
39th Middle Atlantic Regional Meeting 

Forging New Connections 
in Chemistry 

Welcome to Ursinus College and Collegeville, Pennsylvania 
A cannon shot from Valley Forge 

The theme of this meeting is forging new connections in chemistry. We have tried to 
foster these connections by highlighting in the technical program several interdisciplinary 
symposia. As we bring together the top chemists from our region and around the world 
we hope that you will benefit from attending these sessions. We have also tried to offer a 
diverse program that would appeal to a wide variety of chemists. More than 20 special 
symposia including several focusing on problems unique to the pharmaceutical industry 
will be presented. The late Alan G. MacDiarmid, 2000 Nobel Laureate in Chemistry, 
will be honored with a special memorial symposium featuring former colleagues and 
students. The technical program encompasses agricultural, analytical, biological, 
inorganic, organic, medicinal, physical, and polymer chemistry. Our program co-chairs 
Lynn Abell and Tony Addison deserve your congratulations on putting together this 
exciting program. 

Weare grateful to the many sponsors and advertisers that you will find listed in the front 
of the program book for their financial support. The organizing of this meeting has been 
a monumental endeavor that would have been impossible without the tireless efforts of 
the organizing committee. We are grateful for their hard work, cheerfulness, and support. 

Finally we hope that you will find your time in Collegeville to be enjoyable, enriching, 
and professionally satisfying. 

sin~~i~\l~ 
Sharon L. Haynie 
General Co-chair 
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Victor J. Tortorelli 
General Co-chair 



URSINUS 

po box 1000 :: collegeville, pennsylvania :: 19426-1000 

phone 610.409.3000 

Middle Atlantic Regional Meeting 
American Chemical Society 

Dear Chemists: 

May 16,2007 

It is my pleasure to welcome you to Ursinus College. I hope 
you enjoy your stay, get to enjoy our campus, and have a chance to 
contemplate the outdoor art, the Berman Museum, and the trails and 
access to parks. 

And thank you for all you do to make chemistry work for the 
betterment of all. 
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OFFICE OF THE PRESIDENT 

Catherine T. Hunt 
President-Elect, 2006 
President, 2007 
Immediate Past President, 2008 

May 16,2007 

Dear MARM 2007 Participants, 

American Chemical Society 
1155 SIXTEENTH STREET, N.w. 
WASHINGTON, D.C. 20036 
Phone 202-872-4461 
Fax 202-872-6338 

On behalf of the more than 160,000 members of the American Chemical Society, I am 
pleased to extend greetings to the attendees of the 39th Middle Atlantic Regional Meeting (MARM) 
at Ursinus College in Collegeville, P A. 

The programming for this MARM emphasizes the various synergies among the chemical 
disciplines. In "forging new connections in chemistry", the organizers have planned symposia in 
medicinal chemistry, green chemistry, alternative energy, carbon and magnetic nanomaterials, 
orphan drugs and venture capital, biotechnology / bioprocessing, ADME / tox as well as general 
sessions in the traditional areas of chemistry. Please take this opportunity to interact with your 
colleagues and to discuss developments taking place in your field. 

While you're here, I hope you also take the time to fully explore the interesting array of 
symposia and poster sessions, visit the exhibition, and attend the many social events for MARM 
2007. 

I am grateful to the many volunteers, especially the members of the Philadelphia local 
section and the other 15 participating MARM sections of the American Chemical Society -
representing over 30,000 members! - for their hard work and dedication to create an intellectually 
stimulating, as well as personally enjoyable experience here in Collegeville. 

Sincerely, 

Catherine T. (Katie) Hunt 

ACS Vision: Improving People's Lives through the Transforming Power of Chemistry 

The American Chemical Society - with more than 160,000 members - is the largest scientific society in the world. 
ACS is a nonprofit membership organization chartered by the US. Congress and a global leader 

in providing access to chemistry-related research. 
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Carbon Nanotubes Cope Scholars Director's Breakfast Women Chemists Organic Chemistry ! Industrial Awards 
8:40 AM - 11:50 Luncheon 7:00 AM - 8:30 AM Committee General Session II I Luncheon 
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~~.~""''''''''''''''''''''''''''~~.w Chemistry/Glycoprot _~._'''''''''''''''''''''''''''w_~.~ Forum of the Perspectives on 
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GENERAL MEETING INFORMATION 

Registration 
On-site registration will begin at 6:00 p.m. Tuesday May 15,2007. Payment can 
be made by cash, credit card or check. Registration will take place in the North 
Atrium of Pfahler Hall. The registration schedule is as follow: 

Tuesday May 15,2007 6:00 p.m. - 9:00 p.m. 
Wednesday May 16,2007 7:00 a.m. - 5:30 p.m. 
Thursday May 17,2007 6:30 a.m. - 5:30 p.m. 
Friday May 18, 2007 7 :00 a.m. - 11 :00 a.m. 

Refreshments 
Wismer Dining Hall will NOT be open for breakfast. A complimentary 
continental breakfast will be served in the South Atrium of Pfahler Hall on 
Wednesday - Friday from 7:30 a.m. - 8:30 a.m. Light refreshments will be served 
during the scheduled morning and afternoon breaks. Lunch is available a la carte 
in Wismer Dining Hall on Wednesday - Friday. There are also several restaurants 
within convenient distance of the campus. 

Technical Sessions 
All technical sessions -except for the Keynote Address (Thursday)--will be held in 
Pfahler Hall. 

Mixers 
A welcoming reception (dessert and beverages) will be held in the South Atrium of 
Pfahler Hall on Tuesday evening from 6:30 - 9:00 p.m. All registrants are 
welcomed to this free event. On Wednesday evening, a casual barbeque dinner 
will be served from grills on the grounds in front of The Kaleidoscope. This event 
will feature special entertainers with a science-flavored theme. On Thursday 
morning all registered attendees are invited to enjoy a complimentary breakfast 
hosted by Madeleine M. Joulli6, ACS District III Director and Anne O'Brien, ACS 
District I Director. Other members of ACS Governance will also be present for an 
informal discussion of the latest information and decisions from the ACS Spring 
National Meeting. Bring your ideas and concerns. They want to hear from you! 

Student Programs 
Special events including keynote symposia are scheduled for Thursday and Friday. 
Activities will start with a special tee-shirt sale and Student Affiliate "Meet and 
Greet". An interactive workshop on Graduate School will be presented on 
Thursday afternoon. On Thursday evening, registered undergraduates attending 
MARM 2007 are invited to La Fontana, a local venue, for dinner. Directions to the 
site are available at the Graduate School Forum, SA Chapter Poster Session and 
Dr. Gavrin's Keynote Address. 
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SPECIAL EVENTS at MARM 2007 

Tuesday 
May 15 

Wednesday 
May 16 

Thursday 
May 18 

Friday 
May 18 

6:30 - 9:00 p.m. 

Noon 

12:00 - 1 :45 p.m. 

6:00 - 8:00 p.m. 

7:00 - 8:30 a.m. 

WELCOMING RECEPTION 
Pfahler Hall, South Atrium 

Campus Sculpture Tour--guided 
Meet at Pfahler Hall, South Atrium 

Cope Scholars Luncheon 
Wismer Hall, President's Dining 

Lounge 

BBQ Dinner with Entertainment 
Lawn between Kaleidoscope and 

Wismer Hall 
In the event of rain : Wismer-Lower Level 

ACS Directors' Breakfast, 
Wismer Hall 

Noon Campus Sculpture Tour--guided 
Meet at Pfahler Hall, South Atrium 

12:00 -1:45 p.m. Women Chemists Committee Luncheon 
Parents' Lounge, Wismer Hall, 

4:45 - 5:50 p.m. 

6:00 -7:00 pm. 

7:00 - 9:00 p.m. 

7:00 - 9:00 p.m. 

Keynote Speaker Reception 
Portico outside Kaleidoscope 

Keynote Address & Demonstrations 
Lenfest Theater in The Kaleidoscope 

Awards Banquet 
Wismer Hall, Lower Level 

Undergraduate Dinner 
La Fontana 

Noon - 1 :00 p.m. Chemical Educators (K - 12) Luncheon, 
Wismer Hall 

Noon - 1 :30 p.m. Industrial Innovation Award Luncheon 
Wismer Hall, President's Dining Room 
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MARM 2007 Organizing Committee 
General Co-Chair Sharon L. Haynie DuPont 
General Co-Chair Victor J. Tortorelli Ursinus College 

Program Co-Chair Lynn M. Abell Bristol-Myers Squibb 
Program Co-Chair Anthony W. Addison Drexel University 

Local Arrangements Co-Chair Andrew C. Price Ursinus College 
Local Arrangements Co-Chair Eric J. Williamsen Ursinus College 

Fund-Raising Co-Chair Ping Cao GlaxoSmithKline 
Fund-Raising Co-Chair Chris Petucci Wyeth 

Publicity Chair Anne DeMasi Rohm and Haas 

Awards Chair John Gavenonis DuPont 

Co-Treasurer Carol Jean Bruner CJ Safety 
Co-Treasurer George Cowperthwaite Educator 

Webmaster Paul A. Tukey Bell Laboratories 

Abstract/Program Book Chair Judith Currano Univ.ofPennsylvania 

Advertising Manager Vince Gale MBO Services 

Philadelphia Section Libby Harper Philadelphia ACS 

Office of Regional Meetings Peggy Smith ACS 

MARM 2007 Volunteer Roster 
Georgia Arbuckle Rutgers Louise Lawter Princeton ACS Sami Saribas 
Aldos Barefoot DuPont Jovita Marcinkeviciene BMS Caroline Schauer Drexel 
Eric Borguet Temple Steve Maroldo Rohm & Haas Dora Schnur BMS 
Alethia M. Brown DuPont C. Martey-Ochola Villanova Benjamin Schwartz GSK 
Eleanor Brown ERRC-ARS Andrea Martin Widener R. Schweitzer-Stenner Drexel 
Tim Burkett Balto. Cty C.C. Erica Martin Rohm&Haas Rafael Shapiro DuPont 
David Cichowicz La Salle Spiridoula Matsika Temple Scott Sieburth Temple 
Melissa Cichowicz West Chester Edward S. Miller, Jr. DuPont Robert Stanley Temple 
Shirley Fischer-Drowos Widener Allen Nicholson Temple Daniel Strongin Temple 
Marshall Fishman ERRC-ARS David Nugiel AstraZeneca Larisa Toulokhonova BMS 
Zelleka Getahun FDA-CDER Mehul Patel Wyeth Kathy Thrush-Saginaw Villanova 
William Golton CECON Michael Prushan La Salle Karl Unruh U. Delaware 
David Hughes Merck Allison Pymer Temple Yen Wei Drexel 
Michele Jetter J&JPRD Linda Rehfuss Montgomery CCC ZhengYang GSK 
Allene Johnson NJACS-TA John Richardson Shippensburg Deanna Zubris Villanova 
Isabelle Lagadic U. Conn A. David Rodrigues BMS 

The MARM 2007 Organizing Committee acknowledges the late Ed Harris for construction of the logo. 
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MARM 2007 SPONSORS 
This regional meeting would not occur without the generous financial contributions from individuals and the 

corporations or ACS divisions they represent. Please take time to visit sponsors with exhibits and read the sponsor 
and advertiser pages in this Program book. 

QUADRUPLE BOND LEVEL 

Biotage 
Thomson Brooks/Cole 

ACS Division of Organic Chemistry 

TRIPLE BOND LEVEL 

GlaxoSmithKline 
IBM Healthcare and Life Sciences 

Merck Research Laboratories 

DOUBLE BOND LEVEL 

ASDI 
DuPont 

Johnson & Johnson 
Merck Green Chemistry Roundtable 

Rohm&Haas 
ThermoFisher Scientific 
Wyeth Pharmaceuticals 

ACS Division of Biological Chemistry 
ACS Division of Biochemical Technology 

ACS Division of Medicinal Chemistry 

SINGLE BOND LEVEL 

Advion 
Bristol-Myers Squibb 

CEM 
Chemical Consultants Network 

ERRC-ARS-USDA 
Gelest 

Indofine Chemical 
Joule Scientific 
KNF Neuberger 

Phenomenex 
Schrodinger 
TCIAmerica 

Tyger Scientific 
Varian 

ACS Division of Chemical Education 
ACS Division of Computers in Chemistry 

ACS Division of Inorganic Chemistry 
ACS Division of Physical Chemistry 
ACS Division of Polymer Chemistry 

HYDROGEN BOND LEVEL 

Anton-Paar 
ACS Division of Environmental Chemistry 

in kind contributions from ACS Divisions of Chemical Health & Safety, Chemistry & the Law 
and Professional Relations 
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ACS Leadership, MARM 2007 

Catherine T. (Katie) Hunt, President 
Rohm and Haas 
Dr. Hunt is leader of technology partnerships at Rohm and Haas, Spring 
House, Pa. She received her A.B. from Smith college and her Ph.D. from 

University of California, Davis. She has been an ACS member since 1977. 

Bruce E. Bursten, President- Elect 
Dr. Bursten is Dean ofthe University of Tennessee's College of Arts and 
Sciences and a distinguished professor of chemistry. He received his 
bachelor's degree from the University of Chicago and Ph.D. from the University 

Isconsin, Madison. He has been an ACS member since 1974. 

E. Ann Nalley, Immediate Past President 
Cameron University 
Dr. Nalley is a professor of chemistry at Cameron University in Lawton, 
Oklahoma. She received her B.S. in chemistry from Northeastern 
Oklahoma State University, her M.S. in chemistry from Oklahoma State 

University, and her Ph.D. in radiation chemistry from Texas Woman's University. She has been 
an ACS member since 1972 

Madeleine Jacobs, Executive Director & CEO 
American Chemical Society 
Previously serving as the Editor-in-Chief of Chemical and Engineering News 
(C&EN), 2007 marks Ms. Jacobs fourth year as Executive Director of the 
American Chemical Society. She worked for C&EN from 1969 until 1972 and 

returned again in 1993. She is a much-honored science journalist, an internationally sought after 
public speaker, and brings an extensive familiarity and understanding of Society programs, 
products, and services. 

Madeleine M. Joullii 
Director, District III 
Dr. Joullie is a professor of chemistry at the University of Pennsylvania, 
Philadelphia. She received her B.S. in chemistry from Simmons College and her 
Ph.D. in chemistry from the University of Pennsylvania, Philadelphia. She has 

been an ACS member since 1947. 

Anne O'Brien 
Director, District I 
Dr. O'Brien retired as Manager of Research Information Sciences at Wyeth
Ayerst Research, a division of American Home Products, in Pearl River, N.Y., in 
June 2002. Dr. O'Brien received her B.S. in chemistry from Marymount College, 

Tarrytown, N.Y., and her Ph.D. in organic chemistry from Fordham University. She has been an 
ACS member since 1959. 
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KEYNOTE ADDRESS 

"ENLIGHTENMENT AND THE RESPONSIBILITIES OF THE ENLIGHTENED 
IN COMMUNICATING CHEMISTRY" 

Professor Bassam Z. Shakhashiri 
William T. Evjue Distinguished Chair for the Wisconsin Idea 

and Director Initiative for Science Literacy 

Thursday, 17 May 2007, 6PM 
Lenfest Theatre 

Kaleidoscope Performing Arts Center 

Bassam Z. Shakhashiri is professor of chemistry at the University of Wisconsin-Madison and 
the first holder ofthe William T. Evjue Distinguished Chair for the Wisconsin Idea. He is well 
known internationally for his effective leadership in promoting excellence in science education at 
all levels and for his development and use of demonstrations in the teaching of chemistry in 
classrooms as well as in less formal settings such as museums, convention centers, shopping 
malls and retirement homes. The Encyclopedia Britannica cites him as the "dean of lecture 
demonstrators in America." His scholarly publications, including the multi-volume series, 
Chemical Demonstrations A Handbookfor Teachers of Chemistry ,are models oflearning and 
instruction that have been translated into several languages. 
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As an advocate for chemistry, Professor Shakhashiri has given over 1100 invited lectures and 
presentations and is probably best known to the public at large for his annual program, "Once 
upon a Christmas Cheery in the Lab of Shakhashiri," which has been seen on PBS and on cable 
television stations throughout the country. 

In 1977, Professor Shakhashiri was the founding chair of the University of Wisconsin System 
Undergraduate Teaching Improvement Council. In 1983 he founded the Institute for Chemical 
Education (ICE) and served as its first director. His work with ICE inspired the establishment of 
the Center for Biology Education, the Merck Institute for Science Education, the Miami 
University (of Ohio) Center for Chemical Education, among others. 

From 1984 to 1990 Professor Shakhashiri served as Assistant Director of the National Science 
Foundation for Science and Engineering Education. As the NSF chief education officer he 
presided over the rebuilding of all the NSF efforts in science and engineering education after 
they had been essentially eliminated in the early 1980's. His leadership and effectiveness in 
developing and implementing national programs in science and engineering education have 
helped set the annual NSF education budget at its current level of almost $800 million. His NSF 
strategic plan launched the systemic initiatives and most of the other NSF education programs of 
the last two decades. 

Professor Shakhashiri currently directs the Initiative for Science Literacy and its various 
programs including Science in the City, SCIENCE IS FUN! public presentations, the SCIENCE 
IS FUN web site www.scifun.org.Science. the Arts, and the Humanities, Women in Science, and 
the Conversations in Science Series. 

Professor Shakhashiri is the recipient of over 35 awards, including the 2002 American 
Association for the Advancement of Science Award for Public Understanding of Science and 
Technology. In 2004 he was inducted into the Hall of Fame of the national chemistry fraternity 
Alpha Chi Sigma. In 2005 he received the Madison Metropolitan School District "Distinguished 
Service Award for Citizen", was elected Fellow of the Wisconsin Academy of Sciences, Arts and 
Letters, received the CHEMICAL PIONEER Award from the American Institute of Chemists, 
and the American Chemical Society Helen M. Free Award for Public Outreach for "lifelong 
accomplishments and for explaining and demonstrating science with charisma and passion". He 
is the recipient of five honorary doctoral degrees. 

Professor Shakhashiri's keynote address will include demonstrations to show how science can be 
communicated to all segments of our society. 
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The American Chemical Society 

DIVISION OF CHEMICAL EDUCATION 

Middle Atlantic Region Award for 

Excellence in High School Teaching 

Sara McCoy 

Sara McCoy received her BA in chemistry from Hanover College in Indiana; her MS in 
physics from the College of William and Mary and an Ed.D in Science Education from 
Teachers College, Columbia University. In her forty-four years of teaching, Sara has taught 
in ten different schools along the East and West Coasts of the United States as she traveled 
with her husband, a career Naval Officer. She taught at the Naval Academy Preparatory 
School in Newport, as well as public, private, boarding schools and community colleges. 
She brought her diverse experiences to Collegiate School in New York City, where she has 
taught for the past twelve years. Collegiate School is an independent school, grades K-12. 
Sara teaches chemistry and AP chemistry. Her students have participated in the Chemistry 
Olympiad and Chemagination. Last year one of her students' posters was a first-place 
winner at the MARM sponsored Chemagination competition. Her students also compete in 
Science Olympiad. Collegiate has a student enrollment of210 high school students but they 
have competed with the larger New York City schools and have qualified for the state 
competition at West Point for the past six year, winning the small school award twice. 
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AMERICAN CHEMICAL SOCIETY - PHILADELPHIA LOCAL SECTION 

2007 OUTSTANDING TEACHER AWARDS 

The Philadelphia Section ACS Award for Outstanding Teaching of 
Chemistry in Grades 9-12 

This award is given in recognition of excellence in the teaching of chemistry in high 
school. The Award consists of a certificate and $250. There is an additional $250 grant 
available for teaching support -- supplies, tuition, etc. The award was established in 
1991 and is supported by the Philadelphia Section. The nominee can be any teacher of 
grades 9-12 who is currently teaching full time within the geographic boundaries of the 
Philadelphia Section. The award is presented annually in May. 

Winner: Madeline Fenner - Camden Academy Charter School 
Madeline Fenner is currently a Science Instructor at Camden Academy Charter High 
School in Camden, NJ. She also is Senior Adjunct Professor for General Biology at 
Cumberland County Community College. She holds a B.S. degree in Chemistry from 
Temple University and an MS in Molecular Biology from the University of Medicine and 
Dentistry of New Jersey. Ms. Fenner receives high praise from her peers for her teaching 
skills and is specifically recognized for the establishment of a science fair program at the 
school. However, perhaps the best recommendation for this award is demonstrated by 
the comment that many of her students routinely address her in the hallways by "Hello 
favorite teacher". 

Philadelphia Section ACS Award for Outstanding Teaching of Science 
in the Pre-High School Grades 

The award was established in 1991 and is supported by the Philadelphia Section. It is 
given in recognition of outstanding work to promote science in the pre-high school 
grades and consists of a certificate and $250. There is an additional $250 grant available 
for teaching support -- supplies, tuition, etc. The nominee can be any teacher of science 
in the pre-high school grades within the geographic boundaries of the Philadelphia 
Section. 

Winner: John F. McGinley - Devon Preparatory School 
John F. McGinley is a teacher at the Devon Preparatory School in Devon, P A; he teaches 
Physical Science to the middle school students in grades 6 & 8, and both Chemistry and 
AP Chemistry to the high school students. Mr. McGinley earned both his B.S. and M.S. 
degrees in chemistry from West Chester University, and has many years of well-regarded 
teaching experience. His successful use of teaching methods more commonly used in 
college level science courses is a significant portion of the reason he has been selected to 
receive this award. 
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The Philadelphia Section ACS Award for Excellence in Undergraduate 
Teaching in Chemical Science Sponsored by Merck & Co., Inc. 

This award is sponsored by Merck & Company and is administered by the Philadelphia 
Section of the ACS. It is presented for excellence in undergraduate teaching in chemical 
science. The award consists of a $1500 honorarium and a plaque. To be eligible to 
receive the award, an individual must teach at an academic institution within the 
geographical boundaries of the Philadelphia Section, ACS (the counties of Philadelphia, 
Montgomery, Chester, Delaware and Bucks in Pennsylvania and Burlington and Camden 
in New Jersey). 2007 is the 5th and final year for this award. 

Winner: Dr. Oliver G. Ludwig - Villanova University 
Dr. Oliver G. Ludwig is Associate Professor, Chemistry at Villanova University where he 
has taught first year chemistry for an extended number of years to not only chemistry 
majors but other science and engineering majors as well. Dr. Ludwig received his B.S. 
degree in Chemistry from Villanova University, and M.S. and PhD from Carnegie 
Mellon University. He also performed postdoctoral study in the Mathematical 
Laboratory and Department of Theoretical Chemistry of Cambridge University, England. 
Both former and current students feel strongly that they have benefited from having him 
as a teacher. One student wrote: "In a subject notorious for its academic casualties, Dr. 
Ludwig piqued interest and provided superb instruction". 
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American Chemical Society 

39th Middle Atlantic Region 

2007 INDUSTRIAL INNOVATION AWARDS PROGRAM 

The Industrial Innovation Award sponsored by the ACS Corporation Associates celebrates the 
successful innovations of industrial chemists and chemical engineers that contribute to the health 
of their local and regional economy and their corporate leadership for its advancement of a 
healthy economy. Awards are given to individuals and teams whose creative innovations have 
contributed to the commercial success of their company and, consequently, to the good of the 
community and society. 

Bell Laboratories, Lucent Technologies Team 
Dr. Joanna Aizenberg, Dr. Timofei (Tom) Krupenkin*, 

Dr. Paul Kolodner, Dr. J Ashley Taylor, and Dr. Shu Yang 

"Manipulating Liquids on the Tunable Nanostructured Surfaces" 

Award Address: Friday, May 18t\ 9:50 AM, Pfahler Room 208 

An ability to manipulate microscopic volumes of liquids with high precision becomes increasingly 
important with the recent progress in micro- and nanofluidics and its rapid penetration in various 
industrial applications. Dynamic control over the interaction of liquids with a solid substrate 
constitutes a very important aspect of this problem. Nanostructured solid surfaces offer a 
promising way to achieve this goal. In this talk we discuss recently demonstrated dynamically 
tunable nanostructured surfaces. The behavior of these surfaces can be reversibly switched 
between superhydrophobic and hydrophilic states by the application of electrical voltage and 
current. The proposed approach potentially allows novel methods of manipulating microscopically 
small volumes of liquids. This includes almost frictionless liquid transport, the ability to 
selectively immobilize the droplets at any given time or position, as well as dynamic control over 
the penetration of liquids through the nanostructured layer. The results potentially open new and 
exciting opportunities in microfluidics, optics, thermal management of microelectronics, chemical 
microreactors, bio/chemical detection, and many other areas. 

* presenter 
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EASTERN REGIONAL RESEARCH CENTER 

The site of an ACS National Historic Landmark 
pioneering research in food dehydration technologies -
the potato flake process - producing instant mashed 
potato and crisps products 
600 East Mermaid Lane, Wyndmoor, PA 19038 
www.ars.usda.gov/naa/errc 

The ERRC is home to the Nation's leading scientists and 
engineers in agriculture solving problems facing the U.S. today 
and for tomorrow with fundamental, applied and developmental 
research studies on agricultural commodities including milk, 
meat, poultry, hides, leather, wool, fats, oils, rendered proteins, 
grains, fruits, vegetables and juices in the areas of 
microbial/chemica1 food safety, biofuels and food/non-food 
biobased products. New knowledge and technology that will 
ensure an abundance of high quality agricultural commodities 
and products at reasonable prices to meet the increasing needs 
and to provide a continued improvement in the standard of 
living of all Americans. 

For career opportunities in Agricultural Research Service, 
please visit www.ars.usda.gov/Careers/Careers.htm 

CHEMICAL CONSULTANTS NETWORK 

~ CCN 
www.chemconsultants.org 

TOPICAL GROUP OF PHlLA ACS 

The best companies use US ... 

consultants join us 
Clme 'lOur Seminar "1:50 PI·5:21 PI" Wednesdag, la.16, 2001 

"Success factln for I Consuning Practice In Chemisbf 
ICS lid·lllanlic Regiinalleedng"1IR12011 

Qualified Experts. We are dedicated to success! 
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CHEMISTRY COMPOUND MANAGEMENT 

ASDI, with a primary focus on contract Synthesis, Materials Management and Sample 
Preparation Services, has been in operation since 1988 supporting Drug Discovery 
Screening, Chemistry, and Compound Management. ASDI performs millions of 
weighings and liquid transfers annually, including: viol taring, powder weighing, 
solubilization, replication, reformatting, storage and distribufion, and high throughput 
sample analysis. 

ASDl's Chemistry Div~ion offers a pre-weighed intermediate provision service, novel 
building blocks; hit elaboration, custom and new library synthesis. ASDI owns and 
operates laboratories in Delaware, Thailand, Ukraine and India. 

Michael J. Kates, Ph.D 
Director of Custom and High Throughput Chemistry 
ASDI Group of Companies 
2l).~O).22J8 

lnkates wasdi.net 

Rick Hammar 
National Sales Manager 
Director, Compound Management Services 
ASDI Group of Companies 
302.2935766 
rhammar{a)asdi.net 

www.asdi.net 
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Ge 

Silicon, Gerrnaniul1'1, 
Tin and Metal Organic 

Compounds for both 
Cornl1'1ercial and 

Research Applications 

11 East Steel Rd 
Mo ...... isville. PA 19067 

P: 215-547-1015 f: 215-541-2484 
www.gelest.com 

Please call to ..... uest a catalog or.-or pricing 

SCIENTIFI 
STAfFING S()LUTIONS 

The t Match Is In Our DNA ... 

With over 40 years of success in specialty staft1ng, there is 
no substitute for our experience. Jou16 provides our clients 
with the "perfect match" for their Scientific Staffing needs. 

We are cunently seeking qualified professionals 
in the following areas: 

Joule Scientific provides a complete range of 
staffing solutions including contract, temporary, 
project and direct hire. 

Analytical Chemist 
Biochemists 
Chemical Engineers 
Chemical Operators 
Chemists 
QAAuditors 
Technical Writers 

FoodlFfavorScientists 
Laboratory Technicians 
Organic Chemist 
Polymer Chemist 

Joule Scientific Staffing 

Pilot Plant Technicians 
Research Scientists 
Validation 
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1730 Walton Road Suite 301 
Blue BeH, FA 19422 

610-397-1905 

1235 Route 1 South 
Edison, NJ 08873 

732-494-8880 

sdence@jollieinc.com 
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Someday, one of them may discover 

the cure for cancer. 
Today, they are your students and CEM can help you give them 
the opportunity to learn the chemistries and techniques they'll 
need as future researchers. 

Special pricing for academics! 
Call and ask to speakto one 
of our Academit Spedalists! 

(8001726-3331 ....... __ .
........ --- . -.--.--

IlfIIOWItfJ" lrf = =:=: 
MicrtnNN TeehlftHov \.'':'':' : =" 
www..cem.com _ (100)126-3331 • Infotlcem.cotn 
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More In.,=-ormation 
"=-rom Complex 

Samples 
Only Advion's TriVersa 
NanoMate collect:s frac1:ions 
vvhile performing LC/MS 
and then infuses those 
"Frac1:ions of interest "For 
more information. 

- Protein Identification 
- PTMs 
- Noncovalent: Research 
- Biomarker Discovery 
- Top-dovvn Prot:eomics 
- Lipids 

vvvvvv.advion.corTl 

21 



s s s 
~ start 

I 
here 

I I 
RDHM 
IHAAS 

Luna? 2.5 ~m C18(2)~HST columns de!!ver high perfor
manc .. ~ effick::ndes crnTlparab!e to sUb~2 !-1m parUde size 
columns at roughiy half the backp .... essur8. The techno!
ogy allows for consistent, high performance result~ on 
newer and exi~ttng HPLC instrumentation. Get the ben
efit of sub·2 f..lm columns if!dependi:~nt of system pr0t~·· 
sure capabmtles and get the most from your lab with. Luna 
High 8!x-:ed Teci1nolo~)Y. 

Axla"~ Preparative HPLC Columns represent 
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SUSTAINABLE DEVELOPMENT' GOALS LONCTERM 

ZERO OCCUPATIONAL ILLNESSES OR INJURIES 
ZERO DISCHARGES 

• ZERO INCIDENTS 
CONTINUOUS IMPROVEMENT IN ENERGY AND WATER USE EFFICIENCIES 
CONTINUOUS REDUCTION INABSOLUTEWASTE,ENERGY AND WATER USE 
ROBUST COMPLIANCE WITH EXTERNAL REGULATIONS AND VOLUNTARY 
COMMITMENTS 

• INTENTIONAL DESIGN OF PRODUCTS TO BE REUSABLE, RECYCLABLE OR 
MADE FROM RENEWABLE RAW MATERIALS 
VALUE CREATION THROUGH DELIVERY OF SAFER SOLUTIONS THAT MEET THE 
ULTIMATE NEEDS OF OUR CUSTOMERS AND SOCIETY 

WE BELIEVE THAT WORKING TOWARD THESE GOALS ALLOWS US TO ACHIEVE 
SUSTAINABLE PROFITABLE GROWTH FOR ROHM AND HAAS COMPANY. 

www.ronmhaas,(;om 
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Thomson Brooks./Cole wouH like to thank the chemistr,-communitr" for ,our ongoinu support! 
As the number one chemistry publisher, we are here to serve ,our course and technology needs. 

Save time and promote mastery learning with Market-Leading Knowledge Tools for Chemistry 

OWL (Online Web-basEd Leamirgj 
... the most widely used homework 
system available fOl' chemist IY 

~ebp!ld attre Unit'emiti of MasSilChlSftts,Amremt Oass-tfsl3d tr,' 
!em of ttClSards of slldenls. and tm:11;tj more lhan.:ro imtHutbm. 
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sti.dent "ffl)rk as bn9liS they reed to maslel each chemical (:onceptand 
ski!t Plae ysH hf;tpffgw!.thgI!oongrnirg,r,gm . for more informatioo. 

New! Essential Concept Reviews 
Areycur s1u:t!<nIs p~ooj Dr time aid in ~ofa litItl extra re'l'iew to prepare 
for e:ams? 1l5't'ebp!ld by award-winnirg chern SIs. our essenml conceJt 
re'l'Ew.; JllA'oocrucal re'l'e.s oftre I:Bscs ofg900mlcrems1ry Dr 
mtJdents on the gol 

EXCITING NEW REVISIONS AVAILABLE NOW FOR 2007! 

Ffiattl"iflg imcvative 
Olgan'c KnCIII'JiJdge fods! 

Organic Chemistry, 
Seventh Edition 
...bhn E. McM uny, CorneD lWversity 
coo)08. 0-495-11258-5. 

Chemistry: 111e Molecula" 
Science, Third Edition 
...bh n W. M o:re. (Jrrvfmi"Cy c( K-S'sconsin. Mocfson 
Con r.ad L. 3:an its ki. lWversi"Cy c( Cenf rnl 
ArkliH1sas; FrliH1klin and M;;;vshf!1ICoHege 
Pate r C. J u IS. PennS}' J/I:lnil:l Stl:lfe (Jniversi"Cy 
coo)08. 0-495-1 0521-X. 

Volume I: 0-495-11 Ee8-S. (Chapters 1-1~ 

Volume 11:0-495-11601-7. (Chap13rB 12-22) 

Pri1ciples of Modern 
Chemistry, Sixth Edition 
David w. Oxtoby. Potnol1l:l College 
H. Pat Gills, (JMferSR.y c(C;difornia. Los Angeles 
Alan Campion. (Jnfllersity c( T~as z Austin 
00308. 0-834-4B3158-1. 

Chemistry fa Today: General, 
Organic, and Biochemistry, 
Sixth Editicn 
Spa nee r L. Saa;:,e rand M ic haG I R. Slabaugh. 
tah c( Weber 3rze University 
!iX2OJ8. 0-495-11 282-8. 

htmductory Chemistry for Today, 
Sixlh Edition 
0-495-11279-8. 

Q-ganic and 8iochemis1ry for Today, 
Sixlh Edition 
0-495-11200-1. 

ThomronCustom labs o:lI11bines the reooufces ofThomoon. CER, and Outernet Publishing to provide yOu 
unparalleled seroices in creating your ideal customized Isb program. Select the experiments and artNork you 

need from our collection of content and irnag elY to find the perfett labs to match your cou rse. 

To order a review ccpy: 
Call: l-B((l-423-0563 • &uait rnvi .. WI;;!kdc.com • Vi;;it us onlin&: www.thornsomdJ.com,'ct-lliSlry. Soure .. cod&: STPC HACS 
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ISO 9001 :2000 Certified 

On Time Delivery, Reliable Quality and Competitive price 

Headquartered in the Princeton area, NJ, with 7000 SF lab in Ewing, NJ and 15,000 SF lab 
in Bristol, 40 acres manufacture site in Hebei province, China, Tyger Scientific Inc have 
been manufactured and distributed more than 5000 specialty chemicals up to hundred 
tons to pharmaceutical, biotech and other fine chemical industries by since 1992. 

As a leading supplier of advanced organic intermediates, Tyger Scientific Inc. gains a 
strong reputation of producing high-quality products and on-time delivery at the most 
competitive prices from any phase of customers' need---- discovery, lead optimization, 
process development or commercial production. 

Tyger's scientific and technology team has over 300 years combined experience in the 
complex organic synthesis and manufacture field. Tyger also offers knowledgeable Full 
Time Equivalent (FTE) chemists (PhD/MS/BS) at USA and China sites and cGMP contract 
manufacturing at north New Jersey site. 

Every day at DuPont, we're coming up with something new. 

New products. New technologies. New solutions. For people 

and our planet. Sustainable solutions for a better, safer, 

healthier life for people everywhere. 

• Introduced 1,100 new products in 2006 

• Awarded the National Medal of Technology for leadership in the phaseout and 

replacement of ozone-depleting chlordluorocarbons (CFCs) 

• Recipient of the Black Pea~ Award for excellence in food safety 

• Ranked #1 among U.S. companies and #2 globally by Ceres for meeting the business 

challenges of climate change 

• Recipient of the National Safety Council's Green Cross for Safety Medal 

• Ranked #1 on Fortune's "America's Most Admired Companies" - Chemicals Category 

• A member of the "Scientilc American 50" -leaders shaping the future of technology 

• ReCipient of U.S. EPAS Presidential Green Chemistry Award for New Innovation 

www.dupont.com 
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Schrodinger provides accurate, reliable, and 
high-performance computational technology to 
solve real-world problems in pharmaceutical, 
biotechnology, and materials science research. 

Jaguar and MacroModel are venerable gold 
standard programs for ab initio and molecular 
mechanics modeling, respectively. These 
applications are widely adopted worldwide in 
the full spectrum of basic and applied research. 

The industry-leading Glide application for 
ligand-receptor docking is the centerpiece of 
Schrodinger's drug design suite, which is 
helping to solve problems in drug discovery. 

Come see us and learn more about all of Schrodinger's 
products at the exhibit. 

•• 
SCHRODINGER 

Today, backed by our global team of product and applications 
experts, Varian is ideally suited to meet the mounting analyticai 
chaiienges in these and other scientific communities. 

We manufacture Scientific Instruments for: 

• Biosciences 
• Pharmaceuticals 
• Clinical Research and Forensics 
• Food and Agriculture 
• Chemical Analysis 
• Environmental Analysis 
• Fuels and Energy 
• Material Sciences 

For more information. please call: 
(800) 926-3000 

Or visit out web site at: 
www.varianinc.com 

North America~ 8OO.9:2G.3000, 925.939.2400 
Europe The Netnerlarl(l;, .31.118.i37.100n 
ASia Pacitlc Allstral\,,: 613.95ilG.7133 

1.a1jrr Aml.'tie<c BriJliL 1;5.11.3845.0444 
Othefs.g(e!>o1iit:e~a!'lddt:lllcr.;.thrcuql1(;l.It the world
thed .. our Web site 

GC"" LC" MS • GPt/SEC" AA· !CP. UV-V\s-N!R. Oil fT-IR " Fluorcst:t;ru.:c 
Dissolution" NMR It MR! • FTMS" CiHl~llmabl("5.. O<:it<l Systems 
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Industrial Sciences 
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~~ 

VARIAN 
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MARM200B 

May '18 - 2'1 

Queensborough Conlin unity College 
Bayside. NY 

For advertising information contact 
vincegale@mboservices.net 

Fon-781-837-0424 Fax-781-837-1453 

WHY ADVERTISE IN AMERICAN 
CHEMICAL SOCIETY PUBLICATIONS? 

Companies, Universities and Hospitals do so 
because it is the lowest cost method of reaching 
this highly select audience of Chemists and Bio
chemists. 

They place ads to promote their products and 
services, to offer college courses and to recruit 
candidates for laboratory and teaching positions. 

It has been estimated that the membership buys and 
influences more than $1,000,000,000 annually of equip
ment, supplies, consulting and educational services. 

Placing an advertisement in an ACS newlsttter is the lowest 
cost method of reaching thousands of ACS members. 

MBO Services has been our advertising manager for many 
years. You can see several ACS newsletters, their Rate Cards 
and other advertising info at MBO's web site. 

Go to the following link for details 
http://www.mboservices.netir.php?i=42 

Fon- 781-837-0424 Fax- 781-837-1453 

Crystal clear answers from our 
FT-IR and Raman Microscopes 

Show us your smallest sample and we'll show you 

the highest spectral purity in every sampling mode. 

Infrared. Raman. Polarized Light. White Light. Fluorescence. 

We have the optimum microscopy system for your most 

demanding challenge. 

With power, speed and crystal-clear output, our flexible 

instruments and imaging software minimize sampling 

errors and give you confidence in the most advanced 

results possible. 

Start seeing what you're missing. Take a look at our 

collection of microscopy innovations. Contact us at 

1·800·532-4752, email analyze@thermofisher.com 

or visit www.thermo.com/microscopy-ad. 

-:---:-=----=-:--~=---__ Thermo 
Part of Thermo Fisher Scientific 5 C lEN T I Fie 
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Micron Analytical Services 

COMPLETE MATERIALS CHARACTERIZATION 

MORPHOtOGY CHEMISTRY STRUCTURE 

SEMIEDXA, TEM/SAED, EPAlWDXA, XRD, XRF, ESCA, AUGER, FTIR, DSCrrGA 

3815 Lancaster Pike Wilmington DE. 19805 
E-Mail micronanalytical@ compuserve.eom 

Voice 302·998·1184, Fax 302-998-1836 
Web Page: www.micronanalytical.com 

_ DuPont Analytical Solutions 
From rapid, routine testing to complex problem-solving. One 
of the world's largest, and most diverse laboratories, 
with the to solve . in : 

DuPont Analytical Solutions 
P.O. Box 80302 

e-mail: DASolutions@usa.dupont.com 
web: http://allalyticalsolutions.dupont.com 

Wilmington, DE 19880·0302 
Phone: (302) 695-1018 

FAX: (302) 695-1717 

Contact us for all youI' analytical needs. 

IR .. FTIR NMR .. EPR UV ... VIS .. FL 

Windows and Sample Tubes 

::~f::::, 
ouroliT 

~ 

Reflectance Plates 5 to 30mm Qoortz and GI8$$ 
Ce". 

l..iquld4Soti~ MicrQ Tubes and 
ACCa$$MI$$ Cap!!larles Fh.lwQ$cenee CaU$ 

Ruflectance IfU1QvatJ'Il!! New Raman Cell$ 
Accessories Products 

Special Applicatfol'l 
Reeortditioning EPR and Raman Cells 

HAm Sample TuOes 

View and Download ai/ literature with pricing at 
www"newera .. spectro.com 
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Eastern Scientific 

I 
E " t S * t~ 4---.... asern ~ Clenl.LlC 

specializes in the repair and 
precision rebuilding of all 

makes of xnechanical 
vacuu.m pUnlpS~ 

l::'reel~i{::::k~l~p & deliver.".\ 
Re~~ .. trictions aPI:Jl..,v 

easternsci@aol.com 

781-826-3456 
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PROTECT 
Your Expensive Lab Work 

With Research and 
Development Record Books 

Spend more time in the lab 
and less time at your desk! 

STOCK RECORD BOOKS 
B50D -- Fifty pages and fifty duplicates. 1/4 inch 
sqs. on right pages. 
B100P--100 pages, 114 inch sqs. on right pages, 
100 pages, 10 sqs. per inch on left pages 
B200P -- 208 pages with 1/4 inch sqs. on right 

and left pages. 
B200PH-208 horizontally lined right and left pages. 

Books have instruction and TOGs. Page size 11 x 81/2. 

Hard extension brown cloth covers. Pages open flat. 

$15.00 each, F.O.B. Chicago 
CUSTOM MADE BOOKS TO ORDER 

SCIENTIFIC BINDERY PRODUCTIONS, INC 
2612-18 W. Nelson, Chicago, IL 60618 

Phone: 773-267-1129 
Fax: 773-267-1218 

www.scientificbindery88yrs.com 

Personal 
Laboratory 
Informatics 
• Reaction sketching 

• Chemical calculations 

• Reagent lookup 

• Desktop integration 
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Powerful 
Pocket sized 
Easy to use! 

visit us on-line 
www.abacalab.com 
ENTER CODE: MID0507 
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iC~"\!nthpdt" I J 1 ,ld",.,dJ 
, Custom Molecule, for Lite ~ FormeriyGateway Technologies 

Custom Synthesis Services 
IQsynthesis, formerly Gateway Chemical 
Technology, provides customized chemical 
synthesis at milligram to kilogram quantities. 

• Active Pharmaceulicallngredienls 
• Analy!!cal Reference Standards 
• Precursors and Intermediates 
• Degradants and Metabolites 
• Agrochemicals 
• Bio·organic Mo!ecules 
• Chlra! Synthesis 
• Combinational Platforms 
• Process Development .. 

At AST Scientific, LLC we strive to eliminate the challenges associated with 
finding the lab equipment you need. We provide our clients with quality 
pre-owned and refurbished analytical and scientific lab equipment that 
serves their needs, at a fraction of the price of a new unit, as well as 
service unparalleled in the industry. We are always determined to 
provide customer oriented, reliable and expedited service, while offering 
you the widest selection of lab equipment you may ever need. We also 
offer leasing and financing solutions. 

PRODUCT SPECIALS 
• HPLC • GC • GC/MS • LC/MS • FPLCc. • ICP/OES 
• Sequencers • Spectrophotometers • NMR and others 

CONTACT US AT 

P- 718-692-3945 F-718-228-2869 E- info@astscientific.com 

One of our LabScouts will be able to 
assist you in finding just what you need 
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What is the best kept secret of South Jersey? 

That chemists can enroll in graduate cherrzistry courses or 
obtain a MS chemistry degree 

at 
The Camden campus of Rutgers, The State University of 

Ne\N .Jersey, conveniently located next to the Ben Franklin Bridge 
with secure on-site parking. The campus is also accessible by the 

PATCO high speed-line. 

The Master of Science in Chemistry program is designed to accommodate a wide 
variety of students with diverse backgrounds and needs. The department is small 
and flexible, but includes research laboratories where students can learn 
state-of-the-art techniques. The skills learned by graduate students will enhance 
their value in industry, government, and education. Students must complete 30 
credits of graduate work. Students may be either full time or part time as courses 
meet in the evening. Two advanced degree tracks are available: one emphasizing 
participation in research with a faculty member (usually a full-time student)(18 
lecture credits required), and the other focusing primarily on graduate coursework 
(27 lecture credits required), both culminating in a written and oral presentation. 

Course offerings for Fall 2007 include: 
Biochemistry I (56:115:511), Advanced Organic Chemistry I (56:160:511) 
Radiochemistry and Radiation Chemistry (56: 160: 545), and Special Topics: 
Chemical Toxicology (56: 160: 575). 

For further information contact: Dr. Georgia Arbuckle-Keil: 856-225-6142; 
gradchmr@camden.rutgers.edui http://camchem.rutgers.edu 

Prospective graduate students may obtain information at: 
http://ruweb.rutgers.edu/catalogs/camden-grad.shtml and should submit an 

application on-line: http://gradstudy.rutgers.edu 

SCHWARZKOPF 

Accelerating Innovation at Member Companies 
Through Proven Experience of 

Retired Technical Experts 

YourEncore matches the skills and expertise of retired 
scientists, engineers and product developers with 

Member Company needs 

'the experience of a seasoned veteran 
with the passion of a new hire' 

Retired scientists, engineers and prod uct developers 
contact Herb Young at (513) 403-6388; herb.young@YourEncore.com 
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~licroanalytical Laboratory 
-
--

Elemental & Trace Analysis 
Organics, Inorganics 

, 

Metals by AA& Graphic Furnace 
Functional Grps .• MoL Wt. 

Calorimetry 
Total S, F. Halo~ens TOX 

'"' 
Coneg Testing Custom Analysis 

- )6·19 J7thAve. \\OOdsidc\ N.Y.1B77 

-
(718) 429·6248 

Schwarzkopfmicr(~!40lcom 
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-
-
------
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-
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NEW CATALOG NOW AVAILABLE! 

CCHemCiLASS 
Scientific Apparatus Since 1946 

OVER 2GG NEW PRODUCTS 

FULL COLOR PHOTOGRAPH 8. 

DETAILED DIAGRAMS 

PROCESS REACTORS 

CORtJlNG REUSABLE GLASSWARE 

HUBER® CiRCULATORS 

!KA® HOT PLATE STIRRERS 

Ask for Our Newest CD of 
:20,000 Compounds 

11e1fl~~IDINES. 668 THIOPHENES. 246 QUINOLINES ·347 PYRtMI[)INES/\' 

and many more ... 

~ West Columbia, SC 291n @akWOOd Products, 
1741 Old Dunbar Rd. 

Phone: 800-467-3386 '. 
Phone: 803-739-8800. 

Fax: 803-739-6957 
www.oakwoodchemical.com 

. ". ::.~~' 

M;~~ui~~turing in the USA 
:::.- . ./ .". 

()uality Assurance 

World Wide Sourcing 

Chemical Analysis Services 

c H E M I R 
Analytical Set'vices 

• Materials Identification 
• Deformulation 
• Polymer Analysis & Testing 
• Failure Analysis 
• Consulting Services 

800.659.7659 
www.chemir.com 
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Case Consulting Laboratories Inc. 
Chemistry· Materials 

• GLP Com~lIant Analysis • R&D 
• Testing & Evaluation • Claims Validation 

622 Route Ten Whippany, NJ 07981 
973-428-9666 

www.case·labs.cominfo@case-Iabs.com 

..,-, With extensive, multi·million dollar 
/' ! analytical testing capabilities, 

alliance we provide chemical testing, con
i -y~'" tract analytical technology, .and 
"" comprehensive laboratory services. 

• Chemical Analysis 
• Materials Characterization 
• Failure analysis 
• Lab Testing 
• Corrosion Testing 
• Tech Support 
• Quality Monitoring 
• Patent Protection 

Alliance Technologies, LLC 
P-732-355-1234 F-732-438-8265 

E· info@alliancetechgroup.com 
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9:00 AM - 5:00 PM 
How to Be a More Effective Chemical Hygiene Officer 
Sponsor: Division of Chemical Health & Safety 
107 (Pfahler Hall) 

Workshop Leader: Russ Phifer, WC Environmental, LLC 

Session Overview: Take a close look at the Chemical Hygiene Officer position, and prepare at the same time for 
the NRCC-CHO Certification exam to be held the next day. Phifer gives a different slant to safety issues in the 
laboratory, focusing on what you do and how you can do it better. The presenters bring a wide variety of 
experience to the table, but the real stars of the workshop are you. The course covers all of the content areas of the 
certification exam, including a sample test in the same format as the real one. Whether you are a new Chemical 
Hygiene Officer or an "old" one, you will find something to put to use in this fast-paced presentation. 

6:30 PM - 9:00 PM 
Welcoming Reception 
Sponsor: MARM Steering Committee and Ursinus College 
South Atrium (Pfahler Hall) 

Organizers: Victor Tortorelli, Ursinus College, Eric Williamsen, Ursinus College, Andrew Price, Ursinus College 

Session Overview: Reception open for all early arrivers to MARM 2007. Meet local section, regional and national 
officers. Local sections are encouraged to display a poster highlighting your activities. 

8:40 AM -11:50 AM 
Carbon Nanotubes 
107 (Pfahler Hall) 

Organizer: Eric Borguet, Temple University 
Presider: Eric Borguet, Temple University 

Session Overview: Carbon Nanotubes Carbon nanotubes have been suggested as the basis of new sensors and 
other electronic devices. Key to such applications is a fundamental understanding of their properties and how they 
interact with their environments. The symposium will bring together experts in this field. Experimental and 
theoretical papers are invited. 

0840 

0920 

0940 

1000 

1010 

1 

2 

3 

4 

Chemical and Physical Experiments with Liquids Confined in Nanotube Channels. Yury Gogotsi, 
Davide Mattia and Guzeliya Korneva, Drexel University 

Interaction of alcohols with carbon nanotubes: implications for electrical properties. Mark D. 
Ellison\ Steven T. Morris\ Matthew R. Sender\ Jennifer Brigham2 and Nicholas E. Padgetf, 
(1 )Ursinus College, (2)Wittenberg University 

The Tangled Carbon Nanotuble Patent Lanscape; Implications for the Chemical Industry. Raj 
Bawa, Bawa Biotech Consulting and Rensselaer Polytechnic Institute 

Break. 

Small Wonder: Carbon Nanotubes. Balaji Panchapakesan, University of Delaware 
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1050 5 

1110 6 

1130 7 

Interaction of acetone with single wall carbon nanotubes: FTIR and TPD study. Dmitry V. 
Kazachkin \ Xue Feng2, Seokjoon Kwon3, Nlkolay N. DementeV, Radisav Vidic1 and Eric 
Borguef, (1 )University of Pittsburgh, (2)Temple University, (3)Connecticut Agrisultural Experiment 
Station 

Multifunctional Nanotubes with Particles Embedded in their Walls. Davide Mattia, Guzeliya 
Korneva, Gennady Friedman and Yury Gogotsi, Drexel University 

Uniaxial Pressing of Carbon Nanotube Films. Gregory A. Konesky, SGK Nanostructures, Inc. 

8:50 AM -11:50 AM 
Inorganic Chemistry General Session 
012 (Pfahler Hall) 

Organizer: Dr. Georgia Arbuckle, Rutgers, The State University of New Jersey 
Presider: Dr. Georgia Arbuckle, Rutgers, The State University of New Jersey 

Session Overview: General subject papers in Inorganic Chemistry. 

0850 8 Microporous metal organic frameworks based on a new rigid aliphatic dicarboxylate ligand, 
bicyclo[2.2.2]octane-1 ,4-dicarboxylic acid. Kunhao Li, Jeongyong Lee, Tina Lee, David H. Olson, 
Wenhua Bi, Thomas Emge and Jing Li, Rutgers, The State University of New Jersey 

0910 9 Studies of the Redox Reactions of Mn(III) Complexes with 02 and Methylhydrazine Catalysis of 
Epoxidation of Olefins. Yilma Gultneh, Teshome B. Yisgedu, Yohannes T. Tesema and Ray J. 
Butcher, Howard University 

0930 10 Synthesis and characterization of novel ansa-zirconocenes with a phosphine linker. Deanna L. 
Zubris, Laurel A. Morton and Susan D. Thai, Villanova University 

0950 11 Catalytic metathesis of n-alkanes and cycloalkanes by tandem alkane dehydrogenation-olefin 
metathesis. Ritu Ahuja 1, Maurice Brookharf, Alan S. Goldman 1, Zheng Huang, Amy H. Roi, 
Susannah L. Scote and Brian Vicente3, (1 )Rutgers University, (2)University of North Carolina, 
(3)University of California, Santa Barbara 

1010 Break. 

1030 12 Combined experimental and theoretical studies on C-C reductive elimination from (PCP)lrRR' 
complexes. Rajshekhar Ghosh, Thomas J. Emge, Karsten Krogh-Jespersen and Alan S. 
Goldman, Rutgers University 

1050 13 Mixed methyl/t-butyl-substituted PCP pincer-ligated iridium catalyst for alkane dehydrogenation. 
Sabuj Kundu, Zhuo Gao, Ralf Warmuth, Yuriy Choliy, Karsten Krogh-Jespersen and Alan S. 
Goldman, Rutgers, The State University of New Jersey 

1110 14 Iron and osmium pincer complexes. Elizabeth M. Pelczar, Thomas J. Emge, Karsten Krogh
Jesperson and Alan S. Goldman, Rutgers, The State University of New Jersey 

1130 15 Atropisomeric Cobaloximes: synthesis and NMR study. B. D. Gupta and Debaprasad Mandai, 
Indian Institute of Technology Kanpur 
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8:50 AM -11:55 AM 
Polymers General Session 
Sponsor: ACS Division of Polymer Chemistry (POLy) 
208 (Pfahler Hall) 

Organizer: Erica Martin, Rohm and Haas 
Presider: Erica Martin, Rohm and Haas 

0850 16 Clay Aerogel/Polymer Composite Materials. David A. Schiraldi, Matthew D Gawryla, Suneel A 
Bandi, Jack R Johnson III, Eric Arndt, Jared Griebel, Kevin Lamison and Katherine Findlay, Case 
Western Reserve University 

0930 17 High Strength Biodegradable Tyrosine-Derived Polymers. Arthur Schwartz, TyRx Pharma, Inc. 

0950 18 Cross-linking chitosan nanofibers. Jessica D. Schiffman and Caroline L. Schauer, Drexel 
University 

1010 Break. 

1030 19 Recent advances in pol¥meric antimicrobials. Carmen Hendricks-Guy\ Ted Deisenroth\ Xinyu 
Huang 1, Andrea Preuss, Sophie Marquais-Bienewald2 and John Jennings 1, (1 )Ciba Specialty 
Chemicals Corporation, (2)Ciba Specialty Chemicals Grenzach GmbH 

1050 20 Functional Bis-silanols Through Pt-nanocluster Catalysis: High Yield Synthesis and Applications. 
Bhanu P. S. Chauhan*1, Alok Sarkar1, Moni Chauhan2 and Abhishek Roka 1, (1 )Nanomaterials 
Laboratory of Center for Engineered Polymeric Materials, Department of Chemistry, City University 
of New York, (2)Queensborough Community College 

1110 21 Inorganic-organic hybrid polymers. Julie E. Mertzman and Sarah L Stoll, Georgetown University 

1130 22 Self-Assembled Nanostructures from Ferrocene-Grafted Polybutadienes. Bhanu P. S. Chauhan*, 
Alok Sarkar, Bharthi Balagam and Alia Yegereva, Nanomaterials Laboratory of Center for 
Engineered Polymeric Materials, Department of Chemistry, City University of New York 

9:00 AM - 12:00 PM 
ACS Career Management Workshop 
Sponsor: ACS Department of Career Management and Development {CMD}, Joule Scientific 
112 (Pfahler Hall) 

Organizer: Garretta Rollins, American Chemical Society 

Session Overview: The following three one-hour modules cover all aspects of managing an effective job search: (1) 
Job Searching Strategies; (2) Resume Preparation for the Chemical Professional; (3)lnterviewing Skills for the 
Chemical Professional. 

0900 23 Job Searching Strategies. James D. Burke, ACS Board of Directors 

1000 24 Resume Preparation for the Chemical Professional. James D. Burke, ACS Board of Directors 

1100 25 Interviewing Skills for the Chemical Professional. James D. Burke, ACS Board of Directors 
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9:00 AM -12:00 PM 
Cope Scholars Award Symposium I: Michael P. Doyle 
Sponsor: ACS Division of Organic Chemistry (ORGN) 
Auditorium (100) (Pfahler Hall) 

Organizer: Scott Sieburth, Temple University 
Presider: Scott Sieburth, Temple University 

0900 26 Mixed Isotope Labeling as Proof of Shape Selectivity in Zeolite Catalysis. Bruce R. Cook, 
Exxon Mobil Research and Engineering Company 

0940 27 Aggregative Growth of Colloidal Nanocrystals: Kinetics and Mechanism. William E. Buhro, 
Washington University 

1020 Break. 

1040 28 Terminal Olefins through Cobalt-Catalyzed Alkene Dimerization. Richard D. Broene\ Ethan Van 
Arnam 1, Laura Onderko 1, William M. Lamanna2, Anthony Volpe Jr3 and Maurice Brookhart3 , 

(1 )Bowdoin College, (2)3M Company, (3)University of North Carolina 

1120 29 The Magic of Dirhodium in Catalysis. Michael P. Doyle, University of Maryland 

9:00 AM -11:40 AM 
Medicinal Chemistry Symposium 
Sponsor: ACS Division of Medicinal Chemistry (MED), Merck Research Labs, CEM, Indofine Chemical, 
Varian 
210 (Pfahler Hall) 

Organizer: David Nugiel, Astra Zeneca 
Presider: David Nugiel, Astra Zeneca 

Session Overview: Recent advances in CNS Therapeutics The session contains talks focused on recent advances 
in central nervous system disorders with novel approaches towards solving these challenging problems. A mix of 
approaches that use computational chemistry, X-ray crystallography, classical SAR methods and novel synthetic 
chemistry will be presented. 

0900 30 Synthesis of Novel Chromenone, Quinolone and Quinoline-2-carboxylic acid (4-morpholin-4-yl
phenyl)amides: A Late-Stage Diversification Approach to Potent 5HT1 B Antagonists. Carey L. 
Horchler, John P. McCauley Jr., James E. Hall, Dean H. Snyder, W. Craig Moore, Thomas J. 
Hudzik and Marc J. Chapdelaine, AstraZeneca Pharmaceuticals LP 

0940 31 The Discovery of Non Transition-State Isostere BACE Inhibitors. Hemaka A. Rajapakse, Merck 
Research Laboratories 

1020 Break. 

1040 32 Design and synthesis of novel norepinephrine reuptake inhibitors. Lori Krim Gavrin, Paige E. 
Mahaney, Eugene J. Trybulski, An T. Vu, Gary P. Stack, Stephen Cohn, Douglas Jenkins, Joseph 
Sabatucci, Fei Ye, Michael Webb, Justin Belardi, Kimberly Sipe, Jenifer Lieter, Grace Johnston, 
Kevin Burroughs, Scott Cosmi, Liza Leventhal, Yingru Zhang, Cheryl Mugford, Sharon 
Rozenzwieg-Lipson, Brian Platt and Darleen C. Deecher, Wyeth 

1120 33 Cyclic Urea-based 5HT1 B Antagonists. David Nugiel, Astra Zeneca 
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9:00 AM -12:00 PM 
OSHA Inspections and Audits for Laboratory Facilities 
Sponsor: ACS Division of Chemical Health & Safety (CHAS) 
109 (Pfahler Hall) 

Workshop Leader: Russ Phifer, WC Environmental, LLC 

Session Overview: Inspections and audits are designed to assure a healthy, safe, and code-compliant environment 
in which to work and/or teach. Learn the difference between an inspection and an audit and the importance of 
each. There are significant civil and/or criminal penalties for non-compliance with regulations; it is important for all 
laboratory facilities to periodically verify their compliance status. This workshop will cover the basic procedures for 
establishing responsibilities, emergency preparedness, employee awareness, identification/control/monitoring of 
potential hazards, record keeping, rules, and training associated with OSHA compliance. 

9:00 AM -12:00 PM 
Physical Chemistry General Session 
Sponsor: ACS Division of Physical Chemistry (PHYS) 
106 (Pfahler Hall) 

Presider: Larisa Toulokhova, n/a 

0900 34 Potential energy surfaces for intermolecular proton transfer in crystalline aspirin: a computational 
study. Matthew Wampole and Michelle M. Francl, Bryn Mawr College 

0920 35 Connecting atomic-scale surface structure to macroscopic surface conductance: application to 
gamma-alumina. Karl Sohlberg, Drexel University, Shuhui Cai, State Key Laboratory of Physical 
Chemistry of Solid Surfaces, Xiamen University and Monica Caldararu, lIie Murgulescu Institute of 
Physical Chemistry of the Romanian Academy 

0940 36 Rotation-inversion study of the -XH2 group in methylamine and methylphosphine. Hae-Won Kim, 
Abington College Penn State and Daniel Zeroka, Lehigh University 

1000 37 Revisiting through-space NMR shielding effects; it's not just shielding cones anymore. Ned H. 
Martin, UNCW 

1020 38 Molecular dynamics simulation of plasma membrane structure. Vamshi K. Gangupomu and 
Franco Capaldi, Drexel University 

1040 39 Contributions of the a-methyl group normal modes to the flavin vibrational spectrum. Azaria S. 
Eisenberg and Johannes P. M. Schelvis, New York University 

1100 40 Ultrasonic Studies of Tertiary Solvent Systems. Anandita Rajat, S.D. Nari Gyanashthali 
Mahavidyalaya 

1120 41 Competition between solvent-quenching and indole-quenching offluorenones: a spectroscopic and 
computational study. Swarna Basu, Adam J. Poncheri and Crystal M. Schneck, Susquehanna 
University 
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9:00 AM -12:00 PM 
Sirtuin Biochemistry: The Biological Chemistry of Aging 
Sponsor: ACS Division of Biological Chemistry (BIOl) 
209 (Pfahler Hall) 

Organizer: Benjamin Schwartz, GlaxoSmithKline 
Presider: Benjamin Schwartz, GlaxoSmithKline 

Session Overview: The session is intended to discuss the latest developments in this field. Sirtuins have recently 
been implicated in increasing longevity when activated (either genetically or through small molecules), and as such 
have high interest as research topics in the academia and industry. 

0900 42 Sirtuins catalyze protein deacetylation and ADP-ribosylation:insights and mechanisms. Anthony 
A. Sauve, Weill Medical College of Cornell University 

0940 43 Structure and chemistry of sirtuins. Ronen Marmorstein, The Wistar Institute 

1020 Break. 

1040 44 Chemistry and biology of the NAD+ -dependent protein deacetylases. John Denu, Brian Smith, 
William Hallows, Terri Kowieski and Susan Lee, University of Wisconsin-Madison 

1120 45 Neuronal SIRT1 activation as a novel mechanism underlying the prevention of Alzheimer's diease 
amyloid neuropathology by calorie restriction. Giulio M. Pasinetti, Mount Sinai School of Medicine, 
Neuroinflammation Research Laboratories, Dpt of Psychiatry. One Gustave L. Levy Place 

9:20 AM -11:40 AM 
Process Chemistry General Session 
207 (Pfahler Hall) 

Organizer: Rafael Shapiro, E.I. DuPont de Nemours & Co. 
Presider: Rafael Shapiro, E.I. DuPont de Nemours & Co. 

0920 46 Ionic Liquid-based Electropolish. Gregory A. Konesky\ Robert Salae and King Wilson2 , (1)SGK 
Nanostructures, Inc., (2)Tek-Vac Industries, Inc. 

0940 47 Development of an efficient, scaleable process for the tetrazole core of BMS-317180, a growth 
hormone secretagogue. Akin H. Davulcu, Zhongmin Zhu, Jollie D. Godfrey, Mark D. Schwinden, 
Rita Fox, Bharat P. Patel, Wendel W. Doubleday and Rodney L. Parsons, Jr., Bristol-Myers Squibb 
Company 

1000 48 Case studies in asymmetric hydrogenation: asymmetric hydrogenation of alkenes and ketones. 
Gabriela A. Grasa, Johnson Matthey, Catalysis and Chiral Technologies 

1020 49 Triethyl Phosphate/EDTA doubly regulated hydrothermal crrstallization of Hydroxyapatite films on 
metal substrates. Daniel J. Haders 111, Alexander Burukhin , Eugene Zlotnikov 1, Yizhong Huang2, 

David J.H. Cockayne2 and Richard E. Riman 1, (1 )Rutgers University, (2)University of Oxford 

12:00 PM -1 :30 PM 
Cope Scholars luncheon 
Sponsor: ACS Division of Organic Chemistry (ORGN) 
President's Dining Room (Wismer Hall) 
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12:30 PM -1 :45 PM 
Poster Session I 
Sponsor: ACS Division of Inorganic Chemistry (INOR) 
3rd Floor Hall (Pfahler Hall) 

Session Overview: Posters may be set up any time during the morning session. Presenters should be by their 
posters from 12:30-1 :50 pm 

50 Theoretical Calculations of a Noble Gas Scattering off Surfaces. Lorena Tribe and Michael Fox, Penn State 
Berks 

51 The Synthesis and SAR of some 2,4,6-Trisubstituted Triazine, Pyrimidine, and Pyridine Scaffolds as gamma
Secretase Inhibitors. Frances M. McLaren, Dean. G. Brown, Reed W. Smith, Joseph Cacciola, Ashok B. 
Shenvi, Margaret J. Schooler, James B. Campbell, Barry Greenberg, Cynthia D. Sobotka-Briner, Michael P. 
DeMartino and Robert T. Jacobs, AstraZeneca Pharmaceuticals 

52 Multinuclear NMR Studies and Adulticidal Activities of a Series of Triorganotin 2,2,3,3-
tetramethylcyclopropanecarboxylates. George Eng 1, Xueqing Song 1, Alejandra Zapata 1, Olaniran Atchade 1, 

Jana Hoerner1, Angel De Dios2 and Leah Casabianca2, (1 )University of the District of Columbia, 
(2)Georgetown University 

53 Determination of non-covalent interactions between antisense oligonucleotides and D-cyclodextrin using 
electrospray ionization mass spectrometry (ESI-MS). James A. McKee and Catherine M. Bentzley, 
University of the Sciences in Philadelphia 

54 Reaction of dimethyl sulfoxide with isatoic anhydrides. Isolation of unexpected rearrangement products. 
Emily C. Cherney and David A. Hunt, The College of New Jersey 

55 An expedient synthesis of dibenzo[b,e]oxa- and -thiapin-11-ones utilizing an intramolecular Parham 
Reaction. Catherine A. Campos and David A. Hunt, The College of New Jersey 

56 Identification of pollutant-degrading bacteria using peptide mass fingerprinting and mass spectrometry. Erica 
M. Hartmann, David R. Colquhoun and Rolf U. Halden, the Johns Hopkins Bloomberg School of Public 
Health 

57 Lewis acid - mediated ring expansion of azetidines to benzazepines. Maryll E. Geherty and Lynn M. 
Bradley, The College of New Jersey 

58 1 H NMR-based analysis of complex biological fluids as a reflection of disease onset and its outcome -- A 
case study of pregnant mares. Tara L. Lloyd 1 , Sarah Ralston2, Carol Bagnell2 , Peter Ryan3, Istvan Pelczer1 

and Clarence Schutt1, (1 )Princeton University, (2)Rutgers University, (3)Mississippi State University 

59 Preparation, Characterization, and Equilibrium Studies on Pd(lI) complexes of an 19F NMR-Reporter Pincer 
Ligand. Man Lung (Desmond) Kwan 1, Katherine L. Conry 1, Jennifer E. Marshall1, Paul M. Schroder 1, Norris 
W. Hoffman2 , Rachel Traylo~, Benjamin Wicke~, Camden N. Henderson2, Richard Sykora2, James H. Davis 
Jr?, Oleg V. Ozerov3 and Fan Lei3, (1 )John Carroll University, (2)University of South Alabama, (3)Brandeis 
University 

60 Theoretical calculations of montmorillonite clay modified with amino acids. Lorena Tribe, Alicia Davis and 
Gary Joanis, Penn State Berks 

61 The Rearrangement of Heterocyclic Imines. Ned Heindel\ Robert R. Rapp 1 and Sherri C. Young2, 

(1 )Lehigh University, (2)Albright College 

62 Molecular dynamics simulation of propanol-surface interactions. Lorena Tribe and Timothy Lloyd, Penn 
State Berks 

41 

41 



63 Surface participation during imine formation. Linda M. Mascavage 1, Philip E. Sonnet2 and David R. Dalton2, 

(1 )Arcadia University, (2)Temple University 

64 Optimization and control of polymerizations via automated lab reactors. lise Guzman-Jimenez, Olivier 
Ubrich and Fabio Visentin, Mettler Toledo AutoChem 

65 Reactions of boranes with single-walled carbon nanotubes. Ewa Siedlecka and Mark D. Ellison, Ursinus 
College 

66 The Effect of the Electric Dipole Moment of Cis,Syn Cyclobutane Cytidine Dimer on the Active Site Flavin of 
DNA Photolyase. Anar Murphy1, Yvonne Gindt2 and Johannes P. M. Schelvis 1, (1 )New York University, 
(2)LafayeUe College 

67 Reaction of thermolabile aryllithium reagents with isatoic anhydride. Joanne Bertonazzi, Lynn M. Bradley 
and David A. Hunt, The College of New Jersey 

68 A novel route to tetra-substituted pyrazoles using CAN. James J. Devery III, Pramod K. Mohanta, Douglas 
B. Farber and Robert A. Flowers, II, Lehigh University 

69 Sequencing olefination reactions: application towards the total synthesis of (+}-crocacin C. Rodrigo B. 
Andrade, Gopal Sirasani and Tapas Paul, Temple University 

70 Solvation Controlled Luminescence of Sm(II) Complexes. Joseph A. Teprovich Jr.1, Edamana Prasad2, 

William R. Anderson 1 and Robert A. Flowers 11\ (1 )Lehigh University, (2)lndian Institute of Technology, 
Madras 

71 A regioselective study of the metalation of N,N-diethyl-3,5-difluorobenzamide. Arthur S. Carminucci and 
Lynn M. Bradley, The College of New Jersey 

72 Determination of N-acetylaspartate levels in various brain regions of developing and mature rat. Sheldon L. 
Miller, Chestnut Hill College and Marc Yudkoff, Children's Hospital of Philadelphia 

73 Synthesis, Characterization, and Electrochemistry of Pentanuclear RuFePtFeRu Mixed Valence 
Coordination Compounds. Michael R. Norris, Ursinus College 

74 Theoretical study of binding site preference in several [2]rotaxanes. Michael Foster and Karl Sohlberg, 
Drexel University 

75 Effects of lipid raft disruption on ganglioside content and GM1 subcellular localization in murine 
neuroblastoma cells. Kimberly A. Petro and Cara-Lynne Schengrund, Penn State College of Medicine 

76 Design of Experiment Study on the Formation of Solid Dispersion by Precipitation from Compressed 
Antisolvent. Ke Wu and Jing Li, Rutgers,The State University of New Jersey 

77 Fluorescence Labeling and Quantification of Oxygen-Containing Functionalities on the Surface of Carbon 
Nanotubes. Nlkolay N. Dementev, Xue Feng and Eric U. Borguet, Temple University 

78 Worm-like Poly (ethylene oxide)-poly (E-caprolactone) Micelle: Advantages of its Application in Delivery of 
Paclitaxel for Lung Cancer Therapy. Shenshen Cai, University of Pennsylvania 

79 Raman spectroscopic study of the single-molecule magnet Mn 12-acetate. Robert Furstenberg 1, C. A. 
Kendziora1 and Javier Macossaj, (1)U. S. Naval Research Laboratory, (2)University of Texas Pan 
American 

80 Determination of the Stability Inversion Temperature for the Racemic Compound and Conglomerate of 1,1 '
Binaphthyl. Leah Markowitz, Jason Goldstein, Godwin Kanu, Patrick Mwangi and Dale E. Vitale, Kean 
University 

81 Nanocrystals @ liposomes: The formation and characterization of quantum dot and aniosotropic gold 
nanoparticle encapsulated liposomes. Emren Nalbant-Esenturk, Peter Yim, Jeeseong Hwang and Angela 
R. Hight-Walker, National Institude of Standards and Technology 

82 Mechanism of furan formation in foods due to ionizing irradiation and thermal treatment. Xuetong Fan, 
USDA, Agricultural Research Service 
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83 Neighboring fluorine effects on amide conformations of N-acetyl-5-mono-f1uoro or 5,6-difluoro substituted 
methano prolines. Deepa Rapolu, Ram Edupuganti, Fang Yu, Charles Debrosse, Philip Sonnet and Grant 
Krow, Temple University 

84 Total Synthesis of Ustiloxin D and Its Analogues. Yongzhong Wu, Pixu Li and Madeleine M. Joullie, 
University of Pennsylvania 

85 Functionalization of single-walled carbon nanotubes with DNA. Patrick Gasda and Mark D. Ellison, Ursinus 
College 

86 From high-throughput catalyst screening to reaction optimization: Detailed investigation of regioselective 
Suzuki cross-coupling of 1 ,6-naphthyridone dichloride. Chaoxian Cai, Merck & Company 

87 Interactions of sarcosine and AMPA with montmorillonite: Molecular mechanics calculations. Lorena Tribe, 
Annette Slutter and Amanda Rennig, Penn State Berks 

88 Blends from novel Pol~esteramides. Archana Rajaram 1, Qing Ge 1, Sarita Nethula 1, Irene Shatova 1, Satish 
Pulapura 1, Nikita Patel2 and Ankur Talwa~, (1 )Tyrx Pharma, (2)Rutgers University 

89 Drug design for HIV-1 integrase. Shafali Aggarwal and Julie B. Ealy, Penn State University 

90 Predictions of Hole Mobilities in Flexible Organic Conductors. Matthew L. Rossi and Karl W Sohlberg, 
Drexel University 

91 Reactions of 2-Aminopyrroles with Electron-Deficient Heteroaromatic Azadienes. Michael De Rosa 1, David 
Arnold1 and Miroslav Medved,2, (1 )The Pennsylvania State University Delaware County, (2)Research 
Institute of Matej Bel University 

92 Stereochemistry of the Piperidine Catalyzed Carbon-carbon Bond forming Reactions of Ethyl benzoyl 
acetate with Benzaldehyde and Related Compounds. David T. HiII\ Alexander Clark\ Charles DeBrosse\ 
Phillip Sonnet1 and Patrick Carrol2, (1 )Temple University, (2)University of Pennsylvania 

93 Cyanoferrate functionalization of single-walled carbon nanotubes. Vanessa Boschi, Mark D. Ellison and 
Brian Pfennig, Ursinus College 

94 Characterization of Anatase Nanoparticles Using Tight Bonding DFT simulation. Hong Wang, Hao Wang 
and James.P Lewis, West Virginia University 

95 Synthesis and Structure-Activity Relationship of Tricyclic Piperidinylidene- and Tropanylidene-Based Delta 
Opioid Agonists with Novel Delta Addresses. Li Liu, Bart L. De Corte, Mark E. McDonnell, James J. 
McNally, Philip M. Pitis, Jack Yen, Ellen E. Codd, Sui-Po Zhang, Christopher M. Flores and Scott L. Dax, 
Johnson & Johnson Pharmaceutical Research and Development. L.L.C. 

96 Non-covalent adsorption of polypyridyl complexes to carbon surfaces: synthesis and electrochemistry of a 
family of cobalt(II) complexes with pendant polyaromatic functionalities. Rachel L. Usala, Eden McQueen, 
Hillary L. Smith and Jonas I. Goldsmith, Bryn Mawr College 

97 Synthetic Studies on Roquefortine C. Ning Shangguan and Madeleine Joullie, University of Pennsylvania 

98 Addition of boron to single-walled carbon nanotubes. Jaime Malarchik and Mark D. Ellison, Ursinus College 

99 Reactions of inorganic and organic acids with single-walled carbon nanotubes. Lisa Buckley and Mark D. 
Ellison, Ursinus College 

1 :50 PM - 4:50 PM 
ACS Career Management Resume Review 
214 (Pfahler Hall) 
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1 :50 PM - 5:00 PM 
Alan G. MacDiarmid Memorial Symposium 
Sponsor: ACS President, Catherine T. Hunt 
209 (Pfahler Hall) 

Organizers: Anthony W. Addison, Drexel University, Yen Wei, Drexel University 
Presider: Bradford B. Wayland, University of Pennsylvania 

1350 Introductory Remarks. 

1400 100 Amorphous Solids of Sterically Unencumbered, low Molecular Weight Ethyne-Bridged 
(Porphinato)zinc(lI) Oligomers with Extremely Hi~h Dark Electrical Conductivitie. Paul R. Frail\ 
Kimihiro Susumu2 , Michael Huynh \ Jennie Fong , Paul Angiolill04 , Jay M. Kikkawa 1 and Michael 
J. Therien 1, (1 )University of Pennsylvania, (2)US Naval Research laboratory, (3)Massachusetts 
Institute of Technology, (4)Saint Joseph's University 

1430 101 Structure and Bonding of the Interfacial layer between the Organic Semiconducting Linear Acene 
layers and Metal. Tom Rockey\ Grazia Gonella2 and Hai-lung Dai2 , (1)University of 
Pennsylvania, (2)Temple University 

1500 102 Generating Intelligent Scaffolds For Tissue Engineering: Conducting Polymers and Electrospinning 
as Platform Technologies. Peter I. lelkes \ Mengyan Li\ Elizabeth Guterman-Tretter\ Paul R. 
Bidez 111\ Yi Guo\ Xuesi Chen2, Evaristo Venanci03, Alan G MacDiarmid3, Frank K K01 and Yen 
Wei1, (1 )Drexel University, (2)lnstitute for Applied Chemistry, Chinese Academy of Sciences, 
(3)University of Pennsylvania 

1530 Break. 

1540 103 Solid-state chemistry: polyamide-11 powder coatings. T. Page McAndrew, Arkema Inc. 

1610 104 Conducting Polymer Thin Films and Nanostructures: Extending the MacDiarmid legacy through 
Transition Metal Interfaces. Wayne E. Jones Jr.\ Justin J. Martin2 , Jean P. Gaffnei and Cliff J. 
Timpson3, (1) State University of New York at Binghamton, (2)State University of New York at 
Binghamton, (3)Roger Williams University 

1640 105 New organic electronic materials from unusual aromatic scaffolds. John D. Tovar, Johns Hopkins 
University 

1 :50 PM - 4:50 PM 
Biological Chemistry General Session 
Sponsor: ACS Division of Biological Chemistry (BIOl) 
107 (Pfahler Hall) 

Organizer: Jovita Marcinkeviciene, Bristol-Myers Squibb Pharmaceutical Research Institute 
Presider: Jovita Marcinkeviciene, Bristol-Myers Squibb Pharmaceutical Research Institute 

1350 106 I\f-methanesulfonyl-Iysine as a non-hydrolyzable functional surrogate for I\f-acetyl-Iysine. Nuttara 
Jamonnak, David G. Fatkins, lanlan Wei and Weiping Zheng, University of Akron 

1410 107 N(epsilon)-thioacetyl-Iysine as a multi-facet tool for enzymatic protein lysine N(epsilon)-
deacetylation. David G. Fatkins 1, Andrew D. Monnoe and Weiping Zheng 1, (1 )University of Akron, 
(2)Walsh University 
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1430 108 Application of Resonance Energy Transfer to Study Binding of DNA Photolyase to UV-Damaged 
DNA. Johannes P. M. Schelvis , Xuling Zhu 1, Amy Gartman 1 and Yvonne Gindf, (1 )New York 
University, (2)Lafayette College 

1450 Break. 

1510 109 Enzymatic activity from a designed artificial proteome. Shona C. Patel and Michael H. Hecht, 
Princeton University 

1530 110 Enhance the Success of Drug Candidates Through ADMEfTOX Screening. Li Di, Wyeth Research 

1550 111 Near-Infrared Molecular Beacons for In Vivo Imaging. Sam F.Y. Li, National University of 
Singapore 

1610 112 Molecular Dynamic Approach to the Study of the Effect of Point Mutations on the Structure of 
Collagen. Gloria T. Anderle, Fairleigh Dickinson University 

1630 113 Differential calcium and magnesium binding by parvalbumin isoforms isolated from fish. Loyd D. 
Bastin, Widener University 

1 :50 PM - 4:50 PM 
Bioprocess Science/Biomanufacturing Session 
Sponsor: ACS Division of Biochemical Technology (BlOT) 
106 (Pfahler Hall) 

Organizers: Tom Burkett, Community Collge of Baltimore County, Linda Rehfuss, Montgomery County Community 
College 
Presiders: Linda Rehfuss, Montgomery County Community College, Tom Burkett, Community Collge of Baltimore 
County 

Session Overview: This session will examine the chemical and biological processes relevant to the purification and 
production of therapeutically active biologics. The session will also explore the ways in which the regional 
educational community is addressing the need to train skilled bioprocess science and biomanufacturing 
technicians. 

1350 114 Overview of Biomanufacturing and Bioprocess Science in Industry and Education. Linda Rehfuss, 
Montgomery County Community College and Tom Burkett, Community Collge of Baltimore County 

1355 115 Applying Critical Process Parameter and Design Space Concepts to Biopharmaceutical 
Manufacturing. Kristopher A. Barnthouse and Peter Wojciechowski, Global Biologics Supply 
Chain, Johnson & Johnson 

1415 116 Optimization of solid state xanthan fermentation of potato waste using response surface 
methodology. Dragoljub D. Bilanovic and Patrick G. Welle, Bemidji State University 

1435 117 Mixing Technology Evaluation and Optimization. Farid Ighemat, Centocor P.D. Pilot Plant I Spring 
House 

1455 118 Beta-Propiolactone Inactivation of HIV for Vaccines. Peter Lowry, The Immune Response 
Corporation 

1515 Break. 

1530 119 Disposable Technologies and Cleaning Validation Strategies in a Multiproduct Biopharmaceutical 
Pilot Plant. Stuart Green, Centocor P.D. Pilot Plant I Spring House 

1550 120 UMBI GMP Training and Biomanufacturing Program. Daniel Kuebbing, University of Maryland 
Biotechnology Institute 
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1610 121 Biomanufacturing Education and Training: the Northeast Biomanufacturing Center and 
Collaborative (NBC2 ) Approach. Sonia Wallman, New Hampshire Community Technical College 

1630 122 Process Analytical Technology for Biotechnology Products. Keith Webber, Food and Drug 
Administration 

1 :50 PM - 5:00 PM 
Carbohydrate Chemistry/Glycoprotein 
208 (Pfahler Hall) 

Organizers: Larisa Toulokhonova, nla, Sami Sari bas, nla 
Presider: Sami Saribas, nla 

Session Overview: This session will be dealing with the latest data on studies of the biochemical roles of 
glycoproteins and glycosylation enzyme mechanisms. Multiple important therapeutic applications are currently 
indicated with the use of carbohydrate chemistry including chemo-enzymatic synthesis of novel synthetic 
carbohydrates and enzyme replacement therapy. The speakers will present their work on such "hot" topics as: 
development of conjugate vaccines from synthetic carbohydrate antigens, methods of preparation of 
neoglycoconjugates, progress in studies of mechanisms of Hepatitis B virus and the role of N-glycosylation and 
glycan processing in the secretion of the viral particles, synthesis and immunological studies of oligomannose
containing glycoconugates in the course of developing carbohydrate-based HIV-1 vaccines, conformation and 
dynamics of complex polysaccharides and oligosaccharides from pathogenic bacteria, the role of carbohydrates as 
recognition molecules in biological systems, and their industrial applications. 

1350 123 Glycoproteomics of the early detection and management of chronic viral disease. Timothy Block, 
Drexel University 

1410 124 Production and biological activity of gangliosides. Shawn DeFrees, Neose Technologies Inc 

1430 125 Neoglycoconjugates from the synthetic tetrasaccharide side chain of the Bacillus anthracis 
exosporium. Pavol Kovac, Rina Saksena and Roberto Adamo, National Institutes of Health 

1510 126 Chemoenzymatic synthesis of homogeneous glycoproteins. Lai-Xi Wang, University of Maryland 

1530 Break. 

1540 127 Engineering the Cell Wall Receptor Polysaccharides of Oral Streptococci and their Structures by 
NMR Spectroscopy. C. Allen Bush, Yasuo Yoshida, Soumya Ganguly and John O. Cisar, 
University of Maryland 

1600 128 Structure and function of glycosyltransferases and structure-based design of novel 
glycosyltransferases. Pradman K. Oasba, CCR, NCI, NIH 

1620 129 Syntheses of unnatural glycoconjugates with vast biological applications. Maria R. Manzoni, 
Boopathy Ramakrishnan, Elizabeth Boeggeman and Pradman K. Qasba, National Cancer 
I nstitutute-N I H 

1640 130 Tautomeric Modification of GlcNAc-Thiazoline. Kehinde A. Ajayi, Mohannad Abdo and Spencer 
Knapp, Rutgers University 
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1 :50 PM - 4:50 PM 
Cope Scholar Award Symposium II: Franklin A. Davis 
Sponsor: ACS Division of Organic Chemistry (ORGN) 
Auditorium (100) (Pfahler Hall) 

Organizer: Scott Sieburth, Temple University 
Presider: Scott Sieburth, Temple University 

Session Overview: Franklin A. Davis received a Cope Scholar Award in 2006 for the design of organic reagents 
with practical utility for the synthetiC organic community. These reagents allow for selective fluorination and the 
asymmetric synthesis of alcohols and amines 

1350 131 Synthesis of Macrocycles via Cobalt-Mediated [2 + 2 + 2] Cycloadditions. Bruce E. Maryanoff, H.-
C. Zhang, L. V. R. Bonaga, A. F. Moretto and H. Ye, Johnson & Johnson Pharmaceutical 
Research & Development 

1430 132 Complexity via [4+4] Photocycloadditions. Scott Sieburth, Temple University 

1510 Break. 

1530 133 Complex Molecule SyntheSiS Exploiting Anion Relay Chemistry (ARC). Amos B. Smith III, 
University of Pennsylvania 

1610 134 Asymmetric Synthesis of Nitrogen Heterocycles using Sulfinimines (N-Sulfinyllmines). Franklin A. 
Davis, Temple University 

1 :50 PM - 4:50 PM 
Excited Electronic States 
012 (Pfahler Hall) 

Organizer: Spiridoula Matsika, Temple University 
Presider: Spiridoula Matsika, Temple University 

Session Overview: The session is intended to discuss studies of excited states. The photophysical and 
photochemical behavior of molecular systems can be studied with great detail today due to developments in theory 
and experimental techniques. The study of excited states finds applications in the biological, chemical, optical and 
physics communities. Theoretical and experimental papers are invited. 

1350 135 Spectra of Strongly Coupled Electronic States. David Yarkony, Johns Hopkins University 

1430 136 Modeling Optical Excitations in Aggregates, Films and Crystals of Conjugated Oligomers. Frank 
Spano, Temple University 

1510 137 Electronic Quenching of OH A 2r+ Radicals in Single Collision Events with Molecular Hydrogen: 
Quantum State Distribution of the OH X2n(v" = 0,1,2) Products. Patricia A. Cleary1, Logan P. 
Dempsey\ Craig Murray\ Marsha I. Lester\ Jacek Klos2 and Millard H. Alexandej-2, (1)University 
of Pennsylvania, (2)University of Maryland 

1530 Break. 

1540 138 Theoretical Investigation of the Excited State Proton Transfer in the 7 -azaindole Dimer. Timothy J. 
Dudley, Villanova University and Mark S. Gordon, Iowa State University 

1620 139 The radiation less decay mechanism of cytosine: an ab initio study with comparisons to cytOSine 
analogs. Kurt A. Kistler and Spiridoula Matsika, Temple University 
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1 :50 PM - 4:50 PM 
Laboratory Waste Management Workshop 
Sponsor: Division of Chemical Health & Safety (CHAS) 
112 (Pfahler Hall) 

Workshop Leader: Russ Phifer, WC Environmental, LLC 

Session Overview: This comprehensive course will identify the various regulatory requirements that apply to 
laboratories that generate hazardous waste and provide insight into the options for on-site management and off
site disposal. Focus will include discussion on waste management system, recycling & reclamation techniques, 
economical handling of wastes, and liability issues. Learn all the tricks that disposers use to increase their profit 
and use them to increase your savings. Mr. Phifer has over 25 years experience in managing laboratory wastes for 
academic and industrial laboratories and is a member and past chair of the ACS Task Force on Environmental 
Health & Safety. 

1 :50 PM - 4:55 PM 
Medicinal Chemistry General Session 
Sponsor: Biotage, Johnson & Johnson Process Research Division, ACS Division of Medicinal Chemistry, 
KNF Neuberger 
210 (Pfahler Hall) 

Organizer: Michele C. Jetter, Johnson & Johnson Pharmaceutical Research and Development, LLC 
Presider: Michele C. Jetter, Johnson & Johnson Pharmaceutical Research and Development, LLC 

1350 140 Fragment Based Drug Discovery: An Enabling Technology in Modern Drug Discovery. Allen B. 
Reitz, Johnson & Johnson Pharmaceutical Research and Development 

1420 141 Rational design of Artemisinin-derived trioxane dimers that cure malaria-infected mice. Andrew S. 
Rosenthal, Wonsuk Chang, Sandra Sinishtaj, Kristina Borstnik, Ik-Hyeon Paik, Theresa A. Shapiro 
and Gary H. Posner, Johns Hopkins University 

1440 142 Design, synthesis and preliminary biological evaluation of novel, highly antiproliferative, low-
calcemic 23-oxa allylic type analogs of the natural hormone calcitriol. Gary H. Posner, Kimberly S. 
Petersen, Patrick Dolan and Thomas W. Kensler, Johns Hopkins University 

1500 143 Discovery of selective agonists of somatostatin receptor subtype 2 (SSTR2): application of an 
iterative analogue library approach. Zhijian Zhao\ M. Brad Nolt\ Terrence P. McDonald\ Jill W. 
Maxwell 1 , Fumi Kinose 1, Catherine Thut1, Craig W. Lindslej and Scott E. Wolkenberg 1, (1 )Merck 
& Co. Inc., (2)Vanderbilt University 

1520 Break. 
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1535 144 The development of highly potent indoleamine 2,3-dioxygenase (IDO) inhibitors with a 
pyranonaphthoquinone structure. Sanjeev Kumar\ James DuHadawaj, Judith LaLonde\ William 
Malachowski1, Alex Mulle~ and George Prendergasf, (1 )Bryn Mawr College, (2)Lankenau Institute 
for Medical Research 

1555 145 Designing enzyme specific inhibitors with in situ click chemistry, a caveat involving low levels of 
product formation. Eric D. Strobel, Wensheng Lang, Gary Caldwell and Allen B. Reitz, JNJPRD 

1615 146 Syntheses and Cellular Studies of Phosphonic Acid- and Trimethylamino-Substituted 
Carboranylporphyrins for Application in BNCT. Michael W. Easson, Louisiana State University 

1635 147 In Search of Novel Antimalarials: X-ray Structural Analysis of plasmodium falciparum Enoyl Carrier 
Protein Reductase and the Optmization of Triclosan Efficacy. Joel S. Freundlich 1, Hong-Ming 
Shieh 1, John W. Anderson 1, Guy A. Schiehser1, David P. Jacobus 1, Feng Wang2 , Han-Chun Tsai2, 

Mack Kuo2, Min Yu3, David A. Fidock3, Juan-Carlos Valderramos3, James C. Sacchettini2, Kumar 
Tirruppadirpuliyur4 , Louis J. Nkrumah 1 and William R. Jacobs, Jr.1, (1 )Jacobus Pharmaceutical 
Company, (2)Texas A&M University, (3)Columbia University, (4)Albert Einstein College of 
Medicine 

1 :50 PM - 5:00 PM 
Nanostructured and Molecule-Based Magnetic Materials 
109 (Pfahler Hall) 

Organizers: Michael J. Prushan, LaSalle University, Karl Unruh, University of Delaware 
Presider: Karl Unruh, University of Delaware 

Session Overview: This session will provide a general overview of chemical methods for the preparation of 
magnetic nanoparticles and nanorods and of self-assembling molecule-based materials. The use of these materials 
in various biomedical and magnetic recording applications will be discussed. 

1350 148 Biomedical Applications of Magnetic Nanomaterials. Diandra L. Leslie-Peleky, University of 
Nebraska - Lincoln 

1430 149 Chemical Synthesis of Monodisperse FePt Nanoparticles and Their Potential Use for High Density 
Magnetic Recording. Shouheng Sun, Brown University 

1510 150 Nano-magnetic square and rectangular [nxn] grids and molecular strands - organized polynuclear 
spin-coupled motifs by design? Louise N. Dawe, Tareque S.M. Abedin, Subrata K. Dey and 
Laurence K. Thompson, Memorial University 

1550 Break. 

1600 151 Chemical Synthesis of Magnetic Nanoparticles. Everett Carpenter, Virginia Commonwealth 
University 

1640 152 A self-assembing nickel hexanuclear complex with unusual magnetic ordering. Michael J. 
Prushan 1, Oliver Waldmann2 , Matthias Zeller3 and Allen D. Hunter3, (1 )LaSalie University, 
(2)University of Bern, (3)Youngstown State University 
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1 :50 PM - 5:20 PM 
Success Factors for a Consulting Practice in Chemistry 
Sponsor: Chemical Consultants Network (CCN) 
207 (Pfahler Hall) 

Organizer: William C. Golton, The CECON Group, Inc. 
Presider: William C. Golton, The CECON Group, Inc. 

Session Overview: This seminar is designed for consultants and those considering consulting as a career or a 
sideline. Key issues such as finding clients, resumes and other literature, marketing and sales, how much to 
charge, legal and tax considerations will be discussed, and several consultants will share their experiences, good 
and bad. 

1350 153 Success Factors for a Career as a Chemistry Consultant: An Introduction. William C. Golton, The 
CECON Group, Inc. 

1410 154 Seven Practical Marketing Methods for Growing a Successful Chemical Consulting Business. Marc 
Halpern, PTC Organics, Inc. 

1450 Break. 

1510 155 Consulting Network Organizations. Boyd Sorenson, The CECON Group, Inc. 

