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Chemical constituents from Adonis amurensis
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Abstract: Objective To study the chemical constituents from herb with the roots of Adonis amurensis. Methods The compounds
were isolated and purified by silica gel column, Sephadex LH-20, MCI, and reverse phase HPLC chromatographies, and the structrures
of the isolated compounds were elucidated by spectral analysis and physicochemical properties. Results Fifteen compounds were
isolated from EtOAc and n-butanol fraction of the 95% ethanol etract in the herb with the roots of A. amurensis, including seven
cardenolides, i.e. strophanthidin (1), convallatoxin (2), convalloside (3), somalin (4), digitoxigenin (5), cymarin (6), and
periplorhamnoside (7); five flavonoids, i.e. luteolin (8), apigenin (9), apigenin-7-O-B-D-glucuronide (10), orientin (11), and
isoquercitrin (12); and three lignans, i.e. pinoresinol (13), pinoresinol-8-O-f-D-glucopyranoside (14), and 9'-decarboxy rosmarinic
acid-4'-0-(1—4)-galactosyl rhamnoside (15). Conclusion Compounds 10 and 13—15 are firstly isolated from the plants of Adonis L.
and compounds 3, 10, and 13—15 are isolated from 4. amurensis for the first time.
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WARAE LM 5 ke, i IE FAARER 20 5L 95%(1)
CBEARIEHEE 4 I, BRR 1 h, RS 5 15 21 s
B’E (300 g), KE, M4 MEE. BER L0H.
IETRER N WOREMOA R, /33 AahmERAL (10
g). BEIR LWEEAT (60 g) FNE T REAA, (50 g
B IE T B RAUR G , M 27K K2 30%- 60%
H190% LBERE BEVEIE, 4 30% L BETBAL 3k — 473 B,
1L ODS JeAfi#t:, HIK-HIEE (100 1 0—0:100) £
FEBEME, 7920 11 DM Ar~Ay, TG Ay A
REAED 1(31 mg) 1Y A, ik MCI A Sephadex

LH-20 f38L&4 4 (16 mg). 5 (20 mg); 184
A, it MCI. Sephadex LH-20, FF£:H|4 HPLC 43 &
HEMEE% 10 (12 mg)+ 15 (19 mg). 12 (5.9 mg).
14 (6.3 mg).

WS BE R L6 3R A AT AT €033, AR 2
Fi-ls R 2.6 (100 0 0—0 : 100) BhEvEn, L4535
12 MEG Bi~Bio, W4 Bs HROAERFE AR, o
Sephadex LH-20 4> 15346547 8 (8.0 mg). 2 (6.3
mg), 4 HPLC 7> 13454 3 (4.5 mg). 13 (11
mg), T Beid ODS eAHF:, BEIMLGY 9 (8.9
mg), i Sephadex LH-20 73 B§ #3446 54 11(7.2 mg),
il HPLC 7r 54359 6 (6.3 mg). 7 (5.4 mg).
3 HMERE

&Y 1: Atk R (HEE, ESI-MS m/z: 427.4
[M+Na]’, 831.3 [2M~+Na]", #fiE HAX 7 1 Fi &
47 404. 'H-NMR (300 MHz, CsDsN) &: 10.48 (1H, s,
H-19), 6.15 (1H, s, H-22), 5.28 (1H, dd, J = 18.2, 1.8
Hz, H-21a), 5.02 (1H, dd, J = 18.4, 1.8 Hz, H-21b),
4.45 (1H, brs, H-3), 1.04 (3H, s, H-18); "*C-NMR (75
MHz, CsDsN) d: 18.0 (C-1), 27.0 (C-2), 66.6 (C-3),
38.2 (C-4), 74.4 (C-5), 37.1 (C-6), 24.6 (C-7), 41.7
(C-8), 39.4 (C-9), 55.4 (C-10), 22.5 (C-11), 39.3
(C-12), 49.7 (C-13), 84.2 (C-14), 32.0 (C-15), 27.3
(C-16), 50.9 (C-17), 15.8 (C-18), 208.8 (C-19), 174.3
(C-20), 73.5 (C-21), 117.6 (C-22), 175.6 (C-23). LA I
PR K SCHRAR B A 5P, WS a Y 1
N EEBIEE T T,

