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The Longest Established Part-Time Graduate Program in 
New England 

EVENING GRADUATE PROGRAM 

in CHEMISTRY at 

NORTHEASTERN UNIVERSITY 
Take courses to -

keep up-to-date 
improve professional qualifications 
apply toward the part-time Master's 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 3, 1995) 

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

Optical Methods of Analysis 
Spectrometric Identification of Organic Compounds 

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

Chemical Thermodynamics 2 
(Prerequisite: Chemical Thermodynamics 1) 

Physical Organic Chemistry 
(Prerequisite: Advanced Organic Chemistry 2) 

(Additional Courses will be offered in the Fall Quarter 1995) 

For additional information contad: 
Prof. Tom Gilbert, Executive Officer 
De~rtment of Chemistry, 21 6HT 
Northeastern University 
Boston, MA 02115 

Tel: (617) 373-2383 

Northeastern University is an equal opportunity/affirmative action educational institution and employer. 
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Undergraduates 
The James Flack Norris and 
Theodore William Richards 
Undergraduate Summer 
Research Scholarships 
The Northeastern Section established 
the James Flack Norris and Theodore 
William Richards Undergraduate Sum­
mer Scholarships to honor the memo­
ries of Professors Norris and Richards 
by promoting research interactions 
between undergraduate students and 
faculty. 

Research awards of $3,000 will be 
given for the summer of 1995. The stu­
dent stipend is $2,500 (for a minimum 
commitment of ten weeks of full-time 
research work). The remaining $500 of 
the award can be spent on supplies, 
travel, faculty support, and other items 
related 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 sub­
mit a report (-5-7 double-spaced pages, 
including figures, tables and bibliogra­
phy) of their summer projects to the 
Education Committee by November 1, 
1995, for publication in The NUCLEUS. 
They are also expected to participate in 
the NESACS College Research Sympo­
sium in April, 1996. 

NORTH 
CAMPUS 
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Call for Papers 
Undergraduate Research 

Poster Session 
at the 

210th National Meeting of the 
American Chemical Society 

Chicago, Illinois 
August 20-24, 1995 

The ACS invites undergraduate students to sub­
mit abstracts of their research papers for presen­
tation at the Undergraduate Research Poster 
Session, which will be part of the extensive pro­
gramming for undergraduates at this national 
meeting. Send abstracts on standard ACS forms 
to: 

John W. Higuchi, Student Affiliates Program, 
American Chemical Society, 1155 Sixteenth 

Street, NW, Washington, DC 20036. 
Deadline for receipt of abstracts: 

April 7, 1995. 

Eligibility: Applications will be ac­
cepted from student/faculty teams from 
colleges and universities within the 
Northeastern Section. The undergradu­
ate student must be a chemistry, bio· 
chemistry, chemical engineering, or 
molecular biology major in good stand­
ing, and have completed at least two 
full years of college-level chemistry by 
Summer, 1995. 
Application: Application forms are 
available from departmental chairs and 
the NESACS office. Completed appli­
cations with two photocopies should 
be submitted no later than March 24, 
1995 to the Chairman of the Selection 
Committee: Prof. Edwin Jahngen, De­
partment of Chemistry, University of 
Massachusetts Lowell, Lowell, MA 
01854. 
Notification: Winners will be notified 
by April 21, 1995. <> 
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Corporate Patrons 

DuPont Merck Pharmaceutical Co. 
Duracell, Inc. 
Hoechst Celanese Corporation 
Millipore Foundation 
Polaroid Corporation, Chemical 

Research Division 

Corporate Sponsors 

Aerodyne Research, Inc. 
Alfa Aesar Johnson Matthey 
Arthur D. Little, Inc. 
ATI Orion Research, Inc. 
Cambridge Isotope Labs 
Consulting Resources Corporation 
Houghton Chemical Corp. 
Organix, Inc. 
Strem Chemicals, Inc. 
Van Waters & Rogers, Inc. (VW &R) 
Zymark Corporation 

Directions 
U. Mass-Lowell 

From Route 95/128: Follow Rte. 
95/128 (north or south) to Rte. 3 North. 
From Rte. 3 take exit 30 North onto the 
Lowell Connector. Take Exit 5N, 
Thorndike Street, bear right off the exit 
ramp, heading north on Thorndike. 
After the train station on the left, go 
under the bridge and bear right at the 
lights. Take the third left onto Merri­
mack Street to its end. Turn right, then 
immediately left. Go across the Textile 
Bridge and through the traffic lights. 
This is the North Campus and the road 
becomes University Ave. The Library 
where the Social Hour and Dinner is 
held is on your left. For the evening 
meeting, continue on University Ave. to 
the next traffic light. Turn right onto 
Riverside St. Ball Hall is immediately 
on your right. Parking is beyond Olney 
Hall, the second building on your right. 

From Route 93: Take Rte. 93 north or 
south to Rte. 495 South, towards Low­
ell, and follow 495 to the Lowell Con­
nector. Continue as above from the 
Lowell Connector. <> 
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The 769th Meeting of the Northeastern Section 
of the American Chemical Society 

Thursday, March 9, 1995 
University of Massachusetts-Lowell 
North Campus 

5:30 Social Hour, Faculty Lounge, Lydon Alumni Library, University Ave. 

6:30 Dinner 

8:00 Evening Meeting, Valerie Wilcox, presiding 
Room 210, Ball Hall, Riverside Street 
Prof. Peter Setlow, University of Connecticut, Survival of Dormant Spores of 
Bacillus species for Years and Years, and .. . : How do they do it? 

Refreshments will be served after the program. 

Dinner reservations should be made no later than noon, March 2. Please call or fax 
Marilou Cashman at (800) 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 IS INVITED. Anyone who needs special services or 
transportation, please call Marilou Cashman a few days in advance so that suitable 
arrangements can be made. 

Free Parking beyond Olney Hall, see directions on page 4. 

Next meeting: Wednesday, April 12. (Note change in the meeting day due to the holi­
days.) Esselen Award Meeting, Dr. Edward J. Schaeffer of Burroughs Wellcome Co. will 
speak on developing the herpes antiviral agent Acyclovir (title to be announced). 5:30 
Reception and dinner, Harvard Faculty Club, 8:00 Evening meeting at a Harvard loca­
tion to be announced. 

Biography 
Peter Setlow, a native of New Haven, 
Conn., received a B.A. from Swarth­
more College and a Ph.D. in Biochem­
istry from Brandeis University in 1969. 
Dr. Nathan 0 . Kaplan was his thesis 
adviser. He spent 1968-1971 on a post­
doctoral stay at the Department of Bio­
chemistry at the Stanford University 
School of Medicine working for Dr. 
Arthur Kornberg. In 1971 he joined the 
University of Connecticut Health Cen­
ter at Farmington, Conn. as Assistant 
Professor and is currently Professor of 
Biochemistry. 

