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Who was Theodore 
William Richards? 
by M.S. Simon 

Adapted from The NUCLEUS, 1996 
(3) 4 ff., 

The presentation of the Theodore 
William Richards Medal to K. Barry 
Sharpless this month recognizes 'con­
spicuous achievement in the advance­
ment of chemistry', and we can take 
pride not only in the choice this year, 
but also in the many distinguished 
chemists who have won this honor in 
past years. [See the listing in THE 
NUCLEUS, 1998 (2) 24] But as we 
honor Prof. Sharpless, we are also 
honoring the memory of Richards 
himself. Who was this man? 

The first award of what, at that 
time, was known as the Theodore 
William Richards Gold Medal (the 
medal is still gold, with a silver replica 
for informal display) was made to 
Arthur Amos Noyes in 1932. The Sec­
tion chairman, William Ryan, intro­
duced the occasion with the following 
quotation by Henry Watterson: 

A mound of earth a little higher graded, 
Perhaps upon a stone a chiselled name, 
A daub of printer's ink soon blurred 

andfaded 
And then-oblivion. That-that is fame. 

Ryan went to point out that Watterson, 
as_ an observer in national politics, had 
developed a cynical attitude toward 
self-seeking politicians, and Ryan con­
trasts the impermanence of reputation 
of such with the seekers of truth for 
truth's sake for whom true fame is 
imperishable. With reference to 
Richards he said, "True fame .. .lives 
on, not merely to perpetuate the name 
of the individual and his accomplish­
ments, but rather to inspire and 
encourage others who are serving sim­
ilar ends." 

But in our age, when only "fifteen 
minutes" of fame are allowed, it 
behooves us to keep alive the names 
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and accomplishments of our predeces­
sors in chemistry. The Northeastern 
Section has many great chemists, but 
the earliest of the internationally 
renowned was Theodore William 
Richards. His Nobel Prize in Chem­
istry, awarded in 1914, was the first 
given an American chemist. 

He was born in Germantown, Pa. 
in 1868, was educated at home by his 
mother, a poet, and his father, a marine 
artist. He became interested in science 
at the age of six when he was shown 
the rings of Saturn through a four inch 
telescope by Professor Josiah Parsons 
Cooke, Jr. of Harvard while the fam­
ily was at Newport, R.I. At ten he was 
making Pharaoh's Serpents with mer­
curic thiocyanate and coloring flames 
with various salts. He obtained money 
to set up a chemistry laboratory when 
he was 13 by printing on a hand press, 
copywriting, and selling an edition of 
his mother's sonnets. He was allowed 
to attend chemistry lectures at the Uni­
versity of Pennsylvania, and at 14 
entered and studied chemistry at 
Haverford. He received the Bachelor 
of Science at 17. He went to Harvard 
to study under Cooke and received a 
Bachelor of Arts and, at 20, after a 
year of very difficult research in which 
he demonstrated exceptional experi­
mental skills in determining the atomic 
weight ratio of oxygen to hydrogen in 
water, earned the Ph.D. degree. A year 
in Europe on a Harvard fellowship 
gave him the opportunity of studying 
analytical techniques at Gottingen and 
visiting important laboratories in Ger­
many, France, England, and Switzer­
land. He returned to Harvard in 1889 
as an assistant and remained there for 
the rest of his years. When Cooke 
died, in 1892, Richards, already an 
assistant professor, was sent to Ost­
wald at Leipzig and Nernst at Gottin­
gen to prepare himself to become the 
instructor in physical chemistry. His 
rise to full professorship at Harvard in 

Corporate Patrons 
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1901 came quickly, when Gottingen 
attempted to recruit him. 

His early work centered on what 
at the time was one of the major sci­
entific problems, that of determining 
exact atomic weights. He explained his 
choice, "not merely because I felt more 

competent in that direction than 
in any other, but also because 
atomic weights seemed to be one 
of the primal mysteries of the uni­
verse. They are values which no 
man by taking thought can 
change. They seem to be inde­
pendent of place and time. They 
are silent witnesses of the very 
beginnings of the universe, and 
the half-hidden, half-disclosed 
symmetry of the periodic system 
of the elements only enhances 
one's curiosity about them. More­
over, among the many properties 
possessed by an element, the 
atomic weight seems one of the 
most definite and precise. Hence 
in trying to satisfy a desire which 
had as its object the discovery of 
more knowledge concerning the 
fundamental nature of things, one 

continued on page 6 

Monthly Meeting 
The 796th Meeting of the Northeastern Section 
of the American Chemical Society 
Thursday, March 12, 1998 

Harvard University, Cambridge, MA Faculty Club, Quincy St. 

5:30 Social Hour; a table of Career Services Literature and Aids will be 
available. 

6: 15 Dinner. 
I 

8:15 Award Ceremony, Harvard University Science Center, 1 Oxford St. 
Reflections on T.W. Richards-Dr. Steven J. Lippard, M. I. T. 
Introduction of the Award Recipient-Dr. Frederick D. Greene, M. I. T. 
Presentation of the Medal to Prof Sharpless-Dr. Michael Hearn 
Chair, Northeastern Section ' 
Richards Medal Address-A Few Good Reactions-Dr. K. Barry 
Sharpless, Scripps Research Institute, La Jolla, Cal. 

Dinner reservations should be made no later than March 5, 1998, noon. 
Please call or fax Marilou Cashman at (800) 872-2054. Reservations not 
canceled at least 24 hours in advance must be paid. Members, $25.00; Non­
members, $28.00; Retirees, $15.00, Students, $8.00. 
THE PUBLIC IS INVITED. 
Anyone who needs special services or transportation, please call Marilou 
Cashman afew days in advance so that suitable arrangements can be made. 
Free Parking: At the Felton St. garage (3rd. level or higher); enter from 
Cambridge St. 
Next Meeting: Wednesday, April 8, I998. Gustavus J. Esselen Award to 
K.C. l+!icolaou (Scripps Research Institute, La Jolla, Cal.). 5:30 Reception 
and dinner (Harvard Faculty Club), 8:I5 Award meeting, Harvard Science 
Center 

Biography 
K. Barry Sharpless was born in 
Philadelphia, Penn. He received a B.A. 
at Dartmouth College and a Ph.D. at 
Stanford University, working un_der 
Prof. E.E. van Tamelen (organic chem­
istry). He held post-doctoral appoint­
ments at Stanford from 1968-70 with 
J.P. Collman and Harvard University, 
with K. Bloch, respectively. He joined 
the faculty at M.l.T, in 1970, advanc­
ing to Professor of Chemistry in 1975. 
In 1977-1980 he was on the faculty of 
Stanford University and rejoined 
M.l.T. in 1987 as Arthur C. Cope Pro­
fessor of Chemistry. In 1990 he joined 
the Scripps Research Institute in La 
Jolla, Cal. as W.M. Keck Professor of 
Chemistry. In 1996 he became a mem-

ber of the Skaggs Institute for Chemi­
cal Biology of the Scripps Research 
Institute. 

His current research is in. diversity 
chemistry, in developing new homoge­
neous catalysts for the oxidation of 
organic compounds and in asymmet­
ric catalysis involving transition metal­
mediated processes. 

Among many honors, he received 
the ACS Award for Creative Work in 
Organic Synthesis in 1983, was 
elected to membership in the National 
Academy of Sciences and the Ameri­
can Academy of Arts and Sciences. He 
received the Chemical Pioneer Award 
of the American Institute of Chemists, 
the Arthur C. Cope Award and the 
Roger Adams Award of the American 
Chemical Society. This year, in addi­
tion to receiving the Richards Medal 

Abstract 
A Few Good Reactions 
Bohacek et al. 1 have recently esti­
mated that there are between 1062 and 
1063 discrete molecules that could be 
regarded as "reasonable" drug candi­
dates. This astonishing estimate was 
obtained by placing two fundamental 
restrictions on the molecules: ( 1) con­
tains ~30 atoms (i.e. consonant with 
the ca. ~500 M.W. cutoff for ideal 
drug size) a~d (2) use only the nine 
element palette currently found in 
drugs (i.e. H, C, N, 0, P, S, F, Cl, and 
Br). The modifier "reasonable" (vide 
supra) means that the conservative 
choice was always favored whenever 
stability issues (both thermodynamic 
and kinetic) arose. In addition, many 
structures were eliminated by a drug's 
need to be stable in an aqueous envi­
ronment. 

