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Abstract: Objective To investigate the chemical constituents in the dried rhizomes of Diphylleia sinensis. Methods The
compounds were isolated and purified by silica gel, diaion AB-8 macroporous adsorption resin,, ODS, MCI, Sephadex LH-20 column
chromatography and semi-preparative HPLC, and their structures were identified by physicochemical properties, IR, UV, MS and
NMR. The antioxidant activities of compounds 1, 4, 10, 11 and 20 were examined by DPPH radical scavenging assay. Results A
total of 21 compounds were isolated from the 95% and 50% ethanol extract of D. sinensis, and their structures were identified as [4,5-

dihydroxy-2-(1-hydroxyethyl)phenyl][(4-hydroxy)phenylJmethanone (1), (+)-7'-methoxylariciresinol (2), 7'R-hydroxylariciresinol
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(3), 3-methoxy-quercetin (4), dihydroquercetin (5), dihydrokaempferol (6), kaempferol (7), quercetin (8), podoverine B (9),

chrysophanol-1-O-B-D-glucopyranoside (10), chrysophanol-8-O-B-D-glucopyranoside (11), uracil (12), thymidine (13), uridine-5'a-

hydroxypropanoate (14), p-anisaldehyde (15), p-hydroxybenzoic acid (16), vanillin (17), 3,4-dihydroxybenzoic acid (18),
hydroxytyrosol (19), 3',5"-dihydroxyphenyl-4-hydroxybenzoate (20) and 5-hydromethyl furaldehyde (21). Conclusion Among them,

Compound 1 is a new compound that has not been reported in literature and named diphymethanone A. Compound 20 is a new natural
compound and its 'H and '*C NMR spectra are assigned for the first time. Compounds 2, 3, 5, 6, 9—11, 13, 14, 17 and 19—21 were

isolated from the genus of D. sinensis for the first time. Alkaloids and anthraquinones were found in this genus for the first time.

Compound 1 had a strong DPPH radical scavenging ability, with a median inhibition concentration (ICso) of 8.52 umol/L, which was

stronger than that of positive drug trolox (14.95 pmol/L).

Key words: Diphylleia sinensis Li.; DPPH radical scavenging activity; antioxidant; diphymethanone A; 3',5"-dihydroxyphenyl-4-

hydroxybenzoate; (+)-7"-methoxylariciresinol; dihydroquercetin; chrysophanol-1-O-B-D-glucopyranoside
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methoxy-quercetin, 4). &M £ & (dihydro-
quercetin, 5). &1 25 (dihydrokaempferol, 6).
122/ (kaempferol, 7). #tfZ 3 (quercetin, 8).
podoverine B (9). K3 %) -1-O-B-D- %] %] #
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1. 301 Wi, 53] Fr.M4-2-1~M4-2-3, Fr. M4-2-
2 (4.6g) P& mBuRAH g, HERE-7K (53 147,
6 mL/min) i, 55 Fr. M4-2-2-1(1.8g, r=8.8~
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EW1 50N CisH140s. TH-NMR i+ (58 1),
SR 6 MNEEALES [0n7.57 (2H, d, J = 8.8 Hz, H-2,
H-6'), 6.84 (2H, d, J = 8.8 Hz, H-3', H-5'), 6.72 (1H, s,
H-6),6.63 (1H,s,H-3)], 2 MIEFE (B 1 MR
T HIE) [0 2.60 2H, t,J=7.3 Hz, H-7), 3.41 (2H, t,
J=17.3 Hz, H-8)]. 3C-NMR 1 HSQC i 7% 15 4
WAES, B 1 ATBE 6c195.5(C-7), 12 5%
W, 2 MEHEERGS (B 1 ANMERERE [dc
35.9 (C-7), 62.5 (C-8)]. 'H-'H COSY & (& 1),

SR 0 2.60 (H-7) F1 6y 3.41 (H-8) #H3%, ¥l H-7
5 H-8 #i%. on 7.57 (H-2', 6') F1 Ju 6.84 (H-3', 5')

