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Figure S1. Shapes of HOMO and LUMO of the studied compounds calculated at the PBE0/6-31G** level in
THEF solution (isocontour plots, 0.02 au).

Figure S2. n-stacking arrangement in the TPA-BMO crystal.

DMA-AM TPA-BMO

Figure S3. Atomic displacements of some selected normal modes (corresponding to high HR factor values)
calculated for DMA-AM and TPA-BMO in THF solution at the PBE0/6-31G** level of theory.
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Figure S4. Atomic displacements of some selected normal modes (corresponding to high HR factor values)
calculated for TPE-BMO and DM-TPE-BMO in THF solution at the PBE0/6-31G** level of theory.
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Figure S5. Variation of selected dihedral angles from neutral form (N) to anionic state (A) or cationic
state (C) calculated at the B3LYP/6-31G** level of theory in the gas phase.
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Figure S6. Cyclic voltammogram curves obtained for DMA-AM, TPA-BMO, TPE-BMO, and DM-TPE-BMO.
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Figure S7. Molecular structures and the numbering of selected atoms for the investigated molecules.



Table S1. Selected structural parameters (bond lengths in A, bond angles in degrees and inter-ring dihedral angles in degrees) calculated for the Sy and S, states in THF solution at the PBE0/6-
31G** level of theory (atom numbering is shown in Figure 1). |A(S;-S)| is the numerical difference between a structural parameter calculated for the molecule in excited state with respect to
the ground state. The numbering of atoms is shown in Figure S7.

BOND LENGTH BOND ANGLE DIHEDRAL ANGLE
Compound So S [A(S:-So)| So Sy |A(S1-So)| So Si |AGS1-So)|
Cl17-C22 1.440 1.432 0.008 Cl17-C22-N1 123.09 120.81 2.28 C15-C17-C22-N1 -0.18 -0.55 0.37*
C22-N1 1.293 1.321 0.028 C22-N1-C8 120.87 122.84 1.97 C22-N1-C8-C10 1.82 -0.06 1.88
DMA-AM NI-C8 1.379 1.345 0.034 NI-C8-C9 117.58 117.93 0.35 NI-C8-C9-N2 3.82 4.01 0.19*
C8-C10 1.427 1.422 0.005 NI-C8-C10 122.50 122.63 0.13 Cl10-C8-C9-C11 1.50 1.73 0.23*
C8-C9 1.379 1.429 0.050 C8-C9-Cl11 120.12 121.73 1.61 C13-C12-N7-C28 -0.22 0.11 0.33
C9-Cl1 1.429 1.403 0.026 C8-C9-N2 122.22 118.39 3.83
C9-N2 1.357 1.362 0.005 C20-C12-N7 121.33 121.07 0.26
CI12-N7 1.362 1.362 0.000 CI2-N7-C28 120.30 120.40 0.10
C24-C15 1.472 1.459 0.013 C24-C15-Cl16 121.11 121.61 0.50 C32-C24-C15-C16 32.14 25.40 6.74
C29-N4 1.404 1.403 0.001 C30-C29-N4 120.86 120.40 0.46 C30-C29-N4-C45 -34.42 -39.18 4.76*
TPA-BMO N4-C45 1.416 1.405 0.011 C29-N4-C45 120.42 119.89 0.53 C29-N4-C45-C46 -43.29 -37.52 5.77
N4-C34 1.416 1.405 0.011 C29-N4-C34 120.39 119.86 0.53 C29-N4-C34-C35 -43.69 -37.62 6.07
Cl10-C8 1.444 1.420 0.024 C10-C8-C7 129.70 129.43 0.27 C18-C10-C8-C7 0.50 -0.85 1.35%
C8-C7 1.356  1.392 0.036 C8-C7-C6 122.26 122.85 0.59
C7-Cé6 1.472 1.443 0.029 C7-C6-02 133.46 134.58 1.12
C7-N3 1.396 1.391 0.005 C8-C7-N3 129.38 128.39 0.99
C6-02 1.203 1.221 0.018
C23-Cl4 1.475 1.449 0.026 C31-C23-Cl14 121.09 121.80 0.71 C31-C23-C14-C15 -34.02 -18.83 15.19
C28-C33 1.486  1.440 0.046 C29-C28-C33 121.46 121.87 0.41 C29-C28-C33-C45 -48.09 -30.08 18.01
TPE-BMO C33-C45 1.363 1.425 0.062 C28-C33-C45 122.56 121.72 0.84 C28-C33-C45-C46 -12.22 -29.54 17.32*
C33-C34 1.488 1.471 0.017 C33-C45-C46 122.53 121.02 1.51 C33-C45-C46-C47 -48.96 -34.60 14.36
Cc9-C7 1.445 1.421 0.024 C33-C45-C57 122.57 120.73 1.84 C33-C45-C57-C58 -48.77 -35.94 12.83
C7-Cé6 1.355 1.382 0.027 C28-C33-C34 114.83 118.25 3.42 C28-C33-C34-C35 -46.64 -39.08 7.56
C6-C5 1.472 1.450 0.022 C17-C9-C7 123.67 124.12 0.45 C17-C9-C7-C6 0.12 0.44 0.32*
C6-N3 1.396 1.393 0.003 C7-C6-C5 122.25 122.61 0.36
C5-02 1.203 1.215 0.012 C7-C6-N3 129.41 128.69 0.72
C31-C20 1.475 1.455 0.020 C29-C31-C20 121.08 121.63 0.55 C29-C31-C20-C18 33.59 22.38 11.21
C26-C25 1.485 1.419 0.066 C27-C26-C25 121.51 121.63 0.12 C27-C26-C25-C36 -46.86 -32.77 14.09
C25=C36 1.366 1.449 0.083 C26-C25-C36 122.60 121.62 0.98 C26-C25-C36-C37 -13.48 -27.62 14.14*
C25-C65 1.488 1.469 0.019 C25-C36-C37 122.45 121.22 1.23 C25-C36-C37-C45 -46.23 -35.44 10.79
DM-TPE-BMO Cl15-C13 1.445 1.420 0.025 C25-C36-C51 122.37 120.89 1.48 C25-C36-C51-C59 -47.03 -36.47 10.56
Cl13-Ci12 1.355 1.387 0.032 C26-C25-C65 114.82 117.88 3.06 C26-C25-C65-C66 -46.56 -38.20 8.36
Cl12-Cl1 1.472 1.445 0.027 Cl16-C15-C13 123.65 124.16 0.51 Cl16-C15-C13-C12 -0.06 -0.09 0.03*
CI12-N5 1.396 1.393 0.020 Cl3-Cl12-Cl1 122.26 122.75 0.49
Cl11-02 1.203 1.219 0.066 C13-C12-N5 129.39 128.50 0.89

