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Table 1 Molecular subgraph of aromatic polynitro compounds
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Table 2 MSD of aromatic polynitro compounds
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tetranitrodibenztetraza-pentalene

bis(2,4,6-trinitrophenyl ) diazene

1
2
3 2,4,6,2",4",6"-hexanitrodiphenylamine
4 3,3’-diamion -2,2",4,4" /6 ,6" — hexanitrobiphenyl
5 3-nitrobiphenyl
11 (Z)-1,2-bis(2,4,6-trinitrophenyl ) ethylene
12 (Z)-1,2-bis(4-nitrophenyl) ethylene
13 (E)-1,2-bis(4-nitrophenyl) ethylene
14 (Z)-1-nitro-4-(2-phenylethenyl ) benzene
15  (E)-1-nitro-4-(2-phenylethenyl ) benzene
21 1,3 ,5-trinitrobenzene
22 1,3-dinitrobenzene
23 1,4-dinitrobenzene
24 2,3,4 6-tetranitro aniline
25 2 ,4-dinitroaniline
37  2,6-dinitroaniline
38  2,4-dinitroaniline
39 3-nitrophenol
40  4-nitrophenol
41  2-nitrophenol
42 3-nitrobenzoic acid
43 4-nitrobenzoic acid
44 2-nitrobenzoic acid
45  2-nitrobenzaldehyde
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Table3 The enthalpy of formation for Aromatic polynitro compounds

