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NESACS
News
Grants-in-Aid Awarded to 
Undergraduates

The Education Committee has
awarded Grants-in-Aid of $250 each
to five undergraduates at colleges and
universities within the Northeastern
Section to enable them to attend the
ACS National Meeting in Anaheim,
California and present a paper at the
Undergraduate Research Poster Ses-
sion in the Division of Chemical Edu-
cation on Monday, March 29, 2004.
Matching funds have been committed
by the institutions to support the stu-
dents’ travel. The awardees, their
research supervisors, and the titles of
the papers are as follows:

Elisa Miller, Boston University, (Prof.
Amy Mullin) Chemical Dynamics of
High Energy Molecules:  The Role of
State Density in Collisional Relax-
ation

Karen DeBalsi, Bridgewater State
College, (Prof. Edward Brush) Synthe-
sis, Purification and Characterization
of Glutathione Dialkylester Conju-
gates with 3-Methyleneoxindole

Renato Bauer, Stonehill College (Prof.
Louis Liotta) Conversion of D-Galac-
tose to D-Talose and the Subsequent
Synthesis of Polyhydroxylated Pyrro-
lidines

Claudia Moura, Merrimack College
(Prof. Anthony Fernandez) Investiga-
tion of the p-acidity of Phosphorus
(III) Ligands Using UV-Vis Spec-
troscopy

Shaina Byrne, Stonehill College (Prof.
Leon Tilley) Synthesis and Solvolysis
of Trifluormethyl Gamma Substituted
Silyl Systems

Applications for the travel stipend are
accepted from students majoring in
chemistry, biochemistry, chemical
engineering, or molecular biology who
are in good standing with at least jun-
ior status, and are currently engaged in
undergraduate research. ◆◆

GATEWAY CHEMICAL 
TECHNOLOGY

11810 Borman Dr  •  Saint Louis, Missouri 63146
314.220.2691 (office)  •  314.991.2834 (fax)

www.gatewaychemical.com  •  rjkaufman@aol.com

CUSTOM  SYNTHESIS
     •  Pharmaceuticals
     •  Agrichemicals
     •  Combinatorial Platforms
     •  Competitor's Products
     •  Intermediates
     •  Analytical Standards
     •  Metabolites

PROCESS DEVELOPMENT
     •  Process Evaluation
     •  New Route Development

SPECTROSCOPIC SERVICES
     •  LCMS (APCI and API-ES)
     •  NMR (300 MHz)
     •  GCMS (EI)
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By Jean Fuller-Stanley, 2004 NESACS
Chair.  jfullers@wellesley.edu

Happy New Year to my fellow
NESACS members.  At this time of
year we typically reflect on the past
and set goals for the future. As the
Chair for 2004 it is an honor and a
privilege to serve in this capacity and I
ask your indulgence at this time.  The
Northeastern Section, (NESACS) is
one of the largest sections and contin-
ues to grow as evidenced by our
increased representation at the
National level; as of January 2004, the
section will now be represented by 14
councilors at national meetings instead
of 12 councilors.  While the section’s
membership is close to 6000, the num-
bers of members attending monthly
meetings and/or participating in
NESACS committees are extremely
low, less than 10%.  My goal for the
year and beyond is to have greater par-
ticipation by NESACS members in

multiple ways in the section’s activi-
ties.  So make a pledge to be more
involved with the section and let me
know of the way(s) you want to get
involved.  Your section NEEDS
YOU!

NESACS is over 100 years old
and I boldly predict will be in exis-
tence 100 years from now.  As Pro-
gram Chair for 2003, I have been
largely responsible for the monthly
meeting arrangements. Despite
increasing cost for locations, food and
other amenities, the section is still
financially solvent, (sigh of relief)!  I
am but a humble steward that you have
entrusted with the shared leadership of
this section for a brief period.
NESACS continue to be engaged with
many activities for its members and
outreach activities to the greater com-
munities.  These activities have won
the section ACS National awards, a
total of five Chem. Luminary Awards

during 2001 and 2002.  As such this is
a hard act to follow and I hope that I
don’t let the side down.  However,
more importantly, I would like to see
more broad-base member participation
in all areas of NESACS activities.  My
goal is for the section to continue to
maintain previous activities, but to
expand these activities, not with the
goal of winning more awards,
(although that is a nice touch), but to
involve more members and to have an
even greater impact on the community
at large.  With your input of ideas and
willingness to be involved, the sec-
tion’s outreach to members and non-
members can have a far greater impact.
So please send your ideas for outreach
activities and indicate the level of par-
ticipation you are able and willing to
contribute at this time.  NESACS
needs your input!

This past year, as NESACS Chair-
elect 2003 I attended two leadership
conferences hosted by National ACS.
In previous years there had only been
one such conference/workshop. Either
the national organization figures that
section leadership needed twice as
many opportunities to mess-up, or they
expect us to accomplish twice as much
as previous section chairs?  For one
reason or other I am going to assume
that it’s the latter, and hope to chart my
accomplishments not by more activi-
ties, but by increased member partici-
pation. I am excited about the year
ahead, and have many ideas of ways
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AstraZeneca R&D Boston
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From the 2004 Chair
Help Rekindle the Spirit of Active Participation: Your NESACS
needs your active involvement in 2004 and beyond.

continued on page 15



Biography
Dr. Murcko received a Ph.D. in

organic chemistry from Yale in 1987.
Currently he isVice President, Chief
Technology Officer and Chair of the
Scientific  Advisory Board, Vertex
Pharmaceuticals.

Dr. Murcko is responsible for the
strategic evaluation, identification, and
integration of new technologies into
Worldwide Research and Develop-
ment.

Prior to being named Chief Tech-
nology Officer, Mark was Vice Presi-
dent and Senior Research Fellow at
Vertex.   He joined Vertex as a Found-

ing Scientist  in 1990 and started the
company’s molecular modeling, bioin-
formatics, IS And  chemoinformatics
groups.  

He is a co-inventor of several
compounds in Vertex’s clinical
pipeline. Notable among these are
Agenerase(r)  and Lexiva(r), Vertex’s
first two marketed drugs, as well as
Pralnacasan(r), an  oral blocker of the
IL-1 beta converting enzyme, currently
in Phase IIb trials for the treatment of
rheumatoid arthritis.   

Prior to Vertex, Mark was at
Merck in West Point, PA from 1987 to
1990.  

At Merck, he helped discover
multiple clinical candidates against

cardiovascular and ocular diseases,
including inhibitors of the enzyme car-
bonic anhydrase for the treatment of
glaucoma.  One of Merck’s develop-
ment candidates in this area,
Trusopt(r), became the first marketed
drug in pharmaceutical history to result
from a structure-based drug design
program.  

Mark is a co-inventor on more
than 30 issued patents, has co-authored
more than 75 scientific articles, and
has delivered more than 100 invited
lectures.  

He currently sits on the scientific
advisory boards of several outside
companies and is an editorial board
member for the Journal of Medicinal
Chemistry and several  other scientific
journals. ◆◆
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Abstract
How do new technologies influence
the drug design process?   Frequently,
the promise of new technologies is not
realized.  When does a new technology
add value, and when not?  As an exam-
ple, I will discuss structure-based drug
design (SBDD), which has been in
widespread use at Vertex since 1989.

