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Synthesis of 2-Nitroimino-5-nitrohexahydro-1,3,5-triazine (NNHT)

ZHANG Hai-hao, WANG Bo-zhou, LIU Qian., XIONG Cunsliang. JIA Si-yuan
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: Taking formaldehyde, tert-butyl amine and nitroguanidine tas primary materials, 2-nitroimino-5-
nitrohexahydro-1, 3, 5-triazine (NNHT ) was obtained by the sprocess”of nitration and Mannich reaction. Its
structure was identified by NMR, IR and elemental analysiss, The effect of temperature on Mannich reaction was
investigated, the yield reached 89% while the temperature was 80 C. The conditions of nitration were further
optimized, the yield rose to 94 % while the reaction was centfolled under the room temperature. Instead of 100%
nitric acid, industrial nitric acid was used in the nitrationyunder the room temperature, and the yield was 88%.
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t/C /C /% 3
0 207" 85
20 207 94 (D N ,
0 203 60 Mannich
20 207 88 NNHT, N
M 8] °
1 , 0 C), (2) 82 C ,Mannich
. . ; 89% 5 20C
. ; 945 84%
2- -5- - (3 ,
-1,3,5-  (NSNHT) . ; 88
3 o o
O
[ Vs
(o : |
) PR 0.07 HN)J\NH O [1] Luis G L, PazD, €iller J. On the use of AM1 and
ATHN 5.16 573 PM3 methods on energetic compounds [ J]. Pro-
w2 N\N\ pellants, Explosives, Pyrotechnics,1993, 18: 33-40.
7O/N’\O ° [2] Kony My Dagley 1], Leslie D R. 14N NMR Studies
(a) NNHT (b) NSNHT on cyclic nitramines correlations of chemical shifts
with nitrogen partial atomic charge and m-orbital
averlap[J]. J Org Chem, 1994, 59: 5623-5626.
3 (3] Cichra D A, Adolph H G. Nitrolysis of dialkyl tert-
Fig.3 The molecular structure of nitro- butylamines[]]. J Org Chem, 1982,47:2474-2476.
and nitroso-compound [4] Robert W S, Thomas B B, Donald L. T. Overviews of
3 , NNHT , recent research on energetic materials [ M ].
) H Singapore: World Scientific Publishing Co Pte Ltd
: 9. 27(2H.s,2X Press. 2006
[5] Huang D S. High energetic insensitivity cyclic nitram-
NH) 5. 32 (4H. s, 2 X CH) ; ines: US. 4937340[PJ. 1990.
NSNHT ’ [6] Dagley I ], Kony M. Properties and impact sensitiv-
’ . 4 eness of cyclic nitroamine explosives containing
s s nitroguanidine groups[J]. J Energ Mater, 1995,13:
9.07 9.53 35-56.
— NH, 5.73 5.16 [7] Strauss B, Moy S M. Insensitive gun propellant: US,
—CH,. , , 5325782[P]. 1994.
[8] Cliff M D, Dagley 1 J, Parker R P. Synthesis of 2-
’ nitroimino-5-nitrohexahydro-1, 3, 5-triazine [ J J.
' Propellants, Explosives, Pyrotechnics, 1998, 23(3):
' ’ 179-181.
1 , (20 C) [9] M.
» 0C ,1997.
° HNO; XU Ke-xun. Handbook of Materials and Immediate of
N o Refined Organic Chemistry Technology[M ]. Beijing:
9494 ; 88% , Chemistry Industry Press, 1997.





