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BACKGROUND  OF  THE  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   Number   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  or  C F 3 ;  
Y  i s   H,  C l ,   Br  o r   F ;  

D  i s   H,  h y d r o c a r b y l   of   1-4   c a r b o n s ,   - C H 2 C F 3 ,  
- C O N H R ,  -   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   0;  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   RI  i s  H   or   C 1 - C 4  a l k y l ,  
and   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   i n   m a m m a l s .  I n   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   of   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   a s  

f o l l o w s :  

w h e r e   R3  and   R4  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 .  
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   ,  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 '   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 an   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 ,   N02  or   C F 3 ;  
Y  i s   H,  C l ,   Br  or   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)  c a n  

be  p r e p a r e d   by  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   N o .  

3 , 3 9 8 , 1 3 9 .  

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   h e r e w i t h   b y  

E l e n a   M.  B i n g h a m   and  A r t h u r   J .   E l l i o t t   ( 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 5 )   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   t h e   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   u s e d  

as  t h e   s t a r t i n g   m a t e r i a l   in   M i d d l e t o n ' s   i m p r o v e d   p r o c e s s  

d i s c u s s e d   i m m e d i a t e l y   a b o v e .   The  B i n g h a m   and  E l l i o t t  

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 ,   N 0 2  o r   C F 3 ;  
Y  i s   H,  C l ,   Br  o r   F;  a n d  

Z  i s   I ,   B r ,   C F 3 S O 2 O - ,   F S 0 2 0 ,   C C l 3 S O 2 O -   o r  

C H 3 O S O 2 O - .  
B i n g h a m   and   E l l i o t t   a l s o   d i s c l o s e   t h a t   t h e   s t a r t i n g  

m a t e r i a l   q u i n a z o l i n o n e   3 - o x i d e s   c an   be  p r e p a r e d   by  a  

p r o c e s s   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 ) .  

SUMMARY  OF  THE  INVENTION 

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   t h e   q u i n a z o l i n o n e   3 - o x i d e s   o f   f o r m u l a  

( 1 ) ,   a b o v e ,   and  an  a l t e r n a t e   p r o c e s s   f o r   m a k i n g  t h e  

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   ( 3 ) ,   a b o v e .  



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   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   6 - s u b s t i -  

t u t e d - 4 - p h e n y l q u i n a z o l i n o n e   3 - o x i d e s   by  t h e   t r e a t m e n t   o f  

2 - a m i n o b e n z o p h e n o n e - i s o c y a n a t e   r e a c t i o n   p r o d u c t s   w i t h  

h y d r o x y l a m i n e   s a l t s .  

O r g a n i c   i s o c y a n a t e s   of   f o r m u l a   RNCO  ( w h e r e   R 

i s   h y d r o c a r b y l   or   h a l o h y d r o c a r b y l   of   1-8   c a r b o n   a t o m s ) -  

r e a c t   w i t h   2 - a m i n o b e n z o p h e n o n e s   of   f o r m u l a   I  (X  =  C l ,  

Br ,   C F 3  o r   NO2;  Y  =  H,  Br ,   Cl  or   F;  R1  = H  or   CH3)  t o  

g i v e   e i t h e r   u r e a s   o f . f o r m u l a   I I   or   q u i n a z o l i n o n e s   o f  

f o r m u l a   I I I   (X,  Y  and  R1  as  p r e v i o u s l y   d e f i n e d ) ,   d e p e n d -  

i n g   on  t h e   r e a c t i o n   c o n d i t i o n s   and  t h e  i s o c y a n a t e s   u s e d .  

a n d / o r  



T h e s e   r e a c t i o n   p r o d u c t s   ( e i t h e r   o r   b o t h   I I   and   I I I )   c a n  
t h e n   be  c o n v e r t e d   to   q u i n a z o l i n o n e   o x i d e s   of   f o r m u l a   I V  

by  t r e a t i n g   t h e m   w i t h   an  a c i d   s a l t   o f   h y d r o x y l a m i n e .  

w h e r e   A  i s   an  o r g a n i c   or   i n o r g a n i c   a c i d   w i t h   a  pKa  o f  

l e s s   t h a n   2 .  