Even using this lower estimate of 
1062, one realizes that the possibilities 
are astronomical whereas currently 
there are only about 106 representa­
tives actually known in this special 
class of small molecules. This means 
that the ratio of known to possible 
"drug-like" molecules is 10-56 , or 
almost zero! 

This lecture will begin with one 
chemist's thoughts on how realization 
of the "Bohacek et al. Number" 
should/could affect the future of 
medicinal chemistry. I will then 
describe our initial endeavors to make 
a dent in this currently sparsely popu­
lated but uniquely important region of 
molecular space. 0 

1R.S. Bohacek, C. McMartin, W.C. 
Guida, Medicinal Research Reviews, 1996, 
16, 3-50 

of our Section the announcement is 
pending of his being named an Hon­
orary Fellow of the Royal Society of 
Chemistry (Great Britain). 

He has received honorary doctor­
ates from Dartmouth College, the 
Swedish Royal Institute of Technology, 
the Technische Universitat Miinchen 
and the Universite Catholique de Lou­
vain, Belgium. 0 
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Who was Theodore 
William Richards? 
continued from page 4 

naturally assigns to the atomic 
weights an important place." 
In the following years Richards 

and his students (if we include inde­
pendent work of Baxter and 
Honigschmid, who had been trained 
by him) determined the atomic weight 
of 55 of the 92 known elements, in 
many cases in parts per ten thousand, 
in some, parts per hundred thousand. 
All of the elements whose atomic 
weights were the basis for determining 
the atomic weights of other elements 
were determined. His work on lead 
from uranium and from non-radioac­
tive sources advanced acceptance of 
the theory of isotopes, the only conclu­
sive evidence until the development of 
the mass spectrograph. 

He was always respectful to those 
on whose shoulders he was standing, 
J.J. Berzelius and J.S. Stas, pioneers in 
atomic weight determination, but when 
his superior methods showed that the 
Stas values had to be revised, he took 
the mantle on his own shoulders. A 
modest man, only after searching dili­
gently for his own possible errors 
would he conclude that the Stas work 
had to be superseded. 
He was guided to success by 

"his ability to foresee all sources 
of error and possible calamities 
which the average investigator 
would have overlooked com­
pletely", 

reported his son-in-law, James B . 
Conant. Richards put it thus, 

"Every substance must be assuned 
to be impure, every reaction must 
be assumed to be incomplete, 
every method of measurement 
must be assumed to contain some 
constant error, until proof to the 
contrary can be obtained. As little 
as possible must be taken for 
granted." 
It is illuminating to consider that 

much of his work was conducted in 
Boylston Hall, where his laboratory _ 
had been a stockroom, where the iron 
sashes of the fume hood rained rust, 
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and a flood on the floor above caused 
the ceiling to collapse on him; where 
fumes from elsewhere in the building 
could ruin his experiments. Finally, the 
Wolcott Gibbs Memorial Laboratory, a 
gift of Dr. Morris Loeb, was built in 
1912 and Richards had the facilities 
his work deserved. 

The concentration on atomic 
weights suggests that Richards was 
solely an anlytical chemist. Indeed, he 
was a superb analytical exerimentalist, 
but his work in other areass of physical 
chemistry formed an important part of 
the total picture. His work began at the 
period when physical chemistry was 
aborning; van't Hoff, Arrhenius, Ost­
wald, Nernst were the new names and 
the Zeitschrift fur physikalische 
Chemie was founded in 1887 . 
Richards' first student in physical 
chemistry was G.N. Lewis, to whom 
he assigned the study of the electro­
chemistry and thermochemistry of 
amalgam cells. Richards rejected the 
belief of that day that atoms were 
incompressible, developed evidence 
that atomic volumes change, and, 
according to Lewis, very nearly dis­
covered the third law of thermodynam­
ics in his studies of the relationship of 
changes in free energy and total energy 
accompanying a reaction. His inven­
tion (with G.S. Forbes and L.J. Hen­
derson) of an adiabatic calorimeter led 
to studies of specific heats of acids, 
bases and salts, heats of solution and 
dilution, heats of neutralization and 
the thermochemistry of organic com­
pounds. 

His laboratory attracted students 
from many other countries to learn the 
methods of the Harvard school. His 
ability to devise methods which could 
give superb results in the hands of stu­
dents led to volumes of published 
research . The list of his students 
includes many of the most capable 
physical chemists of the first half of 
the twentieth century. 

At his death in 1928 the North­
eastern Section appealed for funds to 
set up a memorial and, with 'gratifying 
response', raised a sum of ten thou­
sand dollars in a few months. The 
Theodore William Richards Gold 
Medal was designed by Cyrus Dallin, 

Grants-in-Aid to 
Undergraduates 
Grants-in-Aid of $250 each have been 
awarded by the Chemistry Education 
Committee to four undergraduates at 
universities within the Northeastern 
Section to enable them to attend the 
ACS National Meeting in Dallas, 
Texas, and to present a paper at the 
Undergraduate Research Poster Ses­
sion in the-Division of Chemical Edu­
cation on Monday, March 30, 1998. 
Matching funds have been committed 
by their institutions to support travel of 
the students. The awardees, their 
research supervisors, and the titles of 
the papers are as follows: 

Robert Boulanger, Jr. , Univ. of Mas­
sachusetts Dartmouth, (Prof . 
B.R.Singh), Light Regulation of 
Anthocyanin and Flavonol Biosynthe­
sis in Cranberry Plants. 

Irene Chen, Harvard University, (Prof. 
G. Verdine), On the Molecular Basis 
for Dimerization Preferences of 
Nuclear Factor kB 

Curtis Chong, Harvard University, 
(Prof. D. Auld), Catalytic Chelators: 
Mechanism and Implication for Drug 
Design. 

Steven Klei, Mass. Institute of Tech­
nology (Prof. C. Cummins), A Nor­
bornyl Substituted Ligand fo r the 
Synthesis of Three-Coordinate Nio­
bium (Ill) <> 

a distinguished sculptor and friend of 
Richards. A more complete account of 
the career of Richards may be found in 
a lecture delivered by Sir Harold Hart­
ley and recorded in the Journal of the 
Chemical Society (London) , 1930, 
1930-1968, from which much of this 
article was taken. Other sources 
include the Encyclopedia Britannica 
and The NUCLEUS. The Scientific 
Work of Theodore William Richards is 
the title of a Ph.D. dissertation by 
Sheldon J. Kopperl, U. Wisconsin, 
Madison, 1970, 333-359. <> 

1998 NESACS Candidates for Election 
Chair-Elect: (one to be elected) 
Doris Lewis 

Treasurer: (one to be elected) 
James Piper 

Auditor: (one to be elected) 
Anthony Rosner 

Trustee: (one to be elected) 
Esther Hopkins, Karl Weiss 

Director-at-Large (two to be elected) 
Joseph Billo, Leisa Corbett, William Foye, Yigong Gao, 
Lloyd D. Taylor 

Councilor/Alternate Councilor: (4 Councilors and 4 
Alternate Councilors to be elected) 
Sonja Petela, Michael Filosa, Thomas Gilbert, Michael 
Hearn, Morton Hoffman, Rein Kirss, Roy Kisliuk, Patricia 
Mabrouk, Donald Rickter, Donald Smith, Andre Rosowsky, 
Michael Singer, Sophia Su 

Norris Award Committee: (two to be elected) 
Thomas Gilbert, Gordon Gribble, Michael Hearn, Patricia 
Samuel 

Nominating Committee: (two to be elected) 
Thomas Gilbert, Arno Heyn, James Kaufman, Truman 
Light 

Petition Candidates: In accordance with the Northeastern 
Section Constitution, Article VIII, Sec. 3, 

"Any group comprising 2 percent or more of the mem­
bership of the Northeastern Section may nominate candi­
dates for any elective office provided that such nomination 
(accompanied by the signatures of the nominating group) 
shall be presented in writing to the Chair( man) of the Nomi­
nating Committee not more than ten days following the 
March meeting of the Northeastern Section." 

Accordingly, such petitions are due March 22, 1998 and are 
to be sent to Marilou Cashman, 23 Cottage St., Natick, MA 
01760, att.: Martin Idelson. At least 106 valid signatures are 
required. Preferably, the petition should be sent by certified 
mail. <> 

Nominating Committee: Martin ldelson (chair); Mary 
Burgess, John Neumeyer, Myron Simon, Alfred Viola 

Undergraduate Summer Research 
The James Flack Norris and Theodore Willia~ 
Richards Scholarships 

The Northeastern Section of the American Chemical Soci­
ety established the James Flack Norris and Theodore 
William Richards Undergraduate Summer Scholarships to 
honor the memories of Professors Norris and Richards by 
promoting rese!1fch interactions between undergraduate stu­
dents and faculty. 

