¢ $ % Chinese Traditional and Herbal Drugs 5551 % % 17 #] 202049 A * 4405 o

BT BERRUFERT AR

48 48, M, B R, REZ, ik, KRERAX
TN EZ K, S $iBH 550025

W OE: BW WS F 43K Isodon amethystoides L2 R sr . 3% IEAHRER. MCI gel CHP 20P. Sephadex LH-20
Tt AT €0 1 2 T VAT A B A gliAk,, B A . B RS S S O E LA . SR A A R R
B B2 T 18 MEEYD, 7SR NRLHFELRFER (D [HE TR (2). 490-3 5 -3 4- T F G kE-7,15- - H5-3-
B (3. 34-FFIR I KE-4(18),7,15- = Jf-3-FR G (4D 34-TFIF AL KE-4(18),7,15- = )f-3-F8 (5). Filgiaki-7,15- —4-3-
B (6). FUFFAKE-7,15- —J-3B-FE (7). WWZEHERE (8. (7)-THF=MHE-2,9-28 (9. BRI (100, FEEREK (11, 3-
F-OIrEER (12). 7To-BEBEEE (13). B-AEEE (14). EEEE (15). ZHE (16). AR LE (17). AZFE _HiR—
THE (18). &g AW 4 NE IR BERBIM KRN, 2~9. 15~18 HHIRMNEZRFKH B3 .

R B, T BHET R 34-TFRHRBIEMSE-4(18), 7,15-=4%5-3-T8 T S; (LSEiEEE, (-)-T HF=F%-2,9- -
FESES: R2855 XEkFRERE: A NEHRES: 0253 - 2670(2020)17 - 4405 - 06

DOI: 10.7501/j.issn.0253-2670.2020.17.006

Chemical constituents from Isodon amethystoides distributed in Libo

ZOU Juan, DONG Ming-hong, ZHOU Lang, ZHAO Chen-liang, YE Jiang-hai, ZHANG Jing-jie
Guizhou University of Traditional Chinese Medicine, Guiyang 550025, China

Abstract: Objective To investigate the chemical constituents from Isodon amethystoides distributed in Libo. Methods Chemical
constituents were isolated and purified by chromatography with silica gel, MCI gel CHP 20P, and Sephadex LH-20. The structures of
all compounds were elucidated by physicochemical properties, comprehensive spectral data and references. Results Eighteen
known compounds were isolated from the methanol extract of I. amethystoides, which were elucidated as lophanic acid (1),
rubesanolide D (2), fladin A (3), 3,4-secoisopimara-4(18),7,15-triene-3-oic acid methylester (4), 3,4-secoisopimara-4(18),7,
15-triene-3-oic acid (5), isopimara-7,15-dien-3-one (6), isopimara-7,15-dien-3p-ol (7), alpiniol (8), (-)-clovane-2,9-diol (9), ursolic
acid (10), oleanolic acid (11), epimaslinic acid (12), 7a-hydroxysitosterol (13), pB-sitosterol (14), stigmasterol (15), sesamin (16),
paulownin acetate (17) and dibutyl phthalate (18). Conclusion Compound 4 is a new natural product, and compounds 2—9,
15—18 are isolated from 1. amethystoides for the first time.

