
J  J E u r o p a i s c h e s   

Patentamt  

European  Patent  Office  ©  Publication  number:  0  0 0 0   1 4 8  

Office  europeen  des  brevets  A 1  

©  EUROPEAN  PATENT  APPLICATION 

@  Application  number:  78100162.3  ©  Int.  CI.2:  C  07  D  239 /81 ,   C  07  C  1 3 1 / 0 0  

©  Date  of  filing:  15.06.78 

©  Priority:  16.06.77  US  807074  ©  Applicant:  E.I.  du  Pont  de  Nemours  and  Company. 
1007  Market  Street, 

©  Date  of  publication  of  application:  Wilmington,  Del.  19898  (US) 
10.01.79  Bulletin  79/1 

©  Inventor:  Bingham,  Elena  Maria, 
©  Designated  Contracting  States:  618  Northside  Drive  North  Hills. 

BECHDEFRGBLUNLSE  Wilmington,  Delaware  19809  (US) 

©  Inventor:  Elliot,  Arthur  John, 
1  Brookhill  Place  Cedar  Grove, 
New  Jersey  07009  (US) 

®  Representative:  von  Kreisler,  Alek,  Dipl.-Chem.  et  al, 
Deichmannhaus  am  Hauptbahnhof, 
D-5000K6ln1  IDE) 

©  Quinazolinone  oxides  and  process  for  their  preparation. 

©  Quinazolinone  oxides  of  formula 

where  X  :Ct,  Br,  N02,CF3, 
Y:H,Br,Cl,F 

^   process  for  their  preparation  and  their  use  as  intermediates 
in  the  preparation  of  3-fiuorobenzodiazepines  which  are  use- 

qq  ful  as  tranquilizers,  muscle  relaxants  and  sedatives. 

o  
o  
o  

0L 
LU 

Croydon  Printing  Company  Ltd. 

Quinazolinone oxides offormula 

where X :  Cl,  Br,  NO2,  CF3, 
Y:H,Br,Cl,F 

process  for  their  preparation  and  their  use  as  intermediates 
in  the  preparation  of 3-fiuorobenzodiazepines  which  are  use- 
ful  as  tranquilizers,  muscle  relaxants  and  sedatives. 



B a c k g r o u n d   o f   t h e   I n v e n t i o n  

C o p e n d i n g   U . S .   P a t e n t   A p p l i c a t i o n   S e r i a l   N u m b e r  

6 8 7 , 3 1 8 ,   f i l e d   May  26,  1976  by  E l e n a   M.  B i n g h a m   a n d  

W i l l i a m   J o s e p h   M i d d l e t o n ,   w h i c h   i s   a  c o n t i n u a t i o n -  

i n - p a r t   of   U .S .   P a t e n t   A p p l i c a t i o n   S e r i a l   N u m b e r  

5 9 7 , 5 0 2 ,   now  a b a n d o n e d ,   d i s c l o s e s   c e r t a i n   n o v e l  

3 - f l u o r o b e n z o d i a z e p i n e s   of   t h e   f o r m u l a : '  

w h e r e  

X  i s   C l ,   Br ,   N02,  o r   C F 3 ;  
Y  i s   H,  C l ,   Br  or   F ;  

D  i s   H,  h y d r o c a r b y l   o f  1 - 4   c a r b o n s ,   - C H 2 C F 3 ,  

-CONHR,  -CH2CH2NR2,   or   - C H 2 C H 2 N R 2 · A ,  
w h e r e   R  i s   a l k y l   of   1-4   c a r b o n s   and  A  i s   a  



p h a r m a c e u t i c a l l y   s u i t a b l e   a c i d ;  

B  i s   O;  o r  

B  a n d   D  t o g e t h e r   i s   = N - N = C ( R ' ) -  

w h e r e   R'  i s   H  o r   C1-C4  a l k y l ,  

a n d   t h e   u s e   o f   s u c h   c o m p o u n d s   as   t r a n q u i l i z e r s ,   m u s c l e  

r e l a x a n t s   and   s e d a t i v e s   in   m a m m a l s .   In  a d d i t i o n ,  

B i n g h a m   and  M i d d l e t o n   d i s c l o s e   a  p r o c e s s   f o r   m a k i n g  

s u c h   c o m p o u n d s   by  r e a c t i o n   o f   t h e   c o r r e s p o n d i n g  

3 - h y d r o x y b e n z o d i a z e p i n e   w i t h   a  d i a l k y l a m i n o s u l f u r  

t r i f l u o r i d e   as   f o l l o w s :  

w h e r e   R3  and   R 4  a r e   a ' p r i m a r y   a l k y l   g r o u p   o f  1 - 4   c a r b o n s  

o r   t a k e n   t o g e t h e r   a r e   - ( C H 2 ) 4 -   o r   - ( C H 2 ) 5 .  
In  a d d i t i o n ,   c o p e n d i n g   U . S .   P a t e n t  A p p l i c a t i o n  

