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Cytotoxity of Sesquiterpene Lactones from Leaves of
Helianthus tuberosus L.

Hyun Gyu Choi', Yanfu Jiangl, Shi Yong Ryuz, MinKyun Na' and Seung Ho Lee'*

ICollege of Pharmacy, Yeungnam University, Gyeongsan 712-749, Korea,
’Korea Research Institute of Chemical Technology, Daejeon 305-343, Korea

Abstract — The CH,Cl, soluble part of the leaves of Helianthus tuberosus L. (Compositae) exhibited a potent cytotoxic activity
against the cultured human tumor cell lines including A-549, SK-OV-3, SK-MEL-2, XF498 and HCT-15 in vitro. Bioassay-
directed fractionation of the CH,Cl, soluble part of this plant led to the isolation of four cytotoxic sesquiterpene lactones having
o-methylene-y-lactone ring in the molecule. On the basis of physical and spectral evidences, their structures were characterized
as A4’15—isoatripliciolide tiglate (1), A4’15-isoatripliciolide methacrylate (2), budlein A isobutylate (3) and budlein A tiglate (4).
The A4’15—isoatripliciolide tiglate (1) showed the most potent cytotoxic activity (0.26 pM<ED;,<2.16 pM) against all of the cell

lines tested.
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A*"-Isoatripliciolide tiglate (1) —[a], = +274° (¢ =
0.8, CHCL); UV v, (MeOH) 400, 268 nm; EI-MS m/z:
358 [M]’, 314[M-CO,]"; 'H-NMR (pyridine-dy): & 1.47
GH, s, H-14), 1.57 (3H, dd, J = 1.0, 7.0 Hz, H-20), 1.69
GH, t, J = 1.9 Hz, H-19), 2.52 (1H, dd, J = 2.5, 15.0
Hz, H-9), 2.78 (1H, dd, J = 5.0, 15.0 Hz, H-9), 2.95 (1H,
d, J = 14.5 Hz, H-5), 3.16 (1H, m, H-5), 3.84 (1H, dd, J
= 2.0, 5.5 Hz, H-7), 451 (1H, dd, J = 5.5, 9.5 Hz, H-6),
537 (1H, m, H-8), 5.53 (1H, d, J = 1.5 Hz, H-15), 5.75
(1H, d, J = 1.5 Hz, H-15), 591 (1H, d, J = 3.0Hz, H-
13), 6.10 (1H, s, H-2), 646 (1H, d, J = 3.0Hz, H-13),
6.85 (1H, ddd, J = 1.0, 7.0, 140 Hz, H-18); "C-NMR
(pyridine-d;): & 11.8 (C-20), 142 (C-19), 222 (C-14),
41.7 (C-5), 434 (C-9), 51.3 (C-7), 75.5 (C-8), 78.0 (C-6),
86.7 (C-10), 1042 (C-2), 1214 (C-13), 121.8 (C-18),
1219 (C-15), 136.7 (C-4), 1392 (C-17), 140.9 (C-11),
166.7 (C-16), 168.4 (C-12), 184.8 (C-3), 205.1 (C-1).

A*"-Isoatripliciolide methacrylate (2) - UV 1y,
(MeOH) 215, 266 nm; EI-MS m/z 344 [M]; 'H-NMR
(pyridine-d;): & 1.41 (3H, s, H-19), 1.78 3H, t, J = 1.0
Hz, H-14), 243 (I1H, m, H9), 2.74 (1H, dd, J = 5.0,
150 Hz, H-9), 295 (1H, dd, J = 5.0, 15.0, H-5), 3.16
(1H, m, H-5), 3.79 (1H, m, H-7), 4.54 (1H, m, H-6), 5.36
(1H, m, H-8), 5.48, 5.68 (each 1H, d, J = 3.0 Hz, H-15),
5.80, 6.42 (each 1H, d, J = 3.0 Hz, H-13), 5.58, 5.92
(each 1H, br s, H-18), 6.00 (I1H, s, H-2); “"C-NMR
(pyridine-dy): & 18. 2 (C-18), 22.2 (C-14), 42.0 (C-5),
434 (C-9), 524 (C-7), 73.1 (C-8), 74.3 (C-6), 86.7 (C-
10), 73.1 (C-8), 104.9 (C-2), 120.3 (C-15), 122.6 (C-13),
127.1 (C-17), 1362 (C-4), 1394 (C-19), 140.1 (C-11),
165.8 (C-16), 184.3 (C-3), 205.1 (C-1).

