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Abstract: Objective To investigate the phenylpropanoid and nitrogen-containing chemical components in the seeds of Lycium
barbarum L. and evaluate the anti-tumor effects of these chemical components. Methods Silica gel, octadecylsilane-bonded silica
gel, high-performance liquid chromatography (HPLC), and thin-layer chromatography (TLC) were systematically used for separation
and purification. Ultraviolet (UV), infrared (IR), nuclear magnetic resonance (NMR), and mass spectrometry (MS) were employed for
structural identification of the compounds. The MTT assay was applied to assess the inhibitory effects of the compounds on four types
of tumor cells: mouse breast cancer cells (4T1), human lung adenocarcinoma cells (H1299), human hepatocellular carcinoma cells

(HepG2), and human colon cancer cells (RKO). Results A total of 12 phenylpropanoid compounds and 8 nitrogen-containing
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compounds were isolated and identified from the 75% ethanol extract of Lycium barbarum L. seeds. These compounds were identified
as follows: N-cis-feruloyltyramine (1), N-trans-feruloyltyramine (2), meliasendanin D (3), xylogranatinin (4), isoscopoletin (5), n-butyl
pyroglutamate (6), butyl-2-pyrrolidinone-5-carboxylate (7), (—)-syringaresinol (8), B-hydroxypropenocoumarone (9), w-
hydroxypropioguaiacone (10), 7-(3-ethoxy-5-methoxyphenyl)propane-7,8,9-triol (11), 7-O-ethylguaiacylglycerol (12), (25,35)-
lyciumamide D (13), 1-(B-D-ribofuranosyl)-1H-1,2,4-triazole (14), scopoletin (15), p-coumaric acid (16), uridine (17), 1-O-coumaroyl-
B-D-glucopyranose (18), (+)-syringaresinol (19), and trans-p-hydroxyphenethyl ferulate (20). /n vitro MTT experiments showed that
most compounds exhibited varying degrees of anti-tumor activity with ICso values ranging from 2.99 to 43.80 umol/L. Conclusion
Compounds 4, 6, 9, 11, 12, 14, 18 were isolated from Solanaceae plants for the first time, and compounds 3, 7, 10 were isolated from
the genus Lycium for the first time. According to the in vitro MTT assay results: compounds 10, 13, 14, 16, and 19 showed inhibitory
effects on 4T1 cells; compounds 1—4, 6, 7, 13, 14, 18, and 19 exhibited anti-proliferative activity against H1299 cells; compounds 3,
11, 12, and 15 inhibited HepG?2 cells; and compounds 1,3—5, 11, 12, 14, 15, 17, 18, and 20 displayed anti-proliferative activity against
RKO cells.

Keywords: Lycium barbarum seeds; phenylpropanoid compounds; nitrogen-containing compounds; antitumor activity; xylogranatinin; -
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FEFNH]EE, 1Cso {H A 2.99~43.80 umol/L. AHFF
ARG 17 BAACH R Ry, A B



« 6984 « F8 B 20255108 $56% B 198  Chinese Traditional and Herbal Drugs 2025 October Vol. 56 No. 19

FEHy B8 1 LR, BN FE I A AN
ZBESE O T BB -

ABscix5600 i (£E ABSCIEX A,
Bruker-600 A F A REILIR GG (FEE Bruker 2
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(median inhibition concentration, ICso) {H.

3 #R
3.1 HmEE

tEY 1: LAY, HR-ESI-MS m/z:
314.131 8 [M+H]", 73T CisHioNOs. 'H-NMR
(600 MHz, CD;0D) §: 7.35 (1H, d, J = 1.8 Hz, H-2),
7.00 (2H, d, J= 8.4 Hz, H-2, 6), 6.92 (1H, dd, J= 1.9,
8.2 Hz, H-6"), 6.73 (1H, d, J = 8.1Hz, H-5"), 6.68 (2H,
d, J = 8.4 Hz, H-3, 5), 6.61 (1H, d, J = 8.1 Hz, H-7),
5.81 (1H, d, J= 12.6 Hz, H-8'), 3.82 (3H, s, 3-OCH3),
3.39 (2H, t, J= 7.3 Hz, H-8), 2.69 (2H, t, J = 7.5 Hz,
H-7); 3C-NMR (150 MHz, CD;0D) &: 170.3 (C-9"),
156.8 (C-4), 148.5 (C-3"), 148.4 (C-4"), 138.3 (C-7'),
131.1 (C-1), 130.6 (C-2, 6), 128.5 (C-1"), 124.8 (C-6"),

