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An efficient synthesis of (�)-3-deazaaristeromycin
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Abstract—The coupling reaction of 4-chloro-1H-imidazo[4,5-c]pyridine (6-chloro-3-deazapurine) and (3aS,4S,6R,6aR)-tetrahydro-
2,2-dimethyl-6-vinyl-3aH-cyclopenta-[d][1,3]dioxo-4-ol under Mitsunobu reaction conditions provides, after three subsequent
straightforward reactions, ready access to the highly biologically active (�)-3-deazaaristeromycin. The versatility of this procedure
opens access to a diverse pool of 3-deazapurine carbocyclic nucleosides.
� 2004 Elsevier Ltd. All rights reserved.
N

N N

NH2

HO OH

HO
N

N N

NH2

HO OH

HO

(-)-1 (-)-2

N
H

N N

Cl

35

Figure 1.
Medicinal chemists and biochemists have long used
structural modification of naturally occurring nucleo-
sides as a source for new agents that fit their research
objectives.1 Replacing the N-3 of purine nucleosides
with a methine unit (hence, a 3-deazapurine) has been
particularly rewarding.2,3 Particularly noteworthy with-
in the 3-deazapurine collection are the carbocyclic nucleo-
sides 3-deazaaristeromycin (1)4 and 3-deazaneplanocin
(2),5 both of which display potent biological activity.
A limiting feature for an extensive study of 1 and ana-
logs derived therefrom has been the lack of a versatile,
high yielding synthetic pathway (Fig. 1).

To address this situation our attention turned to the
Mitsunobu reaction,6 which has been widely used for
preparing carbocyclic nucleosides from 6-chloropurine
and various cyclopentanols in generally good yields. It
was surprising to find that the Mitsunobu reaction with
0040-4039/$ - see front matter � 2004 Elsevier Ltd. All rights reserved.

doi:10.1016/j.tetlet.2004.10.052

Keywords: Carbocyclic nucleosides; Aristeromycin; 3-Deazapurine; Mitsunob
*Corresponding author. Tel.: +1 334 844 5737; fax: +1 334 844 5748; e-mai

N

N N

Cl

O O

b

5

O O

OH

47

a

Scheme 1. Reagents: (a) DIAD, Ph3P, THF, 70%; (b) i. OsO4, NaIO4, MeOH

MeOH/H2O, 75% for two steps; (d) HCl/MeOH, 89%.
4-chloro-1H-imidazo[4,5-c]pyridine (6-chloro-3-deaza-
purine, 3)5 and cyclopentanols had not been reported.
Thus, this reaction was investigated as the beginning
point to a practical synthesis of 3-deazaaristeromycin.

In that direction, reaction of 35 with the vinyl substi-
tuted cyclopentanol 47 under standard Mitsunobu
conditions (diisopropyl azodicarboxylate and
u reaction.
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triphenylphosphine) gave a 70% yield of the adduct 5.8

Manipulation of the vinyl group of 5 to the requisite
hydroxymethyl side chain (6)9 was accomplished in
two steps in the same reaction vessel: (i) osmium tetroxide/
sodium periodate oxidative (to the aldehyde) followed
by (ii) sodium borohydride reduction.7 Evoking a
standard procedure for introducing the C-6 amino
group to 6-chloro-3-deazapurine (i.e., hydrazinolysis
followed by Raney nickel reduction) yielded 7.10

Acidic deprotection of 7 completed the pathway to 111

(Scheme 1).
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