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January Meeting Report

IYC Kick-off meeting sponsored by and held at Sunovion in
Marlborough

By Michael P. Filosa, Photos by Morton Z. Hoffman and Andrew Todd

Nobuhiko Tamura, Executive Vice President and
Chief Scientific Olfficer, Sonovion Pharmaceuti-
cals (By Morton Z. Hoffman)

The January Meeting was held at
Sunovion (formerly Sepracor) in Marl-
borough on January 13, 2011. The
event was very generously both spon-
sored and hosted by Sunovion. Many
thanks to Sunovion’s Chief Scientific
Officer, Nobuhiko Tamura and Sun-
ovion’s Senior Director of Medicinal
Chemistry, Liming Shao for making
this meeting possible. The meeting was
also held jointly with the Central Mas-
sachusetts section of the American
Chemical Society (CMSACS). Sun-
ovion’s facilities were an excellent
venue for the board activities and the
subsequent public reception, dinner and
lecture. Attendance filled all available
slots and totaled nearly 100 guests.
The first event was the 4 pm
annual meeting of the board, in which
the mantle of leadership of NESACS
was passed from 2010 chair, John
McKew to 2011 chair, Patrick Gordon.
Many thanks to John for his two years
of service as Chair-elect and Chair.
This was followed by the monthly
meeting of the board at 4:30 pm. Min-
utes of board meetings are available at
the NESACS website (http://www.

nesacs.org/activities_minutes.html). In
cluded in the minutes are reports by all
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J. Woodland Hastings (arvard Univ-ersity),
featured speaker about bioluminescence.
(By Morton Z. Hoffman)

committees, as well as the current
financial status of the section as
reported by treasurer Jim Piper.

A reception with a nice and ample
selection of wines and appetizers start-
ed at 5:30. The evening’s speaker,
Woody Hastings was available for dis-
cussion and I enjoyed discussing my
rather dated recollections of Professor
Kishi’s early work on bioluminescence
of dinoflagellates while I was a gradu-
ate student in the Harvard chemistry
department in the mid-to-late 1970’s.
The reception was also an excellent
time to meet a number of members from
the Central Mass Section. NESACS
plans similar functions involving the
CMSACS in the future. In the past, the
Nucleus has had a few articles and
announcements concerning CMSACS.
We are very willing to expand our cov-
erage of CMSACS. Assistant Editor
Stefan Koenig of Sunovion has been
our main source of content about
CMSACS activities and institutions.

The evening program involved
dinner in the cafeteria which was set
up formally and expertly served by
Sunovion cafeteria staff. The program
of speakers began with a welcome and
a moment of silence for Professor

Corporate Patrons
$2000 - or more

AstraZeneca Pharmaceuticals
Eisai Pharmaceuticals

EMD Serono

Genzyme Corp.

Novartis

Johnson Matthey

Pfizer Inc.

Schering Corp.

Strem Chemicals, Inc.

Vertex Pharmaceuticals

$1000-$1999
Boehringer Ingelheim
GlaxoSmithKline

Irix Pharmaceuticals
Lyophilization Services of NE
Sundia Meditech

Yes Bank

$300-$999
Cambridge Major Labs
Girindus

Merrimack Consultants
Organix

PCI Synthesis

Sigma Aldrich

Waters Corp.
Wilmington PharmaTech

William von Eggers Doering by Lim-
ing Shao. This was followed by a
detailed introduction to Sunovion, its
organizational structure and its busi-
ness objectives by Nobuhiko Tamura.
Chairs of the CMSACS and NESACS,
John Williams and Patrick Gordon,
respectively, welcomed the guests and
expressed their appreciation. Morton
Hoffman, Chair of the NESACS IYC
Committee then kicked off the Interna-
tional Year of Chemistry with a brief
presentation (posted on the NESACS
website) on the goals of IYC and a
number of [YC activities. He con-
cluded by publicizing the Cape Cod
Science Café, to be held February 1% in
Hyannis, on protecting the Cape Cod
water supply. A report will be included
in a future issue of the Nucleus.
Professor Hastings then presented
a fascinating general lecture on a life-
time of work on bioluminescence. All
in all it was a superb meeting, that pro-
vided an excellent meal, an opportunity

Continued on page 13



Monthly Meeting

The 913™ Meeting of the Northeastern Section of the American
Chemical Society cosponsored by the International Union of
Pure and Applied Chemistry and its Committee on Chemistry
Education in celebration of the International Year of
Chemistry.

