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Why the “Northeastern
Section”?

Nomination

Periodically we have to justify the
name of our Section for the benefit of
newer members, some of whom think
the name is misleading, seeing that we
only cover eastern Massachusetts and
the State of New Hampshire. The map
on our centennial logo also raises the
question.
As usual, when New England is
concerned, history plays its part and its
logic that gets lost in the dust.
Prior to the formation of the
American Chemical Society, chemistry
was alive and well in the Boston area,
notably at Harvard and M.I.T., but also
in other local colleges, high schools
and industry. The American Academy
of Arts and Sciences had been founded
in 1780 and its Proceedings was one
outlet for publications by the local
chemists. Our forechemists might have
been a stuffy lot, for they initially had
little use for those latecomers in New
York.
The American Chemical Society
was founded in 1876 and chartered in
New York. It was restricted by law so
that only New York citizens could be
its Directors and all of its business had
to be done in New York State. Thus, in
spite of its name, it represented only
200 to 300 mostly New York chemists
during the period of 1876 to 1890.
However, by the latter date interest in
the American Chemical Society was
dropping off, membership was down to
238, and the decision was taken to
become a national organization. An
1890 meeting in Newport, RI hosted
by Harvard chemists Wolcott Gibbs
and Josiah Cooke, when formation of
local sections was encouraged, followed by a conference in Washington
in 1891, revisions of the Constitution
and By-Laws in 1892 and a law passed
in 1895 by New York, removing residence restrictions, permitted the organization to indeed become a national
chemical society.
Did our Boston area predecessors

Nominations for the Henry A. Hill
Award for Outstanding Service to the
Northeastern Section are invited. Nominations should be sent by July 1, 2005
to the Administrative Secretary,
NESACS, Marilou Cashman, 23 Cottage St., Natick, MA 01760. A resume
of professional activities and description of the nominee’s service to the
Northeastern Section should be
included. The Award is to be presented
at the October meeting of the Section.

by M. S. Simon, Section Archivist
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jump at the chance to join? They did
not. In fact, at the tenth National Meeting of the ACS, located in Boston and
Cambridge, there was no interest in
forming a local section.
Time went on, Local sections were
formed in Rhode Island, New York,
Cincinnati, Washington, DC, Lehigh
Valley, New Orleans, Chicago,
Nebraska, North Carolina and Columbus. By the time the 1898 National
Meeting was approaching, again to be
held in Boston, the local folk were
having a change of heart. There is a
probability that Arthur Amos Noyes of
M.I.T. was the gray eminence behind
the decision to form a local section. He
was certainly one of the leading
chemists here and already had been
highly active in the ACS. He was
elected the first president of this local
section upon its founding. The Section
received its charter in 1898 as the
eleventh local section of ACS.
And what about the naming of the
section? Noyes appointed a By-Law
Committee which voted that the territory of the section be the states of
Massachusetts, New Hampshire, Vermont and Maine. The Executive Committee proposed several names for the
section: (Boston Section was dropped
early on) Massachusetts Section, North
Eastern Section. The membership went
its own way and voted for the name we
have, Northeastern Section.
With an area of 60,000 square
miles there was no way for chemists
from the outlying areas to come to
Boston for monthly meetings. In 1911
a Connecticut Valley Section was
formed with a geographic radius of 30
miles from Hartford. The Maine Section was formed in 1912, removing all
of Maine. Four years later founding the
Green Mountain Section removed Vermont. In 1939 the Connecticut Valley
Section added Hampden County and
three counties from Massachusetts,
Berkshire, Franklin and Hampshire.

Henry A. Hill Award for
Outstanding Service to the
Northeastern Section

Michael J. Dube, Chair, Awards Committee ◆

And in 1947 Worcester County became
the Central Massachusetts Section.
While the Northeastern Section
lost square miles it grew in population,
and today remains one of the largest
local sections of the American Chemical Society. What’s in a name?
A more complete history of the
Section may be found in the following
references in the February 1998 Centennial Issue of the Nucleus:
“Pre-Northeastern Section Professional Activities of Chemists” by
David L. Adams,
“Founding of the Northeastern
Section, ACS” by Myron S. Simon
“The First Seventy-Five Years” by
Edwards R Atkinson
“The Last Quarter Century” by
Myron S. Simon, assisted by Phyllis A.
Brauner, Arno Heyn, Arthur Obermayer and Edward R. Atkinson
“The Northeastern Section and the
Nuclear Test Ban” by Myron S. Simon
◆

Have you looked at the
NESACS website?

WWW. NESACS .org
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Gustavus John Esselen
1888-1952
and the Esselen Award
This year is the 18th
anniversary of the
Award named in
Esselen’s honor. The
award was established by the Board
of Directors of
NESACS “to recognize and reward a
chemist whose scientific and technical
work has contributed to the public
well-being and has
thereby communicated positive values of the chemical
profession.” A brief
biography of Esselen follows:
Esselen was born in Roxbury,
Mass., June 30, 1888, the son of Gustavus J. and Joanna Blyleven Esselen.

All of his higher
education was
obtained at Harvard University
where he was
awarded an A.B.
(magna
cum
laude) in chemistry in 1909 and a
doctorate in 1912.
In that same year
he was married to
Henrietta
W.
Locke who with
three children survived him at the
time of his death
on Oct. 22, 1952.
Until 1921 he
was a member of
the research staff of General Electric
Co. of Lynn and then of Arthur D. Little, Inc., of Cambridge, Mass. At the

Corporate Patrons

AstraZeneca R&D Boston
Genzyme Drug Discovery & Dev.
IBM
Phasex Corporation
Strem Chemicals Inc.
Zone Enterprises

Corporate Sponsors

Aerodyne Research Inc.
Cambridge Isotope Laboratories
New England BioLabs, Inc.
Pfizer
Sigma-RBI

Donors

Consulting Resources Corp.
Houghton Chemical Company
Organix Inc.
latter firm he was associated with Little and Wallace Murray in the fabrication of a “silk” purse from
reconstituted collagen, in turn derived
from a sow’s ear. In 1921 he founded
Gustavus J. Esselen, Inc., which subsequently became Esselen Research
Corp. and then, following a merger,
Esselen Research Division of United
States Testing Co., Inc. During this
period he was involved in solving a
variety of problems submitted by
industrial clients. Among these was the
development of anhydride curing
agents for epoxy resins and poly(vinylbutyral) as an improved material for
safety glass, both of which enjoyed
considerable commercial success.
Esselen was a member of the
American Chemical Society for 43
years during which time his outstanding services to the society and to the
profession of chemistry were recognized and honored not only in his
native New England but throughout
the United States.
Esselen was twice chairman of the
Northeastern Section, ACS (1922-23),
and served as councilor and director of
the national organization, during which
time he was a member of the ACS
Council Policy Committee. His chairmanship of the national ACS meetings
held in Boston in 1928 and 1939 was
an outstanding service. He was on the
continued on page 21
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Monthly Meeting

The 860TH Meeting of the Northeastern Section of the American
Chemical Society
Esselen Award Meeting
Thursday, April 14, 2005
Harvard University, Cambridge, MA
Harvard Faculty Club, 20 Quincy St.
5:30 pm Social Hour
6:30 pm Dinner
8:15 pm Award Meeting, Mallinckrodt Building, 12 Oxford St.
Pfizer Lecture Hall (MB23), ground floor.
Dr. Amy Tapper, NESACS Chair, presiding
Welcome - Dr. Paul Vouros, Chair, Esselen Award Committee
The Esselen Award - Dr. Myron S. Simon, Founding Member of the
Esselen Award Committee
Introduction of the Award Recipient - Dr. Craig J. Hawker, IBM.
Presentation of the Award - Gustavus J. Esselen, III
Functional Macromolecules: From Design and Synthesis to
Applications Dr. Jean M. J. Fréchet, Rapoport Chair of Organic
Chemistry, University of California, Berkeley and Head of Materials
Synthesis at the Lawrence Berkeley National Laboratory
Dinner reservations should be made no later than noon, Thursday April 7, 2005.
Please call or fax Marilou Cashman at (800) 872-2054 or e-mail at
MCash0953@aol.com. Reservations not cancelled at least 24 hours in advance
must be paid.
Members, $30.00; Non-members, $35; Retirees, $20; Students, $10.
THE PUBLIC IS INVITED
Anyone who needs handicap services/transportation, please call Marilou Cashman a few days in advance so that suitable arrangements can be made.
Directions are available on the Harvard Club website: http://www.HFC.Harvard.edu/directions.html
Free Parking in the Broadway St. Garage (3 rd level or higher), enter from Cambridge St. via Felton St.
Next Meeting: The May Meeting is Education Night. The meeting will be held
at Northeastern University on Thursday May 12, 2005 in the Curry Center Ballroom. The evening speaker will be Dr. Richard Connell, the Executive Director
of Discovery Operations at Pfizer Global Research and Development.