121.5 (C-8"), 116.2 (C-3, 5), 115.8 (C-5"), 113.8 (C-2"),
56.3 (3'-OCH3), 42.3 (C-8), 35.5 (C-7). VL EHUES
SCHRT R A —EM, W et S 1 9= 2]
T i

&M 2. LEMIRY), HR-ESI-MS m/z:
314.1315 [M+H]*, 43+ CisHi1oNO4s. 'H-NMR (600
MHz, CD;OD) é: 7.43 (1H, d, J = 15.6 Hz, H-7"), 7.12
(1H, d, J= 1.6 Hz, H-2'), 7.05 (2H, d, J = 8.5 Hz, H-2,
6), 7.02 (1H, dd, J = 1.8, 8.2 Hz, H-6", 6.79 (1H, d,
J=8.1Hz, H-5", 6.71 (2H, d, J= 8.5 Hz, H-3, 5), 6.40
(1H, d, J= 15.6 Hz, H-8"), 3.86 (3H, s, 3-OCH3), 3.46
(2H, t, J=7.2 Hz, H-8), 2.74 (2H, t, J = 7.5 Hz, H-7);
BC-NMR (150 MHz, CD;0D) 6: 169.2 (C-9), 156.9
(C-4), 149.8 (C-3"), 149.3 (C-4"), 142.1 (C-7"), 131.3
(C-1), 130.8 (C-2, 6), 128.3 (C-1"), 123.2 (C-6"), 118.7
(C-8"), 116.5 (C-5", 116.3 (C-3, 5), 111.5 (C-2"), 56.4
(3-OCH3), 42.6 (C-8), 35.9 (C-7). LA ¥R 5 ik
XTHRFE AR — 8], WS Ee A 2 e BT BRI
1% fi o

&Y 3: AHEH K, HR-ESI-MS m/z:
391.147 5 [M—H]", % T3 C20H2405. "H-NMR (600
MHz, CD;OD) 6: 6.94 (2H, s, H-2, 2%, 6.91 (1H, s, H-
6", 6.82 (1H, d, J= 8.1 Hz, H-6), 6.76 (1H, d, J=8.1
Hz, H-5), 5.53 (1H, d, J = 6.1 Hz, H-7), 4.58 (1H, d,
J=15.7Hz, H-7", 3.87 (3H, s, 3-OCH3), 3.81 (3H, s,
3-OCH3), 3.84 (1H, d, J = 4.9 Hz, H-9a), 3.78 (1H, d,
J = 4.1 Hz, H-9b), 3.68 (2H, dd, J = 5.8, 10.1 Hz, H-
8", 3.53 (1H, d, J=7.2 Hz, H-9'a), 3.49 (1H, d, /= 6.0
Hz, H-8), 3.40 (1H, d, J = 4.9 Hz, H-9b); '*C-NMR
(150 MHz, CD;0D) d: 149.0 (C-3), 148.8 (C-4"), 147.5
(C-4),145.2(C-3"), 136.9 (C-1"), 134.6 (C-1), 129.7 (C-
5", 119.6 (C-6), 116.5 (C-6"), 116.1 (C-5), 112.4 (C-2"),
110.4 (C-2), 89.1 (C-7), 77.5 (C-8"), 75.3 (C-7"), 64.8
(C-9), 64.2 (C-9", 56.6 (3-OCH3), 56.3 (3-OCHs),
55.3 (C-8). LA E¥a 5 scifont e A —500), #h%s
EED 3 ) E D.

&Y 4. B K, HR-ESI-MS m/z: 193.042 6
[M+H]*, 773 CoHgN2O3. 'H-NMR (600 MHz,
CD;O0D) ¢: 7.85 (1H, d, J = 9.4 Hz, H-7), 7.09 (1H, s,
H-1), 6.76 (1H, s, H-4), 6.20 (1H, d, J = 9.4 Hz, H-6),
3.90 (3H, s, 3-OCH3); *C-NMR (150 MHz, CD;OD)
5: 164.1 (C-5), 152.9 (C-9), 151.4 (C-8), 147.1 (C-3),
146.1 (C-7), 112.6 (C-6), 109.9 (C-1), 103.9 (C-4), 56.8
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(3-OCHs). P b2 5 SCiifxt B AR — 20, Wk e
&Y 4 NARIERE .

