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Abstract: Objective To study the chemical constituents from plant of Artemisia frigida Willd. and its pharmacological activities.
Methods The compounds were isolated and purified by various chromatography methods. All compounds were identified by
spectroscopic and chromatographic techniques, and were screening for their PPARy activating activity and PTP1B inhibitory activity.
Results There were 26 compounds isolated from the plant of A. frigida and identified as pectolinarigenin (1), jaceosidin (2),
chrysoeriol (3), tricin (4), 3-oxogermacra-1(10),11(13)-dien-6a,12-olide (S5), achillin (6), 1,10B-epoxyachillin (7), scoparone (8),
4-hydroxyacetophenone (9), chrysosplentin (10), jaceidin (11), 11a,13-dihydroyomogin (12), chrysanthemin A (13), eupatilin (14),
eupatrin (15), artemorin (16), 6-methoxytricin (17), hanphyllin (18), cirsimaritin (19), ridentin (20), desacetylmatricarin (21),
subchrysine (22), luteolin (23), caffeic acid (24), agastachoside (25), and tilianin (26). Conclusion Compounds §, 7, 11, 18, 25, and
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26 are firstly isolated from the Artemisia. Compounds 10, 12, 13, 16, 17, and 22 are firstly isolated from this plant. Compounds 2 and
15 exhibited weak activity of PPARy. Compounds 1 and 3 had inhibitory effect on PTP1B.
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PPARy; PTP1B
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A1 PR G S & Be-BE R B
EI-MS m/z: 315.8 [M-+H] . '"H-NMR (500 MHz,
DMSO-d¢) d: 13.03 (1H, s, 5-OH), 10.73 (1H, s,
7-OH), 8.03 (2H, d, J = 8.8 Hz, H-2', 6'), 7.11 (2H, d,
J = 8.8 Hz, H-3', 5"), 6.86 (1H, s, H-3), 6.61 (1H, s,
H-8), 3.86 (3H, s, 4'-OCH3), 3.75 (3H, s, 6-OCHj);
BC-NMR (125 MHz, DMSO-d;) &: 182.6 (C-4), 163.8

(C-2), 162.8 (C-4"), 157.9 (C-7), 153.2 (C-5), 152.9
(C-9), 131.9 (C-6), 128.8 (C-2', 6"), 123.4 (C-1"),
115.1 (C-3', 5), 104.6 (C-10), 103.5 (C-3), 94.78
(C-8), 60.4 (6-OCHj3), 56.0 (4'-OCH;3). LI E¥#E 53¢
R EE A — Y, M b A 1 ol s R

AW 2: SSRGS f (ST E-BERR LD .
EI-MS m/z: 331.4 [M+H] . 'H-.NMR (500 MHz,
DMSO-dg) d: 13.08 (1H, s, 5-OH), 10.66 (1H, s,
7-OH), 9.95 (1H, s, 4'-OH), 7.58~7.53 (2H, m, H-2',
6'), 6.93 (1H, d, J = 8.9 Hz, H-5'), 6.90 (1H, s, H-3),
6.61 (1H, s, H-8), 3.75, 3.89 (% 3H, s, 2X OCH3);
BC-NMR (125 MHz, DMSO-dq) d: 182.1 (C-4), 163.7
(C-2), 1572 (C-7), 152.7 (C-5), 152.4 (C-9), 150.7
(C-4"), 148.0 (C-3"), 131.3 (C-6), 121.5 (C-1'), 120.3
(C-6), 115.7 (C-5"), 110.2 (C-2'), 104.0 (C-10), 94.4
(C-8), 59.9, 56.0 (2XOCHs). LA ¥ 5 k%t
HA—HO, W% E 2 NERTS .

&Y 3: WEMAK (&P L-EEER L.
EI-MS m/z: 301.7 [M+H]". '"H-.NMR (500 MHz,
DMSO-ds) d: 12.96 (1H, s, 5-OH), 7.58~7.52 (2H,
m, H-2', 6'), 6.93 (1H, d, J = 8.1 Hz, H-5'), 6.88 (1H,
s, H-3), 6.50 (1H, s, H-8), 6.19 (1H, s, H-6), 3.89 (3H,
s, 3-OCH3); PC-NMR (125 MHz, DMSO-dg) J: 182.0
(C-4), 164.3 (C-7), 163.7 (C-2), 161.4 (C-5), 157.3
(C-9), 150.8 (C-4"), 148.1 (C-3"), 121.5 (C-1"), 120.4
(C-6), 115.8 (C-5"), 110.2 (C-2"), 103.8 (C-10), 103.2
(C-3), 99.5 (C-6), 94.1 (C-8), 56.0 (3'-OCH;). LA L%
6 5 SCHRAT EL AR — 200, M b a ) 3 ek
HIER.

