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REACTIONS OF NLACYL-9-SUBSTITUTED ADENINES 

APPLICATIONS TO CHEMICAL MODIFICATIONS AN0 RING-TRANSFORMATIONS OF ADENINE DERIVATIVES 

Our prev ious work has shown t h a t  N6-benzoyl-9-benzyladenine (1 :  R1=CH2Ph, R2=Ph) i s  e a s i l y  reduced 

w i t h  sodium borohydr ide i n  a c e t i c  a c i d  t o  g i v e  unexpected ly  7,8-dihydro d e r i v a t i v e .  The nmr spect ro-  

scop ic  s tudy has suggested t h a t  c o n t r a r y  t o  9-benzyladenine, p r o t o n a t i o n  of  (1 :  R1=CH2Ph, R2=Ph) occurs 

i n  preference a t  N,-nitrogen r a t h e r  than  NI-nitrogen. These o b s e r v a t ~ o n s  p o i n t  t h e  remarkable s u b s t i -  

t u e n t  e f fec t  o f  t he  N6-acy l  group i n  the  9 - s u b s t i t u t e d  adenines and, the re fo re ,  were expanded t o  t h e i r  

C.-hydrogen exchange and N,-alkylat ion. The r i ng - t rans fo rmat ions  o f  9 - s u b s t i t u t e d  adenines & ( 1 )  and 

7 -a l ky la ted  adenines ( 2 )  t o  7 - s u b s t i t u t e d  adenines (5 )  and p t e n d i n e s  ( 6 )  was a l s o  i n v e s t i g a t e d .  

On the  bas is  of a k i n e t i c  s tudy,  i t  was found t h a t  i n t r o d u c t i o n  o f  t h e  acy l  group i n t o  the  N6-amino 

group of 9 - s u b s t i t u t e d  adenines r e s u l t s  i n  t h e  s i g n i f i c a n t  a c c e l e r a t i o n  o f  t h e i r  C.-hydrogen exchange. 

Prev ious works have shown t h a t  t he  Ce-hydrogen exchange o f  9 - s u b s t i t u t e d  adenines i s  l i k e l y  t o  occur 

t h e  N,-protonated form presumably present  t o  a small  e x t e n t  i n  e q u i l i b r i u m  w i t h  t h e  predominant N,- 

protonated form. The f a c i l e  Ce-hydrogen exchange of (1 )  can be cons idered t o  take  p lace e f f i c i e n t l y  as 

a r e s u l t  o f  enhancement o f  t he  N,-protonation by  v i r t u e  o f  t h e  N6-acy l  group. 

I n  a sharp c o n t r a s t  t o  9 - s u b s t i t u t e d  adenine, t h e  N6-acyl s u b s t ~ t u t e d  adenines ( 1 )  caused almost 

e x c l u s i v e  a l k y l a t ~ o n  a t  N,-nitrogen r a t h e r  than N,-n i t rogen t o  a f f o r d  (2) i n  moderate and h i g h  y i e l d s .  

Deacy la t i on  o f  ( 2 )  was achieved by us ing  hydraz ine hyd ra te  i n  a c e t i c  a c i d  - p y r i d i n e .  The 7,9-d isubst i -  

t u t e d  adenines (3 )  thus obta ined a r e  n o t  g e n e r a l l y  well-known. 

M i l d  a l k a l i n e  t reatment  of ( 2 )  (0.05N e t h a n o l i c  NaOH, room temperature, 0.5h) occurred rmaoth ly  t o  

g i v e  t h e  r ing-opening products  ( 4 ) .  Ac id  t reatment  of ( 4 )  (10% HC1, l o o 0 ,  Zh) r e s u l t e d  i n  t h e  c y c l i z a -  

t i o n  t o  7 - s u b s t i t u t e d  adenines ( 5 ) .  A l k a l i n e  t rea tmen t  o f  ( 4 :  R3=CH,COPh) (0.1N e t h a n o l i c  NaOH, 100", 

2h), however, gave p t e r i d i n e  d e r i v a t i v e  ( 6 ) .  

Fu r the r  ex tens ion  of  t h e  present  r e s u l t s  t o  t h e  new types o f  chemical m o d i f i c a t i o n s  o f  %subs t i -  

t u t e d  adenines a r e  now i n  progress.  


