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T 20 MEA, B FEREE (1) 2K (2) 2-H 3-2-5 55 J A TF [d] Sbnkmg-3-0d (3) 7
JLASEE (4) .1, 5-dihydroxy-2, 3-dimethoxyxanthone (5) .5 RZ2EE (6) (LAY (7) .8-F83-2-H I JFH i
(8) ARHEZE (9) M ZE (10) 1-0-8-D-H i BH-(25,35,4R ,8E) -2- [ (2'R) -2' - ILAERMEME ] -8-1 /s -
1,3,4- =B (11) S5 REER-3-06-D-LIME (12) Sk (13) (LW 25 (14) KRBFER-6-C-a-
L-BI R AT (15) (28 -3-0-8-D-2EZLBETF (16) (1A B} -7-0-8-D-F A BT (17) AR EH K -7-0-8-D-H
BT (18) SR (19) AT (20), Hb kA5 1.3.4.6.7.10,13.16.18 .20 ¥R iz ¥
SrERE, () PRGN A 2-10 12 18 19 ¥ya] i EH] LPS 5% RAW264.7 40l NO Rl &
(P<0.05,P<0.01) , b &% 4.7 .10 18 £ E J 25 wmol - LB, ] 3 43 5 K 57.37% . 83.60% .
68.16% .81.14% , ZMFFF & T A M85 KAt 22 sl 43, B T 3 F 2810 & W) 02 I Rk FE T 48 DA 3 1 1
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Abstract: Pimpinella candolleana is known as Miao ethnic herbal medicine in Guizhou for the treatment of icteric
hepatitis, acute cholecystitis and other diseases. To investigate the chemical constituents of P. candolleana and their anti-
inflammatory activities, the chemical constituents from the 70% ethanol extract of P. candolleana were separated by
silica gel, Sephadex LH-20, Toyopear]l HW-40F, Toyopear] HW-40C, ODS and other column chromatography
technologies , and their structures were elucidated by extensive spectroscopic analysis such as nuclear magnetic resonance
(NMR) and mass spectrum (MS). The inflammatory cell model, built by LPS-induced RAW264.7 macrophage cells,
was used to evaluate the anti-inflammatory activity. The results were as follows: (1) Twenty compounds from P.
candolleana were isolated and identified of including vanillin (1), sesamin (2), 2-methyl-2-hydroxy-5-methoxy berz
(d) hydrofuran-3-one (3), procatechin (4), 1, 5-dihydroxy-2, 3-dimethoxyxanthone (5), isorhamnetin (6),
kaempferol (7), 8-hydroxy-2-methylchromone (8), luteolin (9), quercetin (10), 1-0-B-D-glucopyranosyl-( 2S,3S,
4R ,8E)-2-[ (2'R)-2'-hydroxypalmitoylamino ] -8-octadecene-1,3,4-triol (11) , isorhamnetin-3-0-B-D-galactopyranoside
(12), isoquercitrin ( 13), norswertianolin ( 14 ), luteolin-6-C-a-L-arabinoside ( 15), kaempferol-3-0-8-D-
galactopyranoside ( 16 ), kaempferol-7-0O-8-D-glucopyranoside ( 17 ), luteolin-7-0-B-D-glucopyranoside ( 18 ),
isovitexin (19), rutin (20). Compounds 1, 3, 4, 6, 7, 10, 13, 16, 18, and 20 were obtained from this plant for the
first time. (2) The anti-inflammatory results showed that compounds 2-10, 12, 18 and 19 could significantly inhibit the
LPS-induced NO content in RAW264.7 cells (P<0.05, P<0.01), and the inhibition rates of compounds 4, 7, 10, and
18 at a concentration of 25 wmol - L were 57.37%, 83.60%, 68.16%, 81.14%, respectively. Overall, this study
enriches the chemical constituents of P. candolleana, and clarifies that flavonoids are the active ingredients in the course
of anti-inflammatory, which provides a theoretical reference for further research and exploitation of P. candolleana.

Key words: Pimpinella candolleana, chemical constituents, isolation and identification, RAW264.7 cells, anti-

inflammatory activity

75 W Bl X ( Pimpinella candolleana ) "N 4= JE B}
( Umbelliferae) & ( Pimpinella 1..) L AR B
T, SCA4 A T L2 0T 58 Rl AR
Ty B R R 2 2 — ek T (BN A 2y
RGBT ARE) (2003 Ji) Iz o A A
FEE VY R v Al HORAE G PR, AT
il JELE 2 LR A2 TIRYT B I
PEAS L AR5 A0 g e 47 45 (S5 9245, 2005 5 B 45
2007) ,fEFZ M7 25 B A 10 2, and 5t PH R (]
2 ) R R TP ECE IR IR T IR R B R R
7L R 2GR ) IR B B R, e T
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FERMZEAE (RO LR, 20035 % AL, 20115 TR 48 H
S5,2011) A A B KU 25 1l 23 Sk il D
Xif HA A7 o3 B 3% PSR D BR AR E Y -
2 W TG0 O P L PO SR AR TS M S Bt T O M A
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aide, e E T 20 MEE W, X 18
AMEEPIHEAT T PR PRI AE , LAY R A i B K
TR ABIETE FIIT A M TR A 20l
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2hF A B XU A SR T BN AE B m i, &
St N Hh R 2 KA 2l 2 B A R SCEAR S e AR IR R
11 7B ALY A5 M Bl X ( Pimpinella candolleana) W)+
At HUARTERE &L (20190901 ) A7 F SN 4 24

