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Structure-activity relationship of NF-kB inhibition from resveratrol analogues
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Abstract: Based on the NF-«B inhibition data provided by literature,
the descriptors of 17 resveratrol analogues were obtained though the
iterative method for optimization, according the approach of quantif-
ying substituent and substituted positions. The Qantitative Structure-
activity Relationship model was built up by using multiple linear re-
gression analysis. The results showed that the sequence of substitu-
ents to inhibit the activation of the oncogenic transcription factor
NF-kB was -OH >>-Naphthyl >-CF; >-MeO >-Me,N >-F, and
the NF-«B inhibition of 3th substituted position was greater than the
one of 4th substituted position, and the inhibition of 4th substituted
position was greater than the one of 5th substituted position.
Keywords: resveratrol analogues; gantitative structure-activity rela-

tionship; substituent; linear regression
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Figure 1 Chemical structural formula of resveratrol
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Figure 2 Structural scheme of resveratrol analogues
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Table 1 NF-«B inhibition data and descriptors for resveratrol analogues
e R: R, R; ICs0 1g(ICs0) TR FE P
1 4-HOPh H 3,5-(HO),Ph 16.1 1.207 4.050
2 4-HOPh H 3,4-(HO),Ph 12.7 1.104 3.980
3 4-HOPh H 3,5-(MeO),Ph 19.5 1.290 4.920
4 3,5-(HO),Ph H 4-FPh 52.1 1.717 5.108
5 3,5-(HO),Ph H 4-CF;Ph 12.9 1.111 4.259
6 3,4-(HO),Ph H 4-MeOPh 12.2 1.086 4.487
7 3,4-(HO),Ph H 3-FPh 10.3 1.013 4.200
8 3,4-(HO),Ph H 4-FPh 17.9 1.253 5.038
9 3,4-(HO),Ph H 4-CF;Ph 14.8 1.170 4.189
10 3,4-(HO),Ph H 2-Naphthyl 6.91 0.839 3.500
11 4-MeOPh H 3,5-(MeO);Ph 28.3 1.452 5.427
12 4-MeOPh H 3,4-(MeO),Ph 52.0 1.716 5.333
13 3,5-(MeO),Ph H 4-FPh 37.5 1.574 5.978
14 3.5-(MeO),Ph H 2 Naphthyl 18.8 1.274 4.440
15 3,4-(MeO),Ph H 3-MeOPh 17.3 1.238 4.677
16 3,4-(MeO) ,Ph H 3-FPh 38.8 1.589 5.047
17 3,4-(MeO),Ph H 4-Me; NPh 34.7 1.540 5.408
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Figure 3 Parent structural formula of resveratrol analogues
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Table 2 The iteration result of parameters [
d N RHO kEMeO kCF 3 RF kNaphthyl kMe; N ps 2 ps
— 0 1 1.1 1.2 1.3 1.4 1.5 1 1.1 1.2
1 4 1 2.1 1.2 3.3 0.4 2.5 1 2.1 2.2
0.1 8 1 2.1 1.5 3.1 0.4 2.1 1 2.2 2.2
0.01 149 1 1.34 1.14 1.71 1.01 1.39 1 1.49 1.56
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Table 3 The iteration result of parameters [[
d N RHO RMeO kCE kF kNaphthyl kMe; N Ps Pa »s
— 1 2 3 4 5 6 1 2
1 6 1 3 2 5 —1 3 1 3 3
0.1 14 1 3.2 1.9 5 —1.1 3.1 1 2.7 2.5
0.01 345 1 1.34 1.14 1.71 1.01 1.39 1 1.49 1.56
F4 BEABERUY NF«BEMESHUE L
Table 4 The comparison of predictive values with NF-kB inhibition data for resveratrol analogues
75 lg(ICs0) T 2 e 1g(IC50) T A B
1 1.207 1.084 —0.102 10 0.839 0.900 0.072
2 1.104 1.061 —0.039 11 1.452 1.545 0.064
3 1.290 1.376 0.066 12 1.716 1.514 —0.118
4 1.717 1.438 —0.162 13 1.574 1.730 0.099
5 1.111 1.154 0.039 14 1.274 1.215 —0.047
6 1.086 1.230 0.133 15 1.238 1.294 0.045
7 1.013 1.134 0.120 16 1.589 1.418 —0.108
8 1.253 1.415 0.129 17 1.540 1.539 —0.001
9 1.170 1.131 —0.034
F5 NF«BEMESHAFHENRAER
Table 5 Regression results of descriptors and NF-«B inhibition data
% RHO kMeO RCFs  kF  kNaphthyl kMe;N Ps b ps [e] ] 465 7Y R?
1 1 138 116 1.67 112 1.25 1 159 154 1g(IC5)=0.348P —0.392  0.767
2 1 110 105 1.65 0.67 1.82 1 0.88  1.22 1g(IC5) =0.577P —0.576  0.872
3 1 1.24 1.10 1.73 1.26 1.17 1 1.56 1.57 lg(IC50) =0.561P —1.264 0.866
4 1 1.28 1.12 1.39 0.86 1.25 1 1.32 1.26 lg(IC50) =0.486P —0.709 0.827
5 1 1.21 1.13 1.43 1.07 1.25 1 1.27 1.32 lg(IC50) =0.590P —1.016 0.645

