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0 °C/h 3.5 h,)5FHZEFEERMN 20 h,80 ~85 C & *1 ADNI K
K AMAIN; 2 BEve 5%, *ﬁum_u{ﬂﬁw EUE K Table 1 Bond lengths for ADNI
%{fé{}i 40 oC{UU—7I<L %*ﬂfg%m’ 7J<YJ‘E,%Y[§,%: bond length/A bond length/A
. N(1)—C(1) 1.342(2) N(4)—O0(2) 1.217(2)
Y. 5y 22 % , 4fi & . 6%

k;f’ﬁ&ﬁ@w{f& 1.0 g, Hox 57'871/ EHEZ 95. 6%, N(1)—C(3)  1.360(2) N(4)—C(2)  1.430(2)
JER 170 ~172 °C, IR (KBr, v/cm™ ) : 3342, 3265, N(1)—N(2)  1.410(2) N(5)—O0(4) ~ 1.212(2)
1628 (—NH,), 3149, 754 (—CH), 1556 (C=1C), N(2)—H(2)  0.87(3) N(5)—0O(3) = 1.218(2)
| N(2)—H(3) 0.86(3) N(5)—C(3) 1.437(2)
1547, 1360 (—NO, ), 1155 (—CN), H NMR N(3)—C(3) 1 295(2) C(1)—C(2) 1.364(2)

(DMSO-d, ) 6: 7.049(s, 2H, —NH, ), 8.672 (s, N(3)—C(2)  1.347(2) C(1)—H(1)  0.9300
H, —CH), MS (ESI) m/z, 172.03[M-H] ", NE@)-O() 1.215(2) [NM)—O@) 1.217(2)

K0 0—8=0 %2 ADNI B4 £ F0 — 1 £

T)\ H20 MSH_ ()\ ’ © Table 2 Selected bond angles and torsion angles for ADNI

KOH DMF

NO; NO NH NO CH bond angle / (°)

2 3
I H 1 ' C(1)—N(1)—C(3) 106.01(12)
C(3)—N(1)—C(1)—C(2) 0.77(17)
Scheme 1 C(1)—N(1)—N(2) 122.13(14)
N(2)—N(1)—C(1)—C(2) 176.29(15)
C(3)—N(1)—N(2) 131.66(14)
2.3 ADNI B{FpEsE il C(3)—N(3)—C(2)—C(1) 0.98(18)
e e . o F 3H N(1)—N(2)—H(2) 108.4(16)

B i ADNI g T oK Sl BT 25 “CHE iR C(3)N(3)—C(2)—N(4) _179.32(14)
B, Z1e ¥k 10 d, 15 23R 5 @5 R Al ik, ik N(T)—N(2)—H(3) 110.2(17)
IR SE 20,212 mmx0. 156 mmx0. 123 mm f) 8.4 | N(1)—C(1)—=C(2)—=N(3) —1.13(18)

P - H(2)—N(2)—H(3) 99(2)
TE X G i S I, A B b i) Mo K, B4k N(1)—C(1)—C(2)—N(4) 179.20(14)
(N=0.71073 A) &5, 76 293.15 K T 0 /26 )7 X H C(3)—N(3)—C(2) 103.01(13)

. o, O(1)—N(4)—C(2)—N(3) -177.93(15)
i, 7 3.52°<0<26.00°,5<h<12, -6<k<6, O(1)—N(4)—0(2) 124.19(15)
-12<i<14 JERE NI 4&%@ 3372 Afi o s, Horpoph 0(2)—N(4)—C(2)—N(3) 3.7(2)

G 1236 4~ (Rint=0. 01 1520 (1 O(1)—N(4)—C(2) 117.49(14)

SEAT A 1236 A4S (Rint=0.0195) , Hod I>20 (1) 1Y O(1)—N(#)—C(2—C(1) 17(2)

171 AR o I F 25 AT AE IE . AR IR E5 4 1Y O(4)—N(5)—0(3) 125.66(16)

M NG5 R 8 1 45 51 B SHELXS-97 ( Sheldrick,1990) O(2)—=N(4)—C(2)—C(1) =176.64(17)

) - O(4)—N(5)—C(3) 117.16(16)

1 SHELXL-97 ( Sheldrick,1997 ) 72 )% 5¢ i o C(2)-N(3)—C(3)—N(1) 0.47(17)

N(1)—C(1)—C(2) 104.91(14)

3 #RE5WR C(2)—N(3)—C(3)—N(5) -179.33(14)
N(1)—C(1)—H(1) 127.5

3.1 ADNI Rk %H C(1)—N(1)—C(3)—N(3) -0.20(18)
N C(2)—C(1)—H(1) 127.5

B il AN T = = I %] 4

ADNI SR 43F 454 ﬁ%lﬂiﬁ@\*ﬁaaﬂ@ﬁ* {43 N(2)—N(1)—C(3)—N(3) _175.12(16)

AWK ~ K 3, EEEK A L A A S N(3)—C(2)—C(1) 112.40(14)
B 1 ~£ 3, BEE5H kW ADNIJg IE C—=N()—C(3)—N(5) 178.66(14)

2 J. N X po N(3)—C(2)—N(4) 120.98(14)
)QBE:%,PcaZ] llﬁjﬁq‘?,ao 10.0626 (14) A, b 55.6:834 NN —etaNs) Y
(8)A,c=11.5639(15)A,Z=4,V=647.96(15) A", C(1)—C(2)—N(4) 126.62(14)
F(000)=352.0,5=1.072,u (Mo K_)=0.163 mm™", O(4)—=N(5)—C(3)—N(3) 12.4(2)

