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Particle number and particle mass sit at
the center of two pressing topics in at-
mospheric chemistry: air pollution and
climate change.  Fine-particle air pollu-
tion kills more than 3.5 million people
each year, roughly 50,000 of them in the
United States.  Aerosol climate forcing
masks roughly one third of the warming
locked in by long-lived greenhouse
gases, but the factor could be as much
as half or as little as nothing.  As the
global economy decarbonizes, in part
motivated by the parallel desire to clean
up extremely polluted air in developing
cities, it is likely that much of that mask-
ing will be erased, revealing the hidden
warming over and above the degree or
so already realized from human activity.

Most of the particles influencing
climate and health are between 100 and
1000 nm in diameter. 100-nm particles
contain roughly 1 million molecules,
while 1000-nm particles contain 1 bil-
lion molecules.  Health effects appear to
depend largely on the total mass and
composition of the particles (the dosage)
while the climate effects depend both on
surface area (direct Mie scattering by
particles with sizes comparable to the
wavelength of visible light) and the num-
ber of particles large enough to serve as
cloud condensation nuclei, or CCN (dri-
ven by particle swelling and Raoult’s
law suppression of water vapor pressure
over forming cloud droplets).  We thus
seek to understand both the total number
and total mass of fine particles.  

More than half of the mass of most
fine particles over much of the globe
consists of a vast array of organic com-
pounds, and the large majority of those
compounds are formed in the atmos-
phere by a combination of oxidation
chemistry and condensed-phase associ-
ation reactions.  Furthermore, almost all
particles larger than 100 nm start much
smaller – at 10s of nm for primary
(emitted) particles and as 1 nm molecu-
lar clusters for nucleated particles.
Small particles have high Brownian dif-

fusivity and so must grow rapidly or else
die via collisions with larger particles.
For all of these reasons we are interested
in the contribution of gas-phase organic
oxidation to new-particle formation and
particle growth.  

To stick to a particle, organic mol-
ecules require a vapor pressure less than
roughly 10-10 atm, an exceptionally low
value characteristic of paraffin wax or
even monosaccharides.  To nucleate a
particle, even lower vapor pressures
(with high saturation ratios) are re-
quired.  Thus, how gas-phase oxidation
chemistry generates extremely low
volatility organics is a question that has
defined much of our research over the
past decade.

Many volatile precursors are unsat-
urated – especially the terpenoids emit-
ted from vegetation, including isoprene,
monoterpenes, and sesquiterpenes.
These unsaturated organics can be oxi-
dized by ozone via ozonolysis, and the
ozonolysis mechanism is the first of two
vignettes we will cover.  Gas-phase
ozonolysis is extremely exothermic, re-
leasing more than 50 kcal/mole when
ozone bridges the double bond of an
alkene to form a primary ozonide (1,2,3-
trioxolane), which in turn rapidly de-
composes to form a carbonyl (ketone or
aldehyde depending on the substitution
of the double bond) and a carbonyl
oxide (Criegee Intermediate).  For linear
alkenes the excess reaction energy is
spread between the carbonyl and car-
bonyl-oxide products and also external
modes, while for endocyclic alkenes
(such as α-pinene) the carbonyl and car-
bonyl-oxide moieties remain on a single
product retaining all of the reaction en-
ergy.  One possible fate of the carbonyl
oxides is to decompose, to making rad-
icals including OH, while another is to
be collisionally stabilized, forming
highly reactive stabilized Criegee Inter-
mediates.  Starting with Laser Induced
Fluorescence measurements of OH for-
mation vs pressure at Harvard in the late

1990s, we have studied the influence of
alkene structure and pressure on this
system.  A major interest now is the
yields and subsequent fate of stabilized
Criegee Intermediates.  They can oxidize
SO2 and under some circumstances can
be a major source of gas-phase H2SO4,
which in turn is a crucial precursor for
atmospheric new-particle formation. 

Recently, we have used the reaction
of stabilized Criegee Intermediates with
SO2 as a probe of the stabilization yield.
Specifically, because OH radicals pro-
duced from ozonolysis also oxidize SO2
to H2SO4, we use highly sensitive nitrate
ion chemical ionization to detect H2SO4
formed in a flowtube containing ozone,
an alkene, and SO2, with and without a
scavenger that selectively removes OH
radicals.  We operate the flowtube at
pressures ranging from 30 torr to 1000
torr and measure the pressure depend-
ence of Criegee Intermediate stabiliza-
tion.  We have applied this to a canonical
system – tetramethyl ethylene, as well
as a sequence of symmetrical trans
alkenes and a sequence of monoterpenes.

We observe stabilization at progres-
sively lower pressures for increasing
carbon number in the linear trans
alkenes, consistent with theoretical ex-
pectations.  For trans-5-decene and
trans-7-tetradecene stabilization is es-
sentially complete below 760 torr.
However, to quantitatively analyze the
stabilization yield we need to know the
branching ratio between two excited
carbonyl oxide conformers as a function
of pressure.  For syn carbonyl oxides the
terminal O faces an R group on the
COO moiety whereas for anti carbonyl
oxides the terminal O faces an H atom.
The OH yields are very different, near
unity for syn and near 15% for anti, as
Jesse Kroll established during his doc-
toral research at Harvard.  Though the
unimolecular barrier for anti carbonyl
oxide isomerization to dioxyrane (a C-
O-O ring closure) is lower than the uni-
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molecular barrier for syn carbonyl oxide
isomerization to a vinyl hydroperoxide
(an H-atom transfer), tunneling may
lower the effective activation energy for
the second process, resulting in more ef-
fective collisional stabilization for the
anti carbonyl oxides.

Experiments in Marsha Lester’s
group at the University of Pennsylvania
have recently demonstrated that tunnel-
ing is highly efficient for H-atom transfer
from acetone oxide, which can be syn-
thesized without excess vibrational en-
ergy.  In a collaboration, we have com-
bined our pressure-dependent data from
tetramethyl ethylene ozonolysis (which
produces acetone and acetone oxide),
the Lester group state-resolved rate
measurements, and quantum-chemical
calculations of the reaction co-ordinate
in a master-equation simulation of the
system.  The results are self-consistent,
explaining both the pressure dependence
and low-energy unimolecular rate data.

Our measurements of carbonyl-
oxide stabilization for terpenes show
small but non-negligible stabilization
for exocyclic terpenes such as β-pinene
and endocyclic terpenes such as α-
pinene.  This production of both syn and
anti stabilized carbonyl oxides may be
sufficient to explain high residual con-
version of SO2 to H2SO4 observed in bo-
real-forest measurements originally
designed to measure OH radicals.  How-
ever, the large majority of carbonyl ox-
ides produced in terpene ozonolysis will
isomerize in the atmosphere without
collisional stabilization, and the result-
ing organic radicals will undergo further
reactions to produce reaction products
that may be involved in new-particle
formation and growth.  That process
constitutes our second vignette.

Atmospheric new-particle forma-
tion is responsible for more than half of
the particles that serve as CCN in the
present-day atmosphere, and may have
been the source of a far greater fraction
in the pre-industrial.  Uncertainty in the
CCN number, especially for the pre-in-
dustrial, is one of the largest sources of
uncertainty in our overall estimation of
climate forcing.  The problem is chal-

lenging because aerosol-cloud interac-
tions (the “indirect” effect of particles on
climate) are especially sensitive to when
CCN concentrations are small because
cloud-droplet properties change signifi-
cantly, whereas the effect saturates at
higher concentrations.  Thus, if pre-in-
dustrial CCN levels were high, increased
CCN from anthropogenic pollution will
not have had much negative climate
forcing (cooling), whereas if pre-indus-
trial CCN levels were low, pollution
may have had a dramatic cooling effect
and masked up to half of the total warm-
ing from long-lived greenhouse gases.  

In the Cosmics Leaving Outdoor
Droplets (CLOUD) experiment at
CERN, we seek to conduct experiments
under tightly controlled conditions span-
ning the conditions of temperature,
reagent and oxidant concentrations and
ion-pair formation rates found in the
present-day and the pre-industrial atmos-
phere in order to isolate the molecular
interactions responsible for atmospheric
new-particle formation. A key feature of
CLOUD experiments is an array of
state-of-the-art particle sizing instru-
mentation complemented by a suite of
mass spectrometers to measure the com-
position of both condensible vapors and
the growing particles.  Extraordinary ad-
vances in mass spectrometer resolution
and sensitivity over the past decade,
many driven by Doug Worsnop and his
team at Aerodyne Research, have re-
vealed surprises at almost every turn.

Nucleation often involves a mixture
of inorganic (sulfuric acid and bases) and
highly oxidized organic compounds,
with different mixtures typifying differ-
ent regions (location and altitude) of the
atmosphere.  In a series of campaigns,
we have studied the ozonolysis of α-
pinene over a wide temperature range,
with and without sulfuric acid and with
and without ion clusters.  We observe
nucleation under all conditions at rates
consistent with ambient observations,
showing that purely organic particles
can form and that particles involving
clusters of organics and sulfuric acid can
form at higher rates given sufficient sul-
furic acid (typical of the present day).
Particle growth rates accelerate between
1 and 10 nm, indicating a strong
“Kelvin” effect in which vapors evapo-

rate rapidly from highly curved tiny par-
ticles, but condense to larger particles;
we can explain this quantitatively, and
the implications for particle survival
probabilities are significant.

A fascinating and relatively exotic
combination of minor but important ox-
idation pathways dominates new-parti-
cle formation associated with oxidation
of α-pinene and other organic com-
pounds.  The key players are organoper-
oxy radicals, some of which engage in
rapid “auto-oxidation” reactions within
seconds to produce highly oxidized
products in a single generation (defined
as progression from a long-lived precur-
sor to a long-lived product compound.
Some highly-oxidized peroxy radicals
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Abstract:
Whether planning a single experiment
or managing a large-scale research pro-
gram, there is increasing demand for sci-
entists to develop plans for short- and
long-term data management as part of
overall protocol design.  Challenges as-
sociated with managing research data
are not new, but the expanding volume,
velocity, and variety of data generated
in science have magnified these con-
cerns.  Educators must take a new ap-
proach to ensure students at all levels
learn data management best practices in
a structured way. These skills start with
learning to identify research data types
and stages, followed by determining the
contextual details necessary to under-
stand and use the data they generate.

Biography:
Sarah K. McCord, MLIS, MPH, is an
Associate Professor in the Division of
Library and Learning Resources and a
member of the Graduate Faculty in the
School of Arts and Sciences at MCPHS
University (formerly Massachusetts
College of Pharmacy and Health Sci-
ences) in Boston, MA. She completed
her Master of Arts in Library and Infor-
mation Studies at the University of Wis-
consin-Madison, and her Master of
Public Health at MCPHS. She is an
alumna of the NIH/National Library of
Medicine Biomedical Informatics Fel-
lowship program.

Ms. McCord’s work is inherently
interdisciplinary in the areas of both
teaching and research, and she is gener-
ally the only information professional
present either in the classroom or on a
research team.  Over the course of her
career she has been the PI or Co-PI on
six funded grants from the NIH/NLM.
Her current research projects include de-
veloping clinical informatics solutions
to support indications-based prescrib-
ing; educational interventions to im-
prove undergraduate understanding of
data standards; and resources to support
data management for pharmaceutical
chemistry.   

continued on page 26

Monthly Meeting
The 970th Meeting of the Northeastern Section of the American
Chemical Society-Education Night
Thursday – May 11, 2017
A123 Systems
200 West Street, Waltham, MA 02451

4:00 pm NESACS Board Meeting (Conference Room)

5:00 pm Reception and Poster Session (Atrium near Cafeteria)

6:00 pm Dinner (Cafeteria)

7:00 pm Welcome, Leland L. Johnson, Jr., NESACS Chair (Cafeteria)

7:05 pm Evening Program (Cafeteria)
Sarah McCord, MLIS, MPH, Associate Professor, Division of 
Library and Learning Resources, MCPHS University 
“Reduce, Reuse, Reframe, Rethink: Data Management and the 
Future of Chemistry”

7:55 pm Presentation of the Education Night Awards (Cafeteria)

Dinner reservations should be made no later than noon, Monday, May 8, 2017. 
Reservations are to be made using Eventbrite services: nesacs.evenbrite.com. Se-
lect the Education Night Awards and the appropriate ticket package. Members,
$30; Non-members $35; Retirees, $20; Students, $10. Reservations for new 
members and for additional information, contact NESACS administrator, Anna 
Singer, at (781) 272-1966 or e-mail at secretary@nesacs.org. Reservations not 
cancelled at least 24 hours in advance must be paid.
THE PUBLIC IS INVITED-RESERVATIONS ARE REQUIRED. THE HOST 
FACILITY IS A PRIVATE FACILITY WITH ITS OWN SECURITY AND 
GUIDELINES FOR ADMISSION. IT IS REQUIRED BY THE HOST SITE 
THAT ALL ATTENDEES BE REGISTERED IN ADVANCE. THOSE WHO 
FAIL TO REGISTER IN ADVANCE MAY NOT BE ADMITTED TO THE 
PROGRAM.
Directions:
From Rt 95/128 Southbound: Take exit 27B (Winter St.) and merge onto Winter 
St. (0.3mi). Take a left onto West St. (second set of lights), 200 West St. is 0.4mi 
on the left.
From Rt 95/128 Northbound: Take exit 27A/B (Third Ave.) and keep left to 
exit via 27B, turn right onto Wyman St, follow signs for Winter St. Turn right 
onto Winter St., cross over 95/128 and take a left at the second set of lights 
(0.5mi) onto West st, 200 West St. is 0.4mi on the left. 
From the T: Take the Red Line to Alewife Station. From Alewife Station a shut-
tle runs to 200 West St. Please Contact Anna Singer for details.
Free Parking: 200 West St. is an L-shaped building with a main entrance into 
the atrium where the two sides meet. Handicapped parking is available near the 
entrance. u

continued on page 26
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Abstract:
A method for synthesis of allylic tosylates from allylic alco-
hols was developed that does not require metal catalysis or
harsh conditions.  The method was also utilized to produce
secondary tosylates from their parent alcohols.  Sodium hy-
dride was used to generate the alkoxide, which can then be
treated with p-toluenesulfonyl anhydride to give the corre-
sponding tosylate without generating nucleophilic anions.
Synthetic parameters were developed by considering each re-
action step separately.  Reaction conditions for the formation
of the alkoxide from sodium hydride and the alcohol were fol-
lowed by quenching the alkoxide with methyl iodide and
measuring the formation of the methyl ether.  Optimized re-
action parameters for the second step were established by
working with a stable cyclohexyl tosylate.  Application of
these conditions to the preparation of an allylic tosylate suc-
cessfully resulted in product, which could be characterized by
NMR and mass spectroscopy, although high yield was never
achieved due to the sensitivity of the product to elimination.  
Introduction:
Addition of the p-toluenesulfonyl group to alcohols is a useful
synthetic tool to prepare tosylates as precursors to other or-
ganic compounds and as substrates in studies of organic mech-
anisms. Their utility derives chiefly from the properties of the
tosylate group as an excellent leaving group in nucleophilic
and other reactions.  Methods for synthesis of primary and
secondary tosylates from alcohols are very generally and
widely applicable.  These include the Tipson method and vari-
ants1,2,3, which are not without problems, and metal-catalyzed
reactions4,5, some of which utilize expensive metals that are
difficult to regenerate.  The usual method, dissolving equiva-
lent amounts of alcohol and p-toluenesulfonyl chloride in
pyridine followed by slow quenching with water,1 does not
work well for allylic tosylates.  These compounds are difficult
to synthesize and isolate because of the nature of the tosylate
group as a great leaving group and its allylic proximity to the
CC π-bond.6 Attempts to synthesize allylic tosylates in the
presence of good nucleophiles like chloride in the reaction
mixture, as generated when using p-toluenesulfonyl chloride,
lead instead to isolation of the allylic chlorides in SN2 reac-
tions (Scheme 1) 7,8 and also to possible rearrangements in
SN2’ processes. Use of bases like pyridine to facilitate the
preparation of the tosylate leads instead to 1,2- and 1,4-elim-
ination of tosylate giving dienes (Scheme 2).8

