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Chemical constituents of Artemisia sieversiana
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Abstract: Objective To study the chemical constituents of Artemisia sieversiana. Methods The chemical constituents were
separated and purified by column chromatography and HPLC. Their structures were determined on the basis of spectroscopic analyses.
Results Seventeen compounds were isolated from A. sieversiana and the structures were identified as yangambin (1), (3R,6R,
7E)-3-hydroxy-4,7-megastigmadien-9-one (2), absinthin (3), anabsin (4), anabsinthin (5), badounoid B (6), gnapholide (7),
artabsinolide B (8), 11,10',11"-epiabsinthin (9), I-borneol-p-D-glucopyranoside (10), 10',11'-epiabsinthin (11), 2-methyl-2,3,4-
trihydroxybutanoic acid-1,4-lactone (12), 3(Z)-hexenyl-B-glucopyranoside (13), pinitol (14), epiloliolide (15), desacetylmatricarin
(16), and artabsinolide A (17), respectively. Conclusion Compounds 2, 4—8, 10, and 12—17 are isolated from this plant for the
first time.

Key words: Artemisia sieversiana Willd; sesquiterpenoids; anabsin; anabsinthin; artabsinolide B; 2-methyl-2,3,4-trihydroxybutanoic
acid-1,4-lactone
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Fig. 1 Structures of compounds 1—17
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PREP-ODS @ 10 mm X 250 mm Ag540A:; A3 ]
TN B e T =i (200~300 HO; )=
ERERERSON A G T 7 FAHLAE R E 244
A1 g, HAR R e o it

KFFE A 2013 42 6 H 12 HFS555FM/RTH N
KREE, BEAMT, SFFMKIRRF AR b

W) 23R VR % E N R Artemisia sieversiana
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RIRF=WIRT 5 2
2 REEENE

THEE) KK 7548 7.6 kg /K 2B 100 L =
HIZE5 d i, EH 3K, AR, W4
47500 mL, Bk 2.5 L, KRMHIECK:. BER
BEANIE T REAEEL 3 Ik, & A RV 7R B RO 4 &2
THE &, 19 1E Ol 2R ) 102.3 g BT L lEAR
V) 64.09. IETEEZEMY) 28.8 g.

B R RS A HUY) 46.0 g BHATRERG (40 58,
WK IE Cobe-Bile 2.6 (505, 18.0 L), BEFR M5
(10.0 L) BEMR L B8-HFE (64, 10.0 L) e,
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A FEAH R4 43 ie 4 22 4 e &, 19 10 NEAr (F1~
10). F2 (18.4 @) HHATHE AT CIESr 5, MKIKAIE
Cbi-BEfR 2B (5:5, 9.6L). BEfRAAE (4.0L)
Velits 7 Nk (F2-1~2-7), F¥ F2-3 (9.4 @)
AT RE R AE L 4 38, AR IR A IE ke -BE IR 2.5
(7:3, 5.8L). BSR4 (1.3 L) HATHML, A
IR 155) 8 ANEB4r (F2-3-1~2-3-8). ¥ F2-3-5
(5.89) HHEEELMEEMLEY 1 (299). F2-3-1
(808.3 mg) HEATRERAE IS &, KA IECbe-
BETR B8 (703, 1.4L). BER 4G (0.5L) ¥efit,
A IFMH R4 73433 10 M4 (F2-3-1-1~2-3-1-10)
F2-3-1-6 (90.1 mg) #HfT [ AHF-Hl % HPLC (sl
FH: HIEE-7K 45 @ 55, AFEN 4 mL/min) 435,
Bib& 2 (1.7 mg, tk=22.6 min).

F4 (259 HHATHERAE GG 5, KIKHIED
Fi-BERR g (5:5, 5.0L). EiEE 2B (1.5L) ¥
B, A IFAHE Sy, £33 10 AR5 (F4-1~4-10).
¥ FA-7 (314.2 mg) #EATAHFHI#% HPLC (i3l
FH: HEE-/K 614, HFREN 4 mL/min) 535,
BEY 3 (6.8 mg, tr=10.0min), 4 (106.1 mg,
tr=17.0 min) A1 5 (28.8 mg, tr=28.5min).

