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Abstract: Objective To investigate the chemical constituents and anti-tumor activity of the dried buds of Daphne genkwa, a plant of
the family Thymelaeaceae. Methods The structures of the compounds were separated and purified by column chromatography using
D101, ODS, Sephadex LH-20, H/G silica gel and semi-preparative HPLC, and their structures were characterized by spectral data and
physicochemical data. Effect on cell viability in four tumor cell models using the CCK-8 assay. Results A total of 15 compounds
were obtained and identified as apigenin (1), 3,7-dihydroxy-5,4'-dimethoxyflavone (2), 3,5-dihydroxy-7,4'-dimethoxyflavone (3),
luteolin (4), tiliroside (5), daphnoretin (6), daucosterol (7), aurantiamide acetate (8), aurantiamide (9), dipentyl phthalate (10), 2-
hydroxy-1-(3-hydroxy-3-(2-(2-methoxy-2-oxoethyl)phenyl)propanoyloxy)pentan-3-ylbenzoate (11), methyl 3-(3,5-di-tert-butyl-4-
hydroxyphenyl)propionate (12), phillygenin (13), 9-cis-retinyl palmitate (14), N-nonadecanoic acid (15). At a drug concentration of
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40.0 umol/L, compound 3 showed a certain inhibitory activity against the cell growth of HepG2, with an ICso value of (46.02 + 3.14)
pumol/L. Compounds 2 and 12 showed moderate inhibitory activity against 4T1, with ICso values of (53. 11 £ 1.73) pmol/L and (54.67 + 0.99)
umol/L, respectively, and there was no significant toxicity to HeLa-NH2 and RAW264.7. Conclusion 15 compounds were isolated

from D. genkwa. Compound 12 was isolated from Daphne genus for the first time, while compounds 2, 3, 5, 9, 11 and 15 were isolated

from the buds of D. genkwa for the first time. Compounds 2, 3 and 12 possessed potential anti-tumor effects.

Key words: Daphne genkwa Sieb. et Zucc.; lignans; flavonoids; anti-tumor; 3,7-dihydroxy-5,4-dimethoxyflavone; methyl 3-(3,5-di-

tert-butyl-4-hydroxyphenyl)propionate
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Fig.1 Structures of 15 compounds isolated from Daphne genkwa
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flavone, 2). 3, 5-3F5E-7.4- " HISAEILENE (3,5-
dihydroxy-7,4"-dimethoxyflavone, 3). AJBH &K
(luteolin, 4). #RIEF (tiliroside, 5). ki H &R
(daphnoretin, 6), % M (daucoeterol, 7). 4
O iEEERE Caurantiamide acetate, 8). P& B BRUE
& 2 WE e /% 25 SAMEE A% (aurantiamide, 9). 22K
R —J%B8 (dipentyl phthalate, 10). 2-F23&-1-(3-
FRAE-3-(2-(2- 2k -2- 3 420 R ) T LSBT
i -3- % 4 H R 5 [2-hydroxy-1-(3-hydroxy-3-(2-(2-
methoxy-2-oxoethyl)phenyl)propanoyloxy) pentan-3-
ylbenzoate, 11]. 3-(3,5- —# T J&-4-F2F K F) N IR
' fi§ [methyl 3-(3,5-di-tert-butyl-4-hydroxyphenyl)
propionate, 12]. &2 (phillygenin, 13). 9-Jiil
- BERRAE RIS (9-cis-retinyl palmitate, 14), IE
+ /L. (n-nonadecanoic acid, 15). L5412
NE RN EEY D E5E, a2, 3. 5.
9. 11. 15 NE RN TEEE D E52. &
EY) 2. 3 M 12 BAEERTUREIER
1 XFESHH

B710801129 431KV (g BZE A ZE AT BR 2
A BB BT RAE (g RS IR TR A w7
WA ) B A BB ORI T A s
SEIG I A As (LT S0 T A ) D KA
HB10 RUEIR/K M (EE IKA 2A7]); KA HBI0
R ett 2R R AN (FBIE] TKA A 7]); IKAHBI0 L%
KEE (fE[E IKA AF]); Advantage A10 Milli-Q 74
47K (Millipore A 7] ); YRDLSB-20/10 ZUAK IR %
HEH A (LT IA THAE) D 48R 1200
RIS RO TR A 225818 1260 B iy 0B (1
5 (S Agilent A7) Byidtm RBuBAH R (H
A Shimadzu A 7] ); Bruker-600 i S A% B4R G
WA (£[H Bruker 2A#]); UV2600 8448 4M0] WOt 73
TR (REFRBERAIR AT HERERR
GFasss FEEE T 80~300 H G FERSKY . HEEREH 1
000 H H &EEF . D101 KILWAEA R (FF Byifg el
T.J); Sephadex LH-20 &tfHilE (GE A#]D; #E
G B BT A T T 9 i e CREETR R AL
B HT HPLC iAoy il gy (3L E
Thermo A 7). 1640/DMEM ;7% (Biological
Industries); fG4F I FBS (Biological Industries);
=9 (FHER. 5 R KRKRKEZR) (JbxL Solarbio
AFD; EMAE RIFEARIFRRT (A6 Solarbio 2
7]); R FBE-EDTA VAL (JE 5L Solarbio 23 7]);

