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0.704544163155
-0.704544163155
1.235139408462
-1.235139408462
2.511757120625
-2.511757120625
-5.342631859533
-5.342631859533
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2.511757120625

FePc(Py), (Dan)

Fe

N
N
N
N
C
C
C
C
C
C
C

0.000000000000
1.382830984190
-1.382830984190
-1.382830984190
1.382830984190
1.164877606273
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-2.742170100503
-2.742170100503
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1.164877606273
2.742170100503

-6.534559570139
-6.534559570139
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5.342631859533
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2.742170100503
3.441093064595
2443802414839
-2.443802414839
-3.441093064595
-3.441093064595
-2.443802414839
2.443802414839
3.441093064595
0.000000000000
-3.376801902447
0.000000000000
3.376801902447
4.794813323159
2.773734264890
5.125197177198
4.126681221559
6.170365986498
4.418375856694
5.558600416333
1.996656590999
-2.773734264889
-4.794813323159
-4.126681221559
-5.125197177197
-4.418375856693
-6.170365986497
-1.996656590999
-5.558600416333
-4.794813323159
-2.773734264890
-5.125197177198
-4.126681221559
-6.170365986498
-4.418375856694
-5.558600416333

1.168221258040
2.449143400011
3.439957502415
3.439957502416
2449143400011
-2.449143400011
-3.439957502415
-3.439957502416
-2.449143400011
3.368848314680
0.000000000000
-3.368848314680
0.000000000000
2.787107901456
4.795375191156
4.142176785213
5.134383191084
4.440363908802
6.181354336128
2.015369571484
5.553544961538
4.795375191156
2.787107901457
5.134383191084
4.142176785213
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-1.996656590999
2.773734264889
4.794813323159
4.126681221559
5.125197177197
4.418375856693
6.170365986497
1.996656590999
5.558600416333
0.000000000000
1.149977894819
-1.149977894819
1.193929191761
-1.193929191761
0.000000000000
2.066366893474
-2.066366893474
2.156575640792
-2.156575640792
0.000000000000
0.000000000000
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0.000000000000
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2.066366893474
-2.156575640792
2.156575640792
0.000000000000
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Fe

N
N

0.000000000000
1.380510000000
-1.380510000000

-5.553544961538
-4.795375191156
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0.000000000000

0.000000000000

0.000000000000

0.000000000000

0.000000000000
0.000000000000
0.000000000000
0.000000000000
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0.000000000000
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0.000000000000
1.380510000000
1.380510000000

0.000000000000
0.000000000000
0.000000000000
0.000000000000
0.000000000000
0.000000000000
0.000000000000
0.000000000000
0.000000000000
2.060526867985
2.765420805889
2.765420805889
4.155811102055
4.155811102055
4.872807826852
2.192559268390
2.192559268390
4.656722371340
4.656722371340
5.959018503781
-2.060526867985
-2.765420805889
-2.765420805889
-4.155811102055
-4.155811102055
-4.872807826852
-2.192559268390
-2.192559268390
-4.656722371340
-4.656722371340
-5.959018503781
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-1.380510000000
1.380510000000
1.166484000000
-1.166484000000
-2.736951000000
-2.736951000000
-1.166484000000
1.166484000000
2.736951000000
2.736951000000
3.438582000000
2.446223000000
-2.446223000000
-3.438582000000
-3.438582000000
-2.446223000000
2.446223000000
3.438582000000
0.000000000000
-3.369598000000
0.000000000000
3.369598000000
4.792135000000
2.781251000000
5.127828000000
4.134403000000
6.173220000000
4.429921000000
5.551752000000
2.008402000000
-2.781251000000
-4.792135000000
-4.134403000000
-5.127828000000
-4.429921000000
-6.173220000000

-1.380510000000
-1.380510000000
2.736951000000
2.736951000000
1.166484000000
-1.166484000000
-2.736951000000
-2.736951000000
-1.166484000000
1.166484000000
2.446223000000
3.438582000000
3.438582000000
2.446223000000
-2.446223000000
-3.438582000000
-3.438582000000
-2.446223000000
3.369598000000
0.000000000000
-3.369598000000
0.000000000000
2.781251000000
4.792135000000
4.134403000000
5.127828000000
4.429921000000
6.173220000000
2.008402000000
5.551752000000
4.792135000000
2.781251000000
5.127828000000
4.134403000000
6.173220000000
4.429921000000

