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Table 1  Structural parameters of ENRO calculated at the B3LYP, PBEO, LC-WPBE, CAM-B3LYP, and WB97XD levels and available

AEB:EC_EE_ zEM (D)

experimental data (R and @ are bond length and angles, respectively. )

Species B3LYP PBEO LC-WPBE CAM-B3LYP WB97XD Exp®
R(nm)
Cy-Cs 0. 1422 0. 1419 0. 1415 0. 1415 0.1418 0. 1423
Cye-Cos 0.1368 0. 1365 0. 1357 0. 1357 0. 1363 0. 1373
Cs-Fy 0. 1354 0. 1344 0. 1345 0. 1345 0. 1344 0. 1358
Cyg-0s9 0. 1253 0. 1247 0. 1241 0. 1241 0. 1244 0. 1274
N,,-Cyy 0. 1452 0. 1442 0. 1442 0. 1442 0. 1445 0. 1457
@(°)

Ce-Cs-C, 122. 64 122. 45 122. 34 122. 34 122. 38 123. 54

Cs-C,-Cy 116. 58 116.78 117.02 117.02 117. 03 115. 65
C,-C4-C, 121. 64 121. 54 121.43 121.43 121. 41 121.77
C;-C,-C, 120. 15 120. 13 120. 01 120. 00 120. 11 120. 27

C,-C,-Cq 118. 48 118. 61 118.92 118.92 118.77 118. 43
C,-Chg-0s9 121. 81 121.92 121. 81 121. 82 121.79 121.22
Cy-Cpy-Cog 115.13 114.98 114.92 114.93 114.97 116. 54
Cge-Cs-Fy 118. 63 118. 85 119. 11 119. 12 119. 04 117. 83

Che-Crs-0y9 123.05 123. 10 123.26 123.25 123.24 122.23
Cps-Nyy -Cyy 119. 69 119.75 119.79 119. 80 119.76 119. 34
Nyy-Csy-Css 119. 96 119.58 119.31 119.32 119.25 121.37
N,y -Cay-Cag 119. 74 119. 38 119. 09 119. 10 119.21 119. 57
Cyy-Ci6-Cis 60. 22 60. 21 60. 17 60. 18 60. 14 60. 37
Cyps-Cye-Cy 117.31 117.31 117.30 117.30 117.17 118. 41

* Exp:experimental data from Ref. [ 16]
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Fig. 2 Conformation of the template molecule and the functional monomer
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Fig. 3 Models of complexes formed from ENRO and MAA
Imprinted ratios of ENRO-MAA: (a) 1:1, (b) 1:2, (¢) 1:3 and (d) 1:4
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Table 2 Relevant parameters of the molecular imprinting interaction system of ENRO and MAA

Imprinted ratios H-bond numbers

Bond length (nm)

Action sites

1:1 5 03, --"Hgp—0s5, 0.1677
= Cy5—Hy; -~ 054 0.2197

Ce—Hg-054 0.2193

1:2 4 = Oy9-Hgy— 059 0.1761
= Cy5—Hy;, =04 0.2202

03, ---H;,—0;, 0. 1686

= Cp5—Hy -0y, 0.2232

03, Hgy — 04, 0. 1750

1:3 5 03, --H;,—0;, 0.1758
= Cg—Hg-0g 0.2193

049 Hgy—059 0. 1766

= Cg—Hg -0y 0.2219

049 7==Hgp—0s50 0. 1653

Op9~-Hyy — 04 0.1745

L4 7 05, —H;3-- 04 0. 1748
= Cy5—Hy;, -0 0.2320

03, ---H;,—0;, 0.1734

03, -==Hog—0y5 0. 1769

Table 3 Binding energies( AEy; ) of the complexes calculated at the
MIPs

B3LYP/631G(d,p) level (kJ/mol)

Species E AEy

ENOR —-3221646. 47 —

MAA —-804696. 958 —
Complex(1:1) -4026406. 35 -62.922
Complex(1:2) —-4831146. 963 —-106.577
Complex(1:3) -5635889. 592 —-152.248
Complex(1:4) -6440616.477 -182.175
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Fig. 4 Adsorption capacities of MIPs and NIPs in different

imprinted ratios
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THEORETICAL STUDIES ON MOLECULAR IMPRINTED INTERACTION
BETWEEN ENROFLOXACIN AND METHACRYLIC ACID

Yan-ling Wang', Jun-bo Liu', Jia-ni Sun', Shan-shan Tang', Rui-fa Jin’
(' College of Resources and Environment, Jilin Agricultural University, Changchun 130118)
(* College of Chemistry and Chemical Engineering, Chifeng University, Chifeng 024000 )

Abstract Enrofloxacin (ENRO) was taken as a template molecule and methacrylic acid (MAA) was taken
as a functional monomer. To investigate the best imprinting ratio of ENRO and MAA , the density functional
theory ( DFT) of quantum chemistry was used to simulate the self-assembly system of the molecularly imprinted
polymers (MIPs) formed by ENRO and MAA. The geometry optimization, the bonding situation and the
binding energies of ENRO with MAA in different proportions were studied. The molecular imprinting
mechanism and the interaction strength between ENRO and MAA were also discussed. The results showed that
the compound of the ratio of ENRO-MAA (1:4) had the lowest binding energy and the most stable structure.
In addition, the MIPs of different imprinting ratios of ENRO and MAA were prepared to study the binding
capacity of the polymers. The experimental results showed that the MIPs synthesized by ENRO and MAA with
the ratio of 1: 4 had the best adsorption capacity. The results showed that the conclusion of experiments was
consistent with the results of calculation. Quantum chemistry could be used to guide the optimization of the
imprinting ratio of the MIPs.

Keywords Enrofloxacin, Methacrylic acid, Molecular imprinting, Imprinting ratio, Computational

Simulation, Adsorption properties