Key words: Isodon amethystoides (Benth.) Hara.; diterpenoids; rubesanolide D; 3,4-secoisopimara-4(18),7,15-triene-3-oic acid
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AT T R AR S B LR A S R
BUEEL PUE PR AR R AT, &
S XT B 5 0 A A SR AT R G R T
Fi, WH BRI 3 55152 7 18 MUEW), 77
A B NG A SRR (lophanic acid, 1), FHiEHE
T % (rubesanolide D, 2). 4,9a- K% (-3,4-J7 3 i
FA%E-7,15-—4%-3-18 (fladin A, 3). 3,4-FF IR A
it -4(18),7,15- — J#i -3- TR H' i [3,4-secoisopimara-
4(18),7,15-triene-3-oic acid methylester, 4]. 3,4-H
A JE-4(18),7,15- — J#-3-1%  [3,4-secoisopimara-
4(18),7,15-triene-3-oic acid, 5]« FFFAkE-7,15- —-3-
fiil Cisopimara-7,15-dien-3-one, 6). 5 ¥ f5¢-7,15-
—J%-3B-F% Cisopimara-7,15-dien-3p-ol, 7). L3
iz Calpiniol, 8). ()- T & = ¥ §-2,9- —
[(-)-clovane-2,9-diol, 9]+ %75 Cursolic acid, 10D+
FECR® Coleanolic acid, 11). 3-3 -5 iy B g
(epimaslinic acid, 12). 7o-3 & & B (7o-
hydroxysitosterol, 13). B-# (i (B-sitosterol, 14).
5% (stigmasterol, 15). ZFkZE (sesamin, 16).
WA E B8 (paulownin acetate, 17). AF2K —HR
“T'fig (dibutyl phthalate, 18). 1, th&W 4 K
IR B BIFIRIA =), 2~9, 15~18 & H IKMFEF
HEPEE,
1 UESHR

JEOL 5973 MSD AYJii i A% (3 ‘L A w] ;s
Inova-400 MHz BUAZRE LRI A (ST H 22
7 ); Bruker Avance NEO 7! 600 MHz NMR
Spectrometer (A& 57 /2@ ); EYELAN-1300 7 jig#%
ARAL CH AR B AL ds itk :0x 4D SHZ-D (D
BIEHKETR (L TRESERARD; ZF-7
RIBEH = AT (R MSRE AR A FD;
B0 i R (IR A IR A FD: Hl&# =
B (GFase, 100 mmX50 mm, & SiFEELT) );
L iERER (100~200. 200~300 H, 5 &L
T.J7); MCI gel CHP 20P 7 b [k 13 4 Bkt fie (H
A= ZE A R U 4E), Sephadex LH-20 7%
PEEEIR CHy VR E P A i 2 w] D s HoAd 513 8 45
M &t A0 Tk F 371

SEIGZGM T 2017 45 10 ARE M B H I E,
250N T R 2 R R R B 8 NS TR 7%
JEHE YA 43¢ 1sodon amethystoides (Benth.) Hara.,
FYIFRA (GY201710019) A7JT SN i BE 24 K 2%
BT

2 ERESE

B A 2R 25 HHRY (60~80 H ) 29 kg, H 95%
HH R R IR AR 3 ¥k (B dI0), JEIE [FISOA IS MR
H 3.2kg. SRERAEENE, FAMB-EEIR R R%
(99 :1. 49:1. 19:1. 9:1. 4:1) BHEHM,
38 5 AN (A~E #5).

¥ A5y (500 @) B G5  ERERRERE, fi
R R, fyhmE- &b (49 D1, 1911,
9:1.4:1,3:1.1:1) BpEUEN, HEELSR
ik 546 &4 5 (103 mg). 6 (56 mg). 7 (74 mg).
B #l4> (300 g) &HEMHE A, AyhEE-BSTR L1 &
45 (19:1. 9:1, 4:1. 3:2. 1:1) BEEEWEMN,
B3kEY2 (68mg). 3 (3.3g). 4 (77mg). C
#hr (800 g) 4 MCI e, HEE-/K (6: 4. 8
2.9 D) RGEHLEEVENL, 155 4 5> (C-1~C-4),
C-2 M B MFEML A 14 (259); C-3 #HH
SRERAE R, AHEE-BEIR OB (911,401, 3¢
2) BEEEVENL, REMLEY) 18 (58 mg). H AR
M ELS FALE LAY 8 (33mg). 9 (19 mg).
15 (13.5mg). 16 (29 mg). 17 (14 mg). D &%
(700 9) SRERCAE (L, AimEE-BEIR B8 (4 0 1.
25:1.15: 1) BAREBEML, 195 Mk (D-1~5),
D-2 i EL BRI EY 1 (7.6 g), D-4 0%
Sephadex LH-20 HEfFE (i, & ke-FHEE (L 1 D
Yelil, Atk EbA9 10 (120 mg). 11 (1.5g).
12 (21 mg) #1113 (23 mg).