1530 156 Legal Aspects of a Professional Consulting Practice. Michael J. Delaurentis, Attorney at Law 

1550 157 Some Learnings of Chemical Consultants: The Good, the Bad and the Ugly. Michael P. Bigwood, 

1630 

Polymer Phases Inc., Stanley C. Bell, Stanley C. Bell & Associates and Frederick N. Hartman, 
Hartman Consulting 

Panel Discussion. 

4:50 PM - 6:00 PM 
Poster Session II 
Sponsor: ACS Division of Inorganic Chemistry (INOR) 
3rd Floor Hall (Pfahler Hall) 

Session Overview: Posters may be set up any time during the afternoon session. Presenters should be by their 
poster for discussion from 4:50- 6:00 pm. 

158 Inhibition of calcium sulfate crystals using phosphonic acids. Mark Schneider, Hollis T. Warren and Loyd D. 
Bastin, Widener University 

159 Control of biological crystal growth. Robert Hickey, Justus J. Guerrieri, Elyce Link and Loyd D. Bastin, 
Widener University 

160 Are there any alkaloids in Egyptian Blue Lotus, Nymphaea Caerulea? Shanthi Rajaraman, Mark Villamil 
and Noah Segal, Richard Stockton College of New Jersey 

161 Scanning probe microscopy as a probe of aqueous solvation energy: Osmolytes on hydrophobic surfaces. 
Joseph M. Serafin and Abdul Waheed, St. John's University 

162 Spectroscopic Characteristics of a Src Kinase Inhibitor. Justina Chinwong and Ruel Z. B. Desamero, York 
College of CUNY 

163 Spectroscopic characteristics of DHPR, NADH and MTX. Chrystel Dol and Dr Ruel Z. B. Desamero, York 
College 
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164 Nickel(II), zinc(lI) and ruthenium(lI) complexes with tetradentate aminopyridine ligands. GorDan T. Reeves 1, 

Anthony W. Addison 1, Vitaly V. Pavlishchuk2 and Matthias Zeller3, (1 )Drexel University, (2)lnstitute of 
Physical Chemistry, (3)Youngstown State University 

165 Triosmium carbonyl clusters and their reactions with ethylene glycol. Justin Mykietyn and Mary-Ann 
Pearsall, Drew University 

166 Synthesis of novel delta receptor opioids. Shanthi Rajaraman, Nicole Ruemeli and James Graham, Richard 
Stockton College of New Jersey 

167 Diarylnorbornadiene derivatives: synthesis and initial photochemical studies. Aaron N. Jahn, James M. 
Tocyloski, Lyndsey M. Shaak and Felix E. Goodson, West Chester University 

168 Effect of process cycling on Protein A resin used in the production of monoclonal antibody therapeutics. 
Denise M. Goodroad, Muthuramanan Rameswaren, Aaron Meyers and Kristopher A. Barnthouse, Global 
Biologics Supply Chain, Johnson & Johnson 

169 Synthesis of Novel Curcumin Derivatives, Clicked Dimeric-curry and Curried Polymers with Therapeutic 
Applications. Wei Shi, Probal Banerjee and Krishnaswami Raja, Department of Chemistry, College of Staten 
Island, CUNY 

170 Analysis of Precipitate Formation in Product Intermediate at Off-Site Manufacturing Sites. Hamid R. 
Hashemi and Paul J. Baptiste, GBSC LLC 

171 Nonlinear optical studies of the surface charge of mesoscopic colloidal silica particles. Allison K. Pymer 1, R. 
Kramer Campen2 , Satoshi Nihonyanagi1 and Eric Borguet\ (1)Temple University, (2)The Pennsylvania State 
University 

172 Implementation of a pre-filter prior to a chromatography processing step in a monoclonal antibody 
manufacturing process. Joann Bannon, Michele Myers, Peter Wojceichowski, Leslie Feggans-Haynes and 
Camille Keating, Global Biologics Supply Chain, LLC 

173 Accumulation of antimicrobial chemicals in sediment. Rolf U. Halden \ Todd R. Miller1 and Amelia A. 
DeLaquil2 , (1 )the Johns Hopkins University School of Public Health, (2)Villa Julie College 

174 Qualification of cation-exchange chromatography reduced-scale models and process characterization using 
a statistical Design of Experiment (DOE) approach. Nathan Skacel and Neil Maskeri, Global Biologics 
Supply Chain, Johnson & Johnson 

175 Synthesis of substituted tris(dibenzylideneacetone)dipaliadium(O) complexes and their use in Suzuki 
Coupling Polymerizations. Jennifer W. Eddy and Felix E. Goodson, West Chester University 

176 Urotensin-II receptor antagonists: A hit to lead optimization strategy using Suzuki-Miyaura cross coupling 
methodology provides compounds with greater potency and selectivity. Shyamali Ghosh, William A. Kinney, 
Diane K. Luci, Edward C. Lawson, Jenson Qi, Charles Smith, Yuanping Wang, Lisa Minor, Barbara 
Haertlein, Tom J. Parry, Bruce Damiano and Bruce E. Maryanoff, Johnson & Johnson Pharmaceutical 
Research & Development 

177 Host cell protein clearance of the Retavase ™ purification process. Michael E. Spade, Global Biologics 
Supply Chain, LLC 

178 Halogen-substituted PCP pincer ligands. Soumik Biswas, Rajshekhar Ghosh and Alan S. Goldman, 
Rutgers, The State University of New Jersey 

179 Syntheses and pharmaceutical profiling of novel NMDA receptor antagonists. Shengguo Sun and Adeboye 
Adejare, University of the Sciences in Philadelphia 

180 A New Approach to Sol-Gel Hybrid Materials Using Glycidyl Methacrylate as an AC~liC Comonomer and 
Covalent Incorporation of Polyaniline in the Hybrids. Andreas Mylonakis 1, Shuxi Li , Solomon Praveen 1, Yi 
Guo 1, George Baran2 and Yen Wei1, (1 )Drexel University, (2)Temple University 

181 Preparation of experimental dental composites with nanosilica fillers densely packed using centrifugation. 
Indraneil Mukherjee 1, Solomon Praveen Samuel2 , George Baran3 and Yen Wei1, (1 )Drexel University, 
(2)Albert Einstein Medical Center, (3)Temple University 
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182 The Design and Evaluation of Surfactant Systems Containing Hydrotropes to Spontaneously Form 
Hydrocarbon (O/W) Microemulsions. Greg Granato and Robert Albright, Philadelphia University 

183 Crystallization Studies of Poly (trimethylene terephthalate) Using Thermal Analysis and Far Infrared 
spectroscopy. Nadarajah Vasanthan and Mustafa Yaman, Long Island University 

184 Service Learning in Chemistry for Widener Students. Louise Liable-Sands, Jillian Filewicz, Carly Graffeo, 
Jennifer Pinel and Mark Bradley, Widener University 

185 Design, synthesis and in vivo SAR of a novel series of pyrazolines as potent selective androgen receptor 
modulators. Xuqing Zhang, Xiaojie Li, George F. Allan, Tifanie Sbriscia, Olivia Linton, Scott G. Lundeen and 
Zhihua Sui, Johnson&Johnson PRD, LLC 

186 Serendipitous discovery of novel imidazolopyrazole scaffold as selective androgen receptor modulators. 
Xuqing Zhang, Xiaojie Li, George F. Allan, Tifanie Sbriscia, Olivia Linton, Scott G. Lundeen and Zhihua Sui, 
Johnson&Johnson PRD, LLC 

187 First Synthesis of the Shark Repellent Pavoninin-4. John R. Williams Jr., Hua Gong, Nathan Hoff and 
Olaoluwa Olubodun, Temple University 

188 Dissociation Kinetics of Renin Inhibitors Using a FRET-Based Continuous Assay. Victor S. Hong, BaoChau 
T. Le and Mark R. Harpel, GlaxoSmithKline Pharmaceuticals 

189 Synthesis and Characterization of (bpyhRuCl2 and W(CO)6 to the Bridging Ligand 2,3-bis(2-pyridyl)pyrazine 
(dpp). Melissa D'Souza and Harry D. Gafney, The City University of New York - Queens College 

190 Discovery of pyrazine carboxamide CB1 antagonists: The introduction of a hydroxyl group improves the 
pharmaceutical properties and in vivo efficacy of the series. Bruce A. Ellsworth, Ying Wang, Yeheng Zhu, 
Wei Meng, Annapurna Pendri, Samuel W. Gerritz, Chongqing Sun, Kenneth E. Carlson, Liya Kang, 
RoseAnn Baska, Yifan Yang, Qi Huang, Mary Jane Cullen, Susan Johnghar, Kamelia Behnia, Mary Ann 
Pelleymounter, William N. Washburn and William R. Ewing, Bristol-Myers Squibb 

191 Controlling protein association using the DNA-binding domain of the yeast transcription factor HAP1. Kevin 
Frey, Samaher Makhoul, Tom Betts and Matthew Junker, Kutztown University 

192 Cyclopropyl Glycoside Derivatives and Their Use in Glycopeptide Synthesis. Thomas A. Licisyn II, Robert 
Giuliano and Walter J. Boyko, Villanova University 

193 Characterization of the binding of ricin to multivalent carbohydrate ligands. Matthew C. Blome and Cara
Lynne Schengrund, Pennsylvania State University College of Medicine 

194 Signal Amplification: Protein and nucleic acid detection with 3DNA dendrimers. Johanna R. Mora\ James 
M. Kadushin \ Lori Getts \ Tammy Zielinski2, Bryce P. Nelson2 and Robert C. Getts \ (1 )Genisphere, 
(2)GenTel BioSciences 

195 Synthesis and Surface Tailoring of Monodisperse Gold Nanoparticles Achieved Through Poly 
(methylhydrosiloxane) Reduction. Bhanu P. S. Chauhan and Manik Mandai, Nanomaterials Laboratory of 
Center for Engineered Polymeric Materials, Department of Chemistry, City University of New York 

196 Alternating rigid-flexible block copolymers: synthesis, thermal characterization, and polarizing optical 
microscopy experiments. Evan A. Davey, Matthew T. Hargadon, Anthony J. Nicastro and Felix E. Goodson, 
West Chester University 

197 Determination of mechanism of action of interfacial enzymes. Dennis J. Murphy, Paul M. Keller, Sara Thrall 
and Benjamin Schwartz, GlaxoSmithKline 

198 Structural requirements for time-dependent and time-independent inhibition of prostaglandin synthase I. 
Gianmarc G. Johns, Amanda E. Conway and Barry Selinsky, Villanova University 

199 Heteroleptic ruthenium (II) terpyridine complexes for the non-covalent functionalization of glassy carbon 
surfaces. Samira Zamani and Jonas I Goldsmith, Bryn Mawr College 

200 Spontaneous Self-Assembly Mechanism of Micelle Formation. Kenny Nguyen, Niny Z. Rao and Preston B. 
Moore, University of the Sciences in Philadelphia 
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201 The effects of PLLA concentration and mold type on the release and activity of Keratinocyte Growth Factor 
(KGF) and Bovine Serum Albumin (BSA). Viktoriya Y. Davaeva, College of Saint Elizabeth, Olu Bakare, 
Emory and Henry, Thomas Barchet, SUNY University at Buffalo, Prisca Poaty, Bethany Lutheran and 
Chintan Shah, University of Toledo 

202 New one and two-dimensional magnetic metal organic frameworks: Cu(bipa)(pYh and Co(ipa)(bpe). 
Matthew Eibling, Kunhao Li, Wenhua Bi and Jing Li, Rutgers, The State University of New Jersey 

203 The role of proteins in the muscle of various fish. Mohit Sirohi, Ayanah Duhaney, Kristen Sands, Ted Haenn, 
David Coughlin and Loyd D. Bastin, Widener University 

204 Synthesis and Characterization of Manganese (II) Thioether Complexes. Ray Clifford1, Louise M. Liable
Sands 1 and Charles G. Riordan2 , (1 )Widener University, (2)University of Delaware 

205 Aspirin and Breast Cancer: Studies in Mice. Vinay Likhite, Baroda Cancer Research Center 

206 Humidity-induced restructuring of the calcite surface and the effect of divalent heavy metals. Douglas B. 
Hausner, Temple University 

207 The Synthesis of 4'-Aminoflavones for Mechanistic Interaction Study with MCF-7 Cancer Cells. Matt J. 
Tomney, UMBC and Villa Julie College and James C. Fishbein, UMBC 

208 Modified Microbial Genome IProteome Solution Validation for Biological Agents Point Detection by Mass 
Spectrometry. Ravi P. Lall, US Army RDECOM IEdegewwod Chemical Biological Center 

5:30 PM - 8:30 PM 
Barbequel Mixer 

7:00 AM - 8:30 AM 
Directors' Breakfast 
Wismer Hall 

8:35 AM -12:00 PM 
Computers in Chemistry -Transforming Drug Discovery and Development 
Sponsor: IBM Healthcare and Life Sciences, GlaxoSmithKline Pharmaceuticals, and ACS Division of 
Computers in Chemistry {COMP} 
Auditorium (100) (Pfahler Hall) 

Organizer: Zheng Yang, GlaxoSmithKline Pharmaceuticals 
Presider: Zheng Yang, GlaxoSmithKline Pharmaceuticals 

Session Overview: This session will explore the applications of computational chemistry in many important stages 
of drug discovery and development. 

0835 209 Role of cholesterol and polyunsaturated lipids in rhodopsin function: Insights from molecular 
dynamics simulations. Alan Grossfield, IBM Watson Research Center 

0855 210 A Direct Role for Water in the Activation of Rhodopsin. Michael C. Pitman, IBM Watson Research 
Center 
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0915 211 Calculation of ligand-protein binding energies: A theoretical and computation perspective. Kim 
Sharp, University of Pennsylvania 

0935 212 Modeling Strategies Used to Support the Discovery of Caspase-3 Inhibitors. Gregory Tawa, 
Wyeth Research 

0955 Intermission. 

1010 213 Use of Shape Comparison and High-Throughput Docking in the Design of an Array of Selective 
Androgen Receptor Modulators (SARM). Eugene L. Stewart, Ryan P. Trump, Philip S. Turnbull 
and Peter J. Brown, GlaxoSmithKline Pharmaceuticals 

1040 214 ROCS/EON workflow for shape- and electrostatic-based bioisosteric replacement. Zheng Yang, 
GlaxoSmithKline Pharmaceuticals 

1110 215 An Overview of Small Molecule Crystal Structure Prediction. Eric Manas, GlaxoSmithKline 
Pharmaceuticals 

1140 216 Application of modeling in polymorphy of nicotine substrate- A case study in the use of math 
modeling to support preformulation. Hongmei Michelle Zhang, GlaxoSmithKline 

8:35 AM -12:10 PM 
Organic Chemistry Symposium: Microwave Synthesis 
Sponsor: Biotage Co 
210 (Pfahler Hall) 

Organizers: Ping Cao, Glaxosmithkline Pharmaceuticals, Melissa Cichowicz, University of Pennsylvania 
Presider: Melissa Cichowicz, University of Pennsylvania 

0835 217 Accelerating Drug Discovery: Enabling Tools and Techniques. Farah Mavandadi, Biotage 

0915 218 New breakthroughs in microwave chemistry. Grace S. Vanier, CEM Corporation 

0955 219 MAOS Technology Development within GSK Pharmaceutical R&D. Richard Wagner, 
GlaxoSmithKline 

1015 Break. 

1030 220 Microwave-initiated living free radical polymerization: Optimization of the preparative scale 
synthesis of Rasta resins. Joseph M. Pawluczyk, Merck & Co 

1050 221 Keeping Current with Microwave Chemistry. Schuyler A. Antane, Wyeth Research 

1110 222 Application of Microwave-Assisted Chemistry to an Improved Total Synthesis of Furoventalene, A 
Sesquiterpene Natural Product. Melissa Betz-Cichowicz and Tanner Van Dell, West Chester 
University of Pennsylvania 

1130 223 Expanding the scope of microwave-promoted organic synthesis. Nicholas Leadbeater, University 
of Connecticut 
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8:40 AM -11:50 AM 
Functional Organic Materials 
207 (Pfahler Hall) 

Organizer: Caroline L. Schauer, Drexel University 
Presider: Caroline L. Schauer, Drexel University 

Session Overview: The objective of this session is to provide opportunities to present and discuss recent advances, 
challenges and prospects in the design and development of organic functional materials. This session will span the 
fields of organic, surface science, analytical chemistry and materials science. Topics of interest include, but are not 
limited to: organic materials, electroactive polymers, thin polymer films, optoelectronics, and functional surfaces 

0840 224 Optical and Electrochemical Approaches for the Local Deposition of Conducting Polymers Bearing 
Oligonucleotides. Sabine Szunerits, Laboratoire d'Electrochimie et de Physicochimie des 
Materiaux et des Interfaces (LEPMI) 

0910 225 Amphiphilic Macromolecules for Drug Delivery and Targeted Cellular Interactions. Jinzhong 
Wang, Kathryn E. Uhrich, Rutgers University 

0930 226 Computational desi~n of single-chain four-helix bundle proteins that bind non-biological cofactors. 
Andreas Lehmann, Gretchen M. Bender\ H. Christopher Fry\ Don Engel2 , Michael J. Therien\ 
William F. DeGrado 1 and Jeffery G. Saven 1, (1 )University of Pennsylvania, (2)American Physical 
SOCiety Congressional Science Fellow 

0950 227 Characterization of Self-assembled Monolayers of Oligo(ethylene Oxide) Disulfides: Implications 

1010 

for Sustained Protein Resistance Properties. David Vanderah, Mark Rocco, Marlon Walker and 
Kenneth Rubinson, National Institute of Standards and Technology 

Break. 

1030 228 Structure and function of synthetic collagen biomaterials. Mabel A. Cejas 1, William A. Kinney 1, 

Cailin Chen \ Gregory C. Leo \ Brett A. Tounge \ Danielle Lawrence \ Michael D'Andrea \ Jeremy 
G. Vinte~, Pratik P. Joshi3 and Bruce E. Maryanoff\ (1)Johnson and Johnson P.R.D, (2)Cresset 
Biomolecular Discovery, (3)University of Miami 

1050 229 Changes in physical and optical properties of biopolymer thin films in response to aqueous metal 
ion solutions. Matthew Cathell and Caroline Schauer, Drexel University 

1110 230 The Synthesis and Characterization of Water Soluble Polydiacetylenes (PDAs). Zhong Li, Frank 
W. Fowler and Joseph W. Lauher, State University of New York at Stony Brook 

1130 231 The importance of optics in the cosmetics industry. Steven R. Carlo, Avon Products Inc 

8:50 AM -11:50 AM 
Analytical Chemistry General Session I 
012 (Pfahler Hall) 

Presider: Timothy G. Strein, Bucknell University 

0850 232 Supercritical fluid chromatography as green technology development for drug discovery. Ziqiang 
Wang, Merck 

0910 233 Chiral supercritical fluid chromatography (SFC) for analysis of Active Pharmaceutical Ingredients. 
Mirlinda Biba, Xiaoyi Gong, Adam Beard, Roy Helmy and Christopher J. Welch, Merck & Co., Inc. 

0930 234 The Use of Mechanisms to Improve Solid Phase Extraction Techniques Used in Sample 
Preparation. Michael J. Telepchak, UCT 
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0950 235 Characterization of Drug-eluting Stents by Confocal Raman Microscopy. Karin M. Balss, Vladimir 
Veselov, Eugena Akerman, George Papandreou and Cynthia A. Maryanoff, Cordis Corporation 

1010 Break. 

1030 236 Synthesis, characterization and analytical applications of polymeric nanotubes. Sam F.Y. Li, 
National University of Singapore 

1050 237 Achieving Sub-2 IJm Performance at Moderate Pressures using Fused-Core™ Particle 
Technology. Richard A. Henry\ David S. Be1l2, William Campbell2, Russel Gane, Paul Ross2, 
Wayne Wai and Hillel Brandes2, (1 )The Pennsylvania State University, (2)Supelco 

1110 238 Fundamental investigations in the determination of creatinine by capillary electrophoresis utilizing 
the in-column Jaffe reaction and t-ITP stacking. John W. Stahl, Sarah A. Schubert2 and Timothy 
G. Strein2, (1 )Geneva College, (2)Bucknell University 

9:00 AM -12:00 PM 
Alternative Energy Sources for Stationary Power Generation and Transportation Applications 
209 (Pfahler Hall) 

Organizer: Edward S. Miller Jr., DuPont 
Presider: Edward S. Miller Jr., DuPont 

Session Overview: Securing alternative energy sources to oil in an effort to sustain US growth and competitiveness 
and preserve national security has become the mantra since the Presidential State of the Union Address in 
January of 2006. In keeping with this theme, the Alternative Energy Symposium is concerned with topics related to 
energy generation for both stationary and transportation end uses. In particular this session is concerned with 
alternative energy sources beyond biomass to ethanol. Technical contributions are planned to come from various 
fields related to solar energy, H2 fuel cells, microbial fuel cells, biomass to H2, and wind power. The Alternative 
Energy session is intentionally broad and, given the range of subject matter and timeliness of the topics, should 
prove to be very dynamic session and attract a diverse audience. 

0900 239 Offshore wind energy - now and tomorrow. Chris Elkinton and Jon McGowan, University of 
Massachusetts Amherst 

0920 240 Capillary densification of hydrogen in nanoporous, amorphous carbons. Steve Lustig, Mark 
Shiflett, David Corbin, Pratibha Gai and Konstantinos Kourtakis, DuPont 

0940 241 Breaking biological barriers to producing biofuels: Cellulosic ethanol and hydrogen. Y.-H. Percival 
Zhang, Virginia Polytechnic Institute & State University 

1000 242 Electricity generation or hydrogen production using microbial fuel cell technologies. Yi Zuo and 
Bruce Logan, The Pennsylvania State University 

1020 Break. 

1040 243 Chemical Durability Studies of Membranes for Fuel Cell Applications. Chun Zhou, Thomas A. 
Zawodzinski and David A. Schiraldi, Case Western Reserve University 

1100 244 Novel carbon structures as platinum catalyst support in PEM fuel cells. Abhishek Guha, David A. 
Schiraldi and Thomas A. Zawodzinski, Case Western Reserve University 

1120 245 Bioinspired water oxidation catalysts for renewable energy production. Greg A. N. Felton 1, Robin 
Brimblecombe2, Gerhard Swiegers3, Leone Spiccia2 and G. Charles Dismukes 1, (1 )Princeton 
University, (2)Monash University, (3)CSIRO 

1140 246 Photovoltaics: Technology opportunities and marketplace paradigms. T.P. Griffin, DuPont 
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9:00 AM -11:40 AM 
Biological Chemistry Symposium: Serpin Structure and Mechanism 
Sponsor: Wyeth Pharmaceuticals, ACS Division of Biological Chemistry (BIOl) 
208 (Pfahler Hall) 

Organizer: Mehul Patel, Wyeth 
Presider: Mehul Patel, Wyeth 

Session Overview: Serpin's have been widely studied for over 30 years and significant progress has been made 
over the past decade on understanding the structure and mechanism of this enzyme class. The insight gained in 
recent years on serpin biochemistry in conjunction with advancements made on the identification and 
characterization of small molecule modulators of serpin function will be the focus of this session. 

0900 247 Serine Protease Inhibitors as Molecular Sensors. Daniel A. lawrence, Professor of 
Cardiovascular Medicine 

0940 248 Neutralization of PAI-1 by a Small Molecule Antagonist: Elucidating its Mechanism and Assessing 
its Antithrombotic Potential. Stephen J. Gardell, James K. Hennan, Thomas A. Antrilli, Hassan 
Elokdah, Julie A. Krueger, Scott Mayer, Gwen A. Morgan, Steven J. Orcutt, Robert E. Swillo, 
George P. Vlasuk and David L. Crandall, Wyeth Research 

1020 Break. 

1040 249 The inhibition of caspases by the serpin, CrmA, follows the standard serpin mechanism but with 
novel conse~uences for the regulation of caspase activity. Steven Olson 1, Richard Swanson 1, 

Jozsef Dobo , Guy Salvesen2 and Peter G. W. Gettins 1, (1 )University of Illinois at Chicago, 
(2)Burnham Institute 

1120 250 Baculovirus p35 is a precursor of a Kunitz-type cyclotide inhibitor. Ling Xiong\ Bryan Severyn2 and 
Charles P. Scott\ (1)Thomas Jefferson University, (2)Merck & Co., Inc. 

9:00 AM - 12:00 PM 
leadership Development Workshop: Involving Volunteers 
Sponsor: ACS Board Oversight Group, ACS Office of Regional Meetings 
112 (Pfahler Hall) 

Workshop Leaders: Larry Krannich, University of Alabama, Maureen Chan, ACS Board Oversight Group 

Session Overview: This leadership development workshop targets the emerging leader who desires to augment 
skills in getting results. Learn skills to keep others involved and your projects moving forward. 

9:00 AM -11:30 AM 
Mentoring and Networking Workshop: Women Chemists Committee 
107 (Pfahler Hall) 

Organizers: Kathleen Thrush-Shaginaw, n/aP, Eleanor M. Brown, ERRC, ARS, USDA 

0900 251 Networking: How Chemists Make New Bonds. Anne DeMasi, Rohm and Haas 

0930 252 Advancing Your Career through Mentoring. Marian Knechel, Ursinus College 

1000 253 Panelists Experiences and Open Discussion. laura Mitchell, GSK, Anne DeMasi, Rohm and 
Haas, Marian Knechel, Ursinus College and Maria Maccecchini, Robin Hood Ventures and Mid
Atlantic Angel Group 
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9:00 AM -10:00 AM 
Student Affiliate Chapters - Meet and Greet 
Sponsor: ACS TAsk Force on Undergraduate Programming 
109 (Pfahler Hall) 

Organizer: Allison Pymer, Temple University 

Session Overview: Student Affiliate chapters from various universities attending the conference will present 
aspects of their creative, informative, and innovative programs with other chapters in a meet and greet poster 
session. Come and gain insight regarding new chapter activities for your student affiliate chapter! 

254 "Careers in chemistry". Grace M. Charles, Stern College for Women, Yeshiva Universty 

255 Temple University Chemical Society. Allison K. Pymer, Gulseher Sarah Sirin, Sony Chau, Clinton Ballard, 
Brian Dempsey, Matt Venti, Linda Bien, Danielle Rogers and Nooshin Asadpour, Temple University 

9:00 AM -12:00 PM 
Ultrafast Chemical Processes I 
106 (Pfahler Hall) 

Organizer: Robert J. Stanley, Temple University 
Presider: Robert J. Stanley, Temple University 

Session Overview: Chemical reactions of seeming simplicity often take place on a time scale that has made 
elucidating the reaction mechanism all but impossible. This symposium presents new results, both conceptual and 
technical, that span a wide variety of ultrafast processes in chemically important systems. Both theory and 
experiment are presented. 

0900 256 Photophysics of DNA/RNA Bases and their Analogs. Spiridoula Matsika, Temple University 

0930 257 Some developments for multiphoton microscopy of cells and tissues. Jay R. Knutson, C. Combs, 
A. V. Smirnov, J. Xu, T. Rosales and L. Davenport, National Institutes of Health 

1000 258 Amide vibrations are delocalized across the hydrophobic interface of a transmembrane helix dimer. 
Chong Fang, Alessandro Senes, Lidia Cristian, William F. DeGrado and Robin M. Hochstrasser, 
University of Pennsylvania 

1020 Break. 

1040 259 Dynamics and Interactions in Ionic Liquids. Edward W. Castner Jr., Rutgers, The State University 
of New Jersey 

1110 260 Solvation dynamics in room-temperature ionic liquids: from femtosecond to nanosecond. Sergei 
Arzhantsev\ Hui Jin \ Gary A. Bake~ and Mark Maroncelli\ (1 )The Pennsylvania State University, 
(2)Oak Ridge National Laboratory 

1130 261 Two Dimensional Infrared Spectroscopy and Relaxation of Aqueous Cyanide and Neat Water. 
Chun-Hung Kuo and Robin M. Hochstrasser, University of Pennsylvania 
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10:00 AM - 11 :30 AM 
Undergraduate Session Keynote Speaker - Dr. Lori Krim Gavrin 
Sponsor: ACS Task Force on Undergraduate Programming 
109 (Pfahler Hall) 

Organizer: Allison Pymer, Temple University 

Session Overview: Dr. Gavrin will discuss the process of drug discovery as it relates to recent research regarding 
norepinephrine inhibitors. 

1000 262 The Process of Drug Discovery. Lori Krim Gavrin, Wyeth 

12:00 PM -1 :30 PM 
Women Chemists Committee Luncheon 
Parents' Lounge (Wismer Hall) 

1200 Luncheon. 

1300 263 Baby Doctor to Pharmaceutical Executive: Obstacles and Opportunities. Maureen Caulfield, 
Wyeth 

12:30 PM -1 :45 PM 
Poster Session III 
3rd Floor Hall (Pfahler Hall) 

Session Overview: Posters may be set up any time during the morning session. Presenters should be by their 
posters from 12:30-1 :45 pm 

264 Extraction of Beta Adrenergic Blocking Agents by Molecularly Imprinted Solid Phase Extraction. Craig 
Aurand, Supelco/Sigma-Aldrich, Carmen T. Santasania, Supelco and Daniel Shollenberger, Sigma Aldrich 

265 Synthesis and characterization of ruthenium (II) complexes with the facial ligand tris(1-pyrazolyl)methane. 
Jessie Friga and Matthew T. Mongelli, Kean University 

266 The mass spectra and fragmentation patterns for two series of 1 ,3-thiazolidin-4-ones. John Tierney, 
Pennsylvania State University and Anthony F. Lagalante, Villanova University 

267 Ab Initio Study of HNCN-. Rudolph C. Mayrhofer, Kutztown University 

268 A Computational Study of the Coordination of Ca2+ with water and hydroxide. Adam G. Cassano and Maria 
Carroll, Drew University 

269 Synthesis and Evaluation of Derivatives of 1,1 ,2,2-Tetrafluorothanesulfonic acid. Lois Bryman and Vsevolod 
V. Rostovtsev, DuPont CR&D 

270 Design and Synthesis of Quinoline Amides as LXR Modulators. Robert R. Singhaus Jr.1, Ronald Bernotas 1, 

John Ullrich \ Horace Fletcher 111\ Ponnal Nambi\ Anna Wilhelmsson2 , Annika Goos Nilsson2 , Crina Ursu2 , 

Erik ArneloF and Jay Wrobel1, (1 )Wyeth Research, (2)Karo Bio AB 
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271 BENZYLAMINE Based Quinolines as Liver X Receptor Modulators that have LXRb Receptor Binding 
Selectivity. James W. Jetter1, Baihua Hu 1, Michael Collini1, David Kaufman 1, Robert Singhaus 1, Ronald 
Bernotas , Robert Morris\ John Ullrich\ Rayomand Unwalla\ Elaine Quinet\ Dawn Savio\ Anita Halpern\ 
Irene Feingold1, Ponnal Nambi1, Jay Wrobel1, Annika Goos-nilsson2 and Anna Wilhelmsson2 , (1 )Wyeth 
Pharmaceutical, (2)Karo-Bio 

272 Synthesis of a Potential Molecular Indicator: N-Azuleneiminodiacetic Acid. Peter F. Slivka and Carl Salter, 
Moravian College 

273 Investigation of the Transition State for the Acid Catalyzed Dehydration of 2-Methylcyclohexanol Using 
Spartan '06. Anthony J. Kiessling and Amber McCloskey, Mansfield University 

274 Continuous Centrifugal Method of Preparing Useful Resins for Photoresist Materials. Stanley F. Wanat and 
R. Dalil Rahman, AZ Electronic Materials USA Corp. 

275 Mechanical Property Optimization of Electrospun Chitosan-PEO Nanofibers. Jennifer L. Vondran, Wei Sun 
and Caroline L. Schauer, Drexel University 

276 Synthesis of dibenzofurans via palladium-catalyzed cyclization of biphenyl ethers. Jason M. Diffendal, 
Cuijian Yang and Richard E. Mewshaw, Wyeth Research 

277 Syntheses of Novel Indoline and Indole Sulfonamides and Sulfones. Brian Raszka, University of the 
Sciences in Philadelphia 

278 Synthesis and Activity of 3-(3-Hydroxybenzoyl)indazoles as Potent Pathway-Selective, Estrogen-Receptor 
(ER) Ligands Capable of Inhibiting NF-KB Mediated Inflammatory Gene Expression. Edward Matelan , 
Robert Steffan 1, Susan Chippari1, Eugene Trybulski1, Richard C. Winneker , Douglas C. Harnish 1, 

Christopher C. Chadwick2 and Mark A. Ashwell3, (1 )Wyeth, (2)Life Diagnostics Inc., (3)ArQule 

279 Synthesis of Hydrolysis Resistant AZTpSpCX2ppSA as Potential Inhibitors of the AZT Excision Reaction by 
HIV-RT. Qianwei Han, Barbara L. Gaffney and Roger A. Jones*, Rutgers, the State University of New 
Jersey 

280 Sunlight-mediated photodimerization of N-benzyl-2-pyridone. Vanaeyah M. Tran, Peiling Chen and Scott 
McN. Sieburth, Temple University 

281 A new approach to the synthesis of c-di-GMP. Jianwei Zhao, Barbara L. Gaffney and Roger A. Jones, 
Rutgers, the State University of New Jersey 

282 Blend membranes with sulfonated poly(vinyl alcohol) for the direct methanol fuel cell. Nicholas Deluca and 
Yossef Elabd, Drexel University 

283 Physical and Optical Measurements of Biomimetic Thin Films. Holly A. Mcllwee, Matthew D. Cathell and 
Caroline L. Schauer, Drexel University 

284 New Tools for High Throughput Synthesis in a Microwave Batch Reactor. J.P. Northrop and Alexander 
Stadler, Anton-Paar USA 

285 Identification of an Unknown Compound in Solid Oral Dosage Form due to Packaging Contamination via UV 
Absorption and Mass Spectral Analysis. Geoff Albert-Bolinski, Xueguang Fang, Maria Tsiouris, Angela M. 
Harmon and Holly J. Perpall, Merck & Co., Inc. 

286 Investigation of the Microwave-Assisted Friedel-Crafts Reaction, and it's Application Toward an Improved 
Total Synthesis of Furoventalene. Melissa Betz Cichowicz, Tristan Colestock and Tanner Van Dell, West 
Chester University of Pennsylvania 

287 Systematic investigation of the magnitude of extra column dispersion in high performance liquid 
chromatography. Andria L. Styborski, Scott H. Snyder and Karyn M. Usher, West Chester University of 
Pennsylvania 

288 Total Synthesis of [LYS]3 Tamandarin B. Kenneth lassen and Madeleine M. Joullie, Universitiy of 
Pennsylvania 
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289 Factorial design and linear regression used to determine the importance of various factors to the yield of 7,7-
dichlorobicyclo[4.1.0]heptane. Kimberly A. Shupe, Katrina M. Czenkush and Jonathan A. Bohmann, Texas 
Lutheran University 

290 Investigations of an ethynyl aziridine ring opening reaction and application to the synthesis of 9R-1 OS-epi
ustiloxin analogues. John A. Gilleran, Cory D. Evans, Erin M. Forbeck and Madeleine M. Joullie, University 
of Pennsylvania 

291 Progress towards the Total Syntheses of Trichodermamides A and B. Xiaobo Wan, Gabriel Doridot and 
Madeleine M. Joullie, University of Pennsylvania 

292 Synthesis and applications of cyclopropylamines and cyclopropanols from a Ti-Mediated cyclopropanation 
reaction. Catherine A. Faler and Madeleine M. Joullie, University of Pennsylvania 

293 Characterization of the as~mmetric bimetallic ruthenium (II) complexes [(bpYhRu(dpp)RuCI(tpy)]3+ and 
[(bpY)2Ru(bpm)RuCI(tpy)] +. Elizabeth Friga and Matthew T. Mongelli, Kean University 

294 Environmental Lead analysis: Comparison of ICP-OES vs. AAS. Thomas Buszta, Christopher 
Andrychowski, Amy Hackman, Ona Adair, Barbara Kendro and Jeffery Shoemaker, PA Dept. of Health 
Bureau of Labs 

295 Dynamic Heterogeneity in Room Temperature Ionic Liquid. Hui Jin, Sergei Arzhantsev and Mark Maroncelli, 
The Pennsylvania State University 

296 Getting the stain in: An investigation into the cresyl violet staining of nucleic acid molecules in PAGE. 
Rebecca Rene and Amber F. Charlebois, Fairleigh Dickinson University 

297 Visible spectrophotometric study of the interaction of cresyl violet with nucleic acid molecules in solution. 
Priyal Patel, Anita J. Brandolini and Amber F. Charlebois, Fairleigh Dickinson University 

298 Synthesis of osmium porphyrin complexes for use as light harvesting compounds. Elissa Ramcharitar, Elise 
G. Megehee and Alison G. Hyslop, St. John's University 

299 Electronic characterization of bis-(diimine)carbonyltriarylphosphine osmium(lI) complexes. Vennesa O. 
Williams and Elise G. Megehee, St. John's University 

300 Synthesis of porphyrin-imidazolium-ferrocene complexes as precursors to porphyrin arrays. Jennifer 
Chabra, Rukya Ali, Virginia Seng, Xiulan Wang and Alison Hyslop, St. John's University 

301 Synthesis and characterization of bis-(diimine)carbonyltriarylphosphineosmium(lI) complexes. Sarswati 
Ramoutar and Elise G. Megehee, S1. John's University 

302 Synthesis and characterization of imidazolium porphyrins. Weici Fang, Xiulan Wang, Rukya Ali, Virginia 
Seng and Alison G. Hyslop, St. John's University 

303 Temperature dependence analysis of metal ion catalyzed phosphodiester hydrolysis. Adam G. Cassano, 
Eric L. Laager, Corey L. Cusack and Evan Rochlis, Drew University 

304 Examining the role of conformational changes in HIV protease drug resistance. Melinda M. Layten, Fangyu 
Ding and Carlos Simmerling, Stony Brook University 

305 Functional reconstitution of an isoprenylcysteine carboxyl methyltransferase in synthetic bolalipid vesicles for 
the development of a supported membrane protein biosensor. Wilma Febo-Ayala, Shakira L. Morera-Felix, 
Christine A. Hrycyna and David H. Thompson, Purdue University 

306 Laser tools for biomedical research: the RLBL resource center. Thomas Troxler, Erwen Mei and Robin M. 
Hochstrasser, University of Pennsylvania 

307 Microwave assisted synthesis in the classroom: clean, fast organic chemistry. Cynthia B. McGowan 1, 

Nicholas Leadbeate~, Grace S. Vanier3, E. Keller Barnharde and Kristen Ha1l3, (1)Merrimack College, 
(2)University of Connecticut, (3)CEM Corporation 
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1 :45 PM - 4:55 PM 
CADD: Challenges in Target Family Receptor Modeling 
Sponsor: Schrodinger, ACS Division of Computers in Chemistry (COMP) 
207 (Pfahler Hall) 

Organizer: Dora Schnur, Bristol-Myers Squibb and Co. 
Presider: Dora Schnur, Bristol-Myers Squibb and Co. 

Session Overview: This session will explore the difficulties and successes in modeling receptor families such as 
GPCRs and Nuclear Hormone Receptors for drug design. Talks will range from homology modeling and ligand
based design to structure-based studies. Speakers will be encouraged to focus on achieving selectivity within a 
target family. 

1345 Welcoming Remarks. 

1350 308 Predicting the activity of P2Y1 antagonists: docking, QSAR, or consensus models? Stefano 
Costanzi1, Irina G. Irina G. Tikhonova 1, Kenneth Jacobson 1 and T. Kendall Harden2 , (1 )NIH, 
NIDDK, (2)University of North Carolina 

1430 309 Refining active sites of GPCR models through balloon expansion. Roy Kimura, Bristol-Myers 
Squibb 

1450 310 Modeling G Protein-Coupled Receptors for structure-based drug discovery using low-frequency 

1510 

normal modes for refinement of homology models. Brajesh K. Rai, Gregory J. Tawa, Alan H. Katz 
and Christine Humblet, Wyeth Research 

Break. 

1530 311 Network Analysis of Helical Membrane Protein Structures and Its Application in GPCR Modeling. 
Zhijun Li and Vagmita Pabuwal, University of the Sciences in Philadelphia 

1550 312 Balancing structure and serendipity: designing large kinase targeted libraries. David J. Diller, 
Pharmacopeia Drug Discovery Inc. 

1610 313 Target Identification and Target-Specific Drug Discovery Using Protein Family-Specific 
Fingerprints. Deepak Bandyopadhyay, Johnson & Johnson Pharmaceutical Research & 
Development, L.L.C. 

1630 314 A staged multi-objective optimization approach to finding selective pharmacophores. Robert D. 
Clark, Tripos, Inc. 
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1 :50 PM - 4:50 PM 
ACS Presidential Green Chemistry Symposium 
Sponsor: Merck Green Chemistry Roundtable, Rohm & Haas Co 
209 (Pfahler Hall) 

Organizers: David Hughes, Merck & Co., Steve Maroldo, Rohm and Haas 
Presiders: Steve Maroldo, Rohm and Haas, David Hughes, Merck & Co. 

Session Overview: The Green Chemistry Symposium will emphasize taking green chemistry out of the laboratory 
and into successful practice by industry in profitable, commercial application. The four forty minute presentations 
will exemplify that green chemistry is a successful route to profitable commercial technical innovation and that it is 
no longer just a concept demonstrated in the laboratory. In order to take green chemistry out of the laboratory and 
into innovative commercial use, chemists and chemical engineers will have to work together in a synergistic 
collaboration. 

1350 315 Sustainable Chemistries: Environmentally Friendly and Economically Viable. Catherine T. Hunt, 
Rohm and Haas 

1430 316 CO2: A Green and Renewable Feedstock and Process Aid. Philip Jessop, Queen's University 

1510 Break. 

1530 317 Green Engineering and Green Chemistry: Working Together for a Sustainable Future. David R. 
Shonnard, Michigan Technological University 

1610 318 Development of a Green Manufacturing Process for JANUVIA though Innovation and 
Collaboration. Shane Krska, Merck Research Laboratories 

1 :50 PM - 4:50 PM 
ADMEITox: Drug-Drug Interactions: How to Screen for, Anticipate and Minimize Them 
Sponsor: Biotage Co., Merck Research Labs 
Auditorium (100) (Pfahler Hall) 

Organizer: A.David Rodrigues, Bristol-Myers Squibb Co. 
Presider: A.David Rodrigues, Bristol-Myers Squibb Co. 

Session Overview: This session will introduce the topic of metabolic drug-drug interactions. The enzyme kinetics 
and pharmacokinetics of drug interactions will be presented, as this will serve as a foundation for the subsequent 
talks. Two presentations will describe drug interactions caused by perpetrator drugs or new chemical entities 
(induction and inhibition of drug-metabolizing enzymes). The fourth presentation will describe drugs and new 
chemical entities as victims of drug interactions. Each presentation will describe the clinical consequences of drug 
interactions, nonclinical (in vitro) studies and screens, and in vitro-in vivo correlations. 

1350 319 The kinetics and pharmacokinetics of drug interactions: induction, inhibition (victims and 
perpetrators). Scott Obach, Pfizer Global R&D 

1430 320 Prediction of Human Drug-drug Interactions from In vitro Mechanism-based CYP3A4 Inhibition. 
Magang Shou, Amgen 

1510 Break. 

1530 321 Induction of drug-metabolizing enzymes: In vitro studies, IVIVC and the emerging role of 
xenosensors in endobiotic homeostasis. Andrew Parkinson, XenoTech LLC 

1610 322 Reaction Phenotyping: In Vitro Studies and In Vitro- In Vivo Correlations. Hongjian Zhang, Bristol-
Myers Squibb Pharmaceutical Research Instititue 
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1 :50 PM - 3:50 PM 
Analytical Chemistry General Session II 
208 (Pfahler Hall) 

Organizer: Shirley Fischer-Drowos, Widener University 
Presider: Shirley Fischer-Drowos, Widener University 

1350 323 Use of Direct Analysis in Real Time Mass Spectrometry (DARTTM-MS) in Preservation Research 
and Testing at the Library of Congress. Jeanette Adams, Library of Congress 

1410 324 Analytical Methods for Chemical Agents in various matrices for RCRA Closure and the road to 
EPA promulgation. Debbie Lander, Shaw Environmental, Nicholas Kurlick, Chemical Material 
Agency and Joseph Brewer, Southwest Research Institute 

1430 325 Dosage of silica in polymers by X-ray fluorescence. Pierre S. Ricou, Stephen Kodjie and Xianfeng 
Shen, Arkema Inc. 

1450 Break. 

1510 326 Electrooxidation of Congo Red at Graphite Carbon Electrode in Aqueous Solution. Maurice 
Iwunze, Morgan State University 

1530 327 Seeing is believing: application of imaging mass spectrometry in drug discovery. Jiwen Chen, 
Bristol-Myers Squibb 

1 :50 PM - 3:50 PM 
Chromatography Forum of the Delaware Valley - Student Award Symposium 
Sponsor: The Chromatography Forum of the Delaware Valley (CFDV) 
012 (Pfahler Hall) 

Organizer: Marshall L. Fishman, East. Reg. Res. Ctr., ARS, USDA 
Presider: Marshall L. Fishman, East. Reg. Res. Ctr., ARS, USDA 

Session Overview: Presentation of a paper at this symposium enables students to achieve recognition for their 
accomplishments, as well as developing important career skills and professional contacts. 

1350 328 Effect of Microemulsion Composition on Chiral Separations Using Microemulsion Electrokinetic 
Chromatography. Adeline B. Kojtari and Joe P. Foley, Drexel University 

1410 329 Development of an In-Line Capillary Electrophoresis Assay for Total Antioxidant Capacity. Adam 
D. Catherman, Emily B Merola and Timothy G Strein, Bucknell University 

1430 330 Understanding bile salt micelle formation and bile salt micelles' chiral recognition processes using 

1450 

MEKC and NMR. Kyle W. Eckenroad, Timothy G. Strein, Christine M. Hebling, Laura E. 
Thompson, Gregory A. Manley and David Rovnyak, Bucknell University 

Break. 

1510 331 High performance column liquid chromatographic analysis of selected carboxylic acids in 
Biomphalaria glabrata patently infected with Schistosoma mansoni. Daniel R. Massa, Michael J. 
Chejlava, Bernard Fried and Joseph Sherma, Lafayette College 

1530 332 Application of Reverse Phase HPLC in Preparation and Configuration Identification of Hydrolysis 
Resistant AZTpSpCX2ppSA. Qianwei Han, Barbara L. Gaffney and Roger A. Jones*, Rutgers, the 
State University of New Jersey 
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1 :50 PM - 4:50 PM 
Organic Chemistry General Session I 
Sponsor: Biotage Co 
210 (Pfahler Hall) 

Presider: Robert O. Hutchins, Drexel University 

1350 333 Rhodium-Catalyzed Intramolecular C-H Insertion of a-Aryl-a-diazo Ketones. Douglass F. Taber 
and Weiwei Tian, University of Delaware 

1410 334 Synthesis and evaluation of PABA/NO analogs as anticancer leads. Thomas C. Wilde\ Joseph E. 
Saavedra2, Michael L. Citro2, Danyelle M. Townsend3, Kenneth D. Tew3, Xinhua Ji1 and Larry K. 
Keefer1, (1 )National Cancer Institute at Frederick, (2)SAIC-Frederick, Inc., (3)Medical University of 
South Carolina 

1430 335 Self-Organizing Algorithms for Conformational Sampling. Fangqiang Zhu and Dimitris K. 
Agrafiotis, Johnson & Johnson Pharmaceutical Research & Development L.L.C. 

1450 336 Towards the Total Synthesis of Pregna-4, 16-diene-3, 11 ,20-trione. Douglass F. Taber and Peter W. 
DeMatteo, University of Delaware 

1510 Break. 

1530 337 Synthesis and Biological Evaluation of Counteractive Pharmaceuticals for Sulfur Mustard 
Exposure. Pramod K. Mohanta\ Jatin Gupta\ Karine Fabio\ Robert G. Wethman\ David 
Meloni1, Ned D. Heindel1 and Jeffrey Laskin2, (1 )Lehigh University, (2)EOHSI-UMDNJ 

1550 338 Asymmetric Synthesis of Tetrahydroisoquinoline and Tetrahydroprotoberberine Derivatives from 
the Condensation of Laterally Lithiated Species with Sulfinimines. David M. Burns 1, Franklin A. 
Davis2 , Yemane W. Andemichael2 and Pradyumna K. Mohant!, (1)lncyte Corporation, (2)Temple 
University 

1610 339 2-Alkyl cyclohexenones from aldehydes: synthesis of the Bachmann-Miescher Estrone 
intermediate. Ritesh B. Sheth and Douglass F. Taber, University of Delaware 

1630 340 Developing the structure-activity relationships in cADPR: Conformational analysis of cADPR 
analog agonists and antagonists. Steven M. Graham, St. John's University 
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1 :50 PM - 4:50 PM 
Organic-Inorganic Materials as Functional Devices 
107 (Pfahler Hall) 

Organizers: John N. Richardson, Shippensburg University of Pennsylvania, Isabelle Lagadic, University of 
Connecticut 
Presiders: Isabelle Lagadic, University of Connecticut, John N. Richardson, Shippensburg University of 
Pennsylvania 

Session Overview: The objective of this session is to provide opportunities to present and discuss recent advances, 
challenges and prospects in the design and development of organic-inorganic hybrid materials as functional 
devices. This session will span the fields of inorganic, organic, analytical chemistry and materials science. Topics 
of interest include, but are not limited to: organic-inorganic materials for chemical and/or biological sensing and/or 
detection, hybrid materials for bio-imaging and/or drug delivery, functional nanocomposites. 

1350 Introductory Remarks. 

1400 341 Electroactive nanostructured organic-inorganic hybrid material. Yi Guo, Andreas Mylonakis, 
Mengyan Li, Zongtao Zhang, Peter I. Lelkes and Yen Wei, Drexel University 

1420 342 Electrodeposition as a Tool to Prepare Hybrid Inorganic-Organic Composite Films. Maryanne M. 
Collinson, Virginia Commonwealth University 

1440 343 A simple optical sensor for Pb2+ based on thiol-functionalized 0r;ganoclay films. Derek Wolfe 1, 

Claire E. Lazo-Miller\ John N. Richardson \ Shannon Verissimo and Isabelle Lagadic2 , 

(1 )Shippensburg University of Pennsylvania, (2)University of Connecticut 

1500 Break. 

1520 344 Gold nanoparticles capped with modified Glutathione ligands for biomolecular labeling applications. 
Raymond P. Briiias, Minghui Hu, Luping Qian, Larisa Kuznetsova, Elena Lymar and James F. 
Hainfeld, Brookhaven National Laboratory 

1540 345 Probing the structure of DNA-carbon nanotube hybrids with molecular dynamics. Robert R. 
Johnson, A.T. Charlie Johnson and Michael L. Klein, University of Pennsylvania 

1600 346 Synthesis and stabilization of metal nanoparticles induced by hybrid siloxanes and their catalytic 

1620 

applications. Bhanu P. S. Chauhan and Umar Latif, Nanomaterials Laboratory of Center for 
Engineered Polymeric Materials, Department of Chemistry, City University of New York 

Concluding Remarks. 
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1 :50 PM - 4:50 PM 
Ultrafast chemical processes II 
106 (Pfahler Hall) 

Organizer: Robert J. Stanley, Temple University 
Presider: Robert J. Stanley, Temple University 

Session Overview: Chemical reactions of seeming simplicity often take place on a time scale that has made 
elucidating the reaction mechanism all but impossible. This symposium presents new results, both conceptual and 
technical, that span a wide variety of ultrafast processes in chemically important systems. Both theory and 
experiment are presented. 

1350 347 High Resolution Interfacial Spectroscopy on an Ultrafast Timescale. Eric Borguet, A. Eftekhari 
and S. Nihonyanagi, Temple University 

1420 348 Ultrafast Electron Injection at Sensitized Semiconductor Interfaces. Gerald J. Meyer, Johns 
Hopkins University 

1450 349 2D IR investigation of N-acetyl tryptophan methyl amide in solution. Sayan Bagchi, Univ. of Penn 
and Robin Hochstrasser, Univ. of Pennsylvania 

1510 Break. 

1530 350 Charge transfer and carrier mobility in OPV materials examined with ultrafast multidimensional 
infrared spectroscopy. John Asbury, Larry W. Barbour, Maureen Hegadorn and Ryan Pensack, 
Pennsylvania State University 

1600 351 Determination of intermode coupling using dual frequency 2D IR photon echo spectroscopy. 
Keshav Kumar, Louise E. Sinks and Robin M. Hochstrasser, University of Pennsylvania 

1620 352 Novel Fermi Resonance in Two-Dimensional Infrared Spectroscopy. Matthew J. Tucker, Yung 
Sam Kim and Robin M. Hochstrasser, University of Pennsylvania 

2:10 PM - 4:50 PM 
Chemical Education I 
Sponsor: ACS Division of Chemical Education (CHED) 
109 (Pfahler Hall) 

Presider: Sister Rose Mulligan, Immaculata University 

1410 353 Pros and cons of microwave-assisted organic synthesis in the undergraduate organic chemistry 
laboratory. Cynthia B. McGowan, Merrimack College and Nicholas Lead beater, University of 
Connecticut 

1430 354 Entropy as the Foundation of a Two-Semester Physical Chemistry Course. Stephen F. Cartier, 
DeSales University 

1450 355 Mechanism project for an Organic I Chemistry course. Kathleen M. Halligan, York College of 
Pennsylvania 

1510 Break. 

1530 356 A Web Exercise to Introduce the History of Quantum Mechanics. Anita A. Brown, Salisbury 
University 

1550 357 A student-centered approach to teaching Biochemistry. Loyd D. Bastin, Alexis Nagengast and 
Robert Morris, Widener University 
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1610 358 Qualitative organic analysis: An A + 2 isotope pattern analyzer. Ray A. Gross Jr., Prince George's 
Community College 

1630 359 Solutions laboratory Surprise. J.L. Ealy Jr., Cedar Crest College 

2:30 PM - 4:30 PM 
Graduate School Workshop 
112 (Pfahler Hall) 

Organizer: Allison Pymer, Temple University 

Session Overview: Representatives from the department of chemistry at Temple University and the University of 
Pennsylvania will discuss the process of applying to graduate school. Graduate students from each 
aforementioned school will be available to share their experiences in the application process as well as to describe 
their experiences as a graduate student. In addition, Wyn Jennings, a program director at the National Science 
Foundation, will discuss NSF sponsored opportunities for graduate students such as the Graduate Research 
Fellowship Program (GRFP), The Integrative Graduate Education and Research Traineeship (IGERT), and the GK-
12 Program. 

4:50 PM - 6:00 PM 
Poster Session IV 
3rd Floor Hall (Pfahler Hall) 

Session Overview: Posters may be set up any time during the afternoon session. Presenters should be by their 
poster for discussion from 4:50-6:00 pm. 

360 A Computational Study of Structural Modifications to a Novel Class of Paramagnetic Chemical Exchange 
Saturation Transfer (PARACEST) agents. Whelton A. Miller III, Zhiwei Liu and Vojislava Pophristic, 
University of the Sciences in Philadelphia 

361 Use of Binding Kinetics and Thermodynamics for Estimation Microdialysis Enhanced Recovery with 
Cyclodextrins. Julia Leusner, Rensselaer Polytechnic Institute 

362 Synthesis of dissymmetric BINOl derivatives using solid phase organic chemistry. Andrew N. Lowell, J. 
Brian Hewgley, Rajesh Kamble and Marisa C. Kozlowski, University of Pennsylvania 

363 Solution Conformation of longifolene. Varsha Patel1, Sabrina M. Song 1, Sasan Karimi1 and Gopal 
Subramaniam2, (1 )Queensborough Community College, (2)Queens College 

364 Effect of metal ions on the solubilities and heats of solutions for organic acids in water. Henry D. Schreiber 
and Timothy J. Berry, Virginia Military Institute 

365 Ligand based design and synthesis of novel inhibitors of neuronal voltage-gated sodium channels. Thomas 
Walls and Milton Brown, Georgetown University 

366 Asymmetric synthesis of syn-(2R, 3S)-diaminopropanoates from sulfinimines (N-sulfinyl imines). Franklin A. 
Davis, Yanfeng Zhang, Jianghe Deng and Danyang Li, Temple University 

367 Force field based receptor ligand rescoring. Reina Eisner1, Cheryl Schonbrun 1, Niu Huang2 and Chaya 
Rapp 1, (1 )Stern College for Women, Yeshiva University, (2)University of California, San Francisco 

368 A novel determination of methacrylate monomer impurities in Basic Butylated Methacrylate copolymer using 
Hydrophilic Interaction Liquid Chromatography (HILlC). Adam Socia and Zhong Li, Merck 
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369 Measuring the Ionization of Salts and Weak Acids Using Freezing Point Depression Measurements. Sharon 
Yau 1, Paris Svoronos 1, Pedro Irigoyen2 , David M. Sarno 1 and Gopal Subramaniam3, (1 )Queensborough 
Community College, (2)Queensborough Community College, CUNY, (3)Queensborough Community College 
of The City University of New York 

370 Intein-mediated protein recombination: splicing and cyclization. Eileen M. Burke, Jonathan Lyles, Oleg 
Lavrukhin and Charles P. Scott, Thomas Jefferson University 

371 Enhancing sensitivity of luminescent sensor via excited-state acid-base chemistry. Elena Ferloni, Harry D. 
Gafney, Julie C. Colis and Jose' L. Zambrana, City University of New York, Queens College, 

372 A Novel Method for the Elution of Sirolimus in Drug Eluting Stents. Mel Merciadez and Lori Alquier, Cordis 
Corporation 

373 Synthesis of Chlorambucil Analogs. Asma Khetani1, Gopal Subramaniam2 , Wilma Saffran2 and Sasan 
Karimi1, (1 )Queensborough Community College, (2)Queens College 

374 Mycotoxins: Identification Procedures through the FDA. Paris Svoronos 1, Navreet Kaur1, Paula Devi and 
Victor Abbruscato2, (1 )Queensborough Community College, (2)Food and Drug Administration 

375 Determination of Molecular Formula of the Compounds using CHN analyzer. Moni Chauhan and Navreet 
Kaur, Queensborough Community College 

376 NMR, IR and the CHN analyzer for the structural analysis of organic compounds. Moni Chauhan and Ann 
Heekyung, Queensborough Community College 

377 Analysis Of Vitamin C In Fruit, Vegetables And Juices Via HPLC. Yu Ha, Syamala Ranganathan, Pedro 
Irigoyen and Bruce Montalbano, Queensborough community college 

378 Study of Actin structure and MARCKS phosphorylation in Mouse Melanoma Cells. Nadia Aboley1, Xiangyu 
Chen2 , Regina Sullivan 1 and Susan A. Rotenberg2, (1 )Queensborough Community College, (2)Queens 
College 

379 Gas sorption and separation studies in highly porous 3D metal organic frameworks. JeongYong Lee, David 
H. Olson, Thomas J. Emge and Jing Li, Rutgers, The State University of New Jersey 

380 Reactivity of Tris(trimethylsilyl) phosphite:TMSP reaction with chloroformates. Luis Vargas, Joseph 
Mammano and Renzo Samame, Queensborough Community College 

381 Determination of Refractive Index Using Laser Pointer: Quantitative Analysis of Binary Solvent Systems. 
Helen Chon and Jun H. Shin, Queensborough Community College 

382 Reactions of Hexachloroacetone with Primary Diamines: Synthesis and Chracterization of N,N'
Ethylenebistrichloroacetamide. Jin Bakalis and Jun H. Shin, Queensborough Community College 

383 Determination of the Isoelectric Points of Neutral and Basic Amino Acids by 13C NMR Spectroscopic Method. 
Yoo Mi Kim and Jun H. Shin, Queensborough Community College 

384 Determination of pKa of Mono-, Di-, and Tricarboxylic Acids Using 13C NMR Spectroscopic Method. Emily 
Hughes and Jun H. Shin, Queensborough Community College 

385 Kinetics study of solute transfer across liquid-liquid Interfaces. William H. Steel and Daniel Dewey, York 
College of Pennsylvania 

386 Polyaniline nanomaterials and their composites with gold nanoparticles. Steve DaSilva 1, Bisharat Khan 1, 

William L'Amoreau~ and David M. Sarno 1, (1 )Queensborough Community College, (2)College of Staten 
Island 

387 pH dependence of the morphological evolution of polyaniline nanofibers. Kofi Ampofo and David M. Sarno, 
Queensborough Community College 

388 Tautomerization of 2,4-pentanedione in the gas phase and solution. Bryant Pascal and Daqing Gao, 
Queensborough Community College of The City University of New York 
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389 The conformational equilibria of formic acid in the gas phase and solution. Eza Chikashrili and Daqing Gao, 
Queensborough Community College 

390 The binding energies of amino acids and water. Alex Desdunes, Patricia Schneider and Daqing Gao, 
Queensborough Community College 

391 The pKa of carbon acid of glycine in water. Jessica Lenis, Patricia Schneider and Daqing Gao, 
Queensborough Community College 

392 Designing experiments to study the interaction between an anesthetic gas and bovine serum albumin using 
a quartz crystal microbalance (QCM). Desiree Eltringham and Ong Vue, Immaculata University 

393 Initial Studies of the Mass Uptake of Chloroform by a Horse Heart Myoglobin Film Measured by a Quartz 
Crystal Microbalance (QCM). Tracey Uphoff and Alexandra Turner, Immaculata University 

394 Developing A Method To Recognize and Analyze Eicosanoids in Hypertensive Specimen. Sony Chau, 
Temple University 

395 N-Hydroxyhomophthalimides and analogs as two-metal-ion dependent nuclease inhibitors. Lisa Van, Les 
Burnett, Peiling Chen, Avantika Dhabaria, Paul Finn, Harsh Patel, Prachi Shah, Noah Sharkan, Scott McN. 
Sieburth, Allen W. Nicohlson and Richard B. Waring, Temple University 

396 Comparing the thermal and microwave assisted syntheses of DABCO ionic liquids. Sharon Lall
Ramnarine 1, Kijana Kerr1, Gopal Subramaniam2 and James F. Wishart3, (1 )Queensborough Community 
College, CUNY, (2)Queens College, (3)Brookhaven National Laboratory 

397 Physical and radiolytic properties of boron containing ionic liquids. Alejandra Castano, Queens College, 
CUNY, Sharon Lall-Ramnarine, Queensborough Community College, CUNY and James F. Wishart, 
Brookhaven National Laboratory 

398 Investigating the physical prolJerties of 4-dimethylaminopyridine containing ionic liquids. Jasmine Hatcher\ 
Marie Thomas2 , Robert Engel2, Sharon Lall-Ramnarine1 and James F. Wishart3, (1)Queensborough 
Community College, CUNY, (2)Queens College, CUNY, (3)Brookhaven National Laboratory 

399 Synthesis of Aspirin - A "Greener" Approach. Kathleen D. Field and Dr. Carolyn Supplee, Monmouth 
University 

400 Bringing real world problems into the Organic Chemistry curriculum: Synthesis and analysis of biodiesel. 
Gloria Adjei-Bekoe, Dana Patterson and Amber Flynn Charlebois, Fairleigh Dickinson University 

401 Cytotoxicity of functionalized Hexagonal Mesoporous Silicates in IEC-18 and MDCK cells for a probable 
controlled release of Non-Steroidal Anti-Inflammatory Drugs. Daniel Mayo\ Melissa Zastro~, Robin 
McCann 1 and Isabelle Lagadic2 , (1 )Shippensburg University, (2)University of Connecticut 

402 A Simple Hydroboration Procedure for a General Organic Lab. Behrooz Nazer, Rowan University and 
Steven Furyk, Rider University 

403 Analysis of Second-Hand Cigarette Smoke by SPME and GCxGC-TOFMS. Mark Libardoni and Eric Nemec, 
LECO Corporation 

404 Rapid Screening and Identification of Unknowns by HPLC-TOFMS and Automated Library Searching. Paul 
Kennedy and Eric Nemec, LECO Corporation 

405 The toxicity and HPLC test of Diethylstibestrol to zebrafish (Brachydanio rerio). Zhenghua Duan Jr., Nankai 
university 

4:50 PM - 5:50 PM 
Reception 
Sponsor: Thomson Co 
Portico (outside) (The Kaleidoscope) 
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6:00 PM - 7:00 PM 
Keynote Address: Professor Bassam Shakhashiri- University of Wisconsin, Madison 
Sponsor: Thomson Co 
Lenfest Theater (The Kaleidoscope) 

Session Overview: Bassam Z. Shakhashiri is professor of chemistry at the University of Wisconsin-Madison and 
the first holder of the William T. Evjue Distinguished Chair for the Wisconsin Idea. He is well known internationally 
for his effective leadership in promoting excellence in science education at all levels and for his development and 
use of demonstrations in the teaching of chemistry in classrooms as well as in less formal settings such as 
museums, convention centers, shopping malls and retirement homes. The Encyclopedia Britannica cites him as the 
"dean of lecture demonstrators in America." His scholarly publications, including the multi-volume series, Chemical 
Demonstrations A Handbook for Teachers of Chemistry, are models of learning and instruction that have been 
translated into several languages. 

1800 406 Enlightenment and the Responsibilites of the Enlightened in Communicating Chemistry. Bassam 
Z. Shakhashiri, University of Wisconsin-Madison 

7:00 PM - 9:00 PM 
Teaching Awards Dinner/Philadelphia ACS Section Meeting 
Lower Level (Wismer Hall) 

7:00 PM - 9:00 PM 
Undergraduate Dinner 
Lobby (Pfahler Hall) 

Session Overview: Undergraduates attending 2007 MARM are invited to a local venue for dinner. 

8:30 AM -12:00 PM 
Organic Chemistry General Session II 
210 (Pfahler Hall) 

Organizer: Christine Martey-Ochola, Villanova University 
Presider: Deanna L. Zubris, Villanova University 

0830 407 Diastereoselective Addition of Organometallic Reagents to Chiral y-Hydroxybutenolides. William 
H. Miles, Daniela G. Duca, Jayrd T. Freedman, Elliot O. Goodzeit, Kristin B. Hamman, Chiquita A. 
Palha De Sousa, Brandon R. Selfridge and Pui-In Tang, Lafayette College 

0850 408 The application of the sequential Birch reduction-allylation/Cope rearrangement to the first 
enantioselective synthesis of (-)-Iycoramine. William Malachowski, Tapas Paul and Sophia 
Phounsavath, Bryn Mawr College 

0910 409 Direct, Enantioselective Generation of (Z)-Disubstituted Allylic Alcohol. Luca Salvi, Sang-Jin Jeon, 
Ethan L. Fisher, Patrick J. Carroll and Patrick J. Walsh, University of Pennsylvania 
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0930 410 The Synthesis and Bioassay of Reduced Amide Inhibitors of Pin1 and Cyp. Guoyan G. Xu, 
Virginia Tech and Felicia A. Etzkorn, Virginia Polytechnic Institute and State University 

0950 Break. 

1010 411 Synthesis of a Conformationally Constrained Colla~en-like Polypeptide Mimic. Nan Dai\ Xiaodong 
Wang 1, Mathew Shoulders 1 and Felicia A. Etzkorn, (1 )Virginia Tech, (2)Virginia Polytechnic 
Institute and State University 

1030 412 Propargylic oxidation catalyzed by dirhodium caprolactamate: Rapid access to a,J3-acetylenic 
ketones. Emily C. McLaughlin and Michael P. Doyle, University of Maryland 

1050 413 Synthesis of the Northern Fragment of TMC-95A, and Model Studies on the Oxindole Ring System. 
Ahalya Ramanathan and Leslie S. Jimenez, Rutgers, The State University of New Jersey 

1110 414 Toward the total synthesis of morphine: The asymmetric construction of 5-alkyl, 6-aryl 
cyclohexenones. David Alan Gerstenhaber and Douglass F. Taber, University of Delaware 

1130 415 Toward the total synthesis of ritterazine O. Jean-Michel Joerger and Douglass F. Taber, 
University of Delaware 

8:40 AM - 12:00 PM 
Chemical Education II 
Sponsor: Thomson Co., ACS Division of Chemical Education {CHED} 
109 (Pfahler Hall) 

Organizer: Andrea E. Martin, Widener University 
Presider: Andrea E. Martin, Widener University 

0840 416 

0900 417 

0920 418 

0940 419 

1000 

1020 420 

1040 421 

1100 422 

1120 423 

1140 424 

Process oriented guided inquiry learning (POGIL) in the high school classroom and lab. Danica C. 
Gardner, Glenelg Country School 

Two trials, not too much error: introducing POGIL instruction into the organic chemistry laboratory. 
Robin R. Kucharczyk, Monmouth University 

Designing a POGIL-based Bioanalytical Laboratory: Conceptual Continuity with the General Chern 
Lab. Maryann McDermott Jones and Jane Klassen, University of Maryland 

Improving the general chemistry review session. Daniel B. King, Drexel University 

Break. 

Using a computer to run the General Chemistry Laboratory. Rudolph W. Kluiber, Rutgers 
University 

Experiences modifying the website for a prep chemistry course on Blackboard with a view to 
teaching the course online. Kuruvilla Zachariah, Ohio University Eastern 

Experiences within the Preparing Future Faculty Program at the University of Michigan. Curtis M. 
Zaleski, Shippensburg University 

Overview and Growth of Qualitative Research in Chemical and Science Education. Joseph W. 
Shane, Shippensburg University 

Spectroscopy reference tools in academic research and teaching: an historical overview. Marie 
Scan done, Gregory Banik and Leo Collins, Bio-Rad Laboratories 
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8:40 AM -12:00 PM 
RNA Function in Gene Regulation 
106 (Pfahler Hall) 

Organizer: Allen Nicholson, Temple University 
Presider: Allen Nicholson, Temple University 

Session Overview: RNA plays functionally diverse roles in gene expression and regulation, and novel RNA-based 
gene regulatory mechanisms continue to be discovered. This session intends to present new information on rapidly 
progressing areas of RNA research in eukaryotic and bacterial systems, with a special focus on RNA processing, 
RNA editing, and RNA-protein interactions in translation. 

0840 425 Double-stranded RNA processing in gene expression and regulation. Allen W. Nicholson, Temple 
University 

0920 426 RNA and transcriptome plasticity through mammalian RNA editing. Stefan Maas, Dylan Dupuis 
and Willemijn Gommans, Lehigh University 

1000 Break. 

1020 427 Kinetic insights into tRNA aminoacylation. Ya-Ming Hou, Thomas Jefferson University 

1100 428 A dynamic second-order k-means clustering method for studying dissipative structures in living 
cells. Sungchul Ji, Rutgers University and Andrei Zinovyev, The Curie Institute 

1120 429 Transcription factors that regulate RNA polymerase catalysis in bacteria. Sergei Borukhov, 
UMDNJ 

8:45 AM - 12:00 PM 
Environmental Interfaces 
Sponsor: ACS Division of Environmental Chemistry (ENVR) 
012 (Pfahler Hall) 

Organizer: Daniel R. Strongin, Temple University 
Presider: Daniel R. Strongin, Temple University 

Session Overview: The symposium will highlight research that is helping to understand important environmental 
interfaces. These gas/solid or liquid/solid interfaces might play important roles in such areas as soil, aquatic, or 
atmospheric chemistry. Contributions that highlight experimental and/or theoretical research of such interfaces are 
welcome. 

0845 Welcoming Remarks. 

0850 430 Combining computational chemistry and spectroscopy to understand the mineral-water interface. 
James D. Kubicki1, Donald L. Sparks2 and Kristian W. Paul2 , (1 )Penn State, (2)University of 
Delaware 

0920 431 Molecular Dynamics Simulation of Liquid/Liquid (OctanollWateR) Interfaces. Preston B. Moore, 
University of the Sciences in Philadelphia 

0940 432 Ligand Exchange and Electron Transfer Reactions Unique to MineralIWater Interfaces. Alan 
Stone, Johns Hopkins University 

1010 Break. 

1030 433 Observation of water structure in colloidal silica using ATR-FTIR and the Subtractive Kramers-
Kronig Transform. Joseph R. Bailey and Molly M. McGuire, Bucknell University 
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1050 434 Heterogeneous reduction of aqueous U(VI) and stabilization of sorbed U(V): exploiting fine 
structures in the U4f XPS in order to distinguish U oxidation states. Eugene IIton, Pacific 
Northwest National Laboratory 

1120 435 Interactions of pyrite with bacteria and the effect of adsorbed organics. Jun Hao, Eelin Lim, Riley 
Murphy and Daniel R. Strongin, Temple University 

1140 436 Impact of chemical stress on bacterial metabolism. Sujata Ray and Catherine A. Peters, Princeton 
University 

8:55 AM - 12:05 PM 
Drugs: Manufacturing, Analyses and FDA Regulations 
Auditorium (100) (Pfahler Hall) 

Organizer: Zelleka Getahun, Center for Drug Evaluation and Research, FDA 
Presider: Zelleka Getahun, CDER I FDA 

Session Overview: : The workshop is a forum for the presentation of the critical factors that determine consistent 
quality of pharmaceutical products, the science behind drug manufacturing process, appropriate analytical 
methods, evaluation of the science behind the regulatory requirements and recommendation of changes in the 
regulatory field. The invited speakers are from Academia, Industry and FDA. Topics intended to be covered by the 
Workshop are: - Current opinion on regulatory requirements for Drug Substances (Active Pharmaceutical 
Ingredients) - Critical factors in ensuring batch to batch consistency in drug product manufacturing, bioavailability 
and stability - Formulation, correlation of dissolution to bioavailability (in immediate release and extended release 
products), dissolution methods - Current FDA "Chemistry Manufacturing and Controls" (CMC) requirements, the 
rationale for the requirements (from industry I academia and regulators perspectives) - Critical factors missing in 
current CMC regulations, inclusion of which is recommended. 

0855 437 Introductory Remarks. Zelleka Getahun, Office of Generic Drugs, Food and Drug Administration 

0900 438 Chemistry, Manufacturing, and Controls (CMC) Requirements for Multi-source (Generic) Drug 
Products: Up to the Task? Richard C. Adams, Deputy Director, Division of Chemistry II, OGD, 
CDER, FDA 

0940 439 Leveraging Scientific Knowledge and Experience into Pharmaceutical Regulatory Submissions: An 

1020 

Analytical Perspective. James S. McElvain, Director and Head of Analytical Chemistry 
Department, Amgen Inc. 

Break. 

1040 440 Microenvironmental pH Modulation in Solid Dosage Forms: Chemical Stability, Dissolution, and 
Oral Absorption. Munir A. Hussain, Senior Research Fellow, Bristol-Myers Squibb Company 

1120 441 Development of a sensitive and reliable dissolution procedure for unconventional drug delivery 
systems. Reza Fassihi, Professor of Biopharmaceutics and Industrial Pharmacy, Temple 
University 

1200 Concluding Remarks. 
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9:00 AM -12:00 PM 
Perspectives on Chemical Use in Sustainable Agriculture 
Sponsor: DuPont Crop Protection Chemicals 
207 (Pfahler Hall) 

Organizers: Alethia M. Brown, DuPont Crop Protection, Aldos C. Barefoot, DuPont 
Presiders: Aldos C. Barefoot, DuPont, Alethia M. Brown, DuPont 

Session Overview: Concepts on sustainability have become increasingly important in societal goals for agriculture, 
chemical production and energy use. This session will provide an array of perspectives on chemical use in 
sustainable agriculture. Speakers will share their interpretation of the definition and principles that affect the 
evolving practices of sustainable agriculture. 

0900 Welcoming Remarks. 

0910 442 What is Sustainable Agriculture? Burleson Smith, U. S. Department of Agriculture 

0940 443 Use of Chemicals in Sustainable and Organic Agriculture: Philosophy and Practice. Mary 
Barbercheck, Pennsylvania State University 

1010 Break. 

1030 444 Considerations for Use of Pesticides in Sustainable Farming. Steve Groff, Cedar Meadow Farm 

1100 445 Role of Chemical Pesticides in Sustaining Crop Protection. Leonard Gianessi, CropLife 
Foundation 

1130 Concluding Remarks. 

9:00 AM - 12:00 PM 
Protein Structure: Unfolded States & Local Disruptions 
107 (Pfahler Hall) 

Organizer: Reinhard Schweitzer-Stenner, Drexel University 
Presider: Reinhard Schweitzer-Stenner, Drexel University 

Session Overview: Unfolded proteins and peptides have become a major focus of biochemical and biophysical 
research. One of the classical dogmas of protein science was that proteins have to adopt a well defined structure in 
order to function. However, due to the work of Dunker, Wright, Usversky and others a large number of proteins and 
peptides have been identified which are naturally unfolded and still function. In addition to biologically functioning 
unfolded molecules some of proteins/peptides have been identified, which are unfolded and prone to aggregation 
into fibrils which are involved in diseases like Parkinson. Additionally, the unfolded state of naturally folded peptides 
and proteins has attracted a lot of attention owing to the fact that it might be much less disordered than assumed. 
The three invited speakers cover different areas of research in this newly emerging field. Dr. Schwalbe, who is one 
of leading NMR-scientists in Europe, will talk about how to use NMR to explore the structure of unfolded proteins. 
Dr. Garcia is a theoretician, he will talk about the aggregation of the (unfolded) beta-amyloid peptide (the reason for 
Alzheimers) and Dr. Raleigh will address the issue of how random an unfolded state really is. Contributed papers 
are welcome. 

0900 446 NMR Spectroscopy to study Non-Natives States of Proteins and Structural Transitions. H. 
Schwalbe, Institute for Organic Chemistry and Chemical Biology, Goethe-University 

0940 447 Probing the solution structure of the Alzheimer's peptides? Angel E. Garcia, Nikolaos G. 
Sgourakis, Yilin Yan, Scott McCallum and Chunyu Wang, Rensselaer Polytechnic Institute 

1020 Break. 
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1040 448 Just How Random is the Unfolded State? Cooperative Coupling in the Unfolded State of Globular 
Proteins. Daniel P. Raleigh, Jae-Hyun Cho, Satoshi Sato, Eun Young Kim and Hermann 
Schindelin, State University of New York at Stony Brook 

1120 449 Structure and dynamics of proteins from designed combinatorial libraries. Abigail Go 1, Seho Kim2 , 

Jean Baum2 and Michael H. Hecht\ (1)Princeton University, (2)Rutgers University 

1140 450 Replacement of zinc with iron in the CCHHC domains of NZF-1 does not disrupt DNA binding. Niall 
D. Lue Sue 1, Sarah L. J. Michel2 and Holly J. Cymet1, (1 )Morgan State University, (2)University of 
Maryland 

9:30 AM -12:00 PM 
What Every Chemist Should Know about Patents 
Sponsor: ACS Division of Chemistry and the Law (CHAL), ACS Division of Professional Relations (PROF) 
209 (Pfahler Hall) 

Workshop Leader: Marc McKithen, Intellectual Property Group Milbank, Tweed, Hadley & McCloy, LLP 

0930 451 What a chemist needs to know when developing, using and protecting inventions. Marc Aaron 
McKithen, Milbank 

1100 452 Shift in patent law, what changes in already known chemical structures warrant patent protection? 
Rohitha Jayasuriya, Shahnam Sharareh and Gerad Norton, Fox Rothschild LLP 

9:50 AM - 10:30 AM 
Industrial Innovation Award Symposium 
208 (Pfahler Hall) 

Presider: John Gavenonis, DuPont Titanium Technologies 

Session Overview: This session honors the recipient of the 2007 Regional Industrial Innvation Award. The Awardee 
will present an overview of the efforts that led to the process/product innovation. 

0950 453 Manipulating liquids on tunable nanostructured surfaces. Tom Krupenkin, Alcatel-Lucent 

10:40 AM -11:20 AM 
Undergraduate Session Keynote Speaker - Professor Scott Sieburth 
Sponsor: Gelest Inc 
208 (Pfahler Hall) 

Organizer: Allison Pymer, Temple University 

1040 454 Organosilanes in Drug Discovery. Scott Sieburth, Temple University 
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12:00 PM -1 :30 PM 
Industrial Awards Luncheon 
Sponsor: ACS Corporate Associates 
President's Dining Room (Wismer Hall) 

12:30 PM -1 :45 PM 
Poster Session V 
3rd Floor Hall (Pfahler Hall) 

Session Overview: Posters may be set up any time during the morning session. Presenters should be by their 
posters from 12:30-1 :45 pm 

455 Potential skin anti-aging activities of selected plant-derived phenols. Michael Koganov and Art yom Duev, 
Integrated Botanical Technologies, LLC 

456 Comparison of concentrations of toxic metals in grass grown in contaminated soil and in soil subjected to 
treatment with biogenic apatite, Apatite II. Venera Jouraeva and Alina Ebling, Kutztown University 

457 Mineral contents in seed coat and canning quality of Dark Red Kidney Beans (Phaseolus vulgaris L.). Alfred 
Anderson, College for Women, Kuwait University 

458 Aggregation Of The Amphipathic Peptides AAKAn Into Antiparallel Beta-sheets. Thomas J. Measey, 
Renhard Schweitzer-Stenner and Gualiang Yang, Drexel University 

459 Conformational Propensities of Amino Acids in Glycine Based Tripeptides Probed by 1 H NMR, VCD, IR, 
Raman, and ECD Spectroscopy. Andrew M. Hagarman, Thomas Measey and Reinhard Schweitzer
Stenner, Drexel University 

460 Efficient asymmetric synthesis of silanediol protease inhibitors. Yingmei Qi, Wondwossen D. Arasho and 
Scott McN. Sieburth, Temple University 

461 Synthesis and stability of alpha-silyl amino acids and their derivatives. Yingmei Qi, Guodong Liu and Scott 
McN. Sieburth, Temple University 

462 Conformational Substates of Horse Heart Cytochrome c Exhibit Different Thermal Unfolding of the Heme 
Cavity. Ronak N. Shah, Renhard Schweitzer-Stenner, Andrew M. Hagarman and Isabelle Dragomir, Drexel 
University 

463 Application of reverse aza-Brook rearrangement in the asymmetric synthesis of J3-silyl J3-amino acids and 
peptides. Bei Niu, Guodong Liu and Scott McN. Sieburth, Temple University 

464 Aziridine metalation, silylation and ring opening: a general synthetic approach to a-aminosilanes and 
silanediol-based protease inhibitors. Jin Kyung Kim and Scott McN. Sieburth, Temple University 

465 What Chemists Need to Know about Copyright. William Leong, Schering-Plough Research Institute 

466 Synthesis and Characterization of Copper Nanowires. Rebecca L. Butt1, Lyman H. Rickard1 and Youssef M. 
Habib2 , (1 )Millersville University, (2)lIluminex Corporation 

467 Environmental stress as studied by NMR-based metabonomics; a case study of young horses. Sobenna A. 
George\ Dr. Istvan Pelczer1 and Sarah Ralston2 , (1 )Princeton University, (2)Rutgers University 

468 Progress toward the total synthesis of Platensimycin. Christopher G. Nelson and Douglass F. Taber, 
University of Delaware 

469 The Visible ECD Spectrum of Myoglobin Derivatives Reveal the Band Splitting of the So ret Band due to 
Asymmetric Perturbations of the Heme Chromophore. John Paul Gorden, Andrew Hagarman and Reinhard 
Schweitzer-Stenner, Drexel University 
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470 The dynamic nature of the folded and unfolded states of the Villin Headpiece Helical Subdomain: An ultrafast 
folding protein. Lauren B. Wickstrom, Yuan Bi, Daniel Raleigh and Carlos Simmerling, Stony Brook 
University 

471 Disinfection By-Product formation and control in swimming pools. Ricky J. Ristau II and Yuefeng F. Xie, 
Pennsylvania State University Harrisburg 

472 New Methanopyrrolidines. Modification of 5(6)-Bromo Substituents in N-Benzyl-2-azabicyclo[2.1.1]hexanes. 
Ram Edupuganti, Deepa Rapolu, Guoliang Lin, Charles DeBrosse and Grant R. Krow, Temple University 

473 Density functional theory study of the two electron oxidation of 3,4-dimercaptobenzene-1 ,2-diol. Alvaro 
Castillo \ Joel F. Liebman2 and Alexander Greer\ (1 )City University of New York, Brooklyn College, 
(2)University of Maryland, Baltimore County 

474 Synthesis of sulfur-substituted quinones from the oxidation of 5-methyl-4-mercapto-catechol and 5-methyl-
3,4-dimercapto-catechol. Adaickapillai Mahendran, David Aebisher and Alexander Greer, CUNY Brooklyn 
College 

475 Is Janti = Jgauche in Alkyl groups? Donald D. Clarke, Fordham University 

476 Electroroughening and Functionalization of Nanowire Arrays for the Development of a Biosensor. Clare M. 
Flynn\ Nicholas J. Dower\ Lyman Rickard\ M. James Cosentin01 and Youssef M. Habib2 , (1)Millersville 
University, (2)llIuminex Corporation 

477 An interdisciplinary project between the chemistry and biology departments for sophomore students. John 
Tierney, Elizabeth Dudkin and Nikki DeAngelis, Pennsylvania State University 

478 Preparation of 4-Methylcyclohexene by dehydration of 4-Methylcyclohexanol. Desirae Hall, Donald Clarke 
and Shahrokh Saba, Fordham University 

479 Synthesis of silver and copper nanoparticles. Mozhgan Bahadory and Sally D. Solomon, Drexel University 

480 Oxidation of secondary aliphatic and aromatic alcohols by 4-acetylamino-2,2,6,6-tetramethyl-piperidine-1-
oxoammonium tetrafluoroborate in aqueous media. Audrey N. Mamros, Lindsay Schweikarth and Matthew 
R. Luderer, University of Pittsburgh at Greensburg 

481 Oxidation of primary heteroaromatic alcohols by 4-acetylamino-2,2,6,6-tetramethylpiperidine-1-
oxoammonium tetrafluoroborate in aqueous media. Michael Mount and Matthew R. Luderer, University of 
Pittsburgh at Greensburg 

482 Oxidation of primary aromatic alcohols by 4-acetylamino-2,2,6,6-tetramethylpiperidine-1-oxoammonium 
tetrafluoroborate in aqueous media. Kristen Wojcik and Matthew R Luderer, University of Pittsburgh at 
Greensburg 

1 :50 PM - 4:50 PM 
Workshop: Vernier Lab Probes and Sensors Interfacing in the Lab 
207 (Pfahler Hall) 

Session Overview: This workshop offers you hands-on experience collecting and analyzing chemistry data, using 
computers or TI graphing calculators. The award-winning Logger Pro data acquisition software will be used to 
display, graph, and analyze data. Data will be collected using sensors such as the Vernier Drop Counter, 
Temperature, Pressure, pH, Conductivity, and Colorimeters. You will also have an opportunity to use the Ocean
Optics powered Vernier Spectrometer. All experiments in the workshop are excerpts from our popular Chemistry 
with Computers or Advanced Chemistry with Vernier lab books. 
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1 :50 PM - 4:50 PM 
Workshop:Teaching Forensics 
Sponsor: Biotage Co 
208 (Pfahler Hall) 

Organizer: Victor Tortorelli, Ursinus College 

Session Overview: This workshop is intended primarily for high school teachers who want to incorporate forensics 
themed laboratory experiments into the chemistry curriculum. Several experiments will be demonstrated including: 
a TLC analysis of inks and lipsticks; an identification of fabrics using infrared spectroscopy, microscopy, and 
selective dyeing; an immunoassay laboratory experiment incorporating the principles of diffusion and precipitation; 
and soil analysis illustrating the principles of pH, particle size distribution, and moisture content. Many of the 
experimental methods can be incorporated into a crime scene scenario. An example of such an integrated 
laboratory experiment will be described. 

11 :30 AM - 4:30 PM 
Regional Chemagination Competition 
Auditorium (100) (Pfahler Hall) 

Organizers: Allene Johnson, NJACS-TA, Louise Lawter, Princeton ACS Section 
Presiders: Louise Lawter, Princeton ACS Section, Allene Johnson, NJACS-TA 

Session Overview: For this competition, high school students are asked to imagine that they are living 25 years in 
the future and have been invited to write an article for Chern Matters, a magazine for high school students that 
focuses on the role of chemistry in everyday life. The subject of the article is: "Describe a recent breakthrough or 
innovation in chemistry and/or its applications that has improved the quality of people's lives tOday." The article is 
written to fit in one of four categories (either Alternative Energy Sources, Environment, Medicine/Health, or New 
Materials.) In addition to the article, students are asked to design a cover for the magazine. The article must be 
written as if the student is living in the year 2032, looking back at innovations that have occurred since 2007. First 
place category winners from local ACS section competitions are eligible to participate. If a first place winner cannot 
participate for any reason, sections can elect to send an alternate team. If your section did not hold a local 
competition, interested students could participate directly at the regional level (contact coordinators for more 
details). 

1130 

1200 

1400 

1500 

Set-up. 

Judging. 

Tour of Pfahler Hall. 

Awards Ceremony and Photos. 
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ABSTRACTS 

Carbon Nanotubes 
Organizer: Eric Borguet Temple University, Philadelphia, PA 
Presider: Eric Borguet Temple University, Philadelphia, PA 
Session Overview: Carbon Nanotubes Carbon nanotubes have been suggested as the basis of new 
sensors and other electronic devices. Key to such applications is a fundamental understanding of their 
properties and how they interact with their environments. The symposium will bring together experts in 
this field. Experimental and theoretical papers are invited. 

1. Chemical and Physical Experiments with Liquids Confined in Nanotube Channels 
Yury Gogotsi, Davide Mattia and Guzeliya Korneva, Drexel University, Philadelphia, PA 

The behavior of liquids confined in carbon nanotubes has attracted considerable attention in recent years 
because of the interest in understanding the motion of highly confined liquids and the technological 
promise of using nanotubes for building novel nanofluidic devices. This presentation will give an overview 
of experimental studies of behavior of aqueous liquids inside carbon nanotubes. Open CNTs can be filled 
with simple liquids and colloidal solutions and used in devices transporting particulate fluids. Gold 
nanoparticles can be attached to inner tube surfaces to facilitate in situ surface enhanced Raman 
spectroscopy studies of the liquid composition and chemical interactions inside nanotubes. We have 
investigated the liquid/vapor distribution in nanotubes, the interaction of aqueous fluids with the tube walls, 
and the effect of hydrothermal treatment and annealing on the surface chemistry of carbon nanotubes. 
We observed a gradual reduction of the contact angle (hydrophobic-to-hydrophilic transition) with the 
increased coverage of a carbon wall by functional group. This effect may partially be attributed to the 
surface dipole moment that changes the orientation of the interfacial water. It has also been shown that 
the nature of the surface moieties is important, with hydrogen or hydroxyl inducing the formation of an 
extended hydrogen bond network between the water molecules and the doping sites on the nanotube 
walls, leading to enhanced wetting. Our results show that it is possible to tailor the wetting behavior of 
carbon nanotubes by contrOlling their surface structure and surface chemistry. Nanotube devices 
developed for fluidic studies can be used for in situ chemical studies using Raman spectroscopy or TEM. 
We have shown the possibility of in situ chemical experiments in closed hydrothermal nanotubes. The 
experimental observations of liquids inside nanotubes will be critically compared with theoretical 
predictions 

2. Interaction of alcohols with carbon nanotubes: implications for electrical properties 
Mark D. Ellison 1, Steven T. Morris 1, Matthew R. Sender1, Jennifer Brigham2 and Nicholas E. Padgett2, 

(1)Ursinus College, Collegeville, PA, (2)Wittenberg University, Springfield, OH 

The adsorption of methanol and ethanol onto room temperature single-walled carbon nanotubes has 
been investigated using FTIR spectroscopy and computational simulations. FTIR data suggest that 
methanol does not remain adsorbed at room temperature. Conversely, ethanol does adsorb at room 
temperature. The FTIR data suggest that the ethanol molecules are extensively hydrogen-bonded, just as 
they are in the liquid phase. Comparison to the literature and computational simulations indicate that the 
ethanol molecules likely form adsorbed clusters on the nanotube bundles. The lack of evidence for a 
strong attractive force between the nanotubes and the ethanol has implications for the electrical 
properties of nanotubes, which will be discussed. 
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3. The Tangled Carbon Nanotuble Patent Lanscape; Implications for the Chemical 
Industry 
Raj Bawa, Bawa Biotech Consulting and Rensselaer Polytechnic Institute, Ashburn, VA 

Text Not Available. 

4. Small Wonder: Carbon Nanotubes 
Balaji Panchapakesan, University of Delaware, Newark, DE 

Carbon nanotubes are remarkable solid-state nanomaterials that has spawned tremendous research 
interest in the area of sensing, actuation and biomedical nanotechnologies. At 1 nm in diameter and more 
than microns in length, nanotubes have been known to possess extraordinary mechanical strength, high 
thermal conductivity, unique electrical conductivity and biocompatibility. In this talk I will be focusing on 
our present research of nanotubes in sensing, actuation and cancer therapeutics. The science, properties 
and potential applications of carbon nanotubes in the micro-electro-mechanical systems (MEMS) and 
micro-opto-mechanical systems (MOMS), nanotube electronic devices to detect molecular signatures in 
cancer cells, and the opto-thermal properties of nanotubes for cancer therapeutics will be presented 

5. Interaction of acetone with single wall carbon nanotubes: FTIR and TPD study 
Dmitry V. Kazachkin 1, Xue Feng2, Seokjoon Kwon3, Nlkolay N. Dementev2 , Radisav Vidic1 and Eric 
Borguee, (1 )University of Pittsburgh, Pittsburgh, PA, (2)Temple University, Philadelphia, PA, 
(3)Connecticut Agrisultural Experiment Station, new haven, CT 

The interaction of acetone, a model polar organic solvent, with single wall carbon nanotubes (SWCNT) 
was studied by a combination of temperature programmed desorption (TPD) and infrared spectroscopy 
(FTIR). Sonication induces "capture" of acetone molecules by SWCNT as well as partial chemical 
decomposition of acetone. Our results suggest that acetone adsorbed at cryogenic temperatures forms at 
least three adsorption states on the surface of SWCNTs. The results of experiments involving the 
introduction and removal of chemical functionality on SWCNTs enable the nature of possible adsorption 
sites to be assigned. 

6. Multifunctional Nanotubes with Particles Embedded in their Walls 
Davide Mattia, Guzeliya Korneva, Gennady Friedman and Yury Gogotsi, Drexel University, Philadelphia, 
PA 

Decoration of the walls of carbon nanotubes (CNT) with functional groups and/or nanoparticles has been 
performed to add additional functionality to CNT, ranging from increased solubility in water to the 
possibility of aligning nanotubes in magnetic field. In this work we present a different approach based on 
embedding nanoparticles in the walls of CVD-carbon nanotubes during the synthesis process. 
Nanoparticles ranging in size from 5 to 30 nm and composition from Fe304 to Au and nanodiamond were 
embedded in the walls of carbon nanotubes during the chemical vapors deposition (CVD) process. 
Multifunctionality can, therefore, be added to carbon nanotubes in a single step, avoiding complex and 
potentially damaging chemical processes to create anchor points for particles on nanotube walls, as done 
by decoration techniques. Gold and iron oxide nanoparticles can be used for surface enhanced Raman 
spectroscopy and magnetic manipulation, respectively. Upon annealing, silicon carbide nanoparticles and 
nanodiamonds transformed into hollow carbon onions embedded in the walls of the nanotubes as 
anchoring pOints between the graphene sheets of the tube. When the particles are only partially 
embedded in the walls of the nanotubes, additional carbon layers grow inside the hollow cavity of the tube 
covering these particles and producing hillocks inside the nanotubes. These features can be used for fluid 
mixing or separation at the nanoscale. Iron oxide particles are partially reduced to metallic iron during the 
CVD process and act as catalyst for small multi-wall carbon nanotube growth inside the CVD nanotubes. 
These structures can be used for mixing or separation of bio-polymers and nanoparticles from the fluid. 
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7. Uniaxial Pressing of Carbon Nanotube Films 
Gregory A. Konesky, SGK Nanostructures, Inc., Hampton Bays, NY 

Thin and thick films of carbon nanotubes find use in diverse application areas such as electrodes for fuel 
cells, batteries and other electrochemical processes, electron field emitters for flat panel displays and 
electron beams, heat sinks, and chemically robust filtering membranes. 