CCK-8 R ill& (I8 NEST A ).
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JEAMD) A RAW264.7 CNERIFAZ B MR A A i pa 2
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kg KUTY. 4.8 kg FKUTHIMKIK A 4 Fhb A [R] 1A
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fir (875.1g) ZEMEHAL (322.2 ). BEIL LHs
WAL (210.8 g) FIHEEIAL (3.1kg). &iH)E OIS
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g) AM-HEE (10 1) HEA: R R & SR A
il ZEEMEAY 1 (2.1 mg). 2 (3.1mg). 3(2.6
mg). 4 (4.6mg). 5 (49.8mg) 16 (489 mg).
Fr. B (28.9 g) & ODS At (HEE-/K 40 :
60. 60 : 40, 80 : 20) 3% Fr. B-I-Il. Fr.B-I (16.8
g) ZHEEIK (911D BN, H R A
CAEE-BERR 25 50 © 1. 305 1. 205 14 15 1.
100 1. 8114 51 1D AEARER A s Rl s RORAH
AL Z AR EY 7 (7.3 mg). 8 (5.9mg).
9 (3.9mg) A 10 (4.1mg). Fr.B-II (10.4g) & H
RERCAE L CHIMBE-TIEH 20 1. 102 1. 52 1) F
G S A 1S 2 A 11 (2.6 mg) - 12
(3.3mg) Ml 13 (4.8mg). Fr.C (28.9g) £ ODS &
AR E (FFEE-/K 40 @ 60, 80 : 20) 753 Fr. C-I-
I, Fr.C-II (20.2g) % HfERFEMIE Chiimk-E
FRZME10:1.8:1.6:1.5:1.4:1.2: 1%
3| Fr.C-1I-1-4. Fr.C-1I-2 (2.5 g) £ K&k (it
A= RO ik ai il i & 15 2 &4 14 (14.8 mg)
15 (2.6 mg).
3 JEMEMNR

KA CCK8 ¥50f 73 B A3 21 15 Me&¥ &
PEZG OBED AT HUMRE IR S VP . 4 Folt e
JE IS 9 HepG2 4Hiffl. 4T1 40/, HeLa-NH2
A RAW264.7 40, EARIRAE: K 4 P 4
HL o3 R T 96 FLAR R, BEFLIIA 100 pL 40 s
W, 1537 °Cy 5% CO, 3G FRAH K% 24 hs B )5
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B, BRLINA 10 pL FHROKR B A S, FF%
B R A P A, R RE 6 ML, M
FLHINA 10 uL CCKS8 ¥, IR, 4 96 fL
BRI B TR A P 4R S0 F 15~30 min. {5 FHEEARX
7E 450 nm ALMERGRE (4D 15, RIE 4 (il
OAF I 2R AR 22, PPl A S A0 A (7] i e 24
()L IR v 1k

4 LEHEE

& 1. FHtag i (FEE), HR-ESI-MS m/z
271.052 81 [M+H]", PFLiBE m/z 270.240 00, 7T
A CisH100s, AEMBEEN 11, EHER-Ek [ B2
PELL-R L, FEnAEIRAEY) . "TH-NMR (600
MHz, DMSO-de) 6: 6.18 (1H, s, H-6), 6.47 (1H, s, H-
8), 6.78 (1H, s, H-3), 6.78 (1H, s, H-3), 6.92 (2H, d,
J=8.6 Hz, H-3",5'), 7.92 (2H, d, J = 8.7 Hz, H-2', 6);
13C-NMR (150 MHz, DMSO-ds) J: 164.2 (C-2), 103.3
(C-3), 178.5 (C-4), 157.8 (C-5), 99.4 (C-6), 165.1 (C-
7), 94.5 (C-8), 156.3 (C-9), 104.8 (C-10), 121.6 (C-1"),
129.0 (C-2%, 116.5 (C-3"), 161.4 (C-4"), 116.5 (C-5"),
129.3 (C-6"). LA 35 SCi o A —5013, i
KEWBEW 1 NTRER,

