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Abstract: Objective To investigate the chemical constituents from the stems and leaves of Dioscorea opposita. Methods The
compounds were isolated and purified by various column chromatographies, and their structures were identified by physiochemical
properties and spectroscopic data. The effects of the compounds on the proliferation of human breast cancer MCF-7 cells and human
liver cancer HepG2 cells were investigated. Results Twenty compounds were isolated from the 50% acetone extract of the stems
and leaves of D. opposita, which were identified as 1H-indazole (1), 1 H-indole-3-carboxaldehyde (2), 1H-indole-3- carboxylic acid
(3), 3-(2-oxopropyl)-3-hydroxy-indolin-2-one (4), thymidine (5), uridine (6), 3-hydroxy-3-(2-oxopropyl)-2,4-(1H,3H)-
quinolinedione (7), hematinic acid (8), allantoin (9), 2-ethyl-3-methyl-maleimide-N-B-D-glucopyranoside (10), paulownin (11),
(+)-8-hydroxypinoresinol (12), (+)-syringaresinol (13), (—)-dihydrodehydrodiconiferyl alcohol (14), (7R,8S)-dihydrodehydro-
diconiferyl alcohol-4-O-B-D-glucopyranoside (15), (2E,65)-6,7-dihydroxy-3,7-dimethyl-2-octenoic acid (16), (2E,4S)-4-hydroxy-2-
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nonenoic acid (17), (2E,6S)-6-hydroxy-2,6-dimethyl-2,7-dienoic acid (18), amarantholidoside IV (19), (9Z,11E)-13-methoxy-
9,11-octadecadienoic acid methyl ester (20), and their effects on proliferation of MCF-7 cells and HepG2 cells were investigated.
compounds 1, 4, 8, 11—15, 18, 20 at a dose of 25umol/L inhibited the proliferation of MCF-7 cells, and compounds 1, 4, 8, 12—14,
18, 20 at a dose of 25 umol/L inhibited the proliferation of HepG2 cells. Conclusion Compounds 1, 3—S5, 10—12 and 15—20 are
isolated from this plant for the first time, compounds 1, 4,8, 11—15, 18, 20 inhibited the the proliferation of MCF-7 and HepG2

cellssignificantly at certain concentration, showing protent antitumor activity.

Key words: Dioscorea opposita Thunb.; 3-(2-oxopropyl)-3-hydroxy-indolin-2-one; paulownin; (+)-8-hydroxypinoresinol,

(+)-syringaresinol; (7R,8S)- dihydrodehydrodiconiferyl alcohol-4-O-B-D-glucopyranoside; antitumor activity

2452 E PR E T Dioscorea opposita Thunb.
TR, 3 HEaEETRE . K5
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N EEIR, BRIERVIEA, #hEEAT, AREHEER,
BHAIESE” KcH, RREMESKZERIEE
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Ll 245 25 25 R TR, ASHIT SR 50% 9 i £
B — S P e RIS TR £ BE A BGBAL HEAT R GERI1L
LA, I EEEE 20 MEE, AR 10
AEVIREE: 1H-5|#E (1H-indazole, 1) 3-F5|Wg %
( 1H-indole-3-carboxaldehyde , 2 ). 3-M5| g B iR
(1H-indole-3-carboxylic acid, 3)+ 3-(2-FIE-P3E)-3-
¥& - ng| W wpk -2- B [1,3-dihydro-3-hydroxy-3-(2-
oxopropyl)-2H-indol-2-one , 4] « M AR W& 0E %
(thymidine, 5) JREERERZ T (uridine, 6)+ 3-hydroxy-
3-(2-oxopropyl)-2,4-(1H,3H)-quinolinedione (7 ) «
hematinic acid (8). JR#EZK (allantoin, 9). 2-Z.3%-
3- FH 3 - T SR ik W % -N-B-D- 76 %) # 1 (2-ethyl-3-
methyl-maleimide-N-B-D-glucopyranoside , 10); 5
AMARBEERZE: WHTE (paulownin, 11). (+)-8-F83&
FARRZE [(+)-8-hydroxypinoresinol, 12]. (+)- T &
Al [(+)-syringaresinol, 13]. (—)-dihydrodehydro-
diconiferyl alcohol (14). (7R.8)- ~&A A ~FAIAK
5 I -4-O-B-D- Wit W i %) #% H [(7R,8S)-dihydro-
dehydrodiconiferyl alcohol 4-O-B-D-glucopyranoside,
15]; 5 MENIKE: (2E,65)-6,7- —F3-3,7-— H K-
2- % M B [(2E,65)-6,7-dihydroxy-3,7-demethyl-2-
octenoic acid , 16]. (2E,45)-4- ¥& 3 -2- T I R
[(2E,45)-4-hydroxy-2-nonenoic acid, 17]. (2FE,6S5)-
6-hydroxy-2,6-dimethylocta-2,7-dienoic acid (18).

