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BEBARSRE TS Y. HEEHI5 BN AR cycloeucalendl) (1) ;T (2); A KM (3); fEER
(4) ; aurantiamide acetate(5) ; (208, 22E, 24R) -ergosta-7,22-dien-38, 5a,6B-triol ( 6) ;6-methoxy-cerevisterol (7) ; 1 -
P ME(8). HF LAY 3.5.6.7 8 BB KNEHY 4 BE8E.
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[Abstract] The results of the in vitro antitumor activity screenings indicated that 95% ethanol extract
and the petroleum ether fraction from the extract showed a significant inhibitory activities on growth of
cancer cells. Eight compounds were isolated from this fraction by a combination of various chromatogra-
phy methods and re-crystallization. The chemical structures were elucidated on the basis of physico-chem-
ical properties and spectral data, and were identified as cycloeucalenol (1) ; stigmaterol (2) ; sitosterol
(3) ; ursolic acid (4) ; aurantiamide acetate (5) ; (20S, 22E, 24R) -ergosta-7 ,22-dien-38,5a ,63-triol
(6) ; 6-methoxy-cerevisterol (7) ; and B-daucosterol (8). Among these compounds, 3, 5, 6, 7 and 8
are obtained from the plant for the first time.
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N IVEEPN NS o BTN 1 SRR
WL TR ORI I Z A, 04
Mg a2 5 AN LA R/ LB R L BR 3T 452 40 B
M ABER BEBREEMSHESED. 0F
3k, F RERIMRBTR 2 LU ISR BR N £, LK
MTRT X ER MEHBS X SERAR
BEC RN, wEXRBEFRERBWAEN
HAMMEER . B FEXENFREE
KPR A LRI, M HERI 0
BRMEER L, BERAEETT EHEH

fls-1,

EHRRBEMOBALFER, NEIERER
HWRHEMIEEET 8 MLEY. S EEES
B, GBI, I S5 CERS B, 45 % O TR A%
#BE (cycloeucalenol) (1), G KIRE(2) , B ME(3),
ursolic acid (4 ), aurantiamide acetate (5), (208S,
22E, 24R) -ergosta-7 ,22-dien-38, Sa,68-triol (6) , 6-
methoxy -cerevisterol (7), Fl1 B-35 % NH (8). H
AW 3.5.6.7.8 B E KN ZE Y 4518
3. BoeEmERILE 1.

Bl HaY1,5.6 %07 MK

1 F5EA

BRUKER AV400 FT % # & 3t & {¢; Finnigan
LCQ Advantage MAX R JFIE{Y. BRI N H S EL
T 77 BB GF . Z B N & b T BF
BT 7= & ; Sephadex LH-20 34 Pharmacia 2 &) 4 7 ;
Fr RSB R, FXEGH KW AT MiiE
YU, H A K E R ZRHEY E B 2 [ Neruili-
ae fordii (Hance) Schltr [ #b | 28  H A BHETERH
REVHEBHENEHBIE.

2 ROESE

FRERELF2.0 kg, B, 105 FHEEFRS
BOSPMAHZE, BB 24 h, 118, WER
BOBEFARASKTEESFBR 2 K, HER.
EZ B EHE 176.4 g, K 8.8%. BHERET
2LKH KKAR M. RHMZMZEEREE, |
WERIRA3S] 4 MRAEEOL. Btk Sh i s 4m
KOS E 4T, 8RB MBS EUER (I 7E 100 pg/
mL $U3K 5B o B F %4 B4 98 40 Bk HEPG-2 \HEP-2,
A549 HELA #1 H460 {4 #1141 % 4> 1 %4 89.2% .
90.5% \91. 9% 1 91. 1% , 85 B4 B B B4 i
&4, B A B AL T RA L A BT

AMBEEAL(PE, 47.1 g) 2 REBHEER, A
TR - Z B Z W54 B Uk i 48 B) PEAPEB, PEC,
PED .PEE .PEF # PEG % 7 /~fi4}. PEB 2 E&S
8211684 1. PED £33 Sephadex-LH20 £ 247, &
Ui - PR AFIR & WYL , 18 2] PED1 F1 PED2
PIMES , PED2 L33 BERCHE E 4T, R B 5¢ - |k
BEYB, HE R ELRBBEY 2. PEE £33
Sephadex-LH20 & 247, #{h - FEFEBRERHE
WYk, 83 PEEL #1 PEE2 Bi/M% 4>, PEE2 &4 &
HRBE S 3. PEF £33 £ Sephadex-LH20
HENEES HPLC H & RS BNELREFR
4itk,831k&Y 4 F1S. PEG S ik BT (&
15 - B RERE B UE ) 18 3 4 4ME 4. PEGL, PEG2,
PEG3 1 PEG4. £ 51 & K Sephadex-LH20 k2 #7
& FEd TR E R R A R (ODS) 2
#r# HPLC ) & B 5 F B4 51 PEG2 1 PEG3
hAERIMLAEY e 7. EdEL TN PEG F
SHEBELEYS.

