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(54)  Process  for  the  stereoselective  synthesis  of  the  E  isomer  of  aryl  alkyl  oximes. 

Mixtures  of  the  E  and  Z  isomers  of  aryl  alkyl  oximes  are 
converted  to  98%  or  greater  E  isomer  by  a  process  compris- 
ing  treating  a  solution  of  a  mixture  of  E  and  Z  isomers  in  an 
organic  solvent  with  a  protic  or  Lewis  acid,  under  anhydrous 
conditions,  to  precipitate  >98%  pure  E  isomer  of  an 
immonium  complex  and  neutralizing  the  precipitate  with  an 
excess  of  dilute  organic/inorganic  base,  such  as  Na2CO3  or 
NaHCO3.  The  E  isomer of  the  ketoxime  is  precursor for  highly 
insecticidal  ketoximinoethers. 



T h i s   i n v e n t i o n   r e l a t e s   to  a  p r o c e s s   f o r   t h e  

c o n v e r s i o n   of  m i x t u r e s   of  E  and  Z  i s o m e r s   of  c e r t a i n  

k e t o x i m e s   to  98%  or   g r e a t e r   p u r e  E   i s o m e r .  

The  i s o m e r i z a t i o n   of   E  a r o m a t i c   a l d o x i m e s   to  Z 

a l d o x i m e s   v i a   t h e   h y d r o c h l o r i d e   s a l t   has   b e e n   d e s c r i b e d  

in   Ann.   260 ,   63  ( 1 8 9 0 ) .   For   e x a m p l e ,   t h e   E  i s o m e r   o f  

p - c h l o r o b e n z a l d o x i m e   ( I )   was  c o n v e r t e d   to  t h e   Z  i s o m e r  

I I I   by  s a t u r a t i n g   an  e t h e r   s o l u t i o n   of  t h e   E  a l d o x i m e  

w i t h   d r y   HC1  and  t r e a t i n g   t h e   r e s u l t a n t   p r e c i p i t a t e  w i t h  

s o d i u m   c a r b o n a t e :  

H a u s e r   and  H o f f e n b e r g   h a v e   r e p o r t e d ,   in   J . O . C . -  

20 ,   1941  ( 1 9 5 5 ) ,   s u c h   i s o m e r i z a t i o n   u t i l i z i n g   t h e   L e w i s  

a c i d ,   B F 3 . .   A  b e n z e n e   s o l u t i o n   of  t h e   E  i s o m e r   o f  

p - c h l o r o b e n z a l d o x i m e   ( I )   i s   t r e a t e d   w i t h   BF3  to  f o r m   a  

BF3  c o m p l e x   ( IV)   w h i c h   i s   t r e a t e d   w i t h   NaHC03  s o l u t i o n  

to  o b t a i n   t h e   Z  i s o m e r   ( V ) .  



A s   r e p o r t e d   in   J .   Med.  Chem.  20,   N o .  9 ,   1 1 9 9 .   ( 1 9 7 7 )   t h e  

E  i s o m e r   of   an  o x i m i n o e t h e r   (VI)   in   d i e t h y l   e t h e r   w a s  

t r e a t e d   w i t h   a n h y d r o u s   HC1.  A  p r e c i p i t a t e   was  i s o l a t e d  

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

37%  o f   t h e   Z  i s o m e r   V I I .  



I t   is   t h e   s u r p r i s i n g   d i s c o v e r y   of  t h i s  

i n v e n t i o n   t h a t ,   c o n t r a r y   to  t h e   t e a c h i n g   of  t h e   p r i o r  

a r t ,   m i x t u r e s   of  t h e   E  and  i s o m e r s   of  a r y l   a l k y l  

k e t o x i m e s ,   as  c o n t r a s t e d   to  a l d o x i m e s ,   a r e   c o n v e r t e d   t o  

98%  E  i s o m e r .  