amarantholidoside IV (19). (9Z,11E)-13-methoxy-
9,11-octadecadienoic acid methyl ester (20). FFXJ{L
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8. 11~15. 18. 20 7£ 25 umol/L i 1k A FL Ak
MCF-7 43458, WAEY 1. 4. 8. 12~14. 18,
20 7t 25 pmol/L ‘& ZE N A HepG2 41 s 5H .
1 {UE5MH

Autopol IV 2 HA e (REEERAFD;
Bruker AVANCE 111 500 % i 3E9R {0 ({8 [E Bruker
/AH)); Bruker maxis HD 4 K AT [A) 5 1 (4 [H
Bruker A ] ); N-1000 BJigfs 78 kA (g 52 B4
BHIRAF); SHB-BISA HBIEM /KA Z HESHE
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(RigEAER RS D FEEEE LC52 A m Kk
F A A (RSB LI R R A TR A
SP-5030 il A s R B 2, UV200 A58 Ahgs
W %%, Basychrom & 3 T fE uh; AN
YMC-Pack ODS-A, 250 mmX20 mm, 5 um); i
JEEIEEER GFasas AEEMERER (200~300 H,
S T ) Sephadex LH-20 (Pharmacia Biotech
Ad]); ODS (40~60 um, YMC); KFLIAiE Diaion
HP-20 (HA=3E0%%); B, Ailal Oy
A AR AT

MCF-7 1 HepG2 41ty B o [l 2= 28 e
Ttk 2 24007 7T B A i B b oo
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AR =
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21 REEESE
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h, HZBRESREL 2 K, JEIE, GIFIREBUR, JEIK
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THEE (6X8L). &Kt (6X8L). BEmE LM (6X8
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100) FIEERER 2 FE-FEE (100 © 0—0 © 100) BAEZBE
fit, HERIREGIHEEE 5 MEG (VI~VS), V4
SRERHE (200~300 H) @i, & H fi-H
BE (100 1 0—0: 100> BEEHENL, HEKIREIES
F| V4-1~V4-5; V4-1 I Sephadex LH-20 BEZHE,

SRR, HERIRE ISR V4-1-1~V4-1-4;

V4-1-1 et g =R il CREE-ZK 46 1 56)

RSB EY 2 (1041 mg), V4-1-2 04 =
BB (ZE-/K 24 0 76) #I&BIMLEY 12
(7.35 mg), V4-1-3 oMl & m A il (205-
K34 :66) HilZMEEMLAEY 17 (3.25mg), V4-1-4
22 2 EAGRAR I (ZBE-K 13 1 87) Hil% 1
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FILERLAY 14 (427 mg). BERR ZHEEH A 20t
R (200~300 H) ailorgs, MR A iE-
PR 2.1 (100 : 0—0 : 100D FIMSER Z.55-F % (100 :
0—0 : 100) BEEELENL, HWERIRGIFRE] 6 Mt
(V7-1~V7-6), V7-5_F MCI Gel CHP-20 ¥, FHE-
7K (10 290—~100 : 0) BREELENL, HERINEGHS
#| V7-5-1~V7-5-7; V7-5-1 LI Toyopearl HW-40C
IR AE , 4l AR e i, R AR IR G IR B VT-5-1-1~
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2P Ao AR (3 (O IE-/K 13 1 87) i1
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mg); V7-5-2 FRERH: (200~300 H) i 5,

A E-HEE (100 1 0—0 1 100) BEEEVEML, 2
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il & m AR 1l (FRRE-/K 44 1 56) il %45 21k
A1 (323 mg), V7-5-2-2 242 4% i R ta it

(HIEE-K 47  53) il &1F21M6E) 18 (4.68 mg);

V7-5-3 I Sephadex LH-20 Ht/keAt:, 46 EE¥Ef,
ERIRE ISR V7-5-3-1~V7-5-3-3, V7-5-3-1 &
Fetfil] & B e (ZHE-K 22 1 78) & 15 3
&9 15 (4.04 mg), V7-5-3-1 R 2 B4 15 RML
A9 (11.02 mg), V7-5-3-3 4] £ RmiAe
i (ZHE-7K 6 1 94) R BHAEY 6 (6.70 mg)

F1 8(4.64 mg); V7-5-4 £ ODS H JEAE: HIEE-/K (10 :
90—100 : 0) FHEEVEM, HEWIRE I3
V7-5-4-1~V7-5-4-5, V7-5-4-1 ZFERAE (300~400
H) i, Z&F5-HEE (801 1—0: 100)
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V7-5-4-1-2 &Ml & m AR (LK 25 ¢
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2.2 MCF-7 1 HepG2 £BAfI&5E N4 S216