Thursday — March 10, 2011

Boston University School of Management (Rafik B. Hariri Building)
Executive Dining Room (4th Floor)
595 Commonwealth Avenue, Boston, MA 02215

4:30 pm
5:30 pm
6:30 pm
7:45 pm

Board Meeting
Social Hour
Dinner

Evening Lecture, NESACS Chair, Patrick Gordon, Presiding
Speaker: Professor Peter Mahaffy, Professor of Chemistry and
Co-director of the King’s Centre for Visualization in Science,
King’s University College, Edmonton, Alberta, Canada
Title: The International Year of Chemistry: Our Life, Our
Future

Dinner reservations should be made no later than noon, Thursday, March 3,
2011. Please call Anna Singer at (781) 272-1966 or e-mail
secretary(@nesacs.org. Reservations not cancelled at least 24 hours in advance
must be paid. Members, $30; Non-members, $35; Retirees, $20; Students, $10.
THE PUBLIC IS INVITED.

Directions to Boston University School of Management Building:
http://management.bu.edu/careers/contact/directions.html

After taking the Kenmore exit off of Storrow Drive, turn right at first set of
traffic lights onto Beacon Street. At this point, the road forks; the right fork is
Bay State Road. Take left fork, which leads into Kenmore Square. In the
Square, bear right onto Commonwealth Avenue. The Boston University School
of Management is located at 595 Commonwealth Avenue, directly across from
the Metcalf Science Building. <

important role in solving. The Interna-
tional Year of Chemistry provides
chemists and educators with the oppor-
tunity of a lifetime to inspire citizens
around the world to see and understand
the importance of chemistry in every-

Abstract

As we move further into the 215 Cen-
tury, the complex challenges faced by
humanity and our fragile planet are

drawn into starker focus. The global
public wrestles with an understanding
of and responsible responses to threat-
ened water resources, global climate
change, peak oil, world hunger and
malnutrition, and disease. Chemists
know, but haven’t always been able to
communicate convincingly, that at the
heart of each of these challenges are
problems that chemistry can play an

day life, and the many ways in which
the tools of chemistry can be used,
alongside those of other disciplines, to
contribute solutions. In this presenta-
tion I will give an overview of the his-
tory and focus of the International Year
of Chemistry, its global scope, and
examples of activities designed to
highlight the central importance of
Chemistry in our lives and our future.

Biography

Peter Mahaffy is known for his deep
commitment to helping students, edu-
cators, scientists, and the general pub-
lic see the intricate webs that connect
chemistry and science to so many other
aspects of life. He was born in East
Africa, obtained his Ph.D. in Physical
Organic Chemistry from Indiana Uni-
versity, and is now Professor of Chem-
istry at the King’s University College
in Edmonton, Alberta, Canada and Co-
director of the King’s Centre for Visu-
alization in Science. He carries out
research in the areas of chemistry edu-
cation, visualization in science, and
organic chemistry - much of which is
done with undergraduate student
research collaborators. Mahaffy chairs
IUPAC’s Committee on Chemistry
Education (CCE), is a member of
IUPAC’s Bureau, and led the IUPAC
team that worked to obtain UN desig-
nation of 2011 as an International Year
of Chemistry. His recent awards for
contributions to chemistry and chem-
istry education include a Fellowship of
the Chemical Institute of Canada
(CIC); the CIC National Award for
Chemistry Education; and Canada’s
highest teaching honour, the 3M
National Teaching Fellowship. His
work on ['YC-2011 enables him to give
further expression to his desire to see
the tools of science used in concert
with those of other disciplines to
improve the human condition and the
sustainable well-being of our planet.&

We will also look at the present prac-
tice of formal chemistry education
with a view to seeing how it might
need to change to more adequately
equip the learners in our classrooms to
take on these global challenges. <
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Public Lecture by Peter Mahaffy

March 11, 2011 at Boston University

Changing Climate, Changing Understanding:
Visualizing the Science of Climate Change

Prof. Peter Mahaffy, Co-director of
the King’s Centre for Visualization in
Science (KCVS) in Edmonton,
Alberta, Canada, and Chair of the
IUPAC Committee on Chemistry
Education (CCE), will present a pub-
lic lecture on Friday, March 11, at
3:30 p.m. in Room 103 of the Life
Sciences and Engineering Building
(LSEB; 24 Cummington Street,
Boston) at Boston University.

Abstract: The earth’s atmosphere and
oceans have been fundamentally
altered since the industrial revolution
and particularly in the past 50 years,
often at rates that greatly exceed those
in the historical and recent geological
record. Understanding and respond-
ing to those changes is one of the
most important challenges facing our
modern world. Despite the fact that
much of the underlying science builds
on what we know about the interac-
tion of molecules with electromag-
netic radiation, chemists, along with
many other professional scientists and
science educators have taken little
ownership for helping students and
the general public visualize and

understand the science underlying cli-
mate change.