&) 2. s (FEE), HR-ESI-MS m/z
315.079 01 [M+H]*, EiL{H m/z 314.079 08, ¥
AN Ci7H 1406, AWHIEAN 11. EHFR-ER N 2
PR, PR NTIEN A . "TH-NMR (600
MHz, DMSO-de) 0: 12.92 (1H, s, 3-OH), 3.80 (3H, s,
5-OCH3), 6.72 (1H, d, J = 8.4 Hz, H-6), 12.08 (1H, s,
7-OH), 7.10 (1H, d, J = 8.4 Hz, H-8), 8,11 (2H, d, J =
8.5 Hz, H-2",6'), 7.92 (2H, d, J= 8.5 Hz, H-3", 5"), 3.77
(3H, s, 4-OCH3); 3C-NMR (150 MHz, DMSO-ds) &
146.5 (C-2), 135.6 (C-3), 176.6 (C-4), 156.2 (C-5), 98.4
(C-6), 164.4 (C-7), 93.2 (C-8), 160.8 (C-9), 103.4 (C-
10), 121.5 (C-1), 129.0 (C-2, 114.5 (C-3"), 159.9 (C-
4", 114.5 (C-5", 129.0 (C-6") , 55.5 (5-OCH3), 56.5 (4'-
OCHs). DL FHfE 5 SRR A — 049, HUssE
&Y 2 8 3,7-— 58 5E-5,4- — WA LT .

& 3, wmaghd (FEE), HR-ESI-MS m/z
315.079 01 [M+H]", HiB{H m/z 314.079 08, 4r¥
AN C17H1406, AEFEEA 11, ERER-BK) N 5
REA-RLLE, PR NHIRAEY) . "H-NMR (600
MHz, DMSO-ds) 5: 12.91 (1H, s, 3-OH), 12.08 (1H, s,
5-OH), 6.68 (1H, d, J = 8.6 Hz, H-6), 3.85 (3H, s, 7-

OCH3), 7.02 (1H, d, J = 8.6 Hz, H-8), 7.72 (2H, d, J =
8.8 Hz, H-2', 6'), 6.93 (2H, d, J= 8.8 Hz, H-3", 5"), 3.89
(3H, s, 4-OCH3;); '3C-NMR (150 MHz, DMSO-ds) J:
148.9 (C-2), 132.1 (C-3), 182.3 (C-4), 165.4 (C-5),98.9
(C-6), 161.6 (C-7), 93.2 (C-8), 160.8 (C-9), 103.5 (C-
10), 123.9 (C-17), 129.6 (C-2"), 116.3 (C-3"), 157.5 (C-
4'), 116.3 (C-5'), 129.6 (C-6"), 61.4 (5-OCH3), 55.9
(OCH3-4". LA b3 5 TR SRR — 5, W
TEEN 3 N 3,5- 57,4 A SRR

&Y 4: FEEKAK, HR-ESI-MS m/z287.047 70
[M+HJ*, Hig{E m/iz 285.047 76, 7 RN
CisH1006, ANEAEAN 11. 'H-NMR (600 MHz,
DMSO-ds) d: 6.82 (1H, s, H-3), 12.63 (1H, s, 5-OH),
6.22 (1H, d, J=2.2 Hz, H-6), 10.44 (1H, s, 7-OH), 6.45
(1H, d, J = 2.2 Hz, H-8), 7.65 (1H, d, H-2"), 9.88 (1H,
s, 3“OH), 9.68 (1H, s, 4-OH), 6.85 (1H, d, J= 8.1 Hz,
H-5%, 7.69 (1H, d, J = 8.1 Hz, H-6"); 3C-NMR (150
MHz, DMSO-ds) 6: 163.3 (C-2), 103.5 (C-3), 181.4 (C-
4), 162.0 (C-5), 99.1 (C-6), 165.6 (C-7), 94.0 (C-8),
149.3 (C-9), 103.2 (C-10), 122.0 (C-1"), 112.9 (C-2"),
145.3 (C-3"), 150.3 (C-4"), 115.9 (C-5"), 120.4 (C-6").
DA b 2d 5 Sk foE AR — 20, WS RS 4
AR,