Biography

Jean Fréchet received his first university degree in Lyon (France) and Ph.D.
degrees from SUNY and Syracuse
University (USA) in 1971. His academic career included 14 years on the
chemistry faculty of the University of
Ottawa (Canada) and ten years at Cor-

nell University. In 1996 he joined the
Department of Chemistry at the University of California Berkeley where
he currently holds the Henry Rapoport
Chair of Organic Chemistry and heads
the Materials Synthesis Program at the
Lawrence Berkeley National Laboratory. His research at the interface of
organic, biological, and materials
chemistry is directed towards func-

Abstract
While organic chemistry has continued
to thrive with advances in total synthesis and the development of novel synthetic methods, a new area of
endeavour broadly aimed at the design
of “functional macromolecules” has
gained significant importance over the
past decades. A characteristic of this
area of research is its multidisciplinary
nature with implications in several
major sub-fields of chemistry, as well
as biology, engineering, and physics.
This presentation will explore several
families of organic macromolecules
from their design and synthesis to their
targeted application.
For example, polymeric imaging
materials have been essential to the
development of the microchips that
have become ubiquitous today; their
design is largely based on the concept
of Chemical Amplification we introduced over two decades ago. Cross
linked functional polymers are key
components of many separation media
that have been commercialised and
have enabled significant advances in
the area of microfluidics. Finally, dendrimers and other highly functionalized macromolecules are becoming
important components of drug delivery
systems that can be targeted to specific
diseases and give a new life to drugs
with otherwise poor bioavailability or
pharmacokinetics. This presentation
will use these themes to illustrate the
versatility of application of functional
macromolecules. ◆

tional polymers, their design, synthesis, and applications is documented in
approximately 650 publications and
over sixty patents. He is a member of
the US National Academy of Sciences,
the US National Academy of Engineering and the American Academy of
Arts and Sciences.
Email: frechet@.Berkeley.edu
http://www.frechet.com ◆
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Our Chair’s First Social
and Networking Event

From left to right, Harry Mandeville (Peptimmune), Bridge Hunter (Genzyme), Amy Tapper (Peptimmune), Tom Jozefiak (Genzyme), and Mark Staveski (Genyzyme).
photo by Lauren Wolf.
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Despite the record breaking snowfall in January, the Chair’s first social
and networking event was quite a success. Although the heavy snow earlier
that week resulted in approximately
50% cancellation, there were 35 in
attendance for the Harpoon Brewery
tour and dinner at the No Name
Restaurant. As this NESACS event
was co-sponsored by the Younger
Chemists Committee (YCC) and the
newly organized WCC (Women
Chemists Committee), this event drew
a diverse group.
The evening began with a beer
tasting. The participants were able to
sample a variety of Harpoon’s beers
such as the India Pale Ale, and Winter
Warmer. The tasting was followed by a
very educational lecture explaining the
history of beer fermentation given by
the Quality Control Manager of Harpoon Brewery. In addition to the beer
history lesson, the lecture included the
details of the four main components of
beer: water, barley, hops, and yeast. An
interesting fact learned from the lecture
was that hops were discovered in the
1700’s and it was not only admired for
its flower, but also it acted as a natural
preservative. A great deal of time was
also spent discussing the water used in
the fermentation process. Interestingly,
Harpoon Brewery uses water straight
from the Boston water supply. The lecture was complete with barley tasting.
Participants were able to view the fermentation tanks and also bought some
souvenirs from the Harpoon store.
The brewery provided a great
venue for people to socialize. In attendance was a large group from Ariad, as
well as chemists from Genzyme, Astra
Zeneca, Daiamed, Tufts University,
Boston University, and visitors from as
far as Connecticut.
Immediately following the brewery lecture, the group enjoyed dinner at
the No Name Restaurant. Everyone
partook in a traditional seafood dinner.
The response from this first event
was very positive.
The next
social/networking event will be held
in April. Details of this event can be
found at www .nsycc.org and
www.nesacs.org. ◆

Summer Research Scholar

The Effect of mut-2 on Recombination in Caenorhabditis elegans
Cara B. Patten, Margaret M. Stratton, Dhimiter Kondili, and Craig A. Almeida
Biochemistry Program, Stonehill College, Easton, MA
Introduction
The free-living soil nematode
Caenorhabditis elegans, is a favorite
model organism for molecular genetic
analysis of a wide range of problems in
biology. There are two sexes, hermaphrodites and males. The hermaphrodites
have a diploid genome and through
self-fertilization yield hermaphrodite
progeny exclusively with the exception
of a rare male. Males are haploid for
the X linkage group (i.e., LG, a.k.a.
chromosome) as a result of meiotic
nondisjunction of the X chromosome
which occurs at a low but detectable
frequency (0.2%). Genetic analysis is
possible since males are capable of
cross-fertilizing with hermaphrodites.
The TW404 strain of C. elegans possesses the mut-2(r459) mutator allele
and was established following an ethylmethane sulfonate mutation screen. ii
The product of the mut-2 gene has not
been identified and characterized, and,
therefore, its function is unknown.
However, there is evidence that the
gene product functions in the germ
line. C. elegans possessing the mut2(r459) allele exhibits a high incidence
of males (HIM; ≥0.4%) phenotype
which indicates an increased rate of
nondisjunction of the X LG.iii
Another germ-line event that
occurs following the pairing of LGs
during meiosis is recombination. Portions of LGs overlap when they pair
during meiosis and genetic material
from one LG is exchange for genetic
material from the other. Polymorphic
genomic regions (PGRs) located
throughout the six LGs of C. elegans
can serve as genetic markers that can
be assayed by polymerase chain reaction (PCR) to monitor recombination
frequencies. Polymorphisms that can
be detected by PCR are termed
sequence-tagged sites (STSs). iv The
DP13 (Bergerac) strain of C. elegans
possesses 40 STS markers distributed

across the 6 LGs. v Each marker possesses a transposable element Tc1
allowing it to be amplified by PCR
(Figure 1). The presence and absence
of the Tc1s at these sites in Bergerac
and Bristol (wild-type) strains of C.
elegans, respectively, enables recombination frequencies to be analyzed.vi,vii

Figure 1. Adjacent STSs within a region of
a linkage group.

Crossing Bergerac and Bristol
strains of C. elegans will yield F1 progeny that possess heterozygous pairs of
homologous LGs (Figure 2). A recombination event between the homologous LGs will yield eggs and sperm
that possess recombinant LGs (Figure
3). Crossing hermaphrodites of the F 1
generation with Bristol males will
yield F2 progeny that possess a Bristol
LG homologue for each of the recombined LGs. Isolating the DNA from
single F2 progeny and amplifying adjacent STSs by PCR provides the ability
to detect recombination events. For
example, a recombination event
between two STSs that occurs during
the pairing of F 1 Bergerac and Bristol
LGs would result in the Bergerac and
Bristol LGs losing and gaining one
STS, respectively (Figure 4).

Figure 2. F1 progeny from a Bergerac x
Bristol cross are heterozygous for STSs.

Given that the gene product of
mut-2 plays a role in a meiotic event,
the segregation of the X LG, this study

Figure 3. Linkage groups generated from
a recombination event between STSs.

Figure 4. PCR products produced as a
result of whether or not recombination
occurred.

investigated it also plays a role in
recombination, another meiotic event.
Recombination frequencies between
two pairs of STSs, one on LG II and
the other on LG X, were determined in
both the wild-type and mut-2(r459)
genetic backgrounds.
Materials and Methods
Nematode Growth Conditions and
Strains. Growth and manipulation of
Caenorhabditis elegans strains were as
described previously. viii Escherichia
coli (strain OP50) was supplied as the
food source on nematode growth
medium (NGM: 3.0 g/L NaCl, 16.0
continued on page 8
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Continued from page 7

g/L agar, 2.5 g/L peptone, 5.0 mg/mL
cholesterol, 1.0 mM CaCl2, 1.0 mM
MgSO 4 , 1.0 mM KPO 4 pH 6.0).
Strains were maintained at 20∞C, and
propagated every three to four days.
OP50 was maintained at room temperature after having been grown
overnight at 37°C in TYE broth ( 8 g/L
NaCl, 10 g/L Tryptone, 5g/L Yeast
Extract). Males were recovered following incubation of fourth larval stage
N2 hermaphrodites at 30°C for six
hours and propagated by crossing with
N2 hermaphrodites. Table 1 lists the
Table 1. Strains used for genetic analysis.
Strain
N2
(wildtype)

mut-2+, dpy-5+;
STS

DP13

mut-2+, dpy-5+;
STS+

TW404

8

Genotype

STS

mut-2-(r459),
dpy-5-(e61);
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three strains used in this study and
their corresponding genotypes.
Polymorphic Sequence-Tagged
Sites Studied. The two pairs of polymorphic STSs analyzed in this study
were: stP196 and maP1 on LG II and
stP41 and stP156 on LG X.
Cross with Wild-type mut-2
Genetic Background. C. elegans
homozygous for wild-type mut-2 and
heterozygous for STSs were generated
by crossing two DP13 hermaphrodites
with five N2 males. Several heterozygous F1 hermaphrodites were isolated
singly and each was crossed with five
N2 males. All F2 progeny (both males
and hermaphrodites) were picked
singly for lysis and subsequent PCR.
Cross with mut-2(r459) Genetic
Background. The TW404 strain was
used to introduce the mut-2(r459)
mutator background. In addition to the
mut-2(r459) allele TW404 possess the
dpy-5(e61) allele which has a strong
dumpy phenotype.ix Since dpy-5(e61)
is closely linked to mut-2 it provides a
phenotypic marker to track the mut2(r459) allele. iii Four TW404 hermaphrodites were crossed with five N2
males. Five heterozygous F1 males