Wy it 390 o AT S

AR RE . /N BB AZ B A0 i RAW264.7 T H
ATCC b,
1.2 {425

JEOL-ECS 400 MHz 4% fifs 4 9% 9 3% A ( H A< A
TERE 241 ; Bruker AV-600 Y #8 5 4% R I 4z 1Y
(15 [E Bruker 2% ) ; ACQUITY-UPLC-TQD # / ¥
AH €0 i — = 5 DO B AT H BB BT 1 Y ( 38 [ Waters 22
H)) ; CO, 40 A 5% 7% 4 ( Thermo scientific 24 H] ) ;
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Varioskan LUX Z I HEEEFRY ( 3 [E Thermo A H]) ;
TS100 {8 % B ( H A Nikon 24 H]) o
1.3 ik 7

D-101 BUR LR i (R i ik TA R A
A s HEEATRERE R ETRER (F SRR TR
FR 2y 7] )5 # B BE B Sephadex LH-20 ( % 1
Pharmacia Biotech /A H] ) ; Toyopearl HW-40C #E Ji¢ |
Toyopearl HW-40F B¢ ( H A A # kR4 4E) ;0DS
(HA YMC 2AH]) i X5 bral

64 1% FBS, DMEM 5 B 15 9% &L ( 26 [
Gibeo AF))  JEZHE(LPS) HHEH ZR AW .
FH LT AN PBS 2% P ( A6 50 Solarbio B4 A FR 2
) ; CCK-8 7 £ ( 32 [ Glpbio 24 H] ) ; NO i &
(PN AY TRV ) ; #hZEK S (DEX, I
IEEEAYRHA R A ) .

21 RS HE

ST 1 A5 I 997 R4 B (12 k) O SORL B, T
70% L BE SN R B 3 Uk, & I HE B, 9 (7]
Wi AR (1.3 kg) , i D-101 ALK B il
FHAK (2 fEAEARTR) (80% 2.1 (5 fE AR ) 4R v vk
It AR K BR T (972 g) \80% LIEBIR T (530 ¢)
80% Pt B 28 1E AR Rk S AT 2 AT, A — Sl FP Jo — Y B
(7 :3—6 : 4) BEATAFREVEML, FIICA R, W4 )5 15
THRH 290 g, & IEAHRE AT Z AT, LAk - £ 1R
ZME(10: 00 : 10) LR EE-HEE (10 : 07
2 3) HEATAR VRN, A BOICSE | & Br i AT TLC A DU
At 153 10 NS (Fr.1-10)

Fr.4 o 1F A0 RE B A, LA o Bt - — 5 b
(3:120: 1) , A P LE-HEE(70: 1520 : 1)
BB EEWE I, TLC A5 5 JF 5 ok 4, 15 3 7 A4 0
(Fr.4.1-4.7) , H Fr.4.3 X & id Sephadex LH-
20( A IE-HEE 1 : 1) Toyopearl HW-40F ( H
M) A% 1(10.5 mg) LAY 2(7.0 mg) .
Fr.4.5 & i 1FE AH 6% K | Sephadex LH-20 ( — %
JE—HEE 1 : 1), Sephadex LH-20 ( H )  Toyopearl
HW-40F () 154654 3(30.0 mg) .

Fr.5 i Sephadex LH-20 ( — 4 H %t - H B
1:1),TLC ¥ I & JF J5 W 45, 15 28] 5 4
(Fr.5.1-5.5) , H Fr.5.2 & id Toyopearl HW-
40F (/1 5% ) | Sephadex LH-20 ( 1 l5) 13 1L-& 9 4
(10.0 mg) k&% 5(24.4 mg), Fr.5.4 i

Toyopearl HW-40F ( B Ji£ ) | Sephadex LH-20 ( H
B, 754k &% 6(10.0 mg) . Fr.5.5 i Toyopearl
HW-40F ( H ) 434659 7(17.0 mg)

Fr.6 i Sephadex LH-20( H %) , TLC #:1-4 JF:
JEH4n 153 5 NS (Fr.6.1-6.5) . Hh Fr.6.2
7t Toyopearl HW-40C ( H £ ) | Toyopearl HW-40F
( B ) Sephadex LH-20(50% N 7K ) . ODS # {4,
1% (20% ~ 50% W 2K ) 1546 &9 8 (11.0 mg) .
Fr.6.4 i Toyopearl HW-40C ( H i) . Toyopearl HW-
40F ( %) | Sephadex LH-20 ( H ) , 74L& 491 9
(80.0 mg) , Fr.6.5 i Toyopearl HW-40F ( H i) |
LAY 10(87.0 mg) .

