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A b s t r a c t  - The c h e m i c a l  s y n t h e s i s  o f  2 ' - 5 '  i n o s i n a t e  t r i m e r  

a n d  t e t r a m e r  was a c h i e v e d  by  t h e  p h o s p h o t r i e s t e r  me thod  u s i n g  

t h e  2 - ( p - n i t r o p h e n y l l e t h y l  g r o u p  f o r  p h o s p h a t e  p r o t e c t i o n .  The 

s u g a r  h y d r o r y l  g r o u p s  have  e i t h e r  been  p r o t e c t e d  by t h e  ( t e r t -  

b u t y 1 ) - d i m e t h y l s i l y l  o r  t h e  b e n z o y l  g r o u p .  F i n a l  d e p r o t e c t i o n  t o  

t h e  u n b l o c k e d  o l i g o m e r s  was a c h i e v e d  i n  o v e r  85 % y i e l d .  The i n o -  

s i n a t e  o l i g o m e r s  show some a n t i v i r a l  a c t i v i t y  a g a i n s t  TMV. 

INTRODUCTION 

The e x c i t i n g  on  t h e  u n u s u a l  s t r u c t u r e  o f  t h e  o l i g o n u c l e o t i d e  5 ' - c - t r i -  

phosphoryladenylyl-(2'-5')-adenylyl-(2'-5')-adenosine ( p p p A Z 1 p 5 ' A 2 ' p 5 ' A )  a n d  i t s  

b i o l o g i c a l  a c t i v i t y  a s  s t r o n g  i n h i b i t o r  o f  c e l l - f r e e  p r o t e i n  s y n t h e s i s  f o r c e d  v a -  

r i o u s  r e s e a r c h  g r o u p s  t o  s y n t h e s i z e  t h e  l o w - m o l e c u l a r  w e i g h t  o l i g o m e r 5 - 8  a n d  i t s  

c o r e  ~ 2 ' ~ 5 ' ~ 2 ' ~ 5 ' ~ ~ - ' ~  by  c h e m i c a l  a p p r o a c h  u s i n g  i n  g e n e r a l  t h e  p h o s p h o t r i e s t e r  

m e t h o d  b u t  v a r y i n g  t h e  p r o t e c t i v e  g r o u p  c o m b i n a t i o n s  a t  v a r i o u s  p o s i t i o n s  o f  t h e  

c a r b o h y d r a t e  m o i e t y  a n d  t h e  a g l y c o n e .  The r a p i d  d e g r a d a t i o n  o f  2 ' - 5 '  a d e n y l a t e s  i n  

c e l l  c u l t u r e s  by  p h o s p h o d i e s t e r a s e  a c t i v i t y 1 5  p r o m p t e d  u s  t o  s y n t h e s i z e  v a r i o u s  

2 ' - 5 ' - a d e n y l a t e  a n a l o g u e s  m o d i f i e d  a t  t h e  s u g a r  m o i e t y ,  t h e  i n t e r n u c l e o t i d i c  l i n k -  

age  as  w e l l  as  a t  t h e  a g l y c o n e  p a r t .  The a v a i l a b i l i t y  of  v a r i o u s  o l i g o m e r s  w i t h  

2 ' - 5 ' - i n t e r n u c l e o t i d i c  l i n k a g e s  w o u l d  f a c i l i t a t e  f u r t h e r  s t u d i e s  o f  t h e i r  b i o l o g i -  

c a l  a c t i v i t y ,  e s p e c i a l l y  i f such  s t r u c t u r a l  a n a l o g u e s  as  t h e  d e a m i n a t e d  c o u n t e r -  

p a r t s  a r e  t a k e n  i n t o  c o n s i d e r a t i o n .  F i r s t  r e s u l t s  on  t h e s e  l i n e s  have  been o b -  

t a i n e d 1 6  d u r i n g  t h e  p o l y m e r i s a t i o n  o f  i n o s i n e  5 ' - p h o s p h o r o i m i d a z o l i d e  i n  p r e s e n c e  

o f  ~ b + +  i o n s  t o  y i e l d  t h e  t r i m e r  a n d  t e t r a m e r .  Our a p p r o a c h  d e s c r i b e s  t h e  d i r e c t  

c h e m i c a l  s y n t h e s i s  o f  2 ' - 5 ' - i n o s i n a t e  t r i m e r  and t e t r a m e r  u s i n g  t h e  p h o s p h o t r i e s t e r  

methodi7 a n d  t h e  2 - ( p - n i t r o p h e n y l l e t h y l  g r o u p  f o r  p h o s p h a t e  p r o t e ~ t i o n ~ ~ ' ~ ~  as t h e  

k e y  f e a t u r e s .  



SYNTHESES 

I n o s i n e  ( 1 )  was f i r s t  b l o c k e d  i n  t h e  5 ' - p o s i t i o n  b y  t h e  m o n o m e t h o x y t r i t y l  g r o u p  

t o  g i v e  2, . t r e a t m e n t  w i t h  ( m - b u t y 1 ) d i m e t h y l s i l y l  c h l o r i d e  a n d  i m i d a z o l e  i n  p y -  

r i d i n e  l e d  t o  a  m i x t u r e  o f  40  % o f  e a c h  o f  t h e  2 ' - 0 -  ( 5 )  and  3 ' - 0 - ( E - b u t y 1 ) -  

d i m e t h y l s i l y l  d e r i v a t i v e  ( 5 )  as w e l l  a s  o f  3  % o f  Z 1 , 3 ' - d i s i l y l a t e d  a n a l o g u e  ( l ) .  
The s t r u c t u r a l  a s s i g n m e n t s  o f  5 a n d  5 w e r e  b a s e d  upon  n m r - d a t a  i n  a n a l o g y  t o  f o r -  

mer r e s u l t s . "  P h o s p h o r y l a t i o n  o f  6 was c a r r i e d  o u t  u s i n g  2 , 5 - d i c h l o r p h e n y l p h o s -  

p h o r o d i t r i a z o l i d e  i n  p y r i d i n e ,  f o l l o w e d  b y  p - n i t r o p h e n y l e t h a n o l  t o  g i v e  t h e  c o r -  

r e s p o n d i n g  2 ' - p h o s p h o t r i e s t e r  i n  95 % y i e l d .  The l a t t e r  compound f u n c t i o n e d  

a s  a  v e r s a t i l e  s y n t h o n ,  s i n c e  o x i m a t e  c l e a v a g e  d e b l o c k e d  t h e  2 , 5 - d i c h l o r o p h e n y l  

g r o u p  t o  t h e  p h o s p h o d i e s t e r  11 and  d e p r o t e c t i o n  o f  m o n o m e t h o x y t r i t y l  g r o u p  b y  2% 

