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Abstract- 1-(Tetrahydro-2-fury1)pyrimidine and 9-(tetrahydro-2-furyI)purine deriv- 

atives were successfully synthesized in good yields by the reactions of trimethylsil- 

ylated pyrimidine and purine bases with 2-acetoxytetrahydrofuran using a new catalyst 

of cesium chloride in acetonitrlle under mild conditions. 

A number of pyrimidine and purme derivatives containing modified sugar moieties instead of the 

Mturally =curring ribose or dwxy ribose have been intensively studied.ls2 Among these, 1- 
1 (tetrahydro-2-furyl)-5-fluorouracil was first synthesized by Hiller et al. and shown to be an 

effective cancer therapeutic agent which can he given orally and shows relatively low toxicity. 2 

Thus, intensive studies have been dlrected toward the synthesis of 1-(tetrahydro-2-fury1)pyrlmi- 

dine derivatives where a lirrge number of reprt~l-~ dealing with the preparation have apeared. 

While, 9-(tetrahydro-2-furyl)puines exhibit significant antitumor activity zgair~st a varrty oi 

experimental turrors.' The previously reported synthesis involved the condensatmns of the bases 

or trimethylsilyl derivatives with 2,3-dihydrofuran or 2-substituted tetrahydrofuran 12-chloro, 

2-acetoxy and 2-alkoxy) in the presence of catalysts, '2'4r7 or the fluorination of 1-(tetra- 
3 7 hydro-2-furyl)~racil.~ Friedel-mafts catalysts and p-toluenesulfonic acid have been well used 

a5 the Lewis acid catalysts. During a course of the studies on a new Lewis acld catalysts, we 

have found that cesim chloride (GCI) is an excellent agent for the condensation reaction, to 
1 yield a predaninent alkylation at N position of pyrimidines and a highly regioselectlve alkyla- 

9 tion at N -positlo" of purines, in anhydrous acetonitrile under mild conditions. hlmethyls~ly- 

lated bases of pyrimidines or purines were treated with 2-acetoxytetrahydrofwan (~hf-OAC)~ in 

the presence of catalytic amount of cesium chloride (CsC1; 0.1 equivalent anount) to give the 

corresponding tetrahydro-2-furylated derivatives in good yields. 
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In general  ~ r o c e d u r e s ,  t r ime thy l s i l y l a t ed  bases were prepared by t h e  previously reported 

m e t ~ s . ~  2-Rcetoqtetrahydrufuran (2.4-3.0 -1) and c e s i m  chlor ide  (0.2 -1) were add& t o  a 

so lu t ion  of t r ime thy l s i l y l a t ed  base ( h l ;  MeQJ: 5ml) with vigorous s t i r r i n g  a t  25 'C. 

Af ter  the camplete react ion ,  the r eac t ion  mixture was concentrated and c h r m t q r a p h e d  on a s h o r t  

calm of silica g e l  (Merck Co., 70-230 mesh, c a l m ;  2.5 an x 5 an) to afford  the corresponding 

prcduct. The r e s u l t s  obtained are s h a m  i n  Table I and Table 11. 
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Table 11. 

Run Base (8) m e a  Time (h) 

a) mlar ratio 

b 
Temp ('C) Yield ( % I  (5) Ref 

b) isolated yields (N9-isaner). In these reactions, only N'-substituted\ismer (5) was isolated. 

It is note worthy that the mndensatmn using cesium chloride shared the regioselectivity for the 
1 9 alkylation at N -position of pyrimidines and at N -position of purines.'2 Cesium chloride seems 

tO be more pranising catalyst in canparison with such Lewis acids as SnC14, A1C13, and TiClq, 

because it gives higher yields under mild conditions and is easier to handle, and simpler to mrk 

up. The best yields were obtained using small excess m u n t  of Thf-OAc over the 

trimethylsilylated bases (1.2-1.5 equivalent munt). when the relative anount of ThfilRc and the 

reaction temperature were increased, the reaction time was reduced. Hmver ,  in the cases Of 
3 pyriridines, 3 - i s m ,  overalkylated at N -position was also obtained together with 2 (Table I, 

Runs 2,3,6 and 7). Cesium chloride was proved to be a good catalyst for the condensation 

reaction. 1t m y  be ass& that ThfaAc is activated first by cesium chloride through the 

interaction between cesium cation and the tetrahydrofuran ether oxygen to prcmote the carbonim 
2 electrophilicity at the C p s i o n .  13 



Though the r o l e  of  cesium c h l o r i d e  is n o t  y e t  c l e a r ,  it m y  be p r m i s i n g  c a t a l y s t  and widely 

a p p l i c a b l e  for the prepara t ion  of  pyrimidine and pur ine  d e r i v a t i v e s  c o n t a m i n g  t e t r a h y d r o f u r a n  

ana logue  moiety. 
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