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1. Absorption and emission spectroscopy
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Figure S1: Excitation spectra (circles) and normalized absorption spectra (full lines) of 4 in (a) THF and (b) DCM.
Emission collected at 650 nm and 670 nm for THF and DCM, respectively.
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Figure S2: Transient absorption profiles at the indicated wavelengths of a THF solution of 4 upon excitation at 350 nm
(4350=0.2, 0.2 cm optical path). The fittings are reported as lines.
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Figure S3: Transient absorption spectra of a DCM solution of 4 at various delays after the pulse. Excitation at 350 nm
(4350 = 0.2, 0.2 cm optical path).
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Figure S4: Transient absorption profiles at the indicated wavelengths of a DCM solution of 4 upon excitation at 350 nm
(4350 = 0.2, 0.2 cm optical path). The fittings are reported as lines.
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2. 'TH NMR spectra for synthesized compounds
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3. Additional data from the computational study
All electronic calculations were performed with Gaussian 09 (release DO1)! apart from TPA
calculations that were run with DALTON 2016.2
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Figure SS5a. The computed spectra in DCM reported in the main text and obtained with CAM-
B3LYP (CAM) and B3LYP and 2 different basis sets: sm=6-31G(d), dif=6-311+G(d,p), are

compared with those predicted in gas phase with CAM-B3LYP and the same two basis sets. Stick

transitions were broadened with a phenomenological Gaussian with HWHM=0.2 eV.
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Figure SSb. Convergence test for the computed spectra in DCM with either CAM-B3LYP (CAM)
or B3LYP and 2 different basis sets: sm=6-31G(d), dif=6-311+G(d,p). The spectra reported in the

main text, obtained including the fist 25 states (solid lines) are compared with those obtained
considering the first 35 states (dashed lines). The excitation wavlenght of the 35th state is 206 nm
(6-311+G(d,p)) and 193 nm (6-31G(d)) for CAM-B3LYP, and 246 nm (6-311+G(d,p)) and 236 nm
(6-31G(d)) for B3LYP. Stick transitions were broadened with a phenomenological Gaussian with
HWHM=0.2 eV.
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Figure S6. The model molecular structure investigated theoretically with atom labels. The left (L),
central (C) and right (R) parts of the molecule, defined in order to discuss the results Mulliken
population analysis comprise the following atoms: C (1-8, 9-18, 57-60, 19-28, 53-55), L (31-42), R
(29-30, 43-52). The Figure reports a C, structure. The rotation of the phenyl rings with respect to
the fused rings can be measured with the equivalent torsional angles 20-19-8-3 and 10-9-7-4 which
are (absolute values) ~49° and ~55° for CAM-B3LYP/6-311G(d,p) in gas phase and in DCM and
~55° for B3LYP/6-311G(d,p) in DCM. C; structures are different only for the rotation of one of the
two phenyl rings. In this case in fact the equivalent angles are 20-19-8-3 and 11-9-7-4 and they are
~49° and ~56° for CAM-B3LYP/6-311G(d,p) in gas phase and in DCM and ~58° for B3LYP/6-
311G(d,p) in DCM
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Table S1. Vertical excitation wavelengths (nm) and oscillator strengths (in parenthesis) for the

B states of 4 in gas phase and in DCM".

