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A new triterpene from Ixeris chinensis

WANG lJin-lan, WANG Dan, LI Jun, ZHAO Ming, ZHANG Shu-jun
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Abstract: Objective To study the chemical constituents of Ixeris chinensis. Methods The chemical constituents were isolated and
purified by chromatography of silica gel column and HPLC, and their structures were elucidated by spectral analysis. Results Nine
triterpenoids were isolated and identified as 20a-peroxide-3B-uvaol-21-en (1), 38,210-dihydroxylupen-18-en (2), 3B,25-dihydroxy-
tirucalla-7,23-diene (3), 21a-hydroxy-taraxasterol-20(30)-en (4), lupeol (5), 3-uvaol (6), 3B-oleanol-18-en (7), 3B-oleanol (8), and

3B-uvaol-20-en (9). Conclusion Compound 1 is a new compound, named ixeritriterpenol, and compound 7 is isolated from 1.

chinensis for the first time.
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D. E. F. G 254521l s 2 =i b a1
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Finnigan 22w ); -l 2% m R8O (3% 4% . HITACHI
L-7100 %%, HITACHI L-3350 72416kl 2%, GL
SCIRNCES Inc. Inertsil PREP-ODS ®10 mmX 250
mm F1 PREP-Sil ®10 mm X 250 mm ANEH K Fh
WA (200~300 H) N Bl T =5
JA ISR ST

Pt eSS A, 2013 4E 5 H 21 HER T
FEFEME IR K2R N, 45555 M8 SR K 2R R 2 %
AR S e A R 4B 33 Iveris chinensis (Thunb.)
Nakai. FpA (1C-20130521) {RAE T 555 K K2
RIRANIIWFTE
2 EBESH

PricErp SIS A 21 kg, MYHEE ARG
KEOHE 501 EilEi 3d Jaigid, EE 4R, &
HORHRPE, W45 % 200 mL 47, n 300 mL
AIRE, I IE K. BER LBEANE T RS> B A%
W3 GRS HINADOR, Wedifd it CliAe
W) 12.5 g BEIR CBEAH) 20.9 g 1E T BEAEIRY)
24.0 g.

IECREAY) 12.5 ¢ FHRERAE IS5, Kk
FIE Cle-BERR 205 (8 1 2. 61 4) Hl 100%MEE 1% 2

BUEML, HKHE TLC 0 M 45 R & AR 4, 1931 7
A4y F1~F7. F3 (3.8 g) I IEAHE 14 HPLC (i
SIA M IE CRe-BE IR £l 65 @ 35, AR E 5
mL/min) 7385, 3% F3-1 (g=4.90 min, 3.5 g).
F3-2 (xg=6.16~7.19 min, 105.1 mg). F3-3 (=
10.17 min, 40.3 mg).

F3-2 (105.1 mg) FIEAIF-l# HPLC (Jish
A A IE Ot -BE R 2.8 8 & 2, BB 5 mL/min)
yesaith, BAE 1 ((g=18.66 min, 10.4 mg).
2 (tg=13.34 min, 5.8 mg) Al 1 MRS F3-2-3
(tg=15.95 min, 9.0 mg). Hf F3-2-3 H A4
HPLC (JishAH ol FEE-L0-7K 40 250 &5, AR
& 5 mL/min) 73 B 4lifl, 154654 3((r=13.50 min,
1.6 mg). 4 (g=14.30 min, 4.9 mg).

HUF3-1 (178.3 mg) H ARl & HPLC (i
AN 100% T EE, ARG E 5 mL/min) 70 &, 14
F| F3-1-1 (1g=3~~18 min, 89.3 mg). F3-1-2 (1y=20.88
min, 20.9 mg). F3-1-3 (fR=24.54 min, 36.3 mg).
F3-1-4 (t=26.82 min, 31.8 mg). F3-1-2 fIFAH>F
il % HPLC (JRBhAHA IE Cbi-FEIR L5 8 - 2, AR
Wt 5 mL/min) 7y &gk, BHEY 5 (r=38.12
min, 14.8 mg); F3-1-4 HIEAH -4 HPLC (i3l

