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Table S1. Experimental (in CDCl3)*? and calculated (BPW91/6-311G(d,p)//BPW91/6-311++G(d,p), in CHCIl3) H
NMR chemical shifts of benzene (R = H), aniline (R = NH) and nitrobenzene (R = NO>) in ortho (0-), meta (m-) and
para (p-) relation to the substituent.

R H 0-NH> m-NH; p-NHz 0-NO» m-NO; p-NOz
Exp 7.31 6.68 7.15 6.76 8.16 7.52 7.68
Calc 7.57 6.66 7.21 6.70 8.38 7.75 7.91

Table S2. NLMO contributions to the total isotropic proton shielding in benzene (R = H), aniline (R = NH,) and
nitrobenzene (R = NO,), calculated at the BPW91/6-311G(d,p)//BPW91/6-311++G(d,p), in CHCIs. The proton in

question is the one bound to the C1 atom. Values are in ppm.

H H
2©G/R 2@5 2 1 6
3 5 3 R 3NS5
R
NLMO H 0-NH2, m-NH2 p-NHz 0-NO; m-NO, p-NO;
C1-C2 -213 -183 -238 -205 -201 -260 -2.62
C1-Cé -213 -161 -222 -205 -164 -219 -2.62
C2-C3 -033 -035 025 -036 -022 -024 -0.37
C5-C6 -033 -026 031 -036 -029 -033 -0.37
C3-C4 -0.04 -0.01 -0.06 -0.05 0.05 -0.07 -0.11
C4-C5 -0.04 001 -006 -005 -0.02 -011 -0.11
C-Crotal -5.00 -4.05 -528 -492 -413 -554 -6.18
C1-H 2710 26.84 27.17 27.08 26.14 2697 27.14
C2-H -0.27 -030 -021 -024 -033 -026 -0.18
C6-H -0.27 /[ -023 -0.24 [/ -021 -0.18
C3-H -0.06 -0.06 -0.08 -0.07 -0.08 -0.06 -0.03
C5-H -0.06  -0.04 /[ -0.07 -0.05 / -0.03
C4-H -0.09 -0.08 -0.07 /[ -009 -0.05 /
C-Huotal 2635 26.36 26.58 2646 2559 26.39 26.72
C=Crotal 227 235 2.66 2.89 2.05 240  2.28
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Table S3. NLMO contributions to the paramagnetic and diamagnetic component of shielding tensor in benzene (R =
H), aniline (R = NH,) and nitrobenzene (R = NO,), calculated at the BPW91/6-311G(d,p)//BPW91/6-311++G(d,p),
in CHCls. The proton in question is the one bound to the C1 atom. Values are in ppm.

