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1. Benchmark on different CASSCF active spaces.
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Figure SI1. MS-CASPT2(10,9) transitions in FC.
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Figure SI2. MS-CASPT2(10,8) transitions in FC.



Sy to Sy; E=3.60eV; f=7.733E-5

S, to S,; E=4.39V; f=1.238E-1

Figure SI4. MS-CASPT2(14,12) transitions in FC.



2. Orbitals in the chosen active space (10,9).

Figure SI5. Orbitals considered in the used (10,9) active space. Up, initially occupied orbitals
and down, empty orbitals.

3. Extended multistate CASPT2 (XMS-CASPT2) pathways.
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Figure SI6. Extended multistate CASPT2 (XMS-CASPT2) pathways following the Y(n-rt*) (a) and

Yr-mt*) (b) states.



4. Explicit solvent (water) pathway at MS-CASPT2/6-31G* following
the (it -nt*) state.

As example of the behavior found in polar solvents, the influence of explicit solvent is
was evaluated adding two water molecules to the system and reoptimizing all the scan
points relaxing in the (it -t*) state at the CASSCF/6-31G*. After that single point MS-
CASPT2/6-31G* were performed. The inclusion of explicit water does not alter the main
features of the isomerization profile, hence justifying our simplified approach for protic
solvents.
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Figure SI7. Multistate CASPT2 (XMS-CASPT2) pathways following the (rt-rt*) state and

considering explicitly two water molecules.

5. Cyclohexane pathway at CAM-B3LYP/6-31G* following the (it -nt*)
state.
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Figure SI8. Cyclohexane pathway at CAM-B3LYP/6-31G* following the (it -it*) state.



6. Solvent effect at CAM-B3LYP/6-31G* in the !(n-rt*) state.

Figure S19. }(n-1t*) state pathways in different solvents, water (a), ethanol (b), dimethyl sulfoxide
(c), chloroform (d) and cyclohexane (e) computed at the CAM-B3LYP/6-31G*.

7. Classical Molecular Dynamic and radial distribution analysis.

The choice of including two water molecules was based on the analysis of a 500 ns classical molecular dynamic
simulation in which our chromophore represented by generalized amber force field was placed in a periodic water
box. The analysis of the radial distribution function around the carbonyl oxygen revealed that only two solvent
molecules were, in average, interacting with the chromophore.
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Figure SI10. Snapshot of the MD showing two water molecules interacting with the molecule (/eft), radial
distribution function showing a maximum of two water molecules interacting (right).



8. Relevant 3D geometries along dihedral scan.
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Figure SI11. 3D structures of the *(n-t*) (top in red) and (it -it*) (bottom in blue) excited-state

pathways.

9. Cartesian coordinates.
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E (MP2/6-31G*) = -1254.81942218 hartree

No imaginary frequencies.

E (MS-CASPT2//SA(4)-CASSCF(10,9)/6-31G*) = -1258.543793 hartree
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Minnn+ at CAM-B3LYP level

E (CAM-B3LYP/6-31G*) =-1261.73847490 hartree
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