
CORNELL CHEMISTRY

DEPARTMENT WELCOMES
THREE NEW PROFESSORS

We are pleased to announce that Professor Jean M J. Frechet and Assistant
Professors Laura A. Philips, and Roger F. Loring have joined our faculty.

Professor Frechet, an organic chemist, will be heading the Polymer
Chemistry program sponsored by IBM (see CORNELL CHEMISTRY
issues #37 and #38) and will also be teaching Experimental Chemistry
with Professor Philips, a physical chemist, in the Fall. Professor Loring,
also a physical chemist, will teach Statistical Mechanics during the Spring
Semester.

Jean M.J. Frechet

Professor Frechet came to Cornell from
the University of Ottawa, where he had
been a professor of chemistry for
fourteen years. He received his PhD
from SUNY at Syracuse University in
1971, was a visiting scientist with
IBM's Microlithography Research
Group in San Jose during 1979 and
1983, and is a consultant to several
major US and Canadian corporations.

Although polymer synthesis is always
emphasized in our work, a typical
research project will usually involve
several aspects of polymer chemistry,
from design, to synthesis, to the study
of properties, mechanisms and
applications.

Our designs usually stem from current
or anticipated directions of polymer, organic and materials research.
Examples of questions which could initiate the design phase of our
research might be: Is it possible to prepare a polymer which would be so
sensitive to light that it may become useful in photography or significantly
extend the limits of microlithography? Or, in a different area: can asym-
metric synthesis be made more efficient through the use of chiral
polymers?

Obviously, the design phase will often cross into related fields of
chemistry and physics due to the multidisciplinary nature of many of our
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Frechet (Continued)

research projects. Once a target design has been
established, the synthetic approaches which may be
selected span a broad spectrum of preparative
polymer chemistry: synthesis of new monomers,
polymerization reactions often involving new ap-
proaches to previously unknown structures, chemi-
cal modification of pre-formed polymers, etc.

The final stage usually involves an evaluation of the
new materials or processes. Reaction mechanisms
and polymer properties are studied, testing of the
original concept is carried out. Taking our earlier
example, the photochemical behavior of the new
polymers would be studied, their sensitivity meas-
ured, and actual imaging experiments performed.

The chiral polymers would be tested in asymmetric
synthesis under a variety of conditions.

At the present time we have a broad interest in new
polymeric materials which may contribute to
advancements in the microelectronics area. These
include photoresists, photochromies, and other
polymers which possess interesting electrical or
optical properties. A second main direction is in
the area of reactive polymers which may function
as catalysts, protecting groups, or separation
media in classical organic chemistry. Oftentimes a
single new polymer structure may find multiple
applications in a variety of seemingly unrelated
areas.

J. Frechet

Laura A. Philips

Professor Philips
received her PhD from the
University of California at
Berkeley, where she
worked with J. H. Clark.
She was an NIH Post-
Doctoral Fellow at the
University of Chicago in
the laboratory ofD. H.
Levy.

Accurate predictive
models of chemical
processes require a
detailed understanding of
the molecular interactions
that control chemical
reactions. Since most of
chemistry takes place in

solution, it is important to understand the role of the solvent in
chemical reactions. In the complex solution environment, there are
simultaneous interactions between a vast number of molecules.
Constant collisions with solvent molecules during the course of a
reaction may influence the reaction mechanism as well as having a
profound effect on the thermodynamics and kinetics of the

reaction. Experiments performed in
solution, however, result in
measurements of averages of an
ensemble of reactants in numerous
different solvent sites. Because these
experiments cannot access the desired
molecular information, the role of the
solvent on a molecular level is not well
understood.

The study of small clusters of molecules
in a supersonic jet provides the ideal
means to probe the molecular
interactions between a single solute
molecule and a few solvent molecules
during a chemical reaction. Infrared
spectroscopy provides information
about the ground state potential surface
where most chemical reactions occur.
In our group, infrared spectroscopy is
coupled with supersonic molecular
beams to study the influence of solvent
molecules on the chemical reaction. A
state-of-the-art high resolution infrared
laser is used to measure rovibrational



Roger F. Loring

spectra of both isolated reactants and
reactants in clusters of a few solvent
molecules. Differences in reaction rates
and products in the isolated molecule
versus the clustered species are evidence
of the role of the solvent molecules in
the reaction. In the first phase of
experiments, high resolution spectra of
the clusters provide detailed information
about the structural orientation of the
reactants and the solvent molecules-
information that is not accessible to
solution phase study. Once clusters are
well characterized, a reaction can be
induced photochemically on the ground
state potential surface by the absorption
of an infrared photon. The reaction
must compete with other physical
processes of interest, such as vibrational
relaxation and dissociation of the
cluster. In this manner, fundamental
reactions such as proton transfer and
conformational isomerization, can be
studied.

