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La: HEEK, IR 169 ~170 C 155 H
53.1% ., 'HNMR (DMSO-d,) &: 8.39 (2H,—NH),
6.22(2H,—CH) ,4.68 ~4.95(4H,—CH,); IR (KBr
JE A ): 3 318 (m,—NH), 1 726, 1 709 (s,
—C=0 ),1573(s, —C=N ) em '; MS m/z
(% ):374(M" -1,1.02),338(M"-Cl -1,0.8); 7T
ZH7 (% )it 8EE (¢, H,C1,N,0,): C 32.0,H 2.13,
N 29.87; SZiilfli: C 32.44,H2.29,N 29.68,

I'b: F A, J3 iR 175 ~ 176 C 15 % h
82.2 % , 'HNMR (DMSO-d,) §: 8.23 ~8.28(2H,
—NH) ,6.16(2H,—CH) ,3.36 (6H,—CH,) ; IR(KBr
JEF):3234(m,—NH), 2 963(—CH),2 931 (—CH, ),
2884 (—CH,), 1 682 (s, —C=0 ),1 569 (s,
—C=N ) em '; MS m/z(% ): 242 (54.48) 6227
(2.84), 135 (K& ); JT R 7 (%) it 5 (H
(C,,H,y NJO,): C 39.22,H 3.27, N 36.6; Sl
C39.18,H 3.49 N 36.56,

Le: HERER, /IR N 183 ~184 C 155N
88.6 % , 'HNMR (DMSO-d,) &: 8.21(2H,—NH),
6.18(2H,—CH),3. 37 (4H,—CH, ), 1. 07 ~ 1. 12
(6H,—CH,); IR(KBr JE F): 3 288 (m,—NH),
2 987(—CH) ,2944(—CH,), 1 687(s, —C=0 ),
1567(s, —C=N )em '; MS m/z(% ): 334(M",
0.65),278 (M- [k 3%, 1. 35) , 248 ( M- ik 3-2, 3,
19.68) ; JLR/MT (% ) HHHAE(C,H, N0, ) : C43.11,
H4.19, N33.53; sZilif. C 42.83,H4.35,N 33.53,

Ld: BB, 732 164 ~ 166 C 155N
90.9 % ., 'HNMR (DMSO-d,) &: 8.41(2H,—NH),
6.20(2H,—CH) ,4.66 ~4.76 (4H,—CH, ) ; IR (KBr

JEH):3296(m,—NH), 1711(s, —C=0 ),1567
(s, —C=N ) cem ™ '; MS m/z(% ): 335(9.43) ,294
(8.59); JLE 4 (%) 3+ 18 (C,, HgBr,N;0, ) :
C25.86,H1.72, N 24.14; sZ{4.: C 26.23,H 1.93,
N 24.40,
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Je W BN A 30 ml ¥ oK A, BT, WA 1 6 AR
Y, T EY I (155 88.9% ), # si 176 ~
178 °C, '"HNMR ( DMSO-d,) &: 8. 39 (2H,—NH),
6.25(2H,—CH) ,4.34 ~4.68 (4H,—CH, ) ; IR (KBr
FEH): 3299,3 248 (m,—NH), 2 126,2 108 (s,
—N,), 1 718(s, —C=0 ),1570(s, —C=N )
em™'; MS m/z(% ): 388 (M",1.51),322(M" -
CH,N;,2.15) 5 JTH 7 #r (% ) i+ 5H A (C, HgN,, 0,) :
€ 30.93,H2.06, N50.52; sziljfli: C31.20,H2.44,
N 50.13,
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Ma: €A, 1550 157 ~158 °C 1583 489.9 %
'"HNMR (DMSO-d,) &: 7.50(2H,—CH),5.04 ~5. 11
(4H,—CH,); IR (KBr & F): 3 005 (m,—CH),
2943(m,—CH,) 1747,1 732(s, —C=0 ),1 552,
1326(s,—NO,) em™'; MSm/z(% ): 312(4.99) ,296
(M -2NO, - & LBt -1,1.00); TR (% )it
A (C,,H,CL,N,,0,): C25.81,H1.29, N30.11; 5
M{E. C26.18,H1.66,N 29.72,

Mb: e AR, 755 R 149 ~ 150 °C 18354 73.4 %
"HNMR ( DMSO-d,) &: 7.77 (2H,—CH) ,2. 45 (6H,
—CH,); IR(KBr JEF): 3 014(—CH),1 750,1 714
(s, —C=0 ),1548,1333(s,—NO,) cm '; MS
m/z(% ): 289(0.77), 239(2.59), 43 (FLiEg); o=
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AT (% ) 3 E (C,y HyN,, O, ) : C 30.30,H 2.02,
N 35.35; szilifi: C 30.19,H 2.46,N 34.97,

Me: P75 168 ~169 °C,15% H 63.0 % |
"HNMR (DMSO-d,) &: 7.43(2H,—CH) ,2.83 ~2.97
(4H,—CH,),1.08 ~1. 11 (6H,—CH,); IR (KBr J&
F):2997(—CH),2 943 (—CH,) ,2 885(—CH,),
1732(s, —C=0 ),1 547(s, —C=N ) cem';
MS m/z(% ) : 276(2.08) ,218(6.55) ,188(6.74) ; 7C
ZH7 (% ) IHEAE(C,,H,N,,0,): C 33.96,H 2.83,
N 33.02; sziijf4. C33.71,H 3.00,N 32.87,
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"HNMR (DMSO-d,) 8: 7.46(2H,—CH) ,4.63 ~4.77
(4H,—CH,); IR (KBr £ F): 3 007 (m,—CH),
2947(—CH,),1 741,1 730 (s, —C=0 ),1 549,
1331(s,—NO,) em '; MS m/z(% ): 149(9.81) ,44
(HEWg); JLR T (%) 156 (C, HiBr,N,; Oy ) :
C21.66,H 1.08, N 25.27; sEiilfg. C 21.35,H 1.43,
N 24.92,
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C34.04,H4.26, N39.72; 5ziff. C33.87,H3.89,
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Synthesis of the Derivatives of 1,4,5 8-Tetrazanaphthano(2,3,-6,7)bisfurazan

LI Zhan-xiong, TANG Song-qging, LIU Jin-tao, ZHOU Hai-yan
(Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences, Shanghai 200032, China)

Abstract: Some derivatives of 1,45, 8-tetraazanaphthano (2,3 ,-6,7) bisfurazan were synthesized by

hydroxymethylation , acylation, nitration, azidation. The structures of these furazan energetic compounds
were identified with 'HNMR IR ,MS and elemental analysis.
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