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NOVEL ANALOGUES OF THE NUCLEOSIDE ANTIBIOTIC, CORDYCEPIN

Vasu Nair®, David F. Purdy and Arthur G. Lyons
Department of Chemistry, The University of lowa
lowa City, lowa 52242, U. S. A,

Abstract. The syntheses of novel compounds of the cordycepin family
including stereochemically modifled analogues are described. Hypoxanthine
counterparts of these compounds have also been obtalned.

The nucleoside antibiotic. cordycepln (3'-deoxyadenosine), was
originaliy Isolated from Cordyceps miiifaris and Aspergillus nidnlans.]
Cordycepin is known to have antiviral activity against a number of RNA
viruses.Z The biochemlcal basis for this mechanism of action Is thought to
be a result of the Inhibition of the viral RNA polymerase activlty by
cordycepin 5'-triphosphate. Analogues of cordycepin would therefore be of
potential antiviral interest. However, very few examples of compounds
related to this nucleoside antibiotic have been described. This paper
reports on the synthesis of some novel compounds of the cordycepin family.
Synthesis of analogues of the hypoxanthine counterpart of cordycepin as
well as stereochemically modlifled analogues have also been Investigated.

The target compounds can be [llustrated by the general structure 1 where X
X

N
NG
HCXJHgo

OH

497

Copyright © 1991 by Marcel Dekker, Inc.



07:51 27 January 2011

Downl oaded At:

498 NAIR, PURDY, AND LYONS

may be NH, or OH and Y represents a varlety of functional groups such as
-ls =OH, -CN, -CHO, ~CONH,, -CH=CH,, =-CsCH, and others.

The strategy for the syntheses Involved starting with readily
avallable natural guanosine, talloring It to an appropriate precursor,
sequentially modlfying the carbohydrate and base moleties, and finally
elaborating the immedlate product. A key Intermediate for the cordycepin
analogues In this sequence of reactions was protected 2-iodo~3'-
deoxyadenosine, syntheslzed from 2-amino-6-chloropurine nucleoside In five
steps Involving the following reactions and poslitions: bis-silylation
(2',5%), deoxygenation (3%), lodination (2), and nucieophilic dlsplacement
with ammonia (6). Introduction of specific functionality at the 2-position
and their welaboratlion were carried out by metal medlated
functionalizations, photochemical reactions, and ozonolysls.3’4
Hypoxanthine nucleoside counterparts were synthesized by related
methodologies. Cordycepin analogues where the stereochemlstry s inverted
(i.e. 8 ) at the 2'-position have also been Investigated. Confirmation of
structures of Intermedlate reglolsomers and stereolisomers and products

were made using high-fleld 4 and 13C NMR data including COSY NMR data.
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