0.000000000000
0.000000000000
0.063072000000
0.063072000000
-0.063072000000
-0.063072000000
0.063072000000
0.063072000000
-0.063072000000
-0.063072000000
-0.043476000000
0.043476000000
0.043476000000
-0.043476000000
-0.043476000000
0.043476000000
0.043476000000
-0.043476000000
0.101663000000
-0.101663000000
0.101663000000
-0.101663000000
-0.086960000000
0.086960000000
-0.043070000000
0.043070000000
-0.076096000000
0.076096000000
-0.153984000000
0.153984000000
0.086960000000
-0.086960000000
0.043070000000
-0.043070000000
0.076096000000
-0.076096000000
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-2.008402000000
-5.551752000000
-4.792135000000
-2.781251000000
-5.127828000000
-4.134403000000
-6.173220000000
-4.429921000000
-5.551752000000
-2.008402000000
2.781251000000
4.792135000000
4.134403000000
5.127828000000
4.429921000000
6.173220000000
2.008402000000
5.551752000000
0.000000000000
1.150709000000
-1.150709000000
1.194602000000
-1.194602000000
0.000000000000
2.065627000000
-2.065627000000
2.156819000000
-2.156819000000
0.000000000000
0.000000000000
0.000000000000
0.000000000000
0.000000000000
0.000000000000
0.000000000000
0.000000000000

5.551752000000
2.008402000000
-2.781251000000
-4.792135000000
-4.134403000000
-5.127828000000
-4.429921000000
-6.173220000000
-2.008402000000
-5.551752000000
-4.792135000000
-2.781251000000
-5.127828000000
-4.134403000000
-6.173220000000
-4.429921000000
-5.551752000000
-2.008402000000
0.000000000000
0.000000000000
0.000000000000
0.000000000000
0.000000000000
0.000000000000
0.000000000000
0.000000000000
0.000000000000
0.000000000000
0.000000000000
0.000000000000
1.150709000000
-1.150709000000
1.194602000000
-1.194602000000
0.000000000000
2.065627000000

0.153984000000
-0.153984000000
-0.086960000000
0.086960000000
-0.043070000000
0.043070000000
-0.076096000000
0.076096000000
-0.153984000000
0.153984000000
0.086960000000
-0.086960000000
0.043070000000
-0.043070000000
0.076096000000
-0.076096000000
0.153984000000
-0.153984000000
2.054841000000
2.757728000000
2.757728000000
4.148050000000
4.148050000000
4.864376000000
2.181388000000
2.181388000000
4.649765000000
4.649765000000
5.950578000000
-2.054841000000
-2.757728000000
-2.757728000000
-4.148050000000
-4.148050000000
-4.864376000000
-2.181388000000
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0.000000000000
0.000000000000
0.000000000000
0.000000000000

0.000000000000
1.372260866393
1.372260866393
-1.372260866393
-1.372260866393
2.734827756072
2.734827756072
1.163053925976
-1.163053925976
-2.734827756072
-2.734827756072
-1.163053925976
1.163053925976
2.440271669576
3.433206063631
3.433206063631
2.440271669576
-2.440271669576
-3.433206063631
-3.433206063631
-2.440271669576
3.370645568341
0.000000000000
-3.370645568341
0.000000000000
2.772953145664
4.788185420861
4.126250196214
5.121959668495
4.421507001531

-2.065627000000
2.156819000000
-2.156819000000
0.000000000000

0.000000000000
1.369981756047
-1.369981756047
-1.369981756047
1.369981756047
1.160410545872
-1.160410545872
-2.731990503011
-2.731990503011
-1.160410545872
1.160410545872
2.731990503011
2.731990503011
3.430194229565
2.437187604681
-2.437187604681
-3.430194229565
-3.430194229565
-2.437187604681
2.437187604681
3.430194229565
0.000000000000
-3.366699725936
0.000000000000
3.366699725936
4.783777998450
2.768541689768
5.116123533445
4.120407922325
6.160592118632

-2.181388000000
-4.649765000000
-4.649765000000
-5.950578000000

0.192092782201
0.370543024662
0.370543024662
0.370543024662
0.370543024662
0.393851290302
0.393851290302
0.434463534278
0.434463534278
0.393851290302
0.393851290302
0.434463534278
0.434463534278
0.489618818856
0.461870364742
0.461870364742
0.489618818856
0.489618818856
0.461870364742
0.461870364742
0.489618818856
0.384130834255
0.446829769229
0.384130834255
0.446829769229
0.562416130847
0.506679979938
0.600781963001
0.573147297679
0.655076538625
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6.167624026485
1.998693878994
5.548603728184
4.788185420861
2.772953145664
5.121959668495
4.126250196214
6.167624026485
4.421507001531
5.548603728184
1.998693878994
-2.772953145664
-4.788185420861
-4.126250196214
-5.121959668495
-4.421507001531
-6.167624026485
-1.998693878994
-5.548603728184
-4.788185420861
-2.772953145664
-5.121959668495
-4.126250196214
-6.167624026485
-4.421507001531
-5.548603728184
-1.998693878994
0.000000000000
0.000000000000
0.000000000000
0.000000000000
0.000000000000
0.000000000000
0.000000000000
0.000000000000
0.000000000000