3 K E

&Y 1. TeaYuRdgE (FEED. mp 169~
171 C. ESI-MS m/z: 321.2 [M+H]*. *H-NMR (400
MHz, CD30D) ¢: 0.90 (3H, s, H-19), 0.89 (6H, d, J =
3.1 Hz, H-16, 17), 0.81 (3H, s, H-18); 3C-NMR (100
MHz, CD;0D) ¢: 35.7 (C-1), 19.3 (C-2), 43.2 (C-3),
34.8 (C-4), 53.9 (C-5), 21.3 (C-6), 32.6 (C-7), 130.8
(C-8), 131.2 (C-9), 49.7 (C-10), 23.2 (C-11), 33.6
(C-12), 72.8 (C-13), 42.3 (C-14), 34.4 (C-15), 17.0
(C-16), 17.2 (C-17), 33.0 (C-18), 20.8 (C-19), 179.6
(C-20). LA R%de 5 scmBHoE — 5, s e a
1 NERLUE IR -

&Y 2. BEsIRGEE (FEE. mp 181~
184 °C. ESI-MS: m/z 319.2 [M+H]*. *H-NMR (400
MHz, CDsOD) ¢: 5.29 (1H, brs, H-14), 2.25 (1H, m,
H-15), 1.93 (1H, m, H-5), 1.04 (6H, d, J = 4.0 Hz,
H-16, 17), 0.92 (6H, s, H-18, 19); *C-NMR (100
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MHz, CD;0D) ¢: 25.1 (C-1), 18.3 (C-2), 41.5 (C-3),
33.7 (C-4), 41.7 (C-5), 20.0 (C-6), 29.1 (C-7), 81.1
(C-8), 75.4 (C-9), 51.9 (C-10), 26.9 (C-11), 22.3
(C-12), 150.8 (C-13), 118.0 (C-14), 34.9 (C-15), 20.9
(C-16), 21.4 (C-17), 32.3 (C-18), 20.2 (C-19), 178.5
(C-20). A -#d 5 CmtiRiE A —5, M e s
Y2 NERFET &R,

&Y 3. BEIUREAE (FEED. mp 159~
161 ‘C. ESI-MS m/z: 319.2 [M-+H]*. *H-NMR (400
MHz, CDCls) d: 5.62 (1H, m, H-15), 5.38 (1H, brs,
H-7), 4.99 (1H, m, H-16a), 4.92 (1H, m, H-16b), 1.79
(1H, brs, H-5), 1.29 (3H, s, H-18), 1.28 (3H, s, H-19),
1.15 (3H, s, H-20), 0.97 (3H, s, H-17); 3C-NMR (100
MHz, CDCls) §: 30.0 (C-1), 30.5 (C-2), 178.8 (C-3),
80.7 (C-4), 48.5 (C-5), 27.2 (C-6), 122.2 (C-7), 136.7
(C-8), 80.8 (C-9), 45.3 (C-10), 24.1 (C-11), 33.3
(C-12), 35.4 (C-13), 40.4 (C-14), 144.2 (C-15), 112.3
(C-16), 28.9 (C-17), 29.6 (C-18), 26.2 (C-19), 21.4
(C-20). LA ##E 5 scmkdiE — 8B, M e s
Y 3 9 4,90-F1-3,4-FF I i A bi-7,15- —Jfi-3-1K

ey 4: HEMRY . 'H-NMR (600 MHz,
CDClg) §: 5.75 (1H, dd, J = 17.5, 10.7 Hz, H-15), 5.32
(1H, brs, H-7), 4.87 (1H, dd, J = 17.5, 6.5 Hz, H-164a),
4.84 (1H, dd, J = 17.5, 6.5 Hz, H-16b), 4.82 (1H, s,
Ha-18), 4.74 (2H, s, H-18b), 3.59 (3H, s, -COOCHj3),
1.76 (3H, s, H-19), 0.86 (3H, s, H-20), 0.83 (3H, s,
H-17); ¥C-NMR (150 MHz, CDCls) ¢: 32.2 (C-1),
28.8 (C-2), 174.5 (C-3), 147.2 (C-4), 49.3 (C-5), 29.2
(C-6), 121.3 (C-7), 135.9 (C-8), 44.2 (C-9), 37.6
(C-10), 20.9 (C-11), 36.3 (C-12), 36.9 (C-13), 46.4
(C-14), 150.0 (C-15), 109.4 (C-16), 21.5 (C-17), 113.9
(C-18), 23.7 (C-19), 16.7 (C-20), 51.4 (COOCH3). Lk
FHRE S SRR E — 2, WSt 4 8 34-
FFIR TR BE-4(18),7,15- = J-3-1R F ik