Research awards of $3,250 will be given for the Sum­
mer of 1998. The student stipend is $2,750 (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 relevant to the stu­
dent project. 

Institutions whose student/faculty team receive a Nor­
ris/Richards Undergraduate Summer Research Scholarship 
are expected to contribute toward the support of the faculty 
members and to waive any student fees for summer 
research. Academic credit may be granted to the students at 
the discretion of the institutions. 

Award winners are required to submit a report ( 5-7 
double spaced pages, including figures, tables, and bibliog-

raphy) of their summer projects to the Education Committee 
by November 6, 1998, for publication in The Nucleus. 
They are also expected to participate in the NESACS 
Undergraduate Research Symposium in April, 1_999. 

Eligibility: Applications will be accepted from student/fac­
ulty teams from colleges and universities within the North­
eastern Section, The undergraduate student must be a 
chemistry, biochemistry, chemical engineering, or molecu­
lar biology major in good standing, and have completed at 
least two full years of college-level chemistry by Summer, 
1998. 

Application : Application forms are available from depart­
mental chairs and the NESACS office 508-653-6329 or 
1-800-872-2054. Completed applications with two 
photocopies are to be submitted no later than March 25, 
1998 to the Chair of the Selection Committee: 

Professor Edwin Jahngen 
Department of Chemistry 
University of Massachusetts-Lowell 
Lowell, MA 01854 

Notification: Applicants will be notified of the results by 
April 24, 1998. <> 
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Book Review 
Excel for Chemists, by E. Joseph 
Billo (Wiley-VCH, 1997, 454 pp., 
$49.95 softcover) 

Reviewed by Kenneth Kustin 
(Emeritus, Department of Chemistry, 
B'randeis University) 

The success of such youthful software 
giants as Lotus and Corel (WordPer­
fect) bespeak a simple fact: computers 
are primarily used for calculating and 
communicating. Facilitating calcula­
tions are spreadsheet programs, the 
powerful electronic equivalents of pen­
c i 1, worksheet or graph paper, and 
handheld abacus, slide rule, or calcula­
tor. Originally intended for business 
offices, spreadsheets proliferated when 
they were adopted by scientists and 
engineers. Now spreadsheets, such as 
those from Excel, Lotus, and Quattro 
Pro, no longer come with comprehen­
sive, readable manuals, and this format 
discourages acceptance by new users. 
Manufacturers provide a manual of 
sorts, which merely outlines useful 
spreadsheet applications. They rely 
instead on so-called "Help" files for 
detailed instruction, but only through 
the computer while the program is 
being used. For the first-time user or 
student who doesn't know how to 
frame the precisely correct phrase or 
question, the Help files are no help at 
all. But genuine help and instruction 
are available, for now we have Prof. E. 
Joseph Billo's book, Excel for 
Chemists, which not only teaches how 
to use a spreadsheet, but is a superior 
reference and guide to applying 
spreadsheets to the solution of chemi­
cal problems. 

Excel for Chemists has four main 
parts organized into two sections, plus 
appendices and an accompanying 
diskette. The first section is a refer­
ence and teaching manual for the 
Excel spreadsheet. It is ordered from 
elementary to advanced instruction . 
The second section presents math­
ematical tools and their applications to 
chemical problems, and is similarly 
organized. Mathematical tools intro­
duced to solve problems are both tradi-
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tional and computer-oriented recursive 
techniques. Traditional methods, with 
which most of us are familiar, include 
solving simultaneous equations, find­
ing roots of equations, and linear 
regression (linear least squares). The 
less familiar recursive methods such as 
circular reference involve guessing the 
value of a solution and recalculating 
the value until the computer converges 
on some nth value that differs from the 
previous (n-1) value by a predeter­
mined inconsiderable difference; e.g. 1 
part in one million. Throughout, the 
style of writing is lively, direct and 
unpedantic. In the first section, where 
the text could be dull, numerous chem­
ical examples help to maintain reader 
interest. For example, if you are 
already a spreadsheet user, you may 
hate the appearance of conventional 
chemical formulas therein, but find it 
too time-consuming to format sub­
scripts in each cell. Prof. Billo comes 
to your aid with a "macro" that con­
verts text to chemical formulas with 
the click of a "button." (Macros, avail­
able on the accompanying diskette, are 
explained in the text.) 

A powerful feature that has made 
spreadsheets so desirable for scientific 
work becomes apparent when handling 
large sets of data. How tedious it is to 
perform over and over again the same 
mathematical transformation on each 
data point; squaring and adding a con­
stant or taking a logarithm, for exam­
ple. With the spreadsheet, however, 
other options are possible. For exam­
ple, in one option the transformation is 
performed once, then, by tracking the 
mouse past the data, all other data 
entries are properly transformed. 
Compare Microsoft and Prof. Billo 's 
instructions for performing this type of 
operation from the viewpoint of a stu­
dent or first-time spreadsheet user. 

- To start with, it is difficult to find 
the information describing one such 
procedure in the Microsoft manual 
and, once located, the instructions are 
presented in a very general manner. In 
a chapter on budgeting ( !), there is a 
header that exhorts one to, "Consoli­
date the Combined Input," which 
wouldn' t seem to point to transforming 
data. However, on the next page (369 
in Version 7.0) the reader is instructed 

how to "Copy formulas automatically." 
Therefore, "Once you've entered the 
formula to consolidate one account, 
you don't have to type similar formu­
las for the rest of the accounts." 
Abstract instructions for doing this 
then follow. In comparison with 
Microsoft's exhortation to "Consoli­
date .. . Input," here is Prof. Billo's 
header, which spells out what the 
student will be doing, namely, "Dupli­
cating Values or Formulas in a Range 
of Cells," (and it appears near the 
beginning of the book, on page 26). 
Where Microsoft gives no further aid 
to the reader beyond a generaiized 
description, Prof. Billo follows up his 
generalized instruction with a concrete 
example, " .. if cell A2 contains the 

formula =Al+l , and Fill Down 
[another way to perform the oper­
ation] is used to copy the formula 
into a range of cells below cell 
A2, the formula copied into cell 
A3 will be =A2+ 1, and so on." 
Some other highlights of Prof. 

Billo's book include instructions on 
customizing the spreadsheet for chem­
ical purposes. The user is also shown 
how to prepare good charts for the 
graphical display of results . Among 
the applications are the use of the 
"goal-seeker" command to solve a 
variety of problems; for example, the 
use of this technique rather than the 
Guggenheim method to obtain rate 
constants for reactions where the final 
reading is unknown, and much more. 
In many of these cases, there is a com­
parison with far more advanced and 
specific commercial products such as 
MathCad and MathLab. 

So who should use this book? It 
is useful for any chemist currently 
using spreadsheets, for anyone whose 
education did not include computer 
instruction , but who wants to get 
started with self-instruction. Above 
all, it is recommended for students 
who are beginning the study of chem­
istry. Excel for Chemists contains a 
richness of material. Once the spread­
sheet is mastered, the book serves as a 
reference and as a source of ideas and 
options for problem-solving. I highly 
recommend this book; treat yourself to 
it; assign it to a class; give it as a gift. <> 

You might recognize this symbol from our ads in the Nucleus: It's the logo 
of Phasex Corporation. Many of you are probably aware of the no-cost 
supercritical fluid extraction tests we've advertised, and some of you have 
called to take advantage of the offer. Those of you who haven't, we invite 
you to. 

Our logo means different things to different people: 

> If you're in polymers, it says we can take your 
polymer and separate it into narrow fractions 
(more than just three). 

> If you're in pharmaceuticals formulation, it says we 
can take your pharmaceutical particles and 
make them smaller (by more than just a third). 

> If you're in botanicals/biochemicals extraction, it says 
we can separate your complex extract into 
specific components (more than just three). 

And if you're in something else, we can take your material, separate it, and 
provide you with new opportunities (maybe more than three). You might 
even learn some things about your material(s) that you never knew before, 
and it's free. 

We separate ourselves from the rest. 
Can we separate something for you? 

~ phasex corporation 
Give us a call at 978-794-8686 and we'll talk about what we can do for you. 