4.414539480844
5.544318124801
1.994023645271
-2.768541689768
-4.783777998450
-4.120407922325
-5.116123533445
-4.414539480844
-6.160592118632
-1.994023645271
-5.544318124801
-4.783777998450
-2.768541689768
-5.116123533445
-4.120407922325
-6.160592118632
-4.414539480844
-5.544318124801
-1.994023645271
2.768541689768
4.783777998450
4.120407922325
5.116123533445
4.414539480844
6.160592118632
1.994023645271
5.544318124801
0.000000000000
1.156085573630
-1.156085573630
1.195107207262
-1.195107207262
0.000000000000
2.068487435598
-2.068487435598
2.157061890877

0.606215444894
0.588011767786
0.488937350688
0.506679979938
0.562416130847
0.573147297679
0.600781963001
0.606215444894
0.655076538625
0.488937350688
0.588011767786
0.562416130847
0.506679979938
0.600781963001
0.573147297679
0.655076538625
0.606215444894
0.588011767786
0.488937350688
0.506679979938
0.562416130847
0.573147297679
0.600781963001
0.606215444894
0.655076538625
0.488937350688
0.588011767786
-1.744128082860
-2.444423148985
-2.444423148985
-3.833363780112
-3.833363780112
-4.549724732753
-1.864265670399
-1.864265670399
-4.335279178223
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H 0.000000000000
H 0.000000000000
FePc(CN),

Fe 0.000000000000
0.000000000000
-1.949322000000
0.000000000000
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1.949322000000
-1.109424000000
-2.751146000000
-2.751146000000
-1.109424000000
1.109424000000
2.751146000000
2.751146000000
1.109424000000
0.703869000000
-0.703869000000
-4.153823000000
-4.153823000000
-0.703869000000
0.703869000000
4.153823000000
4.153823000000
-2.384047000000
-2.384047000000
2.384047000000
2.384047000000
1.421160000000
-1.421160000000
0.703801000000
-0.703801000000
1.238292000000
-1.238292000000
2.507750000000

-2.157061890877
0.000000000000

0.000000000000
1.949322000000
0.000000000000
-1.949322000000
0.000000000000
2.751146000000
1.109424000000
-1.109424000000
-2.751146000000
-2.751146000000
-1.109424000000
1.109424000000
2.751146000000
4.153823000000
4.153823000000
0.703869000000
-0.703869000000
-4.153823000000
-4.153823000000
-0.703869000000
0.703869000000
2.384047000000
-2.384047000000
-2.384047000000
2.384047000000
5.349717000000
5.349717000000
6.548144000000
6.548144000000
7.496897000000
7.496897000000
5.335901000000

-4.335279178223
-5.635609643302

0.000000000000
0.000000000000
0.000000000000
0.000000000000
0.000000000000
0.000000000000
0.000000000000
0.000000000000
0.000000000000
0.000000000000
0.000000000000
0.000000000000
0.000000000000
0.000000000000
0.000000000000
0.000000000000
0.000000000000
0.000000000000
0.000000000000
0.000000000000
0.000000000000
0.000000000000
0.000000000000
0.000000000000
0.000000000000
0.000000000000
0.000000000000
0.000000000000
0.000000000000
0.000000000000
0.000000000000
0.000000000000
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0.000000000000
0.000000000000
0.000000000000
0.000000000000
FePc(CN")
Fe 0.
N
N
N
N

-2.507750000000
-5.349717000000
-5.349717000000
-6.548144000000
-6.548144000000
-7.496897000000
-7.496897000000
-5.335901000000
-5.335901000000
-1.421160000000
1.421160000000
-0.703801000000
0.703801000000
-1.238292000000
1.238292000000
-2.507750000000
2.507750000000
5.349717000000
5.349717000000
6.548144000000
6.548144000000
7.496897000000
7.496897000000
5.335901000000
5.335901000000

