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Scheme 1 Synthetic route of compound 1 and 3
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B 1 3-CH,CNZ>T45H A
Fig.1 Molecular structure of 3-CH,CN
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Fig.2 Packing diagram of 3-CH,CN viewed from b axis

#®1 LAY 3-CH,CN IR K
Table 1 Selected bond lengths of 3-CH,CN

bond length / A bond length / A
N(1)—C(2) 1.320(6) N(8)—C(7) 1.318(6)
N(2)—C(1) 1.328(7) N(9)—C(5) 1.330(5)
N(3)—C(1) 1.356(6) N(9)—C(6) 1.344(6)
N(3)—C(2) 1.361(6) N(1)—N(2) 1.366(5)
N(4)—C(2) 1.361(6) N(3)—N(6) 1.368(5)
N(5)—C(3) 1.406(6) N(4)—N(5) 1.286(5)
N(6)—C(3) 1.304(5) C(4)—C(5) 1.421(6)
N(8)—C(4) 1.320(6) C(6)—C(7) 1.428(6)

Fz2 LB 3-CH,CN IR f
Table 2 Selected torsion angles of 3-CH,CN

torsion angles angle / (°)

N(1)—C(2)—N(3)—N(6) 179.897(4)
N(4)—C(2)—N(3)—C(1) -178.135(4)
C(3)—N(7)—C(5)—C(4) -178.610(4)
C(3)—N(7)—C(5)—N(9) 2.196(7)
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Fig.3 Inter-/intra- molecular hydrogen bonds of compound 3
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Table 3 Physical and detonation properties of compound 3,
TNT and RDX

T, p AH D
compound IS/) FS/N
/°C /g-cm™ /kJemol™" /m-sT" /GPa
3 255 1.70 757.2 7568  23.5 12.5 240
TNTI27! 295 1.65 -67.0 6881 19.5 15.0 /
RDX!27] 210 1.82 80.0 8748 349 7.4 120

Note: T, is the thermal decomposition temperature (onset) under nitrogen
gas (DSC, 5 °C-min"). p is the measured density, gas pycnometer at
room temperature. A H is the calculated heat of formation. D is the cal-
culated detonation velocity. P is the calculated detonation pressure. IS

is the impact sensitivity. FS is the friction sensitivity.
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A5 AT DUAE by i B0 0 25 1 B AT v
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Synthesis and Properties of Imine-bridged Planar Nitrogen-rich Energetic Materials

LI Ke-jia, TANG Yong-xing, HUANG Wei
(School of Chemical Engineering » Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: Planar heteroaromatic compounds containing amino and nitro functional groups usually have excellent detonation per-
formances. Hereby, the —NH— bond bridging two high-nitrogen fused rings was adopted aiming at constructing a nitrogen-rich
energetic compound with a planar structure. The resulting compound is expected to have a regular packing in crystal and favor-
able detonation performance and stabilities. Reaction of 2, 6-diamino-3, 5-dinitropyrazine (2) with K,CO, gives rise to 6-(2, 6-di-
amino-3,5-dinitropyrazine)-1,2,4-triazole[4,3-b][1,2,4,5Jtetrazine (3) in a high yield of 81.3%. Compound 3 was characterized
by NMR, IR, single crystal X-ray diffraction. The thermal decomposition process of 3 was studied by differential scanning calorime-
try (DSC), and its decomposition temperature (onset) is as high as 254.6 °C. The detonation performances of 3 (D=7568 m-s™',
P=23.5 GPa) were calculated by Gaussian 09 and Explo5 software.

Key words: planar;imino bridge;nitrogen-rich;energetic materials
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