MCF-7 4HiA1 HepG2 &5 10%5 4 MLid
) DMEM #5378 1 Ji, BOSHCE KA, gz
F+ 2 X104 ANl Rt T 96 LA, L 200 uL, £
SHMONGEE S, BONE ARG FRAE . 4 AT (Con) s
Fgh 220 (25 pmol/L), X537 24 h J5, BFFLINMA 20
uL MTT % (5 mg/mL), RZER57E 4 h, /MO 4
RiEW, BESLE NN 150 uL DMSO, #1455 i) &
¥ 5~10 min, {FHELVEM. G855 24 h,
MTT VLRI 54k B 45 S M VS 70 s, 45 S DA
W (4) EAETEZER (PR) #on, PR=A wu/d wuo
SLERSTATEE 3 IR
3 %

3.1 HMEE

& 1: KEEIRY), ESI-MS m/z: 119 [M+
HJ*, 4373~ C7HeN2. 'TH-NMR (500 MHz, CD;OD)
8: 8.06 (1H, d, J = 7.5 Hz, H-8), 7.93 (1H, s, H-3),
7.43 (1H, d, J = 7.5 Hz, H-6), 7.20 (1H, m, H-7), 7.14
(1H, m, H-5); BC-NMR (125 MHz, CD;0D) ¢: 138.2
(C-9), 133.4 (C-3), 127.6 (C-7), 123.6 (C-4), 122.4
(C-5), 122.0 (C-6), 112.9 (C-8). LA %dis 5 ik ki
BAR—H, BUEEEY 1N 1H-M M,

&) 2. KRt d (HEED, ESI-MS m/z: 146
[M+H]*, 71308 CoHNO. "H-NMR (500 MHz,
CD;0D) 6: 9.88 (1H, s, H-8), 8.11 (1H, m, H-7), 8.09
(1H, s, H-2), 7.48 (1H, m, H-5), 7.28 (1H, m, H-6),
7.23 (1H, m, H-4); 3C-NMR (125 MHz, CD;OD) §:
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187.4 (CHO), 139.7 (C-2), 138.9 (C-7a), 125.7 (C-3a),
125.0 (C-4), 123.6 (C-6), 122.4 (C-5), 120.3 (C-3),
113.1 (C-7)o LA EHR 5 ORI IE FE AR —F0), s
TEAE 2 3-M| W

&Y 3: KEEEIRYI, ESI-MS m/z: 162 [M+
H]*, 4> ¥R N CHNO,. 'H-NMR (500 MHz,
CD;0D) §: 8.07 (1H, d, J = 7.4 Hz, H-4), 7.92 (1H, s,
H-2), 7.43 (1H, d, J= 7.5 Hz, H-7), 7.20 (1H, m, H-5),
7.17 (1H, m, H-6); '3C-NMR (125 MHz, CD;0D) ¢:
169.2 (COOH), 138.2 (C-7a), 133.3 (C-2), 127.6
(C-3), 123.5 (C-5), 122.3 (C-4), 122.1 (C-6), 112.8 (C-7),
109.1 (C-3a). LA F#dls 5 ik S A —2le), s
EAEN) 3 R 3-MIME TR .

&Y 4: KEEERY), ESI-MS m/z: 206 [M+
HI*, 73RN CuHINO;. 'H-NMR (500 MHz,
CD;0D) 6: 7.30 (1H, d, J= 7.4 Hz, H-4), 7.23 (1H, td,
J=1.,12 Hz, H-6), 7.00 (1H, td, J = 7.5, 1.2 Hz,
H-5), 6.87 (1H, d, J = 7.8 Hz, H-7), 3.37 (I1H, d, J =
16.7 Hz, H-8a), 3.17 (1H, d, J = 16.7 Hz, H-8b), 2.05
(3H, s, H-10); BC-NMR (125 MHz, CD;0D) §: 207.4
(C-9), 181.2 (C-2), 143.6 (C-7a), 132.3 (C-3a), 130.7
(C-4), 124.8 (C-6), 123.4 (C-5), 111.2 (C-7), 74.8
(C-3), 51.1 (C-8), 30.7 (C-10). LA -%¥5 5 ks
FEAR—H, BUEEEY) 4 4 3-Q-FRFE-TNIE)-3-
2 JH -5 | R k-2 i

