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Table S1. The main concerned bond length for compound 1 between experiment and

calculation
Bond B3LYP B3LYP-D B2PLYP-D Experiment Difference
B3LYP B3LYP-D B2PLYP-D

1 1412 1414 1.412 1.401 0.011 0.013 0.011
2 1378 1.378 1.378 1.369 0.009 0.009 0.009
3 1422 1422 1.421 1.408 0.014 0.014 0.013
4 1.445 1.443 1.442 1.444 0.001 -0.001 -0.002
5 1421 1418 1.416 1.422 -0.001 -0.004 -0.006
6 1451 1.448 1.447 1.431 0.020 0.017 0.016
7 1546 1544 1.543 1.548 -0.002 -0.004 -0.005
8 1.409 1.409 1.409 1.412 -0.003 -0.003 -0.003
9 1.390 1.391 1.390 1.386 0.004 0.005 0.004

Note: the difference is equal to calculation value minus experimental value

Table S2. Computed absorption wavelengths (nm) using the B3LYP functional at the

different basis sets level for compound 1

Basis set Band 1 Band 2 Band 3
6-31G(d) 265.58 307.42 372.50
6-31+G(d) 265.50 313.06 376.86
6-31++G(d,p) 265.86 313.77 377.02
6-311++G(d,p) 266.74 315.37 378.82
6-311++G(2d,2p) 273.14 316.64 380.45

exp 252 310 373
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Figure S1. Calculated UV-Vis (left) and CD (right) spectra of compound 1 using five
different DFT functionals.
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Table S3. Computed HOMO and LUMO energy levels and corresponding energy
gaps (Eg=LUMO-HOMO) in eV using different functionals at 6-31+G(d) basis set

level for compound 1

Functional HOMO LUMO Eg

B3LYP -5.49 -1.66 3.83
PBE -5.69 -1.55 4.14
MO06-2X -6.62 -0.90 5.72
CAM-B3LYP -6.69 -0.55 6.13
BH&HLYP -6.29 -0.62 5.67

Table S4. The calculated excitation energies, oscillator strengths and rotational

strengths for compound 1 in the gas phase at the B3LYP/ 6-31+G(d) level.

states eV A8 f° Rlength® Rvelocity®
1 3.2749 378.59 0.0798 -91.6153 -91.7452
2 3.2900 376.86 0.0936 -50.3600 -47.8887
3 3.5295 351.28 0.0806 228.1187 220.5851
4 3.5709 347.21 0.0152 1.3597 1.2798
5 3.7666 329.17 0.0846 -166.0210 -173.2402
6 3.7881 327.30 0.0085 -0.1802 -0.3735
7 3.9488 313.98 0.0015 -3.5842 -4.9601
8 3.9603 313.06 0.1140 17.0291 17.5108
9 4.1240 300.64 0.0500 258.6109 264.7077
10 4.1333 299.96 0.0034 -8.0858 -7.8244
11 4.1870 296.11 0.0004 -1.5663 -1.9728
12 4.2371 292.61 0.0725 203.2931 206.3888
13 4.3677 283.87 0.1427 -88.2433 -88.5035
14 4.3929 282.24 0.0343 74.7973 73.6017
15 4.4627 277.82 0.0113 -20.0280 -20.3495
16 4.5440 272.85 0.0389 146.8524 147.9948
17 4.5820 270.59 0.3381 -287.2126 -291.6210
18 4.5936 269.91 0.0035 17.5981 18.3334
19 4.6692 265.54 0.4272 -199.6715 -202.4535
20 47432 261.39 0.0965 -86.9053 -88.1921
21 4.8118 257.67 0.3390 271.7115 276.5727
22 4.8730 254.43 0.0015 5.8558 6.5696
23 4.8967 253.20 0.1109 23.4081 27.0172
24 4.9081 252.61 0.0006 -0.3464 -0.5764
25 49341 251.28 0.0486 8.0513 8.4629
26 4.9639 249.77 0.0984 -59.4499 -61.2829
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159 6.8602 180.73 0.0030 8.1405 7.8293
160 6.8626 180.67 0.0198 2.0903 3.1269
161 6.8661 180.57 0.0021 -3.7896 -3.3867
162 6.8695 180.48 0.0078 -4.4436 -4.4698
163 6.8840 180.10 0.0223 -34.0906 -35.5441
164 6.8884 179.99 0.0000 0.7914 0.4040
165 6.8965 179.78 0.0068 -2.8554 -2.2760
166 6.9203 179.16 0.0016 -3.1915 -2.9811
167 6.9336 178.82 0.0008 -2.1207 -2.5619
168 6.9428 178.58 0.0083 0.1446 0.1462
169 6.9436 178.56 0.0054 11.7995 14.2441
170 6.9570 178.21 0.0016 -8.1981 -8.2391
171 6.9609 178.12 0.0091 -4.7140 -4.7022
172 6.9750 177.76 0.0003 -0.3729 -0.3593
173 6.9963 177.22 0.0045 -0.7897 -0.8001
174 7.0016 177.08 0.0132 16.1079 16.5575
175 7.0041 177.02 0.0030 -14.4608 -14.5767
176 7.0151 176.74 0.0015 -0.6850 -0.8429
177 7.0154 176.73 0.0186 14.3382 14.6385
178 7.0258 176.47 0.0044 9.0880 10.1530
179 7.0357 176.22 0.0056 20.6252 21.6164
180 7.0383 176.16 0.0059 1.1283 1.1893
181 7.0391 176.14 0.0050 14.5672 14.4888
182 7.0470 175.94 0.0096 1.6824 1.8553
183 7.0615 175.58 0.0168 -6.1915 -6.6387
184 7.0649 175.49 0.0000 0.4435 1.0901
185 7.0732 175.29 0.0393 70.3196 70.6962
186 7.0741 175.26 0.0140 -27.2450 -26.4415
187 7.0950 174.75 0.0395 -83.0053 -85.1133
188 7.1058 174.48 0.0266 11.0036 10.1417
189 7.1081 174.43 0.0053 -6.4901 -71.2228
190 7.1177 174.19 0.0078 -5.7856 -6.7660
191 7.1177 174.19 0.0032 16.9962 12.8217
192 7.1285 173.93 0.0093 8.3775 8.7249
193 7.1337 173.80 0.0014 -8.4367 -7.8456
194 7.1384 173.69 0.0076 3.6018 3.6597
195 7.1444 173.54 0.0023 0.2110 0.6457
196 7.1459 173.50 0.0212 -6.4407 -6.2953
197 7.1513 173.37 0.0360 21.1653 22.5504
198 7.1578 173.22 0.0197 -6.4004 -5.9324
199 7.1658 173.02 0.0000 0.9469 1.0455
200 7.1741 172.82 0.0010 1.5413 1.7219

