¢ $ % Chinese Traditional and Herbal Drugs 35 51 % 28 16 3 202048 A * 4133 -

157 -3 O-BE RS 1T A MO & BB B4R S B M 5

BTF, & I, Akk, BrE
KM AV N B A B 2522 5 A2 TR 2B, JTRg B 451100

W OE:BE WA O RBE AT, FIZ RIS AT RN R VR R TS . Fask DABRAN IS TR R,
GARFIE MRS Williamson Sk B, T4 PA/C A IIEM R BB H AR, KA DPPH i£% %% HArb &Yt
s, MTT %52 B b S5 NS S840 EC109. N BE 8@ EC9706. A B4 SGC7901 K /MR B
JEAHM B16-F10 FISGFEMIHIVER . 8R AR 15 MR =M EATAE M 4519394 "TH-NMR, 3C-NMR. ESI-MS #fiE. it
AATEPESS R ER KB B S BB R (SCso) /N THiH R Rk S R AHY, XPIR 3-OH A 2Af R R PiA s
PERIL TR PUMR IR 45 R TR, B S VRN R AT e, R UM I B R . Hoh, (AW
7-6 X EC109 4t 41 F (1Cs0=10.25 pmol/L) B B T- 55 2t B2 3 (1C50=31.884 pmol/L)FH 5-FU(ICs50=41.738 umol/L),
R MREE NG EE LAY . 88 15 MR R-3-0O-B AT =B vFib &9, b &9 7-6 RH BTN
UM, EREE DR

KBEIR: MR BEIG AW ARG PUEL: PUhETE T

FESAES: R284.1 XEkRERE: A XERS: 0253 -2670(2020)16 - 4133 - 09

DOI: 10.7501/j.issn.0253-2670.2020.16.005

Study on synthesis and biological activities of quercetin-3-O-amide derivatives

FENG Ya-li, LI Ke, LIU Jin-hai, ZHAI Guang-yu
School of Pharmacy and Chemical Engineering, Zhengzhou University of Industrial Technology, Zhengzhou 451100, China

Abstract: Objective To design and synthesize quercetin amide derivatives and study the antitumor activity of these compounds in
vitro. Methods The cheap rutin was used as the raw material, the benzyl group was selectively protected, the Williamson was
converted into ether, and then the target product was obtained by the hydrogenation debenzylation of Pd/C catalyst. The antioxidant
activity of the target compound was investigated by the DPPH method. The inhibitory effects of the target compounds on the
proliferation of human esophageal squamous cell carcinoma cell EC109, human esophageal squamous cell carcinoma cell EC9706,
human gastric cancer cell SGC7901, and mouse melanoma cells B16-F10 were investigated by MTT method. Results The structures
of the 15 quercetin amide derivatives were confirmed by '"H-NMR, *C-NMR, and ESI-MS. The antioxidant results showed that the
SCso of most target compounds was smaller than or equivalent to quercetin, which suggests that 3-OH is not an essential group for the
antioxidant activity of quercetin. The results of anti-tumor experiments showed that after the structural modification of quercetin by
chemical methods, its anti-tumor activity was significantly enhanced in vitro. Among them, the inhibitory effect of compound 7-6 on
EC109 (ICs0 = 10.25 umol/L) is significantly better than that of the parent drugs quercetin (ICso = 31.884 pmol/L) and 5-FU (ICso =
41.738 pmol/L). Potential new antitumor candidate compounds. Conclusion The 15 quercetin-3-O-amide derivatives are all new
compounds. Among them, compounds 7-6 have good antitumor activity and deserve further study.
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Fig. 1 Structure of quercetin
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Fig. 2 Synthetic route of quercetin-3-O-amide derivatives
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tEY 7-1: wEaEE, UE 70.1%. mp
237.3~2392 C; miz: 463.9 [M—H] . 'H-NMR
(400 MHz, DMSO-ds) 6: 12.45 (1H, s, 5-OH), 10.93
(1H, s, 7-OH), 10.11 (1H, s, NH), 9.84 (1H, s,
4'-OH), 9.41 (1H, s, 3'-OH), 7.59~7.52 (4H, m,
H-2', 6', 2Xph-H), 6.90 (3H, d, J = 9.0 Hz, H-5',
2Xph-H), 6.44 (1H, d, J= 1.9 Hz, H-8), 6.22 (1H, d,
J = 1.9 Hz, H-6), 4.53 (2H, s, COCH,), 3.72 (3H, s,
CH;); "*C-NMR (100 MHz, DMSO-ds) 6 178.1,
166.6, 164.8, 161.6, 156.8, 156.4, 156.0, 149.4,
145.8, 137.3, 131.8, 121.6, 120.9, 116.3, 115.9,
114.4,104.5,99.2,94.2,71.7, 55.6.

