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Table S1  Gas-phase electronic and thermal energies for neutral anilines at various levels of theorya
Substituent
AM1
RHF/MIDI!
BPW91/MIDI!
MP2/cc-pVDZb
BPW91/cc-pVDZb
ZPVEb
G(evr)b,c

H
20.497
-284.037 67
-285.889 97
-286.711 62
-287.586 00
0.114 56
0.085 36

o-Me
13.179
-322.840 84
-324.970 22
-325.897 74
-326.895 70
0.141 93
0.110 89

m-Me
12.996
-322.840 88
-324.969 53
-325.896 35
-326.895 85
0.141 50
0.109 34

p-Me
12.953
-322.839 83
-324.968 98
-325.896 02
-326.895 15
0.141 35
0.108 56

o-CN
50.735
-375.259 04
-377.613 70
-378.723 81
-379.836 16
0.113 50
0.081 75

m-CN
52.031
-375.255 61
-377.609 82
-378.722 15
-379.832 69
0.113 37
0.081 54

p-CN
50.765
-375.258 50
-377.612 40
-378.722 53
-379.835 28
0.113 45
0.081 64

o-MeO
-16.728
-397.267 01
-399.749 46
-400.923 52
-402.101 31
0.146 25
0.113 54

m-MeO(1) 
-17.501
-397.268 18
-399.748 62
-400.922 37
-402.101 70
0.146 09
0.113 41

m-MeO(2)
-17.548
-397.268 61
-399.748 83
-400.922 70
-402.101 98
0.146 10
0.113 40

p-MeO
-16.555
-397.263 97
-399.745 81
-400.920 34
-402.098 72
0.145 88
0.112 98

o-Cl
13.111
-740.792 93
-743.322 81
-745.765 67
-747.208 09
0.105 56
0.074 30

m-Cl
13.286
-740.791 95
-743.320 41
-745.765 32
-747.207 64
0.105 30
0.073 87

p-Cl
13.08
-740.791 62
-743.319 95
-745.764 26
-747.206 71
0.105 33
0.073 86

o-Ac(1)
-18.724
-434.929 61
-437.655 51
-438.942 85
-440.236 50
0.151 31
0.117 81

o-Ac(2)
-14.779
-434.920 57
-437.640 72
-438.935 71
-440.223 26
0.151 52
0.117 72

m-Ac(1)
-15.919
-434.924 70
-437.643 36
-438.940 95
-440.227 17
0.150 86
0.116 62

m-Ac(2)
-15.421
-434.925 60
-437.644 43
-438.941 90
-440.228 26
0.150 98
0.116 88

p-Ac
-17.775
-434.928 36
-437.647 11
-438.942 09
-440.231 17
0.151 06
0.117 01

o-CF3
-137.847
-617.806 01
-621.025 08
-623.024 64
-624.621 85
0.120 27
0.085 83

m-CF3
-135.806
-617.803 92
-621.022 08
-623.025 50
-624.621 56
0.119 74
0.084 54

p-CF3
-137.14
-617.805 93
-621.023 06
-623.025 70
-624.622 93
0.119 69
0.084 36

o-Br
25.236
-2843.698 67
-2847.463 06
-2858.641 76
-2861.299 36
0.104 91
0.072 57

m-Br
25.379
-2843.697 63
-2847.460 58
-2858.641 12
-2861.298 48
0.104 65
0.072 08

p-Br
24.644
-2843.697 62
-2847.460 19
-2858.640 24
-2861.297 82
0.104 74
0.072 21

o-NO2
20.761



-492.150 23
0.116 74
0.083 80

Table S1 (continued)  Gas-phase electronic and thermal energies for neutral anilines at various levels of theorya
Substituent
AM1
RHF/MIDI!
BPW91/MIDI!
MP2/cc-pVDZb
BPW91/cc-pVDZb
ZPVEb
G(evr)b,c

m-NO2
24.029



-492.146 71
0.116 73
0.083 28

p-NO2
21.627



-492.150 42
0.116 82
0.083 50

2,4-diMe
7.132



-366.220 99
0.168 78
0.134 37

2,5-diMe
5.675



-366.221 62
0.168 73
0.134 32

2,6-diMe
6.001



-366.221 26
0.169 26
0.136 39

3,5-diMe
5.573



-366.221 96
0.168 24
0.132 83

2,6-diEt
-4.317



-444.836 21
0.225 84
0.189 39

2,5-diCl
6.268



-1206.736 15
0.096 15
0.062 69

a Units are kcal mol-1 for AM1, h for all other levels.  b BPW91/MIDI! geometries.  c Includes ZPVE; 298 K.

