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HPLC separation method based on chiral stationary phasesbust material; they show no detectable signs of dissolution
(CSPs) has become one of the most attractive approachesdeer the pH range from 1 to 14 and have been used for
chiral separations, due to their simplicity for determiningprolonged periods at temperatures up toZDh chromato-
optical purity and easy extension to the semipreparative angraphic separations. We recently reported preparation of
preparative scalédsOne of the major problems in using zirconia based CSPs with cellulose, bovine serum albumin
many CSPs is their narrow range of analyte applicability;and B-cyclodextrin for use in either normal or reversed-
they can only discriminate a limited number of specific typesphase LC separation of chiral compouhid$.
of chemical entities, and it is frequently necessary to In this work we compared chromatographic performances
derivatize the compounds of interest to achieve separationof chiral separation for ADMPC and CDMPC coated on 3-
On the other hand, the polysaccharide derivative-based CSlpm zirconia particles by measuring retention of a set of
developed by Okamoto and co-workérave proven to be racemic compounds on them. We used narrow-bore (1-mm
highly versatile and rugged. Okamoto reported the resolutiofD) columns that lead to many advantages such as low
of 64% of 483 racemic mixtures on cellulose tris(3,5-di-consumption of both mobile and stationary phase®’
methylphenyl carbamate) (CDMPC) and 80% were success-
fully resolved on either the cellulose or the corresponding Experimental Section
amylose carbamate (ADMPC).

Fast method development, high efficiency, rapid resolutiorReagents and materialsAll reagents used for the prepara-
of enantiomers, and robustness are the main criteria fdion of the stationary phase were reagent grade or better.
chiral separation methods, especially in the pharmaceuticélicrocrystalline cellulose and amylose were purchased from
industry. These priorities require stable CSPs capable dflakarai Chemicals (Japan). 3,5-Dimethylphenyl isocyanate,
achieving baseline separations in the minimum time, whictN,N-dimethylacetamide and pyridine were obtained from
ultimately means high selectivity and efficiency. Silica is theAldrich (Milwaukee, USA). Zirconia, having a mean pore
most popular choice for support for HPLC stationary phasesize of 30 nm and a mean particle diameter ph8 was
ligands due to the mechanical strength, wide range of particlebtained from ZirChrom Separations (Anoka, USXgetone,
and pore dimensions, pore structure and well-establisheand 2-propanol were HPLC grade (J.T. Baker, Phillipsburg,
silane chemistry. However, silica and bonded phase liganddSA). n-Hexane and tetrahydrofuran (THF) were purchased
have stability problems. Silica dissolves in mobile phasdrom EM Sciences (Gibbstown, USA). The racemic com-
buffered at or above pH 8 with loss of bonded phase ligangounds studied are shown in Figure 1. All are commercially
and column packinjLoss of organosilanes from the silica available. Solutions at a concentration of 0.1 mg/mL were
surfacevia hydrolysis proceeds rapidly at low pH (< 3) and prepared by dissolving the compounds in the mobile phase.
at higher temperature (4Q). These deficiencies of the  Preparation of CDMPC and ADMPC. CDMPC and
column packing create problems of poor injection reproduciADMPC were synthesized as previously reportédnd
bility, poor peak shape, and high backpressure, thus makingere characterized by elemental analyses, IR and NMR
method development tasks difficult. Over the last decadespectroscopy. The data indicated that hydroxyl groups of
zirconia has received considerable attention as a stationapgllulose and amylose were almost completely converted to
phase support for HPLE? Zirconia particles are very the corresponding carbamate groups.

Preparation of CDMPC and ADMPC coated zirconia
*Corresponding author. E-mail: jhpark@yu.ac.kr To dehydroxylate zirconia's surface, the particles were
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Figure 1. Structures of racemic compounds.

heated at 750C for 5 h and cooled over phosphorus pent-solvent. A chromatographic system consisting of a Model
oxide before use. Typically, 1.0 g of particles was suspended520 injector with a 0.54 internal loop (Rheodyne, CA,
in 10 mL of THF and sonicated under vacuum for 15 min toUSA), a Model 530 column oven (Alltech, IL, USA) set at
eliminate the air from the pores. Polymer loading of 4% by30°C and a Linear Model 200 UV/VIS detector (Alltech, IL,
weight was chosen since this loading has been shown tdSA) with a 0.25¢L flowcell set at 254 nm was used. A
offer excellent chiral recognition ability and column effici- Hewlett-Packard (Avondale, CA, USA) Series 3365 integrat-
ency***The corresponding amount of CDMPC or ADMPC ing recorder was used to record chromatograms. The mobile
was dissolved in 10 mL of THF and the solution was addegbhases were mixtures of 2-propanol and hexane (2/98 or
to the slurry of zirconia in THF using a syringe pump at al0/90 v/v%). They were filtered through a membrane filter
rate of 0.04 mL/min (~4 h). The suspension was stirrecbf 0.5-um pore size and degassed prior to use. The flow rate
overnight and then the solvent was slowly removed by rotaryvas 200uL/min. The dead time was estimated by using
evaporation at room temperature. Finally, the particles weré,3,5-tritert-butylbenzene as unretained compotihd.
dried in vacuum at 5€C.