th&¥ 5. Ltaktsh, ESI-MS miz: 265 [M+
Na]", 77N CioHiaN2Os. 'H-NMR (500 MHz,
CD;0D) §: 7.80 (1H, s, H-6), 6.28 (1H, t, J = 7.0 Hz,
H-1%), 4.39 (1H, m, H-3"), 3.90 (1H, m, H-4), 3.79
(1H, m, H-5'a), 3.73 (1H, m, H-5'b), 2.23 (2H, m,
H-2"), 1.87 (3H, s, CH3-5); BC-NMR (125 MHz,
CD;0D) 6: 166.4 (C-2), 152.4 (C-4), 1382 (C-6),
111.5 (C-5), 88.8 (C-4'), 86.2 (C-1"), 72.2 (C-3"), 62.8
(C-5"),41.2 (C-2"), 12.5 (5-CH3). LA %0 5 STk
EHEAR—E), MOE A S IR A% 1T o

&Y 6: TLEMRYY, ESI-MS m/z: 267 [M+
Na]*, 2> 73 A CoHiN2Ogo 'H-NMR (500 MHz,
CD;0D) d: 8.01 (1H, d, J = 8.1 Hz, H-6), 5.89 (1H, d,
J =4.Hz, H-1"), 5.69 (1H, d, J = 8.1 Hz, H-5), 4.18
(1H, m, H-2"), 4.15 (1H, m, H-3"), 4.00 (1H, m, H-4"),
3.84 (1H, m, H-5'a), 3.73 (1H, m, H-5'b); *C-NMR
(125 MHz, CD;0D) 6: 166.2 (C-4), 152.5 (C-2), 142.7
(C-6), 102.6 (C-5), 90.7 (C-1"), 86.4 (C-4"), 75.7

(C-2'), 71.3 (C-3"), 62.3 (C-5"). LA % 5 CiikhoiE
BEAR 0N, WA 6 NIRRT .

WEY 7: FREERY), ESI-MS m/z: 234 [M+
H]*, 4> 73RN CnHINOs. 'H-NMR (500 MHz,
CD;OD) d: 7.88 (1H, t, J = 8.1 Hz, H-5), 7.61 (1H, m,
H-7), 7.15 (1H, t, J = 7.5 Hz, H-6), 7.08 (1H, d, J =
8.1 Hz, H-8), 3.54 (1H, dd, J = 17.4, 6.7 Hz, H-1"),
2.13 (3H, s, H-3"); 3C-NMR (125 MHz, CD;0D) ¢:
209.3 (C-2'), 195.1 (C-4), 173.4 (C-2), 142.9 (C-9),
137.3 (C-7), 128.9 (C-5), 124.1 (C-6), 119.9 (C-10),
117.5 (C-8), 75.5 (C-3), 50.8 (C-1"), 29.7 (C-2"). L E
Bl 5 SRR E FE A — B0, WS R AT T R 3-
hydroxy-3-(2-oxopropyl)-2,4(1H,3H)-quinolinedione .

AV 8: LMY, ESI-MS m/z: 184 M+
HJ*, 43 720N CsHoNO4. 'TH-NMR (500 MHz, CD;0D)
0: 2.67 (2H, m, H-7), 2.57 (2H, m, H-6), 1.94 (3H, s,
H-8); BC-NMR (125 MHz, CD;0D) §: 175.6 (COOH),
174.5 (C-5), 174.3 (C-2), 140.9 (C-3), 140.2 (C-4), 32.9
(C-7), 20.2 (C-6), 8.42 (C-8). L LHdi 5 CikikiE
A0, A EY) 8 N hematinic acid.

& 9: ABESRY), ESI-MS m/z: 159 [M+
HI*, 75 7N CsHgN4O3. 'H-NMR (500 MHz,
DMSO-ds) 6: 10.52 (1H, s, 3-NH), 8.04 (1H, s, 1-NH),
6.89 (1H, d, J = 8.1 Hz, H-4), 5.78 (2H, s, 7-NH,);
13C-NMR (125 MHz, DMSO-de) d: 173.6 (C-7), 157.4
(C-5), 156.8 (C-2), 62.4 (C-4). VL E¥¥E5 ClikdkiE
FEAR—FH, MUEEENEY 9 NIRER.

