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Chemical constituents from | sodon coetsa distributed in Guizhou

YE Jiang-hai, LI Ji-xin, XU Jun, ZHANG Jing-jie, PAN Lu-tai
Guiyang University of Chinese Medicine, Guiyang 550025, China

Abstract: Objective To investigate chemical constituents from Isodon coetsa distributed in Guizhou. Methods Chemical
constituents were isolated and purified by chromatography with silica gel, Sephadex LH-20, and semi-preparative HPLC, and their
structures were identified by analysis of spectroscopic evidences and physicochemical properties as well as relevant references. Results
A total of 19 compounds were isolated from plant material extracted with 95% aqueous methanol, which were elucidated as -sitosterol
(1), stigmasterol (2), B-daucosterol (3), methyl linolenat (4), 9,12-octadecadienoic acid-2-hydroxy-1,3-propanedinyl ester (5), ursolic
acid (6), oleanoic acid (7), 3B-hydroxy-urs-20-en-28-oic acid (8), betulinic acid (9), kurarinone (10), maslinic acid (11), 2a-hydroxy
ursolic acid (12), 2a,3a-dihydroxy-urs-12-en-28-oic acid (13), 2a,30,24-trihydrxyolean-12-en-28-oic acid (14), 20,3p,24-
trihydroxyolean-12-en-28-oic acid (15), formononetin (16), emodin (17), uracil (18), and sucrose (19). Conclusion Compounds 2,
4,5,9,11, 13—19 are isolated from this plant for first time, and compounds 11, 17, 19 are isolated from the genus of Isodon for the
first time.
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AFIRA 95% PRI H ) BATE] 1 19 MEEY,
DS RN B-A S EE (B-sitosterol, 1), B I
(stigmasterol, 2). B-#H% M (B-daucosterol, 3).
TV JFRRE G (methyl linolenat, 4). JH&-1,3-H i — g
(9,12-octadecadienoic acid-2-hydroxy-1,3-propanedinyl
ester, 5) FE SRR Cursolic acid, 6) 5+ R (oleanoic
acid, 7). 3B-F2 -5 2R -20-J4i-28-R (3B-hydroxy-urs-
20-en-28-oic acid, 8). HHEJIFEL (betulinic acid, 9).
29 % (kurarinone, 10). I (maslinic acid,
11). 20 F2FE-FE R (20-hydroxy ursolic acid, 12).
20,30- R HE-12-44-28- % J5 R (2a,3a-dihydroxy-
urs-12-en-28-oic acid, 13). 2a,30,24- =5 H£L-12-4-
28-F R IR (2a,30,24-trihydrxyolean-12-en-28-oic
acid, 14). 20,30,24- = % £ -12- )% -28- Ak 2
(2a,3p,24-trihydroxyolean-12-en-28-oic acid, 15)-
ToMift & (formononetin, 16). K#iZ (emodin,
17). JRWENE (uracil, 18). JEHE (sucrose, 19).
&Y 2. 4. 5. 9 11, 13~19 ¥R E RN ZAEY)
o BARE], tba 10, 17, 19 NEIRNEAEE
k7R S KL
1 XFEE5HH

Bruker Daltonics Compact i #4% (4£[E Bruker
2A#]); ECX-500 500 MHz. JEOL-400 MHz # $4#%
WEFEIRTEAX (HA R TR =R A
Dionex Ultimate 3000 UHPLC; 43 #7 Al f= ] 45 714
HPLC N Agilent 1100, a8 Zorbax SB-Cig,
2  VWD; VECTOR22 R {i BL AR 21 4l
B A ({8 [E Bruker X #F A W], KBr J&F )
BUCHI-R-215 R Jie % 28 K A% (i A &5 A 7)) 5
WFH-308B =5 Ah i CEHERAE RSO AR 2
H]); Metter-Toledo FEF K (Jfit: Metter-Toledo
~F]); Sephadex LH-20 (Ffi-: Pharmacia& Upjohn
AF]D; MCI (75~150 H, HA Mitsubishi {65422
A]Ds GFosy HEIRIR (G B TAHBR A D HAh
FRIEE R o A i A Tk A )

