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Scheme 1  Synthetic route of TKX-50
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Table 1  Effect of mixed solvent on yield of azidation-cyclization
solvent yield/%
acetoneand water 88
ether and water 20
ethanol and water 33
DMF and water 63
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Table 2  Effect of reaction temperature on yield of azidation-
cyclization
temperature/°C =10 0 20 40 50
yield/% 73 38 84 80 73

12 2 RO, S it B AR A i R Al 5 il il R
Tt B RACR B s AT R,
e 25 0 20 JBE R AT T ARG, 36 AT BE 2 PR A i JEE AR,
R BN R AR Tl R R, 2 A R . I
RO 0 Co
3.2.3 [RzRfiE Xt & & -IRE &R E YR B 0

1E0 °C, N B 5 KA R A 50, n( — 5 e — ) -
n(BRBALH) =1 1 2.4 R AMER, 25 5 BN I ] %)
T, 17- 565,51k U e — K & Py IR 1 5, B AR
LRI 3,

3 SN ] X A - B B WA ) 5

Table 3  Effect of reaction time on yield of azidation-cyclization
time/h 0.5 1.5 2.5 3.5
yield/% 70 88 85 83
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Effect of solvent on yield of neutralization

solvent water  ethyl acetate  methyl dichloromethane

yield/% 50 94 70 30
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Table 5 Effect of reaction temperature on yleld of neutralization
temperature/°C 20 30 40 50 55
yield/% 27 55 71 94 93
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Table 6 Effect of reaction time on yield of neutralization
time/h 0.5 1 2 3
yield/% 30 77 94 94
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Improved Synthesis of TKX-50

JU Ping-wen, LING Yi-fei, GU Yu-fan, LUO Jun
( Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: Dihydroxylammonium 1,1'-diolate-5,5"-bistetrazole (TKX-50) was synthesized with a total yield of 63% via the reac-
tions of oximation, chloration, azidation-cyclization and neutralization using glyoxal as starting material, and its structure was
characterized by NMR, MS, IR. The effects of solvent, temperature and reaction time of azidation-cyclization reaction to synthe-
size an important intermediate 5,5'-bistetrazole-1,1’-diol dihydrate were optimized, as well as the neutralization reaction from
5,5’'-bistetrazole-1,1'-diol dehydrate to TKX-50. Results show that the optimal conditions for azidation-cyclization are determined
as: mixed solvent of acetone-water at 0 °C for 1.5 h and then extracted by diethyl ether, and the extract liquor directly into hydro-
gen chloride gas with the yield up to 88% . And for the neutralization reaction, the optimal conditions are as following: solvent of
acetic ether at 50 °C for 2 h, with the yield of 94%.

Key words: dihydroxylammonium 1,1’-diolate-5,5'-bistetrazole (TKX-50); 5,5'-bistetrazole-1,1’-diol dihydrate; cyclization
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