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Abstract: Objective To investigate the chemical constituents from the leaves of Musa X paradisiaca and their inhibitory activities
on cell proliferation in vitro. Methods The compounds were isolated and purified using various chromatographic techniques,
including silica gel, MCI gel CHP-20P, reversed-phase ODS, Sephadex LH-20 column chromatographies, and semi-preparative HPLC.
Their structures were elucidated by spectroscopic methods such as NMR and MS. The inhibitory activities of all compounds on cell
proliferation in vitro were evaluated using the CCK-8 assay. Results A total of 19 compounds were isolated from the leaves
of Musa % paradisiaca and identified as di(2-ethylhexyl) phthalate (1), myristic acid (2), pentadecanoic acid (3), linoleic acid (4),
dibutyl phthalate (5), ethyl 4-hydroxy-3-methoxybenzoate (6), dihydroactinidolide (7), MF-EA-7058 (8), butyl 2-ethylhexyl phthalate
(9), n-tetratriacont-20,23-dienoic acid (10), 3-hydroxystigmasta-5,22-dien-7-one (11), 3-hydroxystigmast-5-en-7-one (12), luffarin X
(13), 6-hydroxystigmasta-4,22-dien-3-one (14), (3S,5R,68,7E)-5,6-epoxy-3-hydroxy-7-
megastigmen-9-one (16), ethyl p-hydroxybenzoate (17), p-diethoxybenzene (18), and methyl (9Z,12Z,15Z)-octadeca-9,12,15-trienoate

6-hydroxystigmast-4-en-3-one  (15),

(19). Among them, compounds 2, 5, 7, 11, 13, 15, and 17 exhibited certain anti-proliferative activities against human hepatocellular
carcinoma HepGa, cervical cancer Hela, breast cancer MCF-7, and malignant melanoma A375 cell lines, with median inhibition
concentration (ICso) values ranging from 40.26 to 97.75 umol/L. Specifically, compounds 7 and 11 showed selective inhibitory activity
against A375 cells (ICso = 43.0 and 50.0 pmol/L, respectively), which was slightly weaker than that of the positive control cisplatin
(ICso = 40.13 pmol/L). In contrast, compounds 2 and 15 demonstrated stronger inhibitory effects against MCF-7 cells (ICso = 40.26
and 45.00 umol/L, respectively) compared to cisplatin (ICso = 48.36 umol/L). Conclusion Compounds 1 and 6—19 were isolated
from this genus for the first time, while compounds 2—35 were first identified from this specific plant. Furthermore, compounds 2, 7,
11, and 15 exhibited selective inhibitory activities against specific tumor cell lines .

Key words: Musa L.; leaves of Musa x paradisiaca L.; anti-proliferative activity; di(2-ethylhexyl) phthalate; dihydroactinidolide; 3-
hydroxystigmasta-5,22-dien-7-one; 6-hydroxystigmast-4-en-3-one; methyl (92,12Z,15Z)-octadeca-9,12,15-trienoate
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F YMC-Pack ODS-A (250 mm X 10 mm, 5 pum).
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Y17 (5.90mg). Jss (542.9mg) £k ODS #F,
R B EE-7K (30 @ 70100 : 0) BEEVEMN, 155
6 M Ussa~Jsse)o HeHJsss (£ 122.2 mg)

28 [ AHA- %6 HPLC 4355, HIEE-7K (75 12590 :