were crossed with two DP13 hermaphrodites. At this stage the F 2 generation
can be either heterozygous or homozygous at the STS loci being studied.
Therefore, several F 2 hermaphrodites
were isolated singly and each was
crossed with five N2 males. From each
of the F 3 generations, all males and
half of the hermaphrodites were picked
singly for lysis and stored at –20°C.
The remaining half of each set of F3
hermaphrodites were transferred to
new agar plates and allowed to selffertilize. The F 4 progeny were
observed for the dumpy phenotype
which would indicate the presence of
the mut-2(r459) allele during a previous recombination event. The corresponding F 3 worms were lysed and
analyzed by PCR. If the dumpy phenotype was not observed then the corresponding F 3 worms that were
previously picked singly were discarded.
Worm Lysis Procedure. A single
worm was transferred to 3 µL of worm
lysis buffer (WLB; 50 mM KCl, 10
mM of Tris at pH 8.2, 2.5 mM MgCl 2,
0.45% NP-40, 0.45% Tween-20,
0.01% gelatin, and 60 µg/mL proteinase K) in the cover of a 200 µL
microfuge tube. The tube was centrifuged for 3 seconds to pull the worm
and the WLB to the bottom of the tube.
Samples were then placed in a MJ
Research DNA Engine Peltier Thermalcycler (MJ Research, Inc. Reno,
NV) and heated to 60°C for 60 minutes, then 95°C for 15 minutes, and
then cooled to 4.0°C. If the samples
were not used immediately for PCR,
they were stored at –20°C.
Polymerase Chain Reaction
(PCR). A 22.0 mL PCR cocktail [13.5
mL 2X PCR Master Mix (Promega,
Madison, WI), 1 mL Tc1 primer (IDT,
Coralville, IA), 1 mL of each PCR
primer (IDT, Coralville, IA), and 5.5
mL of distilled H 2 O] was added to
each lysed worm sample, providing a
25 mL PCR reaction. The PCR Master
Mix contained 50 units/mL of Taq
DNA polymerase, 400 mM of each
dNTP, 3 mM of MgCl2 and reaction
buffer. Table 2 lists the primers used
and the expected sizes of the PCR
products. The PCR cocktail was added

Summer Scholar
Continued from page 8

to each sample and pipetted up and
down to ensure mixing of the worm
DNA with the PCR cocktail. Each
sample was then centrifuged at high
speed for 3 sec and then placed into a
MJ Research DNA Engine Peltier
Thermalcycler (MJ Research, Inc.
Reno, NV) under the following profile
parameters: an initial 4 minute denaturation of the template at 94°C followed
by 29 cycles of 30 sec at 94°C, 1 min
at 56°C, and 1 min at 72°C. The
parameter of the final cycle was the
same as the first 29 except that the
extension time was 10 min. The reactions were stored at –20∞C until they
were analyzed by gel electrophoresis.
Gel Electrophoresis. PCR amplification products were separated by
electrophoresis in 2% PCR Grade
Agarose (Fisher Scientific, Springfield,
NJ), 0.5X TBE (5.45 g Tris, 2.78 g
boric acid, and 2 mL 0.5 M EDTA, pH
8) gels to which 2.2 ng/mL ethidium
bromide was added. Samples were
electrophoresed at 12.6 V/cm for 1
hour. Following electrophoresis each
gel was observed under UV light and a
photograph was taken.
Data Analysis. Sample lanes that
contained two bands, (e.g., 193 bp and
143 bp corresponding to stP41 and
stP156, respectively) represented a
non-recombination event. Sample

lanes that only contained one of the
two bands, represented a loss or a gain
of an STS and, therefore, a recombination event (Figure 5).
1

2

3

4

5

6

7

Figure 5. Representative PCR Products
for the STSs analyzed. Lane 1: stP41 (193
bp) and stP156 (143 bp), Lane 2: stP156,
Lane 3: stP41, Lane 4: Molecular marker
(100 bp, 200 bp, 300 bp), Lane 5: maP1
(234 bp) and stP196 (133 bp), Lane 6:
stP196, and Lane 7: maP1.

Results and Discussion
The frequency of recombination was
determined between each of two STS
pairs. If recombination did not occur
during the pairing of heterologous (i.e.,
Bristol and Bergerac) LGs then the
pair of STSs would remain linked on
the Bergerac LG. Upon completion of
meiosis the intact Bergerac and Bristol
LGs would segregate into separate
eggs. Since the eggs were then fertilized by wild-type (Bristol) male sperm
the heterozygous condition would
yield two PCR products, one for each
STS amplified on a single LG (Figure
5 Lanes 1 and 5). A recombination
event would result in the loss of an
STS from the Bergerac LG and a gain
of an STS on the Bristol LG. Each LG
is then segregated into separate eggs

which are then fertilized by wild-type
(Bristol) male sperm. In these progeny
each Bristol LG is paired with either a
recombinant Bergerac or recombinant
Bristol LG. Only the one STS on each
recombinant LG would yield a PCR
product upon amplification (Figure 5
Lanes 2, 3, 6, and 7).
The genetic distance between the
two STSs on LG II, stP196 and maP1,
is 15 map units. This corresponds to a
theoretical recombination frequency of
15% which approximates the 11.5%
frequency observed in the 209 C. elegans analyzed in this study that possessed the wild-type background. The
recombination frequency increased
nearly 3.4 fold to 38.8% in the 85 C.
elegans analyzed that possessed the
mut-2(r459) mutator background. The
influence of the mut-2(r459) mutator
on the rate of recombination between
the stP41 and stP156 sites on LG X is
less conclusive. The observed recombination frequency in the 140 C. elegans
with the wild-type background was
5%, which is substantially lower than
the 12% theoretical recombination frequency. Interestingly, the observed
recombination frequency increased to
12.9%, nearly identical to the theoretical, in the 85 C. elegans that possessed
the mut-2(r459) mutator background.
This study has demonstrated that
in the presence of the mut-2(r459)
mutator there is a marked increase in
the rate of recombination within a
region of LG II as well as a possible
increase in the recombination frequency within a region of LG X. This
is added evidence in support of the theory that the mut-2 gene encodes a
product that plays a role in regulating
events within the germ line of C. elegans. Currently, additional studies are
being conducted to determine whether
the recombination frequencies between
other STSs on each of the LGs is
affected by the mut-2(r459) mutator.
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CAS SciFinder®

Making Database Exploration Part of the Process
by Fred Winer and Eric Shively, Chemical Abstracts Service
One research tool that every scientist
uses is information. Along with acquiring data directly from one’ s own
experiments and observations, scientists in virtually every field rely on
published research, including both
journal literature and patents, to review
relevant prior work pertaining to their
projects and gain insight and ideas.
CAS, a division of the American
Chemical Society, serves this crucial
part of the research function; its
SciFinder® research tool is widely used
to lead scientists to the relevant published research of fellow scientists
around the world.
Because information needs change
constantly in response to the shifting
currents of scientific discovery ,
SciFinder ® continuously adds new
types of information and features. We
will outline some recent additions here,
which can be applied in a variety of
research settings.

A New Approach to Finding Information
Decades ago when the volume of scientific information was much less than
it is today, scientists could easily keep
up with the new knowledge that was
being discovered by reading select
journals, calling colleagues working in
the area, and manually scanning the literature in the library. As new online
techniques were developed for storing
and providing access to information,
the tools that supported this access
required specialists that understood the
systems and databases. Scientists
found it exceedingly difficult to keep
up with the changes in their research
areas and the changes in information
technology. Corporate librarians and
information specialists became intermediaries between the scientist and the
public information.
Corporate librarians and informa-
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tion specialists continue to fulfill a
vital role in the research process of
many institutions; however, with the
widespread availability of desktop
computers, scientists naturally became
interested in finding a wider range of
information for themselves. SciFinder ®
was created with the involvement of
scientists outside CAS to serve this
demand in the scientific workplace,
and no doubt helped to accelerate it.
The introduction of the public
internet and web search engines has
opened up the process of finding information to the general public. General
search engines find information from
all types of web pages, many not relevant when performing scientific
research. Scientific search engines
have also been designed that focus on
web pages that contain scientific content; i. e. the visible web. The problem
is that there is a wealth of information
(“the invisible web”) that is not accessible through such engines, and scientists performing searches for serious
work cannot afford to miss information
whether their searches are for critical
questions or even to gain ideas or
insights.
Clearly, specialized search tools
and databases designed for scientific
inquiry are required for professional
research. SciFinder® offers this professional level of research, but is nonetheless an easy-to-use set of tools, using a
graphical user interface. A scientist can
begin to explore the literature with little or no training, simply by clicking
on-screen buttons and entering
research questions in plain English.
Sophisticated and comprehensive databases and intelligent search processes
simplify the search process for scientists and bring back better, more comprehensive and precise results than
even the best web search engines.
For example, if you simply
express an interest in “C-reactive proteins and heart disease,” SciFinder®
Continued on page 11
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Continued from page 10

