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Fig.1 Synthesis of energetic dinitrourea salts
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"H NMR: §9.37(s); "C NMR; § 153.8, 144.5,
IR (KBr, cm™'): 3335,3146, 1710, 1620, 1582, 1275,
1186,1069,935,856, TLZ 47 (% ) ,C,N,O.H, - H,0,
SZME (FRIB ) . C 14.18(14.28), H 3.44(3.17),
N 44.31(44.44)
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b % . 85% ., %k : 168 C(4f#). 'H NMR:
513.23(br), 8.30(s); "C NMR: § 153.6, 150.8,
139. 3, IR (KBr, cm™"): 3457, 3343, 3167, 2985,
1721,1614,1577,1318,1190, 1088, 949, & % 4 #7
(%) ,C,N, O H, , SZE (FRIBfE ) : C15.26(15.38),
H2.61(2.56), N 48.07(47.86),

c WH: 92.7% o M 153 CHEALBE BI 43 f#
"H NMR: §7.39(br), 2.94(s); "C NMR: § 160.9,
38.1, IR (KBr,cm™"): 3433, 3082, 1657, 1583,
1509, 1456, 1395, 1297, 966, 778, 746, JtZ /3 #7
(%) ,C,N,O;H,,, Sl (FiEfE) . C17.07(17.14),
H4.71(4.76), N 40.61(40.00),

d %, 97% ., . 97 ~98 C, 'H NMR: §
13.52(br), 9.04(s), 7.68(s), 7.65(s); "C NMR;
5153.7, 135.9, 123.2, 119.8, 35. 4, IR (KBr,
3428, 3150, 1706, 1580, 1535, 1464, 1225,
1131,949, 902, 784, 751, 625, 7T & 4 #1 (%),
CoN, O H, Szl {H (FE e {H ) : C 25.88(25.86),
H 3.49(3.45), N 37.16(36.21),

e i, 73% ., KiH. 118 ~119 °C, 'H NMR: &
7.51(s), 2.57(s); " C NMR: 8§ 154.0, 144. 3,
123.2,118.8, 11.21, IR(KBr,cm™"): 3172, 3003,
1703, 1619, 1600, 1458, 1425, 1304, 1191, 1086,
918, 759, JTE4H (%) ,C,N,O.H, + 0.5H,0, 5zl
fH(BEEMH): C 25.35(24.90), H 3.85(3.73),
N 35.15(34.85),

fU%,: 96% , M. 136 ~137 °C, '"H NMR: 8
13.78(br), 9.53(s), 7.86(s), 7.59(s); " C NMR:
5153.7, 140.7, 130.7, 126.0, 114. 5, IR (KBr,
cm ') : 3332,3131,3078, 2964, 1699,1616, 1599,
1539,1489, 1443, 1405, 1224, 1205, 1134, 1069,
776, 750, JCRIMT(% ) ,CoN, O H, , SEIME (BRI (E)
C 35.72(36.09), H 2.94(3.00), N 32.62(31.58),
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Table 1 "C NMR and IR spectrum data of dinitrourea salts

compound DNU a b c d e f

=0 "CNMR 142.1 153.8 153.6 160.9 153.7 154.0 153.7

=0 IR/cm™' 1757 1710 1721 1657 1706 1703 1698
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Fig.2 TG curve of dinitrourea
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Fig.3 TG curve of the dinitrourea salt c
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Table 2 Effects of solvent on the reaction between 4-amino-

1,2 ,4-triazole and dinitrourea

solvent e yield/%
water 78.3 -
acetonitrile 37.5 83
ethanol 25 71
acetone 20.7 5

aether 4.335 67

Note: & is permittivity.
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Table 3  Effect of temperature on reaction yield

temperature/°C 0 10 20 30
yield/% 84 83 80 56
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Table 4 Effect of time on reaction yield of 4-amino-1,2,4-tri-

azole and dinitrourea

time/h 1 2 4 6 8

yield/% 80 85 84.5 83 76
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Preparation and Characterization of Energetic lonic Salts of N, N-Dinitrourea

LI Ya-ni, YANG Jian-ming, YU Qin-wei, XUE Yun-na, Li Jian
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: Through the reaction of ethylenediamine ( EDA) and derivatives of triazole and imidazole with N, N-dinitrourea
(DNU) ,six energetic ionic salts were prepared. Among them,EDA gave diacidic salt, others derivatives gave monoacidic ones.
The effects of solvent, reaction temperature and time on yield of salt from 4-aminotriazole and DNU were analyzed. The yield
could be up to 85% in acetonitrile and 71% in ethanol at 10 °C for 2 h. Generally,polar solvents with high dielectric constant are
beneficial to the salt-forming reaction. The structures of all salts prepared were confirmed and discussed by IR,"H NMR,">C NMR
and elemental analysis. The thermal stability of most salts surpasses DNU , for instance,EDA-DNU salt started its decomposition at
125 °C (ca. 55 °C higher than that of DNU) ,exhibited the largest mass loss rate at 165 °C in TGA curve.

Key words: organic chemistry; energetic salt; dinitrourea; triazolium; imidazolium; ethylenediamine
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