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Table S1-ESI. Energy-ordered 1s“NF_based linear combinations of CuTPP and
CuTPP(F) in D4, symmetry. The atom numbering corresponds to the one
recommended by the [IUPAC and adopted in Fig. 1.

CuTPP i aggblgbzg Cgldlu a2ubluqu Cu
N |3 1 2
clcl4]1]2]1 3/4
cr(Cc™Hl10]2(31]7 10/11
C’(CM] 5 2 5
ey 6 3 ¢
C2(CPhy 8 5121 |3]2 8
C37(Cih) 7 411 211 7
e 6 ’
chPP(F) 122 /b1gb2g|€g|A1u/2u[D1u[b2u| €4
FY(F,)|5 302] |3 4
F(F)) | 4 201 |2]1 3
GNE 1 2
N |6 1 5
clc™|11]1 8 10/11
cH(C™[13]2]3]10 13/14
c(c™ |12 9 12
C>(CP™M)|10 7 9
c?(cP) 9 64| |5 8
c’(ct™) 8 5|3 3 7
CHei™| 7 4 ¢




Table S2a-ESI. I'xs representation products corresponding to electric dipole allowed transitions in Dy, symmetry.
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Table S2b-ESI. Localization and symmetry of heavy atom 1s = m* transitions

“Both the C-based and N-based 1s = SOMO transitions have a 1s = ¢* character.
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Transition Symmetry

Ay
Is(aig) = m,*(a2u)
Is(azg) = 1, *(a1u)
Is(byg) = 1, *(bay)
Is(byg) = 1, *(b1y)
Is(e)) = m,*(eg)

Is(aig) = m,*(a2u)
Is(byg) = 1, *(b1y)
Is(e)) = m,*(eg)

Is(eg) = m*(en)
Is(e)) = m*(ey)

Is(es) = m*(ey)

Is(ayg) > 7, *(az)
Is(byg) = 1, *(b2u)
Is(e) > ™, *(ey)

Cy
15(ey) = SOMO®

Is(aig) = m*(ey)
Is(byg) = m*(ew)
Is(eg) = m*(am)
Is(eg) = m*(boy)
Is(az) = m*(ey)
Is(bi) = m*(ey)
Is(ey) = m*(az)
Is(ey) = m*(biy)

Is(aig) = 1 *(ey)
Is(byg) = m*(ew)
Is(e)) = m*(big)
Is(e,) = my*(az)

15(ey) = SOMO®
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Table S3-ESL EEs (eV) and oscillator strengths f for the 1s© excitation spectrum of CuTPP from spin-unrestricted SR ZORA TD-DFT calculations. Only excitations lying at EE lower than 290 eV
g P

and contributions > 10% are reported.™”

N Atom sym EE isos fsos f(x10%)  Assignment
1 c® e, 280.28 10e,* 12b,," 1.07

2 CP® a8, 28141 1le,+11e,"+10e," 13e,°"+13¢,0V+13¢,"? 34.2 A (n,%)

3 C" ay,  281.99  Se+5e,’ 13e,%+13¢,0Y 171 A(n)

4 CP@ 4, 28244 4e,t+4e," 13e,%+13¢,09 33.1 A (T,%)

5 CY® o, 28266 Tbag*+7bs," 9b,,°P+9b,, 47 40.5 A (n,%)

6 C" ay 28320  2by'+2by," 9b,,°+9b,, ) 122 B(m*

7 C™  en 28342 9e,'+9e,+9a;, +6by, +9a,, +6by," 92y, " +9a,y, 1 N +32e, " P+32¢, 1 P+32¢, 1 P+32¢ 1P 522 B (m*-ew)
8 C,™ e, 28344 1by, 42y, +1by, 22y, l4e"+14e, D+14e, N+ 14e,) 46.5 B (m*-'ey)
9 C,™ e, 28345  2by,'+3ay'+2b,,'3ay" 14e, )+ 14,7+ 14,0+ 14¢,” 167.0° B (n,*-'ey)
10 CM e, 28377 66,466, +3by +6a, +3by H6a, +6e, +6e," 9y, O49a,, 1 V+32e,1P+32e, 1 P+32e, 1P +32e, 1P +13b, 1 P+13b,,"Y 499 B (my*-en)
11 C™® &, 28475 1le, +11e, 15e,7+15¢,07 51.0 C' (n,*%)