a5 wE AR BIR A (PR, HR-ESI-
MS m/z: 191.042 6 [M—H]", 4T3 C1oHsO4. 'H-
NMR (600 MHz, CDsOD) ¢: 7.85 (1H, d, J = 11.5 Hz,
H-4), 7.10 (1H, s, H-5), 6.76 (1H, s, H-8), 6.20 (1H, d,
J = 11.5 Hz, H-3), 3.90 (3H, s, 7-OCH3); '3C-NMR
(150 MHz, CDs0D) 6: 164.1 (C-2), 152.9 (C-6), 151.4
(C-9), 147.1 (C-7), 146.1 (C-4), 112.6 (C-10), 112.5 (C-
8), 109.9 (C-3), 103.9 (C-5), 56.8 (7-OCH3). LA ¥k
LS RS AR — S0, S e B 5 AR RS

&Y 6: oMK, HR-ESI-MS m/z:
186.105 5 [M+H]", 733\ CoH1sNO3. 'H-NMR (600
MHz, CD;0D) é: 4.28 (1H, dd, J = 9.1, 4.4 Hz, H-5),
4.16 (2H, t, J = 6.6 Hz, H-7), 2.48 (1H, m, H-4a), 2.32
(2H, m, H-3), 2.14 (1H, m, H-4b), 1.64 (2H, m, H-8),
1.41 (2H, m, H-9), 0.95 (3H, t,J=7.4 Hz, H-10); !3C-
NMR (150 MHz, CD;0D) d: 181.1 (C-2), 174.1 (C-6),
66.3 (C-7), 57.1 (C-5), 31.7 (C-8), 30.3 (C-3), 25.9 (C-
4), 20.1 (C-9), 14.0 (C-10). A% d5 5 Sk xot FE 3L
A=), MEENAEY 6 NEBRARIET M.

&Y 7. ERK K, HR-ESI-MS m/z:
186.105 4 [M+H]", 43F 3 CoH1sNO3. 'H-NMR (600
MHz, CD;0D) 6: 427 (1H, dd, J = 9.1, 4.4 Hz, H-5),
4.16 (2H, t, J = 6.6 Hz, H-7), 2.48 (1H, m, H-4a), 2.33
(2H, m, H-3), 2.14 (1H, m, H-4b), 1.64 (2H, m, H-8),
1.41 (2H, m, H-9), 0.95 (3H, t, J= 7.4 Hz, H-10); 3C-
NMR (150 MHz, CD;0D) d: 181.1 (C-6), 174.1 (C-2),
66.3 (C-7), 57.1 (C-5), 31.7 (C-8), 30.3 (C-3), 25.9 (C-
4), 20.1 (C-9), 14.0 (C-10). LA Zdi 5 koot i 5
A0, WA T AT - 2-MEns S -5-
FRIRIE -

&Y 8: HK A, HR-ESI-MS m/z:419.162 4
[M+H]", 7T CuHxOs. 'H-NMR (600 MHz,
CD;0D) d: 6.65 (4H, s, H-2, 6, 2", 6"), 4.71 2H, d, J =
4.2 Hz, H-7,7", 4.26 (2H, m, H-9a, 9a"), 3.90 (2H, m,
H-8, 8'), 3.88 (2H, m, H-9b, 9b"), 3.85 (12H, s, 3, 5, 3/,
50CH3); '*C-NMR (150 MHz, CD;0D) 6: 149.3 (C-
3,5,3", 5", 136.2 (C-4,4", 133.1 (C-1, 1), 104.5 (C-2,
6,2',6'),87.6 (C-7,7",72.8 (C-9, 9", 56.8 (3, 5, 3/, 5'-
OCH3), 55.5 (C-8, 8"). A% 5 SCikoxof R S A —
g, MEEEWED 8 R ()-THEER.