Allylic tosylates and their synthesis are relatively unexplored
in the literature. The main impediment to synthesis of these
compounds is the ease of ionization of the p-toluenesulfonate
ion leaving a very stable allylic carbocation, leaving them
prone to degradation and elimination to diene products
(Scheme 2). Unfortunately, reaction conditions for the forma-
tion of the tosylate also promote unwanted side products.  The

challenge is to find conditions, which produce maximum
yields of tosylate without elimination or rearrangement.  Our
approach was to use p-toluenesulfonyl anhydride instead of
the corresponding sulfonyl chloride since this would produce
p-toluenesulfonate anion, a much weaker nucleophile than the
chloride ion.  This would hinder any possible SN2 or SN2’ re-
action that could occur and reduce the presence of ions that
could facilitate elimination. Sodium hydride, as opposed to
methyl lithium, was utilized for the first step of the reaction
because quantities of this solid reagent are more easily meas-
ured.  Unlike methyl lithium solutions whose concentrations
are variable and decrease over time, sodium hydride is stable
as long as it is desiccated. Use of sodium hydride also obviates
the presence of nucleophilic ions whereas methyl lithium so-
lutions contain halide from manufacturing. Furthermore,
sodium hydride only produces sodium ions and hydrogen gas
during the formation of the alkoxide intermediate. Thus, these
putative side products are not expected.

The goal of this research is to elucidate better reaction
conditions than current methods for the tosylation of alcohols
that will be applicable to allylic tosylates.  In order to develop
a method for allylic tosylates we first needed to determine the
feasibility of the synthetic methods on similar alkyl com-
pounds that are not allylic. Working with the secondary alco-
hols provides solid information about the kinetics and
reactivity of the synthesis as a whole without the degradation
possible in the synthesis with the allylic compounds. 
Results and Discussion:
The methodology for allylic tosylation was developed by
using isophorol 6 (3,5,5-trimethyl-2-cyclohexenol) as the pro-
totype alcohol for this reaction.  Isophorol 6 can be easily syn-
thesized by lithium aluminum hydride reduction from the
readily available ketone isophorone 5 (3,5,5-trimethyl-2-cy-

Summer Scholar Report
Method Development for Synthesis of Allylic and Alkyl Tosylates
Cyrenus Paquin and Donald Boerth, Department of Chemistry and Biochemistry, University of Massachusetts Dartmouth

continued on page 7

Scheme 1. SN2 displacement of tosylate by chloride ions

Scheme 2. Example of thermal or base degradation of allylic
tosylates and chlorides.



clohexenone) (Scheme 3).  Our early reactions of p-toluene-
sulfonyl anhydride with isophoryl alkoxide generated from
isophorol and sodium hydride in diethyl ether were promising,
but it became evident that a number of factors needed to be
worked out to optimize yield.  Since this was ostensibly a two-
step process, first the formation of the alkoxide intermediate,
then, the addition of the p-toluenesulfonyl group (Scheme 3),
each step was focused on individually to determine which syn-
thetic conditions were more effective in increasing yield of
product.   

Elucidation of the First Step Reaction Parameters for
Alkoxide Formation:
To determine the ideal conditions for the formation of the
alkoxide, it was necessary to find a way to either measure the
rate of formation of the alkoxide intermediate or find a way
to isolate it. The approach taken was to measure the alkoxide
formed over periods of time to determine the optimum contact
time for sodium hydride with isophorol 6.  Alkoxide concen-
tration was then determined by quenching with methyl iodide,
which served as a reactive alkylating agent (Scheme 4).

Originally, reactions were carried out in diethyl ether since
the solvent could be easily removed, but under several differ-
ent conditions our yield remained low.  It became clear that
the sodium hydride was not sufficiently soluble in diethyl
ether.  Replacing diethyl ether with tetrahydrofuran (THF) sig-
nificantly improved product yields.  These experiments estab-
lished that within 4-6 hours of reaction, essentially all the
alcohol was converted to the alkoxide.

Using the purity of the ether product, determined by
NMR, we could gauge which parameters maximized yield.

The parameters adjusted for this step were temperature, reac-
tion time, concentration, and solvent. The temperature of the
reaction was increased from room temperature to 40°C, re-
sulting in a visible change in the solution color after about 4
hours, suggesting that alkoxide formation was complete. The
reaction with methyl iodide was slow in refluxing diethyl
ether, but in refluxing THF 100% conversion was achieved.
Conversion from isophorol to its methyl ether 9 could be eas-
ily followed by development of the methyl peak at 3.35 ppm
and disappearance of any alcohol peak in the NMR. 
Elucidation of the Second Step Reaction Parameters for
Tosylate Formation:
Because of the known sensitivity of allylic tosylates to elim-
ination, the second step parameters were determined by work-
ing with a secondary alcohol without the possibility of allylic
interference. The alcohol chosen was 4-methylcyclohexanol,
a symmetric, secondary alcohol, which is also a cyclic alcohol
like isophorol with similar steric requirements at the reaction
site and an uncomplicated NMR spectrum for product analy-
sis. Utilizing the conditions previously established for alkox-
ide formation, the second tosylation step was carried out with
p-toluenesulfonyl anhydride (Table 1). During the tosylation
of the secondary alcohol, it was determined that the reaction
with sodium hydride could be heated to 60°C to speed up the
reaction without degradation.  Although heat can be applied
in the first step in the allylic tosylation, the reaction tempera-
ture must be reduced for the second step of the reaction to
avoid elimination.  While experimenting with the secondary
alcohols to fine tune reaction parameters, it was found that re-
actions produced pure crystalline product suitable for x-ray
diffraction analysis. The secondary tosylate from trans-4-
methylcyclohexanol 10 (Scheme 5) was synthesized in 24%
pure crystalline yield and characterized by NMR spec-
troscopy.  Tosylates of other secondary alcohols,  l-menthol
and l-borneol, (11 and 12) were successfully synthesized using
the same method, producing very pure crystalline product in
42% and 57% yield, respectively, which were characterized
by NMR.  

The pure crystals of 11 and 12 were suitable for charac-
terization by x-ray crystallography.9 X-ray crystal structures
for these tosylates appear in Figures 1 and 2. 
Application to the Synthesis of Allylic Tosylates:
Reaction conditions for the synthesis of secondary alkyl to-
sylates were now applied to the prototypical allylic system.
The alkoxide of isophorol 7 was generated with sodium hy-
dride in THF.  Although heat can be applied in the first step in
the allylic tosylation (alkoxide formation), the reaction tem-
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Summer Scholar
Continued from page 6

continued on page 23

Scheme 3. Outline of allylic tosylate synthesis from
isophorone.

Scheme 4. Reaction of synthesis intermediate with methyl io-
dide.

Scheme 5. Alkyl tosylate structures
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NEACT Central Division Meeting
May 13, 2017
Framingham State University

8:30 AM      Registration and Continental Breakfast               Hemenway Laboratories Atrium

9:30 AM       Dr. Vinay Mannam, Assistant Professor of Chemistry and Food Science 
                                                                                                  Hemenway Hall 312

“Why are recipes not scientific? The beauty and complexity of  food science.”
We will talk about chemical and nutritional changes that happen during cooking, while highlighting
the role of heat in facilitating those reactions. 

10:30 AM     Dr. Vinay Mannam                                               Hemenway Laboratories 371/372
“Intermolecular interactions in Cheese and Ice Cream”

The workshop is geared to meet the needs of science educators working to 
design their own experiments in food chemistry as well as those wishing to 
incorporate the chemistry of food into classroom or laboratory activities. It will
provide the participants with a basic understanding of the connections between
chemistry and food, using milk as an example food. It includes a limited lecture
with theoretical overview and hands-on activities highlighting inter-molecular
interactions in milk and understanding chemical changes occurring during
preparation of cheese and ice-cream. Participants will receive resources to plan
their own food chemistry experiments.

12:00 PM     Lunch                                                                   Hemenway Laboratories Atrium

Link to campus map and directions: 
https://www.framingham.edu/Assets/uploads/about-fsu/_documents/campus-
map2015.pdf

If  planning to attend, please RSVP to Leslie Bishop
(leslie.bishop@regiscollege.edu) by May 5, 2017.  

Please note if  you have any food allergies. PDPs are also
available.

mailto:leslie.bishop@regiscollege.edu
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11th Annual NESACS Scramble 
Golf Tournament

After a short hiatus, the annual NESACS Scramble golf tournament is back! 
Grab your coworkers and friends and join us for a fun-filled day of golf and food. 

All proceeds support NESACS programming.

Monday, August 14th, 2017 
12 PM Registration and Lunch 

1 PM Shotgun Start

Wedgewood Pines Country Club 
Country Club, Stow, MA 

http://www.wedgewoodpines.com

Cost: $150 per golfer
Fee includes: Greens Fee, Carts, Box Lunch, Buffet Dinner and Reception, 

Prizes for: longest drive, closet to the pin, top 3 team scores and Hole in One

Hole Sponsorships available at the levels below. In addition to having company
logo displayed at the sponsored hole, all sponsors will be featured on the NE-

SACS website and in the Nucleus newsletter for one year.

Boron - $2,500 
Osmium - $2,000 

Sulfur - $1,500 
Tritium - $1000 
Oxygen - $500 

Nitrogen - $300

Registration: 2017-nesacs-golf-tournament.eventbrite.com 

Questions or need more information, please email: golf@nesacs.org
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Chair-Elect
Raj (SB) Rajur

Education: Ph.D. in Organic-Medi-
cinal Chemistry, Karnataka University,
Dharwad, India (1988); Postdoctoral
Fellow, University of Texas Southwest-
ern Medical Center, Dallas (1988-1990);
and Boston College, Chestnut Hill, MA
(1990-1992)
Professional Experience: Instructor,

Massachusetts General Hospital, Har-
vard Medical School, and Shriners
Burns Institute (Boston, MA). Adjunct
assistant professor, Northeastern Uni-
versity (Boston), Group leader Millipore
Corporation (Bedford, MA), Project
leader, ArQule, Inc. (Woburn, MA).
Founding member and co-chair of Mas-
sachusetts Biotechnology Council CRO
CMO forum. Presently, Founder, Chair-
man and CEO CreaGen Biosciences,
Inc, (Woburn, MA), (Founded 2002)
and CreaGen Life Science Incubator
(Founded 2013)  
ACS/NESACS Service: Program

Chair, Medicinal Chemistry Division,
NESACS (2003-present); Alternate
Councilor, NESACS (2005-present);
NESACS Nominating Committee
(2008); NESACS election committee
(2014), member of Organizing Commit-
tee, NESACS, IUPAC and RSC-US
Sponsored Advances in Chemical Sci-
ences Symposium Series (2007- 2010).
ACS Carrier consultant (2013-present)
Membership/Honors:ACS Organic

Chemistry Division, ACS Medicinal
Chemistry Division AAAS, and Indian
Chemical Society. Reviewer, Journal of
Pharmaceutical Sciences (ACS jour-
nal), Reviewer, BU ignition award,

Listed in Who’s Who in Science and En-
gineering. Invited speaker at several in-
ternational conferences. Serving on
advisory board of many Indian cultural
and community organizations.
Statement: It would be an honor to

serve as Chair-Elect to our local section. 
As an entrepreneur, scientist, educa-

tor and active collaborator I would bring
an impressive amount of expertise and
leadership to our section.
Scientific impact: I have been serv-

ing as the program chair for the medici-
nal chemistry section of NESACS since
2001. In my tenure as program chair, my
mission has been to bring quality drug
discovery science to our May, Septem-
ber and December annual symposia.

The purpose of bringing good phar-
maceutical science to our very active
local section audiences is multifaceted.
Our territory now houses the biotech hub
of the world, and has become a location
where every multinational pharmaceuti-
cal company wants to partner, headquar-
ter or establish a Center of Excellence.

We, as a section, need to be exposed
to a cross-section of the science that is
ongoing in the industry. Our meetings
are venues for the exchange of ideas be-
tween industrial and academic partici-
pants. And, most importantly, our
meetings are places where students from
our many prestigious colleges and uni-
versities can network with professionals
and learn from the symposia topics that
feature cutting edge science.

Since 2001 I have been serving as an
Alternate Councilor for our section. I
have regularly attended the NESACS
monthly meetings and contributed sev-
eral new ideas and inputs to these meet-
ings. I have also regularly represented
NESACS at national ACS meetings and
participated in governance meetings.

Moving forward, as Chair-Elect, I
will continue to support and encourage
NESACS meetings that bring topnotch
science to our audiences of academic
and industrial professionals and stu-
dents. I also plan on initiating the estab-
lishment of the Medicinal Chemistry
Prize and also an exchange program
with Indian universities similar to the

German Exchange program.
Leadership and collaborations:

Having worked in the biotech industry
for the last 20 years in various leader-
ship positions and having established
my own company CreaGen Biosciences
in 2001, I recognize the value of net-
working and collaboration. In 2010 I
helped the Massachusetts Biotechnol-
ogy Council establish a CRO/CMO
Forum that represents all the Contract
Research Organizations in Massachu-
setts. As the founding member and
cochair of this division, I have worked
with committee members, volunteers
and industry leaders to raise funds and
organize annual CRO/CMO symposia.
These symposia bring more than 500
companies and leaders under one roof to
exchange ideas, establish dialogue and
address the needs of the pharmaceutical

2017 NESACS Election

In the interest of providing maximum
information and expression of opinion
by the candidates for election in 2017,
the Nominating Committee has pre -
pared this section of the NUCLEUS for
mailing concurrently with the ballots.
All candidates were asked to submit bi-
ographical material and, with the excep-
tion of committee member nomi nees,
position statements. To attain uni formity
of format, the biographical data have
been rearranged, and, where the text ex-
ceeded the allotted space, abbre viated.
The statements have been repro duced
without change. An official ballot, along
with a ballot envelope and return enve-
lope have been provided. The election
and balloting are being carried out in
conformance with Article VIII of the
Constitution of the North eastern Sec-
tion. The order of candidates for each
office on the ballot will be determined
by lot. Comments regarding the election
may be addressed to the Nominating
Committee Chair, Jerry Jasinski, (ad-
dress on p.3). 
The ballot must be received by May
31, 2017. u

NESACS
Election
Election of Candidates



and biotechnology industries.
If elected, I will bring the same enthu-

siasm, spirit, top quality programs and
collaborative efforts to our local section.
Such programs can help our members
participate actively in our monthly
meetings and also network with speak-
ers, attendees and decision makers. I
would also establish collaborations be-
tween Massachusetts Biotechnology
Council, Massachusetts Life Science
Center and other local life science or-
ganizations to expand the collaborations
and visibility of NESACS.

