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Chemical constituents from Ainsliaea glabra

CHEN Ya-Ping'*, WANG Shu-Lin', SHEN Yun-Heng®, WU Zhi-Jun®”

(1. Chengdu University of Traditional Chinese Medicine, Chengdu 611137, Chinas 2. Department of Phytochemistry »
School of Pharmacy, Second Military Medical University, Shanghai 200433, Chinas 3. Department of
Pharmacology » Changzheng Hospital » Second Military Medical University» Shanghai 200003, China)

Abstract: To investigate the chemical constituents of Ainsliaea glabra ,several chromatographies including Silica gel
column chromatography and Sephadex LH-20 gel column chromatography were applied to the isolation and purifica-
tion of chemical constituents. The structures were identified on the basis of chemical evidence and spectral data.The
results showed that seventeen compounds were isolated from A. glabra and they were identified as taraxasteryl ace-
tate(1) ,dotriacont-1-ene(2) , -sitosterol (3) , chrysophanol (4) , lupenyl palmitate (5) , methyl linolenate (6) , linoleic
acid(7) , phytol(8) , stigmast-4-en-3-one(9) , phytenal (10) , betulinic acid(11) , (9Z,11E)-13-0x0-9, 1 1-ocatadecadieno-
ic acid(12) ,E-7,9-diene-11-methenyl palmitic acid(13) , taraxinic acid(14) , 3-hydroxy-cholesta-5-ene(15) , epoxyly-
copaene(16) , 28-O-laurylbetulin(17). Compounds 1—17 were obtained from this herb for the first time.

Key words: Ainsliaea glabra; chemical constituent; structure identification
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JEARY) B EREAT . AR ECRER U R A A EEH TR BIT BT DU R e 2 A
Mo AR TR 800~1 200 m WYMLIX, Z A TR FROINE I 25, JH R IG Il B ot o . A O6 it
SR AUMR T BT S A HRT I OR N TR AR (e LR BT b SOk R i 2 ) 5 A7 R R R
FEl Bk Bt b E A 0 A 25 PR 25, 2004) . FEQURWE A 4, 5- T R AR e TR B IR P DL B W (T
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2007) 43 5l Sy B WA 28 FOAS 2 il TR L 5 S L XUE
YA 2F o 28— 3, it — 2 IF R AR X —
B ) o B 24 AR 2 X O i A L XU Ak 27 Loy i AT T
BN RGBESE . AR SCHRGE 8 O RE AT (1 L B
o5 5 2 R o 8 T Be, A il kR 7 4 2 AR 3 17 A
b9 R BRAR 1 S5 RN 35 3% 2% 43 T O 35 9 5 A A
R SCHREAE 45 8 H 50 Tl 20 0 1 BE G R TR (1),
S TR (2) A S (3) L R IR (4) L e EEA AR
W TR (5) , V. JFR R H i (6) . 3 R (7)), K4 I (8)
[24S]-5 f§§-4 Jf5-3-F0 (9O , B Y M 5 (10) , F HE S R
(1), 13- -\ Bk MR (12), E-7,9-11-F% K-
FEAE BR (13), 3 2 9L R (14), 3p-3% J-H f§-5-06
(15) , B4R I8 (16) . 28-O - J1 H: R T8 11 MERE (17)
X AL W3 R Z AR T oy B A

IS R K is

1.1 {25

NMR i %€ f Brukerspeckospin AC-600P #% %
IR ESI-MS 7 L HE S 6410 LC-MS-MS Jit
A, HEZ M RE R H (200~ 300 H) 2 2
RS GF254 ¥ 207 B AL T 4£ 7 ; Sephade-
xLH-20 25 Pharmacia 2 &) 7= & s ODS Cg 2 AH 1 B
BURH R Merk 23 w1 HY 5 1500 X 2 23 B 4t
1.2 ##}

et LG 2012 48 5 A SR @ U145 16 JE
IR 800~1 200 m Ab . iy DU B o B2 2 K25
U I 5 € BT & D %8 72 R ot it S LI (Ainsliaea
glabra) ,

