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Abstract: Objective To study the chemical constituents from the whole plant of Actinostemma lobatum. Methods The compounds
were isolated and purified by various column chromatographies. Their structures were elucidated by means of chemical evidences and
spectral analyses (MS, "H-NMR, and '*C-NMR). Results Sixteen compounds were isolated and identified as actinostemmoside A (1),
actinostemmoside C (2), actinostemmoside D (3), actinostemmoside E (4), cucurbitacin E (5), B-sitosterol (6), daucosterol (7),
a-spinasterol (8), a-spinasterol-3-O-B-D-glucopyranoside (9), 22, 23-dehydroxy-o-chondrillasterone (10), quercetin (11), kaempferol
(12), rutin (13), quercitrin (14), kaempferol-3-O-o-L-rhamnopyranosyl (1—6)-p-D-glucoypyranoside (15), and isoquercitrin (16).
Conclusion Compounds 5—10 are obtained from this genus for the first time.

Key words: Actinostemma lobatum Maxim.; actinostemmoside; cucurbitacin; p-sitosterol; daucosterol; a-spinasterol-3-O-B-D-
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M) 6 ANXBHEEI L = w2 g5, JFd Tw)
LY R PEIR IS, ARSI NG T T5%
ST B2 16 MEE, e NG T
HEHF A (actinostemmoside A, 1), A HIEL C
2). A FHEEH D
3). AT HETN E
(actinostemmoside E, 4). #jf" % E (cucurbitacin E,
5).B-2 5l ( B-sitosterol, 6) %~ (daucosterol,
). o-PEZ S EE (a-spinasterol, 8). o-7§ 3§ FE-3-
O-B-D-ME W7 25 # # Ca-spinasterol-3-O-B-D-gluco-
pyranoside, 9). 22, 23- " & -o-7% W (22, 23-
dehydroxy-a-chondrillasterone , 10 ) . #fft J¥ %
(quercetin, 11). W4 (kaempferol, 12). 7]
Crutin, 13) #t % (quercitrin, 14) 111 25%}-3-0-a-L-
NEE IR B2 (1—6)-B-D-MHL s 7] 25 7 [kaempferol-
3-0-a-L-rhamnopyranosyl (1—6)-B-D-glucoypyrano-
side, 15]. ##it % (isoquercitrin, 16). H:H1, 1k
HY 5~10 R E NG TS T4 BT 2.
1 X5

Bruker ARX 300 NMR spectrometer £l Bruker
ARX 600 NMR Spectrometer; Bruker-IFS—55 1.4k
TG REETE: Agilent MSD Trap WA FUEAX; 5[
KNAUER B0AH (43545, bt @B B 1E CXTH 3000
TR AL, B A N YMC-Cig T (250 mm X
10 mm, 5 um); EYELA OSB—2000 Jig#% 78 kA% ( I
W E WACE A A\ D) BTI125D AUHL 1R
(Sartorius AT ); EOHE GFasy fEAR (75 BHIFEE
£ T.]7); Sephadex LH-20 MK} (Pharmacia, Fij1:);
D-101 K AL B4 ORI M 5 AL T R A
F]); HPLC H &G EE CREERERHERME AT R A
Al HABSRE, BT TPRE . CfE. SOIEEA
orFTal R,

AFHRALAE XL, 2R
227 Bt 245 PR ) 20t 36 0 JE N 38082 268 5 R T B
THEMEY AT 5 Actinostemma lobatum Maxim., #5
A (20090900 CRAFTILBHZRL R Er i BT 2
2 ERESE

HFHAR S kg, F 75%CREMFAIAIFHLEL 3
O B 2h, PE, BT 3 UAREBUE, R s
FETSRE o N 5 A 7K R, 430 FH SRR
AR IR OWE BT AR 3 K [ A
SR B A AT BRI CERAIY) . 1E T Y
A HUFIIK Z ) o

