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Chemical constituents from Inula japonica and their anti-asthmatic activity
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ABSTRACT: AIM To study the chemical constituents from Inula japonica Thunb. and their anti-asthmatic
activity. METHODS  Separation and purification were performed using silica gel and Sephadex LH-20, then the
structures of obtained compounds were identified by physicochemical properties and spectral data. The effect of
compounds on the release rate of B-Hex was evaluated by substrate coloration method. RESULTS Twenty-three
compounds were isolated and identified as dehydrodontic acid (1), vitexin (2), alternariol (3), globuxanthone
(4), 1, 3, 6, 7-tetrahydroxyxanthone (5), hydroxyhydrolapachol (6) , isoscopoletin (7), elephanmollen (8),
benzoylcholine (9 ), hoconobiflavone ( 10 ), clovandiol ( 11 ), hydroxydihydrobovolide (12), 5, 7-
dihydroxycoumarin (13) , scopoletin (14), orlichenol glucoside (15), urolignoside (16), 9-angeloyloxythymol
(17), 6, 3’, 4'-trihydroxyaurone (18), flufuran (19), sweroside (20), guajadial (21), 5, 7, 4'-trimethoxy-4-
phenylcoumarin (22), dibutylphthalate (23). After intervention with compounds 9 and 16, the release rates of 3-
Hex were (56.64+2.37)% and (58.07+2.29)% , respectively. CONCLUSION Compounds 1-23 are isolated

from 1. japonica for the first time. Compounds 9 and 16 have anti-asthmatic activity.
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SO AR AL BSEH] BhEL, AAR
T E 4L Inula japonica Thunb. . KAETEHE IE L
britannica . 2R HEHE AL 1. linariifolia Turcz. B I
A, FEARKTWE, A, LT, BRI
S, DIORBONTE | L%V REETEE, T
I TENZI Wl Wi Rl KR SFERER R
WERAE A RE AR A U AL R AR
PLRRZE . fRkmliZe . Himesk . wmmiZk, FERK,
RIMZED ) BAYu e PUMRE . BisE. Bt
K. B NE. TR, B b A M2 % Ay SF S
PSS ARG X 4 i R AR A B A HEAT 4 B S E
FEIE I X B-Hex i 38 1Y 52 Wi K EAN Bt 1%
Wi e, DA ) BRI A S 2%
1w

Skyra #Z I PRI (8 E Siemens /A ) ; Nex
TON 2200 JFii%{ (& Perkin Elmer A7) ; H 4
RERE (SR TARA ) ; Sephadex LH-
20 (¥t Pharmacia A F)) ; XA82 HLF- RV (=
Radwag /3 H] ) 5 Atyl124 T K°F ( H A Shimadzu
NH)); IB-O1E fHRE: #44 (# E Lab Companion
/NH)) 3 Hipace 300 EL45 % (it Pfeiffer 22 7] ) ;
CG-1940 Jig % 78 &AL (3£ 1E Chemglass A F]) , R
£ T FE TR ILEE-100 ( Trinton X-100, BRI TIHA
BT AEWAHRLSA); HIRK R Eagle K 57 5k
(DMEM, HZ Nissui 2AH]) ; B-25 0 H B
W (B-GalNAc, HBEHCRAYRHLARATR);
ZHWER B (WL FIRENRMARAR ), HAth
W R el

SUFR AW AN, Z R EA R
S — B = e 5 2 R R AR 48 2 O e B AL Inula
japonica Thunb. ML #HB4Y
2 REBESH

g wh e (24.6 kg), MILA 95% LB, Hngk(al
AR 3 R, WURRAIIRTE 3.9 kg, HIKMHUR
B, KA, CFROHE . IE TR, WUE
AR, AR .

AR (183.6 g) LTk AR 43 B,
DAV ALK -PIER (85 : 15~15 : 85) BEEEVEML, 15
Fr. Al~Fr. A9, Fr. A3 (21.4 g) Z&REMH 4>,
PASALRR-2 /2 2T (75 @ 25~25 : 75) BREEVE
B, 45 Fr. A3-1~Fr. A3-8, Fr. A3-2 (171 mg) %k
A, DADUSEALHR-DU Sk (45 2 55) VeI,
3284