Previous approaches typically require a suspension in solution, from which the carbon nanotubes are 
filtered onto a media to the desired thickness. The difficulty lies in the suspension process since carbon 
nanotubes readily attract each other through van der Waals forces. The nanotubes are then difficult to 
separate, resulting in a non-uniform dispersion. Adding functional groups to the surface of the carbon 
nanotubes is one approach to improving solubility, although this usually entails the use of toxic and 
hazardous reagents. Surfactants is another approach, however both approaches are then followed by 
prolonged sonication to ensure dispersion. The dispersion also has a limited shelf life. 

Isostatic pressing, both cold and hot, has been used to form composites containing carbon nanotubes. 
We describe an approach of uniaxial die pressing of thin and thick films of carbon nanotubes alone, that 
is, without any binder. The problem of adhesion of the compact to the upper and lower compression 
surfaces cannot be resolved using traditional mold-release materials. Instead, a sacrificial layer, such as 
a thin cellulose paper film, is used, which is subsequently dissolved away, leaving a free-standing pure 
carbon nanotube film. Changes in bulk electrical resistance during the compaction process are also 
described. 

Inorganic Chemistry General Session 
Organizer: Dr. Georgia Arbuckle Rutgers, The State University of New Jersey, Camden, NJ 
Presider: Dr. Georgia Arbuckle Rutgers, The State University of New Jersey, Camden, NJ 
Session Overview: General subject papers in Inorganic Chemistry. 

8. Microporous metal organic frameworks based on a new rigid aliphatic dicarboxylate 
ligand, bicyclo[2.2. 2Joctane-1 ,4-dicarboxylic acid 
Kunhao Li, Jeongyong Lee, Tina Lee, David H. Olson, Wenhua Bi, Thomas Emge and Jing Li, Rutgers, 
The State University of New Jersey, Piscataway, NJ 

A rod-like rigid aliphatic dicarboxylic acid, namely bicyclo[2.2.2]octane-1,4-dicarboxylic acid (bodc), was 
synthesized and used as a new ligand in the preparation of several three-dimensional microporous metal 
organic frameworks (MOFs). The syntheses of the ligand and the MOFs, the structures, thermal stability, 
as well as the gas and hydrocarbon sorption properties, are discussed. 

9. Studies of the Redox Reactions of Mn(lI/) Complexes with 02 and Methylhydrazine 
Catalysis of Epoxidation of O/efins 
Yilma Gultneh, Teshome B. Yisgedu, Yohannes T. Tesema and Ray J. Butcher, Howard University, 
Washington, DC 

The Mn(II) complexes of a set of linear tridentate ligands with pyridyl and aminophenolate donors (L) 
formed under inert gas react with 02 in methanol to give Mn(lll) complexes of two types: in one 
type(MnL2.CI04)two ligand molecules coordinate in trans-facial tridentate modes and in another type 
(Mn(L)2(CH30H)2(CI04»the two ligand molecules each coordinate as bidentates through the amine N, 
the phenolate 0 and two methanol molecules coordinate axially leaving the pyridyl groups uncoordinated 
and dangling. In cyclic voltammetry, quazi-reversible Mn(III)/Mn(IV) and Mn(lIl)/Mn(II) redox processes 
are displayed by complexes of the Schiff base type ligands whereas irreversible oxidations (to Mn(IV) and 
reductions (to Mn(II)are displayed with larege separations in potentials and also show additional weak 
peaks attributed to dimeric species. The UV-Visible absorption spectra obtained as a function of time 
during the reaction, in acetonitrile solvent, of the Mn(II) complexes with 02 and the reaction of the Mn(III) 
complexes with aqueous H202, suggest the formation of a common intermediate (Mn(III)-(1J-02)-Mn(llI» 
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suggesting that a common pathway is likely followed in the oxidation of the Mn(II) by 02 and the 
reduction of the Mn(II) complexes by H202. In acetonitrile solution, the Mn(III) complexes catalyze the 
epoxidation of cyclohexene by H202 with a turnover of about 72. 

10. Synthesis and characterization of novel ansa-zirconocenes with a phosphine linker 
Deanna L. Zubris, Laurel A. Morton and Susan D. Thai, Villanova University, Villanova, PA 

Recent efforts in our group have focused on the preparation and characterization of zirconocenes with a 
phosphine linker (PhP). Specifically, synthesis of a rae/meso mixture of singly linked PhP(t-Bu
CphZr{PhN(CH2hNPhh and conversion to the corresponding zirconocene dichlorides will be 
presented. Progress towards the synthesis of a doubly linked zirconocene, [(Me2Si)(PhP){CsH2-4-t
Buh]ZrCI2, will also be discussed. Structural analysis of these singly and doubly bridged zirconocenes 
has the potential to reveal valuable insights for issues of regiocontrol in Ziegler-NaUa polymerization. 

11. Catalytic metathesis of n-alkanes and cycloalkanes by tandem alkane 
dehydrogenation-olefin metathesis 
Ritu Ahuja 1, Maurice Brookhart2, Alan S. Goldman 1, Zheng Huang2, Amy H. Rol, Susannah L. Scote 
and Brian Vicente3, (1 )Rutgers University, Piscataway, NJ, (2)University of North Carolina, Chapel Hill, 
NC, (3)University of California, Santa Barbara, Santa Barbara, CA 

The ability to interconvert n-alkanes of different molecular weight has potentially great value in the context 
of natural sources or Fisher-Tropsch products. In the present study, we report the development of highly 
productive, well-defined, tandem catalytic systems for the metathesis of n-alkanes. Each system 
comprises one molecular catalyst (a "pincer"-ligated iridium complex) that effects alkane dehydrogenation 
and olefin hydrogenation, plus a second catalyst (molecular or solid-phase) for olefin metathesis. The 
systems all show complete selectivity for linear (n-alkane) product. We report one example that achieves 
selectivity with respect to the distribution of product molecular weights, in which n-decane is the 
predominant high-molecular-weight product of the metathesis of two moles of n-hexane. Additionally we 
have employed tandem dehydrogenation-olefin-metathesis catalyst systems to effect the metathesis
cyclooligomerization of cyclooctane and cyclodecane to give cycloalkanes with different carbon numbers, 
predominantly multiples of the substrate carbon number. Dimers are the major product, with successively 
decreasing amounts of higher oligomers formed. In addition, polymerization of the cycloalkanes occurs, 
presumably proceeding via olefin ring opening metathesis polymerization (ROMP). 

12. Combined experimental and theoretical studies on C-C reductive elimination from 
(PCP)lrRR' complexes 
Rajshekhar Ghosh, Thomas J. Emge, Karsten Krogh-Jespersen and Alan S. Goldman, Rutgers 
University, Piscataway, NJ 

Transition-metal-catalyzed C-C cross-coupling reactions involving Sp3_, Sp2_ and sp- carbon atoms are 
well established as a practical tool of synthetic organic chemistry. However the factors controlling the key 
C-C bond formation step remain poorly understood. We have synthesized nine complexes of the type 
(PCP)lr(R)(R') (PCP = k3-CsH3-2,6-(CH2ptBu2h) (where R, R' = Ph, Me, CH=CHPh or CCPh) and 
determined the activation energies for C-C elimination, both experimentally and theoretically. The 
complexes have all been crystallographically characterized as the corresponding six-coordinate CO 
adducts. It has been previously proposed that an important factor favoring the rate of C-C reductive 
elimination is greater s character in the C-based orbital used to bind to the metal in complexes of the type 
R2M(PH3h (where M = Pd, Pt) (e.g. Sp2 more favorable than sp\ Our results, however indicate that 
complexes of the type (PCP)lr(Me)(R) and (PCP)lr(CH=CHPh)(R), have similar activation barriers, while 
complexes of the type (PCP)lr(Ph)(R) have much higher barriers. DFT calculations have shown that the 
vinyl or phenyl groups must rotate in the transition state which involves the pi system of these ligands. It 
appears that the ligand geometry and the availability of the pi system rather than the lesser directionality 
of the Sp2 orbitals, is the major factor facilitating reductive elimination of Sp2 - and sp-carbon-based ligands. 
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13. Mixed methyllt-butyl-substituted PCP pincer-ligated iridium catalyst for alkane 
dehydrogenation 
Sabuj Kundu, Zhuo Gao, Ralf Warmuth, Yuriy Choliy, Karsten Krogh-Jespersen and Alan S. Goldman, 
Rutgers, The State University of New Jersey, Piscataway, NJ 

Pincer-ligated (R4PCP)lr-based complexes are valuable catalysts for the dehydrogenation of alkanes and 
alkyl groups. The ligands of all such reported catalysts are substituted with four identical phosphinoalkyl 
groups (typically t-butyl). The presence of sterically bulky, robust, phosphinoalkyl groups presumably 
offers protection against cluster formation and bimolecular catalyst deactivation, but is also presumed to 
raise the barrier of the desired reaction of the fragment with the alkane substrate. However, OFT 
calculations strongly support the conclusion that the key transition states for alkane dehydrogenation are 
highly unsymmetrical with respect to their steric demands. For example, the enthalpy calculated for the 
transition state for b-H elimination by (PCP)lr(1-butyl)(H), to give (PCP)lr(1-butene)(H)2, is 12.2 kcal/mol 
above free (PCP)lr plus n-butane for the parent species (tBu"'PCP)lr. By contrast, for the single-methyl
substituted species, (tBu3MePCP)lr, the corresponding transition state is only 2.7 kcal/mol above free 
reactants. The resulting calculated advantage of the (tBu3MePCP)lr species (9.5 kcal/mol) is offset only 
partially (by 6.8 kcal/mol) by tighter binding to 1-butene in the resting state. In this context we have 
synthesized mixed methyl/t-butyl substituted PCP complexes: [2-(di-tert-butylphosphino)methyl-6-(tert
butyl-methyl-phosphino)methyljphenyljtetrah~droiridium, (tBu3MePCP)lrH4, and [2,6-bis[(tert-butyl-methyl
phosphino)methyljphenyljdihydroiridium, (tBU Me2PCP)lrH4. We find that these complexes are significantly 
more effective for alkane dehydrogenation than the parent (tBu4PCP)lr complexes under typical conditions. 
The calculations applied in these systems require an ability to accurately capture steric effects. 
Accordingly we have tested several OFT methods and protocols against a wide range of experimental 
data for binding to (tBu4PCP)lr. We find that the use of PBE functionals gives significantly better 
agreement with experiment than is obtained with the commonly used B3L YP functionals. 

14. Iron and osmium pincer complexes 
Elizabeth M. Pelczar, Thomas J. Emge, Karsten Krogh-Jesperson and Alan S. Goldman, Rutgers, The 
State University of New Jersey, Piscataway, NJ 

Iridium pincer complexes (e.g. (PCP)lrHn; PCP = 2,6-C6H3(PR2h) are the most effective molecular 
catalysts known for the dehydrogenation of alkanes. In an effort to screen other pincer ligated transition 
metal complexes as potential catalysts, we have begun an investigation of the isoelectronic group 8 PNP 
series (PNP = 2,6-bis(dialkylphosphinomethyl)pyridine). Toward this end, two new catalyst precursors of 
the type (tBuPNP)MCln (M = Fe, n = 2; M = Os, n = 3) have been synthesized. Reduction of (tBuPNP)OsCI3 
with NaEtsBH4 yields the tetrahydride complex, (tBuPNP)OsH4; this is a purely classical (Os(lV)) 
tetrahydride, in contrast with iridium analogues (PCP)lrH4, which show short H-H distances. 
(tBuPNP)Fe(COh, an unusually blue colored complex, has been synthesized by reaction of (tBuPNP)FeCI2 
with either NE4BH4 or Na(Hg) under CO. This complex has unusual bent Fe-C-O angles. The 
characterization of the new complexes will be discussed, including their electronic structures. OFT 
calculations will be presented which, in particular offer insight into the bent Fe-C-O angles of 
(tBuPNP)Fe(COh. 
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15. Atropisomeric Cobaloximes: synthesis and NMR study 
B. D. Gupta and Debaprasad Mandai, Indian Institute of Technology Kanpur, Kanpur, India 

Organocobaloximes, RCo(dmgHhPy, have extensively been used to mimic the vitamin B12 coenzyme. 
The solution studies in alkylcobalamins and in organocobaloximes suggest that the Co-C bond length is 
responsive to both steric and electronic effects in organocobalt (III) compounds. 

The spectral and structural properties of cobaloximes and NMR, in particular, have been extensively used. 
In majority of the complexes, the dmgH (Me) signal appears as a sharp singlet at »2.0 ppm in the 1H NMR 
spectra indicating the chemical equivalence of all four methyl groups. Non-equivalence of the dmgH in 1: 1 
ratio, however, has been observed in a few cases, when either of the axial ligands is asymmetric. 

The variable temperature NMR study in 2-substituted benzyl cobaloximes will be discussed. The cobalt 
bound CH2 becomes diastereotopic and the dmgH methyl protons show non-equivalence (1: 1) at sub
zero temperature. The non-equivalence is quite striking since there is no chiral group attached to the 
cobalt. The interaction of the axial with the equatorial ligand causes hindered rotation of the Co-C and lor 
C-Ph bond and leads to nonequivalence. This is partly due to the weak interactions between the benzyl 
group and the dioxime ring current and is supported by the crystal structures of benzyl cobaloximes. 

Related References: B. D. Gupta et al. Organometallics, 26 (2007) 658; Organometallics, 25 (2006) 92; 
Organometallics, 24 (2005) 4454; Organometallics, 24 (2005) 1501; Organometallics, 23 (2004) 2069 

Polymers General Session 
Sponsor: ACS Division of Polymer Chemistry (POLY) 
Organizer: Erica Martin Rohm and Haas, n/a 
Presider: Erica Martin Rohm and Haas, n/a 

16. Clay Aerogel/Polymer Composite Materials 
David A. Schiraldi, Matthew D Gawryla, Suneel A Bandi, Jack R Johnson III, Eric Arndt, Jared Griebel, 
Kevin Lamison and Katherine Findlay, Case Western Reserve University, Cleveland, OH 

Clay aerogels can be produced from smectite starting materials in a robust, environmentally-friendly 
process. Several options exist for introduction of polymers into these aerogels, resulting in low density 
materials. Clay aerogel/polymer composites produced in this manner have potential as insulating, stimuli 
responsive, and energy dissipating applications. Several exemplary systems will be discussed. 
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17. High Strength Biodegradable Tyrosine-Derived Polymers 
Arthur Schwartz, TyRx Pharma, Inc., Monmouth Junction, NJ 

High Strength Biodegradable Tyrosine-Derived Polymers 

A class of degradable polyesters derived from tyrosine and other natural metabolites was structurally 
tuned for the purpose of optimizing mechanical strength parameters (tensile strength, modulus). In 
previous studies it was demonstrated that this class of polymers was biocompatible and osteoconductive, 
however, it was felt that if the polymers were to function in high strength load bearing fracture fixation 
applications, some redesign of the polymeric primary structure was in order. 

In this study the polymer primary structure was varied by substituting rigid aromatic or unsaturated 
structures for the more flexible methylene constructs and by adding groups which would impose non
bonded and cross linked association of polymer chains. Alterations in polymer design were implemented 
both at the backbone and pendent group level. 

These structural changes led to values for mechanical strength parameters which were more than twice 
the original values. The tensile strength ranged from 37-109 MPa and the modulus ranged from 1.1-3.9 
GPa: compared to literature values for "Dacron"; 59-72 MPa and 2.8-4.1 GPa respectively. 

18. Cross-linking chitosan nanofibers 
Jessica D. Schiffman and Caroline L. Schauer, Drexel University, Philadelphia, PA 

Electrospinning chitosan is an inexpensive scalable processing method for creating continuous, randomly 
oriented, nanofibrous meshes. Chitin is a high-molecular weight linear polymer composed of N-acetyl-D
glucosamine (N-acetyl-2-amino-2deoxy-D-glucopryanose) units linked by I3-D (1---+4) bonds. A nitrogen
rich polysaccharide, chitin is abundant in crustaceans, mollusks, insects, and fungi and is the second 
most abundant organic material (produced by biosynthesis) second to cellulose. Chitosan, the N
deacetylated derivative of chitin is environmentally friendly, non-toxic, biodegradable, and anti-bacterial. 
These characteristics in conjunction with the beneficial effects of increased surface area from its 
nanofiberous form make electrospun chitosan ideal for medical, packaging, agricultural, and automotive 
applications. 

We have electrospun low, medium, and high molecular weight as well as a practical grade of chitosan. 
Since the as-spun fibers dissolved in water, cross-linking the fibers is an integral step toward developing 
devices such as filters that would require a biodegradable, antimicrobial, porous nanofibrous mat that 
would be insoluble in water. Hence, a novel vapor-phase cross-linking method was identified. Various 
composite fibers based on the chitosan fiber are also being investigated. Chemical, structural, and 
mechanical analyses have been conducted utilizing FTIR, SEM, and Kawabata microtensile testing 
respectively. 

19. Recent advances in polymeric antimicrobials 
Carmen Hendricks-Guy1, Ted Deisenroth1, Xi nyu Huang1, Andrea Preuss2, Sophie Marquais-Bienewald2 

and John Jennings 1, (1 )Ciba Specialty Chemicals Corporation, Tarrytown, NY, (2)Ciba Specialty 
Chemicals Grenzach GmbH, Grenzach, Germany 

Polymeric antimicrobials containing biocidal functionality such as biguanide, phosphonium salts, 
quaternary alkyl ammonium salts and quaternary pyridinium salts are known and provide several 
advantages over conventional antimicrobials. For example, disinfectant polyhexamethylenebiguanide 
(PHMB), is a polymeric antimicrobial found to be effective against a wide variety of microbes at low dose 
levels. Advantages of polymeric antimicrobials may include an increase in efficacy, better substrate 
compatibility, effective antimicrobial lifetime and reduction in residual human and animal toxicity. Current 
areas of investigation include the introduction of antimicrobial functional groups onto polyethyleneimine 
(PEl). This paper describes synthetic approaches to construct novel PEl functionalized antimicrobials that 
provide a broad spectrum of activity. 
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20. Functional Bis-silanols Through Pt-nanocluster Catalysis: High Yield Synthesis and 
Applications 
Bhanu P. S. Chauhan*1, Alok Sarkar1, Moni Chauhan2 and Abhishek Roka 1, (1 )Nanomaterials 
Laboratory of Center for Engineered Polymeric Materials, Department of Chemistry, City University of 
New York, Staten Island, NY, (2)Queensborough Community College, Bayside, NY 

Bis-silanol is one of the most useful precursors for the synthesis of siloxane-based polymers. However, 
the development of such siloxanes materials has been impeded because of the limited accessibility of 
bis-silanols monomers. Here in this presentation, we will describe a mild and highly efficient synthesis of 
bis-silanols via oxidation of bis-hydrosilanes using Pt-nanocluster catalysts. A highly selective 
transformation of silanes to corresponding silanols was observed with no formation of disiloxane products. 
All polymer products were well characterized by multinuclear NMR spectroscopy. The chain length 
properties were obtained by GPC technique. The thermal and elastomeric properties of such polymers 
were studied by techniques such as TGA-DTA, DSC and TMA. 

21. Inorganic-organic hybrid polymers 
Julie E. Mertzman and Sarah L Stoll, Georgetown University, Washington, DC 

The synthesis of hybrid inorganic-organic materials has been of great interest. We use the unusual 
magnetic molecule Mn12012(02CCH3)1s(H20)4 or Mn-12, in a variety of these materials. Cluster 
crosslinked polymers are prepared by radical polymerization of olefin substituted Mn12 with styrene as a 
co-monomer. The incorporation of magnetic clusters into organic polymers to form inorganic-organic 
hybrid polymers has been of interest for biological application. 

22. Self-Assembled Nanostructures from Ferrocene-Grafted Polybutadienes 
Bhanu P. S. Chauhan*, Alok Sarkar, Bharthi Balagam and Alia Yegereva, Nanomaterials Laboratory of 
Center for Engineered Polymeric Materials, Department of Chemistry, City University of New York, Staten 
Island, NY 

A new synthetiC route for the ferrocene-grafted silyl-functional polybutadienes has been developed using 
Pt-nanocluster catalysis. The metallocene unit has been incorporated into the polymer side chain of 
hydrosilylated polybutadiene (PBD-SiH) via hydrosilylation reaction of vinylferrocene (scheme). The 
structure and regioselectivity of new ferrocene based polymers were determined using multinuclear NMR 
techniques such as 1 H, 13C and 29Si NMR. The chain-length properties of the polymers were 
investigated using Gel Permeable Chromatography (GPC). The thermal behavior of these ferrocene 
functional polymers was studied by TGA, DTA and DSC techniques. The electro chemical behavior of 
synthesized compounds has been studied by cyclic voltametry. The morphological properties of 
ferrocene-functional polymers have been studied by various electron microscopic techniques such Atomic 
Force Microscopy (AFM), Scanning Electron Microscopy (SEM) and Transmission Electron Microscopy 
(TEM). The AFM, SEM and TEM observation of these polymer systems has shown the self-assembling of 
the polymers into spherical nanostructures of 60-100nm. After the pyrolysis of ferrocene polymer (>500 
DC) the AFM studies has shown iron nanoparticles in the range of 150-200 nm. 
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ACS Career Management Workshop 
Sponsor: ACS Department of Career Management and Development (CMD), Joule Scientific 
Organizer: Garretta Rollins American Chemical Society, Washington, DC 
Session Overview: The following three one-hour modules cover all aspects of managing an effective job 
search: (1) Job Searching Strategies; (2) Resume Preparation for the Chemical Professional; 
(3)lnterviewing Skills for the Chemical Professional. 

23. Job Searching Strategies 
James D. Burke, ACS Board of Directors, Glenside, PA 

This session will discuss employment trends and professional values (self-assessment), the process of 
networking, and the benefits of informational interviewing. 

24. Resume Preparation for the Chemical Professional 
James D. Burke, ACS Board of Directors, Glenside, PA 

Your resume is a personal introduction and leaves an impression. Learn which personal data format is 
right for your "marketing plan," and how to construct a winning resume. 

25. Interviewing Skills for the Chemical Professional 
James D. Burke, ACS Board of Directors, Glenside, PA 

Many job seekers think their work ends once an interview is secured. Think again! This session will 
examine the interview process, types of interviews, frequently asked questions, and how to evaluate an 
offer. 

Cope Scholars Award Symposium I: Michael P. Doyle 
Sponsor: ACS Division of Organic Chemistry (ORGN) 
Organizer: Scott Sieburth Temple University, Philadelphia, PA 
Presider: Scott Sieburth Temple UniverSity, Philadelphia, PA 

26. Mixed Isotope Labeling as Proof of Shape Selectivity in Zeolite Catalysis 
Bruce R. Cook, ExxonMobil Research and Engineering Company, Annandale, NJ 08801, NJ 

Zeolites are crystalline alumino-silicates with a wide range of regular and well defined pore sizes and 
connectivities. The pore sizes are in the size and shape range of many organic molecules. Acidic zeolites 
have been utilized as catalysts for a wide range of organic transformations in the petrochemical industry, 
including many shape selective reactions. In shape selective reactions the relative contribution of external 
vs. internal sites, pore connectivity, and pore size are often critical to the design of effective catalysts. It is 
usually difficult to clearly determine the relative roles of these critical factors. Reported here is the use of 
mixed isotopic study using two different sized reactants, one labeled with 13C-carbon and one with natural 
abundance carbon, to elucidate detailed mechanism and effect of zeolite pore structure on a novel 
bimolecular acid catalyzed reaction. The use of advanced analytical techniques, such as GC-FI-TOF 
mass spectrometry, MAS 13C NMR and imagining SIMS, were critical to the conclusions of this study. 
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27. Aggregative Growth of Colloidal Nanocrystals: Kinetics and Mechanism 
William E. Buhro, Washington University, St. Louis, MO 

The lack of rational, controlled nanocrystal syntheses results from a poor understanding of nanocrystal
growth mechanisms. Particle aggregation is known to contribute to the growth of colloidal materials, yet 
the synthetic community has not realized the intrinsic advantages of aggregative growth for achieving 
diameter and dispersity control. We have adapted the well-known KJMA model to aggregative growth, 
and have derived a straightforward analytical method for analysis of the growth kinetics. The method 
allows extraction of separate aggregative-nucleation, aggregative-growth, and Ostwald-ripening rate 
constants. Application of the method to experimental data for the aggregative growth of metallic 
nanocrystals will be presented. The results establish that the aggregative nucleation rate, and therefore 
the ultimate nanocrystal mean size and size distribution, can be controlled through the addition of 
nucleation-control agents. The limitations of the method will also be discussed. 

28. Terminal Olefins through Cobalt-Catalyzed Alkene Dimerization 
Richard D. Broene 1, Ethan Van Arnam 1, Laura Onderko 1, William M. Lamanna2, Anthony Volpe Jr3 and 
Maurice Brookhart3, (1 )Bowdoin College, Brunswick, ME, (2)3M Company, St. Paul, MN, (3)University of 
North Carolina, Chapel Hill, NC 

[Cp*P(OMehCoCH2CH3t [BArFr, generated by the addition of HBArF to Cp*P(OMehCo(ethene) 
catalyzes the oligomerization of 1-hexene to give dimers and trimers. When a deficit of the acid is used, 
linear &alpha olefin dimers are produced at the expense of trimeric products: e. g. 1-butene, 1-hexene, 
and 1-octene give 1-octene, 1-dodecene, and 1-hexadecene, respectively. The size of the phosphine 
ligand determines the ratio of linear to branched dimer formed in the reaction. We will discuss a novel 
mechanism for the reaction and the synthesis of several new complexes designed to favor linear over 
branched products in this reaction. 

~n-Bu 
d e5 

0.4-0.S eq. L/Co,,/ 
}/ 

• 

L= phosphine, phosphite,S- quinolyl 

29. The Magic of Dirhodium in Catalysis 
Michael P. Doyle, University of Maryland, College Park, MD 

~n-Dec + n-Bu~n-Hex 
plus trimer 

Dirhodium compounds are highly effective catalysts for a broad range of chemical transformations. This 
presentation will focus on three applications: catalytic metal carbene reactions, Lewis acid catalysis, and 
chemical oxidations. Optical yields at or greater than 95% have been achieved with high turnover 
numbers in carbon-carbon bond forming reactions. Diastereoselectivity, regioselectivity, and 
chemoselectivity are also high, and enantiomer differentiation is achieved with exceptional ease. 
Chemical oxidations by tert-butyl hydroperoxide catalyzed by dirhodium compounds provide a diversity of 
transformations, and recent applications will be presented and discussed. The basis for the high level of 
control that has been achieved is the use of carboxamidate ligands. 
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Medicinal Chemistry Symposium 
Sponsor: ACS Division of Medicinal Chemistry (MED), Merck Research Labs, CEM, Varian 
Organizer: David Nugiel Astra Zeneca, Wilmington, DE 
Presider: David Nugiel Astra Zeneca, Wilmington, DE 
Session Overview: Recent advances in CNS Therapeutics The session contains talks focused on recent 
advances in central nervous system disorders with novel approaches towards solving these challenging 
problems. A mix of approaches that use computational chemistry, X-ray crystallography, classical SAR 
methods and novel synthetic chemistry will be presented. 

30. Synthesis of Novel Chromenone, Quinolone and Quinoline-2-carboxylic acid (4-
morpholin-4-yl-phenyl)amides: A Late-Stage Diversification Approach to Potent 5HT1 B 
Antagonists 
Carey L. Horchler, John P. McCauley Jr., James E. Hall, Dean H. Snyder, W. Craig Moore, Thomas J. 
Hudzik and Marc J. Chapdelaine, AstraZeneca Pharmaceuticals LP, Wilmington, DE 

Multiparallel amenable syntheses of 6-methoxy-B-amino-4-oxo-1 ,4-dihydroquinoline-2-carboxylic acid-(4-
morpholin-4-yl-phenyl)amides (I) and 4-amino-6-methoxy-B-( 4-methyl-piperazin-1-yl)-quinoline-2-
carboxylic acid (4-morpholin-4-yl-phenyl)amides (II) which facilitate late-stage diversification at the B
position of (I) and at the 4- and B-positions of (II) are described. The resulting novel series were 
determined to contain potent 5HT1 B antagonists. Preliminary SAR data is presented. 

31. The Discovery of Non Transition-State Isostere BACE Inhibitors 
Hemaka A. Rajapakse, Merck Research Laboratories, n/a, NJ 

Incorporation of traditional aspartyl protease transition-state isosteres such as statines and 
hydroxyethylamines into peptidomimetic scaffolds has resulted in the discovery of potent BACE inhibitors. 
Their therapeutic use to treat Alzheimer's disease has, however, been limited by the challenge of 
combining potency and adequate physical properties of such inhibitors to permeate the CNS. The 
discovery of a novel aspartyl protease binding motif and its incorporation into potent BACE inhibitors 
displaying improved physical properties will be presented. The binding of this motif in the catalytic site of 
BACE and its impact on the enzyme's topology will be described and illustrated by several crystal 
structures. 

32. Design and synthesis of novel norepinephrine reuptake inhibitors 
Lori Krim Gavrin, Paige E. Mahaney, Eugene J. Trybulski, An T. Vu, Gary P. Stack, Stephen Cohn, 
Douglas Jenkins, Joseph Sabatucci, Fei Ye, Michael Webb, Justin Belardi, Kimberly Sipe, Jenifer Lieter, 
Grace Johnston, Kevin Burroughs, Scott Cosmi, Liza Leventhal, Yingru Zhang, Cheryl Mugford, Sharon 
Rozenzwieg-Lipson, Brian Platt and Darleen C. Deecher, Wyeth, n/a, PA 

Drugs that possess norepinephrine reuptake inhibition, either selectively or in combination with serotonin 
reuptake inhibition, have been approved for multiple indications including major depressive disorder 
(MDD), attention deficit hyperactivity disorder (ADHD), and pain disorders such as diabetic neuropathy 
and fibromyalgia. Venlafaxine was the first dual norepinephrine / serotonin reuptake inhibitor to be 
approved for the treatment of MDD and is widely prescribed because of its rapid onset of action and 
superior efficacy. In an effort to develop novel norepinephrine reuptake inhibitors for evaluation in a 
variety of predictive animal models, the venlafaxine-like scaffold was reinvestigated. Our efforts in this 
area lead to the identification of a potent and highly selective norepinephrine reuptake inhibitor. Details 
about the identification of this compound from data mining, in vitro screening analyses, structure-activity 
relationships, and pharmacokinetic parameters will be presented as well as data for multiple in vivo 
models. 
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33. Cyclic Urea-based 5HT1 B Antagonists 
David Nugiel, Astra Zeneca, Wilmington, DE 

The 1 ,4-dihydroquinolone template is a useful core for designing potent 5-HT1 B antagonists. Using a 
pharmacophore cluster analysis paradigm, new 5-HT1 B antagonist scaffolds were designed to improve 
the in vitro and in vivo profile of these prior scaffolds. Out of this pharmacophore analysis a cyclic urea
based scaffold was designed and several analogs were prepared. This presentation will focus on the 
process that helped design that scaffold, the chemistry used to prepare those analogs, and the SAR that 
resulted from this series. 

Physical Chemistry General Session 
Sponsor: ACS Division of Physical Chemistry (pHYS) 
Presider: Larisa Toulokhova n/a, n/a, PA 

34. Potential energy surfaces for intermolecular proton transfer in crystalline aspirin: a 
computational study 
Matthew Wampole and Michelle M. Francl, Bryn Mawr College, Bryn Mawr, PA 

The potential energy surfaces for intermolecular proton transfer in crystalline aspirin are explored using 
computational techniques. The implications for the temperature dependence of the neutron diffraction 
structure are discussed. 

35. Connecting atomic-scale surface structure to macroscopic surface conductance: 
application to gamma-alumina 
Karl Sohlberg, Drexel University, Philadelphia, PA, Shuhui Cai, State Key Laboratory of Physical 
Chemistry of Solid Surfaces, Xiamen University, Xiamen, China and Monica Caldararu, lIie Murgulescu 
Institute of Physical Chemistry of the Romanian Academy, Bucharest, Romania 

A new approach to probing the atomic-scale surface chemistry of heterogeneous catalysts will be 
presented. The approach makes a direct connection between atomic-scale surface structures and 
macroscopic conductance measurements. We have applied this technique to gamma-alumina, a catalytic 
material that serves widely as a petroleum refining catalyst, as an active ingredient in cracking catalysts, 
and as a support material in automotive emissions control catalysts. A dual-charge-carrier model has 
previously been advanced to explain the observed nonlinear thermal dependence of surface conductance 
on gamma-alumina [M. Caldararu et aI., Applied Surface Science, Vol. 181, (2001) p. 255.]. In this model, 
charge is carried across the surface by two independent types of atomic or molecular charge-carriers, 
each with different mobility. We have cast the dual-charge-carrier model into mathematical form. We then 
carried out first-principles calculations for various possible interactions of charge-carrier-species with the 
gamma-alumina surface. From these calculations we estimate the values of the energy parameters in the 
model. By comparing the values of these energy parameters as determined by first-principles calculations 
to those obtained by fitting the mathematical form of the model to experimental data, new insight is 
gained into the nature and transport of the charge-carrier species. The results support the hypothesis that 
the intrinsic hydrogen content and surface moisture of gamma-alumina provide a possible explanation of 
the observed thermal dependence of surface conductance. 

36. Rotation-inversion study of the -XH2 group in methylamine and methylphosphine 
Hae-Won Kim, Abington College Penn State, Abington, PA and Daniel Zeroka, Lehigh University, 
Bethlehem, PA 

Using the HF, MP2, and DFT methods with a 6-311G** basis set, we examine the internal rotation and 
inversion of the -XH2 group in methylamine and methyl phosphine. These motions are studied by fitting 
the energy determined at 118 fixed geometries for methylamine and at 144 fixed geometries for 
methyl phosphine using the two geometrical variables CI>, the dihedral angle of the lone-pair of electrons 
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on the XH2 group, and t, the angle between the XH2 plane and the C-X axis. The energy surface is fit 
using the sums of product of Bessel functions of the first kind, Jm, and cos(m<t». The surface depicts 
several special points: the three minimum energy points, the three first-order internal rotation transition 
pOints of XH2 group about the C-X bond, the three first-order rotation-inversion transition pOints and the 
three second-order inversion transition pOints. For methylamine the energy barriers for pure rotation is 
10.6 kJ/mol, rotation inversion is 26.2 kJ/mol and pure inversion is 29.5 kJ/mol based on MP2/B3LYP 
methods. For methylphosphine the energy barrier for pure rotation is 8.9 kJ/mol, rotation-inversion is 
152.7 kJ/mol and pure inversion is 155.4 kJ/mol based on MP2/B3LYP method. They are in good 
agreement with experimental values. 

37. Revisiting through-space NMR shielding effects; it's not just shielding cones 
anymore 
Ned H. Martin, UNCW, Wilmington, NC 

The traditional way of predicting through-space NMR shielding utilizes the McConnell equation which 
results in the familiar "shielding cones" found in most NMR texts. Ab initio calculations have shown that 
through-space NMR shielding effects are more complex than that equation, which simply projects through 
space the anisotropy of the magnetic susceptibility of the functional group ostensibly causing the 
shielding. In fact, our calculations have shown that in some instances almost half of the (de)shielding 
effect arises from orbitals associated with the atom experiencing the shielding effect. The net shielding 
experienced by an atom is a composite of through-space magnetic anisotropy effects, bond or orbital 
polarization effects and other consequences of the orbital interactions that take place. Our research over 
the past ten years has shown that Hartree-Fock calculations of through-space NMR shielding values 
using the GIAO method and a moderate sized basis set give results for through-space shielding that 
agree well with experimental chemical shift measurements in a variety of systems incorporating various 
functional groups. Our method will be described and results for the through-space shielding near several 
common organic functional groups will be discussed. Our computed shielding surfaces will be contrasted 
with the prediction based on the traditional McConnell shielding cone equation. 

38. Molecular dynamics simulation of plasma membrane structure 
Vamshi K. Gangupomu and Franco Capaldi, Drexel UniverSity, Philadelphia, PA 

Plasma membranes are critical to the proper function and viability of cells. They act as selective barriers 
protecting the cells from their environment as well as solvent for various proteins that playa major role in 
cell signaling. The structure of the cell membrane plays an important part in both these roles. The 
structure of plasma membranes has been subject of intense research because of its importance in 
various fields such as pharmaceutical manufacturing, disease conditions, drug delivery and gene therapy. 

Using cells for manufacturing and research purposes has become a day-to-day event, but structure of 
plasma membrane is not well understood. We need a better understanding of: 1) Breaching the plasma 
membrane as in the case of gene therapy where the gene is to be delivered into the cell past the 
membrane or in chemotherapy, when the cells become resistant to the drugs by developing a rigid 
plasma membrane, 2) the role of the membrane protecting the cell membrane when handling or pumping 
the cells during drug manufacture. Given the dimensions of cells and their membranes, microscopic 
interactions playa very important role in determining the membrane structure. The localized atomic level 
information given by molecular simulations will be very important in understanding the behavior of cell 
membrane lipids under various conditions. 

We use Molecular Dynamics to compute the atomic structure and dynamics of a lipid bilayer system from 
known atomic interactions. Our goal is to use an all atom molecular dynamics simulation, of phospholipid 
bilayer representing the plasma membrane and to investigate the interactions between these lipids at the 
atomic level. Various properties such as order parameters, correlation functions and the radial distribution 
function were determined. These properties were used to investigate changes in the structure and fluidity 
of the plasma membrane as a function of composition. 
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39. Contributions of the 8-methyl group normal modes to the flavin vibrational spectrum 
Azaria S. Eisenberg and Johannes P. M. Schelvis, New York University, New York, NY 

The flavin molecule is ubiquitous throughout biochemistry as a cofactor of various enzymes,[1] and the 
interaction of its 8-methyl group with the protein may be an important factor in regulating its function.[2] In 
this study, the hydrogens of the 8-methyl group of the flavin were exchanged for deuteriums, and the 
changes to the NMR and Raman spectra were noted throughout the procedure. Further information was 
provided by a DFT calculation of the theoretical vibrational spectra and vibrational modes. Several 
unexpected changes occurred as a result of the deuteration, which are all clearly explained as resulting 
from the interplay of mass and decoupling effects, the evidence for which comes from the combined 
information from the theoretical calculations, experimental Raman spectra, and NMR spectra. This study 
not only provides information on the identification of the 8-methyl group interactions, but also a general 
method by which methyl group vibrations can be better understood. 

1 S. Weber, Biochimica et Biophysica Acta 1707, 2005, pp. 1 

2 A Mees, T. Klar, P. Gnau, U. Hennecke, AP.M. Eker, T. Carell, L-O Essen, Science, 306, 2004, pp. 
1789-1793 
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40. Ultrasonic Studies of Tertiary Solvent Systems 
Anandita Raj at, S.D. Nari Gyanashthali Mahavidyalaya, Gonda, India 

We had previously studied [1] interaction of tetraalkyl ammonium iodide with mixed ethanol-water 
solvents using ultrasonic techniques. Ultrasonic techniques may be advantageously used to measure 
parameters such as ultrasonic veloCity, isentropic compressibility, and apparenUpartial molal 
compressibility. From a study of ultrasonic measurements it was concluded that the larger R4N+ ions 
exhibit a higher ion-solvent interaction; such interaction was found to follow the trend: Bu4N+ > Pr4N+ > 
Et4N+ > Me4N+. 

More recently it was reported [2] that association of opposite ions in aqueous tert-Butanol solutions of 
tetraalkyl ammonium iodides is weak. This suggests an important influence of the solvent structure. It may 
thus be concluded that ternary system, water+ t-BuOH+Bu4NI, can serve as a model system to study 
both hydrophobic phenomena, the hydrophobic hydration of t-BuOH molecules and the hydrophobic 
association of Bu4N+ ions. 

Our previous results and [2] are consistent in that the data in both cases indicates a higher level of ion
solvent interaction with larger R4N+ ions. A number of interesting issues remain open; e.g., (1) Are there 
important differences in the ion-solvent interactions depending upon whether ethanol-water or tert
butanol-water solvent combination is used? (2) Since tert-Butanol find application in combination with 
ethanol as a denaturant it is interesting to explore the characteristics of quad water+ethanol+tert
Butanol+Bu4NI systems, (3) What role temperature plays on tertiary and quad systems like the ones 
above. We believe that ultrasonic measurements offer significant new insights and flexibility with respect 
to these issues. Several set of data and analysis from comparative ultrasonic studies of such systems will 
be presented. 

93 

93 



References [1] "Interaction of Tetraalkylammonium Iodides in Some Mixed Solvents by Ultrasonic 
Studies," Ph.D. Thesis, Dr. Anandita Raj at, University of lucknow, lucknow, India, 1996. [2] "Hydration 
and association in solutions of tetraalkylammonium Iodides," Agnieszka Kuba and Ewa Hawlicka, Phys. 
Chem. Chem. Phys., 2003, 5, 4858-4863. 

41. Competition between solvent-quenching and indole-quenching offluorenones: a 
spectroscopic and computational study 
Swarna Basu, Adam J. Poncheri and Crystal M. Schneck, Susquehanna University, Selinsgrove, PA 

The interaction between 9-fluorenone (9F) and various indoles in different types of solvents (polar protic 
and polar aprotic) has been studied using both quantum chemical calculations and steady-state 
fluorescence experiments. Fluorescence quenching of fluorenones by both solvents and indoles and the 
competition between the two quenching effects was examined using steady-state fluorescence 
spectroscopy. Consistent with previous studies, it was found that polar protic solvents such as methanol, 
ethanol, and water significantly quenched the fluorescence of 9F but the addition of indoles reversed the 
solvent quenching. In polar aprotic solvents the indoles quenched the fluorescence of fluorenone. It was 
also observed that in binary solvent systems, there was competition between indole-quenching and 
solvent-quenching. A Stern-Volmer analysis was carried out to determine quenching constants. Ab initio 
calculations using Gaussian03 were also carried out in order to determine the minimum energy 
conformations of these systems as well as binding energies and intermolecular distances. Further 
computational studies investigating solvent effects are currently underway with the goal of comparing 
binding energies of substituted fluorenones with a series of solvents of varying polarity. One substituted 
fluorenone of interest is 9-fluorenone-2-carboxylic acid (9F2C) which is known to cross-link proteins via a 
multi-photon excitation process and these studies are designed to further characterize and understand 
the interaction between the photoactivator and the protein. 

Sirtuin Biochemistry: The Biological Chemistry of Aging 
Sponsor: ACS Division of Biological Chemistry (BIOl) 
Organizer: Benjamin Schwartz GlaxoSmithKline, Collegeville, PA 
Presider: Benjamin Schwartz GlaxoSmithKline, Collegeville, PA 
Session Overview: The session is intended to discuss the latest developments in this field. Sirtuins have 
recently been implicated in increasing longevity when activated (either genetically or through small 
molecules), and as such have high interest as research topics in the academia and industry. 

42. Sirtuins catalyze protein deacetylation and ADP-ribosylation:insights and 
mechanisms 
Anthony A. Sauve, Weill Medical College of Cornell University, New York, NY 

Sirtuins are implicated in the regulation of diverse cellular processes, such as stress resistance, metabolic 
control, apoptotic signaling and chromatin regulation. Sirtuins regulate these processes by utilizing NAD+ 
to accomplish deacetylation and ADP-ribosylation reactions on a variety of cellular proteins. The catalytiC 
mechanisms for sirtuin catalyzed reactions are under investigation in our laboratory. The deacetylation 
reaction is proposed to be initiated by ADP-ribosylation of acetyllysine to form a peptidylimidate 
intermediate with alpha-stereochemistry (Sauve et al Biochemistry 2001, 40(51): 15456-63}. Several 
chemistries have been attributed to the peptidylimidate intermediate, including nicotinamide base 
exchange and deacetylation reactions. Although the peptidyl intermediate and its chemistries have 
considerable experimental support, chemical characterization of this intermediate (as well as other 
intermediates of sirtuin reaction pathways) has proven challenging. ADP-ribosylation reactions on protein 
substrates independent of deacetylation have also been reported. The mechanism and reaction products 
for this latter reaction have not been elucidated. Several sirtuins studied within our lab have provided 
distinct mechanistic examples that provide insights into the NAD+ deacetylation reaction mechanism and 
on reports of ADP-ribosylation observed for sirtuin enzymes. 
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43. Structure and chemistry of sirtuins 
Ronen Marmorstein, The Wistar Institute, n/a, PA 

The sirtuin proteins are broadly conserved NAD+-dependant protein deacetylases, or in some cases 
ADP-ribotransferases, that are implicated in diverse biological processes including DNA regulation, 
metabolism and longevity. In mammals, sirtuins regulate transcription factors such as p53, FOXO, and 
PPARy to counteract age associated diseases such as obesity, and type II diabetes, thus pointing to 
these enzymes as important drug targets. Deacetylation by Sir2 enzymes proceeds by a novel reaction in 
which the substrates NAD+ and acetyl-lysine within protein targets are used to generate lysine, 2'-0-
acetyl-ADP-ribose, and nicotinamide products. Nicotinamide is also a non-competitive inhibitor of the 
reaction by binding to a reaction intermediate to reform the NAD+ substrate. In my seminar I will describe 
the studies from my laboratory using the yeast Hst2 member of this protein family as a model to 
understand the structure and chemistry of how the sirtuin enzymes catalyze NAD+-dependant 
deacetylation and how these enzymes are inhibited by nicotinamide. Implications of these studies for the 
rational design of sirtuin-specific effectors will also be discussed. 

44. Chemistry and biology of the NAD+ -dependent protein deacetylases 
John Denu, Brian Smith, William Hallows, Terri Kowieski and Susan Lee, University of Wisconsin
Madison, Madison, WI 

The Sir2 (or sirtuin) protein family mediates lifespan, DNA repair, apoptosis, resistance to cell stress, and 
metabolism. However, the molecular basis for the varied phenotypes remains elusive. Most sirtuins 
catalyze a reaction in which the cleavage of NAD+ and histone/protein deacetylation are coupled to the 
formation of O-acetyl-ADP-ribose (OAADPr), a novel metabolite. Several reports suggest that some 
sirtuins are mono-ADP-ribosyltransferases, while others have suggested that these enzymes harbor both 
activities. Using a series of acetyl-lysine analogues within a histone H3 peptide, we have explored the 
catalytic pathways that lead to either protein deacetylation or protein ADP-ribosylation. The results are 
consistent with a deacetylation mechanism where the acetylated-Iysine oxygen acts as a nucleophile, 
displacing nicotinamide to form an a-1'-0-alkylamidate intermediate. Next, a conserved histidine activates 
the 2'-hydroxyl for attack of the a-1'-0-alkylamidate. Addition of water produces the final product 2'-0-
acetyl-ADP-ribose. Protein ADP-ribosylation by sirtuins appears to be a less efficient reaction that may 
result from nucleophiles intercepting the the a-1'-0-alkylamidate intermediate. Cellular OAADPr may 
function as a second messenger or a ligand/substrate for downstream protein targets. We demonstrate 
that the TRPM2 ion channel binds and is activated by OAADPr. We investigated whether mammalian 
sirtuins could directly control the activity of metabolic enzymes. We demonstrated that mammalian Acetyl
CoA Synthetases (AceCSs) are regulated by reversible acetylation and that sirtuins activate AceCSs by 
deacetylation. SIRT1 was the only member of seven human Sir2 homologues capable of deacetylating 
AceCS1 in cellular co-expression experiments. SIRT1 expression led to a pronounced increase in 
AceCS1-dependent fatty-acid synthesis from acetate. We also show that mitochondrial AceCS2 is 
regulated by acetylation, and specifically deacetylated by mitochondrial SIRT3. 

45. Neuronal SIRT1 activation as a novel mechanism underlying the prevention of 
Alzheimer's diease amyloid neuropathology by calorie restriction 
Giulio M. Pasinetti, Mount Sinai School of Medicine, Neuroinflammation Research Laboratories, Dpt of 
Psychiatry. One Gustave L. Levy Place, New York, NY 

Nicotinamide adenine dinucleotide (NAD)+-dependent sirtuins have been identified to be key regulators in 
the lifespan extending effects of calorie restriction (CR) in a number of species. In this study we report for 
the first time that promotion of the NAD+-dependent sirtuin, SIRT1-mediated deacetylase activity, may be 
a mechanism by which CR influences Alzheimer's disease (AD)-type amyloid neuropathology. Most 
importantly, we report that the predicted attenuation of a-amyloid content in the brain during CR can be 
reproduced in mouse neurons in vitro by manipulating cellular SIRT1 expression /activity through 
mechanisms involving the regulation of the serine/threonine Rho kinase ROCK1, known in part for its role 
in the inhibition of the non-amyloidogenic a-secretase processing of the amyloid precursor protein. 
Conversely, we found that the expression of constitutively active ROCK1 in vitro cultures significantly 
prevented SIRT1-mediated response, suggesting that a-secretase activity is required for SIRT1-mediated 
prevention of AD-type amyloid neuropathology. Consistently, we found that the expression of exogenous 
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human (h) SIRT1 in the brain of hSIRT1 transgenics also resulted in decreased ROCK1 expression and 
elevated a-secretase activity in vivo. These results demonstrate for the first time a role for SIRT1 
activation in the brain as a novel mechanism through which CR may influence AD amyloid 
neuropathology. The study provides a potentially novel pharmacological strategy for AD prevention and/or 
treatment. Supported by Dr. Robert C. Atkins Foundation, NIH AG14766, Dana Foundation for Brain 
Research Initiative, and Department of Veterans Affairs Merit Review to GMP. 

Process Chemistry General Session 
Organizer: Rafael Shapiro E.I. DuPont de Nemours & Co., Newark, DE 
Presider: Rafael Shapiro E.I. DuPont de Nemours & Co., Newark, DE 

46. Ionic Liquid-based Electropolish 
Gregory A. Konesky\ Robert Salaf and King Wilson2 , (1)SGK Nanostructures, Inc., Hampton Bays, NY, 
(2)Tek-Vac Industries, Inc., Brentwood, NY 

Electropolishing is an electrochemical process that preferentially etches microprojections (peaks) on a 
metal surface, and minimally etches microdepressions (valleys), resulting in a metal surface that is 
smooth on an atomic scale, typically producing a mirror-like appearance. In addition to improving the 
surface finish, certain metals, such as stainless steel, have their surface chemistry modified by selective 
removal of iron. This produces a chromium-rich oxide passivation film which significantly improves 
corrosion resistance and surface cleanliness, reduces moisture absorption and friction or surface drag, 
and stress-relieves the surface. These properties are important to the chemical processing, medical, 
nuclear, and semiconductor industries. 

Traditional electropolishing of stainless steels, the largest commercial user of this process, consists of 
heated baths primarily of concentrated sulfuric and phosphoric acids. In addition to being toxic, corrosive, 
and hazardous, large quantities of hydrogen gas are evolved under high electrical current densities, 
which result in corrosive acid mists. 

Various ionic liquids provide a "green" alternative electropolish medium. They are generally of much lower 
toxicity, can operate at room temperature, exhibit greater electrical current efficiency, and consequently 
produce less evolved hydrogen gas. Test results of traditional acid-based electropolish are compared with 
ionic liquids composed of choline chloride (vitamin B4) and ethylene glycol ("antifreeze") on various 
stainless steels. Additional tests substituting propylene glycol produce comparable results, while being 
even more environmentally friendly. 
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47. Development of an efficient, scaleable process for the tetrazole core of BMS-317180, 
a growth hormone secretagogue 
Akin H. Davulcu, Zhongmin Zhu, Jollie D. Godfrey, Mark D. Schwinden, Rita Fox, Bharat P. Patel, 
Wendel W. Doubleday and Rodney L. Parsons, Jr., Bristol-Myers Squibb Company, New Brunswick, NJ 

The discovery, development and implementation of an efficient, scalable process for the preparation of 
the tetrazole core of BMS-317180 will be described. Key considerations in the development of this 
process focused on safety and the requirement for a complex, telescoped sequence to contend with the 
lack of crystalline intermediates. 

BMS·317180 

Seve.n Step 
Telescope 

~~ .. mWM"_> 

Key Intermediate 
Tetrazofe Core 

48. Case studies in asymmetric hydrogenation: asymmetric hydrogenation of alkenes 
and ketones 
Gabriela A. Grasa, Johnson Matthey, Catalysis and Chiral Technologies, West Deptford, NJ 

The paper will describe the chemical development of syntheses to key drug intermediates via asymmetric 
alkene and ketone hydrogenation. There are many facets to a successful synthesis including substrate 
selection (route of synthesis and final purity), chemical development of the catalytic step (control of 
enantioselectivity and reaction rate), purification and isolation of the product (isolation of product and 
removal of metal residues). The case studies will be used to highlight the criteria followed in the choice of 
the catalyst and some practical aspects of process development. 

49. Triethyl PhosphatelEDTA doubly regulated hydrothermal crystallization of 
Hydroxyapatite films on metal substrates 
Daniel J. Haders 111, Alexander Burukhin 1, Eugene Zlotnikov1, Yizhong Huang2 , David J.H. Cockayne2 

and Richard E. Riman 1, (1 ) Rutgers University, Piscataway, NJ, (2)University of Oxford, Oxford, United 
Kingdom 

The aim of this study was to evaluate the potential of using Ca(EDTAt, together with tri-ethyl phosphate 
(TEP), to regulate the hydrothermal crystallization of hydroxyapatite (HA) films. Hydroxyapatite was 
coated on various substrates including titanium, Ti6AI4V, grit-blasted Ti6AI4V, 316 stainless steel, and 
C028Cr6Mo via hydrothermal synthesis at 200 °C utilizing a 0.232 m Ca(N03h- 0.232 m EDTA - 0.187 m 
TEP - 1.852 m KOH - H20 chemical system. The role of film deposition processing variables on HA 
crystallization was studied by thermodynamic process simulation and experimental TEP hydrolysis 
kinetics data. Profilometer, XRD, FESEM, TEM, EDX, and adhesion testing (ASTM D3359) were used to 
characterize substrates and films. Kinetics and thermodynamics predicted both the release of free 
phosphate from TEP above 180 °C would result in HA formation, and low free Ca2+ concentrations that 
could result in growth controlled HA crystallization. Materials characterization results indicate that high 
crystallinity, (002) crystallographically oriented, passivating, HA films composed of large hexagonal 
faceted grains were formed on all substrates. In addition, thermodynamics predicted that the Ti-HA 
chemical intermediate CaTi03 would be deposited on Ti substrates prior to TEP hydrolysis, which was 
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confirmed by materials characterization and found to improve film-substrate adhesion. Based on these 
results, it is concluded that TEP/EDTA regulation allows for the growth controlled hydrothermal 
crystallization of HA films on numerous substrates. 

Poster Session I 
Sponsor: ACS Division of Inorganic Chemistry (INOR) 
Session Overview: Posters may be set up any time during the morning session. Presenters should be 
by their posters from 12:30-1 :50 pm 

50. Theoretical Calculations of a Noble Gas Scattering off Surfaces 
Lorena Tribe and Michael Fox, Penn State Berks, Reading, PA 

The interactions of small particles with surfaces are of interest in atmospheric chemistry. The influence of 
pH on the residence time of particles at surfaces is being surveyed with experimental techniques for 
surfaces ranging form concentrated acids to molten hydroxides. Here we complement the experimental 
results with molecular dynamics simulations for argon atoms scattering off the surface of a KOH/NaOH 
melt, an extremely basic environment. Both the details of the nature of the interaction at the atomic level 
and the total energy transferred during the collisions are of interest. Simulations were carried out for one 
hundred initial positions of the argon atom with respect to a stabilized surface of the liquid. Trajectories 
were generated for each of the six hundred twenty one atoms in the simulation and analyzed to extract 
the final velocity of the argon atom when it leaves the surface. The software package Tinker was used for 
the calculations and code was developed for the data analysis. 

51. The SyntheSiS and SAR of some 2,4,6-Trisubstituted Triazine, Pyrimidine, and 
Pyridine Scaffolds as gamma-Secretase Inhibitors 
Frances M. McLaren, Dean. G. Brown, Reed W. Smith, Joseph Cacciola, Ashok B. Shenvi, Margaret J. 
Schooler, James B. Campbell, Barry Greenberg, Cynthia D. Sobotka-Briner, Michael P. DeMartino and 
Robert T. Jacobs, AstraZeneca Pharmaceuticals, Wilmington, DE 

In looking for new therapies for Alzheimer's Disease (AD), y-secretase is considered an important target. 
y-Secretase is a protease that cleaves amyloid precursor protein. This cleavage results in amyloid 13-
peptides a1340 and a1342. There is considerable evidence that these amyloid peptides are involved in the 
progression of AD. A y-secretase inhibitor is an approach to treat the disease, unlike current therapies 
which treat symptoms. A high-throughput screen (HTS) was conducted and subsequently a member of a 
new class of y-secretase inhibitors was discovered. In the HTS follow-up, pyrimidine and pyridine 
analogues were also prepared in an attempt to improve physical properties. This work will present the 
synthetiC pathways into these new scaffolds, which employed the use of Buchwald-type palladium
mediated amination reactions on chloro-heterocyles. 
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52. Multinuclear NMR Studies and Adulticidal Activities of a Series of Triorganotin 
2, 2, 3, 3-tetramethylcyclopropanecarboxylates 
George Eng1, Xueqing Song1, Alejandra Zapata1, Olaniran Atchade1, Jana Hoerner1, Angel De Dios2 and 
Leah Casabianca2 , (1)University of the District of Columbia, Washington, DC, (2)Georgetown University, 
Washington, DC 

A series of 2,2,3,3-tetramethylcyclopropanecarboxylates (R3SnCsH110 2), where R = methyl, ethyl, n
propyl, n-butyl, phenyl and cyclohexyl , have been synthesized by reacting the appropriate triorganotin 
and 2,2,3,3-tetramethylcyclopropanecarboxylic acid. Infrared and Mossbauer spectroscopic results 
indicate that all the complexes, with the exception of the tricyclohexyl com~ound, are five-coordinated, 
while the tricyclohexyltin derivative is four-coordinated in the solid state. 1H, 1 C and 119Sn results indicate 
that all the complexes dissociate in solution and have tetrahedral structures. Adulticidal activities against 
the Anopheles stephensi and Aedes aegypti mosquitoes indicate that the Aedes aegypti were more 
tolerant to this series of compounds. In addition, an order of activity was observed based on the organic 
group attached to the tin atom. 

53. Determination of non-covalent interactions between antisense oligonucleotides and 
b-cyclodextrin using electrospray ionization mass spectrometry (ESI-MS) 
James A. McKee and Catherine M. Bentzley, University of the Sciences in Philadelphia, Philadelphia, PA 

The focus of this research is to determine the strength of non-covalent interactions between 
oligonucleotides and b-cyclodextrins using electrospray ionization mass spectrometry (ESI-MS). The 
cyclodextrin-oligonucleotide complexes have been used to improve cellular uptake of antisense 
nucleotides in gene therapies. The advantage of ESI-MS in the examination of these interactions over 
other analytical techniques relies on the soft ionization of the inclusion complex and the ability to 
quantitatively determine the strength of host-guest interactions from changes in peak area due to host
guest complexation. Quantitative determination of the strength of binding (Kb) between individual 
nucleotides and b-cyclodextrin in the inclusion complex will be calculated from changes in peak areas of 
interest from mass spectra. All samples will undergo a cation exchange procedure using an ammonium 
hydroxide/deionized water solution. Concentrations of complexed and uncomplexed ligands determined 
from peak area will be used to calculate the strength of the binding constant (Kb) between 
oligonucleotides of selected composition and b-cyclodextrins. Mass spectra will be acquired in triplicate a 
on a Varian 1200L Quadrupole MS/MS in the negative ion mode. Peaks that suggest a 1: 1 complex 
between the b-cyclodextrins and the individual nucleotides have been found. Rate constants should be 
able to be determined from the fraction saturation of b-cyclodextrins on the oligonucleotide based upon 
the m/z ratio of the peak area of interest. The binding constant of the multiple equilibria between the 
cyclodextrins and the oligonucleotide, including cooperativity, should be able to be calculated from sum of 
the molecular weight of the bound cyclodextrins and the oligonucleotide, based upon simple assumptions. 
The results acquired from ESI-MS were also compared against traditional spectrophotometric methods. 
Ratios of antisense oligonucleotides and b-cyclodextrins will be optimized for maximum peak area. 
Changes in the strength of binding between nucleotides/oligonucleotides and modified b-cyclodextrins will 
be examined. 
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54. Reaction of dimethyl sulfoxide with isatoic anhydrides. Isolation of unexpected 
rearrangement products 
Emily C. Cherney and David A. Hunt, The College of New Jersey, Ewing, NJ 

Abstract: During the investigation of a novel o-aminoaryl oxazoline synthesis from the reaction of N
substituted isatoic anhydrides and 2-chloroethylamine hydrochloride in DMSO using an equimolar 
quantity of base, o-amino thiomethyl esters were observed as side products. In some cases, an o-amino 
thiomethyl ester was the major product. A general mechanism for the formation of these thioesters is 
proposed. Studies to support the proposed mechanism will also be discussed. 
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55. An expedient synthesis of dibenzo[b,eJoxa- and -thiapin-11-ones utilizing an 
intramolecular Parham Reaction 
Catherine A. Campos and David A. Hunt, The College of New Jersey, Ewing, NJ 

Abstract: Benzo-fused 7-membered heterocyclic ketones have been shown to possess pharmacological 
activity and a great deal of research has been directed toward their synthesis. Current methods for 
synthesizing these compounds involve highly acidic reaction conditions, which do not allow for the 
incorporation of electrophilic functional groups on the ring system. A new method utilizing an 
intramolecular Parham cyclization has been developed and demonstrated for both the parent 
dibenzo[b,eloxapinone and dibenzo[b,elthiapinone. Future efforts in this area will also be discussed. 
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56. Identification of pollutant-degrading bacteria using peptide mass fingerprinting and 
mass spectrometry 
Erica M. Hartmann, David R. Colquhoun and Rolf U. Halden, the Johns Hopkins Bloomberg School of 
Public Health, Baltimore, MD 

Measuring the efficacy of cultures applied at contaminanted sites for enhanced biological cleanup 
(bioremediation) is an important requirement for demonstrating the utility of bioaugmentation strategies. 
Current methods measure either the presence/absence of the applied bacteria or the removal of the 
chemical of interest. Peptide mass fingerprinting (PMF) is a mass spectrometry technique whereby 
proteins are cleaved at specific, predictable sites by proteases, and the resultant short amino acid 
sequence fragments are analyzed using matrix-assisted laser desorption/ionization time-of-flight mass 
spectrometry (MALDI-TOF MS). The technique is promising for microbial identification and phenotypic 
characterization of degadation activity. To assess the broader applicability of this unproven tool, 
commonly employed bioremediation agents (including Pseudomonas putida F1, P. sp. D5, Burkholderia 
sp. JS150, B. sp. DNT, Comamonas sp. JS765, Methylobium petroleophilum PM1, and Sphingomonas 
wittichii sp. RW1) were grown in pure culture on non-selective and selective substrates and analyzed by 
PMF. Sonicated biomass was processed by centrifugation, and the soluble cell lysate fraction was 
analyzed using MALDI-TOF MS following overnight digestion with trypsin. Spectra were acquired and 
searched against the NCBlnr database or subsets thereof using the Mascot search tool 
(http://www.matrixscience.com). Analysis by PMF resulted in the identification of both targets, i.e., 
microorganisms and their key catabolic biomarkers, the latter including species-specific oxygenases 
responsible for the initial oxygenolytic activation of toluene, 3-phenoxybenzoic acid and dibenzofuran. 
Results suggest a broad applicability of PMF using MALDI-TOF MS for identifying bioremediation agents 
and assessing their degradation potential for pollutants of interest. 

57. Lewis acid - mediated ring expansion of azetidines to benzazepines 
Maryll E. Geherty and Lynn M. Bradley, The College of New Jersey, Ewing, NJ 

The major goal of this project is to synthesize the biologically active compound 2,3,4,5-Tetrahydro-1 H-2-
benzazepine from orlho-bromobenzylazetidine. This research focuses on the use of halogen-metal 
exchange chemistry in order to create a nucleophilic carbanion at the bromine-bound-carbon on the 
benzene ring. This carbanion in theory should open the azetidine ring, ultimately resulting in the formation 
of 2-benzazepine. Initial NMR and mass spectral data, as well as elemental analysis, indicate that with 
the use of a strong Lewis acid, the azetidine can be activated to undergo ring expansion to form the final 
benzazepine compound indicated below. 
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58. 1 H NMR-based analysis of complex biological fluids as a reflection of disease onset 
and its outcome -- A case study of pregnant mares 
Tara L. Lloyd 1 , Sarah Ralston2, Carol Bagnell2, Peter Ryan3, Istvan Pelczer1 and Clarence Schutt1, 
(1)Princeton University, Princeton, NJ, (2)Rutgers University, New Brunswick, NJ, (3)Mississippi State 
University, Mississippi State, MS 

Metabolism provides a highly amplified reflection of the biochemistry of living creatures. Careful analysis 
of the complex metabolic signatures and temporal changes may provide essential information about 
disease onset, progression, and may provide a possibility of early prediction of the outcome. In addition, 
assessment of component-level contributions to this information allows identification of biomarkers and 
molecular-level analysis of the relevant biological processes. 

We processed previously collected 1 H NMR data of blood sera of pregnant mares grazing on endophyte
infected fescue compared to those grazing on endophyte-free fescue pastures. Complete spectra (with 
water suppression only), also relaxation filtered and diffusion filtered spectra to highlight small and larger 
molecular components, respectively, of the same samples were all evaluated. Principle component 
analysis (PCA) reveals specific clustering of the samples according to disease and its outcome. Loading 
vectors along selected PCs help us to identify contributing components, including both small metabolites 
and larger species, such as various lipids. 

59. Preparation, Characterization, and Equilibrium Studies on Pd(l1) complexes of an 19F 

NMR-Reporler Pincer Ligand 
Man Lung (Desmond) Kwan1, Katherine L. Conry1, Jennifer E. Marshall1, Paul M. Schroder1, Norris W. 
Hoffman2, Rachel Traylo~, Benjamin Wicke~, Camden N. Henderson2, Richard Sykora2, James H. Davis 
Jr.2, Oleg V. Ozerov3 and Fan Lei3, (1)John Carroll University, University Heights, OH, (2)University of 
South Alabama, Mobile, AL, (3)Brandeis University, Waltham, MA 

Relatively little attention has been given the coordination chemistry of Pd(II) pincer complexes of form ,(3-
P, C, P-2-ZPR2-6-Z'PR2-phenyl-Pd-X and ,(3 -P, C, P-2,6-ZPR2-phenyl-Pd-L + systems for the central-phenyl
to-P linkers Z=O or N(H). Here we report such research on the synthesis, NMR spectroscopy, and 
ligand-substitution reactions of the following systems: (i) ,(3-P,C,P-4-E-2,6-(OPR2hCsH2-Pd (E=F, H; 
R=Ph, Pri), (ii) ,(3-P,C,P-2,6-(N(H)PPri2hCsH3-Pd, (iii) ,(3-P,C,P-2-0PPri2-6-N(H)PPri2-CsH3-Pd, and (iv) ,(3-
N, C,N-4-E-2,6-(CH2LNhCsH2-Pd (LN = N-pyrazolyl, N-3,5-dimethylpyrazolyl, N-triazolyl). The most 
effective route for preparation of both the neutral Pd-X and Pd-L + cations has utilized the respective Pd
MeCN+ cations obtained in essentially quantitative yields by stirring Pd-CI or Pd-I in CDCI3 with a slight 
excess of TIPFs and five- to tenfold excess of MeCN. These neutral and unipositive species have been 
characterized by 1H, 31 PCH}, 19F, and 13CCH} NMR spectroscopy. In addition, 1H, 31 p , and 19F NMR 
spectroscopy has been used to determine the equilibrium constant values of the ligand-substitution 
reactions. 

60. Theoretical calculations of montmorillonite clay modified with amino acids 
Lorena Tribe, Alicia Davis and Gary Joanis, Penn State Berks, Reading, PA 

Montmorillonite clay modified with amino acids is researched as a potential component to drug delivery 
systems in the future. In this work the interactions of the amino acids arginine and lysine with sodium 
montmorillonite were studied using theoretical molecular modeling methods. The interlayer spacing of 
montmorillonite was increased by incorporating water molecules and allowing the system to evolve with 
molecular mechanics. Care was taken to retain the sodium cations in the interlayer. The amino acid 
conformations were obtained surrounding the molecules with numerous discrete water molecules and 
minimizing the system at the semi empirical level. The optimized amino acids were then placed in the 
interlayer space in various initial positions. Molecular mechanics calculations were performed and the 
final positions were analyzed. Preliminary results tend to indicate the preponderance of configurations 
which include surface-sodium-amino acid complexes. 
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61. The Rearrangement of Heterocyclic Imines 
Ned Heindel1, Robert R. Rapp 1 and Sherri C. Young2, (1 )Lehigh University, Bethlehem, PA, (2)Albright 
College, Reading, PA 

Oxadiazole derivatives have potential uses as antidepressant, antibacterial, and antifungal agents. It has 
thus been a common research area to devise simple yet efficient ways to synthesize oxadiazole 
derivatives. Disubstituted 1,3,4-oxadiazoles have been synthesized from the reaction of 1-amino-2-
phenyl-1,3,4-triazole with several aryl aldehydes, including 9-anthraldehyde, benzaldehyde, 3,5-
dichlorosalicylaldehyde, and pyrrole-2-carboxaldehyde. This novel oxadiazole synthesis is straightforward 
and efficient, resulting in high yields of easily purified products. A rearrangement mechanism has also 
been proposed for the formation of 1,3,4-oxadiazoles through the above reaction. Evidence for the 
proposed mechanism includes the GC analysis of several products as well as an investigation of the 
importance of the aromatic ring within 1-amino-2-phenyl-1,3,4-traizole. We found that aryl aldehydes 
reacted with 1-amino-2-phenyl-1,3,4-triazole formed oxadiazoles, whereas the same aryl aldehydes 
reacted with 4-amino-1,2,4-triazole under identical conditions formed imines. It has thus been concluded 
that the aromatic ring on position 2 of the triazole is crucial for oxadiazole formation and that without this 
structural element, oxadiazole formation does not occur. 

62. Molecular dynamics simulation of propanol-surface interactions 
Lorena Tribe and Timothy Lloyd, Penn State Berks, Reading, PA 

The interactions of small organic molecules with surfaces are of great importance in the chemistry of the 
atmosphere. The most important parameter when studying the probability of a reaction occurring at the 
surface after a collision is the time the molecule resides at the surface. The time of residence depends on 
many variables including the pH. Systematic experimental studies of collisions of alcohols with surfaces of 
liquids ranging from concentrated sulfuric acid to molten hydroxides are under way. In this work we 
present a molecular dynamics calculation of gas phase propanol molecules interacting with the surface of 
molten KOH/NaOH, as an extreme of basicity. Results of calculations from 100 initial positions of the 
projectile with respect to the surface are analyzed to study both energy transfer at the surface and the 
detailed interactions of the molecule with the melt. 

63. Surface participation during imine formation 
Linda M. Mascavage 1, Philip E. Sonner and David R. Dalton2, (1 )Arcadia University, Glenside, PA, 
(2)Temple University, Philadelphia, PA 

Calculations show that the reaction between the gases methanamine and ethanal to form a gas phase 
imine (via a carbinolamine) is assisted by water molecules. Do pyridoxal dependent enzymes employ a 
similar mechanism using the hydroxyl groups of water and/or amino acid residues such as serine, 
threonine, et al. to convert the aldehyde to the internal aid imine? Data from the Protein Data Bank are 
analyzed. 

64. Optimization and control of polymerizations via automated lab reactors 
lise Guzman-Jimenez, Olivier Ubrich and Fabio Visentin, Mettler Toledo AutoChem, Columbia, MD 

Polymerizations are excellent candidates for in-situ reaction monitoring while under precise control using 
an automatic lab reactor. Many of these reactions are run at high temperatures and/or pressures, some 
are extremely oxygen sensitive and many involve the use of hazardous reagents, which make them 
problematic for off-line sampling. By using accurate temperature measurement as an in-situ analysis 
technique, automated lab reactors provide analytical information about the heat of reaction, the heat 
transfer properties, the rate of reaction and kinetics - all of which can be used for reaction design and a 
safe scale-up. Results of case studies will be presented. 
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65. Reactions of boranes with single-walled carbon nanotubes 
Ewa Siedlecka and Mark D. Ellison, Ursinus College, Collegeville, PA 

Since previous researchers 1, 2 had used extreme temperatures to add borane to single-walled carbon 
nanotubes (SWCNTs), the goal of this research was to develop a method to attach borane to SWCNTs at 
room temperature. For the purpose of our research, borane-tetrahydrofuran, a highly reactive compound 
compared to solvents used by other researchers, was reacted with purified SWCNTs in a dry nitrogen 
environment at both DoC and 25°C. The products were then analyzed using FT-IR and UVNis 
spectroscopy. If the addition is done successfully, the process could be used to control and alter the 
electronic properties in nanoelectronics.2 

1. Han, W.; Bando Y.: Kurashima, K.; Sato, T. Chemical Physics Letters 1999, 299, 268-373. 

2. Borowiak-Palen, E.; Pichler, T.; Fuentes, G.G.; Graff, A; Kalenczuk, R.J.; Knupfer, M.; Fink, J. 
Chemical Physics Letters 2003,378,516. 

66. The Effect of the Electric Dipole Moment of Cis,Syn Cyclobutane Cytidine Dimer on 
the Active Site Flavin of DNA Photolyase 
Anar Murphy1, Yvonne Ginde and Johannes P. M. Schelvis1, (1)New York University, New York, NY, 
(2)Lafayette College, Easton, PA 

Cyclobutane pyrimidine dimers (CPO) are formed in DNA as the result of UVA, UVB and UVC irradiation 
and are responsible for transcription and replication errors leading to skin cancer. Thymine dimers have 
an immediate effect on these processes, while cytosine dimers result in C---+ T and CC---+ TT mutations via 
deamination of CPO cytosine to CPO uracil. DNA photolyase, or phototoreactivating enzyme, is the most 
efficient CPO repairing enzyme, which repairs both T[c,slT and C[c,slC. The electric dipole moment of the 
cyclobutane dimer perturbs the electronic structure of the flavin cofactor in DNA photolyase, which 
enables monitoring properties of enzyme - substrate complexes using different spectroscopic techniques. 

Using ab initio calculations and methodologies of biophysical chemistry we have predicted and observed 
significant differences between the properties of the electric dipole moments of thymine and cytosine 
dimers and their effects on charge recombination and on the SO---+Sl electronic transition of the flavin 
cofactor in DNA photolyase. 
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67. Reaction of thermolabile aryllithium reagents with isatoic anhydride 
Joanne Bertonazzi, Lynn M. Bradley and David A. Hunt, The College of New Jersey, Ewing, NJ 

In an attempt to develop a novel route to dibenzoazepine derivatives, functionalized aryllithium reagents 
were added to isatoic anhydrides at low temperatures. Instead of isolating the desired tricycles, 2-amino 
benzophenone derivatives were isolated. A rationale for this observation will be discussed. Preliminary 
results from the reduction of these functionalized benzophenones indicate that this method may permit a 
novel entry to 1-phenyl-1 ,3-dihydroisobenzofuran derivatives. 

68. A novel route to tetra-substituted pyrazoles using CAN 
James J. Devery III, Pramod K. Mohanta, Douglas B. Farber and Robert A. Flowers, II, Lehigh University, 
Bethlehem, PA 

Functionalized pyrazoles are playing an increasingly important role in the development of new 
pharmaceuticals and have established their place in the agrochemical industry. The drug celecoxib, 
antidiabetic agents, antitumor agents, kinase inhibitors, and HIV-1 reverse transcriptase inhibitors all 
contain pyrazole motifs. Recently, 4-alkyl-1 ,3,5-triarylpyrazoles have been examined in detail because of 
their potential biological activity. More specifically, propylpyrazole triol (PPT) has been shown to be an 
equivalent to ~-estradiol as a ligand for the estrogen receptor (ER). In the present work, a method using 
ceric ammonium nitrate (CAN) for synthesizing PPT as well as other ER ligand candidates has been 
developed through allylation of ~-diketones and subsequent reaction with various substituted 
hydrazines. Experimental results show that a wide range of aliphatic and aromatic substituted diketones 
can be used with this method. In unsymmetrical ~-diketones, steric hindrance provides the driving force 
for selectivity. The total synthesis of PPT using this method provides an overall isolated yield of 30.4% 
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69. Sequencing o/efination reactions: application towards the total synthesis of (+)
crocacin C 
Rodrigo B. Andrade, Gopal Sirasani and Tapas Paul, Temple University, Philadelphia, PA 

The utility of intra- and intermolecular olefin metathesis in total synthesis has been well established. 
Herein we present (1) tandem cross-metathesislWiUig or Horner-Wadsworth-Emmons olefination 
methodology for the stereoselective synthesis of both (2E,4E)- and (2Z,4E)-dienoates; and (2) an efficient 
strategy for natural product synthesis which sequences allyl- or crotylmetallation reactions with olefin 
cross metathesis. Application of the latter towards a concise total synthesis of (+)-crocacin C will be 
discussed. 

70. Solvation Controlled Luminescence of Sm(lI) Complexes 
Joseph A. Teprovich Jr.1, Edamana Prasad2, William R. Anderson1 and RobertA. Flowers 11 1, (1)Lehigh 
University, Bethlehem, PA, (2)lndian Institute of Technology, Madras, Chennai 600-036, India 

Changes in solvation of samarium diiodide (SmI2) can significantly alter the interaction between a ligand 
and metal. Addition of the appropriate "crown ether" to Sml2 in acetonitrile not only stabilizes the ground 
state complex but also generates a highly luminescent complex. The advantage of direct excitation of 
lanthanide(lI) complexes includes elimination of different deactivation pathways as well as the multi-step 
syntheses involved in preparing "antenna" ligands necessary for producing luminescent lanthanide(lll) 
complexes. We demonstrate how controlling the coordination sphere of Sml2 through changes in 
solvation induces remarkable changes in property both in the ground and excited states. Providing a 
chelating ligand for Sml2 in a solvent incapable of displacing it significantly enhances the luminescent 
properties of Sm(lI) by: 1.) encapsulating the metal through a strong metal-ligand interaction and 2) 
decreasing the frequency of solvent collision. This study led to the discovery of the longest reported 
excited-state lifetime reported for a Sm(lI) complex in solution. 
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71. A regiose/ective study of the metalation of N,N-diethyl-3,5-difluorobenzamide 
Arthur S. Carminucci and Lynn M. Bradley, The College of New Jersey, Ewing, NJ 

Substituted benzamides are widely used as intermediates in synthetic organic chemistry, and 
understanding the influence of substituents on the directing power of the benzamide in metalation 
reactions is critical. Previously, studies in this laboratory group have shown the metalation of tertiary 3,5-
dichlorobenzamides resulted in only para-substituted products rather than the expected ortho-substituted 
products. To further continue this research, N,N-diethyl-3,5-difluorobenzamide was synthesized and 
metalated with benzaldehyde as an electrophile. Results have shown that para-substituted products are 
primarily favored, but it is suspected that ortho-substituted addition products have also been formed. 
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72. Determination of N-acetylaspartate levels in various brain regions of developing and 
mature rat 
Sheldon L. Miller, Chestnut Hill College, Philadelphia, PA and Marc Yudkoff, Children's Hospital of 
Philadelphia, Philadelphia, PA 

Acetate, which is not transported across the mitochondrial membrane, reacts with aspartic acid within the 
mitochondrion to form N-acetylaspartic acid (NAA). NAA is subsequently transported across the 
mitochondrial membrane to the cytosol where it is cleaved to acetate and aspartic acid and the acetate 
used as the sole carbon source for fatty acid and cholesterol synthesis. To measure NAA concentration in 
rat brain regions, the brain was removed, dissected into brain regions, and the tissue frozen at -70°C. To 
quantitate NAA, the tissue samples were homogenized, a known quantity of [15N]NAA added to the 
homogenate, NAA was partially purified and then quantitated by gas chromatography-mass spectroscopy. 
Between 10 and approximately 20 days, NAA levels increased rapidly in all brain regions regardless of 
whether tissue wet weight, tissue dry weight or soluble protein was used in determining NAA levels. At 
later ages, NAA levels increased at a slower rate if calculated by tissue wet weight. For these later ages, 
when either tissue dry weight or soluble protein to calculate NAA levels, the NAA levels were constant. 
During the period when NAA levels are increasing rapidly, myelination is also proceeding at a rapid pace. 
By comparing white and grey matter regions of the brain, our results suggest that NAA in 
oligodendrocytes contribute to brain NAA levels. Furthermore, decreased NAA levels, observed in certain 
brain disorders, should not be assumed, a priori, to be changes in neuronal NAA levels. (This work was 
supported in part by grant HD29926 from NICHD.) 
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73. Synthesis, Characterization, and Electrochemistry of Pentanuclear RuFePtFeRu 
Mixed Valence Coordination Compounds 
Michael R. Norris, Urisnus College, Boyertown, PA 

The pentanuclear mixed-valence coordination compound [(NH3)sRu-NC-Fe(CNkCN-Pt(NH3kNC
Fe(CNkCN-Ru(NH3)s] (RuFePtFeRu)(OS02CF3h was synthesized and characterized by IR and UVNIS 
spectroscopy, and cyclic voltammetry. The molecule exhibits an Fe" to PtlV intervalent (IT) electronic 
absorption band at 409 nm and a similar Fe" to RUlli transition at 798 nm. The energies, intensities, and 
half-widths of these transitions correspond well with those of model compounds. The electrochemistry is 
unusual in the sense that electrochemical reduction of the Ru moieties leads to a double intramolecular 
electron transfer from Ru to Pt and the simultaneous dissociation of the complex into one Pt(lI) and two 
Fe(II)-Ru(llI) fragments. This proposed ECE mechanism, however, is dependent upon the exact nature of 
the reactants and the reaction conditions. The spectroscopic and electrochemical properties of different 
geometric isomers of RuFeptFeRu are currently under investigation. 

74. Theoretical study of binding site preference in several [2Jrotaxanes 
Michael Foster and Karl Sohlberg, Drexel University, Philadelphia, PA 

Rotaxanes that can be switched between co-conformations by some external stimulus are of interest 
because the switching mechanism might be used to create molecular devices capable of producing useful 
work. Probably the most common approach to create a switch able rotaxane is to start with a rotaxane 
where the ring interacts more strongly with one of two possible binding sites along the shaft, then apply 
an external stimulus that weakens the binding interaction between the ring and the shaft at this site, 
thereby changing the binding site preference. We have investigated this binding site preference with 
electronic structure calculations. To gain insight into the origins of the inter-component binding, electronic 
structure calculations were carried out at several levels of theory and analytic approximations were 
applied to estimate the electrostatic and dispersion contributions. Dispersion has been thought to make 
an important contribution to the inter-component interaction in the presence of p-p stacking interactions 
between the components, but the role of dispersion interaction has been a controversial issue because 
many computational methods neglect this interaction. For example, AM1 semiempirical calculations 
neglect dispersion, but typically predict the correct co-conformational preferences. This suggests that 
inclusion of the dispersion interaction is required for correct quantitative, but not qualitative, description of 
the inter-component binding, a result that is supported by the analytic partitioning of the binding 
interactions. 

75. Effects of lipid raft disruption on ganglioside content and GM1 subcellular 
localization in murine neuroblastoma cells 
Kimberly A. Petro and Cara-Lynne Schengrund, Penn State College of Medicine, Hershey, PA 

Lipid rafts are discrete microdomains found in cell membranes that contain lipids with predominantly 
saturated hydrocarbon chains. Lipids found include but are not limited to cholesterol, glycosphingolipids 
such as gangliosides, and proteins modified with glycosylphosphatidylinositol (GPI) anchors. Given that 
cholesterol is a major component of lipid rafts, its extraction or sequestration by the drugs methyl-beta
cyclodextrin (M~CD) and filipin, respectively, is commonly used to disrupt rafts. Since cholesterol can be 
synthesized de novo by cells, long term disruption of lipid rafts often includes treatment with the statin 
mevinolin, a potent inhibitor of the rate-limiting enzyme in cholesterol production, as well as mevalonic 
acid, a precursor to isoprenoids essential for cellular survival. In previous work we found that exposure of 
murine neuroblastoma cells (N2a) to either M~CD or filipin followed by a 12h incubation with mevinolin 
and mevalonic acid resulted in disruption of lipid rafts while maintaining cell viability. Interestingly, 
disruption of lipid rafts by M~CD led to changes in the ganglioside content of N2a cells; the most notable 
change being in the monosialoganglioside GM1. While GM1 is found predominantly at the cell surface, 
disruption of lipid rafts resulted in a marked increase in the presence of GM1 on the nuclear envelope. 
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Signaling through GM1 is important in many cell types, particularly neurons, and GM1 localized to the 
nuclear membrane has been shown to affect calcium release. Taken together, the effects of lipid raft 
disruption seen in N2a cells permits the hypothesis that the long term (12h) effects of the drugs MI3CD, 
mevinolin and mevalonic acid on N2a cells initiates cellular differentiation and changes in ganglioside 
content. This work studied the effects of MI3CD disruption of lipid rafts on N2a cell morphology as well as 
content and subcellular localization of the ganglioside GM1 in N2a cells. 

76. Design of Experiment Study on the Formation of Solid Dispersion by Precipitation 
from Compressed Antisolvent 
Ke Wu and Jing Li, Rutgers,The State University of New Jersey, Piscataway, NJ 

This work presents a preliminary study on the production of solid dispersion using compressed carbon 
dioxide as antisolvent following similar principle of supercritical carbon dioxide antisolvent precipitation. In 
our study, liquid carbon dioxide was used as antisolvent to induce co-precipitation of a model ingredient, 
piroxicam, and excipient, polyethylene glycol, in order to minimize aggregation of final products. A 
factorial design of experiment was conducted to evaluate the effect of operational variables on the 
solubility of the resulting products. The influence of several factors, including temperature, pressure, 
concentration ratio of drug and polymer in methylene chloride, injection rate of the solution, etc., on the 
solubility of the solid dispersion was studied. Preliminary analysis of the results provides the information 
of relative importance among the factors which are assumed independent of each other. Such a design of 
experiment could offer a more efficient way of screening for the optimal operating conditions, which is 
beneficial for both bench-top studies and possibly subsequent scaling up processes. 

77. Fluorescence Labeling and Quantification of Oxygen-Containing Functionalities on 
the Surface of Carbon Nanotubes 
Nlkolay N. Dementev, Xue Feng and Eric U. Borguet, Temple University, Philadelphia, PA 

Many applications require that carbon nanotubes to be functionalized. The most common approach is to 
form covalent linkages to the oxygen containing functionalities, typically introduced by oxidative 
purification, that exist on the surface of carbon nanotubes. This motivates the need to control the type and 
concentration of the oxygen containing groups. 

FLOSS (Fluorescent Labeling of Surface Species) enables the selective identification and quantification 
of oxygen containing functionalities via covalently bound fluorescent dyes. Our FLOSS results show that 
aldehyde-ketone, carboxylic, and alcohol groups are present on the carbon nanotubes. We will report 
how the distribution evolves as a function of purification by investigating as-produced (i.e. non-purified) 
and purified (air/HCI treatment, nitric acid treatment, ... ) nanotubes. Nanotubes produced by Arc 
Discharge and High Pressure Carbon Monoxide decomposition (HiPCO) techniques are investigated. 

78. Worm-like Poly (ethylene oxide)-poly (£-caprolactone) Micelle: Advantages of its 
Application in Delivery of Paclitaxel for Lung Cancer Therapy 
Shenshen Cai, University of Pennsylvania, Philadelphia, PA 

Poly (ethylene oxide)-poly (E-caprolactone) (PEOSk-PCL6.Sk, denoted as OCL3) was employed to 
prepare both worm-like and spherical micelles. Worm-like micelles had an average length of 6-7 !-1m, and 
a similar radius to spherical micelles made from the same OCL3 copolymer. Anticancer drug paclitaxel 
was encapsulated and the loading capacity and efficiency were determined using HPLC. Due to their 
cylindrical structures, worm-like micelles showed 1.S-2 fold increase in paclitaxel loading capacity than 
spherical micelles. DSC analysis demonstrated there were no chemical interactions between paclitaxel 
and its polymeric excipient. Paclitaxel stability in micelles and in vitro release profiles were also evaluated. 
Loaded with paclitaxel, OCL3 micelles in both morphologies showed S-fold lower ICso than commercial 
Cremophor® EL paclitaxel formulation and 1S-fold lower ICso than paclitaxel alone against human lung 
carcinoma AS49 cells. In addition, a nearly 2-fold increase of maximum tolerated dose (MTD) in mice was 
obtained with paclitaxel-worm micelles compared to spherical micelles, which is probably due to the 
extended circulation of worm micelles in blood and the consequent retarded distribution into major organs. 
The increased paclitaxel MTD led to better therapeutic effects on tumor shrinkage with higher 
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administrated doses of paclitaxel in in vivo studies. Systemic circulation, organ biodistribution and 
apoptosis studies showed a promoted circulation of palictaxel in blood, an enhanced permeation and 
retention (EPR}-based accumulation in tumor, and significantly reduced toxicity in other major organs (p < 
0.05) associated with worm micelles compared to spheres. Thus OCl3 polymeric micelles could be used 
as an improved paclitaxel carrier with enhanced drug potency and reduced toxicity compared to the 
commercial Cremophor® EL. Especially, OCl3 worm-like micelles have shown greater potential than 
spherical micelles of their ability to increase drug loading capacity, MTD, circulation in blood and 
accumulation in the tumor site, while reducing toxicity to other major organs. 

79. Raman spectroscopic study of the single-molecule magnet Mn12-acetate 
Robert Furstenberg 1, C. A. Kendziora 1 and Javier Macossa/, (1 }U. S. Naval Research laboratory, 
Washington, DC, (2}University of Texas Pan American, Edinburg, TX 

Mn12-acetate and related single-molecule magnets are promising candidates for high-density magnetic 
storage devices, spintronics components and even quantum computing applications. However, certain 
aspects of their fundamental properties are still not completely understood. The importance of spin-vibron 
interactions in the calculation of the magnetic anisotropy of Mn12-acetate was proposed a few years ago 
[1]. Some experimental evidence has already been given [2]. We present further evidence in support of 
this theory. A detailed Raman scattering study was performed by measuring polarization-dependent 
spectra in the 35-1500cm-1 frequency region, temperature range of 6-300K and in magnetic fields of up 
to 9T. A symmetry analysis of the vibrational modes revealed the presence of acetic acid disorder-related 
isomers with C1 symmetry. This confirms an earlier low-temperature X-ray study [3]. The observed 
temperature dependence of the vibrational modes was interpreted in terms of spin-vibron interactions. 
The influence of an external magnetic field on Raman spectra will also be discussed. 

[1] M. Pederson et aI., Phys. Rev. lett. 89, 097202 (2002) [2] A.B. Shushkov et aI., Phys. Rev. B 66, 
144430 (2002) [3] Cornia et aI., Acta Crystallogr., Sect. C: Cryst. Struct. Commun., 58, 371 (2002) 

80. Determination of the Stability Inversion Temperature for the Racemic Compound and 
Conglomerate of 1,1'-Binaphthyl 
Leah Markowitz, Jason Goldstein, Godwin Kanu, Patrick Mwangi and Dale E. Vitale, Kean University, 
Union, NJ 

The mechanism of spontaneous resolution of 1, 1'-binaphthyl (1) depends on two properties of this unique, 
atropisomeric hydrocarbon: a moderate rotational energy barrier that separates the enantiomers and the 
existence of a conglomerate solid that is more stable than the racemic compound at the freezing point of 
the liquid (158.0 DC). Accordingly, fusion of the racemic liquid typically results in the optically active 
conglomerate (i.e. containing unequal amounts of the Rand S atropisomers isomers). On the other hand, 
the racemic compound is the more stable crystalline form at room temperature. Thus, an inversion of the 
relative stabilities of the conglomerate and racemate occurs between the freezing point of the liquid and 
about 25°C. The point at which this occurs has been estimated to be 78 DC. Since this stability inversion 
temperature (T1) is a key component of the mechanism of the spontaneous resolution of 1, the present 
project was designed to establish a more precise value for it. Toward this end we have performed a 
series of crystallizations of 1 from DMF at temperatures that bracket the estimated TI (Le. 65.0 °c to 90.0 
0c) and analyzed the resulting solids using polarimetry and differential scanning calorimetry. 

81. Nanocrystals @ liposomes: The formation and characterization of quantum dot and 
aniosotropic gold nanoparticle encapsulated liposomes 
Emren Nalbant-Esenturk, Peter Vim, Jeeseong Hwang and Angela R. Hight-Walker, National Institude 
of Standards and Technology, Gaithersburg, MD 

The liposomes studied here are nanosized, unilamellar vesicles which consist of amphiphilic lipids, 
enclosing an aqueous core. The lipids are predominantly phospholipids that form bilayers similar to those 
found in biomembranes. Nanocrystal encapsulated liposomes or "nanovials" have been attracting great 
interest due to their extensive applications in biochemical and biomedical areas such as drug targeting 
and delivery, and tumor imaging and diagnostics. Our experiments focus on the encapsulation of 
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quantum dots; specifically cadmium selenide nanocrystal compounds with a zinc sulfide shell, inside the 
core of the liposomes. Transmission Electron Microscopy (TEM) studies confirmed the encapsulation of 
quantum-dots by liposomes. The quantum-dot @ liposome complexes have been observed by Total 
Internal Reflection Fluorescence Spectroscopy (TIRFS) and demonstrate an unexpected Fluorescence 
Resonance Energy Transfer (FRET) between the internal quantum dots and dyes implanted in the 
liposome membrane. The measured photoluminescence (PL) is neither shifted nor quenched when the 
nanocrystals are encircled by the lipid bilayer. Another aspect of the study is optimizing the synthesis and 
structure of non-spherical gold nanoparticles and encapsulating them in the liposomes. These metallic 
nanoparticles with aniosotropic shapes provide enhanced optical properties, which lend them to good 
candidates for spectroscopic techniques such as Surface Enhanced Raman Spectroscopy (SERS). Star
shaped gold nanoparticles have been prepared and characterized via UV-Vis spectroscopy and TEM. 

