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Effect of Functional Monomer on Retention Factor
of Chiral Racemate
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In this work, molecular imprinted polymers (MIPs) using the template of the N-CBZ (carbobenzyloxy)-L-phenylalanine, MAA
and 4-VPY as a monomer, EGDMA as a crosslinker and AIBN as an initiator were considered. The prepared polymer
particles (Ca. 25-35 um) were packed into a chromatographic column (3.9 x 150 mm). The chromatographic characteristics
of the retention on the MIP were experimented with acetonitrile as a mobile phase at the flow rate of mobile phase, 0.5
mi/min. The retention factors and resolutions of chiral racemate of the N-CBZ-D, L-phenylalanine were measured. The results
showed that the retention factor and resolution by the two co-monomer imprinting polymer were higher than the single
monomer imprinting polymers, which indicated an increase in the affinity of the MIP with the sample as a result of the
cooperation effect of the binding sites.
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N-CBZ (carbobenzyloxy)-L-phenylalanine, N-CBZ-D-phenylalanine,
MAA (methacrylic acid), 4-VPY (4-vinylpyridine)+= Sigma (St. Louis,
MO, USA), AIBN (2,2’-Azobis(isobutyronitrile))< Junsei Chemical
Co. Ltd(Japan), EGDMA (ethylene glycol dimethacrylate)= Fluka
(Buchs, Switzerland), acetic acid (analytical grade)+= Oriental Chemical
Industries (Incheon, Korea)ol| A} 23150 th ol EU O] EE, W&
£, o4 E& HPLC-grade 2 G4+3}at (MDA Y3 AT
oliel Aot e AAe flol Bhe ALSAT RS E
o} B (Division of Millipore, Waters)$} & (HA-0.45 pm,
Division of Millipore, Waters)E o] -&-3}a] o 33F & AL &3] Y
t}.
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HPLC A|Z2H o &+ Waters 600s Multisolvent Delivery
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Associates, Milford, MA, USA), Rheodyne injector (20 [l sample
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FHEAE A A

Table 1. Scheme for the preparation of molecular imprinted polymer in this
work

Polymer Template (mmol) Monormer (mmol) | Cross-linker (ml)| Initiator (g)] Porogen (ml)
N-CBZ-L-phenylalanine | MAA/4-VPY EGDMA AIBN ACN
Pl 1 50 5.66 0.1 9
rn 1 94/8 7.55 0.1 9
P3 1 88 7.55 0.1 9
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Fig. 1] 4] N-CBZ-L-phenylalanine®] F#+z& RH Noj| v 4
2 24717} Q719 JAZ Nt 23 Ax A AALEES
AN BR @Fegde] Aot 1@ EE N-CBZ-L-
phenylalanine-2 MAAS} oFgh =42 S A8t So] A<
o] A3 4 AW 3B YR 72 Beol &
B o]x) R 7154 GFAR Bo] AHEEE MAAE X
2 2 m2l )9 AAE ¢HT 25 o] LS oy
2B FAATS 4 & 5 Uk BL vy &
FAZ4ES 2y 9o o5 B9 ggo] Frige] u
% BRAL $22%9 402 ARAYE AANFPLE 3
o FHEAY A FAAE AT

o (o]
HN.,, HN
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N-CBZ-L-phenylalanine N-CBZ-D-phenylalanine

Figure 1. Chemical structure of N-CBZ-D,L-phenylalanine.

A A
L&y
O OH O OH NF NZ

MAA 4-VPY

Q

OH
E:'/?N%;\\o/\Q

s}
N-CBZ-L-phenylalanine

l Polymerization

Extraction 2
OH
HN.,
O
o

N

. Dissociation
A& Association

MIP

Figure 2. Schematic representation of molecularly imprinting process of
N-CBZ-L-phenylalanine.
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Figure 3. Effect of water contents in the mobile phase on the retention
factors of N-CBZ-D,L-phenylalanine ((a)=P1, (b)=P2, (c)=P3).
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Figure 4. Chromatogram of the two enantiomers on P1 (Mobile phase :
ACN/H20=99/1 vol. %).
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Figure 5. Chromatogram of the two enantiomers on P2 (Mobile phase :
ACN).
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Figure 6. Effect of water contents in the mobile phase on the selectivity
factors of N-CBZ-D,L-phenylalanine.

2 o

N-CBZ-L-phenylalanine S F3 25 3} 11 MAAS} 4-VPYE
Asd wRAE Sd FAZ LEAS FASA.
N-CBZ-L-phenylalanine®} MAA, 4-VPY& 442 4% 9 9e
ol w3 glow o L AW £FAATE 43T Ak &
FEEE 71548 THAZ AMEFO 2 gt GFA 9 HEE
Atolo A 4528 adE Uit A48 A7e Jstd £
QB MAASE 4VPYE 7154 BRAZ & 2R 28
ol X A FAA7 FLAER] MAAE AHE-S TLRA A 9]
AFIAEG 12 AH E&L2 FRAY BT =540} 4
4%1 MAASL 47144%1 4-VPYE 4 AHS o2 AL o]
A2 )91 N-CBZ-L-phenylalanine®} N-CBZ-D- phenylalanine 2}
FEEE F7HE & AU EFE AR 754 GEFA R

dtod Alzd BAAY nEAE 712 B B8 HRT A
dEZ 9 Tl o FHAsHA A2 4 S Aotk

2t A}
2 A7E dstdga nespddTdad FUsg
ov, 2FYYTEY/EATAHY A7 Ade] A}
=gy



Zin, Y. Z., Effect of Functional Monomer on Retention Factor

—

~J

10.

