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its ir and nmr spectra were identical with those of authentic 

material. 
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The formation of the 0-cyanomethyl ether 3 (a nitrolate - 

ester) of nitroglyoxylonitrile oxime from iodoacetonitrile 

and silver nitrite (Eq. 1) offers a new preparation of a ni- 

trolate ester independent cf an a-nitronitronate ester or an- 

hydride. 1- 3 
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A NO /N02 --2- ICH CN NCCH20N=C /N02 (1) 
\cN 

ICH2CN -2- [02NCH2CN] L 2 +  AgON=C 
‘CN 

3 - 2 - 1 - 
Nitrosation of unisolated nitroacetonitrile L4 followed by 

alkylation of the nitrolate z5 by iodoacetonitrile accounted 
for the formation of the ether 2. Competitive alkylation at 

the oxime nitrogen atom is apparently retarded by an electron 

withdrawal into the cyano and nitro groups.6 

trolate ester 2 (44%) was the only product isolated; its struc- 
ture assignment was supported by spectroscopy, elemental anal- 

ysis and chemical reaction (Eq. 2 ) .  

The liquid ni- 

/OCH2CN 
NCCH20N=C + HOCH2CN - NCCH20N=C (2) 

‘CN ‘CN 
4 - 3 - 

Warm water transformed 2 into the 0-cyanomethyl ether 2 
01 (48%) of cyanomethyl cyanoformate oxime, mp. 73-74 (Eq. 2 ) .  

Its formation can be accounted for by the replacement of the 

nitro group by glycolonitrile, a hydrolytic intermediate (Eq. 

3 ) .  The nitrolic acid 2 was undetected and was presumably 
converted into hydrogen cyanide, carbon dioxide and nitrous 

oxide (Eq. 3 )  .7 The structure assignment for  compound 4 was 

supported by spectroscopy and elemental analysis 

EXPERImNTAL 

Instruments included Perkin Elmer 237B and 521 grating ir, 
Varian T-60 and Bruker WP-30 nmr and Varian MS-30 spectromet- 
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ers. Elementa l  a n a l y s e s  w e r e  o b t a i n e d  from Micro-Tech Labora- 
tor ies ,  Skokie ,  I l l i n o i s .  

0-Cyanomethyl E t h e r  of N i t r o g l y o x y l o n i t r i l e  Oxime ( 3 ) . -  - Iodo- 

a c e t o n i t r i l e  (20.04 g ,  0 . 1 2  mole) w a s  d i s s o l v e d  i n  200 m l  o f  

d r y  e t h e r  i n  a 500 m l  th ree-necked  round-bottom f l a s k  equipped  

-. 

w i t h  a mechanica l  stirrer and r e f l u x  condenser .  S i l v e r  n i -  

t r i t e  (22.95 g ,  0.15 mole) w a s  added i n  one p o r t i o n .  A f t e r  

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

s t i r r i n g  for  20 h r s ,  it w a s  c o o l e d  and  f i l t e r e d .  The e t h e r e a l  

s o l u t i o n  w a s  d r i e d  (MgS04) and  c o n c e n t r a t e d  t o  give oxime - 3 as 

a ye l low v i s c o u s  o i l  ( 8 . 1  g ,  4 4 % ) .  The oxime w a s  e l u t e d  f r o m  

a column ( 4  x 90 c m )  o f  s i l i ca  g e l  (100 g )  by c h l o r o f o r m  t o  

g i v e  6.8 g ( 3 7 % ) .  

Anal. Calcd  f o r  C4H2N403:  C ,  31.18; HI 1.31; N ,  36.36. 

Found: C ,  31.22; H I  1.28;  N ,  36.08. 

3005 (w,  CH2) , 2220 (w,  CN) , 1605 (s, C=N) I 1570 ( S ,  I R ( C H 2 C 1 2 )  : 

NO2)  and 1340 c m - l  ( m ,  NO2) ; pmr(CDC13) : 

changeable  w i t h  D 2 0 ) ;  13C nmr(CDC13) : 

(NC-CH2) - , 103.24(=C-CN) - and 63.89 ppm (OCH2) , s p l i t  i n t o  a 

t r i p l e t  i n  t h e  coupled  spectrum; MS: 

153 (40)  , 152 (50)  , 138 (90)  , 137 (50)  , 127 (80)  , 126 (75)  and 109 

( 7 5 ) .  

