
NEW VOICES IN CHEMISTRY

T
he stereotypicalscientist—
a wild-haired loner, madly work-
ing over a burning candle—has
captured the public imagination,
a legacy of classical literature, and

the Hollywood screen. Although this
unflattering portrayal was likely never accu-
rate, it is particularly inappropriate to
today’s researcher, for whom advances in
scientific knowledge and technology
are very much a team effort.

Within the pharmaceutical indus-
try, the discovery and development
of new therapeutics is implemented
by ever-evolving teams of specialists
working toward common goals. In
this environment, effective interper-
sonal skills are key for all young sci-
entists. This reality is an important
contrast to the “mad scientist” image.
Central to the success of all special-
ists—chemists, pharmacologists,
biologists, and other scientists—in
this kind of organization is the abil-
ity to communicate one’s expertise
to other members of the project
team. My major challenge in this
interdisciplinary role has been to gain
sufficient understanding of all in-
volved disciplines to better con-
tribute to team discussions.

As a young medicinal chemist with
a Ph.D. in organic chemistry, my main
contribution to the team is my ability
to design and synthesize target mole-
cules. It may take place early on, dur-
ing a lead-identification process, or later, in
the lead-optimization stage. After lead
compounds have been identified, many
structural variations will inevitably be
required around the pharmacophore to
optimize for potency, selectivity, physical
properties, pharmacokinetics, and in vivo
efficacy. The design and synthesis of tar-
get compounds and their subsequent
analysis in various assays constitute the tra-
ditionally iterative medicinal chemistry
approach. Because the medicinal chem-
istry direction is influenced by detailed dis-
cussions of the biological and physical
properties of the molecules, my under-

standing of the significance of each area is
vital. Equally important is maintaining
good working relationships with the biol-
ogists and pharmacokineticists who are
involved in generating the data.

Although the traditionally empirical
concept remains unchanged, the tech-
nologies and skills used are changing dra-
matically at all stages of the process. Ten

years ago, the proponents of combinator-
ial libraries predicted that high-throughput
screening would revolutionize the phar-
maceutical industry by finding more new
leads as a result of screening more com-
pounds. Unfortunately, the number of new
leads obtained has not met initial expec-
tations, and the development of fewer
designed libraries is now preferred. Simi-
larly, remarkable technological develop-
ments have expedited the optimization
process with the introduction of auto-
mated high-speed parallel synthesis and
robotics. Thus, because we are capable of
making large numbers of compounds, the

decision as to where it is appropriate and
the design of the set of compounds have
become particularly important issues.

Significant advances in design have
emerged from the rapidly evolving field of
computational chemistry, which clearly
will become an area in which the organi-
zation will need to invest to remain com-
petitive. We now have the capabilities to
design libraries of compounds by computer
that can be virtually screened in the search
for or optimization of a lead. Moreover,
modern computational tools continue to
improve their abilities to predict the phys-
ical properties of molecules (for example,
aqueous solubility, serum protein binding,
and bioavailability) and help prioritize
which compounds to make. Combining
synthesis (automated or not) with intelli-

gent design should help maximize the
effectiveness of the expensive syn-
thetic chemistry resource. One major
impact of such developments on the
medicinal chemist is the need for
advanced computer skills to deal with
the massive amounts of data gener-
ated or to manipulate the design pack-
ages available. 

Thus, as these few examples illus-
trate, the repertoire of technologies
to choose from at every stage of the
drug discovery process is ever
expanding. The personal challenge is
to keep focused on the end results
while developing a broader knowl-
edge of the many ways of achieving
them and relating the options back to
the team. The challenge for the proj-
ect team is to combine this knowl-
edge and navigate the best possible
route to the final goal. More than ever,
the ability to communicate and lis-
ten to the available options is critical
for progress.

I have found that as science moves
forward and new opportunities grow

at an exponential rate throughout the indus-
try, change is the major constant. As such,
the industry relies on the continued
employment of scientists with more than
just scientific know-how. It is vital that
today’s experts have the ability to work well
in multidisciplinary teams to advance sci-
ence and the ability to respond to the
changes that such advances inevitably bring.
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COMMUNICATOR Today’s young scientists
must have the ability to work well in
multidisciplinary teams, explains Heron
(seated), seen here talking with colleagues
Susannah Ford and Kevin Foote.