AW 5: TotE PR S A CREE . mp 91~
92 C. ESI-MS m/z: 303.2 [M+H]*. *H-NMR (600
MHz, CDCls) 6: 5.82 (1H, dd, J = 18.0, 10.0 Hz,
H-15), 5.38 (1H, d, J = 4.5 Hz, H-7), 4.95 (1H, dd, J =
17.5, 1.1 Hz, H-16a), 4.89~4.86 (1H, m, H-16b), 1.81
(3H, s, H-19), 0.92 (3H, s, H-18), 0.87 (3H, s, H-17);
¥C-NMR (150 MHz, CDCls) §: 32.1 (C-1), 29.0
(C-2), 180.8 (C-3), 147.4 (C-4), 49.6 (C-5), 29.4
(C-6), 1215 (C-7), 136.1 (C-8), 44.5 (C-9), 37.7

(C-10), 21.1 (C-11), 36.4 (C-12), 37.1 (C-13), 46.5
(C-14), 150.3 (C-15), 109.5 (C-16), 21.6 (C-17), 114.1
(C-18), 23.8 (C-19), 16.8 (C-20). LA I #¥E 5 kK
B8, WS E A 5 N 34-TFIR I RA Y-
4(18),7,15-=#%5-3-FR

B 6: Jo i BHYUIR f A (. mp 51~
52 ‘C. ESI-MS m/z: 287.2 [M+H]". H-NMR (600
MHz, CDCls) ¢6: 5.81 (1H, dd, J = 17.5, 10.3 Hz,
H-15), 5.42 (1H, dd, J = 5.8, 1.9 Hz, H-7), 4.94 (1H,
dd, J = 17.5, 1.3 Hz, H-16b), 4.88 (1H, dd, J = 10.7,
1.3 Hz, H-16a), 2.70 (1H, td, J = 14.6, 5.3 Hz, H-2h),
2.26 (1H, dt, J = 14.5, 3.8, 3.7 Hz, H-2a), 2.14~2.08
(2H, m, H-1, 6), 1.99~1.95 (1H, m, H-14), 1.93~
1.88 (1H, m, H-6), 1.72~1.70 (1H, m, H-9), 1.63~
1.59 (1H, m, H-11), 1.56 (1H, dd, J = 12.1, 4.1 Hz,
H-5), 1.52~1.46 (2H, m, H-1, 12), 1.48~1.37 (1H,
m, H-11), 1.42~1.35 (1H, m, H-12), 1.15 (3H, s,
H-18), 1.11 (3H, s, H-20), 1.09 (3H, s, H-19), 0.91
(3H, s, H-17); BC-NMR (150 MHz, CDCl3) 4: 38.3
(C-1), 34.8 (C-2), 217.1 (C-3), 47.6 (C-4), 51.9 (C-5),
23.9 (C-6), 121.3 (C-7), 135.8 (C-8), 51.1 (C-9), 35.4
(C-10), 20.4 (C-11), 36.1 (C-12), 37.0 (C-13), 46.0
(C-14), 150.2 (C-15), 109.6 (C-16), 21.6 (C-17), 22.8
(C-18), 25.7 (C-19), 14.9 (C-20). LA b4 5 ST k4R
50, WA 6 NI BE-7,15- H-
3-fd

