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NOVEL CHIRAL ION EXCHANGERS VERSUS MORE ESTABLISHED CHIRAL STATIONARY PHASES FOR LC ENANTIOMER SEPARATION
Wolfgang Lindner
Department of Analytical Chemistry and Food Chemistry
University of Vienna, Vienna, Austria

Over the last 35 years the art of enantiomer separations by GC, LC and CE has steadily matured and nowadays these technologies can be applied to the resolution of a broad spectrum of structurally very diversified compounds, including atropisomers and enantiomers of topologically chiral compounds. Besides analytical applications increasing focus is given also towards the preparative and process scale resolution of enantiomers by LC taking advantage of continuous mode separation concepts, as for instance the SMB methodology.

In the center of enantiomer separations stand the enantioselective molecular recognition (MR) principles to be discussed on a molecular level and provided by so-called chiral selector (symbolized as SO) moieties. These SOs can be either small molecules or so-called chiral polymers which get covalently or adsorptively immobilized onto the surface of appropriate support materials leading to the various chiral stationary phases (CSPs).

Conceptually, the chiral entities, the selectands ((R)- and (S)-SAs) to be separated need to contact with the chiral SO moieties thus forming diastereomeric intermediate SO-(R)-SA and SO-(S)-SA associates (complexes) characterized by different free binding energies ((G) which are directly related to the thermodynamically relevant ((G and chromatographic (-values. The sterically controlled SO-SA complex formations are based on multiple intermolecular interactions and on interaction sites which are characteristic for the SO and SA moieties.

In this presentation special focus will be given on the most broadly applicable polysaccharide type CSPs developed by Y. Okamoto et al. and on our ion-exchange type CSPs as representative of a more specific approach. The latter systems imply that both the SO and the SA are ionizable species depending on the mobile phase conditions. The global chiral molecular recognition mechanisms governing enantiomer separations on these CSPs will be discussed in terms of crucial intermolecular interactions contributing to the enantioselective analyte binding which is also effected by the type of the mobile phase used; this includes also the buffer composition, pH and ionic strength.

Mechanistic aspects, applications and potential merits and limitations of these target specific CSPs will be critically discussed.
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