T h i s   i n v e n t i o n   p r o v i d e s   a  p r o c e s s   f o r  

p r o d u c i n g   98%  or  g r e a t e r   p u r e   E  i s o m e r   of  an  a r y l   a l k y l  

k e t o x i m e   h a v i n g   t h e   f o r m u l a :  

w h e r e i n   Ar  is   p h e n y l ;   p h e n y l   s u b s t i t u t e d   in  t h e   2-  to  6 -  

p o s i t i o n   w i t h   1-5  h a l o g e n   ( C l ,   Br,  F,  I ) ,   C 1  -   C4  a l k y l ,  

C l  -   C4  a l k o x y ,   C l  -   C4  a l k y l t h i o ,   m e t h y l e n e d i o x y ,  

e t h y l e n e d i o x y ,   i s o p r o p y l e n e d i o x y ,   t r i f l u o r o m e t h y l ,   C l -  

C4  h a l o a l k y l ,   C 1  -   C4  a l k y l t h i o a l k y l ,   C 2  -   C4  a l k e n y l ,  

C 2  -   C4  a l k y n y l ,   c y a n o ,   C 2  -   C4  c y a n o a l k y l ,   C 2  -   C4 

c a r b o a l k o x y ,   C 1  -   C4  a l k y l s u l f o n y l ,   C 2  -   C8  a l k o x y a l k y l ,  

C 2  -   C4  h a l o a l k e n y l ,   or   C 1  -   C4  a c y l ;   i n d a n y l ;   n a p h t h y l ;  

b e n z o f u r y l ;   b e n z o d i h y d r o f u r y l ;   b e n z o t h i e n y l ;   t h i e n y l ;   R 

i s   C 2  -   C6  a l k y l ,   C 3  -   C6  c y c l o a l k y l ,   or  C 2  -   C6 

a l k e n y l ,   any  of  w h i c h   can   be  s u b s t i t u t e d   by  h a l o g e n ,  

h y d r o x y ,  

C 1  -   C4  a l k o x y ,   C1 -  C4  a l k y l s u l f o n y l ,   c y a n o ,   n i t r o ,  

C 2  -   C4  c a r b o a l k o x y ,   or   C 1  -   C4  a c y l   w h i c h   c o m p r i s e s  

c o n t a c t i n g   a  s o l u t i o n   of  m i x e d   E  and  Z  i s o m e r s   of  t h e  

a r y l   a l k y l   k e t o x i m e   in   an  a n h y d r o u s   o r g a n i c   s o l v e n t   w i t h  

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

L e w i s   a c i d   a t   b e t w e e n   - 2 0 o C .   and  150°C,   t h e r e b y  

p r e c i p i t a t i n g   t h e   E  i s o m e r   of   an  immonium  c o m p l e x   of  t h e  

a r y l   a l k y l   k e t o x i m e ,   s e p a r a t i n g   t h e   p r e c i p i t a t e ,  

n e u t r a l i z i n g   t h e   p r e c i p i t a t e   w i t h   an  e x c e s s   of  d i l u t e  



a q u e o u s   Na2C03  or  NaHC03,   and  s e p a r a t i n g   t h e  E   ' i s o m e r .  

In  a d d i t i o n   to  t h e   k e t o x i m e s   s e t   f o r t h   in   t h e  

s p e c i f i c   e x a m p l e s ,   n o n - l i m i t i n g   e x a m p l e s   of   a r y l   a l k y l  

k e t o x i m e s   t r e a t e d   in   a c c o r d a n c e   w i t h   t h i s   i n v e n t i o n  

i n c l u d e :  

p - t r i f l u o r o m e t h y l i s o b u t y r o p h e n o n e   o x i m e ;  

p - m e t h y l t h i o i s o b u t y r o p h e n o n e   o x i m e ;  

3 , 4 - m e t h y l e n e d i o x y   p h e n y l  p r o p i o p h e n o n e ;  

2 , 4 - d i c h l o r o i s o b u t y r o p h e n o n e   o x i m e ;  

p - c y a n o i s o b u t y r o p h e n o n e   o x i m e ;  