SEERZA T 2013 4 5 R ESUNETFHE, IR
T 48 51 BH Hh 8 2 Bt X AR 4R 4% % € IR TR #
(Labiatae) 77 7K @M HET 45 Isodon coetsa
(Buch. -Ham. ex D. Don) Hara., fH % ts &
(GY20130508) fRAF T DiFHH B2
2 REBS5SE

HAR TR 258 12 kg, FyWEcRRT (60~80
HD, HUH 95% FEFAIRIEI 4 I, BIR5d, &

HHERU, W45 R E (800 g). M/
M2 QTR ARG, FREL 500 g RERCHERE, SRATRERAE
OTEATYI 73 5, e ] ST be-BE IR L A FE Bk
Jit, 4% TLC gl SR AR A T 5 53 1E A7 REL G
B, 153 6 MBS A~F. Fr. A &Rk,
WA TEE-BERR 28 (50 0 1—1: 1) REGHELE
fid, 7526 AEY 3 (52 mg). 4(150 mg). 5(54 mg);
Fr. B &rERAE S, R A MBE-BEIR OB (10 1 1~
1: D) RGEFREVEM, FE5ERRA OIS, Hl& 1
HPLC. HZHETE, BEMLEY 1 (35 g, 2
(126 mg). 6 (20 mg). 7 (36 mg); Fr. CAID &
MCI Bt a5 (9 4 8 e hk A 3, R A A
Bk-BEIR 16 (8 : 1—1 : 1) BAIEWE, THas ARt
et #1467 HPLC. HE&5 W55k, Balks
#) 8 (28 mg). 9 (16 mg). 10 (45 mg)+ 11 (24 mg)-
12 (13 mg); Fr. E SR G, A & H -
BEWE .F (10 0 1—1: 1) BB, H44E C
¥ %8 HPLC, 15281465 13 (21 mg). 14 (16
mg). 15 (27 mg). 16 3mg). 17 (2.5mg). 18 (4
mg). Fr. F ZaEekE e, R & E-BE R 0
(20 : 17 2 3) BREEVEML, REMHEY 19 (14 mg).
3 HMEE

a1 A s i CFEE), mp 134~136 C,
ESI-MS m/z: 415 [M+H]", 72T A CaHs0o
'H-NMR (400 MHz, CDCls) 6: 5.35 (1H, brd, J = 5.2
Hz, H-6), 3.50 (1H, m, H-3), 1.00 (3H, s, H-19), 0.94
(3H, brd, J = 8.3 Hz, H-21), 0.90 (3H, brt, J = 9.3 Hz,
H-29), 0.85 (3H, brd, J = 7.7 Hz, H-26), 0.82 (3H, s,
H-27), 0.68 (3H, s, H-18); “C-NMR (100 MHz,
CDCls) 6: 37.4 (C-1), 31.8 (C-2), 71.9 (C-3), 42.4
(C-4), 140.9 (C-5), 121.9 (C-6), 32.0 (C-7), 32.0
(C-8), 50.2 (C-9), 36.5 (C-10), 21.4 (C-11), 39.9
(C-12), 42.3 (C-13), 57.0 (C-14), 24.5 (C-15), 28.4
(C-16), 56.1 (C-17), 12.3 (C-18), 20.0 (C-19), 36.3
(C-20), 18.9 (C-21), 34.0 (C-22), 26.1 (C-23), 45.9
(C-24), 29.2 (C-25), 19.5 (C-26), 19.2 (C-27), 23.2
(C-28), 12.1 (C-29). LA_EY6ih % 5 SCkfikiE —
U, M EAY 1N B .

