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We have examined the ability of RP-HPLC system with a commercial Zirconia based column coated Polybutadiene (Zr-PBD) to provide an alternative method for lipophilicity determination. The traditional shake-flask method for lipophilicity determination suffers from several disadvantages that do not exist in chromatography systems. However, the similarity between the chromatographic retention mechanism and the octanol/water shake-flask partition system provides the basis for the ability of chromatography to simulate the shake-flask method.
    The linear relationship that was formed between log P and log k' indicates that there is a good correlation between the two systems for small neutral solutes. However, for larger solutes (such as drugs) the situation is more complicated. Although basic drugs show a good linear correlation between log P and log k’, neutral and acidic drugs show poorer correlation.
    To better understand the interactions between the solutes and the Zr-PBD column, we characterized our chromatographic system using the Linear Solvation Energy Relationship (LSER) model of Abraham. This model is based on solute-column interactions that include the cavity formation (dispersive interactions), polarity/polarizability interactions and hydrogen bonding interaction.  With the help of the LSER model we obtained the interaction constants of the Zr-PBD chromatographic system and we were able to compare that system with the octanol/water system.
    In addition to the possibility of lipophilicity prediction, LSER characterization allows us to predict the retention time of unmeasured solutes in the provided that we know the LSER descriptors of these solutes.
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