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FORMATION OF AMINOQUINAZOLINONES FROM N-(2-AMINOBENZ0YL)- 

N'-AROYLHYDRAZINES 

M e l i n d a  ~ i l ? E n d r r e  T i h a n y i  and P B t e r  D v o r t s d k  

I n s t i t u t e  f o r  D r u g  Research ,  Budapes t .  P.O.B. 8 2 .  H-1325 Hungary  

A b s t r a c t  - The r i n g  c l o s u r e  o f  N - (2 -am inobanzoy1 ) -N ' -a roy lhyd raz ines2  

in AcOH/TsOH y ~ e l d e d  2-aryl-3-amino-4(3H)-quinaz01inones 5 i n s t e a d  

o f  2-aryl-3.4-dihydro-5H-1.3.4-benzotriazepin-5-ones & a s  r e p o r t e d  

b e f o r e .  The s t r u c t u r e  o f  t h e  a m i n o q u i n a z o l i n o n e s  5 was c o n f i r m e d  b y  

unambiguous s y n t h e s i s .  

D u r ~ n g  t h e  l a s t  few y e a r s  s e v e r a l  p a p e r s  have been p u b l i s h e d  o n  t h e  s y n t h e -  

s l s  o f  1 . 3 , 4 - b e n z a t r i a z e p i n e s  s t a r t i n g  w i t h  2-aminobenzoic  a c i d  h y d r a z i d e  

d e r i v a t i v e s .  I t  i s  w e l l  known t h a t  h y d r a z i d e  d e r i v a t i v e s  can  fo rm o x a d i a z o l e  

b u t  t h e  p r e s e n c e  o f  t h e  2 - a m ~ n o  g r o u p  was expec ted  t o  e l i m i n a t e  t h e  p o s s i b i l i -  

t y  o f  t h i s  r e a c t i o n  and t o  f a v o u r  t h e  f o r m a t r o n  o f  condensed h e t e r o c y c l e s .  

L a t e r  some o f  t h e  e a r l y  methods f a r  t h e  s y n t h e s r s  o f  1 . 3 . 4 - b e n z o t r i a z e p i n e s  

p r o v e d  t o  be i n a p p r o p r i a t e ,  because t h e  p r o d u c t s  were s t i l l  1 . 3 . 4 - o x a d l -  

a ~ o l e s ~ ' ~ ' ~  o r  u n d e r  certain c o n d i t i o n s  3-amino-4(3~)-~uinaz011nones~'~ I n s t e a d  

o f  t h e  d e s i r e d  compounds. 

R e c e n t l y  a  new. method has been r e p o r t e d 6  f o r  the preparation o f  2 - a r y l - 3 . 4 -  

-dihydro-SH-l,3,4-beczotriazepin-5-ones Q: i s a t o i c  a n h y d r i d e  and  a r o y l -  

h y d r a z i n e s  2 ( R = Ph. 4-CH -Ph,  4-CH30-Ph o r  4-NO2-Ph ) were r e f l u x e d  i n  
3  

a c e t i c  a c i d  and  y i e l d e d  b i s s c y l h y d r a z i n e s  2 which were s u b s e q u e n t l y  h e a t e d  

w i t h  a  c a t a l y t i c  amount o f  p - t a l u e n e s u l f o n ~ c  a c i d  i n  a c e t i c  a c i d .  The p r o d -  

u c t s  o f  t h l s  l a t t e r  r e a c t i o n  c o u l d  a l s o  be  l s o l a t e d  in a d d i t i o n  t o z w h e n l  

was r e a c t e d  w l t h  v a r i o u s  2 i n  AcOH/TsOH. The new p r o d u c t s  were a s s i g n e d  as 

b e n z o t r i a z e p i n e s  4 .  
w 

We f e l t  t h i s  a s s i g n a t l o r  d o u b t f u l  because under t h e s e  r e a c t i o n  c o n d i t i o n s  

t h e  f o r m a t i o n  o f  3-amlno-4(3H)-quinazolinones 6 c a n  be e x p e c t e d d t 5  a s  w e l l  
,- 

7 a n d  i t  was n o t  t a k e n  i n t o  c a n s ~ d e r a t i o n  . 