A IECR-BERR A0S 7 ¢ 3, AR E 5 mL/min)
srEaith, fMbAY 6 (1r=8.10 min, 14.8 mg);
F3-1-3 A4 HPLC (JshAf A - 2.1 -
7K 200 1100 : 5, AR E 5 mL/min) 22404k,
BUAEY T (1g=43.53 min, 5.6 mg). 8 (g=45.18
min, 4.6mg). 9 ({fg=47.92 min, 9.3 mg).
3 HMERE

wEY 1. LEEH IR (EtOAc), mp
107~110 C; [o] +37.74° (¢ 0.800, CHCL). 'H-NMR
(500 MHz, CDCls) # 6 0.76 (3H, s), 0.83 (3H, s),
0.88 (3H, s), 0.94 (3H, s), 0.96 (3H, s), 1.03 (3H, s),
1.17 (3H, s) 25 7 AR FFIE, 76 6 1.22 (3H, d,
J=6.5Hz) 5t 1 MXUER L, 78 65.67 (1H, d,
J=9.8 Hz) 1543 (1H,d,J=9.8 Hz) &2 M5
MORBRFHIE ¥, 7€ 6 3.20 (1H, dd, J=11.5, 5.0
Hz) 45 1 ANES LRI, IR R
LA FFEE T T PC-NMR (125 MHz, CDCly)
25 H 30 MK 5, 760 145.0, 125.8 45iH 1
X, TAE 0 83.3 Al 79.0 45 HY 2 NS, E W]
A0 1 AR, 275 FREE IR, IR fE
16 19 88 20 {7 A7 7R U 5 5 b 8 =t o #H
HMBC (& 1) A%, H-23. H-24 #55 C-3 %,
FW 3 A X iT H-30 5 C-19. C-20.
C-21 FH2%, H-28 5 C-22 #Hi2%, RIAXUEALE 21, 22
Pr b, 20 REAFAESA AR . JEE DAL 45 SRS S
1 AIAEA 3,20- - FRFE-2 10U % SR be it — il 25 440

KA L ARk, fEEAT NOESY 5%
Ry, RIIL G R AT AR, TE A
HPLC (FhAHAIE CbE-BEIR L8 7 2 3, AR
5mL/min) 7%, LAY 10 ((g=11.53 min, 8.6
mg). 11 (z=233.48 min, 0.9 mg). ¥l
'H-NMR. "“C-NMR. HMQC. HMBC L} 43 #%
T, e A 10 A1 11 4R . LA 10
) NOESY sE4a 44 (B 1) %M, H-21. H-22 46
5 H-18 #15¢, H-22 5 H-28 fHC, RFIHFEIM 4T
o f7; H-29 5 H-13 K H-27 #i2%, F£HWJ 29 {7 %L
WAL T a fi. HTAEY 10 KFETHAEY 1, Hik
AW 1 H CDCL W G AN AT AR T, i
Nk LR AL (94.3%) A T 1A 10 A1
11, £HZALEWAE CDClL WP RANESE o A,
m A& 110 C-20 k2= B (EH A 83.3, bk
TIEA N R, RUER LAY 1 20 f7iE
HILERE, il THAEY) 10 AR T o fr,
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E1 &1, 10, 11 MR EZE HMBC 1 NOESY
Fig. 1 Structures of compounds 1, 10, and 11, and key HMBC and NOESY

I I 12242 E [0 90 3 A s A OB i I 7K P &
B, HIk# et &Y 1 SR 200 S SE-3B-
B HREE-21-45 . HAABEE DN : "TH-NMR (500 MHz,
CDCly) 8: 5.67 (1H, d, J= 9.8 Hz, H-22), 5.43 (1H, d,
J =9.8 Hz, H-21), 3.20 (1H, dd, J = 11.5, 5.0 Hz,
H-3), 2.16 (1H, m, H-12), 1.86 (1H, m, H-19), 1.82
(1H, m, H-13), 1.72 (2H, m, H-15, 18), 1.68 (1H, m,
H-1), 1.60 (2H, m, H-2), 1.50 (3H, m, H-6, 16), 1.48
(1H, m, H-11), 1.39 (2H, m, H-7), 1.31 (1H, m, H-9),
1.28 (1H, m, H-11), 1.26 (2H, m, H-12, 16), 1.22 (3H,
d, J = 6.5 Hz, H-29), 1.17 (3H, s, H-30), 1.03 (3H, s,
H-26), 1.02 (1H, m, H-15), 0.96 (3H, s, H-23), 0.94
(3H, s, H-27), 0.88 (3H, s, H-28), 0.87 (1H, m, H-1),
0.83 (3H, s, H-25), 0.76 (3H, s, H-24), 0.69 (1H, dd,
J=10.0, 2.0 Hz, H-5); "*C-NMR (125 MHz, CDCls)
5: 145.0 (d, C-22), 125.8 (d, C-21), 83.3 (s, C-20),
79.0 (d, C-3), 55.1 (d, C-5), 49.5 (d, C-9), 44.2 (d,
C-18), 43.4 (s, C-14), 41.2 (s, C-8), 40.1 (d, C-19),
38.8 (s, C-4), 38.6 (t, C-1), 38.0 (d, C-13), 37.0 (s,
C-10), 36.9 (s, C-17), 36.1 (t, C-16), 34.2 (t, C-7),
28.0 (q, C-23), 27.8 (t, C-12), 27.4 (t, C-2), 26.5 (t,
C-15), 24.7 (q, C-30), 21.2 (t, C-11), 19.4 (g, C-28),
18.4 (t, C-6), 16.5 (q, C-29), 16.1 (q, C-25), 15.9 (q,
C-26), 15.4 (q, C-24), 15.1 (g, C-27).

