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— Classical QSAR, Quantum Chemical QSAR CoMFA-

Curcumin( )
Curcumin QSAR
Dehydrozingerone(half curcumin, 4-Hydroxy-3-methoxy-benzal acetone)
2- or 4-Hydroxybenzal acetone
QSAR
chain reaction

LOO +ArOH —» LOOH +ArO

QSAR b
Hydroxybenzal acetones

MO CoMFA computer assisted

chemistry approach classical QSAR
5 6
I trans trans
4QTCH=CHCOCH3 CH=CHCOCH;
/o
X,Y 70H
20H-BZ
2.
2. 1. (RBC) OH-Bz t-Butyl hydroperoxide(BuOOH)
Y (y-irradiation) RBC 50% OH-BZ
(1Cs0) DPPH(1,1-diphenyl-2-picryl hydrazil radical)
OH-BZ DPPH OH-BZ
15 DPPH  50% OH-BZ (25 ,513nm) Table 1
2. 2. OH G c"(ortho) =
o' (para) G
(E9 OH ortho ortho
(6%, Es Table 1 ) 20H-BZ 40H-BZ
p=1 indicator variable OH 2- or 4-OH
( ) MO

semi-empirical MO AM1, PM5 CoMFA Sybyl 6.8, Advanced
CoMFA module
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Table 1. Activities and physicochemical parameters for hydroxybenzal acetones

log(1/1Csp)® 5P ES
BUOOH  y-irradiation ~ DPPH  (Zo')* (ZE9)*

No. Substituent(s)

HB I,

20H-BZ
1 H 3.824 4.423 2.407 0.00 0.00 0 0
2 3-Me 4.274 5.440 3684  -0.31 -1.24 0 0
3 3-t-Bu 4.793 5.662 4225  -0.26 -2.78 0 0
4 3F 3.690 4.291 1.883  -0.07 -0.46 0 0
5 3-OMe 4.604 5.488 2649  -0.78 -0.55 1 0
6 3-OFt 4.434 5.479 2736  -0.81 -0.55 1 0
7 3-OH 4573 5.708 5341  -0.92 -0.55 0 0
8 4-OMe 3.542 4.449 2.486 0.05 0.00 0 0
9 5-Me 4.102 5.097 3056  -0.31 0.00 0 0
10  5t-Bu 4.205 5.070 2725  -0.26 0.00 0 0
1 5Cl 3.790 4.220 1.649 0.11 0.00 0 0
12 5-OMe 4.212 5.400 4.691 -0.78 0.00 0 0
13  5-OH 4.487 5.845 5111  -0.92 0.00 0 0
14  35di-Cl -d -d 2.478 0.22* -0.97 0 0
15  35di-t-Bu -d -d 4544  -052* -2.78 0 0

40H-BZ
6 H 3.256 4.180 0.970 0.00 0.00 0 1
17  3-OMe 4.301 4.939 4534  -0.78 -0.55 0 1
18  3-OH 4.439 5.631 5123  -0.92 -0.55 0 1
19  35di-Me 4582 5.199 4600  -0.62* -2.48* 0 1
20  3,5di-OMe 4.764 5.599 4628  -1.56* -1.10* 1 1

YCs0: M. P26"= 6" (X) + 5" (Y). ZEs=Es(X) +ES(Y). “Not tested because of low solubility of the compounds.

3.QSAR
G+
Hansch 2
o Eg
20H-BZ BUuOOH, y Eq. 1, Eq. 2 3
BuOOH
log(1/1Csp) = —0.745 (£0.255) 6*— 0.276(+0.124)E, + 3.763(+0.151) (1)
n=13,r=00933,s=0.153, F=33.8 ¢*=0.751
y-irradiation
log(1/1Csp) = —1.279(+0.357) 6" — 0.292(+0.174) E; + 4.466(+0.212) )
n=13,r=0.942 s=0.214, F =39.1, > = 0.825
(20H-BZ + 40H-BZ) I Egs.3-4
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BuOOH
log(1/1Csp) = —0.763 (+0.189)c" — 0.277(+0.099)XE; (3)
—0.338(+0.191) I, + 3.755(+0.125)
n=18,r=0.948, s=0.153, F = 41.2, ¢* = 0.829
y-irradiation
log(1/1Csp) = —1.091(+0.322) 6" —0.229(+0.169)>E; (4
—0.523 (+0.325)I, + 4.571(0.213)
n=18,r=0.909, s=0.261, F = 22.1, ¢* = 0.678
19, 20 S =0, 3SEs= E; Sot
(CH=CHCOMeg) " 20H-BZ  40H-Bz OH
ortho para
20H-BZ ZE Es(CH=CHCOMe) 20H-BZ
Ip Eg.1 Eqg.3 Eq.2 Eq.4
OH-BZ log P
log P
Egs.3-4 RBC QSAR
o' Es
D 2
DPPH test
RBC DPPH-test
(r=07~0.8)
DPPH + ArOH —» DPPH:H +ArO
DPPH
(5, 6, 20) HB =1
indicator variable Eq.5
DPPH
log(1/1Csp) = —2.979(+0.432) X" — 0.350(+0.166)XEs — 2.220(+0.501) HB (5)
—0.297(+0.378) |, + 2.272(0.238)
n=20,r =0.975,s=0.311, F = 71.4, ¢ = 0.926
HB Fig. 1 OH ortho
OR (R=Meg EY)
HB
HB RBC QSAR
DPPH MeOH
RBC assay DMSO o
I
RO ===H
HB RBC (Egs, 3-4) . .
Fig.1 Hydrogen-bonding
DPPH
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ortho