STATE GAS DCM
CAM-B3LYP CAM-B3LYP B3LYP
6-311G(d,p) 6-31G(d) 6-311+G(d,p) 6-311G(d,p) 6-31G(d) 6-311+G(d,p) 6-311G(d,p) 6-31G(d) 6-311+G(d,p)
1B 454 449 461 466 461 477 582 576 599
(0.11) (0.12) (0.11) (0.12) (0.13) (0.11) (0.09) (0.10) (0.08)
2B 342 345 342 335 338 334 389 386 395
(0.004) (0.003) (0.006) (0.009) (0.006) (0.02) (0.11) (0.11) (0.13)
3B 309 306 313 309 306 314 366 367 364
(0.15) (0.18) (0.14) (0.20) (0.26) (0.20) (0.02) (0.04) (0.01)
4B 288 283 293 291 285 296 342 335 348
(0.78) (0.73) (0.81) (1.07) (0.98) (1.10) (0.89) (0.85) (0.91)
5B 253 250 255 255 253 259 306 304 311
(0.53) (0.55) (0.54) (0.74) (0.76) (0.76) (0.03) (0.04) (0.04)
6B 243 241 246 245 243 249 304 299 308
(0.04) (0.03) (0.03) (0.09) (0.09) (0.10) (0.003) (0.03) (0.00)
7B 239 234 242 236 232 239 302 298 306
(0.05) (0.05) (0.06) (0.05) (0.05) (0.05) (0.04) (0.002) (0.03)
8B 235 231 239 234 231 238 295 292 302
(0.10) (0.18) (0.05) (0.20) (0.22) (0.13) (0.12) (0.08) (0.14)
9B 234 230 237 232 228 236 294 291 299
(0.25) (0.29) (0.24) (0.22) (0.50) (0.17) (0.03) (0.07) (0.01)
10B 231 227 235 231 227 234 289 287 294
(0.41) (0.32) (0.39) (0.30) (0.02) (0.35) (0.38) (0.30) (0.46)
11B 223 220 226 223 220 226 283 282 285
(0.09) (0.07) (0.10) (0.03) (0.03) (0.03) (0.24) (0.34) (0.20)

*molecular structures optimized with 6-311G(d,p) basis set.
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Figure S7. Kohn-Sham Molecular Orbital LUMO+2 computed in DCM at CAM-B3LYP/6-31G(d)
level of theory at the symmetric C2v geometry of the GS. Notice that HOMO and LUMO+2
computed in the same conditions with B3LYP functional are extremely similar to the CAM-B3LYP
ones reported here (LUMO+2) or in figure 3 in the main text (HOMO).
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Figure S8. Excited state absorption from S; computed with quadratic response in Dalton from
double residues at CAM-B3LYP/6-31G(d) level of theory in PCM (nonequilibrium regime), from
the geometries of the SO minimum (C2 symmetry) and of the S1 global minimum. The decay of the
computed spectra at short wavelengths is due to the limited number of considered excited states
(generically indicated as S,). For calculations in C2 symmetry the first 5 A excited states were
computed, while for the computation from the S1 minimum (C1 symmetry) 8 excited states were

included.
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Cartesian Coordinates of SO0 minimum in gas phase optimized at CAM-B3LYP/6-311G(d,p) level of theory.
Absolute energy -1568.34150764 hartree

6 -0.017843 2.108116 -0.031135
6 1.136208 1.339953 -0.039938
6 0.695928 -0.005560 -0.066430
6 -0.695928 0.005560 -0.066430
6 0.017843 -2.108116 -0.031135
6 -1.136208 -1.339953 -0.039938
7 -1.136208 1.322080 -0.031686
7 1.136208 -1.322080 -0.031686
6 -2.493131 1.740352 0.086772
6 -3.463359 1.191038 -0.738654
6 -2.850148 2.666916 1.056501
6 -4.782789 1.584871 -0.598277
1 -3.192748 0.442273 -1.469988
6 -4.172471 3.065847 1.171908
1 -2.097501 3.059250 1.728691
6 -5.160120 2.534802 0.347306
1 -5.535337 1.136744 -1.236745
1 -4.442888 3.788193 1.933873
6 2.493131 -1.740352 0.086772
6 3.463359 -1.191038 -0.738654
6 2.850148 -2.666916 1.056501
6 4.782789 -1.584871 -0.598277
1 3.192748 -0.442273 -1.469988
6 4.172471 -3.065847 1.171908
1 2.097501 -3.059250 1.728691
6 5.160120 -2.534802 0.347306
1 5.535337 -1.136744 -1.236745
1 4.442888 -3.788193 1.933873
6 2.297767 2.234661 -0.139520
8 3.474733 1.977674 -0.220095
6 -2.297767 -2.2346061 -0.139520
8 -3.474733 -1.977674 -0.220095
6 -1.696985 -3.623773 -0.169071
6 -0.292556 -3.543938 -0.123946
6 -2.349249 -4.824937 -0.265616
6 0.463738 -4.695298 -0.198976
6 -1.583628 -5.995209 -0.326034
1 -3.431898 -4.850326 -0.302595
6 -0.202962 -5.923081 -0.298684
1 1.544544 -4.664334 -0.188056
1 -2.072535 -6.958529 -0.402812
1 0.380729 -6.834100 -0.357636
6 1.696985 3.623773 -0.169071
6 0.292556 3.543938 -0.123946
6 2.349249 4.824937 -0.265616
6 -0.463738 4.695298 -0.198976
6 1.583628 5.995209 -0.326034
1 3.431898 4.850326 -0.302595
6 0.202962 5.923081 -0.298684
1 -1.544544 4.664334 -0.188056
1 2.072535 6.958529 -0.402812
1 -0.380729 6.834100 -0.357636
6 6.593801 -2.975444 0.466790
1 6.791019 -3.426928 1.439886
1 6.839591 -3.717311 -0.298306
1 7.277447 -2.134584 0.338291
6 -6.593801 2.975444 0.466790
1 -6.791019 3.426928 1.439886
1 -6.839591 3.717311 -0.298306
1 -7.277447 2.134584 0.338291
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Cartesian Coordinates of SO0 minimum optimized at CAM-B3LYP/6-311G(d,p) level of theory in