KTAEY 11, HEWE T 72347 NMR &
HFEFER T CDCL 1E M7, CDCly 4rfi# =BT
T (1) DCL LAY 10 RN EIN 5 22 A I s 3.
ST

tEY 2. LEEH R (EtOAC), mp
154~157 ‘C. 'H-NMR (500 MHz, CDCl3) J: 5.18
(1H, ddd, J = 6.0, 3.5, 2.0 Hz, H-21), 3.21 (1H, dd, J =
11.5, 5.0 Hz, H-3), 3.05 (1H, dq, J = 6.8, 6.8 Hz,
H-20), 2.63 (1H, dt, J = 12.0, 2.0 Hz, H-13), 1.95 (1H,

ddd, J=12.0, 7.5, 3.3 Hz, H-12), 1.84 (1H, d, J = 6.0
Hz, H-22), 1.82 (1H, d, J = 3.5 Hz, H-22), 1.80 (1H,
brd, J = 4.0 Hz, H-16), 1.76 (1H, dd, J = 9.0, 4.0 Hz,
H-1), 1.64 (1H, brt, J = 4.0 Hz, H-16), 1.63 (2H, m,
H-2), 1.56 (1H, m, H-11), 1.52 (1H, m, H-6), 1.48
(1H, m, H-7), 1.44 (1H, brd, J = 4.0 Hz, H-16), 1.40
(1H, m, H-6), 1.37 (1H, m, H-7), 1.32 (1H, m, H-11),
1.31 (1H, m, H-9), 1.15 (1H, m, H-12), 1.12 (3H, d,
J = 6.8 Hz, H-30), 1.10 (3H, s, H-26), 1.09 (1H, m,
H-15), 1.03 3H, d, J = 6.8 Hz, H-29), 1.02 3H, s,
H-28), 0.98 (1H, m, H-1), 0.97 (3H, s, H-23), 0.94
(3H, s, H-27), 0.88 (3H, s, H-25), 0.76 (3H, s, H-24),
0.70 (1H, m, H-5); “C-NMR (125 MHz, CDCl;) 6
150.0 (s, C-18), 135.7 (s, C-19), 91.5 (d, C-21), 79.0
(d, C-3), 55.3 (d, C-5), 50.8 (d, C-9), 47.5 (s, C-17),
44.6 (s, C-14), 44.1 (t, C-22), 41.0 (s, C-8), 40.2 (d,
C-13), 38.9 (s, C-4), 38.8 (t, C-1), 37.2 (s, C-10), 36.9
(t, C-16), 35.0 (t, C-7), 28.0 (t, C-15), 27.9 (q, C-23),
274 (t, C-2), 26.5 (q, C-28), 25.7 (d, C-20), 23.8 (q,
C-30), 21.5 (t, C-12), 21.3 (t, C-11), 21.1 (g, C-29),
18.3 (t, C-6), 16.7 (q, C-25), 16.5 (g, C-26), 15.5 (q,
C-27), 15.4 (q, C-24). LA bFXd 5 cmkipag—=0,
WS EE) 2 T 33,210 —FEFE P B - 18-Hi o
&Y 3. LEEW IR E (EtOAc), mp
122~125 “C. 'H-NMR (500 MHz, CDCl3) &: 5.68
(1H, ddd, J = 16.0, 7.8, 6.0 Hz, H-23), 5.52 (1H, brd,
J = 16.0 Hz, H-24), 5.26 (1H, dd, J = 6.0, 3.0 Hz,
H-7), 3.25 (1H, dd, J = 11.5, 4.1 Hz, H-3), 2.22 (1H,
m, H-9), 2.20 (2H, m, H-22), 2.14 (1H, m, H-6), 1.98
(1H, m, H-6), 1.78 (3H, m, H-11, 12), 1.69 (1H, m,
H-1), 1.65 (2H, m, H-16), 1.62 (2H, m, H-2), 1.60
(1H, m, H-12), 1.48 (1H, m, H-17), 1.47 (2H, m,
H-15), 1.46 (1H, m, H-20), 1.34 (6H, s, H-26, 27),
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1.30 (1H, dd, J = 6.5, 2.5 Hz, H-5), 1.14 (1H, m, H-1),
0.97 (3H, s, H-29), 0.96 (3H, s, H-28), 0.87 3H, d, J =
7.0 Hz, H-21), 0.86 (3H, s, H-30), 0.82 (3H, s, H-18),
0.74 (3H, s, H-19); "*C-NMR (125 MHz, CDCl) §:
145.7 (s, C-8), 134.4 (d, C-24), 130.8 (d, C-23), 117.9
(d, C-7), 82.3 (s, C-25), 79.3 (d, C-3), 52.7 (d, C-17),
51.1 (s, C-13), 50.6 (d, C-5), 48.9 (d, C-9), 43.6 (s,
C-14), 39.2 (t, C-22), 39.0 (s, C-4), 37.2 (t, C-1), 36.4
(d, C-20), 34.9 (s, C-10), 34.0 (t, C-15), 33.7 (t, C-12),
28.1 (t, C-2), 27.7 (t, C-16), 27.6 (g, C-28), 27.2 (q,
C-30), 24.4 (q, C-26), 24.3 (q, C-27), 23.9 (t, C-6),
22.0 (g, C-18), 18.5 (q, C-21), 18.1 (t, C-11), 14.7 (q,
C-29), 13.1 (q, C-19). PA_L-#d 5 ek —5,
MR G 3 3B,25- R - H B KE-7,23- i