&Y 7-2: wEaiEE, WE 67.2%. mp
257.8~259.7 °C; m/z: 463.9 [M—H] . '"H-NMR (400
MHz, DMSO-ds) § 12.49 (1H, s, 5-OH), 10.95 (1H, s,
7-OH), 9.85 (1H, s, 4-OH), 9.68 (1H, s, NH), 9.48
(1H, s, 3'-OH), 8.18 (1H, d, J = 7.9 Hz, H-2'), 7.51
(2H, dd, J = 19.5, 4.9 Hz, H-5', 6'), 7.11 (2H, d, J =
6.4 Hz, 2Xph-H), 6.94 (2H, dd, J = 18.7, 8.2 Hz,
2Xph-H), 6.46 (1H, s, 8-H), 6.24 (1H, s, 6-H), 4.59
(2H, s, COCH>), 3.84 (3H, s, CH3); 3C-NMR (100
MHz, DMSO-ds) § 177.9, 166.7, 164.8, 161.6, 156.9,
156.5, 149.5, 149.2, 145.9, 136.9, 127.2, 124.8, 121.3,
120.9, 120.8, 120.5, 116.3, 115.8, 111.6, 104.5, 99.2,
94.3,71.9, 56.3.

&Y 7-3: wBAEE, IE 64.5%. mp
205.4~207.3 'C; m/z: 477.9 [M—H] . 'H-NMR (400
MHz, DMSO-ds) d: 12.47 (1H, s, 5-OH), 10.94 (1H, s,
7-OH), 10.12 (1H, s, NH), 9.84 (1H, s, 4-OH), 9.44
(1H, s, 3'-OH), 7.59~7.54 (4H, m, H-2, 6', 2 X ph-H),
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6.93~6.87 (3H, m, H-5', 2Xph-H), 6.46 (1H, d, J =
1.9 Hz, H-8), 6.24 (1H, d, J = 1.9 Hz, H-6), 4.54 (2H,
s, COCHa), 3.99 (2H, q, J = 7.0 Hz, CH;CH), 1.32
(3H, t, J = 7.0 Hz, CH;); *C-NMR (100 MHz,
DMSO-ds) 6: 178.1, 166.6, 164.8, 161.6, 156.8, 156.4,
155.27, 149.4, 1458, 137.3, 131.7, 121.6, 120.9,
116.3, 115.9, 114.8, 104.5, 99.2, 94.2, 71.7, 63.6,
15.2,

tEY 7-4: B EAREAE, UE 59.7%. mp
226.3~228.1 “C;m/z: 477.9 [M—H] . 'H-NMR (400
MHz, DMSO-ds) 6: 12.49 (1H, s, 5-OH), 10.96 (1H, s,
7-OH), 9.77 (1H, s, 4-OH), 9.48 (1H, s, 3'-OH), 8.24
(1H, d, J = 7.9 Hz, H-2'), 7.55 (1H, d, J = 2.1 Hz,
H-6'), 7.48 (1H, dd, J = 8.4, 2.1 Hz, H-5"), 7.08 (2H, d,
J = 4.0 Hz, 2Xph-H), 6.98~6.90 (2H, m, 2 X ph-H),
6.47 (1H, d, J= 1.8 Hz, H-8), 6.24 (1H, d, J= 1.8 Hz,
H-6), 4.57 (2H, s, COCH>), 4.11 (2H, q, J = 6.9 Hz,
CH;CHy), 1.31 (3H, t, J = 6.9 Hz, CH3); '*C-NMR
(100 MHz, DMSO-ds) d: 177.9, 166.8, 164.9, 161.6,
156.9, 156.5, 149.5, 148.2, 145.9, 136.9, 127.4, 124.7,
121.2, 120.9, 120.7, 120.0, 116.4, 115.8, 112.6, 104 4,
99.2,94.3,72.2,64.5, 14.9,