FHOE, VLA G 1 I E5H AR B IR IR
HMBC i (1), HIEFE oy 2.60 (H-7) 5 dc
129.7 (C-1), 129.8 (C-2), 118.0 (C-6) HImFEAMHK, 45
EFHELET 6u6.72 (H-6),6.63 (H-3) 5 C-1. C-2 LA
J 5 2 ANAIAL S 5E 05 R Oc 142.4 (C-4), 147.0 (C-5)
FHZFEM oS, RIMLEM 1 &6 4,5-FH-2-(1-7%
He 2 FYIRILGER By B i HURZEIR EESE S on
7.57 (H-2', 6"), 4,5- " F2F-2-(1-85E 23 # %5 175
HEET 6.63 (H-3) B ERILIKIE T 5c 195.5(C-7)
1] HMBC 5%, BHUEHIR 2 A4l b B o i Fik 2
(C-7") HEHz. Bk, AW 1 BEAR [4,5-Z 8%
2-(1-F2 0k ) R [(4-F2 ) R FEVH /I, N 1 4S80
&Y, fm4a 9l HE A (diphymethanone A).
SR 2.

F1 LAY 1020 BURFEEIE (500/125 MHz)
Table 1 NMR Spectroscopic data of compounds 1 and 20 (500/125 MHz)

1 (DMSO-ds) 20 (CD;0OD)
TRAT
oc ou o on

1 129.7 121.6
2 129.8 133.4 7.99 (1H, d, J= 8.7 Hz)
3 116.4 6.63 (1H, s) 116.4 6.88 (1H, d, J = 8.7 Hz)
4 142.4 164.2
5 147.0 116.4 6.88 (1H, d, J = 8.7 Hz)
6 118.0 6.72 (1H, s) 133.4 7.99 (1H, d, J= 8.7 Hz)
7 35.9 2.60 2H, t,J=7.3 Hz) 166.6
8 62.5 341 (2H,t,J=7.3 Hz)
1’ 129.4 154.0
2 1323 7.57 (1H, d, J = 8.8 Hz) 101.6 6.12 (1H, d, /= 2.1 Hz)
3’ 115.1 6.84 (lH, d,/J=8.8 Hz) 160.2
4’ 161.9 101.2 6.18(1H,dd,J=2.1,2.1HZ)
5’ 115.1 6.84 (lH, d,/J=8.8 Hz) 160.2
6' 132.3 7.57 (1H, d, J= 8.8 Hz) 101.6 6.12 (1H, d, J=2.1 Hz)
7' 195.5

o O (0] OH

"

Dl QAT

O 9
HO OH

OH OH
20

1

1 £A&491 %120 9% 'H-'"H COSY (=) #1
HMBC (7 ) %
Fig. 1 Key 'H-'H COSY (=) and HMBC (~ )

correlations of compounds 1 and 20

2 &1 7020 B4

Fig. 2 Structures of compounds 1 and 20
EY 20: FORY) . UV B RIS
K4 202, 217, 262nm. IR Yl BoR A HHE (3377
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em D FFEE (1712em™) AIFIL (1607,1514cm™)
P . HR-ESI-MS %25 e+ 5 11§ m/z
269.041 8 [M+Na]*, (IFEAH AN 269.0426), ik
AW 20 147308 CisHig0s. '"H-NMR i (%
D, s 1A ZHEAREIE [0n7.99 (2H,d,J=8.7 Hz,
H-2, 6), 6.88 (2H, d, J=8.7 Hz, H-3, 5)], 1 P™=HUt
IR [0 6.12 (2H, d, J = 2.1 Hz, H-2', 6"), 6.18 (1H,
dd, J=2.1, 2.1 Hz, H-4)]. '*C-NMR A HSQC ¥ &
N 13RS, AR 1 DRI 6¢166.6 (C-7), 12
AN EW. H-'HCOSY i (B 1), &R 6u7.99
(H-2, H-6) Al oy 6.88 (H-3, H-5) #2%, WHILEY
20 HZE R AEAER A . HMBC g (&
1, B H-2,H-6 5 C-7 [Pk, Lk H-3,H-5
5 6c164.2(C-4) HIImAEMIC, 5ICERIRIEHH 0L
FOR WAL LA LR AR — 3, R &4 20 &
BRI IREE M B H-2', H-4'LL K H-6'[111%
g AR 5 SCER RGBS R 2K = 5.67 (3H, s, H-2,
4,6) Lbxt, KRIMHALZAFEAEE K, H 6c101.6
(C-2,6") A 1 HWSZEM T AT 5, UEH 6¢154.0
(C-1) k1 OH #HUX. RN ED&A 3.5-
TERRERIE SR B, H 2 NS Bom i B Bk
Bo(C7) EE. MEENKEY 20~ 3.5-
dihydroxyphenyl-4-hydroxybenzoate, N KA =)
LBV IR EEE, B UOMEEY 20 AT
AR IS EAR AT IR -