F5 (3.39) HHTRERH: A2, MKIKIEH IE
Chi-BEfR 2. (5:5, 80L). BEfRAHE (15L)
Ve, G HAEFI 7, £33 13 N4y (F5-1~5-13).
F5-10 (1.5 @) #HATRERAFE I/ 85, MR IE Cbe-
BElR .8 (505, 4.5 L) FIEEER 4Fg (1.5 L) P,
GIFMIFA Sy, 155) 8 ANk (F5-10-1~5-10-8).
F F5-10-6 HEAT [ AH P64 HPLC (imzhtH: FEE-
/K 5 1 5, AR E 4 mL/min) 2>, #5346 &4 6(20.2
mg, tr=9.3 min) 7 (32.8 mg, tr=27.4 min).
¥ F5-9 (540.3 mg) #HATHEERFE@RES R, HIED
Yi-BEFR 2 fg (5:5, 0.8 L) FIELEZ 4./ (0.2 L)
Ve, &HFMHFRIAE S, 53 6 N4 (F5-9-1~
5-9-6). ¥ F5-9-4 (81.5 mg) #E47 S AH 2l % HPLC
(MBhAH: HEE-/K 4 6, HWEBREN 4 mL/min) 4
B, BikEa 8 (1.1mg, tk=11.1min).

F6 (2.6 9) HHTHER AR tAIE 5, RIKIEH IE
Cui-BE R 2.1 (4 6, 5.4 L) FIEEER £ Fg-F i (4 :
1, 1.5 LR, &R F 253, 145 31 14 543 F6-1~
6-14). ¥ F6-9 (271.9 mg) #E4T oAl 4 HPLC
(JLhiH: HEE-/K 4 0 6, A& 4 mL/min) 7355,
BEY 9 (147.1 mg, tr=14.5min).

F7 (459 FIEERAEERE> B, R IE k-

BElR C.TE (218, 3.6 L) FIESER AFE-FFEE (4: 1,
15L) #elii, AIAHFELS, 1538 AN FT-1~
7-8). F7-6 (474.9 mg) HAHF:H] 4 HPLC (Jish
AH: HEE-7K 35 1 65, MRFVE 4 mL/min) /3 E,

B4EY 10 (9.8 mg, tr=18.7 min) L&Y 11
(17.4mg, k=216 min). F7-7 (1.39) HEATEERKE
BB, K IE CE-BE IR B8 (515, 21L).
EtOAC 100% (1.5 L), B&fR £ Bs-HlE (4 01, 1.5 L)
v, &M EA S, 5 10 MESr (F7-7-1~
7-7-10). F7-7-8 (173.4 mg) [ AHF#14¢ HPLC (i
BkH: HEE-K 6 14, RBIRE 4 mL/min) 45,

k& 12 (5.9 mg, tk=16.1min).

F8 (2.99) FREEATIESE, KIXKFHBLRZ
FE-FAEE9 11 (26L) A 7:3 (LOL) ¥, &3
ARy, 193] 4 NEB4 (F8-1~8-4). F8-2 (1.7 g)
AT RERAE (38 2 5, MK IE Cle-Ba iR 2156 (5 -
5, 25L). BERR MG (1.5L). EiEe 2 Bs-HEE 4 0 1
(15 L) ¥, GIMFEAHS, B2E 9 Ny
(F8-2-1~8-2-9), F8-2-7 (187.6 mg) Fl A4
HPLC (¥izhiAH: HEE-7/K 55 : 45, RBUAE 4
mL/min)Z> &, 1546 &4 13(24.3 mg, tr=18.0 min).

BUE T A 28.3 g A RERAE il o0 5, 1K
WFHBERR 2 F5-FET (401, 11.4 L), B (11.0 L)
Ve, GHAHERIE S, 53] 10 NS (Fl~10).
f2 (L4 @) HHATRERCRE G558, IR FBEER £.H5-
g (7:3, 1L.40L) FIFEE (L5L) JEm, SiesE
)14 (70.0 mg). f1 (6.4 ¢) FEERAE (5,
IR IE Cobe-BE2 .l (55, 4.3 L), BEfR MR
(3.0 L), B&MRCHe-HEE (5:5, 21 L) ¥, &
FAFEH Sy, 53] 16 ANy (f1-1~1-16), f1-11
(277.3 mg) H A4 HPLC (RizshAd: HEE-
K82, AHIGE 4 mL/min) 38, B4LEY 15
(24mg, tk=56.8 min). f1-6 (290.9 mg) I 1IEAH}
#l4¢ HPLC GRish: IECke-BERR B8 7 0 3, 1460
M 4 mL/min) 25, SEY 16 (3.4mg, k=
39.8 min). f1-4 (63.0 mg) F JeAH ¥4 HPLC (it
BNAH: HIEE-7K 35 : 65, AFEN 4 mL/min) 4y
5, B3AEY 17 (10.0 mg, tr=22.1 min).

