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roxy-2-propoxymethyl)purine  and  certain  esters  thereof.  The 
present  process  and  intermediates  reduce the  number of reaction 
steps  to  prepare  these  compounds  as  compared  to  prior  proces- 
ses.  The  products  are  useful  as  antiviral  agents. 



T h i s   i n v e n t i o n   r e l a t e s   to  a  p r o c e s s   f o r   p r e p a r i n g  

2 , 6 - s u b s t i t u t e d   - 9 - ( 1 , 3 - d i h y d r o x y - 2 - p r o p o x y m e t h y l ) p u r i n e s  

and  c e r t a i n   e s t e r s   t h e r e o f .   The  i n v e n t i o n   a l s o   r e l a t e s  

to  n o v e l   i n t e r m e d i a t e s   u s e f u l   in   t h e   a b o v e   p r o c e s s   and  t o  

a  p r o c e s s   f o r   p r e p a r i n g   t h e s e   i n t e r m e d i a t e s .  

The  c o m p o u n d s   9 - ( 1 , 3 - d i h y d r o x y - 2 - p r o p o x y m e t h y l ) -  

g u a n i n e   and  2 , 6 - d i a m i n o - 9 - ( 1 , 3 - d i h y d r o x y - 2 - p r o p o x y m e t h y l ) -  

p u r i n e   and  c e r t a i n   e s t e r s   t h e r e o f   a r e   p o t e n t   a n t i v i r a l  

a g e n t s   and  have   been   p r e p a r e d   by  m e t h o d s   d i s c l o s e d   i n  

U.S .   4 , 3 5 5 , 0 3 2   and  E u r o p e a n   p a t e n t   a p p l i c a t i o n s   4 9 , 0 7 2 ;  

7 2 , 0 2 7   and  7 4 , 3 0 6 .   The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  a n  

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

more  s t a b l e   t h a n   known  i n t e r m e d i a t e s   and  i s   p r e p a r e d   i n  

l e s s   s t e p s .   One  e m b o d i m e n t   of  t h e   i n s t a n t   i n v e n t i o n   a l s o  

e l i m i n a t e s   t h e   c o s t l y   and  t i m e   c o n s u m i n g   h y d r o g e n a t i o n  

s t e p   f o r   r e m o v a l   of  t h e   p r o t e c t i n g   b e n z y l   g r o u p s   f rom  t h e  

h y d r o x y   g r o u p s   on  t h e   s i d e   c h a i n .   A n o t h e r   e m b o d i m e n t   o f  

t h e   p r e s e n t   i n v e n t i o n   a v o i d s   t h e   c h l o r o m e t h y l a t i o n   s t e p  

of  t h e   known  p r o c e s s   w h i c h   y i e l d s ,   as  a  b y - p r o d u c t ,  



b i s c h l o r o m e t h y l e t h e r ,   a  known  c a r c i n o g e n .   The  i n v e n t i o n  

a l s o   r e l a t e s   to   t h e   n o v e l   i n t e r m e d i a t e s   and  to  a  m e t h o d  

of  p r e p a r i n g   t h e m .  

The  f i r s t   a s p e c t   of  t h e   i n v e n t i o n   i s   a  p r o c e s s   f o r  

p r e p a r i n g   9 - ( 1 , 3 - d i h y d r o x y - 2 - p r o p o x y m e t h y l ) g u a n i n e   a n d  

2 , 6 - d i a m i n o - 9 - ( 1 , 3 - d i h y d r o x y - 2 - p r o p o x y m e t h y l ) p u r i n e   a n d  

c e r t a i n   e s t e r s   t h e r e o f   as  d e p i c t e d   by  t h e   f o l l o w i n g  

r e a c t i o n   s e q u e n c e :  

REACTION  SEQUENCE 



w h e r e i n   R1  i s   a  r e m o v a b l e   g r o u p ,   R2  i s   h y d r o g e n   or  a 

s t e r i c a l l y   h i n d e r e d   a c y l   g r o u p ,   Y  i s   amino   or   h y d r o x y ,   W 

i s   an  a p p r o p r i a t e l y   s u b s t i t u t e d   p u r i n e   g r o u p   and  n  i s   0 

or  1 .  

A n o t h e r   a s p e c t   of  t h e   i n v e n t i o n   a r e   t h e   n o v e l  

i n t e r m e d i a t e s   of  t h e   f o r m u l a  

w h e r e i n   R 1  i s   a  s t e r i c a l l y   h i n d e r e d   g r o u p   or  R 5 C ( 0 )  

w h e r e i n   R 5  i s   a l k y l   or  o p t i o n a l l y   s u b s t i t u t e d   p h e n y l   o r  

t h e   two  R 1 ' s   t o g e t h e r   a r e  w h e r e i n   Z  i s  

o p t i o n a l l y   s u b s t i t u t e d   p h e n y l   and  Z1  i s   h y d r o g e n   or  Z 

and  Z1  a re   b o t h   m e t h y l ;  



w h e r e i n   Rl  i s   a  s t e r i c a l l y   h i n d e r e d   g r o u p ,   a n  

o p t i o n a l l y   s u b s t i t u t e d   b e n z y l   g r o u p   or  R5  C(O)  w h e r e i n  
R5  i s   a l k y l   or  o p t i o n a l l y   s u b s t i t u t e d   p h e n y l   or   t h e   t w o  
R 1 ' s   t o g e t h e r   a r e  w h e r e i n   Z  i s   o p t i o n a l l y  

s u b s t i t u t e d   p h e n y l   and  Z1  i s   h y d r o g e n   or   Z  and  Z   a r e  

b o t h   m e t h y l   and  n  i s   0  or  1,  a n d  

w h e r e i n   W  i s   a  p r o t e c t e d   g u a n i n e ,   2 - a m i n o - 6 - c h l o r o p u r i n e  

or  2 , 6 - d i c h l o r o p u r i n e ;   and  Z  i s   o p t i o n a l l y   s u b s t i t u t e d  

p h e n y l   and  Z1  i s   h y d r o g e n   or   Z  and  Z1  a r e   b o t h   m e t h y l .  

Yet  a n o t h e r   a s p e c t   of  t h e   i n v e n t i o n   i s   a  p r o c e s s   f o r  

p r e p a r i n g   t h e   n o v e l   i n t e r m e d i a t e s   of  f o r m u l a   ( I I I ) .  

As  u s e d   in   t h e   s p e c i f i c a t i o n   and  a p p e n d e d   c l a i m s ,  

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

h a v e   t h e   m e a n i n g   i n d i c a t e d .  

The  t e r m   " a l k y l "   r e f e r s  t o   a  s t r a i g h t   or   b r a n c h e d  

c h a i n   m o n o v a l e n t   s u b s t i t u e n t   c o n s i s t i n g   s o l e l y   of  c a r b o n  

and  h y d r o g e n ,   c o n t a i n i n g   no  u n s a t u r a t i o n   and  h a v i n g   o n e  
to  n i n e t e e n   c a r b o n   a t o m s .   E x a m p l e s   of  a l k y l   a r e   m e t h y l ,  

n - b u t y l ,   2 - m e t h y l - 2 - p r o p y l ,   n - o c t y l ,   n - d e c y l ,  

n - t e t r a d e c y l   and  n - n o n a d e c y l .   The  t e r m   " l o w e r   a l k y l "  
r e f e r s   to  a l k y l   g r o u p s   as  d e f i n e d   a b o v e   bu t   c o n t a i n i n g  

one  to   s i x   c a r b o n   a t o m s .   The  t e r m   " 1 - a d a m a n t y l "   r e f e r s  

to   t h e   f o l l o w i n g   r i n g   s t r u c t u r e .  



" L o w e r   a l k o x y "   r e f e r s   to  " l o w e r   a l k y l - 0 - "   w h e r e i n  

" l o w e r   a l k y l "   i s   as  d e f i n e d   a b o v e .   E x a m p l e s   of  " l o w e r  

a l k o x y "   a r e   m e t h o x y ,   e t h o x y ,   i - b u t o x y   and  n - h e x y l o x y .  

" A c y l "   r e f e r s   to  t h e   g r o u p   RC(0)   w h e r e i n   R  i s   a  

l o w e r   a l k y l   g r o u p ,   R5  or  a  s t e r i c a l l y   h i n d e r e d   a l k y l  

g r o u p .   E x a m p l e s   of  " a c y l "   a r e   a c e t y l ,   p r o p a n o y l ,  

n - b u t a n o y l   and  2 , 2 - d i m e t h y l p r o p a n o y l .  

" O p t i o n a l l y   s u b s t i t u t e d "   r e f e r s   to  s u b s t i t u t i o n   on  a  

p h e n y l   r i n g   w i t h   one  or  two  l o w e r   a l k y l   or  l o w e r   a l k o x y .  

The  t e r m   " h y d r o g e n   d o n o r "   r e f e r s   to   a  s u b s t a n c e  

w h i c h   g e n e r a t e s   h y d r o g e n   i o n s .   E x a m p l e s   of  h y d r o g e n  

d o n o r s   a r e   h y d r o g e n   g a s ,   c y c l o h e x e n e ,   1 , 4 - c y c l o h e x a d i e n e  

and  t h e   l i k e .  

" R e m o v a b l e   g r o u p s "   r e f e r s   to   any  g r o u p   w h i c h   may  b e  

r e m o v e d   b y  h y d r o l y s i s   or  h y d r o g e n a t i o n .   E x a m p l e s   o f  

" r e m o v a b l e   g r o u p s "   u s e f u l   in  t h e   p r e s e n t   i n v e n t i o n   a r e  

a)  s t e r i c a l l y   h i n d e r e d   g r o u p s ;  
b)  o p t i o n a l l y   s u b s t i t u t e d   b e n z y l ;  
c)  R5C(O)  w h e r e i n   R5  i s   a l k y l   or  o p t i o n a l l y  

s u b s t i t u t e d   o h e n v l :   a n d  

d )  w h e r e i n   Z  i s   o p t i o n a l l y   s u b s t i t u t e d  

p h e n y l   and  Z1  i s   h y d r o g e n   or  Z  and  Z1  a r e  

b o t h   m e t h y l .  

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

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

w i t h   t h e   p r i m a r y   h y d r o x y   g r o u p s   of  g l y c e r o l .   E x a m p l e s   o f  

" s t e r i c a l l y   h i n d e r e d   g r o u p s "   a r e  

( i )   s t e r i c a l l y   h i n d e r e d   a c y l   g r o u p s   s u c h   a s  

1 - a d a m a n t y l c a r b o n y l   a n d  



w h e r e i n   R2  i s   a l k y l   of  one  to   t w e l v e   c a r b o n   a t o m s ;  

( i i )   s t e r i c a l l y   h i n d e r e d   s i l y l   g r o u p s   of  t h e   f o r m u l a  

w h e r e i n   R 3  i s   i n d e p e n d e n t l y   o p t i o n a l l y   s u b s t i t u t e d  

p h e n y l ,   o p t i o n a l l y   s u b s t i t u t e d   b e n z y l   or   an  a l k y l   of  o n e  

to   t w e l v e   c a r b o n   a t o m s   w i t h   t h e   p r o v i s o   t h a t   i f   a l l   t h r e e  
R 3 ' s   a r e   a l k y l   a t   l e a s t   one  mus t   be  b r a n c h e d   on  t h e  

c a r b o n   a l p h a   to   t h e   s i l i c o n   a t o m s ;   a n d  

( i i i )   d i p h e n y l m e t h y l   and  t r i p h e n y l m e t h y l   ( t r i t y l ) .  

The  t e r m   " r e m o v a b l e   g r o u p   p r e c u r s o r "   r e f e r s   to  a  

r e a g e n t   w h i c h   upon  r e a c t i o n   y i e l d s   t h e   g r o u p   R1  w h e r e i n  
R1  i s   as  d e f i n e d   s u p r a .   E x a m p l e s   of  " r e m o v a b l e   g r o u p  

p r e c u r s o r "   a r e   s t e r i c a l l y   h i n d e r e d   a c y l   c h l o r i d e s ,  
R 5 C ( O ) C l ,   s t e r i c a l l y   h i n d e r e d   s i l y l   c h l o r i d e s   and  t h e  

l i k e .  

