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TABLE S1: Cartesian coordinates of ground-state optimized structures of PQ(H20)n=1>
and PQ(MeOH),-1 » complexes at RI-MP2/SVP level (in A).
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TABLE S2: Relative ground (Sg) and excited states (nn*, mo™) energies (kcal.mol™) for
characteristic points of normal (N), intermediary structure (IS), and tautomer (T) along

the reaction pathways for one selected trajectory of each complex.

Complex
State Form
PQ(HZO) PQ(H20)2 PQ(MEOH) PQ(MEOH)Z
So N 0 0 0 0
IS1 58 38 53 74
I1S2 50 20 83 102
1S3 - 33 - 87
T 34 25 33 51
> N 100 89 110 100
IS1 141 123 137 138
I1S2 133 105 163 176
IS3 - 122 - 167
T 102 102 112 115
no* N 175 186 184 176
IS1 232 217 233 249
I1S2 226 201 216 266
1S3 - 204 - 240
T 162 203 167 213

TABLE S3: Average relative ground (So) and excited states (z*) energies (kcal.mol™) of

all ESPT trajectories for each complex for characteristic points.

S . Complex
tate  FOrm o5 H,0) PQ(H,0), PQ(MeOH) PQ(MeOH),
N 0 0 0 0
IS1 34 28 32 25
Sy IS2 28 31 33 32
1S3 ) 34 ) 34
T 23 27 29 27
N o1 87 3 87
IS1 94 95 03 87
Sy(mn*)  1S2 83 01 84 86
1S3 ) 88 ; 82
T 83 85 83 81
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Fig S1. Potential energy diagram of a selected trajectory for PQ(H20), complex at ground
state (Sp) and excited states (nn*, to*) computed at RI-ADC(2)/SVP-SV(P) level.
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Fig S2. Potential energy diagram of a selected trajectory for PQ(MeOH) complex at ground
state (Sp) and excited states (nn*, to*) computed at RI-ADC(2)/SVP-SV(P) level.
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Fig S3. Potential energy diagram of a selected trajectory for PQ(MeOH), complex at ground
state (Sp) and excited states (n*, no*) computed at RI-ADC(2)/SVP-SV(P) level.
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Fig S4. Average values over 3 trajectories of PQ(H20), complex exhibiting excited-state
triple , as a function of time: (a) Average lengths of broken and new bonds; N1-H1 and
O1---H1 in black, O1-H2 and O2---H2 in blue, and O2-H3 and N2---H3 in red (b) Average
relative energies of the excited state (S;), ground state (Sop), and the S;-Sp energy gap and (c)
Average dihedral angle of OIN1N202.
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Fig S5. Average values over 36 trajectories of PQ(MeOH) complex exhibiting excted-state
double proton transfer, as a function of time: (a) Average lengths of broken and new bonds;
N1-H1 and O1---H1 in black and O1-H2 and N2---H2 in blue (b) Average relative energies
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of the excited state (S;), ground state (So), and the S;1-Sp energy gap.
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Fig S6. Average values over 14 trajectories of PQ(MeOH), complex exhibiting excited-state
triple proton transfer, as a function of time: (a) Average lengths of broken and new bonds;
N1-H1 and O1---H1 in black, O1-H2 and O2---H2 in blue, and O2-H3 and N2---H3 in red
(b) Average relative energies of the excited state (S;), ground state (Sp), and the S;-Sp energy
gap and (c) Average dihedral angle of OLN1N202.
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