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Synthesis and Crystal Structure of Novel Highly Nitrogen-Containing
Compound of Polyazidotriazole

LI, Sheng-Hua® PANG, Si-Ping*® LI, Xiao-Tong® YU, Yong-Zhong®  ZHAO, Xin-Qi®
(* School of Material Science & Technology, Beijing Institute of Technology, Beijing 100081)
(° School of Life Science & Technology, Beijing Institute of Technolgy, Beijing 100081)

Abstract 2,5,2-trichloro-1,1'-azo-1,3,4-triazole (1) was treated with sodium azide to afford a novel high
nitrogen compound of polyazidotriazole involving atetrazene (N—N=N—N) structure: 2,5,2"-triazido-1,1"-
azo-1,3,4-triazole (3). Under the same condition, 2,5,2',5'-tetraazido-1,1'-azo-1,3,4-triazole (b) was not ac-
complished, whereas its decomposed product 3,5-diazido-1,2,4- triazole (4) has been obtained in an accept-
ableyield. The crystal structures of 3 and 4 have been determined by X-ray diffraction analysis. The crystal
measurement of 4 showed that the annular tautomerism phenomenon was due to the NH acidity and the
intermolecular hydrogen bonds leading to a trimer with a 9-membered cycle.
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Figure 1 Structures of 4,4',6,6-tetraazido-2,2'-az0-1,3,5-
triazine (a) and 2,5,2',5-tetraazido-1,1'-azo-1,3,4-triazol e (b)
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Figure 2 1,1'-azo-1,3,4-triazole derivatives (c) and 3,3-azo-
1,2,4-triazole derivatives (d)
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Tablel Selected bond lengths (nm) and angles (°) for 3

N(1)—N(4) 0.1380(2) N(1)—C(2) 0.1394(3) N(1)—C(2) 0.1410(2)
N(2)—C(2) 0.1297(3) N(2)—N(3) 0.1427(2) N(3)—C(1) 0.1294(3)
N(4)—N(5) 0.1262(2) N(5)—N(6) 0.1382(2) N(6)—C(3) 0.1385(3)
N(6)—C(4) 0.1397(2) N(7)—C(3) 0.1306(2) N(7)—N(8) 0.1426(2)
N(8)—C(4) 0.1298(3) N(9)—N(10) 0.1270(2) N(9)—C(1) 0.1407(3)
N(10)—N(11) 0.1129(2) N(12)—N(13) 0.1282(2) N(12)—C(2) 0.1409(3)
N(13)—N(14) 0.1128(2) N(15)—N(16) 0.1271(2) N(15)—C(3) 0.1398(2)
N(16)—N(17) 0.1127(2) C(4)—H(4) 0.100(2)

N(4)—N(1)—C(1) 121.11(16) N(4)—N(1)—C(2) 134.99(17) C(1)—N(1)—C(2) 103.86(16)
C(2—N(@)—N(@3) 108.34(16) C(1)—N(3)—N(2) 106.70(16) N(5)—N(4)—N(1) 111.34(16)
N(4)—N(5)—N(6) 110.21(16) N(5)—N(6)—C(3) 121.92(16) N(5)—N(6)—C(4) 132.87(17)
C(3)—N(6)—C(4) 105.10(16) C(3—N(7)—N(8) 106.25(15) C(4)—N(8)—N(7) 108.75(16)
N(10)—N(9)—C(1)  112.43(17) N(1D)—N(10)—N(9)  172.4(2)
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Table2 Selected bond lengths (nm) and angles (°) for 4
N(1)—C(2) 0.1344(4) N(1)—C(1) 0.1350(4) N(2—C(1) 0.1316(4)
N(2)—N(3) 0.1372(4) N(2—H(2A) 0.0897(3) N(3)—C(2) 0.1323(4)
N(3)—H(3B) 0.0877(3) N(4)—N(5) 0.1249(4) N(4)—C(2) 0.1397(4)
N(5)—N(6) 0.1114(4) N(7)—N(8) 0.1244(4) N(7)—C(1) 0.1406(4)
N(8)—N(9) 0.1124(5) N(10)—C(3) 0.1339(4) N(10)—C(4) 0.1352(4)
N(11)—C(3) 0.1327(4) N(11)—N(12) 0.1370(4) N(11)—H(11B) 0.0850(3)
N(12)—C(4) 0.1315(4) N(12)—H(12A) 0.0804(3) N(13)—N(14) 0.1253(4)
N(13)—C(3) 0.1401(4) N(14)—N(15) 0.1118(4) N(16)—N(17) 0.1249(4)
N(16)—C(4) 0.1396(4) N(17)—N(18) 0.1121(4) N(19)—C(6) 0.1344(4)
C(2—N(1)—C(2) 100.2(3) C(1)—N(2—N(3) 103.7(3) C(1)—N(2—H(2A) 111.3(3)
N(3)—N(2—H(2A) 144.6(3) C(2—N(3)—N(2) 106.9(3) C(2—N(3)—H(3B) 140.2(3)
N(2—N(3)—H(3B) 112.7(3) N(5)—N(4)—C(2) 113.3(3) N(6)—N(5)—N(4) 171.6(4)
N(8)—N(7)—C(1) 113.7(3) N(9)—N(8)—N(7) 171.5(4) C(3)—N(10)—C(4) 100.7(3)
C(3)—N(11)—N(12) 106.4(3) C(3)—N(11)—H(11B) 135.6(3) N(12)—N(11)—H(11B) 117.7(3)
C(4)—N(12—N(11) 104.5(2) C(4)—N(12—H(12A) 150.9(3) N(11)—N(12)—H(12A) 104.7(3)
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