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Fig. 1 Chemical structures of pyridinone derivatives
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6 AShi I - A 2 A3 5204 (1H ) -IEnE
il (2a), EILEAE, P23 28%; #iri: 197.6~
200.1C; TR (KBr) Uw: 3176, 3056, 2921,
1625, 1563, 1482, 1446 cm™'; '"HNMR (DCCls)
& 1.952 (3H, s, 2-CHs), 5.882 (IH, s, 5-H),
7.39%4~ 7.621 (10H, m, plrH); MS (FAB) m/z:
310 (M+ HY): iF54H (CisHisNO2S): C, 69. 88;
H, 4.89; N, 4.53; S, 10.29. SEiil{f: C, 69.81;
H, 4.83; N, 4.50; S, 10.29.

1, 2436 R M3 33-4 (1H) -mgne
fiil (2b), EEAE, P2 48%; BT 181.5
~ 184.1°C; IR (KBr) Uy.: 3163, 3083, 2975,
2935, 2869, 1612, 1559, 1499, 1442 cm™";
'HNMR (DCCly) & 1.330 (3H, t, 2-CH,CH3),
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1.509 (3H, t, I'-~CH,CH3), 2.953 (2H, ¢, 2-
CH,CH3), 4.390 (2H, q, 1'-CH,CH3), 6.331
(IH, s, 5-H), 7.470~ 7.504 (5H, m, ph-H);
MS (FAB) m/z: 276 (M+ H*); TF5AH (CisHyy
NO,S): C, 65.43; H, 6.22; N, 5.09; S, 11.64.
SCM{: C, 65.40; H, 6.08; N, 4.99; S, 11.58.

6 B AE 1- - 2- £33 3204 (1H) -nknE
B (2¢), B8R, PR 40%; Fri: 180.9
~ 183.2°C; IR (KBr) Uy.: 3 178, 3 056, 2 963,
2923, 2853, 1618, 1559, 1472, 1437 em™ ;
'HNMR (DCCly) & 1.237 (3H, t, 2-CH,CH3),
2.878 (2H, q, 2-CH,CH3), 3.769 (3H, s, I'-
CHj3), 6.341 (1H, s, 5-H), 7.355~ 7.407 (5H,
m, pkH); MS (FAB) m/z: 262 (M+ H"); if
BAE (ClaH;sNO.S): C, 64.34; H, 5.79; N,
5.36; S, 12.27. SEWA{H: C, 64.28; H, 5.71;
N, 5.38; S, 12.15.

X ERI -1, > R334 (1H) -
MERE B (2d), H AR, MR R 38%; Al
156.2~ 159.0°C; IR (KBr) Up: 3 171, 2931,
2825, 1620, 1561, 1492, 1358, 1242, 1082,
1058 em™'; 'THNMR (DCCly) & 2.415 (3H, s,
2-CHi3), 3.365 (3H, S, Ph-CH3), 3.918 (3H,
S, I'-CH3), 6.183 (1H, S, 5-H), 7.262~ 7.375
(4H, m, ArH); MS(FAB) m/z:262 (M+ H*);
WHAL (CiaHisNO2S): C, 64.34; H, 5.79; N,
5.36; S, 12.27. SEd{H: C, 64.28; H, 5.71;
N, 5.38; S, 12.20.
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Table 1 Inhibition of 5 lipoxygenase by 6 substituted

pyridinone derivatives

Compounds 1T sy Bmol* L™ rn Compounds [Csp Umols 1" " 1
2a 2.52 la NO?
2b 13. 17 1b NO
2e 30. 83 le NO
2d 31. 16 1d NO
2e 37.70 le NO
If NO

Y Each IC 5y was measured two times and caleulated average value. INO: no
inhibition.  Assay conditions: certain amount of 6 substituted pyridinone
derivatives was mixed with 5 lipoxygenase and peroxidase solution { 10 Bg of
5LOX and 100 Bg of peroxidase in 2.4 ml buffer contan 0.1 mol/ L
phosphate buffer, pH 9.0). arachidonic acid (0.1 ml, 1.0 mmol/L) and
TMPD (0.1 ml, 4 mmol/ L) was added to started the reaction. The A value

wias I'I'I(".ik-illl'ﬁ(l }j)' ul)ﬁ()l'}jill"ll‘!‘. al 6' I nm.



+ 590 - EMFESE MR ER

BEAT B0 S5, DA (K0S 35 10k 400 i) o J5E
VeI SRAFEANIN ICoff, Z5HENE 1.