10) BEEEBEML, 19214654 8 (8.12 mg). 9 (3.41
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ds) 6:7.70 (2H, dd, J= 3.4, 2.3 Hz, H-2, 5), 7.67 (2H,
dd, J=3.3,2.3 Hz, H-3, 4), 4.13 (4H, t, J= 5.2 Hz, H-
1, 1), 1.62 (2H, dt, J = 12.0, 6.0 Hz, H-2', 2"), 1.38
(4H, m, H-3', 3"), 1.36 (4H, m, H-4', 4"), 1.34 (4H, m,
H-5', 5"), 1.29 (4H, m, H-7", 7"), 0.85 (6H, d, J = 6.8
Hz, H-6', 6”), 0.88 (6H, d, J = 7.4 Hz, H-8', 8"); 13C-
NMR (125 MHz, DMSO-ds) 6: 167.0 (C-7, 8), 131.8
(C-1, 6), 128.7 (C-2, 5), 131.6 (C-3, 4), 67.5 (C-1', 1"),
38.1(C-2,2"),29.9 (C-3",3"), 28.4 (C-4',4"), 23.3 (C-
5',5"), 13.9 (C-6', 6"), 22.4 (C-7', 7"), 10.8 (C-8', 8").
R U R R S SRR TE A ), W e S
Y1 AR IR —(2- 43 Ol .

&Y 2: AERAR: 2730 ClyHO2: ESI-
MS m/z: 2272 [M—H]"; 'H-NMR (500 MHz, CDCls)
8:2.37 (2H, t, J = 7.6 Hz, H-2), 1.63 (2H, m, H-3), 1.30
(20H, m, H-4~13), 0.90 (3H, m, H-14); 3BC-NMR
(125 MHz, CDCl3) 8: 177.9 (C-1), 34.0 (C-2), 24.9 (C-
3), 29.2~29.9 (C-4~11), 32.1 (C-12), 22.8 (C-13),
14.3 (C-14). bkl o 5 SRl B A — 50,
S A 2 NAE LR .

wEY 3: Atk R; 4730 CisHy02; ESI-
MS m/z: 241.2 [M—H]"; '"H-NMR (500 MHz, CDC15)
8:2.35 (2H, t, J= 7.5 Hz, H-2), 1.63 (2H, dt, J = 15.0,
7.5Hz, H-3),0.88 (3H, t, J=7.0 Hz, H-15); 3C-NMR
(125 MHz, CDCl3) 6: 177.9 (C-1), 34.0 (C-2), 24.9 (C-
3), 29.2 (C-4), 29.4 (C-5), 29.6 (C-6), 29.7 (C-7), 29.8
(C-8), 29.8 (C-9), 29.8 (C-10) , 29.8 (C-11), 29.5 (C-
12),32.1(C-13),22.8(C-14), 14.3 (C-15), iRkt
ol 5 SRR E R A — S, MU E A 3 NIk
+ R

WEW) 4: REOWAER; 5373 CisH30,; ESI-
MS m/z:279.2[M—H]; 'H-NMR (500 MHz, CDCl3)
d:5.35 (4H, m, H-9, 10, 12, 13), 2.79 (2H, dd, J = 6.5,
6.6 Hz, H-11), 2.35 (2H, t, J = 7.7 Hz, H-2), 2.05 (4H,
m, H-8, 14), 1.25 (16H, m, H-3~7, 15~17), 0.88 (3H,
t,J=6.6 Hz, H-18); '3C-NMR (125 MHz, CDCl3) §:
177.9 (C-1),33.7 (C-2), 24.9 (C-3), 29.4 (C-4), 29.5 (C-
5), 29.6 (C-6), 29.9 (C-7), 27.4 (C-8), 130.2 (C-9),
128.2 (C-10) , 25.8 (C-11) , 128.2 (C-12) , 130.4 (C-
13),29.2 (C-14), 29.7 (C-15), 31.7 (C-16) , 22.8 (C-
17), 14.2 (C-18)o b i I wl H 4 15 Sk i 2 A —
Y, M EAED) 4 NN .