&Y 5. mETLERH AR, HR-ESI-MS m/z
595.158 10 [M+H]", HIBH m/z 594.137 41, 4T
AN C30Ha6013, AEFEN 18, tLEW) 5 ) NMR
Pl b B OR G5 TP AEAE 2 DR EUR )55 M5 5 . 'H-
NMR (600 MHz, DMSO-ds) J: 6.13 (1H, d, J=2.3 Hz,
H-6), 6.32 (1H, t, J = 2.3 Hz, H-8),7.97 (2H, dd, J =
2.3,8.7Hz, H-2', 6", 6.81 (2H, dd, J = 2.3, 8.7 Hz, H-
3',5"),5.33 (1H, d,J="7.3 Hz, H-1"), 3.50 (1H, dd, J =
7.3,9.2 Hz, H-2"), 3.52 (2H, m, H-3", 5", 3.25 (1H, t,
J=9.2 Hz, H-4"), 428 (1H, dd, J = 2.6, 10.7 Hz, H-
6a"), 4.39 (1H, dd, J = 2.6, 10.7 Hz, H-6b"), 7.38 (2H,
dd, J=12.6, 8.7 Hz, H-2"", 6'), 6.87 (2H, dd, J = 2.6,
8.7 Hz, H-3"", 5", 7.38 (1H, d, J = 16.1 Hz, H-7""),
6.11 (1H,d, J=16.11 Hz, H-8""); '*C-NMR (150 MHz,
DMSO-ds) 6: 160.5 (C-2), 136.0 (C-3), 178.1 (C-4),
163.1 (C-5), 100.2 (C-6), 165.8 (C-7), 93.8 (C-8), 158.1
(C-9), 106.3 (C-10), 122.8 (C-1", 133.8 (C-2’, 6"),
115.1(C-3",5"),162.0 (C-4"), 104.1 (C-1"), 78.2 (C-2"),
76.1 (C-3"), 72.0 (C-4"), 76.2 (C-5"), 63.3 (C-6"),
126.9 (C-1"), 130.2 (C-2", 6", 115.8 (C-3", 5"),
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159.9 (C-4", 145.6 (C-7"), 114.6 (C-8""), 167.2 (C-
9"y, LA FHdE 5 SRRl B A — ST, e
Y15 N9 L ZE YRR

e 6. AR (HEE, HR-ESI-MS m/z
353.058 30 [M+H]", HBAEH m/z 352.058 33, 4+ F
XN CioH1207, AMEFEEA 14. 'H-NMR (600 MHz,
DMSO-ds) 6: 6.32 (1H, d, J=10.2 Hz, H-3), 7.98 (1H,
d,J=10.3 Hz, H-4), 7.75 (1H, d, J= 8.2 Hz, H-5), 3.75
(3H, s, -OCH3), 10.25 (1H, s, 7-OH), 7.15 (1H, d, J =
2.4 Hz, H-8), 7.88 (1H, s, H-4"), 7.61 (1H, s, H-5"), 7.13
(1H, s, H-8"); *C-NMR (150 MHz, DMSO-dj) 6: 160.0
(C-2), 134.9 (C-3), 130.1 (C-4), 107.4 (C-5), 111.7 (C-
6), 56.0 (-OCH3), 150.0 (C-7), 104.4 (C-8), 145.3 (C-
9), 109.4 (C-10), 159.1 (C-27), 113.4 (C-3"), 144.6 (C-
4'), 130.1 (C-5"), 144.2 (C-6") , 155.9 (C-7"), 104.0 (C-
8"),153.7(C-9"), 112.8 (C-10"). LA % 5 ks
FEAR—FOS), MUETEA G 6 NTUHIE R

