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MON T H LY M EE T I NG
AB ST R AC T
From GED to Ph.D. or
M.D.: How a Community
College Student Can
Achieve This Goal
Queensborough Community College
is one of the seven community
colleges that are part of the City
University of New York (CUNY).
The ethnic population is almost
equally divided among African
Americans, Hispanic, Asian, and
Caucasian. Individualized attention
and instituting various opportunities
that enhance the students’ resumes
and confidence, while, at the same
time, preparing them for the transfer
process, have led to impressive
outcomes. These opportunities
include active research projects,
professional conference
presentations, and even peer
reviewed publications that bear their
names. Furthermore, participation
in honors projects and internships,
including more than three dozen
NSF-REUs, have provided them
with a glimpse of the real postundergraduate world. The strategies
and examples of successful alumni
will be highlighted.

NORTHEASTERN SECTION of the
AMERICAN CHEMICAL SOCIETY

Presentation of the 69th

James Flack Norris Award

Outstanding Achievement
in the Teaching of Chemistry
to

Paris D. N. Svoronos, Ph.D.
Professor of Chemistry, Queensborough
Community College, Bayside, Queens, N.Y.

Thursday, November 18th, 2021
The Sheraton Needham Hotel
100 Cabot Street
Needham, MA 02494
PR O G R AM

M EE T I N G AG ENDA
5:30 PM Social Hour
6:15 PM Dinner
7:30 PM Award Ceremony

Raj Rajur
Chair, Northeastern Section, presiding
James Flack Norris - The Man and the Award
Ken Mattes - Archivist
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MON T H LY M EE T I NG
Monthly Meeting and Norris Award Winner (continued)

ABO U T

Presentation of the James Flack Norris Award
Presented by K.M. Abraham
Chair, Norris Award Committee
Introduction of Norris Award Recipient
Paul Marchese
Queensborough Community College
Norris Award Address
Paris D. N. Svorono
“From GED to Ph.D. or M.D.:
How a Community College Student Can Achieve this Goal”
Please register for you and your guest at:
https://2021-norris-award.eventbrite.com

The James Flack Norris Award
is the first national award for
outstanding achievement in the
teaching of chemistry. Established
in 1950 by NESACS to honor the
memory of James Flack Norris,
Professor of Chemistry at Simmons
College (now, University) and
the Massachusetts Institute of
Technology, and a teacher of great
repute, the award recognizes
dedicated teachers of chemistry
at any level whose efforts have
had a wide-ranging effect on
chemical education. As such, it
is highly fitting that a champion
of community college chemistry
education be the award recipient
this year.

Can't join in person? Register for the livestream:
https://american-chemical-society.zoom.com/meeting/register/
tZMsdu-qqz8rH9EmcabkZd4dEsNr_0btxbmO
Directions can be found at:
https://www.marriott.com/hotels/maps/travel/bossi-sheratonboston-needham-hotel

Featured Address/Award Recipient:
Biography:
Greek native Paris Svoronos received
his Ph.D. from Georgetown University,
under the late Dr. Vaclav Horak, in 1979.
He was fortunate (and is grateful) to
have been given the opportunity by,
then Chair, Dr. Louis C.W. Baker, to teach
the summer Organic Chemistry course
at Georgetown, while still a graduate
student and continued to do so over
the summer for 31 years (1976-2007).

Paris D. N. Svoronos
Professor of Chemistry,
Queensborough Community
College, Bayside, Queens, N.Y.

He chose to work at Queensborough
Community College-CUNY, where he has
been since 1981, because he is a strong
believer that “in America nobody cares
where you start from; instead you are
judged by what you end up with”. He is
currently full professor (1992-present)
and was departmental chair (2001-2010).
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MON T H LY M EE T I NG
Monthly Meeting and Norris Award Winner (continued)
To him, the community college
concept represents any person’s
second chance and rise from
obscurity, and even failure, as long
as focus, commitment, discipline,
and dedication are implemented.
Paris’s idea of research applies
to all of the above; it reinforces
the student’s patience and
critical thinking in figuring out
why obtained data may not be
reproducible. Although he was
originally a synthetic organic
chemist, his projects involve
concepts taught in General
Chemistry I and II, because he
realizes that his students are not
going to stay at Queensborough
for more than a couple of years
before transferring.
He has been successful in
arranging for several hands-on
experiences for his “kids,” such as
internships at the Food and Drug
Administration (FDA), the New York
City-Department of Environmental
Protection (NYC-DEP), and several
research hospital venues. He has
sent his most successful students
to three dozen paid summer
NSF-REUs, and has served as the
PI and co-PI for various grants,
totaling almost $3,000,000. His best
students serve as group tutors in
a classroom setting, similar to the
positions held by graduate teaching
assistants, thus enabling them to
overcome both their language and
self-confidence deficiencies.
He started a (currently defunct)
Honors Program at Queensborough
in 2000 with two students, and
continued with it as its chair until
2016, hosting 12 annual Honors
conferences (2005-16) with a
maximum of 230 oral presentations
at the end. He encourages

former successful alumni to visit
and address his classes about
the difficulties associated with
transfering. He is proud to have
received the news that his 39th
student, with whom he has been
in touch, has either earned a PhD,
an M.D., a D.D.S., or a veterinary
degree.
As a result of all these activities,
more than 275 presentations (oral
or poster) have been made after
by his own students at professional
conferences, including CUNY’s
Einsteins in The City, the ACS NY
Section-Undergraduate Research
Symposia, various ACS regional
(MARM, NERM, WRM) and, most
importantly, ACSNational Meetings.
He is an ardent believer that
unless the students present their
own findings to a large audience,
nobody will trust their resumes
that indicate they have conducted
research. He has guided and
overseen his students to the only
two Barry Goldwater, six Jack
Kent Cooke (all but one) and eight
National ACS-Minority scholars in
addition to several less prestigious
ones.
Paris has authored/co-authored
numerous peer reviewed papers,
ACS-invited articles, lab and
workbook manuals, reference
books, and has been in the list
of co-authors of the annual issues
of the CRC Handbook in Chemistry
and Physics since 2013. He has
also served as a member of the
committee that prepares the
National ACS-General Chemistry
I/II for at least three years. In
view of all of the above, he has
also been a reviewer for a dozen
periodicals/ publishing venues.
Paris has been a great supporter

of the ACS-New York Section,
serving as its chair (2015), its Long
Island subsection chair (2002);
member of the MARM conference
board (2008 - General Chair,
2016 - Program-Chair), the ACSNew York section Undergraduate
Research Symposium co-host
(2004, 2008, 2015), the National
Chemistry Week co-sponsor/table
presenter (2015-present), Topical
Group board (History of Chemistry
chair, 2019-present; Microwave
Chemistry co-chair, 2017-present),
the 1996 2YC3 (co-chair), as well
as the co-host of the monthly
ACS-Long Island sub-section
seminar at Queensborough
(2010-present). Paris has been
selected as a member of the Who’s
Who of American Teachers (eight
times) and the 32nd Dictionary
of International Biography.
As a result of all the above he
was chosen as the 2003 CASE/
Carnegie Endowment Foundation
Outstanding Community College
Professor of the Year nationwide
that was celebrated in Washington
DC, the first (and only one of
a total of two) chemist ever. In
addition, he was bestowed the
ACS-Stanley C. Israel Regional
Award for Advancing Diversity in
the Chemical Sciences twice (2008,
which he chose to share with
his Queensborough colleagues,
and 2018), the E. Ann Nalley
Regional Award for Volunteer
Service to the American Chemical
Society (2016), ACS-New York
Section Volunteer Service Award
(2016), the ACS-New York Section
Community College Professor
of the Year Award (2019) in addition
to being selected as an ACS
fellow (2018). n
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WEBI N AR
Northeastern Section

AB ST R AC T
Small molecule inhibition of the
viral main protease (Mpro) has been
a successful anti-viral therapeutic
strategy in HIV and HCV. Structural
insight on the SARS-CoV-2 Mpro
and previous small molecule
experience with intravenous SARSCoV-1 inhibitors gave a starting
point for an oral Mpro inhibitor
program in response to the
COVID-19 outbreak. The discovery
of an oral SARS-CoV-2 Mpro inhibitor
that displays potent anti-viral
activity will be described. The lead
molecule from the program started
clinical studies in 1Q21.

American Chemical Society

Featured Presentation

Oral Inhibitors of the
SARC-COV-2 Main Protease
for the Treatment of COVID-19
By Dafydd Owen
Organized by the Medicinal Chemistry Section of NESACS

Thursday, November 18, 2021
4:00 pm
Register for the September Webinar meeting at:
https://american-chemical-society.zoom.com/webinar/register/WN_
Xmh36ER2QYykhFQb5G1Lcw

Visit: www.nesacs.org/medchem.html

Symposium
Organizing Committee
Brian Aquila
Mark Ashwell
Scott Edmondson
Dan Elbaum
Jeremy Green
Paul Greenspan
Adrian Hobson
Blaise Lippa
Lisa Marcaurelle
Min Lu
Kap-Sun Yeung
Andrew Scholte
Mala Gopalsamy
Raj (SB) Rajur (Chair)

Featured Speaker:

Dafydd Owen, Pfizer
Biography:
Dafydd Owen holds a Bachelor’s degree
from Imperial College London, which
was followed by a Ph.D. from Cambridge
University under the supervision of
Professor Steve Ley. Following a postdoc
at Ohio State University, he joined Pfizer
in the UK at their Sandwich site in 1999.
Since 2011, he has worked for Pfizer in
Cambridge, MA, in an outward looking,
collaborative group looking at novel
protein families and drug targets. Most
recently, he has led Pfizer’s SARS-CoV-2
oral protease inhibitor discovery team.
The resulting clinical candidate, PF7321332, is the subject of his talk.
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A Personal Perspective on the Development
of the Trapped-Ion MSn Method
By Robert B. Cody (JEOL USA, Inc.)
Tandem mass
spectrometry (MS/MS)
was just being born in
the late 1970’s when
I joined Ben Freiser’s
group in graduate school
at Purdue. I chose
Purdue because I had
used Sam Perone’s book,
“Computers in Scientific
Instrumentation,” as
a guide to build an
interface between a
PDP-11 computer and
a gas chromatograph
as an undergrad at
Roanoke College, and
Sam was a professor at
Purdue. After I arrived,
I realized that I wasn’t
interested in his research
on flash photolysis, and
the HP2100 computers
being used at the
time were somewhat
primitive. However, I
was interested in mass
spectrometry (Graham
Cooks and Ben Freiser)
and lasers (Fred Lytle).

Collision-Induced
Dissociation (CID, if
you followed Graham
Cooks) or Collisionally
Activated Dissociation
(CAD) experiments (if you
followed Fred McLafferty)
were being carried out
at the time with the use
of magnetic sector mass
spectrometers. The
analytical value of tandem
mass spectrometry
became apparent when
Rich Kondrat and Graham
Cooks’ group reported
the analysis of cocaine in
a coca leaf introduced by
a direct insertion probe,
using MS/MS without
chromatography.1 As a
future analytical chemist,
this really appealed to me,
and I decided to see if we
could do something similar.

Robert Cody demonstrating the use of the AccuTOF DART.
Photo courtesy of JEOL USA, Inc.