4 - ( @ , @ - d i c h l o r o e t h e n y l )   i s o b u t y r o p h e n o n e  

o x i m e ;  

p - e t h y n y l i s o b u t y r o p h e n o n e   o x i m e ;  

m - c a r b o m e t h o x y i s o b u t y r o p h e n o n e   o x i m e ;  

p - m e t h y l s u l f o n y l p r o p i o p h e n o n e   o x i m e ;  

p - c h l o r o m e t h y l p r o p i o p h e n o n e   o x i m e ;  

2 - ( 5 - n i t r o t h i e n y l )   i s o p r o p y l   k e t o x i m e ;  

2 - ( 4 - c h l o r o - 5 - b r o m o m e t h y l t h i e n y l )   i s o p r o p y l  

k e t o x i m e ;  

2 - ( 5 - e t h o x y t h i e n y l )   i s o p r o p y l   k e t o x i m e ;  

2 - ( 4 - c h l o r o t h i e n y l )   i s o p r o p y l   k e t o x i m e ;  

4 - c h l o r o p h e n y l   c y c l o b u t y l   k e t o x i m e ;  

4 - c h l o r o p h e n y l   c y c l o h e x y l   k e t o x i m e ;  

3 , 4 , 5 - t r i c h l o r o i s o b u t y r o p h e n o n e   o x i m e ;  

3 , 4 - d i c h l o r o i s o b u t y r o p h e n o n e   o x i m e ;  

2 , 4 , 5 - t r i c h l o r o i s o b u t y r o p h e n o n e   o x i m e  

3 - c h l o r o - 4 - b r o m o i s o b u t y r o p h e n o n e   o x i m e ;   a n d  

4 - b e n z o t h i e n y l   i s o p r o p y l   k e t o x i m e .  

In  a c c o r d a n c e   w i t h   t h i s . i n v e n t i o n ,   m i x t u r e s   o f  

E  and  Z  i s o m e r s   of  t h e   a r y l   a l k y l   k e t o x i m e s   a r e  

p r e c i p i t a t e d   as  t h e   E  i s o m e r   immonium  c o m p l e x   b y  

t r e a t i n g   a  s o l u t i o n   of   t h e   m i x t u r e   in  an  a n h y d r o u s  

s o l v e n t   w i t h   a n h y d r o u s   p r o t i c   o r   L e w i s - a c i d s .   I t   h a s  

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



m i x t u r e   is   p r e c i p t a t e d   as  an  immonium  s a l t   and  t he   Z 

i s o m e r   i s o m e r i z e s   to  t h e   E  i s o m e r .   Upon  n e u t r a l i z a t i o n  

a b o u t   98%  of   t h e   o r i g i n a l   m i x t u r e   of  i s o m e r s   i s  

r e c o v e r e d   in   t h e   fo rm  of  E  i s o m e r .  

The  o r g a n i c   s o l v e n t   u s e d   can   be  any  of  t h e  

w e l l   known  s o l v e n t s   u s e d   in   o r g a n i c   s y n t h e s i s  

o p e r a t i o n s ,   so  l o n g   as  t h e   s o l v e n t   is   a n h y d r o u s .  

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

h y d r o c a r b o n s ,   s u c h   as  h e x a n e ,   c y c l o h e x a n e ,   t o l u e n e ,   a n d  

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

c a r b o n   t e t r a c h l o r i d e ;   e t h e r s ,   s u c h   as  d i e t h y l   e t h e r ,  

t e t r a h y d r o f u r a n   and  d i o x a n e ;   and  k e t o n e s ,   s u c h   a s  

a c e t o n e   and  2 - b u t a n o n e .   The  a m o u n t   of   s o l v e n t   u s e d   i s  

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

f o r   t h e   a c i d   t r e a t m e n t .   In  g e n e r a l ,   b e t w e e n   a b o u t   o n e  

p a r t   and  a b o u t   10  p a r t s   s o l v e n t   pe r   p a r t   a r y l   a l k y l  

k e t o x i m e   can  be  u s e d .  