ey 7. Atk (FHEE, HR-ESI-MS m/z
591.454 64 [M+H]", #IR{E m/z 590.886 00, 7T
AN C3sHe206, AMAFIEN 6, 'H-NMR (600 MHz,
DMSO-ds) 0: 1.09 (1H, t,J=13.2 Hz, H-1a), 1.89 (1H,
d, J=13.2 Hz, H-1b), 0.92~1.92 (m, 28H), 1.21 (1H,
t,J=11.7 Hz, H-12a), 2.02~2.08 (1H, m, H-12b), 0.72
(3 H, s, H-18), 1.05(3H, s, H-19), 0.96(3H, d, J = 6.6
Hz, H-21), 0.85 (3H, d, J= 6.7 Hz, H-26), 0.87 (3H, d,
J=6.7Hz,H-27), 1.21~1.32 (2H, m, H-28), 0.88 (3H,
t,J= 8.5 Hz, H-29), 4.43 (1H, d, J= 8.0 Hz, H-1"), 3.24
(1H, t,J=8.5 Hz, H-2"), 3.40~3.46 (3H, m, H-3'~5"),
3.75 (1H, dd, J = 12.2, 5.2 Hz, H-6'a), 3.88 (1H, dd,
J=122,2.8Hz H-6); '3C-NMR (150 MHz, DMSO-
ds) 0: 36.8 (C-1), 29.3 (C-2), 76.8 (C-3), 38.3 (C-4),
140.5 (C-5), 121.2 (C-6), 31.4 (C-7), 31.4 (C-8), 49.6
(C-9), 36.2 (C-10), 20.6 (C-11), 40.0 (C-12), 41.9 (C-
13), 56.2 (C-14), 23.9 (C-15), 27.8 (C-16), 55.4 (C-17),
11.8 (C-18), 18.6 (C-19), 35.5 (C-20), 19.1 (C-21),33.3
(C-22), 25.4 (C-23), 45.1 (C-24), 28.7 (C-25), 19.7 (C-
26), 18.9 (C-27), 22.6 (C-28), 11.7 (C-29), 100.8 (C-
1), 73.5 (C-2", 76.9 (C-3'), 70.1 (C-4"), 76.8 (C-5"),
61.9 (C-6"). LA 35 SOl s B A — S0, s
EEW T NS M.

WEY8: TLEMA, HR-ESI-MSm/z459.158 12
M+ H]", FLiRMH m/z 458.558 00, 7 RN
CasH30N204, AHIFIE 14, 'H-NMR (600 MHz,

DMSO-ds) J: 3.82 (1H, dd, J = 4.6, 10.2 Hz, H-1a),
3.93 (1H, dd, J= 4.6, 10.2 Hz, H-1b), 4.35 (1H, m, H-
2), 4.78 (1H, dd, J = 6.1, 13.7 Hz, H-4), 3.22 (1H, dd,
J=5.7,13.2 Hz, H-6a), 3.06 (1H, dd, J= 5.7, 13.2 Hz,
H-6b), 2.01 (3H, m, H-1"), 7.72 (2H, d, J= 7.7 Hz, H-
2',6'), 7.44 (2H, t, J = 6.9 Hz, H-3', 5", 7.52 (1H, d,
J=6.5Hz, H-4"), 7.07 (2H, d, J = 7.0 Hz, H-2"", 6",
7.15 (2H, m, H-3"", 5", 7.15 (1H, m, H-4""), 6.80 (1H,
d, J=6.6 Hz, NH-a), 6.02 (1H, d, J = 8.0 Hz, NH-b);
BC-NMR (150 MHz, DMSO-ds) J: 64.6 (C-1), 49.4
(C-2), 170.3 (C-3), 55.1 (C-4), 167.1 (C-5), 38.4 (C-6),
37.4 (C-7), 170.8 (C-8), 20.8 (C-9), 133.6 (C-1"), 128.8
(C-2',6"), 127.1 (C-3", 5%, 132.0 (C-4'), 136.7 (C-1"),
129.3 (C-2",6"), 128.6 (C-3", 5", 127.1 (C-4"), 136.6
(C-1"), 129.1 (C-2", 6", 128.6 (C-3"", 5", 128.6 (C-
4o UL R 5 SRR OE AR — BP0, MU e S
) 8 N& TS .

&Y 9: AEMIRY), HR-ESI-MS m/z
403.401 34 [M+H]", HS{E m/z 402.494 00, 4> T
N CasHaN2O3, AMEFIE AN 11. 'H-NMR (600
MHz, CDCL3) 6: 4.76 (1H, dd, J = 7.8, 14.2 Hz, H-2),
3.26 (1H, dd, J= 7.8, 13.5 Hz, H-3a), 3.04 (1H, dd, J =
8.8, 13.5 Hz, H-3b), 7.31 (5H, m, H-5~9), 7.72 (2H,
d, J =179 Hz, H-3", 7", 7.44 (2H, t, J = 7.6 Hz, H-4',
6", 7.53 (1H, t, J = 7.3 Hz, H-5"), 4.09 (1H, m, H-1"),
2.77 (1H, dd, J = 7.5, 13.7 Hz, H-2"a), 2.68 (1H, dd,
J=17.5,13.7Hz, H-2"b), 7.08 (1H, d, J= 7.5 Hz, H-4",
8", 7.16 (3H, dt,J=7.2, 13.6 Hz, H-5"~7"), 7.43 (1H,
m, H-9"), 1.62 (1H, brs, 9"-OH), 5.91 (1H, d, J = 7.8
Hz, N-Ha), 6.79 (1H, d, J= 7.3 Hz, N-Hb); '3C-NMR
(150 MHz, CDCls) 6: 170.8 (C-1), 55.3 (C-2), 39.8 (C-
3), 137.3 (C-4), 128.6 (C-5), 127.3 (C-6), 129.3 (C-7),
128.6 (C-8), 128.6 (C-9), 167.2 (C-1"), 133.6 (C-2"),
128.7 (C-3"), 127.1 (C-4"), 128.7 (C-5"), 52.9 (C-6"),
36.9 (C-7'), 136.8 (C-1"), 128.9 (C-2"), 129.2 (C-3"),
126.7 (C-4"), 129.2 (C-5"), 126.7 (C-6"), 129.2 (C-7"),
128.9(C-8"),63.6 (C-9"), LA L% 5 k4R J A
— 3N, WA AW 9 R S M £ R s /A
AL .

