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T H E  NOVEL FORMATION O F  A DIBENZOCYCLOHEPTA[~]PYRIDINE BY 

A N A B N O R M A L H O F M A N N D E G R A D A T l O N O F A  

DIPHENOLIC TETRAHYDROPROTOBERBERINIUM S A L T  

Hea t ing  corex imine  methiodide (5)  with methanol ic  

po tass ium hydrox ide  gave  the  s e c o p r o t o b e r b e r i n e  (14) 

a n d  5,5a,6,7,8-pentahydro-3,11-dihydr0~y-2,10-di- 

methoxybenz [b ,e l -4H-aauleno[3,2  , I - i j ] isoquinol ine 

(151, but  not t h e  methine b a s e  (10) usua l ly  formed by 

Hofmann d e g r a d a t i o n .  T h e  poss ib le  b i o g e n e s i s  of t h e s e  

two abnormal  Hofmann d e g r a d a t i o n  p r o d u c t s  f rom pro to -  

b e r b e r i n e  a l k a l o i d s  is d i s c u s s e d .  

P r e v i o u s l y ,  we r e p o r t e d  t h a t  Hofmann d e g r a d a t i o n  of the  9- a n d  ll-hydroxy- 

7,8,13,13a-tetrahydroprotoberberinium s a l t s  (1 a n d  2) b y  t r e a t m e n t  with methanol ic  

po tass ium hydrox ide  a f f o r d e d  t h e  s e c o p r o t o b e r b e r i n e s  (11 a n d  12) in  addi t ion t o  

the  methine b a s e s  (6  and 7) while  the  nonphenol ic  s u b s t r a t e  (3) g a v e  only the  methine 

b a s e  (a).' T h i s  type  of a b n o r m a l  Hofmann d e g r a d a t i o n  h a s  b e e n  f u r t h e r  inves t iga ted  

a n d  we now wish  to  r e p o r t  on the  r e a c t i o n  of d i s c r e t i n e  methiodide (4) and c o r e  - 
ximine methiodide (5) with methano l ic  po tass ium hydrox ide .  
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Hea t ing  d i s c r e t i n e  niethiodide (4) with 20 % methanol ic  po tass ium hydrox ide  f o r  

4  h r  on a w a t e r  b a t h  gave  only the  methinc b a s e  (9) [ b  ( c D c ~ ~ )  5.05 ( l H ,  d d ,  J 

2 and 10 H z ,  H ~ ~ = ~ $  ) ,  5 - 3 7  (1H , d d ,  J 2 and 17 H z ,  ~ c = c * ~  ) and 7 . l l  ( l H ,  
-5 

d d ,  J 10 and 17 H z ,  -CH_=CH ) ]  i n  4 3  % yie ld .  None of the  s e c o p r o t o b e r b e r i n e  
2  

(13) was de tec ted  b y  t l c .  T h i s  fact  i s  c o n s i s t p n t  with o u r  s u g g e s t e d  mechanism on  

the  format ion of the  s e c o p r o t o b e r b e r i n e  which involves  a phenol ic  hydroxyl  g roup  

e i t h e r  a t  the  C - 9 o r  C - 11 pos i t ion  in the  p r o t o b e r b e r i n e  s y s t e m .  1  

On  the  o t h e r  h a n d ,  t r ea tment  of co rex imine3  methiodide ( 5 )  with 2 0  % mmethanolic 

po tass ium hydrox ide  f o r  4  h r  g a v e  n o  methine b a s e  (10) but  a f f o r d e d  ins tbad  a s e p -  

a r a b l e  mixture  of  the  s e ~ o p r o t o b e ~ b e r i n e  (14) i n  30  % yield [ h  (CDCI ) 3.25 ( 3 ~ ,  
3 

s ,  ArCH20CE13) and 4.11 ( 2 H ,  s ,  A r C H  oCH,) a n d  the novel compound (15) in 15 % 
-2 

+ 
y i e l d ,  mp 182 - 183'. The l a t t e r  compound (15) [m/e 341 (M ) ] ,  con ta in ing  a phenol ic  

1,2,3,4-tctrahydroisoquinoline s y s t e m  [ v  max (CHC13) 3530 cm-l; h max (McOH) 

288 nm] was  a c e t y l a t e d  t o  f u r n i s h  t h e  c o r r e s p o n d i n g  d i a c e t a t e  (16) [m/e 