AH)/Kk] « mol ™"
No. structure compound name formula 3 error%
ref. ' ann.
0, _AUN=N_~_NO,
1 ‘ ( } ( tetranitrodibenztetraza-pentalene C,, H,N; O 510.45 535.10 4.8
0,8 > =N > \No,
NO, O,N
2 O,N \ / N=N%\;%N02 bis(2,4,6-trinitrophenyl ) -diazene C,H,N;O,, 262.50  288.30 9.83
NO, O,N
N0, O
3 OZNQ_N&N% 2.4,6,2', 4", 6 hexanitro-diphenyl- ¢ o 4000 4200 4,70
amine
NO, O,N
4 3.,3 -(.hammo-Z,Z ,4.,4" 6,6'-hexa- C,HN,0, ~14.90 —17.60 18.12
nitrobiphenyl
0,N
5 @ ‘ 3-nitrobiphenyl C,,H,NO, 65.30  70.10  7.35
)
6 OzN*<\ />7\ /> 4-nitrobiphenyl C,,HyNO, 40. 60 37.00 8.86
0N N~
7 UH® 3 ,4-dinitrodiphenylamine C,,HyN;0, 64.31 59.00 8.26
0NN ~
PN
- ¢ C,,H,,N,0O
8 OZN);) u 4-nitrodiphenylamine 2HEN,0,  70.90  64.00 9.73
e
N
9 @ @ 4 ,4'-dinitrohydrazobenzene C,H,N,0O, 109.70 116.00 5.74
0N A 7
2 NO,
NO 0o
N /S (E)-1,2-bis(2,4,6 — trinitro-
0,N C=(C— —NO ? il C,,HN.O
10 2 . \A/ 2 phenyl ) ethylene 14 HgNg O, 59.70 57.80 3.18
NO, O,N
NO, O,N
_ o (Z)-1,2-bis (2,4, 6-trinitro-phenyl )
0,N C=(C— —NO >
i : A S ethylene CHNO,,  78.24  78.80 0.72
NO, O,N
12 OZNOC=C{%NOZ (Z)-1,2-bis(4-nitro-pheny! ) ethyl C,.H,,N,0 74.10  73.80  0.40
TN\ ,2-bis (4-nitro-phenyl ) ethylene wH o N,O, . . .
H H
H\ — . .
13 02N<©*C:C*< >—N02 (E)-1,2-bis (4 - nitro-phenyl ) ethyl- C,.H,N,0, 5490 5250 4.37
\H \A/ ene
H\ — i henyl-ethenyl
14 ozNOc;c@ (2 )-L-nitro-4-( 2-phenyl-ethenyl )¢ 'y No, 132,00 117.90  10.68
\H \_/ benzene
H\ v itro-4-( 2-phenyl-ethenyl
15 0N = ) ( E)-l-nitro-4-( 2-phenyl-ethenyl )¢ 'y No, 10270 92.58  9.80
\H \ / benzene
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Table 3 ( Continued)
AH} /K] = mol ™'
No. structure compound name formula = error%
ref. [ ann.
16 2,2',2",4,4',47,6,67,6"nona- CxHsN,Oy 132,20 129.70  1.90
nitroterphenyl
17 2,2".4,4",4" 6,6", 6"-octa-nitro-m- C, H,N,0,, 94.70 103.86 9.67
terphenyl
a ya
0,N NO, 0,N NO,
0,N NO, NO,
\ /_N ()2 ’ n " ’ n " ’ " ///_
18 p NO, 2,27,2%,2",4,47,47,47,6,6",6.6"- ¢ ¥ N 0, 213.10 217.20 1.92
0,N NO, dodecanitroquaterphenyl
\ /fNOz O,N
NO,
NO
- | {0,
N AN
NO, M
0,N NO _bi 4 ! ’_ _nitro-
19 2 2 azo bis(2,2',4,4",6,6 -hexa-nitro C, H,N,,0,, 480.00  479.70 0.06
biphenyl )
2 ,2/ ’2//’2"1 ,4 ,4/ ’4//’411/ 76 ’6/ ,6//’6///_
20 dodecanitro-3,3'-bis-( phenylazo ) - Cy HgN 4 O,, 791.70  727.05 8.17
0,N biphenyl
0,N NO,
NO,
21 | S 1,3,5-trinitrobenzene CeH;N; 04 -37.00 -34.70 6.22
0,8 >"\No,
NO,
22 @ 1,3-dinitrobenzene C¢H,N,0, -27.40 -28.44 3.80
\No,
23 OZNONOZ 1,4-dinitrobenzene CeH,N,0, -38.70 -32.10 17.05
NH,
0,N NO,
24 2,3,4,6-tetranitro aniline CeH, N, Oq -48.90 -48.50 0.82
7o,
NO,
0,N
25 " NONO 2 ,4-dinitroaniline CeH;N,0, -67.80 -61.30 9.58
2 2
NH,
26 2 ,5-dinitroaniline CoH;N; 0, -44.30 -45.40 2.48
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Table 3 ( Continued)
AH} /K] = mol ™'
No. structure compound name formula = error%
ref. [ ann.
NH,
27 0”@“’2 2,6-dinitroaniline C H,N,0, ~50.60 —44.17 12.71
NH,
28 Q 3,5-dinitroaniline CHsN,0,  -38.90 -36.72 5.6
0,N NO,
NH,
29 - } 3-nitrobenzenamine CeHgN, 0, -38.30 -38.68 0.01
\No,
NH,
30 %V}NOZ 2-nitrobenzenamine CeHgN, 0, -26.10 -30.10 15.33
9
31 HZN*\ /*NOZ 4-nitrobenzenamine CeHgN, 0, -42.00 -38.20 9.05
CH,
0N A N0,
32 « } 2,4 ,6-trinitrotoluene C,HsN, 04 -65.50 -63.00 3.82
NO,
OH
0,N NO,
33 3-methyl-2 ,4 ,6-trinitro-benzene C,HsN, 0, -255.90 -259.30 1.33
CH,
NO,
0,N NO,
34 C{ 1-methyl-2 ,4-dinitro-benzene C,HN, 0, -66.40 -62.10 6.48
CH,4
CH,
35 "ZN%V}NOZ 1- methyl-2 ,6-dinitro-benzene C,HyN, 0, -51.10 -51.73 1.23
g
36 OZNOCH3 1-methyl-4-nitrobenzene C,H,NO, -48.10 -50.80 5.61
OH
37 0N\~ | NO, 2, 6-dinitrophenol CH,N,05  =209.90 -208.20 0.81
N
0N~ NO,
38 j;j 2,4-dinitrophenol CeH,N,O4 -232.70 -226.90 2.49
HO
HO NO,
39 @ 3-nitrophenol CeHsNO, -210.50 -211.50 0.48
40 HO—\ /—N02 4-nitrophenol CeHsNO, -194.30 -207.40 6.74
0N v
41 jij 2-nitrophenol C¢Hs;NO, -194.14 -191.70 1.26
HO S
HOOCL_~_ N0,
42 | 3-nitrobenzoic acid C,H;NO, -414.00 -413.40 0.15
y
43 H()()C@NOZ 4-nitrobenzoic acid C,H;NO, -426.90 -423.40 0.82
OZNv/\
44 U 2-nitrobenzoic acid C,H;NO, -398.50 -398.00 0.13
HOOC/
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Table 3 ( Continued)
AH} /K] = mol ™'
No. structure compound name formula = error%
ref. [ ann.
0N
45 j/ | 2-nitrobenzaldehyde C,H;NO, -115.00 -113.80 1.04
OHC S
46 OHC*\ /*NOZ 4-nitrobenzaldehyde C,H;NO, -151.00 -147.20 2.52
OHC\_~NO,
47 K:'/ 3-nitrobenzaldehyde C,H;NO, -112.10 -114.20 1.87
e
OH
0,N_ANO,
“48 ‘ P 2,4 ,6-trinitrophenol CeH,N; 0, -214.30 -210.78 1.64
NO,
OH
(N0,
*49 | P 2 ,4-dinitroresorcinol CeH,N, 04 -415.60 -398.97 4.00
OH
|
NO,
NH,
0,N NO,
*50 2,4 ,6-trinitroaniline CeH,N, O -74.50 -75.44 1.26
NO,
NH,
“51 P 1,3-diamino-2 ,4 ,6-trinitrobenzene CeHsN;Op  -97.90 -96.15  1.79
NH,
NO,
NH,
0,N NO,
“52 triaminotrinitrobenzene CeHgNy Oy -139.75 -130.83 6.38
1NN,
NO,
NO,
0N _ANO,
*53 hexanitrobenzene CeNgO,, 150. 60 150.55 0.03
0,8 > “\No,
NO,
COOH
. 0N NO, .\ . .
*54 2,3, 6-trinitrobenzoic acid C,H;N; 04 -403.00 -422.56 4.85
NO,
COOH
*55 3,5-dinitrobenzoic acid C,H,N,0,4 -432.60 -440.73 1.88
0,N NO,
OH
0N _ANO,
*56 ‘ 3 2,4 ,6-trinitro-m-cresol C,H;N;0, -255.90 -280.63 9.66
CH,
NO
CH.
57 0”@“’2 1-methyl-2 , 6-dinitrobenzene C,HN,0,  -51.10 -50.98 0.23
CHjy
*58 | NN 1-methyl-2-nitrobenzene C,H,NO, -9.70 -9.10 6.19
7

