MR ERRH Modern Food Science and Technology 2014, \Vol.30, No.6

MEEXPRAERUESYMEE TR
EEMRRRIRTT

ER#ALL, E£FRE, BuE, TEH
(JARBULIFRRELE AWM IAER, J %L 525000)

E: LT 2 F 8M-E % 7 (QSAR) AT 3 #2 K PEL BS S AL A4t A A & B3 Lo A SUR A8 T35 3% 326 (DFT)
A3 ARG T B A FE E Y 11 A a5 BOR TER R £ LA 48 R E M K R o 42 BLYP/6-31G* AP it T st AR 7
BRBE RAL A 09A X TR F ALK, FRARAEHE THTLEMERK, B35 TF F =135 4755 bl 172 20K 7B B8 R L& %)
RKIATFEE MG 22 AE S 2R BMAK R T4, KA G— A R A0 A TN AL /) o 45 R R a5 R T BB £ 4064
RKATREFHE R HiE k2 (Eumo) AMBHIE () ZEMXXF, QSAR BA ZBL O 6 RIKE 3l it = . AR IEF R
Mo & 2B otaxt BHOR T BRER RS FH 0 E 2R £, ELumode p K, SH EHAK, P74 QSAR BRI 1% A (b i % 1%
BT 6 TN 2R

FEEA: ST EARTERE LA, REFEN, REMRXR, BELRHLR

YEES: 1673-9078(2014)6-98-102

A QSAR Study on Antibacterial Activity of P-hydroxybenzoate Esters

QIU Song-shan, JIANG Cui-cui, ZHOU Ru-jin, WANG Deng-ju
(College of Environmental and Biotechnology Engineering, Guangdong University of Petrochemical Technology,
Maoming 525000, China)

Abstract: The molecular structures of eleven kinds of p -hydroxy benzoate esters were optimized by using density functional theory (DFT)
B3LYP method of quantum chemistry, and the quantitative structure-activity relationship (QSAR) of these compounds was studied. Sepwise
multiple linear regression was used to select the descriptors and togenerate the best prediction model that relates the structural features to
inhibitory activity. The results suggested that ELumo and p had positive correlation on the activities of p-hydroxy benzoate esters, with correlation
coefficient of 0.9910. The results showed that the lowest unoccupied molecular orbit ELumo and the increase of dipole moment p were the main
independent factors contributingtothe antifungal activity of the compounds. The antifungal activity increased with the increase of ELumo and .
The obtained QSAR model could provide theory reference to design p -hydroxy benz cate esterswith stronger antibacterial activity.
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Table 1 Samples of p-hydroxybenzoate esters

No. O] %5 & 2T K
1 MHEERFRFE Mp-HB HAERO
2 sAEERFTRCOE  E-pHB ik HKEE
3 *F 52 A5 OR P BR 7 B Pp-HB  HZEKRO
4 HBEEARFRFEAE  IPp-HB  HAEEZO
5 X AR BT B B-p-HB" #HEHO®
6  MAEERFHRFTE  IBp-HB #o®,F
7 MAEAORFERGERET  A-p-HB #o
8 st H#ERFERFKEE  |A-p-HB #a
9 AR TFER RS H-p-HB #o
10 MAERFTHREFE  O-p-HB #o
11 MRARFTHRFFE  10-p-HB #o
12 HEARXTHRELE  N-p-HB o
13 MERARTRFE  Bep-HB #o

Er b sk B3>99%; O R AT AHE BAL FX ) AR
3, @ik EAL ARG, WA ZR TR ER
BR8], @it o X7 T Tokyo Chemical Industry Co., Ltd.
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Table 2 The antibacterial activity of p-hydroxybenzoate esters and the quantum chemical parameters at the B3LYP/6-31G*lewvel

a4 Logty,  ZPE/KkJ/mol) Euxomol/eV  ErumoleV A EEV  Er/ hartree ) wD
M-p-HB ) gg0 387.830 -0.24503  -0.05006 0.19497  -586.37  132.012 1.1489
E-p-HB 1973 462143  -024388 -0.04860 0.19532 -584.692 130.379 1.1643
Pp-HB 55 537.032 -0.24360  -0.0482  0.1954  -504.005 119.539 1.2516
IP-p-HB 5 103 535.235 -0.24325 -0.04748 0.19577 -506.019 120.335 1.2441
B-p-HB ) 789 611.274 -0.24343  -0.04798 0.19545 -653.319  149.936  1.1227
IB-p-HB 4 460 610.642 -0.24388  -0.04838 0.1955  -753.322 176.814 . 1.0980
AP-HB 537 686271 024333 -0.04789 019544 -713.634 172194 1.0770
IAP-HB 7 685.585 -0.24342  -0.04795 0.19547 -812.635 178.229/ 1.0266
Hp-HB 7 836.017 -0.24327  -0.04777 0.1955  -812.262 178.578 1.0296
O-p-HB ) 599 911.180 -0.24324  -0.04772 0.19552 -748578 174.759 1.0897
0-p-HB  1.491 910.223 -0.2433  -0.04780 0.19550° -810.577 - 179.75 1.0991
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Table 3 The correlation coefficients of p-hydroxybenzoate esters
at the B3LYP/6-31G*lewvel

R Er ZPE Enomo Eiumo ©~ AE n p
Logtip 0.974 -0.827 -0.146 -0.186  -0.058 0.956 -0.977
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R=0.996, R?=0.991, R42=0.988, F=266.539, n=11,
Sig.<0.000.
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Fig.1 The scatter graph of experimental and calculated at the
B3LYP/6-31G*lewvel
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Fig.2 Plot of residual values at the B3LYP/6-31G*lewvel
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Table 4 The residuals of QS AR model at the B3LYP method

Compounds ELUMO/eV wD p calculated  experimented  residuals
N-p-HB -0.04770 1.1699 . 203.892 1.443 1.565 0.122
Be-p-HB -0.04966 1.2605.~ 174.276 1.689 1.462 -0.227
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