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The pK a value, the acid dissociation equilibrium constant, can be obtained from Equation

1, where R is the gas constant, T is the temperature, and Gsol(A−), Gsol(HA), and Gsol(H+)

represent the Gibbs energies of the conjugate base (A−), the acid (HA), and the proton in

solution (H+), respectively.

pKacalc =
∆GR

ln 10 × RT
=

Gsol(H
+)−Gsol(HA) +Gsol(A

−)

ln 10 × RT

Computationally, we obtained the values for Gsol(A−) and Gsol(HA) from geometry opti-

mization calculations followed by natural frequency analysis, for the ionic and neutral forms

of the acid, respectively. For more accurate results, geometry optimization was performed

with the SMD solvent model for water, including the presence of two explicit water molecules,

at the theoretical level ωB97XD, the same as used throughout the study, with a large basis

set, aug-cc-TZVP, as indicated in the literature,1 Table S1. The value of Gsol(H+) is very

difficult to obtain computationally; therefore, it is common to parameterize it according

to the functional applied. In this study, we will use the 274.7 kcal/mol value obtained by

Custodio et al.1

Table S1: Values of Gsol(A−) and Gsol(HA) for each monomer studied in Hartree, as well as
the difference between these values in kcal/mol, calculated by ∆Gsol = [Gsol(HA) - Gsol(A−)]
× 627.5

The calculated values were very close to the experimental values, Table S2. In addition

to differing by no more than 1 pKa unit, the values maintain the same order of magnitude.

This result demonstrates that the acidity of each monomer studied was adequately modeled.
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Table S2: Experimental and theoretical pKa values obtained for the monomers studied in this
work. The calculated values at the theoretical level ωB97XD/aug-cc-TZVP/SMD(water) in
the presence of two explicit water molecules.

a From Ref.2 b From Ref.3

Table S3: Solvation energy values, obtained using the SMD model, for SCs and aprotic
solvents.
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Table S4: Molecular structures of compounds 1 to 5 and their electrostatic potential surfaces.

5F-MDMB-Pica (1)

4F-MDMB-Butinaca (2)

MDMB-4en-Pinaca (3)

MDMB-Butinaca (4)

ADB-Butinaca (5)

ADB-Fubinata (7)
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Table S5: Complexation energy values, obtained for SCs and FMs
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Table S6: Interactions between all synthetic cannabinoids and functional monomers obtained
using the Binana software.
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Table S7: Interactions between all synthetic cannabinoids and explicit solvent molecules
obtained using the Binana software
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Table S8: Solvation energy values, obtained using explicit molecules protic solvents
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