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2.1 RAFEMF

WA . A-AHEERR e Tl s SR TR IF R MR T
B2 VAR R I Ry oy pr Al 3-50-2,4,6- =i R
e Bl

X #% . Bruker-Avance DRX 500 MHz #% #f 3R X
(#i+); Finnigan TSQ Quantum ultra AM 1 i 5% %
() ; 5 IRPrestige-21 R B 25 #2140 73 56
JETFRILLANETE AL ; DSC823 e 22 7 44l i HAN (Fig 1
METTLERTOLED 3 #])
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2.3 XBIRE
2.3.1 1,4-"RYE M H &

¥ 4.0 g (35.4 mmol) 4-fif 3 ok mk fin A %]
7.1 mL AcOH #1 6.8 mL Ac,O IR AR T, =l
TR M 3.0 mL &M R, T o8 58 AR R
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BT, XIS, sk, i

10 h {8 A pKoK ok v, U8 — S Y B 25 B, e T
HUEPEE I, B TS 5.26 g, K 94%

"H NMR(CDCl,) &: 8.40(s,1H,C*—H) ,8.53
(s,1H,C’—H) .

2.3.2 2,4-"RYEBEM R H E

$3.00 g (19 mmol) T, 4-— 7§ &k ws i A 5]
30 mLEZEH,120 C R a3 8 h, B & & H, ik, K
e, TG 2.64 g, I 88%,

"H NMR (DMSO-d,) 6: 8.46(s,1H,C’—H);
MS(ESI): 157 (M—H)

2.3.3 2, 4-"FHERMMNIEER

# 0.37 g (6.6 mmol) Fe it AE| 25 mL FH
0.32 g (2.0 mmol) 2,4- "R IEBRBR Y UK 2 FR v, %
M HEE 30 min, b U8 uE WA VKK 0 pH 2 55
B, O R CBRAEHL, ToK B R 4h T4, g T-4530. 14 g,
K 54% ,m. p. 236.32 °C(dec. ),

"H NMR (DMSO-d, ) &: 5.96 (s,2H,NH,),
7.75 (s, TH, CC—H), 11. 49 (s, TH, N-H); IR
(cm™") : 3477 (NH,),3372(NH,),3156 (C—H),
1633 (NH i P9 45 flf ), 1537 ( NO, ), 1444, 1372
(NO,),1298,1230 1105,965,804,715; MS(ESI):
127 (M—H) .,

2.3.4 2-(3-25E-2,4,6-ZE) ERE4-EDKM

#0.25 g (2.0 mmol) 2-5 F-4-fiff bk mk 75 F
10 mL DMF,JImA 0.1 g (1.8 mmol) KOH, = & $if #

1 h, 44 A 0.5 g (1.9 mmol) 3-54-2,4,6-=1f %
AN pEFE 8 h B AVKOK T, 8, T R4S 0.32 g K™
d, BEJEHT (EA/PE =1/1) 438,44 0. 10 g 7 b, e

5% ,m.p. 244.86 °C(dec. ),

"H NMR (DMSO-d,) §: 8.13(s,1H,C’.,—H),
8.41(s,2H,NH,),8.94(s,1H,C*—H) ,10.46 (br,
TH,NH),12.79 (br,1TH,NH imid); IR(cm ") 3453
(NH, ), 3343 (NH, ), 3146 (C—H),3092 (C—H),
1619 (NH [Pl ) ,1575 (353 ) ,1530(NO, ) ,1480
(F¥4) ,1441 1356 (NO, ),1270,1115,934,811,755,
724; MS(ESI): 353(M—H),
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3.3 ASMBHAR

ﬁ:ﬁénniﬁ‘ﬁ]jﬂ1 2100 mg A1 1.1300 mg,N, i
W30 mL - min ™' JEETLE N 50 ~500 °C, FlE#HF N
10.00 °C + min ™" EI"J PE RSB B R T DSC
OrHT, AR IE 1 PR, BT ATRLE Y, 2-5 k-4 -
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i FE R ) DSC i ZE (HE4R) 78 172.45 ~260.47 °C
Z VA A — AN R B Tk R0 e H IR 236,32 °C L il 2k
B 58 4 fi #8411 k) - mol ™, il & 1
260.47 ~362.04 °C 2 [i] & 4 — 4~ /1N i il A s | g (i
WLEE Sl 315,42 °C, R4 i 53045 L X L 19 43 ff #4
31.23 k) - mol ™'5 2-(3-Z -2 ,4,6- = fil ) HE I Ak
A-fi Sk (524 ) ) DSC {2k 7E 224.08 ~262.16 °C
Z A — AR B RIS IR IRLE 2 244.86 °C, H X b
(53 R4 h 154.56 k) - mol ™', 7 309. 84 ~384.89 °C
Z A — AT TR AR BE Oy 344,55 °C, H X
WA 3 iR Bk 148.44 k) - mol ™',

2 2-(3-amino-2,4,6-trinitro)phenylamino-4-nitroimidazole
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Fig. 1 DSC curves of 2-amino-4-nitroimidazole and 2-(3-amino-

2,4 ,6-trinitro) phenylamino-4-nitroimidazole
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Synthesis and Thermal Behavior of 2-Amino-4-nitroimidazole and its Derivative

HOU Ke-hui, LIU Zu-liang, ZHANG Hua-yan, CHENG Jian
( School of Chemical Engineering , Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: 2-Amino-4-nitroimidazole was synthesized using 4-nitroimidazole as starting materials, followed by nitration, thermal
rearrangement and selective reduction. The condensation of 2-amino-4-nitroimidazole with 3-chloro-2,4,6-trinitrobenzenamine
led to obtain 2-(3-amino-2, 4, 6-trinitro ) phenylamino-4-nitroimidazole in 15% vyield. Their structures were confirmed by
"H NMR,MS and IR. Selective reduction and condensation reaction mechanism were discussed. Thermal behaviors of 2-amino-4-
nitroimidazole and its derivative were studied by DSC,decomposition temperatures are 236.32 °C and 244.86 °C,respectively.
Key words: organic chemistry; 2-amino-4-nitroimidazole; thermal behavior; energetic materials
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