12 CPY® 4, 285.14 Day,'+2a,," 4a,,®+4a,,* 80.5 C (m,*)

13 CP@ &, 285.32 b1 +2b,," 5by, #)+5b,, 25.5 C (m,*)

14 CP@ 4, 285.76 4e,t+4e," 15e,° +15¢,%% 456  C(m,*)

15 C™® &, 28591 Tbag*+7bs," 11b3, P +11b, 4 18.6 C (m,%)

16 CP@ &, 286.09 lagg"+1ay," 4a,,°V+4a,, 24.7 C (n,%)

17 C™ ay, 28612 dby'+7e,'+7e,t 10b,, " +16e,2"+16e,>” 148  C(c%

18 C,™ &, 286.19 by +4by," 11b3,*+11b, 4 242 C(m*)

19 C™® &, 286.20 11le,+10e, +11e," 17e,2+17¢,09+17¢,"¥ 19.5 C (m,%)

20 CP@ 4, 286.38 dajt+da, 1325, +132,,%” 26.9 C (m,%)

21 C™" ay 28678 Se,t+5e,’ 17e,70+17¢,* 169 D (%
22C™ e, 286.85  6by'+9a;,+6by'+9a,,t 37e,"7+37¢,'"+37¢," 437,10 1.6 D(c%

23 CP@ 4, 286.93 1byg"+1by," 11b3, P +11b,*? 235 D (m,*)

24 CP@ 4, 28733 3e, 43, 17e,°V+17¢,4? 123.0 D (n,*)

25 CP@ 4, 287.86 et 43, 18e,°+18¢,” 169 D (m,*)

26 CP@ 4, 288.13 da; '+, 162,,%+16a,,"” 10.6 D (n,*)

“The lowest lying transition herein reported has a /= 1.1 x 10; nevertheless, it has been included because it is the only transition having a 1s© = 3d“ character.
®The fso character is reported in parenthesis.
°All the contributions are < 10%; those reported are the largest ones.



Table S4-ESI. EEs (eV) and oscillator strengths f for the 1s excitation spectrum of CuTPP(F) from spin-unrestricted SR ZORA TD-DFT calculations. Only excitations lying at EE lower than 290
eV and contributions > 10% are reported.™®

N Atom sym EE isos fsos f(x10°)  Assignment

1 CP® e, 28026 13e,’ 15b,,1% 1.05

2 CPW® oa,, 281.33  lde,‘+1de,’+13e, 22e,°0+22¢,0V+22¢,1? 343 A (1, %)
3.C™ ay 28229 12e,'+12e, 22e,°9+22¢,* 422 AYB' (1%

4 CM@ ), 28246 llet+lle, 22e, 09422 09 363  A+B' (m*%)

5 CM® a,, 282.58  10by'+10by"+3b),"+3b,," 16b,,09+16b,,°V+6b,," +6b,, P 224 BB (n*+m*-ey)
6 C™ ay 28348  Oby'+9b,'+12¢,"+12e," 16b,,4P+16b,,07+23e, P +23¢,1? 213 BB (n*+m*-ey)
7 C™  ay 28351 12e,'+12e,"+9by,"+9by," 23e,*9+23e, 07 +16b,, ' +16b,, " 1.0 BB (m*-'ey +m,*)
8 C e 284.16  9e,'+9e,"+7by +10a, +7by, +10a1, +9e, 49, 122y, V+12a,, ' O+43e, P +43e, P +43e, 1P +43e, 1 P+16b,, 1 +16b,, 0 506  C' (T -"e20)
9 C™® a,, 28472 lde,'+14e,'+10by," 24e,°9+24¢,0? +17b,, 1V 296 C' (m,* + %)
10 C™® a,, 284.76  10by'+10by," 17b,,49+17b,,°9 144 C' (c* +1,%)
11 C™® ay, 28515 2ap,'+2ay, 6a, P +6a;, 86.6 C (1,*)

12 C@ 2, 28541  2b,'+2by," 72 +7b,,%") 248 C (1, %)

13 CP@ 2y, 28580 1le,‘+l1le, 24e,4+24e 07 166 C (1, %)

14 C™@ ), 286.01  1le,*+10e,'+10e,"+11e," 25e,2+25¢,P+25e, P +25¢,17 296 C (6* +1,%)
15C™ e, 286.13  6e,'+6e, +4by, +7a, +4by + a1, 6, +6e," 1225, V122, O +43e, P +43e, P43, P+43e, 1 P+16b, O+ 16b, Y 48.0 € (T*-"e20)
16 C™P a,, 286.15  10by"+10by," 18b,,%V+18b,,*? 193 C (m,* + %)
17 C™ e, 286.16  4by,+5ay, +4b), +5a,, +he, e, e, e, 23e, P3¢, P+23e, P23, P+5a,, D5 a,, DH6b,, O+6by, ) 1190 C (m*-"ean )
18 C.™ e, 286.17  8a;,"+5by,"+8a;, +5by," 44e, " D+4de [ D+4de D +44e 1Y 267 C (c%)

