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Chemical constituents from rhizomes of Cimicifuga dahurica
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1. School of Pharmaceutics and Food Science, Tonghua Normal University, Tonghua 134002, China
2. School of Traditional Chinese Materia Medica, Shenyang Pharmaceutical University, Shenyang 110016, China

Abstract: Objective To study the chemical constituents from the rhizomes of Cimicifuga dahurica. Methods The chemical
constituents from the rhizomes of C. dahurica in ethyl acetate extraction phase and H,O fraction were isolated and purified by
chromatographic methods, such as silica gel, opening ODS column, Sephadex LH-20, ODS and semi-preparative HPLC. Which
stucture were identified by NMR and physicochemical analysis. Results Fifteen compounds were isolated and identified as 20(R),23
(R),24(R),25(S),26(S)-16B:23; 23:26; 24:25-triepoxy-12B-acetoxy-3,26-dihydroxy-9,19-cyclolanost-7-ene-3-O-3- D-xylopyranoside (1),
cimiaceroside B (2), 23-O-acetylshengmanol-3-O-B-D-xylopyranoside (3), 7,8-didehydro-24-O-acetylhydroshengmanol-3-O-$-D-
xylopyranoside (4), 24-epi-cimigenol-3-O-B-D-xylopyranoside (5), 24-O-acetyldahurinol-3-O-B-D-xylopyranoside (6), 24-epi-24-O-
acetylhydroshengmanol-3-O-B-D-xylopyranoside  (7), 12p-O-acetylcimigenol-3-O-B-D-xylopyranoside (8), 23-O-acetyl-7,8-
didehydroshengmanol-3-O-B-D-xylopyranoside  (9), 7,8-didehydro-25-dehydrocimigenol-3-O-B-D-xylopyranoside  (10), 25-O-
ethylcimigenol-3-O-B-D-xylopyranoside (11), 3,4-dihydroxybenzoic acid (12), 24-O-acetylisodahurinol-3-O-a-L-arabinopyranoside
(13), 2,3-dihydroxy-2-[(4-hydroxyphenyl) methyl]-1-ethyl ester (14), and 2,3-dihydroxy-2-[(4-hudroxyphenyl) methyl]-4-ethyl ester
(15). Conclusion Compounds 6, 11—12, and 14—15 are isolated from Cimicifuga genus for the first time. Compounds 1, 4—S5,
810, and 13 are isolated from C. dahurica for the first time.