Specific examples of our suc-
cesses and failures in applying SBDD
will be described.  In particular, the
emphasis will be on drugs in the clinic
and on the market that have benefited
from our use of these technologies.

Examples will include proteases,
kinases, and dehydrogenases.  The
most pressing needs for future
advances in SBDD will be suggested.
◆◆

Monthly Meeting
The 848th Meeting of the Northeastern Section of the American
Chemical Society
And Organizational Meeting of the Boston Area Group for
Informatics and Modeling (BAGIM)
Thursday, January 8, 2004
Harvard Faculty Club,  20 Quincy Street, Cambridge, MA

3:30 – 5:30 pm Organizational Meeting of the Boston Area Group for 
Informatics and Modeling (BAGIM)

Sponsored by AstraZeneca, Waltham, MA

5:30 pm Social Hour. A table of career services literature and aids will be
available. 

Representatives from Kforce Scientific Staffing Firm Available

6:30 pm Dinner

7:45 pm Evening meeting, Dr. Jean Fuller-Stanley, Chair, presiding
Dr. Mark Murcko, Chief Technology Officer, Vertex Pharmaceuticals,

Cambridge, MA
How Do New Technologies Influence The Drug Design Process

Dinner reservations should be made no later than noon, December 30th.  Please
call or fax Marilou Cashman at 800-872-2054 or e-mail at
Mcash0953@aol.com.   Please specify if vegetarian.  Reservations not can-
celled at least 24 hours in advance must be paid.  Members, $28.00; Non-mem-
bers, $30.00; Retirees, $15.00; Students, $10.00
THE PUBLIC IS INVITED
Anyone who needs handicap services/transportation, please call Marilou Cash-
man a few days in advance so that suitable arrangements can be made.
Free Parking in the Broadway St. Garage (3rd level or higher), enter from
Cambridge St. via Felton St.
Next Meeting: Feb. 12, 2004, Joint meeting with the Younger Chemists Com-
mittee. Boston College, Shea Room, Chestnut Hill, MA.  Afternoon YCC Sympo-
sium from 3:30 – 5:30.  Evening Meeting: TBA

Dr. Mark Murcko
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Aula Laudis
The Northeastern Section annually
honors teachers of chemistry at the
secondary level in our region by
choosing several for selection to the
honor society, Aula Laudis. Election to
membership in Aula Laudis is a recog-
nition of excellence in the teaching of
chemistry at the secondary school
level. This recognition is based on both
qualitative and quantitative criteria that
involve the totality of an individual’s
participation in and contribution to the
teaching profession. Inasmuch as
teaching is a skillful art with a wide
range of marks of excellence, no one
criterion for election to Aula Laudis is
sufficient and no one criterion is neces-
sary. The following criteria, in their
broadest sense, shall be considered by
the Selection Committee:
• Having taught chemistry to students

who have won statewide,regional, or
national chemistry competitions,
such as the Ashdown Examination
Award;

• Having received awards for excel-
lence in teaching from
statewide,regional or national organ-
izations;

• Having advanced the scholarship of
chemical education, including cur-
riculum design, laboratory develop-
ment, and the introduction of
pedagogical methods and techniques
through publication in recognized
chemical education journals and/or
through presentations at scientific
meetings and continuing education
symposia;

• Having served as the adviser of extra
curricular activities, such as clubs,
science programs and science talent
searches, in which the interest of
chemistry students in the subject is
advanced and developed;

• Having performed special service to
the chemical education community,
such as through the organization of
continuing education symposia in
chemistry;

• Having demonstrated excellence in
classroom teaching as evidenced
from written class evaluations by
supervisors;

• Having had a significant personal
impact on students as evidenced by
letters from alumni/ae on behalf of
the nominee.

The Selection Committee will accept
nominations on behalf of active and
retired secondary school chemistry
teachers; the length of teaching service
is not a criterion. 

Nominations, including a one-
page summary of the nominee’s rele-
vant accomplishments, are to be sent
to: David Olney

PO. Box 559
Mattapoisett, MA 02739 
email: djolney@rcn.com 

Nominations are due February 2,
2004. ◆◆

Philip L Levins Memorial Prize
Nominations for the Philip L. Levins
Memorial Prize for outstanding per-
formance by a graduate student on the
way to a career in chemical science
should be sent by March 1, 2004 to
the Executive Secretary, 

NESACS, 
23 Cottage St.  
Natick, MA 01760 

The graduate student’s research should
be in the area of organic analytical
chemistry and may include areas of
organic analytical chemistry such as
environmental analysis, biochemical
analysis, or polymer analysis.

Nominations may be made by a
faculty member, or the student may
submit an application. A biographical
sketch, transcripts of graduate and
undergraduate grades, a description of
present research activity and three ref-
erences must be included. The nomina-
tion should be specific concerning the
contribution the student has made to
the research and publications (if any)
with multiple authors.

The award will be presented at the
May 2004 Section Meeting. ◆◆

Nominations 
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Officers’ Reports:
Chair: J. Neumeyer announced that
Morton Hoffman has been elected
Chair-Elect of the ACS Division of
Chemical Education and offered con-
gratulations. He also congratulated
Doris Lewis for having been the 2003
Henry A. Hill Awardee of the Section.

He announced that Arno Heyn
plans to resign as Editor of The
Nucleus and thanked him for his years
of service as editor.
Chair-Elect: J. Fuller-Stanley stated
that 60 people were expected for
tonight’s dinner. She reported that she
has attended the ACS advanced train-
ing session for local, section leadership
in St. Louis.

The Norris Award meeting will be
at the Holiday Inn, Newton.
Treasurer: J. Piper presented the Sep-
tember financial report which was
ACCEPTED after some discussion.

J. Piper stated that in order to be
reimbursed for travel/meeting
expenses, receipts have to be presented
for all items, including meals. 
Archivist: M. Simon MOVED that on
the Hill Award plaques in the future the
full text should be used, including the
phrase  “..and for the Service to Chem-
istry.” Past plaques (about 10) should
be modified accordingly, at a cost of
about $10 per plaque. PASSED.
Councilors: M. Hoffman displayed the
three ChemLuminary plaques received
by the Section at the New York meet-
ing. Past plaques have been delivered
to the Archivist. After discussion, M.
Chorghade MOVED that the plaques
be given to the Section Chair of the
year for wehich the award was made.
A. Viola MOVED to table the motion,
which was PASSED. The issue is to be
presented again at the November
Board meeting.

Standing Committees:
Bd. Of Publications:

Editor: A. Heyn circulated the
November Nucleus proof copy.
Membership: M. Chen reported that
welcoming letters have been sent to
118 new members. Three will be at
tonight’s dinner. J. Neumeyer has
received 40 replies to the surveys sent
to new members and will be for-
warded, as appropriate.
Chemistry Education: R. Tanner
reported that the Connections to Chem-
istry program was well attended. All
140 slots had been filled before the
deadline and those registering later had
to be turned away. Teachers from 91
schools were present. Registrants
received a number of subscriptions,
copies of literature, etc.