Fr.8 i3 IEAHRERS , A 50 e - B2 (20 : 1—
3 1) IR VR 55 6 NS (Fr.8.1-8.6)
Fr.8.4 i Toyopearl HW-40C ( H1 i) \Toyopearl HW-
40F ( H %) | Toyopearl HW-40F ( — 4 H ¢ — Ff 2
1:1).0DS H: 3 (20% ~40% M 7K ) . Sephadex
LH-20( /! i) | Sephadex LH-20 (50% N fil 7K ) , 15
AP 11(150.0 mg) LG W) 12(44.0 mg) MG
¥ 13(36.4 mg) , Fr.8.5 i Toyopearl HW-40C ( H!
i) . Toyopearl HW-40F ( H ) . ODS #& {4 ji
(20% ~ 60% ' % 7K ) | Sephadex LH-20 ( H %) |
Sephadex LH-20(50% N fid /K ) , #34k &%) 14 (5.2
mg) AW 15(3.7 mg) LGP 16(7.0 mg) b
=/ 17(2.7 mg) ,

Fr.9 i Sephadex LH-20( H i) 153 2 N4
(Fr.9.1-9.2) , HH, Fr.9.2 it Toyopearl HW-40C
( H ) | Toyopearl HW-40F ( H i) | Sephadex LH-
20(509% PN B 7K ) | IF AH R S A 5 o -
(8.5:1.5) 15454 18(26.0mg) 19(25.0 mg) .
&9 20(87.0 mg) .

2.2 RE T

IR 8 A K A B RAW264.7 40 it , 18 4% 41 fi
W N B2 T 3x10° 4, 4L 100 pL #2896 fL
Merp BT 37 °C 5% CO, Y5 F- 4 h 55 3% 24 h,
SEHBEE A A BRI BHAPE X R S 2 A
BB E 3 A AL, FHE XT8N b ZEKF (DEX)
25 FLYLRSE B 410 A 58 4 5% % 3 | BE 7 %ok 1 4
AL TE R 25 wmol - L' DEX, 28 254 Im A\ 241k
FEEHINML G, 55953 h 5, BRas Hdlsh, 1
L2 A9k FE K 0.25 wg » mL' 9 LPS, 1 5%
24 h JEWCEE FIEW, Fi NO K I ) & 13 0] 45 i s
EW NO K A 3 R, A (1) R
NO # i, #2330 (2) T4 NO #i] %,
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NO /ﬁ’\ iy ( pmol : L—l) = ( ODﬂ;lrJ:g - ODWI )/
(OD 4 =OD . ) XBRUESHHRE (20 pmol « L) xFi

R R (4 1) (1)
NO IR (%)= (NO it o~ NO &)/
(NO &t s~ NO.p ) x100% (2)

2.3 {ITEHH

% SPSS 22.0 il GraphPad Prism 8.0 4k {f i
ATHUCHE ) A B Ak B, 2 (0] 22 5 BRI R T
2253 M1 (one-way ANOVA) #47 LA, P 4H (] b ¢
K LSD ¥ K 5K i P<0.05 WA G4 X,

3 gMEE

L&Y 1. A RS &, ESI-MS m/z: 153
[M+H]", 4+ F X C,H,0,,' H-NMR (600 MHz,
CDCl,) 6: 9.80 (1H, s, H-7), 7.40 (1H,
overlap, H-6), 7.40 (1H, overlap, H-2), 7.02
(1H, d, J=8.4 Hz, H-5), 6.24 (1H, brs, -OH) ,
3.94 (3H, s, -OCH,); "“C-NMR ( 150 MHz,
CDCLy) &; 191.1 (C-7), 151.9 (C-3), 147.4 (C-
4),130.1 (C-1), 127.8 (C-6), 114.6 (C-5),
109.0 (C-2), 56.3 (-OCH,) ., LI I %45 ik
(BRI MEFH),2020) A — 5 B4 e %k &
Yol A R

G 2. HEF RS M. 05X CH 04,
"H-NMR (400 MHz, DMSO-d,) 6: 6.92 (2H, d,
J=1.6 Hz, H-2,2'), 6.86 (2H, d, J=8.0 Hz, H-
5,5'),6.83 (2H, dd, J=8.0, 1.6 Hz, H-6, 6"),
5.99 (4H, s, 2x0CH,0), 4.64 (2H, d, J=4.4
Hz, H-7, 7"), 4.11 (2H, m, H-9a, 9"a), 3.75
(2H, dd, J=9.2, 4.4 Hz, H-9b, 9'b), 2.99 (2H,
m, H-8, 8'); "C-NMR (100 MHz, DMSO-d,) §:
147.4 (C-4, 4"), 146.5 (C-3, 3"), 135.5 (C-1,
1), 119.4 (C-5, 5'), 108.0 (C-6, 6'), 106.6
(C-2,2'), 100.9 (2xOCH,0), 84.9 (C-7, 7'),
71.0 (C-9,9") , 53.8 (C-8, 8'), LI FEiE S X
k(R 0EAE 2021 ) FEAR—3, MUE iz b BN

&Y 3. AEB A, ESI-MS m/z: 193 [M -
H]", %+ F X C,H,0,.,' H-NMR (400 MHz,
CD,0D) &: 7.31 (1H, dd, J=9.2, 2.8 Hz, H-6),
7.07 (1H, d, J=2.8 Hz, H-4), 7.00 (1H, d, J=
9.2 Hz, H-7), 3.79 (3H, s, 5-0CH,), 1.52
(3H, s, CH,); “"C-NMR (100 MHz, CD,0D) &;

202.1 (C-3), 167.1 (C-9), 156.6 (C-5), 129.9
(C-6), 119.8 (C-8), 115.5 (C-7), 106.1 (C-4),
105.9 (C-2), 56.5 (5-OCH,), 22.2 (-CH,) ., Lk
T BAE 5 SCHR (A E N A, 1998 ) JE AR — 3, B s e
AL E Y N 2-F B 2- B B S A R TE [d] &
Ak Mg -3 -

