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S Y N T H E S I S  O F  COMPOUNDS R E L A T E D T O  F L U O R E S C E N T  Y N U C L E O S I D E S  

FROM P H E N Y L A L A N I N E  T R A N S F E R  RIBONUCLEIC A C I D S  

T a i s u k e  I%, K-o O g c a ,  a n d  Hi- Ma- - - -  --  
F a c u l t y  of P h a r m a c e u t i c a l  S c i e n c e s ,  K a n a a a w a  U n i v e r s i t y ,  T a k a r a - m a c h i ,  K a n a a a w a ,  J a p a n  

In o r d e r  t o  e x p l a m  t h e  u n u s u a l  l a b i l i t y  o f  t h e  n u c l e o s ~ d x  l i n k a g e s  of Y n u c l e o s i d e s  f r o m  t ~ I d ' ~ s ,  w e  

p lanned  t o  s y n t h e s i z e  Y n u c l e o s i d e s  ( I )  a n d  r e l a t e d  c o m p o u n d s .  We w i s h  t o  r e p o r t  h e r e  t h e  s y n t h e s i s  o f  3- 

m e t h y l r y e ,  3 -methy lguanos ine ,  a n d  3 -methy l inos ine .  

'Treatment  o f  1-methyl-5-(methy1amino)imidazole-4-carboxamide with  c y a n o g e n  b r o m i d e  i n  a c e t a t e  b u f f e r  

(pH 5) g a v e  5 - ( c y a n o m e t h y l a m i n o ) - 1 - m e t h y l i m i d a a o 1 e - 4 - b m i d  i n  31% y i e l d .  T h i s  compound c y c l i z e d  

t o  3 , 9 - d l m e t h y l g u a n m e  in 87% y i e l d  on  t r e a t m e n t  with sod ium h y d r i d e  in N,N-d imethy l fo rmamide .  In a s i m l l a ~  

m a n n e r ,  3-ethyl- a n d  3-benzyl-9-methylguan~ne, 9-ethyl-3-methyiguamne,  a n d  3 , 9 - d i e t h y l g u a n i n e  w e r e  syn-  

t h e s i z e d .  R e a c t i o n  of 3 , 9 - d m e t h y l g u a n m e  wi th  b r o m o a c e t o n e  in dirnethylsulfoxide i n  t h e  p r e s e n c e  o f  sod ium 

h y d r i d e  g a v e  3-methylwye (mp 292-294O ( d e c . ) ) ,  a mode l  compound  of w y o s i n e  ( I a )  f r o m  T o r u l o p s i s  u t l l l s  

~ R N A ' ~ ~ .  UV s p e c t r u m  of t h i s  compound  r e s e m b l e s  t h a t  r e p o r t e d  f o r  I a ,  supporting t h a t  I a  is 3-subs t l tu tcd  

w y e .  

Methy la t ion  o f  2',3',5'-tri-0-benaoyl-N,N-dimethyladenoslne with  C H I I  i n  N , N - d l m e t h y l a c e t a m i d e  g a v e  

2',3',5'-tri-0-benzoyl-N,N,3-trimethyladenosine i o d i d e  (11) in  good y i e l d .  H e a t i n g  I1 in a m i x t u r e  of 2 N - 

NaOH a n d  E tOH ( 2 : 1 ,  u/v) a f f o r d e d  5-(methyiamino)-1-~-~-r~bofuranosylimidazole-4-carbonamide - (111: mp 

1 8 2  -184 ' )  i n  72% y i e l d .  T h e  2 ' , 3 ' , 5 ' - t r i -0 -ace ta te  of 111 was t r e a t e d  in t h e  s a m e  m a n n e r  as d e s c r i b e d  

above f o r  t h e  s y n t h e s i s  of 3 , 9 - d i m e t h y l g u a n m e ,  a n d  3 -methy lguanos ine  (IV: d i h y d r a t e ;  mp s. 18O0 ( d e c . ) ) ,  

a s y n t h e t i c  p r e c u r s o r  of I ,  w a s  obtained a f t e r  d e a c e t y l a t i o n  o f  t h e  p r o d u c t  wlth NH?-MeOH. T h e  g l y c o s y l  

bond  o f  I V  p r o v e d  u n u s u a l l y  w e a k :  IV c h a n g e d  c o m p l e t e l y  in to  3-methylguanine i n  1 0  mi" a t  pH 1 a n d  20 ' .  

F o r  c o m p a r i s o n ,  3 -methy l inos ine  (V:  m o n o h y d r a t e ;  mp 172-173 ' )  was a l s o  s y n t h e s i z e d  by c y c l m a t i o n  o f  I11 

wi th  a m i x t u r e  of t r i e t h y l  o r t h o f o r m a t e  a n d  a c e t i c  a n h y d r i d e  ( 8 : 3 ,  v/v) fo l lowed  by t r e a t m e n t  with N I 3 -  

MeOH. T h e  h y d r o l y s i s  r a t e  o f  t h e  g l y c o s y l  bond  o f  V a t  pH 1 w a s  comparable t o  t h a t  o f  I V .  T h e s e  r e s u l t s  

s u g g e s t  tha t  t h e  f a c i l e  h y d r o l y s i s  of t h e  n u c l e o s i d i c  l m k a g e  of 1 r e f l e c t s  t h e  s t r u c t u r e  o f  I .  


