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Table 1
acid and yield of FOX-7

Effect of organic solvents on addition time of nitric

organic solvents CH,Cl, CHCI, CcCl, CH, CICH,CI none

addition time of

L . . 11 31 25 27 41
nitric acid/min
yield/% 86.8 79.9 80.1 76.6 77.2
purity% 99.6 99.3 99.3 99.4 99.5

Note: concentrated sulfuric acid 15 mL, fuming nitric acid 7.2 mL,
4,6-dihydroxy-2-methylpyrimidine 0. 04 mol, organic solvents

15 mL,temperature 10 °C ,time 3 h.
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Table 2 Effect of reaction time on yield of FOX-7
time/h 0.5 1 2 3 4 5
yield/% 63.3 65.0 75.5 86.8 81.2 83.5

Note: concentrated sulfuric acid 15 mL, fuming nitric acid 7.2 mL,
4,6-dihydroxy-2-methylpyrimidine 0. 04 mol, CH,CIl, 15 mL,

temperature 10 °C.
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Table 3  Effect of ratio of organic solvents to sulfuric acid on
yield of FOX-7
volume ratio 2:1 1.5:1 1:1 0.5:1
yield/% 79.8 82.0 86.8 77.8

Note: concentrated sulfuric acid 15 mL, fuming nitric acid 7.2 mL,
4,6-dihydroxy-2-methylpyrimidine 0. 04 mol, addition time of

nitric acid 15 min,temperature 10 °C ,time 3 h.
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Table 4 Effect of temperature on yield of FOX-7
temperature/ °C 5 10 15 20 25 30
yield/% 78.6  86.8 83.2 81.1 79.1 76.2

Note: concentrated sulfuric acid 15 mL, fuming nitric acid 7.2 mL,
4 ,6-dihydroxy-2-methylpyrimidine 0. 04 mol, addition time of

nitric acid 15 min,organic solvents 15 mL,time 3 h.
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Table 5  Effect of concentrated sulfuric acid on yield of FOX-7
ratio 5:1 71 9:1 11 :1 13:1
yield/%  82.5 86.8 89.6 88.7 88.9

Note: fuming nitric acid 7.2 mL, 4, 6-dihydroxy-2-methylpyrimidine

0.04 mol,addition time of nitric acid 15 min,time 3 h.
4 % it

Ak 7 78 A HLE R A7 T 16 i TR IR A 1k
2-H LW E -4, 6- i (1) 2 W A5 R, & B A HLIE 7
Jei A R TS AR TR B T H TR 2 AT
ARG Wb TR 1 F & 5 E30 “CH 4/
AT B R KR AR 1 B X 38 A A s, ol 3
MR AE 7 FOX-7 B alRE; 4 i 1 AF IR VR fin 3 B2, 4y
BT RERE,

FEWRBRIR 5 S B P EEJR LRy 9+ 1, S e Sk
TR L 1 2 1, O IR EE S 10 °C, [ B[]
3 h, R Bl 89. 6% , 5 ] H I FF BF A SCHER(E
(91.5%) ° " HILLAHZE AR K HE R KT E TIRA,
fai e 7 ekt e

SE K

[1] Karlsson S, Ostmark H, Eldsater C,et al. Detonation and sensitivi-
ty properties of FOX-7 and formulations containing FOX-7[C] /
12th Detonation (Int. ) Symp osium. San Diego, California,
2002.

[2] Ostmark H,Bergman H,Bemm U, et al. 2,2-Dinitroethene-1,1-
diamine( FOX-7) properties,analysis and scale-up[ C] // Interna-
tional Annual Conference of ICT. Karlsruhe, Gemany,2001,26.
1-21.

[3] Nikolai V Latypov,Jan Bergman. Synthesis and reactions of 1,1-
diamino-2,2-dinitroethylene[ ) ]. Tetrahedron,1998,54. 11525
-11536.

[4] Astrat’ev A A,Dashko D V. Some specific features of acid nitra-
tion of 2-substituted 4 ,6-dihydroxypyrimidines[ ) ]. Nucleophilic
Cleavage of the Nitration Products. Russian Journal of Organic
Chemistry,2001,37(5): 729 —733.

[5] Ostmark H,Bergman H,Bemm U et al. 2, 2-Dinitroethene-1,1-
diamine ( FOX-7) -properties, analysis and scale up[ C] //32th In-
ternational Annual Conference of ICT. Karlsruhe, Germany,3 -6
July 2001 26 —1 to 26 —21.

[6] Waldemar A Trzcinski, Stanislaw Cudzilo Zbigniew, Zbigniew

AR AT A 2012 % H20% %14 (1-4)



TR, MBS, AEY%

Chylek, et al. Detonation properties of 1, 1-diamino-2, 2-dini-
troethene[ )]. Journal of Hazardous Materials,2008 ,157 (2 =3) .
599 -604.
Nikolaj V Latypov,Martin Johansson. On the synthesis of 1,1-dia-
mino-2,2-dinitroethene (FOX-7) by nitration of 4,6-dihydroxy-2-
methylpyrimidine[J]. Organic Process Research & Development,
2007 ,11; 51 =59.
[8] g&fbnm GFam R, A B 2-H0R-5, 5- 2 5 i g -4, 6- il 11y 1]
#[)]. EREFRL,2004 1203 ) - 69 -72.
CAl Hua-giang,SHU Yuan-jie, CHENG Bi-bo. Preparation of 2-sub-
stituted 5, 5-gem-dinitropyrimidine-4, 6-diones [ J ]. Chinese Journal

[7

[

of Energetic Materials( Hanneng Cailiao) ,2004 ,12 ( Supplement) : 69
-72.
SRARGR  BP UL WM, AF. 2-UIR -5, 5- AN SR M RE -4, 6- R (19 A
A )]. A ML ,2005,25(6) : 705 —711.

CAl Hua-giang,SHU Yuan-jie, HUANG Hui,et al. Synthesis and

reactions of 2-substituted-1,4,5, 6-tetrahydro-5,5 -gem-dinitro-

[9

[

Synthetic Improvement of FOX-7 with Organic Acid

DING Hou-meng, YE Zhi-wen, Li Chun-xu
( Nanjing University of Science and Technology, Nanjing 210094, China)

pyrimidine-4 ,6-diones[ ) ]. Chinese Journal of Organic Chemis-
try,2005,25(6) : 705 —711.

[10] EBA W, EA0, 5. 4 i DADE M k(). K HE
2224),2005,28(1) : 61 —66.
WANG Xi-jie, ZHOU Cheng, WANG Bo-zhou, et al. An im-
proved synthetic method of DADE with high yield[]J]. Chinese
Journal of Explosives & Propellants,2005,28(1): 61 —66.

[11] Eun Mee GOH ,Jin Seuk KIM,Jin Rai CHO et al. Method for the ni-
tration of 4, 6-dihydroxy-2-methylpyrimidine: US20100081811A1
[P]. 2010.

[12] Anniyappan M,Talawar M B. Synthesis,characterization and ther-
molysis of 1,1-diamino-2,2-dinitroethylene (FOX-7) and its salts
[J]. Journal of Hazardous Materials,2006,137 . 812 —819.

[13] fhdka. 1,1-25 -2, 2- 3k 2 m A R L REmFsE (D).
FRES . MUK ,2007.
FU Qiu-bo. Study on syntheses and performances of 1,1-diamino-
2,2-dinitroethylene[ D]. Chengdu: Sichuan University,2007.
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