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Chiral Separation technology by using of Simulated Moving-Bed method.

Toshiharu Minoda

Daicel Chemical Industries, LTD., 1-1, Shinko-cho, Myoko, Niigata, 944-8550, Japan

Abstract

Separation of enantiomers using chiral chromatography is a well-accepted technology as a simple and reliable method to determine optic
purity of target compounds from R&D to QC in pharmaceutical, agricultural and food industries. Among many commercially available chiral
columns, polysaccharide-derived columns are most widely used in the market due to its broad separation ability, and it's applicability has
been expanded by wide variety of mobile phases for “immobilized” columns which are stable in many organic solvents. The diversity of mo-
bile phases is expected to be very beneficial not only to analytical separations but also to preparative ones, especially industrial scale produ
tion using simulated moving-bed (SMB) technique, in terms of productivity of chiral compounds.

In this review, a preparative separation process based on polysaccharide-derived chiral stationary phases (CSPs) and SMB technique is
scribed.
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Table 1 Structure of polysaccharide-derived columns.
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Figure 1 Separation of bupivacaine (2) on CHIRALPAK AD

(@) and CHIRALPAK® 1A (b-d). Flow rate: 1.0 ml/

min, temperature: 23, detection: 260 nm.
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Figure 3 Operation types in the SMB system, (a) Internal mode: Recycling pump fixed with respect
to the columns, (b) External mode: Recycling pump fixed with respect to the zones.
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Figure 4 Comparison between observed profile and simulated for

non-Langmuir case.
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Figure 5 Breakthrough curves for the racemic substance.
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Figure 6 SMB internal concentration profiles with steady-state condition on equation (1) and equation (2) by dynamic simulation

technique.
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Figure 7 Daicel’s lineup of the chiral SMB systems.
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Figure 8 Outline of the solvent recovery system by using of a NIR sensor.
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Figure 9 Reference values (solvent concentration) versus near-infrared predicted values of MeOH, MeCN and DEA in

the mixture.
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