Or, if you prefer, e-mail us at val@phasex4scf.com. 
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Board of 
Directors 
Notes of the Meeting of December 
11,1997 

Note: Board Meetings are held on the 
monthly meeting day at 4:30 p.m. Sec­
tion members are invited to attend 

Officers Reports 
Treasurer: J. Piper presented the 
break-down of income and expendi­
tures for the preceding month. Section 
funds are in good shape. The report 
was ACCEPTED. 
Archivist: M.S. Simon invited mem­
bers to provide items for inclusion in 
the centennial issue, such as memories 
of past events. 
Trustees: The 1997 report of trust 
funds will be presented at the February 
1998 meeting. 
Committee Reports: 
Board of Publications: D . Lewis 
reported that the centennial issue in 

February 1998 will be an expanded 
issue and more copies will be printed. 
The Summer (National Meeting) issue 
will also be a larger issue and extra 
copies ordered. A. Heyn, NUCLEUS 
Editor showed the "blue-line" copy of 
the January issue, bearing the new 
Centennial logo on the cover. 
Esselen Award Committee: M.S. 
Simon reported that about $1800 was 
left over from the 1997 award, making 
a balance of $2585 in the account. R. 
Handrick recommended that the fund 
be left until the total reaches about 
$5000 for investment in a long-term 
bond. H . Brown reported that the 
selection of the 1998 awardee is on 
schedule. 
Chemical Education: M.Z. Hoffman 
reported on the successful Undergrad­
uate Chemistry Day, held at Boston 
University, with about 150 partici­
pants. Speakers were Prof. S. Lippard, 
J . Fourkas and M. Henchman. The 
undergraduate group is planning for its 
participation at the August National 
ACS Meeting in Boston. 

re you going 
in circles 

reinventing 
ttle vvheel? 
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Four $250 grants were given to 
four undergraduates who will report on 
their work at the poster session at the 
Chemistry Education Division Poster 
Session in Dallas in March. The Suf­
folk University Student Affiliate Chap­
ter has received honorable mention for 
its activities and will receive a plaque 
in Dallas. Drs. Dori s Lewis and 
George Patterson are the faculty advi­
sors. M. Hearn s_tated that 200 chem­
istry educators participated in the ACS 
satellite TV program at the U.Mass 
Lowell. 
Continuing Education: A. Viola 
reported that the Laboratory Health 
and Safety Workshop was given by J. 
Kaufman. It was financially success­
ful. There were 29 registrants, includ­
ing 9 ACS members. This program 
was for staff members, lab managers, 
safety officers, not for students. 

Other Committees: 
Public Affairs: A new chair, Mukund 
S. Chorghade was introduced. 
Health and Safety: J. Kaufman 
reported that the student lab safety 

Board of Directors 
continued from page JO 

training session at the U.Mass Dart­
mouth went well, with 35-40 under­
graduates and graduates attending. A 
similar session is scheduled for Fram­
ingham State College on January 31. 
Old Business: M . Strem thanked 
members for their support of hi s 
candidacy for the position of ACS 
Director for Region I, to which he 
was elected. 
Tax-exempt status of the Section: J. 
Piper reported that the law firm of 
Hale & Dorr (recommended by the 
National ACS office) concluded that 
the Northeastern Section is tax 
exempt under a section of the tax 
code which is di fferent from that 
under which the parent society claims 
its exemption. This information is 
being provided to the National ACS. 
New Business: Councilor/ Alternate 
Councilor positions: A. Heyn pointed 
out that by interpreting M.Z. Hoff­
man's term to include 1998, an Alter-

Board of Publications 
Annual Report for 1997 

The Board of Publications of the 
Northeastern Section is responsible for 
the Section's monthly publ ication, 
THE NUCLEUS. Additionally, a sec­
tion directory is published periodically, 
and the Board of Publications oversees 
the content of the Section 's home 
page, produced by webmasters Arthur 
Obermayer and Betty Solbjor. The 

nate Councilor slot is open. Under our 
usual procedure, the runner-up for 
that position, Wilmon B. Chipman, 
would thus be asked to fill the position 
of Alternate Councilor for the year. 
Centennial Meeting: Although origi­
nally scheduled for the April 24-25 
dates, the actual date is in doubt 
because of the difficulty in scheduling 
invited speakers. 0 

From the minutes taken by M.S. Simon, 
Secretary pro tern. 

Board is composed of three members 
who serve three-year terms, with a 
new member appointed by the Section 
Chair each year. In 1997 the members 
were Doris Lewis (chair), E . Joseph 
Billo, and Joseph Lima. The Board of 
Publications meets monthly September 
through June. Meetings are attended 
by the three voting board members, 
and by the editor (Amo Heyn), associ­
ate editor (Myron Simon), business 
manager (Karen Piper), and advertis­
ing manager (Vincent Gale). 

Advertising revenue has continued 
to increase, following a trend observed 
over the past two years . For 1997 
advertising revenue was approximately 
$33, 114, as compared with the budgeted 
amount of $29,000; 1996 advertising 
sales were $27 ,300 and the budgeted 
amount $ 24,300. This increase in rev­
enue has made possible an increase in 

continued on page 12 

OUTSTANDING PEOPLE 
Lab Support is the leader in the scientific professional staffing industry. We specialize in 

placing qualified degreed scientists on short and long-term assignments in laboratories 

in over 50 major markets throughout the United States and Canada. 

All of our Account Managers make "quality assignments" because they have a 

background similar to that of our clients and of our employees. 

If your company is looking for outstanding lab personnel or if you're an 

outstanding scientist seeking a new career offering variety, opportunity 

and a great benefit package, call Lab Support today. 

~~.~~~~~!' 
781-229-2505 

26651 West Agoura Road • Calabasas, CA 91302 
Nationwide: 1-800-998-3332 • http://www. labsupport.com 
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DO AWAY WITH VACUUM PUMP 
OIL MIST-with MV Oil Mist Eliminators. 

MV VISIMIST OIL MIST 
ELIMINATOR FOR 
SMALLER PUMPS. • 

--

• REMOVES OIL MIST FROM VACUUM 
PUMP EXHAUST. 

• KEEPS OIL RESIDUE FROM STICKING TO 
FURNITURE, WALLS AND FLOORS. 

• PROTECTS CLEAN ROOMS FROM 
PUMP VAPORS. 

• COALESCING FILTERS DRAIN OIL INTO 
A RESERVOIR FOR EASY RECOVERY. 

Vacuum pump oil mist contaminates the surrounding air, settles on surfaces and you 
breathe 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 i~ 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%. 

The MV Visimist eliminates oil mist and is designed for smaller vacuum pumps. Contact 
MV Products for the oil mist eliminators best suited for your requirements. They install in 
minutes and require little maintenance. 

PRODUCTS A DIVISION OF MASS-VAC, INC. 

247 RANGEWAY ROAD, P.O. BOX 359 NO. BILLERICA, MA 01862--0359 
TEL (978) 667-2393 FAX (978) 671-0014 E-mail sal~s@massvac.com 
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Board of Publications 
continued from page 11 

the total numb·er of pages published, 
at a decreasing cost per page and 
hence a diminished operating deficit. 
Hence the cost to the Section contin­
ued to decrease as the size of its publi­
cation grows. The 1997 operating 
deficit, budgeted at $20,835, will actu­
ally be about $12,805. 

A concern of the Board over the 
past two years has been the obtaining 
of sufficient feature material of high 
quality in the expanded ,publication 
made possible by increased advertis­
ing. In 1987, however, a regular book 
review column, along with other con­
tributed articles, has resulted in a sup­
ply of high-quality copy that has been 
more than adequate in quantity and 
has been a welcome addition to THE 
NUCLEUS. 

The major activities of the Board 
in 1997 have been the preparations for 
special issues for the 1998 Northeast­
em Section Centennial and for the Fall 
1998 ACS National Meeting in 
Boston. A logo was designed which 
will appear on the cover of all issues 
in the centennial year, and a special 
centennial issue was prepared for 
February 1998, the centennial anniver­
sary. The 1998 Summer Issue will be 
rescheduled slightly for maximum 
usefulness for the National Meeting 
and will include material (for example 
restaurant reviews) designed to be of 
use to meeting attendees as well as 
Northeastern Section members. Both 
issues will have an expanded press 
run. We anticipate that additional 
advertising revenue will cover addi­
tional costs for the expanded run for 
the National Meeting. Since the 
February issue commemorating the 
Centennial will have both an extended 
run, additional pages, and a special 
cover, funding for the additional cost 
has been sought from the Section's 
Publication Trust Fund. 

