538

PIOF, B¥, £HA, FAEK, ER, UK

XEHS: 1006-9941(2010)05-0538-03

3,3-Z8E4,4-BREMKRIBEGH SR

Tk, 5 %, IT0AE, AEA B N, REK

(WHERMFHRF, EH BHL 710065)

OE: DN TR, i WA 51 RARER AL LU R 2P OB A R T 3,37 - AR A4 4 R A R, Bk g A
SR R 7353108 79.0% ,86.8% ,61.3% Fll 71.9% , 2FEYH Ny 30.2% , FF R HLLAMNGIE BRIk TR S 0617 1454
FAL 5 WP HRT T AR AL & A AL Wk F B4 S B PLER , WF e T H SR B e [ 28, DR Ak T S0 L A% F , d e f E 0E ELSRE AR AF O s R I

N Gapen)

PESES: T)55; 062 M EEARIRED: A

N s 94 TR 4 h R EF] 61.3%
KW AP 3,3 -4 4B E AR G RAE

DOI: 10.3969/j.issn.1006-9941.2010.05.013

1 5]

i

A WA ELA B AR T I R TR A R B
B TR L T R A R AL A L AR Ak g i A A
PR AT I 2 B R A 2 A e, s RO, IF I
TAL AWK T FE bR A S o R Ak i B
T A o MR R A4 T, H R AR i 2k
EHEAL A YO R & BERRL & BT ST 4R i P

3% B4R BE AR Ak ok e E AT Y AR Ak 1k i 45 A
TG, S — R A P ] A, 1997 4E Andrianov'® 1]
GAHER SOV 8 B P A 5T v 3 2o 5 i 1R 0 AR Ak T A
FIM N EGY 3,3 -5 54,4 - IR A AR, I
SER T AR AL, HAE 20175 CL Ry 50% , [A] B,
T 3,3 - a4 4 - A EA A 1 A wU,
AT A 0 BT P L R A e | Y g 2R R
R a Y, FERE SRS RF T,

ARSI AN I O IRk, 2 WA Ak s Ae AR Ak
WAL UL B AR B AL U 28 SO G 7 3,3 - 2 4,4 -
A A AR E (Scheme 1) R FIZL 4GS XL 3L 4R |
Fitk, TR AT S B LAY S AR g5, O
X EHRE A P A RRET T WESE s BRI T AL e
B A AR A B RN HLEE S T AR A B AR N Y G

SRR B T IE BN AR
o7 E 83 : 2009-12-02; f&E HEA: 2010-02-08

EERE: B UIF (1981 =), Lo, TR, W1, NS 3 G A1 & LB
7%, e-mail: luoyiluoyiluoyi204@ 163. com

Chinese Journal of Energetic Materials, Vol. 18, No.5, 2010 (538 —540)

.-
CN  AcOH NaO CN NH,OH-HCI  HoN

<= =< _

cN  NaNO; CN  C,HsOH

HoN TN CN M NC T\ N==N 7\ CN

N N N N N
\O/ \O HCI O/ \O/ \O/ \O

CN PbO,
NOH NOH  AcOH

Scheme 1
2 KIGERSY

2.1 FEMFSEAN

ZF-1 B =253 BT AR, 56 [ PE-2400 ST 43 A,
NEXUS870 #4 fdf Bl it A% 4 21 &b Ot 3% {L, AV500 #I
(500MHz) i S #% ff Ht 4 {X, 5989 A Jit % 73 #r AX,
WRS-1B I 51 o

P KBS R A R B LR IR R e L L L3 AR
A | B R 0 4 2 2R Y o fe Al
2.2 XBWHRE
2.2.1 RZERWMEEH

# 3.0 g(45 mmol) H —JiFE.5 mL /K.3.7 g
(54 mmol) AR M 51R A I A % 30 ~35 “CAHi[#
2. ZRERE -5 ~0 °C, Bt T &
0.4 mL UK IR, Fifi S0 FEAT AR 78 7 Vs e, e J S o iR
RS # A, 10 ~20 CF /by 4 h 5451k, Fl SR 2 1
APBOR A I FEBOR , JEoK MgSO, T-H: , 1 e 7% 18 [k
KOO, B2 TR ARK 4.2 g, 105 79.0 %,

"H NMR (CH,COCH,-d,, 500 MHz), §: G H;
"”'C NMR ( CH,COCH,-d,, 500 MHz), §: 115.76,
110.59,109.54; IR (KBr, cm™"),v: 2229 (C=N),
1633 (—C=N—), 1347 (N—O); Anal. calcd for
Xkt
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C,HON,Na: C 30.77, H 0. 00, N 35.90; found
C 30.97, H0.18, N 36.32; DSC(10 °C - min~"):
291.57 °C(m.p.), 331.79 °C(T,).