twEY 2. TEMRY . o]y +12.0 (c 0.10,
CHCl3). ESI-MS m/z: 413 [M+Na]*. 'H-NMR (500
MHz, DMSO-ds) 6: 6.86 (1H, s, H-2), 6.75 (1H, s, H-
2", 6.72 (2H, m, H-6, 5'), 6.71 (1H, m, H-5), 6.62 (1H,
d,J=8.0 Hz, H-6"), 4.51 (1H, d, J = 7.2 Hz, H-7), 4.04
(1H, dd, J = 8.8, 4.1 Hz, H-9"a), 3.91 (1H, d, J = 9.2
Hz, H-7"), 3.79 (1H, d, J = 8.2 Hz, H-9'b), 3.76 (3H, s,
H-10"), 3.73 (3H, s, H-10), 3.06 (3H, s, H-11"), 3.06
(1H, d,J=4.4Hz, H-9a), 2.91 (1H, m, H-9b), 2.42 (1H,
m, H-8"), 1.60 (1H, m, H-8); '3C-NMR (125 MHz,
DMSO-ds) J: 147.8 (C-3, 3'), 146.4 (C-4'), 146.0 (C-4),
134,0 (C-1), 131,3 (C-1"), 120.8 (C-6"), 119.1 (C-6),
115.5 (C-5"), 115.4 (C-5), 111.4 (C-2'), 110.8 (C-2),
85.7 (C-7"), 83.1 (C-7), 70.7 (C-9'), 60.8 (C-9), 56.2 (C-
11'), 56.0 (C-10"), 55.9 (C-10), 52.5 (C-8), 48.4 (C-8').
DL BB 5 Sk RoE — 200, MU e a2 N
(+)-7'-F AR T I RA B TG I

& 3: ABKAEK. [aly—7.6 (c1.10,CHCL).

ESI-MS m/z: 399 [M+Na]*. 'H-NMR (500 MHz,
CD;0D) 6: 6.95 (1H, d, J= 1.4 Hz, H-2'), 6.91 (1H, d,
J =14 Hz, H-2), 6.80 (1H, dd, J = 8.0, 1.4 Hz, H-6"),
6.78 (1H, dd, J= 8.0, 1.4 Hz, H-6), 6.75 (1H, d, J=8.0
Hz, H-5"), 6.74 (1H, d, J = 8.0 Hz, H-5), 4.48 (2H, d,
J=8.4Hz H-7, 7, 3.85 (3H, s, -OCH3), 3.83 (3H, s,
-OCH3), 3.75 (1H, m, H-9'b), 3.70~3.53 (3H, m, H-
9'a, 9a, 9b), 2.66~2.49 (1H, m, H-8), 2.24 (1H, m, H-
8); BC-NMR (125 MHz, CD;OD) d: 147.9 (C-3'),
147.8 (C-3), 146.4 (C-4), 146.2 (C-4"), 135.0 (C-1"),
132.9 (C-1), 120.0 (C-5), 119.6 (C-5"), 114.8 (C-6, 6"),
110.4 (C-2), 110.2 (C-2"), 84.7 (C-7"), 76.5 (C-7), 70.3
(C-9), 61.9 (C-9"), 55.4 (-OCH3), 55.0 (C-8), 51.8 (C-
8" LA E i 5 Sk E — ), WS e G 3 A
7'R-$2H VR I FA B R T o

thE5Y) 4: FEIARY) . ESI-MS m/z: 339 [M+
Na]*. 'H-NMR (500 MHz, DMSO-ds) d: 7.54 (1H, d,
J=22Hz H-2'), 7.44 (1H, dd, J = 8.5, 2.2 Hz, H-6"),
6.90 (1H, d, J= 8.5 Hz, H-5"), 6.41 (1H, d, J=2.0 Hz,
H-8), 6.19 (1H, d, J = 2.0 Hz, H-6), 3.78 (3H, s, -
OCH3); 3C-NMR (125 MHz, DMSO-ds) d: 177.9 (C-
4), 164.1 (C-7), 161.3 (C-5), 156.3 (C-9), 155.6 (C-2),
148.7 (C-4"), 145.2 (C-3"), 137.7 (C-3), 120.8 (C-1"),
120.6 (C-6'), 115.7 (C-5"), 115.4 (C-2"), 104.2 (C-10),
98.5 (C-6), 93.6 (C-8), 59.7 (-OCH3). LA E#¥a5
BRI IE — 2, S E LAY 4 08 3-H AR 5