L, A. Philips

Professor Loring came to Cornell after graduate study with
M£>. Payer and H.C. Andersen at Stanford University, and
postdoctoral work with S. Mukamel at the University of
Rochester.

We carry out theoretical investigations of the electronic and
nuclear dynamics of molecules in liquids, solids, gases and at
surfaces. Recent developments in ultrafast and nonlinear
spectroscopy have made possible the investigation in real time of
a wide variety of chemical processes. We have a strong interest
in developing a theoretical framework that allows such
measurements to be interpreted in terms of a microscopic
physical picture.

An understanding of the dynamics of molecules at surfaces is of
great importance in the study of heterogeneous catalysis,
corrosion, and biological processes. Our interest lies in
investigating the dynamics of vibrationally or electronically
excited molecules at surfaces. Important issues include the
elucidation of the interactions between an electronically excited
adsorbate and its ground state neighbors and the coupling of
electronic excited states of the adsorbate to the vibrational modes
(phonons) of the surface. We are carrying out theoretical studies
of nonlinear optical effects such as sum frequency generation, in
which two light beams with different frequencies "reach" with
the adsorbed molecules to produce light at the sum frequency.

A fundamental issue in chemistry is the role played by the
solvent in determining the rates of chemical reactions in solution.
Many reactions involve substantial rearrangements of charge,
and the response of the solvent molecules to this local
rearrangement of electronic charge density can play a crucial role
in the reaction dynamics. The most direct experimental probes of
solvation dynamics are optical measurements, such as time-
resolved fluorescence studies of chromophores whose electronic
charge density undergoes a dramatic rearrangement upon optical
excitation, and time-resolved absorption studies of "excess"
electrons produced by photoionization. Our research in this area
focuses on moving beyond continuum descriptions of the solvent
and developing molecular theories of solvation effects.

In a crystalline solid, low frequency vibrational modes are
delocalized over a large region of the solid and involve the
collective motion of a large number of atoms or molecules. One
effect of the disorder in an amorphous solid can be to cause low
frequency modes to be spatially localized. Determining the
spatial extent of vibrational modes is also important in the study
of macromolecules and molecular clusters. The spatial extent of
the vibrational modes can play a role in the reactivity of such
systems. We are developing theoretical approaches to the
treatment of vibrational dynamics in disordered solids and will
explore the applicability of such approaches to vibrational
dynamics in macromolecules.

R. F. Loring



FACULTY NEWS

NEW GRANTS:

Hector D. Abruiia; $60,000; NSF
"Electroanalysis with Polymer Modified Electrodes"
$25,000; Sloan; "A.P.Sloan Research Fellowship."

Simon H. Bauer; $135,000; DOE/PETC
"Structural Environment of Metallic Constituents in
Coals."

Tadhg P. Begley; $11,800; Research Corp;
"Basic Starter Grants

$18,000; ACS-PRF; "8-Hydroxy-5-Deazaflavin
Sensitized Cleavage ofUracil 5-Cyclopropyluracil
Dimerr

Barry K. Carpenter with John R. Wiesenfeld;
$171,421; DOD/AFOSR; "Dynamic Constraints on
Stochastic Behavior in the Chemistry of Highly
Excited Molecules."

JonC. Clardy; $19,968; SUNY RF/SEA Grant
Inst.; "Structural and Synthetic Studies on Marine
Natural Products."
$300,000 DHHS/NIH-DRR; "High Performance
Mass Spectrometer for Biomedical Studies"

Michael E. Fisher; $169,000; NSF; "Statistical
Mechanics and Phase Transition."

Gordon G. Hammes; $18,996; DHHS/NIH-
NIGMS; "National Research Service Award (NRSA)
for Kirk E. Smith."