His research interests are the bio­
chemistry and regulation of bacterial 
sporulation and germination, specifi­
cally: ( l) regulation of gene expression 
during sporulation; (2) biochemical 

mechanisms of spore dormancy; (3) 
mechanisms of spore germination; and 
( 4) biochemical mechanisms under­
lying spore resistance and long term 
survival. <> 

Abstract 
When one or more nutrients are 
depleted from the medium of bacteria of 
Bacillus or Clostridium species, these 
organisms initiate the process of sporu­
lation, whereby the growing cell is con­
verted into a spore. These spores are 
metabolically dormant, as they lack 
ATP and have no detectable metabolism 

of endogenous or exogenous com­
pounds. Dormant spores are also 
extremely resistant to a variety of en­
vironmental stresses, including radia­
tion, heat, desiccation, and various types 
of chemical, including oxidative dam­
age. Thus, these spores are survival 
packages, and there is evidence that 
spores can survive for hundreds, and 
possibly for millions of years. In order 
for spores to survive for such long 
periods of time, it is essential that their 
genome be protected against damage, 
because while DNA is a rather stable 
molecule, it does undergo quite signifi­
cant rates of chemical damage such as 
oxidative attack and depurination under 
normal physiological conditions. Spores 
of Bacillus, and undoubtedly Clostrid­
ium species, as well, have a number of 
mechanisms to greatly reduce the rate 
of DNA damage during their potentially 
long period of dormancy. These in­
clude: (1) permeability barriers which 
restrict access of damaging chemicals to 
the spore's DNA; (2) a large reduction 
in the water content in the spore com­
partment containing the DNA - from 
-4g water/g dry weight in growing cells 
to -0.4 g water/g dry weight in spores; 
and (3) a unique family of small, DNA 
binding proteins which saturate the 
spore chromosome and dramatically 
change the DNA's reactivity resulting 
in: ( 1) greatly reduced rates of oxidative 
damage; (2) a complete alteration in the 
DNA's photochemistry with ultraviolet 
light; and (3) a large reduction in DNA 
depurination. With the spore DNA thus 
protected against DNA damage during 
long periods of dormancy, the spore 
then "waits" for the proper signal, 
usually the presence of one or more key 
metabolites, whereupon the spore's dor­
mancy is broken and it "returns to life" 
via the process of spore germination. <> 

Support 
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Meeting Report 
From a talk given at the December Meeting 
MCG Symposium 

Resolution of Methylmethoxyphenyl Glycidate 
(MMPG) 
Jorge Lopez, Sepracor, Inc.; reported by M. Simon 

MMPG is an intermediate in the synthesis of the drug Dilti­
azem. £ 0Me 

~ 

,?' I ex 
I o 
CH,cH,N(CH:il:! 

MM PG 

Dil1iazem 

To obtain the required stereoisomer of MMPG the plan was 
to enzymatically hydrolyze the undesired isomer. This the 
Sepracor group proposed to do in a multiphase membrane 
bioreactor. The ester in a 22% by weight toluene solution 
would be passed through a hydrophilic polyacrylonitrile 
membrane containing the enzyme and the resulting acid 
from the hydrolysis of the undesired isomer would be 
removed in the aqueous phase. 

A bioreactor unit is made up of an inner tube, a mem­
brane of porosity too small for the enzyme to pass through, 
and an outer concentric membrane tube through which the 

enzyme can pass. The enzyme can be loaded into the annu­
lus between inner and outer tubes by application in an aque-

. ous solution from the outside of the outer tube and 
immobilized by the pressure of the organic solution of the 
ester, also introduced from outside the outer tube. The aque­
ous phase within the inner tube carries away the acid prod­
uct, leaving the desired stereoisomer of the ester in the 
organic phase. 

Two hundred enzymes were screened before candida 
cylindracea lipase was selected. Two kg of the selected en­
zyme ($150/kg) yielded 100 kg of product in a throughput 
time suitable for manufacturing. 

A problem arose because the acid product decarboxy­
Iated 

to aldehyde which deactivated the enzyme. The introduction 
of bisulfite converted the aldehyde into its water soluble 
addition product. 

Ester of 84% enantiomeric excess (e.e.) was obtained in 
50% yield. This could be recrystallized to 100% e.e. By 
monitoring e.e. as a function of time an e.e. of 80% could be 
maintained by lengthening the throughput time. When the 
time became ~oo long to be desirable the enzyme was dis­
carded. Replacement of the enzyme could be done effi­
ciently by backwashing through the outer membrane. 

This process was scaled up on a manufacturing scale to 
50 tons per annum. <> 

1995 NESACS Candidates for Election 
Chairman-Elect (one to be elected) 

Martin Idelson (retired), Leon Rubin (retired) 
Secretary (one to be elected) 

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

William Foye (retired), Esther Hopkins (Mass. Dept. Envir. 
Protect.), Martin Idelson (retired) 

Councilor/Alternate Councilor (4 Councilors and 4 Alternate 
Councilors to be elected) 

Charles Beardsley (retired), E. Joseph Billo (Boston College), 
Charles Blank (retired), Mary Burgess (Army Labs, 
Watertown), Michael Dube (Wellesley College), Thomas Gilbert 
(Northeastern U.), Morton Hoffman (Boston U.), Steven Lantos 
(Brookline H.S.), Truman Light (retired), Margaret Merritt 
(Wellesley College), Patricia Samuel (Boston U.), Michael 
Singer (Arqule), Frank Wagner (Strem Chemicals), Valerie 
Wilcox (Natl. Plastics Ctr/Museum) 

Nominating Committee (two to be elected) 
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Edward Jahngen (U. Mass.-Lowell), Cynthia McGowan (Merri­
mack College), Jane Roman (Regis College), Debra Saez (Con­
sultant) 
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Esselen Award Committee (two to be elected) 
Henry Brown (retired), Linda Charpentier (Avco), Myron 
Simon (retired), Sophia Su (Polaroid) 

Richards Award Committee (two to be elected) 
Ernest Grunwald (Brandeis U.), Guilford Jones (Boston U.), Ross 
Kelley (Boston College), David Lama! (Dartmouth College) 
Petition Candidates: In accordance with the Northeastern Section 
Constitution, Article VIII, Sec. 3, 

"Any group comprising 2 percent or more of the membership of 
the Northeastern Section may nominate candidates for any elec­
tive 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 petitions are due March 19, 1995 and should 
be sent to Dr. James Kaufman, IOI Oak St., Wellesley, MA 
02181. At least 100 valid signatures are required. Preferably, the 
petition should be sent by certified mail. 

