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ABSTRACT

Chiral compounds are used in many fields so frequently that chiral
separation has become more and more important in analytical science. High
performance liquid chromatography (HPLC) becomes a very important
technique in chiral separation. Native cyclodextrins as their derivatives, which
exhibit good enantiomeric separation abilities toward a wide variety of chiral
compounds, have become one of the key research fields in HPLC.

Our laboratory has prepared a novel chiral stationary phase of butylated
B-cyclodextrin by dynamically coating on the ODS column for HPLC. Based on the
previous work, several 2,6-bi-O-alkyl-B-cyclodextrins were synthesized, including
ethyl, n-propyl, n-butyl, n-pentyl, n-hexyl, n-octayl and n-decatyl, and their

characterizations were determined with IR, 'H NMR and MS. The
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2,6-bi-O-alkyl-B-cyclodextrins were dynamically coated on the octadecylsilanized
and/or octadsilanized silica columns through hydrophobic interaction. The procedure
to the preparation of chiral stationary phase of 2,6-bi-O-alkyl-B-cyclodextrin and the
chromatographic properties for enantiomeric separation were described in details.
The effects of length of alkyl chain in alkylated B-cyclodextrins stationary phase and
the type of reversed phase columns on the enantioselectivity were systematically
studied. The results have shown that such columns are relatively stable and have
good reproducibility. The coated chiral stationary phase can be removed by
methanol flowing through the column; the original column is regenerated and can be
used repeatedly.

In this dissertation, 16 pairs of chiral compounds, including racemic
1,1°-binaphthalene-2,2’-diol, mandelic acid, 2-phenylglycine, phenylsuccinic acid,
tryptophan, benzoin, phenylpropanolamine and their analogues were examined on
the coated column by reversed phase high performance liquid chromatography
(RP-HPLC ), and the most racemates can been completely separated. The influence
of the mobile phase composition and the structure of sample on the resolution were
investigated. The method can be applied to determine the enantiomeric excess of the
asymmetric products. The chromatographic properties of the geometrical isomers of
substituted phenol were also examined on the coated column. A good separation was
obtained for cresol isomers on the Cg column coated with 2,6-bi-O-pentyl-B-CD.
The results showed that the Symmetry Cg column coated with 2,6-bi-O-pentyl-B-CD
has the best resolving ability for the isomers and enantiomers examined in this study.

The mechanism of the retention and chiral recognition for the chromatographic
process was discussed. The chromatographic property of the coated
2,6-bi-O-alkyl-B-cyclodextrin column was different from that of original reversed

phase column and bonded B-cyclodextrin column. The retention behavior may be
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explained by the hydrophobic interaction and inclusion complexation between the
solutes and the coated column. The enantiomeric resolution mainly depends on the
chiral recognition by the inclusion complexing of the cyclodextrins.

In the end, the enantiomeric resolution of phenylsuccinic acid was studied by
normal phase high performance liquid chromatography using CHIREX
(S)-tert-leucine and (S)-1-a-NEA as chiral stationary phase. This method has been
applied to identify the enantiomeric purity of the samples from the resolution of

racemic phenylsuccinic acid.

Keywords 2,6-bi-O-alkyl-B-cyclodextrin, chiral stationary phase, high

performance liquid chromatography, enantiomeric separation, dynamically coating
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