3 HMEE

&Y 1. s dE (FRE, mp 108.1~
109.1 °C, 'H-NMR (400 MHz, CDCls) §: 6.58 (4H, s,
H-2, 6, 2', 6'), 4.75 (2H, d, J = 4.0 Hz, H-7, 7"), 4.31
(2H, dd, J = 9.2, 6.8 Hz, H-9a, 9a), 3.94 (2H, dd, J =
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9.2, 3.6 Hz, H-9b, 9'b), 3.88 (I2H, s, 3, 3', 5,
5'-OCHs), 3.84 (6H, s, 4, 4-OCHs), 3.11 (2H, m, H-8,
8"); 3C-NMR (100 MHz, CDCls) 6: 153.5 (C-3, 5, 3',
5", 136.8 (C-1, 1"), 137.5 (C-4, 4'), 102.8 (C-2, 6, 2/,
6), 86.0 (C-7, 7'), 72.0 (C-9, 9), 60.8 (4, 4-OCHy),
56.2 (3, 5, 3', 5'-OCH3), 54.4 (C-8, 8"). LA F¥IE 5
THRIRGE — P, WA 1 O E M AR
i B — H ik o

EY 2: EEIRRY, [«]F +36.9° (c 0.2,
CH.Cl); *H-NMR (400 MHz, CDCls) §: 6.55 (1H, dd,
J = 15.9, 10.0 Hz, H-7), 6.10 (1H, d, J = 15.9 Hz,
H-8), 5.63 (1H, d, J = 1.3 Hz, H-4), 4.27 (1H, m, H-3),
2.50 (1H, d, J = 10.0 Hz, H-6), 2.26 (3H, s, H-10),
1.84 (1H, dd, J = 13.5, 5.9 Hz, H-2p), 1.63 (3H, s,
H-13), 1.40 (1H, dd, J = 13.5, 6.3 Hz, H-20), 1.03
(3H, s, H-11), 0.89 (3H, s, H-12); *C-NMR (100
MHz, CDCls) o: 198.2 (C-9), 147.2 (C-7), 135.5
(C-5), 133.6 (C-8), 125.8 (C-4), 65.5 (C-3), 54.3
(C-6), 43.8 (C-2), 33.9 (C-1), 29.3 (C-11), 27.2
(C-10), 24.7 (C-12), 22.7 (C-13). DL b 455 5Tk
B0, W% et A5 2 N (3R,6R,7E)-3-hydroxy-
4,7-megastigmadien-9-one.

&Y 3: s (HED, mp 165.0~
166.0 °C, [a]5 +180.0°(c 1.9, CHCI3); *H-NMR (600
MHz, CD3;0D) ¢: 5.54 (1H, brs, H-3), 4.80 (1H, d, J =
10.2 Hz, H-6), 4.73 (1H, brd, J = 11.4 Hz, H-6"), 3.17
(1H, d, J = 7.2 Hz, H-3"), 2.87 (1H, d, J = 3.4 Hz,
H-2), 2.83 (1H, s, H-2"), 2.36 (1H, m, H-11), 2.33 (1H,
m, H-7), 2.30 (1H, m, H-1), 2.10 (1H, dd, J = 21.5,
11.0 Hz, H-11"), 2.07 (1H, brs, H-1), 1.85 (3H, brs,
H-15"), 1.76 (1H, m, H-7"), 1.73 (3H, brs, H-15), 1.30
(3H, s, H-14"), 1.23 (3H, d, J = 6.8 Hz, H-13), 1.19
(3H, s, H-14), 1.16 (3H, d, J = 6.8 Hz, H-13");
13C-NMR (150 MHz, CD30D) 4: 180.4 (C-12’), 180.0
(C-12), 145.9 (C-4), 144.3 (C-5"), 135.9 (C-4'), 122.0
(C-3), 82.6 (C-6), 82.6 (C-6'), 73.9 (C-10"), 71.5
(C-10), 71.4 (C-1), 63.4 (C-5), 59.1 (C-3'), 56.8
(C-1"), 49.2 (C-7"), 46.6 (C-7), 46.3 (C-2"), 45.7 (C-2),
43.4 (C-9"), 42.6 (C-9), 41.9 (C-11"), 41.8 (C-11), 30.6
(C-14), 28.5 (C-14"), 27.3 (C-8), 23.5 (C-8"), 17.6
(C-15"), 12.7 (C-15), 11.8 (C-13"), 11.0 (C-13). Ll L
Hodl 5 oCmkRaE — 3, MR AY 3 NEEL R