5.335901000000 0.000000000000
1.421160000000 0.000000000000
-1.421160000000 0.000000000000
0.703801000000 0.000000000000
-0.703801000000 0.000000000000
1.238292000000 0.000000000000
-1.238292000000 0.000000000000
2.507750000000 0.000000000000
-2.507750000000 0.000000000000
-5.349717000000 0.000000000000
-5.349717000000 0.000000000000
-6.548144000000 0.000000000000
-6.548144000000 0.000000000000
-7.496897000000 0.000000000000
-7.496897000000 0.000000000000
-5.335901000000 0.000000000000
-5.335901000000 0.000000000000
-1.421160000000 0.000000000000
1.421160000000 0.000000000000
-0.703801000000 0.000000000000
0.703801000000 0.000000000000
-1.238292000000 0.000000000000
1.238292000000 0.000000000000
-2.507750000000 0.000000000000
2.507750000000 0.000000000000
0.000000000000 1.993148000000
0.000000000000 -1.993148000000
0.000000000000 3.165628000000
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2a,, (HOMO) 4h,,

ln

Ge, (SOMO) 7e, (LUMO)

Fig. S-1 Several molecular orbitals near the HOMO and LUMO of FePc. The orbital symmetries are
labeled under the D, symmetry.
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e

6a, (HOMO)

14b,, (LUMO)

Fig. S-2 Several molecular orbitals near the HOMO and LUMO of FePc(Py),. The orbital

symmetries are labeled under the D,, symmetry.
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e

18b, (HOMO)

47e

o

46e (LUMO)

1 _

5
X

Fig. S-3 Several molecular orbitals near the HOMO and LUMO of FePc(Py),. The orbital

symmetries are labeled under the D, symmetry.
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7e, (HOMO)

2a, Se, (LUMO)

Fig. S-4 Several molecular orbitals near the HOMO and LUMO of FePc(CN"),. The orbital

symmetries are labeled under the D, symmetry.
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32a, (HOMO) 40h,

43b, 44b, (LUMO)

Fig. S-5 Several molecular orbitals near the HOMO and LUMO of FePc¢(Py). The orbital symmetries

are labeled under the C,, symmetry.
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13a, (HOMO)

37e 38e (LUMO)

Fig. S-6 Several molecular orbitals near the HOMO and LUMO of FePc¢(CN). The orbital

symmetries are labeled under the C,, symmetry.
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Table S-1 B3LYP-optimized and X-ray observed bond lengths in A of FePc, FePc(Py),, FePc(Py), FePc(CN ),, and FePc(CN")

FePc FePc FePc(Py), FePc(Py), FePc(Py), FePc(Py) FePc(CN™), FePc(CN), FePc(CN)

Dy, Dy, Dy, Dy Dy Cy Dy, Dy Cyy

Calc.” Expt.c Calc. Calc. Expt? Calc. Calc. Expt. Calc.

a 1.941 (1.939) 1.927 1.953,1.953 1.952,1.952 1.935 1.947,1.947 1.949 1.942 1.938

b 1.379 (1.380) 1.378 1.376.1.374 1.375,1.375 1.372 1.379, 1.379 1.369 1.373 1.378

C 1.323 (1.323) 1.322 1.326.1.329 1.328, 1.328 1.328 1.323, 1.325 1.326 1.323 1.323

d 1.454 (1.455) 1.45 1.459,1.460 1.460, 1.460 1.454 1.457, 1.457 1.460 1.459 1.457

e 1.396 (1.396) 1.395 1.395 1.395 1.392 1.396 1.395 1.387 1.396

f 1.406 (1.404) 1.392 1.406 1.406 1.400 1.405 1.408 1.390 1.404

o3 1.393 (1.394) 1.39 1.395 1.395 1.386 1.394 1.397 1.388 1.395

h 1.409 (1.409) 1.394 1.408 1.408 1.387 1.408 1.408 1.389 1.408
Fe-N" - — 2.061 2.055 2.040 1.936 - - —

Fe-(C° - — - - — 1.993 1.981 1.863

“ Atomic distance between the central metal and axial ligand.

® Atomic distances of FePc with a singlet spin state are in parentheses (ref 22).

“Ref 1l

¢ The value are experimental distances for FePc(4Me-Py), (ref 16).

‘Ref 17.
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Table S-2 Orbital energies in eV and characters of FePc, FePc(Py),, FePc(Py), FePc(CN ),, and FePc(CN )

