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A new method was developed fo r  the synthes is  of 1- (2- te t rahydrofuryl)  der iva t ives  of uraci l ,  
5 -subs t i tu ted  urae i l s ,  6 - azau rae i l ,  and cytosine  by alkylat ion of 2 ,4-b is ( t r imethyls i ly l )  de-  
r iva t ives  of pyr imid ine  bases  with 2 -ace toxy te t r ahydro fu ran  in the p r e sence  of Lewis acids.  
In con t r a s t  to 2 -ch Io ro te t r ahydro fu ran ,  which is used in a p rev ious ly  descr ibed  method, 2-  
aee toxy te t r ahydro fu ran  is s table  at room t e m p e r a t u r e  and r eac t s  under  these conditions with 
s i lyl  de r iva t ives  of u rae i l s  in the p r e s e n c e  of SnC14 to give 1- (2- te t rahydrofury l )  der iva t ives  
of pyr imid ine  bases  in 80-85% yields .  

We have p rev ious ly  desc r ibed  a method for  the p repa ra t ion  of 1 - (2 - t e t r ahydro fu ry l )u rac i l s  [21, 5 - subs t i -  
tuted urac i l s ,  an .  6 - a z a u r a e i l s  [31 by a lkylat ion of 2 ,4 -b i s ( t r imethyls i ly l )  de r iva t ives  of the cor responding  
b a s e s  with 2 - e h i o r o t e t r a h y d r o f u r a n  (CTF). In connection with the instabil i ty of CTF, the reac t ion  was c a r r i e d  
out at -20~ to - 1 0~  It is des i rab le  to use an excess  amount  of the alkylating agent, but excess  CTF de-  
composes  to give HC1, which leads to hydro lys i s  of the final products .  We the re fore  developed a method fo r  
a lkylat ion with 2 - ace toxy t e t r ahyd ro fu ran  in the p r e s e n c e  of Lewis acids [4]. 

2 -Aee toxy te t r ahydrofu ran  is s table  and a lkyla tes  b is( t r imethyls i ly l )  de r iva t ives  of pyr imid ine  bases  0I, 
H) at room t e m p e r a t u r e  in the p r e s e n c e  of SnC14 to give 1 - (2 - t e t r ahydro fu ry l )u rac i l s  in 80-90% yie lds .  Silicon 
t e t raeh lo r ide  is less  effect ive (the reac t ion  takes place at  30-40~ and the yie lds  a r e  lower).  
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The synthesis of derivatives of 6-azauracil and 5-substituted 6-azauracils presented special difficulties. 
Thus i-(2-tetrahydrofuryl)-6-azauracil was obtained in only 27% yield in the reaction of 2-chlorotetrahydro- 
furan with 2,4-bis (trimethylsilyl)-G-azauracil; this is possibly associated with its rapid hydrolysis under the 
reaction conditions. The use of 2-acetoxytetrahydrofuran in the presence of SnCI 4 made it possible to raise the 
yield to 80%. 

Nidballa  and Vorb~jggen  [5] synthes ized  the s i m i l a r l y  cons t ruc ted  ! -  (2 - t e t r ahydro fu ry i ) -6 -azau rac i l  by 
reac t ion  of II (R = H) with 2 - c h l o r o - ,  2 - ace toxy - ,  o r  2 -me thoxy te t r ahydro fu ran  in the p r e sence  of SnC14 in 
aee toni t r i le .  

* See [1] for  communica t ion  X. 
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We obtained 1-(2 t e t rahydrofury l )cy tos ine  (V) by reac t ion  of O,N-bis  ( t r imethyls i ly l )cytos ine  with 2 -ch lo -  
ro t e t r ahydro fu ran  o r  2 - ace toxy te t r ahydro fu ran  in the p r e s e n c e  of SnC14. 

Thus the new method fo r  the p r e p a r a t i o n  of 1 - (2- te t rahydrofury l )  der iva t ives  of uraci l ,  6 -azaurac i l ,  and 
cytos ine  has a number  of advantages  and may  se rve  as a bas i s  fo r  i m p r o v e m e n t  of the technology fo r  the p r e p -  
a ra t ion  of 1 - (2 - t e t r ahyd ro fu ry l ) -5 - f l uo rou rac i l  (ftorafur),  which is used as an ant i tumorigenic  p repa ra t ion .  

E X P E R I M E N T A L  

The mel t ing points  we re  de te rmined  with a Boetius mic roscope  s tage.  The pur i ty  of the compounds was 
moni to red  by ch romatography  on FN-1 pape r  in a n - b u t a n o l - a c e t i c  ac id - -wa te r  sy s t em (4:1 : 5). 