I t   i s   u n d e r s t o o d   t h a t   t h e   d e f i n i t i o n   of  Y  a s  

" h y d r o x y "   i s   m e a n t   to   e n c o m p a s s   t h e   t a u t o m e r i c   oxo  f o r m  

as  w e l l .  

The  p r o c e s s   of  t h e   p r e s e n t   i n v e n t i o n   i s   d e p i c t e d   i n  

t h e   R e a c t i o n   S e q u e n c e   shown  b e l o w .  





w h e r e i n   R1  i s . a   r e m o v a b l e   g r o u p   as  i s   d e f i n e d   a b o v e ,  
R2  i s   h y d r o g e n   or  a  s t e r i c a l l y   h i n d e r e d   a c y l   g r o u p ,   Y 

i s   a m i n o   or  h y d r o x y ,   Z  i s   o p t i o n a l l y   s u b s t i t u t e d   p h e n y l  

and  Z   i s   h y d r o g e n   or  Z  and  Z1  a r e   b o t h   m e t h y l ,   W  i s  

a  p r o t e c t e d   p u r i n e   g r o u p   and  n  i s   0  or  1 .  

A  d e t a i l e d   d e p i c t i o n   of  t h e   r e a c t i o n   s e q u e n c e   of  t h e  

p r e s e n t   i n v e n t i o n   i s   s e t   ou t   a b o v e .   For   c l a r i t y   t h e  

a p p r o p r i a t e  c o m p o u n d s   w h e r e i n   t h e   two  R 1 ' s   t o g e t h e r   a r e  

a r e   s p e c i f i c a l l y   r e p r e s e n t e d ,   i . e . ,   c o m p o u n d s   o f  

f o r m u l a e   ( I V ) ,   (V)  and  ( V I I ) .  

C o m p o u n d s   of  f o r m u l a   ( I I )   a r e   p r e p a r e d   by  r e a c t i n g  

g l y c e r o l   or  e p i c h l o r o h y d r i n   w i t h   a  r e m o v a b l e   g r o u p  

p r e c u r s o r   as  i s   d e s c r i b e d   b e l o w .  

C o m p o u n d s   of  f o r m u l a   ( I I )   w h e r e i n   Rl  i s   a  

s t e r i c a l l y   h i n d e r e d   g r o u p ,   i . e . ,   R1 a  may  be  p r e p a r e d   b y  

r e a c t i n g   g l y c e r o l   w i t h   t h e   a p p r o p r i a t e   r e a g e n t .   F o r  

e x a m p l e ,   when  RI  i s   a  s t e r i c a l l y   h i n d e r e d   a c y l   g r o u p   s u c h  

as  1 - a d a m a n t y l c a r b o n y l   or  2 , 2 - d i m e t h y l p r o p a n o y l ,   g l y c e r o l  

i s   r e a c t e d   w i t h   t h e   a p p r o p r i a t e   a c y l   c h l o r i d e .   G l y c e r o l  

d i s s o l v e d   in  a  s o l v e n t   s u c h   as  p y r i d i n e ,  

d i c h l o r o m e t h a n e / p y r i d i n e ,   t o l u e n e / p y r i d i n e ,   and  t h e   l i k e ,  

p r e f e r a b l y   p y r i d i n e ,   i s   c o o l e d   to   - 2 0 ° C   to  1 5 ° C ,  

p r e f e r a b l y   to  - 1 5 ° C   to  10°C  u s i n g   m e t h a n o l / d r y   i c e   b a t h .  

The  a c y l   c h l o r i d e ,   in  a  m o l a r   r a t i o   of  2 - 3 : 1   to  g l y c e r o l ,  

p r e f e r a b l y   2 . 5 : 1 ,   i s   a d d e d   s l o w l y   o v e r   1 / 2   h o u r   to   t w o  

h o u r s ,   p r e f e r a b l y   o v e r   one  h o u r .   The  r e a c t i o n   m i x t u r e   i s  

a l l o w e d   to  warm  up  to   room  t e m p e r a t u r e   and  i s   m a i n t a i n e d  

a t   t h i s   t e m p e r a t u r e   f o r   1 /2   h o u r   to  two  h o u r s ,   p r e f e r a b l y  

f o r   45  m i n u t e s   to   1  1 / 2   h o u r s .   The  c o m p o u n d   of  f o r m u l a  

( I I )   i s   e x t r a c t e d   and  p u r i f i e d   by,  e . g . ,   c h r o m a t o g r a p h y .  

The  a c y l   c h l o r i d e s   a r e   r e a d i l y   a v a i l a b l e   f r o m ,   i . a . ,  

A l d r i c h   C h e m i c a l   Co.  or  may  be  p r e p a r e d   by  r e a c t i n g   t h e  

c o r r e s p o n d i n g   a c i d   w i t h   a  c h l o r i n a t i n g   a g e n t   s u c h   a s  

p h o s p h o r u s   t r i c h l o r i d e ,   p h o s p h o r u s   p e n t a c h l o r i d e   o r  



t h i o n y l   c h l o r i d e   u n d e r   r e a c t i o n   c o n d i t i o n s   w e l l - k n o w n   i n  

t h e   a r t .  

Compounds   of  f o r m u l a   ( I I )   w h e r e i n   R  i s   a  s t e r i c a l l y  

h i n d e r e d   s i l y l   g r o u p   s u c h   as  t - b u t y l d i p h e n y l s i l y l ,  

t r i b e n z y l s i l y l ,   t - b u t y l d i m e t h y l s i l y l   and  t r i p h e n y l s i l y l  

may  be  p r e p a r e d   by  r e a c t i n g   g l y c e r o l   w i t h   t h e   a p p r o p r i a t e  

t r i ( h y d r o c a r b o n ) s i l y l   r e a g e n t   s u c h   as  a 

t r i ( h y d r o c a r b o n ) s i l y l   c h l o r i d e ,   h e x a h y d r o c a r b o n  s i l a z a n e ,  

b i s [ t r i ( h y d r o c a r b o n ) s i l y l ] a c e t a m i d e ,  

t r i ( h y d r o c a r b o n ) s i l y l d i p h e n y l u r e a ,   b i s [ t r i ( h y d r o c a r b o n ) -  

s i l y l ] u r e a ,   t r i ( h y d r o c a r b o n ) s i l y l i m i d a z o l e   and  t h e   l i k e .  

G l y c e r o l   i s   r e a c t e d   w i t h   t h e   s i l y l   r e a g e n t ,   e i t h e r   n e a t  

or  in  an  a p r o t i c   s o l v e n t   s u c h   as  d i m e t h y l f o r m a m i d e ,  

h e x a n e ,   a c e t o n i t r i l e ,   t e t r a h y d r o f u r a n ,   t o l u e n e ,  

d i m e t h y l a c e t a m i d e ,   N - m e t h y l p y r r o l i d i n e   and  t h e   l i k e   a t  

room  t e m p e r a t u r e   or  w i t h   h e a t i n g   o p t i o n a l l y   w i t h   r e f l u x  

f o r   1 /4   to  8  h o u r s ,   t h e   t e m p e r a t u r e   b e i n g   d e p e n d e n t   o n  

t h e   r e a g e n t   u s e d .   For   e x a m p l e ,   t h e   a b o v e   c o m p o u n d   and  a  

t r i ( h y d r o c a r b o n ) s i l y l   c h l o r i d e   d i s s o l v e d   in   a  s o l v e n t  

s u c h   as  d i m e t h y l f o r m a m i d e ,   d i m e t h y l a c e t a m i d e ,  

N - m e t h y l p y r r o l i d i n e ,   and  t he   l i k e   a r e   s t i r r e d   a t   r o o m  

t e m p e r a t u r e   f o r   1 /2   to  5  h o u r s ,   p r e f e r a b l y   f o r   1 / 2   to  1 

1 /2   h o u r s .   The  r e a c t i o n   i s   run   in   t h e   p r e s e n c e   of  a  

c a t a l y s t ,   s u c h   as  t r i e t h y l a m i n e ,   t r i b u t y l a m i n e ,   p y r i d i n e  

or  i m i d a z o l e   w i t h   i m i d a z o l e   b e i n g   p r e f e r r e d .  

The  s i l y l   r e a g e n t s   a r e   r e a d i l y   a v a i l a b l e   f r o m ,   i . a . ,  
P e t r a c h   S y s t e m ,   I n c .   or  i f  n o t   r e a d i l y   a v a i l a b l e   may  b e  

p r e p a r e d   by  m e t h o d s   w e l l - k n o w n   in  t h e   a r t   s u c h   as  t h e  
r e a c t i o n   of  s i l i c o n   t e t r a c h l o r i d e   w i t h   t h e   a p p r o p r i a t e  

G r i g n a r d   r e a g e n t   or  w i t h   t h e   a p p r o p r i a t e   h y d r o c a r b o n  

l i t h i u m   c o m p o u n d .   S e e ,   f o r   e x a m p l e ,   O r g a n o s i l i c o n  

C o m p o u n d s ,   C.  E a b o r n   ( 1 9 6 0 ) .  

Compounds   of  f o r m u l a   ( I I )   w h e r e i n   R  i s   t h e  

d i p h e n y l m e t h y l   or  t r i t y l   g r o u p   may  be  p r e p a r e d   b y  



r e a c t i n g   g l y c e r o l   w i t h   d i p h e n y l m e t h y l   or   t r i p h e n y l m e t h y l  

c h l o r i d e   ( t r i t y l   c h l o r i d e ) .   The  c h l o r i d e s   a r e   r e a d i l y  

a v a i l a b l e   f r o m ,   i . a . ,   A l d r i c h   C h e m i c a l   Co.  The  r e a c t a n t s  

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

p y r i d i n e ,   and  t h e   l i k e   w i t h   a  c a t a l y s t ,   e . g ,  
4 - d i m e t h y l a m i n o p y r i d i n e   a r e   h e a t e d   at   40°C  to  7 0 ° C ,  

p r e f e r a b l y   a t   45°C  to  60°C  f o r   8  to  24  h o u r s ,   p r e f e r a b l y  

f o r   12  to   18  h o u r s .  

The  c o m p o u n d   of  f o r m u l a   ( I I )   w h e r e i n   Rl  i s  

o p t i o n a l l y   s u b s t i t u t e d   b e n z y l ,   i . e . ,   R b l i s   p r e p a r e d   b y  

a d d i n g   e p i c h l o r o h y d r i n   d r o p w i s e   to  a  s o l u t i o n   of  a n  

a l k a l i   m e t a l   s a l t ,   p r e f e r a b l y   t h e   s o d i u m   s a l t ,   of  a n  

o p t i o n a l l y   s u b s t i t u t e d   b e n z y l   a l c o h o l   in   a  s o l v e n t   s u c h  

as  d i m e t h y l f o r m a m i d e ,   d i m e t h y l a c e t a m i d e ,  

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

t e t r a h y d r o f u r a n ,   and  d i o x a n e   at   a  t e m p e r a t u r e   of  a b o u t  

0°C  to  1 0 0 ° C ,   p r e f e r a b l y   a t   a b o u t   15°C  to  40°C .   T h e  

r e a c t i o n   m i x t u r e   i s   s t i r r e d   f rom  a b o u t   10  h o u r s   to  2 4  

h o u r s ,   p r e f e r a b l y   f rom  a b o u t   12  h o u r s   to   18  h o u r s   a t   a  

t e m p e r a t u r e   of  a b o u t   0°C  to  1 0 0 ° C ,   p r e f e r a b l y   f rom  a b o u t  

20°C  to  5 0 ° C .  