p - t o l u e n e s u l f o n i c  a c i d  i n  CH2C12/CH30H ( 8 : 3 )  gave  3 ' - c - ( W - b u t y 1 ) d i m e t h y l s i l y l -  

i n o s i n e - 2 ' - [ 2 , 5 - d i c h l o r o p h e n y l - 2 - ( p i t r o p h e n y l ) e t h y l  p h o s p h a t e 1  ( 2 )  i n  9 2  % 

y i e l d .  2',3'-Di-g-benroylinosine (4) was p r e p a r e d  f r o m  2 b y  b e n z o y l a t i o n  and  

s u b s e q u e n t  d e t r i t y l a t i o n .  The s y n t h e s i s  o f  t h e  i n o s i n e  t r i m e r  21 was done s t a r -  

t i n g  f r o m  8 a n d  11, w h i c h  w e r e  c o n d e n s e d  i n  p r e s e n c e  o f  q u i n o l i n e - 8 - s u l f o n y l  

c h l o r i d e  (QSC1)  a n d  3 - n i t r o - 1 , 2 , 4 - t r i a z o l e  (NT )  i n  d r y  p y r i d i n e  a t  room t e m p e r a -  

t u r e  f o r  16 h  t o  g i v e  t h e  d i m e r  !6 -. i n  79 % y i e l d .  C l e a v a g e  o f  t h e  monomethoxy-  

t r i t y l  g r o u p  y i e l d e d  88  % o f  ! I ,  w h i c h  was a g a i n  c o n d e n s e d  w i t h  11 t o  t h e  f u l l y  . - 

p r o t e c t e d  i n o s i n a t e  t r i m e r  19 i n  8 8  % y i e l d .  The s y n t h e s i s  o f  t h e  i n o s i n a t e  

t e t r a m e r  20 was a c h i e v e d  b y  b l o c k  c o n d e n s a t i o n  o f  t h e  t w o  d i m e r s  13 and  12. The . . 

f o r m e r  compound was o b t a i n e d  f r o m  t h e  c o n d e n s a t i o n  r e a c t i o n  o f  p h o s p h o d i e s t e r  11 . - 
w i t h  4 t o  g i v e  12 i n  76 % y i e l d  and  s u b s e q u e n t  d e t r i t y l a t i o n .  On t h e  o t h e r  hand ,  

15 r e s u l t e d  f r o m  t h e  r e a c t i o n  b e t w e e n  9  and  11 t o  f o r m  f i r s t  14 and  f o l l o w e d  b y  . . . . 

c l e a v a g e  o f  t h e  2 , s - d i c h l o r o p h e n y l  g r o u p  b y  t h e  o x i m a t e  m e t h o d .  These two  compo- 

n e n t s  ( 1 3 + 1 5 )  w e r e  c o n d e n s e d  i n  p r e s e n c e  o f  QSCl  a n d  NT i n  p y r i d i n e  t o  g i v e  t h e  

f u l l y  p r o t e c t e d  t e t r a m e r i c  i n o s i n e  1: i n  8 1  % y i e l d .  The o l i g o m e r s  18 a n d  12 w e r e  

t h e n  d e b l o c k e d  s u b s e q u e n t l y  f i r s t  b y  t r e a t m e n t  w i t h  0.5 M 1 , 5 - d i a z a b i c y c l o -  

( 5 . 4 . 0 ) - u n d e c - 5 - e n e  (DBU) i n  p y r i d i n e  f o r  6 - 8  h  t o  remove t h e  2 - ( p - n i t r o p h e n y 1 ) -  

e t h y l  g r o u p ,  s e c o n d  b y  0 .5  M Bu4NF t o  c l e a v e  t h e  s i l y l  g r o u p s  a n d  t h e n  i n  t h e  

c a s e  o f  1: b y  c o n c .  ammonia t o  a c h i e v e  d e p r o t e c t i o n  o f  t h e  b e n z o y l  g r o u p s .  F i -  

n a l l y  d e t r i t y l a t i o n  was p e r f o r m e d  w i t h  8 0  % a c e t i c  a c i d  and  t h e  c r u d e  p r o d u c t s  

w e r e  p u r i f i e d  b y  DEAE Sephadex c h r o m a t o g r a p h y  i n  E ~ ~ N H + H C O ;  b u f f e r  ( p H  7 )  a p p l y -  

i n g  a  l i n e a r  g r a d i e n t  a n d  g i v i n g  a  '30 % y i e l d  o f  t h e  o l i g o m e r s .  
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T a b l e  - Uv - A b s o r p t i o n  S p e c t r a  o f  N u c l e o t i d e s  a n d  
* 

O l i g o r i b o n c u e l o t i d e s  i n  MeOH a n d  H20 

m a x  (nm)  1 ( 1 9  E )  

2 5 0  ( s h  4 . 1 5 )  274  ( s h  3 . 7 2 )  

2 5 0  ( s h  4 . 2 4 )  2 7 0  ( s h  3 . 9 0 )  

2 5 0  ( s h  4 . 1 6 )  2 7 0  ( s h  3 . 7 8 )  

2 5 0  ( s h  4 . 1 5 )  275  ( s h  3 . 7 1 )  

2 5 0  ( s h  4 . 1 5 )  2 7 4  ( s h  3 . 7 3 )  

2 5 0  ( s h  4 . 1 4 )  274  ( s h  3 . 7 0 )  

249  ( 4 . 0 6 )  2 7 0  ( s h  3 . 6 3 )  

2 2 9  ( s h  4 . 2 0 )  2 4 4  ( s h  4 . 1 5 )  

2 5 0  ( s h  4 . 2 7 )  266  ( 4 . 2 3 )  

2 5 0  ( s h  4 . 2 5 )  267  ( 4 . 1 7 )  

2 5 0  ( s h  4 . 5 0 )  2 7 0  ( s h  4 . 3 0 )  

2 5 0  ( s h  4 . 4 8 )  264  ( 4 . 3 1 )  

2 4 2  ( 4 . 4 6 )  2 5 0  ( 4 . 5 6 )  

243  ( 4 . 5 2 )  2 5 0  ( 4 . 5 1 )  

2 4 3  ( s h  4 . 4 9 )  2 5 0  ( s h  4 . 4 5 )  

2 4 5  ( s h  4 . 4 1 )  250  ( 4 . 4 3 )  

2 5 0  ( 4 . 7 8 )  2 6 4  ( 4 . 6 9 )  

2 4 4  ( 4 . 6 3 )  2 5 0  ( 4 . 6 3 )  

2 5 0  2 7 0  ( s h )  

2 5 0  2 7 0  ( s h )  

2 8 1  ( s h  3 . 5 5 )  

2 8 0  ( s h  3 . 7 5 )  

2 8 0  ( s h  3 . 6 1 )  

2 8 1  ( s h  3 . 5 6 )  

2 8 1  ( s h  3 . 5 7 )  

2 8 1  ( s h  3 . 5 4 )  

2 8 0  ( s h  4 . 1 7 )  

s h  = s h o u l d e r  

The  p r o t e c t e d  i n t e r m e d i a t e s  w e r e  p u r i f i e d  b y  s i l i c a  g e l  c h r o m a t o g r a p h y  a n d  a n a l y s e d  

f o r  C . H , N  t o  g e t  t h e  c o r r e c t  c o m p o s i t i o n s .  T h e  m o l a r  e x t i n c t i o n  c o e f f i c i e n t s  o f  t h e  

u v  s p e c t r a  a c c o u n t  t h e n  a s  a c h a r a c t e r i s t i c  f e a t u r e  o f  e v e r y  compound i n  a  q u a n t i -  

t a t i v e  s e n s e  ( T a b l e ) .  