WA 4. OB A, ESI-MS m/z: 139 [ M+
H]*, 4 T & C, H, 0,,'H-NMR (600 MHz,
CD,0D) 6: 9.67 (1H, s, H-7), 7.30 (1H, dd,
J=7.8, 1.8 Hz, H-6), 7.29 (1H, d, J=1.8 Hz,
H-2), 6.89 (1H, d, J=7.8 Hz, H-5); “C-NMR
(150 MHz, CD,0D) &: 193.2 (C-7), 154.7 (C-
3), 147.5 (C-4), 130.6 (C-1), 126.8 (C-6),
116.5 (C-5), 115.3 (C-2), LA %l 53¢k (5
A, 2021 ) A — 3, MOz G R R IL

L&Y 5. 3 OK K, ESI-MS m/z: 289 [ M+
H]", 4+ F & C,H, O0,,'H.NMR (600 MHz,
DMSO-d,) &: 12.75 (1H, s, 1-OH), 10.51 (1H,
brs, 5-OH), 7.54 (1H, dd, J=7.8, 1.2 Hz, H-
8), 7.31 (1H, dd, J=7.8, 1.2 Hz, H-6), 7.25
(1H, t, J=7.8 Hz, H-7), 6.75 (1H, s, H-4),
3.95 (3H, s, 3-OCH,), 3.74 (3H, s, 2-OCH,);
“C-NMR (150 MHz, DMSO-d,) &: 180.8 (C-9),
160.0 (C-3), 153.2 (C-1), 152.7 (C-4a), 146.3
(C-5), 145.0 (C-4b), 131.1 (C-2), 124.2 (C-
7), 120.6 (C-8a), 120.5 (C-6), 114.4 (C-8),
103.2 (C-8b), 91.4 (C-4), 60.1 (2-OCH,), 56.5
(3-OCH;) , LA F%# 5 SCHR ( Yuan et al., 2006)
B — B s e A B W 1, 5-dihydroxy-2, 3-
dimethoxyxanthone,

&Y 6. Bk K, ESI-MS m/z: 317 [M+
H]*Y, 4 F X C,H,0,,'/H-NMR (600 MHz,
DMSO-d,) &; 12.46 (1H, s, 5-OH), 7.75 (1H,
d, J=1.8 Hz, H-2"), 7.68 (1H, dd, /=8.4, 1.8
Hz, H-6"), 6.94 (1H, d, J=8.4 Hz, H-5"), 6.46
(1H, d, J=1.8 Hz, H-8), 6.18 (1H, d, J=1.8
Hz, H-6), 3.84 (3H, s, 3'-OCH;); "“C-NMR
(150 MHz, DMSO-d,) 6: 175.9 (C-4), 164.3 (C-
7), 160.7 (C-5), 156.2 (C-9), 148.8 (C-4'),
147.4 (C-3"), 146.5 (C-2), 135.9 (C-3), 122.0
(C-1"), 121.7 (C-6"), 115.5 (C-5"), 111.7 (C-
2'), 102.9 (C-10), 98.3 (C-6), 93.6 (C-8),
55.8 (3’-OCH,) ., LA I %4 5 Sk ( 25 mi 18 45
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2019) FA—F ML EZ LAY N RRER,
&Y 7. B AR AR, ESI-MS m/z; 287 [ M+
H]Y, % F X ¢ H,, 0,,'H.NMR (600 MHz,
DMSO-d,) &: 12.47 (1H, s, 5-OH), 8.04 (2H,
d, J=9.0 Hz, H-2', 6'), 6.93 (2H, d, J=9.0
Hz, H-3',5'), 6.44 (1H, d, J=2.4 Hz, H-8),
6.19 (1H, d, J=2.4 Hz, H-6); "C-NMR (150
MHz, DMSO-d,) 6: 175.9 (C-4), 163.9 (C-7),
160.7 (C-5), 159.2 (C-4'), 156.2 (C-9), 146.8
(C-2), 135.7 (C-3), 129.5 (C-2', 6'), 121.7
(C-1"), 115.4 (C-3", 5"), 103.0 (C-10), 98.2
(C-6), 93.5 (C-8), LU L %uHE 5 CHk (Jung et
al., 2003) A —F B E ALY L w1
&Y 8. KK, ESI-MS m/z: 177 [ M+
H]", 5+ T C, Hy 0,,'"H-NMR (400 MHz,
C,D,N) 8: 7.98 (1H, dd, J=8.0, 1.6 Hz, H-5),
7.44 (1H, dd, J=8.0, 1.6 Hz, H-7), 7.29 (1H,
t, J=8.0 Hz, H-6), 6.28 (1H, s, H-3), 2.05
(3H, s, 2-CH,) ; "C-NMR (100 MHz, C,D,N) &:
178.4 (C-4), 166.3 (C-2), 148.6 (C-10), 147.5
(C-8), 126.0 (C-9), 125.8 (C-7), 120.2 (C-6) ,
115.5 (C-5), 111.1 (C-3), 20.4 (2-CH;), VI |
Bl 5 Sk ( EEEES AR 2011) FEAR — B, T K E 1
TEE W N 8-F2 3 -2-FF 0 JEU
L&Y 9. 3Ok K, ESI-MS m/z; 287 [M+
H]", 4> & C;H,0,,'H.-NMR (400 MHz,
DMSO-d,) &6: 7.33 (2H, m, H-2', 6'), 6.84
(1H, d, J=8.8 Hz, H-5"), 6.51 (1H, s, H-3),
6.35 (1H, d, J=2.0 Hz, H-8), 6.10 (1H, d, J=
2.0 Hz, H-6); “C-NMR (100 MHz, DMSO-d,) &
181.0 (C-4), 166.8 (C-2), 163.7 (C-7), 161.3
(C-5), 157.4 (C-9), 151.3 (C-4'), 146.3 (C-
3'), 120.4 (C-1"), 118.7 (C-6"), 115.9 (C-5"),
112.6 (C-2"), 102.6 (C-10), 102.0 (C-3), 99.4
(C-6), 94.1 (C-8), LA %45 SCmk ( FEpk s,
2018) FeA—F, ML Z YW N KREE
L&Y 10 F KK . ESI-MS m/z: 303 [ M+
H]", 4+ F & C5H,0,,/H-NMR (400 MHz,
DMSO-d,) &: 12.50 (1H, s, 5-OH), 7.68 (1H,
d, J=2.4 Hz, H-2"), 7.54 (1H, dd, J=8.4, 2.4
Hz, H-6'), 6.89 (1H, d, J=8.4 Hz, H-5'), 6.41
(1H, d, J=2.0 Hz, H-8), 6.19 (1H, d, J=2.0
Hz, H-6); “C-NMR (100 MHz, DMSO-d,) §:
175.9 (C-4), 163.9 (C-7), 160.8 (C-9), 156.2