The  a c i d   u s e d   to  p r e c i p i t a t e   t h e   immonium  s a l t  

of   t h e   a r y l   a l k y l   k e t o x i m e   w i l l   be  an  a n h y d r o u s   o r g a n i c  

or   i n o r g a n i c   p r o t i c   or  L e w i s   a c i d .   T y p i c a l   a c i d s  

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

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

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

h a l i d e   a c i d s ,   s u c h   as  h y d r o b r o m i c   a c i d   and  h y d r o c h l o r i c  

a c i d .   HC1  and  BF3  a r e   p r e f e r r e d   b e c a u s e   t h e y   a r e   g a s e s  
and  e a s i l y   h a n d l e d .   At  l e a s t   a  s t o i c h i o m e t r i c   a m o u n t   o f  

. t h e   a c i d   m u s t   be  u s e d ,   a l t h o u g h   an  e x c e s s   o v e r   t h e  

s t o i c h i o m e t r i c   up  to  t h e   p o i n t   of  s a t u r a t i o n   of  t h e  

k e t o x i m e   s o l u t i o n   i s   n o t   d e t r i m e n t a l .  



The  r e a c t i o n   of   t h e   a r y l   a l k y l   k e t o x i m e   w i t h  

t h e   a c i d   to  fo rm  t h e   immonium  c o m p l e x   or   s a l t   can   b e  

c a r r i e d   o u t   a t   t e m p e r a t u r e s   b e t w e e n   a b o u t   - 2 0 ° C .   a n d  

a b o u t   1 5 0 ° C . ,   a l t h o u g h   t e m p e r a t u r e s   b e t w e e n   a b o u t   1 0 ° C .  

and  a b o u t   4 0 o C .   a r e   p r e f e r r e d .   The  r e a c t i o n   i s   c a r r i e d  

o u t   u n t i l   p r e c i p i t a t i o n   i s   c o m p l e t e ,   u s u a l l y   w i t h i n   o n e  
h o u r .  

A f t e r   t h e   r e a c t i o n   is   c o m p l e t e ,   t h e   s o l i d  

i m m o n i u m   c o m p l e x   i s   i s o l a t e d ,   as  by  f i l t r a t i o n ,   a n d  

w a s h e d   w i t h   s o l v e n t ,   p r e f e r a b l y   t he   same  as  u s e d   in   t h e  

i n i t i a l   s o l u t i o n .   T h e n ,   t h e   E  k e t o x i m e   i s o m e r   i m m o n i u m  

c o m p l e x   i s   n e u t r a l i z e d   to  o b t a i n   t h e   f r e e   E  k e t o x i m e .  

N e u t r a l i z a t i o n   i s   r e a d i l y   c a r r i e d   o u t   u s i n g   d i l u t e  

a q u e o u s   s o l u t i o n s   of   a l k a l i   m e t a l   s a l t s ,   p a r t i c u l a r l y   N a  

and  K,  of  w e a k l y   i o n i z e d   o r g a n i c   a c i d s ,   s u c h   as  c a r b o n i c  

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

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

p o t a s s i u m   o x a l a t e .   In   g e n e r a l ,   t h e   c o n c e n t r a t i o n   of  t h e  

a q u e o u s   s o l u t i o n   can   be  b e t w e e n   10  w e i g h t   p e r   c e n t   a n d  

15  w e i g h t   p e r   c e n t   and  u s u a l l y   10  w e i g h t   p e r   c e n t .   A 

l a r g e   e x c e s s   of   t h e   a q u e o u s   s o l u t i o n   i s   u s e d ,   i n   t h e  

o r d e r   of   3  p a r t s   p e r   p a r t   immonium  c o m p l e x .  