1  The  H-nmr  s p e c t r a  a r e  v e r y  c o m p l i c a t e d  i n  m o s t  c a s e s  s h o w i n g  many o v e r l a p p i n g  s i g -  

n a l s  d u e  t o  t h e  p r e s e n c e  o f  d i a s t e r e o m e r i c  m i x t u r e s  i n  t h e  p r o t e c t e d  p h o s p h o t r i -  

e s t e r s .  The  nmr m e t h o d  i s  t h e r e f o r e  s i g n i f i c a n t l y  l i m i t e d  f o r  s t r u c t u r a l  p r o o f s  o f  



HETEROCYCLES, V o l  30, No. 2. 1990 

s u c h  t y p e  o f  c o m p l e x  m o l e c u l e s .  Some c h a r a c t e r i s t i c  s i g n a l s  l i k e  t h e  one o f  0CH3 

o f  m o n o m e t h o x y t r i t y l  g r o u p  h e l p  i n  t h e  i s o l a t i o n  p r o c e d u r e  t o  d e t e c t  t h e  r i g h t  r e -  

a c t i o n  p r o d u c t .  

F rom v a r i o u s  i n  v i t r o  t e s t s  o f  t o b a c c o  m o s a i c  v i r u s  (TMV) i n f e c t e d  N i c o t i a n a  g l u -  

t i n o s a  c a n  be  seen  t h a t  t h e  i n o s i n a t e  t r i m e r  c o r e  i s  a b l e  t o  i n h i b i t  t o  some e x -  - 
t e n t  TMV r e o l i c a t i o n .  2  0  

EXPERIMENTAL 

T l c :  P r e c o a t e d  s i l i c a  g e l  t h i n - l a y e r  s h e e t s  F -1500  L S  254 a n d  c e l l u l o s e  t h i n - l a y e r  

s h e e t s  F  1440 f r o m  S c h l e i c h e r  & S c h u l l .  P r e p .  T l c  on  s i l i c a  g e l  6 0  PF254 ( M e r c k )  

and  p r e p a r a t i v e  c o l u m n  c h r o m a t o g r a p h y  on s i l i c a  g e l  ( M e r c k  60 ,  0 .063-0 .2  m e s h ) .  

I o n  e x c h a n g e  c h r o m a t o g r a p h y  on DEAE-Sephadex A-25  ( P h a r m a c i a ) .  U v f V i s :  C a r y  R e c o r -  

d i n g  s p e c t r o m e t e r ,  mode l  118,  A p p l i e d  Phys .  C o r p .  a n d  U v i k o n  8 2 0 ,  K o n t r o n :  hmax 

nm ( l g  E ) .  ' ~ - N m r :  B r u k e r  WM 250 ;  6 (ppm)  r e l a t i v e  t o  TMS. 

5'-0-(Monomethoxytrity1)inosine ( 2 ) .  - 6 .7  g  ( 2 5  mmol ) o f  i n o s i n e  (1) w e r e  made 

a n h y d r o u s  b y  r e p e a t e d  c o e v a p o r a t i o n  w i t h  d r y  p y r i d i n e  a n d  f i n a l l y  s u s p e n d e d  i n  

8 5  ml  o f  d r y  O M S O l p y r i d i n e  : I )  9  g  ( 3 0  mmol )  o f  m o n o m e t h o x y t r i t y l  c h l o r i d e  we re  

t h e n  a d d e d  a n d  t h e  r e a c t i o n  m i x t u r e  was s t i r r e d  a t  r oom t e m p e r a t u r e  f o r  18 h .  

T h e r e a f t e r  10  ml  o f  MeOH w e r e  added  a n d  t h e  p r o d u c t  was e x t r a c t e d  w i t h  CHC13 

( 1 0 0 0  m l ) .  The o r g a n i c  phase  was washed w i t h  H20 ( 2 x 5 0 0  m l ) ,  d r i e d  o v e r  Na2S04, 

f i l t e r e d  a n d  e v a p o r a t e d  t o  a gum. F i n a l  e v a p o r a t i o n  was done w i t h  t o l u e n e  ( 2 x 5 0  ml) .  

The r e s i d u e  was d i s s o l v e d  i n  220 ml o f  CHC13 a n d  c h r o m a t o g r a p h e d  on  a  s i l i c a  g e l  

c o l u m n  ( 3 5 ~ 2 . 5  cm) f i r s t  w i t h  CHC13 a n d  t h e n  CHCl3fCH30H ( 9 8 : 2 ) .  E v a p o r a t i o n  o f  

t h e  m a i n  f r a c t i o n  y i e l d e d  10 .8  g ( 8 0  % )  o f  2 a s  a  c o l o u r l e s s  s o l i d ,  mp :  2 1 9 -  

220°C. 'H-Nrnr (DMSO-d6) :  12 .39  ( b s ,  1H, NH);  8 . 2 0  ( s ,  l H ,  H - 2 ) ;  7 .99  ( s ,  l H ,  H - 8 ) ;  

7 . 19 -7 .36  (m, 12H, a r y l ) ;  6 . 83  ( d ,  J = 8 .85  Hz,  ZH, o-OMe);  5 .89  ( d ,  J = 4 . 5 7  Hz,  

l H ,  H - 1 ' ) ;  3.72 ( s ,  3H, oMe) .  s. C a l c d  f o r  C30H28N406: C ,  6 6 . 6 5 ;  H,  5 . 2 2 ;  

N, 10 .36 .  Found:  C ,  66 .60 ;  H, 5 . 29 ;  N, 10 .09 .  

