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Eli Lilly and Company would like the
summer of 1996 to be remembered as the
time when diseases of the brain met their
pharmaceutical match. Lilly has about 15
compounds either under development or
in clinical trials for a wide range of central
nervous system (CNS) diseases, including
schizophrenia, depression, Alzheimer’s
disease, affective (mood) disorders, pain,
migraine, smoking cessation, Parkinson’s
disease, and stroke. “This is perhaps the
most exciting time to be discovering and
developing drugs, particularly for CNS
disorders,” says Steven M. Paul, vice pres-
ident in charge of CNS discovery research
and clinical investigation at Lilly.

The reason for this newfound optimism
is the coming together of advances both
in basic research and in the processes in-
volved in drug testing and discovery. New
drug discovery normally requires a 10-to-
12 year course for a single agent, and is
projected to cost US$1 billion per com-
pound by the next century. Thus drug
companies are placing high priority on
streamlining the process.

Lilly’s neuroscience initiative is depen-
dent on relatively new “combina-
torial chemistry” techniques to
synthesize and screen thousands
of experimental agents in a few
weeks’ time. In this mechanized
process, batches of individual
molecules attached to chemical
supports are synthesized, and
then these anchored compounds
are exposed to a biological target
of interest. Molecules that inter-
act favorably with the target are identi-
fied and separated for further study.

According to Paul, with such high-
throughput robotic screening methods,
researchers can screen as many as
150,000 compounds against a given bio-
logical target in a few months. Once a
“hit” (a possible drug lead) is uncovered,
its structural and biological features are
evaluated, refined and studied in vivo.

From the other side, after specific neu-
rotransmitters and receptors involved in a
particular neurologic disease are identi-
fied, this rapid screening process may
quickly find agents active for them. In this
way, new therapeutic advances may be
found in record time. “It is clearly possible
to go from a well-defined molecular target
(such as a receptor) to achieving early
human testing of a drug candidate within
two years or even sooner,” Paul says.

A new approach to neural drugs

Other variations of combinatorial chem-
istry approaches to drug discovery are also
being developed. Researchers at the
Affymax Research Institute, a subsidiary of
Glaxo Wellcome, in Palo Alto, California,
have developed a solid-phase labeling
method that will not only help researchers
track each compound tested, but also sim-
plify the elucidation of the structure of
biologically active compounds.

Scientists at The Scripps Research
Institute in La Jolla, California, are carry-
ing the process a step further by
developing new structural supports for
use with a solution-based variation of
this technique. “Liquid phase supports . . .
are much more water-soluble than the
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traditional solid “bead” supports,” says
Kim Janda professor of molecular biology
and chemistry at Scripps.

Although this mechanism-driven ap-
proach to drug discovery has fueled
much of Lilly’s neuroscience research ef-
forts, much more remains to be learned
about the basic neurotransmitter systems
that modulate brain diseases. Along
these lines, recent collaborative efforts
between Lilly and Athena Neurosciences
have yielded the first reliable transgenic
animal model of Alzheimer’s disease as
well. It is hoped that this new mouse
model will assist in screening for drugs
that may reduce amyloid deposition (be-
lieved to cause Alzheimer’s), and possibly
inhibit the disease process itself.
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