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Optimized geometries

e Structure for non-stacked C,H;0°/C,H;0H model, optimized at M05-2X/6-31+G(d,p) level:
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Structure for n—mn stacked C,H;0°/C,H;0H model, optimized at M05-2X/6-31+G(d,p) level:
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Structure for non-stacked C,H;0°/C,H;OH model, optimized at M05-2X/6-31+G(d,p) level:
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Structure for n—n stacked C,H;0*/C,H;OH model, optimized at M05-2X/6-31+G(d,p) level:
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Structure for non-stacked phO*/phOH model, optimized at M05-2X/6-31+G(d,p) level:
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Structure for n—n stacked phO*/phOH model, optimized at M05-2X/6-31+G(d,p) level:
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Figure S1. SOMO-1 (left) and SOMO (right) orbitals at transition state geometries for the
C,H;0°/C,H;0H model systems calculated at restricted open-shell M05-2X/6-31+G(d,p) level. a) ©-nt
stacking and (b) non-stacked systems.
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Figure S2. NPA atomic charges and spin densities for the H-acceptor, H-transferred and H-donor as
a function of the intrinsic reaction coordinate (IRC). (a) non-stacked C,H;0°/C,H;0H and (b)
C,H;0°/C,H;0H with mt-it stacking interactions.
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Figure S3. SOMO-1 (left) and SOMO (right) orbitals at transition state geometries for the
C,Hs0°/C,HsOH model systems calculated at restricted open-shell M05-2X/6-31+G(d,p) level. a) ©-nt
stacking and (b) non-stacked systems.
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Figure S4. NPA atomic charges and spin densities for the H-acceptor, H-transferred and H-donor as
a function of the intrinsic reaction coordinate (IRC). (a) non-stacked C,Hs0°/C,HsOH and (b)
C,Hs0°/C4HsOH with mt-it stacking interactions.
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Figure S5. State-averaged CASSCF for the ground and excited state electronically adiabatic (lines in
colors) and diabatic (black dashed lines) potential energy curves along the transferring hydrogen
coordinate for (a) C,H;0°/C,H;0H system with wt-7 stacking interactions [CASSCF(3,6)/ 6-31+G(d,p)]
and (b) non-stacked C,H;0°/C,H;0H system [CASSCF(3,6)/ 6-31+G(d,p)].
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Figure S6. State-averaged CASSCF for the ground and excited state electronically adiabatic (lines in
colors) and diabatic (black dashed lines) potential energy curves along the transferring hydrogen
coordinate for (a) C4Hs0°/C4HsOH system with -1t stacking interactions [CASSCF(5,6)/ 6-31+G(d,p)]
and (b) non-stacked CsH,0°/C,HsOH system [CASSCF(3,6)/ 6-31+G(d,p)].
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Figure S7. State-averaged CASSCF for the ground and excited state electronically adiabatic (lines in
colors) and diabatic (black dashed lines) potential energy curves along the transferring hydrogen
coordinate for (a) phO*/phOH system with nt-n stacking interactions [CASSCF(7,8)/ 6-31+G(d,p)] and
(b) non-stacked phO*/phOH system [CASSCF(3,6)/ 6-31+G(d,p)].



Table S1. Electronic Coupling VET (kcal/mol), Proton Tunneling Time 1, (fs), Electronic Transition t.
(fs) and Adiabaticity Parameter p for the studied systems.

Modelt! VET Tp Te p
= A 23.82 0.324 0.637 0.509
(V]
a4
E B 16.84 0.685 0.901 0.760
b
& c 16.40 1.242 0.925 1.342
3 A 2.19 0.080 6.924 0.012
a4
O
"'i; B 1.60 0.095 9.505 0.010
c
o
c c 2.54 0.153 5.975 0.026

[a] Models A=C2H30./C2H30H, B=C4H50./C4H50H, C=phO'/phO