WEYS: ToEmRIBA; 79 F 3N CieHnO4;

ESI-MS m/z: 279.2 [M+H]"; 'H-NMR (500 MHz,
CDCls) d: 7.71 (2H, dd, J = 5.7, 3.3 Hz, H-4, 5), 7.53
(2H, dd, J=5.7, 3.3 Hz, H-3, 6), 431 QH, t, J= 6.7
Hz, H-1"), 1.73 (2H, q, J= 7.3 Hz, H-2"), 1.44 (2H, m,
H-3"), 0.96 3H, t, J = 7.4 Hz, H-4'); 13C-NMR (125
MHz, CDCl3) §: 167.9 (COO-), 132.5 (C-1, 2), 131.1
(C-4, 5), 129.00 (C-3, 6), 65.7 (C-1"), 30.8 (C-2'), 19.4
(C-3"),13.9(C-4"). LRk Hdin 5 SCR iRk iE S A —
oL, e A 5 AR HER T IR,

EY) 6: HEIRYY; 457N CiloHi1204;
ESI-MS m/z: 197.1 [M+H]"; 'H-NMR (500 MHz,
CDCl3) d: 7.64 (1H, dd, J= 8.3, 1.8 Hz, H-6), 7.55 (1H,
d,J=1.8 Hz, H-2), 6.93 (1H, d, J = 8.3 Hz, H-5), 4.35
(2H, q,J="7.1 Hz, H-8) , 3.91 (3H, s, OCH3), 1.38 (3H,
t, J = 7.1 Hz, H-9); '3C-NMR (125 MHz, CDCL) §:
166.6 (C-7), 150.1 (C-4), 146.3 (C-3), 124.3 (C-1),
122.8 (C-6), 114.1 (C-5), 111.9 (C-2), 60.9 (C-8), 56.3
(3-OCH3), 14.5 (C-9). L iRyE iR 5 Sk HRoE 7
A, MU e AW 6 O 4-F83E-3-F AR FE IR
2 2.1 .

e 7. wEAREE; TN CiHi60s;
ESI-MS m/z: 181.1 [M+H]"; H-NMR (500 MHz,
CDCls) 8: 5.64 (1H, s, H-3), 1.29 (1H, m, H-5B), 1.47
(1H, m, H-50), 1.73 (2H, m, H-6), 2.23 (1H, d, J = 5.9
Hz, H-7a), 1.75 (1H, m, H-7p), 1.56 (3H, s, H-8), 1.27
(3H, s, H-9), 1.22 (3H, 5, H-10); 13C-NMR (125 MHz,
CDCls) 6: 182.6 (C-2), 112.5 (C-3), 172.2 (C-3a), 36.7
(C-4), 40.2 (C-5), 19.8 (C-6), 41.8 (C-7), 87.4 (C-7a),
24.5(C-8),24.3(C-9),30.0 (C-10). ikt 5
SCHRAROE A — 312, WS R A Y T R SRR
B P s -

tEW) 8: TLIMIRY; 411N CaoHaO0;
ESI-MS m/z: 295.2 [M—H]"; 'H-NMR (500 MHz,
CDCl3) 6: 3.06 (2H, d, J = 7.0 Hz, H-2), 5.65 (1H, dt,
J=15.7 Hz, H-3), 5.99 (1H, dd, J = 15.2, 11.0 Hz, H-
4), 6.09 (1H, m, H-5), 5.81 (1H, dd, J=15.2, 11.0 Hz,
H-6), 6.09 (1H, m, H-7), 6.94 (1H, d, J = 7.4 Hz, H-
10), 7.02 (1H, brd, J = 8.2 Hz, H-11), 7.06 (1H, brs, H-
13), 6.20 (1H, d, J = 11.2 Hz, H-15), 5.56 (1H, dt, J =
11.7 Hz, H-16), 2.19 (2H, q, J = 7.5 Hz, H-17), 0.97
(3H, t,J= 7.5 Hz, H-18), 2.33 (3H, s, H-19), 1.98 (3H,
s, H-20); 3C-NMR (125 MHz, CDCl3) 8: 174.5 (C-1),
34.2(C-2), 114.1 (C-3), 133.9 (C-4), 128.5 (C-5),132.0
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(C-6), 127.5 (C-7), 140.4 (C-8), 135.5 (C-9), 128.4 (C-
10), 127.3 (C-11), 134.4 (C-12), 131.0 (C-13),134.3
(C-14), 127.1 (C-15), 132.3 (C-16), 25.0 (C-17), 14.1
(C-18),22.8 (C-19), 25.0 (C-20). iRy iEHHRE 5 X
BRI HE A — ), WM EAY) 8 N MF-EA-
705B-