& 4. LEE S (FEE, mp 270.0~

272.0 °C, [0]3 +107.0°(c 1.7, acetone); H-NMR
(600 MHz, acetonitrile-ds) 6: 4.71 (1H, d, J = 10.8 Hz,
H-6"), 4.25 (1H, d, J = 10.8 Hz, H-6), 3.64 (1H, d, J =
4.8 Hz, H-3), 3.41 (1H, d, J = 10.2 Hz, H-3"), 2.73
(1H, m, H-2), 2.69 (1H, s, H-1'), 2.54 (1H, s, H-1),
2.31 (1H, m, H-11), 2.29 (1H, m, H-11"), 2.16 (1H, s,
H-2), 2.02 (1H, m, H-7"), 1.97 (1H, m, H-7), 1.87 (3H,
s, H-15", 1.78 (2H, m, H-9"), 1.76 (2H, m, H-8), 1.63
(2H, m, H-8'), 1.53 (2H, m, H-9), 1.42 (3H, s, H-14"),
1.23 (3H, s, H-14), 1.17 (3H, d, J = 6.6 Hz, H-13"),
1.16 (3H, d, J = 7.2 Hz, H-13), 1.16 (3H, s, H-15);
13C-NMR (150 MHz, acetonitrile-ds) J: 179.9 (C-12"),
179.4 (C-12), 146.1 (C-5"), 135.3 (C-4'), 91.3 (C-4),
83.0 (C-6), 81.6 (C-6'), 79.4 (C-10), 74.8 (C-10"), 73.1
(C-3), 63.7 (C-1), 63.6 (C-5), 56.9 (C-1"), 53.6 (C-3"),
49.9 (C-2), 49.5 (C-7'), 48.8 (C-7), 44.4 (C-2), 43.5
(C-11"), 42.9 (C-11), 42.8 (C-9"), 40.2 (C-9), 29.6
(C-14"), 27.1 (C-14), 26.2 (C-8), 24.0 (C-8"), 16.7
(C-15"), 14.7 (C-15), 12.5 (C-13"), 12.4 (C-13). Lk
e RS cikikE 80, MEehEw 4 AR
R

&Y 5. Ttk d (FEE), mp 265.0~
266.0 °C, [0]5 —86.5°(c 0.85, CHCI3); *H-NMR (600
MHz, CDCls) §: 4.67 (1H, d, J = 10.2 Hz, H-6"), 4.14
(1H, d, J = 10.2 Hz, H-6), 3.47 (1H, d, J = 13.2 Hz,
H-3"), 2.70 (1H, d, J = 10.2 Hz, H-2), 2.53 (1H, s,
H-1'), 2.36 (1H, s, H-1), 2.23 (1H, m, H-11"), 2.04
(1H, m, H-11), 1.94 (1H, m, H-2"), 1.93 (3H, s, H-15),
1.88 (2H, m, H-3), 1.27 (3H, d, J = 4.4 Hz, H-13"),
1.24 (3H, s, H-14"), 1.22 (3H, d, J = 3.0 Hz, H-13),
1.21 (3H, s, H-14), 1.19 (3H, s, H-15); *C-NMR (150
MHz, CDCls) 6 179.1 (C-12'), 178.6 (C-12), 148.4
(C-5"), 1323 (C-4'), 88.3 (C-4), 82.3 (C-6), 81.0
(C-6"), 77.8 (C-10), 74.3 (C-10'), 62.9 (C-1), 62.0
(C-5), 56.6 (C-1'), 52.4 (C-3'), 49.4 (C-7), 49.1 (C-7"),
43.8 (C-9"), 43.1 (C-2'), 42.7 (C-11), 42.4 (C-2), 41.2
(C-11"), 39.1 (C-9), 34.6 (C-3), 29.4 (C-14"), 27.0
(C-14), 25.5 (C-8'), 23.5 (C-8), 16.9 (C-15"), 16.6
(C-15), 12.6 (C-13"), 12.3 (C-13). LA -%¥E 5 kiR
E—E, Wk a 5 MR,