( actinostemmoside C ,

( actinostemmoside D ,

R ZBE AU (150 @) 2k leht i, Al
fif-PI R (20 0 0—0 @ 1) BREVEMNL, A 7 AN
Fr. 1~7. Fr. 1 (8 g) 734 R Bk IA (7 2,
DL -BE R 20 (100 @ 1—1 1 1) BREEVEMG, &
ZEm R A 6 (150 mg). 10 (30 mg). Fr. 2 (10
g) MG R G RERAE A &, DAl R R 4
B (20 0 1—1 0 1) BREEVENG, k45 S 2
¥ 8 (500 mg). Fr.5 (7g) 43 A& KL A
I3, LUAIEE-BEIR OFG (10 0 1—0 0 1) FRIEDE
i, SRJ5IEIL B4 M. Sephadex LH-20 Fe i A (4%
oy BA T BRI AY) 5(20 mg) . 12(13 mg).
Fr. 6 (35 g) A4 R ERERFEGIE /35, LA
fik-BE IS 205 (10 2 100 1) BREYEM, KRG
H 45 Hh . Sephadex LH-20 HEeAE A%, AH HPLC
g e (Cig, 250 mmX 10 mm, 5 um) 557
AL B EY 11 (1g). 14 (15mg). 16
(20 mg). Fr. 7 (50 g) 43 & R Bk RAE il 43 2,
DUA TSR 2,78 (10 2 1—0 : 1) BREEVLmE, 4R
Jrid i 4G . Sephadex LH-20 #ElA: (4% . ODS
RS A5 B Al F- B BG4 7(1 2).9(5 gD,
13 (1g). 15 (15 mg).

IE TR (140 @) ZRERFE IS, & F
fi-HE- K CRJ2) (7:3:1=7:6: 1) BRJEEMN,
YN TAHSY Fr. 1~7. Fr. 1 (15 g) 434 kE
AT g g 2y, DA S Be-HEE (200 100 D)
BEEEVERG, RJGiIE ODS #Etail. [ HPLC 2}
Hl e (Cig, 250 mmX10 mm, 5 um) %5505
Aifb FRAZMEY 1 (15mg). 2 (40 mg). Fr.3
(13 g) RIS R ERERAE IS 3, PL 5 b
FEE (20 0 10 : 1) BREEVEN, 4R )51t Sephadex
LH-20 #fcHta i . ODS kil S AH HPLC 24l
ik (Cig, 250 mmX 10 mm, 5 um) 54024k
L FBAS L& 3 (10mg). 4 (17 mg).

3 HFHETE

&Y 1: AR AR (REE, mp 127~129 C.
10%Mi iR £ s i 55 4111, Liebermann-Burchard
SVBHPE, Molish &V FHPE. ESI-MS m/z: 639 [M+
H]". 'H-NMR (300 MHz, CsDsN) 6: 1.09 (3H, s,
H-30), 1.09 (3H, s, H-18), 1.12 (3H, s, H-19), 1.21
(3H, s, H-29), 1.25 (3H, s, H-21), 1.56 (3H, s, H-28),
2.02 (3H, s, H-26), 5.47 (1H, t, J = 6.9 Hz, H-24), 5.11
(1H, d, J= 7.5 Hz, H-1'); "C-NMR (75 MHz, CsD;sN)
5:39.7 (C-1), 28.0 (C-2), 78.8 (C-3), 40.5 (C-4), 60.8
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(C-5), 67.5 (C-6), 48.7 (C-7), 41.5 (C-8), 50.2 (C-9),
39.4 (C-10), 21.8 (C-11), 25.7 (C-12), 42.5 (C-13),
50.2 (C-14), 31.4 (C-15), 28.6 (C-16), 48.7 (C-17),
16.9 (C-18), 17.2 (C-19), 82.3 (C-20), 21.4 (C-21),
40.8 (C-22), 22.8 (C-23), 127.6 (C-24), 135.9 (C-25),
21.7 (C-26), 61.9 (C-27), 32.1 (C-28), 16.5 (C-29),
16.7 (C-30), 98.5 (C-1"), 75.5 (C-2'), 77.8 (C-3), 71.7
(C-4"), 77.6 (C-5"), 62.7 (C-6"). VA E i 5 ik fkie
AP, MEEREW 1 NS TR A,