2 HEHEHEF

2.1 RS E

TG JLXZG A 10 kg, 2638 265 1 B 7% ik
FRY  F5 70 80 %6 19 & Tt fim 4 [l 3t 12 B 3 UK, R UK 44
BT hy B 91 3 W IO $2 RO U He vk 4 [l g %5 591
ZICEEMR . 2 20 L, R 45 W o3 5 Ak L 21 &
B JIE T BE EAT AR A5 5] 3 AN FE B, 40 R
159.89.292 g. il EkH A7 (159 ) 1E AH A B AE
T L T k- DY R 0 BE R . TLC &R0 JF A
Wy, sk 1~4 B,

55 4 Br R T P20 OE R R I 35 A T 500 ¢
LA k- P9 B 2R 48 34 W R ARk 2l e A5 B AR &

1.2.4, 5% 3 Be LRERCH:, FH 100 = 1 7 vl k-7 1 4
Ry it sh M TE R VR L 128 I A2 Rk B A €3 . Sephadex
LH-20 B FE (531 DL K Co 52 AH RE JEAE (038, 43 59
RS 5~8, 5 2 B A 27 g, 4ad IE AR I RE
JE LG 3, 14 Sephadex LH-20 %5 AE (43 15
FI A 910, H A E6 5 28 SR ik Jie A P i ¢ K
9: 1 REMGEEW 13, HEE : K73 ZRGEHHE
HEMEA Y 11,12, 4 Sephadex LH-20 %% HE (3%
THEERE s BBl 1 RGN ESR 15~17.5 1
B IEAHRE RS ZE 50 ¢ 1 Ay BE-TN R . 75 2843 Sephadex
LH-20 AT A — @ P he « i1 1 2ifbis 3
L& 14,

it & M aifb )5 Fr 5 4k A% 1(16 mg) .
&M 2(5 mg) L&Y 30106 mg) ., L& W 4(8
mg) b5 5026 mg) L EW 6(20 me) AEW T
(19 mg) . L& 8(5 mg) L&Y 909 me) . LEW
1014 mg) &% 11(16 mg) , L& 12(10 mg),
AW 13(16 mg) , L&) 14(140 mg) .t G 15
(6 mg) AbE W 16(35 mg) ALEW 17(13 mg).,
2.2 LT

k&Y 1 LEE & (CHCL), 4 F UK
Cy, H:, O, ,ESIFMS: m/z 468 [M]" ' H-NMR (600
MHz,CDCl;) 8y :0.73(2H, s, H-5),0.84 (3H, s, H-
25),0.85 (3H, s, H-24),0.85 (3H, s, H-23), 0.87
(3H,s,H-28),0.92(3H,s, H-27),1.02(3H, s, H-
26),1.02(3H,d,] =6.7 Hz, H-29),2.04 (3H, s,
-Ac).4.48(1H,dd, ] =5.5,10.9 Hz, H-3),4.60,
4.61(2H, s, H-30); “C-NMR (150 MHz, CDCl;)
8¢ :14.8(C-27),16.0(C-25),16.5(C-26),16.6 (C-
24),18.3(C-6),19.6(C-29),21.5(C-2")21.6(C-11),
23.8(C-2),25.6(C-28),25.7(C-12),25.7(C-21),
26.8(C-15),28.0(C-23),34.1(C-7),34.6 (C-17),
37.2(C-10),37.9(C-4),38.4(C-1),38.4(C-22),39.0
(C-16),39.3(C-13),39.5(C-19),42.2(C-8),42.2
(C-14),48.7(C-18),50.5(C-9),55.6 (C-5),81.1(C-
3),107.3(C-30),154.8(C-20),171.2(C-1"), Fik
HAE 5 SC R R 1 A S BE 2 R R — 3 (Kha-
lilov et al.,2003) , U EE Y 1 I AREEEL
PR i

k&2 TamRky. » 7k CyH  E
MS:m/z 448 [M]" ., H-NMR (600 MHz, CDCl;)
811:0.88(3H,t,]J=7.2 Hz,H-32),1.26 (48H, br.s.,
H-5-28),2.05(2H,m,H-3),4.93(1H,d,]=12.4
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Fig.1 The structures of compounds 1—17

