Kohn-Sham composition of the excitations:

BFPF
B3LYP 6-31Gx*
1: 3.6005 eV 344.35 nm £=0.5477 50 -> 54 -0.14271
63 -> b4 0.59708
2: 3.6014 eV 344.27 nm £=0.0003 52 -> b4 0.69295
3: 4.1793 eV 296.66 nm £=0.0091 51 -> b4 0.65976
53 -> b5 -0.20474
4: 4.4311 eV 279.80 nm £=0.2157 50 -> b4 0.65095
53 -> b4 0.11367
53 -> 56 -0.10975
5: 5.0390 eV 246.05 nm £=0.0001 49 -> 54 0.69024
6: 5.1798 eV 239.36 nm £=0.0440 51 -> b4 0.16243
51 -> 56 -0.17622
53 -> b5 0.63828
7: 5.5464 eV 223.54 nm £=0.0400 48 -> 54 0.42478
563 -> 56 0.54080
8: 6.0300 eV 205.61 nm £=0.1076 48 -> 54 0.46623
51 -> b5 -0.27751
53 -> 56 -0.32890
63 -> b7 0.11752
B3LYP 631+Gx*
1: 3.5205 eV 352.17 nm £=0.5599 50 -> b4 -0.13098
53 -> 54 0.60273
2: 3.6268 eV 341.85 nm £=0.0003 52 -> b4 0.69347
3: 4.1224 eV 300.76 nm £=0.0094 51 -> b4 0.65787
63 -> b5 0.20985
4: 4.3653 eV 284.02 nm £=0.1951 50 -> b4 0.65303
63 -> b4 0.10281
53 -> b5 -0.10808
5: 5.0189 eV 247.03 nm £=0.0560 51 -> b4 -0.17145
51 -> b7 -0.15996
53 -> 55 0.63725
6: 5.0457 eV 245.72 nm £=0.0001 49 -> 54 0.69022
7: 5.1418 eV 241.13 nm £=0.0001 53 -> 56 0.69417
8: 5.4174 eV 228.86 nm £=0.0241 48 -> 54 -0.36729
63 -> b7 0.58004
B3LYP 631+G* PCM (Methanol)
1: 3.4188 eV 362.65 nm f£=0.6562 50 -> 54 0.10675
63 -> b4 0.61840
2: 3.7758 eV 328.37 nm £=0.0003 51 -> b4 0.69503
3: 4.05623 eV 305.96 nm £=0.0127 52 -> b4 0.66603
53 -> b5 0.17531
4: 4.2681 eV 290.49 nm £=0.2086 50 -> b4 0.66304
5: 5.0795 eV 244.09 nm £=0.0599 52 -> b4 -0.14076
52 -> b6 0.16682
63 -> b5 0.65097
6: 5.1637 eV 240.11 nm £=0.0001 48 -> 54 0.69042
7: 5.4371 eV 228.04 nm £=0.0414 49 -> 54 -0.44190
53 -> 56 0.53363
8: 5.4470 eV 227.62 nm £=0.0000 63 -> b7 0.69058
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GFP,