&Y 2. g (REE, mp 161~170 C,
ESI-MS m/z: 413 [M+H] % 73X A CaHyO o
'H-NMR (400 MHz, CDCls) &: 5.25 (1H, brd, J = 5.4
Hz, H-6), 5.08 (1H, dd, J = 8.6, 12.5 Hz, H-22), 4.95
(1H, dd J = 8.6, 12.5 Hz, H-22), 3.54 (1H, m, H-3),
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1.00 (3H, s, H-21), 0.96 (3H, s, H-19), 0.86 (3H, s,
H-26), 0.82 (3H, s, H-29), 0.76 (3H, s, H-27), 0.68
(3H, s, H-18); "*C-NMR (100 MHz, CDCls) §: 37.4
(C-1), 31.8 (C-2), 71.9 (C-3), 42.4 (C-4), 140.9 (C-5),
121.9 (C-6), 32.0 (C-7), 32.0 (C-8), 50.2 (C-9), 36.6,
(C-10), 21.2 (C-11), 21.2 (C-12), 39.8 (C-13), 42.3
(C-14), 56.9 (C-15), 24.4 (C-16), 29.1 (C-17), 56.0
(C-18), 12.2 (C-19), 19.5 (C-20), 40.7 (C-21), 21.3
(C-22), 138.5 (C-23), 129.4 (C-24), 51.4 (C-25), 32.0
(C-26), 19.1 (C-27), 25.6 (C-28), 17.8 (C-29). LA EJ
WROE 5ok A 8, S A 2 A
A,

& 3: KA, mp 283~286 °C, ESI-MS
miz: 577 [M+H]". 43 T3 C3sHgOg. 'H-NMR (400
MHz, CsDsN) 6: 5.37 (1H, d, H-6); "*C-NMR (100
MHz, CsDsN) 6: 37.7 (C-1), 34.4 (C-2), 78.8 (C-3),
40.1 (C-4), 141.2 (C-5), 122.2 (C-6), 30.5 (C-7), 32.4
(C-8), 50.5 (C-9), 37.2 (C-10), 21.5 (C-11), 28.9
(C-12), 42.7 (C-13), 57.0 (C-14), 24.7 (C-15), 39.5
(C-16), 56.3 (C-17), 12.5 (C-18), 19.7 (C-19), 36.7
(C-20), 19.3 (C-21), 32.2 (C-22), 26.5 (C-23), 46.3
(C-24), 23.6 (C-25), 12.3 (C-26), 29.7 (C-27), 20.3
(C-28), 19.5 (C-29), 102.9 (C-1'), 75.7 (C-2'), 78.4
(C-3"), 71.8 (C-4"), 78.8 (C-5"), 63.0 (C-6"). LAl il
Ml 5 SRR A -5, et A 3 8 B-
S N

&Y 4: FEOMIRIBEAA, ESI-MS m/z: 291 [M—
H], 4+ T34 C1oH3,0,, 'H-NMR (400 MHz, CDCls)
8:0.95 (3H, t, J = 7.6 Hz, H-18), 3.60 (3H, s, OCH3),
5.27~5.33 (6H, m, H-9, 10, 12, 13, 15, 16); *C-NMR
(100 MHz, CDCLy) 8: 174.2 (C-1), 34.0 (C-2), 24.9
(C-3), 29.1 (C-4), 29.1 (C-5), 29.2 (C-6), 29.6 (C-7),
27.2 (C-8), 130.2 (C-9), 127.7 (C-10), 25.6 (C-11),
128.2 (C-12), 128.2 (C-13), 25.5 (C-14), 127.1 (C-15),
131.8 (C-16), 20.6 (C-17), 14.3 (C-18), 51.4 (OCHs).
DL EOE S okl — 5, s 4
BRI R 1

AP 5: BEHIRAA, ESI-MS m/z: 616
M]", 4 7N CyHeOs. 'H-NMR (400 MHz,
CDCly) 6: 5.32~5.37 (% 1H, m, H-9', 9", 10', 10",
12/, 127, 13', 13"), 2.35 (2H, t, J = 7.6 Hz, H-2', 2"),
0.87 (6H, s, H-18’, 18"); >C-NMR (100 MHz, CDCl;)
51 65.2 (C-1), 68.5 (C-2), 68.5 (C-3), 174.1 (C-1", 1),

