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Abstract: Objective To study the chemical constituents from Isodon excisoides. Methods Various column chromatographies were
used in the isolation and purification, and the physicochemical constant determination and spectral analysis were adopted to identify the
chemical structures. Results  Twenty-four compounds were isolated and identified as (E)-5-hydroxy-1-(4-hydroxy-3-
methoxyphenyl)-5-(4-hydroxyphenyl) pent-1-en-3-one (1), 2a, 3a, 24-trihydroxy-11-en-urs-28, 13B-olide (2), isodonadenanthin (3),
20, 3a, 24-trihydroxy-12 (13)-en-urs-28-oic acid (4), 2a, 3a-dihydroxy-12 (13)-en-urs-28-oic acid (5), 2a, 3f, 24-trihydroxy-12-en-
urs-28-oic acid (6), 3’, 4', 5-trihydroxy-6, 7-dimethoxyflavone (7), 20, 3a-dihydroxy-12-en-28-oic acid (8), 2a, 3a, 24-trihydroxy-
12-en-28-oic acid (9), friedelin (10), kamebakaurin (11), henryin (12), megathyrin A (13), ent-1a, 14p, 20-trihydroxy-7, 20-epoxy-
kaur-16-en-15-one (14), reniformin C (15), kamebacetal A (16), luteolin (17), pedalitin (18), ursolic acid (19), B-sitosterol (20), ferulic
acid (21), 3-(3, 4-dihydroxyphenyl)-prop-2-en-1-ol (22), indole-3-carboxaldehyde (23), and heptadecanoic acid (24). Conclusion
Compounds 3—16 and 22—24 are firstly isolated from this plant, and compound 2 is isolated from the plants of Rabdosia (Bl.) Hassk.
for the first time. Compound 1 is a new compound named excisoidone.
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o> B3R 20 Z2MEE W R BEAF AR 7R A S R
I3 ARSI AL U IR S AR 95% L
FIHAT T RGN, B3R 24 MESW,
W % % N (E)-5-hydroxy-1-(4-hydroxy-3-methoxy-
phenyl)-5-(4-hydroxyphenyl) pent-1-en-3-one (1), 20,
3a, 24-—=FRHE-11-M- 15 7528, 13B-W G (2a, 3a,
24-trihydroxy-11-en-urs-28, 13B-olide, 2). JRAEF A%
3¢ % (isodonadenanthin, 3). 2a, 3a, 24-— #5155
12 [2a, 3a, 24-trihydroxy-12(13)-en-urs-28-oic acid,
4]\ 20, 30- —FRHE LI [2a, 3a-dihydroxy-12(13)-
en-urs-28-oic acid, 5]. 2a, 3P, 24- =R ZHR (2a,
3B, 24-trihydroxy-12-en-urs-28-oic acid, 6). 3',4’, 5-
—RHE- 6, 7- WA SL M (37, 47, 5-trihydroxy-6, 7-
dimethoxyflavone, 7). 2a, 30- ~FEFEFFHIRIR (2a,
3a-dihydroxy-12-en-28-oic acid, 8). 2a, 3a, 24-—F%
FHFEUIRIR (20, 30, 24-trihydroxy-12-en-28-oic acid,
9). LH#E M (friedelin, 10). B FEKHN %
(kamebakaurin, 11). SEPE# %433 (henryin, 12).
KHERZLZH % (megathyrin A, 13). 1o, 14B, 20-
—FRHE-T, 20-PR - X - DU5EAZ-16-Hi-15-Fid Cent-1a,
148, 20-trihydroxy-7, 20-epoxy-kaur-16-en-15-one,
14). BB & KK N FE Creniformin C, 15).
kamebacetal A (16). AR ZE (luteolin, 17). W
J}R3#E (pedalitin, 18). FERER (ursolic acid, 19).
B-7% 5l (B-sitosterol, 20). FiI%EMR (ferulic acid,
210 3, 4- I MR [3-(3, 4-dihydroxyphenyl)-
prop-2-en-1-ol , 22] . 3- M| Wt H %  ( indole-3-
carboxaldehyde, 23). L4t (heptadecanoic acid,
24). AW 1 i EY, s A 2,
WEY) 3~16 K 22~24 K IR MEFIHED 25
B3, tEY 2 RN B o B A5 E
1 UE5H

Bruker AM—400 A% HRIY; VG AutoSpec—
3000 JFUiA; AR IR (100~200. 200~300
HD K a8t HBCH 75 B A L) 4™ Sephadex
LH-20 & Amersham Phamacia Biotech 2 &) = s EZ
Purifierll 4P AT (005 2548 (EHEABRA PR A
H); MCI GEL CHP20P B fiR (HA =354k,
Agilent 1100 7 & 0O (4 354 (& [ 2481 A 7))
X4 BB RO EA: SR o B4l