1L

REFERENCES

. Yu, C. and K. Mosbach (2000), Influence of mobile phase composition

and cross-linking density on the enantiomeric recognition properties of
molecularly imprinted polymers, J. Chromatogr. A. 888, 63-72.

. Failhurst, R. E., C. Chassaing, R. F. Venn, and A. G. Mayes (2004), A

direct comparison of the performance of ground, beaded and
silica-grafted MIPs in HPLC and Turbulent Flow Chromatography
applications, Biosensors and Bioelectronics 20, 1098-1105.

. Lin, Z. S, Y. L. Xu, C. Yan, and R. Y. Gao (2004), Preparation and

characterization of molecularly imprinted monolithic column based on
4-hydroxybenzoic acid for the molecular recognition in capillary
electrochromatography, Anal. Chem. Acta. 523, 243-250.

Nilsson, J., P. Spegel, and S. Nilsson (2004), Molecularly imprinted
polymer formats for capillary electrochromatography, J. Chromatohr. B.
804, 3-12.

. Chen, X, C. Yia, X. Q. Yan, and X. R. Wang (2004), Liquid

chromatography of active principles in Sophora flavescens root, J.
Chromatohr. B. 812, 149-163.

. Kugimiya, A. and T. Takeuchi (1999), Application of indoleacetic

acid-imprinted polymer to solid phase extraction, Anal. Chim. Acta. 395,
251-255.

. Blomgre, A., C. Berggren, A. Holmberg, F. Larsson, B. Sellergre, and K.

Ensing (2002), Extraction of clenbuterol from calf urine using a
molecularly imprinted polymer followed by quantitation by
high-performance liquid chromatography with UV detection, J.
Chromatogr. A. 975, 157-164.

Yano, K. and 1. Karube (1999), Molecularly imprinted polymers for
biosensor applications, Trends in Anal. Chem. 18(3), 199-204.

Snowden, T. S. and E. V. Anslyn (1999), Anion recognition: synthetic
receptors for anions and their application in sensors, Current Opinion in
Chem. Bio. 3(6), 740-746.

Park, J. K., H. Khan, and J. W. Lee (2004), Preparation of phenylalanine
imprinted polymer by the sol-gel transition method, Enzyme and
Microbial Technology 35, 688-693.

Allender, C. J., K. R. Brain, C. Ballatore, D. Cahardc, A. Siddiqui, and C.
McGuigan (2001), Separation of individual antiviral nucleotide prodrugs
from synthetic mixtures using cross-reactivity of a molecularly imprinted
stationary phase, Anal. Chim. Acta. 435, 107-113.

12.

13.

14.

15.

16.

17.

18.

19.

20.

265

Ly, Y., C. X. Li, H. S. Zhang, and X. H. Liu (2003), Study on the
mechanism of chiral recognition with molecularly imprinted polymers,
Anal. Chim. Acta. 489, 33-43.

Wistuba, D., and V. Schurig (2000), Enantiomer separation of chiral
pharmaceuticals by capillary electrochromatography, J. Chromatohr. A.
875, 255-276.

Ulbricht, M. (2004), Membrane separations using molecularly imprinted
polymers, J. Chromatogr. B. 804, 113-125.

Wulff, G. (1995), Molecular Imprinting in cross-tinked materials with the
aid of molecular template-a way towards artificial antibodies, Angew.
Chem. Int. Engl. 34, 1812-1832.

Kriz, D. and K. Mosbach (1994), Competitive amperometric morphine
sensor based on an agarose immobilized molecularly imprinted polymer,
Anal. Chim. Acta. 300, 71-75.

Piletsky, S. A., E. V. Piletska, A. Bossi, K. Karim, P. Lowe, and A. P. F.
Turner (2001), Substitution of antibodies and receptors with molecularly
imprinted polymers in enzyme-linked and fluorescent assays, Biosensors
& Bioelectronics. 16, 701-707.

Kempe, M. and K. Mosbach (1997), Direct resolution of naproxen on a
non-covalently molecular imprinted chiral stationary phase, J.
Chromatogr. A. 664, 276-279.

Huang, X. D., F. Qin, X. M. Chen, Y. Q. Liu, and H. F. Zou (2004), Short
columns with molecularly imprinted monolithic stationary phases for
rapid separation of diastereomers and enantiomers, J. Chromatogr. B.
804, 13-18.

Dauwe, C. and B. Sellergren (1996), Influence of template basicity and
hydrophobicity on the molecular recognition properties of molecularly
imprinted polymers, J. Chromatogr A. 753, 191-200.

21. Pap, T., V. Horvath, A. Tolokan, G. Horvai, and B. Sellergre (2002),

22.

Effect of solvents on the selectivity of terbutylazine imprinted polymer
sorbents used in solid-phase extraction, J. Chromatogr. A. 973, 1-12.
Simon, R. L. and D. A. Spivak (2004), Performance analysis of
molecularly imprinted polymers for carboxylate and aminophosphate
templates using commercially available basic functional monomers, J.
Chromatogr B. 804, 203-209.