e 2: otk b CREE), ESI-MS m/z: 551.2
[M+H]", 1011.8 [2M+H] . 'H-NMR (300 MHz,
CD;0D) &: 10.07 (1H, s, H-19), 5.90 (1H, s, H-22),
4.90 (1H, dd, J = 18.1, 1.7 Hz, H-21a), 4.85 (1H, dd,
J = 18.1, 1.7 Hz, H-21b), 4.14 (1H, brs, H-3), 2.84
(1H, t, J = 7.3 Hz, H-17), 0.88 (3H, s, H-18), 4.97
(1H, brs, H-1"), 3.62 (1H, dd, J = 3.2, 1.3 Hz, H-2"),
3.40 (1H, dd, J = 9.3, 3.2 Hz, H-3"), 3.60 (1H, dd, J =
9.3, 9.3 Hz, H-4'), 3.76 (1H, m, H-5"), 1.26 (3H, d, J =
6.2 Hz, H-6'); "*C-NMR (75 MHz, CD;OD) &: 18.5
(C-1), 25.3 (C-2), 72.2 (C-3), 35.2 (C-4), 73.7 (C-5),
36.7 (C-6), 24.6 (C-7), 41.7 (C-8), 39.2 (C-9), 55.0
(C-10), 22.4 (C-11), 39.3 (C-12), 49.6 (C-13), 84.2
(C-14), 31.9 (C-15), 27.0 (C-16), 50.8 (C-17), 15.8
(C-18), 208.2 (C-19), 175.5 (C-20), 73.8 (C-21), 117.6
(C-22), 174.3 (C-23), 100.4 (C-1'), 72.6 (C-2'), 72.8
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a3 KR (R, ESI-MS m/z: 735.4
[M-+Na]", 1447.1 [2M+Na]". 'H-NMR (300 MHz,
CsDsN) 6: 10.48 (1H, s, H-19), 5.90 (1H, s, H-22),
5.28 (1H, dd, J = 18.2, 1.8 Hz, H-21a), 5.02 (1H, dd,
J =182, 1.8 Hz, H-21b), 4.45 (1H, brs, H-3), 2.80
(1H, t, J = 7.3 Hz, H-17), 1.04 (3H, s, H-18), 4.84
(1H, brs, H-1"), 4.59 (1H, d, J=7.8 Hz, H-1"). il 254
C-4 17 W BT 6 82.9 (C-4'), HAE HMBC
] B A B R T 6 4.59 (H-1") 5 5 82.9
(C-4") MG, W EmimEs ) X B-D-Hi % B -
(1—>4)-a-L-FZ0; SC-NMR (75 MHz, CsDsN) &
25.2 (C-1), 27.9 (C-2), 75.0 (C-3), 36.2 (C-4), 75.2
(C-5), 40.4 (C-6), 23.3 (C-7), 42.6 (C-8), 40.2 (C-9),
56.1 (C-10), 19.0 (C-11), 37.2 (C-12), 50.7 (C-13),
85.9 (C-14), 32.4 (C-15), 25.9 (C-16), 51.7 (C-17),
16.2 (C-18), 209.7 (C-19), 178.2 (C-20), 75.3 (C-21),
117.9 (C-22), 177.2 (C-23), 100.8 (C-1"), 72.3 (C-2"),
72.4 (C-3"), 82.9 (C-4"), 69.3 (C-5"), 18.1 (C-6"), 105.6
(C-1"), 76.0 (C-2"), 78.1 (C-3"), 71.4 (C-4"), 78.0
(C-5"), 62.7 (C-6"). 2055 LR f 5 EL ™),
St B 3 M L E R

WEY 4: KK CHEE, ESI-MS m/z: 519.3
[M-+H]", 1 059.1 [2M+Na]". 'H-NMR (300 MHz,
CD;0D) d: 5.91 (1H, s, H-22), 5.05 (1H, dd, J = 18.2,
1.7 Hz, H-21a), 4.96 (1H, dd, J = 18.2, 1.7 Hz,
H-21b), 4.01 (1H, brs, H-3), 2.84 (1H, t, J = 7.3 Hz,
H-17), 0.96 (3H, s, H-19), 0.90 (3H, s, H-18), 4.81
(1H, dd, J=9.8, 2.1 Hz, H-1), 3.62 (1H, dd, J = 6.0,
3.4 Hz, H-3"), 3.19 (1H, dd, J = 9.4, 3.4 Hz, H-4"),
3.72 (1H, dd, J = 9.4, 6.0 Hz, H-5), 1.27 (3H, d, J =
6.0 Hz, H-6'), 3.43 (3H, s, -OCH3); "*C-NMR (75
MHz, CD;0D) 6: 27.5 (C-1), 27.9 (C-2), 74.9 (C-3),
36.0 (C-4), 36.9 (C-5), 33.4 (C-6), 22.6 (C-7), 42.7
(C-8), 38.0 (C-9), 42.7 (C-10), 22.4 (C-11), 41.0
(C-12), 51.1 (C-13), 86.5 (C-14), 31.2 (C-15), 28.1
(C-16), 52.1 (C-17), 16.4 (C-18), 18.6 (C-19), 178.5
(C-20), 75.4 (C-21), 117.8 (C-22), 177.3 (C-23), 97.3
(C-1"), 314 (C-2'), 79.3 (C-3'), 74.6 (C-4)), 71.4

