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Table 1 Experimental & predicted IgE,, values of sixteen nitramine compounds

IgEs, A
compound - - deviation

experimental predicted
2,4-Dinitro-2 ,4-diazapentane 1.129 1.453 -0.324
2,4 ,6,8-Tetranitro-2 ,4,6 ,8-tetraazanonane 0.740 0.789 -0.049
1,9-Diacetoxy-2,4,6,8-tetranitro-2 ,4 ,6 ,8-tetraazanonane 1.144 1.040 0.104
1,3-Dinitro-1,3-diazacyclobutane 0.796 0.871 -0.075
1,3,5-Trinitro-1,3,5-triazacyclohextane 0.396 0.251 0.145
1,3,5,7-Tetranitro-1,3,5,7-tetraazacyclooctane 0.461 0.567 -0.106
1,3,5,7,9-Pentanitro-1,3,5,7 ,9-pentaazacyclodecane 0.471 0.476 -0.005
1,4-Dinitro-1,4-diazacyclohexane 1.203 0.988 0.215
1,4,5,8-Tetranitro-1,4 ,5,8-tetraazadecaline 0.735 0.710 0.025
2,5-Dinoitro-2 ,5-diazahexane-3 ,4-dione 0.740 0.906 -0.166
2 ,5-Dinitro-2 ,5-diazahexane 0.916 0.953 -0.037
1,4-Dinitrotetrahyroimidazo[ 4 ,5-d ] -imidazol-(1H,3H) -dione 1.182 1.069 0.113
N, N-bis(2-Nitroxyethyl) -nitramine 0.767 0.911 -0.144
2,4 ,6-Trinitro-2 ,4 ,6-triazaheptane 0.907 0.536 0.371
3,5-Dinitro-3 ,5-diazaheptane 1.097 0.945 0.152
1,5-Endomethylene-3,7-dintro-1,3,5,7-tetraazacyclooctane 1.241 1.408 -0.167

F 2 34 PRI RS PR AR IgE,,
Table 2 Experimental & predicted IgE,, values of thirty-four nitro aromatic compounds

compound 85 - - deviation

experimental predicted
1,3-Dinitrobenzene 0.498 0.737 -0.239
1,3,5-Trinitrobenzene 0.800 0.748 0.052
1-Methyl-2 ;4 6-trinitrobenzene 0.836 0.912 -0.076
1,3-Dimethyl-2 ,4 6-trinitrobenzene 1.045 1.012 0.033
1,3,5-Trimethyl-2 ,4 ,6-trinitrobenzene 0.953 1.153 -0.200
1-Hydroxy-2,4,6-trinitrobenzene 0.953 0.899 0.054
1-Methoxy-2 ,4 ,6-trinitrobenzene 1.456 1.261 0.195
1-Methyl-3-hydroxy-2 ,4 ,6-trinitrobenzene 0.717 1.011 -0.294
1-Amino-2,4 ,6-trinitrobenzene 0.836 0.922 -0.076
1,3-Diamino-2,4,6-trinitrobenzene 1.040 1.059 -0.019
2,6-Diamino-3,5-dinitropyridine 1.093 1.144 -0.051
2,6-Dimethoxy-3,5-dinitropyridine 1.313 1.404 -0.091
2,6-Bis(2,4,6-trinitrophenylamino) -3 ,5-dinitropyridine 0.949 1.024 -0.075
1-Chloro-2,4 ,6-trinitrobenzene 0.827 0.709 0.118
1,3-Dichloro-2 ,4 ,6-trinitrobenzene 0.407 0.547 -0.140
1,5-Dinitronaphthalene 1.049 1.139 -0.090
1,4,5-Trinitronaphthalene 1.040 0.935 0.105
1,4,5,8-Tetranitronaphthalene 0.917 0.819 0.098
2,2°,4,4°,6,6 “Hexannitrobiphenyl 0.702 0.865 -0.163
2,2°,4,4°,6,6“Hexanitrodiphenylmethae 0.613 0.777 -0.164
2,2%,4,4°,6,6“Hexanitrodiphenylethane 0.590 0.649 -0.059
2,2°,4,4°,6 6 “Hexanitrostilbene 0.736 0.829 -0.093
2,2°,4,4°,6 ,6 “Hexannitroazobenzene 0.914 1.099 -0.185
3,3*Dimethyl-2,2°4 ,47,6 ,6 “hexannitroazobenzene 1.126 1.158 -0.032
2,2°,4,4°,6 6 “Hexanitrooxanilide 1.164 1.290 -0.126
2,2°,4,4°,6 ,6 “Hexanitrodiphenylsulfide 0.408 0.805 -0.397
3-Methyl-2,274 47,6 ,6 hexanitrodiphenylsulfide 0.757 0.792 -0.035
3,3 Dimethyl-2,2%4,4",6 ,6-hexanitrodiphenylsulfide 0.933 0.834 0.099
2,274,476 ,6 “Hexanitrodiphenylsulfone 1.023 1.151 -0.128
1,8-Dinitronaphthalene 1.143 1.130 0.013
2,2,2" ,4,4°4" 16,6°,6" -Nonanitrom-terphenyl 1.216 1.274 -0.058
1,3-Dihydroxy-2,4,6-trinitrobenzene 1.090 1.024 0.066
1,3,5-Triamino-2,4 ,6-trinitrobenzene 1.249 1.309 -0.060
2,2°,4,47,6,6 “Hexanitrodiphenylamine 0.701 0.979 -0.278
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Table 3 18 atomic types and their descriptors and intrinsic val-
ues
. intrinsic atom- . intrinsic
atom-type  descriptor descriptor
value type value
N
CH,= X; 3.000 CH— X 1.333
—N= X 3.000 —CH= X, 2.000
Va
—N X, 2.000 —NH— Xj, 2.500
AN
o= X, 7.000 —cl X, 4.111
—CH,— X, 1.500 aCa Xia 2.000
7
—N Xe 2.000 —S— X5 3.500
AN
7
—CH; X, 2.000 —S Xi6 0.917
AN
N
/C: Xg 1.667 BaCa Xi7 1.667
—0— X 3.500 aNa X 2.000

Note: « is aromatic bond; g is single bond.
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of nitroaromatic energetic compounds based on molecular struc-

Prediction of the Electrostatic Sensitivity of Nitro Compounds with Electrotopological State Indices

ZHOU Lu-lu, JIANG Jun-cheng, PAN Yong, WANG Rui
(Institute of Safety Engineering, Nanjing University of Technology, Jiangsu Key Laboratory of Urban and Industrial Safety, Nanjing 210009 )

Abstract: The relationship between the electrostatic sensitivity and the molecular structure for 16 kinds of nitramine compounds
and 34 kinds of nitro aromatic compounds were established based on the theory of the electrotopological state (E-state). Quantita-
tive structure-property relationship ( QSPR) model by Multiple linear regression method were established. The correlation
coefficient and standard deviation of the nitramine compounds were 0. 782 and 0. 217, respectively, and those of the nitro
aromatic compounds were 0. 717 and 0. 195. Analysis of the model show that there is a better correlation between the
electrotopological state indices for atom type and the electrostatic sensitivity of the nitro class energetic materials, and it can be
used to predict the electrostatic sensitivity of nitro compounds effectively. The electrical condition of atoms affects the electrostatic
sensitivity importantly.

Key words: organic chemistry; nitro class energetic materials; electrostatic sensitivity; E-state indices; quantitative structure-
property relationship ( QSPR)
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