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Molecular Recognition of Benzoin and Bi-B-naphthol Analogues by
Chirex 3001-based Chiral Stationary Phase
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Abstract The simplified model of (R)-phenylglycine based chiral stationary phase (Chirex 3001) was built
to investigate the process of chiral recognition of benzoin and bi-f-naphthol and their analogues by molecu-
lar mechanics methods. The results showed that the driving force of chiral recognition came from the n-n
stacking, hydrogen bond and van der Waals interactions between the host and the guest molecule. The host
preferred to bind with S-enantiomers of benzoin and its analogues 1~3, and preferred to bind with
R-enantiomers of bi-f-naphthol and its analogues 4~6. This was consistent with the HPLC experimental
results. The separation factors were 1.02, 1.04 and 1.11 respectively for compounds 1~3 when n-hexane/
1,2-dichloroethane/ethanol (V' V' V=83.5 1 15 I 1.5) was used as mobile phase, and the R-enantiomers
were eluted first. The separation factors were 1.23, 1.26 and 1.11 respectively when n-hexane/
chloroform/ethanol (V' V. V=78.5 20 : 1.5) was used as mobile phase, and the S-enantiomers were
eluted first.
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Figure 1 Structures of the host and guests
(a) Structures of the CSP and Chirex 3001; (b) structures of benzoin and its
analogues (1: a-phenethyl alcohol, 2: benzion, 3: hydrobenzion); (c) structures
of bi-f-naphthols and its analogues [4: 1,1-bi-2-naphthol (BINOL), 5:
mono-methyl ether of BINOL, 6: 1,1-bi-2-naphthol cyclic ethers]

Weke: 254 nm, BEREAARL 5 pL. BESVE T K g,
WIEZ) 0.5 mg/mL.
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Figure 2 Minimal energy conformation of the CSP molecule
and the chiral recognition sites
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Figure 3 Optimum binding conformations of guest 3 with the
CSP molecule
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Table 1 #, o and AH of the CSP molecule with guest

AH/(kJsmol ") AAH/(kJemol ")

Guest fg/min  «

(R)-1 10.44 102 —59.81 —0.29
S)-1 10.59 —60.10
(R)-2 14.50 104 —60.14 311
(S)-2 14.99 —63.25
(R)-3 3397 L1l —70.69 —6.80
S)-3 3735 —77.49
(R)-4 2647 123 —78.62 )73
(S)-4 2226 —75.89
(R)-5 8.79 126 —63.46 1.89
S)-5 7.57 —61.57
(R)-6 5.39 1.09 —37.42 0.42
(S)-6 5.19 —37.00
0.06

5 0.04

<
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Figure 4 The chromatograms for the enantioseparation of
compounds 3
Mobile phase, V(n-hexane) . V(1,2-dichloroethane) : V(ethanol)=83.5 : 15 :
1.5; flow rate, 1.0 mL/min; column temperature, 25 ‘C; detection wavelength,
254 nm
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Figure 5 Optimum binding conformations of guest 4 with the
CSP molecule
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Figure 6 The chromatograms for the enantioseparation of
compounds 4
Mobile phase, V(n-hexane) : V(chloroform) : F(ethanol)=78.5 : 20 : 1.5;
flow rate, 1.0 mL/min; column temperature, 35 °C; detection wavelength, 254

nm
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