B3LYP 6-31G*

1: 3.0914 eV 401.06 nm £=0.0000 656 -> B8 0.68715
2: 3.1942 eV 388.15 nm £=0.9840 57 -> b8 0.57114
3: 4.1633 eV 297.80 nm £=0.0004 63 -> B8 0.69617
4: 4.3215 eV 286.90 nm £=0.0031 52 -> B8 0.13186
54 -> B8 0.12181
55 -> B8 0.62124
57 -> 62 -0.16694
5: 4.3781 eV 283.19 nm £=0.0110 54 -> B8 0.48722
57 -> B9 -0.46669
6: 4.4777 eV 276.89 nm £=0.0564 54 -> B8 0.46736
57 -> B9 0.46943
7: 4.7508 eV 260.97 nm £=0.0718 52 -> B8 0.14138
57 -> 60 0.65497
8: 4.9796 eV 248.98 nm £=0.0001 56 -> 59 0.69072
56 -> 60 0.12056
B3LYP 6-31+G*
1: 2.9725 eV 417.10 nm £=0.0001 57 -> b9 0.70341
2: 3.0762 eV 403.04 nm £=0.9867 67 -> B8 0.57913
3: 3.2146 eV 385.69 nm £=0.0000 56 -> B8 0.68818
4: 3.5813 eV 346.20 nm £=0.0007 57 -> 60 0.70378
5: 3.8618 eV 321.05 nm £=0.0001 57 -> 61 0.69751
6: 4.0540 eV 305.83 nm £=0.0003 57 -> 62 0.70178
7: 4.1520 eV 298.61 nm £=0.0010 57 -> 64 0.69466
8: 4.1704 eV 297.29 nm £=0.0525 54 -> B8 -0.21023
57 -> 63 0.63386

B3LYP 6-31+G* PCM (methanol) [optimized with 6-31G* PCM (methanol)]

1: 3.1490 eV 393.72 nm £=0.9349 57 -> B8 0.58802
2: 3.8654 eV 320.75 nm £=0.0000 53 -> 58 0.14197
65 -> B8 0.67893
3: 4.0528 eV 305.92 nm £=0.0035 53 -> 58 0.58184
65 -> B8 -0.12767
56 -> 58 -0.33137
4: 4.0715 eV 304.52 nm £=0.0082 652 -> B8 -0.13531
53 -> B8 0.35444
54 -> 58 -0.10275
56 -> B8 0.54232
5: 4.2248 eV 293.46 nm £=0.0055 54 -> B8 0.49279
656 -> B8 0.10548
57 -> B9 -0.47052
6: 4.3936 eV 282.19 nm £=0.0001 57 -> 60 0.68746
57 -> 61 0.12760
7: 4.4985 eV 275.61 nm £=0.0876 54 -> 58 0.46373
57 -> B9 0.47150
8: 4.7881 eV 258.94 nm £=0.0012 57 -> 60 -0.11225
57 -> 61 0.67966
57 -> 64 -0.11149



ORN,

B3LYP 6-31+G*

1: 2.6480 eV 468.22 nm £=0.8748 71 -> 72 0.56865
2: 2.7853 eV 445.14 nm £=0.0000 70 -> 72 0.67912
70 -> 73 -0.12395
3: 3.6045 eV 343.97 nm £=0.0313 69 -> 72 0.51596
71 -> 73 -0.44206
4: 3.6236 eV 342.16 nm £=0.0003 68 -> 72 0.69759
5: 3.9919 eV 310.59 nm £=0.1351 66 -> 72 -0.16347
67 -> 72 0.44564
69 -> 72 0.28931
71 -> 73 0.33209
6: 4.0656 eV 305.71 nm £=0.1361 66 -> 72 0.14619
67 -> 72 0.52488
69 -> 72 -0.23054
71 -> 73 -0.28162
7: 4.4650 eV 277.68 nm £=0.0583 71 -> 74 0.67154
8: 4.4881 eV 276.25 nm £=0.0000 70 -> 72 0.14592
70 -> 73 0.67513
70 -> 75 -0.11372
B3LYP 6-31+G*
1: 2.6480 eV 468.22 nm £=0.8748 71 -> 72 0.56865
2: 2.7853 eV 445.14 nm £=0.0000 70 -> 72 0.67912
70 -> 73 -0.12395
3: 3.6045 eV 343.97 nm £=0.0313 69 -> 72 0.51596
71 -> 73 -0.44206
4: 3.6236 eV 342.16 nm £=0.0003 68 -> 72 0.69759
5: 3.9919 eV 310.59 nm £=0.1351 66 -> 72 -0.16347
67 -> 72 0.44564
69 -> 72 0.28931
71 -> 73 0.33209
6: 4.0656 eV 305.71 nm £=0.1361 66 -> 72 0.14619
67 -> 72 0.52488
69 -> 72 -0.23054
71 -> 73 -0.28162
7: 4.4650 eV 277.68 nm £=0.0583 71 -> 74 0.67154
8: 4.4881 eV 276.25 nm £=0.0000 70 -> 72 0.14592
70 -> 73 0.67513
70 -> 75 -0.11372

