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Application of reversed-phase ion-pair chromatography for
universal estimation of octanol-water partition coefficients
of acid, basic and amphoteric drugs
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Abstract: This paper is to establish a reversed-phase ion-pair chromatography (RP-IPC) method for universal
estimation of the octanol/water partition coefficients (logP) of a wide range of structurally diverse compounds
including acidic, basic, neutral and amphoteric species. The retention factors corresponding to 100% water
(logk,,) were derived from the linear part of the logk'/¢p relationship, using at least four isocratic logk’ values
containing different organic compositions. The logk,, parameters obtained were close to the corresponding logP
values obtained with the standard “shake flask” methods. The mean deviation for test drugs is 0.31. RP-IPC
with trifluoroacetic acid as non classic ion-pair agents can be applicable to determine the logP values for a variety of
drug-like molecules with increased accuracy.
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Figure 1 Dependence of solutes relative retention times on TFA
concentration in isocratic elute (organic phase B fixed at 70%) at
pH 3.0
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Table 1 Reference compounds and their derived logk, values

Reference compound logky, logP* s°
Naphthalene 2.68 3.37 3.50
Benzoxazolone 1.14 1.16 2.60
o-Chloroaniline 1.58 1.90 3.00
Benzoic acid 1.56 1.87 2.80
Benzamide 0.69 0.64 2.36
4-Aminobenzoic acid 0.53 0.83 2.10
Anisole 1.88 2.11 2.96
Benzonitrile 1.34 1.56 2.67

*Reference values®™'"; "Slope in equation 2
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Figure 2 Relationship between logk, and slope (S) in the
presence of TFA
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Table 2 Test drug and their derived logk,, values

Test drugs logky ClogP* logP" Type
Salicylic-acid 2.10 2.18 2.27 Acid
Ibuprofen 3.15 3.67 3.87 Acid
Fenbufen 3.04 3.14 3.39 Acid
Quinine 1.25 2.78 1.48 Base
Buspirone 2.06 1.22 2.60 Base
Trazodone 2.31 3.16 2.54 Base
Lidocaine 1.62 1.95 1.71 Base
Haloperidol 2.35 3.86 2.98 Base
Anmitriptyline 2.15 2.85 2.50 Base
Carbamazepine 1.97 2.78 2.19 Neutral
Bromazepam 1.56 1.70 1.65 Neutral
Piroxicam 1.37 1.88 1.61 Ampholyte

“Calculated values (ChemDraw Ultrall.0); "Reported values of
test drugs™”
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