3 #m%RE

Mikay 1l aadR(AME-FEH),
ESI-MS m/z: 427.1 [M + H]*. 'H-NMR (400
HMz, CDCL,) 8: 4.72 (1H, s, H-24"), 4.66 (IH,
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d, J=1.2 Hz, H24’), 3.21 (1H, m, H3), 1.03
(3H, d, J=6.8 Hz, H-28),0.14 (1H, d, J=4.0
Hz, H-19a), 0.39 (1H, d, J=3.8 Hz, H-198),
0.97 (3H, s, H-18). *C-NMR (400 MHz, CDCl,,)
5:30.8 (C-1),34.8 (C2),76.6 (C-3), 44.6 (C-
4),43.4 (C5),24.7 (C6), 25.2 (C-7), 46.9
(C8),23.6 (C9), 29.6 (C-10), 27.0 (C-11),
32.9 (C-12), 45.4 (C-13), 49.0 (C-14), 35.4
(C-15), 28.1 (C-16), 52.3 (C-17), 17.8 (C-
18), 27.2 (C-19), 36.2 (C-20), 18.3 (C-21),
35.0 (C-22), 31.3 (C-23), 157.0 (C-24, K ¥
SHIFERK) , 33.8 (C25), 21.9 (C26), 22.0 (C-
27), 14.4 (C-28), 19.1 (C-29), 106.0 (C-24',%
W SUERA) CH, ). KA 3R 530 121 B MR A
—3, HHEAESY 1 A cycloeucalenol.

) am2 aEHR(AME - ) ,mp:
168 ~170 C. KFRAH N 10% Bl - ZF B 24,
S5EEBMNBREZERHEERF AMEKBGAE
GLBIHEIR], B e e A4 2 0 5 K BE( stigmasterol ) .

) a3 BEstHE(AME - M), mp:
139 ~ 141 C. AR 10% Fid - ZHE 56,
EAHEENBRERGHEZRF RAMEREAE
SLIAER, BB E b &9 3 J4 B B¥ (sitosterol) .

MHemes BEHB(FE), mp: 272 ~274
C. kRSB R 1025 - ZHBBERBEAE.
ESI-MS m/z; 480 [M + Nal*, 936 [2M + Na]*,
455 [M-H] ", 911 [2M-H] ~, &R MEX 4 FRE N
456. '"H-NMR ( Pyr-d;, 400 MHz) &: 5.46 (1H,
brs, H-12), 3.46 (1H, m, H3), 1.25 (3H, s, H-
23), 1.03 (3H, s, H-24), 0.90 (3H, s, h-25),
1.06 (3H, s, H26),1.24 (3H, S, H-27), 0.97
(3H, d, J=5.4 Hz, H29), 1.01 (3H, d, J=6.2
Hz, H-30). ®C-NMR (Pyr-d,, 100 MHz) §: 39.1
(C-1), 28.1 (C2), 79.7 (C3), 39.4 (C4),
55.9 (C-5), 18.8 (C6), 33.6 (C-7), 40.0 (C-
8), 48.1 (C9), 37.3 (C-10), 23.7 (C-11),
125.7 (C-12), 139.3 (C-13), 42.5 (C-14), 28.7
(C-15), 23.8 (C-16), 48.1 (C-17), 53.6 (C-
18), 39.4 (C-19), 39.5 (C-20), 31.1 (C-21),
37.5 (C22), 28.8 (C23), 17.5 (C24), 15.7
(C25), 17.5 (C-26), 23.9 (C-27), 180.0 (C-
28), 17.5 (C29), 21.4 (C-30). YLFBIELEX
RIS EEA B BETLEW I HRER

(ursolic acid).

) s BesH(FE), KR EH
10%H,50, AB @, i = B % @. ESI-MS m/z:
467 [M+Na]*, 911 [2M+Na]*, 479 [M+ClI] ",
RaAMX S FEER 44, HR-ESIMS m/z;
444.20476 R 24 F XK Cy, Hy N,0,. "H-NMR
(CDCL,, 400 MHz) §: 2.02 (3H, s, H-1), 2.74
(2H, m, H-11), 3.07 (1H, dd, J=13.5, 8.5 Hz,
H-10a),3.21 (1H, dd, J=13.5, 5.8 Hz, H-10b),
3.83 (1H, dd, J =11.4, 4.1 Hz, H3a), 3.92
(1H, dd, J=11.4, 4.0 Hz, H-3b), 4.35 (1H, m,
H4),4.79 (1H, m, H-7), 6.12 (1H, d, J=8.6
Hz, H5),6.85 (1H, d, J=7.6 Hz, H-8), 7.06 ~
7.30 (10H, H-2", 3", 4" 5", 6",2", 3" 4" 5"
6"),7.43 (2H, t, J=7.6 Hz, H3', 5'), 7.52
(1H, t, J=7.3 Hz, H4'), 7.71 (2H, d, J =
7.4Hz, H2', 6'). PC-NMR (CDCl,, 100 MHz) §:
170.7 (C2), 170.4 (C6), 167.1 (C9), 136.7
(C-1"), 136.6 (C-1"), 133.6 (C-1"), 131.9 (C-
4'),129.3 (C-3" and C-5"), 129.1 (C-3" and C-
5"}, 128.7 (C-2" and C-5"), 128.6 (C-2’ and C-
6'), 128.5 (C4"), 127.1 (C2" and C6"), 127.0
(C-3’ and C-5'), 126.7 (C4"), 64.6 (C-3),55.0
(C-7),49.5 (C4), 38.4 (C-10), 37.4 (C-11),
20.7 (C-1). AEBUESXER[14] -3, L EE L
4-#) 5 % aurantiamide acetate.

