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Abstract

In this study, effects of the ultrasonic irradiation during the reaction process were investigated for the enantioselective kinetic
resolution (EKR) reaction of racemic epoxides in the presence of chiral cobalt salen catalysts, as compared to that of using
the conventional mechanical stirring. In order to compare catalytic activities, the chiral cobalt salen complexes having AICls-,
BF;- and nitrobenzenesulfonic acid (NBSA) were synthesized and used as catalysts, and then three kinds of the racemic epox-
ides such as ephichlorohydrine (ECH), epoxy phenoxypropane (EPP) and propylene oxide (PO) were used as reactants. In
addition, EKR reactions have been performed using the water and methanol as nucleophiles, respectively. The unique con-
tribution of ultrasonic irradiation as a powerful mixing medium was evaluated in this study to improve the kinetics in compar-
ison to the conventional mechanical agitation during EKR reactions. The reaction time to obtain the highest 99 ec% became
shorten more than that of above 60%, when the ultrasonic irradiation was used. This result may be interpreted by the cavitation
effect of ultrasound in the solution, generating a powerful shear force for the very violent mixing.
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Figure 1. Molecular structure of the chiral Co-salen complexes having
AlCl;-, BF3- and p-NBSA as a ligand. Above insect shows the brief
treatment conditions for the synthesis of chiral Co-BF;-salen complex.
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Figure 2. Typical EKR reaction of (+)-ECH, (+)-PO and (+)-EPP with
different nucleophiles.
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Figure 3. Catalytic activities of homogeneous chiral-Co-salen with BF:-,
AICl;-, p-NBSA-salen catalysts in EKR reaction of (+)-ECH with
water as a nucleophile (US: ultrasonication, MS: mechanical stirring).
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Figure 4. Comparison of US and MS treatment during EKR reaction
of (+)-ECH with metanol as a nucleophile (catalyst: AlCl;-salen, US:
ultrasonication, MS: mechanical stirring).
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Figure 5. Comparison of the catalytic activities of BF;-salen catalysts
in EKR of EPP with water and methanol as nucleophiles (US: ultra-
sonication, MS: mechanical stirring).
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Figure 6. Catalytic activities of AlCl;-, p-NBSA-chiral-Co-salen catalysts
for EKR reaction of EPP with water as a nucleophile (US: ultrasoni-
cation, MS: mechanical stirring).
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Figure 7. Catalytic activities of p-NBSA-chiral-Co-salen catalysts for
EKR reaction of PO with water and methanol as nucleophiles (US:
ultrasonication, MS: mechanical stirring).
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for EKR reaction of PO with water and methanol as nucleophiles
under ultrasonication.
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Figure 9. Comparison of the catalytic activities of AICl;-, BF;-,
p-NBSA-chiral-Co-salen catalysts for EKR reaction of PO with water
as a nucleophile (US: ultrasonication).
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