WA 10: TLEEPIRY), ESI-MS m/z: 302 M+
HI', 73RN Ci3sHNO7. 'H-NMR (500 MHz,
CD;0D) d: 4.92 (1H, d, J = 9.5 Hz, H-1), 4.32 (1H, t,
J=9.0, 8.9 Hz, H-2"), 3.85 (1H, dd, J = 11.9, 5.0 Hz,
H-6'a), 3.63 (1H, dd, J = 12.1, 5.0 Hz, H-6'b), 3.37
(1H, t, J = 9.5 Hz, H-3"), 3.35 (1H, overlapped, H-4'),
3.34 (1H, overlapped, H-5"), 2.45 (2H, dd, J = 7.6,
15.1 Hz, H-6), 1.97 (3H, s, H-5), 1.14 (3H, t, J = 7.6
Hz, H-7); BC-NMR (125 MHz, CD;OD) ¢: 172.7
(C-4), 172.3 (C-1), 143.8 (C-2), 138.4 (C-3), 81.5
(C-1"), 80.8 (C-5"), 79.3 (C-3'), 71.5 (C-4), 70.1
(C-2"), 62.9 (C-6"), 17.8 (C-5), 12.8 (C-6), 8.4 (C-7).
DA b 204 5 SRR B HE AR — S, MU sE A 10
N 2- £ 3k-3- P - SR Ik IV i -N-B-D- 1 % B

&Y 11: sEaERRY), (o] +11.5° (¢ 0.23
MeOH), ESI-MS m/z: 371 [M+H]*, TR A
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C20H1307, "H-NMR (500 MHz, CD3OD) 0: 6.94 (IH,
d, J = 1.6 Hz, H-2), 6.93 (1H, d, J = 1.6 Hz, H-2"),
6.87 (1H, m, H-5"), 6.85 (1H, m, H-5"), 6.79 (1H, d,
J=13Hz H-6), 6.77 (1H, d, J = 1.3 Hz, H-6"), 5.92
(2H, s, OCH,0), 5.91 (2H, s, OCH,0), 4.83 (1H, d,
J = 5.4 Hz, H-4), 4.67 (1H, s, H-8), 445 (1H, m,
H-6a), 4.04 (1H, d, J = 9.3 Hz, H-2a), 3.84 (1H, d, J =
9.3 Hz, H-2b), 3.77 (1H, m, H-6b), 2.98 (1H, m, H-5);
BC.NMR (125 MHz, CD;0OD) ¢: 149.4 (C-3'), 148.9
(C-3"), 148.8 (C-4'), 148.7 (C-4"), 136.3 (C-1"), 131.7
(C-1"), 121.9 (C-6'), 120.9 (C-6"), 109.3 (C-5'), 109.0
(C-5"), 108.6 (C-2'), 107.8 (C-2"), 102.4 (OCH0),
102.3 (OCH;0), 92.8 (C-1), 89.0 (C-2), 87.5 (C-6),
76.2 (C-8), 72.0 (C-4), 62.6 (C-5). LA _F 3 5 SCHkAR
EHEAR—F0Y, MUEEEY) 11 i E.

WEY 12: LEWIRY, [o]y +27.4° (c 0.14
MeOH), ESI-MS m/z: 375 [M+H]*, 7R A
C20H207, "H-NMR (500 MHz, CD3OD) 0:7.04 (2H,
brs, H-2, 2), 6.87 (1H, dd, J = 8.4, 1.9 Hz, H-6"), 6.86
(1H, dd, J = 8.4, 1.9 Hz, H-6), 6.78 (2H, d, J = 2.2
Hz, H-5, 5), 4.83 (1H, d, J= 5.2 Hz, H-7"), 4.67 (1H,
s, H-7), 4.47 (1H, t, J = 8.6 Hz, H-9'a), 4.03 (1H, d,
J = 9.3 Hz, H-9a), 3.86 (6H, s, 3, 3'-OCHj3), 3.84
(1H, m, H-9b), 3.77 (1H, dd, J = 9.2, 6.3 Hz, H-9'b),
3.06 (1H, m, H-8'); 3C-NMR (125 MHz, CD;OD) ¢:
149.1 (C-3), 148.7 (C-3"), 147.5 (C-4"), 147.4 (C-4),
133.6 (C-1"), 129.1 (C-1), 121.5 (C-6), 120.5 (C-6'),
116.0 (C-5), 115.6 (C-5"), 112.7 (C-2), 111.3 (C-2"),
92.8 (C-8), 89.3 (C-7), 87.8 (C-7'), 76.1 (C-9), 72.0
(C-9"), 62.4 (C-8"), 56.4 (3, 3-OCH3). LI E¥dE 5
BRIRIE A —FY), MEENEY 12 h (H)-8-F&
e VNIFE

WA 13: fEEEIRY, [o]) +2.74° (¢ 0.09
MeOH), ESI-MS m/z: 441 [M+Na]', % TN
C2Ha0s. 'H-NMR (500 MHz, CD;0D) §: 6.65 (4H,
s, H-2,2',6,6",4.71 (2H, d, J=4.0 Hz, H-7, 7'), 4.27
(2H, m, H-9a, 9'a), 3.88 (2H, dd, J = 2.2 Hz, H-9b,
9'b), 3.83 (12H, s, H-3, 3', 5, 5-OCH3), 3.13 (2H, m,
H-8, 8'); 3C-NMR (125 MHz, CD;OD) ¢: 149.4 (C-3,
3,5, 5", 137.0 (C-4, 4'), 133.1 (C-1, 1), 104.5 (C-2,
2', 6, 6'), 87.6 (C-7, 7'), 72.8 (C-9, 9", 56.8 (3, 3', 5,
5'-OCH3), 55.5 (C-8, 8"). LA L%¥E 5 ChkfiiE e A
—H0, WEER A 13 N (H- T HEMREE.