Finally, the history of our section is
immense and impressive. I hope to add
to this legacy if elected. Thank you for
your consideration and support.

Andrew Scholte

Education: B. Sc. (Biochemistry; 1st

Class Honors) Simon Fraser University,
2000; Ph.D. (Chemistry) University of
Alberta, 2006; 
Professional Experience: Sanofi

Genzyme, Integrated Drug Discovery,
Senior Scientist, Genzyme, 2016-pre-
sent; a Sanofi Company, Medicinal
Chemistry Department, Staff Scientist
II, 2012-2016; Genzyme, a Sanofi Com-
pany, Medicinal Chemistry Department,
Staff Scientist I, 2008-2012;  Boston
College, Chemistry Department,
NSERC Postdoctoral fellow with Prof.
Marc Snapper, 2006-2008.
Honors/Awards: ACS Leadership

Development Award (2010); Natural
Sciences and Engineering Research
Council of Canada (NSERC) PDF
(2006-2008); Outstanding Oral Presen-
tation-Canadian Society for Chemistry
(2005); Canada Graduate Scholarship
(2003-2005); NSERC Postgraduate
Scholarship A (2001-2003); Alberta
Heritage Studentship (2000-2005); Fac-

ulty of Science Graduate Entrance
Scholarship (2000); Department of
Chemistry Entrance Scholarship (2000);
Walter H. John Scholarship (2001-
2005); Mary Louise Imrie Graduate Stu-
dent Award (2004); Alfred Bader
Scholarship-Canadian Society for
Chemistry (2000).
Service to the Chemistry Commu-

nity (USA and Canada): Member of
the ACS since 2006; President of the 1st

Banff Symposium on Organic Chem-
istry Organizing Committee; Member of
the Canadian Institute of Chemistry
since 2000.
NESACS Service: Alternate Coun-

cilor (Jan. 2012-present), Member of the
Nominating Committee (2015); Mem-
ber of the German Exchange Program
(2014-present); Member of the German
Exchange (GEX) steering committee
(2013-present); Member of the Medici-
nal Chemistry Committee (2012-pre-
sent) Vice Chair of the NSYCC
(2010-2011). Member on the NESACS
committee for the 2010 ACS meeting in
Boston, MA (Katherine Lee-Chair). 
Statement: I am honored to be nom-

inated for election as chair-elect of NE-
SACS. As chair I would bring my
experiences as a scientist, collaborator
and networker to bring members to-
gether and provide members numerous
opportunities to get involved in the
chemistry community.
Scientific Volunteerism: For the past

20 years I have been actively involved
with serving the scientific community in
the United States and Canada. During
my undergraduate studies at Simon
Fraser University, I was the President of
the Biochemistry and Chemistry Under-
graduate Student Union. As president I
initiated a career symposium program
where students could learn more about
potential career opportunities in both ac-
ademic and industrial fields. During my
graduate school training at the Univer-
sity of Alberta I established a new con-
ference for graduate students in
Chemistry. The Banff Symposium on
Organic Chemistry is held every two
years in Banff, Alberta and aims to high-
light graduate student’s research while
providing an opportunity to discuss their
work with industrial, post-doctoral, and
faculty researchers. 

In 2006 I moved to Boston as an
NSERC post-doctoral fellow at Boston
College. For the past 10 years I have
been involved with NESACS. In the
winter of 2010, I was a member of the
NESACS committee for the 2010 ACS
meeting in Boston. On this committee I
was responsible for recruiting student
volunteers working during the national
meeting. In 2011, I was elected as vice
chair of the Younger Chemists Commit-
tee within NESACS (NSYCC) for year
of 2011. With-in this role I was involved
in planning of events hosted by the
NSYCC and acted as a moderator and
scientific judge for the annual graduate
research conference (2011). While I was
at Boston College I was first exposed to
the German Exchange that NESACS has
been organizing since 2001. In 2013, I
took on a leadership role with the GEX
and have been serving on the steering
committee and this year I will travel
with the group to Mainz as a facilitator.
Since 2012 I have been an alternate
councilor for NESACS (2014-2016).

I am looking forward to take my 20
years of service to the chemical commu-
nity and lead NESACS. Currently, there
is a new political atmosphere in the US
and there is concern for the govern-
ment’s view and value of the scientific
endeavor. As chemists we need to take
a leadership role in communicating with
our elected officials and provide exam-
ples on how science has impacted our
society and improving the life of Amer-
icans. As Allison Campbell (ACS pres-
ident elect), recently spoke on there is
much concern on the public’s under-
standing or literacy of science. Through
the discovery of new medicines, devel-
opment of more powerful and efficient
batteries and semi-conductors there has
never been a time in which chemistry
has profoundly affected the daily lives
of the public. NESACS must also work
to improve the scientific literacy and the
public understanding of chemistry and
science. Finally, if elected as chair, I will
also continue to my work with the
younger chemists. Younger chemists
can learn from the experiences of our
members and bring fresh and new ideas
to the section. It is imperative for the fu-
ture of NESACS and the ACS that we
actively engage the younger chemists of
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our society. I ask for your vote and thank
you in advance for your support. 

Secretary
Michael Singer
Education: B.S., State University of

New York at Stony Brook (1986) M.S.,
Brandeis University (1988) Ph.D., Bran-
deis University (1993)
Professional Experience: Post-Doc-

toral Research Associate, Organix Inc.
1991-1994; Senior Scientist, ArQule
Inc. 1994-1996; Group Leader, Auto-
mated Combinatorial Synthesis, ArQule
Inc. 1996-2001; Group Leader, Drug
Discovery Research and Development,
Sigma-Aldrich, Natick, MA 2001-2007;
R&D Manager, MiliporeSigma, Natick,
MA 2008-present
NESACS Service: Councilor-NE-

SACS 1996-2001, 2005-present; Alter-
nate Councilor – NESACS 2002-2004;
Board of Directors NESACS 1993-pre-
sent; Secretary-NESACS 1998-present;
Medicinal Chemistry Group (MCG)
1991-2001; MCG Treasurer (1992-
1993), Program Chair (1994) Chair
(1995-1996)
ACS Service: ACS Joint Board-

Council Committee on Chemical Ab-
stracts Service, Associate member 2004,
Member 2005-2007; Local Section Ac-
tivities Committee, Associate Member
2007, Member 2008 – 2013, Meetings
and Expositions Committee, Associate
Member 2014, Member 2015-present. 
Professional Recognition: Henry

Hill Award – 2008; ACS Fellow 2016.
Statement: During my tenure as Sec-

retary for the NESACS, I have worked
consistently to increase the quality of
communication within the section.  Cur-
rent Board related activity is being man-
aged via electronic communications.
This has allowed for more detailed
record keeping of activities within NE-
SACS.  Meeting minutes, announce-
ments and activities are now promptly
posted on our section website (www.ne-
sacs.org) enabling our NESACS mem-
bers to be up to date on all section
activity. These next few years will see
an increase in electronic communication
within NESACS.  I continue to work
closely with the NESACS Administra-

tive Coordinator to ensure communica-
tion within the section using the Con-
stant Contact platform. 

These past five years, I have been ac-
tively working with the NESACS
archivist on developing a long-term plan
for the storage and indexing of the sec-
tion archives. I was able to arrange for
the short term storage of the NESACS
archives while the long term plan is
being implemented.  

As with any volunteer organization,
the organization is only as strong as the
membership and those volunteer mem-
bers that actively participate in the plan-
ning and execution of the various
events.  The strength of the NESACS
lies in its membership.  For the member-
ship to be strong, communications is
critical.  With your support for another
term as Secretary for the NESACS I will
strive to increase the flow of communi-
cation between all facets of our section
membership. 

Trustee
Ruth Tanner
Education:  B.S. Purdue University;

Ph.D. University of Cincinnati (Physical
Organic Chemistry) Professional Expe-
rience: Post-doctoral Research Associ-
ate, Duke University with Charles
Hauser (Deuterium Exchange Reactions,
Kinetics); Massachusetts State College
at Lowell; Chair, Chemistry Department
(1974); University of Massachusetts
Lowell, Professor (1978 – 2007); Visit-
ing Scientist, Massachusetts Institute of
Technology (Biomaterials and Fabrica-
tion Laboratory); Member of Joint
Council on Food and Agricultural Sci-
ences (USDA 1979 – 1985); Director,
Women in Science and Engineering
Program (UMASS Lowell); 1996 –
2006, Professor Emeritus University of
Massachusetts Lowell ( 2007 – Present)
ACS Service: Councilor (2010 –

present); Membership Affairs Commit-
tee ( 2011-present); Advisory Board,
American Association of Chemistry
Teachers (2013-present); High
School/College Interface Symposium
Chemical Education Division, 224th
ACS national meeting 2002; On-Site
Coordinator, ACS TV Satellite Seminar

Series, Teaching Chemistry, University
of Massachusetts Lowell (1996 – 1999)
NESACS Service: NESACS Chair,
(2012); Nominating Committee, Chair
(2013); Board of Directors (1996 – Pres-
ent); Chair, Education Committee in-
cluding promotion of programs for
undergraduate and high school chem-
istry teachers ; sponsorship of  symposia
at colleges and universities in the North-
eastern Section; steering committee for
the NESACS-JCF/GDCh Exchange
program with Germany (2001 – pres-
ent), a joint program with the YCC; the
ACS Scholars program, the Northeast
Undergraduate Day; coordination of stu-
dent affiliate organizations, Chair of
Connections to Chemistry, a program to
connect high school chemistry teachers
with the CHED resources of the ACS
(1997 – 2009); NESACS Trustee (2015-
present); Chair, NESACS Board of
Trustees (2017).
Honors: The John A. Timm Award

for Excellence in Teaching Chemistry
from the New England Association of
chemistry Teachers (2012); Henry A.
Hill Award for “meritorious service to
the NESACS and to the profession of
Chemistry” (2007); Advancement
Award from Boston Club for Women in
Science and Engineering Program
(2000)); Council on Diversity and Plu-
ralism Award (1999); Department of
Chemistry Teaching Award (1998)
Statement: The Trustees of NE-

SACS are responsible for the manage-
ment and growth of the Trust Funds of
the Section and to make recommenda-
tions to the Board as to the uses of the
Funds, in keeping with the wishes of the
donors of the funds.  Asset management
involves the preservation and growth of
funds by appropriate investments. The
funding for the Sections programs,
meetings, awards and activities comes
from membership dues, contributions,
sponsorships and support from the par-
ent ACS. In addition, the income from
the Trust Funds provides funding for
specific awards and activities in keeping
with their designated objectives. As
Trustees, with the advice of our  finan-
cial investment managers, we need to be
progressive, with caution, in seeking op-
portunities for growth that do not risk
the principal of the funds.



Robert L. Lichter
(See experience and statement under

Councilor/Alternate Councilor)

Auditor
Patrick M. Gordon

(See experience and statement under
Councilor/Alternate Councilor)

Councilor/Alternate Coun-
cilor
Michael P. Filosa
Education: B. Sc., Massachusetts In-

stitute of Technology (1974), Ph.D.,
Harvard University, (1980), Babson
School of Executive Education (1988).
Honors: Phi Beta Kappa, Phi

Lambda Upsilon, Merck Award (1974),
Dreyfus Foundation Scholar (1975).
NESACS Henry A. Hill Award (2012).
Experience: Polaroid Corporation

(1979-2005); Scientist, Group Leader,
Senior Manager of Chemistry; ZINK
Imaging, Inc.; Senior Manager of
Chemistry (2005-2013); Performance
Indicator, LLC. Chemistry Manager
(2014-Present).
NESACS and ACS Service: ACS

Member since 1976. Alternate Coun-
cilor (1997-1999; 2005-2008), Coun-
cilor (2009-2017); Director-at-Large
(2017-2019); Editor of the Nucleus
(2005-present). Board of Publications
(2005-Present), Heyn Award Committee
(2006-Present). Nominating Committee
(2010, 2013, 2016). Local Organizing
Committee for the 2007, 2010, 2013
Boston ACS National Meetings. Com-
mittee on Chemical Abstracts Service
(CCAS) Associate Member (2010) Full
Committee Member (2011-17).
Statement: As the Editor of the Nu-

cleus for the last twelve years, I have
made a major contribution to the local
section. Each year involves coordinating
the production of nine issues, attendance
at Board of Publications meetings as
well as monthly Board Meetings. As a
consequence of this duty, I am knowl-
edgeable about the operations, history,
and activities of the NESACS.

I am also well acquainted with the

leaders and many members of our sec-
tion. Over the last six years as a coun-
cilor I have worked at supporting the
objectives of our section at the ACS Na-
tional Meetings. I have made it a priority
to attend every national meeting as a
councilor in order to develop a presence
at the national level and ensure a strong
NESACS presence at each Council
Meeting. 

In 2010, I was appointed an associate
member of the Committee on Chemical
Abstracts Service (CCAS). CAS is one
of the most important service/businesses
of the ACS. 

I believe strongly in supporting the
efforts of CAS in a very competitive en-
vironment for information services.
After my first year as an associate mem-
ber of CCAS I was appointed to a full
term for 2011-13. I was just reappointed
to a third term for 2017-2019.

If re-elected as councilor I hope to
further extend my influence at the na-
tional level, as well as support the objec-
tives of NESACS locally and nationally.
Thank you for considering my candi-
dacy and allowing me to represent you.

Patricia Ann Mabrouk
Education: B.A.  1982 Wellesley;

Ph.D. 1988 Massachusetts Institute of
Technology
Professional Experience: NIH Post-

doctoral Fellowship 1988-1900 Stan-
ford University; Assistant Professor,
Northeastern University (1990-1997);
Associate Professor, Northeastern Uni-
versity (1997-2004); Associate Dean of
Academic & Faculty Affairs for the Col-
lege of Science, Northeastern University
(2011-2015); Professor, Northeastern
University (2004-present)
ACS Service:  Member since 1988.

