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Synthesis and Properties of 8,2'-Cyclothioguanosine and Related Compounds

Recently, the synthesis and properties of a variety of adenosine-8-cyclonucleosides have
been reported.2=® These cyclonucleosides are important intermediates for the transformation
of ribonucleosides to deoxynucleosides or arabinonucleosides. However, because of the diffi-
culty of application of mono-tosylation or mono-triisopropylbenzenesulfonylation to guanine
nucleosides,® 8,2'-cyclothioguanosine derivatives have not hitherto been reported.
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In the present paper we wish to report the synthesis of 8,2’-cyclothioguanosine and its
related compounds using diphenylcarbonate as a cyclizing agent. Treatment of 8-mercapto-
guanosine (IIa)® with 1.2 equivalent of diphenylcarbonate and a small amount of sodium
bicarbonate in dimethylformamide at 150° under anhydrous conditions for 30 min, yielded
839, of powdery 8,2’-cyclothioguanosine following the treatment with ether and recrystalli-
zation from hot water.

The structures of this 8,2’-cyclothioguanosine and other 8,2’-cyclothiopurinenucleosides
described below were decided on the basis of: i) good agreement of the elemental analytical
data with calculated value; ii) the coupling constants between H1’ and H2' in the
nuclear magnetic resonance (NMR) spectra are nearly same as those of 8,2’-cyclothioadenosine;
iii) the presence of strong molecular ion peaks in the mass spectra and iv) desulfurization
with Raney nickel to give corresponding 2’-deoxyribonucleosides.

In addition, 8,2’-cyclothioxanthosine and 8,2'-cyclothio-6-thioguanosine were synthesized
by the same procedure used for 8,2-cyclothioguanosine from 8-mercaptoxanthosine? and
6,8-dimercaptoguanosine,® respectively.
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Chart 1

Desulfurization of these 8,2'-cyclothionucleosides gave the corresponding 2'-deoxyguano-
sine,® 2’-deoxyxanthosine® and 2’-deoxy-2-aminopurineribonucleoside.!® These 2'-deoxy-
ribonucleosides revealed a pink color with cystein sulfuric acid spray on paper chromatograms.
In the case of desulfurization of 8,2-cyclothio-6-thioguanosine, 8,2’-cyclothio-2-aminopurine-
ribonucleoside was obtained using a restricted amount of Raney nickel.

The elemental analytical data and the physical properties are shown in Table I.

During the course of this investigation, Ogilvie, ¢t al.lV reported only briefly that
8-bromoadenosine-2’,3'-cyclic carbonate gave 8,2'-cyclothioadenosine by refluxing in butanol
with thiourea. —The method described above is also applicable to adenosine derivatives
in high yields. Applications of these reactions to other purine cyclonucleosides are in
progress in this laboratory.
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TaBLE I. Physical Properties of 8,2’-Cyclothiopurinenucleosides

J . Elemental analysis (%)
Compound mp (°C) UV Amax (mp) NMR (ppm)

HY’ (cps) c H N
Illa =220 g}:{cz %gé, 280(sh) 6.300 (6.0) Galed. 8921 3.95 22.87
my G Ho mYome  sseo  fued 4020 33 17
Illc 220228 ggg)_ 3;2 ggiz %E% 6.38 (7.0) ~ paled.  36.75 4.01 21.43
ma 2.0 HO M5 s s Gd 412 28 ton
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a) taken at 130°
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