Table S2  Gas-phase electronic and thermal energies for aniline radical cations at various levels of theorya
Substituent
AM1
UHF/MIDI!
ROHF/MIDI!
BPW91/MIDI!
MP2/cc-pVDZb
BPW91/cc-pVDZb
ZPVEb
G(evr)b,c

H
201.882
-283.811 98
-283.788 58
-285.624 10
-286.426 93
-287.318 51
0.114 81
0.084 97

o-Me
191.852
-322.619 40
-322.597 19
-324.710 06
-325.617 92
-326.634 51
0.141 96
0.110 11

m-Me
192.763
-322.619 60
-322.597 49
-324.709 94
-325.618 21
-326.635 02
0.141 63
0.109 43

p-Me
189.975
-322.620 12
-322.600 53
-324.713 94
-325.621 81
-326.639 01
0.141 51
0.108 53

o-CN
241.287
-375.014 90
-374.988 72
-377.329 76
-378.384 22
-379.549 13
0.113 35
0.080 89

m-CN
242.220
-375.012 34
-374.985 19
-377.325 12
-378.379 26
-379.545 14
0.113 15
0.080 63

p-CN
241.519
-375.015 50
-374.987 06
-377.331 04
-378.381 72
-379.550 93
0.113 38
0.080 81

o-MeO
155.865
-397.055 47
-397.037 43
-399.506 39
-400.657 12
-401.854 52
0.146 80
0.113 55

m-MeO(1) 
161.976
-397.048 08
-397.029 78
-399.498 04
-400.660 20
-401.848 48
0.146 10
0.112 76

m-MeO(2)
163.541
-397.044 75
-397.024 28
-399.494 32
-400.634 25
-401.844 79
0.145 80
0.112 23

p-MeO
154.874
-397.048 92
-397.037 60
-399.509 14
-400.665 94
-401.858 42
0.146 62
0.113 14

o-Cl
197.248
-740.556 90
-740.532 94
-743.048 70
-745.473 15
-746.936 06
0.105 63
0.073 69

m-Cl
199.160
-740.553 74
-740.529 34
-743.043 81
-745.469 96
-746.933 37
0.105 22
0.073 13

p-Cl
195.680
-740.555 59
-740.533 99
-743.051 03
-745.475 92
-746.941 12
0.105 70
0.073 61

o-Ac(1)
166.020
-434.709 85
-434.680 74
-437.389 54
-438.651 10
-439.965 75
0.150 42
0.116 16

o-Ac(2)
166.019
-434.658 71
-434.660 52
-437.366 95
-438.611 72
-439.947 19
0.150 47
0.115 15

m-Ac(1)
169.703
-434.694 84
-434.670 73
-437.376 32
-438.620 39
-439.957 05
0.150 32
0.115 02

m-Ac(2)
168.906
-434.698 35
-434.671 39
-437.376 42
-438.621 53
-439.956 76
0.150 38
0.115 36

p-Ac
169.916
-434.699 13
-434.671 17
-437.379 27
-438.636 64
-439.959 79
0.150 38
0.115 07

o-CF3
54.984
-617.566 40
-617.542 56
-620.749 73
-622.723 83
-624.340 33
0.119 90
0.084 62

m-CF3
56.177
-617.565 51
-617.541 26
-620.746 72
-622.723 82
-624.340 92
0.119 54
0.083 31

p-CF3
57.642
-617.565 05
-617.538 91
-620.747 15
-622.721 64
-624.341 05
0.119 57
0.083 36

o-Br
210.699
-2843.466 60
-2843.442 69
-2847.196 01
-2858.334 82
-2861.028 55
0.105 00
0.071 97

m-Br
211.590
-2843.463 03
-2843.439 15
-2847.190 79
-2858.331 93
-2861.025 59
0.104 60
0.071 39

p-Br
209.447
-2843.464 86
-2843.444 21
-2847.199 89
-2858.338 19
-2861.034 01
0.105 16
0.072 03

Table S2 (continued) Gas-phase electronic and thermal energies for aniline radical cations at various levels of theorya
Substituent
AM1
UHF/MIDI!
ROHF/MIDI!
BPW91/MIDI!
MP2/cc-pVDZb
BPW91/cc-pVDZb
ZPVEb
G(evr)b,c

o-NO2
219.168




-491.850 55
0.115 82
0.082 10

m-NO2
221.290




-491.850 16
0.115 80
0.081 45

p-NO2
222.620




-491.853 48
0.115 80
0.081 55

2,4-diMe
180.401




-365.965 45
0.168 69
0.133 87

2,5-diMe
183.884




-365.962 33
0.168 76
0.134 48

2,6-diMe
185.724




-365.960 91
0.169 30
0.135 61

3,5-diMe
183.628




-365.962 01
0.168 49
0.133 87

2,6-diEt
170.992




-444.578 84
0.225 57
0.187 81

2,5-diCl
194.324




-1206.453 51
0.096 05
0.061 90

a Units are kcal mol-1 for AM1, h for all other levels.  b BPW91/MIDI! geometries.  c Includes ZPVE; 298 K.