Hz,H-1).4.99(1H.d,J=17.2 Hz,H-1),5.81(1H.,
m.H-2);" C-NMR (150 MHz, CDCl;) &:29.1 (C-
4),29.3(C-5),29.5(C-29),29.8(C-7-28),29.9 (C-
6),32.1(C-30),33.8(C-3),114.2(C-1),139.4(C-
2) . FRBE S SOk RS B9 =+ R4 — 30 (Chen
et al.,2010) , WSS AL B 2 9 = kIR
kAW 3 HEE RS & (CHCL), TR

CyH;O,EI-MS:m/z 414 [M]", S5XFHE 5 -4
Pt o5 F 6] — 3 2 AL L= AR R R TT &R 48 LSk
WEl=10: 1, Bk : ZFROHBE=5+ 1, &P ke
s I =50+ 1) JBIF, RIEH — 5 CRkE A 4%,
2013) S EAL B Y 3 O B BB

k& 4 B K (CHCL), 4 UK
CisHy O, EI-MS: m/z 254 [M]" ' H-NMR (600
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MHz,CDCl;)6:2.46 (3H,s, H-15),7.08 (1H, brs,
H-2),7.28(1H,dd.J=1.5,8.4 Hz,H-7),7.67(1H,
dd,]=7.8,8.1 Hz,H-6),7.81(1H,dd,J=1.2,7.8
Hz,H-5); “C-NMR (150 MHz,CDCl;) &:22.4 (C-
15),113.9(C-13),116.0(C-12),120.0(C-7),121.5
(C-4),124.5(C-5),124.7(C-2),133.4(C-14),133.8
(C-11),137.1(C-6),149.5(C-3),162.5(C-8),162.9
(C-1),182.1(C-10),192.7(C-9), I ¥ 5 3k
B B KB —F (Lu er al.,2003) , L ELEY
4 R R .

e s EAILEEHK o0 FXH
CisHg O, ,EI-MS: m/z 496 [M]", #ZWiR R &
BV 21 & . Liebermann-Burchard Jz W &
FHPE #2782 k& . HNMR (600 MHz,
CDCl;)6:0.78(3H,t,]=8.0 Hz,H-18"),0.83(3H,
s,H-28),0.84 (3H,s, H-24),0.85(3H, s, H-23),
0.87(3H,s,H-25),0.92(3H,s,H-27),1.04(3H,s,
H-26), 1. 25-1. 32 (14CH,, br. s, H-4'-17"), 1. 39
(2H,m,H-3"),1.66(3H,s,30-CH,),2.28(2H, t,]
=6.2 Hz,H-2"),2.37(1H,m,H-19),4.47(1H, dd,
J=5.2,6.8 Hz, H-3),4.56,4.68(2H, br.s, H-29) ;
B C-NMR(150 MHz, CDCl;) §: 14.3(C-18"),14.6
(C-27),16.1(C-26),16.3(C-25),16.7(C-24),18.1
(C-28),18.3(C-6),19.4(C-30),21.1(C-11),22.8
(C-17"),23.9(C-2),25.2(C-12),25.3(C-3"),27.6
(C-15),28.1(C-23),29.3-29.9(C-4"-15"),30.0 (C-
21),32.1(C-16"),34.4(C-7),35.0(C-2"),35.7(C-
16),37.2(C-10),38.0(C-4),38.2(C-13),38.5(C-
1),40.1(C-22),41.0(C-8),43.0(C-14),43.1(C-
17),48.4(C-18),50.5(C-9),50.5(C-19),55.5(C-
5),0.7(C-3),109.5(C-29),151.0(C-20),173.8(C-
1D, LR EE 5 SCHR R TE 0 3R B R A IR TR — 2
(3K =545 ,2006 ; Hideyuki ez al.,2001) , il % 5 1k
G WS 2P R A AR IR TR .

