
NEW VOICES IN CHEMISTRY

I
t has been well remarked that

chemical synthesis, and the freedom
to imagine and create new compounds
and materials that it bestows upon its
practitioners, is a feature of the chem-

ical enterprise that sets it apart from other
physical sciences. Natural products have for
decades served as an important class of tar-
gets, in large measure because of their dem-
onstrated efficacy as medicinal agents. In
rare cases, total synthesis can provide access
to important natural products—or to closely
related non-natural structures—that is oth-
erwise lacking. But this motivation does not
explain numerous syntheses of ineffective or
even harmful natural products. In the
absence of a clear biological rationale for a
natural product synthesis, it is certainly the
reaction chemistry, both at the strategic and
tactical levels, that holds the fascination and
interest of synthetic chemists. 

In recent years, some synthetic chemists
interested in natural products as probes
for biological processes and as medicinal
agents have shifted their focus from tar-
get-oriented synthesis of natural products
to diversity-oriented synthesis of natural
product-like libraries. This is an elegant
and exciting idea whose power is likely only
beginning to be realized, and it is conceiv-

able that the biologically oriented case for
target-oriented synthesis of natural prod-
ucts could be weakened by its success. 

Diversity-oriented synthesis of natural
product-like compound libraries, however,
is unlikely to often serve as a major impe-
tus for fundamental discoveries in reaction
chemistry. Its practitioners will rightly be
drawn to established methods that produce
pure compounds efficiently. Diversity-ori-
ented synthesis will be driven principally
by imagination and creativity, but will not
itself drive the creation of new methods
that it will rely upon for ever greater diver-
sity. Natural products will remain impor-
tant as a primary source of inspiration for
the development of ever-more effective
reaction chemistry. If not for the recent
investigations of metathesis-based ap-
proaches to key structural elements of the
epothilones and manzamine alkaloids, for
example, our understanding of what is not
yet possible—as well as what is possible—
in the realm of olefin metathesis would be
less well developed. It is this very under-
standing that will help drive the creation
of increasingly sophisticated and selective
metathesis catalysts. 

Natural products are by no means the
only source of inspiration for the develop-

ment of new reaction chemistry. Polymer,
materials, and medicinal chemists often
design target systems with little regard to
synthetic accessibility—as opposed to let-
ting current synthetic capabilities dictate
the design of the targets—and then set
about developing the necessary methodol-
ogy. In some cases, the results of these stud-
ies have had a significant impact on the
development of new methods in organic
synthesis. And while natural products do
serve as a source of inspiration for the devel-
opment of asymmetric catalytic reactions,
a field of enormous current interest, they
are not the only one. Nevertheless, the awe-
some structural variety of natural products,
combined with the total lack of any
chemist-induced bias in the target design,
render natural products synthesis an endur-
ing and important arena for the further
development and understanding of organic
reaction design. 

Of course, the pace of discovery of truly
structurally novel natural products has
slowed, and it might reasonably be asserted
that this will adversely affect the impact
that natural product synthesis can have on
the development of reaction chemistry.
Implicit in this argument, however, is the
idea that once a natural product has been
synthesized, it is a solved problem. But the
very essence of natural product synthesis
is that it is a problem with multiple solu-
tions. The science of organic synthesis was
as enriched by the recent feverish assault
on the phomoidrides as it was by the many
recent syntheses of strychnine, a natural
product first famously synthesized nearly
half a century ago. 

It follows, then, that it is incumbent on
practitioners of natural product synthesis
to articulate the chemical rationale for
their syntheses in cases where little or no
biological motivation can be discerned. A
fundamental question that can and should
be asked of any scientific project is “What
was learned?” If practitioners of target-ori-
ented natural products synthesis interested
primarily in reaction chemistry can con-
tinue to provide a convincing and mean-
ingful answer to this question, then natu-
ral products synthesis will endure and
flourish for decades to come. 
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