She announced the Undergraduate
Environmental Symposium, to be held
at Bridgewater State College on
November 15, to be co-sponsored by
this Section.

The Northeast Regional Under-
graduate Day is scheduled for Novem-
ber 1 at B.U. as part of the National
Chemistry Week (NCW) activities.

Applications for “Grants-in-Aid
for the Anaheim ACS Meeting,” next
spring are invited.

The Committee will co-sponsor
the 2YC3 (Two-Year College Consor-
tium Conference, Nov. 14-15, 2003 at
Middlesex Community College, Low-
ell, titled: Integrating Food Chemistry,
Health Science and Technology into
the Chemistry Curriculum.

She announced the award of
Lyman C. Newell Grants for attending
the 65th Summer Conference of the
NEACT to: Richard Silva (E. Provi-
dence, RI H.S.), Lorraine Kelly (Hull
H.S., Hull, MA), Dioane Paskowski
(Somerset H.S., Somerset, MA), and

Patricia Brandl (Medford H.S., Med-
ford, MA). Recommendation are
sought from NEACT for a Chair of the
Newell Grants Committee.
Professional Relations: T. Light stated
that at future meetings of the Section
ACS Brochures on résumés and inter-
view skills will be available. 
Employment Services:
Awards:
Local Arrangements: M. Burgess
reported that 63 attendees were present
at a successful meeting in September at
Merrimack College. At the October
meeting at Wellesley College 50-year
members are to be honored, the Henry
A. Hill Awardee is to be honored and
David Yesair will be the evening
speaker. 

Other Committees:
Business Liaison: J. Neumeyer
reported for J. Quick that $ 4,000 has
been raised so far.
Natl. Chemistry Week: D. Lewis stated
that the two 2003 Brauner Memorial
Lecture programs have been filled.
Fliers for the Atmospheric Chemistry
Program during NCW are available
and should be posted wherever effec-
tive.
Younger Chemists: A. Tapper stated
that an application for a $3,000 grant
from the ACS Local Section Innova-
tion Projects Grants Program had been
made for supporting the 2004 Career
Fair during the week of the exchange
program with the German GDCh Jung-
chemikerforum. 
Medicinal Chemistry: P. Nagafuji
reported that the October Meeting was
held at MIT on “Design of Selective
Indicators”. She announced the speak-
ers and topics for the December 11
joint meeting with NESACS. 

S.B. Rajur will be Program Chair
for the 2004 Spring meeting on “Nat-
ural Product Scaffolds as Starting
Points for Drug Discovery,” Norton
Peet and John Tallico to be speakers,
Venue and date TBA.

Old Business: None

New Business: None

From the minutes of M. Singer ◆◆

Board of Directors
Notes of Meeting of October 9, 2003
NOTE: Board Meetings are held on the monthly meeting day at 4:30 p.m. 
Section members are invited to attend.

The January 8, 2004 Meeting will be the Annual Meeting 
of the Board of Directors
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© Michelle Herrera Foster, Ph.D.

Chemists in pharmaceutical R&D play
critical roles in the development of
new drugs and biologics, including
their role in the marketing approval
process. As a chemist in the pharma-
ceutical industry, you no doubt are
making valuable contributions to the
Chemistry, Manufacturing, and Con-
trols (CMC) portions of clinical and
marketing applications worldwide.
Now that the Common Technical Doc-
ument (CTD) format and content is
required (as of July 2003) for market-
ing applications in Europe, Japan, and
Canada, and highly recommended in
the U.S., how do we prepare for the
transition to the “CTD Quality” sub-
mission (CTD Module 3), the new ver-
sion of the CMC submission? And
how do we prepare for electronic sub-
missions, the e-CTD?

The CTD was approved in 2001
by the International Conference on
Harmonization (ICH), represented by
the regulatory agencies of U.S.,
Europe, and Japan. Transitioning to the
CTD could be overwhelming to
address amidst multiple responsibili-
ties and deadlines, unless we can break
the process down into pieces, and do
one “piece” at a time to maintain our
“peace” as much as possible.  In addi-
tion to good science, regulatory
Knowledge and Process are keys to
success in transitioning to the CTD
smoothly and effectively.

Regulatory Knowledge is Key:

• Know the ICH and regional guide-
lines (see References and Links) and
gain in-house expertise in your func-
tional areas, in Regulatory Affairs,
and in Information Technology.
Explore customized technologies
(using the required XML standard)
that meet regulatory guidelines

while fitting into your current sys-
tems for data and document manage-
ment.

• Know which sections of the CTD
correlate to the NDA (New Drug
Application, U.S.), the BLA (Bio-
logics License Application, U.S.),
MAA (Marketing Authorization
Application, Europe), and other for-
mer requirements. [Note: You may
email the author for a copy of the
CTD Quality outline mapped to the
sections of the NDA, MAA, and
BLA (Biologics License Applica-
tion.)] This is important for convert-
ing approved applications and for
submitting supplements/variations in
the CTD format.

• Know which sections are unique to
the CTD, and study the new require-
ments. For example, the CTD now
requires a Manufacturing Process
Development section (3.2.S.2.6) that
provides a history and justification
of manufacturing changes through-
out development and provides data
to demonstrate comparability with
the Phase 3 clinical process or cur-
rent marketed process. The Facilities
and Equipment Appendix (3.2.A.1),
information currently required only
for the BLA in the U.S., is now also
required in Europe.

• Know which region-specific infor-
mation is required. For example, the
executed batch record is required to
be submitted in the U.S. only, and
the Process Validation Scheme is
required to be submitted in the EU
only. Active regional guidelines, in
addition to ICH guidelines, should
be adhered to, even if details are not
provided in the CTD guidance.

• Know your reviewers. Different
reviewing divisions of the regulatory
agencies may require submission of

unique information not necessarily
spelled out in the CTD and ICH
guidelines. Make sure that you gain
formal agreement of required infor-
mation in your pre-CTD (pre-NDA)
meeting in the U.S. and seek scien-
tific advice in Europe for grey areas
of critical importance to your sub-
mission.

The Right Process is Key 
I’d like to share with you the SMART
process that I’ve used in preparing
many regulatory submissions over the
years, and that is especially helpful
during this transition to the CTD, in
preparing the Chemistry, Manufactur-
ing, and Controls section of the CTD.

Strategy: Plan ahead, first prepare
Summary 

Mapping: Prepare CTD outline with
key Messages

Authoring: Choose the right authors
and Accountability

Reviewing: Choose the right reviewers
and Resolution

Training: Common goals and knowl-
edge, Teamwork

Strategy and Summaries: The sub-
mission Strategy can be reflected in
high level Summaries written in
advance for all sections of the CTD
Quality submission. These should con-
tain key messages, resolution of issues,
and reference to any agreements with
regulatory agencies. The summary sec-
tions could be the basis of the Quality
Overall Summary in Module II of the
CTD. Summaries should be drafted
first, not last, to identify key messages
for the Map.