19 C™ e, 28618  5by'+8a,’ 44e,'V+44e 1V 493 C (c%)

20 C™@ 2y, 28621  lay'+lay,' 6a, " +6a;, ") 445 C (1, *)

21 C,™ ay, 28626  3by,'+3by,"+3e,'+3e,’ 28b,, 2 +28by, *+44e, P +4de, ) 309 C (c%)

22 CM™ e, 28638 6e,'+6e, by, +Ta, +4by, Ty, 28by +28by, +4de, P +4de P +ade, P +44e, 1P 137 C (c%)

23 CPW® a,, 286.39  lde,‘+1de,"+13e,’ 26e,+26e,2+26e, > 374 C (1, %)

24 CP@ ay, 28677 llag‘+llay’ 21a,,""+212,,%" 233 D (m,* + 6*)
25 C™@ a,, 28727  8by'+8by," 18b,,*”+18b,,** 167 D (n* + c*)
26 C™  a,, 28735  12e,‘+12¢, 26e,°7+26e, 539 D (1, %)
27 C™@ a,, 287.61  10e,'+10e," 26e,V+26e, ) 1340 D (1, %)

28 C™  ay 287.81  12a,‘+12a,,’ 22a,,%"+22a,,%” 140 D (T, * + 6*%)
29 C™ e, 287.83  9e,'+9e,'+9e,"+9e,’ 1325, +13a,, " +18b,, ' V+18b 289 D (c%)

30 C,™ a,, 28821 8e,+8e, 25e,4+25¢,4” 295 D (C* +T,*%)
31 C,™ a,, 28827  Te,+7e, 25e,*9+25¢,40 559 D (G*+1,*)
32C™ e, 289.82  6e,'+6e,"+6e, +6e," 132, +13a, " +18b, P +18b,, P 256 D (c%)

*The fso character is reported in parenthesis.

°The lowest lying transition has a /= 1.05 x 10; nevertheless, it has been herein included because it is the only transition having a 1s¢ - 3d" character.



Table S5-ESI. EEs (eV) and oscillator strengths f for the 1s™ excitation spectrum of CuTPP from spin-unrestricted SR ZORA TD-
DFT calculations. Only excitations up to £E 400 eV and contributions > 10% are reported.*®

N sym EE is0s fsos f(x 10%) Assignment
1 ey 394.18 2e,’ 12b,," 9.0 A (“'o*)

2 as 395.29 2e. 42, 13e,+13¢,® 17.7 A (P"m *)
3 as 398.18 by *+1b," 5b,, "V +5b,,29 20.2 C ("™m*)
4 as 398.59 2e. 42, 15e,""+15¢,%9 21.5 C ("™m*)

*The fso character is reported in parenthesis.
°The lowest lying transition herein reported has a /* < 10 x 10, nevertheless it has been included because it is the only one having a

1sY = o* character.

Table S6-ESL EEs (eV) and oscillator strengths f for the 1s™ excitation spectrum of CuTPP(F) from spin-unrestricted SR ZORA

TD-DFT calculations. Only excitations up to EE 400 eV and contributions > 10% are reported.™”

N sym EE is0s fsos f(x 10%) Assignment

1 ey 394.20 5e, 15b,, " 9.0 A (“'o*)

2 as 395.22 5e.+5e," 22e,+22¢,*" 16.6 A " *)

3 as 398.19 by *+1b," 765,70+ Tby, @7 20.1 C (""m*)

4 as 398.82 Se,t+5¢," 25¢,+25¢,> 16.2 C ("t *+Mo*)

*The fso character is reported in parenthesis.
®The lowest lying transition herein reported has a /N < 10 x 10, nevertheless it has been included because it is the only one having a

1sY = o* character.



Table S7. EEs (eV) and oscillator strengths f for the 1s* excitation spectrum of CuTPP(F) from spin-unrestricted SR ZORA TD-DFT calculations. Only excitations lying at EE lower than 685 eV
and contributions > 10% are reported.®

N sym EE is0s fsos f(x 10%) Assignment
1 ey 681.26 2by, 35, 42by, 30, 426, +2e, 23e,+23e, 1 V+23e, 23,V +5a,, D+5a,, D 13.2 (*-"e2)

2 ey 681.35 1by, 22y, +1by, 22y, +1e, + e, 23e,"+23e,1V+23e, 23,V +5a,, D+5a,, D 12.8 (*-"e2)

3 azy, 681.53 2b;,*+2by, " +2e, +2e," 28by, +28by, P +44e, P +44e, > 14.4 (c*)

4 az, 681.68 by, *+1by,"+le  +1e,' 28by " +28by, P +44e, P +44e, Y 29.6 (c*)

5 e, 681.81 2e,+2e,"+1by +3a,, +1by,"+3a), 28by ' P+28by, +4de, P +dde P +ade, P +44e, 1P 12.1 (c*)

*The fso character is reported in parenthesis.





