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     Summary of the dissertation 
 

 

Many newly developed pharmaceuticals are chiral molecules, which 

exist in two (or more) forms that are pairwise mirror images. These 

forms, also called enantiomers, may behave differently in the body. For 

instance, one enantiomer may provide the desired therapeutic effect, 

while the other could be less effective or even harmful. Therefore, each 

enantiomer must be investigated in its pure form. However, common 

production methods often yield mixtures of enantiomers that require 

separation. The separation of chiral drug molecules, typically achieved 

using chromatographic techniques, is therefore an intensively studied 

domain. Chiral stationary phases that employ polysaccharide 

derivatives as chiral selectors are widely used due to their broad 

enantioselectivity, but no universal chromatographic system, i.e. one 

type of stationary phase and mobile phase, can separate all chiral 

molecules. The present research project aims to predict which 

chromatographic system may separate the enantiomers of a new chiral 

molecule. To allow this prediction, mathematical models need to be 

built for different chromatographic systems. A set of 48 structurally 

diverse chiral pharmaceuticals from various pharmacological classes, 

each consisting of two enantiomers, were analyzed using six types of 

stationary phases and two mobile phases to obtain information about 

their separation. Simultaneously, the molecules were studied using 

computer-based methods to calculate molecular descriptors, i.e. 

features related to the structure of the enantiomers. These features 

were linked to the separation results to build predictive models. Overall, 

the models showed promising results in predicting which 

chromatographic systems are likely to be successful in separating new 

chiral drug candidates. 
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