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Table S1 Solute descriptors and values of log PWDBE and log KWDBE
Compound
E
S
A
B
V
L
log PWDBE
log KWDBE

Hydrogen
0.000
0.00
0.00
0.00
0.1086
0.1086
0.67
-1.05

Oxygen
0.000
0.00
0.00
0.00
0.1830
-0.723
0.95
-0.56

Nitrogen
0.000
0.00
0.00
0.00
0.2222
-0.978
1.13
-0.67

Propanone
0.179
0.70
0.04
0.49
0.5470
1.696
-0.60
2.19

Butyl acetate
0.071
0.60
0.00
0.45
1.0284
3.353
2.26
4.2

Acetonitrile
0.237
0.90
0.07
0.32
0.4042
1.739
-0.50
2.35

Diethylamine
0.154
0.30
0.08
0.69
0.772
2.395
-0.20
2.79

Trimethylamine
0.14
0.20
0.00
0.67
0.6311
1.62
-0.36
1.99

1-Nitrobutane
0.227
0.95
0.00
0.29
0.8464
3.415
1.59
3.86

N,N-Dimethylformamide
0.367
1.31
0.00
0.74
0.6468
3.173
-2.05
3.68

N,N-Dimethylacetamide
0.363
1.33
0.00
0.79
0.7877
3.717
-2.04
3.7

Formic acid
0.300
0.79
0.72
0.34
0.3239
1.400
-1.27
3.98

Acetic acid
0.265
0.65
0.61
0.44
0.4648
1.750
-0.97
3.94

Propanoic acid
0.233
0.65
0.60
0.45
0.6057
2.290
-0.43
4.31

Butanoic acid
0.210
0.62
0.60
0.45
0.7466
2.830
0.14
4.8

Pentanoic acid
0.205
0.60
0.60
0.45
0.8875
3.380
0.77
5.29

Dichloroacetic acid
0.481
1.20
0.90
0.27
0.7100
3.220
-0.62


Methanol
0.278
0.44
0.43
0.47
0.3082
0.970
-1.75
1.99

Propan-1-ol
0.236
0.42
0.37
0.48
0.5900
2.031
-0.42
3.14

Propan-2-ol
0.212
0.36
0.33
0.56
0.5900
1.764
-0.90
2.58

Butan-2-ol
0.217
0.36
0.33
0.56
0.7309
2.338
-0.15
3.24

2-Methylpropan-2-ol
0.180
0.30
0.31
0.60
0.7309
1.963
-0.40
2.88

Fluorobenzene
0.477
0.57
0.00
0.10
0.7341
2.788
3.42
4.01

Methylphenylether
0.708
0.75
0.00
0.29
0.9160
3.890
2.63
4.43

Benzaldehyde
0.82
1.00
0.00
0.39
0.873
4.008
1.53
4.48

Acetophenone
0.818
1.01
0.00
0.48
1.0139
4.501
1.61
4.97

Ethylphenylketone
0.804
0.95
0.00
0.51
1.1548
4.971
2.43
5.69

Benzylmethylketone
0.748
0.90
0.00
0.66
1.1548
4.726
1.35
5.27

Ethyl benzoate
0.689
0.85
0.00
0.46
1.2135
5.075
3.10
5.77

2-Phenylethyl acetate
0.788
1.10
0.00
0.50
1.3544
5.364
2.54
6.05

Benzonitrile
0.742
1.11
0.00
0.33
0.8711
4.039
1.69
4.78

Phenylacetonitrile
0.751
1.15
0.00
0.45
1.012
4.570
1.53
5.2

Aniline
0.955
0.96
0.26
0.41
0.8162
3.934
0.71
5.01

2-Chloroaniline
1.033
0.92
0.25
0.31
0.939
4.674
1.98
5.58

4-Chloroaniline
1.060
1.13
0.30
0.31
0.939
4.889
1.72
6.05

4-Nitroaniline
1.220
1.83
0.45
0.38