Paul L. Houston; $135,000; NSF; "Correlations
in the Dynamics of Molecular Photodissociation"

Fred W. McLafferty; $170,000; NSF; "Tandem
Fourier-Tranform Mass Spectroscopy."

John E. McMurry; $63,000; NSF;
"Hypercoordinate Organic Compounds."
$52,098; DHHS/NIH-NCL; "Synthesis of
Anticancer Membrane Diterpenes."

Jerrold Meinwald (with Henry Hagedorn,
Entomology); $142,713; AID; "Anti-Insectan
Compounds from the Tropical Tree Family
Dipterocarpaceae."

Harold A. Scheraga; $24,996; DHH/NIH-
NIGMS; ''NRSA for Marc Adler."

Peter T. Wolczanski; $50,000; DOD/AFOSR;
"Synthesis and Reactivity Studies of Early Metal
AlkoxidelSiloxide Complexes and Sol-Gel
Precursors."
$25,000; Sloan; "A.P. Sloan Research Fellowship."

Fred W. McLafferty received the 1987 Pittsburgh Analytical Chemistry Award in recognition of his
continuing contributions in the field of mass spectrometry. The award is sponsored by the Society for Analytical
Chemists of Pittsburgh.

Barbara A. Baird has been granted The Dr. Harold A. Lampert Award for Young Investigators in Physics or
Biophysics for 1987. The award consists of $500 and a certificate of citation. Presentation of the award will be
at the Annual Dinner and Meeting of The New York Academy of Sciences on December 7,1987.

Michael E. Fisher was recognized as one of the principal architects of the modem theory of phase transitions
in the field of theoretical physics and chemistry, as he received the honorary degree of Doctor of Science from
Yale University.

Peter Wolczanski has been promoted to Associate Professor with indefinite tenure, and has also been granted
a Sloan Fellowship Award for 1987-89.

The Society of Cornell Chemists asks you to support the cost of printing and mailing this
Newsletter with your voluntary, annual dues of $10.

Make your 1987 check payable to "Cornell Chemistry" and mail it to
The Society of Cornell Chemists, Baker Laboratory, Department of Chemistry.



FACULTY NEWS (Continued)

Hector Abruna has been named a Sloan Fellow for 1987-89.

Jon Clardy received the Akron Section Award of the American Chemical Society.

Roald Hoffmann has been elected to serve a three-year term as a councillor for the National Academy of
Sciences.

Pierre Laszio, chairman of the chemistry department at the Ecole Polytechnique in Paris, will be visiting the
Cornell chemistry department again this year. He will join Professor Fred McLafferty in developing a new
approach to the introductory graduate course in Analytical Chemistry (Chemistry 625).

Jon Clardy, along with a team of scientists from Bristol-Myers Co. and Lederle Laboratories, has been credited
with unraveling the structures of some extremely potent new classes of anticancer agents called calichemicins and
esperamicins. His work was described in an article in the June 8, 1987 issue of C&EN.

PAULING TO VISIT HERE IN NOVEMBER

I Linus Pauling, two-time Nobel Prize winner, will deliver four special Baker Lectures on November 10,
* 12, 17 and 19 in Baker 200. The talks, entitled "The Nature of the Chemical Bond After Fifty Years," mark

the fiftieth anniversary of Pauling's 1937-38 Baker Lecture series. It was for Pauling's seminal work on
chemical bonding that he won the Nobel Prize for Chemistry in 1954.

D.B. Collum (left) and W. D. Cooke at the retirement dinner
given in Dr. Cooke's honor. He and his wife, June (far right),
expect to have more time to visit with their six children and a
growing number of grandchildren in the near future.

W. Donald Cooke retired from the
Department of Chemistry in June of 1987.
The University Board of Trustees has
granted him emeritus status, and he will
continue to be active in the affairs of the
department as well as the university. Cooke,
an analytical chemist, came to Cornell as an
assistant professor in 1951. During his
tenure at Cornell, he served in many
administrative capacities in addition to his
duties as a teacher and researcher. He was
Associate Dean of the College of Arts and
Sciences from 1962-1964, Dean of the
Graduate School from 1964-1973, Acting
Provost from 1973-1974, Vice President for
Research from 1969-1983, Director of the
Occupational Health and Safety Programs
from 1983-1987, and has been Chairman of
the Health Careers Evaluation Committee
since 1983.