Associate member of ACS SEED Na-
tional Committee (2003 – 2004); Coun-
cilor (2004-2012); Associate member of
Women Chemists Committee (2006-
2009); Associate member of Meetings
& Expositions (2009-2010); Associate
Member of SOCED (2011-2014); Mem-
ber, Special Joint Committee revising
ACS Academic Professional Guidelines
(2012-2014); Chair of ANYL Education
Committee (2008 – 2013); Member,
ACS National Award Committee (2009-

2012); Chair, ACS National Award
Committee (2013); Member, ACS
ChemLuminary Award Committee
(2013-2014); Associate member of
ETHX Committee (2015-2016); Mem-
ber of ACS Division of Chemical Edu-
cation (CHED) Regional Meetings
Committee (2016-2017); Member of
ETHX Committee (2017)
NESACS Service: ACS SEED Co-

ordinator for NESACS (1998-2010);
Member of the Theodore William
Richards ACS Medal Award Committee
(1999 – 2005; 2010-2014); Member of
James Flack Norris Award Committee
(2013-2016); Chair of James Flack Nor-
ris Award Committee (2015); Chair of
Theodore William Richards ACS Medal
Award Committee (2000 – 2004; 2011-
2012); Chair-Elect (2005); Chair
(2006); Past-Chair (2007); Councilor
(2004-present)
Memberships, Honors: NSF CA-

REER Award (1996-2001); CASE Mas-
sachusetts Professor of the Year (2003);
Northeastern University Excellence in
Teaching Award (2004); Fellow of the
American Chemical Society (2011);
Sigma Xi; AAAS; NSTA; NSTA; CUR
Statement: Over the past three

years, I have had the privilege of repre-
senting you on Council and as a member
of three committees:  SOCED, ETHX
and the CHED Regional Meetings
Committee. As a member of SOCED I
had an opportunity to revise the ACS
Professional Guidelines, develop a po-
sition statement on online education,
and served as a reviewer for several
ChemLuminary Awards (Outstanding
High School. Chemistry Program and
for Outstanding Kids & Chemistry Pro-
gram).  On ETHX, I partnered with sev-
eral other committee members to
develop an interactive poster to learn
about our membership’s needs and con-
cerns on ethical issues and ethics train-
ing, and organized a symposium on
ethical issues in authorship for the
Spring 2017 National ACS Meeting in
San Francisco.  As a member of
CHED’s Regional Meetings Committee
I developed a set of blogs (How to Put
Together a CV, How to Write a Teaching
Philosophy Statement, and How to Be
an Effective Nominator) for ChemEdX
to help educate high school teachers on
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how to nominate themselves or deserv-
ing peers for the ACS Regional High
School Teacher Awards. Thank you! I
am truly grateful for the myriad oppor-
tunities I have had as your representa-
tive and I hope that you feel you have
benefited by my service.  I deeply value
the opportunity being an ACS Councilor
affords me to “give something back.”   I
would very much like to continue to
serve you and ACS as a Councilor rep-
resenting our local section.  Of course I
can only do this with your support so I
am asking for your support, specifically,
for your vote.   Many thanks!

Morton Z. Hoffman
Education: Hunter College, A.B.,

1955; University of Michigan, M.S.,
1957; University of Michigan, Ph.D.,
1960.
Professional Experience: Sheffield

University, England: Postdoctoral Re-
search Associate, 1960-61; Boston Uni-
versity: Assistant Professor, 1961-67;
Associate Professor, 1967-71; Professor,
1971-2005; Professor Emeritus, 2005-
present.
ACS Service: Society Committee on

Education (SOCED) Task Force on Un-
dergraduate Programming, 1991-2002;
College Chemistry Consultants Service,
1995-2009; Editorial Advisory Board,
ACS General Chemistry Project, 1999-
2004; SOCED, 2002-11; Senior
Chemists Task Force, 2008-12; Senior
Chemists Committee, 2013-2014; Inter-
national Activities Committee, 2015-
present.  Division of Chemical
Education (CHED): Program Commit-
tee, 1992-2004; International Activities
Committee, 1993-2013; Regional Meet-
ings Committee, 2000-09; Chair-Elect,
Chair, Immediate Past Chair, 2004-06;
CHED representative to IUPAC, 2005-
14.  Malta Conferences: Organizing
Committee, Malta Conferences on Sci-
ence and Education in the Middle East,
2002-present; Treasurer, Malta Confer-
ences Foundation, 2011-present.
NESACS Service: Board of Direc-

tors, 1993-present; Education Commit-
tee, 1993-present; German Exchange
Steering Committee, 2001-present; Al-
ternate Councilor, 1994-97, 1999-2002;
Councilor, 1997-98, 2003-present;

Chair-Elect, Chair, Immediate Past
Chair, 2001-03; Associate Editor and
Photographer, The NUCLEUS, 2005-
present; Norris Award Committee 2007-
10; NERM Committee, 2007-present;
NESACS representative, Board of Di-
rectors, Northeast Region (NERACS),
2010-present; IYC Committee, 2011;
Subsection Task Force, 2013-2015;
Richards Medal Committee, 2013-pre-
sent.
Relevant Memberships: American

Association for the Advancement of
Science (AAAS); New England Associ-
ation of Chemistry Teachers (NEACT).
ACS Divisions: Inorganic Chemistry;
Physical Chemistry; Chemical Educa-
tion; History of Chemistry.
Honors: Phi Beta Kappa, 1955; Sen-

ior Postdoctoral Research Associate,
National Academy of Sciences, 1969-
70; Associate, Danforth Foundation,
1970; Fellow, AAAS, 1992; Metcalf
Cup and Prize for Excellence in Teach-
ing, Boston University, 1994; Hill
Award for Outstanding Service, NE-
SACS, 1999; Responsible Care® Cata-
lyst Award, American Chemistry
Council, 2002; Timm Award, NEACT,
2003; Arthur Sweeny, Jr., Memorial
Lecturer, Lehman College, 2003; U.S.
National Representative, Committee on
Chemistry Education, IUPAC, 2004-
2014; Leavy Family Lecturer, St.
Michael’s College, 2005; James Flack
Norris Award, NESACS, 2005; Profes-
sional Achievement Award, Alumni As-
sociation of Hunter College, 2006; ACS
National Award for Volunteer Service,
2007; Visiting Scientist Award, Western
Connecticut ACS Local Section, 2007;
ACS Fellow, 2009; Chemistry Educa-
tion Award, IUPAC, 2014; Fellow,
IUPAC, 2014; Arno Heyn Memorial
Book Prize for Distinguished Service to
Publications of NESACS, 2014.
Statement: I have served as a Coun-

cilor or Alternate  to the ACS Council
for more than 20 years, and I ask for
your vote for re-election in order for me
to continue to be one of the representa-
tives of NESACS on the policy-making
body of the Society.  I intend to continue
to work forcefully on Council and
within my committee assignments to
create stronger bonds between the Soci-
ety and local sections, regions, younger

chemists, senior chemists, high school
teachers, and underrepresented minori-
ties.  Given my involvement with the
NESACS German Exchange, the Malta
Conferences, IUPAC, and the ACS In-
ternational Activities Committee, I
pledge to continue to support the expan-
sion of the Society’s international ef-
forts.  I promise to be an active and
experienced voice for NESACS, repre-
senting the interests of our broad and in-
creasingly diverse membership.

Matthew M. Jacobsen
Education: Boston University,

Boston, MA; Ph.D., Biomedical Engi-
neering 2017; M.S., Biomedical Engi-
neering 2016; University of Utah, Salt
Lake City, UT; B.S., Biomedical Engi-
neering 2011; B.A., Political Science
2011
Research Experience: Graduate Re-

search Assistant–Matrix Mechano-
transduction and 2 0 1 1 – p r e s e n t ;
Biomimetic Materials Engineering Lab-
oratories, Boston, MA; Research Fellow
– Beckerle Laboratory, Huntsman Can-
cer Institute, 2009–2010, Salt Lake City,
UT
ACS/NESACS Service: Policy Liai-

son–Government Affairs Commit-tee,
NESACS 2016 – present.
Professional Memberships: Ameri-

can Association for the Advancement of
Science 2016-present; American Chem-
ical Society 2015–present; Biomedical
Engi-neering Society 2014–present; Tau
Beta Pi Engineering Honors Society
2010–present; Phi Eta Sigma Honors
Society 2005–present.
Awards: NIH Translational Re-

search in Biomaterials Fellowship
2011–present; Outstanding Graduating
Student Leader, College of Engineering,
University of Utah 2011.
Statement: Since my early under-

graduate career, I have focused my pro-
fessional training on becoming a
scientist who is equipped to make a pos-
itive contribution in the interface be-
tween science and policy. My first
exposure to this field was an impactful
one, when I was told: “the government’s
job is to make your life as a scientist
miserable.” These remarks signaled to
me that this is a field where I could



make a positive contribution. It was this
desire that led me to find the Northeast-
ern Section of ACS when I attended a
meeting at Boston University hosted by
the Younger Chemists and Government
Affairs committees on the same issue of
science policy and advocacy. There, I
was able to get a small glimpse of the
passion, dedication, and intelligence
within the section, which motivated me
to ask after the meeting how I could get
involved. It has since become one of the
best decisions of my early professional
life. 

From that time, I have found an active
role in the Government Affairs Commit-
tee as a Policy Liaison. I have been
humbled by the welcoming and enthu-
siastic nature of the members and lead-
ers within NESACS as I have
participated in section activities and at-
tended monthly board meetings. I have
valued the chance to represent both the
ACS organization and the section, and I
am honored to now receive a nomina-
tion for councilor. As councilor, I prom-
ise to continue pushing the outreach
goals of the section forward. In particu-
lar, I believe that we can create a far-
reaching and effective advocacy
network by actively engaging members
of the section and attracting new mem-
bers who have the same interests. The
current political climate presents a great
opportunity to inspire participation with
us in science policy, which can help to
swell our numbers, especially among
the younger professionals looking for
some way to participate. This recruit-
ment and outreach effort would ulti-
mately be directed towards the goal of
arming members with the tools and re-
sources they need to make political ad-
vocacy accessible to them, whenever
needed. I hope to have the opportunity
to carry out these plans for you as a
councilor of the Northeastern Section. 

Patrick M. Gordon
Education: B.Sc. University of

Guyana (1977); M.Sc., University of
New South Wales, Australia (1982);
Ph.D., University of Manitoba, Canada

(1987)
Professional Experience: Post Doc-

toral Associate, Kansas State University,

(1987-1988); Organix Inc., Woburn,
MA (1988-1991); Senior Scientist, Po-
laroid Corporation (1991-2001); ArQule
Inc. (2001-2002); Polymer Laboratories,
(2003-2004); Emmanuel College, Ad-
junct lecturer (2004-present); Simmons
College, Adjunct lecturer (2005 to
2010); Adjunct lecturer, MCPHS Uni-
versity, 2010-present Cape Cod Com-
munity College, Assistant Professor,
Chemistry, 2015 to present
ACS Service: Alternate Councilor

(1994-1996, 1997-1999, 2000-2001,
2003-2006); Committee of Minority Af-
fairs (2013-present)
NESACS Service: NERM Chair of

the Symposium on Cannabinoids,
(1989); Centennial Committee Co-Chair
(1998); Member, Board of Publications
1999 to present; Secretary, Board of
Publications, 2000; Chair, Board of
Publications, 2002, 2004; Member,
Board of Publications, 2003; Alternate
Councilor (’94-’96 and ’97-’99, ’00-
’01,’06-‘08). Career Consultant Volun-
teer service (2005-present); President,
NESACS, 2011
Statement Educational opportunities

will always be instruments that will
allow individuals to improve their lives.
Moreover, scientific solutions to local
and global problems require deliberate
thinking which suggests that any lead-
ership organization embraces thinking
for a change!  The challenge in improv-
ing public education continues and I be-
lieve that ACS can and should continue
to play a role in providing scientific, ed-
ucational opportunities to middle and
high school students through its local
sections.

The ACS and NESACS have to be
partners in that process and the goal
must be: making a positive difference
the lives of the children we are entrusted
with.  As the debate and inevitable shifts
in funding and policy that will take place
in the K-12 education platform, we must
be mindful of the infrastructure that con-
tinues to support an unequal opportunity
education for many of its citizens.  Thus
the need for the presence of ACS and its
local chapters to support many of those
K-12 students who are in an under-
served public school environment. 

Reticence and intransigence to solv-
ing these educational challenges as they

affect communities will not allow com-
munities to be better served by their cit-
izens.  As see my role as a councilor to
continue my commitment to do what I
can, individually, and when possible,
work with other ACS members to in-
spire and equip the next generation of
scientists who will inherit a world that
should be left in a better state than we
got it.

If elected to the NESACS Board, I
look forward to your continued support
and I am committed to serving with in-
tegrity as your board representative and
the auditor of the section.

Carol Mulrooney
Education: B. S. Chemistry, Univer-

sity of Connecticut; M. S. Chemistry,
Saint Joseph College; Ph. D. Organic
Chemistry, University of Pennsylvania.
Professional Experience: Chem-in-

formatics Scientist, Broad Institute of
MIT and Harvard (2016-present); Sen-
ior Research Scientist, Chemistry &
Data Analysis, Preceres LLC (2014-
2016); Field Marketing Specialist, Infor-
matics, PerkinElmer (2014); Research
Chemist II, Broad Institute (2008-2014);
Research Scientist, Polymedix (2005-
2007); Graduate Research Assistant,
University of Pennsylvania (2000-
2005); Scientist II, Boehringer Ingel-
heim Pharmaceuticals (1993-2000).
NESACS Service: Chair, Women

Chemists Committee (2016-present).
Memberships: American Chemical

Society.
Statement: It is a great honor to be

nominated for the position of Councilor
and I am very excited to have the oppor-
tunity to serve our section. Since my un-
dergraduate days with the Student
Affiliates of the ACS, I have benefitted
from the support of ACS mentors and I
am dedicated to participating in and sup-
porting outreach and mentoring among
the next generation of scientists.

I currently chair the Women Chemists
Committee and am proud to serve both
the interests of women chemists and of
NESACS members overall. The WCC’s
goals are to inspire women students to
pursue careers in STEM, support women
chemists’ career growth, encourage
more women to be active in NESACS,
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and communicate women scientists’
contributions. The WCC is also dedi-
cated to supporting activities throughout
NESACS in a number of ways, includ-
ing a collaboration with the Younger
Chemists Committee and the Senior
Chemists Committee to sponsor a series
of mentoring-themed programming
throughout the 2017-2018 season. I am
also participating in Project SEED to-
ward mentoring high school students and
I will support other critically important
committees including the Government
Affairs Committee wherever possible.

If elected, I will continue to work to-
ward these programs on the national
level, emphasizing the support of stu-
dents pursuing careers in STEM, en-
couraging more chemists to be active in
the ACS, and promoting science policy
in local and national governments. I am
particularly interested in drawing from
the experiences of other local sections
and national committees to further en-
hance these activities. Together I believe
we can promote first-class STEM edu-
cation, improve public opinion of sci-
ence, and influence government policy
toward a healthy population and planet.
Thank you for your support.

