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2.3 ZWidiE

2.3.1 3-(N2,4,6-=THEFE)-RE4-HEKIE1
PR3- FE-4-fg L ng 0.33 g(2.50 mmol) , il

ATEK N N-ZHUEE R BERE 4 mL, A58 AW . 10 S
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RZ M 7 W = O R W5 AR G 2048 i o
EBJE A 0.63 g(2.55 mmol) 2,4,6-=ffFL &K (3%
FA) BT E 55 °C, RN 25/ o AR R
WIIMA 25 mL ZEE,50 mL ZE 487K, SN 80T v A2 Bl
BT B OB AR TLTE , B B I8 A T RS
@K 0.26 g, ™% 36. 1%, "C NMR (DMSO-d, ) :
5123.30, 128.95, 140.49, 144.18 (%3 U9 1L
0% )5 152,98, 155. 27 (WRIEH PR F WA 5k (19 46 2 fr
#%), ESI-MS,—Z i m/z: 339.80[M-H] ~; — % &
1, m/z; 339.80[ M-H] ™, 247.85[ M-H-NO,-NO, ] ",
201.89[ M-H-NO,-NO,-NO, ] ",
2.3.2 3-H5EH-4-(1H-5-TME) Bkng 2

3-54F-4-F Ak 0.11 g(1.00 mmol) &%k
# 0. 078 g (1. 20 mmol ), & 1L % 0. 064 g
(1.20 mmol) ¢ 5 mL Jo/k S EEIR & T = H ke,
1 3 4 R s e, I ER R, 20 min J5 A IR ROV . i
B, BV R 2 R £ T L A5 1 0 A5 B A R 2 BEVE
O, 1L U IR R 2 O, B IR PR A RS 3 -2 k-
4-(TH-pUme £L) mk g 0. 14 g, 7% 90.9% ,'H NMR
(DMSO-d,): § 6.18 (s, 2H, NH,), 9.98 (s, H,
NH), "C NMR (DMSO-d,): & 135.68 , 146.92,
154. 81, IR (KBr, v/cm ™). 3425, 3324, 3255,
1690, 1630, 1393, 1150, 1034, 981, 781, ESI-MS,
— i, m/z; 152.05[M-H] ~; — R JGi%, m/z;
151.54 [M-H ], 119. 94 [ M-H-N, ], 93. 98
[M-H-N,-O7 ", 92.87[ M-H-N3-O-H] ~,
2.3.3 3,3'-(1H-5-TOME)-4,4'-[BEKIE3

W T,7.5 mL ZHg A 3-8 H-4-(1H-5-11Y
MEEE) BEAF 0.50 g(3.27 mmol) , fif ] 2 i 25 i o
A 7.5 mL 35% (Eh IR , [ 14 58 42 1 i 19 00 (1 o
248 A KMnO, 0.5 g / H,0 7.5 mL, fin— ¥ i )2
D RS TR IR 0, Ak S TR N A TR R A, B S SR
o TN SE RE R RE 30 ming, B U B 478 R A T
INECH 5% H, O, , S A 7 A8 B 607 A 8 Ao iE ™
AL, T 0 CELFRE, ik, U8 DF T F iR BR 5 71X
SEH ok vk UV R R AL R AV BT DivE . o
U8, TR A5 B0 O R [E 4K 0. 28 g, 77 % 86. 8%,
"H NMR ( DMSO-d, ): 6 13. 83 (s, H, NH),
"C NMR(DMSO-d,): 8 146.22, 140.06, 161.26,
IR(KBr, v/cm™"): 3431, 1634, 1529, 1474, 1320,
1163, 1059, 1000, 767, ESI-MS, — 2% ffiiit, m/z:
300.89[M-H] ~; % fii%, m/z; 300.87[M-H]
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A, AL, (i, BT, BB

