2013,47(4) :29 ~34/9MEYE, 55 2 2k ©29-

INTD B0 B 2R 5 W) B AL MR 2R 1 40 1 U
ISR TN A

(L MR R GHRGIE B, KA 13011852, NS RIESEBEAL T2 BE, W5k akig  024000)

[WFSBEA] 2012 -09 -01 [ X#kdRiIRES]A [ XEHS]1002 - 1280 (2013) 04 -0029 -06 [ HhEHZES]063

[ E] UXADECP) HAELT, FEFHFR(MAA) 4 - Z)F b (4 - Vpy) hoh i %
B A EFUFE iz B (DFT) 9 LC - WPBE J7 341 6 -31G (d, p) F 4, &3l CIP 6 7 2
F5MAA 4 -Vpy At Bk 0 THER 6 B AREKRWHAE 16T AR E 600 M E
1B AL i Bk B NBO W77 09 52 85 BORC R 25 6 8, R34 T CIP &5 WA 3 b 20Kk = 18] 40 B 1R A o JRE
BERASFHEFBERND M, EPTELERKNA,CIP 939 F KRR Loy Noogoh R B Eig H fn
O 5AMpe tp AL EAREAYREMFERRSEEM LANE T AFEEM:; Tk
Bk MAA 5§ CIP Bt o F I WA 1R A 58, AWML HE A 1:6, LT KA BRI, & KA
& f B (K, X CIP 8y R AR A 6 ) B3R, %o TR BRI 7 o CIP o 57 78 R & 4y 09 3 —
PR BERSF

[K§IR] HAYE; 0 THEREN; o BE;EH i HEMN

Study on Self — assembly System of Ciprofloxacin Molecular Imprinted
Polymers by Molecular Simulation
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(1. College of Resources and Environment, Jilin Agricultural University, Changchun 130118, China;
2. Department of Chemistry, Chifeng University, Chifeng, Inner Mongolia 024000, China)

Abstract; A molecular modeling approach was used to elucidate template — monomer interaction and the effect of
solvent on recognition of molecularly imprinted polymers ( MIPs). Ciprofloxacin ( CIP) was taken as a template
molecule. Methacrylic acid (MAA) and 4 - vinyl pyridine (4 — Vpy) were taken as functional monomers,
respectively. Density functional theory ( DFT) at the LC — WPBE/6 —31G (d, p) level was used to investigate
the geometry configurations optimization, the action sites, the natural bond orbital ( NBO) charges, and the
binding energies of the imprinted molecule with the monomers by means of Gaussian 09. The molecular imprinting
mechanism of CIP and the monomers and the influence of solvent were discussed. Results indicated that the N
atom on the piperazine ring and the carbonyl and the H atom on the quinoline carboxylic acid group of CIP
interacted with MAA and 4 — Vpy by hydrogen bonds. The imprinted molecule and the monomers formed ordered
compounds that were mutual remedy in the chemical group and space structure. The interaction between CIP and
MAA was stronger than that between CIP and 4 — Vpy, and the polymer of the ratio of CIP — MAA (1:6) in

toluene had lower energy. The details of the interaction between CIP and the two monomers were also given by this
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computing approach. The MIPs synthesized by CIP and MAA in toluene resulted in better molecular recognition

ability and absorbability. The molecular simulation can provide a theoretical reference for the further study on

CIP — MIPs.
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Parameters Species B3LYP PBEO LC - WPBE CAM - B3LYP WB97XD Exp*
(OF Y O 0. 1401 0. 1396 0.1387 0.1392 0.1392 0.1386
Cs - Cq 0.1369 0.1366 0. 1360 0.1363 0.1365 0.1359
C, —Cy 0. 1465 0.1459 0. 1462 0. 1461 0. 1465 0. 1460
R/nm Cog — Cyg 0.1448 0.1443 0.1442 0.1443 0.1446 0.1439
Cos — Ny 0.1358 0.1351 0.1349 0.1352 0.1352 0.1340
C3y —Css 0.1510 0.1503 0.1497 0.1502 0.1504 0.1495
C3g —Cyy 0.1504 0.1497 0.1493 0. 1498 0.1500 0.1493
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Parameters Species B3LYP PBEO LC - WPBE CAM - B3LYP WB97XD Exp?®
C, -Cy4 - Cs 120. 49 120. 46 120.27 120.29 120.32 119.34
Cs-Cy -Cy 116.57 116.77 117.02 116.85 116.99 118.14
C, -C5 -G, 121.66 121.55 121.43 121.48 121.44 119.84
®/° C, -C, -C¢ 118.49 118.62 118.92 118.76 118.77 118.84
C, -C, -Cy 121.82 121. 81 121.76 121.73 121.72 121.14
Ny, -G, =G, 118.88 118.98 119.16 119.03 119.10 119.24
Ce —Cs5 - Fy 118.63 118.85 119.12 118.89 118.99 119.24
Cy —C5 - Fy 118.71 118.68 118.52 118.54 118.61 117.74
C; —Cy — Oy 121.81 121.92 121.82 121.81 121.80 121.84
Cye — Cyg — Oy 123.05 123.10 123.25 123.10 123.23 122.94
Cys =Ny —Cyy 119.71 119.77 119.80 119.79 119.79 119. 64
Cy =Ny, —Cyy 120. 40 120.30 120.48 120.40 120.35 119.94
Ny, —Cyy = Csg 119.76 119.40 119.10 119.39 119.23 118.34
Cyy — Cs6 — Cs5 60.22 60.21 60. 17 60. 17 60. 14 59.74
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=Cs —Hg---0y;,  0.2207

Oy Hypy _0113 0.1743
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x4 E690) ETRERNPHIRFLEE E(KJ/mol)
BAFNEEH e(F/m)

sl E AE P

HES —7838520. 698 - -
il - 7838669. 541 -148.844 4.711
i -7838688. 123 -167.426 35.688
GiFS —7838654.248 -133.551 2.374
F i - 7838687. 802 -167.105 32.613
TR - 7838688. 944 -168.247 46. 826
THIEHIE: - 7838688. 264 -167.567 37.219
ISR - 7838676. 584 -155.886 2.228
7k - 7838690. 025 -169.327 78.355
AN —7838678. 832 -158.134 8.930
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