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NITROGEN BRIDGEHEAD COMPOUNOS PART 5 9 l .  NUCLEOPHILIC SUBSTITUTION 

REACTIONS OF 9 - B R O M O - 6 , 7 , 8 , 9 - T E T R A H Y D R O - 4 H - P Y R I O O  [ 1 , 2 - 4  PYRIMIOIN- 

4-ONES 
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A b s t r a c t  - H a l o g e n  r e p l a c e m e n t  o f  9-bromo-6,7,8,9-tetrahydro- 

4 X - p y r i d o  [ 1 , 2 - d p y r l m i d i n - 4 - o n e s  w l t h  C - ,  N-, 0 - ,  and S - n u c l e o -  

p h i l e s  c a n  be  r e a d i l y  a c c o m p l i s h e d .  

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

o f  biologically a r c i v e  tetrahydropyrid0[1,2-~]p~r1midin-4-0nes we have  p r e p a r e d  a  

g r e a t  number o f  derivatives c o n t a i n i n g  different g r o u p s  i n  t h e  p o s i t l o n  9 .  

These compounds c o u l d  be p r e p a r e d  by e l e c t r o p h i l i c  s u b s t i t u t i o n  r e a c t l o n  w i t h  

a l d e h y d e s 2 ,  h a l ~ g e n ~ ~ ' ~ ,  d i a r o n i u m  s a l t s 3 ' " ,  i s o c y a n a t e s 5 ,  i m l n i u m  c h l o r i d e s  6 

and n i t r o u s  a c i d 7  on  t h e  a c t i v a t e d  p i p e r l d i n e  r l n g  and r e c e n t l y  by n u c l e o -  

p h l l i c  substitution of t h e  9 - b r o m i n e  atorn3c"bb,7,9. S i n c e  t h e  h a l o g e n  a tom 

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

p y r i m l d o n e  r l n g ,  compound 1 r e a d i l y  r e a c t e d  w l t h  s i m p l e  n u c l e o p h l l e s  t o  g i v e  

compounds (2-5) ( 4 0 - 6 0 x 1 ,  as  shown i n  Scheme 1. 

B r o m i n e  r e p l a c e m e n t s  w e r e  c a r r i e d  o u t  i n  OMF (10  mmol o f  compound I + 15 mmol o f  

NaX, t = 2 5 ' ~ ,  1 -6  h ) I 0 .  S t s o n g  5 - n u c l e o p h i i e s  o f  carbarna te  and  u r e a  t y p e ,  

howeve r ,  s m o o t h l y  r e a c t e d  w l t h  compounds a , b , c  even i n  a c e t o n e  a t  room 

t e m p e r a t u r e  r e s u l t i n g  i n  t h e  f o r m a t i o n  o f  d i t h i o c a r b a m a t e s  (6 ,L )  and 

i s o t h i u r o n i u r n  s a l t s  (1-10) r e s p e c t i v e l y 1 '  (Scheme 1 ) .  



 l cow, - NaI , 
NoOAc 

R 
Me 0 

1 - 
b.  R = C m E t  c ,  R = C O O H  

aq. NoOH - 
Me 0 

kNB 

($5 COOH 

Me 0 

Scheme 1 

E a r l i e r  we h a v e  d e s c c l b e d 6  t h a t  6 - r n e t h y l t e t r a h y d r o p y r i d o [ l , ~ - ! ] p y r i m i d i n - 4 -  

ones s u b s t i t u t e d  i n  t h e  p o s i t r o n  9 may e x i s t  i n  c i s  and t r a n s  isomer  ( A , C )  

acd tautomer ( 8 )  forms (Scheme 2 ) .  
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1 Enamlne fo rm ( 8 )  c a n  be d ~ s t i n g u i s h e d  i n  H NMR by t h e  l a c k  of H-9 s l g n a l ,  NH 

s i g n a l  above 1 0  ppm ( c h e l a t i o n ) ,  and d o u b l e t  s i g n a l  o f  H-Z(not  a 1 w a y s ) w h i l e  

2  l n  13c NMR, b y  t h e  sp c h a r a c t e r  of C-9. I m i n e  forms (A,C) can be 

d i f f e r e n t i a t e d  on t h e  bases o f  t h e  c a u p l l n g  c o n s t a n t s  between H-9 o r  H-9 
eq a x  

and H-8 p r o t o n s  and t h e  r - g a u c h e  interaction o f  R s u b s t i t u e n t  and C-7 atom 

1 I n  1 3 c  NMR. I n  c a s e  o f  R =CONR2and COOR we succeeded i n  i d e n t i f y i n g  e v e r y  

s p e c i e s  by  NMR s p e c t r a l  a n a l y s i s a a .  Now h a v i n g  p repa red  new d e r i v a t i v e s  w i t h  

different c h a r a c t e r i s t i c  g roups  i n  t h e  p o s r t l o n  9 we wan ted  t o  g a i n  more d a t a  

1 a b o u t  t h e  i rn ine-enamlne t a u t o m a r i s m .  A c c o r d i n g  t o  H NMR i n v e s t i g a t i o n s  t h e  

r a t i o s  o f  A-8-C forms a r e  summar ized i n  t h e  t a b l a .  

I somer  r a t i o  and c h a r a c t e r i s t i c  NMR d a t a  o f  compounds I-1 and 10 

Enamine I m i n e  

S o l v e n t :  'OMSO-d6 , ' C D C ~ ~  



The data of the table indlcate that the A S 8 S C  equlllbria is remarkably 

affected by strongly electron withdrawing groups (NO2, CN:predomlnant enarnlne 

structure) and strongly electron releasing groups ( O A ~ , S C S N R ~ R ~ ,  I : 

exclusive imlne form wlth different cislthans ratio). Compounds 10, however, 

are characteristic examples of the simultaneous existence of the cis and 

trans lsorners and the enarnine tautamer a s  well. 
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