WEY 9: FRFEAWIRYY; 7 F N CaoH3004;
ESI-MS m/z: 335.2 [M+H]"; 'H-NMR (500 MHz,
CDCls) 6: 7.71 (2H, m, H-3, 6), 7.53 (2H, dd, J = 5.6,
3.4 Hz, H-4, 5),4.30 (2H, t, J= 6.7 Hz, H-1'), 4.22 (2H,
qd, J=10.9, 5.9 Hz, H-1"), 1.70 (3H, m, H-2',2"), 1.43
(4H, m, H-3', a"), 1.31 (6H, m, H-3"~5"), 0.93 (9H,
m, H-4', 6", b"); 13C-NMR (125 MHz, CDCl3) §: 131.0
(C-1),131.1 (C-2), 129.0 (C-3, 6), 132.6 (C-4), 132.5
(C-5), 65.7 (C-1"), 30.7 (C-2'), 19.3 (C-3'), 13.9 (C-4"),
14.2 (C-6"), 68.3 (C-1"), 38.9 (C-2"), 30.5 (C-3"), 29.1
(C-4"), 23.1 (C-5"), 23.9 (C-a"), 11.1(C-b"), 167.9
(COO0-), 168.0 (COO-"), Lk it 1 H 45 15 SC ik i 18 F
R30S TEA G 9 NARIR W R T A 2-
2FE O R

WEY 10: HEWA; 7 F 3N C34HeaO2; ESI-
MS m/z: 503.5 [M—H]; 'H-NMR (500 MHz, CDCl;)
0:2.34 (2H, dd, J=7.2, 7.8 Hz, H-2), 1.65 (2H, m, H-
3), 2.07 (2H, m, H-19), 5.35 (1H, m, H-20), 5.37 (1H,
m, H-21), 2.79 (2H, t, J = 7.4 Hz, H-22), 5.39 (1H, m,
H-23), 5.33 (1H, m, H-24), 2.05 (2H, m, H-25), 0.88
(3H, t,J=7.1 Hz, H-34), 1.37 (16H, brs, 8 X CH»), 1.32
(18H, brs, 9 X CH,), 1.30 (8H, brs, 4 X CH2), 1.26 (4H,
brs, 2X CH,); '3C-NMR (125 MHz, CDCl3) §: 179.7
(C-1),32.1 (C-2),29.8 (C-19), 128.2 (C-20), 130.4 (C-
21), 34.1 (C-22), 130.2 (C-23), 128.1 (C-24), 31.7 (C-
25),29.7~22.7 (C-3~18,26~33), 14.2 (C-34), ik
PR 5 SOk OE B A — S, MU R A 10
HN=ATURR-(20,23)- 4R .

AW 11: To st i (), mp 151~153 C;
73 ¥ CaoHas02; ESI-MS m/z: 427.3 [M+H]"; 1H-
NMR (500 MHz, CDCls) &: 3.67 (1H, m, H-3), 5.69
(1H, s, H-6), 0.69 (3H, s, H-18), 1.20 (3H, s, H-19) ,
1.03 (3H, d, J = 6.6 Hz, H-21), 5.02 (1H, dd, J = 15.2,
8.7 Hz, H-22), 5.17 (1H, dd, J = 15.2, 8.6 Hz, H-23),
0.79 (3H, d, J = 1.7 Hz, H-26), 0.81 (3H, d, J = 7.3 Hz,
H-27), 0.85 (3H, t, J = 6.4 Hz, H-29); 13 C-NMR (125
MHz, CDCls) 6: 36.5 (C-1), 31.4 (C-2), 70.7 (C-3),