S e r i a l   No.  ,  f i l e d   s i m u l t a n e o u s l y   w i t h   t h e  

p r e s e n t   a p p l i c a t i o n   by  W i l l i a m   J o s e p h   M i d d l e t o n  

( a t t o r n e y ' s   d o c k e t   n u m b e r   C R - 7 7 9 6 )   d i s c l o s e s   an  i m -  

p r o v e d   p r o c e s s   f o r   p r e p a r i n g   s u c h   3 - f l u o r o b e n z o d i a z e -  

p i n e s ,   w h i c h   i m p r o v e d   p r o c e s s   c a n   be  s u m m a r i z e d  

s c h e m a t i c a l l y   by  t h e   f o l l o w i n g   e q u a t i o n s :  



w h e r e  

X  i s   C l ,   Br ,   NO2  or   C F 3 ;  
Y  i s   H,  C l ,   Br  o r   F;  a n d  
Z1  and  Z2  a r e   Cl  or   B r .  

M i d d l e t o n   a l s o  d i s c l o s e s   t h a t   s t a r t i n g   m a t e r i a l   ( 1 )  

can   be  p r e p a r e d   b y  t h e   p r o c e s s   d i s c l o s e d   in   U . S .  

P a t e n t   No.  3 , 3 9 8 , 1 3 9 .  



Summary   o f   t h e  I n v e n t i o n  

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   an  i m p r o v e d  

p r o c e s s   f o r   m a k i n g   s u c h   N - m e t h y l a m i n o b e n z o p h e n o n e  

a n t i - o x i m e s ,   and   n o v e l   i n t e r m e d i a t e s   u s e d   i n   t h e  

i m p r o v e d   p r o c e s s .  

More  s p e c i f i c a l l y ,   t h e   p r e s e n t   i n v e n t i o n   r e l a t e s  

to   a  new  p r o c e s s   f o r   t h e   p r e p a r a t i o n   of   N - m e t h y l a m i n o -  

b e n z o p h e n o n e   a n t i - o x i m e s   by  a l k y l a t i o n ,   and   s u b s e q u e n t  

h y d r o l y s i s ,   o f   t h e   c o r r e s p o n d i n g   q u i n a z o l i n e   o x i d e s .  

T h e   p r e p a r a t i o n   o f   c o m p o u n d s   o f   F o r m u l a  I I I   i s  

a c c o m p l i s h e d   in   two  i n t e r r e l a t e d   s t a g e s .   The  f i r s t  

s t a g e   i n v o l v e s   t h e   a l k a l i   m e t a l   s a l t   o f   q u i n a z o l i n o n e  

3 - o x i d e s   of   F o r m u l a   I  (X  =  C l ,   Br ,   CF3  or   N02;  Y  =  H ,  

Br ,   Cl  o r   F)  w i t h   a l k y l a t i n g   a g e n t s   of   F o r m u l a   C H 3 Z ;  
(Z  =  I ,  C l ,   Br ,   C F 3 S O 2 O - ,   F S O 2 O - ,   C C l 3 S O 2 O -   o r  

CH3OSO2O-)  to   g i v e   1 - m e t h y l q u i n a z o l i n e   3 - o x i d e s   o f  

F o r m u l a   I I   (X  and  Y  as  d e f i n e d ) .  



The  r e a c t i o n   p r o d u c t s   of   F o r m u l a   I I   (X,  Y  a s  

d e f i n e d )   a r e   t h e n   h y d r o l y t i c a l l y   c o n v e r t e d   in   t h e  

p r e s e n c e   of   b a s e   to   t h e   m e t h y l a m i n o b e n z o p h e n o n e   a n t i -  

o x i m e s   o f   F o r m u l a   I I I   (X,  Y  as  d e f i n e d ) .  

D e t a i l e d   D e s c r i p t i o n   o f  t h e   I n v e n t i o n  

P r e f e r r e d   c o m p o u n d s  

C o m p o u n d s   f r o m   w i t h i n   t h e   s c o p e   of   U .S .   P a t e n t  

A p p l i c a t i o n   S e r i a l   Number   6 8 7 , 3 1 8   w h i c h   a r e   p r e f e r r e d  

f o r   t h e i r   a c t i v i t y   a r e   t h o s e   shown  in   f o r m u l a   IV  w h e r e ,  

i n d e p e n d e n t l y :  

B  =  0 ;  

X  =  C l ;  

D  =  H ;  

D =  C1-C3  a l k y l ;  

X  =  Cl  and  D  =  H; 

X  =  Cl  and  D  =  C 1 - C 3  a l k y l .  
More  p r e f e r r e d   a r e   t h o s e   c o m p o u n d s   w h e r e :  

X  =  Cl  or   B r ;  

Y  =  H,  C l ,   or   F ;  

D  =  H,  -CH3,   or   -C2H5;   a n d  

B  =  O .  

