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W s t r a c t  - ii1,3-Bis~benzyloxy~-2-propoxy)methyl)-2-thiopyrimidine-, u rac i l - ,  2 - th io -  

u rac i l - ,  and 2-thioadenine- acyc l i c  nucleosides and (2-acetoxyethoxy methyl)-2- 

thioadenine-, 2- th iopyr imidine-,  u rac i l - ,  and 2 - t h i ou rac i l -  acyc l i c  nucleosides have 

been success fu l l y  synthesized i n  good y i e l d s  by N -a l ky l a t i on  using a new Lewis acid, 

z inc i od i de  i n  dimethylformamide. 

Since acyc l i c  analogues o f  2'-deoxyguanosine such as 9-i~1,3-dihydroxy-2-propoxy~methyl~-  

g ~ a n i n e , ' , ~  and 9-(2-hydroxyethoxymethy1)guanine ( a c y ~ l o v i r ) ~  have been found to be a po ten t  and 

se l ec t i ve  ant iherpes v i r u s  agent together w i t h  l e s s  t o x i c i t y  i n  s ide e f fec ts .  Thus, i n t ens i ve  

study have been d i r ec ted  toward the synthesis o f  analogues o f  acyc l ov i r  and o ther  acyc l i c  

nucleosides. Lewis ac idsS4 E ~ ~ N , '  p- to luenesul fonic acid,' t r i f luoromethanesul fonic acid,6 and 

mercuric cyanide7 have been we l l  used as the  coupl ing agent f o r  the  preparat ion o f  acyc l i c  

nucleosides. However, the  y i e l d s  are genera l l y  poor i n  s p i t e  o f  long reac t i on  t ime due perhaps 

t o  the  lack  o f  neighbor ing group e f f e c t  i n  2'-deoxy f o n  o f  acyc l i c  nucleosides. Therefore, i t  

has been des i rab le  and important  t o  develop a new e f f i c i e n t  coupl ing agent f o r  the synthesis o f  

acyc l i c  nucleosides. Recently a new N I - m e t h y l i s ~ ~ u a n o s i n e  named doridosine, i so l a ted  frm the 

she l l  l e s s  marine nudibranch anisodor is nobilis was repor ted  to show a hypotensive e f f e c t  

i n  the r a t 8  and a s u l f u r  analogue, 2-thio-N'-methylisoguanosine shows much l ess  t o x i c i t y  f o r  

l i v e r  damage.9 Thus, we have examined t o  synthesize var ious 2- th iopyr im id ine  and pur ine  acyc l i c  

nucleosides and now found t h a t  z inc  i od i de  i s  a good Levis a d d  c a t a l y s t  f o r  the  a l k y l a t i o n  a t  1- 

p o s i t i o n  of 2 - th iopyr im id ine  and a t  9 -pos i t ion  o f  pur ine skeleton i n  dinethylfonnamide. 
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When the pyr im id ine  o r  pur ine de r i va t i ves  t r i m e t h y l s i l y l a t e d  were t r ea ted  w i th  2-acetoxy- 

ethylacetoxymethyl ether4 i n  the  presence of z inc iodide, comparatively exce l l en t  y i e l d s  o f  

acyc l i c  nucleosides were obtained. Treatment of z inc iod ide  and work up a f t e r  the complete 

reac t ion  are simple and easy. I n  a t yp i ca l  run, t r i m e t h y l s i l y l a t e d  2- th iopyr im id ine  base was 

prepared from 2- th iopyr im id ine  (112 mg, 1 mmol), hexamethyldisi lazane 110 ml) ,  and ammonium 

s u l f a t e  110 mg).1° The reac t i on  mixture o f  the t r i m e t h y l s i l y l a t e d  base and 2-acetoxy- 

ethylacetoxymethyl e ther  (225 u l ,  1.2 mmol1 was re f l uxed  for  2 h i n  the  presence o f  zinc iodide 

I1 mmol) i n  dimethylforamide. The organic solvent  was concentrated under vacuum and then 

extracted w i t h  methylene ch l o r i de  I50  mlx3) and H20 150 m11. The organic l a y e r  was concentrated 

and chromatographed by the  prepra t i ve  t l c  ( s i l i c a  gel = 20 x 20 cm, 1 mm1, o r  the  column 

chromatography t o  g ive the product  as a s o l i d  1175 mg, 76%), 'H nmr ICDCl3, 6,  ppm) 8. 7(d, IH, 