42.0 (C-4), 165.2 (C-5), 126.3 (C-6), 202.4 (C-7), 45.6
(C-8), 50.1 (C-9), 38.4 (C-10), 21.4 (C-11), 38.8 (C-
12), 43.2 (C-13), 50.1 (C-14), 26.6 (C-15), 29.2 (C-16),
54.9 (C-17), 12.4 (C-18), 17.5 (C-19), 40.4 (C-20), 21.6
(C-21), 138.2 (C-22), 129.7 (C-23), 51.4 (C-24), 32.0
(C-25), 19.2 (C-26), 21.2 (C-27), 25.5 (C-28), 12.4 (C-
29) bRy R B S SRR E H AR — e, e
AW 11 3-F2 2 5 8 -5,22- ) 7-1 .

tEY 12: AERIR; 43 F 3\ CoHagO2; ESI-
MS m/z: 429.4 [M+H]"; H-NMR (500 MHz, CDCly)
5:3.67 (1H, m, H-3), 5.69 (1H, s, H-6), 0.68 (3H, s, 18-
CHs), 1.20 (3H, s, 19-CHs), 0.93 (3H, d, J = 6.4 Hz, 21-
CHs), 0.80 (3H, d, J = 7.6 Hz, 26-CH3), 0.82 (3H, d,
J=3.6 Hz, 27-CH3), 0.84 (3H, d, J = 2.5 Hz, 29-CH3);
3C-NMR (125 MHz, CDCls) d: 36.5 (C-1), 31.3 (C-2),
70.7 (C-3), 42.0 (C-4), 165.2 (C-5), 126.3 (C-6), 202.5
(C-7), 45.6 (C-8), 50.1 (C-9), 38.9 (C-10), 21.4 (C-11),
38.4 (C-12), 43.3 (C-13), 50.1 (C-14), 26.5 (C-15), 28.7
(C-16), 54.9 (C-17), 12.1 (C-18), 17.5 (C-19), 36.2 (C-
20), 19.1 (C-21), 34.1 (C-22), 26.3 (C-23), 46.0 (C-24),
29.3 (C-25), 19.2 (C-26), 19.9 (C-27), 23.2 (C-28), 12.1
(C-29). IR s 15 SR AR — e,k
EW) 12 %58 R 3-F2 2 5 S -5-4 -7

AW 13: TLEIMPIRYY; 40 F 3N CaoHss02;
ESI-MS m/z: 309.3 [M+H]"; 'H-NMR (500 MHz,
CDCl3) 6: 0.83 (3H, d, J = 6.2 Hz, H-18), 0.86 (6H, d,
J = 3.4 Hz, H-1, 17), 0.87(3H, d, J = 1.8 Hz, H-19),
1.02~1.68 (2H, m, H-6, 10), 1.56 (1H, dq, J= 6.6, 6.6
Hz, H-2), 2.39 (2H, t, J = 7.9 Hz, H-13), 4.73(2H, d,
J=1.7 Hz, H-20), 5.84 (1H, m, H-15); 3C-NMR (125
MHz, CDCl3) d: 22.9 (C-1), 28.1 (C-2), 39.5 (C-3),
25.0 (C-4), 37.5 (C-5), 32.7 (C-6), 37.4 (C-7), 24.6 (C-
8), 37.4 (C-9), 32.9 (C-10), 36.7 (C-11), 115.6 (C-14),
170.7 (C-15), 22.8 (C-17), 19.7 (C-18), 19.9 (C-19),
73.2(C-20). FIRPAE L 5 SOk IE He A — 30T,
i e 4 A4 13 A luffarin Xo

