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MECHANISTIC ASPECTS OF CHIRAL DISCRIMINATION

ON POLYSACHARIDES PHASES
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Chiral separation is a mature technique. There are over sixty types of chiral pahses on the market. These phases are able to bind with a pair of enantiomers through a wide variety of interactions ranging from hydrogen bonding, inclusion interaction, π−π interactions, and ion pairing to ligand exchange interactions. With so many interactions to take advantage of, the possibility of achieving enantiomeric separation becomes a matter of understanding the nature and conditions which govern the interactions, as determined by the mobile phase composition. 

Polysaccharide phases are among the most versatile phases for the separation of enantiomers.  Their versatility stems in their steric configuration, as well as the substitution at the hydroxyl functional groups.  Amylose tris (3,5-dimethylphenyl) carbamate (ADPC) is one of the most effective chiral stationary phases for the separation of enantiomers. Its structure is a 4/1 - 4/3 left-handed fourfold helix and consists of antiparallel chains linked through intermolecular hydrogen bonding. The retention of enantiomers on this chiral stationary phase is dominated by hydrogen bonding, while the enantioselectivity is governed by other kinds of interactions (e.g. inclusion in the calyxes which exists along the ADPC chains). 

Temperature studies regarding the behavior of ln k’ vs. reciprocal temperature were in general non-linear. Similarly lnα vs. reciprocal temperature were also non-linear and can be generally divided into two linear regions. One region occurs at low temperatures (5oC - ~20oC) and another one occurs between 25oC – 70oC, with the change in slope occurring between 16oC – 20oC. DSC experiments suggested that this behavior is due to a breakage of H-bonding between the ADPC chains triggering a conformational change.  Examples will be provided to describe the phenomena.