&Y 7-5: wpE g, U 452%. mp
241.2~243.3 °C; miz: 476.9 [M—H] . 'H-NMR (400
MHz, DMSO-ds) J: 12.48 (1H, s, 5-OH), 10.94 (1H, s,
7-OH), 9.97 (1H, s, NH), 9.86 (1H, s, 4'-OH), 9.43
(1H, s, 3'-OH), 7.56 (2H, d, J = 5.6 Hz, H-2', 6'), 7.48
(2H, d, J = 8.9 Hz, 2 X ph-H), 6.92 (1H, d, J= 9.0 Hz,
5'-H), 6.71 (2H, d, J = 9.0 Hz, 2 X ph-H), 6.46 (1H, d,
J = 1.7 Hz, H-8), 6.24 (1H, d, J = 1.7 Hz, H-6), 4.52
(2H, s, CH2), 2.86 (6H, s, 2XCH3); 3C-NMR (100
MHz, DMSO-ds) 6: 178.1 (C = 0), 166.2 (CH2C = O),
164.8, 161.6, 156.9, 156.4, 149.4, 147.8, 145.8, 137.3,
128.5, 121.6, 121.4, 120.9, 116.3, 115.9, 113.1, 104.5,
99.2,94.2, 71.8 (CH»), 40.9 (2CH3).

EY 7-6: R EAEA, UE 72.5%. mp
294.9~296.8 ‘C; MS, m/z: 505.9 [M—H] - 'H-NMR
(400 MHz, DMSO-ds) 6: 12.43 (1H, s, 5-OH), 10.90
(1H, s, 7-OH), 10.59 (1H, s, NH), 9.80 (1H, s, 4'-OH),
9.45 (1H, s, 3’-OH), 7.95 (2H, d, J = 8.8 Hz, H-2', €),
7.83 (2H, d, J = 8.8 Hz, 2 X ph-H), 7.61~7.54 (2H, m,
2Xph-H), 6.91 (1H, d, J = 9.0 Hz, H-5"), 6.46 (1H, d,
J = 2.0 Hz, H-8), 6.24 (1H, d, J = 2.0 Hz, H-6), 4.65

(2H, s, COCH,), 4.30 (2H, q, J = 7.1 Hz, CH;CH,),
1.32 3H, t, J = 7.1 Hz, CH3); 3C-NMR (100 MHz,
DMSO-ds) J: 178.0, 167.8, 165.8, 164.9, 161.6, 156.9,
156.3, 149.4, 145.8, 143.1, 137.2, 130.7, 125.2, 121.6,
120.9, 119.4, 116.3, 116.0, 104.4, 99.3, 94.2, 71.7,
60.9, 14.7.

&Y 7-7: wEEAEE, UE 29.3%. mp
219.9~221.9 C; MS, m/z: 448.9 [M—H] . 'H-NMR
(400 MHz, DMSO-ds) 6: 12.48 (1H, s, 5-OH), 10.94
(1H, s, 7-OH), 9.83 (1H, s, 4-OH), 9.44 (1H, s,
3'-OH), 8.32 (1H, s, NH), 7.60~7.51 (2H, m, H-2',
6", 7.29 (2H, d, J = 8.6 Hz, 2 X ph-H), 6.92 (1H, d, J =
9.0 Hz, H-5"), 6.50 (3H, dd, J = 5.2 Hz, 2Xph-H,
H-8), 6.24 (1H, d, J= 1.8 Hz, H-6), 4.99 (2H, s, NH>),
4.50 (2H, s, COCHz). *C-NMR (100MHz, DMSO-ds)
d: 178.1, 166.0, 164.8, 161.6, 156.8, 156.4, 149.4,
145.8, 145.7, 137.3, 127.8, 121.7, 121.6, 120.9, 116.3,
115.9,114.3,104.5,99.2, 94.2, 71.8.