tEY) 14 NEAEKAR; 75T N CaoHaeOs;
ESI-MS m/z: 427.3 [M+H]"; H-NMR (500 MHz,
CDCl3) 6: 2.05 (1H, m, H-1pB), 1.76 (1H, m, H-1a), 2.53
(1H, m, H-2p), 2.40 (1H, m, H-24), 5.82 (1H, s, H-4),
4.35 (1H, s, H-6), 2.02 (1H, m, H-7p), 1.25 (1H, m, H-
7a), 1.97 (1H, m, H-8p), 0.93 (1H, m, H-9), 1.52 (2H,
m, H-11), 2.04 (1H, m, H-128), 1.21 (1H, m, H-124),
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1.06 (1H, m, H-14), 1.66 (1H, m, H-15p), 1.18 (1H, m,
H-15a), 1.76 (1H, m, H-16B), 1.31 (1H, m, H-16a),
1.19 (1H, m, H-17), 0.76 (3H, s, H-18), 1.38 (3H, s, H-
19), 2.07 (1H, m, H-20), 1.02 (3H, d, J = 6.6 Hz, H-21),
5.15 (1H, dd, J = 15.2, 8.6 Hz, H-22), 5.03 (1H, dd, J =
15.2, 8.8 Hz, H-23), 1.55 (2H, m, H-24, 25), 0.83 (3H,
d, J = 4.3 Hz, H-26), 0.79 (3H, d, J = 7.4 Hz, H-27),
1.88 (1H, m, H-28p), 1.44 (1H, m, H-28a), 0.81 (3H, t,
J = 7.4 Hz, H-29); 3C-NMR (125 MHz, CDCl3) J:
37.3(C-1), 34.4 (C-2), 200.5 (C-3), 126.5 (C-4), 168.5
(C-5), 73.5 (C-6), 38.7 (C-7), 29.9 (C-8), 53.8 (C-9),
38.2 (C-10), 21.1 (C-11), 39.7 (C-12), 42.6 (C-13), 56.2
(C-14), 24.4 (C-15), 29.0 (C-16), 56.1 (C-17), 12.4 (C-
18), 19.7 (C-19), 40.6 (C-20), 21.3 (C-21), 138.3 (C-
22), 129.7 (C-23), 51.4 (C-24), 32.0 (C-25), 19.2 (C-
26), 21.2 (C-27), 25.6 (C-28), 12.4 (C-29). iRy
s 5 iRk IE AR — 208, WE e A 14 R
6-F2FE 5 -4, 22- —45-3-M

AW 15: A s i (S, mp212~214 C;
2313\ CagHagO2; ESI-MS m/z: 429.4 [M-+H]%; 1H-
NMR (500 MHz, CDCls) d: 2.04 (1H, m, H-1p), 1.72
(1H, m, H-10), 2.52 (1H, m, H-2pB), 2.41 (1H, m, H-2a),
5.81 (1H, s, H-4), 4.33 (1H, d, J = 2.9 Hz, H-6), 2.01
(1H, m, H-7B), 1.24 (1H, m, H-7a), 1.95 (1H, m, H-8),
0.92 (1H, m, H-9), 1.52(2H, m, H-11), 2.05 (1H, m, H-
12B), 1.16 (1H, m, H-120), 1.02 (1H, m, H-14), 1.63
(1H, m, H-15p), 1.16 (1H, m, H-15q), 1.87 (1H, m, H-
16p), 1.32 (1H, m, H-160), 1.02 (1H, m, H-17), 0.74
(3H, s, H-18), 1.35 (3H, s, H-19), 1.37 (1H, m, H-20),
0.92 (3H, d, J = 6.5 Hz, H-21), 1.31 (1H, m, H-22),
1.02 (1H, m, H-22a), 1.17 (2H, m, H-23), 0.95 (1H, m,
H-24), 1.66 (1H, m, H-25), 0.85 (3H, d, J = 1.6 Hz, H-
26),0.81 (3H, d, J = 6.8 Hz, H-27), 1.25 (2H, m, H-28),
0.86 (1H, t, J = 7.3 Hz, H-29); 13C-NMR (125 MHz,
CDCls) 6: 37.3 (C-1), 34.4 (C-2), 200.5 (C-3), 126.5
(C-4), 168.5 (C-5), 73.5 (C-6), 38.7 (C-7), 29.9 (C-8),
53.8 (C-9), 38.2 (C-10), 21.1 (C-11), 39.8 (C-12), 42.7
(C-13), 56.2 (C-14), 24.3 (C-15), 28.3 (C-16), 56.1 (C-
17), 12.1 (C-18), 19.7 (C-19), 36.3 (C-20), 19.2 (C-21),
34.1 (C-22), 26.3 (C-23), 46.0 (C-24), 29.3 (C-25), 20.0
(C-26), 18.9 (C-27), 23.2 (C-28), 12.2 (C-29). _Eikyk
R SRR OE B A — 08, MU e B 15
6-F2 0k 7 -4-J75-3-1 .