The  a r y l   a l k y l   k e t o x i m e s   a r e   p r e p a r e d   f r o m  

a r y l   a l k y l   k e t o n e s   and  e x c e s s   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   t h e   p r e s e n c e   of  a  b a s e ,   in   a  m a n n e r  

f a m i l i a r   to   t h o s e   s k i l l e d   in  t h e   a r t .   In   p r a c t i c e ,   t h e  

a r y l   a l k y l   k e t o x i m e s   u s u a l l y   a r e   o b t a i n e d   as  a  m i x t u r e  

of   E  and   Z  i s o m e r s .   The  k e t o x i m e s   a r e   p r e c u r s o r s   f o r  

p r e p a r i n g   a c t i v e   i n s e c t i c i d e s   by  c o n v e r t i n g   them  t o  

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

k e t o x i m a t e   w i t h   s u b s t i t u t e d   a l k y l   b r o m i d e s ,   s u c h   a s  

m - p h e n o x y b e n z y l b r o m i d e .   T h e s e   i n s e c t i c i d a l   c o m p o u n d s  
h a v e   t h e   g e n e r a l   s t r u c t u r e :  



B e c a u s e   of  t he   o x i m i n o   f u n c t i o n ,   t h e   e x i s t e n c e   of  b o t h   E 

and  Z  g e o m e t r i c a l   i s o m e r s   of  t h e   k e t o x i m i n o e t h e r s   i s  

p o s s i b l e .   I n d e e d ,   a  m i x t u r e   of  b o t h   i s o m e r s   i s   o b t a i n e d  

when  t h e   s t a r t i n g   k e t o x i m e   is   i t s e l f   a  m i x t u r e   o f  

g e o m e t r i c a l   i s o m e r s .   I t   h a s   b e e n   f o u n d ,   h o w e v e r ,   t h a t  

t h e   o v e r a l l   i n s e c t i c i d a l   a c t i v i t y   of  t h e   E  i s o m e r   of  t h e  

k e t o x i m i n o e t h e r   is  s u p e r i o r   to  t h a t   of  t h e   Z  i s o m e r .   I t  

h a s   a l s o   b e e n   f o u n d   t h a t   t h e   E  i s o m e r   of  t h e   k e t o x i m e  

can   be  c o n v e r t e d   to  t h e   E  i s o m e r   of  t h e   k e t o x i m i n o e t h e r  

w i t h   c o m p l e t e   r e t e n t i o n   of  s t e r e o c h e m i s t r y .  

A c c o r d i n g l y ,   t he   p r o c e s s   of   t h i s   i n v e n t i o n   to  c o n v e r t  

m i x t u r e s   of  E  and  Z  i s o m e r s   of  t h e   k e t o x i m e   to  t h e   E 

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

The  f o l l o w i n g   e x a m p l e s   d e m o n s t r a t e   t h e   p r o c e s s  
of   t h i s   i n v e n t i o n   and  t h e   c o n v e r s i o n   of   t h e   r e s u l t a n t   E 

k e t o x i m e s   to  t h e   o x i m i n o e t h e r s .   In  t h e   E x a m p l e s ,   t h e  

k e t o x i m e   r a t i o s   a r e   a s c e r t a i n e d   u s i n g   two  c o r r o b o r a t i v e  

m e t h o d s :   (1)  c o m p a r i s o n   of  t h e   E/Z  i s o m e r   r a t i o   of   t h e  

t h e r m a l l y   s t a b l e   t r i m e t h y l   s i l y l   d e r i v a t i v e   of  t h e   o x i m e  

b e f o r e   and  a f t e r   a c i d   (HC1)  t r e a t m e n t ,   by  g a s  

c h r o m a t o g r a p h   a n a l y s i s   and  (2)  c o m p a r i s o n   of   t h e  

r e l a t i v e   i n t e g r a t i o n   in   t h e   H1  HMR  of  t h e   s e p a r a t e  

r e s o n a n c e s   f o r   t he   E  and  Z  i s o p r o p y l   m e t h i n e   p r o t o n s ,  
b e f o r e   and  a f t e r   t h e   a c i d   (HC1)  t r e a t m e n t .   The  E 

s t e r e o c h e m i s t r y   was  c o n c l u d e d   f rom  b o t h   Hl  and  C13  

c h e m i c a l   s h i f t   d a t a .   R e f e r e n c e s :   J .   Am.  Chem.  S o c .   8 6 ,  

4373  ( 1 9 6 4 ) ;   T e t .   23,   1 0 7 9 - 1 0 9 5   ( 1 9 6 7 ) ;   J .   Am.  C h e m .  