82. Mechanism of furan formation in foods due to ionizing irradiation and thermal 
treatment 
Xuetong Fan, USDA, Agricultural Research Service, Wyndmoor, PA 

Furan is classified as "reasonably anticipated to be a human pathogen" by the U. S. Department of Health 
and Human Services. A recent survey by the Food and Drug Administration revealed furan is present at 
levels as high as 100 ppb, in a wide variety of foods that undergo heat treatment. Our recent studies 
suggested that ionizing radiation, a nonthermal processing technology, can induce low ppb levels of furan 
in fruit juices. The mechanism of furan formation due to the two processing technologies was, however, 
unclear. Therefore, we conducted a study to investigate the effect of thermal treatment and ionizing 
irradiation on formation of furan in common juice components such as sugars, ascorbic acid and organic 
acids. Solutions of sugars, ascorbic acid and organic acids were treated with different doses of gamma 
rays or heating conditions. Furan in the solutions was measured using GC-MS. Furan was found from 
solutions of ascorbic acid, fructose, sucrose, or glucose after thermal treatments and irradiation. No furan 
was produced from malic acid or citric acid. The pH and concentrations of sugar and ascorbic acid 
solutions had profound influences on furan formation. The rate of irradiation- or heat- induced furan 
formation generally increased with decreasing pH. The results suggest that food compositions can play 
an important role in the formation of furan due to ionizing irradiation and heating treatment. The 
information will be useful for food industry to develop and optimize food formulations in order to minimize 
formation of this compound. 

83. Neighboring fluorine effects on amide conformations of N-acetyl-5-mono-fluoro or 
5,6-difluoro substituted methano prolines 
Deepa Rapolu, Ram Edupuganti, Fang Yu, Charles Debrosse, Philip Sonnet and Grant Krow, Temple 
University, Philadelphia, PA 

The influence of fluorine substituents on N-hybridization, dipole moments and Ktlc for amide 
conformations of methano prolines have been investigated using NMR and calculations. Synthetic route 
to fluoro methanoprolines have been devised. 
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84. Total Synthesis of Ustiloxin D and Its Analogues 
Yongzhong Wu, Pixu Li and Madeleine M. Joullie, University of Pennsylvania, Philadelphia, PA 

The ustiloxins are a family of heterodetic cyclopeptides that are potent antimitotic agents. Some 
modifications have been made for the total synthesis of ustiloxin D based on the ethynyl aziridine ring
opening of phenol derivatives. Change of the iso-propyl group at 6-position of ustiloxin D to other alkyl 
groups resulted in new analogues of ustiloxin D. Among them, the 6-t-Leu-Ustiloxin showed the best 
biological activity for the inhibition of tubulin assembly. 

Ustuoxin 0 R= 

Ustlloxin F R= 

6·t·Leu-Ustlloxin R= 

6-Leu·U stilox;i n R= 

Ustiloxil1$ 
6-Phe,Ustiloxin R= 

85. Functionalization of single-walled carbon nanotubes with DNA 
Patrick Gasda and Mark D. Ellison, Ursinus College, Collegeville, PA 
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This project utilizes existing methods to find a new, efficient, and cleaner way to functionalize single
walled carbon nanotubes (SWCNTs) with deoxyribonucleic acid (DNA). DNA is used because it is a well
studied molecule and because of its ability to bind strongly, selectively, and reversibly to other molecules. 
Nanotubes are strong, lightweight, and can be used as electrical conductors. However they are not easily 
manipulated in their pure state and must be functionalized to become viable for electronic research. 
There could be important applications of this study's product in nano-computer research because a 
reliable method is needed to anchor SWCNTs to an electronic surface (i.e. silicon wafers that are used in 
microchips). In this study we plan to functionalize the SWCNTs with DNA by a four-step process. The four 
steps are (1) nanotube purification, (2) functionalization with 4-nitroaniline, (3) reduction of a nitro group, 
and (4) cross-linking to DNA. The success of steps one through three were confirmed by using both 
infrared spectroscopy and UVNisible absorption spectroscopy. Currently the project is focusing on finding 
alternative methods of functionalizing nanotubes. For example, a functionalizing the SWCNTs with 1,4-
benzenediamine would reduce the number of steps necessary to complete the synthesis. 
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86. From high-throughput catalyst screening to reaction optimization: Detailed 
investigation of regioselective Suzuki cross-coupling of 1,6-naphthyridone dichloride 
Chaoxian Cai, Merck & Company, Rahway, NJ 

Efficient catalyst systems were discovered for the regioselective Suzuki cross-coupling of 1,6-
naphthyridone dichloride through high-throughput catalyst screening and DOE optimization. With 
Pd2(dba)3.CHCI3 as the precatalyst, either (2-MeO-Ph)3P or IMes.HCI afforded >95% conversion to the 
coupling products with up to 92% desired regioselectivity. DMF/K3P04 was found to be the most effective 
solvent and base. The concentration profiles of reactants and products indicated that with the 
regioselective catalyst, the first coupling step at one of the two competitive reactive centers was 10 times 
faster than the second coupling step at the other reactive center, resulting in high regioselectivity of the 
desired mono-adduct. 
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87. Interactions of sarcosine and AMPA with montmorillonite: Molecular mechanics 
calculations 
Lorena Tribe, Annette Slutter and Amanda Rennig, Penn State Berks, Reading, PA 

Montmorillonite is one of the most common clays found in soils. Glyphosate is a major herbicide found in 
commercial products such as RoundUp®. Glyphosate enters the plants through the leaves and inhibits 
the enzyme 5-enolpyruvylshikimate-3-phosphate, disrupting the process of protein synthesis for growth. 
Glyphosate that reaches the soil as such may be degraded due to the presence of microorganisms, 
producing two main compounds according to the pathway followed: sarcosine and 
aminomethylphosphonic acid (AMPA). Previous studies have shown that glyphosate can also enter the 
interlayer spaces of montmorillonite and adsorb to the interlayer surfaces through either the amino or the 
phosphonate moieties of the molecule. Here the interactions of sarcosine and AMPA with the interlayer 
surfaces of montmorillonite are studied using molecular mechanics modeling techniques to explore the 
possible accumulation of these compounds in the soil. 

88. Blends from novel Polyesteramides 
Archana Rajaram 1, Qing Ge 1, Sarita Nethula 1, Irene Shatova 1, Satish Pulapura 1, Nikita Patel2 and Ankur 
Talwa~, (1)Tyrx Pharma, Monmouth Jct, NJ, (2)Rutgers University, Piscataway, NJ 

TyRx Pharma Inc has developed a family of novel biocompatible and bioresorbable polyesteramides that 
degrade primarily through hydrolysis to water soluble, non-toxic degradants. TyRx Pharma, Inc., has 
received two 51 OK approvals for products containing members of the family containing tyrosine and other 
natural metabolites. In preclinical studies, these polymers have demonstrated utility as delivery system for 
both implantable microspheres and as coatings for medical devices, such as drug-eluting coronary stents. 

Blending has been widely used in the plastics industry to produce materials whose properties are superior 
to those of the starting materials. Blending can be used to produce new materials that combine the useful 
properties of all of the constituents. 
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In this study, we investigated the effect of structure and concentration of the constituents on properties of 
blends made from TyRx's polyesteramides. Films from blends were prepared by solvent casting and the 
thermal, mechanical and morphological properties were determined. It was possible to obtain compatible 
and non-compatible blends by varying the chemistry. Results correlating polymer structure and blend 
properties will be presented. 

89. Drug design for HIV-1 integrase 
Shafali Aggarwal and Julie B. Ealy, Penn State University, Fogelsville, PA 

Drug design requires knowledge of: protein structure, ligand/drug structure for the protein, search of 
databases for possible ligands, development of a pharmacophore model for a ligand/drug, examination of 
the ligand/drug for proper drug characteristics, and docking of the ligand/drug into the active site for fit. 
Most, if not all of these processes will be discussed and illustrated for HIV-1 integrase. 

90. Predictions of Hole Mobilities in Flexible Organic Conductors 
Matthew L. Rossi and Karl W Sohlberg, Drexel University, Philadephia, PA 

Flexible electronic materials have the potential to revolutionize the electronics industry by making 
"wearable" electronics and "smart" product tagging ubiquitous. We seek to find and characterize flexible, 
organic molecules that can serve as good conductors. Calculations of hole mobility are useful in 
determining the conductive properties of molecular solids. We may screen potential flexible electronic 
materials for desired electronic properties by calculating the hole mobility. To calculate hole mobility we 
employ a method presented by Deng and Goddard [Wei-Qiao Deng and William A. Goddard III, J. Phys. 
Chem. B. 2004, 108, 8614-8621.]' The method determines hole mobility based on monomer electronic 
structure and nearest-neighbor monomer-monomer intermolecular potentials in a molecular solid. We 
have transformed the theoretical method of Deng and Goddard into computer code and have validated 
our implementation by comparison to published theoretical and experimental values of hole mobility for 
oligoacenes. We then compared the oligoacene mobilities to that of 3-phenyl-1-ureidonitrile (PUN), a 
molecule that has been proposed for molecular electronic data storage applications [L. P. Ma et ai, App. 
Phys. Lett., 1998,73,3303-3305]. 

91. Reactions of 2-Aminopyrroles with Electron-Deficient Heteroaromatic Azadienes 
Michael De Rosa 1, David Arnold1 and Miroslav Medved,2, (1 )The Pennsylvania State University Delaware 
County, Media, PA, (2)Research Institute of Matej Bel University, SK-97400 Banska Bystrica, Slovak 
Republic 

Reaction of 2,4,5,6-tetrachloropyrimidine (2) with 2-aminopyrroles (1) was studied as a possible route to 
azaindoles. Instead of cycloaddition substitution by addition-elimination occurred at both the exo amino 
group and C-5 or at C-3, depending on the size of the 1-alkyl substituent. Initial reaction of the 2-
aminopyrrole with 2,4,5,6-tetrachloropyrimidine gave a zwitterion (Meisenheimer complex) intermediate. 
When the zwitterion contains a good leaving group substitution by addition-elimination competes 
successfully with cycloaddition. 
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Pyrrole 4 reacted with 2,4,6-tris(trifluoromethyl)-1,3,5-triazine to give a pyrrolo[2,3-d]pyrimidine 
cycloadduct. In contrast 5 was unreactive. This difference in reactivity was used to confirm the structures 
of 4 and 5. Only when a catalytic amount of base was present did pyrrole 4 react with the 1,3,5-
triazine. A stable intermediate was detected by proton NMR. The expected cycloadduct was obtained 
upon addition of acid (TFA) to this intermediate. The effects of added base and acid, on the progress of 
the cycloaddition reaction, can best be explained by a cascade mechanism that has several reversible 
steps. This work was supported by a grant (CHE-0110801) from the National Science Foundation. 

92. Stereochemistry of the Piperidine Catalyzed Carbon-carbon Bond forming Reactions 
of Ethyl benzoyl acetate with Benzaldehyde and Related Compounds 
David T. HiII1, Alexander Clark1, Charles DeBrosse 1, Phillip Sonnet1 and Patrick Carrd, (1 )Temple 
University, Philadelphia, PA, (2)University of Pennsylvania, Philadephia, PA 

The piperidine catalyzed reaction of benzaldehyde with ethyl benzoyl acetate leads to formation of a 
trisubstituted carbon-carbon double bond compound: ethyl benzylidenebenzoylacetate, I. This reaction, 
first discovered by Knoevenagel, and bearing his name, has been repeated numerous times in the 
literature and is representative of a class often used in the synthesis of agents of biological interest. The 
stereochemistry of I has remained to be determined but was frequently assigned, a priori, Z (I-Z). The 
synthesis of I was repeated but its stereochemistry was unresolved using 1 H NMR NOE. X-ray 
crystallography however showed I to be E (I-E). Attempts to isomerize I-E to I-Z were not successful. 
Calculations indicate I-E to be 7.7 Kcal/mol more stable than I-Z. Efforts to repeat a literature preparation 
of I-Z and to isomerize it to the more stable I-E, will be discussed as well as a mechanism leading to 
formation of I-E. The stereochemistry of several related compounds will also be described. 

93. Cyanoferrate functionalization of single-walled carbon nanotubes 
Vanessa Boschi, Mark D. Ellison and Brian Pfennig, Ursinus College, Collegeville, PA 

Nanotubes have numerous applications including the fabrication of thermal and electrical conductivity 
materials and biomedical research owing to their very unique chemical and physical properties which are 
further explored in this research. Single-walled carbon nanotubes (SWCNTs) were reacted with sodium 
nitrate, sulfuric acid, and pyridine to produce pyridine-functionalized nanotubes, which were analyzed 
using UVNisible and IR spectroscopy. The UVNis spectrum lacked the individual peak absorptions that 
are typical of pure nanotubes and more closely resembled the spectrum of functionalized nanotubes. The 
pyridine nanotubes were then placed in a solution of sodium amminepenta-cyanoferrate(lI) hydrate in 
anticipation that the coordination compound will bind to the pyridine groups, thus producing penta
cyanoferrate(lI) functionalized nanotubes. IR will be used to confirm this, concentrating particularly on the 
carbon-nitrogen stretches. Using cyclic voltametry and the concept of chemically modified electrodes, the 
extent of functionalization can be quantified and chemical properties of the iron-functionalized nanotubes 
identified. 

94. Characterization of Anatase Nanoparticles Using Tight Bonding DFT simulation 
Hong Wang, Hao Wang and James.P Lewis, West Virginia University, Morgantown, WV 

With the development of nano-technology and micro-electronic device, nano-scale titanium dioxide 
materials have been exploited in many application fields, such as solar energy storage, photocatalytic 
decomposition of organic molecules, etc. Among its polymorphs, anatase particles are preferentially used 
not only because of its higher catalytic activity, but also anatase particles are more stable than rutile 
particles in nanometer scale. Previous experimental data has shown that Ti-O bond lengths in titanium 
dioxide nanoparticles are significantly different from the bulk phase value of 1.94 A and can be as low as 
1.79 A. At the same time, the coordination environment of the titanium dioxide decreases from the normal 
octahedral environment to an environment where it has a coordination number of 4 or 5. These 
unsaturated Ti atoms exposed in the surface of anatase nanoparticles has shown great potential 
attraction for the molecular adsorption. In this work, we study the anatase nanoparticles with the size 
scale ranging from 1 nm to 3nm. We investigate the bond lengths, coordination environment and 
electronic structures of these nanoparticles via an ab intio tight-binding method (called FIREBALL), which 
is based on density-functional theory with a non local pseudopotential scheme. This method has already 
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been successfully applied to different systems, such as zeolites, clathrate structures, bulk-titanium dioxide 
and biomolecules. Based on the relaxed nanoparticles obtained in our simulation, we also study the water 
adsorption on the surface of the relative most stable nanoparticle in order to have a full knowledge of the 
photocatalytic mechanism and describe several possible photoreaction by potential curves along selected 
reaction coordinates. 

95. Synthesis and Structure-Activity Relationship of Tricyclic Piperidinylidene- and 
Tropanylidene-8ased Delta Opioid Agonists with Novel Delta Addresses 
Li Liu, Bart L. De Corte, Mark E. McDonnell, James J. McNally, Philip M. Pitis, Jack Yen, Ellen E. Codd, 
Sui-Po Zhang, Christopher M. Flores and Scott L. Dax, Johnson & Johnson Pharmaceutical Research 
and Development. L.L.C., Spring House, PA 

In recent years, targeting of the delta opioid receptor has emerged as a potential alternative for the 
treatment of a variety of painful and non-painful conditions. Following the discovery of the enkaphalin 
peptides as endogenous ligands for the delta opioid receptor, several selective peptidic ligands have 
been reported. Since then, non-peptide delta-selective opioid agonists such as BW-373U86 (1) and SNC-
80 (2) have been studied extensively. Earlier, we reported on a series of tricyclic piperidinylidenes (3) and 
tropanylidenes (4) as novel classes of potent delta opioid receptor agonists. A prominent feature of the 
delta opioid pharmacophore is the N,N-diethylcarboxamide, commonly referred to as the 'delta address'. 

As part of a structure-activity relationship study around 3 and 4, a number of interesting (hetero)aromatic 
replacements for the N,N-diethylcarboxamide delta address were identified. The synthesis and delta 
opioid binding affinity of this class of compounds will be presented. 

1 (R = H) 
2(R=Me) 

3 (A= absent, Y=O,S) 
4 (A= CH 2 CH2 , Y=O,S) 

5 (Ar = (hetero)aromatic) 

96. Non-covalent adsorption of polypyridyl complexes to carbon surfaces: synthesis and 
electrochemistry of a family of cobalt(l1) complexes with pendant polyaromatic 
functionalities 
Rachel L. Usala, Eden McQueen, Hillary L. Smith and Jonas I. Goldsmith, Bryn Mawr College, Bryn 
Mawr, PA 

The following research studies the non-covalent pi-stacking adsorption of polyaromatic cobalt(II) transition 
metal complexes on glassy carbon electrode surfaces. SyntheSiS of the ligands shown in the figure and of 
the complexes Co(tpy-nap)/+, Co(tpy-py)/+, Co(bpy-nap)/+, and Co(bpy-py)/+ was completed using 
simple organic and inorganic chemistry. Cyclic voltammetry techniques were used to examine the kinetics 
and thermodynamics of the adsorption of these complexes on glassy carbon surfaces. All adsorption was 
found to be spontaneous and to be described by an activation control kinetic model. Surface coverage 
data from many experiments at varying concentrations were fit to a Langmuir isotherm, and the saturation 
coverage and free energy of adsorption was calculated for each complex. Significant differences, both in 
saturation coverage and in the free energy of adsorption were observed among the complexes studied. 
This result demonstrates how deliberate synthetic modifications can be used to control the process of 
surface functionalization. 
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97. Synthetic Studies on Roquefortine C 
Ning Shangguan and Madeleine Joullie, University of Pennsylvania, Philadelphia, PA 

Roquefortine C was isolated from a variety of Penicillium roqueforti cultures, as well as in a variety of food 
products like blue cheese, moulded grain, etc. Roquefortine C received attention because of its 
neurotoxicity, which is still not clear because of the inconsistent toxicity data reported. In order to 
complete a first total synthesis of roquefortine C, new amidation methods to make the key amide bond 
were investigated. A novel synthetic strategy to construct the E-dehydrohistidine moiety is described. 

98. Addition of boron to single-walled carbon nanotubes 
Jaime Malarchik and Mark D. Ellison, Ursinus College, Collegeville, PA 

In this research, a borane complex was reacted with single-walled carbon nanotubes (SWCNTs) in an 
attempt to add boron to the SWCNTs. The reactive borane-triethylamine complex was chosen in hopes of 
the addition of boron without the use of extreme temperatures. The SWCNTs were purified and then the 
reaction was performed in a nitrogen free environment at 25°C. The products of the reaction were then 
analyzed with FT-IR and UVNis spectroscopy. The successful addition of borane to SWCNTs could 
potentially alter their electronic properties and be a useful avenue of research in nanoelectronics.1 

1. Borowiak-Palen, E.; Pichler, T.; Fuentes, G.G.; Graff, A; Kalenczuk, R.J.; Knupfer, M.; Fink, Chern. 
Phys. Lett. 2003, 378, 516. 

99. Reactions of inorganic and organic acids with single-walled carbon nanotubes 
Lisa Buckley and Mark D. Ellison, Ursinus College, Collegeville, PA 

The goal of this study is to understand reactions of acids with single-walled carbon nanotubes (SWCNTs). 
The SWCNTs were carboxylic acid functionalized via reflux with inorganic and organic acids. The 
experimental approach involved studying infrared and UV/visible spectra to see if the SWCNTs were 
indeed functionalized, as well as measuring change in surface area with a surface area analyzer to show 
the degree of functionalization. The results revealed that several functional groups were introduced, 
including alkane and carbonyl groups. The carbonyl groups are most likely carboxylic acids, as shown by 
the peaks in the infrared spectra. These results indicate that not only inorganic, but also organic acids can 
lead to oxidation of the SWCNTs. 
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Alan G. MacDiarmid Memorial Symposium 
Sponsor: ACS President, Catherine T. Hunt 
Organizer: Anthony W. Addison Drexel University, Philadelphia, PA 
Organizer: Yen Wei Drexel University, Philadelphia, PA 
Presider: Bradford B. Wayland University of Pennsylvania, Philadelphia, PA 

100. Amorphous Solids of Sterically Unencumbered. Low Molecular Weight Ethyne
Bridged (Porphinato)zinc(II) Oligomers with Extremely High Dark Electrical Conductivitie 
Paul R. Frail1, Kimihiro Susumu2, Michael Huynh 1, Jennie Fong3, Paul Angiolill04, Jay M. Kikkawa 1 and 
Michael J. Therien 1, (1 )University of Pennsylvania, Philadelphia, PA, (2)US Naval Research Laboratory, 
Washington, DC, (3)Massachusetts Institute of Technology, Cambridge, MA, (4)Saint Joseph's University, 
Philadelphia, PA 

Semi-conducting organic p-conjugated oligomers and polymers manifest demonstrated utility in device 
applications ranging from light-emitting diodes, photovoltaic cells, and optical waveguides, to inexpensive 
light-weight flexible transistors. High-value electronic device components based on processable polymers 
require the development of organic semiconductors that not only possess considerably larger magnitude 
charge mobilities, but have the capacity to be both hole and electron doped. We demonstrate that the 
radical cation states highly soluble oligomeric ethyne-bridged (porphinato)zinc(II) structures manifest 
polaron delocalization lengths approximately 4 times longer than that thus far observed in the classic 
semi-conducting polymers based on conjugated thiophenes, arylenes, arylethynylenes, pyrroles, and 
anilines; impressively, EPR spectroscopy shows unequivocally that large magnitude hole polaron 
mobilities are maintained in these species even at cryogenic temperatures. Appropriate modification of 
macrocycle ancillary substituents gives rise to oligomers and polymers that feature substantial inter-chain 
electronic coupling. Amorphous, solid-state dark conductivities of these materials rival that of porous 
silicon. Corresponding conductivities of hole- and electron-doped samples, resistivities, charge carrier 
densities (from Hall Effect measurements), and photogenerated drift mobilities further underscore the 
revolutionary electronic properties of this new class of organic semiconductors. 

101. Structure and Bonding of the Interfacial Layer between the Organic Semiconducting 
Linear Acene Layers and Metal 
Tom Rockey1, Grazia Gonella2 and Hai-Lung Dai2, (1)University of Pennsylvania, Philadelphia, PA, 
(2)Temple University, Philadelphia, PA 

Discovery of conducting plymers have inspired exploration of organic electronic materials. Thin films of 
linear acenes such as tetracene and pentacene have been found to be potentially useful as 
semiconducting materials. In this presentation, we discuss the growth and strucutre of thin films of linear 
acenes and their bonding to the metal substrate experimentally determined through a combination of 
ultrahigh vacuum surface science and nonlinear optical techniques. 

102. Generating Intelligent Scaffolds For Tissue Engineering: Conducting Polymers and 
Electrospinning as Platform Technologies 
Peter I. Lelkes1, Mengyan U1, Elizabeth Guterman-Tretter1, Paul R. Bidez 1111, Yi Gu01, Xuesi Chen2, 

Evaristo Venanci03, Alan G MacDiarmid3, Frank K K01 and Yen Wei1, (1)Drexel University, Philadelphia, 
PA, (2)lnstitute for Applied Chemistry, Chinese Academy of Sciences, Changchun, China, (3)University 
of Pennsylvania, Philadelphia 

In the past 5 years" Prof Alan MacDiarmid developed a profound interest in the implementation of two of 
his major research areas, conductive polymers and electrospinning, for biotechnological applications. In 
this talk we will report on some of our collaborative efforts in this area, by outlining how Prof MacDiarmid 
inspired novel approaches towards generating "intelligent" scaffolds for neuronal and cardiac tissue 
engineering. 

Conductive polymers have been considered for diverse biomedical applications. Electrospinning is an 
increasingly popular platform technology for generating nanofibrous scaffold for tissue engineering 
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purposes. Co-electrospun PAN i-gelatin fibers were characterized by scanning electron microscopy 
(SEM), atomic force microscopy (AFM), electrical conductivity measurement, Differential Scanning 
Calorimetry (DSC), and mechanical tensile testing. For blends containing less than 5 % PANi in total 
weight, uniform nanofibrous scaffolds were obtained with no evidence for phase segregation. All PANi
gelatin blend fibers supported H9c2 cardiac myoblast attachment and proliferation to a similar degree as 
the control tissue culture-treated plastic (TCP). Depending on the concentrations of PANi (fiber sizes), the 
cells initially displayed different morphologies substrates, but after 1 week all cultures reached confluence 
of similar densities and morphology. 

Importantly, electroactive surfaces made of/or containing conductive polymers were found to be "smart" 
venues, which promote the spontaneous differentiation of progenitor/stem cells growing on them. For 
example, conductive surfaces containing polyaniline or aniline-oligomers enhanced neuronal 
differentiation of PC12 pheochromocytoma cells. Similarly, electrical stimulation of murine embryonic 
stem cells towards the cardiac lineage was significantly enhanced when culturing these cells on 
conductive surfaces made of graphite nanoparticles or TiO 

Taken together, these experiments, which largely grew out of our interactions with Prof. MacDiarmid, 
have opened a new field in basic and applied biomaterials and tissue engineering research. 

We gratefully acknowledge support by the Nanotechnology Institute of Southeastern Pennsylvania (PIL, 
YW,AGM) 

103. Solid-state chemistry: polyamide-11 powder coatings 
T. Page McAndrew, Arkema Inc., King of Prussia, PA 

Solid-state chemistry has many facets - one of which, synthetiC metals, was pioneered by Alan G. 
MacDiarmid. Another is powder coating - a completely dry coating process that grows in importance with 
increasing restriction on the use of volatile organic compounds. Discussed are the fundamentals of 
powder coating with polyamide-11, and the development of a non-traditional application method - thermal 
spray. Polyamide-11 is of unique interest - it derives from a renewable resource - castor beans. 

104. Conducting Polymer Thin Films and Nanostructures: Extending the MacDiarmid 
Legacy through Transition Metal Interfaces 
Wayne E. Jones Jr.1, Justin J. Martin2, Jean P. Gaffne/ and Cliff J. Timpson3, (1) State University of 
New York at Binghamton, Binghamton, NY, (2)State University of New York at Binghamton, Binghamton, 
NY, (3)Roger Williams University, Bristol, RI 

The processibility of conducting polymers remains an important challenge for their widespread adoption in 
modern electronic devices. The in-situ, electroless polymerization method allows a convenient method for 
coating a wide variety of substrates with a coating of polymeric material 50-500 nm thick. We have been 
investigating the use of well defined self-assembled monolayers of coordinate-covalent tethered inorganic 
chromophores for use as photoswitching organic/inorganic hybrid devices prepared in-situ. In the process 
we have discovered enhancements in conductivity as high as two orders of magnitude for films prepared 
on these surfaces. Here we will discuss the factors which control this interfacial effect such as the role of 
the metal center and ligand environment. While polyaniline has previously been the focus of this research, 
the extension of these conductivity enhancements for other conducting polymers including PEDOT and 
polypyrrole will also be presented. 
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105. New organic electronic materials from unusual aromatic scaffolds 
John D. Tovar, Johns Hopkins University, Baltimore, MD 

I will discuss new results from our group's ongoing studies to explore new or otherwise underutilized 
aromatic topologies as viable organic electronic materials. As a proof of principle, I will present a detailed 
study with two ten pi electron aromatic motifs, that of the cyclic polyene methano[10]annulene and of the 
more classical aromatic, naphthalene. Thiophene-based semiconductors derived from the annulene show 
much greater propensities to transport charge as deduced from the structural changes that accompany 
electrochemical oxidation. Using this principle as a guide, the design and synthesis of new organic 
electronic platforms will be addressed. 

Biological Chemistry General Session 
Sponsor: ACS Division of Biological Chemistry (BIOl) 
Organizer: Jovita Marcinkeviciene Bristol-Myers Squibb Pharmaceutical Research Institute, Princeton, 
NJ 
Presider: Jovita Marcinkeviciene Bristol-Myers Squibb Pharmaceutical Research Institute, Princeton, NJ 

106. N£-methanesulfonyl-Iysine as a non-hydrolyzable functional su"ogate for N£-acetyl
lysine 

Nuttara Jamonnak, David G. Fatkins, lanlan Wei and Weiping Zheng, University of Akron, Akron, OH 

Protein posttranslational reversible lysine I\f-acetylation and deacetylation have been recognized as an 
emerging intracellular signaling mechanism that plays critical roles in regulating gene transcription, cell
cycle progression, apoptosis, DNA repair, and cytoskeletal organization. Acetyltransferase-catalyzed 
creation, deacetylase-catalyzed destruction, and bromodomain-mediated specific recognition of I\f-acetyl
lysine on proteins define the central events of this signaling mechanism. In our efforts toward developing 
novel inhibitors of the bromodomain/I\f-acetyl-Iysine recognition, whose chemical modulating strategies 
and modulators are still under-developed as compared to other events involved in this signaling 
mechanism, we developed the first non-hydrolyzable (or intracellular protein deacetylase-resistant) 
functional surrogate, i.e. I\f-methanesulfonyl-Iysine, for I\f-acetyl-Iysine regarding bromodomain binding 
interaction. In specific, our experimental results suggested that I\f-methanesulfonyl-Iysine replacement for 
I\f-acetyl-Iysine i) did not compromise the binding affinity for the bromodomain, ii) conferred resistance to 
protein deacetylases, and iii) conferred only weak inhibition against protein deacetylases. The availability 
of this non-hydrolyzable analog will not only promote the inhibitor development, but also facilitate the 
functional examination of protein posttranslational acetylation due to its capability to provide the 
constitutive phenotype of protein acetylation. 

107. N(epsilon)-thioacetyl-Iysine as a multi-facet tool for enzymatic protein lysine 
N(epsilon)-deacetylation 
David G. Fatkins 1, Andrew D. Monnoe and Weiping Zheng 1, (1 )University of Akron, Akron, OH, (2)Walsh 
University, North Canton, OH 

Histone deacetylase (HDAC) family of enzymes catalyze the specific lysine N(epsilon)-deacetylation on 
proteins such as the core histone proteins, various transcription factors, alpha-tubulin, and acetyl
coenzyme A synthetase that are respectively involved in gene transcriptional, cytoskeletal, and metabolic 
control. HDAC-catalyzed reaction represents an integral component for an emerging intracellular 
signaling mechanism defined by the protein posttranslational reversible lysine N(epsilon)-acetylation and 
deacetylation, and has been targeted for developing novel therapies for metabolic and age-related 
diseases and cancer. In this study, we disclose the synthesis and characterization of N(epsilon)
thioacetyl-Iysine as a multi-facet tool for enzymatic protein lysine N(epsilon)-deacetylation. In specific, by 
evaluating multiple series of peptides containing N(epsilon)-thioacetyl-Iysine, i) we developed the first 
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spectrophotometric assay selective for HDAC8 that holds potentials for not only inhibitor screening but 
also selective activity reporting for HDAC8 activity; ii) we identified potent and selective peptide-based 
inhibitors for SIRT1, SIRT2, and SIRT3 that are the only bona fide human class III protein deacetylase 
enzymes with known physiological substrates. All these results have far-reaching impact on promoting 
our fundamental understanding and pharmacological exploitation of HDAC-catalyzed reactions. 

108. Application of Resonance Energy Transfer to Study Binding of DNA Photolyase to 
UV-Damaged DNA 
Johannes P. M. Schelvis 1, Xuling Zhu 1, Amy Gartman 1 and Yvonne Ginde, (1 )New York University, New 
York, NY, (2)Lafayette College, Easton, PA 

DNA photolyase is a highly efficient DNA repair enzyme that is specialized in the reversal of the UV
induced dimerization of adjacent pyrimidine bases. In the majority of the cases (80%), a cis,syn 
cyclobutane pyrimidine dimer (CPD) is formed upon the irradiation of DNA with UV-light. Arguably the 
most important step in DNA repair is the recognition of the lesion and binding of the DNA-repair enzyme(s) 
to the lesion for repair. In this paper, we present the application of resonance energy transfer to monitor 
the binding of DNA photolyase to CPD-containing DNA. We have used three purified DNA undecamers 
each with a single CPD lesion in a different location and complementary strands with either a fluorophore
quencher pair or only a fluorophore to monitor the binding process by using steady-state fluorescence 
and fluorescence stopped-flow spectroscopy. The three strands show similar equilibrium binding 
constants but different binding rate constants. These differences and the implications for the DNA
damage recognition step by CPD photolyase will be discussed. 
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109. Enzymatic activity from a designed artificial proteome 
Shona C. Patel and Michael H. Hecht, Princeton University, Princeton, NJ 

Enzyme engineering seeks to modify or create proteins with an enhanced ability for catalysis or binding. 
Protein and enzyme engineering often begin with naturally occurring proteins. However, natural proteins 
have evolved for specific purposes and are already biased towards particular tasks. Proteins that are 
designed de novo have the potential to be used in a wider variety of bioengineering applications since 
they have not evolved for specific functions. In order to probe the potential for enzymatic activity within 
unselected proteins, we are studying a designed artificial proteome comprised of a combinatorial library of 
de novo, four-helix bundle proteins. Libraries of genes encoding four-helix bundle proteins were 
constructed using binary patterning of hydrophobic and hydrophilic residues. By screening sequences 
that were not designed for any particular function, we determined the likelihood of finding rudimentary 
activity within the model proteome. Once activity was discovered within the proteome, we implemented 
directed evolution on selected sequences to improve activity. This approach yielded novel proteins with 
several types of catalytic activity. 
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110. Enhance the Success of Drug Candidates Through ADMEITOX Screening 
Li Oi, Wyeth Research, Princeton, NJ 

Drug-like properties are essential for the success of development candidates. Compounds with low 
solubility, poor permeability or rapid metabolism can lead to failure, loss of precious resources and delay 
of benefits to patients. Rapid screening of ADME/TOX properties can provide early information on 
potential liabilities, guide structural modification and lead to better drugs. In this presentation, assay 
development, applications and case studies will be discussed. 

111. Near-Infrared Molecular Beacons for In Vivo Imaging 
Sam F.Y. Li, National University of Singapore, Singapore, Singapore 

In this paper, we investigated a novel imaging technique that employed molecular beacons capable of 
binding specifically to in vivo targets such as protein and mRNA. We used capillary electrophoresis to 
select aptamers, i.e. high affinity oligonucleotides specific for a particular target, which were subsequently 
incorporated into the loop section of molecular beacons for target recognition. The results verified the 
advantages of using molecular beacons together with near-infrared fluorescence, in terms of improving 
probe specificity and reducing autofluorescence for in vivo imaging. It was also demonstrated that 
capillary electrophoresis was able to isolate MB probe aptamers with high efficiency. 

112. Molecular Dynamic Approach to the Study of the Effect of Point Mutations on the 
Structure of Collagen 
Gloria T. Anderle, Fairleigh Dickinson University, Madison, NJ 

The recent development of in-silico methods has opened a new avenue for the study of biomolecules. 
Biochemical features that in the past were not amenable to study by typical methods can now be explored 
on a virtual molecular level. Collagen II is a structural protein found in cartilage and skeletal growth plates. 
Point mutation are known to result in a spectrum of skeletal disorders from achondrogenesis, a neonatally 
fatal condition where the skeleton fails to mineralize, to spondyloepiphyseal dysplasia congenital (SEDC); 
a disorder characterized by short stature and bone abnormalities. Hydrochondrogenesis is an 
intermediate disorder where bones are short, malformed and poorly mineralized. Hydrochondrogenesis 
often results in stillbirth. Most collagen point mutations in the triple helical region, where the amino acid 
motif is GXY, are G to Z mutations. It is known that the introduction of point mutations into model collagen 
homotrimer peptides results in a reduction of the trimer dissociation temperature; often called the melting 
temperature. It is speculated that the loss of stability is due to structural disruptions introduced into the 
superhelical structure by non-glycine sidechains. A novel method of determining the effect of point 
mutations on the structure of collagen II like peptide was used to analyze the AmberS molecular dynamic 
trajectories of (GPO)1 0, (GPP)10, and (GPO)SAPO(GPO)4 homotrimers. G900S and G70SS, two known 
collagen II human mutations were also examined in their native sequence. The G900S containing peptide 
trimer is as follows: (GPO)2GPSGAEZPOGPQGLA(GPO)2, where Z is G in the wild type and S in the 
mutation. G900S is associated with achondrogenesis. G70SS is associated with hydrochondrogenesis 
and its sequence is (GPO)2GEDGEKZPEGAOGKD(GPO)2. 

113. Differential calcium and magnesium binding by parvalbumin isoforms isolated from 
fish 
Loyd O. Bastin, Widener University, Chester, PA 

Proteins are vital to many functions of biological organisms such as muscle contraction and relaxation. It 
is known that different isoforms of a certain protein can each play a different physiological function. 
Consequently, the physiological properties of muscle are highly dependent on the various isoforms of 
several muscle proteins. We are characterizing one of these muscle proteins, parvalbumin, to understand 
how it controls numerous processes. Parvalbumin is a myoplasmic protein that aids in relaxation by 
releasing Mg2+ and binding free Ca2+, which reduces the intracellular concentration of the ion. Since Ca2+ 
plays a necessary role in contraction by binding to the regulatory protein troponin, a decrease in its 
intracellular concentration will result in relaxation of the muscle fiber. Although studies have shown 
differences in the Ca2+ dissociation constant (Kct) for parvalbumin from different fish species, there is 

122 

122 



presently no data on how Ca2+ and Mg2+ dissociation rates might vary between isoforms of a given fish 
species. To address this issue, we are studying the Ca2+ and Mg2+ binding characteristics of parvalbumin 
isoforms in sheepshead and rainbow trout, fishes known to contain two isoforms of parvalbumin. It has 
also been shown, that the relative expression of one isoform over the other, has a large effect on 
relaxation rate in both fish species. Here we report on our isolation and characterization of two isoforms of 
parvalbumin from sheepshead (Archosargus probatocepha/us) and rainbow trout (Oncorhynchus mykiss). 

Bioprocess Science/Biomanufacturing Session 
Sponsor: ACS Division of Biochemical Technology (BlOT) 
Organizer: Tom Burkett Community Collge of Baltimore County, Baltimore, MD 
Organizer: Linda Rehfuss Montgomery County Community College, n/a, PA 
Presider: Linda Rehfuss Montgomery County Community College, n/a, PA 
Presider: Tom Burkett Community Collge of Baltimore County, Baltimore, MD 
Session Overview: This session will examine the chemical and biological processes relevant to the 
purification and production of therapeutically active biologics. The session will also explore the ways in 
which the regional educational community is addressing the need to train skilled bioprocess science and 
biomanufacturing technicians. 

114. Overview of Biomanufacturing and Bioprocess Science in Industry and Education 
Linda Rehfuss, Montgomery County Community College, Blue Bell, PA and Tom Burkett, Community 
Collge of Baltimore County, Cantonsville, MD 

The Northeast Biomanufacturing Center and Collaborative (NBC2), an NSF ATE Center, was created to 
facilitate the development of training programs for the burgeoning biomanufacturing industry. Working 
closely with national and international biomanufacturing companies, the members of the collaborative are 
developing training materials designed specifically for targeted positions in biomanufacturing. Members of 
the center will discuss training needs in biomanufacturing, and the development of curricula that address 
the unique aspects of biomanufacturing, and the integration of biomanufacturing training programs with 
general science education. 

115. Applying Critical Process Parameter and Design Space Concepts to 
Biopharmaceutical Manufacturing 
Kristopher A. Barnthouse and Peter Wojciechowski, Global Biologics Supply Chain, Johnson & 
Johnson, Malvern, PA 

Design Space and Critical Process Parameters (CPPs) are familiar terms but have yet to take on a 
preCise, harmonized meaning in the biopharmaceutical industry. This presentation is an exploration of 
one company's challenges in identifying CPPs, positioning them in regulatory submissions and 
understanding the risks and benefits of doing so. The CPP identification process begins during process 
development where Design of Experiments is used to understand the sensitivity of Critical Quality 
Attributes to all process parameters over wide ranges. Scale-up and technology transfer require a CPP 
risk assessment using the principles of Quality Risk Management to prioritize those Process Parameters 
that require the tightest control. Process validation is then designed to demonstrate the ability to control 
CPPs in manufacturing. Reduced scale validation studies demonstrate the ability to deliver desired 
product quality attributes over the allowable CPP ranges. CPP ranges are used to support one proposed 
definition of a Design Space in global regulatory submissions. 
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116. Optimization of solid state xanthan fermentation of potato waste using response 
surface methodology 
Dragoljub D. Bilanovic and Patrick G. Welle, Bemidji State University, Bemidji, MN 

Xanthan is used as stabilizer, thickener, and water mobility reducer in industries as different as food and 
petroleum. The medium expenses are about one third of its production costs. Utilization of alternative 
carbon sources, like food industry waste, could reduce xanthan production costs. A potato processing 
plant generates waste in amounts as high as 25% of its processing capacity. 

Xanthan fermentation was conducted on potato waste in solid and semi-solid mode. The individual and 
interactive effects of: i) enzymatic pre-treatment, ii) mechanical pre-treatment, iii) pH control, and iv) 
control of moisture content on xanthan production and substrate utilization were analyzed using response 
surface methodology. 

Xanthomons campestris NRRL 1003 strain produces on average sixty percent more xanthan than NRRL 
1013 strain which consumed on average 6% more substrate than NRRL 1003 strain. Xanthomons 
campestris NRRL 1459B strain fermented on average 22% less xanthan than NRRL 1003 strain; these 
two strains consumed roughly equal amount of potato waste during 96 hours fermentation. All three 
strains produced more xanthan on solid potato waste medium than on 2% glucose medium. Xanthan 
fermentation on solid potato waste could compete with xanthan fermentation on standard glucose 
medium since medium related expenses are at least 20% smaller on the potato waste medium. 

117. Mixing Technology Evaluation and Optimization 
Farid Ighemat, Centocor P.O. Pilot Plant / Spring House, Spring House, PA 

Efficient mixing of Protein A chromatography eluate is critical for viral inactivation, neutralization, and pH 
adjustment during protein recovery operations. Therefore, a comprehensive evaluation was performed on 
current disposable mixing systems. Three types of disposable mixing technologies were evaluated for 
Protein A eluate recovery operations. A bottom drain recirculation BioProcess container (BPC) with tubing 
and peristaltic pump, a magnetic stir bar/BPC system, and a levitated magnetlBPC system were 
compared at a 50-liter scale. Each system was evaluated for performance, functionality, setup/turn
around, complexity, failure modes, validation requirements, footprint, materials of construction, 
customization options, and cost. The system selected for use at the small scale was further evaluated to 
assure compatibility with large scale manufacturing operations. 

118. Beta-Propiolactone Inactivation of HIV for Vaccines 
Peter Lowry, The Immune Response Corporation, n/a, PA 

Betapropiolactone (I3PL) has been used historically as a highly effective disinfectant against a variety of 
bacteria, fungi, and viruses. It is currently utilized to inactivate multiple viral agents to produce licensed 
human vaccines, including Influenza and Rabies. We will discuss an efficient, reproducible, and scalable 
use of this small ring heterocyclic compound used for the first inactivation step of an investigational HIV-1 
therapeutic vaccine currently in clinical trials. The large scale qualified !"PL process outlined here may be 
of use to others in meeting viral safety requirements for the production of future vaccines. Basic chemistry, 
safe handling, GMP bioprocess/quality considerations, scale up and performance qualifications, and 
technical challenges will be discussed. 

PPLlI 
Chemical'formula:'C3H40 211 

Molecular-weight:· 72.0S·g/moI1l 
Purity: '98-99%11 
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119. Disposable Technologies and Cleaning Validation Strategies in a Multiproduct 
Biopharmaceutical Pilot Plant 
Stuart Green, Centocor P.D. Pilot Plant I Spring House, Spring House, PA 

Disposable technologies are substituting more conventional equipment throughout the biopharmaceutical 
manufacturing process. The lightweight, disposable, and fully customizable options permit use in both 
upstream and downstream processes. In addition, such disposable systems provide a less expensive 
alternative to costly stainless steel systems that require extensive cleaning validations. Furthermore, the 
disposable option eliminates product carry-over issues, which are of great concern when manufacturing in 
a multiproduct facility. This discussion will focus on integration of disposable systems into existing 
processes and the optimization of cleaning validation in a multiproduct biopharmaceutical pilot plant. 

120. UMBI GMP Training and Biomanufacturing Program 
Daniel Kuebbing, University of Maryland Biotechnology Institute, Rockville, MD 

The mission of the UMBI GMP Training and Biomanufacturing Program is to provide contract 
manufacturing capability to the biotech industry and training to both the biotech industry and to University 
of Maryland students. The contract manufacturing will be performed under CGMP (Current Good 
Manufacturing Practice) as regulated by the FDA. Material produced there will be appropriate for use in 
Phase 1/11 clinical trials andlor to facilitate research in scale up production processes in partnership with 
other CGMP production companies. Additionally, training in GMP operations will be offered. 

The GMP Training and Biomanufacturing Program is located on the 4th floor of a recently completed 
140,000 sf building at the Shady Grove campus of the University System. Space available to the program 
includes 6000 sf of clean rooms, 1100 sf of QC labs, 2000 sf of general lab space, and support space 
(office and storage). A description of the facility and its capabilities in manufacturing and training will be 
presented. 

121. Biomanufacturing Education and Training: the Northeast Biomanufacturing Center 
and Collaborative (NB~) Approach 
Sonia Wallman, New Hampshire Community Technical College, Portsmouth, NH 

The National Science Foundation Advanced Technological Center, the Northeast Biomanufacturing 
Center and Collaborative (NBC2), is one of 33 NSF ATE Centers in the nation. Progress of the Center in 
supporting the rapidly expanding biomanufacturing sector of the biotechnology industry by working with 
biomanufacturers in the development of the infrastructure for biomanufacturing education and training 
and the workforce will be presented. 

122. Process Analytical Technology for Biotechnology Products 
Keith Webber, Food and Drug Administration, nla, DC 

Although biotechnology pharmaceutical manufacturers have historically placed a strong emphasis on the 
manufacturing process as a major contributor to product quality, extensive utilization of process analytical 
technology (PAT) for quality assurance has yet to be fully realized. One impediment is the inherent 
complexity of protein-based products that makes it difficult to ascertain the product characteristics that are 
critical to safety, efficacy, and stability. In spite of this, there are many aspects of biotech manufacturing 
that are amenable to a PAT system of analYSiS, monitoring, and control which can result in improved 
productivity, manufacturing conSistency, and product quality. This presentation will focus on how 
manufacturers can begin implementing PAT into their process and what the FDA is doing to encourage 
this. 
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Carbohydrate Chemistry/Glycoprotein 
Organizer: Larisa Toulokhonova n/a, n/a, PA 
Organizer: Sami Saribas n/a, n/a, PA 
Presider: Sami Sari bas n/a, n/a, PA 
Session Overview: This session will be dealing with the latest data on studies of the biochemical roles of 
glycoproteins and glycosylation enzyme mechanisms. Multiple important therapeutic applications are 
currently indicated with the use of carbohydrate chemistry including chemo-enzymatic synthesis of novel 
synthetic carbohydrates and enzyme replacement therapy. The speakers will present their work on such 
"hot" topics as: development of conjugate vaccines from synthetic carbohydrate antigens, methods of 
preparation of neoglycoconjugates, progress in studies of mechanisms of Hepatitis B virus and the role of 
N-glycosylation and glycan processing in the secretion of the viral particles, synthesis and immunological 
studies of oligomannose-containing glycoconugates in the course of developing carbohydrate-based HIV-
1 vaccines, conformation and dynamics of complex polysaccharides and oligosaccharides from 
pathogenic bacteria, the role of carbohydrates as recognition molecules in biological systems, and their 
industrial applications. 

123. Glycoproteomics of the early detection and management of chronic viral disease 
Timothy Block, Drexel University, Philadelphia, PA 

Our comparative analysis of the N-glycans and glycoproteins derived from the circulation of animals and 
people as a function of liver disease has helped identify a set of fucosylated proteins that may help in 
early disease detection and even suggest unsuspected etiological cofactors. In addition, we have 
determined that specific, viral glycoproteins, such as hepatitis B surface antigen, have a great tendency to 
rapidly oligomerize helping evade proteaosmal degradation and detection by the immune system. These 
glycoproteins appear to have obligate requirements for endoplasmic reticular (ER) glucosidase, 
presumably calnexin, mediated protein folding. Hepatitis Band C, for example, appear to be dependent 
upon this pathway. Inhibitors of ER glucosidases may have therapeutic value and are being clinically 
tested. The molecular basis of the dependency of these proteins upon calnexin will be discussed, as well 
as the early detection of cancer and hepatitis C clinical trials. 

124. Production and biological activity of gangliosides 
Shawn DeFrees, Neose Technologies Inc, Horsham, PA 

A unique methodology for the production of gangliosides and their respective therapeutic uses is 
presented. Gangliosides have been prepared by using an enzyme to couple the free oligosaccharide
fluoride with the lipid moiety. A mutant endoglycoceramidase efficiently catalyzes the coupling of these 
reagents and produces the glycolipid of interest with conversion yields up to 97%. This approach has 
been scaled to produce large quantities of GM1 which is used as an intermediate for drug discovery 
efforts. Analogs of GM1 have been created that are 1000 times more potent than GM1 at protecting 
primary dopaminergic striatal neurons from toxic insults. Similar neuroprotective/restorative effects have 
been observed in the MPTP induced model of Parkinson's Disease (PD). These compounds hold promise 
for the treatment of PD and other neurodegenerative diseases. 

125. Neoglycoconjugates from the synthetic tetrasaccharide side chain of the Bacillus 
anthracis exosporium 
Pavol Kovac, Rina Saksena and Roberto Adamo, National Institutes of Health, Bethesda, MD 

Anthrax is a serious infectious disease of animals and humans caused by Bacillus anthracis. Recently, 
concerns regarding anthrax have emerged worldwide because of possible use of some form of Bacillus 
anthracis as a biological weapon. Therefore, development of a potent vaccine for anthrax has become a 
pressing issue. Bacillus anthracis is a spore forming bacterium and, therefore, a potentially viable 
approach to control anthrax is by targeting spores with neutralizing antibodies specific for substances on 
their surface. Such is, for example the tetrasaccharide (see structure attached) of the side chain of the 
collagen-like region of the major glycoprotein (BcIA) of Bacillus anthracis exosporium, whose structure 
has been recently determined. The tetrasaccharide is unique in that it contains the newly discovered 
sugar anthrose ([4,6-dideoxy-4-(3-hydroxy-3-methylbutyramido)-2-0-methyl-D-gluco-pyranose] as the 
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upstream terminal moiety. Our approach to a vaccine for anthrax is based on the use of 
neoglycoconjugates prepared from the said tetrasaccharide. In order to obtain optimal immune response 
after immunization with neoglycoconjugates prepared from the tetrasaccharide, the anomeric 
configuration of the terminal, downstream L-rhamnosyl residue in the conjugates must be the same as in 
BclA glycoprotein. That information is unknown, as it was lost during the enzymatic release of the 
tetrasaccharide from the glycoprotein. This presentation will be focused on our synthesis of a glycosyl 
donor for latent anthrose, its use to chemically synthesize both anomeric forms of the linker-equipped, 
conjugation-ready tetrasaccharide, and conversion of these substances to neoglycoconjugate constructs 
with pre-determined carbohydrate-protein ratio using squaric diester chemistry. Various general aspects 
of conjugation of carbohydrates to proteins will also be discussed. 

126. Chemoenzymatic synthesis of homogeneous glycoproteins 
Lai-Xi Wang, University of Maryland, Baltimore, MD 

Glycosylation is a common posttranslational modification of proteins in eukaryotes. The oligosaccharide 
components of glycoproteins can profoundly influence proteins' structure and in vivo biological activities, 
and are also involved in many important biological processes such as cell adhesion, pathogen infection, 
and immune response. It becomes clear that different sugar chains can distinctly influence a 
glycoprotein's property in terms of its serum's half life and in vivo activity. Therefore, getting the 
glycosylation right is important both for structure-function relationship studies and for biomedical 
applications of glycoproteins. Nevertheless, as glycosylation is not under direct genetic control, 
glycoproteins are typically produced as a mixture of glycoforms that differ in the oligosaccharide portions, 
from which homogeneous glycoforms are difficult to obtain. To address this problem, we have been 
exploring the endoglycosidase (ENGase)-catalyzed transglycosylation for glycopeptide and glycoprotein 
synthesis. ENGases hydrolyze N-glycans from glycoproteins, but some EN Gases possess 
transglycosylation activity and are able to transfer a releasing oligosaccharide to a GlcNAc-containing 
peptide/protein acceptor in a single step, thus providing a convergent synthetic approach. But the 
transglycosylation yield is usually low (5-10%) due to the inherent hydrolytic activity. We have found that 
the use of synthetic oligosaccharide oxazolines, the presumed transition state mimics, as donor 
substrates not only expanded the substrate availability, but also resulted in substantial enhancement of 
transglycosylation, thus allowing the synthesis of both natural and tailor-made glycopeptides in excellent 
yield. The method has been successfully extended to glycosylation engineering of glycoproteins. The 
convergent chemoenzymatic approach allows totally independent manipulations of the oligosaccharide 
and protein portions, thus providing a solution to the long standing problem of "incompatibility" in 
protecting group manipulations in chemical glycoprotein synthesis. Applications of the chemoenzymatic 
method for synthesizing glycopeptide-based HIV vaccines will also be discussed. 

127. Engineering the Cell Wall Receptor Polysaccharides of Oral Streptococci and their 
Structures by NMR Spectroscopy 
C. Allen Bush 1, Yasuo Yoshida2, Soumya Gangull and John O. Cisa~, (1 )University of Maryland, 
Baltimore, MD, (2)University of Maryland, n/a, MD 

The cell wall receptor polysaccharides (RPS) of viridans streptococci have receptors for lectins found on 
other oral bacterial species that contribute to coaggregation phenomena important in microbial ecology of 
the teeth. We have previously reported complete chemical structures of polysaccharides from numerous 
strains as determined by high resolution NMR spectroscopy. Gene clusters for the synthesis of these 
RPS have been identified and polysaccharide production modified by replacing specific genes for glycosyl 
transferases and polymerases leading to production of mutant strains having novel structures. Our 
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methods for facile determination of these structures have given insight into the specificity of numerous 
glycosyl transferases and their range of acceptor specificities in an in vivo context. This strategy has also 
led to insights into the specificity of glycosyl-phosphotransferases, O-acetylases and polysaccharide 
polymerases (wzy). 

128. Structure and function of glycosyltransferases and structure-based design of novel 
glycosyltransferases 
Pradman K. Oasba, CCR, NCI, NIH, Frederick, MD 

To date, the detailed structure-function studies on glycosyltransferases, in particular on 13 1,4-
galactosyltransferase, have shown that in the vicinity of their catalytic pocket are one or two flexible loops 
that, upon binding of the nucleotide sugar donor substrate and the metal ion (when required as a 
cofactor), change conformation often from open to closed, creating an acceptor binding site. The loop 
acts as a lid covering the bound donor substrate. After the transfer of the glycosyl unit to the acceptor, the 
product is ejected, and the loop reverts to its native conformation to release the remaining nucleotide 
moiety. To diversify the catalytic activity towards less preferred substrates, such as sugar acceptors or 
proteins or lipids or aglycons, the catalytic domains of glycosyltransferases either interact (1) with an 
additional protein, or (2) have acquired add-on domains at the C-terminous Defining and determining the 
structure of these add-on domains provide structural basis of understanding the specificities of 
glycosyltransferases towards specific acceptor substrates. The specificity of the sugar donor in many 
glycosyltransferases is determined by a few residues in the sugar-nucleotide binding pocket of the 
enzyme, which are conserved among the family members from different species. Mutating these residues 
can generate novel glycosyl-transferases with broader donor specificity. Several mutant 
glycosyltransferases have been generated that can transfer a sugar residue with a chemically reactive 
functional group to N-acetylglucosamine, galactose and xylose residues of glycoproteins, glycolipids and 
proteoglycans (glycoconjugates). These mutant glycosyltransferases allow us to modify the 
oligosaccharide moieties of glycoproteins so that they can be linked via glycan chains, thereby assisting 
in the assembly of bio-nanoparticles that are useful for the development of the targeted-drug delivery 
system and contrast agents for MRI. 

129. Syntheses of unnatural glycoconjugates with vast biological applications 
Maria R. Manzoni, Boopathy Ramakrishnan, Elizabeth Boeggeman and Pradman K. Qasba, National 
Cancer Institutute-NIH, Frederick, MD 

In view of the important role of glycoconjugates in biological recognition, acute and chronic diseases 
(such as inflammation), and numerous cancer types; methods capable of introducing an unnatural sugar 
at a unique site in the oligosaccharide chain of relevant glycoprotein and/or glycolipid are highly desirable. 
We have developed mutant glycosyltransferases that are capable of transferring modified sugars to 
specific monosaccharide residue on a glycan chain. We are currently synthesizing novel unnatural 
carbohydrates that will contain the functionality for incorporating probes and/or biomarkers. We plan to 
exploit this technology for the analysis of "under-" and "over-glycosylated" glycans related to certain 
disease. These techniques will facilitate the tracing of aberrant glycosylation patterns associated with 
diseases, as well as the analysis or diagnosis of specific glycoconjugates related to biological recognition, 
and drug therapy. In addition, this method may have vast biological applications, such as the 
development of targeted drug delivery systems, fluorescent derivitization for glycomic analysis, or contrast 
agents for MRI. 
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130. Tautomeric Modification of GlcNAc-Thiazoline 
Kehinde A. Ajayi, Mohannad Abdo and Spencer Knapp, Rutgers University, Piscataway, NJ 

The potent O-GlcNAcase (OGA) inhibitor GlcNAc-thiazoline has been modified by buffer- or acylation
induced imine-to-enamine conversion, and then electrophile or radical addition (Xn = 03, F, N3, OH, SMe, 
COCF3, CF3). Several functionalized GlcNAc-thiazolines show highly selective inhibition of OGA vs 
human hexosaminidase, and thus have promise as tools for targeted investigations of OGA, an enzyme 
linked to diabetes and neurodegeneration. A new radical addition/fragmentation reaction of the N
(trifluoroacetyl)enamine has been discovered. 

Cope Scholar Award Symposium II: Franklin A. Davis 
Sponsor: ACS Division of Organic Chemistry (ORGN) 
Organizer: Scott Sieburth Temple University, Philadelphia, PA 
Presider: Scott Sieburth Temple University, Philadelphia, PA 
Session Overview: Franklin A. Davis received a Cope Scholar Award in 2006 for the design of organic 
reagents with practical utility for the synthetic organic community. These reagents allow for selective 
fluorination and the asymmetric synthesis of alcohols and amines 

131. Synthesis of Macrocycles via Cobalt-Mediated [2 + 2 + 2J Cycloadditions 
Bruce E. Maryanoff, H.-C. Zhang, L. V. R. Bonaga, A. F. Moretto and H. Ye, Johnson & Johnson 
Pharmaceutical Research & Development, Spring House, PA 

We have investigated the formation of macrocycles a,w-diynes in cobalt(I)-mediated co-cyclotrimerization 
rections. In these [2 + 2 + 2] cycloadditions, a,w-diynes were reacted with nitriles, cyanamides, or 
isocyanates in the presence of CpCo(CO)2 to yield pyridine-containing macrocycles, in the form of meta
and para-pyridinophanes. E.g., a long-chain a,w-bis-alkyne reacts with p-tolylnitrile to give a 1:1 mixture 
of meta- and para-pyridinophanes in 50-60% yield (see graphic). We developed an improved reaction 
protocol that offers a convenient, flexible synthetic approach, without photo-irradiation or syringe-pump 
addition. This [2 + 2 + 2] cycloaddition process has excellent atom-economy and supplies substantial 
molecular complexity in a single step. Thus, we synthesized some macrocyclic bis(indolyl)maleimides 
("multiheterophanes") as potential protein kinase inhibitors. Some of these derivatives proved to be potent, 
selective inhibitors of glycogen synthase kinase-3b (GSK-3b). An X-ray structure of an inhibitor ligand 
complexed with GSK-3b will be presented. 

c Me-o-CN .. 
15 mol% CpCo(COh 
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132. Complexity via [4+4J Photocycloadditions 
Scott Sieburth, Temple University, Philadelphia, PA 

Application of the efficient [4+4] photocycloaddition of 2-pyridones to natural product synthesis, studied 
for cyclooctane ring structures, has been adapted to additional polycyclic systems. A [4+4] cycloaddition
[3,3] rearrangement - and retro-Mannich sequence assembles unsymmetrically coupled piperidines with 
predictable stereochemistry. In a second model study, intramolecular [4+4] cycloaddition of a pyridone 
and a furan yields a pentacyclic cyclooctadiene. The transannular cyclization of this intermediate can be 
closed to the tetraquinane framework of the crinipellin. 
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133. Complex Molecule Synthesis Exploiting Anion Relay Chemistry (ARC) 
Amos B. Smith III, University of Pennsylvania, Philadelphia, PA 

The past twenty years has witnessed a cornucopia of polyketide-based marine natural products of ever 
increasing structural, functional and stereochemical complexity. Although many of these natural products 
have succumb to the "art of total synthesis," via the many elegant aldol and allyl organometallic protocols 
developed over the past two decades, the successful syntheses often suffer from excessive length owing 
to the limited increase in molecular complexity arising from the iterative nature of the required 
transformations, the necessity for additional steps required to adjust protecting group strategies and/or 
oxidation states, and/or the modest levels of stereocontrol and reaction efficiencies. As a consequence 
of these issues, we introduced 8nion Relay Qhemistry (ARC) in 2006 as an alternative approach for the 
construction of structurally complex polyketide-based natural products, as will be illustrated with 
spongistatin 1 and spirastrellolide A. 

Anion Relay Chemistry (ARC) 
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The ARC tactic comprises a reliable, scalable and stereospecific mUlti-component coupling protocol, 
inherently more convergent than the aldol or organometallic-based approaches. Additionally, by virtue of 
the unique mechanism, the products obtained possess orthogonally differentiated oxygen substituents, 
which can in turn be manipulated independently with a high degree of chemo- and stereocontrol. Given 
the robust nature of the ARC protocol, recent efforts in our laboratory have turned to expand the scope of 
this method to include the construction of libraries of marine "natural product-like" compounds from a 
small number of readily prepared building blocks. The libraries so constructed, given their similarities with 
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marine natural products in terms of structural, functional and stereochemical complexity, should lead to 
wide variety of highly specific and selective biological probes with favorable solubility and ADMET profiles. 

CI 

OH 

'OH 
Spongislatin 1 SpiraslrellolidQ A 

134. Asymmetric Synthesis of Nitrogen Heterocycles using Sulfinimines (N-Sulfinyl 
Imines) 
Franklin A. Davis, Temple University, Philadelphia, PA 

The best and most reliable method for the creation of a carbon-nitrogen stereocenter is to add an 
organometallic reagent across the carbon-nitrogen double bond of an enantiopure sulfinimine 
(RS(O)N=CR1,R2). Recent applications of sulfinimine chemistry for the asymmetric synthesis of 2,3-
diaminoesters, the first enantiopure examples of 2H-azirine 3-carboxylates, and a new method for the 
synthesis of functionalized trans-2,5-disubstituted pyrrolidines will be presented. 

2,3-Diamino ester 2H-Azirine 3-carboxyl ate 

Excited Electronic States 
Organizer: Spiridoula Matsika Temple UniverSity, Philadelphia, PA 
Presider: Spiridoula Matsika Temple University, Philadelphia, PA 

Ira7s-Pyrroli dine 

Session Overview: The session is intended to discuss studies of excited states. The photophysical and 
photochemical behavior of molecular systems can be studied with great detail today due to developments 
in theory and experimental techniques. The study of excited states finds applications in the biological, 
chemical, optical and physics communities. Theoretical and experimental papers are invited. 

135. Spectra of Strongly Coupled Electronic States 
David Yarkony, Johns Hopkins UniverSity, Baltimore, MD 

Recently we derived a method for constructing a quasi diabatic Hamiltonian, H(Q), in the vicinity of a ~o 
or three state conical intersection based on ab initio electronic structure data. Here Q denotes the N,nt 

internal degrees of freedom. By using the derivative couplings, energy differ~nce gradients and average 
energy gradients the method requires electronic structure data at only - 2N ,nt points. This enables very 
flexible multireference configuration interaction expansions to be used in determining the electronic 
structure data ( -130 million CSFs in one example reported ). The Hamiltonian contains all terms through 
second order. This Hamiltonian can be transformed into the form used in the multimode vibronic coupling 
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model to describe vibronic spectra. Thus when the minimum energy conical intersection is near the 
minima of the states in question this transformed Hamiltonian can be used to determine photoelectron 
spectra. This approach is described and results presented. 

136. Modeling Optical Excitations in Aggregates, Films and Crystals of Conjugated 
Oligomers 
Frank Spano, Temple University, Philadelphia, PA 

Exciton-phonon coupling and disorder profoundly influence the photophysical properties of aggregates, 
thin films and crystals of thiophene and phenylene vinylene based oligomers and polymers. Calculations 
of the photoluminescence spectrum in model herringbone aggregates are presented, based on a 
Holstein-type Hamiltonian accounting for the coupling of one or more totally symmetric intramolecular 
vibrational modes (phonons) to the main optical transition. Structural and point defects are also included. 
The model predicts unique properties for the 0-0 emission in comparison to the side-band emission in 
excellent agreement with experiment. 

137. Electronic Quenching ofOH A 2E+ Radicals in Single Collision Events with 
Molecular Hydrogen: Quantum State Distribution of the OH X2n(v" = 0,1,2) Products 

Patricia A. Cleary1, Logan P. Dempsey1, Craig Murray1, Marsha I. Lester1, Jacek Klos2 and Millard H. 
Alexande~, (1 )University of Pennsylvania, Philadelphia, PA, (2)University of Maryland, College Park, MD 

Electronic quenching of OH A 2r+ by molecular hydrogen is known to be an efficient process. The process 
proceeds through conical intersection regions which produce nonreactive (OH X 2n + H2) and reactive 
products (H20 + H). This work describes investigations into the nonreactive quenching channel. The 
experiments utilize a pump-probe scheme to determine the OH X 2n population distribution following 
collisional quenching in a pulsed supersonic expansion. The pump laser excites OH A 2r+ (v'=0, N=O), 
which has a significantly reduced lifetime due to quenching by H2. The probe laser monitors OH X 2n (v", 
N') populations via laser-induced fluorescence on various A-X transitions under single-collision conditions. 
The experiments reveal a high degree of rotational excitation (N') of the quenched OH X 2n products 
observed in v"=0, 1 and 2 as well as a pronounced propensity for quenching into the n(A') I\-doublet level. 
The majority of the observed quenched OH X 2n population lies in the lowest vibrational state (v"=0). The 
experimental results will be discussed with respect to multi-reference, configuration-interaction 
calculations aimed at exploring the topology of the relevant potential energy surfaces. 

138. Theoretical Investigation of the Excited State Proton Transfer in the 7-azaindole 
Dimer 
Timothy J. Dudley, Villanova University, Villanova, PA and Mark S. Gordon, Iowa State University, Ames, 
IA 

The hydrogen-bonded dimer of 7-azaindole has been extensively studied both experimentally and 
theoretically due to its similarities to base pairs found in DNA. Of particular interest is the proton transfer 
process upon photoexcitation, whose mechanism is still hotly debated in both experimental and 
theoretical circles. While locating and characterizing excited state structures is of obvious importance, 
such calculations are difficult due to the size and nature of the dimer. Results of multireference electronic 
structure calculations will be presented in which CAS and non-CAS wavefunctions were used to 
characterize the ground and first excited state surfaces of the 7 -azaindole dimer. 
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139. The radiationless decay mechanism of cytosine: an ab initio study with comparisons 
to cytosine analogs 
Kurt A. Kistler, Temple University, Philadelpha, PA and Spiridoula Matsika, Temple University, 
Philadelphia, PA 

The radiation less decay mechanism of photoexcited cytosine has been supported by exploring the 
important potential energy surfaces using multi-reference configuration-interaction (MRCI) ab initio 
methods for the gas-phase keto-tautomer. Minimum energy paths connect the Franck-Condon region to a 
minimum on S1 (TTTT*). Two energetically accessible conical intersections with the SO surface are shown 
to be connected to this minimum: one involves N3 distorting in a sofa conformation, and the other 
involves a twisting about the C5-C6 bond. Studies on the fluorescent cytosine analog 5-methyl-2-
pyrimidinone (5M2P) reveal very similar distortions throughout the decay paths of both bases. The 
different photophysical behavior of the two bases is attributed to energetic differences. Vertical excitation 
in cytosine occurs at a higher energy, creating more vibrational energy than 5M2P, and the S1 minimum 
for 5M2P is too low to access an intersection with SO, causing population trapping and fluorescence. To 
probe the structural reasons behind the higher absorbance energy of cytosine, a series of 2-pyrimidinone 
derivatives with electron-donating or electron-withdrawing groups at C4 and C5 were studied with MRCI. 
Results reveal a predictive trend in the TTTT* energies which parallels the trend in experimental values well, 
and they underscore the photophysical importance of the presence, position, and orientation of the C4-
amino group on cytosine. 

Medicinal Chemistry General Session 
Sponsor: Johnson & Johnson Process Research Division, ACS Division of Medicinal Chemistry (MED), 
KNF Neuberger 
Organizer: Michele C. Jetter Johnson & Johnson Pharmaceutical Research and Development, LLC, 
Spring House, PA 
Presider: Michele C. Jetter Johnson & Johnson Pharmaceutical Research and Development, LLC, 
Spring House, PA 

140. Fragment Based Drug Discovery: An Enabling Technology in Modern Drug 
Discovery 
Allen B. Reitz, Johnson & Johnson Pharmaceutical Research and Development, Spring House, PA 

Fragment based drug discovery (FBDD) involves the evaluation of low molecular weight (MW <300) 
compound libraries. Screening does not usually involve either binding or functional activity, but rather 
residence in a protein target such as by high-throughput protein crystallography, SAR by NMR or MS, or 
surface plasmon resonance spectroscopy. The general principles of FBDD will be discussed as well as a 
general overview of the use of the technology at Johnson & Johnson. 

141. Rational design of Artemisinin-derived trioxane dimers that cure malaria-infected 
mice 
Andrew S. Rosenthal, Wonsuk Chang, Sandra Sinishtaj, Kristina Borstnik, Ik-Hyeon Paik, Theresa A. 
Shapiro and Gary H. Posner, Johns Hopkins University, Baltimore, MD 

Malaria is a leading cause of death and disease within the developing world affecting people who live in 
tropical climates the most. Reports from the World Health Organization in 2004 estimate that within 107 
at-risk countries, 350-500 million cases of malaria occur each year. A large majority of human infections 
are caused by the parasite Plasmodium falciparum. Of the over 3 billion people living in at-risk countries, 
over a million die each year from malarial infections. Over the years malaria treatments have been 
developed to target the lifecycle of the P. falciparum malaria paraSite in the blood stage of development. 
Classical treatments have, for the most part, met with resistance throughout infected regions, and new 
treatments are needed. Artemisinin is a natural product from a Chinese plant that has been known for 
centuries to have antimalarial activity and has shown little to no resistance in modern usage. Short half
life coupled with poor bioavailability has prompted the search for a more potent artemisinin-based drug. 

133 

133 



We have developed dimers of C-10 carbon linked artemisinin units that have been shown to completely 
cure infected mice with one single dose at 30 mg/kg subcutaneously. To the best of our knowledge, no 
artemisinin-based drugs or synthetic trioxanes have been reported with potency close to that of our dimer 
compounds. In addition, several of our dimer compounds have also shown highly potent activity when 
administered orally. Here we report on the chemistry and biological activity of some of these dimeric 
compounds. 

142. Design, synthesis and preliminary biological evaluation of novel, highly 
antiproliferative, low-calcemic 23-oxa allylic type analogs of the natural hormone 
calcitriol 
Gary H. Posner, Kimberly S. Petersen, Patrick Dolan and Thomas W. Kensler, Johns Hopkins University, 
Baltimore, MD 

Vitamin 0 analogs have much potential in the treatment of certain cancers, psoriasis, rickets, and many 
other human disorders. Potentially medically useful analogs can be designed through structure-activity 
studies to yield compounds that retain the anti proliferative activity of calcitriol, but that exhibit diminished 
calcemic effects. New analogs containing a 23-oxa allylic type functionality have been prepared, 
exhibiting remarkable activity. Many of these compounds are more active antiproliferatively than the 
natural hormone calcitriol in vitro while requiring 50 times the concentration of calcitriol to reach the same 
calcemic levels in vivo. This desirable therapeutic index encourages further evaluation of these analogs 
as potential drug candidates. 

143. Discovery of selective agonists of somatostatin receptor subtype 2 (SSTR2): 
application of an iterative analogue library approach 
Zhijian Zhao1, M. Brad Nolt1, Terrence P. McDonald1, Jill W. Maxwell\ Fumi Kinose1, Catherine Thut1, 

Craig W. Lindslel and Scott E. Wolkenberg 1, (1)Merck & Co. Inc., West Point, PA, (2)Vanderbilt 
University, Nashville, TN 

Somatostatin (SST) is a widely distributed peptide occurring in two forms SST-14 (with 14 amino acids) 
and SST-28 (with 28 amino acids). SST has multiple functions including modulation of secretion of growth 
hormone, insulin, glucagon, and gastric acid, in addition to having potent anti-proliferative effects. The 
actions of somatostatin are mediated via five high affinity membrane associated receptors (SSTR1-5), 
and studies utilizing subtype selective peptides have provided evidence that somatostatin subtype 2 
receptors (SSTR2) regulate secretion of growth hormone and glucagon which suggests a role for SSTR2 
in the treatment of diabetes and diabetes-related pathologies, including retinopathy, neuropathy and 
nephropathy. In addition, somatostatin and SSTR2 have been implicated in a variety of other biological 
processes such as nociception, inflammation and cell proliferation. Recent results from our laboratory in 
which potent, selective SSTR2 agonists have been identified and optimized using an iterative analogue 
library approach will be presented. Highlights include the extensive use of controlled, sequential cross
coupling reactions of polyhalogenated quinolines in library synthesis. 

144. The development of highly potent indoleamine 2,3-dioxygenase (100) inhibitors with 
a pyranonaphthoquinone structure 
Sanjeev Kumar1, James DuHadawal, Judith LaLonde1, William Malachowski1, Alex Muller2 and George 
Prendergase, (1)Bryn Mawr College, Bryn Mawr, PA, (2)Lankenau Institute for Medical Research, 
Wynnewood, PA 

Indoleamine 2,3-dioxygenase (100) is a metabolic enzyme involved in the degradation of tryptophan and 
a therapeutic target for the treatment of neurodegeneration and, more recently, cancer. Despite IDO's 
involvement in these important diseases, there are few reports of highly potent inhibitors. We have 
developed nanomolar-Ievel 100 inhibitors based on the pyranonaphthoquinone skeleton. The design, 
synthesis and evaluation of these inhibitors will be described. 
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145. Designing enzyme specific inhibitors with in situ click chemistry, a caveat involving 
low levels of product formation 
Eric D. Strobel, Wensheng Lang, Gary Caldwell and Allen B. Reitz, JNJPRD, Spring House, PA 

The triazole forming cycloadditon reaction of azides and alkynes has been used in many areas of drug 
discovery. Recently, Sharpless et al. have done these reactions in the presence of enzymes to produce 
target specific, high affinity inhibitors. However, very low levels of in situ-formed triazoles are produced. In 
the course of our drug discovery research, we found that it is possible to be misled by artifacts due to the 
low conversion levels seen for this process. 

146. Syntheses and Cellular Studies of Phosphonic Acid- and Trimethylamino
Substituted Carboranylporphyrins for Application in BNCT 
Michael W. Easson, Louisiana State University, Baton Rouge, LA 

Abstract-We report the total syntheses, characterizations, and HEp2 cellular studies of amphiphillic 
phosphonic acid- and trimethylamine-substituted carboranylporphyrins. Porphyrins 15-18 and 24-25 were 
obtained via a [2+2] condensation of dimethylamino- or diethylphosphonate-substituted dipyrromethanes 
with a dicarboranylbenzaldehyde. Due to acid-catalyzed scrambling in these reactions, several products 
were isolated which contain 18-38% boron by weight per porphyrin macrocycle. HEp2 cell studies 
indicated lysosomal subcellular localization. IC50 concentrations of greater than 70 IJM and cellular 
uptakes of greater than 0.02 nM/cell are reported. 

147. In Search of Novel Antimalarials: X-ray Structural Analysis of plasmodium fa/ciparum 
Enoyl Carrier Protein Reductase and the Optmization of Triclosan Efficacy 

Joel S. Freundlich1, Hong-Ming Shieh1, John W. Anderson1, Guy A. Schiehser1, David P. Jacobus1, 

Feng Wang2, Han-Chun Tsai2, Mack Ku02, Min Yu3, David A. Fidock3, Juan-Carlos Valderramos3, James 
C. Sacchettini2, Kumar Tirruppadirpuliyur4 , Louis J. Nkrumah 1 and William R. Jacobs, Jr. 1, (1 )Jacobus 
Pharmaceutical Company, Princeton, NJ, (2)Texas A&M University, College Station, TX, (3)Columbia 
University, New York, NY, (4)Albert Einstein College of Medicine, Bronx, NY 

Malaria is responsible for over a million deaths annually. These result primarily from rampant infection of 
erythrocytes with the Apicomplexan parasite Plasmodium falciparum. With the goal of developing novel 
antimalarials, our laboratories have focused on the structure-based design of triclosan-derived inhibitors 
of the fatty acid biosynthesis enzyme P. fa/ciparum enoyl acyl carrier protein reductase (PfENR). Six x
ray structures of inhibitors bound to the PfENR:NAD+ complex were solved and found to demonstrate 
active site flexibility that was critical to analog design. Synthetic efforts were streamlined by the 
development and implementation of an aqueous Suzuki-Miyaura method. The protocol is amenable to the 
arylation of bromophenols using inexpensive Pd/C as a catalyst, with a reaction time of 15 min in a 
microwave reactor or conventional oil bath. Many of the novel triclosan derivatives exhibit low micromolar 
potency against in vitro cultures of drug-resistant and drug-sensitive parasite strains and inhibit purified 
PfENR (IC50 values < 200 nM). The SAR demonstrates the ability to enhance the in vitro potency of 
triclosan significantly by replacement of the suboptimal 5-chloro substituent with larger hydrophobic 
moieties. 
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Nanostructured and Molecule-Based Magnetic Materials 
Organizer: Michael J. Prushan LaSalle University, Philadelphia, PA 
Organizer: Karl Unruh University of Delaware, Newark, DE 
Presider: Karl Unruh University of Delaware, Newark, DE 
Session Overview: This session will provide a general overview of chemical methods for the preparation 
of magnetic nanoparticles and nanorods and of self-assembling molecule-based materials. The use of 
these materials in various biomedical and magnetic recording applications will be discussed. 

148. Biomedical Applications of Magnetic Nanomaterials 
Diandra L. Leslie-Peleky, University of Nebraska - Lincoln, Lincoln, NE 

Nanoscale materials offer unprecedented opportunities to investigate and interact with biological systems. 
Magnetic nanomaterials are especially interesting due to the potential for locating materials inside the 
body using an external magnetic field. Magnetically targeting chemotherapy drugs, for example, could 
decrease the systemic effects that make cancer treatment so debilitating. Biomedical applications, 
however, impose constraints. Magnetic targeting requires large magnetic moments, but also that 
materials be biocompatible, and stable in air and aqueous environments. Size and surface characteristics 
(e.g. charge, chemical functionality) must be controlled to regulate how the nanomaterials circulate within 
the body and interact with different types of cells. After a general overview of the challenges and 
opportunities for physical scientists interested in applying their expertise to biomedical challenges, I will 
describe our work developing multifunctional magnetic nanoparticle fluids. These materials are capable of 
delivering multiple hydrophobic anti-cancer drugs to specific locations, as well as enhancing magnetic 
resonance imaging of the affected area. In this formulation, the drugs partition in the hydrophobic portion 
of a double-layer surfactant, which improves drug loading and release, while the outer layer of the 
surfactant improves the circulation time in the body. I will then describe our use of inert-gas condensation 
into liquids to produce increased magnetic moment nanoparticles that will improve the magnetic targeting 
capability, and our efforts to understand the mechanisms by which surfactants change magnetic 
properties. 

149. Chemical Synthesis of Monodisperse Fept Nanoparticles and Their Potential Use for 
High Density Magnetic Recording 
Shouheng Sun, Brown University, Providence, RI 

Monodisperse FePt nanoparticles and their superlattice arrays have shown great potential in ultrahigh 
density information storage applications. I will outline our efforts in synthesizing FePt nanoparticles with 
controlled size, composition and shape. FePt nanoparticles in anisotropic shapes are particularly 
important for their self-assembly into magnetically aligned structures. The talk will focus on the 
development in FePt nanocubes and nanorods, as well as their potential for supporting high density 
magnetic recording. 

150. Nano-magnetic square and rectangular [nxn] grids and molecular strands -
organized polynuclear spin-coupled motifs by design? 
Louise N. Dawe, Tareque S.M. Abedin, Subrata K. Dey and Laurence K. Thompson, Memorial 
University, St. John's, NF, Canada 

Poly topic picolinic hydrazone ligands show a remarkable ability to direct self-assembly reactions with 
transition metal ions to produce square IJ-O bridged [nxn] spin-coupled grids (n = 2,3) in high yield. CU4 
[2x2] and CUg [3x3] examples exhibit overall ferromagnetic behavior, while antiferromagnetic exchange 
prevails with other metals. The ground state spin of Mn(II)g [3x3] grids can be modulated by site specific 
oxidation of Mn(II) to Mn(III), or heterometal substitution at certain grid sites leading to ferrimagnetic 
behaviour, and high spin ground states in some cases. Ligand modifications with large heterocyclic end 
groups (L 1) lead to rectangular Mng grids with both IJ-O and IJ-N-N bridges. Homometallic Mng systems 
and heterometallic Mn/Cu, Mn/Zn and Mn/Ni mixed metal grids will be discussed. Extended tetratopic and 
pentatopic ligands have increased coordination capacity, and lead to linear spiral antiferromagnetic Mn4 
chains (L2), and antiferromagnetic square Mn16 [4x4] (L3), and Mn25 [5x5] (L4) grids. Structures, magnetic 
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and electronic properties and surface studies will be discussed, with a view to using such systems in a 
nanoscale device capacity. 1. L.K. Thompson et ai, Coord. Chem. Rev. 2005, 249, 2677. 

L3 
R = NH2 (L4), eH, (L5) 

151. Chemical Synthesis of Magnetic Nanoparticles 
Everett Carpenter, Virginia Commonwealth University, Richmond, VT 

Synthesis of magnetic nanoparticles requires the ability to nanoparticles which have uniform size, 
aggregation and magnetic properties. Chemical synthesis methods can control these effectively through 
careful understanding of the parameters of growth. A review of the available chemical synthesis 
techniques will be presented focusing on the most versatile and successful techniques. 

152. A self-assembing nickel hexanuclear complex with unusual magnetic ordering 
Michael J. Prushan 1, Oliver Waldmann2, Matthias Zeller3 and Allen D. Hunter3, (1 )LaSalie University, 
Philadelphia, PA, (2)University of Bern, Bern, Switzerland, (3)Youngstown State University, Youngstown, 
OH 

A IJs-OXO centered nickel(II)hexanuclear complex, ([Nis(EtSNO)s(OMehO](CI04h) is formed when a 
solution of nickel(II) perchlorate is added to 3-(ethylsulfanyl)-3-ethylbutan-2-one oxime (EtSNOH) in the 
presence of triethylamine. Structural and magnetic properties will be discussed in detail. Magnetic 
measurements reveal that anti-ferromagnetic interactions dominate at high temperature and give rise to 
unusual bulk magnetic properties at low temperature. 

Success Factors for a Consulting Practice in Chemistry 
Sponsor: Chemical Consultants Network (CCN) 
Organizer: William C. Golton The CECON Group, Inc., Wilmington, DE 
Presider: William C. Golton The CECON Group, Inc., Wilmington, DE 
Session Overview: This seminar is designed for consultants and those considering consulting as a 
career or a sideline. Key issues such as finding clients, resumes and other literature, marketing and sales, 
how much to charge, legal and tax considerations will be discussed, and several consultants will share 
their experiences, good and bad. 

153. Success Factors for a Career as a Chemistry Consultant: An Introduction 
William C. Golton, The CECON Group, Inc., Wilmington, DE 

This paper will present a brief overview of things consultants need to know: What chemical consultants do, 
who are the clients, marketing your services, resumes, charging fees, legal and tax issues. 
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154. Seven Practical Marketing Methods for Growing a Successful Chemical Consulting 
Business 
Marc Halpern, PTC Organics, Inc., Mt. Laurel, NJ 

The successful transition to chemical consulting and growth of the business depends more on marketing 
than any other single factor. This talk will describe seven practical marketing methods actually used by 
the speaker to build his chemical consulting business from zero to more than $250,000/year. Performing 
a market analysis is much easier than technical problem solving, so if you were successful as a chemist 
or engineer, you should be able to do market analysis. 

155. Consulting Network Organizations 
Boyd Sorenson, The CECON Group, Inc., Wilmington, DE 

Consulting networks increase the reach and market exposure of individual chemists, engineers and 
technical marketing experts. Network organizations usually have a large base of past clients, and a strong 
Internet presence that adds marketing leverage to the individual chemical consultant. With data 
management tools the network organization efficiently matches consulting expertise with specific client 
requirements. The presentation will discuss how consulting network organizations operate, their strengths 
and their shortcomings. 

156. Legal Aspects of a Professional Consulting Practice 
Michael J. Delaurentis, Attorney at Law, Elkins Park, PA 

Legal and tax considerations in starting, operating, and disposing of a consultancy, including the 
engagement contract; insurance and liability; entity choices; income, employment, estate/gift taxes and 
filings; estate planning. 

157. Some Learnings of Chemical Consultants: The Good, the Bad and the Ugly 
Michael P. Bigwood, Polymer Phases Inc., Oreland, PA, Stanley C. Bell, Stanley C. Bell & Associates, 
Narberth, PA and Frederick N. Hartman, Hartman Consulting, Wilmington, DE 

All three authors will share their experiences. Using examples, they will focus on what they have learned 
as they have developed their consulting businesses, positive and negative. 

Poster Session II 
Sponsor: ACS Division of Inorganic Chemistry (INOR) 

Session Overview: Posters may be set up any time during the afternoon session. Presenters should be 
by their poster for discussion from 4:50- 6:00 pm. 

158. Inhibition of calcium sulfate crystals using phosphonic acids 
Mark Schneider, Hollis T. Warren and Loyd D. Bastin, Widener UniverSity, Chester, PA 

Many salts, such as calcium sulfate (gypsum) and barium sulfate (barite), are found prevalently in oil well 
lines and water treatment systems as well as on ocean vessel shells. These deposits are costly to oil 
refineries, water treatment plants, shipping companies, and the navy, as they cause operational issues 
and are difficult to remove. The presence of these deposits on ocean vessels also increases pollution due 
to increased drag caused by the deposits. Previous studies investigated the effect of organic molecules 
as inhibitors of barium sulfate crystal growth. However, few researchers have studied the growth inhibition 

138 

138 



of calcium sulfate crystals. We have found organic compounds that inhibit the crystal growth of both 
calcium and barium sulfate. We have synthesized a group of crystal growth inhibitors from simple 
diamines based upon previous barium sulfate research using the Mannich Reaction. Here we report the 
synthesis, purification, and analysis of several linear and one cyclic phosphonic acids. We also report the 
ability of these molecules to inhibit the growth of calcium sulfate crystals in supersaturated solutions. 

159. Control of biological crystal growth 
Robert Hickey, Justus J. Guerrieri, Elyce Link and Loyd D. Bastin, Widener University, Chester, PA 

In order to adapt to changing environments, many organisms have evolved vital supporting structures. 
These structures range from the complex skeletal systems found in mammals and reptiles to the simple 
shells of mollusks. Typically comprised of calcium-based biominerals, these remarkable frameworks take 
on numerous functions such as support and/or protection. The nucleation, growth rate, shape, 
composition, and strength of these structures vary with the type of organic macromolecules utilized by the 
organism. These macromolecules have been shown to play an important role in the morphogenesis of 
calcium carbonate crystals in various types of organisms. Previous research on Red Abalone revealed 
that several proteins playa significant role in the crystal growth of the shell by binding non-uniformly to 
growing calcium carbonate surfaces. However, similar studies have not been previously reported in other 
abalone species. Here, we report on the isolation and purification of water-soluble proteins extracted from 
Green Abalone, Red Abalone and a red/green hybrid. As an extension of the abalone project, we have 
isolated four water-soluble proteins from the shells of Zebra Mussel. These proteins are believed to be 
involved in the nucleation and control of aragonite crystal growth responsible for shell formation in the 
Zebra Mussel. We are working towards the inhibition of Zebra Mussel shell growth by genetic modification 
based upon the information obtained about the structure and function of the proteins isolated from Zebra 
Mussel shells. This genetic modification would prohibit shell growth and thus halt the rampant population 
growth of the organism which has recently become a huge problem in the mid-western portion of the 
United States. 

160. Are there any alkaloids in Egyptian Blue Lotus, Nymphaea Caerulea? 
Shanthi Rajaraman, Mark Villamil and Noah Segal, Richard Stockton College of New Jersey, Pomona, 
NJ 

Numerous plants and plant constituents have been sources of many medicines used for a wide range of 
diseases. Herbs have been known to display a wide variety of properties ranging from anti inflammatory, 
antipyretic, analgesic, antioxidant, antidepressant and even anti-tumor properties. Our research project is 
to isolate and characterize the constituents of Blue Lotus, "Nymphaea Caerulea", which was used by 
ancient Egyptians. Based on the interpretation of hieroglyphic scripts, it has been widely hypothesized 
that it was used in religious context with reference to the Sun God "Re", and as an analgesic, anti
inflammatory agent and as aphrodisiac, among many other properties. Isolation and analysis of 
constituents of Egyptian Blue Lotus will allow for further systematic structure-activity relationship studies. 

161. Scanning probe microscopy as a probe of aqueous solvation energy: Osmolytes on 
hydrophobic surfaces 
Joseph M. Serafin and Abdul Waheed, St. John's University, Jamaica, NY 

Osmolytes such as Trimethylamine n-oxide (TMAO) are known to confer stability to proteins, as well as 
counter some of the effects of denaturants such as urea. Since there are several cosolvent contributions 
to this stabilizing effect, the different mechanisms are difficult to elucidate. Our approach to this problem 
was to look at how the macroscopic interfacial free energy of a chemically functionalized surface depends 
on the composition of the aqueous osmolyte solutions. The interfacial free energy was determined using 
a chemical force microscope (CFM), where both the probe and substrate surface was chemically 
functionalized. We have determined how aqueous solutions of several commonly used osmolytes 
affected the interfacial free energy of self-assembled monolayers (SAMs) with either aromatic or aliphatic 
terminal groups. These results will be critically compared to previous studies of the denaturants urea and 
guanidinum chloride on the same SAMs. The relative importance of the interfacial free energy to the 
stabilizing energy of osmolytes will be evaluated. 
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162. Spectroscopic Characteristics of a Src Kinase Inhibitor 
Justina Chinwong and Ruel Z. B. Desamero, York College of CUNY, Jamaica, NY 

Protein kinases like platelet-derived growth factor have the ability to phosphorylate tyrosine residues of 
other proteins and play prominent roles in the regulation of normal growth as well as tumor growth. We 
will investigate how Src kinase binds to some synthesized peptide inhibitors. We propose to investigate 
this binding process by tracking spectroscopic changes that result from inhibtor-Src kinase interaction. 
Initially, we will identify marker bands that would be used as indicators of binding by using some amino 
acids and their derivatives that can be found on the inhibitor. Good candidates are the phosphate group 
modes on phosphotyrosine and the ring modes of pentafluorophenylalanine. Using fluorescence 
spectroscopy, we determined that phosphotyrosine was blue-shifted compared to tyrosine. Tyrosine had 
a emax at 275 nm. Phosphotyrosine had a emax at 267 nm. Fluorescence can not be used to determine 
marker bands in pentafluorophenylalanine. The marker bands found using FTIR for 
pentafluorophenylalanine are at 960, 1527 and 1510 cm-1. Using Gaussian 03 ab initio calculations, we 
were able to verify that the bands correspond to the C-F bonds on the aromatic ring. The marker band 
found for phosphotyrosine was at 930 cm-1. Again using ab initio calculations, we were able to verify that 
this band belongs to the phosphate group on phosphotyrosine. We observed a correlation between our 
experimental results and our theoretical results. Now, we will investigate what happens to these identified 
marker bands; (a) when the amino acids are incorporated into the peptide chain, and (b) when these 
synthesized peptides interact with Src kinase. In the end we expect to gain a better understanding of what 
happens, at the molecular level, during binding. This knowledge will eventually be used to help us obtain 
insights into how Src kinase works and perhaps device ways of regulating the enzyme. 

163. Spectroscopic characteristics of DHPR, NADH and MTX 
Chrystel Dol and Dr Ruel Z. B. Desamero, York College, Jamaica, NY 

The enzyme Dihydropteridine reductase (DHPR) is found in the brain where it participates in the 
reproduction of tetrahydrobiopterin from quinonoid-dihydrobiopterin during the hydroxylation cycle of 
phenylalanine, tyrosine and tryptophan. In this synthesis, tetrahydrobiopterin is a cofactor to the 
phenylalanine, tyrosine and tryptophan hydroxylases. This hydroxylation process generates the 
precursors of important neurotransmitters such as L-Dopa, catecholamine and serotonin. A deficiency in 
DHPR leads to a neurological disease known as phenylketonuria (PKU).By understanding the 
interactions between DHPR and its ligands, we can manipulate this enzyme in a way that will help us 
obtain insights into how DHPR works and perhaps device ways of regulating the enzyme. In recent 
researches, the X-ray crystal structure of the apoenzyme and the cofactor bound enzyme was determined. 
However, the crystal structure of the enzyme together with its substrate and cofactor are yet to be 
known.ln this experiment, we use fluorescence, Fourier- Transform Infrared spectroscopy, and ab initio 
calculations to obtain the spectral characteristics of DHPR, NADH and MTX by themselves. In future 
experiments we will investigate the interaction when either the cofactor or the inhibitor is binded to the 
enzyme. Finally, we will identify the spectroscopic changes of the enzyme in a ternary complex. 