th&W 7: AGK K. H-NMR (600 MHz,
CDCls) 6: 5.80 (1H, dd, J = 17.5, 10.7 Hz, H-15), 5.37
(1H, d, J = 2.4 Hz, H-7), 4.93 (1H, dd, J = 17.5, 1.3
Hz, H-16a), 4.87 (1H, dd, J = 10.7, 1.3 Hz, H-16b),
3.26 (1H, dd, J = 11.3, 4.4 Hz, H-3), 1.86 (1H, dt, J =
13.3, 3.5 Hz, H-5), 1.0 (3H, s, H-18), 0.90 (3H, s,
H-20), 0.87 (3H, s, H-19), 0.86 (3H, s, H-17);
3C-NMR (150 MHz, CDCls) 6: 38.0 (C-1), 27.6
(C-2), 79.5 (C-3), 38.8 (C-4), 50.2 (C-5), 23.3 (C-6),
121.6 (C-7), 135.6 (C-8), 52.0 (C-9), 37.0 (C-10), 20.3
(C-11), 36.3 (C-12), 35.5 (C-13), 46.1 (C-14), 150.5
(C-15), 109.4 (C-16), 21.6 (C-17), 28.5 (C-18), 15.8
(C-19), 15.1 (C-20). VA Lyit¥dsz ik &4 6,
SEASCIRIRIER), SR A Y T N R SE-7,15-
3BT

A 8: TohiE HHUIR Sk CHEE . tH-NMR
(600 MHz, CDCls) 6: 4.74 (1H, m, H-14a), 4.71 (H,
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m, H-14b), 4.15 (1H, s, H-9), 2.23 (3H, s, H-10), 1.75
(3H, s, H-15), 0.92 (3H, d, J = 6.9 Hz, H-11);
3C-NMR (150 MHz, CDCls) d: 64.2 (C-1), 28.1
(C-2), 30.0 (C-3), 36.8 (C-4), 40.6 (C-5), 35.4 (C-6),
36.4 (C-7), 28.6 (C-8), 70.8 (C-9), 213.2 (C-10), 15.3
(C-11), 26.0 (C-12), 150.0 (C-13), 108.9 (C-14), 21.2
(C-15). LA R%HE 5 scifdioE — 50, et am
8 ALl kBT

WA 9: AEERR M CFEE .. tH-NMR (400
MHz, CDCls) d: 3.73 (1H, dd, J = 10.6, 5.9 Hz, H-2),
3.24 (1H, s, H-9), 1.99 (1H, m, H-10), 1.71 (1H, dd,
J =135, 5.1 Hz, H-3), 1.03 (3H, s, H-14), 0.93 (3H, s,
H-15), 0.87 (3H, s, H-13); ¥C-NMR (100 MHz,
CDCl3) d: 45.4 (C-1), 81.4 (C-2), 48.2 (C-3), 37.7
(C-4), 52.0 (C-5), 21.7 (C-6), 34.5 (C-7), 35.8 (C-8),
75.9 (C-9), 26.9 (C-10), 27.9 (C-11), 36.7 (C-12), 25.8
(C-13), 31.8 (C-14), 29.1 (C-15). LA _E¥¥E 5 SCHikIR
B, SR A 9N (- T HF = HE-2,9-
M.

&%) 10: AH K. Liebermann-Burchard
SRR B . 55 RE SRR HE o R AT TLC A,
AEEERSEIG S Rf [ —%. H-NMR (400
MHz, CsDsN) 6: 5.51 (1H, t, J = 3.0 Hz, H-12), 3.43
(1H, dd, J = 11.4, 4.5 Hz, H-3), 1.24 (3H, s, H-29),
1.22 (3H, s, H-27), 1.05 (3H, s, H-23), 1.04 (3H, s,
H-24), 1.01 (3H, s, H-30), 0.99 (3H, s, H-26), 0.89
(3H, s, H-25); ¥C-NMR (100 MHz, CsDsN) o: 36.6
(C-1), 24.1 (C-2), 76.9 (C-3), 38.4 (C-4), 55.0 (C-5),
18.0 (C-6), 32.8 (C-7), 36.3 (C-8), 39.7 (C-9), 38.4
(C-10), 23.1 (C-11), 124.6 (C-12), 138.6 (C-13), 41.9
(C-14), 27.3 (C-15), 24.1 (C-16), 47.2 (C-17), 53.0
(C-18), 38.6 (C-19), 38.6 (C-20), 30.5 (C-21), 36.5
(C-22), 27.8 (C-23), 155 (C-24), 16.3 (C-25), 17.2
(C-26), 23.8 (C-27), 178.7 (C-28), 17.2 (C-29), 21.5
(C-30), LA ¥ 5 g s — s, et &M
10 NAERE .

