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Supporting Information

Cartesian coordinates (in Angstrdms) of phenol monomer. The structure was optimized at the
MP2/aug-cc-pVDZ level.
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Cartesian coordinates (in Angstroms) of phenol dimer. The structure was optimized at the
MP2/aug-cc-pVDZ level.
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Cartesian coordinates (in Angstrdms) of phenol trimer. The structure was optimized at the
MP2/aug-cc-pVDZ level.
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Cartesian coordinates (in Angstréms) of a phenol dimer minimum with a transferred hydrogen
atom. The structure was optimized at the SA5-CASSCF(8/10)/6-31+g* level.
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Cartesian coordinates (in Angstroms) of the ' /S, conical intersection for phenol monomer.
Coordinates of two alternative structures with distorted benzene ring are shown. The
structures were optimized at the SA4-CASSCF(4/5)/6-31+g* level.
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H -0.810914 -0.095963 -1.470828
O -0.978041 0.018083 -0.545556
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0.000000 0.000000 0.000000
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Cartesian coordinates (in Angstréms) of the ' /S, conical intersection for phenol dimer. The
structures were optimized at the SA5-CASSCF(8/10)/6-31+g* level.

CI with ring-distorted donor phenol
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Cartesian coordinates (in Angstréms) of the ' /S, conical intersection for phenol dimer. The
structures were optimized at the SA5-CASSCF(8/10)/6-31+g* level.

CI with ring-distorted acceptor phenol
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Cut through potential energy surface of phenol monomer along O—H dissociation coordinate.

All remaining degrees of freedom are kept frozen. The molecule keeps Cs; symmetry for all
geometries. Energies are calculated at the ADC(2)/6-61+g* level (top panel) and at the SA6-

CASSCEF(10/9)/CASPT2/6-31+g* level (bottom panel).
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Potential energy curves along hydrogen dissociation (part a) and excited state hydrogen
transfer (part b) reaction coordinate for phenol dimer. The energies were calculated at the
SA5-CASSCF(8/10)/CASPT2/6-31+g* level. The minimum with a transferred hydrogen was
optimized with the CASSCF method.
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Interpolation curve between Franck-Condon point and ring-puckering 7w /Sy conical
intersection CI1 calculated at the ADC(2) level (top panel) and at the SA4-
CASSCF(4/7)/CASPT2/6-31+g* level (bottom panel).
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Mass Weighted Reaction Coordinate (A amu
Interpolation curve between Franck-Condon point and ring-puckering nn /Sy conical
intersection CI2 calculated at the ADC(2) level (top panel) and at the SA4-
CASSCF(4/7)/CASPT2/6-31+g* level (bottom panel).
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Two-step interpolation curve between Franck-Condon point and ring-puckering nmt /So
conical intersection CI1 calculated at the ADC(2) level (top panel) and at the SA4-
CASSCF(4/7)/CASPT2/6-31+g* (bottom panel). The intermediate structure is an optimized
transition state separating the S; minimum and mr*/So intersection. The transition state
optimization was performed at the TDDFT/BHandHLYP/6-31+g* level.
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Two—step interpolation curve between Franck-Condon point and ring-puckering w /So

conical intersection CI2 calculated at the ADC(2) level (top panel) and at the SA4-
CASSCF(4/7)/CASPT2/6-31+g* (bottom panel). The intermediate structure is an optimized
transition state separating the S; minimum and mn'/S, intersection. The transition state
optimization was performed at the TDDFT/BHandHLYP/6-31+g* level.
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Two-step interpolation curve between Franck-Condon point and mn /S, conical intersection
calculated at the ADC(2) level for phenol dimer with distorted H-bond donor molecule
(analogical curve for phenol dimer with distorted H-bond acceptor molecule is presented in
Fig. 4c in the main body of the text).



