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[ Abstract ] Objective: To study the structures and cytotoxic activity of sesquiterpene from Kadsura
heteroclite thizome. Method: Dried rhizomes of K. heteroclite rhizome were smashed and extracted with 95%
ethanol for three times (150 L. x 1 h x 3). The ethanol extract was concentrated and separated with water through
polyamide chromatography into 30% ethanol, 60% ethanol and 95% ethanol, respectively. The eluate of 30%
ethanol was separated by MCI chromatography with water into 30% ethanol, 50% ethanol, and 95% ethanol,
respectively. The 50% ethanol was enriched sesquiterpenes. With methanol and water as mobile phase, MPLC was
used to separate sesquiterpenes, and TLC and HPLC were used to combine the components. The components
containing sesquiterpenes were separated with HPLC into monomeric compounds, which were by ESI-MS and
NMR. Result: In vitro antitumor screening suggests that 8 sesquiterpenes were isolated from the plant and identified

as la-hydroxy-9-deoxycacalol (1), balsamiferine B (2), balsamiferine D (3 ), chaetopenoid A (4),
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chaetopenoid B (5), asterothamnone A (6), asterothamnone B (7), and 10-dehydroxy-melleoliede B (8).
Compounds 2, 6, 7 exhibited a cytotoxic activity against SMMC7721, with IC,; values of 10.6, 9.5, 15.5 pmol -

L', respectively. Conclusion: Compounds 1-8 were obtained from Kadsura for the first time.
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Kadsura heteroclite thizome ; sesquiterpene; cytotoxic activity
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Fig.1 Sructure of active compound 2,6,7
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3 GHEHETE 6.0 Hz, H-12), 0.79 (3H, d, J=6.0 Hz, H-13),

G 1 FHRES R, mp 145 °C, ESI-MS m/z
231 [M+H] ", 454 'H-NMR F1"°C-NMR %415 5
A5 FXk C H,0,,' H-NMR (CDCI,, 400
MHz) 6:4.88 (1H, dd, J=9.8, 6.3 Hz, H-1),
1.89 (1H, m, H2a), 2.16 (1H, m, H2b), 1.95
(1H, m, H-3a), 1.98 (1H, m, H-3b), 3.26 (1H,
m, H4), 7.56 (1H, br s, H9), 7.40 (1H, q,
J=1.5 Hz, H-12), 2.41 (3H, s, H-13), 2.65
(3H, s, H-14), 1.28 (3H, d, J=6.6 Hz, H-15);
“C-NMR (CDCl,, 100 MHz) §:70.8 (C-1), 28.9
(C2),28.6 (C3),29.0 (C4), 134.6 (C-5),
129.7 (C-6), 127.0 (C-7), 154.8 (C-8), 107.8
(C9), 136.8 (C-10), 116.6 (C-11), 142.1 (C-
12), 11.7 (C-13), 14.9 (C-14), 21.8 (C-15),
DL s 5 SCmk [ 10 ] X B A i B0 e A — 35, BT A
% EAE Y N 1a-hydroxy-9-deoxycacalol ,

&2 HMABA, mp 132 °C, ESI-MS m/z
257 [M +Na] ", %4 'H-NMR #1"°C-NMR %k {15 3|
AW HI4F3 R € H,,0,,'H-NMR ( CDCL,, 400
MHz) §:3.76 (1H, brs, H-1), 2.23 (1H, m, H-
2a),1.69 (1H, m, H-2b), 2.20 (1H, m, H-3a),
1.89 (1H, m, H-3b), 2.06 (1H, m, H-7), 1.96
(1H, m, H-8a), 1.60 (1H, m, H-8b), 4.30 (1H,
dd, J=9.8, 3.8 Hz, H9), 1.70 (1H, m, H-11),
0.79 (3H, d, J =6.7 Hz, H-12), 0.82 (3H, d,
J=6.7 Hz, H-13), 0.80 (3H, s, H-14), 1.67
(3H, s, H-15); "C-NMR (CDCl,, 100 MHz) §:
70.4 (C-1), 25.0 (C-2), 28.0(C-3), 139.6 (C-
4),135.5 (C-5),206.0 (C-6), 53.8 (C-7), 28.5
(C-8), 68.7 (C9), 45.3 (C-10), 25.5 (C-11),
17.6 (C-12), 20.7 (C-13), 18.3 (C-14), 20.9
(C-15) . DL B%ds 5 SClk [ 11 ] 0 be A w20 L AR
— 3, T DL B AL S 4 ol balsamiferine B

