
JULY 2003 TODAY’S CHEMIST AT WORK 21©2003 AMERICAN CHEMICAL SOCIETY

If chemical synthesis is the fuel for drug
discovery, then combinatorial chem-
istry, or combichem, is high-octane.

It has only been about a decade since
solid-phase peptide synthesis, which
Bruce Merrifield introduced in 1963,
really began to take hold as a strat-
egy for high-throughput pharma-
ceutical research, and in that time,
the approach has developed rapid-
ly. Combichem has had a major effect
on the now $30 billion endeavor of
drug R&D—essentially providing
chemistry’s answer to the genomic
revolution. Case in point: Accord-
ing to one report, in 1990, about
500,000 drug compounds were
screened, and in 2000, about 1.5
billion were screened (1).

Over this period, advancement
in split-and-pool synthetic strate-
gies along with progress in tagging tech-
nologies and automation (see “Gearing
Up for Speedy Relief”, Today’s Chemist at
Work, January 2003, p 22) have made the
rapid acquisition of large, diverse chem-
ical libraries a more straightforward, user-
friendly proposition.

However, as with any fuel, there is an
optimal power level beyond which effi-
ciency might be lost. In the initial years
of combichem, large libraries of more than
5000 compounds with no preconceived
notions of biological activity (called discov-
ery libraries) were the norm. Discovery
libraries made up about 60% of the libraries

published that included biological activi-
ty data in the years 1992–1997 (2). But a
lot of resources are needed to make and
then screen these large collections, which

have only a small chance of success (in
simply finding a workable lead compound,
let alone something that would get through
the preclinical and clinical barriers).
Thus, many scientists have come to believe
that smaller sets of libraries (either target-
ed or optimization libraries) that contain
components biased toward a specific molec-
ular target or family of targets are a more
effective way to use combinatorial tech-
niques. In 2001, 86% of libraries that
included biological activity data had fewer
than 1000 members and 50% had fewer
than 100 (3).

Continued advancement in the sophis-

tication of chemistry that can be performed
on solid supports has increased the capa-
bility for making smaller but more effec-
tive libraries progress has moved well
beyond the somewhat straightforward
peptidelike chemistry with which the tech-
nology was initiated. 

Exactly what the future holds for
the hardware and role of combichem
remains to be seen. The quantity of
published libraries (see figure) shot
up tremendously between 1992
and 1998 as the technology caught
on. But the numbers seem to have
leveled off. Whether this indicates
an actual plateau in library synthe-
sis is not clear, because it doesn’t
account for what is likely a signifi-
cant amount of industrial research
that hasn’t been published. What
does seem clear is that combichem
is not just a passing phase; it has
actually become ensconced in the
dynamic, and some might say,

“souped-up” enterprise of drug discovery.
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David Filmore is an associate editor of
Today’s Chemist at Work. Send your
comments or questions regarding this arti-
cle to tcaw@acs.org or to the Editorial Office
address on page 3. ◆
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Business Bits
Scientific Software (www.scisw.com) and
CambridgeSoft Corp. (www.cambridge
soft.com) announced the integration of
Scientific Software’s CyberLAB Knowledge
Engineering System and CambridgeSoft’s
E-Notebook, which they say will allow
researchers to have an electronic notebook
application that can access all laboratory

and enterprise records . . . Vincent A. Calar-
co, chairman, president, and CEO of special-
ity chemical and polymer maker Cromp-
ton Corp. (www.cromptoncorp.com) was
the 2003 recipient of the Societe de Chimie
Industrielle–American Section’s Interna-
tional Palladium Medal, an award that
recognizes contributions to the industry
and to the enhancement of the Societe’s
international goals . . . Engelhard (www.

engelhard.com) introduced new environ-
mental-compliance additives—CLEANOx
and OxyClean—that the company says
will enable petroleum refiners to afford-
ably meet or exceed EPA regulations for
nitrogen oxide emissions . . . Spectrum
Chemicals (www.spectrumchemical.com)
announced Elizabeth Ferguson-Brown has
been promoted to president of Spectrum
Chemicals and Laboratory Products.

Number of Published Combinatorial Libraries, 1992–2001.
Source: References 2, 3, 4.
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