k&M e TRy, 51Xk CyHi, O,
EI-MS: m/z 292 [M]"." H-NMR (600 MHz,
CDCl;)8:0.86(3H,t,]J=7.5 Hz,H-18),1.38—1.30
(8H.m,H-4,5,6,7),1.63-1.59(2H ., m, H-3),2.10-
2.03(4H, m, H-8,17),2.30(2H,t,J=17.5 Hz, H-
2),2.80-2. 75 (4H, m, H-11, 14), 3. 66 (3H, s,
-OCH;), 4. 2-5. 29 (6H, m, H-9, 10, 12, 13, 15,
16) ;% C-NMR (150 MHz, CDCl;) §:14.2 (C-18),
22.7(C-17),25.1(C-3),25.8(C-4),27.3(C-8),29.8-

29.3(3C,C-5,6,7),31.7(C-2),34.2(C-11),51.6
(-OCH;),130.4-128.1(6C,C-9,10,12,13,15,16),
174.4CC-1D . FiREHE 5 SCHR 8 09 0 RR R HH iR —
FH(Sungran et al.,2010) ., HEEMLEY 6 N IR
iz g

a7 WEAWARY 58 CyHa, O.
EI'MS: m/z 280 [M]"." HNMR (600 MHz,
CD;0D)5:0.90(3H.t,J=6.5 Hz, H-18),1.26-1.33
(14H,m,H-4-7,H-15-17),1.64(2H, m, H-3),2.05
(4H,dd,]=7.1,13.6 Hz,H-8,14),2.36 (2H,t,] =
7.5 Hz,H-2),2.77(2H, m,H-11),5.36 (4H, m, H-
9,10,12,13) ;" C-NMR (150 MHz,CD, OD)d: 14.1
(C-18),22.6(C-17),24.6(C-3),25.8(C-16)180.5
(C-1),27.1(C-15),29.0(C-4),29.1(C-14),29.2(C-
8),29.5(C-5),29.6(C-6),31.5(C-7),31.9(C-11),
34.1(C-2),128.0(C-10),127.9(C-13),130.0(C-9) ,
130.2(C-12), bR ¥4 55 SCHR 4 8 1Y 3 R — 3
(FFRSE,2010) O EEEY 7 MR .

ke 8 ik (CH, OH), 4 F Ul
C,HyOLESI-MS: m/z 296 [M]' ! H-NMR (600
MHz,CDCl;)8:0.86,0.85(4% 3H.d,]J=4.0,H-19),
0.88,0.87 (4% 3H,d.J=0.8,H-16,17),1.66 (2H.,
m.H-9,20),1.95(2H, t, ] =7.2 Hz, H4), 4.14
(2H.d,J=6.8 Hz,H-2),5.40(1H,t,]=7.0 Hz, H-
2) ;¥ C-NMR(150 MHz,CDCl;)8:16.2(C-20),19.7
(C-18),19.8(C-19),22.7(C-16),23.3(C-17),24.5
(C-9),25.2(C-5),25.2(C-13),28.6 (C-15) ,32.8(C-
7),37.4(C-8),32.9(C-11),37.4(C-10),37.4(C-
12),37.5(C-6),39.3(C-14),39.9(C-4),59.4(C-1),
123.2(C-2),140.7(C-3), R ¥4l 5 SClik #2381
Y —3 (Dirk et al.,2004) , i S L&Y 8 H
i:E7/]