will automatically include papers that
discuss “C-reactive protein” and “coronary or myocardial infarction” as well
as other similar terms—there is no
need to specify all the alternative terms
to conduct your exploration. Behind
the scenes, the SciFinder® software
uses internal dictionaries and a thesaurus to look up key terms in the
user’s request phrase and then query
the CAS databases effectively.
SciFinder®’s opening screen presents several pathways to information:
Explore, Browse and Keep Me Posted.
The user can not only ask Research
Topic questions (such as the one about
heart disease) but also identify the
work of a particular author or explore
by chemical substance (expressing the
query as an exact structure, molecular
formula or substance identifiers, such
as a chemical name or CAS Registry
Number), reaction, or substructure.
What’s Behind the SciFinder®
Interface – Content
SciFinder® is a set of tools for exploring CAS databases covering worldwide literature from all areas of
chemistry, biochemistry, chemical
engineering, and related sciences. Document types include journal articles
from more than 9,000 currently published journals plus patents from more
than 50 patent issuing offices, conference proceedings, technical reports,
books, dissertations, reviews, and other
documents.
The content of these databases is
provided by CAS scientists with both
the scientific knowledge and language
skills to analyze scientific literature
and patents from around the world and
make them easily accessible to
searchers through intellectual analysis.
Unlike web search engines, CAS database content represents material
indexed by experts knowledgeable in
the subject matter, so the answers
found through SciFinder ® and other
CAS search services will be as precise
as possible.
SciFinder ® can be considered a
life science resource as well as a chem-

Figure 1: SciFinder® offers many options for exploration.

ical one because of the broad coverage
of CAS databases. Along with the
chemical literature, CAS also covers
more than 4,000 journals that are biological or medical. But in addition to
the CAS files, SciFinder ®’s literature
coverage is enhanced by MEDLINE ®
from the National Library of Medicine,
covering a wealth of literature of clinical interest and other specialties relevant to biomedical researchers.
The CAS database providing
access to the journal and patent literature is CAplus. CAplus is a very lar ge
database of more than 24.5 million
records as of January 2005 with literature dating back to the late 1800s to
present. The database covers topics in
chemistry in major areas such as: Biochemistry, Macromolecular Chemistry,
Organic Chemistry, and Physical, Inorganic, and Analytical Chemistry.
Examples of subject areas covered by
CAS include Apparatus and Plant
Equipment, Ceramics, Waste Treatment and Disposal, Pharmacology,
Toxicology, Food and Feed Chemistry,
Organometallic Compounds, Plastics
Fabrication, Dyes, Organic Pigments,
Fluorescent Brighteners, SurfaceActive Agents, Catalysis, Reaction
Kinetics, Crystallography and Liquid
Crystals, to name some of the 80 different subject areas covered.

The file is extremely current with
approximately 2,000 new records
added on a daily basis. CAplus is also
one of the most current sources for
chemical information available in
patents. The abstracts and bibliographic data for patents from patent
issuing offices in the US, Europe
(EPO, GPO, WIPO, GB, and FR), and
Asia (JPO) enter the database within 2
to 3 days of publication.
More important yet, CAS has
some 600 scientists, many of whom
have expertise in many different subject areas and language skills to provide in depth indexing of key topics
and substances that authors discuss in
their journal or patent literature. These
index entries become important
“hooks” that provide SciFinder ® with
the ability to find information in
response to the user’s questions.
Complementing the literature
databases is the CAS Registry file, the
largest substance identification system
in the world. The substances represented in this file are those encountered in the process of analyzing the
scientific literature and patents indexed
in CAplus, plus additional substances
from other sources such as regulatory
lists. All types of substances are
recorded in Registry, e.g., inorganic
continued on page 12
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and organic, alloys, coordination compounds, minerals, mixtures, polymers,
and salts.
As of this writing, Registry contains records for more than 25 million
organic and inorganic substances,
along with the systematic CA index
names, synonyms, molecular formulas,
alloy composition tables, calculated
and experimental physical property
data, and ring analysis data. SciFinder ®
and SciFinder Scholar™ (the equivalent research tool for universities) offer
a total of 18 different properties. New
calculated properties values are added
on a daily basis as new substances
enter the database.
In addition, Registry contains
records for some 53 million
protein/peptide and nucleic acid
sequences. These sequences are
encountered by CAS analysts as they
index journals and patents, in addition
to millions of nucleic acid sequences
from the GenBank database. During
2004, the Registry file grew by
approximately 7,000 organic and inorganic substances records every working day.
• Over 14 million Registry substances
have property information, over 380
million numeric property values,
plus approximately 1 million experimental values. The new calculated
physical property data in SciFinder ®
may be used to:
• search for substances with drug-like
characteristics
• mine the diversity of compounds for
those predicted to have minimal
environmental impacts,
• locate difficult to find predictions of
vapor pressure, flash point, and
enthalpy of vaporization that are
useful in evaluating the volatilization
characteristics of compounds being
evaluated for use in synthetic applications or in industrial processes.
Substances in SciFinder ® are
seamlessly linked with a variety of
information. The CHEMLIST database
(Regulated Chemicals Listing) pro12
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Figure 2: Reaction display from research published in “Organic Letters”

vides information for chemical substances on 8 national inventories, such
as the Toxic Substances Control Act
(TSCA). CHEMLIST includes substances subject to regulations such as
under Title III of the Superfund
Amendments and Reauthorization Act
(SARA, Sections 110 and 313, as well
as U.S. regulatory lists, such as the
Occupational Safety and Health
Administration (OSHA) Highly Hazardous Chemicals List, lists of the U.S.
Department of Transportation, and
some U.S. state lists.
SciFinder® also links substances
with information on commercial availability, including worldwide suppliers.
The database CHEMCATS (Chemical
Catalogs Online) provides the catalog
name, chemical and trade names, grade
information, CAS Registry Number ®,
and structure diagram, properties, regulatory information, and prices as provided by 748 suppliers. Additionally,
company names and addresses, as well
as supplier information, e.g., products
and services, packaging and shipping
information, safety and handling information may be provided. The fields
with information vary with the sup-

plier.
SciFinder ® also offers the CASREACT reaction database, containing
nearly 9 million single and multi-step
organic reactions extracted from the
public literature. The reactions come
from journal articles and patents beginning in the 1840s to present. The database may be searched by reaction
diagrams alone or in combination with
functional group terms.
What’s Behind the SciFinder®
Interface - Features
SciFinder ® provides eight different
“hooks” for finding answers to your
questions. These options provide you
with flexibility in asking questions to
find the information you want. Questions may be asked using keywords,
author names, document identifiers,
company and organizations, chemical
structure diagrams and reaction diagrams, trade and trivial chemical
names, molecular formula, and
sequence similarity.
Let’s say we wish to find research
papers regarding the Strecker Synthesis and new catalysts used in the synContinued on page 13
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thesis of amino acids. We may wish to
find the papers, determine who is
working in the field, determine the
new catalysts, locate any patents on the
technology, identify products and reaction, extract reaction information from
the SciFinder records.
We can begin exploring with the
Research Topic Explore feature by typing “catalysts for the Strecker Synthesis of amino acids.” It is that simple,
as SciFinder® identifies the important
concepts and adds synonyms from a
set of dictionaries behind the scenes.
So for example, SciFinder® may augment the word “synthesis” with other
terms such as “preparation.” A list of
candidate answer sets is returned in
which the terms entered and their
closeness is varied. The list is ordered
by decreasing specificity. We can
choose the candidate list that provides
all the terms entered anywhere in the
reference.
An Analyze/Refine feature allows
us to click on this feature and choose
to analyze by author. The analyze features in SciFinder® provide a quick
and easy way of assessing the information within your answer sets without
needing to look at every answer. Simple to view and understand histograms
(bar charts) are used to display the
results. Each item within the analysis
can then be used to refine the answer
set. In this search the histogram shows
that E. J. Corey, Eric Jacobsen, and
Horst Kunz are some of the top authors
using this technology. We can also
choose to analyze the answer set by
document types and find that out of the
63 answers there are 5 patents, one
assigned to Harvard.
Using another feature termed “Get
Related” we can extract the synthesized substances. Over 1 100 substances are prepared in these papers
and reactions can be similarly
extracted from the references. Over
700 hundred reactions were indexed
with the papers we retrieved in this
search. In one of the papers we quickly
identified the use of a chiral bicyclic
guanidine as a catalyst.

Figure 3: Obtaining an original document via SciFinder®

Once we have this information we
may decide to obtain the original document in order to get more details about
the reaction. This can be accomplished
easily from the reaction or from the
reference record with a click of an icon
to request an electronic copy of the full
text record.
From this synthetic paper we can
do several other tasks to support our
research needs. SciFinder® allows you
to find cited and citing references associated with one or many references
records. For example, with a click of a
button we can gather and view the references cited by this paper the reference we found on the novel use of a
chiral bicyclic guanidine as a catalyst.
We can also click another button and
find out how many times this reference
has been cited and by who. The paper
by Corey has been referenced in 100
journal references, 29 reviews, 7 conference proceedings, and 1 online computer file at the writing of this paper.
Lastly, we may wish to set up an
alert so SciFinder® can keep us posted
on new research on this technology.
Again a simple click of an icon allows
us to set up the “Keep Me Posted”
alert. You may choose to have e-mail
messages sent to your chosen e-mail
address when new answers are found.