dichloromethane with PCM. Absolute energy -1568.35430066 hartree
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Cartesian Coordinates of SO0 minimum optimized at B3LYP/6-311G(d,p) level of theory in

dichloromethane with PCM. Absolute energy
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Cartesian Coordinates of SO minimum optimized at CAM-B3LYP/6-31G(d) level of theory in

dichloromethane with PCM. Absolute energy -1567.98541342 hartree
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Cartesian Coordinates of S1 transition state (C2 symmetry) optimized at CAM-B3LYP/6-31G(d) level of

theory in gas phase. Absolute energy -1567.88594414 hartree. One imaginary frequency with value

i1371.1049

FRrFRFOFRRPRPRPRPORFREPEPRPRPORPROOODODORFRFREPRERPODRFROOOODOODOOMODOOTFRFPFORFR O OO, P ORFR O OO J-J0 OO Oy O)
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WO WNhDOEFENNMNDONDN
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.985381
.698598
.857201
.721922
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.240860
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.963606
.307092
.240860
.098116
.963606
.307092
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.664307
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.088785
.902938
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.750893
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.341671
.804793
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.036562
.511206
.491620
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.230206
.282207
.491620
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.230206
.282207
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-0.
-0.
-0.
-0.
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1.
-0.
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0.
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1.
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.171722
.661556
.411659
.067670
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.146949
.204796
.146949
.204796
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.160743
.338022
.266577
.428529
.372876
.398393
.251680
.530650
.482228
.208909
.160743
.338022
.266577
.428529
.372876
.398393
.251680
.530650
.482228
.546965
.524673
.214215
.423817
.546965
.524673
.214215
.423817
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045160
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033302
033302
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644002
038837
483276
329029

S16



Cartesian Coordinates of S1 transition state (C2 symmetry) optimized at CAM-B3LYP/6-31G(d) level of
theory in dichloromethane with PCM. Absolute energy -1567.90147046 hartree. One imaginary frequency