\in nm. ? Oscillator Strengths. °R values (in 10*° esu’cm?) using the velocity-gauge
representation and length-gauge representation of the electric dipole operator.
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Figure S2. Molecular orbitals involved into the main CD transition of compounds 1

TABLE S5. Selected bond lengths (A) for compound 1: ground states (So) and first
exited states (S;)

Bond Sg S: Difference
1.412 1.410 0.002
1.378 1.381  -0.003
1422 1426  -0.004
1.445 1421 0.024
1.421 1.442 -0.021
1451 1.514 -0.063
1.546 1.506 0.040
1409 1421 -0.012
1.390 1.381 0.009
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Table S6. Calculated bond-length changes (in A) upon oxidation (CBLA, going from
the neutral to the cation state) and reduction (ABLA, going from the neutral to the
anion state) of the studied compounds.

Bonds ABLA  CBLA

1 -0.003 0.006
2 0.000 -0.007
3 -0.003 0.007
4 -0.005 0.001
5 0.005 -0.006
6 0.011 0.020
7 -0.008 -0.021
8 -0.053 -0.034
9 0.020 0.010
10 -0.012 0.004
11 0.006 -0.005
12 -0.011 0.004
13 -0.001 -0.005
14 0.000 0.004
15 0.002 -0.010
16 0.000 0.010
17 0.000 -0.001
18 -0.005 -0.008
19 0.003 0.001
20 0.001 0.003
21 -0.002 -0.005

Table S7. Computed absorption wavelengths (A in nm), oscillator strengths (f), and

major contribution for the studied compounds 2-5

Compound A f major contribution

1 265.53(252) 0.487 HOMO-4—LUMO(57%)
HOMO-3—LUMO +2(19%)
313.06(313) 0.114 HOMO-1—LUMO+2(88%)
HOMO-3—LUMO+1(4%)

376.85(373) 0.094 HOMO—LUMO+1(86%)
HOMO-1—LUMO(9%)

2 272.02 0376 HOMO-5—-LUMO(23%)
HOMO-2—LUMO+2(21%)

10
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318.82 0.153 HOMO-1—LUMO+2(89%)
385.05 0.153 HOMO—LUMO(91%)
3 269.98 0.369 HOMO—LUMO+9(30%)
HOMO-3—LUMO+2(21%)
341.41 0.126 HOMO-1—LUMO+2(93%)
413.15 0.147 HOMO—LUMO+1(92%)
4 298.67 0.129 HOMO-2—LUMO+2(32%)
HOMO-1—LUMO+3(41%)
352.23 0119 HOMO—LUMO+2(74%)
HOMO-3—LUMO(16%),
446.99 0.2476 HOMO—LUMO(98%)
5 302.13 0.157 HOMO-2— LUMO+1(49%)
HOMO-1— LUMO+3(27%)
402.57 0.140 HOMO-1—LUMO(52%)
HOMO—LUMO+1(42%)
511.73 0.093 HOMO—LUMO(98%)

Table S8. Computed HOMO and LUMO energy level and corresponding energy gaps

(Eg=LUMO-HOMO) for compounds 2-5

Compound HOMO LUMO Eg

1 -5.49 -1.66 3.83
2 -5.74 -1.99 3.76
3 -4.95 -1.52 3.43
4 -6.36 -3.15 3.20
5 -5.50 -2.65 2.85

11
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Figure S3. Molecular orbital isosurfaces involved in the main electron transitions of

compounds 2-5 at the TDB3LYP/6-31+G(d) level of theory.
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Figure S4. Dependence of the second-order NLO value and energy gap
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Table S9. Cartesian Coordinates of compound 1 at B3LYP/6-31G(d,p) level

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X y z
1 7 0 0.799752 -0.000025 5.997001
2 5 0 2.250676 -0.000023 5.997009
3 6 0 2.906900 1.362282 6.320473
4 6 0 0.131201 0.827401 6.938962
5 6 0 2.079867 2.392387 6.845199
6 6 0 0.733230 2.038473 7.318554
7 6 0 4.218124 1.690456 5.921452
8 1 0 4.843976 0.925293 5.474240
9 6 0 -1.074864 0.382081 7.599522
10 6 0 -1.594224  -0.937806 7.492955
11 1 0 -1.070516  -1.675489 6.900737
12 6 0 -2.744726  -1.312586 8.152426
13 1 0 -3.106375  -2.332063 8.057516
14 6 0 -3.450536  -0.388956 8.953416
15 1 0 -4.364566  -0.690800 9.456085
16 6 0 -2.955218 0.884439 9.113166
17 1 0 -3.463402 1.598855 9.755468
18 6 0 -1.756846 1.291300 8.471873
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3.257626
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4.695531
5.445302
5.367629
5.954821
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