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O R G A N I C  P R E P A R A T I O N S  AND P R O C E D U R E S ,  I N T .  15( 1-2), 41-48 (1983) 

P R E P A R  AT I 0  N 0 F 3 - A  R Y  L - 3 - 0 X O  - 2 - TOS Y LO X Y  I !I I i10 P KO PAW E N  I TR I 1, C S 

* 
J .  L .  S c t o  , C .  Seoane ,  J .  A .  V a l d 6 s  a n d  F .  J .  F e r n d n d e z  

D e p a r t a m e n t o  de Q u i r n i c a  O r g d n i c a ,  F a c u l t a d  de  Q u i m i c a ,  

U n i v e r s i d a d  C o m p l u t e n s e ,  M a d r i d - 3 ,  S P A I N  

I n  r e c e n t  y e a r s  (0-p-tosylisonitroso)nalononitrile, a h i -  

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

f o r  t h e  s y n t h e s i s  o f  a v a r i e t y  o f  n i t r o g e n  h e t e r o c y c l e s . '  I n  

c o n n e c t i o n  w i t h  o u r  w o r k  on  h e t e r o c y c l i c  s y n t h e s i s ,  we now 

r e p o r t  t h e  p r e p a r a t i o n  o f  (0-p-tosy1isonitroso)benzoylaceto- 

n i t r i l e  (3-aryl-3-0~0-2-tosyloxyiminopropanenitrile) a n d  d e r i -  

v a t i v e s .  

0 

N O C l  or 
L 

Na N H, Na NO,/H+ 

0 R3 0 R3 

TosCl 

I V  
R3 

I 1 1  
R3 

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

e s t e r s  ( I )  w h i c h ,  u p o n  r e a c t i o n  w i t h  a c e t o n i t r i l e  i n  s o d i u m  

ami.de l i q u i d  ammonia ,  a f f o r d s  b e n z o y l a c e t o n i t r i l e s  ( 1 1 )  i n  good  
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SOTO, SEOANE, VALDES AND FERNANDEZ 

y i e l d  a n d  p u r i t y .  C o n v e r s i o n  o f  t h e s e  compounds i n t o  k e t o x i m e s  

( 1 1 1 )  b y  n i t r o s a t i o n  a t  t h e  m e t h y l e n e  g r o u p  c a n  b e  c a r r i e d  o u t  

b y  t r e a t m e n t  w i t h  e i t h e r  n i t r o s y l  c h l o r i d e  i n  c h l o r o f o r m  (me- 

t h o d  A )  o r  s o d i u m  n i t r i t e  i n  a c e t i c  a c i d  ( m e t h o d  B ) .  The y i e l d s  

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

was u s e d  a s  t h e  r e a g e n t ,  t h e  r e a c t i o n  t i m e  was c r i t i c a l  a n d  h a d  

t o  be  v e r y  s h o r t  i n  o r d e r  t o  a v o i d  f u r t h e r  r e a c t i o n  o f  t h e  

o x i m e .  B e s t  r e s u l t s  w e r e  o b t a i n e d  b y  b u b b l i n g  n i t r o s y l  c h l o r i d e  

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

wed b y  q u e n c h i n g  t h e  r e a c t i o n  b y  p o u r i n g  t h e  s o l u t i o n  i n t o  c o l d  

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

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

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

a b o u t  h a l v e d .  The same r e s u l t  was o b t a i n e d  when t h e  r e a c t i o n s  

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

a n d  r e a c t i o n  t i m e s .  I t  m u s t  be  p o i n t e d  o u t  t h a t  t h e n i t r o s a t i o n  

o f  3,5-dimethoxybenzoylacetonitrile ( I I g )  c o u l d  n o t  b e  a c h i e v e d  

