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Scheme 1 Synthetic route of compound 1"
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Table 1 Physicochemical and energetic properties of compounds 2, 3 and TATB
compound T/ °C p/gcm™ HOF /kJ+mol™" D/m-s™' p/ GPa IS/} FS/N ref.
2 186 1.79 417.8 8396 29.4 >50 >360 (6]
3 175 1.84 368.7 8695 329 36 >360 (6]
TATB 360 1.93 =154.2 8504 31.7 50 353 (6]

Note: T, is decomposition temperature. p is density. HOF is heat of formation. D is detonation velocity. p is detonation pressure. IS is impact sensitivity. FS is fric-

tion sensitivity. TATB is 1,3 ,5-triamino-2,4,6-trinitrobenzene.
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Scheme 3 Synthetic route of compounds 5 to 7 and their energetic salts'
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Table 2 Physicochemical and energetic properties of compounds 9,10 and RDX

compound Tyee 1 °C p/g-cm™ HOF /kJ+mol™" D/m-s™" p/ GPa IS /) FS/N Ref.

9 232 1.86 387 8700 32 29 >360 [9]
10 138 1.904 378 8970 35.4 10.3 258 [9]
RDX 210 1.80 70.7 8795 34.9 7.5 120 [4]

Note: T, is decomposition temperature. p is density. HOF is heat of formation. D is detonation velocity. p is detonation pressure. IS is impact sensitivity. FS is fric-

tion sensitivity. RDX is 1,3, 5-trinitroperhydro-1, 3, 5-triazine.
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Scheme 7 Synthetic route of compounds 15 and 16"

9600 m-s™' f141.3 GPa, L T 5 15(1.87 g-cm™,
9326 m-s"'f136.4 GPa). Al ,tbG& W16 1153 fiFk it
FE (150 °C) MALA IR (1IS=6 ), FS=109 N) Z [ {b &
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B SR Y 51N AT LA R4 R R 2 B B Y g K
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R

Table 3 Physicochemical and energetic properties of compounds 15, 16 and RDX

compound Tyee 1 °C p/gcm™ HOF /kJ:mol™" D /m-s™' p/ GPa IS /) FS/N Ref.
15 185 1.87 631.4 9326 36.4 10 160 [11]
16 150 1.932 576 9600 41.3 6 109 [12]
RDX 210 1.80 70.7 8795 349 7.5 120 [4]

Note: T, is decomposition temperature. p is density. HOF is heat of formation. D is detonation velocity. p is detonation pressure. IS is impact sensitivity. FS is fric-

tion sensitivity. RDX is 1,3, 5-trinitroperhydro-1, 3, 5-triazine.
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Research Progress of Nitrogen-rich Fused-ring N-oxides

LIU Sai', SHI Wei', WANG Yi’, ZHANG Qing-hua’
(1. College of Chemistry and Chemical Engineering , Southwest Petroleum University , Chengdu 610500, China; 2. Institute of Chemical Materials, CAEP,
Mianyang 621999, China)

Abstract: Due to conjugated planar molecular structure and additional N-oxide bonds, nitrogen-rich fused-ring N-oxides usually
exhibit the advantages of high density, good detonation performances and good sensitivity and they have gradually become a re-
search hotspot of energy materials. This article reviewed molecular structure, synthesis method and physical and chemical prop-
erties of twenty nitrogen-rich fused-ring N-oxides that were synthesized in the last decade. At the same time, this article com-
pared some main physical and chemical properties between nitrogen-rich fused-ring N-oxides and their precursors. This review
will provide some references for the synthesis and property investigation of new nitrogen-rich fused-ring N-oxides.
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