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The Longest Established Part-Time Graduate Program in 
New England 

EVENING GRADUATE PROGRAM 

in CHEMISTRY at 

NORTHEASTERN UNIVERSllY 
Take courses to -

keep up-to-date 
improve professional qualifications 
apply toward the part-time Masters program. 

All courses meet for a two-hour period once a week 
and carry two quarter-hours of graduate credit 
toward the 40 quarter:..hour requirement for an M.S. degree 

Courses are taught by Full-time Faculty in their area of expertise 

OFFERED THIS SPRING QUARTER (Classes begin April 5, 1993) 

Introductory Level Graduate Courses: 
(Prerequisite: the equivalent of a Bachelor's degree in Chemistry) 

Special Topics in Analytical Chemistry: Analysis for 
Pharmaceuticals and Bioorgamcs 

Spectrophotometric Identification of Organic Compounds 

Continuing Introductory Level Graduate Courses: 
(Prerequisite: Completion of the previous Quarter course or its equivalent) 

Chemical Thermodynamics 2 (Prereq.: Chem. Thermo. 1) 
Physical-Organic Chemistry (Prereq.: Adv. Org. Chem. 2) 

Advanced Level Graduate Course: . . 

(Prerequisite: completion of a first year graduate course in Organic Chemistry) 

Organic Reaction Mechanisms and Organic Synthesis 2 

(A new series of graduate courses will begin in the Fall Quarter) 

For additional information contact: 

Prof. John L. Roebber, Executive Officer 
Department of Chemistry, 4HT 
Northeastern University 
Boston, MA 02115 · 

Tel: (617) 437-2383 

Northeastern University is an equal opportunity/affirmative action educational institution and employer. 
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Esselen Forum 
April 13, 1993, 8 pm 
The Science Center, 
Harvard University 

1 Oxford St. Cambridge, MA 

Moderator: Robert C. Cowen (Christi
an Science Monitor); Panel: Prof 
James G. Anderson (Harvard Univer
sity), Dr. Charles E. Kolb (Aerodyne 
Research, Inc.), Prof Mario J. Molina 
(MIT) and Dr. Nien Dak Sze (DER 
Atmospheric and Environmental Re
search, Inc., Cambridge, MA) will dis
cuss environmental policy concerning 
atmospheric and stratospheric contam
ination. A high official of the Clinton 
administration has also been invited. 

Watch for the final announcement in 
the April issue. <> 

Esselen Award 
Meeting 
The Section is proud to present the 
Gustavus John Esselen Award for 
"contributions to the public well
being," thereby communicating posi
tive values of the chemical profession, 
to Prof. James G. Anderson of Harvard 
University. The award will be made at 
the April 15, 1993 meeting of the Sec
tion. Prof. Anderson is well-known for 
his analytical and theoretical studies on 
stratospheric ozone. The meeting will 
be at Harvard University. See details in 
the box on the next page. <> 

Chemistry 
and Physics 
on Stamps 
Are you a stamp collector? There is a 
quarterly journal: Philatelia Chimica et 
Physica for chemists and physicists 
who are philatelists. For information 
on subscribing, contact Roland F. 
Hirsch, 20458 Waters Point Lane, 
Germantown, MD 20874-1091. <> 
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Consulting 
Chemists' 
Meeting 

lnftJrmation vs. Data: 
An Exploration into STN 

Thursday, March 25, 1993, 7 p.m. 

Guest Quarters Suite Hotel 
Waltham, MA 

550 Winter Street, Exit 278, Rte. 128 

Marion Ryan 
President and CEO of Maryan 

Information Services, Stoneham, MA 
How online database searching using the Scien
tific and Technical Information Network can 
help the consultant. An interactive presentation. 

Dinner preceding the meeting 

Call Debra Saez at (508) 521-1327 
by March 23, 1993 

Section News 
A New Collaboration Between 
Duracell Worldwide Technologies 
and the Education Task Force 

On January 8, members of the Task 
Force presented an on-site one day 
workshop to 27 employees of Duracell, 
Needham. The goal of the workshop 
was to share with employees the experi
ence of our members who have been 
providing hands-on science programs to 
elementary school classrooms for sev
eral years. The morning session in
cluded role-modeling of our polymer 
unit by Toby Dills and Jim Golen of the 
chemistry department of the UMass at 
Dartmouth and Cynthia McGowan of 
Wellesley College. Several of the 
Duracell participants had fun serving as 
human polymers - humor abounded! 
Barbara Steele of the Education Depart
ment at UMass Dartmouth discussed 
the results of recent research on how 
children learn and its implications on 
how classroom science presentations 
should be made. Timothy O'Sullivan 
closed the morning by speaking on the 
best way to establish partnerships be
tween scientists and teachers by work
ing with teachers and administrators, 

Corporate Patrons 
DuPont Merck Pharmaceutical Co. 
W. R. Grace & Company ~ 
Hoechst Celanese Corporation 
Millipore Foundation , 
Polaroid C-0rporatioJ:l, ,, 

Chemical Research Divisii:>n 

Corporate Sponsors 
Aerodyne Research, Inc. 
AESAR/ Alfa Johnson Matthey } 
Arthur D. Little, Inc. ' 
Consulting Resources Co~raiion 
Duracell, Inc. 
Houghton Chemical Corp. 
ICI Resins US 
Organix, Inc. 
Orion Research, Inc. 
Physical Sciences, Inc. 
Research Biochemicals, Inc. 
Strem Chemical~. Inc. " st ~ 
Van Waters & Rogers, Inc. (VW&R) 
Waters Division of,Millipore 

based on his own experience. 
During the next few months the 

new volunteers from Duracell will be 
encouraged to join with the task force 
members in visiting classrooms. In May 
we shall have a "feedback session" to 
discuss successes and problems. 

In the afternoon session of the 
meeting Duracell employees tried out 
our acid/base module. The meeting 
was followed by a reception, hosted by 
Duracell, for the new volunteers, mem
bers of the task force and representa
tives from the Needham and Dedham 
school districts. The new volunteers 
were presented with a joint certificate 
from Duracell and the task force. 

In September we shall begin a col
laboration between Duracell, the task 
force and three or four school districts, 
including Needham and Dedham. It is 
our intention that there be a long-term 
partnership between teachers and sci
entists. We are very grateful for the 
financial support we have received 
from Duracell. 

Special thanks go to Cindy 
McGowan for writing the grant ap
plication to Duracell, Robin ?ilr?y, 
Scientist at Duracell, for coordmatmg 
these activities, and Frank Gibbard, 
Vice President, for his support of the 
program. - K. Stygall <> 

Mc:tnthly Meeting 
The 75/st Meeting of the Northeastern Section 
o.f!:t/d'!A_merican Chemical Society 
&;~"'- ,, 

Thursday, March 11, 1993 
.Boston College, Chestnut Hill, MA 
Conte Forum, SheaDining Room 

'5:30 Social Hour 

6:30 Dinner '' 

ph~mistfy;Building, Room 130, Dr. Dorothy J. Phillips presiding 

8:00 Paul F. Levy, Conifer Group, Clean Water vs. Clean Science: 
h The Relapon of Public Policy and Science 

Refteshments will be served after the program. 

Dinner reservations should be made no later than March 5. Please call Sue O'Connor at 
(8~J 872-2054.,Rese!"ations not cancelled at.least 24 hours in advance must be paid. 
Members, $21.00; Non-members, $23.00; Retirees, $12.50; Students, $8.00. THE PUBLIC 
IS INVITED. Anyone who needs special services or transportation, please call Sue O'Connor 
a few days in advance so that suitable arrangements can be made. 

Free Parking is available in the parking garage off Beacon St., near the Conte Forum and 
ChelJ!istry Building. 

Next meeting: Thursday, April I 5, 1993, Harvard University. The Gustavus John Esselen 
Award to be presented to James G. Anderson of Harvard University. Dr. Anderson will 
SMtilf.on ;'Global Ozone Loss: Can it be Predicted?". Reception 5:30 pm, Faculty Club, 20 
QuincySt:; dinner6:/5. The Award Meeting follows at 8 pm in Science Center Hall B, 1 
Oxjo'id St., Cambridge, MA. There will be an Esselen Forum on Tuesday, April 13, see the 
anno'!ncement on p. 4. 