Compound  of  f o r m u l a   ( I I I )   w h e r e i n   R1  i s   R1 a  or  R 6  

i s   p r e p a r e d   by  r e a c t i n g   t h e   c o m p o u n d   of  f o r m u l a   ( I I )   w i t h  

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

s u l f o x i d e ,   d i m e t h y l s u l f o x i d e   and  t h e   l i k e ,   p r e f e r a b l y  

d i m e t h y l s u l f o x i d e   (DMSO)  in   t h e   p r e s e n c e   of  an  o r g a n i c  

a c i d / a n h y d r i d e   m i x t u r e   s u c h   as  a c e t i c   a c i d / a c e t i c  

a n h y d r i d e .   The  r e a c t i o n   m i x t u r e   i s   s t i r r e d   at   r o o m  

t e m p e r a t u r e   f o r   24  to   72  h o u r s ,   p r e f e r a b l y   f o r   36  to   6 0  

h o u r s ,   e x t r a c t e d   w i t h   an  o r g a n i c   s o l v e n t   s u c h   a s  

d i c h l o r o m e t h a n e ,   t o l u e n e ,   e t h y l   a c e t a t e ,   and  t h e   l i k e ,  
f o l l o w e d   by  e v a p o r a t i o n   and  p u r i f i e d   by  d i s t i l l a t i o n .  

Compound  of  f o r m u l a   (V) .   i . e . .   c o m p o u n d   of  f o r m u l a  

( I I I )   w h e r e i n   t h e   two  R 1 ' s   t o g e t h e r   a r e  i s  

p r e p a r e d   by  r e a c t i n g   g l y c e r o l   w i t h   a c e t o n e   or  a n  



o p t i o n a l l y   s u b s t i t u t e d   b e n z a l d e h y d e   to  fo rm  c o m p o u n d   o f  

f o r m u l a   ( IV)   in  t h e   p r e s e n c e   of  a  c a t a l y t i c   a m o u n t   of  a  

s t r o n g   a c i d   s u c h   as  s u l f u r i c   a c i d .   T h i s   m i x t u r e   i s  

h e a t e d   to  85°C  to  1 2 0 ° C ,   p r e f e r a b l y   f rom  90°C  to  1 0 0 ° C ,  

f o r   1 /2   h o u r   to   t h r e e   h o u r s ,   p r e f e r a b l y   f rom  3 / 4   h o u r   t o  

1  1 /2   h o u r s .   Compound  of  f o r m u l a   ( IV)   i s   r e a c t e d   w i t h   a 

d i s u b s t i t u t e d   s u l f o x i d e   s u c h   as  DMSO  in  an  o r g a n i c  

a c i d / a n h y d r i d e   m i x t u r e   s u c h   as  g l a c i a l   a c e t i c   a c i d / a c e t i c  

a n h y d r i d e   and  s t i r r e d   a t   room  t e m p e r a t u r e   f o r   3  to  7 

d a y s ,   p r e f e r a b l y   f o r   4  to   6  d a y s   to  fo rm  compound   o f  

f o r m u l a   ( V ) .  

The  a c e t a l   r i n g   of  c o m p o u n d   of  f o r m u l a   (V)  may  b e  

h y d r o l y z e d   w i t h   an  a c i d   and  t h e n   r e a c t e d   w i t h   a n  

a p p r o p r i a t e   a c i d   c h l o r i d e   in   t h e   p r e s e n c e   of  p y r i d i n e   a n d  

t h e   l i k e   to   fo rm  c o m p o u n d   of  f o r m u l a   ( I I I )  

w h e r e i n   Rl  e q u a l s   Rl  and  i s   R 5 C ( 0 ) .  

C o m p o u n d s   of  f o r m u l a s   ( I I I )   or  (V)  w h e r e i n   n  i s   1 

a r e   p r e p a r e d   by  o x i d i z i n g   t h e   c o m p o u n d s   w h e r e i n   n  i s   0 

w i t h   an  o x i d i z i n g   a g e n t   s u c h   as  s o d i u m   h y d r o c h l o r i t e   or  a  

p e r o x y   a c i d   s u c h   as  p e r o x y a c e t i c   a c i d ,   p e r o x y b e n z o i c   a c i d  

and  t h e   l i k e .  

C o m p o u n d s   of  f o r m u l a   (VI)   a r e   p r e p a r e d   f r o m  

c o m p o u n d s   of  f o r m u l a   ( I I I )   by  f o r m i n g   a  s l u r r y   o f  

c o m p o u n d   of  f o r m u l a   ( I I I )   and  t h e   p r o t e c t e d   p u r i n e   i n  

a d m i x t u r e   w i t h   d i m e t h y l s u l f o x i d e   and  an  a c i d   s u c h   a s  

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

c h l o r i d e ,   p h o s p h o r i c   a c i d   and  t h e   l i k e ,   p r e f e r a b l y  

a l u m i n u m   c h l o r i d e   in  a  s o l v e n t   s u c h   as  d i m e t h y l -  
f o r m a m i d e .   The  s l u r r y   i s   h e a t e d   f rom  70°C  to  1 5 0 ° C ,  

p r e f e r a b l y   f rom  75°C  to  90°C  f o r   2  to  8  h o u r s ,   p r e f e r a b l y  
f rom  3  to  5  h o u r s .   The  c o o l e d   m i x t u r e   i s   d i s s o l v e d   in   a n  

o r g a n i c   s o l v e n t   s u c h   as  x y l e n e ,   e x t r a c t e d   a n d  

e v a p o r a t e d .   The  r e s u l t i n g   o i l   i s   d i s s o l v e d   in  a  o r g a n i c  

s o l v e n t   s u c h   as  c a r b o n   t e t r a c h l o r i d e   and  t he   c r u d e  

p r e c i p i t a t e   i s   r e c o v e r e d   by  f i l t r a t i o n .   The  c r u d e  



p r e c i p i t a t e   i s   r e c r y s t a l l i z e d   and  c o m p o u n d   of  f o r m u l a  

(VI )   i s   r e c o v e r e d   as  a  s o l i d .  

A n o t h e r   m e t h o d   f o r   p r e p a r i n g   c o m p o u n d   of  f o r m u l a  

(VI )   w h e r e i n   W  i s   p r o t e c t e d   2 - a m i n o - 6 - c h l o r o p u r i n e   i s  

r e a c t i n g   c o m p o u n d   of  f o r m u l a   (VI)   w h e r e i n   W  i s   p r o t e c t e d  

g u a n i n e   w i t h   p h o s p h o r o u s o x y c h l o r i d e .   The  6 - h y d r o x y   g r o u p  
i s   r e p l a c e d   by  c h l o r o .  

C o m p o u n d s   of  f o r m u l a   ( V I I )   may  be  p r e p a r e d   b y  

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

( V ) .   A  s l u r r y   of  c o m p o u n d   of  f o r m u l a   (V) ,   t h e   p r o t e c t e d  

p u r i n e   in   a d m i x t u r e   w i t h   d i m e t h y l s u l f o x i d e   and  an  a c i d  

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

m e r c u r i c   c h l o r i d e ,   p h o s p h o r i c   a c i d   and  t h e   l i k e ,  

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

d i m e t h y l f o r m a m i d e   i s   h e a t e d   to   60°C  to  1 5 0 ° C ,   p r e f e r a b l y  

to  85°C  to  110°C  f o r   2  to  120  h o u r s ,   p r e f e r a b l y   f rom  2 4  

to   48  h o u r s .   The  c o o l e d   m i x t u r e   i s   e x t r a c t e d   a n d  

c o m p o u n d   of  f o r m u l a   ( V I I )   i s   r e c o v e r e d   by  f i l t r a t i o n .  

The  a p p r o p r i a t e l y   s u b s t i t u t e d   p u r i n e   c o m p o u n d   may  b e  

g u a n i n e   a v a i l a b l e   f rom  i . a . ,   P h a r m a - W a l d h o f ,  

2 , 6 - d i c h l o r o p u r i n e   and  2 - a m i n o - 6 - c h l o r o p u r i n e   a v a i l a b l e  

f r o m ,   i . a ,   A l d r i c h   C h e m i c a l   Co.  The  c h o i c e   of  t h e   p u r i n e  

d e p e n d s   on  t h e   d e s i r e d   Y. 

B e f o r e   r e a c t i o n   w i t h   c o m p o u n d s   of  f o r m u l a   ( I I I )   o r  
(V)  t h e   p u r i n e s   may  be  p r o t e c t e d   w i t h   a c y l   or  s i l y l  

g r o u p s .  
F o r   e x a m p l e ,   t h e   p r o t e c t e d   p u r i n e   c o m p o u n d s   a r e  

p r e p a r e d   by  h e a t i n g   t h e   p u r i n e   w i t h   a c e t i c   a n h y d r i d e ,  

n e a t ,   a t   r e f l u x   f o r   a b o u t   10  to  24  h o u r s ,   p r e f e r a b l y   f o r  

a b o u t   12  to  18  h o u r s .  

A n o t h e r   m e t h o d   f o r   p r e p a r i n g   t h e   a c y l   p r o t e c t e d  

p u r i n e   i n v o l v e s   r e a c t i n g   t h e   p u r i n e   w i t h   an  a c i d  

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

as  d i m e t h y l f o r m a m i d e   in   t h e   p r e s e n c e   o f  

d i m e t h y l a m i n o p y r i d i n e   and  r e f l u x i n g .  



The  p u r i n e   c o m p o u n d   may  be  p r o t e c t e d   w i t h   s i l y l  

g r o u p s   u s i n g   t he   r e a g e n t s   and  r e a c t i o n   c o n d i t i o n s  

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

f o r m u l a   ( I I ) .  

R e m o v a l   of  t h e   Rl  G r o u p s  

The  R1  g r o u p s   a r e   r e m o v e d   f rom  c o m p o u n d s   o f  

f o r m u l a   (VI)   by  a c i d i c   or  b a s i c   h y d r o l y s i s   or  by  r e a c t i o n  

w i t h   a  h y d r o g e n   d o n o r   d e p e n d i n g   on  t h e   n a t u r e   of  R l .  

When  R   i s   an  a c y l   g r o u p   b a s i c   h y d r o l y s i s   i s  

p r e f e r r e d .   Compound  of  f o r m u l a   (VI)   i s   r e a c t e d   w i t h   a 

b a s e   such   as  s o d i u m   h y d r o x i d e ,   s o d i u m   m e t h o x i d e ,   a m m o n i a ,  

ammonium  h y d r o x i d e   and  t h e   l i k e .   F o r   e x a m p l e ,   c o m p o u n d  
of  f o r m u l a   (VI)   i s   d i s s o l v e d   in  a  50%  s o l u t i o n   o f  

ammonium  h y d r o x i d e   in   m e t h a n o l .   T h i s   s o l u t i o n   i s   a l l o w e d  

to  s t a n d   at   room  t e m p e r a t u r e   f o r   5  to   14  d a y s ,   p r e f e r a b l y  

f rom  7  to  10  d a y s .  
When  R   i s   a  s t e r i c a l l y   h i n d e r e d   g r o u p  s u c h   as  a  

s i l y l ,   d i p h e n y l m e t h y l   or  t r i t y l   g r o u p ,   t h e   g r o u p s   a r e  

r e m o v e d   by  a c i d   h y d r o l y s i s   w i t h   a c i d s   s u c h   as  a c e t i c  

a c i d ,   d i l u t e   h y d r o c h l o r i c   a c i d   and  t h e   l i k e .  

