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Abstract; Quantitative structure - activity relationship studies the relationship between molecular structure and antibacterial activity, which can
provide a theoretical basis for predicting the molecular structure of new compounds, synthesizing and designing new isothiazolinone compounds.
Taking 10 substituted - 2 - phenylisothiazolinone compounds as research objects, and based on the quantitative structure - activity relationship
(QSAR) research method, the activity parameter database was established. The 6 -311G(d,p) base set in B3LYP calculation method of
quantum chemistry density functional theory was used to optimize the structure of the as-mentioned 10 substituted - 2 - phenylisothiazolinone
compounds to obtain the corresponding molecular structure parameters. The multiple linear regression ( MLR) analysis was used to screen out
the main structural parameters affecting the antibacterial activity of the target compounds, and a quantitative structure - activity relationship

model was established. The results of correlation regression analysis showed that the main structural factors affecting the antibacterial activity
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of substituted -2 - phenylisothiazolinone compounds were the bond order of the S=N bond (By_y ), the energy difference between the lowest

unoccupied molecular orbital and the highest occupied molecular orbital (E,_,;), and the octanol-water partition coefficient (1gP). The QSAR

model 2 of the obtained compounds had a good prediction effect. Besides, reducing the By y and E|_,; of the molecule or increasing the IgP was

beneficial to enhance the antibacterial activity of the substituted -2 - phenylisothiazolinone compounds. The QSAR model 2 had a good predictive

ability and presented a high reference value for the design and synthesis of new isothiazolinone compounds.

Key words: QSAR; substituted -2 - phenylisothiazolinones ; multiple linear regression; antibacterial activity

0 1 &

SEVEMEIRIER S A G W R — R B A I R R RE Y
FREAPEAR B A W0 RE AR N R
BeAtPELy AREE 7R PR O B 4R | RE 8 DUk % M 25 AR
SUOXTYNBE ECTE | B DL U R L B A R TS
PER AR 20 22 80 AR AR, S mEmk ok R 2 Ak A ik
T RS Tl KA By B ER7  dE A
PHAEAIR 0 R A5 B AR, N TR I T T Y S e
W R S AL A5 40, R P AT 5% 2 3 0 L 25 4 R A 7 AN W
b, Khalaj 2524 BOFINER T 21 FhEUR IR 7
WEE WS IR A6 A5 0 X 6 PR AR W BT B T I, A R
IR A7 AR WG H T 6 B A 22 TG BH M B A R T ORI
FH LR, TS R —ik" AW T
8 Fft 2 - (RIS mEMEIN -3 - -2 -3 ) R R AL &9,
RIZFACE TR 100 mg/ L B X A f 25 76
FF B 0 4 8 €00 3 28 BR T A I RO A 100%, 3k &
EARUT 10 4 2-BUR S5 Ems kiR AL A 4, S2 56 &
IUAEWEME IR | 5| AR 2 0 0 2R i1, HAE Wi A W
ETAEOE T =1

PEARR | B i 22 (1 BIF 53 35 R A S AR R0OC R B
7% (QSAR) J5 kW58 B BUAL & W 1) 4 F 4540 5 44
WPEZ I C R AR R T DUF F E e
FRGETTbT T HAR TS a1 (6 —4E 454 |
UL R L) 5 A Y R R AR 2 )
eI Bk i B R LI Ak 2 A A i S
FIE T LA S A R S T L) R R 38 i g
PR, 4 X 5 W M R 2 b & W 1) 5 5 R B
PERERFIE MRGE B 22 . T EE X BIF 5T S E s bk i 28 £k
VIR oy F 25 0 5 28 B 15 Tk 22 8] YOG R A R 40
Morley 257 18) 3 o foff FH 2= 22 56 F0 M K530 T U 38 Jr vs
TEAS — R NS5 Z ARG 3 - SEEmR R ) R AT B 2R K
ST B e /NI EE VR B I 9 % B 3 - S W AR R 3T A 4 1Y
SRS MRS 431 B JUART I AR | H - SO BRI U e
Z IRV S ARG 1SS SR A g e A
11 4~ Mannich §% 22K 7N S BEME KR 1k & W) 6174 5056
R, ST 45 SRR WS UL ik iy 7 SE A B, MIC,

