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ABSTRACT 

The development of a first guess expert system in HPLC requires a rough estimate of retention properties. This paper investigates the 
extent to which the simplest possible descriptor, namely the total number of carbons in a molecule, can be used. For this purpose, 
experimental data acquired after investigation of this parameter on the retention behaviour of various acidic, basic and neutral 
compounds, for a mobile phase composed of methanol-phosphate buffer and a LiChrosorb CN column, were employed. The usefulness 
of the descriptor log P (calculated according to Rekker’s fragment system) was also studied. Similar models were derived for both 
descriptors. Subsequently these models were used for the selection of initial chromatographic conditions. Both models were compared 
through a PRESS value. The regression equation including the descriptor log P was found to be more appropriate for the present 
purpose. 

INTRODUCTION 

Expert systems, an important application of arti- 
ficial intelligence (AI), are becoming increasingly 
important in the field of analytical chemistry, partic- 
ularly RPLC. Such computer systems contain the 
experts’ chemical knowledge and can be applied by 
analytical chemists less experienced in the field. One 
of the possible functions of an RPLC expert system 
is the selection of initial chromatographic condi- 
tions. For this aim simple heuristics can be applied, 
as was performed in the expert system LABEL by 
considering the number of carbons in the solute(s). 
A molecule with a number of carbon atoms smaller 
than 10, for instance, was considered by LABEL to 
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be non-hydrophobic [l]. The total number of car- 
bons in a molecule is, of course, only a very rough 
indication of the polarity of a compound. Still, in the 
field studied (drugs with iW, < 1500) the approach 
used in LABEL [1] worked fairly well. A model for 
retention prediction would certainly be more conve- 
nient. Different approaches to retention prediction 
can be followed. A first point to be considered is 
whether to apply gradient elution or whether to use 
isocratic conditions in the final procedure. Certainly 
gradient elution is necessary if the retention range of 
the solutes is too wide. Moreover, the application of 
gradient elution presents some advantages, such as 
providing information on early- and late-eluting 
peaks for unknown samples, which under isocratic 
conditions can be lost owing to elution in the solvent 
peak or disappearance in the baseline, respectively. 
The gradient elution method is then best developed 
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most suitable descriptor for the prediction of initial 
chromatographic conditions. The model, including 
the parameter log P, can cover a wide composition 
range (organic modifier contents between 10 and 
50%) to predict a capacity factor situated between 1 
and 10. However, in some instances, the prediction 
was less satisfactory. A source of error causing this 
bad prediction is the calculation of the log P values. 
Steric effects, for instance, cannot be taken into 
account. Hence, calculated log P values are certainly 
limited in their ability to predict retention as a 
function of the percentage of organic modifier in the 
mobile phase. However, it was necessary for this 
approach. Some suggestions are available in the 
literature for improving the prediction of log P 
values. However, our purpose was not to obtain the 
best prediction, but an acceptable one. Moreover, 
the regression results with the experimental log P 
values were very similar to these with the calculated 
log P values, indicating the possibility of applying 
the latter values for retention prediction and also the 
prediction of initial chromatographic conditions. 
Hence, log P values calculated according to Rekker 
seem sufficient for our purposes. 

In the near future the retention prediction model 
will be incorporated into a first guess expert system. 
On the basis of the log P value of a compound the 
initial solvent composition can be predicted once the 
desired capacity factor has been defined. In some 
instances, however, Rekker’s method is not applica- 
ble. The experimental log P can then be used, 
provided that this value is available. If not, the 
conditions can still be predicted on the basis of the 
total number of carbons in the molecule, i.e., the 
retention model including the descriptor n, will also 
be incorporated in the first guess expert system. The 
sample can, on the other hand, also contain different 
solutes of interest. In such a case, the average log P 
value of the compounds will be used to select the first 
guess. 
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