& 7-8: wp A, UFE 22.6%. mp
195.4~197.6 C; MS, m/z: 448.9 [M—H] . 'H-NMR
(400 MHz, DMSO-ds) 6 12.45 (1H, s, 5-OH), 10.96
(1H, s, 7-OH), 10.01 (1H, s, NH), 9.86 (1H, s, 4-OH),
9.44 (1H, s, 3'-OH), 7.55 (2H, dd, J = 5.5, 2.1 Hz,
H-2', 6¢'), 7.01 (1H, s, H-5"), 6.98~6.90 (2H, m,
2Xph-H), 6.75 (1H, d, J= 7.9 Hz, ph-H), 6.46 (1H, d,
J=2.0 Hz, ph-H), 6.30 (1H, dd, J = 8.0, 1.2 Hz, H-8),
6.24 (1H, d, J = 2.0 Hz, H-6), 5.15 (2H, s, NH,), 4.53
(2H, s, COCH,); "C-NMR (100 MHz, DMSO-ds) 6:
178.2, 166.7, 164.8, 161.6, 156.8, 156.4, 149.6, 149.4,
145.8, 139.3, 137.4, 129.5, 121.6, 120.9, 116.3, 115.9,
110.2, 107.6, 105.4, 104.4, 99.3, 94.2, 71.9.

EY 7-9: wBEAEAE, UE 58.1%. mp
289.1~291.3 C; m/z: 449.9 [M—H] . 'H-NMR (400
MHz, DMSO-ds) J: 12.48 (1H, s, 5-OH), 10.96 (1H, s,
7-OH), 10.02 (1H, s, NH), 9.88 (1H, s, 4-OH), 9.45
(1H, s, 3'-OH), 9.28 (1H, s, ph-OH), 7.61~7.52 (2H,
m, H-2', 6), 7.44 (2H, d, J = 8.9 Hz, 2 X ph-H), 6.96~
6.88 (1H, m, 5’-H), 6.73 (2H, d, J = 8.8 Hz, 2 X ph-H),
6.45 (1H, d, J= 2.0 Hz, H-8), 6.23 (1H, d, J= 2.0 Hz,
H-6), 4.53 (2H, s, COCHz); *C-NMR (100 MHz,
DMSO-ds) J: 178.1, 166.4, 164.8, 161.6, 156.8, 156.4,
154.2, 149.4, 145.8, 137.3, 130.3, 121.8, 121.6, 120.9,
116.3, 115.9, 115.6, 104.4,99.2,94.2, 71.7,
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EY 7-10: R G, WE 35.7%. mp
265.7~267.6 C;mi/z:451.9 [M—H] . 'H-NMR (400
MHz, DMSO-ds) d: 12.46 (1H, s, 5-OH), 10.95 (1H,
s, 7-OH), 10.31 (1H, d, J = 12.7 Hz, NH), 9.85 (1H,
s, 4'-OH), 9.42 (1H, s, 3’-OH), 7.70 (2H, dd, J = 9.0,
5.0 Hz, H-2', 6'), 7.59~7.52 (2H, m, 2 X ph-H), 7.18
(2H, t, J = 8.9 Hz, 2 X ph-H), 6.91 (1H, d, J = 9.0 Hz,
H-5"), 6.46 (1H, d, J = 1.9 Hz, H-8), 6.24 (1H, d, J =
1.9 Hz, H-6), 4.58 (2H, s, COCH,); 3C-NMR (100
MHz, DMSO-de) 6: 178.1, 167.1, 164.8, 161.6, 156.8,
156.4, 149.4, 145.8, 137.2, 135.2, 135.1, 121.9, 121.8,
121.6, 120.9, 116.3, 115.9, 104.5, 99.3, 94.2, 71.6.