* The dihedral angle increases after excitation.

Table S2. Selected structural parameters (bond lengths in A, bond angles in degrees and inter-ring dihedral angles in degrees) calculated for the Sy and S, states in solid phase at the PBE0/6-
31G**//UFF level of theory (atom numbering shown in Figure 1). |A(S;-S)| is the numerical difference between a structural parameter calculated for the molecule in excited state with respect
to the ground state. The numbering of atoms is shown in Figure S7.

Compound BOND LENGTH BOND ANGLE DIHEDRAL ANGLE




So Sl |A(S]=S())| So S] |A(S|-So)| S() S] |A(S|-SO)| Crystal a

C17-C22 1439 1.430 0.009 C17-C22-NI 123.63 121.80 1.83 C15-C17-C22-N1 3.34 2.31 1.03 1.65

C22-NI 1.289 1318 0.029 C22-NI-C8 119.55 120.43 0.88 C22-NI1-C8-C10 4.09 4.05 0.04 -2.07
DMA-AM NI-C8 1.381 1.351 0.030 NI-C8-C9 117.53 117.68 0.15 NI-C8-C9-N2 -432 =519 0.87* 3.11

C8-C10 1.425 1.419 0.006 NI-C8-C10 121.50 121.75 0.25 C10-C8-C9-Cl11 -3.59 512 1.53* 0.78

C8-C9 1.372  1.418 0.046 C8-C9-Cl1 120.99 122.79 1.80 C13-CI2-N7-C28 1341  11.99 1.42 14.15

C9-Cl1 1.423  1.402 0.021 C8-CY9-N2 121.64 117.26 438

C9-N2 1.361 1.358 0.003 C20-C12-N7  120.89 120.28 0.61

CI12-N7 1.369 1373 0.004 CI2-N7-C28  120.14 120.32 0.18

C24-C15 1473 1472 0.001 C24-C15-C16 12142 121.81 0.39 C32-C24-CI15-C16 2554  26.87 1.33* 21.56

C29-N4 1.403 1.418 0.015 C30-C29-N4  121.74 121.11 0.63 C30-C29-N4-C45  -33.57 -37.05 3.48* -36.06
TPA-BMO N4-C45 1.420 1.413 0.007 C29-N4-C45  120.01 119.70 0.31 C29-N4-C45-C46  -61.03 -55.89 5.14 -59.93

