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Fig.1.Correlations between Retention 

 Indices I and Free Radical Superdelo-

 calizabilities Sr(R)on the Ring Carbon 

 of Monosubstituted Benzenes 

 stationary phase:Emulphor-O;temp.:150•‹

 Fig.2.Correlations between Retention 

 Indices I and Sum of Excess Free 

 Radical Superdelocalizabilities ‡”•¢sr(R)

 stationay phase:Emulphor-O;temp.:150•‹ 

 a:monosubstituted benzenes 

 b:meta-and para-substituted toluene series 

 meta:•ZPara:•œ•
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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.1-4)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,5)8,2'-cyclothioguanosine derivatives have not hitherto been reported.

1)M.Ikehara,Account of Chemical Research,26,47(1969).
2)M.Ikehara and M.Kaneko,Tetrahedron,26,4251(1970).
3)M.Ikehara,M.Kaneko and Y.Ogiso,Tetrahedron Letters,1970,4673.
4)M.Kaneko,B.Shimizu and M.Ikehara,Tetrahedron Letters,1971,3113.
5)M.Ikehara and K.Muneyama,J.Org.Chem.,32,3039(1967).
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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)6)with 1.2 equivalent of diphenylcarbonate and a small amount of sodium 
bicarbonate in dimethylformamide at 150° under anhydrous conditions for 30 min,yielded.
83% 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-mercaptoxanthosine7) and 

 6,8-dimercaptoguanosine,8)respectively.

Chart 1

 Desulfurization of these 8,2'-cyclothionucleosides gave the corresponding 2'-deoxyguano-

sine,9)2'-deoxyxanthosine9) and 2'-deoxy-2-aminopurineribonucleoside.10)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,et at.11)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.

6)R.E.Holmes and R.K.Robons,J.Am.Chem.Soc.,86,1242(1964).
7)M.Saneyoshi and G.Chihara,Chem.Pharm.Bull.(Tokyo),15,909(1967).
8)J.J.Fox,I.Wempen,A.Hampton and I.L.Doerr,J.Am.Chem.Soc.,80,1669(1958).
9)H.Venner,Chem.Ber.,93,140(1960).

10)Sune Frederikson,Biochemical Pharmacology,14,651(1965).
11)K.K.Ogilvie and L.Slotin,Chem.Commun.,1971,890.
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TABLE I.Physical Properties of 8,2'-Cyclothiopurinenucleosides

 a)taken at 130•‹ 
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