BAEEY 3 (27 mg); Fr.A3-4 (215 mg) %
Sephadex LH-20 43 &5, DA EEVERL, HL&Y 4
(21 mg); Fr. A3-5 (171 mg) ZRERHDE, LAY
FACHR-DU g (45 2 55) R, SEEY 20
(27 mg) , Fr. A5 (23.4g) ZREBHE, IR
fbtk-Z TR HE (75 : 25~25 : 75) BEEVEML, 18
Fr. A5-1~Fr. A5-6, Fr. A5-1 (142 mg) ZRERH:S
By, LAUSAbik-D S ki (45 55) wE, ek
A5 (21 mg); Fr. A5-3 (136 mg) ZHEZEN, 14
fE4& % 21 (18 mg); Fr.A5-5 (184 mg) &
Sephadex LH-20 B, UH @%ﬁ{flﬁﬂﬁ, 2k &9 23
(25 mg), Fr. A7 (19.4 g) 2RI rE, LAPUE
k-2 R TG (75 25~25 = 75) BEEEVEML, 15
Fr. A7-1~Fr. A7-9, Fr. A7-2 (153 mg) ZREMATSY
B, LADUSARRR-PO S kg (45 0 55) vEE, 31k
EYT (23 mg); Fr. A7-4 (158 mg) ZHERAE 7>
B, DiuE -y S i (45 2 55) YERE, 31k
EW6 (21 mg); Fr. A7-8 (184.6 mg) % Sephadex
LH-20 7385, DIHEESENL, 346G 19 (21 mg) .

LR WEIRE (263.5 g) AR E, L
DU Uk M- P (85 1 15~15 = 85) BRAEVEML, 15
Fr. B1~Fr. B7, Fr. B2 (25.1g) ZEIME, LU
PO SR B (75 2 25~25 1 75) BEREEE, 15
Fr. B2-1~Fr. B2-6, Fr. B2-2 (215 mg) ZRERAES>
2, DA Ah-Ta AWk (45 0 55) Ve, 151k
AW 8 (22 mg); Fr.B2-4 (193 mg) %4 Sephadex
LH-20 7385, DIHEEVERE, 6% 18 (23 mg);
Fr. B2-6 (218 mg) ZREMCAESTES, LAVOSE fLik-Dy
AUKI (45 2 55) VERE, LAY 2 (23 mg) | 9
(20 mg) . Fr.B6 (281.6 g) ZHEMAE/TES, LD
Ak - B (75 5 25~25 2 75) BRIEUENL, 15
Fr. B6-1~Fr. B6-7, Fr. B6-1 (282 mg) ZRERAES>
2, DA Ah-Ta AWk (45 0 55) VRN, 151k
AY19 (21 mg); Fr. B6-4 (286 mg) ZREMHES
2, LA emi-a & ki (45 2 55) WM, 194k
AW 10 (22 mg) . 11 (18 mg); Fr. B6-7 (136 mg)
ZEL, LG 13 (21 mg) .

IETERE (224.6 g) ZREBAHESE, U
S kE-H (85 : 15~ 15 = 85) MREEVEME, 15
Fr.Cl1~Fr.C7, Fr.C2 (25.1¢g) ZREMHME, LU
T E-F T (75 1 25~25 1 75) BEREVEMG, 1%
Fr. C2-1~Fr. C2-7, Fr. C2-1 (271 mg) ZRERAESY
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B ML - EE (45 5 55) MR, SAW
12 (24 mg); Fr. C2-5 (206 mg) %t Sephadex LH-20
Sy, DIHEEPENL, 159466414 (21 mg) ; Fr. C2-
6 (206 mg) ZERERCAE 70, DL - B
(45:55) Ve, L&Y 1 (22 mg), Fr.C3
(28.2 ¢) ZehElcHESES, DI E W be-HEE (75 ¢
25~25: 75) BEREEUEM, 5 Fr. C3-1 ~ Fr. C3-5,
Fr. C3-2 (263 mg) ZREMAESES, L& Le-H
B (45 :55) YeME, 1LE% 16 (21 mg) |, 17 (24
mg); Fr. C3-4 (237 mg) &RERHE, &R
Pi-FHEE (45 0 55) PRI, 184G 22 (21 mg);
Fr. C3-6 (273 mg) % Sephadex LH-20 3%, DIH
FEPEmL, 1HEE 15 (26 mg) .

3 £HEE

k&Y 1. AEH K, ESIMS m/z; 491.2
[M+Na]*,'"H-NMR ( CDCl,, 600 MHz) &: 5.73
(1H, d, J=10.6 Hz, H-7), 5.52 (1H, d, J=10.6
Hz, H-11), 5.13 (1H, brs, H-31a), 5.02 (1H,
brs, H-31B), 3.67 (1H, t, J=10.6 Hz, H-3),
2.71 (1H, ud, J=10.6, 3.2 Hz, H-20), 1.34
(1H, m, H-5), 1.16 (3H, s, H-29), 1.05 (3H,
s, H-30), 0.97 (6H, brs, H-19, 28), 0.93 (3H,
brs, H-18), 0.91 (3H, brs, H-27), 0.82 (3H,
brs, H-26) ,"” C-NMR ( CDCl,, 150 MHz) &: 36.1
(C-1), 29.1 (C-2), 75.6 (C-3), 41.3 (C-4),
47.3 (C-5), 24.1 (C-6), 113.5 (C-7), 132.6 (C-
8), 137.5 (C-9), 39.5 (C-10), 102.9 (C-11),
37.2 (C-12), 46.3 (C-13), 51.2 (C-14), 30.6
(C-15), 29.5 (C-16), 48.6 (C-17), 17.6 (C-
18), 23.6 (C-19), 49.3 (C-20), 164.8 (C-21),
34.6 (C-22), 31.6 (C-23), 147.3 (C-24), 35.6
(C-25), 24.1 (C-26), 20.6 (C-27), 31.3 (C-
28),20.3 (C-29), 26.7 (C-30), 102.6 (C-31),
DL g 55k [6] i EEA—3, M A
AW AL,