Key words: Cimicifuga dahurica (Turcz.) Maxim.; 2,3-dihydroxy-2-[(4-hydroxyphenyl) methyl]-1-ethyl ester; 2,3-dihydroxy-2-
[(4-hudroxyphenyl) methyl]-4-ethyl ester; 25-O-ethylcimigenol-3-O-B-D-xylopyranoside; 3,4-dihydroxybenzoic acid
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MGFERR Cimicifuga dahurica (Turcz.) Maxim.
ANEEFH (Ranunculaceae) F1#kJE Cimicifuga L. 1
Y, ghiiv] &, RENY, BREES. ks,
N (R EZ ) 2015 SRR T 25 THR 3 Fifit 5
fz —N. B i, WEh . .
TR BATLAEM, R H, PREGE, BAE
PR REREZ . TP IAEDRL TG
PO, W T8 WEMERE . B RS RR
VAR, MZTHRREES A =2 TR, KRR
K EREAZE . I o Y ARG
TEVERIE FO AR W 22 TR R ) =k R o BOA AR
ML . PUREE. PUE B S E T, T
RNRELHGEMEAEZERNR R ENE
A HE PO N T RE BRI R R TERR I 255
Hefith, BRI T RRENETE Ry, ASURALN M %
THRAR 25 70% LI R B Bl 2 £ 18 LK 2= A HLY)
BEATHTIE, 20133 7 15 MEEY, Hal%EN
20(R),23(R),24(R),25(S5),26(S)-16p:23;23:26;24:25- =
R -12P- LBk FE-3B,26- — $23£-9,19-34 F] o5 -7- 44 -
3-0-B-D- K HE H [20(R),23(R),24(R),25(S),26(S)-
16P:23;23:26;24:25-triepoxy-12-acetoxy-3[3,26-dihydroxy-
9,19-cyclolanost-7-ene-3-0-B-D-xylopyranoside, 1]+
/NFEEEF B (cimiaceroside B, 2). 23-O-ZBEFH K
$6-3-0-B-D- K #EH (23-0-acetylshengmanol-3-O-p-
D-xylopyranoside, 3). 7,8- . 2&-24-0- LB &M
T+ kB -3-0-B-D- K ¥ & ( 7,8-didehydro-24-O-
acetylhydro-shengmanol-3-O-B-D-xylopyranoside, 4)-.
24-K - Tt BRIE-3-O-B-D- K ¥EH  (24-epi-cimigenol-
3-O-B-D-xylopyranoside, 5)« 24-O- % T RREE-
3-O-B-D- K ¥# £ ( 24-O-acetyldahurinol-3-O-B-D-
xylopyranoside, 6). 24-3%-24-0- Z IS A0 T+ JFR -
3-O-B-D-ARWEF (24-epi-24-0-acetylhydroshengmanol-
3-0-B-D-xylopyranoside, 7). 12B-O- £ Bt Ft bk I -
3-O-p-D- K HE F ( 12B-O-acetylcimigenol-3-O-B-D-
xylopyranoside, 8). 23-O-Z.Wi3%-7,8- — KA THRNE-
3-0-B-D- K ¥ F ( 23-O-acetyl-7,8-didehydro-
shengmanol-3-0-B-D-xylopyranoside, 9). 7,8- —%
H-25- AT R IE-3-O-B-D- A K (7,8-didehydro-
25-dehydrocimigenol-3-O-B-D-xylopyranoside, 10)-
25-0- & 3 T+ Bk WF -3-0-B-D- K ¥ #  ( 25-0-
ethylcimigenol-3-O-B-D-xylopyranoside, 11). 3,4-—
IR (3,4-dihydroxybenzoic acid, 12). 24-0-
5% %2 Tt K BE -3-0-a-L- B 47 A §E H ( 24-0-

acetylisodahurinol-3-0-a-L-arabinopyranoside, 13).
FEARIER-1-24.08 (2,3-dihydroxy-2-[(4-hydroxyphenyl)
methyl]-1-ethyl ester, 14) FIFARER-4- 15 (2,3-
dihydroxy-2-[(4-hudroxyphenyl)methyl]-4-ethyl ester,
15). Hrf, tb&e6. 11, 12, 14, 15 HERMTH
B R E, LAY 1. 4. 5. 8~10. 13
VRERV O N T R
1 {XE5HH

Bruker ARX 300. Bruker AV 600 A% R 3t 4%
HEAY (Bt Bruker A F]); Agilent1260 /=1 2505 AH &
WA (EE Agilent 2AF] D il 5 i FCHAH €3«
SPD-20A HA4MEMZEF1 LC-6AD %% ( HA B AR,

YMC-Pack ODS-A il &8 (434 (200 mm X
100 mm, 15 pum, HA YMC A#]); # 2 OISR
R EIERER (5 B T )5 ODS Cg At
HR (HA YMC AF]D; iR (REFERHER
BRARD, Mraiilksn QLESFERFIGRATD.

MR THRZIM T 2013 4F 9 AR FIL T /U, &
T BH 2R K 2 B8 4 A 2087 25 78 N T R 8 % 22 T R
Cimicifuga dahurica (Turcz.) Maxim. TR ZE,
TEUERRAR (20130926001) fRA7 T VL FH 2RI 24224
2 REESE