Ben arrived at Purdue in 1976 at the
same time as I. Ben was coming
from CalTech, where he obtained
his Ph.D. with Jack Beauchamp for
photochemical investigations of
ions in the gas phase, utilizing ion
cyclotron resonance spectroscopy.
The son of Henry Freiser, who
was known for his work on metal
ions in the condensed phase, Ben
was very bright and very young
to be a starting professor. I first
met Ben when I was walking

down the hall in the Chemistry
Department and someone said to
Ben, “I can’t believe you’re only
25!” I said, “That’s not so strange,
I’m 24!” “Yes, but you’re a student
and he’s a professor!” Ben was
one year, one month, and one day
older than I. First-year professor
Ben was my first choice for
research advisor because he was
studying photodissociation mass
spectrometry, and I thought that
combining mass spectrometry and
spectroscopy would be “the best of
both worlds.”

When I joined Ben’s
group as one of his
first four students (Bob
Burnier, Dave McCrery, Bill Reents,
and I), our only instrumentation
was the combination drift/trap
ion cyclotron resonance (ICR)
spectrometer that he had brought
to Purdue from CalTech. CID had
been reported in the scanning ICR
as an observation during double
resonance experiments, but it was
not analytically useful. In describing
the state-of-the art for CID in ICR
instruments in our first paper on
trapped-ion MS/MS, we said, “it
has received little attention and has
remained essentially a curiosity.”2
THE NUCLEUS | November 2021 7

A Personal Perspective on the Development of the Trapped-Ion MSn Method (continued)
Hoping to find a new way to
do MS/MS, my first publication
on Electron Impact Excitation
of Ions from Organics (EIEIO)
was published in early 1979, not
long after the 1978 Yost and Enke
publication on the triple quadrupole
MS, which introduced low-energy
CID and revolutionized analytical
mass spectrometry. (Dave McCrery
gets credit for the acronym. He
came into the lab one day and
said, “I know what we’ll call it:
Old McDonald’s Spectroscopy!”)
EIEIO in its original form didn’t
have much value for analytical
chemistry; neither did the non-FT
ICR instrument, which had
a crude gas inlet system, a mass
range of up to m/z 300, roughly
unit resolution, horrible sensitivity,
and very slow scan speeds. Often,
we would forget to turn the Varian
“Fieldial” magnet scan controller
on, and came back an hour later
to find the chart recorder twitching
on the paper in a puddle of red ink.
EIEIO was interesting, but there
wasn’t much more to do with
it after we varied the electron
energy and collaborated with
Cooks’ group to compare energydependent fragmentation with
other energy-resolved methods.3
I started tinkering with a nitrogen
laser that we had borrowed from
Russ Lengel, intending to study
multiphoton ionization. The
resulting mass spectrum showed
anomalous ions at m/z 108 and 110
at a relative abundance of roughly
3:1. We struggled to figure out what
we were seeing until someone
(I think it was Bill Reents) said,
“it’s silver.” The measured values
of m/z and the isotope ratios
were wrong, but I had gotten the
focal length of the lens wrong,
and the laser had burned through

The combination drift/trap ICR at Purdue: The ICR cell is lifted out of the magnet for
bakeout (bottom left). Behind the water chiller (middle) is the xenon/mercury arc lamp
that was used for photodissociation experiments. Data were recorded in red ink onto a
chart recorder (bottom left of console).

Top view of the ICR with a crude gas inlet system and a small electromagnet: There
were several places to mount gas bulbs onto fittings with vacuum grease and
adjustable leak valves to control the sample introduction. The ICR cell has been
lowered into position between the pole pieces of the electromagnet.
the rhodium flashing on the ICR
cell and exposed the background
silver-plating on the copper plate.
I thought we were seeing some

sort of isotope selectivity, but Bill
knew it was just the result of space
charge and a badly tuned mass
spectrometer. Additional laser
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A Personal Perspective on the Development of the Trapped-Ion MSn Method (continued)
are removed. The term “double
resonance” (DR) came from analog
ion cyclotron resonance, where an
excitation frequency is applied to
perturb a potential reactant ion,
while a device called a marginal
oscillator is used to measure power
absorption at a second frequency
tuned to the resonant frequency for
an ion-molecule reaction product.

Ben Freiser (left) and Sahba Ghaderi at Nicolet for a demonstration of the first
commercial FTICR.
pulses burned through the silver and
we could see copper ions.4 I wasn’t
sure what to do with this result,
but Ben immediately realized that
he could use this trick to generate
gas-phase metal ions and study
their chemistry.5 Dave McCrery left
Ben’s group soon afterward and
joined Michael Gross’ lab, where he
would soon show laser desorption
of organic compounds in the FTICR.
I would return to work on laser
desorption with the FTICR several
years later at Nicolet.
The other students began
studying metal-ion reactions, but
my attention wandered. I was a
“difficult” grad student, and Ben
was never quite sure what to do
about me. I was still determined
to find a way to do MS/MS. The
breakthrough came when Ben
bought the very first commercial
Fourier Transform Ion Cyclotron
Resonance mass spectrometer
(FTICR – called the “FTMS-1000,”
although Nicolet only trademarked

“FT/MS” with a slash) from Nicolet.
Ben’s group grew quickly after his
first year, so I traveled with Ben
and several other students, from
Lafayette, IN, to Madison, WI, in
a borrowed Purdue van to see the
instrument, a prototype FTICR
with an 8-ton, 1-Tesla electromagnet.
The demo was not without
“hiccups,” but with help from Sahba
Ghaderi and Rich Hein at Nicolet,
we were able to see high-resolution
mass spectra. Ben was uncertain
about whether he should buy it,
but we were excited about the
prospect, and we encouraged Ben
to go ahead. With some trepidation,
Ben made the commitment, and
that led to some exciting (pun
intended) years.
The Nicolet FTICR software
pulse sequence had two or three
“double resonance” pulses that
were intended to eject ions to
study ion-molecule reactions
by monitoring what happens
to a reaction if selected ions

With two DR pulses in the FTICR,
you could scan the frequencies
to isolate a particular reactant
ion by sweeping above and below
the m/z of interest, or you could
set the pulse to a fixed frequency
to eject an ion with a specific m/z.
You could also program the time
between pulses to allow ion/neutral
collisions to occur. I thought that we
might be able to use these pulses to
carry out MS/MS on trapped ions.
My idea was to use one or two
double resonance pulses to isolate
a precursor ion (“parent” ion in
the now-obsolete terminology of
the time), then excite the ion in the
presence of a collision gas, and
observe fragmentation. There were
several limitations to the initial
experiment. The early version of the
Nicolet control software was only
designed to eject ions, and did not
allow us to control the excitation/
ejection power of the pulses. Onresonance excitation would simply
result in ejection of the precursor
ion. To get around this problem,
I decided to irradiate the precursor
ion just off-resonance to increase
its kinetic energy without ejecting
the ion. This was based on instinct,
and I didn’t really understand how
it worked at the time. Years later,
I modeled the ion motion upon offresonance excitation to understand
better just how off-resonance
excitation resulted in alternate
excitation and de-excitation.
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A Personal Perspective on the Development of the Trapped-Ion MSn Method (continued)
The collision gas was added at
a static low pressure, so I had to
allow some time after excitation
to give the excited ions time to
collide with the gas molecules.
I initially called this a “collision
interaction period,” which was
an awkward term. We changed
this to “collision delay.” The first
example2 of trapped-ion MS/
MS was in the summer of 1981
for the fragmentation of the
molecular ions of acetone and of
α,α,α-trifluorotoluene, a molecule
that we were studying with
photodissociation spectroscopy
as a way to understand the benzyl/
tropylium ion structure. I formed
the molecular ion with an electron
energy of only 13 eV, which is just
above the ionization energy, but
below the appearance potentials
of fragment ions. This means
that I didn’t have to use doubleresonance pulses to eject ions.
A 10 ms off-resonance excitation
increased the kinetic energy, and
the molecular ion collided with
neutral α,α,α-trifluorotoluene
molecules. The choice of α,α,αtrifluorotoluene was deliberate
because the sample acted as
its own collision gas. The α,α,αtrifluorotoluene molecular ion does
not react with neutral molecules
of the same compound, so the
appearance of fragment ions is
solely due to collision-induced
dissociation. The second example
in the first paper was equally trivial
– simply the fragmentation
of acetone molecular ion to
produce a CH3CO+ fragment.
I knew that the experiment could
be improved and extended with
additional control of the pulse
sequence, so I asked Ben to
request help from Nicolet.

The FTICR data system and someone’s bicycle: A Nicolet Zeta Plotter (not shown) was
used to record mass spectra on glossy paper with brightly colored pens.

The FTICR electromagnet and a Nd/YAG laser for metal-ion desorption experiments: The
liquid nitrogen Dewar on the table was used for freeze-pump-thaw cycles to introduce
samples through the gas inlet seen at the top of the magnet.
I did these experiments while Ben
was at the ASMS Conference in
Minneapolis, which, incidentally,
is the only ASMS meeting I haven’t
attended since Ben drove us to

St. Louis in a Purdue van for the
conference in 1978. Ben didn’t know
I was working on this experiment.
When Ben returned, I showed him
what I had done. He was shocked,
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A Personal Perspective on the Development of the Trapped-Ion MSn Method (continued)

Another view of the first commercial FTICR in Ben’s lab in Room LB124 at Purdue.
and he told me that Bob McIver
had suggested that the trapped-ion
MS/MS experiment “might”
be possible in a talk at the meeting.
I was unaware of McIver’s talk
until well after I had done the
experiments, but I naively gave
him credit for the suggestion in
a footnote.
At Nicolet, Brad Spencer was able
to add extra pulses and control over
the RF irradiation levels, so I was
finally able to do the experiment
I originally envisioned.6 I used
two double resonance pulses
to isolate the precursor ion, and
an amplitude-controlled pulse
to increase the kinetic energy of
the precursor ion. This allowed
us to observe energy-dependent
fragmentation and compare the
breakdown curves to data from
other methods, including MIKES
data from Graham’s group and
EIEIO data from my own work.
We also alluded to the MS3 data
we had already measured, but
were planning to present in a
follow-up paper. Shortly afterward,

I participated in a more extensive
study of energy-dependent
fragmentation, which Larry Sallans
carried out in a collaborative paper
with Scott McLuckey and Cooks’
group.7
In looking for examples to add
to the second paper, we invited
another one of Ben’s graduate
students, my friend Bob Burnier,
to use the method to look at
proton-bound dimers. This was
a subject of interest to Ben as a
way to measure proton affinities
analogous to the experiments being
done in Cooks’ group on the MIKES
instrument. We included some of
Bob’s initial data in the second
paper, but Bob followed up with
a more extensive paper shortly
thereafter.8
I stopped using off-resonance
excitation when we received
the new Nicolet software with
amplitude control for the pulse
sequences. Later, around 1990
or 1992, Denley Jacobson asked
me, “Have you ever considered
doing off-resonance excitation

Trapped-ion MS/MS fragmentation
of trifluorotoluene (from ref. 2 and
my thesis): The capital “M” in “m/z”
makes me cringe when I look at it
now. Notice the Lorentzian peak
shapes due to the magnitude
Fourier transform of the unapodized
time signals. This was typical of
early FTICR mass spectra.