Budlein A isobutylate (3)—"H-NMR (pyridine-d;): &
1.08 (6H in total, m, H-18, 19), 1.40 (3H, s, H-14), 2.36
(1H, dd, J = 3.0, 150 Hz, H-9), 2.43 (I1H, m, H-17),
261 (1H, dd, J = 5.0, 15.0 Hz, H-9), 3.89 (1H, m, H-7),
464 (2H, br s, H-15), 543 (1H, m, H-6), 5.63 (1H, m,



H-8), 5.80 (1H, d, J = 2.0 Hz, H-13), 5.96 (1H, s, H-2),
6.42 (1H, d, J = 2.0 Hz, H-13), 6.46 (1H, m, H-5).

Budlein A tiglate (4) — 'H-NMR (pyridine-d,): & 1.41
(3H, s, H-14), 1.55 (3H, dd, J = 1.0 Hz, 7.0 Hz, H-20),
1.72 3H, t, J = 1.0 Hz, H-19), 2.42 (I1H, dd, J = 3.0,
15.0 Hz, H-9), 2.62 (1H, dd, J = 5.0, 15.0 Hz, H-9), 3.87
(1H, dd, J = 2.5, 4.5 Hz, H-7), 464 (2H in total, m, H-
15), 5.37 (1H, m, H-6), 5.55 (1H in total, m, H-8), 5.79
(1H, d, J = 3.0 Hz, H-13), 596 (I1H, s, H-2), 6.42 (1H,
d, J = 3.0 Hz, H-13), 647 (1H, d, J = 3.0 Hz, H-5), 691
(1H, q, J = 7.0 Hz, H-18), 7.28 (1H, t, OH); “C-NMR
(pyridine-dy): & 119 (C-19), 143 (C-20), 21.3 (C-14),
42.7 (C-9), 48.6 (C-7), 62.1 (C-15), 75.7 (C-6), 76.1 (C-
8), 88.1 (C-10), 105.4 (C-2), 122.7 (C-13), 128.0 (C-18),
1332 (C-5), 1379 (C-17), 140.5 (C-4), 166.7 (C-16),
169.2 (C-12), 183.7 (C-3), 206.5 (C-1).
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Fig. 1. Structure of compounds isolated from the fresh leaves
of H. tuberosus.

methylene group 7FA|3L 13, compounds 3, 4= C-4, 5
]9l double bondE 7}A] 2L AT} H=3F compounds 1, 4
= C-8 #1A9 tigloyl group= side chain® 2 ZFiL Q).
Germacranolide sesquiterpene®] C-4 $1X]2] exo-methylene
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carcinosarcoma®} Ehlich ascites tumor growthel] tjs}e] 7
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Table I. Cytotoxic effect of some sesquiterpene lactones isolated from the fresh leaves of H. tuberosus against cultured human

tumor cell lines in vitro

*EDs, (uUM)
Compounds
A-549 SK-OV-3 SK-MEL-2 XF-498 HCT-15
1 1.47 2.16 0.57 0.72 0.26
2 421 1.20 0.90 3.01 5.42
3 3.46 >10 0.53 434 0.91
4 6.62 3.93 0.63 421 0.77
Antimycin 0.87 >10 0.49 0.71 0.74

*EDs, value was defined as a concentration (uM) that caused 50% inhibition of cell growth in vitro
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