Y THIRZIM 16.0 kg, K Ja H 70% 1) £ B[R]
WHEEL 3 K, A IR, U FOA TS SR E .
KRB BE ST K, KRR BEE 88,
IETEEREE, KEZFEIWZ HPD-400 KL G 7>
B, PI/K-ZEE (100 2 0—10 : 90) BhEPEA/FH 4
ANHS Fr. A~D. Fr. A £ ODS F:filh, HEE-/K
(10 :90—>90 : 10> BREEWEME1EE] 3 A4 Fr.
A~As. Fr. A, il & ARSI, FHEE-K (25 1 75)
Ve AR A 14 (13.6 mg). 15 (7.5 mg). EERR
LERREW A RE A B 5, DL & - F
(100 : 1—100 : 100O#FFELENL, 45 6 MFLS Fr. B~
Ego Fr. By (& FHE-HEE 100 : 3—100 : 10) £fiE
A B EE, SFEREHESERELEY 3
(124 mg). 4 (7.8 mg); 4 Sephadex LH-20 #Efi
RS R & AR AL CFREE-/K 85 1 15) B4k & )
1 (9.4mg), 2 (79mg) A5 (82mg). Fr.E, (-
S G- FEE 100 ¢ 4—100 @ 10) SRERH: (il /> 5
J&i, 135 5 ANHS) Fr. By ~Egs0 Fr. By 3 2140k
afifh, (HEE-K 851 15) 194654 6 (28.6 mg). 7
(9.2 mg) A8 (7.6 mg). Fr. Es & E A0
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SRS E, HEEE 4 i R A AR AL CHREE-/K 75 ¢
25) 54L& 9 (9.6 mg). 10 (7.2 mg). 11 (9.6 mg)
A13 (10.2 mg). Fr. B4 ODS H: a5 55 )5 il %
WA AL CFREE-/K 65 & 35) 34L& 12 (21.5 mg).
3 HERE

e 1. AEmAK, 'HNMR (600 MHz,
CsDsN) 6: 0.56 (1H, d, J = 4.0 Hz, H-19), 1.08 (1H, d,
J=4.0 Hz, H-19), 0.97 (3H, d, J = 6.0 Hz, H-21), 1.32
(3H, s, H-18), 1.79 (3H, s, H-27), 1.04 (3H, s, H-28),
1.43 (3H, s, H-29), 1.02 (3H, s, H-30), 5.06 (1H, d, J =
7.9 Hz, H-7), 2.18 (3H, s, H-12); *C-NMR (150 MHz,
CsDsN) d: 30.6 (C-1), 29.8 (C-2), 88.2 (C-3), 40.7
(C-4), 42.8 (C-5), 22.0 (C-6), 114.3 (C-7), 148.1
(C-8), 21.6 (C-9), 28.6 (C-10), 37.0 (C-11), 77.1
(C-12), 48.4 (C-13), 50.9 (C-14), 42.7 (C-15), 73.5
(C-16), 57.2 (C-17), 15.2 (C-18), 29.1 (C-19), 26.2
(C-20), 21.3 (C-21), 37.7 (C-22), 106.2 (C-23), 63.7
(C-24), 66.0 (C-25), 98.8 (C-26), 13.5 (C-27), 27.1
(C-28), 26.1 (C-29), 14.6 (C-30), 107.8 (C-1"), 75.9
(C-2"), 78.9 (C-3), 71.6 (C-4"), 67.4 (C-5"). LA_LJgi
s 5 ek B R AT, kA 1 BN
20(R), 23(R), 24(R), 25(S), 26(S)-16B: 23;23:26;24:25-
ZIREE-12B- L FE-3B,26- - FR -9, 19-FA ] i - 7- 47 -
3-0-B-D-AHELF

&Y 2. AEKAK, 'HNMR (600 MHz,
CsDsN) 6: 0.23 (1H, d, J = 4.1 Hz, H-19), 0.51 (1H, d,
J=3.8 Hz, H-19), 1.25 (3H, d, J = 6.6 Hz, H-21), 1.27
(3H, s, H-18), 1.80 (3H, s, H-26), 1.72 (3H, s, H-27),
0.89 (3H, s, H-28), 1.36 (3H, s, H-29), 1.08 (3H, s,
H-30); "“C-NMR (150 MHz, CsDsN) 6: 31.9 (C-1),
29.9 (C-2), 88.2 (C-3), 41.1 (C-4), 47.3 (C-5), 20.7
(C-6), 26.0 (C-7), 47.3 (C-8), 19.5 (C-9), 26.4 (C-10),
26.2 (C-11), 33.2 (C-12), 46.6 (C-13), 45.0 (C-14),
43.1 (C-15), 72.2 (C-16), 52.1 (C-17), 20.4 (C-18),
30.0 (C-19), 34.5 (C-20), 17.3 (C-21), 86.7 (C-22),
105.8 (C-23), 83.1 (C-24), 83.4 (C-25), 27.5 (C-26),
24.6 (C-27), 19.5 (C-28), 25.5 (C-29), 15.2 (C-30),
107.4 (C-1'), 75.4 (C-2'), 78.4 (C-3"), 71.1 (C-4"), 66.9
(C-5")o LA b3 it it 5 sempifo s A — 5™, #efh
G 2 B8N/ NTHRRE B