Another early trapped-ion tandemin-time result: Fragmentation of the
acetone molecular ion (from ref. 2
and my thesis).
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A Personal Perspective on the Development of the Trapped-Ion MSn Method (continued)
deliberately?” I hadn’t, but
Denley thought that it might
produce results similar to infrared
multiphoton dissociation, and that
resulted in SORI!9 Reading the
acknowledgements in my thesis,
I now realize that Denley was
already thinking ahead about this
sort of topic in the early 1980’s,
because I thanked him for helping
me work out the effect of multiple
collisions on fragmentation. That
topic was described in an appendix
in my thesis but was never
published separately.
We reported the first trapped-ion
MS3 data in 1982 in a paper entitled
“Consecutive Collision-Induced
Dissociations in Fourier Transform
Mass Spectrometry.” I used
acetophenone as the first example,
for the following fragmentation
sequence:
C6H5COCH3+• → C6H5CO+ + CH3•
C6H5CO+ → C6H5+ + CO
Another of my contemporaries
in the Freiser group, Carolyn
Cassady, provided a spectrum
of p-nitrotoluene as the second
example for the sequence:
C7H7NO2+• → C7H7O+ + NO•
C7H7O+ → C6H7+ + CO
C7H7O+ → C6H5+ + H2CO
This same electrophilic molecule
would come back in my research
years later as I developed
the commercial electron
monochromator ion source at
JEOL with another grad school
contemporary and Cooks alumnus,
Jim Laramée. This would ultimately
lead to the development of DART.
Poor control over ion energy
made it impossible to eject all of
the fragment ions without leaving
some excess kinetic energy in the

precursor, so a small amount of
fragmentation was observed after
the initial ion isolation step, and
we talked about “uncontrolled CID.”
This was eventually resolved by
adding more pulses to the pulse
sequence, and later enhanced
by Tim Carlin’s use of a pulsedvalve to introduce the collision
gas.10 Regardless, the experiment
worked, and Ben asked Bob Burnier
and Carolyn Cassady to try the
experiment with compounds they
were studying. We published the
results in Analytical Chemistry.11
Our MS3 record would soon be
upstaged as Nico Nibbering’s
group used the approach to show
MS5. The number of reaction/
fragmentation stages continued
to increase, ultimately resulting
in an October 1984 Science
cover figure that Fred McLafferty
designed when he was consulting
for us at Nicolet. Fred had been
offered the cover of Science, and
he chose to honor Ben Freiser’s
work. The cover featured “MultiStep Chemistry Without Test
Tubes,” showing an eight-step
reaction sequence with multiple
reactions and fragmentations in
the FTICR. Although Jeff
Christenson and I were credited
for the cover, Fred designed the
cover figure concept himself with
a ruler and a piece of paper, and
Jeff helped with the graphics.
FTICR was famous for its highresolution capabilities, so I wanted
to show that we could achieve
high resolution for product ions.
I demonstrated high-resolution
detection of CID fragments
with a mixture of acetone and
2-chloropropane, and fragmented
both molecular ions to produce
a pair of isobaric fragments at
nominal m/z 43: CH3CO+ at m/z

The first trapped-ion MS3 mass
spectrum (from ref. 11 and my thesis).

A p-nitrotoluene example of MS3
(from my thesis and ref. 11): The
composition for the molecular ion
is labeled incorrectly – in the 1980’s,
labels were applied by hand in ink
with a stencil-guided lettering set,
and I left off a subscript.
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43.018 and C3H7+ at m/z 43.055.
I told Ben I wanted to get more data
before publishing, but Ben said, “No,
we need to publish this right away!”
Although we could measure
product ions with high resolving
power, the presence of a static
collision gas and the relatively
unstable magnetic field from the
electromagnet hindered abilities
to assign product-ion masses with
any accuracy. It would be six more
years before I could demonstrate
accurate mass measurements on
a CID fragment in the FTICR at
Nicolet.
All of this ended up in my thesis,
“New Techniques in Ion Cyclotron
Resonance Spectrometry,” together
with EIEIO and laser desorption
of metal ions into the ICR. The
1982 ASMS Conference was held
in Honolulu; I was lucky to get a
student fellowship from ASMS to
go to the conference and present
my work on trapped-ion MS/MS.
I interviewed both JEOL and Nicolet
at that conference, and chose
to go to Nicolet to continue my
work on FTICR, despite a job offer
I had received at the conference
to play piano for a local rock band
in Honolulu! It would be another
seven years before Nicolet sold
off the FTICR group and I moved
to JEOL.
At Nicolet, I continued to work on
MSn, along with laser desorption
and efforts to understand the
parameters that affected FTICR
mass spectra. We had been
working on substrate-assisted laser
desorption of peptides in 1985.
The linear peptide, Gramicidin D,
and the cyclic peptide, Gramicidin
S, both gave strong signals by
substrate-assisted laser desorption

The Science magazine cover from October 1984 with a description from the journal and
a comment from Larry Sallans.
ionization. I decided to fragment
both Gramicidin compounds to
see if I could obtain sequence
information. Both peptides had
several impurities with amino acid
substitutions, so I fragmented
those impurities as well. I showed
the data to Fred McLafferty, who
promptly lectured me about
doing this instead of a different
experiment he had asked me to do!
Jon Amster was visiting us for the
summer, and he and Fred worked
out the sequence information from
the data. One day later, Fred said,
“Hey, this is really good stuff!”
and he published it in PNAS.12
Tandem mass spectrometry was
demonstrated in the quadrupole ion
trap in 1987,13 using an experimental
flow and logic similar to what we
were using in FTICR. The article
mentioned FTICR and MS/MS in
the introduction, but did not cite any
references to the FTICR publications.

High-resolution isolation
of precursor ions remained
challenging. Nico Nibbering’s
group had recently demonstrated
high-resolution precursor
selection and high-resolution
product ion detection, but the
precursor selection took a complex
set of 24 ejection pulses, and
data acquisition for the entire
experiment took up to 1.8 hours.14
Alan Marshall suggested the
Stored Waveform Inverse Fourier
Transform (SWIFT) method while
he was consulting for Nicolet.
Seth Goodman and Rich Hein
at Nicolet constructed a SWIFT
waveform generator, and I used it to
demonstrate both high-resolution
precursor isolation and highresolution product-ion detection
in a single experiment.
While we could isolate precursors
with high selectivity and separate
product ions with high resolution,
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we had not yet demonstrated
accurate mass measurements for
product ions. The development of the
dual-cell FTICR at Nicolet by Sahba
Ghaderi and Duane Littlejohn (U.S.
Patent 4,581,533), combined with
pulsed-valve introduction of collision
gas, made it possible to measure
product ions with high accuracy.
I spent a lot of time at Nicolet
experimenting with the dual cell in
order to characterize the time- and
mass-dependent motion between
the two cells. In 1988, I demonstrated
accurate mass measurements for
mixture components with production mass accuracies of less than
5 ppm.15 I find it ironic now that I was
using the obsolete terms “parent
ions” and “daughter ions” to describe
the analysis of components in
a “baby lotion.”
Much of my time at Nicolet was
involved with substrate-assisted
laser desorption ionization,
developing a software shell with
menu-driven FTICR operation,
and investigating ion motion in
the single and dual-cell FTICR. My
last major adventure in trapped-ion
tandem-in-time mass spectrometry
was with Evan Williams, Stanton
Loh, and Fred McLafferty to
demonstrate that Hadamard
transforms could be used to
improve throughput for MS/MS
mixture analysis in the FTICR.16
Shortly afterward, Nicolet shut
down the FTICR group and laid
us all off, only to sell the group to
Extrel a few months later. The new
owners (Extrel) were a promising
group of people, but the local
Nicolet-holdover management was
not going to change. Rather than
return to a poorly managed group
after a poorly handled layoff, I left

to join JEOL in 1989. The FTICR
group would be sold to Thermo
Finnigan a few years later and
moved to Germany, ultimately
being completely shut down after
the introduction of the Orbitrap.
On New Year’s Eve, 1997, Vicki
Wysocki called me at home to
tell me the news that Ben Freiser
had passed away, a sad end to
a brilliant career. n
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An Interview With Ken Mattes (NESACS Archivist) and
Susan Edwards (Salem State University Archives Librarian)
By Ajay Purohit (Biogen)
This interview was conducted via
e-mail in August 2021.
Ajay Purohit: Ken and Susan,
please offer a brief introduction
of who you are and what you do.
Ken Mattes: I consider myself an
“integrative-convergent problem
solver,” utilizing my science training
and learning experiences as an
undergraduate (B.S.), graduate
(M.S., Ph.D.), and post-doctoral
learner in biological, chemical,
and physical-chemical sciences
with experience in structure-activity
modeling of chemical
and information systems.
I worked at Eastman Kodak for 22
years (1976-98), and then at Fisons/
Astra/AstraZeneca for 17 years in
various technical and supervisory
positions. I was one of the founding
members from AstraZeneca, in
2005, of the Boston Area Group for
Informatics and Modeling (BAGIM),
and was the inaugural meeting
speaker on “Quantitative Structure
Activity Relationship (QSAR)”
methodologies.
My ACS activities include more
than 20 years as a local section
speaker, presenting “The Inside
Story of Color Photography,” Chair
of the Rochester Local Section,
creator of the Science Saturdays
program at the Rochester Science
Museum, and as Councilor/
Alternate Councilor for both the
Rochester and Northeastern
Sections. Currently, I am the
NESACS Archivist.
My retirement in 2014 led to
an expansion of my avocation

Ken Mattes, NESACS Archivist

I was hired as the first professional
archivist in 1996. The Archives is
basically a library within a library;
I am responsible for growing
and managing the collections,
cataloging and preservation,
assisting researchers, and running
the digitization program. I also
teach classes that utilize archival
materials for undergraduate
and graduate students. I have
a research interest in Digital
Humanities, and have received
multiple grants and have published
articles in that field. In my spare
time, I volunteer for an animal
rescue organization.
AP: How did you become
interested in archival work?

Susan Edwards, Salem State University
Archives Librarian
of more than 20 years, which is
officiating at soccer matches with
responsibilities as coach, referee,
Referee Instructor (Massachusetts
State Referee Committee [MSRC]
Instructor of the Year 2008),
Referee Assessor, and Referee
Assignor. I also officiate at women’s
lacrosse, high school soccer,
and Futsal (indoor soccer on
a basketball court) matches.
Susan Edwards: I’m the Archivist
and Special Collections Librarian
at Salem State University (SSU);

SE: I found myself interested
in archival work during my
undergraduate years after having
been assigned a project that
required research in the college
archives and special collections.
I found working with rare and
unique collections exciting, and
I probably spent more time in
the archives than I needed to in
order to finish the paper! After
embarking on a first career that
was decidedly not for me, I chose
to go to graduate school for a dual
degree in history and information
science. I’ve been in the field for 28
years now, and am very glad I made
the decision to leave an unfulfilling
career for one in which I learn
something new every day.
KM: Ruth Tanner, 2011 Chair-elect
of NESACS, requested that
I investigate the organization of the
NESACS archival materials, which
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were supervised by Myron Simon
at the time, and work with Tim Frigo
in 2012, the new Archivist, to find a
“stable” location for the hardcopy
materials. They needed to be
relocated from Regis College, due
to space constraints, by the end
of 2013. The short-term solution
was to move the materials to the
Sigma-Aldrich location, where
the NESACS Secretary, Michael
Singer, worked. This allowed
discussions to be held with the
NESACS Board of Directors about
the future of the archives, and
what the Board felt were important
factors regarding the future of the
hardcopy materials. The key factor
was that the hardcopy materials
had to remain in the possession
and ownership of NESACS, and
there was agreement, by the Board,
to investigate the feasibility of
digitizing the hardcopy materials in
order to facilitate future access to
the information contained in them.
This was the beginning of The
NESACS Archive Project (NAP).
AP: Ken, how did you decide
to become active in NESACS?
KM: I became active in NESACS
as an ACS-member representative
from BAGIM in 2005, when
Mukund Chorghade was the Chair
of the Section. I was looking into
the feasibility of getting help for
the management of the financial
transactions of the newly formed
BAGIM group as a NESACS
committee. One of the NESACS
monthly meetings in 2006 was
held jointly with BAGIM, and was
supported by AstraZeneca. This led
to my becoming active in the local
section and facilitating support
from AstraZeneca for NESACS
activities.

