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Elementar Vario EL Il G /04X ; XCR-1 A G
T A ; Nicolet Avatar 360 %I4T 4R yG 1%/ ( KBr &
F); Varian INOVA-300 Y 4% w242 (77 DMSO-
dg, NFR TMS) 5 B RPN CDR-1 B 223855 Hr
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3.2.1 TAGN fI& &

TEREARIE T LR BE AR 1Y 1 000 mL [y = 4%
RN 200 mL Z£48 7K (150 mL 85% /K& .
PRI 45 ¢ IR EE (67.5 g AR, [m] i -1 feff
Vst o MIRLEE N 80 ~ 102 C B, A3 KA = A, I
21 h EAF AR, AOKRER A EE KR A6
RS AR A, 18 VKK PR T8 45 TAGN 72.5 ¢
(DARHRRIGHTAA 153820 T8% ) o H#55i: 216 ~218 °C.,

TAGN(CH,O;N; ) JTZR 4387 (% ) : SLiE (1155
fH)C 7.328(7.19) ,H 5.425 (5.43) ,N 58.78 (58.67);
IR(em™"): CHA{ES 3 350,3 200,1 690,1 620,
1394,1335,1 130,945,920; SZiljff 3 318.3 211
(vy ) ,1 684(ve ) ,1 614(5, ) ,1383,1 127,949,
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PR 66.8 g(0.4 mol) TAGN & F 1 000 mL = [
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BDT(C,H,,Ng) JTER T (% )« SEOE (HHEE(E)
N 41.25 (41.46),C 53.08 (53.32),H 5.285 (5.22);
IR(KBr,p/cm™"): 3 441,3 073,1 682,1 578,1 483,
1 424,1 274,1 079,970,
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mm o 2LUE, K5 DMF $E3, 76 100 °C R HtT%0KA]
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PRI 2 b J5, %40 uk, ] DMF Y. 78 100 C &
TR R, W IR A 18 g A=, L, I
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IR(em™"): 3 420,3 000,1 617,1 436,1 127,1 059,
983; 'H NMR ( DMSO-d, ,8,ppm) : 12.4(s,2H,NH) ;
'"H NMR(CDCl,,8,ppm) : 3.49(s,2H,NH) ; "C NMR
(6,ppm) : 158.14,151.04,
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Synthesis and Properties of 3,6-bis(1H-1,2,3 4-tetrazol-5-yl-amino )-1,2 4 5-tetrazine

YUE Shou-ti, YANG Shi-qing
(College of Aeronautic and Material Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract: An insensitive explosive with high nitrogen content and high standard enthalpy of formation,3,
6-bis( 1H-1,2,3 4-tetrazol-5-yl-amino ) -1 ,2 ,4 , 5-tetrazine was synthesized using triaminoguanidine ni-
trate and 5-aminotetraazole as starting materials. This synthesis is a four-step process, including cycliza-
tion , oxidation and dehydrogenation followed by nuclcophilic substitution. The structure of the obtained
compound has been identified by IR,'H NMR and "C NMR spectra,and element analysis. Some impor-

tant properties of BTATz have been determined and are as follows: density of 1.76 g - ¢cm~’, melting

point of 264 ~ 285 °C , detonation velocity of 7 520 m + s~', combustion velocity of 5.6 mm - s~'
(101 kPa) ,pressure exponent 0.49 , exothermic peak temperature of 320 °C ( DSC method). It is expec-
ted that BTATz might be promising in applying to insensitive explosives and low signature propellants.

Key words: organic chemistry; 3,6-bis( 1H-1,2,3 ,4-tetrazol-5-yl-amino)-1,2 ,4 ,5-tetrazine ( BTATz) ;

synthesis; property; high nitrogen energetic material