AR Z532 T 2009 4 10 A K FHAb 4 Bk
gtan L, Rk ECDORE A7) [l 2= AT B S hy
JETE R 2R AR 25 2% Isodon excisoides
(Sun ex C. H. Hu) C. Y. Wu et H. W. Li HH¥rA
(20091002 ILARAE T4 h R K27 [RI G 1= 2 B R AR
P B
2 EMESE

PR A TR (5 kg) BERE, 95%0%
B 3 IR, BER 48 h, RILEA I, U I A,
PPN FE IR T 455 g0 KRB IRE Tk, MKk
FHAHE | BETR GRS IE T BEA . A ks A7 (100
g) AR R AT OG5 B, A hBE-TER S 1R
S0 - R FE DM, Sephadex LH-20 ¥E {03545 )5 %
Sl AR OEEHAL (130 g) 4034 e ERER
Mt re, S-HEERREEVEN, P4 Sephadex
LH-20. MCI H8 A £ i K~ i) 8 28 v oAt (1%
ik Emalif, ARNEY 1 (6 mg). 2
(10 mg). 3 (18 mg). 4 (28 mg). 5 (24 mg). 6
(21 mg). 7 (12mg). 8 (20mg)~ 9 (14 mg). 10
(22mg). 11 (15mg). 12 (20 mg). 13 (9 mg).
14 (15 mg). 15 (21 mg). 16 (24 mg). 17 (16 mg)+
18 (18 mg). 19 (34 mg). 20 (220 mg). 21 (22 mg)+
22 (15mg). 23 (14 mg). 24 (21 mg),

3 HMEE

WEY 1 Sl tadh i (P, ST HE.
RS B 7). mp 297~298 °C; [a] +15.6° (¢
0.05, MeOH). i S%MRMR LI B, FeCly
SN 5 BHYE o 1 HR-ESI-MS m/z 337.104 9 [M+Na]"
(VFEAE R 337.105 2) #EMS> 70k CisHis0s, A
WA 10. 45 C-NMR (100 MHz, CD;0D)-.
DEPT i, HI5 & X MikECH 12, H 6c 127.1. 114.7
N2 HUFRI G B AE 5, ATRER 2 ARG,
HIHHA 1 WEACEER . 1 '"H-NMR (400 MHz,
CD;0D) %4 oy 7.23 (2H, d, J = 8.5 Hz, H-2", 6"),
6.78 (2H, d, J = 8.5 Hz, H-3", 5"), ¥t — RN HUL
FIRGER) . A, oy 7.11 (1H, d, J = 1.5 Hz, H-2'),
7.02 (1H, dd, J = 8.2, 1.5 Hz, H-6"), 6.80 (1H, d, J =
8.2 Hz, H-5") Ml ABX &%, 5—AKH N 1,3, 4
HAC. oy 7.45 (1H, d, J=15.7 Hz, H-1), 6.47 (1H, d,
J =157 Hz, H-2) At R ASmsairt, 5 14
F4 3155 ¢ 55.0 ((OCH3), di 3.87 (3H, s, -OCH3).

R4 HMBC #% (& 1), -OCH; 5 C-3"H15:H)
JE-OCH; WAL E A C-3'47; R H-1 5 C-2/, C-6'
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R, wIfE HAAERAR S C-1 MiE; h H-5 &
C-2" I C-6" M AT e A HU A C-5 A% . 'H-'H
COSY i (I 1) ik PHIAA RIS B S i
g5k, e AN R TSR (E)-5-hydroxy-1-(4-
hydroxy-3-methoxyphenyl)-5-(4-hydroxyphenyl) pent-
l-en-3-one, A—HbEY), a4 AIAEAT 500,
JC C-5 Zxi iy YRR E o« FAZ I W3 1.

=—IH-"HCOSY -~ HMBC

1 HEY 1 EHRZYEEX
Fig. 1 Structure and 2D correlations of compound 1

x1 a1 eEE
Table 1 NMR data of compound 1

{730 ¢ oy HMBC NOESY 'H-'H COSY
1 140.9 745 (1H, d, J=15.7 Hz) 3,26 2,26 2
2 117.2 6.47 (1H, d, J=15.7 Hz) 1,3, 1 1,2 1
3 168.1
4 46.9 3.55 (1H, dd, J = 13.5, 5.0 Hz) 3,5,1” 5 5

3.45 (1H, dd, J = 13.5, 8.0 Hz)