C4H O r  C6H1, 8.3(d, lH, C4H O r  C6H), 6.91t. lH, C5H), 5.8(s, ZH, NCH20), 4.3, and 4.0(each t, 4H, 

0CH2CHZO), 2.1(s, 3H, COCH31, mass(mlz); 2271. l-l~1,3-Bislbenzyloxy~-2-propoxy)methyl~-2-thio- 

u r a c i l  was synthesized by the s i m i l a r  method as described above 185%). The r e s u l t s  obtained are 

shown i n  Table I and 11. 

Table I. Sily lated Base + A c O \ P \ y O n c  
DMF, 1 0 0 ~ ~  

Run Base ( 8 )  Time l h )  Spectra l  data 

see the  t e x t  

12a 

12b 

12C 

12d 

1Ze 

4 

a1 I so l a ted  y ie lds ,  b)  M i x tu re  o f  two isomer IN-9 isomer : N-7 isomer = 3 : 1). 
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Table 11. S i ly lo ted Base + Ac  
DMF. lW% 

Run Base (0 )  Solvent Time1 h) Spectral data 

CMF 5 71 

H 
CMF 7 73e 12Y 

a) Iso la ted yields. b) Yields detenninied by HPLC. 

c )  The react ion was done under r e f l u x  i n  CH3CN 

d) Two isomer (6:6' = 1:1) were fomedll 

e) N-9 : N-7 = 4:1 

It i s  note worthy t h a t  there are d i f f e r e n t  solvent ef fects between a c e t o n i t r i l e  and 

dirnethylfonnamide: the coupling react ion  o f  2 - th iourac i l  w i t h  1,3-di-o-benzyl-2-propoxy-1-acetoxy 
glycerol  i n  a c e t o n i t r i l e  formed two i s o m e r s ,  N'-substituted 2- th iourac i l i )  and N ~ - s u b s t i t u t e d  2- 

t h i ou rac i l  (61) I?:?' = l:l).ll While i n  the case o f  dimethylfonnamide reg iose lec t ive  a l ky la t i on  

a t  N'-posit ion occurred to give w i thout  formation o f  6'. Here a question i s  ra ised as to a 

p o s s i b i l i t y  of S -a l l y l a t i on  instead o f  N~ -a l ky la t i on .  I f  the product, A'. i s  a S-subst i tuted 

cmpound, i t  w i l l  be read i l y  oxidized t o  the corresponding sul foxide. Therefore, 5 and 5' were 

ac tua l l y  separated by HPLC (UP-18, MeOH:H20=2:1, Ret. time; 6:25 min, 6 ' :30 min). The ox idat ion  
of 5' d i d  not fonn the sulfoxide. The s t ruc ture  of 5' was postulated by comparing IH nmr 
spectrum from t h a t  of 6 which i s  known cmpounds. Acycl ic nucleosides o f  2- th iopyr imidine and 

pur ine der iva t ives  were successful ly synthesized using a new c a t a l y s t  o f  z inc iod ide as a Lewis 

ac id  i n  much be t te r  y i e l d s  i n  Comparison w i th  those obtained using t i n  te t rach lor ide14 which i s  

we l l  used as Lewis acid. Ea r l i e r ,  the l-~~1,3-bis~benryloxy)-2-propoxy)~hyl)-2-thlouracil was 

reported t o  be synthesized using Hg(CN)Z ca ta l ys t  i n  23% yield.7 But the same react ion  using new 

ca ta l ys t  of zinc iod ide gave ca. 85% y i e l d  (Run 2 i n  Table 2 )  comparatively f o r  the shor t  

reac t ion  time. Though the react ion  r o l e  o f  z inc iod ide i n  the formation of N-C bond of acyc l ic  

nucleosides i s  no t  y e t  c lear,  our new method may be widely ava i lab le  f o r  the synthesis of acyc l ic  

nucleosides of pur ine and pyr imidine der ivat ives.  The b io log ica l  a c t i v i t y  t e s t s  o f  these acyc l ic  
nucleosides prepared i s  being undertaken. 
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