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THE CORRELATION BETWEEN CHROMATOGRAPHIC BEHAVIOR AND BIOPARTIONING PROPERTIES

Deborah Benhaim and Eli Grushka

Dept. of Inorganic and Analytical Chemistry, The Hebrew University
Jerusalem, Israel

The octanol-water partition coefficient, log P, is one of the most commonly reported physicochemical properties of drugs and industrial chemicals. The parameters responsible for partition in the octanol-water system can be correlated with the fundammental intermolecular interactions that control retention in reversed-phase chromatographic system . A correlation model can be constructed between known log P values of solutes and their chromatographic retention property, usuallly log k'.   One such model is given by log P = b + a log k'.

Many reversed-phase systems were characterized using the solvation parameter model of Abraham. This model is used to establish whether the intermolecular interactions responsible for retention on reversed-phase for methanol-water mobile phases can be correlated with the same factors responsible for partition in the octanol-water system.  In our work, we used different stationary phases:

· an RP-8 column, an octyl silane column.

· a DIOL column, a polar bonded phase (dihydroxypropyl propyl ether)

· a DISCOVERY C18 column, an octadecyl silane column

· a GEMINI C18 column, a porous hybrid organic-inorganic substrate reacted with a trifunctional octadecylsilyl reagent .

The first three columns were characterized using  the Abraham solvation parameter model for an isocratic system and correlations were established between log P and log k'.  For the fourth column, the corelation was between log P and log kw.  kw is an estimate of the capacity factor using 100% water mobile phase and it is obtained by linear extrapolation of log kw, obtained at several levels of methanol in the mobile phase, to 0% methanol.  To improve the correlation between log P vs. log k', octanol was added to the mobile phase on the GEMINI C18 column and the influence of the octanol was verified on the system.  The results of all the correlations are used to determine the best chromatographic substitute to the classical shake-flask method.


