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2.2 2-BEAZENER

# 330 g(5.0 mol) A —JiF .500 mL 7K il 150 mL
UK R I A 3 1000 mL Sz B i o, 6 B 6 A 5 R
10 min, FEif %2 0 ~ 5 CHI LI A 353.2 g(5.1 mol)
WAHER BN, R BE Sy 4 ~8 C, e s THR =
5~10 °C, N 4 h, 15 215E 5 ML Gk (& D .

2.3 AAOF BI& /R

¥ 780 g(11.2 mol) 5 ¥ i 1 900 mL 7K jin A
F| 5000 mL @i, 76 15 ~20 CHFhA 900 mL
50 % Jox 5t 43 B A E AL (11,2 mol) JKIE W, 58 Ja
K 30 min, SRJE A BB LD ik (2- BE 9 —
) o BEE WA A, RN A R D TR AR R R
FEENE W, 58 J5 78 20 ~25 CLRIE BN 3 h, fR 4
FHZE 105 CR T h, ¥ 202 50 CHf IR I 15 J2
N pH (EZ 7 ~ 8, B2 H1 3 20 CHf i 38 K 3k .
THAF R A A E A 680 g(HLF 95.1% ) , 1 £i 189 ~
190 °C, 2 98.5% (AR ) o /K H 45 i 5 3 H
o A 15 45 190 ~192 °C,

"H NMR ( DMSO-d, ,500 MHz),8: 6. 169 (s,
2H) (—NH,); 6.258(s,2H) (—NH,); 10. 451
(s,H) (—OH); "C NMR (DMSO-d,,500 MHz),
8: 154.609, 144.170, 140.196;

IR (KBr,y/cm™") 3441, 3334, 3333 (—NH,),
3201 (N—OH), 1671, 1007 (BLIHIR) ;

Anal. calcd. for C,N;O,H, (% ). C 25.18, H 3.52,
N 48.95; found C 25.20, H 3.29, N 48.69,
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WLt AR AT B R, B T I AAR IR S e
i B2 B K pH (B 4F T A A E YRR
3.1 IEAHALIR B XTI B9 &

SV i P M A K T R VR T 5 T i 20 1 P s R
V. PP 5638 2ok i A S5 A A B A T S N RO
R TR SR SRl BE PR AE AR X AAOF (IR A R
CANNSA el E e B

M AT LU, B A A T RE B3 AR
BN R AR (SR AR T -3 Cf (R 8™
a2 1 HRORSN) | ORI ZOR B () BRAS dh B4 ), XE
TR B35 OB, R AR IR E R 5 ~10 °C
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Table 1  Effects of nitrosation temperature on yield
nitrosation . yield Top. appearance
temperature/°C /% /°C
-3~5 92 189 ~190 saffron yellow
5~10 95 189 ~190 jacinth
10 ~15 90 189 ~190 salmon pink
15 ~20 85 189 ~190 carmine
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2-Jig FE TN T 5 R AR 0 A R = g, s A R
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Table 2  Effects of oximation temperature on yield
temperature/°C yield/% appearance Ty /C
15" 80 white 189 ~190
25 95 white 189 ~190
35 85 brown 187 ~189
40 80 brown 187 ~189

Note: 1) Reaction liquid is viscid under 15 °C.
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Table 3  Effects of cyclization temperature and time on yield
temperature/°C time/min yield/ % Ty /C note
80 120 / / no product
90 100 / / no product
98 60 80 189 ~190
105 60 95 189 ~190
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Table 4  Effect of stiring rate on reaction
stiring rate temperature  viscidity of
— . note
/r + min /°C reaction system
90 60 very viscid spew material
110 45 viscid reposefully
140 25 natural reposefully
160 25 natural reposefully
e YN |
AR, BT 110 r - min™ B, 7E

R B B, B SO B AT, BT 8 7 745 B8 R HBORY
B A B AR 2 T ISR 3 st A, Bzt B T e, e i AT
5 50 “CRAE; 7w il By B, 7 A A doess T
AIGR 110 CLLE IR AR AR . R S P BT
140 r - min "B KN A AP RGETT
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Table 5 Effect of pH value on yield
pH yield/% appearance Ty /C
5~5.5 85 white 189 ~190
7 ~8.0 95 white 189 ~190
9~10 90 white 189 ~190
11 ~12 81 brown 187 ~189

LR AR, i pH E N 7 ~ 8 i, AAOF 1L
BB R o 5 pH (R T 9 I, 77 il A2 AR
o WeRMEEZ AR, 4 pH E/AT 5.5 B IR
fik. L, FEHIA R B pH (HTE 7 ~8 JEL.

CHINESE JOURNAL OF ENERGETIC MATERIALS

3.6 AAOF gyiarE 4

K DSC % AAOF 1y $43 fifg M RE 47 1 DU ik
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Fig.1 DSC curve of AAOF
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Fig.2 TG/DTG curves of AAOF
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Synthesis of 3-Amino-4-amidoximinofurazan with High Yield

ZHOU Yan-shui, ZHOU Cheng, WANG Bo-zhou, LI Jian-kang, HUO Huan, ZHANG Ye-gao, WANG Xi-jie, LUO Yi-fen
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: 3-Amino-4-amidoximinofurazan( AAOF) was synthesized from dicyanopropane by a two-step procedure. By the investigation
of reaction parameters on AAOF's yield,the appropriate reaction conditions listed below: nitrosation temperature 5 —10 °C, oximation
temperature 25 °C ,dehydration cyclization temperature 105 °C and pH of reaction solution 7 —=8. The overall yield can be up to 95% and
purity 98.5%. The obtained AAOF’s molecular structure was confirmed by IR,'H NMR,"”C NMR and elemental analysis. Besides, AAOF
was proved to be thermal stable,and its thermal decomposition peak temperature is 203.44 °C measured by TG/DTG technique.

Key words: organic chemistry; 3-amino-4-amidoximinofurazan( AAOF) ; synthesis
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