& 3. A A, 'HINMR (600 MHz,
CsDsN) 6: 0.31 (1H, d, J = 3.5 Hz, H-19), 0.56 (1H, d,
J=3.9Hz, H-19), 1.24 3H, d, J = 6.3 Hz, H-21), 1.23

(3H, s, H-18), 1.14 (3H, s, H-26), 1.38 (3H, s, H-27),
1.36 (3H, s, H-28), 1.29 (3H, s, H-29), 1.06 (3H, s,
H-30); "C-NMR (150 MHz, CsDsN) d: 32.7 (C-1),
30.9 (C-2), 88.8 (C-3), 41.7 (C-4), 47.9 (C-5), 21.4
(C-6), 26.1 (C-7), 48.7 (C-8), 20.5 (C-9), 27.2 (C-10),
27.1 (C-11), 33.5 (C-12), 42.0 (C-13), 46.5 (C-14),
83.3 (C-15), 220.3 (C-16), 60.4 (C-17), 20.2 (C-18),
30.5 (C-19), 28.4 (C-20), 20.7 (C-21), 37.4 (C-22),
72.5 (C-23), 65.6 (C-24), 58.9 (C-25), 25.1 (C-26),
19.8 (C-27), 12.4 (C-28), 26.1 (C-29), 15.9 (C-30),
108.0 (C-1'), 76.0 (C-2"), 79.0 (C-3"), 71.7 (C-4"), 67.2
(C-5"), 171.0 (C = 0), 21.4 (COCH3). PB4
SR IE A -, Mk e 3 $EN 23-0-
LT R bE-3-0-B-D-AHEEF .

&Y 4: AEKHAE, '"HNMR (600 MHz,
CsDsN) d: 0.51 (1H, d, J = 3.9 Hz, H-19), 1.05 (1H, d,
J=14.0 Hz, H-19), 0.98 (3H, d, J = 6.6 Hz, H-21), 0.93
(3H, s, H-18), 1.33 (3H, s, H-26), 1.22 (3H, s, H-27),
1.03 (3H, s, H-28), 0.96 (3H, s, H-29), 0.86 (3H, s,
H-30), 6.06 (1H, d, J = 7.5 Hz, H-7), 2.02 (3H, s,
H-24); “C-NMR (150 MHz, CsDsN) d: 30.5 (C-1),
29.9 (C-2), 88.5 (C-3), 40.8 (C-4), 42.8 (C-5), 21.7
(C-6), 114.3 (C-7), 147.1 (C-8), 21.4 (C-9), 28.3
(C-10), 25.1 (C-11), 33.6 (C-12), 40.3 (C-13), 49.1
(C-14), 80.2 (C-15), 106.2 (C-16), 61.0 (C-17), 22.0
(C-18), 28.7 (C-19), 26.1 (C-20), 20.5 (C-21), 33.2
(C-22), 72.4 (C-23), 79.4 (C-24), 76.0 (C-25), 32.3
(C-26), 27.1 (C-27), 18.4 (C-28), 26.2 (C-29), 14.1
(C-30), 107.9 (C-1"), 76.0 (C-2'), 79.0 (C-3'), 71.6
(C-4"), 67.5 (C-5"), 170.9 (C = 0), 21.7 (COCH3). LA
AR SOk A B, kA 4 %
EN 71.8- %A -24-0- LEEEATHREE-3-0-B-D-K
L RE

