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Chemical Conversion of Thymidine into 5-Methyl-2’-deoxycytidine 

By WING L. SUNG 
(Division of Biological Sciences, National Research Council of Canada, Ottawa, Canada K1A OR6) 

Summary In  aqueous ammonia, 5-methyl-4-( 1,2,4-triazol- 
l-yl) - 1-(~-~-3,5-di-O-acetyl-2-deoxyribofuranosyl) - 
pyrimidin-2( 1H)-one, which can be prepared from thymi- 
dine, yields 5-methyl-2’-deoxycytidine. 

IN eukaryotic DNA, 5-methyl-2’-deoxycytidine (6) is the 
only major modified nucleoside. There is speculation that 
i t  is a key element in the control of vertebrate gene function 
and cell differentiati0n.l This rare nucleoside was first 
synthesised chemically from thymidine by Fox et al. , 2  via 
a thiation-amination approach. Since then, other methods 
(chlorination-amination3 and silylation-amination4) have 
also been developed for this transformation. However, the 
reactions in these three approaches proceed only under very 
drastic conditions. 

In  this report, I describe another approach to convert 
thymidine into 5-methyl-2’-deoxycytidine (6) that requires 
only mild conditions. 3’, 5’-Bis(t-butyldimethylsily1)- 
thymidine (1) was treated with 1,2,4-triazole (3.0 mol. 
equiv.) and p-chlorophenyl phosphodichloridate ( 1.5 mol. 
equiv.) in pyridine a t  room temperature for 3 days to give 
the intermediate (3), m.p. 87 “C (747; yield). An analogous 
base modification was observed by Keese when uridine 
was treated with l-(mesitylene-2-sulphonyl) t e t ra~ol ide .~  
Subsequent treatment of (3) with aqueous ammonia in 
dioxan ( 1  : 3 v/v) yielded the protected deoxycytidine (5) 
(1 h ;  room temperature; 89% yield), m.p. 190 O C ,  identical 
to a sample prepared by direct silylation of 5-methyl-2’- 

0 

OR OR OR 

(1) R = SiMe2But (5) R = SiMe2But 
(2) R = COMe 
deoxycytidines (t-butyldimethylchlorosilane, imidazole, 
pyridine; 3 h). 

In order to obtain completely deprotected (6), the process 
was repeated with 3’,5’-diacetyl thymidine (2). The tri- 
azole-p-chlorophenyl phosphodichloridate reaction yielded 
the triazolylpyrimidinone intermediate (4) (72% yield), 
which in ammonia-dioxan was readily converted into 
5-methyl-2’-deoxycytidine (6) in 85% yield (m.p. of hydro- 
chloride 150 “C; lit.2 154-155 “C). The synthetic material 
(6) was identical (t.l.c., u.v., and lH n.m.r. spectra) to an 
authentic sample. 

(3) R = SiMe2But 

(4) R = COMe (6) R = OH 
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