& 9: T MARY), HR-ESI-MS m/z:

195.074 1 [M—H]", 73X CioH1204. "H-NMR (600
MHz, CD;OD) d: 7.57 (1H, dd, J = 8.2, 1.9 Hz, H-2"),
7.54 (1H, d, J= 1.8 Hz, H-6"), 6.85 (1H, d, J= 8.2 Hz,
H-3"), 4.90 (1H, brs, 4-OH), 3.92 (2H, t, J= 6.2 Hz, H-
2), 3.90 (3H, s, 5-OCH3), 3.16 (2H, t, J = 6.2 Hz, H-
1); BC-NMR (150 MHz, CD;0D) 6: 199.7 (C-3), 153.3
(C-4"), 149.2 (C-5", 130.4 (C-1"), 124.6 (C-2"), 115.9
(C-3"), 111.8 (C-6"), 58.9 (C-1), 56.3 (5"-OCH3), 41.6
(C-2)o LAt 5 SCifont SR A — 302, %2 b i
V)9 N B-FREE N A I

&% 10 LR Y), HR-ESI-MS m/z:
197.073 8 [M+H]", 4313 C1oH1204. 'H-NMR (600
MHz, CD;OD) d: 7.57 (1H, dd, J = 8.3, 2.0 Hz, H-6"),
7.53 (1H, d, J=2.0 Hz, H-2"), 6.86 (1H, d, /= 8.3 Hz,
H-5", 3.93 (2H, t, J = 6.2 Hz, H-2), 3.89 (3H, s, 3"-
OCHs), 3.15 (2H, t, J = 6.2 Hz, H-1); 3C-NMR (150
MHz, CD;0D) d: 199.7 (C-3), 153.3 (C-4"), 149.0 (C-
3", 130.6 (C-1"), 124.7 (C-6"), 115.8 (C-5"), 111.8 (C-
27, 58.9 (C-1), 56.3 (3-OCH3), 41.6 (C-2). LA -##
5o IR AR — ), WS e A 10 4 o-
hydroxypropioguaiacone,

& 11: FHEMRY), HR-ESI-MS m/z:
243.1159 [M+H]", 73 C12H1505. 'TH-NMR (600
MHz, CD;0D) é: 6.93 (1H, s, H-2), 6.77 (2H, s, H-4,
6),4.18 (1H, d, J= 6.8 Hz, H-7), 3.85 (3H, s, 5-OCH3),
3.69 (1H, m, H-8), 3.56 (1H, m, H-9a), 3.32-3.42 (2H,
m, H-1"), 3.30 (1H, overlapped, H-9b), 1.15 3H, t, J=
6.9 Hz, H-2"); '*C-NMR (150 MHz, CD;0D) 6: 148.9
(C-5), 147.2 (C-3), 132.1 (C-1), 121.8 (C-6), 115.8 (C-
4),112.2 (C-2), 83.8 (C-7), 76.3 (C-8), 65.2 (C-1"), 64.4
(C-9), 56.3 (5-OCH3), 15.6 (C-2". LA_EH¥E 5 ik
XTHREEAR— 04, BUEEAY) 11 5 7- (3-ethoxy-
5-methoxyphenyl)propane-7,8,9-triol .

&Y 12 mEAMHIRY), HR-ESI-MS m/z:
243.1156 [M+H]", 43+ C12Hi505. "H-NMR (600
MHz, CD;0D) é: 6.91 (1H, s, H-2), 6.76 (2H, s, H-5,
6),4.19 (1H, d, J= 6.7Hz, H-7), 3.84 (3H, s, 3-OCH3),
3.65 (1H, m, H-8), 3.44 (1H, dd, J = 11.3, 3.7 Hz, H-
9a),3.38~3.42 (2H, m, H-1'), 3.35 (1H, m, H-9b), 1.17
(3H,t,J="7.0 Hz, H-2'); *C-NMR (150 MHz, CD;0D)
5: 149.1 (C-3), 147.4 (C-4), 132.2 (C-1), 121.4 (C-6),
115.9 (C-5), 111.8 (C-2), 83.6 (C-7), 77.1 (C-8), 65.2
(C-1'),63.9(C-9),56.3 (3-OCH3), 15.6 (C-2"). LA %k
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I 5 S0 EGE AR —85), WS E G 12 4 7-
O-ethylguaiacylglycerol.

