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ABSTRACT 

The log kk index in the retention equation log k’ = log kk - Sq in reversed-phase high-performance liquid chromatography was 

systematically studied as a function of molecular structure parameters. The log k: index or the “hydrophobic index”, which was 
observed to be nearly constant for a specific solute on the particular column system, was quantitatively correlated with the solvato- 
chromic parameters of the solutes. The coefficients in the correlation of the log k; index in methanol-water and acetonitrile-water 
mixtures with solvatochromic parameters of the solutes were systematically investigated and were found to be consistent with the results 
of using solvatochromic comparison method. A linear relationship between S and log kk was obtained only when two or three of the 
solute parameters are constant and solute volume varies. The linear relationship between S and log kk for structurally related com- 
pounds were systematically described. The parameters of the correlation equations referring to various reversed-phase columns with 
different carbon loadings were compared. 

INTRODUCTION 

The popularity of reversed-phase high-perform- 
ance liquid chromatography (RP-HPLC) can be at- 
tributed to the development of chemically stable, 
microparticulate bonded phases [l-4]. The most 
prevalent type of RP-HPLC column packing is pre- 
pared by reacting uniform silica gel particles with 
an alkylchlorosilane; the reaction with trimethyl- 
chlorosilane (TMCS) was followed to eliminate the 
residual silanols. The molecular organization of 
highly densely bonded phases resembles that of bio- 
membranes and may be used as a model system to 
study quantitative structure-retention relationships 
(QSRR). There have been many studies on increas- 
ing the bonding density [224], as orginally described 
by Szabo et al. [2] using dimethylamino leaving 
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groups. The steric constraints made further increas- 
es in high bonding densities extremely difficult, but 
this steric hindrance was reduced by Golding et al. 
[3] through the use of dihydrochlorosilane [3]. 

Despite the enormous popularity of RP-HPLC, 
there is a lack of understanding of the solute reten- 
tion mechanism. Such an understanding ultimately 
requires a sufficiently detailed description of the re- 
lationships between retention and various mobile 
and stationary phase variables. As the rigorous the- 
oretical study of retention mechanisms is very com- 
plicated, it is more practical to approximate the re- 
tention behaviour of a solute by using empirical re- 
lationships. In RP-HPLC, there is ample evidence 
that the chemical bonded phase (CBP) structure de- 
pends also on the nature of the organic modifier [4]. 
The organic component of the mobile phase is 
sorbed by the CBP and alters its properties. These 
alterations are not significant in methanol-water 
and acetonitrile-water mixtures. 
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