Overall, scientists’ reaction to
SciFinder® has been highly positive,
and is perhaps typified by a comment
sent to CAS recently: Robert Koechley, Director of Information Management at Promega Corporation,
remarked, “I can find information in
SciFinder® that I can’t seem to find
anywhere else. If it’ s not in
SciFinder®, it probably doesn’t exist.”
We believe the hard work of
CAS’s scientists, SciFinder® developers, and support staff, have contributed
greatly to this success.
Summary
SciFinder® provides scientists with
access to the published research plus
exploration tools needed to quickly
and efficiently find information to support a wide range of research needs.
With these resources, you can routinely
draw upon information from around
the world and make it “part of the
process” in your work. CAS also provides high quality support via a help
desk and local representatives. The
ACS Northeast section region is supported by Amy Christuk, Senior
Account Consultant, who may be
reached at 978-465-4671 or by email
to achristuk@cas.org. ◆
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Book Review
Hacking Matter,

Wil McCarthy (Basic Books, 2003) 224 pp, ISBN 0-465-04429-8; $16.00 (paperback)
Reviewed by Dennis J. Sardella, Department of Chemistry,
Merkert Chemistry Center, Boston College, Chestnut Hill, MA 02467
In the late twentieth century and the
early years of the twenty-first, chemistry has emerged as the architectural
science par excellence, as chemists
have developed exquisite techniques
for manipulating atoms and molecules
into a bewildering variety of structures
ranging from complex macromolecules
to new materials to molecular
machines. What is common to all their
achievements to date, however, is that
they begin with, and are limited to, the
naturally occurring elements (or perhaps more accurately, atoms as we
conventionally understand them).
What if it were possible to transcend this limitation, to create not simply new materials from pre-existing
atoms, but to create a whole new class
of atoms, whose characteristics could
be designed and altered at will, and to

use them in turn to develop entirely
new materials, whose properties could
likewise change virtually instantaneously in response to external conditions?
Is this merely science fiction or
science fantasy? Perhaps not, according to Wil McCarthy. In his book,
Hacking Matter, which carries the
intriguing subtitle “Levitating Chairs,
Quantum Mirages, and the Infinite
Weirdness of Programmable Atoms,”
McCarthy, described on the book
jacket as “a novelist” (his most recent
novel is The W ellstone, Bantam
Books, 2003), “science columnist for
the SciFi channel” and “Chief Technology Officer for Galileo Shipyards, an
aerospace research corporation” argues
that quantum dots have the potential to
allow chemists to escape from the con-

straints of the Periodic Table by providing a gateway to a virtual philosopher’s stone of fully programmable
matter, which he calls Wellstone. You
can find his website at www.wilmccarthy.com/fact.htm.
The basic idea behind quantum
dots is fairly straightforward. They are
spatially confined electrons, the basic
theory of which is understandable to
anyone familiar with the particle in the
box model from elementary quantum
mechanics. Electrons confined to a
small region of space exhibit quantized
energy levels, similar to electrons confined in atoms by electrostatic attraction to the nucleus, although the
spacings and degeneracies of the various energy levels differ from those in
atoms. A single confined electron constitutes, in effect, a “quasi-hydrogen
atom,” while additional electrons give
rise to “atoms” of higher atomic number. The ability to confine electrons
spatially began with the development
of the P-N-P semiconductor junction,
essentially a logic gate that allows
electrons to flow into a region of
space, but not out, making possible the
work that McCarthy describes in
Hacking Matter. This capability has
allowed researchers to build up a new
periodic table of these quasi-elements.
In addition to novel properties, what
distinguishes these new “elements” is
their plasticity: “transmutation” is, in
principle, simply a matter of removing
or adding electrons – the counterpart of
ionization in naturally occurring
atoms. Moreover, energy level gaps,
hence color and other properties, can
be “tuned” by changing the size of the
containing region, forming the basis of
the “programmable matter” in
McCarthy’s subtitle. Its elaboration
occupies the rest of the book.
The major difficulty impeding the
continued on page 15
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Continued from page 14

practical use of quantum dots, as laid
out in McCarthy’s first two chapters, is
that the potential wells had to be
attached to solid substrates – analogous to being able to study single
atoms, but not bulk matter. The breakthrough came with the discovery that
electrons can be trapped within CdSe
nanoparticles, making quantum dots
available for study in the bulk liquid
and solid phases. In his third chapter,
McCarthy recounts how controlling the
number of electrons per nanoparticle
allows the creation of artificial atoms
exhibiting a range of intriguing properties, including fluorescence, intermittent
flashing, and tunable
photoconductivity, index of refraction,
photodarkening, and photoreflectivity.
In succeeding chapters, McCarthy
discusses the potential for incorporating quantum dots into materials for
energy storage and release, and for
adjusting thermal conductivity (Chapter 4), as well as for potentially
unusual magnetic and mechanical
properties (Chapter 5).
As might be expected of someone
writing not for scientists but for a general audience (albeit a scientifically literate one that will not be put of f by the
occasional sentence like “ … photonphoton interactions have such a low
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fabric and hurling metal spears at the
sky. Instead we may stride there as a
budding new race of Titans, with the
gifts of Prometheus cradled lovingly in
our open hands. And from there, my
friends, the stars themselves await.” A
bit florid, perhaps, reminiscent of the
fifties sci-fi style, but Hacking Matter
is still an enjoyable read. ◆
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Walter Hugo Stockmayer

Walter Hugo Stockmayer, professor
emeritus of Dartmouth College, died
on 9 May 2004 at his home in Norwich, Vermont. One of the pioneers
and leaders of polymer science in the
past century, he will be particularly
remembered for his landmark contributions to gelation theory, his work in
elucidating the effects of molecular
weight distributions on polymer solubility, and his contributions to the
development of light scattering theory
for multi-component systems.
Stockmayer, called Stocky by all
who knew him, was born in Rutherford, New Jersey, on 7 April 1914. He
received his bachelor ’s degree in
chemistry from MIT and a BSc in
1937 from Oxford University as a
Rhodes scholar. He earned his PhD in
chemistry in 1940, under MIT’s James
A. Beattie, for a study of the thermodynamic properties of polar gases and
their mixtures, work that lead to what
became known as the Stockmayer
potential.
He began his academic career in
1941 at Columbia University, where
his interest in theory deepened as he
developed closer personal and collegial
relationships with Joseph and Maria
Goeppert Mayer. He was recruited
back to MIT in 1943 and rose through
the ranks to become a professor nine
years later. During the mid-1940s, he
also started work as a technical consultant to the central research division
16
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of the DuPont company, a relationship
that lasted for more than a half a century. He also consulted for American
Chicle Co, Humble Oil Co, and the US
Army-Piccatiny Arsenal.
In 1961, Stocky moved to Dartmouth College and continued his
active roles in teaching, research, and
public service until 2002, although his
nominal retirement took place in 1979.
With Frank A. Bovey, he was a founding associate editor of the American
Chemical Society’s journal Macromolecules, first published in 1968. Field
Winslow was the editor. Stocky served
continuously in that position until
1994, when he stepped down after contributing more than a quarter of a century of devoted, selfless, and
time-consuming editorial service to the
scientific community. It is widely
accepted that Stocky’s insistence on
scientific excellence, coupled with his
caring and tireless guidance to authors,
made the publication the premier
macromolecular journal in the field.
Shortly after Stocky’s interest in
polymers first developed at Columbia,
and long before circular DNA was
known, Stockmayer and Homer Jacobson estimated the entropy penalty for
cyclization of a linear Gaussian chain,
but that work was not published until
1950. Stocky was, in his own words,
“Not a real whiz-bang in getting things
out on time.” He met his match in
Ronald Koningsveld, who proposed in
1972 that they write a textbook on
phase equilibria in polymer solutions.
Stocky had made a big impact on that
field with a one-page note on heterogeneous polymers published in 1949, and
was proud when the book, Polymer
Phase Diagrams (Oxford U. Press),
was finally published in 2001, with
Koningsveld and Erik Nies as coauthors. Other major works included
papers with Bruno Zimm on the size of
branched polymers in 1949, on dielectric relaxation with Alan Jones and
Keizo Matsuo at Dartmouth in 1972
and later, and on quasielastic light scattering with Walther Burchard and

Manfred Schmidt at the University of
Freiburg and at Dartmouth in 1979 and
later.
Honored by the physics and chemistry communities, Stocky received
numerous awards, including the NSF’s
National Medal of Science in 1987. In
2001, he won the German Chemical
Society’s Hermann Staudinger Prize
and at that time was the only non-German national to have been so honored.
Kurt Vonnegut in his book Breakfast of Champions: Or, Goodbye Blue
Monday! (Cape, 1973), describes
Stocky as a renaissance man with a
number of interests beyond science.
They had met and become friends
through Kurt’s brother Bernard, a fellow graduate student with Stocky in
physical chemistry at MIT. Bernard
later became a prominent cloud physicist. Stocky’s two special passions
were music and mountain climbing; he
pursued both with his usual enthusiasm. He was an accomplished pianist
with a delicate touch who enjoyed
playing at different venues, including
various Gordon Conferences and, until
a few months before his death, at his
Vermont home. His favorite pieces
were of the Romantic period - Brahms,
Liszt and Schumann, in particular.
Consistent with his generous character, Stocky shared his love of the
White Mountains of New Hampshire
with many of his friends, colleagues
and students. One of his students’ most
memorable highlights was climbing
with Stocky to a summit, where they
would share sips of Old Grand-Dad
whisky. Befitting his other achievements, he climbed all 48 peaks in the
White Mountains that were taller than
4000 feet and repeated the feat when
he was in his seventies.
Stocky had a wonderful sense of
humor. His limericks were memorable
but unrepeatable, and he appreciated a
well-thought-out practical joke. One of
his own practical jokes took place at a
remote mountain shelter. In response to
a message posted there imploring all
continued on page 17