(C-5), 24.3 (C-6'), 58.2 (-OCH3). M4k, 7 ROESY
W rpa] DA 2B AR 6 3.43 ((OCH;) 5 Bl
Jif 04.81 (H-1") AKX, H 63.19 (H4) 551.27
(-CH3) FAHZ, HE—DHiE T 4 I0HE RS 4
N B-D-INEEKRRRE LA L3k n Ao 5 SCk o LA
— U, s E A 4 R,

&Y 5: AR (HEE), ESI-MS m/z: 375.3
[M+H]", 397.1 [M+Na] . 'H-NMR (300 MHz,
CD;0D) ¢: 5.90 (1H, s, H-22), 4.90 (1H, dd, J = 18.2,
1.7 Hz, H-21a), 485 (1H, dd, J = 18.2, 1.7 Hz,
H-21b), 4.06 (1H, brs, H-3), 2.84 (1H, t, J = 7.3 Hz,
H-17), 0.97 (3H, s, H-19), 0.88 (3H, s, H-18);
BC-NMR (75 MHz, CD;OD) d: 30.8 (C-1), 33.4
(C-2), 67.6 (C-3), 27.9 (C-4), 36.7 (C-5), 22.5 (C-6),
22.3 (C-7), 42.7 (C-8), 37.5 (C-9), 36.5 (C-10), 28.5
(C-11), 41.0 (C-12), 50.0 (C-13), 86.7 (C-14), 34.2
(C-15), 28.1 (C-16), 52.1 (C-17), 15.8 (C-18), 24.3
(C-19), 177.4 (C-20), 75.4 (C-21), 117.9 (C-22), 178.6
(C-23). LA b il il Hiedis 15 Semrdpos FE A — 5, g
YSE G 5 ATEHE T T .

&) 6: Lttt il (HEEL, ESI-MS m/z: 549.4
[M+H]", 571.3 [M+Na] . 'H-NMR (300 MHz,
CD;0D) d: 10.04 (1H, s, H-19), 5.83 (1H, s, H-22),
4.93 (1H, dd, J = 18.3, 1.7 Hz, H-21a), 4.99 (1H, dd,
J =183, 1.7 Hz, H-21b), 4.11 (1H, brs, H-3), 2.83
(1H, t, J = 7.2 Hz, H-17), 0.83 (3H, s, H-18), 3.42
(1H, t, J= 5.7 Hz, H-1"), 3.60 (1H, m, H-2"), 3.42 (1H,
dd, J = 9.3, 3.2 Hz, H-3'), 3.26 (1H, d, J = 3.2 Hz,
H-4'), 3.10 (1H, m, H-5"), 1.15 (3H, d, J = 6.0 Hz,
H-6'), 3.04 (3H, s, -OCH;3); "“C-NMR (75 MHz,
CD;0D) §: 18.6 (C-1), 25.7 (C-2), 73.7 (C-3), 35.6
(C-4), 74.3 (C-5), 37.0 (C-6), 24.9 (C-7), 42.3 (C-8),
39.8 (C-9), 55.6 (C-10), 22.9 (C-11), 40.0 (C-12), 50.1
(C-13), 85.2 (C-14), 32.5 (C-15), 27.5 (C-16), 51.3
(C-17), 16.0 (C-18), 208.5 (C-19), 174.3 (C-20), 73.8
(C-21), 117.8 (C-22), 176.1 (C-23), 96.5 (C-1"), 40.1
(C-2"), 75.7 (C-3"), 78.6 (C-4'), 71.3 (C-5'), 18.8
(C-6"), 58.0 (-OCH3)o LA by i £l 55 SCRRAR 18 HE A
—5, WA 6 ) B AR