Mos t   p r e f e r r e d   a r e   t h o s e   c o m p o u n d s   w h e r e :  

X  =  Cl  or   B r ;  

Y  =  H  or   F ;  

D =  CH3;  a n d  

B  =  O .  

N e c e s s a r i l y ,   t h e n ,   c o m p o u n d s   of   f o r m u l a   I I   w h i c h  

a r e   p r e f e r r e d   a s   i n t e r m e d i a t e s   a r e   t h o s e   w h e r e   X  i s  

c h l o r i n e   or   b r o m i n e .   More  p r e f e r r e d   c o m p o u n d s   o f  

f o r m u l a   I I   a r e  t h o s e   w h e r e   X  i s   c h l o r i n e   or   b r o m i n e  

and   Y  i s   h y d r o g e n ,   c h l o r i n e   o r   f l u o r i n e .  

Mos t   p r e f e r r e d   c o m p o u n d s   a r e   t h o s e   w h e r e   X  i s  

c h l o r i n e   or   b r o m i n e   and  Y  i s   h y d r o g e n   o r   f l u o r i n e .  



S p e c i f i c a l l y   p r e f e r r e d   a r e   t h e   f o l l o w i n g  

c o m p o u n d s :  

6 - c h l o r o - l - m e t h y l - 4 - p h e n y l - 2 ( l H ) q u i n a z o l i n o n e  

3 - o x i d e ;  

6 - b r o m o - l - m e t h y l - 4 - p h e n y l - 2 ( l H ) q u i n a z o l i n o n e  

3 - o x i d e .  

1 - M e t h y l q u i n a z o l i n o n e   o x i d e s  o f   F o r m u l a   I I   c a n   b e  

p r e p a r e d   by  t r e a t i n g   a  s o l u t i o n   or   m i x t u r e   o f   a  c o m -  

p o u n d   o f   F o r m u l a   I ,   p r e p a r e d   as  t a u g h t   by  S u l k o w s k i  

and   C h i l d r e s s ,   J .   O r g .   C h e m . ,   27  4424  ( 1 9 6 2 )   o r   by  t h e  

i m p r o v e d   p r o c e s s   d i s c l o s e d   by  M i d d l e t o n   in   c o p e n d i n g  

U . S .   P a t e n t   A p p l i c a t i o n   S e r i a l   Number   f i l e d  

s i m u l t a n e o u s l y   h e r e w i t h   ( a t t o r n e y ' s   d o c k e t   n u m b e r  

C R - 7 7 9 4 ) ,   and   a  s u i t a b l e   b a s e   w i t h   an  a l k y l a t i n g   a g e n t  
i n   an  i n e r t   o r g a n i c   s o l v e n t   m e d i u m .   The  r e a c t i o n   i s  

p r e f e r e n t i a l l y   c a r r i e d   o u t   a t   m o d e r a t e   t e m p e r a t u r e s   o f  

5 0 - 7 5 ° ,   b u t   t h i s   s t e p   c a n   be  e f f e c t e d   a t   room  t e m p e r a -  

t u r e . o r   a b o v e .   S u i t a b l e   s o l v e n t s   i n c l u d e ,   b u t   a r e   n o t  

l i m i t e d   t o ,   e t h e r s   s u c h   as   t e t r a h y d r o f u r a n , . d i e t h y l  

e t h e r   and   g l y m e ;   a m i d e s   o f   s e c o n d a r y   a m i n e s   s u c h   a s  

N , N - d i m e t h y l f o r m a m i d e   and   N , N - d i m e t h y l a c e t a m i d e .  

R e p r e s e n t a t i v e   b a s e s   u s e f u l   i n   t h e   g e n e r a t i o n   o f   t h e  

a l k a l i   m e t a l   s a l t   o f   a  c o m p o u n d   o f   F o r m u l a   I  i n c l u d e ,  

b u t   a r e   n o t   l i m i t e d   t o ,   p o t a s s i u m   c a r b o n a t e ,   s o d i u m  

h y d r i d e ,   s o d i u m   c a r b o n a t e   and   s o d i u m   or   p o t a s s i u m  

a l k o x i d e s   s u c h   as  s o d i u m   e t h o x i d e   o r   m e t h o x i d e .  

The  a l k y l a t e d   q u i n a z o l i n o n e   o x i d e s   c an   be  i s o l a t e d  

f r o m   t h e   r e a c t i o n   m i x t u r e   by  c o n v e n t i o n a l   m e a n s ,   s u c h  

as  f i l t r a t i o n   of   t h e  i n s o l u b l e   p r o d u c t .  