&) 6: ottt i (R, mp 97.0~99.5 °C,
[a]5 —30.1° (c 0.24, MeOH); H-NMR (400 MHz,
CDCls) 6: 5.76 (1H, dd, J = 3.9, 1.5 Hz, H-8), 5.60



* 3490 -

¢ $ % Chinese Traditional and Herbal Drugs %5 48 3% # 17 8 201749 A

(1H, d, J = 15.0 Hz, H-7), 4.39 (1H, m, H-9), 3.88
(1H, m, H-3), 1.92 (1H, m, H-5), 1.78 (1H, m, H-2a),
1.52 (1H, m, H-4a), 1.33 (1H, m, H-2b), 1.24 (1H, m,
H-4b), 1.30 (3H, d, J = 6.4 Hz, H-10), 1.02 (3H, s,
H-11), 0.88 (3H, s, H-12), 0.80 (3H, d, J = 6.8 Hz,
H-13); ¥C-NMR (100 MHz, CDCl) 6: 134.4 (C-8),
133.0 (C-7), 76.9 (C-6), 68.2 (C-9), 67.2 (C-3), 45.2
(C-2), 39.4 (C-1), 39.2 (C-4), 34.1 (C-5), 25.1 (C-11),
24.6 (C-12), 23.9 (C-10), 15.9 (C-13). DL E&ER 5
BRboE —50, Wb &% 6 4 badounoid B.

ey 7. g (FEE, mp 2105~
212.5°C, [0]5 +34.4°(c 1.25, CHCIl3); *H-NMR (600
MHz, Pyridine-ds) o: 4.91 (1H, d, J = 10.2 Hz, H-6"),
4.36 (1H, d, J = 10.2 Hz, H-6), 4.30 (1H, brs, H-3),
3.57 (1H, d, J = 10.2 Hz, H-3'), 3.03 (1H, d, J = 9.6
Hz, H-2'), 2.50 (1H, brs, H-2), 2.40 (1H, brs, H-1),
2.88 (1H, brs, H-1"), 2.33 (1H, m, H-11), 2.34 (1H, m,
H-11'), 2.12 (3H, s, H-15"), 1.76 (3H, s, H-14), 1.49
(3H, s, H-14"), 1.43 (3H, s, H-15), 1.25 (3H, d, J = 6.6
Hz, H-13"), 1.13 (3H, d, J = 6.6 Hz, H-13); *C-NMR
(150 MHz, Pyridine-ds) §: 178.8 (C-12'), 178.3
(C-12), 144.7 (C-5'), 135.8 (C-4'), 91.1 (C-4), 82.5
(C-6), 81.5 (C-6), 78.1 (C-10), 73.6 (C-10"), 72.5
(C-3), 63.8 (C-1), 63.4 (C-5), 56.6 (C-1"), 53.1 (C-3"),
49.7 (C-2), 49.4 (C-7), 48.5 (C-7'), 43.6 (C-2), 44.3
(C-9"), 42.3 (C-11"), 42.2 (C-11), 39.8 (C-9), 30.1
(C-14"), 27.1 (C-14), 25.8 (C-8'), 23.9 (C-8), 16.5
(C-15"), 14.9 (C-15), 12.4 (C-13"), 12.2 (C-13). Ll E
GRS R E S, MEehEeEm 7oA
gnapholide.