&YW W EmRY . 5 h CHi O,
ESI-MS: m/z 412 [M]"," H-NMR (600 MHz,
CDCly) 8:0.71 (3H, s, H-18), 0.83 (9H, d, ] =
6.8 Hz,H-21,26,27),0.91(3H,d,J=5.7 Hz, H-
29),1.18 (3H, s, H-19).5.72 (1H, s, H4); “C-
NMR (150 MHz, CDCly) §:12.1(C-18),17.5 (C-
29),18.9(C-21),19.2(C-19),19.9(C-27),21.2(C-
26),23.02(C-11),24.3(C-28),26.3(C-15),28.3(C-
23),29.3(C-25),29.9(C-16),32.2(C-7),33.1(C-
6),34.0(C-2),34.0(C-22),35.8(C-1),35.9(C-8),
36.3(C-20),38.8(C-10),39.8(C-12),42.6 (C-13),
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46.0(C-24),54.0(C-9),56.0(C-14),56.3(C-17),
123. 9(C-4),171.9(C-5),199.8(C-3), L%k
SCHRR B B9 [24S]- 0 H5-4 -3 — B (E 4 0%,
1993) WL b A4 9 [ 24S]-5 K5 -4 53-8

A& 10 TetmIR Y, 5 % T Ak & A5
LR Mg AT K, 4+ 308 Co Hyg O, ESIEMS:
m/z 294 [M]" ,'H-NMR(600 MHz,CDCl;)5:0.84
(3H,d,]J=7.5 Hz,H-19),0.85(3H,d,]=6.5 Hz,
H-19),0.87(3H,d.,J=6.5 Hz,H-20),0.87(3H.d,]
=6.5 Hz,H-16),2.19(3H,s,H-17),5.89(1H,d,]
=6.8,H-2),9.99(1H,d,]J=8.1 Hz, H-1);" C-
NMR (150 MHz, CDCl;) §: 17.7 (C-17), 19.8 (C-
18),19.9(C-19),22.8(C-20),22.9(C-16),24.6(C-
9),24.8(C-13),24.9(C-5),28.1(C-15),32.8(C-7),
33.9(C-11),36.7(C-6),36.9(C-12),37.4(C-10),
37.5(C-8),39.5(C-14),41.1(C-4),127.5(C-2),
164.6(C-3),191.5(C-1), R £ ¥ 5 SClk 4z 38 1)
YR — B CRIREZ,20060) , ik Eka Y 10
R HE W T

& 11 T EE F (CHCL) . 8 8
CyHis O3, EIMS: m/z 456 [M]" ' H-NMR (600
MHz,CDCl;)8:0.75(3H,s, H-24),0.82(3H, s, H-
25),0.93(3H, s, H-23),0.96 (3H, s, H-26),0.97
(3H,s,H-27),1.69(3H,s, H-30),2.99(1H,ddd, ]
=5.53,11.35,11.35 Hz, H-19),3.19(1H,dd,] =
4.7,11.6 Hz,H-3),4.60(1H.d,J=1.9 Hz,H-29a),
4.74 (1H,d, ] = 1.9 Hz, H-29b);* C-NMR (150
MHz,CDCl,) &:14.9 (C-27),15.5(C-24),16.2 (C-
25),16.3(C-26),18.4(C-6),19.5(C-30),21.0(C-
11),25.7(C-12),27.6 (C-2),28.1(C-23),29.9(C-
21),30.7(C-15),32.1(C-16),34.5(C-7),37.2(C-
22),37.2(C-10),38.5(C-13),38.5(C-1),38.8(C-
4),41.8(C-8),42.6(C-14),47.1(C-18),49.4 (C-
19),50.56 (C-9),55.5(C-5),56.5(C-17),79.2(C-
3),109.8(C-29),150.6 (C-20),180.9(C-28), ik
s 5 SCERRE 1Y AR RE R — B (BRI SE, 2008)
e B AL A Y 11 g I HENR R

k& 12 BaEREEk, 55708 CsHy, 05 L EL-
MS:m/z 294 [M]" " H-NMR (600 MHz,CDCl;)5:
0.90(3H,t,]=6.8 Hz,H-18),1.31(14H, brs, H-3-
7,15-16),1.61(2H, m, H-17),2.30 (2H,q. ] = 7.4
Hz,H-8),2.35(2H,t,]=7.4 Hz,H-2),2.52(2H.,1,
J=7.4 Hz,H-14),5.96(1H,dt,]J=7.6,11.1 Hz, H-

