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Stereoselective synthesis of 9-b-DD-arabianofuranosyl guanine
and 2-amino-9-(b-DD-arabianofuranosyl)purine
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Abstract—9-b-DD-Arabianofuranosyl guanine (6) and 2-amino-9-(b-DD-arabianofuranosyl)purine (8) were prepared from 2-amino-6-
chloro-9-(2,3,5-triphenylmethoxyl-b-DD-arabianofuranosyl)purine (4), a key intermediate which was stereoselectively prepared from
2,3,5-triphenylmethoxyl-DD-arabianofuranose and 2-amino-6-chloro-purine. The yield of the intermediate was obviously improved
and only b-isomer was formed by using the activated molecular sieve as environmental friendly catalyst, overcoming the defect that
a 1:1 mixture of a- and b-isomers was formed, which was difficult to separate, when toxic mercury cyanide was previously used as
catalyst.
� 2004 Elsevier Ltd. All rights reserved.
In the past 10 years, remarkable progress has been made
for the treatment of AIDS due to the development of
new anti-AIDS drugs and improved treatment, leading
to longer life for AIDS patients.1–4 The serious problem
facing us today, however, is that these drugs will soon
produce resistance in the human body. In 1994, Schinazt
et al. reported 42 different mutations of HIV-RT and its
relative protease.5 And the number of drug resistance
mutations is reported to increase quickly.6 It was found
from the latest pathology research that HIV virus breeds
very fast. The composite lifespan of plasma virus and
virus-producing cells is remarkably short (half-life
period�2 days). Almost complete replacement of wild-type
virus in plasma by drug-resistant variants occurs after
two weeks of antiretroviral drug therapy, therefore pro-
duction of resistance to the drugs concerned is unavoid-
able.7–9 So far HIV-1 has developed resistance to all
approved nucleotide drugs in clinical application.10–12

Resistance to AZT is particularly pronounced due to
its longer clinical application.13 Sommadossi et al. has
found that long-term treatment of AIDS patients using
AZT would arouse the defect of d4T phosphate.14 It
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was also found that HIV virus would develop resistance
to nonnucleotide inhibition of reverse transcriptase.

Another serious problem comes from the existence of
HIV virus reservoir.15 Although the combination anti-
retroviral therapy has been used for AIDS patients,
HIV virus, which may be undetectable, would still exist
in the plasma. HIV virus may hide in the quiescent
CD4 + cell T-lymphocyte, macrophage, lymphatic and
central nervous system. These harbor latent HIV viruses
which can be reactivated or reinfect the peripheral
sites.16

It is therefore urgent to develop new anti-HIV drugs
with higher activity to terminate the revival of the
HIV virus hidden in the CD4 + cells, etc. and overcome
other deficiencies of the present drugs. For this reason,
we designed and developed some new compounds with
anti-HIV activity.

9-b-DD-Arabianofuranosyl guanine and 2-amino-9-(b-DD-
arabianofuranosyl)purine were prepared as in Scheme
1. Firstly, the key intermediate, 2-amino-6-chloro-9-
(2,3,5-triphenylmethoxyl-b-DD-arabianofuranosyl)purine
(4), was prepared using 2,3,5-triphenylmethoxyl-DD-ara-
bianofuranose (1) as the raw material. Compound 1
reacted with acetic anhydride to form 1-O-acetyl-2,3,5-
triphenylmethoxyl-DD-arabianofuranose (2) in 98.5%
yield, which was directly reacted with HCl at 0 �C to

mailto:finechem@public2.zz.ha.cn 


OBnO
OBn

OBn

ClOBnO
OBn

OBn

OAcOBnO
OBn

OBn

OH

OBnO
OBn

OBn

OBnO
OBn

OBn

OOH
OH

OH

OBnO
OBn

OBn

OOH
OH

OH

NN

NN

Cl

NH2 NN

NN

NH2

NN

NN

NH2

NN

NN

NH2
NN

NN

NH2

1 2 3

4 5

6
78

OH

OH

   a b

c d

e

f

g

Scheme 1. Reagents and conditions: (a) acetic anhydride, 4.56 equiv, in pyridine, rt, 4 h; (b) HCl gas, in CH2Cl2, 0 �C, 3 h; (c) trimethylsilyl protected

2-amino-6-chloro-purine, 1.0 equiv, 4 Å molecular sieve, in 1,2-dichloroethane, rt, 6 days; (d) 4.9 equiv 2-mercaptoethanol, 5.9 equiv sodium meth-

oxide, in methanol, reflux, 24 h; (e) sodium particles, in THF–liquid ammonia, �65 �C, 20 min; (f) H2, 10% Pd–C, in CH3OH–THF–NH4OH, 50 Psi,

rt, 4 h; (g) BCl3, 12 equiv, in CH2Cl2, �72 �C, 4 h.
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form 1-chloro-2,3,5-triphenylmethoxyl-DD-arabianofura-
nose (3) in 87.1% yield. In the presence of activated
molecular sieve (4 Å), 3 underwent a stereoselective
condensation reaction with trimethylsilyl protected 2-
amino-6-chloro-purine to form 2-amino-6-chloro-9-
(2,3,5-triphenylmethoxyl-b-DD-arabianofuranosyl)purine
(4).17 The reaction yield was obviously improved
(78.5%) and only the aim product b-isomer was formed,
effectively solving the problem of separating b-isomers
from a- in the reaction mixture prepared by the previous
process using mercury cyanide as a catalyst.18 The chlo-
rine at position 6 of purine was transferred to hydroxyl
to get compound 519 when intermediate 4 reacted with
2-mercaptoethanol using sodium methoxide as catalyst.
9-b-DD-Arabianofuranosyl guanine (6)20 was then ob-
tained with high yield (67.1%) by deleting the benzyl
group of compound 5 in sodium–liquid ammonia.
2-Amino-9-(2,3,5-triphenylmethoxyl-b-DD-arabianofur-
anosyl)purine (7)21 was obtained when intermediate 4
was hydrogenated using 10% Pd–C as catalyst. It was
found that solvents have a great effect on the yield.
When CH3OH–THF–NH4OH = 450/15/15 (v/v), the
yield reaches 92.4%. The aim product 2-amino-9-(b-DD-
arabianofuranosyl)purine (8)22 can be obtained in
58.6% yield by removing the benzyl group of 7 with
BCl3 at low temperature.

In summary, we have found an efficient method to stereo-
selectively synthesize the key intermediate, 2-amino-6-
chloro-9-(2,3,5-triphenylmethoxyl-b-DD-arabianofurano-
syl)purine (4), by using activated molecular sieve instead
of toxic mercury cyanide as environmental friendly cata-
lyst. The reaction yield was markedly improved and
only the aim product b-isomer was formed. 9-b-DD-arabi-
anofuranosyl guanine (6) and 2-amino-9-(b-DD-arabiano-
furanosyl)purine (8) were then conveniently prepared
from this key intermediate. The experiments on biolog-
ical activity are in progress.
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