e 1) Sy

ﬁ‘r#
oH

WRZ A PRI T NI 2) IS RA « & B E, A2 51%; 3)

AH BIARERA T A2 ks o



5544 O AANTHEMARE TG T & R AL S WA s 213

TIAN De-yu. Commom Compounds Properties Data

4 ﬁ ; ZE#\] ?ﬁf‘s ﬁg’ H,‘J $2 l]rli] Handbook[ M]. Changsha; Hunan Science and Technol-
SRR 2 XA K A oy Prss, 1985

(4] XUSIHE, HfEA, BEH R, 4. A0 3 AV A 2R vk

HEET R, HRFEAY L RMAMRE, ‘ 5
LG PR AR T]. fb2 Y B2 4k, 2002, 15

N AR SIS 9 705 S5 AL T B A R S ) o PR 245

351.
FPRPAE , RIS S P S ST 7 19 A ke 2l o LIU Jian-hong, TIAN De-yu, HONG Wei-liang, et al. Es-
ANN Tyt —Fh BRI AR &b gl ad i, $0 0 1 timation and prediction on heats of formation for nitro
LR RN 2 0311 BEOR A Uk A BE AT 110 furazan series compounds with novel molecular subgraph
LRI 58 45 SRS B A A ey, At RS 0 A ks 1R 2= A [I]. Chin. J. Chem. Phys. ,2002,15: 351.
10% WIRZAG N, A Ja i i — AR R TR I [S] XSk, HAEA, BRI, % 5T S ke i )
FRRALLT]. BB R 2441, 2000,22(2) « 37.
5% 3CHK: LIU Jian-hong, TIAN De-yu, CHEN Gang, et al. Estima-
[1] Pedley, J. B., et al. Thermochemical Data of Organic tion and prediction on thermodynamical functions of al-
Compounds ( second edition) [ M]. Printed in Great kanes with novel molecular subgraph[J]. Journal of Na-
Britain at the University Press, Cambridge, 1986. tional University of Defense Technology,2000,22 (2) :
(2] HIfEA, BT AR R AR M ], K5 37.
TR B AL, 1999. (6] WspfC. MM FIR[M]. Kib: EBRHRE
TIAN De-yu, LIU Jian-hong. Calculation Energeties of JgeAt, 1993.
Propellants Chemistry[ M]. Zhengzhou; Henan Science HU Shou-ren, The Guide of Artificial Neural Network
and Technology Press,1999. [M]. Changsha; National University of Defense Tech-
(3] WA wHGYIEREE T M. Kib: HIr nology Press,1993.

P Rk, 1998.

Prediction of the Enthalpy of Formation for Aromatic Polynitro
Compounds with Artificial Neural Network

WANG Fang', LIU Jian-hong', TIAN De-yu'?*, CHEN Li', ZHAO Feng-qi’,
HONG Wei-liang' ,LI Cui-hua',ZHANG Xue-li'
(1. Normal College, Shenzhen University, Shenzhen 518060 ,China;
2. National University of Defence Technology, Changsha 410073, China;
3. Xi'an Mordern Chemistry Research Institute, Xi'an 710065 , China)

Abstract; With the molecular structure describers,the enthalpy of formation for aromatic polynitro com-
pounds are predicted by using an artificial neural network. The influence of neural network parameters
and molecular structure describers( MSD) are studied. The correlation coefficient is excellent. The rela-
tive errors are almost not more than 10% .

Key words: physical chemistry; enthalpy of formation; aromatic polynitro compound; artificial neural

network ( ANN) ; molecular structure describer( MSD)