(C-5), 147.7 (C-4'), 146.8 (C-2), 145.1 (C-
3'), 135.8 (C-3), 122.0 (C-1"), 120.0 (C-6'),
115.6 (C-2"), 115.1 (C-5"), 103.0 (C-10), 98.2
(C-6), 93.4 (C-8), LA L¥E5 Sk ( FHepH %,
2020) FEA—Z, S B A G Wi &

EY 11, A6 K E BB K, ESI-MS m/z:
732 [M+H]", 4 F X C,H,,NO, ., ' H-NMR (400
MHz, DMSO-d,) 8: 7.54 (1H, d, J=9.2 Hz, N-
H), 5.34 (2H, m, H-8,9), 4.13 (1H, d, J=7.6
Hz, H-1"), 4.08 (1H, m, H-2), 3.83 (1H, m,
H-1b), 3.82 (1H, m, H-2'), 3.66 (1H, m, H-6"
b), 3.64 (1H, m, H-1a), 3.42 (1H, m, H-6"a) ,
3.39 (2H, m, H-3, 4), 1.22 [s, (CH,)n], 0.84
(6H, t, J=6.8 Hz, 2xCH,); “C-NMR (100
MHz, DMSO-d,) &: 173.8 (C-1"), 130.3 (C-8),
129.6 (C-9), 103.5 (C-1"), 76.9 (C-5"), 76.5
(C-3"), 74.0 (C-3), 73.5 (C-2"), 71.0 (C-2"),
70.5 (C-4), 70.0 (C-4"), 69.1 (C-1), 61.1 (C-
6"), 49.9 (C-2), 34.4, 32.4, 32.1, 31.6, 31.4,
29.2,29.1, 29.0, 28.8, 28.7, 25.6, 24.5, 22.2
(¥4 CH,), 13.9(Me) , i I #ds 5 SCik (5w
WEAE,2005) A — 3, 4L Z LB YN 1-06-
D-#i%i0E-(2S,3S,4R,8E) -2- [ ( 2'R)-2'-FHks
REV R 1 -8-1 /\Jfs-1,3 , 4- =,

L&Y 12, # Ak K, ESI-MS m/z: 479 [ M+
H]*, 4+ ¥ C,H,, 0,.,'H-NMR (600 MHz,
DMSO-d, ) 6: 12.61 (1H, brs, 5-OH), 8.03 (1H,
d, J=2.4 Hz, H-2"), 7.50 (1H, dd, J=8.4, 2.4
Hz, H-6'), 6.91 (1H, d, J=8.4 Hz, H-5") , 6.43
(1H, brs, H-8), 6.20 (1H, brs, H-6), 5.52
(1H, d, J=7.8 Hz, H-1"), 3.85 (3H, s, 3'-
OCH,), 3.36~3.69 (6H, ¥ ¥ ); "C-NMR
(150 MHz, DMSO-d,) 8: 177.4 (C-4), 164.7 (C-
7), 161.3 (C-5), 156.5 (C-9), 156.2 (C-2),
149.5 (C-3'), 147.1 (C-4'), 133.2 (C-3), 121.9
(C-6"), 121.1 (C-1"), 115.2 (C-2"), 113.6 (C-
5'), 103.9 (C-10), 101.7 (C-1"), 98.9 (C-6),
93.8 (C-8), 76.0 (C-5"), 73.2 (C-3"), 71.3 (C-
2"), 68.0 (C-4"), 60.4 (C-6"), 56.0 (3'-
OCH,) , DA B85 SCik (% % 55,2021 ) JEA —
HoME ez EY R R R 2 R-3-08-D-F 3
L RES

