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Table S1. Interaction energies (AE), relative interaction energies (AE,.), BSSE and the

differential relative interaction energies (AAE,;) for the HAc dimer conformers (S1 to

S4, and S6) at the MP2, PBE, and PBE-D levels using the TZVPP+sp basis set. BSSE

corrected values are indicated by the respective index. All values are given in kcal/mol.

MP2
structure AE AE.q a AERgssg AEBSSE, rel a BSSE AAE ¢ b
S1 -16.51 0.00 -14.81 0.00 1.69 0.00
S2 -791 8.60 -6.88 7.93 1.02 0.67
S3 -9.11 7.40 -8.13 6.69 0.98 0.72
S4 -6.44 10.07 -5.52 9.30 0.92 0.77
S6 -4.43 12.08 -3.46 11.35 0.97 0.73
PBE
structure AE AE.q a AERgssg AEBSSE, rel a BSSE AAE ¢ b
S1 -17.25 0.00 -17.13 0.00 0.12 0.00
S2 -7.26 9.99 -7.18 9.95 0.08 0.04
S3 -8.65 8.60 -8.56 8.57 0.09 0.03
S4 -5.30 11.95 -5.21 11.93 0.09 0.03
S6 -3.16 14.09 -3.10 14.04 0.07 0.05
PBE-D
structure AE  AE® AEpsse AFEgsser®  BSSE  AAE."
S1 -19.37 0.00 -19.25 0.00 0.12 0.00
S2 -9.01 10.37 -8.92 10.32 0.08 0.04
S3 -10.27 9.10 -10.17 9.07 0.09 0.03
S4 -7.01 12.36 -6.91 12.34 0.10 0.02
S6 -4.27 15.11 -4.19 15.05 0.07 0.05

# AE;e1 and AEgssg, rel With respect to S1
b AAErel = AErel - AEBSSE, rel
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Figure S1. Time evolution during the initial 300 ps of the two C=0--H-O hydrogen

bonds of the resulting cyclic dimer (indicated by the red and black lines) for the HAc

dimer conformers (S1 to S6) from DFTB-D MD simulations.
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Figure S2. Time evolution during the initial 300 ps of the two C=0--H-O hydrogen
bonds of the resulting cyclic dimer (indicated by the red and black lines) for the HAc

dimer conformers (S1 to S6) from OPLS MD simulations.
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Figure S3. Time evolution during the initial 300 ps of the two intermolecular

(C=)0--0O(-H) distances of the cyclic dimer (indicated by the red and black lines)

hydrated with one (1w) and two (2w) water molecules from DFTB-D MD simulations.
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Figure S4. Time evolution during the initial 300 ps of the two intermolecular
(C=)0--O(-H) distances of the cyclic dimer (indicated by the red and black lines)

hydrated with one (1w) and two (2w) water molecules from OPLS MD simulations.
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Figure S5. Correlation plots between the carboxyl (CCearbox) and methyl (CCpemy) CC
distances for the HAc dimer conformers (S1 to S6) hydrated with four water molecules
from OPLS MD simulations. Initial and final structures are indicated with squares and

circles, respectively.
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Figure S6. DFTB-D optimized structures of the microhydrated HAc dimer conformers

(S1 to S6) with twelve water molecules (12w).
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Figure S7. Correlation plots between the carboxyl (CCearbox) and methyl (CCpeny1) CC

distances for the HAc dimer conformers (S1 to S6) hydrated with twelve water

molecules from DFTB-D MD simulations. Initial and final structures are indicated with

squares and circles, respectively.
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Figure S8. Correlation plots between the carboxyl (CCearbox) and methyl (CCpemy) CC
distances for the HAc dimer conformers (S1 to S6) hydrated with twelve water
molecules from OPLS MD simulations. Initial and final structures are indicated with

squares and circles, respectively.
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Figure S9. Radial distribution functions (RDFs) of intermolecular (C=)O--O(-H)

distances for the HAc dimer conformers (S1 to S6) in aqueous solution from OPLS MD

simulations.
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Table S2. Cartesian coordinates (A) for the micorhydrated HAc dimer conformers (S1

to S6) with four water molecules (4w) optimized at the DFTB-D level and total energies

(Hartree)
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H -7.32547617 12.11550522 1.03984201
H -5.91904020 8.54758358 1.48385203
0 -4.47944307 17.21376038 -0.14957599
H -3.75618410 17.85320282 -0.05600400
H -4.78716707 16.99608040 0.76397699
0] -5.06209803 16.16867828 2.30990696
H -5.99354315 16.02058411 2.53478694
H -4.72861385 15.32486153 1.93171704
0 -4.80445623 8.05219841 -1.57139802
H -3.86300397 8.15499210 -1.77907801
H -5.10088110 8.90752506 -1.18793702
6} -5.47848320 7.00656080 0.86380601
H -5.14535284 7.21963596 -0.04194600
H -6.22151613 6.39324617 0.75175202

Energy: -39.574476
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