The planned distribution of 
THE NUCLEUS to the Central 
Massachusetts Section has not gone 
forward due to lack of interest shown 
by that Section's leadership. 

continued on page 13 

Summer Scholar 
Report 
Reductive Binding of Dinitrogen by a Three­
Coordinate Molybdenum (Ill) Complex and 
Partial Functionalization with Electrophiles 
J. Christopher Thomas and Christopher C. Cummins 
Department of Chemistry, 
Massachusetts Institute of Technology 

Abstract 
The synthesis and characterization of the complexes 
[Ar(R)N)JMo[N=NSi(CH3h], [(Ar(R)NhMo(N­
N[CH3Ji)t[OTfr, and [Ar(R)NhMo[N=NCH3] are 
described. The reduction of [(Ar(R)NhMo(N­
N[CH3Ji)t[OTfr shows the formation of [Ar(R)NhMoN 
and HN(CH3)z. The single crystal X-ray diffraction struc­
ture of [Ar(R)NhMo[N=NSi(CH3)3] is reported. 

Introduction 
A challenging goal in the field of inorganic chemistry has 
been the functionalization of atmospheric dinitrogen into 
potentially useful organo-nitrogen compounds 1• Towards 
this end, the three coordinate molybdenum complex, 
Mo[N(R)Arh (R=t-Bu, Ar=3,5-dimethylphenyl), has been 
shown to be a potentially useful system2, due to its ability to 
bind N2 and cleave the dinitrogen triple bond. Peters and 
Cummins3 have shown that cleavage of the dinitrogen triple 
bond by Mo[N(R)Arh in the presence of atmospheric 
pressures of dinitrogen can be catalyzed by sodium amal­
gam, according to reaction i (Scheme 1). Studies of the 
mechanism of this reaction have revealed an isolatable 
intermediate, the molybdenum-dinitrogen anion, 
[Ar(R)NhMo[N2r3. We hypothesized that this species 
might react with electrophiles in situ to "trap" the anion, 
providing a dinitrogen-containing transition metal complex 
of the form Mo[N(R)Arh(N2E) (E=electrophile). These 
complexes might then undergo further reaction to function­
alize the nitrogen. Thus far, two Mo[N(R)Arh(N2E) com­
plexes have been synthesized, [Ar(R)NhMoN=NSi(CH3)3 

continued on page 15 
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The Board of Publications is grateful to webmasters 
Arthur Obermayer and Betty Solbjor for producing the Sec­
tion home page(http://www.tiac.net/users/obermayr/nesacs), 
and for Arthur Obermayer for hosting the page on his own 
web site . Nevertheless , we look forward to having the 
option of using ACS facilities rather than relying on the 
hospitality of a private site. We need to continue to seek 
ways to provide more and better material for the home 
page, both from the pages of THE NUCLEUS and from 
links to other sources, to recruit more volunteers to help 
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Reagents and Conditions: i, Na/Hg, N 2. THF, 25°C; ii, 7 equiv 
(CH3) 3SiCI, Na/Hg, N2, THF, 25°C; iii, 7 equiv CHpTf, pentane, 
25°C; iv, Na/Hg, THF, 25°C; v, 10 equiv CH30Ts, Na/Hg, N 2, 

THF, 25°C 

Figure I 

Structural diagram of [Ar(R)NhMo[N=NSi(CH3)J). Selected 
bond lengths (A) and angles (0 ) : Mo-N(l) 1.977(2), Mo-N(2) 
1.970(2), Mo-N(3) 1.970(2), Mo-N(4) 1.753(2), N(4)-N(5) 
1.221(3), N(5)-Si 1.678(3), N(4)-Mo-N(av.) 99.91, Mo-N(4)-N(5) 
173.7(2), N(4)-N(5)-Si 157.0(3). 

with ideas for the home page, and to maintain good commu­
nications between web volunteers and the Board of Publica­
tions. On the suggestion of Dr. Obermayer, we are 
investigating the possibility of using a list server to 
link members of the Section with common interests; how­
ever, it remains to be seen whether this service would be 
appropriately housed under the oversight of the Board of 
Publications. 

The chair thanks and commends the members of the 
Board of Publications and particularly the Editor, Associate 
Editor, Advertising Manager and Business Manager for 
their efforts in a particularly busy and successful year. 

Doris Lewis, Chair, Board of Publications 0 
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The Original Part-Time Evening 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 and a half hour period once a week 
and carry three 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 March 30, 1998) 

Introductory Level Graduate Courses: 
{Prerequisite: the equivaknt of a Bache/.or's Degree in Chemistry) 

Spectroscopy of Organic Compounds 
Chemical Kinetics 
Analytical Separations 

Continuing Introductory Level Graduate Courses: 
(Prerequisite: Compktion of the previous Quarter course or it! equivaknt) 

Thermodyamics 2 

Advanced Level Graduate Courses 
Bioorganic Chemistry 

{Prerequisites: Organic Synthesis 1, Mechanistic and Physical 
Organic Chemistry 1) 

(Additional courses will be offered in the Fall Quarter of 1998) 

For Additional Information contact: Professor John Roebber, Executive Officer 
Department of Chemistry, 4HT 
Northeastern University 
Boston, MA 02115 Tel: (617)373-2383 
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(2) and [Ar(R)NhMoN=NCH3 (5), and 
complex 2 reacts further with addi­
ti nnal methyl triflate (CH30 Tf) as 
shown in reaction iii (Scheme 1). All 
reactions were carried out under a dini­
tro gen atmosphere using standard 
Schlenk and dry-box techniques. 

Synthesis of 
[Ar(R)NhMoN=NSi(CH3)3 (2): 
Solid orange-red Mo[N(R)Arh was 
dissolved in THF at room temperature 
and reduced by sodium amalgam in 
the presence of trimethylsilyl chloride, 
(CH3hSiCI (reaction ii , Scheme 1). 
Over six hours, the solution changed 
from red to brown-yellow in color. 
Filtration and removal of volatiles in 
vacuo provided a mixture of yellow 
and brown solids. 1H and 2H NMR 
indicated clean formation of a single 
diamagnetic product. X-ray quality 
crystals were obtained by cooling a 
concentrated pentane solution to -35°C, 
providing orange parallelepipeds in 
79% yield. The crystals were further 
characterized by NMR and IR spec­
troscopy, and elemental analysis . 
Salient features of the spectroscopic 
data include stron~ N=N stretches in 
the IR at 1644 cm· (s), 1650 cm·1 (s) 
and 1655 cm· 1 (sh), and a distinct 
trimethylsilyl peak in the 1H NMR 
spectrum at 8=0.49 ppm. The geome­
try of 2 is C3• around the molybdenum 
center on the NMR time scale. The X­
ray structure (Figure 1) shows an 
N(4)-N(5) bond length , '.221(3) A, 
which is within the range .0r azo com­
pounds. The Mo-N(4)-N(5) and N(4)­
N(5)-Si bond angles of 173. 7° and 
157.0° respectively, suggest that com­
plex 2 is best described as a singly 
bent diazenido complex4 • Other 
notable features of this structure 
include a short Mo-N(4) bond length 
of 1.753(2) A and a shor.t N(5)-Si 
bond length l.678(3)A. 

Synthesis of [(Ar[RJNhMo(N­
N[CH3]2t(OTf]" (3): 
Crystalline orange 2 and CH30Tf were 
combined in solution in pentane at 
room temperature and allowed to stir 
(reaction iii, Scheme 1). The initially 

golden solution formed a red-orange 
precipitate over six hours. The precipi­
tate was purified by washing with pen­
tane. Spectral data of the solid 
precipitate showed a single clean dia­
magnetic product (3), recovered in 
79.l % yield. The solid was character­
ized by NMR and IR spectroscopy, 
and elemental analysis. 

Complex 3 proved to have a typi­
cal solubility for a salt: it is highly sol­
uble in ethereal solvents such as diethyl 
ether and THF, and insoluble in hydro­
carbons. Attempts at crystall ization 
resulted in formation of powders, oils, 
or crystalline clusters. The 1H NMR 
spectrum of 3 exhibited the N-methyl 
hydrogen resonances at 8=3.73 ppm, 
typical of a dimethyl-hydrazido 
species. A 19F NMR spectrum showed 
a single fluorine resonance indicative 
of the triflate counter ion. No N=N 
stretch was visible in the IR spectrum, 
so the vrroposed structure of 3 contains 
a Mo species with an Mo-N bond 
order between 2 and 3, and an N-N 
bond order of 1. Attempts to further 
elucidate the structure, e.g. X-ray 
diffraction, are in progress. 