WEY 7: Ttk R CREE, ESI-MS m/z: 537.4
[M+H]", 559.1 [M+Na]". 'H-NMR (300 MHz,
CD;0D) d: 5.90 (1H, s, H-22), 5.04 (1H, dd, J = 18.6,
1.6 Hz, H-21a), 492 (1H, dd, J = 18.6, 1.6 Hz,
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H-21b), 4.15 (1H, brs, H-3), 2.84 (1H, t, J = 8.9 Hz,
H-17), 0.96 (3H, s, H-19), 0.89 (3H, s, H-18), 3.78
(1H, brs, H-1"), 3.38 (1H, m, H-2'), 3.38 (1H, m,
H-3"), 3.62 (I1H, m, H-4"), 3.62 (1H, m, H-5'), 1.26
(3H, d, J = 62 Hz, H-6'); "C-NMR (75 MHz,
CD;0D) 6: 26.7 (C-1), 28.0 (C-2), 67.7 (C-3), 35.6
(C-4), 75.7 (C-5), 35.4 (C-6), 24.8 (C-7), 42.6 (C-8),
40.6 (C-9), 41.8 (C-10), 22.7 (C-11), 40.9 (C-12), 50.9
(C-13), 86.3 (C-14), 33.3 (C-15), 26.8 (C-16), 52.2
(C-17), 16.3 (C-18), 17.2 (C-19), 177.2 (C-20), 75.5
(C-21), 117.8 (C-22), 178.2 (C-23), 100.8 (C-1), 72.6
(C-2), 73.8 (C-3"), 76.1 (C-4'), 72.5 (C-5), 17.9
(C-6")o 285 3CHRIRAE (K8 LA, S e e 5
7 NS AT R 2SR

) 8: T E M AR (FEE), ESI-MS
miz: 285.3 [M—H] . 'H-NMR (300 MHz, DMSO-dy)
J: 13.03 (1H, s, 5-OH), 7.50 (1H, dd, J = 2.0, 8.2 Hz,
H-6), 7.46 (1H, d, J = 2.0 Hz, H-2'), 7.00 (1H, d, J =
8.2 Hz, H-5"), 6.59 (1H, s, H-3), 6.52 (1H, d, J = 1.9
Hz, H-8), 6.25 (1H, d, J=2.0 Hz, H-6); *C-NMR (75
MHz, DMSO-de) &: 163.6 (C-2), 104.4 (C-3), 183.3
(C-4), 165.1 (C-5), 100.1 (C-6), 165.5 (C-7), 95.0
(C-8), 158.9 (C-9), 105.5 (C-10), 123.8 (C-1"), 114.3
(C-2"), 146.8 (C-3"), 150.3 (C-4"), 116.9 (C-5"), 120.4
(C-6)o LA_F i i il 5 Sk s 2 A — 50, s
TEEY 8 AR,

G 9: WL E B AR (HED, ESI-MS
miz: 269.5 [M—H], 539.0 [2M—H], i JLAHR 4>
THR 270. 'H-NMR (300 MHz, DMSO-dq) §:
12.97 (1H, s, 5-OH), 10.84 (1H, s, 7-OH), 10.37 (1H,
s, -OH), 7.95 (2H, d, J = 8.5 Hz, H-2', 6'), 6.95 (2H, d,
J = 8.5 Hz, H-3', 5", 6.79 (1H, s, H-3), 6.48 (1H, d,
J = 2.0 Hz, H-8), 6.19 (1H, d, J = 2.0 Hz, H-6):
BC-NMR (75 MHz, DMSO-dg) J: 164.2 (C-2), 102.9
(C-3), 181.8 (C-4), 161.5 (C-5), 98.9 (C-6), 163.8
(C-7), 94.0 (C-8), 157.3 (C-9), 103.7 (C-10), 121.2
(C-11), 128.5 (C-2', 6"), 116.0 (C-3', 5), 161.2 (C-4").
DA_E S Bt 5 SRR g S A S, etk A
19 AR,

) 10: SEETEEERA (HEE, ESI-MS
miz: 445.5 [M—H] ", 891.8 2M—H] . 'H-NMR (300
MHz, CD;COCD3) d: 7.91 (2H, d, J = 8.5 Hz, H-2,
6'), 6.92 (2H, d, J = 8.8 Hz, H-3', 5'), 6.82 (1H, s,