O H H O  

We examined t h e  above r e a c t i o n s  ( R  = Ph and  4-NO2-Ph i n  2) and i s o l a t e d  t h e  

compounds b y  t h e  g i v e n  method. A l l  d a t a  o f  t h e s e  samples ( p r e v ~ o u s l y  supposed 

t o  be $)were i d e n t i c a l  w i t h  t h o s e  o f  t h e  c o r r e s p o n d i n g  3 - a m i n o - 4 ( 3 H ) - q u i n a z o l -  

i nones  59 p r e p a r e d  b y  unambigaus synthesislO'll. C o n s e q u e n t l y  t h e  2-amino 

group o f  3 r e a l l y  t o o k  p a r t  i n  . t h e  r i n g  c l o s u r e  b u t  t h e  r e a c t i o n  l e d  t o  t h e  

f o r m a t i o n  o f  t h e  known q u i n a z o l i n o n e s  6. 
The r e a c t i o n  m i g h t  p r o c e e d  v i a  d e t o s y l a t i v e  c y c l i z a t i o n  o f  t h e  p r o p o s e d  6 

t o s y l a t e  esters', b u t  t h e  p r o d u c t s  €3- c o u l d  m r n e d i a t e l y  r e a r r a n g e  and  t h u s  

6 were i s o l a t e d .  As i t  was p a i n t e d  o u t  t h e  f o r m a t ~ o n  o f  t h e  
M 

s m a l l e r - s i z e d  h e t e r o c y c l e s  can,  be e x p l a i n e d  b y  t h e r m o d y n a m i c a l  r e a s o n s .  
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EXPERIMENTAL 

A l l  mps a r e  u n c o r r e c t e d .  I R  s p e c t r a  were measured u s i n g  a P e r k i n  E l m e r  577 

s p e c t r o m e t e r .  'H NMR s p e c t r a  were o b t a i n e d  a t  60 MHz o n  a  J e o l  6 0  HL s p e c t -  

r o m e t e r ,  u s ~ n g  THS as  i n t e r n a l  s t a n d a r d .  A l l  compounds gave s a t i s f a c t o r y  

m i c r o a n a l y t i c a l  d a t a .  

6  were p r e p a r e d  b y  R e d d y ' s  p r o c e d u r e 6  (Method  A and B )  - p r o p o s e d  e r r o n e o u s l y  
w 

f o r  t h e  s y n t h e s i s  o f  2 -ary l -3 .4-d ihydro-5H-1.3 .4-benzot r lazep in-5-ones ;L - 
and  b y  u n a m b ~ g o u s  r o u t e  lo''' (Method  C ) .  A l l  da ta  o f  t h e  c o r r e s p o n d i n g  5 p r e -  

9  p a r e d  b y  Methods  A. 8 and  C  were i d e n t i c a l  . 
3 - A m i n o - 2 - a r y l - 4 ( 3 H ) - q ~ a z o l 1 n o n e s  5 ( G e n e r a l  p r o c e d u r e s )  

M e t h o d  A: A  m i x t u r e  o f  i s a t o l c  a n h y d r i d e  A ( 1 . 6  g .  1 0  mmol),  a r o y l h y d r a z i n e  2 

( 1 0  mmol) and p - t o l u e n e s u l f o n i c  a c i d  ( 0 . 0 2  g )  i n  a c e t i c  a c i d  ( 1 0  m l )  was r e f -  

l u x e d  f a r  9  h .  The c o l d  s o l u t i o n  was added s l o w l y  t o  w a t e r  ( 2 5 0  m l )  and  

e x t r a c t e d  w i t h  c h l o r o f o r m  ( 3 x 5 0  m l ) .  The combined c h l o r o f o r m  phases were wa- 

shed  w i t h  w a t e r  ( 3 0  m l )  and d r i e d  ( N s 2 S O 4 )  A f t e r  e v a p o r a t i o n  o f  t h e  s o l v e n t  

t h e  r e s i d u e  was chromatographed  o v e r  s i l i c a  u s i n g  b e n z e n e / e t h e r  m i x t u r e  ( 1 : l )  

a s  e l u e n t .  