If there is any professional or personal news you would like to see included in a
coming Newsletter, please let us know. Address all information to:

Donna Middleton, Editor, Cornell Chemistry Newsletter,
Baker Laboratory, Cornell University, Ithaca, NY 14853.

Please include your name, year of Graduation from Cornell (if alumnus), Degree,
Faculty Advisor in Chemistry, Home Address, Employer, and your Business Address.



SYMPOSIUM ON PROTEIN CONFORMATION HELD IN HONOR OF PROFESSOR HAROLD A. SCHERAGA

On October 25, 1986, participants from
around the world attended a sympo-
sium on Protein Conformation in honor
of Harold A. Scheraga's sixty-fifth
birthday.

Present, as well as former, students
and scientific collaborators gathered in
Baker Laboratory to attend a program
which was introduced by John R.
Wiesenfeld, chairman of the
Department of Chemistry at Cornell.
The sessions were chaired by Bert L.
Vallee, Professor of Biochemistry at
Harvard Medical School, and Howard
K. Schachman, Professor of
Biochemistry and Molecular Biology at
the University of California at
Berkeley.

During the symposium, Ephraim
Katchalski-Katzir, Professor of
Biophysics at the Weizmann Institute,
spoke on "The Use of Monoclonal
Antibodies in the Study of the
Conformation and Conformational
Alteration of Proteins." Robert L.
Baldwin, Professor of Biochemistry
at Stanford University Medical School,
discussed "a-Helix Formation in
Peptides and Proteins" and I.D.
Kuntz, Professor of Chemistry at the
University of California in San
Francisco presented a talk on "Protein
Conformation in Solution."

In the afternoon session Fredric M.
Richards, Professor of Biochemistry
at Yale University, spoke on "Packing
Protein Structure and Tertiary
Templates" and Michael G.
Rossman, Professor of Biochemistry
at Purdue University discussed "RNA
Viruses."

The symposium was followed by a
celebration banquet, which was also
attended by Professor Scheraga's
family. John Backus, manager of the
polymer analysis and physics group at

FORMER AND PRESENT MEMBERS OF SCHERAGA GROUP:
Photo by C. Hadley Smith

B. Eckstein, G. Loeb, L. Hanna, J. Alter, G. Nemethy, H. Scheraga,
M. Scheraga, P. Chou, V.S. Ananthanrayanan, J. Hermans,

F. Momany, G. Parr, E. Stimson, M. Laskowski, M. Sippl, J. Backus,
G. Montelione.D. Winzor, H. Marsh, B. Horwitz, M. Hecht, J. Nagy,

T. Thannhauser, J. Ingwall, D. Timms, J. Riehm, B. Lentz, F. Ni,
F. Moy, C. Broomfield, E. Erenrich, R. Woody, A. Hagler,

D. Poland, S. Talluri, A. Woody, N. Go, R. Epand, M. Weiner,
E. Purlsima, D. Rothwarf, J. Vournakis, K. Chou, B. Cheng,

T. Ooi, I. Simon, Y. Meinwald, Z. Li, P. Lewis, S. Han, M. Mamet,
G. Kresheck, L. Shipman, Y. Paterson, M. Simon, M. Pottle,
M. Denton, R. Martinelli, W. Mattice, R. Liem, C. McWherter,
V. Wu, K. Gibson, H. Auer, R. Hantgan, K. Palmer, S. Lin,
G. Vanderkooi, D. Silverman, T. Troxell, M. Adler, Y. Konishi,
Y.K. Kang, Z. Franck, P. Mui, J. Rupley, B. Yoon, W. Bryan,
R. Ingwall, H. Van Wart.F. Maxfield, J. Anderson, M. Regan,
H. Schneider, S. Ostroy, D. Ripoll, S. Powers, L. Glasser, M. Dudek

Mobay Chemical Corporation, acted as Master of Ceremonies,
and speakers included Robert Barker, Cornell's Provost,
and Howard K. Schachman, from the University of
California at Berkeley.

Tatsuo Ooi, Professor of Chemistry at Kyoto University,
presented a scroll with greetings from Scheraga's Japanese
colleagues. A collection of letters from former students and
colleagues was also presented.