The  o p t i o n a l l y   s u b s t i t u t e d   b e n z y l   p r o t e c t i n g   g r o u p s  

a r e   r e m o v e d   f rom  c o m p o u n d   of  f o r m u l a   (VI)   by  c a t a l y t i c  

h y d r o g e n a t i o n   or  by  t r a n s f e r   h y d r o g e n a t i o n .   A  c a t a l y s t  

s u c h   as  p a l l a d i u m   on  c a r b o n   in   a  s l u r r y   i s   a d d e d   to  a  

s o l u t i o n   of  c o m p o u n d   of  f o r m u l a   (VI )   d i s s o l v e d   in   a  

s o l v e n t   s u c h   as  a q u e o u s   m e t h a n o l .   H y d r o g e n   i s   a d d e d   t o  

t h e   s o l u t i o n   at   a  p r e s s u r e   of  15  p s i   to  200  p s i ,  

p r e f e r a b l y   at   a  p r e s s u r e   of  30  p s i   to  80  p s i .  
The  b e n z y l   g r o u p s   may  be  r e m o v e d   by  t r a n s f e r  

h y d r o g e n a t i o n   by  r e a c t i o n   w i t h   c y c l o h e x e n e ,  

1 , 4 - c y c l o h e x a d i e n e   and  t h e   l i k e   at   a t m o s p h e r i c   p r e s s u r e .  
The  a c e t a l   p r o t e c t i n g   g r o u p   of  c o m p o u n d   of  f o r m u l a  

( V I I )   i s   h y d r o l y z e d   to  fo rm  c o m p o u n d   of  f o r m u l a   ( V I I a )  

w i t h   a q u e o u s   a c e t i c   a c i d .   The  s o l u t i o n   i s   h e a t e d   t o  



5 0 ° - 1 0 0 ° C ,   p r e f e r a b l y   f rom  5 5 ° - 7 5 ° C   f o r   1  to  4  d a y s ,  

p r e f e r a b l y   f o r   1 - 1 / 2   to  3  d a y s .  

P r e p a r a t i o n   of  Compounds   of  F o r m u l a   ( I )  

C o m p o u n d s   of  f o r m u l a   ( I )   w h e r e i n   R2  i s   h y d r o g e n  

a r e   p r e p a r e d   f rom  c o m p o u n d s   of  f o r m u l a   (VI)   or  ( V I I )   b y  
(1)   r e m o v a l   of  t he   R1  g r o u p s   or  h y d r o l y s i s   of  t h e  

a c e t a l   g r o u p ,   (2)  r e m o v a l   of  t h e   p r o t e c t i n g   g r o u p s   on  t h e  

p u r i n e   r i n g  a n d ,   i f   a p p r o p r i a t e ,   (3)   c o n v e r s i o n   of  t h e  
6 - c h l o r o   g r o u p   to  t h e   d e s i r e d   Y  a n d / o r   t h e   2 - c h l o r o   g r o u p  
to   t h e   2 - a m i n o   g r o u p   on  t he   p u r i n e   r i n g .   The  a b o v e   s t e p s  

may  be  p e r f o r m e d   in   any  s e q u e n c e   or  s i m u l t a n e o u s l y   as  i s  

d i s c u s s e d   i n f r a .  

C o m p o u n d s   of  f o r m u l a   ( I )   w h e r e i n   Y  i s   h y d r o x y   may  b e  

p r e p a r e d   f rom  c o m p o u n d s   of  f o r m u l a   (VI)   w h e r e i n   W  i s  

p r o t e c t e d   g u a n i n e   or  p r o t e c t e d   2 - a m i n o - 6 - c h l o r o p u r i n e .  

When  W  i s   a c y l   p r o t e c t e d   g u a n i n e   and  R1  i s   an  a c y l  

g r o u p ,   c o m p o u n d   of  f o r m u l a   ( I )   i s   p r e p a r e d   in   a  one  s t e p  

r e a c t i o n   u s i n g   a  b a s e   s u c h   as  m e t h a n o l i c   ammonia   o r  

m e t h a n o l i c   ammonium  h y d r o x i d e   as  i s   d e s c r i b e d   a b o v e   w h i c h  

r e m o v e s   b o t h   t h e   R1  g r o u p s   and  t h e   a c y l   p r o t e c t i n g  

g r o u p s .   When  R1  i s   s i l y l ,   d i p h e n y l m e t h y l   o r  

t r i p h e n y l m e t h y l   a  two  s t e p   p r o c e s s   i s   r e q u i r e d .   The  R i  

g r o u p s   may  be  r e m o v e d   f i r s t   by  a c i d   h y d r o l y s i s   o r  

h y d r o g e n a t i o n   f o l l o w e d   by  t h e   r e m o v a l   of  t h e   a c y l  

p r o t e c t i n g   g r o u p s .   I t   i s   p r e f e r r e d   to   f i r s t   r e m o v e   t h e  

a c y l   g r o u p s   on  t h e   g u a n i n e   r i n g   by  b a s i c   h y d r o l y s i s  

f o l l o w e d   by  r e m o v a l   of  RI.   I f   t h e   g u a n i n e   r i n g   i s  

p r o t e c t e d   by  s i l y l   g r o u p s   t h e s e   g r o u p s   a r e   r e m o v e d   b y  
a c i d   h y d r o l y s i s .  

When  W  i s   p r o t e c t e d   2 - a m i n o - 6 - c h l o r o p u r i n e ,   c o m p o u n d  
of  f o r m u l a   ( I )   w h e r e i n   Y  i s   h y d r o x y   i s   p r e p a r e d   by  b a s i c  

h y d r o l y s i s   u s i n g   a  s t r o n g   b a s e   s u c h   as  s o d i u m   h y d r o x i d e .  

When  R1  i s   an  a c y l   g r o u p   t h e   c o m p o u n d   i s   p r e p a r e d   in   a  

one  s t e p   r e a c t i o n   w i t h   t h e   c o n v e r s i o n   of  t h e   6 - c h l o r o  

g r o u p   to  t h e   6 - h y d r o x y   g r o u p   and  t h e   s i m u l t a n e o u s   r e m o v a l  



of  R1.  When  R   i s   o t h e r   t h a n   a c y l   t h e   g r o u p s   a r e  

r e m o v e d   as  d i s c u s s e d   s u p r a .  

Compounds   of  f o r m u l a   ( I )   w h e r e i n   Y  i s   amino   a r e  

p r e p a r e d   f rom  c o m p o u n d s   of  f o r m u l a   (VI)   w h e r e i n   W  i s   a 

p r o t e c t e d   2 - a m i n o - 6 - c h l o r o   p u r i n e   or  2 , 6 - d i c h l o r o -  

p u r i n e .   When  R1  i s   a c y l ,   compound   of  f o r m u l a   ( I )   i s  

p r e p a r e d   in  a  one  s t e p   b a s i c   h y d r o l y s i s   w h e r e i n   t h e  

6 - c h l o r o   g r o u p   i s   r e p l a c e d   by  an  amino  g r o u p .   When  R  

i s   o t h e r   t h a n   a c y l   t he   g r o u p s   a r e   r e m o v e d   as  i s   d i s c u s s e d  

a b o v e .   T h e s e   g r o u p s   may  be  r e m o v e d   f i r s t   f o l l o w e d   b y  

r e p l a c e m e n t   of  c h l o r o   by  amino   bu t   i t   i s   p r e f e r r e d   t h a t  

t h e   c h l o r o   i s   r e p l a c e d   f i r s t   f o l l o w e d   by  r e m o v a l   of  R 1 .  

When  W  i s   2 , 6 - d i c h l o r o p u r i n e ,   t h e   6 - c h l o r o   i s  

r e p l a c e d   by  amino   u n d e r   t h e   b a s i c   h y d r o l y s i s   r e a c t i o n  

c o n d i t i o n s   u s i n g   ammonia   or  ammonium  h y d r o x i d e   d i s c u s s e d  

a b o v e .   The  2 - c h l o r o   g r o u p   i s   r e p l a c e d   by  an  amino   g r o u p  
u n d e r   more  s t r i n g e n t   c o n d i t i o n s   s u c h   as  u s i n g   m e t h a n o l i c  

ammon ia   in  a  bomb.  The  R1  g r o u p s   a r e   r e m o v e d   as  i s  

d i s c u s s e d   a b o v e .  

The  h y d r o l y z e d   fo rm  of  c o m p o u n d   of  f o r m u l a   ( V I I ) ,  

i . e . ,   c o m p o u n d   of  f o r m u l a   ( V I I a )   i s   c o n v e r t e d   to  c o m p o u n d  

of  f o r m u l a   ( I )   by  r e m o v a l   of  t h e   p r o t e c t i n g   g r o u p s   on  t h e  

p u r i n e   r i n g   a n d / o r   t h e   c o n v e r s i o n   of  t h e   c h l o r o   g r o u p s   b y  

t h e   m e t h o d s   d i s c u s s e d   a b o v e .  

Compounds   of  f o r m u l a   ( I )   w h e r e i n   R2  i s   a  

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

r e a c t i o n   c o n d i t i o n s  f r o m  c o m p o u n d s  o f  f o r m u l a ( V I )  w h e r e i n  

W  i s   an  a c y l   p r o t e c t e d   g u a n i n e   or  2 - a m i n o - 6 - c h l o r o p u r i n e  

and  R1  i s   a  s t e r i c a l l y   h i n d e r e d   a c y l   g r o u p .   F o r  

e x a m p l e ,   c o m p o u n d s   of  f o r m u l a   (VI)   as  i s   d e f i n e d   a b o v e   i n  

a  5-20%  s o l u t i o n ,   p r e f e r a b l y   and  8-12%  s o l u t i o n ,   o f  

ammonia   in   m e t h a n o l   i s   m a i n t a i n e d   at   room  t e m p e r a t u r e   f o r  

4  to  12  h o u r s ,   p r e f e r a b l y   f o r   6  to  8  h o u r s .   T h e  

c o m p o u n d s   of  f o r m u l a   ( I )   a r e   r e c o v e r e d   by  

c r y s t a l l i z a t i o n .   The  c o m p o u n d s   may  a l s o   be  p r e p a r e d   b y  



u s i n g   more  c o n c e n t r a t e d   b a s i c   s o l u t i o n s   f o r   a  s h o r t e r  

p e r i o d   of  t i m e   a n d / o r   a t   l o w e r   r e a c t i o n   t e m p e r a t u r e s .  

A  p r e f e r r e d   e m b o d i m e n t   of  t h e   p r e s e n t   i n v e n t i o n  

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

( I )   w h e r e i n   Y  i s   a  h y d r o x y   g r o u p .   W i t h i n   t h i s   e m b o d i m e n t  

i t   i s   p r e f e r r e d   t h a t   R2  i s   h y d r o g e n .  

A n o t h e r   p r e f e r r e d   e m b o d i m e n t   of  t h e   i n s t a n t  

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

g r o u p s   on  t h e   p u r i n e   r i n g   and  t h e   R1  g r o u p s   a r e  r e m o v e d  

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

p r e f e r r e d .   W i t h i n   t h i s   e m b o d i m e n t   i t   i s   p r e f e r r e d   t h a t  

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

s o l u t i o n   of  ammonia   or   ammonium  h y d r o x i d e .   I t   i s   f u r t h e r  

p r e f e r r e d   t h a t   t h e   p r o t e c t i n g   g r o u p s   on  t h e   p u r i n e   r i n g  

and  t h e   R1  g r o u p s   a r e   r e m o v e d   s i m u l t a n e o u s l y .  

P a r t i c u l a r l y   p r e f e r r e d   R1  g r o u p s   a r e   s e l e c t e d   f r o m  

t h e   g r o u p   c o n s i s t i n g   of  s t e r i c a l l y   h i n d e r e d   a c y l   a n d  
R5C(O)  w h e r e i n   R5  i s   as  d e f i n e d   a b o v e .   P a r t i c u l a r l y  

p r e f e r r e d   i s   2 , 2 - d i m e t h y l p r o p a n o y l .  
I t   i s   a l s o   p r e f e r r e d   t h a t   W  i s   a  p r o t e c t e d   g u a n i n e  

r i n g   or   a  p r o t e c t e d   2 - a m i n o - 6 - c h l o r o p u r i n e   r i n g .   I t   i s  

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

w i t h   a c e t y l   b e i n g   mos t   p r e f e r r e d .  

The  f o l l o w i n g   s p e c i f i c   e x a m p l e s   a r e   i l l u s t r a t i v e   o f  

t h e   p r e s e n t   i n v e n t i o n   and  s h o u l d   n o t   be  c o n s i d e r e d   a s  

l i m i t a t i v e   t h e r e o f .  