Nominating Committee: James Kaufman (chairman), Michaeline 
Chen, Wallace Gleekman, Joseph A. Lima, J. Donald Smith. 0 

Calendar 
continued from page 16 

March 22 
Dr. Augustine Silveira, Jr. (State Univ. of 
NY, Oswego) 
"Project-Oriented Laboratories - A Trend 
for the Nineties" 
UMass Dartmouth, Rm. 305 Sci. & Eng. 
Bldg. (Gr. II) at 4:00 pm 

March 23 
Prof. Brian E. Bent (Columbia University) 
"A Question of Radicals: Surface Science 
and the Ullmann Coupling Reaction" 
Boston College 
Rm. 127 Merkert Chem. Ctr. at 4:00 pm 

March 24 
Richard H. Mueller, David M. Floyd 
(Bristol-Myers Squibb Pharmaceuticals) 
"Discovery and Development of BMS-
180291 , a Thromboxane Receptor 
Antagonist" 
Boston University, Rm. 107, Metcalf Ctr. 
for Sci. & Eng. at 2:30 pm 

March 27 
Dr. Paul Reider (Merck) 
"Practical Asymmetric Synthesis" 
Harvard University 
12 Oxford St., Mb-23 at 4: 15 pm 

Prof. David J. Jebaratnam (NortheasternU) 
"Non-Enediyne Approaches for 
Mimicking Enediyne Chemistry" 
Boston University, 590 Commonwealth 
Ave., SCI 107 at 4:00 pm 

Mr. Jeff R. Dieffenbach (IBIS Associates, 
Inc.) 
"The Economics of Automobile 
Recycling: Implications of a Changing 
Materials Mix" 
Tufts University, Rm. 136, STC Bldg. 4 
Colby St. at 2:30 pm 

March 28 
Prof. Fred Luzzio (Univ. of Louisville) 
"Recent Synthetic Studies in the 
Nucleoside Area" 
Tufts University 
Pearson Chem. Bldg., Rm. I 04 at 4:30 pm 

March 29 
Dr. John W. Larsen (Lehigh University) 
"The Macromolecular Structure of Coal" 
UMass Dartmouth, Rm. 305 Sci. & Eng. 
Bldg. (Gr. II) at 4:00 pm 

continued on page I 3 

ACS Short Course 
Chemical Engineering for Chemists 
A Two-Day Short Course Sponsored by the Northeastern Section, ACS, 
Committee on Continuing Education 

National ACS is making top-rated ACS Short Courses available to local sections at tuition 
fee~ gr~atly reduced from the normal $785. The NESACS Committee on Continuing Edu­
cat10n 1s pleased to present this course, which has been offered successfully at each 
National ACS Meeting since 1976. 

Dates and Time: Thursday, May 18,1995, 8:30 a.m. - 5:00 p.m. 
and Friday, May 19,1995, 8:30 a.m. - 5:00 p.m. 

Place: Snell Library, Room 90, Northeastern University, 360 Huntington Ave., 
Boston, MA 

Program Agenda: 
Relations of Chemical Processes and Phenomena to Chemical Engineering Principles: 

industrial examples. 
Chemical Engineering Principles: concept of driving force; similarities and dissimilarities 

of fluid flow , heat transfer and mass transfer; concept of dimensionless groups; 
scale up. · 

Flu~d Flow and Statics: laminar and turbulent flow; the Reynold's number; pressure drops. 
Fluid Flow: momentum balance; the Bernoulli equation; friction factors; flow rates; pres­

sure drops; circular and noncircular ducts; equipment design and flow; measurement; 
industrial examples; agitation and mixing; non-Newtonian fluids. 

Heat Transfer: heat transfer modes; steady and unsteady state conduction; convection heat 
transfer; laminar and turbulent flow; radiation design procedures; industrial examples. 

Mass Transfer: rate process and equilibrium approaches; diffusion and Fick's law. 
Applied Thermodynamics: phase equilibria; thermodynamic behavior of multicomponent 

systems. 
Mass Transfer: equilibrium stage operation; application to industrial separations. 
Chemical Process Economics: time value of money; economic alternatives; process equip­

ment costs; overall process economic evaluation; marketing. 

Instructor: Prof. Richard G. Griskey, Ph.D., P.E., has over 35 years of experience in 
industry, academia, government and consulting and has authored over 200 technical 
publications. He is one of the highest-rated instructors in the ACS continuing educa­
tion program. 

Pre-registration Required - Registration Fees: 
ACS Members if mailed before May 1 ............. .... ... $225.00; after May I ............. $275.00 
Non-ACS Members if mailed before May 1 ........ ..... $325.00; after May I ............. $375.00 

There will be a limited number of scholarships for unemployed ACS Members on a space-available basis. 

Parking Fee $3.00/day University cafeterias will be available for lunches. 

For further information contact: Prof. Alfred Viola- (617) 373 2809 

-----------------------------------------------------------------
Registration form for Short Course: Chemical Engineering for Chemists 

Name: 

Mailing 
Address 

Mail with remittance to : 
(Please make checks payable 
toNESACS) 

Affiliation: -----------

Telephone:-----------

Prof. Alfred Viola, Chair 
NESACS Committee on Cont. Ed. 
Department of Chemistry 
Northeastern University 
Boston, MA 02115 
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Would you rather analyze Contact Angles 
like this? ••• Or like this ? 

We at AST, Inc. didn't like peering through the 
traditional tiny telescope for our contact angle 
analysis. We needed precision, versatility, and 
objective documentation along with ease of use 
in a multi-user lab. 

ql<.t.AT, NOW 11T'5 COMl'A;?,t 
WITH LA5T Wlll.'5 5AMPLl 

So, we did something about it. We created the 
VCA-2000 - a fusion of contact angle analysis 
and computer video imaging that is a true 
innovation in surface characterization. 

Want to know more? Give us a call. 

Advanced Surface Technology, Inc. 
Billerica . MA 01821 • 508·663·7652 

An Idle Pump Can Be Costly. 
We can have that 'idle' pump back in 
working condition quickly, and at far 
less than the cost of a new one. 
We'll pick-up your pump free-of­
charge*, re-build it using man­
ufacturer's original 
replacement parts, and give 
you a 90-day warranty on 
parts and labor. 

We service all makes 
of vacuum pumps 
including such names 
as: Sargent-Welch, 
Precision, Cenco, 
Kinney, Alcatel, Stokes, 
Leybold-Heraeus, plus Turbo 
Molecular Pumps by Sargent-Welch. 

The Nucle~rch 1995 

We maintain a variety of rebuilt 
·· ... pumps, pump fluids & vacuum 

components-in stock-ready 
for immediate delivery. Call or 

fax us today for more infor­
mation at 508-667-2393 

fax 508-671-0014. 

*Free pickup within a 
50 mile radius of 

Billerica. 

MASS-VAC inc. 
247 Rangeway Road, P.0 .Box 359 
N. Billerica, MA 01862 

Cross-Linked Enzyme Crystals 
in Organic Synthesis 
A report of the talk delivered at the December Meeting MCG Symposium 
by Jim Lalonde, Altus Biologics Inc. 

While the exquisite selectivity of 
enzymes in enantioselective transfor­
mations has been known for many 
years, very few large scale commercial 
applications of biocatalysts have been 
developed. It has been proposed that 
the reasons for this are threefold; the 
poor stability, unpredictability, and the 
high cost of protein catalysts. 

