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NO. Solvent Formula S'exp. | SVM Dipole | Surface Enomo.Lumo
moment area
12 1,1,1-Trichloroethane Cl;C-CHs 1.93 | 2.09 1.75 248.90 11.72
28 Cis-1,1,2- Trichloroethane CIHC-CHCI; 235 | 231 245 251.09 11.83
3 Trens-Llz CIH,C-CHCl, | 235|207 | 171 | 25132 | 1175
Trichloroethane
42 1,1,2- Trichloroethane Cl,C=CHCI 1.90 | 1.93 1.16 251.09 11.73
5a 1,2-Dichlorobenzene 1,2—Cl,CsHg4 2.10 | 2.05 1.97 283.20 9.46
6? boat 1,4-Dioxane O(CH2CH>).0 193 | 2.00 | 1.91 | 238.00 13.03
7 chair 1,4-Dioxane O(CH2CH2).0 1.93 | 1.77 0.00 235.33 12.94
82 Butan-2-one CH3C(O)CzHs 250 | 2.49 2.81 237.27 11.42
92 3-Methylsulfolane C5H10S0> 255 | 2.63 4.36 287.51 11.23
102 Pentan-3-one C2HsCOC,Hs 237 | 2.34 2.69 269.98 11.33
11° 4-Butyrolactone C4Hs0- 2.86 | 2.56 4.56 232.70 12.34
128 4-Methylpyridine 4-CH3C2HsN 231 | 2.27 2.32 261.01 10.08
132 Acetone (CH3)2CO 2.58 | 2.58 2.85 208.57 1151
148 Acetonitrile CH3CN 3.00 | 2.84 2.89 177.06 14.12
15° Acetophenone CsHsC(O)CHs3 252 | 2.23 2.85 292.08 9.55
162 Anisole CsHesOCH3 204 | 1.89 1.25 281.80 9.48
178 Benzene CeHs 1.73 | 1.70 0.00 239.98 10.20
18° Benzonitrile CeHsCN 2.63 | 241 3.36 270.55 9.62
192 Bromobenzene CeHsBr 2.10 | 1.97 1.45 272.95 9.66
207 Butyl acetate CH3C(O)OBu 1.99 | 1.87 1.84 323.56 12.40
21° Carbon disulfide CS: 151 | 1.66 0.00 181.48 8.52
228 Carbon tetrachloride CCly 1.49 | 1.65 0.00 244.77 11.25
232 Chlorobenzene CsHsCl 1.98 | 1.96 131 262.83 9.71
248 Cyclohexane CeH12 1.11 | 0.95 0.00 263.25 14.58
25° Cyclohexanone (CH2)sCO 2.35 | 2.44 1.31 266.34 11.22
262 Di-isopropy! ether Pr,0 1.76 | 1.69 0.00 303.91 13.23
278 Di-n- butyl ether (n-CsHo)20 158 | 1.48 2.97 382.06 13.27
28° Dichloromethane CClzH; 2.08 | 2.22 1.26 199.60 11.98
29P Diethyl ether (C2Hs).0 173 [ 1.85 | 1.18 | 262.05 13.37
302 Dimethylaniline CsHsN(CHs3)2 1.96 | 1.86 1.50 310.06 8.81
318 Dimethyl sulfoxide (CH3).SO 3.00 | 2.84 1.25 220.71 10.34
32b Ethyl acetate CH3C(O)OC;Hs 215 | 2.07 1.70 263.62 12.39
332 Ethyl formamide HC(O)NEt, 259 | 2.69 3.95 238.30 11.54
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348 Ethyi formate HCOOC:Hs 2.24 | 2.40 1.83 229.53 12.30
35° | Hexamethylphosphoramide [(CH3)2N]sPO 2.52 | 2.39 3.99 365.61 11.09
362 Hexyl acetate CH3C(O)Ohex 1.94 | 1.78 4.22 383.47 12.28
372 Methyl acetate CH3C(O)OCH;3 2.35 | 2.20 4.78 229.12 12.50
38" N,N-Dimethylacetamide CH3CON(CHs), 2.70 | 2.65 3.63 257.79 10.98
392 N,N-Dimethylcyanamide (CH3)2NCN 2.81 | 2.65 3.55 232.66 11.59
40* | N,N-Dimethylformamide HCON(CHa). 2.80 | 2.74 3.69 231.02 11.12
41° N-Methylimidazole CsHsN> 2.60 | 2.69 3.95 240.61 10.02
422 N-Methylpyrrolidinone CH,CH,CH,CONCHs; | 2.62 | 2.61 3.59 265.86 10.99
432 n-Butyronitrile CH3CH2CH.CN 2.70 | 2.54 3.00 239.53 13.45
442 n-Decane CioH22 0.90 | 1.01 0.00 424.23 14.63
