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Scheme 1 Synthetic route of DDPZO-i
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33 °C,' H NMR (600 MHz, DMSO-d,) &: 8.53
(2H, CH); "C NMR (600 MHz, DMSO-d,) &:
144.62, 142. 46; IR (KBr, v/cm™ ). 3658. 71,
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20, 1229.64, 1075.18, 1055.08, 1056.51, 893.70,
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1066.07, 1056.75, 891.75,
2.3.3 3,5-ZZRE-2,6-"WEME-1-SLmRES
0 CT,m7 mL20% RINERMR P IIMA1T.1g
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Scheme 2 The oxidation of 2,6-dichloropyrazine
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Fig.1 DSC-TG curve of DDPZO-i
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Ikt DDPZO-i B/ AHAE U MRS Politzer 2255 /05X
HRETHERE 32 1 AT, BER A5 9 DDPZO-i bRifEEE/R
HERKEH 169.4 k) - mol™ |5 T RDX(70.7 k) - mol™) i &5
T LLM-105(=12.0 kJ - mol™); DDPZO-i {45l %5 s Ky
1.935 g - em™, @& T LLM-105(1.913 g - cm™); i it
Explore5 v6.02 #HH #H45H R 9070 m « 5™ RN
36.9 GPa, 5 T RDX (#8890 m - s~ 4 N
3.7 GPa),

£ 1 DDPZO-i fl1— 864525 i 48 55 P BE

Table 1 The detonation performances of DDPZO-i and some
explosives
explosive /g em™ flij’_{ggri(osl')' /Dm -5 ,/JGPa
DDPZO-i 1.935 169.4 9070 36.9
LLM-105!"¢] 1.913 -12.0 8560 33.4
TNTL'® 1.72 -65.5 7370 23.5
RDX"®! 1.818 70.7 8890 33.7

Note: ris the actual density, A{HS4(s) is the standard molar enthalpies of
formation in solid state, D is the detonation velocity, p is the detonation

pressure.
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Synthesis and Property of 3, 5-Diamino-2,6-dinitropyrazine-1-oxide

WANG Zhi, ZHANG Wen-quan, WANG Kang-cai, QI Xiu-juan, ZHANG Qing-hua
(Institute of Chemical Materials, CAEP, Mianyang 621999, China)

Abstract: A new energetic compound 3 ,5-diamino-2 ,6-dinitropyrazine-1-oxide (DDPZO-i) was synthesized with a yield of 40%
from 2 ,6-dichloropyrazine as the starting material. Its structure was characterized by IR, NMR and MS techniques. lts single crystal
structure was determined by X-ray diffraction (XRD) technique. Its thermal stability was studied by DSC and thermal decomposi-
tion peak temperature determined is 215 °C The measured density of DDPZO-i is 1.935 g - cm™, which is slightly higher than
LLM-105. The standard enthalpy of formation calculated by Gaussain03 software is 169.4 k] - mol™'. A possibile mechanism of
oxidation reaction of pyrazine skeleton was given. The detonation properties of DDPZO-i were estimated by Explore 5 v6.02 soft-
ware, and the detonation velocity and detonation pressure are 9070 m - s™' and 36.9 GPa, respectively, which are better than
those of LLM-105. The impact sensitivity measured by BAM impact sensitivity instrument is 5 J, which is higher than LLM-105.
Key words: energetic material; DDPZO-i; synthesis; detonation performance
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