0.9904
5.975
0.74
8.28

N-Methylaniline
0.948
0.90
0.17
0.43
0.9571
4.478
1.25
4.69

N-Ethylaniline
0.945
0.85
0.17
0.43
1.098
4.811
2.30
5.8

N,N-Dimethylaniline
0.957
0.81
0.00
0.41
1.098
4.701
2.62
5.15

1-Naphthylamine
1.670
1.26
0.20
0.57
1.185
6.490
1.88
7.22

2-Naphthylamine
1.670
1.28
0.22
0.55
1.185
6.540
2.32
7.8

2-Aminobiphenyl
1.600
1.48
0.26
0.41
1.424
7.160
2.80


N,N-Dimethylbenzylamine
0.668
0.80
0.00
0.69
1.2389
4.630
1.81


Nitrobenzene
0.871
1.11
0.00
0.28
0.8906
4.557
2.27
5.29

1-Chloro-2-nitrobenzene
1.020
1.24
0.00
0.24
1.013
5.235
2.52
5.56

Benzamide
0.990
1.50.
0.49
0.67
0.9728
5.767
-1.08
6.99

Acetanilide
0.900
1.39
0.48
0.67
1.1137
5.431
-0.22
6.93

Benzoic acid
0.730
0.90
0.59
0.40
0.9317
4.510
1.86
6.96

3-Methylbenzoic acid
0.730
0.90
0.60
0.40
1.0726
4.990
2.41
7.26

4-Methylbenzoic acid
0.730
0.90
0.60
0.43
1.0726
4.990
2.41
7.43

3-Chlorobenzoic acid
0.840
0.98
0.65
0.28
1.0541
5.330
2.80
7.71

4-Chlorobenzoic acid
0.840
0.97
0.63
0.28
1.0541
5.330
2.81
7.61

3-Bromobenzoic acid
1.00
1.10
0.64
0.27
1.1067
5.760
2.30
7.47

Phenylacetic acid
0.730
0.97
0.60
0.61
1.0726
1.894
0.76
6.97

4-Phenylbutanoic acid
0.730
1.20
0.55
0.58
1.3544
6.010
1.79
8.01

3-Chlorophenylacetic acid
0.840
1.02
0.61
0.57
1.195
5.830
1.60
7.74

1-Naphthoic acid
1.460
1.27
0.65
0.45
1.3007
6.899
2.25
8.77

Phenol
0.805
0.89
0.60
0.30
0.7751
3.766
1.01
5.88

2-Methylphenol
0.840
0.86
0.52
0.30
0.9160
4.218
1.79
6.1

3-Methylphenol
0.822
0.88
0.57
0.34
0.9160
4.310
1.59
6.19

4-Methylphenol
0.820
0.87
0.57
0.31
0.9160
4.312
1.57
6.07

3,5-Dimethylphenol
0.820
0.84
0.57
0.36
1.0569
4.856
2.41
7.01

2-Chlorophenol
0.853
0.88
0.32
0.31
0.8975
4.178
1.82
5.16

3-Chlorophenol
0.909
1.06
0.69
0.15
0.8975
4.773
2.35
7.2

4-Chlorophenol
0.915
1.08
0.67
0.20
0.8975
4.775
2.11
7.27

3-Bromophenol
1.060
1.13
0.70
0.16
0.9501
5.144
2.18
7.29

4-Bromophenol
1.080
1.17
0.67
0.20
0.9501
5.135
2.40
7.63

4-Iodophenol
1.380
1.22
0.68
0.20
1.0333
5.492
2.42
8

4-Cyanophenol
0.940
1.63
0.80
0.29
0.9298
5.420
0.70
8.16

3-Aminophenol
1.130
1.15
0.65
0.78
0.8749
4.840
-0.90


4-Aminophenol
1.150
1.20
0.65
0.81
0.8749
4.860
-1.30


2-Nitrophenol
1.015
1.05
0.05
0.37
0.9493
4.760
2.19
5.55

3-Nitrophenol
1.050
1.57
0.79
0.23
0.9493
5.692
1.46
8.52

4-Nitrophenol