45P n-Heptane C7His 0.79 | 0.92 0.01 331.45 14.75
46° n-Hexane CeHu4 0.68 | 0.84 0.00 300.80 14.82
474 n-Nonane CoH2o 0.90 | 0.99 0.01 393.57 14.66
482 n-Pentane CsH12 0.57 | 0.73 0.01 270.61 14.88
49P Nitrobenzene CeHsNO, 261 | 251 | 524 | 272.67 9.49
502 Nitroethane C2HsNO; 2.78 | 2.73 4.40 217.33 11.76
512 Nitromethane CH3NO; 3.07 | 291 4.17 185.01 11.84
522 Tetrahydropyran (CH2)s0 1.98 | 1.97 1.51 251.47 13.52
53b Propionitrile C2HsCN 2.80 | 2.66 2.94 210.94 13.69
542 Propyl acetate CHsC(O)OPr 2.05 | 1.95 1.83 293.60 12.34
552 Propylene carbonate (CHy)3(0-).CO 3.10 | 2.94 5.27 246.96 13.21
562 Pyridine CsHsN 2.44 | 2.28 1.97 231.39 10.07
57b Quinoline CoH7N 2.30 | 1.83 1.88 298.96 8.71
582 Tetrahydrofuran (CH»)4O 2.08 | 2.24 1.90 230.89 13.31
592 Tetrahydrothiophene (CH2)4S 1.99 | 2.15 2.13 244.23 9.44
60? Tetramethylene sulfone (CH2)4S0; 2.88 | 2.72 4.25 262.90 11.32
61° Tetramethylurea [(CH3)2N)].CO 2.48 | 2.51 3.79 298.22 10.61
622 Thiophene (CH)4S 1.83 | 1.79 0.35 222.55 9.45
632 Toluene CesHsCH3 166 | 1.71 0.26 265.98 9.85
642 Tributyl phosphate (n-C4Hq0)3PO 2.30 | 2.14 7.99 563.50 11.80
65° Trichloromethane CClzH 1.74 | 2.03 1.16 225.08 11.47
66° Triethylamine (C2Hs)sN 1.43 | 1.59 0.87 308.04 11.92
672 Triethyl phosphate (C2Hs0)sPO 2.22 | 2.36 8.02 381.94 11.87
68? Trimethyl benzene CsH3(CHs)3 1.54 | 1.69 0.54 306.20 9.70
69° Trimethyl phosphate (CH30)3PO 2.79 | 2.50 8.05 279.30 11.90
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RMSE cross validation
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Using Quantum Mechanics Descriptors and Support Vector Machine
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Abstract

Quantitative structure-property relationship (QSPR) study for prediction of the polarity some of solvents using
guantum mechanics descriptors and support vector machine. Experimental S’ values for 69 solvents were assembled. This
set included saturated and unsaturated hydrocarbons, solvents containing halogen, cyano, nitro, amide, sulfide, mercapto,
sulfone, phosphate, ester, ether, etc. After drawing the structure of the molecules, the suitable molecular descriptors were
calculated. Then, the stepwise multiple linear regressions (SW-MLR) variable selection method was subsequently
employed to select and implement the prominent descriptors having the most significant contributions to the polarity of the
molecules. At first, multiple linear regressions (MLR) model was constructed. Then, support vector machine (SVM) model

was used for to obtain better results. A comparison of results by the two methodologies indicated the superiority of SW-
SVM over the SW-MLR method.

Keywords: Quantitative structure- property relationship (QSPR), Solvent polarity, Quantum mechanics descriptors,

Support vector machine (SVM).
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