164. Nickel("), zinc(") and ruthenium(") complexes with tetradentate aminopyridine 
ligands 
GorDan T. Reeves 1, Anthony W. Addison 1, Vitaly V. Pavlishchuk2 and Matthias Zeller3, (1 )Drexel 
University, Philadelphia, PA, (2)lnstitute of Physical Chemistry, Kiev, Ukraine, (3)Youngstown State 
University, Youngstown, OH 

The new ligand, o-phenylene-bis[2-(2'-pyridyl)]ethylamine (Ppea), was synthesized via the reaction of 2-
vinylpyidine and o-phenylenediamine. Nickel(lI) and zinc(lI) complexes with Ppea were prepared and 
characterized via elemental and spectroscopic analysis. Ruthenium(lI) complexes of the formula 
[Ru(L 1 )L2]2+ have been prepared via the reaction of the dinuclear [RU2(L 1 MIJ-Clh]2+ complex and a 
bidentate diimine ligand, with L 1 being 1,8-bis(2'-pyridyl)-3,6-diazaoctane (Bpdo) or N,N'-bis[2-(2'
pyridyl)ethyl'-N,N'-dimethylethylenediamine (Dmbpdo), tetradentate N4 donor systems, and L2 being the 
diimine. These complexes are compared to their dithioether analogues in terms of their redox 
thermodynamics and spectroscopic properties. 
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165. Triosmium carbonyl clusters and their reactions with ethylene glycol 
Justin Mykietyn and Mary-Ann Pearsall, Drew University, Madison, NJ 

The triosmium carbonyl cluster, Os3(CO)10(1J2-0Et)2, exhibits unique chemistry when reacted with 
ethylene glycol which possesses two hydroxyl groups. Initially, a sole product is formed which has been 
identified as Os3(CO)8(1J2-0CH2CH20H)2 where the glycol chains act as bidentate ligands. Formation of 
this product is entropically driven, stable only at higher temperatures. At room temperature the more 
enthalpically favored product Os3(CO)10(1J2-0CH2CH20H)2 is formed. To obtain this structure, 
carbonyls are scavenged from other clusters creating carbonyl deficient minor products as well. These 
two major products exist in a reversible equilibrium. The addition of excess carbon monoxide to a solution 
of the eight carbonyl cluster will quickly push the equilibrium towards the enthalpically favored product, 
Os3(CO)10(1J2-0CH2CH20H)2. Removal of the carbon monoxide atmosphere and an increase in the 
temperature will then shift the equilibrium back to the eight carbonyl cluster. It has also been shown that 
the exchange of the bridging alkoxy groups in Os3(CO)10(1J2-0Et)2 by ethylene glycol or isopropanol 
does not occur in the presence of carbon monoxide. A new mechanism for the substitution of the bridging 
groups has been proposed based on this observation. The Os3(CO)8(1J2-0CH2CH20H)2 bidentate 
structure will react with PPh3 and PMe2Ph to form Os3(CO)8(1J2-0CH2CH20H)2(PMe2Ph)2, where the 
glycol chain now only acts as a monodentate ligand. The enthalpic product is stable at room temperatures, 
but can be activated towards carbonyl substitution through the reversible process to form the bidentate 
structure. To our knowledge this is the first example of a cluster activated through an intramolecular 
weakly coordinated alcohol group. 

166. Synthesis of novel delta receptor opioids 
Shanthi Rajaraman, Nicole Ruemeli and James Graham, Richard Stockton College of New Jersey, 
Pomona, NJ 

Opioid analgesics are commonly used to treat pain. There is a wide spectrum of pain namely, acute 
(injury), chronic (back pain), and neuropathic pain (diabetes, cancer, shingles). Non opioid analgesics 
such as acetaminophen, naproxen and ibuprofen are relatively safe, but lack efficacy for acute, chronic or 
neuropathic pain. Mu receptor opioids such as morphine, codeine, fentanyl, etc are efficacious but have 
undesirable side effects including addiction, nausea, constipation and respiratory depression. On the 
other hand, delta receptor opioids are found to be non-addictive while displaying the same potency as 
that of mu receptor opioids. We have developed a short and efficient synthesis towards novel delta 
receptor opioids, which are expected to be non-addictive. 

167. Diarylnorbornadiene derivatives: synthesis and initial photochemical studies 
Aaron N. Jahn, James M. Tocyloski, Lyndsey M. Shaak and Felix E. Goodson, West Chester University, 
West Chester, PA 

Diarylnorbornadiene compounds are promising candidates for solar to thermal energy conversion 
applications since they can undergo a photochemical [2+2] cycloaddition to form kinetically stable, highly 
strained, quadricyclane systems. Unfortunately, the traditional route to these materials requires several 
complicated synthetic steps. We present here a two-step synthesis of these materials based upon a 
tandem alkene insertion-Suzuki coupling reaction developed in our laboratory. We also present initial 
photochemical studies on the effect of substituents on the stability of the corresponding quadricyclanes. 

168. Effect of process cycling on Protein A resin used in the production of monoclonal 
antibody therapeutics 
Denise M. Good road , Muthuramanan Rameswaren, Aaron Meyers and Kristopher A. Barnthouse, Global 
Biologics Supply Chain, Johnson & Johnson, Malvern, PA 

Protein A chromatography resin is utilized for the product capture step in the production of a new 
monoclonal antibody therapeutic. It has been noted that relevant cleaning solution exposure guidelines 
are available from the resin manufacturer, however use limits for use in manufacturing have not yet been 
established for this resin. The effect of process cycling on Protein A resin was examined at laboratory 
scale to prospectively establish resin lifetime and exposure limits specific to the new manufacturing 
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process. Resin cleaning and sanitization agents are expected to be lifetime limiting in this application. The 
resin was exposed to repeated process cycles including the use of sanitization agents with intermittent 
product load cycles. The effect of this cycling was measured by product eluate recovery and purity across 
200 cycles. As the number of process cycles and exposure hours to the sanitization agents increased, the 
product eluate recovery decreased while no effect on product purity was observed. Based on this data, 
maximum resin use cycles and exposure time to sanitzation agents will be recommended. 

169. Synthesis of Novel Curcumin Derivatives. Clicked Dimeric-curry and Curried 
Polymers with Therapeutic Applications 
Wei Shi, Probal Banerjee and Krishnaswami Raja, Department of Chemistry, College of Staten Island, 
CUNY, Staten Island, NY 

We have synthesized novel asymmetric curcumin and tetrahydrocurcumin derivatives in which one of the 
phenolic groups has been chemically modified with reactive functional groups: azide, alkyne and 
carboxylic acid. Using selective azide-alkyne click reaction, we also synthesized a novel curcumin dimer. 
This is the first report describing a general methodology for preparing asymmetric curcumin derivatives 
which can be employed to synthesize a variety of biomimetic polyphenols. 

Preliminary experiments to test the ability of the curcumin derivatives to dissolve amyloid plaque invitro 
were performed. The results suggest that the curcumin derivatives reported here show promise in 
dissolving amyloid plaque, suggesting those moleculars could be used for Alzheimer's disease (AD) 
therapy. 

The ability of the asymmetric curcumin analogs and macromolecular conjugates to destroy Human 
oligodendroglioma cells have been tested, the analogs show considerable apoptotic activity. 

Unlike curcumin, in a caspase activity assay, the curcumin dimer shows selectivity in cell killing: Glial cells 
which serve as healthy cell live do not undergo apopotosis when treated with dimer. Invivo studies are 
currently underway in the mouse model. 

170. Analysis of Precipitate Formation in Product Intermediate at Off-Site Manufacturing 
Sites 
Hamid R. Hashemi and Paul J. Baptiste, GBSC LLC, Malvern, PA 

Centocor has recently started to manufacture monoclonal antibody product intermediate at facilities in 
addition to their main facilities in Malvern PA and Leiden, The Netherlands. Precipitate is known to be 
present in the feed stream, and the relative amounts of precipitate can differ between main production 
facilities. 

Currently, product intermediate is produced at the additional locations and shipped for further processing 
at both main manufacturing plants, however because processed intermediate contains variable amounts 
of precipitate, it was necessary to evaluate the degree of precipitate formation produced at the off site 
locations. 

A laboratory scale study was executed in order to assess the degree of precipitate formation in product 
produced to ensure the product would be suitable for downstream processing at the main facilities. 

The results of the study show a correlation of precipitation to upstream processing events at the different 
manufacturing facilities. These results enabled informed decisions about further downstream processing 
of intermediate product produced at the off site locations. 
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171. Nonlinear optical studies of the surface charge of mesoscopic colloidal silica 
particles 
Allison K. pymer1, R. Kramer Campen2, Satoshi Nihonyanagi1 and Eric Borguet1, (1 )Temple University, 
Philadelphia, PA, (2)The Pennsylvania State University, University Park, PA 

Surface charge determines the particle interactions in colloids, or suspensions of microscopic particles in 
solution, which exist in environmental systems (e.g. groundwater) and in manufactured goods (e.g. paint). 
For example, particles with similar surface charge repel each other and remain suspended in solution 
while neutral colloidal particles aggregate and can precipitate. Surface charge also governs interactions 
between particles and molecules in solution, which is important in understanding contaminant 
propagation through groundwater, since particles may have stronger interactions with hydrophobic 
organic contaminants than particles with high surface charge. These interactions affect the transport of 
organic contaminants through ecosystems. 

In order to develop a broader knowledge of the surface charge of particles, previous studies used a 
number of techniques, such as potentiomeric titration and zeta potential, to determine the surface charge 
of particles indirectly. Recently, second harmonic generation (SHG), a nonlinear optical technique, served 
as a direct, noninvasive probe of surface potential, which theoretical models relate to surface charge. 

In this study, surface charge measurements of the silica-aqueous interface were made using a 
combination of potentiomeric titration and in situ SHG measurements. The comparison of surface charge 
measurements made by titration and SHG suggests that each technique quantifies different aspects of 
the surface charge density. Our measurements suggest that a deprotonation of surface silanol groups 
cannot account for silica's changes in surface charge density as a function of ionic strength. We will 
present interpretations, using other descriptions of surface charge such as the Triple Layer and Helmholtz 
models, to explain the data. 

172. Implementation of a pre-filter prior to a chromatography processing step in a 
monoclonal antibody manufacturing process 
Joann Bannon, Michele Myers, Peter Wojceichowski, Leslie Feggans-Haynes and Camille Keating, 
Global Biologics Supply Chain, LLC, Malvern, PA 

During the manufacture of a monoclonal antibody, product was observed in the column effluent during the 
load phase of one of the chromatography processing steps. Precipitate observed in the feed stream was 
thought to contribute to the abnormal flow dynamics within the column, thereby causing the breakthrough 
observed. The addition of a depth filter and a polishing filter prior to the chromatography step for the 
removal of the precipitate observed was evaluated. Studies were conducted to assess (a) the 
compatibility of the process and the product with the filters, (b) the compatibility of the filters with the 
process feed stream and (c) extractables that may be removed from the filters during processing. 
Implementation of a depth filter and a polishing filter prior to chromatography during the manufacture of a 
monoclonal antibody successfully removed precipitate observed in the feed stream during column loading 
without affecting the purification process or the product. 

173. Accumulation of antimicrobial chemicals in sediment 
Rolf U. Halden 1, Todd R. Miller1 and Amelia A. DeLaquil2, (1 )the Johns Hopkins University School of 
Public Health, Baltimore, MD, (2)Villa Julie College, Pikesville, MD 

The antimicrobials triclosan (TCS) and triclocarban (TCC) are mass produced chemicals that have been 
added to personal care products, plastics, and medical supplies since the 1960's and 1950's, respectively. 
Both chemicals are expected to persist in the environment based on their polychlorinated binuclear 
aromatic structure, high logarithmic octanol/water partitioning coefficients (log Kow) , and low aqueous 
solubility. To address the lack of field data, we investigated the environmental occurrence and 
perSistence of TCS and TCC in the Chesapeake Bay watershed via examination of sediment core 
fractions (0 to 43cm in depth) representative of environmental conditions near a wastewater treatment 
plant near the Greater Baltimore area. Antimicrobials were quantified in organic sediment extracts 
(triplicates), using isotope dilution liquid chromatography electrospray ionization mass spectrometry. 
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Throughout the core, concentrations of TCS and TCC were 0.15 ± 0.33 mg/kg and 2.02 ± 1.02 mg/kg, 
respectively. Although both compounds have been produced in similar quantities for over 40 years, the 
data show that TCC concentrations are 47 ± 55 times greater than those of TCS regardless of sediment 
depth. The occurrence of both antimicrobial compounds at elevated concentrations in historically 
deposited sediment layers provides evidence for their environmental persistence, particularly for TCC. 

174. Qualification of cation-exchange chromatography reduced-scale models and 
process characterization using a statistical Design of Experiment (DOE) approach 
Nathan Skacel and Neil Maskeri, Global Biologics Supply Chain, Johnson & Johnson, Malvern, PA 

Some process validation studies supporting biologics manufacturing, for practical reasons, must be 
performed at reduced scale in the laboratory. As a prerequisite, reduced-scale models must be qualified 
to demonstrate comparable performance to the manufacturing-scale process. GBSC Purification 
Technology has designed reduced-scale model qualification study for a cation-exchange chromatography 
process, and will show data that address the comparability of the reduced-scale model to manufacturing
scale data. In addition to model qualification, a factorial design of experiment (DOE) was employed with 
the reduced-scale model to characterize on the performance of the cation exchange chromatography step 
at or beyond the maximum operating ranges implemented at manufacturing scale. Data will be presented 
addressing product quality at or beyond manufacturing maximum operating range limits. This data can be 
used to establish critical process parameters (CPPs) that can be used in regulatory filings. The data will 
also support of future operating range non-conformances in manufacturing. 

175. Synthesis of substituted tris(dibenzylideneacetone)dipalladium(O) complexes and 
their use in Suzuki Coupling Polymerizations 
Jennifer W. Eddy and Felix E. Goodson, West Chester University, West Chester, PA 

Conjugated polymers are of interest due to their technologically useful properties, including liquid 
crystallinity, photo- and electroluminescence, and electrical conductivity. One of the most common 
methods of synthesis for these materials is the Suzuki Coupling Polymerization. Unfortunately, most 
recent examples of this polymerization use a traditional catalyst system that results in mediocre molecular 
weights. The goal of the research presented here is to use a recently developed, convenient monomer 
synthesis to perform optimization studies in order to maximize the molecular weights formed in Suzuki 
Coupling Polymerizations. This was attempted by synthesizing various dibenzylideneacetone ligands with 
substituents of varying electron donating or withdrawing ability, synthesizing different palladium 
complexes using these new dibenzylideneacetone derivatives, and comparing how these complexes 
function as catalyst precursors with respect to the standard tris(dibenzylideneacetone)dipaliadium(O) 
(Pd2dba3) system. The preliminary data collected for this experiment show that electron withdrawing 
groups on the palladium complex provide polymers with higher molecular weights than catalyst 
precursors with electron neutral or electron donating groups. 

176. Urotensin-II receptor antagonists: A hit to lead optimization strategy using Suzuki
Miyaura cross coupling methodology provides compounds with greater potency and 
selectivity 
Shyamali Ghosh, William A. Kinney, Diane K. Luci, Edward C. Lawson, Jenson Qi, Charles Smith, 
Yuanping Wang, Lisa Minor, Barbara Haertlein, Tom J. Parry, Bruce Damiano and Bruce E. Maryanoff, 
Johnson & Johnson Pharmaceutical Research & Development, Spring House, PA 

The urotensin-II (U-II) receptor is as a G-protein coupled receptor (GPCR) that is activated by a small 
cyclic peptide, U-II (e.g., AGTADCFWKYCV). The agonist peptide was first isolated from the goby fish, 
and found to possess potent vasoconstrictor activity in fish and mammals. In addition, U-II is thought to 
be involved in the development of acute and chronic renal failure, congestive heart failure, and diabetes. 
Evaluation of derivatives of goby U-II in a rat U-II functional assay (FLlPR) identified the key three-point 
pharmacophore W-K-Y, which is essential for receptor activation. A phenyl piperidine based antagonist 
was identified via HTS and it was optimized and elaborated using Suzuki-Miyaura cross coupling 
methodology. To explore this strategy a variety of aryl halides were connected to heterocyclic vinyl 
boronates. The synthesis and SAR will be discussed from HTS hit to lead identification 
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177. Host cell protein clearance of the Retavase 1M purification process 
Michael E. Spade, Global Biologics Supply Chain, LLC, Malvern, PA 

E. coli Protein (ECP) is defined as a group of proteins that originate in the E. coli host cell used during 
fermentation for Retavase 1M manufacture. ECP is cleared by a series of downstream purification steps 
during the Retavase manufacturing process. This poster summarizes the sampling plan, analytical 
method, and results that demonstrate clearance of the ECP host cell protein in the Retavase purification 
process. A total of 202 samples from each downstream purification step were taken over 7 consecutive 
Retavase batches. Samples from 3 of the 7 batches were analyzed for ECP content by Enzyme-Linked 
Immunosorbent Assay (ELISA). ECP trending data was generated for the major purification steps 
including affinity chromatography (ETI), cation exchange chromatography (TSK), anion exchange 
chromatography (0), and concentration (UF/DF) steps. The data shows that the ETI and TSK 
chromatography steps contribute the highest levels of ECP clearance. The majority of ECP in product 
eluted at these steps is found in the earlier parts of the elution peaks. The 0 chromatography and UF/DF 
steps contribute minimal ECP clearance. 

178. Halogen-substituted PCP pincer ligands 
Soumik Biswas, Rajshekhar Ghosh and Alan S. Goldman, Rutgers, The State University of New Jersey, 
Piscataway, NJ 

Pincer-ligated (PCP)lr-based complexes have proven to be valuable catalysts for the dehydrogenation of 
alkanes and alkyl groups. As a versatile starting point from which we can access a wider range of new 
(PCP)lr complexes, we have synthesized the iodo-substituted PCP ligand precursor (I-PCP-H), 1,3-
bis[(di-tert-butylphosphino)methyl]-5-iodo-benzene, and the corresponding iridium complex {k3-2,6-bis[(di
tert-butylphosphino)methyl]-4-iodophenyl}iridiumhydridochloride ((I-PCP)lrHCI). In addition, the I-PCP-H 
precursor has been converted to the lithio salt Li-PCP-H. This should allow us to access PCP precursors 
with varying electronic properties, as well as PCP ligand derivatives that can be covalently linked to 
supporting materials such as silica. In addition, we have made bromo-substituted (PCP)lr complexes, {k3_ 

2,6-bis[(di-tert-butylphosphino)methyl]-4-bromophenyl}iridiumdibromide ((Br-PCP)lrBr2), and (Br
PCP)lrPhBr via bromination of an unsubstituted-pincer iridium complex. The complexes have all been 
characterized by 1H, 31 p and 13C NMR spectroscopy, and by x-ray crystallography in the case of (Br
PCP)lrPhBr. 
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179. Syntheses and pharmaceutical profiling of novel NMDA receptor antagonists 
Shengguo Sun and Adeboye Adejare, University of the Sciences in Philadelphia, Philadelphia, PA 

Phencyclidine (PCP) binds inside of N-methyl-D-aspartate (NMDA) receptors of neurons and blocks ion 
flux. Over-stimulation of NMDA receptors during states of ischaemia, such as stroke, can cause 
membrane potential collapse by allowing too much Ca2+ entry. The designed compounds, using PCP as 
lead compound, are expected to act as noncompetitive NMDA receptor antagonist, preventing 
excitotoxicity even in the presence of excitants. The purpose of this study was to synthesize and evaluate 
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novel target compounds, and pharmaceutical profiling of one compound was also carried out. All of the 
target compounds were synthesized in good yields via four steps, and the net yields varied from 10 to 
50%. Compounds were characterized by NMR, MS, and other spectra. Several of the target compounds 
were evaluated as anticonvulsants using the maximal electroshock (MES) test. One of the compounds 
exhibited significant anticonvulsant properties at therapeutic doses and minimal side effects. In vitro 
binding studies showed anticonvulsant activity was from blocking NMDA receptor. The pKa, log P, and 
intrinsic solubility of this compound were evaluated as part of pharmaceutical profiling studies. 

180. A New Approach to Sol-Gel Hybrid Materials Using Glycidyl Methacrylate as an 
Acrylic Comonomer and Covalent Incorporation of Polyaniline in the Hybrids 
Andreas Mylonakis l , Shuxi U l , Solomon Praveen l , Yi Guo l , George Baran2 and Yen Wei l , (1)Drexel 
University, Philadelphia, PA, (2)Temple University, Philadelphia, PA 

A new method was developed for the covalent incorporation of acrylate polymers into a silica network in 
order to form monolithic highly transparent hybrid materials that present excellent mechanical properties 
with no surface cracking. Glycidyl methacrylate (GMA) and 2-hydroxyl ethyl methacrylate (HEMA) were 
the two acrylate monomers used to form the poly(HEMA-GMA-silica) hybrids which showed better 
mechanical properties compared to commercial Plexiglas TM. GMA as a co-monomer facilitates the 
removal of almost all of the low molecular weight byproducts formed during the sol-gel reactions and also 
prevents the further condensation of the free silanol groups during storage andlor polymerization of the 
vinyl monomers, by capping the free hydroxyls of the silanol groups. The mechanical properties of 
poly(HEMA-GMA-Silica) hybrids were evaluated by compression tests whereas NIR spectroscopy was 
used to monitor the capping process and ensure that the reaction reaches completion. Moreover, a 
covalent incorporation of polyaniline in these hybrid materials has also been achieved. The electric 
conductivity and electroactivity of the materials were investigated. The results indicate that these 
materials can have various potential applications in areas where high modulus, high compressive 
strength, conductivity, electroactivity and changes of color are desirable. 

181. Preparation of experimental dental composites with nanosilica fillers densely 
packed using centrifugation 
Indraneil Mukherjee 1, Solomon Praveen Samuel2, George Baran3 and Yen Wei l , (1 ) Drexel University, 
Philadelphia, PA, (2)Albert Einstein Medical Center, Philadelphia, PA, (3)Temple University, Philadelphia, 
PA 

We have studied the effect of filler particle size and packing density on mechanical properties of 
experimental dental composites. Commercially available monodispersed silica spheres of 200, 250, 500 
and 1500 nm in diameters were dispersed by manual mixing, followed by sonication into a photocurable 
50/50 BisGMA-TEGDMA resin. The mixture was cast into 6 x 50 mm cylindrical glass molds, photocured 
for 6 min and postcured for 24 hrs at 3rC. Packed specimens were prepared by settling in a centrifuge at 
5000 rpm for 10 min before photocuring. Silica content was fixed at 60wt%. It was found that, for 
unpacked specimens, the particle size had little effect on modulus though yield and compressive 
strengths increased with decreasing particle size. Packed composites had a modulus of around 7.5 GPa 
compared to 6.5 GPa for those without packing. This is statistically significant, indicating that packing 
under centripetal force does enhance modulus. When 20wt% 13nm nanosilica from Highlink-OGTM 
(Clariant) was packed in combination with 40 wt% monodisperse beads, the modulus increased to 8 GPa. 
These results demonstrated that combining nanosilica with monodisperse silica spheres under 
centrifugation significantly enhances mechanical properties of the nanocomposites. 

182. The Design and Evaluation of Surfactant Systems Containing Hydrotropes to 
Spontaneously Form Hydrocarbon (OIW) Microemulsions 
Greg Granato and Robert Albright, Philadelphia University, Philadelphia, PA 

Oil sands, also known as bitumen sand are underground sandy zones, the largest of which is located in 
Alberta, Canada and contains approximately 8.8 billion barrels of bitumen oil. Oil sands are a mixture of 
sand, bitumen and water. Each grain of sand has three layers, an envelope of water surrounding the 
grain of sand, with an envelop of heavy viscous crude oil surrounding the water later. The bitumen layer is 
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a highly viscous crude oil layer. The current method of extraction entails pumping high pressure steam or 
hot water through the sand bed and collecting the biphasic mixture. Some work has been conducted 
utilizing microemulsions to harvest the oil phase as a source of fuel. Work was performed to develop a 
microemulsion system using kerosene as a fuel model and utilizing a hydrotrope, sodium xylene sulfonate 
(SXS), instead of a second solvent. Nonionic surfactants of various HLB were investigated. Resulting 
microemulsion systems were characterized for composition, surface tension, viscosity, and evaporation 
rate by TGA. 

183. Crystallization Studies of Poly (trimethylene terephthalate) Using Thermal Analysis 
and Far Infrared spectroscopy 
Nadarajah Vasanthan and Mustafa Yaman, Long Island University, Brooklyn, NY 

Crystallization of Poly (trimethylene terephthalate) (PTT) by annealing was examined using density 
measurement, differential scanning calorimetry (DSC) and far-infrared spectroscopy (FIR). Crystallinity, 
measured by density, increased slowly up to the Ta of 1850C and increases rapidly once Ta is exceeded 
1850C. It was found that thermally induced crystallization is mainly temperature dependent at above Ta 
=1850C and temperature and time dependent below Ta = 600C. Two melting transitions, Tm1 and Tm2 
were observed for those samples annealed at above 1200C. No significant change in Tm1 was observed 
as a function of Ta while Tm2 showed strong dependency on Ta. Digital subtraction of the amorphous 
contribution from the semicrystalline FIR spectra provided characteristic spectra of amorphous and 
crystalline PTT. The bands at 373, 282 and 92 cm-1 were assigned to the crystalline phase, while the 
bands at 525, 406 and 351 cm-1 were attributed to the amorphous phase. It was shown that FIR 
spectroscopy can be used as a means to estimate the degree of crystallinity of PTT. The band ratio of 
373 and 501 cm-1 was plotted against crystallinity measured by denSity and reasonably good correlation 
was obtained. 

184. Service Learning in Chemistry for Widener Students 
Louise Liable-Sands, Jillian Filewicz, Carly Graffeo, Jennifer Pinel and Mark Bradley, Widener University, 
Chester, PA 

An inquiry-based laboratory course to accompany an introductory general chemistry course for 
elementary education majors has been developed to enhance the science experience and to help both 
Widener students and elementary school teachers meet state and national science teaching standards. 
Students completing this course experienced a chemistry activity three times, first by performing the 
activity, second by writing about the activity in a lesson plan and relating it to state teaching standards 
and lastly by teaching the activity in an elementary school classroom. This experience gave the students 
multiple methods of understanding each activity, namely, to learn by doing, by writing, and by teaching it 
to a middle school class. The Widener students worked with a middle school science teacher at Stetzer 
Elementary School for the fall semester of 2006. Initially, the activities were to be performed at the same 
time that the theory was being covered by the teacher. However, there was no science curriculum being 
covered during this time. Consequently, the middle school students were taught the theory while they 
performed hands-on science activities. This reduced the number of activities performed during the 
semester, but the overall impact on the middle school students was positive since this course provided at 
least some exposure to science. The middle school students were exposed to inquiry-based chemistry 
activities that engaged them in problem solving and empowered them by requiring them to become active 
learners. It also provided the middle school teacher with inquiry-based chemistry activities that can be 
used in the future since the activities utilize readily available, safe and inexpensive materials. The 
Widener students saw firsthand the benefits of employing inquiry-based activities in engaging elementary 
school students to learn by doing. They also learned how to adapt their lesson plans based on the 
limitations presented in the elementary school classroom. 
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185. Design, synthesis and in vivo SAR of a novel series of pyrazolines as potent 
selective androgen receptor modulators 
Xuqing Zhang, Xiaojie Li, George F. Allan, Tifanie Sbriscia, Olivia Linton, Scott G. Lundeen and Zhihua 
Sui, Johnson&Johnson PRD, LLC, Exton, PA 

A novel series of pyrazolines I have been designed, synthesized and evaluated by in vivo screening as 
tissue-selective androgen receptor modulators (SARMs). Structure-activity relationships (SAR) were 
investigated at the R1, R2, R3 and R4 on the left-side aromatic ring, R5 at the angular carbon, R6 on the 
pyrazole ring, as well as the core pyrazoline ring and the anilide linker. The lead compound was identified 
as a tissue-selective androgen receptor modulator. The androgenic, anabolic and antiandrogenic activity 
of the lead compound was evaluated in both castrated and intact mature male rat models. It exhibited an 
overall partial androgenic effect, but full anabolic effect via oral administration in castrated rats. The lead 
compound further demonstrated a noticeable antiandrogenic effect on prostate in intact rats 
supplemented with testosterone propionate. Thus, it is a tissue-selective non-steroidal androgen receptor 
modulator with agonist activity on muscle and mixed agonist and antagonist activity on prostate, which 
can be used for the treatment of male hypogonadism, muscle wasting and osteoporosis and female 
sexual dysfunction. 

186. Serendipitous discovery of novel imidazolopyrazo/e scaffold as selective androgen 
receptor modulators 
Xuqing Zhang, Xiaojie Li, George F. Allan, Tifanie Sbriscia, Olivia Linton, Scott G. Lundeen and Zhihua 
Sui, Johnson&Johnson PRD, LLC, Exton, PA 

In vivo SAR was conducted through modification on structure I by replacement of the amide bond with 
amidate structures. This led to the identification of a novel series of imidazolopyrazole derivatives II as 
Selective Androgen Receptor Modulators (SARMs) with oral efficacy. The lead compound is a tissue
selective non-steroidal androgen receptor ligand with agonist activity in rat muscle and mixed agonist and 
antagonist activity in the rat prostate. The synthesis and in vivo SAR studies of this novel series of bicyclic 
structures is presented. 

187. First Synthesis of the Shark Repellent Pavoninin-4 
John R. Williams Jr., Hua Gong, Nathan Hoff and Olaoluwa Olubodun, Temple University, Philadelphia, 
PA 

Steroidal saponins constitute a structurally and biologically diverse class of glycoconjugates which have 
been isolated from a wide variety of both plant and animal species. They are natural surfactants, and 
detergents. Fish belonging to the species Pardachirus pavoninus excrete a mixture of six steroidal N
acetylglucosaminides, pavoninins 1-6, with shark repelling properties. It is believed that the pavoninins 
are potent cell disrupters, which should have important pharmacological properties. We report the first 
synthesis of the shark repellent pavoninin-4, 3 by both direct synthesis from diosgenin and by remote 
functionalization. A good solution for glycosylation of hindered alcohols using glycosyl fluorides as good 
glycosyl donors and a highly efficient method for the chemoselective acetylation of the C-26 primary 
alcohol of the cholesterol skeleton in the presence of N-acetylglucosamine are also reported. 

Pa'VotJinin4: 3. 
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188. Dissociation Kinetics of Renin Inhibitors Using a FRET-Based Continuous Assay 
Victor S. Hong, BaoChau T. Le and Mark R. Harpel, GlaxoSmithKline Pharmaceuticals, King of Prussia, 
PA 

Renin, the rate-limiting enzyme in the formation of angiotensin II, is an aspartyl protease that is critical for 
the blood pressure regulation. Therefore, inhibiting renin may offer potential benefits for the treatment of 
hypertension. We describe a homogeneous, continuous FRET assay for evaluating renin inhibitors, 
based on an intramolecularly-quenched fluorogenic peptide terminally labeled with DNP and AMP. 
Cleavage of the internal Leu-Val bond provides a sensitive fluorescence signal, which requires only 200 
picomolar renin, thereby enabling evaluation of inhibition reversibility rates by a dilution protocol. As 
gauged by the recovery of activity for pre-equilibrated renin-inhibitor samples relative to control reactions, 
a statine-based peptide renin inhibitor and a 3,4-disubstituted piperidine inhibitor were differentiated as 
very slowly reversible and rapidly reversible inhibitors of renin, respectively. 

189. Synthesis and Characterization of (bpyhRuCl2 and W(CO)6 to the Bridging Ligand 
2,3-bis(2-pyridyl)pyrazine (dpp) 
Melissa D'Souza and Harry D. Gafney, The City University of New York - Queens College, Flushing, NY 

Porous Vycor Glass (PVG) impregnated with W03 photocatalyzes the conversion of CO2 to CH4, but 
requires ultraviolet light. One avenue of investigation in our laboratories focuses on assembling 
multicomponent sites within the glass matrix capable of driving this eight-electron reduction with visible 
light. To this end, we have begun to explore the synthesis of polymetallic complexes that can serve as 
"molecular delivery systems". The simplest system is a bimetallic molecule composed of a Ru(lI) diimine, 
that acts as a photoactivated electron transfer reagent, and the catalyst, W03. The inability to bind the 
oxide to the diimine, however, precludes a straightforward reaction. These experiments focus on the 
synthesis of the bimetallic complex [(bpyhRudppW(CO)4]2+ (dpp = 2,3-bis(2-pyridyl)pyrazine), where dpp 
serves as the electronic bridging ligand that binds these metals together. This presentation descibes the 
synthesis of W(CO)4dpp and its reaction with (bpyhRuCI2. 

190. Discovery of pyrazine carboxamide CB1 antagonists: The introduction of a hydroxyl 
group improves the pharmaceutical properties and in vivo efficacy of the series 
Bruce A. Ellsworth, Ying Wang, Yeheng Zhu, Wei Meng, Annapurna Pendri, Samuel W. Gerritz, 
Chongqing Sun, Kenneth E. Carlson, Liya Kang, RoseAnn Baska, Yifan Yang, Qi Huang, Mary Jane 
Cullen, Susan Johnghar, Kamelia Behnia, Mary Ann Pelleymounter, William N. Washburn and William R. 
Ewing, BristOl-Myers Squibb, Princeton, NJ 

Structure-activity relationships for a series of pyrazine carboxamide CB1 antagonists are reported. The 
pharmaceutical properties of the series are improved through introduction of a hydroxyl-containing 
sidechain. This structural modification improves the ADME properties of an orally inactive series such 
that food intake reduction is achieved in rat feeding models. (S)-5,6-Bis(4-chlorophenyl)-N-(1-hydroxy-4-
methylpentan-2-yl)pyrazine-2-carboxamide elicits a 46% reduction in food intake when administered at 10 
mg/kg to ad libidum fed rats 4h post-dose. 

191. ContrOlling protein association using the DNA-binding domain of the yeast 
transcription factor HAP1 
Kevin Frey, Samaher Makhoul, Tom Betts and Matthew Junker, Kutztown University, Kutztown, PA 

Many metabolic processes in cells depend on the self-association of proteins into larger complexes. 
However, there are currently few techniques for experimentally manipulating protein self-association in a 
controlled fashion. Fusing proteins to the DNA binding domain of the yeast transcription factor HAP1 
(heme activation protein 1) could allow proteins to be dimerized in a DNA-dependent fashion. HAP1 binds 
as a monomer to DNA sites containing the sequence CGGN3TA (N is any nucleotide) but binds 
cooperatively as a dimer to DNA sites containing two CGG sequences spaced by 6 base pairs. Using gel 
filtration and fluorescence anisotropy, we find that an 11 kDa fragment of HAP1 containing the DNA 
binding domain causes a DNA-dependent dimerization of the larger 43 kDa maltose binding protein 
(MBP). In the absence of DNA, the MBP-HAP1 fusion protein (HAP1 fused to the C-terminus of MBP) 
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elutes as a monomer by gel filtration, later than a 68 kDa protein standard. In the presence of DNA 
containing the CGGN3TA sequence, MBP-HAP1 and DNA co-elute as a complex with size consistent with 
1: 1 binding. However, in the presence of DNA containing two appropriately spaced CGG sequences, 
MBP-HAP1 and DNA co-elute as a complex that is larger than 68 kDa, consistent with a forced 
dimerization of the MBP. The fluorescence and gel filtration assays are being used to quantitate the 
effects of ionic strength and steric interference on the DNA binding of HAP1 fusion proteins. 

192. Cyclopropyl Glycoside Derivatives and Their Use in Glycopeptide Synthesis 
Thomas A. Licisyn II, Robert Giuliano and Walter J. Boyko, Villanova University, Villanova, PA 

The synthesis of glycopeptides and oligosaccharides is valuable for the discovery and design of new 
biologically active molecules. A possible route for creating such sugar derivatives is the use of cyclopropyl 
glycosyl donors. We have synthesized three cyclopropyl sugars from vinyl glycoside derivatives. One of 
these sugars was used to form glycopeptides from partially protected serine and threonine. 

193. Characterization of the binding of ricin to multivalent carbohydrate ligands 
Matthew C. Blome and Cara-Lynne Schengrund, Pennsylvania State University College of Medicine, 
Hershey, PA 

Ricin (RT) is a potent toxin found in the castor bean plant, Ricinus communis. Due to its toxicity and the 
ease of obtaining and disseminating, RT is classified as a category B biological warfare agent by the 
Centers for Disease Control. The ricin A chain (RTA) is an N-glycosidase which catalyzes cleavage of 
adenine ~324 from rRNA, thereby halting protein production by the cell. The ricin B chain (RTB) is a lectin 
with two binding sites specific for glycosphingolipids (GSLs) and glycoproteins containing terminal 
galactose residues. The purpose of this research was to synthesize and characterize effective ligands for 
RTB, and to study their effects on ricin binding and localization within mammailian cells. Because 
multivalent carbohydrates are generally better ligands for lectins than monovalent ones, we hypothesized 
that RTB, with its two binding sites, would bind preferentially to multivalent carbohydrate ligands. 
Comparison of ICso's obtained for RTB binding to bovine serum albumin (BSA) derivatized with an 
average of 32 lactosyl residues (ICso=11.SnM) indicated that it was a more effective inhibitor than 
monovalent lactose (ICso>10,OOOnM). To further understand these observations, surface plasmon 
resonance was used to determine the binding affinity of RT and RTB to some of the inhibitors. The results 
indicated that RT and RTB had similar affinities for each ligand tested. Interestingly, studies with just RTB 
indicated that it exhibited different binding affinities when the ligand was immobilized on a carboxy methyl 
dextran surface compared to when it was in solution. Results of the inhibition studies with RTB, support 
the conclusion that it adheres to multivalent carbohydrate substrates more efficiently than to monovalent 
ones. Data from binding studies may be useful in identifying which steps involved in ricin intoxication 
might be viable targets for development of compounds that could be used as anti-toxins in the event of 
RT exposure. 

194. Signal Amplification: Protein and nucleic acid detection with 3DNA dendrimers 
Johanna R. Mora 1, James M. Kadushin 1, Lori Getts 1, Tammy Zielinski2, Bryce P. Nelson2 and Robert C. 
Getts 1, (1 )Genisphere, Hatfield, PA, (2)GenTel BioSciences, Madison, WI 

Fast and accurate detection of biomarkers at low concentrations in bodily fluids is essential to the fields of 
diagnostics and drug discovery. In diagnostics, early intervention in many diseases can make a difference 
in the patient's prognosis; while in drug discovery, biomarkers are used to assess drug efficacy and safety 
and new biomarkers are identified to better understand biological systems. One problem faced is that 
biomarkers can be present at concentrations below the limits of detection of commonly used assays. 
Genisphere's 3DNA dendrimer technology has been previously used to obtain signal amplification in the 
detection of nucleic acid targets in platforms such as microarrays and Fluorescence in situ Hybridization. 
Here we summarize our achievements in the application of the 3DNA technology for detection of micro 
RNAs (miRNA) and proteins (cytokines). miRNAs are increasingly gaining acceptance as biomarkers 
because they have the ability to repress mRNA expression and have been linked to many types of cancer. 
Many serum and plasma proteins are also now emerging as predictive biomarkers because in some 
cases protein expression can be a better indicator of disease onset, and the presence of DNA or RNA is 
not always indicative of protein expression. We have evaluated the use of the 3DNA dendrimers in 
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ELiSAs, protein microarrays, and bead-based assays. For cytokine detection, the adaptation of the 
dendrimer technology to standard assays resulted in signal amplifications of up to 10-fold. Finally, miRNA 
detection using the dendrimer technology was also successfully utilized on ELOSA and bead-based 
assays. 

195. Synthesis and Surface Tailoring of Monodisperse Gold Nanoparticles Achieved 
Through Poly (methylhydrosiloxane) Reduction 
Bhanu P. S. Chauhan and Manik Mandai, Nanomaterials Laboratory of Center for Engineered Polymeric 
Materials, Department of Chemistry, City University of New York, Staten Island, NY 

Gold nanoparticles are useful because of their use in surface coating, making conductive thin films, 
surface enhanced Raman spectroscopy (SERS), and catalysis. For successful commercial uses the 
nanoparticles solutions are required to be monodisperse, stable, high metal content etc. Here a novel 
approach of gold nanoparticles synthesis in acetonitrile at room temperature has been reported. Here 
trioctyl amine (TOA) was used as stabilising agent and poly (methyl hydrosiloxane) (PMHS) was used as 
reducing agent. 1 The synthesized nanoparticles are very monodisperse (Fig. 1), which were 
characterized by UV-vis spectra and transmission electron microscopy (TEM). TEM indicates that the size 
of the gold nanoparticles in acetonitrile is < 10 nm. The topography and morphology of these 
nanoparticles were also investigated by AFM and SEM analysis. The stability of these nanoparticles was 
enhanced by suitable surface modification. Depending upon terminal group attached to the nanoparticles 
we also synthesized either organic or water soluble gold nanoparticles. The surface bound ligands 
analysis of the as synthesized surface modified gold nanoparticles was carried out by EDS and elemental 
mapping. We found that after heating the surface modified gold nanoparticles and subsequent dissolution 
in appropriate solvent produces more ordered nanoparticles compared to TOA stabilized gold 
nanoparticles. The mechanistic studies were carried out by FTIR and NMR spectroscopy. Controlled 
experiment suggests that TOA acts as stabilizing agent and PMHS acts as reducing agent. 

[1] Chauhan, B. P. S.; Sardar, R. Macromolecules. 37, 5136-5139, 2004 

196. Alternating rigid-flexible block copolymers: synthesis, thermal characterization, and 
polarizing optical microscopy experiments 
Evan A. Davey, Matthew T. Hargadon, Anthony J. Nicastro and Felix E. Goodson, West Chester 
University, West Chester, PA 

This paper will present the synthesis and characterization of polymers consisting of alternating rigid and 
flexible segments. The rigid blocks consist of short oligo(phenylene} segments, while the flexible units 
consist of oligo(ethylene glycol} segments. We will also present studies on the thermal properties of these 
materials. In particular we will discuss how thermal transitions depend upon the lengths of both the rigid 
and flexible segments, as well as copolymer composition. Finally, we will present the results of polarized 
light microscopy experiments used to investigate possible liquid crystalline phases exhibited by these 
materials. 

197. Determination of mechanism of action of interfacial enzymes 
Dennis J. Murphy1, Paul M. Kelle~, Sara Thrall2 and Benjamin Schwartz2 , (1}GlaxoSmithKline, King of 
Prussia, PA, (2}GlaxoSmithKline, Collegeville, PA 

Enzymes which interact with lipids (such as lipases, phospholipases, lipid kinases, etc.) are of interest as 
drug targets as they typically play important roles in metabolic and cardiovascular function. A unique 
feature of these enzymes is that they perform their chemistries in the context of an interface; this results 
in distinct kinetics from soluble enzymes, and presents a challenge in understanding the mechanism of 
action for drug candidates. We describe the development and applications of methodologies designed to 
address the mode of action of inhibitors of endothelial lipase, an interfacial enzyme mainly responsible for 
the catabolism of HDL (the "good" cholesterol). Active site protection experiments wtih an irreversible 
inactivator are presented. 
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198. Structural requirements for time-dependent and time-independent inhibition of 
prostaglandin synthase I 
Gianmarc G. Johns, Amanda E. Conway and Barry Selinsky, Villanova University, Villanova, PA 

Prostaglandin synthase I (COX I) catalyzes the synthesis of prostaglandin H2 from arachidonic acid. The 
inhibition of prostaglandin synthase is critical for pain relief, with nonsteroidal anti-inflammatory agents 
(NSAIOs) commonly prescribed therapeutically. NSAIOs inhibit COX I by one of two distinct mechanisms: 
classical competitive (time-independent) inhibition or tight binding (time-dependent) inhibition. The 
structures of COX I crystallized in the presence of time-dependent and time-independent inhibitors were 
determined to be identical, suggesting that the variation in the inhibitory mechanism resulted from 
structural differences in the inhibitors themselves. To test this hypothesis, a series of NSAIOs were 
synthesized and the structural requirements for time-dependent inhibition assessed. Initial studies 
indicate that a phenyl-hydroxyl hydrogen bond between the inhibitor and enzyme is critical for time
dependent inhibition. New NSAIOs are being designed and synthesized to test this hypothesis. 

199. Hetero/eptic ruthenium (II) terpyridine complexes for the non-covalent 
functionalization of glassy carbon surfaces 
Samira Zamani and Jonas I Goldsmith, Bryn Mawr College, Bryn Mawr, PA 

Terpyridine (tpy) ligands with aromatic groups (naphthalene and pyrene) appended to them (see figure) 
were synthesized and the heteroleptic ruthenium(lI) complexes Ru(tpy)(tpy-py)(PFsh and 
Ru(tpy)(tpy-nap)(PFsh were synthesized. These complexes have the ability to absorb to graphene 
surfaces via pi-stacking interactions and provide a potentially valuable methodology for functionalizing a 
wide variety of carbon surfaces, including carbon nanotubes, without causing dramatic shifts in the 
bonding and structure of the underlying surface. Electrochemical analysis, via cyclic voltammetry, was 
used to examine the adsorption properties of these two complexes on glassy carbon electrodes and it 
was found that the maximum surface coverage (i.e monolayer coverage) for Ru(tpy)(tpy-py)(PFsh was 
4.8x10-11 mOl/cm2• 

200. Spontaneous Self-Assembly Mechanism of Micelle Formation 
Kenny Nguyen, Niny Z. Rao and Preston B. Moore, University of the Sciences in Philadelphia, 
Philadelphia, PA 

All-atom (AA) molecular dynamics (MO) simulations of sodium chloride are explored as a model for the 
spontaneous self-assembly mechanism of micelle formation. The charged ions of the salt are a simple 
model to surfactants such as sodium dodecyl sulfate (SOS), cetyltrimethylammonium bromide (CTAB), 
dodecylphosphochiline (OPC), and dodecanol. The result from using the model is a reduced 
representation of each surfactant, a coarse grain (CG) approach in which the model itself will serve to 
create a more accurate CG force field. In addition, these charges give us an indication of long-range 
electrostatic interactions. Even though the hydrophobic interaction has historically been the major driving 
force, a quantitative investigation will be done to determine the magnitude of other contributing forces. 
The major advantage to this approach is the extension of the length of simulation, which gives a more 
detailed description to the interactions and mechanism of formation. 
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201. The effects of PLLA concentration and mold type on the release and activity of 
Keratinocyte Growth Factor (KGF) and Bovine Serum Albumin (BSA) 
Viktoriya Y. Davaeva, College of Saint Elizabeth, Morristown, NJ, Olu Bakare, Emory and Henry, 
Thomas Barchet, SUNY University at Buffalo, Prisca Poaty, Bethany Lutheran and Chintan Shah, 
University of Toledo 

The purpose of the study was to successfully create PLLA films using different molds that incorporate 
either BSA or KGF, ideally with both active. After creating the films, we aimed to characterize the release 
kinetics of BSA and KGF from the membranes and relate it to mold type and PLLA concentration using 
fluorescence spectroscopy. The BSA release timeline is very incomplete as a result of accidentally 
running samples at different sensitivities and slit widths. No conclusions about mold type or PLLA 
percentage can be drawn from it. The membrane production method is effective in keeping some of the 
BSA active, but not all of it. This is expected because the membrane recipe used is idealized for KGF 
which is a much smaller protein than BSA. The KGF release timeline shows that films 3 and 4 released 
more protein than 1 and 2. This would imply that the 2% films release more protein than the 1.5% films. 
Also, film 1 was higher than film 2, and film 3 was higher than film 4. The membrane recipe used suits 
KGF well and keeps it active. The experiment succeeded in creating membranes that maintained the 
activity of KGF and also did so partially for BSA. 

202. New one and two-dimensional magnetic metal organic frameworks: Cu(bipa)(pYh 
and Co(ipa)(bpe) 
Matthew Eibling, Kunhao Li, Wenhua Bi and Jing Li, Rutgers, The State University of New Jersey, 
Piscataway, NJ 

One of our ongoing efforts is to design and synthesize magnetically active metal organic compounds. 
This work reports the synthesis and single crystal structures of a one-dimensional metal organic 
framework (MOF), Cu(bipa)(pYh (H2bipa = 5-bromo-1,3-isophthalic acid ; py = pyridine) and a two
dimensional MOF, Co(ipa)(bpe) (bipa = isophthalic acid ; bpe = 1,2-bis(4-pyridyl)-ethane). The crystal 
structure of Cu(bipa)(pYh (monoclinic, C2/c, a = 25.839(5) A, b = 10.240(2) A, c = 16.737(3) A, 13 = 
129.53(3t) and Co(ipa)(bpe) (triclinic, P-1, a = 10.0555(5) A, b = 10.0729(5) A, c = 10.0756(5) A, a = 
78.7930(10t, 13 = 69.3120(10t, V = 85.3400(10t) are both built upon a similar secondary building units 
(SBU), Cu(IIh(COOh or Co(IIh(COOh. The metal centers are bridged by carboxylate groups from either 
the bipa or ipa ligands. Additionally, each metal center binds to a third bipa or ipa. The SBUs are further 
interconnected through four bipa or ipa, resulting in double-stranded chains parallel to the b-axis (Cu) or 
c-axis (Co). Two py molecules complete the Cu coordination whereas two bpe molecules complete the 
Co coordination. Both result in trigonal bipyramid coordination around each metal center by forming 
terminal bonds at the apical positions. Within the SBU, the shortest Cu-Cu distance is 4.597 A, while the 
shortest Co-Co distance is 4.472 A. For the Co structure, bpe connects the one-dimensional chains of 
SBUs into a two-dimensional layered structure. The magnetic properties of these materials are being 
investigated and the results will be discussed. 

203. The role of proteins in the muscle of various fish 
Mohit Sirohi, Ayanah Duhaney, Kristen Sands, Ted Haenn, David Coughlin and Loyd D. Bastin, Widener 
University, Chester, PA 

Proteins are vital to many functions of biological organisms including muscle relaxation and antifreeze 
activity. It is known that the structure of a protein is an important component of the control mechanism. 
We are characterizing proteins isolated from the muscles of fish to understand how proteins control 
various processes. 

The physiological properties of muscle are highly dependent on the various isoforms of several muscle 
proteins. Parvalbumin, a myoplasmic protein with two isoforms aids in relaxation by releasing Mg(lI) and 
binding free Ca(lI) which reduces the intracellular concentration of the ion. Since calcium plays a 
necessary role in contraction by binding to the regulatory protein troponin, a decrease in its intracellular 
concentration will result in relaxation of the muscle fiber. Although studies have shown differences in the 
Ca(lI) dissociation constant (Ko) for parvalbumin from different fish species, there is presently no data on 
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how Ca(lI) and Mg(lI) dissociation rates might vary between isoforms of a given fish species. To address 
this issue, we are studying the Ca(lI) and Mg(lI) binding characteristics of parvalbumin isoforms in 
sheepshead, rainbow trout, rainbow smelt, and black tip reef shark. Here we report on our isolation and 
characterization of two isoforms of parvalbumin from sheepshead and rainbow trout. 

Many organisms are able to survive at nearly subzero temperatures where bodily fluids are normally 
susceptible to freezing. Consequently, numerous organisms have adapted to these temperatures by 
synthesizing antifreeze proteins, proteins capable of binding to ice thus making further ice crystal growth 
energetically unfavorable, which allows the organism to endure harsher conditions. We are studying the 
muscle proteins of smelt in order to elucidate the mechanism by which the protein(s) exerts control over 
ice nucleation. 

204. Synthesis and Characterization of Manganese (/I) Thioether Complexes 
Ray Clifford 1 , Louise M. Liable-Sands 1 and Charles G. Riordan2, (1 )Widener University, Chester, PA, 
(2)University of Delaware, Newark, DE 

Manganese, a period VIIB transition metal, has many interesting physical properties that allow it to playa 
major role in living organisms. For example, superoxide dismutase, a ubiquitous enzyme known for its 
antioxidant properties, can utilize manganese, copper, iron or nickel for this task due to their ability to 
change oxidation states. The coordination chemistry of the latter three metals is currently being 
investigated by a number of groups, however, little is known about the coordination chemistry of 
manganese thioether coordination complexes, and the long-term goal of this research is to understand 
this science. In this current study, the phenyltris-«tert-butylthio)methyl)boratothallium complex (PhBTttBuTI) 
was synthesized and then reacted with manganese in order to investigate the physical and chemical 
properties of the coordination complex. The ligand was synthesized by reacting tetraphenyl tin with 
trichloroborane to produce dichlorophenylborane followed by reaction with litium t-butylmethylsulfide to 
form PhBTttBuLi. The litium t-butylmethylsulfide was prepared from tert-butylmethylsulfide and n-butyl 
lithium. The PhBTttBuLi salt was converted to the PhBTttBuTI by reaction with TI2S04. The PhBTttBuTI was 
reacted with manganese (II) chloride to obtain [PhBTttBU]MnCI, whose chemistry will be investigated. Due 
to the difficulties in obtaining X-ray quali~ crystals of [PhBTttBU]MnCI, synthesis and characterization of 
the tetrafluoroborate salt [PhBTttBuMn][BF ] was attempted. Products of each reaction were characterized 
using stardard techniques including both mass spectrometry and nuclear magnetic resonance for the 
ligand and mass spectrometry and small molecule crystallography for the manganese complexes. A plan 
for future experiments is outlined. 

205. Aspirin and Breast Cancer: Studies in Mice 
Vinay Likhite, Baroda Cancer Research Center, Plattsburgh, NY 

More than 80 million aspirin (acetyl salicylic acid) tablets are consumed each day in the United States to 
control fever and pain and for the reduction in mortality from cardiovascular disease and possibly 
colorectal cancer. Observational studies reporting a protective effect of aspirin on breast cancer have 
been mixed. Recently Terry et al [JAMA 291 (20), 2433-2440,2004] have presented statistical data, 
supported by other epidemiologic and laboratory evidence, to bolster their case for the use of aspirin as 
chemopreventive agents against breast cancer. Recent comparison of mouse and human genomes 
indicates that humans are genetically remarkably close to the lab mouse, and that 98% of the genes in 
humans have an exact match to those in the mouse. These findings bolster the notion that the mouse 
remains an excellent model for the study of breast cancer in general. Female C3H/Lk mice develop 
mammary adenocarcinomas spontaneously, and have done so consistently for over 70 inbred 
generations in our laboratory. In 2004 we initiated a study to determine if oral administration of aspirin has 
any effect on the incidence of these tumors. To date, of the 49 females receiving aspirin 42 have 
developed the tumors. On the other hand, of the 40 controls 36 have developed the tumors. That is, the 
incidence of the mammary adenocarcinoma is the same in both the experimental and control mice. These 
results clearly demonstrate that daily ingestion of aspirin does not prevent the appearance of breast 
cancers in C3H/Lk mice. (Supported by a grant from the Champlain Valley Immunology Foundation.) 
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206. Humidity-induced restructuring of the calcite surface and the effect of divalent 
heavy metals 
Douglas B. Hausner, Temple University, Philadelphia, PA 

The composition and topography of calcite cleavage surfaces, with and without exposure to divalent 
metals, have been investigated as a function of relative humidity. Atomic force microscopy (AFM) was 
used to understand topographical changes on the calcite surface due to the presence of divalent metal 
and exposure to different humid environments. Ion scattering spectroscopy (ISS) was used to determine 
the composition of the near and outermost surface of the calcite after exposure to Cd and Pb and before 
exposure to the varying humidity conditions. In general, the extent of topographical changes observed on 
the calcite surface increased with the humidity level, though the initial step density of the cleaved calcite 
surface affects the extent of surface restructuring. Pretreatment of the calcite surface with aqueous 
divalent Pb prior to humidity exposure did not appear to alter the humidity-induced structural changes that 
occurred on the calcite surface. In contrast, calcite pretreated with divalent Cd showed little topographical 
change following exposure to high humidity. The results suggest that while Pb forms surface precipitates 
on the calcite surface, Cd exhibits a stronger interaction with the step edges of the calcite surface, which 
inhibits the ability of the calcite surface to restructure when exposed to a high relative humidity 
environment. 

207. The Synthesis of 4'-Aminoflavones for Mechanistic Interaction Study with MCF-7 
Cancer Cells 
Matt J. Tomney, UMBC and Villa Julie College, Towson, MD and James C. Fishbein, UMBC, Baltimore, 
MD 

Breast cancer is the most common type of cancer affecting women. The synthesis of 5,4'-diaminoflavones 
has recently been found to exhibit potent inhibitory activity in the growth of human breast cancer cells 
MCF-7 (Akama, 1997, p. 1894). While aminoflavones have been found to be successful in the process of 
inhibiting cancer cell growth, its interaction and activation mechanism with the cancer cells is still not clear. 
By designing a new type of aminoflavone this study aims to reveal more about specific mechanistic 
interactions of aminoflavones with cancer cells. 

208. Modified Microbial Genome IProteome Solution Validation for Biological Agents 
Point Detection by Mass Spectrometry 
Ravi P. Lall, US Army RDECOM IEdegewwod Chemical Biological Center, Aberdeen Proving Ground, 
MD 

This report discusses results of validation of the modified microbial genome/proteome solution to the 
biological agents point detection and identification by mass spectrometry, as reported earlier, by the 
author. This model system addresses the limitations in the use of proteomic approach by applying 
correction or weighted correction to reported proteomes for various bacteria,for avoiding false matches 
with the biological samples protein biomarkers, obtained from experimental mass spectra.The proteomic 
approach for bacterial identification uses the microbial proteomes derived from the biochemically 
sequenced microbial genomes, in conjunction with the protein biomarkers from biological samples 
experimental mass spectra.This is independent of the specific ionization technique and mass analyzer, as 
it alleviates the requirements for reproducibility crucial in finger print-based approaches. The validation 
was done by the use of updated microbial genome derived proteins sequence information, as reported in 
SWISS PROTEIN SEQUENCE RETRIEVAL SYSTEM(SWISS PROT SRS}. Corrections to the genome 
derived proteome for various bacteria may deal with partial protein sequences, uncharacterized proteins, 
experimentally obtained posttranslational modifications of proteins, Proteins molecular mass entries for 
multiple strains for same bacteria. Various generalities for posttranslational modifications of proteins in 
bacteria may also be used for correcting the bacterial proteins molecular masses reported. The validation 
has been approached by characterization of various bacteria such as, Escherichia coli, Bacillus 
megaterium, H.pylori, strain2669, B. subtilis (Strain 168, ATCC) and E. coli (ATTCC 11775). This was 
done by application of this approach for biological agents point detection and identification by evaluation 
of biological sample mass spectra data from various laboratories. Biological samples, experimental mass 
spectra used included, published , positive ion MALDI TOF mass spectra for B. subtilis and E. coli, 
positive and negative ion MALDI TOF mass spectra for H. pylori. 
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Computers in Chemistry -Transforming Drug Discovery and Development 
Sponsor: IBM Healthcare and Life Sciences, GlaxoSmithKline Pharmaceuticals, and ACS Division of 
Computers in Chemistry (COMP) 
Organizer: Zheng Yang GlaxoSmithKline Pharmaceuticals, Collegeville, PA 
Presider: Zheng Yang GlaxoSmithKline Pharmaceuticals, Collegeville, PA 
Session Overview: This session will explore the applications of computational chemistry in many 
important stages of drug discovery and development. 

209. Role of cholesterol and polyunsaturated lipids in rhodopsin function: Insights from 
molecular dynamics simulations 
Alan Grossfield, IBM Watson Research Center, Yorktown Heights, NY 

Rhodopsin, the primary dim light receptor and the only G-protein coupled receptor with known atomic 
structure, is found in the rod outer disk membranes in the retina. These membranes have a unique 
composition, highly enriched in polyunsaturated /C;-3 lipid chains and cholesterol. This composition 
modulates rhodopsin's activity: /C;-3 fatty acids such as DHA enhance the kinetics of the photocycle and 
shift the equilibrium toward the active Meta-II state, while cholesterol has the opposite effect, slowing the 
photocycle and stabilizing the native state. The systematic manner in which the cell regulates the lipid 
species suggests two questions: How do cholesterol and polyunsaturated chains affect rhodopsin? What 
physical phenomena drive these interactions? 

To answer these questions, we performed a series of molecular dynamics simulations of rhodopsin in a 
membrane containing two polyunsaturated lipid species and cholesterol. Our results indicate that 
polyunsaturated chains and cholesterol modulate rhodopsin via totally different mechanisms: the protein 
surface is preferentially solvated by DHA, while cholesterol is largely excluded from the protein surface. 
We conclude that cholesterol acts on the protein indirectly, by relieving the intramembrane strain induced 
by rhodopsin's hourglass shape. By contrast, we found evidence for specific, localized binding sites for 
DHA on the protein surface; the presence of bound DHA chains was correlated with weakened 
interhelical contacts, suggesting that DHA speeds the photocycle by destabilizing the native state. 

210. A Direct Role for Water in the Activation of Rhodopsin 
Michael C. Pitman, IBM Watson Research Center, Yorktown Heights, NY 

Rhodopsin is the photoreceptor responsible for dim light vision, and the only member of the superfamily 
of G protein-coupled receptors (GPCRs) for which high-resolution crystal structures are available. 
Understanding rhodopsin activation has importance extending to the much larger superfamily of GPCRs 
which is targeted by roughly half of all current drugs. Rhodopsin activation begins with the absorption of a 
photon by the covalently bound chromophore retinal, which results in isomerization of 11-cis- to trans
retinylidene. Activation proceeds through a series of intermediates to the Meta-I (MI) state, which is in 
rapid exchange with the active form, Meta-II (Mil). Hydrogen bonding of internal water is known to 
increase during the formation of MI, and the sensitivity of the MI/MII equilibrium to osmotic stress 
indicates a release of water from the protein upon formation of MIL However, despite a wide appreciation 
of the ubiquitous involvement of water in protein function, a specific role for water in rhodopsin activation 
has been a matter of conjecture. 

I'll present our approach to the activation of Rhodopsin using large scale molecular dynamics and NMR. 
We combine NMR experiments with over 5 microseconds of all-atom molecular dynamics simulation of 
rhodopsin to propose that an increase in internal hydration has a direct role in defining the MI state. Two 
distint protonation states of Glu-181 were investigated. The simulation shows the formation of a rhodopsin 
structure, consistent with MI, where water channels connect the intradiscal space to the cytoplasm 
through the ligand binding domain and conserved D(E)RY and NPxxY motifs. In support of the hydration 
topography predicted by simulation, we present NMR evidence showing increased magnetization transfer 
from water via rhodopsin to the hydrophobic core of the lipid matrix upon MI formation. Our results 
provide a basis for a direct role of internal water in rhodopsin's activation mechanism. 
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211. Calculation of ligand-protein binding energies: A theoretical and computation 
perspective 
Kim Sharp, University of Pennsylvania, Philadelphia, PA 

The problem of calculating the binding affinity between protein and ligand is one of statistical 
thermodynamics. A brief review of different methods shows that even empirical and knowledge based 
methods must encode sufficient statistical thermodynamics to be useful. Recent progress on an explicit 
statistical thermodynamic procedure to calculate binding free energies based on the Bjerrum equation will 
be described, along with applications, current limitations, and prospects for improvement. 

212. Modeling Strategies Used to Support the Discovery of Caspase-3 Inhibitors 
Gregory Tawa, Wyeth Research, Princeton, NJ 

The current work outlines modeling strategies used to support the discovery of potent caspase-3 
inhibitors. First, a group of caspase DEVD aldehyde crystal structure complexes were aligned. Caspases-
1, 3, 7, and 8 were considered. Residues proximal to DEVD aldehyde define the binding pockets of the 
various caspases. It was found that SER 343 and PHE 381 B in the S3 and S4 pockets were exclusive to 
caspase-3. Therefore targeting ligand interactions with these residues provides a general recipe for 
making caspase-3 selective ligands. Selective or pan inhibition, however, is better understood by 
examination of the detailed interactions that ligands make with the caspase proteins. To show how this is 
done in a qualitatively fashion, two well-known ligands were modeled into the caspase-3 and caspase-7 
binding pockets. These molecules were M13 (potent at Caspase-3, not at caspase-7) and M826 (potent 
at both caspase-3 and caspase-7). A visual inspection of the modeled geometries suggests that in the 
case of M13 the key residue for caspase-3 selectivity over caspse-7 is ASN_342. In the case of M826 the 
key residue for potency at both caspase-3 and caspase-7 is ARG_341. For an ultimate understanding of 
the ligand-protein binding one must map some kind of binding thermodynamics onto modeled geometries. 
Therefore, a methodology was derived for the calculation of ligand-caspase binding free energies 
associated with modeled geometries. The methodology was validated by showing that calculated binding 
free energy differences correlated reasonably well (R2 = 0.87) with experimentally determined Ki ratios 
for a set of pyrimidoindolone (3,4-dihydropyrimido (1,2-a) indol-10 (2H)-one) caspase-3 inhibitors. We 
believe this broad approach (identification of target residues, visual examination of ligand-protein 
interactions, and binding free energy calculation) can be useful for the effective design of selective or pan 
caspase inhibitors. 

213. Use of Shape Comparison and High-Throughput Docking in the Design of an Array 
of Selective Androgen Receptor Modulators (SARM) 
Eugene L. Stewart, Ryan P. Trump, Philip S. Turnbull and Peter J. Brown, GlaxoSmithKline 
Pharmaceuticals, Research Triangle Park, NC 

Selective Androgen Receptor Modulators (SARMs) have the potential to treat conditions such as 
hypogonadism and androgen deficiency in aging males (ADAM). In an attempt to find new SARMs, a 
ligand-based pharmacophore model of the androgen receptor (AR) was used to identify an initial 4-amino 
benzonitrile hit. Analogs of this hit were designed by comparing shapes of virtual compounds to that of 
the natural ligand, dihydrotestosterone (DHT), followed by docking of putative hits into an AR crystal 
structure. A parallel synthesis was developed that allowed rapid production of 1,300 analogs selected by 
this procedure. The computational methodology and representative compounds showing high potency 
and efficacy in a cell-based functional assay will be discussed. 
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214. ROCS/EON workflow for shape- and electrostatic-based bioisosteric replacement 
Zheng Yang, GlaxoSmithKline Pharmaceuticals, Philadelphia, PA 

The advancement of high-throughput chemistry and high-throughput screening has led to the rapid 
identification of workable hits for drug discovery. However, the hit-to-Iead and lead-to-candidate 
processes are still relatively slow. As such, computational approaches to quickly identify bioisosteric 
replacements have been applied to improve the efficiency of the drug discovery processes. 

In this talk we will discuss the application of a shape- and electrostatic-based bioisosteric replacement 
approach developed at GSK, using ROeS (Open Eye Scientific Software, Santa Fe, NM) for the shape 
matching and EON (also from OpenEye) to evaluate electrostatic similarity. This ROeS/EON workflow 
has been used to virtually screen fragment databases for bioisosteric replacements, and results for 7TM 
and ion channel projects will be presented. 

215. An Overview of Small Molecule Crystal Structure Prediction 
Eric Manas, GlaxoSmithKline Pharmaceuticals, King of Prussia, PA 

The ability to predict organic small molecule crystal structures is of considerable practical importance in 
the pharmaceutical industry for numerous reasons. For example, different crystal forms of an active 
pharmaceutical ingredient (API) can have significantly different physical properties, such as solubility and 
dissolution, as well as and crystal habit and size, leading to variations in ADME properties like oral bio
availability. Polymorphism in particular can be important during the manufacturing of APls, due to the 
possibility of phase changes. Therefore, it is desirable to be able to predict the possible existence of 
alternate polymorphic forms up-front. Furthermore, crystal form in general can have serious intellectual 
property implications, thus making apparent the value in being able to identify and ultimately "engineer" a 
novel crystal form with desirable physical properties. 

This talk will provide a brief literature overview of the current status of crystal structure prediction, 
focusing on several formal and informal "blind tests." , , , Several topics will be addressed, including 
sampling of different crystal packings, the accuracy of intermolecular potentials, the ability to deal with 
flexible, pharmaceutically relevant molecules, and ultimately the practical value of small organic molecule 
crystal structure prediction at its current stage of development. 

216. Application of modeling in polymorphy of nicotine substrate- A case study in the 
use of math modeling to support preformulation 
Hongmei Michelle Zhang, GlaxoSmithKline, Parsippany, NJ 

The preformulation studies should focus on those physicochemical properties of the active compound in 
the drug that could affect drug performance and development of an efficacious dosage form. A thorough 
understanding of these properties may ultimately provide a rationale for formulation design. The first 
critical step on preformulation is to determine whether a compound has an amorphous or crystalline 
structure. This information will have implications for a drug's stability and solubility, and guide decisions 
concerning the appropriate dosage form or formulation and how it is packaged, handled and stored. 

This presentation will discuss the algorithm and application of Powder Solve software (Accelyrs) in the 
crystal structure determination of nicotine substrate. Nicotine substrate was widely used in the formulation 
of smoking control products within GSK consumer healthcare products. To resolve crystal unit forms for 
nicotine substrate, single-crystal X-ray diffraction is the most common method for solving crystal 
structures. However, this method requires large single crystals that are not always available and is very 
expensive and time-consuming. After getting the X-ray powder diffraction data using X-ray powder 
diffractometry, Powder Solve was used to determine crystal structures with the high quality powder data 
easily and accurately. Five different crystalline unit cell forms: Tetragonal, Monoclinic, Triclinic, 
Orthormbic, and Hexagonal, for nicotine substrate were resolved. This information will have implications 
for smoking control products' stability and solubility and guide decisions concerning the appropriate 
dosage form or formulation and how it is packaged, handled and stored. Some following research the 
need to be done: thermo-analysis and dissolution testing. 
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Organic Chemistry Symposium: Microwave Synthesis 
Sponsor: Biotage Co 
Organizer: Ping Cao Glaxosmithkline Pharmaceuticals, Philadelphia, PA 
Organizer: Melissa Cichowicz University of Pennsylvania, Philadelphia, PA 
Presider: Melissa Cichowicz University of Pennsylvania, Philadelphia, PA 

217. Accelerating Drug Discovery: Enabling Tools and Techniques 
Farah Mavandadi, Biotage, Charlottesville, VA 

Microwave technology has significantly accelerated the chemical synthesis process in most organic 
chemistry laboratories. The speed of synthesis, however, is offset by work-up of reactions and purification, 
which are a bottleneck in most instances. The combination of MAOS with tools, such as solid-supported 
reagents and scavengers, enable creative techniques that can help address this bottleneck and 
significantly accelerate compound production time. This talk will address microwave techniques that 
enable rapid production of organic compounds. 

218. New breakthroughs in microwave chemistry 
Grace S. Vanier, CEM Corporation, Matthews, NC 

Over the past twenty years, microwave chemistry has become a powerful tool for performing a variety of 
chemical transformations. The benefits of microwave irradiation have been extensively documented and 
include faster reaction times, cleaner products, and higher reaction yields. We at CEM are committed to 
advancing new techniques and methodologies in the area of microwave synthesis. Some of the areas of 
organic synthesis we have been investigating are microwave-assisted multi-component and tandem 
reaction sequences, reactions in the presence of gaseous reagents, and the scale up of amine alkylation 
reactions, and our recent results in these areas will be discussed. 

219. MAOS Technology Development within GSK Pharmaceutical R&D 
Richard Wagner, GlaxoSmithKline, Collegeville, PA 

The GlaxoSmithKline (GSK) Worldwide Applied Technology Group (WW ATG) is one part of the equation 
for the microwave-assisted organic synthesis technology (MAOS) assessment and development within 
GSK. WW ATG is a transnational support group that partners across all of GSK's R&D and into 
manufacturing in the assessment and development of innovative and novel technology for our 
pharmaceutical R&D business. Our team is comprised of expertise in chemistry, applied physics, systems 
engineering and robotics, scientific instrumentation deSign, and general technology project management. 
We approach new MAOS applications by first developing a thorough understanding of the process by 
which GSK R&D scientists conduct their work. This presentation will cover our approach in the context of 
high-throughput MAOS, medicinal chemistry and our recent initiatives in MAOS scale-up. 

220. Microwave-initiated living free radical polymerization: Optimization of the 
preparative scale synthesis of Rasta resins 
Joseph M. Pawluczyk, Merck & Co, West Point, PA 

Microwave heating of high-loading TEMPO-methyl resin with functionalized styrenyl monomers in a Smith 
Synthesizer afforded novel Rasta resins via living free radical polymerization. These resin beads are 
larger (>500 um), have a higher loading capacity (>5.5 mmol/g) and are obtained -150 times faster than 
conventional heating. This talk will focus on our efforts to scale this polymerization in the Biotage 
Advancer preparative-scale microwave instrument. 
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221. Keeping Current with Microwave Chemistry 
Schuyler A. Antane, Wyeth Research, Princeton, NJ 

Recent examples of Microwave Assisted Organic Synthesis (MAOS) found embedded within issued US 
patents will be supplied. Analysis of this patent activity from the pharmaceutical industry will be provided. 
An examination of the general trends among these examples may guide synthetic organic chemists, and 
medicinal chemists in drug discovery labs in particular, to choose a "preferred mode" of compound 
preparation for given reaction types. An in-depth critical evaluation, however, is often impeded by a lack 
of uniform descriptors of microwave reaction parameters employed (e.g. ramp-to-temperature time, 
absorbance level or magnetron power profile, and vessel size or shape). This discussion of current 
microwave chemistry in pharmaceutical US patents will be supplemented with examples from Wyeth 
Research. 

222. Application of Microwave-Assisted Chemistry to an Improved Total Synthesis of 
Furoventalene, A Sesquiterpene Natural Product 
Melissa Betz-Cichowicz and Tanner Van Dell, West Chester University of Pennsylvania, West Chester, 
PA 

The Friedel-Crafts reaction has received relatively little attention in the field of microwave-assisted organic 
synthesis. The traditional challenges of low yield and extended reaction time have made the application of 
microwave technology to this reaction system of interest. Study of the Friedel-Crafts acylation with a 
variety of aromatic compounds has shown that use of microwaves can give a high yield of the desired 
product in a short time. One substrate has been chosen to undergo optimization as an experiment in the 
undergraduate organic laboratory course. In addition, a model system is under evaluation to determine 
the use of this method toward the total synthesis of furoventalene, which has been synthesized in low 
yield by a few other research groups. 

We have developed a synthetic plan that is more efficient, and further improvement could result if the 
initial Friedel-Crafts acylation reaction were conducted in the microwave. The final step appears suitable 
for another microwave-assisted reaction - the Kumada coupling - that has recently been reported in the 
literature. Other natural product targets will also be identified to which this technology may be applied. 

223. Expanding the scope of microwave-promoted organic synthesis 
Nicholas Lead beater, University of Connecticut, Storrs, CT 

In this lecture, results from ongoing programs in the area of microwave-promoted chemistry will be 
presented. These include challenges and opportunities in scale-up of reactions, development of tools for 
in-situ reaction monitoring, microwave heating in biofuel manufacture and new method development for 
organic chemistry. 
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Functional Organic Materials 
Organizer: Caroline L. Schauer Drexel University, Philadelphia, PA 
Presider: Caroline L. Schauer Drexel University, Philadelphia, PA 
Session Overview: The objective of this session is to provide opportunities to present and discuss recent 
advances, challenges and prospects in the design and development of organic functional materials. This 
session will span the fields of organic, surface science, analytical chemistry and materials science. Topics 
of interest include, but are not limited to: organic materials, electroactive polymers, thin polymer films, 
optoelectronics, and functional surfaces 

224. Optical and Electrochemical Approaches for the Local Deposition of Conducting 
Polymers Bearing Oligonucleotides 
Sabine Szunerits, Laboratoire d'Electrochimie et de Physicochimie des Materiaux et des Interfaces 
(LEPMI), Martin d'Heres, France 

Localized immobilization of micro to nanometer sized biological recognition elements is currently an 
active field of research, in particular due to an increasing demand for miniaturized bioanalytical devices 
together with the call for parallel analysis of multiple analytes in small sample volumes. Surface probe 
microscopy techniques have attracted much attention for the site directed structuring of surfaces due to 
its simplicity and are increasingly used next to lithographic approaches. Scanning Electrochemical 
Microscope (SECM) is an electrochemical-based probing, which can be used for the reproducible and 
accurate immobilization of biomolecules as well as for the determination of the surface reactivity allowing 
the assessment of surface reaction kinetics as well as identifying the bioactive sites. We want to give here 
a complete portrait of the advantages and use of SECM in the field of DNA microarrays. The potential of 
SECM for forming DNA microspot arrays on gold thin films as well as on boron doped diamond together 
with sensitive detection of hybridization events at these DNA microarrays will be shown. The patterning 
process is based on the local electropolymerization of a conducting polymer, polypyrrole, bearing an 
oligonucleotide unit. Our recent work on the use of electrochemical SNOM (Scanning near field optical 
microscopy) in this field will be discussed. 

225. Amphiphilic Macromolecules for Drug Delivery and Targeted Cellular Interactions 
Jinzhong Wang, Kathryn E. Uhrich, Rutgers University, Piscataway, NJ 

This talk highlights the second generation of nanoscaled amphiphilic macromolecules. These water
soluble polymers are comprised of a highly branched, hydrophobic interior (core) and hydrophilic exterior 
(shell) to maintain physical properties characteristic of conventional micelles. The variation of alkyl chain 
length controls the solution and hemolytic stability as well as drug loading capacity and release rate, 
whereas the carboxylate or amine functional groups of the PEG chain ends are utilized to conjugate 
targeting molecules. Carboxylic acid groups on the polymer chain ends preferentially and distinctly 
interact with low-density lipoproteins (LDL) to prevent prolonged retention and aggregation of LDL. In 
addition to applications in drug delivery, the chain end-functionalized polymers, particularly the carboxylic 
acid terminal groups, show promise in promoting interactions with biological entities, such as LDL 
receptor-mediated uptake. 

226. Computational design of single-chain four-helix bundle proteins that bind non
biological cofactors 
Andreas Lehmann1, Gretchen M. Bender1, H. Christopher Fry\ Don Engel2, Michael J. Therien1, William 
F. DeGrado 1 and Jeffery G. Saven 1, (1 )University of Pennsylvania, Philadelphia, PA, (2)American 
Physical Society Congressional Science Fellow, Washington, DC 

Combining proteins with functional non-biological cofactors holds great potential for the development of 
new materials and nanostructures. The protein may serve as a scaffold to modulate the local cofactor 
environment and control solubility and processing. The targeted de-novo design of protein structure can 
facilitate the self-assembly of the protein-cofactor complexes into higher-order structures with desired 
cofactor orientation and alignment. This effort is inspired in part by natural systems for light harvesting 
and electron transfer, such as cytochrome bc1. De novo designed proteins may be tailored, however, to 
accommodate a wide variety of non-biological cofactors, having functionalities not known in nature. 
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We present a protein that binds two metal-porphyrin cofactors, non-biological diphenyl iron- and zinc
based porphyrins. A de novo designed scaffold comprises four helices connected via three interhelical 
loops and provides histidine residues for coordinating the porphyrin metal. A sequence is designed for 
this 1 DB-residue protein that is consistent with this scaffold and binding the cofactors. 

We also discuss a single-chain four-helix bundle protein designed to form a complex with a 
Ru(II)polypyridyl-(porphinato)Zn(II) [Ru-PZnl cofactor. The bare cofactor shows substantial dynamic 
hyperpolarizability, a property which may potentially be leveraged in devices for optoelectronics or light 
manipulation (waveguide switches, modulators, or filters). The Zn-porphyrin part of the cofactor is 
designed to be pentacoordinated through four equatorial porphyrin nitrogen atoms and one axial histidine. 
For this 1 DB-residue protein, a sequence is designed consistent with the structure and cofactor binding. 

We present the design algorithm, which is guided by a self-consistent probabilistic approach to 
determining site-specific amino acid probabilities at variable positions. The use of this approach is 
referred to as a Statistical Computationally Assisted Design Strategy (SCADS). Experimental 
characterization of these proteins will also be discussed. 

227. Characterization of Self-assembled Monolayers of Oligo(ethylene Oxide) Disulfides: 
Implications for Sustained Protein Resistance Properties 
David Vanderah, Mark Rocco, Marlon Walker and Kenneth Rubinson, National Institute of Standards 
and Technology, Gaithersburg, MD 

The self-assembled monolayers (SAMs) of the omega-methyl oligo(ethylene oxide) disulfide - OEO 
disulfide - [S(CH2CH20)6CH312 {[S(EO)612} on Au from 95% ethanol and from 100% water are 
described. Spectroscopic ellipsometry and reflection-absorption infrared spectroscopy indicate the 
[S(EO)612 films are similar to the disordered films of HS(CH2CH20)6CH3 {(EO)6} and 
HS(CH2)30(CH2CH20)5CH3 {C3E05} at their protein adsorption minima. However, unlike the (EO)6 
and C3E05 thiols, the [S(EO)612 films are self-limiting in their surface packing density and sustain film 
thickness of 1.2 lIb 0.2 nm, corresponding to 50% to 70% coverage, over extended periods of time. As a 
result, OEO disulfides offer an attractive motif for the generation of ultrathin, protein rejecting surfaces. 

228. Structure and function of synthetic collagen biomaterials 
Mabel A. Cejasl , William A. Kinneyl, Cailin Chenl , Gregory C. Leol , Brett A. Toungel , Danielle 
Lawrence\ Michael D'Andreal , Jeremy G. Vinte~, Pratik P. Joshi3 and Bruce E. Maryanoffl , (1)Johnson 
and Johnson P.R.D, Spring House, PA, (2)Cresset Biomolecular Discovery, Letchworth, United Kingdom, 
(3)University of Miami, Coral Gables, FL 

Collagen is a protein of considerable scientific significance, as well as commercial interest, because of its 
unusual triple helical structure and its important biological functions. It is the major component of 
connective tissue including skin, bone and blood vessels. In addition to being a structural protein, it 
mediates platelet activation and the formation of hemostatic plugs. The large triple helical domains of 
collagen consist of three peptide strands of repeating Gly-X-Y triplet motifs, with Pro and Hyp principally 
occupying the X- and V-positions, respectively. It has been reported that collagen related peptides (CRPs) 
consisting of more than ten repeats could activate platelets only if the peptides are cross-linked or 
displayed as dendrimers. The understanding of the structural requirements of CRPs for inducing platelet 
aggregation is facilitated by new synthetic approaches based on shorter peptide sequences. We have 
designed two collagen mimetic constructs using short, single stranded CRPs. The first one is based on 
the incorporation of self-assembling molecular pairs at both ends of the peptide, to obtain supramolecular 
collagen-like fibrils. The second approach consists of the attachment of the peptides to 200 nm latex 
nanoparticles, which allows a multimeric display of helical motifs. Both strategies generated functional 
biomaterials that induced the aggregation of human platelets with potency comparable to native Type I 
collagen. 

162 

162 



229. Changes in physical and optical properties of biopolymer thin films in response to 
aqueous metal ion solutions 
Matthew Cathell and Caroline Schauer, Drexel University, Philadelphia, PA 

Biopolymers, such as alginate and chitosan, can be coated into thin films that exhibit structural color. This 
type of interference-based coloration depends on thickness and refractive index of the polymer. We have 
made use of the noted ability of biopolymers to bind metal ions, in combination with the structural 
coloration afforded by the thin film structure, as a basis for color-based optical sensing of metal ions in 
aqueous solutions. Crosslinked films of alginate, chitosan and a number of thiol-modified chitosans have 
been examined. Changes in film thickness, refractive index and reflectivity in response to metal ions have 
been measured. A number of these films possess sensitivity to Cr(lll) and Cr(VI) in solution, while others 
exhibit a muted response to chromium in favor of other cations of interest, such as Hg(lI) and Ni(II). By 
combining a number of different films in a multiplex sensor, detection of a variety of dissolved metallic 
contaminants is possible. 
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230. The Synthesis and Characterization of Water Soluble Polydiacetylenes (PDAs) 
Zhong Li, Frank W. Fowler and Joseph W. Lauher, State University of New York at Stony Brook, Stony 
Brook, NY 

Water soluble conjugated polymers (conjugated polyelectrolytes) are receiving considerable interest duo 
to their unique properties and potential technological applications. However, as an active member of the 
conjugated polymer family, there are very few reported examples of water soluble PDAs. One of the 
reasons is the difficulty of PDA synthesis. Topochemical 1,4-polymerization of diacetylene functionalities 
is the well known approach to make PDAs. We have developed a novel host-guest strategy to orient the 
diacetylene molecules according to the topochemical requirement of 1,4-polymerization, and successfully 
carried out thermo polymerization of deca-4,6-diynedioic acid. The resulting polymer is soluble in 
aqueous base and shows interesting photophysical properties. 

231. The importance of optics in the cosmetics industry 
Steven R. Carlo, Avon Products Inc, Suffern, NY 

Cosmetics are used for a number of reasons ranging from improving personal appearance to giving a 
more youthful look. Unlike the paint and coatings industry, the cosmetic industry has to contend with a 
very un-model like substrate on which its products are used, namely the skin. This complicates both the 
formulation of the product from an aesthetic (feel) point of view and also from an optical approach. A 
typical cosmetic can thought of as consisting of several discrete components: pigment, film former, 
emollients, surfactant and solvent. The interactions of these components both with each other and when 
applied to the skin have a significant impact product performance. This talk will highlight several important 
optical effects, how these effects are quantified and what role they play in cosmetics. 
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Analytical Chemistry General Session I 
Sponsor: ACS Division of Analytical Chemistry (ANYL) 
Presider: Timothy G. Strein Bucknell University, Lewisburg, PA 

232. Supercritical fluid chromatography as green technology development for drug 
discovery 
Ziqiang Wang, Merck, west point, PA 

Superciritical fluid chromatography has shown higher efficiency, higher thorughput and most importantly, 
its green chemistry advantages compared to conventional HPLC techniques. Pharmaceutical industry has 
invested heavily from the the beginning of this century to implement SFC technology to support drug 
discovery as well as process research. 

in this presentation the theories and distinguish adavantages from SFC will be discussed based on 
comparison with HPLC, the practical instrumentation, implementation and practices will be demontrated 
for the green technological benefits that has realized so far in pharmaceutical industry, and various 
hyphenated SFC techniques will be introduced. the future development will also be outlined. 

233. Chiral supercritical fluid chromatography (SFC) for analysis of Active 
Pharmaceutical Ingredients 
Mirlinda Biba, Xiaoyi Gong, Adam Beard, Roy Helmy and Christopher J. Welch, Merck & Co., Inc., 
Rahway, NJ 

Abstract 

Chiral supercritical fluid chromatography (SFC) has been the preferred method for chiral purity analysis in 
pharmaceutical research. Automated chiral SFC screening allows for quick chiral method development 
and fast enantiopurity analysis. However, SFC has historically been considered to be unsuitable for the 
accurate and precise measurements required for release testing of active pharmaceutical ingredients 
(APls) under current Good Manufacturing Practices (cGMPs) conditions and regulations. Insufficient 
signal to noise ratio, as compared to HPLC, has heretofore been the major limitation of chiral SFC 
approach. In this presentation, we will describe various instrument modifications, including 
implementation of a new and improved detection flow cell, that allow suitable sensitivity and accuracy for 
carrying out enantiopurity analysis for GMP release testing of APls using chiral SFC. 

234. The Use of Mechanisms to Improve Solid Phase Extraction Techniques Used in 
Sample Preparation 
Michael J. Telepchak, UCT, Bristol, PA 

Analytical chemists today are confronted with a variety of very sensitive and powerful techniques which 
take them to more and more sensitive levels of analysis. Along with the sensitivity come the interferences. 
Fortunately, today's analyst is also armed with a plethora of clean up techniques to aid in the removal of 
the interferences. SPE is one of the most powerful of those techniques. It allows for sensitivity and 
selectivity, which most techniques will not provide together. As powerful as this technique is, it falls victim 
to the old adage, "A little knowledge can be a dangerous thing." This presentation is aimed at providing a 
background on the several mechanisms that are at work in SPE and how the analyst can fine tune these 
mechanisms to get the maximum performance out of the technique. An emphasis will be placed on ion 
exchange and how to make it work for you. All mechanisms will be accompanied by examples and data 
supporting the findings. No matter what the technique ... LC/MS, GC/MC, ion chromatography, 
electrophoresis, LC, GC ... proper use of SPE will provide the analyst with cleaner extracts and better 
signal to noise ratios which will in the long run provide better results and less downtime on equipment. 
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235. Characterization of Drug-eluting Stents by Confocal Raman Microscopy 
Karin M. Balss, Vladimir Veselov, Eugena Akerman, George Papandreou and Cynthia A. Maryanoff, 
Cordis Corporation, Spring House, PA 

Drug-eluting stents are composed of an active pharmaceutical ingredient within a polymer matrix. The 
device is designed to elute the drug over a long period of time in the body. As part of the chemical 
characterization of the formulation, an understanding of the spatial distribution of components is required. 
Confocal Raman microscopy is a powerful tool to nondestructively characterize drug-polymer stent 
coatings. In this work we generated a set of formulation standards to predict the concentration of drug 
and polymers found in the CYPHER® Sirolimus-eluting Coronary Stent. The quantitative models were 
tested on independent sample sets to gage the accuracy and precision of the predictions. 

236. Synthesis, characterization and analytical applications of polymeric nanotubes 
Sam F.Y. Li, National University of Singapore, Singapore, Singapore 

Tubular nanostructures have attracted increasing interest over the past decade. Their small sizes, large 
surface areas and unique properties may have many potential applications in separations, material 
transport and catalysis etc. Recently, the development of a versatile wetting technique has not only made 
the preparation of nanotubes simpler, it has also broadened the range of materials from carbon to various 
kinds of polymers. In this study, we synthesized PA66 nanotubes (PNT) and employed them for two 
different applications. The first involved the addition of PNTs into running buffers for capillary 
electrophoresis (CE). As the search for low-viscosity polymer solutions with high sieving ability is still an 
issue in CE separation today, alternative studies have been done on the inclusion of carbon nanotubes to 
running buffers for separating solutes. However, to our knowledge, no such studies have been carried out 
on the effect of adding PNTs. We attempted an investigation of the effect of PA66 nanotubes on CE 
separation of oligonucleotides. The second application involved immobilizing urease onto the PNTs in 
porous templates. PA66 has long been a popular support for enzyme immobilization, which have the 
advantages of easy recovery and efficient separation of the enzymes from the reaction medium after the 
catalytic process. Results obtained using a novel method based on the use of PNT/membrane composite 
as a filter for urea catalysis are presented. 

237. Achieving Sub-2 pm Performance at Moderate Pressures using Fused-Core™ 
Particle Technology 
Richard A. Henry1, David S. Be1l2, William Campbell2, Russel Gane, Paul Ross2, Wayne Wai and Hillel 
Brandes2, (1 )The Pennsylvania State University, State College, PA, (2)Supelco, Bellefonte, PA 

Recent advances in high-performance liquid chromatography (HPLC) columns have focused on various 
approaches to increase the speed of analyses. Monolithic columns, for example, were introduced for their 
potential for use at high mobile phase velocities due to decreased mass transfer effects over conventional 
fully porous particles. More recently, ultra-high performance chromatography on sub 2 IJm particles have 
provided increased speed and efficiencies over conventional particles at the expense of high 
backpressures and, at times, column ruggedness. Fused Core™ Technology is the next significant 
breakthrough in column technology aimed at reducing analyses time through increased efficiencies. The 
fused core technology breakthrough is based on a solid 1.7 IJm core particle fused to a 0.5 IJm outer shell 
of porous silica. The reduced intra particle flow path results in significantly less diffusion within the 
confines of the analytical column. The result is similar column efficiencies to columns packed with sub 2 
IJm particles with about half the backpressure. Consequently, sub 2 IJm-like efficiencies can be realized 
using conventional instrumentation. Additionally, the kinetic advantages of the fused core particle provide 
superior efficiencies to columns packed with conventional porous 3 IJm particles, while creating only 
moderate backpressures. In this report we introduce the Fused-Core Technology and discuss its 
advantages through fundamental kinetic discussions and chromatographic examples. Improved speed, 
sensitivity, overall separation power and ruggedness will be highlighted. 
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238. Fundamental investigations in the determination of creatinine by capillary 
electrophoresis utilizing the in-column Jaffe reaction and t-ITP stacking 
John W. Stahl1, Sarah A. Schuberf and Timothy G. Strein2, (1)Geneva College, Beaver Falls, PA, 
(2)Bucknell University, Lewisburg, PA 

Serum creatinine levels are an important and oft-measured indicator of renal function. The Jaffe reaction 
of creatinine with sodium picrate yields a colored product which is the basis for a routine clinical analysis. 
The electrophoretically mediated initiation of this reaction utilizing nanoliter volumes in a capillary column 
has been previously reported. This work involves a fundamental and quantitative investigation of the 
factors influencing the reaction yield and the transient isotachophoretic stacking of the Jaffe product. 
Factors studied include the effects of borate versus glycine buffer systems, the role and positioning of 
excess hydroxide and chloride leading electrolyte zones, and the timing of the applied voltage used to 
overlap the reactant zones. Addition of an initial discrete hydroxide zone is found to dramatically enhance 
the reaction yield as well as induce t-ITP stacking under certain conditions, while addition of chloride to 
the creatinine zone is found to yield a significant improvement in stacking behavior, presumably owing to 
minimized electrodispersion of the product. Novel insights from the use of simple pressure-driven flow to 
obtain a profile of the reaction zone will also be reported. 

Alternative Energy Sources for Stationary Power Generation and Transportation 
Applications 
Organizer: Edward S. Miller Jr. DuPont, Wilmington, DE 
Presider: Edward S. Miller Jr. DuPont, Wilmington, DE 
Session Overview: Securing alternative energy sources to oil in an effort to sustain US growth and 
competitiveness and preserve national security has become the mantra since the Presidential State of the 
Union Address in January of 2006. In keeping with this theme, the Alternative Energy Symposium is 
concerned with topics related to energy generation for both stationary and transportation end uses. In 
particular this session is concerned with alternative energy sources beyond biomass to ethanol. Technical 
contributions are planned to come from various fields related to solar energy, H2 fuel cells, microbial fuel 
cells, biomass to H2, and wind power. The Alternative Energy session is intentionally broad and, given 
the range of subject matter and timeliness of the topics, should prove to be very dynamic session and 
attract a diverse audience. 

239. Offshore wind energy - now and tomo"ow 
Chris Elkinton and Jon McGowan, University of Massachusetts Amherst, Amherst, MA 

Offshore wind energy is poised to make a significant contribution to the overall US energy portfolio. The 
wind energy sector is growing by an average of 27% per year and the wind energy resource offshore 
exceeds the entire US electricity demand. Offshore wind technology has been proven in Europe and the 
US should see its first installation within 5 years. The objective of this presentation is to provide an 
introduction to this rapidly growing field. We will summarize the past, present, and future of offshore wind 
energy and give an overview of the technology, advantages, disadvantages, and the substantial market 
potential. We will also discuss the major technical hurdles related to offshore wind farm design: turbine 
layout, support structures, electrical interconnection, and maintenance strategies. We will explain the 
impact of these factors, lessons learned by the industry, and the solutions that are moving offshore wind 
towards a very promising future. 