425 (M'); v max ( c H C ~ ~ )  1730 cm-I ( A ~ O A C ) ;  6  (CDCI ) 2.24 and 2.35 ( e a c h  3 H ,  
3  

e a c h  s ) ]  a n d  methylated with d iazomethane  t o  a f f o r d  the  t e t ramethoxy  d e r i v a t i v e  

(17) [m/e 369 (M')], mp 116 - 118O. T h e  n m r  s p e c t r u m  ( 6  i n  C D C l  -DMSO) o f  the  
3  

d lpheno l ic  b a s e  (15) showed  the p r e s e n c e  of methylene p ro tons  be tween  two a r o m a -  

t i c  r i n g s  a t  4 .0  as a b r o a d  s i n g l e t  and t h r e e  i so la ted  a r o m a t i c  p r o t o n s  as s i n g l e t s  

a t  6 . 4 5 ,  6 . 4 6 ,  a n d  6 .63  in addi t ion t o  a n  N-methyl (2.53) a n d  two 0-methyl  r e s o n a n c e s  

(3 .78 ,  6H) .  Hea t ing  the  s e c o p r o t o b e r b e r i n e  (14) with the above  r e a g e n t  f o r  24 h r  

a l s o  gave compound (15), iden t i ca l  wi th  the  p r o d u c t  ob ta ined  d i r e c t l y  from 5. F u r -  

t h e r m o r e ,  t r e a t m e n t  of 5  with the  sam r e a g e n t  f o r  4 0  h r  a f fo rded  14 and 15 i n  10 % 

and 6 0  % yield ,  r e s p e c t i v e l y .  T h e  s t r u c t u r a l  a s s ignment  of t h e  dibcnaocyclohepta-  

[b Ipyr id ine  (15) was  confi rmed by a n  a l t e r n a t i v e  s y n t h e s i s  of t h e  t e t ramethoxy  d e r i v a -  

t ive  (17). Ref lux ing  l audanos ine  (18) with 3 7  % formal in  and a c e t i c  a c i d  in t h e  p r e s e n c e  
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of  h y d r o c h l o r i c  a c i d  f o r  14 h r  gave  (17) in 53 % y i c l d ,  whose i r  a n d  n m r  s p e c t r a  

w e r e  iden t i ca l  with t h o s e  of the  t e t ramethoxy  d e r i v a t i v e  obtained from the Hofmann 

d e g r a d a t i o n  p r o d u c t  (15). 

T h e  novel dibeneocyclohepta[b]pyridine type compound may b e  c o n s i d e r e d  as 

a po ten t i a l  a l k a l o i d ,  d e r i v a b l e  f r o m  the  p r o t o b e r b e r i n e  a lka lo ids  b y  the  addi t ion of 

1  
onc more  c a r b o n  unit  and t h e r e f o r e  r e l a t e d  t o  mecambridine (22)  and de-N-methyl- 

thalphcnine (24) .  On  t h i s  b a s i s ,  the  qu inono ids  (20) .  d e r i v e d  from t h e  p ro to -  

b e r b e r i n i u m  s a l t s  (19), would occupy a n  impor tan t  r o l e  in the  b i o g e n a s i s  of c e r t a i n  

bcnzy l i soqu ino l inc  a lka lo ids .  T h u s ,  nuc leoph i l i c  a t t a c k  t o  the  quinonoid methylene 

1  
would g e n e r a t e  t h e  s e c o p r o t o b e r b e r i n c s  (21) followed by oxidat ion t o  mecambr id ine  

(22) l  OF the  p r o a p o r p h i n e  (23).  T h e  l a t t e r  could then  rearrange t o  de-N-methyl- 

tha lphen ine  (24) .  
5  

On  the  o t h e r  h a n d ,  coupl ing be tween  t h e  quinonoid methylene a n d  the  c a r b o n  a t  the  

C - 1 pos i t ion  of the  isoquinol ine r i n g  would g ive  the  sp i robcnzy l i soqu ino l ine  a l k a l o i d s  

( ~ 5 ) , ~  while coup l ing  a t  the  C - 8 posi t ion would a f f o r d  the dibenzocyclohepta[b]-  

p y r i d i n e s  (26) when a phenolic hydroxy l  g r o u p  i s  p r e s e n t  a t  the  C - 7 pos i t ion .  
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