DETAILED  DESCRIPTION  OF THE  INVENTION 

P r o c e s s   C o n d i t i o n s  

Q u i n a z o l i n o n e   o x i d e s   of   f o r m u l a   IV  c a n   be  p r e -  

p a r e d   by  h e a t i n g   a  s o l u t i o n   or   m i x t u r e   of   2 - a m i n o b e n z o -  

p h e n o n e i s o c y a n a t e   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   o r  

I I I )   and   an  a c i d   a d d i t i o n   s a l t   of   h y d r o x y l a m i n e   in   a n  

a l c o h o l   s o l v e n t .   The  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   of   t h e   a l c o h o l   s o l v e n t ,  

b u t   t e m p e r a t u r e s   f r o m   40°  to   200°C  a r e   o p e r a b l e .   A l c o -  

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

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

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

h a v i n g   a  pKa  of   l e s s   t h a n   2,  s u c h   as   h y d r o x y l a m i n e  

h y d r o c h l o r i d e ,   h y d r o x y l a m i n e   h y d r o b r o m i d e   and   h y d r o x y l -  

a m i n e   s u l f a t e .   The  t i m e   r e q u i r e d   f o r   t h e   r e a c t i o n  

v a r i e s   f r o m   a  few  m i n u t e s   when  m o r e   r e a c t i v e   i s o c y a n a t e  

a d d u c t s   o r   h i g h e r   b o i l i n g   a l c o h o l s   a r e   u s e d ,   to   a  f e w  

d a y s   o r   e v e n   w e e k s   when   l e s s   r e a c t i v e   i s o c y a n a t e  



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

The  p r o d u c t   q u i n a z o l i n o n e   o x i d e s   can   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 .  

In  m o s t   c a s e s ,   t h e   q u i n a z o l i n o n e   o x i d e s   a r e   c o n s i d e r -  

a b l y   l e s s   s o l u b l e   t h a n   t h e ' r e a c t a n t s ,   and  w i l l   p r e c i p i -  

t a t e   d u r i n g   t h e   c o u r s e   of  t h e   r e a c t i o n .   When  t h i s  

o c c u r s ,   t h e   p r o d u c t   q u i n a z o l i n o n e   o x i d e s   can   be  i s o -  

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

The  2 - a m i n o b e n z o p h e n o n e - i s o c y a n a t e   a d d u c t s  

u s e d   as  s t a r t i n g   m a t e r i a l s   can   be  p r e p a r e d   by  t h e   r e a c -  

t i o n   of   2 - a m i n o b e n z o p h e n o n e s   w i t h   o r g a n i c   i s o c y a n a t e s  

as  i l l u s t r a t e d   in   t h e  f o l l o w i n g   E x a m p l e s   c r   as  d e s c r i b e d  

by  S u l k o w s k i   e t   a l .   J .   O r g .   C h e m . ,   27  4424  (1962)   or   b y  

M e t l e s i c s   e t   a l . ,   J .   O r g .   C h e m . ,   31  1007  ( 1 9 6 6 ) .  

A l t e r n a t i v e l y ,   t h e   c o m p o u n d s   of   f o r m u l a   IV  c a n  

be  p r e p a r e d   by  h e a t i n g   a  c o m p o u n d   of   f o r m u l a   I I   in   a  

s u i t a b l e   a l c o h o l   f o l l o w e d   by  t r e a t m e n t   w i t h   a  s u i t a b l e  

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



w h e r e   R20H  i s   l o w e r   a l i p h a t i c   a l c o h o l   o f   1 -6   c a r b o n  

a t o m s ,   p r e f e r a b l y   m e t h a n o l   o r   e t h a n o l .  

E X A M P L E  1  

P a r t   A.  6 - C h l o r o - 3 ' , 4 - d i h y d r o - 4 - h y d r o x y - 3 - 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  

A  s o l u t i o n   of   100  g  ( 0 . 4 3   m o l e )   o f   2 - a m i n o - 5 -  

c h l o r o b e n z o p h e n o n e   and   40  g  ( 0 . 7   m o l e )   of   m e t h y l   i s o -  

c y a n a t e   in   300  ml  of   m e t h y l e n e   c h l o r i d e   was  r e f l u x e d   f o r  

two  d a y s   and   t h e n   c o o l e d .   The  s o l i d   p o r t i o n   of   t h e  

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

w i t h   m e t h y l e n e   c h l o r i d e   to   g i v e   1 1 9 , 8   g  (96%  y i e l d )   o f  

6 - c h l o r o - 3 , 4 - d i h y d r o - 4 - h y d r o x y - 3 - 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   as   a  w h i t e  c r y s t a l l i n e   p o w d e r :   mp  2 9 6 -  

298°   ( d e c ) ;   1H  nmr  (DMSO-d6)  ,   δ  2 . 6 6   ppm  (s ,   3H) ,   6 . 8 -  

7 . 6   ppm  (m,  8H)  and   1 0 . 0   ppm  (s ,   NH);  13C  nmr  ( D M S O - d 6 )  
δ  8 6 . 6   ppm  ( f o r   COH)  and   1 5 1 . 4   ppm  ( f o r   N H C O ) .  

