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Sudy on Synthess d FOX-7 and Its Reaction Mechanism
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Abgract FOX-7 (1,l-diamino-2,2dinitroethylene) was syntheszed by amination of intermediates which were
prepared by nitration of 2methylimidazole and its gructure was characterized. 2-Methyl-4 (5)-nitroimidazole and
parabanic acid were separated from the filtrate of the intermediates. 2-Methyl-4(5) - nitroimi dazole and parabanic acid
were d 0 syntheszed by nitration of 2methylimidazole under different conditions with the yield being 67. 3 % and
63. 3 % regectively. The reaction mechanian o nitration was discussed and proved by theoreticd andyss and
experimental facts. An inportant gep was rearrangement of nitro group. FOX-7 was formed mainly by the following
deps: 2methylimidamle - 2-methyl-4, Sdihydro-imidaml-5one - 2 ( dinitromethylene )-5, 5-dinitro-4-
imi dazoli dinone — 2- (dinitromethylene) -4 (5) -imidazolidinedione — FOX-7. The formation of the intermediates was
discused, andyzed and proved. Based on this mechaniam the formation and yidd of FOX7 and different
i ntermediates were explained.
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5: (7) (12)
ON_ NO, 1.2 (1.5 ),
I Oﬁ><fo ON__NO, pH=5 6,  30min, . 2 -4
NYN NN I (5)- 229, 87%,m.p. 250 255
CH, I LN NH, pH=9 11 5
O,N"No, 5 ’ '
6.7 g( ), 22.3%,
m.p. 241 243
. 1.4 (12)
: 45 50 >
Loy 19 ' _ . ' (16.5 g, 0.2 nol) 160 nl (1.84 g/ cnt) ,
, 30 mn 50 m_ (1.51 ¢/ em®)
—_ ’ 3h , (1.5 )
. 5 25% pH=5 6 > -5
1.8g, 7.1%. pH=9 11, 5
: 19 g ( ),
’ ‘ 63.3%), mp. 241 243 . 'HNMR
’ ' ’ (DMSD, 300 MHz) & : 5.434 (s, 2H) ; *C NMR (DMSO, 300
MHz) & : 161.159, 154.972; IR (KBr) Vv : 3414 (NH) , 3371
(NH) , 1749 (C=0) , 1529 (NOy) , 1400, 1375, 1337 (NO,) ,
1 1232, 1179, 1114, 1070, 993, 851 cm '; MS (70 eV)
m z (%) :114 (M*, 64) , 86 (56) , 69 (72) , 43 (100).
1.1 And . cacd for CsHaN,Os: C31.58, H1.75, N 24.56; found C
Fnnigan MAT-95S , Bruker AVANCE-300 31.39, H1.64, N 24.72.
MHz , Nicolet-800 ,CARLO 1.5 2> -4(5)- (7)
ERBA 1106 . 17 19 .
z ( )i (98 %, )i 16.5 g (0. 2 nol) 160 i , ,
(1519 cnt, )i (3%, )i ( omn  2nl (1.51 ¢/ o) 3
) h o, , (L5 ) 25%
1.2 FOX7 pH=5 6 2  -4(5)- 17.1
1™ z g, 67.3%, mp. 250 255 . 'H NMR (DM, 300
16.5 g (0.2 nol) 160 L 98 % : MHz) & : 3.46 (s, 3H) , 7.84 (s, 1H) , 8.05 (s, 1H) ; IR
, 9Omn - 32n 3h (KBr) v : 3340 (NH) , 3318 (NH) , 1541 (NO) , 1421, 1384,
' ' 1327 (NO) , 1244, 1167, 1050, 987, 732 cm™ *; MS (70 eV)
0 : 5h, mz (%) : 127 (M*, 88) , 112(24) , 81(100) , 69 (36) , 42
2 ( )-4.5 oozl )" (72). And. calcd for C4HsNO,: C37.80, H 3.94, N 33.07;
4.5 30 m ’ 25 % ’ found C37.69, H3.81, N 33.18.
pH=8 9, , , ,
50 3h, 4.49gFOX7, 14.9%, 5
, 220 275
. 'H NMR (DMSO, 300 MHz) & : 8.76 (s, 4H) ; *C NMR
(DMSD, 300 MHz) & : 120.41, 150.04; IR (KBr) v : 3404 2-1 FOX7
(NH,) , 3330 (NHy) , 3298 (NHy) , 3223 (NHy) , 1633 (NH,) |, FOX7 ' z
1518 (NO,) , 1469, 1393, 1351 (NO,) , 1221, 1166, 1137, ’
1023, 620, 458 cm™ *: MS (70 eV) m/ z (%) : 148 (M* , 88) , - 7z *1h

86 (18) , 69 (34) , 43 (100). And. cdcd for C;HsN4Os: C
16.22, H2.72, N 37.84; found C16.09, H 2.68, N 37.87.
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