(6)fa"6 HEstH(FM),mp: 251 ~253
<C, [a]p,®=-60.2 (c=0.1 mg/mL, C;H,N).
A H010% H,S0, J5 ik B4, AR R K
FH4E4,. ESI-MS m/z: 883 [2M +Na]*, 1312 [3M
+Nal*, 464.2 [M +Cl]", 860 [2M-H] . 'H-
NMR (pyr-ds, 400 MHz) §: 5.73 (1H, brs, H-7),
5.22 (1H, dd, J =7.2, 15.2 Hz, H22), 5.18
(1H, dd, J=7.2,15.2 Hz, H23), 4.83 (1H, m,
H-3), 4.30 (1H, brs, H6), 1.52 (3H, s, H-19),
1.06 (3H, d, J=6.6 Hz, H21), 0.95 (3H, d, J
=6.6 Hz, H-19), 0.85 (6H, d, J=5.0 Hz, H-26,
27), 0.66 (3H, s, H-18). "C-NMR (pyr-d,, 100
MHz) &: 141.5 (C8), 136.2 (C22), 132.1 (C-
23), 120.5 (C-7), 76.1 (C-5), 74.3 (C6), 67.6
(C3), 56.1 (C-17), 55.2 (C-14), 43.8 (C-13
and C9 or C-24), 43.1 (C-24 or C-9), 42.0 (C-
4), 40.8 (C20), 39.9 (C-12), 38.1 (C-10),
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33.8 (C-2), 33.3 (C-25), 32.6 (C-1), 28.5 (C-
16), 23.5 (C-15), 22.4 (C-11), 21.4 (C21),
20.1 (C-26 or €C-27), 19.8 (C-27 or C-26), 18.8
(C-19), 17.8 (C-28), 12.5 (C-18). A LHiES
XER[15 ] RF B, M EELEY 6 K (208, 22E,
24R)-ergosta-7,22 -dien-38,5a,6B-triol.

(MKEWT BERR(PE),mp:237 ~239
C,[a],® = -98.8 (p =0.1 mg/mL, C,H;N).
ESI-MS m/z; 482 [M + K]*, 912 [2M + Na]*,
1355 [3M + Na]*. #(BEMX 5 FRE N 44.
'H-NMR (CDCl,, 400 MHz) §: 5.39 (1H, brs, H-
7),5.19 (2H, brs, H-22, 23), 4.05 (1H, m, H-
3),3.39 (3H, s, CH,0-), 3.16 (1H, d, J =3.6
Hz, H-6), 1.02 (3H, d, J=6.8 Hz, H-21), 1.00
(3H, s, H-19), 0.91 (3H, d, J=6.8 Hz, H-28),
0.83 (6H, m, H-26, 27), 0.59 (3H, s, H-18).
“C-NMR (CDCl,, 100 MHz) §: 32.8 (C-1), 30.9
(C2), 67.8 (C3), 39.6 (C4), 76.4 (C-5),
82.4 (C6), 115.0 (C-7), 143.6 (C8), 42.8 (C-
9), 37.3 (C-10), 22.9 (C-11), 39.4 (C-12),
43.8 (C-13), 55.0 (C-14), 22.1 (C-15), 27.9
(C-16), 56.0 (C-17), 12.3 (C-18), 18.3 (C-
19), 40.4 (C20), 21.1 (C-21), 135.4 (C22),
132.1 (C-23), 58.2 (-OCH,), 43.9 (C-24), 33.1
(C25), 20.0 (€26), 19.6 (C27), 17.6 (C-
28). PAEBEE S 16] BF—F, BEEhLE
#) 7 & 6-methoxy-cerevisterol.

(8) ka8 aemk(AM - 7)), &R
DEHI0%FE - ZBEEOE. 55 MFER
SRR RFMEREAEASMAR. BXket
&Y 8 HHE M (daucosterol ).

4 g

(D) &SRR BEBIN LAY 5 ER(17 -
B RERAE RE LU BEINLEIEER
A, 2 LU, SCHR I 8 f k& W LA B B BR A 554 1 49
HEYHRE, MARE BN LS HR AR

(2) X4 F718 8 ML & W7 — 5wk s &
MEARERKEHERR, ERERYAEEHEN
MENEYE. B, B OB SHEE A M1 2 B A 1T
BEHERAR.
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