Fig. 2
( ) Shielding
effect
OH / \ Oe DH:OOL *
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o

ortho Fig. 2 Structural requirements

3" ()
Egs. 3-5 YE,

Iol DPPH
, DPPH
OH-BZ
RBC DPPH
QSAR

hydroxyphenylurea
(c") (E{AMD)) b
assay QSAR

Classical QSAR ( )
empirical

MO
HOMO-energy (Eromo),
HOMO (Fr,0), O-H

IQ(©phenol) = -100 x I:H,O/EHOMO

(superdel ocalizability),R(Ophenol), Y

Evomo Fho
(AM1 PM5 PM5
).?
BuOOH
10g(1/1Csp) = 1.466(x0.591) Eyyomo + 5.170(x1.899) TFy o — 0.315(+0.109)XE, (6)

—0.297 (+0.213)I,, + 16.36(+5.28)
n=18,r=0.942,s=0.168, F = 25.4, ¢’ = 0.756
y-irradiation
log(L/1Csp) =2.312(+0.566) Enomo + 8.036(+1.816) ZFy o — 0.283(+0.104)ZES (7
—0.495(+0.204) |, +24.43(+5.05)
n=18,r=0.969, s= 0.160, F = 49.8, ¢’ = 0.869

*Fuo OH (7, 13, 18) Fuo
Eq.6 Eq.7 ZE Eq.3 Eq. 4
EHOMO ZFH,O HOMO
HOMO-
classical QSAR
CoMFA
20H-Bz 1,2,4,7 40H-BZ 3,4,6,7 CoMFA field termSyectrostatic, steric
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BuOOH Y

CoMFA CoMFA
atomic charge(Q) guantum chemical QSAR Q
Egs. 6-7
CoMFA Q Enomo ZFH,O
2 PM5

BUOOH
l0g(L/1Csp) =1.200 Eyopmo + 4.330 EF o + [COMFA steric field term] + 10.94 (8
n=18, CN=4,r?=0.842,s=0.198, ¢> = 0.756, scy =0.168,
RC(%): Eromo = 0.238, TFy o = 0.246, steric = 0.516
y-irradiation
l0g(L/1Csp) =2.163 Eyomo + 7.311 EFy o + [COMFA steric field trm] + 19.98 9
n=18, CN=4,r?=0.902, s= 0.203, g> = 0.768, scy =0.312,
RC(%): Eromo = 0.306, TFy o = 0.295, steric = 0.399

(CN:number of component, sqy :standard error of the leave-one-out cross validation, RC:relative contribution)

Steric field ( ) OH ortho classical QSAR
OH para 40H-BZ
40H-BZ 20H-BZ
CoMFA
classical QSAR rational
Hydroxybenzal acetone classica
QSAR
RBC DPPH
MO
classicad QSAR CoMFA
4,
CoMFA
5
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KPO1 HIV-1 protease ()

KP02 COMBINE HIV-1 protease

-14-



SAR News No0.9 (Oct. 2005)

KPO3 | 3D-QSAR
KP0O4
(@]
KPO5 NMR lariatin A
(@]
KPO6
(@]
KPO7
Site

O
KP08 hCRM1/Exportinl

(e]

KP09 Rho Kinase

KP10 HERG
@]
KP11 MMP-1
) ° -
KP12 CYP2B 3A 51
KP13 ’ Clinical QSAR (3)

KP14 Determination of lipophilicity by reversed-phase high-performance liquid chromatography
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O

( o Jose Martin
Ciloy
NTG
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MO
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MO
14:55 - 15:20 K11* Structure-based Drug Design

o
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15:45 - 16:10 K13* 3-D QSAR anaysis of non-steroidal ecdysone agonists and homology modeling of the
ligand-receptor binding
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@]
MO
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11 16 18
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565-0871 1-7
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JSBi
http://www.jshi.org/jsbi_new/kenkyukai/souyaku.html
Bio-Chemo-Informatics

Bioinformatics Chemoinformatics( Structure-Based Drug Design)
2006 1 20 13 00 18 00
1
http://157.82.98.20/imswww/About/Access-j.html
JSBi
JSBi JSBi 1
2000 1000
1 Chemoinformatics, SBDD
2 Bioinformatics

Atomic reconstruction of metabolism (ARM)

Enzyme catal ytic mechanism database (EzCatDB)

URL: http://www.jsbi.org/
E-mail: jimu@jsbi.org
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