AP: Ken and Susan, what are you
most proud of?
KM: Besides having great pride
in my family, as a professional
scientist and member of ACS
and NESACS, I am proud of having
encouraged AstraZeneca to
support the Norris Award dinner
meetings and other NESACS
meetings, as well as facilitating
the support of NESACS by
AstraZeneca management and
scientists. As an ACS member,
I am also proud of my 20 years
of supporting the ACS Section
Speakers at meetings around
the contiguous United States and
Alaska, as well as the Rochester
Local Section activities, and
serving as the Rochester Section
Chair.
SE: I’m most proud of building
a vital community resource from
scratch. We’ve acquired many
important collections and have
become a hub for the study of
the history of Salem and other
subjects. I’ve introduced students
from a variety of disciplines to
the excitement of working with
primary source material. Since
we are a public institution, I’ve
also emphasized the importance
of access to information and
have created a robust digitization
program, the products of which are
free to all. The SSU Archives and
Special Collections are punching
above their weight, given our lack
of monetary and human resources.
AP: Ken, would you please
provide a brief history
of the NESACS archives?
KM: The first recorded Archivist in
The Nucleus was Myron Simon in
October 1994, followed by Tim Frigo
in 2012, and me in 2015.

The NESACS hardcopy archived
materials are composed of various
types of recorded information:
handwritten and typed meeting
minutes in journals (Information
Type One: 1898-1924); published
Nucleus issues, committee meeting
notes, meeting photographs, and
financial materials (Information
Type Two: Feb. 1924-present);
digitized versions of The Nucleus
(Information Type Three); and
supporting records and information
relevant to NESACS (Information
Type Four). The NESACS Board
decided that The Nucleus issues
were the highest priority in the
organization of the hardcopy
materials.
Here are some details about the
hardcopy information of The
Archive Project:
• I nformation Type One. The
material from 1898 to 1924 is
composed of handwritten records
of NESACS and typed meeting
notes.
• I nformation Type Two. More
than 1,000 copies of the published
issues of The Nucleus are
available, starting from February
1924 (Vol. 1, No. 1) through the
current online versions (Vol.
100). Electronic versions are
also available on The Nucleus
page https://www.nesacs.org/
publications_nucleus.html of the
NESACS website https://www.
nesacs.org from April 2001 (Vol.
79, No. 8) into 2021. The hardcopy
archives contain numerous typed
documents, photographic, and
auxiliary information regarding
the function of the Section, such
as committee meeting notes,
financial records, recordings of
meetings through photographs,
etc. This “auxiliary” information
THE NUCLEUS | November 2021 16

An Interview With Ken Mattes and Susan Edwards (continued)
needs to be processed as part
of the archival record, but is of
secondary importance at this time.
The MIT library system https://
libraries.mit.edu/borrow has hard
copies, albeit incomplete, of The
Nucleus from 1924
https://mit.primo.exlibrisgroup.com/
discovery/fulldisplay?docid=
alma990002966090106761&vid=
01MIT_INST:MIT.
• I nformation Type Three. The
currently posted digitized version
of The Nucleus that is available
on the publications page of the
NESACS website (URLs given
above) is featured.
• I nformation Type Four.
The supporting records and
information (photographs,
financial records, committee
meeting minutes, etc.) that are
relevant to the creation and
operation of NESACS
are preserved.
AP: Ken, what are some examples
of historically significant items
in the archives?
KM: Some examples are the
original handwritten documents
from 1898 that capture the spirit,
ideas, challenges, and motivations
behind the creation of the local
ACS section, as well as the debate
regarding its name. Here are some
of the “firsts” for the Northeastern
Section:
•F
 ebruary 4, 1898: The first
meeting was held at the Parker
House, and was attended by 150
interested individuals. H. P. Talbot
was elected temporary chairman,
and the first elected officers
were A.A. Noyes (President), L.P.
Kinnecutt (Vice-President), R.W.
Whitney (Secretary), and B.F.
Davenport (Treasurer).

•F
 ebruary 1924: The first issue of
The Nucleus was published; not
only did it report on NESACS, but
also described the activities of
the Connecticut Valley and Rhode
Island Local ACS Sections.
•S
 ummer 1928: The first ACS
National Meeting hosted by
NESACS was in Swampscott, MA.
There are also transcripts of the
65 radio lectures presented by
NESACS in 1931-32. In addition,
the issues of The Nucleus that
celebrate the special anniversaries
of NESACS (50th, 1948; 75th, 1973;
100th, 1998), contain summaries of
how the activities and community
engagement of the Section has
changed over time. We look
forward to the celebration of the
upcoming 125th anniversary in 2023.

vital as this is time-consuming work.
We’re in the midst of the digitization
efforts, and I’ve been working on
quality assurance and descriptive
metadata before uploading issues
of The Nucleus into our digital
repository. We’re working on the
coordination of efforts between
the more public-facing SSU digital
repository and the BOX Cloud
storage for internal use.
AP: What is happening with the
material in the NESACS archives?
KM: The initial focus of NAP was
to process information relevant to
The Nucleus and the associated
NESACS records, and support
the training of a master’s degree
student in information technology.
In addition, the following activities
are underway:

AP: How are NESACS
and Salem State University
working together?

• Communication and information
sharing protocols are being
developed and implemented.

KM: I assisted Tim Frigo, the
NESACS archivist, from 2012, until
the end of 2014 when Tim stepped
down and I was appointed to
that position. Tim had identified
the brand-new library that was
being constructed at Salem State
University in 2014, which contained
space and had an archivist, Susan
Edwards, on staff, as the future site
of the NESACS archives. I was
part of a follow-up meeting with
Susan and Michael Singer, while
the materials were being stored
at Sigma-Aldrich in Framingham.
The agreement, initially for five
years, was signed on December 18,
2014; the materials were moved to
SSU in August 2015.

• The hardcopy materials are being
catalogued, sorted, classified,
and will be entered into the
SSU information archival system.

SE: NESACS has provided funds
to hire a graduate student to work
on the archival processing and
digitization efforts. This has been

• Information workflows are
being defined between hardcopy
information and digitization of
the hardcopy materials.
• Electronic publishing and sharing
of the scanned materials, along
with quality control protocols,
are being developed.
• Coordination of scanned and
digitized information between
SSU and NESACS are being
discussed and finalized.
• Archival processing also includes
preservation work, rehousing
materials into archival quality
containers, arrangement, and
description.
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SE: Ken has really covered
everything.
AP: What is Salem State doing?
KM: There are three phases to the
SSU support of NAP:
•P
 hase One: Hardcopy Sorting
and Classification. The relocation
of the hardcopy materials to SSU
occurred in late 2014. The first
phase was to sort, categorize and
classify the types of information
that existed in the hardcopy
materials such as the files of the
Board of Directors (1898-2009),
annual reports (1952-2008),
activity files (1996-2006), and
the issues of The Nucleus (19242012). Work has also begun on the
financial and awards records, as
well as more recent issues of The
Nucleus. This work was defined
and primarily conducted by
Susan at SSU, using its in-house
database system. This effort has
led to increased communication,
a clearer definition of the types of
information, and the development
of the structure of the access
terms or keywords that would be
used to retrieve this information.
•P
 hase Two: Digitization of
Selected Archived Materials
and Public Access. The digital
processing effort began in
2016, and Susan has created
an information structure on the
SSU Digital Commons, which is
a hosted open access repository
with excellent search engine
optimization. The site currently
contains scanned issues of The
Nucleus that can be viewed
and downloaded. See https://
digitalcommons.salemstate.edu/
nesacs. By the end of 2018, SSU
had digitized 451 issues/52 years
of The Nucleus, investigated an

open source archival information
system software (Archive Space
https://archivesspace.org), and
the co-op student had found
a permanent position. A future
support person now needs to
be identified.
•P
 hase Three: Abstraction of
Key Nucleus Information. Initial
Nucleus information is being kept
stored on an Excel spreadsheet.
The details of this phase of
the project are fluid, and an
implementable framework will
be defined soon.
SE: I think Ken has answered this
question in detail.
AP: Ken, what is NESACS doing?
KM: Funding of NAP is the key
support provided by NESACS. It is
hoped that the Board of Directors
and the Board of Publications will
embrace a broader involvement in
digital storage, information retrieval,
and management of the current
and future electronic information.
I have scanned selected hardcopy
issues of The Nucleus, using
scanner settings (600 dpi, TIFF file
format) defined by Susan, in order
to get a feel for the “structure”
of the information presented in
the newsmagazine. This has also
allowed me to work with her to
facilitate information transfer of
the work that I was doing, and help
establish working protocols and
procedures that she would use
when addressing those materials.
At the present time, a cloud-based
BOX storage service https://www.
box.com has been identified and
three seats to the service have
been purchased, with allocation
of access to this resource being
defined. Disparate information is
being relocated to this service.

AP: Susan and Ken, we
understand that COVID-19
has presented some challenges
to your work. What do you aim
to accomplish through 2021
with the NESACS archives?
SE: COVID-19 has indeed been a
challenge. The university shut down
in March of 2020, and all work
has been remote up to this time.
We’re opening in the Fall of 2021,
and library staff will be working on
a hybrid schedule. It’s difficult to
project what the semester will be
like. My main project for the rest of
2021 will be setting up a new digital
repository system and migrating
the existing material from Digital
Commons to the new repository.
I hope to hire a new graduate
student to work on digitization.
In the meantime, I’ll be uploading
additional issues of The Nucleus
to the repository along with robust
descriptive metadata.
KM: Susan is facilitating the
relocation of copies of the scanned
materials stored at SSU to the
BOX Cloud service, of which I am
currently the administrator. It is
hoped that by the end of 2021,
a unified SSU-NESACS information
repository workflow will be defined
and implemented.
AP: How might NESACS members
help The Archive Project?
KM: NAP is seeking input and
help with the processing of both
hardcopy and digital information
with the following tasks:
• Identifying people and events
in the photos. Participants would
write their input in the comment
box under the photograph,
and it would be added to the
description.
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• Proofreading the scanned and
Optical Character Recognized
(OCR) materials to ensure that
the searchable records and their
information are not corrupted, that
valuable metadata is associated
with the PDF files of The Nucleus,
and that valuable metadata is
associated with other documents
such as photos, etc.
If you would like to help or wish
to access the information, please
contact me via e-mail at NESACS.
Archivist@gmail.com with the word
ARCHIVES in the Subject line. I can
then provide you with links to the
photos and other files.

SE: I can be reached at sedwards@
salemstate.edu.

STEM programs that are supported
by NESACS and its members.

AP: Ken and Susan, what role
do you see the NESACS Archives
playing in the future?

