¢ ¥ % Chinese Traditional and Herbal Drugs 28 46 3 28 16 #] 20154 8 H © 2355

[ 4&#&&]\ L]

HARFLE =S R FE R R

a3, ghE Y, mEA Y, My mErT, 2T, 2 or?Y

1. g2 K2 2a e, DU B 611137

2. PUJIABE SRS (A NREERD, DI HHs 610072

3. chE BRSBTS PR v R R R S, B R 650201

% E:. B UFAHAETLI Inonotus obliquus TSEARMIAAE Sy o ik RAKER . MCI. Sephadex LH-20 #E/i 55 4T thilk
AT oy Bk, RIRERAGME TORPS T S S TS 8 . R MHEEFLE T8k 95% LRES2 I 7y 243
B 13 A= mhb AR 2 MEEALAEY), SRISER 3-EBE-8,24- T2 11 (1), LBHEE (2). 3p-FIE-LEH-8,24-
THE21- (3). AMEIREE (4. HERILEEE (5). BER (6). 3p21- FIL- LB -8,24- 4 (7). FEURR (8). 57
R (9). AMEARIR (10). MEEFLE % A (1), HEAEFLERE D (12). 3p- LB E-110,120-FR 5 -FF R 1-28,13B- I iR (13D,
FAHKEE (14, FMEH-4,6,8,22-V04-3-0 (15). i AW 14 1 MR =AY, o maEEE D; ihh
Y9, 13, 15 N IRMHER LI T S48 o3 AR 21

KRR ML =i MUBILEE Ds DU 22 1547-4,6,8,22- 10443

PESES: R284.1 XERFRERD: A XERS: 0253 - 2670(2015)16 - 2355 -06

DOI: 10.7501/j.issn.0253-2670.2015.16.002

Triterpenoids of Inonotus obliquus

ZHANG Shi-jin"*, XIE Yun-fei’, TAN Yu-zhu', CHEN Hu-lan', MEI Ren-qiang’, DONG Xiao-ping', WU Bin’

1. College of Pharmacy, Chengdu University of Traditional Chinese Medicine, Chengdu 611137, China

2. Sichuan Provincial People’s Hospital, Sichuan Academy of Medical Sciences, Chengdu 610072, China

3. State Key Laboratory of Phytochemistry and Plant Resources in West China, Kunming Institute of Botany, Chinese Academy of
Sciences, Kunming 650201, China

Abstract: Objective To study the triterpenoids from the fruiting body of Inonotus obliqguus. Methods The compounds were isolated
and purified by silica gel, MCI gel, Sephadex LH-20 column chromatographies, and their structures were mainly elucidated on the basis
of physicochemical characteristics and spectral analysis. Results Fifteen compounds were isolated from 95% EtOH extract of 1.
obliquus, and were identified as 3-oxo-lanosta-8,24-diene-21-al (1), lanosterol (2), 33-hydroxy-lanosta-8,24-diene- 21-al (3), betulin
(4), inotodiol (5), trametenolic acid (6), 3B,21-dihydroxy-lanosta-8,24-diene (7), oleanic acid (8), ursolic acid (9), betulinic acid (10),
inonotusane A (11), inoterpene D (12), 3-O-acetyl-11a,12a-epoxy-oleanan-28,133-olide (13), ergosterol (14), and ergosta-
4,6,8,22-tetraene-3-one (15), respectively. Conclusion Compound 1 is a new triterpenoid named as inonotusane D, while compounds
9, 13, and 15 are isolated from /. obliquus for the first time.
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Table 1 '"H-NMR and "*C-NMR spectral data for compound 1