FePc FePc(Py), FePc(Py) FePc(CN™), FePc(CN")
a ﬁ Dy, Dry Cyy Dy, Cay
Tag, —0.653 Tag, —0.019 20by, —0.704 19b, —0.619 33a, —0.512 Oe, 4.493 3% 2018
4b,, —0.908 Teg —0.851 10bs, —1.099 16a, —0.664 54a, —0.803 12a,, 4 480 19b, 1.695
3by, —1.067 4b,, —0.902 33by, —1.269 34a, —0.699 40b, —0.951 4b,, 4252 32a, 1.607
Teg —2.702 3by, —1.059 Obs, —2.200 47e —1.195 39b, —2.537 3by, 4.135 17b, 1.604
- - 6e, —2.939 14b,, —2.218 46e —2.201 44b, —2.537 8e, 2997 38e 0.237
2ay, —4.986 2ay, —4.901 6a, —4.591 18b, —4.583 32a, —4.726 Te, 0.632 13a, —2.195
2lay, —6.392 2lay, —5.455 8bs, =5.059 45e —5.094 38b, —5.336 2ay, 0.487 37e —2.303
e, —6.397 - - 13by, =5.159 31b, —5.396 43b, —5.437 14b,, 0.047 16by —2.801
14b,, —6.680 14b,, =5.778 45a, —5.424 30b, —6.254 53a; —5.692 11ay, —0.156 36e —4.002
3by, —6.774 3by, —6.776 19b,, —6.254 15a, —6.403 3la, —6.559 Ge, -1.071 31a, —4.008
62z —6.803 622y —6.806 52 —6.406 29b, —6.523 52a, —6.598 3les -1.237 18b, —4.141
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Table S-3 Symmetry-allowed TD-B3LYP excited states of FePc with the same spin multiplicity as the ground state

state main configuration (|C] > 0.30) E* i »°
FePc 1B, —0.72(2an—7e5)(0)+0.91(2a—6e-)(p) 105 0.006  x+r

—0.72(2a1,—7e,)(a)+0.91(2a;,—6e,)(P)

2E, —0.32(2a,,—7e,)(0)+0.65(2a,—Te,)(0)+0.42(2a,,—6e,)(B) 200 0342 xiy
+0.32(2a1,—7e.)(0)+0.65(2a,— Te,)(0)+0.42(2a1,—6e.) ()

3E, —0.47(62m—7Te)(0)0.34(3by— Tep) () +0.59(6az— 6en)(B)H0.50(3ba—6e,)(B) 287 0002 xty
~0.47(6a5— Teg)(@)+0.34(3bay— Te ) (0)+0.59(6a,—62,) (B)—0.50(3b2— Ge, ) (B)

4E, —0.30(5a3,—7Te,)(@)+0.31(6a3— Teg)()—0.44(5a3,— 6eg)(B)—0.36(6a1,—6e,)(B)+0.53(3by—6e,)(B) 308 0007 xty
+0.30(5a3,— Teg)(@)—0.3 1 (6as,— Teg)(0)—0.44(5a2,— Ge ) (B)+0.36(6az,—6e,)(B)+0.53 (3br—6e,)(B)

SE. —0.31(2a1,—8e,)()+0.39(3bs—Ge,)(B)+0.62(2a1,—Te,)(B) 326 0031 xty
~0.31(2a1,—82,)()+0.39(3bsy—Ge,) (B)+0.62(2a,— Te)(B)

6E, —0.37(5an—Teg)(0)+0.52(3a,—6e,)(B)+0.32(6a5—62,)(B)—0.33(3bay—6e,)(B)+0.30(2a,—Te,)(B) 334 0018 vy
~0.37(5a5,—Te)(@)+0.52(5a,—6e,)(B)+0.32(6az—6e,)(B)+0.33(3bny—6e,)(B)~0.30(2a1,— Te,)(B)

TE, +0.67(3by—Te,)(a)+0.46(3bs— Te,)(a) 340 0002 xty
+0.67(3b2y—Teg)(0)—0.46(3b— Te ()

8E, +0.79(2by,—6e,)(B)—0.42(2a,,—7e,)(P) 3.43 0.009 x+ty

+0.79(2b—6e,)(P)+0.42(2a1,— Te,)(B)

1A —0.36(30e,—7e,)(a)~0.36(30e,—Te,)(0)+0.55(30e,—6e,)(B)+0.55(30e,—Ge,)(B)+0.31(14by—3bi)(B)  3.60  0.0001 -

9E, +0.42(5a—Tes)(e)+0.62(6as— Te,)(c)+0.38(6a,— Ge,)(B) 368 0272 xty
+0.42(5a25—7e,)(0)+0.62(6a2,— 7€) (0)+0.38(6a—6ey) ()

10E, —0.40(2b,,—Te,)(a)+0.53(2a,,—8e,)(a)-0 35(1a,,—6e,)(B) 369 0026  xby
+0.40(2by,—Te )(0)+0.53(2a,,—8e,)(a)-0.35(1a,,—6e,)(B)

11E, +0.43(5a,— Teg)(0)+0.43(2by,—Te)(0)~0.30(Lay,—6e.)(B) 378 0470 xty
+0.43(5a5,— Teg)(0)+0.43(2by,—Teg) () +0.30{ Lay,—6e,) (B)