2 -Ace toxy te t r ahydro fu ran .  A total of 54 g [51.5 ml  (0.9 mole)] of g lacia l  acet ic  acid was added gradual ly  
to 70 g [76.5 ml  (1 mole)] of 2 ,3-dihydrofuran ,  and the mix ture  was heated at 65-70~ fo r  1 h. It was then 
cooled and t r ea t ed  with 35 g of anhydrous po t a s s ium carbonate  and 30 ml  o! methylene  chloride.  The mix tu re  
was s t i r r e d  at  r oom t e m p e r a t u r e  fo r  2 h, a f t e r  which it was f i l te red,  and the f i l t r a te  was evapora ted .  The 
res idue  was vacuum dis t i l led with col lect ion of the f rac t ion  with bp 67-72~ (12 ram) (bp 69~ (13 ram) and n~  
1.431 [6]) to give 92.3 g (70%) of 2 -ace toxy te t r ahydro fu ran .  A sample  of the product  is sui table fo r  subsequent  
reac t ion  without vacuum dist i l lat ion.  

1- (2 -Te t r ahydro fu ry l ) -5 - f luo rourac i l  (HI, R = F). A 19.5-g [17.8 ml  (0.15 mole)] s ample  of 2 -ace toxy-  
t e t rahydrofuran  was added to a solution of 27.2 g (0.1 mole) of I (R = F) in 30 ml of dry methylene chlor ide,  and 
a solution of 14.3 g [6.4 ml  (0.055 mole)] of stannic chlor ide in 20 ml  of methylene chlor ide was added dropwise 
in such a way that the t e m p e r a t u r e  of the mix tu re  did not exceed 25"C. The mix tu re  was a l lowed to stand at 
room t empera tu r e  fo r  2 h, a f t e r  which 40 ml  of ethanol was added in such a way that the t e m p e r a t u r e  did not 
r i s e  above 20~ The mix tu re  was  then s t i r r ed  at  room t e m p e r a t u r e  for  1 h, and the p rec ip i ta te  was r emoved  
by f i l t ra t ion.  Evapora t ion  of the f i l t r a te  gave an additional amount  of product .  The product  was r ec ry s t a l l i z ed  
f r o m  ch lo ro fo rm to give 16.5 g (82%) of HI (R = F), which was identical to the compound desc r ibed  in [7]. 

1 - ( 2 - T e t r a h y d r o f u r y l ) - 6 - a z a u r a c i l  (IV, R = H). The reac t ion  was c a r r i e d  out as descr ibed  for  HI. The 
addition of ethanol p rec ip i t a t ed  the 6 - azau rac i l  (8%), which was r emoved  by f i l t ra t ion.  The f i l t r a te  was evapo-  
ra ted  to one- four th  of its or ig ina l  volume, and the concent ra te  was cooled. The resul t ing prec ip i ta te  was r e -  
c rys t a l l i zed  fo r  c h l o r o f o r m  to give azaurac i l  IV (R = H) (80%), which was identical  to the compound desc r ibed  
in [3]. 

1 - (2 -Te t r ahydro fu ry l ) cy tos ine  (V). A solution of 5.6 g [5,2 mi  (0.045 mole)] of 2 -ace toxy te t r ahydro fu ran  
in 50 ml  of dry dichloroethane was added to O,N-bis  ( t r imethyls i ly l )cytosine ,  obtained f r o m  3.4 g (0.03 mole) of 
cytosine,  and the mix tu re  was cooled to 0~ A solution of 6.25 g [2.8 ml (0:024 mole)] of stannic chlor ide in 
10m lo fd i ch lo roe th ane  was added dropwise  to the mixture ,  and the new mix ture  was mainta ined at  room t em-  
p e r a t u r e  for  3 h. It was then cooled to 0~ and t rea ted  with 10 ml  of ethanol. The prec ip i ta ted  cytos ine  (1 g) 
was  r emoved  by f i l t rat ion,  and the f i l t ra te  was evaporated.  Ethanol (5 ml) was added to the oily res idue,  and 
the mix tu re  was cooled and worked up to give 2 g (33%) of 1 - (2 - te t rahydrofury l )cy tos ine  hydrochlor ide  with mp 
179-181~ [ c h l o r o f o r m - e t h a n o l  (1 : 1)] and R f  0.83. The sa l t  was  suspended in 300 ml of ch loroform,  20 g 
(0.02 mole) of t r ie thylamine  was added, and the mix tu re  was s t i r r ed  at room t e m p e r a t u r e  for  20 h. The r e su l t -  
ing p rec ip i t a t e  was r emoved  by f i l t ra t ion,  washed with ch loroform,  and r e c r y s t a l l i z e d  f rom ethanol and ethyl 
ace ta te  to give 1.5 g (27%) of cytosine V with mp 192-194~ (mp 193-194~ [8]). 
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