& 5. REEH KA. ESI-MS m/z: 327 M+
Na]*. 'H-NMR (500 MHz, DMSO-ds) d: 6.96 (1H, d,
J=18Hz, H-2'), 6.84 (1H, dd, J = 8.1, 1.8 Hz, H-6"),
6.80 (1H, d, J= 8.1 Hz, H-5"), 5.92 (1H, d, J= 2.0 Hz,
H-8), 5.88 (1H, d, J= 1.8 Hz, H-6), 491 (1H,d, J=11.4
Hz, H-2),4.49 (1H,d,J=11.4 Hz, H-3). Pl E¥dE5¢
BRARIE—S0), MESENEY) S AWM &R

& 6: HFEEOKAK. ESI-MS m/z: 311 [M+
Na]*. 'H-NMR (500 MHz, DMSO-ds) 6: 12.56 (1H, s,
-OH), 7.31 (2H, d, J = 8.6 Hz, H-2', 6"), 6.78 (2H, d,
J=8.6Hz, H-3',5"),5.91 (1H, d, J=2.0 Hz, H-8), 5.85
(1H, d, J= 2.0 Hz, H-6), 5.04 (1H, d, J= 11.4 Hz, H-
2),4.58 (1H,d,J=11.4Hz, H-3). L\ ¥R 5 Clkik
HE—H0, SN EY 6 N A ILER.

&Y 7. FEK K. ESI-MS m/z: 309 [M+
Na]*. 'H-NMR (500 MHz, DMSO-ds) 6: 8.03 (2H, d,
J=28.9Hz, H-2, 6'), 6.85 (2H, d, J = 8.9 Hz, H-3', 5'),
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6.41 (1H, d, J=2.0 Hz, H-8), 6.19 (1H, d, J= 2.0 Hz,
H-6). LA F#E S SCikiaE —350, S hEy
7 Rl 2w .

th&Y) 8: #EN K. ESIMS m/z: 325 [M+
Na]*. 'H-NMR (500 MHz, DMSO-ds) 6: 12.50 (1H, s,
-OH), 7.65 (1H, s, H-2'), 7.50 (1H, d, J = 8.9 Hz, H-6"),
6.83 (1H, d, J = 8.9 Hz, H-5), 6.41 (1H, s, H-8), 6.20
(1H, s, H-6); '3C-NMR (125 MHz, DMSO-ds) 6: 176.2
(C-4), 164.4 (C-7), 161.4 (C-5), 157.1 (C-9), 147.4 (C-
4", 146.8 (C-2), 144.9 (C-3"), 136.0 (C-3), 122.9 (C-1"),
120.4 (C-6'), 114.9 (C-5"), 114.6 (C-2'), 103.3 (C-10),
98.0 (C-6),93.1 (C-8). LA - Hdis 5 sC ks — 2,
M A 8 MY 2.

tEY 9: EOHARY . o]y +167.5 (¢ 0.10,
MeOH). ESI-MS m/z: 725 [M~+Na]*. 'H-NMR (500
MHz, DMSO-ds) 6: 12.56 (1H, s, -OH), 7.13 (1H, d,
J=8.4Hz, H-6"), 7.12 (1H, d, J= 2.3 Hz, H-2""), 7.01
(1H, d, J=8.4 Hz, H-5"), 6.91 (1H, dd, J= 8.4, 2.3 Hz,
H-6""), 6.69 (1H, d, J=8.4 Hz, H-5""), 6.35 (1H, d, J =
2.0 Hz, H-8), 6.23 (1H, d, J = 2.0 Hz, H-6), 5.96 (2H,
s, H-6", 8", 5.02 (1H, t, J = 6.8 Hz, H-2""), 3.67 (3H,
s, -OCH3), 3.28 (2H, d, J= 6.8 Hz, H-1""""), 1.49 (3H, s,
H-5""), 1.27 (3H, s, H-4""); BC-NMR (125 MHz,
DMSO-ds) 6: 187.3 (C-4"), 178.1 (C-4), 168.2 (C-7"),
164.4 (C-7), 163.1 (C-5"), 161.4 (C-5), 159.2 (C-9"),
157.6 (C-2), 156.9 (C-9), 146.9 (C-4""), 144.7 (C-3""),
142.2 (C-4"), 139.1 (C-3, 3"), 131.8 (C-3""), 129.2 (C-
2'), 124.8 (C-1"), 124.2 (C-6'), 124.1 (C-1""), 121.2 (C-
2", 119.2 (C-6""), 115.7 (C-5""), 115.2 (C-5"), 114.8
(C-2"), 104.7 (C-10), 100.1 (C-2""), 99.7 (C-10"), 98.8
(C-6),97.2 (C-6""), 96.3 (C-8"), 93.8 (C-8), 90.3 (C-3"),
60.2 (-OCH3), 25.5 (C-1"""), 25.3 (C-5""), 17.4 (C-
4y, DA BOE S SCkARoE — #0012, USSR E ) 9
A podoverine B