20A ¢ Ou BAr dc Ou
1 36.0 1.95, 1.59 (2H, m)* 16 29.1 1.54 (2H, m)
2 34.6 2.58,2.37 (2H, m) 17 452 2.06 (1H, m)
3 217.8 - 18 16.9 0.71 (3H, s)
4 474 — 19 18.6 1.09 (3H, s)
5 51.1 1.59 (1H, m)® 20 55.4 2.22 (1H, m)
6 19.3 1.59 (2H, m)® 21 206.2 9.45 (1H, d, J= 5.6 Hz)
7 26.2 1.99, 1.41 (2H, m) 22 34.6 2.58,2.39 (2H, m)
8 134.8 - 23 25.7 1.88,1.67 (2H, m)*
9 133.4 - 24 123.4 5.34 (1H, t, J= 6.0 Hz)
10 36.9 — 25 132.5 —
11 20.8 2.04, 1.98 (2H, m) 26 17.7 1.67 (3H, s)
12 29.6 1.62, 1.32 (2H, m)* 27 25.7 1.56 (3H, s)
13 442 — 28 26.1 1.06 (3H, s)
14 49.5 — 29 213 1.08 (3H, s)
15 30.6 1.63 (2H, m)* 30 242 0.91 (3H, s)

YR SEE

* overlapped signals

JEF AL, AH A FET 3p-FE3E-F E§-8,24-
21T SR R B (C-3, Oc 78.9) FEAL
S PR ERIE (0c 217.8) BUX, HEML &4
10 3B-FRIL- R K-8,24- I-21-FE ) C-3 sk
BRI . HSQC 1 ok SRR AH OG5 5 AT A 8
WL 155 0 9.45 (1H, d, J = 5.6 Hz) &3 T8
FERAE 'S 00 206.2, X155 oy 5.34 (1H, t, J =
6.0 Hz) 1E#: T =B 5 6c 123.4. LEY)
1 [y HMBC i, WAL~ H-28 M1 H-29, BAK
H-2 5P 6c 217.8 M, IESLAL &) 1 11 C-3
R A B REEEAR, HA HMBC e (K& 1) Hit—
SWHPAME G 1 3p-FEFE - B -8,24- -2 11
(1) C-3 A s, [FINALA 1 5 3p-F2 k-
EH-8,24- " H-21-BETF-IEB A OC C. H Hdlith—
B, WA S 1 S E O 3-E R -8,24- -
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1 L&Y 1 MEHRE XS HMBC 18X
Fig.1 Structure and key HMBC correlations of compound 1

a2 Atk e (CEHLD; EI-MS m/z:
426 [M]", HIXFor 1 il 426, 5314 C3oHs0
'H-NMR (400 MHz, CDCl3) d: 0.68 (3H, s, H-30),
0.80 (3H, s, H-18), 0.87 (3H, d, J = 6.5 Hz, H-21),
0.90 (3H, s, H-28), 0.99 (3H, s, H-19), 1.03 (3H, s,
H-29), 1.60 (3H, s, H-27), 1.68 (3H, s, H-26), 3.21
(1H, dd, J = 3.4, 9.3 Hz, H-3), 5.08 (1H, t, J = 5.2 Hz,
H-24); “C-NMR (100 MHz, CDCLy) 6: 36.3 (C-1),
28.2 (C-2), 79.0 (C-3), 38.9 (C-4), 50.9 (C-5), 21.0
(C-6), 27.8 (C-7), 134.3 (C-8), 134.3 (C-9), 37.0
(C-10), 18.2 (C-11), 26.5 (C-12), 44.4 (C-13), 49.8
(C-14), 30.9 (C-15), 30.8 (C-16), 50.3 (C-17), 15.4
(C-18), 18.6 (C-19), 36.2 (C-20), 19.1 (C-21), 35.5
(C-22), 25.7 (C-23), 125.2 (C-24), 130.9 (C-25), 24.9
(C-26), 17.6 (C-27), 24.2 (C-28), 27.9 (C-29), 15.7
(C-30). LA Fods 5 scmkiE — 807, e aw
2 R

