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Table S1: Electronic structure at the optimised geometry of the electronic ground and lowest
S1 and T, states of the twisted conformer of 1a. All energies relative to the lowest energy
conformer of the 1a molecule (planar). CT = charge transfer, LE(A) = Local exciton on
the acceptor and LE(D) = Local exciton on the donor.

Ground State T S
State | Nature | AE / eV | Nature | AE / eV || Nature | AE / eV
So - 0.56 - 0.86 - 1.03
S1 CT 4.13 CT 3.87 CT 3.88
So CT 4.64 CT 4.56 CT 4.61
S3 CT 4.74 CT 4.71 CT 4.79
T, | LE(A) 3.98 CcT 3.86 CT 3.87
T, |LE(A)| 4090 |LEQA)| 419 | LEQA)| 429
T, | CT 412 | LE(D)| 435 || LE(D)| 4.50

Table S2: Electronic structure at the optimised geometry of the electronic ground and lowest
S; and T, states of the planar conformer of la. All energies relative to the lowest energy
conformer of the 1a molecule (planar). CT = charge transfer, LE(A) = Local exciton on
the acceptor and LE(D) = Local exciton on the donor.

Ground State TN S
State Nature AE / eV Nature AE / eV Nature AE / eV
So - 0.00 - 0.44 - 0.59
S, | CT + LE(A) | 4.04 LE(A) 4.29 CT 3.70
So CT 4.40 CT 4.36 CT 4.28
S CT 444 | CT +LE(A) | 451 CT 4.55
T, LE(A) 3.28 LE(A) 285 | CT + LE(A)| 3.44
T, |LE(A) +CT | 3.37 LE(A) 3.77 || LE(A) + CT | 4.02
T, LE(D) 3.5 LE(D) 403 | LE(A) + CT| 4.15
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Table S3: Electronic structure at the optimised geometry of the electronic ground and lowest
S; and T, states of the twisted conformer of 1b. All energies relative to the lowest energy
conformer of the 1b molecule (bent). CT = charge transfer, LE(A) = Local exciton on the
acceptor and LE(D) = Local exciton on the donor.

Ground State T Sy
State Nature AE / eV || Nature | AE / eV || Nature | AE / eV
So = 0.18 - 0.64 - 0.67
S1 CT 3.62 CT 3.31 CT 3.32
So CT 4.19 CT 4.15 CT 4.15
S3 CT 4.20 CT 4.21 CT 4.23
T, LE(A) 3.58 CT 3.31 CT 3.31
T, |CT+LED)| 361 | LEQA)| 389 | LEQA)| 3.91
T, LE(A) 368 | LE(D)| 4.05 | LED)| 4.08

Table S4: Electronic structure at the optimised geometry of the electronic ground and lowest
S; and T states of the bent conformer of 1b. All energies relative to the lowest energy
conformer of the 1b molecule (bent). CT = charge transfer, LE(A) = Local exciton on the
acceptor and LE(D) = Local exciton on the donor.

Ground State T S
State | Nature | AE / eV Nature AE / eV || Nature | AE / eV
So - 0.00 - 0.45 - 0.66
S, | cT 4.05 LE(A) 428 | LE(A) | 391
So CT 4.35 CT 4.35 CT 4.61
S, | CT 442 | CT +LE(A) | 453 CT 4.87
T, | LE(A) | 327 LE(A) 2.85 || LE(A) | 3.19
T, | LE(A) | 3.38 LE(A) 3.74 || LE(A) | 3.84
T, | LE(D) | 3.84 LE(D) 394 || LE(D) | 451
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Table S5: Electronic structure at the optimised geometry of the electronic ground and lowest
S1 and T, states of the twisted conformer of 1c. All energies relative to the lowest energy
conformer of the 1c molecule (twisted). CT = charge transfer, LE(A) = Local exciton on
the acceptor and LE(D) = Local exciton on the donor.