The development of Cross-Linked 
Enzyme Crystals (CLECs™) as an 
answer to the limitations of enzymes 
was discussed. The basis of the CLEC 
methodology lies in the cross-linking 
of highly pure enzyme micro-crystals 
with bi-functional reagents such as 
glutaraldehyde . Such cross-linked 
enzyme crystals remain active and 
insoluble in environments that are 
otherwise incompatible with enzyme 
function, including multiple reaction 
cycles, prolonged exposure to high 
temperatures, near-anhydrous organic 
solvents and aqueous-organic solvent 
mixtures. By putting the catalyst in the 
form of a crystal, one concentrates the 
activity in the densest possible form. 
Since enzyme molecules within the 
crystal are chemically cross-linked, the 
crystal is insoluble and recoverable. 

CLEC's have been described in the 
literature since the late sixties, but it 
was thought that such crystals would be 
impermeable to organic molecules and 
would be unsuitable as biocatalysts. 
This assumption turned out to be false. 
Experimentally, it has been found that 
with protein micro-crystals (around 
50 microns in size) , small organic 
molecules rapidly diffuse in and of the 
crystal. Only molecules of molecular 
weight above about 3000 daltons were 
found to have slow diffusion rates. The 
accessibility of the entire crystal is a 
result of the high porosity of protein 
crystals. Analysis of crystal structure 
data for 119 protein crystal structures 
shows that the average protein crystal 
has about 50% of its volume filled with 

solvent. Analysis of the thermolysin 
crystal structure shows large pore chan­
nels with a radius of 26A. As a point of 
reference, the typical zeolite channel is 
between 11 and 15A. 

The thermal stability of Candida 
rugosa lipase CLEC and Thermolysin 
protease CLEC was shown to be 
increased two to three orders of magni­
tude over that of the monomeric pro­
tein. It was proposed that the protein 
molecule in a crystal is surrounded by 
identical catalyst molecules in an 
extended array, so that the enzyme cat­
alyst is kept in the active conformation 
through intermolecular ion-pair and 
hydrogen bonding interactions. The 
chemical cross-linking adds an addi­
tional barrier to denaturation of the 
catalyst and serves to maintain insolu­
bility of the crystal. The stability of the 
lipase and the protease CLEC in water 
miscible organic solvents was also 
shown to be improved dramatically 
(three orders of magnitude) over the 
soluble protein. 

Thermolysin CLEC, as a result of 
its resistance to denaturation can be 
used in the presence of high concentra­
tions of water miscible organic sol­
vents like dimethyl formamide to 
couple amino acids and peptides. Pro­
teases like thermolysin were designed 
by nature to hydrolyze proteins and 
peptides, but chemists can use these 
catalysts to stereospecifically and 
regiospecifically couple amino acids 
and peptides. Limiting the water activ­
ity with organic solvents and precipi­
tating out the coupled product shifts 
the equilibrium away from hydrolysis 
and towards the synthesis of the amide 
bond. Thermolysin, for example, is 
used commercially to synthesize the 
dipeptide sweetener Aspartame. The 
protease catalyzes the coupling of 
aspartic acid and phenyl alanine 
methyl ester stereospecifically and 
regiospecifically. Since the peptide 

coupling can been done in high con­
centrations of organic solvents, e.g., 
ethyl acetate , virtually quantitative 
yields of the peptide can be achieved 
with the protease CLEC. After the cou­
pling is complete, the CLEC can be 
recovered and reused for 18 coupling 
cycles with negligible loss of activity. 

Candida rugosa l ipase (CRL) 
CLEC, in addition to the organic sol­
vent and thermal stability, benefits from 
the high purity of the crystalline cata­
lyst. CRL has been applied by organic 
chemists to the resolution of hundreds 
of chiral alcohols and carboxylic acids 
through enantioselective hydrolysis of 
their esters. Despite this wide utility, 
commercial CRL is impure and con­
tains four hydrolases which act on 
organic esters with different enantiose­
lectivities and rates. Most commercial 
enzyme preparations typically contain 
from a maximum of about 10% to less 
than 1 % of the active catalyst. I The resi 
of preparation contains from 90 to 99% 
of other enzymes and proteins, cell 
debris, stabilizers and salts. In contrast, 
the CRL CLEC contains only one 
enzyme, a crystalline lipase. CRL 
CLEC has been used to prepare 2-aryl 
propionic acid anti-inflammatory drugs 
such as Ketoprofen and Ibuprofen in 
enantiomeric purity of >9~% e.e . 
through hydrolysis of their ~acemic 
esters. The high purity of tile CRL 
CLEC results in a 5 to 10 fold improve­
ment in enantioselectivity over the sol­
uble commercial CRL preparation. The 
CLEC catalyst is stable and reusable 
and was used for 20 resolution cycles 
with only 30% loss of activity. 

Cross-linked enzyme crystals of 
Pseudomonas lipase, Penicil~in acy­
lase, Subtilisin and their application to 
the synthesis of enantiomerically pure 
organic esters and peptides were also 
discussed. <> 1 
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Board of 
Directors 
NOTE: Board meetings are held on the 
meeting day at 4:30 p.m. Section mem­
bers are invited to attend. 
Notes of Meeting of December 15, 
1994 
Officer's Reports: 
Chairman: Dr. Kaufman conveyed the 
thanks of Prof. J. Cannon (U. of Iowa) 
to the Section for the excellence of 
arrangements for the short course 
"Pharmacology for Chemists" Nov. 
17-18, 1994. 
Treasurer: The board VOTED to 
accept the financial report and VOTED 
to transfer some budget items for 
administrative clarity. 
Archivist: Dr. Simon invited members 
to send memorabilia of Section activi­
ties or members for inclusion in the 
Section's archives. 
Committee Reports: 
Publications: Dr. Billo stated that the 

Nominations 
National Technology Medal 
All ACS members are invited by the 
Committee on Patents and Related 
Matters (CP&RM) to suggest possible 
candidates for nomination for the 
National Technology Medal. Recently 
funded by the United States Depart­
ment of Commerce and established by 
the Stevenson-Wyndler Innovation Act 

continued on page 13 

NUCLEUS will finish the year on bud­
get. Advertising results for 19'95 are 
promising in that 85% of the antici­
pated advertising revenue has already 
been contracted for 1995. 
Continuing Education: Dr. Viola 
reported that the proceeds from the 
November short course will be more 
than $2,000. There were 38 registrants. 
Project SEED: Dr. Phillips reported 
that information for the summer 1995 
SEED program will be sent shortly. 
Preceptors are needed. <> 

.. ..:::':·::--·<· :>:+::::}:>' . 

?· < .. · $Jnce .. ·1950 <··.> > t 

.•····•.· .. qomple.te Microanalysis .. $~t~i~~$ r 
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Environmental Analyseis ·.~ · GLP • GMP .'./\ 

':J Instrumental superiority 
0 Technical competence 
::J Guaranteed turn-arounds 
0 Regulatory expertise 
0 Quality assurance 
0 EPA certification 
0 Customized reporting 

Serving over 3,500 clients worldwide, 
including 60 of the large.st 100 U.S. corporations 

Accuracy with speed 

GALBRAITH LABORATORIES, INC. 
Fax: (615) 546-7209 Tel: (615) 546-1335 
2323 Sycamore Drive P.O. Box 51610 
Knoxville, TN 37921 -1750 Knoxville, TN 37950-1610 

Call or write .for our information packet. 