A n a l .   C a l c d   f o r   C 1 5 H 1 3 C l N 2 O 2 :   C,  6 2 . 3 9 ;   H,  4 . 5 4 ;  

N,  9 . 7 0  

F o u n d :   C,  6 2 . 1 0 ;   H,  4 . 6 7 ;   N,  9 . 5 3  

P a r t   B.  6 - C h l o r o - 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  s t i r r e d   m i x t u r e   o f   8 6 . 6   g  ( 0 . 3   mo le )   of   6 - c h l o r o -  

3 , 4 - d i h y d r o - 4 - h y d r o x y - 3 - 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   and   6 2 . 5   g  ( 0 . 9   m o l e )   o f   h y d r o x y l a m i . n e   h y d r o c h l o r i d e  

in   1500  ml  e t h a n o l   w a s  r e f l u x e d   f o r   187  h o u r s ,   and  t h e n  

c o o l e d .   The  s o l i d   p o r t i o n   of   t h e   r e a c t i o n ' m i x t u r e   w a s  

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

in  a i r   to   g i v e   6 7 . 9   g  (83%)  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   as  y e l l o w   c r y s t a l s :   m . p .   2 6 7 -  

2 6 9 ° .  

EXAMPLE  2  

P a r t   A.  6 - C h l o r o - 3 - e t h y l - 3 , 4 - d i h y d r o - 4 - h y d r o x y - 4 - p h e n y l -  

2 ( l H ) q u i n a z o l i n o n e  

A  s o l u t i o n   of   2 8 . 4   g  ( 3 1 . 7   m l ,  0 . 4   m o l e )   o f  e t h y l  

i s o c y a n a t e   and   4 6 . 3   g   ( 0 . 2   m o l e )   of   2 - a m i n o - 5 - c h l o r o b e n z o -  

p h e n o n e  i n   100  ml  of   m e t h y l e n e   c h l o r i d e   was  r e f l u x e d   f o r  

20  h o u r s .   The  r e a c t i o n   m i x t u r e   was  c o o l e d ,   and  t h e   s o l i d  

p o r t i o n   was  c o l l e c t e d   on  a  f i l t e r   and  w a s h e d  w i t h   m e t h y l -  

ene   c h l o r i d e   to   g i v e   5 0 . 7 2   g  (84%)  of   6 - c h l o r o - 3 - e t h y l -  



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

c o l o r l e s s   c r y s t a l s :   m . p .   1 8 2 - 1 8 4 ° ;   13C  nmr  ( D M S O - d 6 )  
δ  8 6 . 9   ppm  ( f o r   COH)  and   6  1 5 1 . 0   ppm  ( f o r   N H C O )  .  

A n a l .   C a l c ' d .   f o r   C 1 6 H 1 5 C l N 2 O 2 :   C,  6 3 . 4 7 ;  

H,  4 . 9 9 ;   N,  9 . 2 5  

F o u n d :   C,  6 3 . 2 9 ;  

H,  4 . 8 3 ,   N,  9 . 4 6  

P a r t   B.  6 - C h l o r o - 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  s t i r r e d   m i x t u r e   o f   1 2 . 1 1   g  ( 0 . 0 4   m o l e )   o f   6 - c h l o r o  

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

and   8 . 3 4   g  ( 0 . 1 2   m o l e )   o f   h y d r d x y l a m i n e   h y d r o c h l o r i d e   i n  

200  ml  e t h a n o l   was  r e f l u x e d   f o r   3  d a y s   and  t h e n   c o o l e d .  

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

on  a  f i l t e r ,   w a s h e d   w i t h   e t h a n o l ,   and  d r i e d   to   g i v e  

9 . 2 7   g  (85%)  o f   6 - c h l o r o - 4 - p h e r t y l - 2 ( 1 H ) q u i n a z o l i n o n e  

3 - o x i d e   as  y e l l o w   c r y s t a l s ,   m . p .   2 6 7 - 2 6 9 ° .  
EXAMPLE  3 

P a r t   A.  6 - C h l o r o - 3 , 4 - d i h y d r o - 4 - h y d r o x y - 1 , 3 - d i 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  



A  s o l u t i o n   o f   1 2 . 3   g  ( 0 . 0 5   m o l e )   of   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   and  6  m l  ( 0 . 1   m o l e )   o f   m e t h y l  

i s o c y a n a t e   in   50  ml  of   m e t h y l e n e   c h l o r i d e   was  r e f l u x e d  

f o r   3  d a y s ,   and  t h e n   c o o l e d .   The  s o l i d   p o r t i o n   o f   t h e  

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

w i t h   m e t h y l e n e   c h l o r i d e   to   g i v e   7 . 0 5   g  (47%)  of   6 - c h l o r o -  

3 , 4 - d i h y d r o - 4 - h y d r o x y - l , 3 - d i 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   as  l i g h t   y e l l o w   c r y s t a l s ;   m . p .   1 7 4 - 1 7 5 ° ;  
1H  nmr  ( D M S O - d 6 )  δ   2 . 6 7   ppm  (s ,   3H) ,   3 . 3 8   ppm  (s ,   3 H ) ,  

6 . 8 - 7 . 7   ppm  (m,  9 H ) .  