a2 HEk AR (B, mp 195~197 C.
10%ff FR £ VS i 28 41 1%,  Liebermann-Burchard
J N BHTE, Molish s FHE. "H-NMR (300 MHz,
CsDsN) 6: 1.08 (3H, s, H-29), 1.11 (3H, s, H-19), 1.20
(3H, s, H-30), 1.24 (3H, s, H-28), 1.55 (3H, s, H-21),
2.01 (3H, s, H-26), 5.46 (1H, t, J = 6.9 Hz, H-24), 5.10
(1H, d,J= 7.5 Hz, H-1'); "C-NMR (150 MHz, CsD;sN)
8: 39.9 (C-1), 28.5 (C-2), 78.0 (C-3), 39.6 (C-4), 54.7
(C-5), 30.3 (C-6), 77.8 (C-7), 49.2 (C-8), 52.2 (C-9),
37.8 (C-10), 23.0 (C-11), 25.9 (C-12), 44.4 (C-13), 50.4
(C-14), 36.5 (C-15), 282 (C-16), 47.4 (C-17), 62.0
(C-18), 17.9 (C-19), 82.5 (C-20), 21.9 (C-21), 40.9
(C-22), 22. 9 (C-23), 127.8 (C-24), 136.1 (C-25), 22.0
(C-26), 61.0 (C-27), 28.8 (C-28), 16.7 (C-29), 17.1
(C-30), 98.8 (C-1'), 75.7 (C-2'), 79.0 (C-3"), 71.9 (C-4"),
77.8 (C-5"), 62.9 (C-6"). LA F%di 55 SCikaE A —
HP, WA 2 A TR C.

AW 3: KR CHEE, mp 169~171 C.
10%fi BR £ I VS i 28 4115,  Liebermann-Burchard
JNEBHTE, Molish R FHPE. "H-NMR (600 MHz,
CsDsN) 6: 0.97 (3H, s, H-18), 1.05 (3H, s, H-30), 1.09
(3H, s, H-19), 1.47 (3H, s, H-29), 1.52 (3H, s, H-21),
1.81 3H, d, J = 6.0 Hz, Rha-6"-CHs), 2.00 (3H, s,
H-28), 2.01 (3H, s, H-26), 548 (1H, t, J = 7.2 Hz,
H-24), 4.95 (1H, d, J = 7.8 Hz, H-1'), 6.18 (1H, brs,
H-17); C-NMR (150 MHz, CsDsN) 6: 39.6 (C-1),
27.5 (C-2), 78.5 (C-3), 40.4 (C-4), 61.9 (C-5), 67.8
(C-6), 48.1 (C-7), 41.9 (C-8), 50.9 (C-9), 39.6 (C-10),
21.8 (C-11), 25.3 (C-12), 42.4 (C-13), 50.2 (C-14), 31.2
(C-15), 282 (C-16), 48.1 (C-17), 17.6 (C-18), 17.7
(C-19), 82.6 (C-20), 22.7 (C-21), 38.8 (C-22), 22.2
(C-23), 127.8 (C-24), 136.2 (C-25), 21.9 (C-26), 61.1
(C-27), 32.1 (C-28), 16.6 (C-29), 16.9 (C-30), 97.5
(C-1"), 78.0 (C-2'), 80.3 (C-3'), 72.8 (C-4'), 77.3 (C-5"),

73.2 (C-6"), 101.6 (C-1"), 72.3 (C-2"), 72.4 (C-3"), 74.2
(C-4"), 69.7 (C-5"), 19.5 (C-6") LA FHii 5 Sc ki
FA P, MRS 3 N T E T D,