Biography 
Mr. Paul F. Levy has received degrees 
in economics and planning from MIT. 
He is a visiting lecturer in the Depart
ment of Urban Studies and Planning at 
MIT where he teaches courses in envi
ronmental policy and infrastructure 
planning. He is also a principal with 
the Conifer Group, a firm which pro
vides marketing and financial services 
to companies with new environmental 
technologies. 

From 1987 to 1992 Mr. Levy was 
Executive Director of the Massachu
setts Water Resources Authority 
(MWRA), where he directed the 
Boston Harbor Cleanup and other 
water and sewer infrastructure projects. 
He has also served as Chairman of the 
Massachusetts Department of Public 
Utilities and as the Director of the 
Arkansas Department of Energy. <> 

Abstract 
Mr. Levy will address the relationship 
between science and environmental 
policy. Using examples from the Clean 
Water Act, Safe Drinking Water Act, 
and other laws, he will show how the 
current regulatory environment has 
been skewed by improper or unreason
able applications of science. He will 
also discuss recommendations for im
proving the regulatory environment. <> 

Support 
Our 

Advertisers 

Board of 
Directors 
Condensed Minutes, Meeting 
of December 10, 1992 
by Michael J. Heam 

Officer's Reports: . . 
Chairman-Elect's Report: D. Phillips 
reported that arrangements for meet
ings through March 1993 were in place. 
She announced further that A. Rosner 
will continue as Auditor for the second 
year of his term. Morton Hoffmann 
(Boston University) will be chairman 
of the Chemical Education Committee 
for 1993, and Leon Rubin will chair the 
Employment Services Committee. 
Treasurer's Report: J. Piper presented 
the itemization for November and the 
year to date. The Section' s expenses 
appear to be under control. It was 
MOVED and PASSED to accept the 
report. 
Trustees: A. Dey reported that because 
of R. Handrick's accident, the financial 
analysis has been slowed. 
Committee Reports: 
Budget: Committee chairmen are to 
present proposed budgets to the Treas
urer ASAP. 
Hospitality: D. Howell stated that a 
good attendance is expected at to
night's dinner. 
Publications: A. Heyn stated that 
advertising income was ahead of the 
budget. The budget for 1993 has been 
submitted. 
Public Service: P. Brauner mentioned 
that the Holiday Lecture Series was 
announced in the NUCLEUS. 
Educational Task Force: K. Stygall 
reported that there had been an en
couraging participation by Duracell 
employees for middle school science 
visits. 
Project SEED: D. Phillips reported 
that thanks to a generous donation 
from the Millipore Corp. at least three 
students will be able to be SEED par
ticipants next year. 
New Business: The board VOTED to 
appoint lclal Hartman and Donald 

continued on page 14 
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Esselen Forum 
April 13, 1993, 8 pm 
The Science Center, 
Harvard University 

1 Oxford St. Cambridge, MA 

Moderator: Robert C. Cowen (Christi
an Science Monitor); Panel: Prof 
James G. Anderson (Harvard Univer
sity), Dr. Charles E. Kolb (Aerodyne 
Research, Inc.), Prof Mario J. Molina 
(MIT) and Dr. Nien Dak Sze (DER 
Atmospheric and Environmental Re
search, Inc., Cambridge, MA) will dis
cuss environmental policy concerning 
atmospheric and stratospheric contam
ination. A high official of the Clinton 
administration has also been invited. 

Watch for the final announcement in 
the April issue. <> 

Esselen Award 
Meeting 
The Section is proud to present the 
Gustavus John Esselen A ward for 
"contributions to the public well
being," thereby communicating posi
tive values of the chemical profession, 
to Prof. James G. Anderson of Harvard 
University. The award will be made at 
the April 15, 1993 meeting of the Sec
tion. Prof. Anderson is well-known for 
his analytical and theoretical studies on 
stratospheric ozone. The meeting will 
be at Harvard University. See details in 
the box on the next page. <> 

Chemistry 
and Physics 
on Stamps 
Are you a stamp collector? There is a 
quarterly journal: Philatelia Chimica et 
Physica for chemists and physicists 
who are philatelists. For information 
on subscribing, contact Roland F. 
Hirsch, 204.58 Waters Point Lane, 
Germantown, MD 20874-1091. <> 
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Consulting 
Chemists' 
Meeting 

Infermation vs. Data: 
An Exploration into STN 

Thursday, March 25, 1993, 7 p.m. 

Guest Quarters Suite Hotel 
Waltham, MA 

550 Winter Street, Exit 278, Rte. 128 

Marion Ryan 
President and CEO of Maryan 

Information Services, Stoneham, MA 
How online database searching using the Scien
tific and Technical Information Network can 
help the consultant. An interactive presentation . . 

Dinner preceding the meeting 

Call Debra Saez at (508) 521-1327 
by March 23, 1993 

Section News 
A New Collaboration Between 
Duracell Worldwide Technologies 
and the Education Task Force 

On January 8, members of the Task 
Force presented an on-site one day 
workshop to 27 employees of Duracell, 
Needham. The goal of the workshop 
was to share with employees the experi
ence of our members who have been 
providing hands-on science programs to 
elementary school classrooms for sev
eral years . The morning session in
cluded role-modeling of our polymer 
unit by Toby Dills and Jim Golen of the 
chemistry department of the UMass at 
Dartmouth and Cynthia McGowan of 
Wellesley College. Several of the 
Duracell participants had fun serving as 
human polymers - humor abounded! 
Barbara Steele of the Education Depart
ment at UMass Dartmouth discussed 
the results of recent research on how 
children learn and its implications on 
how classroom science presentations 
should be made. Timothy O'Sullivan 
closed the morning by speaking on the 
best way to establish partnerships be
tween scientists and teachers by work
ing with teachers and administrators, 
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Orion Research, Inc. 
Physical Sciences, Inc. 
Research Biochemicals, Inc. 
Strem Chemical§, Inc. 
Van Waters & Rogers, Inc. (VW&R) 
Waters Division of Millipore 

based on his own experience. 
During the next few months the 

new volunteers from Duracell will be 
encouraged to join with the task force 
members in visiting classrooms. In May 
we shall have a "feedback session" to 
discuss successes and problems. 

In the afternoon session of the 
meeting Duracell employees tried out 
our acid/base module. The meeting 
was followed by a reception, hosted by 
Duracell, for the new volunteers, mem
bers of the task force and representa
tives from the Needham and Dedham 
school districts. The new volunteers 
were presented with a joint certificate 
from Duracell and the task force. 

In September we shall begin a col
laboration between Duracell, the task 
force and three or four school districts, 
including Needham and Dedham. It is 
our intention that there be a long-term 
partnership between teachers and sci
entists. We are very grateful for the 
financial support we have received 
from Duracell. 

Special thanks go to Cindy 
McGowan for writing the grant ap
plication to Duracell, Robin ? ilr?y, 
Scientist at Duracell, for coordmatmg 
these activities, and Frank Gibbard, 
Vice President, for his support of the 
program. - K. Stygall <> 

Monthly Meeting 
,The 751st Meeting of the Northeastern Section 
of,Jftl'American Chemical Society 
Thursday, March 11,'1993 
Boston College, Chestnut Hill, MA 
Gonte Forum, Shea.Dining Room 

5:30 Social Hour 

Dinner 

Cheinistty,Building, Room 130, Dr. Dorothy J. Phillips presiding 

8:00 Paul F. Levy, Conifer Group, Clean Water vs. Clean Science: 
,, The Relation of Public Policy and Science 

Refreshments will be served after the program. 

Dinner reservations should be made no later than March 5. Please call Sue O'Connor at 
(sogJ 872-2054. Reservations not cancelled at least 24 hours in advance must be paid. 
Members, $21.00; Non-members, $23.00; Retirees, $12.50; Students, $8.00. THE PUBLIC 
I~ INVITED. Anyone who needs special services or transportation, please call Sue O'Connor 
afew days in advance s0 that suitable arrangements can be made. 

