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Fig.1 Molecular structure of ADNP

B2 ADNP [ fh g o AR
Fig.2 Packing of ADNP molecule in the crystal lattice
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Table 1 Bond lengths for ADNP Table 4 Hydrogen bond parameters of ADNP
bond length/A D—H-A d(D—H) d(H--A) d(D--A) (D—H—A)
N(1)—C(3) 1.319(2) A /A A ¢
N(1)—N(2) 1.324(2) N(3)—H(3B)---N(1) 0.88(3)  2.60(3) 3.225(3) 128(2)
N(2)—N(3) 1.390(2) N(3)—H(3B)---O(1) 0.88(3) 2.40(3) 2.852(3) 112.3(18)
N(3)—H(3A) 0.92(3) N(3)—H(3B)---O(3) 0.88(3) 2.37(3) 3.193(3) 155(2)
C(1)—C(2) 1.354(2)
C(2)—C(3) 1.377(3)
N(2)—C(1) 1.363(2) 3.2 TG-DSC 53 #f
N(3)—H(3B) 0.88(3) e v s JUN .
C(2>fH(2A) 0.9300 TG'DSC {Mﬁhz’fﬁﬂﬁﬁ HA {&\Nz ﬁ@/ﬁ’f*?ﬁ

&2 ADNP A

Table 2 Bond angles for ADNP

bond angle/(°)
C(3)—N(1)—N(2) 103.87(14)
N(1T)—N(2)—C(1) 110.83(14)
C(1)—N(2)—N(3 131.66(16)
C(2)—C(1)—N(2) 108.70(15)
N(2)—C(1)—N(4) 124.22(15)
C(1)—C(2)—C(3) 102.14(16)
C(3)—C(2)—H(2A) 128.9
N(1)—C(3)—C(2) 114.47(15)
C(2)—C(3)—N(5) 126.21(16)
N(T)—N(2)—N(3) 117.49(15)
C(2)—C(1)—N(4) 127.06(17)
C(1)—C(2)—H(2A) 128.9
N(1)—C(3)—N(5) 119.31(16)

%3 ADNP [ f

Table 3 Torsion angles for ADNP

bond torsion angle/(°)
C(3)—N(1)—N(2)—C(1) 0.25(17)
C(3)—N(1)—N(2)—N(3) -178.38(15)
N(3)—N(2)—C(1)—C(2) 178.16(18)
N(1)—N(2)—C(1)—N(4) 178.14(15)
O(1)—N(4)—C(1)—C(2) 169.07(17)
O(2)—N(4)—C(1)—C(2) -9.6(3)
O(2)—N(4)—C(1)—N(2) 172.37(15)
N(2)—C(1)—C(2)—C(3) 0.08(18)
N(2)—N(1)—C(3)—C(2) -0.20(18)
N(2)—N(1)—C(3)—N(5) ~178.98(14)
C(1)—C(2)—C(3)—N(5) 178.76(16)
O(4)—N(5)—C(3)—N(1) -175.84(15)
O(4)—N(5)—C(3)—C(2) 5.5(3)
O(3)—N(5)—C(3)—C(2) ~173.96(17)
N(1)—N(2)—C(1)—C(2) -0.22(19)
O(1)—N(4)—C(1)—N(2) -9.0(3)
N(3)—N(2)—C(1)—N(4) -3.5(3)
N(4)—C(1)—C(2)—C(3) ~178.21(15)
C(1)—C(2)—C(3)—N(1) 0.07(19)
O(3)—N(5)—C(3)—N(1) 4.7(2)
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Fig.3 TG-DSC curves of ADNP
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5-trinitro-1 H-pyrazole: a stable all carbon-nitrated arene [ ) ].

Synthesis, Crystal Structure and Thermal Property of 1-Amino-3, 5-dinitropyrazole

JIANG Tao'’, ZHANG Xiao-yu’, JING Mei'’, SHU Yuan-jie’, WANG Jun’
(1. School of Materials Science and Engineering, Southwest University of Science and Technology, Mianyang 621010, China; 2. Institute of Chemical
Materials, CAEP, Mianyang 621900, China)

Abstract: 1-Amino-3, 5-dinitropyrazole (ADNP) was synthesized using 3, 5-dinitropyrazole as raw material and 2,4 ,6-trimethyl-
benzenesulfonic hydroxylamine (MSH) as aminating agent with a yield of 60.7% . Its structure was characterized by IR, NMR,
MS and element analyses. The single crystal was cultivated in ethanol. Its single crystal structure was determined by a four-circle
X-ray diffractometer. Its thermal properties were studied by TG-DSC. Results show that the crystal is orthorhombic, space group
P2 (1) /n with crystal parameters of a=5.543(2)A, b=9.866(4)A, c=11.745(5)A, Z=4, D_=1.79 g - cm™, V=642.3(4)A’.
Thermal analyses demonstrate that there is a sharp mass loss process from 170 °C to 266 °C with 99.1% mass loss. The two endo-
thermic peaks temperatures appear at 110 °C and 264 °C.

Key words: organic chemistry; 1-amino-3,5-dinitropyrazole( ADNP) ; synthesis; crystal structure; thermal property
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