WEY 4: HEOBK (CEFL-BERLED.
EI-MS m/z: 331.6 [M+H]". '"H-NMR (500 MHz,
DMSO-d) : 12.96 (1H, s, 5-OH), 6.20 (1H, d,J=1.2
Hz, H-6), 6.56 (1H, d, J = 1.2 Hz, H-8), 6.98 (1H, s,
H-3), 7.33 (2H, s, H-2', 6"), 3.88 (6H, s, 3', 5-OCHj);
BC-NMR (125 MHz, DMSO-d;) J: 181.7 (C-4), 164.2
(C-2), 161.4 (C-9), 157.5 (C-5), 148.2 (C-3', 5'), 140.0
(C-4"), 120.4 (C-1"), 104.4 (C-2', 6'), 103.7 (C-10),
103.6 (C-3), 98.8 (C-6), 94.2 (C-8), 56.4 (2X OCH3).
DL EH 5 ocikont e A 5, Mt AY 4
N7 v .

&Y 5. Agh s (CE P ER-BER R,
T FLE R BR R 15% 55 I (0 N K AT (1, EI-MS mi/z: 247.6
[M+H]". "H-NMR (500 MHz, CDCls) 6: 6.23 (1H, d,
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J =12 Hz, H-13a), 5.65 (1H, d, J = 1.2 Hz, H-13b),
5.55 (1H, brt, J = 7.7 Hz, H-1), 3.65 (1H, brd, J= 11.0
Hz, H-6), 3.06 (1H, m, H-2), 2.84 (1H, brm, H-4),
2.68 (1H, d, J = 11.0 Hz, H-7), 2.33 (1H, m, H-9),
2.08 (1H, t, J = 12.2 Hz, H-5a), 1.92 (1H, m, H-8a),
1.63 (3H, s, 14-Me), 1.57 (1H, m, H-8b), 1.31 (1H, td,
J =122, 3.5 Hz, H-5b), 1.05 3H, d, J = 6.4 Hz,

15-Me): "C-NMR (125 MHz, CDCl5) d: 208.0 (C-3),
170.0 (C-12), 141.6 (C-10), 140.5 (C-11), 123.1
(C-13), 117.2 (C-1), 81.8 (C-6), 44.0 (C-7), 42.7
(C-2), 40.1 (C-5), 40.4 (C-9), 40.0 (C-4), 35.0 (C-8),
18.5 (C-15), 16.0 (C-14), LA % ¥ 5 seiifont b3 A
— B, WM EAEY 5 A 3-BIE-FF-1(10),
11(13)-—#i-60,12-PI fig, FH &5 WK 1.
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Fig. 1 Structures of parts of compounds

B 6: 7 B ERIRES i (& H be-BE IR 1),
SR BRI 5 (oI5 5. "H-NMR (500
MHz, CDCly) 6: 6.16 (1H, brm, H-3), 3.80 (1H, t, J =
10.1 Hz, H-6), 3.41 (1H, brd, J = 10.1 Hz, H-5), 2.70
(1H, quint, J = 7.7 Hz, H-11), 2.45 (1H, overlapped,
H-9b), 2.44 (1H, overlapped, H-7), 2.42 (3H, s,
14-Me), 2.31 (1H, ddd, J = 14.6, 6.3, 1.6 Hz, H-9a),
1.85 (1H, ddt, J = 13.6, 6.2, 2.2 Hz, H-8a), 1.42 (1H,
qd, J = 12.5, 1.5 Hz, H-8b), 1.13 (3H, d, J = 7.7 Hz,
13-Me), 2.28 (3H, s, 15-Me); "“C-NMR (125 MHz,
CDCly) d: 196.1 (C-2), 178.6 (C-12), 170.2 (C-4),
152.3 (C-10), 135.7 (C-3), 131.9 (C-1), 83.6 (C-6),
53.1 (C-5), 52.1 (C-7), 39.5 (C-11), 37.8 (C-9), 23.8
(C-8), 21.7 (C-14), 20.0 (C-15), 10.1 (C-13). LA L3
55 Scmont e A — 2, S e A 6 NE R,
R A 1,

& 7. Afgh i (CETFE-BR L8,
HFEE-RBRWERONERG. 5HEY 6
5, taW 7 5H BC-NMR 1 'H-NMR %5 L AH
L, XAFEFAL &6 11 1, 10 L EAS 5 (0c 131.9,
152.3) fEALEW 7 AR THEAGES (0c 654,
67.1). EI-MS m/z: 263.5 [M+H]". 'H-NMR (500
MHz, CDCl3) d: 6.20 (1H, m, H-3), 4.25 (1H, t, J =