&Y 10: BAMIRY), HR-ESI-MS m/z
307.183 11 [M+H]", #HIS{H m/z 306.402 00, 4>
N CisHa604, AMEFIEEA 6. 'H-NMR (600 MHz,
CDCl3) 6: 7.72 (2H, dd, J = 3.5, 6.5 Hz, H-3, 6), 7.53
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(2H, dd, J= 3.5, 6.5 Hz, H-4, 5), 431 (4H, t, J= 6.57
Hz, H-8, 8'), 1.72 (4H, m, H-9, 9'), 1.44 (4H, m, H-10,
10", 1.24 (4H, s, H-11, 11"),0.96 (6H, t, J=7. 4 Hz, H-
12, 12); BC-NMR (150 MHz, CDCl3) 6: 131.8 (C-1,
2), 128.9 (C-3, 6), 129.3 (C-4, 5), 167.1 (C-7, 7", 65.7
(C-8, 8"),30.7 (C-9, 9", 29.8 (C-10, 107, 19.3 (C-11,
117, 13.8(C-12, 12", DA %0¥8 5 SCHkifiE A —
22, MUEENEY) 10 AR R .

&Y 11: Atk (FEE, HR-ESI-MS m/z
445.051 12 [M+H]", BERAE m/z 444.484 00, 73 F
LN CasHosOg, AHIFIEE 11. TH-NMR (600 MHz,
CDCls) 6: 3.92 (1H, dd, J = 4.8, 11.3 Hz, H-1a), 3.8
(1H, dd, J = 4.8, 11.3 Hz, H-1b), 4.75 (1H, m, H-2),
4.34 (1H, m, H-3), 1.24 (1H, m, H-4), 0.88 (3H, t, J =
1.9 Hz, H-5), 2.75 (2H, d, J = 7.2 Hz, H-2"), 4.33 (1H,
m, H-3%, 7.05 (1H, d, J = 7.2 Hz, H-5'), 7.15 (1H, m,
H-6", 7.16 (1H, m, H-7’), 7.42 (1H, d, J = 7.6 Hz, H-
8", 2.01 (3H, 3, H-12%, 7.15 (1H, m, H-3"), 7.13 (1H,
m, H-4"), 7.27 (1H, m, H-5"), 7.52 (1H, t, J = 7.2 Hz,
H-5"), 7.72 (1H, t, J = 7.8 Hz, H-6"), 6.84 (1H, m, 2-
OH), 6.04 (1H, s, 3-OH); *C-NMR (150 MHz,
CDCl) : 64.6 (C-1), 55.1 (C-2), 77.3 (C-3), 29.8 (C-
4), 14.2 (C-5), 170.9 (C-1), 37.5 (C-2"), 49.5 (C-3"),
136.8 (C-4"), 129.4 (C-5"), 127.2 (C-6"), 129.2 (C-7"),
128.7 (C-8"), 136.7 (C-9"), 38.5 (C-10"), 170.4 (C-117),
20.9 (C-127), 167.2 (C-1"), 133.7 (C-2"), 128.7 (C-3"),
126.8 (C-4"), 128.8 (C-5"), 132.0 (C-6"), 127.1 (C-7").
DA b 25085 5 SRR AR — 20, MUS A 1
g 2-FRHE1-(3- R HE-3-(2-(2- AR FE - 2 3R R )
PRI AR 3 [ e -3 -3 2 R T