342 (C-2', 2"), 32.1 (C-3', 3"), 29.8 (C-4', 4"), 29.8
(C-5', 5"), 29.2 (C-6', 6"), 29.5 (C-7, 7"), 29.9 (C-8/,
8", 130.4 (C-9', 9"), 127.9 (C-10', 10"), 31.7 (C-11',
117), 1302 (C-12', 12"), 128.4 (C-13', 13"), 29.8
(C-14', 14", 29.5 (C-15', 15"), 25.0 (C-16', 16"), 25.0
(C-17',17"), 14.3 (C-18', 18"). DL FIGRERRE 50k
B REA B, WA 5 ER-1,3-H
.

&Y 6: ALK A, mp 269~270 °C, ESI-MS
miz: 456 [M]", 2> T 3N C3HiOs. 'H-NMR (400
MHz, CsDsN) 6: 5.50 (1H, t, J = 3.2 Hz, H-12), 3.47
(1H, dd, J = 11.6, 4.6 Hz, H-3), 1.26 (3H, s, 29-CH3),
1.24 (3H, s, H-27), 1.06 (3H, s, H-23p), 1.03 (3H, s,
H-24a), 1.01 (3H, s, H-30), 0.98 (3H, s, H-26), 0.90
(3H, s, H-5); “C-NMR (100 MHz, CsDsN) J: 39.2
(C-1), 28.2 (C-2), 78.2 (C-3), 40.0 (C-4), 55.9 (C-5),
18.9 (C-6), 33.7 (C-7), 39.5 (C-8), 48.1 (C-9), 37.4
(C-10), 23.7 (C-11), 125.7 (C-12), 139.3 (C-13), 42.6
(C-14), 29.9 (C-15), 24.0 (C-16), 48.1 (C-17), 53.6
(C-18), 39.6 (C-19), 39.5 (C-20), 31.2 (C-21), 37.4
(C-22), 28.8 (C-23), 16.7 (C-24), 15.8 (C-25), 17.5
(C-26), 25.0 (C-27), 180.0 (C-28), 17.7 (C-29), 21.6
(C-30). LA_E%th 5 cmrios A — 8, wkw
&) 6 LRI

&) 7: ALK A, mp 308~310 °C, ESI-MS
miz: 456 [M]", 43T 3N CyHusO0s. 'H-NMR (400
MHz, CsDsN) d: 5.27 (1H, brs, H-12), 3.21 (1H, dd,
J=10.6, 3.6 Hz, H-3), 1.12 (3H, s, H-29), 0.98 (3H, s,
H-27), 0.92 (3H, s, H-23p), 0.90 (6H, s, H-24a, 30),
0.76 (3H, s, H-26), 0.74 (3H, s, H-25); "*C-NMR (100
MHz, CsDsN) d: 38.5 (C-1), 27.3 (C-2), 79.2 (C-3),
38.9 (C-4), 56.3 (C-5), 18.4 (C-6), 32.7 (C-7), 39.4
(C-8), 47.7 (C-9), 37.2 (C-10), 23.5 (C-11), 122.7
(C-12), 143.7 (C-13), 41.0 (C-14), 27.8 (C-15), 23.0
(C-16), 46.7 (C-17), 41.7 (C-18), 46.0 (C-19), 30.8
(C-20), 33.9 (C-21), 32.6 (C-22), 28.2 (C-23), 15.7
(C-24), 15.5 (C-25), 17.3 (C-26), 26.1 (C-27), 183.6
(C-28), 33.2 (C-29), 23.7 (C-30). VL EYGit#dE 5
kAR IE R A — 2, Wt B 7 TR IR