10.2 Hz, H-6), 3.04 (1H, brd, J = 10.2 Hz, H-5), 2.61
(1H, quint, J = 7.7 Hz, H-11), 2.36 (3H, d, J= 1.2 Hz,
15-Me), 2.21 (1H, ddd, J = 15.5, 5.6, 2.2 Hz, H-9a),
2.03 (1H, ddd, J = 15.5, 12.2, 2.3 Hz, H-8b), 1.92 (1H,
dddd, J = 12.6, 13.3, 7.4, 2.8 Hz, H-7), 1.75 (3H, s,
14-Me), 1.62 (1H, m, H-8b), 1.53 (1H, m, H-8a), 1.16
(3H, d, J = 7.7 Hz, 13-Me); "“C-NMR (125 MHz,
CDCl;) d: 200.8 (C-2), 179.2 (C-12), 176.8 (C-4),
133.3 (C-3), 79.8 (C-6), 67.1 (C-10), 65.4 (C-1), 51.6
(C-7), 49.9 (C-5), 39.5 (C-11), 34.8 (C-9), 21.1
(C-15),20.0 (C-8), 19.0 (C-14), 10.1 (C-13). HAE L.
B M 5 Skt b A — 3, M et A 7
N LI0B-HEER, HEMILE 1.

A 8: ARG S & T BE-BE R 1),
RS- IR S E AN . "TH-NMR (500
MHz, CDCL3) d: 7.62 (1H, d, J = 9.5 Hz, H-4), 6.85
(1H, s, H-5), 6.84 (1H, s, H-8), 6.28 (1H, d, J = 9.5
Hz, H-3), 3.95 (3H, s, 6-OCH;), 3.92 (3H, s,
7-OCH;3): "“C-NMR (125 MHz, CDCly) 6: 161.3
(C-2), 152.8 (C-7), 150.0 (C-9), 146.3 (C-6), 143.4
(C-3), 113.5 (C-3), 111.5 (C-10), 108.4 (C-5), 100.3
(C-8), 56.4 (2X OCH3)o LA bR 5 SCHRAT LI AR —
HUY, A 8 NIEE NS
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AW 9: A EHRR S & BB 45D,
'H-NMR (500 MHz, CDCl3) 6: 7.91 (2H, d, J = 8.5
Hz, H-2, 6), 6.91 (2H, d, J = 8.6 Hz, H-3, 5), 6.56 (1H,
brs, 4-OH), 2.57 (3H, s, COCH;); "“C-NMR (125
MHz, CDCl;) d: 197.9 (C=0), 161.0 (C-4), 131.1
(C-2, 6), 129.6 (C-1), 115.3 (C-3, 5), 26.4 (CH3). DA -
Ml 5 SCmion LA 5, s et A 9 M 4-
PRI T

EW10: FEERER (R RH-BER LD .
EI-MS m/z: 3759 [M-+H] . '"H-NMR (500 MHz,
DMSO-ds) d: 12.64 (1H, s, 5-OH), 9.95 (IH, s,
4'-OH), 7.69 (1H, d, J = 2.0 Hz, H-2'), 7.64 (1H, dd,
J=84,2.0 Hz, H-6'), 6.97 (1H, d, J = 8.4 Hz, H-5),
6.93 (1H, s, H-8), 3.93, 3.88, 3.83, 3.74 (% 3H, s, 4 X
OCH;);: "“C-NMR (125 MHz, DMSO-dy) J: 158.6
(C-7), 152.0 (C-5), 151.7 (C-9), 150.1 (C-4'), 147.5
(C-3", 137.7 (C-3), 131.6 (C-6), 121.9 (C-6"), 120.7
(C-1"), 115.0 (C-5"), 111.4 (C-2'), 105.4 (C-10), 90.5
(C-8), 59.4,59.1, 56.1, 55.6 (OCH; X 4), P\ ¥
SR LA —E), W e A 10 AR R

AW 11: HEME (AP RE-BER LED.
EI-MS m/z: 361.7 [M+H]". 'H-NMR (500 MHz,
DMSO-dg) 6: 12.77 (1H, s, 5-OH), 10.72 (1H, s,
7-OH), 9.91 (1H, s, 4-OH), 7.65 (1H, d, J = 2.0 Hz,
H-2'), 7.58 (1H, dd, J = 8.4, 2.0 Hz, H-6), 6.97 (1H, d,
J = 84 Hz, H-5"), 6.59 (1H, s, H-8), 3.87 (1H, s,
3-OCHs), 3.81 (1H, s, 3-OCH;), 3.76 (1H, s,
6-OCHs); "“C-NMR (125 MHz, DMSO-dy) 6: 157.4
(C-7), 155.4 (C-2), 152.3 (C-5), 151.5 (C-9), 149.7
(C-4), 147.4 (C-3"), 137.3 (C-3), 131.1 (C-6), 122.6
(C-6"), 120.6 (C-1"), 116.0 (C-5"), 112.5 (C-2'), 104.4
(C-10), 94.5 (C-8), 59.6 (3-OCH3), 59.4 (6-OCHs3),
55.5 (3'-OCHs). A ¥ 5 3ciifnt bt A — s,
WS EA Y 11 R R ZE 4G T T 2%

