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Table S1. PCM parameters in all solvents.

solvent hexane heptane
static 1.88 1.92
dielectric

constant

optical 1.918 1.918
analog

solvent 3.74 3.12

radius

cyclohexa
ne

2.02

2.028

2.82

benzene

2.25

2.24

2.63

diethyl
ether

434

1.830

3.46

chlorofor
m

4.90

2.085

2.48

dichlorom
ethane

8.93

2.028

2.94

methanol

32.63

1.758

1.86

acetonitril
e

36.64

1.806

2.15

water

78.39

1.776

1.385



Table S2. Electronic energy for the highest point in the concerted and stepwise reaction paths in LE state, relative to ND ¢ (in kcal/mol) under non-equilibrium solvent

effect.
solvent heptane  cyclohexane  benzene diethyl  chloroform dichlorom methanol acetonitrile water
ether ethane

static 1.92 2.02 2.25 4.34 4.90 8.93 32.63 36.64 78.39
dielectric

constant

TSie 6.79 6.81 6.83

TStE: 6.80 6.83 6.83 6.86 6.86 6.87
TStk 4.74 4.79 4.85 4.88 4.89 4.90
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Figure S1. Potential energy profile along MEP in LE state as a function of the reaction coordinate Q in cyclohexane and water at the
TD-CAM-B3LYP/6-31+G* level.
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Figure S2. Equilibrium geometries of 7AI dimer in the S state: (a) NDgo and (b) TDg, optimized at the CAM-B3LYP level in the gas

phase.
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Figure S3. Equilibrium geometries of 7AI dimer in the S; state, optimized at the TD-CAM-B3LYP level: (a) NDg, (b) TD_g and (c)

INTcr in the gas phase.
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Figure S4. Potential energy profile along MEP in LE state as a function of the reaction coordinate Q in the gas phase at the TD-CAM-
B3LYP level.
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Figure S5a. Potential energy curves of the lowest 6 excited states along cMEPs as a function of the reaction coordinate Q in non-polar

solvent heptane.
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Figure S5b. Potential energy curves of the lowest 6 excited states along cMEPs as a function of the reaction coordinate Q in non-polar

solvent benzene.
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Figure S5c. Potential energy curves of the lowest 6 excited states along cMEPs as a function of the reaction coordinate Q in polar

solvent diethyl ether.
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Figure S5d. Potential energy curves of the lowest 6 excited states along cMEPs as a function of the reaction coordinate Q in polar

solvent chloroform.
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Figure S5e. Potential energy curves of the lowest 6 excited states along cMEPs as a function of the reaction coordinate Q in polar

solvent dichloromethane.
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Figure S5f. Potential energy curves of the lowest 6 excited states along cMEPs as a function of the reaction coordinate Q in polar

solvent methanol.
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Figure S5g. Potential energy curves of the lowest 6 excited states along cMEPs as a function of the reaction coordinate Q in polar

solvent acetonitrile.
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Figure S5h. Potential energy curves of the lowest 6 excited states along cMEPs as a function of the reaction coordinate Q in polar

solvent water.
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Figure S6. Potential energy curves along cMEPs in LE state as a function of the reaction coordinate O in non-polar solvents heptane,

cyclohexane and benzene considering the non-equilibrium solvent effect..
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Figure S7a. Potential energy curves along cMEPs in LE state as a function of the reaction coordinate Q in polar solvents diethyl ether,

and chloroform considering the non-equilibrium solvent effect.
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Figure S7b. Potential energy curves along cMEPs in LE state as a function of the reaction coordinate Q in polar solvents

dichloromethane, methanol, acetonitrile and water considering the non-equilibrium solvent effect.
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Figure S8. Potential energy profiles along IRC paths from INT¢p to INT g in polar solvents at TD-CAM-B3LYP/PCM level.
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