&Y 11: AR K. 'H-NMR (400 MHz,
CDCls) 6: 5.27 (1H, m, H-12), 3.93 (1H, m, H-3), 2.86
(1H, dd, J = 13.8, 4.0 Hz, H-18), 1.19 (3H, s, H-27),
0.99 (6H, s, H-23, 28), 0.95 (3H, s, H-25), 0.91 (3H, s,
H-29), 0.87 (3H, s, H-26), 0.82 (3H, s, H-24);
¥C-NMR (100 MHz, CDCls) ¢: 385 (C-1), 27.3
(C-2), 79.2 (C-3), 38.9 (C-4), 56.3 (C-5), 18.4 (C-6),

32.9 (C-7), 39.4 (C-8), 47.7 (C-9), 37.6 (C-10), 23.5
(C-11), 122.7 (C-12), 143.7 (C-13), 41.4 (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). UL L
ol 5 ocik s — 30, St &Y 11 N5
R

&Y 12: AT ERH K. H-NMR (600
MHz, CD3;0D) 6: 5.25 (1H, m, H-12), 3.61 (1H, m,
H-2), 2.90 (1H, m, H-3), 2.83 (1H, dd, J = 13.8, 4.1
Hz, H-18), 2.00 (1H, m, H-16), 1.19 (3H, s, H-27),
0.99 (3H, s, H-23), 0.99 (3H, s, H-25), 0.95 (3H, s,
H-29), 0.91 (3H, s, H-30), 0.87 (3H, s, H-26), 0.82
(3H, s, H-24); *C-NMR (150 MHz, CD30D) ¢: 42.5
(C-1), 67.1 (C-2), 80.1 (C-3), 39.5 (C-4), 49.3 (C-5),
19.2 (C-6), 33.9 (C-7), 40.7 (C-8), 48.7 (C-9), 39.4
(C-10), 24.6 (C-11), 123.5 (C-12), 145.4 (C-13), 43.0
(C-14), 28.8 (C-15), 24.1 (C-16), 47.6 (C-17), 42.7
(C-18), 47.3 (C-19), 31.6 (C-20), 34.9 (C-21), 33.9
(C-22), 29.2 (C-23), 22.4 (C-24), 16.9 (C-25), 17.8
(C-26), 26.5 (C-27), 182.4 (C-28), 33.6 (C-29), 24.0
(C-30). LA RHHE 5 SCikfoE A —50, Mk e
HW 12 R 3-R LW R

&) 13: [ EYUIRE 4. *H-NMR (600 MHz,
CDCly) d: 5.55 (1H, brs, H-6), 3.84 (1H, brd, J = 7.6
Hz, H-7), 3.57 (1H, m, H-3), 1.30 (3H, s, H-19), 1.01
(6H, s, H-21, 26), 0.75 (3H, s, H-29), 0.73 (3H, s,
H-27), 0.66 (3H, s, H-18); ¥C-NMR (150 MHz,
CDCl3) 6: 38.0 (C-1), 32.0 (C-2), 71.9 (C-3), 42.8
(C-4), 146.5 (C-5), 124.9 (C-6), 65.8 (C-7), 38.9
(C-8), 43.2 (C-9), 38.3 (C-10), 21.7 (C-11), 40.5
(C-12), 43.1 (C-13), 50.5 (C-14), 25.0 (C-15), 29.3
(C-16), 57.2 (C-17), 12.0 (C-18), 19.2 (C-19), 37.3
(C-20), 19.3 (C-21), 35.0 (C-22), 27.0 (C-23), 47.2
(C-24), 30.2 (C-25), 20.0 (C-26), 20.0 (C-27), 24.0
(C-28), 12.2 (C-29). LA -%#is 5 SCilif g — s,
S B WA 13 N To-FR IR B