N4-C34 1411 1.387 0.024 C29-N4-C34  121.70 121.63 0.07 C29-N4-C34-C35  -32.70 -28.92 3.78 -37.34

C10-C8 1.444 1.428 0.016 C10-C8-C7 130.05 129.40 0.65 C18-C10-C8-C7 4.23 4.12 0.11 7.18

cs-Cc7 1.354  1.385 0.031 C8-C7-C6 121.73  121.91 0.18

C7-C6 1.472  1.450 0.022 C7-C6-02 133.44 134.20 0.76

C7-N3 1.394  1.387 0.007 C8-C7-N3 129.73  129.22 0.51

C6-02 1.198  1.212 0.014

C23-Cl14 1474 1459 0.015 C31-C23-C14 121.83 12235 0.52 C31-C23-C14-C15 -33.63 -33.30 0.33 -30.43

C28-C33 1484 1452 0.032 C29-C28-C33 12231 123.39 1.08 C29-C28-C33-C45 -44.34 -37.53 6.81 -45.21
TPE-BMO C33=C45 1367 1412 0.045 C28-C33-C45 122.81 122.73 0.08 C28-C33-C45-C46  -11.57 -16.53 4.96* -10.50

C33-C34 1488 1.469 0.019 C33-C45-C46 12271 121.49 1.22 C33-C45-C46-C47  -39.77 -34.77 5.00 -40.16

c9-Cc7 1.445 1425 0.020 C33-C45-C57 12095 120.77 0.18 C33-C45-C57-C58  -49.23  -40.16 9.07 -50.21

C7-C6 1.353  1.380 0.027 C28-C33-C34 11522 116.10 0.88 C28-C33-C34-C35 -47.24 -42.53 4.71 -46.66

C6-C5 1476 1.454 0.022 C17-C9-C7 123.94 124.30 0.36 C17-C9-C7-C6 -4.51 -4.90 0.39* -1.88

C6-N3 1.395  1.390 0.005 C7-C6-C5 12191 122.15 0.24

C5-02 1.199 1.211 0.012 C7-C6-N3 129.40 128.85 0.55

C31-C20 1474 1.463 0011 C29-C31-C20 120.67 121.24 0.57 C29-C31-C20-C18 20.11 16.56 3.55 18.85

C26-C25 1487 1.462 0025 C27-C26-C25 12143 121.81 0.38 C27-C26-C25-C36 -45.15 -41.02 4.13 -45.24

C25=C36 1365 1.401 0036 C26-C25-C36 123.40 122.92 0.48 C26-C25-C36-C37 -14.77 -18.45 3.68% -14.23

C25-C65  1.486 1.466 0020 C25-C36-C37 120.10 119.90 0.20 C25-C36-C37-C45 -52.65 -46.67 5.98 -54.71

DM- TPE-BMO CI5-C13 1442 1422 0020 C25-C36-C51 121.01  120.97 0.04 C25-C36-C51-C59  -51.86 -42.36 9.50 -49.20

C13-Ci12 1354 1.381 0027 C26-C25-C65 113.83 115.67 1.84 C26-C25-C65-C66 -35.94 -33.88 2.06 -38.62

Ci2-Cl11 1473 1.450 0023 Cl6-CI15-C13  122.81 123.34 0.53 Cl6-C15-C13-C12  -425  -2.25 2.00 -5.36

CI12-N5 1.394 1.389 0005 CI13-Ci2-C11 12248 122.58 0.10

Ci11-02 1.198 1.211 0013 CI13-CI2-N5  128.86 128.32 0.54

2 Experimental crystallographic parameters (references [6,7])

* The dihedral angle increases after excitation.

Table S3. Selected structural parameters (bond lengths in A, bond angles in degrees and inter-ring dihedral angles in degrees) calculated for the neutral, anionic and cationic species in gas phase
at the B3LYP/6-31G** level of theory. |A(A-N)] is the numerical difference between a structural parameter calculated for the molecule in anionic form with respect to the neutral state. |A(C-N)|
is the numerical difference between a structural parameter calculated for the molecule in cationic form with respect to the neutral state. The numbering of atoms is shown in Figure S7.

