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Study on Extraction Kinetics of α-cyclopentylmandelic acid enantiomers 

with hydroxyethyl-β-cyclodextrin as chiral selector☆ 

ZHANG Panliang (张盼良)1,2, JIANG Pan (蒋盼)3, XU Weifeng (许卫凤)2, LIU Yu (刘宇)2, XIONG Biquan (熊

碧权)2, QIU Yunren (邱运仁)
1,*, TANG Kewen (唐课文)2,∗ 

1School of Chemistry and Chemical Engineering, Central South University, Changsha 410083, China 

2 Department of Chemistry and Chemical Engineering, Hunan Institute of Science and Technology, Yueyang 

414006, China 

3 College of Chemical Engineering, Xiangtan University, Xiangtan 411105, China  

 

Abstract In this work, the kinetic study on reactive extraction of α-cyclopentylmandelic acid (α-CPMA) 
enantiomers was performed in a Lewis cell using hydroxyethyl-β-cyclodextrin (HE-β-CD) as chiral selector. The 
enantioselective complexation equilibrium between HE-β-CD and α-CPMA enantiomers was studied by phase 
solubility method. The important process parameters affecting the initial extraction rate were separately studied 
and the reaction rate equations were deduced. The optimal conditions for kinetic study were as follows: stirring 
speed of 75 r·min-1, interfacial area of 12.56 cm2, pH of 2.5, initial HE-β-CD concentration of 0.05 mol·L-1, initial 
α-CPMA concentration of 5 mmol·L-1, and temperature of 278 K. The reaction has been found to be first order in 
α-CPMA and second order in HE-β-CD with the forward rate constants of 2.056×10−3 m6·mol-2·s-1 and 1.459×10−3 

m6·mol-2·s-1 for (S)-α-CPMA and (R)-α-CPMA, respectively. The complexation equilibrium constants were 

evaluated as 61 L·mol-1 and 117 L·mol-1 for (S)-α-CPMA and (R)-α-CPMA, and the intrinsic enantioselectivity is 
estimated as 1.92. 

Graphical abstract 

The kinetic study on reactive extraction of α-cyclopentyl mandelic acid (α-CPMA) 
enantiomers was performed in a Lewis cell (a) using hydroxyethyl-β-cyclodextrin as 
chiral extractant. Under different conditions, concentrations of α-CPMA curve over 
time was obtained (b).  
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1 INTRODUCTION  

In pharmaceuticals industry, α-cyclopentylmandelic acid (α-CPMA, Fig. 1) is the key 

intermediate of soft anticholinergics, e.g., glycopyrrolate which is a well-known antagonist of 

muscarinic receptors and used for the treatment sialorrhea [1], hyperhydrosis [2], and overactive 
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