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ON A CHEMOTHERAPEUTIC APPROACH USING NEUTRAL ANTI-HIV NUCLEOSIDE 
5'-PHOSPHATES AS POTENTIAL PRODRUGS OF THEIR PARENT NUCLEOTIDES 
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For a long time numerous uncharged phosphate derivatives of chemotherapeutic nucleosides as membrane-soluble pro- 
drugs have been proposed in the literature in order to deliver following their intracellular hydrolysis the nucleoside 5'-mono- 
phosphates which will be further enzymatically phosphorylated to the active triphosphate forms. 

According to this approach, we herein report our results on neutral bis (nucleosid-5'-yl) phosphates using dideoxycytidi- 
ne (ddC) as a model (Figure). The rational behind these phosphate-modified dinucleotides is based on their facile transport 
through cell membranes, intracellular release of their phosphodiester followed by liberation of ddC and of its 5'-monophos- 
phate (ddCMP) by action of phosphediesterases. 
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Using the ISRP on line HPLC concept, we have determined the degradation kinetic parameters of these molecules in culture 
medum and identified their corresponding metabolites (bisddC phosphodiester, ddCMP, ddC). 

We have found that the observed anti-HIV effect on MT4 and CEM cells could be directly correlated with the concentra- 
tion of ddC liberated in culture medium under the incubation conditions (5 days at 37°C). Our results may also explain some 
recentiy reported biological data on nucleotide prodrugs, which have been attributed to an intracellular release of the nucleo- 
side monophosphate and which actually would be the consequence of extracellular degradation to the free nucleoside. 
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The use of ant isense  ol igonucleot ides  in a n t i v i r a l  therapy is 
negat ively influenced by the nuclease s e n s i t i v i t y  of t h i s  c lass  of 
molecules and by t h e i r  i n t r i n s i c a l l y  poor d i f fus ion  through the ce l l  
membrane. To circumvent these  d i f f i c u l t i e s  we have s y n t h e s i z e d  
modified ant isense  sequences carrying L-2'-deoxynucleotides in the 
5' and 3' t e rmin i .  The e f f e c t  of the  o l i g o n u c l e o t i d e s  on SV40 
r ep l i c a t i on  was evaluated on VERO c e l l s  measuring the production of 
v i r a l  DNA. The a n t i - H I V -  I a c t i v i t y  was a s s e s s e d  on 293 c e l l s  
c o n s t i t u t i v e l y  expressing t a t  and CAT under control  of the HIV LTR. 
The ex t en t  of i n h i b i t i o n  was r e l a t e d  to the  amount of a c e t y l a t e d  
chloramphenicol  produced. In both cases  L - 2 ' - d e o x y n u c l e o t i d e s  
r e s u l t e d  more a c t i v e  than t h e i r  n a t u r a l  c o n g e n e r s ,  a l t h o u g h  they 
were not devoid of c y t o t o x i c i t y .  The o l i g o n u c l e o t i d e  c e l l  uptake  
exhibi ted the c h a r a c t e r i s t i c s  of an ac t ive  process i . e .  temperature 
dependence and i n t r a c e l l u l a r  c o n c e n t r a t i o n s  much s u p e r i o r  to the  
e x t r a c e l l u l a r  ones. Accumulation of L-oligomers was more than two 
fold higher than tha t  of the na tura l  de r i va t i ve s ,  cons i s t en t  with an 
increased re s i s t ance  of the modified ol igonucleot ides  towards 3 ' - 5 '  
exonucleases .  S tudies  are in p r o g r e s s  to v e r i f y  i f  e x o n u c l e a s e -  
r e s i s t a n c e  can be obta ined  by i n s e r t i n g  L - 2 ' - d e o x y n u c l e o t i d e s  a t  
in t e rna l  pos i t ion  of the oligomer sequence. 
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