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ANOVEL FEARRAN~OFS-'I0 ~CYCXNUXBXIDes 

~~yladenineto8,5'-cyclonucleosidebyweakalkaline~~t(l). Wenowwishto 

reportontherearrangemen t of 8,3'-~8~=~9-~~~~~~1~(1) (8,3'- 

S-cycloademeine) (2) to 8,5~+cyclonucleceide via a sulfotide in&.mdiate (II). 

When 8,3'-S-cycl~sine (I) was oxidizedwithtmequivalents ofN-bruxeuczi 

in 80% aqeousmthamlatroanterqmxture for 5-6 hr, acrystalline qund (II) was cb- 

tained in a yield of 58%. carpomd II shxed W absorption spectra : 1 &x 274 nm (E 10100) 

and lm 284 nm (tl2500).* From the elemn~ analysis and mlecular ion peak (&k=297) 

inl1~l~~~~,thestructureof~~IIwasshowntobeasul~~~of8,3'S-cyclo- 

adsnosine. As shown in Fig. 1, CD spectrunof II shaved Bttm bands at 285 mn ([el = -13250), 

250 run (+17500) and 229 r-m (+34500), which omstitutsd ccnpletely inverted profile fmn that 

of I. tisfacts~tsthatamwasymmkiccen~wasintmduced to 8-S akmof am- 

pound I. NMRspectra (takenindg-CBOatlOO IdIz, tetr~lsilaneasintemalslxr&rd) 

slimed signals at 8.22 pp~ (s, H-2), 6.04 (s, H-l'), 3.60 (d, H-2'), 4.68(q, H-3'), 4.12 

(d, H-4') and 5.05(d, H-5'). Mamlous Qwn field shift of the H-3' signal my bs due to 

theintmductionofS_Ogmxptothe8,3'-anhydmkmnd. Fmmtheseevi&ncesthsstructme 

ofsulfoxick shouldbe assignedto v-11. ~reasonwhytkcxidation&esnotgive 

tiisontzrs of sulfoxidss and&es notprooeed fmther to sulfonemaybe explaimdbyshield- 

ing of one side of the S-atom by 5'-CXL 

When the sulfoxidde (II) was treatedwithweakalkali (O.Om sodiunhydmxideorammn.ia- 

mthaml) atrounterqxrature, it dmnged inmdiately tonew axqxmds having Waksorption 

mxkm at around260 ML This value is similar to thatof O-cycloakncsines. Paperelectm- 

phoresis (PEP) of themixture perfom at@ 7.5 showed three spots having R 
cyclicM?L? 

1.0, 

*Alkaline absorption muldnotbe t&endue to rapidmxrsion tithe 8,5'-O-cyclamclemide. 
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0.28 and 0.0. Fromthe reactionmixtuze an insolublemauxialprecipitateduponpro- 

lonysd.storage. Thisoonpomd(III) shcwednomigrationinpEpaudhadWabeoxption 

Mama at 261 nm. Elementalaualysis suggestedthatconpxmdIIIwouldbe thiolsulfinate 

of 8,5t-anlrl~8-oxy-9~-~(3-~~~~~~f~~l)adenine. This was can- 

firmad furtherby reductive cleavageof IIIwith scdiumbisulfite to give onqmunds having 

RcycliaP 1.0 and 0.28. 

Sewndcqound (Iv) havingRcycli- l.Owasisolated frcanthe reactionmixture 

bythinlayerchromakogra@-~y (TLC) OnKieselgelinsol~tetharPl-~roform(15:5, 

ml/vol). ‘Zcnpmd IV showed W almrption mxima at261umandnegativetestbyfuchsin 

reagent* The OcarpoundIVwas furtherobtainedfrom111 byreductiveclemgsbysodium 

bisulfitetreatnentandsuccessive airoxidaticm. ThesefactssuggestthatthecuqmuhdIV 

mst bs 3'-deoxy-3'-sultinic acid of 8,5'-whydm-&oxy-9-P-Dxylofuranosyladeni. 

Fimllyaaqxnmd(V) havingRcycli~ 0.28wss also &tained fmrnthe reaction 

rnixturebypmparatiwTLC. C~mdVhadWabeorption mxim at 261 m and a thiol 

groupwas detectedbynitroprusside reagent. WhencoqouudVwssdesulfurizedwithRauey 

nickel (W-2), 8,5'-~dro-&oxy-9-~-D(3-deoxy-erythIopentofuranosyl)adenine (VI) was ob- 

tained. The structwzeof VIwas ccmfimadby Wabsorption spectraanddirectconparison 

withasanplesynthesizedfrom3'-deo~i7adenosine(~~in) bybmtitionaudsodim 

hydridstreatmntasdescribedforademsine (3). 

CD spectra of ooqomd III and Vwere sham in Fig 1. As fouud in 8,5'+-cycloadeno- 

sine (4), a positive Cotton band at 260 nmis cmsistentwith the cyclonucleoside strut- 

tureforimthconpmds. However, relativenqnituk of this baud is farsmillerthan that 

of 8,5'+cycloadsnosine. This is presmably due tomusual substituents of xylo configu- 

ration in 3'-positim. The [e] valueof~LmdIIIwas ticeaslargeas thatofvaud 

it is ccnsistentwith thefactthat IIIis the dimrizedooqxxmd. OmpouudVreadily 

amxxtedto disulfide (VII),whichwas isolated fmnthen-otherligmrof recrystalliza- 

tionofccnTpundIII,by the airoxidationorby dispropxtiouationoft.hiolsulfinate 

as describedbelcw. CoqmndVII also gave 8,5'-anhydm-3'deoxy wund (VI) by FUney 

nickel dssulfurization. 

lhese results suggested that a rapid conversion of 8,3*-6X7 bond of II to 8,5'-0- 

anhydmbondwouldoccur first. This is as observedin caseofthe interconvexsionof 

8,2'- aud 8,5&cyclmucleoside (1). lhistypeofattackof5'-OHgroupexistingina 
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sterically favxedposition couldbe e.xpected,because in aBKmdelofI1 proximity of 

5'a to the C-8was shmm. me resulting 8,5'Ucyclonxleoside having 3'-sulfenic acid 

0 xyloamfiguration (VIII) was then din-erized to give thiolsulfinate (III). On the 

other hand, VIII would give sulfinic acid (IX) and thiol mqmmd (v) by dispraportionation. 

a7e fomrar (IX) aamzrted to sulfonic acid (Iv) and the latter (V) to disulfide (VII) by 

airoxidation. Anothermute : FSCH + R- -S-R - F+S-S-R + FEO2H could not be ex- 
8 

CllKkd. 

These reactions onstitute the firstconversionof S- toO-cyclonuclexides and. further 

investigations onothercyclonucleosides are in progress inourlaboratory. 
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