Reduction of [(Ar[RJNhMo(N­
N[CH3Ji}t[OTf]": 
Complex 3 was added to a stirring 
mixture of Na/Hg in either C6D6 or 
THF, causing a color change from 
intense yellow-red to very pale yellow 
in 20 minutes . The mixture was 
allowed to stir for an hour total. The 
Na/Hg reduction of 3 resulted in quan­
titative fo rmation of a single non­
volatile product, [Ar(R)NhMoN, 
recovered in 90% yield. 1 H NMR and 
13C NMR analysis of the volatiles 
showed the presence of a single prod­
uct, HN(CH3)i. The source of hydro­
gen in the dimethylarnine byproduct is 
unknown, but the most likely sources 
are either solvent or ligand protons. 

Synthesis of 
[Ar(R)NhMo[N=NCH3] (5): 
Mo[N(R)Arh was dissolved in THF, 
added dropwise to a stirring mixture of 
Na/Hg and CH30Ts in THF and subse­
quently stirred for several hours. The 
resulting tan-yellow solution was an 
opaque suspension that did not notice­
ably settle upon standing. Filtration of 
the reaction mixture provided a clear 

continued on page 16 

5reasons 
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a 1nass analysis service 

0 Results faxed within 24 hours 
@ Positive and negative ion analysis 
@) Accuracy to 0.01010 
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0 New low price 

WE ANALYZE: Drugs, Proteins, Peptides, Nucleotides, Carbohydrates, 
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form and a free analysis. Also available Mass Spectrometry for 
Biotechnology, a book written by Gary Siuzdak. 
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7770 Regents Road, No.113-345 
San Diego, CA 92122 
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Fax: 619 677.0240 
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brown-yellow solution. Concentration 
and addition of pentane resulted in the 
precipitation of unreacted CH30Ts. 
This mixture was filtered, and the sol­
vent was removed in vacuo, providing 
brown-yellow micro crystalline mate­
rial. By 1H NMR, the product was a 
mixture of 4 , HN(R)Ar, and a new 
diamagnetic product, 5 . Efforts to 
completely separate this mixture have 
been unsuccessful, so far, as the mix­
ture has proven to be highly soluble in 
many solvents, even at low tempera­
tures (-35°C). Solid samples of the 
mixture left exposed to dry-box atmo­
sphere at room temperature have 
exhibited decompositio n within 2 
days. 

Spectral data support the forma­
tion of the methyl diazenido complex, 
5 . 1H NMR supports the proposed 
product (versus 3), as there is no evi­
dence of a tosylate anion. The chemi­
cal shift of the ligand t-Bu hydrogens 
is significantly shifted from those of 
the dimethyl species (3), and the inte­
gration of a peak at 8=3 . 7 5 ppm is 

consistent with three hydrogens 
instead of six. IR spectra taken over 
the course of the reaction show 
stretches growing in at 1531 cm-1 (m) 
and 1547 cm·' (sh), which may be 
due to an N=N stretch. If so, the N-N· 
bond in 4 is more activated than the 
corresponding bond in 2. 

Conclusion 
The Mo[N(R)Arh system has proven 
to be a beneficial system for the explo­
ration of dini trogen fixation. At this 
point, functionalization of one-half of 
the dinitrogen molecule has been 
achieved through a series of three sim­
ple reactions. If compound 5' can be 
isolated in good yield, it is expected to 
demonstrate enhanced reactivity 
through a combination of decreased 
steric hindrance and higher activation 
of the N-N bond. These reactions 
demonstrate the ability to add elec­
trons to the Mo-N2 system. Extended 
Hiickel calculations on complexes 2 
and 5 suggest the distinct possibility 
of oxidation of these species. Toward 
this end, it has been shown that 2 is 
readily oxidized by [Cp2 Fet[onr. 

continued on page 17 

What are the three most important 
elements involved in C, H, N analysis? 
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sample results 
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3) Price 
• $28.00 per sample 
• volume discounts available 

ONEIDA RESEARCH SERVICES, Inc. 
One Halsey Road • Whitesboro, NY 13492 
Tel: (315) 736-5480 •Fax: (315) 736-9321 •e-mail: orslabs@borg.com 

Medicinal 
Chemistry 
Group 
Officers, 1998 
Chafr: James Burton, RSP, Inc.; 617-
524-4233 
Program Chair: Timothy Frigo, Adv. 
Magnetics, Inc.; 6 l 7-497-2070x3007; 
FAX: 617-547-2445 
Treasurer: Craig Siegel , Genzyme 
Corp.; 617-252-7647; FAX: 617-252-
7600 
Secretary : Sabine Huensch, 
Pharmeco, Inc.; 781-676-5345; FAX: 
781-861-9386 
Immed. Past Chair: Michael Singer, 
ArQule. Inc. ; 781 -388-8982; FAX: 
781-395-4100 

The Medicinal Chemistry Group 
is looking forward to another active 
year serving the Northeastern Section. 
Watch THE NUCLEUS for announce­
ments of our upcoming symposium. If 
you would l ike to receive symposia 
announcements via e-mail , forward 
your request to msinger@arqule.com .. 
Anyone in terested in becoming 
actively involved in the MCG should 
contact any of the group's officers . 0 

Summer Scholar Report 
continued from page 16 

Efforts to elucidate the nature of the 
oxidation product are underway. Ulti­
mately, the question to be answered is: 
can alpha nitrogen be fu nctionalized 
as well ? Based on the stability of 4 
and the ease of reducing the N-N bond 
order, it may be a difficult goal to 
achieve. 
References 
1. a) Fryzuk, M.D.; Love, J.B.; Rettig, S.J.; 

Young, V.G. Science, 1997, 275, 1445. 
b) Ishii, Y.; Tokunaga, S.; Seino, H.; 
Hidai, M. lnorg. Chem. 1996, 35, 5118. 
c) Kol,M.; Schrock, R.R.; Kempe, R.,; 
Davis, W.M. I .Am. Chem. Soc. 1994, 
116, 4382. d) Ishii,Y. ; Ishino, Y.; Aoki, 
T.; Hidai, M. J Am Chem. Soc. 1992, 
114, 5429. e) Antipin, M.; Struchkov, 

Career 
Services 
The Northeastern Section Career 
Services Committee has the following 
aids to both Employers and Appli­
cants: (For a complete list, see the 
January issue, page 17) 

Videos on Career Transitions, Job 
Searches, Resume preparation, Job 
Interviews 

These may be borrowed for a one 
week period 

Brochures on Targeting the Job Mar­
ket, Current Trends in chemical technol­
ogy, business, and employment. 
How-to books on resume preparation, 
and job interviews 

All of the above are available free 
of charge. 

Listings: Employer mailing lists, list 
of positions available and employers 
registered at the Las Vegas ACS meet­
ing 

Resumes are solicited from members 
who are seeking positions and will be 
kept on fi le for six months, unless 
renewed. Resumes that have not been 
confirmed will be deleted April 1, 
1998. 

Employers may list positions avail­
able. 
For information on any of the above, 
call Truman or Arlene Light, 
781-862-3048; e-mail: 
tslight@aol.com. Jn New Hampshire, 
call Sonja Fetela at 603-352-1415; 
info@polyonics.com 0 

Y. ; Shilov, A.,; Shilova, A. Gazz. Chim. 
Ital. 1993, 123, 265. t) Lunevam, N.P.; 
Mironova, S.A.; Shilov, A.E. ; Antipin, 
M.Y.; Struchkov, Y.T. Angew Chem., 
Int Ed. Engl. 1993, 32, 1178. g) Shilov, 
A.E. Pure Appl. Ch'em. 1992, 64, 1409. 

2. Laplaza, C.E.; Johnson, M.J.A.; Peters, 
J.C. ; Odom, A.L.; Kim. E.; Cummins, 
C.C.; George, G.N. ; Pickering, l.J. J. 
Am. Chem. Soc. 1996, 118, 8623. 

3. Peters, J.C. ; Cummins, C.C. Unpub­
lished work 

4. Haymore, B.L.; Hughes, M.; Mason, J.; 
Richards, R.L. J. Chem Soc. , Dalton 
Trans. 1988,2935. 

IDIRECTORY I 
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POLYMER 
PROBLEMS? 

• Complete Polymer Deformutation 
• Good vs. Bad Comparison 
• DSC, TGA, JR, UV-Vil, GC, HPLC, NMR 
• GPCISEC Molecular Weights and MWD 
• Additive Package Analysls 

4 MIU Street 
Bellingham, MA 

02109 

• 
(508) 966·1301 H,LC._.... 