A 14: BEERY, [0l —3.722° (c 0.08
MeOH), ESI-MS m/z: 361 [M+H]*, 7R A
C20H2406 "H-NMR (500 MHz, CD3OD) 0: 6.94 (IH,
d, J = 1.9 Hz, H-2), 6.83 (1H, dd, J = 8.2, 1.9 Hz,
H-6), 6.76 (1H, d, J = 8.2 Hz, H-5), 6.72 (2H, s, H-2',
6"), 547 (1H, d, J = 6.3 Hz, H-7), 3.84 (3H, s,
3-OCH3), 3.83 (3H, s, 3-OCHs), 3.83 (1H, dd, J =
11.0, 7.2 Hz, H-9B), 3.76 (1H, dd, J = 11.0, 7.2 Hz,
H-9a), 3.57 (2H, t, J = 6.3 Hz, H-9"), 3.48 (1H, m,
H-8), 2.63 (2H, t, J = 6.3 Hz, H-7), 1.84 (2H, m,
H-7); 3C-NMR (125 MHz, CD;0D) d: 149.1 (C-3),
147.5 (C-4, 4'), 1452 (C-3"), 136.9 (C-1'), 134.8
(C-1), 129.9 (C-5"), 119.7 (C-6), 117.9 (C-6"), 116.1
(C-5), 114.1 (C-2"), 110.5 (C-2), 89.0 (C-7), 65.0
(C-9), 62.2 (C-9"), 56.7 (3-OCH3), 56.4 (3-OCHs3),
55.5 (C-8), 35.8 (C-8"), 32.9 (C-7"). LA ¥ 5 ik
WEFEA T, BEEWEY) 144 (-)-dihydro-
dehydrodiconiferyl alcohol.

WA 15 FHEERY, [o]p —12.49° (c 0.07
MeOH), ESI-MS m/z: 523 [M+H]*, 7R A
Ca6H340110 "H-NMR (500 MHz, CD3OD) 0:6.99 (lH,
d, J = 1.9 Hz, H-2), 6.85 (1H, dd, J = 8.0, 1.9 Hz,
H-6), 6.79 (1H, brs, H-6"), 6.75 (1H, d, J = 8.0 Hz,
H-5), 6.72 (1H, brs, H-2'), 5.58 (1H, d, J = 6.4 Hz,
H-7), 435 (1H, d, J= 7.7 Hz, H-1"), 4.10 (1H, dd, J =
9.4, 8.3 Hz, H-9a), 3.85 (1H, m, H-9b), 3.84 (3H, s,
3-OCH3), 3.82 (3H, s, 3-OCH3), 3.81 (1H, m, H-6"a),
3.68 (1H, m, H-5"), 3.67 (1H, m, H-6"b), 3.57 (2H, t,
J = 6.0 Hz, H-9'), 3.35 (1H, m, H-5"), 3.26 (1H, m,
H-3"), 3.24 (1H, m, H-4"), 3.22 (1H, m, H-2"), 2.63
(2H, m, H-7"), 1.82 (2H, m, H-8"); 3C-NMR (125
MHz, CD;OD) d: 149.0 (C-3), 147.5 (C-4), 147.4
(C-4"), 145.2 (C-3"), 137.0 (C-1"), 134.7 (C-1), 129.7
(C-5"), 119.8 (C-5), 118.2 (C-6'), 116.1 (C-6), 114.2
(C-2'), 110.8 (C-2), 104.3 (C-1"), 89.2 (C-7), 78.2
(C-3"), 78.1 (C-5"), 752 (C-2"), 72.3 (C-9), 71.7
(C-4"), 62.7 (C-6"), 62.2 (C-9"), 56.8 (3-OCH3), 56.5
(3'-OCH3), 52.9 (C-8), 35.8 (C-7"), 32.9 (C-8"). LA L
Bl 5 ORI E A — S8, MUEENAEY 15 A
(7TR.8S)- A F+ & — A A I [ -4-0-B-D- ML IR 7] %]
PR