The p h y s i c a l  a n d  s p e c t r o s c o p i c  d a t a  o f  compounds I 1 1  a r e  c o -  

l l e c t e d  i n  t a b l e s  I a n d  11. The p o s i t i o n  o f  t h e  O H  s t r e t c h i n g  

b a n d  a t  3220-3290 c m - l  i s  i n  g o o d  a g r e e m e n t  w i t h  t h e  r e p o r t e d  

v a l u e s  f o r  a v a r i e t y  o f  o x i m e s ,  * 2 y 3  t h e  c y a n o  s t r e t c h i n g  b a n d  

i s  v e r y  weak,  as  e x p e c t e d  f o r  a ~ - k e t o n i t r i l e . ~  I n  t h e  'H -NMR 

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

1 0 - 1 4  ppm, w h i c h  i s  n e a r  t h e  v a l u e  r e p o r t e d  f o r  s i m p l e  o x i -  

ines . 5 - 7  I n  some i n s t a n c e s ,  t h i s  b a n d  i s  s o  b r o a d  t h a t  i t  i s  

b a r e l y  n o t i c e a b l e .  

Compounds I V  ( t a b l e s  1 a n d  2) c a n  be  p r e p a r e d  b y  r e a c t i o n o f  

k e t o x i m e s  I 1 1  w i t h  t o s y l  c h l o r i d e  i n  d r y  p y r i d i n e  o r  i n  c h l o -  
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PREPARATION OF 3-ARYL-3-0XO-2-TOSYLOXYIMINOPROPANENITRILES 

r o f o r m - t r i e t h y l a m i n e .  B e s t  r e s u l t s  w e r e  o b t a i n e d  a t  r o o m  t e m -  

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

t i m e s  n o t  e x c e e d i n g  1 5  m i n u t e s .  The  y i e l d s  t h u s  o b t a i n e d  a r e  

g o o d .  L i k e  o t h e r  0 - t o s y l  d e r i v a t i v e s  o f  s i m p l e  o x i m e s ,  

compounds I V  a r e  r a t h e r  u n s t a b l e  c o m p o u n d s .  The  e x p e c t e d  p r o -  

d u c t  c o u l d  n o t  b e  o b t a i n e d  f r o m  t o s y l a t i o n  o f  I I I h  a n d  m - n i -  

t r o b e n z o i c  a c i d  i n s t e a d  o f  t h e  t o s y l  d e r i v a t i v e  i s  o b t a i n e d  

f r o m  t h e  t o s y l a t i o n  o f  1111'. A s i m i l a r  d e c o m p o s i t i o n  o f  s i m p l e  

8 - 1 0  

a - h y d r o x y i m i n o k e t o n e s  i n t o  a r o m a t i c  a c i d s  h a s  b e e n  r e p o r t e d . "  

The c y a n o  s t r e t c h i n g  b a n d  i n  compounds  I V  a t  a b o u t  2 2 4 0  cm-' 

i s  somewha t  s t r o n g e r  t h a n  i n  compounds  111. 

TABLE 1. Y i e l d s  a n d  m e l t i n g  p o i n t s  o f  compounds  11 - IVa  

R1 
a H  

b H  

c CH3 

d H  

e H  

f H  

9 CH30 

h H  

i NO2 

R2 

CH3 

H 

H 

CH 3O 

c1 

Ph 

H 

Me2N 

H 

I 1  IIIb 

mp Y i e l d  rnp Y i e l  (%)  

R3 ("C) (%)  ("C) A B 
H 79-80 g i d  121-122 a5 80 

H 103-104 93 139-141 60 a3 

CH3 141-143 90 122-124 55 50 

H 129-130 86 136-137 70 - 

H 127-129 97f 130-132 65 61 

H 115-116 ao i76-17a 75 a9 

CH30 123-125 91  - - - 
H 131-132 77 i 7 9 - i a i  52 - 
H 151-152 38g 152-154 50 57 