&%) 8: KA, mp 250~253 C, ESI-MS
miz: 455 [M+H]", 7 73N C30Hys03. 'H-NMR (400
MHz, CDCl;) d: 5.27 (1H, d, J = 6.6 Hz, H-21), 3.20
(1H, t, J= 7.6 Hz, H-3), 2.90 (1H, m, H-13), 1.62 (3H,
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s, H-30), 0.97 (3H, s, H-24), 1.01 (3H, d, J = 6.3 Hz,
H-29), 0.96 (3H, s, H-26), 0.94 (3H, s, H-27), 0.84
(3H, s, H-23), 0.76 (3H, s, H-25); "“C-NMR (100
MHz, CDCls) d: 39.3 (C-1), 27.8 (C-2), 79.5 (C-3),
39.2 (C-4), 55.8 (C-5), 18.7 (C-6), 34.7 (C-7), 41.3
(C-8), 51.1 (C-9), 37.6 (C-10), 22.0 (C-11), 33.3
(C-12), 39.5 (C-13), 42.3 (C-14), 27.8 (C-15), 29.5
(C-16), 49.1 (C-17), 49.4 (C-18), 37.7 (C-19), 143.8
(C-20), 117.2 (C-21), 38.2 (C-22), 16.5 (C-23), 28.4
(C-24), 16.8 (C-25), 15.8 (C-26), 15.3 (C-27), 180.9
(C-28), 23.9 (C-29), 22.2 (C-30). DL E#¥i 5 CikikiE
HA—FM, W EAY 8 N 3-FIE 152 20-4%-
28-1%

th&W 9: FEK AR, mp295~298 C, ESI-MS
miz: 456 [M]", 4T3 A C3HisO0s. "H-NMR (400
MHz, CDCl3) 6: 4.73, 4.60 (% 1H, brs, H-30), 3.19
(1H, t, J= 3.2 Hz, H-3), 0.97 (3H, s, H-24), 1.00 (3H,
d, J = 6.3 Hz, H-29), 0.97 3H, s, H-26), 0.92 (3H, s,
H-27), 0.82 (3H, s, H-23), 0.75 (3H, s, H-25);
BC-NMR (100 MHz, CDCl;) d: 39.3 (C-1), 27.8
(C-2), 79.5 (C-3), 39.1 (C-4), 55.8 (C-5), 18.7 (C-6),
34.7 (C-7), 41.1 (C-8), 50.9 (C-9), 37.6 (C-10), 21.3
(C-11), 25.9 (C-12), 38.8 (C-13), 42.9 (C-14), 31.0
(C-15), 32.6 (C-16), 56.8 (C-17), 47.3 (C-18), 49.7
(C-19), 150.9 (C-20), 30.1 (C-21), 37.5 (C-22), 28.4
(C-23), 15.8 (C-24), 16.5 (C-25), 16.6 (C-26), 15.2
(C-27), 181.4 (C-28), 19.8 (C-29), 110.2 (C-30). LA
JeREHE 5 ik E A, MR A 9
N EMENRER .

&) 10: #E AR, HR-EI-MS m/z: 438.138 6,
43730 CoeH3006. 'H-NMR (500 MHz, CD;OD) &:
7.30 (1H, d, J = 8.1 Hz, H-6'), 6.36 (1H, d, J=2.3 Hz,
H-3'), 6.33 (1H, m, H-5"), 6.10 (1H, s, H-6), 5.54 (1H,
dd, J = 13.3, 2.8 Hz, H-2), 4.57 (2H, m, H-9"), 3.80
(3H, s, OCH3), 2.87 (1H, dd, J=16.7, 13.3 Hz, H-3b),
2.69 (1H, dd, J = 16.7, 2.9 Hz, H-3a), 2.62 (2H, m,
H-17), 2.49 (1H, m, H-2"), 2.01 (2H, m, H-3"), 1.63
(3H, s, H-10"), 1.56 (3H, s, H-7"), 1.47 (3H, s, H-6"):
BC.NMR (125 MHz, CD;OD) J: 75.4 (C-2), 45.5
(C-3), 45.5 (C-4), 45.5 (C-4a), 161.8 (C-5), 93.2
(C-6), 164.8 (C-7), 109.5 (C-8), 164.8 (C-8a), 118.4
(C-1), 156.6 (C-2'), 107.6 (C-3"), 159.5 (C-4'), 103.3
(C-5"), 128.5 (C-6'), 28.2 (C-1"), 482 (C-2"), 32.3