149



RIS EE 2016 4% 6 H7
3 B [OT 3 BIE. W%, BARE. % (130 W0 BRI S 4 D o 5

N T E— AR B R 5 T 45 H 5 NF-«B %
P22 )9 56 2 76 F N 9 BF 5 i Al G 3 e A HOFC R I
R BTk WE 9 T HAM R R AR KW — OH MW A%
7 B BN ) 08 1 1 4 FTR R R — Naphthyl % 5700 5 14 19
TURRUC Z 5 4 AR AL B o 3 A JBCAR A9 7 2 3% 4 BT K B
ZEALMERNIH SR T S B R E RO R,
AR B R B R R R B 4 TR T
.

5% 3k

L] B, oK%, BT, JRAL Y B 2 BE 4 8 V3R I S HPLC
g arsE )], AT, 2006, 31(8): 118-121.

[2] AHMADI M K, PFEIFER B A. Recent progress in therapeutic
natural product biosynthesis using Escherichia coli[ J]. Current
Opinion in Biotechnology, 2016, 42. 7-12.

(3] SR, 12 i K HCATT A 9 R & (oL B0 e g W S ke [T . Ak
ToEfg, 2014, 33(6): 1 526-1 532.

[4] ZHANG Hong-xia, DUAN Guo-li, WANG Chang-nan, et al.
Protective effect of resveratrol against endotoxemia-induced lung
injury involves the reduction of oxidative/nitrative stress[]J].
Pulmonary Pharmacology &. Therapeutics, 2014, 27 (2):
150-155.

(5] BR#L, EWIRG, ¥, S pkor of 52k i 2 2 e 24 3l 2 1 5% i i
FELT]. LR 224 BRRIEMR. 2015, 37(4): 316-321.

[6] TXINI, &= H%, wHMK, & gtk adicr 08 EN &
Jri[1]. BAR LTS RHEE . 2007, 23(3) : 83-85.

[7] BReTse, SO, P, 55, F2E M BEXS T/ BUIE I AE 7K 58 i3 £
VR B AE TR A9 BF 9 LT . o [ 25 3 2 5l 4k, 2015, 31
(9). 1 216-1 221.

(8] ZFaie ¥y . £ SCIL. FAE A R br A AL A e I 2GR o i 1 7 0
(I, EBRAhZ 2 24022 2R . 2010, 37(2) : 154-157.

JELI]. 'S5 HLE. 2013, 29(2) . 234-237.

L10] i, BREIAS 2o, G, A5 Jfl 38 40 09 v b 1 22 7 110 8 7 el Bl
RITZMRALLT ], & 5P, 2014, 30(6): 160-164.

[11] JEONG S H, HANH T M, KIM H K, et al. HS-1793, a re-
cently developed resveratrol analogue protects rat heart against
hypoxia/reoxygenation injury via attenuating mitochondrial
damage[ ] ]. Bioorganic & Medicinal Chemistry Letters, 2013,
23(14) . 4 225-4 229.