12E, —0.45(5a5—7Te)(0)+0.52(2b1u— Teg)(@)—0.34(5a2—Geg)(B)+0.35(2b1u—6eg)(B) 379 0028 xtv
~0.43(5a25— 7e,)(0)+0.52(2b1y— Te) (¢)-0.34(5an—6e,)(B)+0.35(2b1a—6e,)(B)

13E, —0.38(1a,—7e,)()+0.49(2a1,—8e,)()+0.58( 1ay,—6e,)(B) 393 0051  xty

—0.38(la—7e,)(0)+0.49(2a,—8ey)(0)+0.58(1a;,—6eg) ()
245, H+0.56(30e,—7e)(a)+0.56(30e,—Teg)(0)+0.31(30e,—6e,)(B)+0.31(30e,—6e,)(B)+0.30(14by—3by,)(B)  3.96  0.003 -

3A1 —0.30(30e,—6e.)(B)—0.30(30e,— 6e,)(B)+0.90( 14bs;—3by,)(B) 4.06  0.0001

14E, —0.35(2a,,—8e,)(e)+0.79(2a;,—8e,)(B) 4.15 0.003 Xty
—0.35(2a1,—8e,)(0)+0.79(2a,,—8e,)(B)

444, +0.99(21a1,—Tax)(p) 4.19 0.004 z

15E, +0.69(1ay,—7e,)(0)+0.39(1ay,—Te,)(a)+0.37(1a;,—6e,)(B) 4.30 0.046 xt+y

+0.69(1a;,—7e.)(0)—0.39(la,—7e.)(0)+0.37(1a;,—6e.)(B)

¢ E: excitation energy in eV.
b [ oscillator strength.

¢ p: polarization of the electrical dipole. The x and v axes directed toward two of four inner nitrogen atoms of the Pc 1ing.
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Table S-4 Symmetry-allowed TD-B3LYP excited states of FePc(Py), (D,y,) with the same spin multiplicity as the ground state

state main configuration (| = 0.30) E° I o

FePc(Py): 1B;,  +0.62(62,—%hbs,) 217 0319 X
Dy 1By,  +0.62(62,—14by) 219 0372 y
2B +0.70(62—10bsg) 292 0.006 X

1B;,  +0.69(8by,—33by,) 311 0131 z

2B,  +0.71(6a,—28by,) 342 0.004 z

3Bz —0.40(52,—0bsg)+0 46(19b1,—14by) 340 0053 x

1By,  +0.44({52,—14b)—0 41(19b,,—0bs,) 349 0039 ¥y

4Bs,  +0.40(5a,—+14by )+0.47(8b;,—Ta,) 366  0.009 X

3Bz +H0.50(52—14bag)+0 34(19b;,—0bs,) 369 0021 ¥y

5B3,  +0.31(18b;,—+14by )40 38(5a,—+9b3,1+0.43(8hs,— Ta,) 374 0008 X

4Bz +0.61(8b3;—20by.) 374 0.029 ¥y

5By +0.49(18b;,—9b;,)—0.43(13by—Ta,) 380  0.001 ¥y

6Bz,  +0.41(18by—+14by )40 56(13by—20by,) 383 0013 X

TBs  —0.32(18b1— 14bag)+0 31(13bag— 20b15)+0.43(8bs;—Ban) 385 0187 X

6By,  +0.62(6a,—15by) 390 00002 y

8B,  +0.35(17by—14b,,)+0 58(6a,—11bs,) 391 0.015 X

TBz  +0.35(18b1—0bs,)+0 32(13bag— Tay)+0 37(13by—8ay) 392 0333 ¥y

3B, +0.33(32by—0bs,)+0 58(452,—20by,) 396  0.002 z

8B,  +0.58(17b;,—9bs) 398 0.004 y

" E: excitation energy in eV.

b £ oscillator strength.

‘ p: polarization of the electrical dipole. The x and y axes directed toward two of four inner nitrogen atoms of the Pc ring.
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Table S-5 Symmetry-allowed TD-B3LYP excited states of FePc(Py), (D,q) with the same spin multiplicity as the ground state

