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Prediction on Density of Aromatic Polynitro Compounds via
the Artificial Neural Networks

CAI Hong-hua, TIAN De-yu, LIN Zhen-tian, LIU Jian-hong, HONG Wei-liang
(College of Chemistry and Chemical Engineering, Shenzhen University, ShenzhénGuangdong 518060, China)

Abstract: The densities of a series of aromatic polynitro compounds are predictedsvia an artificial neural network
(ANN) based on erroneous reversed dissemination method. The results show a better correlation between the
densities and molecular structures of aromatic polynitro compound§. Selecting molecular structure describers
(MSD) as input characteristics parameters, a better predicted accuracy is obtained. The relative error between the
predicted values and literature ones of the densities of aromatic pelynitro compounds is within +10%.
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’ N N dissemination neural network
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Table 1 Molecular subgraph of aromatic polynitro compounds
al a2 a3 a4 ad a6 a7 a8 a9 al0 all al2 al3 ald alb
H
@ | H H . H NH .
—NOz, ,—NOz ,—NOz =~ N—N —C—C— | | —CHs \ N SNHB —CHs . —CH  —COOH —COH
|  —C=C— —N— :
H
2
Table 2 MSD of aromatic polynitro.compounds
al a2 a3 ¢ad a5 a6 a7 a8 a9 al0 all al2 al3 al4 al5

1 tetranitrodibenztetrazapentalene 2 4 4 0, 2 O O 0 0 0 0O 0 0 o0 0
2 2,4,6,2",4,6'-hexanitro-diphenylamine 2 4 0 2 0 0 0 0 1 0 0 0 0 0 0
3 3,3 -diamino-2,2',4.4',6,6 -hexanitrobiphenyl 2 4 0 2 0 0 0 0 0O 0 2 0 0 0 0
4 3-nitrobiphenyl 240 1 0 o o0 o 0O o 0 o 0 0 o0 0
5 (2)-1,2-bis(2.4,6-trinitrophenyl)ethylene 24 0 2 0 O 1 0O 0 0 o0 0 0 o0 0
6 1,3,5-trinitrobenzene 1 0 3 0 0 0 0 0 0 0 0 0 0 0 0
7 1,3-dinitrobenzene 1 o 2 o0 O O o O O O 0 0 0 O 0
8 1,4-dinitrobenzene 1 o o 2 o0 0 0 o 0 o0 0 0 0 O 0
9 2.3.4,6-tetranitroaniline 1 2 1 1 0 0 O o o0 0 0 O 0 0 0
10 2,4-dinitroaniline 1 1 0 1 0 0 0 0 0 0 1 0 0 0 0
11 2,6-dinitroaniline 1 2 0 0 0 0 0 0 0 0 1 0 0 0 0
12 1-methyl-2,4-dinitrobenzene 1 i1 o 1 o O O 1 o o0 0 0 0 o0 0
13 2,4,6-trinitromcresol 1 2 0 1 0 0 0 1 0O 0 0 0 1 0 0
14 triaminotrinitrobenzene 1 2 0 1 0 0 0 0 0 0 3 0 0 0 0
15 2,4,6-trinitrophenol 1 2 0 1 0 0 0 0 0 0 0 0 1 0 0
16 4-nitrobiphenyl 2 0 0 1 0 0 0 0 0 0 0 0 0 0 0
17 3,4-dinitrodiphenylamine 2 0 1 1 0o o0 o o0 1 0 0 0 0 O 0
18 2,5-dinitroaniline 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0