6 5 .2  ( s ,  n o t  ex-  

6 125.49 (-N=C) , 113.01  

m/e(70 ev) ( % I  154(100)M+,  

0-Cyanomethyl E t h e r  of t h e  Oxime of  Cyanomethyl Cyanoformate 

- ( 4 ) . -  A m i x t u r e  o f  t h e  oxime e t h e r  - 3 (2  g ,  12 mmoles) and wa-  

ter  (10 m l )  w a s  r e f l u x e d  (25 h r s ) ,  cooled and f i l t e r e d  t o  g i v e  
1 

t h e  e t h e r  - 4 as a l i g h t  y e l l o w  s o l i d ,  0 . 5 1  g ( 4 8 % ) ,  mp. 73-74O 

a f t e r  r e c r y s t a l l i z a t i o n  from a m i x t u r e  of  e t h y l  acetate and 

hexane . 
I R ( C H ~ C ~ ~ )  : 225o(w , CN) and 1615 cm-l (m,  C=N) ; pmr[ ( ~ ~ 3 ) 2 -  
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CO] :  6 5.13 ( s ,  CH,) and 5.26 ( s ,  C H ? )  , n e i t h e r  exchangeable  
L L 

w i t h  D 2 0 )  ; l 3 C  nmr [CDC13 and (CD3) 2SO]: 

115.10 (CN) , 113.35 ( C N )  , 105.53 ( = C - c N ) ,  

54.42 (OCH2)  ; MS: m / e  (70ev)  ( % )  1 6 4 ( 1 5  

109 ( 5 ) ,  107 (10) , 1 0 4  (201 ,  94 ( 9 0 )  I 84 (20)  I 

Anal.  Calcd f o r  C 6 H 4 N 4 0 2 :  C ,  43.91; H ,  2 

Found: C ,  43.96; H ,  2 

6 138.28 (N=C) , 

60.93 (OCH2) and 

M', 138 (10) , 134 (20)  , 
8 0 ( 8 0 )  and 7 9 ( 1 0 0 ) .  

4 6 ,  N ,  34.14. 

38; N ,  34.04. 
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REFERENCES 

1. R. S c h o l l  [ B e r . ,  2 9 ,  2415 (189611 r e p o r t e d  t h e  r e a c t i o n  

between i o d o a c e t o n i t r i l e  and s i l v e r  n i t r i t e  b u t  i n c o r -  

r e c t l y  i d e n t i f i e d  compound - 3 ,  bp. 160-162O ( 1 2  m m ) ,  as d i -  

cyanomethazonic a c i d  ( 0 2 N C H  (CN) C (CN) =NOH) . 
t a i n e d  compound 4 ,  C H N 0 b u t  d i d  n o t  a s s i g n  a s t r u c -  

t u r e .  With v e r y  minor m o d i f i c a t i o n s  h i s  d i r e c t i o n s  have 

been r e p e a t e d .  

- 

H e  a l so  ob- 

- 6 4 4 2 '  

2.  A. T. N i e l s e n ,  " N i t r o n i c  A c i d s  and E s t e r s " ,  i n  "The Chem- 

i s t r y  of t h e  N i t r o  and Nitroso Groups' ' ,  E d .  H. F e u e r  i n  

"The Chemistry o f  F u n c t i o n a l  Groups",  pp.  423, 445, 458, 

467 and 468, S. P a t a i ,  Ed.,  I n t e r s c i e n c e ,  New York, 1969. 

T r a n s f o r m a t i o n s  of  n i t r o n a t e s  (RC(N02)=N02R)  i n t o  n i t r o -  

l a t e s  (RC ( N O 2 )  =NOR) are d i s c u s s e d .  

3. I. E. Chlenov, N .  S. Morozova, V.  A .  T a r t a k o v s k i i ,  and  

S. S. Novikov, Izv. Akad. Nauk SSSR, S e r .  Khim., 1969,  

2113 have reported examples  of 3 - n i t r o s o x a z o l i n e s .  

4. N i t r o g l y o x y l o n i t r i l e  oxime ( a  n i t r o l i c  a c i d )  5 w a s  ob- - 
t a i n e d  from n i t r o a c e t o n i t r i l e  and sodium n i t r i t e  [W. S t e i n -  

368 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
1
:
5
4
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1



OPPI BRIEFS 

kopf, Ber. , 42, 617  (1909) 3 .  

5. Tautomerization of a nitrolic acid into a nitronic acid is 

apparently unknown. 

6. P. A. S .  Smith and J. E. Robertson, J. Am. Chem. SOC., 84,  
I 

1197 ( 1 9 6 2 ) .  

7. P. A. S. Smith, "Open-chain Nitrogen Compounds", Vol. 11, 

p. 431, W. A. Benjamin, Inc., New York, 1 9 6 6 .  

A SIMPLE, INEXPENSIVE SYSTEM FOR PERFORMING 
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A pressure system capable of maintaining reaction vol- 

umes at pressures of 1-8 Kbar was required because previously 

reported systems' have a variety of flaws: 

1. They required elaborate pumping apparatus for attain- 

ing the required pressure and are therefore, expensive. 

2. Large reaction volumes could not be employed. 

3 .  The system utilized a gas-pressurized reaction ves- 

sel , thus introducing safety considerations. 

We now report a high pressure system which is mechanically 

simple, inexpensive to build, safe, and which can be used with 
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