A n a l .   C a l c ' d .   f o r   C 1 6 H 1 5 C 1 N 2 0 2 :   C,  6 3 . 4 7 ;  

H,  4 . 9 9 ;   N,  9 . 2 5  

F o u n d :   C,  6 3 . 4 4 ;  

H,  4 . 9 6 ;   N,  8 . 8 4  

P a r t   B.  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  

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

3 , 4 - d i h y d r o - 4 - h y d r o x y - l , 3 - d i 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   and   2 . 0 9   g  ( 0 . 0 3   m o l e )   of   h y d r o x y l a m i n e   h y d r o -  

c h l o r i d e   in   50  ml  of   e t h a n o l   was  r e f l u x e d   f o r   5  d a y s .  

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

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

in   a i r   to   g i v e   1 . 7 5   g  (61%)  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   a s  y e l l o w   c r y s t a l s :   m . p .  

2 8 9 - 2 9 1 ° ;   1H  nmr  (TFA)  δ  4 . 2 2   ppm  (s ,   3H)  and  7 . 6 - 8 . 5  

ppm  (m,  8 H ) .  



EXAMPLE  4 

P a r t   A.  1 - ( 2 - B e n z o y l - 4 - c h l o r o p h e n y l ) - 3 - i s o p r o p y l u r e a  

A  m i x t u r e   o f   14  g  ( 0 . 0 6   m o l e )   o f   2 - a m i n o - 5 -  

c h l o r o b e n z o p h e n o n e   and   40  ml  o f   i s o p r o p y l   i s o c y a n a t e  

was  r e f l u x e d   f o r   3  h o u r s .   The  s o l i d   t h a t   f o r m e d   w a s  

s u s p e n d e d   in   25  ml  o f   h e x a n e ,   and   t h e n   c o l l e c t e d   o n  a  

f i l t e r   and   r e c r y s t a l l i z e d   f r o m   e t h a n o l   to   g i v e   1 2 . 0   g  

(63%)  o f   1 - ( 2 - b e n z o y l - 4 - c h l o r o p h e n y l ) - 3 - i s o p r o p y l u r e a   a s  

c o l o r l e s s   n e e d l e s :   m . p .   1 9 0 - 1 9 2 ° ;   1H  nmr  (CDC13)  6  1 . 1 9  

ppm  ( d ,  J   =  6  Hz,  6H) ,   3 . 9 8   ppm  (m,  1H) ,   4 . 9 5   ppm  (m,  N H ) ,  

7 . 2 - 7 . 8   ppm  (m,  7H) ,   8 . 5   ppm  (d,  J  =  1 0   Hz,  1H)  and   1 0 . 1  

ppm  (NH);   13C  nmr  (DMSO-d6)  δ  1 9 5 . 4   ppm  (C=O)  and   1 5 3 . 9  

ppm  ( N H C O ) .  

A n a l .   C a l c ' d .   f o r   C 1 7 H 1 7 C 1 N 2 0 2 :   C,  6 4 . 4 5 ;  

H,  5 . 4 1 ;   N,  8 . 8 5  

F o u n d :   C,  6 4 . 2 1 ;  

H,  5 . 4 0 ;   N,  8 . 7 8  

P a r t   B.  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  



A  s t i r r e d   m i x t u r e   of   6 . 3 4   g  ( 0 . 0 2   m o l e )   o f  

1 - ( 2 - b e n z o y l - 4 - c h l o r o p h e n y l ) - 3 - i s o p r o p y l u r e a   and   4 . 1 7   g  

( 0 . 0 6   m o l e )   of   h y d r o x y l a m i n e   h y d r o c h l o r i d e   in   100  ml  o f  

e t h a n o l   was  r e f l u x e d   f o r   48  h o u r s ,   and  t h e n   c o o l e d .   T h e  

s u s p e n d e d   c r y s t a l s   w e r e   c o l l e c t e d   on  a  f i l t e r ,   w a s h e d  

w i t h   a l c o h o l ,   and   t h e n   d r i e d   in   a i r   to   g i v e   4 . 6 0   g  (84%) 

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   a s  

y e l l o w   c r y s t a l s ,   m . p .   2 6 7 - 2 6 9 °   ( d e c . ) .  