Free Parking is available in the parking garage off Beacon St., near the Conte Forum and 
Chemistry Building. 

N.ext meeting: Thursday. April 15, 1993, Harvard University. The Gustavus John Esselen 
A to be presented to James G. Anderson of Harvard University. Dr. Anderson will s ' n ~'Global O:;.one Loss: Can it be Predicted?". Reception 5:30 pm, Faculty Club, 20 
Quim;ySt.; dinner6:15. The Award Meeting follows at 8 pm in Science Center Hall B, 1 
Oxford St., Cambridge, MA. There will be an Esselen Forum on Tuesday, April 13, see the 
announcement on p. 4. 

Biography 
Mr. Paul F. Levy has received degrees 
in economics and planning from MIT. 
He is a visiting lecturer in the Depart
ment of Urban Studies and Planning at 
MIT where he teaches courses in envi
ronmental policy and infrastructure 
planning. He is also a principal with 
the Conifer Group, a firm which pro
vides marketing and financial services 
to companies with new environmental 
technologies. 

From l 987 to 1992 Mr. Levy was 
Executive Director of the Massachu
setts Water Resources Authority 
(MWRA), where he directed the 
Boston Harbor Cleanup and other 
water and sewer infrastructure projects. 
He has also served as Chairman of the 
Massachusetts Department of Public 
Utilities and as the Director of the 
Arkansas Department of Energy. <> 

Abstract 
Mr. Levy will address the relationship 
between science and environmental 
policy. Using examples from the Clean 
Water Act, Safe Drinking Water Act, 
and other laws, he will show how the 
current regulatory environment has 
been skewed by improper or unreason
able applications of science. He will 
also discuss recommendations for im
proving the regulatory environment. <> 
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Board of 
Directors 
Condensed Minutes, Meeting 
of December 10, 1992 
by Michael J. Hearn 

Officer's Reports: . . 
Chairman-Elect's Report: D. Phillips 
reported that arrangements for meet
ings through March 1993 were in place. 
She announced further that A. Rosner 
will continue as Auditor for the second 
year of his term. Morton Hoffmann 
(Boston University) will be chairman 
of the Chemical Education Committee 
for 1993, and Leon Rubin will chair the 
Employment Services Committee. 
Treasurer's Report: J. Piper presented 
the itemization for November and the 
year to date. The Section' s expenses 
appear to be under control. It was 
MOVED and PASSED to accept the 
report. 
Trustees: A. Dey reported that because 
of R. Handrick's accident, the financial 
analysis has been slowed. 
Committee Reports: 
Budget: Committee chairmen are to 
present proposed budgets to the Treas
urer ASAP. 
Hospitality: D. Howell stated that a 
good attendance is expected at to
night's dinner. 
Publications: A. Heyn stated that 
advertising income was ahead of the 
budget. The budget for 1993 has been 
submitted. 
Public Service: P. Brauner mentioned 
that the Holiday Lecture Series was 
announced in the NUCLEUS. 
Educational Task Force: K. Stygall 
reported that there had been an en
couraging participation by Duracell 
employees for middle school science 
visits. 
Project SEED: D. Phillips reported 
that thanks to a generous donation 
from the Millipore Corp. at least three 
students will be able to be SEED par
ticipants next year. 
New Business: The board VOTED to 
appoint Iclal Hartman and Donald 

continued on page 14 
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1993 NESACS Candidates 
for Election 
Chairman-Elect (one to be elected) 

Valerie Wilcox (Nat'! Plastics Center & Museum), Robin Gilroy (Duracell) 

Trustee (two to be elected, the one with the lesser number of votes to serve until 
December 31, 1994) 
Richard G. Handrick (retired), Charles E. Kolb (Aerodyne Research, Inc.) 

Secretary (one to be elected) 
Michael Hearn (Wellesley College) 

Auditor (one to be elected) 
Anthony L. Rosner (Brookline resident, working out of state) 

Councilor/Alternate Councilor (3 Councilors and 5 Alternate Councilors to be 
elected; of the five Alternate Councilors, the two receiving the smallest num
ber of votes to serve until December 31, I994) 
Michaeline Chen (Army Materials Research Lab.) , James A. Golen (U. of 
Mass.-Dartmouth), Iclal S. Hartman (Simmons College), Arno H.A. Heyn 
(retired), Morton Z. Hoffman (Boston U.), Doris I. Lewis (Suffolk U.), John 
Neumeyer (Research Biochemicals, Inc.), Norman W. Rice (ORl'ZA), Donald 
0 . Rickter (Polaroid Corp.), Joseph D. Smith (U. of Mass.-Dartmouth). 

Nominating Committee (two to be elected) 
E. Joseph Billo (Boston College), Iclal S. Hartman (Simmons College), Michael 
E. Strem (Strem Chemicals, Inc.), Edward H. Wong (U. of New Hampshire) 

Richards Medal Committee (Two to be elected) 
James E. Davis (Harvard U.), Stanley C. Israel (U. of Mass.-Lowell), Steven J. 
Lippard (M.I.T.), Richard R. Schrock (M.l.T.) 

Esselen Award Committee (Two to be elected) 
Phyllis A. Brauner (Framingham State College), Arthur S . Obermayer 
(Moleculon Research Co.), Timothy W. O'Sullivan (U. of Mass.-Dartmouth), 
Myron S. Simon (Image-Ination Assoc.) 

Petition Candidates: In accordance with the Northeastern Section Constitution, 
Article VIII, Sec. 3, "Any group comprising 2 percent or more of the member
ship of the Northeastern Section may nominate candidates for any elective 
office provided that such nomination (accompanied by the signatures of the 
nominating group) shall be presented in writing to the Chairman of the 
Nominating Committee not more than ten days following the March meeting 
of the Northeastern Section." Accordingly, such petions are due March 21 , 
1993 and should be sent to Dr. Katie Stygall, Bradford College, Bradford, MA 
01830. At least 100 valid signatures are required. Preferably, the petition 
should be sent by certified mail. 

Nominating Committee: Katie Sty gall (chair), E. Joseph Billo, Catherine E. 
Costello, Michael E. Strem, Edward H. Wong () 

6 

Attend NERM 23 - June 22 - 25, 1993 at 
Northeastern University, Boston, MA 
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Performance 
Standards 
A Proactive Approach to 
Chemical Safety Management 
A talk given by Dr. Robert Varnerin, 
Director of Life Safety at Boston Uni
versity before the Northeastern Section 
Meeting of January 14, 1993 

Reported by M. Simon 

The central theme in Varnerin ' s talk 
was that safety rules promulgated by 
the people actually working in and 
supervising the laboratory are more 
effective in leading to safe chemistry 
than restrictive legislation produced as 
a result of chemophobic fears. The 
former he defined as performance stan
dards, the latter as specification stan
dards . A basic difference is that per
formance standards define what we 
should do, while specification standards 
define what we must do. The latter are 
laws which are to be obeyed but with· 
the attitude that one tries to get around 
them in any way one can. We are 
familiar with these. Performance stan
dards are relatively new, are put to
gether by those directly affected and 
therefore are in tune with the thinking 
of those they regulate. The very act of 
generating such safety rules leads to the 
recognition of safer actions, and a will
ingness to adopt them. 

His reasoning is based on the fact 
that more than 85% of accidents result 
from human behavior, while less than 
15% are due to faulty equipment or 
facilities. Regulations are directed at 
the 15%. OSHA's attempt to govern 
the behavior of laboratory scientists 
has led to the adoption of the Labora
tory Standard, a performance standard 
approach. 

Some of the points Dr. V arnerin made: 

"Near misses" are due to hazardous 
conditions or actions, and are predictors 
of accidents. One death and 1000 acci
dents of varying severity correlate with 
50,000 near misses. By generating per
formance standards for laboratory work, 

e.g. wearing safety glasses, operating 
with minimum amounts of chemicals, 
etc., the number of near misses can be 
minimized and safer work will result. 