EW3 BBk, SHET =& Wk, ESI-
MS m/z339 [M+H] ", 454 'H-NMR Fi1"”C-NMR %%
WAtk & W o F Uk G, Hy, O, H-NMR
(CDCl,, 400 MHz) §:4.85 (1H, d, J=11.2 Hgz,
H-1), 1.56 (1H, m, H2a), 1.53 (1H, m, H-
2b), 1.60 (1H, m, H-3a), 1.48 (1H, m, H-3b),
1.49 (1H, m, H-5), 1.26 (1H, m, H-6a), 1.20
(1H, m, H-6b), 1.45 (1H, m, H-8a), 1.39 (1H,
m, H-8b), 1.40 (1H, m, H9a), 1.27 (1H, m,
H9b), 1.47 (1H, m, H-11), 0.80 (3H, d, J =

.48 -

0.98 (3H, s, H-14), 1.05 (3H, s, H-15), 5.90
(H, q, J=7.0 Hz, H-3"), 1.85 (3H, d, J=7.0
Hz, H4'), 1.76 (3H, s, H-5") ;"C-NMR (CDCl,,
100 MHz) §:80.9 (C-1), 23.3 (C-2), 39.4 (C-
3),70.7 (C-4), 44.8 (C-5), 28.6 (C-6), 73.3
(C-7), 28.7 (C-8), 34.2 (C9), 37.7 (C-10),
38.9 (C-11), 16.6 (C-12), 16.8 (C-13), 12.7
(C-14), 29.4 (C-15), 167.8 (C-1"), 128.0 (C-
2'), 137.5 (C-3"),15.6 (C4"),20.7 (C-5"), Lk
s 5 SCHR [ L1 )X LA i A A AR — B, P LS
E A YN balsamiferine D,

ke BEmKR, HET & Wk, ESI-
MS m/z413 [M -H] ~, 454 'H-NMR f1°C-NMR %k
WA #fk & W o F XUk G, Hy Oy H-NMR
(DMSO-d, , 400 MHz) §:6.48 (1H, d, J=9.8 Hz,
H-1), 6.23 (1H, m, H2), 5.43 (1H, t, J=5.0
Hz, H-3),2.20 (1H, m, H4),2.40 (1H, d, J =
13.8 Hz, H-6a), 2.00 (1H, d, J =14.2 Hz, H-
6b), 5.93 (1H, s, H9), 5.94 (1H, br s, H-
12a), 6.25 (1H, br s, H-12b), 1.55 (3H, s, H-
14),1.10 (3H, d, J=7.1 Hz, H-15), 5.93 (1H,
d, J=15.3 Hz,H=2'), 7.35 (1H, dd, J =15.3,
10.9 Hz, H-3'), 6.36 (1H, dd, J =15.1, 10.9
Hz, H4'), 6.10 (1H, dd, J=15.2, 8.1 Hz, H-
5'),2.20 (1H, m, H-6'), 1.41 (2H, m, H-7"),
0.90 (3H,t, J=7.4 Hz, H-8'), 1. 11 (3H, d, J=
6.8 Hz, H9'); "C-NMR ( DMSO-d,, 100 MHz) §:
132.7 (C-1), 133.6 (C-2),70.9 (C-3), 42.8 (C-
4),37.6 (C-5), 47.3 (C-6), 77.0 (C-7), 200.0
(C-8), 125.8 (C9), 162.3 (C-10), 154.5 (C-
11), 122.8 (C-12), 170.6 (C-13), 23.3 (C-14),
10.7 (C-15), 168.9 (C-1"), 120.0 (C-2"), 147.8
(C3"), 128.3 (C4'), 152.5 (C-5"), 40.7 (C-
6'), 30.5 (C-7"), 12.4 (C-8'), 20.0 (C9"), LI
s 5 SCER [ 12 ] 6 e, A% G s B A — 2, i DU
% EE Yl chaetopenoid A,