166 

166 



240. Capillary densification of hydrogen in nanoporous, amorphous carbons 
Steve Lustig, Mark Shiflett, David Corbin, Pratibha Gai and Konstantinos Kourtakis, DuPont, Wilmington, 
DE 

We have studied the effect of synthesis conditions on the nanostructure of advanced carbons that show 
moderate to excellent H2 storage. We have performed in situ studies of the dynamic pyrolysis of 
palladium catalyzed multifunctional polymers (MFP) in nitrogen environments, to understand the effect of 
process parameters and to utilize the results in the development of optimum nanostructures to meet the 
storage requirements. Carbon sorbents have been synthesized from polysaccharides including chitosan, 
chitin, and cellulose. Pyrolysis in a hydrogen atmosphere at 1373 K and 24 h has lead to microporous 
carbons with an optimum surface area and pore volume exceeding 2000 m2 g-1 and 2.0 cc g-1, 
respectively. Gravimetric microbalance studies indicate that these materials physically absorb hydrogen 
and store between 7 to 10 mass percent at 10 bar and 100 K. TEM micrographs indicate that the 
amorphous carbon shows additional ordering with prolonged hydrogen treatment from 2 to 24 h which 
has proven beneficial in increasing hydrogen storage. X-ray diffraction, TEM analysis, and porosimetry 
measurements also indicate that extending hydrogen exposure beyond 24 h leads to decreasing 
hydrogen storage due to the continuation of a loss in carbon relative to metal contaminants (P, Ca, Na) in 
the starting materials and increased crystallinity. Comparison of the results have shown that for advanced 
carbons derived from polymers or natural products treated with hydrogen at high temperatures, the 
optimum nanostructure is substantially disordered (turbostratic) graphite, whereas for materials derived 
from MFP, it is primarily amorphous carbon. 

241. Breaking biological barriers to producing biofuels: Cellulosic ethanol and hydrogen 
Y.-H. Percival Zhang, Virginia Polytechnic Institute & State University, Blacksburg, VA 

Effectively releasing the locked polysaccharides from recalcitrant lignocellulose to fermentable sugars is 
among the greatest technical and economic barriers to realization of lignocellulose biorefineries because 
leading lignocellulose pretreatment technologies suffer from low sugar yields, and/or severe reaction 
conditions, and/or high cellulase use, narrow substrate applicability, and high capital investment, etc. A 
new lignocellulose pretreatment featuring modest reaction conditions (SOC and atmospheric pressure) 
has been demonstrated to effectively fractionate lignocellulose to amorphous cellulose, hemicellulose, 
lignin, and acetic acid by sequentially using a non-volatile cellulose solvent (concentrated phosphoric 
acid), a highly volatile organic solvent (acetone), and water. The highest sugar yields after enzymatic 
hydrolysis were attributed to no sugar degradation during the fractionation and the highest enzymatic 
cellulose digestibility (-97% in 24 hours) during the hydrolysis step. Isolation of high-value lignocellulose 
components (lignin, acetic acid, and hemicellulose) would greatly increase potential revenues of 
lig nocellu lose biorefinery. 

A novel enzymatic reaction was conducted for producing hydrogen from starch and water at 30C. The 
system contained 13 enzymes, 1 cofactor (NADP+), and phosphate, and water was cleaved by energy 
stored in starch according to the overall reaction: C6H100S (I) + 7 H20 (I) --> 12 H2 (g) + 6 C02 (g). With 
technology improvement and integration with fuel cells, this technology would be suitable for mobile 
applications and also solves the challenges associated with hydrogen storage, distribution, and 
infrastructure in a hydrogen economy. 

242. Electricity generation or hydrogen production using microbial fuel cell technologies 
Yi Zuo and Bruce Logan, The Pennsylvania State University, University Park, PA 

Microbial fuel cells (MFCs) represent a new method for sustainable bioenergy production and waste 
organic matter degradation. Electrochemically active bacteria can oxidize organic matter and transfer 
electrons to the electrode (anode) surface. These electrons flow through an external circuit to the counter 
electrode (cathode) where oxygen accepts the electrons to form water. At Penn State, we have shown 
that MFCs can be used to produce electriCity from virtually any biodegradable organic matter, from pure 
carbohydrates to domestic wastewater and treated agricultural residues (i.e. corn stover hydrolysates). 
With domestic wastewater as the substrate, we can produce up to 500 mW/m2 while at the same time 
reducing the organic concentration to an acceptable level. Using glucose, we can produce up to 2400 
mW/m2 (based on the cathode surface area). Modifying the MFC by removing oxygen from the cathode, 
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and adding a small voltage to the circuit, it is also possible to produce hydrogen gas instead of electricity. 
For example, we can produce 2.9 moles of hydrogen per mole of acetate (vs a theoretical yield of 4 
mol/mol). These findings show that it is possible to recover bioenergy in the form of electricity or hydrogen 
from a wide range of wastewaters and other biodegradable materials. Further development of these 
technologies could lead to wastewater treatment processes that are net energy producers rather than 
consumers. 

243. Chemical Durability Studies of Membranes for Fuel Cell Applications 
Chun Zhou, Thomas A. Zawodzinski and David A. Schiraldi, Case Western Reserve University, 
Cleveland,OH 

Fuel cells are currently being explored as energy conversion devices which can meet a range of societal 
needs for transportation, stationary and portable power. Among the various types of fuel cells under 
consideration, polymer electrolyte membrane fuel cells (PEMFCs) are a leading technology. The 
dominant class of polymer electrolyte membranes currently in use are perfluorinated, 
poly(tetrafluoroethylene)-based polymers bearing perfluoroether side chains which terminate in a sulfonic 
acid group, or perfluorosulfonic acids (PFSAs). A critical issue for commercial success of PEMFCs is their 
durability. From the literature it is unclear whether there is a single, dominant mode of failure for PEMFC 
systems. The majority of authors in the field attribute chemical degradation of PFSA membranes to be 
caused, at least in part, by exposure to peroxide and hydroperoxide radicals known to be produced in 
these electrochemical devices. The present study attempts to develop a coherent model of PEM polymer 
degradation mechanisms. In order to gain the benefit of standard chemical methods generally not easily 
deployed when studying the intractable ionomers, a family of low molecular weight model compounds 
with structural characteristics similar to moieties found in PFSAs was examined. In parallel we studied 
degradation of a leading PFSA membrane. Relative kinetics of fluoride generation, as well as 
characterization of degradation products were considered as mechanistic probes. 

244. Novel carbon structures as platinum catalyst support in PEM fuel cells 
Abhishek Guha, David A. Schiraldi and Thomas A. Zawodzinski, Case Western Reserve University, 
Cleveland,OH 

Carbon structures such as carbon nanofibers and activated carbon have enormous potential as novel 
support material for electrocatalysts such as platinum (Pt) used in fuel cell electrodes. However, chemical 
functionalization of their surface is necessary to deposit platinum. Usefulness of such a material requires 
that platinum particles be deposited very finely and homogeneously on the carbon surface. This in turn is 
dependent on a variety of factors prominently the nature of functionalized support and the experimental 
parameters involved in platinum deposition. We have employed the 'colloidal' method of supported 
catalyst synthesis for homogeneous deposition of platinum catalyst on the functionalized carbon supports, 
under optimized preparation conditions. A relationship has been established between the variation in 
platinum particle size with nature of the chemically modified carbon surface, its surface treatment and 
processing variables. Electrochemical parameters such as the electrochemically active surface area of 
platinum on various carbons has been determined by cyclic voltammetry while rotating disk electrode 
studies have been carried out to determine activity of the supported platinum catalyst towards oxygen 
reduction. Membrane Electrode Assemblies (MEA) have been fabricated using the supported platinum 
electrodes and Nafion® membranes. Fuel cell performance for the MEAs is reported as current-potential 
polarization curves. An attempt is made to isolate and identify the effect of electrical conductivity of the 
carbon support, and microstructure of the carbon electrode on polarization response of the MEA. 
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245. Bioinspired water oxidation catalysts for renewable energy production 
Greg A. N. Felton 1, Robin Brimblecombe2, Gerhard Swiegers3, Leone Spiccia2 and G. Charles 
Dismukes1, (1)Princeton University, Princeton, NJ, (2)Monash University, Melbourne, Australia, (3)CSIRO, 
Melbourne, Australia 

Model complexes of the natural photosynthetic Water Oxidation Complex (WOC) of Photosystem II (PSII) 
have been prepared. These compounds contain [Mn404f+ cubic cores, and are seen to exhibit 
photoinduced water splitting. Indeed, conditions have been discovered that enable these manganese-oxo 
cubanes to catalyze the sustained photo-assisted oxidation of water, for several thousand turnovers. The 
capture of light energy to drive this oxygen-evolving half reaction is considered key to future renewable 
energy production. The properties of these compounds are being vigorously explored to allow for 
integration into a photoanode, as a component of a photoelectrochemical cell (PEC). 

246. Photovoltaics: Technology opportunities and marketplace paradigms 
T.P. Griffin, DuPont, Wilmington, DE 

Photovoltaics (solar electric power) deployment has enjoyed greater than 30% growth per year in the 
United States and Europe. Nevertheless, PV still provides just a very small fraction of our electricity needs. 
US DOE projections toward 2050 bifurcate: some expect PV to remain with a very small share of just a 
few percent, while others see it playing a much larger role, 10% or greater. Many believe that the 
technology is currently at a "tipping point", where technology and energy economy drivers are being 
shaped that will determine the outcomes in the marketplace. 

Within PV, crystalline silicon continues to dominate and has recently made impressive gains in both 
efficiency and cost reduction. Thin-film technologies, however, also continue to make sizable inroads into 
consumer markets. Leading thin film architectures for terrestrial PV applications include amorphous 
silicon, copper indium diselenide (and related derivatives), and cadmium telluride. 

This session will explore technical difficulties, challenges and opportunities for each of these major solar 
technologies. For crystalline silicon, both areal volumetric material utility are critical -- particularly the latter, 
in the face of material shortages worldwide. For thin films, durability, robustness of material in existing 
processing conditions, and the development of novel conditions and processes are some of the topics of 
interest. As thin films emerge into a broader market space, inroads are limited by customer acceptance 
and reliability -- actual or perceived -- and ultimately, cost. Along these lines some" third-generation" 
structures are also interesting candidates, primarily in earlier stage technology development; these will be 
highlighted briefly. 

Finally, there is a paradigm shift underway: toward the consideration of PV costs on an annual, averaged 
energy delivery basis, rather than the more traditional peak power capability ratings. Technology and 
market developments that address this new paradigm will be the likely winners. 
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Biological Chemistry Symposium: Serpin Structure and Mechanism 
Sponsor: Wyeth Pharmaceuticals, ACS Division of Biological Chemistry (BIOl) 
Organizer: Mehul Patel Wyeth, Collegeville, PA 
Presider: Mehul Patel Wyeth, Collegeville, PA 
Session Overview: Serpin's have been widely studied for over 30 years and significant progress has 
been made over the past decade on understanding the structure and mechanism of this enzyme class. 
The insight gained in recent years on serpin biochemistry in conjunction with advancements made on the 
identification and characterization of small molecule modulators of serpin function will be the focus of this 
session. 

247. Serine Protease Inhibitors as Molecular Sensors 
Daniel A. Lawrence, Professor of Cardiovascular Medicine, Ann Arbor, MI 

The structural versatility of serpins is essential for their inhibitory activity, and the suicide mechanism of 
inhibition with its large conformational changes and beta-sheet rearrangement are genuinely elegant. 
However, this structural agility comes at a cost as evidenced by the number of naturally occurring serpin 
variants that are associated with human disease. In particular, mutations associated with pathologic 
aggregation and conformational disease arise directly from the serpin need for structural plasticity that is 
essential for their inhibitory activity. Especially striking in this regard is the observation that in some 
instances, such as severe anti-trypsin deficiency, the proximal cause of disease is the accumulation of 
the pathologic aggregates, and not the loss of inhibitor function. This implies that the serpin structure and 
mechanism must have some evolutionary advantage over the small canonical inhibitors, since if the only 
relevant function of an inhibitor were blocking proteolytic activity, then the small canonical inhibitors would 
be very effective without being susceptible to these types of pathologic mutations. However, the wide 
distribution of serpins and their ability to regulate many different proteases suggests that the serpins 
provide other benefits to an organism that are not available with the small canonical inhibitors, and that 
these benefits outweigh the potential disadvantages of the serpin mechanism. The talk will explore this 
question by examining the importance of serpin interactions with non-protease ligands and by discussing 
how the serpin inhibitory mechanism regulates these interactions. Possible roles that these associations 
play in vivo will also be discussed as will their relevance to the development of serpin targeted drugs. 

248. Neutralization of PAI-1 by a Small Molecule Antagonist: Elucidating its Mechanism 
and Assessing its Antithrombotic Potential 
Stephen J. Gardell, James K. Hennan, Thomas A. Antrilli, Hassan Elokdah, Julie A. Krueger, Scott 
Mayer, Gwen A. Morgan, Steven J. Orcutt, Robert E. Swillo, George P. Vlasuk and David L. Crandall, 
Wyeth Research, Collegeville, PA 

PAI-7 49, [1-Benzyl-3-pentyl-2[6-( 1 H-tetrazol-5-ylmethoxy)naphthalen-2-yl]-1 H-indole], is a potent, 
selective, and reversible PAI-1 antagonist that preserved tPA and uPA activities in the presence of PAI-1 
(EC50 values are 156 and 86 nM, respectively). PAI-749 quenched the fluorescence (FI) signal of 
fluorophore-tagged PAI-1 (PAI-NBD119) (apparent Kd - 254 nM). Analogs of PAI-749 displayed the 
same potency rank order for neutralization of PAI-1 inhibitory activity and perturbation of the PAI-NBD119 
FI signal. These data establish that (a) PAI-749 bound directly to PAI-1 and (b) the binding event altering 
the FI signal of PAI-NBD119 was linked to PAI-1 inactivation. PAI-749 abolished formation of the SDS
stable tPAlPAI-1 complex and induced PAI-1 polymerization. PAI-749 does not appreciably turn PAI-1 
into a substrate for tPA; however, PAI-749 promotes plasmin-mediated degradation of PAI-1. In the FeCI3 
rat model of arterial injury, oral dosing of PAI-749 significantly delayed the time to carotid artery 
thrombosis. PAI-749 when dosed orally was also efficacious in the rat venous thrombosis model, 
significantly reducing FeCl3-induced thrombus weight in the vena cava. PAI-749 had no effect on tail 
bleeding time or thrombin clotting time in the rat. Orally-dosed PAI-749 significantly prolonged time to 
coronary occlusion and elicited spontaneous reperfusion in a canine model of electrolytic injury-induced 
thrombosis. The observed antithrombotic efficacy of PAI-749 may arise from a dual mechanism of action: 
(a) PAI-749 binds directly to PAI-1, triggers PAI-1 polymerization, and blocks the ability of PAI-1 to 
inactivate tPA and (b) binding of PAI-749 to PAI-1 makes PAI-1 vulnerable to plasmin-mediated 
proteolytic degradation. Both of these effects should work in concert to exert an antithrombotic effect and 
maintain vessel patency at sites of vascular injury. 
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249. The inhibition of caspases by the serpin, ermA, follows the standard serpin 
mechanism but with novel consequences for the regulation of caspase activity 
Steven Olson 1, Richard Swanson 1, Jozsef Dobo 1, Guy Salvesen2 and Peter G. W. Gettins 1, (1 )University 
of Illinois at Chicago, Chicago, IL, (2)Burnham Institute, La Jolla, CA 

Cytokine response modifer A (crmA) from the cowpox virus was the first serpin reported to be a "cross
class" inhibitor of both the serine protease, granzyme B, and the cysteine-type proteases, the caspases. 
Here, we analyze the mechanism by which crmA inhibits these two mechanistically and structurally 
distinct classes of protease. Engineered single cysteine crmAs labeled with NBD or dansyl fluorophores 
were found to show similar fluorescence perturbation and FRET changes when crmA formed stable 
inhibited complexes with either granzyme B or caspase-1. This suggests that crmA inhibits both classes 
of proteases by a common mechanism in which the formation of a serpin-protease acyl-intermediate 
complex induces the protease to be translocated to the opposite pole of the serpin and have its catalytic 
function abolished by conformational deformation of the active-site. However, important mechanistic 
differences were evident from comparisons of the crm A complexes with granzyme B, a monomer, and 
caspase-1, a tetramer of two p20p10 catalytic units. Size exclusion chromatography, MALDI-MS, 
sequencing, native PAGE and Western blotting thus showed that the crmA-caspase-1 complex consisted 
of a single crmA linked through a thioester bond to a p20 subunit with complete loss of the p10 subunit. 
Similar findings were made with the complex of crmA with the initiator caspase-8, but the crmA complex 
with the executioner caspase-6 retained both p20 and p10 subunits. These observations suggest that 
crmA inhibits serine and cysteine proteases by a similar translocation-distortion mechanism, but that the 
inhibition of the upstream initiator caspases is made effectively irreversible by the distortion of the 
protease p20p10 interface as well as the p1 Op1 0 interface through which the two caspase catalytic units 
are associated. The cowpox virus thus exploits the serpin mechanism to provide a novel means of 
shutting down the proinflammatory and proapoptotic responses of the cell. Grant support: HL78827 and 
HL79430. 

250. Baculovirus p35 is a precursor of a Kunitz-type cyclotide inhibitor 
Ling Xiong1, Bryan Severyn2 and Charles P. Scott1, (1)Thomas Jefferson University, Philadelphia, PA, 
(2)Merck & Co., Inc., North Wales, PA 

The p35 protein from baculovirus is a potent, broad-spectrum inhibitor of caspases that blocks host cell 
death prior to viral replication. Like a Serpin, p35 presents a reactive site loop that undergoes a large 
conformational change upon cleavage by caspases, resulting in an SDS-stable complex. Structural and 
biochemical studies demonstrate that the acyl-enzyme is trapped by the amino-terminal cysteine residue 
of p35 as an intermediate of trans-thioesterification, similar to that observed in native chemical ligation. 
Denaturation of a complex between p35 and caspase-8 enabled isolation of the aminoterminus of p35 
(residues 2-87) as a cyclic peptide (Lu, et aI., Chem. & BioI. (2006) 13:117-22). In this study, we sought to 
determine whether the cyclic product is sufficient to inhibit caspase-1. Cyclic p35 (2-87) was prepared in 
situ through the activity of a permuted intein, and caspase activity was monitored through genetiC and 
biochemical screens. We found that the degree of caspase-1 inhibition corresponded to the extent of 
peptide cyclization, suggesting that cyclic p35 (2-87) is sufficient for caspase inhibition. P35 therefore 
seems to function as a precursor of a Kunitz-type cyclotide that is matured through caspase cleavage 
rather than as a Serpin-type suicide substrate inhibitor. (Supported by NIH grant AI053800) 
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Mentoring and Networking Workshop: Women Chemists Committee 
Organizer: Kathleen Thrush-Shaginaw n/aP, n/a, PA 
Organizer: Eleanor M. Brown ERRC, ARS, USDA, Wyndmoor, PA 

251. Networking: How Chemists Make New Bonds 
Anne DeMasi, Rohm and Haas, Philadelphia, PA 

Text Not Available. 

252. Advancing Your Career through Mentoring 
Marian Knechel, Ursinus College, Collegeville, PA 

Text Not Available. 

253. Panelists Experiences and Open Discussion 
Laura Mitchell, GSK, Collegeville, PA, Anne DeMasi, Rohm and Haas, Philadelphia, PA, Marian Knechel, 
Ursinus College, Collegevillep, PA and Maria Maccecchini, Robin Hood Ventures and Mid-Atlantic Angel 
Group, West Chester, PA 

Text Not Available. 

Student Affiliate Chapters - Meet and Greet 
Sponsor: ACS TAsk Force on Undergraduate Programming 
Organizer: Allison Pymer Temple University, Philadelphia, PA 
Session Overview: Student Affiliate chapters from various universities attending the conference will 
present aspects of their creative, informative, and innovative programs with other chapters in a meet and 
greet poster session. Come and gain insight regarding new chapter activities for your student affiliate 
chapter! 

254. "Careers in chemistry" 
Grace M. Charles, Stern College for Women, Yeshiva Universty, New York, NY 

This year our goal was to inform the student body about the different career options chemistry makes 
available to them. We also held fun school events to get more students involved in chemistry. 

255. Temple University Chemical Society 
Allison K. Pymer, Gulseher Sarah Sirin, Sony Chau, Clinton Ballard, Brian Dempsey, Matt Venti, Linda 
Bien, Danielle Rogers and Nooshin Asadpour, Temple University, Philadelphia, PA 

A student affiliate chapter with thirty members, the Temple University Chemical Society (TUCS) focuses 
on events incorporating community service, education, post-graduate opportunities, and community 
building. Activities appropriate for middle and elementary school science demonstrations, which TUCS 
uses for biannual primary school presentations, seminar ideas, and a discussion of MARM planning will 
be presented. The chapter's favorite activities include Triple Point Skating in the fall semester, presenting 
scientific experiments at Ridley Elementary School, and the Mole Bowl, which comprises the final event in 
the academic calendar year. 
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Ultrafast Chemical Processes I 
Organizer: Robert J. Stanley Temple University, Philadelphia, PA 
Presider: Robert J. Stanley Temple University, Philadelphia, PA 
Session Overview: Chemical reactions of seeming simplicity often take place on a time scale that has 
made elucidating the reaction mechanism all but impossible. This symposium presents new results, both 
conceptual and technical, that span a wide variety of ultrafast processes in chemically important systems. 
Both theory and experiment are presented. 

256. Photophysics of DNA/RNA Bases and their Analogs 
Spiridoula Matsika, Temple University, Philadelphia, PA 

Ultrafast excited state lifetimes of the DNA and RNA bases have been observed experimentally. 
Theoretically these lifetimes can be explained by radiation less decay and fluorescence quenching 
facilitated by conical intersections (actual potential energy surface crossings). In this work we present ab 
initio studies of the pyrimidine bases, uracil and cytosine, and several of their analogs in an effort to 
correlate the molecular structure to the photophysical behavior. Our results show the presence of many 
seams of two- or three-state conical intersections in both types of systems and energetiC differences 
seem to be the cause of the different photophysical behavior. 

257. Some developments for multiphoton microscopy of cells and tissues 
Jay R. Knutson, C. Combs, A V. Smirnov, J. Xu, T. Rosales and L. Davenport, National Institutes of 
Health, Bethesda, MD 

Multiphoton microscopy has become a powerful tool for direct 3D sectioned imaging of tissue 
fluorescence (intrinsic or extrinsic). We report the development of parabolic mirror detection schemes to 
enhance SNR nearly tenfold in scattering tissues such as brain. We also show initial results for epi-CARS 
detection of NAD+ in vesicles, to complement the lifetime-based detection of free and bound NADH in 
vesicles (and living cells) we have previously reported. 

258. Amide vibrations are de/ocalized across the hydrophobic interface of a 
transmembrane helix dimer 
Chong Fang, Alessandro Senes, Lidia Cristian, William F. DeGrado and Robin M. Hochstrasser, 
University of Pennsylvania, Philadelphia, PA 

The tertiary interactions between amide-I vibrators on the separate helices of transmembrane (TM) 
dimers were probed by ultrafast two-dimensional vibrational photon echo spectroscopy (2D IR) 1. The 2D 
IR proves to be useful for the study of membrane bound structures. The isotopomers and their 50:50 
mixtures of KKITLlIFG79VMAGVIGTILLlSWG941KK labeled at G79 and G94 with 13C=160 or 13C=180 formed 
helical dimers in sodium dodecyl sulfate (SDS) micelles. The 2D IR spectra showed homodimers where 
both helices had either 13C= 160 or 13C= 180 substitution, and the heterodimer where one had 13C= 160 and 
the other 13C= 180 . The cross peaks in the heterodimer 2D IR and the splitting of the homodimer peaks 
show that the amide-I mode is delocalized across a pair of helices. The excitation exchange coupling 
(4.3-6.3 cm-1) arises from through-space interactions between amide units on different helices. A 
structural picture of the hydrophobic interface that is consistent with results from NMR on helix dimers 
was obtained from 2D IR, which also exposed aspects of the ultrafast dynamics through the decay of the 
frequency distributions of the isotopomer transitions. Energy transport between neighboring amide-I 
modes in the helix through the cross-peak dynamics is observed. This research was supported by NIH 
RR01348 and NIH GM12592 to RMH. (1) Fang, C., Senes, A, Cristian, L., DeGrado, W. F. & 
Hochstrasser, R. M. (2006) Proc. Natl. Acad. Sci. USA 103 (45), 16740-16745. 
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259. Dynamics and Interactions in Ionic Liquids 
Edward W. Castner Jr., Rutgers, The State University of New Jersey, Piscataway, NJ 

Ionic liquids are (in)organic molten salts that are commonly liquids at ambient temperatures, though they 
are frequently supercooled liquids. We study these liquids using a variety of methods, including ultrafast 
spectroscopy, electronic structure calculations, and NMR methods, as well as methods to characterize 
the liquid viscosities, densities, and thermal properties. Our initial forays into research on the dynamics 
and interactions of these materials led us to create new liquids. 

I will discuss our work on three different classes of ionic liquids. Ionic liquids with non-aromatic cations 
form the first category. The second group of ionic liquids are those that we have designed to have 
reduced viscosities, which is achieved by substitution of alkylsilyl and siloxy groups for the normal alkyl 
groups on the cations. The third set of studies involves the comparison of an ionic liquid with an 
isoelectronic homologous neutral pair, in order to investigate how much the properties of the ionic liquid 
depend on the charges relative to the structures and electron densities of the component ions. I will focus 
on results obtained using femtosecond optical Kerr effect and picosecond fluorescence probe studies, 
and how these spectroscopic results provide insight into the intermolecular interactions in these complex 
novel fluids. 

260. Solvation dynamics in room-temperature ionic liquids: from femtosecond to 
nanosecond 
Sergei Arzhantsev1, Hui Jin1, Gary A. Bake~ and Mark Maroncelli1, (1)The Pennsylvania State 
University, University Park, PA, (2)Oak Ridge National Laboratory, Oak Ridge, TN 

Room-temperature ionic liquids are attracting a lot of attention as potential "green" replacements for 
conventional organic solvents. As a new type of solvent ionic liquids must be characterized for their 
general physicochemical properties as well as for specific properties important for applications. In this 
work we have studied fundamental aspects of solute-solvent interactions in ionic liquids. Steady-state and 
time-resolved fluorescence spectroscopy are used to measure solvation energies and dynamics in 
several series of imidazolium, pyrrolidinium and ammonium ionic liquids. A combination of femtosecond 
Kerr-gated emission spectroscopy and picosecond time correlated single photon counting are employed 
to measure the full solvation response in ionic liquids. The observed solvation dynamics is highly non
exponential and extends over four decades in time. The temporal behavior of the solvation response 
function is compared with results from dielectric spectroscopy and molecular dynamics simulations. 

261. Two Dimensional Infrared Spectroscopy and Relaxation of Aqueous Cyanide and 
Neat Water 
Chun-Hung Kuo and Robin M. Hochstrasser, University of Pennsylvania, Philadelphia, PA 

The CN- vibration and the bend/libration combination mode of water in the 2100 cm-1 spectral region 
have been investigated by three pulse heterodyned echo experiments. The 2D-IR spectra of both 
systems show that they undergo spectral diffusion on ultrafast time scales. For the CN- vibration, peak
shift measurements and the shape changes of the correlation spectra provide information on the fast local 
environment fluctuations which mimic the structure fluctuations of the solvation shell. The main spectral 
diffusion is sub-picosecond. For neat water, a rapid decay of the echo signal is observed on a 150fs 
coherence time scale. The inhomogeneous frequency distribution of the combination mode is found to 
disappear in less than 100fs. The heterodyne grating signal of neat water driven at different frequencies 
shows evolution that elucidates the underlying dynamics of the combination mode of neat water. An 
approximately linear relationship between the index change and the grating efficiency in the probed 
regions was found. The relaxation of the combination mode leads to a faster heating of the water 
compared with excitation of the background absorbing states in a similar frequency region. The grating 
diffraction maximizes before the deposited energy is uniformly distributed. 

Acknowledgements: Supports from NSFCHE and NIH RR01348. 
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Undergraduate Session Keynote Speaker - Dr. Lori Krim Gavrin 
Sponsor: ACS Task Force on Undergraduate Programming 
Organizer: Allison Pymer Temple University, Philadelphia, PA 
Session Overview: Dr. Gavrin will discuss the process of drug discovery as it relates to recent research 
regarding norepinephrine inhibitors. 

262. The Process of Drug Discovery 
Lori Krim Gavrin, Wyeth, n/a, PA 

The process of developing a new drug is both challenging and exciting. There are many different phases 
and each stage is extremely collaborative and intellectually demanding. Using a real-life example, the 
development of a potent and selective norepinephrine reuptake inhibitor, this presentation will provide an 
overview of the drug discovery pathway utilized at Wyeth. The talk will discuss the discovery path: starting 
with compound screening, and continue through identifying hits, developing and optimizing a lead, and 
culminating in the creation of a potential pre-clinical drug candidate. Specific attention will be paid to initial 
hit identification, in vitro screening analyses, and structure-activity relationships. 

Women Chemists Committee Luncheon 

263. Baby Doctor to Pharmaceutical Executive: Obstacles and Opportunities 
Maureen Caulfield, Wyeth, Collegeville, PA 

Change is not a matter of "if' but a certainty of "when". Many of us are unprepared to make changes at 
the workplace. I certainly was unprepared to give up practicing medicine 5 years after completing my 
fellowship! Since then I learned a thing or two, especially about being adept at adapting to change. Are 
you adept at adapting to change? 

Poster Session III 
Session Overview: Posters may be set up any time during the morning session. Presenters should be 
by their posters from 12:30-1:45 pm 

264. Extraction of Beta Adrenergic Blocking Agents by Molecularly Imprinted Solid Phase 
Extraction 
Craig Aurand, Supelco/Sigma-Aldrich, Bellefonte, PA, Carmen T. Santasania, Supelco, Bellefonte, PA 
and Daniel Shollenberger, Sigma Aldrich, Bellefonte, PA 

Introduction: Beta-adrenergic blocking agents (beta-blockers), are used in treating various cardiac 
disorders such as hypertension, angina, congestive heart failure and abnormal heart rhythms. In addition 
to the therapeutic uses, beta-blockers have been used for performance enhancement by athletes to lower 
heart rate and reduce tremor. Consequently, the International Olympic Committee has banned this class 
of compounds. As with most analyses from biological fluids, the major issue is sample clean up prior to 
analysis. Regardless if it is a plasma sample that requires removal of proteins and lipids or a urine sample 
that requires removal of salts and proteins, the necessity to remove these endogenous species is crucial 
for developing a rugged analytical method. In this paper the molecularly imprinted polymers are 
investigated as a highly selective sample clean up method. 
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Method: The sample prep method focused on the use of molecularly imprinted polymers (MIPs). These 
materials are highly cross-linked polymeric phases with predetermined selectivity for a single molecule or 
group of structurally related molecules. Unlike other SPE phases that do not have specific retention for 
one compound or class of compounds, the high selectivity of the MIP allows for cleaner samples with less 
interferences and better recoveries. An SPE (Solid Phase Extraction) method for the determination of 
beta-blockers from biological matrices was developed using a class selective MIP for the beta-blockers. 
Six common beta-blockers were used in this study. The chromatographic separation was performed using 
2.7um particle size C18 stationary with LC/MS/MS detection. 

265. Synthesis and characterization of ruthenium (/I) complexes with the facial ligand 
tris(1-pyrazolyl)methane 
Jessie Friga and Matthew T. Mongelli, Kean University, Union, NJ 

Two ruthenium (II) compounds were s~nthesized; the monometallic complex, [(tpm)Ru(dpp)Clt and the 
bimetallic complex {[(tpm)RuCIh(dpp)} + via a building block method. The terminal ligand tpm, tris(1-
pyrazolyl)methane, binds the metal center in a facial arrangement while the ligand dpp, 2,3-bis(2-
pyridyl)pyrazine, can either ligate one metal or bridge two metal centers. Both compounds were 
characterized using electrochemistry and UV-visible spectroscopy. 

266. The mass spectra and fragmentation patterns for two series of 1,3-thiazolidin-4-ones 
John Tierney, Pennsylvania State University, Media, PA and Anthony F. Lagalante, Villanova University, 
Villanova, PA 

The mass spectral fragmentations of two series of 2,3-disubstituted-1 ,3-thiazolidin-4-ones (1 and 2) have 
been investigated using exact mass measurements. The major fragment ions for each type of thiazolidin-
4-one have been identified, and their relative importance in relation to bond strengths has been 
determined. 

1 
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267. Ab Initio Study of HNCN 
Rudolph C. Mayrhofer, Kutztown University, Kutztown, PA 

la.:lt "" 1'~:?1,X =' 0 
Zh:lit =~:yt,.x "" S 

The HNCN- has been used in various spectroscopic investigations to probe the HNCN radical. The focus 
of this study is to present ab initio calculations on the motion of the hydrogen atom around the NCN
system. The CCSD(T) methodology with a cc-pVTZ basis set has been used to calculate the barrier 
height for isomerization. The various equilibrium geometries are also presented. These results are 
compared to the neutral species. The two stable structures for the anion belong to the C2v and C~v point 
groups. 
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268. A Computational Study of the Coordination of Ca2+ with water and hydroxide 
Adam G. Cassano and Maria Carroll, Drew University, Madison, NJ 

Calcium is an important metal ion in biological systems. The coordination structure of hydrated Ca2+ has 
been studied by a variety of methods. However, there is relatively little work done on the effect of 
hydroxide coordinating to Ca2+. This work uses density functional theory electronic structure methods to 
examine the coordination of Ca2+ with both water and hydroxide, in order to determine the most favorable 
coordination state of the metal ion with the two ligands. Minimum energy structures of [Ca(H20)n]2+, where 
n is one through eight, and [Ca(H20)6]2+·nH20, where n is one and two, were obtained through geometry 
optimizations. In the gas phase, the hydrated Ca2+ ion favors the six, seven, and eight coordination states 
nearly equally. Including a PCM solvent model appears to result in the seven coordinate structure being 
most stable. When one water on each complex was deprotonated to form [Ca(H20)nOHt, where n is one 
through seven, the six coordinate structure is favored appears most stable in the gas phase. In the seven 
and eight coordinate structures, water ligands leave the first coordination sphere, and they form hydrogen 
bonds to the hydroxide. 

269. Synthesis and Evaluation of Derivatives of 1,1,2,2-Tetrafluorothanesulfonic acid 
Lois Bryman and Vsevolod V. Rostovtsev, DuPont CR&D, Wilmington, DE 

DuPont Fluorolntermediates is developing a number of fluorine-containing reagents and intermediates. 
Derivatives of 1,1 ,2,2-tetrafluoroethanesulfonic acid (TFESA) are being developed in CR&D and are 
offered to customers for evaluation by DuPont FluoroChemicals. This work details the preparation of 
1,1,2,2-tetrafluoroethanesulfonyl chloride (TFESCI), 1,1 ,2,2-tetrafluoroethanesulfonic acid anhydride 
(TFESAA), and 1,1 ,2,2-tetrafluoroethanesulfonyl fluoride (TFESF) and demonstrates their use to prepare 
fluoroalkylsulfonyl phenols or aryl tetraflates. The utility of aryltetraflates for palladium-catalyzed cross
coupling reactions was evaluated and will be discussed. Specific examples include Suzuki and Heck 
reactions as well as Buchwald-Hartwig aminations. 

270. Design and Synthesis of Quinoline Amides as LXR Modulators 
Robert R. Singhaus Jr.1, Ronald Bernotas1, John Ullrich1, Horace Fletcher 111 1, Ponnal Nambi1, Anna 
Wilhelmsson2, Annika Goos Nilsson2, Crina Ursu2, Erik Arnelof and Jay Wrobel1, (1 )Wyeth Research, 
Collegeville, PA, (2)Karo Bio AB, Huddinge, Sweden 

The modulation of gene expression by nuclear receptors has considerable potential in cardiovascular 
disease therapy. For example, cholesterol-lipid metabolism is partly regulated by the production of 
several proteins involved in cholesterol efflux from cells. Control of gene expression and hence 
production of these proteins is exerted by liver X receptors (LXRs) which have various oxidized sterols as 
their endogenous agonists. In order to modulate gene expression via LXRs, we have targeted novel LXR 
agonists leading to the identification of a series of high affinity LXR agonists with excellent functional 
activity. This series of agonists incorporates amides on a quinoline core. We will present the syntheses, 
biological activity and SAR of these ligands. 

271. BENZYLAMINE Based Quinolines as Liver X Receptor Modulators that have LXRb 
Receptor Binding Selectivity 
James W. Jetter1, Baihua Hu 1, Michael Collini1, David Kaufman 1, Robert Singhaus 1, Ronald Bernotas 1, 

Robert Morris1, John Ullrich1, Rayomand Unwalla1, Elaine Quinet1, Dawn Savio1, Anita Halpern1, Irene 
Feingold1, Ponnal Nambi1, Jay Wrobel1, Annika Goos-nilsson2 and Anna Wilhelmsson2, (1 )Wyeth 
Pharmaceutical, Collegeville, PA, (2)Karo-Bio, Huddinge, Sweden 

ABSTRACT: Liver X receptors (LXRa and LXRb) are members of the nuclear hormone receptor super 
family and are involved in the regulation of cholesterol and lipid metabolism. They are ligand-activated 
transcription factors and bind to DNA as obligate heterodimers with retinoid X receptors. In macrophages, 
liver, and intestine, activation of LXRs induce the expression of several genes involved in lipid metabolism 
and reverse cholesterol transport including ABCA1, ABCG1 and ApoE. The potential to prevent or even 
reverse atherosclerotic process by increasing the expression of these genes makes LXR an attractive 
drug target in the treatment of atherosclerosis which is one of the leading health concerns in the United 
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States. Currently available synthetic LXR pan agonists, however, lead to the undesired activation of 
triglyceride (TG) synthesis in the liver by the upregulation of SREBP-1c and FAS. Since the liver contains 
predominantly LXRa, then LXRb selective agents may have less impact on TG synthesis. However, LXRb 
may be effective in macrophage reverse cholesterol transport. The synthesis, SAR and biological activity 
of benzylamine based quinolines designed to be LXRb-selective modulators will be described. 

272. Synthesis of a Potential Molecular Indicator: N-Azuleneiminodiacetic Acid 
Peter F. Slivka and Carl Salter, Moravian College, Bethlehem, PA 

Azulene (1) is an aromatic hydrocarbon with the same molecular formula as naphthalene, but unlike the 
colorless naphthalene, azulene has a brilliant royal blue color. The color of azulene changes dramatically 
when the ring system is substituted, and when it is exposed to strong acids. With a series of reactions, we 
intend to transform azulene into a chelating agent. Hopefully, the coordination complexes that N
azuleneiminodiacetic acid (4) forms with various metals ions will produce a variety of colors. Our 
synthesis involves nitrating 1 with tetranitomethane (TNM) to form 2, reduction of -N02 to -NH2 3, and 
SN2 addition of chloroacetic acid 4. The first two intermediates (2,3) have been identified using UV-Vis 
spectroscopy and 1 H-NMR spectroscopy. Further work is required to purify the final product. 
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273. Investigation of the Transition State for the Acid Catalyzed Dehydration of 2-
Methylcyclohexanol Using Spartan '06 
Anthony J. Kiessling and Amber McCloskey, Mansfield University, Mansfield, PA 

The dehydration of alcohols is a very common method for the preparation of unsaturated hydrocarbons. 
Some alcohols like 2-methylcyclohexanol yield a mixture of alkenes as shown below. The transition states 
of reactions remain an object of theoretical investigation. This work used molecular modeling software to 
investigate the transition states of 2-methylcyclohexanol as it proceeds to the various alkene products. 

+ + 
heat 

274. Continuous Centrifugal Method of Preparing Useful Resins for Photoresist Materials 
Stanley F. Wanat and R. Dalil Rahman, AZ Electronic Materials USA Corp., Somerville, NJ 

Resins used in modern photoresist materials are unique in terms of the portion of the molecular weight 
distribution that is needed to optimize resolution and development speed. These resins are also limited by 
the amount of metal ion contaminants that may interfere with circuitry in completed resist layers. Using a 
liquid-liquid centrifuge, a continuous method of fractionating resin solutions has been developed while a 
similar methodology was used to remove metal ion contaminants by washing resist solutions with 
aqueous chelating reagents. Since phenolic resins used in making early generations of resist products 
were notoriously difficult materials to optimize, they were used to demonstrate the effectiveness of the 
new continuous methods of fractionation and metal ion removal. 

1 Currently at Union County College, Springfield Ave., Cranford, NJ 07016 
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275. Mechanical Property Optimization of Electrospun Chitosan-PEO Nanofibers 
Jennifer L. Vondran, Wei Sun and Caroline L. Schauer, Drexel University, Philadelphia, PA 

Because of its biomimetic similarity with extracellular matrix, electrospinning has potential in tissue 
engineering applications. Electrospun polymer mats form non-woven, three-dimensional, inter-connective, 
nanofibrillar networks. Mechanical property characterization of nanofibers is still in its early stages. 
Crosslinkers, such as glutaraldehyde (GA), are added to nanofibers post-processing to improve 
mechanical properties of the electrospun fiber mats. GA is widely available and easily forms iminic bonds 
with biopolymers through a Schiff-base reaction. Natural polymers are preferred over synthetic polymers 
in biomedical engineering, but the mechanical integrity of natural polymers needs to be improved. 
Chitosan, the N-deacetylated derivative of chitin, is found in crustacean and arthropod shells, and also in 
fungi and yeast. Basic in nature, chitosan has applications in wound healing and tissue repair, 
antimicrobial resistance, metal ion adsorption, and cell adhesion. Chitosan consists of acetyl-glucosamine 
and glucosamine units with a-1-4 glycosidic linkages. Poly-ethylene oxide (PEO) is a biocompatible, non
toxic, inert polymer that can bond with chitosan to improve the charge-carrying capacity and viscosity of 
electrospinning blends. In this study, a chitosan and PEO blend were electrospun and vapor crosslinked 
with GA for various time periods to determine whether the tensile and compressive mechanical integrities 
of the nanofibers could be improved with increasing exposure to vapor crosslin king. Nanoindentation, 
uniaxial tensile tests, solubility, FT-IR, and SEM characterization analyses were used to confirm these 
trends. The mechanical studies confirmed that the structural properties of the crosslinked nanofibers 
improved. GA vapor crosslinking improved stiffness and decreased ductility of the electrospun mats. In 
the solubility studies, increased exposure time to crosslinking led to improved structural integrity, surface 
color clarity, and resistance to dissolution. In the FT-IR studies, the intensity of the imine bond (1620-
1660 cm-1) increased as crosslinking time increased. SEM fiber counts verified that exposure to GA 
vapor crosslinking increased the average fiber diameter. 

276. Synthesis of dibenzofurans via palladium-catalyzed cyclization of biphenyl ethers 
Jason M. Diffendal, Cuijian Yang and Richard E. Mewshaw, Wyeth Research, Collegeville, PA 

We present the first report of the use of dichlorobis(triphenylphosphine)palladium as a catalyst for the 
cyclization of suitably-substituted biphenyl ethers to dibenzofurans. This catalyst system affords higher 
yields and cleaner reactions than the more commonly used palladium acetate under phosphine-free 
conditions. The cyclization reaction utilizes an ortho-bromo diphenyl ether (I) to provide the dibenzofuran 
(II). 
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277. Syntheses of Novellndoline and Indole Sulfonamides and Sulfones 
Brian Raszka, University of the Sciences in Philadelphia, Philadelphia, PA 

Previous research by Dr. Murray Zanger (Emeritus, USP) has shown that tetrahydroquinoline sulfones 
and sulfonamides possess some anti HIV-1 activity. The synthesis of other five, six and seven membered 
benzo-fused heterocyclic sulfonamides and sulfones as potential anti-HIV agents are now being 
investigated by our research group. Indoline is a 5 membered nonaromatic benzo-fused heterocycle. 
Previous attempts have been successful in synthesizing the indoline p-toluene sulfonamide; however, 
efforts to rearrange the sulfonamide to a sulfone via a strong acid (H2S04) have not been successful. 
Recently, it has been noted that indoline sulfonamides will rearrange to sulfones in a polyphosphoric acid 
medium. By utilizing this pathway for rearrangement, it should be feasible to synthesize a small library of 
compounds containing the indoline sulfonamide and sulfone moiety. Furthermore, any indoline 
compounds that are synthesized should be able to be aromatized (unsaturation of C2-C3 on pyrrole ring) 
into its indole counterpart. Indole is a 5 membered benzo-fused aromatic heterocycle whose structure is 
common to many binding sites in the human body. Indole compounds have been studied intensely for 
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widespread pharmalogical uses such as anti-inflammatory agents, betablockers, and anti-Alzheimer 
agents. Another possible use of indole sulfonamide and sulfone derivatives is for anti-HIV activity as non
nuclease reverse transcriptase inhibitors (NNRTI). Indole sulfonamides can rearrange to indole sulfones 
by electrophilic sulfonation at the C3 position on the pyrrole ring of the indole nucleus. Indole 
sulfonamides undergo rearrangement to indole sulfones in polyphosphoric acid media as well as sulfuric 
acid in smaller yield. Using the aid of blocking groups on the C2 and C3 carbons should allow for addition 
of substitution to the benzene ring. Once the benzene ring has been successfully substituted, the blocking 
groups can be removed to produce new novel indole sulfones and sulfonamides. 

278. Synthesis and Activity of 3-(3-Hydroxybenzoyl)indazo/es as Potent Pathway
Selective, Estrogen-Receptor (ER) Ligands Capable of Inhibiting NF-KB Mediated 
Inflammatory Gene Expression 
Edward Matelan 1, Robert Steffan 1, Susan Chippari1, Eugene Trybulski1, Richard C. Winneker1, Douglas 
C. Harnish 1, Christopher C. Chadwick2 and Mark A. Ashwell3, (1 )Wyeth, Collegeville, PA, (2)Life 
Diagnostics Inc., West Chester, PA, (3)ArQule, Woborn, MA 

Inflammation is recognized as a key component of diseases such as atherosclerosis, rheumatoid arthritis, 
and inflammatory bowel disease. It has been reported that pathway-selective, estrogen-receptor (ER) 
ligands capable of indirectly inhibiting NF-KB-mediated inflammatory gene expression result in a 
reduction of cytokines, chemokines, adhesion molecules, and inflammatory enzymes. These ligands 
lacking conventional estrogenic activity, such as the stimulation of uterine cell proliferation, would be of 
potential use in the treatment of chronic inflammatory diseases. A series of 3-(3-
hydroxybenzoyl)indazoles were identified as pathway-selective ER ligands capable of indirectly inhibiting 
NF-KB gene transcription. Their synthesis and activity are described. 

279. Synthesis of Hydrolysis Resistant AZTpSpCX2ppSA as Potential Inhibitors of the 
AZT Excision Reaction by HIV-RT 
Qianwei Han, Barbara L. Gaffney and Roger A. Jones*, Rutgers, the State University of New Jersey, 
Piscataway, NJ 

AZTppppA is the product of AZT excision associated with HIV RT drug resistance. Its hydrolysis-resistant 
analogs, AZTpsPCX2PPsA (X = H or F), can be used to study the inhibition of AZT excision and may be 
inhibitors of the excision reaction. An efficient method was developed to synthesize AZTPsPcX2PPsA (X = 
H or F) with total yields up to 80%. The four diastereomers of each product were separated and purified, 
and their configurations were identified by enzymatic degradation. 
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280. Sunlight-mediated photodimerization of N-benzyl-2-pyridone 
Vanaeyah M. Tran, Peiling Chen and Scott McN. Sieburth, Temple University, Philadelphia, PA 

Pyridones such as 1 undergo [4+4] photodimerization, with high head-to-tail regioselectivity and moderate 
regioselectivity for the trans isomer 2. We have studied the case of N-benzyl pyridone 1 in methanol, 
where the product 2 crystallizes from solution as it forms, using only the sun as the light source. The 
effect of concentration, time and flask size on the yield of 2 was determined. This is the first example of 
pyridone dimerization using only sunlight. 
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281. A new approach to the synthesis of c-di-GMP 
Jianwei Zhao, Barbara L. Gaffney and Roger A. Jones, Rutgers, the State University of New Jersey, 
Piscataway, NJ 

Cyclic diguanosine monophosphate (c-di-GMP) was first found to activate the synthesis of cellulose in 
Acetobacter xylium in 1987. It has recently been recognized that c-di-GMP is an important regulator of 
biofilm formation and other pathogenic processes in many types of bacteria. We have developed a new 
method to synthesize this molecule and its thioate analog (X=S), shown below. 

282. Blend membranes with sulfonated poly(vinyl alcohol) for the direct methanol fuel 
cell 
Nicholas Deluca and Yossef Elabd, Drexel University, Philadelphia, PA 

The direct methanol fuel cell (DMFC) has the potential to replace lithium-ion rechargeable batteries in 
portable electronic devices, but currently experiences significant power density and efficiency losses due 
to high methanol crossover through the polymer electrolyte membrane (PEM). In a previous study, poly 
vinyl alcohol (PVA) , a selective polymer to water over methanol, was blended with Nafion® at various 
compositions (5-50 wt% PYA) in order to improve DMFC performance. Analysis of the transport 
properties (proton conductivity and methanol permeability), chemical bond interactions (FTIR), and DMFC 
performance as a function of blend composition and annealing temperature showed that Nafion®/PVA 
blend membranes exhibit improved membrane performance compared to Nafion®. Specifically, a 
Nafion®/PVA blend (5 wt% PYA) exhibited 3 times lower methanol permeability and similar proton 
conductivity compared to Nafion®. DMFC tests showed a marked improvement at 8M methanol feed 
concentration. Additionally, a Nafion®/PVA blend (50 wt% PYA) exhibited a constant proton conductivity, 
but a decreasing methanol permeability (by an order of magnitude) with increasing membrane annealing 
temperature 120-250 oC. 
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In an attempt to capitalize on the selective transport properties of the Nafion®/PVA blend (50 wt% PVA) , 
we have partially sulfonated PYA (S-PVA) to enhance the overall ion exchange capacity (IEC) of the 
membrane. By increasing IEC, proton conductivity is increased, while low methanol permeability is 
maintained. The transport properties and DMFC performance of S-PVA and Nafion®/S-PVA blend 
membranes were measured. Preliminary results show conductivities 3 times higher than Nafion® with 
methanol permeabilities 2 fold lower than Nafion®. The effect of sulfonation level, blend composition, and 
annealing temperature on the transport and mechanical properties of the blend membranes will be 
presented. 

283. Physical and Optical Measurements of Biomimetic Thin Films 
Holly A. Mcllwee, Matthew D. Cathell and Caroline L. Schauer, Drexel University, Philadelphia, PA 

In nature biotechnology and nanotechnology combine to create impressive structures with specifically 
designed functions. Some organisms, despite the absence of pigmentation, possess remarkably brilliant 
colors, particularly in the blue and green wavelengths, due to optical phenomena such as reflection, 
refraction and thin-film interference. Examples are the intense coloration of butterflies, snakes, 
hummingbirds and peacocks whose color is created by the difference in the reflective index of stacked 
thin film layers comprised of alternating materials, such as chitin and air which have a high and low index 
of refraction respectively. Colored polymer thin films can undergo perceptible color shifts when geometric 
periodicity of the layers is varied. In our attempts to better understand these processes, stacking of 
structurally colored polymer thin films of varying index of refraction as well as altering geometries to 
achieve this effect were investigated. Tunable, structurally colored biopolymer thin films have a variety of 
potential applications, including use as novel reflective camouflage materials and as a platform for an 
optics-based sensor. 

284. New Tools for High Throughput Synthesis in a Microwave Batch Reactor 
J.P. Northrop and Alexander Stadler, Anton-Paar USA, North Wales, PA 

Anton Paar USA introduces new accessories for efficient method development and high throughput 
approaches in our multimode batch reactor, the Synthos 3000. 

In addition to the already established 48-position rotor, we present two new tools for reliable handling of 
small scale applications in microwave-assisted organic synthesis at elevated pressure. The Rotor 64MG5 
offers simultaneous processing of up to 64 disposable screw-cap glass vials with an operation volume of 
0.3 to 3.0 mL. Its operation limits of 200°C and 20 bar make it useful for method development and 
optimization processes. Furthermore we introduce a unique well-plate system allowing screening 
reactions in a 8x6 well format at elevated pressure. Using silicon carbide (SiC) as well-plate material even 
low-absorbing or microwave-transparent mixtures can be applied effectively. 

As a proof of concept to demonstrate the excellent homogeneity of the electromagnetic field inside the 
cavity we performed a thermal sensitive esterification reaction.1 The results of the different equipments 
correspond nicely with previous single run experiments showing no significant deviation of conversion at 
the individual positions. 

Those new tools extend the range of applications in the Synthos 3000 platform enabling microwave 
assisted synthesis from the smallest range up to multigram production in one single instrument. 
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285. Identification of an Unknown Compound in Solid Oral Dosage Form due to 
Packaging Contamination via UV Absorption and Mass Spectral Analysis 
Geoff Albert-Bolinski, Xueguang Fang, Maria Tsiouris, Angela M. Harmon and Holly J. Perpall, Merck & 
Co., Inc., West Point, PA 

An unknown peak detected in a stressed sample is identified using UV absorption and tandem HPLC
Mass Spectral analysis and finally confirmed with the authentic sample. Its identity is confirmed as 2,4-
diethyl-9H-thioxanthen-9-one, a photoinitiator which is directly linked to the UV cured ink on the foil used 
in market packaging. Levels are quantitated and shown to be significantly below industry standards for 
formal safety qualification thus alleviating concern for patient safety. Detailed analysis of the product 
packaging scheme indicates the mode of contamination arises from the UV cured ink printed foil 
configuration in production. 

286. Investigation of the Microwave-Assisted Friedel-Crafts Reaction. and it's Application 
Toward an Improved Total SynthesiS of Furoventalene 
Melissa 8etz Cichowicz, Tristan Colestock and Tanner Van Dell, West Chester University of 
Pennsylvania, West Chester, PA 

The Friedel-Crafts reaction has received limited attention to date in the field of microwave-assisted 
organic synthesis. The traditional challenges of low yield and extended reaction times have made 
development of this reaction in a microwave reactor an attractive goal. A generalized Friedel-Crafts 
reaction is being examined and optimized for implementation as an undergraduate organic chemistry 
laboratory exercise, and in addtion, a model system is currently under evaluation to determine the 
applicability of this method to the total synthesis of furoventalene, a sesquiterpene natural product. A 
variety of aromatic substrates have been evaluated for the Friedel-Crafts acylation reaction, and one has 
been chosen for development as an organic laboratory experiment. A model system is currently being 
optimized for the first step in the furoventalene synthesis, and once the subsequent steps have been 
carried out, the final coupling step (of an alkenyl side chain with the appropriately functionalized 
benzofuran) will be evaluated as a candidate for adaptation of a recently described microwave-assisted 
Kumada coupling reaction. 

287. Systematic investigation of the magnitude of extra column dispersion in high 
performance liquid chromatography 
Andria L. Styborski, Scott H. Snyder and Karyn M. Usher, West Chester University of Pennsylvania, 
West Chester, PA 

HPLC is a modern separation technique used for complex samples. It is used in a wide variety of fields 
such as toxicology, environmental chemistry, and the pharmaceutical industry. The purpose of this 
research project was to examine the effect extra column volume (ECV) has on a chromatographic 
separation. This was studied using varying lengths of connecting tubing from the injector to the column 
and from the column to the detector. Learning more about the effects of ECV on the separation achieved 
is beneficial to scientists that are currently using HPLC systems and wish to improve the efficiency of 
sample analysis without the significant cost of new systems or having to go through method development 
and validation. It is known that excess connecting tubing can significantly affect band broadening, so 
adjusting the tubing length could be an effective and inexpensive solution for these scientists. The 
experimental procedure was performed using two Perkin Elmer 200 Series HPLC systems including 
pump, interface, and detector. Each system utilized a Rheodyne 7725i manual injector. The experiment 
required using PEEK tubing with differing internal diameter. The three sizes used were 0.005, 0.010, and 
0.20 inch internal diameter. An ODS, 150 x 4.6 mm column with 5 micrometer particle size was used and 
a systematic study was performed to determine the effects of different lengths of connecting tubing on the 
variance associated with the peaks. 
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288. Total Synthesis of [Lysf Tamandarin B 
Kenneth Lassen and Madeleine M. Joullie, Universitiy of Pennsylvania, Philadelphia, PA 

The tamandarin and didemnin families of cyclodepsipeptides have shown impressive antitumor and 
antiviral biological activity, yet their mechanism of action is unknown. Previous affinity chromatography 
studies have focused only on the macrocyclic portion of the molecule and have excluded the side chain 
mOiety, which has been shown to be important for the biological activity. [Lysj3 Tamandarin B was 
designed to have the affinity ligand attached to the terminal nitrogen of the lysine residue, allowing an 
intact side chain. This attachment point is far removed from the side chain and maintains the shape and 
size of the macrocycle, therefore providing a better platform for biological studies. 

289. Factorial design and linear regression used to determine the importance of various 
factors to the yield of 7, 7-dichlorobicyclo[4.1.0Jheptane 
Kimberly A. Shupe, Katrina M. Czenkush and Jonathan A. Bohmann, Texas Lutheran University, Seguin, 
TX 

7,7-dichlorobicycloheptane can be made by the addition of dichlorocarbene, generated from chloroform 
with strong base, to cyclohexene. This reaction is typically performed using phase transfer catalysis to 
assist in the reaction of the base and chloroform. In this study, a series of experiments was performed, 
based on a factorial design, to determine the impact of several variables, including molar excess of base, 
molar excess of chloroform, and mole percentage of catalyst used, on the yield of this reaction. Using 
tetrabutylammonium hydrogen sulfate, it appears that the excess of base is the most important factor to 
high yields, followed by the amount of catalyst used, with the excess of chloroform having less impact. 

290. Investigations of an ethynyl aziridine ring opening reaction and application to the 
synthesis of 9R-10S-epi-ustiloxin analogues 

John A. Gilleran, Cory D. Evans, Erin M. Forbeck and Madeleine M. Joullie, University of Pennsylvania, 
Philadelphia, PA 

A regio- and stereospecific aziridine ring opening reaction allows for new synthetic technology to 
construct a variety of quaternary l3-substituted a-amino functional groups. Mild reaction conditions allow 
for application to highly functionalized systems. This reaction has been applied to form chiral, tertiary 
alkyl-aryl ethers. The strategy has been further investigated using a variety of functionalized aziridines 
and phenols to determine the scope of the reaction to form these hindered ethers. Other nucleophiles and 
aziridines have been employed to encompass a broader range of functionalities. This aziridine ring 
opening reaction has demonstrated utility in making 9R-10S-epi-ustiloxin analogues. These analogues 
proved inactive in a purified tubulin binding assay demonstrating for the first time that the spatial 
arrangement of the 9-methylamino substituent is an essential binding element to the protein tubulin. 

291. Progress towards the Total Syntheses of Trichodermamides A and B 
Xiaobo Wan, Gabriel Doridot and Madeleine M. Joullie, University of Pennsylvania, Philadelphia, PA 

Trichodermamides A and B are modified heterocyclic dipeptides isolated from cultures of the marine
derived fungus Trichoderma virens. Both compounds possess a unique 4H-5,6-dihydro-1,2-oxazine ring 
merged with a highly functionalized cyclohexene ring, a heterocyclic core found for the first time in a 
natural product. Trichodermamide B displayed significant in vitro cytotoxicity against HCT-116 human 
colon carcinoma. Starting from affordable, easily available (-) quinic acid, the enantioselective synthesis 
of this oxazine moiety was achieved in 20 steps. The key steps included the stereoselective introduction 
of the epoxide mOiety using trifluoroacetic anhydride/90% hydrogen peroxide as the oxidant and the 
intramolecular epoxide-ring opening reaction by oxime. 
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292. Synthesis and applications of cyclopropylamines and cyclopropanols from a Ti
Mediated cyclopropanation reaction 
Catherine A. Faler and Madeleine M. Joullie, University of Pennsylvania, Philadelphia, PA 

Cyclopropanes are interesting and useful structures in that they limit conformational flexibility without 
significantly changing a compound's electronics. Additionally, many N-heterocyclic compounds display 
important biological activity and are essential to the pharmaceutical industry. An intramolecular 
Kulinkovich cyclopropanation was used to make [3.1.0] and [4.1.0] azabicycles. Some of these 
compounds bear structural similarity to neurotransmitters, while others possess the pyrrolizidine core 
found in alkaloids with a myriad of therapeutic applications. The utility of the azabicycles is extended with 
a ring-expanding reaction. Although cyclopropylamines proved resistant to many types of reactions, it was 
found that the analogous cyclopropanols will undergo oxidative fragmentation. An intermolecular 
Kulinkovich reaction was used to make known and novel cycloproplyamines that are similar to histamine, 
tryptamine, mescaline and Ecstasy. These compounds were made in fewer steps than previous 
syntheses. Many of the known compounds are potent monoamine oxidase inhibitors and have potential in 
treating neurological disorders. 

293. Characterization of the asymmetric bimetallic ruthenium (/I) complexes 
[(bpYhRu(dpp)RuCI(tpy)f+ and [(bpYhRu(bpm)RuCI(tpy)f+ 
Elizabeth Friga and Matthew T. Mongelli, Kean University, Union, NJ 

The asymmetric bimetallic ruthenium (II) complexes with the general form of [(bpYhRu(BL)RuCI(tpy)]3+ 
(bpy = 2,2'-bipyridine, tpy = 2,2':6',2"-terpyridine) were synthesized by a building block approach. The 
bridging ligand (BL), dpp= 2,3-bis(2-pyridyl)pyrazine or bpm= 2,2'-bipyrimidine, controls the distance 
between the metal centers. The complexes are being studied with respect to their electrochemistry and 
their electronic absorption and emission spectroscopy. The characterization techniques, mentioned above, 
were employed in order to determine how the bridging ligand will affect the level of communication 
between the metal centers. 

294. Environmental Lead analysis: Comparison of ICP-OES vs. AAS 
Thomas Buszta, Christopher Andrychowski, Amy Hackman, Ona Adair, Barbara Kendro and Jeffery 
Shoemaker, PA Dept. of Health Bureau of Labs, Lionville, PA 

The Bureau of Laboratories of the Pennsylvania Department of Health partiCipates in a Childhood Lead 
Poisoning Detection Program which tests blood to determine exposure levels as well as environmental 
samples (dust wipes, soil, and paint chips) to identify sources of exposure. A requirement for greater 
sensitivity in environmental testing has resulted in a change from an acetylene flame AAS to an ICP-OES 
analytical procedure. This poster summarizes this biomonitoring program and compares and contrasts 
AAS vs. ICP-OES as methods for determining lead levels in dwellings where children with elevated blood 
lead concentrations live. 

295. Dynamic Heterogeneity in Room Temperature Ionic Liquid 
Hui Jin, Sergei Arzhantsev and Mark Maroncelli, The Pennsylvania State University, University Park, PA 

Abstract: Push-pull molecules 4-N,N-dimethylamino-benzylidene-malononitrile (DMABMN) and julolidine
malononitrile (JDMN) have been examined for their nonlinear optical properties and as probes of 
microviscosity in polymers and other complex systems. In this study we use these two molecules to probe 
dynamic heterogeneity in room temperature ionic liquid dimethyl-isopropyl-propylammonium 
bis(trifluoromethylsulfonyl)imide ([Nip311 +][Tf2N-]). Time-resolved emission spectroscopy with 25 ps 
resolution is used to measure decays of DMABMN and steady-state emission spectroscopy is used to 
measure the quantum yields of DMABMN and JDMN in [Nip311 +][Tf2N-] at different excitation 
wavelengths. Quantum yields of DMABMN and JDMN in conventional solvents are also measured for 
comparison. Both the averaged life times from time-resolved measurements and the estimated life times 
from quantum yield measurements show strong dependences on excitation wavelength, which appears to 
provide conclusive evidence of dynamic heterogeneity in a room temperature ionic liquid. 
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296. Getting the stain in: An investigation into the cresyl violet staining of nucleic acid 
molecules in PAGE 
Rebecca Rene and Amber F. Charlebois, Fairleigh Dickinson University, Madison, NJ 

Today, many different methods of visualizing nucleic acids in gel electrophoresis are used, such as 
radioactivity, fluorescent labels, and post-electrophoric staining with methylene blue, ethidium bromide, or 
Carolina blue. However, recent research shows that cresyl violet is useful, not only for histological 
staining, but also exhibits for staining of nucleic acids on polyacrylamide gels. Specifically, cresyl violet 
distinguishes between single-stranded RNA and DNA with red/magenta and blue bands, respectively. 
Visible spectrophometry confirms the difference between the nucleotides and supports the initial color 
observations. 

297. Visible spectrophotometric study of the interaction of cresyl violet with nucleic acid 
molecules in solution 
Priyal Patel, Anita J. Brandolini and Amber F. Charlebois, Fairleigh Dickinson University, Madison, NJ 

Recent results show that cresyl violet is useful, not only for histological staining, but also for visualization 
of nucleic acids on polyacrylamide gels. Furthermore, cresyl violet distinguishes between single-stranded 
RNA and DNA by producing red/magenta and blue bands, respectively. In order to develop a better 
understanding of these color differences, we are using visible spectrophotometry to study the dye/nucleic 
acid interaction in solution. The spectra reveal that the color changes are not simply due to wavelength 
shifts, but rather, to variations in wavelengths, absorbance maxima, and peak widths. Lineshape analyses 
are being used to characterize these variations, and to provide insight into the nature of the dye/nucleic 
acid interaction. 

298. SynthesiS of osmium porphyrin complexes for use as light harvesting compounds 
Elissa Ramcharitar, Elise G. Megehee and Alison G. Hyslop, St. John's University, Queens, NY 

Porphyrins and osmium metal complexes absorb light and can be used in energy transfer reactions. 
Having published studies on an osmium-porphyrin dyad, the first examples of an osmium attached 
through coordination directly to the porphyrin peiphery, we are expanding this study to include modified 
porphyrins and modified osmium complexes. By joining together these two moieties, the ability of the 
complexes to absorb light and transfer the energy can be modified. We have found that the osmium 
portion absorbs the light and transfers the energy to the porphyrin fragment. A new series of osmium
porphyrin compounds are being synthesized and studied to explore their light harvesting capabilities. 
These alterations change the light absorbing and emitting properties of the complexes and will affect the 
energy transfer reactions that may occur. 

299. Electronic characterization of bis-(diimine)carbonyltriarylphosphine osmium(l/) 
complexes 
Vennesa O. Williams and Elise G. Megehee, St. John's University, Queens, NY 

Osmium metal complexes are of interest as they exhibit visible luminescence upon excitation with visible 
or ultraviolet light and as such are possible models of photosynthetic reaction center, possible energy and 
electron transfer agents, and possible photochemical or electrochemical reaction catalysts. Recently we 
have synthesized a series bis-(diimine)carbonyltriphenylphosphine osmium (II) complexes using eight 
substituted diimines and nine substituted triphenylphosphines. We will discuss the characterization of the 
electronic states of these compounds by cyclic voltammetry, UV-visible absorbance and emission 
spectroscopies as well as time resolved emission lifetime studies. We will discuss our conclusions about 
the effect of this ligand variation on the electronic properties of these compounds. 
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300. Synthesis of porphyrin-imidazolium-ferrocene complexes as precursors to 
porphyrin arrays 
Jennifer Chabra, Rukya Ali, Virginia Seng, Xiulan Wang and Alison Hyslop, St. John's University, 
Queens, NY 

Porphyrins and metalloporphyrins compounds are used in energy conversion and in the molecular-scale 
electronic devises. The synthesis of asymmetric porphyrin derivatives is of great interest for the 
development of new molecular structures. We are interested in the synthesis of porphyrin arrays in which 
a ferrocene moiety is attached to the porphyrin through an imidazole ring. We have recently synthesized 
and characterized a bis-porphyrin imidazolium compound and are extending the synthetic methodology to 
incorporate a ferrocene onto the imidazole ring. 

301. Synthesis and characterization of bis-(diimine)carbonyltriarylphosphineosmium(l1) 
complexes 
Sarswati Ramoutar and Elise G. Megehee, St. John's University, Queens, NY 

Osmium metal complexes exhibit visible luminescence upon excitation with visible or ultraviolet light. 
These compounds are of interest as possible models of the photosynthetic reaction center, as energy and 
electron transfer agents, and as photochemical or electrochemical reaction catalysts. As part of an 
ongoing study to explore the versatility of the cis-bis-(diimine)carbonyltriflatoosmium(lI) precursor, we 
have synthesized a series of luminescent cis-bis-(diimine)carbonyltriphenylphosphineosmium(lI) 
complexes. We have explored the effects of substituents on both the diimine and the triphenylphosphine 
ligand. We will discuss the results of the synthesis and purity of these complexes by proton, carbon and 
phosphorus NMR as well as infrared spectroscopy. 

302. Synthesis and characterization of imidazolium porphyrins 
Weici Fang, Xiulan Wang, Rukya Ali, Virginia Seng and Alison G. Hyslop, St. John's University, Queens, 
NY 

Porphyrins are ubiquitous in nature and play key role in light harvesting processes in photosynthesis 
through absorbing light energy and transferring the energy to a reaction center. Our research interests lie 
in the formation of porphyrin arrays through novel binding modes to metal centers. We have recently 
synthesized and characterized a series of porphyrins with imidazole groups incorporated onto the 
porphyrin periphery. The imidazole ring affords two binding sites, with one nitrogen bonded to the 
porphyrin; the other one can act as a Lewis base to coordinate to metal centers. The other binding site 
comes from the formation of an imidazolium group and the formation of the N-heterocyclic carbene. This 
will allow the carbon atom between the nitrogens to coordinate to a metal center. We will describe the 
formation and the electronic properties of three of these imidazole porphyrins 

303. Temperature dependence analysis of metal ion catalyzed phospho diester hydrolysis 
Adam G. Cassano, Eric L. Laager, Corey L. Cusack and Evan Rochlis, Drew UniverSity, Madison, NJ 

Enzymes which cleave the phosphodiester bonds of DNA and RNA often employ divalent metal ions such 
as Mg2+. One important role of these metal ions is the activation of a solvent nucleophile. To examine 
nucleophilic activation by Mg2+ in the absence of an enzyme active site, the rate and temperature 
dependence of the cleavage of the model phosphodiester thymidine-5'-p-nitrophenyl phosphate (T5PNP) 
by HO- were analyzed in the absence and presence of 0.3 M Mg2+. In the presence of 0.3 M Mg2+, the 
second order rate constant (k) increased over 200 fold, from 7.1 x 10-7 M-1s-1 to 1.6 x 10-4M-1s-1. The 
nucleophilic species considered for the Mg2+ catalyzed reaction included HO-, [Mg(H20)sOHt free in 
solution, and [Mg(H20)sOHt acting as a complex with T5PNP. The model most consistent with the data is 
[Mg(H20)sOHt acting as a complex with a k of 6.2 x 10-s M-1s-1. Temperature dependence of the 
reactions indicate that in the absence of Mg2+, DH:t: is 76 (±2)kJ/mol and DS:t: is -106 (±8)J/mol K. In the 
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presence Mg2+, DH:t: is 95 (±7) kJ/mol and DS:t: is -24 (±8) J/mol K. When the entropic advantage of the 
lower pKa of metal coordinated water was accounted for by using [Mg(H20)60Ht as the active 
nucleophile, the DS:t: became -63 (±8) J/mol K. These values suggest a substantial difference in the 
solvation changes upon going to the transition state for the Mg2+ catalyzed reaction and/or an entropic 
mode of catalysis for nucleophilic activation Mg2+. 

304. Examining the role of conformational changes in HIV protease drug resistance 
Melinda M. Lay ten , Fangyu Ding and Carlos Simmerling, Stony Brook University, Stony Brook, NY 

HIV protease is a key AIDS target, yet it is susceptible to frequent mutations that lead to drug resistance. 
In multiple structural studies, the movement of flaps has been implicated in controlling access to the 
active site. Furthermore, crystal structures always show a specific change between two types of closed 
structures upon ligand binding. The bound form shows minimal structural diversity across mutations, 
however, traditional structure based drug design ignores the fact that binding affinity is affected by the 
energy of the unbound state. We seek to understand the possible thermodynamic role of conformation 
change in drug resistance by modeling differences between bound and unbound structures in both drug 
susceptible sequences and in mutations that lead to clinical drug resistance such as V82F and 184V. We 
can thus determine if further refining closed state binding is an effective strategy for new drug 
development or if targeting a different conformation could generate an effective class of HIV protease 
inhibitors. 

305. Functional reconstitution of an isoprenylcysteine carboxyl methyltransferase in 
synthetic bolalipid vesicles for the development of a supported membrane protein 
biosensor 
Wilma Febo-Ayala, Shakira L. Morera-Felix, Christine A. Hrycyna and David H. Thompson, Purdue 
University, West Lafayette, IN 

Archaeal-type bipolar lipids, known as bolalipids, self-assemble into monolayers that are more rugged 
than conventional bilayer membranes while retaining properties expected to support membrane protein 
activity. We report an efficient synthesis of a bolalipid library to investigate the impact of bolalipid structure 
on the activity of a histidine-tagged membrane protein, isoprenylcysteine carboxyl methyltransferase (His
Ste14p) from S. cerevisiae. This protein is responsible for the proper localization and transformation 
ability of oncogenic Ras proteins, making it a target for chemotherapeutic agent discovery. The 
convergent synthesis of the bolalipid library was designed to involve common synthetic intermediates and 
the commercially available cis-1,3-0-benzylidene glycerol as the starting material. The synthesis of the 
bolalipid library components [C2oBAS, C32BAS, C36BAS and C32-phytBAS] was accomplished in multi
gram scale, eight steps and 5 % overall yield. Key synthetic steps are: intermolecular Grubbs metathesis 
of terminal olefinic glycerol backbone monomers and a highly efficient installation of the phosphocholine 
head groups. The impact of bolalipid structure on His-Ste14p activity was monitored by an in vitro vapor 
diffusion assay in reconstituted bolalipid/E. Coli polar lipid vesicle dispersions. Protein activity was lost in 
vesicles composed of 75-100 mol % C2oBAS, but retained in vesicles with 0-50 mol % C20BAS and 0-100 
mol % C32-phytBAS. Immuno-fluorescence microscopy confirmed the presence of His-Ste14p in all 
bolalipid vesicle dispersions. His-Ste14p activity was not found to be affected by either the phase state of 
the lipids or the temperature of the assay. Thus, the low activity observed in membranes with high mol % 
of C20BAS is attributed to hydrophobic mismatch between this bolalipid and the hydrophobic surface of 
His-Ste14p. These results suggest that the C32-phytBAS is the best candidate for supported membrane 
biosensor applications targeting His-Ste14p and show the significance of varying the length of the 
transmembrane chains to match the dimensions of different membrane proteins. 
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306. Laser tools for biomedical research: the RLBL resource center 
Thomas Troxler, Erwen Mei and Robin M. Hochstrasser, University of Pennsylvania, Philadelphia, PA 

The Regional Laser and Biomedical Technology Laboratories (RLBL) is a state-of-the-art laser and 
microscopy resource developing ultrafast laser technology for biophysical and biomedical research. Many 
of the technologies are open to outside users. Core activities involve two-dimensional infrared 
spectroscopy used in combination with selective isotopic labeling schemes to probe the structure, 
dynamics and correlated properties of peptide bonds in proteins. At the single molecule level, 
investigations of molecular motion on the cell membrane, internalization events, diffusive and directed 
motion in the cytoplasm, and the aggregation and disaggregation of protein complexes are performed 
employing both total internal reflection fluorescence microscopy and confocal microscopy. We are 
supported by the National Center for Research Resources (NCRR) division of the National Institute of 
Health (NIH) and the University of Pennsylvania. 

307. Microwave assisted synthesis in the classroom: clean, fast organic chemistry 
Cynthia B. McGowan 1, Nicholas Leadbeate~, Grace S. Vanier3, E. Keller Barnharde and Kristen Ha1l3, 

(1)Merrimack College, N. Andover, MA, (2)University of Connecticut, Storrs, CT, (3)CEM Corporation, 
Matthews, NC 

The use of microwave irradiation in organic synthesis has become an increasingly popular topic within the 
pharmaceutical and academic research arenas. It has proven to be a safe and clean means of performing 
reactions very rapidly, however, has not been fully explored within a teaching environment. Herein, we 
describe the use of microwave energy to accelerate reactions typically encountered in an undergraduate 
teaching laboratory. Reactions such as esterifications, Aldol Condensations, and Diels-Alder 
cycloadditions are all performed using microwave energy to accelerate the process. These reactions have 
proven to be faster, greener, and more interesting to students, serving not only to challenge, but also to 
more fully engage students in the laboratory. 

CADD: Challenges in Target Family Receptor Modeling 
Sponsor: Schrbdinger, ACS Division of Computers in Chemistry (COMP) 
Organizer: Dora Schnur Bristol-Myers Squibb and Co., Princeton, NJ 
Presider: Dora Schnur Bristol-Myers Squibb and Co., Princeton, NJ 
Session Overview: This session will explore the difficulties and successes in modeling receptor families 
such as GPCRs and Nuclear Hormone Receptors for drug design. Talks will range from homology 
modeling and ligand-based design to structure-based studies. Speakers will be encouraged to focus on 
achieving selectivity within a target family. 

308. Predicting the activity of P2Y1 antagonists: docking, QSAR, or consensus models? 
Stefano Costanzi1, Irina G. Irina G. Tikhonova 1, Kenneth Jacobson 1 and T. Kendall Harden2, (1 )NIH, 
NIDDK, Bethesda, MD, (2)University of North Carolina, Chapel Hill, NC 

P2Y1 is a G protein-coupled receptor (GPCR) activated by ADP. Its antagonists impede platelet 
aggregation in vivo and are potential antithrombotic agents. How can we exploit homology models for a 
quantitative prediction of the biological activities? When a training set is available, combining structure
based and ligand-based models may be the answer. Using a set of antagonists previously synthesized 
and tested in our laboratories, we tested techniques based on the estimation of the receptor-ligand 
interactions, such as docking and Linear Interaction Energy (LIE), and QSAR techniques based on the 2D 
and 3D properties of the ligands. The structural alignment and the conformation of the molecules were 
derived from docking. To benefit from the strength of each technique and compensate their inherent limits, 
we correlated by PLS the predictions of the individual methodologies to the experimental potencies, 
generating a consensus model which outperformed the internal and external predictivity of any individual 
model. 
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309. Refining active sites of GPCR models through balloon expansion 
Roy Kimura, Bristol-Myers Squibb, Wallingford, CT 

Homology models of class A GPCRs is becoming an increasingly useful tool in drug discovery. However, 
the rhodopsin template structure is often inadequate to accurately describe the entire range of GPCRs 
that can bind ligands of largely differing sizes. We have previously described a molecular dynamics (MD) 
based methodology to expand and refine model GPCR active sites to specifically address the problem of 
not being able to fit large ligands into models of certain GPCR subfamilies [Kimura, Tebben, and Langley, 
submitted to Proteins]. Here we present further improvements to this method and a few case studies of 
successful applications. 

310. Modeling G Protein-Coupled Receptors for structure-based drug discovery using 
low-frequency normal modes for refinement of homology models 
Brajesh K. Rai, Gregory J. Tawa, Alan H. Katz and Christine Humblet, Wyeth Research, Princeton, NJ 

G Protein-Coupled Receptors (GPCRs) are integral membrane proteins that play important role in 
communicating diverse extracellular signals to second messenger systems within the cells. Due to their 
importance in regulating key physiological functions, these proteins are targets of about 50% of recently 
launched drugs. High-resolution experimental structures are available for only one GPCR, bovine 
rhodopsin. As a result, structure-based drug design efforts must rely on in silico models. There are 
currently two approaches that have been applied to build such models: (a) ab initio methods, which use 
only primary sequence data of the receptor; and (b) homology modeling, which uses the rhodopsin 
structure as a template. Here we describe Gmodel, a new hybrid method for building 3D atomic models of 
GPCRs. Gmodel starts by building a homology model, which is subsequently refined by optimizing side
chain as well as backbone conformations, typically in the presence of bound ligand. Mutation and ligand 
binding data are used to locate and orient ligands in the GPCR binding pocket. Two unique features of 
Gmodel are: (a) it incorporates a profile-based alignment in building the initial homology model and (b) it 
uses low-frequency normal modes to optimize the backbone conformation of the receptor. Gmodel was 
used to generate receptor models for the antagonist forms of 5HT1A and H3. The validity of this method 
was demonstrated by its ability to produce highly enriched hit lists upon screening a library of random 
compounds seeded with known actives. Enrichment factors nearly 100 fold better than random screening 
were obtained, demonstrating the usefulness of Gmodel in generating structures for lead discovery. 

311. Network Analysis of Helical Membrane Protein Structures and Its Application in 
GPCR Modeling 
Zhijun Li and Vagmita Pabuwal, University of the Sciences in Philadelphia, Philadelphia, PA 

Computational modeling including de novo protein structure prediction and homology modeling 
techniques have been extensively used in studies of helical membrane proteins as well as structure
based drug design efforts. Developing an accurate scoring function for structure discrimination and 
validation remains a challenge. Network approaches based on the overall network pattern of residue 
packing have been proven to be useful in soluble protein structure discrimination. In this work, we first 
carried out such analysis on a set of diverse and non-redundant native helical membrane protein 
structures using the network tool previously developed for the analysis of soluble proteins. To explore the 
potential application of the findings, we applied the same approach to two test sets of total 101 
computationally constructed G-protein coupled receptor (GPCR) models, constructed using either de 
novo or homology modeling techniques. Models in these test sets have sequence identity with the bovin 
rhodospin varying from approximately 20% to 95%. Results of this large-scale analysis indicate that such 
an approach is very effective for discriminating less native membrane protein folds from native ones and 
the findings by studying native membrane proteins are good indicators of a native fold. These findings 
should be of help for the investigation of the fundamental problem of membrane protein structure 
prediction. This work is supported by the Research Starter Grant in Informatics from the PhRMA 
Foundation. 
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312. Balancing structure and serendipity: designing large kinase targeted libraries 
David J. Diller, Pharmacopeia Drug Discovery Inc., Princeton, NJ 

A few years ago we began an initiative to enrich our collection in compounds likely to inhibit protein 
kinases. Through significant collaboration between computational and synthetic chemistry we synthesized 
a number of kinase-targeted libraries. This talk will focus on the philosophy and process we employed to 
design these libraries with particular emphasis on the differences between designing towards an entire 
family and designing towards a single target. Finally, we will describe the screening success along with 
how the design aided resulting hit to lead efforts. 

313. Target Identification and Target-Specific Drug Discovery Using Protein Family
Specific Fingerprints 
Deepak Bandyopadhyay, Johnson & Johnson Pharmaceutical Research & Development, L.L.C., Exton, 
PA 

Even after enormous strides have been made in genomics and structure determination, over 25% of 
protein structures are labeled as having unknown function. Methods for computational inference or 
prediction of protein function can help suggest functions for such proteins, and provide independent 
validation of functions proposed on the basis of sequence/structure homology. Function inferences that 
are successfully validated in the lab can help identify potential new drug targets, predict new applications 
of existing drugs, and reveal alternate functions or binding sites for existing targets. They may also predict 
adverse drug reactions or toxicity by identifying functional similarities between unrelated proteins. 

In recent work, we have developed a method for predicting the function of a protein structure using family
specific fingerprints, amino acid packing patterns occurring in most members of a protein family but rare 
in the background(PDB). Using a fast and robust graph representation of protein structure and a frequent 
subgraph mining algorithm, we were able to build a database of fingerprints from over 150 protein 
structure families, search within new structures for fingerprints from the families in our database, and 
assign function inferences with significance scores. The method was validated by predicting families for 
new members, and distinguishing 20 sequence/structure-similar TIM barrel families. It was used to make 
several predictions for the function of structural genomics proteins, some of which have been 
corroborated by other computational methods, and some have been validated by subsequent functional 
characterization. 

Here we take the first steps towards the application of fingerprints for drug design, by considering some 
case studies of therapeutically important protein families and function inferences. This is an important 
step towards our goal of integrating function inference tools into the pharmaceutical pipeline, annotating 
new targets by functional similarity to existing families, and ultimately structure-based design of highly 
target-specific ligands. 

314. A staged multi-objective optimization approach to finding selective pharmacophores 
Robert D. Clark, Tripos, Inc., St. Louis, MO 

Programs that seek to identify pharmacophoric patterns shared among flexible molecules typically rely on 
selecting one ligand as a template and proceed from there by applying a more or less deductive approach 
that discards features that are not shared by all ligands. This is not a good way to identify 3D search 
queries composed of some required features and some subject to a partial match constraint, however, 
and such complex queries are often needed to differentiate effcetively between related GPCRs. The 
multi-objective genetic algorithm used in the GALAHAD program generates multiple pharmacophore 
models, with each individual model representing a different trade-off between internal strain, feature 
overlap and steric overlap. In doing so, the program separates the optimization of internal and Cartesian 
coordinates, which removes the need for templates and allows for partial coverage models that "hit" some 
ligands but not all. Taken together, these attributes make GALAHAD a powerful tool for identifying 
discriminating pharmacophore models even when all available ligands are relatively non-specific. 
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ACS Presidential Green Chemistry Symposium 
Sponsor: Merck Green Chemistry Roundtable, Rohm & Haas Co 
Organizer: David Hughes Merck & Co., Rahway, NJ 
Organizer: Steve Maroldo Rohm and Haas, n/a 
Presider: Steve Maroldo Rohm and Haas, n/a 
Presider: David Hughes Merck & Co., Rahway, NJ 
Session Overview: The Green Chemistry Symposium will emphasize taking green chemistry out of the 
laboratory and into successful practice by industry in profitable, commercial application. The four forty 
minute presentations will exemplify that green chemistry is a successful route to profitable commercial 
technical innovation and that it is no longer just a concept demonstrated in the laboratory. In order to take 
green chemistry out of the laboratory and into innovative commercial use, chemists and chemical 
engineers will have to work together in a synergistic collaboration. 

315. Sustainable Chemistries: Environmentally Friendly and Economically Viable 
Catherine T. Hunt, Rohm and Haas, Spring House, PA 

Environmental and economic goals are not mutually exclusive and more to the point can be fully aligned. 
Moving forward, successful companies, universities and governments will understand that scientific 
collaboration and innovation are essential to meeting environmental and economic goals simultaneously. 
Rohm and Haas is a two-time winner of the Presidential Green Chemistry Challenge Award. This award 
not only focuses attention on the fundamental work being done in our companies and universities but also 
celebrates the scientists and technologists, managers and leaders responsible for bringing these 
concepts from ideation through to commercial reality. I will discuss how we reviewed our research and 
development portfolio within the context of the principles of green chemistry ("Green Chemistry: Theory 
and Practice" by Anastas and Warner, 1998) and green engineering ("Design through the 12 Principles of 
Green Engineering", Anastas and Zimmerman, 2003) and identified specific opportunities where being 
environmentally friendly could, and has, increased our competitiveness. 

References: Anastas, P, and J. Warner. 1998. Green Chemistry: Theory and Practice. London: Oxford 
University Press. Anastas, P., and J. Zimmerman. 2003. Design through the 12 Principles of Green 
Engineering. Environmental Science and Technology 37(3): 94A-101A. 

316. CO2: A Green and Renewable Feedstock and Process Aid 
Philip Jessop, Queen's University, Kingston, ON, Canada 

Every cloud has a silver lining. Enormous amounts of CO2 are going to be collected as a consequence of 
efforts to combat global warming, making CO2 a VERY inexpensive, available and renewable material! 
Other than the well-known use of CO2 as a supercritical solvent, what else can CO2 be used for? 

• As a feedstock for the synthesis of an increasing number of organic products 
• In combination with water, ionic liquids or liquid polymers, as a biphasic medium for chemical 

reactions 
• When dissolved in liquids, as a modifier of the liquid's properties (often to great practical 

advantage)ln combination with alcoholic solvents, as an acid catalyst for reactions 
• As a trigger for switchable solvents (solvents that can reversibly change their properties when 

desired) 
• As a trigger for switchable surfactants (surfactants that can switch on and off when desired) 

Recent research and future prospects in these areas will be described. 
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317. Green Engineering and Green Chemistry: Working Together for a Sustainable Future 
David R. Shonnard, Michigan Technological University, Houghton, MI 

Over the history of the chemical industry, chemists and chemical engineers have worked together to 
discover and then scale-up new chemistries into commercial products and processes. Other engineering 
disciplines have contributed as well to address issues such as environmental protection, equipment 
design, and automation. Yet even today these historical roles between the sciences and engineering are 
changing due to global challenges to the environment and anticipated limitations on resource availability. 
And although these challenges offer new opportunities to re-invent the chemical industry, they suggest 
that a more holistic approach is needed to create a new generation of green chemistry products. The 
effects on the environment must be antiCipated and incorporated at all stages in the development of new 
chemical products and processes. Advances in green chemistry and green engineering provide design 
principles and a hierarchical approach for the creation of environmentally sustainable products. This 
presentation will focus on environmentally conscious design and how its application has facilitated the 
commercialization of green chemistry innovations. 

318. Development of a Green Manufacturing Process for JANUVIA though Innovation and 
Collaboration 
Shane Krska, Merck Research Laboratories, Rahway, NJ 

An environmentally responsible new route for the manufacture of sitagliptin has been achieved through 
scientific innovation. This work was recently recognized by winning the ICHEME Astra-Zeneca Award for 
Excellence in Green Chemistry. An NDA for sitagliptin was filed in December, 2005, as a new treatment 
for type II diabetes. 

A first generation process, which used existing methodology to synthesize sitagliptin, was used to prepare 
over 100 kg of material and with modifications would have been a viable manufacturing process. However, 
in order to develop a highly efficient process for the preparation of sitagliptin, Merck researchers 
discovered a completely unprecedented transformation, the asymmetric catalytic hydrogenation of 
unprotected enamines. This new method provides a general solution to the synthesis of beta-amino acids; 
a class of molecules well known for their interesting biological properties. Merck scientists and engineers 
have applied this new method in a completely novel way, using it in the final step of synthesis, which 
maximizes the efficiency of the new route. This strategy is broadly applicable to other pharmaceutical 
targets and has been applied to the synthesis of several exploratory Merck drug substances. 
Implementation of the new route on manufacturing scale has led to over an 80 % reduction in the amount 
of waste produced and elimination of aqueous waste streams. The technology discovered, developed and 
implemented by Merck for the manufacture of sitagliptin is an excellent example of innovation resulting in 
benefits to the environment. 

ADMElTox: Drug-Drug Interactions: How to Screen for, Anticipate and Minimize 
Them 
Sponsor: Biotage Co., Merck Research Labs 
Organizer: A.David Rodrigues BristOl-Myers Squibb Co., Princeton, NJ 
Presider: A.David Rodrigues Bristol-Myers Squibb Co., Princeton, NJ 
Session Overview: This session will introduce the topic of metabolic drug-drug interactions. The enzyme 
kinetics and pharmacokinetics of drug interactions will be presented, as this will serve as a foundation for 
the subsequent talks. Two presentations will describe drug interactions caused by perpetrator drugs or 
new chemical entities (induction and inhibition of drug-metabolizing enzymes). The fourth presentation 
will describe drugs and new chemical entities as victims of drug interactions. Each presentation will 
describe the clinical consequences of drug interactions, nonclinical (in vitro) studies and screens, and in 
vitro-in vivo correlations. 
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319. The kinetics and pharmacokinetics of drug interactions: induction, inhibition 
(victims and perpetrators) 
Scott Obach, Pfizer Global R&D, Groton, CT 

Drug-drug interactions (001) represent a serious concern for physicians, patients, and researchers 
involved in the discovery and development of new drugs. In most cases, interactions arise via a 
significant change in the exposure of one drug (the "victim") caused by a second drug (the "perpetrator"). 
The perpetrator drug elicits such effects via inhibition or induction of enzymes involved in drug 
metabolism, although more recently effects on drug transporters have also been demonstrated. With our 
understanding of drug metabolizing enzymes, these in vivo phenomena can now be predicted using in 
vitro approaches; in vitro enzyme kinetic experiments can be considered as an analogue to in vivo 
pharmacokinetics. The purpose of this presentation is to layout the concept of drug clearance as it 
relates to pharmacokinetics and pharmacokinetic-based 001, such that the participant can fully 
understand the subsequent presentations on the experimental approaches used to predict human DOL 

320. Prediction of Human Drug-drug Interactions from In vitro Mechanism-based CYP3A4 
Inhibition 
Magang Shou, Amgen, Thousand Oaks, CA 

Metabolism-based drug-drug interactions (DDls) are due mainly to changes in drug metabolizing enzyme 
(DME) activities, particularly activities of cytochromes P450 (CYPs). Most DDls result from a co
administered drug acting as a DME inhibitor and causing increased systemic exposure of a second 
(victim) drug. In vitro predictive approaches are being increasingly applied as tools to predict clinical 001 
risk associated with new chemical entities (NCEs). To date, mechanism-based inhibition (MBI) has been 
reported to be one of the major causes of clinical DDls resulting from CYP3A4 inhibition. Due to the 
primary role of CYP3A4 in drug disposition and clinically related DDls, there is a great need for tools to 
effectively predict the clinical 001 potential from in vitro mechanism-based CYP3A4 inhibition data. This 
presentation will give an overview of clinical MBI-based DO Is and describe principles underlying the 
various kinetic models, uncertainties and sources of bias and error in the in vitro and in vivo 
determinations (e.g. enzyme-available inhibitor concentration, plasma/microsomal protein binding, and 
concurrent inhibition and induction), experimental strategies and specific in vitro approaches for predicting 
the potential of clinical DDls. The application of these strategies in the early stages of drug development 
can be cautiously adapted to support decision-making in drug development, to facilitate extrapolating the 
clinical implications of in vitro data, and to promote informed planning of clinical 001 studies. 

321. Induction of drug-metabolizing enzymes: In vitro studies, IVIVC and the emerging 
role of xenosensors in endobiotic homeostasis 
Andrew Parkinson, XenoTech LLC, Lenexa, KS 

This presentation will provide an overview of (1) in vitro methods currently used and recommended by the 
FDA to assess the potential of drug candidates to perpetrate drug-drug interactions by inducing human 
drug-metabolizing enzymes and drug transporters with an emphasis on studies of cytochrome P450 (CYP) 
enzyme induction in primary cultures of human hepatocytes, and (2) IVIVC methods to extrapolate in vitro 
findings to the in vivo situation in order to assess the potential for clinically significant induction. For the 
most part, enzyme induction is a receptor-mediated process that is a clinical concern for victim drugs that 
have a narrow therapeutic index and that are used to treat life-threatening illnesses (such as anti-HIV and 
anti-organ-rejection drugs) or drugs with a quantal rather than a graded dose-response relationship (such 
or oral contraceptive steroids, which either do or do not block ovulation). Enzyme induction is also 
emerging as an important crossroad between xenobiotics and endobiotics (endogenous chemicals) 
because activation of xenosensors (i.e., the receptors that mediated enzyme induction, such as AhR, 
CAR and PXR) can (1) induce the metabolism of endobiotics such the active metabolite of vitamin 0 
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(which can result in osteomalacia), (2) alter the function of numerous other receptors and vice versa, 
which, in the case of NF-KB, accounts in part for the ability of inflammatory processes to suppress the 
expression and induction of various drug-metabolizing enzymes, and (3) mediate the homeostatic 
response to high levels of endobiotics such as bilirubin (which activates CAR) and bile acids (which 
activate PXR in addition to FXR). This presentation will give an overview of the cross-talk among 
xenosensors and between xenosensors and other nuclear receptors, and will highlight some of the 
emerging roles that xenosensors have been found to play in endobiotic metabolism. 

