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Prediction of Aqueous Solubility for Organic Compounds using
Molecular Structural Properties
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Aqueous solubility of organic compounds is one of the essential physicochemical properties
to describe their lipophilic and/or hydrophobic characters. To predict the aqueous solubility
of wide range of organic compounds from the minimum number of molecular intrinsic
properties is required. In this study, we developed an equation to calculate the aqueous molar
solubility S, of organic compounds from the structural molecular properties based on the
quantitative structure-activity relationships (QSAR). The organic compounds treated in this
study were more than 100 organic molecules in water at 298.15K. It was found that the S, can
be correlated well with combination of the following properties, molecular surface area (TMS),
dielectric energy (Es), and carbon number. Based on the results at 298.15K, the QSAR
correlations for aqueous solubility at 473.15K and 573.15K were determined with the use of the

literature solubility data for 20 oraganic compounds at these two high temperatures.
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