Flash animations visualize
atmospheric processes and climate
model outputs, and are being pro-
duced for global dissemination as a
contribution to the International Year
of Chemistry 2011 as part of a joint
project led by ITUPAC and involving
the Royal Society of Chemistry, the
American Chemical Society, and
UNESCO. We are exploring how
visualization tools can help move us
beyond rhetoric and controversy to an
understanding of the best available
scientific evidence and ultimately to
informed decisions about our societal
response to this global challenge. In
this presentation, we will discuss
common misconceptions the public
has about atmospheric processes,
including climate change, and intro-
duce the new digital learning objects
created with an undergraduate team of
science student researchers.

Sponsorship: BU Chemistry Depart-
ment, NESACS, IUPAC and its CCE.
For directions to BU, see <http://
www.bu.edu/infocenter/>. <

Historical
Note

G. Richard Handrick
1917-2010

Former NESACS Trustee, G. Richard
Handrick passed away Thursday, Feb-
ruary 18, 2010 at his home in Lexing-
ton, MA. Dick was born January 1,
1917, in Johnson City, NY, son of the
late Rilla Mae Gage and John Brad-
shaw Handrick. After earning a Bache-
lor’s degree in organic chemistry from
Cornell University in 1937, he went to
the University of Illinois, the best
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organic chemistry department at the
time, for his Ph.D.

He met his future wife, Fannie
Mae Armitt, while doing post-doctoral
work at the University of Pennsylvania
where she was a graduate student. They
were married on April 30, 1943. After
retiring from Arthur D. Little, Inc. of
Cambridge, MA, he returned to work at
SHARPS Associates (later SISA, Inc.),
a small research firm in Cambridge
founded by some of his co-workers at
ADL, to continue his work on the syn-
thesis of tetrahydro-cannabinol and its
derivatives for medicinal uses.

In the second half of his life,
genealogy was his passion. As historian

Continued on page 12

The Norris-Richards
Undergraduate Summer
Research Scholarships

The Northeastern Section of the Amer-

ican Chemical Society established the

James Flack Norris and Theodore Will-

iam Richards Undergraduate Summer

Scholarships to honor the memories of

Professors Norris and Richards by pro-

moting research interactions between

undergraduate students and faculty.

Research awards of $3500 will be
given for the Summer of 2011. The stu-
dent stipend is $3000 for a minimum
commitment of ten weeks of full-time
research work. The remaining $500 of
the award can be spent on supplies,
travel, and other items relevant to the
student project.

Institutions whose student/faculty
team receive a Norris/Richards Under-
graduate Summer Research Scholar-
ship are expected to contribute toward
the support of the faculty members and
to waive any student fees for summer
research. Academic credit may be
granted to the students at the discretion
of the institutions.

Award winners are required to
submit a report (5-7 double-spaced
pages, including figures, tables, and
bibliography) of their summer projects
to the NESACS Education Committee
by October 31, 2011 for publication in
The Nucleus. They are also required to
participate in the Northeast Student
Chemistry Research Conference
(NSCRC) in April 2012.

Eligibility:

Applications will be accepted from
student/faculty teams at colleges and
universities within the Northeastern Sec-
tion. The undergraduate student must
be a chemistry, biochemistry, chemical
engineering, or molecular biology
major in good standing, and have com-
pleted at least two full years of college-
level chemistry by Summer 2011.
Criteria for Selection:

« scientific merit - important factors
include the originality of the project,
the depth of the investigation, the

Continued on page 7



NESACS at
Tanglewood

Come enjoy another beautiful day in
the Berkshires! On Sunday, July 17%,
at 2:30 PM, NESACS members, fam-
ily, and friends can listen to the Boston
Pops Orchestra performing in the syl-
van setting of the Boston Symphony
Orchestra’s summer home at Tangle-
wood in Lenox, Mass., in the heart of
the Berkshires, less than three hours
from Boston. Led by Keith Lockhart,
music director of the Boston Pops
since 1995, the program will include
Boston Pops favorites and a tribute to
Cole Porter. Featured artists include
Tony Award nominee, Kelli O’Hara,
and Broadway singer, Jason Danieley.
A trained opera singer, Kelli O’Hara
(http://www.kelliohara.com/) appeared
most recently in the Lincoln Center
revival of South Pacific, and has per-

Continued on page 12

Richards Scholarship

Continued from page 6

significance of the scientific ques-
tions you pose, and the methods you
propose to use.

« feasibility - evidence must be pro-
vided to demonstrate that the project
can be completed by you in the time
available and with the facilities at
your disposal.

* preparation - your academic record,
your ability to handle the project, and
the background study you have made
on your research problem will be
taken into consideration.

» commitment - the depth of your com-
mitment, and that of your department,
faculty, and institution to independ-
ent research as a vital component of
science education will be assessed.