Harold Scheraga's research on protein
conformation encompasses a wide
range of experimental and theoretical
methods. His investigations of the
interactions that dictate the folding of a
polypeptide have been fundamental for
the understanding of the three-
dimensional structure of proteins. The
results of his work, as well as various
new methods and approaches
introduced by him, are widely used by
biochemists. He has also been working
on the structure of water and aqueous
solutions, and on the mechanism of the
thrombin-induced conversion of
fibrinogen to fibrin.

Professor Scheraga received his PhD in
1946 from Duke University, and was a
postdoctoral fellow at Harvard Medical
School in 1946-47. He began his career
at Cornell as an Instructor in the
Chemistry Department from 1947-
1950, and served as Chairman of the
department from 1960 to 1967. He
became the Todd Professor of
Chemistry in 1965. He is a member of
the National Academy of Sciences, the
National Academy of Arts and Sciences,
and the New York Academy of Sciences.
He received the ACS Nichols Medal in
1974, the ACS Kendall Award in 1978,
the Linderstrom-Lang Prize in 1983,
and the Pauling Award for Outstanding
Achievement in Chemistry in 1985. He
serves on the editorial boards of several
leading scientific journals, and is on
the Board of Governors of the
Weizmann Institute. He was a
Guggenheim Research Fellow and
Fullbright Research Scholar at the
Carlsberg Laboratory, Denmark, in
1956-57 and at the Weizmann Institute
in 1963, and was a Fogarty Scholar at
the National Institutes of Health in
1984 and 1986.



ALUMNI NEWS
Response to our recent survey was excellent; in fact, there isn't enough room in
this issue to include all the information we received. Well publish more in issue 40.

1 9 1 1 Leland B. Mowry, BChem.
Died December 2,1986.

1 9 2 8 Barret Kerfoot Green, BChem, received
the Gunnar Nicholson Gold Medal Award from the
Technical Association of Pulp and Paper Industry for
the development of colorless carbon paper. In August
1986 he received the Founder's Award from the
Controlled Release Society.

1 9 3 0 F. William Schumacher, BChem, retired
from Exxon and now lives in Boca Raton, Florida. He
writes that he has been married to the same woman for
more than 51 years and has 11 grandchildren.

1 9 3 2 George Lewis Royer, PhD.
Died December 23,1982.

1 9 3 4 Roland Stansfield Young, PhD, lives in
Victoria, British Columbia. He has retired after an
active career in industry.

1 9 3 4 Arthur W. Lewis, PhD. Died 1981.

1 9 3 5 T. Elliot Wannamacher, PhD
Died May 26,1987.

1 9 3 6 Arnold N. Johnson, AB, wrote that he
missed his 50th Cornell reunion as he was having two
total hip replacements in early June 1986. He still
needs a cane for walking, but hopes to resume golf in
a few months. He is now living in Hendersonville,
North Carolina.

1 9 3 8 Anderson Pace, BChemE. Died 1986.

1 9 4 8 Moses Passer, PhD, is retiring after 22
years as Director of the Education Division of the
American Chemical Society.

1 9 5 0 Phillip Adams, PhD, who is now a
consultant in applied organic chemistry, worked for
Millmaster Onyx.

1 9 5 2 Edward S. Wheeler, PhD, retired as Vice
President of the Organic Insulators Division of Lapp
Insulator in LeRoy, New York, in 1986. He plans to
move to a new home in Clinton, Connecticut.

| 1 9 6 5 Victor Joseph Hruby, PhD, received a
| Guggenheim Fellowship in 1985. He is currently in
| the Department of Chemistry at the University of
| Arizona.

11 9 6 6 G. Warren Smith, PhD, is the new
| President of Southeastern Louisiana University in
| Hammond, Louisiana, where he has been Vice
f President of Academic Affairs since 1984.

1 1 9 7 2 Simon W. Ulmer, PhD, is the National
| Sales/Marketing Manager of Ty vek ™ spun-bonded
I olefin for the Textile Fibers Department of E.L du
| Pont de Nemours in Wilmington, Del.

I1 9 7 9 Steve Russo, PhD, received a Distin-
| guished Teaching Award during the Founders Day
I ceremonies at Indiana University in 1987.

I1 9 7 9 Gary P. Zientara, PhD, works at the
| Francis Bitter National Magnet Laboratory in
f Cambridge, Massachusetts. He ran in the Boston
| Peace Marathon in November 1986 - his time was 3
| hours and 54 minutes!