tE 4: AR R (FEE, mp 245~246 C.
10%fMi B2 £ WS e 58 4111,  Liebermann-Burchard
SN RHE, Molish W BHYE. ESI-MS m/z: 823 [M+
Na]*. 'H-NMR (600 MHz, CsDsN) &: 0.79 (3H, s,
H-19), 0.96 (3H, s, H-18), 0.99 (3H, s, H-30), 1.12
(3H, s, H-29), 1.34 (3H, s, H-28), 2.04 (3H, s, H-27),
5.51 (1H, t, J= 6.2 Hz, H-24), 4.97 (1H, d, J=7.8 Hz,
H-1'), 5.23 (1H, d, J = 7.8 Hz, H-1"); "*C-NMR (150
MHz, CsDsN) d: 39.1 (C-1), 26.8 (C-2), 89.0 (C-3),
39.7 (C-4), 56.0 (C-5), 18.4 (C-6), 33.9 (C-7), 41.0
(C-8), 51.1 (C-9), 37.1 (C-10), 21.3 (C-11), 25.3
(C-12), 40.6 (C-13), 42.6 (C-14), 26.9 (C-15), 28.3
(C-16), 77.2 (C-17), 15.8 (C-18), 16.6 (C-19), 41.6
(C-20), 65.1 (C-21), 38.1 (C-22), 22.0 (C-23), 127.9
(C-24), 136.2 (C-25), 60.9 (C-26), 21.9 (C-27), 28.1
(C-28), 16.6 (C-29), 15.0 (C-30), 105.2 (C-1'), 84.6
(C-2), 784 (C-3"), 71.7 (C-4'), 78.1 (C-5'), 62.9
(C-6"), 107.3 (C-1"), 74.9 (C-2"), 75.0 (C-3"), 69.5
(C-4"), 77.0 (C-5"), 61.3 (C-6"). LA I Hdi 5 3Tk
ERA Y, WEEhEY 4 hETHE E,

& 5: Ak R (HEE, mp 240~241 C.
10% I LIRS 5 4.6, Liebermann-Burchard
SR, Molish S BAYE. ESI-MS m/z: 579 [M+
Na]®, 557 [M-+H]". 'H-NMR (600 MHz, CsDsN) ¢:
1.12 (3H, s, H-18), 1.20 (3H, s, H-19), 1.30 (3H, s,
H-29), 1.45 (3H, s, H-28), 1.52 (3H, s, H-26), 1.55
(3H, s, H-27), 1.60 (3H, s, H-30), 1.71 (3H, s, H-21),
1.90 (3H, s, CH3CO), 5.68 (1H, brs, H-6), 6.30 (1H, d,
J=22Hz H-1),7.34 (1H, d, J= 19.8 Hz, H-23), 7.38
(1H, d, J = 19.8 Hz, H-24); "“C-NMR (75 MHz,
CsDsN) d: 115.8 (C-1), 147.3 (C-2), 198.9 (C-3), 48.6
(C-4), 137.7 (C-5), 120.5 (C-6), 23.9 (C-7), 42.1
(C-8), 49.2 (C-9), 352 (C-10), 213.8 (C-11), 49.2
(C-12), 48.6 (C-13), 51.1 (C-14), 46.2 (C-15), 70.6
(C-16), 59.9 (C-17), 20.6 (C-18), 20.2 (C-19), 79.7
(C-20), 25.6 (C-21), 204.4 (C-22), 122.4 (C-23), 150.2
(C-24), 79.8 (C-25), 26.5 (C-26), 26.2 (C-27), 28.1
(C-28), 20.8 (C-29), 18.4 (C-30), 21.8 (CH;CO),
169.9 (CH3CO). LA I %udh 15 sciikdios S A —5,
Wk e B 5 HIPT & Eo
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WA 6: JotVER S CAmBE-BETR 408D, mp
136 ~ 137 C. 10% W MR & WE s 0 %R 40
Liebermann-Burchard < W [H1E. 5 B-4% {5 B %
Lei, SLRE{EAE 3 M RGP —80, Wt
G 6 N B3 S .

tEw 7. B EEHhAR (FED, mp>300
Co 10%0% R £ B ¥ Wi B K 41 8, Liebermann-
Burchard W HPE, Molish W HE. S MF
o R LA, RE(ELAE 3 P 7 R e b 500 L — 2.
WS R E ) T T M.