&Y 12 LEMIRY), HR-ESI-MS m/z
293.203 84 [M+H]", HibTHE m/z 292.419 90, 4>
TN CisHasO03, AMEFIE R 5. 'H-NMR (600 MHz,
CDCls) 6: 6.98 (1H, s, H-2), 6.98 (1H, s, H-6), 2.60
(2H, m, H-7), 2.84 (2H, m, H-8), 1.42 (18H, s, 2', 3", 4/,
6',7', 8"-CHs), 4.09 (3H, s, 1"-OCH3); '3C-NMR (150
MHz, CDCl3) 6: 130.8 (C-1), 124.8 (C-2), 136.2 (C-3),
152.3 (C-4), 136.2 (C-5), 124.8 (C-6), 34.4 (C-7), 36.2
(C-8), 172.7 (C-9), 34.4 (C-17), 30.4 (C-2"), 30.4 (C-3"),
30.4 (C-4'), 34.4 (C-5'), 30.4 (C-6"), 30.4 (C-7"), 30.4 (C-
87,62.4(C-1". L #5530k FA— 324, i
WENEW 12 N 3-(3,5- AU T Fe-4- 2R IEIL) I R
F i .

& 13: Btk R, HR-ESI-MS m/z373.157 24
[M-+H]J*, BigiHE m/z 372.417 00, 2>+ N
C21H2406, AMFIEAN 10, '"H-NMR (600 MHz,
CDCl;) d: 6.83~6.95 (6H, m, H-2,2", 5,5, 6, 6"), 4.43
(1H, d, J = 7.2 Hz, H-7), 2.92 (1H, m, H-8), 4.14 (1H,
m, H-9ax), 3.84 (1H, m, H-9eq), 4.87 (1H, d, J = 5.7
Hz, H-7",3.31 (1H, m, H-8), 3.33 (1H, m, H-9ax), 3.84
(1H, m, H-9eq), 3.91 (3H, s, -OCH3), 3.89 (3H, s, -
OCHa), 3.88 (3H, s, -OCH3), 5.67 (1H, brs, -OH); '*C-
NMR (150 MHz, CDCl;) &: 133.0 (C-1), 108.6 (C-2),
146.8 (C-3), 145.4 (C-4), 114.3 (C-5), 119.2 (C-6), 87.8
(C-7), 55.8 (C-8), 71.0 (C-9), 131.0 (C-1"), 109.0 (C-
2'), 148.9 (C-3"), 50.2 (C-4"), 111.0 (C-5"), 117.7 (C-6"),
82.1(C-7"),50.1 (C-8"), 69.7 (C-9"), 55.9 (-OCH3), 56.0
(-OCH3), 56.0 (-OCH3). A %¥5 5 SR ifaE S A —
6, Wik & 13 K NEMIR .

&Y 14: WEAMIRY), HR-ESI-MS m/z
525.874 03 [M+H]*, FILH m/z 524.874 00, ¥
N C36He002, AHIFIFEA 7. 'H-NMR (600 MHz,
CDCls) d: 4.69 (2H, d, J = 7.2 Hz, H-1), 5.63 (1H, m,
H-2); 2.12 (3H, brs, 3-CH3), 6.51 (4H, m, H-4, H-5, H-
8, H-9), 6.22 (1H, m, H-6), 2.44 (3H, s, 7-CH3), 1.79
(3H, brs, 2"-CH3), 1.96 (2H, m, H-3"), 1.74 (1H, m, H-
4'),1.53 (2H, m, H-5"), 1.01 (6H, brs, 2 X 6'-CH3), 2.32
(2H, m, H-1"), 1.26~1.66 (26H, m, H-2""~14"), 2.88
(3H, brs, 15"-CH3); 3C-NMR (150 MHz, CDCl) §:
60.8 (C-1), 124.6 (C-2), 136.8 (C-3), 135.2 (C-4), 127.4
(C-5), 130.1 (C-6), 136.6 (C-7), 137.6 (C-8), 128.5 (C-
9), 137.9 (C-1"), 130.3 (C-2), 33.3 (C-3"), 18.8 (C-4),
40.1 (C-5"), 34.4 (C-6"), 34.0 (C-1"), 25.0 (C-2"), 29.0
(C-3"), 29.3 (C-4"), 29.6 (C-5"), 29.6 (C-6"), 29.6 (C-
7", 29.6 (C-8"), 29.6 (C-9") 29.6 (C-10"), 29.6 (C-
11", 29.3 (C-12"), 31.9 (C-13"), 22.7 (C-14"), 14.1
(15"-CH3), 12.7 (3-CH3), 19.7 (7-CH3), 21.7 (2"-CH3),
28.1 (6a-CH3), 28.0 (6b"-CH3), 173.1 (C=0). Ll L%
P 5 SRR TE FE AR — 22T, WS E G 14 4 9-
cis-AR T BERRHRRR IR o