e 16: HEMAK; 473 CisHao03; ESI-
MS m/z:225.1 [M+H]*; 'H-NMR (500 MHz, CDCl3)
8:7.04 (1H, m, H-7), 6.32 (1H, d, J = 15.6 Hz, H-8),
3.89 (1H, m, H-3), 2.28 (3H, s, H-10), 2.02 ( 2H, H-4),
1.68 (1H, dd, J=15.1, 6.8 Hz, H-2B), 1.31 (1H, dd, J =
15.1, 10.4 Hz, H-2a), 1.20 (6H, d, J = 9.9 Hz, H-12,
13), 0.99 (3H, s, H-11); '3C-NMR (125 MHz, CDCl5)
5: 34.7 (C-1), 41.2 (C-2), 66.0 (C-3), 46.6 (C-4), 67.4
(C-5), 69.8 (C-6), 141.7 (C-7), 132.9 (C-8), 197.5 (C-
9), 28.5 (C-10), 25.8 (C-11), 28.6 (C-12), 20.3 (C-13).
R R S SRR B A S, s S
YN EYI 16 4 (3S,5R,68,7E)-5, 6- A -3-F2 5E-7-
E S 4%5-9-F

WE 17: AERA; 77N CoHi903;5 ESI-
MS m/z: 167.1 [M+H]*; 'H-NMR (500 MHz, CDCls)
5:7.96 (2H, dd, J = 6.8, 1.8 Hz, H-2, 6), 6.87 (2H, dd,
J=6.8, 1.8 Hz, H-3, 5), 6.17 (1H, brs, -OH), 4.35 (2H,
q,J=7.1Hz, H-1"),1.38 (3H, t,J=7.1 Hz, H-2"); 13C-
NMR (125 MHz, CDCl3) 6 166.9 (-COO-), 123.0 (C-
1), 132.0 (C-2, 6), 115.3 (C-3, 5), 160.2 (C-4), 61.0 (C-
1), 14.5 (C-2")o il £ 5 SCHRk i 18 2 A —
20, WOSTEAA Y 17 N R R 2,18 .

e 18: HEM A, 47T 3 CioH1402, ESI-
MS m/z: 167.2 [M+H]"; H-NMR (500 MHz, CDCly)
5:6.85 (4H, s, H-2, 3,5, 6), 4.35 (4H, g, J = 7.1 Hz, H-
1,3, 1.38 (6H, t, J = 7.1 Hz, H-2, 4'); C-NMR (125
MHz, CDCl3) §: 132.0 (C-1, 4), 115.2 (C-2, 3, 5, 6), 60.9
(C-1',3"),14.53.(C-2', 4. iR neHidh 5 ik iE 52
AP, WS A 18 Rkt LERHR.