&Y 5. A K, 'HANMR (600 MHz,
CsDsN) d: 0.30 (1H, d, J = 4.0 Hz, H-19), 0.55 (1H, d,
J=4.2Hz, H-19), 0.96 (3H, d, J = 6.2 Hz, H-21), 1.20
(3H, s, H-18), 1.44 (3H, s, H-26), 1.28 (3H, s, H-27),
1.06 (3H, s, H-28), 1.35 (3H, s, H-29), 1.06 (3H, s,
H-30); ""C-NMR (150 MHz, CsDsN) J: 32.8 (C-1),
30.0 (C-2), 88.7 (C-3), 41.5 (C-4), 48.1 (C-5), 21.5
(C-6), 26.4 (C-7), 49.1 (C-8), 20.1 (C-9), 26.9 (C-10),
26.7 (C-11), 34.3 (C-12), 41.8 (C-13), 47.8 (C-14),
81.2 (C-15), 112.6 (C-16), 61.0 (C-17), 20.0 (C-18),
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30.6 (C-19), 23.8 (C-20), 20.0 (C-21), 30.0 (C-22),
74.1 (C-23), 84.4 (C-24), 69.0 (C-25), 31.8 (C-26),
26.1 (C-27), 12.1 (C-28), 26.0 (C-29), 15.9 (C-30),
107.9 (C-1", 75.9 (C-2'), 79.1 (C-3"), 71.5 (C-4'), 67.6
(C-5)o VA HedR 5 ek 2 A — 5, defh
GV 5 EE N 24-FR-THRRIE-3-0-B-D-ARHEH

&Y 6: A A, 'HNMR (600 MHz,
CsDsN) 6: 0.28 (1H, d, J = 4.1 Hz, H-19), 0.51 (1H, d,
J=3.7Hz, H-19), 0.95 (3H, d, J = 6.4 Hz, H-21), 1.20
(3H, s, H-18), 1.52 (3H, s, H-26), 1.52 (3H, s, H-27),
1.09 (3H, s, H-28), 1.34 (3H, s, H-29), 1.05 (3H, s,
H-30), 2.12 (3H, s, H-24); "C-NMR (150 MHz,
CsDsN) 6: 32.9 (C-1), 30.5 (C-2), 88.8 (C-3), 41.7
(C-4), 47.8 (C-5), 21.2 (C-6), 26.3 (C-7), 44.0 (C-8),
20.4 (C-9), 27.4 (C-10), 26.4 (C-11), 31.5 (C-12), 40.4
(C-13), 55.5 (C-14), 214.2 (C-15), 84.5 (C-16), 52.8
(C-17), 20.7 (C-18), 31.7 (C-19), 33.4 (C-20), 20.4
(C-21), 38.2 (C-22), 80.0 (C-23), 80.6 (C-24), 72.0
(C-25), 27.4 (C-26), 27.5 (C-27), 17.9 (C-28), 26.1
(C-29), 15.8 (C-30), 108.0 (C-1"), 76.0 (C-2'), 79.0
(C-3"), 71.6 (C-4"), 67.5 (C-5'), 170.7 (C = 0), 21.3
(COCH3). VA F il %t 5 scipdhig s A —5,
WAL B 6 %8N 24-0- LBk 2 2Tt R EE-3-0-B-D-
AKELF

&Y 7. AEKA, "HNMR (600 MHz,
CsDsN) §: 0.31 (1H, d, J = 4.1 Hz, H-19), 0.59 (1H, d,
J=3.9 Hz, H-19), 0.98 (3H, d, J = 5.9 Hz, H-21), 1.24
(3H, s, H-18), 1.52 (3H, s, H-26), 1.49 (3H, s, H-27),
1.25 (3H, s, H-28), 1.34 (3H, s, H-29), 1.06 (3H, s,
H-30), 2.13 (3H, s, H-24); “C-NMR (150 MHz,
CsDsN) d: 31.1 (C-1), 31.1 (C-2), 88.8 (C-3), 41.7
(C-4), 47.1 (C-5), 34.4 (C-6), 26.1 (C-7), 49.4 (C-8),
20.4 (C-9), 27.8 (C-10), 26.9 (C-11), 32.7 (C-12), 42.6
(C-13), 47.9 (C-14), 82.7 (C-15), 103.4 (C-16), 61.3
(C-17), 21.5 (C-18), 30.5 (C-19), 27.1 (C-20), 21.9
(C-21), 33.3 (C-22), 74.5 (C-23), 81.6 (C-24), 72.6
(C-25), 27.5 (C-26), 27.5 (C-27), 12.2 (C-28), 27.0
(C-29), 15.8 (C-30), 108.0 (C-1"), 76.0 (C-2"), 79.0
(C-3"), 71.7 (C-4"), 67.5 (C-5'), 170.8 (C = O), 20.7
(COCH3). LA_b il i s 5 SC kb F A — 5,
HALEY T %8N 24-K-24-0- TR SEALTH BRI -
3-0-B-D-AHELF

