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5'-O-Phosphonomethylation of different pyrimidine 2',3'-dideoxyribo- 
sides was accomplished by reaction of the latter with diethyl p-toluenesul- 
fonyloxymethane phosphonate in the presence of sodium hydride. The base- 
phosphonylated and sugar-phosphonylated derivatives could be readily distin- 
guished by spectroscopic techniques. Protection of the uracil or thymine 
m~iety with a N~-benzoyl group failed to prevent base modification. However, 
0 -methyl-protected 2',3'-dldeoxyuridine readily afforded the 5'-O-phospho- 
nylated derivative, which was then converted to both the 2',3'-dideoxyuri- 
dine and 2',3'-dideoxycytidine anal,sues. The 5'-O-phosphonomethyl deriva- 
tives of 3'-deoxythymidine, 2',3'-didcoxyuridine, 2',3'-dideoxycytldine, 3'- 
0-methylthymldine and 3'-amlno-5'-deoxythymldine did not show an appreciable 
anti-HIV activity in MT-4 cells. In contrast, the 5'-O-phosphonomethyl 
derivatives of 3'-fluoro-5'-deoxythymidine and 3'-azido-3'-deoxythymidine 
achieved 50% inhibition of HIV-I cytopathogenicity at a concentration of ap- 
proximately 1 ~M, which is 1000-fold higher than the concentration at which 
3'-fluoro-3'-deoxythymidlne inhibits HIV-1 replication in MT-4 cells. Also, 
the 5'-0-diphosphoryl derivative of 5'-0-phosphonomethyl-Y-deoxy-3'-fluo- 
rothymidine showed a 1000-fold lower affinity for HIV-I reverse transcrip- 
tase than the 5'-triphosphate of 3'-deoxy-3'-fluorothymldine. 
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Focus-  end p l aque - fo rming  a s says  a re  o f t e n  used i n  v i r o l o g i c a l  r e s e a r c h  
to  q u a n t i t a t e  v i r u s  i n  b i o l o g i c a l  samples .  These t echn iques  a r e  known f o r  
t h e i r  e f f i c i e n c y ,  s i m p l i c i t y ,  r e p r o d u c i b i l i t y ,  and r e l i a b i l i t y .  The a n t i -  
human immunodeficiency v i r u s  type 1 (HIV-1) a c t i v i t i e s  of  s e l e c t e d  nu- 
c l e o s i d e  a n a l , s u e s  and s u l f a t e d  p o l y s a c c h a r i d e s  were eva lua ted  by a p laque 
a s s a y  (PA) in  MT-4 c e l l s  and a foca l  immunoassay (FIA) in  CD4 +HeLa c e l l s .  
S h n i l a r  50Z i n h i b i t o r y  c o n c e n t r a t i o n s  (IC50) were ob ta ined  f o r  the  s u l f a t e d  
p o l y s a c c h a r i d e s  when measured by PA or FIAz the  IC50 va lues  of  d e x t r a n  s u l -  
f a t e  and p e n t , s a n  p o l y s u l f a t e  were 0.80 ~g/ml and 0.35 ~g/ml,  r e s p e c t i v e l y .  
Also ,  comparable IC50 va lues  were ob ta ined  f o r  the  pu r ine  2 ' , 3 ' - d i d e o x y r i b o -  
s i d e s  DDA, DDI and DDG, when eva lua ted  by PA or  FIA: t h e i r  IC50 va lues  
ranged from 1.42 to  2.71 ~M. I n  c o n t r a s t ,  the  I t s 0  va lues  of  t he  pyr imid ine  
2 ' , 3 ' - d i d e o x y r i b o s i d e s  were i n v a r i a b l y  4- to  lO- fo ld  lower when moni tored  by 
PA than  i f  measured by FIA~ IC50 of  AZT, D4T and DDC, as based on PA, were 
0.015 ~M, 0.094 ~M and 0.038 ~M, r e s p e c t i v e l y ;  t h e i r  I t 50  v a l u e s ,  as  based 
on FXA, were 0.062 ~M, 0.285 ~M and 0.463 ~ ,  r e s p e c t i v e l y .  The d i f f e r e n c e s  
i n  a n t i - H l V - i  a c t i v i t y  found f o r  AZT, D4T and DDC when eva lua ted  i n  the  PA 
end FIA a s s a y  sys tems may a t  l e a s t  i n  p a r t  be r e l a t e d  t o d i f f e r e n c e s  i n  the  
metabo l i sm ( i . e .  t h ~ d i n e  k inase  and /o r  2 ' - d e o x y c y t i d i n e  k inaae  l e v e l s )  
between MT-4 and CD4 HeLa c e l l s .  