H-3), 6.82 (1H, s, H-8), 6.45 (1H, d, J = 2.0 Hz, H-6),
5.17 (1H, d, J = 7.1 Hz, H-1"), 3.25~3.36 (4H, m,
sugar-H); “C-NMR (75 MHz, CD;COCDs) J: 164.7
(C-2), 104.0 (C-3), 182.4 (C-4), 162.0 (C-5), 99.9
(C-6), 163.2 (C-7), 95.0 (C-8), 157.4 (C-9), 105.8
(C-10), 121.2 (C-1"), 129.0 (C-2', 6), 116.5 (C-3, 5"),
161.5 (C-4"), 99.8 (C-1"), 73.3 (C-2"), 75.0 (C-3"),
72.1 (C-4"), 76.6 (C-5"), 171.8 (C-6"). LA L3k it %4k
LSRRG A S, EE A 10 AT
#- 7-O-B-D-Hi % FERE IR 1 o

EW 11: EETERH AR (HEE, ESI-MS
m/z: 447.1 [M—H]", 895.2 [2M—H] . 'H-NMR (400
MHz, DMSO-dq) : 13.13 (1H, s, 5-OH), 7.49 (1H, d,
J=8.0 Hz, H-6'), 7.45 (1H, brs, H-2'), 6.85 (1H, d, J =
8.0 Hz, H-5"), 6.61 (1H, s, H-3), 6.24 (1H, s, H-6),
4.64 (1H, d, J = 9.8 Hz, H-1"), 3.10~3.80 (6H, m,
sugar-H); C-NMR (100 MHz, DMSO-d) 6: 164.1
(C-2), 102.5 (C-3), 182.1 (C-4), 160.4 (C-5), 98.2
(C-6), 162.6 (C-7), 104.6 (C-8), 156.0 (C-9), 104.1
(C-10), 122.1 (C-1"), 114.1 (C-2"), 145.9 (C-3"), 149.7
(C-4"), 115.7 (C-5"), 119.4 (C-6"), 73.5 (C-1"), 70.8
(C-2"), 78. 9 (C-3"), 70.8 (C-4"), 82.0 (C-5"), 61.7
(C-6")o LA b3 il Hedfs 5 Sk S A — 87, i
YA 11 BT

& 12: wmaptadiih (HEE, ESI-MS m/z:
463.4 [M—H], 927.2 2M—H] . 'H-NMR (400
MHz, DMSO-ds) o: 7.86 (1H, d, J = 2.2 Hz, H-2'),
7.61 (1H, dd, J = 8.5, 2.1 Hz, H-6"), 6.88 (1H, d, J =
8.8 Hz, H-5"), 6.45 (1H, d, J = 2.0 Hz, H-8), 6.22 (1H,
d, J = 2.0 Hz, H-6), 5.20 (1H, d, J = 7.8 Hz, H-1"),
3.64 (2H, m, H-6"), 3.58~3.34 (4H, m, sugar-H);
BC-NMR (100 MHz, DMSO-dq) d: 156.6 (C-2), 133.9
(C-3), 177.9 (C-4), 161.8 (C-5), 99.1 (C-6), 164.6
(C-7), 93.9 C-8), 156.6 (C-9), 104.3 (C-10), 121.5
(C-1), 115.6 (C-2'), 145.3 (C-3"), 148.9 (C-4"), 116.4
(C-5"), 122.5 (C-6"), 102.2 (C-1"), 71.6 (C-2"), 73.6
(C-3"), 68.4 (C-4"), 76.3 (C-5"), 60.6 (C-6"). LL Lk
R SRR E A B, et E Y 12
VIBR At

&Y 13: iRy (HEE, ESI-MS m/z:
359.6 [M+H]", 3812 [M+Na]". "H-NMR (400
MHz, CD;0D) 6: 6.94 (2H, brs, H-2, 2'), 6.80 (2H, dd,
J=12,8.3 Hz, H-6, 6), 6.77 (2H, d, J = 8.3 Hz, H-5,
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5", 470 (2H, d, J = 4.1 Hz, H-7, 7'), 422 (2H, m,
H-9, 9'), 3.84 (6H, s, 3, 3-OCHs), 3.12 (2H, m, H-8,
8"); C-NMR (100 MHz, CD;0D) §: 133.8 (C-1, 1),
111.0 (C-2, 2'), 147.9 (C-3, 3'), 147.3 (C-4, 4'), 116.1
(C-5,5"), 120.1 (C-6, 6'), 87.5 (C-7, 7'), 55.3 (C-8, 8'),
72.6 (C-9, 9", 56.4 (3, 3'-OCH3). LA Likifiids 55
BRI IEA 8, et A 13 AR .