5 72.0 4.74 (1H, dd, J = 8.0, 5.0 Hz) 4,1".2", 6" 4 4
I 126.8
2 110.1 7.11 (1H, d,J=1.5 Hz) 1,4, 6 2, -OCH;
3/ 147.9
4 148.4
5 115.1 6.80 (1H, d, J= 8.2 Hz) 1,3 6
6 121.9 7.02 (1H, dd, J=8.2, 1.5 Hz) 1,2, 4' 1,5
1 133.3
2" 127.1 7.23 (1H, d, J=8.5 Hz) 5,3". 6" 4" 3" 3"
3" 114.7 6.78 (1H, d, J=8.5 Hz) 17, 4" 5" 2" 2"
4" 156.7
5" 114.7 6.78 (1H, d, J= 8.5 Hz) 173", 4" 6" 6"
6" 127.1 7.23 (1H, d, J= 8.5 Hz) 5,57 2" 4" 5" 5"
-OCH; 55.0 3.87 (3H, s) 3/ 2

tEY 2: AR (FED, EI-MS m/z: 486
[M]". "H-NMR (400 MHz, CsDsN) 8: 6.13 (1H, d, J =
10.3 Hz, H-12), 5.62 (1H, dd, J = 10.3, 2.9 Hz, H-11),
4.63 (1H, s, H-3), 4.53 (1H, d, J = 11.0 Hz, H-2), 4.09
(1H, d, J = 10.1 Hz, H-24a), 3.87 (1H, d, J = 10.1 Hz,
H-24b), 1.68 (3H, s, H-23), 1.19 (3H, s, H-26), 1.03
(3H, s, H-27), 1.02 (3H, s, H-25), 0.93 (3H, d, J = 6.1
Hz, H-29), 0.80 (3H, d, J = 6.4 Hz, H-30); "“C-NMR
(100 MHz, CsDsN) &: 179.2 (C-28), 133.5 (C-12),
129.1 (C-11), 89.1 (C-13), 74.0 (C-3), 65.7 (C-2), 64.4
(C-24), 60.1 (C-18), 53.3 (C-9), 48.5 (C-5), 45.0
(C-17), 44.9 (C-4), 42.7 (C-1), 42.0 (C-8), 41.8
(C-10), 40.0 (C-20), 37.8 (C-19), 37.6 (C-14), 31.7
(C-7), 31.63 (C-22), 30.6 (C-21), 25.5 (C-15), 23.6
(C-23), 22.8 (C-16), 19.3 (C-30), 19.1 (C-29), 18.8

(C-27), 18.0 (C-6), 17.6 (C-26), 15.7 (C-25). LA L%k
P 5 ScpkaE — 8, MO e A 2 h 20, 30, 24-
=RIE-11-05-5 95-28, 13B- N .

&% 3: Atk R (HEE), HR-ESI-MS m/z:
523.303 2 [M+Na]™ GIAE N 523.3035), 43T
h C30Hys06. 'H-NMR (400 MHz, CD;0D) &: 4.84
(1H, s, H-30a), 4.79 (1H, s, H-30b), 4.01 (1H, d, J =
11.2 Hz, H-24a), 3.88 (1H, ddd, J = 9.6, 9.6, 4.4 Hz,
H-2), 3.46 (1H, d, J = 11.2 Hz, H-24b), 3.25 (1H, dd,
J=13.7,2.0 Hz, H-11), 3.10 (1H, d, J = 9.6 Hz, H-3),
2.96 (1H, d, J = 3.7 Hz, H-12), 2.82 (1H, q, J = 6.3
Hz, H-19), 1.36 (3H, d, J = 6.3 Hz, H-29), 1.24 (6H, s,
H-23,27), 1.14 (3H, s, H-25), 1.06 (3H, s, H-26); “*C-
NMR (100 MHz, CD;OD) &: 179.3 (C-28), 151.7
(C-20), 107.1 (C-30), 88.9 (C-13), 84.3 (C-3), 67.7



¢ &4 Chinese Traditional and Herbal Drugs 25 45% %5 28] 201441 A

* 157

(C-2), 64.3 (C-24), 61.3 (C-18), 55.8 (C-12), 54.8
(C-5), 543 (C-11), 51.5 (C-9), 46.1 (C-1), 45.2
(C-17), 43.0 (C-4), 41.3 (C-8), 41.2 (C-14), 37.1
(C-10), 35.6 (C-19), 32.7 (C-21), 312 (C-7),
31.2(C-22), 26.4 (C-15), 22.4 (C-16), 22.0 (C-23),
19.3 (C-26), 17.8 (C-6), 17.6 (C-25), 15.4 (C-29), 15.1
(C-27). LA 3 5 scmkiE — 800, s e s
KIS) IRCP A

a4 Atk R (FED, EI-MS m/z: 488
[M]". '"H-NMR (400 MHz, CsDsN) d: 5.47 (1H, s,
H-12), 4.64 (1H, d, J = 2.1 Hz, H-3), 4.48 (1H, ddd,
J=10.5, 3.5, 2.1 Hz, H-2), 4.15 (1H, d, J = 10.9 Hz,
H-24a), 3.84 (1H, d, J= 10.9 Hz, H-24b), 2.64 (1H, d,
J =113 Hz, H-18), 1.72 (3H, s, H-23), 1.13 (3H, s,
H-27), 1.05 (3H, s, H-26), 1.02 (3H, s, H-25), 0.97
(3H, d, J = 6.4 Hz, H-29), 0.93 3H, d, J = 6.2 Hz,
H-30); "“C-NMR (100 MHz, CsDsN) §: 180.7 (C-28),
139.4 (C-13), 125.6 (C-12), 74.3 (C-3), 66.3 (C-2),
65.3 (C-24), 53.6 (C-18), 49.6 (C-5), 48.2 (C-9), 48.1
(C-17), 453 (C-4), 43.3 (C-1), 42.6 (C-14), 40.3
(C-8), 39.5 (C-20), 39.5 (C-19), 38.6 (C-10), 37.6
(C-22), 34.1 (C-7), 31.2 (C-21), 28.7 (C-15), 25.0
(C-11), 24.0 (C-16) 24.0 (C-23), 23.9 (C-27), 21.5
(C-30), 18.9 (C-6), 17.6 (C-29), 17.5 (C-26), 17.3
(C-25). LhE3d 5 scmkios — 80, e sw
4y 2a, 30, 24-—FF IR .