322. Reaction Phenotyping: In Vitro Studies and In Vitro- In Vivo Correlations 
Hongjian Zhang, Bristol-Myers Squibb Pharmaceutical Research Instititue, Princeton, NJ 

Drug disposition is governed by multiple mechanisms, of which metabolic clearance mediated by phase I 
and phase II drug-metabolizing enzymes plays a critical role in understanding drug-drug interactions. In 
recognition of the importance of drug metabolism, pharmaceutical companies employ various in vitro 
methods to characterize the contribution of drug-metabolizing enzymes to the overall clearance of a given 
molecular entity. Such studies are conducted with the expectation that "metabolic liability" can be 
minimized during the discovery stage and effective clinical trials can be designed and conducted during 
the development. Selected examples will be discussed to highlight the utility of cytochrome P450 (CYP) 
reaction phenotyping in lead selection and characterization, in conjunction with available in vivo data. 
Although the discussion focuses on the CYP family of enzymes, many of the concepts apply equally to 
other enzyme systems (e.g., non-microsomal and Phase II drug-metabolizing enzymes). 

Analytical Chemistry General Session II 
Sponsor: ACS Division of Analytical Chemistry (ANYL) 
Organizer: Shirley Fischer-Drowos Widener University, Chester, PA 
Presider: Shirley Fischer-Drowos Widener University, Chester, PA 

323. Use of Direct Analysis in Real Time Mass Spectrometry (DARTTM-MS) in Preservation 
Research and Testing at the Library of Congress 
Jeanette Adams, Library of Congress, Washington, DC 

The Library of Congress is the largest library in the world. It has an enormous collection that includes over 
29 million books and printed materials; 2.7 million audio and motion picture recordings; 12 million 
photographs; 4.8 million maps; 4 million musical compositions; 58 million manuscripts; and numerous 
museum-type objects. The collection is composed of highly complex organic materials, most of which are 
natural and man-made polymers, that degrade over time. To develop effective strategies for long-term 
preservation of the collection, fast, preferably non-invasive, and specific mass spectrometriC analyses are 
needed to identify (1) compounds that are either formed via or that contribute to degradation processes; 
(2) organic compounds that are present inherently as part of collection objects; (3) the "fingerprint" 
composition of housing materials that meet Library archival specifications; and (4) contaminants in the 
Library environment that can n~atively impact the collection. The relatively recent advent of Direct 
Analysis in Real Time (DARTT) mass spectrometry is providing a new and efficient method for 
accomplishing all the above, including non-invasive MS analyses of some types of collection objects. This 
presentation will include experimental details of how to obtain reproducible results while showing 
examples of how the Library is using DARTTM-MS to identify products from accelerated and natural aging 
of paper-based materials; to identify organic media inherently present in objects and used in past and 
current conservation treatments; to develop mass spectral libraries of polymeric collection and housing 
materials; and to analyze organic contaminants in the Library environment. 
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324. Analytical Methods for Chemical Agents in various matrices for RCRA Closure and 
the road to EPA promulgation 
Debbie Lander, Shaw Environmental, Edgewood, MD, Nicholas Kurlick, Chemical Material Agency, 
Edgewood, MD and Joseph Brewer, Southwest Research Institute, San Antonio, TX 

As Chemical Demilitarization facilities destroy the U.S. Stockpiles of Chemical Weapons they have to 
prove that decontaminaton is complete and no harmful amounts of chemical agents such as HD, GB and 
VX remain when the land is returned to the state. EPA had no chemical agent methods promulgated 
which results in the EPA or State taking longer to approve the RCRA Closure Plan. Chemical agents are 
quite different from many other hazardous compounds in that they are quite reactive and achieving the 
required data quality objectives harder. Normal EPA methods were tried for chemical agents but did not 
work on the Johnston Atoll facility, JACADS. There are eight demil sites and each site operates 
independently. The Chemical Material Agency did not want 8 sites each developing closure methods and 
each trying to get their EPA region to approve their methods. Shaw was tasked with our teaming partner 
Southwest Research Institute (SwRI) to modernize and standardize extraction and analytical methods for 
chemical agents. We have worked closely with EPA Region IX and the SW-846 Method Workgroup 
during our method development and this led to an extensive method validation effort which will 
cummulate with EPA's promulgation of the methods. This will lead to shorter times to obtain EPA 
approvals on RCRA Closure Plans result in significant cost savings to the government. 

325. Dosage of silica in polymers by X-ray fluorescence 
Pierre S. Ricou, Stephen Kodjie and Xianfeng Shen, Arkema Inc., King of Prussia, PA 

Silica is an additive commonly used in polymers for modifying their properties such as flow for example. 
There is a balance between not adding enough (lack of flow, blockage) and adding too much (surface 
blooming, haziness). Hence, accurately measuring the amount of silica in the polymer is of primary 
importance. We recently developed new methods for the measurement of silica using X-ray fluorescence. 
They are applicable over the range of silica concentrations we explored so far (up to 1.3 wt%). Different 
methods called for different sample preparations, which were found to affect directly the precision of the 
measurements. The ultimate precision achieved was around 5% relative at a 2-sigma level, and the 
presentation will illustrate the different approaches we took to develop these methods. 

326. Electrooxidation of Congo Red at Graphite Carbon Electrode in Aqueous Solution 
Maurice Iwunze, Morgan State University, Baltmore, MD 

Congo red is an asymmetrical azo dye. Its exhibited color is pH-dependent and as such it has been used 
in chemistry as a pH indicator. This compound was electrolyzed in an aqueous solution at Graphite 
Carbon Electrode (GCE). Under the experimental conditions used in this study, Congo red was found to 
undergo a one-electron, diffusion-controlled and totally irreversible oxidation reaction. Its pertinent 
electrochemical parameters such as the apparent redox potential, Eo', the half-wave potential, E1/2, the 
diffusion rate constant, D, the heterogeneous electron transfer rate constant, ks, and the current function 
were determined by cyclic voltammetric (CV) technique. These parameters were used in the 
determination of the reaction mechanism. The product formed after electrochemical oxidation was found 
to undergo dismutation reaction in accordance with literature observation. 

327. Seeing is believing: application of imaging mass spectrometry in drug discovery 
Jiwen Chen, Bristol-Myers Squibb, Princeton, NJ 

Tissue distribution of new chemical entities is a critical component of pre-clinical drug development. 
Autoradiography has been the only practical technique for examining drug distribution in animal whole
body to date. Compared to autoradiography, imaging mass spectrometry does not require radiolabeled 
compound, and has the advantage of distinguishing the parent molecule from its metabolites. 

Two examples will be given to illustrate the utility of this emerging technique in drug discovery. In the first 
example, compound X was active in vitro, but showed no in vivo efficacy for a CNS target. LC-MS 
determination of whole brain homogenate suggested that drug exposure was sufficiently high. However, 
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imaging mass spectrometry showed that >90 % of the compound X was localized in the ventricle area 
and did not reach the cortex where the drug target was located, explaining the lack of efficacy. In the 
second example, the distribution of drug-related material following an oral dosing of the antihistamine 
terfenadine was examined by imaging mass spectrometry. The molecular specificity of this technique 
allowed pre-systemic metabolism to be directly visualized for the first time. 

Chromatography Forum of the Delaware Valley - Student Award Symposium 
Sponsor: The Chromatography Forum of the Delaware Valley (CFDV) 
Organizer: Marshall L. Fishman East. Reg. Res. Ctr., ARS, USDA, Wyndmoor, PA 
Presider: Marshall L. Fishman East. Reg. Res. Ctr., ARS, USDA, Wyndmoor, PA 
Session Overview: Presentation of a paper at this symposium enables students to achieve recognition 
for their accomplishments, as well as developing important career skills and professional contacts. 

328. Effect of Microemulsion Composition on Chiral Separations Using Microemulsion 
Electrokinetic Chromatography 
Adeline B. Kojtari and Joe P. Foley, Drexel University, Philadelphia, PA 

Electrokinetic chromatography (EKC) has been proven to be a useful tool in order to separate charged, 
neutral, and chiral species with short run times, high efficiencies and excellent resolution. EKC differs 
from capillary electrophoresis (CE) in that a pseudostationary phase (PSP) is employed in order to 
separate analytes, providing selectivity that is not achievable in CE. Water-in-oil microemulsions can be 
employed as a PSP, and are particularly useful for the separation of achiral and chiral analytes that have 
limited water solubility. Microemulsions are spherical aggregates comprised of a surfactant, co-surfactant, 
and an oil, and can be prepared with one or more chiral constituents in order to separate enantiomers of 
pharmaceutical and other compounds. Numerous combinations of one-, two-, and three-chiral-component 
microemulsions have been previously prepared in our group, using dodecoxycarbonylvaline (DDCV; R, S, 
or racemic), racemic 2-hexanol, and dibutyl tartrate (0, L, or racemic) or diethyl tartrate (0, L, or racemic), 
with effective chromatographic figures of merit. A two-chiral component system has previously shown to 
be most effective, where a chiral surfactant and oil will be used as the PSP (racemic co-surfactant). 
However, when microemulsions formulated with equimolar concentrations of dibutyl tartrate and diethyl 
tartrate (DET) are compared (lower volume percentage of DET), the efficiency observed with DET is 
significantly lower. This study will investigate new formulations of DDCV-2-hexanol-DET microemulsions 
with the objective of improving the efficiency without compromising other chromatographic figures of merit 
such as enantioselectivity, elution range, and of course resolution. The first formulation to be tested will 
employ an equal volume percentage of diethyl tartrate as previously formulated with dibutyl tartrate rather 
than an equimolar concentration. Results will be reported for six pairs of pharmaceutical enantiomers: 
ephedrine, pseudoephedrine, N-methylephedrine, metoprolol, synephrine, and atenolol. 

329. Development of an In-Line Capillary Electrophoresis Assay for Total Antioxidant 
Capacity 
Adam D. Catherman, Emily B Merola and Timothy G Strein, Bucknell University, Lewisburg, PA 

This work focuses on developing a rapid and reliable method to test for antioxidants using capillary 
electrophoresis. Antioxidants are important in preventing free radical damage to cellular components 
including DNA. Common antioxidants include ascorbic acid, catechins, and phenolic acids which are 
found in a variety of food samples and dietary supplements. Due to the difficulty in isolating and 
quantifying all the individual antioxidant components of a sample, total antioxidant capacity (TAC) has 
become an important measurement. TAC takes into account all the antioxidants in a sample as well as 
their relative oxidation capability. Current methods to measure TAC, including FRAP and ABTS, are both 
lengthy and labor intensive. Moreover, these methods often give divergent results. Capillary 
electrophoresis (CE) is a relatively recent technology which can be used to mix reactants and/or separate 
ionic compounds in an automated and rapid analysis, while requiring minimal volumes of sample. In this 
work, TAC is determined via two sequential redox reactions all within the confines of the CE capillary. The 
first reaction involves the complete oxidation of the antioxidant(s) in the sample with by use of an excess 
of a oxidizing agent, either N-bromosuccinimide or 1 A-benzoquinone. The remaining oxidizing agent then 
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reacts with a plug of excess ascorbic acid. The ascorbic acid that remains is detected using absorbance 
at 265 nm. The analytical performance of this approach has been characterized and this method has 
been successfully used to determine the TAC of several commercial beverages. However, the TAC 
values determined with the CE approach are much larger than expected based upon the FRAP method. 
A critical analysis of the utility of CE-based assays for TAC will be presented, including a discussion of the 
observed differences between quantitative results with different methods of analysis. 

330. Understanding bile salt micelle formation and bile salt micelles' chiral recognition 
processes using MEKC and NMR 
Kyle W. Eckenroad, Timothy G. Strein, Christine M. Hebling, Laura E. Thompson, Gregory A. Manley 
and David Rovnyak, Bucknell University, Lewisburg, PA 

Using deoxycholate and cholate in bile salt mediated micellar electrokinetic capillary chromatography 
(MEKC) for chiral separations has been well-documented. However, despite the numerous reports of bile 
salts being used for chiral recognition in both chromatography and capillary electrophoresis, the 
molecular-level interactions between the isomers and the micelles are not well characterized. Even the 
mechanisms of micelle formation from surfactant monomers are not fully understood. This work attempts 
to infer such information through systematic characterization of both the MEKC behavior of model-drug 
analytes and nuclear magnetic resonance (NMR) signals obtained from MEKC solutions. Using the model 
analytes 1,1 '-binaphthyl-2,2'diyl hydrogenphosphate and 1,1 '-binaphthyl as probes, we are able to 
examine the interactions between micelles and chiral isomers and have begun to characterize the 
micelle-analyte interactions. We have used similar analysis to understand the micelle formation 
mechanisms. Using the mobility of the analyte and the micelle we have been able to determine the critical 
micelle concentration (CMC) and the possible existence of a secondary CMC as well as several 
chromatographic constants which provide further insight into this MEKC system. The NMR examination of 
these aqueous MEKC systems has included 1 Hand 31 P chemical shift analysis as well as relaxation 
time experiments and, very recently, 2D Nuclear Overhauser Effect Spectroscopy (NOESY), and these 
data are correlated with MEKC results. We will present recent results from both MEKC and NMR that aid 
our understanding of the complicated interactions between individual bile salt monomers, bile salt 
micelles and the analyte molecules. 

331. High performance column liquid chromatographic analysis of selected carboxylic 
acids in Biomphalaria glabrata patently infected with Schistosoma mansoni 
Daniel R. Massa, Michael J. Chejlava, Bernard Fried and Joseph Sherma, Lafayette College, Easton, PA 

A high performance ion exclusion column liquid chromatography (HPLC) method was developed for 
determination of the effects of a patent Schistosoma mansoni infection on four biologically important 
carboxylic acids in the digestive gland gonad complex (DDG) and hemolymph (blood) of Biomphalaria 
glabrata snails. Acids were extracted from DDGs with 50% Locke's solution, and extracts were cleaned 
up by ion exchange solid phase extraction (SPE) on a Bond Elute-SAX column with elution by 0.50 M 
sulfuric acid. Determination was carried out by use of HPLC with a Biorad Aminex HPX-87H column, 5.0 
mM sulfuric acid mobile phase, and ultraviolet (UV) detection. Hemolymph was applied directly to the 
SPE column for extraction and cleanup of the acids. Acetic, fumaric, malic, and pyruvic acids were 
identified by comparison of retention times with standards, confirmed by automatic spectral analysis with 
the UV diode array detector during the separation, and quantified at concentrations ranging from 7.9 to 
280 ppm in the DGG and 124 to 9000 ppm in hemolymph. Infection with S. mansoni caused a significant 
reduction (Student's t-test, P < 0.05) in the concentrations of the four acids in the DGG but not the 
hemolymph of B. glabrata compared to uninfected cohort snails. The significant reduction of the acids in 
patently infected snails suggests that the acids were utilized by the sporocysts and cercariae in the snail 
tissue. 
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332. Application of Reverse Phase HPLC in Preparation and Configuration Identification 
of Hydrolysis Resistant AZTpSpCX2ppSA 
Qianwei Han, Barbara L. Gaffney and Roger A. Jones*, Rutgers, the State University of New Jersey, 
Piscataway, NJ 

AZT excision is the predominant mechanism of AZT drug resistance by HIV RT, and AZTppppA is the 
excision product. Its hydrolysis-resistant analogs, AZTpsPCX2PPsA (X = H or F) containing two chiral 
centers at both terminal phosphorus atoms, can be used to study the inhibition of excision and may be 
inhibitors of the excision reaction. An efficient method was developed to synthesize AZTPsPCX2PPsA (X = 
H or F) with total yields up to 80%. The four diastereomers of each product were separated and purified 
by reverse phase HPLC (three Waters Delta-Pak PrepPak® cartridges, C18, 300A, 40 mm x 100 mm, 15 
mm). Enzymatic degradation of the diastereomers was conducted with snake venom phosphodiesterase 
and the degradation process was monitored by LC-MS (Waters Atlantisa dC18 column, 100A, 4.6 mm x 
50 mm, 3.0 mm). The degraded components were identified by MS(ESI), UV and retention time. From 
formation rates of the degradation products, the configurations of diastereomers were identified, based on 
the fact that the [R]-diastereomer of a phosphothioate is degraded faster by phosphodiesterase than the 
[S]-diastereomer. From the digestion rates of the diastereomers, their stabilities to snake venom 
phosphodiesterase were compared, and the [Sp1,Sp4]-isomers were found to be the most stable. 
Furthermore AZTpsPCX2PPsA was found to be far more stable to snake venom than the natural AZTppppA. 
It was found that the eluting rates of the diastereomers from reverse phase HPLC are correlated with the 
digestion rates by snake venom, and the fastest eluting diastereomer was digested most slowly. 

Organic Chemistry General Session I 
Sponsor: Biotage Co 
Presider: Robert O. Hutchins Drexel University, Philadelphia, PA 

333. Rhodium-Catalyzed Intramolecular C-H Insertion of a-Aryl-a-diazo Ketones 
Douglass F. Taber and Weiwei Tian, University of Delaware, Newark, DE 

Direct diazo transfer proceeds smoothly with a-aryl ketones. The derived a-aryl-a-diazo ketones cyclize 
efficiently with Rh catalysis to give the corresponding a-aryl cyclopentanones. We have also been able to 
design substrates that cyclize predominantly to the a-aryl cyclohexanones. 
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334. Synthesis and evaluation of PABA/NO analogs as anticancer leads 
Thomas C. Wilde1, Joseph E. Saavedra2, Michael L. Citr02, Danyelle M. Townsend3, Kenneth D. Tew3, 

Xinhua Ji1 and Larry K. Keefer1, (1)National Cancer Institute at Frederick, Frederick, MD, (2)SAIC
Frederick, Inc., Frederick, MD, (3)Medical University of South Carolina, Charleston, SC 

Many cancers overexpress the p-isozyme of glutathione transferase (GSTp), thus presenting an 
opportunity for selective targeting of cancer cells. Rational design of prodrugs intended to release 
cytotoxic levels of nitric oxide (NO) in GSTp-overexpressing cancer cells yielded PABA/NO (1), which 
inhibited the growth of ovarian cancer xenografts in mice with a potency similar to that of cisplatin. With 
the aim of reducing its susceptibility towards hydrolysis and free glutathione (GSH) attack, approximately 
20 analogs were synthesized of the general structure 2. These analogs were assayed for both GSH
induced NO release and for their ability to inhibit HL-60 (leukemia) cell proliferation in vitro. An inverse 
correlation was observed between the quantity of NO released and ICso value, supporting NO as the 
cytotoxic agent in these prod rugs. One exception was compound 3, which exhibits both low NO release 
and a low ICso (2.6 j.JM). Possible mechanisms explaining 3's anticancer effects will be discussed. 

335. Self-Organizing Algorithms for Conformational Sampling 
Fangqiang Zhu and Dimitris K. Agrafiotis, Johnson & Johnson Pharmaceutical Research & Development 
L.L.C., Exton, PA 

The generation of 3D conformations for organic molecules is of critical importance in ligand docking, 3D 
pharmocophore, and other applications in molecular modeling and computer-aided drug design. 
Traditionally, two types of methods have been applied to sample the conformational space, involving 
either the systematic enumeration of torsional angles or the stochastic perturbation of existing 
conformations. In recent years, new techniques based on self-organization emerged as an alternative 
solution to the conformational sampling problem, in which the atomic coordinates of the molecule are 
assigned random initial values and then gradually refined toward a feasible geometry. Stochastic 
proximity embedding (SPE) is the first algorithm using such an approach. SPE refines the geometry by 
repeatedly adjusting the pair-wise distance between two randomly selected atoms. Recently, we 
proposed a self-organizing superimposition (SOS) algorithm, where precomputed conformations of rigid 
fragments are used as templates to enforce locally optimal geometry. Compared to SPE, the SOS 
algorithm was shown to generate conformers of better quality at a faster speed. The SPE and SOS 
algorithms can be applied to any molecule, including those containing many rotatable bonds or macro
cycles, which are more challenging to traditional methods. They also promise potential applications on 
more complicated problems such as the NMR structure determination of proteins. 

336. Towards the Total Synthesis of Pregna-4,16-diene-3,11,20-trione 
Douglass F. Taber and Peter W. DeMatteo, University of Delaware, Newark, DE 

Symmetric diene 1, readily obtained via Birch reduction of m-xylene, allows easy access to the vinyl 
cyclopropane 2. Iron-mediated cyclocarbonylation followed by the addition of thiophenol affords the trans
fused steroidal C/D synthon 3. We will describe our continuing efforts toward the synthesis of pregna-
4, 16-diene-3, 11 ,20-trione 4. 
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337. Synthesis and Biological Evaluation of Counteractive Pharmaceuticals for Sulfur 
Mustard Exposure 
Pramod K. Mohanta 1, Jatin Gupta 1, Karine Fabio 1, Robert G. Wethman 1, David Meloni1, Ned D. Heindel1 

and Jeffrey Laskin2 , (1)Lehigh University, Bethlehem, PA, (2)EOHSI-UMDNJ, Piscataway, NJ 

Serine protease inhibitors such as those active against acetyl cholinesterase (AChE) provide 
considerable protection against topical vesication caused by the blistering agent, sulfur mustard. At the 
same time, non-steroidal anti-inflammatory drugs (NSAIDs) have also been found to significantly diminish 
the pain and inflammation as long as applied in the early stages of exposure. A number of irreversible 
enzyme inhibitors are known as well as a wide class of optional NSAIDs. Our laboratory has discovered a 
unique class of substituted aryl carbonates of type I, and II which contain lipophilic fragments (-O-CH2-
CH2-CMe3) and (-O-CH2-CH2-SiMe3) that are isosteres of natural choline. These inhibit AChE by a 
suicide approach. Building on these AChE inhibitors, we have developed a synthesis of bi-functional 
pharmaceuticals which not only possess site-specificity for AChE but also release an NSAID in the target 
area in expectation of a dual prophylactic/therapeutic approach to sulfur mustard exposure. Details on the 
syntheses and inhibition assays of substituted aryl carbonates of type I, and II will be presented. 

338. Asymmetric Synthesis of Tetrahydroisoquinoline and Tetrahydroprotoberberine 
Derivatives from the Condensation of Laterally Lithiated Species with Sulfinimines 
David M. Burns1, Franklin A. Davis2, Yemane W. Andemichael2 and Pradyumna K. Mohant/, (1)lncyte 
Corporation, Wilmington, DE, (2)Temple University, Philadelphia, PA 

Recently there has been great interest from the scientific community to exploit the rich diversity of 
biological activity that 1,2,3,4-tetrahydroisoquinoline (THIQ) alkaloids possess. However, the discovery 
and development of a drug from this class of alkaloids has been circumscribed by the amount of material 
that can be extracted from natural sources and synthetic limitations. Conventional synthetic approaches 
for the construction of these alkaloids, such as the Bischler-Napieralski and Pictet-Spengler reactions, 
often suffer from unreliable regio- and stereoselectivity and undesirable side reactions involving the 
iminium ion intermediates. An alternative method for the asymmetric construction of THIQs is the addition 
of laterally lithiated species to enantiopure sulfinimines (N-sulfinyl imines) to afford sulfinamides. Facile 
removal of the N-sulfinyl auxiliary and cyclization affords the corresponding optically active THIQs with 
substitution patterns not easily accessible by other methods. This new method was applied to the 
asymmetric synthesis of cis- and trans-6,8-dimethoxy-1 ,3-dimethyl-1 ,2,3,4-tetrahydroisoquinoline 1, which 
is the THIQ segment of the potent anti-HIV alkaloids michellamines A and B, and (-)-canadine 2, which is 
one of the active ingredients in Golden Seal and is being investigated for a for a diverse range of 
biological activities. The scope and limitations of various directing metallation groups to facilitate ortho 
and lateral lithiation reactions and their concomitant condensation with sulfinimines during the 
aforementioned syntheses will be the topic of discussion. 
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339. 2-Alkyl cyclohexenones from aldehydes: synthesis of the Bachmann-Miescher 
Estrone intermediate 
Ritesh B. Sheth and Douglass F. Taber, University of Delaware, Newark, DE 

2-alkyl cyclohexenones are powerful intermediates for organic synthesis. The Wittig reaction of a series of 
aliphatic aldehydes with (cyclopropylmethyl)triphenylphosphonium bromide delivered the corresponding 
alkenyl cyclopropanes. UV radiation in the presence of Fe(CO)5 converted the alkenyl cyclopropanes to 
the 2-substituted cyclohexenones. Reaction with Mander's Reagent and methylation enabled a four-step 
synthesis of the tricyclic ketone that was the key intermediate in the Bachmann-Miescher estrone 
synthesis. 

340. Developing the structure-activity relationships in cADPR: Conformational analysis 
of cADPR analog agonists and antagonists 
Steven M. Graham, St. John's University, Queens, NY 

Cyclic adenosine diphosphate ribose (cADPR), a cyclic metabolite of NAD+, is a second messenger that 
causes release of calcium from intracellular stores. It is well established that the conformation of the 
furanose ring is profoundly affected by the configuration and identity of electronegative substituents at the 
2'- and 3'-positions. Changes at the 2'- and 3'-positions in the adenosine furanose ring have produced 
both cADPR agonists and antagonists, whereas only antagonists result from changes at the 8-position of 
the adenine ring. Replacement of the adenine N7 with CH leads to an analog with greatly enhanced 
resistance to spontaneous hydrolysis. We will present our recent work on the NMR solution structures of 
these analogs, with a discussion of how the conformations of the agonists and antagonists differ. 
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Organic-Inorganic Materials as Functional Devices 
Organizer: John N. Richardson Shippensburg University of Pennsylvania, Shippensburg, PA 
Organizer: Isabelle Lagadic University of Connecticut, Storrs, CT 
Presider: Isabelle Lagadic University of Connecticut, Storrs, CT 
Presider: John N. Richardson Shippensburg University of Pennsylvania, Shippensburg, PA 
Session Overview: The objective of this session is to provide opportunities to present and discuss recent 
advances, challenges and prospects in the design and development of organic-inorganic hybrid materials 
as functional devices. This session will span the fields of inorganic, organic, analytical chemistry and 
materials science. Topics of interest include, but are not limited to: organic-inorganic materials for 
chemical and/or biological sensing and/or detection, hybrid materials for bio-imaging and/or drug delivery, 
functional nanocomposites. 

341. Electroactive nanostructured organic-inorganic hybrid material 
Yi Guo, Andreas Mylonakis, Mengyan Li, Zongtao Zhang, Peter I. Lelkes and Yen Wei, Drexel University, 
Philadelphia, PA 

The synthesis and spectroscopic characterization of novel organo-bridged silsesquioxane precursor, 
N,N'-bis(4'-(3-triethoxysilylpropyl-ureido)phenyl)-1 ,4-quinonenediimine (TSUPQD), will be presented. 
TSUPQD was prepared from the one-step coupling reaction between the emeraldine form of aniline 
trimer and triethoxysilylpropyl isocyanate (TESPIC). Subsequently, a series of electroactive organic
inorganic hybrid mesoporous materials have been obtained through surfactant-templated sol-gel 
reactions of TSUPQD and tetraethyl orthosilicate (TEOS), where cationic surfactant 
cetyltrimethylammonium bromide (CTAB) was employed as structure-directing agent and acetone was 
used as co-solvent. Nitrogen sorption and X-ray diffraction data show that the resultant nanostructured 
hybrid materials exhibited large surface areas, high pore volumes and well-ordered structure. Their 
electrochemical behaviors as monitored by cyclic voltammogram indicate the enhanced electroactivity 
compared to nonporous counterparts. Furthermore, the electroactive hybrid materials show to be 
promising scaffold materials in the tissue engineering applications. The electroactive self-assembled 
monolayers were evenly attached on the glass substrates, followed by covalent modification with an 
adhesive oligopeptide cyclic RGD on the aromatic amine terminals. The biocompatibility evaluation from 
PC12 neuronal cell cultures demonstrate the bio-derivatized substrates supported the cell adhesion and 
proliferation well. It is noteworthy that electroactive surfaces could stimulate spontaneous neuritogenesis 
of PC12 cells. 

342. Electrodeposition as a Tool to Prepare Hybrid Inorganic-Organic Composite Films 
Maryanne M. Collinson, Virginia Commonwealth University, Richmond, VA 

Electrodeposition is an "ancient" technique that has been historically used to impart corrosion resistance, 
to improve frictional wear, and to increase the decorative properties of various materials including those 
used in automobile parts, integrated circuits, and common household items. Recently, it has also been 
used as a method to form inorganic and hybrid composite films on conducting surfaces through the 
electrogeneration of either hydroxide ions or protons in the presence of alkoxysilanes. An increase in pH 
at the electrode surface through the reduction of oxygen, for example, hydrolyzes the alkoxysilane 
precursors yielding colloidal particles that coalesce to form the material, typically a thin film. The 
application of positive potentials to decrease the pH through the oxidation of water at the electrode 
surface also causes the coalescence of colloidal particles to yield solid oxide structures. In this 
presentation, electrodeposition as a means to prepare composite materials form organoalkoxysilanes will 
be discussed. 
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343. A simple optical sensor for Pb2+ based on thiol-functionalized organoclay films 
Derek Wolfe 1, Claire E. Lazo-Miller1, John N. Richardson 1, Shannon Verissim02 and Isabelle Lagadic2 , 

(1)Shippensburg University of Pennsylvania, Shippensburg, PA, (2)University of Connecticut, Storrs, CT 

We report a simple, inexpensive, and compact attenuated total reflectance optical sensor for 
determination of Pb2+ that employs thiol-functionalized organoclay films as the sensing medium. 
Detection of Pb2+ arises from formation of a colored complex, PbSx, that is formed when Pb2+ is pre
concentrated into the film. The sensor demonstrates a linear response greater than two orders of 
magnitude with an un-optimized detection limit of 200 ppb Pb2+ in solution. 

344. Gold nanoparticles capped with modified Glutathione ligands for biomolecular 
labeling applications 
Raymond P. Brinas, Minghui Hu, Luping Qian, Larisa Kuznetsova, Elena Lymar and James F. Hainfeld, 
Brookhaven National Laboratory, Upton, NY 

Glutathione (y-glu-cys-gly) is a tripeptide involved as a reducing agent in many biological systems. It is a 
very attractive ligand for preparing water-soluble nanoparticles for biological applications because of its 
favorable properties such as the presence of thiol functional group, water-solubility, biological 
compatibility, and the potential for further functionalization. An example of a biological application is the 
labeling of biomolecules for electron microscopy analysis. We have synthesized several derivatives of 
glutathione, including glutathione hydrazide, nickel nitrilotriacetic acid functionalized glutathione, and S
substituted glutathione ligands. These derivatives were used as ligands to prepare size-controllable gold 
nanoparticles for site-specific labeling of proteins such as histidine-tagged proteins, glycoproteins, and 
glutathione S-transferase-tagged proteins. The synthesis and characterization of the gold nanoparticles 
as well as the results of the labeling experiments are presented. 

345. Probing the structure of DNA-carbon nanotube hybrids with molecular dynamics 
Robert R. Johnson, AT. Charlie Johnson and Michael L. Klein, University of Pennsylvania, Philadelphia, 
PA 

DNA-carbon nanotube hybrids (DNA-NT) are novel nanoscale materials that consist of single walled 
carbon nanotubes (SWNT) coated with a self-assembled monolayer of single stranded DNA (ssDNA). 
Many recent experiments involving DNA-NT have shown that this material holds a wide range of 
technologically useful properties such as facilitation of SWNT sorting, chemical sensing and detection of 
DNA hybridization. Despite the importance of DNA-NT, a detailed understanding of its microscopic 
structure and interactions are lacking. To address these issues we have performed classical all-atom 
molecular dynamics (MD) simulations using empirical force fields. MD reveals the nature of the 
interactions and structural arrangements involved in DNA-NT. We find that the hybrid material 
spontaneously self-assembles via the attractive pi-pi stacking interaction between ssDNA nucleobases 
and SWNT outer wall. Under ambient conditions, ssDNA can adopt various wrapping conformations 
about SWNT including right- and left-handed helices as well as disordered, kinked structures. Helical 
wrapping is driven by asymmetric torsional forces in the sugar-phosphate backbone that result in ssDNA 
wrapping from the 3' end to the 5' end. 

346. Synthesis and stabilization of metal nanoparticles induced by hybrid siloxanes and 
their catalytic applications 
Bhanu P. S. Chauhan and Umar Latif, Nanomaterials Laboratory of Center for Engineered Polymeric 
Materials, Department of Chemistry, City University of New York, Staten Island, NY 

Generation and study of metallic nanoparticles is a rapidly growing field in pursuit of unique property 
profiles of metals at this small scale. In light of high surface to volume ratios, metal nanoparticles have the 
potential of being highly active catalysts for various organic and inorganic transformations. Here we 
present the synthesis, analysis and property profiling of platinum and palladium nanoparticles using 
tailored cyclic alkoxysiloxane 0ligomers. 1 UV-vis and TEM studies of reaction mixture revealed that cyclic 
alkoxysiloxane not only facilitate the generation of metal nanoclusters, but also act as stabilizing agents. 
Synthesized Pt and Pd nanoclusters were used as catalysts for hydrosilylation reactions of different 
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alkenes and grafting of different functional alcohols on Octakis(dimethylsiloxy)-Ts-silsesquioxane (QsMsH) 
respectively. Platinum nanoclusters exhibited excellent catalytic activity and selectivity for the addition of 
Si-H bonds of different silanes and siloxanes across the double bonds of alkenes. Furthermore, palladium 
colloids offered quantitative yields of alcohols substitutions on QsMsH. Resultant silicones were analyzed 
by multinuclear NMR spectroscopy CH, 29Si and 13C), which showed successful substitutions and thermal 
analysis (TGA) of the products demonstrated enhanced thermal stability. 

1 Chauhan, B. P. S.; Sardar, R.; Latif, U.; Chauhan, M.; Lamoreaux, W. J. Acta Chim. Siov. 2005, 52, 361. 

Ultrafast chemical processes II 
Organizer: Robert J. Stanley Temple University, Philadelphia, PA 
Presider: Robert J. Stanley Temple University, Philadelphia, PA 
Session Overview: Chemical reactions of seeming simplicity often take place on a time scale that has 
made elucidating the reaction mechanism all but impossible. This symposium presents new results, both 
conceptual and technical, that span a wide variety of ultrafast processes in chemically important systems. 
Both theory and experiment are presented. 

347. High Resolution Interfacial Spectroscopy on an Ultrafast Timescale 
Eric Borguet, A. Eftekhari and S. Nihonyanagi, Temple University, Philadelphia, PA 

While in principle, all the energetic and dynamic information is contained in the molecular spectrum, the 
complex environment and interactions that characterize the condensed phase make it difficult to extract. 
We show how ultrafast coherent nonlinear optical spectroscopies present a solution to this problem and 
allow us to better understand molecular behavior at interfaces. 

348. Ultrafast Electron Injection at Sensitized Semiconductor Interfaces 
Gerald J. Meyer, Johns Hopkins University, Baltimore, MO 

A molecular-level understanding of photo-induced electron transfer at semiconductor interfaces is 
important. We have recently found that the acceptor states (Le. the conduction band) in nanocrystalline 
(anatase) Ti02 can be widely tuned in aqueous and non-aqueous solution by controlling the concentration 
and the nature of cations present at the semiconductor-electrolyte interface. Therefore, the yield, 
dynamics, and mechanism for dye sensitization of anatase nanoparticles can be controlled in a 
systematic manner. Such systematic studies revealed conditions where ultrafast 'hot' interfacial electron 
injection is followed by rapid trapping on molecular acceptors. This presentation will focus on our most 
recent work in this area. 

349. 2D IR investigation of N-acetyl tryptophan methyl amide in solution 
Sayan Bagchi, Univ. of Penn, Phialdelphia, PA and Robin Hochstrasser, Univ. of Pennsylvania, 
Philadelphia, PA 

The linear infrared and two-dimensional infrared (20 IR) spectra in the amide-I region of N-acetyl 
tryptophan methyl amide (NATMA) in solvents of varying polarity are reported. The two amide-I transitions 
have been assigned unambiguously by using 13C isotopic substitution of the carbonyl group. The amide 
unit at the amino end shows a lower transition frequency in CH2CI2 and methanol, while the acetyl end 
has a lower transition frequency in 020. Multiple conformers exist in CH2CI2 and methanol, but only one 
conformer is evident in 020. The 20 IR cross peaks from the intermode coupling yield Off-diagonal 
anharmonicities, which by simple matrix diagonalization yield the coupling constants (8.0±0.5 cm-1), 
(8.0±1.0 cm-1) and (5.5±1.0 cm-1) in CH2CI2, methanol and 020 respectively. The major conformer in 
CH2CI2 corresponds to a C7 structure, in agreement with that found in the gas phase with intramolecular 
hydrogen bonding between the acetyl end C=O and the amino end N-H. The backbone dihedral angles (0, 
0) are determined for NATMA in CH2CI2, methanol and 020 respectively. This work was supported by 
NIH (RR 01348 and GM12592) and by NSF CHE. 
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350. Charge transfer and carrier mobility in OPV materials examined with ultrafast 
multidimensional infrared spectroscopy 
John Asbury, Larry W. Barbour, Maureen Hegadorn and Ryan Pensack, Pennsylvania State University, 
University Park, PA 

Two-dimensional infrared and ultrafast visible pump-infrared probe spectroscopy are used to examine 
charge transfer and carrier mobility in organic photovoltaic materials by probing their native vibrational 
modes. Mixtures of electron donating polymers and electron accepting fullerenes that represent 
prototypical organic solar cells are examined. By studying the carbonyl (C=O) stretch of both electron 
donor and acceptor materials, we directly time resolve charge transfer on the few picosecond and circa 
one nanosecond time scales. The slower time scale results from excitons that must diffuse to the 
interface before charge transfer can occur. The carbonyl frequency is sensitive to the local bonding 
environment. The sensitivity allows us to time resolve the diffusion of electrons and holes within the 
materials over a range of time scales covering picoseconds to nanoseconds. The experiments provide 
sensitive probes of carrier dynamics that are useful for designing the next generation of efficient organic 
photovoltaic materials. 

351. Determination of intermode coupling using dual frequency 2D IR photon echo 
spectroscopy 
Keshav Kumar, Louise E. Sinks and Robin M. Hochstrasser, University of Pennsylvania, Philadelphia, 
PA 

Dual frequency 2D IR experiments were used to examine the intermode coupling, relaxation times and 
anharmonicities of two widely separated vibrational modes. In this report a weak intermode coupling and 
correlation between CH and CO modes of formamide and the relatively strong coupling between the NH 
mode of pyrrole and CO from dimethylacetamide (DMA) in benzene will be discussed. In both 2D IR and 
pump probe spectroscopy the population was initiated in the vibrational mode having the weaker 
transition dipole moment (CH and NH). The signal was collected in the frequency range of the strong CO 
mode. Off-diagonal anharmonicities of -0.85±0.20 cm-1 between CH and CO and +6±2 cm-1 between NH 
and CO were estimated from the photon echo and pump- probe experimental data. The dephasing 
dynamics of cross peaks have been measured on the sub picosecond time scale to characterize the 
correlation function and the coupling between modes. Finally, polarization controlled experiments were 
performed to find the angular alignment of coupled modes and the contributions of overall rotation to the 
dynamics. *This research was supported by grants from NIH (RR01348 and GM12592) and NSF CHE. 

352. Novel Fermi Resonance in Two-Dimensional Infrared Spectroscopy 
Matthew J. Tucker, Yung Sam Kim and Robin M. Hochstrasser, University of Pennsylvania, Philadelphia, 
PA 

In the linear infrared spectrum of phenyl cyanate, two peaks are observed in the spectral region of 2200-
2300 cm-1. These peaks are sensitive to solvent and thus have potential as a vibrational probe of local 
environment. Accordingly, it is important to first understand the origins of these transitions, and two 
dimensional infrared spectroscopy was applied for this purpose. The 2D-IR spectrum in the region of the 
OCN stretch frequency of phenyl cyanate exhibited the presence of the two transitions with strong 
coupling between them as shown by the presence of intense cross peaks, indicative of what is expected 
for a Fermi resonance. Interestingly, a strong correlation is also observed between the two transitions as 
well as similar anharmonic shifts in both the diagonal and off-diagonal peaks. These features are atypical 
for a traditional Fermi resonance. Thus, a discussion of the possible underlying mechanisms is presented. 

Acknowledgements: Support from NSFCHE, and the RLBL facility grant (NIHRR 01348). 
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Chemical Education I 
Sponsor: ACS Division of Chemical Education (CHED) 
Presider: Sister Rose Mulligan Immaculata University, Immaculata, PA 

353. Pros and cons of microwave-assisted organic synthesis in the undergraduate 
organic chemistry laboratory 
Cynthia B. McGowan, Merrimack College, N. Andover, MA and Nicholas Lead beater, University of 
Connecticut, Storrs, CT 

In preparation for both the industrial and academic worlds, the undergraduate chemistry major of today 
must gain proficiency with state-of-the-art reaction equipment, synthetic techniques, and analytical 
instrumentation. Microwave heating can offer a rapid and efficient alternative to conventional oil-bath, 
sand-bath, or steam-bath technology. Over the past three years we have incorporated microwave
assisted organic reactions into the laboratory curriculum at Merrimack College. Currently 50% of the 
reactions carried out by our students use microwave heating. The students have the opportunity to try a 
wide range of reaction conditions using the microwave apparatus, which shortens the reflux time from 
hours or days to minutes, increasing opportunities for the typical 3-4 hour laboratory period. Students can 
now run Suzuki, Diels Alder, aldol, hydrolysis, addition and elimination reactions as well as nucleophilic 
aromatic substitutions. The microwave protocol leaves ample time for product isolation, purification and 
identification. In addition, the shortened laboratory reaction times provide an opportunity for students to 
easily repeat a reaction that has not produced the desired product or modify reaction procedures. We will 
describe the assessment of the program changes and the impact on student learning. 

354. Entropy as the Foundation of a Two-Semester Physical Chemistry Course 
Stephen F. Cartier, DeSales University, Center Valley, PA 

The statistical definition of entropy is introduced in the first days of a two-semester physical chemistry 
course and then relied on as the unifying theme for the entire curriculum. Early on, students are 
introduced to the statistical interpretation of molecular behavior and then encouraged throughout the year 
to make connections between concepts and interpret chemical behavior from a molecular perspective. 
Through this approach to the curriculum, students experience and learn the many, often disparate, 
concepts of physical chemistry as a more cohesive field of study. An outline highlighting the sequence of 
topics and pedagogical rationale of this novel approach will be presented and discussed. 

355. Mechanism project for an Organic I Chemistry course 
Kathleen M. Halligan, York College of Pennsylvania, York, PA 

The primary aim of this project is to have students to demonstrate their ability to write reasonable 
mechanisms for reactions depicted in the recent chemical literature that relate to an Organic I Chemistry 
course. In addition to this goal, it is the intent of this project to promote and provide an opportunity for 
students to apply knowledge of organic chemistry reactions to the reading and comprehension of related 
organic chemistry articles. Further, students are instructed in the proper use of good scientific writing 
principles for summarizing and discussing organic chemistry literature. Students select an appropriate 
article, provide a brief summary of the objectives of the investigators and write a mechanism for a reaction 
presented in the article that is covered in the Organic I course. Results from this project have been 
analyzed for multiple sections and 4 consecutive semesters of an Organic I Chemistry course. 
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356. A Web Exercise to Introduce the History of Quantum Mechanics 
Anita A. Brown, Salisbury University, Salisbury, MD 

A unit in a physical chemistry course that provides a detailed presentation of the historical development of 
quantum mechanics may be beneficial to students, however, the presentation of such a unit may 
consume a significant amount of lecture time. The exercise to be described requires students to work in 
teams, outside of class, to investigate the significance of a critical experiment (such as the photoelectric 
effect), the quantum explanation of this experiment, and the person credited with providing the quantum 
explanation. Each team creates a web page presentation on a different topic for a target audience. After 
all pages are posted on the intstructor's web site, each team reviews another team's pages. The exercise 
introduces students to the historical development of quantum mechanics and to the human side of 
science. It also provides students with practice working in teams, writin~ for a target audience, reviewing 
another's work, creating a web page, and solving problems using Maple. 

1 Maple 10, Maplesoft, Waterloo, ON, Canada 

357. A student-centered approach to teaching Biochemistry 
Loyd D. Bastin, Alexis Nagengast and Robert Morris, Widener University, Chester, PA 

We have developed a student-centered approach for teaching Biochemistry to science majors at Widener 
University. Currently the Biochemistry sequence at Widener University is a two-semester lecture with an 
optional laboratory course. Here we will discuss the lecture portion of the sequence. The first semester of 
the course discusses the protein structure/function relationship, enzymes, carbohydrates, lipids, and cell 
membranes, while the second semester focuses on basic metabolic pathways. The topics in Biochemistry 
I are introduced solely through the use of problems. Each chapter or topic is introduced using take-home 
start-up exercises that are designed to provide the students with the necessary background to proceed 
with the class exercises. The first semester class exercises consist of class problems designed as group 
exercises that challenge the students' critical thinking ability in addition to strategically introducing 
biochemistry topics. The class problems are followed by group or class discussions where necessary 
based upon the assessment of "answer sheets" submitted by each group. In the second semester, 
students continue with the problem based approach applied to medically based case studies that 
emphasize critical thinking, research skills and the interconnections of metabolism. Topics are introduced 
with a short lecture and then examined in more detail with class discussions on weekly story-centered 
case study problem sets. Students may work in groups but submit their individual work on the problem 
sets for assessment. The second semester culminates with each student writing an original case study 
problem set supplemented with teaching notes. The student then facilitates the class discussion on their 
case study problem set. We will report on our experience from the past two years with the 2-semester 
sequence in addition to the 1-semester sequence where the method was first introduced. 

358. Qualitative organic analysis: An A + 2 isotope pattern analyzer 
Ray A. Gross Jr., Prince George's Community College, Largo, MD 

Determining the composition of an unknown is an early step in determining its structure. Compounds that 
contain small combinations of bromine, chlorine and sulfur (A + 2 elements) in their molecular formulas 
produce predicable molecular-ion patterns in their mass spectra. These characteristic patterns have been 
programmed into an Excel spreadsheet, so that a user need only enter the mass of the lowest-mass 
molecular ion together with its relative intensity and the intensities of the other characteristic peaks 2, 4, 6, 
etc amu higher in mass. The spreadsheet returns the correct composition from among 21 combinations of 
Br, CI, and S typically found in qualitative organic unknowns. The use of the spreadsheet will be 
exemplified. 
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359. Solutions Laboratory Surprise 
J.L. Ealy Jr., Cedar Crest College, Allentown, PA 

First year chemistry students with various science and engineering majors are not aware of the correct 
names of volumetric glassware. Not only are they unaware of the correct names of the glassware, they 
are unable to determine which piece of glassware is appropriate for the task at hand. This lab activity 
helps students determine the most appropriate piece of glassware for the task. Data table are constructed 
and the data analyzed by the students for both the accuracy and the precision of glassware. The aliquot 
measured with an analytical balance is used as a reference. The results of a pre and post test will be 
discussed in presentation. 

Poster Session IV 
Session Overview: Posters may be set up any time during the afternoon session. Presenters should be 
by their poster for discussion from 4:50-6:00 pm. 

360. A Computational Study of Structural Modifications to a Novel Class of Paramagnetic 
Chemical Exchange Saturation Transfer (PARACEST) agents 
Whelton A. Miller III, Zhiwei Liu and Vojislava Pophristic, University of the Sciences in Philadelphia, 
Philadelphia, PA 

Magnetic Resonance Imaging (MRI) is a non-invasive tool used by the medical community to diagnose 
disease. Imaging agents, usually chelates, are used to enhance MRI signals. Our study focuses on the 
physical basis of MRI signal enhancement induced by structural modifications of a novel class of 
Paramagnetic Chemical Exchange Saturation Transfer (PARACEST) agents. With these agents, the MR 
image is modified by magnetization transfer between the H20 molecule bound to the Eulll(DOTA) chelate 
and bulk water, which is inversely proportional to the rate of H20 exchange between the bound and bulk 
H20. The water exchange rate depends on the size, the coordination geometry of the lanthanide ion and 
the electronic properties of the groups attached to the coordinating pendant arm. We present here a 
computational study of the effect of attaching two pendant arms in either a diagonal or adjacent fashion, 
rather than having a single pendant arm as well as the effect of chemical modifications of the para
substituents in the coordinating pendant arms on the CEST signal. The effect of simple electron
withdrawing (e.g. nitro) and electron-donating (e.g. methyl) substiuents chemically attached to the chelate 
arms is quantified by correlating the experimental CEST signal with charge transfer interactions in the 
coordinated water-chelate system computed from quantum mechanics. This study reveals the origin of 
the substituent effect on the CEST signal and the electronic structure of the complex. 

361. Use of Binding Kinetics and Thermodynamics for Estimation Microdialysis 
Enhanced Recovery with Cyclodextrins 
Julia Leusner, Rensselaer Polytechnic Institute, Troy, NY 

The presence of cyclodextrins in perfusion fluid can enhance microdialysis relative recovery, although at 
the present time there is no way to predict this based on thermodynamics. In this work, the presence of 
cyclodextrins in a solution on the relative recovery of phosphotyrosine was explored. Samples of 
phosphotyrosine were collected via microdialysis sampling techniques using HPLC-grade water as the 
control and a 0.5% solution of beta-cylodextrin (B-CD) as the experimental perfusion fluid. Samples were 
collected at three different flow rates, 0.5 IJl/min, 1.0 IJl/min, and 1.5 IJl/min, and an HPLC method for 
phosphotyrosine using a Hyperclone 31J, C18 column and HPLC-grade water as the mobile phase was 
developed to analyze the samples. It was found that the presence of beta-cyclodextrin in the perfusion 
fluid enhanced the relative recovery of phosphotyrosine as much as 2.38 times at the lower flow rate of 
0.5 IJl/min. At the higher flow rates of 1.0 IJl/min and 1.5 IJl/min the average enhancement was closer to 
1.75 and 1.4 times, respectively. Investigation into the kinetics of the reaction between B-CD and 
phosphotyrosine is ongoing to determine if microdialysis relative recovery can be predicted for all 
molecules. 
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362. Synthesis of dissymmetric SINOL derivatives using solid phase organic chemistry 
Andrew N. Lowell, J. Brian Hewgley, Rajesh Kamble and Marisa C. Kozlowski, University of 
Pennsylvania, Philadelphia, PA 

Substituted BINOl derivatives fulfill useful roles as chiralligands. While chemists have the ability to make 
symmetric BINOl variants easily using solution phase chemistry, dissymmetric variants have proven 
elusive. The difficulty arises in isolating appreciable amounts of product from the statistical mixture of 
symmetric and dissymmetric products. By using our 1,5-diaza-cis-decalin copper catalysts and solid 
phase organic chemistry, libraries of dissymmetric BINOl derivatives are easily accessible. 

a 

363. Solution Conformation of Longifolene 
Varsha Patel1, Sabrina M. Song1, Sasan Karimi1 and Gopal Subramaniam2, (1)Queensborough 
Community College, Bayside, NY, (2)Queens College, Flushing, NY 

longifolene is a tricyclic sesquiterpenoid natural product that has attracted many synthetic chemists over 
the past 4 decades. The conformation of the compound was probed by NMR spectroscopy and ab initio 
calculations to study the favored conformation of the flexible 7-membered ring system. RHF/6-311 G* 
calculations revealed 2 possible conformations for this tricyclic system with one of them more stable than 
the other by 1.39 kcal. Comparing the calculated chemical shifts of the protons for each of the two 
conformations with experimental NMR data supported the low energy conformation. We also simulated 
the NMR spectra for both conformations using gNMR program and found that the experimental NMR 
spectra closely matched the low energy conformation. A longifolene precursor containing a carbonyl 
group that was synthesized in our laboratories served as a nice model for verifying the low energy 
conformation. There were substantial differences in the chemical shifts of various protons owing to the 
functional group with little change in the conformation. In the case of the precursor, the low energy 
conformation was stable by 2.25 kcal and matched with experimental NMR data. In both compounds, the 
twist-chair conformation was the most stable. 

364. Effect of metal ions on the solubilities and heats of solutions for organic acids in 
water 
Henry D. Schreiber and Timothy J. Berry, Virginia Military Institute, lexington, VA 

One mechanism by which certain plants tolerate high concentrations of aluminum in the soil is for their 
roots to exude organic acids; these acids detoxify the AI(III) through a chelation reaction. For example, 
buckwheat and hydrangea endure aluminum-rich soil by complexing AI(III) with oxalate and citrate, 
respectively, in their root zones. The solubilities of several organic acids (oxalic, succinic, and citric) were 
measured in water and in O.5M AI(III) as a function of the temperature. The heats of solution of these 
acids were then determined by use of the van't Hoff equation; their experimental heats in water compared 
favorably with reference values. With respect to measurements in water, the presence of AI(III) doubled 
the solubilities of oxalic and succinic acids at 25 C, and halved their heats of solution. Such effects are 
evidence for chelation between AI(lII) and the organic acid. Surprisingly, AI(III) had negligible effect on 
both the solubility and heat of solution of citric acid in water. The solubilities of oxalic and citric acids were 
also measured in O.5M solutions of other metal ions; Fe(III), Fe(II), and U(VI) all had negligible effect on 
the solubilities, but Mo(VI) as molybdate significantly enhanced the solubilities. Plants using the 
detoxification mechanism of exuding organic acids from their roots may thus concentrate molybdenum in 
bioremediation efforts. In addition, hydrangea may also be able to tolerate Mo(VI)-rich soils, allowing the 
substitution of Mo(VI) for AI(III) in the bluing of hydrangea blooms. 
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365. Ligand based design and synthesis of novel inhibitors of neuronal voltage-gated 
sodium channels 
Thomas Walls and Milton Brown, Georgetown University, Washington, DC 

Hyperexcited neuronal voltage-gated sodium channels (VGSCs) playa key role in seizure activity, a 
characteristic symptom of epilepsy. The state dependent inhibition of these hyperexcited VGSCs is both 
advantageous and possible with phenytoin (ICso 40 IJM) and other imidazolidine-2,4-dione analogs. The 
two analogous structural classes were developed using Comparative Molecular Field Analysis (CoMFA) 
to effectively bind to the VGSC anticonvulsant binding site. For the series of targeted VGSC inhibitors 
CoMFA predicted that increased hydrophobicity in the aliphatic side chain should provide for increased 
inhibition of the neuronal VGSCs. The synthesis of the predicted compounds, with ICso values between 
3.6 and 22.5 IJM, is presented. 

366. Asymmetric synthesis of syn-(2R, 3S)-diaminopropanoates from sulfinimines (N
sulfinyl imines) 
Franklin A. Davis, Yanfeng Zhang, Jianghe Deng and Danyang Li, Temple University, Philadelphia, PA 

a,b-Diamino acids are important structural fragments of biologically active compounds. syn-(2R,3S)
Diaminopropanoates were readily prepared by adding the prochiral lithium enolate of ethyl 
(dibenzylamino)acetate to various sulfinimines (N-sulfinyl imines). To demonstrate the efficiency of this 
new methodology, the formal synthsis of (+)-CP-99,994 and (+)-CP-122,721 will be presented. 
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367. Force field based receptor ligand rescoring 
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Reina Eisner1, Cheryl Schonbrun 1, Niu Huang2 and Chaya Rapp 1, (1 )Stern College for Women, Yeshiva 
University, New York, NY, (2)University of California, San Francisco, San Francisco, CA 

Many biological processes involve the binding of a small molecule by a receptor protein, for example the 
binding of a substrate by an enzyme, or the binding of an antigen by an antibody. In computer aided drug 
deSign, a database of molecules is screened against a protein binding site to identify those with the 
greatest binding affinity. The process involves two steps: 1) "Docking" , in which potential ligands are 
bound to a receptor and 2) "Scoring", in which the receptor/ligand complexes are ranked by a scoring 
function. A molecule which has been shown by experiment to bind to a receptor may be mis-ranked by a 
scoring function if it is not properly positioned within the binding site. Thus, docking involves not only 
sampling different ligands, but also sampling different orientations, or "poses" of the same ligand within 
the binding site. 

The Ligand-Protein Database (LPDB) includes a set of incorrectly posed ligands, termed "decoys", for a 
large number of protein-ligand complexes. Using this database, we tested the ability of a force field based 
scoring function to discriminate the native pose among a set of decoys. Our study involved 40 different 
receptor/ligand complexes, with 50-70 decoys for each. For each complex, we minimized each decoy in 
the binding site and calculated energies. For 35 out of the 40 complexes (87.5%), the lowest energy 
complex, ie: the highest ranking decoy, was below 2 Angstrom in root mean square deviation (RMSD) 
from the experimental (crystal) structure. This demonstrates that in most cases, our scoring function 
successfully identified the native pose from a set of decoy structures. Future work will involve scoring a 
larger set of complexes, identifying the weaknesses in the scoring function which lead to high scoring 
decoys, and improving aspects of the scoring function. 
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368. A novel determination of methacrylate monomer impurities in Basic Butylated 
Methacrylate copolymer using Hydrophilic Interaction Liquid Chromatography (HILlC) 
Adam Socia and Zhong Li, Merck, West Point, PA 

This reports the development and validation of a simpler and more robust HPLC assay of methacrylate 
monomer impurities in Basic Butylated Methacrylate copolymer than the existing methods in the 
European Pharmacopia monograph. 

The current compendial method for the assay of monomer impurities in Basic Butylated Methacrylate 
copolymer is performed as per the European Pharmacopia monograph. It consists of a RP-HPLC assay 
of the Butyl and Methyl methacrylate monomer impurities and a normal phase HPLC assay of the polar 2-
Dimethylaminoethyl methacrylate impurity. The normal phase HPLC assay method has issues regarding 
the use of stabilized and unstabilized tetrahydrofuran as well as the use of a non-commercial 
Dimethylaminoethylsilyl silica column for the 2-Dimethylaminoethyl methacrylate impurity. There is no 
current USP monograph. 

The method under investigation aims to improve the current method by combining the two compendial 
methods into a single HILIC assay for all three methacrylate monomer impurities. This will eradicate the 
issues mentioned above by eliminating the use of the normal phase HPLC in its entirety. This will also 
reduce analysis time and increase throughput. 

The proposed method for the quantitation of methacrylate monomer impurities utilizes a HILIC method 
using an Alltech Platinum-C18 column with an isocratic elution consisting of 25:75 [25 mM phosphate 
buffer, pH 2.5]:acetonitrile (v/v). The flow rate is 0.5 mLlmin, the injection volume is 10 IJL and the column 
temperature is ambient. Detection is by UV at 220 nm. 

The method has been demonstrated to be robust with respect to pH,column temperature, flow rate and 
column to column variation. Specificity, linearity and accuracy were demonstrated with individual 
methacrylate monomer concentrations at 12% to 120% range of the target compendial specification limit 
of 1000PPM. The correlation coefficients of the Butyl, Methyl and 2-Dimethylaminoethyl methacrylate 
impurities were greater than 0.9999 and the mean recoveries were 97 - 102%. 

369. Measuring the Ionization of Salts and Weak Acids Using Freezing Point Depression 
Measurements 
Sharon Yau1, Paris Svoronos1, Pedro Irigoyen2, David M. Sarn01 and Gopal Subramaniam3, 
(1)Queensborough Community College, Bayside, NY, (2)Queensborough Community College, CUNY, 
Bayside, NY, (3)Queensborough Community College of The City University of New York, Bayside, NY 

The pKa values for organic acids like acetic acid, dichloracetic acid, triflouoroacetic acid, oxalic acid, 
maleic acid, etc. were measured with just 0.05 g of the acid in a low Kf solvent like water. The pKa values 
that are measurable at 0 °c is comparable to the values reported in the literature at 25°C and 
complements the method of finding pKa using a pH meter. We also studied the extent of ionization of salts 
as a function of ionic charge and size using the freezing point depression method. Results obtained using 
the salts NaCI, Mg(N03h, AI(N03h. Na2S04, and Na2C03 show that ion-pair formation can be observed 
even at concentrations lower than 1 M. 

370. Intein-mediated protein recombination: splicing and cyclization 
Eileen M. Burke, Jonathan Lyles, Oleg Lavrukhin and Charles P. Scott, Thomas Jefferson University, 
Philadelphia, PA 

Inteins are self-splicing proteins capable of fusing protein fragments. A potentially powerful use of intein 
chemistry would be to polymerize networks of protein domains with customized functions. However, in 
order to attempt such recombinations, the splicing characteristics of each intein to be used must be well 
understood. In this study we examined the ability of four inteins (Mtu RecA, Ssp DnaB, Ssp DnaE, Pfu 
RIR-1) to splice in three general contexts: in trans, in permuted cis and in a combination of the two 
(ternary splicing). We sought to determine the fidelity of splicing, the relative efficiency of cyclization and 
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the viability of ternary splicing as an approach for combinatorial domain shuffling. Trans splicing displayed 
high fidelity and reasonable yield with all inteins studied. All permuted cis inteins composed of 
homologous intein fragments formed cyclic products although permuted cis DnaE inteins partitioned to 
linear products to a greater extent than other inteins. Permuted cis inteins with heterologous intein 
fragments were incapable of cyclization, but underwent hydrolysis in some combinations. Ternary splicing 
successfully formed fusion products with several trans and permuted cis intein combinations. In 
conclusion, protein recombination using ternary splicing is feasible with a wide variety of inteins which 
broadens the sequence options available for building domain networks. (Supported by NIH grant 
AI053800.) 

371. Enhancing sensitivity of luminescent sensor via excited-state acid-base chemistry 
Elena Ferloni, Harry D. Gafney, Julie C. Colis and Jose' L. Zambrana, City University of New York, 
Queens College" Flushing, NY 

Ruthenium(lI) diimines, which have been extensively studied for their remarkable photo physical 
properties, also have a long history as luminescent sensors. Interest in this laboratory focuses on 
compounds with peripheral base sites, such as (bis (2,2'-bipyridine)(2,3-bis(2-pyridyl)pyrazine) 
ruthenium(II), [(bpYhRu(dpp)]2+. Excitation populates a metal-to-ligand charge transfer state localized on 
the dpp ligand, which leads to an incredible increase in basicity. In the ground state, the peripheral dpp 
pyridine is the strongest base, pKa=1.62, whereas in the excited state, the pyrazyl nitrogen is the 
strongest base. This inversion of basicity on excitation raises the possibility of intramolecular proton 
transfer, which complicates the detailed characterization of excited state proton transfer dynamics, but 
raises potential applications as luminescent sensing device. 

To gain a better understanding of the dynamics of the excited state protonation and particularly its 
thermodynamics the complex (bis(2,2'-bipyridine) (2-(2-Pyridyl) pyrazine) ruthenium(II), 
[(bpyhRu(pypz)]2+ has been synthesized. Here we describe the excited- state acid-base properties of this 
complex. 

372. A Novel Method for the Elution of Sirolimus in Drug Eluting Stents 
Mel Merciadez and Lori Alquier, Cordis Corporation, Warren, NJ 

A sensitive and robust method for the determination of elution of the active drug substance, Sirolimus, in 
drug eluting coronary stents was developed using a USP Apparatus 4 elution system. The closed loop 
configuration of the elution apparatus and the low volume of elution eluent allows the low drug levels that 
elute from a single stent to be reproducibly monitored. The USP apparatus profile over 24 hours mirrors 
the 30 day in-vivo porcine profile, providing a in vitro release method that captures the entire release 
profile of the stent. The method discriminates between common purposely-made manufacturing and 
formulation defects. 

The method employs a novel elution media containing an organic solvent component which permitted 
fitting the in-vivo elution curve to the in-vivo porcine profile. The method has been accepted by FDA as a 
release method for the elution of Sirolimus in cardiovascular stents. 
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373. Synthesis of Chlorambucil Analogs 
Asma Khetani1, Gopal Subramaniam2 , Wilma Saffran2 and Sasan Karimi1, (1)Queensborough 
Community College, Bayside, NY, (2)Queens College, Flushing, NY 

Chlorambucil (1) is a chemotherapy drug that has been used in the treatment of leukemia, ovarian and 
breast cancer, and in various autoimmune diseases. Chlorambucil is an alkylating agent that binds to 
DNA and RNA preventing the replication of the cell. This drug is also known to be a carcinogen and 
teratogen. It is the objective of this investigation to synthesize analogs of chlorambucil while decreasing 
its toxicity. We have synthesized several analogs of chlorambucil; namely, compounds (3) and (4), 
derived from the chlorambucil acyl chloride (2). The structure of compounds 2, 3, and 4, were revealed by 
examination of 1H and 13C NMR spectra. 
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374. Mycotoxins: Identification Procedures through the FDA 
Paris Svoronos 1, Navreet Kaur1, Paula Devl and Victor Abbruscat02, (1 )Queensborough Community 
College, Bayside, NY, (2)Food and Drug Administration, Jamaica, NY 

The Food & Drug Administration (FDA) internship we are involved with deals with the identification and 
quantitative measurement of mycotoxins in food. The samples tested are both domestic and imported. In 
this project the following four types of mycotoxins are monitored: a) aflatoxins, mainly found in peanuts, 
nuts and some seeds, b) patulin isolated from apple juice, cider and puree, c) ochratoxin that exists in 
nuts and seeds and d) deoxynivalenol (DON) encountered in grain flour such as wheat and corn. The 
procedure for sample composite and quantitative chromatographic testing will be discussed. 

375. Determination of Molecular Formula of the Compounds using CHN analyzer 
Moni Chauhan and Navreet Kaur, Queensborough Community College, Bayside, NY 

CHN analyzer is an instrument that is used to find the percentage of carbon, nitrogen and hydrogen in the 
sample. The sample undergoes combustion to convert the elements in to simple gases like C02, H20 
and N2. Unknown organic compounds were analyzed and their empirical and molecular formula was 
determined. 

376. NMR. IR and the CHN analyzer for the structural analysis of organic compounds 
Moni Chauhan and Ann Heekyung, Queensborough Community College, Bayside, NY 

Spectroscopy is a technique of interaction of electromagnetic radiations with matter. Nuclear magnetic 
resonance spectroscopy helps determine three dimensional structures of compounds, and their physical, 
chemical and biological properties. 2500-1600 nm wavelength regions (Infrared) induce vibrational 
motions of covalent bonds. A combination of NMR, IR and CHN analysis will be used to determine the 
structure of compounds. 
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377. Analysis Of Vitamin C In Fruit, Vegetables And Juices Via HPLC 
Yu Ha, Syamala Ranganathan, Pedro Irigoyen and Bruce Montalbano, Queensborough community 
college, Bayside, NY 

The procedure to quantitatively measure vitamin C via High Performance Column Chromatography 
(HPLC) in fruit, vegetables and commercial juices that are available in the market will be described. The 
shelf life will also be discussed as per vitamin C for optimal intake in fruits. The determination protocol 
and the use of various buffers in various samples will be also discussed. 

378. Study of Actin structure and MARCKS phosphorylation in Mouse Melanoma Cells 
Nadia Aboley1, Xiangyu Chen2, Regina SUllivan1 and Susan A. Rotenberg2, (1)Queensborough 
Community College, Bayside, NY, (2)Queens College, Flushing, NY 

Metastasis is the multistep process by which cancer cells leave primary tumors and establish secondary 
sites. Cell migration is a key step in metastasis. Previous studies have shown that the serine/threonine 
kinase Protein Kinase C (PKC) is involved in the signaling pathways contrOlling migration. However the 
direct substrate of PKC is unknown. This study investigated the expression level of Myristoylated-Alanine 
Rich C Kinase Substrate (MARCKS) in murine melanoma cells. MARCKS, a substrate of PKC, has been 
shown to be regulator of the actin cytoskeleton. Since migration involves actin cytoskeletal arrangements, 
MARCKS could be the direct substrate of PKC. Confocal microscopy revealed that the actin cytoskeleton 
was disorganized in melanoma cells overexpressing a kinase-defective PKC alpha. Further, Western blot 
analysis showed reduced phosphorylation of MARCKS in melanoma cells displaying lower metastatic 
potential. These results suggest that both PKC alpha and MARCKS are key components in the signaling 
pathways governing migration. 

379. Gas sorption and separation studies in highly porous 3D metal organic frameworks 
JeongYong Lee, David H. Olson, Thomas J. Emge and Jing Li, Rutgers, The State University of New 
Jersey, Piscataway, NJ 

Due to its low volumetric energy density adequate storage of hydrogen is currently a key issue in 
hydrogen economy. Rationally designed microporous metal organic frameworks (MMOFs) might be a 
promising candidate for H2 storage. As the pore shape and size of the MMOFs can be modified, they 
might also be suitable for use in gas separation. In this presentation, we report the design and synthesis 
of two new isostructural MMOFs, [M3(ndch(ted)]·nDMF (M = Co, Ni, ndc = 2,6-naphthalenedicarboxylate, 
and ted = triethylenediamine). The crystal structures and pore properties of these compounds are 
characterized, and their storage and separation capability at different temperatures for gases of various 
sizes such as hydrogen, water, ethanol, n-hexane, benzene and 1,3,5-trimethylbenzene(TMB) will be 
discussed. 

380. Reactivity of Tris(trimethylsi/yl) phosphite:TMSP reaction with chloroformates 
Luis Vargas, Joseph Mammano and Renzo Samame, Queensborough Community College, Bayside, NY 

TMSP was reacted with p-tolylchloroformate (I) and p-nitrophenylchloroformate (II) followed by hydrolysis. 
With the identification of the products we will be able to conclude about the influence of electron donating 
and withdrawing groups on the phenyl in the formation of the mono or the bisphosphonic derivative. 
Current results will be discussed. 
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381. Determination of Refractive Index Using Laser Pointer: Quantitative Analysis of 
Binary Solvent Systems 
Helen Chon and Jun H. Shin, Queensborough Community College, Bayside, NY 

Refractive index is one of well-known analytical technique to identify compound, however, it is rarely 
adopted to the undergraduate laboratory curriculum because (i) the cost of a refractometer is too high to 
be used in the undergraduate laboratory, (ii) measurement of refractive index by refractometer is too 
simple to be included in the undergraduate laboratory curriculum, and (iii) proper and easy to approach 
setup for the experiment is not fully developed yet. Recently we have developed a simple, accurate and 
inexpensive setup for a refractive index experiment using a laser pOinter. The setup was very easy to use 
and was very accurate for single solvent system. The refractive index measurement setting has been 
further applied to various binary solvent systems for the quantitative analysis (% volume). During the 
investigation, aqueous solutions have showed non-ideal behavior while ideal behavior has been observed 
on non-aqueous solutions. 

382. Reactions of Hexachloroacetone with Primary Diamines: Synthesis and 
Chracterization of N.N'·Ethylenebistrichloroacetamide 
Jin Bakalis and Jun H. Shin, Queensborough Community College, Bayside, NY 

The reaction of hexachloroacetone (HCA) with ethylenediamine gave N,N'-ethylenebistrichloroacetamide 
as a white solid at room temperature in high yield. The molecular structure of the white solid has been 
determined by X-ray diffraction confirmed that the ethylene group is bridging two trichloroacetamido units. 
The same reactivity was also observed with aromatic amines such as aniline and phenylenediamines as 
well as hexamethylenediamine. For example, a reaction between HCA and aniline gave N
phenyltrichloroacetamide at 80°C. 

383. Determination of the Isoe/ectric Points of Neutral and Basic Amino Acids by 13C 
NMR Spectroscopic Method 
Yoo Mi Kim and Jun H. Shin, Queensborough Community College, Bayside, NY 

Since the 13C NMR spectroscopic method was introduced to determine the isoelectric point of amino acid, 
more amino acids (neutral and basic) have been studied for their isoelectric pOints. Anasazi EFT 60 MHz 
FT-NMR Spectrometer has been used to perform the project because deuterated solvent was not 
required for the instrument. Also the 13C NMR spectroscopic method was very useful to measure the pKa 
of carboxylic acids. The isoelectric pOints of amino acids determined by 13C NMR spectroscopic method 
were compared with the corresponding literature values. 

384. Determination of pKa of Mono·. Di·. and Tricarboxylic Acids Using 13C NMR 
Spectroscopic Method 
Emily Hughes and Jun H. Shin, Queensborough Community College, Bayside, NY 

13C NMR spectroscopic method has been applied to determine the pKa of mono-, di-, and tricarboxylic 
acids. Anasazi EFT 60 MHz FT-NMR Spectrometer was used to perform the project because deuterated 
solvent was not required for the instrument. All the carboxylic acid solutions of various pHs were prepared 
with HCI and NaOH solutions of corresponding carboxylic acid, and their spectroscopic data have been 
obtained with the aqueous solutions. The pKa of carboxylic acids determined by 13C NMR spectroscopic 
method have been compared with the corresponding literature values. 
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385. Kinetics study of solute transfer across liquid-liquid Interfaces 
William H. Steel and Daniel Dewey, York College of Pennsylvania, York, PA 

The partitioning of para-nitrophenol (PNP) across the interface between two immiscible liquids was 
studied by following the concentration of the solute as it migrated between adjacent solvent layers of 
liquid-liquid systems composed of water and an organic solvent. Ultraviolet-visible spectroscopy was used 
to determine the concentration of PNP in each solvent layer. Rate constants for the migration of PNP 
across the interfaces were observed as functions of initial solute location and organic solvent polarity. The 
largest rates were observed when the hydrophilic solute moved from the organic to the aqueous phase in 
systems containing the most non-polar organic solvents. The results of this work and the procedures 
employed have been used to develop a prototype of a small-scale kinetics experiment suitable for a 
general chemistry course. 

386. Polyaniline nanomaterials and their composites with gold nanoparticles 
Steve DaSilva1, Bisharat Khan1, William L'Amoreaux2 and David M. Sarn01, (1)Queensborough 
Community College, Bayside, NY, (2)College of Staten Island, Staten Island, NY 

The chemical oxidation of aniline and its ring-substituted derivatives can produce materials with highly 
regular and reproducible nanoscale morphology. Polyaniline nanofibers are known to be obtained across 
a wide range of reaction conditions. We have prepared poly(o-toluidine) as both nanofibers or porous 
microspheres, depending on reactant concentrations. These materials have also been synthesized in the 
presence of gold nanoparticles (NPs) that were prepared by the reduction of HAuCI4. Characteristic UV
Vis and FTIR spectra indicate their successful formation. Electron microscopy shows that the NPs are 
completely incorporated into the polyaniline nanofibers. However, the morphology of poly(o-toluidine) is 
altered when polymerized in their presence. These nanocomposites may offer enhanced electrical 
conductivity and additional reactivity relative to the well-characterized conducting polymers alone. They 
are being explored for use as components in biosensors and other electronic devices. 

387. pH dependence of the morphological evolution of polyaniline nanofibers 
Kofi Ampofo and David M. Sarno, Queensborough Community College, Bayside, NY 

The conducting polymer polyaniline can be synthesized in high yields as nanofibers with diameters less 
than 100 nm and lengths of up to several micrometers. The chemical oxidative polymerization of aniline is 
accompanied by a characteristic color change from colorless to deep blue then finally green as the 
polymer progresses through several oxidation states. By removing aliquots of the solution and 
subsequently formed precipitate at timed intervals and then quenching the reaction with ammonium 
hydroxide, it is possible to obtain "snapshots" of the material throughout its synthesis. Scanning electron 
microscopy reveals a morphological evolution from irregularly shaped clusters to extensive networks of 
nanofibers. This transition can be roughly correlated to the color change, and UV-Vis and FTIR 
spectroscopy suggest that nanofibers are not formed until the emeraldine state of polyaniline is achieved. 
The relative amounts of non-fibrous and fibrous materials, as well as the rate at which nanofibers are 
formed, are dependent on the pH of the reaction medium. 

388. Tautomerization of 2,4-pentanedione in the gas phase and solution 
Bryant Pascal and Daqing Gao, Queensborough Community College of The City University of New York, 
Bayside, NY 

The keto-enol tautomerization of 2,4-pentanedione was studied by ab initio molecular orbital and density 
functional theory calculations. All of the 10 unique conformers (2 for the ketone and 8 for the enol) in the 
gas phase were located at the HF/6-31G(d), B3LYP/6-31G(d), and MP2/6-31G(d) levels, respectively. 
Free energy differences between the two minimum structures of ketone and enol in the gas phase were 
obtained from frequency calculations. The solvation free energies of the two conformers were obtained 
from the continuum CPCM model. The computed equilibrium constants in different solutions were 
compared to the experimental literature values. 
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389. The conformational equilibria of formic acid in the gas phase and solution 
Eza Chikashrili and Daqing Gao, Queensborough Community College, Bayside, NY 

The free energy difference between the E and Z conformers of formic acid in the gas phase were 
calculated at the HF/6-31G(d), B3LYP/6-31G(d), and MP2/6-31G(d) levels, respectively. Free energy 
differences between the two structures in the gas phase were obtained from frequency calculations. The 
solvation free energies of the two conformers were obtained from the continuum CPCM model. The 
computed equilibrium constants in different solutions were compared to the latest experimental literature 
values. 

390. The binding energies of amino acids and water 
Alex Desdunes, Patricia Schneider and Daqing Gao, Queensborough Community College, Bayside, NY 

The structures and the binding free energies between the protonated amino acid, glycine, with one, two, 
and three water molecules were extensively studied by ab initio molecular orbital and density functional 
theory calculations, at the HF/6-31G(d), B3LYP/6-311++G(d,p), and MP2/6-311++G(d,p) levels, 
respectively. All the optimized conformers were confirmed as local minimum structures from frequency 
calculations. The computed binding enthalpies, entropies and free energies were compared to the latest 
experimental values from electrospray ionization high pressure mass spectrometry obtained by the 
scientists of the National Institutes of Health. 

391. The pKa of carbon acid of glycine in water 
Jessica Lenis, Patricia Schneider and Daqing Gao, Queensborough Community College, Bayside, NY 

To study the enzymatic catalysis of the deprotonation the a-amino carbon of the amino acids, we 
calculated the pKa of carbon acid of glycine in aqueous solution by using a variety of solvation models 
and high level ab initio MO calculations. In addition, we also treated the solute molecule with one and two 
water molecules in the continuum model. This work provides important information on the use of explicit 
water molecules with the continuum models. 

392. Designing experiments to study the interaction between an anesthetic gas and 
bovine serum albumin using a quartz crystal microbalance (QCM) 
Desiree Eltringham and Ong Vue, Immaculata University, Immaculata, PA 

An experiment was designed to explore the use of a quartz crystal microbalance (QCM) in measuring the 
amount of an anesthetic gas absorbed by a thin protein film. The weak binding that occurs between 
anesthetic gas and proteins enables the minute mass changes to be measured using a QCM, which can 
measure masses down to the range of ± 2 ng. After initial measurements were taken, the experimental 
design was reevaluated to isolate noise in the frequency signals that may have interfered with accurate 
data collection. 

393. Initial Studies of the Mass Uptake of Chloroform by a Horse Heart Myoglobin Film 
Measured by a Quartz Crystal Microbalance (QCM) 
Tracey Uphoff and Alexandra Turner, Immaculata University, Immaculata, PA 

Initial investigations using a Quartz Crystal Microbalance involved measuring the interaction between 
chloroform and myoglobin. As chloroform interacted with the myoglobin, the mass uptake of the film was 
measured. After equilibration, the mass of chloroform desorbing from the film was measured. Specific 
tubing was selected so that no interactions between the gas and tubing were appreciable. Calculations 
were performed to account for the pressure drop along the length of the tubing. 
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394. Developing A Method To Recognize and Analyze Eicosanoids in Hypertensive 
Specimen 
Sony Chau, Temple University, Philadelphia, PA 

According to the American Heart Association, cardiovascular diseases (CVD) are the leading cause of 
death in the United States of America today. To better understand heart disease and predict its 
development, this project will attempt to study the markers that the human body presents prior to the 
development of heart disease. 

Individuals, who are genetically hypertensive, have genes that increase their probability of having high 
blood pressure, which will then put them at a higher risk of developing CVD. Hypertension causes the 
cardiac muscle of the individual to become damage, as the heart has to constantly work harder than 
normal to pump blood throughout the entire body. Due to hypertension, the individual is at a higher risk of 
having heart attacks, strokes, and other CVD. Hence, the body will send chemical signals to initiate the 
process of inflammation to repair the heart. The chemicals that will be explored in this experiment that 
participate in the process of inflammation are eicosanoids. 

In this experiment, a method to recognize the eicosanoids that will be extracted from the tissues and 
organs of the experimental specimens will be developed. The method will incorporate data of known 
eicosanoids that are present in certain tissues and organs of the body, and the use of a high performance 
liquid chromatography (HPLC) and a mass spectroscopy machine. The procedure developed will produce 
a reference that results in the identity of each eicosanoids, and the specific time that the eicosanoids will 
separate from a mixture. With the reference, it will then be possible to identify and compare levels of 
eicosanoids extracted from the tissues and organs of healthy and hypertensive specimen via HPLC and 
mass spectroscopy. 

395. N-Hydroxyhomophthalimides and analogs as two-metal-ion dependent nuclease 
inhibitors 
Lisa Van, Les Burnett, Peiling Chen, Avantika Dhabaria, Paul Finn, Harsh Patel, Prachi Shah, Noah 
Sharkan, Scott McN. Sieburth, Allen W. Nicohlson and Richard B. Waring, Temple University, 
Philadelphia, PA 

N-Hydroxyhomophthalimide is an inhibitor of viral and bacterial nucleases, and is thought to act by 
binding two closely-positioned divalent metal ions in the nuclease catalytic sites. This inhibitor has 
potential applications in inhibiting E. coli RNase III and Group I intron ribozymes that are present in 
opportunistic fungal pathogens, but not in humans. We are exploring the structure-activity relationships 
for this small molecule inhibitor. A simple, efficient method for preparing substituted homophthalic acids, 
beginning with readily available benzaldehydes, will be described. 
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396. Comparing the thermal and microwave assisted syntheses of DABCO ionic liquids 
Sharon Lall-Ramnarine1, Kijana Kerr1, Gopal Subramaniam2 and James F. Wishare, (1)Queensborough 
Community College, CUNY, Bayside, NY, (2)Queens College, Flushing, NY, (3)Brookhaven National 
Laboratory, Upton, NY 

We report here on the synthesis of a series of ether- and hydroxyl-containing halide salts based on 
DABCO diazabicyclo[2.2.2]octane, for conversion into ionic liquids with varying anions. Some of these 
halide salts have been converted into liquid ionic phosphates (LIPs) and bis(trifluoromethylsulfonyl)imides. 
The halide salts were synthesized by reacting an alkyl halide with DABCO using microwave-assisted 
synthetic techniques and conventional methods. The corresponding ionic liquids were synthesized by 
anion exchange. Microwave-assisted synthetic reaction conditions, such as the temperature, the nature of 
the reaction solvent and the length of reaction time, have been varied. Preliminary results show that 
quaternization has been achieved. Structure determination of these ionic liquids was done using 1 H, 13C 
and 31 P NMR. Preliminary characterization including differential scanning calorimetry (DSC) of a 
homologous series of compounds is reported. Dramatic differences in melting pOints were observed with 
anion variation of DABCO compounds. A comparison of these two synthetic techniques and 
characterization of these compounds will be reported.This work was supported in part at BNL by the U. S. 
DOE Office of Basic Energy Sciences under contract # DE-AC02-98CH10886 and the Louis Stokes 
Alliance for Minority Program. 

397. Physical and radiolytic properties of boron containing ionic liquids 
Alejandra Castano, Queens College, CUNY, Flushing, NY, Sharon Lall-Ramnarine, Queensborough 
Community College, CUNY, Bayside, NY and James F. Wishart, Brookhaven National Laboratory, Upton, 
NY 

The potential utility of ionic liquids for the processing of radioactive material is being investigated through 
the use of pulse radiolysis techniques. Ionic liquids containing the Bis(Oxalato)Borate (BOB-) anion are 
being investigated for this application. BOB- containing liquids are of particular interest because of the 
neutron scavenging ability of 10boron. Calculations by others have shown that ionic liquids containing 
boron can be used to handle higher concentrations of fissile material than conventional solvents without 
the risk of criticality. Cations such as 1-methyl-3-pentylimidazolium (C5MIM) and an homologous series of 
pyrrolidinium types were synthesized using both thermal and microwave-assisted techniques. Results of 
pulse radiolysis experiments indicate that the BOB- anion is susceptible to reaction with the solvated 
electron. This work was supported in part at BNL by the U. S. DOE Office of Basic Energy Sciences 
under contract # DE-AC02-98CH 10886. 

398. Investigating the physical properties of 4-dimethylaminopyridine containing ionic 
liquids 
Jasmine Hatcher1, Marie Thomas2, Robert Engel2, Sharon Lall-Ramnarine1 and James F. Wishart3, 

(1)Queensborough Community College, CUNY, Bayside, NY, (2)Queens College, CUNY, Flushing, NY, 
(3)Brookhaven National Laboratory, Upton, NY 

Ionic liquids have generated much interest due to their potential green chemistry applications. They are 
considered to be environmentally friendlier solvent alternatives to traditional volatile (and hazardous) 
organic solvents because of their lack of vapor pressure under standard conditions. We report here on 
the physical characterization of 4-Dimethylaminopyridine (DMAP) based ionic liquids. Unlike more 
common imidazolium type ionic liquids there is a lack of the physical data on DMAP salts. The DMAP 
salts were synthesized using various alkylating agents such as 3-chloropropanol and 2-bromoethyl ethyl 
ether. The halide salts were converted to ionic liquids bearing bis(trifyl)imide anions. Physical properties 
investigated include: viscosity, conductivity and thermal profile. Preliminary results indicate that the ionic 
liquids containing alkyl groups with a single hydroxyl unit have the lowest viscosity (109 cP) and highest 
conductivity (0.80 mS cm-1) at room temperature. This work was supported in part at BNL by the U. S. 
DOE Office of Basic Energy Sciences under contract # DE-AC02-98CH10886 and the Louis Stokes 
Alliance for Minority Program. 
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399. Synthesis of Aspirin - A "Greener" Approach 
Kathleen D. Field and Dr. Carolyn Supplee, Monmouth University, West Long Branch, NJ 

Traditionally aspirin is synthesized by an esterification reaction between the phenolic hydrogens of 
salicylic acid and acetic anhydride with a Bronsted -Lowery such as sulfuric acid as the catalyst in the 
absence of water. In the presence of water, aspirin is known to undergo a hydrolysis reaction to yield 
back starting materials. The synthesis of aspirin is often used as an experiment in General Chemistry to 
demonstrate the concepts of chemical kinetics and equilibrium and to teach students synthetic chemistry 
skills. Since the reagents used in the synthesis of aspirin and the aspirin product, itself, are colorless, the 
General Chemistry experiment for the synthesis of aspirin is not visually interesting to students. And often 
times, General Chemistry students do not produce any aspirin or impure aspirin in low yields. The major 
impurity has been identified by Infrared Spectroscopy and melting point determination as salicylic acid. 
The presence of salicylic has been attributed to the presence of water in laboratory equipment and the 
hydrolysis reaction. In order to make the experiment visually more interesting, increase the quality and 
quantity of aspirin produced and reduce the students' exposure to concentrated sulfuric acid, an 
alternative procedure for the synthesis of aspirin was developed using a transition metal as the acid 
catalyst. The use of a suitable transition metal catalyst makes the reaction solutions highly colored, 
produces a high quality of aspirin and allows for the synthesis of aspirin without the use of concentrated 
sulfuric acid. This study examines the affect of changing the catalyst on the synthesis of aspirin. 

400. Bringing real world problems into the Organic Chemistry curriculum: Synthesis and 
analysis of biodiesel 
Gloria Adjei-Bekoe, Dana Patterson and Amber Flynn Charlebois, Fairleigh Dickinson University, 
Madison, NJ 

The growing importance of alternative energy sources provides an opportunity to reinforce the 
applicability of chemistry to the daily lives of students. In addition, they can be introduced to green 
chemistry and to modern analytical techniques. We have developed a two-session laboratory experiment 
in which students convert vegetable oil into biodiesel through a classic transesterification reaction. The 
product is then analyzed by GC and/or GC/MS and compared to both standards and locally purchased 
diesel fuel. In the course of the laboratory experiment the students are exposed to environmentally 
conscious chemistry, gain experience in a basic organic reaction, and utilize modern instrumentation to 
characterize their products. 

401. Cytotoxicity of functionalized Hexagonal Mesoporous Silicates in IEC-18 and MDCK 
cells for a probable controlled release of Non-Steroidal Anti-Inflammatory Drugs 
Daniel Mayo 1, Melissa Zastrovl, Robin McCann 1 and Isabelle Lagadic2, (1 )Shippensburg UniverSity, 
Shippensburg, PA, (2)University of Connecticut, Storrs, CT 

Non-Steroidal Anti-Inflammatory drugs have been known to have a low solubility in water which causes 
complications of the drug to disperse. To combat this inevitable concern of low solubility, functionalized 
HMS can be used to prevent recrystalization. The cytotoxicity of one such functionalized HMS compound 
(HMS-S03) was determined in two different cells lines, an intestinal cell line and a kidney cell line. A non
radioactive cell proliferation assay was used to determine a relatively high ED50. 
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402. A Simple Hydroboration Procedure for a General Organic Lab 
Behrooz Nazer, Rowan University, Glassboro, NJ and Steven Furyk, Rider University, Lawrenceville, NJ 

The hydroboration-oxidation process allows organic chemists to synthesize alcohols and other functional 
groups from alkenes. Unlike other processes however, hydroboration-oxidation results in the anti
markovnikov addition to the double bond of an alkene. This yields a product that would otherwise be very 
difficult to obtain from the alkene by any other method. Unfortunately, because this process requires an 
inert atmosphere, an expensive hydroborating reagent-borane in THF, and the use of syringes, it is not 
feasible to run such an experiment in a general organic chemistry laboratory. The goal of this research is 
the development of an alternative hydroboration-oxidation lab procedure that would utilize sodium 
borohydride and acetic acid as the hydroborating agents. The development of this procedure will allow 
organic chemistry students the opportunity to further explore hydroboration-oxidation in the lab 
environment. 

403. Analysis of Second-Hand Cigarette Smoke by SPME and GCxGC-TOFMS 
Mark Libardoni and Eric Nemec, LECO Corporation, St. Joseph, MI 

Second-hand smoke contains many compounds of intense interest to the health community. This poster 
will show data collected and presented using SPME technology and GCxGC-Time-of-Flight Mass 
Spectrometry for identification of the components of interest. 

404. Rapid Screening and Identification of Unknowns by HPLC-TOFMS and Automated 
Library Searching 
Paul Kennedy and Eric Nemec, LECO Corporation, St. Joseph, MI 

One of the most successful approaches for the identification of small molecule unknowns has been GC
MS analysis combined with mass spectral library searching. Unfortunately, a similarly useful tool has not 
yet presented itself in the field of LC-MS. This is primarily due to the fact that the soft ionization 
techniques used with LC-MS generate mass spectra possessing very few ions, making library searching 
difficult. A more practical approach for identification of unknowns by LC-MS is to use complimentary 
techniques such as accurate mass measurements combined with additional structural information, either 
from NMR or MSn experiments. For cost effective measurement of accurate mass, time-of-flight mass 
spectrometry (TOFMS) has become a useful tool. For applications involving non-target analyte screening, 
TOFMS also offers high 'full scan' sensitivity and wide dynamic range for detection of large numbers of 
analytes over a wide concentration range. In this work, efforts towards the rapid identification of 
unknowns using TOFMS accurate mass data, automated peak finding, and novel library searching tools 
will be described. The scope and limitations of this approach will be evaluated and successful application 
of this methodology to the identification of unknown environmental contaminants will be presented. 

405. The toxicity and HPLC test of Diethylstibestrol to zebrafish (Brachydanio rerio) 
Zhenghua Duan Jr., Nankai university, Tianjin, China 

To evaluate toxic effects of Diethylstibestrol (DES) on aquatic organism, zebrafish (Danio rerio) embryo 
exposed in DES solutions was investigated, and the method of high performance liquid chromatography 
(HPLC) for DES to zebrafish embryo was established. Meanwhile, an oligonucleotide-based DNA chip 
was used to investigate gene expression changes in zebrafish treated with DES. Results showed that 
even under different treatments (Ohpf and Bhpf), the sub lethal endpoints were both with this order: 72h 
delayed hatch>4Bh reduced rate of heartbeat>24h no spontaneous movements>32h no heartbeat; 
however, while comparing with Ohpf exposure, the toxicity of DES at Bhpf exposure was obviously 
decreased. The early stage of zebrafish embryo was more sensitive to the exposure of DES. The exposal 
concentrations of DES (O-O.3mgoL-1) and durations (24h, 4Bh and 72h) were significantly positive 
correlated with the levels of DES in zebrafish embryo; While the embryo after 24h, 4Bh and 72h exposure 
of O.2mgoL-1DES, the levels of DES in zebrafish embryo were 25.7B±4.95, 54.BB±7.10 and 
71.93±10.551gog-1, separately. Among 14 genes selected to study, 13 genes including vg3 were 
respectively up-regulated, but cyp1A1 were down-regulated. 
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Keynote Address: Professor Bassam Shakhashiri- University of Wisconsin, 
Madison 
Sponsor: Thomson Co 

Session Overview: Bassam Z. Shakhashiri is professor of chemistry at the University of Wisconsin
Madison and the first holder of the William T. Evjue Distinguished Chair for the Wisconsin Idea. He is well 
known internationally for his effective leadership in promoting excellence in science education at all levels 
and for his development and use of demonstrations in the teaching of chemistry in classrooms as well as 
in less formal settings such as museums, convention centers, shopping malls and retirement homes. The 
Encyclopedia Britannica cites him as the "dean of lecture demonstrators in America." His scholarly 
publications, including the multi-volume series, Chemical Demonstrations A Handbook for Teachers of 
Chemistry, are models of learning and instruction that have been translated into several languages. 

406. Enlightenment and the Responsibilites of the Enlightened in Communicating 
Chemistry 
Bassam Z. Shakhashiri, University of Wisconsin-Madison, Madison, WI 

Chemistry is both the central science and as the familiar science. The familiarity of chemistry has yet to 
be fully exploited in reaching all segments of society, especially the nonspecialists. Chemistry brings a 
wide range of goods and functions to everyone and thus is vital to our democracy. Science literacy is 
necessary for the democratic process to work. I make a distinction between scientific literacy, expertise in 
a particular field, and science literacy, a broad appreciation and understanding of science and its 
practitioners, and of what science is capable of achieving and what it cannot accomplish. Science literacy 
enlightens and enables people to make informed choices; to be skeptical; to reject shams, quackery, and 
unproven conjecture; and to avoid being bamboozled into making foolish decisions where matters of 
science and technology are concerned. Science literacy is for everyone-chemists, artists, humanists, all 
professionals, the general public, youth and adults alike. All practitioners of chemistry must work 
effectively to achieve science literacy by increasing awareness of chemicals, their transformations, 
hazards, and how they benefit everyone's health, safety, and environment. We must improve and expand 
our role in communicating the value of science and technology to students, parents, community leaders, 
the public at large, and to decision makers in government and the private sector. We must showcase the 
best of chemistry as it addresses significant human and societal issues. My presentation will include 
demonstrations to show how science can be communicated to all segments of our society. Students, 
faculty, and all members of the community are invited. Come learn about combustion, exploding balloons, 
liquids that glow in the dark, polymers, and other spectacular scientific phenomena. You will sit at the 
edge of your seat and will see science in action. 
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Organic Chemistry General Session II 
Organizer: Christine Martey-Ochola Villanova University, Villanova, PA 
Presider: Deanna L. Zubris Villanova University, Villanova, PA 

407. Diastereose/ective Addition of Organometallic Reagents to Chiral y
Hydroxybutenolides 
William H. Miles, Daniela G. Duca, Jayrd T. Freedman, Elliot O. Goodzeit, Kristin B. Hamman, Chiquita 
A. Palha De Sousa, Brandon R. Selfridge and Pui-In Tang, Lafayette College, Easton, PA 

The y-hydroxybutenolide mOiety is a readily accessible but underutilized functional group. We have 
developed conditions for the diastereoselective addition of a methyl group to chiral y-hydroxybutenolides 
1. The addition of other groups to 1 and related asymmetric synthetic studies of y-hydroxybutenolides will 
be discussed. 