1.070
1.72
0.82
0.26
0.9493
5.876
1.19
9

Resorcinol
0.980
1.11
1.09
0.52
0.8338
4.618
-0.48
7.87

Hydroquinone
1.063
1.27
1.06
0.57
0.8338
4.827
-0.77
8.1

1-Naphthol
1.520
1.05
0.60
0.37
1.1441
6.130
3.27
8.9

2-Naphthol
1.520
1.08
0.61
0.40
1.1441
6.200
2.97
8.92

Benzyl alcohol
0.803
0.87
0.39
0.56
0.916
4.221
1.50
6.36

4-Chlorobenzyl alcohol
0.911
0.96
0.40
0.50
1.0384
4.940
1.29
6.31

2-Hydroxybenzyl alcohol
0.998
1.14
0.62
0.72
0.9747
4.940
-0.21
7.26

3-Hydroxybenzyl alcohol
0.998
1.17
0.86
0.77
0.9747
4.940
-0.92
7.79

4-Hydroxybenzyl alcohol
0.998
1.20
0.86
0.81
0.9747
4.940
-1.07
7.92

2-Phenylethanol
0.811
0.86
0.31
0.65
1.0569
4.628
1.51
6.49

3-Phenylpropan-1-ol
0.821
0.94
0.31
0.65
1.1978
4.663
1.88
7.03

Methylphenylsulfoxide
1.104
1.73
0.00
0.88
1.0795
3.459
-0.86
6.51

Pyridine
0.631
0.84
0.00
0.52
0.6753
3.022
0.20
3.64

4-Methylpyridine
0.630
0.82
0.00
0.54
0.8162
4.600
0.53
4.15

Table S2  Calculation of log KDDBE and log PDDBE for solutes, from solubilities of gases at 298K 

Solute 
log PDDBE
log KW
log KDDBE
Ref

Hydrogen 
0.68
-1.72
-1.04
5

Oxygen 
0.94
-1.51
-0.57
5

Nitrogen
1.12
-1.8
-0.68
5

n-Butane 
3.31
-1.52
1.79
5

n-Pentane 
4.03
-1.70
2.33
17

n-Hexane 
4.65
-1.82
2.83
6, 17,18

n-Heptane
5.27
-1.96
3.31
17, 19

n-Octane
5.96
-2.11
3.85
5

Cyclohexane
3.91
-0.90
3.01
5, 20

Dichloromethane
1.39
0.96
2.35
5

Trichloromethane
2.26
0.79
3.05
17,21

Tetrachloromethane
3.11
-0.06
3.05
22

1,2-Dichloroethane
1.74
1.31
3.05
5

1,1,1-Trichloroethane
2.85
0.14
2.99
23,24

1-Chlorobutane
2.89
0.12
3.01
5

1-Chloropentane
3.46
0.05
3.51
5

Diethylether
1.14
1.17
2.31
6

Di-n-butylether
3.33
0.61
3.94
5

Tetrahydrofuran
0.23
2.55
2.78
18

1,4-Dioxane
-0.56
3.71
3.15
5

Propanone
-0.58
2.79
2.21
18

Butanone
0.01
2.72
2.73
5

Heptan-2-one
1.96
2.23
4.19
6

Heptan-4-one
1.94
2.14
4.08
6

Cyclopentanone
0.08
3.45
3.53
6

Acetonitrile
-0.73
2.85
2.12
6

n-Propylamine
-1.08
3.22
2.14
6

n-Butylamine
-0.32
3.00
2.68
6

Nitromethane
-0.36
2.95
2.59
5

Methanol
-1.80
3.74
1.94
6

Ethanol
-1.28
3.67
2.39
6,25

Butan-1-ol
-0.03
3.46
3.43
6

Tetramethyltin
4.65
-1.53
3.12
26

Benzene
2.38
0.63
3.01
17,19

Toluene
2.93
0.65
3.58
6,25

Table S3 Calculation of log KDDBE and log PDDBE for solutes, from solubilities of solids at 298K