S o c .   94 ,   4897  ( 1 9 7 2 ) ;   J . O . C .   3 9 ( 8 ) ,   1017  ( 1 9 7 4 ) .  



E x a m p l e   1 

A  6 0 : 4 0   E/Z  i s o m e r i c   m i x t u r e   of   p - c h l o r o -  

i s o b u t y r o p h e n o n e   o x i m e   ( 1 5 1 g . ,   0 . 7 6 m )   was  d i s s o l v e d  

in   50.0  ml  of   a n h y d r o u s   d i e t h y l   e t h e r .   The  s o l u t i o n  

was  s a t u r a t e d   w i t h   a n h y d r o u s   HC1,  w h e r e u p o n   a  

v o l u m i n o u s   a m o u n t   of   p u r e   E  ox ime   h y d r o c h l o r i d e  

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

w e l l   w i t h   d r y   e t h e r .   The  d r i e d   h y d r o c h l o r i d e   s a l t  

was  t h e n  a d d e d   in   p o r t i o n s   to  a  v i g o r o u s l y   s t i r r i n g  

s o l u t i o n   of   2500   ml .   of   10%  N a 2 C 0 3 .   The  f r e e   o x i m e  

was  f i l t e r e d ;   w a s h e d   w i t h   H20  u n t i l   w a s h i n g s   w e r e  

n e u t r a l , ,   and  d r i e d ,   u n d e r   r e d u c e d   p r e s s u r e   to  y i e l d  

1 4 5 g .   o f   98%  E  p - c h l o r o p h e n y l   i s o p r o p y l   k e t o x i m e .  

E x a m p l e   2 

A  5 0 : 5 0   i s o m e r i c   m i x t u r e   of  p - b r o m o i s o b u t y r o -  

p h e n o n e   o x i m e   was  i s o m e r i z e d   to  >98%  E  o x i m e   v i a  

t h e   p r o c e d u r e   of   E x a m p l e   1 .  

E x a m p l e   3 

An  8 0 : 2 0   E/Z  i s o m e r i c   m i x t u r e   of   3 - m e t h y l ,   4 -  

e t h o x y i s o b u t y r o p h e n o n e   ox ime   was  i s o m e r i z e d   t o  

> 9 8 %  E   o x i m e   v i a   t h e   p r o c e d u r e   of   E x a m p l e   1 .  

E x a m p l e  4  

A  5 0 ; 5 0   E/Z  i s o m e r i c   m i x t u r e   of   3 , 4   i n d a n y l ,  

i s o p r o p y l   k e t o x i m e   was  i s o m e r i z e d   to   >98%  E  o x i m e  

v i a   t h e   p r o c e d u r e   of   E x a m p l e   1 .  

E x a m p l e   5 

A  7 0 : 3 0   E/Z  m i x t u r e   of  p - c h l o r o p h e n y l   c y c l o -  

p r o p y l   k e t o x i m e   was  i s o m e r i z e d   to  >98%  E  i s o m e r  

v i a   t h e   p r o c e d u r e   of  E x a m p l e   1 .  



E x a m p l e   6  is  a  t y p i c a l   i l l u s t r a t i o n   of   a  

s t e r o s p e c i f i c   s y n t h e s i s   of   an  i n s e c t i c i d a l l y   a c t i v e  

k e t o x i m i n o e t h e r   u s i n g   t h e   E  o x i m e   of   E x a m p l e   1 .  

