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S Y N T H E S I S  OF 2'-O-p-NITROPHENYLETHYLSULFONYL-RIBONUCLEOSIDES 

M. P f i s t e r  and  W .  P f l e i d e r e r  

F a k u l t a t  f u r  Chemie,  U n i v e r s i t a t  K o n s t a n z ,  D-7750 K o n s t a n z  

The a p p r o p r i a t e  p r o t e c t i o n  o f  t h e  2 ' -OH g r o u p  i n  r i b o n u c l e o -  
s i d e s  i s  t h e  c r u c i a l  p o i n t  o f  o l i g o r i b o n u c l e o t i d e  s y n t h e s i s .  The 
use  o f  t h e  t e t r a h y d r o p y r a n y l  ( I ) ,  4 - m e t h o x y t e t r a h y d r o p y r a n y l  ( 2 ) ,  
t e r t . b u t y l d i m e t h y l s i l y 1  ( 3 )  and  o - n i t r o b e n z y l  g r o u p  ( 4 )  r e s p e c t i v e -  
l y  has  i t s  l i m i t a t i o n s  i n  t h e  a c i d  s e n s i t i v i t y  o r  t h e  p r o b l e m s  a r i -  
s i n g  d u r i n g  t h e  d e p r o t e c t i o n  s t e p s .  A more  s t a b l e  b l o c k i n g  g r o u p  i s  
needed ,  w h i c h  i s  s t a b l e  t o w a r d s  a c i d  and  b a s e  t r e a t m e n t  b u t  c a n  be 
c l e a v e d  s e l e c t i v e l y  u n d e r  d i f f e r e n t  c o n d i t i o n s .  

The s t r i k i n g  f e a t u r e s  o f  t h e  p - n i t r o p h e n y l e t h y l  (NPE) a n d  p -  
nitrophenylethoxycarbonyl (NPEOC) g r o u p  (5,6) as  u n i v e r s a l  p r o t e c -  
t i n g  g r o u p s  o f  v a r i o u s  f u n c t i o n a l i t i e s  p r o m p t e d  u s  t o  d e v e l o p  t h e  
p-nitrophenylethylsulfonyl (NPES) g r o u p  t o  b l o c k  t h e  2 ' - h y d r o x y  
f u n c t i o n  i n  r i b o n u c l e o s i d e s .  The common a d v a n t a g e  o f  t h e s e  t h r e e  
s i m i l a r  p r o t e c t i n g  g r o u p s  i s  seen  i n  t h e  r e l a t i v e l y  s t a b l e  e s t e r  
bonds  a g a i n s t  m i l d  h y d r o l y s e s  b u t  t h e  c l e a n  and  e a s y  c l e a v a g e  b y  
a O - e l i m i n a t i o n  p r o c e s s  i n  a p r o t i c  s o l v e n t s .  The l o w  r e a c t i v i t y  o f  
2 ' - s u l f o n a t e  e s t e r s  o f  c a r b o h y d r a t e s  i n  g e n e r a l  t o w a r d s  n u c l e o p h i l i c  
d i s p l a c e m e n t s  ( 7 )  and  t h e i r  h i g h  s t a b i l i t y  r e g a r d i n g  i n t r e m o l e c u l a r  
m i g r a t i o n  f a v o u r s  t h e  N P E S  g r o u p  i n  e v e r y  r e s p e c t  o v e r  t h e  commonly 
used  b l o c k i n g  g r o u p s .  

l e o s i d e s  was a c h i e v e d  s t a r t i n g  f r o m  t h e  3',5'-0-(tetraisopropyl- 
disiloxane-1,3-diyl)-ribonucleosides ( 8 ) .  The 2 ' - h y d r o x y  f u n c t i o n  
was t h e n  p r o t e c t e d  b y  t r e a t m e n t  w i t h  p-nitrophenylethylsulfonyl 
c h l o r i d e  i n  d r y  p y r i d i n e  a t  room temp. f o r  a b o u t  2 h .  The 3 ' , 5 ' -  
d i s i l o x a n e  b r i d g e  can  r e g i o s e l e c t i v e l y  b e  opened  t o  r e l e a s e  t h e  
5 ' -OH g r o u p  by  a c i d  h y d r o l y s i s  ( 1  M HC1 i n  d r y  d i o x a n e ,  room temp. ,  
1 -2  h ) .  P r o t e c t i o n  a t  t h i s  p a r t  o f  t h e  m o l e c u l e  was done b y  mono- 
m e t h o x y t r i t y l a t i o n .  The 3 ' - O - s i l y l  g r o u p s  was t h e n  removed b y  a c t i o n  
o f  t e t r a - n - b u t y l a m m o n i u m  f l u o r i d e  i n  d r y  THF a t  O°C f o r  1 - 2  m i n  and  

The s y n t h e s i s  o f  t h e  2'-O-p-nitrophenylethylsulfonyl-ribonuc- 
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MMTrcl 1 PYIUUNE 

B 

l B  1 1 1 2 1 3 1 4 1 5  I 
%- 14% azx 91% 

F 86% 61% 01% 

91% 15% 59% 75% 46% 

(1) 

(2) 

I51 

FI 
NPEOC*O#i cqcq - 0 - c - 

proceeded well with the corresponding derivatives of adenosine, 
guanosine, and cytidine respectively. 

2'-O-p-nitrophenylethylsulfonyl-3'-O-tetraisopropyldisiloxane-3- 
01-1-yl-uridine on fluoride ion treatment forming the 2,2'-anhydro- 
5'-O-monomethoxytrityl-uridine, which resulted also by treatment 
o f  5 ' - O - m o n o m e t h o x y t r i t y l - 2 1 - 0 - p - n i t r o p h e n y l e t h y l s u l f o n y l - u r i d i n e .  
Migration o f  the NPES group could so f a r  not be observed. 

A side reaction was only noticed with 5'-O-monomethoxytrityl- 
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