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brEl 2% {H Fourier & 185, 45 Rl M R /N K1 24-MDNI LS FAFR( x10°) SER0RE (A" x10°)
Te Ak , & B T % F 4% 1) [ P S 80, Hop B 3 5% Table 1  Atomic coordinates ( x10*) and equivalent isotropic
FH A ] S PSS B TE L 2 A 255 g 4 AT 0 25 A 1 TF displacement parameters (A? x10°) for 2,4-MDN|

4y B B SHELX97 ( Sheldrick, 1990 ) #1 SHELX97 atom X Y Zz Uy
( Sheldrick, 1997 ) % ¢ 52 ik . o) 7720(3)  8399(2)  2416(1) 30(1)
0(2) 9422(2)  8923(2)  1638(1) 39(1)

3 ZEEiR O(3)  16377(3)  11563(2)  2123(1) 39(1)
O(4)  16900(3) 11505(2)  3037(1) 40(1)

3.1 2,4-MDNI iy Bk 24y 0(5) 7281(2)  8381(2) ~53(1) 32(1)
RO A5 X HRAT AT 2, 4-MDNI ok Of%) S0 ) et 4
4y H T L B R R 1 <3 B O(7)  -1956(3)  11650(2) 332(1) 35(1)
A SAL N B O(8)  —1345(3) 11401(2)  -577(1) 39(1)
AR A bR A SRR B 781 F 3 1 B R 40 N(T) 12614(3)  10135(2)  2235(1) 22(1)
RS T3 2 TR 3,80 My TR 4. N(2) 11230(3)  9302(2)  3055(1) 20(1)
N(3) 9263(3)  8876(2)  2155(1) 24(1)

N(4) 15851(3)  11234(2)  2606(1) 29(1)

N(5) 2366(3)  9984(2)  -360(1) 20(1)

N(6) 3761(3)  9542(2) 505(1) 21(1)

N(7) 5702(3)  8688(2)  —348(1) 25(1)

N(8) ~858(3) 11238(2) ~75(1) 28(1)

c(1) 13883(3)  10464(2)  2684(1) 22(1)

c(2) 11025(3)  9441(2)  2478(1) 18(1)

c(3) 13082(3)  9966(2)  3190(1) 22(1)

2 A MDNI 04 T2 C(4) 9849(3)  8535(2)  3459(1) 28(1)
c(5) 3947(3)  9413(2) ~70(1) 19(1)

Fig.1 Molecular structure of 2 ,4-MDNI c(6) 1103(3)  10510(2) 56(1) 20(1)

C(7) 1895(3)  10258(2) 592(1) 22(1)
O N 06) C(8) 5140(4) 8987(3) 964 (1) 35(1)
NG L
0(4) ’ﬁ ;
o// ca)‘@z) 0\0’< 7N(5) %2 2,4-MDNIy#EK (A)
CE) NE) (!C(8)N(6) /0(6) 0 Table 2 Bond lengths (A) of 2, 4-MDNI

v o) JCU) N(@®) bond length/A bond length/A
SCON o O(1)—N(3)  1.225(2) O(5)—N(7)  1.236(2)
B2 2,4-MDNI [ — 4 i B E O(2)—N(3) 1.221(2) O(6)—N(7) 1.219(2)
Fig.2 2D Packing arrangement of 2, 4-MDNI O(3)—N(4) 1.222(2) O(7)—N(8) 1.238(2)
O(4)—N(4)  1.232(2) O(8)—N(8)  1.228(2)
C(1)—C(3) 1.373(3) C(6)—C(7) 1.374(3)

C(3)—H(3) 0.95 C(7)—H(7) 0.95

C(4)—H(4A) 0.98 C(8)—H(8A) 0.98

C(4)—H(4B) 0.98 C(8)—H(8B) 0.98

C(4)—H(4C) 0.98 C(8)—H(8C) 0.98
N(1)—C(1) 1.355(2) N(5)—C(5) 1.311(3)
N(1)—C(2) 1.315(2) N(5)—C(6) 1.349(2)
N(2)—C(2) 1.369(2) N(6)—C(5) 1.363(2)
N(2)—C(3) 1.348(2) N(6)—C(7) 1.357(2)
N(2)—C(4) 1.471(2) N(6)—C(8) 1.476(2)
B3 2,4-MDNI7E & i 3D HEFHLA N(3)—C(2) 1.436(2) N(7)—C(5) 1.443(2)
Fig.3 3D packing of 2, 4-MDNI in crystal lattice N(4)—C(1) 1.434(2) N(8)—C(6) 1.432(3)
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%3 2,4-MDNI B4

Table 3 Selected bond angles of 2, 4-MDNI

F5 2,4-MDNI IEJEFAPR( x10") GAA0RIEA (A x107)
Table 5
displacement parameters (A* x10°) for 2, 4-MDNI

Hydrogen coordinates ( x 10*) and isotropic

bond angel/(°) bond angel/(°)

C(2)—N(1)—C(1) 102.25(15) C(5)—N(5)—C(6) 102.10(15) atom ¥ v 7 &
C(2)—N(2)—C(4) 129.25(18) C(5)—N(6)—C(8) 130.25(17)