R~'OOH 
ROO 

:::--

1 

408. The application of the sequential Birch reduction-allylationiCope rearrangement to 
the first enantiose/ective synthesis of (-)-Iycoramine 
William Malachowski, Tapas Paul and Sophia Phounsavath, Bryn Mawr College, Bryn Mawr, PA 

The enantioselective synthesis of carbocyclic quaternary stereogenic centers remains an important 
challenge in organic chemistry and natural product synthesis. We have developed a method for the 
construction of quaternary stereocenters on a 2-cyclohexen-1-one ring with good to excellent levels of 
enantioselectivity. The quaternary stereocenter is created through a new synthetic sequence involving 
three reactions: the enantioselective Birch reduction-allylation, enol ether hydrolysis, and the Cope 
rearrangement. To illustrate the ability of the sequence to enantioselectively generate complex structures, 
a variety of substrates were demonstrated. Notably, the sequence works for the enantioselective 
generation of vicinal quaternary-tertiary stereocenters, the generation of congested arylic quaternary 
stereocenters, and hydroxyalkyl substituted quaternary stereocenters. The utility of this new tool in 
addressing challenges in natural product synthesis is illustrated in the first total synthesis of (-)-Iycoramine. 

409. Direct, Enantiose/ective Generation of (Z)-Disubstituted Allylic Alcohol 
Luca Salvi, Sang-Jin Jeon, Ethan L. Fisher, Patrick J. Carroll and Patrick J. Walsh, University of 
Pennsylvania, Philadelphia, PA 

A novel catalytic asymmetric method for the synthesis of (Z)-disubstituted allylic alcohols will be 
presented. Our one-pot procedure entails hydroboration of chloro alkynes and addition of a hydride 
source (t-BuLi), which results in formation of a (Z)-vinylborane. Boron to zinc transmetalation of the vinyl 
group with ZnEt2 and addition of a chiral ligand and substrate aldehyde results in formation of racemic 
(Z)-allylic alcohols. Unfortunately, the LiCI (generated on addition of t-BuLi ) is a much faster catalyst than 
the asymmetric catalyst. We have found, however, that addition of TEEDA to inhibit the background 
reaction promoted by LiCI allows direct generation of enantioenriched (Z)-allylic alcohols for the first time. 
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410. The Synthesis and Bioassay of Reduced Amide Inhibitors of Pin 1 and Cyp 
Guoyan G. Xu, Virginia Tech, Blacksburg, VA and Felicia A. Etzkorn, Virginia Polytechnic Institute and 
State University, Blacksburg, VA 

Inhibition of Pin1, the essential cell cycle regulator, is likely to lead to interesting biological activities, and 
inhibitors of Pin1 may serve as anti-cancer drugs. A twisted amide mechanism was proposed based on 
the mechanistic study on CyP and FKBP. The reduced amide peptide analogues 1 and 2 for Pin1 and 
CyP respectively were designed based on the likely "twisted amide" isomerization mechanism and 
synthesized. Both of them were synthesized through 6 steps in 12% yield for the analogue 1, and 27% 
yield for the analogue 2. The analogue 1 inhibited Pin with the ICSO in a low micromolar and the analogue 
2 inhibited CyP with the ICSO in milimolar. 

411. Synthesis of a Conformationally Constrained Collagen-like Polypeptide Mimic 
Nan Dai1, Xiaodong Wang1, Mathew Shoulders1 and Felicia A. Etzkorn2, (1)Virginia Tech, Blacksburg, VA, 
(2)Virginia Polytechnic Institute and State University, Blacksburg, VA 

Collagen is one of the most abundant and important proteins in nature. The primary structure of collagen 
can be represented as (Xaa-Yaa-Gly)n, where 10% of Xaa is praline(Pro), and 10-12% of Yaa is 
hydroxyproline(Hyp). A side-chain protected monomer mimic, Fmoc-Gly-[?(E)CH=C]-Pro-Hyp(tBu)-OH 
with a conformationally constrained prolyl amide bond was designed and synthesized. Since proline 
residues in collagen are in the trans-conformation, the (E)-alkene monomer was synthesized 
stereoselectively. And the desired stereo-isomer was also separated to mimic the natural all L-amino acid 
residues. The synthesized tripeptide mimic is ready for solid phase synthesis. 
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412. Propargylic oxidation catalyzed by dirhodium caprolactamate: Rapid access to a,p
acetylenic ketones 
Emily C. McLaughlin and Michael P. Doyle, University of Maryland, College Park, MD 

Dirhodium(lI} caprolactamate (1), Rh2(cap}4, is a highly effective catalyst for C-H oxidation when paired 
with t-butyl hydroperoxide (t-BuOOH). Using this catalytic system, allylic, benzylic, and secondary amine 
oxidations have been reported. For this work, alternate reaction conditions, including the use of water as 
an 'environmentally friendly' solvent, are explored. Consequently, the scope of C-H oxidation can be 
expanded to include propargylic substrates to form a,l3-acetylenic carbonyl compounds. Most reactions 
are performed at ambient temperature and all employ an inexpensive and easy to handle oxidant, T
HYDRO® (70% t-BuOOH in water). The breadth of propargylic oxidation and synthetic applications of a,l3-
acetylenic ketones are also reported. 
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413. Synthesis of the Northern Fragment of TMC-95A, and Model Studies on the Oxindole 
Ring System 
Ahalya Ramanathan and Leslie S. Jimenez, Rutgers, The State University of New Jersey, Piscataway, 
NJ 

The northern fragment of TMC-95A has an oxidized indole sidechain, which can be synthesized from N
Boc-L-tryptophan. The 5-chloro group can be selectively removed from the 5,7-dichloro tryptophan 
derivative leaving the 7-chloro analog as the major product. Model studies were also done on 5,7-
dibromo-3-methyloxindole and 5,7-dibromo-3-hydroxy-3-methyloxindole to confirm if selective reduction of 
the 5-bromo group is applicable to these oxindole ring systems. 
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414. Toward the total synthesis of morphine: The asymmetric construction of 5-alkyl, 6-
aryl cyclohexenones 
David Alan Gerstenhaber and Douglass F. Taber, University of Delaware, Newark, DE 

We are developing methods for the asymmetric construction of S-alkyl,6-aryl cyclohexenones for use in 
natural product synthesis. We are exploring two approaches: The Fe mediated ring expansion of a 
vinylcyclopropane, and an organocatalyic Robinson annulation of an aryl ketone with an a,b-unsaturated 
aldehyde. Our objective is the total synthesis of morphine. 
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415. Toward the total synthesis of ritterazine 0 
Jean-Michel Joerger and Douglass F. Taber, University of Delaware, Newark, DE 

We have prepared the enantiomerically-pure S/S-spiroketal 2 required for the synthesis of the ritterazines, 
by ring closure of 1 followed by equilibration with high diastereocontrol. Further, we have coupled the 
spiroketal with 3, and after a series of transformations, we have obtained 4. We will describe progress 
toward our target 5. 
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Chemical Education II 
Sponsor: Thomson Co., ACS Division of Chemical Education (CHED) 
Organizer: Andrea E. Martin Widener University, Chester, PA 
Presider: Andrea E. Martin Widener University, Chester, PA 

416. Process oriented guided inquiry learning (POGIL) in the high school classroom and 
lab 
Danica C. Gardner, Glenelg Country School, Ellicott City, MD 

This presentation will be a follow-up to a POGIL lab workshop attended in June 2006. During this school 
year, I have used POGIL techniques in both the lab and the classroom for my Honors Chemistry courses, 
and will be sharing my observations and highlights from the year. 

417. Two trials, not too much error: introducing PO GIL instruction into the organic 
chemistry laboratory 
Robin R. Kucharczyk, Monmouth UniverSity, West Long Branch, NJ 

Two POGIL experiments were introduced into the organic chemistry laboratory curriculum at Monmouth 
University during the 2006-2007 academic year. In January 2007 students tested an experiment 
developed at the summer 2006 POGIL Laboratory Workshop. Each student converted an unknown 
primary alcohol into the corresponding alkyl bromide and then characterized the alkyl bromide using 
physical properties and spectroscopic methods. This allowed each student to answer the question, "Given 
the physical properties and spectral analysis of a synthesized alkyl bromide, what primary alcohol was 
employed in its preparation?" In December 2006 students carried out an adaptation of an established 
POGIL experiment, answering the question, "What role does solvent play in nucleophilic aliphatic 
substitution reactions?" Both experiments were well received; however, the first will undergo a few 
modifications before being used again in summer 2007. 

418. Designing a PO GIL-based Bioanalytical Laboratory: Conceptual Continuity with the 
General Chem Lab 
Maryann McDermott Jones and Jane Klassen, University of Maryland, College Park, MD 

In the Fall of 2005, the Department of Chemistry and Biochemistry at the University of Maryland began 
the roll-out of a new 4-semester introductory chemistry course sequence: a single semester of General 
Chemistry topics through the basics of equilibrium and acid-base chemistry; followed by two semesters of 
Organic Chemistry; ending with equilibrium, acid-base, redox and kinetics studies explored in the context 
of a bio-analytical laboratory program. We will describe individual lab exercises in this POGIL-based 
course, emphasizing how the concept-driven Team Discussion questions in the POGIL General 
Chemistry lab are revisited and reinforced in the structure of the bio-analytical experiments. 

419. Improving the general chemistry review session 
Daniel B. King, Drexel UniverSity, Philadelphia, PA 

In our large-enrollment (-900 students) general chemistry course, students are separated into several 
lectures of 150-250 students, but take common exams. As a way to offer additional help for all students 
as they prepare for the exams, we run review sessions outside of class time, when most students can 
attend. In prior years, these review sessions generally involved an instructor answering student questions 
and were poorly attended. Starting last year, the review session format was changed in an attempt to 
improve the effectiveness of the sessions. Review sessions now consist of a practice exam, where each 
student can use a personal response device (or "clicker") to submit his/her answer. The amount of time 
spent on the explanation of each answer is directly related to the percentage of students who answered 
correctly. 
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This new approach has improved review session attendance dramatically. Currently, close to one-third of 
the students enrolled in the course attend the review sessions. Survey results show that more than 95% 
of the students say that the reviews helped them prepare for the exam. While the use of the clickers 
facilitated the new format, students rated the practice-quiz format itself as the most helpful feature of the 
review session. 

420. Using a computer to run the General Chemistry Laboratory 
Rudolph W. Kluiber, Rutgers University, Newark, NJ 

Teaching General Chemistry Laboratory is a time consuming, labor intensive task. GenChem, a 
programmed computer, doing most of the work normally done by lab instructors remedies this. From pre
labs to final grade, GenChem takes over most routine teaching duties. Before coming to the lab, students 
must pass individualized pre-labs using GenChem. This is their ticket to start work in the lab. GenChem 
also allows students to download and view videos. These replace laboratory instructor talks. In the lab, 
GenChem individualizes student experiments to prevent mindless copying. It also gives a short no-credit 
quiz at the start of lab work to refocus the student on the experiment at hand. Students enter 
experimental data into GenChem and, on a one time basis, GenChem may comment if there are serious 
errors which can be easily corrected. Calculations and conclusions are also entered into the computer 
and again the student receives a one time error warning. Finally GenChem grades and records each 
student's work and produces the graded printout. GenChem keeps extensive and accurate records for the 
instructor. Except for grading of a few synthesized products and writeups, GenChem does all the grading. 
As an added bonus, Genchem allows students to do extra-credit experiments. These are short, simple 
but significant hands-on laboratory studies designed to make the student think. At the end of the 
semester, GenChem even produces the final course grade. GenChem can keep track of many different 
experiments in the same lab period so it facilitates makeups and repeats. GenChem helps students by 
providing timely feedback without discrimination. It demands increased accountability and keeps each 
student aware of their curent status. The instructor is relieved of tedious grading and record keeping, yet 
maintains control. GenChem allows them to do the fun part of teaching, interaction with the students. 

421. Experiences modifying the website for a prep chemistry course on Blackboard with 
a view to teaching the course online 
Kuruvilla Zachariah, Ohio University Eastern, St. Clairsville, OH 

The prep chemistry course taught at Ohio University's Eastern campus is ideally suited for conversion to 
a completely online format. One reason is that it does not have a laboratory component. Blackboard 
course management system has been used for several years to add online content in the form of 
PowerPoint slides, video clips, and supplemental reading assignments. Students also take online quizzes 
for practice. Contents on the website need to be organized differently when attempting to convert existing 
courses to a completely online format. Recent experience converting a course on technology and 
leadership into an online version has allowed me to organize the contents for the chemistry course in 
folders for each week. Tips to produce a robust, user-friendly website will be discussed. Lessons learned 
in producing audio files of lectures and effective use of discussion boards will be shared in this 
presentation. 

422. Experiences within the Preparing Future Faculty Program at the University of 
Michigan 
Curtis M. Zaleski, Shippensburg University, Shippensburg, PA 

The Preparing Future Faculty (PFF) program in the Department of Chemistry at the University of Michigan, 
Ann Arbor provides graduate students and postdoctoral fellows with opportunities to experience all 
aspects of a faculty position. Through a slow immersion process, graduate students and postdoctoral 
fellows gain experience balancing several aspects of faculty life including teaching, research, and 
committee work. The seminar will provide a broad overview of the program as well as the specific 
experiences of the presenter in the PFF program while a graduate student and postdoctoral fellow at the 
University of Michigan. The seminar is designed for undergraduate students considering a career in 
higher education and is intended for faculty who wish to advise students about PFF programs. 
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423. Overview and Growth of Qualitative Research in Chemical and Science Education 
Joseph W. Shane, Shippensburg University, Shippensburg, PA 

This talk is a brief overview of qualitative research in chemical and science education which, since the 
1980's, has often been used to characterize how students understand and apply scientific concepts, how 
attitudes in a given discipline develop, or how to improve teachers' classroom performance. Broadly 
defined, qualitative research is the use of documents, observations, and interviews to lend insight into a 
particular human phenomenon. I will summarize some of the theoretical underpinnings, the types of 
questions that qualitative research in chemical and science education seeks to answer, distinctions from 
quantitative methods (e.g. surveys and test scores), and examples from my own work as well as from 
more established colleagues. Although this talk is designed for a lay audience, experienced qualitative 
researchers are encouraged to attend to add their perspectives about this growing field. 

424. Spectroscopy reference tools in academic research and teaching: an historical 
overview 
Marie Scandone, Gregory Banik and Leo Collins, Bio-Rad Laboratories, Phila, PA 

The role of spectroscopy in academic research and teaching is clear and long-standing. Spectral 
reference sources began in the 1950's with the publication of print handbooks of IR, NMR, and other 
spectral and chromatographic data. The hardcopy era gave way to the electronic age with the advent of 
personal computers and the digitization of spectral data in the 1980's. Since then, the number of available 
spectral collections as well as the power of the informatics tools required to manage the collections have 
continued to grow. 

Celebrating the 60th anniversary of spectral reference sources, this talk provides an historical review of 
the Sadtler, Wiley, and Chemical Concepts collections, and introduces a new collection of 1.2 million 
spectra specifically designed for academic research and teaching. 

RNA Function in Gene Regulation 
Organizer: Allen Nicholson Temple University, Philadelphia, PA 
Presider: Allen Nicholson Temple University, Philadelphia, PA 
Session Overview: RNA plays functionally diverse roles in gene expression and regulation, and novel 
RNA-based gene regulatory mechanisms continue to be discovered. This session intends to present new 
information on rapidly progressing areas of RNA research in eukaryotic and bacterial systems, with a 
special focus on RNA processing, RNA editing, and RNA-protein interactions in translation. 

425. Double-stranded RNA processing in gene expression and regulation 
Allen W. Nicholson, Temple University, Philadelphia, PA 

The enzymatic cleavage of double-stranded(ds) RNA is a key step in the maturation and decay of many 
eukaryotic and bacterial RNAs, and is a required event in RNA interference and related gene silencing 
pathways. Members of the ribonuclease III family are the primary agents of dsRNA processing, and 
function as divalent-metal-ion-dependent phosphodiesterases. The mechanism by which bacterial RNase 
III identifies its substrates and catalyzes phosphodiester cleavage is only partially understood. We have 
obtained kinetic and inhibitor evidence that RNase III employs a two-Mg2+-ion catalytic mechanism, and 
that the enzyme recognizes local RNA sequence and structural features to select the target sites in its 
substrates. In addition, we have demonstrated that bacterial RNase III can act as a non-catalytic RNA
binding protein, with gene-regulatory potential. These results will be presented in the context of the crystal 
structures and gene-regulatory functions of RNase III orthologs. 
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426. RNA and transcriptome plasticity through mammalian RNA editing 
Stefan Maas, Dylan Dupuis and Willemijn Gommans, Lehigh University, Bethlehem, PA 

Evidence from comparative genome analyses suggests that organismal complexity and diversity by and 
large arise from increasingly more elaborate regulation of gene expression rather than through the 
invention of novel genes. An important mechanism for the generation of molecular diversity in mammals 
is pre-mRNA editing by A-to-I modification. It increases RNA and protein diversity and regulates key 
functional properties of neurotransmitter receptors in the central nervous system by changing single 
codons in pre-mRNA. The editing machinery specifically targets single nucleotides for editing within 
partially double-stranded pre-mRNA structures. The deficiency or misregulation of editing has been 
implicated in the etiology of neurological diseases, such as epilepsy, amyotrophic lateral sclerosis (ALS), 
depression and tumor progression. 

We have recently identified Alu repeat elements in the human genome as a major target for post
transcriptional processing by A-to-I RNA editing. These findings suggest additional roles for RNA editing 
and links it to other RNA processing phenomena, such as alternative pre-mRNA splicing as well as siRNA 
mediated gene silencing and miRNA function. We and others have further mapped RNA editing events to 
micro RNA precursor sequences that suggest changes for the processing of miRNAs and miRNA target 
specificity. The long term goals of our ongoing studies are to determine the prevalence of A-to-I RNA 
editing in the human transcriptome, to characterize the functional consequences of editing for the 
targeted genes and to obtain insights into regulatory mechanisms for RNA editing in vivo. 

427. Kinetic insights into tRNA aminoacylation 
Ya-Ming Hou, Thomas Jefferson University, Philadelphia, PA 

Aminoacyl-tRNA, in which an aminoacyl moiety is attached to the tRNA 3' end, provides the basis for 
relating an amino acid with an anticodon triplet of the genetic code. There are 20 types of aminoacyl
tRNA, each specific for one amino acid and required for decoding of specific codons on the ribosome. An 
aminoacyl-tRNA is synthesized by its cognate aminoacyl-tRNA synthetase and is delivered to the 
ribosome via the elongation factor EF-Tu. Kinetic studies have shown that certain aminoacyl-tRNA 
synthetases bind to their product aminoacyl-tRNA tightly, thus raising the concern that these tight 
enzyme-product complexes will inhibit enzyme turnover and delay delivery of the product to the ribosome. 
The ability of aminoacyl-tRNA synthetases to address this rate-limiting product release problem, and how 
to maintain the quality of the product without compromising the rate of protein synthesis, will be discussed. 

428. A dynamic second-order k-means clustering method for studying dissipative 
structures in living cells 
Sungchul Ji, Rutgers University, Piscataway, NJ and Andrei Zinovyev, The Curie Institute, Paris, AL, 
France 

K-means clustering groups objects based on their similarities, where k is the number of clusters. A 
dynamic second-order k-means (DSOKM) clustering is characterized by i} k acting as an independent 
variable, and ii} the transformation of original data into a secondary form before cluster analysis (e.g., 
mapping original data on to the elastic principal grid (EPG) of A. Gorban and A. Zinovyev). We employed 
a DSOKM clustering method implemented with ViDaExpert to analyze the kinetic behaviors of the 
genome-wide mRNA levels measured in budding yeast by Garcia-Martinez al. [Mol. Cell 15:303-313 
(2004)]. The glycolytic and oxphos transcripts were found to cluster into two separate regions on EPG 
and exhibited distinct dynamics as k is varied from 4 to 84 in 6 steps. To quantify the kinetics of the 
cluster motions on EPG, we defined an order parameter called "transcript denSity (d_ T)" as d_ T = k(the % 
of the total transcripts with a given function localized within a set of contiguous clusters}/(the fraction of 
the total grid area occupied by contiguous clusters}. When d_ T values of various functional transcripts are 
plotted against k on a log-log scale, straight lines were obtained obeying the power law, d_ T = akl\w, 
where a is a proportionality constant, and w is the 'critical' exponent which varied with the biological 
functions of clusters. We found that protein synthesis transcripts and transcripts with unknown functions 
had similar w values (0.29 vs. 0.28) as compared to others (0.65-0.78), suggesting that most of the 290 
unknown RNA molecules may partiCipate in protein synthesis as protein-synthesis-regulators [J. S. 
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Mattick, Nature Rev. Genetics 5:316-323]. Thus the DSOKM clustering method has demonstrated its 
utility in classifying intracellular dissipative structures [So Ji, J. theoret. BioI. 116:399-4126 (1985)] and 
may prove equally useful in studying other more complex dissipative structures, including EEG and EKG. 

429. Transcription factors that regulate RNA polymerase catalysis in bacteria 
Sergei Borukhov, UMDNJ, Stratford, NJ 

This talk will present the structure-function correlates and the mechanisms of action and regulation of two 
homologous transcription elongation factors, GreAtB and Gfh1. These factors bind RNA polymerase core 
or holoenzyme in the secondary channel, and act directly on the RNA polymerase catalytic center by 
stimulating or inhibiting its functional activities. 

Environmental Interfaces 
Sponsor: ACS Division of Environmental Chemistry (ENVR) 
Organizer: Daniel R. Strongin Temple University, Philadelphia, PA 
Presider: Daniel R. Strongin Temple University, Philadelphia, PA 
Session Overview: The symposium will highlight research that is helping to understand important 
environmental interfaces. These gas/solid or liquid/solid interfaces might play important roles in such 
areas as soil, aquatic, or atmospheric chemistry. Contributions that highlight experimental and/or 
theoretical research of such interfaces are welcome. 

430. Combining computational chemistry and spectroscopy to understand the mineral
water interface 
James D. Kubicki1, Donald L. Sparks2 and Kristian W. Paul2, (1)Penn State, University Park, PA, 
(2)University of Delaware, Newark, DE 

Interpretation of spectra in systems of environmental interest is not generally straightforward due to the 
lack of close analogs and a clear structure of some components of the system. Computational chemistry 
can be used as an objective method to test interpretations of spectra. This talk will focus on applying ab 
initio methods to complement vibrational, NMR, and EXAFS spectroscopic information. Examples of 
systems studied include phosphate/Fe-hydroxides, arsenate/AI- and Fe-hydroxides, and fractured silica 
surfaces. Phosphate interactions with Fe-hydroxides are important in controlling nutrient availability in 
soils and transport within streams. In addition, organo-phosphate bonding may be a key attachment 
mechanism for bacteria at Fe-oxide surfaces. Interpretation of IR spectra is enhanced by model 
predictions of vibrational frequencies for various surface complexes. In addition, comparison of molecular 
orbital calculations on clusters are compared to periodic planewave density functional theory results in 
terms of structures and adsorption energies. Ab initio calculations were used to help explain As(V) and 
As (I II) adsorption behavior onto amorphous AI- and Fe-hydroxides in conjunction with EXAFS 
measurements. Fractured silica surfaces have been implicated in silicosis. These calculations test 
structures that could give rise to radical formation on silica surfaces. Calculations to simulate the creation 
of Si and SiO radical species on sufaces and their subsequent production of OH radicals will be 
discussed. 

431. Molecular Dynamics Simulation of Liquid/Liquid (OctanollWateR) Interfaces 
Preston B. Moore, University of the Sciences in Philadelphia, Philadelphia, PA 

Structurally isomeric octanol interfacial systems, water/vapor, 3-octanol/vapor, n-octanol/vapor, 3-
octanol/water, n-octanol/water, and mixed 3-octanol+noctanol/water are investigated using molecular 
dynamics simulation techniques. The present study is intended to investigate strongly associated 
liquid/liquid interfaces, probe the atomistic structure of these interfaces, and study the effects of interfaces 
on mixtures. The molecules were initially placed randomly into a box a to minimize bias within the initial 
conditions and to fully sample the structural conformations of the interface. During equilibration an 
interface formed via phase separation and resulted in a slab geometry with a molecularly sharp interface. 
However, some water molecules remained within octanol phase with a mole fraction of 0.12 after 
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equilibration. Our results support the hypothesis of an ordered interface only 1 or 2 molecular layers deep 
before bulk properties are reached for both the 3-octanol and water systems. However, in contrast to 
most other interfacial systems studied by molecular dynamics simulations, the n-octanol interface extends 
for several molecular layers. The octanol hydroxyl groups form a hydrogen bonding network with water 
which orders the surface molecules toward a preferred direction and produces a hydrophilic/hydrophobic 
layering. The ordered n-octanol produces an oscillating low-high density of oxygen atoms out of phase 
with a high-low density of carbon atoms, consistent with an oscillating dielectric. In contrast, the isomeric 
3-octanol has only a single carbon rich layer directly proximal to the interface, which is a result of the 
different molecular topology. Both 3-octanol and n-octanol roughen the water interface with respect to the 
water/vapor interface. The "wet" octanol phases, in the octanol/water systems reach bulk properties in a 
shorter distance than the "dry" octanol/vapor interfaces 

432. Ligand Exchange and Electron Transfer Reactions Unique to MinerallWater 
Interfaces 
Alan Stone, Johns Hopkins University, Baltimore, MD 

Mineral surfaces are important reactants. In sediments, and saturated soils, mineral surface area loadings 
can reach hundreds of square meters per liter. (Hydr)oxide minerals coat the walls of pipes used to 
distribute drinking water and to dissipate heat in cooling water systems. Concepts and information gained 
from homogeneous solution experiments provide the starting point for understanding interfacial reactions. 
There are, however, striking differences. Many surfaces acquire a net charge through adsorption of 
cations in excess of anions, or vice versa. This charge sets up a potential gradient in overlying solution 
which affects ion distribution in overlying solution. Surface-bound atoms are hydrated, and the ordering of 
water near mineral surfaces is different from what's observed in bulk solution. Surface-bound atoms have 
neighbors, yielding interesting cooperative and topological effects. These and additional phenomena can 
be explored by reacting mineral/water interfaces with structurally-varied organic probe molecules. 
Replacing one ligand donor group with another, adding or removing hydrophobic portions of molecules, 
and changing the placement of oxidizable or reducible moieties within the molecular structure can have 
surprising effects on pathways and rates of reactions at surfaces. 

433. Observation of water structure in colloidal silica using A TR-FTIR and the Subtractive 
Kramers-Kronig Transform 
Joseph R. Bailey and Molly M. McGuire, Bucknell University, Lewisburg, PA 

Separation of the real (n) and imaginary (k) parts of ATR-FTIR reflectivity spectra via the subtractive 
Kramers-Kronig transform allows for qualitative analysis of silica colloids with different densities. 
Normalized absorptivity index (k) spectra were used to create difference spectra that reveal how the water 
structure in each colloid differs from that of bulk water. Utilizing this method, it has been shown that there 
is an increase in strongly hydrogen-bonded water at low colloidal silica densities, and a decrease at 
higher densities. These observations can be explained in terms of the disordered/ordered phase 
transition of colloidal silica as a function of particle density. 

434. Heterogeneous reduction of aqueous U(VI) and stabilization of sorbed U(V): 
exploiting fine structures in the U4f XPS in order to distinguish U oxidation states 
Eugene IIton, Pacific Northwest National Laboratory, Richland, WA 

Bacterially mediated and abiotic heterogeneous reduction of aqueous uranyl are of great interest due to 
the threat posed by uranium in the environment and the strong influence that oxidation state has on 
uranium solubility. In most such studies the oxidation state of uranium was identified as U(IV) and/or U(VI). 
The exception for the abiotic case is the study of lIton et al. (2005) which showed that reduction of U(VI) 
on a ferrous silicate surface produced both sorbed U(V) and U(IV) over a broad range of pH. The primary 
method used to identify the distribution of U oxidation states was X-ray photoelectron spectroscopy (XPS). 
In particular, the satellite structure of the U4f line was a very important tool for unraveling oxidation states 
because the binding energy separations between the U(V) and U(IV) primary core lines were often too 
small to easily resolve individual peaks in the composite spectra. Although the satellite structures reflect 
the bonding environment as well as oxidation states, recent work (liton et al. 2007) indicates that the U4f 
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satellite structures appear to be particularly robust indicators of the oxidation state of U in oxides and 
oxyhydroxides. This has strong implications for interpreting the XPS of mixed valence U oxides but is not 
with out controversy. For example, although XPS studies of corroding U02 have recorded the 
appearance of U4f satellites that are consistent with near-surface U(V), most such work has hypothesized 
that the satellites result from bonding environment effects in U(IV)-U(VI) mixed valence U02+x. In this 
regard, we are beginning to use ab initio many-body theory to better distinguish the effects of oxidation 
state and bonding environment on the core-level XPS and XANES of actinide minerals and compounds .. 

lIton E.S. et al. (2005) Inorg. Chem. 44, 2986-2988; lIton E.S. et al. (2007) Surf. Sci. 601, 908-916. 

435. Interactions of pyrite with bacteria and the effect of adsorbed organics 
Jun Hao, Eelin Lim, Riley Murphy and Daniel R. Strongin, Temple University, Philadelphia, PA 

Acid Mine drainage (AMD) is a significant environmental problem. Bacteria play a significant role in 
causing AMD, since they playa large role in catalyzing the oxidation of pyrite (a root cause of AMD) and 
the concomitant development of acidic conditions. The chemolithoautotrophic species, Acidithiobacillus 
ferrooxidans, and the heterotrophic species, Acidiphilium acidophilum were investigated on the pyrite 
surface with atomic force microscopy (AFM) and aqueous batch reaction rate measurements. AFM was 
used to investigate the growth of this bacterial species on the pyrite surface at a pH close to 2, with and 
without an adsorbed organic layer of phosphocholine lipid. Specifically, 1 ,2-bis(1 0, 12-tricosadiynoyl)-sn
Glycero-3-Phosphocholine lipid (23:2 Diyne PC), a phosphocholine lipid, was used, which based on 
earlier work showed a strong inhibitory effect on both the abiotic and biotic oxidation rate of pyrite. AFM 
showed that under the experimental conditions used in this study, the lipid formed a bilayer-structure on 
the mineral surface, which was stable for long periods (>25 days) of time in the presence of the bacteria. 
In- situ AFM also showed that the adsorption of the phosphocholine lipid resulted in a decrease in the 
amount of surface-bound bacteria (relative to the aqueous phase), due to the strong interaction of the 
phosphate functional group of the lipid and the pyrite surface. 

436. Impact of chemical stress on bacterial metabolism 
Sujata Ray and Catherine A. Peters, Princeton University, Princeton, NJ 

Chemical stress may alter microbiological metabolism and this, in turn, may affect the natural and 
engineered systems where these organisms function. The impact of chemical stress was investigated 
using model chemicals 2,4 dinitrophenol (DNP), pentachlorophenol (PCP), and N-ethylmaleimide (NEM). 
Biological activity of Pseudomonas aeruginosa was measured in batch systems, with and without 
stressors at sub-lethal concentrations. Experimental results were interpreted with the Monod model to 
determine effects on growth parameters. DNP, between 49 and 140 mg/L, and PCP, at 15 and 38 mg/L, 
caused decreases in biomass growth yields, but did not inhibit substrate utilization rates. These effects 
increased with stressor concentrations, showing as much as a 10% yield reduction at highest DNP 
concentration. This suggests that a portion of carbon and energy resources are diverted from growth and 
used in stress management and protection. DNP, between 300 and 700 mg/L, and PCP at 85 mg/L 
caused decreases in growth yields and substrate utilization rates. This suggests an inhibition of both 
anabolism and catabolism. NEM was the most potent stressor, inhibiting biological activity at 
concentrations as low as 2.7 mg/L. The study also investigated whether adaptive responses are 
developed by pre-exposure to chemical stressors. It was found that pre-exposure weakened the microbial 
populations at specific stressor concentrations. These findings will ultimately be useful in better 
monitoring and management of biological treatment operations and contaminated natural systems. 
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Drugs: Manufacturing, Analyses and FDA Regulations 
Organizer: Zelleka Getahun Center for Drug Evaluation and Research, FDA, Rockville, MD 
Presider: Zelleka Getahun CDER / FDA, Rockville, MD 
Session Overview: : The workshop is a forum for the presentation of the critical factors that determine 
consistent quality of pharmaceutical products, the science behind drug manufacturing process, 
appropriate analytical methods, evaluation of the science behind the regulatory requirements and 
recommendation of changes in the regulatory field. The invited speakers are from Academia, Industry and 
FDA. Topics intended to be covered by the Workshop are: - Current opinion on regulatory requirements 
for Drug Substances (Active Pharmaceutical Ingredients) - Critical factors in ensuring batch to batch 
consistency in drug product manufacturing, bioavailability and stability - Formulation, correlation of 
dissolution to bioavailability (in immediate release and extended release products), dissolution methods -
Current FDA "Chemistry Manufacturing and Controls" (CMC) requirements, the rationale for the 
requirements (from industry / academia and regulators perspectives) - Critical factors missing in current 
CMC regulations, inclusion of which is recommended. 

437. Introductory Remarks 
Zelleka Getahun, Office of Generic Drugs, Food and Drug Administration, Rockville, MD 

Opinions and comments expressed in this Workshop are those of the presenters only and do not 
necessarily reflect the views or policies of the FDA. 

438. Chemistry, Manufacturing, and Controls (CMC) Requirements for Multi-source 
(Generic) Drug Products: Up to the Task? 
Richard C. Adams, Deputy Director, Division of Chemistry II, OGD, CDER, FDA, Rockville, MD 

What is the task? How do specific components of the CMC requirements contribute to the overall mission? 
Pharmaceutical Equivalence issues. Modified Release Generics with release mechanisms differing from 
the RLD. Narrow therapeutic index/Critical care drug products: special cases: should they be treated as 
such? Issues for problematic drugs. 

439. Leveraging Scientific Knowledge and Experience into Pharmaceutical Regulatory 
Submissions: An Analytical Perspective 
James S. McElvain, Director and Head of Analytical Chemistry Department, Amgen Inc., Thousand Oaks, 
CA 

The principles of Quality by Design (QbD) have recently become a modern bellwether for pharmaceutical 
drug development that is being embraced by both the pharmaceutical industry and international 
regulatory authorities such as the FDA. The elements of QbD are fundamentally based on the concept 
that the quality of a new molecular entity should be designed into the product from the start and evolves 
as the product matures through its development lifecycle. This science and risk based philosophy to 
product development relies on the knowledge that grows as the compound progresses through 
nonclinical and clinical development. At the time of final market application filing and commercial launch, 
these well defined and thoroughly characterized pharmaceuticals are ideally positioned to meet the 
current and future needs of the patients that depend on these life saving medicines. Despite the relative 
novelty of the term "QbD" in modern pharmaceutical development, the principles of applying good science 
to understanding and controlling product quality have been a cornerstone of the pharmaceutical industry 
for many years. The focus of this presentation will highlight several key examples of how critical analytical 
knowledge and experience gathered during product development can be essential to ensuring successful 
regulatory submissions and maintaining overall product quality. 
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440. Microenvironmental pH Modulation in Solid Dosage Forms: Chemical Stability, 
Dissolution, and Oral Absorption 
Munir A. Hussain, Senior Research Fellow, Bristol-Myers Squibb Company, New Brunswick, NJ 

Microenvironmental pH can affect solid dosage form performance, particularly stability and dissolution 
profile. Modulation of the microenvironmental pH through the use of pH modifiers can be a very effective 
tool in maximizing solid dosage form stability. Judicial selection of the appropriate pH modifier, its 
concentration and the manufacturing process used to incorporate the pH modifier is necessary to 
enhance stability. Microenvironmental pH modulation can also control the dissolution rate and oral 
absorption of both immediate and controlled release dosage forms of compounds with pH dependent 
solubility. Examples on the utilization of microenvironmental pH control to enhance stability and 
dissolution/oral absorption will be presented. 

441. Development of a sensitive and reliable dissolution procedure for unconventional 
drug delivery systems 
Reza Fassihi, Professor of Biopharmaceutics and Industrial Pharmacy, Temple University, Philadelphia, 
PA 

Development of a meaningful dissolution procedure and specifications for in-vitro and in-vivo applications 
(IVIVC) and assurance of product quality and batch-to-batch reproducibility in release profiles especially 
for modified release systems has been a challenge to both the pharmaceutical industries and the 
regulatory agencies. Both GI physiology and the physicochemical properties of the drug and behavior of 
the delivery system are important to the oral absorption. Dissolution study is particularly important for 
drugs that demonstrate absorption-rate limited or dissolution rate limited characteristics as defined by the 
Biopharmaceutics Classification System, BCS. In this respect a meaningful and discriminatory power of 
dissolution rate testing becomes critical and development of a sensitive, reliable in-vitro dissolution 
procedure for the quality of a product and prediction of its bioavailability is of primary goal and will be 
discussed in details. 

Perspectives on Chemical Use in Sustainable Agriculture 
Sponsor: DuPont Crop Protection Chemicals 
Organizer: Alethia M. Brown DuPont Crop Protection, Newark, DE 
Organizer: Aldos C. Barefoot DuPont, Wilmington, DE 
Presider: Aldos C. Barefoot DuPont, Wilmington, DE 
Presider: Alethia M. Brown DuPont, Wilmington, DE 
Session Overview: Concepts on sustainability have become increasingly important in societal goals for 
agriculture, chemical production and energy use. This session will provide an array of perspectives on 
chemical use in sustainable agriculture. Speakers will share their interpretation of the definition and 
principles that affect the evolving practices of sustainable agriculture. 

442. What is Sustainable Agriculture? 
Burleson Smith, U. S. Department of Agriculture, Washington, DC 

This talk will serve as an introduction for the other presentations within the "Perspectives on Chemical 
Use in Sustainable Agriculture" section by outlining the range of factors and opinions encompassed by 
the term "sustainable agriculture". 
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443. Use of Chemicals in Sustainable and Organic Agriculture: Philosophy and Practice 
Mary Barbercheck, Pennsylvania State University, University Park, PA 

Statements about goals to increase the sustainability of agriculture have become commonplace among 
those practicing agriculture and among industries, agencies and organizations that seek to support, serve, 
or profit from crop production. What is sustainable agriculture? How is organic agriculture different from 
sustainable agriculture? There may be agreement on some of the broad goals, but perceptions about 
what defines agricultural sustainability and how to practice it are numerous and often conflicting. This 
presentation will illustrate some of the commonalities and differences in the ecological, economic, social, 
legal and philosophical issues that underlie sustainable and organic agriculture. Ways in which these 
philosophies and laws affect producer approaches to crop management practice, including the use of 
fertility and pest management chemicals in these systems, will be emphasized. This presentation will 
focus on the perspective of non-governmental, not-for-profit membership-based organizations that 
advocate for, represent and serve sustainable and organic producers. 

444. Considerations for Use of Pesticides in Sustainable Farming 
Steve Groff, Cedar Meadow Farm, Holtwood, PA 

A good thick mulch helped to control weeds and reduce herbicide costs at Cedar Meadow Farm. The 
consistent use of a cover crop was also necessary. Total pesticide use on tomatoes decreased from 
$200/A to $75/A. This was attributed to a reduction in the use of fungicides for control of early blight and 
insecticides for control of Colorado Potato Beetles. Consistent with the work of Dr. Aref Abdul-Baki 
(USDA), Dr. Ron Morse 01A Tech) and others, the onset of early blight was delayed by the use of no-till 
tomatoes. The Penn State weather station (FAST system), situated near Cedar Meadow Farm, allowed 
forecasting of conditions favorable for early blight susceptibility. A delay of 3-7 weeks to spray a 
protective fungicide was possible in the past, although this year's constant moisture didn't make much 
difference. The farm has experienced years of varied weather conditions -wet, dry, and near normal. 
Every year, early blight has been delayed and healthier plants have been observed up to the end of the 
growing season. A cumulative total of over 200 acres of no-till tomatoes have been planted over an 11 
year period without spraying to control Colorado Potato Beetles! No Admire insecticide was used at 
transplanting. Herbicide use for corn and beans has also dropped from $25/A to$18/A. Total pesticide 
usage on the whole farm has decreased 30%. Beneficial insects have increased 

445. Role of Chemical Pesticides in Sustaining Crop Protection 
Leonard Gianessi, CropLife Foundation, Washington, DC 

US farmers spray more than 90% of crop acres with insecticides, fungicides and herbicides to prevent 
serious yield losses. This chemical-intensive pest management system has been a mainstay of US crop 
production for more than 100 years and will continue to sustain crop production for the foreseeable future. 
Sustaining agriculture in the US must include measures to insure economic sustainability, labor 
availability, pest resistance management, energy supplies, soil conservation and water quality. For many 
pests there are no effective non-chemical control strategies. Regulatory agencies respond to the need for 
crop protection by allowing chemicals to be used when the benefits are clear and risks managed 
effectively. Crop protection chemicals used within intensively managed Ag lands are effective tools for 
minimizing energy use, maintaining crop cover and residues to minimize erosion and minimizing reliance 
on hand labor for pest control. The ready acceptance of new CPPs in the market place demonstrates that 
research and development of new products will continue to be a key component of agriculture. This 
process of product discovery and response to pest resistance is as sustainable as relying on crop 
breeding to produce resistant cultivars. 
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Protein Structure: Unfolded States & Local Disruptions 
Organizer: Reinhard Schweitzer-Stenner Drexel University, Philadelphia, PA 
Presider: Reinhard Schweitzer-Stenner Drexel University, Philadelphia, PA 
Session Overview: Unfolded proteins and peptides have become a major focus of biochemical and 
biophysical research. One of the classical dogmas of protein science was that proteins have to adopt a 
well defined structure in order to function. However, due to the work of Dunker, Wright, Usverskyand 
others a large number of proteins and peptides have been identified which are naturally unfolded and still 
function. In addition to biologically functioning unfolded molecules some of proteins/peptides have been 
identified, which are unfolded and prone to aggregation into fibrils which are involved in diseases like 
Parkinson. Additionally, the unfolded state of naturally folded peptides and proteins has attracted a lot of 
attention owing to the fact that it might be much less disordered than assumed. The three invited 
speakers cover different areas of research in this newly emerging field. Dr. Schwalbe, who is one of 
leading NMR-scientists in Europe, will talk about how to use NMR to explore the structure of unfolded 
proteins. Dr. Garcia is a theoretician, he will talk about the aggregation of the (unfolded) beta-amyloid 
peptide (the reason for Alzheimers) and Dr. Raleigh will address the issue of how random an unfolded 
state really is. Contributed papers are welcome. 

446. NMR Spectroscopy to study Non-Natives States of Proteins and Structural 
Transitions 
H. Schwalbe, Institute for Organic Chemistry and Chemical Biology, Goethe-University, Fran kfurth, 
Germany 

NMR spectroscopy is a very sensitive technique to study the conformation and dynamics of non-native 
states of proteins. However, the experimental observables have to be interpreted in light of models 
describing the conformational averaging, in which the number of participating conformational states and 
the rate of their interconversion are the two most important parameters. Such models range from 
theoretical predictions of the properties of the polypeptide chain to extensive molecular dynamics 
simulations. They are being developed to aid the interpretation of NMR parameters such as chemical 
shifts d, spin-spin coupling constants J, homonuclear NOE data (NOEs), residual dipolar couplings (RDCs) 
and heteronuclear relaxation properties such as relaxation rates C5N-R1, 15N_R2) and heteronuclear NOEs 
({1 H}_15N_NOE). We will demonstrate for model proteins, for homopolymeric peptides and for the human 
prion protein, how NMR can be applied to characterize such diverse states as the unfolded state, the 
molten globule state and the fibrillic state. 

447. Probing the solution structure of the Alzheimer's peptides? 
Angel E. Garcia, Nikolaos G. Sgourakis, Yilin Yan, Scott McCallum and Chunyu Wang, Rensselaer 
Polytechnic Institute, Troy, NY 

The role of two peptides, A~40 and A~42 in the early pathogenesis of the Alzheimer's disease (AD) is 
frequently emphasized in the literature. It is known that A~42 is more prone to aggregation than A~40, even 
though they only differ in two (I,A) amino acid residues at the C-terminal end. A direct comparison of the 
ensembles of conformations adopted by the monomers in solution has been limited by the inherent 
flexibility of the unfolded peptides. We characterize the conformations of A~42 and A~40 in water by using 
a combination of molecular dynamics (MD) and measured scalar 3 J-coupling data. We perform replica 
exchange MD (REM D) simulations and find that various classical forcefields quantitatively reproduce the 
NMR data when the sampling is extended to the microseconds time scale. Using the quantitative 
agreement of the NMR data as a validation of the model, we proceed to compare the conformational 
ensembles of the A~42 and A~40 peptide monomers. Our analysis confirms the existence of structured 
regions within the otherwise flexible A~ peptides. We find that the C-terminus of A~42 is more structured 
than that of A~40. The formation of a ~-hairpin in the sequence 31 11GLMVGGWIA involving short strands 
at residues 31-34 and 38-41 reduces the C-terminal flexibility of the A~42 peptide and may be responsible 
for the higher propensity of this peptide to form amyloids. 
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448. Just How Random is the Unfolded State? Cooperative Coupling in the Unfolded 
State of Globular Proteins 
Daniel P. Raleigh, Jae-Hyun Cho, Satoshi Sato, Eun Young Kim and Hermann Schindelin, State 
University of New York at Stony Brook, Stony Brook, NY 

Cooperative interactions are a central feature of protein structure, influencing a wide range of important 
phenomena including protein folding, allostery and protein-protein interactions. The universal assumption 
spanning more than fifty years of work, yet still untested, is that cooperative interactions are not present in 
the denatured state ensemble (DSE) of proteins. Here we demonstrate that energetically significant 
specific cooperative coupling occurs in the denatured state of globular proteins, even for residues, which 
are distant in sequence and spatially well separated from each other in the native structure. 

449. Structure and dynamics of proteins from designed combinatorial libraries 
Abigail Go1, Seho Kim2, Jean Baum2 and Michael H. Hecht1, (1)Princeton University, Princeton, NJ, 
(2)Rutgers University, Piscataway, NJ 

Design of proteins de novo allows access to diverse, unexplored areas of sequence space. Given the 
enormity of sequence space, a directed approach is expected to yield a higher fraction of folded and 
functional proteins than a stochastic sampling of random sequences. One such approach is the design of 
combinatorial libraries by binary patterning of hydrophobic and hydrophilic amino acids. This approach 
utilizes hydrophobic collapse to bias protein folding towards specific secondary and tertiary structures. 
We have previously investigated the possibilities of binary patterning by building a library of de novo four
helix bundles. The structure of the most stable protein from the library was solved previously and proved 
to be consistent with design. However, solving one structure does not fully assess the overall success of 
the binary patterning strategy, nor does it account for differences in the stabilities of individual proteins. 
To more fully probe the quality of the binary patterned library, we solved the structure of a second protein, 
S836, by NMR. Protein S836 proved to be a four-helix bundle consistent with the design. The high 
similarity of structural features between the two solved structures reinforces previously published 
experimental evidence that proteins in the library are stable, monomeric, four-helix bundles. Despite their 
structural similarity and high sequence identity, the two proteins have hydrophobic cores that are packed 
at different degrees of tightness. This may account for the difference in their stabilities. The relationship 
between interior packing and protein stability was probed by Modelfree dynamical analysis of both 
proteins. This analysis showed high frequency of chemical exchange coinciding with less well-packed 
hydrophobics. We conclude that although the binary patterning may be sufficient to drive protein folding, 
the overall stability of the fold is moderated by the identity and packing of specific residues in the 
hydrophobic core. 

450. Replacement of zinc with iron in the CCHHC domains of NZF-1 does not disrupt DNA 
binding 
Niall D. Lue Sue1, Sarah L. J. Michel2 and Holly J. Cymet1, (1)Morgan State University, Baltimore, MD, 
(2)University of Maryland, Baltimore, MD 

Neural zinc finger factor 1 (NZF-1), a transcription factor important for the development of the nervous 
system, is a member of a protein family characterized by the presence of one or more copies of a 
CCHHC type zinc binding domain. These domains fold around a single zinc ion to generate a compact, 
looped structure. A minimum of two zinc binding domains are required for appreciable DNA binding to be 
observed. While zinc is the presumptive metal utilized in vivo, several studies of other classes of zinc
binding domain have shown that other metals are capable replacing zinc in vitro. Disruption of iron 
homeostasis has been implicated in a number of neurodegenerative diseases, including Alzheimer, 
Huntington and Parkinson diseases. Given its important role in the developing nervous system, we 
investigated the ability of iron to substitute for zinc within the zinc-binding domains of NZF-1, to assess 
the affect of iron substitution on DNA binding. Using UV-vis spectroscopy, we determined dissociation 
constants (I<c!) for zinc(lI) and iron(lIl) binding to a fragment of NZF-1 containing two zinc-binding domains, 
and found them to be 1.3x1 a-10M and 2.3x1 a-5M, respectively. The DNA binding affinity of this protein 
fragment was examined through fluorescence anisotropy, using a fluorescently labeled 16bp 
oligonucleotide representing the b-retinoic acid receptor element (b-RARE), a known DNA binding site for 
NZF-1. The iron(II)- and iron(III)-NZF-1 complexes bound DNA with dissociation constants of 2.5x1 a-5M 
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and 3.1x10-5M, while the zinc-bound form of the protein had a ~ of 4.7x10-5M. We conclude that while 
the zinc-binding domains bind iron with 105 fold weaker affinity, the substitution of iron for zinc does not 
disrupt the DNA binding ability of the protein. Future investigations will examine if localization of the 
redox-active iron to DNA in this manner leads to DNA damage via Fenton chemistry. 

What Every Chemist Should Know about Patents 
Sponsor: ACS Division of Chemistry and the Law (CHAL), ACS Division of Professional Relations 
(PROF) 
Workshop Leader: Marc McKithen, Intellectual Property Group Milbank, Tweed, Hadley & McCloy, LLP 

451. What a chemist needs to know when developing, using and protecting inventions 
Marc Aaron McKithen, Milbank, New York, NY 

Ever thought about whether patent law would affect your career in chemistry? For those who are working 
in or preparing for a career in any aspect of the chemical enterprise, this presentation will be very 
informative. A review of patent law topics impacting chemists, including litigation, technology transfer, and 
obtaining a patent, will be discussed. This program will particularly address how patents have shaped 
particular aspects of the chemical enterprise. All are welcome to attend. 

452. Shift in patent law, what changes in already known chemical structures warrant 
patent protection? 
Rohitha Jayasuriya, Shahnam Sharareh and Gerad Norton, Fox Rothschild LLP, Lawrenceville, NJ 

The incentive for a broad patent estate drives development in pharmaceutical and chemical industry. 
There is a movement in the state of patent law to heighten the standards of patentability. The Supreme 
Court is currently reviewing a case that can drastically change the obviousness requirement under the 
patent laws. The pharmaceutical industry's growing number of start-up and incubator companies are built 
around very narrow chemical and biological moieties which are protected by patents. Any modification of 
the current state of law may drastically impact the expectation of return investment by such companies. 

Generally, in the chemical and pharmaceutical fields, a small modification to previously known active 
moieties can cause drastic changes in the function, safety, effectiveness. The prior state of patent law 
embraced such modifications. As long as there was no teaching, suggestion or motivation in the prior art 
to combine the particular elements, the modification invention may be considered non-obvious and thus 
patentable. This paper discusses the effect of the current movement in the U.S. Patent Laws in early 
stage drug development process. 
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Industrial Innovation Award Symposium 
Presider: John Gavenonis DuPont Titanium Technologies, Wilmington, DE 
Session Overview: This session honors the recipient of the 2007 Regionallndustriallnnvation Award. 
The Awardee will present an overview of the efforts that led to the process/product innovation. 

453. Manipulating liquids on tunable nanostructured surfaces 
Tom Krupenkin, Alcatel-Lucent, Murray Hill, NJ 

An ability to manipulate microscopic volumes of liquids with the high precision becomes increasingly 
important with the recent progress in micro- and nanofluidics and its rapid penetration in various industrial 
applications. Dynamic control over the interaction of liquids with the solid substrate constitutes a very 
important aspect of this problem. Nanostructured solid surfaces offer a promising way to achieve this goal. 
In this talk we discuss recently demonstrated dynamically tunable nanostructured surfaces. The behavior 
of these surfaces can be reversibly switched between superhydrophobic and hydrophilic states by the 
application of electrical voltage and current. The proposed approach potentially allows novel methods of 
manipulating microscopically small volumes of liquids. This includes almost frictionless liquid transport, 
the ability to selectively immobilize the droplets at any given time or position, as well as dynamic control 
over the penetration on liquids through the nanostructured layer. The obtained results potentially open 
new and exciting opportunities in microfluidics, optics, thermal management of microelectronics, chemical 
microreactors, bio/chemical detection, and many other areas 

Undergraduate Session Keynote Speaker - Professor Scott Sieburth 
Sponsor: Gelest Inc 
Organizer: Allison Pymer Temple University, Philadelphia, PA 

454. Organosilanes in Drug Discovery 
Scott Sieburth, Temple UniverSity, Philadelphia, PA 

Drug discovery is a confluence of biological, organic and analytical chemistries, coupled with intellectual 
property considerations. Silicon, the element most similar in its properties to carbon, has a largely 
untapped potential in a drug design. This is in spite of well-developed chemistry and an absence of 
toxicity for organosilanes. Substitution of a carbon in a bioactive substance (e.g., 1) with a silicon (2) is 
the most subtle alteration possible, and generally leads to a new (and therefore patentable) compound. 
Silicon can also be used as a source of structures that are not possible, or are not stable, with carbon 
molecules. This latter approach is exemplified by the silanediol-based protease inhibitors such as 4, in 
which the silane mimics the unstable hydrated carbonyl in 3. Successful examples of these inhibitors and 
efforts to streamline their synthesis will be discussed, as well as highlights of bioactive organosilane 
history. 
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Poster Session V 

Session Overview: Posters may be set up any time during the morning session. Presenters should be 
by their posters from 12:30-1:45 pm 

455. Potential skin anti-aging activities of selected plant-derived phenols 
Michael Koganov and Art yom Duev, Integrated Botanical Technologies, LLC, Ossining, NY 

Skin aging process includes both inflammation and pigmentation pathways, which are important targets 
for novel topical products. Frequently, elastase inhibitory activity is used to measure anti-inflammatory 
properties and tyrosinase inhibitory activity is exploited to determine potential skin whitening/lightening 
effects. Both enzyme models were utilized for comparative determination of inhibitory potency of following 
plant phenols: apigenin [1], catechin hydrate [2], chlorogenic acid [3], epigallocatechin gallate [4], 
genistein [5], kojic acid [6], quercetin hydrate [7], rosmarinic acid [8], rutin hydrate [9] and ursolic acid [10]. 
It was found that [10] (specific elastase inhibitor) and [2] were ineffective against tyrosinase. Similarly, [6] 
(specific tyrosinase inhibitor) and [3] were inactive against elastase. Only [9] was ineffective in both 
enzyme models. Other phenols were proven to be active against both enzymes although [4] 
demonstrated predominately elastase inhibition mode. Presence of glycoside in molecular structure 
drastically decreased activity of phenol: e.g. [7] vs. [9]. Particular design of functional groups assembly to 
achieve targeted combination of activities will be discussed. 
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456. Comparison of concentrations of toxic metals in grass grown in contaminated soil 
and in soil subjected to treatment with biogenic apatite, Apatite /I 
Venera Jouraeva and Alina Ebling, Kutztown University, Kutztown, PA 

Palmerton Zinc Pile Superfund soil was remediated using Apatite II, biogenic apatite made of fish bones. 
After only six months of treatment, the soil was able to support the growth of grass and maples trees. 
Sequential fractionation of toxic metals showed that the metals are sequestered from bioavailable and 
potentially bioavailable forms into permanently bound to the soil matrix form. Concentrations of heavy 
metals in leaves and roots of grass grown in the treated and the untreated soil were analyzed in this 
research project. 
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457. Mineral contents in seed coat and canning quality of Dark Red Kidney Beans 
(Phaseolus vulgaris L.) 
Alfred Anderson, College for Women, Kuwait University, Safat, Kuwait 

This study investigated the influences from various mineral components in seed coat of kidney bean and 
how they might relate to bean canning quality. Three different dark red kidney bean (Phaseolus vulgaris 
L.) cultivars grown in Wisconsin were studied to investigate the correlations of the mineral contents in the 
seed coat and seed coat splits in the canned beans. In the canned product, highly significant differences 
(P S 0.01) in percentage of split seed coats were observed among the three cultivars studied. Significant 
negative correlations were observed between the percentage of seed coat splits and sodium (r = -0.89,P 
S 0.01), calcium (r = - 0.74 PS 0.01) and iron (r = - 0.79, P S 0.05) contents in the seed coat. This study 
suggested that the mineral content of the seed coat of kidney beans may play important roles in the 
integrity of the seed coat during thermal processing. 

458. Aggregation Of The Amphipathic Peptides AAKAn Into Antiparal/el Beta-sheets 
Thomas J. Measey, Renhard Schweitzer-Stenner and Gualiang Yang, Drexel University, Philadelphia, 
PA 

Helical wheel projections of peptides based on the repeating unit Ac-(AAKA)n-NH2 clearly illustrate an 
amphipathic nature. These alanine-based peptides should form helices if the number of residues exceeds 
a certain threshold value, which was indeed observed for Ac-(AAKA)4-NH2 by Electronic Circular 
Dichroism (ECD) spectroscopy at milimolar concentrations in aqueous solution. However, these 
amphipathic peptides, in particular, Ac-(AAKA)3-NH2 and Ac-(AAKA)4-NH2 were found to form hydrogels 
with an underlying antiparallel Beta-sheet structure at centimolar concentrations, as probed by FTIR, 
Vibrational Circular Dichroism (VCD), and visible Raman spectroscopy. Atomic Force Microscopy (AFM) 
images of the 16-mer clearly indicate the formation of amyloid-like fibrils. This aggregation significantly 
influences the intensity of the amide I' band profile relative to the amide II', when compared with the 
respective profiles of the previously reported unaggregated octapeptide (AAKA)2. This finding renders the 
possibility of using amide II' as a marker band for aggregation of alanine-based peptides. 

459. Conformational Propensities of Amino Acids in Glycine Based Tripeptides Probed 
by 1 H NMR, VCD, IR, Raman, and ECD Spectroscopy 
Andrew M. Hagarman, Thomas Measey and Reinhard Schweitzer-Stenner, Drexel University, 
Philadelphia, PA 

Recent experimental and theoretical data suggest that some amino acid residues in the unfolded state of 
peptides and proteins do not exhibit a statistical coil behavior in that they predominantly adopt polyproline 
II (PPII) like conformations. [1]. In order to determine the individual propensity of amino acids in the 
absence of nearest neighbor interactions we measured the 1 H NMR spectra of a set of GXG peptides 
where X represents the 20 naturally occurring amino acids as well as isobutyric acid and determined the 
3JCHNH coupling constants for the central X residue. The coupling constants are used as constraints in a 
simulation of the amide I band profile in the respective vibrational circular dichroism (VCD), IR, and 
anisotropic and isotropic Raman spectra, which were performed in terms of mixtures of different 
conformations representing PPII, Beta-strand, helical and turn like conformational ensembles. A 
successful reproduction of band profiles and 3JCHNH coupling constant yields the fractions of the 
different conformations sampled by the investigated residue at room temperature. ECD spectra of the 
peptides with non-aromatic side chains were measured as a function of temperature. They are diagnostic 
of a substantial population of PPII conformation at room temperature the amount of which is significantly 
side chain dependent. The intensity of the PPII-type couplet decreases with increasing temperature 
indicating a higher population of Beta-strand like conformations. Altogether, the data obtained thus far 
suggest that V, F, and Y prefer the Beta-strand region of the Ramachandran space whereas A exhibits a 
clear PPII propensity. K (charged), E, and M do not exhibit a clear structural preference and are more in 
line with expectations from a statistical coil model. The data for GFG suggests a structure different from 
the gamma-turn structure obtained for AFA. 

[1] Sreerema, N.; Woody, R. W. Biochemistry 1994, 33,10022. 
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460. Efficient asymmetric synthesis of silanediol protease inhibitors 
Yingmei Qi, Wondwossen D. Arasho and Scott McN. Sieburth, Temple University, Philadelphia, PA 

Synthesis of a silanediol within a peptide backbone can yield a low nanomolar inhibitor of metallo- and 
aspartic proteases. We have developed an efficient synthetic route to these non hydrolyzable dipeptide 
analogs, with full control of stereochemistry. Progress in extending the application of these inhibitors to 
serine protease such as Chymotrypsin will be presented. 
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461. Synthesis and stability of alpha-silyl amino acids and their derivatives 
Yingmei Qi, Guodong Liu and Scott McN. Sieburth, Temple University, Philadelphia, PA 

A series of alpha-silyl amino acids and their polypeptide derivatives have been studied to determine their 
stability and potential for applications in unnatural polypeptides and pharmaceuticals. These amino acids 
were prepared from furfurylamine, via reverse aza-Brook rearrangement followed by ozonolysis. The C-Si 
bond stability toward hydrolysis and methanolysis was evaluated as a function of the substituents on 
silicon, nitrogen and the carbonyl group, revealing an interesting interplay of steric and electronic effects. 

462. Conformational Substates of Horse Heart Cytochrome c Exhibit Different Thermal 
Unfolding of the Heme Cavity 
Ronak N. Shah, Renhard Schweitzer-Stenner, Andrew M. Hagarman and Isabelle Dragomir, Drexel 
University, Philadelphia, PA 

The charge transfer band at 695 nm in the spectrum of ferri-cytochrome c is highly asymmetric indicating 
conformational heterogeneity due to coexistence of different conformational substates. We have 
measured the respective band profile of horse heart ferri-cytochrome c as a function of temperature 
between 100 and 600C and found that the well known decrease of the absorptivity is wavenumber 
dependent and exhibits a biphasic behavior. This indicates that the underlying conformational substates 
differ in their thermodynamic stability with respect to the structural changes associated with the 
disappearance of the 695 nm band which eventually (at high temperatures) involve the replacement of 
M80 by a nearby lysine residue. Our data further indicate that the thermal unfolding process involves two 
structurally different intermediate states. 
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463. Application of reverse aza-Brook rearrangement in the asymmetric synthesis of p
si/yl p-amino acids and peptides 
Bei Niu, Guodong Liu and Scott McN. Sieburth, Temple University, Philadelphia, PA 

~-Silyl ~-amino acids and derivatives have proven utility as building blocks for molecules with applications 
in pharmaceutical and material science. Silicon-containing ~-amino acids are virtually unknown, but are 
expected to exhibit different properties than the carbon analogues, such as lipophilicity. Reverse aza
Brook rearrangement reaction was efficiently applied in the synthesis of ~-silyl ~-amino acids. ~-Silyl 
dipeptide has been made from the corresponding ~-silyl ~-amino acid. 
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464. Aziridine metalation, silylation and ring opening: a general synthetic approach to a
aminosilanes and si/anediol-based protease inhibitors 
Jin Kyung Kim and Scott McN. Sieburth, Temple University, Philadelphia, PA 

Vedejs' lithiation/silylation of aziridine - borane complexes 1 can be performed enantioselectively. The 
chiral aziridinium 2 can then be opened with cuprates to yield the a-amino silanes 3. Aziridine-borane 
complexes 1 are stable and can be purified by standard silica gel chromatography. Follow ring opening, 
however, the borane is readily removed by simple exposure to methanol to give 3. This method provides 
a general approach to optically active a-amino silanes, including silanediol-based protease inhibitors. 
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465. What Chemists Need to Know about Copyright 
William Leong, Schering-Plough Research Institute, Union, NJ 

Copyright is a legal right that is automatically secured when original works of authorship are "fixed in any 
tangible medium of expression, from which they can be reproduced, or otherwise communicated" (U.S. 
Copyright Law, title 17, U.S. Code Section 10). If you write a paper, compose a symphony, develop a 
computer program, paint a picture or take a photograph, you automatically own copyright to that work. 
You may not own the copyright if you did it for your employer as a work made for hire or if you were 
commissioned to do it as a work made for hire. If you authored a work with someone else, each of you is 
a co-owner of copyright, with equal rights in the work. The creator of a work is the original owner of the 
copyright unless the creator transfers the copyright in writing, or unless it was a work for hire. This poster 
will address frequently asked questions concerning copyright and the implications to publishing chemical 
literature. 
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466. Synthesis and Characterization of Copper Nanowires 
Rebecca L. Butt1, Lyman H. Rickard1 and Youssef M. Habib2, (1}Millersville University, Millersville, PA, 
(2}llIuminex Corporation, Lancaster, PA 

The synthesis of copper nanowire arrays using a templating process is being presented. The self
assembly property of aluminum is used during anodization when aluminum metal forms an oxide template 
of nanoscale cylindrical pores. These pores are filled with copper metal to form nanowires. The oxide 
template is then etched away in a strong acid bath. The resulting copper nanowire arrays are 
characterized with scanning electron microscopy. Results of anodization step-down voltage experiments 
will be presented. 

467. Environmental stress as studied by NMR-based metabonomics; a case study of 
young horses 
Sobenna A. George\ Dr. Istvan Pelczer1 and Sarah Ralston2, (1)princeton University, Princeton, NJ, 
(2}Rutgers University, New Brunswick, NJ 

Metabonomics is a complex assessment of the composition and temporal changes of metabolites as a 
result of various systemic stimuli. Stress is a condition in various grades which can develop into a serious 
disease state and have an effect on the proper functioning of a living system. The metabolic state of a 
living system will reflect this in many ways and can be characterized by systematically analyzing a variety 
of samples (biofluids, tissues, cell-extracts, etc.). We investigated a cohort of young horses following 36+ 
hours of transport from North Dakota to New Jersey and during their adaptation to a new environment. 
We took samples of the horses' saliva, as an easy-to-access, yet significant biofluid and used NMR
based metabonomics to identify the effect of environmental stress on their metabolic profiles. For the 
analysis we also used sophisticated software for the NMR processing, statistical evaluation and principle 
component (PC) analysis. The poster will present our results and demonstrate how subtle effects and 
differences in the saliva composition were identified. Besides PC analysis, we also attempted molecular 
level analysis of several variable components. 

468. Progress toward the total synthesis of Platensimycin 
Christopher G. Nelson and Douglass F. Taber, University of Delaware, Newark, DE 

The natural product platensimycin shows antibacterial activity by selectively inhibiting the FabF/B enzyme 
responsible for fatty acid biosynthesis in bacteria. With such biological novelty, its asymmetric synthesis is 
important for further clinical development and testing. Our group is currently engaged in the total 
synthesis of platensimycin and we envision the construction of the quaternary center by iterative C-H 
insertion reactions, followed by a late stage etherification and ozonolysis/aldol sequence to provide the 
tetracyclic core. 
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469. The Visible ECD Spectrum of Myoglobin Derivatives Reveal the Band Splitting of the 
Soret Band due to Asymmetric Perturbations of the Heme Chromophore 
John Paul Gorden, Andrew Hagarman and Reinhard Schweitzer-Stenner, Drexel University, 
Philadelphia, PA 

It is well known from optical and resonance Raman studies that the degeneracy of the excited electronic 
states Q and B of heme chromophores are generally split by electronic and vibronic perturbations induced 
by the protein matrix. A direct observation of this band splitting at room temperature is generally 
considered impossible because of the large overlap between the band originating from transitions into the 
x- and y-components of the excited states. Recently, however, Dragomir et al. showed, for cytochrome c, 
that the fine structure of the circular dichroism (CD) associated with the Q- and B-bands can be used to 
estimate the respective splitting of these bands. In the present study we measured and analyzed the CD 
spectra of the B-bands of ferrous deoxymyoglobin (deoxyMb), ferric (high spin) aquo-met myoglobin 
(metMb) and ferric (low spin) myoglobin cyanide (MbCN). Thus, we discovered a significant non
coincidence between the positive Cotton band in the CD spectrum and optical absorption spectrum of 
deoxyMb with respect to both, wavenumber position and band profile. A similar though less pronounced 
effect is discernable for MbCN, whereas a close correspondence between CD and absorption spectrum 
was observed for met-Mb. Our observations suggest that the ferrous deoxy state of the protein is 
significantly more perturbed than the investigated hexacoordinated ferric states. We performed a 
consistent modeling of the absorption and CD profile of deoxyMb and of depolarization ratios of 
resonance Raman lines measured with 442 nm excitation. We found that the observed non-coincidence 
between absorption and dichroism results from a large electronic perturbation which causes a substantial 
splitting of the B-band. Only the y-component of the B-band exhibits a significant positive Cotton effect. 
Our results question the validity of some earlier attempts to rationalize the B-band in terms of a Gaussian 
distribution of Fe2+ -displacements. 

470. The dynamic nature of the folded and unfolded states of the Villin Headpiece Helical 
Subdomain: An ultrafast folding protein 
Lauren B. Wickstrom, Yuan Bi, Daniel Raleigh and Carlos Simmerling, Stony Brook University, Stony 
Brook, NY 

In order to understand protein folding, we need to understand both folded and unfolded state structure. 
One of the key systems for these studies is the 36 residue villin headpiece helical subdomain (HP36) 
because of its simple topology, small size and fast folding properties. Structures of HP36 have been 
determined using X-ray crystallography and NMR spectroscopy, with the resulting structures exhibiting 
clear structural differences. We complement the existing data by using molecular dynamics simulations 
and experimental double mutant cycles to show that the x-ray structure is the better representation in 
solution. Denatured state studies using fragment analysis coupled with relatively low resolution 
spectroscopic techniques show a small tendency to form locally stabilized structure. Using standard 
Replica Exchange Molecular Dynamics, our simulations show that the first helix contains the most native
like helical structure of all three helices. Overall, our analysis shows how theoretical and experimental 
collaborative efforts can help aid in the understanding of the dynamic nature of the folding pathway. 

471. Disinfection By-Product formation and control in swimming pools 
Ricky J. Ristau II and Yuefeng F. Xie, Pennsylvania State University Harrisburg, Middletown, PA 

The concentrations of various disinfection by-products (DBPs) in local swimming pools and the ability of 
both granular activated carbon (GAC) and biologically active carbon (BAC) for control or removal was 
investigated. Ten outdoor and six indoor swimming pools were analyzed for DBPs along with other 
various water quality parameters: pH, free and total chlorine residual, total organic carbon (TOC), and UV 
absorbance. The two types of DBPs investigated were trihalomethanes (THMs) and haloacetic acids 
(HAAs). Almost all THM concentrations were below the EPA's drinking water standard (80 IJg/L). However, 
HAA concentrations were extremely high. Overall average HAA concentrations were approximately 1800 
1J9/L. The EPA's drinking water standard for HAAs is only 60 1J9/L. Indoor swimming pools, in particular, 
had extremely high HAA concentrations (avg -3000 IJg/L) Water from a local indoor swimming pool was 
filtered through GAC and BAC columns to investigate their ability to remove HAAs. Both GAC and BAC 
effectively removed HAAs. GAC removed 70% and BAC removed 85% of the total HAA concentration in 
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the source water. The BAC column was more effective at removing HAAs. The GAC column initially 
adsorbed the HAAs, but biodegradation later developed within the column. This shows that GAC can be 
used initially to adsorb the HAAs and when operated long enough, will convert to BAC and still effectively 
remove HAAs. This study has shown that HAA concentrations are extremely high in swimming pools and 
can easily be controlled with biologically active carbon (BAC). These results may also give drinking water 
treatment plants a better understanding of how DBPs are formed and also how HAAs can be controlled 
and possibly removed. 

472. New Methanopyrrolidines. Modification of 5(6)-Bromo Substituents in N-Benzyl-2-
azabicyclo[2.1. 1Jhexanes 
Ram Edupuganti, Deepa Rapolu, Guoliang Lin, Charles DeBrosse and Grant R. Krow, Temple 
University, Philadelphia, PA 

Abstract: Novel methanopyrrolidines have been prepared from pyridine. N-Benzyl-5-anti,6-anti-dibromo-
2-azabicyclo[2.1.1 ]hexane (1) is a key synthon for the preparation of new mono- and di- F, OAc, OH, CN, 
SCN, NH2 with the help of neighboring group participation. Some unusual structural properties of these 
methanopyrrolidines will be presented. 

473. Density functional theory study of the two electron oxidation of 3,4-
dimercaptobenzene-1,2-diol 
Alvaro Castillo1, Joel F. Liebman2 and Alexander Greer1, (1)City University of New York, Brooklyn 
College, Brooklyn, NY, (2)University of Maryland, Baltimore County, Baltimore, MD 

Oxidation of 3,4-dimercaptobenzene-1 ,2-diol is examined by denSity functional theory methods to predict 
the outcome of a two electron oxidation. Various structures could be anticipated (see the Scheme below). 
Our study focused on the likelihood for the production of the quinone, thioquinone, and dithioquinone 
compounds that might be expected to arise. Suitable agreement is found between computed isodesmic 
reactions for DHo, (gas) and the experimentally derived DHo, (gas) values for the parent 0-, m-, and p
benzoquinones. Our DFT computations initially suggest benzo[c][1,2]dithiete-3,4-diol to be the 
energetically preferred oxidation product. Formation of p-thioquinone is slightly less favored, while 0-

quinone, o-thioquinone o-dithioquinone and the m-thioquinone diradicals are predicted to be considerably 
less stable. 
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474. Synthesis of sulfur-substituted quinones from the oxidation of 5-methyl-4-mercapto
catechol and 5-methyl-3,4-dimercapto-catechol 
Adaickapillai Mahendran, David Aebisher and Alexander Greer, CUNY Brooklyn College, Brooklyn, NY 

Quinones derived from 6-mercaptodopamine (1) and 5,6-dimercaptodopamine (2) may serve as 
precursors for sulfur-containing natural products, such as thianthrenes and tetrathiocins extracted from 
marine invertebrates. Thus, we undertook an experimental effort to generate possible quinones from a 
model system, which used 4-mercapto-5-methyl catechol (3) and 3,4-dimercapto-5-methyl catechol (4) as 
reagents. The formation of quinones and dimers from the oxidation of 3 and 4 are assessed by NMR, 
HPLC, and mass spectrometry. The experimental data will also be compared with our DFT computations. 
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475. Is Janti = Jgauche in Alkyl groups? 
Donald D. Clarke, Fordham University, New York, NY 

Many organic texts treat a propyl group by 1st order NMR analysis. This implies that [Janti-Jgauche] = L 
is 0 for the enantiotopic and chemically equivalent Hs of a methylene group to be also magnetically 
equivalent. Many compounds of the type X-CH2CH2-Y have L > O. They are AA'BB' rather than A2B2. 
The magnitude of L varies with electro negativity of substituents. For cysteamine L is 1.6 Hz. For propyl 
halides L is small; they may be handled as pseudo 1st order [Schrumpf, J. Mag. Res 6, 243 (1972). 
Pseudo has been forgotten; when extra lines appear at higher spectrometer frequencies students have 
no clue to explain the result. They anticipate correctly that deviations from 1 st order rules because 
&delta&nu < 10* J should be less at higher frequencies. Extra lines occur because Hs of a methylene 
group are not magnetically equivalent. Examples from the SDBS database will be given. Analysis of 
complex proton spectra is not appropriate for a first organic course. It may be better pedagogy to look first 
at C-13 spectra followed by modern pulse sequences to find C-H connectivity and coupling constants. 
Supported in part by a Curriculum Development Grant from the Camille and Henry Dreyfus Foundation. 

476. Electroroughening and Functionalization of Nanowire Arrays for the Development of 
a Biosensor 
Clare M. Flynn1, Nicholas J. Dower1, Lyman Rickard1, M. James Cosentin01 and Youssef M. Habib2, 

(1)Millersville University, Millersville, PA, (2)llIuminex Corporation, Lancaster, PA 

As part of an initiative to develop a biosensor for the detection of ovarian cancer using nanowire arrays, 
gold and silver nanowires are cleaned and roughened using electrochemical techniques and 
functionalized with a self-assembled monolayer. Cleaning of the wire arrays removes impurities from the 
array surface to facilitate functionalization, while roughening increases the analytical signal obtained. The 
gold and silver arrays will be run at several voltages to determine their respective optimal voltages and 
characterized using scanning electron microscopy. The gold and silver arrays are then functionalized with 
a self-assembled monolayer consisting of mercaptoundecanoic acid and a spacer molecule, with the thiol 
group to bind to the nanowires, and again with cancer antibodies. The acid of the monolayer acts a site to 
which antibodies can bind, while the spacer ensures that the antibodies have the space to correctly bind. 
Fluorescent microscopy will be used to determine the correct spacer molecule to use and the optimal 
ratio of spacer molecules to acid molecules to produce the largest amount of antibody attachment with 
the correct orientation. 
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477. An interdisciplinary project between the chemistry and biology departments for 
sophomore students 
John Tierney, Elizabeth Dudkin and Nikki DeAngelis, Pennsylvania State University, Media, PA 

Many students, early in their studies, view each subject area as a separate discrete entity. They 
frequently fail to see the connections and overlap between subject areas. In light of this fact the authors 
describe an ongoing project to assist the students to make firm connections between chemistry and 
microbiology. 

The initial phase of the project requires that the students synthesize one of a series of novel compounds. 
This is accomplished in the final three weeks of the sophomore organic chemistry class. In the following 
semester students participate in a microbiology course where they screen their compound, in conjunction 
with known standards, to determine any specific antimicrobial activity. A timetable for the project, the 
reinforcement of the pedagogical goals, coupled with some specific results will be discussed. 

478. Preparation of 4-Methylcyclohexene by dehydration of 4-Methylcyclohexanol 
Desirae Hall, Donald Clarke and Shahrokh Saba, Fordham University, New York, NY 

Commercial 4-Methylcyclohexanol (1) is a mixture of 30% cis and 70% trans isomers. A standard 
sophomore organic lab dehydrates this alcohol with phosphoric acid to illustrate an elimination reaction. 
Many lab manuals state that a pure product, 4-methylcyclohex-ene (I), is formed. C13 NMR analysis of 
the vinyl C atoms shows that the rearranged products 3-methylcyclohexene (II) and 1-methylcyclohexene 
(III) are produced also. The quantity of these increases with reaction time, a phenomenon dubbed the 
"Evelyn Effect". Approximately 80% of I, 15% of II and 5% of III are formed at early reaction times and 65, 
20 and 15 % respectively at longer times. Dehydration of pure cis and trans isomers of 1 show similar 
results, with the cis isomer giving more products of rearrangement. Thus use of the very expensive pure 
isomeric alcohols offers no advantage over the commercial mixture for student labs. It seems likely that 
the isomeric alcohols may be interconverted during dehydration but this has not been established. 
Prolonged refluxing before distilling the products leads to more extensive rearrangement. Supported in 
part by a Faculty research grant from the Fordham University Research Council. 

479. Synthesis of silver and copper nanoparticles 
Mozhgan Bahadory and Sally D. Solomon, Drexel University, Philadelphia, PA 

Laboratory experiments for the synthesis of metallic nanoparticles introduce students to the unique 
properties of nanomaterials. Noble metal nanoparticles are synthesized with an easy and convenient 
method that uses simple equipment. Silver nanoparticles were prepared by borohydride reduction of 
silver nitrate, a method which produces particles with average size of 12 ± 2nm, determined by 
Transmission Electron Microscopy (TEM). The plasmon absorbance was at 397 nm. Results were used to 
design a laboratory experiment in which students synthesize colloidal silver and estimate particle size 
using visible spectroscopy. This experiment is used by Science in Motion, a van project that takes 
experiments to public schools. Copper nanoparticles were prepared by reduction of copper(lI) sulfate in 
aqueous solution with: i) borohydride and potassium iodide as a protecting agent, ii) reducing sugars. The 
synthesized nanoparticles are characterized by easyscan AFM and UV-VIS spectroscopy. The work to 
develop a laboratory experiment for synthesis of copper nanoparticles is in progress. 

480. Oxidation of secondary aliphatic and aromatic alcohols by 4-acetylamino-2,2, 6, 6-
tetramethyl-piperidine-1-oxoammonium tetrafluoroborate in aqueous media 
Audrey N. Mamros, Lindsay Schweikarth and Matthew R. Luderer, University of Pittsburgh at 
Greensburg, Greensburg, PA 

The water soluble oxidant, 4-acetylamino-2,2,6,6-tetramethylpiperidine-1-oxoammonium tetrafluoroborate 
has been found to oxidize secondary alcohols to their corresponding ketones with and without catalyst in 
aqueous media in fair to excellent yields. 
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481. Oxidation of primary heteroaromatic alcohols by 4-acetylamino-2,2, 6, 6-
tetramethylpiperidine-1-oxoammonium tetrafluoroborate in aqueous media 
Michael Mount and Matthew R. Luderer, University of Pittsburgh at Greensburg, Greensburg, PA 

The water soluble oxidant, 4-acetylamino-2,2,6,6-tetramethylpiperidine-1-oxoammonium tetrafluoroborate 
has been found to oxidize primary heteroaromatic alcohols to their corresponding aldehydes with and 
without catalyst in aqueous media in fair to excellent yields. 

482. Oxidation of primary aromatic alcohols by 4-acetylamino-2,2, 6, 6-
tetramethylpiperidine-1-oxoammonium tetrafluoroborate in aqueous media 
Kristen Wojcik and Matthew R Luderer, University of Pittsburgh at Greensburg, Greensburg, PA 

The water soluble oxidant, 4-acetylamino-2,2,6,6-tetramethylpiperidine-1-oxoammonium tetrafluoroborate 
has been found to oxidize primary aromatic alcohols to their corresponding aldehydes with and without 
catalyst in aqueous media in good to excellent yields. 
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Zastrow, Melissa 401 Zhu, Fangqiang 335 
Zawodzinski, Thomas A. 243,244 Zhu, Xuling 108 
Zeller, Matthias 152, 164 Zhu, Yeheng 190 
Zeroka, Daniel 36 Zhu, Zhong min 47 
Zhang, H.-C. 131 Zielinski, Tammy 194 
Zhang, Hongjian 322 Zinovyev, Andrei 428 
Zhang, Hongmei Michelle 216 Zlotnikov, Eugene 49 
Zhang, Sui-Po 95 Zubris, Deanna L. 10 
Zhang, Xuqing 185, 186 Zuo, Yi 242 
Zhang, Y.-H. Percival 241 
Zhang, Yanfeng 366 
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Wednesday, 16 May 2007 "Tear and Take" NOTES 

Carbon Nanotubes Pfahler, 107 8:40 AM-ll:50 AM 
Inorganic Chemistry General Session Pfahler, 012 8:50 AM-ll:50 AM 
Polymers General Session Pfahler, 208 8:50 AM-ll:55 AM 
Medicinal Chemistry Symposium Pfahler, 210 9:00 AM-ll:40 AM 
Sirtuin Biochemistry: The Biological Pfahler, 209 9:00 AM-12:00 PM 
Chemistry of Aging 
Cope Scholars Award Symposium I: Pfahler, 9:00 AM-12:00 PM 
Michael P. Doyle Auditorium (100) 
Physical Chemistry General Session Pfahler, 106 9:00 AM-12:00 PM 

t-J 
ACS Career Management Workshop Pfahler, 112 9:00 AM-12:00 PM 

~ OSHA Inspections and Audits for Pfahler, 109 9:00 AM-12:00 PM 
Laboratory Facilities 
Process Chemistry General Session Pfahler, 207 9:20 AM-ll:40 AM 
Cope Scholars Luncheon Wismer Hall, 12:00 PM-l :30 PM 

President's Dining 
Room 

Poster Session I Pfahler, 3rd Floor 12:30 PM-l:45 PM 
Biological Chemistry General Session Pfahler, 107 1 :50 PM-4:50 PM 

'" ~ 



Wednesday, 16 May 2007 "Tear and Take" NOTES 

Bioprocess SciencelBiomanufacturing Pfahler, 106 1 :50 PM-4:50 PM 
Session 
Cope Scholar Award Symposium II: Pfahler, 1 :50 PM-4:50 PM 
Franklin A. Davis Auditorium (100) 
Excited Electronic States Pfahler, 012 1 :50 PM-4:50 PM 
ACS Career Management Resume Pfahler, 214, 216 1 :50 PM-4:50 PM 
Review and 217 
Laboratory Waste Management Pfahler, 112 1 :50 PM-4:50 PM 
Workshop 
Medicinal Chemistry General Session Pfahler, 210 1 :50 PM-4:55 PM 
Carbohydrate Chemistry/Glycoprotein Pfahler, 208 1:50 PM-5:00 PM 

t-J Nanostructured and Molecule-Based Pfahler, 109 1:50 PM-5:00 PM 
~ Magnetic Materials 

Alan G. MacDiarmid Memorial Pfahler, 209 1:50 PM-5:00 PM 
Symposium 
Success Factors for a Consulting Pfahler, 207 1:50 PM-5:20 PM 
Practice in Chemistry 
Poster Session II Pfahler, 3rd Floor 4:50 PM-6:00 PM 
Barbeque/ Mixer Lawn between 5:30 PM-8:30 PM 

Wismer Hall and 
the Kaleidoscope 

'" &l 



Thursday, 17 May 2007 "Tear and Take" 
NOTES 

Directors' Breakfast Wismer Hall 7:00 AM-8:30 AM 

Computers in Chemistry -Transforming Pfahler, Auditorium 8:35 AM-12:00 PM 
Drug Discovery and Development 
Organic Chemistry Symposium: Pfahler, 210 8:35 AM-12:1O PM 
Microwave Synthesis 
Functional Organic Materials Pfahler, 207 8:40 AM-ll:50 AM 

Analytical Chemistry General Session I Pfahler, 012 8:50 AM-ll:50 AM 

Student Affiliate Chapters - Meet and Greet Pfahler, 109 9:00 AM-10:00 AM 

Mentoring and Networking Workshop: Pfahler, 107 9:00 AM-11:30 AM 
Women Chemists Committee 
Biological Chemistry Symposium: Serpin Pfahler, 208 9:00 AM-11:40 AM 

t-J 

~ Structure and Mechanism 
Alternative Energy Sources for Stationary Pfahler, 209 9:00 AM-12:00 PM 
Power Generation and Transportation 
Applications 
Ultrafast Chemical Processes I Pfahler, 106 9:00 AM-12:00 PM 

Leadership Development Workshop: Pfahler, 112 9:00 AM-12:00 PM 
Involving Volunteers 
Undergraduate Session Keynote Speaker - Pfahler, 109 10:00 AM-II :30 AM 
Dr. Lori Krim Gavrin 
Women Chemists Committee Luncheon Wismer Hall, 12:00 PM-1:30 PM 

Parents' Lounge 
Poster Session III Pfahler, 3rd Floor 12:30 PM-1:45 PM 

'" ill 



Thursday, 17 May 2007 "Tear and Take" NOTES 

CADD: Challenges in Target Family Pfahler, 207 1 :45 PM-4:55 PM 
Receptor Modeling 
Analytical Chemistry General Session II Pfahler, 208 1:50 PM-3:50 PM 

Chromatography Forum of the Delaware Pfahler, 012 1:50 PM-3:50 PM 
Valley - Student Award Symposium 
ADMElTox: Drug-Drug Interactions: How Pfahler, Auditorium 1 :50 PM-4:50 PM 
to Screen for, Anticipate and Minimize (100) 
Them 
ACS Presidential Green Chemistry Pfahler, 209 1 :50 PM-4:50 PM 
Symposium 
Organic-Inorganic Materials as Functional Pfahler, 107 1 :50 PM-4:50 PM 
Devices 
Ultrafast chemical processes II Pfahler, 106 1 :50 PM-4:50 PM 

t-J 

~ 
Organic Chemistry General Session I Pfahler, 210 1 :50 PM-4:50 PM 

Chemical Education I Pfahler, 109 2:10 PM-4:50 PM 

Graduate School Workshop Pfahler, 112 2:30 PM-4:30 PM 

Reception Kaleidoscope, 4:50 PM-5:50 PM 
Portico (outside) 

Poster Session IV Pfahler, 3rd Floor 4:50 PM-6:00 PM 

Keynote Address: Professor Bassam Kaleidoscope, 6:00 PM-7:00 PM 
Shakhashiri- University of Wisconsin, Lenfest Theater 
Madison 
Undergraduate Dinner La Fontana 7:00 PM-9:00 PM 

Teaching Awards DinnerlPhiladelphia Wismer Hall, 7:00 PM-9:00 PM 
ACS Section Meeting Lower Level 

'" Cl 
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Friday, 18 May 2007 "Tear and Take" 

Organic Chemistry General Session II Pfahler, 210 
Chemical Education II Pfahler, 109 
RNA Function in Gene Regulation Pfahler, 106 
Environmental Interfaces Pfahler, 012 
Drugs: Manufacturing, Analyses and Pfahler, Auditorium 
FDA Regulations (100) 
Perspectives on Chemical Use in Pfahler, 207 
Sustainable Agriculture 
Protein Structure: Unfolded States & Pfahler, 107 
Local Disruptions 
What Every Chemist Should Know Pfahler, 209 
about Patents 
Industrial Innovation Award Pfahler, 208 
Symposium 
Undergraduate Session Keynote Pfahler, 208 
Speaker - Professor Scott Sieburth 
Industrial Awards Luncheon Wismer Hall, President's 

Dining Room 
Chemical Educators (K - 12) Wismer Hall 
Luncheon 
Poster Session V Pfahler, 3rd Floor 
Workshop:Teaching Forensics Pfahler, 208 
Workshop: Vernier Lab Probes and Pfahler, 207 
Sensors Interfacing in the Lab 

8:30 AM-12:00 PM 
8:40 AM-12:00 PM 
8:40 AM-12:00 PM 
8:45 AM-12:00 PM 
8:55 AM-12:05 PM 

9:00 AM-12:00 PM 

9:00 AM-12:00 PM 

9:30 AM-12:00 PM 

9:50 AM-I0:30 AM 

10:40 AM-ll:20 AM 

12:00 PM-l:30 PM 

12:00 PM-l:30 PM 

12:30 PM-l:45 PM 
1 :50 PM-4:50 PM 
1 :50 PM-4:50 PM 

NOTES 

'" " 
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S 
Academic & Administrative Locations Residence Halls 

ByNf6m~ ByNMmb~r By Nf6m~ Byl~H~r 

20 Baseball Field 1 Corson Hall C 140 9th Avenue A 944 Main Street 

3 Berman Museum of Art 2 Unity House Z 30-32 Sixth B 942 Main Street 

5 Bomberger Hall 3 Berman Museum of Art NN 424-426 Main C 140 9th Avenue 

11 Bookstore 4 Olin Hall MM 444 Main D Cloak House (811 Main) 

13 Campus Safety 5 Bomberger Hall S 624 Main E Isenberg Hall (801 Main) 

1 Corson Hall 5a Fetterolf House (Center for P 702 Main F 732 Main 

5a Fetterolf House (Center for Continuous Learning) F 732 Main G Elliott House (785 Main) 
Continuous Learning) 6 Myrin Library 777 Main Street H Todd Hall (724 Main) 

15 Floy Lewis Bakes Center 7 Hillel House B 942 Main Street I 777 Main Street 
(including Helfferich Hall) 8 Pfahler Hall 

14 Heat Plant 
A 944 Main Street J Wicks House (716 Main) 

9 Thomas Hall KK Barbershop (476 Main) K Omwake Hall (701 Main) 
7 Hillel House 10 Kaleidoscope Performing AA Beardwood Hall L Reimert Hall 
25 Hunsberger Woods Arts Center 

10 Kaleidoscope Performing 11 Bookstore 
0 Brodbeck Hall M Curtis Hall 

Arts Center 12 Wismer Center 
LL Clamer Hall (409 Main) N Wilkinson Hall 

6 Myrin Library 13 Campus Safety 
D Cloak House (811 Main) 0 Brodbeck Hall 

4 Olin Hall 14 Heat Plant 
II Commonwealth (500 Main) P 702 Main 

18 Patterson Football Field 15 Floy Lewis Bakes Center 
M Curtis Hall Q Schaff Hall 

8 Pfahler Hall (including Helfferich Hall) U Duryea Hall (612 Main) R Olevian Hall 

23 Practice Field (North) 16 Ritter Center G Elliott House (785 Main) S 624 Main 

17 Practice Field (South) 17 Practice Field (South) FF Fetterolf House (554 Main) T Zwingli Hall (620 Main) 

16 Ritter Center 18 Patterson Football Field JJ Future Residence Hall U Duryea Hall (612 Main) 

19 Snell Field Hockey Field 19 Snell Field Hockey Field X Hobson Hall (568 Main) V Schreiner Hall (600 Main) 

24 Soccer and Lacrosse Field 20 Baseball Field E Isenberg Hall (801 Main) W Musser Hall (23 Sixth) 

22 Softball Field 21 Tennis Courts HH Keigwin Hall (513 Main) X Hobson Hall (568 Main) 

21 Tennis Courts 22 Softball Field GG Maples Hall (512 Main) XX Sprankle Hall 

9 Thomas Hall 23 Practice Field (North) W Musser Hall (23 Sixth) Y Sturgis Hall (26 Sixth) 

2 Unity House 24 Soccer and Lacrosse Field EE North Hall Z 30-32 Sixth 

12 Wismer Center 25 Hunsberger Woods R Olevian Hall AA Beardwood Hall 

K Omwake Hall (701 Main) BB Paisley Hall 

BB Paisley Hall CC Stauffer Hall 

L Reimert Hall DD Richter Hall 

DD Richter Hall EE North Hall 

Q Schaff Hall FF Fetterolf House (554 Main) 

V Schreiner Hall (600 Main) GG Maples Hall (512 Main) 

XX Sprankle Hall HH Keigwin Hall (513 Main) 

CC Stauffer Hall II Commonwealth (500 Main) 

y Sturgis Hall (26 Sixth) JJ Future Residence Hall 

H Todd Hall (724 Main) KK Barbershop (476 Main) 

J Wicks House (716 Main) LL Clamer Hall (409 Main) 

N Wilkinson Hall MM 444 Main 

T Zwingli Hall (620 Main) NN 424-426 Main 
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