Completed applications are to be
submitted, no later than April 1,
2011, to the Chair of the Selection
Committee:
Professor Edwin Jahngen
Department of Chemistry, Olney 520
University of Massachusetts Lowell
1 University Avenue
Lowell, MA 01854-5047 <

NESACS and NSYCC

present

Career Day
Friday, April 29, 2011
8:30 am to 4:00 pm at Emmanuel College

Lecture Series featuring Resume Writing Tips, Careers in Chemistry,
Interviewing Techniques and more!
Career Fair featuring companies in Greater Boston Area
Breakfast and Lunch will be provided

Student Research Conference
Saturday, April 30, 2011 at Northeastern University
Oral Sessions and Poster Sessions throughout the day
Keynote Lecturer TBA
All fields of chemistry are welcome!

Network with graduate and undergraduate students and
explore the varied fields in chemistry

Breakfast and Lunch will be provided
Registration is FREE, but is Required

Updates and registration information for both events can be found at
http://www.nsycc.org/

The Nucleus March 2011

7



Summer Scholar Report

Characterization of a Zwitterionic C18 Stationary Phase Used in Liquid Chromatography
Brian Blum and Amber M. Hupp, College of the Holy Cross, Worcester, MA

Introduction

Reversed-phase liquid chromatography (RPLC) has
long been the most widely used of all liquid chromato-
graphic methods [1, 2]. The most common RPLC stationary
phases are built on silica supports and derivatized with
octadecane (Cg). With C,4 phases, the bulk of the retention
of a solute is due to a partition mechanism where the solute
can completely dissolve in both the mobile and stationary
phases [3]. However, some basic solutes do not perform
adequately with traditional C,4 stationary phases, exhibiting
tailing peak shapes. These poor peak shapes are typically
caused by the solute interacting with residual silanols on the
surface of the silica through an adsorption mechanism [4-6].
For this reason, basic solutes are generally separated on
RPLC stationary phases under carefully controlled condi-
tions [7]. It has been found that at neutral pH, basic solutes
exhibit severe peak tailing, yet at basic pH, the peak shape
improves dramatically [8]. Symmetric peak shapes are
required in a chromatographic separation for adequate reso-
lution and quantitation. These factors are especially impor-
tant when running problematical basic compounds, which
make up a large proportion of pharmaceuticals. As such,
pharmaceutical research and industry have much to benefit
from an improvement of chromatographic peak shape.

Figure 1: Diagram of the
zwitterionic stationary
phase Obelisc R. Figure
adapted from Sielc Obelisc
web material.
(http://'www.sielc.com/Prod-
ucts_Obelisc.html, accessed
Sep 2010)

A stationary phase new to the market, Obelisc R, has
been manufactured and marketed by Sielc for the improved
separation of polar and basic solutes in liquid chromatogra-
phy (LC). The Obelisc R stationary phase is based on a
zwitterionic chain chemistry, where a cationic group near
the support is connected by a hydrophobic chain to an
anionic group (Figure I). The Obelisc R phase is advertised
as a replacement for phases with a variety of different reten-
tion mechanisms including: reversed phase, ion exchange,
and ion exclusion. However, the combined retention mech-
anism for this new zwitterionic stationary phase has yet to
be characterized. In this research, evaluation of the reten-
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tion and peak shape (tailing factor) of neutral and basic
solutes is performed to provide a deeper understanding of
the retention process for a zwitterionic stationary phase. A
comparison of the Obelisc R zwitterionic phase to a tradi-
tional C,; phase using methanol and methanol-water mobile
phases is performed.

Experimental Methods

An HPLC system (Shimadzu) consisting of a pump (flow
rate of 1.00 mL/min), a UV-Vis detector (210 nm), and a
Rheodyne injection valve (10 uL loop) was used for all
experiments. An Econosil C4 column (4.6 x 250 mm, 10
pum particle size) and a Sielc Obelisc R column (4.6 x 100
mm, Sum particle size) were used for the investigation. Six
different isocratic mobile phases were employed, from
100% methanol (Alfa Aesar) to 75% methanol — 25%
unbuffered Mega Ohm H,O (Millipore). The pH of the
water was measured at pH 9.0.

Solutions of uracil, amitriptyline, propanolol, nortripty-
line, propanolol (Sigma), toluene (Fisher Scientific), ethyl-
benzene, benzene (Alfa Aesar), and quinizarin (Aldrich)
were prepared in HPLC grade methanol (Alfa Aesar) with
concentrations ranging from 10 to 10* M. Uracil was used
as a nonretained marker. The solutes in this study are com-
monly used in stationary phase characterization and provide
a method to directly compare phases characterized outside
of this study [9]. The structures and designation of these
solutes as neutral hydrocarbons or basic solutes are displayed
in Figure 2.