EmSs HEBmKR, ST =& W, ESI-
MS m/z427 [M -H] ~, 454 'H-NMR F1"°C-NMR %k
WA Bk & W4 F Uk Cy Hy, Oy, H-NMR
(DMSO-d, , 400 MHz) §:6.50 (1H, d, J=9.7 Hz,
H-1), 6.32 (1H, dd, J=9.8, 5.3 Hz, H-2), 5.51
(IH, t, J=5.0 Hz, H3), 2.11 (1H, m, H4),
2.53 (1H, d, J=14.2 Hz, H-6a), 2.00 (1H, d,
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J=14.2 Hz, H6b), 5.95 (1H, s, H9), 5.89
(1H, brs, H-12a), 6.22 (1H, brs, H-12b), 1.56
(3H, s, H-14), 1.11 (3H, d, J=7.1 Hz, H-15),
5.87 (1H, d, J=15.6 Hz, H2"), 7.35 (1H, dd,
J=15.6 Hz, H3"),5.70 (1H, d, J=9.4 Hz, H-
5'),2.53 (1H, m, H-6"), 1.33 (1H, m, H-7'a),
1.46 (1H, m, H-7'b), 0.88 (3H, t, J=7.5 Hz,
H-8'), 1.00 (3H, d, J =6.8 Hz, H9'), 1.85
(3H, s, H-10") ;°C-NMR (DMSO-d,, 100 MHz) §:
132.7 (C-1), 133.7 (C2),70.9 (C-3), 42.6 (C-
4),37.8 (C-5),47.3 (C-6), 77.2 (C-7), 199.9
(C-8), 125.8 (C9), 162.3 (C-10), 154.8 (C-
11), 122.3 (C-12), 170.6 (C-13), 23.2 (C-14),
10.9 (C-15), 168.8 (C-1"), 116.3 (C-2"), 152.1
(C-3"), 133.5 (C4'), 150.3 (C-5"), 36.6 (C-
6'), 31.3 (C-7"), 12.5 (C-8'), 20.6 (C-9"),
12.8 (C-10") o DA B4 55 SCHR [ 12 ] %) Ho A2 il K A
FEAR—F, LS A9 R chaetopenoid B,

fkawe BHEBHK, HET @ Wk, ESI-
MS m/z 257 [M + Na]", 454 'H-NMR F1"C-NMR
o 5 24k &4 F Xk C 5 Hy 0, H-NMR
(CDCl,, 400 MHz) §:2.20 (1H, d, J=12.2,5.6
Hz, H-la), 1.73 (1H, m, H-1b), 4.42 (1H, dd,
J=13.5,5.6 Hz, H-2), 6.30 (1H, s, H-6), 2.48
(1H, H-8a), 2.20 (1H, H-8b), 1.67 (2H, m, H-
9),2.47 (1H, m, H-11), 1.15 (3H, d, J=6.9
Hz, H-12),1.16 (3H, d, J=6.9 Hz, H-13), 1.22
(3H, s, H-14), 1.89 (3H, s, H-15); "C-NMR
(CDCl,, 100 MHz) §:44.3 (C-1), 69.4 (C-2),
200.3 (C-3), 124.5 (C-4), 157.9 (C-5), 118.4
(C-6), 157.6 (C-7), 23.9 (C-8), 37.6 (C9),
34.6 (C-10), 36.3 (C-11), 21.5 (C-12), 21.7
(C-13),22.3 (C-14), 10.3 (C-15), DI L3S
SCHRL 13 1% b, A% w B0 B A — 3, i DUSE E &
W)k asterothamnone A