EXAMPLE  5 

P a r t   A.  1 - ( 2 - B e n z o y l - 4 - c h l o r o p h e n y l ) - 3 - p h e n y l u r e a  

A  s o l u t i o n   of   1 3 . 1   g  ( 0 . 1 1   m o l e )   of   p h e n y l   i s o c y a -  

n a t e   and  2 3 . 1 7   g  ( 0 . 1   m o l e )  o f   2 - a m i n o - 5 - c h l o r o b e n z o -  

p h e n o n e   in   70  ml  o f   m e t h y l e n e   c h l o r i d e   was  r e f l u x e d   f o r  

20  h o u r s ,   and  t h e n   e v a p o r a t e d   to  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 .   The  r e s i d u e   was  r e c r y s t a l l i z e d   f r o m   e t h a n o l  

to   g i v e   3 1 . 7 1   g  (90%)  o f   l - ( 2 - b e n z o y l - 4 - c h l o r o p h e n y l ) -  

3 - p h e n y l u r e a   as  c o l o r l e s s   c r y s t a l s :   m . p .   1 4 5 - 1 4 7 ° ;  
1H  nmr  (DMSO-d6)  6  6 . 7 - 8 . 3   ppm  (m,  1 3 H ) ,   9 . 4 3   p p m  

(d,  J  =  7  Hz,  1H,  exD20)   and  1 0 . 2 5   ppm  (s ,   1H,  e x D 2 0 ) ;  
13C  nmr  (DMSO-d6)  6  1 5 2 . 2   ppm  (NHCO)  and  1 9 5 . 5   p p m  

( C = O ) .  

A n a l .   C a l c ' d .   f o r   C 2 0 H 1 5 C l N 2 O 2 :   C,  6 8 . 2 1 ;   H,  4 . 5 0 ;  

N,  8 . 0 2  

F o u n d :   C ,  6 8 . 2 1 ;   H,  4 . 5 0 ;  

N,  8 . 0 2  



P a r t   B.  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  

A  s t i r r e d   m i x t u r e   of   7 . 0 2   g  ( 0 . 0 2   m o l e )   o f   1 - ( 2 -  

b e n z o y l - 4 - c h l o r o p h e n y l ) - 3 - p h e n y l r u e a   and  4 . 1 7   g  ( 0 . 0 6  

m o l e )   o f   h y d r o x y l a m i n e   h y d r o c h l o r i d e   in   100  ml  o f  

e t h a n o l   was  r e f l u x e d   f o r   22  h o u r s ,   and  t h e n   c o o l e d .  

The  s u s p e n d e d   s o l i d   was  c o l l e c t e d   on  a  f i l t e r ,   w a s h e d  

w i t h   e t h a n o l ,   and  d r i e d   in   a i r   to   g i v e   3 . 8 2   g  (70%) 

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   as  y e l l o w  

c r y s t a l s ;   m . p .   2 6 7 - 2 6 9 ° .  

EXAMPLE  6 

P a r t   A.  1 - ( 2 - B e n z o y l - 4 - c h l o r o p h e n y l ) - 1 - m e t h y l - 3 - p h e n y l -  

u r e a  

A  s o l u t i o n   o f   1 2 . 3   g  ( 0 . 0 5   m o l e )   of   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   and  1 1 . 9   g  ( 0 . 1   m o l e )   of   p h e n y l  .  

i s o c y a n a t e   in   50  ml  o f   m e t h y l e n e   c h l o r i d e   was  r e f l u x e d  

f o r   3  d a y s ,   and   t h e n . e v a p o r a t e d   to   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 .   The  r e s i d u a l   s y r u p   was  s t i r r e d   w i t h   e t h e r  

u n t i l   i t   c r y s t a l l i z e d .   The  c r y s t a l s   w e r e   c o l l e c t e d   o n  



a  f i l t e r   and   w a s h e d   w i t h   e t h e r   to   g i v e   1 2 . 0 6   g  (66%) 

of   1 - ( 2 - b e n z o y l - 4 - c h l o r o p h e n y l ) - 1 - m e t h y l - 3 - p h e n y l u r e a  

as  l i g h t   y e l l o w   c r y s t a l s .   A ' s a m p l e   was  r e c r y s t a l l i z e d  

f r o m   e t h a n o l   to   g i v e   c o l o r l e s s   c r y s t a l s :   m . p .   1 5 8 - 1 6 0 ° ;  
1H  nmr  (DMSO-d6)  6  3 . 4 1   ppm  (s ,   3H),   6 . 7 - 7 . 5   p p m  

(m,  1 3 H )  .  

