
NEW VOICES IN CHEMISTRY

T
he drug discovery process

has changed dramatically over
the past decade and continues to
evolve in response to new dis-
coveries, new technologies, and

increasing demands to produce more drug
candidates and decrease attrition during
drug development. Tremendous opportu-
nities await the medicinal chemist enter-
ing the pharmaceutical industry.

For example, technological advances in
high-throughput synthesis are changing the
way that chemists approach their work in
drug discovery. This field is developing rap-
idly, as evidenced by the dramatic increase
in the number of publications in the area—
more than 800 in 2000 alone. Improve-
ments in automated high-performance liq-
uid chromatography (HPLC), HPLC/mass
spectroscopy, and other high-throughput
purification methods have raised the qual-
ity of products of combinatorial synthesis.

One challenge that lies ahead for the
chemist is the development of synthetic
methods that are amenable to automation.
Recent research has resulted in various new
methods that include elegant ways to selec-

tively trap by-products and excess reagents
with various resins as well as the develop-
ment of various resin-bound reagents.
These efforts not only increase the avail-
able chemistries suitable for automation
but also improve the efficiency and envi-

ronmental friendliness of these processes.
The ability to prepare large numbers of
pure compounds allows for the generation
of reliable structure/activity relationships,
and this ability will have a
strong impact on the
future of drug discovery.
Scale-up of these auto-
mated syntheses to larger
amounts—up to 1 g—is
rapidly becoming attain-
able and is changing the
way that drug discovery
is approached.

The strategies in
which these technologies
are implemented for drug
discovery are rapidly
changing as well. Early
efforts have focused on
the preparation of large
libraries of mixtures, with
the goal of identifying
drug candidates directly from these
libraries. More recent efforts, however,
have been dedicated to making collections
of purified single compounds. This shift in
strategy marks a change from a predomi-
nantly lead identification-oriented
approach toward faster lead optimization
on the way to potential drug candidates.
The trend toward the generation of single
pure compounds is not without a price,
however, because more analytical work per
compound is required compared with large
library analysis. Furthermore, the trend is
to study these compounds in more
advanced biological assays, which greatly
increases the amount of data that scien-
tists will be required to analyze.

One of the greatest challenges in drug
discovery is understanding what makes
compounds active in vivo. This is usually
the area that takes researchers the most
time to overcome using traditional
approaches. To truly speed up drug dis-
covery, the industry will require new
approaches to understanding what makes
some compounds work in vivo and others
not. The ability to generate numerous com-
pounds of high quality will allow for more

rapid study of what structural features of
molecules affect oral availability and sta-
bility to metabolism.

The future also holds many opportuni-
ties for chemists to collaborate with other
emerging technologies, such as functional
genomics. Having access to the human
genome has raised the number of potential
drug targets dramatically. However, the cur-
rent and future challenge will be to iden-
tify which of these many gene products are
potential drug targets: Which gene prod-
ucts are most relevant for disease states in
humans? Which are the most approach-

able by intervention with
small molecules as drugs?
One way of answering
these questions is to iden-
tify molecules that mod-
ify the activity of the par-
ticular enzyme or receptor
in question. Usually, how-
ever, this process is long
and arduous. The rapid
preparation of high-qual-
ity inhibitors, along with
the use of high-through-
put screening, will provide
a valuable strategy for
determining the biologi-
cal relevance of many of
these potential targets.

The chemist will con-
tinue to play a central role in drug discov-
ery, because biological and physicochemi-
cal data will always need to be correlated
to structure. This role will become even
more prominent as a result of the increas-
ing amount of data that arise from high-
throughput technologies. Combinatorial
chemistry and lab automation will catalyze
the development of higher-throughput
methods in data handling and in the under-
standing of in vivo activity. This field of
chemistry will provide many opportuni-
ties for chemists who are interested in syn-
thetic methodology as well as those who
are interested in the more multidiscipli-
nary aspects of drug discovery. Acareer in
this rapidly developing and challenging
field of chemistry will continue to be very
exciting and rewarding.
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The ability to
prepare large
numbers of pure
compounds allows
for the generation
of reliable
structure/activity
relationships, and
this ability will have
a strong impact on
the future of drug
discovery. 


