This article was downloaded by:

On: 27 January 2011

Access details: Access Details: Free Access

Publisher Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Nucleosides, Nucleotides and Nucleic Acids

MICIEOS.idES} Publication details, including instructions for authors and subscription information:
Niucleotides http://www.informaworld.com/smpp/title~content=t713597286

A Mild Procedure for O-Deacylation of the Fully Acylated Sugar Moiety of

Nucleosides in the Presence of Cyanide
Jun-Ichi Asakura? Takanori Tomura®
* Department of Biochemistry, Kinki University School of Medicine, Osaka, Japan

s Ecbiow
JOHN A STYETI

WOLLUME 24 MNUMBER 4 i)

To cite this Article Asakura, Jun-Ichi and Tomura, Takanori(1988) 'A Mild Procedure for O-Deacylation of the Fully
Acylated Sugar Moiety of Nucleosides in the Presence of Cyanide', Nucleosides, Nucleotides and Nucleic Acids, 7: 2, 245
— 248

To link to this Article: DOI: 10.1080/07328318808070207
URL: http://dx.doi.org/10.1080/07328318808070207

PLEASE SCROLL DOWN FOR ARTICLE

Full terns and conditions of use: http://wwinformworld.conlterns-and-conditions-of-access. pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, |loan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
will be conplete or accurate or up to date. The accuracy of any instructions, formul ae and drug doses
shoul d be independently verified with primary sources. The publisher shall not be liable for any |oss,
actions, clainms, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.



http://www.informaworld.com/smpp/title~content=t713597286
http://dx.doi.org/10.1080/07328318808070207
http://www.informaworld.com/terms-and-conditions-of-access.pdf

09: 17 27 January 2011

Downl oaded At:

NUCLEOSIDES & NUCLEOTIDES, 7(2), 245-248 (1988)

A MILD PROCEDURE FOR O-DEACYLATION OF THE FULLY ACYLATED
SUGAR MOIETY OF NUCLEOSIDES IN THE PRESENCE OF CYANIDE

Jun-ichi ASAKURA* and Takanori TOMURA

Department of Biochemistry, Kinki University School of Medicine,
Sayama-cho Minamikawachi-gun, Osaka 589, Japan

Abstract

The solvolytic O-~deacylation of the fully acylated sugar moiety of
uridine and thymidine was found to take place readily in the presence of
KCN in methanol at room temperature.

Protection or deprotection of hydroxyl groups is one of the most
important procedures in the field of sugar, nucleoside, and nucleotide
chemistry. In general acetylation and benzoylation are most often used
for protecting hydroxyl groups or amino groups in mono- and oligo-
saccharides syntheses, as well as in nucleoside and nucleotide syntheses.
Acyl groups of protected esters have generally been removed by treatment
with alcoholic ammonia or strong bases such as metal hydroxides or
alkoxides. However, when strong bases are used, the protected ester
groups in sugar moieties sometimes migrate, or other protected groups
are untimely removed.1 In this point of view, the development of
deprotection reaction under neutral condition is necessary in nucleic
acid related chemistry.

Birch et al.2 found that the reaction of methyl esters of
cyclohexenone derivatives with KCN in 95% ethanol gave the corresponding
ethyl esters, perhaps through the formation of acyl cyanide
intermediates. This finding was later applied by Mori et al. for trans-
esterif‘ication3 of methyl trans, trans-farnesoate and deacylationlll in the

synthesis of a tricyclic pheromone. The deacylation of a carbohydrate
245
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derivative” and galactosides6 have also been successfully carried out
using KCN.

We found that uridine and thymidine fully acylated on the sugar
hydroxyl groups were deacylated in the presence of KCN as a catalyst in
methanol at room temperature. We now wish to report these results.
Quite recently, Nudelman and co—workers7 have reported that a catalytic
amount of KCN is effective for deestrification of polyacylated sugar in

methanol.

RO HO 0

KCN .
MeOH, rt. '

RO X HO X

L 2
a R=Ac, X=OAc, B=U X=OH or H
b R=Bz, X=0Bz, B=U B=U or T

¢ R=Ac, X=H, B=T
d R=Bz, X=H, B=T

The deacylation reaction was performed as follows: To a solution
of KCN (10 mg, 0.15 mmol) in methanol (7 mL) was added the fully
O-acylated nucleoside._? (100-170 mg, 0.27-0.31 mmol), and the mixture
(solution or suspension) was stirred at room temperature.

After complete deacylation was shown by TLC, the KCN was removed by
treating with an equimolar amount of H (Dowex 50) and OH (Dowex 1)
form ion exchange resin mixture. After the mixture was stirred for 1 h,
the resin was filtered off, and the methanol was evaporated under the
reduced pressure. The residue was recrystallized to give the pure
deacylated nucleoside 2.

As shown in Table 1, the deacylated products were obtained in good
yields. Analytical data (400-MHz 1H NMR, UV-spectral, elemental
analyses, and melting points) on these products agreed with the
commercially available authentic samples.

The reaction of 1d with KCN in methanol was heterogeneous at the

begining of the reaction, but became homogeneous after several hours
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Table 1. 0O-Deacylation of fully acylated sugar of uridine and

thymidine in the presence of KCN.a)
Compound KCN Time Product?’ Yie1d®’

1 eq. mol. h 2 %

a 0.5 7 A 82
.5 2 A 80

b 0.5 38 A 83
4.5 6 A 79

c 0.5 8 B 88
4.5 3 B 86

a 0.5 1 ou3t)) B 90 (87%))
4.5 12 B 82

a) Reaction was carried out in methanol at room temperature.
b) A=Uridine, B=Thymidine. ¢) Purified yield. d) Chloroform (3 mL) was

added in the reaction mixture

passed. Addition of chloroform to the reaction mixture made the system

homogeneous, but no difference in the reaction rate was observed from the

reaction carried out in methanol. Cleavage of acetates proceeded more
readily than the corresponding benzoates. Similar results have been
reported.7

Rate studies of the reactions monitored by TLC revealed that the
uridine derivatives are more reactive than the thymidine derivatives.
It has been reported that the reactivity toward base of an acyl group on
the acylated sugar in a nucleoside, in general, increases in order of 2'
)3')5'-position.9 In the reaction of acylated uridines, one would
expect that the first attack of the nucleophile takes place at the 2'-
position to form the 2'-hydroxyl compound. The hydroxyl group initially
formed may form a hydrogen-bond with the adjacent 3'-~acyl group. This
will accelerate the attack of nucleophile on the 3'-acyl group.7’ E
On the other hand, the reactivity was lower for thymidine which does not
have a hydroxyl group at the 2'-position. This lack of 2'-neighboring
group partcipation may explain the decreased reactivity of the acylated
thymidines. Deacylation reaction by KCN in methanol proceeds in good

yields, under mild and nuetral conditions.
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Tnis procedure may be generally useful for deacylation of acylated
sugar hydroxyl groups of nucleosides having acid- or base-labile groups.
Further investigations on this line are now conducted in our

laboratories.
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