EM12: AEEHIRG S (FED, FHEE-K
HmERmEALE M. '"HINMR (500 MHz, CDCL3) o:
6.78 (1H, d, J=9.9 Hz, H-1), 6.24 (1H, d, J= 9.9 Hz,
H-2), 4.50 (1H, brt, J = 3.7 Hz, H-8), 2.93 (1H, quint,
J =172 Hz, H-11), 2.81 (1H, dd, J = 13.2, 6.0 Hz,
H-6a), 2.50 (1H, overlapped, H-7), 2.49 (1H, dd, J =
15.9, 1.4 Hz, H-9a), 2.07 (1H, t, J = 13.2 Hz, H-6b),
1.96 (3H, brs, 15-Me), 1.60 (1H, dd, J = 15.9, 4.7 Hz,

H-9b), 1.33 (3H, s, 14-Me), 1.31 (3H, d, J = 7.2 Hz,
13-Me); "“C-NMR (125 MHz, CDCl;) 6: 185.8 (C-3),
178.4 (C-12), 155.5 (C-1), 155.4 (C-5), 131.4 (C-4),
126.2 (C-2), 76.5 (C-8), 42.3 (C-7), 42.0 (C-11), 39.1
(C-9), 39.0 (C-10), 25.4 (C-14), 244 (C-6), 10.9
(C-15),9.6 (C-13) LA %t 5 3Cmhont b A —25™),
WS EL G 12 8 1o, 13- A MG M s, Hast
K 1.

AP 13: [ OZORES & CHHER-BE R 218D,
'H-NMR (500 MHz, CDCL3) 6: 6.19 (1H, d, J = 3.3
Hz, H-13a), 5.45 (1H, d, J = 3.3 Hz, H-13b), 4.37 (1H,
t, J = 10.4 Hz, H-6), 4.10 (1H, s, H-3), 3.86 (1H, s,
H-2), 3.58 (1H, m, H-7), 3.20 (1H, s, 4-OH), 2.81 (1H,
d, J=10.4 Hz, H-5), 2.33 (1H, m, H-8b), 1.91 (1H, m,
H-9), 1.63 (1H, m, H-8a), 1.56 (1H, s, 15-Me), 1.22
(1H, s, 14-Me); “C-NMR (125 MHz, CDCl3) J: 170.0
(C-12), 140.3 (C-11), 119.3 (C-13), 79.7 (C-4), 78.6
(C-6), 73.0 (C-1), 72.0 (C-10), 64.3 (C-3), 63.5 (C-2),
50.0 (C-5), 43.5 (C-7), 33.8 (C-9), 28.1 (C-14), 24.2
(C-15),23.1 (C-8). VA_EHidi 53kt br A —3",
WE B A W) 13 O chrysanthemin A, L4544 LI 1,

&Y 14: EEHA (CEFBE-BERERD,
'H-NMR (500 MHz, DMSO-dg) &: 13.02 (1H, s,
5-OH), 7.67 (1H, d, J = 8.8 Hz, H-6'), 7.56 (1H, s,
H-2'), 7.12 (1H, d, J = 8.8 Hz, H-5'), 6.94 (1H, s,
H-3), 6.59 (1H, s, H-8), 3.88, 3.85, 3.75 (% 3H, s, 3 X
OCH3). bA ¥ 5 3c it bk A — 57, e
B 14 NRFEZER.

EY 15: EEOMAK CHME-BER L0 .
EI-MS m/z: 3459 [M+H]". '"H-NMR (500 MHz,
DMSO-dg) J: 12.94 (1H, s, 5-OH), 9.99 (1H, s,
4-OH), 7.65~7.55 (2H, m, H-2', 6'), 6.97 (I1H, s,
H-8), 6.96 (1H, s, H-3), 6.94 (1H, d, J = 8.2 Hz, H-5),
3.94 (1H, s, 7-OCH3), 3.90 (1H, s, 3'-OCHs), 3.74
(1H, s, 6-OCH3); "*C-NMR (125 MHz, DMSO-dq)
182.2 (C-4), 163.9 (C-2), 158.6 (C-7), 152.6 (C-5),
151.4 (C-9), 150.8 (C-4'), 148.0 (C-3"), 131.8 (C-6),
121.4 (C-1"), 120.9 (C-6"), 116.1 (C-5"), 110.7 (C-2"),
105.1 (C-10), 103.1 (C-3), 91.8 (C-8), 60.0 (6-OCH),
56.5 (3'-OCH), 56.0 (7-OCH). LA ¥ 5 Ciikxt b
HA -, WA 15 NELTER.