& 8: HfA, 'HNMR (600 MHz,

CsDsN) d: 0.30 (1H, d, J = 3.4 Hz, H-19), 0.62 (1H, d,
J=3.4Hz, H-19), 0.91 (3H, d, J = 5.8 Hz, H-21), 1.30
(3H, s, H-18), 1.48 (3H, s, H-26), 1.50 (3H, s, H-27),
1.33 (3H, s, H-28), 1.24 (3H, s, H-29), 1.04 (3H, s,
H-30), 2.14 (3H, s, H-12); “C-NMR (150 MHz,
CsDsN) d: 32.5 (C-1), 30.3 (C-2), 88.7 (C-3), 41.6
(C-4), 47.1 (C-5), 20.7 (C-6), 25.9 (C-7), 47.5 (C-8),
20.2 (C-9), 26.7 (C-10), 37.2 (C-11), 77.6 (C-12), 46.9
(C-13), 48.4 (C-14), 79.1 (C-15), 112.2 (C-16), 59.7
(C-17), 12.0 (C-18), 30.3 (C-19), 24.3 (C-20), 20.1
(C-21), 38.4 (C-22), 71.2 (C-23), 90.4 (C-24), 71.2
(C-25), 25.6 (C-26), 25.7 (C-27), 12.0 (C-28), 27.5
(C-29), 15.7 (C-30), 107.8 (C-1"), 75.8 (C-2), 78.8
(C-3"), 71.5 (C-4"), 67.3 (C-5'), 170.7 (C = 0), 21.6
(COCH3). VA it 5 ckiiE A —5™,
AW 8 %524 12B-0- L THIREE-3-0-B-D-AHEE .
WEY 9: AMKA, 'HNMR (600 MHz,
CsDsN) d: 0.56 (1H, d, J = 3.9 Hz, H-19), 1.22 (1H, d,
J=4.0 Hz, H-19), 1.24 (3H, d, J = 6.6 Hz, H-21), 1.28
(3H, s, H-18), 1.32 (3H, s, H-26), 1.43 (3H, s, H-27),
1.45 (3H, s, H-28), 1.38 (3H, s, H-29), 1.10 (3H, s,
H-30), 6.13 (1H, d, J = 6.4 Hz, H-7), 2.04 (3H, s,
H-23); C-NMR (150 MHz, CsDsN) d: 30.7 (C-1),
29.9 (C-2), 88.5 (C-3), 40.8 (C-4), 43.0 (C-5), 21.8
(C-6), 115.5 (C-7), 147.6 (C-8), 21.4 (C-9), 28.9
(C-10), 25.6 (C-11), 33.9 (C-12), 41.2 (C-13), 49.9
(C-14), 81.3 (C-15), 220.8 (C-16), 60.5 (C-17), 22.2
(C-18), 28.3 (C-19), 28.9 (C-20), 19.8 (C-21), 37.7
(C-22), 72.4 (C-23), 65.6 (C-24), 68.9 (C-25), 25.1
(C-26), 19.2 (C-27), 19.2 (C-28), 26.2 (C-29), 14.7
(C-30), 107.9 (C-1"), 76.0 (C-2'), 79.1 (C-3'), 71.7
(C-4"), 67.6 (C-5"), 170.8 (C = 0), 21.6 (COCH3). LA
R S SR E A S, M s 9 %E
N 23-0-£.135:-7,8- — KA FH WK Sx-3-0-B-D- A HE L
& 10: Ak, 'HNMR (600 MHz,
CsDsN) d: 0.59 (1H, d, J = 3.9 Hz, H-19), 1.20 (1H, d,
J=4.0 Hz, H-19), 0.90 (3H, d, J = 6.5 Hz, H-21), 1.17
(3H, s, H-18), 4.89, 5.36 (1H, brs, H-26), 1.87 (3H, s,
H-27), 1.34 (3H, s, H-28), 1.49 (3H, s, H-29), 1.08
(3H, s, H-30), 6.16 (1H, d, J = 6.2 Hz, H-7); >C-NMR
(150 MHz, CsDsN) 6: 32.1 (C-1), 30.7 (C-2), 88.7
(C-3), 41.5 (C-4), 43.1 (C-5), 21.7 (C-6), 114.7 (C-7),
148.4 (C-8), 20.0 (C-9), 26.2 (C-10), 26.2 (C-11), 34.4
