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NUCLEOSIDES & NUCLEOTIDES, 4 ( 1 & 2 ) ,  173-175 (1985) 

SYNTHESIS AND ANTIVIRAL A C T I V I T Y  OF 5-HALOVINYL-6-AZA-Z'-DEOXYURIDINES 

W. L. M i t c h e l l ,  P. Ravenscrof t ,  M. L. H i l l ,  L. J. S. Knutsen, 
R. F. Newton and D. I. C. Scopes* 

Chemical Research Department, Glaxo Group Research Ltd. ,  Ware, 
H e r t f o r d s h i r e ,  SG12 ODJ, England 

A b s t r a c t  : (~)-5-(Z-bromovinyl)-6-eza-Z ' - deoxyu r id ine  and some r e l a t e d  
analogues have been syn thes ized and eva lua ted  f o r  an t i he rpes  a c t i v i t y .  

Dur ing  t h e  1960 's  5 - s u b s t i t u t e d  6-aza-2'-deoxyur id ines r e c e i v e d  

a t t e n t i o n  as p o t e n t i a l  a n t i v i r a l  and ant i turnour agents1 ,2. However, 

t h e  na tu re  o f  t h e  5 - s u b s t i t u t i o n  was l i m i t e d  t o  halogen, methy l ,  

hydroxymethyl  and t r i f l u o r o m e t h y l .  The advent o f  (E)-5-(2-bromovinyl)-  - 
2 ' -deoxyu r id ine  (BVDU; 1) as a po ten t  and s e l e c t i v e  a n t i h e r p e s  agent3 

has l e d  us t o  eva lua te  f u r t h e r  5 - s u b s t i t u t e d  6-aza-Z'-deoxyur id ines as 

p o t e n t i a l  t h e r a p e u t i c  agents.  We now desc r ibe  t h e  s y n t h e s i s  and 

a n t i h e r p e s  a c t i v i t y  o f  t h e  n o v e l  (E)-5-(2-bromovinyl)-6-aza-Z~-deoxy- - 
u r i d i n e  (6-aza-BVDU; 2) and some c l o s e l y  r e l a t e d  d e r i v a t i v e s  ( 3 )  - ( 6 ) .  

Our f i r s t  syn thes i s  o f  6-aza-BVDU r e q u i r e d  (E)-5-(2-bromovinyl)-6- - 
a z a u r a c i l  ( 8 ) .  Ox ida t i on  o f  5-hydroxymethyl-6-azauracil t o  t h e  

carboxaldehyde ( 7 )  was accomplished u s i n g  benzenese len in ic  anhydr ide4 

[82%; THF, r e f l u x ] .  Condensation o f  ( 7 )  with malon ic  a c i d  [ p i p e r i d i n e  

c a t  ./ p y r i d i n e ] ,  f o l l o w e d  by t rea tmen t  wi th  Ubromosucc in imide  (NBS) 

[as. KOAc, 60'1 gave ( 8 )  i n  30% o v e r a l l  y i e l d  from ( 7 )  [ l H  NMR[(CD,),SO] 

6 6.98 (d,J14Hz,HC=CHBr) - and 7.7 (d,J14Hz, HECHBr]. - 
The t r i m e t h y l s i l y l  d e r i v a t i v e  o f  ( 8 )  was condensed w i t h  2-deoxy-3, 

5-di-0-p-toluoyl-a-D-erythro-pentofuranosyl - c h l o r i d e  [ s t a n n i c  c h l o r i d e  

( l . l eq .1 ,  1,Z-dichloroethane, 25'1 t o  a f fo rd  an anomeric m i x t u r e  o f  

b locked 2 ' -deoxyr ibonuc leos ides  (9) [34X; 0 : a = 2 : 3 ] .  D e p r o t e c t i o n  

[NoOMe/methanoll f o l l o w e d  by chromatographic separa t i on  o f  t h e  anomers 

p rov ided  6-aza-BVDU ( 2 )  [32X; 'H NMR [(CD3),SO] d 6.38 (dd,J7,5Hz,lV-H), 

1 7 3  
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"NJ$fJBr "odxx 
Ho 

( 1 )  X = CH (BVDU) 

( 2 )  X = N (6-ara-BVDU) 

7.00 (d,J14Hz,  

( 3 )  X I B r ,  Y I F (7) R I CHO 
(4) X = C1, Y = H ( 8 )  R = C H S C H B ~  
(5) X = SMe, Y = tl 

( 6 )  X I Y B r  

"'"@ 
I 

To10 

( 9 )  