Compound BOND LENGTH BOND ANGLE DIHEDRAL ANGLE
Neutral Anion  Cation  [A(A-N)| |A(C-N)| Neutral Anion  Cation  |A(A-N)| |A(C-N)| Neutral Anion  Cation  |A(A-N)| |A(C-N)|
C17-C22 1.448 1.437 1.417 0.011 0.031 C17-C22-N1 123.31 12248 122.55 0.83 0.76 7 0.15 0.17 -0.01 0.02 0.16
DMA-AM C22-N1 1.295 1.324 1.322 0.029 0.027 C22-NI1-C8 12093 12376  120.34 2.83 0.59 © 2.80 0.35 0.00 2.45 2.80
NI-C8 1.388 1.356  1.352 0.032 0.036  NI-C8-C9 117.34  119.01 11747 1.67 0.13 2 4.48 5.53 -0.01 1.05% 4.49
C8-Cl10 1.432 1432 1.433 0.000 0.001 NI-C8-CI0 12198  121.26  123.09 0.72 1.11 7 2.28 3.67 0.00 1.39% 2.28



C8-C9 1.380 1.420 1.415 0.040 0.035 C8-C9-C11 12142 123.79 120.74 2.37 0.68 s -1.00 -22.31 0.12 21.31%* 1.12

C9-Cl1 1.431 1.402 1.430 0.029 0.001 C8-C9-N2 121.75 11831 121.30 3.44 0.45

C9-N2 1.373 1.424 1.336 0.051 0.037 C20-C12-N7 12135 121.76  121.06 0.41 0.29

CI12-N7 1.376 1.421 1.349 0.045 0.027 CI12-N7-C28 120.29 12096 121.01 0.67 0.72

C24-C15 1.478 1.460 1.460 0.018 0.018 C24-C15-Cl16  121.22  122.14 121.25 -0.92 -0.03 7 33.24 21.74 24.62 11.50 8.62

C29-N4 1.414 1.436 1.390 0.022 0.024 C30-C29-N4 120.90  120.87 120.77 0.03 0.13 n, -36.59  -5811 -288l1 21.52% 7.78

N4-C45 1.424 1.413 1.427 0.011 0.003 C29-N4-C45 120.32  119.04 120.83 1.28 -0.51 4396  -33.17 -45.57 10.79 l.61*
TPA-BMO N4-C34 1.424 1.413 1.427 0.011 0.003 C29-N4-C34 120.30  119.04 120.82 1.26 -0.52 7, -44.01  -33.18 -4553 10.83 1.52%

C10-C8 1.448 1.416 1.443 0.032 0.005 C10-C8-C7 12991 12460 12892 5.31 0.99 s 0.29 -0.12 0.30 0.41 0.01*

C8-C7 1.358 1.398 1.362 0.040 0.004 C8-C7-C6 122.32 13033 121.89 -8.01 0.43

C7-C6 1.479 1.444 1.490 0.035 0.011 C7-C6-02 133.60 13534 133.02 -1.74 0.58

C7-N3 1.403 1.401 1.390 0.002 0.013 C8-C7-N3 129.15  127.84 129.58 1.31 -0.43

C6-02 1.202 1.222 1.197 0.020 0.005

C23-Cl14 1.480 1.458 1.466 0.022 0.014 C31-C23-C14 12123 12225 12135 -1.02 -0.12 r,  -3456  -2031 -27.22 14.25 7.34

C28-C33 1.493 1.471 1.461 0.022 0.032 C29-C28-C33  121.65 12237 121.85 -0.72 -0.20 n, -4859  -36.75 -36.88 11.84 11.71

C33-C45 1.367 1.391 1.414 0.024 0.047 C28-C33-C45  122.73  123.50 121.85 -0.77 0.88 o -1225 -20.13 -24.02 7.88%* 11.77*

C33-C34 1.496 1.494 1.477 0.002 0.019 C33-C45-C46 122,67  122.37  121.39 0.30 1.28 7z,  -49.81 -43.24  -40.32 6.57 9.49
TPE-BMO C9-C7 1.449 1.421 1.456 0.028 0.007 C33-C45-C57  122.64 122.16 121.65 0.48 0.99 . -49.62  -43.35 -40.10 6.27 9.52