tEY) 8: TotEr CHMBE-BSTR LE), mp
156 ~ 158 C, 10% i MR & BE i i o 28 40t
Liebermann-Burchard 2 % . "H-NMR (300 MHz,
CDCls) 5: 0.55 (3H, s, H-18), 0.80 (3H, s, H-19), 1.02
(3H, d, J = 6.6 Hz, H-21), 3.60 (1H, m, H-3), 5.17
(1H, brs, H-7), 5.02 (1H, dd, J = 15.0, 8.4 Hz, H-22),
5.20 (1H, dd, J = 15.0, 8.4 Hz, H-23); 3C-NMR (75
MHz, CDCLy) &: 37.1 (C-1), 31.4 (C-2), 71.0 (C-3),
37.9 (C-4), 40.2 (C-5), 29.6 (C-6), 117.4 (C-7), 139.5
(C-8), 49.4 (C-9), 34.2 (C-10), 21.3 (C-11), 39.4
(C-12), 43.2 (C-13), 55.1 (C-14), 23.0 (C-15), 28.4
(C-16), 55.8 (C-17), 12.4 (C-18), 13.0 (C-19), 40.8
(C-20), 20.9 (C-21), 138.1 (C-22), 129.4 (C-23), 51.2
(C-24), 31.8 (C-25), 21.5 (C-26), 18.9 (C-27), 25.4
(C-28), 12.0 (C-29). LA %t 5 Scikapis e A5,
WS LAY 8 4 a- T S S I .

Ew 9. At Rgsd (I, mp 298~
300 C, 10%R L EEH W 5 41 7, Liebermann-
Burchard SV FHPE, Molish SNV FHYE, 2% R 7K
fift s WZAL UL A B . "H-NMR (300 MHz, CsDsN)
§: 0.60 (3H, s, H-18), 0.74 (3H, s, H-19), 0.90 (3H, d,
J =172 Hz, H-21); “C-NMR (150 MHz, CsDsN) ¢:
374 (C-1), 30.1 (C-2), 78.7 (C-3), 34.8 (C-4), 40.2
(C-5), 30.1 (C-6), 117.9 (C-7), 139.6 (C-8), 49.6 (C-9),
34.6 (C-10), 21.6 (C-11), 39.7 (C-12), 43.5 (C-13), 55.3
(C-14), 23.4 (C-15), 28.8 (C-16), 56.0 (C-17), 12.8
(C-18), 13.1 (C-19), 41.1 (C-20), 21.1 (C-21), 138.7
(C-22), 129.7 (C-23), 51.5 (C-24), 32.2 (C-25), 21.8
(C-26), 19.2 (C-27), 25.7 (C-28), 12.3 (C-29), 102.3
(C-17), 75.4 (C-2'), 78.6 (C-3'), 71.8 (C-4"), 77.1 (C-5"),
63.0 (C-6"). LA L3t 5 Scikipos e A — 8, %
EEY) 9 o-3 2K 5 -3~ O-B-D-MHL I 2 BT .

&Y 10: IS G, mp 161~162 C,

10% I LW B R 4.6, Liebermann-Burchard
SN FHYE . 5522, 23- 7 A-a- 0 {55 BT G EEES, RE
HAE 3 ARG —8, M EEW 10 2 22,
23- A -a- 0 S .

tEY 11: FHEAR (FED, mp>300 C. —
AR AR S N B, SRR -0 B N B 4
'H-NMR (300 MHz, DMSO-d;) 6: 12.52 (1H, s, 5-OH),
10.82 (1H, s, 7-OH), 9.64 (1H, s, 4-OH), 9.42 (1H, s,
3-OH), 9.36 (1H, s, 3’-OH), 7.70 (1H, d, J = 1.8 Hz,
H-2)), 6.90 (1H, d, J = 8.5 Hz, H-5"), 7.55 (1H, dd, J =
8.5, 1.8 Hz, H-6'), 6.21 (1H, d, J = 1.5 Hz, H-6), 6.43
(1H, d, J= 1.5 Hz, H-8). LA BIRAPEFURIBE £
SCRRRIEIEAS 3, MO E S 11 i 2

&Y 12: BETLEMR (HED, mp 274~
276 Co —FAB-ERFAE R NVFAYE, hR-Bok &
B . 'TH-NMR (300 MHz, DMSO-dq) 6: 12.48 (1H, s,
5-OH), 10.78 (1H, s, 7-OH), 10.10 (1H, s, 4-OH), 9.39
(1H, s, 3-OH), 6.93 (2H, d, J = 9.0 Hz, H-3', 5'), 8.04
(2H, d, J = 9.0 Hz, H-2', 6", 6.19 (1H, d, J = 1.8 Hz,
H-6), 6.44 (1H, d,J= 1.8 Hz, H-8). LA E%df 5 S0kl
S, A 12 L.