The responsibility for safety be
longs to whoever has the authority to 
use chemicals in processes, research or 
experimentation, usually a director of 
chemistry or line manager. Putting this 
responsibility in the hands of the 
chemist makes for rational rules, i.e., 
performance standards, which are not 
laws to be dodged but safety measures 
which can be obeyed with full heart. 
Work sites must develop a written 
safety plan, a Chemical Hygiene Plan. 

The very activity of following a 
safety ru le, e.g., putting on safety 
glasses, makes one more alert to the 
need for working safely. 

Microscale laboratory work is the 
savior of experimental chemistry in the 
schools, saves chemicals and money 
and is far safer. 

Varnerin illustrated his talk with 
anecdotes from his experiences as 
safety director at Boston University. () 

New Members 
The ACS announced the "Member
Get-A-Member Campaign." Get a col
league to join the Society and receive a 
free gift! But mostly, you'll do a col
league a favor by opening the door to 
ACS and its many benefits. 

The campaign will run fro m 
March 1 to May 31. You will receive 
promotional materials shortly. For get
ting a new member to join, you will 
receive a marbleized lapis ball point 
pen with gold finish. In addition, the 
Section receives a commission on each 
new member, provided "Northeastern 
Section" is written in the commission 
claim box on the application. 

In addition, members who send 
names of potential members to ACS 
will be entered in a drawing for a free 
trip for two to the Chicago or San 
Diego ACS meeting. 

For more information, call Dr. Iclal 
S. Hartman, chairman of the local 
Membership Committee at ( 617) 738-
2181 or the Office of Member Services 
in Washington, DC, (202) 872-8737. () 

Biological Catalysts: 
Important Tools for the 
Synthesis of Polymers 
A Symposium Presented by the Northeastern Section A.C.S. 
Committee on Continuing Education 
Saturday, April 24, 1993. Northeastern University, 
360 Huntington Ave., Boston, MA. Room 308, Hurtig Hall. 

Program: 

8:30am 
8:55 
9:00 

9:45 

10:30 
11:00 

11:45 
1:00 pm 

1:45 

2:30 

3:15 

Registration and Coffee 
Opening remarks 
Biological Production of Monomers. Carl Lawton, University of 
Massachusetts at Lowell. Biological synthesis of monomers as precur
sors for the formation of advanced materials. 
Synthesis in Non-Traditional Environments: Peroxidase as Bio
catalyst. David Kaplan, U.S. Army Natick RD&E Center. Studies of 
peroxidase-catalyzed reactions in organic solvents, thin films and 
reverse micelles. 
Coffee break 
Biosynthesis of y-Poly( glutamic Acid): Physiological Control of 
Polymer Formation, Stereochemistry and Molecular Weight. 
Richard Gross, University of Massachusetts at Lowell. 
Lunch: a cold buffet will be provided 
Genetic Engineering of Polymeric Materials. David Tirrell, University 
of Massachusetts at Amherst. The synthesis, cloning and expression of 
artificial genes as a new synthetic approach to obtain polymeric materi
als with precise structural control. 
Bacterial Polyester Biosynthesis in Two-Stage Fermentation. Fred 
Allen, U.S. Army Natick RD&E Center. Biosynthesis of poly(hydrox
yalkanoate) using Haloferax Mediterranei in two-stage continuous cul
tivation. An extensive introduction to bacterial polyester formation 
will be presented. 
Panel Discussion. Future possibilities for using biocatalysts to perform 
polymer synthesis. Audience participation is invited. 
Closing remarks 

Advance registration required by April 16, 1993. Use form below. 

Registration Fee (includes lunch): 
A. C. S. Members ....... ................. , -. .................... . . 
non - A. C. S Members ............. ... . ......... . . . ... . .. .. ... . . . 
Retirees, Students, High School Teachers ... ................... .. . 

For further information contact: Prof. A. Viola - (617) 437-2809 

$60.00 
$75.00 
$15.00 

-----------------------------------------------------------------
Registration form for SYMPOSIUM on BIOLOGICAL CATALYSTS 

Tel.: _________ _ 

Address-------------------------~ 

Mail with remittance to: 
(checks made out to NESACS) 

Prof. A. Viola 
Department of Chemistry 
Northeastern University 
Boston MA 02115 

The Nucleus March 1993 7 



8 

When you need to hire temporary 
personnel for your lab, chances are 
you have two. basic requirements. 

Th e Nucleus March 1993 

1. They have to be qualified. 
2. They have to be available 

when you need them. 

Call the one company that specializes 
in filling both of those requirements. 

Boston (617) 229-2505 

Environmental Chemistry Column· 
Stratospheric Ozone Depletion Contributions of James G. Anderson 
David Ham, Envirochem, Inc. and C.E. Kolb, Aerodyne Research, Inc. 

With the announcement that the 
Gustavus John Esselen Award for 1993 
will be presented to Professor James G. 
Anderson for his work in atmospheric 
chemistry, it is appropriate to summa
rize his crucial environmental chem
istry contributions. Professor Anderson 
has played a critical role in unraveling 
the chemistry of stratospheric ozone 
depletion, particularly its most virulent 
form, the Antarctic "ozone hole." He 
developed optical analytical instru
ments, and novel flying platforms to 
carry them, capable of precise in situ 
measurements of the key reactive free 
radical intermediates: Cl, ClO, BrO, 
OH and H02 • These measurements 
have revolutionized studies of strato
spheric chemistry by quantifying the 
concentrations of the radicals that gov
ern ozone levels. 

Professor Anderson and his collab
orators have made important measure
ments related to several aspects of the 
ozone depletion problem, as well as 
combining information from all sources 
into convincing arguments for the con
nection of the observed problem with 
human activities. Anderson, Toohey and 
Brune (Science 251, 39, 1991) showed 
that "the dramatic reduction in column
integrated 0 3, over the Antarctic con
tinent would not have occurred had 
CFC' s not been synthesized and then 
added to the atmosphere." Their com
pelling scientific data and conclusions 
have been major influences in promot
ing the international agreements to limit 
production of CFC' s (chlorofluoro
carbon compounds). See the Dec. 1991 , 
Jan. 1992, and last month's issues of the 
NUCLEUS for articles on these topics. 

The analyses presented by Ander
son et al. connected the phenomena of 
(1) the physical isolation of the region 
of ozone depletion chemistry, (2) their 
own measured anti-correlation between 
the stratospheric concentrations of CIO 
and 0 3, and (3) their calculations of the 
predicted diurnal ozone depletion based 
upon th e halogen radical catalysis 
mechanisms proposed by others. This 
analysis provided the convincing case 
for the link between CFC release and 
the Antarctic "ozone hole" as well as 
the basis for predicting the potential for 
a similar problem in the Arctic strato
sphere (Science 252, 1260, 1991). 

Jim Anderson and his collabora
tors contributed specific pieces to this 
complex puzzle with three recent 
achievements: 

continued nn page JO 
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• COALESCING FILTERS DRAIN OIL INTO 
A RESERVOIR FOR EASY RECOVERY. 

Vacuum pump oil mist contaminates the surrounding air, 
settles on surfaces and you breath it. Eliminate this 
problem by installing MV oil mist eliminators on your 
vacuum pumps. It will save you time and money. 

The high-capacity oil mist eliminator is made of stainless 
steel and is designed for large vacuum pumps. It measures 
only 10" dia. x 13.5" high . The coalescing filter elements 
remove oil mist at 0.1 micron with an efficiency of 99.999%. 
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install in minutes and require little maintenance. 

