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Abstract—Selective deprotection of primary acetyl ester in nucleosides and carbohydrates using 1% iodine–methanol solution (w/v)
was described and the mechanism was also discussed.
� 2005 Elsevier Ltd. All rights reserved.
5 0-Hydroxyl of acetylated nucleosides or 6-hydroxyl of
acetylated carbohydrates are key intermediates in the
preparation of many biological active molecules.1–3 In
general, 5 0-hydroxyl of acetylated nucleosides were ob-
tained by selective protection of the 5 0-hydroxyl first
and followed by a multi-steps protection and deprotec-
tion (Scheme 1, method I). Regioselective deacetylation
of fully protected nucleosides or carbohydrates had been
investigated by several groups.4–8 Nudelman5 et al.
reported selective deacetylation of anomeric sugar ace-
tates with tin alkoxides, however, a mixture of 5 0-hydr-
oxyl and 3 0-hydroxyl nucleoside was obtained in poor
yield. Recently, Orita6 et al. reported the high selective
deacetylation of peracetylated carbohydrates with neu-
tral [tBu2SnOH(Cl)]2, and also 5 0-hydroxyl uridine and
cytidine could be obtained in 89% and 77% yields,
respectively (Scheme 1, method II). In addition, enzy-
matic methods had been used for selective deprotection
of acetyl ester in nucleosides and carbohydrates,9–11

even though the application is not yet widely available.
Herein, we reported a new method for the facile regio-
selective deacetylation of fully acetyl protected nucleosides
or carbohydrates in the presence of 1% (w/v) solution
of iodine in methanol to give 5 0-hydroxyl nucleosides
or 6-hydroxyl carbohydrates in good yields.

The reaction system, iodine and methanol, was used to
open oxirane rings then the same group described the
application for the cleavage of acetals and dithioacetals
0040-4039/$ - see front matter � 2005 Elsevier Ltd. All rights reserved.
doi:10.1016/j.tetlet.2005.09.142

* Corresponding author. Tel.: +86 10 82801700; fax: +86 10
82802724; e-mail: zdszlh@mail.bjmu.edu.cn
in carbohydrates.12 Ronald et al. reported that 5 0-trityl
group in nucleosides and carbohydrates could be
removed with a solution of iodine in methanol.13 We
found that this system could cleave the trityl ether in
the described condition. Furthermore, when the reaction
was carried out at a higher temperature and longer time,
this reagent could also remove the acetyl group at the
other position of carbohydrate. After optimization of
the reaction condition, peracetylated nucleosides I–IV
and 3,4,6-tri-O-acetyl carbohydrates VI–VIII were trea-
ted with this system to give 5 0-hydroxyl acetylated
nucleosides 1–4 and 6-hydroxyl of protected carbo-
hydrates 6–8 in reasonable yields (Table 1).

Fully acetyl protected nucleoside (0.100 g, 0.27 mmol)
was dissolved into a solution of I2 (200 mg, 0.79 mmol)
in methanol (20 mL). The solution was heated and TLC
(dichloromethane/methanol, 18:1) was used to monitor
the reaction. Upon completion, a small quantity of
sodium thiosulfate was added to quench the reaction.
The solvent was removed and the residue was purified
by column chromatography on silica gel (dichlorometh-
ane/methanol, 50:1) to give 5 0-hydroxy-2 0,3 0-di-O-
acetylnucleoside 1–4.14 The same procedure for the
selective deacetylation of compounds VI-VIII gave com-
pounds 6–8.14 All of the compounds (1–8) were identi-
fied by 1HNMR and specific rotatory power compared
to the authentic compounds.

Interestingly, when N6-acetyl-2 0,3 0,5 0-tri-O-acetyl-cyti-
dine V was treated with 1% iodine in methanol at reflux
for 5 h, a high yield of 2 0,3 0,5 0-tri-O-acetyl cytidine 514

was obtained. The selective deacetylation was carried
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Table 1. Selective deacetylation of protected nucleosides and carbohydrates

Compd Substrate Reaction temp. (�C) Reaction time (h) Product Yielda (%)
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Scheme 1.
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Table 1 (continued)

Compd Substrate Reaction temp. (�C) Reaction time (h) Product Yielda (%)

VII O
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AcO
AcO
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AcO
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AcO

S
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a Isolated yield.
b Open system.
c Closed system.
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out at N6 position and a small amount of 5-iodo-2 0,3 0,5 0-
tri-O-acetyl-cytidine was afforded as side product.

The mechanism of the reactions of acetal cleavage and
deprotection of trityl group in carbohydrates by io-
dine–methanol reagent was proposed to be electrophilic
attack of iodine on oxygen12 or acid-catalyzed cleav-
age.13 In our case, we found that the reaction can be car-
ried out in the presence of base, therefore, the reaction is
not an acid-catalyzed cleavage. We suggested that the
deacetylation by iodine–methanol presumably involved
initially a complexation of an iodine species with one
of the oxygen atoms of the primary acetate in nucleoside
and a subsequent nucleophilic attack with methanol
would lead to the free alcohols. The steric hindrance
of 2- and 3-O-acetyl- position may lead the selectivity
(Scheme 2). Proposed mechanism:
Base

O

OO

O

O
O

O I
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CH 3
O

H

not easy to form complex

I
I

Scheme 2.
In summary, we reported a selective deprotection of
primary acetyl ester in nucleosides and carbohydrates
using 1% iodine–methanol solution (w/v) in good yields.
An iodine–acetate complex may involve in the mecha-
nism of this reaction.
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