The  c o m p o u n d   o f   F o r m u l a   I I   c a n   t h e n   be  c o n v e r t e d  

to   t h e   a n t i - o x i m e   by  h e a t i n g  w i t h   a  b a s e   i n   an  a q u e o u s -  

a l c o h o l i c   s o l v e n t .   T h e   r e a c t i o n   i s   c o n v e n i e n t l y  

c a r r i e d   o u t   a t   t h e   r e f l u x   t e m p e r a t u r e   o f   t h e   s o l v e n t .  

U s e f u l   a l c o h o l i c   s o l v e n t s   i n c l u d e ,   b u t   a r e   n o t   l i m i t e d  

t o ,   e t h a n o l ,   m e t h a n o l ,   p r o p a n o l ,   i s o p r o p a n o l ,   b u t a n o l ,  



2 - m e t h o x y e t h a n o l ,   e t h y l e n e   g l y c o l   and  p r o p y l e n e  

g l y c o l .   E x a m p l e s   of   s u i t a b l e   b a s e s   a r e   a l k a l i   m e t a l  

( s u c h   as  s o d i u m   and   p o t a s s i u m )   h y d r o x i d e s ,   c a r b o n a t e s  

and  b i c a r b o n a t e s .  

The  a l k y l a m i n o b e n z o p h e n o n e   a n t i - o x i m e s   o b t a i n e d  

can   be  p u r i f i e d   by  e v a p o r a t i o n   of   t h e   r e a c t i o n   s o l v e n t  

and  r e c r y s t a l l i z a t i o n   o f   t h e   s o l i d   r e s i d u e .  

The  f o l l o w i n g   e x a m p l e s   f u r t h e r   i l l u s t r a t e   t h e  

i m p r o v e d   p r o c e s s   o f   t h e   p r e s e n t   i n v e n t i o n   and  t h e  

s y n t h e s i s   of   t h e   n o v e l   c o m p o u n d s  o f   f o r m u l a   I I .   P a r t s  

a r e   by  w e i g h t   and   t e m p e r a t u r e s   a r e   in   d e g r e e s   c e n t i -  

g r a d e   u n l e s s   o t h e r w i s e   s t a t e d .  

EXAMPLE  1 

6 - C h l o r o - 1 - m e t h y l - 4 - p h e n y l - 2 ( 1 H ) q u i n a z o l i n o n e   3 - O x i d e  

A  m i x t u r e   of   40  g  ( 0 . 1 4 6   mo le )   of   6 - c h l o r o - 4 -  

p h e n y l - 2 ( l H ) q u i n a z o l i n o n e   3 - o x i d e   in   1000  ml  o f  

N , N - d i m e t h y l f o r m a m i d e   was  t r e a t e d   w i t h   s o d i u m   h y d r i d e  

( 7 . 7   g  50%  in   o i l ,   0 . 1 6   m o l e )   and  h e a t e d   to  6 0 ° .   T h e  

m i x t u r e   was  c o o l e d   to   10°  and  30  g  ( 0 . 2 1 1   m o l e )   o f  

m e t h y l   i o d i d e   was  a d d e d   d u r i n g   5  m i n u t e s .   The  r e a c t i o n  

m i x t u r e   was  s t i r r e d   a t   room  t e m p e r a t u r e   f o r   two  h o u r s  

and  t h e   s o l i d   c o l l e c t e d   by  f i l t r a t i o n ,   w a s h e d   a n d  

d r i e d .   The  c r u d e   s o l i d   ( 3 0 . 2   g)  was  r e c r y s t a l l i z e d  

f r o m   N , N - d i m e t h y l f o r m a m i d e   to   g i v e ,   in   t w o .  c r o p s ,   2 4 . 3  

g  (58%)  of   y e l l o w   p l a t e s   i d e n t i f i e d   as  6 - c h l o r o - l -  

m e t h y l - 4 - p h e n y l - 2 ( l H ) q u i n a z o l i n o r i e   3 - o x i d e :   m . p .  