Robert L. Lichter
Education: Harvard University,

A.B. cum laude, 1962; University of
Wisconsin, Ph.D., 1967.
Professional Experience: (for past

ten years):  Principal and Co-founder,
Merrimack Consultants, LLC, 2002 to
2015.
ACS Service: Member ACS since

1962.  Committee on Nominations and
Elections, 2015-2017; Committee on
Minority Affairs, 1999-06; Committee
on Budget and Finance, 2006-14, Com-
mittee on Science, 1997-02; Program
Review Advisory Group, 2008-12; Ad-
visory Board, Chemical & Engineering
News, 1998-06; ACS Graduate Educa-
tion Advisory Board, 2002-06; ACS De-
velopment Advisory Board, 2008-15;
Georgia Section:  Chair, 2005, Chair-
Elect, 2004.  North Jersey Section:  An-
alytical NMR Topical Group, Chair,
1982-83.
NESACS Service: Member since

2005. Board of Directors, 2008-present;

Councilor, 2008-17. Subsection Task
Force; German Exchange Program;
Committee on Constitution and Bylaws
Relevant Memberships: American

Association for the Advancement of
Science, Association for Women in Sci-
ence.  ACS Divisions: Organic Chem-
istry and Chemical Education. 
Honors: ACS Award for Encourag-

ing Disadvantaged Students into Careers
in the Chemical Sciences, 2010; ACS
Fellow, 2009; Fellow, Association for
Women in Science, 2004; Fellow, Amer-
ican Association for the Advancement
of Science, 1995
Related Activities: Member and/or

officer of boards and committees of
NSF, National Research Council, Sigma
Xi; Experimental NMR Conferences,
Council on Undergraduate Research,
National Conferences on Undergraduate
Research. Executive Director, The
Camille and Henry Dreyfus Foundation,
Inc., 1989-2002; Vice Provost for Re-
search and Graduate Studies, State Uni-
versity of New York at Stony Brook,
1986-89; Program Officer, Research
Corporation, 1983-86; Hunter College
of the City University of New York,
Chemistry Department, Assistant Pro-
fessor, Associate Professor, Professor,
1970-83, Department Chair, 1977-82;
California Institute of Technology, Re-
search Associate, 1968-70. 
Statement: I am honored to be nom-

inated for re-election as a NESACS
ACS Councilor. As a long-time ACS
member for >50 years, your Councilor
for seven, and a participant in numerous
ACS activities detailed on my biograph-
ical sketch, I understand very well how
ACS functions. 

Currently on the Committee on Nom-
inations and Elections through 2017, I
have served or continue to serve on the
following subcommittees: Leadership
Sustainability (charged with broadening
pathways to senior ACS leadership),
President-Elect and Council Policy
Committee nominee selection; and
nominee selection for the 2019-2021
District I Director (our District, and
which I now chair). N&E takes these re-
sponsibilities very seriously, as we strive
to develop for Council consideration the
most talented and inclusive array of
nominees from the accomplished indi-

viduals who constitute ACS’s members.
I continue to support ACS’s efforts to

widen sources of funding for programs,
especially the ACS Scholars Program.
The astonishing accomplishments of
that program’s participants lend opti-
mism about the future of the chemical
enterprise.

Finally, recognizing that Councilors
represent you, I’ll continue to listen
closely to your views on ACS and its
governance, which will help inform my
role as your representative. I welcome
your support and look forward to con-
tinuing to serve on your behalf.

Raymond E. Borg
(Candidacy withdrawn)

Ajay Purohit
(Candidacy withdrawn)

June Lum
(No Statement submitted)

Sonja Strah-Pleynet
Education: Ph.D. Organic Chemistry

(1996); M.S. Organic Chemistry (1993);
B.S. Chemistry (1990), University of
Ljubljana, Slovenia; Postdoctoral Fel-
low, University of Florida (1997-1998);
University of California, San Diego
(1998-1999).
Professional Experience: RSM,

Teacher (2013-Present); National Sci-
ence Foundation, Reviewer (2012);
Thermedical, Inc. (2012); Arena Phar-
maceuticals (1999-2009); Senior Scien-
tist, Medicinal Chemistry (2006-2009);
Research Scientist (1999-2006).
Awards and Honors: ChemLumi-

nary Award - ACS President’s Award for
Local Section Government Affairs
(2010); American Chemical Society
Certificate of Achievement, ACS San
Diego Section (2008); Arena Pharma-
ceuticals – Outstanding Medicinal
Chemistry Team Award (2007); Post-
doctoral Fellowship from Ministry of
Science and Technology, Slovenia
(1997); First Prize Winner at 26th

KRKA Pharmaceuticals Research
Awards (1996); Graduate Research
Scholarship of Ministry of Science and



Technology, Slovenia (1991-1996).
Service in ACS National Offices:

ACS Council (2004-Present); Presiden-
tial Task Force “Vision 2025”, Member
(2012-2013); ACS National Award Se-
lection Committee, Member (2011-
2013); Committee on Chemistry and
Public Affairs, Associate (2013), Com-
mittee on Economic and Professional
Affairs (CEPA), Member (2007-2012),
CEPA Liaison to Committee on Minor-
ity Affairs (2008-2012); CEPA Liaison
to Committee on International Activities
(2011-2012); ACS Legislative Action
Network, Member (2006-Present);
CEPA Task Force on Globalization
(2008-2009).
Service in ACS:Member since 1998;

ACS Divisions: Organic and Medicinal
Chemistry. Northeastern Section: ACS
Host Local Section Committee, Chair
(2015), Alternate Councilor (2013-Pre-
sent), Government Affairs Committee,
Member (2010-Present), STEM Out-
reach - Science Café and Science Fairs
(2011-Present); San Diego Section: Ex-
ecutive Board Member (2000-2012),
Councilor (2004-2012), Alternate Coun-
cilor (2000-2003); Government Affairs
Committee, Chair (2007-2010); Western
Regional Meeting:  Invited speaker at
the Women Chemist Symposium (2006);
ACS Host LS Section Volunteer (2007).
Statement: I am honored to be nom-

inated to the position of Councilor for
the Northeastern Section. I have over
fifteen years of ACS volunteer and lead-
ership experience on local and national
level, combined with ten years of bio-
pharmaceutical industry experience. I
have been an active NESACS member
since moving to Boston in 2010. I have
had a privilege of serving as an Alter-
nate Councilor and a member of the
Board of Directors since 2013. In 2015,
I chaired the NESACS Host Local Sec-
tion Committee, helping to make the
Fall ACS National Meeting in Boston a
success, hosting over 13.000 attendees.
In this role, I had the opportunity to re-
cruit, meet and work with many NE-
SACS members from academia and
industry, several of them first time vol-
unteers. I am also a passionate advocate
for STEM education with extensive out-
reach experience.  I have shared my pro-
fessional experience with students,

teachers and younger chemists, through
classroom visits, science fairs or career
development symposia, helping our
members navigate career changes and
explore new ways to thrive in the global
chemistry enterprise. As NESACS
Councilor, I will use this experience to
continue fostering communication and
collaboration between ACS members in
industry, academia and government; our
younger and senior chemists; our local
section and national ACS. I will work
with NESACS leadership to develop
programs that will help engage and ben-
efit broader NESACS membership. I in-
vite you to join us. I appreciate your
vote for a Councilor and thank you for
your support!

Mukund S. Chorghade
Education: B.Sc. 1971; M. Sc. 1973

(1st Class Honors) University of Poona,
India; Ph.D. (Organic Chemistry), 1982,
Georgetown University
Professional Experience: Research

Fellow, National Chemical Laboratory
(1973-74); Instructor, Georgetown Uni-
versity (1981-82); Postdoctoral Re-
search Assoc., University of Virginia
(1982-84); Postdoctoral Research Fel-
low, Harvard University (1984-85);
Senior Research Chemist (1985-89);
Project Leader (1989-90), Dow Chemi-
cal Co.; Research Scientist/Assistant Di-
rector, College de France, Paris and
Universite Louis Pasteur (1990-91);
Project Manager, Abbott Laboratories,
Pharmaceutical Research (1991-95);
Senior Director, Chemical Sciences Re-
search & Development, CytoMed, Inc.
(1997-98); President, CP Consulting,
Chorghade Enterprises (1995 to pres-
ent); Visiting Scholar, University of
British Columbia, University of
Chicago, Northwestern University, Cal-
tech, Cambridge University; Vice Pres-
ident, Pharmaceutical Development
Sciences, Geltex Pharmaceuticals / Gen-
zyme , (2000 to 2003); President and
Chief Scientific Officer, Pharmaceutical
Sciences Division, D & O Pharmachem
(2003-present), President and CSO,
THINQ Pharma (2006-), Founder and
CSO, AGN Biofuels and Empiriko,
(2010-2014), Adjunct Research Profes-
sor at Northeastern University (2008-),

Adjunct Research Professor at Harvard
and MIT (2009-), Visiting Scholar,
Boston College (2014-), Fulbright Spe-
cialist (2015-), Visiting Fellow at
Princeton (2015-), Rutgers (2016-)
ACS Service: Member since 1982.

Chair, Brazosport Section (1990); Or-
ganic Division, member; Visiting
Speakers Program (1999 to present);
Department of Career Services Consult-
ant (2000 to present); Member, Interna-
tional Activities Committee
(2003-2012), Program Chair, ComSci
(2012-2013), Chair, SCHB (2010-
11,2014-6), Member, Entrepreneurial
Resource Center (2012-)
NESACS Service: Board of Direc-

tors (1997-), Public Services Commit-
tee, Chair; Professional Services
Committee, member and chair (2005-);
Public Affairs Committee; Public Rela-
tions Committee (2000)-, Interim Editor,
The Nucleus (2004), NESACS Chair-
elect (2006), Chair (2007)
Memberships, Honors: Mahara-

shtra Academy of Sciences (Elected Fel-
low); Andhra Pradesh Academy of
Sciences (Elected Fellow) IUPAC;
Royal Society of Chemistry (Elected
Fellow); New York Academy of Sci-
ences; American Institute of Chemists
(Elected Fellow); AAAS (Elected Fel-
low); ACS (Elected Fellow), Sigma Xi;
Indian Society of Bio-Organic
Chemists; IUPAC Commission on
Biotechnology, Medicinal Chemistry,
New Technologies and Special Topics,
Division of Chemistry and Human
Health; 20th IUPAC Conference on the
Chemistry of Natural Products,
Chicago, 1996; Chair, Scientific Pro-
grams Comm., on Advisory Board for
Organic Process Research and Develop-
ment; Member, Committees on Interna-
tional Activities and Technology,
American Institute of Chemists.
Awarded “Diamond Jubilee Fellow-
ship”, Univ. Dept. of Chemical Technol-
ogy, Mumbai, India- Awarded “B.D.
Tilak Distinguished Visiting Fellow-
ship”, University of Bombay, India.
Awarded “Bharat Gourav” Award, Gov-
ernment of India. Invited speaker at nu-
merous international conferences
Statement: It is a singular honor and

privilege to be nominated to the position
of Councilor for the Northeastern Sec-
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tion.  
It will be my endeavor to represent

the Northeastern section effectively.
The issues confronting the Chemical
Enterprise in the USA and the ACS are
complex and demand creative solutions.
I am spearheading an entrepreneurship
effort that will stimulate job growth. I
would also ensure election of more NE-
SACS Fellows.  I will spare no effort in
ensuring that the voice of our electorate
is heard and that the council determines
effective policies for all members. 

Raj (SB) Rajur
(See statement and experience under

Chair-Elect)

Anna W. Sromek
Education:BS in Chemistry, Univer-

sity of Chicago, 1996; PhD in Organic
Chemistry, University of Illinois at
Chicago, 2005.
Professional Experience: Associate

Chemist, Technical Coatings, 1996-
1998; teaching assistant, 1998-2001;
postdoctoral researcher, University of
Illinois at Chicago, 2005-2006; chemist,
JCL Bioassay, 2006-2008; NIDA Re-
search Fellow, Alcohol and Drug Abuse
Research Center, McLean Hospital,
2008-2010; Instructor in Psychiatry,
Harvard Medical School 2010-2016;
Medicinal Chemist, Alcohol and Drug
Abuse Research Center, McLean Hos-
pital, 2010-2016; Assistant Professor of
Psychiatry, Harvard Medical School,
2016-present; Associate Director, Me-
dicinal Chemistry Program, McLean
Hospital, 2016-present.
ACS Service: Member since 1997;

currently member of Organic Division,
Medicinal Chemistry Division, and
Northeast Section; Committee on
Chemistry and Public Affairs, Associate,
2016.
NESACS Service: Member as of

2009; member, Esselen Award Commit-
tee, 2009-2013; chair, Esselen Award
Committee, 2013; Alternate Councilor,
2015-2017; Nominating Committee,
2015-2016.
Personal Statement: I am honored

to be nominated for election as a NE-
SACS councilor. I have enjoyed my
tenure in the Esselen Award Committee,

as an Alternate Councilor, and as a
member of the Nominating Committee.
I wish to continue my service to the
ACS and NESACS. If elected, I will
represent the interests of the Northeast
Section at the national meetings to the
fullest of my abilities. I will actively
work to promote chemistry to the gen-
eral public, and to foster interest and
participation of the chemistry commu-
nity. Thank you for your consideration.

Andrew Scholte
(See statement and experience under

Chair-Elect)

Sofia Santos
Education:Master’s in Pharma-ceu-

tical Sciences, 2011, University of Lis-
bon- Faculty of Pharmacy, Lisbon,
Portugal; Ph. D. in Pharmaceutical Sci-
ences with specialty in Medicinal
Chemistry, 2016, University of Lisbon-
Faculty of Pharmacy, Lisbon, Portugal/
Massachusetts General Hospital,
Boston- Massachusetts. 
Professional Experience: Research

Fellow at Harvard Medical School and
Massachusetts General Hospital,
Boston, Massachusetts. Ph.D. researcher
at Center for Systems Biology, 2016,
Massachusetts General Hospital,
Boston, Massachusetts.
Honors/Professional Activity: Fun-

dação para a Ciência e Tecnologia, Re-
search Predoctoral Fellowship, 2012-
2016; Merck Women in Chemistry
Symposium, Best Poster Award, 2015.
ACS Service: 2016-2017 Career

Chair in the local Younger Chemists
Committee (YCC); 2017-2019 Alternate
Councilor of NESACS; Member of Or-
ganic and Medicinal Chemistry Divi-
sions of the ACS; Active member of the
executive board in the local Younger
Chemists Committee (YCC) since 2015.
Memberships: American Chemical

Society (ACS), New England Section of
the American Chemical Society (NE-
SACS), Younger Chemists Committee
(YCC), Portuguese Chemical Society
(SPQ), Massachusetts General Hospital
Postdoc Association (MGPA), Associa-
tion for Women in Science (AWIS),
Massachusetts Chapter of Association
for Women in Science (MassAWIS),

Portuguese Board of Pharmacists.
Statement: It would be an honor to

serve as a NESACS Councilor. If
elected, I would bring my expertise as a
scientist and pharmacist to this role and
apply my hands-on experiences as a
YCC board member to support our local
section. My areas of focus are: 1) to in-
crease engagement and participation
among NESACS members, especially
younger chemists, in our local commu-
nity, through support of diverse scien-
tific talks, better communication of
volunteer opportunities, and special
events; 2) to provide career-oriented
programming and networking opportu-
nities for the NESACS community; and
3) to support novel technical and social
programming for NESACS members to
offer alternative ways for traditional
NESACS members to become involved.

Thank you for your support.

