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Scheme 1 Structures of chiral compounds

1 ~7 . warfarin, ketoprofen, naproxen, ibuprofen, pyrrolidinyl norephedrine, rabeprazole, cetirizine
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Scheme 2 Protein stationary phase column
a. surface of activated silicone; b. intermediate compound for linked protein

with silicone(—NH—) ; c. protein; d. pre-separation molecular flow
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Table 1 Binding energy( AG) of protein with enantiomers, binding energy

difference A( AG) and separation factor ()

. . . AG/(kJ+mol =) A(AG)/(kJ-mol ") Separation
Chiral stationary phase Chiral compounds L .
R-( +) S-( =) Anticipated values  Experimental values  factor(a)
Human Serum Albumin warfarin -27.71  -30.51 2.80 2.6301] 1.28
ketoprofen -34.23 -36.12 1.89 >1.461) >1
naproxen -37.33 -36.12 1.21 <1.461" <1
ibuprofen -30.72  -30.47 0.25 <1.46!1) <1
a, -acidoglycoprotein ibuprofen -21.11  -23.45 2.34 2.510200 1.27
pyrrolidinyl norephedrine -24.91 -22.36 2.55 3.22021 1.36
rabeprazole -25.67 -29.01 3.34 3.5502) 1.40
cetirizine -24.66  -29.51 4.85 6.52(%] 1.87
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Prediction of the Retention Behavior of Chiral Compounds in
Protein Stationary Phase Column Using Molecular Docking

REN Xudong, XIA Donghui, LI Hua”
(Institute of Analytical Science ,Northwest University ,Xi'an 710069 , China)

Abstract The molecular docking techniques were used for predicting the interactions of two chromatographic
stationary phase proteins with four pairs of chiral compounds, respectively. The results showed that the order
of predicted binding free energies( AG) were consistent with the experimental order of chromatographic elution
peaks( R-(+) and S-( - ) type). Furthermore, the order of the absolute value of binding free energies
difference (A (AG) ) of the enantiomers ( R-(+) and S-( - ) type) were consistent with the experimental
separation factor( ). These suggest that the capability protein to identify different chiral compounds and the
elution order of compounds (R-(+) and S-(-) type) could be reflected by molecular docking.

Keywords protein stationary phase,chiral separation,enantiomers, molecular docking



