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Table S1. Gaussian09 Output Information

RMS

E(RB3LYP) . Imag. Dipole = Point HOMO LUMO
Entry (a.u.) Gradient Freq  (Debye) Group (a.u.) (a.u.)
e Norm (a.u.) o o
la -1027.99791388  0.00000348 0 5.9025 Cl -0.17951  -0.06317
1b -949.36806701  0.00000481 0 6.0559 Cl -0.18168  -0.06422
lc -1051.28171059  0.00000377 0 5.6714 Cl -0.19004  -0.06460
1d -894.02191951  0.00001131 0 5.9188 Cl -0.19608  -0.06711
le -1432.24636164  0.00000723 0 6.3951 Cl -0.19928  -0.07342
1f -1353.61636374  0.00000910 0 6.3647 Cl -0.20249  -0.07487
lg -1813.21039833  0.00001031 0 6.0127 Cl -0.20833  -0.08238
lh -1064.90135000  0.00000168 0 8.7325 Cl -0.21153  -0.08320
li -986.27117703  0.00000681 0 8.4911 Cl1 -0.21518  -0.08501
1j -1078.51815248  0.00000740 0 6.2657 Cl -0.23281  -0.10302
2a -1011.95118048  0.00000448 0 3.5090 Cl1 -0.18253  -0.07991
2b -933.32137613  0.00000603 0 4.7041 Cl -0.18322  -0.07995
2c -1035.23366073  0.00000207 0 3.9583 Cl1 -0.19065  -0.08171
2d -877.97408932  0.00000153 0 4.1369 Cl -0.19710  -0.08499
2e -1416.19790692  0.00000514 0 4.8824 Cl -0.20014  -0.09118
2f -1337.56798145  0.00000416 0 4.7129 Cl1 -0.20351  -0.09300
2g -1797.16140337  0.00001045 0 4.1239 Cl -0.20934  -0.10077
2h -1048.85228599  0.00000163 0 7.8784 Cl1 -0.21269  -0.10163
2i -970.22214284  0.00000649 0 7.4572 C1 -0.21641  -0.10382
2j -1062.46747973  0.00000836 0 4.3897 Cl1 -0.23353  -0.12237
3a -1087.15449034  0.00000974 0 2.9879 Cl -0.18524  -0.08898
3b -1008.52440321  0.00000771 0 3.3475 C1 -0.18785  -0.09024
3c -1110.43660803  0.00001273 0 2.1413 Cl -0.19553  -0.09179
3d -953.17644637  0.00000802 0 2.4026 C1 -0.20206  -0.09496
3e -1491.40038683  0.00000678 0 3.0122 C1 -0.20479  -0.10086
3f -1412.07700479  0.00000754 0 2.7370 Cl -0.20816  -0.10272
3g -1872.36325470  0.00001564 0 2.4252 C1 -0.21368  -0.11019
3h -1124.05420307  0.00000217 0 6.4258 Cl1 -0.21712  -0.11090
3i -1045.42360604  0.00000959 0 5.8268 C1 -0.22073  -0.11315
3j -1137.66822222  0.00000974 0 2.9382 Cl -0.23710  -0.13080
4a -972.64060868  0.00000145 0 3.9705 C1 -0.18082  -0.08107
4b -894.01194364  0.00000198 0 4.1106 Cl -0.18302  -0.08293
4c -995.92539650  0.00000233 0 3.4804 C1 -0.19242  -0.08467
4d -838.66384493  0.00000889 0 3.6098 Cl -0.19787  -0.08884
4e -1376.88899519  0.00000200 0 4.4429 Cl -0.20192  -0.09418
4f -1298.25811494  0.00001595 0 4.1968 Cl -0.20486  -0.09652
4g -1757.85186039  0.00000691 0 3.4792 Cl -0.21126  -0.10388
4h -1009.54259577  0.00000373 0 7.5875 Cl -0.21439  -0.10518
4i -930.91149893  0.00001185 0 7.0622 Cl -0.21767  -0.10792
4j -1023.15639984  0.00000644 0 3.5139 Cl -0.23504  -0.12660
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Table S1 continued.