WEY 2. A K, ESI-MS m/z: 398.1
[M+Na]*,'"H-NMR ( CDCl,, 600 MHz) &; 11.72
(1H, s, 5-OH), 7.82 (1H, dd, J=10.6, 3.2 Hz,
H-6'), 7.71 (1H, d, J=10.6 Hz, H-2"), 7.02
(1H, d, J=10.6 Hz, H-5'), 6.84 (1H, s, H-8),
6.63 (1H, s, 3’-OH), 4.14 (3H, s, 4’-0OCH,),
4.06 (3H, s, 3-OCH,), 4.02 (3H, s, 6-OCH,),
3.93 (3H, s, 7-OCH,)." C-NMR ( CDCl,, 150
MHz) 8: 127.4 (C-1), 142.6 (C-2), 139.2 (C-

3), 171.3 (C-4), 149.3 (C-5), 128.3 (C-6),
142.6 (C-7), 94.1 (C-8), 142.6 (C-9), 105.1
(C-10), 124.6 (C-1'), 108.6 (C-2'), 153.6 (C-
3'), 147.6 (C-4"), 105.9 (C-5'), 121.9 (C-6'),
61.2 (3-0CH,), 60.9 (6-OCH,), 56.8 (7-OCH,) ,
56.4 (4'-0CH;) . DA%l 530k [7] MiBFEA
—3, B RERTEE,

L&Y 3. B K, ESI-MS m/z: 281.3
[M+Na]*,"H-NMR ( CDCl,, 600 MHz) &: 10.51
(1H, s, 7-OH), 7.19 (1H, s, H-10), 6.86 (1H,
s, H-2), 6.57 (1H, d, J=10.6 Hz, H-4), 6.21
(1H, s, H-8), 2.71 (3H, s, H-11)." C-NMR
(CDCl,, 150 MHz) 6: 139.1 (C-1), 117.1 (C-2),
156.1 (C-3), 97.2 (C-4), 134.1 (C-5), 154.2
(C-6), 157.1 (C-7), 94.5 (C-8), 142.9 (C-9),
104.1 (C-10), 25.1 (C-11), LA F%c#E 5 it
[8] fRiEMEA 3, B4R alternariol ,

WEY 4. MO8 K, ESI-MS m/z: 335.1
[M+Na]*,"H-NMR ( CDCl,, 600 MHz) & 11.62
(1H, s, 1-OH), 9.52 (1H, s, 2-OH), 8.73 (1H,
s, 5-OH), 7.63 (1H, dd, J=10.6, 3.2 Hz, H-8),
7.57 (1H, t, J=10.6 Hz, H-7), 7.51 (1H, s, H-
3), 7.46 (1H, dd, J=10.6, 3.2 Hz, H-6), 6.28
(1H, dd, J=10.6, 3.2 Hz, H-2'), 5.03 (1H, d,
J=10.6 Hz, Hb-3'), 4.83 (1H, d, J=3.2 Hz, Ha-
3'), 1.53 (6H, s, 4’, 5'-CH,) ,”C-NMR (CDCl,,
150 MHz) &: 137.1 (C-1), 121.6 (C-2), 113.7
(C-3), 116.2 (C-4), 132.6 (C-5), 116.7 (C-6),
117.5 (C-7), 105.3 (C-8), 163.5 (C-9), 146.1
(C-10), 41.3 (C-1"), 142.1 (C-2"), 105.3 (C-
3'), 27.1 (C-4"), 28.4 (C-5") . DL b %cds 53k
(9] HUBFEA—FL, HEEEMN globuxanthone,

L&Y 5. B A KK, ESI-MS m/z; 283.1
[M+Na]*.,"H-NMR ( CDCl,, 600 MHz) &: 12.75
(1H, s, 1-OH), 7.46 (1H, s, H-8), 6.86 (1H,
s, H-5), 6.27 (1H, d, J=10.6 Hz, H-4), 6.08
(1H, d, J=3.2 Hz, H-2) " C-NMR (CDCl,, 150
MHz) §: 153.9 (C-1), 103.6 (C-2), 137.9 (C-
3),96.1 (C-4),97.6 (C-5), 143.9 (C-6), 142.8
(C-7), 107.2 (C-8), 165.9 (C-9), 143.6 (C-
10), DL EBUESSCk [9] iR —2, Sk
FEN1, 3, 6, T-tetrahydroxyxanthone ,