PREPARATION  I  

( P r e p a r a t i o n   of  c o m p o u n d   of  f o r m u l a   I I   w h e r e i n   R  

i s   2 , 2 - d i m e t h y l p r o p a n o y l )  

To  a  p y r i d i n e   ( 1 0 0   ml)  s o l u t i o n   c o n t a i n i n g   g l y c e r o l  

(10  gm)  c h i l l e d   in   a  m e t h a n o l / d r y   i c e   b a t h   3 3 . 2 5   ml  o f  

2 , 2 - d i m e t h y l p r o p a n o y l c h l o r i d e   was  s l o w l y   a d d e d   o v e r   o n e  

h o u r .   The  r e a c t i o n   m i x t u r e   was  m a i n t a i n e d   a t   - 1 0 ° C   f o r  

one  h o u r ,   f o l l o w e d   by  one  h o u r   at   room  t e m p e r a t u r e .  



M e t h a n o l   (30  ml)  was  a d d e d   and  t h e   r e s u l t a n t   m i x t u r e   w a s  

e v a p o r a t e d   to  a  s m a l l   vo lume   and  t h e n   p a r t i t i o n e d   b e t w e e n  

d i c h l o r o m e t h a n e   and  6%  NaHC03.  The  o r g a n i c   p h a s e   w a s  

w a s h e d   w i t h   w a t e r ,   d r i e d   ( N a 2 S 0 4 )   and  e v a p o r a t e d   t o  

g i v e   a  l i g h t   y e l l o w   o i l   (26  gm).  The  o i l   was  p u r i f i e d   b y  

c h r o m a t o g r a p h y   ( d i c h l o r o m e t h a n e )   to  g i v e   20  gm  o f  

1 , 3 - d i - 0 - ( 2 , 2 - d i m e t h y l p r o p a n o y l ) g l y c e r o l   as  an  o i l .  

PREPARATION  I I  

( P r e p a r a t i o n   of  c o m p o u n d   of  f o r m u l a   ( I I I )   w h e r e i n  
R1  i s   2 , 2 - d i m e t h y l p r o p a n o y l )  

A  s o l u t i o n   of  1 , 3 - d i - 0 - ( 2 , 2 - d i m e t h y l p r o p a n o y l ) -  

g l y c e r o l   (26  gm),   d i m e t h y l s u l f o x i d e   (100   ml)  d r i e d   o v e r  

m o l e c u l a r   s i e v e ,   a c e t i c   a c i d   (60  ml)  and  a c e t i c   a n h y d r i d e  

(50  ml)  was  s t i r r e d   at   room  t e m p e r a t u r e   f o r   48  h o u r s .  

The  r e s u l t a n t   r e a c t i o n   m i x t u r e   was  d i l u t e d   w i t h  

d i c h l o r o m e t h a n e   and  t h e n   w a s h e d   w i t h   w a t e r   ( 3 X ) .  

A l t e r n a t i v e l y ,   t h e   m i x t u r e   may  be  d i l u t e d   w i t h   t o l u e n e .  

The  o r g a n i c   p h a s e   was  d r i e d   ( N a 2 S 0 4 )   and  e v a p o r a t e d  

to  g i v e   a  y e l l o w   o i l .   F r a c t i o n a l   d i s t i l l a t i o n  

( 1 1 6 ° C - 1 2 0 ° C / 0 . 5   t o r r )   gave   9 . 8   gm  o f  

1 , 3 - d i ( 2 , 2 - d i m e t h y l p r o p a n o y l o x y ) -  

2 - p r o p o x y m e t h y l t h i o m e t h a n e   as  an  o i l .  

PREPARATION  I I I  

( P r e p a r a t i o n   of  c o m p o u n d   of  f o r m u l a   (VI)   w h e r e i n  
R1  i s   2 , 2 - d i m e t h y l p r o p a n o y l )  

A  s l u r r y   of  1 , 3 - d i ( 2 , 2 - d i m e t h y l p r o p a n o y l o x y ) -  

2 - p r o p o x y m e t h y l t h i o m e t h a n e   (1  gm),  d i a c e t y l g u a n i n e : D M S O  

(734   mg),   A1C13  (166   mg)  and  d i m e t h y l f o r m a m i d e   (1  m l )  

was  h e a t e d   at   80°C  f o r   3  1 / 2   h o u r s ,   t h e n   c o o l e d   a n d  

d i s s o l v e d   in  d i c h l o r o m e t h a n e .   The  o r g a n i c   p h a s e   w a s  

w a s h e d   w i t h   w a t e r   ( I X ) ,   d r i e d   (Na2SO4)   and  e v a p o r a t e d  

to  a  b rown  o i l .   T r i t u r a t i o n   of  t h e   o i l   in  c a r b o n  

t e t r a c h l o r i d e   and  f i l t r a t i o n   of  t he   r e s u l t i n g   p r e c i p i t a t e  



g a v e   c r u d e   N 2 - a c e t y l - 9 - ( 1 , 3 - d i ( 2 , 2 - d i m e t h y l -  

p r o p a n o y l o x y ) - 2 - p r o p o x y m e t h y l ) g u a n i n e ,   629  mg,  w h i c h   w a s  

r e c r y s t a l l i z e d   f rom  e t h y l   a c e t a t e / h e x a n e   to  g i v e  
N 2 - a c e t y l - 9 - ( 1 , 3 - d i ( 2 , 2 - d i m e t h y l p r o p a n o y l o x y ) -  

2 - p r o p o x y m e t h y l ) g u a n i n e ,   484  mg,  as  a  w h i t e   s o l i d ,  

m .p .   1 9 2 - 1 9 3 ° C .  

PREPARATION  IV  

A  s o l u t i o n   of  N 2 - a c e t y l - 9 - [ 1 , 3 - d i ( 2 , 2 - d i m e t h y l -  

p r o p a n o y l o x y ) - 2 - p r o p o x y m e t h y l l g u a n i n e   p r e p a r e d   i n  

P r e p a r a t i o n   I I I .   ( 2 . 9 8   g ) ,   t e t r a e t h y l a m m o n i u m   c h l o r i d e  

( 2 . 9 2   g ) ,   N , N - d i m e t h y l a n i l i n e   ( 1 . 1 2   m l ) ,   p h o s p h o r o u s -  

o x y c h l o r i d e   ( 4 . 7 9   m l ) ,   in  a c e t o n i t r i l e   (25  ml)  was  h e a t e d  

a t   r e f l u x   u n d e r   a n h y d r o u s   c o n d i t i o n s   f o r   10  m i n u t e s   t h e n  

e v a p o r a t e d .   The  r e s i d u e   was  c h r o m a t o g r a p h e d   ( 1 : 1 5  

m e t h a n o l / d i c h l o r o m e t h a n e   c h l o r i d e )   to  g i v e   2 . 1 5   g  o f  

N 2 - a c e t y l - 2 - a m i n o - 6 - c h l o r o - 9 - [ 1 , 3 - d i ( 2 , 2 - d i m e t h y l -  

p r o p a n o y l o x y ) - 2 - p r o p o x y m e t h y l ] p u r i n e .   R e c r y s t a l l i z a t i o n  

f rom  e t h y l   a c e t a t e / h e x a n e   y i e l d e d   1 . 2 5   g  o f  
N 2 - a c e t y l - 2 - a m i n o - 6 - c h l o r o - 9 - [ 1 , 3 - d i ( 2 , 2 - d i m e t h y l -  

p r o p a n o y l o x y ) - 2 - p r o p o x y m e t h y l ] p u r i n e :   mp  1 2 2 - 1 2 3 ° C .  

PREPARATION  V 

To  a  s o l u t i o n   of  2 2 . 8   g  of  1 , 3 - d i ( 2 , 2 - d i m e t h y l -  

p r o p a n o y l o x y ) - 2 - p r o p o x y m e t h y l t h i o m e t h a n e   in   300  ml  o f  

d i c h l o r o m e t h a n e   was  a d d e d   p e r o x y a c e t i c   a c i d   u n t i l   o n l y   a  

f a i n t   t r a c e   of  t h e   s u l f i d e   was  d e t e c t a b l e   by  TLC.  T h e  

r e s u l t a n t   s o l u t i o n   was  w a s h e d   w i t h   100  ml  of  s o d i u m  

t h i o s u l f a t e ,   200  ml  of  a q u e o u s   s o d i u m   h y d r o g e n   c a r b o n a t e ,  
100  ml  of  s o d i u m   t h i o s u l f a t e   and  100  ml  of  w a t e r .   T h e  

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

e v a p o r a t e d .   The  r e s i d u e   was  c h r o m a t o g r a p h e d   o v e r   500  g 
s i l i c a   g e l   u s i n g   e t h y l   a c e t a t e   as  e l u e n t .  



1 , 3 - D i ( 2 , 2 - d i m e t h y l p r o p a n o y l o x y ) - 2 -  

p r o p o x y m e t h y l s u l f i n y l m e t h a n e   ( 8 . 8 4   g)  was  r e c o v e r e d   as  a 

c l e a r   o i l .  

PREPARATION  VI  

( P r e p a r a t i o n   of  c o m p o u n d   of  f o r m u l a   ( I V ) )  

A  m i x t u r e   of  g l y c e r o l   ( 220   g ) ,   b e n z a l d e h y d e   (200   g )  

and  c o n c e n t r a t e d   s u l f u r i c   a c i d   (10  d r o p s )   was  h e a t e d   a t  

95°C  f o r   one  h o u r   u n d e r   n i t r o g e n .   B e n z e n e   (275   ml)  w a s  

t h e n   a d d e d   and  w a t e r   a z e o t r o p i c a l l y   r e m o v e d   v i a   a  D e a n  

S t a r k   a p p a r a t u s .   The  m i x t u r e   was  c o o l e d   to  0°C,  s e e d e d  

and  s t o r e d   o v e r n i g h t .   The  p r e c i p i t a t e   was  c o l l e c t e d   by  

f i l t r a t i o n   and  w a s h e d   w i t h   h e x a n e .   The  s o l i d   w a s  

d i s s o l v e d   in  t o l u e n e   and  t h e   r e s u l t i n g   s o l u t i o n   w a s  

w a s h e d   w i t h   d i l u t e   ammonium  h y d r o x i d e   t h e n   w i t h   w a t e r .  

The  o r g a n i c   p h a s e   was  d r i e d   ( N a 2 S 0 4 )   and  e v a p o r a t e d .  

4 9 . 8   gm  of  1 , 3 - 0 - b e n z y l i d e n y l g l y c e r o l ,   was  r e c o v e r e d   as  a 
w h i t e   s o l i d .  

PREPARATION  V I I  

( P r e p a r a t i o n   of  c o m p o u n d   of  f o r m u l a   ( V ) )  

A  m i x t u r e   of  DMSO  (45  m l ) ,   g l a c i a l   a c e t i c   a c i d   ( 3 0  

ml)  and  a c e t i c   a n h y d r i d e   (25  ml)  was  a d d e d   t o  

1 , 3 - 0 - b e n z y l i d e n y l g l y c e r o l   ( 8 . 2   gm)  and  t h e   s o l u t i o n   w a s  

s t i r r e d   f o r   5  d a y s   at  room  t e m p e r a t u r e .   The  s o l u t i o n   w a s  

p a r t i a l l y   c o n c e n t r a t e d   u n d e r   vacuum  and  p a r t i t i o n e d  

b e t w e e n   d i c h l o r o m e t h a n e   and  d i l u t e   a q u e o u s   KHC03.  T h e  

o r g a n i c   p h a s e   was  d r i e d   ( N a 2 S 0 4 )   and  e v a p o r a t e d   to  a  

y e l l o w   o i l   w h i c h   was  d i s t i l l e d   ( 1 2 0 - 1 3 0 ° C / 0 . 5   t o r r )   t o  

g i v e   9 . 4   gm  of  1 , 3 - 0 - b e n z y l i d e n y l - 2 - 0 - m e t h y l t h i o -  

m e t h y l g l y c e r o l .  



