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CAN HPLC REPLACE n-OCTANOL-WATER PARTITION SYSTEM FOR LIPOPHILICITY DETERMINATION?
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The lipophilic nature of a molecule is an important parameter in determining the bioactivity of a potential drug.  Traditionally, lipophilicity is determined by measuring the partition of the substance in n-octanol-water extraction system.  The partition coefficient, expressed as log P, is one of the most commonly reported physico-chemical property of drugs. The n-octanol-water partitioning system is essentially a two-phase shake-flask extraction system.  While the shake-flask is experimentally very simple, there are several inherent difficulties in this technique.  Among these difficulties are (1) the need for a relatively large amount of the compound to be measured, (2) the need for high purity of the compound, (3) difficulties in phase separation after the extraction process and (4) the inability to measure accurately log P for highly hydrophobic substances. Liquid chromatography can alleviate these difficulties and a large number of papers are devoted the correlation between the chromatographic data, chiefly related to the retention parameter k', and log P.  From a unified approach of separation science, chromatography and extraction are related techniques since both are based on thermodynamically-driven partition of the solutes between two phases.  However, in chromatography the two phases (mobile and stationary) are not as well defined as in extraction.  For example, in a reversed-phase column the stationary phase can include alkane chains, silanol groups and extracted components of the mobile phase.   As a result, the agreement between the chromatographic log k' data and the shake-flask log P values is often not as good as expected.  To circumvent the complexities of the stationary phase in liquid chromatography, scientists in the field have resorted to modifications such as the addition of n-octanol to the mobile phase or the use of pH and organic modifier gradients.  In this work we examine the contribution of the stationary phase to the retention mechanism and, therefore to log k'.  Using the Abraham linear salvation energy relationships (LSER) we compare the chromatographic log k' data, obtained using several column modifications, with the log P values.  Using LSER we can investigate the effect of changing the operating conditions on the various interactions between the solutes and both the mobile and stationary phases.  The comparison of the LSER  system constants for the two techniques points out to the column configuration that best mimics the results obtained with the shake-flask method. 

[image: image2.png]Bﬁ'o'?orum

Applied Hnowledqge Center



[image: image3.png]