9),6.12(1H,t,J=11.3 Hz,H-10),6.18(1H.d,J=
15.4 Hz,H-12),7. 47(1H,dd,]=11.3,15.4 Hz,H-
11 ;¥ C-NMR (150 MHz, CDCly) 8: 14.1 (C-18),
22.7(C-17),24.3(C-15) ,24.8(C-3),28.5(C-4),29.1
(C-6),29.1(C-8),29.2(C-5),29.4(C-7),31.7(C-
16),34.2(C-2),41.4(C-14),127.2(C-10),129.5(C-
12),137.3(C-11),142.7(C-9),179.6 (C-1),201.6
(C-13), FRE e 5 SCHRH I /Y 139 -+ /Uil —
IR —3 (Mei et al.,2000), S EEY 12 K
13-BREE-1 ik IR .

Ew 13 JEEE, 5+ CsHy O, L, ET-
MS:m/z 294 [M]"," H-NMR(600 MHz,CDCI,)3d:
0.89(3H,t,J=7.1 Hz,H-16),1.33(2H,m, H-15),
1.44(2H,br.s, H-5),1.63(2H, m, H-3),2.18 (2H,
br.s.m, H-6),2.36 (2H,t,] =7.7 Hz, H-2), 2.54
(2H,t,]=7.6 Hz,H-12),6.09(1H,d,J=15.5 Hz,
H-10),6.17(2H, m, H-7,8),7.14 (1H, m, H-9);
¥ C-NMR(150 MHz,CDCl;)8:14.1(C-16) ,22.6 (C-
15),24.3(C-13),24.8(C-3),28.8(C-5),29.1(C-4),
31.7(C-14),33.2(C-6),34.0(C-2),40.7(C-12),
128.1(C-8),129.1(C-10),143.0(C-9), 145.45 (C-
7),178.8(C-1),201.4(C-11), | iR B 5 SClik 3R
B E-7,9-11- B B AR IR — B (K B 4, 20100 , ik
YA EY 13 R E-7,9-11- R FEAR AR

k& 14 K, 57X CsHi O,
ESI-MS:m/z 285 [M+Na]" ,'H-NMR(600 MHz,
CDCI;)8:1.60(3H,s, H-15),2.15(1H, m, H90¢) ,
2.19(1H,m,H-88),2.25(1H, m, H-3a),2.35(1H,
m,H-38),2.56 (1H, m, H-7),2.90(1H, m, H-9p) ,
3.38(1H,m, H-28),4.58(1H,dd,] =9.0,10.0 Hz,
H-6),4.91(1H,d,J=10.0,H-5),5.51 (1H,d,] =
2.9 Hz,H-13b),5.68(1H,dd,] =3.7,13.0 Hz, H-
1),6.24(1H,d,J=3.4 Hz,H-13a) ;" C-NMR (150
MHz,CDCl;)8:17.0(C-15),26.7(C-2),30.1(C-8),
36.7(C-9),39.2(C-3),50.3(C-7),82.1(C-6),120.1
(C-13),126.0(C-5),130.3 (C-10), 139.8 (C-4),
143.2(C-11),149.9(C-1),170.6 (C-12),173.3(C-
14), FiREE 5 SCHRHE 1Y 2 SR — B (Klau-
dia et al.,2010) , U EAL B W) 14 R A KR,