SE: Anniversaries are a great time
to start to highlight the history
of an organization. Although I’m
not a chemist, I recognize the
importance of NESACS, and have
been impressed with the notable
people who have dedicated their
time and effort toward growing
the organization. I hope that the
archives will be used to highlight
NESACS and its place in the
history of chemistry for the 125th
anniversary and beyond.

KM: With the approach to the 125th
anniversary of NESACS in 2023,
the recently scanned materials from
1998 through the current issues
of The Nucleus should provide the
information to compose content for
the Anniversary Issue. The Archives
also provide a rich resource for the
creation of articles (perhaps, an
Archives Corner?) for a glimpse
of the past and current challenges
facing chemistry, science, and

AP: Thank you for participating
in this Q&A. n

ACS 2022 National Award Winners
The list of winners of the ACS
National Awards for 2022 was
published in the September 27, 2021,
issue of Chemical & Engineering
News, and included the following
from NESACS. The recipients will
be honored at the awards ceremony
on Tuesday, March 22, 2022, in
conjunction with the ACS Spring
2022 hybrid national meeting in
San Diego.
ACS Award for Encouraging
Women into Careers in the
Chemical Sciences, sponsored
by the Camille and Henry Dreyfus
Foundation, Mindy Levine, Ariel
University, Israel. Mindy was the
2018 NESACS Chair and a member

of the faculty of the University of
Rhode Island; she emigrated to
Israel in 2019.
ACS Award in Pure Chemistry,
sponsored by the Alpha Chi Sigma
Fraternity and the Alpha Chi Sigma
Educational Foundation, Gabriela
S. Schlau-Cohen, Massachusetts
Institute of Technology.
James T. Grady–James H. Stack
Award for Interpreting Chemistry
for the Public, sponsored by
the American Chemical Society,
Jennifer L. Maclachlan, PID
Analyzers, Sandwich, MA. Jennifer
is currently on the NESACS Public
Relations Committee.

In addition, James Flack Norris
Award in Physical Organic
Chemistry, sponsored by the
ACS Northeastern Section, Sijbren
Otto, University of Groningen,
Netherlands.
Also, ACS Award for
Distinguished Service in the
Advancement of Inorganic
Chemistry, sponsored by Strem
Chemicals, Alfred P. Sattelberger,
University of Central Florida,
Orlando, FL.
For the complete list of awardees,
see https://cen.acs.org/people/
awards/ACS-2022-national-awardwinners/99/i35.
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The Nucleus: Volume I, Number 1 –
February 1924
By Morton Z. Hoffman (Boston University; Associate Editor of The Nucleus)
You may have noticed from the
front cover of the issue of The
Nucleus you are currently reading
that this is the 100th annual volume
of the NESACS newsmagazine. It is
appropriate, therefore, to look back
in time to the inaugural issue, so
as to understand better the science,
people, and culture of that time
in history.
For some reason that is not
clear, Volume I, Number 1, was
published in February 1924, not
during 1921-22, as would be
expected. The origin of this obvious
discrepancy remains a mystery,
and enlightenment is sought.
Perhaps the secret lies deeper in
the Section’s archives at Salem
State University, and more research
is needed. Right now, however,
let’s return to those yesteryears,
whenever they were.

February 1924
The U.S. President at the time of
Vol. I, No. 1, was Calvin Coolidge
(R), who had been elected VicePresident in 1920, and became
President upon the death of
Warren G. Harding in 1923;
Coolidge had served as Governor
of Massachusetts in 1919-21.
The Governors of Massachusetts
and New Hampshire in February
1924 were Channing Cox (R)
and Fred Brown (D), respectively.
The Mayor of Boston was the
famous (and rather infamous)
James Michael Curley (D),
who was also, at various times,
Governor of the Commonwealth,
Member of the U.S. House of

Cover page, The Nucleus, February 1924
Representatives, and inmate at the
Federal Correctional Institution
in Danbury, CT. In addition,
Prohibition, the nationwide
constitutional (18th Amendment)
ban on the production, importation,
transportation, and sale of alcoholic
beverages, was just four years old
in February 1924, and the Roaring
20’s were well underway.
In chemistry in 1924, the Bohr
model of atoms with orbiting
electrons was well established,
but the way the electrons
interacted in a chemical bond was
only vaguely imagined. At that time,
the quantum depiction of orbitals
and energy levels was evolving
slowly. However, descriptive
organic and inorganic chemistry,
kinetics, thermodynamics, and
electrochemistry, and the many
nuances of synthesis were very
highly developed.
On a personal note, in February

1924, my father, having come to
America at the turn of the century
as a babe-in-arms with his parents
from Czarist Russia, was learning
his occupation as a pharmaceutical
salesman in New York City. My
mother, who had been born in
New York of immigrant parents
from the Austro-Hungarian Empire,
was in her freshman year at Hunter
College as a mathematics major
and chemistry/physics minor, on
her way to becoming an elementary
school teacher. My parents married
in 1932.

Inaugural Issue
The first issue of The Nucleus
consisted of 12 pages:
p. 1 – Cover Page
p. 2 – Ad for the Merrimac
Chemical Company
p. 3 – February Meetings of the
Northeastern, Connecticut
Valley, and Rhode Island
Sections
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p. 4 – A
 d for Howe & French, Inc.
p. 5 – Masthead and Editorial
pp. 6-10 – R
 eport of the
Intersectional
Symposium
pp. 11-12 – News of the Sections

Cover Page
Note should be taken of the
mention of the cooperation of
the Connecticut Valley and the
Rhode Island Sections in the
publication of The Nucleus by the
Northeastern Section. In 1924,
NESACS was geographically
contiguous to both sections; the
Central Massachusetts Section,
with its colleges, universities, and
developing chemical industry
within Worcester County, had not
yet been established. The Maine
Section, although contiguous
to NESACS along its extensive
border with New Hampshire, was
largely localized in Bangor at the
University of Maine. Similarly, the
activities of the contiguous Green
Mountain Section (Vermont) took
place mainly in and around the
University of Vermont in Burlington.

February 1924 Meetings
of the Sections
The Northeastern Section
The 191st NESACS meeting was
held on Friday, February 8, 1924,
at the Wedgewood Restaurant, 531
Washington St., Boston, a building
across from Avenue de Lafayette,
near the Hyatt Regency Hotel, and
a few doors from the Emerson
Paramount Center. No restaurant
is currently at that address, but the
building, which was constructed
around 1920, is still there.
The speaker at the meeting was
Prof. Lyman C. Newell; his talk was
on “The Founders of Chemistry

in America.” The meeting offered
“an unusual opportunity to hear
about the earlier days of American
chemistry and to see the many
slides, portraits, rare books,
autograph letters, documents,
and other memorabilia which Dr.
Newell has collected. The address
will emphasize especially the
work of the early New England
chemists. Prof. Newell, well-known
as the Head of the Department of
Chemistry of Boston University, is
the present secretary of the Section
of History of Chemistry of the ACS.”
The cost for dinner before the 8
p.m. meeting, which was “illustrated
with lantern-slides, portraits,
documents, etc.” was “$1.25 per
plate.” Prof. Newell is remembered
today in NESACS with the Grants
to Secondary School Chemistry
Teachers that bear his name.
https://www.nesacs.org/awards_
newell.html
An Executive Committee meeting
was held earlier that day in the
office of Dr. Gustavus J. Esselen,
the NESACS chair and founder of
the Esselen Research Corporation,
at 276 Stuart St., Boston, which was
at the intersections of Columbus
Ave. and Arlington St., across
from the Park Plaza Hotel and The
Castle. Dr. Esselen is remembered
100 years later in NESACS with the
very prestigious Esselen Award for
Chemistry in the Public Interest.
https://www.nesacs.org/awards/
esselen/awards_esselen_bio.html
A notice was also posted about
“The First Quadrennial Leap Year
Party of the Section,” which “will
be perpetrated at the American
House” on February 29th. The venue
was a hotel, which was opened in
1835, at 58 Hanover St., Boston,
near the intersection of Congress

Street; it was demolished in 1935.
https://en.wikipedia.org/wiki/
American_House_(Boston)
Tickets, including entertainment
and a buffet lunch, were $1.50.
The Connecticut Valley Section
The meeting of the Section was
held in the evening of Saturday,
February 9, 1924, at the University
Club in Hartford. Prof. Harry A.
Curtis of Yale University spoke on
“The Application of the Nitrogen
Problem to Agriculture.” “Mr.
Curtis has spent several years in
Government nitrate plants and
industrial laboratories and is very
well fitted to speak on all phases
of the subject.” Excursions to two
stations of the Hartford Electric
Light Company were scheduled
for the afternoon.
The Rhode Island Section
On Tuesday, February 19, 1924,
a joint meeting was held with the
Providence Engineering Society
at the Jesse Metcalf Chemical
Laboratory of Brown University.
The speaker, Dr. Marston T. Bogert
of Columbia University, gave an
illustrated talk on “Science and Art
in the Perfume Industry.” “He will
tell us about the orange groves
of Algeria, the rose plantations of
Bulgaria, the sandal trees of India,
and much else besides. This will
be an open meeting and ladies are
invited. All our members are urged
to come and bring their friends.”
Masthead and Editorial
The masthead offered subscriptions
to The Nucleus for “one dollar a
year;” publication was described
as occurring “monthly from October
to June.”
Among the names on the masthead,
two are immediately recognized:
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superfluous. Nevertheless,
The Nucleus opens its career
with confidence that it is going
to prove of genuine value.

Masthead, The Nucleus, February 1924
James Flack Norris (Simmons
College; M.I.T.), for whom the
NESACS Award for Outstanding
Achievement in the Teaching of
Chemistry https://www.nesacs.
org/awards_norris.html and the
Norris-Richards Undergraduate
Summer Scholarships https://
www.nesacs.org/awards_norrisrichards.html are named, and the
aforementioned Lyman C. Newell,
whose collection of historical
scientific documents and books
reside in the Mugar Library at B.U.
For a detailed biography of Newell,
who served many years as the
Chair of the ACS Division of History
of Chemistry (HIST), see http://
acshist.scs.illinois.edu/roster/
officerbios/NewellLymanChair.pdf.
The Editor, Gorham W. Harris
(Simmons College), included an
editorial, “The Nucleus Explains
Itself,” which, while containing
phrases that are not consistent
to the standards of inclusion and
respect of today’s ACS, is worth
reading as a view to the imagined
future of The Nucleus.