&Y 13: A EH K, HR-ESI-MS m/z
625.247 5 [M+H]", 773 C36H36N20g. 'H-NMR
(600 MHz, CD;0D) §: 7.21 (1H, s, H-2b), 6.96 (2H, d,
J=8.5 Hz, H-4b’, 8b"), 6.87 (1H, s, H-8b), 6.81 (2H, d,
J=18.5Hz, H-4"a, 8'a), 6.67 (4H, d, J = 8.5 Hz, H-5a’,
5b’, 7a’, 7b"), 6.64 (1H, d, J = 2.2 Hz, H-8a), 6.70 (1H,
d, J= 2.0 Hz, H-5a), 6.52 (1H, s, H-9b), 6.41 (1H, dd,
J=1.5,7.9 Hz, H-9a), 4.34 (1H, d, J = 4.1 Hz, H-3a),
3.87 (3H, s, 6b-OCH3), 3.74 (3H, s, 6a-OCH3), 3.69
(1H, d, J = 4.2 Hz, H-2a), 3.40 (2H, m, H-1b"), 3.22
(2H, m, H-1a"), 2.69 (2H, t, J = 7.3 Hz, H-2b"), 2.46
(2H, td, J=3.1, 7.0 Hz, H-2a); 3C-NMR (150 MHz,
CD;0D) §: 174.5 (C-1a), 170.4 (C-1b), 156.8 (C-6"a),
156.7 (C-6'b), 149.5 (C-7b), 148.8 (C-6a), 148.1 (C-
6b), 146.2 (C-7a), 135.8 (C-4a), 134.6 (C-2b), 132.5
(C-3b), 131.4 (C-3'b), 131.1 (C-3"a), 130.8 (C-4'b, 8'b),
130.7 (C-4'a, 8'a), 127.6 (C-4b), 124.9 (C-9b), 121.4
(C-9a), 117.1 (C-8b), 116.2 (C-5'a, 7'a, 5'b, 7'b), 115.96
(C-8a), 113.1 (C-5b), 112.5 (C-5a), 56.6 (6b-OCH3),
56.3 (6a-OCH3), 47.6 (C-3a), 42.6 (C-1b), 42.4 (C-
1a), 51.0 (C-2a), 35.6 (C-2'b), 35.4 (C-2"a). LA Hifz
5 SCHR 0 B AR — 200, MU ER A 13 N
(28,38)-Ftc Btz D

&Y 14: mEMIRY, HR-ESI-MS m/z:
202.075 2 [M+H]", 7 T3R CHiN3;Os. 'H-NMR
(600 MHz, CD;OD) d: 8.31 (1H, s, H-3), 8.18 (1H, s,
H-5),5.96 (1H, d, J= 6.4 Hz, H-1), 4.74 (1H, t, J=6.1
Hz, H-4"),4.32 (1H, dd,J=2.6, 5.0 Hz, H-3"), 4.17 (1H,
dd, J=12.5, 5.1 Hz, H-2"), 3.88 (1H, t, J= 2.7 Hz, H-
5'),3.75 (1H, dd, J=12.5,2.6 Hz, H-5'b); '3C-NMR
(150 MHz, CD;0D) 8: 153.5 (C-3), 142.0 (C-5), 91.3
(C-1"), 88.2 (C-4"),75.5 (C-3"), 72.7 (C-2"), 63.5 (C-5").
DA b Hdi 5 St B R AR — 07, s e S ) 14
N 1-(B-D-AZ% AR R il 3 )-1 H-1,2,4-— 1

AW 15: R AP ER S AR CFREE), HR-ESI-
MS m/z: 193.042 5 [M+H]",4> T3 CioHsO4. 'H-
NMR (600 MHz, CD;OD) d: 7.85 (1H, d, J = 9.4 Hz,
H-4), 7.10 (1H, s, H-8), 6.76 (1H, s, H-5), 6.20 (1H, d,
J=9.4Hz, H-3),3.90 (3H, s, 6-OCH3); 3C-NMR (150
MHz, CD;0D) 6: 164.0 (C-2), 152.9 (C-6), 151.4 (C-
9), 147.1 (C-7), 146.1 (C-4), 112.6 (C-10), 112.5 (C-5),

109.9 (C-3), 103.9 (C-8), 56.8 (6-OCH3). LA L% #
5 CHR A —F 08, MU SE A 15 NAREE
P

&Y 16: Jotakt i (FREE), HR-ESI-MS m/z:
165.047 8 IM+H]", 4> 3\ CoHsO3. 'H-NMR (600
MHz, CD;OD) d: 7.58 (1H, d, J = 15.9 Hz, H-7), 7.43
(2H, d, J= 8.3 Hz, H-2, 6), 6.80 (2H, d, J = 8.3 Hz, H-
3,5), 6.28 (1H, d, J=15.9 Hz, H-8); 3C-NMR (150
MHz, CD;0D) 6: 171.3 (C-9), 161.0 (C-1), 146.4 (C-
7), 131.0 (C-3, 5), 127.3 (C-4), 116.8 (C-2, 6), 115.9
(C-8)o LA _-H¥s 5 3Cifon B A — 319, MU Efl
EW 16 WAHE G .