Data Analysis
Each peak was baseline subtracted using a second derivative

zero and subsequently fit with one to two asymmetric double
sigmoidal (ADS) functions, using commercially available

Figure 2: Structures of neutral and basic solutes used in this
study.



software (PeakFit 4.2, Systat Software Inc.). The number of
ADS functions was chosen in order to minimize residuals
for the fit. Statistical moments were calculated from the fit-
ted peak, using commercially available software (Microsoft
Excel). In the statistical moment method, the moments may
be calculated directly from the zone profiles, without a pri-
ori assumption of peak shape. The first moment (M, ) repre-
sents the mean retention time and is calculated by

where C(t) is the solute concentration as a function of time
(t). The retention factor is determined by

where M, ,, and M, , are the first moment for the solute and
the nonretained marker, respectively. The retention factor
provides a measure of the solute’s affinity towards the sta-
tionary phase and can be used as a direct comparison
between two stationary phases [9]. The US Pharmacopeia
(USP) peak tailing factor (Tj) is a measure of peak symme-
try and is useful when discussing peak asymmetry [10]. T,
is calculated using

where a and b are the front and back half-widths at 5% of
the peak height. T;= 1.0 for a symmetric peak; T;> 1.0 for
a tailing peak; T, < 1.0 for a fronting peak.

Results & Discussion

Traditional C,; Stationary Phase

Neutral Hydrocarbons

The retention factor (k) provides a measure of the solute’s
affinity for the stationary phase. A small retention factor
indicates only a small degree of interaction of the solute
with the stationary phase, while a larger retention factor
indicates more interaction with the stationary phase mate-
rial. The retention factors of the hydrocarbons separated on
the C,5 phase with pure methanol mobile phase are summa-
rized in Table 1. Quinizarin, a common metal chelating
agent, is the most retained solute. The remaining hydrocar-
bons have similar k values, near 1, showing low retention on
C,¢ with pure methanol mobile phase. The influence of the
water content on the retention factor is shown in Figure 3.
As water percent increases from 0 — 25 %, retention factors

C18 Zwitterion

Benzene 0.28 -0.01
Toluene 0.32 -0.01
Ethylbenzene 0.51 -0.01
Quinizarin 1.11 0.09
Anmitriptyline -0.19 -0.24
Nortriptyline -0.18 -0.18
Propanolol -0.26 -0.29

Table 1 — Retention factors (k) in pure methanol.

increase by a factor of 3 to 10. Overall, the hydrocarbons
become slightly more retained on the C,4 phase as the polar-
ity of the mobile phase increases.

The tailing factor (T,) of a solute provides a measure of
the peak shape. The magnitude of the tailing factor hints at
the rates at which the solute enters and exits the stationary
phase. For instance, if a peak shape shows tailing, some of
the solute molecules are remaining in the stationary phase
longer than the average, indicating an increased interaction
with a “slow” site within the stationary phase. In silica
materials, this “slow” site can be residual silanols in the sup-
port. Thus, the tailing factor provides an indication of the
kinetics the solute entering and exiting the stationary phase.
The tailing factors of the hydrocarbons in pure methanol can
be seen in Table 2. The tailing factors for the neutral hydro-
carbons are slightly greater than 1 on the C; phase, indicat-

Continued on page 10

Figure 3: Retention factors (k) of the neutral hydrocarbon
solutes (benzene, toluene, ethylbenzene, and quinizarin) plot-
ted as a function of mobile phase composition.

Figure 4: Tuiling factors (T) of the neutral hydrocarbon
solutes (benzene, toluene, ethylbenzene, and quinizarin) plot-
ted as a function of mobile phase composition.
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Continued from page 9

ing a slight tailing peak shape. Most of the neutral hydro-
carbons have similar tailing factors and thus peak shape.
However, quinizarin has a more tailing peak shape, indicat-
ing quinizarin has a stronger interaction with “slow” sites in
the phase. Quinizarin is a common metal chelating agent
and thus may be interacting with metals dissolved in the sta-
tionary phase support. The effect of the mobile phase water
content on tailing factor is shown in Figure 4. The tailing
factors remain fairly constant for the neutral hydrocarbons
as a function of mobile phase water content. Thus, the
polarity of the mobile phase does not affect peak shape of
hydrocarbons on the C, stationary phase.

Basic solutes
All basic solutes have negative k values, indicating they
elute before the nonretained marker, uracil (7able 1). This
could indicate that the solutes are ionic in nature. As water
percent increases from 0 — 25 %, retention factors remain
constant and consistently low (Figure 5). Thus, the reten-
tion of basic compounds is not controlled by the amount of
water in the mobile phase. Future work with the mobile
phase pH will examine this retention effect.

The tailing factors for the bases are slightly less than 1
on the C 4 phase, indicating a fronting peak shape (Figure 6).
The basic compounds have similar tailing factors and thus
peak shape. The effect of the mobile phase water content on
tailing factor is shown in Figure 6. The tailing factors
remain fairly constant for the basic compounds as a function
of mobile phase water content. The fronting peak shape is
interesting, as it is not typically expected for basic solutes
under reversed phase conditions. However, the pH here is
unbuffered at 9.0. Thus, it will be interesting to see the dif-
ference in peak shape as a function of pH in future studies.