ACS News 
Workforce Report on Fringe Benefits 

Condensed and in part quoted verbatim 
from a report by Corinne A. Marasco, 
Dept. of Career Services, ACS 

Fringe benefits add significantly to the 
value received by employees, and thus 
represents about 30% of total compen­
sation paid by an employer. Although 
benefits vary widely by occupation, the 
most common benefits received were 
paid leaves (vacations, holidays), life 
insurance, health insurance and retire­
ment. A much smaller fraction of 
workers received other benefits, such 
as child care. 

A fringe benefit can be defined as 
any benefit a worker receives in addi­
tion to pay. Federal and state laws do 
not mandate any fringe benefits, except 
for payments made on behalf of the 
worker for Social Security, unemploy­
ment insurance (both federal and state) 
and workers' compensation. 

Health insurance is not required, 
but for those employers who do pro­
vide it, it must fulfill minimum benefits 
set by each state-usually coverage for 
newborn children and for pregnancy. 

The report viewed the following 
aspects of fringe benefits: the array of 
benefits available, data on benefits 
being provided currently (based in part 
on information from the 1994 ACS 
Salary Survey), and the future of com­
pensation packages as a function of 
changes in the workforce and the needs 
of employees and employers. 

Basic Benefits 
World War II brought competition 

among employers because of a tight 
labor market. The demand for limited 
domestic goods created inflationary 
pressures. To control these pressures, 
the War Labor Board controlled wage 
increases and encouraged employers to 
off~r noninflationary forms of compen­
sation, starting the practice of offering 
benefits such as paid vacations, insur­
ance and pensions as an inducement. 
In the postwar years employee benefits 

became more common and were 
incorporated in union contracts. Court 
interpretations of the Wagner Act 
(National Labor Relations Act of 1935) 
expanded its scope to benefits beyond 
the traditional wage, hours and working 
conditions package. Typical benefit 
packages might include the items in the 
following chapter headings: 

Health Insurance 
This is the most common benefit, 

but may not be provided for part-time 
employees or by small companies. A 
large number of different plans have 
been developed which may share com­
mon features: Some plans offer a free 
choice of physicians and hospitals, giv­
ing full or partial reimbursement, 
called "fee for service"; others use 
Health Maintenance Organizations 
(HMOs) which provide health care ser­
vices for a set rate; Preferred Provider 
Organizations (PPOs) offer a choice of 
designated providers at lower medical 
cost. 

Some plans include the cost of 
prescriptions, some with a co-payment 
of $5-10. Some plans encourage use 
of generic brands by charging a fee 
for brand medications. Dental care 
benefits are included in some plans, or 
may be available in place of health 
insurance. 

Disability Insurance 
Under disability insurance, a 

worker who becomes ill, injured, or is 
on maternity leave receives a portion 
of the salary. Such coverage may be 
short-term for temporary illness or dis­
ability, or long-term for those perma­
nently disabled to replace a portion of 
the lost wages. 

Life Insurance 
Life insurance may pay a flat sum 

to the estate which may be as high as 
twice the annual salary. Some plans 
allow the employee to purchase addi­
tional insurance at the same rate. 

Pensions 
Although employers are not re­

quired to provide pensions to workers, 
if such a benefit is provided it must 
meet minimum standards under the Em­
ployee Retirement Income Security Act 
of 1974 (ERISA). Some plans are de­
fined benefit plans, others are defined 
contribution plans. The former establish 
an employees retirement benefits on 
basis of a fixed formula, usually based 
on earnings and length of service. Regu­
lar employer contributions provide the 
funds for these benefits. Defined contri­
bution plans usually establish employer 
and employee contributions. There is an 
account for each employee and the 
retirement benefits are based on the sum 
in this account. Under the Tax Reform 
Act of 1986, non-forfeitable vested 
rights must be given to employees with 
five to seven years of employment with 
an employer. (Previously, 10 years was 
the minimum standard). 

Vacations 
This benefit is usually offered to 

full-time employees with the length of 
the vacation determined by the years of 
service. 

Other Benefits 
These may include relocation ben­

efits for employees who are transferred 
to other locations, discounts on prod­
ucts or services produced by the em­
ployer, use of a credit union - either a 
company credit union or some other 
local credit union with the possibility of 
direct deposit of pay by the employer, 
and/or direct deposit of pay to a bank of 
the employees choosing. Credit unions 
often give higher interest on deposit 
accounts or lower interest on, or easier 
access to loans. They also frequently 
offer buying services at discounts for 
major items. 

Companies may provide tuition 
assistance for courses which are rele­
vant to the employee's position. 

Some companies provide pro­
grams to promote the health of its 
employees such as smoking cessation 
classes, stress reduction seminars, 
health club memberships and other 
Employee Assistance Programs, such 
as counselling and referral for mental 
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health or drug abuse problems. 
With an increase in the number of 

single-parent and dual-career couples 
in the workplace, there has been an 
increase in the need for child care ser­
vices. Some companies have on-site 
child care facilities, others have con­
tracts for such services. Some smaller 
companies have joined together to pro­
vide day-care facilities. 

Employee Benefit Diversity 
and Cost 

According to the Bureau of Labor 
Statistics, about 80% of employees 
received paid holidays and vacations 
during 1990-91, more than 50% were 
covered by paid sick leave and most 
employees received leaves for jury duty 
or bereavement. Military and personal 
leave was offered less commonly. In 
1990-91, 28% of employers made un­
paid maternity leave available and 17% 
offered unpaid paternity leave. Paid 
parental leave was even less common. 
However, as an unanticipated conse­
quence of the Family and Medical 
Leave Act of 1993 (FMLA) there has 
been a significant increase in the family 
leave plans. Yet, a survey of 300 em­
ployers showed that 40% of them failed 
to provide the 12 weeks leave, the job 
guarantee on returning, or continued 
access to benefits during leave as re­
quired by the FMLA. There appears to 
be a widespread lack of knowledge of 
the law. The Labor Department, which 
has the responsibility of implementing 
the law, found violations in 61 % of the 
965 family-leave complaints received 
up to June 30, 1994. 

Company-paid life insurance was 
provided to 70% of employees, either 
as a flat-sum or on basis of the employ­
ees' earnings. Some plans allowed em­
ployees to buy additional insurance at 
the same rates. 

In the 1990-91 period, about 70% 
of employees were covered by a medi­
cal care plan. More than 2/3 of the cov­
ered employees were in plans which 
were fully paid by the employer for the 
employee, about 20% included the 
family, as well. Participation in fee-for­
service plans is declining but is rising 
rapidly in PPOs and HMOs as a conse­
quence of the rapid increase in health 
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care costs. PPOs and HMOs are popu­
lar because they are managed care 
programs. 

About 40% of employees had den­
tal coverage - 27% of the covered 
employees were fully employer-paid 
coverage, 19% had wholly employer­
paid family coverage. 