FE, yyo By Loy QWA S TR D Z 8] 22 30 R 41
A

R T 2B S E M R R S AL S W S5 5 AR
TEPEZ I A ROC R A TAEZEEL T 10 FioAS [ 25 141 B
AR R S W WA AR R 16 5 00 R 980 42, ok 11k
“EUE R PREES B3LYP THE vk 6-311G(d, p) 3
X FEER AT AL TS B A W G L] 25
¥ 25 oy M A i A SRl £ T A
H53 0T, TR X A S W h i M 2R R I
FE T AR P SRR REOC R | BT AR TR X T |
FBIF S 28 1o 8 AT B O 170 S5 1 el bl ) 3% 781 7] A7 38
S ENE,

1 Wik

1.1 WP Ry

AT LAY, - 2 - 2R 5L S g sk bk i 2K Ak A5 4 R 1F
FEXFHR , WSCHR Y H3REL T — & 51 10 Rt -2 - 3k
S WE R B IRATT A= ) ( UL IR 1) 19 93 1 &5 4 S HO KA
BRI AT BRI G M B L G o 3 M B LA K P AT B 1Y
BRI B (MIC,,) 7R, #E QSAR W58 Wl MIC,,
B EARIFRIEAL H mol/L, A log (1/MIC) Ak & i
BB I ME, X 10 R ik & W0 b HEAL S 1 T M S 8
log(1/MIC){EZ) T3 1 o, b5 e # 37 E mARE R
R ALfE

o)

H

0 OO0

O
1}
~O-enDer~Dy-oen ~O—-Eoen
£ g h i i

BL o HUR -2 2R - SRR 1k 5 1 43 T
Fig. 1  Molecular structure of 2 - phenyl -

SERTINRT (1]
isothiazolinone compounds'~-



18

F1 BR-2-FE - REMRWMEML S HHTEEER
SLIG{E A0 TR E

Table 1 Experimental and predicted activities of
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2 - phenyl - isothiazolinone compounds

log( 1/MIC)

Composite

. Predict Residual Predict Residual
Experimental

(Model 1) (Model 1) (Model 2) (Model 2)

a 3.962 4 3.8353 -0.1271 3.8613 -0.1011
b 4.446 4 43138 -0.1326 43369 -0.1095
c 4.089 7 4316 1 0.2264  4.367 7 0.278 0
d 4.236 0 42825 0.046 5  4.309 4 0.073 3
e 4.0312 4.310 8 0.279 6 - -

f 4.038 7 4.0376 -0.0011 4.0828 0.044 1
g 4.684 6 45799 -0.1047 4.6494 -0.0352
h 4.704 3 44636 -0.2407 45197 -0.1846
i 4.339 8 4.3854 0.0456 4.3729 0.033 1
j 4.361 5 4.380 5 0.0190 43614 -0.000 1
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Table 2 The quantization parameters of compounds a—j

Comp. B Evomo E\umo E_y Q(S) Q(N) m D 1gP
a 0.907 1 -0.465 7 -0.112 4 0.353 3 0.388 0 -0.698 3 3.259 6 99.636 2 2.0923
b 0.906 3 -0.458 8 -0.120 5 0.338 3 0.387 9 -0.699 2 3.904 5 29.622 3 2.250 4
c 0.905 6 -0.463 9 -0.118 9 0.3450 0.391 8 -0.701 8 4.382 6 31.343 1 2.650 5
d 0.905 9 -0.463 2 -0.123 6 0.339 6 0.395 3 -0.703 6 2.8525 34.077 8 2.250 4
e 0.905 0 -0.459 9 -0.114 5 0.345 4 0.396 1 -0.701 6 2.901 4 34.802 2 2.650 6
f 0.907 5 —-0.460 2 -0.106 6 0.353 6 0.386 3 -0.698 6 3.117 3 61.343 3 2.579 4
g 0.904 7 -0.462 6 -0.121 2 0.341 4 0.394 3 -0.706 4 5.063 3 42.370 2 3.0134
h 0.907 0 -0.457 8 -0.113 6 0.344 2 0.381 6 -0.697 2 4.146 6 90.223 3 2.965 9
1 0.916 0 -0.472 9 -0.132 4 0.340 5 0.428 9 -0.682 0 5.996 2 102.404 5 2.743 8
] 0.918 2 -0.464 1 -0.122 1 0.342 0 0.4157 -0.672 9 5.290 7 86.474 3 2.868 5
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Table 3 The correlation analysis of activities and

structure parameters of isothiazolinones
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values of antibacterial activities
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