Mapping and Messages: Prepare a
guidance document, a “Map”, that fol-
lows the CTD format, highlighting
guidance requirements, key content
and Messages, issues to be addressed,
references to previous submissions and
agency agreements, and standards/tem-
plates for fonts, references, tables, and
figures. Obtain Management approval
of the Map and associated timeline to
avoid any submission delays from
internal disagreements of content, for-
mat, and deadlines for information.

The Chemist’s
Contributions to the CTD
and e-CTD:
Regulatory Knowledge and Process are Keys to Success

Continued on page 9
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Authoring and Accountability:
Choose authors wisely for each section
of the submission. Consider technical
and regulatory background, previous
experience with submissions, writing
and team skills, and Departmental sup-
port of each author’s role and time
commitment. Make the author’s func-
tional management Accountable for the
submission and responses to agency
questions. Choose an overall
Author/editor for the entire CTD Qual-
ity submission to make sure the sub-
mission is seamless and has consistent
terminology.

Reviewing and Resolution: Choose
reviewers wisely, and choose the right
number. Consider technical and regula-
tory experience, negotiation skills,
commitment to timelines, and buy-in
of review tools (such as electronic
review.) Three review cycles are rec-
ommended: 1) functional review
(within the technical department for
each section), 2) first draft of com-
pleted submission, 3) final draft of
completed submission. Authors and
regulatory coordinator should work
together to Resolve comments from
reviewers; use a review meeting, if
necessary, with an agenda based on
critical topics from the review and with
approvers in attendance.

Training and Teamwork: Provide the
appropriate level of Training to
authors, reviewers, and upper manage-
ment on regulatory requirements and
the submission process. Emphasize the
importance of a quality Quality sub-
mission, to avoid approval delays. Pro-
mote Team building. Provide the
bigger picture and plan for the future!

Conclusions
Planning for the transition to the CTD
with good science, technology, and
teamwork is also benefited by timely
knowledge and an effective process.
Be SMART and plan ahead!

References and Links
ICH: International Conference on Har-
monization, www.ich.org  “M4: The
Common Technical Document”

Chemist’s Contribution
Continued from page 8

In June 1941 I graduated with a B.S. in
Chem. Engr. From  Tufts University
and began work as  an engineer for
City Service Oil Co. in Braintree, MA
before joining the Army Air Corps.

Because of my math background,
the Air Corps selected me to attend
New York Un iv. as a cadet in Flight
Meteorology and I graduated ten
months later as a 2nd Lt.

After about two years in various
bases throughout the U.S., I was
shipped out to the Pacific area and was
part of the attack force in the Battle of
Okinawa, returning to the U.S. with
the rank of Captain, U.S. Air Force.

In July 1946, Joseph Walker,
Ph.D. was selected to establish a Com-
monwealth of Mass. Forensic Labora-
tory and hired me as his assistant
chemist.

In August 1946 I married Mildred
King.

About a year after the installation
of the Forensic Science Lab., because
of the Commonwealth’s financial inter-
est in honest racing, we were asked to
set up a lab. for the prevention of the
use of drugs in racing horses and dogs.
I was placed in charge of this lab and

promoted to senior chemist. Our
research in animal drugs resulted in
development of new procedures that
were useful in the forensic lab. A serol-
ogy division was added to the other
labs.

I had been attending night school
on the G.I. Bill of Rights and, in 1952,
graduated from Boston College Law
School. After passing the Mass. Bar, I
was later certified to practice before
the United States Supreme Court.

Shortly thereafter I served as Pres-
ident of the International Assoc. of
Racing Chemists and was involved in
co-authoring several research papers
regarding the effects of certain drugs
including the effects of alcohol abuse.

In 1965, I became Chief of all
Mass. Public Safety Criminal Labora-
tories and remained as director for 22
years until I retired in April 1987. Dur-
ing this time as many as 32 chemists
and assistants were employed in the
Public Safety Forensic Laboratories. 

During my service as director of
labs. I became a Fellow of the National
Forensic Science Assoc., continued as
a board member of the Assoc. of Rac-
ing Chemists, continued membership
in the American Chemical Society,
became an advisory member on use of
F.B.I. lab. procedures, and became a
member of the Federal Commission
for Investigation of One Vehicle Acci-
dents. I continued appearing in courts,
testifying in regard to drugs, sudden
deaths, suicides, and other fatalities.

Since retirement in 1987, I have
been an advisory consultant on the use
of drugs and am Counsel Member of
the Law Firm of Ferriter and Walsh.

Millie and I have four children
(Maureen, Katherine, John, Jr., and
Christine) and eight grandchildren and
continue to be avid travelers.

I am 84 years old, completely
retired, and very grateful for an inter-
esting and happy life. ◆◆

FDA: Food and Drug Administration
(U.S.) www.fda.gov 

EMEA: European Medicinal Evalua-
tion Agency (EU, Europe),
www.emea.eu.int 

Michelle Herrera Foster, Ph.D.
(Chemistry), is a regulatory affairs
consultant with 20 years experience in
the pharmaceutical industry preparing
Chemistry, Manufacturing, and Con-
trols submissions for NDAs and clini-
cal trial applications. She consults in 
collaboration with ACS member 
Mukund Chorghade, Ph.D. (www.
ctdquality.com) She may be reached at
Michelle@ctdquality.com. ◆◆

50-Year Member
Biography
John J. McHugh
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Introduction
Chemists and nature follow two different approaches to

the discovery of novel molecules with desired characteris-
tics.  Chemists generate molecules by synthesizing a pool of
candidates, assaying them for function, characterizing their
properties, and then resynthesizing a new and improved
pool of molecules based on the structure-activity relation-
ship derived from the characterization of the first pool.
However, screening the product pool for desired activity and
determining the structures of the functional molecules is
often difficult, time consuming, and material intensive.  It is
also not always clear how to alter a compound’s structure to
affect desired changes in its function due to our often lim-
ited knowledge of the correlation between structure and
function.  Nature, on the other hand, takes a different and
more efficient approach.  Molecules with desired properties
arise through the processes of molecular evolution, or iter-
ated cycles of translation, selection, amplification, and
diversification.  To date, however, chemists have been
unable to directly apply the techniques of molecular evolu-
tion to molecules other than proteins and nucleic acids, for

there has been no method to translate an amplifiable infor-
mation carrier (a nucleic acid) into synthetic molecules.