Robert F. O’Malley
by E. J. Billo and D. Sardella

Robert F. O’Malley, professor emeritus
of Boston College, died Feb. 16, 2005
at the age of 86. He served as chairman of NESACS in 1979.
Born in Framingham, he received
a BS degree in chemistry from Boston
College in 1940. After working in
chemical industry for a short while, he
served in the U. S. Army’s Chemical
Warfare Service in India during World
War II. Upon returning to civilian life,
he enrolled in the graduate program in
chemistry at Boston College, which at
that time offered only the MS degree.
Almost immediately, in 1947 he was
hired to teach chemistry at BC, since
the classes were overflowing with
returning veterans. Thus began a fiftyyear teaching career at Boston College
during which “Doc” O’Malley acted as
teacher and mentor to a large number
of undergraduate and graduate students.
While on the faculty at BC, he
obtained the MS degree in 1948. Later
he enrolled in the graduate program at
MIT, where he studied under Walter C.
Schumb, and was awarded the PhD
degree in 1961. Subsequently, he did
research in the area of electrolytic fluorination of organic compounds at
Boston College and published papers
in that area.

He wrote a freshman chemistry
problems book containing over 1200
problems, the majority of which were
taken from the chemical literature. He
recounted that a BC faculty member
was planning to discard a large number
of back issues of JACS; Bob rescued
them, took one home each evening and
“mined” the experimental section of
each paper for data that could be
turned into a freshman chemistry problem. A second edition of the book was
completed in 1974 in collaboration
with Henry O. Daley, Jr. of Bridgewater State College.
He served several times as chairman of the chemistry department at
Boston College, including during his
first tenure as department chair, a
period which saw the establishment of
the Ph.D. program in chemistry. He
taught at BC until 1992, but continued
supervising laboratory courses until
1996, so as to have been on the BC
faculty for 50 years. He came to be
regarded as a kind of elder statesman
at the university, which on his second,
and final, retirement awarded him an
honorary degree for his contributions
to Boston College over the half-century that saw it evolve from a small,
local commuter school into a national
university.

Stockmayer

was legendary. Scarcely anyone came
away from visiting with him without a
sense of being uplifted, enlightened
and ennobled, whether the topic was
science or life in general. He was a
great scientist, a dedicated teacher, and
above all a towering human being. We
were blessed by knowing him.
Marshall Fixman,
Colorado State University, Fort Collins
Hyuk Yu,
University of Wisconsin-Madison
Jane E. G. Lipson, Dartmouth College,
Hanover, New Hampshire
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who passed to maintain and improve
the shelter. Stocky – who was quietly
scrupulous about such things answered with the installation of an
electrical socket and a posted request
not to exceed the power rating of a
mythical turbine in the nearby stream.
Stocky was a man of immense
goodwill toward all he knew. We in the
physics community are indebted to
him for his empathy and caring. He has
left a long legacy of treating all his colleagues, from undergraduates to faculty, with respect. In addition his
memory for, and concern with, his colleagues’ interests and circumstances

Printed with permission from Physics
Today, December, 2004, p.84. Copyright 2004, American Institute of
Physics. ◆

Bob O’Malley was a member of
the American Chemical Society, the
Ashland Historical Society and a
trustee of the Ashland Public Library.
He received the John A. Timm Award
from the New England Association of
Chemistry Teachers in 1984.
He was preceded in death by his
wife, Margaret, who died in 2000.
They were married 56 years. He is
survived by five children, nine grandchildren, and four great-grandchildren.
◆

SUMMERTHING 2005
Boston Red Sox

This is advance notice for members of
the Northeastern Section, ACS. Due to
the response of our members to the
three games offered for the Boston Red
Sox games in 2004, Summerthing will
continue to offer tickets for the “World
Champion” Red Sox in 2005. Unfortunately our discounts have all disappeared due to “inventory constraints”
so we shall be offering right field
grandstand tickets at $27 plus $5 for
NESACS education activities. Tickets
are hard to get but the following games
will be available:
1. Sat, May 21 @ 2:05 or 7:05*
Atlanta Braves
2. Sun, Jun 19 @ 2:05 or 7:05*
Pittsburgh Pirates
3. Tue, Jun 28 @ 7:05
Cleveland Indians
4. Sat, Jul 30 @ 2:05 or 7:05*
Minnesota Twins
5. Sat, Sep 17 @ 2:05 or 7:05*
Oakland Athletics
*time may vary because of TV schedule commitments
For further information or to reserve
tickets, contact the Summerthing chair,
Wally Gleekman, at 617-527-1192 or
gleekmanw@msn.com ◆
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Chemists Taking on Obesity
By Martin Freier

Diet and fitness programs are big
business these days. And so are the
“low carb,” “fat free,” “low fat” gimmicky foods. But despite all those
claims in calorie reductions, the rise in
obesity is becoming almost as alarming as AIDS. Recently, the World
Health Organization (WHO) has identified obesity as one of the major diseases in the world. In fact, according
to the WHO’s 2003 report (1), more
than 300 million adults worldwide are
clinically obese and could be facing a
premature tragic incident. As many as
half a million people died in North
America and Western Europe due to
obesity-related deaths.
The seriousness of this steady rise
in obesity, not only among adults but
children as well, has compelled the
American Heart Association, American Diabetes Association, American
Cancer Society, and the US Surgeon
General to call for action.
In the war on obesity, chemists
could play a special role in taking on
obesity. Not only could chemists participate more fully in drug discovery
and development, but also in developing and disseminating the information
pertaining to the effects of the foods
being consumed on the metabolism
and in maintaining a healthy energy
balance between intake and expenditure.
To get a chemical perspective on
overweight and obesity, I interviewed
two chemists from Peptimmune, a
Cambridge biotechnology company
that is now working on developing
GT389-255, a drug specifically
designed to help obese people reduce
fat absorption into their blood stream
Martin Freier is a consultant specializing
in technical management, technical, and
training strategies. He holds a BS in
Chemistry from Brooklyn College and an
MS degree in Engineering and Management Science from Worcester Polytechnic
Institute. He is a member of the ACS,
Northeastern Section.
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and cells. Dr. W. Harry Mandeville,
Vice President of Process Development and Manufacturing at Peptimmune, has been working on antiobesity drug discovery for more than
9 years at GelTex and Genzyme. He is
currently devoting his time on the
GT389-255 drug development effort
at Peptimmune. For his work at GelTex on a new class of polymer-based
therapeutics, now used in GT389-255,
Mandeville has been awarded the
prestigious 2005 ACS Award for Team
Innovation. Dr. Amy Tapper, the current chair of ACS’s Northeastern section, and a chemist previously
involved in anti-obesity drug discovery at Genzyme, joined his team.
During the interview, it became
clear to me that from a chemical point
of view, the obesity problem is quite
complex and that even chemists who
have been involved for a number of
years are just beginning to understand
it. To a large extent, there are some
aspects of the obesity problem over
which we have no control, such as the
effects of genetics and the environment we live in on the human metabolism. Those are the kinds of issues we
have to treat in the framework of a
disease that requires treatment under a
physician’s supervision. However,
over some aspects of the problem we
seem to have some control – those are
related to our lifestyles. But changing
the way we eat and live in general is
not something that we can accomplish
in a matter of weeks or months.
Regarding the lifestyles people
lead, Tapper commented, “People
enjoy eating food rich in fats and calories—particularly, in the world we live
in, where we have a wider selection of
foods to choose from than ever before.
But in order to maintain a healthy
weight the caloric intake must equal
the energy expended.”
She added, “Calories are a measure of energy — the total number of
energy-producing potential units contained in the food a particular individ-