“In an age like this when the
presses, like volcanoes, are
pouring out appalling floods
of printed matter, a new
publication, however modest
in size, is under obligation to
justify its existence and its
right to ask for the attention
of busy people. To the chemist
especially, whose mountainous
annual accumulation of
journals is an embarrassment
of wealth for him and a casus
belli to his wife, another
periodical may appear

“Although the Northeastern
Section of the Society carries
the responsibility of editing
and publishing the monthly,
other New England Sections,
as the cover proclaims, are
coöperating in the undertaking.
Not only does this bulletin
plan to notify us of meetings
to come, summarize the
addresses delivered to our
Section and print other matters
of local interest, but it will
acquaint us also with the
activities of the other Sections
with whom we are coöperating.
“We hope, therefore that
The Nucleus, living up to
the suggestion in its name,
may bring the New England
Sections into closer affiliation
than heretofore, and furnish a
convenient vehicle transmitting
information and news to their
members.”
The Northeastern Section
The NESACS officers in February
1924, who already have been

The NESACS officers in February 1924
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mentioned above, include Gustavus
J. Esselen, Chair, and Councilors
Lyman C. Newell and James Flack
Norris. Another Councilor was
James Bryant Conant, Professor
of Chemistry at Harvard University,
and later President of Harvard and
the first U.S. Ambassador to West
Germany after WWII; his name is
enshrined in the ACS James Bryant
Conant Award in High School
Chemistry Teaching.
https://www.acs.org/content/acs/
en/funding-and-awards/awards/
national/bytopic/james-bryantconant-award-in-high-schoolchemistry-teaching.html
The Vice-Chair of NESACS
was Hermann C. Lythgoe, the
Director for the Division of Food
and Drugs at the Massachusetts
Department of Public Health in
Boston, a lecturer and prolific
writer of scholarly scientific
articles, an accomplished amateur
photographer, and a generous
supporter of the Boston Symphony
Orchestra. https://prabook.com/
web/hermann_c.lythgoe/1394882

Report on the Intersectional
Symposium on Catalysis
This symposium, which was
organized by the Northeastern,
Rhode Island, Connecticut Valley,
and New Haven Sections, was
held on January 12, 1924, at M.I.T.,
with more than 500 participants.
“The weather was balmy, contrary
to the best Boston traditions of
the season, and the speakers on
the program were men of such
authority in the field chosen that
chemists were naturally attracted
from all directions.” The meeting
was chaired by Professor W.D.
Bancroft of Cornell University,
who provided witty and stimulating
comments so that “every paper

called forth many questions and
remarks and even verbal battles
from the audience, and the
discussion periods were of unusual
value and interest.”
The following presentations were
made:
“Photo-chemistry and Catalysis,”
Professor Wilder D. Bancroft,
Cornell University. “Certain
organic decompositions, which
may be effected with the aid of
catalysts, may also be brought
about by exposure to ultraviolet
light, with catalyzers entirely
absent. Examples are the splitting
of alcohol into ethane and water,
of acetone into ethane and carbon
monoxide, and of alcohol into
acetaldehyde and hydrogen.
Such purely photochemical effects
seem to offer strong support to the
electronic explanation of catalytic
action. If a narrow enough band
of ultraviolet light of sufficient
intensity could be brought to bear
upon an organic compound, it
might be possible by the proper
choice of the band to split an
organic compound at any particular
bond desired, since there is a line
or series of lines corresponding to
every bond in the compound. Thus,
organic chemistry may find itself
centering attention again upon
the radicals of organic compounds.”
Prof. Bancroft was an Assistant
and Instructor in Chemistry at
Harvard University, and spent his
professorial career at Cornell. He
was Editor of the Journal of Physical
Chemistry, and was ACS President
in 1910. https://www.electrochem.
org/bancroft
“Negative Catalysis,” Professor
Hugh Stott Taylor, Princeton
University. “The use of small
amounts of acetanilide in hydrogen

peroxide and of alcohol in
chloroform are familiar examples
of the practical application of
negative catalysis. Lead tetraethyl, which has been found
to be an effective anti-knock
compound in gas engines, may
also function as a negative catalyst,
for it can retard the oxidation of
benzaldehyde. A negative catalyst
often acts by removing an active
positive catalyst, but there are
cases not to be explained in this
way. Not only is the oxidation of
sodium sulfite under the catalytic
influence of copper hindered
by a substance which removes
copper, but its non-catalytic
photochemical decomposition
can also be retarded by the same
negative catalyst. Very small
quantities of the negative catalyst,
as little as one part in 10,000, will
serve to decrease the velocity
of these reactions. There must
be present in the mixture of the
reacting substances one molecule
of the negative catalyst for every
molecule of reactive substance that
undergoes change during a period
of a half minute.”
Prof. Taylor received the Remsen
Award of the ACS Maryland
Section in 1951. A British subject,
he was knighted by Queen
Elizabeth II in 1953 for his services
to the Manhattan Project during
World War II. https://en.wikipedia.
org/wiki/Hugh_Stott_Taylor
“New Catalytic Effects of Zinc
Chloride and of Aluminium
Chloride,” Professor James Flack
Norris, Massachusetts Institute
of Technology. “The rates at which
a single compound reacts with
each of the members of a series
of compounds of a given type
are being carefully determined
at the Institute, in order to measure
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the effects of changes within the
molecule upon the reactivity of its
atoms. Solvents or catalytic agents
outside the molecule also affect the
bonds in the activated compound in
a similar way. Two molecules when
brought together must change the
attraction between the atoms within
the molecule. Solvents may then be
regarded as true catalysts since they
alter the strength of the affinities
between the atoms of the dissolved
molecule. The molecular compound
of benzoyl chloride and aluminum
chloride forms condensations
with many kinds of substances,
such as ethers, esters, ketones,
and saturated and unsaturated
hydrocarbons. Zinc chloride, when
used in the preparation of alkyl
chlorides from anhydrous alcohols
and hydrogen chloride, has been
supposed to act as a dehydrating
agent. This suggests that other
catalytic reactions ordinarily carried
out in anhydrous solvents, might be
brought about also in the presence
of water.”
Prof. Norris was ACS President
in 1925 and 1926. For a detailed
biography and his connection to
NESACS, see https://www.nesacs.
org/awards/norris/JFNorris-Man_
and_Award.pdf.
“Ammonia Catalysis,” Dr. A.T.
Larson, Fixed Nitrogen Research
Laboratory, U.S. Department
of Agriculture, Washington,
DC. “Probably the greatest
single contribution of the Fixed
Nitrogen Laboratory has been the
development of a very reactive and
stable catalyst for the synthesis
of ammonia. During the war, a
mixture of iron and molybdenum
oxides seemed to promise the best
results. Using precipitated oxides,
the Laboratory has since tested
the suitability of about twenty-five

metals as catalysts. A number of
considerations including the cost of
the catalyst showed the iron group
of metals to be the most suitable,
and pure iron oxide proved to be
the most active of the group, but
it deteriorated rapidly when the
temperature reached 550°. When
precipitated in tap water, the oxide
was more active and longer-lived
than when distilled water was
used. Many substances when
incorporated into the catalyst by
being stirred with the fused mass,
showed a decider promoter action
like the impurities in tap water.
The mechanism of promoter action
is still a matter of speculation.”
During World War I, the Fixed
Nitrogen Research Laboratory
was established within the U.S. War
Department with the purpose of
developing the means to generate
oxides of nitrogen from N2 and
O2 in air in order to convert them
into nitric acid and nitrates for
the manufacture of fertilizers and
explosives. Inasmuch as the supply
of sodium nitrate from Chile had
been curtailed by the German
blockade during the war, and the
newly discovered Haber-Bosch
process enhanced Germany’s
war effort, the scientific activities
of the Fixed Nitrogen Research
Laboratory were of the utmost
importance to the U.S. and its allies.
After the war, the Laboratory was
transferred to the U.S. Department
of Agriculture. Dr. Larson was one
of its very productive chemists.
For more information about the
Fixed Nitrogen Laboratory, see The
Scientific Monthly, Vol. 22, No. 2,
Feb. 1926 https://www.jstor.org/
stable/i201828.
“Electro-Catalytic Production of
Oxygen,” Professor Colin G. Fink,
Columbia University. “There is a

great difference between chemical
corrosion and electrolytic corrosion.
In a number of alloys are set up
as anodes in a series of small
cells with a solution containing
sulfate, nitrate and chloride ions,
and a current of 15 to 20 amperes
per square foot is passed through
for three days, the anodes show
marked differences. Those anodes
resisting electrolytic corrosion but
not chemical, are eaten away only
above the surface (by acid spray
thrown up by the gases evolved).
For the electrolytic production
of oxygen and hydrogen, iron
electrodes plated with nickel are
better even than platinum, for not
only does the nickel-plated iron
resist corrosion, but its use cuts
down the voltage required and
hence the current consumed, as
much as one-third. Those metals
are best for plating which form
two or more oxides or which will
form insoluble compounds in the
solutions used, such as barium,
manganese, cobalt, nickel, lead,
and silver, the last of which gives
remarkable results. Certain oxides
may also be used as promoters.”
Prof. Fink was President of the
Electrochemical Society, 1917-1918.
For an extensive biography, see
https://www.electrochem.org/fink.

News of the Sections
Connecticut Valley Section
The December 1923 meeting
was held at the Nayasset Club in
Springfield, MA, on the evening of
the 15th. After dinner, Mr. S.A. Hood
spoke on “Some By-products of
Chemistry.” “He dealt particularly
with the isolation of essential oils,
illustrating his remarks with slides
picturing the various stages in the
processes from flowers or fruits to
the perfumes or flavoring materials.”
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The Merrimac Chemical Company

Rhode Island Section
At the meeting on December 17,
1923, at the Chemical Laboratory at
Brown University in Providence, Dr.
Charles A. Kraus (Clark University)
spoke on “The Properties and
Manipulation of Glasses.” “In the
first part of his talk, he outlined the
composition of various kinds of
glass, and told how the introduction
of various ingredients altered the
fusibility, solubility, and stability
of the product. Methods of sealing
together different kinds of glass
were described, and interesting
samples passed around. Later
in the evening, the speaker ably
demonstrated with the blast lamp
his skill in producing different
types of seals. He also illustrated
the manipulation of silica in the
gas-oxygen flame. Silica seems
to be quite as easy to manipulate
as glass, if you only know
how! The audience of nearly a
hundred enjoyed the talk and the
demonstrations.”

Adverstisement for Howe & French, Inc.

The office building, which housed
the corporate headquarters of the
Merrimac Chemical Company at
148 State St. in downtown Boston,
was constructed in 1858; it still
exists. n

Advertising
Howe & French, Inc.
Howe & French, Inc., was a Bostonbased company that was involved
in the manufacture of chemicals,
pigments, paints, oils, dyestuffs,
drugs, and medicines. Founded
in 1834, and originally located at
69-71 Blackstone Street in Boston’s
Haymarket area, it subsequently
moved to 99 Broad Street at the
corner of Franklin Street, in what
is now Boston’s Financial District.
That building, which was built
in 1857, still exists, and is the site
of multi-million dollar condos.
The telephone number of the
company, Main 5910, reflects the
system that existed at that time.
The prefix of the number morphed

Founded in 1853, the predecessor
to the very successful Merrimac
Chemical Company and its
successor (Merrimac Division of
Monsanto) manufactured sulfuric
acid, arsenic-based insecticides,
acetic acid, and chemicals for use
in the textile, leather tanning, and
paper manufacturing industries
in locations within the Aberjona
River watershed in Woburn, MA.
Monsanto closed the facilities in
1934; however, the toxic residues
of the operations remained for
years. In 1979, families that lived in
the area filed a lawsuit; a trial was
held in 1986, and appeals lasted
into 1990. https://serc.carleton.edu/
woburn/issues/chem_industries.
html The story of the case was the
basis of the book, “A Civil Action,”
and of the 1998 film of that name.
https://en.wikipedia.org/wiki/A_
Civil_Action_(film)

Adverstisement for The Merrimac
Chemical Company
into MAI, and then into MA4. When
digital dialing came about, the
prefix became 624, which still exists
for some telephones within Suffolk
County (area code 617).
It appears that Howe & French is
no longer in business.

