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Preparation of Molecularly Imprinted Chiral Monolithic Column and Its
Applications for Separation of Diastereomers
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CHEN Xiao-ming XIAO Xiang-zhu
National Chromatographic Research & Analysis Center Dalian Institute of Chemical Physics
The Chinese Academy of Sciences Dalian 116011  China

Abstract A cinchonine imprinted chiral monolithic column was prepared for the separation of the di-
astereomers of cinchonine and cinchonidine by in-situ molecular imprinting technique. This type of
molecularly imprinted column can be prepared only by a single-step procedure. In order to improve the
selectivity and efficiency a new in-situ molecular imprinting polymerization system was introduced by
adopting porogenic solvents of toluene and 1-dodecanol with relatively low polarity and appropriate ra-
tios of polymerization mixture. Diastereomers of cinchonine and cinchonidine were fully separated both
under isocratic and gradient elutions on the chiral monolithic column. The broad peak shown in isocrat-
ic elution could be improved in gradient elution. Effects of mobile phase composition flow rate and
temperature on retention and separation factor were investigated. Due to the large throughput pores in
the chiral monolithic column low backpressure was observed during the separation process and a sepa-
ration factor of 3.18 was obtained at 1.0 mL. min. The increase of temperature could improve the sep-
aration factor and a maximum separation factor of 5.40 was obtained at 60 C .

Key words molecular imprinting in-situ polymerization chiral separation diastereomer

23

25 pm

Matsui

2002-02-09
1976
0411 3693409.
No. 29725512 .



5 - 437 -

Lo
1 a=ken' kep ken' ke
1.1
CN CD 2
2.1
MAA
EDMA Sigma 3 1
100 g L 2
1.2 3
78 mg 0.265 mmol
AIBN 8.75 mg 3 Matsui
MAA 91 mg 1.06 mmol EDMA 830 4
mg 200 mg 1.30 ¢
5 min
150 mm X 4 mm i.d. 120m?> g 7 “ ”
45C 12 h 90 %
HPLC - 2.2
4:1
1.3
LC-10A 8
Shimadzu Kyoto Japan
WDL-95 3
- l-abc l-a 2
280 nm 1-b 1-c
k’ k"= tg-ty to R
a : b c
1
2
1 1
2
00 0 w0 w0 e 0 096 0 40 S0 6 70 60 0 e w0 s eo o
¢/min 1/ min t/min
1 a b c
Fig.1 Chromatograms of cinchonine CN and cinchonidine CD under isocratic a
stepwise gradient b and linear gradient ¢ elutions
Conditions a acetonitrile-acetic acid 98:2 in volume ratio b stepwise gradient program 0 min — 20 min acetonitrile-acetic acid 98:2

in volume ratio 20 min— 50 min acetonitrile-acetic acid 90:10 in volume ratio ¢ linear gradient elution was run from 99:1 to 90:10 in vol-
ume ratio for acetonitrile-acetic acid within 15 min and hold for 25 min. Flow rate 0.5 mL min. Sample size 4 pL containing 10 g CN and 10
ng CD.
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Table 1 Effect of acid content in mobile phase on retention
¢ acetic acid % Pex ko
1 23.76 7.54
3 3.05 0.99
5 0.25 0.04

Mobile phase acetonitrile containing different concentrations of
acetic acid under isocratic elution at a flow rate of 0.5 mL min.
Individual sample was injected to determine the retention time.

Sample size 4 pL containing 10 pg cinchonine or 10 pg cinchoni-

dine.
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Table 2 Retention factors and separation factors of CN and CD
at different flow rates

Flow rate mL min ke’ kep' a
0.5 3.05 0.99 3.07
1.0 2.69 0.85 3.18
1.5 2.67 0.80 2.84
2.0 2.04 0.72 2.82

Mobile phase acetonitrile-acetic acid 97:3 in volume ratio
under isocratic elution. Individual sample was injected to deter-
mine the retention time. Sample size 4 pL containing 10 pg cin-

chonine or 10 pg cinchonidine.

Table 3 Retention factors and separation factors of CN and CD
at different temperatures

0 C koy' by a
20 2.96 0.81 3.66
30 3.83 0.90 4.24
40 4.23 0.86 4.91
50 5.19 1.05 4.95
60 6.59 1.22 5.40
70 7.97 1.48 5.40

Mobile phase acetonitrile-acetic acid 97:3 in volume ratio
under isocratic elution at a flow rate of 0.5 mL min. Individual
sample was injected to determine the retention time. Sample size

4 pL containing 10 pg cinchonine or 10 pg cinchonidine.
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