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Table 1: The compound set and electronic data.

Compound
Reorganization

Energy (meV)

Previous

Work

εhomo
n

(eV)

εhomo
c

(eV)

IPadia

(eV)

IPvert

(eV)
References

1 403 4081 −6.35 −5.98 8.51 8.71

2 185 1782

1823

1864

1895

−5.80 −5.62 7.61 7.70 [6]

3 409 4107 −5.86 −5.47 7.66 7.87 [8]

4 358 −6.06 −5.71 7.61 7.80

5 420 3659

4241

−5.54 −5.13 7.12 7.35 [9]

6 218 2122 −5.74 −5.53 7.32 7.43 [2]

7 138 1342

1384

1415

−5.24 −5.10 6.82 6.89 [10]

8 230 −5.78 −5.55 7.40 7.51 [11]

9 288 −5.67 −5.39 7.27 7.41 [11]

10 108 1064 −5.50 −5.39 7.15 7.20 [12]

11 165 1664 −5.48 −5.31 7.11 7.19 [13]
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Compound
Reorganization

Energy (meV)

Previous

Work

εhomo
n

(eV)

εhomo
c

(eV)

IPadia

(eV)

IPvert

(eV)
References

12 193 −5.51 −5.32 7.17 7.26 [14]

13 352 3507

3504

−5.61 −5.27 7.20 7.38 [15]

14 209 −5.53 −5.33 7.19 7.29 [16]

15 187 −5.66 −5.48 7.36 7.45 [14]

16 279 −5.42 −5.14 6.87 7.01 [17]

17 165 1612 −5.53 −5.36 6.95 7.04 [18]

18 111 1092

1144

1155

−4.87 −4.76 6.28 6.34 [19]

19 110 −4.99 −4.88 6.42 6.48 [20]

20 243 −5.56 −5.32 6.99 7.11 [11]

21 238 −5.51 −5.28 6.96 7.08 [8]

22 100 1004 −5.10 −5.01 6.57 6.62 [11]

23 105 1064 −5.10 −5.00 6.56 6.61 [11]

24 280 −5.67 −5.41 7.10 7.24 [21]

25 225 −5.59 −5.37 7.04 7.15 [22]
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Compound
Reorganization

Energy (meV)

Previous

Work

εhomo
n

(eV)

εhomo
c

(eV)

IPadia

(eV)

IPvert

(eV)
References

26 378 −5.02 −4.66 6.44 6.63 [8]

27 373 3219

3731

−5.20 −4.84 6.50 6.70 [9]

28 145 1422 −4.96 −4.83 6.36 6.43 [23]

29 301 −5.72 −5.42 7.19 7.34 [8]

30 326 3264

3307

−5.43 −5.11 6.85 7.02 [15]

31 299 −5.49 −5.21 6.79 6.95 [8]

32 302 −5.59 −5.27 6.92 7.08 [8]

33 183 −5.44 −5.25 6.89 6.98 [8]

34 215 −5.37 −5.20 6.71 6.82 [8]

35 185 1802

18024

18225

−5.50 −5.32 6.81 6.90 [26]

36 168 16825 −5.39 −5.23 6.70 6.78 [25]

37 178 17812

17725

−5.33 −5.16 6.61 6.70 [12]

Continued on the next page
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Compound
Reorganization

Energy (meV)

Previous

Work

εhomo
n

(eV)

εhomo
c

(eV)

IPadia

(eV)

IPvert

(eV)
References

38 93 922 955

984 9124

9225

9127

−4.61 −4.52 5.90 5.95 [28]

39 365 −5.29 −4.94 6.56 6.76 [8]

40 256 −5.61 −5.36 7.02 7.14 [8]

41 359 −5.27 −4.92 6.55 6.75 [8]

42 96 92.927 −4.71 −4.61 6.01 6.06 [20]

43 118 11625

11912

11527

−5.42 −5.31 6.77 6.83 [12]

44 155 −5.23 −5.08 6.56 6.63 [11]

45 200 20412 −5.35 −5.16 6.65 6.75 [12]

46 94 944 9027 −4.81 −4.72 6.13 6.18 [29]

47 95 9425

964 9622

9127

−4.81 −4.71 6.13 6.18 [30]

48 182 18112 −5.43 −5.25 6.76 6.84 [12]

49 134 −5.27 −5.14 6.62 6.68 [11]