PREPARATION  V I I I  

( P r e p a r a t i o n   of  c o m p o u n d   of  f o r m u l a   ( V I I ) )  

A  s l u r r y   of  1 , 3 - 0 - b e n z y l i d e n y l - 2 - 0 - m e t h y l t h i o m e t h y l -  

g l y c e r o l   ( 1 . 8 3   gm),   d i a c e t y l g u a n i n e   ( 2 . 5   gm)  DMSO  ( 5 9 3  

mg) ,   A l C l 3   (100   mg)  and  d i m e t h y l f o r m a m i d e   (10  ml)  w a s  

h e a t e d   f o r   6  h o u r s   at   80°C.   The  s l u r r y   was  c o o l e d   a n d  

t h e n   p a r t i t i o n e d   b e t w e e n   d i c h l o r o m e t h a n e   and  d i l u t e  

a q u e o u s   KHC03.  The  o r g a n i c   l a y e r   was  d r i e d  

( N a 2 S 0 4 )   and  e v a p o r a t e d   to  a  b rown  o i l .   The  o i l   w a s  

d i s s o l v e d   in   100  ml  of  t o l u e n e / e t h y l   a c e t a t e   ( 1 : 1 ) .   T h e  

r e s u l t i n g   p r e c i p i t a t e   w h i c h   was  r e c o v e r e d   by  f i l t r a t i o n  

g a v e   530  mg  of  9 - ( 1 , 3 - b e n z y l i d e n y l d i o x y - 2 - p r o p o x y -  
m e t h y l ) - N 2 - a c e t y l g u a n i n e .  

PREPARATION  I X  

( P r e p a r a t i o n   of  1 , 3 - D i - 0 - b e n z y l g l y c e r o l )  

S o d i u m   h y d r i d e   ( 1 0 0 g   (50%  d i s p e r s i o n   in   m i n e r a l  

o i l ) ) ,   w a s h e d   t w i c e   w i t h   1  1  of  h e x a n e   and  t h e n   d r i e d  

u n d e r   n i t r o g e n ,   was  s u s p e n d e d   in  dry   d i m e t h y l f o r m a m i d e  

( 1 . 5   1 ) .   B e n z y l   a l c o h o l   ( 4 0 0   ml)  was  a d d e d   to   t h e  

s u s p e n s i o n   at  a  r a t e   ( o v e r   2  h o u r s )   to  keep  t h e  

t e m p e r a t u r e   b e l o w   50°C .   E p i c h l o r o h y d r i n   ( 9 2 . 5   g)  w a s  

t h e n   a d d e d   d r o p w i s e   o v e r   0 . 5   h o u r .   D u r i n g   t h e   a d d i t i o n  

t h e   r e a c t i o n   m i x t u r e   was  c o o l e d   w i t h   i c e   i n  o r d e r   to  k e e p  

t h e   t e m p e r a t u r e   be low  40°C.   The  r e a c t i o n   m i x t u r e   w a s  
n e x t   s t i r r e d   f o r   16  h o u r s   a t   210C  and  t h e n   f o r   2 . 5   h o u r s  

a t   50°C.   The  s o l v e n t s   were   t h e n   r e m o v e d   by  e v a p o r a t i o n  
a t   r e d u c e d   p r e s s u r e .   The  o i l y   r e s i d u e   was  p a r t i t i o n e d  

b e t w e e n   d i e t h y l   e t h e r   ( 2 . 5   1)  and  w a t e r   (2  1 ) .   T h e  

o r g a n i c   p h a s e   was  w a s h e d   w i t h   2%  h y d r o c h l o r i c   a c i d   (2  1 ) ,  

1%  a q u e o u s   s o d i u m   b i c a r b o n a t e   (2  1 ) ,   and  b r i n e   (1  1 ) ,  

d r i e d   o v e r   s o d i u m   s u l f a t e ,   and  c o n c e n t r a t e d   to  a  b r o w n  

o i l .   D i s t i l l a t i o n   of  t h e   o i l   gave   1 4 7 . 8 g   o f  

1 , 3 - d i - O - b e n z y l g l y c e r o l   (bp  1 7 0 - 1 8 0 ° C / I   t o r r ) .  



PREPARATION  X 

( P r e p a r a t i o n   of  c o m p o u n d   of  f o r m u l a   (VI)   w h e r e i n   W 

i s   a  p r o t e c t e d   g u a n i n e   and  R'  i s   2 , 2 - d i m e t h y l p r o p a n o y l . )  

A  s o l u t i o n   of  1 5 . 5   g  of  N 2 , 9 - d i a c e t y l g u a n i n e ,  

8 . 8 4   g  of  1 , 3 - b i s ( 2 , 2 - d i m e t h y l p r o p a n o y l o x y ) - 2 - p r o p o x y -  

m e t h y l s u l f i n y l m e t h a n e ,   0 . 5   g  of  p - t o l u e n e s u l f o n i c   a c i d ,  

5 . 5   ml  of  d i m e t h y l s u l f o x i d e   in  26  ml  of  d i m e t h y l f o r m a m i d e  

was  h e a t e d   u n d e r   a n h y d r o u s   c o n d i t i o n s   in  a  105°C  o i l   b a t h  

f o r   42  h o u r s .   The  s o l u t i o n   was  c o o l e d   and  d i s s o l v e d   i n  

150  ml  of  e t h y l   a c e t a t e   and  a l l o w e d   to  s t a n d   f o r   o n e  

h o u r .   The  m i x t u r e   was  f i l t e r e d   and  t h e   p r e c i p i t a t e   w a s  

w a s h e d   w i t h   200  ml  of  w a t e r   ( 3 X ) ,   d r i e d   (MgSO4) ,   a n d  

t h e n   e v a p o r a t e d   to  d r y n e s s .   The  r e s i d u e   w a s  

c h r o m a t o g r a p h e d   o v e r   150  g  of  s i l i c a   g e l   w h i c h   was  e l u t e d  

w i t h   2  1  of  d i c h l o r o m e t h a n e ,   t h e n   w i t h   4  1  o f  

2%  m e t h a n o l / d i c h l o r o m e t h a n e .   The  f i n a l   3 . 5   1  of  e l u a n t  

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

50  ml  of  x y l e n e .   N 2 - a c e t y l - 9 - [ 1 , 3 - ( 2 , 2 - d i m e t h y l -  

p r o p a n o y l o x y ) - 2 - p r o p o x y m e t h y l ] - g u a n i n e   ( 5 . 4 2 8   g)  w a s  

r e c o v e r e d   as  w h i t e   c r y s t a l s ,   m.p .   1 9 2 - 1 9 3 ° C .  

PREPARATION  XI  

( P r e p a r a t i o n   of  c o m p o u n d   of  f o r m u l a   ( I I I )   w h e r e i n  
R1  i s   b e n z y l   and  n  i s   0 )  

A  m i x t u r e   of  30  g  1 , 3 - d i b e n z y l   g l y c e r o l ,   90  m l  

d i m e t h y l   s u l f o x i d e ,   60  ml  a c e t i c   a c i d   and  50  ml  a c e t i c  

a n h y d r i d e   was  a l l o w e d   to  s t a n d   f o r   7  d a y s .   The  m i x t u r e  

was  s h a k e n   w i t h   100  ml  t o l u e n e   and  200  ml  w a t e r .   T h e  

o r g a n i c   p h a s e   was  s e p a r a t e d   and  w a s h e d   t w i c e   w i t h   100  m l  

w a t e r .   The  o r g a n i c   l a y e r   was  vacuum  d i s t i l l e d   to  r e m o v e  

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

s t i l l .   The  y i e l d   of  c r u d e   1 , 3 - d i b e n z y l - 2 - m e t h y l t h i o -  

m e t h y l g l y c e r o l   was  29  g  w h i c h   was  used   in  s u b s e q u e n t  

r e a c t i o n s   w i t h o u t   f u r t h e r   p u r i f i c a t i o n .  



PREPARATION  X I I  

( P r e p a r a t i o n   of  c o m p o u n d   of  f o r m u l a   (VI)   w h e r e i n  

Ri  i s   b e n z y l   and  W  i s   a c e t y l g u a n i n e )  

A  m i x t u r e   of  27  g  d i a c e t y l g u a n i n e   and  80  m l  

d i m e t h y l s u l f o x i d e   was  h e a t e d   to  %100°C  w i t h   s t i r r i n g .  

To  t h i s   m i x t u r e   was  added   45  g  c r u d e   1 , 3 - d i b e n z y l -  

2 - m e t h y l t h i o m e t h y l g l y c e r o l   and  0 . 1 5   g  a l u m i n u m   c h l o r i d e .  

The  r e s u l t a n t   m i x t u r e   was  h e a t e d   to  ~ 1 2 5 ° - 1 3 0 ° C   f o r  

1  1 /2   h o u r s   and  t h e n   c o o l e d .   The  c o o l e d   m i x t u r e   w a s  

a d d e d   to  3  L  w a t e r   f o r   s t i r r i n g .   The  o i l y   l a y e r   w h i c h  

f o r m s   was  s e p a r a t e d   f rom  t h e   a q u e o u s   l a y e r s   b y  

d e c a n t i n g .   The  o i l   was  w a s h e d   w i t h   1  L  w a t e r ,   s e p a r a t e d  

f rom  t h e   a q u e o u s   l a y e r   and  d i s s o l v e d   in   4  L  i s o p r o p y l  

a c e t a t e .   The  s o l u t i o n   was  h e a t e d   to  r e f l u x ,   f i l t e r e d   a n d  

d i s t i l l e d   to  a  v o l u m e   of  ~ 1 . 5   L.  The  s o l u t i o n   w a s  

c o o l e d   and  t h e   c r y s t a l l i n e   p r o d u c t   was  c o l l e c t e d   by  

f i l t r a t i o n ,   w a s h e d   w i t h   i s o p r o p y l   a c e t a t e   and  d r i e d   t o  

y i e l d   1 3 . 3   g  of  N 2 - a c e t y l - 9 - ( 1 , 3 - d i b e n z y l o x y -  

2 - p r o p o x y m e t h y l ) g u a n i n e .  

PREPARATION  X I I I  

A  m i x t u r e   of  1 3 . 9   g  N2  a c e t y l - 9 - ( 1 , 3 - d i b e n z y l o x y -  

2 - p r o p o x y m e t h y l ) g u a n i n e ,   1 . 3   g  20%  p a l l a d i u m   h y d r o x i d e   o n  

c a r b o n ,   140  ml  m e t h a n o l   and  70  ml  c y c l o h e x e n e   w a s  

r e f l u x e d   u n d e r   a  n i t r o g e n   b l a n k e t   w i t h   s t i r r i n g .   A f t e r  

16  h o u r s ,   0 . 2   g  20%  p a l l a d i u m   h y d r o x i d e   on  c a r b o n   w a s  

a d d e d   and  r e f l u x i n g   c o n t i n u e d   f o r   an  a d d i t i o n a l  

12  h o u r s .   The  m i x t u r e   was  c o o l e d   and  f i l t e r e d .   T h e  

r e s u l t a n t   f i l t e r   c a k e   was  s l u r r i e d   w i t h   80  ml  of  b o i l i n g  

w a t e r   and  t h e n   f i l t e r e d .   The  f i l t e r   c a k e   was  w a s h e d   w i t h  

30  ml  b o i l i n g   w a t e r ,   t h e   f i l t r a t e   vacuum  d i s t i l l e d   a n d  

t h e   r e s i d u e   was  s l u r r i e d   w i t h   30  ml  m e t h a n o l .   The  w h i t e  

c r y s t a l l i n e   p r o d u c t   c o l l e c t e d ,   w a s h e d   w i t h   m e t h a n o l   a n d  

d r i e d   to  y i e l d   6 . 7   g  of  N 2 - a c e t y l - 9 - ( 1 , 3 - d i h y d r o x y -  

2 - p r o p o x y m e t h y l ) g u a n i n e .  