WwEY 4. LEFEWOREAE (EtOAC), mp
153~155.5 “C. 'H-NMR (500 MHz, CDCl;) §: 5.12
(2H, s, H-30), 4.58 (1H, dd, J = 9.5, 4.7 Hz, H-21),
3.20 (1H, dd, J = 11.0, 5.2 Hz, H-3), 2.17 (1H, dq, J =
7.2, 7.0 Hz, H-19), 1.94 (1H, dd, J = 14.7, 10.0 Hz,
H-22), 1.71 (1H, dt, J = 13.5, 3.6 Hz, H-1), 1.63 (2H,
m, H-2, 12), 1.58 (2H, m, H-2, 11), 1.53 (1H, m,
H-13), 1.50 (1H, m, H-6), 1.44 (1H, m, H-15), 1.38
(2H, m, H-7), 1.34 (2H, m, H-6, 11), 1.30 (1H, m,
H-9), 1.25 (1H, m, H-16), 1.18 (2H, m, H-15, 22),
1.17 (1H, m, H-16), 1.16 (3H, d, J = 7.0 Hz, H-29),
1.08 (1H, dd, J = 10.5, 7.2 Hz, H-18), 1.01 (3H, s,
H-26), 0.97 (3H, s, H-23), 0.94 (1H, m, H-12), 0.93
(3H, s, H-27), 0.92 (1H, m, H-1), 0.85 (3H, s, H-25),
0.81 (3H, s, H-28), 0.76 (3H, s, H-24), 0.69 (1H, brd,
J = 9.3 Hz, H-5); “C-NMR (125 MHz, CDCl3) ¢:
149.9 (s, C-20), 117.8 (t, C-30), 85.1 (d, C-21), 79.0
(d, C-3), 55.3 (d, C-5), 50.4 (d, C-9), 47.7 (d, C-18),
44.0 (t, C-22), 42.1 (s, C-14), 40.9 (s, C-8), 39.1 (d,
C-13), 38.9 (s, C-4), 38.7 (t, C-1), 37.9 (d, C-19), 37.6
(t, C-16), 37.1 (s, C-10), 34.0 (t, C-7), 33.9 (s, C-17),
27.8 (q, C-23), 27.5 (g, C-29), 27.4 (t, C-2), 26.4 (t,
C-15), 26.2 (t, C-12), 21.4 (t, C-11), 18.7 (g, C-28),
18.3 (t, C-6), 16.3 (g, C-25), 15.9 (g, C-26), 15.4 (q,
C-24), 14.7(q, C-27). LA F%di 55 ok — 2,
WS 2B 4 0 21 a-FRHEH A T S IE-20(30) -4 «