EM 17 LEHIRY), HR-ESI-MS m/z:
245.069 9 [M+H]", 73 ¥\ CoH12N2Os. 'H-NMR
(600 MHz, CD;OD) §: 8.01 (1H, d, J = 8.1 Hz, H-6),
5.90 (1H, d, J=4.7 Hz, H-1"), 5.70 (1H, d, J = 8.0 Hz,
H-5),4.17 (1H, t,J=5.0 Hz, H-2"), 4.14 (1H, t, J= 4.8
Hz, H-3"), 4.00 (1H, m, H-4"), 3.83 (1H, dd, J = 12.2,
2.7 Hz, H-5a), 3.73 (1H, dd, J = 12.3, 3.1 Hz, H-5b);
3C-NMR (150 MHz, CD;0D) §: 166.2 (C-4), 152.5 (C-
2), 142.7 (C-6), 102.6 (C-5), 90.7 (C-1%), 86.3 (C-3"), 75.7
(C-2",71.3(C-4"),62.3 (C-5". VA% 5 cfox ek
A4, WS ENEY) 1T NIREEET .

A 18: HERAR, HR-ESI-MS m/z: 327.100 5
[M+H]*, 4rF30 CisHisO0s. 'H-NMR (600 MHz,
CD;0D) 6: 7.73 (1H, d, J=16.0 Hz, H-7), 7.48 (2H, d,
J=18.6 Hz, H-2, 6), 6.81 (2H, d, J = 8.8 Hz, H-3, 5),
6.37 (1H, d, J=15.9 Hz, H-8), 5.57 (1H, d, J=7.9 Hz,
H-1"), 3.85 (1H, dd, J = 12.2, 2.0 Hz, H-6a), 3.69 (1H,
dd, J=12.3, 4.9 Hz, H-6b), 3.36~3.46 (4H, m, H-2'~
5%; BC-NMR (150 MHz, CD;0D) §: 167.7 (C-9),
161.6 (C-4), 147.9 (C-7), 131.4 (C-2, 6), 127.0 (C-1),
116.9 (C-3, 5), 114.4 (C-8), 95.8 (C-1'), 78.8 (C-3"),
78.0 (C-5", 74.0 (C-2'), 71.1 (C-4"), 62.3 (C-6"). LA
s 5 50RO IR A — 320, W e A 18
1-O-75 5k FL - B-D- 78] 2 HE L g b

&Y 19: B K, HR-ESI-MS m/z
419.163 1 [M+H]", 73\ C22H2605. 'H-NMR (600
MHz, CD;OD) 6: 6.65 (4H, s, H-2, 6, 2', 6", 4.70 (2H,
d,J=4.2Hz, H-7,7",4.25 (2H, dd, J=7.0, 8.8 Hz, H-
9a, 9a"), 3.86 (2H, m, H-9b, 9b"), 3.82 (12H, s, 3, 5, 3/,
5-OCH3),3.12 (2H, m, H-8, 8'); '3C-NMR (150 MHz,
CD;0D) ¢: 149.3 (C-3, 5, 3", 5", 136.1 (C-4, 4'), 133.1
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(C-1, 1), 104.4 (C-2, 6,2, 6'), 87.6 (C-7, 7"), 72.7 (C-
9,9, 56.8 (3, 5, 3", 5-OCH3), 55.5 (C-8, 8". LA E#%
I 5 SO RS AR — 20, MU et A 19 N
(H)-THERZR.

&9 20: FEEKA, HR-ESI-MS m/z: 3151159
[M-+H]", 213 CisHisOs. 'H-NMR (600 MHz,
CD;0D) §: 7.44 (1H, d, J = 15.7 Hz, H-7"), 7.08 (1H,
d, J=1.7 Hz, H-2"), 7.03 (2H, d, J = 8.4 Hz, H-2, 6),
7.00 (1H, dd, J= 1.7, 8.2 Hz, H-6"), 6.78 (1H, d, J=8.2
Hz, H-5"), 6.72 (2H, d, J = 8.5 Hz, H-3, 5), 6.40 (1H, d,
J=15.7 Hz, H-8"), 3.83 (3H, s, 3-OCH3), 3.45 (2H, t,
J =173 Hz, H-8), 2.73 (2H, t, J = 7.5 Hz, H-7); '3C-
NMR (150 MHz, CD;0D) : 169.1 (C-9"), 156.8 (C-4),
149.7 (C-4", 149.2 (C-3%), 142.0 (C-7, 131.2 (C-1),
130.7 (C-2), 128.2 (C-1"), 123.2 (C-6, 6"), 118.7 (C-8),
116.4 (C-5'), 116.2 (C-3, 5), 111.4 (C-2"), 56.3 (3"
OCH3), 42.5 (C-8), 35.7 (C-7). LA LHE 5 ek x g
FEAR—FR, MUEEEY) 20 R FTEL RN 2
FIK LK.