PRODUCTS 
247 RANGEWAY ROAD. PO. BOX 359 
NO. BILLERICA, MA 01862 
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Environmental 
Chemistry Column 
continued from page 9 

1. They modified his chemical 
titration/UV resonant fluorescent 
.method for in situ measurement of ClO 
and BrO radical concentrations to adapt 
it to NASA's high speed, high altitude 
ER-2 aircraft. This instrument is a tour
dejorce of robotic, real-time, analytical 
chemistry under extreme environmental 
conditions. It was adapted for the ER-2 
from the Anderson group ' s earlier 
stratospheric balloon-borne CIO/BrO 
package, in a crash program lasting 
only about eight months . Their instru
ment was used for enormous ly success
ful measurements over the Antarctic 
starting in August 1987 and remains a 
work-horse in NASA's fie ld campaigns 
to understand ozone depletion over 
both poles. The "smoking gun" mea
surements of the anti-correlation of the 
decrease of the stratospheric 0 3 concen
tration with an abrupt increase in CIO 
concentration at the boundary of the 
polar vortex are definitive examples of 
irrefutable evidence for the negative 
impact of CFC' s on the environment. 

2. Anderson's group developed 
copper vapor laser/c;lye laser induced 
fluorescence (LIF) systems that have 
been used for balloon-borne, in situ 
measurements of OH and H02 radicals 
in the stratosphere. (The hydroxyl radi
cal (OH) is the prime driver of atmo
spheri c chem istry .) Th is group has 
ac hieved the ability to measure OH 
routinely and robotically in the strato
sphere. They combined their OH/H02 

STRUCTURE PROBE' 
SPECIALISTS IN MATERIALS RESEARCH 

ANALYTICAL SERVICES 
Electron Microscopy 

& 
Surface Analysis 

63 Unquowa Road 
Fairfield, CT 06430 

(203) 254-0000 
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LIF measurements with simultaneous 
0 3 and H20 measurements to test a key 
aspect of stratospheric photochemical 
theory . Anderson's group has also 
deve loped and demonstrated a laser 
diode pumped dye laser OH/H02 de
tection system for deployment on the 
ER-2 aircraft and other stratospheric 
measurement platforms. 

3. Upon recognizing that the cost 
and operational limitations of conven
tional aircraft and balloons severe ly 
limit the quality and quantity of atmo
spheric measurements, Professor 
Anderson teamed with John Langford 
to design an enti rely new class of in
expensive, high performance, remotely 
piloted vehicles . NASA has awarded 
a five million d o ll ar contract to 
Langford's company, Aurora Flight 
Sciences, for the first two prototype ai r
craft; successfu l flight tests of thi s 
prototype have been completed. 

Jim Anderson also mai ntai ns an 
active laboratory chemical kinetics pro
gram for the study of gas phase radical
molecule and radical-radical reactions. 
His work combines experimental mea-

surements with electronic structure 
calculations to define potential energy 
surfaces, intermediate complexes, and 
reaction pathways for these reactions. 
The results of these studies provide 
reaction rates and product distributions 
for important atmospheric radical 
reactions. 

His management skills earned him 
the role of Mission Scientist for 
NASA's 1991-92 Airborne Arctic 
Stratospheric Experiments.Ongoing 
analyses of the data from this mission 
have already demonstrated a reordering 
of the relative roles of the free radical 
catalyzed ozone destruction mecha
nisms, previously recognized when the 
stratosphere is heavily perturbed by 
large loadings of sulfuric acid aerosols 
such as those resulting from the 1991 
eruption of Mount Pinatubo. 

The range of diverse contributions 
that Professor Anderson has made in 
hi s diligent pursuit of understanding 
stratospheric , atmospheric chemistry 
certainly exemplify the benefits to the 
public interest recognized by the 
Esselen A ward. <> 

Since 1950 C 
Complete.Microanalysis $~iv1~@~ >· 

CJ Instrumental superiority 
0 Technical competence 
0 Guaranteed turn-arounds 
0 Regulatory expertise 
0 Quality assurance 
0 EPA certification 
0 Customized reporting 
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Accuracy with speed 

GALBRAITH LABORATORIES, INC. 
Fax: (615) 546-7209 
2323 Sycamore Drive 
Knoxville, TN 37921-1750 

Tel: (615) 546-1335 
P.O. Box 51610 
Knoxville, TN 37950-1610 

Call or write for our information packet. 

Photolysis of Cp{Me)Mn{C0)3 
Preparation and Characterization of Cp(Me)Mn(C0)<3_0 .,L0 

by Stephen R. Duly, Merrimack College, North Andover, MA.* 

ABSTRACT 

The detail s of the synthesis of the titled compounds, where 
L = PPh 2Me or PPhMe 2, and their characterizations 
have been described in this paper. The desired compounds 
were prepared by the UV photolysis of a so lu tion of 
Cp**(Me)Mn(COh and the corresponding phosphine in dry 
tetrahydrofuran (THF) for 4-5 hours. The compounds were 
purified by a two step column chromatographic technique. 
The pure crystals obtained from their concentrated solutions 
in hexane and ether at -20°C were characterized by IR and 
elemental analysis. 

INTRODUCTION 

During our research on acid-base properties of organometal
lic compounds, we observed that in one of the reactions the 
five membered cyclic ether, tetrahydrofuran (THF), poly
merized in the presence of an acid and an organometallic 
compound of manganese 1• Apparently the solvent under
goes a rapid ring opening reaction followed by polymeriza
tion yielding a viscous oil: 

II 
ncyclo- C4H80 ~ n - C4H80- ~ (-C4H80-)0 

The specific reaction involved the addition of triflic acid 
(CF3S03H) to a photolyzed solution of the mixture of 
Cp(Me)Mn(CO)J and PPh2Me in THF. The preliminary 
studies 1- 3 indicate that one of the species of 
Cp(Me)Mn(C0)(3-n)Ln is responsible for the polymerization 
of THF. During the summer of 1992, we decided to develop 
a general procedure for the preparation and purification of 
Cp(Me)Mn(CO)c3-n)Ln. This paper describes the details of 
the preparation of Cp(Me)Mn(CO)zL and 
Cp(Me)Mn(CO)L2 where L = PPh2Me and PPhMe2. 

EXPERIMENTAL PROCEDURE 

All synthesis and manipulations were carried out under 
nitrogen atmosphere using standard Schlenk technique4. All 
glassware was washed with soap and water, soaked in an 
alcoholic KOH bath, rinsed with deionized water followed 
by acetone and dried in an oven at 130°C for at least three 
hours. Unless mentioned otherwise, reagent grade chemicals 
were used without further purification. Tetrahydrofuran was 

* James Flack Norris Summer Scholar 1992. Work performed 
under the direction of Prof. Mono M. Singh. 

** Cp = cyclopentadienyl ; Me= methyl 

dried over sodium metal overnight; then it was held under 
reflux over sodium metal with a slow nitrogen purge and 
was finally di stilled, as was diethyl ether. Methylene chlo
ride and n-hexane were dried over calcium hydride 
overnight before being distilled over calcium hydride under 
a slow nitrogen purge. The compounds Cp(Me)Mn(CO)J, 
PPh2Me,, and PPhMe2 (all from Strem, in sealed containers, 
under argon), silica gel (60 A, Aldrich), and purified sand 
(Fisher) were all used as received from the manufacturers. 
Anhydrous MgS04 was dried in the oven overnight and 
stored in a desiccator. The photolysis was carried out in Ace 
Glass photochemical equipment which was wrapped with 
aluminum foil to protect the environment from UV radia
tion . FTIR spectra were run on a Nicolet 730 FTIR. 
Elemental analyses were carried out by Galbraith 
Laboratories. 

