
Tetrahedron Letters No. 28, pp 2647 - 2648. 
@Pergarnon Press Ltd. 1979. Printed in Great Britain. 

0040-4039/79/0708-2647$02.00/O 

TIE BEACTIONS OP THIOUBACILS AND THIOURlDlNgS WITH CULOEOACgTAbDPUYDK 
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Department of Stereoohemistry of Natural Produots , Institute of Organ10 Chemistry 

Polish Aoadeny of Soien0a8~ Noskonukieg~ 12/14, 61-704 Poana6, Poland. 

Thiouracils and thlouridines uere quantitatively modified under 

mild oondltions with aqueous ohloroaaetaldehyde. The w hydroxy- 

ethano u bridged thioaraoils, uraoil or uridine were formed . 

Sinae 1971 rhen ohloroaoetaldehyde raa first applied as a modifying reagent in the 

field of nuoleio acids’, Its reaot ion2 *3 and fluoresoant uetheno” produots 4 have found 

ride applioations in biochemistry. Up to nou ft has been known that only those base resi- 

or monoalkylated exo-amlno group in the violnity of the endooyolia ni- 

trogen atom /adenine, oytosine, their alkylated analogs and guanine/ oould be modified by 

this reagent under mild conditions to give uethene” or uhydroxyethanou derivatives, respe- 

atively5-7. Presently ve are able to report that the sulphur-containing oomponents of nu- 

cleic acids /2- and 4-thiouraoils and their nuoleosides/ are also susoeptible to ohlorc 

aoefaldehyde attaok yielding uhydroxyethano u bridged thiouraoils, uraoil or uridlne 8 
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The reaotions of thienuolaooides and their corresponding bames were oarrid aPf at 37’~ 

using a 30 - 100 fold molar exoes6 of ohloroacetaldehydo. The desired pg was maintained 

with 1 Y aqueous potasalum hydroxide or 0.91 Y oitrate buffer. Tlo analysis on sillsa gel 

in two solvent systems t A - nBuOH/l$O 85r15 aad B - nBuOH/D20/AoOE 5:3& WM paed to 

follow the reactions. 

4-Thiouridine /I/ showed quantitative, kinatioally ene-step transformation to /II/ as 

revealed by tlo i6 the 6olvent 6yEtem A. /II/ wa6 the only reaotion produot in the whole 

atedied pll range /4.0 - 6.5 / and if6 identity with uridfne was oonfirmed by the oomparison 

ef their W and PM2 8peofra. Contrary te /I/, 4-thiouraoil /III/ was transformed to /PI via 

the 6table fluore6oent intermediate /IV/. Sinoe the first step of the rea8tion was mnsh 

farrter than the seoond, it was ea6g to Isolate the Intermediate /IV/ in high yield /7*/ 

by preparative layer ohrematography in solvent sy6tem A. A _ 268, 329 nm, A sin 287 sm 

at plr 28 1 - 227, 329 &km, h min 278 sm at pIi 7 - 14; PD-W Sf+ P 170.6; PM2 /DuSO - d6 + 

TFA/6 3.6/6ext, 2, 2-D and 2”=g/, &l/d, 1, 3-H/, 6.4/d, 1, Jn6 Hz, 6-K/, 7.8/d, 1, 7-D/. 

2~hieuraoll fiI/ was quantitatively modified by ohlereaoetaldshyde and /VII/ was the 

sole reaotion preduot. Thti reaotlon was monitored by tlo in selvent system A. The product 

/VII/ was easily obtained in the orystalline state by ory6talll6atlon frem water’. Yield 

7% h, 233, 294 nm, Amin 260 sm at pE 2 - 7.5; A, 233 MI at pD 141 FD- flic1170.6~ 

PM2 /D&D30 - d6 + TPA/ 6 3&/sext, 2, 2-g and 2*-D/, 6.6/d, 1, 3-N/, 7.2/d, 1, b7 Hz, 8-E/, 

8,6/d, 1, 7-D/. When 2-thlouridine /VIII/ was allowed to reaot with ohleroaoetaldehyde, a 

mixture of /II/ and /VII/ was formed /tlo in 6olvent aystu B/. The ratio of products was 

found to be pD dependent and /II/ was the main prohot /7@/ when the reaotion was 

oarried cut at pH 6, while /VII/ predoainoted /9C#/ at pN 3. 

The mbdroxyethenon bridged thiouraoll6 /IV/ and /VII/ rheuld serve a6 easily obtain- 

able model compounds for the Btruotural studies of thlopyrimidinu and a8 useful interme- 

diatw for synthetio work in pyrimidine ohemirtry. If ohleroaoetaldehyde is to be used for 

ohemioal aodifioatlon of tRNA moleoule6 containing thlouridlne6, It 18 important to know 

that on the nuoleoside level /I/ and /VIII/ are modified at rate6 similar to those of 

adenoeine and oytidlne. 
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