&Y 10: FE kK. ESI-MS m/z: 439 [M+
Na]*. 'H-NMR (500 MHz, DMSO-dc) 5: 12.94 (1H, s,
-OH), 7.75 (1H, t, J = 7.5 Hz, H-6), 7.72 (1H, s, H-4),
7.66 (1H, dd, J = 7.5, 1.0 Hz, H-5), 7.54 (1H, s, H-2),
7.36 (1H, dd, J= 7.5, 1.0 Hz, H-7), 5.17 (1H, d, J="7.5
Hz, H-1"), 4.58~3.24 (6H, m, sugar-H), 2.48 (3H, s,
-CH3). '*C-NMR (125 MHz, DMSO-de) d: 187.7 (C-
9), 182.2 (C-10), 161.4 (C-8), 158.4 (C-1), 147.4 (C-3),
136.2 (C-6), 134.5 (C-4a), 132.5 (C-10a), 124.3 (C-7),

122.7 (C-2), 121.3 (C-4), 118.3 (C-5, 9a), 116.8 (C-8a),
100.5 (C-1"), 77.3 (C-5"), 76.6 (C-3"), 73.4 (C-2"), 69.6
(C-4"), 60.6 (C-6"),21.8 (-CH3). PA_EHds 5 Sk iiE
— 3, W EEY) 10 KT -1-0-B-D-F 4
B o

&Y 11: AR K. ESI-MS m/z: 439 [M+
Na]*. 'H-NMR (500 MHz, DMSO-ds) J: 12.88 (1H, s,
-OH), 7.88 (1H, dd, J= 7.6, 2.6 Hz, H-5), 7.86 (1H, dd,
J=8.1,7.6 Hz, H-6), 7.71 (1H, dd, J = 8.1, 2.6 Hz, H-
7), 7.51 (1H, s, H-4), 7.21 (1H, s, H-2), 5.16 (1H, d,
J =17.6 Hz, H-1"), 3.72~3.22 (6H, m, sugar-H), 2.43
(3H, s, -CH3); BC-NMR (125 MHz, DMSO-ds) o:
187.6 (C-9), 182.1 (C-10), 161.6 (C-1), 158.2 (C-8),
147.7 (C-3), 136.0 (C-6), 134.8 (C-10a), 132.2 (C-4a),
124.1 (C-2), 122.5 (C-7, 8a), 120.6 (C-5), 119.4 (C-4),
114.8 (C-9a), 100.5 (C-1"), 77.3 (C-5"), 76.6 (C-3"), 73.3
(C-2"), 69.5 (C-4"), 60.6 (C-6'),21.5 (-CH3). LA %4
5ol — 304, SR AT 11 N KIER-8-
O-B-D-H E T

& 12: EO¥ K. ESI-MS m/z: 135 [M+
Na]*. 'H-NMR (500 MHz, DMSO-ds) &: 11.0 (1H, s,
H-3), 10.8 (1H, s, H-1), 7.38 (1H, d, J = 7.6 Hz, H-6),
5.44 (1H, d, J = 7.6 Hz, H-5); 3C-NMR (125 MHz,
DMSO-ds) 0: 164.4 (C-4), 151.6 (C-2), 142.2 (C-6),
100.3 (C-5). LA -3l 5 SCitioE — 805, #es e
B 12 N JRIEEE

