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Abstract

Abstract

Chirality widely exists in our world. Chiral compounds (single enantiomer
compounds) have widely applications in many fields dealing with pharmaceuticals,
natural products, agrochemicals, and ferroelectric liquid crystals etc. Both
enantiomers exhibit same characters except rotatory power. This particularity
makes enantioseparation and enantioanalysis difficult and complex. The
enantioseparation and enantioanalysis is also an important research field in
separation science and analytical chemistry.

Chiral high performance liquid chromatography (HPLC) is widely recognized
as one of the most accurate and sensitive methods to analyze chiral compound.
The chromatographic method based on chiral stationary phase (CSP) is very
convenient, credible and applicable. At present, the enantioseparation depends
mostly on researchers’ experience because most CSPs are lack of universality. The
kinds of CSP are so various and costly as to limit their applications. Moreover, the
mechanism of chiral discrimination in chromatographic process has not been
satisfactorily elucidated yet. Some interesting approaches to understanding the
mechanism have been performed by chromatographic, spectroscopic and
computational methods. These approaches will provide guidance for the
development of chiral chromatography and have become one of the focuses in this
field.

In this dissertation, the enantioseparation and enantioanalysis of several
important  N-heterocyclics were studied by high performance liquid
chromatography on Pirkle-type and polysaccharide-based CSPs. The study is
composed of three parts as follows:

1. Study on 3-substituted isoindolin-1-ones by chiral HPLC



The enantioseparation of fourteen pairs of 3-substituted isoindolin-1-ones and
3-n-heptyl-2-[2-hydroxy-1-phenylethyl]-isoindolin-1-one were developed on
(9-LEU & (S)-NEA column using n-hexane-2-propanol(or ethanol) as mobile
phase. The experiments indicated that hydrogen bonding and n-m interactions
between solutes and CSP influence greatly on retention, but it was the steric
hindrance of 3-substituent that played an important role in chiral discrimination.

The enantioseparations of eleven pairs of 3-substituted isoindolin -1-ones
were investigated on five polysaccharide-based CSPs (Chiralcel OB-H OJ-H
OG OD-H and Chiralpak AD-H) with mobile phases of n-hexane-2-propanol (or
ethanol). The effects of structural features of solutes and CSPs along with alcohol
in mobile phase on chiral discrimination were examined.

2. Study on 3-substituted cyclic imides by chiral HPLC

Analytical HPLC methods using (S-LEU & (S-NEA, OJ-H, OD-H and
AD-H CSPs were developed for the enantioseparation of seven novel, all-purpose
synthons of 3-substituted malimides and glutarimides. The methods have been
applied to determine the enantiomeric purity of the products of asymmetric
synthesis, to study the racemic kinetics of 3-hydoxyglutarimide and to examine the
influences of solvents on resolution. Chiral recognition mechanism was also
discussed.

3. Study on 3-arylseleno-2-propanols by chiral HPLC

The enantioseparations of nine pairs of newly synthesized racemic
3-arylseleno-2-propanols were achieved with OD-H and AD-H using
hexane-alcohol as mobile phases in various percentages. Optimal baseline
separations were readily obtained in most cases. The effects of alcohol in the

mobile phase and solute structures on retention and resolution were investigated.



Abstract

The conclusion and significance of the study are showed in the following:

The presented methods not only have been applied to determine the
enantiomeric purity of more than twenty kinds of enantiomers in asymmetric
synthesis, but also have potential applied value in the field of enantioanalysis, such
as pharmacokinetics etc.

In order to investigate the chiral recognition mechanism, a lot of
chromatographic experiments were designed with a series of selected compounds.
Based on the chromatographic data, the effects of structural features of solutes,
character and concentration of various mobile phases, structures of CSPs on
separation, retention, and elution order were compared. The results may supply
useful data and information for study of the chiral recognition mechanisms of

Pirkle-type and polysaccharide-type CSPs.

Keywords: High performance liquid chromatography; Enantioseparation;

Enantioanalysis; N-Heterocyclics; Chiral stationary phase.
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