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InorgaIlia aoid halid@ kxC12, FCC+ &Cl3 and COC12) have heen reported to reset 

vith N,NUirsthylforuaalde (DMF) to form an aotire reagent, ohloromethylene diaethyl- 

ammonium ahlorido (Vilweier-Raach reagent) (l), uhiah uaa initially found useful aa 

fornqlatlng, halogenating and dehydroxylating agents (2). The reactions of the reagent 

with nucleooeidee to obtain aweral halogensted nucleoeldea such aa 6-ohloro inosine (3), 

4-cbloro uridine (4) and 51-ahloro-5*-deoxyuridine (5) derivatives vere studied hy eweral 

researchers. 

Now, the reagent was flrat appllad to oytidine (I), and it yas found that the reagent 

afforded 2,ZQycloaytidine (II) in a fakly good yield under rather mild reaction aonditfons. 

This oyclonucleoeide (II) has heen appreciated to be a novel intertiiate in the ahemiaal 

modification of the rihoee or cytosine moiety of cytidine (6), hut the kilouaneas in the 

preparation of thla oyalonuoleoaide haa prwented the aurrent utillsation of this compound. 

8. R. Walwlck & J. (7) aynthealsed II from agtldine by heating it with polyphoephoric 

aold, followed ty dephoaphorylation of one of the reactlon produota, 2,2kyaloeytldine- 

3',5'-diphoephate. Rowever, heowae of the troublesome purification of the diphoephate 

and the poor yield in the enaymatia dephoaphorylation of the diphoaphate produoed, this 

method is not satiafa&ory for the preparation of II. We foundanimprwedandnw& 

oowenlent=thod to preparatethe compound (II),uhichwlllhe reported in thiapapw. 

Thionyl chloride was used aa the inorganio acid halide and SX12-D14y iixture wan 

directly uaed in the following reaotion ulthout isolating an active apeoier, cbloromthylene 

dimethylamnonium chloride. 
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Thionyl chloride (3.0 ml) was dissolved in 20 ml of DMF and the mixture was set aside 

at room temperature for 30 minutes. To the solution was added 2.0 .g of cytldine (I) 

and the mixture was stirred at room temperature for 3 hours, then poured into about 50 ml 

of water and the aqueous solution was stirred for one hour to remove sulfur dioxide 

evolved from the reagent. Paper ahromatography (solvent system, iPrO%1 M NH4OAc (pH 4.0), 

7r3) of the aqueous solution revealed three main spots. The slow rrpving W-absorbing 

substanae (Ri, 0.49) corresponded to the starting material; thus the Rf value and the ultra- 
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vi&let absorption spectrum of the aqueous extract of the spot were coincided with those of 

cytidine (I). The major produat (II) having a Rf value of 0.58 and the minor product 

(III) having a Ri value of 0.67 showed the same characteristic ultraviolet absorption 

spectra (hgle7 231 and 262 7) corresponding to that of the known 2,2Qyclocytidine 

(7,8,9). In order to separate these three compounds, the aqueous reaction mixture was 

applied to a Dowex 50 X 4 (pyridinium form) column (2.5 X 40 cm). The column was eluted 

with 0.1 M pyridinium formate (pH 4.8) to give cytidine (I) in the first 2000 ml-fraction 

and the product (II) in the second 2OC0 ml-fraction. The product (III) was eluted 

when the molar aoncdntration of the buffer was raised to 0.4 M. 

The *action containing the major product (II) was evaporated to dryness after pH 

of the solution was adjusted to 4.0 with formic acid in order to avoid the degradation of 

the product. Crystallization of the residual gum from ethanol gave II (X=HCOO) as 

granules which malted at 173-ln0 (decomp ., uncorr.) and weighed 705 mg (yield, 30.4 8). 

DV; h &'-' 231.5 and 263 n"r. It was redissolved in 20 ml of water and passed through 
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a Dowexl (chloride form) coluzm (2 X 3 cm). The mzbined effluent aud washings were 

evaporated to dryness and crystallization of the reeidual gum from ethanol gave II (xX1) 

as white needles which melted at 2624&O (docow., ~ncorr.) and weighed 560 mg. 

W; ApD 1-' 231 (&;%m), 262.5 (f ;lC800) 7, )\z'-' 218 (&;Wl), 243 (C;6700) 'y, 

and Sbyder(pA 1-7) 282 (&;3300) y. tdl,*: -22.0' (C; 2.0 In water). 

Paper chromatography; Ri, 0.58 (IFWX-1 H NEiAOAo(plI LO), 7:3) and 0.05 (wlOSH20, 84116). 

w* Calad for CqH1304N3*HCl, C;W.32, B;4.63, N;16.07 5. Pound, Q40.96, a;4.53, 

N;16.27 %. Other properties of the product (II) were also quite Identical to thoee 

of the authentic 2,2kyclocytIdIue hydrochloride (7). 

Az the further proof of the structure, the compound (II) vaa convezted tol+LarabIno- 

furanosyl cytosine by treatmnt of It with slightly alkaline solution. Thus,100 mg 

of the compound (II, X+1) was diesolved In 2 ml of 1 N NH40H and heated at 800 for 5 minutes. 

After the mixture was adjusted to pH 1 with hydrochlorio acid, It was absorbed to Douex 50 

(@ form) column (1 X 1.5 cm) and the well washed coluzm was eluted with 1 I Nl1401i. 

The effluent was evaporated In vacu2 and crystallization of the residue from ethanol afforded 

the pure compound (IV), m.p. 2C%lU" (deoomp., umor~.), 80 mg (yield, 89 b). 

282q'~g 242+~7272q, x&725lafl. [d-J ;w;'+15so (c; 0.5 in water). 

The Rf values and the paper electrophoretic ability of the compound (IV) In the solvent 

systema containing borate (10,ll) were well aoincided vith those of l+D-arabInofuranosyl 

cytosine (12). 

Although the structure of the aide product (III) which moved fast on paper ohromatogra~ 

uaa not established, judging f'rom the characteristic ultraviolet absorption spectrum it 

mst have the 2,21-cycle structure. This product was found to be obtained uheu 2,2'- 

cyclocytidine (II) was dissolved In SoC+DMF. 

The reaction zmchuiem to afford 2,2QyclocytIdIue (II) and Its derivative (IIf) f'mm 

cytidine (I) Is now under Investigation and will be desoribed elsewhere. 
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