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The Synthesis of Indole Subunits for CC-1065

George A. Kraus* and Stephen Yue

Department of Chemistry, lowa State University, Ames, lowa 50011, U.S.A.

A four-step preparation of the benzodipyrroles (5) and (7) from the guinone di-imine (2) is described.

The cytotoxic agent CC-1065 (1) was isolated from Strepto-
myces zelensis by Martin and co-workers.! Its novel structure

and potent inhibitory activity against L1210 and P388
leukemias in mice combine to make (1) a significant synthetic
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(1)

objective. Wierenga® has reported a route to the left-hand
portion and Umezawa® has synthesized the central and right-
hand portions. Recently Magnus and Or* have reported an
expedient route to an intermediate for the preparation of the
left-hand portion. We now report an approach which is quite
different from either the Wierenga or Magnus routes. We set
out to construct each portion from (2) by use of the requisite
diene. The benzodipyrrole (5), an intermediate for the con-
struction of the left-hand portion, was prepared as illustrated
in Scheme 1. The reaction of (2)® with 2-acetoxypenta-1,3-
diene (3; R = Me) (4 days, room temp.) afforded the enol
acetate (4) in 75 % yield. Ozonolysis (O,, —78 °C, then Me,S)
followed by acid mediated aromatization (HCI, dioxane)
furnished compound (5) in 889 yield.t The intermediate for
the central and right-hand portions was synthesized from (2)
and 2-acetoxybutadiene (3; R = H) (10 days, room temp.).
Ozonolysis and acid-catalysed aromatization afforded the
benzodipyrrole (6). The carbonyl group could be removed by a
three-step procedure involving lactam reduction followed by
cyclization of the resulting alcohol. Compound (7) was pro-
duced in ca. 29 yield from (2).

The benzodipyrroles (5) and (7) possess the requisite
functionality for ready conversion into units which can be
coupled to produce (1). The approach described above is both
direct and flexible. Other heterocyclic analogues of (1) could
be similarly produced.

We thank the Sloan Foundation for partial support of this

1 Compound (5) was readily hydrolysed to the acid (8) with NaOH.
A single crystal X-ray study confirmed the structure.
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work. We also thank Drs R. A. Jacobson and J. Benson for a
crystal structure determination.
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