k& 15 gk, 5 ¥Rk CrHy O, El-
MS:m/z 387 [M]" " H-NMR (600 MHz,CDCl;)5:
0.67(3H,s, H-18),1.00(3H.,s, H-19),3.52 (1H,
m,H-3),5.34(1H, m, H-6) ;¥ C-NMR (150 MHz,
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CDCl;)8:12.1(C-18),18.9(C-21),19.2(C-19),21.2
(C-11),22.8(C-26),22.8(C-27),23.2(C-23),24.5
(C-15),28.4(C-16),28.4(C-25),29.9(C-22),31.8
(C-2),32.1(C-7),32.1(C-8),36.4(C-20),36.7(C-
10),37.4(C-1),39.9(C-12),39.9(C-24),42.5(C-
13),42.5(C-4),50.3(C-9),56.2(C-17),56.9(C-
14),72.0(C-3),121.9(C-6),140.9(C-5), | iR %
530k B 1Y 35 R HS -5 — B ox) U AR,
2012) BB 15 R 33- B H -5 M.

& 16 R ARy . 128 Co His O,
ESI-MS: m/z 575 [M]"." H-NMR (600 MHz,
CDCl;)8:0.82-0.87(24H, br.s, H-1,32-35,38-40) ,
1.24(3H,s,H-36),1.65(3H,s,H-37),1.95(2H,1,]
=7.3 Hz,H-20),2.15(2H,m,H-17),2.71(1H, t,]
=6.3 Hz, H-15),5.39(1H,t,] =6.9 Hz,H-18);
¥ C-NMR(150 MHz,CDCl;)8:14.3(C-37),16.4(C-
36),19.8(C-35),19.9(C-38),19.9(C-39),19.9(C-
34),22.8(C-1),22.8(C-32),22.9(C-40),22.9 (C-
33),24.7(C-25),24. 7(C-4),24.7(C-16),24.7(C-
8),24.7(C-29),25.0(C-12),25.4(C-21),28.2(C-
2),28.2(C-31),29.6(C-17),29.8(C-24),32.9 (C-
10),33.1(C-6),33.1(C-23),33.1(C-27),36.9(C-
22),37.5(C-11),37.6 (C-5),37.6 (C-9),37.6 (C-
28),37.7(C-7),37.7(C-26),39.6(C-3),39.6(C-
13),39.6(C-30),40.1(C-20),59.7(C-14),63.3(C-
15),123.3(C-18),140.5(C-19), I & Bt 5 ¢k
238 (1) R IR 5 — 2 (Delahais ez al.,1997) , i
YEALE Y 16 AR IR

ke 17 Ak, ¥Rk CiHy,Os,
ESI-MS: m/z 610 [M]",' H-NMR (600 MHz,
CDCI;)8:0.75(3H, s, H-26),0.83(3H, s, H-25),
0.93(3H,s,H-24),0.97(3H,s, H-27),1.25(4CH, ,
br.s, H-4'-7"),1.69(3H,s, H-30),2.26 (2H.t,] =
7.5 Hz,H-2"),2.35(1H, m, H-19),3.80(1H, s, H-
28a).3.82(1H,s,H-28b),4.45(1H.dd.]=7.5.10.5
Hz,H-3),4.73,4.60 (2H, brs , H-29);"* C-NMR
(150 MHz,CDCl;)8:14.2(C-11"),14.8(C-27) ,15.5
(C-24),16.1(C-25),16.3(C-26),18.4(C-6),19.5
(C-30),21.0(C-11),22.8(C-10"),24.8(C-8"),25.6
(C-12),27.5(C-15),28.1(C-23),29.2(C-8'),29.4
(C-16),29.4(C-7"),29.5(C-6"),29.6 (C-5"),29.8
(C-21),29.8(C-4"),30.6(C-9"),32.0(C-3"),32.7
(C-2"),34.0(C-7),34.5(C-22),37.2(C-10) ,37.8(C-

13),38.5(C-1),38.8(C-4),40.8(C-8),42.6(C-14),
47.0(C-17),48.4(C-18),49.4(C-19),50.7(C-9),
55.5(C-5),56.5(C-28),79.2(C-3),150.5(C-20),
109.8(C-29),181.2(C-1") ., L ib%ds 5 STk #3819
28-O-H FEFR TR A #E I — 3 (Harish ez al.,2010),
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