2 8 9 - 2 9 1 ° ,  



A n a l .   C a l c ' d .   f o r   C 1 5 H 1 1 C l N 2 O 2 :   C,  6 2 . 8 4 ;  

H,  3 . 8 7 ;   N,  9 . 7 7  

F o u n d :   C,  6 3 . 0 1 ;  

H,  3 . 8 4 ;   N,  9 . 7 9  

EXAMPLE  2  

5 - C h l o r o - 2 - m e t h y l a m i n o b e n z o p h e n o n e   a n t i - O x i m e  

A  m i x t u r e   of   1 4 . 3   g  ( 0 . 0 5   m o l e )   o f   6 - c h l o r o - 4 -  

p h e n y l - 2 ( l H ) q u i n a z o l i n o n e   3 - o x i d e ,   200  ml  o f   e t h a n o l ,  

20  ml  o f   w a t e r   and   014  g  ( 0 . 0 1   m o l e )   o f   s o d i u m   h y -  

d r o x i d e   was  r e f l u x e d   f o r   2  h o u r s ,   c o o l e d   and  p o u r e d  

i n t o   i c e   w a t e r .   The  m i x t u r e   was  e x t r a c t e d   t w i c e   w i t h  

250  ml  o f   m e t h y l e n e   c h l o r i d e .   The  o r g a n i c   e x t r a c t s  

w e r e   d r i e d   (MgSO4)  and   e v a p o r a t e d   to   d r y n e s s .   T h e  

r e s i d u e   was  d i s s o l v e d   i n   50  ml  of   1 - c h l o r o b u t a n e , '  

f i l t e r e d   and   d i l u t e d   w i t h   h e x a n e .   A  p a l e   y e l l o w  

s o l i d   p r e c i p i t a t e d   and   was  c o l l e c t e d   by  f i l t r a t i o n  

to   g i v e   9 . 2   g  (69%)  o f   5 - c h l o r o - 2 - m e t h y l a m i n o b e n z o -  

p h e n o n e   a n t i - o x i m e :   m . p .   9 0 - 9 1 ° ,  

A n a l .   C a l c ' d .   f o r   C 1 4 N 1 3 N 2 O C l :   C,  6 4 . 5 0 ;  

H,  5 . 0 3 ;   N,  1 0 . 7 4  

F o u n d :   C,  6 4 . 7 5 ;  

H,  4 . 9 2 ;   N,  1 0 . 6 9  



EXAMPLE  3 

6 - C h l o r o - 1 - m e t h y l - 4 - p h e n y l - - 2 ( 1 H ) q u i n a z o l i n o n e   3 - O x i d e  

A  m i x t u r e   o f   125  g  ( 0 . 4 5 8   m o l e )   of   6 - c h l o r o - 4 -  

p h e n y l - 2 ( l H ) q u i n a z o l i n o n e   3 - o x i d e ,   3 , 2 5 0  m l   of   N , N -  

d i m e t h y l f o r m a m i d e   and  75  o f   p o w d e r e d   a n h y d r o u s  

p o t a s s i u m   c a r b o n a t e   was  h e a t e d   to   50%.  A f t e r   h e a t i n g  

f o r   a p p r o x i m a t e l y   30  m i n u t e s   a t   t h i s   t e m p e r a t u r e ,   a n  

i n c r e a s e d   s o l u b i l i t y   o f   t h e   s u s p e n d e d   s o l i d   due  t o  

f o r m a t i o n   o f   t h e   p o t a s s i u m   s a l t   o f   I  was  o b s e r v e d .  

At  t h i s   p o i n t ,   150  g  ( 6 5 . 8   ml)  o f   m e t h y l   i o d i d e   w a s  

a d d e d   d r o p w i s e   a t   a  f a s t   r a t e .   The  r e a c t i o n   w i t h   t h e  

m e t h y l   i o d i d e   was  s o m e w h a t   e x o t h e r m i c   and  c a u s e d   t h e  

p o t   t e m p e r a t u r e   to   r i s e   to   5 8 ° .   S t i r r i n g   a t   5 0 - 5 5 °  

was  c o n t i n u e d   f o r   1  h o u r .   The  c o n t e n t s   of   t h e   f l a s k  

w e r e   c o o l e d   and  f i l t e r e d   and  t h e   s o l i d   o b t a i n e d   w a s  

t h o r o u g h l y   w a s h e d   w i t h   w a t e r .   The  p r o d u c t ,   6 - c h l o r o -  

l - m e t h y l - 4 - p h e n y l - 2 ( l H ) q u i n a z o l i n o n e   3 - o x i d e   w a s  

o b t a i n e d   in   8 0 %  y i e l d   ( 1 0 3 . 2   g ) ,   m . p .  2 5 3 . 5 - 2 5 4 ° .  



EXAMPLE  4 

5 - C h l o r o - 2 - m e t h y l a m i n o b e n z o p h e n o n e   a n t i - O x i m e  

The  6 - c h l o r o - 1 - m e t h y l - 4 - p h e n y l - 2 ( 1 H ) q u i n a z o l i n o n e  

3 - o x i d e ,   2 8 6 . 7   g  (1  m o l e )   was  m i x e d   w i t h   2 , 0 0 0   ml  o f  

e t h a n o l   and   200  ml  o f   a  1N  NaOH  s o l u t i o n   was  a d d e d .  