&) 5: LEEW AR (EtOAC), mp 201.5~
204 ‘C. 'H-NMR (500 MHz, CDCl3) &: 4.68 (1H, d,
J = 2.4 Hz, H-29), 456 (1H, dd, J = 2.4, 1.2 Hz,

H-29), 3.19 (1H, dd, J = 11.5, 5.0 Hz, H-3), 2.37 (1H,
ddd, J=12.0, 11.0, 6.0 Hz, H-19), 1.92 (1H, m, H-12),
1.68 (3H, H-30), 1.65 (3H, m, H-11, 15), 1.63 (1H, m,
H-1), 1.59 (1H, m, H-2), 1.58 (1H, m, H-13), 1.51
(1H, m, H-6), 1.46 (1H, m, H-16), 1.38 (2H, m, H-7),
1.37 (1H, m, H-16), 1.36 (2H, m, H-6, 22), 1.34 (2H,
m, H-18, 21), 1.30 (1H, m, H-12), 1.27 (1H, m, H-21),
1.26 (1H, m, H-9), 1.19 (1H, m, H-22), 1.06 (1H, m,
H-11), 1.03 (3H, s, H-26), 0.97 (3H, s, H-23), 0.94
(3H, s, H-27), 0.90 (1H, m, H-1), 0.83 (3H, s, H-25),
0.78 (3H, s, H-28), 0.76 (3H, s, H-24), 0.69 (1H, brd,
J =10.5 Hz, H-5); "*C-NMR (125 MHz, CDCl;) ¢:
151.0 (s, C-20), 109.3 (t, C-29), 79.0 (d, C-3), 55.3 (d,
C-5), 50.4 (d, C-9), 48.3 (d, C-18), 47.8 (d, C-19),
43.0 (s, C-17), 42.8 (s, C-14), 40.8 (s, C-8), 40.0 (t,
C-22), 38.9 (s, C-4), 38.7 (t, C-1), 38.0 (t, C-13), 37.2
(s, C-10), 35.6 (t, C-16), 34.3 (t, C-7), 29.8 (t, C-21),
28.0 (g, C-23), 27.5 (t, C-15), 27.4 (t, C-2), 25.1 (t,
C-12), 20.9 (t, C-11), 19.3 (q, C-30), 18.3 (t, C-6),
18.0 (q, C-28), 16.1 (q, C-25), 16.0 (q, C-26), 15.4 (q,
C-24), 14.5 (q, C-27). LA 4o 5 Soikaian —850,

WU A 5 P .

WEY 6: LEBEBWHERGE (EtOAC), mp
179~181 ‘C. 'H-NMR (500 MHz, CDCl;) d: 5.12
(1H, dd, J=3.7, 3.5 Hz, H-12), 3.22 (1H, dd, J = 11.0,
5.1 Hz, H-3), 2.00 (1H, ddd, J = 14.0, 13.0, 4.5 Hz,
H-15), 1.90 (2H, m, H-11), 1.83 (1H, m, H-16), 1.66
(1H, m, H-1), 1.60 (1H, m, H-2), 1.54 (1H, m, H-6),
1.53 (1H, m, H-7), 1.52 (1H, m, H-9), 1.44 (1H, m,
H-6), 1.41 (1H, m, H-22), 1.38 (1H, m, H-21), 1.31
(1H, m, H-7), 1.30 (1H, m, H-18), 1.28 (1H, m, H-19),
1.27 (1H, m, H-22), 1.25 (1H, m, H-21), 1.07 (3H, s,
H-27), 1.02 (1H, m, H-1), 1.01 (3H, s, H-26), 0.99
(3H, s, H-23), 0.98 (1H, m, H-16), 0.95 (3H, s, H-25),
0.92 3H, d, J= 6.0 Hz, H-30), 0.89 (1H, m, H-15),
0.86 (1H, m, H-20), 0.80 (3H, s, H-24), 0.79 (3H, s,
H-28), 0.78 (3H, d, J = 6.0 Hz, H-29), 0.73 (1H, brd,
J =110 Hz, H-5); “C-NMR (125 MHz, CDCl;) ¢:
139.6 (s, C-13), 124.4 (d, C-12), 79.0 (d, C-3), 59.1 (d,
C-18), 55.2 (d, C-5), 47.7 (d, C-9), 42.0 (s, C-14), 41.5
(t, C-22), 40.0 (s, C-8), 39.7 (d, C-19), 39.6 (d, C-20),
38.8 (s, C-4), 38.7 (t, C-1), 36.9 (s, C-10), 33.8 (s,
C-17), 32.9 (t, C-7), 31.3 (t, C-21), 28.8 (t, C-15), 28.1
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(q, C-23, 28), 26.6 (t, C-2, 16), 23.4 (t, C-11), 23.3 (q,
C-27), 21.4 (q, C-30), 18.4 (t, C-6), 17.5 (q, C-29),
16.9 (q, C-26), 15.7 (q, C-25), 15.6 (q, C-24). LL_E3
55 ScwkAR s — 30, W A 6 04 3B- 15 R

