
NEW VOICES IN CHEMISTRY

T
he future of chemistry?

Looking forward, I can with
assurance make only one pre-
diction: The discipline, with its
shifting borders and the cross-

currents of astronomy, biology, geology,
and physics swirling through it, will always
intrigue me. Whereas one might confi-
dently surmise that nanotechnology, pro-
teomics, and climate models (to name an
obvious few) would occupy our interest
and yield practical benefits well into the
future, perusal of an issue of Science or the
Journal of the American Chemical Society pub-
lished 30 years ago might suggest other-
wise. The articles and communications
contained therein are evocative of a dif-
ferent—although not disjunctive—era. So,
although I’m reluctant to speculate on pre-
cisely what chemists will be doing years
from now, I am unhesitating in my belief
that it will captivate.

Why this conviction? Because chem-
istry, in the depths of its investigations
and its visions, continually surprises me.
In every year of my professional career, I
have found delight in apprehending prin-
ciples that hitherto had eluded me and in
witnessing trailblazing advances. Let me
give two examples.

While preparing to teach organic
chemistry a few years back, I thought I’d
attempt to resolve a quandary that had
been plaguing me for some time: Is valence
bond or is molecular orbital theory the
more fundamental—the more correct—
model of bonding? I reread the standard
textbook explanations but then came
across the following explanation in Melvin
Hanna’s “Quantum Mechanics in Chem-
istry”: “In more complex systems, the
‘states’ of the atom or molecule are often
expressed as products or sums of prod-
ucts of orbitals, but it must be kept in mind
that such descriptions are convenient
approximations in which a many-electron
wave function is described by a product of
one-electron wave functions. In the best
calculation that has been done on the
helium atom, all traces of atomic orbitals
have disappeared.” 

Have disappeared? This was a stunner.
Given the successes of the Aufbau princi-
ple, photoelectron spectroscopy, and fron-
tier-orbital theory—well, of all of chem-
istry as I knew it—how could multielectron
species not contain orbitals? The ontolog-
ical implications were staggering. With the
help of my physical-chemistry colleagues,
who, of course, have long been in the know,
my orbital crisis did come to an end. And
in the process, chemistry’s grip on my
imagination became only tighter. 

Asecond thrilling advance is the recent
structural work published in Nature (Aug.
10, 2000) that, as summarized by Werner
Kühlbrandt, has led to “the first complete
motion picture of bacteriorhodopsin in
action.” This news delighted me not
because the achievement provoked foun-
dational tremors but because it provides
a quintessential illustration of the power
of integrating chemistry with biology and
physics. Beginning with the isolation of
bacteriorhodopsin from the purple mem-
brane of Halobacterium salinarum (known
then as H. halobium) by Walter Stoecke-
nius and Robert Rowan in the mid-1960s,
the study of this seven-helix, transmem-
brane protein has led to pioneering inno-
vations in a range of techniques, from X-
ray crystallography to Fourier-transform
infrared spectroscopy and site-directed
mutagenesis. The full appreciation of the
complex pumping mechanism has
demanded the application of fundamen-
tal tenets of thermodynamics and kinet-
ics, not to mention photochemistry. Mix
in the wonder of halobacterial bioener-
getics—the unexpected discovery last year
that a widely distributed group of marine
g-proteobacteria uses a related light-
driven rhodopsin pump—and Stoecke-
nius and Efraim Racker’s still-breathtak-
ing use of bacteriorhodopsin to validate
the proton extrusion hypothesis, and one
must stand in awe.

Chemistry enthralls, then, by the sweep
of its endeavors and by its relentless expan-
sion into new arenas. Does this view
demean the field? I think not. I agree with
Bernadette Bensaude-Vincent and Isabelle

Stengers, who wrote in their provocative
“A History of Chemistry” (1997), “Here is
a body of knowledge with multiple facets
and innumerable ramifications: It applies
in the depths of the Earth as well as in
space, and it is as important to agriculture
as it is to heavy and fine industry and to
pharmacy. Here is a science that spans the
borders between the inert and the living,
between the microscopic and the macro-
scopic. How can we assign an identity to a
discipline that seems to be everywhere and
nowhere at once?” 

From this perspective, chemistry, ever
protean, truly is the central science, for-
ever embracing questions of great
moment. Given its 125 years of exemplary
leadership, the American Chemical Soci-
ety will undoubtedly continue to play a piv-
otal role in fostering the explorations of
chemists—explorations that, on second
thought, surely will involve nanotechnol-
ogy, proteomics, and climate models for
many, many years to come!
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