(C-3"), 124.8 (C-4"), 132.0 (C-5"), 17.9 (C-6"), 25.9
(C-7"), 149.7 (C-8"), 111.2 (C-9"), 19.1 (C-10"), 55.9
(OCH3). UL -¥df 5 cmpifi s A —5"), ks
WEY 10 NS E.

&Y 11: AfmK, mp 263~265 C,
HR-EI-MS m/z: 472.167 8, 4% F 3 CsoHasO4
'H-NMR (400 MHz, CD;0D) d: 5.24 (1H, t, J = 3.4
Hz, H-12), 2.90 (1H, d, J = 9.6 Hz, H-3), 2.86 (1H, dd,
J=13.4,42 Hz, H-18), 1.12 (3H, s, H-23), 1.01 (3H,
s, H-27), 1.00 (3H, s, H-24), 0.94 (3H, s, H-26), 0.90
(3H, s, H-30), 0.82 (3H, s, H-25), 0.80 (3H, s, H-29);
BC.NMR (100 MHz, CD;0OD) &: 48.1 (C-1), 69.5
(C-2), 84.4 (C-3), 40.6 (C-4), 56.7 (C-5), 19.6 (C-6),
33.6 (C-7), 40.5 (C-8), 48.6 (C-9), 39.2 (C-10), 24.0
(C-11), 123.2 (C-12), 145.6 (C-13), 42.9 (C-14), 28.8
(C-15), 24.1 (C-16), 47.8 (C-17), 42.8 (C-18), 47.4
(C-19), 31.7 (C-20), 35.0 (C-21), 33.6 (C-22), 29.3
(C-23), 17.5 (C-24), 17.1 (C-25), 17.8 (C-26), 26.4
(C-27), 180.7 (C-28), 33.9 (C-29), 24.6 (C-30). Ll L
ol 5 cmiE R A, e A Y 11 oA
LA TR -

&) 12: KK, HR-EI-MS m/z: 472.167 8,
4373 C30Hus04. 'H-NMR (400 MHz, CD;OD) §:
5.20 (1H, s, H-12), 3.60 (1H, m, H-2), 2.88 (1H, d, J =
8.6 Hz, H-18), 2.19 (1H, d, J = 11.2 Hz, H-18), 1.09
(3H, s, H-23), 0.99 (3H, s, H-27), 0.99 (3H, s, H-24),
0.94 (3H, s, H-26), 0.85 (3H, s, H-30), 0.83 (3H, s,
H-25), 0.78 (3H, s, H-29); ""C-NMR (100 MHz,
CD;0OD) d: 48.3 (C-1), 69.5 (C-2), 84.4 (C-3), 40.5
(C-4), 56.7 (C-5), 19.5 (C-6), 34.2 (C-7), 40.8 (C-8),
493 (C-9), 39.2 (C-10), 24.1 (C-11), 126.5 (C-12),
139.9 (C-13), 43.3 (C-14), 29.2 (C-15), 25.3 (C-16),
49.5 (C-17), 54.4 (C-18), 40.5 (C-19), 40.4 (C-20),
31.8 (C-21), 382 (C-22), 29.3 (C-23), 17.2 (C-24),
17.5 (C-25), 17.7 (C-26), 24.4 (C-27), 180.9 (C-28),
17.9 (C-29), 21.6 (C-30). LA F%¥n 5 kIR IE 4 —
7, WS 12 4 20- R FE-RE LR .