&Y 6. Bk K, ESI-MS m/z: 283.1
[M+Na]*,'"H-NMR ( CDCl,, 600 MHz) &: 8.09
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(1H, dd, J=10.6, 3.2 Hz, H-5), 7.93 (1H, dd,
J=10.6, 3.2 Hz, H-8), 7.58 (1H, td, J=10.6,
3.2 Hz, H-6), 7.43 (1H, td, J=10.6, 3.2 Hz, H-
7),2.84 (2H, t, J=3.2 Hz, H-11), 1.93 (2H, t,
J=3.2 Hz, H-12), 1.27 (6H, s, 14, 15-CH,) ., C-
NMR (CDCl,, 150 MHz) §: 175.6 (C-1), 147.6
(C-2), 125.1 (C-3), 172.3 (C-4), 127.1 (C-5),
135.1 (C-6), 131.6 (C-7), 124.1 (C-8), 134.1
(C-9), 133.5 (C-10), 19.1 (C-11), 42.5 (C-
12), 72.4 (C-13), 30.5 (C-14, 15), VI FEdEYS
CER [ 10] R A — B, MK E RN
hydroxyhydrolapachol ,

&Y 7. ¥ Ak K, ESIMS m/z; 215.1
[M+Na]*.,"H-NMR ( CDCl,, 600 MHz) &: 7.75
(1H, d, J=10.6 Hz, H-4), 7.13 (1H, s, H-5),
6.85 (1H, s, H-8), 6.31 (1H, d, J=10.6 Hz, H-
3),®C-NMR (CDCl,, 150 MHz) &: 141.6 (C-1),
157.2 (C-2), 108.3 (C-3), 132.6 (C-4), 109.2
(C-5), 132.6 (C-6), 141.3 (C-7), 115.6 (C-8),
142.9 (C-9), 102.6 (C-10). DL b %4k 5 ik
[10] HRIEFAR—Z, HEEH isoscopoletin,

k&Y 8. M4 gy, ESI-MS m/z: 215.1
[M+Na]*,'"H-NMR ( CDCl,, 600 MHz) &: 5.53
(1H, m, H-7), 4.62 (1H, dd, J=10.6, 3.2 Hz,
H-3), 1.02 (3H, s, H-26), 0.89 (3H, s, H-23),
0.85 (3H, s, H-28), 0.83 (3H, d, J=10.6 Hz,
H-30), 0.81 (3H, s, H-27), 0.78 (3H, d, J=
10. 6 Hz, H-29), 0.75 (3H, s, H-24), 0.71 (3H,
s, H-25) ,C-NMR (CDCl,, 150 MHz) &; 37.1 (C-
1), 25.9 (C-2), 80.3 (C-3), 38.1 (C-4), 51.9
(C-5), 25.1 (C-6), 108.2 (C-7), 137.6 (C-8),
49.1 (C-9), 34.1 (C-10), 18.2 (C-11), 35.1 (C-
12), 37.5 (C-13), 42.9 (C-14), 30.2 (C-15),
31.5 (C-16), 40.5 (C-17), 57.4 (C-18), 50.2
(C-19), 37.2 (C-20), 30.5 (C-21), 41.3 (C-
22),16.2 (C-23), 28.1 (C-24), 14.9 (C-25),
25.7 (C-26), 27.1 (C-27), 34.6 (C-28), 24.1
(C-29),24.5 (C-30), VA EHEIESSCk [11] R
EFEAR—, BEEREN elephanmollen,

& 9. A EH K, ESI-MS m/z; 231.2
[M+Na]*,'"H-NMR ( CDCl,, 600 MHz) &: 7.72
(2H, d, J=10.6 Hz, H-3, 5), 7.68 (1H, t, J=
10.6 Hz, H-1), 7.43 (2H, t, J=10.6 Hz, H-2,
6), 4.85 (2H, s, H-8), 3.91 (2H, s, H-9), 3.37
3286