B y , , _ N(3)—C(3)—N(1) 113.64(14)
w=1/[s*(F,)*+ (0.0447 P)*+ 0.0244 P] ,HrhP= 003N (5)—C(3)—N(3) 16740016
(F+2F) /3, By A S T4 1 SRS 18 )5, e 2 N(3)—C(3)—N(5) 123.24(14)

BT R, =0.0262, wR, =0.0698, % {2 1{H Fourier O(4)—=N(5)—C(3)—N(T) ~166.38(16)

N(1)—C(3)—N(5) 123.10(15)
AR T W i/ N E (AP) L, =—0.133 e + A7, 0(3)—N(5)—C(3)—N(1) 13.8(2)

BREE(AP),, =0.133 e A
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Table 3 Hydrogen bond parameters of ADNI

DA (/1/(0\D H) z/i/(n\H A) (/1/(0\D A) 55)0)H A)
C(1)—H(1)--0O(1) 0.93(3) 2.71(3) 2.804(2) 86 (2)
N(2)—H(2)---O(3) 0.87(3) 2.59(3) 2.794(2) 94(2)
N(2)—H(3)--0(3) 0.85(2) 2.48(2) 2.794(2) 103(2)
N(2)—H(3)--O(1) 0.86(3) 2.41(3) 3.198(2) 153(2)
N(2)—H(2)--N(3) 0.87(3) 2.34(3) 3.202(2) 172(2)

1 ADNI K2 T 451
Fig.1 Molecular structure of ADNI

B 2 ADNI 7> [a] S i K
Fig.2 Intermolecular hydrogen bonds of ADNI

3 ADNI T b il Jy ii i it i SfE AU
Fig.3 3D packing of ADNI along b axis direction
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4.40° ~5.64°, F 1 BKZERE R, L C—N #KIE
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1.357A" Wy &0 B EBJR T SR FEMER N (5)—
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il 5 Ik e R B 4 D LA R . N EE AN TR E,
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RS S B 2 O B o X 5 E S A i A R K 2 R AR
BN N—NO, .C—NO, #[ F% % NO, E—5
. N(T)—N(2) 8K 1.410(2) A, Ho— MRl I KE
25 N—N i 1.360A K i Iy BR_E i 5 5% i
B, 2 b2 RIRSEE F 4 LR IE 5 ER I A AY HL A 1R
K, HIH O(3)—N(5)—C(3)—N(1),13.8(2)°
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2,4-DNIFFXIRE g 0. 7° 80 7.9° " M 22 8 &, LR IIF
TR R 2 ) f A EL R WA AR T . & 4K L, ADNI
G PR Y R R K e PR T A U L X R A
HA BT E 1

FE ADNI 23T, H (1) A1 O (1) Bl 3 4 i 25
2.708 A, /N T B AT 6 AR R 12 2 2. 720AT
H(2)#1 O(3),H(3) 1 O(3) iy IEHEHE 85y 2. 587 A
2. 480A, t1 /T2 AT M AR 2R 42 2 A
2.750AM" LRI E R A TN AR, R 2 Al
F 3 A LI, ADNI P Z 3k | H R T 5480 T2
T T8 B4 58 9 40 T ) U8, N(2)—H(3) -0 (1) Al
N(2)—H(2)-N(3) XSS M 7E—ERE LA T
T & AR AR E P, AT BEAR 7 B B . A AR
m—m M EAE T, ADNI 3 T-7E 5 i v LA T % 16 55 137
JiaE W OB R S (I 3 R ) . i
ADNITE fi i (0 HE R R H0 0. 756, 3% i3 B ADNI i
TR 2> T HE BV g S Bl 1.774 g - em ™,
3.2 HIERESHT

76N, 73 30 mL - min™' , FHE#Z 10 °C - min™",
JRLBE 5 [ 50 ~ 360 °C 4% 4 T Ml it ADNI 1 $4 1E fE
DSC i1k (& 4) %W, 76 171 ~173 CILEMA —4W
BB W 172.4 °C, g ADNI & &, 5
F R AR S R (170 ~172 °C) —3, M 231.6 CH|
312.3 °C 2 [a] A WA~ 43 il O RS B 43 i 36 % R
231.6 °C,ZMip i Ay 265. 6 °C, Hi il 4 fif i i v S 2
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Fig.4 DSC curve of ADNI
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Synthesis, Crystal Structure and Thermal Property of 1-Amino-2, 4-dinitroimidazole

JING Mei'*, SHU Yuan-jie’, WANG Jun’, MA Qing’, ZHANG Xiao-yu’, HUANG Yi-gang’

(1. Department of Materials Science and Engineering , Southwest University of Science and Technology, Mianyang 62010, China; 2. Institute of Chemical Mate-
rials, CAEP, Mianyang 621900, China)

Abstract: 1-Amino-2, 4-dinitroimidazole (ADNI) was synthesized by amination of 2, 4-dinitroimidazole with 2, 4, 6-trimethyl-
benzenesulfonic hydroxylamine (MSH) in a total yield of 57.8%. The structure of ADNI was characterized by IR, '"H NMR,
LC-MS and single crystal X-ray diffraction. Results show that ADNI belongs to orthorhombic system, space group Pca2, with a=
10.0626(14) A, b=55.684(8) A, c=11.5639(15) A, Z=4, D_=1.774 g - cm™, and DSC test results reveal that ADNI has
good thermal stability.

Key words: organic chemistry; energetic compound; 1-amino-2, 4-dinitroimidazole; synthesis; structure and property
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