The author of this article wishes
to thank Ken Mattes (NESACS
Archivist) and Susan Edwards
(Salem State University) for
providing the scanned copy of the
February 1924 issue of The Nucleus.
To download the full text, go to
https://digitalcommons.salemstate.
edu/nucleus/1.
The author also invites comments
about the material in this article,
and additional information about
the people, places, and science
mentioned. Contact: hoffman@
bu.edu.
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Retirement Workshop
retiring? You need a plan.” OK, fair
enough. What does that mean and
where do I get it? I started noticing
that when I introduced myself,
I began with “I used to be…” I had
lost my identity and had no idea
how to find a new one. It took me
about three years to get my mind
right.

Speaker:
Bill Carroll (2005 ACS
President), Certified
Retirement Coach
Date and Time:
Saturday, November 20, 2021;
2-5 p.m. EST
Registration:
https://american-chemicalsociety.zoom.us/meeting/
register/tZUlcuuvpjgpGdfb
A4usjOqmN7hGseHpRyS1
Bill Carroll is a Certified
Retirement Coach, who has
developed a workshop called
“Skydiving Into Retirement: How to
Enjoy the Ride and Land Softly.” He
has been piloting it for a year, and
later in 2021, it will be integrated
into the ACS Career Pathways
series. The goal of the workshop
is to help those who are preparing
for retirement or are newly retired
understand the changes in
environment and identity and start
to map out values, interests, and
skills that can be put to use for the
next phase.
Bill relates the following story about
retirement: It’s more common than
you might think!
Charlie retired a bit early at 63.
His job had moved from Dallas to
Los Angeles, and he didn’t want
to move with it, but because he had
fully contributed to his retirement
savings for 40 years, he was
financially set.
The first two weeks were blissful.
No phone calls, no e-mails, no
demands from work, golf every
day. The second two weeks were

confusing: no phone calls, no
e-mails, no demands from work.
Golf slacked off because his back
hurt and he hated playing alone.

In ACS we have lots of career tools
– how to write a resume, how to
network, how to interview. Most
of those tools are useful to our
new graduates, looking for their
first job, and to people in midcareer, looking to make a change.
Our big gap was preparing for
retirement from your first career.
I know I could have used that tool,
and so I decided to invent it. My
last pilot run of “Skydiving into
Retirement” will be with NESACS
on Saturday, November 20.

Time passed. One day it occurred
to him, “I’ve been retired for three
months and I’m nearly panicked.
My job was my life. I don’t think my
life should be over at 63, but I’m not
finding the consulting work I hoped
for, and my old work-friends moved
on with the company.”

The simple fact is this: When you
retire, and for the subsequent
20 to 30 years or so, you will be
responsible for the 2,000 hours per
year that were previously structured
by your career, and before that by
your education. That’s a lot of time
to kill watching cat videos.

“When I tell people I’m retired, I get
one of two reactions: ‘You must be
the happiest man alive — all that
freedom and no demands!’ or the
‘dead man walking’ eyes-glazedover irrelevant old guy look. Is
my life really over? I don’t know
if I can recover the self-esteem I
had when my first name was Vice
President. Kris Kristofferson was
right: ‘Freedom’s just another word
for nothing left to lose.’”

A unique feature of this workshop
is its participatory nature. It is not
meant to be a lecture; preliminary
work, which will take about
90 minutes, will be provided
beforehand to set the stage and
get each participant started on
a strategic plan for the next phase.
Nor is it a financial workshop,
although it points up some financial
considerations retirees should
address with professionals.

My personal story was different,
but similar. Everyone said, “You’re

Looking forward to seeing you on
November 20. n
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Marijuana: Law and Science – Part Two
By Gene Holt
mixture, or preparation of such
plant, its seeds or resin.”
Thus, the term “cannabis” refers
to the plant itself, while marijuana
refers to the specific parts of the
cannabis plant, and what is derived
from those parts.

Editor’s Note: This overview article
is not intended to encourage,
discourage, or provide instructions
for the cultivation, possession, or use
of cannabis, marijuana, or hemp.

The Science
Terminology: Cannabis,
Marijuana, and Hemp
These terms are often used
interchangeably, especially
cannabis and marijuana. In order
to clarify their strict relationships,
the following paragraphs provide
the taxonomic description of
cannabis, followed by definitions
of marijuana and hemp as used
in Federal statutes.
First, the plant in question is a
member of the family Cannabaceae,
the genus Cannabis, species
Cannabis sativa, with two
subspecies, sativa and indica. In
addition, hybrids of the subspecies
are common.
The term “marihuana” is defined
in the CSA as “all parts of the
plant Cannabis sativa L., whether
growing or not; the seeds thereof;
the resin extracted from any part of
such plant; and every compound,
manufacture, salt, derivative,

The term “hemp” is defined in
the U.S. Farm Bill of 2018 as “the
plant Cannabis sativa L. and any
part of that plant, including the
seeds thereof and all derivatives,
extracts, cannabinoids, isomers,
acids, salts, and salts of isomers,
whether growing or not, with a THC
concentration of not more than
0.3 percent on a dry weight basis.”
Thus, hemp refers to cannabis
plants that have been bred to
contain only small amounts of
the psychoactive THC.

Classes of Compounds
in the Cannabis Plant
There are three main types
of substances in cannabis:
cannabinoids, terpenes, and
flavonoids. Their total numbers are
not well defined; various reports
vary from over 400 to almost 700
substances, of which 60 to more
than 100 have been reported to
be cannabinoids. Over 120 different
terpenes have been found along
with 20 reported flavonoids. The
disparities among cannabis plant
compositions may be due to the
plants having been grown under
varying conditions, or analyses for
different subspecies.
Cannabinoids are the substances
that interact with the body’s
endocannabinoid system (see
description below) and are
responsible for the physical and

psychological effects of marijuana.
The roles of the terpenes and
flavonoids are unclear, although
anecdotal accounts speak of an
“entourage” effect of the whole
plant extract, especially due to the
terpenes, as different from the effects
of the isolated cannabinoids by
themselves. There are also anecdotal
reports that the sativa and indica
sub-species differ in their effects on
the body, perhaps due to differences
in their chemical makeups.
The most abundant of the plantderived cannabinoids, which are
called phytocannabinoids, are
∆9-tetrahydrocannabinol (THC) and
cannabidiol (CBD). Actually, neither
is found in the plant; rather, it is
their phenolic acid precursors that
are present. However, these are
unstable and decarboxylate readily
to THC and CBD respectively,
especially when heated. So, for all
practical purposes, THC and CBD
are the products of the cannabis
plant.
Hydroxylation of THC in the body
results in the actual psychoactive
compound, 11-OH-THC, which
is responsible for the marijuana
“high,” among many other effects
discussed later. Less is known
about the relative biological
properties of CBD compared to
its metabolites. In any case, they
do not produce the high associated
with THC, although they produce
effects in the body such as
sedation. In addition, as discussed
later, they have been found useful
in the treatment of certain forms
of epilepsy.
In a 2018 interview, Raphael
Mechoulam, an Israeli chemist
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Delta-9-tetrahydrocannabinol
considered by many to be the
father of cannabinoid research,
disclosed that his laboratory had
stabilized the phenolic acids via
esterification, and that the esters
had proved to be very active
physiologically. In fact, he predicted
that future chemical modifications
of the cannabinoids would produce
new medications.
The difference between the two
isomers is the ether linkage at the
5,6 position in THC and the hydroxyl
group at the 5 position in CBD.
CBD was first isolated in the
early 1940’s by Roger Adams
and, independently, by Alexander
Todd. The structure of CBD was
reported in 1963 by Mechoulam
and Shvo, and the isolation,
structure elucidation, and synthesis
of THC was reported by Gaoni and
Mechoulam in 1964, from work at
the Weizmann Institute in Israel.
Subsequently, scores of other
phytocannabinoids have been
isolated and investigated to some
extent.
The body produces endogenous
cannabinoids (endocannabinoids),
which also interact with the
endocannabinoid system. The two
key substances are anandamide
(arachidonoylethanolamide; AEA)
and 2-arachidonoylglycerol (2-AG).
The terpenes and flavonoids
have been less well studied than

Cannabidiol
have been the cannabinoids. The
terpenes are responsible for the
various aromas from different
strains of marijuana. They may
also play a role in the varying
physical and psychological effects
of different strains of marijuana.
Among the most abundant are
myrcene and limonene.
Flavonoids, polyphenolic
compounds, affect the odor and
flavor of the various marijuana
strains. They may also have
synergistic properties affecting the
cannabinoids, or other effects such
as anti-inflammatory and antioxidant
effects. Some of the most common
are quercetin and luteolin.

Endocannabinoid System (ECS)
The ECS is a ubiquitous lipid
signaling system found in all
vertebrates. It plays a role in a
wide range of physiological and
pathophysiological processes,
including for example, nervous
system development, immune
function, and inflammation. There
is also evidence that dysfunction
of the ECS contributes to many
human diseases, including pain,
inflammation, psychiatric disorders,
and neurodegenerative disease.
The ECS is composed of the
endocannabinoids, endogenous
neurotransmitters which bind to
cannabinoid receptors, the key
two of which have been labeled

CB1, mostly found in the brain
and central nervous system,
and CB2, mostly found in the
peripheral nervous and immune
systems, although they are also
found throughout the body. The
other components of the ECS are
enzymes and proteins. Together
they are responsible for the
synthesis and degradation of the
endocannabinoids.
The discovery of the ECS proceeded
in stages. In 1973, the brain’s
opiate receptor was found. This
set off a search for other receptors
for exogenous agents such as
cannabinoids. In 1988, Allyn Howlett
and William Devane, then at the
St. Louis University School of
Medicine, found that the mammalian
brain contained receptors for
cannabinoids. In the early 1990’s Lisa
Matsuda, at the National Institutes
of Mental Health, found the DNA
sequence of the CB1 receptor and
later cloned it. In 1993, the CB2
receptor was cloned by Sean Munro
at Cambridge University.
The first endocannabinoid to
be discovered was anandamide,
in 1992, by William Devane
and Lumir Hanus in the lab of
Professor Mechoulam at the
Hebrew University in Jerusalem.
Soon after, 2-AG was discovered
by Mechoulam and Shimon
Ben-Shabat.
THC binds to both the CB1
and CB2 receptors, as do the
endocannabinoids, AEA and
2-AG. CBD has little binding
affinity for either receptor, but
can act as an antagonist to both,
thus modulating the effects of
THC. THC is responsible for the
“high” associated with the use of
marijuana. It also has been found
to produce other effects associated
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with marijuana, including reduction
of nausea and vomiting, appetite
stimulation, reduction of pain
and inflammation, and increased
muscle relaxation. Some of its
possible adverse effects include
dizziness, somnolence, dry mouth,
disorientation, anxiety, and acute
psychosis. Other recent studies
have also found that longer-term
usage of marijuana can cause
declines in the ability to recall
words, while another has reported
reduced thickness of the frontal
cortices among adolescent users
of marijuana.
Counter-intuitively, since marijuana
is commonly used to alleviate the
nausea and vomiting due to cancer
chemotherapy, THC also affects
the gastrointestinal system, and
daily marijuana use for several
years has sometimes resulted
in cannabinoid hyperemesis
syndrome, characterized by severe
and repeated bouts of vomiting.
Although the cause remains
unclear, a recent study found
mutations among sufferers in the
genes affecting neurotransmitters,
the ECS, and the cytochrome
P450 complex associated with
cannabinoid metabolism. Another
factor is the lipophilicity of THC and
its resultant retention in fatty tissue,
especially in chronic users. (This
retention is why users of marijuana
may test positive for marijuana use
for some period after the use.)
With regard to the metabolism of
cannabinoids by the cytochrome
P450 complex, it is important to
note that many drugs are similarly
metabolized in the body. Thus, the
use of cannabinoids in conjunction
with certain medications may
produce unwanted side effects
through competition for the enzymes.
CBD, while not producing the high

HO

O
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H

Arachidonoylethanolamide
of THC, has the psychological
effects of anti-anxiety and antipsychosis. CBD also affects
numerous physiological systems,
and the Health and Medicine
Division of the National Academies
suggested in 2017 that “there
is evidence that CBD could
potentially be exploited in the
treatment and symptom relief of
various neurological disorders such
as epilepsy and seizures, anxiety,
and movement disorders (e.g.,
Huntington’s disease, amyotrophic
lateral sclerosis, and multiple
sclerosis).” However, the report
concluded “that the research data
to date is not sufficient to reach
any conclusion on effectiveness or
safety in these areas.” (Since then,
the FDA has approved CBD for the
treatment of certain forms of severe
epilepsy, as described below.)