ual consumes daily and released upon
metabolism by the body. Too many
calories mean excess energy that is
stored for future use. In humans the
excess energy shows up in the waistline and in our adipose cells.”
Each individual has different
needs, even in calorie intake. The
calories needed depend on various
factors, including height, total body
weight, ratio of fat to muscle, age,
gender, genes and physical exercise. If
an individual does not burn up all the
calories, the excess ener gy not
released is stored in the form of fat
cells for future emergencies. If that
excess fat never gets used, and the
individual keeps on consuming excess
calories daily, the unused energy
keeps accumulating as fat in the
“wrong” places.
For example, if an individual
accumulates an excess of only 500
kilocalories per day, that individual
gains approximately 3500 kilocalories
or 1 pound of fat in one week alone.
To reduce that 1 pound of excess fat is
much more complicated than most
people think. For example, walking
one mile per day will only use up 100
kilocalories.
Since one gram of fat is 9 kilocalories, and one gram of carbohydrates and proteins are only 4
kilocalories each, from a calorie
standpoint alone, we cannot afford to
eat as much fat as carbohydrates or
protein. Typically, foods lower in fat
are, therefore, healthier, simply due to
the reduced caloric intake. Therefore,
our first target in our quest to reduce
the caloric intake must be the amount
of fat intake.
Mandeville’s position on fat
intake is that “most foods we eat have
some fat, but it is up to us to make the
right choices in foods by selecting
those foods that have the minimum
calories. We do have to draw the line
at some point. If we do not want to be
overweight, we have to eat responsibly and with some kind of consis-
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tency.”
Obviously, in the war on obesity
people have to start with developing
the skills required in understanding
the food nutrient content, portion size,
the calories involved, as well as the
activities that need to be performed
daily to expend those calories. This is
where a good chemical education at
all levels would help for those who are
planning and implementing the meals.
The American Heart Association on
their websites presents all kinds of
guides on meal planning in terms of
calories as well as the suggested types
of exercises that would help in
expending those calories. But there
are many others. Well-planned meals
and diets ought to consist of a low fat
intake and an even distribution
between meat, fish, cereal, and vegetarian types of offerings followed by
physical activity that is commensurate
with that intake.
As for those people who are
obese, there needs to be a recognition
that genetics plays a role that should
not be overlooked . Jeffrey M. Friedman of Rockefeller University, a recognized authority on obesity ,
discovered that a key element of obesity is leptin, produced in the adipose
tissues and reports nutritional information to regulatory centers in the
brain region known as the hypothalamus. Our inborn sensitivity to leptin
could make a big dif ference on
whether or not we become obese (2).
In its guidelines on obesity, the
American Heart Association makes a
distinction between being overweight
and being obese. It simply defines
obesity as too much body fat, especially in the waist area, and then provides the metrics to measure that
condition. In the simplest terms, a
high-risk area is more than 35 inches
for women in the waist area and 40
inches for men. A more precise measure is the body mass index (BMI),
which is used to assess body weight
relative to height by dividing an individual’s weight in kilograms by the
height in meters (squared). Obesity is

a BMI of greater than 30, and overweight is 30 pounds over the ideal
weight in a specific group.
Although there is no definite proportional correlation between overweight and obesity, some correlation
does exist and could make a difference in all of us and on whether or not
we become ill because of our energy
imbalance. Therefore, most health
organizations and professionals consistently warn the public to be on a
diet and exercise regimen, whether or
not they are obese as well as for those
who are afflicted by this disease.
Most diets recommend that fat in
the foods we eat should be limited to
30% of the total calories intake.
Although more and more food stores
are trying to sell us on the benefits of
fat-free foods and drinks, a complete
fat-free diet may not be a good idea.
Not only do the fats make the food
taste better, they also provide our
energy reserves. They are also the
essential components of the cell membrane. In addition, internal fatty tissues protect the vital organs from
trauma and temperature change by
providing padding and insulation.
Not only do we have to be aware
of the amount of fat we consume daily
over the longer term, but also of the
type of fats in our diet. Foods have
both saturated and unsaturated fats
and it is up to us to select the foods
that have more of the unsaturated fats.
So, in general, we should limit our
intake of foods with high amounts of
saturated fats like meats and dairy
products. (For the purposes of this
article, hydrogenated fats (like margarines) should be treated as saturated
fats).
Structurally, fats are triglycerides
with one glycerol, a short-chained carbohydrate molecule that is soluble in
water, in which each of the three carbons is linked through an ester bond to
a fatty acid. Triglycerides cannot be
absorbed by the cells of the walls of
the small intestinal (enterocytes) until
they are digested by the pancreatic
lipase into a monoglyceride and two
free fatty acids. Fatty acids are then
reconverted back to triglycerides for
storage as fat in the body. These com-

pounds are then absorbed by the enterocytes, and when the triglycerides are
finally fully metabolized, the glycerol
is converted to glucose.
Fatty acids are straight-chain carbon acids usually with an even number of carbon atoms that may contain
isolated cis-double bonds. They are
characterized by the number of carbon
atoms, n, and the number of double
bonds, m, as (n: m), e.g. oleic acid is
18:1. Fatty acids without double
bonds are called saturated fatty acids.
Examples of saturated fatty acids are
stearic acid (18:0) and palmitic acid
(16:0). Fatty acids with one double
bond are called monounsaturated fatty
acids (MUFA) and those with more
than one double bond are known as
polyunsaturated fatty acids (PUFA).
The most common monounsaturated
fatty acid, derived from olive oil, is
oleic acid.
In general, fatty acids in our
blood serum influence the level of
cholesterol-containing lipoproteins. In
fact, saturated fatty acids increase the
level of LDL (“bad cholesterol”) in
the blood serum, while MUFAs and
PUFAs decrease the level of LDL and
increase the level of HDL (“good cholesterol”). Unsaturated fatty acids are
also the predominant building blocks
of phospholipids, important constituents of cell membranes, and the
precursors of eicosanoid hormones.
The polyunsaturated fatty acids
have recently been identified as very
critical for the human body. In particular, the linoleic and the a- and glinoleic acid, known as essential fatty
acids (EFA) found in safflower oil,
soybean oil, and other vegetable oils
like peanut butter, corn and cotton
seed oil. They are used to produce the
Omega-3 and Omega-6 fatty acids
that cannot be synthesized by the
human body. They are important for
normal growth, especially of the blood
vessels and nerves, and to keep the
skin and other tissues youthful and
supple through their lubricating quality.
Because obesity problems have
been attributed to a large extent to the
fats in our tissues, several years ago
continued on page 20
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Continued from page 19

chemists at Hoffmann-La Roche identified a molecule that would inhibit
the lipase from digesting the triglyceride and thus reduce the absorption
of the fat into enterocytes. That mechanism has become the basis of one
FDA approved drug called Xenical.
Peptimmune is working on the drug
GT389-255 that works via the same
mechanism – inhibition of the enzyme
pancreatic lipase.
Intrigued by this drug discovery, I
wondered if this drug could become
the ultimate solution for the overweight and obesity problem. So I
asked Mandeville and Tapper about
this possibility.
Tapper did not consider this as a
possibility. Tapper said, “This is a
drug for obesity not for people who
are just overweight.”
Today, though much research is
taking place on obesity, there are still
very limited choices of pharmaceutical relief for obese persons. There are
only two FDA approved drugs on the
market and they both have some
major side effects. The only other
alternative is surgery.
Tapper added, “Of course, there
are all kinds of so called cures on the
internet or over the counter or in
stores that carry herbal remedies. I
would rather not comment on the
effectiveness or dangers of those compounds.”
Mandeville was optimistic about
the GT389-255 drug’s potential. “We
have been working on the GT389-255
for a long time and it now shows great
promise. Essentially, this drug is a
conjugate of a pancreatic lipase
inhibitor and a fat binding hydrogel
polymer (that makes this a dual-action
drug).”
Within the intestines, the GT389255 acts as a lipase inhibitor by preventing the lipase from digesting the
triglycerides. The hydrogel polymer
then binds the triglycerides and gives
the ultimate oily stool some stability,
thus avoiding the potential oily leakage that plagues patients in the currently FDA approved and marketed
20

The Nucleus April 2005

drug. As a result of this drug’s reduction in caloric intake and fat absorption, there will be a weight loss.
How much of a reduction in
caloric intake is anticipated? According to Roche Pharmaceutical’s website
(Xenital.com/FAQ) “Xenical helps
block about 1/3 of the fat in the food
you eat from being digested.” At this
point of the development process Peptimmune has not established the precise fat reduction for its new
anti-obesity drug.
What about a diet and exercise?
Is that still a requirement?
“Definitely,” said Tapper. “In
addition to the drug, the diet and exercise regimen is mandatory.”
When asked whether GT389-255
would be able to deal with all obesity
problems, both chemists responded
that this was not the case.
Mandeville said, “We are only
addressing obesity through reduction
of fat intake. There are many other
potential mechanisms to effect weight
loss.”
A reduction in fat intake becomes
all the more important because
research studies also show that an
excessive amount of fat in obese individuals could also result in them not
being able to produce adequate
insulin. Take the case of individuals
suffering from the “metabolic syndrome” disease – most of these individuals have been overweight for a
long time, but some may have even
been close to normal weight, based on
traditional criteria. One result of the
metabolic syndrome is that blood
sugar and insulin levels are far higher
than normal.
One study at the University of
Vermont of 71 women (aged 21-35)
(3), found that there were signs of
metabolic obesity in 13 of them. Thus,
almost 2 out of 10 women taking part
in this study were classified as being
metabolically obese. Although these
obese women weighed only slightly
more (132 pounds) than the normal
women (129 pounds), their body fat
percentage was also slightly higher
(32% vs. 27%). In other words, even a
small increase (6-7 pounds) in body
fat affected their ability to control