B3LYP 6-31+G* PCM (methanol) [optimized with 6-31G* PCM (methanol)]

1: 2.5637 eV 483.61 nm f£=1.0460 71 -> 72 0.60405
2: 3.2921 eV 376.62 nm £=0.0000 70 -> 72 0.68654
70 -> 73 -0.10084
3: 3.6991 eV 335.17 nm £=0.0160 69 -> 72 0.57480
71 -> 73 0.35139
4: 3.7856 eV 327.51 nm £=0.0004 67 -> 72 0.69649
5: 3.9011 eV 317.82 nm £=0.1966 65 -> 72 0.13480
66 -> 72 -0.21793
68 -> 72 0.23058
69 -> 72 -0.25181
71 -> 73 0.50785
6: 4.0061 eV 309.49 nm £=0.0454 66 -> 72 0.12268
68 -> 72 0.63651
69 -> 72 0.10949
71 -> 73 -0.13845
71 -> 74 0.12159
7: 4.2198 eV 293.81 nm £=0.0726 65 -> 72 0.10649
66 -> 72 0.64285
69 -> 72 -0.11047
71 -> 73 0.15571
8: 4.3487 eV 285.11 nm £=0.0905 68 -> 72 -0.11395
71 -> 74 0.66333



ASF,

B3LYP 6-31+G*

1: 2.5804 eV 480.49 nm £=0.7969 64 -> 65 0.57170
2: 2.8754 eV 431.19 nm £=0.0000 63 -> 65 0.68131
63 -> 66 -0.11886
3: 3.4341 eV 361.04 nm £=0.0001 59 -> 65 -0.17434
61 -> 65 0.66611
4: 3.5327 eV 350.97 nm £=0.0135 62 -> 65 0.57014
64 -> 66 -0.36687
5: 3.7672 eV 329.11 nm £=0.0003 59 -> 65 0.63435
59 -> 66 0.16095
61 -> 65 0.20097
6: 3.8948 eV 318.33 nm £=0.1480 58 -> 65 0.16919
60 -> 65 0.43762
62 -> 65 0.22458
64 -> 66 0.40300
7: 3.9457 eV 314.22 nm £=0.0000 64 -> 67 0.69209
8: 3.9805 eV 311.48 nm £=0.1488 58 -> 65 -0.14525
60 -> 65 0.53132
62 -> 65 -0.18664
64 -> 66 -0.31253
B3LYP 6-31+G* PCM (methanol)
1: 2.4998 eV 495.99 nm £=0.9394 64 -> 65 0.59789
2: 3.2066 eV 386.65 nm £=0.0000 62 -> 65 0.68377
62 -> 66 -0.10764
3: 3.4554 eV 358.81 nm £=0.0001 59 -> 65 0.19618
59 -> 66 0.11952
61 -> 65 0.64680
4: 3.5708 eV 347.22 nm £=0.0145 63 -> 65 0.60763
64 -> 66 -0.28780
5: 3.7941 eV 326.78 nm £=0.0005 59 -> 65 0.63112
59 -> 66 0.11887
61 -> 65 -0.23478
61 -> 66 0.10951
6: 3.8607 eV 321.14 nm £=0.1692 58 -> 65 0.15011
60 -> 65 0.40783
63 -> 65 0.16279
64 -> 66 0.47813
7: 3.9377 eV 314.86 nm £=0.1412 58 -> 65 -0.12791
60 -> 65 0.55051
63 -> 65 -0.15527
64 -> 66 -0.31964
8: 4.4065 eV 281.37 nm £=0.0837 64 -> 67 0.67426
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¢ 3.