A 14: AEEHRE: & CFED . tH-NMR (400
MHz, CDCly) §: 5.32 (1H, m, H-6), 3.60 (1H, m, H-3),
1.12 (3H, s, H-19), 0.96 (3H, m, H-21), 0.90 (3H, m,
H-29), 0.86 (3H, s, H-26), 0.84 (3H, m, H-27), 0.70
(3H, s, H-18); C-NMR (100 MHz, CDCls) 6: 37.4
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(C-1), 31.8 (C-2), 72.0 (C-3), 42.4 (C-4), 140.9 (C-5),
121.9 (C-6), 32.1 (C-7), 32.1 (C-8), 50.3 (C-9), 36.7
(C-10), 21.2 (C-11), 39.9 (C-12), 42.5 (C-13), 56.9
(C-14), 24.4 (C-15), 28.4 (C-16), 56.2 (C-17), 12.1
(C-18), 20.0 (C-19), 36.3 (C-20), 18.9 (C-21), 34.1
(C-22), 26.2 (C-23), 46.0 (C-24), 29.3 (C-25), 19.5
(C-26), 19.2 (C-27), 23.2 (C-28), 12.0 (C-29). LA L
Kodh 5 ks — 50, WS e A 14 8 B
£ I o

WA 15: A EERRES & CHEE . 'H-NMR (400
MHz, CDCls) §: 5.35 (1H, d, J = 5.1 Hz, H-6), 5.05
(1H, dd, J = 15.2, 8.6 Hz, H-22), 5.01 (1H, dd, J =
15.1, 8.7 Hz, H-23), 3.52 (1H, m, H-3a), 1.00 (3H, s,
H-19), 0.92 (3H, d, J = 6.5 Hz, H-21), 0.82 (6H, dd,
J=8.9, 7.1 Hz, H-29), 0.80 (3H, s, H-18), 0.68 (6H, d,
J=7.3 Hz, H-26, 27); 3C-NMR (100 MHz, CDCls) ¢:
37.4 (C-1), 32.0 (C-2), 71.9 (C-3), 42.3 (C-4), 140.9
(C-5), 121.9 (C-6), 32.0 (C-7), 31.8 (C-8), 50.3
(C-9), 36.6 (C-10), 21.2 (C-11), 39.8 (C-12), 42.4
(C-13), 56.0 (C-14), 24.5 (C-15), 28.4 (C-16), 57.0
(C-17), 12.2 (C-18), 19.1 (C-19), 40.7 (C-20), 21.2
(C-21), 138.5 (C-22), 129.4 (C-23), 51.4 (C-24), 32.0
(C-25), 21.3 (C-26), 19.5 (C-27), 25.5 (C-28), 12.4
(C-29). LA L%l 5 SemkiaE — 5, s e b
&4 15 A5 I

&Y 16: TETHARAEMAE (FED. 'H-NMR
(400 MHz, CDClg) o: 6.84 (2H, brs, H-2, 2'), 6.79
(2H, d, J = 1.1 Hz, H-6, 6"), 6.79 (2H, brs, H-5, 5'),
5.95 (4H, s, 2X-OCH;0-), 4.71 (2H, d, J = 4.2 Hz,
H-7B, 7'B), 4.23 (2H, dd, J = 9.1, 6.8 Hz, H-9q, 9'a),
3.87 (2H, dd, J = 9.2, 3.5 Hz, H-9p, 9'B), 3.05 (2H, m,
H-8a, 8'a); C-NMR (100 MHz, CDCl3) ¢: 135.2
(C-1, 1), 106.4 (C-2, 2'), 147.3 (C-3, 3"), 148.2 (C-4,
4'),108.4 (C-5,5"), 119.6 (C-6, 6), 85.9 (C-7, 7'), 54.6
(C-8, 8", 71.8 (C-9, 9'), 101.2 (-OCH,0-), LA %k
ks — 0, e a ) 16 NZRE.

