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INTRODUCTION

In the recent years, research of chiral compounds developed
very rapidly. A significant number of commercial available
drugs are synthetic and chiral, therefore enantioseparation of
chiral compounds has been attracting great interests'~. Chroma-
tographic methods have been used extensively in analysis,
separation and purification of chiral compounds*’. Separation
of enantiomers can be achieved using different chromato-
graphic techniques such as gas chromatography®, liquid
chromatography’, supercritical fluid chromatography' and
capillary electrochromatography''. Among the previous
methods, high performance liquid chromatography is well
recognized as a powerful, fast, selective and highly efficient
technique, which has been successfully employed for separa-
tion and determination of enantiomers of drugs'*'*.

When we use HPLC for analyzing compound samples,
we can choose appropriate detection system for different
components of the molecular structure. For those compounds
with UV absorption, they can be detected sensitively under
the maximum absorption wavelength. Compared with tradi-
tional UV detection, diode array detector (DAD) can perform
full-band scanning, which can be used for qualitative and
quantitative analysis of components conveniently. Since
Hewlett-Packard Company has introduced the first commer-
cialization DAD in 1982. Diode array detector has obtained
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great development in many territories such as electronic tech-
nology and computer data processing and its applications are
also constantly expanding at the same time. Today, diode array
detector has become one of the most popular detectors in
HPLC, which plays an important role in detection of natural
products, medicine and other complex biological samples'*'®.

In the preliminary research stage of chiral compounds,
there is no single optical configuration of the sample in market,
so it is impossible to use standard substance to determine peaks
in HPLC. Therefore it brings much trouble to research of chiral
resolution. In addition, Japan Jasco company has produce Jasco
2090 Plus optical rotation detector. It can be combined with
HPLC as online optical rotation detector. When a pair of enan-
tiomers enter the online optical rotation detector, a positive
peak and a negative peak can be obtained"”. So the optical
rotation detector can also be used to discriminate chiral
compounds. However, there are also some deficient for using
optical rotation detector to discriminate chiral compounds.
Some chiral compounds can not be detected by optical rotation
detector for their small specific rotation. For example, when
we separated racemate of 2-butylamine in our laboratory™,
we used achiral reagent 3,5-dinitrobenzoic acid derivatize with
it. Then the racemate of 2-butylamine derivatives have been
separated successfully by Chiralcel OD-H column. However,
when the racemate of 2-butylamine derivatives have been
detected by optical rotation detector, we find that there was
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no corresponding positive and negative peaks. It indicated that
the specific rotation of 2-butylamine with 3,5-dinitrobenzene
acid derivative was so small that optical rotation detector can
not detect it. So at this time optical rotation detector can not
determine the peaks assignment of chiral compounds.

By using DAD, we can obtain three-dimensional chroma-
tograms of absorption about time and wavelength, which can
provide UV absorption information for analytes. In this paper,
several groups of enantiomers, diastereomers, isomers and
homologueas have been used as analytes, then the peak charac-
teristics of above compounds detected by DAD have been
obtained.

EXPERIMENTAL

Phenylethylamine, lactic acid, ibuprofen, (S)-2-methyl-
1-butanol and acenaphthene were purchased from Alfa Aesar
(Tianjin, China). n-Hexane, ethanol and isopropanol of HPLC
grade were supplied by Hangjia Chemical Co., Ltd. (Chengdu,
China). EGCG, GCG, 4-methoxy benzoic acid, aniline, 8-hydroxy-
quinoline, benzylamine and 2-ethoxy-1-ethoxycarbonyl-1,2-
dihydroquinoline (EEDQ) were purchased from Sinopharm
Chemical Reagent Co., Ltd (Chengdu, China). Other reagents
supplied by Hangjia Chemical Co., Ltd. (Chengdu, China)
were all in analytical level.

Analysis was carried out on a Shimadzu series liquid
chromatography system, equipped with LC-20AT pump and
SPD-M20A photodiode array detector (both from Shimadzu,
Kyoto, Japan) and an Automatic Science (Tianjin, China) HCT-
360 LC column cooler/heater. Chromatographic parameters
such as peak areas, retention times, theoretical plates, efc. were
calculated using the Class-VP workstation (Shimadzu, Kyoto,
Japan).

Chromatographic conditions: Chiralcel OD-H (250 mm
x 4.6 mm; particle size 5 um) (Daicel, Japan), DNB-PG (250
mm X 4.6 mm; particle size 5 um), DNB-Leu (250 mm x 4.6
mm; particle size 5 um), Whelk-O1 (250 mm x 4.6 mm;
particle size 5 um) (Regis Technologies, USA) and Kromasil
CHI-DMB (250 mm x 4.6 mm; particle size 5 pm) (Akzo
Nobel, Sweden) were used for the separation. Mobile phase
consisted of n-hexane: isopropanol or ethanol (85:15 or other
v/v) and the column temperature was at 25 °C. The flow rate
was 1.0 mL min” and the detection wavelength was kept at
254 nm or other. The injection volume was about 5 pL.

RESULTS AND DISCUSSION

Enantiomers: Two groups of enantiomers have been used
for research of peak characteristics for enantiomers (deriva-
tives of phenylethylamine and derivatives of lactic acid). The
chromatograms of enantiomers were shown in Figs. 1 and 2,
which indicated that the UV absorption for each enantiomer
has considerable consistency.

Diastereomers: Two groups of diastereomers have been
used for research of peak characteristics for diastereomers
(derivatives of ibuprofen and EGCG/GCG). The chromatograms
of enantiomers were shown in Figs. 3 and 4, which indicated
that the UV absorption for each diastereomers has considerable
consistency.
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Fig. 1. Chromatograms of enantiomers (derivatives of phenylethylamine)?'
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Fig. 4. Chromatograms of diastereomers (EGCG and GCG)

Isomers and homologueas: Three groups of isomers and
homologueas have been used for research of peak characteristics.
The chromatograms of enantiomers were shown in Fig. 5-7,
which indicated that the UV absorption for each isomers and
homologueas was significant differences.
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Fig. 5. Chromatograms of isomers (3-acetyl acenaphthene and 5-acetyl
acenaphthene)®
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Fig. 6. Chromatograms of isomers (8-hydroxyquinoline-1-oxide and 8-
hydroxyquinolin-2(1H)-one)
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Fig. 7. Chromatograms of homologue (benzylamine and phenylethylamine)

Conclusion

By comparing the HPLC chromatograms of enantiomers,
diastereomers, isomers and homologueas, we found that the
three-dimensional chromatograms of enantiomers and diaste-
reomers have considerable consistency, while the isomers and
homologueas do not have this consistency. Based on the
principle, a convenient approach to discriminate the peaks for
chiral compounds with diode array detector is established. So
it would be possible to use this approach to primarily discri-
minate the peaks for chiral compounds in the resolution and
determination optical purity of chiral compounds.
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