An alternative approach, DNA-templated synthesis
(DTS), mimics the tactics of natural evolution by relying on
DNA to direct the synthesis of non-natural small molecules,
just as, in nature, DNA directs the synthesis of nucleic acids
and proteins.1 Prior research has shown that DNA and RNA
templates are able to catalyze bond-forming reactions
between nucleic acids2-6 and non-natural nucleic acid
analogs, forming peptide nucleic acids,7 phosphorothioate-,8

phosphoroselenate-,9, 10 and phosphoramidate-11 containing
nucleic acids.  DNA templates were also able to catalyze
amide bond formation between nucleotide analogs.12 How-
ever, we were able to expand the scope of reactivity beyond
reactions that, in their transition states, closely resemble the
nucleic acid backbone.  In fact, DNA templates are highly
versatile in the scope of acceptable structures and reactive
transition states, and are able to catalyze a much wider range
of chemical reactions than previously anticipated.1, 13, 14

In contrast to techniques used in traditional synthetic
chemistry, in DNA-templated synthesis reactants are chemi-

Summer Research Report
DNA-Templated Synthesis of a Synthetic 
Small Molecule Library
Rozalina Grubina, Zev J. Gartner and David R. Liu 
Department of Chemistry and Chemical Biology, Harvard University

Figure 1. Reaction scheme for the DNA-templated synthesis of a cyclic small molecule library.  R1 reagents are 1:1:1:1
H-Lys(Me)2, L-IsoGln, L-2-Amino-4-pentenoic acid, and L-2-Aminobutanoic acid; R2 reagents are 1:1:1:1 H-?-Cyclo-
hexyl-Ala-OH HCl, D-Trp, H-3,5-Diiode-D-Tyr-OH, and D-Thr; and R3 reagents are 1:1:1:1L-Gln, L-Homocysteic acid,
H-Tyr(SO3H)-OH, and L-Gly.  The CA inhibitor reagent was added together with R3 reagents to 1/65th of the total concen-
tration.
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cally linked to complementary strands of DNA that
“encode” the identity of the reactants.  Sequence-specific
annealing of complementary oligonucleotides increases the
effective concentration of reactants allowing the desired
reaction to take place, thus generating structures unrelated to
the DNA backbone.

DNA-templated synthesis has been shown to direct a
significant number of reactions, including SN2 substitutions,
additions to α,β-unsaturated carbonyl systems, nucleophilic
reactions of amines and thiols, Wittig olefination,1 as well as
reactions that require the presence of a non-DNA linked
activator or catalyst, such as reductive amination (with
NaBH3CN) and amine acylation (with EDC and sulfo-
NHS).13 Other powerful carbon-carbon bond forming reac-
tions, including the nitro-aldol (Henry) reaction,
nitro-Michael addition, 1,3-dipolar cycloaddition reaction,
and Heck coupling, proceed efficiently in a DNA-templated
format.13 DTS also allows for normally incompatible reac-
tions to be carried out in a single solution, which signifi-
cantly increases the possible diversity of the product pool.15

Overall, these reactions have demonstrated sequence speci-
ficity and in the case of fast reactions such as EDC mediated
amide bond formation, distance independence.1 Further-
more, the yields of slower reactions can show distance-inde-
pendence when optimal DNA-architectures are used,
enabling the encoding of multiple DNA-templated reactions
on a single template.16

Results and Discussion
Because DNA-templated synthesis is able to sequence-

specifically and effectively direct a large number of one-pot,
parallel reactions, it can be an effective tool for library syn-
thesis.  Here, we present the first application of DTS to the
assembly and characterization of the first DNA-templated
synthetic small molecule library.  The synthetic scheme of
the peptide fumamaride library is shown in Fig.1.

Note the presence of digested bands.  (3) Digestion follow-
ing another round of selection for CA binding affinity.  Note
the low level of non-digested template and high level of
digestion of

First, we validated the final and most challenging step
of the proposed library synthesis, the cyclization, and have
shown that it proceeds to greater than 80% yield independ-
ent of amino acid stereochemistry, β-branching, and amide
backbone length.  The presence of an aromatic side chain on
the third amino acid was the only variable shown to affect
yield, though not prohibitively (Table1).  We also confirmed
that the degree of specificity currently afforded by our reac-
tion conditions is sufficient to eliminate undesirable cross-
reactivity within the library, where all undesired
combinations have a minimum of 4 mismatches (data not
shown).

As illustrated in Fig.1, 65 different templates were com-
bined with 4, then 4, then 5 reagents in three DNA-tem-
plated library synthesis steps.  All three steps are
DMT-MM17 mediated amine acylation reactions, followed
by a final Wittig-olefination-driven cyclization induced by

elevated pH.  Each DTS and purification step was analyzed
by gel electrophoresis, which has shown that a mere 500
pmol of starting template yields enough final library product
for over 1,000 selections (1-10% overall yield, data not
shown).  Furthermore, we observed that the cyclization pro-
ceeds with high efficiency to generate a cyclic fumamaride,
which could be detected by nucleophilic thiol addition (data
not shown).

The library includes a positive control reagent intro-
duced as a side chain modified lysine derivative: a carbonic
anhydrase (CA) inhibitor that can be selected for by binding
to the immobilized protein.  Following a completed
sequence of DTS reactions we assayed the resulting product
pool for binding to carbonic anhydrase.  Presence of the CA
inhibitor (Fig.3) indicated that our efforts to assemble the

Table 1. Yields for cyclization as a function of building
block identity (with varying stereochemistry, ?-branching,
and degrees of hydrophobicity

a library subset following 
a single selection for CA
binding affinity.  desired
CA-inhibitor encoding
template.

Figure 3. Mismatch control experiment.  Matched (M) vs.
mismatched (MM) reactivity at position 3 of 4 control
templates.  Top bands are product bands and lower bands
are unreacted templates.

Temp1           Temp2          Temp3          Temp4

M       MM      M     MM     M      MM      M       MM

continued on page 12
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library were successful.  As demonstrated in the figure, iter-
ated rounds of selection substantially increased the net
enrichment factor, suggesting the possibility of selecting
molecules from much larger libraries.

Specificity of reactivity is an integral component of
DNA-templated chemistry and high mismatch discrimina-
tion is maintained even in a library format.  In order to con-
firm the absence of undesired cross-reactivity, we set up a
series of experiments in which four control templates (with
known sequences) were specifically reacted with either
matched or mismatched reagents at each position.  The
results indicated that no significant mismatched product is
formed at any position of the four templates (Fig.3).

Finally, because this library is the first to be assembled
using DNA-templated synthesis, it is crucial that we charac-
terize the components of the library to ensure that the syn-
thetic scheme produced the desired products.  In addition to
selecting for the positive control (CA inhibitor), we ana-
lyzed the products of the first two steps of the library syn-
thesis by mass spectrometry (MALDI-TOF).  Because
MALDI has up to 0.2% accuracy of mass detection for
DNA, the template DNA had to be partially cleaved prior to
analysis in order to resolve the various small molecule prod-
ucts.  To facilitate the analysis of the 17 step 2 products, we
incubated them with 10 base-pair primers complementary to
one of four codons present at position 2 of the templates and
enzymatically extended the primers, thereby creating, in a
specific subset of templates, a double stranded region that
could be cleaved by a restriction enzyme.  Such product
deconvolution makes analysis by MALDI-TOF substan-

tially clearer and more accurate (Fig.4). 
The assembly of this library is the first, proof-of-prin-

ciple, step toward the use of DNA-templated synthesis for
the design of much larger synthetic libraries.  We foresee
that future 3-step libraries would contain approximately 104

or 105 members, and if a fourth DNA-templated step is
added, more than 106 members can be accessed.  These
libraries could then be screened for biologically active mol-
ecules and, due to the potential diversity of the product pool,
new molecules with desired functions may be found.  In
light of the numerous advantages that DNA-templated syn-
thesis has over more traditional approaches, the ability to
use DTS for the assembly and assay of large libraries has
the potential to significantly impact the field of synthetic
chemistry and the discovery of novel small molecules with
desired functions.