&Y 16: TAERY), [a]) —11.271° (¢ 0.06
MeOH), ESI-MS m/z: 203 [M+H]*, 7R A
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C10H1304. 'H-NMR (500 MHz, CD;0D) ¢: 5.70 (1H,
s, H-2), 3.24 (1H, d, J = 10.6 Hz, H-6), 2.45 (1H, m,
H-4a), 2.23 (1H, m, H-4b), 2.14 (3H, s, 3-CH3), 1.83
(1H, m, H-5a), 1.47 (1H, m, H-5b), 1.17 (3H, s, H-8),
1.23 (3H, s, 7-CH3); 3C-NMR (125 MHz, CD;0D) ¢:
170.3 (C-1), 161.4 (C-3), 117.0 (C-2), 78.7 (C-6), 73.7
(C-7), 39.1 (C-4), 303 (C-5"), 25.9 (C-8), 24.7
(7-CH3), 18.9 (3-CH3). LA b%i¥s 5 STk 2 A —
H, W EY) 16 N (2E,65)-6,7-—F53E-3,7-
THE 2 IER

WAEY 17: EEERY, [o]y +15.3° (¢ 0.06
MeOH), ESI-MS m/z: 173 [M+H]*, 4 TR A
CoH1603. 'H-NMR (500 MHz, CD;0D) 6: 6.90 (1H,
dd, J=15.6, 5.1 Hz, H-3), 5.97 (1H, dd, J= 15.6, 1.1
Hz, H-2), 422 (1H, dt, J = 6.0, 5.0 Hz, H-4), 1.56
(2H, m, H-5), 1.45 (2H, m, H-6), 1.44 (2H, m, H-7),
1.43 (2H, m, H-8), 0.92 (3H, t, J = 6.8 Hz, H-9);
I3C-NMR (125 MHz, CD;OD) ¢: 170.6 (C-1), 152.1
(C-3), 121.6 (C-2), 71.7 (C-4), 37.6 (C-5), 32.9 (C-7),
26.1 (C-6), 23.6 (C-8), 14.3 (C-9). LA il 5 kiR
TEHEAR—FR0, WG 17 N (2E4S)-4-F2
F2- TR

WA 18 LEERY), [o]) +15.6° (c 0.08
MeOH), ESI-MS m/z: 185 [M+H]*, TR A
Ci0H1603. 'H-NMR (500 MHz, CD;0D) ¢: 6.78 (1H,
m, H-3), 5.94 (1H, dd, J = 10.8, 6.6 Hz, H-7), 5.24
(1H, dd, J = 10.8, 6.6 Hz, H-8a), 5.06 (1H, dd, J =
10.8, 1.5 Hz, H-8b), 2.26 (2H, m, H-4), 1.80 (3H, s,
H-10), 1.62 (2H, m, H-5), 1.26 (3H, s, H-10);
BC-NMR (125 MHz, CD30D) ¢: 172.4 (C-1), 146.0
(C-7), 143.9 (C-3), 128.8 (C-2), 112.4 (C-8), 73.6
(C-6), 41.8 (C-5), 27.8 (C-10), 24.5 (C-4), 12.3
(C-9). VL EHHR 5 ClikikoE F A — 502, e
&% 18 A (2E,6S)-6-hydroxy-2,6-dimethyl-2,7-
dienoic acid.

&P 19: FEEEDRY), [o]f —76.28° (¢ 0.22
MeOH), ESI-MS m/z: 419 [M+H]*, 4 TR A
C21H3305. 'H-NMR (500 MHz, CD;0D) 6: 5.89 (1H,
dd, J = 17.4, 10.9 Hz, H-2), 5.18 (1H, d, J = 9.6 Hz,
H-1a), 5.12 (1H, s, H-6), 4.97 (1H, d, J = 10.8 Hz,
H-1b), 4.40 (1H, d, J = 7.8 Hz, H-1"), 3.82 (1H, m,
H-6'a), 3.70 (1H, m, H-6'b), 3.36 (1H, m, H-5"), 3.35
(1H, m, H-4"), 3.26 (1H, m, H-10), 3.21 (1H, m, H-3"),

3.21 (1H, m, H-2'), 2.25 (2H, m, H-8), 2.00 (2H, m,
H-5), 1.56 (3H, s, H-15), 1.48 (2H, m, H-4), 1.45 (2H,
m, H-9), 1.20 (3H, s, H-12), 1.13 (3H, s, H-13), 1.09
(3H, s, H-14); 13C-NMR (125 MHz, CD;OD) ¢: 146.3
(C-2), 135.9 (C-7), 126.1 (C-6), 112.0 (C-1), 106.4
(C-1'), 90.3 (C-10), 78.4 (C-5), 77.9 (C-3"), 75.9
(C-2'), 74.8 (C-3), 73.8 (C-11), 71.4 (C-4), 62.6
(C-6"), 43.5 (C-4), 37.0 (C-8), 30.7 (C-9), 27.6 (C-15),
26.4 (C-12), 23.9 (C-13), 23.7 (C-5), 16.1 (C-14). LA
RS U IRE R A, WA 19
A amarantholidoside IV,