& 3: FIOKAR: EI-MS m/z: 440 [M]",
XAy RN 440, 42 TR CioHug0so 'H-NMR
(400 MHz, CDCl;) d: 0.67 (3H, s, H-30), 0.79 (3H, s,
H-18), 0.89 (3H, s, H-28), 0.95 (3H, s, H-19), 0.99
(3H, s, H-29), 1.56 (3H, s, H-27), 1.67 (3H, s, H-26),
3.20 (1H, dd, J = 11.5, 4.5 Hz, H-3), 5.04 (1H, t, J =
5.9 Hz, H-24), 9.44 (1H, d, J = 5.6 Hz, H-21);
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BC-NMR (100 MHz, CDCl;) d: 35.5 (C-1), 29.1
(C-2), 78.9 (C-3), 38.8 (C-4), 50.3 (C-5), 18.1 (C-6),
26.8 (C-7), 134.7 (C-8), 133.9 (C-9), 37.0 (C-10), 20.7
(C-11), 29.6 (C-12), 44.2 (C-13), 49.4 (C-14), 30.6
(C-15), 27.8 (C-16), 45.3 (C-17), 16.8 (C-18), 19.1
(C-19), 55.5 (C-20), 206.3 (C-21), 35.5 (C-22), 25.7
(C-23), 123.5 (C-24), 132.4 (C-25), 25.7 (C-26), 17.7
(C-27), 27.9 (C-28), 15.4 (C-29), 24.2 (C-30). LA %%
i 5 ScakaRE 8, MRS 3 O 3B-FRIE-
FBH-8.24- 2118

&Y 4: FAEERE (Z&TEE); EL-MS m/z:
442 [M]", AN 51 il 442, 50 1308 CaoHspO50
'H-NMR (400 MHz, CDCl3) 6: 0.75 (3H, s, H-24),
0.82 (3H, s, H-25), 0.96 (3H, s, H-23), 0.97 (3H, s,
H-27), 1.02 (3H, s, H-26), 1.68 (3H, s, H-30), 3.18
(1H, dd, J = 11.2, 4.8 Hz, H-3), 3.31 (1H, d, J = 10.8
Hz, H-28a), 3.78 (1H, d, J = 10.8 Hz, H-28p), 4.58
(1H, s, H-29a), 4.68 (1H, s, H-29p); ">C-NMR (100
MHz, CDCly) d: 38.6 (C-1), 27.3 (C-2), 79.0 (C-3),
38.8 (C-4), 55.2 (C-5), 18.3 (C-6), 34.2 (C-7), 40.9
(C-8), 50.3 (C-9), 37.1 (C-10), 20.8 (C-11), 25.1
(C-12), 37.2 (C-13), 42.7 (C-14), 27.0 (C-15), 29.1
(C-16), 47.7 (C-17), 47.7 (C-18), 48.7 (C-19), 150.5
(C-20), 29.7 (C-21), 33.9 (C-22), 27.9 (C-23), 15.3
(C-24), 16.1 (C-25), 15.9 (C-26), 14.7 (C-27), 60.5
(C-28), 109.7 (C-29), 19.0 (C-30). LA _F%¥ 55 SRR
8, WA 4 8 CTRERRRE

th& s Atstl (Z&TEE); EI-MS m/z:
442 [M]", M3 7 iy 442, 53 1300 CoHsoO20
'H-NMR (400 MHz, CDCl3) 6: 0.72 (3H, s, H-28),
0.81 (3H, s, H-18), 0.87 (3H, s, H-30), 0.93 (3H, d, J =
6.7 Hz, H-21), 0.98 (3H, s, H-19), 0.99 (3H, s, H-29),
1.65 (3H, s, H-26), 1.74 (3H, s, H-27), 3.24 (1H, dd,
J=11.6, 4.5 Hz, H-3), 3.66 (1H, m, H-22), 5.17 (1H,
t,J= 7.5 Hz, H-24); "*C-NMR (100 MHz, CDCls) 6
35.5 (C-1), 27.8 (C-2), 78.9 (C-3), 38.9 (C-4), 50.3
(C-5), 182 (C-6), 27.2 (C-7), 134.5 (C-8), 134.1
(C-9), 37.0 (C-10), 21.0 (C-11), 26.5 (C-12), 44.8
(C-13), 49.4 (C-14), 30.9 (C-15), 29.0 (C-16), 47.2
(C-17), 15.6 (C-18), 18.0 (C-19), 41.6 (C-20), 12.6
(C-21), 73.3 (C-22), 26.5 (C-23), 121.3 (C-24), 135.2
(C-25), 26.0 (C-26), 19.1 (C-27), 15.4 (C-28), 27.9
(C-29), 24.3 (C-30). LA 5 e iE — e,

