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TRANSFORMATION O F  T H E  SPIROISOQUINOLINE T O  T H E  BENZINDANOAZEPINE 

T h e  s p i r o i s o q u m o l i n e s  ( 5 ) ,  ( 8 ) ,  ( 1  1  ) ,  a n d  (1 4) w e r e  t r a n s f o r m e d  t o  

the  b e n a m d a n o a z e p i n e s  ( 6 , 7 ) ,  ( 9 , l  o ) ,  (1 2 , 1 3 ) ,  a n d  (1 5 , 1 6 ) ,  i n  high 

y i e l d ,  r e s p e c t i v e l y ,  u n d e r  t h e  r e d u c t i v e  cond i t ion  u s i n g  z i n c  a n d  

a c e t i c  a c i d .  

1  -Benzoyl-1 ,2,3,4-tetrahydro-2-methylisoquinoline (1 ) w a s  t r a n s f o r m e d  t o  a benz- 

a z e p i n e  (2) u n d e r  t h e  r e d u c t i v e  cond i t ion . '  N e o x y b e r b e r i n e  (3)  w a s  a l s o  c o n v e r t e d  t o  

t h e  dibenaocyclopent[b]aaepine (4) u n d e r  t h e  similar condi t ion. '  T h e s e  t y p e s  of r e -  

a r r a n g e m e n t  a r e  use fu l  method f o r  t h e  s y n t h e s e s  of the  b e n e a z e p i n e  d e r i v a t i v e s .  

Recen t ly  t h e  benz indanoaaep ine  derivative w a s  found t o  b e  a n  i m p o r t a n t  k e y m t e r m e d -  

i a t e  f o r  t h e  s y n t h e s i s  of t h e  r h o e a d i n e  t y p e  a l k a l o i d s .  3 '4  W e  h a v e  a l s o  m v e s t i g a t e d  

t h e  t r a n s f o r m a t i o n  of t h e  s p i r o i s o q u i n o l i n e  t o  t h e  benz indanoazep ine  u n d e r  t h e  r e d u c t i v e  

cond i t ion  a n d  h e r e  w l s h  t o  r e p o r t  o u r  s u c c e s s f u l  r e s u l t s .  

F i r s t l y ,  a m i x t u r e  of t h e  N-methylspiroisoquinoline (515 a n d  z i n c  d u s t  i n  a c e t i c  a c l d  

w a s  v igorous ly  s t i r r e d  u n d e r  r e f l u x  f o r  1  . 5  h r  t o  g i v e  a d i a s t e r e o i s o m e r i c  m i x t u r e  i n  

8 5  $ y i e l d ,  which  w a s  c o m p o s e d  of compound A [ b  ( C D C ~  ) 6 . 6 6  a n d  6 . 5 5  ( Z H ,  e a c h  s ,  
3 

C -H a n d  C4-H), 5 .85  (2H,  s ,  0 C H 2 0 ) ,  4 . 7 7  (1 H ,  d ,  5_ 9 H z ,  C7,-H), 2 . 5 7  (3H,  s ,  1 
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NCH3)] and compound B [ 6  (CDC13) 6 .78  and 6 .59  (ZH, each s ,  Cl -H and Cq-H), 

5 .86  (ZH, s ,  0 C H 2 0 ) ,  4 .38  ( l H ,  d ,  - J 8 . 5  H a ,  C7a-H), 2.36 (3H, s ,  NCH3)] in the 

ra t io  of 1 : 3.  In the consideration of the stable conformation of the benandanoaze- 

pine skeleton,  if the junction between r ing B and C 1s t r ans ,  the hydrogen a t  C-7a - 
position exis ts  upper of r ing  A .  On the other hand in the c a s e  of fused one,  

the hydrogen i s  an the same plane of r ing  A. It was therefore considered from the 

chemical shift  of the C -proton that the compound A is a +fused henzindanoazepine 
7 a  

(6) and the compound B i s  trans (7). Although the mass spec t ra  [I& 297 ($)I of *- 
(6) and =-isomer (7) showed minor variat ions in relat ive intensit ies of some f rag-  
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ment  i o n s ,  t h e  f ragmenta t ion  p a t t e r n  of both s p e c t r a  w e r e  s i m i l a r  e a c h i o t h e r . .  
' 

,. ., 

E-Methylspiraisoquinoline w a s  t r e a t e d  u n d e r  the  s a m e  condition as a b o v e , t o  g ive  

a d i a s t e r e o i s o m e r i c  m i x t u r e  (73  % yie ld )  of &s- (9)  [ 6  (CDC13) 6 . 7 2  a n d  6.61 ( 2 ~ ,  

e a c h  s ,  C1-H a n d  c 4 - H ) ,  4 . 7 8  ( I H ,  d ,  J 9 . 5  H z ,  C7,-H), 2 .59 (3H,  s ,  NCH3) ,  m/e 
309  and - t r a n s - b e n a i n d a n o a z e p i n e  ( l o )  [ 6  (CDC13) 6 . 8 7  a n d  6 . 6 6  (ZH, e a c h  s ,  

C l  -H a n d  C4-H),  4 . 5 4  (1 H ,  d ,  J 9 H z ,  CTa-H), 2 .41 (3H,  s ,  NCH3),  m/e 309 

in t h e  r a t i o  of I  : 3 .  

S e c o n d l y ,  the  s a m e  r e a c t i o n  with  sec.-aminosp~roisoquinoline as a b o v e  w a s  examined ;  

5  the  s p i r o ~ s o q u i n o l i n e  (1 1 )  g a v e  a d l a s t e r e o i s o m e r i c  m i x t u r e  (79 % y i e l d )  of a- (I 2) a n d  

t r ans -benz lndanoazep ine  (1 3)  in the  r a t i o  of 1 : 3 .  T h e  m l x t u r e  of &- (1  2 )  a n d  trans- - 
i s o m e r  (13)  w a s  methy la ted  with  37 % f o r m a l i n  a n d  sod ium b o r o h y d r i d e  t o  g i v e  a mix tu re  

of - as- (6)  a n d  t r a n s - b e n z i n d a n o a z e p i n e  (7 ) ,  w h o s e  n m r  s p e c t r a  a n d  glc  b e h a v i o u r  w e r e  

i d e n t i c a l  with t h e  a b o v e  a u t h e n t i c  s a m p l e s .  S i m i l a r l y ,  t h e  s p i r o i s o q u i n o l i n e  ( 1 4 ) ~  w a s  

c o n v e r t e d  t o  a d i a s t e r e o i s o m e r i c  m ~ x t u r e ,  i n  72  % y i e l d ,  of cis- (1 5 )  a n d  t r ans -benz in -  

d a n o a a e p i n e  (16) ,  which on r e d u c t i v e  methy la t lon  g a v e  a d i a s t e r e o i s o m e r i c  m i x t u r e  of 



@- (9) a n d  t r ans -benmndanoazep ine  (1 0). 

T h u s  a novel  r e d u c t i v e  t r a n s f o r m a t i o n  of s p i r o i s o q u i n o l i n e  t o  bena indanoazep ine  h a s  

been accompl i shed .  
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