Entry E(RB3LYP) RMS Imag. Dipole Point HOMO LUMO
(au.) Gradient Freq  (Debye) Group (au.) (a.u.)
Norm (a.u.)
Sa -1239.82420888  0.00000478 0 3.5925 C1 -0.18489  -0.08932
5b -1161.19432222  0.00000196 0 3.8267 Cl1 -0.18760  -0.09069
Sc -1263.10631407  0.00000150 0 2.5756 C1 -0.19514  -0.09238
5d -1105.84626574  0.00000608 0 2.6557 Cl1 -0.20181  -0.09581
S5e -1644.07005340  0.00000443 0 3.7907 Cl1 -0.20429  -0.10140
5f -1565.43977854  0.00000194 0 3.5096 C1 -0.20775  -0.10340
S5¢g -2025.03295693  0.00000562 0 2.7994 Cl1 -0.21326  -0.11063
5h -1276.72390605  0.00000335 0 7.1929 C1 -0.21649  -0.11150
51 -1198.09340772  0.00000515 0 6.6067 C1 -0.22024  -0.11386
5j -1290.33801041  0.00000835 0 3.7790 C1 -0.23674  -0.13136
6a -1410.12930781  0.00000241 0 3.2777 C1 -0.18347  -0.08820
6b -1331.49972594  0.00000505 0 3.5633 C1 -0.18602  -0.08954
6¢ -1433.41130090  0.00000419 0 3.0070 C1 -0.19421  -0.09200
6d -1276.15183854  0.00005088 0 3.2003 C1 -0.20065  -0.09550
6e -1814.37514480  0.00001014 0 4.0646 C1 -0.20330  -0.10075
of -1735.74526027  0.00000176 0 3.8429 C1 -0.20668  -0.10276
6g -2195.33811507  0.00000310 0 3.3499 Cl -0.21221  -0.11011
6h -1447.02930397  0.00000455 0 7.3697 C1 -0.21554  -0.11088
61 -1368.39914478  0.00000979 0 6.8532 C1 -0.21915  -0.11323
6j -1460.64371864  0.00000251 0 3.9791 C1 -0.23559  -0.13082
7a -1699.81726378  0.00000115 0 2.4387 Cl1 -0.18849  -0.09345
7b -1621.18730211  0.00000343 0 2.7396 C1 -0.19130  -0.09501
Tc -1723.09974761  0.00000416 0 1.6371 Cl1 -0.19944  -0.09660
7d -1565.83934157  0.00000420 0 1.8879 C1 -0.20616  -0.10030
Te -2104.06288244  0.00000188 0 3.3475 C1 -0.20828  -0.10550
7f -2025.43252664  0.00000212 0 2.9255 Cl1 -0.21179  -0.10754
7g -2485.02535648  0.00000195 0 2.0951 C1 -0.21696  -0.11467
7h -1736.71641473  0.00000431 0 7.0692 Cl -0.22029  -0.11541
7i -1658.08581010  0.00000215 0 6.4238 C1 -0.22403  -0.11788
7i -1750.32985509  0.00000188 0 2.6959 Cl1 -0.24006  -0.13508
8a -1085.94688450  0.00000220 0 1.2951 C1 -0.18818  -0.10192
8b -1007.31713589  0.00002022 0 2.9722 Cl1 -0.19197  -0.10506
8¢ -1109.22912895  0.00000265 0 1.9121 C1 -0.19991  -0.10415
8d -951.96869121  0.00000143 0 2.0257 Cl1 -0.20694  -0.10964
8e -1490.19212277  0.00001404 0 3.9889 Cl1 -0.20900  -0.11322
8f -1411.56196330  0.00000785 0 2.3268 Cl -0.21292  -0.11643
8g -1871.15451319  0.00000966 0 2.0618 Cl1 -0.21816  -0.12259
8h -1122.84546226  0.00000553 0 7.7472 Cl -0.22110  -0.12322
8i -1044.21506206  0.00001485 0 5.6422 Cl1 -0.22566  -0.12655
8] -1136.45855288  0.00002744 0 2.3258 Cl -0.24187  -0.14287
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Table S1 continued.