E x a m p l e   6 

A  s o l u t i o n   of  0 . 0 2   m o l e   of  >98%  E  p - c h l o r o -  

i s o b u t y r o p h e n o n e   o x i m e   in   20  ml.   of  e t h a n o l   w a s  

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

0 . 0 2   m o l e   NaOEt .   The  m i x t u r e   was  s t i r r e d   a t   r o o m  

t e m p e r a t u r e   f o r   30  m i n u t e s   and  c o n c e n t r a t e d   u n d e r  

r e d u c e d   p r e s s u r e   to  d r y n e s s .   The  r e s u l t i n g   s o d i u m  

o x i m a t e   s a l t   was  d i s s o l v e d   in   a  min imum  v o l u m e   o f  

DMP;  w h e r e u p o n   0 . 0 2   m o l e   of  m - p h e n o x y b e n z y l   b r o m i d e  

was  a d d e d   d r o p w i s e ,   c a u s i n g   an  e x o t h e r m   of   8 0 . .  

The  r e a c t i o n   m i x t u r e   was  s t i r r e d   o v e r n i g h t   a t   r o o m  

t e m p e r a t u r e   and  p o u r e d   i n t o   H20.   The  r e s u l t i n g   o i l  

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

o r g a n i c   l a y e r s   w e r e   w a s h e d   t w i c e   w i t h   H20,  d r i e d  

o v e r   MgSO4;  and  c o n c e n t r a t e d   u n d e r   r e d u c e d   p r e s s u r e  

to  y i e l d   0 . 0 1 9   m o l e   of   >98%  E - 1 - ( 4 - c h l o r o p h e n y ) - 2 -  

m e t h y l   1 - p r o p a n o n e ,   0 - ( 3 - p h e n o x y p h e n y l )   m e t h y l  

o x i m e .  

E x a m p l e  7  

The  >98%  E  i s o m e r   of   1 - ( 4 - b r o m o p h e n y l ) - 2 -  

m e t h y l   1 - p r o p a n o n e ,   0 - ( 3 - p h e n o x y p h e n y l )   m e t h y l  

o x i m e   was  p r e p a r e d   v i a   t h e   p r o c e d u r e   of  E x a m p l e   6 .  

E x a m p l e   8 

The  >98%  E  i s o m e r   of   1 - ( 3 - m e t h y l ,   4 - e t h o x y -  

p h e n y l ) -   2 - m e t h y l   1  p r o p a n o n e ,   0 - ( 3 - p h e n o x y h e n y l )  

m e t h y l   ox ime  was  p r e p a r e d   v i a   t h e   p r o c e d u r e   o f  

E x a m p l e   6 .  



E x a m p l e   9 

The  >98%  E  i s o m e r   of   1 - ( 2 , 3 - d i h y d r o - 1 H - i n d e n y l  

5 - y l ) - 2 - m e t h y l - 1 - p r o p a n o n e ,   0 - ( 3 - p h e n o x y p h e n y l )  

m e t h y l   ox ime   was  p r e p a r e d   v i a   t h e   p r o c e d u r e   o f  

E x a m p l e   6 .  

E x a m p l e   10  

The  98% E  i s o m e r   of  c y c l o p r o p y l   ( p - c h l o r o -  

p h e n y l )   m e t h a n o n e ,   0 - ( 3 - p h e n o x y p h e n y l )   m e t h y l  

o x i m e   was  p r e p a r e d   v i a   t h e   p r o c e d u r e   of   E x a m p l e   6 .  



1 .   A  p r o c e s s   f o r   p r o d u c i n g   98%  or  g r e a t e r  

p u r e   E  i s o m e r   of  an  a r y l   a l k y l   k e t o x i m e   h a v i n g   t h e  

f o r m u l a :  

w h e r e i n   Ar  is   p h e n y l ;   p h e n y l   s u b s t i t u t e d   in   t he   2-  to  6 -  

p o s i t i o n   w i t h   1-5   h a l o g e n   ( C l ,   Br ,   F,  I ) ,   C 1  -   C4  a l k y l ,  