I vc 
mP Y i e l d  

("C) ( % I  
117-119 75 

118-121e 55 

120-122 72 

119-120 a3 

115-117 80 

i46-14a 69 

- - 
- - 
- - 

a) Compounds I 1  and I 1 1  were r e c r y s t a l l i z e d  from e thano l  and benzene r e s -  
p e c t i v e l y ,  unless o therw ise  s ta ted .  b )  A and B r e f e r  t o  methods A and B 
(see t e x t ) .  c )  R e c r y s t a l l i z e d  from benzene-n-heptane un less  o the rw ise  
s ta ted .  d) R e c r y s t a l l i z e d  f rom hexane. e) R e c r y s t a l l i z e d  from benzene. f )  
R e c r y s t a l l i z e d  from methanol. g)  Th is  compound was ob ta ined  b y  n i t r a t i o n  
o f  b e n z o y l a c e t o n i t r i l e  ( I I a ) .  L i t .  mp. f o r  I I a ,  I I b ,  I I d ,  I I e ,  see r e f .  12; 
l i t . np. f o r  119 and I I h ,  see r e f .  13; l i t .  mp. f o r  IIi, see r e f .  14; l i t .  
mp. f o r  I I I a - b y  see r e f .  16; l i t .  r e f .  f o r  I V f  see r e f .  17. 
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SOTO, SEOANE, VALDES AND FERNANDEZ 

EXPERIMENTAL SECTION 

M e l t i n g  p o i n t s  w e r e  d e t e r m i n e d  w i t h  a B u c h i  a p p a r a t u s  i n  c a p i -  
l l a r y  t u b e s  a n d  a r e  u n c o r r e c t e d .  The I R  s p e c t r a  w e r e  r e c o r d e d  
o n  a P e r k i n - E l m e r  257  a n d  a P e r k i n - E l m e r  5 8 0 ,  w i t h  s c a l e  e x p a n -  
s i o n  f o r  t h e  i d e n t i f i c a t i o n  o f  t h e  c y a n o  s t r e t c h i n g  b a n d  o f  
some c o m p o u n d s .  The  I H - N F I R  s p e c t r a  w e r e  m e a s u r e d  w i t h  a V a r i a n  
T - 6 0 A .  A V a r i a n  MAT 7 1 1  was u s e d  f o r  t h e  mass  s p e c t r a . M i c r o -  
a n a l y s i s  w e r e  p e r f o r m e d  b y  C e n t r o  F j a c i o n a l  de  Q u i m i c a  O r g d n i c a  
d e l  C . S . I . C .  o f  M a d r i d .  

B e n z o y l a c e t o n i t r i l e s  ( I I ) . -  B e n z o y l a c e t o n i t r i l e s  ( I I a ,  I I b , I I d ,  
I I e )  w e r e  p r e p a r e d  a s  r e p o r t e d . 1 2  p-N,N-Dimethylaminobenzoyl- 
a c e t o n i t r i l e  ( I I h )  a n d  3,5-dimethoxybenzoylacetonitrile ( 1 1 s )  
w e r e  o b t a i n e d  as  d e s c r i  b e d 1 3  a n d  - m-nitrobenzoylacetonitrile 
( I I i )  was p r e p a r e d  b y  L o n g ' s  m e t h o d . 1 4  3 , 5 - D i m e t h y l b e n z o y l -  
a c e t o n i t r i l e  ( I I c )  a n d  p-phenylbenzoylacetonitrile ( I I f ) ,  n o t  
p r e v i o u s l y  r e p o r t e d  i n  t h e  l i t e r a t u r e ,  w e r e  o b t a i n e d  b y  t h e  
f o l l  o w i n g  g e n e r a l  p r o c e d u r e .  