EXAMPLE  1 

( P r e p a r a t i o n   of  c o m p o u n d   of  f o r m u l a   ( I )   w h e r e i n   Y  i s  

a y d r o x y   and  R2  is   h y d r o g e n )  

A  s o l u t i o n   of  N 2 - a c e t y l - 9 - ( 1 , 3 - d i ( 2 , 2 - d i m e t h y l -  

p r o p a n o y l o x y - 2 - p r o p o x y m e t h y l ) g u a n i n e   in  a  m i x t u r e   o f  

c o n c e n t r a t e d   ammonium  h y d r o x i d e   and  m e t h a n o l   was  k e p t   a t  

room  t e m p e r a t u r e   f o r   n i n e   d a y s .   The  s o l u t i o n   was  t h e n  

e v a p o r a t e d ,   l e a v i n g   a  w h i t e   s o l i d   wh ich   was  t r i t u r a t e d  

Ni th   e t h a n o l   to  g i v e   51  mg  of  9 - ( 1 , 3 - d i h y d r o x y - 2 -  

p r o p o x y m e t h y l ) g u a n i n e ,   m.p .   2 5 0 ° C ,   d e c .  

EXAMPLE  2 

( P r e p a r a t i o n   of  c o m p o u n d   of  f o r m u l a   ( I )   w h e r e i n   Y  i s  

p y d r o g e n   and  R2  i s   2 , 2 - d i m e t h y l p r o p a n o y l )  

A  s o l u t i o n   of  N 2 - a c e t y l - 9 - [ 1 , 3 - d i -   ( 2 , 2 - d i m e t h y l -  

p r o p a n o y l o x y ) - 2 - p r o p o x y m e t h y l ] g u a n i n e   in  10%  a m m o n i u m  

h y d r o x i d e   in  m e t h a n o l   was  k e p t   at   room  t e m p e r a t u r e   f o r  

7  h o u r s   and  t h e n   e v a p o r a t e d .   The  r e s i d u e   w a s  

r e c r y s t a l l i z e d   f rom  m e t h a n o l   to  g i v e   9 - [ 1 , 3 - d i -  

( 2 , 2 - d i m e t h y l p r o p a n o y l o x y ) - 2 - p r o p o x y m e t h y l ] g u a n i n e ,  

m.p.  2 3 0 - 2 3 2 ° C .  

EXAMPLE  3 

( P r e p a r a t i o n   of  c o m p o u n d   of  f o r m u l a   ( I )   w h e r e i n   Y  i s  

h y d r o x y   and  R2  i s   h y d r o g e n )  

A  s o l u t i o n   of  9 - ( l , 3 - 0 - b e n z y l i d e n y l d i o x y - 2 - p r o p o x y -  
n e t h y l ) - N 2 - a c e t y l g u a n i n e   (530   mg)  in  80%  a q u e o u s   a c e t i c  

a c i d   was  h e a t e d   at   60°C  f o r   2  d a y s   and  t h e n   e v a p o r a t e d .  

The  r e s i d u e   was  d r i e d   by  c o - e v a p o r a t i o n   w i t h   e t h a n o l   ( 3 X )  

and  t h e n   r e c r y s t a l l i z e d   f rom  hot   m e t h a n o l   to  g i v e  

c r y s t a l l i n e   9 - ( 1 , 3 - d i h y d r o x y - 2 - p r o p o x y m e t h y l ) g u a n i n e  

(200  mg),   m.p.   2 5 0 ° C ,   d e c .  



EXAMPLE  4 

( P r e p a r a t i o n   of  c o m p o u n d   of  f o r m u l a   ( I )   w h e r e i n   Y  i s  

amino   and  R2  i s   h y d r o g e n )  

A  s o l u t i o n   of  2 - a c e t y l a m i n o - 6 - c h l o r o - 9 -  

[ l , 3 - d i ( 2 , 2 - d i m e t h y l p r o p a n o y l o x y ) - 2 - p r o p o x y m e t h y l ] p u r i n e  

(200   mg)  in  m e t h a n o l i c   ammonia   (15  ml)  was  h e a t e d   in  a 

P a r r   bomb  at  90°C  f o r   18  h o u r s .   The  s o l u t i o n   w a s  

e v a p o r a t e d   and  t h e   r e s i d u e   r e c r y s t a l l i z e d   f rom  m e t h a n o l  

to   g i v e   136  mg  of  2 , 6 - d i a m i n o - 9 - ( 1 , 3 - d i h y d r o x y - 2 -  

p r o p o x y m e t h y l ) p u r i n e ,   m.p .   1 7 6 ° - 1 7 7 ° C .  

EXAMPLE  5 

( P r e p a r a t i o n   of  c o m p o u n d   of  f o r m u l a   ( I )   w h e r e i n   Y  i s  

h y d r o x y   and  R2  os  h y d r o g e n )  

To  N 2 - a c e t y l - 9 - [ 1 , 3 - d i ( 2 , 2 - d i m e t h y l p r o p a n o y l o x y ) -  

2 - p r o p o x y m e t h y l ] g u a n i n e   ( 2 8 . 0   g)  in   100  ml  m e t h a n o l   w a s  

a d d e d   5 . 6   g  s o d i u m   m e t h o x i d e   in  100  ml  of  m e t h a n o l .   T h e  

m i x t u r e   was  h e a t e d   to  r e f l u x   u n d e r   a n h y d r o u s   c o n d i t i o n s  

f o r   48  h o u r s .   The  r e a c t i o n   m i x t u r e   was  c o o l e d   to  r o o m  

t e m p e r a t u r e   and  upon  f i l t r a t i o n   u n d e r   a  n i t r o g e n  

a t m o s p h e r e   1 4 . 9 2   g  of  9 - ( 1 , 3 - d i h y d r o x y - 2 - p r o p o x y m e t h y l ) -  

g u a n i n e   s o d i u m   s a l t   as  a  w h i t e   p o w d e r   was  r e c o v e r e d .   T h e  

p o w d e r   was  d i s s o l v e d   in  300  ml  of  ho t   w a t e r   and  11  g  o f  

ammonium  c h l o r i d e   was  a d d e d .   The  m i x t u r e   was  c o o l e d   t o  

room  t e m p e r a t u r e   and  1 2 . 8 0   g  of  9 - ( 1 , 3 - d i h y d r o x y -  

2 - p r o p o x y m e t h y l ) g u a n i n e   were   r e c o v e r e d   as  c r y s t a l s ,  

m .p .   2 5 0 ° C ,   d e c .  



1.  A  p r o c e s s   f o r   p r e p a r i n g   a  c o m p o u n d   of  t h e   f o r m u l a  

w h e r e i n   Y  i s   h y d r o x y   or  a m i n o   and  R2  i s   h y d r o g e n   or  a  

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

(a)  r e a c t i n g   g l y c e r o l   or  e p i c h l o r o h y d r i n   w i t h   a  
r e m o v a b l e   g r o u p   p r e c u r s o r   to   f o r m   a  c o m p o u n d  

of  t h e   f o r m u l a  

w h e r e i n   e a c h   R   i s   a  r e m o v a b l e   g r o u p ;  

(b)  r e a c t i n g   t h e   c o m p o u n d   p r e p a r e d   in  (a)  w i t h   a  

d i s u b s t i t u t e d   s u l f o x i d e   to   f o rm  a  compound   o f  

t h e   f o r m u l a  

w h e r e i n   R1  i s   as  d e f i n e d   a b o v e   and  n  i s   0 ;  



(c)  o p t i o n a l l y   h y d r o l y z i n g   t h e   c o m p o u n d   p r e p a r e d   i n  

(b)  w h e r e i n   t h e   two  R 1 ' s   t o g e t h e r  a r e   Z Z 1 C = w h e r e i n  

Z  i s   o p t i o n a l l y   s u b s t i t u t e d   p h e n y l   and  Z1  i s   h y d r o -  

gen  or  Z  and  Z1  a r e   b o t h   m e t h y l   and  t h e n   r e a c t i n g  
w i t h   an  a c y l   c h l o r i d e   of  t h e   f o r m u l a   R 5 C ( O ) C l  

w h e r e i n   R5  i s   a l k y l   or  o p t i o n a l l y   s u b s t i t u t e d  

p h e n y l ;  

(d)  o p t i o n a l l y   o x i d i z i n g   t h e   s u l f u r   a tom  of  t h e  

c o m p o u n d   p r e p a r e d   in   (b)  or  (c)  to   f o r m   a  

c o m p o u n d   w h e r e i n   n  i s   1 ;  

(e)  r e a c t i n g   t h e   c o m p o u n d   p r e p a r e d   in   ( b ) ,   (c)  o r  

(d)  w i t h   a  p r o t e c t e d   p u r i n e   s e l e c t e d   f rom  p r o -  
t e c t e d   g u a n i n e ,   2 - a m i n o - 6 - c h l o r o p u r i n e   and  2 , 6 - d i -  

c h l o r o p u r i n e   to   f o rm  a  c o m p o u n d   of  t h e   f o r m u l a  

w h e r e i n   R1  i s   a  r e m o v a b l e   g r o u p   and  W  i s   a  p r o -  

t e c t e d  g u a n i n e ,   2 - a m i n o - 6 - c h l o r o p u r i n e   or   2 , 6 - d i -  

c h l o r o p u r i n e ;   a n d  

( f )   c o n t a c t i n g   t h e   c o m p o u n d   f o r m e d   in   (e)  w i t h   a  

b a s e   or  an  a c i d   or  w i t h   a  h y d r o g e n   d o n o r   t o  

f o r m   a  c o m p o u n d   of  f o r m u l a   ( I ) .  

2.  The  p r o c e s s   of  C l a i m   1  w h e r e i n   e a c h   R   i s   a  s t e r i c a l l y  

h inde red   g r o u p ;   or   R5C(O)  w h e r e i n   R S  i s   a l k y l   or  o p t i o -  

n a l l y   s u b s t i t u t e d   p h e n y l ;   or  o p t i o n a l l y   s u b s t i t u t e d  

b e n z y l ;   or   t h e   two  R 1 ' s   t o g e t h e r   a r e   Z Z 1 C  =  w h e r e i n   Z 
i s   o p t i o n a l l y   s u b s t i t u t e d   p h e n y l   and  Z   i s   h y d r o g e n  

or   Z  and  Z   a r e   b o t h   m e t h y l .  



3.  A  p r o c e s s   f o r   p r e p a r i n g   a  c o m p o u n d   of  t h e   f o r m u l a  

w h e r e i n   Y  and  R2  a r e   as  d e f i n e d   in   c l a i m   1  w h i c h  

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

w h e r e i n   R1  and  W  a r e   as  d e f i n e d   in   c l a i m s   1  or  2  w i t h  

a  b a s e   or  an  a c i d   or   w i t h   a  h y d r o g e n   d o n o r   to   f o r m   a  

c o m p o u n d   of  f o r m u l a   ( I ) .  

4.  The  p r o c e s s   of  c l a i m   3  w h i c h   c o m p r i s e s   c o n t a c t i n g   a  

c o m p o u n d   of  f o r m u l a   (VI)   w h e r e i n   e a c h   R1  i s   a  s t e r i -  

c a l l y   h i n d e r e d   a c y l   g r o u p   or  R5C(O)  w h e r e i n   R5  i s  

a l k y l   or   o p t i o n a l l y   s u b s t i t u t e d   p h e n y l ,   w i t h   a  b a s e  

s u c h   as  ammonium  h y d r o x i d e ,   a m m o n i a ,   s o d i u m   h y d r o x i d e  

or  s o d i u m   m e t h o x i d e .  

5.  The  p r o c e s s   of  c l a i m   4  w h i c h   c o m p r i s e s   c o n t a c t i n g   t h e  

c o m p o u n d   of  f o r m u l a   (VI)  w h e r e i n   W  i s   a c y l   p r o t e c t e d  

g u a n i n e   w i t h   a  m e t h a n o l i c   s o l u t i o n   of  ammonium  h y d r o -  

x i d e   or   a  m e t h a n o l i c   s o l u t i o n   of  ammonia   to   f o rm  t h e  

c o m p o u n d   of  f o r m u l a   ( I )   w h e r e i n   Y  i s   h y d r o x y .  

