
NEW VOICES IN CHEMISTRY

I
t is a challenge to pontificate

openly about opinions that are dis-
cussed only in intimate gatherings, sel-
dom seeing the light of day outside the
realm of our own consciousness. Pro-

viding an honest account of what consti-
tutes the most compelling future horizon
in science is akin to verbalizing the out-
comes of private self-searching efforts.

The less you think about it, the more
certain you are what directions future
research should take; the more you explore
it, however, the more you hear the ago-
nizing doubts that tiptoe behind such
meditations. These uncertainties have
much to do with countless possibilities
that arise from the blossoming of myriad
disciplines in chemistry, biology, and
physics. The tantalizing erosion of bound-
aries that classically separate various areas
of the physical sciences also contributes to
our difficult choices.

As an organic chemist whose passion
and expertise is to discover and develop
pathways, protocols, reagents, and cata-
lysts that allow scientists to prepare any
molecular ensemble that they wish to
access, a key question for me is “How may
I make the largest possible impact on sci-
ence in the coming years?” One option,
embraced by many, is to use my strength

and training to address various pressing
questions of biological significance.

Considering the organic chemists’ abil-
ity to synthesize—albeit at times painstak-
ingly—molecules that represent an insur-
mountable challenge to biologists and
further considering the appreciation of
mechanistic details that we have regard-
ing the way organic molecules operate, it
is no surprise that this choice has generated
and will continue to generate exciting areas
of investigation.

This crossing of barriers has been a vital
development in organic chemistry; the
central position of the field is, once again,
underlined by such efforts. It is becoming
increasingly clear that ever-more-sophis-
ticated organic chemistry will have a
notable impact in research that involves
other disciplines. The emergence of com-
binatorial methods as an organic chem-
istry tool for the discovery of catalysts and
reagents or in the preparation of large col-
lections of druglike molecules is one illus-
trative example of what science has been
able to accomplish as a result of the close
contact between chemistry and biology.

Discipline envy has been good for sci-
entists. We love to roam outside the bound-
aries that we feel have been set for us. We
yearn to influence our “neighbors” to win

their respect. Such positive ambitions will
continue to fuel science for many years to
come, notwithstanding the attendant dan-
gers posed by “professional amateurism.”
But this leads to another intriguing ques-
tion, one that will drive a different type of
multidimensional research in the future:
For a modern organic chemist, is getting
directly involved with other disciplines in
the physical sciences the only way to grow
beyond the traditional boundaries? For me,
this issue arises from the observation that
much of synthetic organic chemistry—a
discipline that can have an enormous
impact on the efforts of many nonchemists-
is hardly practiced by those considered pure
biologists or physicists. This should sur-
prise very few; organic chemistry is far from
achieving the advanced state that would
allow nonexperts to reliably use it.

So, another approach to advancing the
discipline of organic chemistry is to
develop it to a level where it consistently
and extensively affects the research of non-
chemists. For example, one exciting and
important future direction for organic
chemistry is the development of a wide
range of superior and practical catalysts
(chiral and achiral), reagents, and proto-
cols that are environmentally responsible
and are so active, inexpensive, selective,
reliable, and user-friendly that their use
does not require specialized knowledge of
esoteric techniques. Such an advance will
not come about from the development of
“simple recipes.”

To succeed, we must aggressively develop
organic chemistry while keeping in mind
the aspirations and the critical needs of
modern biology and physics. Important
solutions will arise from the combination
of synthetic chemistry with other fields. A
thriving symbiotic relationship among var-
ious scientific disciplines will be critical:
Better chemistry will lead to better bio-
logical research, and more sophisticated
chemistry will require new advances in biol-
ogy. No one field will be subordinate to
another; they all will provide service to one
another. None alone will have nearly the
same impact that the collective forces of a
combined effort can deliver. 
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