WEY 7. LOFEVEHPREA (EtOAC), mp
175~178 “C. 'H-NMR (500 MHz, CDCL) o: 4.85
(1H, s, H-19), 3.21 (1H, dd, J = 11.5, 5.0 Hz, H-3),
2.26 (1H, ddd, J = 12.0, 3.5, 1.5 Hz, H-13), 1.79 (1H,
ddd, J = 14.0, 13.0, 4.9 Hz, H-15), 1.74 (1H, dt, J =
13.0, 3.7 Hz, H-1), 1.62 (2H, m, H-2), 1.54 (1H, m,
H-11), 1.50 (1H, m, H-6), 1.47 (1H, m, H-7), 1.46
(1H, m, H-12), 1.43 (1H, m, H-21), 1.40 (2H, m,
H-22), 1.35 (1H, m, H-6), 1.32 (3H, m, H-7, 16), 1.28
(1H, m, H-21), 1.26 (1H, m, H-11), 1.25 (1H, m, H-9),
1.10 (1H, m, H-12), 1.08 (3H, s, H-26), 1.07 (1H, m,
H-15), 1.02 (3H, s, H-28), 0.97 (3H, s, H-23), 0.94
(6H, s, H-29, 30), 0.92 (1H, m, H-1), 0.88 (3H, s,
H-25), 0.77 (3H, s, H-24), 0.74 (3H, s, H-27), 0.70
(1H, dd, J=11.5, 2.0 Hz, H-5); “C-NMR (125 MHz,
CDCls) d: 142.7 (s, C-18), 129.7 (d, C-19), 79.0 (d,
C-3), 55.3 (d, C-5), 51.2 (d, C-9), 43.3 (s, C-14), 40.7
(s, C-8), 39.0 (d, C-13), 38.9 (s, C-4), 38.4 (t, C-1),
37.7 (t, C-16), 37.4 (t, C-22), 37.2 (s, C-10), 34.6 (t,
C-7), 34.3 (s, C-17), 33.3 (t, C-21), 32.4 (s, C-20),
31.3 (g, C-29), 29.2 (q, C-30), 28.0 (q, C-23), 27.5 (t,
C-15), 27.4 (t, C-2), 26.2 (t, C-12), 25.3 (q, C-28),
21.1 (t, C-11), 183 (t, C-6), 16.7 (q, C-26), 16.1 (q,
C-25), 15.4 (q, C-24), 14.6 (q, C-27). LA EX¥s 5 ik
W8, M AEY T 3B R EE-18-4

&Y 8: TtaiEER A& (EtOAC), mp
193.5~195 C. 'H-NMR (500 MHz, CDCl;) J: 5.18
(1H, t, J = 3.5 Hz, H-12), 3.22 (1H, dd, J = 11.0, 4.7
Hz, H-3), 1.99 (1H, m, H-22), 1.93 (1H, dd, J = 15.0,
4.5 Hz, H-18), 1.86 (2H, m, H-11), 1.77 (1H, m,
H-15), 1.67 (1H, d, J = 13.5, Hz, H-19), 1.63 (2H, m,
H-2), 1.61 (1H, m, H-1), 1.56 (1H, m, H-6), 1.54 (1H,
m, H-9), 1.51 (1H, m, H-7), 1.44 (1H, m, H-6), 1.42
(1H, dt, J = 14.0, 4.5 Hz, H-16), 1.32 (1H, m, H-21),
1.31 (1H, m, H-7), 1.32 (3H, m, H-7, 16), 1.22 (1H,
dt, J = 14.0, 4.5 Hz, H-16), 1.12 (3H, s, H-27), 1.10
(1H, m, H-21), 1.01 (1H, m, H-19), 1.00 (3H, s,
H-24), 0.97 (3H, s, H-26), 0.95 (1H, m, H-15), 0.94
(1H, m, H-1), 0.93 (3H, s, H-25), 0.87 (6H, s, H-29,

