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Table S1. Number of basis functions for the primitive basis as well as for the time-dependent
(SPF) basis used in the MCTDH calculation for the lowest 14 electronic states of
[Re(CO)3(phen)(im)]” when using the 15-modes model Hamiltonian described in the Results

section of the main text.

Figure S1. Displacement contributions of the a’ normal modes for each excited state (ES).
Figure S2. Energy-scaled contributions (in eV) of the a’ normal modes for each ES.

Figure S3. Diabatic potential energy curves along the 20 Q; most relevant a’ normal modes.
Figure S4. Diabatic electronic populations as a function of time for different models
considering the a” normal modes at 90 and 475 cm’, the a’ normal modes at 93, 439, 498 and
637 cm™, and an extra a’ normal mode.

Figure S5. Diabatic electronic populations as a function of time, for different 5-modes
models arising from the 6-modes Model-1 and excluding the normal mode indicated.

Figure S6. Kohn-Sham frontier orbitals of (a) [Re(CO)s(phen)(im)]” and (b)
[Re(CO);(bpy)(im)]" in water.

Figure S7. Kohn-Sham frontier orbitals of (a) [Re(CO)s;(phen)(Br)] and (b)
[Re(CO)3(bpy)(Br)] in water.



Table S1. Number of basis functions for the primitive basis as well as for the time-dependent
(SPF) basis used in the MCTDH calculation for the lowest 14 electronic states of
[Re(CO)3(phen)(im)]” when using the 15-modes model Hamiltonian described in the Results

section of the main text.

Modes Primitive basis SPF basis

(Q9, Q22, Q27) (21,17, 15) 9,9,9,9,9,9,9,9,9,9,9,7,7,7)
(Q8, Q24, Q°"36-37) (17,17, 13) (1,7,7,7,7,7,7,7,7,7,7,7,7, 7)
(Q38, Q70, Q81) (15,17, 13) (7,7,7,7,7,7,7,7,7,7,7,7,7,7)
(Q88, Q91, Q93) (13,13, 13) (7,7,7,7,7,7,7,7,7,7,7,7,7,7)

(Q18, Q32, Q77) (13,13, 13) 1,7,7,7,7,7,7,7,7,7,7,7,7,7)
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Figure S1. Displacement contributions of the a’ normal modes for each excited state of
[Re(CO)3(phen)(im)]” considered herein. The contribution of the modes between 770 - 1174

cm™ and 2039 - 3653 cm™' is negligible and not shown for the sake of clarity.
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Figure S2. Energy-scaled contributions (in eV) of the a’ normal modes for each excited state
of [Re(CO)s(phen)(im)]” considered herein. The contribution of the modes between 770 -

1174 cm™ and 2039 -3653 cm™ is negligible and not shown for the sake of clarity.
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Figure S3. Diabatic potential energy curves along the 20 Q; most relevant a’ normal modes of

[Re(CO)3(phen)(im)]”. Each triplet state is triply degenerate.
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Figure S4. Diabatic electronic populations as a function of time, for different models
considering the a” normal modes at 90 and 475 cm’ the a’ normal modes at 93, 439, 498 and

637 cm™, and an extra a’ normal mode. The triplet contributions are summed up.
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Figure S5. Diabatic electronic populations as a function of time for different 5-modes models

arising from the 6-modes Model-1 and excluding the normal mode indicated. The triplet

contributions are summed up.



(a) [Re(CO)s(phen)(im)]" (b) [Re(CO)s(bpy)(im)]"
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Figure S6. Kohn-Sham frontier orbitals of (a) [Re(CO)s(phen)(im)]” and (b)

[Re(CO);(bpy)(im)]" in water (energies are in hartrees).



(¢) [Re(CO)s(phen)(Br)]

(d) [Re(CO)s(bpy)(Br)]
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Figure S7. Kohn-Sham frontier orbitals of (c) [Re(CO)s;(phen)(Br)] and (d)

[Re(CO)s(bpy)(Br)] in water (energies are in hartrees).