&Y 13: AEHEK. ESI-MS m/z: 265 [M+
Na]*. 'H-NMR (500 MHz, CD;0D) é: 7.82 (1H, s, H-
4), 6.28 (1H, t, J = 6.8 Hz, H-1"), 4.40 (1H, m, H-3"),
3.90 (1H, d, J = 3.3 Hz, H-4"), 3.80 (1H, dd, J =12.0,
3.7 Hz, H-5'b), 3.73 (1H, dd, J =12.0, 3.7 Hz, H-5'a),
2.22 (2H, m, H-2), 1.94 (3H, s, -CH3); '3C-NMR (125
MHz, CD;0D) 6: 166.4 (C-2), 152.4 (C-6), 138.2 (C-
4), 111.5 (C-3), 88.8 (C-4), 86.2 (C-1'), 72.2 (C-3"),
62.8 (C-5'), 41.2 (C-2"), 12.4 (-CH3). PA_L%d 5 ik
fE—E), W e A 13 IR E AL .

EY 14: FEAMRY . [a]y +3.2 (¢ 0.30,
MeOH). ESI-MS m/z: 339 [M+Na]". 'H-NMR (500
MHz, DMSO-ds) d: 11.32 (1H, s, H-3), 7.74 (1H, d,
J = 8.1 Hz, H-6), 5.79 (1H, d, J = 4.9 Hz, H-1"), 5.63
(1H, d, J= 8.1 Hz, H-5), 4.25 (2H, d, J= 3.2 Hz, H-5"),
422 (1H, d,J=5.1 Hz, H-2"), 4.09 (1H, d, J= 4.5 Hz,
H-2'), 4.03 (1H, d, J = 3.6 Hz, H-4'), 3.96 (1H, d, J =



«372 PED 202418 B55% 28 Chinese Traditional and Herbal Drugs 2024 January Vol. 55 No. 2

4.3 Hz,H-3"),1.26 (3H, m, CH3); '3*C-NMR (125 MHz,
DMSO-ds) d: 174.7 (C-1"), 163.5 (C-4), 151.1 (C-2),
141.3 (C-6), 102.5 (C-5), 88.9 (C-1), 81.7 (C-4"), 73.2
(C-2"), 70.2 (C-3"), 66.5 (C-2"), 64.2 (C-5"), 20.8 (C-
3" LA EHE 5 Sk iRIE — 807, W e A 14
“A uridine-5'a-hydroxypropanoate .

& 15: HEK K. ESI-MS m/z: 159 [M+
Na]*. 'H-NMR (500 MHz, DMSO-ds) J: 9.76 (1H, s,
CHO), 7.72 (2H, d, J = 8.7 Hz, H-3, 5), 6.82 (2H, d,
J=18.7Hz, H-2, 6"), 2.62 (3H, s, -OCH3); 3C-NMR
(125 MHz, DMSO-ds) 6: 191.2 (C-7), 166.9 (C-1),
133.0 (C-3, 5), 129.9 (C-4), 114.9 (C-6, 2), 55.6 (-
OCHs). LA EHR 5 SClikiiE — 808, s et s
Y15 Jyn H A B OR F I

&Y 16: A&k (HEE . mp 213.4~
2152 °C, ESI-MS m/z: 161 [M+Na]*. "H-NMR (500
MHz, DMSO-ds) J: 7.88 (2H, d, J = 8.8 Hz, H-2, 6),
6.82 (2H, d,J=8.8 Hz, H-3, 5); '3C-NMR (125 MHz,
DMSO-de) : 167.7 (COOH), 161.4 (C-4), 131.6 (C-2,
6), 122.1 (C-1), 115.0 (C-3, 5). LA L% 5 SCik kg
— B, SEEA G 16 X R EER TR .

&Y 17: A EE (FEED). mp 79.8~
81.2 C, ESI-MSm/z:175[M+Na]*. 'H-NMR (500
MHz, CDs;OD) ¢: 9.70 (1H, s, -CHO), 7.37 (1H, dd,
J=8.7,1.9 Hz, H-2), 7.26 (1H, d, J= 1.9 Hz, H-6), 6.84
(1H, d, J = 8.7 Hz, H-5), 3.80 (3H, s, -OCH3); 3C-
NMR (125 MHz, CD;0D) §: 192.5 (C-7), 154.9 (C-4),
149.6 (C-3), 130.1 (C-1), 127.9 (C-6), 116.1 (C-5),
111.0 (C-2), 56.0 (-OCH3). DA %045 55 Sk g —
;PO W EAAY 1T NEER.