a5 AtkR (HEE, EI-MS m/z: 472
M]". '"H-NMR (400 MHz, CsDsN) d: 5.27 (1H, t, J =
3.4 Hz, H-12), 3.96 (1H, ddd, J = 11.5, 4.5, 3.2 Hz,
H-2),3.35 (1H, d, J= 11.5 Hz, H-2), 2.24 (1H, d, J =
11.3 Hz, H-18), 1.17 (3H, s, H-23), 1.03 (3H, s, H-27),
1.02 (3H, s, H-24), 1.01 (3H, d, J = 6.5 Hz, H-30),
0.92 3H, d, J = 6.5 Hz, H-29), 0.90 (3H, s, H-25),
0.87 (3H, s, H-26); "*C-NMR (100 MHz, CsDsN) &
180.2 (C-28), 139.6 (C-13), 125.9 (C-12), 79.6 (C-3),
66.4 (C-2), 53.8 (C-18), 49.0 (C-5), 48.3 (C-17), 48.2
(C-9), 43.2 (C-14), 42.9 (C-1), 40.5 (C-8), 39.8
(C-19), 39.7 (C-20), 39.1 (C-4), 38.9 (C-10), 37.8
(C-22), 33.8 (C-7), 31.4 (C-21), 29.8 (C-23), 28.9
(C-15), 25.2 (C-16), 24.2 (C-11), 24.0 (C-27), 22.6
(C-24), 21.7 (C-30), 18.8 (C-6), 17.8 (C-29), 17.8
(C-26), 17.1 (C-25) LA %t 15 ScirdpiE — 5, 4%
YA 5 K 20, 30- T FREL L IR .

G 6: kR (FED, ST B
T 216 IS B A . EI-MS m/z: 488 [M]. 'H-
NMR (400 MHz, CsDsN) 6: 5.45 (1H, s, H-12), 4.45
(1H, d, J = 10.9 Hz, H-3), 430 (1H, ddd, J = 11.5,
10.9, 4.1 Hz, H-2), 3.72 (1H, d, J = 10.9 Hz, H-24a),
3.58 (1H, d, J = 9.3 Hz, H-24b), 2.62 (1H, d, J=11.3
Hz, H-18), 1.59 (3H, s, H-23), 1.21 (3H, s, H-26), 1.01
(3H, s, H-27), 0.98 (3H, d, J = 6.5 Hz, H-29), 0.97
(3H, s, H-25), 0.96 (3H, d, J = 5.4 Hz, H-30);
BC-NMR (100 MHz, CsDsN) 6: 180.0 (C-28), 139.6
(C-13), 125.8 (C-12), 86.0 (C-3), 69.0 (C-2), 66.0
(C-24), 56.8 (C-5), 53.8 (C-18), 48.5 (C-9), 48.3
(C-17), 482 (C-1), 44.3 (C-4), 42.8 (C-14), 40.3
(C-8), 39.8 (C-19), 39.7 (C-20), 38.6 (C-10), 37.8
(C-22), 34.2 (C-7), 31.4 (C-21), 28.9 (C-15), 25.2
(C-16), 24.5 (C-23), 24.3 (C-11), 24.2 (C-27), 21.8
(C-30), 19.6 (C-6), 17.8 (C-25), 17.7 (C-29), 17.6
(C-26). VL ¥ds 5 ScijaiiE —80%, etk &
6 h 2a, 3, 24- = IS I

& 7: FHOKA, EL-MS m/z: 330 [M].
'H-NMR (400 MHz, CsDsN) &: 13.69 (1H, s, H-5),
7.94 (1H, d, J = 2.1 Hz, H-2"), 7.57 (1H, dd, J = 8.3,
2.1 Hz, H-6'), 7.34 (1H, d, J = 8.3 Hz, H-5'), 6.97 (1H,
s, H-8), 6.67 (1H, s, H-3), 3.99 (3H, s, -OCH3), 3.86
(3H, s, -OCH3); *C-NMR (100 MHz, CsDsN) §: 183.4
(C-4), 165.5 (C-2), 159.6 (C-7), 154.0 (C-9), 153.8
(C-5), 152.2 (C-4'), 148.3 (C-3"), 133.4 (C-6), 123.2
(C-1"), 120.0 (C-6"), 117.2 (C-5"), 115.1 (C-2'), 106.7
(C-10), 104.2 (C-3), 91.8 (C-8), 60.9 (-OCH3), 56.7
(-OCH3). VL -¥dfs 5 scipais se A —51, dke
WEWT R 3,4, 5-—F83k- 6, 7- - AR T .