Director-at-Large 
Ralph T. Scannell
Education: B.S., 1973, Boston State

College (Major: Biology and Minor:
Chemistry); M.S., 1978 University of
Lowell (Chemistry); Ph.D., 1983, Bran-
deis University (Organic Chemistry) 
Professional Experience: Labor-

atory Instructor, University of Lowell
(1976-1977); Postdoctoral Research As-
sociate, University of Virginia (1983-
86); Senior Medicinal Chemist
(1987-1990), A.H. Robins Pharmaceu-
ticals;  Senior Research and Develop-
ment Chemist (1990-1992), Ethyl
Corporation; Principal Scientist (1992-
1994), Associate Director of Medicinal
Chemistry (1994-1996), Director of Me-
dicinal Chemistry (1996-1998), Senior
Director of Medicinal Chemistry
(1998), CytoMed, Inc.; Senior Director
of Chemistry (1998-2005), UCB Re-
search, Inc.; Head of Chemistry (2007),
Vice President of Chemistry (2007-
2008), Amulet Pharmaceuticals; R&D
Consultant (2008-Present); Head of
Chemistry, Radiation Control Technolo-
gies (2011-2012); Vice President of
Chemistry, ETX Pharmaceuticals
(2013-Present), Adjunct Associate Pro-
fessor, M.S. Program in Drug Discovery
and Development, Massachusetts  Col-



lege of Pharmacy and Health Sciences
(2007-2010); Guest Lecturer, Drug Dis-
covery and Development, Boston Col-
lege (2015); Guest Lecturer, Drug
Discovery and Development, Northeast-
ern University 2009-2015).
NESACS Service: Vice Chair/Pro-

grams 2006; Organizing committee,
NESACS, IUPAC and RSC-US spon-
sored Advances in Chemical Sciences
Symposium (2007-2010); Director-at-
Large, 2009 – 2017; Nominating Com-
mittee, 2010; ACS Fellows Nominating
Committee, 2012; Canvassing Commit-
tee for the Esselen Award, 2013; Alter-
nate Councilor, Northeast Section of the
American Chemical Society 2015 –
2017.
Memberships: American Chemical

Society (Organic and Medicinal chem-
istry divisions), Science Advisory Board
Member, University of Massachusetts in
Boston (2002-2013).
Statement: It is an honor and a priv-

ilege to be nominated for Director-at-
Large for the Northeastern Section of
the American Chemical Society.  My ex-
tensive experience in industry, where I
held several leadership roles, gives me
the necessary background to operate ef-
ficiently and effectively in the role of
Director-at-Large.  NESACS performs
a critical function in representing the in-
terests of its membership and creating
opportunities where members can meet
and disseminate information.  I am look-
ing forward to participating in these ac-
tivities, promoting the growth of the
organization and serving the interests of
its membership.

Jens Breffke
Education: Dipl.-Chem. Humboldt-

Universität zu Berlin, Germany (2008);
Ph.D. Pennsylvania State University
(2014) 
Professional Experience: Visiting

Research Scholar, Universidad de San-
tiago de Compostela, Spain (2007-
2008); Postoctoral Research Fellow,
National Institute of Standards and
Technology, Gaithersburg, MD (2014-
2017); Application Specialist, Boston
Electronics Corp., Brookline, MA
(2017-present) 
Honors: ACS Leadership Develop-

ment Award (2013); Harry and Cather-
ine Dalalian Fellowship (2009,2011);
Thesis Research Scholar-ship, Evonik
Industries (2008); Leonardo da Vinci II
Fellowship, German Academic Ex-
change Service (DAAD) (2007) 
International Service: Chair, GDCh

JungChemikerForum (2006/07) Found-
ing Member, EuCheMS European
Young Chemists Network (EYCN)
(2007/08) 
ACS Service: Member, Younger

Chemists Committee (YCC) (2009-
2015); Member, Presidential Task Force
“Vision 2025” (2012-2013); Work
Group Leader, YCC International Pres-
ence (2011-2015); Associate, Interna-
tional Activites Committee (IAC)
(20016-present) 
Related Activities: Organizer, JCF

Spring Symposium in Berlin, Germany
(2005); Delegate, NESACS German
Exchange Program to Boston (2007);
Host, NESACS German Exchange Pro-
gram to Rostock & Hamburg, Germany
(2008); Symposium Organizer, „Glob-
alizing Education: Graduate School
Opportunities in North America & Eu-
rope“, ACS NM&E, Anaheim, CA
(2011); Organizer, Younger Chemists
Crossing Borders (YCCB) Program
(Denver 2011, Prague 2012, Indianapo-
lis 2013, Istanbul 2014, Boston 2015);
Organizer, NESACS German Exchange
Program to Boston (2015); Symposium
Organizer, „Intellectual Property for
Younger Scientists“, IUPAC World
Chemistry Congress 2017, Sao Paulo,
Brazil 

James U. Piper
Education: B.S. MIT; M.S., Ph.D.

Emory University.
Professional Experience: Research

appointments at Yale U. 1963-6, MIT
1966-7 and 72-3, Worcester Foundation
for Experimental Biology 1979-80.
Teaching appointments at New Haven
College 1963-6, Simmons College
1966-2002. Currently Emeritus Profes-
sor.
NESACS Service: ACS Member

since 1960.  1990 and 2016 Hill Award.
NESACS Treasurer Sept. 1977-Dec.
2016.
Statement: Having been Treasurer of

the Section for 40 years (much too long)
I believe I can be a resource of historical
information for the Board of Directors.
Over the years I have observed a Board
of Directors who volunteer many hours
in the service of their profession and
who oversee an increasingly large quan-
tity of high quality programs.  It would
be a pleasure to continue to serve the
Section.

John M. Burke
Education: B.A. Chemistry, M.A.,

Ph.D. Organic Chemistry, Brandeis Uni-
versity
Professional Experience: Interna-

tional Informatics Project Manager,
Ipsen Bioscience Inc. (2015–Present);
Project Management Consultant, Merck
Research Labs (2012–2015); Director,
Business Solutions, Health Advances
LLC (2011-2012); Sr. Research Busi-
ness Analyst, Cubist Pharmaceuticals
(2009–2011); Knowledge Development
Manager, Millipore Corporation (2006–
2008); Scientific Informatics Applica-
tions Consultant, AstraZeneca
(2005-2006); Research Software Ad-
ministrator, UCB Research, Inc. (2002–
2005); Technical Services Consultant,
Formation Systems (2000–2002); Doc-
umentation Manager and Support Sci-
entist, CambridgeSoft Corp.
(1996–2000); Adjunct Assistant Profes-
sor of Biochemistry, MA College of
Pharmacy (1995); Adjunct Assistant
Professor of Chemistry, Boston College
(1993–1994); Assistant Professor of
Chemistry and Biochemistry, Stonehill
College (1986–1993)
Memberships:  American Chemical

Society; Project Management Institute;
American Association of Pharmaceuti-
cal Scientists; Cambridge Semantic Web
Meetup Group; Laboratory Robotics In-
terest Group; Boston Area Group for In-
formatics and Modeling; Association for
Computing Machinery; American Asso-
ciation for the Advancement of Science;
Oracle Life Sciences User Group
(Founding Director)
NESACS Service: Director-at-

Large, 2012 – Present; Nominating
Committee – 2015/2016
Statement: I am honored to have

been re-nominated for Director-at-Large
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of the Northeastern Section.  Through-
out my career in academia and industry,
my training as a chemist has led me to
many unanticipated opportunities within
a diversity of scientific and technical
cultures where chemistry holds a high
value. As I continue to witness the
evolving relationships among chemistry,
biology, information technology, nan-
otechnology, and other emerging hybrid
disciplines, I cannot escape wondering
about how the evolving diversity of
what it means to be a chemist will and
should affect the ACS and the NESACS.
I hope to be involved in helping our sec-
tion anticipate and serve effectively the
evolving needs and interests of our
members, and I feel that my own career
experiences have helped me learn how
to communicate effectively across the
increasingly fuzzy boundaries between
chemistry and many of the disciplines it
touches. I look forward to continuing
my service to the NESACS, helping to
foster communication and collaboration,
and helping to promote the growth of
our section.

Nominating Committee
Sonja Strah-Pleynet

(See Experience and Statement under
Councilor/Alternate Councilor)

Caitlyn Mills 
Education: B.S. Chemistry and B.S.

Forensic Science, University of New
Haven, CT (2012); Ph.D. Candidate in
the Department of Chemistry and
Chemical Biology at Northeastern Uni-
versity, MA (2012-present)
ACS Service: ACS Member (2012-

present); ACS Computers in Chemistry
Division (2015- present); in collabora-
tion with YCC, hosting a symposium at
the ACS National Meeting in DC (2017)
that will be modeled after the NSYCC
symposium we presented at NERM
2016
NESACS Service: NSYCC Social

Chair (2015-2016) and NSYCC Chair-
Elect (2016-present), wrote application
for the Local Section Sustainability Pro-

gramming Grant we received, planned
various social events, co-organizer for
the Career Symposium and NSCRC the
past two years; NESACS Government
Affairs Committee (2016-present); NE-
SACS WCC (2016-present)
Relevant Memberships: In addition

to the ACS memberships: AAAS,
ASBMB, ISCB, Protein Society
Honors: Outstanding Graduate

Poster Award, NSCRC (2014); PhRMA
Foundation Pre Doctoral Fellowship in
Informatics (2015); Best Poster Award,
Protein Society (2015); Northeastern
University Excellence in Graduate Re-
search Award (2016); Hans Neurath
Outstanding Promise Travel Award,
Protein Society (2016); ChemLuminary
Award for Outstanding Local Section
YCC (2016); Young Chemists Crossing
Boarders (2016); Young Chemists Com-
mittee Leadership Development Award
(2017); International Younger Chemists
Network (IYCN), Conference Presence
Steering Committee (2017-present); in
addition, various travel awards over the
years

Thomas R. Gilbert  
Academic Record: Clarkson Col-

lege of Technology, B.S., 1968; Massa-
chusetts Institute of Technology, Ph.D.,
1971.
Honors: ACS Fellow, 2011; Henry

A. Hill Memorial Award, 2010; Out-
standing Teacher of First Year Students
Award, College of Engineering, North-
eastern University, 2010, 2013, 2015;
Excellence in Teaching Award, North-
eastern University, 1999.
Professional Positions: (for past 10

years):  Northeastern University, Acting
Chair, Department of Chemistry and
Chemical Biology, 2015−16; Academic
Director, Professional Science Masters
Programs in Biotechnology, 2009−11,
Acting Dean, School of Education,
2004−06; Associate Professor, 1986−. 
Service in ACS National Offices:

Board of Directors, Director, District I,
and ex-officio Councilor, 2013−15;
Committee on Public Affairs and Public
Relations, 2014−15; Committee on Pro-
fessional and Member Relations,
2013−15; Council Policy Committee,
2007−12, Vice-Chair, 2008−10; Long-

Range Planning Subcommittee, Chair,
2008-12; Committee on Nominations
and Elections, 2001−06, Vice-Chair,
2004−06; Committee on Meetings and
Expositions, 1995−2000, Chair, 2000;
Task Force on Web-Based Resources for
Volunteers, Chair, 2015 to date.
Service in ACS Offices: Member

ACS since 1968.  Northeastern Section:
Councilor, 1990−2013; 2017−; Chair,
1988; Chair-Elect, 1987;Centennial Cel-
ebration Program Chair, 1998; Analyti-
cal Group Chair, 1983−86; Northeast
Regional Meeting: General Chair, 1993.
Division of Analytical Chemistry: 46th
Annual Summer Symposium on Analyt-
ical Chemistry, Co-Chair Organizing
Committee, 1993.
Member: ACS Divisions: Analy-

tical Chemistry and Chemical Educa-
tion.
Related Activities: ACS, Education

Division, Analytical Chemistry Exami-
nation Committee, 1998-2000; Pub-
lished 45 journal articles and two
general chemistry textbooks (in their 4th
and 1st editions), holds three patents. 

Statement: If re-elected, I will con-
tinue to work with the Northeastern Sec-
tion Young Chemists Committee and
others to identify and mentor younger
chemists, particularly those working in
industry, who are interested in serving
NESACS and in taking on leadership
roles in the Section’s governance. 

Richards Award Committee 
Jerry P. Jasinski
Education: B.A., 1964, M.S.T.,

1968 in Chemistry, University of New
Hampshire; M.N.S. in Natural Science,
Worcester Polytechnic Institute (1968);
Ph.D. in Chemistry, 1974, University of
Wyoming; NATO Summer Research
Associate, 1972, Chim Lab-4, Univer-
sity of  Copenhagen, Denmark; Los
Alamos Scientific Laboratory (LASL),
Associated Western Universities (AWU)
Pre-Doctoral Research Fellow (1973-
74); Postdoctoral Fellow, 1974-1975,
University of Virginia.

Professional Experience: Keene
State College: Assistant Professor
(1978-83), Associate Professor (1983-
89), Professor (1989-Present), Chair,

2017 Election
Continued from page 19
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Department of Chemistry, (1999-2005);
Chair, Department of Physics, (2003-
2005); High School Chemistry/Physics
Teacher (1964-70, 1975-78);  (New
England Institute of Chemists, NEIC,
Treasurer, 1988-Present); Coeditor of
Acta Crystallographica, Section E
(2009-Present);  Editorial Board Mem-
ber of the Journal of Crystallography
(2012-Present); American Institute of
Chemists (AIC-Board of Directors
1999-01, 2007-2009, President 2009-
2011, Chair of the Board 2011-Present);
2013-2014 Fulbright-Nehru Scholar.
Coauthor of over 675 refereed papers in
major chemical research journals.
ACS Service: Member since 1970.

Member of INOR division. NESACS:
Nominating Committee (2000-01,
2007-08, 2016-17); Alternate Councilor
(2007-09; 2010-15); Norris Award
Committee (2009-2012, Chair 2012);
Richards Award Committee (2013-
2017, Chair 2017); Chair-Elect (2015),
Chair (2016) and Immediate Past Chair
of NESACS (2017).
Memberships: American Chemical

Society (ACS), New England Section of
the American Chemical Society (NE-
SACS), American Crystallography As-
sociation (ACA), American Institute of
Chemists (AIC), New England Institute
of Chemists (NEIC), Council for Under-
graduate Research (CUR), New Eng-
land Association of Chemistry Teachers
(NEACT). 
Statement: I would consider it an

honor to continue to serve as a member
of the Richards Committee of NESACS.
In my tenure as Alternate Councilor,
member of the Nominating, Norris
Award and Richards Awards Commit-
tees and as the 2016 Chair of NESACS,
I welcome the opportunity to serve our
section, its members and the broader So-
ciety in this venue.  As a member of the
Richards Committee, I will continue to
work with members of the committee to
bring the most prominent scientists for-
ward as future awardees of this most
prestigious award given by the NE-
SACS.  I ask for your vote as a member
of the Richards Committee and thank
you for your consideration and support.