& 16: S S (TR, FHFER-IKTE
Mt %% Bty . "H-NMR (500 MHz, CDCl;) o
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6.17 (1H, d, J = 3.4 Hz, H-13a), 5.44 (1H, d, J = 3.4
Hz, H-13b), 5.25 (1H, d, J = 10.0 Hz, H-5), 5.21 (1H,
s, H-14a), 4.88 (1H, s, H-14b), 4.39 (1H, t, J= 9.9 Hz,
H-6), 4.00 (1H, m, H-1), 2.82 (1H, m, H-7), 2.54 (1H,
m, H-9a), 2.30 (1H, ddt, J = 13.8, 10.5, 3.1 Hz, H-8a),
2.20 (1H, brm, H-3), 2.04 (1H, br, H-9b), 1.99 (1H, m,
H-2), 1.73 (1H, s, 15-Me), 1.62 (1H, dddd, J = 14.1,
10.5, 7.8, 2.7 Hz, H-8b); *C-NMR (125 MHz, CDCl;)
5 169.8 (C-12), 151.1 (C-10), 144.9 (C-4), 140.2
(C-11), 122.8 (C-5), 117.6 (C-13), 110.5 (C-14), 80.3
(C-6), 77.8 (C-1), 47.6 (C-7), 35.8 (C-3), 32.7 (C-2),
25.5 (C-8), 17.6 (C-15). LA L2045 5 SClR e A —
F, WA 16 AR LER AN, Hah
K 1.

&Y 17: EEMA (BERLES) . EI-MS m/z:
361.6 [M+H] . "H-NMR (500 MHz, CDCl3) d: 13.09
(1H, s, 5-OH), 10.72 (1H, brs, 7-OH), 9.35 (1H, br,
4'-OH), 7.33 (2H, s, H-2', 6'), 6.67 (1H, s, H-8), 6.99
(1H, s, H-3), 3.88 (6H, s, 3’, 5'-OCHj3), 3.76 (1H, s,
6-OCHs); "“C-NMR (125 MHz, DMSO-dy) ¢: 182.1
(C-4), 163.6 (C-2), 157.2 (C-7), 152.6 (C-5), 152.3
(C-9), 148.0 (C-3', 5'), 139.7 (C-4), 131.2 (C-6),
120.3 (C-1"), 1042 (C-2', 6'), 104.0 (C-10), 102.6
(C-3), 93.8 (C-8), 59.9 (6-OCHj3), 56.2 (3', 5-OCHs).
DL b #d 5 Semont bR A — P, Wk et A 17
N 6-H A KL B

&Y 18: HEMR ChalE-ER 8D,
'H-NMR (500 MHz, CDCls) 6: 6.28 (1H, d, J = 3.6
Hz, H-13a), 5.54 (1H, d, J = 3.6 Hz, H-13b), 4.90 (1H,
brd, J = 11.9 Hz, H-1), 479 (1H, brd, J = 9.9 Hz,
H-5), 4.61 (1H, dd, J = 9.9, 8.9 Hz, H-6), 4.28 (1H,
dd, J = 10.2, 5.7 Hz, H-3), 2.53 (1H, t, J = 8.3 Hz,
H-7), 2.44 (1H, 243 (1H,
overlapped, H-9a), 2.28 (1H, quint, J = 11.9 Hz,
H-2b), 2.10 (1H, overlapped, H-8b), 2.09 (1H,
overlapped, H-9b), 1.73 (3H, brs, 15-Me), 1.68 (1H,
m, H-8a), 1.58 (1H, brs, 3-OH), 1.46 (3H, s, 14-Me):
BC-NMR (125 MHz, CDCl3) d: 170.4 (C-12), 142.9
(C-4), 139.8 (C-11), 137.9 (C-10), 125.3 (C-1), 124.5
(C-5), 120.3 (C-13), 81.5 (C-6), 78.3 (C-3), 50.3
(C-7), 41.2 (C-9), 35.5 (C-2), 28.3 (C-8), 16.5 (C-14),
12.1 (C-15)0 VA EEl 5 S kxs b3 A — 5, #%
SEALEY) 18 A hanphyllin, FL45H) WK 1.

