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Research progress on anticancer drugs with quercetin as lead compound
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Abstract: Quercetin has the effects of anti-oxidation, prevention of cardiovascular and cerebrovascular diseases, chemical
prevention, and anticancer. Because of the low bioavailability, poor water solubility, rapid metabolism, and enzyme degradation, its
clinical application is limited. Due to the good solubility, high bioavailability, stable metabolism, and little the poisonous side effects,
quercetin derivatives are the hot spots of the study on the modification of quercetin structure. In the last 10 years, researchers have
synthesized a large number of quercetin ethers, esters, metal complexes, C-4 carbonyl oxygen substituted derivatives, and A, B ring
modified compounds, and the detection of anticancer activity was conducted in vitro. In this paper, the anticancer activity of
quercetin derivatives in recent 10 years is reviewed.
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Fig. 3 O-Methylated quercetin derivatives

TR S AL . SRBe 45 REoR, EY 31~36
ML M K BE B B L R 5| N2 C-34 7.
qyp i, HEIR PR An iR e . S —
JH, AEEEEREN 3,4,7-=FER (15)
3.4, 7- = CHETE (300 1P iR 4 A 1 5 v PR R
WER, SR, 3,3'4-0-= MR R (38) KEME
BHBES . EEEZ, 3,7-0- BN
(24~26) Al 3,7-0-—HWEATAY) (9) MiEPE L
R 2~11 1%,

Khan ZUYHESTIEN], 3,4',7-0-= 2 3 i &
(30) did 75 S 4H B 8 T4 ) 25 s HCT-116 20
B, TASESI IE# 44K . Liao 251540 Bao Z1°
BT 7-0-TRMZE (43) 1 7-O-FF M- FEH iz %
(44), TR 7045 S 7 6 W 2% A2 A BH v L e

4iffe (MCF-7) B A b i 22 58 s 0 o2 it 34 e 4
B ERER 2 AR IV FLIR S MDA-MB-231 4
FIFEA 2. (AfHERIE, WA 43 F1 44 A 52mm
EH A F 4Rl MCF-10A, A WHEMRE 2,
24 (multidrug resistance, MDR) &1, HE—
Fimon, SR, 1A 44 X85 Caco-2
YHff. AJlE (NCI-H446. A549) 4HMILL M N B
(MGC-803. SGC-7901) 4iffs LA SR FI 40 g,
A A A VA IO TG R 4 A g e R
7E MCF-7. 45 i HCT-116 A HT 41 i DU-145
it S5IIETERIM R AL, (hEY 45 W
SRR B E AN R A piEYE, B IEE A
AT HS27 A E Y. Kim N o
7-O-POM-Hit K2 25 (46) BEMS 1Y% IR 41 L 1) MDR .



¢ # % Chinese Traditional and Herbal Drugs 35 49 % 25 19 # 2018 £ 10 A

° 4681 -

HO
R 18R= CHZCH3

R 19 R=(CH,),CH;
20 R= (CH2)3CH3

o O

| OH

i 21R= CHZCH3

RO. !

OR
OH & 30R=CH,CHy 34 R=(CH,)5CH,

31 R:(CH2)2CH3 35 R:CH(CH3)2 OH O
32R=(CH,);CH; 36 R=(CH,)CH(CHs),
33R=(CH,),CH;  37R= CH2C6H5

O.

WVO on %‘/O\/
OH

H 22 R=(CHy),CH;
23 R=(CH,);CH,

OR
Nead
| OR
OR

RO
24 R= CHZCH3 on 2! R CHzCHs
25 R=(CH,),CHj 28 R=(CH,),CHj

26 R={ (CH2)3CH3 29 R=(CH,);CH;

o o BCHCH,CH,CO
| 39 R CHZCH3
OR " 40 R=(CH,),CH,

_ OH O 41 R=(CH,);CH
38 R=CH,CH 2)3CH;
2 42 R=CH,C¢H;
OH
>L,(C&/O O on
/F\§ OH
o) OH O

46

oH
»Npgg‘w . wpq( e
O i( OH
OH O oH o
50

El4 O-iEUMBERITEY
Fig. 4 O-alkylated quercetin derivatives
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Fig. 8 A and B ring modified quercetin derivatives
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Fig. 10 Metal complexes of quercetin

Mt AL (TV) R4 IAE T ML TT A8 2 16
ANBIZRLRfE DNA $if, HIEH 7L F R 4i i
AZHEY) 73 W, TEM R 268 &P
Wk, L RG22 R E T D RV EE A
WETE, BRTXF DNA (RS 4, 740, 751 X
HepG2. MCF-7. HeLa F A JiEI#JE MIA-Pa-Ca-2 4fi
Mo sEos H RAF A Ee e, XA 1 H
fNENE . 5 = HEBRR S 740 AL, 2K
FHRBIATAEY) 750 A B RAEN, X5 A
MU V) REMIRE LR -8, 15l
FE A A AT A O S SR TS, AT BB B T
RN R 1R R,