Ravi Sharma
Dr. Ravi Sharma has held senior re-

search and development positions with
top imaging, printing, biomaterials, and
specialty chemicals companies, with in-
creasing level of complexity and respon-
sibility.  During an extensive career at
Eastman Kodak, he worked on a variety
of materials problems spanning funda-
mental science to problem solving in
fields of polymer interfaces and coat-
ings, self-assembled monolayers, tribol-
ogy, wetting, surface modification,
dispersions, surfactants, and inkjet tech-
nology. At Bausch and Lomb, he man-
aged the Applied Polymer Science
Laboratory responsible for improving
surface characterization methods and
development of surface modified hydro-
gel materials for contact lenses. At
Cabot Corporation, Ravi led the Di-
rected Assembly Research Platform re-
sponsible for developing advanced
functional materials and providing core
competency in assembly of nanoparti-
cles in polymers and complex fluids. At
Performance Indicator, in Lowell, MA,
Ravi was Engineering Fellow- Colloidal
Systems, where he led programs devel-
oping color-switch off inks and dye 
encapsulation technology with applica-
tions in tissue marking and lighting. 

Ravi is actively engaged in colloids,
interface science, dispersions, and func-
tional materials technology. He has pre-
sented is work at many international and
national meetings. Ravi is an accom-
plished inventor having 94 US patents
and patent applications and is the author
of 32 scientific publications and the au-
thor (Editor) of a book on Surfactant
Adsorption and Surface Solubilization
(ACS symposium Series).  Ravi has a
Ph.D. in Colloid and Interface Chem-
istry from the University of Bristol,
England.

Malika Jeffries-EL
Education: B.A. Chemistry 1996,

Wellesley College; Ph. D. 2002, The
George Washington University; Post-
doctoral Fellow 2002-2005, Carnegie
Mellon University. 
Professional Career:Associate Pro-

fessor, Department of Chemistry and

Division of Materials Science and Engi-
neering, Boston University, 2016 – pres-
ent; Associate Professor of Chemistry,
Iowa State University, 2012 – 2016; As-
sistant Professor of Chemistry, Iowa
State University, 2005 – 2012.
ACS Service: Division of Organic

Chemistry Alternate Councilor 2017
– present; Division of Organic Chem-
istry Member-at-large 2014 –  2017;
Program Chair, Division of Polymer
Chemistry 2014 – 2016; Councilor-
Ames Local Section 2011 – 2015; Edi-
torial Advisory Board, Macromolecules,
2012 – 2014; advisory board for the
ACS Women Chemist of Color Initia-
tive 2010 – present; Editorial Advisory
Board, Chemical and Engineering
News, 2010 – 2012; ACS Society Com-
mittee on Education (SocEd) 2009 –
2014; ACS Younger Chemist Commit-
tee (YCC) 2002 – 2009. 
Honors and other professional ac-

tivities: 3M untenured faculty award
2008, the Lloyd Ferguson Award from
the National Organization of Black
Chemist and Chemical Engineers 2009,
NSF CAREER award 2009, ACS
Women Chemist Committee Rising Star
award 2012; Iota Sigma Pi Agnes Fay
Morgan Award 2014; Stanley C. Israel
Regional Award for Advancing Diver-
sity in the Chemical Sciences 2015; As-
sociate Editor, Journal of Materials
Chemistry C, 2013-present (Royal Soci-
ety of Chemistry).
Research interests: synthesis of or-

ganic semiconductors; organic electron-
ics. 
Personal statement: I have a solid

track record of service to the ACS and I
believe that my previous experience has
prepared me to be of service to the
Northeastern Section. I have previously
served on canvassing and selection com-
mittees for ACS national awards and
thus think that I can be helpful on the
Esselen Award committee. I have also
been a staunch supporter of diversity
and if elected, I will work hard to make
sure that the applicant pool is reflective
of the diversity of our community.

Doris I. Lewis
Education: Tufts University Ph.D. in

Chemistry, Duke University, B.S. in
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Chemistry
Professional Experience: Suffolk

University Professor Emerita; Professor,
1986-2013; Suffolk University Forensic
Science Coordinator 2002-07; Chem-
istry Department Chair, 1995-2004; As-
sociate Professor, 1981-86; Assistant
Professor, 1975-81; Newton College
Assistant Professor, 1970-75
ACS Service: ACS Council Policy

Committee 2016; ACS Committee on
Public Relations and Communications
2013-16, associate 2012, 2017; ACS
Committee on Chemistry and Public Af-
fairs, 2003-11, associate 2001-02; ACS
Legislative Summit 2002-11; ACS Na-
tional Science Funding Network 1993-
2004; ACS Legislative Action Honor
Roll 2003; Science, Engineering, and
Technology Congressional Visits Day
2014
NESACS Service: Councilor 1994-

2017; Section Chair 2000; Faculty Ad-
visor, award-winning Suffolk University
student chapter 1976-2013; Chair NE-
SACS Government Affairs Committee
2002-present; Chair, Phyllis A. Brauner
Memorial Lecture Committee, 2001-
present; NESACS James Flack Norris
Award Committee 2011-2014, Chair
2014; NESACS Nominating Committee
Chair 2001, member 2010, 2012; Board
of Publications 1995-98, Chair, 1996-
98; National Chemistry Week Commit-
tee 2000-present; Summerthing Chair
(Red Sox event)
Honors: ACS Fellow 2014; E. Anne

Nalley Northeast Region Award for Vol-
unteer Service to the American Chemi-
cal Society 2012; NESACS Henry
A.Hill Award 2003; NewTV Award of
Excellence, 2009; JFY Networks
Achievement Award 1998
Personal Statement: The awarding

of the Theodore William Richards
Medal by the Northeastern Section is a
major event in the chemistry commu-
nity. It is an honor to be considered for
the Committee that oversees this award,
and if elected I would work to continue
its high standards and honored tradition.

Esselen Award Committee 
Prakash R Rai 
Education:  Ph.D. in Chemical and

Biological Engineering, Rensselaer
Polytechnic Institute, Troy NY (Decem-
ber 2007); M.S. in Chemical and Bio-
logical Engineering, Rensselaer
Polytechnic Institute, Troy, NY (May
2007); B.S. in Chemical Engineering,
University of Mumbai, India(2003). 
Professional Experience: Assistant

Professor of Chemical Engineering,
University of Massachusetts, Lowell
(2012-current); Postdoctoral Research
Fellow, Massachusetts General Hospital
(2008-2012). 
ACS Service: Member of ACS since

2013; organized symposia at ACS meet-
ings in 2014, 2015, 2016 and 2017.  
Relevant Memberships:  American

Chemical Society, American Institute of
Chemical Engineers, Society of Biolog-
ical Engineers, Materials Research So-
ciety, American Society of Mechanical
Engineers, American Physical Society,
American Association of Cancer Re-
search 
Honors:  Scholar in Training award

from the American Association of Can-
cer Research; Pathway to Independence
award in Cancer Nanotechnology from
National Cancer Institute. 
Statement: I have been a member of

the ACS since 2013 and have organized
symposia in the area of cancer nanotech-
nology in 2014, 2015, 2016 and 2017. I
deeply care about the career develop-
ment on young scientists and students.
For every symposium I have co-orga-
nized, I have given out travel awards to
several aspiring undergraduate student
researchers, promising graduate stu-
dents and talented postdoctoral fellows
to allow them to attend the meeting and
present their research. I would like to
become more involved in local ACS ac-
tivities. I am extremely passionate about
mentoring and training bright under-
graduate and graduate students as the
next generation of scientific leaders.
Thank you for the opportunity to serve
the Northeast Section of ACS and I look
forward to serving on this committee, if
elected.

Robert Hanson
(No statement submitted)

John E. Macor
Education: BS, 1982, University of

Notre Dame; PhD (Organic Chemistry),
1986, Princeton University (Prof. E.C.
Taylor)
Professional Experience: Pfizer

(1986-1994), co-inventor of Relpax®;
Astra Arcus (1994-1997); Bristol-Myers
Squibb, co-inventor of sparsentan, av-
agecestat and rimegepant (1997-2016);
Sanofi (2016-present), presently Global
Head Integrated Drug Discovery
ACS Service: Editor-in-Chief, An-

nual Reports in Medicinal Chemistry
(2007-2011); MEDI Vice Chair (2012);
MEDI Program Chair (2013-2014),
MEDI Chair (2015), MEDI Past Chair
(2016)
NESACS Service: – Speaker, 2016

5th Annual Advances in Chemical Sci-
ences
Relevant Memberships: ACS Mem-

ber (1986-present); ISCH (2015-pre-
sent)
Honors: 2009 Scaborough Award

(MEDI); 2011 ACS Fellow; 2014 Alfred
Burger Award (ACS); 2014 MEDI Hall
of Fame; 2002 Chair GRC on Medicinal
Chemistry; 2006 Chair GRC on Hetero-
cyclic Compounds

Jeffrey Steinfeld
(No statement submitted) u

2017 Election
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perature must be reduced for the second (tosylation) step of
the reaction to minimize elimination reactions.  Addition of
p-toluenesulfonic anhydride led to reaction mixtures, which
were analyzed by GC/MS.  It was found that the most efficient
work-up procedure was to evaporate the solvent in vacuo and
to then add cold (0° C) pentane, followed immediately by fil-
tration, which removed all of the insoluble p-toluenesulfonic
anhydride and the sodium p-toluenesulfonate salt.  Table 1
provides details on synthetic results under different reaction
conditions.

GC/MS analysis was used to identify compounds in the

product mixture (Figure 3).  The target tosylate product 8was
detected at a retention time of 16.5 minutes in the gas chro-
matogram. The starting alcohol 6 normally appears around 8.1
minutes, but it is frequently absent confirming the conversion
of the alcohol to either product or degradation/rearrangement.
Peaks for dienes 13 and 14, formed by 1,2- and 1,4-elimina-
tion (Scheme 6) appear at 3.8 and 4.1 minutes.  Under certain
reaction conditions two peaks appear around 15.3 min with
molecular masses twice those of the dienes from possible
Diels-Alder dimerization of the diene degradation products in
the injection port of the gas chromatograph. Finally a peak at

Summer Scholar   Continued from page 7

continued on page 24

*= Temperature was lowered to 40°C before addition of the tosyl anhydride
†= Yield determined from NMR analysis of product mix
‡= Pure crystal yield

Table 1.   Preparative Conditions and Yields for Various Tosylate Syntheses.

Starting 
Alcohol Temperature Moles of 

Alcohol Moles NaH Hours 
Reacted Step 1 Moles of Ts2O

Hours 
Reacted Step 2

Tosylate 
Yield

Isophorol 40C 0.01 0.025 5 0.0125 4 33%†

Isophorol 40C 0.01 0.025 5 0.0125 8 30%†

Isophorol 40C 0.01 0.025 5 0.0125 20 18%†

Isophorol 50C 0.01 0.025 4 0.0125 1 17%†

Isophorol 50C 0.01 0.025 4 0.0125 2 15%†

Isophorol 50C 0.01 0.025 4 0.0125 3 14%†

Isophorol 60C* 0.0025 0.004 5 0.00275 4 31%†

Isophorol 60C* 0.0025 0.004 5 0.00275 6 54%†

Isophorol 60C* 0.0025 0.004 5 0.00275 22 26%†

4-methyl-cy-
clohexanol 60C 0.01 0.022 5 0.0125 4 24%‡

l-(-)-menthol 60C 0.01 0.011 4 0.011 4 42%

l-(-)-borneol 60C 0.01 0.011 4 0.011 4 50%

Figure 1. Crystal Structure of trans-4-methylcyclohexyl p-
toluenesulfonate 10

Figure 2. Crystal Structure of (1R, 2S, 5R)-2-isopropyl-5-
methylcyclohexyl p-toluenesulfonate 11
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20.0 minutes gave a non-allylic rearrangement of the target
product.

The fragmentation pattern for our product was unusual
because there was no parent ion close to the molecular mass
of the product. The highest mass observed corresponded to
that of the carbocation formed by loss of the tosylate group.
A similar situation occurred with our secondary tosylates, 10,
11, and 12, which gave GC peaks from 13 - 22 min. in the
chromatogram.  None of these showed parent molecular ions.
Apparently the tosylate group is immediately eliminated from
these compounds when ionized in the electron beam. Both the
allylic tosylation product and the secondary tosylates show no
molecular ions but do show peaks related to their molecular
mass minus the mass of the tosylate anion.  However, in elec-
trospray LC/MS analysis at ambient temperature, the molec-
ular ion does appear.

Preparative high-pressure liquid chromatography
(HPLC) was used to separate and isolate the compounds in
the product mixture. Samples of the fractions were collected
as each of the major constituents emerged from the detector.
These HPLC cuts were analyzed using GC/MS to confirm the
identity of each compound. Sufficient samples were obtained
by combining HPLC fractions through several runs of the
chromatographic method.  Solvent was removed in vacuo at
30° C to produce NMR samples for analysis.  The fraction for
8 appeared to be pure tosylate under GC/MS analysis.
Conclusions:
A straightforward, alternative method has been developed for
the tosylation of alcohols, which involves relatively mild con-
ditions, does not require metal catalysis, and does not generate

strong nucleophiles.  In this research secondary alkyl and al-
lylic tosylates were successfully prepared, isolated, and char-
acterized.  Although yields of the allylic tosylate were not
great, further optimization of the reaction conditions is possi-
ble. The synthesis of secondary alkyl tosylates occurs in mod-
erate yield and high purity.  Since the tosylates retain the
stereochemistry of the starting alcohol and serve as excellent
leaving groups, these alkyl tosylates make good candidates as
intermediates for SN2 stereo-inversion to alcohols of opposite
configuration. The potential for this stereo-inversion to take
place with high stereospecificity could provide a very synthet-
ically useful method, especially if it could be carried out as a
one-pot synthesis.
Experimental Section:
Instrumentation.  A Bruker AVANCE III 400 MHz FT-NMR
spectrometer was used to confirm the structure of products
and used to determined product mixture proportions.  NMR
samples were dissolved in deuterated chloroform with TMS
reference; the proton, 13C, and COSY NMR spectra were then
analyzed. Varian Dynamax UV-1 HPLC and Agilent liquid
Chromatography driver were used to separate product mix-
tures.  A normal phase silica preparatory column (Agilent Dy-
namax Microsorb 60-8 SI) of 250 x 10.0 mm length and
diameter was used at a flow rate of 2 mL/min.  Samples were
analyzed over a 67-minute period with a gradient of hexane-
THF.  The HPLC solvents transitioned from 100% hexane to
99% hexane/1 % THF over the first 60 minutes, then to 100%
THF over 2 minutes and was held at 100% THF for 5 minutes
before returning to 100% hexane in 3 minutes. A Thermo-
Fisher FOCUS/ITQ-700 GC-MS was used to determine pro-
portions of product mixture and confirm purity of the collected
HPLC fractions.  All samples were dissolved in hexane and
analyzed on a GC temperature gradient over 22 minutes with
the initial temperature of 50°C transitioning to a final temper-
ature of 250°C the GC was then followed by subsequent pos-
itive ion mass spectral analysis with an MS transfer line
temperature of 300°C and a helium gas flow of 1.5 mL/min.  
3,5,5-Trimethyl-2-cyclohexenol  (Isophorol)  (6). All glass-
ware was dried and flushed with nitrogen. 3.037 g (0.080
moles about 10% excess) of LiAlH4 was added to 150 mL of
diethyl ether in a 250 mL three-neck round bottom flask,
equipped with a condenser. 10.514 g (0.072 moles) of
isophorone 5 was diluted with 50 mL diethyl ether and added
to a dropping funnel attached to the reaction flask. The reac-
tion was stirred while the isophorone solution was added
slowly, dropwise, over about an hour, the reaction was stirred
for another 2-3 hours. The reaction was heated to reflux at a
constant rate.  Once this was achieved, the solution was kept
refluxing overnight. Any lost solvent was replaced, 20 mL of
cold distilled water was added slowly dropwise, followed by
dropwise addition of 30 mL of 15% NaOH. The solution was
filter, and the solvent was rotary evaporated off leaving 8.760
g of 6 in 82.1% yield. 1H NMR (CDCl3) (ppm) 0.88 (3H, s),
0.99 (3H, s), 1.23 (1H, d of d), 1.61 (1H, d), 1.68 (3H, s),
1.76(1H, d of d), 1.85 (1H, d), 1.87 (1H, s), 4.24 (1H, d of d),
5.43 (1H, s).  MS(EI), 38.9, 52.9, 53.9, 67.0, 77.1, 81.9, 95.0,

Summer Scholar
Continued from page 23

continued on page 25

Figure 3. Typical GC/MS chromatogram of isophoryl tosylate
reaction mixture.