Experimental Section
Unless otherwise specified, DNA oligonucleotides were

synthesized and functionalized as previously described,15 by
using 2-[2-(4-Monomethoxytrityl)aminoethoxy]ethyl-(2-
cyanoethyl)-N,N-diisopropyl)-phosphoramidite (Glen
Research, Sterling, Virginia, USA) for 5’-functionalized
oligonucleotides, by using (2-Dimethoxytrityloxymethyl-6-
fluorenylmethoxycarbonylamino-hexane-1-succinoyl)-long
chain alkylamino-CPG (Glen Research) for 3’-functional-
ized oligonucleotides, and by using [1-N-(4,4’-
Dimethoxytrityl)-biotinyl-6-aminohexyl]-2-cyanoethyl-(N,
N-diisopropyl)-phosphoramidite (Glen Research) for 5’-
biotin functionalized oligonucleotides.

Amine acylation: templates with free amino groups and
reagents with free carboxylic acid groups were combined in
aqueous N-[2-morpholinoethane]sulfonic acid (MES) buffer
(100 mM), NaCl (1 M), pH 6 (62.5 nM in template DNA,

Summer Research
Continued from page 11

Figure 4. Deconvolution and MALDI-TOF analysis confirms sequence-specific formation of step 1 and step 2 products
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93.75 nM in reagent DNA) in the presence of 4-(4,6-
dimethoxy-1,3,5-triazin-2-yl)-4-methylmorpholinonium
chloride (DMT-MM; 50 mM).  The reactions were carried
out for 6 hours at 25°C for position 3 and at 37°C for posi-
tions 1 and 2.

Primer extension and enzymatic digestion: primer
extensions were carried out using 10 bp primers with 0.0125
units/uL Klenow Polymerase I (New England Biolabs) for
10 minutes at 25°C (2 uM in template DNA and 6.25 uM in
primer DNA).  Double-stranded products were cleaved with
0.25 units/uL Hpy8I (Fermentas Life Sciences) for 1 hour at
37°C after pull-down using streptavidin magnetic particles
(Roche Applied Science).

DNA oligonucleotide sequences used: control template
1: 5’-NH2-GCATGTCTACCACGTTCTGAGCAC ACT-
GACTCCACTGTACACCTCGAG-3’; control template 2:
5’- NH2-GCATGTCTACGGATCACTGAGTGTC
ACGACTCCAGCAAACACCTCGAG-3’; control template
3: 5’- NH2-GCATGTCTACTCTCCACTGAGCATTG
CGACTCCATACCACACCTCGAG-3’; control template 4:
5’- NH2-GCATGTCTACCAATGGCTGAGCAACAG
GACTCACTTGCACACCTCGAG-3’; positive control
template: 5’- NH2-GCATGTCTACCAATGGCTGAGCAA
CAGGATCTATGCGTACACCTCGAG-3’.  Template
libraries were prepared by split pool synthesis using the fol-
lowing cassettes: for position 1:  5’ NH2—GCATACACGT-
CACGTTC-3’; 5’- NH2-TCTACGGATCAC -3’; 5’-
NH2-GCATGTCTACTCTCCAC-3’; 5’- NH2-GCATA-
CACGTCAATGGC-3’; for position 2:  5’-TGAGCACAC
TG-3’; 5’-TGAGTGTCACG-3’; 5’-TGAGCATTGCG-3’;
5’-TGAGCAACAGG-3’; for position 3:  5’-ACTCCAC
TGTACACGTCCGA-3’; 5’-ACTCCAGCAAACACGTC-
CGA-3’; 5’-ACTCCATACCACACGTCCGA-3’; 5’-AC
TCACTTGCACACCTCGAG-3’.  Reagent sequences are
for position 1:  5’-bio-AGAACGTGGT-NH2-3’; 5’-bio-A
GTGATCCAC-NH2-3’; 5’-bio-AGAAGACCGG-NH2-3’;
5’-bio-AGCCATTGGT-NH2-3’; for position 2:  5’-bio-G
TCAGTGTGCTC-NH2-3’; 5’-bio-GTCGTGACACTC-
NH2-3’; 5’-bio-GTCGCAATGCTC-NH2-3’; 5’-bio-GTCCT
GTTGCTC-NH2-3’; for position 3:  5’-bio-
GTACAGTGGA- NH2-3’; 5’-bio-GTTTGCTGGA-NH2-3’;
5’-bio-GTG GTATGGA- NH2-3’; 5’-bio-GTGCAAGTGA-
NH2-3’; and for the positive control at position 3: 5’-bio-
GTACGCA TGA-NH2-3’.

Reaction yields were quantified by denaturing poly-
acrilamide gel electrophoresis followed by ethidium bro-
mide staining, UV visualization, and densitometry of
product and starting material bands.  Yield calculations
assumed that templates and products were denatured and
therefore stained with comparable intensity per base; for
those cases in which products are partially double-stranded
during quantification, changes in staining intensity may
result in higher apparent yields.  Reaction products were
characterized by MALDI (matrix-assisted laser
desorption/ionization) mass spectrometry in addition to
denaturing polyacrilamide gel electrophoresis.
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Announcement  
Formation of Boston Area Group
for Informatics and Modeling
(BAGIM)
Mark Murcko will be the featured speaker
at the inaugural meeting of this group on
January 8th at the Harvard Faculty Club.
Mark’s talk will follow an organizational
meeting from 3:30 - 5:30 and a cocktail
hour from 5:30 - 6:30, which all are
encouraged to attend.  BAGIM is for those
who focus on marrying science and tech-
nology to enable discovery - including
modelers and informatics scientists from
industry, along with researchers from aca-
demia, including graduate students. Meet-
ings focusing on library design, data
access, desktop modeling tools, etc. will
enable members to share information and
benefit from others’ experiences.

Please contact Rich Lawson if you are
interested or if you would like more infor-
mation.
(Richard.Lawson@Astrazeneca.com) ◆◆

Elizabeth Rock, 52 year ACS
member, Oct 9, 2003

Anthony F. Wilde, Oct 9, 2003

Robert D. Stolow, 50 year ACS
member, October 9, 2003

Michael Dube Presenting Hill Award to Doris Lewis
Oct 9, 2003 (photos by Joel Haskel)

John Neumeyer, Chair of N.E. Sect. ACS presenting 52
year certificate to Alfred Viola

Henry Hill 
Award

Recogniton of 
Fifty Year Members

D. R. Directing Otherwise Incompati-
ble Reactions in a Single Solution
Using DNA-Templated Organic Syn-
thesis. Angew. Chem. Int. Ed. 41, 4104-
4108 (2002)

16 Gartner, Z. J., Grubina, R., Calderone,
C. T. and Liu, D. R. Two Enabling
Architectures for DNA-Templated
Organic Synthesis. Angew. Chem. Int.
Ed. 42, 1370-1375 (2003).