Approved CannabisBased Drugs
GW Pharmaceuticals, based in
Cambridge, U.K., has developed an
oral formulation of purified CBD,
approved as Epidiolex® in the U.S.
by the FDA. It was initially launched
in the U.S. in November 2018,
by GW’s subsidiary, Greenwich
Biosciences, for the treatment of
seizures associated with LennoxGastaut syndrome (LGS) or Dravet
syndrome, two rare and severe
early-onset, drug-resistant forms
of epilepsy, in patients two years

2-Arachidonoylglycerol
of age and older. In July 2020,
the FDA expanded the approval
of Epidiolex®, adding a new
indication for seizures associated
with Tuberous Sclerosis Complex
(TSC) in patients one year of age
and older. Along with this new
indication, the age range was
expanded to include patients
one year of age and older who
experience seizures associated
with LGS or Dravet syndrome.
Marinol®, a synthetic enantiomer
of THC, was approved by the FDA
in 1985 for HIV/AIDS-induced
anorexia and for chemotherapyinduced nausea and vomiting.
However, its use required
the approval also of the Drug
Enforcement Agency (DEA), which
in 1986 authorized the rescheduling
of the active ingredient (but only in
sesame oil and encapsulated in soft
gelatin capsules) from Schedule
1 of the CSA. This change was
prompted by the fact that the active
ingredient, as a synthetic, is not
derived from the cannabis plant.
Thus, marijuana itself continued in
Schedule I. This approval allowed
the drug to be distributed in the
U.S., although the use continued
to be strictly controlled. Marinol®
was trademarked by Unimed
Pharmaceuticals, which was
subsequently acquired by Solvay,
the marketing agent for the
branded Marinol®. Generic versions
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are marketed under the trade name
Dronabinol.
GW Pharmaceuticals has also
developed a drug, Sativex, also
called nabiximols, which is a
proprietary blend of THC, CBD,
some minor cannabinoids, and
terpenes, and is used to treat
spasticity due to multiple sclerosis;
it has been approved in a number
of countries, but not in the U.S.
The company states that it is
commencing clinical trials in the
U.S. for the treatment of spinal
cord injury and PTSD, as well as
spasticity from multiple sclerosis.

Hemp and CBD Products
The Agriculture Improvement Act
of 2018 (2018 Farm Bill) removed
hemp from the definition of
marijuana in the CSA. However,
the Bill preserved FDA’s authority
over hemp products. Thus,
hemp products must conform to
applicable FDA requirements and
standards.
This removal of hemp from the list
of CSA controlled substances has
resulted in an explosion of new
products derived from hemp plants.
One such product is food obtained
from hemp seed, which does not
contain THC or CBD. Thus, hulled
hemp seed, hemp seed protein
powder, and hemp seed oil can be
legally used in the U.S. food supply.
They must, of course, comply with
the usual FDA food requirements.
However, there have been many
other hemp products marketed
that do contain CBD, and regulation
of these is more complex; (one
exception is Epidiolex®, which
has, as discussed above, been
approved as a drug.) Thus,
products containing CBD have
been produced as, among other
things, foods, dietary supplements,

veterinary products, and cosmetics.
In the case of foods and dietary
supplements, the Food, Drug and
Cosmetic Act makes it illegal to
add an approved drug to them.
Since the approval of Epidiolex®,
therefore, foods and dietary
supplements containing CBD
cannot be introduced into interstate
commerce. (Dietary supplements
are defined as products taken
by mouth that contain a dietary
ingredient, which may include
vitamins, minerals, amino acids,
and herbs and botanicals that can
be used to supplement the diet.)
CBD-containing products are not
allowed to make health claims,
nor can they be labeled as dietary
supplements, since they contain
the approved drug CBD. It should
be noted also that the FDA has
concluded, based on its experience
with Epidiolex®, that CBD presents
certain safety risks, including the
potential for liver damage and the
possibility of interacting with some
medications or with alcohol, thereby
increasing the risk of sedation
and drowsiness. In addition, male
reproductive toxicity has been found
in animal studies, and the effects of
long-term use are unknown.
The FDA and the Federal Trade
Commission have issued a number
of warning letters to marketers of
CBD products based on the above
violations and/or false advertising.
Some letters have also warned of
failure to follow Good Manufacturing
Practices. For example, some
products were mislabeled as to
actual CBD content, or had lacked
proper testing and record keeping.
Some contained heavy metals,
psychedelics, or pesticides. The
letters warn of possible seizure or
injunction for failure to correct the
violations. n
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New ACS Membership Packages

NESACS Sponsors

ACS has announced its new membership packages, effective
January 1, 2022.

Platinum $5000+

The Premium Package

This package provides full access to all ACS activities; if you are a
current ACS Member, it offers identical benefits to what you enjoy
today with realigned pricing.
Regular Members – $160
Society Affiliates – $160

Graduate Students – $55
Undergraduate Students – $25

The Standard Package

This package is ideal if you want to remain active in the Society,
but do not attend many events or need wider access to ACS
Publications. It is only available to existing members or prospective
members who have a degree, certification, or significant work
history in the chemical or related STEM sciences, or have
certification as a teacher of a chemical science.
Regular Members – $80

The Basic Package

Anyone with an interest in chemistry or the allied sciences is invited to
join the ACS. This package is a great way to be introduced to the ACS
and the community, and to be connected to our diverse network of
professionals.
This package is available to everyone in the chemistry enterprise, as
well as to chemistry enthusiasts at no cost.
For details, see https://www.acs.org/content/acs/en/membership/
membership-packages.html.

“

Biogen
Pfizer
Sanofi

Gold $3000
up to $5000
AstraZeneca
MilliporeSigma

Silver $1500
up to $3000
Bristol-Myers Squibb
Celgene
Jnana Therapeutics

Bronze $500
up to $1500
Arvinas
Concert Pharmaceuticals
Cydan
Decibel Therapeutics
DeuteRx
Hitgen Pharma
Morphic Therapeutic
New England Biolabs
Pace Analytics
Paraza Pharma
Pharmaron
Ribon Therapeutics
Sage Therapeutics
Strem Chemicals
Takeda
Tango Therapeutics
Xenon

Sponsors are hot links.
Click on a sponsor
to visit their website.
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Spring 2021 ACS Member-Get-A-Member
Virtual
Regional
How do you get a PTE blanket?
Meetings

Attention all ACS Members!You are invited to participate in the 2021 Member-Get-A-Member Campaign that offers current members a free Periodic
Table of the Elements blanket.

How do you get a PTE blanket?
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links
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poster sessions,
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networking opportunities organized by
Western Washington University. Thanks
to the generosity of the NORM 2021
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meeting is complimentary!
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Calendar

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:
Boston College
https://www.bc.edu/content/bc-web/schools/mcas/
departments/chemistry/news-and-notes.html#events
Boston University
https://www.bu.edu/chemistry/research/seminars
Brandeis University
https://www.brandeis.edu/chemistry/events.html
Harvard University
https://chemistry.harvard.edu/calendar/upcoming
MIT
https://chemistry.mit.edu/events
Tufts University
https://chem.tufts.edu/news-events/events
UMass Boston
https://www.umb.edu/academics/csm/chemistry/events
UMass Lowell
https://www.uml.edu/sciences/chemistry/colloquia.aspx
University of New Hampshire
https://ceps.unh.edu/chemistry/seminars/fall-2021seminar-series

November 1
Prof. David Christianson (UPenn)
BU, 11:15 am

Prof. Nagarajuna Gavvalapali
(Univ. Georgetown)
Brandeis, Gerstenzang 123, 4:00 pm

Prof. Jim Morken (BC)
Brandeis, Gerstenzang 123, 4:00 pm

November 16
Prof. David Nagib (Ohio State)
C-H. and C-O Functionalization
via Radical Chaperones
Harvard, 4:15 pm

November 2
Prof. Polly Fordyce (Stanford)
Leveraging microfluidics for
high-throughput and quantitative
biophysics and biochemistry
Harvard, 4:15 pm
Prof. Sabre Kais (Purdue)
Quantum Information and Quantum
Computing for Complex Chemical Systems
MIT, 3:00 pm
November 4
Prof. Vy Dong (UCal Irvine)
MIT, 4:00 pm
November 8
Prof. Humin Zhao (Univ. Illinois)
BU, 11:15 am
Prof. He Dong (UT Arlington)
Brandeis, Gerstenzang 123, 4:00 pm
November 9
Prof. Song Lin (Cornell)
Harvard, 4:15 pm
Prof. Jessica Anna (UPenn)
Ultrafast Dynamics of Natural Light
Harvesting Complexes and Model Systems
MIT, 3:00 pm
Prof. Carlos E. Crespo-Hernandez
(Case Western Reserve)
UNH, Parsons N104, 11:10 am
November 10
Prof. Andrew Goodwin (Oxford)
Harvard/MIT, 12:15 pm
November 15
Prof. Natia Frank (Univ. Nevada, Reno)
BU, 11:15 am

Prof. Robert DiStasio (Cornell)
MIT, 3:00 pm
Prof. Eman A. Akam (Harvard/MGH)
UNH, Parsons N104, 11:10 am
November 19
Prof. Klays F. Jensen (MIT)
UML, 3:30 pm
November 22
Prof. Bryan Wong (UCal Riverside)
Brandeis, Gerstenzang 123, 4:00 pm
November 23
Prof. John Anderson (Univ. Chicago)
Harvard, 4:15 pm
November 29
Prof. Anna Balazs (Univ. Pittsburg)
Brandeis, Gerstenzang 123, 4:00 pm
November 30
Prof. Robert Gilliard (Univ. Virginia)
BC, Merkert Chem. Center, Room 130, 4:00 pm
Prof. Joel Yuen Zhou (UCSD)
Harvard, 4:15 pm
Dr. Marie-Aline Martin-Drumel (CNRS)
Rotational spectroscopy for the masses:
Spectral taxonomy enabling identification
of elusive species
MIT, 3:00 pm
Notices for The Nucleus Calendar
should be sent to:
Samurdhi Wijesundera,
Email: samu.amameth@gmail.com

VISIT NESACS ONLINE
for Events, Committees,
Newsletter Archive,
Awards, News and More!
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