2.2.2 1-5E2-58X_FBWEK

F TR 2.0 g (17 mmol) N ZHif 5 4 #h ¥ T
80 mLIJC/K ZmE  HE T i mA 1.2 g (17 mmol)
ERTR PR B, Bl R R 8 e A 5 VL R A T AR R, HE R 57
P TR 28 (80 Bl T v SR VR EE TR B T, PR [
RS TARZ RN 5 he BEIZER, SR LAA
DUUE , U8 W R Z8 1R B & B, TR 15 3] B [ 4K
1.9 g, t#% 86.8% ,m.p.: 99 ~100 °C(BHEE)

"H NMR ( DMSO-d,, 500 MHz),8: 13. 764,
10.744,5.791; > C NMR(DMSO-d, ,500 MHz) ,5:
146. 399, 126. 720, 108. 581; IR (KBr, cm™'),
v: 3469(OH), 3382 (NH,), 2254 (CN), 1673

(C=N), 1347(N—0O); MS (El) m/z( = H HkE
b, %): 344 (M*,10), 147 (100), 73 (60);
Anal. calcd for C,H,O,N,: C 28. 13, H 3. 125,
N 43.75; found C 28.02,H 3.168, N 43.51,
2.2.3 4-5E3-FERKULKBEHEH

- -2 5 1.0 g (78 mmol) ¥ fif T
25 mLZ ik, 5 58 VR, AR INA 2.0 mL 2R,
RIG A E A 7.0 g (29 mmol) i FE . =ik
TR 4 h A R RO, 2 8 U 3% By Na, CO, K
WU R, ARG ClkzE T e 15 H A lE
4£0.6 g, g% 61.3% ,m.p.: 116 ~118 °C,

"H NMR (DMSO-d, , 500 MHz), 8: 6.511 (s,
2H,NH,); ” C NMR ( DMSO-d,, 500 MHz), §:
156.661,106.906,93.646; IR(KBr, cm "), v: 3397,
3321 (NH, ), 2252 (CN); MS (El) m/z(%): 126
(M*,14),96(46), 66(31), 39(19), 30(100), 28
(25); Anal. caled for C,;H,O,N, . C 28.57, H 1.587,
N 44.44; found C 28.83, H 1.690, N 44.42,
2.2.4 33-"HEAAV-BEENLKBEHE K

) 22. 4 mL 36% WM P mA 1.1 g

(87 mmol) 4-53 -3 -5 E ALk e, %5 i o 1212 %
1.4 g (89 mmol) i 5 FR ¥ 7K I W, IV 2 AWl #4 , 7
% 50 CLRE 4 h, ¥ U8 K Pk T 145 2t [ ik
0.8 g, g% 71.9 %,

" C NMR ( DMSO-d,, 500 MHz),§: 163. 133,
106.782,90.958; IR(KBr, cm™"), v: 2249 (C=N),
1055 (WEIH3R), 1646 (N=N); MS (El)m/z(% ) 248
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(M*,25), 218(75), 211(20), 191(25), 155(38);
Anal. caled for C,O,N,;: C 29. 03, N 45.16; found
C29.08, N 44.15; DSC(10 °C - min~'): 178.41 °C,
244.94 °C(T,),
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Fig.1 DSC curve of 3 ,3’-dicyano-4,4"-azofuroxan(10 °C - min ")
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= I S 35 W VA AL [D]. dts: dEs# T k42,2001,
Table 1 Effect of mole ratio on reaction LI Zhan-xiong. The synthesis, structure and property of furazan

and furoxan energetic derivatives[ D ]. Beijing: Beijing Institute

No. time/h N (lead dioxide) © M(1-amino-2-nitrildioxime)  Yield/% . purity/% of Technology,2001.

1 4 2:1 40.6 86.6 [3] Hiskey M, Chavez I. Insensitive high-nitrogen compounds: DE
2 4 3:1 53.8 85.8 2001776133[P]. 2001.
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3 5 4:1 61.3 86.1 preparation and crystal structure of 3 ,4-diamonifurazanofuroxan
[J]. Acta Chimica Sinica,2006 ,64(2): 158 —162.
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Synthesis and Characterization of 3,3'-Dicyano-4 ,4’-azofuroxan

LUO Yi-fen, MA Ling, WANG Bo-zhou, ZHOU Yan-shui, HUO Huan, JIA Si-yuan
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: 3,3’-Dicyano-4,4'-azofuroxan was synthesized from malononitrile via nitrosation, oximation, oxidization cyclization and
azo-coupling. The yields of the above four steps could be 79.0% ,86.8% ,61.0% and 71.9% respectively,and its overall yield was
up to 30.2% The mechanism of oxidization cyclization was proposed and discussed,and the key factors, including the molar ratio
(n) of lead dioxide/1-amino-2-nitrildioxime and reaction time (t),of this process were studied. When n =4/1 and t=4 h,the
highest yield of 4-amino-3-nitrilfuroxan could be obtained. The structures of the aim compound and all of the intermediates were
confirmed by spectroscopical and elemental analysis.

Key words: organic chemistry; 3,3'-dicyano-4 ,4’-azofuroxan; synthesis; characterization
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