EY 7-11: RE AR, W 48.3%. mp
143.1~145.2 °C; m/z: 483.9 [M—H] . 'H-NMR (400
MHz, DMSO-ds) d: 12.53 (1H, s, 5-OH), 10.97 (1H, s,
7-OH), 10.41 (1H, s, NH), 9.89 (1H, s, 4-OH), 9.46
(1H, s, 3'-OH), 8.13 (1H, dd, J = 5.9, 3.6 Hz, 2'-H),
7.97 (1H, dd, J = 5.9, 3.5 Hz, H-6"), 7.82 (1H, d, J =
8.2 Hz, ph-H), 7.74 (1H, d, J = 7.3 Hz, ph-H),
7.65~7.51 (5H, m, 5Xph-H), 6.95 (1H, d, J = 9.0
Hz, H-5', ph-H), 6.49 (1H, d, J = 1.9 Hz, H-8), 6.26
(1H, d, J = 1.9 Hz, H-6), 4.75 (2H, s, COCH>);
BC-NMR (100 MHz, DMSO-ds) &: 178.2, 167.9,
164.9, 161.6, 156.9, 156.5, 149.5, 1459, 137.3,
134.2, 133.3, 128.6, 128.3, 126.6, 126.5, 126.1,
126.1, 122.9, 122.2, 121.6, 120.9, 116.3, 116.0,
104.5,99.3,94.3,79.7, 71.9.

EY 7-12: RFEAR A, K 52.4%. mp
203.7~205.5 C; m/z: 448.9 [M—H] . 'H-NMR (400
MHz, DMSO-ds) d: 12.59 (1H, s, 5-OH), 10.93 (1H, s,
7-OH), 10.00 (1H, d, J = 2.6 Hz, CONH), 9.88 (1H, s,
4'-0OH), 9.39 (1H, s, 3'-OH), 7.80 (1H, d, J = 2.5 Hz,
NH), 7.62~7.53 2H, m, H-2', 6), 7.14 QH, t, J= 7.9
Hz, 2Xph-H), 6.92 (1H, d, J = 8.5 Hz, H-5'), 6.79~
6.69 (3H, m, 3 X ph-H), 6.45 (1H, d, J = 1.9 Hz, H-8),
6.24 (1H, d, J = 1.9 Hz, H-6), 4.61 (2H, s, COCH,):
BC-NMR (100 MHz, DMSO-ds) d: 178.0, 168.0,
164.7, 161.7, 156.8, 156.3, 149.6, 149.4, 145.8, 136.8,
129.1, 121.7, 121.1, 119.0, 116.1, 115.9, 112.7, 104.5,
99.2,94.1, 70.4.

EY 7-13: IR AR, 1FE 53.7%. mp
164.4~166.5 C; m/z: 471.9 [M—H] . 'H-NMR (400
MHz, DMSO-de) 6: 12.62 (1H, s, COOH), 12.52 (1H,

s, 5-OH), 10.94 (1H, s, 7-OH), 9.84 (1H, s, 4'-OH),
9.41 (1H, s, 3'-OH), 8.31 (1H, s, NH), 7.57~7.48
(2H, m, H-2', 6'), 6.89 (1H, d, J = 8.4 Hz, H-5'), 6.44
(1H, d, J=2.0 Hz, H-8), 6.23 (1H, d, J= 2.0 Hz, H-6),
4.51 (1H, d, J = 14.6 Hz, NHCH), 437 2H, d, J =
14.7 Hz, COCH,), 1.63 (2H, dt, J = 14.3, 4.4 Hz,
NHCHCH,), 1.58~1.51 (1H, m, CH;CHCH3), 0.88
(6H, dd, J = 19.0, 6.3 Hz, 2X CH3). '3C-NMR (100
MHz, DMSO-ds) : 178.1 (C = 0), 174.1 (COOH),
168.2 (CHa, C = 0), 164.8, 161.6, 156.8, 156.4, 149.4,
145.8, 137.1, 121.6, 120.9, 116.2, 115.8, 104.4, 99.2,
94.2, 71.3, 50.3 (NHCH), 24.7 (NHCHCH,), 23.3
(CH;CH), 21.7 (2CH3).