state main configuration (JC] = 0.30) E* it r
FePe(Py): 1B: +0. 44X 45e—46e)+H0 40(45e—4be) 194 0.001 z
Dig IE  +064(31b,—46e) 210 0008  x+y
+0.64(3 b, —46e)
2E +0.59(18b;—446€) 218 0.320 x+y
+0.59(18b;—46e)
3E +0.54(45e—35g)) 220 0.017 x+y
+0.54(45e—35a)
AE +0.68(18b,—47e) 28 0003 x+y
+0.68(18b;—47e)
2Bz +0.48(31bx—35a1) 2094 0.032 z
3B,  +042(45e—dTe)t0 42(45e—47e) 327 0097 ¢
SE +H).67(31br—47e) 328 0.0001 xty
+0.67(31bx—47e)
4B,  +0.69(18b,—16ay) 340 0002 ¢
6E  —0.42(15ar—46e)+0 43(30b—46¢) 349 0045 xty
—0.42(15a:—+46e)+0 43(30b— 46e)
5B,  +0.68(18b;—17ap) 363 00003 ¢
TE —0.32(15ar—46e)+0 35(45e—16a) 367 0014  x+y
+0.32(15a;—+46e)+0.35(45e—16a:)
8E  +0.36(15a,—46e)-0 31(45e—3da,1+0 42(45e— 16ay) 374 0001  x+y
—0.36(1 5a—46)-0 31(45e—34ar}+0 42(45e—s16a2)
9E —0.38(29b,—46e)+0.56(45e—34a;) 379 0.011 x+y
—0.38(20b;—46e)+0.56(45e— 3da;)
10E +0.35(28by—46e)+0 49(45e—19b;) 381 0.005 xty
+0.35(28b,—+46e)+0.49(45e—19by)
6B,  +0.45(43e—sd6e)+0 45(43e—dbe) 385 00001 ¢
11E +H0.37(29br—46e)—0.33(45e—17az) 386 0.191 ity
+0.37(29b,—+46e)+0.33(45e—1Tay)
12E  +0.45(28b;—46e)+0.38(18b,—48¢) 300 0013 x+y
+0.45(28b2—46€)+0 38(18b,—48e)
13E —0.31(33a;—+46e)+0 46(18b,—48e) 390 0.042 x+y
+0.31(33a—46€)+0 46(18b—48e)
7Bz +H0.59(3 1bo—34a1) 395 0.002 Z

“ E: excitation energy in eV,
* f oscillator strength.

¢ p: polarization of the electrical dipele. The x and y axes directed toward two of four inner nitrogen atoms of the Pe ring.
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Table S-6 Symmetry-allowed TD-B3LYP excited states of FePc(Py) with the same spin multiplicity as the ground state

state main configuration {|C| = 0.30) E° f’ F
FePc(Py) 1B1 +0.61(38b;—54a;) 1.21 0.0003 x
1B, +0.60(43by,— 54a;) 1.21 0.0004 ¥
14, +0.50(53a,—34a;) 1.71 0.0004 z
1B: +H0.62(3 2a;—39b;) 216 0.364 ¥
1B, +0.61(32a;—44hb,) 216 0.387 x
3B, H).68(33a,—3%b;) 224 0.002 X
24, +0.40(43b;—44b7)+0 48(38b;—39by) 225 0.0008 z
3B, +0.71(32a;—40b;) 264 0.0007 ¥
34, +0.47(43b,—44b,)-0 39(38b;—30b,) 265 0.040 z
44, +H0.67(3 2a:—33az) 127 0.001 z
54, +0.60(38b,—40b,) 329 0.036 z
641 +0 68(3 23— 34az) 3155 0.0001 £
4B +0.65(3 1a;—44bs) 335 0.003 X
4B, +H0.61(31a;—39b;) 336 0.003 ¥
5B +0.51(38b;—35az) 357 0.002 ¥
5B, +0.52(43b,—35a,) 165 0.0001 x
6B, +0.68(38b;,—33a,) 368 0.001 ¥
6B1 —0.30(52a;—39b, H0.62(43by— 33az) 377 0.033 x
TB +H).58(32a,—=44b,) 3.80 0.241 ¥
7B, +0.32(50a;,— 390, 0. 50(52a;—39h,) 382 0.154 x
TA) +0.30036b;—39b1)—0 38(42b:—44by)+0 48(3 Th1— 3% 383 0.0002 z
£B, +0.56(51a,—44b,) 185 0.027 ¥
§B, +0.36(51a,— 39, 0 44(38b,—33a,) 385 0.006 x
9B —0.37(51a;— 390, 0 42(38b1—33a;1) 389 0.052 x
9B, H).64(49a,—44b,) 390 0.001 ¥
108, +H0.60(49a,—39b;) i 0.015 x
10B: +H0.57(32az—41b1) 192 0.008 ¥
11EB, +0.54(32a;—45hb,) 102 0.049 x
11B, +0.51(43b,—53a;) ER 0.001 ¥
12B: +0.42(50a;—39b;) 40 0.063 x
13B. +H).33(50a;,—=44b, D 3N43b,—53a;) 401 0.002 ¥
BAy —0.39(35b;—39b)+0 40(53a;—33a1) 403 0.002 z
94, +0.50(4 1by—44b,)—0 31(36b;— 39b,) 409 0.001 z