(9H, s, 10~12-CH,) ., C-NMR (CDCl,, 150 MHz)
8: 124.3 (C-1), 131.5 (C-2), 117.6 (C-3),
131.6 (C-4), 137.6 (C-5), 125.6 (C-6), 143.6
(C-7), 64.3 (C-8), 57.1 (C-9), 53.6 (C-10),
54.1 (C-11), 50.3 (C-12), DA L %# 5 ik
[12] HRIEFEAR—IL, S E N benzoylcholine

fE& W 10, B AR, ESI-MS m/z: 561.1
[M+Na]*,'"H-NMR ( CDCI,, 600 MHz) §&: 12.43
(1H, s, 5"-OH), 11.25 (1H, s, 5-OH), 7.76
(1H, d, J=10.6 Hz, H-2'), 7.67 (1H, dd, J=
10.6, 3.2 Hz, H-6'), 7.61 (2H, d, J=10.6 Hz,
H-2",6"),7.23 (1H, d, J=10.6 Hz, H-5"), 6.91
(1H, s, H-3), 6.89 (1H, s, H-3"), 6.81 (2H, d,
J=3.2 Hz, H-3",5"),6.53 (1H, d, J=10.6 Hz,
H-8), 6.51 (1H, s, H-6"), 6.23 (1H, d, J=10.6
Hz, H-6) ., C-NMR ( CDCl,, 150 MHz) &: 106. 4
(C-1), 152.6 (C-2), 97.3 (C-3), 171.6 (C-4),
143.6 (C-5), 100.2 (C-6), 137.6 (C-7), 96.1
(C-8), 143.2 (C-9), 97.5 (C-10), 115.9 (C-1"),
103.7 (C-2'), 113.6 (C-3"), 142.6 (C-4"), 114.9
(C-5"), 124.8 (C-6"), 132.6 (C-1"), 153.8 (C-
2"), 97.3 (C-3"), 141.9 (C-4"), 151.8 (C-5"),
97.1 (C-6"), 152.3 (C-7"), 97.6 (C-8"), 134.1
(C-9"), 97.2 (C-10"), 105.3 (C-1"), 113.5 (C-
2"), 124.6 (C-3"), 137.6 (C-4"), 103.5 (C-
5"), 112.6 (C-6"), DL E##E 53CHk [13] il
FEAR B, WO E N REAEAZ BUE T

&Y 11, HEMRY), ESI-MS m/z: 251.0
[M+Na]*,'"H-NMR (CDCl,, 600 MHz) & 3.82
(1H, dd, J=10.6, 3.2 Hz, H-2), 3.57 (1H, brs,
H-9), 2.29 (1H, m, H-11a), 1.93 (1H, m, H-
10a), 1.81 (3H, m, H-3a, 3B, 10B), 1.63 (2H,
m, H-12), 1.51 (1H, m, H-7a), 1.42 (2H, m,
H-5, 11B), 1.35 (2H, m, H-6a, 7B8), 1.27 (3H,
s, H-15), 1.13 (1H, m, H-6B), 1.02 (3H, s, H-
13), 0.91 (3H, s, H-14) ,”C-NMR (CDCl,, 150
MHz) 8: 46.1 (C-1), 76.2 (C-2), 51.3 (C-3),
36.2 (C-4), 47.3 (C-5), 27.5 (C-6), 36.5 (C-
7),38.1(C-8), 76.1 (C-9), 28.3 (C-10), 22.3
(C-11), 38.1 (C-12), 30.1 (C-13), 32.5 (C-
14), 26.1 (C-15) ., VL LEHG 530k [14] fiRiEH
AR—F, WEEMN clovandiol ,

&YW 12 HEMRY), ESI-MS m/z: 251.0
[M+Na]*,'"H-NMR (CDCl,, 600 MHz) &; 2.13
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(1H, m, H-6a), 2.06 (3H, s, H-11), 2.02 (3H,
s, H-12), 1.83 (1H, m, H-6B), 1.37 (5H, m, H-
7a, 8,9), 1.25 (1H, m, H-7B), 0.91 (3H, t, J=
3.2 Hz, H-10),"” C-NMR ( CDCl,, 150 MHz) 6&:
141.9 (C-1), 163.8 (C-2), 122.6 (C-3), 143.8
(C-4), 113.5 (C-5), 39.3 (C-6), 32.5 (C-7),
23.1 (C-8),24.6 (C-9), 17.1 (C-10), 11.8 (C-
11), 10.3 (C-12), VA LGS0k [14] MR
AR—F, B RE N hydroxydihydrobovolide,,

&Y 13, #6455, ESI-MS m/z: 201.1
[M+Na]*,'"H-NMR ( CDCl,, 600 MHz) &: 8.03
(1H, d, J=10.6 Hz, H-4), 6.51 (1H, d, J=10.6
Hz, H-8), 6.37 (1H, d, J=10.6 Hz, H-6), 5.93
(1H, d, J=10.6 Hz, H-3) ,”C-NMR (CDCI,, 150
MHz) 8: 121.6 (C-1), 147.3 (C-2), 113.5 (C-
3), 139.1 (C-4), 156.1 (C-5), 101.6 (C-6),
157.2 (C-7), 95.1 (C-8), 153.2 (C-9), 103.1
(C-10), DL E%dm 530k [15] il HA —3,
WSENS, 1-—REFEER,