30), 0.83 (3H, s, H-28), 0.82 (1H, m, H-22), 0.79 (3H,
s, H-23), 0.74 (1H, dd, J = 10.0, 1.5 Hz, H-5);
BC-NMR (125 MHz, CDCls) 6: 145.2 (s, C-13), 121.7
(d, C-12), 79.0 (d, C-3), 55.2 (d, C-5), 47.6 (d, C-9),
47.2 (d, C-18), 46.8 (t, C-19), 41.7 (s, C-14), 39.8 (s,
C-8), 38.8 (s, C-4), 38.6 (t, C-1), 37.1 (t, C-22), 37.0
(s, C-10), 34.7 (t, C-21), 33.3 (q, C-29), 32.7 (t, C-7),
32.5 (s, C-17), 31.1 (s, C-20), 28.4 (g, C-28), 28.1 (q,
C-23), 27.2 (t, C-2), 26.9 (t, C-16), 26.2 (t, C-15), 26.0
(q, C-27), 23.7 (g, C-30), 23.5 (t, C-11), 18.4 (t, C-6),
16.8 (q, C-26), 15.6 (q, C-25), 15.5 (q, C-24). LA L%k
5 ckdaE 8, Mt 8 3B EE.
&Y 9: TLEFEHEIRAGAE (EtOAc), mp
160~162 °C. '"H-NMR (500 MHz, CDCl3) 6: 5.26 (H,
brd, J = 6.8 Hz, H-21), 3.21 (1H, dd, J = 11.0, 5.0 Hz,
H-3), 1.73 (1H, m, H-15), 1.71 (1H, m, H-1), 1.70
(1H, m, H-22), 1.63 (3H, s, H-30), 1.62 (1H, m, H-2),
1.60 (1H, m, H-13), 1.56 (2H, m, H-2, 19), 1.53 (1H,
m, H-6), 1.52 (2H, m, H-11, 22), 1.39 (2H, m, H-7),
1.38 (1H, m, H-6), 1.30 (1H, m, H-16), 1.28 (1H, m,
H-9), 1.26 (1H, m, H-11), 1.22 (2H, m, H-12), 1.20
(1H, m, H-16), 1.04 (3H, s, H-26), 1.02 (1H, m,
H-18), 0.98 (3H, s, H-29), 0.97 (3H, s, H-24), 0.95
(3H, s, H-27), 0.94 (1H, m, H-1), 0.93 (1H, m, H-15),
0.85 (3H, s, H-25), 0.77 (3H, s, H-23), 0.73 (3H, s,
H-28), 0.70 (1H, d, J= 10.0 Hz, H-5); "*C-NMR (125
MHz, CDCly) &: 139.8 (s, C-20), 118.9 (d, C-21), 79.0
(d, C-3), 55.3 (d, C-5), 50.4 (d, C-9), 48.7 (d, C-18),
423 (s, C-14), 42.2 (t, C-22), 41.1 (s, C-8), 39.2 (d,
C-13), 38.9 (s, C-4), 38.8 (t, C-1), 37.1 (s, C-10), 36.7
(t, C-16), 36.3 (d, C-19), 34.4 (s, C-17), 34.2 (t, C-7),
28.0 (q, C-23), 27.6 (t, C-12), 27.4 (t, C-2), 27.0 (t,
C-15), 22.6 (g, C-29), 21.6 (t, C-11, g, C-30), 18.3 (t,
C-6), 17.7 (g, C-28), 16.3 (q, C-25), 16.1 (g, C-26),
15.4 (q, C-24), 14.7 (q, C-27). LA L% 5 SCik R
S, WA 9 0 3-1 IREE-20-44 .
& 10: LEIEH AR E (CHCL), mp
218.5~220 C; [a]X +60.16° (¢ 0.246, CHCL);
HR-EI-MS m/z: 440365 7 [M]", 4t 7+ =R
CsoHus0, (BFHIB{H 440.365 4). 'H-NMR (500 MHz,
CDCly) &: 5.05 (1H, s, H-30), 4.87 (1H, s, H-30), 3.47
(1H, d, J = 4.6 Hz, H-21), 3.20 (1H, dd, J = 11.5, 5.0
Hz, H-3), 2.91 (1H, d, J = 4.6 Hz, H-22), 2.00 (1H, dq,
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J=1.0, 7.0 Hz, H-19), 1.78 (1H, dt, J = 14.0, 4.0 Hz,
H-12), 1.72 (1H, m, H-15), 1.70 (1H, m, H-1), 1.64
(1H, m, H-13), 1.62 (1H, m, H-2), 1.54 (3H, m, H-2,
6, 12), 1.40 (1H, m, H-6), 1.39 (1H, m, H-18), 1.38
(2H, m, H-7), 1.29 (1H, m, H-9), 1.28 (2H, m, H-11),
1.24 (1H, ddd, J = 14.0, 12.0, 4.0 Hz, H-16), 1.16 (1H,
ddd, J = 12.0, 12.0, 4.0 Hz, H-12), 1.07 (1H, m,
H-15), 1.05 (3H, d, J = 7.0 Hz, H-29), 1.03 (3H, s,
H-26), 0.97 (3H, s, H-23), 0.95 (3H, s, H-27), 0.93
1H, m, H-1), 0.84 (3H, s, H-25), 0.81 (3H, s, H-28),
0.76 (3H, s, H-24), 0.69 (1H, m, H-5); "*C-NMR (125
MHz, CDCl3) d: 151.4 (s, C-20), 112.0 (t, C-30), 79.0
(d, C-3), 64.0 (d, C-22), 56.0 (d, C-21), 55.3 (d, C-5),
50.4 (d, C-9), 42.3 (s, C-14), 42.2 (d, C-18), 41.0 (s,
C-8), 38.9 (s, C-4), 38.7 (t, C-1), 37.9 (t, C-13), 37.1
(s, C-10), 36.3 (s, C-17), 36.2 (d, C-19), 34.1 (t, C-7),
33.6 (t, C-16), 28.0 (q, C-23), 27.4 (t, C-2), 27.2 (q,
C-29), 26.5 (t, C-15), 26.2 (t, C-12), 21.4 (t, C-11),
18.3 (t, C-6), 16.2 (q, C-25), 16.0 (q, C-26), 15.4 (q,
C-24), 15.1 (q, C-28), 14.8 (g, C-27).