2',3'-Di-O-benzoyl-5'-O-(monomethoxytrityl)inosine ( 3 ) .  - - To a  s o l u t i o n  o f  8 . 0  g 

( 1 . 4 8  mmol )  o f  5'-g-(monomethoxytrity1)inosine ( 2 )  i n  d r y  p y r i d i n e  ( 5 0  m l )  was 

a d d e d  u n d e r  c o o l i n g  i n  an  i c e - b a t h  b e n z o y l  c h l o r i d e  ( 1 5  m l ) .  Af te r  s t i r r i n g  f o r  

3  h  a t  room t e m p e r a t u r e  t h e  r e a c t i o n  m i x t u r e  was p o u r e d  o n t o  i c e .  The p r o d u c t  was 



e x t r a c t e d  w i t h  CHC13 ( 8 0 0  m l )  a n d  t h e  CHC13 phase  was washed w i t h  H20,  d r i e d  o v e r  

Na2S04 a n d  e v a p o r a t e d  t o  d r y n e s s .  F i n a l  c o e v a p o r a t i o n  was done w i t h  t o l u e n e  ( 2 x 5 0  

m l ) .  The r e s i d u e  was d i s s o l v e d  i n  CHC13 ( 2 0  m l )  a n d  added  d r o p w i s e  t o  n - h e x a n e  

( 6 0 0  m l )  w i t h  s t i r r i n g  t o  g i v e  3 a s  an  amorphous  powde r  ( 1 0  g ;  9 1  % I .  ' ~ - ~ m r  

(CDC13) :  12 .84  ( b s ,  l H ,  NH) ;  7 . 10 -8 .36  ( m ,  24 H, H-2,  H-8,  a r y l ) ;  6 .81  ( d ,  J = 

8 . 8  Hz, 2H, 0 -OMe) ;  6 .43  ( d ,  J = 6 .4  Hz, l H ,  H - 1 ' ) ;  3 .74  ( s ,  3H, 0CH3) .  - A n a l .  

C a l c d  f o r  C44H36N408: C .  70 .57 ;  H, 4 . 8 4 ;  N, 7 .48 .  Found :  C ,  6 9 . 9 9 ;  H, 4 . 9 3 ;  

N ,  7.27. 

2',3'-Di-0-benzoylinosine (4). - To 50  ml  o f  2  % p-TsOH ( 1  g )  i n  CHC13/CH30H 

( 7 : 3 )  w e r e  added  3 .0  g  ( 4  mmol)  o f  2 a n d  t h e  m i x t u r e  was s t i r r e d  f o r  30  m i n  a t  

r oom t e m p e r a t u r e .  0.045 M p h o s p h a t e  b u f f e r  pH 7  ( 2 0  m l )  was a d d e d  a n d  t h e  p r o -  

d u c t  was e x t r a c t e d  w i t h  CHCI3 ( 6 0 0  m l ) .  The o r g a n i c  p h a s e  was washed w i t h  H20 

( 2 x 2 0 0  m l ) ,  d r i e d  o v e r  Na2S04 a n d  e v a p o r a t e d  t o  d r y n e s s .  P u r i f i c a t i o n  was done 

u s i n g  s i l i c a  g e l  c o l u m n  ( 1 5 ~ 2 . 5  cm) w i t h  CHC13, CHC13/CH30H ( 9 7 : 3 ) .  The p r o d u c t  

f r a c t i o n s  w e r e  c o l l e c t e d  and  e v a p o r a t e d  t o  g i v e  1 . 7 1  g  ( 9 0  % )  o f  4 as a  c o l o u r l e s s  

s o l i d  o f  rnp 14Z0C (decamp.). l ~ - ~ m r  (CDC13 ) :  12 .25  ( b s ,  l H ,  NH) ;  8 . 46  ( s ,  l H ,  

H - 2 ) ;  7.26-8.07 ( m ,  l l H ,  a r y l ,  t H - 8 ) ;  6 .32  ( d ,  l H ,  J = 2 .2  Hz,  H - l o ) ;  5 . 7 9  ( m ,  

l H ,  OH).  Anal. C a l c d  f o r  C24H20N407:  C ,  6 0 . 5 0 ;  H, 4 . 23 ;  N ,  1 1 . 7 6 .  Found :  

C . 6 0 . 1 0 ;  H , 4 . 3 3 ;  N ,  11 .57 .  

2 ' - O - ( t e r t - B u t y l ) d i m e t h y l s i l y l - 5 ' - O - ( m o n o m e t h o x y t r i t y l ) i n o s i n  ( z ) ,  3 ' - 0 - ( t e r t -  

B u t y l ) d i m e t h y l s i l y l - 5 1 - O - ( m o n o m e t h o x y t r i t y l i n o s i n e  ( g ) ,  and  2 ' , 3 ' - D i - 0 - ( t e r t -  

b u t y l ) d i m e t h y l s i l y l - 5 ' - O - ( m o n o m e t h o x y t r i t y i n o s i n e  ( l ) .  - a )  5 .92  g  ( 1 0 . 3 5  

mmol)  o f  5'-0-(monomethoxytrity1)inosine ( 2 )  w e r e  made a n h y d r o u s  b y  c o e v a p o r a t i o n  

w i t h  d r y  p y r i d i n e  ( 3 x 1 0  m l )  and  t a k e n  up  i n  48  ml o f  d r y  p y r i d i n e ,  ( t e r t - b u t y l l -  

d i m e t h y l s i l y l  c h l o r i d e  ( 1 . 9 8 2  g;  13 .15  mmol )  a n d  i m i d a z o l e  ( 1 . 7 8  g ;  26 .3  mmol )  

we re  a d d e d  a n d  t h e  m i x t u r e  was s t i r r e d  a t  room t e m p e r a t u r e  f o r  24 h .  CH30H ( 6  m l )  

was a d d e d  a n d  t h e  s o l u t i o n  was e v a p o r a t e d  t o  314 o f  i t s  v o l u m e  a n d  e x t r a c t e d  w i t h  

CHC13 ( 2 x 5 0 0  m l ) .  The o r g a n i c  p h a s e  was washed w i t h  H20 ( 2 x 2 0 0  m l ) ,  d r i e d  o v e r  

Na2S04 a n d  e v a p o r a t e d  a g a i n  t o  d r y n e s s .  F i n a l  e v a p o r a t i o n  was done w i t h  t o l u e n e  

and  t h e  r e s i d u e  was a l l o w e d  t o  s t a n d  i n  E tOAc.  P a r t  o f  2 ' - 0 - ( % - b u t y l ) d i m e t h y l -  

silyl-5'-0-(monomethoxytrity1)inosine ( 5 )  c r y s t a l l i z e d  o u t  f r o m  EtOAc i n  c o l o u r -  

l e s s  n e e d l e s  ( 1 . 5  g ;  22 % ) ,  m p  219 -221°C .  The f i l t r a t e  was c o n c e n t r a t e d ,  a p p l i e d  

t o  a  s i l i c a  g e l  c o l u m n  ( 3 0 ~ 2 . 5  cm) a n d  c h r o m a t o g r a p h e d  w i t h  t o l u e n e / C 2 H 5 0 A c  ( 9 0 : l )  
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to elute first the Z1,3'-disilyl product l ,  which was obtained in 3 % yield 