17 Kunishima, M., Kawachi, C., Hioki,
K., Terao, K., Tani, S. Formation of
carboxamides by direct condensation
of carboxylic acids and amines in alco-
hols using a new alcohol- and water-
soluble condensing agent: DMT-MM.
Tetrahedron 57, 1551-1558 (2001) ◆◆
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From the Phyllis Brauner
Memorial Lecture

(October 18, 2003 A National Chemistry Week Event)

that we can energized more members.
I need your help in putting these into
practice, if nothing else I need bodies
to practice all the leadership strategies
that I received from the National meet-
ings.  As an experimental scientist, I
need multiple starting materials to test
the validity of my reactions. So the
fewer members willing to be part of
this mix, the less options and outcomes
we will have.  So don’t let the experi-
ments fail or have limited scope: be a
participant. Our immediate Past Chair,
John Neumeyer started the practice of
sending a welcome letter with ques-
tions about committee interest to new
section members. I plan to continue
this practice but now extend these
questions to all current members.
Please send your ideas about activities
that would enliven the section as well
as ideas for outreach to the community.
Finally, volunteer for a committee or to
lead a NESACS activity.  NESACS
needs your participation!

Looking forward to meeting you all at
monthly meetings and other NESACS
activities, let’s cheer for active partici-
pation and helping NESACS to leap
ahead in 2004. ◆◆

From the 2004 Chair
Continued from page 4

ACS News
Madeleine Jacobs Named New
Executive Director 
The American
Chemical Soci-
ety, has named
Madeleine Jacobs
as its next execu-
tive director and
CEO, effective
January 1, 2004.

Jacobs,  is editor-in-chief of the weekly
newsmagazine of the American Chem-
ical Society, Chemical & Engineering
News,

“Madeleine Jacobs has both the vision
and the vibrancy we need to embrace
new opportunities in the 21st century,”
said ACS Board Chairman Nina I.
McClelland in announcing the new
appointment.  “She brings to this posi-
tion nearly three decades of proven
leadership and management in world-
renowned scientific and technical
organizations, a deep passion for and
knowledge of chemistry, and a reputa-
tion as a dedicated ambassador for the
chemical enterprise. She is well-
respected and well-poised to lead the
organization at this exciting time for
science, having demonstrated excel-
lence in strategic thinking, innovation,
financial stewardship, and effectively
communicating chemistry’s central
role in society.”

A chemist and science journalist,
Jacobs is well connected in the scien-
tific and chemical communities at all
levels, including the top leadership in
industry, academe, and government.
She is a sought-after public speaker--
on topics ranging from gender and eth-
nic equity in science to the challenges
facing chemists in a global environ-
ment--by organizations ranging from
top universities to international science
organizations to major chemical and
pharmaceutical companies worldwide.

Recently awarded an honorary
doctorate of science from George
Washington University, Jacobs has
received dozens of other honors and

Dry ice in hot water produces white clouds
spilling off the table.

Bassam Shakhashiri giving demon-
stration-lecture

Leslie Gibson, demonstration of acid
rain.

Mary Coyne with her grandson, Doris Lewis
looking on.  Hands-on at Wellesley 

(photos by Constance Haddleton)

continued on page 16



awards in her career as a writer, editor,
innovator, and motivator of young peo-
ple, including the ACS Award for
Encouraging Women into Careers in
the Chemical Sciences and the New
York Academy of Sciences Women’s
History Month Award.  At the invita-
tion of the Nobel Chemistry Commit-
tee, she attended the most recent Nobel
Prize ceremonies in Stockholm.

In 1993, she was named managing
editor for Chemical & Engineering
News. In 1995, she became the maga-
zine’s first woman editor-in-chief. She
has brought the publication to its high-
est level of editorial excellence in its
80-year history and has contributed to
the success of its advertising efforts.

Before that, she spent 14 years
with the Smithsonian Institution, the
world’s largest museum complex,
where she launched the nationally syn-
dicated Smithsonian News Service,
managed publication operations for
several periodicals, and in 1986
became director of public affairs. In

that role, she served as principal
spokesperson and public affairs strate-
gist for the entire Institution.  Earlier in
her career she held a similar position at
the National Bureau of Standards (now
the National Institute of Standards and
Technology).

Jacobs holds a B.S. in chemistry
from George Washington University
(highest honors and distinction, 1968)
and completed coursework for a mas-
ter’s degree in organic chemistry at the
University of Maryland (1969).  Her
first job after graduate school was as a
reporter for Chemical & Engineering
News (from 1969 to 1972).

“I am thrilled to be chosen to lead
the American Chemical Society,”
Jacobs says. “ It will be a great honor
and privilege to work with the ACS
Board of Directors, ACS membership,
and the talented and dedicated staff of
the ACS to bring the Society to an
even higher level of excellence.” ◆◆

Madeleine Jacobs 
Continued from page 15

16 The Nucleus January 2004

SERVICES

D I R E C T O R Y

       Chemical  Solutions for
       the Life Science Industry

� Custom Organic Synthesis

� Process Development

� Contract R & D

� Pharmaceutical Intermediates

� Medicinal Chemistry Support

� Biotechnology Specialty Reagents

� Solid Support Reactions

� Process Validation

� Gram to Multi-Kilogram Synthesis

PolyOrg  Inc.
10 Powers Street,    Leominster,   MA   01453

Phone: 978-466-7978              1-866-PolyOrg
Fax:  978-466-8084       info@polyorginc.com

www.polyorginc.com

Custom Synthesis of Chemicals
On-time Delivery, Quality, & Competitive Price

Tyger Scientific Inc.

324 Stokes Ave, Ewing, NJ 08638
Phone (609)-434-0144, Fax (609)-434-0143 

www.tygersci.com, Email sales@tygersci.com

We help chemists develop billion dollar products

Have you looked at the NEW
NESACS website?

WWW.NESACS.org
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Designed for polymer chemists, lab
managers or technicians working in the
field of Polymer Characterization who

need to characterize the molecular weight
distribution of polymers, Waters Alliance®

GPC 2000 Series Systems with Empower™

Software achieve levels of dependability,
reproducibility and accuracy unlike any

GPC instrument before. 

Visit www.waters.com 
or call 1-800-252-4752 

to learn more about Waters solutions 
for polymer labs like yours. 