Solute
log SDDBE
log SW
log CG
log KW
log KDDBE
log PDDBE

Pentadecan-1-ol
-0.0226
-6.95 27
-9.09 27
2.14
9.07
6.93

Hexadecan-1-ol
-0.3026
-7.91 27
-9.93 27
2.02
9.63
7.61

Octadecan-1-ol
-0.75 26
-9.60 27
-11.3827
1.78
10.63
8.85

Ferrocene28
-0.52
-4.47
-6.39
1.92
5.87
3.95

Trans-Stilbene29
-0.7930
-5.80
-8.58
2.78
7.79
5.01

Biphenyl
0.2130
    -4.3314
-6.2814
1.95
6.49
4.54

Acenaphthene
-0.1730
-4.5431
-6.90 14
2.36
6.73
4.37

Anthracene
-1.6730
-6.4331
-9.4632
3.03
7.79
4.76

Phenanthrene
-0.25 30
-5.17 31
-7.97 32
2.80
7.72
4.92

Fluoranthene
-0.5230
-5.92 31
-9.3714
3.45
8.85
5.40

Pyrene
-0.76 30
-6.1531
-9.6532
3.50
8.89
5.39

Hexachlorobenzene
-1.5930
-7.68 33
-9.23 32
1.55
7.64
6.09

1,4-Dibromobenzene
0.03 30
-4.07 33
-5.51 32
1.44
5.54
4.10

4-Chlorobromobenzene
0.3830
-3.6333
   -4.8132
1.18
5.19
4.01

4-Nitroaniline
-1.7730
-2.3834
-9.9235
7.54
8.15
0.61

4-Phenylphenol
-0.68 36
-3.58 37
-10.1035
6.52
9.42
2.90

2,4,6-Triiodophenol
-0.98 36
-6.10 38
-11.3535
5.25
10.37
5.12

4-Nitrophenol
0.11 36
-0.7433
-8.5535
7.81
8.66
0.85

Methyl-4-hydroxy benzoate
-0.8030
-1.831
-8.671
6.84
7.87
1.03

4-Hydroxyacetanilide
-3.1430
1.03 33
-11.9335
10.90
8.79
-2.11

3-Methyl-4-nitrophenol
-0.4839
-2.1139
-9.36 35
7.25
8.88
1.63

Diphenylsulfone
-1.6130
-3.64 1
-11.03 1
7.39
9.42
2.03

Monouron
-2.0930
-2.9440
-10.5740
7.63
8.48
0.85

Diuron
-2.5330
-3.7740
-11.7440
7.97
9.21
1.24

Benzoic acid
-0.2430
-1.5533
-6.6936
5.14
6.45
1.31

2-Hydroxybenzoic acid
-0.2530
1.91 3
-7.27 3
5.35
7.02
1.67

4-Hydroxybenzoic acid
-0.8030
-1.483
-8.253
6.78
7.45
0.67

3-Nitrobenzoic acid
-0.6930
-1.6833
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Table S4 Solute descriptors and values of log PDDBE  