Chromatography. Packing materials were suspended in a Results and Discussion
(1 : 1) hexane/2-propanol mixture and packed into 25¢cm
1 mm (ID) columns using the downward slurry method at The performance of a column packed with ADMPC and
ca. 7000 psi. 2-Propanol was employed as the displacin@DMPC-zirconia is shown for the resolution of trifluoro-

@

L/
o J )

T T T T T T T T T T T T

0 2 4 6 8 10 2 0 2 4 6 8 0 12”2 “ B
time (min) time (min)

Figure 2. Chromatograms for the separation of racemic trifluoroanthryl ethanol on (a) ADMPC- and (b) CDMPC-zirconia. Column
dimension; 25 x 0.1 cm 1.D. Mobile phase; 90 : 10 (v/vidhexane: 2-propanol. Flow rate; 0.2 mL/min. Column temperatur& 25
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Table 1 Chromatographic Data on ADMPC- and CDMPC-Zirconia 16

in Hexane/2-propanol
14 4
Compound Mobile Phase ADMPC CDMPC
No. (VIv9%) ke o ke a 121
1 90:10 0.86 1.55 0.89 2.75 10 A
2 98:2 9.55 1.00 9.24 1.10 ky I
3 98:2 8.97 1.08 0.87 1.86 81 . I
4 98:2 3.20 1.06 2.80 1.18 6 .
5 98:2 4.34 1.00 2.59 1.15
6 98:2 10.02 1.07 6.77 1.16 41
90:10 0.58 1.09 0.69 1.00 2 B |
7 98:2 3.17 1.07 2.87 1.08 H - H H
8 98:2 1.82 241 1.77 111 0 i
90:10 0.47 1.87 0.58 117
9 90:10 7.82 1.30 7.82 1.30
10 98:2 0.46 1.34 0.73 3.01
90:10 0.25 1.20 0.35 2.23 ™ i 1 u B
11 98:2 0.86 1.50 0.76 2.62 .
90:10 0.37 1.35 0.25 212 “
12 98:2 15.06 1.22 6.01 1.00
13 90:10 3.78 1.36 2.08 1.00 2
14 98:2 1.68 1.27 1.18 1.00
90:10 0.50 1.04 0.30 1.00
3Retention factor for the first eluting enantionf&electivity factor. 5 )

_ _ 1 2 34 56 7 8 9101 1213 14
anthryl ethanol in 90 : 10(v/v) hexane/2-propanol (Fig. 2). Compound Number

Retention factorskj for this analyte under the conditions
used are small but its enantiomers are baseline resolved wi ) . ; ,

. ADMPC- and CDMPC-zirconia. When separations were carried
separa_ltlon factors_ of 1.55 and 2'_75 on ADMPC- and CDMPC_:out at two different mobile phase compositirc))ns results for 98 : 2
zirconia, respectively. Separation data of twelve racemihexane: 2-propanol were plotted. Solid bar, ADMPC; Open bar,
compounds are listed in Table 1. Most of the racemicCDMPC. Solutes: 1, trifluoroanthryl ethanol;@trifluoromethyl-
compounds studied were well resolved on the two CSPs. benzyl alcohol; 3a-methyl-1-naphthalene methanol; 4, 1-phenyl-

Retention and chiral selectivities of ADMPC- and CDMPC- 1-Propanol; 5, 1-phenyl-2-propanol; 6, 3-phenyl-1-butanol; 7, 1-

. . . . . phenyl-1-butanol; 8, Tréger's base; 9, 3,5-dinitrobenaeylethyl-
zirconia vary extensively with the type of chiral compoundsbenzylamine; 10fransstilbene oxide; 11, 4-phenyl-1,3-dioxane;

as can be seen in Figure 3. For seven alcolielpifvesti- 15 y.phenyly-butyrolactone; 13,(2-naphthyl)y-butyrolactone;
gated selectivity factors are in general greater on CDMP(14, a-methylbenzyl cyanide.

than ADMPC while retention is always longer on ADMPC

than CDMPC. For two bases, (9) retention values are

similar on the two columns but chiral selectivity is better on Acknowledgment This work was supported by the Korea
ADMPC-zirconia than on CDMPC-zirconia. For two cyclic Research Foundation grant (2001-015-DP0288). IWK
ethers 10-11) retention is very short on both columns but acknowledges financial support by the Taegu University
selectivity of CDMPC is much greater than that for ADMPC. research grant (2002).

For two lactones and cyanid&2(14) both retention and
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