C l  -   C 4  a l k o x y ,   C 1  -   C4  a l k y l t h i o ,   m e t h y l e n e d i o x y ,  

e t h y l e n e d i o x y ,   i s o p r o p y l e n e d i o x y ,   t r i f l u o r o m e t h y l ,   C 1  -  

C4  h a l o a l k y l ,   C 1  -   C4  a l k y l t h i o a l k y l ,   C 2  -   C4  a l k e n y l ,  

C 2  -   C4  a l k y n y l ,   c y a n o ,   C 2  -   C4  c y a n o a l k y l ;   C 2  -   C4 

c a r b o a l k o x y ,   C 1  -   C4  a l k y l s u l f o n y l ;   C 2  -   C8  a l k o x y a l k y l ,  

C 2  -   C4  h a l o a l k e n y l ,   or   C 1  -   C4  a c y l ;   i n d a n y l ;   n a p h t h y l ;  

b e n z o f u r y l ;   b e n z o d i h y d r o f u r y l ;   b e n z o t h i e n y l ;   t h i e n y l ;   R 

i s   C 2  -   C6  a l k y l ,   C 3  -   C6  c y c l o a l k y l ,   or   C 2  -   C6 

a l k e n y l ,   any  of   w h i c h   can   be  s u b s t i t u t e d   by  h a l o g e n ,  

h y d r o x y ,   C 1  -   C4  a l k o x y ,   C 1  -   C4  a l k y l s u l f o n y l ,   c y a n o ,  

n i t r o ,   C 2  -   C4  c a r b o a l k o x y ,   or   C 1  -   C4  a c y l   w h i c h  

c o m p r i s e s   c o n t a c t i n g   a  s o l u t i o n   of  m i x e d   E  and  Z  i s o m e r s  

of   t h e   a r y l   a l k y l   k e t o x i m e   in   an  a n h y d r o u s   o r g a n i c  

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

a n h y d r o u s   p r o t i c   or   L e w i s   a c i d   a t   b e t w e e n   - 2 0 ° C   a n d  

1 5 0 ° C ,   t h e r e b y   p r e c i p i t a t i n g   t h e   E  i s o m e r   of  an  i m m o n i u m  

c o m p l e x   of   t he   a r y l   a l k y l   k e t o x i m e ,   s e p a r a t i n g   t h e  

p r e c i p i t a t e ,   n e u t r a l i z i n g   t h e   p r e c i p i t a t e   w i t h   an  e x c e s s  

of   d i l u t e   a q u e o u s   Na2C03   or  NaHCO3,  and  s e p a r a t i n g   t h e   E 

i s o m e r .  



.2.  The  p r o c e s s   of   C l a i m   1,  w h e r e i n   t h e  

s o l v e n t   i s   a n h y d r o u s   d i e t h y l   e t h e r ,   t h e   t e m p e r a t u r e   i s  

b e t w e e n   10°C  and  40°C  and  t h e   p r o t i c   a c i d   i s   a n h y d r o u s  

H C 1 .  

3.   The  p r o c e s s   of   C l a i m   1  or  2,  w h e r e i n   A r  

i s   p-  c h l o r o p h e n y l   and   R  i s   i s o p r o p y l .  

4.   The  p r o c e s s   of   C l a i m   1  or  2,  w h e r e i n   A r  

i s   p-   b r o m o p h e n y l   and  R  i s   i s o p r o p y l .  

5.  The  p r o c e s s   of   C l a i m   1  or   2,  w h e r e i n   A r  

i s   3 - m e t h y l - 4 - e t h o x y p h e n y l   and   R  i s   i s o p r o p y l .  

6.  The  p r o c e s s   o f   C l a i m   1  or  2,  w h e r e i n   A r  

i s   3 , 4 - i n d a n y l   and  R  i s   i s o p r o p y l .  

7.  The  p r o c e s s   of   C l a i m   1  or  2,  w h e r e i n   A r  

i s   p - c h l o r o p h e n y l   and  R  i s   c y c l o p r o p y l .  
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