A 13: B K R AR, mp 185~186 C,
10%H R B B s €0, — Sk s S5t BH 7k 5
ERIR-BERY SN LB s Molish S B 5 B . R K i
o 00 L T 25 B R Bl 25 B . "H-NMR (600 MHz,
DMSO-dg) 6: 6.83 (1H, d, J = 8.4 Hz, H-5"), 7.53 (1H,
d, J = 8.4 Hz, H-6"), 7.52 (1H, brs, H-2), 6.18 (1H, s,
H-6), 6.38 (1H, s, H-8), 5.33 (1H, d, J = 7.2 Hz,
H-1"), 5.07 (1H, brs, H-1""); “C-NMR (150 MHz,
DMSO-ds) 6: 156.9 (C-2), 133.8 (C-3), 177.8 (C-4),
161.7 (C-5), 99.2 (C-6), 164.6 (C-7), 94.0 (C-8), 157.1
(C-9), 104.4 (C-10), 121.6 (C-1'), 115.7 (C-2"), 145.2
(C-3'), 148.9 (C-4'), 116.7 (C-5"), 121.6 (C-6'), 101.7
(C-1"), 74.5 (C-2"), 76.9 (C-3"), 71.0 (C-4"), 76.4
(C-5"), 67.5 (C-6"), 101.2 (C-1""), 70.5 (C-2""), 70.8
(C-3"), 72.3 (C-4""), 68.7 (C-5'"), 18.2 (C-6""). LA L%k
P 55 SRR B A — B, SO B B 13 T

A 14: KK CARD, mp 171~173 C,
10%0 R £ v B o e, — Sk I N 8 B 5
ERR-BERY SN SEBH s Molish S N 5 B o /K fif
Kyl s B 258 . "H-NMR (300 MHz, DMSO-dg) 6
6.86 (1H, d, J = 8.4 Hz, H-5'), 7.25 (1H, d, J = 8.4 Hz,
H-6'), 7.52 (1H, brs, H-2"), 6.11 (1H, d, J = 1.5 Hz,
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H-6), 6.30 (1H, d, J = 1.5 Hz, H-8), 5.25 (1H, brs,
H-17), 0.81 (3H, d, J = 5.7 Hz, H-6"); "C-NMR (75
MHz, DMSO-ds) 6: 156.4 (C-2), 134.0 (C-3), 177.5
(C-4), 1612 (C-5), 98.8 (C-6), 161.2 (C-7), 93.6
(C-8), 157.0 (C-9), 103.7 (C-10), 121.0 (C-1"), 115.3
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(C-3), 178.2 (C-4), 161.8 (C-5), 98.3 (C-6), 166.4
(C-7), 94.0 (C-8), 158.8 (C-9), 104.5 (C-10), 122.9
(C-1"), 129.2 (C-2'), 115.8 (C-3"), 157.7 (C-4), 115.8
(C-5"), 129.2 (C-6"), 101.7 (C-1"), 74.5 (C-2"), 76.9
(C-3"), 71.0 (C-4"), 76.4 (C-5"), 67.5 (C-6"), 101.2
(C-1), 70.5 (C-2""), 70.8 (C-3""), 72.3 (C-4""), 68.7
(C-5"), 18.2 (C-6""). L %l 5 ek Fa A —
U, WS EAY 15 AL ZS-3-0-a-L-ME IR
ABE (1—>6)-B-D-NH R 75 2 L
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(C-2), 134.0 (C-3), 177.5 (C-4), 1612 (C-5), 98.8
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(C-10), 121.0 (C-1"), 115.3 (C-2'), 145.2 (C-3"), 148.4
(C-4", 115.5 (C-5"), 120.6 (C-6'), 101.7 (C-1"), 70.2
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