Ammonia g a s  ( 6 0 0  m l )  was c o n d e n s e d  i n  a t w o - n e c k e d  f l a s k  

c o o l e d  i n  Dry I c e  a n d  e q u i p p e d  w i t h  a Dry I c e  c o n d e n s e r .  Then  
6 0 0  m l  o f  d r y  d i e t h y l  e t h e r  w e r e  a d d e d  f o l l o w e d  b y  o n e  m o l e  o f  
s o d i u m  i n  s e v e r a l  p o r t i o n s ,  t o g e t h e r  w i t h  a s m a l l  a m o u n t  o f  
f e r r i c  c h l o r i d e  ( $ 5 0 - 1 0 0  mg); t h e  m i x t u r e  was s t i r r e d  u n t i l  t h e  
s o d i u m  was d i s s o l v e d .  T h e n  a s o l u t i o n  o f  2 m o l e s  o f  a c e t o n i -  
t r i l e  i n  5 0  m l  o f  d r y  e t h e r  was a d d e d .  A f t e r  f i v e  m i n u t e s ,  o n e  
m o l e  o f  t h e  a p p r o p r i a t e  e t h y l  b e n z o a t e  i n  7 0  m l  o f  d r y  e t h e r  
was a d d e d .  The  s o l u t i o n  was s t i r r e d  u n d e r  r e f l u x  ( D r y  I c e  
c o n d e n s e r )  f o r  1 h r .  a n d  t h e n  t h e  ammonia  was a l l o w e d  t o  e v a -  
p o r a t e  s l o w l y  a n d  2 5 0  m l  o f  e t h e r  w e r e  a d d e d .  The m i x t u r e  was 
e x t r a c t e d  w i t h  w a t e r  a n d  t h e  a q u e o u s  p h a s e  was w a s h e d  s e v e r a l  
t i m e s  w i t h  e t h e r  a n d  f i l t e r e d  w i t h  H y f l o  S u p e r - C e l  t o  r e m o v e  
s u s p e n d e d ,  c o l l o i d a l  m a t e r i a l .  T h e  f i l t r a t e  was p r e c i p i t a t e d  
w i t h  6N h y d r o c h l o r i c  a c i d  a n d  t h e  s o l i d  b e n z o y l a c e t o n i t r i l e w a s  

c o l l e c t e d ;  t h e  p r o d u c t  t h u s  o b t a i n e d  was p u r e  e n o u g h  f o r  u s e  
w i t h o u t  f u r t h e r  p u r i f i c a t i o n .  

3,5-Dimethylbenzoylacetonitrile ( I I c ) . -  T h i s  compound  was o b -  

t a i n e d  i n  90% y i e l d  f r o m  0 . 1 2  m o l e  o f  e t h y l  3 , 5 - d i n e t h y l b e n -  
z o a t e  a n d  0 . 2 4  m o l e  o f  a c e t o n i t r i l e ,  mp. 1 4 2 - 1 4 3 "  ( f r o m  e t h a -  
n o l  ) . 
A n a l .  C a l c d .  f o r  CllHllNO: C ,  7 6 . 2 7 ;  ti, 6 . 4 0 ;  N ,  3 . 0 8 .  
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PREPARATION OF 3-ARYL-3-OXO-2-TOSYLOXYIMINOPROPANENITRILES 

Found :  C ,  7 6 . 0 1 ;  H ,  6 . 3 8 ;  N ,  7 . 8 2  
I R  ( K B r  p e l l e t ) :  3013 ,  2 9 6 0 ,  2 9 2 0 ,  2255 ,  1685 ,  1 6 0 5 ,  1 5 9 5 ,  

7 . 4 0  ( 5 ,  2H, a r o m . ) ,  7 . 1 5  ( s ,  l H ,  a r o m . ) .  

p-Phenylbenzoylacetonitrile ( I I f ) . -  T h i s  compound was o b t a i n e d  
i n  80% y i e l d  f r o m  0 . 0 3  m o l e  o f  e t h y l  p - p h e n y l b e n z o a t e  a n d  0 . 0 6  
m o l e  o f  a c e t o n i t r i l e .  mp. 1 1 5 - 1 1 6 "  ( f r o m  e t h a n o l ) .  A s m a l l  
amoun t  o f  p - p h e n y l b e n z o i c  a c i d  was o b t a i n e d  f r o m  t h e  m o t h e r  
1 i q u o r .  
A n a l .  C a l c d .  f o r  C15H11NO: C ,  8 1 . 4 6 ;  H ,  4 . 9 7 ;  N ,  6 . 3 3 .  
F o u n d :  C ,  8 1 . 3 7 ;  H, 4 . 8 2 ;  N. 6 , 2 5 .  

