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Table 1 The structure characterization of target compounds

compound IR (KBr)/cm™ "H NMR C NMR elemental analysis/%

3099, 2989, 2481, 1694,

7.842(br, s, 4H), 8.197(s, 2H),

C 16.55(16.67)

[3-amino-1,2 ,4-triazolium], 140.99
[ closo-B, H.. ] (3a) 1641, 1569, 1050, 1022, 2.506-3.337(m, 2H), 152 26 H6.23(6.25)
100 950, 865, 642. -0.551-0.187 (m, 8H); ; N 38.76(38.89)
[4-amino-1.2 4-triazolium] 3127, 2461, 1633, 1526, 8.429(s, 4H), 6.005(br, s, 6H), C16.53(16.67)
[ closo-B H ’] (3b) : 1455, 1382, 1194, 1074, 2.498-3.362(m, 2H), 144.56 H 6.23(6.25)
100 975, 863, 619 -0.533-0.199(m, 8H) N38.72(38.89)
[1-H-1.2 3-triazolium] 3141, 2905, 2850, 2499, 10.424(br, s, 8H), 7.970(s, 4H), C 18.43 (18.60)
[Closo—;S N ] (30) : 2444 1561, 1456, 1130, 2.790-3.348(m, 2H), 130.52 H 6.96 (6.98)
1ot 1084, 1028, 969, 778 -0.544-0.172(m, 8H) N 32.36 (32.48)
[ benzotriazolium] 3149, 2466, 1614, 1473, 9.584(br,'s, 8H), 7.913-7.931(m, 4H) 139.22,  C40.12 (40.20)
2 1377, 1288, 1244, 1117,
[ closo-B, H..] (3d) 1021999 970 895 7.444-7.462(m, 4H), 3.101-3.217(m, 2H),  125.87, H6.12 (6.14)
10700 P T BT -0.528-0.214(m, 8H) 115.36 N 23.29 (23.46)
750, 624
133,2493,157 14.116(br, s, 2H), 7.649(s, 2H 136.33, - 33 64
[ 1-methylimidazolium], 3133,2493,1579, 116(br, s, 2H), 7.649(s, 2H), 123,60, 33.64 (33.80)
[ closo-B, H, ] (3e) 1541,1381,1276, 7.689(s, 2H), 3.870(s, 6H), 120.31 H 8.42 (8.45)
1ot o 1077,1009,754 ,624 2.804-3.361(m, 2H), -0.476-0.177(m, 8H) 3590 N19.54 (19.72)
[ urotropinium] 2953, 2873, 2464, 1461, 8.075(br, s, 2H), 4.817(s, 24H), C35.86 (36.00)
: 1369, 1265, 1238, 1008, 2.778-3.326(m, 2H), 71.79 H8.97(9.00)

[ closo-B,yH,, ] (3f)

814, 673

-0.519-0.174(m, 8H)

N27.89 (28.00)

Note: the data in parentheses of elemental analysis is theoretical value.
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Synthesis, Structure Characterization and Thermal Properties of Novel Cationic Polynitrogen Heterocyclium
Decahydrodecaborates

XUE Yun-na, WANG Wei-qiang, LI Jiao-yi, LU Ju-you, Li Jian
(Xi'an Modern Chemistry Research Institute, Xi'an 710065 ,China)

Abstract: H,B, H,,was prepared via an ion exchange reaction using [ (C,H;),N],B, H,, as raw material. Six novel heterocycli-
um decahydrodecaborates, [ 3-amino-1, 2, 4-triazolium ], [ closo-B,, H,, ], [ 4-amino-1, 2, 4-triazolium ], [ closo-B,, H,, |,
[1-H-1,2,3-triazolium],[ closo-B,, H,, ], [ benzotriazolium], [ closo-B,, H,, ], [ 1-methylimidazolium], [ closo-B,, H,, ] and
[ urotropinium |, [ closo-B,,H,, ] were synthesized by the reaction of H,B,,H,,and the heterocyclic compounds or urotropine. All
yields were up to 90% . The structures of the products were characterized by IR, '"H NMR, " C NMR and elemental analysis. Ther-
mal properties of six kinds of target compounds were investigated by DSC and TG. The effect of nitrogen heterocyclic cation on the
thermal stability of heterocyclium decahydrodecaborates was preliminary discussed. Results show that the decomposed tempera-
tures of six kinds of target compounds are 232.6, 274.6, 176.1,211.0, 219.4 and 164.9 °C, respectively. The melting temper-
ature of [4-amino-1,2,4-triazolium],[ B, ,H,,] is 72.8 °C, which is an energetic ionic liquid with better thermal stability. The
stronger alkaline and the higher density of electron cloud for the cationic precursor nitrogen heterocyclic compounds are beneficial
to improve the thermal decomposition temperature of the target compounds.

Key words: nitrogen heterocyclic compounds; decahydrodecaborates; energetic ionic compound; synthesis; thermal properties
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