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Figure S1: Active space orbitals used in the CASSCF and MS-CASPT2 calculations for dioxirane.
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6/5 Active Space used for Cl optimization at the Cl geometry:
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Figure S2: Active space orbitals used in the CASSCF and XMS-CASPT2 calculations for VHP.
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12/10 Active Space: All 12/9 orbitals above + the following virtual orbital:

14/11 Active Space: All 12/9 orbitals + the following occupied

(left) and virtual (right) i E orbitals:



Table S1: Benchmarking the Active Space used for the CASPT2 computations in dioxirane.

Reactant Product
12/10 14/11 12/10 14/11
Vertical Excitation Energies / eV
S1-So 3.72 3.74 0.27 0.21
S2-So 5.50 5.36 0.42 0.41
S3-So 7.49 7.53 0.65 0.62

Table S2: Benchmarking the Active Space used for the CASPT2 computations in VHP.

Reactant Product
12/9 | 12/10 | 14/10 | 14/11 | 12/9 |12/10 | 14/10 | 14/11
Vertical Excitation Energies / eV
S1-So 5,50 | 5.08 | 5.11 | 5.09 0.02 0.03 0.03 0.03
$2-So 6.89 | 652 | 6.50 | 6.52 0.43 0.43 0.39 0.41
S3-So 881 | 851 | 8.48 | 8.49 0.44 0.44 0.40 0.42




Cartesian Coordinates and Eigenvectors:
Ground state optimized geometry of dioxirane

SCF Energy: -189.332843639 Hartree

C 0.57612300 -0.35858500 -0.14757299
H 1.16366005 -0.85415298 0.62276202
H 0.91500098 -0.47755200 -1.17481196
0 0.06333100 0.88847798 0.18492199
0 -0.79905802 -0.35043401 0.04413300

Normal mode wavenumbers at the optimized geometry of dioxirane
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Red. masses —-- 13.4739 9.1898
Frc consts -- 4.5230 4.4098
IR Inten -= 0.8479 26.5235
Atom AN X Y Z X Y Z X
1 6 -0.38 0.00 0.00 -0.00 0.51 -0.00 0.
1 -0.25 -0.00 0.06 -0.00 0.44 0.00 -0.
3 1 -0.25 0.00 -0.06 -0.00 0.44 0.00 0.
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Atom AN X Y Z X Y Z X
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Ground state optimized geometry of VHP

SCF Energy: -228.575662344 Hartree
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Normal mode wavenumbers at the optimized geometry of dioxirane
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Atom AN X Y
1 6 0.05 -0.08
2 1 0.01 0.53
3 1 0.63 -0.35
4 6 -0.17 -0.18
5 1 0.01 -0.26
6 8 -0.10 0.11
7 8 0.15 0.09
8 1 0.05 -0.10
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1 6 -0.10 -0.09
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3 1 0.51 -0.38
4 6 0.24 0.16
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