WS EAL B 5 AR FL AT

e 6: At (Z&FLD; EI-MS m/z:
456 [M]", %50 1 itk 456, 43 T RN C3oHugO30
'H-NMR (400 MHz, DMSO-d;) d: 0.66 (3H, s, H-28),
0.67 (3H, s, H-18), 0.80 (3H, s, H-30), 0.87 (3H, s,
H-19), 0.88 (1H, s, H-29), 1.50 (3H, s, H-26), 1.61
(1H, s, H-27), 2.97 (1H, m, H-3), 5.05 (1H, t, J = 6.6
Hz, H-24), 12.06 (1H, s, H-21); "*C-NMR (100 MHz,
DMSO-dg) d: 35.2 (C-1), 28.4 (C-2), 76.8 (C-3), 38.6
(C-4), 50.1 (C-5), 19.0 (C-6), 28.1 (C-7), 134.3 (C-8),
133.4 (C-9), 36.6 (C-10), 20.3 (C-11), 26.0 (C-12),
43.8 (C-13), 49.0 (C-14), 32.3 (C-15), 30.0 (C-16),
47.5 (C-17), 15.9 (C-18), 17.9 (C-19), 46.6 (C-20),
177.1 (C-21), 26.5 (C-22), 25.6 (C-23), 123.8 (C-24),
131.2 (C-25), 25.5 (C-26), 17.5 (C-27), 15.7 (C-28), 27.6
(C-29), 24.1 (C-30). LA I-Hid 5 3cmikdhis —5", #%
KB EY) 6 IR .

&Y 7. FOKA: EI-MS m/z: 442 [M]", HH
X TR 442, 50 TN CyHsO20 'H-NMR
(400 MHz, CDCls) 8: 0.71 (3H, s, H-28), 0.81 (3H, s,
H-30), 0.89 (3H, s, H-29), 0.98 (3H, s, H-19), 1.00
(3H, s, H-18), 1.61 (3H, s, H-26), 1.68 (3H, s, H-27),
3.23 (1H, dd, J = 11.6, 4.5 Hz, H-3), 3.69 (2H, m,
H-21), 5.11 (1H, t, J = 6.8 Hz, H-24); *C-NMR (100
MHz, CDCl;) d: 35.5 (C-1), 27.8 (C-2), 78.9 (C-3),
38.8 (C-4), 50.3 (C-5), 18.2 (C-6), 26.4 (C-7), 1343
(C-8), 1342 (C-9), 37.0 (C-10), 20.9 (C-11), 29.7
(C-12), 44.2 (C-13), 49.8 (C-14), 30.5 (C-15), 27.7
(C-16), 44.3 (C-17), 15.4 (C-18), 19.1 (C-19), 42.8
(C-20), 62.5 (C-21), 30.7 (C-22), 25.0 (C-23), 124.8
(C-24), 131.4 (C-25), 25.7 (C-26), 17.7 (C-27), 27.9
(C-28), 16.0 (C-29), 24.3 (C-30). A%k 5 ik
5, MEE A T 3p21- R B -
8.24- I