(0.238 g) as a solid foam. ' ~ - ~ m r  (C0Cl3): 13.14 (s, 1H, NH); 8.02 and 7.89 

(1H each, s, purine protons); 7.14-7.47 (m, 12H, aryl); 6.82 (d, J = 8.8 Hz, 2H, 

o-OMe); 5.95 (d, J = 5.8 Hz, lH, H-1'); 4.70 (t, 1H, H-2'); 4.19-4.24 (m, 2H, 

H-3', H-4'); 3.77 (5, lH, 0CH3); 0.84 and 0.76 (25, 18H, 2xC(CH3I3; -0.03, -0.04, 

-0.06, -0.27 (4s, 12H, ~ x S ~ ( C H ~ ) ~ ) .  Anal. Calcd for C42H56N406Si2: C, 65.59; 

H, 7.34; H, 7.28. Found: C, 65.75; H, 7.56; N, 6.97. 

b) Continuation of the chromatography with toluene/C2H50Ac (4:1) gave 1.23 g 

(18 % )  2 ' - ~ - ~ ~ - b u t y l ) d i m e t h y l s i l y l - 5 ' - O - ( m o n o m e t h o x y t r i t y l i n o s i n e  ( 5 )  as a 

solid foam. '~-~rnr (CDC13): 13.33 (s, iH, NH); 8.13 (s, lH, H-2); 8.03 (s, IH, 

H-8); 7.47-7.22 (m, 12H, aryl); 6.82 (d, J = 8.5 Hz, 2H, 0-OMe); 6.02 (d, J = 

5.5 Hz, lH, H-1'); 4.89 (t, lH, H-2'); 4.26-4.34 (m, 2H, H-3', H-4'); 3.77 (5, 

3H, 0CH3); 0.85 (5, 9H, C(CH3)3); 0.01, -0.12 (Zs, 6H, Si(CH3I2). Anal. Calcd 
for C36H42N406Si: C, 66.03; H, 6.46; N, 8.55. Found: C, 65.78; H. 6.54; 

N, 8.59. 

C) Finally the 3 ' - ~ - ( ~ - b u t y l ) d i m e t h y l s i 1 y l - 5 ' - ~ - ( m o n o m e t h o x y t r i t y l ) i n o s i n e  

( 6 )  was eluted with toluene/C2H50Ac (2:3) to give 2.71 g (40 % )  of a colourless 

solid. l ~ - N m r  (CDCI3): 13.30 (s, lH, NH); 8.17 (s, lH, H-2); 8.05 (s, lH, H-8); 

7.14-7.44 (m, 12H, aryl); 6.75 (d, J = 8.85 Hz, 2H, 0-OMe); 6.00 (d, J = 4.8 Hz, 

1H, H-1'); 4.64 (t, lH, H-2'); 4.51 (t, lH, H-3'); 4-20 (m, lH, H-4'); 3.75 (s, 

3H, 0CH3); 0.88 (s, 9H, C(CH3I3); 0.08, 0.01 (Zs, 6H, Si(CH3l21. Anal. Calcd 
for C36H42N406Si: C, 66.03; H, 6.46; N, 8.55. Found: C, 66.31; H, 6.65; 

N, 8.27. 

2',3'-Di-0-(tert-Buty1)dimetyhlsilylinosine ( 8 ) .  - A solution of 0.966 g (1.256 

mmol) of Z in 25 ml of 2 % p-TsOH (500 m g )  in CH2C12/CH30H (7:3) was stirred at 

room temperature for 20 min. 15 ml of 0.045 M phosphate buffer OH 7 were added and 

then the solution was extracted with CHC13 (3x150 ml). The organic phase was dried 

over Na2S04, filtered and evaporated to give a gum. The residue was dissolved in 

5 ml of CHC13 and chromatographed on a silica gel column (10~2.5 cm) with CHC13, 

CHC13/CH30H (98:21. The main fractions were collected and evaporated to give 

0.54 g (86 % )  of as a colourlers foam. I H - N ~ ~  (DMSO-d6): 12.42 (bs, lH, NH); 

8.38 (s, lH, H-2); 8.09 (s, lH, H-8); 5.88 (d, 3 = 6.7 Hz, lH, 1 5.24 (t, lH, 



5'-OH); 0.90 and 0.69 (Zs, 18H, ~ x C ( C H ~ ) ~ ) ;  0.10, 0.89, -0.11, -0.38 (4s, 12H), 

2 ~ S i ( c H ~ ) ~ ) .  Anal. Calcd for C22H40N405Si2: C, 53.19; H, 8.11; N ,  11.27. 

Found: C, 53.43; H, 8.31; N, 11.25. 

3'-O-(tert-Butyl)dimethylsilylinosine-2'-[2,5-dichlorphenyl 2-(p-nitropheny1)- 

ethyl phosphatel (2). - 1.028 g (1 mmol) of the fully protected phosphotriester 

!p . . were stirred with 20 ml of 2 % p-TsOH (400 mg) in CHC13/CH30H (4:l) for 30 min 

at room temperature. 0.045 M Phosphate buffer pH 7 (20 ml) was added and the pro- 

duct was extracted with CHC13 (500 ml), dried over Na2S04 and evaporated to dry- 

ness. The crude product was purified by silica gel column (15~2.5 cm) chromatogra- 

phy using CHC13, CHC13/CH30H (96:4). The pure product fractions were collected and 

evaporated. The residue was dissolved in CHC13 (5 ml) and added dropwise to n- 

hexane (200 ml). The white powder was filtered and dried in vacuum to give 0.696 g 

(92 % )  of 2 as an amorphous powder. Anal. Calcd for C30H36C12N5010P Si; C ,  47.62; 

H, 4.79; N, 9.25. Found: C ,  47.53; H, 4.89; N ,  9.27. 

3'-O-(tert-8utyl)dimethylsilyl-5'-0-(monomethoxytrityl)inosine-2'-[2,5-dichlo~o- 

phenyl 2-(p-nitropheny1)ethyl phosphatel ( 1 ) .  - 1.26 g (4.5 mmol) of 2.5-di- 

chlorophenylphosphorodichloridate and 0.683 g (9.9 mmol) of 1,2,4-triazole were 

stirred in pyridine (7.4 ml) in an ice-bath for 15 min. Compound 6 (1.96 g; 3 mmol) - 

was added, the mixture was stirred for 30 min till tlc showed complete conversion, 

and then (2-(e-nitropheny1)ethanol ( 1  g; 6 mmol) was added and stirring was conti- 

nued for 6 h. The product was extracted with CHC13 (2x250 ml), the CHC13-phase was 

washed with H20 (2x100 ml), dried over Na2S04 and evaporated to dryness. Final eva- 

poration was done with toluene (2x50 ml) and purification by using silica gel 

chromatography (20~2.5 cm) in CHCl3/CH30H (97:3). The product fractions were col- 

lected and evaporated to give 2.92 g (95 % )  of !Q as a colourless foam. Anal. . . 