blood sugar levels because of their
inadequate insulin.
Not surprisingly, because of this
phenomenon, the American Heart
Association recommends that the diabetics and pre-diabetics also follow a
strict low-saturated fat and cholesterol
diet and plenty of exercise.
As for any prediction on when the
new drug would be available, Mandeville was not ready to be pinned
down. “The clinical trials required for
FDA approval take a long time – especially for an anti-obesity drug,” he
said.
The latest reports show that Peptimmune is conducting the Phase 1
trials for the GT389-255. That represents a good beginning in their war on
obesity.
Much more progress needs to be
made in the war on obesity. For the
present and the near future this whole
problem area of obesity and overweight deserves much more of an
investment in terms of research dollars
and scientific manpower because the
war on obesity represents a major
opportunity to save lives and substantially reduce health care costs. As
chemists, not only should we be concentrating on drug discovery, development, and research, but on spreading
our knowledge and basic understanding about food and caloric intake and
expenditures to our neighbors.
References
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BUSINESS DIRECTORY
Gustavus Esselen
Continued from page 4

advisory boards of I/EC and C&E
News, 1946-48. In 1948 he received
the James Flack Norris Honor Scroll as
“the person who has done most to
advance the interests of the Northeastern Section.” In 1950 he was made
an honorary member of the American
Institute of Chemists for his services to
the profession of chemistry and chemical engineering. From 1919 to 1951 he
was chairman of the American Section
of the Society of Chemical Industry.
Prior to World War II he was a reserve
officer in the U.S. Army’s Chemical
Warfare Service.
During the War he was a committee chairman with the Office of Scientific Research and Deve1opment.
Esselen’s distinguished contributions to chemistry and chemical engineering were in accordance with the
highest ethics of these professions; his
recognition of the duties of a professional led to his exertion of a wise and
beneficent influence on all the professional societies to which he gave so
generously of his time and shared with
his active participation in church and
civic activities in the Boston area.
Esselen was a very sensitive person, devoted throughout his life to the
fine arts and music. His motto, contained on a tapestry in his of fice, was a
quotation of Richard Wilstätter, “It is
our destiny, not to create, but to
unveil.”
The Esselen Award was founded by
a grant from the Esselen family in
1985. The first award was made in
1987.
Edward R. Atkinson, in W. D. Miles
(Ed.), “American Chemists and Chemical Engineers,” American Chemical
Society, Washington, D.C., 1976, p.
147. ◆
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19 Mill Road
Harvard, MA 01451

Prof. Paul Davidovits (Boston College)
“Uptake of Gas Phase Species by Organic
Liquids; The Strange Interactions of Gas Phase
Hydrogen Halides with Octanol”
Tufts Univ., Pearson Chemistry Building,
62 Talbot Ave., Medford,
Room P-106, 4:30 pm
Prof. Elena Rybak-Akimova (Tufts Univ.)
“Design and Mechanistic Studies of Metal-based
Receptors and Reagents”
UNH, Iddles L103, 11:10 am

Apr 6

Prof. M. Muthukumar (Univ. of Massachusetts)
“How DNA Worms through Protein Channels”
Joint-- Harvard BU MIT-- Theoretical Chemistry
Lecture Series
At MIT-- 77 Massachusetts Avenue, Cambridge,
Room 54-100, 3:00-5:00 pm

Apr 7
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Calendar
Check the NESACS Homepage
for late additions:
http://www.NESACS.org

Note also the Chemistry Department web
pages for travel directions and updates. These
include:
http://chemserv.bc.edu/seminar.html
http://www.bu.edu/chemistry/events/
http://www.chem.brandeis.edu/colloquium.shtml
http://www.dartmouth.edu/~chem/Seminars/
http://www-chem.harvard.edu/events/
http://web.mit.edu/chemistry/
www.chem.neu.edu/web/calendar/index.html
http://chem.tufts.edu/seminars.html
http://www.chem.umb.edu/
http://www.umassd.edu/cas/chemistry/
http://www.uml.edu/Dept/Chemistry/speakers.html
http://www.unh.edu/chemistry/seminars.html

Apr 4

Prof. Philippe Baran ( Scripps)
“The Catalysis Cycle of Discovery in Total
Synthesis”
Brandeis Univ., Edison Lecks Building,
Gerstenzang 122, 3:30 pm
Prof. Dirk Trauner (Univ. of Cal., Berkeley)
“Chemical Synthesis and Synthetic Biology.”
(Woodward Lecture Series in the Chemical
Sciences/Organic Chem.)
Harvard Univ., Pfizer Lecture Hall,
12 Oxford St., 4:15 pm
(Rescheduled from January 24)

Apr 5

Prof. Andre Charette (Univ. of Montreal)
“New Methods for the Stereoselective Synthesis
of Nitrogen-Containing Molecules”
Boston College, Merkert 130, 4:00 pm

Prof. F. Fleming Crim (Univ. of Wisconsin –
Madison)
“Controlling Reactions and Watching Energy
Flow in Gases and Liquids.” (Woodward
Lecture Series in the Chemical
Sciences/Harvard-MIT Physical Chem.)
Harvard Univ., Pfizer Lecture Hall,
12 Oxford St., 5:00 pm

Apr 11

Dr. Nora S. Radu (Dupont)
Brandeis Univ., Edison Lecks Building,
Gerstenzang 122, 3:30 pm
Prof. Geoffrey Coates (Cornell Univ.)
“Discovery and Development of New Catalysts
for the Synthesis of Small Molecules, Polymers,
and Natural Products”; Prof. Amir Hoveyda
(Boston College) “New Catalyst Systems for
Challenging Problems in Enantioselective
Synthesis”; Dr. Thomas R. Verhoeven (Eli Lilly
& Co.)
--2005 Eli Lilly Symposium-Harvard Univ., Pfizer Lecture Hall,
12 Oxford St., 2:30 pm

Apr 12

Prof. Neil Marsh (Univ. of Michigan)
“A Radical Approach to Catalysis: Coenzyme
B12 and Glutamate Mutase”
Tufts Univ., Pearson Chemistry Building,
62 Talbot Ave., Medford, Room P-106, 4:30 pm

Apr 14

Prof. Younan Xia (Univ. of Washington)
“Shape-Controlled Synthesis of Nanostructured
Materials.” (Woodward Lecture Series in the
Chemical Sciences/Phys. Chem.)
Harvard Univ., Pfizer Lecture Hall,
12 Oxford St., 4:00 pm
Prof. Jim Mayer (Univ. of Washington)
“Oxidations of C-H and O-H Bonds by Metal
Complexes: Hydrogen Atom Transfer, ProtonCoupled Electron Transfer, and Marcus Theory”
Tufts Univ., Pearson Chemistry Building,
62 Talbot Ave., Medford, Room P-106, 4:30 pm
[Please Note Change in Day (Thursday) ]

Apr 15

Prof. Jim Mayer (Univ. of Washington)
Brandeis Univ., Edison Lecks Building,
Gerstenzang 122, 3:30 pm

Apr 18

Dr. Peter Schultz (Genomics Institute of the
Novartis Research Foundation)
“New Opportunities at the Interface of
Chemistry and Biology.” (Woodward Lecture
Series in the Chemical Sciences/Organic Chem.)
Harvard Univ., Pfizer Lecture Hall,
12 Oxford St., 4:15 pm

Apr 19

Prof. Patrick Walsh (Univ. of Pennsylvania)
Organic Seminar
Boston College, Merkert 130, 4:00 pm
Prof. Gregory Weiss (Univ. of California, Irvine)
“Reverse Engineering Biomolecular Recognition
with Combinatorial
Protein Libraries”
Tufts Univ., Pearson Chemistry Building,
62 Talbot Ave., Medford,
Room P-106, 4:30 pm

Apr 20

Prof. Martin Zanni (Univ. of Wisconsin)
Joint-- Harvard BU MIT-- Theoretical Chemistry
Lecture Series
At MIT-- 77 Massachusetts Avenue, Cambridge,
Room 54-100, 3:00-5:00 pm

Apr 25

Prof. John F. Hartwig (Yale Univ.)
“A Synergy between Organometallic and
Organic Synthesis”
Brandeis Univ., Edison Lecks Building,
Gerstenzang 122, 3:30 pm
Prof. Lorena Beese (Duke Univ.)
Woodward Visiting Scholar/Organic Chem.
Seminar
[“DNA Polymerases” or “Farnesyl
Transference”]
Harvard Univ., Pfizer Lecture Hall,
12 Oxford St., 4:15 pm

Apr 26

Dr. Michael Strem (Strem Chemicals, Inc.)
Hosted by Undergraduate Chapter of the ACS at
Tufts Chemistry
Tufts Univ., Pearson Chemistry Building,
62 Talbot Ave., Medford, Room P-106, 4:30 pm
Prof. Kraig A. Wheeler (Delaware State Univ.)
“Probing the Implications of Molecular Shape to
Crystal Organization”
UNH, Iddles L103, 11:10 am

Apr 28

Prof. Mostafa A. El-Sayed (Georgia Institute of
Technology)
“Some Properties and Applications of
Nanoparticles of Different Shapes.”
(G. B. Kistiakowsky Lecture.)
Harvard Univ., Pfizer Lecture Hall,
12 Oxford St., 8:00 pm

Apr 29

Prof. Lorena Beese (Duke Univ.)
Woodward Visiting Scholar/Organic Chem.
Seminar
[“DNA Polymerases” or “Farnesyl
Transference”]
Harvard Univ., Pfizer Lecture Hall,
12 Oxford St., 4:15 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