50 153 14827 −5.32 −5.17 6.66 6.73 [31]

51 117 11427 −5.58 −5.46 6.97 7.02 [32]

52 87 82.527 −5.63 −5.55 7.01 7.05 [27]
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Compound
Reorganization

Energy (meV)

Previous

Work

εhomo
n

(eV)

εhomo
c

(eV)

IPadia

(eV)

IPvert

(eV)
References

53 266 −5.75 −5.52 7.12 7.26 [8]

54 149 1484

14227

−5.46 −5.32 6.82 6.89 [33]

55 118 1184

11925

11227

−5.53 −5.41 6.92 6.98 [33]

56 208 −4.99 −4.78 6.21 6.31 [17]

57 115 −5.24 −5.13 6.46 6.52 [17]

58 293 −5.24 −4.96 6.46 6.61 [8]

59 231 23125

22127

−5.42 −5.19 6.75 6.86 [22]

60 320 −5.52 −5.19 6.74 6.91 [8]

61 362 −5.15 −4.80 6.33 6.53 [8]

62 309 −5.62 −5.32 6.74 6.90 [34]

63 307 30622

30725

3084

3107

3145

29927

−5.30 −5.00 6.61 6.76 [15]

64 318 −5.12 −4.83 6.28 6.45 [35]

65 266 −5.39 −5.13 6.58 6.72 [8]

66 339 −5.07 −4.75 6.21 6.39 [36]

Continued on the next page
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Compound
Reorganization

Energy (meV)

Previous

Work

εhomo
n

(eV)

εhomo
c

(eV)

IPadia

(eV)

IPvert

(eV)
References

67 193 −5.31 −5.12 6.54 6.63 [37]

68 148 1442 −5.43 −5.28 6.64 6.72 [2]

69 79 792 −4.42 −4.34 5.61 5.65 [38]

70 255 −5.10 −4.88 6.37 6.51 [39]

71 348 2939

3451

3795

−5.02 −4.69 6.14 6.34 [1]

72 85 −4.50 −4.42 5.71 5.75 [40]

73 87 −4.59 −4.50 5.80 5.85 [22]

74 114 −5.02 −4.91 6.27 6.32 [31]

75 196 −5.33 −5.14 6.56 6.65 [41]

76 187 −5.34 −5.15 6.60 6.69 [8]

77 189 −5.47 −5.29 6.68 6.77 [41]

78 130 13022

1345

−5.19 −5.06 6.42 6.48 [42]

79 267 −5.27 −5.03 6.45 6.58 [43]

80 252 −4.97 −4.74 6.06 6.18 [8]

81 312 −5.19 −4.91 6.34 6.50

82 225 −5.55 −5.34 6.76 6.88 [44]

83 212 −5.57 −5.36 6.85 6.96 [8]

Continued on the next page
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Compound
Reorganization

Energy (meV)

Previous

Work

εhomo
n

(eV)

εhomo
c

(eV)

IPadia

(eV)

IPvert

(eV)
References

84 211 −5.39 −5.18 6.66 6.76 [8]

85 320 −5.31 −5.00 6.52 6.67 [17]

86 103 −5.11 −5.00 6.23 6.28 [45]

87 328 −5.07 −4.76 6.19 6.37 [46]

88 291 2907 −5.21 −4.93 6.42 6.56 [47]

89 414 −4.76 −4.36 5.93 6.13 [48]

90 160 −4.72 −4.58 5.92 6.00 [49]

91 237 2455 −5.19 −4.95 6.38 6.50 [50]

92 262 −5.30 −5.05 6.42 6.55 [8]

93 152 1482 −5.41 −5.26 6.55 6.63 [2]

94 281 −5.29 −5.01 6.39 6.55 [8]

95 264 −5.30 −5.04 6.41 6.55 [51]

96 230 −5.31 −5.08 6.42 6.53 [52]

97 288 −5.54 −5.25 6.54 6.69 [34]

98 79 −4.42 −4.34 5.55 5.59 [22]

99 103 −4.98 −4.88 6.14 6.19 [31]

100 372 −5.39 −5.01 6.50 6.71 [53]

101 337 −5.14 −4.81 6.22 6.41 [54]

102 253 −5.32 −5.09 6.41 6.53 [55]

103 155 −5.00 −4.87 6.18 6.25 [55]