&Y 14, A K A, ESI-MS m/z; 215.0
[ M+Na ]*,'"H-NMR ( CDCl,, 600 MHz) &: 7.61
(1H, d, J=10.6 Hz, H-4), 6.92 (1H, s, H-5),
6.82 (1H, s, H-8), 6.14 (1H, d, J=10.6 Hz, H-
3), 4.03 (3H, s, 6-0CH,) ,*C-NMR (CDCl,, 150
MHz) &: 97.4 (C-1), 153.2 (C-2), 112.6 (C-3),
137.5 (C-4), 113.5 (C-5), 142.6 (C-6), 132.6
(C-7), 102.7 (C-8), 143.8 (C-9), 113.1 (C-
10), 55.1 (6-OCH,) , LA %5 cik [16]
TEHEAR—FL, BN scopoletin,,

&Y 15, HEK K, ESIMS m/z: 209.3
[ M+Na ]*,'"H-NMR ( CDCl,, 600 MHz) &: 6.51
(1H, s, H-2), 6.42 (1H, s, H-4), 6.33 (1H, s,
H-6), 4.91 (1H, d, J=10.6 Hz, H-1'), 4.03
(1H, dd, J=10.6, 3.2 Hz, H-6'a), 3.83 (1H,
dd, J=10.6, 3.2 Hz, H-6'B), 3.57(4H, m, H-2'~
5'), 2.35 (3H, s, H-7).,” C-NMR (CDCl,, 150
MHz) 6: 152.3 (C-1), 104.1 (C-2), 147.1 (C-
3), 113.5 (C-4), 136.1 (C-5), 108.4 (C-6),
22.3 (C-7), 104.1 (C-1"), 75.1 (C-2"), 77.2 (C-
3'),70.3 (C-4"), 79.3 (C-5"), 63.7 (C-6"), Lk
TEIESSCER [17] B EA 3, MEERNE
TR AT

&Y 16, BEAMRY), ESI-MS m/z: 545.0
[M+Na]*.,"H-NMR (CDCl,, 600 MHz) &; 7.02

(1H, d, J=10.6 Hz, H-5), 6.86 (1H, d, J=10.6
Hz, H-2), 6.71 (1H, dd, J=10.6, 3.2 Hz, H-6) ,
6.53 (1H, brs, H-6'), 6.51 (1H, brs, H-2"),
4.92 (1H, d, J=3.2 Hz, H-1"), 3.83 (3H, s, 3'-
OCH,,, 3.62 (3H, s, 3-OCH,) ,”C-NMR (CDCl,,
150 MHz) &: 134.6 (C-1), 117.4 (C-2), 142.5
(C-3), 142.1 (C-4), 131.6 (C-5), 109.2 (C-6),
32.7 (C-7), 35.1 (C-8), 59.5 (C-9), 127.6 (C-
1'), 106.3 (C-2"), 139.2 (C-3"), 145.4 (C-4"),
103.5 (C-5"), 113.8 (C-6"), 84.2 (C-7"), 54.1
(C-8'), 64.8 (C-9'), 96.3 (C-1"), 74.1 (C-2"),
79.2 (C-3"), 70.3 (C-4"), 76.1 (C-5"), 58.6 (C-
6"), 55.5 (3-OCH,), 55.1 (3'-OCH,), LA F%#
H3CHk (18] i A — %, MEEHN
urolignoside ,

& 17, HEMRY), ESI-MS m/z: 270.9
[M+Na]*,'"H-NMR (CDCl,, 600 MHz) &: 6.92
(1H, d, J=10.6 Hz, H-5), 6.53 (1H, d, J=10.6
Hz, H-6), 6.37 (1H, s, H-2), 5.91 (1H, m, H-
3'), 4.45 (1H, dd, J=10.6, 3.2 Hz, H9a),
4.03 (1H, dd, J=10.6, 3.2 Hz, H-B), 3.49 (1H,
m, H-8), 2.37 (3H, s, H-7), 2.03 (3H, d, J=
10.6 Hz, H-4'), 1.76 (3H, s, H-5"), 1.42 (3H,
d, J=3.2 Hz, H-10) ,"C-NMR (CDCI,, 150 MHz)
8: 127.6 (C-1), 108.3 (C-2), 142.9 (C-3),
126.2 (C-4), 123.7 (C-5), 116.8 (C-6), 20.7
(C-7), 31.8 (C-8), 70.3 (C-9), 17.3 (C-10),
153.2 (C-1"), 131.6 (C-2'), 123.8 (C-3"), 18.1
(C-4"),23.6 (C-5"), VLRSS 3CHk [19]
EHAR—F, WA 9-angeloyloxythymol .