Entry E(RB3LYP) RMS Imag. Dipole Point HOMO LUMO
(au.) Gradient Freq  (Debye) Group (au.) (a.u.)
Norm (a.u.)
9a -1432.22790934  0.00000526 0 2.9007 C1 -0.18842  -0.08811
9b -1353.59802563  0.00001704 0 3.1344 Cl1 -0.19121  -0.08974
9c -1455.51065269  0.00001092 0 2.1927 C1 -0.19950  -0.09137
9d -1298.25054422  0.00001243 0 2.3597 Cl1 -0.20645  -0.09533
9¢ -1836.47384551  0.00001790 0 3.5895 Cl1 -0.20871  -0.10077
of -1757.84363719  0.00000713 0 3.2075 C1 -0.21234  -0.10300
9¢ -2217.43632438  0.00000832 0 2.4045 Cl1 -0.21773  -0.11039
%h -1469.12750704  0.00000194 0 7.1153 Cl -0.22103  -0.11119
9i -1390.49701351  0.00000800 0 6.4853 C1 -0.22493  -0.11384
9j -1482.74104282  0.00001087 0 2.7571 C1 -0.24153  -0.13176
10a  -1064.87819462  0.00000452 0 1.8588 C1 -0.19467  -0.10861
10b -986.24791015  0.00001224 0 2.2755 Cl -0.19767  -0.11044
10c -1088.16043976  0.00000409 0 0.4320 C1 -0.20599  -0.11203
10d -930.89944885  0.00001221 0 0.2640 Cl -0.21340  -0.11651
10e -1469.12283708  0.00000625 0 2.8504 Cl -0.21520  -0.12123
10f  -1390.49215750  0.00000937 0 2.0980 C1 -0.21906  -0.12373
10g  -1850.08447500  0.00001706 0 0.2520 C1 -0.22432  -0.13065
10h  -1101.77567328  0.00001096 0 6.8043 C1 -0.22739  -0.13136
10i -1023.14467243  0.00002260 0 5.9432 C1 -0.23150  -0.13427
10j -1115.38746975  0.00001994 0 0.0938 Cl1 -0.24774  -0.15136
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Table S2. Fitting parameters obtained for the correlation of Hammett substituent constants with
HOMO and LUMO energy levels calculated via DFT (B3LYP 6-31g(d))

Opl Ogpil + Opin PRI PRILII c R?
Op Op HOMO -0.34+0.02  -0.68+0.01 -5.529+0.006 0.98190
LUMO -0.96+0.03  -0.55+0.02 -2.64+0.01 0.94881
Om op HOMO -0.56+0.02  -0.680+0.008  -5.473+0.006 0.98823
LUMO -1.33+0.09  -0.55+0.03 -2.52+0.02 0.84825
Om Om HOMO -0.56+0.06  -0.94+0.03 -5.29+0.02 0.91559
LUMO -1.33£0.09  -0.79+0.04 -2.36+0.03 0.85159
Op Om HOMO -0.34+0.04  -0.94+0.03 -5.34+0.02 0.90926
LUMO -0.96+0.03  -0.79+0.03 -2.48+0.01 0.95215

Table S3. Fitting parameters obtained for the correlation of redox potentials determined by

cyclic voltammetry (E°g+ /g, E°p/p—) With orbital energies calculated via DFT (exomo, eLumo).

intercept slope R?
Including E,, and E). -3.50+0.03 -0.774+0.007 0.99537
Excluding Ej. and E. -3.52+0.04 -0.781+0.008 0.99608
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Figure S1. Correlation of AEy¢ values with HOMO-LUMO gap energies calculated via DFT
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