This article was downloaded by:

On: 16 January 2011

Access details: Access Details: Free Access
Publisher Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Journal of Energetic Materials

Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713770432

N"-nitro-N-(2,2,2-trinitroethyl) guanidine
Karl O. Christe*; Milton B. Frankel?; James F. Weber*
* Rocketdyne, A Division of Rockwell International, Canoga Park, CA

To cite this Article Christe, Karl O. , Frankel, Milton B. and Weber, James F.(1987) 'N"-nitro-N-(2,2,2-trinitroethyl)
guanidine', Journal of Energetic Materials, 5: 1, 83 — 85

To link to this Article: DOI: 10.1080/07370658708012351
URL: http://dx.doi.org/10.1080/07370658708012351

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://ww.informaworld. confterns-and-conditions-of-access. pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, |oan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
will be conplete or accurate or up to date. The accuracy of any instructions, formul ae and drug doses
shoul d be independently verified with primary sources. The publisher shall not be liable for any |oss,
actions, clainms, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.



http://www.informaworld.com/smpp/title~content=t713770432
http://dx.doi.org/10.1080/07370658708012351
http://www.informaworld.com/terms-and-conditions-of-access.pdf

14: 07 16 January 2011

Downl oaded At:

RESEARCH NOTE

N"NITRO-N-(2,2,2-TRINITROETHYL) GUANIDINE
Karl 0. Christe, Milton B.‘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)
1
guanidine (3) is shown by "H NMR spectroscopy to be actually the
corresponding nitrimine tautomer N"-nitro—N-(Z,2,2~trinitrcethyl)

guanidine (4).

Nitramines are of interest as explosives because of their high and

1
rapid energy release. For this application a high nitrogen and oxygen
content is desirable. This goal can be achieved by the introduction of,

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

2
In a previous report, 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).

+CH20 +CH(NO
NOZNI“IC(NH)NH2 ———i NO

2)3
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1 2

NOZNHC(NH)NHCHZC(NOZ)3
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Unpublished work in our and several other laboratories has confirmed the
formation of a product having the composition and physical properties
reported for 3. However, some of the chemical properties of this product
cast doubt on the correctness of the previously assignedl structure. To
clarify the structure of this cowmpound its proton NMR spectrum was recorded
at 25°C in perdeuterated dimethyl sulfoxide solution using TMS as an internal
standard. The compound exhibited three signals at §8.35, 7.80 and 5.20 with
an area ratio of 2:1:2. The 88.35 and 7.80 signals were a broad singlet

and triplet, respectively, and the 85.20 signal consisted of a sharp

doublet. Based on the observed line widths, chemical shifts and area

=NH, and =CH, group,

ratios, these signals are attributed to an -NH 2

2°

respectively. The observed coupling between the =CH2 and the =NH group

was 7Hz with the broadening of the -NH, and =NH lines being due to the

2

14
quadrupole moment of the =~ N nucleus.

The above spectrum leaves no doubt that the previously reported structure
3 is incorrect and that the product of the above reaction is the tautomeric
nitrimine 4.

NN
02

HZNCNHCH2C(N02)3

3

After completion of our study we have learned about the results of a

recent crystal structure determination which confirms structure 4 for the
3 4

above material, This finding is also in agreement with a previous report

that nitroguanidine itself exists primarily in the nitramine form (HZN)ZC=NN02.
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