C7-C6 1.358 1.389 1.360 0.031 0.002 C28-C33-C34 114.6 115.73  117.00 -1.13 -2.40 7z,  -4547  -45.16  -41.27 0.31 4.20

C6-C5 1.479 1.450 1.489 0.029 0.010 C17-C9-C7 123.78 12452 123.68 -0.74 0.10 7 -0.27 -0.04 -0.33 0.23 0.06*

C6-N3 1.403 1.402 1.393 0.001 0.010 C7-C6-C5 122.30  122.85 121.95 -0.55 0.35

C5-02 1.202 1.218 1.197 0.016 0.005 C7-C6-N3 129.17  128.08  129.55 1.09 -0.38

C31-C20 1.478 1.458 1.470 0.020 0.008 C29-C31-C20  121.21  122.20 121.36 -0.99 -0.15 7 34.61 20.56 28.72 14.05 5.89

C26-C25 1.492 1.472 1.461 0.020 0.031 C27-C26-C25  121.70 12228 121.86 -0.58 -0.16 7, -47.58  -3698 -35.94 10.60 11.64

C25-C36 1.396 1.389 1.419 0.007 0.023 C26-C25-C36 12275  123.51 121.80 -0.76 0.95 r -1335  -1996 -26.03 6.61%* 12.68*

C25-C65 1.496 1.495 1.476 0.001 0.020 C25-C36-C37 122,60  122.52  121.23 0.08 1.37 , 4747  -4297 -37.58 4.50 9.89

DM-TPE-BMO  (C/5-CI3 1.449 1.420 1.449 0.029 0.000 C25-C36-C51 12247  122.07 12133 0.40 1.14 z;  -48.03  -43.93 -38.12 4.10 9.91

C13-C12 1.358 1.391 1.358 0.033 0.000 C26-C25-C65  114.63  115.68 117.23 -1.05 -2.60 7z -47.61  -4524  -40.48 2.37 7.13

C12-Cll1 1.479 1.449 1.487 0.030 0.008 C16-C15-C13 12379  124.54  123.67 -0.75 0.12 7 0.26 -0.01 0.28 0.27 0.02*

CI2-N5 1.403 1.402 1.397 0.001 0.006 CI3-C12-C11 12231  122.87 122.02 -0.56 0.29

Cl11-02 1.202 1.219 1.198 0.017 0.004 C13-Ci12-N5 129.16  128.04  129.50 1.12 -0.34

*The dihedral angle departs from zero from neutral to charged state.



Table S4. Vertical transition energies (E,,C), oscillator strength (f) and main components of the transitions (%
Contribution) computed for a single molecule, three molecular dimers and a tetramer extracted from the crystal of DMA-
AM (without further optimization) and shown in Figure 3(a).

Species E..€ /eV(nm) fe % Contribution

Molecule 1  3.33 (373) 1.025 H—L (99.7)
4.17 (298) 0.105  H-1-L (59.2), HoL+1 (37.3)
4.43 (280) 0.048  HoL+2 (54.5), H-2—L (23.3)
4.51 (275) 0.013  H—L+1(92.0)
4.77 (260) 0.146  HoL+1 (49.2), H-1—-L (28.3) , H-2—L (11.0)
4.93 (252) 0.014  H—L+3 (76.1), H-1—L+3 (10.8)
4.96 (250) 0.036  H-2L (54.1), H->L+2 (29.9)
5.49 (226) 0.052  H-1—L+1 (88.4)
5.90 (210) 0.081 H-4—L (73.7)
6.32 (196) 0.050  H-1—L+1 (84.9)
6.75 (184) 0.165 H-6L (78.5)
6.81 (182) 0.121  H-T—L (70.4), H-2—L+2 (18.9)

Dimer A 2.74 (453) 0.023 H—-L+1 (52.6), H-1—L (46.9)
3.34 (371) 1,513 HoL+1 (45.8), H-1-L (51.2)
3.83 (324) 0.017  H-2—L (58.7), H-1—L+1 (20.7), H—L+2 (17.2)
3.95 (314) 0299  H—L+2 (68.5), H-2—L (26.5)
4.27 (291) 0.066  H-2—L+1 (59.1), H-1—L+3 (12.2)
4.34 (286) 0.062 H—L+4 (46.8), H-5—L (24.8)
4.50 (275) 0.010  H-6—L (55.4), H-7—L+1 (32.2)
4.56 (272) 0.086  H-1—L+3 (39.2), H—>L+4 (29.3)
4.65 (267) 0.086  H-4—L+1 (39.9), H-5L (33.4), H-1—L+5 (15.3)
476 (261) 0.084  HoL+6 (33.4), H-1—L+3 (32.1)

