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2.2.1 HEFEIHEK

$3.00 g(45 mmol) H — 5 .9.4 mL 7K .3.70 ¢
(50 mmol) V. fif BR £ 5 ) 1R & JF I B 2 1 44 58 4 ¥
fi# RIS BRI ZE 0 ~5 °C N 0.4 mL K2 1R, b
RN AT A R, B e R LA IR EF
10 ~20 C F Wi 4 h, 451k K 0, F &R & 1R 26 UL
WA I AU, To7K MgSO, 4, Wl [ 25 18, 75 31 3¢
[ K 3.10 g, Y% 58.3% ,m. p. ; 268 ~270 °C , 4l Ky
99.8% ( HPLC),'H NMR ( CH,COCH,-d,, 500 MHz),
5: tH; "C NMR ( CH,COCH,-d,, 500 MHz ),
5:119.018, 113. 058, 107. 913; IR (KBr,em ')
v: 2229 ,2221(—CN),1633( —C=N— ),1347(N—O0);
TEESH (%) : C,N,OH, SZI{E (HEME): C 42.4
(30.92), N 49.4(36.38), H1.18(0.176) .
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¥ 4.00 g (34 mmol) N ZJfif f5 4HER B % T 15 mlL
K UKER Ve 2 - 10 ~0 C fiFE T A 5.90 ¢
(85 mmol) £h R 2 Jie [ 14 , SR J5 1T & 480 Ak 44 v W v A
R BIEW pH =7 ~ 8, &l )L ik BE 0 ~ 5 °C [
5 b, ik PEAF IR B LE K 3,50 g, I FE 63.6% ,m. p. .
128 ~ 130 °C ,4liJif 98.4% ( HPLC) ,'H NMR (DMSO-d,,
500 MHz) ,6:11.959 (s, 1H, —OH) ,10.098 (s, 1H,
—OH),9.313(s, 1H,—OH); 5.549(s,2H,—NH, ),
5.224(s,2H,—NH,) ; “C NMR(DMSO-d,, 500 MHz) ,
5: 148. 334, 145. 457, 143. 912; IR (KBr, cm '),
v: 3549,3511,3470 (—OH); 3370,3291 (—NH, ) ;
1659,1637 ( —C=N— ); MS(EI, = H Jkfk),
m/z(% ) : 521 (M +,10) ,417(68),147(31),73(100) ;
JCERIMT (% ) . C;H,N,O,, SEE (FEiB{E) : € 22.36
(22.45), N 43.48(41.54), H 4.35(4.44),
2.2.3 AAOF &1

# 0.50 g(3 mmol) HrE]{ATI 20 ml. ZEIR AT
TR (Bl gL, S R G2 T E VR A L AR R D RAR SR
AL RN S h g, W Aq G R KOK BEE TR 6 0.
38 g, U % 85.6% ,m. p. :186 ~ 188 C, KHELE &5,
85 @ ik, moop.: 190 ~ 191 °C,'H NMR
(DMSO-d,, 500 MHz), §: 10.1(s,1H,—OH),5.9
(s,2H,—NH,); “C NMR(DMSO-d,, 500 MHz), §:
155.5,145. 15, 140. 9; IR (KBr, em ') , v: 3441
(—OH),3334,3201 (—NH, ), 1669 ( —C=N— );
JTLE M (%): C,N,O,Hy, 52l {8 ( BIg {4 ).
€ 25.18(25.20), N 48.95(48.69), H3.52(3.29),
FF6 334 -4 -1 & l5 Bk M B 4544
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$ 3.0 g(45 mmol) H —JiE.9.4 mL 7K.3.7 ¢
(50 mmol) V. fiff B2 4 ¥4 51 16 & JF I #4881 44 5¢ 4> %
. BIZFEEZE 0 ~5 C W R AL L0 HME K4 A R #7
r S R B RN A SOV AR L T N 0. 4 mL vk 2R, B
& RN HEAT AR W R B e R AL A, AR
10 ~20 CF 2 4 h, 45 1k .
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Fig.1 The trimensional in situ IR spectrogram of nitroso group
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Fig.2 The intensity change of nitroso characteristic absorption maximum

absorbance units

1000 2000
wavenumber / cm”'

B3  HON= ()i 2 4h =4t i

Fig.3 The dimensional in situ IR spectrogram of —N=C—
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Fig.4 The intensity change trend of —C=N—

characteristic absorption maximum
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Fig.5 The trimensional in situ IR spectrogram of hydroxyl
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Fig. 6 The intensity change trend of hydroxyl

characteristic absorption maximum
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Reaction Mechanism Studies on Synthesis of 3-Amino-4-amidoximinofurazan

WANG Bo-zhou, LUO Yi-fen, ZHOU Yan-shui, LAl Wei-peng, LIU Qian
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: The synthesis of 3-amino-4-amidoximinofurazan from malononitrile( MN) was proposed in the literature as four-step reac-

tion; nitrosation, rearrangement, oximation and dehydration cyclization. In this paper the nitrosation was tracked via in situ IR, and

2-nitrosomalonitrile( NMN) and 2-oximinomalonitrile(OMN) (as a pair of isomer) were detected. In addition, the 3-demensional in

situ IR spectra of —NO, =NOH and —OH, and the intensity history of characteristic peaks for —NO, =C=N— and —OH

during the nitrosation process were recorded and derived, which gives an insight into the nitrosation. But OMN was not successfully

separated. As a product of reaction of MN with NaNO, and that of reaction of sodium salt of OMN (NaOMN) with NH,OH, both of

NaOMN and 1, 3-diamino-1,2, 3-trioximinopropane were obtained and characterized by IR, NMR, MS and elemental analysis.

Based on what described above, we propose the following five-step mechanism for the title reaction: nitrosation, rearrangement,

salification, oximation, and dehydration cyclization.

Key words: organic chemistry; synthesis; reaction mechanism; 3-amino-4-aminoximinofuroxan( AAOF)