L&Y 13 # Ok AK , ESI-MS m/z: 465 [ M+
H]", % T =& C, H,O0,.,'"H.NMR (600 MHz,
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DMSO-d,) &: 12.63 (1H, s, 5-OH), 7.58 (1H,
dd, J=9.0, 2.4 Hz, H-6"), 7.58 (1H, d, J=2.4
Hz, H-2'), 6.84 (1H, d, J=9.0 Hz, H-5"), 6.38
(1H, d, J=1.8 Hz, H-8), 6.18 (1H, d, J=1.8
Hz, H-6), 5.46 (1H, d, J=7.2 Hz, H-1"),
3.07~3.59 (6H, ¥ Ayl F); “C-NMR (150
MHz, DMSO-d,) 6: 177.4 (C-4), 164.8 (C-7),
161.3 (C-5), 156.4 (C-2), 156.1 (C-9), 148.6
(C-4"), 144.9 (C-3"), 133.3 (C-3), 121.6 (C-
6'), 121.2 (C-1'), 116.2 (C-5"), 115.3 (C-2"),
103.8 (C-10), 101.0 (C-1"), 98.9 (C-6), 93.6
(C-8), 77.6 (C-5"), 76.6 (C-3"), 74.2 (C-2"),
70.0 (C-4"), 61.0 (C-6") ., DL F¥d 5 3k (4
FBHEE,2021 ) FEA — 3, WS 2 i AL A Y o S
FeAr

&Y 14, FH AR AR, ESI-MS m/z: 421 [ M-
H], 4+ ¥ ¢, H,0, ., H-NMR (400 MHz,
DMSO-d,) 8: 7.22 (1H, d, J=9.2 Hz, H-6),
7.12 (1H, d, J=9.2 Hz, H-7), 6.32 (1H, d, J=
2.0 Hz, H-4), 6.12 (1H, d, J=2.0 Hz, H-2),
475 (1H, d, J=17.6 Hz, H-1'), 3.17~3.76 (4
ERY R F); "C-NMR (100 MHz, DMSO-d,) §:
180.2 (C-9), 167.0 (C-3), 162.9 (C-1), 156.5
(C-4a), 149.3 (C-8), 144.8 (C-4b), 141.0 (C-
5), 120.6 (C-6), 112.7 (C-7), 111.9 (C-8a),
103.6 (C-1'), 102.1 (C-8b), 98.5 (C-2), 93.8
(C-4),77.4 (C-5"), 75.9 (C-3"), 73.5 (C-2"),
69.8 (C-4"), 60.9 (C-6"), VL I % ¥ 5 ik
( Sakamoto et al., 1982) Fe AR —2 i % &z fb &
Yo LW YR,

L&Y 15 F AR K, ESI-MS m/z; 419 [ M+
H]", 4>+ & C,,H;0,,, H-NMR (400 MHz,
DMSO-d,) 6: 7.40 (2H, overlap, H-2", 6"), 6.89
(1H, d, J=8.0 Hz, H-5"), 6.64 (1H, s, H-8),
6.49 (1H, s, H-3), 4.55 (1H, d, J=9.6 Hz, H-
17), 3.39~4.17 (5H, ¥ L H i F); "C-NMR
(100 MHz, DMSO-d,) &: 181.7 (C-4), 163.7 (C-
2), 163.1 (C-7), 159.9 (C-5), 156.2 (C-9),
149.8 (C-4"), 145.7 (C-3"), 121.3 (C-1'),
118.9 (C-6'), 115.9 (C-5'), 113.2 (C-2'),
108.9 (C-6), 103.3 (C-10), 102.7 (C-3), 93.9
(C-8), 74.5 (C-3"), 74.0 (C-1"), 70.2 (C-5"),
68.9 (C-4"), 68.5 (C-2"), Lk I % #8 5 3C ik
(Wang et al., 2011; Liaw et al., 2022) 3&A —%{,

W B A B R R B LR -6-C-a-L-BT R AT

L&Y 16 B KK, ESI-MS m/z; 449 [ M+
H]", &+ F & C, Hy O, .’ H-NMR (400 MHz,
DMSO-d,) &6: 8.06 (2H, m, H-2", 6'), 6.86
(2H, m, H-3", 5"), 6.41 (1H, d, J=2.0 Hz, H-
8),6.19 (1H, d, J=2.0 Hz, H-6), 5.37 (1H,
d, J=7.6 Hz, H-1"), 3.29~3.68 (M L FT);
“C-NMR (100 MHz, DMSO-d,) &: 177.4 (C-4),
164.6 (C-7), 161.1 (C-5), 159.9 (C-4'), 156.4
(C-2), 156.2 (C-9), 133.2 (C-3), 130.8 (C-2’,
6'), 120.8 (C-1"), 115.0 (C-3", 5"), 103.7 (C-
10), 101.8 (C-1"), 98.7 (C-6), 93.6 (C-8),
75.7 (C-5"), 73.1 (C-3"), 71.2 (C-2"), 67.8 (C-
4"y, 60.1 (C-6"), L EH¥s 5 SCHk (£ &7 5,
2019) FEA—Z, M4 2 iz A& 8 1L 4R B -3-0-6-
D-2FFLBEH