6.  The  p r o c e s s   of  c l a i m   4  w h i c h   c o m p r i s e s   c o n t a c t i n g   t h e  

c o m p o u n d   of  f o r m u l a   (VI)   w h e r e i n   W  is   a c y l   p r o t e c t e d  

2 - a m i n o - 6 - c h l o r o p u r i n e   w i t h   a  m e t h a n o l i c   s o l u t i o n   o f  



ammonium  h y d r o x i d e   or  a  m e t h a n o l i c   s o l u t i o n   of  a m m o n i a  

to   f o r m   t h e   c o m p o u n d   of  f o r m u l a   ( I )   w h e r e i n   Y  i s   a m i n o .  

7.  The  p r o c e s s   of  c l a i m   4  w h i c h   c o m p r i s e s   c o n t a c t i n g   t h e  

c o m p o u n d   of  f o r m u l a   (VI)  w h e r e i n   W  i s   a c y l   p r o t e c t e d  

2 , 6 - d i c h l o r o p u r i n e   w i t h   a  m e t h a n o l i c   s o l u t i o n   o f  

ammonium  h y d r o x i d e   or  a  m e t h a n o l i c   s o l u t i o n   of  a m m o n i a  

and  f u r t h e r   c o n t a c t i n g   t h e   c o m p o u n d   so  f o r m e d   w i t h   a  

m e t h a n o l i c   s o l u t i o n   of  ammonium  h y d r o x i d e   u n d e r   i n c r e a s e d  

t e m p e r a t u r e   to   f o r m   t h e   c o m p o u n d   of  f o r m u l a   ( I )   w h e r e i n  

Y  i s   a m i n o   and  R2  i s   h y d r o g e n .  

8.  The  p r o c e s s   of  c l a i m   4  w h i c h   c o m p r i s e s   c o n t a c t i n g   t h e  

c o m p o u n d   of  f o r m u l a   (VI)  w h e r e i n   W  i s   a c y l   p r o t e c t e d  

2 - a m i n o - 6 - c h l o r o p u r i n e   w i t h   an  a q u e o u s   s o l u t i o n   o f  

s o d i u m   h y d r o x i d e   to   f o rm  t h e   c o m p o u n d   of  f o r m u l a   ( I )  

w h e r e i n   Y  i s   h y d r o x y   and  R2  i s   h y d r o g e n .  

9.  The  p r o c e s s   of  c l a i m   3  w h i c h   c o m p r i s e s   c o n t a c t i n g   a  

c o m p o u n d   of  f o r m u l a   (VI)  w h e r e i n   e a c h   R   i s   a  s t e r i c a l -  

ly   h i n d e r e d   s i l y l   g r o u p ,   d i p h e n y l m e t h y l   or   t r i p h e n y l -  

m e t h y l   g r o u p   or   t h e   two  R 1 ' s   t o g e t h e r   a r e   Z Z 1 C    w h e r e i n  

Z  i s   o p t i o n a l l y   s u b s t i t u t e d   p h e n y l   and  Z   i s   h y d r o g e n  

or   Z  and   Z   a r e   b o t h   m e t h y l   w i t h   an  a c i d   s u c h   as  a c e t i c  

a c i d .  

0 .   The  p r o c e s s   of  c l a i m   9  w h i c h   c o m p r i s e s   c o n t a c t i n g   a  

c o m p o u n d   of  f o r m u l a   (VI)  w h e r e i n   W  i s   as  d e f i n e d   i n  

c l a i m   1  w i t h   an  a q u e o u s   s o l u t i o n   of  a c e t i c   a c i d   a n d  

o p t i o n a l l y   w i t h   a  m e t h a n o l i c   s o l u t i o n   of  a m m o n i u m  

h y d r o x i d e   or   a  m e t h a n o l i c   s o l u t i o n   o f  a m m o n i a   to   f o r m  

a  c o m p o u n d   of  f o r m u l a   ( I )   w h e r e i n   Y  i s   as  d e f i n e d   i n  

c l a i m   1 .  

.1.  The  p r o c e s s   of  c l a i m   10  w h e r e i n   t h e   c o m p o u n d   of  f o r m u l a  

(VI)   i s   f i r s t   c o n t a c t e d   w i t h   a  m e t h a n o l i c   s o l u t i o n   o f  

ammonium  h y d r o x i d e   or  a  m e t h a n o l i c   s o l u t i o n   of  a m m o n i a .  



12.  The  p r o c e s s   of  c l a i m   10  w h e r e i n   t h e   c o m p o u n d   of  f o r m u l a  

(VI)  i s   f i r s t   c o n t a c t e d   w i t h   an  a q u e o u s   s o l u t i o n   o f  

a c e t i c   a c i d .  

13.  The  p r o c e s s   of  c l a i m   3  w h e r e i n   a  c o m p o u n d   of  f o r m u l a  

(VI)  w h e r e i n   e a c h  R 1   i s   an  o p t i o n a l l y   s u b s t i t u t e d  

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

fo rm  a  c o m p o u n d  o f   f o r m u l a   ( I )   w h e r e i n   R2  i s   h y d r o g e n .  

14.  The  p r o c e s s   of  c l a i m   13  w h e r e i n   t h e   c o m p o u n d   of  f o r m u l a  

(VI)  i s   c o n t a c t e d   w i t h   h y d r o g e n   in   t h e   p r e s e n c e   of  a  

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

15.  The  p r o c e s s   of  c l a i m   14  w h i c h   f u r t h e r   c o m p r i s e s   c o n -   '  

t a c t i n g   t h e   c o m p o u n d   f o r m e d   in  c l a i m   13  w i t h   a  b a s e  

s u c h   as  ammonium  h y d r o x i d e ,   a m m o n i a ,   s o d i u m   h y d r o x i d e  

or  s o d i u m   m e t h o x i d e ,   or  an  a c i d   s u c h   as  a c e t i c   a c i d .  

16.  The  p r o c e s s   of  c l a i m   13  w h e r e i n   t h e   h y d r o g e n   d o n o r  

i s   c y c l o h e x e n e   or  1 , 4 - c y c l o h e x a d i e n e .  

17.  A  p r o c e s s   f o r   p r e p a r i n g   a  c o m p o u n d   of  t h e   f o r m u l a  

w h e r e i n   R 1  a n d   W  a r e   d e f i n e d   as  in   c l a i m s   1  or  2 

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



w h e r e i n   R1  i s   as  d e f i n e d   a b o v e   and  n  i s   0  or   1  w i t h   a  

p r o t e c t e d   p u r i n e   s e l e c t e d   f rom  p r o t e c t e d   g u a n i n e ,   2 - a m i -  

n o - 6 - c h l o r o p u r i n e   or   2 , 6 - d i c h l o r o p u r i n e .  

18.  The  p r o c e s s   of  c l a i m   17  w h e r e i n   t h e   p r o t e c t e d   p u r i n e   i s  

in   a d m i x t u r e   w i t h   a  d i s u b s t i t u t e d   s u l f o x i d e   s u c h   as  d i -  

m e t h y l s u l f o x i d e .  

19.  A  p r o c e s s   f o r   p r e p a r i n g   a  c o m p o u n d   of  t h e   f o r m u l a  

w h e r e i n   R1  i s   d e f i n e d   a s  i n   c l a i m s   1  or  2  and  n  i s   0 

or   1  w h i c h   c o m p r i s e s  

(a)   r e a c t i n g   g l y c e r o l   or   e p i c h l o r o h y d r i n   w i t h   a  

r e m o v a b l e   g r o u p   p r e c u r s o r ;  

(b)  r e a c t i n g   t h e   c o m p o u n d   p r e p a r e d   in   (a)  w i t h   a  
d i s u b s t i t u t e d   s u l f o x i d e   to   fo rm  a  c o m p o u n d  

w h e r e i n   n  i s   0 ;  

(c)   o p t i o n a l l y   h y d r o l y z i n g   t h e   compound   p r e p a r e d   i n  

(b)  w h e r e i n   t h e   two  R 2 ' s   t o g e t h e r   a r e   Z Z 1 C   w h e r e i n  

Z  i s   o p t i o n a l l y   s u b s t i t u t e d   p h e n y l   and  Z1  i s   h y d r o -  

gen  or   Z  and  Z   a r e   b o t h   m e t h y l   and  t h e n   r e a c t i n g  

w i t h   an  a c y l   c h l o r i d e   of  t h e   f o r m u l a   R 5 C ( O ) C 1  

w h e r e i n   R5  i s   a l k y l   or   o p t i o n a l l y   s u b s t i t u t e d   p h e n y l ;  
a n d  

(d)  o p t i o n a l l y   o x i d i z i n g   t h e   s u l f u r   a tom  when  n  i s  

0  to  a  c o m p o u n d   w h e r e i n   n  i s   1 .  



20.  The  p r o c e s s   of  c l a i m   19  w h e r e i n   t h e   d i s u b s t i t u t e d  

s u l f o x i d e   i s   d i m e t h y l s u l f o x i d e .  

21.  A  c o m p o u n d   of  t h e   f o r m u l a  

w h e r e i n   R1  i s   as  d e f i n e d   in  c l a i m s   1  or  2  and  n  i s   0 

or  1 .  

22.  C o m p o u n d s   of  c l a i m   21  w h i c h   a r e :  

1 , 3 - d i ( 2 , 2 - d i m e t h y l p r o p a n o y l o x y ) - 2 - p r o p o x y - m e t h y l t h i o -  

m e t h a n e   and  1 , 3 - d i ( 2 , 2 - d i m e t h y l p r o p a n o y l o x y ) - 2 - p r o p o x y -  

m e t h y l s u l f i n y l m e t h a n e ;  

1 , 3 - d i b e n z y l o x y - 2 - p r o p o x y m e t h y l t h i o m e t h a n e   and  1 , 3 - d i -  

b e n z y l o x y - 2 - p r o p o x y m e t h y l s u l f i n y l m e t h a n e ;  

1 , 3 - d i ( t r i p h e n y l m e t h o x y ) - 2 - p r o p o x y m e t h y l t h i o m e t h a n e   a n d  

1 , 3 - d i ( t r i p h e n y l m e t h o x y ) - 2 - p r o p o x y m e t h y l s u l f i n y l m e t h a n e ;  

1 , 3 - d i - t - b u t y l d i m e t h y l s i l y l o x y - 2 - p r o p o x y m e t h y l t h i o -  

m e t h a n e   and  1 , 3 - d i - t - b u t y l d i m e t h y l s i l y l o x y - 2 - p r o p o x y -  

m e t h y l s u l f i n y l m e t h a n e ;  

1 , 3 - 0 - b e n z y l i d e n y l - 2 - 0 - m e t h y l t h i o g l y c e r o l   a n d  

1 , 3 - 0 - b e n z y l i d e n y l - 2 - 0 - m e t h y l s u l f i n y l m e t h y l g l y c e r o l .  

23.  A  c o m p o u n d   of  t h e   f o r m u l a  



w h e r e i n   R1  i s   as  d e f i n e d   in   c l a i m s   1  or   2 .  

24.   C o m p o u n d s   of  c l a i m   23  w h i c h   a r e   1 , 3 - d i - 0 - ( 2 , 2 - d i m e t h y l -  

p r o p a n o y l ) g l y c e r o l ;   1 , 3 - d i - 0 - ( t r i p h e n y l m e t h y l ) g l y c e r o l ;  

1 , 3 - d i - 0 - ( t - b u t y l d i m e t h y l s i l y l ) g l y c e r o l ;   a n d  

1 , 3 - 0 - b e n z y l i d e n y l g l y c e r o l .  

25.   A  c o m p o u n d   of  t h e   f o r m u l a  

w h e r e i n   W  i s   p r o t e c t e d   g u a n i n e ,   2 - a m i n o - 6 - c h l o r o p u r i n e  

or  2 , 6 - d i c h l o r o p u r i n e   and  Z  i s   o p t i o n a l l y   s u b s t i t u t e d  

p h e n y l   and  Z1  i s   h y d r o g e n   or  Z  and  Z1  a r e   b o t h   m e t h y l .  

26.   The  c o m p o u n d   of  c l a i m   25  w h i c h   i s   9 - ( 1 , 3 - b e n z y l i d e n y l -  
d i o x y - 2 - p r o p o x y m e t h y l ) - N 2 - a c e t y l g u a n i n e .  
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