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Abstract; Chloramphenicol ( CAP) was used as imprinting molecule, 4 —vinylpridine (4-Vpy) was used as
functional monomer, and ethylene glycol dimethacrylate ( EGDMA ), pentaerythritol triacrylate ( PETA) and
trimethylolpropane trim ethacrylate (TRIM) were used as cross—linking agents in this manuscript. Based on the
®wB97XD/6-31G (d,p) method of density functional theory ( DFT), the interactions of CAP and AM bonding
were simulatited. The molar ratios of imprinting reaction and spatial configurations of stable complexes formed from
different molar ratios were studied. The binding energy ( AE) between cross—linking agent and imprinted molecule

as well as cross—linking agent and functional monomer were used to optimize the cross—linking agent. The results
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showed that when the imprinting molar ratio of CAP and 4-Vpy was 1 : 4, the number of hydrogen bonds was the

largest. The PETA was the proper cross—linking agent. Scatchard analysis revealed that CAP—MIPs had specific

adsorption sites for CAP in the concentration range. The maximum apparent adsorption capacity was 73.97 mg/g.

Key words: chloramphenicol; 4—vinylpridine ; computational simulation; molecularly imprinted polymer; prepa-

ration
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Tab 1 Bond angles of CAP calculated at the B3ALYP, LC-WPBE, PBEIPBE
and wB97XD levels and available experimental data

Species B3LYP LC-WPBE PBEIPBE wB97XD Explt®]

R/nm
03-N8 0.1231 0.1216 0.1221 0.1222 0.1235
C13-CI12 0.1392 0.1381 0.1388 0.1387 0.1399
C11-C10 1.4000 0.1389 0.1395 0.1394 0.1396
C16-05 0.1418 0.1407 0.1407 0.1408 0.1421
C17-C20 0.1533 0.1522 0.1525 0.1526 0.1536
C20-07 0.1431 0.1418 0.1419 0.1434 0.1442
C17-N9 0.1455 0.1444 0.1445 0.1446 0.1469
C18-06 0.1224 0.1217 0.1220 0.1218 0.1244

@/°
03-N8-04 124.61 124.79 124.86 124.65 125.97
03-N8-C13 117.66 117.57 117.53 117.66 115.81
04-N8-C13 117.73 117.64 117.61 117.69 118.22
C16-C17-C20 112.00 112.12 112.00 112.46 113.24
N9-C17-C20 111.91 111.77 111.84 112.12 109.98
N9-C18-06 124.91 124.53 124.90 124.87 126.76
C19-C18-06 118.34 119.06 118.55 119.24 119.94
Cl1-C19-CI2 111.06 111.30 111.22 111.23 110.18

H21[0. 521]
05[-0. 788 H22[0. 508]
* 07[-0. 795] i 2 PH9[0. 233]
ISR e L NIO[-0. 458]
‘@01[-0.300. @ ﬂ
03[-0. 392]’ 06[-0. 614ﬁ e 9 J JHB[0. 233]
(A) (B)
@ @9
Cl (0] N C H

B2 CAP(A)5 4-Vpy(B)# NBO B4
Fig 2 NBO chanrges of CAP (A) and 4-Vpy(B)
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AW B H 70 2.5.7.9, X U] Ff A ED L
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Fig 3 The complex configurations of CAP and 4-Vpy at different molar ratios
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FHARATENI 43+ 5 D Re SRR SR G T8 i e BE 52 1L I
PEMREY), sCHAETIE R GYIIEE L IR E
Y BRAL 27 PR o, ] s 5 e 2R W ) TR Pk R
TR MIPs BEEA —& B NIE DLAERELIT,
MA —E W R LR 5 BNl 4§ 1455, Bk iy
SRR G ERIR A A 6 BE N T 5 DR sk
45468, EGDMA PETA TRIM =550 5 Bk 43
T CAP Wifig ik 4-Vpy MZEGHEILIE 4, K 4 7]
M T BYZCIRR) 5 BRI 43§ CAP BYSE & REANLHR
T HSIRE AR 4-Vpy W45 ARk, H S T E 4

FHIIRE IR ML 5 E-58.26 kI/mol (% 2) , Uil =
PRSI EE A E N CAP-MIPs BY3SHER], (HJE:
T PETA SENIE/ T CAP 454 i, 5 DhRE ik
4-Vpy &5 & re ik, Ik, PETA & S 1E N0
CAP-MIPs )5S,
&2 CAP 54-Vpy EREERKMILAIT
ZEHE(AE) (kJ/mol)
Tab 2 the Binding energies (AE) of CAP and
4-Vpy in different imprinted molar ratio (kJ/mol)

Molar rations 1:1 1:2 1:3 1:4

AE(kJ/mol ) -58.26 -126.67 -187.66 -234.36
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ey — R UBRR, B2 BME R4, & B Nano
Measurer 1.2 {0 ERG Y ROER A TRAR 045 40 HT
LERFEW] CAP-MIPs 5 NIPs B2 HI7E 180~370 nm
(CFEPRAZ 285 nm) 5 130~350 nm (K4 224 nm)
YU [l Y, CAP — MIPs B K742 B K, X AT REJE 1 T
CAP-MIPs HEHL 43 F I A7 7 i A — 5 14 25 [B) 44
L TR AR T

FERAET I 451, R H Scatchard J7 B iff —
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Fig 4 Binding energies (AEB) of CAP and cross—linking
agents( CL) as well as 4-Vpy and cross—linking agents( CL)
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Fig 5 Equilibrium adsorption amount of MIPs and

NIPs synthesized with different cross—linking agents
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Fig 6 Equilibrium adsorption amount of CAP-MIPs

and NIPs in different molar rations
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Fig 7 SEM photographs and particle size distributions of CAP-MIPs and NIPs
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Fig 8 Scatchard plot of CAP-MIPs
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