WEY 7-14: R AR, IE 62.8%. mp
267.3~269.2 C; m/z: 415.8 [M—H] . 'H-NMR (400
MHz, DMSO-ds) d: 12.56 (1H, s, COOH), 12.52 (1H,
s, 5-OH), 10.95 (1H, s, 7-OH), 9.83 (1H, s, 4'-OH),
9.42 (1H, s, 3-OH), 8.43 (1H, t, J = 5.9 Hz, NH)
7.56~7.47 (2H, m, H-2', 6'), 6.91 (1H, d, J = 8.3 Hz,
H-5'), 6.44 (1H, d, J = 2.0 Hz, H-8), 6.22 (1H, d, J =
2.0 Hz, H-6), 445 (2H, s, COCH>), 3.87 (2H, d, J =
5.9 Hz, NHCHy); '*C-NMR (100 MHz, DMSO-dj) 6:
182.7 (C = 0), 176.1 (COOH), 173.3 (CO-NH), 169.5,
166.4, 161.6, 161.2, 154.1, 150.6, 141.4, 126.3, 125.7,
121.1, 120.6, 109.2, 103.9, 98.9, 75.7, 45.7

EW 7-15: R G, I 46.5%. mp
189.7~191.6 C; MS, m/z: 505.9 [M—H] . 'H-NMR
(400 MHz, DMSO-ds) 6: 12.55 (1H, s, COOH), 12.49
(1H, s, 5-OH), 11.04 (1H, s, 7-OH), 9.91 (2H, s,
3'.4'-OH), 8.32~8.26 (1H, m, NH), 7.52~7.45 (2H,
m, H-2, 6"), 7.26~7.17 (5H, m, 5 Xph-H), 6.89 (1H,
d, J = 8.4 Hz, H-5"), 6.44 (1H, d, J = 1.7 Hz, H-8),
6.23 (1H, d, J = 1.7 Hz, H-6), 4.52 (1H, dd, J = 13.0,
8.0 Hz, NHCH), 4.38 (2H, d, J = 2.0 Hz, COCH)),
3.15~2.97 (2H, m, NHCHCH,); *C-NMR (100
MHz, DMSO-ds) §: 177.9 (C = 0), 173.2 (COOH),
167.9 (CH,C = 0), 164.8, 161.6, 156.8, 156.3, 149.5,
145.8, 137.9, 136.7, 129.7, 128.6, 126.8, 121.4, 120.8,
116.3, 115.8, 104.4, 99.2, 94.2, 71.0 (COCH,), 53.8
(NHCH), 37.3 (PhCH,).

3.2 W RERINTEMRIEIENS

AN 5T AR FE T M B 2R A HATAE Y% DPPH

F EH IS BR TS 1 L 1.



¢ $ % Chinese Traditional and Herbal Drugs 35 51 % 28 16 3 202048 A * 4139 -

R WEREE-3-0-BRE1TEYI80 DPPH BERMIER (SCso) XS A [E] MR ARARHIIGIEIIHIER (ICs0)
Table 1 Clearance rate on DPPH (SCso) and proliferation inhibition rate on different tumor cells (ICso) of

quercetin-3-O-amide derivatives

SCso /(ummol-L 1) ICso/(ummol-L™")