&) 8: FOKIA: EI-MS m/z: 456 [M]", #H
Xt F A 456, 273N CyHigOsz. 'H-NMR
(400 MHz, CsDsN) 6: 0.88 (3H, s, H-26), 0.94 (3H, s,
H-24), 1.00 (3H, s, H-23), 1.01 (3H, s, H-30), 1.02
(3H, s, H-29), 1.24 (3H, s, H-25), 1.28 (3H, s, H-27),
3.44 (1H, dd, J = 10.0, 6.0 Hz, H-3) 5.49 (1H, t, J =
3.0 Hz, H-12); "“C-NMR (100 MHz, CsDsN) 6: 39.0
(C-1), 28.4 (C-2), 78.1 (C-3), 39.4 (C-4), 55.8 (C-5),
18.8 (C-6), 33.3 (C-7), 39.8 (C-8), 482 (C-9), 37.4
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(C-10), 23.7 (C-11), 122.6 (C-12), 144.9 (C-13), 42.0
(C-14), 28.1 (C-15), 23.9 (C-16), 46.7 (C-17), 42.0
(C-18), 46.5 (C-19), 31.0 (C-20), 34.2 (C-21), 33.2
(C-22), 28.8 (C-23), 16.6 (C-24), 15.6 (C-25), 17.5
(C-26), 26.2 (C-27), 180.3 (C-28), 33.3 (C-29), 23.8
(C-30). LA Xl 5 scpkaion — s, s eih s
Y1 8 A5 BRI .

&M 9: HENAK; EI-MS m/z: 456 [M]",
XTI 456, 4T A CyoHysOso 'H-NMR
(400 MHz, CsDsN) 6: 0.88 (3H, s, H-26), 0.94 (3H, d,
J=6.5 Hz, H-29), 0.99 (3H, d, J = 6.5 Hz, H-30), 1.02
(3H, s, H-23), 1.05 (3H, s, H-24), 1.22 (3H, s, H-25),
1.24 (3H, s, H-27), 3.45 (1H, dd, J = 10.0, 6.0 Hz,
H-3), 5.49 (1H, t, J = 2.5 Hz, H-12); "*C-NMR (100
MHz, CsDsN) 6: 39.1 (C-1), 28.2 (C-2), 78.2 (C-3),
39.4 (C-4), 55.9 (C-5), 18.8 (C-6), 33.6 (C-7), 40.0
(C-8), 48.1 (C-9), 37.3 (C-10), 23.7 (C-11), 125.7
(C-12), 139.3 (C-13), 42.5 (C-14), 28.7 (C-15), 24.9
(C-16), 48.1 (C-17), 53.6 (C-18), 39.4 (C-19), 39.5
(C-20), 31.1 (C-21), 37.5 (C-22), 28.9 (C-23), 16.6
(C-24), 15.7 (C-25), 17.5 (C-26), 24.0 (C-27), 180.0
(C-28), 17.6 (C-29), 21.5 (C-30). LA F-¥¥is 55 SCilikik
B, MR AY 9 IR,

& 10: AR A EI-MS m/z: 456 [M]',
FIXH > F RN 456, 43700 C3oHagOs. 'H-NMR
(400 MHz, CsDsN) 6: 0.81 (3H, s, H-23), 1.00 (3H, s,
H-24), 1.05 (3H, s, H-25), 1.06 (3H, s, H-26), 1.22
(3H, s, H-27), 1.78 (3H, s, H-30), 3.45 (1H, t, J = 8.0
Hz, H-3), 4.76 (1H, s, H-29B), 4.94 (1H, s, H-290);
BC.NMR (100 MHz, CsDsN) &: 39.3 (C-1), 28.3
(C-2), 78.1 (C-3), 39.6 (C-4), 55.9 (C-5), 18.8 (C-6),
34.8 (C-7), 41.1 (C-8), 51.0 (C-9), 37.5 (C-10), 21.2
(C-11), 26.1 (C-12), 38.6 (C-13), 42.9 (C-14), 31.2
(C-15), 32.9 (C-16), 56.7 (C-17), 47.8 (C-18), 49.8
(C-19), 151.4 (C-20), 30.3 (C-21), 37.6 (C-22), 28.7
(C-23), 16.4 (C-24), 16.4 (C-25), 16.5 (C-26), 14.9
(C-27), 178.9 (C-28), 110.0 (C-29), 19.5 (C-30). LA
I Hd SRR s S, M etk E W 10 hA
HENETA o

&Y 11: AT EMA; HR-EI-MS m/z:
458.376 0, 43 ¥R A CsoHs003. 'H-NMR (400 MHz,
CDCl3) 6: 0.70 (3H, s, H-18), 0.81 (3H, s, H-29), 0.91
(3H, s, H-30), 0.98 (3H, s, H-19), 1.00 (3H, s, H-28),