Compound
E
S
A
B
V
L
log PDDBE

Hydrogen
0.00
0.00
0.00
0.00
0.1086
0.109
0.68

Oxygen
0.00
0.00
0.00
0.00
0.183
-0.723
0.94

Nitrogen
0.00
0.00
0.00
0.00
0.2222
-0.978
1.12

Butane
0.00
0.00
0.00
0.00
0.6722
1.615
3.31

Pentane
0.00
0.00
0.00
0.00
0.8131
2.162
4.03

Hexane
0.00
0.00
0.00
0.00
0.954
2.668
4.64

Heptane
0.00
0.00
0.00
0.00
1.0949
3.173
5.34

Octane
0.00
0.00
0.00
0.00
1.2358
3.677
5.96

Cyclohexane
0.305
0.10
0.00
0.00
0.8454
2.964
3.91

Dichloromethane
0.387
0.57
0.10
0.05
0.4943
2.019
1.39

Trichloromethane
0.425
0.49
0.15
0.02
0.6167
2.480
2.26

Tetrachloromethane
0.458
0.38
0.00
0.00
0.7391
2.823
3.11

1,2-Dichloroethane
0.416
0.64
0.10
0.11
0.6352
2.573
1.74

1,1,1-Trichloroethane
0.369
0.41
0.00
0.09
0.7576
2.733
2.85

1-Chlorobutane
0.210
0.40
0.00
0.10
0.7946
2.722
2.89

1-Chloropentane
0.208
0.40
0.00
0.10
0.9355
3.223
3.46

Diethylether
0.041
0.25
0.00
0.45
0.7309
2.015
1.14

Dibutylether
0.000
0.25
0.00
0.45
1.2945
3.924
3.33

Tetrahydrofuran
0.289
0.52
0.00
0.48
0.6223
2.636
0.23

1,4-Dioxane
0.329
0.75
0.00
0.64
0.6810
2.892
-0.56

Propanone
0.179
0.70
0.04
0.49
0.5470
1.696
-0.58

Butanone
0.166
0.70
0.00
0.51
0.6879
2.287
0.01

Heptan-2-one
0.123
0.68
0.00
0.51
1.1106
3.76
1.96

Heptan-4-one
0.113
0.66
0.00
0.51
1.1106
3.705
1.94

Cyclopentanone
0.373
0.86
0.00
0.52
0.7202
3.221
0.08

Acetonitrile
0.237
0.90
0.07
0.32
0.4042
1.739
-0.73

Propylamine
0.225
0.35
0.16
0.61
0.6311
2.141
-1.08

Butylamine
0.224
0.35
0.16
0.61
0.7720
2.618
-0.43

Nitromethane
0.313
0.95
0.06
0.31
0.4237
1.892
-0.36

Methanol
0.278
0.44
0.43
0.47
0.3082
0.970
-1.80

Ethanol
0.246
0.42
0.37
0.48
0.4491
1.485
-1.28

Butan-1-ol
0.224
0.42
0.37
0.48
0.7309
2.601
-0.03

Pentadecan-1-ol
0.157
0.42
0.37
0.48
2.2810
8.164
6.93

Hexadecan-1-ol
0.151
0.42
0.37
0.48
2.4220
8.671
7.61

Octadecan-1-ol
0.145
0.42
0.37
0.48
2.7035
9.680
8.85

Tetramethyltin
-0.100
0.08
0.00
0.05
1.0431
2.745
4.65

Ferrocene
1.350
0.85
0.00
0.20
1.1209
5.622
3.95

Benzene
0.610
0.52
0.00
0.14
0.7164
2.786
2.38

Toluene
0.601
0.52
0.00
0.14
0.8573
3.325
2.93

trans-Stilbene
1.450
1.05
0.00
0.34
1.5630
7.520
5.01

Biphenyl
1.360
0.99
0.00
0.26
1.3242
6.014
4.54

Acenaphthene
1.604
1.05
0.00
0.22
1.2586
6.469
4.37

Anthracene
2.290
1.34
0.00
0.28
1.4544
7.568
4.76

Phenanthrene
2.055
1.29
0.00
0.29
1.4544
7.632
4.92

Fluoranthene
2.377
1.55
0.00
0.24
1.5846
8.827
5.40

Pyrene
2.808
1.71
0.00
0.28
1.5846
8.833
5.39

Hexachlorobenzene
1.490
0.99
0.00
0.00
1.4508
7.624
6.09

1,4-Dibromobenzene
1.150
0.86
0.00
0.04
1.0664
5.324
4.10

4-Chlorobromobenzene
0.995
0.83
0.00
0.00
1.0138
4.917
4.01

4-Nitroaniline
1.220
1.83
0.45
0.38
0.9904
5.975
0.61

4-Phenylphenol
1.560
1.41
0.59
0.40
1.3829
6.880
2.90

4-Nitrophenol
1.070
1.72
0.82
0.26
0.9493
5.876
0.85

Methyl-4-hydroxy benzoate
0.900
1.37
0.69
0.45
1.1313
5.320
1.03

4-Hydroxyacetanilide
1.060
1.63
1.04
0.86
1.1724
6.870
-2.11

3-Methyl-4-nitrophenol
1.100
1.65
0.83
0.25
1.0902
6.324
1.63

Diphenylsulfone
1.570
2.15
0.00
0.70
1.6051
8.902
2.03

4-Chloro-1-phenyl-3,3-dimethylurea
1.140
1.50
0.47
0.780
1.4768
7.720
0.85

3,4-Dichloro-1-phenyl-3,3-dimethylurea
1.280
1.60
0.57
0.700
1.5992
8.060
1.24