Scheme 6. Formation of dienes by elimination from isophoryl
tosylate.
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96.0, 110.0, 123.0, 137.9.  [reported10 1H NMR (CDCl3)
(ppm) 0.88 (3H, s), 0.99 (3H, s), 1.23 (1H, d of d, J=9.1, 12.4
Hz), 1.68 (3H, s), 1.64–1.88 (4H, m), 4.20-4.27 (1H, m), 5.43
(1H, s)].
3,5,5-Trimethyl-1-methoxycyclohex-2-ene  (Isophorol
Methyl Ether)  (9).  All glassware was dried and flushed with
nitrogen. 1.407 g (0.010 moles) of isophorol 6 in 15 mL of
freshly dried THF was added to a 100 mL three-neck round
bottom flask equipped with a condenser. 0.549 g (0.023 moles,
double excess) of sodium hydride was then added with 30 mL
of THF. The reaction was stirred for 4 hours at 40°C, 1.5 mL
(3.42 g, 0.024 moles, double excess) of methyl iodide was
added to the reaction and then the reaction was stirred for 2
hours. Once the reaction was complete the reaction solution
transferred to a separatory funnel and washed thrice with 15
mL cold brine solution. The THF solution was transferred to
a beaker containing anhydrous magnesium sulfate and then
filtered, the THF was then rotary evaporated off leaving an
oil, which was 100% 9 by NMR. 1H NMR (CDCl3) (ppm)
0.87 (3H, s), 0.99 (3H, s), 1.26 (1H, t), 1.68 (3 H, s), 1.70 (1H,
d of d), 1.74(2H, q), 3.35 (3H, s), 3.80 (1H, br s), 5.49 (1H,
s), values found agree with literature.11

trans-4-Methylcyclohexyl p-toluenesulfonate (10). All
glassware was dried and flushed with nitrogen. 1.179 g (0.010
moles) of trans-4-methylcyclohexanol in 15 mL of freshly
dried THF was added to a 100 mL three-neck round bottom
flask equipped with a condenser.  0.578 g (0.024 moles, dou-
ble excess) of sodium hydride was then added with 30 mL of
THF, the reaction was heated to 60°C via an oil bath.  After
stirring for 5 hours, 4.104 g (0.0126 moles, excess) of p-tolue-
nesulfonic anhydride was added to the reaction, and then the
reaction was stirred for 4 hours. Once the reaction was com-
plete, the reaction solution was filtered using a fritted glass
filter.  The reaction vessel was rinsed with an additional 10
mL of THF. 40 mL of dry pentane was added to the flask,
which was left in the freezer, whereupon product crystallized
out from the bi-layer system in 24% yield. 1H NMR (CDCl3)
(ppm) 0.85 (3H, d), 0.93 (2H, q), 1.32 (1H, broad m), 1.47
(2H), 1.70 (2H, d), 1.91 (2H, d), 2.45 (3H, t), 4.38 (1H, sep),
7.33 (2H, d), 7.79 (2H, d). MS(EI), 38.9, 55.0, 65.0, 79.0,
81.0, 91.0, 95.9, 96.9, 108.1.
(1R, 2S, 5R)-2-Isopropyl-5-methylcyclohexyl p-toluenesul-
fonate (Menthyl tosylate) (11). All glassware was dried and
flushed with nitrogen. 1.558 g (0.010 moles) of l-menthol in
15 mL freshly dried THF was added to a 100 mL three-neck
round bottom flask equipped with a condenser.  0.273 g (0.011
moles, excess) of sodium hydride was then added with 30 mL
of THF, the reaction was heated to 60°C via an oil bath.  After
stirring for 5 hours, 3.633 g (0.011 moles, excess) of p-tolue-
nesulfonic anhydride was added to the reaction and then the
reaction mixture was stirred for 4 hours. Once the reaction
was complete, the reaction solution was filtered using a fritted
glass filter.  The reaction vessel was rinsed with an additional

10 mL of THF. The solvent from the filter solution was re-
moved through rotary evaporation, 25 mL of dry pentane was
added to the flask, and the pentane solution was filtered. While
under vacuum and low temperature 1.300 g of pure product
11 solidified out (42% yield).   The solid was recrystallized in
pentane, producing crystals suitable for x-ray diffraction. 1H
NMR (CDCl3) (ppm) 0.52 (3H, d), 0.83 (3H, d), 0.88 (3H, d),
0.95 (1H, t of d), 1.18 (1H, quin), 1.37 (2H, m), 1.63 (2H, m),
1.69 (2H, s), 1.89 (1H, quin of d), 2.14 (1H, d), 2.44 (3H, s),
4.40 (1H, t of d), 7.33 (2H, d), 7.81 (2H, d), values agree with
those found in the literature12. MS(EI), 27.9, 39.0, 43.0, 67.0,
79.0, 81.0, 91.1, 95.0, 107.0, 109.0, 125.0, 137.0, 152.9.
endo-(1S)-1,7,7-Trimethyl-bicyclo[2.2.1]heptan-2-yl p-
toluenesulfonate (Bornyl tosylate) (12). All glassware was
dried and flushed with nitrogen. 1.527 g (0.0099 moles) of l-
borneol in 15 mL of freshly dried THF was added to a 100
mL three-neck round bottom flask equipped with a condenser.
0.277 g (0.012 moles, excess) of sodium hydride was then
added with 30 mL of THF, the reaction was heated to 60°C
via an oil bath. After the reaction was stirred for 4 hours, 3.633
g (0.011 moles, excess) of p-toluenesulfonic anhydride was
added to the reaction, and then the reaction was stirred for 4
additional hours. Once the reaction was complete the reaction
solution was filtered using a fritted glass filter.  The reaction
vessel was rinsed with an additional 10 mL of THF.  The sol-
vent from the filter solution was removed through rotary evap-
oration, 25 mL of dry pentane was added to the flask, and the
pentane solution was filtered. While under vacuum and low
temperature 1.557 g of pure product 12 solidified out (50.3%
yield).   The solid was recrystallized in pentane, producing
crystalline solid, which gave an NMR of the pure product but
was not suitable for x-ray diffraction. 1H NMR (CDCl3) (ppm)
0.73 (3H, s), 0.80 (3H, s), 0.84 (3H, s), 1.14 (1H, d of d), 1.26
(2H, q), 1.63 (1H, t), 1.71 (1H, m), 1.90 (1H, m), 2.11 (1H,
m), 2.45 (3H, s), 4.62 (1H, d of t), 7.33 (2H, d), 7.79 (2H, d),
values agree with those found in the literature.13 MS(EI),
38.9, 43.0, 51.0, 55.1, 65.0, 67.1, 77.0, 79.0, 91.0,93.0, 95.0,
107.0, 121.0, 136.0.  
3,5,5-Trimethyl-2-cyclohexenyl p-toluenesulfonate
(Isophoryl Tosylate)  (8).  All glassware was dried and
flushed with nitrogen. 0.3487 g (0.0025 moles) of isophorol
in 15 mL of freshly dried THF was added to a 100 mL three-
neck round bottom flask equipped with a condenser.  0.0911
g (0.0038 moles, 10% excess) of sodium hydride was then
added with 30 mL of dry THF, and the reaction was heated to
60°C via an oil bath. The reaction was stirred for 5 hours; then
the oil bath was reduced to 40°C. 0.9158 g (0.0028 moles) of
p-toluenesulfonic anhydride was added to the reaction, and
the reaction mixture was stirred for 6 hours. Once the reaction
was complete, the reaction solution was filtered using a fritted
glass filter. The reaction vessel was rinsed with an additional
10 mL of THF. The effluent was collected and the THF sol-
vent was rotary evaporated off, 40 mL of prechilled dry pen-
tane was added, and the solution was refiltered. The pentane
was then rotary evaporated off from the filtered solution leav-
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combine with each other to produce co-
valently bound products which, by dint
of their large number of polar functional
groups and large carbon number, have a
sufficiently high gas-phase supersatura-
tion to overcome the free energy barrier
to nucleation.  Some more volatile
species condense to growing particles
and react to form less volatile associa-
tion products, increasing growth rates.
The reactions, nucleation rates, and sub-
sequent growth rates depend sensibly on
temperature, revealing a mechanism that
may have dominated new-particle for-
mation during the pre-industrial epoch.
u

Esselen Address
Continued from page 4

Ms. McCord teaches undergraduate
courses in biomedical and chemical in-
formatics at MCPHS.  In 2008, her in-
novations in teaching and curricular
design were recognized by the Medical
Library Association with the Lucretia
W. McClure Excellence in Education
Award, the highest honor for an educa-
tor within her discipline. u

Biography
Continued from page 5

Teaching students to plan from the be-
ginning for data protection, preserva-
tion, and eventual re-use allows them
the opportunity to gain new insights
from their original work without having
to repeat experiments. This interactive
session will discuss the stages of the re-
search life cycle and the importance of
data standards in developing solid re-
search data management plans. u

Abstract
Continued from page 5 ing crude 8.  NMR analysis showed a

54% yield of 8.  A normal phase silica
semi-preparatory column with a 100%
hexane to 99:1 hexane-THF gradient
was used to analyze, separate, and pu-
rify components of the product mixture.
The final product was stored at -20° C..
1H NMR (CDCl3) (ppm) 0.94 (3H, s),
0.99 (3H, s), 1.25 (1H, d of d), 1.57 (1H,
d), 1.61 (1H, d), 1.89 (3H, s), 2.21 (1H,
d), 2.46 (3H, s), 3.83 (1H, d of d), 5.41
(1H, s), 7.36 (2H, d), 7.81 (2H, d).
MS(EI), 38.9, 40.9, 42.9, 51.0, 55.9,
57.0, 67.1, 79.0, 81.1, 91.1, 93.0, 95.0,
105.1, 109.0, 119.1, 133.0, 145.1, 147.1,
161.1, 175.1, 189.1, 261.2.
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Quality Control Manager
Cambridge Isotope Laboratories
in MA is seeking a QC Manager.
Main Responsibilities:

• Manages 15+ chemists (GMP/non-
GMP)

• Develops & incorporates analytical
methods to improve precision, and 
reduce testing time

• Maintains compliance with GMP &
ISO testing requirements

Requirements:

• MS or PhD in Analyt. Chem
• Strong background in LC/MS, GC/MS
ops & experience with analyt. req of
GMP & ISO

• 5+ yrs exp leading others in adv ana-
lytical methods: LC/MS, GC/MS, FT-
NMR & wet chemistry testing

CIL offers great benefits and
work/life balance.

Apply at www.isotope.com EOAAE

http://www.isotope.com/
http://www.easternsci.com
http://www.micronanalytical.com
http://wwwnumegalabs.com
http://www.organixinc.com
http://www.pcisynthesis.com
http://www.robertson-microlit.com
http://www.tygersci.com
http://wwwnumegalabs.com
http://www.tygersci.com
http://www.mboservices.net
http://www.pcisynthesis.com
http://www.organixinc.com
http://www.isotope.com/


Check the NESACS home page
for late Calendar additions:
http://www.NESACS.org
Note also the Chemistry Department web
pages for travel directions and updates.
These include:
http://www.bc.edu/schools/cas/chemistry/s

eminars.html
http://www.bu.edu/chemistry/seminars/
http://www.brandeis.edu/departments/chem

istry/events/index.html
http://chemistry.harvard.edu/calendar/upco

ming
http://www.northeastern.edu/cos/chemistry/

events-2/
http://chemistry.mit.edu/events/all
http://chem.tufts.edu/seminars.html
http://engineering.tufts.edu/chbe/newsEven

ts/seminarSeries/index.asp
http://www.chem.umb.edu
http://www.umassd.edu/cas/chemistry/
http://www.uml.edu/Sciences/chemistry/Se

minars-and-Colloquia.aspx
http://www.unh.edu/chemistry/events
https://www.wpi.edu/academics/departments/che

mistry-biochemistry

May 1
Prof. Seth Cohen (University of California San
Diego)
TBA
Brandeis University, Gerstenzang 121
4:00 pm
Prof.  Mingji Dai (Purdue University)
“Building Structural Complexity via Tandem
Catalytic Transformations: Total Synthesis of
Bioactive Macrolides and Terpenes.”
Boston University, Metcalf Science Center, 
Rm 113      4:30 pm

Prof. Beth Sattely (Stanford University)
TBA
Harvard University, Pfizer Lecture Hall
4:15 pm

May 2
Prof. Mingji Dai (Purdue University)
“Building Structural Complexity via Tandem
Catalytic Transformations: Total Synthesis of
Bioactive Macrolides and Terpenes”
Gerstenzang 122     3:30 pm 
Prof. Lynn Francesconi (Hunter College of the
City University of New York)
TBA
University of New Hampshire, Parsons N104
11:10 pm  

May 3
Dr. Tim Cernak (Merck)
TBA
Boston College, Merkert 130     4:00 pm

May 4
Prof. Tom Maimone (University of California
Berkeley)
TBA
MIT, Room 6-120      4:00 pm

May 8
Prof.  Anna Mapp (University of Michigan)
TBA
Boston University, Metcalf Science Center, 
Rm 113     4:30 pm

May 9
Prof. Laura L. Kiessling (University of
Wisconsin-Madison)
TBA
Boston College, Merkert 130    4:00 pm

May 15
Prof. Jeremiah Johnson (Massachusetts
Institute of Technology)
TBA
Boston University, Metcalf Science Center, 
Rm 113      4:30 pm

May 16
Dr. Jordan L. Meier (National Cancer Institute-
Frederick)
TBA
Boston College, Merkert 130
4:00 pm

May 17
Prof. Ming Lee Tang (University of California,
Riverside)
TBA
Boston College, Merkert 130
4:00 pm

Notices for The Nucleus
Calendar of Seminars should be
sent to:
Xavier Herault, email:
xherault@outlook.com u
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