1.14 (3H, s, H-27), 1.41 (3H, s, H-26), 3.24 (1H, dd,
J=11.5, 4.4 Hz, H-3), 438 (1H, t, J = 3.0 Hz, H-21);
BC.NMR (100 MHz, CDCly) d: 35.7 (C-1), 27.9
(C-2), 79.1 (C-3), 39.0 (C-4), 50.5 (C-5), 18.3 (C-6),
26.6 (C-7), 134.3 (C-8), 134.6 (C-9), 37.2 (C-10), 21.1
(C-11), 30.5 (C-12), 44.3 (C-13), 49.5 (C-14), 31.2
(C-15), 27.4 (C-16), 44.2 (C-17), 15.6 (C-18), 19.3
(C-19), 48.8 (C-20), 75.8 (C-21), 21.2 (C-22), 28.4
(C-23), 53.5 (C-24), 72.1 (C-25), 29.4 (C-26), 30.1
(C-27), 28.1 (C-28), 17.0 (C-29), 24.6 (C-30). LA -3
P 5k 8, SRS 11 e AL
HZ= A.

&M 12: KK, ESI-MS m/z: 481 [M+
Na]™, AXTHEN 458, 2 TN CioHsoOs0
'H-NMR (400 MHz, CDCl3) d: 0.77 (3H, s, H-18),
0.80 (3H, s, H-29), 0.85 (3H, s, H-30), 0.97 (3H, s,
H-19), 0.99 (3H, s, H-28), 1.67 (3H, s, H-26), 1.75
(3H, s, H-27), 3.22 (1H, dd, J = 11.5, 4.4 Hz, H-3),
3.71 (1H, t, J=10.5 Hz, H-21a), 3.82 (1H, d, J = 10.4
Hz, H-22), 4.01 (1H, m, H-21p), 5.27 (1H, m, H-24);
BC-NMR (100 MHz, CDCl;) d: 35.7 (C-1), 28.0
(C-2), 79.1 (C-3), 39.0 (C-4), 50.5 (C-5), 18.4 (C-6),
27.5 (C-7), 134.2 (C-8), 134.8 (C-9), 37.2 (C-10), 21.1
(C-11), 26.6 (C-12), 44.8 (C-13), 49.7 (C-14), 30.9
(C-15), 30.9 (C-16), 47.4 (C-17), 16.0 (C-18), 19.3
(C-19), 43.2 (C-20), 63.6 (C-21), 75.5 (C-22), 30.0
(C-23), 121.1 (C-24), 135.8 (C-25), 18.2 (C-26), 26.1
(C-27), 28.1 (C-28), 15.6 (C-29), 24.4 (C-30). LA %k
o 5 SRR 8, s RS 12 e AL
B Do

A 13: A A (A% ESI-MS m/z:
535 [M+Na]", AHXI 7N 512, 4§ N
C3,Hu505. 'H-NMR (600 MHz, CDCl;) 6: 0.80 (3H, s,
H-23), 0.81 (3H, s, H-24), 0.85 (3H, s, H-30), 0.93
(3H, s, H-29), 0.98 (3H, s, H-25), 1.00 (3H, s, H-26),
1.03 (3H, s, H-27), 1.85 (1H, dt, J = 13.2, 3.3 Hz,
H-16a), 1.99 (3H, s, 3-OAc), 2.06 (1H, td, J = 13.2,
5.7 Hz, H-16p), 2.25 (1H, dd, J = 13.7, 2.9 Hz, H-18),
2.95 (1H, dd, J = 4.0, 1.5 Hz, H-11), 4.46 (1H, dd, J =
11.3, 5.1 Hz, H-3); “C-NMR (150 MHz, CDCls) §:
38.0 (C-1), 23.3 (C-2), 80.6 (C-3), 38.0 (C-4), 54.8
(C-5), 17.6 (C-6), 31.2 (C-7), 41.5 (C-8), 50.7 (C-9),
36.5 (C-10), 52.8 (C-11), 57.2 (C-12), 87.7 (C-13),
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40.7 (C-14), 27.1 (C-15), 21.4 (C-16), 44.0 (C-17),
49.7 (C-18), 37.9 (C-19), 31.6 (C-20), 34.4 (C-21),
26.8 (C-22), 27.9 (C-23), 16.4 (C-24), 17.4 (C-25),
20.2 (C-26), 19.0 (C-27), 179.5 (C-28), 33.3 (C-29),
23.7 (C-30), 21.4 (C-31), 171.1 (C-32). LA E¥¥5 5 3¢
ek — 2, MRS 13 O 3p- LA IE-
110, 120-F48- 55 BUR BE-28,13B- N i -

