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NUCLEOSIDES & NUCLEOTIDES, 4 ( 1 & 2 ) ,  299 (1985) 

MONOTHIOPHOSPHATE ANALOGS OF DINUCLEOSIDE TETRAPHOSPHATE 

A.F. HAIKAL, C .  CHAVIS and J . L .  IMBACH, 

Univers i te  d e s  Sciences et Techniques d u  Languedoc 
Labora to i r e  d e  Chimie Bio-Organique, U . A .  488, 

P lace  Eugene-Bataillon, 34060 Montpell ier Cedex  ( F r a n c e )  

Summary : Monothiophosphate analogs of d inuc leos ide  t e t r a p h o s p h a t e s  
have  been syn thes i zed  in  o r d e r  to  s t u d y  t h e i r  r e s i s t a n c e  towards  t h e  
spec i f i c  h y d r o l a s e  of E .  Col i .  

Dinucleoside po lyphospha te s ,  e s p e c i a l l y  Ap A and Gp G are found 
4 4 

in c e r t a i n  c e l l s  and t i s s u e s  where  t h e y  ac t  a s  s igna l  nuc leo t ides  in 

t h e  c e l l  g rowth  regulation : t h e i r  concentration c o r r e l a t e s  w i t h  t h e  

r a t e  of p ro te in  s y n t h e s i s  and  t h e  compounds a r e  a c t i v a t o r s  of DNA re- 

p 1 i ca t ion.  

Our t a rge t  was to  s y n t h e s i z e ,  among many o t h e r  d e r i v a t i v e s ,  t h e  

rnonothiophosphate analogs of t h e s e  unusual nuc leos ides ,  i n  o r d e r  to  

s t u d y  t h e i r  biological a c t i v i t y .  

For t h i s  pu rpose  t h e  following sequence of r eac t ions  was  pe r fo r -  

med. The  s t a r t i n g  mater ia l  i . e .  2 '  , 3 '  0 - i sop ropy l idene  d e r i v a t i v e s  of 

Adenosine and Guanosine I A ( I p )  and G(Tp) I were  t h i o p h o s p h o r y l a t e d  in 

r e s p e c t i v e l y  60 and 4 4  % y i e l d  b y  using PSCl in p y r i d i n e  and gave 

A(1p)MPS and G( Ip  IMPS. These  compounds were a c t i v a t e d  b y  d ipheny l -  

phosphoroch lo r ida t e  in o r d e r  to  r eac t  w i th  ATP o r  GTP. In t h i s  way 

a f t e r  deblocking  of t h e  0 - i sop ropo lydene  group t h e  expec ted  dinucleo- 

t i d e  t e t r a p h o s p h a t e  analogs A p p p p ( S ) A ,  Apppp(S)G and Gpppp(S)G 

were  obta ined  w i t h  1 0  % y i e l d .  

3 

These  a n a l o g s  a r e  sub jec t ed  to  s t u d i e s  concerning t h e i r  a c t i v i t y  

towards  t h e  h y d r o l a s e  of E .  Coli and t h e  s t e r i c  requi rement  of t h e  

enzyme. 
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