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Table 1  Effect of different catalysts on the reaction
FEIETF ¥ FOX-7 (2.96 g, 0.02 mol) Al Ttk 52 catalysts contents of catalyst/% yield/%
1) 4
(0.85 g, 0.006 mol) 4+ F NMP(12 mL) tt, ji§ fil Mg(OAC), 1‘0’ (;;g
AL "M (1.44 g, 0.024 mol) J& , 7648 i i o i+ 20 76.7
A 110 °C /i 5.5 h, TLC A (fimik - & 30 83.9
RCHE =1 2 W1 ~2 TR ) S 56 4 SR . o
TRZENG v ) 2 3 IR IF KR B, B 2 A7 R B IR B 67 78.7
By AT Bl o 28 Bk 2R P i, B P AR IR 3 100 73.3
: 2)
a8k DNDZ(2.86 g) , 4% 83.9% , 4l 35 ] 99% Mg(OAC), - 4H,0 30 61.0
e . . . MgCl, - 6H20 30 72.5
P L CH iy OB 35 5 8 %€ ) , m. p:261 ~262 °C, MgCl,*) 30 82.2
IR(KBr,cm ™), v:3350 (—NH), 1568 (C = C), MgBr, 30 81.3
1505 (—NO,),1335(—NO,); '"H NMR ( DMSO-d, , ZnCl, 30 -
Note: 1) represented new ones; 2) represented commercially available

500 MHz ), &: 8.97(2H, s, NH), 3.75(4H, s, _ _
analytical grade; 3) represented vacuum dring for 8 h under 100 °C;
CH,); "C NMR(DMSO-d,, 500 MHz ), §: 155, 4)

43.75 MS: m/z 174.99 (M*), ITZE Wil B 4.
C27.59,H 3.45,N 32.16; Szl {fi. C27.72,
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Table 2  Effect of reaction temperature on yield of DNDZ
reaction temperature/°C yield/%
80 67.5
90 80.7
100 82.2
110 83.9
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Table 3  Effect of reaction time on yield of DNDZ TCE, DI {5 05t I 2, R i Jit 7 — o B S 1 Rl 2, A2 iF
reaction time/h yield/% T%Z:Hﬁﬂ@?ﬁ%%ﬂc}iﬂj,‘U%iiﬁ%li’éiﬁkHﬁ}t
4.5 68.6 % DNDZ,
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Scheme 2 Speculated reaction mechanism under Mg’ " catalysis
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Synthesis of 2-( Dinitromethylene) -1 ,3-diazacyclopentane (DNDZ) Catalyzed by Magnesium lon

LIU Pan', XU Zhi-bin' , WANG Bo-zhou’, GE Zhong-xue’, WANG Peng' , MENG Zi-hui'
(1. Beijing Institute of Technology ,Beijing 100081, China; 2. Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: As an important intermediate for new energetic materials, 2-( dinitromethylene)-1, 3-diaza- cyclopentane ( DNDZ)

attracts more attentions in recent years. Herein the necleophilic reaction between 1,1-diamino-2,2-dinitroethylene (FOX-7) and

1,2-diaminoethane catalyzed by magnesium ion was studied and the DNDZ was synthesized in yield of 83.9% with high purity

(99% ) under the optimum conditions: the reaction temperature and time were 110 °C and 5.5 h respectively and the best catalyst

was new prepared Mg(OAc),( 30% ). The structure of the product was characterized by IR, NMR, MS and elemental analysis.

Key words: organic chemistry; 2-( dinitromethylene)-1, 3- diazacyclopentane; 1, 1-diamino-2, 2-dinitroethylene; energetical

material
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