Figure 5: Retention factors (k) of the basic solutes
(amitriptyline, nortriptyline, and propanolol) plotted as a
function of mobile phase composition.
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C18 Zwitterion

Benzene 1.44 2.67
Toluene 1.31 2.07
Ethylbenzene 1.31 2.07
Quinizarin 2.86 4.33
Anmitriptyline 0.71 0.90
Nortriptyline 0.70 0.93
Propanolol 0.82 0.92

Table 2 — Tailing factors (T)) in pure methanol.

Zwitterionic Stationary Phase

Neutral Hydrocarbons

The retention factors are small and slightly negative for
almost all hydrocarbons on the zwitterionic phase (7able I).
The negative retention factor indicates the solute elutes ear-
lier than the nonretained marker. In comparison, the reten-
tion factors are much smaller for almost all solutes on the
zwitterionic phase than on the C18 phase. As water content
increases from 0 — 25 %, retention factors remain fairly con-
stant, with only a slight increase (Figure 3). This is an inter-
esting difference between the C,; and the zwitterionic
phases, showing water may not play the same role in reten-
tion as it does in the traditional C,4 material.

The tailing factors for the neutral hydrocarbons are
greater than 1 on the zwitterionic phase, indicating a tailing
peak shape (7Table 2). Thus, the neutral hydrocarbons have
an interaction with some type of “slow” site in the zwitteri-
onic phase. Overall, the neutral hydrocarbons have a more
symmetric peak shape on the C, phase than on the zwitteri-
onic phase. However, more research would be needed to
identify the nature of the “slow” site since the stationary
phase chemistry is quite different from traditional C, deriv-
itization on silica. The tailing factors for the neutral hydro-

Figure 6: Tuiling factors (T) of the basic solutes (amitripty-
line, nortriptyline, and propanolol) plotted as a function of
mobile phase composition.



carbons decrease as a function of mobile phase water con-
tent (Figure 4). Thus, the polarity of the mobile phase posi-
tively influences the peak shape of hydrocarbons on the
zwitterioinic stationary phase.

Basic solutes
The retention factors are negative for all basic compounds,
showing no retention on the zwitterionic material (7able 1).
The basic solutes are less retained than the hydrocarbons on
the zwitterionic phase. Retention for the basic solutes is
similar for both stationary phases, indicating no change in
retention for the two phases with pure methanol mobile
phase. Retention factors increase drastically as a function of
water content (Figure 5). As water content increases from 0
— 25 %, retention factors increase by a factor of 12 to 20.
While only a small difference in retention was observed for
the neutral hydrocarbons, there is a distinct difference
observed for the basic solutes. In addition, this shows that
water may play a critical role in the retention mechanism for
the zwitterionic material. Future studies will continue to
investigate this effect as a function of pH and solute type.
The tailing factors for the basic compounds are slightly
less than one on the zwitterionic phase, indicating a slightly
fronting peak shape (7able 2). All the basic compounds have
similar tailing factors and thus peak shape. Interestingly,
peak shapes are slightly more symmetric (less fronting) on
the zwitterionic phase compared to the C18 phase for the
basic solutes. The tailing factors for the basic solutes
slightly decrease as a function of mobile phase water con-
tent (Figure 6). Thus, the polarity of the mobile phase does

have a large effect on the peak shape of the basic solutes.

Conclusion
This study is among the first to compare and characterize
the Obelisc R stationary phase with the traditional C sta-
tionary phase used in RPLC. In this study, the retention fac-
tor and tailing factor of neutral hydrocarbon and basic
solutes have been systematically evaluated. Overall, neutral
hydrocarbons are retained and basic solutes are not retained
by the C ;4 stationary phase. Neutral hydrocarbons show a
slightly increasing trend in retention, while basic compounds
show an even smaller increase in retention as percent water
in the mobile phase is increased. In general, all neutral
solutes are less retained on the zwitterionic phase than on
the C,; stationary phase. Basic solutes have similar reten-
tion (negative retention factors) in pure methanol. Interest-
ing differences are observed for the two phases as a function
of water content in the mobile phase. In general, the C g
phase has more symmetric peak shapes for the neutral
hydrocarbons in pure methanol. However, as the water con-
tent in the mobile phase is increased, the peak shapes for the
zwitterionic phase improved for the neutral hydrocarbons.
In contrast, the zwitterionic phase has more symmetric peak
shapes for the basic solutes in pure methanol. The water
content in the mobile phase has no influence on the peak
shape of basic solutes on either phase. Based on these
results, Obelisc R shows promise in RPLC for separation of
basic solutes and neutral hydrocarbons with a polar mobile
phase. Future research involving pH of the mobile phase
Continued on page 12
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Historical Note

Continued from page 6

for the Stone reunion, he researched his
ancestry and published Descendants of
Canfield and Mary (Platt) Stone of
New Preston, Connecticut, which
nearly completed the family tree and to
which he continued to add until his
death. Dick’s meticulous nature served
him well throughout his lifetime.