L& 17, BB A, ESI-MS m/z; 449 [ M+
H1*, 437 C, H,0,,.'H-NMR (600 MHz, DMSO-
d,) 8: 12.50 (1H, s, 5-OH), 10.16 (1H, s, 3-
OH), 9.56 (1H, s, 4’-OH), 8.08 (2H, d, /=9.0
Hz, H-2', 6'), 6.94 (2H, d, J=9.0 Hz, H-3',
5'), 6.80 (1H, d, J=2.4 Hz, H-8), 6.42 (1H, d,
J=2.4 Hz, H-6), 5.07 (1H, d, J=7.2 Hz, H-1"),
3.16 ~3.72 (6H, ¥ LA F); “C-NMR (150
MHz, DMSO-d,) &: 176.1 (C-4), 162.7 (C-7),
160.4 (C-5), 159.4 (C-4'), 155.8 (C-9), 147.5
(C-2), 136.0 (C-3), 129.7 (C-2", 6'), 121.5 (C-
1), 115.5 (C-3', 5'), 104.7 (C-10), 99.9 (C-
1), 98.8 (C-6), 94.4 (C-8), 77.2 (C-3"), 76.4
(C-5"), 73.1 (C-2"), 69.5 (C-4"), 60.6 (C-6"),
VI B 5 S0k (2R = 4, 2018 ) AR — 2, T e
AL E Y AR By -7-0-B-D-F5 B M

L&Y 18 Bk K, ESI-MS m/z; 449 [ M+
H]", 4 F X C, H,y O, ., H-NMR (400 MHz,
DMSO-d,) &; 7.45 (1H, dd, J=8.0, 2.0 Hz, H-
6'),7.42 (1H, d, J=2.0 Hz, H-2"), 6.90 (1H,
d, J=8.4 Hz, H-5"), 6.79 (1H, d, J=2.4 Hz, H-
8),6.76 (1H, s, H-3), 6.44 (1H, d, J=2.4 Hz,
H-6), 5.09 (1H, d, J=7.6 Hz, H-1"), 3.15~
3.72 (6H, ¥ L5 F); "C-NMR (100 MHz,
DMS0-d6) &: 182.0 (C-4), 164.5 (C-2), 163.0
(C-7), 161.2 (C-5), 157.0 (C-9), 150.0 (C-
4"y, 145.8 (C-3"), 121.4 (C-1"), 119.2 (C-6"),
116.0 (C-5"), 113.6 (C-2"), 105.4 (C-3), 103.2
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(C-10), 99.9 (C-1"), 99.6 (C-6), 94.7 (C-8),
77.2 (C-4"), 76.4 (C-3"), 73.1 (C-2"), 69.5 (C-
5"), 60.6 (C-6"), VI %udi5 SCik (4 &F R %,
2019) A —F, L Bz G AR BT EK-7-0-
B-D-H = BE T .

LG 19. @A, ESI-MS m/z: 433 [ M+
H]*, 4 T & C, H, 0,.'H-NMR (400 MHz,
DMSO-d,) 6: 7.93 (2H, d, J=8.8 Hz, H-2',6'),
6.92 (2H, d, J=8.8 Hz, H-3", 5'), 6.79 (1H,
s, H-3), 6.51 (1H, s, H-8), 4.59 (1H, d, J=
10.0 Hz, H-1"), 3.09~4.08 (6H, ¥ A E 1) ;
“C-NMR (100 MHz, DMSO-d,) &: 182.0 (C-4),
163.6 (C-2), 163.5 (C-7), 161.3 (C-9), 160.8
(C-4"), 156.3 (C-5), 128.6 (C-2", 6'), 121.2
(C-1"), 116.1 (C-3", 5'), 109.0 (C-6), 103.4
(C-10), 102.8 (C-3), 93.7 (C-8), 81.7 (C-5"),
79.0 (C-1"), 73.1 (C-2"), 70.7 (C-3"), 70.2 (C-
4"y, 61.6 (C-6"), VI8 HE 5 SCik (T H 4545,
2021) FEA—F, ez G W R .

L& 9 20 B EAHER, ESI-MS m/z; 611 [ M+
H]*, 4 T & C,, Hy, 0,.'H-NMR (400 MHz,
DMSO-d,) &: 7.54 (1H, dd, J=8.0, 2.4 Hz, H-
6'), 7.53 (1H, d, J=2.4 Hz, H-2"), 6.85 (1H,
d, J=8.8 Hz, H-5"), 6.39 (1H, d, J=2.0 Hz, H-
8), 6.19 (1H, d, J=2.0 Hz, H-6), 5.33 (1H,
d, J=7.6 Hz, H-1"), 4.38 (1H, d, J=1.6 Hz, H-
1”), 0.98 (3H, d, J=6.4 Hz, H-6"), 3.05~3.71
(BE LAY RF); “C-NMR (100 MHz, DMSO-d,)
8. 177.2 (C-4), 164.5 (C-7), 161.1 (C-5),
156.4 (C-2, 9), 148.4 (C-4"), 144.7 (C-3"),
133.3 (C-3), 121.5 (C-6"), 121.0 (C-1"), 116.2
(C-5"), 115.2 (C-2"), 103.7 (C-10), 101.2 (C-
17y, 100.6 (C-1"), 98.7 (C-6), 93.5 (C-8),
76.5 (C-3"), 75.8 (C-5"), 74.0 (C-2"), 71.9 (C-
4"y, 70.6 (C-3"), 70.2 (C-4"), 70.0 (C-2"),
68.1 (C-5"), 66.9 (C-6"), 17.5 (C-6") ., VI %
P55 CHk ( Zhu et al., 2020) FeA— i % 2 i%4k
EWNET

