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24.7 g(0.20 mol) =R Ik Z ke in it £iE 50 5, 120K
KB H T OREE 20 ~25 °C, 248 fin A 98. 5% g X H
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O OEERTTTEAT Y, W B AR, YRR B e
B 2 TR B AR A A, SRR A S TS H A
¥y A L5 T TMETs 111.0 g, 0% 95.3% , 4l Jif 98. 6%
(HPLC) , #5109 ~110 °C,

"H NMR(DMSO-d, ,500 MHz) : §: 0.752(s, 3H,
—CH,), 2.498(d, 9H, #¥—CH,), 3.781 (s, 6H,
—CH,—),7.472 (d, 4H, 23 CH, 4 fi—CH—),
7.698(d, 4H, ZK¥ CH, [A[{ii—CH—) ; IR S (KBr,v,
cm™! ): 2964 (—CH, ), 2924 (—CH,—), 1190,1178
(—SO,—), 1600, 839, 814, 791 ( Z ¥} ), 3050 ( # #
C—H); JLR T CoHyy O,S, (% )+ SEMAE (FH3AE)
C 58.38(58.43) ,H 5.610(5.618) ,

2.3.2 TMETA & H

)R PP LR T AN BEE 1) 100 mL g 1),
JIA 11.6 g(0.02 mol) TMETs, Fi-fif A 50 mL — H i,
PR RRIG , ZBM8 A 5.97 g(0.09 mol)NaN, , 1% 7t
VHLZE 110 °C Bl EE 105 ~110 °C {1 48 h g )45
H S RAEIA 100 mL 7K A, Z 5 HUBE AR I, Kk 2 v
ST 78R ARG SRR B IR 4.1 g, 1
#.96.8% ,41i[599.6% (HPLC) ,

"H NMR ( DMSO-d, ,500 MHz): & 0.902 (s,3H,
—CH,),3. 333 (s,6H,3—CH,—); IR ¥ (KBr, v,
cm™'): 2973 2935 1463 (—CH); 2102 (—N, ); 1292,
918(C—N); JTTR I CoHoN, (%)« SEIAE (51
C 30.88(30.77) ,H 4.642(4.620) ,N 65.05(64.62) .
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Table 1  Effects of reaction temperature on yield of azide sub-
stitution

reaction temperature/°C yield/% purity /%

80 ~85 89.2 56.0

90 ~95 86.5 92.8

95 ~100 86.7 96.5

100 ~105 93.5 97.4

105 ~110 96.8 99.6

110 ~115 89.9 98.2

3.1.2 MHEXERMB RN

VeI PN 3 59 18] 5E Bzt 105 ~110 °C,
SR T] 48 b ivf, %558 1 RO WERHEE (TMETSs - NaN, ) X i
PSR 7 AL L AR M o SEER A R WA 2. i
2 2 AL Bt KSR R HE I, SRR AR LR A
5i, AU RERIAR NS G, 2 SOVOREEEAE 4.5 0 T I R F e
(99.6% ) WAL F e o {H B 2010 B AN BE i B2 3
i, NEBEPEFIERA I K, 5 5 B OB L 4.5 1

R2 RO B R AR R IR

Table 2  Effects of ratio on yield of azide substitution
Nrmers/ Nnang yield/% purity /%
3.0 : 1 95.2 93.5
3.3:1 93.5 94.7
3.6 :1 93.1 95.1
3.9 :1 92.5 95.4
4.2 :1 90.7 96.3
4.5 :1 96.8 99.6
4.8 :1 91.0 99.2
6.0 :1 90.2 99.6
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Table 3  Effects of reaction time on yield of azide substitution 105 ~110 °C BHEL 4.5+ 1 JZ I ] 48 h | 4 il
reaction time/h 16 24 32 40 48 64 j:] 92.259%,
yield/% 85.7 91.8 97.4 91.3 96.8 96.9 (2) ?)ﬂ\”iitT TMETA E/‘J%_:Eﬂ‘:l118 g_ Cm73,ﬂ
purity /% 74.4 93.9 95.7 98.7 99.6 99.2
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Synthesis and Properties of 1,1 ,1-Tris( azidomethyl) ethane

JI Yue-ping, WANG Ying-lei, LIU Wei-xiao, CHEN Bin, LI Pu-rui
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: A new energetic plasticizer 1,1,1-tris( azidomethyl) ethane( TMETA) was synthesized from trimethylolethane by sulfona-
tion and azide substitution. The structures of the intermediate and the product were confirmed by IR, NMR,and elemental analysis.
The factors influencing the azide substitution were investigated. TMETA's yield could be up to 92.25% and purity 99% under the
conditions: molar ratio of TMETs/NaN, 4.5/1 ,temperature 105 =110 °C ,time 48 h. Some properties of TMETA were measured as
p=1.182g-cm -, TP( DSC) =252.7 °C,friction sensitivity 20% ,impact sensitivity 31.6 cm.
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