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First Total Synthesis of Calicheamicin Achieved

Stu Borman, C&EN Washington

The natural product calicheamicin y,’, a
Mount Everest among molecules that
has been difficult to conguer syntheti-
cally, has just met its Sir Edmund Hil-
lary. Chemistry professor K. C. Nico-
laou of Scripps Research Institute and
the University of California, San Diego,
and coworkers have achieved a total
synthesis of the compound.

The work, reported last week in the
Jouerial of the American Chemiical Seciery
{114, 10082 (1992)}, is the first synthesis
of any member of the enediyne class of
anticancer antibiotics, a family of com-
pounds whase biological activity stems
from its ability to bind and cleave
DNA. Carried out at Seripps, the work
was supported by the National Insti-
tutes of Heaith.

“The Nicolaou effort represents a
landmark in organic synthesis,” says
chenustry professor Stuart L. Schreiber
of Harvard University. “The calicheami-
cin structure presented a multitude of
chailenges not previcusly encountered
in synthetic studies of natural products.
Nicolaou's ability to overcome these
chatiengus is breathtaking,”

Chemistry professor Samuel |. Dan-
ishefsky of Yale University calls the

#

syithesis of calich icin, Team

K. C. Nicolaou (front) and coworkers break ouf the champagne after their successful total
bers include {left to right) visiting scientist

Katsuhiro Shibayama, graduate student Conrad W. Hummel (holding calicheamicin
model), postdoctoral fellow Masahisa Nakada, graduate student Emmanuel N. Pitsinos,
and postdoctoral fellow Hirayuki Saimoto, Postdoctoral fellow Adrian L. Snith, now at
Merck, Sharpe & Dolnne, Terlings Park, Harlow, UK, is wot shown

work “a major accomplishment. It is a
masterful effort that demonstrates
Nicolaow's extraordinary courage and
vision and that helps to move our
whele field forward.”

Originally, many researchers in the
field believed that the total synthesis of
calicheamicin was not an achievable

oal. However, says Danishefsky,
“K.C. was absolutely committed to the
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