PHOTOLYSIS 

A sol uti on of 1.38 g (6 .3mmol) of Cp(Me)Mn(COh in 
400mL of dry THF was purged with a slow stream of nitro
gen gas. IR spectra of the solution showed three carbonyl 
bands at 2016 (s), 1966 (m) and 1929 (s) cm- 1 • The solution 
was irradiated by a UV quartz lamp ( Ace Hanovia, l 20v, 
60Hz) for one hour with constant stirring and a steady flow 
of nitrogen through the solution. The temperature of the solu
tion was maintained at ambient temperature by the circula
tion of water. At the end of one hour of irradiation, the IR 
spectra revealed the growth of an additional carbonyl band at 
1847 cm- 1• At the same time the intensity of the band at 2016 
cm- 1 diminished. To the solution, 4 .25g (21.25 mmol) of 
PPh2Me was added . An additional portion of l .33g (6.65 
mmol) of PPh2Me was added after 45 minutes. The solution 
was irradiated for a total of 4-5 hours. The progress of the 
reaction was monitored by IR every half hour. As time 
lapsed, the band at 1847 cm- 1 decreased and finally disap
peared as a new band at 1858 cm- 1 grew, followed by 
another new band at 1826 cm- 1• Meanwhile, the original 
bands 20 16 (s) ,1966 (m) and 1929 (s) cm- 1 decreased in 
strength, particularly the band at 2016 cm- '. When the inten
sity of the band at 2016 cm- ' had decreased substantially and 
no more change in intensity was observed, the photolysis 
was discontinued. By this time the solution, which had been 
light yellow at the beginning, had become a deep red. The IR 
spectrum of this red solution revealed bands 2016 (w), 1966 
(m), 1929 (s), 1858 (m) and 1822 (s) cm-1• 

The so lvent was pumped off under vacuum leaving 

continued on page 12 
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Photolysis of Cp(Me)Mn(COh 
continued from page 11 

behind a deep red oil. The oily product was dissolved in 2-3 
mL of methylene chloride and flash chromatographed on a 
short column made in a Schlenk tube by loading it with (in 

. order) anhydrous MgS04 ( 0.5 cm) resting on a porous disc 
topped with consecutive layers of silica gel (70-230 mesh, 
4-5 cm) and sand ( 0.50 cm). The column was quickly 
eluted with methylene chloride (30-50 mL) under suction 
and the solution was collected directly in a Schlenk flask. 
The volume of the eluted solution was reduced to -2.0 mL 
under vacuum. Next, this solution, taken in 20 mL methy
lene chloride, was run through a second silica gel column 
(30 cm x 2 cm). The elution mixture consisted of 75% hex
ane and 25% methylene chloride. The eluted fractions were 
monitored by IR for the appearance of the carbonyl bands of 
interest. The first fraction contained the unreacted ligand. 
The next fraction showed the bands at 2022, 1939, and 1865 
cm-1 . The third fraction contained the dicarbonyl derivative 
exhibiting Uco bands at 1939 and 1865 cm- 1• The fourth 
fraction contained the carbonyl band at 1822 cm-1• The frac
tions of interest were the third and fourth. The solvents were 
removed by vacuum. Each fraction was dissolved in a mini
mum volume of hexane which was then carefully layered 
with cold ether and stored at 20°C overnight for crystalliza
tion. The supernatant liquid was decanted off and the crys
tals were washed with two small portions of cold hexane 
and dried under vacuum. Elemental analysis for 
Cp(Me)Mn(COh(PPh2Me): calculated- 64.63% C, 5. 16% 
H; found- 64.63 % C, 5.24% H. Elemental analysis for 
Cp(Me)Mn(CO)(PPh2Me)2: calculated- 70.46% C, 5.91 % 
H, found- 69.31 % C, 5.97% H. 

POLYMERIZATION REACTION ATTEMPT 

Three 25 mL boiling flasks were cleaned, dried and flushed 
with nitrogen. To each was added 10 mL dry THF. Dis
solved into the two reaction flasks was a catalytic amount of 
one of the crystals Cp(Me)Mn(CO)(PPh2Me)i or 
Cp(Me)Mn(COh(PPh2Me). The control flask received none 
of the crystals. To each flask was added 100 µL of triflic 
acid with constant stirring. In no case was a visible immedi
ate polymerization reaction observed. 

DISCUSSION 

All of the compounds reported have been characterized by 
IR and elemental analysis. For the preparation and charac
terization of these compounds we have used the carbonyl 
stretching frequency (Uco) as diagnostic tool. 

The starting compound Cp(Me)Mn(CO)J shows 
three carbonyl barids at 2016, 1966 and 1929 cm- 1 in THF. 
After initial irradiation a new band appears at 1847 cm- 1• 

This band is probabl~ due to the formation of 
Cp(Me)Mn(COh(THF) ·6 . The addition of the ligand 
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PPh2Me fo rmed the dicarbonyl product 
Cp(Me)Mn(COh(PPh2Me). This becomes evident by the 
gradual appearance of a band at 1858 cm- 1 with simultane
ous disappearance of the band at 1847 cm- 1• Prolonged irra
diation causes the formation of the monocarbonyl 
Cp(Me)Mn(CO)(PPh2Me)i evidenced by the gradual 

. I 
appearance of a band at 1826 cm- . As more and more of the---
dicarbony I and monocarbonyl products accumulate in the 
reaction mixture, the intensity of the band at 2016 cm- 1, due 
to the starting compound, decreases. When the intensity of 
the 2016cm- 1 band reaches the minimum, indicating the 
completion of the reaction, irradiation is discontinued. At 
this stage the solution contains the starting material (Uco = 
2016,1966 and 1929 cm- 1 in THF), the dicarbonyl product 
(Uco = 1928 and 1858 cm- 1 in THF) and the monocarbonyl 
derivative (Uco = 1822 cm- 1 in THF). It is noted that one of 
the carbonyl stretching frequencies for both the starting 
compound, Cp(Me)Mn(COh and for the dicarbonyl deriva
tive, Cp(Me)Mn(COh(PPh2Me), occurs at the same region 
(at -1928 cm- 1) . 

The two step chromatographic separation of the prod
ucts is an essential step for the isolation of the pure com
pounds. Flash chromatography is a mandatory step in the 
isolation procedure. This step seems to remove any initial 
decomposition product, allows for a cleaner separation of 
the compounds, and prevents the decomposition of the prod
ucts. The products isolated as yellow and orange crystals are 
characterized by their IR spectra which compare well with 
other known compounds 7 and by their elemental analysis. 

The isolated crystals are considerably more stable than 
their solutions in methylene chloride, which causes a rapid 
decomposition of the products. Special care must be taken 
to remove all traces of the solvents when moving from one 
step to another in the synthetic procedure. 
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Call for 
Papers 
Annual Undergraduate 
Research Symposium 

Saturday, April 24, 1993 

The Northeastern Section of the ACS is 
soliciting submission of poster papers 
for this symposium which will be 
hosted by the Studen t Affiliates of 
Boston University, Chemi a. Send 
abstracts on standard ACS forms to the 
organizer, Prof. Patricia L. Samuel, 
Dept. of Chemistry, Boston University, 
Boston, MA 02215. Tel: 617-353-2124 
e-mail: psamuel@chem.bu.edu 

Please donate your copies of 

the NUCLEUS to your local 

High School when you no 

longer need them. 

Stephen R. Duly 

Prof. Mono M. Singh of Merrimack 
College wrote: "Stephen R. Duly, a 
j unior at Merrimack College, is a 
chemistry major. Steve became inter
ested in the area of organometall ic 
chemistry while he was taking CH 114, 
an advanced level chemistry laboratory 
course taught by me. As a part of the 
requirement of this course, Steve car
ried out the freshman research work in 
organometallic chemistry. Since then, 
he has remained active in this area. In 
order to continue our studies in the 
broad area of the potential catalytic 
properties of some organometall ic 
compounds of manganese, we needed 
to develop a clean method of preparing 
these compounds. Because of his inter
est in this area, Steve wanted to carry 
out the research involving the photo
lytic synthesis of these compounds. 
The financial support (James Flack 
Norris Scholarship) provided by the 
Northeastern Section to him during the 
summer of 1992 has strongly motivated 
him to continue h is studies in th is 
field ." The picture shows Stephen in 
the laboratory. 0 
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NEACT 
Summer Conference 

August 16-19, 1993 at Williams 
College, Williamstown, MA 

The New England Association of Chem
istry Teachers has announced the program 
for the 55th Annual Summer Conference. 
The theme will be: The Role of Chemistry 
in the Conservation of Artistic and His
toric Objects. 

