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Abstract—Adenine is a poor substrate for the Mitsunobu process to carbocyclic nucleosides. However, N-6 amino bis-Boc-protected
adenine is reported herein to undergo an efficient coupling under these conditions as a result of its increased solubility and the
reduced competing nucleophilicity of the free adenine amino substituent. Products from this reaction are readily converted to aris-
teromycin, neplanocin, and analogs there from, including 5’-homoaristeromycin, a promising antiviral agent.

© 2006 Published by Elsevier Ltd.

Taken together, aristeromycin (1) and neplanocin A (2)
provide the centerpiece for a wide range of biologically
relevant adenine derived carbocyclic nucleoside deriva-
tives.! It was within this context that we found 5’-homo-
aristeromycin (3) to possess an important antiviral
(orthopox) activity.? To facilitate an exploration of this
latter observation a more efficient route to 3 was desired
(Fig. 1).

In that direction, the commonly used Mitsunobu reac-
tion? for achieving carbocyclic nucleosides* from substi-
tuted cyclopentan(en)ols and heterocyclic bases has
found a limited application when used with adenine.’
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This result may reside in one or both of the following:
(1) the low solubility of adenine in THF, the solvent
of choice for the Mitsunobu process, and (2) complicat-
ing nucleophilic based side reactions involving the free
C-6 adenine amino group. To circumvent these obsta-
cles, 6-chloropurine has been employed as the hetero-
cyclic unit.®” However, such an approach requires an
additional high temperature/pressure amination step to
achieve the requisite amino center, which affects the
overall yield.%’

A thorough scrutiny of the literature suggested the
t-butoxycarbonyl protected adenine derivative 4% (Table
1) as a worthy candidate to subject to the Mitsunobu
reaction with 5a as the start of a convergent pathway
leading to 3. To our delight 6a® was achieved within
5 h at room temperature. The desired 3 was then conve-
niently obtained from the hydroboration of 6a followed
by acid deprotection.*1%&:>

To evaluate the versatility of 4 as the favored adenine
Mitsunobu substrate for other adenine derived carba-
nucleosides, the equally favorable results® presented in
Table 1 were found. For allylic alcohols 5b,!'! 5d,'?
and Se'? the coupling occurred within 30 min at 0 °C
in yields near 90%. On the other hand, for the non-
allylic cyclopentanols 5a and Sc a longer reaction time
(2-5 h) at room temperature was required for the yields
of 85%. Compound 5f'* proceeded under the least
restrictive conditions and resulted in the highest yield
(96%). This may be due to the presence of the sterically
unencumbered hydroxyl of 5f.
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Table 1. Mitsunubo reaction of bis-Boc-adenine 4 with substituted
cyclopentan(en)ols
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2Based on '"H NMR analysis for 6a, 6¢—6f (using the purine H-2, ca. o
8.0 ppm, the H-8, ca. ¢ 8.8 ppm, or the isopropyl CH, ca. 6 5.0 ppm,
for the integrative determinations).

Structural confirmation for the adenine coupled prod-
ucts (6b—6f in Table 1) was accomplished by conver-
sion!?®¢ to their unprotected carbocyclic nucleoside
derivative: 87 (for 6b), 9'>1¢ (for 6¢), 10'7 (for 6d), 2'8
(for 6e) and 11'° (for 6f) (Fig. 2).
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