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Relaxed scans along the pedalo-type and frans-cis coordinates

We calculated energy profiles along the pedalo-type and trans-cis coordinates. In particular,
the former is characterized by the simultaneous torsion around C>-N3 and N4-Cs bonds in which
dihedrals N1C>2N3N4 and N3N4CsNp rotate in opposite direction. By fixing these dihedrals every
10° between 90° and 180° while optimizing the other structural parameters we obtained the
profile of S at the DFT/CAM-B3LYP and MP2 level (Figure S2, bottom left), as well as the
profile of Sy at the SS-CASPT2/SA-2-CASSCF(18,12) level (Figure S2, top left)!. With both
methods, the ground state energy minimum provides a distorted structure where NCNN and
NNCN dihedral angles have values of about 110°, while in the first excited state the geometry
with both torsional angle close to the planarity is the energetically preferred one.

Concerning the trans-cis reaction coordinate, energy profiles are obtained by fixing the
C2N3N4Cs dihedral every 10° between 180° and 90° while optimizing the other degrees of
freedom. The Sy profile was computed at the DFT/CAM-B3LYP and MP2 level (Figure S2,
bottom right), while the S; profile at the TD-DFT/CAM-B3LYP and SS-CASPT2/SA-2-
CASSCEF(18,12) levels (Figure S2, top left). The scan demonstrate that in the ground state the
conformation with C2N3N4Cs dihedral equal to 180° (trans configuration) is the energetically
preferred one. In the optimization of the first excited state, the energy profile at the SS-
CASPT2/SA-2-CASSCEF(18,12) level (blue dots in Figure S2, top left) is quite flat, gradually
decreasing (by overall 0.2 eV) toward a crossing with the ground state (orange dots in Figure
S2, top left) around 110°. At the TDDFT level the crossing occurs earlier along the torsional
path, already at 140°, accompanied by a small barrier of ca. 0.15 eV.

! For the first excited state TDDFT failed to converge toward the crossing region.
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Figure S1. Molecular frontier orbitals mn and nn* obtained at a geometry from the S; Plateau
(see Figure 2 from main text) with N1C2N3N4, N3N4CsNg and C2N3N4Cs exhibiting values close
to 180°.
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Figure S2. left) QM/MM energy profiles along the pedalo-type coordinate optimizing either
S1 (top) or So (bottom) at (TD)-DFT/CAM-B3LYP (open squares) and MP2/SS-
CASPT2(18,12) (filled squares) level of theory. right) QM/MM energy profiles along the
trans-cis coordinate optimizing either S; (top) or So (bottom) at (TD)-DFT/CAM-B3LYP
(open squares) and SS-CASPT2(18,12) (filled squares).



Table S1. Energy values of critical points along the minimum energy paths of the pedalo-type
and trans-cis coordinates calculated at CASPT2(18,12) level.

FC Plateau S1 Clis-trans CIplan
So 0.00 0.86 1.73 2.00
S1 2.81 1.84 1.73 2.00
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Figure S3. Values of the bending angles C2N3Ns (@cenn) and N3N4Cs (¢ane) at all Si/So
hopping geometries along the dynamics.
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Figure S4. OK trajectories started from S; in gas-phase (left) and solvent (right) until the
hopping point with So: 679 fs and 888 fs, respectively.
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Figure SS5. Simulated Transient UV pump / IR probe obtained in gas phase at different delay

times.

Cartesian coordinates of all critical points (gas-phase) discussed in the main text

So minimum (MP2)
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So minimum (DFT/CAM-B3LYP)
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17.584564
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S plateau (CASPT2(18,12)/SA-2-CASSCF)
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18.058957
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16.887591
16.403801
16.449449
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17.458569
17.413977
18.775217
18.070384
17.254641
16.581087
16.726185
17.547583
18.219286
15.601661
16.478821
19.091717
19.251498
16.141862
16.337420
19.796789
15.975454
16.064992
17.003070
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24.844475
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S plateau (TDDFT/CAM-B3LYP)
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25.680238
26.366783
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17.283390
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Cleis.rans (CASPT2(18,12)/SA-2-CASSCF)
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19.771083
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19.365560
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15.437715
15.164852
17.067033
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21.032374
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15.266213
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14.495529
15.659457
16.353464
19.120155
19.065309
16.624813
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17.644789
19.661505
21.918051
22.155711
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14.706613
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13.730349
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Clyian (CASPT2(18,12)/SA-2-CASSCF)
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25.796611
25.116743
25.593936
26.958324
27.395290
26.467256
25.103805
24.668586
19.145193
18.720335
18.089093
16.705535
16.128399
16.935202
18.317991
18.893317
18.138937
17.512673
16.202237
15.634363
16.376271
17.684144
18.250122
25.385349
26.557396
24.248992
25.898149
18.011286
19.587974
18.625042
16.072666
15.048661
16.485893
18.949133
19.973801
17.369163
23.602004
24.377781
26.806819
28.460330
27.686176
28.253820
29.286732
28.099494

19.588020
18.417077
18.561546
17.497992
16.273140
16.125251
17.197785
21.044631
22.424523
22.692373
23.953968
24.954256
24.693578
23.431491
21.417130
20.290311
19.184349
19.005503
17.996112
17.160452
17.332897
18.342584
22.304845
23.209365
22.992247
23.816725
24.862964
25.085819
24.260554
19.250238
20.359036
21.144365
20.537706
20.648345
19.898316
22.908661
19.653068
17.858648
16.371425
16.679254
18.472975
21.696294
23.237323
25.475416
25.940319
24.159371
21916214
19.509552
17.615348
15.437077

16.592841
17.317646
17.901875
18.591870
18.670132
18.086676
17.418531
18.515358
18.077932
17.962557
17.561911
17.279396
17.400421
17.800541
18.318127
17.500557
18.336913
18.337083
19.105948
19.875776
19.874995
19.105518
18.889305
17.835152
17.408759
16.438665
15.893630
16.320000
17.290180
15.649307
16.368998
19.173558
19.090951
16.746248
16.961829
19.654900
17.734960
19.104274
20.476143
20.474328
19.107520
19.375281
17.898177
17.184862
16.967612
17.471492
18.186078
17.830985
19.051476
19.195849
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25.861168
24.813577
19.271720
18.263763
15.933804
14.611723
15.618878

15.173541
17.079354
24.437504
25.904117
25.507840
23.645400
22.178989

18.154278
16.965700
17.622514
15.896731
15.136523
16.107677
17.833732