&) 8: Lt IREE & (FHEE), mp 180.0~
181.0 °C, [a]Z +20°(c 0.1, CHCI3); 'H-NMR (600
MHz, CDCls) 6: 5.40 (1H, d, J = 10.8 Hz, H-6), 2.82
(1H, d, J = 17.4 Hz, H-3), 2.57 (1H, d, J = 17.4 Hz,
H-3), 2.38 (1H, m, H-11), 2.26 (1H, m, H-7), 2.12
(1H, m, H-8a), 1.98 (1H, m, H-9a), 1.83 (1H, m,
H-9b), 1.71 (3H, s, H-15), 1.65 (1H, m, H-8b), 1.50
(3H, s, H-14), 1.31 (3H, d, J = 7.0 Hz, H-13);
13C-NMR (150 MHz, CDCls) 4: 205.0 (C-2), 176.5
(C-12), 168.4 (C-5), 142.2 (C-1), 78.3 (C-6), 78.2
(C-4), 71.4 (C-10), 52.7 (C-3), 48.4 (C-7), 42.8
(C-11), 36.0 (C-9), 29.6 (C-15), 27.4 (C-14), 24.1
(C-8),12.9 (C-13). LA %# 5 scikioE — 58,

YR E) 8 NEE L NTE B,

WEW9: Tt Rgh i (FEE), mp 256.0~
259.0 “C; 'H-NMR (600 MHz, CD;OD) §: 5.56 (1H,
s, H-3), 4.92 (1H, d, J = 11.4 Hz, H-6), 4.80 (1H, d,
J=10.2 Hz, H-6), 3.17 (1H, d, J = 6.0 Hz, H-3"), 2.90
(1H, s, H-2), 2.89 (1H, s, H-2"), 2.59 (1H, t, J = 6.8
Hz, H-11), 2.43 (1H, s, H-1"), 2.36 (1H, m, H-11),
2.34 (1H, m, H-7), 2.08 (1H, m, H-7'), 2.04 (1H, s,
H-1), 1.85 (3H, s, H-15"), 1.79 (3H, s, H-15), 1.23
(3H, d, J = 6.7 Hz, H-13), 1.17 (3H, s, H-14), 1.14
(3H, d, J = 7.4 Hz, H-13"), 0.85 (3H, s, H-14"); 3C-
NMR (150 MHz, CD;OD) ¢: 181.3 (C-12'), 179.9
(C-12), 145.7 (C-4), 144.5 (C-5"), 135.8 (C-4"), 122.1
(C-3), 83.7 (C-6), 81.2 (C-6'), 75.0 (C-10"), 71.4
(C-10), 71.3 (C-1), 63.8 (C-5), 58.9 (C-3"), 58.1
(C-1"), 46.8 (C-2"), 45.8 (C-2), 45.4 (C-9'), 44.4 (C-7"),
43.8 (C-9), 42.6 (C-11), 41.8 (C-11"), 40.1 (C-7), 30.6
(C-14), 27.3 (C-8), 21.8 (C-14'), 21.0 (C-8"), 17.0
(C-15"), 12.6 (C-15), 11.2 (C-13), 7.9 (C-13"). LA L4
Rk E — 8, W a 9 o 11,100,11'-

&) 10: sk & (R, mp 125.0~
127.0 °C, *H-NMR (600 MHz, CDCl3) §: 4.28 (1H, d,
J=7.8Hz, H-1"),3.99 (1H, d, J = 9.6 Hz, H-6"), 3.85
(2H, s, H-5', 6"), 3.63 (1H, t, J = 7.8 Hz, H-4), 3.56
(1H,t,J = 7.8 Hz, H-3'), 3.40 (1H, t, J = 8.4 Hz, H-2"),
3.29 (1H, d, J = 9.0 Hz, H-7), 2.17 (2H, m, H-6), 1.96
(2H, m, H-4), 1.71 (2H, m, H-3), 0.87 (3H, s, H-1),
0.85 (3H, s, H-10), 0.84 (3H, s, H-9); *C-NMR (150
MHz, CDCl3) §: 101.8 (C-1'), 84.6 (C-7), 76.3 (C-3"),
75.3 (C-5"), 73.6 (C-2"), 70.0 (C-4"), 61.9 (C-6"), 49.1
(C-2), 48.2 (C-8), 44.8 (C-5), 36.3 (C-6), 28.2 (C-4),
26.6 (C-3), 19.8 (C-10), 18.9 (C-9), 13.6 (C-1). LI E
Kol 5 ks — 500, M e A 10 e
HEREH