The  m i x t u r e   was  r e f l u x e d   f o r   2  h o u r s ,   c o o l e d   a n d  

f i l t e r e d   to   r e m o v e   a  s m a l l   a m o u n t   o f   s o d i u m   b i c a r b o n a t e  

(~14  g ) .   T h i s   e t h a n o l   s o l u t i o n   was  e v a p o r a t e d   t o  

d r y n e s s   u n d e r   r e d u c e d   p r e s s u r e   ( b a t h   t e m p .   n o t   t o  

e x c e e d ~ 4 0 ° )   to   g i v e   a  s o l i d .   E v a c u a t i o n   w i t h   a  p u m p  
r e m o v e d   t h e   l a s t   t r a c e s   o f   e t h a n o l .  

The  y e l l o w   s o l i d   was  d i s s o l v e d   i n   350  ml  o f   h o t  

1 - c h l o r o b u t a n e .   T h i s   h o t   v i s c o u s   s o l u t i o n  w a s  

f i l t e r e d   t h r o u g h   a  c o a r s e   f r i t t e d   g l a s s   f u n n e l .   T h e  

f i l t e r   and   e m p t y   f l a s k   w e r e   t h o r o u g h l y   r i n s e d   w i t h  

e x a c t l y   150  ml  o f   1 - c h l o r o b u t a n e   and   a d d e d   to   t h e  

f i l t r a t e .   A  t o t a l   o f   o n l y   500  ml  o f   1 - c h l o r o b u t a n e  

was  u s e d .   On  a d d i t i o n   o f   2 , 0 0 0   ml  o f   h e x a n e   to   t h e  

c h l o r o b u t a n e  s o l u t i o n ,   t h e   d e s i r e d   p r o d u c t   p r e c i p i t a t e d  

o u t .   The  a n t i - 5 - c h l o r o - 2 - ( N - m e t h y l a m i n o ) b e n z o p h e n o n e  

o x i m e   was  o b t a i n e d   e i t h e r   in   88%  y i e l d   ( c r y s t a l l i n e  

f o r m   " a " ,   m . p .  9 0 - 9 1 ° )   o r   80%  y i e l d   ( c r y s t a l l i n e   f o r m  

" b " ,   m . p .   8 6 - 8 8 ° )   [ 2 0 9 - 2 3 0   g ] .   The  a n t i - o x i m e   o b t a i n e d  

e x i s t s   in   two  d i f f e r e n t   c r y s t a l l i n e   m o d i f i c a t i o n s .  

T h e i r   s o l i d   i n f r a r e d   s p e c t r a   d i f f e r ,   as  do  c o l o r   a n d  



s o l u b i l i t y .   The  l e a s t   s o l u b l e   c r y s t a l l i n e   f o r m ,   " a "  

p r e c i p i t a t e s   o u t   i m m e d i a t e l y   on  a d d i t i o n   of   h e x a n e  

to  t h e   1 - c h l o r o b u t a n e   s o l u t i o n .   I t   i s   q u i t e   y e l l o w ,  

f l u f f y   and  o b t a i n e d   in   good   y i e l d .   The  c r y s t a l l i n e  

f o r m   "b"  i s   more   s o l u b l e   and  i s   o b t a i n e d   when  h e x a n e  

a d d i t i o n   d o e s   n o t   c a u s e   r a p i d   p r e c i p i t a t i o n ,   b u t   r a t h e r  

a  s l o w   c r y s t a l l i z a t i o n   w h i c h   r e q u i r e s   t h o r o u g h   c o o l i n g .  

The  m a t e r i a l   i s   p a l e   y e l l o w   and  c r y s t a l l i n e .  

EXAMPLE  5 

2 - C h l o r o - 5 - m e t h y l a n t i n o b e n z o p h e n o n e   a n t i - O x i m e  

A  m i x t u r e   of   7 . 1 5   g  ( 0 . 0 2 5   m o l e )   of   6 - c h l o r o - l -  

m e t h y l - 4 - p h e n y l - 2 ( l H ) q u i n a z o l i n o n e   3 - o x i d e ,   100  ml  o f  

e t h a n o l ,   15  ml  o f   w a t e r   and  0 . 3 2 5   g  ( 0 . 0 1 2   m o l e )   o f  

s o d i u m   c a r b o n a t e   was  r e f l u x e d   f o r   2  h o u r s .   The  m i x t u r e  

was  a d d e d   to   an  e q u a l   v o l u m e   of   i c e   w a t e r   and  e x t r a c t e d  

w i t h   m e t h y l e n e   c h l o r i d e .   The  d r i e d   (MgS04)  o r g a n i c  

e x t r a c t s   w e r e   e v a p o r a t e d   to   d r y n e s s   and  t h e   r e s i d u e  

d i s s o l v e d   in   a  m in imum  a m o u n t   of   1 - c h l o r o b u t a n e .   H e x a n e  

was  a d d e d ,   and   t h e   s o l u t i o n   was  c o o l e d   to   g i v e   3 . 4 4   g  o f  

5 - c h l o r o - 2 - m e t h y l a m i n o b e n z o p h e n o n e   a n t i - o x i m e   ( m . p .  