: 3.

2446

2887

3542

6906

8017

eV

eV

eV

eV

eV

8: 3.8849 eV

B3LYP 631+Gx*

1:
2:

3:

2.
3.

2948
0984

.2311

.3324

.4831
.6460

.7963

.2653

eV
eV

eV

eV

eV
eV

eV

eV

511.
470.
379.

378.

373.

328.

321.

293.

524.
451.

382.

377.

369.

335.

326.

319.15 nm £=0.

24
64
59

62

91

11

76

79

48
92

13

01

64

94

13

.9336
.0001

.0007

.0145

.0032

=0.2069

.0993

.0000

.9581
.0000

.0192

.0008

.0041

=0.2326

PCM (methanol)

540.
400.

383

372.

3565.
340.

326.

290.

29
15

.72

06

96
06

59

68

nm
nm

f=1.
£=0.

.0600

0143

0857
0000

.0020

.0307

.0037
.2786

.0485

.0184
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75
74
74
71
71
72
73
75
71
71
72
69
70
73
75
69
70
73
75
74
74

75
74
74
73
75
71
71
72
71
71
72
69
70
73
75
70
73
75
75

75
73
73
72
72
74
75
71
69
70
74
75
70
75
68
68
69

76
76
7
76
7
76
76
7
76
7
76
76
76
76
7
76
76
76
7
76
7

76
76
7
76
7
76
7
76
76
7
76
76
76
76
7
76
76
77
78

76
76
7
76
7
76
7
76
76
76
76
7
76
7
76
7
76

|
o

|
o

.55989
.67570
.14280
.45346
.11700
.50984
.54397

41613

.49445
.10444
.47448
.22281
.35476
.28597
.39091
.14036
.59028
.16007
.23345
.16391
.66861

.56817
.67719
.14220
.53778
.42601

42359

.11489
.53584
.52055
.10506
.44403

21221
26424

.32036
.42120
.63395
.11944
.16525
.67910

.59737
.67991
.13467
.66380
.15594
.53454
.42692
.68436
.20202
.19352
.34712

45906

.66048
.12097
.62482
.13676
.21082



KAE,

B3LYP 6-31G*

1: 2.2459 eV 552.05 nm £=0.8227 77 -> 78 0.57171
77 -> 79 0.10858
2: 2.6585 eV 466.36 nm £=0.0000 76 -> 78 0.67384
76 -> 79 -0.16055
3: 3.1782 eV 390.11 nm £=0.1435 75 -> 78 0.45790
77 -> 79 0.50167
4: 3.5658 eV 347.70 nm £=0.0004 74 -> 78 0.69510
5: 3.7379 eV 331.70 nm £=0.2563 72 -> 78 -0.31275
75 -> 78 0.41754
77 -> 79 -0.32023
77 -> 80 -0.11223
6: 3.8490 eV 322.12 nm £=0.0104 73 -> 78 0.68521
7: 3.9923 eV 310.56 nm £=0.0000 76 -> 78 0.18237
76 -> 79 0.66893
8: 4.2169 eV 294.02 nm £=0.0399 72 -> 78 -0.18330
77 -> 80 0.65847
B3LYP 6-31+G*
1: 2.1471 eV 577.44 nm £=0.7939 77 -> 78 0.58075
77 -> 80 0.10328
2: 2.6359 eV 470.36 nm £=0.0001 77 -> 79 0.70324
3: 2.7686 eV 447.81 nm £=0.0000 76 -> 78 0.67465
76 -> 80 -0.16355
4: 3.0996 eV 400.00 nm £=0.1706 75 -> 78 0.42929
77 -> 80 0.52456
5: 3.3976 eV 364.91 nm £=0.0011 77 -> 81 0.69959
6: 3.5781 eV 346.50 nm £=0.0005 74 -> 78 0.69464
7: 3.6040 eV 344.02 nm £=0.2555 72 -> 78 -0.24890
75 -> 78 0.45616
77 -> 80 -0.30580
77 -> 82 0.15439
8: 3.7861 eV 327.47 nm £=0.0002 77 -> 83 0.61267
77 -> 84 -0.30141
77 -> 85 0.15226
B3LYP 6-31+G* PCM (methanol)
1: 2.2777 eV 544.33 nm £=0.9791 77 -> 78 0.61100
2: 3.2310 eV 383.73 nm £=0.1164 76 -> 78 0.40097
77 -> 79 0.56052
3: 3.3854 eV 366.23 nm £=0.0000 75 -> 78 0.68049
75 -> 79 -0.13981
4: 3.7155 eV 333.69 nm £=0.4097 74 -> 78 -0.28943
76 -> 78 0.47307
77 -> 79 -0.28242
5: 3.8239 eV 324.23 nm £=0.0006 72 -> 78 0.43122
73 -> 78 0.54251
6: 3.8902 eV 318.71 nm £=0.4891 74 -> 78 0.60613
76 -> 78 0.20234
77 -> 79 -0.16352
7: 4.0462 eV 306.42 nm £=0.0126 72 -> 78 0.45080
73 -> 78 -0.35835
77 -> 80 0.37365
8: 4.1497 eV 298.78 nm £=0.0008 77 -> 81 0.67505
77 -> 82 -0.18689