S A R R, 6 WL FRAE4 (1H) - e
il 25 57 4= W (2a~ 2¢) M 5 G & B 39 4 9 B
P4 & E Lt & (2a) B30 0 R R B b
(ICso= 2.52 Bmol/ L), ILUGEGY) (2b) (ICs=
13. 17 Bmol/ L) . 1 Je At AE 6 HUAX (1) ntk g i 4k & 4)
(N-HUAG-3- 3834 (1H) -WEBERE 1a~ 16) XFE (1
TEN VAT R, B 6 o 1 HUA K R 4 F 1
KEEIEA.  EUR T BRSNS AT A s v
AW m, (HIFARCHEmER, Wik&®
(2¢) %GR T E8ATBARIE A bl fE I, H
P A S, %l B HUAR AL g 2R A5 K Wi K
PESEF BT, MEIRCR L. XTTRES 5 MR G EE
WM AT, 5 R4 B T PO I R R T
A JH L P AN 5 A SRR R 1D, i P AN IR 1) P9 HE
TR K PE (1 2 SE R Hk ST, DR A 461 70 4 110
R FH 6 A7 FHIXFE KM BRI R, &
2% 1) DG FC 280N g K SUMAE T, AL 4> 175 5
HENEE 35 P b0 5 8k RO, A0 T R T
Fe** 45 Fe'* [F7HFF.

BT A A N T R A, A
T HEBRAD I I ARG s, AT E Tk
B 2a XL S0 Y Bl S PR ) S s . e D
IR RPN 5 IEE AR, A SR LAY
1R, IR, 45 RRIMAE Y 2a X ik 4
At B AT 0 A
2.3 SNERERE T X0 EI S H0H 4 F A0 22

N-HUAG-3- 3804 (1H) -nikme fi 254k &5 9 1 4=
PG, OKECFEM S & w8 7 R A7 fig h A
FHSA0T g, 0- U3 FR 04 (1H ) - i R AN
1,2- LI 3 3234 (1H ) - ML i 48 I PR ] 1
Fh 7 Horbotg 28 ol R A 4 AR ECRE YL s MRS
PESERAE W, B (2a~ 2e) X Fe** BRAILR
14 A RCAz g ).

Fe' Fe*

Prog. Biochem. Biophys. 2002; 29 (4)

BATNA, 6 BAG3 5234 (1H) -nbmg fid 2
At 5 MR B A BIE ] B S Fe™ 4
BRI, B TR O BT AN R
ML FEGER T, Kk, S Fe™ (BT HEIR &R
BRIAFAE IR, VA% mT LW 5% 38 i 55 1 1 35 7 Pk
5. 2 AN Fet XA 5 A 10 3
PR AL S5

Recovered activity /%

5 10 15 2 25 30 35
¢(FeCl ) /mol - L

Fig. 2 Effect of extra Fe** ion on the inhibitory activity of
G substituted 3 hydroxy 4 (1H) - pyridinones
The reaction was carried out with 1.0 mmol/L arachidonic acid,
4.0 mmol/ . TMPD, 0.1 mol/ L. phosphate buffer (pH 9.0), 1106 U
of 5 lipoxygenase, 500 U of peroxidase, FeCly and 8. 33 Hmol/ L of &
substituted- 3 hydroxy-4 ( 1H) -pyridinones. Percentage of recovered

activity was caleulated based on the control value.
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Fig. 3 The mechanism of arachidonic acid reaction catalyzed by the 5 lipoxygenase

Fe' oxidizes the 1, 4 diene moiety of the arachidonic acid to form a pentadienyl radical, which subsequently reacts with molecular oxygen produces

. . . \ 2 .
a peroxyl radical which reoxydizes Fe * and forms hydroperoxide product.
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Inhibition of 5 lipoxygenase by Pyridinone Derivatives

- . . “ ~ ., . . . s
XIE WernrLin, MA Lin, GUO Gang Jun, DUAN Zhr Fang, ZOU Lan, GU Liarr Quan
( School of Chemistry and Chemical Engineering, Zhongshan University, Guangzhou 510275, China)

WANG Jun
( Department of Biochemistry, Chinese University of Hong Kong, Hong Kong, China)

Abstract A series of pyridinone derivatives were synthesized and examined for inhibition of 5-lipoxgenase. The
Gsubstituted pyridinone derivatives ( 2a~ 2e) exhibited a prominent inhibitory activity on 5-lipoxygenase.
Among them, 6 phenylthio- I-phenyl2-methyl3-hydroxy-4 ( 1H) -pyridinone ( 2a) showed the most potent
inhibitory activity (/Cso= 2. 52 Bmol/L). As removal of substituent at 6 position of pyridinones, the inhibitory
abilities of these compounds were almost vanished. The inhibition mechanism of pyridinone derivatives was

discussed.
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