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1 Computational Details

Firstly, we have explored the conformational space of all species of the training set. Up to five potential poses

for each species were generated placing the water molecules with judicious orientation and pre-optimizing with

a PM7 semi-empirical method.[9] Those with the lowest energy (within 5 kcal/mol threshold) have taken for a

full optimization using a series of KS-DFT functionals, namely B3LYP,[1, 6] M06-2X,[11] and wB97xD.[2] The

geometries have been evaluated at the KS-DFT/def2-TZVP level.[10] Dispersion corrections were included to

the appropriate functionals with the Grimme formalism D3,[4] and the Becke-Jonson damping function, when

possible.[5] The stationary points were located with the Berny algorithm [8] using redundant internal coordi-

nates with a the cutoffs on forces (Maximum 0.000450) and step size (Maximum Displacement 0.001800) to

determine convergence. Analytical Hessians were computed first only to determine the nature of stationary

points.[7] For the calculations of the frequencies numerical differentiation along modes for anharmonic correc-

tions were considered. The atomic average masses were used for vibrational calculations. Our calculations

suggests a better performance at the wB97xD/def2-TZVP level of theory. Thus, all the calculations for the

blind set have been performed at this level of theory. The search for the optimal geometry of the monohydrates

from the blind set was analogous to the procedure described above for the training set. All the calculations

have been performed with the Gaussian16.C01 package.[3]

The output files can be found free of charges at (https://doi.org/10.5281/zenodo.6005927).

1

Electronic Supplementary Material (ESI) for Physical Chemistry Chemical Physics.
This journal is © the Owner Societies 2023



2 Additional computed data (optional)

2.1 OH-stretching fundamentals for test set

Code CAS fundamentals (cm−1) description

CON 502-49-8 3077 Only modes 70, 71, 72 were treated anharmonically.

—

DMI 80-73-9 3472

—

FAH 50-0-0 3785

—

MLA 547-64-8 3536 Geometry optimization with keyword ”tight”.

—

—

PCD 125132-75-4 3905

—

—

—

PYR 110-86-1 3532

—

THF 109-99-9 3706

—

THT 110-01-0 3710 Geometry optimization with keyword ”tight”.

—

TPH 434-45-7 3914

—

TFE 75-89-8 3569

—

—

2.2 IR intensites and Raman scattering activities

No further information has been made available.
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2.3 Isotopolog information

No further information has been made available.

2.4 Relative energies for local minima and spectral properties

No further information has been made available.

2.5 Other computed quantities for the training and test sets

No further information has been made available.
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