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Scheme 8 Direct nitration of 3 ,5-dinitropyrazole to give TNP
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Scheme 12 Synthetic route of 3,5-MDNP
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Scheme 13  Preparation of TNP via direct nitration by mixture
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Scheme 15  Synthetic route of MTNP''*
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Scheme 16 Preparation of MTNP via methylation of TNP
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(475 %, Xk AN TR 9 S5 o7 i B2 L 52 Iz B TR] ok B B i s
U #RAEAT T SEE AR R (HES R AT, R 132 H iR
¥ MTNP,,

MTNP [ 8 KPR BE 5 RDX AR 24, S 1230 B A
2, 2 — Pl B AN SRR B B IR AR 25, 1E AR 22 i K 24 e
Ji Al LA TNT,RDX Fl HMX, & — il ) 47 1 7] %
OOTNT 1 ks 85 K6 25 Bk iy v 2 & BB fk &7
AN TEXINE & 18 K SR G ok R A 2 e v e )y e
117 REWFER GO, SR E N RIE BUSAR &
S 2R, DR i R MTINP () 8F 55 8 2 38 7T LA 5 F 9%
4 B, A SR AE D I e 288 5 RE BT R 119 2 — 28 F S 4R I
— JE (8 B

00 i R M e K 2 55 3 DL 1 K 24 PR AR AN SR BT o

R JURNRY L0 AE 25 5 0 LA 2 PR R L0
Table 1 The performances of several nitropyrazoles and com-

mon explosives

1) D” p4)

2)

No.  explosive r/nocp l;g . cm™ /m-s” /GPa
XI MTNP 91.5 1.83 8650 33.7
X 3,5-MDNP 60 1.68 7700 25.65
X 3,4-MDNP 20 ~23 1.67 7760 25.57
Vi TNP 188 ~190 1.89 9000 37.09
v 3,4-DNP 86 ~88 1.87 7956 28.7
\% 3,5-DNP 173 ~174 1.80 8340 30.67
— TNT 81 1.66 6856 21.0
— HMX 273 1.90 8917 39.0
— RDX 202 1.82 8712 33.8
— Comp. B 79 ~80 1.73 7888

Note: 1) melting point; 2) density; 3) detonation velocity; 4) detonation

pressure.
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Review on Synthesis of Nitropyrazoles

GUO Jun-ling, CAO Duan-lin, WANG lJian-long, WANG Yan-hong, QIAO Rui, LI Yong-xiang
( College of Chemical Engineering & Environment, North University of China, Taiyuan 030051, China)

Abstract. Pyrazole and its derivatives are a kind of important nitrogen heterocyclic compounds, and have extensive application in
many fields. Based on the reference literatures at home and abroad, this paper summarizes and compares the synthesis methods of
12 kinds of nitropyrazole compounds. Mainly, the research of such pyrazole series of low melting point compounds as 3 ,4-dinitro
pyrazole (DNP) and 1-methyl-3, 4, 5-trinitropyrazole ( MTNP ), whose energy is higher than that of 2,4, 6-trinitortoluence
(TNT), and sensitivity is lower than that of TNT, is introduced. It could provide the basis for studying the further synthesis and
performance of such energy materials. Their development is prospected, which could provide some new ideas for the further study
of explosives with high density, high energy and low sensitivity, and of melt-cast explosive carriers which could take the place of
TNT. These three aspects will be the research emphasis for a period in the future. explore the new synthetic route and process op-
timization of MTNP, study the physicochemical properties and the combination formulations with high energy compounds of the
3,4-DNP and MTNP, seek green nitration agents and catalyst needed in the synthesis of the nitro pyrazole compounds.
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