11 9 8 0 Jamin Huang, PhD, is at Rhone-Poulenc,
| Inc. (formerly Union Carbide) at Research Triangle
| Park, North Carolina. Jamin is working on new
| pesticides.

11 9 8 2 Janice Nagy, PhD, is at the Harvard
| Medical School Beth Israel Hospital Department of
| Pathology.

11 9 8 7 Doug Stauffer, PhD, an Assistant
| Professor at the Radiology Department at
| Georgetown University Hospital, was mentioned in
| a recent C&EN article for his work on the
| development of PBM/STIRS software, produced by
| John Wiley & Sons. This is particularly noteworthy
| because it is the first large scientific database
| available on a compact disk/read-only memory
| (CD/ROM). Doug worked on the project while in
| F.W. McLafferty's research group, which
I developed the Registry of Mass Spectral Data for
| Wiley.

Grace Laubengayer died on June 25,1987 after a long illness. A memorial service was
held in Ithaca on July 12. Lauby's address is 235 Berkshire Rd., Ithaca, NY, 14850.



1987 CORNELL CHEMISTRY ALUMNI REUNION
Reunion Weekend '87 was another lively occasion, marked by visits from alumni of the classes of 1937 and
1957, especially. The Chemistry Department hosted an Open House, as usual. Although Lauby couldn't be with
us this year, he directed the operation with his usual care, and many professors acted as hosts in his absence. We
were pleased to see Mary Schuster Jaffe, AB '37, who got to view a new microscope which had been
presented to the Department in her honor by her friends and family. Mary retired this past year from General
Electric. Harvey L. Slatin, BChem '37, and O.B. Billings, AB '37, MA '39, PhD '41, also joined us, as
did Robert J. Schatz, PhD '42, Chris Dedrick Carabateos, BA '57, and her husband Phil, and
W. D. Forgeng, Jr., B. Met. Eng. '57. Irwin Magriff, BChem '52, Jean Reeve Oppenheim, BA '52,
and Joseph Gold, AB '52 attended, as did Don Rotenberg, PhD '60, Lester M. Geller, AB '47,
John Rivoire, BChem '42 and Laurence Reich, AB '67.

STUDENT NEWS
The following graduates were awarded a PhD degree in Chemistry

between July 1,1986 and June 30,1987:

August, 1986 January 1987 May 1987

Robert E. LaPointe Gregory K. Bosch Sundar Ganapathisubramanian
Timothy V. Lubben, Douglas A. Femec Han-Mou Gau
Andrew T. Lupo, Jr. Kevin P. Gable Patricia M. Kane

Michael E. Miller John S. Hallock Gaetano T. Montelione
James C. Ray Seung-joon Jeon

Makoto Sakaino Jeffrey A. Klang
Dell J. St. Julien Bruce P. Murch
Bruce H. Weiller Michael C. Needels
Craig S. Willand Kelvin T.Okamoto
Sarah E. Asher Enrico O. Purisima

You-Nan Shih
Reyna J. Simon

Douglas A. Webb

AWARDS

Tom Neils is the winner of the 1986-1987 Clark Teaching Award for Teaching Assistants.
Evan R. Williams has been awarded a Fellowship by the ACS Analytical Division,

sponsored by Perkin-Elmer.
Michael J, Eis has won a fellowship from the ACS Division of Organic Chemistry.

This year's recipients of the Wentink Award for Outstanding Graduate Students were Michael J. Eis,
Gregory S. Ferguson, Craig Martens, Gaetano Montelione and Zhenghyu Yuan.

1986-87 Laubengayer Prizes, given to the best students in Freshman Chemistry (103, 207 and 215)
were given to Susan Nicklolaus, Jeehiun Lee and David Saranit.

The CRC Press Achievement award given for excellence in Sophomore Chemistry was given to
Ki Hong and Jonathan Urbach.

Helen Lu, a Junior in Chemical Engineering, was awarded the ACS Analytical Prize and
Nabil Riozk, also a Junior, was awarded the Harold Adlard Prize.