Dimer B 2.51 (494) 0.037 H—L (97.6)
3.17 (391) 0.158  H—L+1 (62.4), H-1—L (36.6)
331 (375) 1167  H—L+1 (30.7), H-1-L (53.5)
3.41 (363) 0415  H-1—L+1 (85.1)
4.13 (300) 0.185  H-2L+1 (51.5), HL+3 (36.6)
4.17 (286) 0.068  H-3—L (54.7), H-1—L+2 (38.0)
4.34 (286) 0.021  H-4-L (33.3), HoL+4 (15.4), HoL+3 (12.7)
4.36 (284) 0.055 H-4—L (25.6), HoL+3 (20.7), H—L+4 (18.7)
4.44 (279) 0.015  H-1—L+3 (14.9), H—L+4 (14.3), H-4—L (13.0)
4.48 (277) 0.019  H-4—L (22.5), Ho>L+4 (15.8), HL+5 (12.8)
4.51 (275) 0.011  H-6-L+1 (84.5)
4.74 (262) 0237  H-1-L+2 (22.5), H-3—L+1 (14.9), H-3-L (11.8)
4.85 (256) 0.019  HoL+7 (61.3), H-4—L+1 (12.6)

Dimer C  2.51 (494) 0.037 HoL (97.6)
3.17 (391) 0.158  H—L+1 (62.4), H-1—-L (36.6)
331 (375) 1.168  H-1—L (53.5), HoL+1 (30.7), H-1—L+1 (14.6)
3.41 (364) 0419  H-1—L+1 (84.9)
4.13 (300) 0.185  H-2L+1 (51.6), H—L+3 (36.6)
4.17 (297) 0.069  H-3—-L (54.7), H-1—L+2 (38.0)
4.34 (286) 0.021  H-4—L (33.1), HoL+4 (15.4), HoL+3 (12.8)
4.36 (284) 0.055 H-4—L (25.8), HoL+3 (20.5), Ho>L+4 (18.5)
4.44 (279) 0.015  H-1—L+3 (14.8), H—L+4 (14.6), H-4—L (12.8)
4.48 (277) 0.019  H-4—L (22.7), HoL+4 (15.8) , H—L+5 (12.6)
4.51 (275) 0.011  H-6-L+1 (84.4)
4.74 (262) 0237  H-1-L+2 (22.7), H-3—L+1 (14.9), H-3—L (11.9)
4.85 (256) 0.019  H—L+7 (60.9), H-4—L+1 (12.5)
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Tetramer  2.37 (522) 0018 HoL+1 (77.4), H-1—>L (9.3)
2.39(518) 0.040 H-1-L (69.7),H-2—L (15.2)
2.70 (459) 0.014 H—oL+2 (37.9),H-1—L+2 (23.8),H-2L+1 (19.7)
3.06 (405) 0.039  H-2—-L+2 (66.9),H-2—L+1 16.3)
3.19 (389) 0.040 H-3—L (76.6), H>L+3 (18.1)
3.24 (382) 0213  HoL+3 (29.2),H-1-L+2 (25.2), H-2—L+2 (22.3)
3.29 (377) 0.064 H-3—L+1 (37.9),H—L+3 (23.8)
3.39 (366) 1401 H-1—L+3 (30.8),H—L+3 (24.6)
3.43 (362) 0.952  H-1-L+3 (58.4)

Table S5. Selected normal modes v; of the ground state along with the vibrational reorganization energy and Huang-
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Rhys (HR) factor calculated for the studied compounds in THF solution at the PBE0/6-31G** level of theory.