&Y 20: B EABIRY), ESI-MS m/z: 347
[M+Nal*, 43 F3H CaH3603. 'H-NMR (500 MHz,
CD;0D) ¢: 6.18 (1H, dd, J = 15.1, 10.4 Hz, H-9), 6.07
(1H, dd, J = 14.9, 10.6 Hz, H-12), 5.74 (1H, dd, J =
14.7, 6.9 Hz, H-11), 5.35 (1H, dd, J = 15.2, 8.3 Hz,
H-10), 3.64 (3H, s, 1-OCH3), 3.57 (1H, dd, J = 14.4,
6.5 Hz, H-13), 3.22 (3H, s, 13-OCH3), 2.32 (2H, m,
H-2), 2.31 (2H, m, H-2), 2.10 (2H, m, H-8), 1.61 (2H,
m, H-7), 1.59 (2H, m, H-14), 1.34 (2H, m, H-4), 1.31
(2H, m, H-3), 1.31 (2H, m, H-5), 1.31 (2H, m, H-6),
1.31 (2H, m, H-17), 1.29 (2H, m, H-16), 0.91 (3H, m,
H-18); BC-NMR (125 MHz, CD;0D) ¢: 176.0 (C-1),
136.4 (C-11), 134.7 (C-9), 132.1 (C-10), 130.8 (C-12),
83.8 (C-13), 56.2 (13-OCH3), 51.9 (1-OCH3), 36.8
(C-14), 34.8 (C-2), 33.6 (C-8), 32.6 (C-16), 30.5
(C-6), 30.3 (C-5), 30.1 (C-4), 26.4 (C-7), 26.2 (C-15),
26.0 (C-3), 23.6 (C-17), 14.4 (C-18). LA _F#¥5 5 ik
RIEFEAR— 312, WS e AW 20 4 (9Z,11E)-13-
methoxy-9,11-octadecadienoic acid methyl ester.

3.2 RpEIETEHIEISLIRLE R

SERER, AW 1. 4. 8. 11~15. 18. 20
7E 25 pmol/L A&~ & Z LA MCF-7 40 s 5d,
HALEY 1. 4. 8. 12~14. 18. 20 7E 25 umol/L
FEE N B EHH] HepG2 U tb5s . W& 1.

4 g

MIZHERAN RS 2 —, LI RUERE W,
BA RIFHtESMEMZTFNME, M2 -
T 25 AR 1R B R R A, AR A i
WO L. (LA ERHT KRGy B alith, 18
PEEERE b, ASRIGHE— xRl 25 25 3T R G000
5, BE/RE 20 MEE I MCF-7 4i el
HepG2 4l s S /E AT WD e, 45K R 0
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#F1 LAY MCF-7 #1 HepG2 ‘ABEIEFEMEN (X + sp. HIALZERAT AT [J]. h EEEEZY, 2009, 28(4):
s n=4) 21-25.

Table 1 Effects of compounds on proliferation of MCF-7 6] ¥ B, B¥z, WER, 5 EERZUFERIR

cells and HepG2 cells (X +s,n=4)

o /%
MCEF-7 HepG2
ot Het 0.00+ 4.72 0.00+ 2.12
1 43.90%+15.60™ 21.10& 6.06"
2 7.20+10.43 —2.60+ 2.38
3 -16.70+ 6.45 7.30%+ 0.79*
4 22.60+ 5.45™ 51.10£12.41™
5 —23.10+ 3.06 3.10+ 2.14
6 —21.50+12.45 -8.00+ 3.32
7 —10.00+ 5.56 =20.10+ 3.07
8 46.80+ 9.41™ 38.20%+15.50™
9 9.40+ 9.03 -9.40+ 2.37
10 —18.60+9.61 290+ 4.13
11 2770+ 6.24™ 1.70+ 2.94
12 14.00+13.25" 27.50+18.81™
13 57.00& 4.71™ 76.00%+ 1.00™
14 21.00+ 5.05™ 41.60%20.73™
15 3.90+ 7.33 1240+ 2.38
16 —36.701+13.60 =550+ 3.65
17 —19.90+ 6.69 —13.60+ 1.50
18 4430+ 6.84™ 30.10£12.58™
19 —21.00+ 5.32 -8.30+ 1.72
20 26.20+13.10™ 3450+ 9.68™
5yt L, *P<0.05 “P<0.01
*P<0.05 "P<0.01 vs control group
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