
NEW VOICES IN CHEMISTRY

A
line from a chant of the

Paiute of southern Arizona
proclaims, “The crest of the
mountain forever remains
though rocks continually

fall.” For me, this line always has brought
to mind science—in particular, my own
field of interest, organic synthesis. It is a
discipline whose development and evo-
lution are intimately intertwined
with the broader movements in
molecular science. As it adapts and
renews itself to meet modern chal-
lenges, the field of chemical syn-
thesis can be compared to an active
mountain range that undergoes
upheaval and continuous renewal
in response to various internal and
external forces. 

The adage that science contin-
uously advances is true in a macro-
scopic sense as well as for chemical
synthesis. This is the case when one
examines the field over the past 50
years through a wide-angle lens or
when one takes note of recent dis-
coveries and innovations. Either
perspective attests to the vitality
of modern synthetic chemistry.

Just over half a century ago, a key
issue at the heart of the field was to
establish the equivalent of an existence
theorem: the formulation of guidelines
and processes for the successful execution
of synthesis routes to molecules of theo-
retical and practical interest as well as to
the panoply of complex natural products.
Today, the surfeit of challenging structures
is no less than it was back then. However,
at the heart of the field—now more than
ever—is the key issue of developing syn-
thesis strategies that are marked by effi-
ciency and practicality, with attendant
focus on selectivity and atom economy.
With few exceptions, when viewed in light
of these criteria, most problems in syn-
thetic chemistry are far from being solved. 

Small to medium-sized molecules have
long served as a focal point of organic syn-
thesis. Whether the products of rational
design or random screening, these value-

added products are found in various
incarnations with a wide range of impor-
tant applications: building blocks for syn-
thesis, molecular probes, natural prod-
ucts, chemotherapeutics, switches, and
sensors. The synthesis of such structures
with designed, tailored properties will
continue to be the sine qua non for impor-
tant advances across a wide range of fields.

Yet the rules by which we judge the mer-
its of a synthesis endeavor have evolved
with the field. Synthetic transformations
will increasingly be analyzed on the basis
of whether structural motifs are accessed
according to efficiency, convenience, and
practicality of the process.

Consequently, an increasingly impor-
tant future challenge for the synthetic
chemist rests in the discovery and inven-
tion of new reagents, catalysts, and trans-
formations coupled with innovative strate-
gies that furnish structures from readily
available starting materials with minimum
cost and waste. This task is by no means
easy, because it inevitably prescribes the
development of selective, high-yielding
reaction chemistry that proceeds at ambi-
ent temperature and pressure without
recourse to inert atmosphere.

Synthetic chemists have long excelled
at the design of complex reagents, pro-
cedures, and conditions for a multitude of
synthetic elaborations—when all else
fails, protecting groups or multistep
sequences come to the rescue. However,
we must do better, and the only way to
improve is by discovering and identify-
ing new reagents that engender new reac-
tivity modes, making previously unimag-
ined transformations possible. Although
it is true that the discovery of new reac-
tivity has always been the heart and soul
of chemistry, this effort needs renewed
focus to move forward along the core
issues of practicality and efficiency.

More than ever, the identification and
discovery of new reactions along with
their development into useful synthetic

transformations will demand of
the investigator an understanding
and mastery of several disciplines,
which leads to the blurring of tra-
ditional boundaries across several
fields. For example, important
advances in efficiency and practi-
cality have arisen from the recog-
nition that the marriage of inor-
ganic and organic chemistry
provides a rich wellspring of novel
reactivity that expands substan-
tively the scope of transformations
that can be realized.

In this regard, one lesson that
has emerged from studies at this
interface is the remarkable mod-
ulation of reactivity and selectiv-
ity of transition metal complexes
as a function of coordinated lig-
ands. Notwithstanding the phe-
nomenal advances to date, I

believe we are only seeing the summit
from afar, and many more exciting inno-
vative discoveries lie ahead. For the most
part, we are a long way from having a ver-
satile reaction database that includes truly
efficient, convenient, broadly applicable
reaction chemistry.

Despite the breakthrough develop-
ments in the field, the horizon that lies
ahead is far and wide, and we are nowhere
near the crest.
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