104 116 −5.02 −4.92 6.23 6.28 [55]

Continued on the next page
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Compound
Reorganization

Energy (meV)

Previous

Work

εhomo
n

(eV)

εhomo
c

(eV)

IPadia

(eV)

IPvert

(eV)
References

105 232 −5.30 −5.09 6.42 6.53 [55]

106 106 −5.50 −5.39 6.71 6.76 [56]

107 110 −5.55 −5.43 6.75 6.81 [56]

108 292 −5.29 −5.02 6.37 6.52 [8]

109 132 −5.21 −5.08 6.40 6.47 [39]

110 124 −5.30 −5.18 6.51 6.57 [32]

111 179 −5.34 −5.16 6.50 6.58 [57]

112 305 −5.26 −4.96 6.27 6.43 [58]

113 241 −5.31 −5.07 6.43 6.56 [59]

114 309 2729

3141

−4.90 −4.61 5.91 6.07 [60]

115 236 −5.26 −5.03 6.39 6.51 [57]

116 308 −5.14 −4.83 6.24 6.39 [53]

117 160 −5.58 −5.42 6.79 6.87 [8]

118 207 −5.55 −5.35 6.77 6.87 [8]

119 210 −5.62 −5.42 6.86 6.98 [8]

120 280 2804 −5.14 −4.87 6.27 6.41 [15]

121 134 −4.98 −4.86 6.05 6.12 [8]

122 186 −5.32 −5.14 6.42 6.51 [61]

123 181 −5.33 −5.15 6.42 6.51 [61]

Continued on the next page
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Compound
Reorganization

Energy (meV)

Previous

Work

εhomo
n

(eV)

εhomo
c

(eV)

IPadia

(eV)

IPvert

(eV)
References

124 181 −5.45 −5.27 6.53 6.62 [61]

125 85 −4.89 −4.81 5.96 6.00 [61]

126 311 −5.19 −4.90 6.18 6.34 [8]

127 290 −5.25 −4.97 6.32 6.47 [8]

128 261 −5.11 −4.87 6.13 6.26

129 124 −5.12 −5.00 6.24 6.30 [31]

130 242 −4.89 −4.66 5.97 6.09 [17]

131 141 −5.06 −4.93 6.13 6.20 [17]

132 240 −5.10 −4.87 6.09 6.22 [58]

133 232 −4.91 −4.70 5.89 6.00 [8]

134 301 −4.95 −4.67 5.91 6.08 [8]

135 254 −5.49 −5.23 6.41 6.53 [34]

136 257 −5.15 −4.90 6.15 6.28 [8]

137 348 −4.71 −4.37 5.73 5.90 [48]

138 165 −4.70 −4.55 5.76 5.84 [49]

139 300 −5.05 −4.76 6.00 6.15 [8]

140 182 −4.51 −4.35 5.62 5.72 [8]

141 452 −5.22 −4.75 6.18 6.43 [8]

142 309 −5.06 −4.78 6.02 6.19 [62]

Continued on the next page
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Compound
Reorganization

Energy (meV)

Previous

Work

εhomo
n

(eV)

εhomo
c

(eV)

IPadia

(eV)

IPvert

(eV)
References

143 268 −5.09 −4.83 6.15 6.28 [8]

144 232 −4.85 −4.64 5.78 5.89 [8]

145 323 −5.01 −4.71 5.92 6.09 [63]

146 287 −5.12 −4.84 5.99 6.15 [64]

147 76 −5.21 −5.14 6.27 6.31 [61]

148 140 −4.92 −4.79 5.95 6.02 [61]

149 123 −5.17 −5.05 6.24 6.30 [61]

150 270 −5.15 −4.89 6.14 6.28 [51]

151 145 −5.14 −5.01 6.19 6.26 [65]

152 108 −5.19 −5.08 6.29 6.35 [65]

153 258 2539

3011

−4.81 −4.56 5.74 5.87 [66]

154 293 −5.11 −4.85 6.07 6.23 [46]

155 305 −5.12 −4.84 6.17 6.33 [8]

156 481 −5.11 −4.63 6.02 6.28 [8]

157 205 −5.29 −5.09 6.30 6.40 [8]

158 181 −4.69 −4.54 5.73 5.82 [49]

159 257 −5.02 −4.76 5.96 6.08 [8]