Short-term disability coverage to 
provide income protection during 
illness or disability was offered to 
about 30% of employees in some form. 
Long-term coverage or retirement for 
extended or permanent disability was 
provided to about 25% of employees. 

About 60% of employees were 
covered by some form of retirement 
plan. A little over 40% by a defined 
benefit plan, 30% by a defined contri­
bution plan., The latter have increased 
as a consequence of tax laws allowing 
employees to defer taxes on pay used 
for contributions until retirement. Other 
defined contribution plans included 
savings and thrift plans, profit sharing 
plans, employee stock ownership plans 
and money purchase pension plans 
(where employers make fixed contri­
butions to an individual's employee 
account). 

Benefits received were greater for 
employees in companies of 100 or 
more employees ' as compared to 
employees in smaller companies: 

Benefit offered to % of 
Benefit employees in 

Med.+Large Small firms 

Health 76 56 
Life insurance 86 52 
Retirement plans 80 45 
Dental 55 -27 
Maternity leave (unpaid) 35 -17 
L.term disability 36 -18 
Paid vacations, holidays 90 80 
Paid milit. leave 54 21 
Paid personal Iv. 21 12 
Paid bereavemt. Iv 80 -50 
Unpd. matern. Iv. 37 18 
Unpd. Patern. Iv. 26 8 
Pd. sick leave 66 -50 
Medical care 80 70 
Fully paid (employee) 50 53 
(employee+family) 33 27 
Sickness+disabil. insur. -50 -25 
Wellness programs 33 . <IO 
Educ. assistance 75 36 

1994 ACS Salary Survey 
For the first time questions on 

fringe benefits were included, but will 
not be included every year. Almost all 
respondents received holidays and 
annual leaves. The median annual 
number of days of holiday leave was 
10, vacation leave 15-20 days. Other 
average annual leaves were: Sick leave 
10-13 days, bereavement leave 3 days, 
Jury duty leave 5-7 days. Leave to care 
for sick family members was available 
to 45% of industrial chemists, 35% of 
academic chemists and 31 % of govern­
ment chemists. Paid parental leave was 
available to only 18% of industrial, 
12% of academic and 8% of govern­
ment chemists. 

Fully paid life insurance was 
available to about half of all respon­
dents, the other half shared costs. 

Long term disability was more 
available to industrial chemists than to 
others. Median percentage of salary 
paid under long-term disability was 
60% for all employer types. For short­
term disability the median benefit per­
centage of salary was 100% for 
industrial, 80% for academic and 67% 
for government chemists. 

Medical coverage for the chemist 
employee and family was almost uni­
versal. For industrial and government 
chemists, 2/3 of employers pay be­
tween 50-99% of the premiums, for 
academic chemists about 4 7% of 
employers pay >50%, but less than the 
full premium. Dental coverage was far · 
more common among industrial 
chemists. Prescription drug programs 
cover 75% of industrial, -66% of aca­
demic and government chemists. 

At least 2/3 of chemists participate 
in a defined benefit retirement pro­
gram, 89% in a savings plan, with an 
average 4% of salary contributed by 
the employer. Employee stock owner­
ship programs were used by 40% of 
industrial chemists, again with an aver­
age 4% of salary contribution by the 
employer. About 47% of academic 
chemists participate in retirement sav­
ings plans, such as TIAA-CREF with.a 
median employer contribution of 8% 
of salary. About 60% of government 
chemists participate in savings plans, 
with a median contribution of 5%. 

Professional Development Activities 
More than 70% of industrial 

chemists reported that their employers 
provided financial support to attend, on 
average, two professional association 
meetings per year. Academic chemists 
reported that their employer paid, on 
average, for one or two association 
memberships, while industrial em­
ployers paid, on average, for one such 
membership. However, about 2/3 of 
industrial chemists' dues are thus paid 
vs. 17% for academic and 15% of gov­
ernment chemists. 

On-site child care varies greatly: 
Available to 32% of academic chem­
ists, 20% of government chemists, but 
only 5% of industrial chemists. Less 
than 10% of all chemists have access 
to off-site child care paid for by their 
employer. 

The Future of Benefits 

(Editor's note: the Workforce report 
was published two months prior to the 
recent election, therefore the projections 
may have become obsolete in part). 

"Employee compensation, espe­
cially fringe benefits have been influ­
enced by three significant changes that 
have occurred in the second half of the 
20th century: the increasing participa­
tion of women in the workforce, es­
pecially women with children; the 
growth of multi-earner families; and the 
ability of more men to retire at earlier 
ages. In addition, the structural changes 
in the economy and in employer­
employee relationships have also 
affected compensation packages." The 
shift from a goods-producing economy 
toward a service economy has affected 
the industry and occupational mix. The 
service sector now accounts for 60% of 
all jobs, goods producing for less than 
one-fourth. This shift has been accom­
panied by an increase in the proportion 
of contingent workers, including those 
who work for temporary help firms, on­
call workers, leasing arrangements and 
contractors. The age distribution also 
has changed. From 1960 to 1979 the 
proportion of workers of 17 - 24 years 
of age in the workforce rose from 17% 
to more than 24% (baby boom genera­
tion), but by 1988 dropped to 19% and 

is projected to decline to 16% by the 
year 2000. In the next 25 years two 
trends are likely to converge: a diverse 
labor force with varying family con­
cerns, and a labor market demanding 
highly educated and skilled workers. 
This suggests that flexible compensa­
tion packages may be needed which are 
designed to attract and hold scarce 
labor resources. 

Since paid leave accounts for about 
7% of compensation costs, it has been 
predicted that traditional types of paid 
leave, such as holiday, vacation and 
personal leave plans will be replaced 
with comprehensive leave plans which 
cover all forms of leave. Thus, an 
employee could exchange vacation time 
for a leave for a family event, such as 
childbirth or parental care. 

Life, health and disability insur­
ance currently accounts for about 6% 
of compensation, but is likely to grow 
because of rapidly increasing health 
costs. Uncertainty prevailed because of 
the uncertain fate of health-care reform 
( ed: well, uncertainty no longer pre­
vails: health care reform is dead for 
the foreseeable future). 

Over the last decade defined bene­
fit plans have given way increasingly 
to defined contribution plans. Retire­
ment plans will have to allow for cur­
rent workforce trends: a greater 
mobility of the work force. Thus , 
defined contribution plans would be 
expected to become more popular 
because of their innate portability. 

Legally required benefits account 
currently for about 9% of total com­
pensation costs. The largest items are 
Social Security, workers' compensa­
tion and State unemployment insur­
ance. "Although future compensation 
trends cannot be predicted with any 
type of certainty, there is likely to be 
greater variety and fewer distinctions 
between pay and benefits overall." 

Copies of the complete 8-page report 
can be obtained from Corinne A. Mar­
asco, Editor, Workforce Studies, Ameri­
can Chemical Society, 1155 Sixteenth 
St. , NW, Washington, DC 20036. <> 

Nominations 
continued from page JO 

of 1980, the medal is awarded annually 
by the President. It may be awarded to 
individuals, groups, companies, or 
institutions within the United States for 
outstanding contributions to technol­
ogy or for the promotion of the techno­
logical workforce. 

