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ABSTRACT 

For a set of 22 drugs known to modify physiological effects of endogenous histamine, high-performance liquid chromatographic 
(HPLC) retention data were determined employing two reversed-phase columns, seven compositions of methanol-buffer eluent and 
three pH values (acidic, neutral and alkaline) of the buffer. Logarithms of capacity factors, normalized to 100% buffer eluent (log ka), 
were determined by extrapolation of the respective data in five HPLC systems studied. Chemometric analysis of the 5 x 22 matrix of 
log kk data obtained in five HPLC systems for 22 drug solutes allowed the extraction of two main principal components which 
accounted for 96% of total data variance. The distribution of individual drugs on the plane determined by the two first principal 
component axes forms the patterns, which are in excellent agreement with the established pharmacological classification of the structur- 
ally diverse compounds studied. It was demonstrated that systematic information extracted by chemometric analysis of behaviour of 
solutes in diverse HPLC systems has direct relevance to the pharmacological properties of the solutes. The approach developed here 
should facilitate the preselection of drug candidates, at the same time reducing the costs and the use of laboratory animals. 

INTRODUCTION 

Dynamic, non-destructive processes involved in 
chromatographic separations resemble the essential 
processes at the basis of drug action (except for 
metabolism). The analogy is especially relevant 
with reversed-phase high-performance liquid chro- 
matography (RP-HPLC), as hydrophobic-hydro- 
philic equilibria determine both chromatographic 
distribution and the penetration of a drug within a 
living system, in addition to its affinity to a receptor. 

Until recently, the applications of RP-HPLC in 
medicinal chemistry and molecular pharmacology 
concentrated on the determination of convenient 
scales of drug hydrophobicity [l]. Much effort has 
been devoted to producing an RP-HPLC system 
mimicking the common reference hydrophobicity 
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scale which is provided by the octanol-water parti- 
tion system [2]. However, it must be realised that 
what is measured as the hydrophobicity of solutes 
depends on the partition system employed [3]. Dif- 
ferent hydrophobicity scales reflect some “phobia” 
of solutes towards the aqueous phase but this “pho- 
bia” depends considerably on the environment. 
There is no single, unique, universal, continuous, 
unequivocally defined and pharmacologically dis- 
tinguished hydrophobicity scale. Consequently, 
there is no justification to prefer information on 
properties of drug solutes provided by an individual 
RP-HPLC system over information gained from 
measurements performed in another chromato- 
graphic system [4]. 

We assume that systematic information extracted 
from diverse RP-HPLC retention data can be more 
appropriate for the prediction of the net effects of 
complex pharmacokinetic and pharmacodynamic 
processes than information based on an individual 
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Fig. 3. Two-dimensional scatter plot of two first principal com- 
ponent weights, WI and w2, due to the individual HPLC system 
employed: S, = Suplex pKb-100, pH 7.40; U, 1 = Unisphere- 
PBD, pH 11.40; S, = Suplex pKb-100, pH 2.20; U, = Uni- 
sphere-PBD, pH 7.40; U, = Unisphere-PBD, pH 2.20. 

Fig. 4. Two-dimensional scatter plot of scores by indivtdual drug 
solutes in two first principal components, PC1 and PC2. 

utes in Fig. 4 and three solutes show distinctive 
chromatographic bkhaviour. Undoubtedly, com- 
pounds 2, 4, 9, 14, 15, 19 and 20 form a compact 
cluster a of drugs unequivocally classified as dntag- 
onists of the H2 type of histamine receptor [11,14- 
16]. This is in spite of evident diversity of chemical 
structures within the group of Hz-antagonists stud- 
ied. 

Among twelve compounds forming cluster b 
there are ethylendiamine derivatives (3, 13 and 21) 
imidazoline derivatives (1 and 22) phenothiazine 
derivatives (10 and 18), an oxyethylamine deriva- 
tive (7) an arylalkylamine derivative (16) and an 
indene derivative (6). All these are classified and 
employed clinically as typical antagonists of HI re- 
ceptor [ 11, 17, 181. To the cluster b belong also keto- 
tifen (11) and pizotifen (17). Although the clinical 
indication for ketotifen is prophylaxis of bronchial 
asthma and for pizotifen it is migraine, both ketoti- 
fen [19] and pizotifen [20] are reported to possess 
antagonistic activity towards HI-type histamine re- 
ceptors. 

Compounds 8 and 12 clearly do not belong to 
cluster a nor b. Khellin (12) is a miolytic agent [21] 
and its derivative, disodium cromoglycate (8) de- 
creases the liberation of histamine which accompa- 
nies the antigen-antibody reaction [22]. None of the 
drugs is known to interfere with the HI or Hz recep- 
tors. 

Cinnarizine (5) could perhaps be included in clus- 
ter b. This drug has diverse sites of actions, includ- 
ing some antihistaminic properties [23]. Central ef- 
fects ascribed to the drug are certainly connected 
with its high hydrophobicity (and thus brain barrier 
permeation), as is reflected by a high PC1 score. 

The data discussed above demonstrate the appli- 
cability of the chemometrically processed retention 
data, generated in diverse HPLC systems, for pre- 
dicting the pharmacological classification of drug 
solutes. As representative sets of reliable HPLC da- 
ta can readily be obtained for large series of com- 
pounds, the approach developed here appears suit- 
able for the preselection of drugs and other sub- 
stances with a given, required property. 
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