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Table 1  Crystallographic data for 4 ,5-MDNI
parameter results
chemical formula C,H,N,O,
formula weight 172.11
crystal size/mm 0.24 x0.30 x0.43
0 rang for date collection/(°) 2.9~27.6
crystal system orthorhombic
space group Pna2(1)/n
a/nm 0.8412(2)
b/nm 1.2646(3)
c/nm 0.6563(1)
volume/nm? 0.6982(3)
V4 4
calculated density/g « cm ~* 1.637
F(000) 352
absorption coefficient/mm 0.15
reflections collected 3573
unique 648
w/mm ! 0.147
S 0.95
WR(F,) 0.112
P P=(F +2F:) /3

o)
H@4B) SIH(4c)

1 4,5-MDNI {53 1454

Fig.1 Molecular structure of 4,5-MDNI
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B2 4,5-MDNI f g s R
Fig.2 Packing of 4,5-MDNI in crystal structure
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Table 2 Selected bond angles of 4,5-MDNI

bond angle/(°) || bond angle/(°)
N(2)—C(1)—N(1)  112.9(3) || H(4A)—C(4)—H(4C) 109.5
N(2)—C(1)—H(1) 123.5 H(4B)—C(4)—H(4C) 109.5
N(1)—C(1)—H(1)  123.5 C(1)—N(1)—C(3) 105.7(2)
N(2)—C(2)—C(3) 111.0(3) C(1)—N(1)—C(4) 124.1(3)
N(2)—C(2)—N(4)  119.5(3) || C(3)—N(1)—C(4) 130.2(2)
C(3)—C(2)—N(4) 129.2(3) || C(1)—N(2)—C(2) 104.5(2)
N(1)—C(3)—C(2)  105.9(2) || O(2)—N(3)—O(1) 125.1(3)
N(1)—C(3)—N(3) 122.7(2) | O(2)—N(3)—C(3) 117.8(3)
C(2)—C(3)—N(3) 131.3(3) O(1)—N(3)—C(3) 117.2(3)
N(1)—C(4)—H(4A) 109.5 O(3)—N(4)—O0(4) 123.9(4)
N(1)—C(4)—H(4B) 109.5 O(3)—N(4)—C(2) 118.8(3)
H(4A)—C(4)—H(4B) 109.5 O(4)—N(4)—C(2) 117.3(3)
N(1)—C(4)—H(4C) 109.5

4 fe At A 2012 % H#20% F 14 (40-43)
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&3 4,5-MDNI K
Table 3 Selected bond lengths of 4,5-MDNI

bond length/nm bond length/nm

C(1)—N(2) 0.1318(5) C(4)—N(1) 0.1470(4)

C(1)—N(1)  0.1344(4) || C(4)—H(4A) 0.09600
C(1)—H(1)  0.09300 C(4)—H(4B)  0.09600
C(2)—N(2)  0.1337(4) | C(4)—H(4C) 0.09600
C(2)—C(3) 0.1365(4) N(3)—O(2)  0.1212(3)
C(2)—N(4)  0.1436(4) N(3)—O(1)  0.1218(3)
C(3)—N(1)  0.1361(4) N(4)—0(3)  0.1220(5)

C(3)—N(3) 0.1423(3) N(4)—O(4)  0.1222(4)

*£4 4,5-MDNI #4r 1 £
Table 4 Selected torsion angles of 4,5-MDNI

4 4,5-MDNI (¥ &5 B

Y GIB772A - 1997 {25177 %) 602. 2 J3%
JEME 3wk, R AT WL-T AU $3 7 8% ) ik A I s
4,5-MDNIfHRIERER , 2548 35 mg, ki 10 kg, %
il B2 25 em HAZE R LK 6,