A n a l .   C a l c ' d .   f o r   C 2 1 H 1 7 C l N 2 O 2 :   C,  6 9 . 1 3 ;   H,  4 . 7 0 ;  

N,  7 . 6 8  

F o u n d :   C ,  6 8 . 8 2 ;   H,  4 . 7 3 ;  

N,  7 . 4 8  

P a r t   B.  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  

A  m i x t u r e   o f   3 . 6 5   g  ( 0 . 0 1   m o l e )   of   1 - ( 2 - b e n z o y l - 4 -  

c h l o r o p h e n y l ) - 1 - m e t h y l - 3 - p h e n y l u r e a   and  2 . 0 9   g  ( 0 . 0 3   m o l e )  

of   h y d r o x y l a m i n e   h y d r o c h l o r i d e   in   50  ml  o f  e t h a n o l   w a s  

s t i r r e d   and   r e f l u x e d  f o r   5  d a y s .   The  r e a c t i o n   m i x t u r e  

was  c o o l e d ,   and   t h e   s u s p e n d e d   s o l i d   was  c o l l e c t e d   on  a  

f i l t e r ,   w a s h e d   w i t h   a l c o h o l ,   and   d r i e d   in   a i r   to  g i v e  

1 . 8 0   g  (63%)  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   as  y e l l o w   c r y s t a l s ,   m . p .   2 8 9 - 2 9 1 ° .  

EXAMPLE  7 

P a r t   A.  6 - C h l o r o - 4 - e t h o x y - 3 , 4 - d i h y d r o - 3 , 4 - d i p h e n y l - 2 ( l H ) -  

q u i n a z o l i n o n e  



A  s o l u t i o n   o f   1 0 . 0   g  ( 0 . 2 8 5   m o l e )   o f   1 - ( 2 - b e n z o y l -  

4 - c h l o r o p h e n y l ) - 3 - p h e n y l r u e a   i n   50  m l  e t h a n o l   was  r e -  

f l u x e d   f o r   18  h o u r s ,   a n d   t h e n   c o o l e d .   The  s o l i d   t h a t  

f o r m e d   was  c o l l e c t e d   on  a  f i l t e r   and   w a s h e d   w i t h  

e t h a n o l   to   g i v e   9 . 4 6   g  (88%)  o f   6 - c h l o r o - 4 - e t h o x y - 3 , 4 -  

d i h y d r o - 3 , 4 - d i p h e n y l - 2 ( l H ) q u i n a z o l i n o n e   as  c o l o r l e s s  

c r y s t a l s :   m . p .   2 0 9 - 2 1 1 ° .   The  1H  nmr  s p e c t r u m   s h o w s  

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

h y d r o g e n s .  

A n a l .   C a l c ' d .   f o r   C 2 2 H 1 9 C l N 2 O 2 :   C,  6 9 . 7 4 ;   H,  5 . 0 5 ;  

N,  7 . 4 0  

F o u n d :   C,  7 0 . 1 2 ;   H,  5 . 0 5 ;  

N,  7 . 3 5  

P a r t   B.  6 - C h l o r o - 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   3 . 5 1   g  ( 0 . 0 0 9 3   m o l e )   o f   6 - c h l o r o - 4 -  

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

2 . 0 9   g  ( 0 . 0 3   m o l e )  o f   h y d r o x y l a m i n e   h y d r o c h l o r i d e   i n   50  

ml  a l c o h o l   was  r e f l u x e d   f o r   4  d a y s ,   and   t h e n   c o o l e d .   T h e  

s o l i d   t h a t   f o r m e d   was  c o l l e c t e d   on  a  f i l t e r ,   w a s h e d   w i t h  

e t h a n o l ,   a n d   d r i e d   in   a i r   t o   g i v e   1 . 8 2   g  (72%)  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   as  y e l l o w  

c r y s t a l s ,   m . p .   2 6 7 - 2 6 9 ° .  



EXAMPLE  8 

6 - C h l o r o - 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   1 2 . 6   g  ( 0 . 0 5   m o l e )   o f   2 - a m i n o - 5 -  

c h l o r o b e n z o p h e n o n e   and  6 . 5 5   g  ( 0 . 0 5 5   m o l e )   of  p h e n y l  

i s o c y a n a t e   was  h e a t e d   on  a  s t e a m - b a t h   f o r   30  m i n u t e s ,  

and  t h e n   250  ml  e t h a n o l   and  1 0 . 4 3  g   ( 0 . 1 5   m o l e )   o f  

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

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

p r e c i p i t a t e   t h a t   f o r m e d   was  c o l l e c t e d   on  a  f i l t e r ,  

w a s h e d   w i t h   e t h a n o l ,   and   d r i e d   in   a i r   to   g i v e   9 . 4 2   g  
(69%)  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  

as  y e l l o w   c r y s t a l s ,   m . p .   2 6 7 - 2 6 9 ° .  

EXAMPLE  9 

6 - C h l o r o - 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  s t i r r e d   m i x t u r e   of   2 . 8 9  g   ( 0 . 0 1   m o l e )   of   6 -  

c h l o r o - 3 , 4 - d i h y d r o - 4 - h y d r o x y - 3 - 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   and   2 . 0 9   g  ( 0 . 0 3   m o l e )   of   h y d r o x y l a m i n e  

h y d r o c h l o r i d e   in   50  ml  of   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   m o n o e t h y l   e t h e r )   w a s  r e f l u x e d   f o r   2  h o u r s ,   a n d  

t h e n   c o o l e d   to   0 ° .   T h e  s o l i d   t h a t   f o r m e d   was  c o l l e c t e d  

on  a  f i l t e r ,   w a s h e d   w i t h   e t h a n o l ,   and  d r i e d   in   a i r   t o  

g i v e   1 . 4 0   g  (51%)  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   as  y e l l o w   c r y s t a l s ,   m . p .   2 6 7 - 2 6 9 ° .  