&Y 19: LEMIRY: HR-ESI-MS m/z:
293.241 1 [M+H]", 773 A CioH302; 'H-NMR
(500 MHz, CDCl3) &: 5.30~5.41 (6H, m, H-9, 10, 12,
13, 15, 16), 3.60 (3H, s, -OCH3), 2. 79 (4H, m, H-11,
14), 2.28~2.33 (2H, m, H-2) , 2.03~2.08 (4H, t, J =
5.3 Hz, H-8, 17), 1.60~1.64 (2H, m, H-3), 1.28~1.31
(8H, brs, H-4~7), 0.96 (3H, t,J=7.4 Hz, H-18); '3C-
NMR (125 MHz, CDCls) 6: 34.3 (C-2), 25.1 (C-3),29.3
(C-4), 29.3 (C-5), 29.3 (C-6), 29.7 (C-7), 27.6 (C-8),
130.4 (C-9), 127.3 (C-10), 25.6 (C-11), 128.7 (C-12) ,
128.6 (C-13), 25.7 (C-14), 127.8 (C-15), 132.5 (C-16),
20.9 (C-17), 14.7 (C-18), iRyt E s 5 3CikikiE
(9Z,12Z,15Z)-1 )\ =) 1 v A Fhe B 38 70 ol A A
—322, [EiF, 3.66 (3H,s), 51.9 (55 RFILEY
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TE4E-OCH; B, 174.0 (C-1) XL EYIEAERE
B GLEpTR, SEWEW 19 N (92,122,152)-1
J\J5e3E-9,12,5- = J5 R FF G
4 FEMITEN
S SCRRARIE J7322324, DUGVE A A e
KH CCK-8 ¥:llE 7AW 1~19 1 6.25. 12.5.
25. 50, 100 pmol/L ¥RFE T, {EHT HepG2. A375.
Hela 5 MCF-7 41 24 h J& (AR SNEFE N HIE L,
R ICso 8, SR 1. X T HepG2 4,
& 3. 5. 11, 15 F1 17 F I BS540 B 4
FIVER: X T A375 4088, {h&9 7 111 R
RO EH, Hs R 55 T a4 5.
15 BRI FFMHNHIER; XT Hela 4088, (LAY
5. 7. 11 F 15 RIS HMENE 1 X MCF-7 48
ML, A 2 A1 15 BRI R AR, HOE
&SR T IAA ;. AL &9 5. 11 K1 14 FHLH 59 8930
T
5 e
AT FE K HEI 95% £ $2 B4 (A Tt 2 2. T
R 1 LAY 1~19 XIBHELABRIE R RS ETEINEE M
(x+s,n=6)
Table 1 Antiproliferative activity against tumor cells of

compounds 1—19 in vitro (x +s ,n=6)

e |Cso/(umol L7
m HepG2 A375 Hela MCF-7
Jii%  37.85+228 40131360 4255+186 48.3613.22
1 >100 >100 >100 >100
2 >100 >100 >100 40.26+4.12
3 8400£53  >100 >100 >100
4 >100 >100 >100 >100
5 9286+255 82641649 9675+182 98.01+3.11
6 >100 >100 >100 >100
7 >100 43004367 88311089 >100
8 >100 >100 >100 >100
9 >100 >100 >100 >100
10 >100 >100 >100 >100
11 89924523 50004282  90.73£564 75.92+6.03
12 >100 >100 >100 >100
13 >100 >100 >100 >100
14 >100 >100 >100 87.00£2.65
15  9259+139  8957+134 9001362 4500£3.12
16 >100 >100 >100 >100
17 78204351  >100 >100 >100
18 >100 >100 >100 >100
19 >100 >100 >100 >100

RIRAL BAFE) 19 MEEY), B E RN % T

R, Hhiay 1M 6~19 Nizjat

HIRKI e XS A ST T AR 48 G 10 1

TEEVEGY, 45 F SRR KA AL S YIAE 4 P 4

Jil & EVEPERSS (1Cs>100 pmol/L) , {HER &

PRI R PRSP Forb, (b &9 7 A0 11 X A375

UM A4 HE 1 (1Cs0 23794 43.00+ 50.00 pmol/L)

ERAMEZ) %] (1Cs0=40.13 pmol/L) #Hikr; JNE

TR, G 2 F1 15 0 NFLIE MCF-7 20 ik

IR TR 1) 30 S 4 (1Cs0 43 ) 9 40.26 45.00

umol/L, J4A 1Cso=48.36 umol/L) o AHF FEAN MyiAk

SRR G e, XL iE AL S Y B AR

IR Canis ST RIRE A S ) R AR A 243K

RN IR SRR AT T L. AT T

REMHE RS Z RN, N E R 25

EIF AR TR A
MBEFR AL AFARELEFNZFR

SE R
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