A 11: o tads i CREE, [a]5 +15.1°(c 0.6,
CHCl3); 'H-NMR (600 MHz, CD30D) 6: 5.54 (1H,
brs, H-3), 4.80 (1H, d, J = 10.2 Hz, H-6), 4.73 (1H,
brd, J = 11.4 Hz, H-6"), 3.17 (1H, d, J = 7.2 Hz, H-3),
2.87 (1H, d, J = 3.4 Hz, H-2), 2.83 (1H, s, H-2"), 2.36
(1H, m, H-11), 2.33 (1H, m, H-7), 2.30 (1H, m, H-1"),
2.10 (1H, dd, J = 21.5, 11.0 Hz, H-11"), 2.07 (1H, brs,
H-1), 1.85 (3H, brs, H-15"), 1.76 (1H, m, H-7"), 1.73
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(3H, brs, H-15), 1.30 (3H, s, H-14"), 1.23 3H, d, J =
6.8 Hz, H-13), 1.19 (3H, s, H-14), 1.16 (3H, d, J = 6.8
Hz, H-13"); BC-NMR (150 MHz, CD3;0D) §: 180.4
(C-12"), 180.0 (C-12), 145.9 (C-4), 144.3 (C-5"), 135.9
(C-4"), 122.0 (C-3), 82.6 (C-6), 82.6 (C-6), 73.9
(C-10"), 71.5 (C-10), 71.4 (C-1), 63.4 (C-5), 59.1
(C-3"), 56.8 (C-1"), 49.2 (C-7"), 46.6 (C-T7), 46.3 (C-2"),
45.7 (C-2), 43.4 (C-9'), 42.6 (C-9), 41.9 (C-11'), 41.8
(C-11), 30.6 (C-14), 28.5 (C-14'), 27.3 (C-8), 23.5
(C-8", 17.6 (C-15"), 12.7 (C-15), 11.8 (C-13"), 11.0
(C-13). LA #d 5 ek — 5, S EEm
11 5 10, 11-RELEK,

&Y 12: LRy, [0]5 -28°(c 0.8,
MeOH); *H-NMR (400 MHz, CDCls) 6: 4.38 (1H, dd,
J =10.6, 3.4 Hz, H-3), 4.33 (1H, dd, J = 10.6, 0.9 Hz,
H-4), 4.16 (1H, m, H-4), 1.48 (3H, s, H-6); *C-NMR
(100 MHz, CDCly) §: 178.5 (C-1), 73.3 (C-2), 73.7
(C-3), 72.2 (C-4), 21.4 (C-5). LA ¥t 5 “clkikiE —
M, MOSEAY) 12 4 2-F JE-2,3,4- = $2 31 4-
T NBE.

WA 13: LESERY); 'H-NMR (400 MHz,
CDCl3) 6: 5.44 (1H, m, H-4), 5.33 (1H, m, H-3), 4.33
(1H, d, J = 7.1 Hz, H-1"), 3.84 (2H, m, H-1), 3.83 (1H,
m, H-6"), 3.60 (1H, m, H-4), 3.58 (1H, m, H-6), 3.54
(1H, m, H-5"), 3.40 (1H, t, J = 7.1 Hz, H-2), 3.30 (1H,
d, J = 7.8 Hz, H-3'), 2.37 (2H, d, J = 6.3 Hz, H-2),
2.04 (2H, m, H-5), 0.96 (3H, t, J = 7.6 Hz, H-6); °C-
NMR (100 MHz, CDCls) §: 134.1 (C-4), 124.1 (C-3),
102.8 (C-1"), 76.3 (C-3"), 75.6 (C-5"), 73.3 (C-2'), 69.3
(C-1), 69.8 (C-4"), 61.3 (C-6"), 27.7 (C-2), 20.7 (C-5),
14.3 (C-6). LA & 5 ScilfdioE — 50, ke b
B 13 R 3(Z)- s B s A B

