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A b s t r a c t  - The s y n t h e s i s  of 1,4-benzadiazepines and q u i n a r o l i n e s  from o-aminobenra- 
nitriles i s  r e p o r t e d .  For t h e  f o r m a t i o n  of the 1 ,4 -benzodiaaep ines  a mechanism 
i n v o l v i n g  an i n t e r m e d i a t e  a e i r i d i n a a e  i s  proposed.  

o-Aminobenzonitr i le  ( a n t h r a n i l o n i t r i l e )  i s  nowadays r e a d i l y  a v a i l a b l e  by r e a c t i o n  of %-nitro-  - 
1 

t o l u e n e  w i t h  ammonia i n  t h e  vapour phase  or by a-oxidation2 of - o - t o l u i d i n e  and r e l a t e d  

processes.3 Hence t h i s  i n t e r e s t i n g  b i f u n c t i o n a l  compound h a s  ga ined  impor tance  as a s t a r t i n g  

m a t e r i a l  i n  o r g a n i c  s y n t h e s i s .  I n  t h i s  p a p e r  we would l i k e  t o  r e p o r r  new approaches  t o  quina-  

z o l i n e s  and 1,4-benzadiazepines based  on z - a c y l a t e d  o -aminobenzoni t r i l e s .  

The s t a r t i n g - p o i n t  of t h i s  work was a s p e c u l a t i o n  t h a t  compounds of t h e  g e n e r a l  s t r u c t u r e  1, - 

might upon t r e a t m e n t  wi th  RMgX or  RLi, i n  s p i t e  o f  t h e  p resence  of a c i d i c  hydrogen a toms ,  p i v e  

4  
r i s e  t o  1 ,4-benzodiazepin-2-ones ( 4 )  o r l a n d  q u i n s r o l i n e s  ( 2 )  ~ t h e  common i n t e r m e d i a t e 5  (2) .. 
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1t was a l so  expec ted  t h a t  t h e  n a t u r e  of t h e  s u b s t i t u e n t s  (R ,  R1 and X) ,  where R a n d  R1 i s  hydrogen ,  

s l k y l  o r  a r y l  and X i s  C1 or Br ,  shou ld  have  a s t r o n g  i n f l u e n c e  on t h e  p r o d u c t  p a t t e r n  and t h a t  

6 .  
evenother  r ing-sys tems ,  such  as q u i n o l i n e s  mlgh t  b e  formed.  

The f i r s t  e ~ p e r i m e n t ,  i n t e r a c t i o n  of  1 (R1=H,X=C1) w i t h  C6H5MgBr i n  e t h e r ,  gave 2 (R=C6H5, R  =H, 
1  

X=Cl) i n  a r e a s o n a b l e  y i e l d .  The s t r u c t u r e  of  2 was p roven  b y  a c o n v e n t i o n a l  s y n t h e s i s  v i a  2- 

aminobenzophenone. These r e s u l t s  t r i g g e r e d  t h e  s y n t h e t i c  s t u d y  summarized i n  n o t e  8 u s i n g  s i m p l e  

. .. 
N-acylated a n t h r a n i l o n i t r i l e s  a s  s t a r t i n g  m a t e r i a l .  The p r o c e d u r e  was found t o  c o n s t i t u t e  a f a s t  - 

and conven ien t  r o u t e  t o  q u i n a z o l i n e s .  I n t r o d u c t i o n  of a second R - s u b s t i t u e n t  ( t o  y i e l d  9. 3,4- 

9 
dihydroqu inazo l ines )  was never a d i s t u r b i n g  s i d e - r e a c t i o n ,  n o t  even when t h e  amount of  e.g. C H L i  

6 5  

was d e l i b e r a t e l y  i n c r e a s e d  i n  t h e  r e a c t i o n  w i t h  ~benzoylanthranilonitrile. 

A t t e n t i o n  was t h e n  t u r n e d  t o  t h e  r e a c t i o n  of C H MgBr w i t h  d e r i v a t i v e s  of 1, where X=Br and R = 
6  5  . 1  

lower a l k y l ,  because w i t h  a b e t t e r  l e a v i n g  group we a n t i c i p a t e d  b e t t e r  chances  t o  g e t  1,4-benzo- 

d i a z e p i n e s .  For i n s t a n c e  i n  t h e  case of R  =C H two compounds w i t h  s p e c t r a l  p r o p e r t i e s 1 '  i n  h a m m y  
1 2 5  

w i t h  1 ,4 -benrod iazep ines  were o b t a i n e d .  Compound A had  t h e  c o m p o s i t i o n  C  H N 0  a n d  compound B  t h e  
17 16 2 

compos i t ion  C  H N 0, o b v i o u s l y  by t h e  r e s u l t  of  t h e  i n t r o d u c t i o n  of a second C  H -g roup .  
11 

23  22 2  6  5  

However t h e  s p e c t r a l  ( I R ,  PMR) p r o p e r t i e s  of compound A were  i n  d i sagreement  w i t h  t h o s e  of  t h e  

12 
known compound (5 (R=C6H5, Rl=C2H5). The p r o p e r t i e s  of  B, a t  f i r s t  t e n t a t i v e l y  a s s i g n e d  s t r u c t u r e  

i_, - r e q u i r e d  f u r t h e r  s t u d i e s  and t h e  s t r u c t u r e  was f i n a l l y  i d e n t i f i e d  as  t h e  r e a r r a n g e d  1.4-benzo- 

diazepin-3-one g by an X-ray i n ~ e s t i ~ a t Y o n . ' ~  The s t r u c t u r e  o f  compound A was s u b s e q u e n t l y  

de te rmmed t o  1. . 
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These r e s u l t s f 4  can be r a t i o n a l i z e d  in  terms of formation of an a ~ i r i d i n o n e l ~ ' ~ ~  (a-lactam) as  t h e  

c r u c i a l  in te rmedia te ,which  subsequently i s  a t t a cked  intramolecularly by t he  imine an ion  as  o u t l i n e d  

i n  Scheme 2 .  A r e l a t e d  rearrangement dur ing  t he  conversion ( induced by NU?) of 2-0-B-bromoalky1)- 

aminobenrophenones i n ro  1,4-benzodiazepines has e a r l i e r  been r epo r t ed  b y t 7  Kuftinec 5. 

Scheme 2 
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