C(3)—N(2)—C(2) 105.61(16) C(7)—N(6)—C(5) 105.45(15) H(3) 13700 10 3552 ¥
C(3)—N(2)—C(4) 125.05(16) C(7)—N(6)—C(8) 124.22(16) H(4A) 10539 $>17 3833 42
C(3)—C(1)—N(4) 126.48(19) | C(7)—C(6)—N(8) 125.82(18) H(4B) R 7561 3225 42
N(1)—C(1)—C(3) 112.72(17) || N(5)—C(5)—N(6) 114.58(17) H(4C) 8454 9014 3487 42
N(1)—C(1)—N(4) 120.80(18) N(5)—C(5)—N(7) 121.69(16) H(7) 1274 10525 945 26
N(1)—C(2)—N(2) 114.09(17) N(5)—C(6)—C(7) 113.15(17) H(8A) 5301 7959 920 53
N(1)—C(2)—N(3) 121.78(16) N(5)—C(6)—N(8) 121.02(17) H(8B) 4477 9194 1333 53
N(2)—C(2)—N(3) 124.12(18) N(6)—C(5)—N(7) 123.72(17) H(8C) 6558 9439 944 53
N(2)—C(3)—C(1) 105.33(17) N(6)—C(7)—C(6) 104.72(16)

&4 MDNI R —HAMA

Table 4 Selected torsion angles for 2, 4-MDNI

bond angle/(°)

C(1)—N(1)—C(2)—N(2) ~0.57 (0.20)
C(1)—N(1)—C(2)—N(3) ~179.88 (0.16)
C(2)—N(1)—C(1)—C(3) 0.52 (0.21)
C(2)—N(1)—C(1)—N(4) 179.58 (0.16)
C(2)—N(2)—C(3)—C(1) -0.06 (0.20)
C(3)—N(2)—C(2)—N(1) 0.41 (0.21)
C(3)—N(2)—C(2)—N(3) 179.71 (0.16)
C(4)—N(2)—C(2)—N(1) -176.23 (0.17)
C(4)—N(2)—C(2)—N(3) 3.06 (0.29)
C(4)—N(2)—C(3)—C(1) 176.76 (0.17)
C(5)—N(5)—C(6)—C(7) -0.30 (0.21)
C(5)—N(5)—C(6)—N(8) -179.81 (0.16)
C(5)—N(6)—C(7)—C(6) ~0.21 (0.19)
C(6)—N(5)—C(5)—N(6) 0.16 (0.21)
C(6)—N(5)—C(5)—N(7) 178.96 (0.16)
C(7)—N(6)—C(5)—N(5) 0.03 (0.21)
C(7)—N(6)—C(5)—N(7) -178.74 (0.16)
C(8)—N(6)—C(5)—N(5) 176.77 (0.19)
C(8)—N(6)—C(5)—N(7) —-2.00 (0.30)
C(8)—N(6)—C(7)—C(6) —-177.20 (0.17)
O(1)—N(3)—C(2)—N(1) -171.13 (0.16)
O(1)—N(3)—C(2)—N(2) 9.63 (0.27)
0(2)—N(3)—C(2)—N(1) 8.18 (0.27)
0O(2)—N(3)—C(2)—N(2) -171.06 (0.17)
O(3)—N(4)—C(1)—N(1) -1.39 (0.26)
O(3)—N(4)—C(1)—C(3) 177.54 (0.19)
O(4)—N(4)—C(1)—N(1) 179.20 (0.17)
O(4)—N(4)—C(1)—C(3) -1.87 (0.28)
O(5)—N(7)—C(5)—N(5) 168.85 (0.17)
O(5)—N(7)—C(5)—N(6) -12.46 (0.26)
O(6)—N(7)—C(5)—N(5) -10.73 (0.26)
O(6)—N(7)—C(5)—N(6) 167.96 (0.18)
O(7)—N(8)—C(6)—N(5) 177.85 (0.17)
O(7)—N(8)—C(6)—C(7) -1.60 (0.28)
O(8)—N(8)—C(6)—N(5) -1.51 (0.26)
O(8)—N(8)—C(6)—C(7) 179.04 (0.18)
N(1)—C(1)—C(3)—N(2) -0.29 (0.22)
N(4)—C(1)—C(3)—N(2) -179.29 (0.16)
N(5)—C(6)—C(7)—N(6) 0.33 (0.21)
N(8)—C(6)—C(7)—N(6) 179.82 (0.17)
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3.2.2 TG-DSC 3%

TG-DSC i 7E N, A5 M 171 RE i 19 45 12 F 2k
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WL G [ 50 ~420 °C, IR 45 B a0 5 FlE 6 R .
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Crystal Structure and Thermodynamic Properties of 1-Methyl-2 ,4-dinitroimidazole

ZHANG Xiao-yu, CHI Yu, HUANG Ming, WANG Jun
(Institute of Chemical Materials, CAEP, Mianyang 621900, China)

Abstract: 1-Methyl-2, 4-dinitroimidazole(2,4-MDNI) was synthesized via nitration, thermal rearrangement and methylation with
imidazole as primary material. The single crystal of 1-methyl-2, 4-MDNI was cultivated in acetone and its crystal structure was
determined by a four-circle X-ray diffractometer. The results indicate that the crystal is orthorhombic, space group P,,,,,, , with
crystal parameters; a=6.215(12)A, b=9.431(19)A, ¢=23.531(5)A, V=1379.3(5)A’ ,a=B=y=90°, D_=1.658 g - cm °,
Z=8, F(000) =704 and & =0.149 mm ~'. The results reveal that 2,4-MDNI has good thermal stability, and exhibits different
thermodynamic behavior under different conditions.

Key words: physics chemistry; energetic material; 1-methyl-2 ,4-dinitroimidazole(2,4-MDNI) ; crystal structure; thermal properties
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