EXAMPLE  1 0  

P a r t   A.  6 - B r o m o - 3 , 4 - d i h y d r o - 4 - h y d r o x y - 3 - 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  

A  s o l u t i o n   o f   1 4 . 7 0  g   ( . 0 5 3   m o l e )   o f   2 - a m i n o - 5 -  

b r o m o b e n z o p h e n o n e   and   6 .0   g  ( 0 . 2 1   mol)   o f   m e t h y l  

i s o c y a n a t e   in   75  ml  o f   m e t h y l e n e   c h l o r i d e   was  r e f l u x e d  

f o r   two  d a y s   and   t h e n   c o o l e d .   The  s o l i d   p o r t i o n   of   t h e  

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

w i t h   m e t h y l e n e   c h l o r i d e   to   g i v e   1 6 . 1 8   g  (90%  y i e l d )   o f  

6 - b r o m o - 3 , 4 - d i h y d r o - 4 - h y d r o x y - 3 - 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   as  a  w h i t e   c r y s t a l l i n e   p o w d e r :   m . p .  

2 9 3 - 2 9 4 °   ( d e c . )  .  
1H  n m r  ( D M S O - d 6 )  δ   2 . 6 6   ppm  ( s ,   3H) ,   6 . 5 - 7 . 5   p p m  

(m,  8 H ) .  

A n a l .   C a l c ' d .   f o r   C 1 5 H 1 3 B r N 2 O 2 :   C,  5 4 . 0 7 ;   H,  3 . 9 3  

N,  8 . 4 1  

F o u n d :   C,  5 4 . 2 4 ;   H,  3 . 8 9 ;  

N,  8 . 1 2  



P a r t   B.  6 - B r o m o - 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  s t i r r e d   m i x t u r e   of   2 8 . 2 8   g  ( . 0 8 5   mol)   of   6 -  

b r o m o - 3 , 4 - d i h y d r o - 4 - h y d r o x y - 3 - 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   and  1 7 . 6   g  ( . 2 5   mol)   o f   h y d r o x y l a m i n e  

h y d r o c h l o r i d e   in   425  ml  o f   e t h a n o l   was  r e f l u x e d   f o r  

192  h o u r s   and  t h e n   c o o l e d .   The  s o l i d   p o r t i o n   of   t h e  

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

e t h a n o l ,  a n d   d r i e d   i n  a i r   to   g i v e   2 0 . 9 2   g  ( . 0 6 6   m o l ,  

78%)  o f   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  

as  l i g h t   y e l l o w   c r y s t a l s :   m . p .   2 7 5 - 2 7 6 ° .  



EXAMPLE  1 1  

P a r t   A.  6 - C h l o r o - 3 - e t h y l - 4 - ( 2 - f l u o r o p h e n y l ) - 3 , 4 - d i -  

h y d r o - 4 - h y d r o x y - 2 ( l H ) q u i n a z o l i n o n e  

A  m i x t u r e   o f   25  g  ( 0 . 1   m b l e )   of   2 - a m i n o - 5 - c h l o r o - 2 ' -  

f l u o r o b e n z o p h e n o n e   and   3 5 . 5   g  ( 0 . 5   m o l e )   of   e t h y l   i s o -  

c y a n a t e   was  r e f l u x e d   f o r   20  h o u r s ,   and   t h e n   c o o l e d .   T h e  

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

f i l t e r   and  w a s h e d   w i t h   m e t h y l e n e   c h l o r i d e   to   g i v e   1 9 . 6   g  
(61%)  o f   6 - c h l o r o - 3 - e t h y l - 4 - ( 2 - f l u o r o p h e n y l ) - 3 , 4 - d i -  

h y d r o - 4 - h y d r o x y - 2 ( l H ) q u i n a z o l i n e   as  a  w h i t e   c r y s t a l l i n e  

p o w d e r :   m . p .   1 7 6 - 1 7 8 °   ( d e c . ) ;   19F  nmr  (DMSO-d6)  - 1 1 4 . 0  

ppm;  i r   (KBr)  a t   6 . 2 4  p   f o r   C=O.  