Chemical A nalysis Services 

• Materials ID/Deformulation 
• Competitive Product Analysis 
• Defects/Failure Analysis 
• Polymer Analysis & Testing 

GC/MS, FT-IR, AA, ICP, SEM, EDXA, 
NMR, DSC, TGA, HPLC, OMA, TMA 

Since 1959 

Chemir I Polytech 
Laboratories , Inc . 

(314) 291-6620 
2672 Metro Blvd. Maryland Heights, MO 63043 http://www.chemir.com 

VOLUNTEERS NEEDED FOR 

Natlonal ACS Meeting in Boston 
August 23-27, 1998 

Hospltallty Center:Providing information about 
restaurants, points of interest transportation. 

Tour leaders: To lead bus tours to historical 
sites, plant visits, etc. 

Student Personnel: for providing aucfJO-visual 
aid services 

Employment Clearing House: clerical and, 
scheduling interviews. 

Flexible hours. Training provided. 
For more Info call one of the following: 

Hospitality: Mary Burgess 617-522-9165 
General (Tours, etc.): Myron Simon 617-332-5273 
Employment Services: Ted and Arlene Light 

781-862-3048 
General Chairperson: E. Joseph Billo 

617-552-3619 
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BUSINESS DIRECTORY 

'--~P_R_O_D_U_C_TS~~' ~' ~~SE_R_V_IC_E_S~~' ~' ~~SE_R_V~IC_E_S~____, 

LABORATOR 
EQUIPMENT 

Bought • Sold •Exchanged 

MARCH SPECIAL 
COMPLETE HPLC SYSTEMS 
Basic Gradient and lsocratic, 
AUTOMATED SYSTEMS 
Leading Manufacturers 

American lnsbument Exchange, Inc. 
1023WestemAve., Haverhill MA 01832 
L: 978-521-2221 FAX: 978-521-882 

PROTECT 
Your Expensive Lab Work with Research 

and Development Record Books 
STOCK RECORD BOOKS 

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

B100P -100-1/4 inch sqs. on right pages. 
100-10 sqs. per inch on left pages. 

8200P - 208 1/4 inch sqs. on right and left pages. 
B200PH - 208 horizontally lined right and left pages. 

Books have instruction and TDC's. Page size is 11 x 8112. 
Hard extension brown cloth covers. Pages open flat. 

$12.00 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 

&5 Cumming• Park 
Woburn, MA 01801 

CONTRACT CUSTOM 
RESEARCH SYNTHESIS 

Milligram to kilogram acale In all areas of 
Organic Chemistry. 

Phone: (617) 932-4142 FAX: (617) 933-6695 

NM Rservice500MHz 
*Mass *Elemental Analysis 
NuMega Resonance Labs 
(619)793-8057 Fax (6~9)793-2607 

NMR ANALYSIS 
POLYMERS • ZEOLITES • CHEMICALS 

• GLP/GMP COMPLIANCE • 
SPECTRAL DATA SERVICES, INC. 
818 Pioneer• Champaign, IL 61820 

(217) 352-7084 •FAX (217) 352-9748 
http: I I www.sdsnmr.com 

Front Run Organics 
Custom Synthesis & Process Chemistry 

Your source for Standards, Intermediates, 
& Sc:ale-up of Fine Organics: mg to Kg 

Phone/Fax 508-768-2575 Essex, Ma. 
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i DESERT ! ANALYTICS 
LABORATORY 

+ CHNOSP Halogens 
+ Metals by AA 
+ Ion Chromatography 

+ Trace Analysis 

+Coal/Petroleum 
+ Consulting/Problem Solving 

Fast, Reliable Service 

No Charge for Phone/Fax Results 

P.O. Box 41838 
Tucson, AZ 85717 
Fax 520-623-9218 

245 S. Plumer, #24 
Tucson, AZ 85719 

Phone 520-623-3381 

For the Resolution of your 
Practical or Theoretlcal 

ELECTROCHEMICAL PROBLEMS 
Call or Write 

EChem Consulting Outsourcing 
PO Box 0052 Wrentham MA 02093-0052 

Fn 508-384-2646 Fx 508-384-2646 

TELL OUR 
ADVERTISERS 

Advertisers want to know if their ads are 
working. When you call or write them tell 
them you saw their ad in the Nucleus. This 

will allow us to increase the amount of 
articles that ou want in the Nucleus. 

Prime Organics, Inc. 

CONTRACT ORGANIC 
SYNTHESIS 

ti' NUCLEOSIDES 
ti' AMINO ACIDS 
ti' LINKERS AND LABELING REAGENTS 
ti' PHARMACEUTICAL INTERMEDIATES 

CHEMISTS ... WHO SPEAK FLUENT 
BIOTECHNOLOGY 

6 1 Piedmont Street 
Arlington, MA 02174 

(617) 643·3987 
FAX (800) 839-6212 

primc@world.std.com 

HIGH TECH 
COATING MACHINES 

We build coaters for battery electrodes. 
ceramic capocitors. imaging materials, 

medical products. electronic applications 
and more. 

~ 

Contact us at: 
Yasui Seiki Co ., (USA) 

2333 Industria l Drive, STE 24A3 
Bloomington, IN 47404 

Ph: 812 331-0700 Fax: 812 331 -2800 
e -mail: yasui@ix.netcom.com 

www.yasul.com 

.< 

• • micron inc. 
ANALYTICALSERVICES 

3815 LANCASTER PIKE 
WILMINGTON DE. 19805 

302-998-1184, FAX 302-998-1835 

E-MAIL 10222S.3716@COMPUSERVE. COM 

~ 

WEB PAGE: WWWMICRONANAL YTICAL.COM 

... ..... 

SCHWARZKOPF 
\lkroanal.' tkal Lahorator.' 

- Elemental & Trace Analysis -=: Organics, Inorg!lnics :: = Organometahcs = = Metals by AA & Graphite Furnace = 
- Functional Grps.- Mol. Wt. -

Calorimetry 
Total S, F, Halogens TOX =: Coneg Testing Custom Analysis :: 

56-19 31th Ave. Woodside, N.Y. 11377 
(718) 429-6248 

POLYMER STANDARDS for 

• GPC/SEC Molecular weight 
Analysis 

• GPC/SEC Column Repacking 

American Polymer Standards Corporation 
8680 Tyler Boulevard, Menbr, OH 44060 

Phone: 216-255·2211 Fax: 216-255-8397 

. - ~,~ .. . . .~ . ' ~ . , 

- > ' 

B US I NESS DIR E CTORY 

SERVICES I L_I _ C_A_R_EE_R_ OP_P_S_._, ~I _C_A_R_EE_R_O_P_P_S_.~ 
L-------------~ 

QUANTITATIVE TECHNOLOGIES INC. 

The Prov1:::i1 Leader in .. . 

Analysis 
e1erne11tal 
~CHNSX 
~ -24 HR. RESULTS 

CE LEVEL ANALYSIS 

HEMISTRY 

To check o ut m o re about QTI, call 

908-534-4445 
qti@cnj.digex.net 

Materials Analysis 
Failure Analysis 

•Polymers 
• Biomaterials 
: Paints 
• Coatings 

Lubrioants 
• Eleotronlos 
• Ceramlos 
• F i n i shes 

Surfaces Researc h -- your 
Independent laboratory partner 

Surface Analysis 
Surface chemistry 
MlcroFTIR 
Friction and Wear 

Shorten development time and solve 
tough problems. You get full tech­
nical reports, personal attention and 
fast turnaround at very reasonable 
rates. 

SURFACES RESEARCH 
800.328-8221 FAX: 913·541·0748 

MassTrace, Inc. produces stable 
isotope tracers and provides 
analytical services for- a variety of 
applications in medical, clinical, 
research and industrial labs 
around the world. We are 
seeking qualified applicants for 
several new opportunities at our 
Woburn MA facility. MassTrace 
is an Equal Opportunity 
Employer. 

Process Organic Chemist BS or 
MS and two years laboratory 
experience required. The 
successful candidate must be able 
to optimize various synthetic 
reactions at bench scale. This 
position requires an independent, 
competent chemist with some 
experience in process chemistry. 

Analytical Chemist MS or BS and 
two years experience required in 
GC/MS and NMR spectroscopy. 
Individuals with a background in 
synthetic organic chemistry will be 
given favorable consideration. 

Analytical Laboratory Manager 
PhD or MS degree with several 
years experienc~ .in GC, HPLC and 
related laboratory instrumentation. 
Demonstrated supervisory skills 
and specific GC/MS experience 
desirable. 