3.2 BETEM TR R

B MTT SLEGPEAh A 1~20 X 4T1.,
H1299. HepG2 Fl RKO 40 PTG FE s P o 53645
IR, RAREELEEIRAE Y BA T
g . Hrb, EY 16 1 ICso fHA 2.99
umol/L, Xf 4T1 A B A B EMHEIER; 1b&4 19
() 1Cs0 89 3.67 pmol/L, X} H1299 4 BA &%
EIER s &% 3 11 1ICso {2 12.51 pmol/L, X
HepG2 40 fE#IHI/E A B E; LAY 11 112 1 ICso
5359 18.77. 18.84 pmol/L, X RKO 4 g 4]
TER B3, B RIE 1.

4 e

A FE T EHMIATKF I 75% L EESEEU o
B%E, IR ID-NMR % 2D-NMR 3% FBOf
SEE TS, LB E 20 MEED, (E)
1. 2. 4. 6. 7. 13, 14, 17 NERRNMEY, B
Y3, 5. 8~12. 15, 16. 18~20 NEHRI A
W, HAE R MG EHEY T SR 2 S 4.
6. 9. 11, 12, 14, 18, HXMMIICLIEHED H 53 5
BRI EY) 3. 7. 10, TR, KTHIKERY
IR 7 2 R i HGTRA . DU g, BUIRSy
M. Rk, AWFFOERA MTT SRS 1 HicFrst
oo L R4 A FH o SRR SRR I, 2 /M E %t
AR IR A 2R I S AR E A, S

R1 A 1~20 X} 4 FBPEAAHIEIEYE (x £ s,n=3)
Table 1 Results of inhibitory activities of compounds 1—

20 against four tumor cell lines (X +s,n=3)

ICso/(umol L.77)

e

471 H1299 HepG2 RKO
1 >50 16.13£4.01"  >50 242116.24
2 >50 7861200  >50 >50
3 >50 40741.00"  1251+3.16" 20414520
4 >50 27791648  >50 23.1215.57
5 >50 >50 >50 24.1916.08
6 >50 11.10£265° >50 >50
7 >50 11144267 >50 >50
8 >50 >50 >50 >50
9 >50 >50 >50 >50
10 1751+4.36" >50 >50 >50
1 >50 >50 2868+7.01  18.77+4.02°
12 >50 >50 28801698  18.84+4.04"
13 8.01+1.99" 940+259"  >50 >50
14 235746.08" 39224985  >50 19.10+4.58"
15 >50 >50 2471+6.24"  19.05+5.20°
16 299+106™ >50 >50 >50
17 >50 >50 >50 32.71+8.54
18 >50 23114520 >50 43.80+10.44
19 3.18+095" 3674092  >50 >50
20 >50 >50 >50 21.05+4.36

5FU 924202  1022+201  756+197

LAt AL "P<0.05 "P<<0.01.
*P<0.05 ""P<0.01 vs positive control group.

YIRIE VAL T PRI IR 254 G 3 %F H1299,
HepG2 Fl RKO 4 i3RI H B4 4biliEE, 52
INFLATRE LA T REBUMORIE 1 LA 14 X 4TI
H1299 #1 RKO 405 s R s fEH, £
BRI 2 PR R B G A 13 R 19 X 4T1
A H1299 400 B A7 B MBI, $m Ho 7L R
At rT Re R IR B EAER: (a1, 4 AL 18 X
H1299 1 HepG2 A 30 HE H0 IS 14, AT B s
A B A TEETT R A 11,12 F1115 X} HepG2
A RKO A EAIHIVER, 2B XS e Al 4

S A e AT RN . ARFFREE T 7 B MR
22 A K ORI TR T, A T MOAC AT B
H5IF RS TSI Al .

HBEAR HHGEYFRARAEFZFE

8.11+2.65
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