&M 18, # AR, ESI-MS m/z: 292.6
[M+Na]*,'H-NMR ( CDCl,, 600 MHz) & 7.47
(1H, s, H-2"), 6.92 (1H, d, J=10.6 Hz, H-6"),
6.71 (1H, s, H-10), 6.65 (1H, d, J=10.6 Hz,
H-4), 6.37 (1H, d, J=10.6 Hz, H-5'), 6.22
(1H, dd, J=10.6, 3.2 Hz, H-5), 6.07 (1H, d,
J=3.2 Hz, H-7) ,” C-NMR (CDCl,, 150 MHz) &;
137.1 (C-1), 141.9 (C-2), 183.5 (C-3), 97.3
(C-4),91.6 (C-5), 153.6 (C-6), 108.2 (C-7),
152.9 (C-8), 90.3 (C-9), 115.9 (C-10), 124.6
(C-1'), 113.8 (C-2"), 136.6 (C-3"), 126.9 (C-
4'),103.8 (C-5"), 131.3 (C-6"), VI FHUIR 5
Bk [20] RIEFEAR -, MEE N6, 3, 4-
trihydroxyaurone ,
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& ¥ 19 ¥k K, ESI-MS m/z; 165.1
[M+Na]*,'"H-NMR ( CDCl,, 600 MHz) &: 7.6l
(1H, s, H-2), 6.25 (1H, s, H-4), 4.25 (2H, s,
H-7) ,” C-NMR (CDCl,, 150 MHz) &: 127.2 (C-
1), 139.1 (C-2), 151.9 (C-3), 103.8 (C-4),
161.8 (C-5), 161.8 (C-6), 60.6 (C-7), VI %k
P 5 3CHk [21]) fRIEHA B, HEEE N flufuran,

L&MW 20 A H AR, ESI-MS m/z; 381.2
[M+Na]*,'"H-NMR ( CDCl,, 600 MHz) &: 6.92
(1H, s, H-3), 5.71 (1H, m, H-8), 5.43 (IH,
m, H-1), 5.27 (1H, m, H-10a), 5.22 (1H, m,
H-10B), 4.71 (1H, d, J=10.6 Hz, H-1'), 4.53
(1H, m, H-7a), 4.42 (1H, m, H-7B), 4.03 (1H,
d, J=3.2 Hz, H-6'B), 3.73 (1H, dd, J=10.6,
3.2 Hz, H-6'a), 3.39~3.12 (4H, m, H-2'~5"),
3.09 (1H, m, H-5), 2.81 (1H, dd, J=10.6, 3.2
Hz, H-9), 1.97 (2H, m, H-6) ,"C-NMR (CDCI,,
150 MHz) 8: 97.1 (C-1), 132.8 (C-2), 153.1 (C-
3), 105.1 (C-4), 29.1 (C-5), 27.1 (C-6), 69.1
(C-7), 132.3 (C-8), 43.5 (C-9), 120.3 (C-10),
166.5 (C-11), 97.5 (C-1'), 74.1 (C-2"), 75.2
(C-3"), 69.5 (C-4"), 77.1 (C-5"), 63.4 (C-6'),
PhEER SO0k [22] i SR -2, s
sweroside .

&Y 21, FAEHA, ESI-MS m/z: 497. 1] M+
Na]*.'"H-NMR (CDCl,, 600 MHz) §; 12.19 (1H,
s, 5'-OH), 12.03 (1H, s, 7'-OH), 9.56 (1H, s,
H-14'),9.13 (1H, s, H-15"), 7.37~7.31 (3H,
m, H-10'~12"), 6.81 (2H, d, J=10.6 Hz, H-9',
13"), 4.68 (1H, s, H-15a), 3.97 (1H, s, H-
15B), 3.46 (1H, d, J=3.2 Hz, H-1'), 2. 17 (1H,
m, H-9), 2.09 (1H, m, H-5), 2.06 (1H, m, H-
3a), 2.01 (1H, m, H-38), 1.93~1.81 (4H, m,
H-1, 2a, 7), 1.73 (1H, m, H-6a), 1.62~1.51
(3H, m, H-68, CH,-10), 1.36 (1H, m, H-2B),
1.19 (3H, s, CH;-14), 0.97 (3H, s, CH;-12),
0.87 (3H, s, CH,-13).” C-NMR ( CDCl,, 150
MHz) &: 117.3 (C-1), 107.6 (C-2), 135.6 (C-
3), 143.6 (C-4), 127.6 (C-5), 115.9 (C-6),
131.6 (C-7), 176.3 (C-8), 95.6 (C-1'), 134.6
(C-2"), 151.6 (C-3"), 131.6 (C-4"), 123.6 (C-
5'), 151.6 (C-6"), DL L%da 5 3cmk [23] il
FEAR B, WO TR AR R