& 13: AR, ESI-MS m/z: 471 [M—
H]", 4> T3 C30Hus04, 'H-NMR (400 MHz, CD;0D)
8: 5.23 (1H, brs, H-12), 3.92 (1H, m, H-2), 2.21 (1H,
d, J=11.5 Hz, 18-H), 1.13 (3H, s, H-23), 0.99 (3H, s,
H-27), 0.98 (3H, s, H-29), 0.96 (3H, s, H-25), 0.89
(3H, s, H-24), 0.87 (3H, s, H-26), 0.84 (3H, H-30);
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BC-NMR (100 MHz, CD;OD) ¢: 43.4 (C-1), 67.1
(C-2), 80.0 (C-3), 39.3 (C-4), 48.9 (C-5), 19.1 (C-6),
34.2 (C-7), 40.9 (C-8), 47.4 (C-9), 39.5 (C-10), 24.2
(C-11), 126.7 (C-12), 139.8 (C-13), 42.6 (C-14), 29.2
(C-15), 25.3 (C-16), 48.8 (C-17), 54.3 (C-18), 40.4
(C-19), 40.4 (C-20), 31.8 (C-21), 38.1 (C-22), 22.5
(C-23), 29.3 (C-24), 17.0 (C-25), 17.7 (C-26), 24.4
(C-27), 181.9 (C-28), 17.8 (C-29), 21.6 (C-30). LA E
SRR S i E 5", Mt A 13 A
20,30- - FE-12-45-28- 13 5 .

&) 14: AR AR, ESI-MS m/z: 487 [M—
H] » 773 C3Hys05. 'H-NMR (400 MHz, CD;0D)
d:5.22 (1H, brs, H-12), 4.59 (1H, d, J = 3.2 Hz, H-3),
3.87 (1H, d, J = 11.0 Hz, H-24a), 3.3.62 (1H, d, J =
11.0 Hz, H-24b) Hz, H-24b), 2.83 (1H, dd, J = 14.2,
4.2 Hz, H-18), 1.15 (3H, s, H-23), 1.06 (3H, s, H-27),
0.93 (3H, s, H-29), 0.92 (3H, s, H-25), 0.88 (3H, s,
H-26), 0.77 (3H, s, H-30); “C-NMR (100 MHz,
CD;0D) §: 42.8 (C-1), 66.9 (C-2), 74.6 (C-3), 43.0
(C-4), 49.9 (C-5), 19.4 (C-6), 33.6 (C-7), 40.7 (C-8),
48.6 (C-9), 39.2 (C-10), 24.1 (C-11), 123.4 (C-12),
145.4 (C-13), 45.4 (C-14), 28.8 (C-15), 24.0 (C-16),
47.7 (C-17), 42.5 (C-18), 47.3 (C-19), 31.7 (C-20),
34.9 (C-21), 33.9 (C-22), 23.2 (C-23), 65.8 (C-24),
17.3 (C-25), 17.7 (C-26), 26.5 (C-27), 182.3 (C-28),
34.3 (C-29), 24.8 (C-30). LA Fouilk ¥ 5 sCikikiE
— 5, WS ENAY 14 K 20.30,24- =5 HE-12-
J5-28-FF R TR .

&Y 15: AR AR, ESI-MS m/z: 487 [M—
H] , 4+ 73 C3Hys0s. 'H-NMR (400 MHz, CD;0D)
8: 5.20 (1H, brs, H-12), 3.99 (1H, d, J = 11.4 Hz,
H-24a), 3.35 (1H, J = 11.4 Hz, H-24b), 2.83 (1H, d,
J = 14.2 Hz, H-18), 1.20 (3H, s, H-23), 1.09 (3H, s,
H-27), 0.97 (3H, s, H-29), 0.93 (3H, s, H-25), 0.85
(3H, s, H-26), 0.80 (3H, s, H-30); *C-NMR (100
MHz, CD;0D) 6: 48.0 (C-1), 69.6 (C-2), 85.6 (C-3),
44.4 (C-4), 57.1 (C-5), 19.8 (C-6), 34.5 (C-7), 40.8
(C-8), 48.6 (C-9), 39.0 (C-10), 24.1 (C-11), 126.4
(C-12), 139.8 (C-13), 43.2 (C-14), 29.2 (C-15), 25.3
(C-16), 48.7 (C-17), 54.4 (C-18), 40.4 (C-19), 40.5
(C-20), 31.8 (C-21), 38.2 (C-22), 24.7 (C-23), 66.2
(C-24), 17.7 (C-25), 17.6 (C-26), 23.8 (C-27), 180.6
(C-28), 17.6 (C-29), 21.6 (C-30). LA FuitsiE 5