8 5 - 8 6 ° ) .  



EXAMPLE  6 

6 - C h l a r o - 1 - m e t h y l - 4 - p h e n y l - 2 ( 1 H ) q u i n a z o l i r i o n e   3 - O x i d e  

To  a  s u s p e n s i o n   o f   5  g  ( 0 . 0 1 8   m o l e )   o f   6 - c h l o r o - 4 -  

p h e n y l - 2 - ( l H ) q u i n a z o l i n o n e   3 - o x i d e   and  125  ml  o f   N , N -  

d i m e t h y l f o r m a m i d e   was  a d d e d ,   a t   room  t e m p e r a t u r e ,   0 . 9 6  g .  

o f   s o d i u m   h y d r i d e   (50%  in   o i l ) .   The  t e m p e r a t u r e   r o s e  

to   30°  and   t h e   s t i r r i n g   was  c o n t i n u e d   f o r   a p p r o x i m a t e l y  

30  m i n u t e s   to   e f f e c t   s a l t   f o r m a t i o n .   To  t h i s   m i x t u r e  

was  a d d e d ,   d r o p w i s e ,   6  g  ( 0 . 0 4 2   m o l e )   of   m e t h y l   i o d i d e .  

S t i r r i n g   was  c o n t i n u e d   f o r   a p p r o x i m a t e l y   2  h o u r s   a n d  

t h e   s o l i d   was  c o l l e c t e d   by  f i l t r a t i o n ,   w a s h e d   w i t h  

w a t e r   and  w i t h   10  m l  o f   1N  HC1  to   g i v e   3 . 9 8   g  (78%)  o f  

p r o d u c t   i d e n t i f i e d   as   6 - c h l o r o - l - m e t h y l - 4 - p h e n y l - 2 ( l H ) -  

q u i n a z o l i n e   3 - o x i d e :   m . p .   2 5 3 - 2 5 4 ° .   1H  nmr  (CF3CO2H)  
6  3 . 1 2   ppm  (s ,   3H);   6  6 . 5 - 7 . 3   (m,  8H,  a r o m a t i c ) .  

EXAMPLE  7 

6 - B r o m o - 1 - m e t h y l - 4 - p h e n y l - 2 ( 1 H ) q u i n a z o l i n o n e   3 - O x i d e  



A . m i x t u r e   of   17  g  ( 0 . 0 5 3   m o l e )   of   6 - b r o m o - 4 - p h e n y l -  

2 ( l H ) q u i n a z o l i n o n e   3 - o x i d e ,   400  ml  of   N , N - d i m e t h y l -  

f o r m a m i d e   and  9 . 1   g  ( 0 . 0 6 5   m o l e )   of   p o w d e r e d   a n h y d r o u s  

p o t a s s i u m   c a r b o n a t e   was  h e a t e d   to   5 0 ° .   The  c o n t e n t s  

o f   t h e   f l a s k   w e r e   s t i r r e d   a t   50°  f o r   30  m i n u t e s ,   a t  

w h i c h   t i m e   8  ml  (18  g)  of   m e t h y l   i o d i d e   was  a d d e d   d r o p -  
w i s e   a t   a  f a s t   r a t e .   S t i r r i n g   a t   5 0 - 5 5 °   was  c o n t i n u e d  

f o r   one   h o u r .   The  s o l i d   p o r t i o n   of   t h e   c o o l e d   m i x t u r e  

was  c o l l e c t e d   by  f i l t r a t i o n   and  w a s h e d   w i t h   w a t e r   t o  

g i v e   1 3 . 0 7   g  (74%)  of   y e l l o w   c r y s t a l l s   i d e n t i f i e d   a s  

6 - b r o m o - l - m e t h y l - 4 - p h e n y l - 2 ( l H ) q u i n a z o l i n o n e   3 - o x i d e :  

m . p .   2 7 9 - 2 7 9 . 5 ° ;   1H  nmr  (CF3C02H)  δ  3 . 0 5   (s ,   3H),   δ  

6 . 5 - 7 . 5   ppm  (m,  8 H ) .  