Richard Newman, Research Scientist 
at the Boston Museum of Fine Arts will 
be the theme speaker. There will also be 
presentations from art conservators from 
the Boston, New York areas and from the 
Smithsonian Museum in Washington, 
D.C. and the Shelburne Museum in Shel
burne, VT. 

There will also be workshops, or
ganized by James Martin of the Williams
town Regional Art Conservation 
Laboratory. 

In addition to the formal program, 
the conference expects to have tickets 
available for Williamstown Theater Fes
tival presentations for Wednesday night. 
In addi tion, Tang lewood concerts at 
Lenox, MA, the Saratoga Performing Arts 
Center and Jacob' s Pillow Dance Center 
are in the area. 

Learn about the application of chem
istry in art - an enticing career opportu
nity for students. 

The inclusive fee for the 4-day con
fere nce will be just under $250. Con
tinuing Education Credits are available. 
Fellowships are available for H.S. Chem
istry teachers who are attending a NEACT 
Summer Conference for the first time. For 
information, contact: Barbara Lewis, 
Chemistry Department, University of 
Vermont, Cook Science Bldg., Burling
ton, VT 05405. 0 
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B200PH - 208 horizontally lined right and left pages. 
Books have instruction and TOC's. Page size is 11 x 8112. 
Hard extension brown cloth covers. Pages open flat. 

$10.50 each, FOB Chicago 
CUSTOM MADE BOOKS TO ORDER 

SCIENTIFIC BINDERY PRODUCTIONS 
1255 S. Wabash Ave., Chicago, IL 60605 

Phone: 312-939-3449 Fax: 312-939-3787 
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Polymer 
Standards Catalog 

~ERICAN POLYMER 
STANDARDS CORPORATION 

P. o. Box 901 , Mentor, Ohio 44061-0901 
Phone: 216-255-2211 Fax: 216-255-8397 

POLYMER 
PROBLEMS? 

• Complete Polymer Deformulation 
• Good vs. Bad Comparison 
• DSC, TGA, IA , UV-Vis, GC, HPLC, NMA 
• GPC/SEC Molecular Weights and MWD 
• Additive Package Analysis 

4 Mill Street 
Bellingham, MA 

02109 

• 
(508) 966-1301 HPLC lpeci.11•1• 

American Instrument Exchange, Inc. 
21 Canal SlrMI, Lawrence MA 01840 

LABORATORY EQUIPMENT 
BOUGHT• SOLD • EXCHANGED 

Perlstaltlc Pumps • Many In Stock 
Variety of Flow Rates 

ask for our latest equipment llstlng 

TEL:508-794-3496 FAX:508-794-8431 

For Chemical 
Careers in the '90s, 

The Only Constant 
is Change 
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Nominations 
Henry A. Hill Award 

Nominations for the 1993 Henry A. 
Hill A ward for Outstanding Service to 
the Northeas tern Section should be 
sent to Dr. William 0 . Foye, Chair, 
Awards Committee, at 179 Longwood 
Ave., Boston , MA 02115 by May I. A 
resume of professional activities and 
description of the candidate' s contribu
tion s to the Northeastern Section 
should be included. () 

Board of Directors 
continued from page 5 

Rickter to fill the two vacancies for 
Alternate Councilor. These were the 
two candidates with the highest number 
of votes of the nominees for Councilor/ 
Alternate Councilor who fai led of elec
tion last June . The Secretary thanked 
them for their willingness to serve until 
the next annual election. 

After ascertaining that a motion to 
rescind was in order, such action hav
ing been announced in the agenda for 
thi s meetin g, the board VOTED to 
rescind its vote of May 14 1992 on the 
prohibition of subsidi zing of dinners 
for spouses of Board members who are 
not them se lves Board members a t 
award dinners. Consequently, the sta
tu s of Board members ' spouses at 
award dinners will be the same as 
before the May 1992 vote. () 

Prepare for change with ACS Career Services: 
• Career Consultants 
• Employment Clearing Houses 
• Professional Data Bank 
• Resume Review 
• Job-Search Workshops 
• Salary Surveys / 
• Classified Ad Discounts~~. 

Put ACS Career Services to work 
for you .. for your entire career. 

• 
ACS CAREER SERVICES 
For more lnlorm1t1on c1ll Erik• 11 
800/227-5551or2021872·4432 

Advanced Surface Technology Inc. 
offers a full range of Surface 
Modification services to the 
biomedical industry. Utilizing unique 
gas plasma technologies the 
surfaces of virtually any polymer 
commonly used in the biomedical 
field can be tailored to accommo
date most applications. Some of 
the areas where plasma surface 
modification has p roven useful 
include: ·' 

• Orthopaedics 
• Catheters 
• Vascular Grafts 
• Implantable Electrodes 
• Bioabsorbable Polymers 
• Cell Cultureware 
• Separation Membranes 
• Contact/lntraocular Lenses 

Material interfaces are perhaps the 
biggest P.roblem facing the . 
biomatenals industry today. Using 
surface modification allows the 
scientist to select a material for its 
desirable bulk properties and 
subsequently design the correct 
surface characteristics for the 
interfaces involved. Some of the 
surface attributes that can be 
selectively tailored are: 

• Hydrophilicity 
• Hydrophobicity 
• Protein Binding 
• Cell/Molecular Affinity 
• Blocompatibility 

AST can provide plasma processing . 
contract research . surface 
engineerin1;i and plasma reac tor 
design services at all levels. Call 
today to discuss your applications 
with a surface scientist. 

ADVANCED 
SURFACE 
TECHNOLOGY INC. 

Nine Linnell Circle 
Billerica. MA 01821-3902 

508-663· 7 652 
FAX 508-663-7746 

RECRUITING ? 
The NUCLEUS readership base 
is New England's largest source 
for chemical industry personnel. 

The Nucleus reaches more than 
10,000 readers each month. 
These readers are in the follow
ing areas of activity: 

Industry Management & R&D 67% 
Academe Faculty & Admin 14% 
Students Grad & post-docs 10% 
Consulting & Clinical Labs 5% 
Government 4 % 

One company that recruited through 
The Nucleus said: We received more 
qualified resumes from our ad in The 
Nucleus than we did from our 
newspaper ad. 

Call Nancy Bedell for more info: 
(617) 837·0424 

NESACS 
DIRECTORY 

New Directory Now Available 

The 1992/93 edition of the Direc
tory of NESACS members, both 
by alphabetical and company 
listing is now available. 

Send personal check or money or
der (payable to Northeastern Sec
tion, ACS) for $12,00. plus $3 .00 
for postage and handling to: 

Mrs. Karen Piper 
Business Manager 

19 Mill St., Harvard, MA 01451 
Tel: (508)456-8622 

A limited number of directories 
will be available at Section meet
ings this spring for $12.00 each. 

The Directory Is NOT Fiii COMMERCIAL 

USE. H Is for members' personal usa only. 

.___ ___ s _e _R v_1_c_e_s_1 Advertisers' 
Index 

LABORATORY AUTOMATION. OH-the-shett and 
custom software for PC and PDP-11 . Laboratory 
instrument interfacing and data acquisttion. Inorganic 
CLP reporting. R.N. Stillwell, Scientttic Computer 
Applications, (617)275-2964. 

Northeastern University ........ . . .. 2 
CUSTOM SYNTHESIS Lab scale synthesis (gram to 
several kilograms) of organic chemicals, biochemicals, 
metal alkoxides, metal acetylacetonates, and metal 
carboxylates. We have the ability to handle air and 
moisture sensttive compounds. Contact Dr. N. Rice, 
Oryza Laborator ies Inc. 112 Parker Street, Newburyport, 
NA 01950. 