& 11 JotiEW )k (CHCLD, mp 113~
116 C; [a]l +27.41° (¢ 0.062, CHCl3); HR-EI-MS
m/z: 476.342 0 [M]", #5143 F2 C30HyClO, (HLig
1} 476.342 1), "H-NMR (500 MHz, CDCl;) 6: 5.23
(1H, dd, J = 2.0, 1.2 Hz, H-30), 4.93 (1H, s, H-30),
4.52 (1H, ddd, J = 5.4, 2.2, 2.0 Hz, H-21), 3.53 (1H, d,
J = 5.4 Hz, H-22), 3.20 (1H, dd, J = 12.0, 5.0 Hz,
H-3), 2.32 (1H, dq, J = 6.8, 6.8 Hz, H-19), 1.91 (1H,
ddd, J = 14.0, 13.0, 4.2 Hz, H-16), 1.71 (1H, m, H-1),
1.69 (1H, m, H-13), 1.68 (1H, m, H-15), 1.62 (1H, m,
H-2), 1.55 (1H, m, H-2), 1.54 (2H, m, H-6, 12), 1.40
(1H, m, H-6), 1.39 (1H, m, H-18), 1.38 (2H, m, H-7),
1.30 (1H, m, H-9), 1.27 (2H, m, H-11), 1.16 (1H, m,
H-12), 1.10 (3H, d, J = 6.8 Hz, H-29), 1.04 (1H, m,
H-16), 1.02 (3H, s, H-26), 1.00 (1H, m, H-15), 0.97
(3H, s, H-23), 0.95 (3H, s, H-27), 0.93 (1H, m, H-1),
0.91 (3H, s, H-28), 0.85 (3H, s, H-25), 0.77 (3H, s,

H-24), 0.70 (1H, m, H-5); “C-NMR (125 MHz,
CDCls) 6: 150.2 (s, C-20), 109.3 (t, C-30), 86.1 (d,
C-21), 79.0 (d, C-3), 66.4 (d, C-22), 55.3 (d, C-5),
50.3 (d, C-9), 42.0 (d, C-18), 41.7 (s, C-14), 41.1 (s,
C-8),40.9 (d, C-19), 39.6 (d, C-13), 38.9 (s, C-4), 38.8
(t, C-1), 37.1 (s, C-10), 34.1 (t, C-7), 30.0 (t, C-16),
29.7 (t, C-12), 28.0 (q, C-23), 27.4 (t, C-2), 26.9 (s,
C-17), 25.0 (t, C-15), 24.9 (q, C-29), 21.4 (t, C-11),
20.4 (q, C-28), 18.3 (t, C-6), 16.3 (q, C-25), 15.8 (q,
C-26), 15.4 (q, C-24), 14.8 (q, C-27).
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