ey 18: IKBAEAE (FED. mp 200.2~
201.1 °C, ESI-MS m/z: 177 [M+Na]*. "H-NMR (500
MHz, DMSO-ds) 6: 7.37 (1H, s, H-6), 7.34 (1H, d, J =
8.3 Hz, H-2), 6.81 (1H, d, J= 8.3 Hz, H-5); 13C-NMR
(125 MHz, DMSO-ds) d: 168.2 (COOH), 150.8 (C-4),
145.8 (C-3), 122.5 (C-1, 6), 117.3 (C-2), 115.8 (C-5).
DL Ed 5 SRRk aE — 802, BUSE A 18 N
34-ZRFRHIIR

EY 19: KEOEE (FEE. mp 171.3~
175.1 °C, ESI-MS m/z: 177 [M+Na]". 'H-NMR (500
MHz, DMSO-ds) J: 6.58 (1H, d, J = 8.0 Hz, H-7), 6.55
(1H, d, J= 1.9 Hz, H-4), 6.42 (1H, dd, J = 8.0, 1.9 Hz,
H-8), 3.57 (2H, t, J= 7.2 Hz, H-1), 2.56 2H, t, J= 7.2

Hz, H-2); 3C-NMR (125 MHz, DMSO-ds) 6: 145.0 (C-
5), 143.7 (C-6), 130.5 (C-3), 119.8 (C-8), 116.7 (C-4),
115.8 (C-7), 62.9 (C-1), 38.6 (C-2). LA b#¥E 5 ik
B —E22), USSR A 19 IR EEESEE .

&) 21: FEEHIRYI. ESI-MS m/z: 149 M+
Na]*. 'H-NMR (500 MHz, DMSO-ds) 0: 9.55 (1H, s,
-CHO), 7.50 (1H, d, J= 3.5 Hz, H-2), 6.61 (1H, d, J =
3.5 Hz, H-3),4.51 2H, d, J=5.2 Hz, H-5). Ll E%dE
5o — 35023, WS ey 21 o SRRk
PR o
4 DPPH BEREFREM

@it DPPH H HIEF RGP, SHMEEY) 1.
4. 10, 11. 20 MHUEALTETERAT VAT o B AN ERJE
FEfb 5 DPPH (Z49KJE°8 100 pmol/L) VA KA,
WE IANEEI, FNEEAEANNTANRE
BHAAEXHE (trolox), 30 °C. 1h, BEEFRCIERICE
(A, KK 515nm. #£4k &4% DPPH
H 2575 BRIEPE 1 1Cs0 1B K F Reed-Muench 73211
. SR EoR, &Y 1% DPPH H i3 B # 0
()35 B 68 71 Hoo T FH ¥ 25 trolox (ICso 14.95
umol/L), ICsofEi}y 8.52 umol/L, &%) 4 % DPPH
HHEEA—EMEREET, ICs HA 22.69
umol/L, Ak &M 1Cso ¥ KT 50 pmol/L.
5 e

AHIFFE N 55 ) L S R 2 T 3 o7 o 40 5
ET 21 MEEY, B3 2 MARIERERS (2. 3).
6 MM (4~9). 2 MEFEZE (10, 1), 34ME
PIBZE (12~14), 7 MRIRZE (15~21). Hpib&
Y e, ol R A LAY 20
JIETRIRFY),  HE R R B A RARIE . Ak
G 24 3. 5. 6. 9~11. 13. 14, 17 f119~21 K
IR L B T B R IR ZEHEY)
HORIL T AR AR AL S W AR A, UESE T
5 LB R 2 e . R H DPPH
FHAEIE BRSEEE, MM &4 1. 4. 104 11, 20 1470
AbiitE. SR ER, (LAY 1% DPPH H It A
BEORITERREES), WA 4 % DPPH HHEERA
—EMTERES . b, AMARERFEE TEILL
sy, oM E LB IS R T34t T
ST

BILEEHRERRIEL, 780y, 2j34E
Iz, Hrhhiygst i o4 5 e R b E ok
o BUTSCERA TS B, 8 L&A IARNER K



FED 20244E1 8 $55% $ 28 Chinese Traditional and Herbal Drugs 2024 January Vol. 55 No. 2 - 373

BRI AL S RT e A DU AR R 24

R R, DL R R AR 7 R RN IR AR
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20U HeLa 400 BA — & R B EEIE 1), 1Cso {8

4 32.2 pmol/L, & A7 ) 57 M FAL B T 2R A & )

podoverine B (9) X i #1l [l PC-3 40 Ml B A 41 55
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