&) 17: TLEEHIR SRR ERD . 'H-NMR (400
MHz, CDCl3) d: 6.93 (1H, d, J = 1.5 Hz, H-2'), 6.86
(1H, dd, J = 8.0, 1.4 Hz, H-6'), 6.77 (1H, dd, J = 8.5,
1.7 Hz, H-6"), 6.83 (1H, d, J = 1.5 Hz, H-2"), 6.82
(1H, d, J = 6.7 Hz, H-5"), 6.68 (1H, d, J = 6.3 Hz,
H-5"), 5.98 (2H, s, -OCH0-), 5.95 (2H, s, -OCH,0-),
5.04 (1H, s, H-2p), 4.72 (1H, d, J = 5.0 Hz, H-6p),

4.42 (1H, d, J = 10.8 Hz, H-80), 4.39 (1H, d, J = 8.7
Hz, H-4a), 4.22 (1H, d, J = 10.8 Hz, H-8pB), 3.76 (1H,
dd, J = 9.4, 4.8 Hz, H-4B), 3.28 (1H, dt, J = 7.7, 4.9
Hz, H-5a), 1.75 (3H, s, OAc); *C-NMR (100 MHz,
CDCl3) 6: 97.3 (C-1), 86.9 (C-2), 70.0 (C-4), 59.1
(C-5), 85.9 (C-6), 75.3 (C-8), 130.3 (C-1"), 109.0
(C-2"), 147.5 (C-3"), 147.5 (C-4"), 108.4 (C-5"), 122.5
(C-6"), 101.3 (C-7"), 134.1 (C-1"), 106.9 (C-2"), 147.7
(C-3"), 148.2 (C-4"), 108.1 (C-5"), 120.0 (C-6"),
101.2 (C-7"), 169.6, 21.1 (-OAC), LA F%i¥E 5 kR
B, A 17 NIERER 2.

A 18: TLEIHIRYI. ESI-MS miz: 279 [M+
H]*, 2> 73N C16H2204,'H-NMR (600 MHz, CDCl3)
8:7.71 (2H, dd, J = 5.7, 3.3 Hz, H-3, 6), 7.52 (2H, dd,
J=5.7,3.3 Hz, H-4, 5), 4.30 (4H, t, J = 6.7 Hz, H-1"),
1.71 (2H, dt, J = 14.6, 6.8 Hz, H-2"), 1.44 (4H, m,
H-3"), 0.95 (6H, t, J = 7.5 Hz, H-4"); C-NMR (150
MHz, CDCl3) 6: 167.8 (COO-), 132.4 (C-1, 2), 131.0
(C-4, 5), 129.0 (C-3, 6), 65.7 (C-1"), 30.7 (C-2'), 19.3
(C-3"), 13.8 (C-4"). LA_L-%0df 5 sCiikfiig — k2829,
S A DY) 18 NARR —HR — T .

4 g

AT TN A %558 F SR YD A 2 B i3 AT T
RGWITE, N EIF5E T 18 MLEW, 45M2E
MERE, O 7 PSR EY. 2 MEFaii
AW AR A 3R AT, 24
KRIFZRBMAEY S 1 A FHAENEY), Hr 34-9F
R S RA bE-4(18),7,15- = M5-3- TR H g (4) NE IR
BRI KR, (B 2~9. 15~18 AN IRM
AR B AR . KPR RAUEACERR. ST
FA 4,90-F15-3,4-FF 8 UG FAKE-7,15- —Jf-3-TR &
BEGE, NI JE AR PR R L . AL
P A% SR R S 2 0 i) 2 D47 3508 A5 (1%) 28 R P R B i
HEFEERE . BIREEER K [T 20 A K
1 fi Bk R LA S5 Rk 1 F s 2R S0 2 S0 IR
F4,90-FR 4 -3,4-FF 1 TP Je-7,15- 45 -3-F 0 A
AR B £ €06 g8 B (1 AR KA B R A A A B, (R,
BB FRKIR TR T 2 M 4,90- M4 -34-TF 7
MERAKE-7,15- —J-3-18 3 D Zmi SR N AR
7 A WRIRE R 285y o AW TN E B A
5 B A s R U At T SIS R AR
B30
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