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(C-12), 41.5 (C-13), 50.8 (C-14), 79.1 (C-15), 113.0
(C-16), 60.1 (C-17), 18.8 (C-18), 30.7 (C-19), 24.2
(C-20), 20.0 (C-21), 28.8 (C-22), 76.0 (C-23), 87.0
(C-24), 146.2 (C-25), 113.5 (C-26), 18.6 (C-27), 12.9
(C-28), 25.6 (C-29), 14.7 (C-30), 107.9 (C-1'), 75.6
(C-2"), 78.7 (C-3"), 71.6 (C-4"), 67.5 (C-5"). LA byt
B 5 cirdioE S A — 80, Mk A 10 %8R
7,8- . F A -25- AT RRIE-3-0-B-D- ARt
& 11: A6 E, 'HNMR (600 MHz,
CsDsN) 6: 0.31 (1H, d, J = 4.0 Hz, H-19), 0.56 (1H, d,
J=13.7Hz, H-19), 0.86 (3H, d, J = 6.5 Hz, H-21), 1.16
(3H, s, H-18), 1.31 (3H, s, H-26), 1.31 (3H, s, H-27),
1.20 (3H, s, H-28), 1.34 (3H, s, H-29), 1.08 (3H, s,
H-30), 3.45 (2H, dd, J = 6.9, 5.5 Hz, -OCH,), 1.14
(3H, t, J = 6.8 Hz, -CH;); “C-NMR (150 MHz,
CsDsN) &: 33.0 (C-1), 30.7 (C-2), 89.1 (C-3), 41.9
(C-4), 47.8 (C-5), 21.6 (C-6), 26.9 (C-7), 49.2 (C-8),
20.6 (C-9), 27.2 (C-10), 27.0 (C-11), 34.6 (C-12), 42.4
(C-13), 48.2 (C-14), 80.7 (C-15), 112.5 (C-16), 60.0
(C-17), 20.1 (C-18), 31.5 (C-19), 24.6 (C-20), 20.2
(C-21), 38.7 (C-22), 72.1 (C-23), 88.6 (C-24), 76.6
(C-25), 20.8 (C-26), 23.5 (C-27), 12.3 (C-28), 26.3
(C-29), 16.0 (C-30), 108.2 (C-1"), 76.1 (C-2'), 79.2
(C-3"), 71.8 (C-4"), 67.7 (C-5"), 57.5 (-OCH,), 17.0
(-CH3). VA E3i it 5o A —57, #ik
E 11 558N 25-0- ST RREE-3-0-B-D-AKHEE
WwEY 12: AGKMA, 'H-NMR (600 MHz,
DMSO-dg) 6: 7.32 (1H, d, J = 1.8 Hz, H-2), 7.28 (1H,
dd, J = 1.8, 8.2 Hz, H-6), 6.77 (1H, d, J = 8.2 Hz,
H-5); *C-NMR (150 MHz, DMSO-dj) &: 121.7 (C-1),
116.6 (C-2), 144.9 (C-3), 150.0 (C-4), 115.1 (C-5),
121.8 (C-6), 167.3 (C-7). LA LyiEEE 5 SChk4foE 3
A5, M 12 B EN 34 T EREETR.
&Y 13: Ak A, 'H-NMR (600 MHz,
CsDsN) 6: 0.23 (1H, d, J = 4.1 Hz, H-19), 0.51 (1H, d,
J=14.0 Hz, H-19), 0.90 (3H, d, J = 6.2 Hz, H-21), 1.15
(3H, s, H-18), 1.63 (3H, s, H-26), 1.68 (3H, s, H-27),
0.99 (3H, s, H-28), 1.30 (3H, s, H-29), 1.01 (3H, s,
H-30), 2.16 (3H, s, H-24); "“C-NMR (150 MHz,
CsDsN) d: 32.6 (C-1), 30.2 (C-2), 88.6 (C-3), 41.5
(C-4), 47.6 (C-5), 21.0 (C-6), 26.2 (C-7), 43.8 (C-8),
20.1 (C-9), 27.0 (C-10), 25.9 (C-11), 31.3 (C-12), 40.1
(C-13), 55.2 (C-14), 214.0 (C-15), 84.4 (C-16), 52.5