Lab Support ......... ....... .... . . . . 8 

MY Products. . . . . . . . . . . . . . . . . . . . . . . 9 

Galbraith Laboratories ....... . .. . . . . 10 

Tel : (508)463-8685 Fax: (508)462-3048. 
Structure Probe . . .. . . . . .. . . .. . . . .... 10 

Betec Laboratory ............ . . . .. . . 13 

QJlauontltotlve Technologles, Inc. Scientific Bindery Productions . . . .. . 13 

American Polymer 
ELEMENT AL ANALYSIS 

C, H, N, S, X, 
24-Hour Turnaround 

Standards Corp .... .... . ........ 14 

Jordi Associates, Inc ........... ..... 14 

American Instruments, Inc .. . .. .. . .. 14 
Inorganic & Trace Analysis 

AA, ICP, & Ion Chromatography Advanced Surface 

Quality Assurance - Technical Excellence 

P.O. Box 470 ,Salem Industrial Pk., Bldg.5 
Whitehouse, NJ 08888 1908)534-4445 

Technology, Inc ...... . ..... . ... 14 

Millipore ............. . ... . ..... . ... 15 

Quantitative Technologies, Inc . . . ... 15 

CONSULTING SCIENTIST 
Glycobiology 

As the leader in the rapidly ex panding $3.5 billion separations industry, our mission 
encompasses excep.tional customer service, a commitment to innovation. and a dedi cation 
to employee development. We' ve created an environment that simultaneously inspires 
independence and teamwork - so that the people who make our strengths possible are 
recognized, rewarded and encouraged to advance their careers. 

We ' re currently marketing a new instrument for the analysis of picomolar quanti ties of 
carbohydrates using electrophoresis technology - a novel application of the technique 
used in prote in analysis. You must be knowledgeable in current methods of carbohydrate 
analysis, and be confident explaining to both novices and experts the use of chemistry and 
e nzy me kit s, HPAE-PAD, mass spec lrosco py, nuclea r ma gneti c 
resonance, and service carbohydrate analyt ical lab serv ices. You' ll also 
educate customers: support install ations: develop new appli calio ns of 
electrophoresis technology: and present technical papers. 

Requires 5+ years" direc t expe ri ence in carboh ydrate chemistry or 
glycobiology research. A Master' s degree, or a Ph .D. in Carbohydrate 
Chemistry , Protein Chemistry, or Glycobiology is preferred: however, 
equivalent degrees in Biology or Chemistry, with carbohydrate chemi stry 
work and/or teaching experience, wi ll also be considered. 

Participate in leading-edge product and market development, while enjoyi ng the competi
tive salary and benefits of a growing Fortune 500 company. Please mail or FAX your 
resume to: Millipore, 80 Ashby Road, Bedford, MA 01730; FAX (617) 275-5724, 
Aun: Fred Mangin, Hum.an Resources. Millipore is an equal opportun ity employer: 
women and minorities are strongly encouraged to apply. 

MILLIPORE 
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:For additional information, call: 

~oston College- (617) 552-3625 
oston University-(617) 353-2537 
randeis University - (617) 736-2500 

Clark University - (508) 793-7116 
partmouth College - (603) 646-2501 
Harvard University - (617) 495-5333 
MIT - ( 617) 253-4080 
iSt. Anselm College - (603) 641-7148 
~ortheastern University - (6 17) 437-2822 
Tufts University (Chemistry, Medford Campus) 

-(617) 627-3441 
tfufts University (Chemical Eng., Medford 

Camr.us)- (617) 627-3900 
ufts University Health Science Campus -

(617) 956-6867 
UMass Dartmouth - (508) 999-8232 
University of New Hampshire - (603) 862-1550 

!Prof. Robert Waymouth (Stanford U.) 
"Enantioselective Cyclopolymerization: A 
!Novel Synthesis of Chiral Polymers" 
; arvard University ,··12 Oxford Street 
, oom Mb-23 at 4: 15 pm' 

Prof. Fred Wudl (UCal, Santa Barbara) 
"'Recent Advances in the Chemistry of 
Buckminsterfullerene C60" 

Brandeis University 
IGerstenzang 122 at 4:00 pm 

March 3 
~rof. Robert M. Way~ouih (Stanford U.) 
"'Enantioselective Cyclopolymerization: 
A Novel Route to Chiral Polymers" 
Boston College, 2609 Beacon St. 
Merkert Chem. Ctr., Rm. 127 at 4:00 pm 

Dr. Michelle M. Millar (SUNY Stony 
Brook) 
"The Amazing Chemistry of Metal-Sulfur 
'Centers in Proteins" 
UMass Dartmouth, Room 305 Sci. & Eng. 
Bldg. (Group 11) at 4:00 pm 

March 4 
Prof. Kenneth B. Eisenthal (Columbia U.) 
"Nonlinear Laser Studit;,s of Liquid/Vapor 
and Liquid/Solid Interfaces" , 
Harvard University, 12 Oxford Street 
tRoom Mb-2lat i;OO pm 

March 8 
Prof. Alanna Schepartz (Yale Univ.) 
"A Chemical Persi:Jective on 
Macromolecular Recognition" 
Harvard University, 12 Oxford Street 
Room Mb-23 at 4: 15 pm 

March 10 
Mr. Peter Thadeio (Pfizer, Inc.) 
TBA 
UMass Dartmouth 
Room 305 Sci. & Eng. Bldg. (Group II) 
at4:00 pm 

March 11 
Dr. Heinrich Roder (Fox Chase Cane. Ctr) 
"Early Structural Events in Protein 
Folding - Spectroscopic and Mutagenesis 
Studies on Ubiquitin and Cytochrome C" 
Harvard University, 12 Oxford Street 
R<?Om Mb-23 at 5:00 pm 

March 15 
Prof. Harry Allcock (Penn State) 
"MOdels, Macromolecules, and Materials: 
A Chemistry Approach to the Science of 
Solids" 
Brandeis University 
Gerstenzang 122 at 4:00 pm 

March 16 
Prof. James Anderson (Univ. of Georgia) 
"Electrochemical Preparation and 
Evaluation of Matertals" 
Tufts University 
Room 104 Pearson Lab. at 4:30 pm 

Prof. M. Merritt (Wellesley College) 
"Enantiomeric Specific, Ozygen Exchange 
Reactions of l-phenyl-1-alkanols: Kinetic 
Evidence for Asymmetric Carbocations" 
Northeastern University 
Hurtig Hall 129 at'4:00 pm 

March 18 
Dr. Gary McClelland (IBM Res. Div.) 
"Observing the Picosecond Dynamics of 
Single Adsorbed Atoms and Molecules" 
Harvard University,i2 Oxford Street 
Room Mb-23 at 5:00 pm 

o::: 16 1 ·-·· l B :::;;o 

March 22 
Prof. Bernd Giese (University of Basel) 
"Cram' s Rule in Radical Chemistry" 
Harvard University, 12 Oxford Street 
Room Mb-23 at 4: 15 pm 

Prof. Peter Schultz (Univ. of California, 
Berkeley) 
"Probing Protein Structure/Function 
Using an Expanded Genetic Code" 
Brandeis University 
Gerstenzang 122 at 4:00 pm 

March 25 
Prof. William Klemperer (Harvard Univ.) 
"Spectroscopic Studies of Weakly 
Bound Complexes" 
Boston College, 2609 Beacon St. 
Merkert Chem. Ctr., Rm. 127 at 4:00 pm 

Prof. Michael B. McElroy (Harvard 
Univ.) 
"The Changing Chemistry of the 
Atmosphere: Implications for Climate" 
Harvard University, 12 Oxford Street 
Room Mb-23 at 5:00 pm 

March 29 
Prof. Eric Jakobbson (Univ. of Illinois) 
"Computational Studies of Permeation 
in Biological Membranes" 
Brandeis University 
Gerstenzang J 22 at 4:00 pm 

March 31 
Dr. J.-P. Anselme (UMass Boston) 
"N-Nitrosohydroxylamines" 
UMass Dartmouth, Room 305 Sci. & Eng. 
Bldg. (Group II) at 4:00 pm 

Notices for the Nudeus 
Calendar should be sent to: 
Chris Arumainayagam 
Dept. of Chemistry 
Wellesley College 
Wellesley, MA 02181 
Tel: (617) 283-3326 
Fax: (617) 283-3642 
e-mail: CARUMAINA YAG@ 
LUCY.WELLESLEY.EDU 
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