* E: excitation energy in eV,
b [ oscillator strength.
¢ p: polanization of the electrical dipole. The x and y axes directed toward two of four inner nitrogen atoms of the Pec ning.
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Table S-7 Symmetry-allowed TD-B3LYP excited states of FePc(CN ), with the same spin multiplicity as the ground state

state main configuration (|C] = 0.30) E® 1 r
FePc(CN )z 1E. H0.36(11axn—8eH0.572am—8e;) 217 0203 xty

—0.36(11ay—8eH). 57 (2a,—8e,)

E,  +0.56(11ay—8e) 260 0117 x4y
+0.56(11am—8eg)

3E, +{l.ﬁ1{?&5—}31:1“}—0.34(?&!—}4]]3,} 2, 0018 Xy
H0.61(Te;—3b, 0. 34(Te,—dby)

4E, H_36(Teg—dbx) 3.07 0.250 Xty
+0.56(Te,—~4by)

3E, N.ﬁﬁ{?es—:vllah} 333 0.192 xty
+H0.66(Teg—12az)

1A-, H0.70{14bg—3by,) 342 0.0002 Z

6E.  +0.66(Qan—9%;) 350 0045 x4y
+H0.66(2a;,—Deg)

TE, +{l.63{3bh—rﬂeg} 3035 0.022 xty
+0.63(3bz—8ey)

EE, +0.61{11az,—%,) 4.10 0018 xty
+H).61(11axy—0%;)

9E, +0.52(10axn—8eg) 414 0518 xty
H) 32108~ EEE}

2A. +0.48(30e.—8e 0 48(30e,—Be,) 421 0.003 z

® E: excitation energy in V.
b £ oscillator strength
° p: polarization of the electrical dipole. The x and y axes directed toward two of four inner nitrogen atoms of the Pe ring.
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Table S-8 Symmetry-allowed TD-B3LYP excited states of FePc(CN ) with the same spin multiplicity as the ground state

1

state main configuration (|C] = 0.30) E° J F
FePc(CN) 1E +).52(37e—32a)+0.37(3Te—33a)) 1.70 0.001 x
+0.52(37e—32a,)+0.37(3Te—33a) ¥

2E +0.62(13a.,—38e) 2.1 0.358 x
+0.62(13a:—38e) ¥

1A, +H).42(37e—38e)+H0.42(3Te—38e) 238 0.011 E
iE +0.44(37e—1Tb)—0.43(37e—19h,) 331 0.072 ¥
+0.44(37e—1Tb +0.43(3Te—19b;) x

4E +0.4%37e—20by) 36l 0.015 x
+0.4%37e—20by) ¥

24 +H).47(36e—38e)H).47(36e—38e) 3.63 0.0001 z
5E +0.34(18b,—38)+0.47(132,—30e) 3.67 0.009 ¥
+0.34(18b2—38e)+0.47(13a:—30%e) x

3A +0.6%16by—17hy) 371 0.001 E
6E —0.36(18b,—38e)+0.48(13a,—3%) 3.77 0109 x
—0.36(18b2—38e)+0.48(13a:—3%) ¥

7E +0.33(18b2—382)-0.33(3Te—32a, )+ 45(3Te—13a)) 3.82 0.023 ¥
—0.33(18b,—38e)-0.33(37e—32a,H0.45(3Te—33a,) x

1A +H).44(37e—3%e)+H) 44(3Te—30e) 3.85 0.004 z
EE +0.35(30a;—38e)-0.34(18b,—38e)+0.32(31a;—38e) 3.92 0.208 ¥
+0.35(30a;—38e)+0 34(18b,—38e}+0.32(31a;—38e) x

9E +0.61(14by—38e) 394 0.045 ¥
+0.61(14b;—38e) x

10E +0.54(30a;—38e)-0.36(31a,—38e) 4.08 05340 ¥
+0.54(30a;—38e)-0.306(31ay—38e) x

A, —0.45(35e—38e)H0.45(35e—38e) 417 0.001 E
6A, +0.46(34e—38e)+H) 46(3de—38e) 421 0.005 E
11E +0.67(15by—38e) 423 0109 ¥
+0.67(15b;—38e) x

12E +0.67(29a;—38e) 432 0.039 x
+0.67(29a;—38e) ¥

“ E: excitation energy in eV.

b £ oscillator strength.

¢ p: polanzation of the electrical dipole. The x and y axes directed toward two of four inner nitrogen atoms of the Pe ring.