Dick is survived by his two chil-
dren, Betty Baldwin of Freeville, NY,
and David Handrick of Stow, MA, and
their spouses. Also surviving are
grandsons Sam and Tom Handrick of
Stow, MA, sisters Ruth Furman and
Jane Austin of Johnson City, NY, and
his extended Stone family. He was pre-
deceased by his wife, Fannie, in 2004
and a brother, Jack. Dick loved life and
family. He will be greatly missed by all
who knew him. Private services and
burial were held at the Stone Street
Cemetery, Montrose, PA. <

Tanglewood

Continued from page 7

formed at Carnegie Hall, the Kennedy
Center, and other major venues in the
US and abroad. Jason Danieley (http://
www.jasondanieley.com) is currently
performing on Broadway, but is possi-
bly most recognized from his perform-
ance as Lt. Joe Cable in the Emmy-
nominated PBS Great Performance air-
ing of South Pacific at Carnegie Hall.

Tickets can be ordered at
http://www.tanglewood.org. Prices are
$21.00 for lawn tickets (recommended)
and are free for people age 17 and
under. Prices range from $42 to $115
for reserved seats in the Shed. Tickets
ordered via the Web or by phone have
an additional $5.50 service charge;
however, purchases at the Symphony
Hall box office do not carry this
charge. Shed tickets are discounted 10
percent for groups of 25 or more.

As before, for those who want to
spend the day in what he insists is the
most beautiful place in Massachusetts
(if not the country, but he’s biased),
come carly and gather at the home of
Bob Lichter and Diane Scott-Lichter in
nearby Alford before traveling 30 min-
utes to Tanglewood. The grounds open
at noon, and it’s a beautiful spot for a
picnic with family and friends!

To sign up, contact secretary@
nesacs.org. Directions will be pro-
vided to participants. <

Summer Scholar

Continued from page 11

will provide more insight into the
retention mechanism of this novel sta-
tionary phase.
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January Meeting

Continued from page 4

to network, an opportunity to see a
leading biotechnology company and
hear from its Chief Scientific Officer,
and a chance to catch up on a fascinat-
ing area of chemistry and biochem-
istry. Thanks again to Sunovion for
their participation and strong support

DIRECTORY

SERVICES

of local ACS activities in this Interna-
tional Year of Chemistry. <

) ] e Ty
John McKew (2010 NESACS Chair, at right)
receives his service pin from Patrick Gordon

(2011 NESACS Chair).
(By Morton Z. Hoffman)

[ 1%
Principals of the January Meeting (L-R), Liming
Shao (Sunovion), Patrick Gordon (NESACS
Chair), John Williams (CMSACS Chair),
Nobuhiko Tamura (Sunovion), J. Woodland
Hastings (Harvard), Ruth Tanner (NESACS
Chair-Elect), John McKew (NESACS Immediate
Past-Chair), Morton Z. Hoffiman (NESACS IYC
Chair). (By Andrew Todd)

John Williams, Chair of the Central Massachu-
setts ACS Local Section.
(By Morton Z. Hoffman)

Liming Shao (Sonovion Pharmaceuticals),
Chair of the NESACS Medicinal Chemistry Sec-
tion and Meeting Chair.

(By Morton Z. Hoffman)
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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:
http://chemserv.bc.edu/seminar.html
http://www.bu.edu/chemistry/events/
http://www.chem.brandeis.edu/colloquium.shtml
http://www-chem.harvard.edu/events/
http://web.mit.edu/chemistry/
www.chem.neu.edu/web/calendar/index.html
http://chem.tufts.edu/seminars.html [CHEM. ]
http://ase.tufts.edu/chemical/seminar.htm
[CHEM. ENGG.]
http://www.chem.umb.edu/
www.umassd.edu/cas/chemistry/seminars.cfm
www.uml.edu/Dept/Chemistry/speakers.html
http://www.unh.edu/chemistry/seminars.html

Mar 01

G. B. Kistiakowsky Lecture

Hans-Joachim Freund (Fritz-Haber-Institut,
MPI)

Harvard, Pfizer Lecture Hall

8:00 pm

Thomas Muir (Rockefeller Univ.)
“Chromatin Structure and Function Explored
Through Chemical Synthesis”

Tufts Univ. Pearson P106

4:30 pm

Mar 02

Stephen Koch (SUNY Stonybrook)
Harvard, Pfizer Lecture Hall from
4:15 pm

Mar 03

Hatice Altug (Boston Univ.)
Harvard, Pfizer Lecture Hall
4:00 pm

Maria Stephanopoulos (Tufts Univ.)
“Atomically dispersed gold on oxide supports: a
new catalyst for H2 production”