A n a l .   C a l c ' d .   f o r   C 1 6 H 1 4 C l F N 2 O 2 :   C,  5 9 . 9 2 ;   H,  4 . 4 0 ;  

N,  8 . 7 3  

F o u n d :   C,  6 0 . 1 1 ;   H,  4 . 4 4 ;  

N,  8 . 8 3  

P a r t   B.  6 - C h l o r o - 4 - ( 2 - f l u o r o 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  



A  s t i r r e d   m i x t u r e   of   1 8 . 0   g  ( 0 . 0 5 6   m o l e )   of   6 -  

c h l o r o - 3 - e t h y l - 4 - ( 2 - f l u o r o p h e n y l ) - 3 , 4 - d i h y d r o - 4 -  

h y d r o x y - 2 ( l H ) q u i n a z o l i n e ,   1 1 . 8   g  ( 0 . 1 7   m o l e )   of   h y d r o x y l -  

a m i n e   h y d r o c h l o r i d e ,   and   280  ml  o f   e t h a n o l   was  r e f l u x e d  

f o r   3  d a y s .   The  r e a c t i o n   m i x t u r e   was  c o o l e d ,  a n d   t h e  

p r e c i p i t a t e   was  c o l l e c t e d   on  a  f i l t e r   and  w a s h e d   w i t h  

e t h a n o l   to   g i v e   6 . 6 7   g  (47%)  of   6 - c h l o r o - 4 - ( 2 - f l u o r o -  

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   a s  a   y e l l o w   c r y s t a l l i n e  

p o w d e r ;   m . p .   2 6 8 - 2 7 0 °   ( d e c . ) ;   19F  nmr  (DMSO-d6)   6  

1 1 1 . 1   p p m .  

A n a l .   C a l c ' d .   f o r   C 1 4 H 8 C l F N 2 O 2 :   C,  5 7 . 8 5 ;   H,  2 . 7 7 ;  

N,  9 . 6 4  

F o u n d :   C,  5 8 . 0 1 ;   H,  2 . 8 3 ;  

N,  9 . 5 9  

T a b l e   I  s h o w s   a d d i t i o n a l   u r e a s   and  h y d r o x y q u i n a z o -  

l i n o n e s   w h i c h   c an   be  p r e p a r e d   by  t h e   p r o c e s s   d i s c l o s e d  

and  e x e m p l i f i 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   a m i n o b e n z o -  

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





T a b l e   I I   s h o w s   a d d i t i o n a l   q u i n a z o l i n o n e   o x i d e s  

w h i c h   c an   be  p r e p a r e d   by  t h e   p r o c e s s   d i s c l o s e d  a n d  

e x e m p l i f i 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   i s o c y a n a t e  

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





1.  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 ,   NO2  o r   C F 3 ;  

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

R1  i s  H   or   CH3;  
w h i c h   c o m p r i s e s   t r e a t i n g   e i t h e r   o r   b o t h   of   c o m p o u n d s  

o f   t h e   f o r m u l a e :  



w i t h   an  a c i d   s a l t   of   h y d r o x y l a m i n e ,  

w h e r e   R  i s   h y d r o c a r b y l   o r   h a l o h y d r o c a r b y l   o f   up  to   8 

c a r b o n   a t o m s ,   a n d  
R2  i s   H  o r   a l k y l   o f   1-6   c a r b o n   a t o m s .  

2.  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   C F 3 ;  
Y  i s   H,  Br ,   Cl  o r   F;  a n d  
R1  i s  H   o r   C H 3 ;  

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   i n   s e q u e n c e :  
(a)  r e a c t i n g   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  o r g a n i c   i s o c y a n a t e   of   t h e   f o r m u l a   RNCO  to   p r o -  

d u c e   a  c o m p o u n d   o r   c o m p o u n d s   o f   one   o r   b o t h   o f   t h e  

f o l l o w i n g   f o r m u l a e :  



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

s t e p   (a)  w i t h   an  a c i d   s a l t   o f   h y d r o x y l a m i n e ,   w h e r e   R  i s  

h y d r o c a r b y l   o r   h a l o h y d r o c a r b y l   of   1-8   c a r b o n   a t o m s .  

3.  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 ,   N02  o r   C F 3 ;  
Y  i s   H,  Br ,   Cl  o r   F;  a n d  
R1  i s  H   o r   CH3 ;  

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)  r e a c 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 :  



w i t h   an  o r g a n i c   i s o c y a n a t e   o f   t h e   f o r m u l a   RNCO  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 e a t i n g   t h e   r e a c t i o n   p r o d u c t   of   s t e p   (a)  i n   a  

l o w e r   a l i p h a t i c   a l c o h o l   o f   t h e   f o r m u l a   R 2 O H  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 :  

(c)  t r e a 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   ( b )  

w i t h   a  s u i t a b l e   a c i d   a d d i t i o n   o f   h y d r o x y l a m i n e ,   w h e r e  
R2  i s   a l k y l   of   1 -6   c a r b o n   a t o m s .  
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