H H H
1) s R 1 1
2 2 6 2 6
3 5 3 3 5
R
4 4 O 4
R

NLMO H 0-NH2 m-NH; p-NH: 0-NO2; m-NO; p-NOz
C1-C2 -2.13  -1.83 -238 205 -201 -260 -2.62
para -2.68  -2.49 -2.92 -255 -2.65 -3.14 -3.24
dia 0.55 0.66 0.55 0.50 0.64 0.55 0.62
C1-C6 -213 -161 -222  -205 -164 -219 -262
para -2.68  -1.57 -270 -255 -1.98 -2.73 -3.24
dia 0.55 -0.04 0.48 0.50 0.35 0.55 0.62
C2-C3 -0.33 -0.35 -0.25 -036 -0.22 -0.24  -0.37
para -037 -039 -030 -035 -030 -0.28 -0.37
dia 0.04 0.04 0.05 0.01 0.08 0.04 0.00
C5-C6 -0.33  -0.26 -0.31 -036 -0.29 -0.33  -0.37
para -0.37  -0.38 -0.18 -0.35 -0.35 -0.30  -0.37
dia 0.04 012 -013 0.01 0.06 -0.03 0.00
C3-C4 -0.04 -001 -0.06 -0.05 005 -0.07 -0.11
para -0.60 -0.56 -0.59 -0.60 -0.49 -0.60  -0.69
dia 0.56 0.55 0.53 0.55 0.54 0.53 0.58
C4-C5 -0.04 001 -006 -005 -002 -011 -0.11
para -060 -054 -071 -060 -055 -0.72 -0.69
dia 0.56 0.55 0.65 0.55 0.53 0.61 0.58
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dia /047 005 014 -046 -024 0.06
LPother / / / /[ -123 -030 -0.26
para / / / / 0.77 0.43 0.33
dia / / / /[ -200 -0.73 -0.59
CR (N/O)total [/ -004 -002 -002 -006 -0.02 -0.02
para / -0.01 0.00 0.00 -0.04 0.00  0.00
dia [/ -003 -002 -002 -002 -0.02 -0.02
R / -048 -013 -013 -102 -0.11 -0.09
para [/ -239 -094 -064 -100 -026 -0.19
dia /192 081 051 -0.02 0.15 0.0
Titotal 2.27 2.76 2.65 294 257 2.48 2.32
para -357 -340 -315 -312 -434 -38 -3.78
dia 5.83 6.16 5.80 6.06 6.91 6.33 6.10
Total 24.09 2499 2442 2496 2327 2394 2375
para -10.11 -10.34 -10.24 -9.73 -10.25 -10.52 -10.76
dia 3419 3534 3467 34.69 3352 3446 3451
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Absolute energies and x, y, z coordinates of the optimized structures at the
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Benzene

E = -232.2749331 a.u.
Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z
1 6 0 0.000000 1.401775 0.000000
2 6 0 1.213973 0.700887 0.000000
3 6 0 1.213973 -0.700888 0.000000
4 6 0 0.000000 -1.401775 0.000000
5 6 0 -1.213973 -0.700887 0.000000
6 6 0 -1.213973 0.700888 0.000000
7 1 0 0.000000 2.493267 0.000000
8 1 0 2.159233 1.246633 0.000000
9 1 0 2.159233 -1.246634 0.000000
10 1 0 0.000000 -2.493267 0.000000
11 1 0 -2.159233 -1.246634 0.000000
12 1 0 -2.159233 1.246634 0.000000
Aniline
E = -287.650898 a.u.
Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z
1 6 0 0.001820 -1.175802 1.206893
2 6 0 0.001820 0.222024 1.213193
3 6 0 0.002002 0.944978 0.000000
4 6 0 0.001820 0.222024 -1.213193
5 6 0 0.001820 -1.175802 -1.206893
6 6 0 0.002552 -1.889371 0.000000
7 1 0 -0.000432 -1.711741 2.158175
8 1 0 0.003405 0.764048 2.161769
9 1 0 0.003405 0.764048 -2.161769
10 1 0 -0.000432 -1.711741 -2.158175
11 1 0 0.001644 -2.979892 0.000000
12 7 0 0.067404 2.341926 0.000000
13 1 0 -0.275214 2.796745 -0.841832
14 1 0 -0.275214 2.796745 0.841832
Nitrobenzene
E = -436.8488854 a.u.
Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z



1 6 0 0.000000
2 6 0 0.000000
3 6 0 0.000000
4 6 0 0.000000
5 6 0 0.000000
6 6 0 0.000000
7 1 0 0.000000
8 1 0 0.000000
9 1 0 0.000000
10 1 0 0.000000
11 1 0 0.000000
12 7 0 0.000000
13 8 0 0.000000
14 8 0 0.000000

ONNONDNNDNORHRHEP O

=

.225665
.216402
.000000
.216402
.225665
.000000
.155588
.160958
.000000
.160958
.155588
.000000
.094347
.094347

.432694
.829760
.527125
.829760
.432694
242292
.132466
.374124
.617814
.374124
.132466
.724290
.305596
.305596
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