tEY 8: Btk R (HEEL, EI-MS m/z: 472
[M]". 'H-NMR (400 MHz, CDCl3) d: 5.27 (1H, s,
H-12), 3.99 (1H, s, H-2), 3.42 (1H, s, H-3), 2.81 (1H,
dd, J = 13.7, 3.9 Hz, H-18), 1.13 (3H, s, H-23), 1.01
(3H, s, H-27), 0.95 (3H, s, H-25), 0.92 (3H, s, H-26),
0.90 (3H, s, H-24), 0.84 (3H, s, H-30), 0.72 (3H, s,
H-29); "“C-NMR (100 MHz, CDCl;) d: 183.1 (C-28),
143.8 (C-13), 122.6 (C-12), 79.0 (C-3), 66.7 (C-2),
48.2 (C-5), 47.5 (C-9), 46.6 (C-17), 46.0 (C-19), 41.8
(C-14), 41.8 (C-1), 41.1 (C-18), 39.6 (C-8), 38.6
(C-4), 38.4 (C-10), 33.9 (C-21), 33.2 (C-29), 32.6
(C-22), 32.5 (C-7), 30.8 (C-20), 28.6 (C-23), 27.8
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(C-15), 26.2 (C-27), 23.7 (C-30), 23.5 (C-11), 23.0
(C-16), 21.9 (C-24), 18.1 (C-6), 17.3 (C-26), 16.5
(C-25). Lh_E$ds 55 scikapE — 80, e s
8 4 20, 30- —FR I U R .

WEW9: AtkR (HEE, EI-MS m/z: 488
[M]". 'H-NMR (400 MHz, CsDsN) 6: 5.48 (1H, s,
H-12), 4.64 (1H, s, H-3), 4.48 (1H, d, J = 10.8 Hz,
H-2), 4.15 (1H, d, J = 10.9 Hz, H-24a), 3.84 (1H, d,
J =10.9 Hz, H-24b), 3.30 (1H, dd, J = 13.2, 4.3 Hz,
H-18), 1.71 (3H, s, H-23), 1.19 (3H, s, H-27), 1.02
(3H, s, H-25), 1.02 (3H, s, H-26), 0.99 (3H, s, H-30),
0.92 (3H, s, H-29); "*C-NMR (100 MHz, CsDsN) ¢
180.6 (C-28), 144.9 (C-13), 122.5 (C-12), 74.3 (C-3),
66.3 (C-2), 65.3 (C-24), 49.6 (C-5), 48.3 (C-9), 46.7
(C-17), 46.5 (C-19), 453 (C-4), 43.1 (C-1), 422
(C-14), 42.0 (C-18), 40.0 (C-8), 38.7 (C-10), 34.3
(C-22), 33.8 (C-21), 33.3 (C-7), 33.3 (C-29), 31.0
(C-20), 28.3 (C-15), 26.2 (C-27), 24.2 (C-16), 24.0
(C-23), 23.8 (C-30), 23.8 (C-11), 18.98 (C-6), 17.5
(C-25), 17.2 (C-26) LA %t 15 ScikdiiE — 5, %
USEAEY) 9 K 20, 30, 24- =R IEF IR .

AP 10: FEEHIRGS B (BER 2R, 18 5%
R OB 5, Liebermann-Burchard Jx W 2
FHPE, ARk =mh sl B ARS8 54 . EI-MS m/z: 426
M]". '"H-NMR (400 MHz, CDCL) &: 0.74 (3H, s,
H-25), 0.88 (3H, s, H-24), 0.95 (3H, s, H-29), 1.01
(3H, s, H-26), 1.02 (3H, s, H-30), 1.06 (3H, s, H-28),
1.19 3H, s, H-27), 0.90 (3H, d, J = 6.2 Hz, H-23), 2.25
(1H, q, J = 6.6 Hz, H-4), 2.40 (2H, m, H-1). L1 F¥d 5
SCkaaE Y, SICERE R A TLC X, JLRf
{EHFIR AT Y8, M B 10 e ;.