Y GIB772A = 1997 (K 25 A Tr 35 ) Hh BE 45 I
MATT 5 602. 1 FRIEBERIE SR WM-T RS SR 24X
i 4, 5-MDNI Fy AR KRR, KA 1F 2 . 254820 mg,
90°12 1, 3% 3.92 MPa, AR Sy 0% , [FRE A1
TARSZIGMAS TNT 5 4% ~8% ,TATB 2k 0% ,

bond angle/(°) || bond angle/(°)
N(2)—C(2)—C(3)—N(1) 0.7(3) || C(3)—C(2)—N(2)—C(1) -0.3(4)
N(4)—C(2)—C(3)—N(1) —174.1(3) || N(4)—C(2)—N(2)—C(1) 174.8(3)
N(2)—C(2)—C(3)—N(3) —179.5(3) || N(1)—C(3)—N(3)—0(2) ~155.1(3)
N(4)—C(2)—C(3)—N(3) 5.4(4) || C(2)—C(3)—N(3)—0(2) 24.8(3)
N(2)—C(1)—N(1)—C(3) 6.0(5) || N(1)—C(3)—N(3)—0(1) 23.5(4)
N(2)—C(1)—N(1)—C(4) 0.2(4) || C(2)—C(3)—N(3)—0O(1) -156.6(3)
C(2)—C(3)—N(1)—C(1) 179.3(3) || N(2)—C(2)—N(4)—0(3) —143.7(4)
N(3)—C(3)—N(1)—C(1) -0.3(3) || C(3)—C(2)—N(4)—0(3) 30.5(5)
C(2)—C(3)—N(1)—C(4) 179.6(3) || N(2)—C(2)—N(4)—0O(4) 34.1(4)
N(3)—C(3)—N(1)—C(4) 0.5(5) || C(3)—C(2)—N(4)—0O(4) -151.8(3)
N(1)—C(1)—N(2)—C(2) 0.1(4)

&5 4,5-MDNI A HZ L
Table 5 H-Bonding parameters of 4,5-MDNI

d(D—H) H---A D--A D—H---A
D—H-A /nm /nm /nm /(°)
C(1)—H(1)--O(1) 0.093 0.249 0.3150(4) 128
C(4)—H(4A)---O(4) 0.096 0.248 0.3428(5) 170

6 4,5-MDNI 5 — 2L 4 24 fif ol Jg BE 1 Ll %2

Table 6 Impact sensitivities of 4,5-MDNI and some explo-
sives
explosive 4,5-MDNI ~ TATB TNT RDX HMX
explosion 0 0 8 80 100

probability /%

Hi1% 6 A iH,4,5-MDNI [y fif of Jo 52 44 1 ME 5 (1
0, TATB A . SCHk[4 14iiE 4,5-MDNI (Y
Wil 78 °C, 5 TNT(80.2 °C) #124,{H 4,5-MDNI
H 73 RALA 60% , AR B4, 5-MDNI i 5[] T, 1
AT REVE NI 5 HE 25 TNT R
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Cystal Structure and Sensitivity of 1-Methy-4 ,5-dinitroimidazole

WANG Xico-jun' , LU Zhi-yan' , WANG Jian-long’, SHANG Feng-qin' , ZHANG Guang-yuan' ; YANG Yan-peng', QIN Liang'
(1. Research Institute of Gansu Yinguang Chemical Industry Group, Baiyin 730900, China; 2. College of Chemical Engineering and Environment, North
University of China, Taiyuan 030051, China)

Abstract: 1-Methy-4 ,5-dinitroimidazole (4,5-MDNI) was prepared. The single crystal of 4,5-MDNI was cultivated. The single
crystal structure was determined by a X-ray diffractometer. The results show that the crystal is orthorhombic, space group
Pna2 (1) /n with crystal parameters of; a=0.8412(2) nm, b= 1.2646(1) nm,c= 0.6563(1) nm,V =0.6982 (3) nm*,Z=4,
D,=1.637 g+ cm ™, u=0.15 mm ™' and F(000) =352. The impact and friction insenstitvity of 4,5-MDNI were tested by
GJB772 —=1997 method. 4,5-MDNI is insensitive to impact and friction and close to TATB.

Key words: physical chemistry; 1-methy-4,5-dinitroimidazole(4,5-MDNI) ; crystal structure; insensitivity
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