&Y 15 A@HIRY), HR-ESI-MS m/z
299.302 84 [M+H]", FifH m/z 298.511 00, 4>
N CioH3802, AHEFIEA 1. 'H-NMR (600 MHz,
CDCl3) &: 0.88 (3H, t, J = 6.8 Hz, H-1), 1.23~1.41
(32H, m, CH,X 16, H-2~16), 2.35 2H, t, J = 7.5 Hz,
H-17); 3C-NMR (150 MHz, CDCl3) : 14.2 (C-1),
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22.8 (C-2),22.8 (C-3), 24.8 (C-4), 24.8 (C-5), 29.1 (C-
6),29.3 (C-7),29.5 (C-8),29.5 (C-9),29.5 (C-10),29.5
(C-11),29.7 (C-12), 29.7 (C-13), 29.7 (C-14), 29.8 (C-
15), 29.8 (C-16), 29.8 (C-17), 34.1 (C-18), 180.2 (C-
19)0 PA_EE0HE 5 SOk B A — 228, M et &
Y15 RIETILEE.
5 ImPhEEM

XA B 15 AMEA Y B2 E AT B
AR E . ME S5 R oK, 40.0 pmol/L I,
A& 3 %t HepG2 4RI A K il H A ES (i
W, P 1Cs A (46.02+3.14)
umol/L; FAYEZGXT HepG2 #HA AL KA &34k
i, HICso 1N (9.23+£0.97) pmol/L; HAtAL &Y
AR B RV 1 . AL AW 2 FT 12 X 4T
(AR KRS S e P, E— 2P 3 1Cso
398 (53.11+1.73) (54.67+0.99) pmol/L;
FHIEZG%E 4T1 A4 KA B EMHIER, HI1CsE
N (8.76£1.67) umol/L; HAttk &4k Hos
RS . X T HeLa-NH2 Fl RAW264.7, %%
A BAT B AN HIEH .
6 it

FEARAE N —FE KRR Z Y, FANHERA
HL TR, WEPR IR A T K . AR
K TSI R AP R T . AR 2 B 2R 7L
INTEAEE AU . P, R E,
o B B ot B4 il R BRI PUMR AR,
JETEAEH 52 OV 1) — R E BE MR R Ay OB, B
RO FE RN, BR T B ke B k4t Jodk
HIZARE I AR RS, X L
VIR o H 2 A R 25 EE PR B A SE A o T
Iy FEAE R AR T TR, 12— KRB
TEHEVI o SEAE Z AN AR I H0 I fh 22 A5 S 00 2
fRRIFEMERYER, WAl LUEd TLR4/MyDS8S/
NLRP3 i& 12k i 28 B M R FE A0 2 LR (1 FH B2,
RN T R T R BIPE B TR
FEACAR R o] LA R A KR, Hod, &
FETEAC R BT P21 £ 15 S 40 i JE 31 B LA
T Y B A0 1 20 R 42 28 AN T B kS B b
MR B, Rk, X SEAEm A2 i o Fl 2384 I
RN, AMUBE R IR A =AY R R
Y, R SEIE IR LR & TR A .

AHIF 5K F 2 Bl AR €2 % ) B8 R A i 3
Wt 7 06 FEAC T JRAR T 1) RS IV AT T 12

ARG, SE3RAF 15 N E SRSy, EEARE
B2s. ARFEERE. WEE R, BL. §mk.
AR W REE R . MBI EE S . IR IR RS
X —SE R BFTEE P2 E i & 2 e, Horal
BB EY (1~5) S ZIER), BHAHR
MPAEA G, NEGRIMEY (6) Wi
N FEVEAM R M2 BAk, AT 52 0 S5 R e KRR
LRRLRIE B R IE, IR BRI RUR M), BEER S
Y (8. 9) AlEIL AT NF-«B I8 B fl MAPK 2515
SRR IET R FURTEER, TR IR T R
(R LEVR T 7471,

T GEAE R IR A E B B R v M
VIR, AHEFCR R 4 AN PR A B AR R 15
MEEREAT T BB E I WS EINAAE RN
2o, RAWREY 2. 3 2 12 X HepG2 Al 4T1 4
JL R AR S T R I S I E R, A&
AR R AEE o X —g5 Rk — bR FSE e
1 5 T 2 B % AL e A8 T IR — 2K E IS 1
Jie ARHEFRAMUFEE T R E RS, WATed
Je BRI TT R IR F B L T S A

HBAFAR AL FPAREEANZFR
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