I R  ( K B r  p e l l e t ) :  2 9 6 0 ,  2'320, 2 2 6 0 ,  1 6 9 0 ,  1 4 0 5  cm-'.  4IIR ( D M S O -  

d 6 ) :  6 4 . 6 3  ( s ,  2H, C l i 2 ) ,  7 . 1 - 7 . 9  ( m y  9H, a r o m ) .  

3-Aryl-2-hydroxyimino-3-oxopro p a n e n i t r i l e s  ( 1 1 1 ) .  G e n e r a l  

P r o c e d u r e s .  M e t h o d  A ) . -  To a s o l u t i o n  o f  t h e  a p p r o p r i a t e  b e n -  
z o y l a c e t o n i t r i l e  ( 1 1 )  ( 3 . 0 1  m o l e )  i n  40  m l  o f  c h l o r o f o r m  was 
b u b b l e d  a s t r e a m  o f  n i t r o s y l  c h l o r i d e 1 5  ( p u r i f i e d  j u s t  p r i o r  
t o  u s e  b y  l o w  t e m p e r a t u r e  d i s t i l l a t i o n  u s i n g  a Dry I c e  c o n d e n -  
s e r )  f o r  4 m i n u t e s .  The  s o l u t i o n  was p o u r e d  i n m e d i a t e l y  i n t o  
w a t e r  a n d  e t h e r  was a d d e d  u n t i l  t h e  o r g a n i c  p h a s e  f l o a t s  o v e r  
t h e  w a t e r .  The  o r g a n i c  p h a s e  was washed  s e v e r a l  t i m e s  w i t h  
w a t e r  a n d  e x t r a c t e d  w i t h  s e v e r a l  p o r t i o n s  o f  5% s o d i u m  b i c a r -  
b o n a t e .  The c o m b i n e d  a q u e o u s  e x t r a c t s  w e r e  a c i d i f i e d  w i t h  6N 
h y d r o c h l o r i c  a c i d .  Compounds I 1 1  e i t h e r  p r e c i p i t a t e d  a n d  w e r e  
f i l t e r e d  o r  w e r e  e x t r a c t e d  i n t o  e t h e r  a n d  t h e  e x t r a c t e v a p o r a t e d  
i n  vacuum.  F rom t h e  c h l o r o f o r m - e t h e r  s o l u t i o n  c a n  b e  r e c o v e r e d  
a s m a l l  a m o u n t  o f  i m p u r e  111. 

M e t h o d  B ) . - T o  a s o l u t i o n  o f  0 . 0 1  m o l e  o f  t h e  a p p r o p r i a t e  b e n -  
z o y l a c e t o n i t r i l e  i n  t h e  m i n i m u m  a m o u n t  o f  a c e t i c  a c i d  c o o l e d  
i n  a n  i c e  b a t h  was a d d e d  0 . 0 1  m o l e  o f  s o d i u m  n i t r i t e  d i s s o l v e d  
i n  1 0  m l  o f  w a t e r .  S t i r r i n g  was c o n t i n u e d  a t  r o o m  t e m p e r a t u r e  
f o r  1 h r .  a n d  t h e  s o l u t i o n  was t h e n  p o u r e d  i n t o  i c e  w a t e r .  The  
s o l i d  t h u s  f o r m e d  was c o l l e c t e d  a n d  washed  w e l l  w i t h  c o l d w a t e r  
I n  some i n s t a n c e s ,  t h e  p r o d u c t  r e m a i n e d  i n  s o l u t i o n  a n d  t h e  
s o l u t i o n  h a d  t o  b e  c o n c e n t r a t e d  b y  vacuum e v a p o r a t i o n  b e f o r e  
p r e c i p i t a t i o n  b e g a n .  I n  t h e  c a s e  o f  I I I c  a n d  IIIi, t h e  a c e t i c  
a c i d  s o l u t i o n  was n e u t r a l i z e d  w i t h  1 0 %  s o d i u m  b i c a r b o n a t e  a n d  