Ground State T S
State | Nature | AE / eV | Nature | AE / eV || Nature | AE / eV
So - 0.00 - 0.53 - 0.56
S1 CT 3.44 CT 3.03 CT 3.03
So CT 3.89 CT 3.89 CT 3.90
S, | LE(D) | 4.30 CT 4.09 CT 4.09
T, | LE(A) | 3.37 CT 3.03 CT 3.02
T, | CT 343 || LE(A) | 375 || LE(A) | 3.78
T, |LE(A)| 351 |LED)| 385 | LED)| 388

Table S6: Electronic structure at the optimised geometry of the electronic ground and lowest
S; and T states of the bent conformer of 1c. All energies relative to the lowest energy
conformer of the 1c molecule (twisted). CT = charge transfer, LE(A) = Local exciton on
the acceptor and LE(D) = Local exciton on the donor.

Ground State TN Shea
State Nature AE / eV Nature AE / eV || Nature | AE / eV
So - 0.12 - 0.72 - -
S1 CT 3.89 CT 4.04 - -
So CT 4.25 CT + LE(A) 4.37 - -
S5 LE(D) 4.47 LE(A) 4.46 - -
T, LE(A) 3.37 LE(A) 2.91 - -
T, |LE(A)+CT | 344 LE(A) 3.87 - -
T, LE(D) 3.73 CT 4.09 - -
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Table S7: Electronic structure at the optimised geometry of the electronic ground and lowest
S1 and Ty states of the twisted conformer of 1d. All energies relative to the lowest energy
conformer of the 1d molecule (twisted). CT = charge transfer, LE(A) = Local exciton on
the acceptor and LE(D) = Local exciton on the donor.

Ground State T S
State Nature AE / eV || Nature | AE / eV || Nature | AE / eV
So - 0.00 - 0.29 - 0.37
S1 CT 3.62 CT 2.74 CT 2.74
Sy | CT 4+ LE(D) 3.88 CT 3.34 CT 3.39
S3 CT 3.90 CT 3.65 CT 3.67
T, LE(A) 3.15 CT 2.73 CT 2.72
Ty LE(D) 3.22 CT 3.31 CT 3.37
T, LE(A) 332 | LE(D)| 349 || LED)| 3.56

Table S8: Electronic structure at the optimised geometry of the electronic ground and lowest
S; and T states of the bent conformer of 1d. All energies relative to the lowest energy
conformer of the 1d molecule (twisted). CT = charge transfer, LE(A) = Local exciton on
the acceptor and LE(D) = Local exciton on the donor.

Ground State TN She
State Nature AE / eV || Nature | AE / eV || Nature | AE / eV
So - 0.42 - - - -
Sy CT 4.11 - - - -
So CT 4.30 - - - -
S4 CT 4.44 - - - -
T, LE(A) 3.69 - - - -
Ty LE(D) 3.76 - - - -
T, |LEA) +CT | 3.7 - - - -
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Table S9: Electronic structure at the optimised geometry of the electronic ground and lowest
S1 and T states of the twisted conformer of 2a. All energies relative to the lowest energy
conformer of the 2a molecule (bent). CT = charge transfer, LE(A) = Local exciton on the
acceptor and LE(D) = Local exciton on the donor.

Ground State T S
State | Nature | AE / eV | Nature | AE / eV || Nature | AE / eV
So - - - 0.63 - 0.71
Sy - - CT 3.04 CT 3.01
So = - CT 3.91 CT 3.91
S - - LE(D) | 465 | LE(D)| 4.88
Ty - - CT 2.99 CT 3.00
T - - CT 3.85 CT 3.91
Ty - - LE(A) | 392 | LE(A)| 3.96

Table S10: Electronic structure at the optimised geometry of the electronic ground and
lowest S; and T, states of the bent conformer of 2a. All energies relative to the lowest
energy conformer of the 2a molecule (bent). CT = charge transfer, LE(A) = Local exciton
on the acceptor and LE(D) = Local exciton on the donor.