H % & @M & -Cu (ID /Sn, (V) FEAY) (76)
A Zn (ID /Sny (IV) KM (77D, {fEMRSI AT E
DNA 45 & 50 W, BA T3 A i 1) iE 1k,
AR 10 & B B DU 2. R &
B, X 2 FECAY S DNA 454 RIUMERR,
77 % Sny (IV) B I8 i AR FH ) 5 R 2k rh 4
JRF454, 1 Cu (D /Zn (ID BT 5 Mt -
1) N-3/N-7 Sz AL 25 5 . th4h, DNA fBZE A1
iz 2% FR 2 T) R VB A FH D A B P R e 1 IR
BIFEAE T S5 AT

WA 76 A1 77 B REW (L IE FAEE FUOUEE DNA
Wrsd, s REoRECEY) 76 it 5 S ROS St

BEEIEM, M 77 VOKMOIEIR 77 R
HB S, 76 HE B0 H A 1R A 0 7
TR K, 76 A1 77 X AJELHAE PC-3.
HL-60. HCT-15. HeLa. Hop62. T4 R4
U373MG 4l ffd F1 5P B35 A2780 4 B &R A s v,
76 WIS SPURAMERME Y, M2 T, 77 1
g,
2 WHKRFR

T A R R AT A E Y, TR
PLAT A= 0 A R 30K R 26 B T HOAR 2 1) o7 B A0
PR .

1E O-FE AT A, etk 1)K B B2 1) v B L
S T 0 e 40 ) AR AT o 47 7 A AR
B AR U R L T, 3 4 b = HA
BEEUR AT B PUEETE, 3. 40 7 AL = AR
R ERE RSN SR, 3. 4. 3. 7 APl
FF A B ) 7T 5 S5 e v 3 AR, 7 3
GINREIE L 44015 N CAFEA S INH S, 24
2ANETHEGIN 3. 7 sk 4y 7 Arh, P s kg
SRUZ1, 3 30 4 0-= 2 FEM B Z S TE S 2
BIAK, 3,47 = ZAFEM 3.4, 7- = HAFEMTEDI
PR U R g e, 7E 3L 4 T BN EE K
BAE (HFE. T3, RE. O3 oliockE (R,
SR g s kE N Y, 7 7-0H b



¢ %% Chinese Traditional and Herbal Drugs

F49% F 198 2018410 A ° 4685 -

S T R R T R R T 1 AL
C-4 B 3. 3. 4 7 {1 DY ESEEURA
IRAEAE ] S R Y. b, BRAR R
&R LU BERR S AR B e . M,
P i 1S HEAR SRR T U LR By e A s v v

BEECERY, TV BERE ) AL AR W], O-Ik 1k
ATAE RS M AR T TR 21527200, A
2 5\ 8 fLGI AR B s R il I e i 3
SRR ER ) R A T R BT R
AT PUREEE LR 1.

F1 RAEHFEFARIETNMERITEMRESMERREEELR

Table 1 Anticancer activity of most promising quercetin derivatives compared with quercetin

ICso /(umol-L ™1

PR
1 3 5 10 21 26 29 51 73
A549 6.20+0.51 2.631+0.19 3.08+0.19 3.07%0.02 1.24 1.13  2.06
H157 6.00+0.47 3.04+0.02 3.31%0.01 3.454+0.02 0.67 0.39
H460 9.62+0.89 4.4540.02 3.3240.02 2.75+0.01 1.03  3.05 3.16
1944 10.18+1.11 3.86+0.02 4.254+0.02 2.861+0.01 1.78 1.17 0.56
H266 16.87+1.12 2.85
Hop62 7.5240.58 445 468 443
1299 13.601+1.24 1.77
292G >50 4.11
Calul 23.58+1.82 1.50
1792 3.854+0.45 4.061+0.03 3.361+0.02 1.00  3.09
M4E 21.71+1.87
M14 12.774+1.08 4.2940.02 094 347
LOX-IMVI 4.651+0.28 1.34 255 236
SKBR 16.71+1.21 3.19 458 439
HeLa 3.5640.28 1.8140.01 4.261+0.02 1.4940.01 1.20 0.87
A375 25.134+2.62 2.21%+1.07
HCT-15 2.23+1.01
BxPC3 242+1.19
MCF-7 3.08+1.98
A431 3.11£1.23
2008 2.09+1.27
T47D 48+7.6
"ICso % SD BX ICsfH
“ICso £ SD BY, ICs values
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