tEW 14: AEERS (CEFHE); EI-MS mi/z:
396 [M]", AR5 F ik 396, 73 T30k CosHayOo
'H-NMR (400 MHz, CsDsN) &: 0.67 (3H, s, H-18),
0.86 (3H, d, J = 6.0 Hz, H-27), 0.87 (3H, d, J = 6.0
Hz, H-26), 0.96 (3H, d, J = 6.8 Hz, H-28), 1.03 (3H, s,
H-19), 1.07 (3H, d, J = 6.8 Hz, H-21), 3.95 (1H, m,
H-3), 5.19 (1H, m, H-22), 5.25 (1H, m, H-23), 5.50
(1H, dd, J = 5.2, 2.4 Hz, H-7), 5.70 (1H, dd, J = 5.2,
2.4 Hz, H-6); "C-NMR (100 MHz, CsDsN) §: 39.0
(C-1), 33.0 (C-2), 69.9 (C-3), 42.0 (C-4), 140.9 (C-5),
119.7 (C-6), 117.2 (C-7), 141.3 (C-8), 46.6 (C-9), 37.5
(C-10), 21.8 (C-11), 39.3 (C-12), 43.0 (C-13), 54.8
(C-14), 23.4 (C-15), 28.8 (C-16), 55.8 (C-17), 12.2
(C-18), 16.6 (C-19), 40.9 (C-20), 21.4 (C-21), 136.2
(C-22), 132.1 (C-23), 43.1 (C-24), 33.4 (C-25), 19.9
(C-26), 20.2 (C-27), 17.9 (C-28). LA F-¥¥is 55 SCiikik
B8, WA 14 NS

b &M 15: HEAE A, ESI-MS m/z: 393 [M+
H]', X FRE R 392, 70 7R A CagHuOo
'H-NMR (400 MHz, CDCL3) 6: 0.76 (3H, d, J = 6.7
Hz, H-26), 0.78 (3H, d, J = 6.7 Hz, H-27), 0.86 (3H, d,
J = 6.8 Hz, H-28), 0.89 (3H, s, H-18), 0.93 (3H, s,
H-19), 0.99 (3H, d, J = 6.7 Hz, H-21), 5.27 (1H, dd,
J =59, 142 Hz, H-24), 529 (1H, dd, J = 5.9, 14.2
Hz, H-23), 5.67 (1H, s, H-4), 5.96 (1H, d, J = 9.5 Hz,
H-6), 6.54 (1H, d, J = 9.5 Hz, H-7); "*C-NMR (100
MHz, CDCLy) d: 34.3 (C-1), 34.4 (C-2), 199.7 (C-3),
123.1 (C-4), 164.6 (C-5), 124.6 (C-6), 134.2 (C-7),
156.3 (C-8), 124.6 (C-9), 36.9 (C-10), 23.1 (C-11),
35.7 (C-12), 44.1 (C-13), 44.5 (C-14), 25.5 (C-15),
27.9 (C-16), 55.8 (C-17), 16.8 (C-18), 19.1 (C-19),
39.4 (C-20), 19.8 (C-21), 135.1 (C-22), 132.7 (C-23),
43.0 (C-24), 33.2 (C-25), 21.4 (C-26), 20.1 (C-27),
17.8 (C-28). LA F¥d 55 scikapis — 8, e
WM 15 42 1 (516¢-4,6,8,22- DU Ji-3- o
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