19 3,5-dinitroaniline 1 o 2 o0 O O O O O O 1 o0 0 O 0
20  3-nitrobenzenamine 1 0 1 0 0 0 0 0 0 0 1 0 0 0 0
21 2-nitrobenzenamine 1 1 o o0 0 0 O 0O 0 O 1 o 0 0 0
22 4-nitrobenzenamine 1 0 0 1 0 0 0 0 0 0 1 0 0 0 0
23 3-methyl-2.4,6-trinitrobenzene i 0o 2 1 o0 O O 1 0o o0 o0 1 0 o0 0
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2
al a2 a3 a4 a5 a6 a7 a8 a9 alO all al2 al3 ald al5
24 1-methyl-2,4-trinitrobenzene 11 0o 1 o0 O O 1 o0 O 0 0 0 o0 0
25 1-methyl-2,6-trinitrobenzene 1 2 0 0 0 0 0 1 o o0 0 0 0 ©0 0
26 1-methyl-4-trinitrobenzene 1 0o o 1 o O O o O o o0 1 0 o0 0
27 2.6-dinitrophenol 1 2 0 0 0 0 0 0 0 0 0 0 1 0 0
28 2,4-dinitrophenol 1 1 0 1 o o0 o o0 o 0 0 0 1 0 0
29 3-dinitrophenol 1 o 1 o0 O O O O o0 O 0 0 1 ©0 0
30 4-dinitrophenol 1 0 0 1 0 0 0 0 0 0 0 0 1 0 0
31 2-dinitrophenol 1 1 0 0 0 0 0 0 0 0 0 0 1 0 0
32 3-nitrobenzoic acid 1 0 1 o o o o o o0 o o o o0 1 0
33 4-nitrobenzoic acid 10 o0 1 o0 0 O 0 O 0 o0 0 0 1 0
34 2-nitrobenzoic acid TP 1 0 o o0 O o O o 0O o0 0 o0 1 0
35 2-nitrobenzaldehyde 1 1 o o o O o o0 O 0 0O 0 0 O 1
36 3-nitrobenzaldehyde 1 0 1 o o o0 o0 o0 0O o 0 o0 0 o0 1
37 2,4,6-trinitroaniline 12 o 1 o0 O 0 O 0 O 1 0 0 ©0 0
38 1,3-diamino-2.4,6-trinitrobenzene TP 2 o0 1 o0 o0 o o0 o 0 2 0 0 0 0
39 hexanitrobenzene 1 2 2 2 0 0 000 0O 0 0O 0 O 0
40 2,3, 6-trinitrobenzoic acid 1 2 1 0 0 0 O O, 0 0 0 0 0 1 0
41 1-methyl-2,6-dinitrobenzene 1 2 0 0 0 0 O 1 o o0 o0 0 0 O 0
,
2 o ; 15-52-1 3
0.02, 1000
, . , 3,
s 1~22
° , 23~41 19
- ’ o
3 [3]
Table 3 Predicted densities of aromatic polynitro compounds
—3
o/(g+cm *) Yy
O:NIIN=T\I:[NOE
1 O:NVAN=N"VENO, tetranitrodibenztetrazapentalene C,H,NOq 1. 834 1. 815 .0
-
2 OINN%INQ 2,4.6,2,4' .6 -hexanitro-diphenylamine ~ C,,H;N;Op,  1.640  1.698 .5
NO,
HN NO:NOi
3 OIN:NOZ 83" diamino-2,2%,4, 47,66 CLHNO,  1.790  1.907 5
NO, NONH, -hexanitrobiphenyl
ON
4 3-nitrobiphenyl C1,H,NO, 1. 328 1.298 .3
NO, O\
- 0N~ch\=§©ﬂvo (z)-1, 2-bis (2, 4, 6-trinitrophenyl )
5 HOH C,HgNOy, 1.790 1. 809 .1
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o/(gecm ?)
NO,
6 ONQNO: 1,3,5-trinitrobenzene CsH:N;O4 . 760 . 681 .5
NO,
7 ©\No, 1, 3-dinitrobenzene C:H,N,O, 570 . 559
8 ox~ o, 1.4-dinitrobenzene CsH,N,0, 590 550 .5
H,
O:N\é[\lor
9 NO, 2+3,4,6-tetranitroaniline CsH3N;Oy4 . 867 . 763 5.
NO,
NO,
10 N“I‘ON": 2, 4-dinitroaniline C:H;N;0, .620  1.582
NH,
O?N\©/N03
11 2, 6-dinitroaniline C:H;N;0, . 620 . 569
O.N~ : :NO?
