
16 
Synthesis of some Mimics of Nucleoside Triphosphates 
D.M. Coe, a H. ~ilpert, a S.A. Noble, b M.R. Peel, c S.M. Roberts, a 
and R. Storer. ~ 
a) Department of Chemistry, University of Exeter, Exeter EX4 4QD, 

Devon, U.K. 
b) Department of Medicinal Chemistry, Glaxo Group Research, 

Greenford UB60HE, Middlesex, U.K. 
c) Department of Chemistry, Glaxo Inc., North Carolina, U.S.A. 

The nucleoside analogues 9-[(l'8,4'8)-4'-(dihydroxy- 
phosphonylmethoxy)cyclopent-2'-en-l'-yl]guanine and 
l-[(l'8,4'8,5'8)-4'-(dihydroxyphosphonylmethoxy)-5'-fluoro- 
cyclepent-l'-yl]thymine were synthesised from cyclopentadiene 
monoepoxide and cyclopent-2-en-l-ol respectively. The 
phosphonates were converted into the corresponding diphosphoryl- 
phosphonates by formation of an activated derivative and 
subsequent condensation with pyrophosphate. These pseudo- 
triphosphates proved to have interesting biological properties. 
For example the diphosphoryl-phosphonate derivative of the 
fluorocyclopentylthymine was shown to be a potent inhibitor of 
HIV coded reverse transcriptase: the IC50 was of the same 
order of magnitude as that observed for AZT-triphosphate. 
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F, Y N T I I E S I S  AN[) ANTI  RSV A t " F I V I T I E S  OF NOVEL N t I C R E O S i D E S  : 

6 S U B S T I T t ! T E D  A N A L O G S OF 2 - ,  3 - D I D E O X Y P U R I N E  NUCP, E O S I D E S .  
K o j i m a ,  E i j i  : M a c h i d a .  M ; " ~ ' ¢ , s h i o k a ,  [-I ; M u r a k a m i ,  K 
S a n y o - - K o k u : ; a k u  P u l p  Co.  , [ w a k u r ,  i .  Y a m a g u c h i ,  , J a p a n .  

O b j e c t  l y e : S y n t h e s i s  a n d  e v a l u a t i o n  o f  n o v e l  2 ,  3 - - d i d e o x y -  
p u r i n e  ( d d P )  n u c l e o s i d e s  f o r  a n t  i RSV a c t i v i t y .  T h e s e  c(>m 
p o u l i d s  t l i ; ~ [  s h o w  a l l t i  ~ S V  a c t i v i t y  m a y  h a v e  o t h e r  r e t r o - -  
v i r u s e s  ( i .  e. H I V  e t c .  ) a c t i v i t y  i1~ v i t r o .  
Met .  h o d s :  S i x  () s u b s t i t u t e d  d d I ' ,  ( ]~!l~jt i s  6 - h i d r o x y l a m i n o -  
d d P ,  2- a m i n o  6 -I ~ y d r o x y l a m i n o  d d P ,  6 - h y d r a z i n o - d d P ,  2 - a m i n o - - 6 -  
h y d r a z i n o  c ldP.  0 t t - i m e t h v l , ~ m i n o  d d P  c h i e F ! d e ,  a n d  2 a m i n o -  
6 t. r i m e t l L y l a m i n o  d d P  c h i o r i d e ) , w c r e  s y n t h e s i z e d  a n d  t e s t e d  
f o r  i n  v i t r o  a n t i - - R S V  a c t i v i t y  t .o s u p F e s s  t i l e  i n f e c t i v i t y  
a n d  c y t o p a t h i c  e f f e c t  i n  C h i c k  [ £ m b v y o  F i t ) r o f a s t  c e l l s .  
R e s u l t s :  T h e  a b o v e  c o m p o u n d s  a n d  t h e i r  r e l a t e d  A g e n t s  w e r e  
t e s t e d .  , S e v e r a l  . " o l n p o u n d s  w e F e  f o u n d  t .o b e  p o t e n t  a n d  s e -  
l e c t i v e  i n h i , % i t o r s  }{SV" r e p l i c : - t t i o n .  T h e  c o l | l p o u n d s  a n d  L h e i r  
c o F r e s p o n d i l ~ g  l[Ao s a n d  CD~0-s  ( i n  l x g . . m l )  a r e :  6 - N H O H - d d P .  
S . 2 ~ 0  ; '2 Nllx (; NHOH d d P ,  4, 2 5 0 :  O- NHNH2 d d P ,  0. 5, 5 0 0 ;  
"2 NH2 O NIINII~ - d d P ,  0. 5, 5 0 ( ) :  (-, (CH~)  ~ N* d d P  C 1 , 3 2 ,  5 0 0  ; 
"2 N tb  (, ( ( ' t [ ; )  -~ N' d d P  C I 1(,, 5 0 0 .  A s  a c o n !  r e  1 c o m p o u n d s ,  

d d I  a n d  0 l r i m e t h y l a m i n o p u r i n e  c h i e F ! d e  ( b a s e  o n l y ) ,  g a v e  
i .  0, "250 a n , t  rS00, I 0 0 0 ,  r e s p e < t  i v e r y .  

( ' o n c l u s i o n :  T h i s  s l u d y  s h o w e d  t h a t  0 h y d r o x y l a m i n o -  a n d  O 
t , y d F a z i [ i o  c l e F ! v a t  i r e s  o f  d d P  were p o t e n t  a n d  s e l e c t i v e  
i r , l l i t ~ i  t o e s  o f  I-{SV r ~ ' p l  ! ( a t  i o ~  iz__~] viiro____. T h e s e  c o m p o u n d s  
s l l o u i d  b e  f u r f h e F  e \ p l o v e d  I o t -  a n t i - t / I V  a c t i v i t y  i n  v i t r o .  
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