S DPPH H H3t EC109 EC9706 B16-F10 SGC7901
7-1 2542 - — 129.142+1.231 —
7-2 19.12 96.706 £ 1.653 61.183+1.454 91.021+1.627 145.180+1.830
7-3 20.46 — 58.039+1.444 — —
7-4 21.50 44264+1.327 167.276+1.904 118.138£1.753 157.776 =1.879
7-5 20.92 27.228%1.115 149.828 +1.855 171.642£1.914 —
7-6 18.88 10.250£0.716 65.646+1.535 75.298+1.582 —
7-7 34.75 58.195+1.418 41.845+1.275 103.444 £1.668 —
7-8 34.77 64.412+1.463 76.175+1.535 219.383£1.995 —
7-9 19.67 109.059£1.692 176.22£1.901 84.957+1.675 —
7-10 27.88 149.216£1.830 183.8941£1.921 117.18+1.725 202.049£1.962
7-11 31.54 51.238+1.396 59.744 1 1.462 51.296+1.396 111.264+1.732
7-12 38.99 — — 84.856+1.582 —
7-13 68.75 112.832+1.326 129.208 +£1.173 142.391+1.098 165.210+1.264
7-14 58.56 156.215+1.389 138.650+1.459 176.391+1.437 161.540+1.128
7-15 49.27 51.207+£1.415 — — —
LN 18.66 31.884+0.984 142.189+1.274 182.358 £1.741 —
5-FU 41.738£0.734 78.431+1.008 62.5621£0.910 182.115+1.374

MF 1 AT DR X ik & 4% DPPH H Hi %
B —wMERIER, HERSEKE. @ik
T EEE AT AT, A W R

(1) BEEFESIREEIIR, Wit B - AT
X} DPPH H HETERRAE J1id, 2 IR 2.

(2)F 6 MEAM SCso 7E 18.34~21.50 pmol/L,
il Hz ) SCso A4 (18.66 pmol/L) . X#i7R, 3-OH
AR FHUAMIE L TR AR (- 3).

A 6 MELEYII SCso $IE 25.42~38.99 pmol/L,
EATEM R DT AR, HIER E RS R
T = IR .

SCERBEFE R R0, i e 3 B BRI BT ETE
ATRAATEF 2 3840 (D) B 3R LA R 3L 4515
(i) C I 2,3 MRS 4 7 FRIETE L ik & .
B R AT AL B2 3'-OH BX 4'-OH B,
PUE AL ARG T #2248 BH B PR . B SRR
1E2Y, 3-OH 1 5-OH HAFEAEXT H AT AT 1 1R
B, Mainini ZFPUNSH 7 K I BT ER I )BT AL s

80 4
70 1
60
50 4
40 4
30 +
20
10

SCso/(ummol-L™")

=T R ]

B3 HWKE-3-O-BEEITEMMENLTEER
Fig. 3  Comparison of antioxidant activity by some

quercetin-3-O-amide derivatives

VEREAT THIBATST, A 3-OH S iM%
TEPERA R E RN, SR, ARYEASEI SR,
A 9 MEEYIN SCso ¥ S B AN, H 15 ML
B SCso M KT B R, M K 2K (1 3-OH #HX
U5, X HGTEMTE TR I A K. X 5E7R 3-0H
ANTE B HT AT PR T HE 1
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Wit Bz 2 K HLRT Aot 4 b eg 40 o N £
AN EC109. N & & i 41 i EC9706. A B &
Y SGC7901 J /N iR B (A IR 41 i B16-F10 (1401
HIER LR 1. @kt EdE s, HHBUT
4k

(1) M R R HATAYIXT 4 B gn i 24 —
SERAIGIER, BA R B s &P /E H el
T REZG R

(2) XFHE 5-FU XA 3 Fiilsg 4 i iy
(R 7E T, EC109 (ICs0=41.738 pumol/L) EC9706
(IC50=78.431 umol/L) F1 B16-F10 (IC50=62.562
umol/L); BEZjHf 7z 26 EC109 4 i () i/ F
BN (ICs0=31.884 umol/L), *FFAth 3 A
ST AR PN SERARL R 2060 EC109 2 afr 4
HIYER T 5-FU, & 1 MEAE P ikt
“W

G WE 7-6 72 15 A BAsAE Y i B i
1. &4 7-6 XF EC109 HIFIHIVER (1Cs50=10.25
umol/L ) Y & AR T BEZj#it fz ;| (1Cso = 31.884
umol/L) A 5-FU (ICso=41.738 umol/L); HX} 2
R RN EC9706 2 B16-F10 F#MI{E F iy
FREZGM Y R . ARSI AL AP 7-6 34T R
— IR 52
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