A n a l .   C a l c ' d .   f o r   C 1 5 H 1 1 B r N 2 O 2 :   C,  5 4 . 4 0 ;  

H,  3 . 3 5 ;   N ,  . 8 . 4 6  

F o u n d :   C,  5 4 . 2 4 ;  

H,  3 . 3 9 ;   N,  8 . 7 9  

T a b l e   I  shows   a d d i t i o n a l   1 - m e t h y l q u i n a z o l i n o n e  

3 - o x i d e s   t h a t   can   be  p r e p a r e d   by  t h e   p r o c e s s e s   d i s -  

c l o s e d   and  i l l u s t r a t e d   a b o v e  u s i n g   t h e   a p p r o p r i a t e  

q u i n a z o l i n o n e   3 - o x i d e   and  a  s u i t a b l e   m e t h y l a t i n g  

a g e n t .  



T a b l e   I I  s h o w s   a d d i t i o n a l   m e t h y l a m i n o b e n z o p h e n o n e  

a n t i - o x i m e s   t h a t   c an   be  p r e p a r e d   by  t h e   p r o c e s s e s   d i s -  

c l o s e d   and   i l l u s t r a t e d   a b o v e   u s i n g   t h e   a p p r o p r i a t e   1 -  

m e t h y l q u i n a z o l i n o n e   3 - o x i d e   and   a  s u i t a b l e   b a s e .  







1.  A  c o m p o u n d   of   t h e   f o r m u l a :  

w h e r e  

X  i s   C l ,   Br ,   N02  o r   CF3;  a n d  

Y  i s   H,  Br ,   C l ,   or   F .  

2.  A  c o m p o u n d   o f   c l a i m   1  w h e r e   X  i s   c h l o r i n e   o r  

b r o m i n e .  

3.  A  c o m p o u n d   o f  c l a i m   1  w h e r e   Y  i s   h y d r o g e n ,  

c h l o r i n e   o r   f l u o r i n e .  

4.  A  c o m p o u n d   o f   c l a i m   2  w h e r e   Y  i s   h y d r o g e n ,  

c h l o r i n e   o r   f l u o r i n e .  

5.  A  c o m p o u n d   o f   c l a i m   2  w h e r e   Y  i s   h y d r o g e n   o r  

f l u o r i n e .  

6 .  T h e   c o m p o u n d   o f   c l a i m   1  w h e r e   X  i s   c h l o r i n e  

and  Y  i s   h y d r o g e n .  



7.  A  p r o c e s s   f o r   p r e p a r i n g   a  c o m p o u n d   o f   t h e  

f o r m u l a :  

w h e r e  

X  i s   C l ,   Br ,   NO2  or   CF3;  a n d  

Y  i s   H,  C l ,   Br  o r   F ;  

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

t h e   f o r m u l a :  

i n   t h e   p r e s e n c e   o f   a q u e o u s   b a s e .  

8.  A  p r o c e s s   f o r   p r e p a r i n g  a   c o m p o u n d   o f   t h e  

f o r m u l a :  



w h e r e  

X  i s   C l ,   Br ,   N02  o r   CF3;  a n d  

Y  i s   H,  C l ,   Br  or   F ;  

w h i c h   c o m p r i s e s   t r e a t i n g   t h e   a l k a l i   m e t a l   s a l t   of   a  

c o m p o u n d   of   t h e   f o r m u l a :  

w i t h   an  a l k y l a t i n g   a g e n t   o f   t h e   f o r m u l a   CH3Z,  w h e r e   Z 

i s   I ,   C l ,   Br ,   C F 3 S O 2 O - ,   FSO2O- ,   C C l 3 S O 2 O -   or   C H 3 O S O 2 O - .  
9.  A  p r o c e s s   f o r   p r e p a r i n g   a  c o m p o u n d   of   t h e  

f o r m u l a :  

w h e r e  

X  i s   C l ,   Br ,   N O 2  o r   CF3;  a n d  

Y  i s   H,  C l ,   Br  o r   F ;  

w h i c h   c o m p r i s e s   t h e   f o l l o w i n g   s t e p s   in   s e q u e n c e :  

(a)  t r e a t i n g   t h e   a l k a l i   m e t a l   s a l t   of   a  c o m p o u n d  

of   t h e   f o r m u l a  



w i t h   an  a l k y l a t i n g   a g e n t   o f   t h e   f o r m u l a   CH3Z,  t o  

p r o d u c e   a  c o m p o u n d   o f   t h e   f o r m u l a :  

(b)  h y d r o l y t i c a l l y   c o n v e r t i n g   t h e   r e a c t i o n  

p r o d u c t   o f   s t e p   (a)  i n   t h e   p r e s e n c e   o f   a q u e o u s   b a s e   t o  

a  c o m p o u n d   of   t h e   f o r m u l a :  

w h e r e   Z  i s   I ,   C l ,   B r ,   C F 3 S O 2 O - ,   F S O 2 O - ,   C C l 3 S O 2 O -   o r  

C H 3 O S O 2 O - .  
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