Seniors Farzad Fakheri and John Mitchell were awarded the George Caldwell Prize;
Leslie Go, Robert Toreki and James Vincens were given the Merck Index Award and

Coleen Fogarty was this year's winner of the American Institute of Chemists Award.
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COMPUTERS IN CHEMISTRY

In addition to improvements in the traditional, number-crunching use for computers in the fields of Analytical,
Theoretical and Molecular Chemistry, innovations in computer software and hardware now facilitate the
interpretation of complex numerical calculations with the conversion of numbers into sophisticated computer-
generated graphics.

DISPLAYING NMR SPECTRA

Nuclear Magnetic Resonance is an essential tool in
modern chemistry, and Cornell chemists and
biochemists use NMR extensively to determine the
structures of synthetic molecules and natural
products. Expanded computing power and graphic
display abilities have greatly aided modem Fourier
transform NMR methods. Each of the NMR
Chemistry Facility spectrometers has a dedicated
graphics microcomputer which is used to run
experiments and display NMR results.

The individual peaks in an NMR spectrum reveal the
number and types of chemical bonds in a molecule.
Sophisticated "two-dimensional NMR" experiments
can also be used to determine which atoms in a
structure are adjacent, either along chemical bonds
or directly through space. Two-dimensional NMR
data can be used directly in calculations of molecular
geometry, and can provide a picture of a molecule in
solution.

The NMR spectrum of a medium-to-large size
molecule might contain hundreds to thousands of
peaks. Computer graphics are used to make sense
of this volume of data. Students often interpret their
NMR spectrum directly at the computer terminal and
store their data on floppy disk, plotting only that
portion which is a meaningful record. A two-
dimensional NMR spectrum is a surface, a
"topographical map" of NMR peaks. Sophisticated
methods for contouring and three-dimensional
rotation are essential if one is to view two-
dimensional flat NMR data on a flat display screen.
The collection and interpretation of an NMR
spectrum has become an interactive process between
chemist and computer, and it is safe to say that
modern NMR would be impossible without proper
computer graphics.

GETTING THE PICTURE...

Professor Jon Clardy's group studies the structure
of molecules and uses the computer as the lens of a
very powerful microscope. Says Dr. Clardy: "To

see the atoms in a molecule, one must use light with a
very small wavelength. Since the wavelength of an x-
ray is about the size of an atom, x-rays are the ideal
wavelength to form a picture of a molecule. The
problem with x-rays is that there are no lenses, and
that is where the computer comes in. The sample to be
studied is irradiated with x-rays, and the x-rays that are
scattered by the sample are recorded. These scattered
waves are then fed into the computer to be recombined
into an image of the molecule. The computer works
like a lens for the x-rays. The problem is a
complicated one since there are often a hundred
scattered waves for each atom, and the image has to be
calculated for many points in space. If everything
goes well, a picture of the molecule is the result. "

AND GETTING IT RIGHT

In order to obtain the best results from an NMR,
proper operator training must be provided at the
undergraduate level, according to Professor Charles F.
Wilcox, Jr. "Unfortunately", says Dr. Wilcox, "NMR
instruments are quite expensive, which in Cornell's
situation translates to an exposure of about an hour per
student. Regrettably, it also takes about an hour of
hands-on operation for the typical student to
understand the complex, interactive controls (more
than than 25 buttons, knobs and switches) well
enough to record meaningful spectra."

Dr. Wilcox has created a fully-operational equivalent
of a real NMR spectrometer, written in PASCAL and
running on IBM ATs, and Cornell chemistry students
now have access to the equivalent of over half a
million dollars of NMR instrumentation.

"Student response to the program has been favorable,
with many spontaneous comments indicating that
through it, they were able to sufficiently familiarize
themselves with the operation of the spectrometer so
that many could sit down at the real machine and 'take
off and fly1 without further instruction."

Professor Wilcox explained the program this past
spring in Boston at the Advanced Educational Projects
conference sponsored by IBM. The talk presented the
computing strategy used in the simulator program and
described the numerical algorithms employed.
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LECTURES

NOBEL LAUREATE LECTURE TO BE HELD AT CORNELL

The tenth annual Nobel Laureate Lecture in the "Perspectives for the
Future" series is scheduled to be held at Cornell University at 4:40 pm on
Thursday, October 29,1987, in Room 200 of Baker Laboratory.
Dr. Aaron Klug, winner of the 1982 Nobel Prize for Chemistry for
his development of crystallographic electron microscopy and his structural
elucidation of biologically important nucleic acid-protein complexes, will
be this year's speaker. The topic will be "The Structure of Chromatin and
a Novel Class of Transcription Factors."
J.T Baker Inc., in Phillipsburg, New Jersey, initiated the Nobel
Laureate Lecture Series "Perspectives for the Future" in 1978. This
distinguished series is presented annually in different locales in the United
States and elsewhwere, and features winners of the Nobel Prize in
Chemistry or Medicine.
J.T. Baker Inc. develops and manufactures laboratory chemicals, fine
and industrial chemicals, biochemicals, diagnostics and instruments for the
health-care field.