Nomination documents may be 
obtained by calling (202) 872-8725, or 
writing to the staff liaison to CP&RM, 
Ms. Debora Fillinich, American Chem­
ical Society, 1155 Sixteenth St., NW, 
Washington, DC 20036. The deadline 
for submitting nominations for the 
1996 Award is May 30, 1995. Nomina­
tors should be aware that six recom­
mendation letters are required 
supporting the nomination. 
Background Information: 

CP&RM will select an ACS nomi­
nee from the nominations received by 
the ACS office. 

The documentation provided nom­
inators includes a list of past recipients 
of the medal 1985-1993. Scanning this 
list, we note the following names famil­
iar to members of this Section: 1988: 
Edwin H. Land (Polaroid), Harold 
Edgerton (EG&G, MIT). 1991: Carl 
Djerassi (Stanford Univ.) <> 

Calendar 
continued from page 7 

March 30 
Prof. T. Ross Kelly (Boston College) 
"Molecular Synthesis and Design" 
Boston College 
Rm. 127 Merkert Chem. Ctr. at 4:00 pm 

March 31 
Milan R. Uskokovic (Hoffman La Roche, 
Inc.) 
"Drugs Based on the Vitamin D Endocrine 
System" 
Boston University, Rm. 107, Metcalf Ctr. 
for Sci. & Eng. at 2:30 pm 

Notices for the Nucleus 
Calendar should be sent to: 
Tari Varco-Shea 
Dept. of Chemistry, Wellesley College 
Wellesley, MA 02181 
Tel: (617) 283-3056; Fax: (617) 283-3642 
e-mail: tvarcoshea@lucy.Wellesley.edu <> 
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Surface Analysis 
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Forensics Metals Oils 
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FAILURE ANALYSIS 

SEM Auger ESCA 
Friction/Wear Profilometry 
DCA Contact Angles 
Custom Surface Tension 
MicroFTIR CUSTOM 
ASTM - MILSTDs -- GLP 

SURFACES RESEARCH 
8330 Melrose Dr. Lenexa KS 66214 

800·328-8221 FAX 913·541-0748 

Laboratory Automation 
Consuftlng, Senlce, Engineering 

Off-the-shelf & customized software for labs 

Ganymede, like the mythological demigod 
whose name it bears, watches over your 
data. It monitors up to 8 instruments 
simultaneously via RS232 ports, storing 
data for forwarding to main frame or LIMS. 

S11111ttmeous Spectrometer h•dwn 
aad software upgrmles 

Laboratory lrstnmmtation corirol ard data acquisition, 
data storage and retrieval CLP ard custom reporting. 

Technology Exct.niie Corporltlon 
EL: (508) 234-6655 FAx: (508) 234-685 

NMR ANALYSIS 
POLYMERS • ZEOLITES • CHEMICALS 

•: • GLP/GMP COMPLIANCE • 
SPEC1RAL DATA SERVICES, INC. 

818 Pioneer• Champaign, IL61820 
(217) 3S2-7084 •FAX (217) 3S2-9748 
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Polymer 
Standards Catalog 

~ERICAN ·;~·LYMER 
STANDARDS CORPORATION 

P. 0 . Box 901 , Mentor, Ohio 44061-0901 
Phone: 216-255-2211 FH: 218-255-8397 

ANALYTICAL 
SERVICES 

micron inc. 
381 5 Lancaster Pike 

Wilmington De. 19805 

302-998-1184 

0RYZA 
LAIOlATOlllS. INC. 

Custum 
Synthesis 

Lab Scale Synthesis 
of Organic and 

Organometallic Compounds 

Call for a confidential quotation 
112 Paril.er Street 

Newburyport, MA 019SO 
Tel: S08-46J-8611S Fu: SOS-462-3048 

SCH°"' ARZKOPF 
'.\I icroanalytical Laboratory 

Elemental & Trace Analysis 
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Calorimetry 
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56-19 37th Ave. Woodside, N.Y. 11377 
(718) 429-6248 

POLYMER 
PROBLEMS? 

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

4Mlll Street 
Bellingham, MA 

02109 

• 
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(508) 966-1301 H'LClpec-

i DESERT 
~ANALYTICS 

LABORATORY 

• CHNOSP Halogens 
• Metals by AA 
• Ion Chromatography 
• Trace Analysis 
• Coal/Petroleum 

Fast, Reliable Service 

No Charge for Phone/Fax Results 

P.O. Box41838 
Tucson, AZ. 85717 
Fax 602-623-9218 

245 S. Plumer, #24 
Tucson AZ. 85719 

Phone 602-623-3381 

Analysis For The Chemical Elements 

Chemical Analysis 
£. Materials Identification 
£. Product Deformulation 
£. Defects/Failure Analysis 

FT-IR, NMR, GC, GC/MS, DSC, TGA. SEM, EDXA. AA. ICP , 

RUSH SERVICE 

Chemir I Polytech 
Laboratories. Inc . 

(3141 291-6620 

2672 Metro Blvd., St. Louis, Missouri 63043 
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March Special 
pH METERS 

Ask for our latest equipment I isling 

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

TEL: 508-794-3496 FAX: 508-794-8431 
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PROTECT 
Your Expensive Lab Work with Research 

and Development Record Books 
STOCK RECORD BOOKS 

8500 - Fifty pages and fifty duplicates. 
1/4 inch sqs. ori right pages. 

BlOOP - 100-1/4 incti sqs. on right pages. 
100-10 sqs. per inch on left pages. 

B200P - 208 1/4 inch sqs. on right and left pages. 
B200PH - 208 horizontally lined right and left pages. 

Books have instruction and TOC's. Page size is 11 x 5112. 
Hard extension brown cloth covers. Pages open flat. 

$11.00 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 

VOLUNTEERS 

Reporters needed 
to cover ACSNES 
monthly meeting 

lectures 

Phone for more details 
Myke S. Simon 

Nucleus Associate Editor 
Tel: 617-332-5273 

BOSTON COLLEGE 
Department of Chemlstrll 

The Chemistry Department 
of Boston College has open­
ings for full and part-time 
non-tenure track lecturers 
for the 1995-1996 academic 
year. We are seeking Ph .D . 
chemists with outstanding 
teaching credentials. Posi­
tions may involve teaching 
general chemistry lecture 
and laboratory as well as 
advanced courses in bio­
chemistry. 

Candidates should send a 
curriculum vitae, including 
information on previous 
teaching experience, and 
names and addresses of 
three references to: 

Dr. Evan R. Kantrowitz 
Chairman Department of Chemistry 

Boston College 
Chestnut Hill, MA 02167 
Equal Opportunffy Employer 

Sr. Sales Rep. 
In this position you will be responsible for selling 
polyurethane resin and tubing to medical device 
manufacturers within a designated territory. Will 
also provide technical support to customers and 
provide sales forecasts at regular intervals. Must 
be willing to travel up to 30% in this position. A 
Bachelor's degree with 5 years of experience in 
sales required. A background in plastics with a 
knowledge of polyurethane chemistry, selling to 
the medical device industry essential. 