Calcd for C50H52C12N5011P Si: C, 58.36; H, 5.09; N ,  6.80. Found: C, 58.66; 

H, 5.07; N, 6.76. 

2 ' - O - ~ t e r t - B u t y l ) d i m e t h y l s i l y l - 5 1 - 0 - ( m o n o m e t h o x y t r i t y l ) i n o s i n y l - ~ 2 - ~ p - n i t r o p h e n y l ) -  

ethyltriethylammonium phosphatel ( 1 .  - A solution of 3.35 g (20 mmol) of e-nitro- -. . . 

benzaldoxime in 20 ml of (C2H5)3N/dioxane/H20 (1:l:l) was stirred at room tempera- 

ture for 20 min. Then 2.05 g (2 mmol) of were added and stirring was continued 

for 3 h. The solution was evaporated after addition of 100 ml of pyridine. 
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The r e s i d u e  was c o e v a p o r a t e d  t w i c e  w i t h  t o l u e n e  ( 2 x 5 0  m l )  and d i s s o l v e d  i n  CHC13 

and  c h r o m a t o g r a p h e d  on a  s i l i c a  g e l  co lumn  ( 1 0 ~ 2 . 5  cm) w i t h  500 ml CHC13, 1000 m l  

CHC13/CH30H ( 9 7 : 3 ) ,  and  1000 ml CHC13/CH30H/(C2H5)3N ( 8 : l : l ) .  E v a p o r a t i o n  of t h e  

ma in  f r a c t i o n  y i e l d e d  a s o l i d  r e s i d u e ,  w h i c h  was d i s s o l v e d  i n  6  ml o f  CHC13 and  

added d r o p w i s e  t o  a s t i r r e d  s o l u t i o n  o f  500 mi o f  n - h e x a n e .  The p r e c i p i t a t e  was 

c o l l e c t e d  by  s u c t i o n  a n d  d r i e d  i n  vacuum a t  40°C t o  y i e l d  1.88 g  (95  % )  o f  a  c o -  

l o u r l e s s  powder .  rn. C a l c d  f o r  C50H65N60,1P S i :  C ,  60 .65;  H, 6 .61;  N ,  8 .48.  

Found: C ,  60 .71;  H, 7 .02;  N, 8 .34 .  

P 2 ' - O - ( t e r t - B u t y l ) d i m e t h y l s i l y l - 5 1 - 0 - ( m o n o m e t h o x y t r i t y l ) i n o s i n y l 2 ' - [ O  - ( 2 - ( p -  

Nitrophenyl)ethyl)l'5')-2',3'-di-0-benzoylinosine (12). - A m i x t u r e  o f  2 .277  g  

(2 .3  mmol)  o f  t h e  p h o s p h o d i e s t e r  and  0 .952 g  ( 2  mmol) o f  4 was c o e v a p o r a t e d  

t h r e e  t i m e s  w i t h  d r y  p y r i d i n e  ( 3 x 5  m i ) .  The r e s i d u e  was t h e n  d i s s o l v e d  i n  20 ml 

o f  p y r i d i n e ,  2 - n i t r o - 1 , 2 , 4 - t r i a z o l e  ( 1 . 5 7  g ;  13.8 mmol ) ,  and  QSCl (1 .04 g ;  4 .6  

mmol) we re  added and  t h e  m i x t u r e  was s t i r r e d  a t  room t e m p e r a t u r e  f o r  16 h .  The 

m i x t u r e  was quenched by  0.045 M p h o s p h a t e  b u f f e r  pH 7 ( 1 0  m l )  a n d  t h e  c r u d e  p r o -  

d u c t  was e x t r a c t e d  w i t h  CHCI3 ( 8 0 0  m l ) .  A f t e r  e v a p o r a t i o n  o f  t h e  s o l v e n t ,  t h e  p r o -  

d u c t  was p u r i f i e d  by  s i l i c a  g e l  co lumn  c h r o m a t o g r a p h y  ( 2 0 ~ 2 . 5  cm) u s i n g  CHC13, 

CHC13/CH30H ( 9 5 : 5 )  t o  g i v e  2.0 g  ( 7 6  % )  o f  -. 12 as a  s o l i d  foam. Anal. C a l c d  f o r  

C H  N  0  P S i . l  H20: C, 60 .03 ;  H, 5.18; N ,  9 .26.  Found:  C ,  59 .53;  H, 5 .16;  68 68 9  17 

N, 9 .25.  

P 2 ' - 0 - ( t e r t - B u t y l ) d i m e t h y l s i l y l i n o s i n y l ~ 2 ' - 0  -(2-(p-nitrophenyl)ethy1)1*5'>-2',3'- 

d i - 0 - b e n z o y l i n o s i n e  ( 1 3 ) .  - 1.358 g  ( 1  mmol) o f  1; were s t i r r e d  f o r  30 m i n  w i t h  

20 ml o f  2  % p-TsOH ( 4 0 0  mg) i n  CH2Cl2/CH3OH(4:1).  0 .045 M Phospha te  b u f f e r  pH 7 

( 2 0  m l )  was added and  t h e  p r o d u c t  was e x t r a c t e d  w i t h  CHC13 ( 5 0 0  m l ) .  The o r g a n i c  

phase was d r i e d  o v e r  Na2S04 and  e v a p o r a t e d  t o  d r y n e s s .  F o r  p u r i f i c a t i o n ,  s i l i c a  

g e l  co lumn  c h r o m a t o g r a p h y  ( 1 5 ~ 2 . 5  cm) was used  and e l u t e d  w i t h  CHC13. CHC13/CH30H 

( 9 : l )  t o  g i v e  0.906 g  ( 8 3  % )  o f  1 3  as a  c o l o u r l e s s  s o l i d .  Anal. C a l c d  f o r  

C48H52Ng016P S i :  C ,  53 .88;  H, 4 .89;  N, 11.79.  Found:  C, 53.36;  H, 5 .00;  

N, 11.81. 