EY 11 AR g (FED, 5T
17, EEEEAT WL EI-MS m/z: 350 [M]". "H-NMR
(400 MHz, CsDsN) d: 7.99 (1H, d, J = 5.3 Hz, 7-OH),
7.50 (1H, s, 14-OH), 6.92 (1H, d, J = 4.0 Hz, 1-OH),
6.34, 5.39 (% 1H, s, H-17), 5.69 (1H, s, H-14), 5.53
(1H, d, J = 7.0 Hz, 20-OH), 4.90 (1H, m, H-7), 4.70,
4.42 (% 1H, d, J = 12.0 Hz, H-20), 3.34 (1H, dd, J =
10.0, 5.3 Hz, H-1), 3.02 (1H, m, H-13), 0.92 (3H, s,
H-18), 0.82 (3H, s, H-19); "C-NMR (100 MHz,
CsDsN) 8: 209.6 (C-15), 151.0 (C-16), 115.5 (C-17),
81.4 (C-1), 76.7 (C-14), 74.9 (C-7), 62.2 (C-8), 62.0
(C-20), 56.9 (C-9), 52.3 (C-5), 48.2 (C-13), 48.0

(C-10), 39.1 (C-3), 33.4 (C-18), 33.0 (C-4), 31.6
(C-12), 30.8 (C-2), 30.4 (C-6), 22.4 (C-19), 21.6
(C-11). Lh_E%d 5 ekt — 8, e th i
W11 R RSN E.

& 12: Atk (FEE, EI-MS m/z: 378
[M]". 'H-NMR (400 MHz, CD;0D) &: 6.13 (1H, s,
H-17a), 5.43 (1H, s, H-17b), 4.96 (1H, s, H-14), 4.54
(2H, q, J = 13.6 Hz, H-20), 4.16 (1H, dd, J = 12.1, 4.4
Hz, H-7), 3.34 (1H, d, J = 10 Hz, H-1), 3.03 (1H, dd,
J =151, 5.2 Hz, H-11a), 3.02 (1H, m, H-13), 2.20
(3H, s, -OAc), 2.17 (1H, q, J = 12.4 Hz, H-6B), 0.99
(3H, s, H-18), 0.93 (3H, s, H-19); "*C-NMR (100
MHz, CD;0OD) 6: 209.7 (C-15), 172.4 (-OAc), 150.1
(C-16), 117.4 (C-17), 82.8 (C-1), 77.3 (C-14), 75.7
(C-7), 65.7 (C-20), 62.3 (C-8), 57.2 (C-9), 53.2 (C-5),
47.7 (C-13), 46.7 (C-10), 40.8 (C-3), 34.0 (C-4), 33.7
(C-18), 32.3 (C-12), 31.1 (C-2), 30.4 (C-6), 21.8
(C-19), 21.4 (C-11), 20.7 (C-OAc). LA L% 5 SCik
ol s, M A 12 WM E R R,

&9 13: Atttk (FED, EI-MS m/z: 348
[M]". 'H-NMR (400 MHz, CD;0D) &: 5.98 (1H, s,
H-17a), 5.41 (1H, s, H-17b), 4.9 (1H, s, H-14), 4.22
(2H, d, J = 10.0 Hz, H-20), 3.03 (1H, dd, J = 13.3,
11.9 Hz, H-6B), 2.91 (1H, d, J = 9.7 Hz, H-13), 1.10
(3H, s, H-19), 0.86 (3H, s, H-18); "“C-NMR (100
MHz, CD;OD) §: 204.4 (C-15), 153.4 (C-16), 117.4
(C-17), 98.5 (C-7), 73.8 (C-1), 73.6 (C-14), 64.4
(C-20), 59.7 (C-8), 54.7 (C-9), 49.4 (C-5), 43.5
(C-13), 41.4 (C-10), 39.0 (C-3), 34.2 (C-4), 32.2
(C-6), 31.5 (C-12), 31.5 (C-18), 29.9 (C-2), 20.3
(C-11), 20.3 (C-19). LA -%o¥ 5 ek —ad0,
MU EA A 13 N RHER SR &

&Y 14: AEFIR, EL-MS m/z: 348 [M]'.
'H-NMR (400 MHz, CsDsN) d: 9.10 (1H, d, J = 1.7
Hz, 20-OH), 6.28 (1H, s, H-20), 6.24, 5.42 (% 1H, s,
H-17), 5.97 (1H, d, J = 6.7 Hz, 14-OH), 5.56 (1H, s,
H-1), 4.85 (1H, d, J = 1.6 Hz, H-7), 3.67 (1H, dt, J =
11.7, 5.7 Hz, H-1), 3.61 (1H, s, H-13), 0.94 (3H, s,
H-18), 0.81 (3H, s, H-19); "C-NMR (100 MHz,
CsDsN) d: 206.7 (C-15), 154.7 (C-16), 115.5 (C-17),
94.4 (C-20), 76.3 (C-1), 70.7 (C-14), 66.9 (C-7), 59.1
(C-8), 51.7 (C-9), 48.8 (C-5), 43.9 (C-13), 43.6
(C-10), 39.2 (C-3), 34.1 (C-4), 32.6 (C-12), 32.2
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(C-18), 31.0 (C-2), 26.0 (C-6), 23.8 (C-11), 20.8
(C-19). LA _E%di 5 scukaion — 8™, s eih s
W) 14 2 1o, 14B, 20-=F2FE-7, 20-FR50-%F - D1 5%
12-16-45-15-1 »