Table S3  Negative HOMO energies (eV) of substituted neutral anilinesa
Substituent
AM1
SM5.42R/AM1
HF/MIDI!
HF/cc-pVDZb
BPW91/MIDI!
SM5.42R/BPW91/MIDI!

H
7.94
8.61
8.05
7.96
4.64
4.68

o-Me
7.72
8.53
8.02
7.87
4.61
4.67

m-Me
7.78
8.60
7.96
7.88
4.56
4.64

p-Me
7.66
8.46
7.82
7.72
4.49
4.55

o-CN
8.58
8.61
8.60
8.53
5.19
4.98

m-CN
8.76
8.62
8.68
8.62
5.24
4.91

p-CN
8.63
8.58
8.57
8.52
5.22
4.96

o-MeO
8.18
8.48
7.67
7.65
4.22
4.37

m-MeO
8.28
8.58
7.85
7.84
4.42
4.55

p-MeO
8.01
8.32
7.53
7.53
4.10
4.21

o-Cl
8.63
8.64
8.36
8.22
4.94
4.92

m-Cl
8.77
8.70
8.45
8.31
5.02
4.92

p-Cl
8.57
8.55
8.26
8.12
4.88
4.80

o-Acc
8.45
8.63
8.02
7.87
4.67
4.72

m-Ac
8.35
8.39
8.30
8.26
4.89
4.81

Table S3 (continued) Negative HOMO energies (eV) of substituted neutral anilinesa
p-Ac
8.60
8.69
8.30
8.27
4.85
4.89

o-CF3
8.96
8.76
8.48
8.48
4.94
4.83

m-CF3
9.09
8.76
8.49
8.49
4.97
4.76

p-CF3
9.15
8.79
8.59
8.64
5.01
4.80

o-Br
8.63
8.65
8.26
8.22
4.82
4.80

m-Br
8.83
8.71
8.36
8.30
4.91
4.82

p-Br
8.61
8.59
8.13
8.10
4.74
4.67

a SM5.42R calculations are for aqueous solution; other calculations are for the gas phase.  b Geometries optimized at BPW91/MIDI! level.  b Ac = acetyl.

Table S4  Aqueous solvation free energies (298 K, kcal mol–1) of substituted neutral anilines




SM5.4 model

SM5.42R model

Substituent
AM1

AM1
HF/MIDI!
BPW91/MIDI!
BPW91/6-31G*a
BPW91/DZVPa

H
–5.2

–5.3
–5.2
–5.7
–5.5
–5.2

o-Me
–4.4

–4.9
–4.7
–5.4
–5.1
–5.2

m-Me
–5.1

–5.0
–5.1
–5.6
–5.2
–5.3

p-Me
–5.0

–4.9
–4.9
–5.5
–5.2
–5.2

o-CN
–6.7

–6.7
–7.9
–7.7
–7.8
–7.6

m-CN
–7.0

–7.0
–8.5
–8.7
–8.6
–8.4

p-CN
–7.5

–7.7
–9.2
–9.6
–9.7
–9.6

o-MeO
–5.9

–6.4
–6.0
–6.7
–6.7
–6.8

m-MeO
–7.2

–7.3
–6.9
–7.8
–7.8
–7.9

p-MeO
–7.2

–7.2
–6.9
–7.7
–7.6
–7.7

o-Cl
–4.8

–5.0
–5.0
–5.2
–5.0
–4.7

m-Cl
–5.3

–5.3
–5.6
–6.1
–5.9
–5.5

p-Cl
–5.4

–5.4
–5.7
–6.1
–5.9
–5.5

o-Acb
–7.1

–7.9
–6.9
–6.8
–6.9
–7.2

Table S4 (continued) Aqueous solvation free energies (298 K, kcal mol–1) of substituted neutral anilines

m-Ac
–8.7

–9.6
–8.8
–9.5
–9.4
–9.6

p-Ac
–9.1

–10.1
–9.2
–10.3
–10.4
–10.8

o-CF3
–3.2

–4.1
–3.3
–3.0
–3.5
–3.3

m-CF3
–4.1

–4.6
–4.0
–4.2
–4.5
–4.4

p-CF3
–4.3

–5.0
–4.3
–4.5
–4.8
–4.8

o-Br
–5.2

–5.6
–5.9
–5.4
–6.0
–5.2

m-Br
–5.8

–5.9
–6.0
–6.5
–7.0
–6.1

p-Br
–5.9

–6.0
–6.1
–6.6
–7.0
–6.1

a Geometries optimized at BPW91/MIDI! level.  b Ac = acetyl.

