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Nonlinear Hammett equation applied to partition coefficients of benzoic acids
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Abstract:

Literature available partition coefficients (Kp) of seven benzoic acids in two pairs of solvents chloroform/water and toluene/water were used to study the applicability of non-linear Hammett equation. At first sight with a quick glance at the data there was no correlation with Hansch  values. We found an excellent third degree polynomial correlation. There was a decreasing trend in the partition coefficients with increase in the electron donating power of the substituents from H (Hammett  = 0.00) back to OH (Hammett  = – 0.38) and again decreasing trend with increase in electron withdrawing power of substituents from H (Hammett  = 0.00) to NO2 (Hammett  = 0.81).  The Hammett plots for the two sets of solvent pairs have shown an excellent discrimination between electron donating and electron withdrawing substituents with a break at the point for hydrogen with a highest Kp value. Electron donating substituents correlated well with a positive Hammett slope () where as electron withdrawing substituents correlated well with a negative Hammett slope (). Conceivable explanations were offered for observed results.
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