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RESEARCH NOTE 

N~NlTRO-N-(2,2,2-TRINITROETHYL) GUANlDlNE 

Karl 0. Christe, Milton 8.'Frankel, and James F. Weber 

Rocketdyne, A Division of Rockwell International 

Canoga Park, CA 91303 

ABSTRACT 

The previously reported compound N-nitro-N'-(2,2,2-trinitroethyl) 

guanidine ( 3 )  is shown by 'H NMR spectroscopy to be actually the 

corresponding nitrimine tautomer N"-nitro-N-(2,2 ,Z-trinirroethyl) 

guanidine (4). 

Nitramines are of interest as explosives because of their high and 

For this application a high nitrogen and oxygen rapid energy release.' 

content i s  desirable. This goal can be achieved by the introduction of, 

for example, a trinitroalkyl group into a molecule such as nitroguanidine. 

In a previous report,2 the reaction of nitroguanidine (1) with 

formalin was stated to produce methylolnitroguanidine ( 2 )  which when 

reacted with trinitromethane produces N-nitro-N'-(2,2,2-trinitroethyl) 

guanidine ( 3 ) .  

+CH 0 +CH(N02),, 
N02NHC(NH)NH2 2 N02NHC(NH)NHCH20H - 

1 2 - 
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Unpublished work i n  our  and s e v e r a l  o t h e r  l a b o r a t o r i e s  has confirmed the  

format ion  of a product having  t h e  composi t ion  and phys ica l  p r o p e r t i e s  

r epor t ed  f o r  3. However, some of  t h e  chemica l  p r o p e r t i e s  of t h i s  product 

c a s t  doubt on t h e  c o r r e c t n e s s  of t h e  p r e v i o u s l y  a s s igned  s t r u c t u r e .  To 

c l a r i f y  t h e  s t r u c t u r e  of t h i s  compound i t s  p ro ton  NMR spec t rum was recorded  

a t  25°C i n  pe rdeu te ra t ed  d imethyl  s u l f o x i d e  s o l u t i o n  us ing  TMS a s  an  i n t e r n a l  

s t anda rd .  The compound e x h i b i t e d  t h r e e  s i g n a l s  a t  58.35, 7.80 and 5 .20 .wi th  

an  a r e a  r a t i o  of  2:1:2. The 68.35 and 7 .80  s i g n a l s  were a broad s i n g l e t  

and t r i p l e t ,  r e s p e c t i v e l y ,  and t h e  65.20 s i g n a l  consisted of a s h a r p  

doub le t .  Based on  t h e  observed  i i n e  w i d t h s ,  chemical s h i f t s  and a r e a  

r a t i o s ,  t h e s e  s i g n a l s  a r e  a t c r i b u t e d  t o  a n  -NH2. =NH, and =CHZ group,  

r e s p e c t i v e l y .  

was 7Hz w i t h  t h e  broadening  of t h e  -NH2 and -NH l i n e s  be ing  due t o  t h e  

quadrupole moment of t h e  N nucleus .  

1 

The observed  coup l ing  between t h e  =CHZ and t h e  =NH group 

14 

The above spec t rum l e a v e s  no doubt t h a t  t h e  p rev ious ly  r e p o r t e d  s t r u c t u r e  

3 i s  i n c o r r e c t  and t h a t  t h e  product  of t h e  above r e a c t i o n  i s  t h e  tau tomer ic  

n i t r i m i n e  4. 

NNOZ 
II 

HZNCNHCH2C(N02)3 

Afte r  comple t ion  of o u r  s tudy  we have l e a r n e d  about  t h e  r e s u l t s  of a 

r e c e n t  c r y s t a l  s t r u c t u r e  d e t e r m i n a t i o n  which confirms s t r u c t u r e  4 f o r  t h e  

above m a t e ~ i a l . ~  

t h a t  n i t roguan id ine  i t s e l f  e x i s t s  p r i m a r i l y  i n  t h e  n i t r amine  form (H N) C-NNOZ. 

4 
Th i s  f i n d i n g  is a l s o  i n  agreement w i t h  a p rev ious  r e p o r t  

2 2  

a4 

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



We thank the Air Force Rocket Propulsion Laboratory, Air  Force 

Systems Command, UShF, Edwards AFB. California. f o r  financial support 

of this work. 

REFEREXCES 

(1) G. F. Wright, in "The Chemistry of the Nitro and Nitroso Groups". 

H. Feuer edit., Interscience Publishers, New York, N.Y., 1969, 

p. 614. 

( 2 )  H. A. Hageman, U . S .  Pat. 3,035,094 (1962). 

( 3 )  T. Brill, private communication. 

(4) V. L. Prakof'ev, E. I. Isaev, Tr. Vses. Zaoch. Inst. Pishch. Prom. 

89, (1972). 

85 

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


