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1. Natural Transition Orbitals (NTOs) calculated at the So-optimized PPMet
stable structures

Figure S1: NTOs for PPMet-1 (ADC(2)/cc-pVDZ level of theory @ MP2/cc-pVDZ geometry).
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Figure S2: NTOs for PPMet-6 (ADC(2)/cc-pVDZ level of theory @ MP2/cc-pVDZ geometry).




Figure S3: NTOs for PPMet-4 (ADC(2)/cc-pVDZ level of theory @ MP2/cc-pVDZ geometry).
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2. Natural Transition Orbitals (NTOs) calculated along direct EDPT paths for

studied PPMet complexes

Figure S4: NTOs for So — S transitions in PPMet-1, PPMet-6, and PPMet-4, calculated at
selected points along the respective direct EDPT paths (ADC(2)/cc-pVDZ level of theory).
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3. Charge-transfer (CT) coefficients calculated along direct EDPT paths for
studied PPMet complexes

Table S1: CT coefficients for PPMet-1, PPMet-6, and PPMet-4, calculated with
the TheoDORE 3.0 code at selected points along the respective direct EDPT paths (ADC(2)/cc-
pVDZ level of theory). For explicit definition, please refer to Ref. 27.

cT OH=1.00 A OH=1.15A OH=1.30A
PPMet-1 0.034 0.855 0.966
PPMet-6 0.067 0.982 0.990
PPMet-4 0.047 0.977 0.987




4. Single-point energy scan at the QD-NEVPT2 level performed along
the direct EDPT reaction path for the PPMet-4 complex

Figure S5: Single-point QD-NEVPT2/cc-pVDZ energy scan performed along the EDPT reaction
path for the PPMet-4 system. Black circles mark results obtained with the active space
consisting of 8 electrons distributed in 6 orbitals (AS(8,6)), while red squares make data
obtained with a larger active space, AS(16,12). Empty/full symbols indicate the So/S1 energies,
respectively.
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Figure S6: Active-space orbitals employed in the AS(16,12) and AS(8,6) (marked in yellow)
single-point QD-NEVPT2/cc-pVDZ energy scan calculation performed along the EDPT reaction
path for the PPMet-4 system, plotted for OH = 1.40 A.
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5. Relaxed EDPT reaction profiles optimize at the SCS-ADC(2) level of theory

Figure S7: EDPT reaction profiles optimized in the Si state at the SCS-ADC(2)/cc-pVDZ level.
Black circles / red squares / blue diamonds mark results obtained for the PPMet-1 / PPMet-6
/ PPMet-4 system, respectively, while the empty/full symbols indicate the So/S1 energies.
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6. Optimization of MECI points for all complexes

Figure S8: Optimized MECI structures determined with the penalty-functional approach
combined with the ADC(2)/cc-pVDZ method. The reported MECI energies are relative to

corresponding So-state minima.
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Figure S9: Molecular orbital active spaces employed in MECI optimizations performed at the
XMS-CASPT2/cc-pVDZ level of theory.
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Table S2: Comparison of properties of S1/So MECI points optimized at various levels of theory.
E MECI —energy of the optimized MECI with respect to the energy of the corresponding isomer
SO-minimum structure; E1-EO — energy gap at the optimized conical intersection; OH — O-H
distance at MECI; NH — N-H distance at MECI, CONX — dihedral angle between the methoxy
radical axis and the PP ring plane, Ex(S1) — So — S1 excitation energy.

ADC(2)/cc-pVDZ
E MECI (eV) E1-EO(eV) OH(A) NH(A) CONX (deg) Ex(S1)(eV)

PPMet-1 2.227 0.012 1529 1.089 86 3.53
PPMet-4 2.008 0.008 1.393 1.147 53 3.56
PPMet-6 2.039 0.008 1.433 1.129 52 3.57

XMS-CASPT2(8in6)/cc-pVDZ
E MECI (eV) E1-EO(eV) OH(A) NH(A) CONX (deg) Ex(S1)(eV)

PPMet-1 2.863 0.000 2.000 1.020 81 431
PPMet-4 2.781 0.006 1.865 1.027 41 4.31
PPMet-6 2.641 0.001 1964 1.023 25 4.36
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7. Monoexponential fits to the So state population evolution

Figure S10: The So-state populations extracted from the PPMet-1 (black), PPMet-6 (red), and
PPMet-4 (blue) NAMD simulations (cross signs), with fitted monoexponential functions

ft)=A4- (1 — exp (— t_Tu)> marked with solid lies, where: A — final Sp population as t—es,

T—combined excited state lifetime, u — fixed initial time lag before the So population begins to
rise. The inset shows values fitted for all isomers.
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8. Initial velocity correlation analysis

Figure S11: Correlation in the PPMet-1 system between initial relative velocities of atoms
involved in formation of the intermolecular hydrogen bond and: (left) the final OH distance,
and (right) the duration of the simulation. Black empty circles mark data regarding the O-N
relative velocity while crosses (red or blue) denote data for the N-H relative velocity.
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Figure S12: Correlation in the PPMet-6 system between initial relative velocities of atoms
involved in formation of the intermolecular hydrogen bond and: (left) the final OH distance,
and (right) the duration of the simulation. Black empty circles mark data regarding the O-N
relative velocity while crosses (red or blue) denote data for the N-H relative velocity.
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Figure S13: Correlation in the PPMet-4 system between initial relative velocities of atoms
involved in formation of the intermolecular hydrogen bond and: (left) the final OH distance,
and (right) the duration of the simulation. Black empty circles mark data regarding the O-N
relative velocity while crosses (red or blue) denote data for the N-H relative velocity.
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9. Visualization of short-ON hopping structures

Figure S14: Molecular geometry visualization of two PPMet structures showing short ON
distance at the moment of the S1 — So hopping, with indicated relevant interatomic distances.
Left/Right: structure observed in the PPMet-6 and PPMet-4 dynamics, respectively.
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10. Correlation plot of NH distances at hopping points

Figure S15: Correlation plot of NH4 / NH6 distances at hopping points for the PPMet-6 (red
diamonds) and PPMet-4 (blue crosses) dynamics.
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11. Cartesian coordinates of the So-PPMet stable structures
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