Mfg. Process Engineer 
This individual will be responsible for the process 
improvement on all polymer processing equip­
ment. Will enhance material flow, equipment lay­
out, minimize product loss and chan~eover 
times. Optimize equipment operating efficiency 
while maintaining maximum quality parameters. 
Communicate all process concerns and problem 
solving mechanisms to other manufacturing 
departments. A Bachelor's degree in Plastics ~r 
Mechanical Engineering and 5-10 years of experi­
ence in a manufacturing environment, with plas­
tics equipment and processing and extrusion 
experience required. Must have a statistical 
approach to problem solving and proven proce­
dure and documentation background. 
Interested candidates please send your resume 
to: Thennedics, P.O. Box 2999, 470 Wildwood 
Street, Woburn, MA 01888. An equal opportunity 
employer. A non~moking environment. 

Thermedics Inc. 

ELEMENTAL 
ANALYSIS 

CHNSX 
Reported in 24 Hours 

Inorganic 
and 

Trace Analysis 

AA, GFAA, ICP, IC, HPLC 

Pharmaceutical Support 
Services 

For information please call : 

&ft QUANTITATM TECHNOLOGIES INC. 

Rt. 22E, Salem Industrial Pk., #5 
Whitehouse, NJ 08888-0470 

(908) 534-4445 
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l 
Calendar 

I 

For additional infonnation, call: 
Boston College - ( 617) 552-8077 
Boston University- (617) 353-2537 
Brandeis University-(617) 736-2500 

1 Clark University-(508) 793-7116 
Dartmouth College - (603) 646-2501 

1 Harvard University-(617) 495-5333 
MIT-(617) 253-4080 

' 'Tufts iversity (Chemistry, Medford 

St. Anselm College - (603) 641-7148 
North~' tern University-(617) 373-2822 

~ 

Cam us)- (617) 627-3441 
Tufts U iversity (Chemical Eng., Medford 
Cam~us)- (617) 627-3900 

Tufts Uhiversity Health Science Campus 
-<6IV> 956-6867 

UMass Dartmouth - (508) 999-8232 
UMass Lowell-(508) 934-3650 
University of New Hampshire -

(603) 862-1550 

March 1 
Dr. Marc Snapper (Boston College) 
"Small Molecules as Probes of Biological 
Receptors: Chemical Studies of Didemnin 
B Brefeldin A, and Ilimaquinone" 
UM~s Dartmouth, Rm. 305 Sci. & Eng. 
Bldg! (Gr. II) at 4:00 pm 

Dr. Vitalli Goldanskii (Semenov Institute 
of Chemical Physics, Moscow) 
"Applications of Chemical Physics to the 
Problems of Prebiotic Evolution" 
Harvard University 
12 Oxford St., Mb-23 at 4:00 pm 

March 2 
Prof. 1Y. Shimoyama (Univ. of H~kkaido) 
"Fabrication of Giant Monodomam 
Polydiacetylene Monolayers and EPR 
Study of the Langmuir-Blodgett Films" 
Northeastern University 
129 ~urtig Building at 4:00 pm 

Prof. David J. Hart (Ohio State University) 
"Studies in Alkaloid Total Synthesis" 
Boston College 
Rm. 127 Merkert Chem. Ctr. at 4:00 pm 

THE 

March 3 
Jean Nichols, John O'Loughlin, Cory 
Waters (Seragen, Inc.) 
"Fusion Toxins: A New Class of 
Biological Therapeutic Compounds: . 
Developing Strategies for the Producaon 
and Characterization of Non-Evolved 
Proteins" 
Boston University, Rm. 107, Metcalf Ctr. 
for Sci. & Eng. at 2:30 pm 

March 6 
Prof. Robert Grubbs (CalTech) 
"Polymer and Organic Synthesis Using 
Metal Carbene Complexes" 
Harvard University 
12 Oxford St., Mb-23 at 4: 15 pm 

Mr. Frank A. Marino (Raytheon Company) 
"Industrial Environmental Risk 
Management in Industry Today: 
Raytheon's Perspective" 
Tufts University, Rm. 136, STC Bldg., 4 
Colby Street at 2:30 pm 

March 8 
Dr. Joseph Epstein (Lederle Laboratories) 
"Novel Agonists for the Opiate Receptor 
Studied by X-Ray Crystallography and 
Computer Graphics" 
UMass Dartmouth, Rm. 305 Sci. & Eng. 
Bldg. (Gr. II) at 4:00 pm 

Prof. Kate Kirby (Harvard College 
Observatory) 
"The Lithium Chemistry of the Early 
Universe" 
Harvard University 
12 Oxford St., Mb-23 at 4:00 pm 

March 13 
Prof. Digby D. MacDonald (PennState) 
''The Electrochemistry of Nuclear 
Reactors" 
The Cottage Crest Restaurant, 610 
Trapelo Rd., Waltham, MA; Social Hour 
5:30 PM; Dinner 6:30 PM 
For Dinner Reservations call Prof. John 
Reardon at (617) 287-6155 

NUC::LEUS 
19 Mill Road 
Harvard, MA 01451 

·1 

Prof. Steven M. Cramer (Rensselaer 
Polytechnic Institute) 
"Novel Low Molecular Weight Displacers 
for Protein Purification" 
Tufts University, Rm. 136, STC Bldg., 4 
Colby Street at 2:30 pm 

Symposium in Honor of Prof. Jack Roberts 
2:00pm Prof. Andrew G. Myers (CalTech) 
3:l)Opm Prof. George Whitesides (Harvard) 

I "Molecular Self-Assembly" 
4:9<>IJm Break 
4:~0pm Prof. Jack Roberts (CalTech) 
Harvard University 
I 'i. Oxford St., Mb-23 

' 
PrOf. Daniel Kahne (Princeton University) 
"Chromomycin as a Blueprint for 
Designed Metal Complexes" 
B~ston University, 590 Commonwealth 
Ave., SCI 107 at 4:00 pm 

March 15 
Prof. Martin Head-Gordon (UCal, 
Berkeley) 
"Excited States Nonadiabatic Coupling 
~d Femtochemistry" 
Harvard University 
12 Oxford St., Mb-23 at 4:00 pm 

iJof. Thomas J. Meyer (Univ. of N. 
C-~olina, Chapel Hill) 
B~ston College 
Rfu. 127 Merkert Chem. Ctr. 
March 15 4:00 pm "Controlling Excited 

States. Photoinduced Electron 
and Energy Transfer" 

March 16 8:00 pm "Multiple Electron 
Transfer. From Water 
Oxidation to Dinitrogen 
Reduction" 

March 17 4:00 pm "Creating Images and 
Microstructures in Thin 
Polymeric Films" 

March 20 
Prof. John Caradonna (Yale University) 
"Insights into Non-Heme Iron 
Metalloenzymes: Characterization of 
Phenylalanine Hydroxylase" 
Boston University, 590 Commonwealth 
Ave., SCI 107 at 4:00 pm 

continued on page 7 
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