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The Quantitative Structure-Activity Relationship of the Antibiotic Properties of Pyrolines

LI Jianyong, ZHANG Jiyu (Lanzhou Institute of Animal and Veterinary Pharmaceutics Science, Key Lab of New Animal Drug
Project, Chinese Academy of Agricultural Sciences, Lanzhou 730050, China)

ABSTRACT: OBJECTIVE To study the quantitative structure-activity relationship of the antibiotic properties of a series of
pyrolines. METHODS Pyroline was acted as a lead compound and new twelve hydroquine compounds were synthesized.
Combined with clinic practice, staphylococcus was selected as a pathogenic bacterium by which effective coefficients were
measured. RESULTS It followed: Hansch QSAR equation was 1g1/MIC=0.035 0 1 -0.015 3 11 +0.178 4 0 +0.002 0 MR-1.621 3 I+
4.441 5, n=13, r=0.808 9, F=2.65(0=0.05). When iso-propylhydroquinone were used to prove the equation, there were some certain
effective significance for its equation forecasting compounds’ activity. Through selecting significant action parameters, it was
followed that there was 58% correlation between indicator variance (I) and antibacterial activity. Therefore, antibacterial mechanism
of hydroquinones was carried out by oxidization and reduction reaction. CONCLUSION The experiment provides some certain
clue and basis for finding farther effective pyrolines and explaining its action mechanism.

KEY WORDS: pyroline; antibiotic properties; quantitative structure-activity relationship(QSAR); Hansch
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Fig1 The structure of pyroline
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Fig 2 The structure of phenols and hydroquinones
A-phenols; B-hydroquinones
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Tab 1 The results of minimum inhibitory bacteria concen-
tration (MIC) of fifteen pyrolines (ug-mL ")

b 7 ke
R TN R s
[Nz R BRPE
A 625.0 312.5 156.2 19.5 9.8
B 156.0 625.0 312.5 39.0 49
C 156.3 19.5 2.45 4.9 4.9
D 78.1 2.4 2.45 0.3 9.8
E 625.0 78.1 49 4.9 39.0
F 625.0 78.1 4.9 4.9 39.0
G 625.0 78.1 19.5 9.5 19.5
H 2 500.0 312.5 19.5 19.5 156.3
1 5000.0 321.5 39.0 4.9 2.4
J 5000.0 5000.0 78.0 78.0 9.5
K 625.0 125.0 625.0 625.0 19.5
L 1250.0 5000.0 312.5 625.0 625.0
M 1250.0 5000.0 312.5 625.0 156.0
N 2 500.0 2 500.0 1250.0 1250.0 78.0
(6] 5000.0 5000.0 2 500.0 2 500.0 1250.0
1.2.4 Hansch ¥ QSAR TN SETE DL

AR EHZ, 2 AVHURSE R, THEHREESA S
B, HERNE 2.
2 H#R5ITR
2.1 Hansch 757 R A7

I PSM(SEHIBE 240 i, 22 BBt it
BHATZ eV, T AR 3. 40 G50TR: X}
SHIEERE, ZEIH: 1o 7 o MR, Lo HE[A]
IH, b(1)=0.0884, b(1)=0.0350; b (2)=-0.1957, bQ)=
-0.015 3; b (3)=0.0476, b(3)=0.1784; b (4)=0.0407,
b(#)=0.0020; b™(5)="0.823 6, b(5)=—1.621 3, a=4.4415,
r=0.808 9. b" M) LS EI A REL bM)KI%S
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Tab 2 The calculated results of substituent parameters of 13

hydroquines
wEY) R T c MR I Ig(/MIC) gt
A CH; 056 —0.17 55 0 3.803
B OCH; -0.02 -027 778 1 3.523
C Cl 071 023 603 0 4.469
D Br 0.86 023 89 0 5.796
E CF; 088 054 502 0 4553
F C,Hs 1.02 -015 103 0 4.450
G C(CH3); 198 -020 196 0 4243
H H 0 0 103 0 3.751
I (CH3N)  -424 012 3156 0 4.625
J (CHN)'  —6.52 012 3540 0 3.454
K CoH;N;O3S -1.48 003 60.62 1 2.749
L CHoN;0,8 2.0 0.03 5047 1 2.694
M COCH;  —0.55 050 11.18 1 2.386

W REBURE: n-BUKSHG o~ NS HG MR-BRIT: 1-HR7R A
MIC— /N <5 7 2] BR TR 1 245 004 S8

Note: R-substituent; w—hydrophobic parameter; oc—electric parameter;
MR-mole refraction; I-indicator variance; MIC-minimum inhibitory
concentration for staphylococcus

®3 T EMMK

Tab 3 Analytical table of variance

SOURCES SS DF MS F
TOTAL 10.73 12
u 7.02 5 1.40 2.65
Q 3.71 7 0.53

[ 577 R . 1g1/MIC = 0.035 0. — 0.015 3 o+
0.178 46 +0.002 0 MR — 1.621 31+ 4.441 5, n=13,
r=0.808 9, F=2.65 (¢=0.05) (1)

HPGEEH BB IS E, RS AT,
%GBT, k15 b7(5)=-0.767 7, b(5)==1.511 3,
a=4.349 3, r=0.767 7.

R4 FENME

Tab 4 Analytical table of variance

SOURCES SS DF MS F
TOTAL 12
U 0.589 4 1 0.589 4 15.790
Q 0.410 6 11 0.0373
(B[ 5 FE Ry« 1g1/MIC=-1.511 31+4.349 3, n=13,
r=0.766 3, F=15.79(0a=0.01) )

2.2 Hansch 755 2205 M 30C R K40 HT

Fa(1), THEERZIRNAGE T2 HT 0 5 P R
1 1gl/MIC K 4.462, SZH{H N 4.472(MIC :
4.9 ug-mL™"), MIfAl LA XL S PR s AT —
SE NS

JiRER MIC Ak £ bt 48 72 BRI 1) S (G
IR P (mol- L7, #7RETH L IRl 1.14;
T o MR ZEiZ B AR B4 0.047 6
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