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we r e p o r t  a novel polycondensation procedure f o r  a r a p i d  and convenient  

~ l i ~ o r i b o n u c l e o t i d e  s y n t h e s i s  which invo lves  t h e  use  o f  unprotected  r ibonuc leos ide  

a s  a s t a r t i n g  m a t e r i a l  and phosphorus t r i s - a z o l e  a s  a phosphoryla t ing r eagen t .  

The procedure is very  simple;  t h e  r e a c t i o n  of unprotected  r ibonuc leos ide  with 

phosphorus t r i s - a z o l e ,  and t h e  i n  s i t u  o x i d a t i o n  o f  t h e  r e s u l t i n g  phosphi te  wi th  

iodine and water.  

Tri-(azol-1-yllphosphine does  n o t  a t t a c k  t h e  5'-OH group of unprotected  r i b o -  

nucleoside i n  t h e  f i r s t  phosphoryla t ion s t e p .  The polymeriza t ion r e a c t i o n  proceeds 

cia t h e  r ibonuc leos ide  2 ' , 3 ' - cyc l i c  phosphorazole 2 which i s  formed by s e l e c t i v e  - 
a t t a c k  of tri-(azol-1-y1)phosphine a t  t h e  2'- and 3'-OH groups of r ibonucleos ide .  

Generally,  t h e  r e a c t i o n  of phosphorus compound wi th  c i s - g l y c o l s  g i v e s  on ly  t h e  

cyc l i c  phosphi te  e s t e r .  Th i s  obse rva t ion  suppor t s  t h e  in termediacy of t h e  c y c l i c  

compound 2.  The in t e rmed ia te  r ibonuc leos ide  2 ' , 3 ' - cyc l i c  phosphorazole ? r e a c t s  
" 

r e a d i l y  wi th  t h e  5'-OH group of 1 o r  2 forming t h e  oligomer 3 having c y c l i c  phos- - - 
ph i t e  t r i e s t e r  l i n k .  The s t r u c t u r e  of t h e  oligomer ! w a s  confirmed by 3 1 ~  nmr. 

The s i g n a l s  o f  + 156.7 ppm and 

+ 143.7 ppm were ass igned t o  be  

cyc l i c  phosphi te  t r i e s t e r  and t h e  

terminal phosphorazole, 

r e spec t ive ly .  The i n  s i t u  

oxidat ion of t h e  oligomer ! w i t h  

iodine and water  r e a d i l y  gave 

o l igo r ibonuc leo t ides  5 .  This  

process involved t h e  r i n g -  

opening of t h e  c y c l i c  phosphi te  

followed by t h e  ox ida t ion  of t h e  

phosphite 4 t o  t h e  phosphate 5 .  

The type  of phosphodies ter  l i nkege  

i s  c o n t r o l l a b l e .  