mkIRE — 2, M A 15 8 220,3B,24-= 5%
FE-12-47-28-FE SRR

&%) 16: AN AR, ESI-MS m/z: 269 [M+
H]", 4> T CieH1204. 'H-NMR (600 MHz, CD;0D)
5: 8.17 (1H, s, H-2), 8.06 (1H, d, J = 8.8 Hz, H-5),
7.48 (2H, d, J = 8.8 Hz, H-2', 6'), 7.00 (2H, d, J = 8.8
Hz, H-3',5'), 6.95 (1H, dd, J = 8.8, 2.2 Hz, H-6), 6.86
(1H, d, J = 2.2Hz, H-8), 3.83 (3H, s, 4'-OMe);
BC-NMR (150 MHz, CD;0D) &: 154.9 (C-2), 125.5
(C-3), 178.1 (C-4), 118.3 (C-4a), 128.5 (C-5), 116.5
(C-6), 164.7 (C-7), 103.3 (C-8), 159.8 (C-8a), 125.8
(C-1"), 131.4 (C-2'), 114.8 (C-3"), 161.1 (C-4"), 114.8
(C-5"), 131.4 (C-6"), 55.7 (4'-OMe). LA L%d 50k
il 5, WA 16 N R .

B 17: WA ARG 5 (FFEE), mp 254~
256 ‘C, ESI-MS m/z: 271 [M+H], %+ TRA
C1sH;¢0s. 'H-NMR (600 MHz, CD;0OD) 6: 7.56 (1H,
d,J= 12 Hz, H-5), 7.17 (1H, d, J = 2.3 Hz, H-4), 7.09
(1H, s, H-7), 6.55 (1H, d, J= 2.4 Hz, H-2); "*C-NMR
(150 MHz, CD;0OD) &: 115.0, (C-la) 163.7, (C-1),
125.4 (C-2) 149.8 (C-3), 121.9 (C-4), 134.8 (C-4a),
110.4 (C-5), 137 (C-5a), 167.7 (C-6), 110.4 (C-7),
166.8 (C-8), 109.2 (C-8a), 192.0 (C-9), 183.4 (C-10),
22.2 (3-CHs)o PA_EX¥ 5 ek 3 A — 521,
B4 e A 17 NRE R

&4 18: A A, mp 335~337 C,ESI-MS
miz: 271 [M+H]", 2T A CHN,0,. 'H-NMR
(600 MHz, CD0D) &: 7.40 (1H, d, J = 7.6 Hz, H-5),
5.61 (1H, d, J = 7.7 Hz, H-6); “C-NMR (150 MHz,
CD;0D) 6: 153 (C-2), 167.9 (C-4), 101.4 (C-5), 143.9
(C-6). LA bl ¥ 5 scfapis — 5™, et
E1 18 HIREENE .

&9 19: A A, mp 186~187 C, ESI-MS
miz: 341 [M—H], 4 F3A CoH»n0p. “C-NMR
(600 MHz, DMSO-ds) d: 104.1 (C-1), 83.01 (C-2),
77.0 (C-3), 74.3 (C-4), 60.9 (C-5), 60.5 (C-6), 91.8
(C-1), 71.7 (C-2)), 72.9 (C-3"), 69.9 (C-4"), 72.9
(C-5"), 62.1 (C-6")» VA -%¥ 5 S ikhiE — 50>, %
SEAL G 19 N HERE
52 30k
(1] FEFZEICHET . o EESEES M)
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