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44.7% ,'H NMR: (DMSO-d, ,500 MHz) ,8: 5.96(s
2H),6.98(s4H); IR (»/cm™): 3055,1707,1580,
1284,1178,1129,1008,860,761,656; Anal. calc.
for C, H, N, O,: C 27.43, H 2.36, N 21.24;
(found: '"H NMR: (DMSO-d,),8: 5.96 (s 2H),
6.98(s. 4H); IR (v/cm™ ). 3081, 1706, 1583,
1285 ,1172, 1132, 1022, 768, 708) ,
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Table 1  Effects of heteropolyacid( HPA) types on the yield of

TEX
nitration system HNO,(mL) 7 t . yield

/HPA(g) /C /min /%

HNO; /H; [P(W;04),] 20/1 65 40 44.7%
HNO, /H, [Si(W,0,,),] 20/ 65 40 42.3%
HNO; /H;[P(Mo;049) 4] 2011 65 40 37.5%
HNO, /H, [Si(M0,0,,),] 20/ 65 40 31.4%
HNO, /H, SO, 3405 [12]
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Fig.1 Effect of HPA dosage on the yield of TEX
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Table 2 Effect of reaction temperature on the yield of TEX
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Fig.2 Effect of reaction time on the yield of TEX
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Table 3  Effect of different ratios of DFTHP/Urea on the yield of TEX

m(DFTHP) /m(urea) m(urea)/g m(TEX) /g vyield/%
1:0 0 0.30 23.3
1:0.1 0.2 0.39 30.6
1:0.2 0.4 0.50 39.5
1:0.25 0.5 0.57 44.7
1:0.3 0.6 0.51 40.3
1:0.35 0.7 0.45 35.1
1:0.5 1.0 0.36 28.7
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Synthesis Improvement of TEX Catalyzed with Heteropolyacid

XU Jian, LU Ming
( School of Chemical Engineering, Nanjing University of Science and Technology,Nanjing 210094, China)

Abstract: The intermediate 1,4-formaldehyde-2, 3, 5, 6-tetrahydroxy-piperazine (DFTHP) was prepared by the reaction of for-
mamide and glyoxal condensed in alkaline condition, then it was condensed and nitrified in the system of heteropolyacid/pure ni-
tric acid to obtain 4,10-dinitro-2,6,8 ,12-tetraoxa-4,10-diaza-tetracyclo dodecane (TEX). TEX was characterized by infrared spec-
troscopy and nuclear magnetic resonance spectroscopy, and the mechanism of the reaction was also discussed. H,[P(W,0,,), ] was
proved to be the favorable heteropolyacid catalyst, the optimum processing conditions were determined as: mass ratio
m(DFTHP) /m(urea)=1 : 0.25, the dosage of H,[P(W,0,,),] 1 g, adding the reactants at 50 °C,reaction temperature 65 °C
and reaction time 40 min, with the yield of TEX 44.7%.

Key words: heteropolyacid, 1,4-formaldehyde-2, 3, 5, 6-tetrahydroxy-piperazine; 4,10-dinitro-2,6,8,12-tetraoxa-4,10-diaza-
tetracyclo dodecane; mechanism
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