1 4 4 5  c m - l .  N M R  (D!ISO-d6: 6 2 . 2 5  ( S ,  6H, CH3) ,  4 . 5 5  ( s ,  2H, CH2) 
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SOTO, SEOANE, VALDES AND FERNANDEZ 

TABLE 2. Combustion Analyses and spectral data of I 1 1  and I V  

Corn bus ti on Anal ys i s 
(Found) N M R ~  I R b  

C H N S 

IIIa 

I I I b  

IIIC 

I I I d  

IIIe 

IIIf 

I I I h  

I I I i  

I Va 

I V b  

I vc 

I Vd 

I Ve 

IVf 

62.06 3.44 16.09 
(61.98)(3.51)(16.32) 
63.85 4.25 14.88 
(64.05)(4.22)(15.07) 
65.47 4.94 13.85 
(65.72)(4.77)(14.00) 

58.85 3.92 13.72 
(58.87)(3.85)(13.86) 
51.79 2.39 13.52e 
(51.49)(2.52)(13.77) 
72.02 3.99 11.19 
(71.79)(4.05)(11.49) 
60.30 5.02 19.35 
(60.58)(5.01)(19.48) 
49.34 2.27 19.17 
(49.63)(2.33)(19.17) 
58.55 3.65 8.53 9.76 
(58.34)(3.74)(8.51)(9.69) 
59.64 4.12 8.18 9.36 

(59.69)(4.29)(8.37)(9.64) 

60.67 4.49 7.86 8.98 
(60.93)(4.72)(7.94)(9.10) 

57.00 3.90 7.81 8.95 
(56.74)(3.99)(8.05)(.9.18) 

52.96 3.03 7.72 8.82g 
(53.03)(3.19)(7.25)(8.69) 
65.33 3.99 6.93 7.93 
(65.33)(4.06)(6.87)(8.15) 

7.2-7.9(rny5H, 3280t 2233 
ArH) 1650 
7.1-7.9(mY4H,ArH) 3290d 2240 
2.3(s,3H,CH3) 1650 
7.4(sy2H,ArH) 3220, 2260 
7.1(s ,1H ,ArH) 1665 
2.3(s,6H,CH3) 
6.8-7.9(m,4HYArH) 3200, 2234 
3.8(sY3H, CH30) 1630 
7.2-7.8(rny4H, 3220, 2250 
ArH) 1670 
7.20-7.35(mY 3260, 2234 
9H, ArH) 1685 
6.4-7.8(my4H,ArH) 3240, 2231 
3.0( s ,6H ,CH3) 1625 
7.2-8.6(mY 4H, 3250, 2236 
ArH) 1670 
7.2-7.8(my9H,ArH) 2240, 1675f 
2.4(s,3H,CH3) 
6.90-7.76(rny8H, 2240, 1680 
ArH), 2.35(dy6H, 

7.17-7.72(m,7HY 2240, 1660 
ArH), 2.43(sy3H, 
CH3), 2.26(sy6H, 

6 . 3 - 7 . 8 3 ( r n , 8 H , A r H ) 2 2 3 9 ,  1660 
3.82( s , 3H ,CH30) , 
2.43(s,3H,CH3) 
7 . 0 8 - 7 . 7 ( r n , 8 H , A r H ) 2 2 3 8 ,  1680 
2.45 ( s ,3 H , CIi ) 
7.23-7.85(m,13HY 2240, 1665 
ArH), 2.40(sy3H, 

CH3 1 

CH3 1 

CH3) 

a) All the N M R  spectra were recorded at 60MHz in  DMSO-d .b) l h o  
I R  spectra were obtained in  KBr pellet. c) Mass spectruk of111': 
174(Mf,64), 129( 18) ,105(100), 77(90). d )  Mass spectrum o f  IIIb: 188(f@,27) , 
172(100), 171(75), 119(61), 91(32). e)C1:17.02(17.26). f) Mass spectrum 
of IVa: 328(Mt,2), 172(5), 156(9), 155(100), 105(37). g )  C1: 
9.79(13.11). 
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PREPARATION OF 3-ARYL-3-OXO-2-TOSYLOXYIMINOPROPANENITRILES 

e x t r a c t e d  w i t h  e t h e r ,  d r i e d  o v e r  m a g n e s i u m  s u l p h a t e  a n d  e v a p o -  
r a t e d  i n  vacuum.  

