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HE W ERR £E (15 g,0.0965 mol) .50 mL P4 & ik i
M50mLEE TR, ZRMLEZEE; NAHR
(7.565 mL,36%) ,JA=5 CIAARIR I N i H , 98 15 5%
F 400 r-min”'; Z M NaNO,(6.26 g,0.0907 mol),
12.75 mL7K, R 40 min &, il A B ¥ #1# B R IE
CAEIRA AR, IR 2 -40 °CJa , A NaN, & # (5.9 g,
0.0908 mol) , 7 & I 1] 1] 3 45 4% 3 &y 550 remin™', ™
& 45 I AE =40 °C, IV 1.5~3.0 h KRS 358, 3 0F
WURT 1A B bGP 1,773 65.3%.
2.3.2 HEMMHHEK

TE—45 CHIVKAR L 2, 6-— B -4 70 e 35 2 15 44
#£(10 g,0.0498 mol) % fit T W BE A1 2 5 1Y 1R & %
i (45100 mL), Bl A 500 mL B 1[5 i B, ik
FE—45 °C 400 r-min™" AR N A8, B FE 10 min,
JA Fe(Gly),(32.04 g,0.1571 mol) , Ji k45 52 J5 4
5L E 600 r-min”', )W 40 min 5, il A m-CPBA
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L&Y 2. °N NMR (DMSO-d,,500 MHZz)8:5.7;
Anal.calcd for N.Na(% ) :N 75.14; MS (El) m/z:70
[M™];IR (KBr,v/cm™):1377,1226,

& ¥ 3:"H NMR (DMSO-d,, 500 MHz) §:
3.34, 6.67;Anal.calcd for C,H,0,(%):C 70.49,H 5.93
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Table 1 Influence of the different cutting reagent on product
relative abundance

entry - catalyst of compound 2/%

1 FeCl, 0.06

2 CoCl,, MnCl,, NiCl,, CuCl, 0

3 FeSO,, Fe(NO,),, FeBr,, FeCO, 0.04

4 Fe(Gly), 98

5 NaGly, Mg(Gly),, Ca(Gly),, Zn(Gly), 0
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Table 2 Influence of synthetic conditions on yield

molar ratio yield temperature  yield reaction yield
(atb:c) [ % /°C | % time/h ! %
1:2:2.5 8.40 -35 9.03 12 8.40
1:2:3 9.25 —40 17.39 16 13.72
1:2:4 15.71 —45 27.40 20 20.5
1:3:4 22.69 =50 26.53 24 27.69
1:3:4.5 28.00 =55 26.48 28 27.71
1:3:5 27.89 -60 26.31 32 27.74
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CHINESE JOURNAL OF ENERGETIC MATERIALS

—HEE I BT MR, BT RO R 0,
F R B A i U0 Y 7 1200 57 6 B R AT 5 1 o0 i e A
RAE . QTEAALYIEINT, IR m-CPBA 5 Fe(Gly), Ik #
ST T C—N B A B AR A, (EL7E W 2R A0 A
P BRI DR Z S o0 T B B N— N B T SR T 3R
M 5 0T e 4 7 SRR AR . A2 AR L& 20 B e —
A i B R A I 22 0 R 2 NaN,, X (B 2R T
TR IR AE D) R I A 2 T

260.98

252,96
225.95

70.01 287.91

6200 1 190.97 h Jm'ﬁms

58]02‘ Iu‘g‘q ‘1?600 » JTzzl.m I“L L i h‘sﬁ.? \‘J\SZW JKJI,‘UI
50 100 150 200 250 300 350 400
mliz

1 I Y B T

Fig.1 Mass spectrum of arylpentazole reaction solution
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Fig.5 FTIR spectra of sodium pentazole
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Fig.6 Single crystal structure and packing program of com-
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Preparation Process and Mechanism of Cutting off the C—N Research of Sodium Pentazole Salt

SHAO Yan-li', WANG Qian', WANG Peng-cheng', ZHANG Xiao-peng’, JIANG Zhen-ming’, LU Ming'

(1. School of Chemical Engineering , Nanjing University of Science and Technology, Nanjing 210094, China; 2. The Gansu Yinguang Chemical Industry Group
Co. LTD , Baiyin 730999, China)

Abstract: Sodium pentazole salt was prepared by treating 2, 6-dimethyl-4-(2H-pentazol-2-yl) phenolate with m-chloroperbenzo-
ic acid (m-CPBA) and ferrous bisglycinate [Fe (Gly),] under low-temperature conditions, thereinto, m-CPBA and Fe (Gly),
were oxidizer and catalyst, respectively. The synthetic conditions were optimized, as following: the molar ratio between aryl-
pentazole, Fe(Gly), and m-CPBA was 1:3:4.5, the reaction time was 24 h and the reaction temperature was —45 °C (crude
yield of 28%). The effect of different oxidizing cleavage reagents on the yield of sodium pentazole salt was studied and the rea-
son for the low yield of sodium pentazole salt was analyzed. In addition, sodium pentazole salt and the reaction by-product
(2, 6-dimethylcyclohexa-2, 5-diene-1, 4-dione) were characterized by X-ray single crystal diffractometer (XRD), NMR (">"NMR
and '"H NMR), FT-IR, mass spectrometry and elemental analysis. Based on these results, the mechanism of oxidizing cleavage
of the C—N bond in arylpentazole by m-CPBA and Fe(Gly), was speculated.

Key words: ionic total nitrogen energetic materials;sodium pentazole salt;preparation process;cutting off the C—N bond mechanism
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