Boston College Merkert 130

4:00 pm

Francois G. Amar (Univ. Maine)

“Mechanism of Hydrodeoxygenation of Model
Biofuel Feedstocks over Metal Oxide Catalysts”
Univ. New Hampshire, NB 104 (L103)

11:10 am

Novartis Lectures in Organic Chemistry:
Matthew Gaunt (Univ. Cambridge, England)
MIT, 6-120

4:00 pm

Mar 04

Matthew Gaunt (Univ. Cambridge, England)
Brandeis, Gerstenzang 122

3:45 pm

Mar 07

The Pfizer Symposium

Erick Carreira (ETH Zurich)

Harvard, Pfizer Lecture Hall

4:00 pm

Jeffrey Pfefferkorn (Pfizer, Inc.)

Harvard, Pfizer Lecture Hall

5:00 pm

A. D. Little Seminars in Physical Chemistry - I
of I

Hans Joachim Freund (Fritz-Haber-Institut der
Max-Planck Gesellschaft)

MIT, 6-120

4:30-6:00 pm

Mar 08

A. D. Little Seminars in Physical Chemistry - II
of II

Hans Joachim Freund (Fritz-Haber-Institut der
Max-Planck Gesellschaft)

Location: 6-120

4:30-6:00 pm

Karen M. Abraham (E-KEM Sciences)

“New Insights on Oxygen Reduction Reactions
from Its Electrochemistry in Non-aqueous
Electrolytes”

Tufts Univ. Pearson P106

4:30 pm

Craig Ogle (Univ. North Carolina at Charlotte)
“Preparation and Characterization of Culll
Intermediates in Organocuprate Chemistry”
Univ. New Hampshire, NB 104 (L103)

11:10 am

Mar 10

Boehringer-Ingelheim Lecture:

Jin-Quan Yu (Scripps Research Institute)
MIT, 6-120

4:00 pm

Todd McDermott (Abbott Labs)
“Large-scale synthesis and solid -state
properties: Challenges of pharmaceutical
development”

Univ. New Hampshire, NB 104 (L103)
11:10 am

Mar 15

Dennis Bong (Ohio State Univ.)

“Designed Self-Assembly in Aqueous Solution
and at the Lipid-Water Interface.”

Tufts Univ. Pearson P106

4:30 pm

Ann M. Valentine (Yale)

“Bioinorganic Chemistry of Titanium in
Medicine and the Environment”

Brandeis, Gerstenzang 122 3:45 pm

Mar 16

The George Buchi Lectures in Organic
Chemistry:

Justin Du Bois (Stanford )

MIT, 6-120

4:00 pm,

Mar 17

The George Buchi Lectures in Organic
Chemistry:

Justin Du Bois (Stanford)

MIT, 6-120

4:00 pm

William Buhro (Washington Univ.)
Boston College, Merkert 130 4:00 pm

Mar 21

Robert G. Bergman (Univ. California, Berkeley)
“The Application of Physical Organic Methods
to the Investigation of Organometallic Reaction
Mechanisms”

Boston College, Merkert 127 4:00 pm

Mar 22

Robert G. Bergman (Univ. California, Berkeley)
”Selective Stoichiometric and Catalytic
Reactions in Water-Soluble Host-Guest
Supramolecular Systems”

Boston College, Merkert 127

4:00 pm

David Baker (Univ. Washington)
Harvard, Pfizer Lecture Hall

4:00 pm

Dan Rabinovich (Univ. North Carolina at
Charlotte)

Univ. New Hampshire, NB 104 (L103)
11:10 am

Mar 23

Robert G. Bergman (Univ. California, Berkeley)
“Toward Greener Routes to Hydrocarbons:
Deoxygenation of Biomass-Related Polyols”
Boston College, Merkert 127

1:45 —3:00 pm

Mar 24

Steven Boxer (Stanford)
MIT , location TBA
5:00 pm

Mar 29

Nathan Guisinger (ANL)

“Graphene: Synthesis, Characterization,
Processing and Applications”

Tufts Univ. Pearson P106

4:30 pm

Mar 31

Yiying Wu (Ohio State Univ.)

Boston College Merkert 130  4:00 pm

Paul Ziemann (Univ. of California at Riverside)
LaMattina Seminar

Univ. New Hampshire, NB 104 (L103)

11:10 am

Tristan Lambert (Columbia)
MIT, 6-120
4:00 pm

Notices for The Nucleus
Calendar of Seminars should
be sent to:

Sheila E Rodman

Konarka Technologies, Inc.

116 John St. Suite 12,

Lowell, MA 01852

email: srodman(at)konarka.com <