3-Aryl-3-oxo-2-tosyloxyiminopropanenitriles ( I V ) .  G e n e r a l  
P r o c e d u r e .  

M e t h o d  A . -  To a s o l u t i o n  o f  0 . 0 2  m o l e  o f  t h e  a p p r o p r i a t e  

2-hydroxyimino-3-oxopropanenitrile (111)  i n  t h e  m i n i m a l  a m o u n t  

o f  d r y  p y r i d i n e  ( a b o u t  3 - 1 0  m l )  was a d d e d  a t  r o o m  t e m p e r a t u r e  
w i t h  s t i r r i n g ,  a s o l u t i o n  o f  0 . 0 2  m o l e  o f  t o s y l  c h l o r i d e  i n  
a b o u t  4 m l  o f  d r y  p y r i d i n e .  A f t e r  s t i r r i n g  f o r  f i v e  m i n u t e s ,  

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

f o r m e d  was c o l l e c t e d  a n d  washed  w e l l  w i t h  6N h y d r o c h l o r i c a c i d  
a n d  t h e n  w i t h  w a t e r .  M e t h o d  B . -  To a s o l u t i o n  o f  t h e  a p p r o -  

p r i a t e  I 1 1  ( 0 . 0 0 4  m o l e )  i n  a b o u t  20  m l  o f  c h l o r o f o r m  was a d d e d  
a s o l u t i o n  o f  0 . 0 0 4  m o l e  o f  t o s y l  c h l o r i d e  i n  4 m l  o f  c h l o r o -  

f o r m  t o g e t h e r  w i t h  0 . 0 0 4  m o l e  o f  t r i e t h y l a m i n e .  A f t e r  s t i r r i n g  
f o r  a b o u t  f i v e  m i n u t e s ,  t h e  r e a c t i o n  m i x t u r e  was p o u r e d  i n t o  
i c e  w a t e r  a n d  t r a n s f e r r e d  t o  a s e p a r a t o r y  f u n n e l .  T h e  o r g a n i c  

p h a s e  was w a s h e d  s e v e r a l  t i m e s  w i t h  w a t e r  a n d  d r i e d  o v e r  

m a g n e s i u m  s u l f a t e .  E v a p o r a t i o n  o f  t h e  s o l v e n t  u n d e r  vacuum 
a f f o r d e d  t h e  c o r r e s p o n d i n g  compound I V .  T h e s e  compunds  w e r e  
p u r i f i e d  b y  d i s s o l v i n g  t h e  s a m p l e  a t  r o o m  t e m p e r a t u r e  ( o r  b y  

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

A c k n o w 1 e g e m e n t s . -  One o f  t h e  a u t h o r s  ( J .  A .  V . )  w o u l d  l i k e  t o  
t h a n k  t h e  I n s t i t u t o  N a c i o n a l  de  A s i s t e n c i a  y P r o m o c i 6 n  d e l  
E s t u d i a n t e  f o r  a f e l l o w s h i p .  S u p p o r t  o f  t h i s  w o r k  b y  a G r a n t  
o f  t h e  C o m i s i 6 n  A s e s o r a  de  I n v e s t i g a c i 6 n  C i e n t f f i c a  y T g c n i c a  
de  l a  P r e s i d e n c i a  d e l  G o b i e r n o  o f  S p a i n  i s  g r a t e f u l l y  a k n o w l e -  
d g e d .  
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