(C-17), 20.4 (C-18), 31.5 (C-19), 33.4 (C-20), 19.7
(C-21), 38.8 (C-22), 79.2 (C-23), 80.0 (C-24), 72.2
(C-25), 26.9 (C-26), 28.5 (C-27), 17.7 (C-28), 26.0
(C-29), 15.5 (C-30), 107.6 (C-1"), 73.1 (C-2"), 74.8
(C-3"), 69.7 (C-4"), 66.9 (C-5"), 170.6 (C = 0O), 21.1
(COCH3). LA il it 5 ekt A —™,
AW 13 558N 24-0- 7 05 LT HRIE-3-O-a-L-Fi F7 {0
PEH

WEY 14: PHEEKHA, 'THNMR (600 MHz,
CD;0D) ¢: 2.97 (1H, d, J = 13.8 Hz, H-5), 3.14 (1H,
d, J = 13.8 Hz, H-5), 6.65 (1H, d, J = 8.4 Hz, H-2"),
6.65 (1H, d, J = 8.4 Hz, H-6"), 7.07 (1H, d, J = 8.5 Hz,
H-3"), 7.07 (1H, d, J = 8.5 Hz, H-5"), 4.94 (1H, brs,
H-2), 1.23 (3H, t, J = 7.1 Hz, H-8'), 4.16 (2H, m,
H-7"); "“C-NMR (150 MHz, CD;0D) §: 175.8 (C-1),
76.4 (C-2), 81.6 (C-3), 172.9 (C-4), 41.9 (C-5), 127.9
(C-11, 132.5 (C-2"), 115.7 (C-3"), 157.2 (C-4"), 115.7
(C-5"), 132.5 (C-6"), 62.4 (C-7"), 14.3 (C-8"), LA LU
R S SRR E A -, WA 14 %
RNEARR-1-LB5 .

WEW15: HEOK K, 'H-NMR (600 MHz,
DMSO-dg) d: 2.84 (1H, d, J = 13.8 Hz, H-5a), 2.92
(1H, d, J = 13.8 Hz, H-5b), 6.59 (1H, d, J = 8.4 Hz,
H-2"), 6.59 (1H, d, J = 8.4 Hz, H-6'), 6.93 (1H, d, J =
8.5 Hz, H-3"), 6.93 (1H, d, J = 8.5 Hz, H-5"), 4.23 (1H,
brs, H-2), 1.09 (3H, t, J = 7.1 Hz, H-8"), 3.94 (2H, m,
H-7'); *C-NMR (150 MHz, DMSO-d;) J: 172.9 (C-1),
80.0 (C-2), 74.9 (C-3), 172.1 (C-4), 41.0 (C-5), 126.4
(C-1"), 131.1 (C-2"), 114.5 (C-3"), 155.8 (C-4"), 114.5
(C-5"), 131.1 (C-6"), 60.2 (C-7"), 13.9 (C-8"). LAy
R 5 SRR 1A — 5, k& 15 %
JE N ARRIR-4- LK
S 3k
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