& 15: Atk (HEE, EI-MS m/z: 376
[M]". 'H-NMR (400 MHz, CsDsN) d: 6.19, 5.60 (%
1H, s, H-17), 5.39 (1H, s, H-14), 5.18 (1H, s, H-20),
470 (1H, d, J = 2.1 Hz, H-7), 3.96, 3.46 (% 1H, m,
-OCH,-), 1.08 (3H, t, J = 7.1 Hz, -OCH,CH3), 0.95
(3H, s, H-18), 0.79 (3H, s, H-19); "*C-NMR (100
MHz, CsDsN) &: 206.3 (C-15), 154.3 (C-16), 115.6
(C-17), 100.4 (C-20), 76.2 (C-1), 70.5 (C-14), 67.0
(C-7), 63.7 (-OCH,CHj3), 58.6 (C-8), 51.1 (C-9), 48.8
(C-5), 43.7 (C-10), 43.7 (C-13), 39.2 (C-3), 34.1
(C-4), 32.3 (C-18), 32.1 (C-12), 30.8 (C-2), 25.8
(C-6), 23.7 (C-11), 20.8 (C-19), 15.5 (-OCH,CH3). LI
S kR aE S, s etk a 15 o
/TR,

&Y 16: AgE (FEE, EI-MS m/z: 362
M]". '"H-NMR (400 MHz, CsDsN) 6: 6.20, 5.40 (%
1H, s, H-17), 5.50 (1H, s, H-20), 5.13 (1H, s, H-14),
473 (1H, dd, J = 3.7, 1.5 Hz, H-7), 4.40 (1H, d, J =
5.9 Hz, 1-OH), 3.38 (3H, s, -OCH3), 0.95 (3H, s,
H-18), 0.79 (3H, s, H-19); "C-NMR (100 MHz,
CsDsN) &: 206.4 (C-15), 154.4 (C-16), 115.5 (C-17),
102.1 (C-20), 76.1 (C-1), 70.5 (C-14), 67.2 (C-7), 58.6
(C-8), 55.0 (-OCHj), 51.2 (C-9), 48.8 (C-5), 44.0
(C-10), 43.8 (C-13), 39.2 (C-3), 34.1 (C-4), 323
(C-12), 32.1 (C-18), 30.8 (C-2), 25.8 (C-6), 23.6
(C-11), 20.8 (C-19). LL_EHd 15 ok e — s,
WU AL S ) 16 8 kamebacetal Ao

&Y 17: EERK, EL-MS m/z: 286 [M] .
'H-NMR (400 MHz, CsDsN) J: 13.83 (1H, s, 5-OH),
7.93 (1H, d, J = 2.2 Hz, H-2"), 7.57 (1H, dd, J = 2.2,
8.3 Hz, H-6'), 7.30 (1H, d, J = 8.3 Hz, H-5"), 6.96 (1H,
s, H-3), 6.75 (2H, s, H-6, 8); "*C-NMR (100 MHz,
CsDsN) 6: 182.9 (C-4), 165.9 (C-7), 165.0 (C-2),
163.3 (C-9), 158.6 (C-5), 151.8 (C-3"), 147.9 (C-4"),
123.0 (C-6'), 119.6 (C-1'), 117.0 (C-5"), 114.7 (C-2"),
105.1 (C-10), 104.1 (C-3), 100.0 (C-6), 94.9 (C-8). LA
B SRR E A ST, s e A 17
AR

th&9) 18: #OK AR, EI-MS m/z: 316 [M]'s

'H-NMR (400 MHz, CDsCOCDs) 6: 12.74 (1H, s,
H-5), 7.53 (1H, d, J = 2.2 Hz, H-2'), 7.50 (1H, dd, J =
8.3,2.2 Hz, H-6'), 7.02 (1H, d, J = 8.3 Hz, H-5'), 6.87
(1H, s, H-3), 6.61 (1H, s, H-8), 4.01 (3H, s, -OCH3);
BC-NMR (100 MHz, CD;COCD;) &: 182.5 (C-4),
164.2 (C-2), 153.9 (C-9), 150.2 (C-7), 149.0 (C-4"),
146.3 (C-5), 145.6 (C-3"), 130.3 (C-6), 123.1 (C-1'),
119.2 (C-6"), 115.7 (C-5), 113.2 (C-2'), 105.5 (C-10),
102.9 (C-3), 90.6 (C-8), 55.9 (-OCH3). PL_ % 5
BRIEAS S, e 18 M HIRR 2