Ground State TN S
State Nature AE / eV Nature AE / eV Nature AE / eV
So - 0.00 - 0.30 - 0.39
S, CT 401 | LE(A) + CT| 3.04 CT 3.21
S, CT 4.33 LE(A) 4.10 CT 4.03
S5 LE(A) 451 | LE(A) + CT | 4.25 LE(A) 473
T, LE(A) 3.23 LE(A) 2.48 CT 3.00
T, |LE(A) +CT | 3.32 LE(A) 344 | LE(A) +CT | 370
T, LE(A) 3.95 LE(A) 4.02 LE(A) 3.79
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Table S11: Electronic structure at the optimised geometry of the electronic ground and
lowest S; and T states of the twisted conformer of 2b. All energies relative to the lowest
energy conformer of the 2b molecule (bent). CT = charge transfer, LE(A) = Local exciton
on the acceptor and LE(D) = Local exciton on the donor.

Ground State T S
State | Nature | AE / eV | Nature | AE / eV || Nature | AE / eV
S, - - - - - 1.18
S - - - - CT 3.64
So - - - - CT 4.56
Sy - - - - CT 5.25
T, - - - - CcT 3.63
Ty - - - - LE(A) | 441
T - - - - CT 4.54

Table S12: Electronic structure at the optimised geometry of the electronic ground and
lowest S; and T, states of the bent conformer of 2b. All energies relative to the lowest
energy conformer of the 2b molecule (bent). CT = charge transfer, LE(A) = Local exciton
on the acceptor and LE(D) = Local exciton on the donor.

Ground State TN Shea
State Nature AE / eV | Nature | AE / eV Nature AE / eV
So - 0.00 - 0.70 - 0.83
S, | CT + LE(A) | 4.14 CT 4.46 CT 3.67
S, | CT + LE(A) | 447 CT 4.48 CT 4.50
Ss LE(A) 4.50 CT 4.71 CT 4.96
T, LE(A) 3.24 CT 2.73 CT 3.48
T, LE(A) 363 | LE(A) | 384 || CT+LEA)| 417
T, LE(A) 397 | LE(A) | 429 LE(A) 4.20
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Table S13: Electronic structure at the optimised geometry of the electronic ground and
lowest S; and T states of the twisted conformer of 2c. All energies relative to the lowest
energy conformer of the 2c molecule (twisted). CT = charge transfer, LE(A) = Local exciton
on the acceptor and LE(D) = Local exciton on the donor.

Ground State T S
State | Nature | AE / eV | Nature | AE / eV || Nature | AE / eV
So - 0.00 - 0.85 - 0.88
S1 CT 3.65 CT 3.25 CT 3.09
So CT 3.82 CT 3.94 CT 3.95
S; | LE(D) | 4.25 CT 4.41 CT 4.41
T, | LE(A) 3.12 CcT 3.08 CT 3.08
T, | LE(A) | 3.38 CT 3.93 CT 3.94
T, |LE(D)| 345 | LEQA)| 395 | LEQA)| 468

Table S14: Electronic structure at the optimised geometry of the electronic ground and
lowest S; and T states of the bent conformer of 2c. All energies relative to the lowest
energy conformer of the 2c molecule (twisted). CT = charge transfer, LE(A) = Local
exciton on the acceptor and LE(D) = Local exciton on the donor.

Ground State TN Shea
State | Nature | AE / eV Nature AE / eV || Nature | AE / eV
So - 0.15 - 0.80 - -
Sy CT 4.08 CT 4.39 - -
S, | CT 4.39 LE(A) 4.54 - -
S, | LE(A) | 4.63 |LE(A)+CT| 475 - -
T, |LE(A) | 3.7 LE(A) 2.96 - -
T, | LE(A) | 3.48 LE(A) 3.95 - -
T, | LE(D) | 4.04 LE(A) 4.40 - -
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Table S15: Electronic structure at the optimised geometry of the electronic ground and
lowest S; and T; states of the bent conformer of 2d. All energies relative to the lowest
energy conformer of the 2d molecule (twisted). CT = charge transfer, LE(A) = Local
exciton on the acceptor and LE(D) = Local exciton on the donor.