B3LYP 6-31+G* PCM (methanol) [optimized with 6-31G* PCM (methanol)]

1: 2.3076 eV 537.29 nm £=0.9429 77 -> 78 0.61501
2: 3.25653 eV 380.87 nm £=0.1224 76 -> 78 -0.42718
77 -> 79 0.54289
3: 3.3595 eV 369.06 nm £=0.0000 75 -> 78 0.68232
75 -> 79 -0.13328
4: 3.6972 eV 335.35 nm £=0.4418 74 -> 78 -0.26191
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76 -> 78 0.46277
77 -> 79 0.32137
5: 3.8170 eV 324.82 nm £=0.0006 72 -> 78 0.69228
6: 3.9114 eV 316.98 nm £=0.4661 74 -> 78 0.61679
76 -> 78 0.17021
77 -> 79 0.16153
7: 4.0056 eV 309.53 nm £=0.0078 73 -> 78 0.63000
77 -> 80 -0.27537
8: 4.1868 eV 296.13 nm £=0.0808 73 -> 78 0.27353
77 -> 80 0.61507

Permanent and transition dipole moments for CFP
(gas phase, 6-31G¥)

P Hy bz 4]
23.6952 | -0.1602 | -2.7317 | 4.5981
(1) /1) -1.7894 | -0.0984 | 1.7383 | 2.4966
(2]2) 1.4173 | 0.0597 | -3.8054 | 4.0613
(3]/3) -3.4892 | -0.1552 | 3.6603 | 5.0592
(4] p]4) -3.0044 | -0.1364 | 2.6167 | 3.9865
(5/5) 5.0631 | 0.2185 | -4.3567 | 6.6830
(A[p]2) 0.0205 | -0.0354 | 0.0605 | 0.0761
(1)/3) 1.8217 | 0.0774 | -1.9602 | 2.6772
(2]/3) -0.0356 | -0.0533 | 0.0492 | 0.0808
(1]pe]4)

(2|pl4)
(3]4]4)
(1]p[5)
(2|p[5)
(3|1l5)
(4]p[5)

=l
I

S

=

EH
=
(3]
|
Tl 'l ®®®LS

-2.6909 | -0.1220 2.4560 | 3.6453
0.0899 0.0735 | -0.1034 0.1555
-3.3651 | -0.1506 3.6776 | 4.9871
0.1829 0.0100 | -0.2274 0.2920
-0.1371 0.0057 | 0.14732 0.2013
3.7596 0.1706 | -3.8291 | 5.3690
0.6781 0.0226 | -0.5157 0.8522
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