Forward resumes with a cover 
letter (no phone . calls, please) to 
MassTrace, Inc., 3-G Gill Street, 
Woburn MA 0.1801 

'!!ass Trace 

CHEMISTS 
Organic Synthesis, 

Electrochemistry and 
Materials Science 

Covalent Associates, Inc. is a small privately 
owned company which provides innovative con­
sulting and research services to commercial, gov­
ernmental and not-for-profit organizations. 

We are currently seeking entry-level chemists lo 
join our research group engaged in the develop­
ment of advanced power sources. Candidates are 
sought for organic synthesis and experimental 
work in electrochemistry and materials science • 
The successful candidates will be responsible for 
the synthesis and purification of novel organic 
compounds for Li battery applications and labora· 
tory research in electrochemistry and materials 
science. The ideal candidates should have B.S. or 
B.A degrees in chemistry. Previous research expe­
rience is a strong plus, but not required. 

Please send your resume lo Covalent Associates, 
Inc., 10 State Street Dept OS, Woburn, MA 
01801. We are an Equal Opportunity Employer. 
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For additional infonnation, call: 
Boston College - (617) 552-3605 
Boston University - (617) 353-2537 
Brandeis University - (781) 736-2500 
Harvard University - (617) 495-5333 
Mass. Inst. Technology - (617) 253-4080 
Northeastern Univ. - (617) 373-2822 
Tufts University 

Chemistry, Medford- (617) 627-3441 
Chem. Eng., Medford- (617) 627-3900 

UMass Dartmouth - (508) 999-8232 
UMass Lowell - (978) 934-3650 
Check the NESACS Homepage for /ale 
additions: 
http://www.tiac.netlusers/obermayrlnesacs 

Mar. 3 
Prof. Roger Miller (Univ. N. Carolina, Chapel 
Hill) 
"State-to-State Vibrational Dynamics of 
Polyatomic Molecules Scattered from Surfaces" 
Tufts Univ. 
Pearson Hall, Rm 106, at 4:30 PM 

Mar. 4 
Mr. Bill Warren (Waters, Inc.) 
"Analysis of Bio-Molecules Using Capillary 
Electrophoresis" 
Univ. Mass, Dartmouth 
Science & Eng. Bldg, Rm 305, at 4:00 PM 

Mar. 5 
Prof. Jeffrey Koberstein (Univ. C6nnecticut) 
"The Molecular Design of Smart Polymer 
Surfaces" 
Univ. Mass, Lowell 
Olney Hall, Rm 428, at 3:30 PM 

Mar. 8 
Prof. Stephen Hanessian (Univ. Montreal) 
"Designing Reagents and Reactions for 
Asymmetric Processes" 
Tufts Univ. 
Pearson Hall, Rm 106, at 4:30 PM 

Mar. 10 
Prof. Michael Ward (Univ. Minnesota) 
"Nanoporous Solid State Hydrogen Bonded 
Networks: Molecular Clathrates with Adjustable 
Properties" 
Brandeis Univ. 
Gerstenzang, Rm 122, at 4:00 PM 

Prof. Anatol Zhabotinsky (Brandeis Univ.) 
"Chemical Oscillations, Waves and Patterns" 
Tufts Univ. 
Pearson Hall, Rm 106, at 4:30 PM 

Mar. 11 
Prof. Richard Johnson (Univ. New Hampshire) 
"Pericyclic Routes to High Energy Molecules" 
Boston College 
Merkert Chemistry Ctr., Rm. 127, at 4:00 PM 

Prof. Gary Epling (Univ. Connecticut) 
"Pollution Prevention by Synthetic Design -
Development of Nontoxic Alternative Reactions" 
Univ. Mass, Dartmouth 
Science & Eng. Bldg, Rm 305, at 4:00 PM 

Mar. 12 
Prof. Alanna Schepartz (Yale Univ.) 
"Protein-Protein Interactions in the Control of 
Protein-DNA Specificity" 
Boston College 
Merkert Chemistry Ctr., Rm. 127, at 4:00 PM 

Prof. Sze Yang (Univ. Rhode Island) 
"Double Strand Conducting.Polymers: Synthesis 
and Properties 
Univ. Mass, Lowell 
Olney Hall, Rm 428, at 3:30 PM 

Mar. 17 
Prof. Kathlyn Parker (Brown Univ.) 
"Novel Approaches to the Aryl C-Glycoside 
Antitumor Antibiotics" 
Boston College 
Merkert Chemistry Ctr., Rm. 127, at 4:00 PM 

Prof. Cynthia Friend (Harvard Univ.) 
'The Surface Chemistry of Oxidation Catalysis" 
Brandeis Univ. 
Gerstenzang, Rm 122, at 4:00 PM 

Mar. 18 
Prof. Adele Wolfson (Wellesley College) 
"Chemical Education at the Chemistry/Biology 
Interface" 
Univ. Mass, Dartmouth 
Science & Eng. Bldg, Rm 305, at 4:00 PM 

Mar. 19 
Research Symposium on Advances in Organic 
Synthesis Methodology 

Prof. Peter Beak (Univ. Illinois) 
Prof. Gregory C. Fu (M. I. T.) 
Prof. Eric N. Jacobsen (Harvard Univ.) 

Mass. Inst. Tech. 
Room/time TBA 

Mar. 20 
Dr. Frank H. Stillinger (AT&T Bell 
Laboratories) 
"Living in a Metastable World: A Theoretical 
Perspective" 
Boston College 
Merkert Chem. Ctr., Room 127, at 4:00 PM 

Mar. 24 
Prof. Toyoichi Tanaka (Mass. Inst. Tech.) 
''TBA" 
Brandeis Univ. 
Gerstenzang, Rm 122, at 4:00 PM 

Zbigniew Jwitczak (Univ. Connecticut) 
"Synthetic Analogs of Cell Surface 
Carbohydrates and Antigens as Potential 
Anticancer Agents: Dreams or Reality" 

Mass. Inst. Tech. 
Faculty Club, Glycobiology Dinner Meeting at· 
6:30PM 
Call (617) 642-0025 for reservations 

Prof. Harry Anderson (Univ. Oxford) 
"Using Non-Covalent Interactions to Control the 
Properties of Conjugated Organic Materials" 
Tufts Univ. 
Pearson Hall, Rm 106, at 4:30 PM 

Mar. 25 
Prof. Robert McMahon (Univ. Wisconsin, 
Madison) 
"Structure and Spectroscopy of Organic Reactive 
Intermediates: Relevance to the Organic 
Chemistry of the Interstellar Medium" 
Boston College 
Merkert Chemistry Ctr., Rm. 127, at 4:00 PM 

Mar. 26 
Prof. Marsha Lester (Univ. Pennsylvania) 
"Infrared Spectroscopy and Reaction Dynamics 
of 'Activated' Entrance Channel Complexes" 
Boston College 
Merkert Chemistry Ctr., Rm. 127, at 4:00 PM 

Dr. Richal,"d Schwartzstein (Beth Israel Hospital) 
"Cardiac Markers and Length of Stay in the 
Emergency Department" 
NEACC dinner meeting 
DoubleTree Guest Suites Hotel, Waltham at 
6:00PM 
RSVP Dr. David Drum (617-732-6987, page 
11161, e-mail: dedrum@bics.bwh.harvard.edu) 

Prof. Alex Jen (Northeastern Univ.) 
"Recent Advancement of High Performance 
Electrooptic Materials for Device Applications" 
Univ. Mass, Lowell 
Olney Hall, Rm 428, at 3:30 PM 

Mar. 31 
Prof. Daniel Romo (Texas A&M Univ.) 
"Small Heterocycles Doing Big Jobs: 
Asymmetric Synthesis and Utilization of B­
Lactones and B-Lactams in Bioactive Natural 
Products Synthesis" 
Brandeis Univ. 
Gerstenzang, Rm 122, at 4:00 PM 

Prof. David E. Cane (Brown Univ.) 
"Specificity and Versatility in Erythromycin 
Biosynthesis. From Natural to 'Unnatural' 
Natural Products" 
Tufts Univ. 
Pearson Hall, Rm 106, at 4:30 PM 

Notices for the Nucleus 
Calendar should be sent to: 
Prof. Cathy Costello 
Mass Spectrometry Resource 
Dept. of Biophysics 
Boston Univ. Med. Ctr., R-806 
Boston, MA 02118-2394 
Tel. : (617) 638-6490 
Fax: (617) 638-6491, 638-6761 
Email: cecmsms@bu.edu 

Centennial 
Meeting 

Because of symposium speakers ' 
prior commitments the Centennial 
Meeting will be held sometime in the 
fall, not in April , as previously 
announced. 
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