overlapped, H-2a),

&Y 19: FEEO K ChmE-BR OED,
'H-NMR (500 MHz, DMSO-dg) &: 12.93 (1H, s,
5-OH), 10.40 (1H, s, 4-OH), 7.97 (2H, d, J = 8.7 Hz,
H-2', 6'), 6.94 (2H, d, J = 8.7 Hz, H-3', 5'), 6.93 (1H,
s, H-8), 6.85 (1H, s, H-3), 3.96 (3H, s, 6-OCHj3), 3.73
(3H, s, 7-OCH3); "*C-NMR (125 MHz, DMSO-dq)
181.9 (C-4), 164.1 (C-2), 161.3 (C-4"), 158.5 (C-7),
152.2 (C-5), 151.8 (C-9), 132.4 (C-6), 128.5 (C-2/,
C-6), 121.1 (C-1"), 115.9 (C-3', 5'), 105.5 (C-10),
104.1 (C-3), 95.9 (C-8), 60.0 (6-OCHj;), 56.43
(7-OCHs). PA_EXHfE 5 SClikns b A — 3521, %
EE Y19 NEITE,

&Y 20: AR ChMEE-BER 0,
'H-NMR (500 MHz, DMSO-dg) d: 6.00 (1H, d, J=3.5
Hz, H-13a), 5.56 (1H, d, J = 3.5 Hz, H-13b), 5.29 (1H,
brd, J= 9.7 Hz, H-5), 5.03 (1H, s, H-15a), 4.79 (1H, s,
H-15b), 4.77 (1H, brd, J = 4.9 Hz, 3-OH), 4.50 (1H, t,
J = 9.7 Hz, H-6), 437 (1H, brd, J = 3.6 Hz, 1-OH),
4.05 (1H, dd, J = 10.6, 3.4 Hz, H-3), 3.76 (1H, brd,
J = 10.8 Hz, H-1), 2.80 (1H, dd, J = 104, 3.1 Hz,
H-7), 2.37 (1H, brm, H-9a), 2.24 (1H, ddt, J = 14.8,
9.8, 2.5 Hz, H-8a), 1.93 (1H, m, H-2a), 1.88 (1H,
overlapped, H-9b), 1.83 (1H, dt, J = 13.4, 3.4 Hz,
H-2b), 1.52 (1H, m, H-8b), 1.60 (1H, s, 14-Me):
BC-NMR (125 MHz, DMSO-dg) 6: 169.3 (C-12),
149.7 (C-10), 147.2 (C-4), 139.9 (C-11), 120.3 (C-5),
117.5 (C-13), 109.2 (C-15), 79.3 (C-6), 73.5 (C-1),
73.1 (C-3), 47.0 (C-7), 41.3 (C-2), 30.5 (C-9), 25.5 (C-8),
10.9 (C-14), VA_EXdE 530kt e A —5, i
EALE) 20 ARG, HE LK 1.

Ew 21: AR R CHMB-BERR OB .
EI-MS m/z: 361.7 [M+H] . '"H-NMR (500 MHz,
CDCl3) d: 6.17 (1H, brs, H-3), 3.74 (1H, m, H-8), 3.65
(1H, t, J = 10.1 Hz, H-6), 3.38 (1H, brd, J = 10.1 Hz,
H-15), 2.80 (1H, dd, J = 13.8, 10.9 Hz, H-9a), 2.55
(1H, dq, J = 11.8, 6.9 Hz, H-11), 2.43 (1H, s, 14-Me),
2.36 (1H, dd, J = 13.8, 2.1 Hz, H-9b), 2.30 (1H, s,
15-Me), 2.14 (1H, dt, J = 11.5, 10.1 Hz, H-7), 1.86
(1H, brs, 8-OH), 1.46 (3H, d, J = 6.9 Hz, 13-Me);
BC-NMR (125 MHz, CDClL) d: 195.6 (C-2), 177.6
(C-12), 170.1 (C-4), 145.5 (C-10), 135.9 (C-3), 133.2
(C-1), 81.2 (C-6), 69.8 (C-8), 61.7 (C-7), 51.8 (C-5),
493 (C-9), 41.5 (C-11), 21.8 (C-14), 20.1 (C-15), 15.7
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(C-13). DA EHUE 50k A — 512, wkse
&%) 21 N desacetylmatricarin, H&5# W 1.

