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Table 1 The influence of different catalyst on yield
catalyst yield/% purity /%
Na,CO, 75.6 99.3
KHCO, 75.5 99.4
(C,Hs),N 52.1 99.5
pyridine 13.0 1.24
4-amino-1,2,4-triazole 0 \
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Table 2 The influence of catalyst concentration on yield

concentration/% 1 3 5 7 10
yield/% 66.4 75.6 75.5 58.6 52.1
purity /% 99.7 99.5 99.7 99.1 97.1
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Table 3 The influence of amount of catalyston yield
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Table 5 The influence of reaction timeon yield

time/h 2 3 4 5 6
yield/% 46.4 63.8 75.6 75.7 75.7
purity /% 99.3 99.3 99.4 99.2 99.4
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Table 6 The influence of different solventson yield

Nactual * Miheory 1.00 : 1 1.10 : 1 1.25:1 1.40 : 1
yield/% 71.1 75.6 75.4 74.7
purity /% 99.1 99.0 99.2 99.1
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Table 4 The influence of reaction temperatureon yield

temperature/°C -10--5 2-10 15-20
yield/% 65.1 75.6 71.6
purity /% 99.3 99.3 99.4

T4 FWH HEMB(-10~-5C)&HTF ., BEE
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solvent ether dichloromethane alcohol
product color light yellow yellow yellow brown
yield/% 75.6 74.2 53.4

purity /% 99.4 98.9 74.5
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220 °C, ZL ANt B SR R T R B 2, bt AR o
TR AR A P Bl 4T Wk IFTER 139 T 2R R 19 2 12
grfiff; 220 ~300 °C, ZLA1 W 't i JEE I 58 A8 1k T i 2B 2K
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Table 7 The infrared spectrum ananlsis of sample

libration intension

A intension  libration type  functional group
3054 w v-CH pyrazine ring—CH
831, 756 m 3-CH

1578, 1531,1497  m :g f[i pyrazine ring

717, 705 w 3-C—N

1611 s -C=N furoxan ring—C =N
1452 m p-O—N—-0O

1341 m v-N—O

1152, 1017, 855 m v-furoxan ring  furoxan ring

Note: The vibration methods of spectrum intensity: s—strong, m—medium,
w—weak. The representation methods of spectrum vibration: v—stretc-

hing vibration, §—bending vibration,

IR Abs / %
O 2N W R O ® ~ ®

150 200 250 300 350 400
temperature / 'C

B3 e LA W Wik B2 - E o

Fig.3 The infrared intension-temperature curve of sample
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Synthesis and Thermal Decomposition Mechanism of 3,4-Bis( pyrazine-2'-y1) furoxan

LI Ya-nan, WANG Bin, CHEN Tao, CHANG Pei, HU Jian-jian, ZHANG Hong-wu, LI Pu-rui
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: 3,4-Bis( pyrazine-2'-y1)furoxan(BPF) was synthesized using self-synthetic 2-chloroximopyrazine as starting material via
cyclization reaction. The structure of target compound BPF was characterized by the means of IR, '"H NMR, "C NMR, elemental
analysis and MS. The mechanism of cyclization reaction was investigated. The synthetic conditions of cyclization reactions were
optimized. The thermal decomposition mechanism of target compound was studied using a variety of thermal analysis methods just
as differential scanning calorimetry(DSC) and thermogravimetric(TG-DTG) . Results show that the optimum conditions of cycliza-
tions are that diethyl ether is solvent, 3% Na, CO, aqueous solution is deacidification catalyst, N, . * Nyeoy (the amount of
Na,CO,) is 1.10, reaction temperature is 2-10 °C, reaction time is 4 h, and the yield of BPF is about 75.6%. The thermal
decomposition of target compound BPF is firstly occurred at N—O bond of furoxano ring.

Key words: energetic compounds; 3,4-bis( pyrazine-2'-y1)furoxan(BPF) ; synthesis; thermal decomposition mechanism
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