Ground State T S
State Nature AE / eV Nature AE / eV || Nature | AE / eV
So - 0.00 - 1.08 - 0.92
S1 CT 3.78 CT 3.30 CT 3.24
So CT 3.99 CT 4.21 CT 4.08
S3 CT 4.09 CT 4.25 CT 4.14
T LE(A) 3.24 CT 3.22 CT 3.22
Ty LE(A) 330 | CT +LE(A)| 3.99 | LE(A) | 3.92
T, |CT +LED)| 3.70 CT 411 || LE(D) | 4.04
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Figure S1: Structure and S; density difference associated with the ground state optimised
structure of 1a.
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Twisted
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Figure S2: Structure and T density difference associated with the T, state optimised struc-
ture of 1a.
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Figure S3: Structure and S; density difference associated with the S; state optimised struc-
ture of 1a.

1b

Structure
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Figure S4: Structure and S; density difference associated with the ground state optimised
structure of 1b.
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1b

Structure

Sy density difference

Figure S5: Structure and T density difference associated with the T state optimised struc-
ture of 1b.
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Structure
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Figure S6: Structure and S; density difference associated with the S; state optimised struc-
ture of 1b.
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1c

Structure
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Figure S7: Structure and S; density difference associated with the ground state optimised
structure of 1c.
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Structure
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Figure S8: Structure and T density difference associated with the T, state optimised struc-
ture of 1c.
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Figure S9: Structure and S; density difference associated with the S; state optimised struc-
ture of 1c.
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Figure S10: Structure and S; density difference associated with the ground state optimised
structure of 1d.
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Figure S11: Structure and T; density difference associated with the T, state optimised
structure of 1d.
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Structure
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Figure S12: Structure and S; density difference associated with the S; state optimised struc-
ture of 1d.
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Structure
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Figure S13: Structure and S; density difference associated with the ground state optimised
structure of 2a.
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Figure S14: Structure and T, density difference associated with the T; state optimised
structure of 2a.
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2a

Structure

Sy density difference

Figure S15: Structure and S; density difference associated with the S; state optimised struc-
ture of 2a.

2b

Structure

S¢ density difference

Figure S16: Structure and S; density difference associated with the ground state optimised
structure of 2b.
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Structure
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T, density difference

Figure S17: Structure and T; density difference associated with the T; state optimised
structure of 2b.
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Figure S18: Structure and S; density difference associated with the S; state optimised struc-
ture of 2b.

524



2¢C

Structure

S density difference

Figure S19: Structure and S; density difference associated with the ground state optimised
structure of 2c.
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Figure S20: Structure and T; density difference associated with the T, state optimised
structure of 2c.
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Figure S21: Structure and S; density difference associated with the S; state optimised struc-

ture of 2c.

2d

Structure

S¢ density difference

Figure S22: Structure and S; density difference associated with the ground state optimised
structure of 2d.

526



2d

Structure

T/ density difference

Figure S23: Structure and T; density difference associated with the T; state optimised
structure of 2d.

2d

Structure
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Figure S24: Structure and S; density difference associated with the S; state optimised struc-
ture of 2d.
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Figure S25: Potential of the ground and excited state along a linear interpolations in internal
coordinates (LIICs) between the twisted and planar ground state optimised structures of 1a.

Blue is calculated using the PBEO functional, black with the optimally tuned LC-BLYP and
red with the optimally tuned wB97X-D4 exchange and correlation functional.
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Figure S26: Potential of the ground and excited state along a linear interpolations in internal
coordinates (LIICs) between the twisted and bent ground state optimised structures of 1b.
Blue is calculated using the PBEO functional, black with the optimally tuned LC-BLYP and
red with the optimally tuned wB97X-D4 exchange and correlation functional.
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Figure S27: Potential of the ground and excited state along a linear interpolations in internal
coordinates (LIICs) between the twisted and bent ground state optimised structures of 1c.
Blue is calculated using the PBEO functional, black with the optimally tuned LC-BLYP and
red with the optimally tuned wB97X-D4 exchange and correlation functional.

529



Energy / eV
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Reaction Coordinate
Figure S28: Potential of the ground and excited state along a linear interpolations in internal

coordinates (LIICs) between the twisted and bent ground state optimised structures of 1d.

Blue is calculated using the PBEO functional, black with the optimally tuned LC-BLYP and
red with the optimally tuned wB97X-D4 exchange and correlation functional.
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