Analyzing
Polymers in
Your Lab?
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SERVICES

� Contract research and 
development

� Custom synthesis

Short and long term projects

Fax:        (781) 933.6695
Email:     organix@organixinc.com

For Excellence in Organic Chemistry

(milligram to kilogram) in all areas
of organic and medicinal chemistry

240 Salem Street
Woburn,  MA  01801
Phone:  (781) 932.4142

www.organixinc.com

LABORATORY
EQUIPMENT

Bought  �  Sold  �  Exchanged

JANUARY SPECIAL

Despatch Mod 16512H Ecosphere temperature/
humidity chamber     11.5 cubic foot capacity

Espec Mod PL-4FP temperature/hum-
idity chamber 28 cubic foot capacity

American Instrument Exchange, Inc.
1023 Western Ave.,  Haverhill,  MA 01832
TEL: 978-521-2221   FAX:978-521-8822

www.americaninstrument.com
E-Mail:  info@americaninstrument.com

PATENT ATTORNEY
   Jacqueline M. Arendt
Affilliated with Major IP Law Firm

Chemical, Pharma., Chem. Eng., Med Devices, 
Licensing, Counsel on Controlling Patent Costs

119 Nimrod Drive,  Concord  MA  01742

Ph-978-807-5278  
email-jacquiaren@aol.com

Cytokine Bioassay Services
   � Recombinant Cytokines  
               � Monoclonal Antibodies
                     �

 
Outsourcing Services

SBH Sciences, Inc.  Dr. Raphael Nir, General Director
mir@sbhsciences.com   508-650-6200 , x14
             www.sbhsciences.com

   

 

 

 
 

 

 

 



Index of Advertisers
Advaced Synthesis ...............................16
Am. Instrument Exchange....................18
Chemic Laboratories ............................17
Chemir Analytical Services..................17
Chemo Dynamics .................................16
Dana Lipp Imaging...............................17
Desert Analytics Laboratory.................18
DuPont Analytical Solutions ................19
Eastern Scientific Co. .............................2
Front Run Organx.................................18
GL Synthesis ........................................19
Gateway Chemical Technology..............2
HT Laboratories, Inc. ...........................18
Huffman Laboratories, Inc. ..................17
Impact Analytical, Div. of M.M.I.........17
J. S. T. ...................................................17
Jacquline M. Arendt, Esq. ....................18
Mass-Vac, Inc. ........................................4
Micron Inc. ...........................................18
NuMega Resonance Labs.....................17
Organix, Inc..........................................18
Organomed Corporation.......................16
PolyOrg Inc. .........................................16
Prime Organics .....................................18
Quantitative Technologies, Inc.............19
Robertson Microlit Labs.........................6
SBH Sciences, Inc. ...............................18
Schwarzkopf Microanalytical ..............18
Scientific Bindery.................................19
Spectral Data Services, Inc....................16
SPEX CertiPrep.....................................17
Tyger Scientific, Inc ..............................16
Waters Corporation................................17
Yasui Seiki Co. ......................................18

The Nucleus January 2004 19

CAREER OPPSSERVICES

B U S I N E S S  D I R E C T O R Y

SERVICES



Check the NESACS Homepage
for late additions:
http://www.NESACS.org
Note also the Chemistry Department web pages
for travel directions and updates. For example:
http://web.mit.edu/chemistry/
http://www-chem.harvard.edu/events/
http://www.umassd.edu/cas/chemistry/ [new url]
http://www.dartmouth.edu/~chem/

Jan 7
Joint Harvard-BU-MIT Theoretical Chemistry
Prof. Mark A. Ratner (Northwestern Univ.)
“Some Modeling Notions for Molecular
Nanostructure Assembly”
MIT, 77 Mass. Ave., Rm. 36-112 3:00 – 5:30 pm

Prof. David Goldberg (Johns Hopkins Univ.)
Inorganic Chemistry Seminar: “Designing
Porphyrinoid and Nitrogen/Sulfur Complexes for
Hydrolysis,Oxygen-Atom-Transfer Reactions,
and Other Biomimetic Themes”
MIT, 77 Mass. Ave., Room 6-120, 4:00 pm 

Jan 28
Prof. David Liu (Harvard Univ.)
“An Evolution-Based Approach to the Creation
and Discovery of Synthetic Molecules”
Boston College, Merkert 130, 4:00 pm

Jan 29
Prof. Valerie de Crecy-Lagard (Scripps Research
Institute)
“Finding new enzymes by comparative
genomics: the tRNA modification goldmine” 
Boston College, Merkert 130, 4:00 pm

Notices for the Nucleus
Calendar should be sent to:
Dr. Donald O. Rickter, 88 Hemlock St.,
Arlington, MA 02474-2157
e-mail: rickter@rcn.com
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Calendar

Updated frequently  •  Late-breaking news, position postings
Back issues of the Nucleus archived in .pdf format

WWW.NESACS.org 

Have you seen the new NESACS website yet?

ACS News
Statement from William
Carroll
President-Elect of
the American
Chemical Society

Thank you for
inviting me to rein-
troduce myself to
the members of the
Northeastern Sec-
tion.  I appreciated the opportunity to
provide a statement for the Nucleus
prior to the election, and it is an honor
to be asked back. 

The real wisdom of having  a  candi-
date do a number of position state-
ments is that if you're lucky enough to
win, you don't have to ask "What do I
do now?"  With luck, you have the
agenda already written. My statement
contains the things that are important
to me.  Putting the benefits of chem-
istry in front of a public and in many
cases a government that has forgotten
them in the light of other distractions.
I believe in doing this by direct action
of the ACS President and also through
service projects  by the membership
that show chemistry in action for the
public good.   I have a goal of getting
more chemists as teachers for the sixty
percent of high school students who
take chemistry. 

I come from the perspective of
the commodity chemical industry.
That segment is under pressure now,
and will be into the future as result of
natural gas prices, which translate
directly to product prices.  The US
now has the most expensive natural
gas in the world, and as a result, much
of our manufacturing is at competitive
risk.  This issue and the issue of com-
moditization of specialties through
global manufacturing competition
impacts members and nonmembers for
whom chemistry is their family eco-
nomic engine.  Understanding the
changing dynamic of the chemistry

enterprise as  both  manufacturing and
research become global, and how we
chemists and stakeholders in US
chemistry respond to it now and in the
future is a top policy priority for me.

I have to say I was surprised and
disheartened by the turnout for this
election.  Mike and I both worked
hard to get out the vote, and yet this
year's turnout was the lowest ever.  I'm
not sure what that means but I have a
feeling it indicates a widening gulf
between governance and rank-and-file
membership.  If I'm right, it means
those of us in governance have a huge
outreach job to our own members.  I'm
interested in your observations.  

So now the real work starts.  I
will be working on designing  a pro-
gram for the next three years.  My
goal is to develop the specifics in my
agenda and be active in my President-
Elect year.  I welcome your thoughts,
encouragement, admonishments and
suggestions. We have challenges  and I
have no illusions about their  diffi-
culty.  We also have opportunities  and
I have no reservations about taking
them on.

We’re beginning a new chapter.
Your friendship makes a tremendous
difference to me.  I will always be
grateful for your support . Also, I'd
like to tell you how much respect I
have for your "favorite son" in this
election.  Mike Strem has been a won-
derful colleague on the International
Activities Committee and more impor-
tantly a good friend.  I believe we see
the world through similar eyes, and
many of the things on his agenda are
on mine as well, particularly educa-
tion,  the need for good stewardship of
the environment and the safety of our
fellow workers throughout the chemi-
cal enterprise.

Please feel free to contact me with
questions or opinions.  I answer my
own e-mails, and I would be pleased to
hear from you.

William F. Carroll
William_F._Carroll@oxy.com ◆◆


