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Molecular modeling-assisted design and synthesis of pueraria isoflavonoi-imprinted

monolithic column
Zhao Jiawei,Zhang Liying,Jin Yang,Du Shuhu”
(School of Pharmacy ,NJMU ,Nanjing 211166 ,China)

[Abstract] Objective;To design and synthesize the pueraria isoflavonoid-imprinted monolithic column by molecular modeling, and
theoretically explore the mechanism of its specific molecular recognition. Methods:Genistein was selected as template,4-
vinylpyridine, acrylamide and methacrylate were selected as candidate monomers. Density functional theory (DFT) was adopted to
accurately predict the hydrogen bonding energy between template and different functional monomers,respectively. And then the
optimal functional monomer and the appropriate ratio of monomer to template were screened out. As a result,the pueraria
isoflavonoid-imprinted monolithic column was prepared by in situ polymerization method. Results:4-vinylpyridine was the optimum
functional monomer and ideal ratio of monomer to template was 2:1. Meanwhile, pueraria isoflavonoid-imprinted monolithic column
was successfully prepared. Conclusion:These results provide the theoretical reference for the design and synthesis of pueraria
isoflavonoid-imprinted monolithic column,and can be applied to the other non-covalent imprinting system.
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Figure 1 The chemical structures of the main isoflavonoids from radix puerariae, glc, 3-D-glucose
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Figure 2 The energy minimized conformations of 4-vinylpyridine, acrylamide, methacrylate and genistein
F1 LBRAEMAENEREGEH SHEEIERARINSELE
Table 1 Total interaction energy and hydrogen binding energy of genistein with different monomers
E*(a.u.) AE,.."(kcal/mol) AEy ¢ (keal /mol) a'(%)
YeBARE -917.279 3 - - -
TN I Bk e -247.316 6 - - -
H L IR -306.509 1 - - -
4-Z S e -325.709 4 - - -
I B - U AR R -1 164.603 0 -4.46 -3.23 72.4
HIE IR IR- YRR R -1223.803 4 -9.41 —-7.54 80.1
4-Z I e -G AR K —1243.005 4 -10.48 -9.67 923
(PIITOERE ) - YRR 2R -1411.927 7 -9.54 -6.90 723
(H EPVIRTR ) - YRR -1530.328 0 -19.13 -15.34 80.2
(4-ZITMEnE ) - YRR -1 568.730 4 -20.27 -18.67 92.1
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Figure 3 The optimized conformations of monomer-template

complexes with ratio of 2:1
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Figure 4 Photographs of the prepared MIP monolithic column
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