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A number of fi’..helogenated derlvatlves of rlbomlolars~ have beal m+poead itlaluuhg 

5’-lodo(fluoro, ohloro, brome)-5’4eorsyrldlue (l-5) and 5'-iodobbloro, bromo)-5'- 

deczy-adenoeine (6). The 5~-iodo(~o~)-5~4eo~-nucleoside has been utilized for 

the synthesis of nucleoticles (7), cyclonucleosldeo (l), mlfur analogs (8), phoqhonle 

acid derivatives (8) and deoxynucleosides (9). 

The syuthasls of these 5Lhalogenated rlbcnucleoetidss has been generally performd 

by introduction of p-toluene sulfonyl or methane sulfonyl group into the 5'-position 

of the suitably blocked ribonucleosides and subeequent replacement of the aulfonyl group 

with elkeli halides to afford the blooked 5Umlogeno-5Wooxy~ibouucleoe~~ (l&,6). 

Direotreplacementofprimaryhydro~lgroupr of mAtdlyblockd mmlaosides giodine 

atom has been reported (2). 

Recently Dade aud Roth (3) reported a further simple pmperatlvo m&hod of 5*4hloro 

(brcm)-5L%3oxyuridIuedir8otly fMmuridiue bymeans Of Vilsmier-@Lu?kreageut. 

Ye applied the procedure tc the synthesis of 5'-helogeuated derivative6 of ribouucleoeide, 

but the reaction of cytidlne and adenosino with the reageut did not gwe the wqmoted 

5'-halogeuated derivativea. It was found that the reaction of oytidiue with Vilsmier- 

Haack reagent, the mixture of thionyl chloride and N,N*4imethylformamide, afforded 

2,2t-oyclocytldine and its derivative(s) lnetead of 5~4hlaoo-5'-deoxy4ytldlue (10). 

This paper deals ulth au iuproved aud novel conveuientmethod to prepare 5Lchlorlvu~.ed 

and 5'4rcmiuated ribonucleoe%les, uhicb vlll be further converted into other 5Qubstitited 
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It ma found thatthionylchloride orthionyl teomide timmixed with timethyl- 

phoaphoroamide i8 a good rmgent for the aeleotire balogwuatlon of tha 5'qoeition of 

ribouualeoiuida. The mixture of thionyl chloride (or thlonyl bromide) and hexamthyl- 

pho8phoroam5de prwtiea relatively nild raaation aonditious for the expoatad aeleotivve 

halogenatiou. 

The geneal proaadure~i8 a8 follow8. Thionylchloride orthiolyrlbromlde MI dirsolvad 

in heutwMzylpho+oroamid~ and to this m%rture was added ribonualeoside and reacted at 

roomte~rature for lo-S5 hours, and 5*-halog6no-5~4eoxy-nualeosMe~ zero isolated 

in a fairly good yield after an appropriab vork-up m-0. fnthirvaJr,whae 

eyatheEiixed 5'-lJhloro-5'4wrgr-cytid~e (I), 5'-teomo-5'4eoq-oywku (Ix), 5'-ahloro- 

5'4eoxy-adenorina (III) and 5~-bf1ue~4wq~~we0fn0 (xv). 

It ha0 boon reported that hexanmthylpho8phoroamlde forma aative sonlum* oomplexeo 

tith p-toluene aulfonlo acid anhydride, p-toluene aulfonyla&lorlde and thlonyl chloride 

aud the coq&xes are novel tools for the synthesirr of the peptide boado (ll). In our 

halogauatiug raadloua the bnium' aoqlax 6f ~thylpbsphoroamide and thlonyl chloride 

(or thionyl tiomide) would be an active speciea. 

HO OH 

(I 1 X=CI 
(II) X=Br 

(III) X=CI 

(IV)%- Br 



Thlonyl ohloride (or thlonyl bmrlde)(l.5 il) was diwolvd in10 il of hexamthyl- 

phoq&orocmkla ti to the solution mm added 1.0 g of mmleoeida. Thedxturolms 

stirred atroomtnmperature for15 houra, then poured into about9Oml ofwatar aud 

the aqueous solution was directly applied to aoolum ofDow 50% (Si+form)@Oml). 

The columlvadmd wall withwater M6 eluted with LOA of1namoaiaaaluntar a& the 

effluent vaa evaporated to mall volulm. 5'-Chloro-5'deoxy-cytidlne (I) and 5'- 

ahloro-5Qboqwdnoalne (III) were laolated in a arystalliae stati dlreotly &mths 

concentrated solution and 5~-brom-5*-deo~y-cyt~~0 (II) and 5'-~0~5'-deox+ademoaiae 

(IV) w8re lwlated by cry&a.Llisatlon 

respeotively. 

recrystalllsatlon from hot water gave 

M;? t21.70 (CJ 0.5 in H*O). w; 

of the residue byaddlngethanol and mthauo1 

CoWnmd (I) uaa obtained in a yield of 80 5 and 

whitm neadle6. M.p . 16Gl68' (deuomp., uncorr . ) . 

A=u(pH 1) 2% A min(PH 1) w, Amex(pIi 7) m, 

Ah(pH 7) 251 9. Paper ohromatograPhy; Rf, 0.35 (rolventi EuONi20, 84:16). 

The compound conuummd metaperlodate. 

A!& Calcd for C9H1204N3Cl, C;4.30, H~4.62, 1;l6.06, Clt13.55 5, 

Found, C;40.%, H~4.57, 1316.28, C1113.83 5. 

Pdeyellovgranulea of (II)uere obtatied In afield of 

55 %, and melted at 209 (decomp., uncorr.). W;hlaex(pH 1) 28O,Anmx(pE'7) 27l "y. 

Paper chromatqraphy; FU, 0.35 (solvent; BuOH-H20, g&16). 

&L. Calcd for C9H120&Br, Q35.31, H;3.95, lQ13.73, Bri26.10 $, 

Found, C;35&, H;4.24, N;l3.76, Br;26.06 1. 

1, chloro-5Ueoxv-adenosine (II & The compound (III) wa obtained ln a yield of 75 $ 

and recrystallization from hot water gave colorlees needles. J&p. 1900 (decomp., unoorr.). 

[4];5: -27.7' (C; 0.5 in H20). W; r\max(pH 1) 257, Xm.l.n(pH 1) 229, xmax(pS 7) 260, 

imin(pH 7) 227 9. Paper ohrometo~aphy; Rf, 0.48 (solvent; BuCH-H20, 84116). 

The compound conswmd metaperiodate. 
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&& Calcd for Clorr,03N5Cl, C;G?.aS, H~4.23, N;22.51, C1312.4 %, 

-, C;U.LO, Hj4.38, N;24.4, Cl@!.80 5. 

', _5'_d v Colorless granules of (IV) wra obtained in a yield of 

30 % aad mlted at 200' (dwomp., unoorr.). w; ~Isex(pH.1) 257, /\max(pH 7) 26Ou. 

Paper cbromnto@a&; Rf, 0.44 (solvent; RuOH-R20, 84~16). 

TbO prOpatiO of the 00mpOUnd8, (III) and (IF), 8h0un abevs were cpite identical to 

those of S'-abloro-5'-deoxy-adenosine and 5'-tromo-5'-deoqwwlof3ine reported In the 

literature (6). 

writs_ The authors vish to express their sincere thanks to Mr. T.Nakma, 

ths Ebnager of this laboratory, for his continued Interest and encourage!mnt In this study. 
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