257.73[M-H-N,-H] ", 189.99[ M-H-N,-H-N,H] ~,
161.86[ M-H-N,-H-N,H-N, ] ",
2.3.4 3-WEE-4-(TH-5-TUMEE) Bk1g 4

1.65 g Na, WO, M AF| 12 mL 30% W4 7k o,
RO VE T, 0.55 g(3.6 mmol) 3-4(F&-4-(1H-5-4
ML) RIS T 3 mL CH, SO H J5 A B F ik & o i
W ERFR IR 0 ~5 °C, IR M, H i T I
OE T 7 R D, AR 2 O e J A TR R 0 R T
W o 58 56 Ja o U8 DB IR AR IR & S TR SR ZE L, K Uk
B PR B T4 R Z2 TR R 5 M 2R @K 0.51 g,
P 75.6% ., 'H NMR(DMSO-d,): 6§ 11.66 (s, H,
NH), "C NMR ( DMSO-d,): §158.95, 146. 38,
140. 22, IR (KBr, v/cm™"): 3090, 1622, 1563,
1472, 1397, 1328, 1305, 1146, 1115, 996, 826,
ESI-MS, — 2% Jiii%, m/z. 181.96 [ M-H] ~; — %% J&
B m/z: 181.91 [M-H] |, 154 M-H-CN, ] ", IR
(KBr, v/cm™'): 3090, 1622, 1563, 1472, 1397,
1328, 1305, 1146, 1115, 996, 826,
2.3.5 3-5H4-(4-5EHS5-5E-1-1,2,3-=ZE)

kg 5

F 50 mL BB H oA 3-20 E-4-5 A L
0.2 g(1.59 mmol), W 5 0.14 g(2.12 mmol),
20 mL7K, m#RE] 40 ~45 °C,13:E BIE W, A D&
TRER B, SN A4 22 37 BV 7 AR K 6 [ R, FHiR 2] 55 °C
SR 20 min, #E 0L U8 B A TR 5 0K
0.28 g,7%% 91.8% ., '"H NMR(DMSO-d, ) : § 6.63
(s, 2H, NH,), 7.80(s, 2H, NH,), IR(KBr, v/
cm ™). 3460, 3330, 3256, 3187, 2246, 1635,
1582, 1480, 1382, 1257, 1009, 729, ESI-MS, —%%
FRiE, m/z. 190. 99 [M-H] ; — %% %, m/z.
190.95[M-H] ", 132.05[ M-H-CHN, ]
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H AR PR 0 BB N < B T 3 -3 k-4 -8 R AL IR P AE ¥ K th
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FEAR R R LA E A
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New Synthetic Route of Five Furazan Derivatives

GAO Li, YANG Hong-wei, WU Bo, CHENG Guang-bin, Li Chun-xu
( School of Chemical Engineering, Nanjing University of Science & Technology, Nanjing 210094, China)

Abstract: The methods of synthesizing 3-( N-2,4,6-trinitrophenyl) -amino-4-nitrofurazan, 3-amino-4-(tetrazole-5-yl) furazan, azo-
tetrazolylfurazan, 3-nitro-4-tetrazolylfurazan and 3-amino-4-(4-cyano-5-amino-1,2,3-triazol) furazan were improved. The condition
of reaction was mild and the yield of target compounds was increased corresponsively. 3-( N-2,4,6-trinitrophenyl)-amino-4-nitro-
furazan was synthesized by nucleophilic substitution reaction of 3-amino-4-nitrofurazan and 2,4 ,6-trinitro-chlorobenzene( picrylchlo-
ride). 3-Amino-4-(tetrazole-5-yl) furazan was obtained from cycloaddition of sodium azide and 3-amino-4-cyanofurazan. 3-Amino-
4-(tetrazole-5-yl) furazan was treated with KMnO, as azo coupling reagent or H,O,, sodium tungstate and methylsulfonic acid as
oxidant to afford azotetrazolylfurazan or 3-nitro-4-tetrazolylfurazan, respectively. 3-Amino-4-(4-cyano-5-amino-1, 2, 3-triazol )
furazan was prepared by cycloaddition from 3-amino-4-azidofurazan and malononitrile. The yield of these five compounds was
36.1%, 90.9% , 86.8% , 75.6% and 81.8% respectively. These compounds were characterized by 'H NMR, ”C NMR, IR and MS.
Key words: organic compounds; poly-nitrogen compounds; furazan; conjugate
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