&Y 22: AEENIRG S (BEER 2B, K4
IHACR D, ARERE, &R RT 5 B
N, HEES5EY 20 ML ARRZ AR
G226 2 MR TS5 0u 2.06, 1.74 F1 2 Mk
FBEES oc 169.9, 169.7. 'H-NMR (500 MHz,
CDCl3) 6: 6.19 (1H, d, J = 3.4 Hz, H-13a), 5.44 (1H,
d, J = 3.2 Hz, H-13p), 5.42 (1H, brd, J = 10.3 Hz,
H-5), 5.26 (1H, s, H-140), 5.22 (1H, dd, J = 10.7, 3.6
Hz, H-3), 4.95 (1H, s, H-14p), 4.42 (1H, t, J = 9.8 Hz,
H-6), 4.10 (1H, m, H-1), 2.83 (1H, m, H-7), 2.40 (1H,
m, H-9a), 2.32 (1H, ddt, J = 13.6, 10.7, 2.9 Hz, H-8a),
2.18 (1H, dd, J = 13.5, 10.8 Hz, H-20), 2.12 (1H, dt,
J=13.1, 4.0 Hz, H-2P), 2.08 (1H, overlapped, H-9p),
2.07 (3H, s, 3-OAc), 1.74 (3H, brs, 15-Me), 1.63 (1H,
dddd, J = 14.0, 10.6, 7.3, 2.6 Hz, H-8B), 1.32 (1H, d,
J = 4.6 Hz, 1-OH); "“C-NMR (125 MHz, CDCL;) ¢:
169.9 (16-C=0), 169.7 (12-C=0), 149.8 (C-10), 141.8
(C-4), 139.7 (C-11), 123.9 (C-5), 118.9 (C-13), 112.3
(C-14), 79.0 (C-6), 75.2 (C-3), 75.1 (C-1), 37.6 (C-2),
25.8 (C-8), 20.6 (C-17), 11.8 (C-15). LA X 5 ik
Xt b JE A — 2P, W% e &9 22 4 subchrysine,
HeEm I 1,

&y 23: #ERER (FED, 'H-NMR (500
MHz, DMSO-dq) d: 12.97 (1H, s, 5-OH), 7.41 (1H, d,
J = 8.6 Hz, H-6'), 7.39 (1H, s, H-2"), 6.88 (1H, d, J =
8.6 Hz, H-5'), 6.66 (1H, s, H-3), 6.44 (1H, s, H-8),
6.18 (1H, s, H-6). LA_FHdie 5 3 ifont bt A — 322,
WS ENEY) 23 ARBRE R,

AW 24: R OPRLR B4, "H-NMR (500
MHz, DMSO-dg) 6: 12.07 (1H, brs, 1-COOH), 9.49
(1H, brs, OH), 9.14 (1H, brs, OH), 7.40 (1H, d, J =
15.9 Hz, H-3), 7.01 (1H, d, J = 2.0 Hz, H-5), 6.95 (1H,
dd, J = 8.2, 2.0 Hz, H-9), 6.76 (1H, d, J = 8.1 Hz,
H-8), 6.16 (1H, d, J = 15.9 Hz, H-2); "*C-NMR (125
MHz, DMSO-dg) 6: 167.8 (C-1), 148.1 (C-6), 145.5
(C-7), 144.5 (C-3), 125 (C-4), 121.0 (C-9), 115.7
(C-8), 115.1 (C-2), 114.6 (C-5). HAiL. witkHdn 5
SCHR EEIE A — BT, M A 24 AIHERR .

& 25 AtBAR (FED, 'H-NMR (500
MHz, DMSO-d;) J: 12.81 (1H, s, 5-OH), 7.34 (2H, d,
J=8.9Hz, H-2, 6'), 7.07 (2H, d, J = 8.9 Hz, H-3', 5'),

6.69 (1H, s, H-8), 6.47 (1H, brs, H-6), 5.13 (1H, s,
H-3), 5.09 (1H, d, J = 7.4 Hz, H-1"), 3.80 (3H, s,
4'-OCH;), 3.27 (1H, overlapped, H-2"), 3.31 (1H,
overlapped, H-3"), 3.17 (1H, m, H-4"), 3.73 (1H, d,
J=8.4 Hz, H-5"), 431 (1H, brd, J = 11.3 Hz, H-6"a),
4.05 (1H, dd, J = 11.7, 7.3 Hz, H-6"b), 2.01 (3H, s,
6"-OCHs), 5.47 (1H, d, J = 4.7 Hz, 2"-OH), 5.32 (1H,
d, J = 4.6 Hz, 4"-OH), 523 (1H, d, J = 4.6 Hz,
3"-OH); "*C-NMR (125 MHz, DMSO-d;) 6: 183.2
(C-4), 162.4 (C-7), 161.0 (C-5), 157.8 (C-4'), 121.8
(C-2', 6'), 115.4 (C-3', 5'), 103.7 (C-10), 100.0 (C-6),
94.8 (C-8), 87.6 (C-3), 55.6 (4'-OCH3), 99.5 (C-1"),
72.9 (C-2"), 76.2 (C-3"), 69.8 (C-4"), 73.8 (C-5"),
63.3 (C-6"), 170.1 (CH;CO), 20.6 (CH;CO). LA L%
a5 SChknS LA — Y, b A 25 NE
HH