6  ,- R=Ph Y i e l d :  0 . 8 8  g ( 3 7  % ) ;  mp 181-182 OC; [M+] 237; 'H NMR (CDC13 + 

OHSO-d6) 8.10 ( d  1H. ArH-5) ;  7.5-7.9 ( m  8H. ArH) ;  5 . 0  ( b s  2H. 

NH2); I R  ( K B r )  3300.  3210 (NH); 1660 (C.0); 1 6 4 0  (C=N); 1610  

( A r )  cm-'. 

R=4-N02Ph Y i e l d :  1 . 1 2  g  ( 3 9  %);  mp 250-252 OC; IM'I 282; 'H NMR ~ ' ( D M S O - d 6 )  

8.30 ( d  2H. A r H - 3 ' ) ;  8.00 ( d  2H. A r H - 2 ' ) ;  8 . 2  (m lH.  ArH-5) ;  

7 .4-8.0 ( m  3H. ArH-6. H-7. H-8);  5 . 7  ( b s  2H. NH2); IR ( K B r )  3300 .  

3220 ,  (NH); 1 6 7 0  ( G O ) ;  1 6 4 0  (C-N); 1610  ( A r ) ;  1520 .  1350  

-1 
(NO2) cm . 

Method 8 :  A  m i x t u r e  o f  N-(2-aminobenzoyl)-N'-aroy1hydraz1ne 3  ( 1  g .  3.9-3.3 + 
mmol) and  p - t o l u e n e s u l f o n i c  a c ~ d  ( 0 . 0 2  g )  i n  a c e t l c  a c i d  ( 1 0  m l )  was r e f l u x e d  

f o r  9  h.  The r e a c t l o n  m i x t u r e  was worked u p  as i n  Method  A. 

6  R=Ph 
w Y i e l d :  0.35 g  ( 3 8  %) ;  mp 181-182 OC 

R-4-NO -Ph Y z e l d :  0 .38  g  ( 4 1  % ) ;  mp 250-252 OC 2 

S p e c t r o s c o p i c  d a t a  were l d e n t i c a l  w i t h  t h o s e  of  b o b t a i n e d  Dy Method A. 

Method  C: A  s o l u t ~ o n  o f  2 -ary l -3 .1 - (4H) -benzoxsz in -4-one ( 1 0  mmol) and  h y d r a z i n e  

h y d r a t e  ( 7 2  %. 0.69 g, 10 mmol) i n  e t h a n o l  (30 m l )  was r e f l u x e d  f o r  1 h. 

A f t e r  c o o l i n g  t h e  c r y s t a l s  were f i l t e r e d  o f f ,  washed w i t h  e t h a n o l  ( 3 x 5  m l )  



and added t o  d ~ l u t e d  a c e t i c  a c i d  ( 6 0  %. 25 m l ) .  The s o l u t i o n  was h e a t e d  o n  a  

steam b a t h  f o r  3 0  m l n .  t h e  r e s u l t i n g  c r y s t a l s  were f i l t e r e d  and  washed w i t h  

water  ( 3 x 5  m l ) .  

6  R=Ph Y i e l d :  1 . 7 3  g  ( 7 3  %); mp 182-183 OC w 

R.4-NO2-Ph Y i e l d :  1 . 9 4  g  ( 6 9  %) ;  mp 250-252 OC 

S p e t r o s c o p i c  d a t a  were i d e n t i c a l  w l t h  t h o s e  o f  o b t a i n e d  b y  Methods A  and  0 .  
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