P 2 ' - O - ( t e r t - B u t y l ) d i m e t h y l s i l y l - 5 ' - 0 - ( m o ~ o m e t h o x y t r i t y l i n o s i n y l 2 ' - O  - ( 2 - ( p -  

n i t r o p h e n y l ) e t h y l ) l + 5 ' l - 2 1 - 0 - ( t e r t - b u t ~ l ~ d i m e t h y l s i l y l i n o s i n e - 2 ' - l 2 , 5 - d i c h l o r o -  

p h e n y l  1 - ( p - n i t r o p h e n y 1 ) e t h y l  p h o s p h a t e ]  . - - - A m i x t u r e  o f  0 .84 g  (0 .85  mmol) 



of 11 and 0.49 g (0.65 mmol) of 2 . was coevaporated three times with 3 ml of dry 

pyridine and then the residue was dissolved in 7.5 ml of pyridine. 2-Nitro-1,2,4- 

triazole (0.580 g ;  5.1 mmol) and QSC1 (0.387 g; 1.7 mmol) were added and then the 

solution was stirred at room temperature for 48 h. The reaction mixture was then 

extracted with CHC13 (800 ml), washed with H20 (2x100 ml), dried over Na2S04 and 

evaporated. After coevaporation with toluene (3x20 ml) the crude product was pu- 

rified by silica gel column chromatography ( 3 5 ~ 2 . 5  cm) using CHC13 and CHC13/ 

CH30H (98:Z). The main fractions were collected and after evaporation dissolved 

in 5 ml of CHC13 and then the solution was added dropwise to n-hexane (250 ml) to 

give 0.74 g (71 % )  of 14 as an amorphous powder. Fan. Calcd for C74H82C12N10- 
020P2Si2: C, 54.77; tl, 5.22; N ,  8.63. Found: C ,  54.76; H ,  5.15; N ,  9.09. 

P 2'-O-(tert-Butyl)dimethylsilyl-51-0-(monomethoxytrityl)inosinyl{2-[O -(2-(p- 

nitrophenyl)ethyl)l-5')-21-0-(tert-butyl)dimethylsilylinosine-2~-[2-(p-nitrophe- 

ny1)ethyl triethylammonium phosphate] (1). - A solution of 0.416 g (2.5 mmol) 

of e-nitrobenzaldoxime in 15 ml of (C2H5)3N/dioxane/Hz0 (1 : l : l )  was stirred at 

room temperature for 2 0  min. Then 0.409 g (0.25 rnrnol) of 14 were added and stir- 
ring continued for 4 h .  The solution was evaporation after addition of 3 0  rnl of 

dry pyridine and then coevaporated with toluene (2x50 ml). The residue was dis- 

solved in CHC13 and applied to a silica gel column (10~2.5 cm) and eluted with 

CHC13, CHC13/CH30H (95:5) and CHC13/CH30H/(C2H5)3N (7:l:l). The main fraction was 

evaporated and finally coevaporated with toluene to give 0.374 g (95 % )  of 15 as 

a foam. Anal. Calcd for C74H7gN11020P2Si2: C, 56.30; H ,  6.19; N, 9.76. Found: 

C, 56.38; H, 6.26; N, 9.60. 

P 2'-O-(tert-Butyl)dimethylsilyl-51-0-(monoethoxytrityl)inosinyl2'-[O -(2-(p- 

nitrophenyl)ethyl)]-51)-2',3'-bis-0-(tert-butyl)dimethylsilylinosine ( 1 6 ) .  - 
A mixture of 0.99 g (1 mmol) of 11 and 0.425 g (0.8 mrnol) of 8 was coevaporated 
with dry pyridine and finally dissolved in pyridine (10 ml). 2-Nitro-1,2,4-tri- 

azole (0.684 g; 6 mrnol) and QSC1 (0.455 g; 2 rnmol) were added and the solution 

stirred at room temperature for 23 h. 0.045 M Phosphate buffer pH 7 (100 ml) was 

added and the reaction mixture was extracted with CHC13 (500 ml), the CHC13 phase 

was dried over Na2S04 and evaporated to dryness and finally coevaporation was done 

with toluene (2x20 ml). Purification was achieved by silica gel column chromato- 
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g r a p h y  u s i n g  CHC13 and  CHC13/CH30H ( 9 6 : 4 ) .  The p r o d u c t  f r a c t i o n s  w e r e  c o l l e c t e d  

and  e v a p o r a t e d  t o  g i v e  0.868 g  ( 7 9  % )  o f  a  c o l o u r l e s s  f oam.  Anal. C a l c d  f o r  

C66H88Ng015P S i 3 :  C, 58.17;  H, 6.51;  N, 9.25.  Found :  C, 57 .71 ;  H, 6.47;  

N, 9 . 17 .  

P  2 ' - 0 - ( t e r t - B u t y 1 ) d i m e t h y l s i l y l i n o s i n y l - t o - 0  - ( 2 - ( p - n i t r o p h e n y 1 ) e t h y l  ) l + 5 ' 1 -  

2',3'-bis-0-(tert-buty1)dimethylsilylinosine ( 1 ) .  - 0 .641  g  (0 .46  mmol)  o f  14 
was t r e a t e d  w i t h  10  ml  o f  2  % p-TsOH ( 2 0 0  mg) i n  CHC131CH30H ( 7 : 3 )  a t  room tempe -  

r a t u r e  f o r  30  m i n .  A f t e r  a d d i t i o n  o f  p h o s p h a t e  b u f f e r  pH 7  t h e  p r o d u c t  was e x t r a c -  

t e d  w i t h  CHC13 ( 5 0 0  m l ) .  The o r g a n i c  phase  was washed w i t h  H20 ( 2 x 5 0  m l )  a n d  e v a -  

p o r a t e d  t o  d r y n e s s .  P u r i f i c a t i o n  on  a s i l i c a  g e l  c o l u m n  ( 1 3 x 2 5  cm) w i t h  CHC13 a n d  

CHC13/CH30H ( 9 7 : 3 )  gave  0 .447  g  ( 8 8  % )  o f  -. a s  a  s o l i d  foam. Anal. C a l c d  f o r  

C46H72Ng014P S i 3 :  C ,  50 .62 ;  H, 6 . 65 ;  N, 11 .52 .  Found :  C ,  50 .37 ;  H, 6 .73 ;  

N,  11.40.  