k&Y 22, FEKAE, ESI-MS m/z: 334.9 [M+
3288

Na]*,'H-NMR (CDCl,, 600 MHz) &: 7.72 (2H, d,
J=10.6 Hz, H-2', 6'), 7.03 (2H, d, J=10.6 Hz,
H-3’,5'), 6.85 (1H, s, H-8), 6.62 (1H, s, H-
3), 6.37 (1H, s, H-6), 4.08 (3H, s, 7-OCH,),
3.97 (3H, s, 4-0CH,), 3.91 (3H, s, 5-0CH,),
"C-NMR (CDCl,, 150 MHz) &: 127.1 (C-1),
136.2 (C-2), 112.6 (C-3), 152.6 (C-4), 143.8
(C-5), 98.2 (C-6), 151.6 (C-7), 95.7 (C-8),
121.8 (C-1"), 121.6 (C-2'), 116.2 (C-3"), 163.8
(C-4"), 116.2 (C-5"), 121.6 (C-6"), 56.2 (5-
OCH,), 56.2 (7-OCH,), 56.6 (4'-OCH,), Ui I
s 550wk [24] fGERA -8, xRS, T,
4 HEIAREFTGTE,

&Y 23, AEHRY), ESI-MS m/z: 301.2
[M+Na]*,'"H-NMR (CDCl,, 600 MHz) &; 7.83
(2H, dd, J=10.6, 3.2 Hz, H-3, 6), 7.57 (2H,
dd, J=10.6, 3.2 Hz, H-2, 5), 4.37 (4H, t, J=
10.6 Hz, H-8, 8'), 2.07 (4H, m, H-9, 9'), 1.53
(4H, m, H-10, 10"), 1.03 (6H, t, J=3.2 Hz, H-
11, 11'),” C-NMR ( CDCl,, 150 MHz) &: 125.9
(C-1), 117.9 (C-2), 121.6 (C-3), 119.5 (C-4),
124.6 (C-5), 116.9 (C-6), 153.6 (C-7), 67.1
(C-8), 32.6 (C-9), 21.7 (C-10), 15.9 (C-11),
DL EER 500k [25] #iEsaA -3, sl
dibutylphthalate ,

4 mEEEERR

KR 7k VRN BT AL & % B-Hex
BRI 52, BU-20 °C Y2 % i RBL-2H3 4 i,
1E 36. 5 CHHIR/KE# A, 1500 r/min Z5.0 10
min, 2% BR [ 35 W, 1 A DMEM 87 3% %, 7
36. 5 CHEERGFRM PR 48 h, ¥ RBL-2H3 4iifL
Wik ® 5x10%/mL, #%FT 96 fLikH, HfLIMA
10 pL 50 pmol/L ZFi W R B, f:4rHlm A 25
pmol/L L&) 1~23, 25 wmol/L PEEFIEE ( FHM:
XTHRZH) . DMEM 85 3% 3 (= H X A ) | 1%
Trinton X-100 (E\AE§4L), HfL 100 pl, 55F 1 h,
FNA 25 wL 1 mmol/L B-GalNAc iKW, #k&iiEgs 2
h, filA Na,CO,/NaHCO, ¥ 21k & N, % FH il
FRAUAE 420 nm PR DEWOCREE (A), 1153 B-Hex
B T %, YN [ (Aﬂggﬂm/mqgw;; -

25, ka4, 6.9, 16, 19, 23 HA A
FEEE RSN B-Hex BEHIGYE, Hrh o, 16 EH
SV RIEMY (P>0.05), W#1,
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F1 FULAEWI B-Hex BMHMEMHM (x5, n=3)
Tab.1 Effect of each compound on release rate of (-Hex
(x+s, n=3)
& B-Hex BEHE/%
1 — 13
2 — 14
3 — 15
4 81.36+5.027 16
5
6
7
8
9

1k &Y B-Hex BEHCE/%

58.07+2.29
— 17
69.43+4.15*% 18
— 19
— 20
56. 64+2. 37 21
10 — 22
11 — 23
12 — =l
Ve SPGB, * P<0.05, —F B-Hex B >95%
5 it 54&ie
S EONIG RGN ) R 2, BRETE T
K VIHCA R B e R ORI,
BRI, WA SRR YT AR S s s AT B g el
HHRHREIR, BREThaE, BRE KE T AN,
SRR | BN B AU . bk,
W% Fm AR, IR AGE RAEERYY, FRRAGE
RN, AR E S L, AT 2% i 0 i R
Mg 5L R P WG [T W
ARSI 4 SR A T Ay s alifh, HRME
W23 NMEEY, ¥WoRhE MY T SR,
I RHLZETHE B A5 RBL-2H3 401 Jiid ks,
RS YR SNMH B-Hex BEHUE 1, RIALE
Y9, 16 AN G, RS REET
SR E) R ELRL, RT AT e R 25 A R HR A — 2
5%

S k.

73.65+4.69 "

79.14+4. 82"
57.36+2. 41
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