G T KRS, mp 125 C, ESI-MS m/z
257 [M +Na] ", %4 'H-NMR #1"°C-NMR %k 415 3|
A4y FX k8 €, H,,0,,)H-NMR ( CDCI,, 400
MHz) §:2.07 (1H, m, H-la), 1.94 (1H, H-1b),
4.15 (1H, t, J=6.5 Hz, H2), 6.36 (1H, s, H-
6),2.33 (1H, m, H-8a), 2.30 (1H, dt, /J=19.0,
3.7 Hz, H-8b), 1.69 (2H, m, H9), 2.46 (1H,
m, H-11), 1.16 (3H, d, J=6.9 Hz, H-12), 1.13
(3H, d, J=6.9 Hz, H-13), 1.18 (3H, s, H-14),

1.90 (3H, s, H-15);"°C-NMR (CDCIl,, 100 MHz)

5:41.7 (C-1), 69.3 (C-2), 200.3 (C-3), 124.2

(C4),157.9 (C-5), 118.5 (C-6), 156.7 (C-7),

24.3 (C-8),35.8 (€C9), 33.9 (C-10), 36.2 (C-

11), 21.3 (C-12), 21.6 (C-13), 27.6 (C-14),

11.0 (C-15) . DL %l 5 Semk [ 13 ] ) L, 2% 4k

P AR —F, r A% E B4 asterothamnone B,

e 8 Fakgsdh, mp 122 €, ESI-MS m/z

415 [M -H] ~, 454 'H-NMR F1"°C-NMR %4 15 5

AW 47X €, Hy, 04" H-NMR [ (CH, ), CO-

d,, 400 MHz]6:4.33 (1H, br d, J=12.6 Hz, H-

la), 4.03 (1H, dd, J =12.6, 2.9 Hz, H-1b),

5.79 (1H, br s, H-3), 5.65 (1H, t, J=8.7 Hz,

H-5),1.97 (1H, dd, J=11.6, 8.8 Hz, H-6a),

1.73 (1H, dd, J =11.6, 8.8 Hz, H-6b), 1.27

(3H, s, H-8), 2.20 (1H, m, H9), 1.47 (1H,

overlapped, H-10a), 1.40 ( 1H, overlapped, H-

10b), 1.90 (1H, dd, J=13.5, 8.6 Hz, H-12a),

1.53 (1H, overlapped, H-12b), 2.80 (1H, br t,

J=7.8 Hz, H-13), 1.11 (3H, s, H-14), 1.15

(3H, s, H-15), 6.35 (1H, br s, H-3"), 6.36

(1H, brs, H-5"),2.43 (3H, s, H-7"), 3.88 (3H,

s, OCH,), 11.70 (1H, s, Ar-OH); “C-NMR

[ (CH,),C0-d,, 100 MHz] §:65.8 (C-1), 135.6

(C-2), 132.9 (C-3), 77.8 (C4), 79.6 (C-5),

33.7 (C-6), 39.5 (C-7), 22.2 (C-8), 45.5 (C-

9), 42.0 (C-10), 38.5 (C-11), 48.6 (C-12),

34.0 (C-13), 32.5 (C-14), 32.6 (C-15), 106.2

(C-1"), 116.7 (C-2"), 99.8 (C-3"), 165.2 (C-

4"y, 111.7 (C-5"), 144.2 (C-6"), 24.5 (C-7"),

171.9 (C-8"), 55.9 (OCH,). LI L %4 5 ik

(14 R L AZ R B B A — B0, Ir LU B G Y

10-dehydroxy-melleoliede B,

[&Z k]
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