P  2'-O-(tert-Butyl)dimethylsilyl-5'-0-(monomethoxytrityl)inosinyl2'-O - ( 2 - ( p -  

P  p- 
P  phenyl~ethyl)l+5')-2'-O-(tert-butyl)dimethylsilylinosinyl2'-[O - ( 2 - ( p - n i t r o p h e n y 1 ) -  

ethy1)1*5')-2',3'-di-0-benzoylinosine (1:). - A  m i x t u r e  o f  0.207 g  ( 0 . 1 3  rnmol) 

o f  15 a n d  0.130 g  ( 0 . 1 2  mmol )  o f  1% was c o e v a p o r a t e d  t h r e e  t i m e s  w i t h  3  ml  o f  d r y  

p y r i d i n e .  The r e s i d u e  was d i s s o l v e d  i n  1  m l  o f  p y r i d i n e ,  2 - n i t r o - 1 , 2 , 4 - t r i a z o l e  

( 0 . 0 8 3  g;  0.79 mmol)  a n d  QSC1 ( 0 . 0 5 9  g;  0 . 26  mmol )  w e r e  a d d e d  and  a f t e r  s t i r r i n g  

a t  r oom t e m p e r a t u r e  f o r  24 h  t h e  p r o d u c t  was e x t r a c t e d  w i t h  CHC13 ( 5 0  m l ) .  The 

CHC13 p h a s e  was wshed w i t h  H20 ( 2 x 2 0  m l ) ,  e v a p o r a t e d  t o  d r y n e s s  a n d  c o e v a p o r a t e d  

w i t h  t o l u e n e .  P u r i f i c a t i o n  was done on  p r e p a r a t i v e  s i l i c a  g e l  p l a t e s  ( 2 0 ~ 2 0 ~ 0 . 2  

cm) d e v e l o p i n g  f i r s t  w i t h  t o l uene /CZH50Ac /CH30H ( 5 : 4 : 1 )  a n d  s e c o n d l y  w i t h  CHC13/ 

CH30H ( 9 : l ) .  The p r o d u c t  b a n d  was c u t  a n d  e l u t e d  w i t h  CHC13/CH30H ( 4 : 1 1  t o  g i v e  

0 .25  g  ( 8 1  % )  o f  p u r e  t e t r a m e r  1: as a  s o l i d  f oam.  Anal. C a l c d  f o r  C116H132N1g- 

0 3 4 P 3 S i 3 :  C, 54 .56 ;  H, 5 . 21 ;  N, 10 .42 .  Found :  C ,  54 .02 ;  H, 5.01;  N,  10 .12 .  

P  2'-O-(tert-Butyl)dimethylsilyl-5'-0-(monomethoxytrityl)inosinyl2'-O - ( 2 - ( p -  

P  nitrophenyl)ethyl)l~5'J-2'-0-~tert-butyldimethylsilylinosinyl2-O - ( 2 - ( p - n i t r o -  

phenyl~ethyl)l+5'1-2',3'-bis-0-(tert-butyl)dimethylsilylinosine ( 1 % ) .  - A  m i x t u r e  

o f  0 . 247  g  ( 0 .20  mmol )  o f  11 and  0.22 g  (0 .2  mmol )  o f  Il was c o e v a p o r a t e d  t h r e e  

t i m e s  w i t h  3  ml  o f  d r y  p y r i d i n e .  The m i x t u r e  was t h e n  d i s s o l v e d  i n  2 .5  ml  o f  d r y  



pyridine, 2-nitro-1,2,4-triazole (0.17 g; 1.5 mmol) and QSC1 (0.154 g ;  0.5 mmol) 

were added and the mixture was stirred at room temperature for 20 h. The mixture 

was then extracted with 500 ml of CHC13. The organic phase was washed with 0.045 M 

phosphate buffer pH 7, dried over Na2S04 and evaporated to dryness. Final coeva- 

poration with done with toluene and purified by silica gel column chromatography 

( 1 3 ~ 2 . 5  cm) using CHC13 and CHC13/CH30H (96:4) to yield 0.348 g (88 % )  of pure 

trimer 19 as an amorphous powder. E. Calcd for CgOH120N14024P2Si4: C, 55.25; 

H, 6.18; N, 10.02. Found: C ,  55.37; H, 6.43; N, 9.85. 

Inosinyl-(2'-5')-inosinyl-(2'-5')-inosinyl-(2-5')-inosine ( Z g ) .  - A solution of 

13.3 mg (5.2 mmol) of l g  in 4 ml of 0.5 M D B U  in dry pyridine was stirred at room 

temperature for 18 h. The mixture was then neutralized with 2 ml of 1 M AcOH in 

pyridine, evaporated and coevaporated twice with 3 ml of dry pyridine. The resi- 

due was then treated with 3 ml of 0.5 M Bu4NF in pyridine and stirred at room 

temperature for 24 h. The mixture was evaporated and treated with conc. ammonia 

(6 ml) and stirred at room temperature for 48 h. The final deblocking of the 5'- 

monomethoxytrityl group was done with 5 ml of 80% AcOH at room temperature for 

18 h. The solution was again evaporated and coevaporated several times with H20 

to remove AcOH and finally taken up in H20 (10 ml) and then was applied to a DEAE- 

Sephadex A-25 column (60x1 cm) using a linear gradient of 0.001 M-0.8 M E t 3 ~ ~ + -  

HCO; buffer. The product fractions were collected and evaporated to dryness, co- 

evaporated several times with H20 and lyophilized to give 225 OD (90 % )  of the 

Pure tetramer. Rf on cellulose in i-C3H70H/conc. NH3/H20 (55:10:35) = 0.67 (AMP = 

0.70). Rf on PEI-cellulose in 0.2 M NH4HC03 = 0.25 (AMP = 0.52). The hypochromi- 

city of the inosine-2',5'-tetramer obtained by alkaline hydrolysis was calculated 

to 9.0 % considering an extinction coefficient of E = 12200 for PI. 

inosinyl-(2'-5')-inosinyl-(2'-5')-inosin (21). - A solution of 19.8 mg (10 mmol) 

of 12 in 5 mi of 0.5 M D B U  in dryepyridine was stirred at room temperature for 6 h. 

The mixture was then neutralized with 2.5 mi of 1 M AcOH in pyridine, evaporated 

and the residue was treated with 5 ml of 0.5 M Bu4NF. After stirring for 48 h it 

was evaporated and the residue was treated with 6 ml of 80% AcOH and kept at 10°C 

for 2 0  h. The solution was again evaporated and coevaporated several times with 

H 2 0  The purification was done using a OEAE-Sephadex A-25 column (60x1 cm) with 

( C ~ H ~ ) ~ N H + H C O ;  buffer (linear gradient 0.001-0.5 M I .  The product fractions were 
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c o l l e c t e d ,  e v a p o r a t e d  and  f i n a l l y  c o e v a p o r a t e d  s e v e r a l  t i m e s  w i t h  H20 t o  g i v e  

333 OD ( 9 1  % )  o f  21. -. R f  on c e l l u l o s e  i n  i -C3H70H/conc .  NH3/H20 ( 5 5 : 1 0 : 3 5 )  = 0 .70 

(AMP = 0 . 7 0 ) ;  Rf on P E I - c e l l u l o s e  i n  0 .2  M NH4HC03 = 0.45 (AMP = 0 . 5 2 ) .  

The h y p o c h r o m i c i t y  o f  t h e  i n o s i n e - 2 ' , 5 ' - t r i m e r  o b t a i n e d  by  a l k a l i n e  h y d r o l y s i s  

was c a l c u l a t e d  t o  8.5 % c o n s i d e r i n g  an e x t i n c t i o n  c o e f f i c i e n t  o f  E = 12200 f o r  p l .  
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