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ORGANIC PREPARATIONS AND PROCEDURES IN". 3 ( 1 ) ,  47-50 (1971 

VINYLDIAZOMETHANE 

I John Hooz and Hiromichi Kono 

Department of Chemistry 
University of Alberta 

Edmonton, Alberta, Canada 

CH2=CHCH2NHCONH2 + HN02 ----t CH2=CHCH2NCONH2 + H20 
I 
NO 

KOH 
CH2=CHCH NCONH2 d CH2=CH-CHN2 

21 
NO 

Vinyldiazomethane has previously been prepared by two 

methods: (i) treatment of ally1 (acetyl &-butyl) -nitros- 

amine (obtained by reacting nitrous acid with the 6-amino 

ketone made from mesityl oxide and allylamine) with sodium 
isopropoxide (25% overall yield) 2, and, more commonly 3 , 4 , 5  

(ii) by the sequence: allylamine+allylurethane4-nitroso- 

allylurethane-wvinyldiazomethane (17-19% overall yield from 

allylamine). The latter method suffers the disadvantage, 

however, that N-nitrosoallylurethane is reported to be un- 

stable toward distillation or any other common purification 

procedure. 5 

The procedure described below is a convenient two-step 

synthesis of vinyldiazomethane starting with readily avail- 

able material. Allylurea is converted to N-nitrosoallyl- 

47 
Copyright 1971 by Organic Preparations and Procedures, Inc. 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
3
:
4
6
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1



J. HOOZ AND H. KONO 

-2- 

u r e a ,  a c r y s t a l l i n e  and e a s i l y  p u r i f i e d  m a t e r i a l .  The 

l a t t e r ,  on t r ea tmen t  w i th  potassium hydroxide i n  methanol- 

t e t r a h y d r o f u r a n ,  a f f o r d s  vinyldiazomethane. The o v e r a l l  

y i e l d  i s  z. 55-60%. 

EXPERIMENTAL 

6 N-ally hi t r o s o u r e a  

To a 500 m l .  three-neck f l a s k  equipped w i t h  a dropping 

funne l ,  mechanical stirrer and r e f l u x  condenser,  and con- 

t a i n i n g  a mixture of ice  ( 1 2 0  9.) and concen t r a t ed  s u l f u r i c  

a c i d  ( 4 0  9.) was added dropwise a mixture  of a l l y l u r e a  

(20 g. ,  0 . 2  moles) and sodium n i t r i t e  (40 9.) i n  150 m l .  

w a t e r  wh i l e  t h e  tempera ture  of t h e  r e a c t i o n  mixture  was main- 

t a i n e d  below 0' ( b r i n e  ice b a t h ) .  A f t e r  completion o f  t h e  

a d d i t i o n ,  t h e  mixture  w a s  v igo rous ly  s t i r r e d  f o r  4 h r s .  below 

0'. The N-a l ly ln i t rosourea  which r o s e  t o  t h e  s u r f a c e  as a 

foamy s o l i d  was f i l t e r e d  under vacuum and washed w2th 

w a t e r  ( f o u r  50 m l .  p o r t i o n s ) .  The c rude ,  d r i e d  p roduc t ,  

mp. 75-77' 22  g., 85%) i s  s u f f i c i e n t l y  pu re  f o r  d i r e c t  u se  

i n  t h e  nex t  s t e p .  

7 

Fur the r  p u r i f i c a t i o n  may be  achieved (wi th  E. 20-25% 

loss of m a t e r i a l )  by d i s s o l v i n g  t h e  c rude  product  i n  e t h e r ,  

washing wi th  s a t u r a t e d  b r i n e  ( t h r e e  50 m l .  p o r t i o n s ) ,  and 

d ry ing  over  Na2S04. 

ye l low c r y s t a l s ,  mp. 82-83'; nmr. (CDC13,  T) 4.0 - 5.2 

(3H m u l t i p l e t ,  v i n y l  p r o t o n s ) ,  5.56 ( 2 H ,  d o u b l e t ,  methylene 

Evaporation of s o l v e n t  a f f o r d s  pa le -  
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p r o t o n s ) ,  3.17 ( 2 H ,  b road ,  N H 2 ) ;  i r .  (CHC13) 3350, 

3435, 3423, 1765 c m - l .  

was ob ta ined  by washing t h e  c r y s t a l s  w i t h  i -pen tane .  

An a n a l y t i c a l  specimen,  mp. 82-83', 

Anal. Calc 'd  f o r  C 4 H 7 N 3 0 2 ;  C ,  37.21; H ,  5.42; N ,  32.55 

Found : C ,  37.30; H ,  5.33; N ,  32.51 

8 Viny l d i  azome thane  

A s o l u t i o n  of N - a l l y l n i t r o s o u r e a  (2.58 9.) i n  tetra- 

hydrofuran  (40 m l . )  w a s  added ove r  30 min. t o  a s t i r r e d ,  

cooled  ( b r i n e  ice b a t h ) ,  s o l u t i o n  o f  po tass ium hydroxide  

(1 .12  9.) i n  1 0  m l .  methanol. A f t e r  s t i r r i n g  f o r  an 

a d d i t i o n a l  1 h r .  below O', c o l d  b r i n e  (25 m l . )  w a s  added. 

The o r g a n i c  l a y e r  w a s  s e p a r a t e d  and t h e  a l k a l i n e  aqueous 

l a y e r  e x t r a c t e d  w i t h  1 5  m l .  t e t r a h y d r o f u r a n .  The combined 

wine-colored o r g a n i c  extracts were washed w i t h  c o l d  b r i n e  

( t h r e e  10 m l .  p o r t i o n s )  and dried (Na2S04)- To estimate 

t h e  y i e l d ,  an a l i q u o t  of  t h e  t e t r a h y d r o f u r a n  s o l u t i o n  o f  v i n y l  

of  v inyld iazomethane  w a s  treated w i t h  a s o l u t i o n  o f  2 , 4 , 6 -  

t r i n i t r o b e n z o i c  acid4 i n  t e t r a h y d r o f u r a n .  

n i t r o g e n  g a s ,  i n  t h r e e  independent  exper iments ,  w a s  65-70% 

of t h e  t h e o r e t i c a l  amount. 

The y i e l d  o f  

Acknowledgement. W e  wish t o  thank  t h e  N a t i o n a l  Research 

Counci l  o f  Canada f o r  f i n a n c i a l  s u p p o r t ,  and t h e  U n i v e r s i t y  

of  A l b e r t a  f o r  t h e  award of  a P o s t d o c t o r a l  Fe l lowship  ( H . K . ) .  
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(Yeceived S e p t e n b e r  28, 1970) 
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