with value i11270.0298
6 -0.005667 -2.107339 -0.002545
o -1.180583 -1.286284 0.005941
6 -0.715162 0.018432 -0.004552
o 0.715162 -0.018432 -0.004552
6 0.005667 2.107339 -0.002545
o 1.180583 1.286284 0.005941
7 1.128958 -1.339375 0.004270
7 -1.128958 1.339375 0.004270
6 2.481627 -1.787746 0.071588
6 3.428059 -1.265745 -0.802357
6 2.850202 -2.729583 1.027299
6 4.742758  -1.704734  -0.722690
1 3.142384 -0.516520 -1.530796
6 4.166082 -3.167755 1.083356
1 2.114545 -3.103899 1.731218
6 5.133015 -2.667237 0.209213
1 5.479889 -1.289830 -1.403621
1 4.448890 -3.901400 1.8324064
o -2.481627 1.787746 0.071588
6 -3.428059 1.265745 -0.802357
o -2.850202 2.729583 1.027299
6 -4.742758 1.704734 -0.722690
1 -3.142384 0.516520 -1.53079%6
6 -4.166082 3.167755 1.083356
1 -2.114545 3.103899 1.731218
6 -5.133015 2.667237 0.209213
1 -5.479889 1.289830 -1.403621
1 -4.448890 3.901400 1.832464
o -2.364412 -2.154044 -0.049916
8 -3.557133 -1.845366 -0.064960
o 2.364412 2.154044 -0.049916
8 3.557133 1.845366 -0.064960
o 1.795781 3.517876 -0.103760
6 0.361918 3.483938 -0.083686
6 2.475485 4.724278 -0.189883
6 -0.361918 4.683549 -0.167162
6 1.744879 5.902092 -0.263432
1 3.560835 4.730392 -0.203798
6 0.338127 5.873931 -0.256009
1 -1.445297 4.683992 -0.165013
1 2.257906 6.855788 -0.331876
1 -0.210733 6.807793 -0.321959
6 -1.795781 -3.517876 -0.103760
o -0.361918 -3.483938 -0.083686
6 -2.475485 -4.724278 -0.189883
6 0.361918 -4.683549 -0.167162
6 -1.744879 -5.902092 -0.263432
1 -3.560835 -4.730392 -0.203798
6 -0.338127 -5.873931 -0.256009
1 1.445297 -4.683992 -0.165013
1 -2.257906 -6.855788 -0.331876
1 0.210733 -6.807793 -0.321959
6 -6.553691 3.163478 0.260875
1 -6.824622 3.491151 1.268054
1 -6.694280 4.018399 -0.410487
1 -7.258145 2.386719 -0.048078
6 6.553691 -3.163478 0.260875
1 6.824622 -3.491151 1.268054
1 6.694280 -4.018399 -0.410487
1 7.258145 -2.386719 -0.048078
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Cartesian Coordinates of S1 global mimimum optimized at CAM-B3LYP/6-31G(d) level of theory in
dichloromethane with PCM. Absolute energy

1.
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.352209
.820005
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262795
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035762
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400315
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255678
746172
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544137
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640358
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457383
577775
085623
534071

-1567.90346352 hartree
1.
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-0.
0.

.636571

-0.
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.949192

.106294

.932360
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.262532
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-2.
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-3.
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0.
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.656699

.535116
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.937914

.574038

.543841

.4348006

.607258

.011587

.507159

.519448

.971688

.259373

.334399

.520847

.906368

.3099406

.348735
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.028408
.038794
.026933
.021439
.027085
.028955
.030435
.038225
.091866
.779210
.036223
.704493
.506342
.086083
.735213
.217374
.383908
.826325
.098076
.806259
.074306
. 740907
.542698
.117298
.803156
.209911
.445417
.881528
.012990
.032179
.022187
.038418
.068438
.047082
.148369
.121513
.215017
.164241
.205882
.116567
.279001
.265011
.060260
.044970
.139933
.126968
.210602
.149114
.207918
.129071
.273200
.272120
.246284
.241320
.456195
.033916
.264660
.284782
.347246
.116690
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Cartesian Coordinates of S1 global mimimum optimized at CAM-B3LYP/6-31G(d) level of theory in gas

phase. Absolute energy
6
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-1567.88821934 hartree
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464977
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Cartesian Coordinates of S1 global mimimum optimized at CAM-B3LYP/6-311G(d,p) level of theory in
dichloromethane with PCM. Absolute energy

6
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.871400 1.257937
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Cartesian Coordinates of S1 global mimimum optimized at B3LYP/6-311G(d,p) level of theory in

dichloromethane with PCM. Absolute energy

6
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