WEY 26: AEFAE (PR, 'H-NMR (500
MHz, DMSO-d;) 6: 12.79 (1H, s, 5-OH), 7.35 (2H, d,
J=9.1 Hz, H-2', 6"), 7.08 (2H, d, J=9.1 Hz, H-3', 5"),
6.71 (1H, d, J= 2.1 Hz, H-8), 6.46 (1H, d, J=2.1 Hz,
H-6), 5.10 (1H, s, H-3), 5.04 (1H, d, J = 7.6 Hz,
H-1"), 3.25 (1H, dd, J = 8.9, 4.0 Hz, H-2"), 3.29 (1H,
overlapped, H-3"), 3.16 (1H, dd, J = 8.9, 3.8 Hz,
H-4"), 3.43 (1H, overlapped, H-5"), 3.70 (1H, brdd,
J = 10.2, 44 Hz, H-6"a), 3.45 (1H, overlapped,
H-6"b), 5.39 (1H, brd, J = 4.3 Hz, 2"-OH), 5.12 (1H,
brd, J = 3.6 Hz, 3"-OH), 5.04 (1H, brd, J = 7.5 Hz,
4"-OH), 4.59 (1H, d, J = 5.0 Hz, 6"-OH), 3.80 (3H, s,
4-OCH;); “C-NMR (125 MHz, DMSO-dg) J: 182.3
(C-4), 162.3 (C-7), 160.7 (C-5), 157.5 (C-4"), 154.2
(C-9), 144.0 (C-2), 121.9 (C-2', C-6'), 115.4 (C-3,
C-5"), 103.3 (C-10), 99.8 (C-6), 94.5 (C-8), 87.1 (C-3),
72.9 (C-2"), 76.2 (C-3"), 69.3 (C-4"), 77.0 (C-5"),
60.4 (C-6"). VA_EXti 5 3cihont bt A —5, g
Y EALEW) 26 BT
4 FEMHIE

A 5206 N ] PPARy AT PTP1B 2 AME AL 473 4
i .

4.1 PPARy H A M HITHI%

PPARY A% I 35 52 AR 68 5 e A TR TC AR W0 e i
7P, PPARY BZ1KGE 5, 2 5 A FEA R4
IR, TR PUNE IR R A AR 25 (1 B
g P,
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4.1.1 Jiik ANBFIE LO2 4ifE T 10%fH4 i
iE. 1X10° UL HE A 100 mg/L 555 % 1) PRMI
1640 B 723E, T 37 C K 5% CO, KB FE M H s %
4 L02 4R T 96 FLAR, 24 h S5 IR AR
B 10% 64 ML I C WP PRMI 1640 K753, H
lipofectamine 2000 i ZH)ii¥i pBIND-PPAR-LBD.
pGSluc LI NALF, 6 h J5 53 A4S 51 R
DA K NV 4y S AS 2 10 MEEY (b &9 1.
2~4. 6. 10. 11. 15. 17. 23), DMSO N HX}
M, 2525 24 h Ja, XA OO0 Z BRI E TR
W, Fik BEEECA AL PO R EEE R E S =
1AL 9% 6 FR TS PEAE I U AR
412 Z5F TEFREIKREN 20 pg/mL B, k514K
X} PPARy 1RSI EEH , Bah 5508 16.24 £,
10 MR AP 4k 590 2 115 X PPARY 5555
PIETER, BN 2.09. 2.50 £ .
4.2 PTP1B IHIEM BTk

PTPIB /2 3F 5% {4 7L Ik 20 R 25 11 19 I e 1 5K I
A 2 —, PTP1B X B & 52 i S LR (1 i R
KA BE P FOREIER, #f PTP1B & 158
B i 1 L RN IR B 2% AR, 7R PR A E
PR T T B YE 7 A T R R D,
421 Jik BN PTPIB fE KA E. coli
Rk, 2 Ni-NTA SEM GRS RA AR, 10 4
R4k & I ) B e T ER 2N 2 mg/mL, 3 f5Hh
FERRRERE Mo FEBR BERRE AL S PTIMN B 96 FLAR,
AL BN 50 uL % 50 mmol/L [¥) PTP1B, pH 6.0
IR R M [& 4 0.1 mol/L S AL4H. 1 mmol/L
EDTA #1 1 mmolV/L Z3i%:ZRE (DTT) ], =i F
¥E 15 min J5, JIA 50 mL % 2 mmol/L X} AE3EIK
IR — 84 (pNPP) MMM . 37 CIRiR
30 min, JI1 0.2 mol/L NaOH £ b J i, FH bR A3
5E 405 nm WO A .
4.2.2 559 AW 1R 3 % PTPIB 2 Edi) ik
¥ (ICsp) fHA 51K 7.42 F13.95 uyg/mL, %f PTPIB
A A e P (R A A
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