C H z C H B r ) ,  and 7.69 (d,J14Hz,CH=CHBr)] and its a-anomer - - 
( 1 0 )  [40%; l H  NMR [(CD3),SO] b 6.27  ( t , J 6 H z , l t - H ) ,  7.06 (d , J14Hz,  

CH=CHBr) - , and 7.72 (d,Jl4Hz,CH=CIiBr)]. - 
The somewhat t e d i o u s  s e p a r a t i o n  of  ( 2 )  and ( 1 0 )  d i r e c t e d  u s  t o  

a d o p t  an a l t e r n a t i v e  approach .  T h i s  u t i l i z e d  t h e  known 5-hydroxymethyl- 

2 ' -deoxy-6-azaur id ine  (1112, o b t a i n a b l e  a s  i ts p u r e  @-anomer. O x i d a t i o n  

o f  (11) w i t h  diphenyldiselenide-t-butylhydr~peroxide~ [ b e n z e n e ,  r e f l u x ]  

a f f o r d e d  i n  80% y i e l d  t h e  c a r b o x a l d e h y d e  ( 1 2 1 ,  a v e r s a t i l e  i n t e r m e d i a t e  

f o r  our  s y n t h e s i s  of 5-vinyl-6-azn-2'-deoxyuridines. Trea tment  of  ( 1 2 )  

w i t h  carbomethoxymethylenetriphenylphosphorane [ C H 3 C N ,  r e f l u x ]  e f f e c t e d  

smooth (85%) c o n v e r s i o n  to  t h e  a , @ - u n s a t u r a t e d  ester ( 1 3 ) .  H y d r o l y s i s  

o f  t h e  ester wi th  c o n c o m i t a n t  d e b l o c k i n g  o f  t h e  s u g a r  r e s i d u e  [82%; KOH,  

methanol ]  a f f o r d e d  ( 1 4 ) .  Subsequent  b r o m i n a t i v e  d e c a r b o x y l a t i o n  of  ( 1 4 )  

[36%; NBS, aq .  KOAc, 60'1 gave a n o m e r i c a l l y  p u r e  6-aza-BVDU ( 2 ) .  The 

P - c o n f i g u r a t i o n  of ( 2 )  was conf i rmed by t h e  n.0.e .  d i f f e r e n c e  method" 

The c o r r e s p o n d i n g  f l u o r o - s u b s t i t u t e d  system ( 3 )  was o b t a i n e d  via  a 

s i m i l a r  s t r a t e g y .  Wadsworth-Emmons r e a c t i o n  o f  ( 1 2 )  [78%; (Et0)2P(=O)-  
- 

(10) (11) R I CH?OH ( 1 3 )  R = 101, R '  = Me (15) R 101, R '  = E t  
( 1 2 )  R CHO (14) R E R '  = H (16) R = R '  = H 
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CHFCO,Et, NaH, THF, 20'1 a f f o r d e d  the  f l u o r o a c r y l a t e s  (15 )  as a m i x t u r e  

o f  - _  E:Z isomers (l:l), h y d r o l y s i s  o f  which [86%; KOH, aq. methanol ]  gave 

t h e  ac ids  (16 ) .  Treatment o f  t h e  l a t t e r  compounds with NBS [as. KOAc, 

l o o o ]  p rov ided  a 20% y i e l d  o f  ( 3 )  a f t e r  chromatography. W i t t i g  r e a c t i o n  

o f  (12) wi th  chloromethylenetr iphenylphosphorane i n  THF gave a 1: 1 

m i x t u r e  o f  - -  E:Z isomers (81%) which were depro tec ted  [51X, K2C03, MeOH] 

and separated t o  p rov ide  t h e  c h l o r o v i n y l  analogue ( 4 ) .  S i m i l a r  schemes 

employing methy l th iomethy lene-  and dibromomethylenetriphenylphosphoranes 

a f f o r d e d  ( 5 )  (9%)  and (6 )  (55%), r e s p e c t i v e l y ,  f rom (12 ) .  

I n  the  plaque r e d u c t i o n  assay ( 2 )  showed modest a c t i v i t y  vs. HSV-1 

( IC50=8pg/ml) ,  about 1000 f o l d  l e s s  p o t e n t  than BVDU, and weak a c t i v i t y  

- vs. HSV-2 (IC50=190pg/ml). The a-anomer (10 )  was i n a c t i v e  a g a i n s t  these 

v i r u s e s .  The c h l o r o v i n y l  analogue ( 4 )  showed a s i m i l a r  p r o f i l e  o f  

a c t i v i t y :  IC50=20pg/ml - vs. HSV-1, IC5,=215pg/ml - vs. HSV-2. 
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