4 MAREMFHER
FIFH CCK-8 70 52 RAW264.7 4 i 78 7 ] 4k

E PR BEPRET T BAT I AR 3 B AR 5 4 9 4
MR AR 20 i P T S A5 SR R A S Ak

B LR E AT S R R e G 2.3,
14 16 .20 7EHJE M 100 pmol - L' k& 1.5,
6.8.9.11-13 19 7E¥k & 4 50 pmol « L' fb AW
4.7 10 18 7EHEE N 25 wmol - LB 4H il 77 1% %
YITE 90% LA I, 32 WAL I 45 24 ¥k 52 91 16 1 G 440 g
B

SR LPS #5455 24 h J5, 525 FH AL A B, A 4
HHMLRY NO 43 ih it i 2 G 0 (P<0.01) , 3R 3 452 i
I, MR A SRR A L B 6 MEA Y (b
Y111 .13 14 16 .20) XA AT NO 43 7 T ik
FEmAN ALY 4.7 .10 18 1EHE Jy 25 wmol -
L't k5% 5.6.8.9.12 19 7EHE Jy 50 pmol -
L'y, 59 2.3 7ERIE N 100 wmol - LA ¥R i
FIEMRANAERY NO 43 (P<0.05,P<0.01)

5 W54 ®

AT 5T A I 5 R4 B 70% £, BE 4R B o
BIAE T 20 MEE W, s 15 D EERRALE Y
(5-10.12-20) .2 T XLAEW (1.4) 1 T KIR
ERUEEW(2) 1 RN BERLED (3) F1 1 4
e G (11) . Hrh b5 2.5.8 11,12,
14 15 17 #88 EH JE AR Y b o B 45 31, 4k
A% 1.3.4.6.7.10.13 .16 18 20 05 IR A
B R o g S E

SRAE ST MR TR 25 32 2 1 1w UL A4 g BEOIR
B2 N R A SRR A RAE M =4 B+
WILR” . RIAE MY & A2 i 2 Fh RE A ot 40 g [
T R A5 5l B AL ) 2 5 04k 52 sy, NO A —
Tob TR BsF A 42 9% RN 6 U A F B4 A= 0 306 1k 0 I
(EEISAE 2021 ; 2RTRAE  2021) |, 7E R AE B SN
W R TR R E SN 1 & AR RE 5 A% 5 0y TR
BRI EH (RIS, 2016) o IR, ARAFFE
FIFH LPS iS5 RAW264.7 4007~ E NO KT
BN ZERRE, RIBREWLEGW (2) AW
BERILGY(3) EEIZEIE 59 (5-10.,12 .18 19)
KA A W) (4) 18 % 4 vk BE S B M X LPS i &
RAW264.7 4l 7= 2E i) NO HoA W ZmMHIER, 1
43 9 H 78.36% .76.51% 80.82% 64.88% .
83.60% .61.21% .79.80% .68.16% .62.14% 81.14% .
71.26% .57.37% ., H L&Y 5 76 50 pmol - L'
R A6EY 7 18 78 25 pmol - L' HJE T #Y NO #l
il 3555 BH X B2 i ZEOKRFAFE 25 pmol « LIRIETF
1) NO Hfil A0
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5 Ry=0OMe,R;=0Me,R3=H 6 Ry= OH,R2= OMe

14 R{=0H,R,=H,R3=0Glc 7 R1= OH,Ry=H s
9 R1=H,R2=0H
10 R4 = OH,Ry= OH

CHp)i,CHg
3'\2-OH
4
NH  OH
'23 4 6 8
5 7 9
OH
12 Ry= Gal,R,=OMe
13 R4 =Glc,R,=0OH 15
1 16 Ry=Gal,Ry=H

17 Ry = OH,Rp = H
18 Ry = H, R, = OH

1 k&EW1-20 H%EHK

Fig. 1 Chemical structures of compounds 1-20

B, T 0 i B[R] 25 FH AR 9 1 25 3096 4 00F 9% ML R 15 P (Lee et al., 2013) . ASHF 28 %7 A5 0
gjﬂ*ﬂ%e% ARG RE MU HE IR B XGEAT TS o TSRS TR SR — B AR
TR AR ST A A WL R TR T T BRI B LR T A B U A A, W AE R T B
o AR A TR AT A WX LPS 5% BV-2 4l EZRA A W R R TR AR TR Ly, il
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R1 TFHBHXLEWIT LPS 55 RAW 264.7
MEE =4 NO HINHIZR (n=3)

Table 1  Inhibition ratios of constituents on production
of NO in LPS-induced RAW264.7 cells (n=3)
W NO iR W NO i %
fettn SR on | A S ibon
Compound ( pmol - Latio Compound ( pmol - Latio
L") (%) L) (%)
DEX 25 91.08 9 50 79.80
2 100 78.36 11 50 15.76
3 100 76.51 12 50 62.14
14 100 45.06 13 50 38.20
16 100 30.29 19 50 71.26
20 100 34.24 4 25 57.37
1 50 32.11 7 25 83.60
5 50 80.82 10 25 68.16
6 50 64.88 18 25 81.14
8 50 61.21

—BBIFFE M S H 25 BTG PR BE i T kA [R] i e
R — 2 RE R 2 PR B A 2 o3 B 3
WrFEAR T BRI S H K,
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