160 199 −5.22 −5.02 6.27 6.37 [67]

161 275 −4.99 −4.73 5.92 6.06 [8]

162 290 −4.88 −4.61 5.77 5.94 [8]

163 83 −5.04 −4.95 5.95 5.99 [45]

Continued on the next page
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Compound
Reorganization

Energy (meV)

Previous

Work

εhomo
n

(eV)

εhomo
c

(eV)

IPadia

(eV)

IPvert

(eV)
References

164 147 1605 −4.69 −4.56 5.80 5.87 [68]

165 301 −4.94 −4.65 5.81 5.97 [8]

166 265 2731 −4.78 −4.54 5.63 5.76 [15]

167 308 −4.72 −4.42 5.66 5.81 [48]

168 133 −5.11 −4.98 6.12 6.19 [8]

169 363 −5.13 −4.80 6.12 6.31 [8]

170 268 2561 −4.77 −4.52 5.54 5.68 [9]

171 266 −4.67 −4.41 5.55 5.68 [48]
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Table 2: Pairwise correlation matrix with Pearson’s correlation coefficient for the RE (λ) and
electronic and structural descriptors.

λ En εhomo
n εhomo

c εlumo
n εlumo

c IPvert QPolave FsdRing RotBond Scount vdWsa Rcount

λ 1.00 -0.26 -0.20 0.08 0.16 0.05 0.19 -0.05 -0.46 0.44 0.34 -0.05 -0.22
En -0.26 1.00 -0.32 -0.40 0.30 0.30 0.48 -0.64 -0.24 -0.43 -0.93 -0.48 -0.60
εhomo
n -0.20 -0.32 1.00 0.96 -0.87 -0.86 -0.94 0.64 0.20 0.35 0.13 0.55 0.52
εhomo
c 0.08 -0.40 0.96 1.00 -0.84 -0.86 -0.90 0.64 0.08 0.47 0.23 0.54 0.47
εlumo
n 0.16 0.30 -0.87 -0.84 1.00 0.99 0.85 -0.65 -0.31 -0.24 -0.10 -0.50 -0.57
εlumo
c 0.05 0.30 -0.86 -0.86 0.99 1.00 0.84 -0.66 -0.23 -0.32 -0.10 -0.52 -0.54
IPvert 0.19 0.48 -0.94 -0.90 0.85 0.84 1.00 -0.82 -0.29 -0.46 -0.22 -0.75 -0.71
QPolave -0.05 -0.64 0.64 0.64 -0.65 -0.66 -0.82 1.00 0.28 0.62 0.33 0.92 0.84
FsdRing -0.46 -0.24 0.20 0.08 -0.31 -0.23 -0.29 0.28 1.00 -0.50 0.12 0.23 0.68
RotBond 0.44 -0.43 0.35 0.47 -0.24 -0.32 -0.46 0.62 -0.50 1.00 0.26 0.65 0.21
Scount 0.34 -0.93 0.13 0.23 -0.10 -0.10 -0.22 0.33 0.12 0.26 1.00 0.13 0.30
vdWsa -0.05 -0.48 0.55 0.54 -0.50 -0.52 -0.75 0.92 0.23 0.65 0.13 1.00 0.83
Rcount -0.22 -0.60 0.52 0.47 -0.57 -0.54 -0.71 0.84 0.68 0.21 0.30 0.83 1.00

En: Total electronic energy, ε: Molecular orbital energy, IPvert: Vertical Ionization Potential, QPolave: Average
polarizability, FsdRing: Fused ring count, RotBond: Rotatable bond count,Scount: Sulfur atom count, vdWsa: van
der Waals surface area, Rcount: Ring count Electronic descriptors calculated at the B3LYP/6-31G(d,p) level of
theory.

2 Molecular transform descriptors

Following Soltzberg and Wilkins, we limit s into the interval [1, 31] divided into 100 equal pieces.

However, instead of the binary representation they used in which the intervals with I(s) = 0 were

coded as “1”, and “0” otherwise, we retained the original I(s) values. Figure 1 plots the comparison

of I(s) distributions for the pentacene with the DFT and molecular mechanics (MM) geometries.
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Figure 1: 3D structural descriptor based on the molecular transforms for pentacene with the DFT
and MM geometries.

3 Principle Components

Figure 2: Explained variance ratio by the principle components in the signature (left) descriptor
spaces
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