&Y 19: MK (FED, EI-MS m/z: 456
[M]". "TH-NMR (400 MHz, CD;0D) ¢: 5.24 (1H, t,J =
3.6 Hz, H-12), 3.16 (1H, dd, J = 11.1, 5.0 Hz, H-3),
221 (1H, d, J = 11.5 Hz, H-18), 1.30 (3H, s, H-27),
1.11 (3H, s, H-26), 0.98 (3H, s, H-23), 0.98 (3H, d, J =
6.4 Hz, H-30), 0.89 (3H, d, J = 6.4 Hz, H-29), 0.86
(3H, s, H-25), 0.79 (3H, s, H-24); "*C-NMR (100
MHz, CD;0D) §: 180.6 (C-28), 138.6 (C-13), 125.9
(C-12), 78.7 (C-3), 55.7 (C-5), 53.4 (C-18), 48.0
(C-9), 48.0 (C-17), 42.2 (C-14), 39.8 (C-8), 39.8
(C-10), 39.4 (C-19), 39.4 (C-20), 39.0 (C-4), 38.8
(C-1), 37.1 (C-22), 33.3 (C-7), 30.8 (C-21), 28.2
(C-15), 27.8 (C-23), 26.9 (C-2), 24.3 (C-16), 23.4
(C-11), 23.1 (C-27), 20.6 (C-30), 18.5 (C-6), 16.8
(C-26), 16.6 (C-29), 15.4 (C-25), 15.0 (C-24). LA %k
55 Sk — 300, M A 19 4 E SRR

A 20: EPREVA (BEIR LTR), S%ER £
FERS NI B2, 37 R SRR G ) EI-MS
miz: 414 [M]". 'H-NMR (400 MHz, CDCl;) 6: 5.36
(1H, d, J = 5.2 Hz, H-6), 3.54 (1H, m, H-3), 1.02 (3H,
s, H-19), 0.93 (3H, d, J = 6.5 Hz, H-21), 0.85 (3H, d,
J=17.3Hz, H-28), 0.82 (3H, d, J = 7.0 Hz, H-29), 0.69
(IH, s, H-18). L -¥d 5 cmkiis —sY, 5 p-
15 HS BT R L, 2 REAE— 3, M5 — ﬁtﬂ/m
GIEME AT, MY 20 4 B-47 1

A 21 TJotakr sy (D, S%JILE&ZWDD

PG W0 EI-MS m/z: 194 [M]". "H-NMR (400 MHz,

CD3OD) 8:7.59 (1H, d, J = 15.9 Hz, H-7), 7.17 (1H,
d, J = 1.5 Hz, H-2), 7.06 (1H, dd, J = 8.2, 1.5 Hz,
H-5), 6.81 (1H, d, J = 8.2 Hz, H-4), 6.31 (1H, d, J =
15.9 Hz, H-8), 3.89 (3H, s, -OCH3); "“C-NMR (100
MHz, CD;0D) 6: 169.8 (C-9), 149.3 (C-3), 148.2 (C-
4), 145.7 (C-7), 126.6 (C-1), 122.8 (C-6), 115.3 (C-5),
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114.7 (C-2), 110.5 (C-8), 55.2 (-OCH3). L EHdE AL
BRI A — 822, s A A 21 BB .
G 22: WE Ok K, FeCly Y 5 FIE,
EI-MS m/z: 164 [M]". 'H-NMR (400 MHz, CD;COCD3)
5: 9.79 (1H, s, H-9), 7.38 (1H, d, J = 1.9 Hz, H-2),
7.36 (1H, dd, J = 8.0, 1.9 Hz, H-5), 7.02 (1H, d, J =
8.0 Hz, H-4), 6.68 (1H, s, H-7); "C-NMR (100 MHz,
CD;COCD3) 6: 191.0 (C-9), 152.1 (C-4), 150.9 (C-7),
146.2 (C-3), 130.9 (C-1), 125.3 (C-6), 116.4 (C-2),
115.9 (C-5), 115.0 (C-8). LAl Fdi FiSCiik i i FEA
— PN, MO RS 22 K 3, 4- TR IERE
G 23: R AEHE (R, 5% L
B, EI-MS m/z: 145 [M]". 'H-NMR (400 MHz,
CsDsN) d: 13.38 (1H, s, -NH), 10.28 (1H, s, CH=0),
8.73 (1H, d, J= 7.5 Hz, H-4), 8.20 (1H, d, J = 3.1 Hz,
H-2), 7.55 (1H, d, J = 7.2 Hz, H-7), 7.34 (2H, dqd, J =
14.7, 7.2, 1.1 Hz, H-5, 6); “C-NMR (100 MHz,
CsDsN) d: 1852 (C-CH=0), 138.4 (C-7a), 138.1
(C-2), 125.6 (C-4a), 124.2 (C-4), 122.9 (C-5), 122.3
(C-6), 119.9 (C-3), 112.9 (C-7). LA_- ¥ 15 SCikik e
P, W E S 23y 31| S
EW 24: AR, S%MTRIR LI 5L
& . EI-MS m/z: 270 [M]". 'H-NMR (400 MHz,
CDCls) d: 2.35 (2H, t, J = 7.5 Hz, H-2), 1.63 (2H, m,
H-3), 1.26 (26H, m, 13X-CH,), 0.88 (3H, t, J = 6.8
Hz, H-17). Lh_E30d 5 SCpkisos S A — 50, i
EEY) 24 H+-ERER
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