DMA-AM TPA-BMO TPE-BMO DM-TPE-BMO
vi(em!') A(eV) HR v (em') A(V) HR v (em!') A(V) HR v (ecm') A(eV) HR
29 1 0.28 15 4 2.15 12 9 6.04 9 5 4.48
48 10 1.68 20 1 0.40 18 54 24.18 14 11 6.33
272 1 0.03 41 3 0.59 20 18 7.25 17 19 9.01
388 1 0.02 98 5 0.41 34 37 8.77 27 16 478
425 1 0.02 276 8 0.23 38 1 0.21 33 11 2.69
479 3 0.05 318 5 0.13 47 1 0.17 38 2 0.42
535 3 0.05 344 2 0.05 48 9 1.51 39 1 0.21
540 4 0.06 414 1 0.02 58 3 0.42 49 1 0.16
567 2 0.03 423 1 0.02 59 2 0.27 56 1 0.14
669 4 0.05 430 1 0.02 65 1 0.12 65 4 0.50
788 1 0.01 626 1 0.01 66 7 0.85 85 13 1.23
896 1 0.01 630 3 0.04 70 16 1.84 87 10 0.93
986 4 0.03 714 1 0.01 94 1 0.09 99 4 0.33
1157 1 0.01 716 3 0.03 103 1 0.08 115 4 0.28
1192 4 0.03 764 2 0.02 257 4 0.13 129 1 0.06
1203 1 0.01 781 1 0.01 264 3 0.09 222 2 0.07
1265 1 0.01 843 1 0.01 300 1 0.03 245 4 0.13
1405 3 0.02 855 2 0.02 325 5 0.12 252 3 0.10
1410 10 0.06 956 6 0.05 333 1 0.02 289 1 0.03
1431 4 0.02 985 1 0.01 419 1 0.02 328 4 0.10
1489 1 0.01 1017 1 0.01 423 2 0.04 349 1 0.02
1592 2 0.01 1198 2 0.01 425 5 0.09 418 2 0.04
1601 22 0.11 1201 5 0.03 516 2 0.03 431 1 0.02
1658 37  0.18 1219 1 0.01 549 5 0.07 552 5 0.07
1702 3 0.01 1289 1 0.01 573 2 0.03 572 1 0.01
2372 12 0.04 1330 1 0.01 591 1 0.01 608 1 0.01
1337 2 0.01 628 1 0.01 630 2 0.03
1351 1 0.01 634 1 0.01 670 1 0.01
1423 1 0.01 641 1 0.01 713 2 0.02
1546 1 0.01 714 4 0.05 744 1 0.01
1609 2 0.01 716 1 0.01 749 1 0.01
1636 1 0.00 745 2 0.02 831 1 0.01
1659 23 0.11 777 1 0.01 833 1 0.01
1663 3 0.01 785 1 0.01 857 1 0.01
1677 8 0.04 860 1 0.01 957 5 0.04
1696 2 0.01 867 2 0.02 1169 5 0.03
1738 10  0.05 956 3 0.03 1201 7 0.05
1886 10 004 1018 1 0.01 1202 1 0.01
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Table S6. HOMO and LUMO energy (Epomo and Epymo) and energy gap (Ey.p) calculated at the B3LYP/6-
31G** level of theory in gas phase
Compound Enomo (V)  Erumo (eV) Eny (eV)

DMA-AM -5.32 -2.12 3.20
TPA-BMO -5.06 -2.28 2.78
TPE-BMO -5.37 -2.35 3.02
DM-TPE-BMO -5.05 -2.29 2.75

Table S7. Summary of Electrochemical Parameters.

Compound ionset.abs (nm) Eg (eV) on (CV) EHOMO (eV) ELUMO (eV)

DMA-AM 464 2.67 0.75 -5.20 -2.53
TPA-BMO 491 2.53 0.88 -5.33 -2.80
TPE-BMO 435 2.85 1.22 -5.67 -2.82
DM-TPE-BMO 455 2.73 0.95 -5.40 -2.67

E, is estimated from the UV-vis absorption spectra. E;= hc/Aonest.abs =1240/Aonset.abs
Enomo 1s calculated from the oxidation potentials: Eyomo = -(E° - E(Fc/Fc™)+4.8) eV
ELUMO 1s deduced from the HOMO and Egl ELUMO = EHOMO — Eg
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Table S8. Harmonic vibrational wavenumbers (cm™!) calculated for Sy and S; states in THF solution (PBE0/6-31G**) in solution and in solid state
(ONIOM: PBE0/6-31G**:UFF).