1987-88 DEBYE LECTURE SERIES

The Debye Lecturer for Fall 1987 will be Jacob Israelachvili, a Senior Fellow in the Departments of
Applied Mathematics and Neurobiology at the University of California in Santa Barbara. He has been carrying
out experiments on the forces between surfaces and developing the theory of general aspects of intramolecular
forces in surface physics, chemical physics, colloid science and biophysics.
Prof. Israelachvili will present his lectures on October 27 at 11:15 am, October 28 at 4:40 pm, and October 29 at
11:15 am in Room 200 of Baker Laboratory. Topics to be discussed will be "Intramolecular and Surface
Interactions in Complex Systems," "Direct Measurement of Forces Between Surfaces in Simple Liquids," and
"Long-range and Short-range Forces Between Surfaces in Aqueous Solutions."

1987 BAKER LECTURE SERIES

Allen J. Bard spoke of chemically modified electrodes and
photoelectrochemical systems during the Baker Lecture series at Cornell
University in March of 1987.
Professor Bard focused on the construction and characterization of integrated
chemical systems (ICS) that involve several components. These systems,
which include semiconductors, polymers and catalysts, are widely used in
electronics, communications and computing technologies. Among the
applications of ICS are energy-conversion devices, including photovoltaic
systems that produce electricity from sunlight.
Bard is the Norman Hackerman-Welch Regents Professor of Chemisty at the
University of Texas at Austin and a specialist in electroanalytical chemistry.
He received his PhD in chemistry from Harvard University in 1958, and his
laboratory is considered a world leader in solid-state electrochemistry.
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CHAIRMAN'S COLUMN:
With this issue of CORNELL CHEMISTRY we present the first in a series of articles describing the applications
of "Computers in Chemistry." This department has long played a leading role in the ongoing development of
computational chemistry. Examples include the pioneering efforts of Fred McLafferty (mass spectral data bases
and interpretation), Harold Scheraga (protein conformation), and Roald Hoffmann (electronic structure and
chemical reactivity). Cornell recognizes the importance of state-of-the-art computational resources to scientific
research and training. For example, one of the five NSF-sponsored national supercomputer centers is based here.
It includes not only a production facility where a broad community of academic, government, and industrial
scientists have access to commercially available parallel processors, but also an experimental facility where
Cornell researchers are probing the opportunities afforded by massively parallel processors in scientific
computation. This department maintains the Cornell Chemistry Computing Facility which is based on a Prime
9955 processor. Over one hundred laboratories and offices in Baker and Olin Laboratories have direct
connections to the CCCF and I often note two dozen users simultaneously using the Facility during the afternoon.
The CCCF is linked to the campus-wide computer network and thence to Telenet and BITNET, two international
networks. The extent to which the CCCF plays a vital role in the department's research activities is well
illustrated by the fact that its annual income (a parameter dear to the heart of department chairs everywhere) is
larger than those of all our other, more traditionally "chemical", instrumentation facilities (e.g., NMR, mass
spectroscopy, laser, etc.) combined.

Powerful as these central facilities may be, the overwhelming fraction of computing at Cornell (and in this
department) is now carried out on personal desktop computers. We are a member of the Apple University
Consortium and have participated in the IBM-sponsored Project Ezra prografn. Personal computers handle the
routine (and sometimes not-so-routine) chores of technical word processing and illustration and are now finding
application in our teaching program where they are used to simulate both the microscopic behavior of atoms and
molecules and the operation of macroscopic (and expensive!) analytical instrumentation. The advent of
inexpensive, powerful desktop workstations will cause significant changes in the way science is taught and done.
I fully expect that our department will continue its leadership in this adventure and invite readers to contact faculty
members in whose research and teaching efforts they have a special interest!
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