Table S5  Aqueous solvation free energies (298 K, kcal mol–1) of substituted aniline radical cations




SM5.4 model

SM5.42R models

Substituent
AM1

AM1
UHF/MIDI!
ROHF/MIDI!
BPW91/MIDI!
BPW91/6-31G*a
BPW91/DZVPa

H
–54.2

–56.7
–60.3
–57.5
–57.6
–57.6
–56.7

o-Me
–51.2

–54.1
–57.5
–55.0
–55.0
–55.0
–54.2

m-Me
–52.2

–54.4
–57.6
–54.4
–54.7
–54.6
–53.7

p-Me
–51.4

–53.6
–57.7
–54.3
–54.2
–54.2
–53.3

o-CN
–58.6

–62.3
–64.9
–63.7
–61.9
–62.2
–61.3

m-CN
–62.7

–66.0
–70.5
–67.6
–66.0
–65.8
–65.2

p-CN
–61.7

–64.7
–69.8
–65.6
–64.0
–63.7
–63.3

o-MeO
–49.2

–52.1
–54.6
–52.4
–52.1
–52.3
–51.6

m-MeO
–52.7

–54.8
–55.9
–53.2
–53.4
–53.6
–53.1

p-MeO
–50.7

–53.4
–56.9
–53.1
–52.9
–53.0
–52.4

o-Cl
–52.9

–55.3
–58.7
–56.5
–55.6
–55.5
–54.3

m-Cl
–55.8

–57.8
–62.7
–58.7
–58.5
–58.1
–57.0

p-Cl
–54.3

–56.2
–62.6
–57.6
–57.0
–56.5
–55.4

o-Acb
–52.7

–56.9
–56.0
–54.9
–54.3
–54.3
–53.8

Table S5 (continued) Aqueous solvation free energies (298 K, kcal mol–1) of substituted aniline radical cations

m-Ac
–58.4

–62.1
–63.5
–61.1
–58.1
–59.2
–58.8

p-Ac
–58.2

–61.9
–63.5
–62.9
–56.8
–54.9
–57.5

o-CF3
–53.7

–58.2
–57.7
–56.2
–54.6
–55.4
–54.7

m-CF3
–58.1

–61.8
–62.7
–59.3
–58.7
–59.3
–58.8

p-CF3
–58.7

–62.0
–63.3
–59.1
–58.5
–59.2
–58.8

o-Br
–52.9

–55.8
–58.1
–56.0
–54.6
–55.4
–53.7

m-Br
–56.1

–58.5
–62.4
–58.4
–57.3
–57.9
–56.0

p-Br
–54.7

–57.0
–62.2
–56.9
–55.5
–56.2
–54.4

a Geometries optimized at BPW91/MIDI! level.  b Ac = acetyl.

Table S6  QSPR data used for regressions in Table 3a
Substituent
Aniline pKa b
c
+ d

H
4.60
0.00
0.00

o-Me
4.45



m-Me
4.72
–0.07
–0.07

p-Me
5.1
–0.17
–0.31

o-CN
0.95



m-CN
2.76
0.56
0.56

p-CN
1.74
0.66
0.66

o-MeO
4.52



m-MeO
4.21
0.12
0.12

p-MeO
5.34
–0.27
–0.78

o-Cl
2.64



m-Cl
3.5
0.37
0.37

p-Cl
3.98
0.23
0.11

o-Ace
2.22



m-Ac
3.59
0.38
0.38

p-Ac
2.19
0.50


o-CF3




m-CF3
3.49
0.43


p-CF3
2.54
0.54


o-Br
0.95



m-Br
2.76
0.39
0.39

p-Br
1.74
0.23
0.15

a The regressions in Table 3 only use data for those compounds having measured one-electron reduction potentials; additional data in this table are provided for completeness.  b Reference 1.  c References 2,3.  d References 4,5.  e Ac = acetyl.

Table S7  QSPR data used for predictions in Table 4.

Substituent
pKa a
Brown

+ b
SM5.42R/

AM1 HOMO
Table 5

Column 1
Table 5

Column 5

o-NO2
–0.26

8.92
1.90
1.41

m-NO2
2.47
0.71
8.96
1.64
1.19

p-NO2
1.00
0.79
8.84
1.83
1.35

2,4-diMe
4.89

8.40
1.21
0.47

2,5-diMe
4.53

8.51
1.35
0.58

2,6-diMe
3.95

8.48
1.43
0.56

3,5-diMe
4.79
–0.14c
8.59
1.32
0.64

2,6-diEt


8.46
1.30
0.55

2,5-diCl
1.57

8.74
1.60
1.06

a Reference 1.  b Reference 4,5.  c Taken as twice the value of a single m‑methyl group.
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