[12] JOHN SE S, JENSEN K C, KANG S S, et al. Design, syn-
thesis, biological and structural evaluation of functionalized res-
veratrol analogues as inhibitors of quinone reductase 2 inhibitors
for chemoprevention of cancer [ J]. Bioorganic &. Medicinal
Chemistry, 2013, 21(19). 6 022-6 037.

L13] w7, R, G, & A PRI B A RO 5T 2 R
(] AT 58K, 2014, 21(5) : 33-37.

(141 B, WA, S, 5. fusl ek my i ik il o X R0e
REBFse kLI, &5 5L, 2009, 25(6): 174-180.

(157 220l BRFRGE. M-I, & 4 2 55 45 0 43 BT FIAG 28056 2= B 58
LI 'f5HL . 2007, 23(6): 122-125.

[16 ] HOLMESMCNARY M, BALDWIN A S. Chemopreventive
properties of trans-resveratrol are associated with inhibition of
activation of the 1B kinase[J]. Cancer Research, 2000, 60(3) :
3 477-3 483.

[17] KANG S S, CUENDET M. ENDRINGER D C, et al
Synthesis and biological evaluation of a library of resveratrol an-
alogues as inhibitors of COX-1, COX-2 and NF-«kB[]]. Bioor-
ganic & Medicinal Chemistry, 2009, 17(3): 1 044-1 054,

(18] B &, SCUefh. A M AL & Wit B 2 WAL R ],
WAL L 24, 2013, 52(24) . 6 129-6 131.

[19] Bmi¥E, HO Chi-Tang, %R, — 28 Z M 11 Al (22 7 R 40 E AL
RO Z W FELT]. B E S HLAK. 2009, 25(5): 57-58.

(k3% 109 )

4 RARZEEIA

FEIL B TR K w47 ik, F WAL Sl B 200 A7 1)
2R3 GB/T 15682—2008 Xif R 4R & Hl &l L4721 43 . 4%
W 2, B THT 43 2R FI P B (AR o 22 e om L BR 2 29 A&
W IAT 5 A AT 43 171 13

Hi 2 AL BETT I 2 VOK TR W ORAR T A R
J7 A B PR S E PR B4 87 4 SRR .
5 &k

BT H BT RAR LA AR BT — b B
FEVARMRML  Z MK AR 78 A% 11 R T 40 22 5 R AL 2 T i
S K AR ML R ) 254 TRT B R I HE 18 b T
S5 ESR T L I T S A K R 28 8 A% T T 22 2B e T K e
K IR S T ORIR A B A R E B — R IR K OE
TU—HIEZH.
150

5% 3k

(1] FEARWE. Sr 2Ok P, 201520148043.4[P]. 2011-04-27.

(2] AR, —FhgRBeds B &2k B gl kL. I, 03110700.1
[P]. 2004-10-27.

(3] Bk, XU mutts, bk, £ & im LU 5 84 M. dbat: PR Lk
AR AL, 2008 12-14.

[4] BALTA Berna, SONMEZ Fazil O, CENGIZ Abdulkadir. Exper-
imental identification of the torque losses in V-ribbed belt drives
using the response surface method[ J]. Proceedings of the Institu-
tion of Mechanical Engineers, Part D: Journal of Automobile
Engineering, 2015, 229(8): 1 070-1082.

(5] Bliflisk. G & KK % L [T M ik, 2001(2) .
24-25.

[6] 7RG, k7. o K S B RTE WS w7k h i R LT L%
WYk, 1998(2) . 23-26.

(7] BEfEbk, ZMizk, ZRMM . S5, 45 1 /K 7 B FL 0 TR & S 06 e
TSR], B HEAR, 2012(1D) ¢ 1 895-1 900.

(8] xUgtst, SCHFME, BHRAE . . S50 W LA 2 HO0 BEE = B )
PEREM R IR, Rl TR %4 . 2012(24) : 47-54.