G 14: AER AR CFED, ESI-MS m/z: 535.7
[M—H], 1071.9 2M—H] . 'H-NMR (400 MHz,
CD;0D) é: 7.13 (1H, d, J = 1.7 Hz, H-2), 6.85 (1H, d,
J=8.1 Hz, H-5), 6.91 (1H, dd, J = 8.1, 1.7 Hz, H-6),
441 (1H, d, J=10.4 Hz, H-9a), 3.95 (1H, d, /= 10.4
Hz, H-9b), 7.06 (1H, d, J = 1.7 Hz, H-2'), 6.74 (1H, d,
J=8.1Hz, H-5'), 6.88 (1H, dd, J = 8.1, 1.7 Hz, H-6"),
3.41 (1H, m, H-8'), 3.91 (3H, s, 3-OCHj3), 3.87 3H, s,
3-OCHs), 4.35 (1H, d, J = 8.6 Hz, H-1"), 3.04 (1H, m,
H-2"), 2.90 (1H, m, H-3"), 3.17 (1H, m, H-4"), 3.15
(1H, m, H-5"), 3.68 (1H, m, H-6a"), 3.54 (1H, m,
H-6b") ; *C-NMR (100 MHz, CD;0D) &: 131.7 (C-1),
112.6 (C-2), 146.1 (C-3), 147.9 (C-4), 114.9 (C-5),
121.0 (C-6), 88.6 (C-7), 97.8 (C-8), 71.8 (C-9), 55.1
(3-OCH3), 127.1 (C-1'), 109.2 (C-2'), 145.9 (C-3"),
147.0 (C-4"), 113.8 (C-5'), 118.5 (C-6"), 85.4 (C-7'),
58.9 (C-8"), 70.8 (C-9"), 55.1 (3'-OCHj3), 98.6 (C-1"),
73.4 (C-2"), 76. 6 (C-3"), 69.7 (C-4"), 76.9 (C-5"),
61.0 (C-6"). it HMBC nf W52 6 4.52 (H-1") At
H 697.8(C-8) AHIG, nIHEW M EHAE C-8 Lo
DA b 9 3 Hode 5 SRR A 80, et
Y 14 N ¥ g 25-8-0-p-D-F H B

AW 15: AR K CHEED, ESI-MS m/z: 647.5
[M-+Na]", 1271.1 [2M+Na]". 'H-NMR (400 MHz,
CD;0D) §: 7.01 (1H, d, J = 3.0 Hz, H-2), 6.73 (1H,
brs, H-5), 6.73 (1H, brs, H-6), 7.51 (1H, brs, H-7),
6.20 (1H, brs, H-8), 6.60 (1H, s, H-2"), 7.51 (1H, brs,
H-5'), 6.20 (1H, brs, H-6"), 2.68 (2H, brs, H-7"), 4.99
(1H, brs, H-1"), 4.77 (1H, brs, H-1""), 0.95 3H, d, J =
2.9 Hz, -CH;); C-NMR (100 MHz, CD;0D) ¢: 126.6
(C-1), 113.6 (C-2), 143.8 (C-3), 144.3 (C-4), 116.1
(C-5), 122.9 (C-6), 147.4 (C-7), 115.1 (C-8), 168.1
(C-9), 131.3 (C-1"), 116.7 (C-2"), 143.8 (C-3"), 142.2
(C-4", 116.1 (C-5), 121.1 (C-6), 34.4 (C-7), 60.0
(C-8"), 102.0 (C-1"), 71.7 (C-2"), 73.8 (C-3"), 68.6
(C-4"), 73.5 (C-5"), 17.1 (-CH3), 101.5 (C-1""), 70.2

(C-2"), 69.8 (C-3""), 80.7 (C-4""), 69.3 (C-5""), 71.1
(C-6""). ik HMBC "] W55 6 4.77 (H-1"") 415 6
68.6 (C-4") FHIC, WIHEWT - FLBE L R 2R e 5 =X
F 1, DR SR S5,
M et B 15 4 9-MRIKIERR-4"-0-(1—-4)-
- FUH AR T
4 FER5HR

XN 4x 38 A S8 AR A AT T AT,
O (B IR LR AN IE ] BEAS U AL Hh 23 15
RN T 15 MEAY), L&Y 1~7 Ok,
&) 8~12 Mz, AW 13~15 ARG
Ko Bk, AR T 04108 1 s N
o P SCHRIRIE, 04 S5 AR 1 T2 B 2 B O3 A
O, I, BTSSR % 10 Ty
—E. A, HMESIEEA TR AR
Callianthemum C. A. Mey. [¥)3E 450 0 HH 4k
H, R R R, XS
DNA SEZK RN R8P, s 451
LR TN — R, AR

SE
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