12 CH; 1-methyl-2,4-dinitrobenzene C,H:N,OQ, . 320 . 330
OH
O:N\¢[Noz
13 CH, 2,4 ,6-trinitromcresol C.H;N,O, . 680 541
NO,
H.
O,NIE( i
14 HN NH, triaminotrinitrobenzene CsHgN, Oy . 937 L1773 .5
NO,
oH
OEN\QNO:
15 1 2,4 ,6-trinitrephenol CsH;N;0, . 763 . 743
16 4-nitrobiphenyl C,,H,NO, . 328 . 293
_H
ON X
17 OINU @ 3,4-dinitrodiphenylamine C,,HoN;O, . 420 . 287
NH,
©/Noj
18 o 2, 5-dinitroaniline C:H;N,0O, . 620 . 542
NH,
19 O:NQNO: 3,5-dinitroaniline CsH;N,O, . 620 . 604
NH,
20 QNO: 3-nitrobenzenamine CsHsN,O, . 420 . 482
NH,
@—NO;
21 2-nitrobenzenamine CsHsN,O, . 440 . 464
aNn—)—No,
22 4-nitrobenzenamine CsHsN,O, . 420 LAT77
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3
/(g +cm )
o/ (g /%
OH
ON NO,
23 \<j(CH« 3-methyl-2,4,6-trinitrobenzene C,H;N;0; 1.320 . 328 0.6
NO,
ON @:NQ
24 N 1-methyl-2,4-trinitrobenzene C,HsN,O, 1. 320 . 330 0.8
cH,
OiN\©/NOC
25 1-methyl-2, 6-trinitrobenzene C;HsN,O, 1. 320 . 318 0.2
o}N—Q CH,
26 1-methyl-4-trinitrobenzene C,H:NO, 1. 290 . 289 0.1
OH
NOi\@/NoZ
27 2, 6-dinitrophenol CeH,N,O5 1. 680 . 629 3.0
OEN::: ~NO,
28 HO 2,4-dinitrophenol CsH,N,O; 1.700 . 641 3.5
HO~ : _NO,
29 3-nitrophenol CeH;NO, 1. 490 . 542 3.5
Ho—(_ o,
30 4-nitrophenol CsH;NO; 1. 490 537 3.2
ON
31 HO]Q 2-nitrophenol CsH;NO; 1. 500 . 525 1.7
HOOC NO,
32 U 3-nitrobenzoic_acid C,H;NO, 1. 490 . 528 2.6
HooC—" )Xo,
33 4-nitrebenzoic acid C,H;NO, 1. 550 524 1.7
0N
34 Hoocjij 2-nitrobenzoic acid C,H;NO, 1. 580 512 4.3
ON
35 OHC:© 2-nitrobenzaldehyde C,H;NO, 1. 280 . 257 1.8
oHC NO,
36 \©/ 3-nitrobenzaldehyde C;H;NO; 1. 280 . 275 0.4
NH,
O,N :'E ~NO,
37 o 2,4 ,6-trinitroaniline CsH N, O 1.762 . 686 4.3
NH,
om@woz
38 T 1,3-diamino-2,4, 6-trinitrobenzene CsH:N;Op  1.830  1.729 5.5
NO,
ON NO,
39 OzN]i;(NO: hexanitrobenzene CsNsOy, 2.010 . 995 0.7
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3
o/(g+cm™®)
/%
coou
ON NO,
40 O 2,3, 6-trinitrobenzoic acid C;H;3N;04 1.680  1.737 3.4
CH,
ON NO, . <
41 1-methyl-2, 6-dinitrobenzene C,HN,O, 1. 280 1. 318 2.9
2 , s o
3 s 3.1
+10% .
30 y .
o Literature values
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