DMA-AM TPA-BMO TPE-BMO DM- TPE-BMO
Isolated molecule Cluster Isolated molecule Cluster Isolated Cluster Isolated Cluster
So Sy So Sy So Sy So Sy So Sy So Sy So Sy So Sy
32 31 54 102 14 15 80 78 12 12 66 68 10 9 65 66
36 36 60 103 19 20 &5 84 18 17 70 78 14 16 69 70
50 51 67 111 24 26 87 86 20 21 77 80 18 18 71 71
70 59 82 121 36 46 95 96 34 33 80 81 27 26 72 75
82 81 91 139 38 49 99 101 38 38 86 87 33 36 79 81
88 111 92 144 47 53 117 119 47 50 94 94 37 40 82 84
113 113 104 150 60 65 121 124 48 59 96 96 40 44 84 87
132 134 107 164 65 70 126 131 58 60 103 102 46 51 97 97
135 134 114 199 72 81 131 133 59 66 110 111 49 57 104 100
181 187 127 207 90 93 139 141 65 71 114 116 55 59 114 114
189 190 144 245 97 106 142 143 66 73 122 124 59 71 119 118
209 202 149 257 112 112 154 161 69 90 133 133 64 78 128 126
261 259 158 270 133 132 165 168 91 95 135 133 &5 &7 133 134
265 267 169 271 153 155 173 172 94 106 143 143 87 99 138 140
272 279 200 305 160 160 181 191 103 110 149 147 94 101 147 147
278 308 208 316 180 186 213 216 120 124 154 158 99 112 150 156
339 331 238 354 201 212 220 225 135 136 174 177 106 114 153 159
380 363 265 368 220 228 238 241 159 157 189 192 115 123 162 164
388 374 273 380 242 244 251 249 175 178 193 197 130 135 172 172
426 386 279 420 249 251 269 268 176 186 204 204 150 151 173 175
433 414 296 429 276 276 285 285 180 194 220 223 156 163 182 184
443 427 309 438 289 284 310 299 208 217 239 238 165 172 186 187
479 462 381 478 318 317 326 326 231 235 251 252 174 178 195 190
509 480 399 497 328 327 335 333 242 240 262 260 180 188 203 204
527 509 428 518 344 345 358 354 258 259 270 266 187 195 210 216
536 521 438 530 379 365 391 377 260 267 273 274 207 212 212 221
539 532 445 539 414 414 419 418 264 274 279 281 215 222 228 228
568 535 476 574 419 415 432 425 284 284 298 292 221 225 239 240
581 568 487 594 420 417 435 434 300 305 311 311 245 240 244 243
648 627 507 638 422 422 441 437 325 325 338 333 251 246 255 246
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1469
1474
1484
1485
1489
1496
1496
1510
1510
1538
1545
1563
1567
1576
1606
1628
1636
1641

1330
1332
1333
1335
1341
1346
1349
1360
1368
1377
1383
1385
1398
1410
1419
1447
1468
1475
1483
1484
1487
1489
1489
1496
1497
1497
1501
1508
1510
1523
1531
1551
1558
1560
1562
1583
1607

1328
1329
1335
1338
1342
1344
1354
1363
1376
1380
1383
1387
1392
1421
1441
1467
1469
1470
1484
1487
1490
1492
1496
1500
1505
1509
1523
1530
1551
1555
1568
1571
1587
1612
1632
1643
1646

1335
1336
1338
1341
1350
1352
1356
1365
1374
1383
1384
1396
1402
1413
1438
1473
1484
1485
1488
1489
1491
1494
1497
1503
1508
1509
1516
1522
1524
1535
1541
1563
1563
1568
1572
1603
1612
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3213
3213
3216
3221
3222
3222
3223
3228
3228
3229
3229
3231
3234
3236
3236
3236
3249

3223
3224
3225
3230
3230
3231
3232
3233
3237
3238
3240
3242
3243
3243
3244
3244
3246

3225
3228
3228
3230
3233
3235
3236
3239
3239
3246
3246
3247
3254
3255
3261
3267
3281

3234
3234
3237
3237
3241
3242
3246
3250
3252
3255
3260
3260
3261
3266
3270
3273
3279

1647
1655
1667
1676
1683
1686
1689
1695
1739
1887
3045
3045
3083
3120
3120
3156
3185
3186
3196
3205
3210
3211
3212
3212
3214
3217
3217
3220
3222
3223
3224
3227
3227
3231
3233
3234
3235

1613
1620
1638
1655
1657
1667
1675
1681
1689
1807
3058
3059
3068
3135
3140
3141
3192
3197
3198
3198
3200
3211
3217
3219
3223
3224
3226
3229
3231
3232
3235
3235
3238
3238
3241
3243
3243

1651
1662
1675
1689
1691
1692
1695
1703
1750
1919
3050
3064
3102
3128
3143
3179
3181
3188
3210
3220
3222
3224
3231
3235
3237
3240
3241
3242
3248
3252
3255
3257
3259
3260
3263
3269
3275

1618
1635
1638
1663
1667
1673
1681
1687
1706
1861
3068
3074
3084
3152
3154
3163
3194
3196
3205
3215
3234
3234
3237
3241
3241
3247
3248
3253
3254
3255
3260
3260
3261
3263
3265
3273
3285
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3237
3248
3249
3249

3244
3248
3256
3256

3282
3300
3331
3369

3300
3303
3340
3428
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