&) 14: BERCIRES & (HEE); mp 184.0~
186.0 °C; 'H-NMR (400 MHz, DMSO-ds) &: 4.67
(1H, d, J = 3.5 Hz, 1-OH), 4.65 (1H, d, J = 3.8 Hz,
5-OH), 4.47 (1H, d, J = 4.6 Hz, 2-OH), 4.45 (1H, d, J
= 4.4 Hz, 4-OH), 4.31 (1H, d, J = 5.6 Hz, 3-OH), 3.86
(1H, dd, J = 7.0, 3.5 Hz, H-2), 3.67 (1H, dd, J = 7.0,
3.5 Hz, H-3), 3.43 (1H, m, H-4), 3.33 (1H, m, H-5),
3.38 (1H, m, H-6), 3.34 (3H, s, -OCH3), 3.11 (1H, dd,
J=9.5,35 Hz, H-1); ¥C-NMR (100 MHz, CDCl3) §:
81.6 (C-1), 73.8 (C-5), 72.7 (C-6), 72.5 (C-3), 70.9
(C-4), 68.5 (C-2), 57.5 (-OCH3). LA F¥¥ 5 kIR

E—H08, WA 14 A RS P

&Y 15: LEEHIRE & (BER 48D, mp
147.7~148.3 °C, [0]%3 —61.2° (c 0.83, CHCly);
'H-NMR (600 MHz, CDCl3) 6 5.69 (1H, s, H-7), 4.33
(1H, m, H-3), 2.45 (1H, dt, J = 13.8, 2.4 Hz, H-2),
1.96 (1H, td, J = 13.8, 2.4 Hz, H-2), 1.79 (1H, dd, J =
12.6, 4.8 Hz, H-4), 1.78 (3H, s, H-9), 1.56 (1H, dd, J =
15.0, 4.8 Hz, H-4), 1.47 (3H, s, H-11), 1.27 (3H, s,
H-10); ¥C-NMR (100 MHz, CDCls) o: 182.4 (C-6),
171.9 (C-8), 113.0 (C-7), 86.7 (C-1), 66.8 (C-3), 45.6
(C-2), 47.3 (C-4), 35.9 (C-5), 30.7 (C-10), 27.0 (C-9),
26,5 (C-11). VL R#ds 5 scmksios — s, ke
&Y 15 HBERER.

&Y 16: JLtsHIREs dh (HEE), mp 123.0~
125.0 °C; 'H-NMR (600 MHz, CDCls) 0: 6.17 (1H, s,
H-3), 3.74 (1H, m, H-8p), 3.65 (1H, t, J = 10.2 Hz,
H-6), 3.38 (1H, d, J = 10.2 Hz, H-5), 2.80 (1H, m,
H-90), 2.54 (1H, m, H-11), 2.43 (3H, s, H-14), 2.35
(1H, dd, J = 13.9, 1.7 Hz, H-9p), 2.30 (3H, s, H-15),
2.11 (1H, m, H-7), 1.47 (3H, d, J = 7.2 Hz, H-13); *3C-
NMR (150 MHz, CDCls) 6: 195.4 (C-2), 177.4 (C-12),
169.9 (C-4), 145.3 (C-10), 135.7 (C-3), 133.0 (C-1),
81.0 (C-6), 69.6 (C-8), 61.5 (C-7), 51.6 (C-5), 49.1
(C-9), 41.3 (C-11), 21.6 (C-14), 19.9 (C-15), 15.5
(C-13). LA B#dE 5 ocmkhoE — 5™, M e s
¥ 16 N desacetylmatricarin.

&) 17: TLEEHIRE & (HEE, mp 160.0~
162.0 °C, [a]5 +9.0°(c 0.1, EtOH); H-NMR (600
MHz, CDCl3) 6: 5.31 (1H, d, J = 10.8 Hz, H-6), 2.72
(1H, d, J = 18.6 Hz, H-3a), 2.56 (1H, d, J = 18.6 Hz,
H-3p), 2.38 (1H, m, H-11), 2.27 (1H, m, H-7), 2.14
(1H, m, H-9), 1.99 (1H, m, H-9), 1.85 (1H, m, H-8),
1.71 (3H, s, H-15), 1.65 (1H, m, H-8), 1.49 (3H, s,
H-14), 1.28 (3H, d, J = 7.2 Hz, H-13); C-NMR (150
MHz, CDCl3) 6: 206.6 (C-2), 176.2 (C-12), 166.1
(C-5), 143.4 (C-1), 78.4 (C-6), 76.3 (C-4), 71.7
(C-10), 50.9 (C-3), 47.8 (C-7), 42.6 (C-11), 35.8
(C-9), 27.2 (C-14), 26.9 (C-15), 23.7 (C-8), 12.8
(C-13). LA F%# 5 ek — 508, et sy
17 AR A
SE 3k
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