« 4096 F8 B 2026F6H £57% BUY  Chinese Traditional and Herbal Drugs 2026 June Vol. 57 No. 11

FEA AR B PR P R 5 RSB R SR

REAR, AT S ARE? EEY, TR
1. WAIRIEEERR 22550 4 5 RGP 8=, BT WBIRIE 150081
2. WEIRIRERFRF 2%t 4B 8=, 2 WBI/RE 150081

% FE: BeY WAUENT Spondias pinnata B CRE SR ML Y, FFRIBPEI TR TE. BYE R Z M@
BARXHEIIEAT 73 B 2lAk, R FER S il = BOR DL GFN2NMR FIiHEAG 32551 @ (L S I 450 . i@ id ks g2
¥# (lipopolysaccharide, LPS) /y T-#t % (interferon gamma, IFN-y) %55 ] MH-S #IERR LS SVIRIPI R TG &R M
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Chemical constituents from barks of Spondias pinnata and their anti-inflammatory
activities
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Abstract: Objective To investigate the chemical constituents from the ethanol extract of the bark of Spondias pinnata and
preliminarily evaluate their anti-inflammatory activity. Methods Various chromatographic techniques were employed to isolate and
purify the constituents from the extract. Their structures were elucidated by spectroscopic methods including NMR spectroscopy, as
well as GFN2NMR and computational chemistry approaches. The anti-inflammatory activity of the new compound was evaluated
using an LPS/IFN-y-induced MH-S cell inflammation model in vitro. Results Ten compounds were isolated from the ethanol extract
of the bark of S pinnata and identified as (5R,65)-6-[(7E,9R)-9-hydroxy-10-({(15R,16R)-17-butoxycarbonyl-15,16-
dihydroxypropoxy} )but-7-en-7-yl]-6-hydroxy-1,1-dimethylcyclohexan-3-one (1), ampelopsisionoside (2), (2E,4E,1'R,3'S,5'R,8'S)-
dihydrophaseic acid 3'-O-B-D-glucopyranoside (3), N-benzoyl-D-phenylalanine (2R)-2-(benzoylamino)-3-phenylpropyl ester (4),
isolariciresinol-4-O-B-D-glucopyranoside (5), (+)-lyoniresin-4-yl-B-D-glucopyranoside (6), demethoxymatteucinol (7), 4’-hydroxy-3-
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O-B-D-glucopyranoside flavone (8), (25)-2-hydroxynaringenin-4'-O-B-D-glucoside (9), and (S)-(-)-N-benzoylphenylalaninol (10).
Compound 1 significantly inhibited the expression of TNF-a (P <0.05) and IL-6 (P <0.01) at a concentration of 10 pmol/L. Moreover,

at 20 umol/L, it markedly ameliorated the LPS/IFN-y-induced morphological changes in MH-S cells. Conclusion Compound 1 is a

new compound, named as spondias A. Compounds 2—4 and 7—10 were isolated from the genus Spondias for the first time, while

compounds 5—6 were obtained from this species for the first time. The bioassay results indicate that compound 1 inhibits the

transformation of MH-S cells to the M1 phenotype, suggesting its potential anti-inflammatory activity.

Key words: Spondias pinnata (L. f.) Kurz.; anti-inflammatory activity; spondias A; demethoxymatteucinol; 4-hydroxy-3-O-f-D-

glucopyranoside flavone; (S)-(—)-N-benzoylphenylalaninol

FERRE B 1 AL (Anacardiaceae) HEME
J& Spondias (L. f.) Kurz AE YIS Spondias pinnata
(L. £) Kurz. (B J2, WFRAMAR . MG (FRiED, 72
oA AR . WA AR AT HLIX . 35 (GEiER
BR25) 108, MRMREHIRSE . TR RS B 2
A, W AEITIEE . O, TEEREEIEIRN
o, RS B SR SRR B N, BT AV
K VIR 1B ARAE DR AR AT T
R, ZAEYEAE 2R, AR ERER
PUAALBL RPN R . DFFLRY, B
R 27 B AL B R 000 i 200 Iy R 2R 07
B AR5 (B H FiA AR TS B8 B AL 2 i R Gt
FHREE, N T RGO BRI B (Pt 280
PEVITEER, MRS 2 SRSB4y 254521 10
MEER, 3% EN (5R,65)-6-[(TE,9R)-9-hydroxy-
10-({(15R,16R)-17-butoxycarbonyl-15,16-dihydroxy-
propoxy})  but-7-en-7-yl]-6-hydroxy-1,1-dimethyl-
cyclohexan-3-one (1) . ampelopsisionoside (2 ).
(QEAE,1'R,3'S,5'R,8'S)-dihydrophaseic acid 3'-O-B-D-
glucopyranoside (3). N-benzoyl-D-phenylalanine (2R)-
2-(benzoylamino)-3-phenylpropyl ester (4). F7&MH
FAR B B -4-O-B-D- ML 3 %) §% H (isolariciresinol-4-
O-B-D-glucopyranoside, 5). (+)-lyoniresin-4-yl-p-D-
glucopyranoside ( 6 ) . % H & 2 3% R & =
(demethoxymatteucinol, 7). 4'-F23£-3-O-B-D-ML IR
W % FE ¥ OB ( 4-hydroxy-3-O-B-D-gluco-
pyranoside flavone, 8). (2S5)-2-hydroxynaringenin-4'-
O-B-D-glucoside (9). (S)-(-)-N-2K H Ik 2K 7 = %
[(S)-(-)-N-benzoylphenylalaninol, 10]. tb&4) 1 A
WEY, VBT 2 A (spondias A); L&
Yy 2~4. 7~10 N EXNZE T EFE. K5
P HAL 2 B BEAT T RGRT AL, W PR A T A
T, DAIIJOAEASTE B B 124 F T K B35 it
1 MRIENEE

Burker 300. 600 MHz # #3464 (LA TMS

NWFFR, Hit: Bruker A F]), Heidolph Je# 25 K AL
(% Heidolph A %)), LC-20A %454 AL i BOR A
( HAS Shimadzu A 7)), DLSB-10/30 {4 Z11E I
EGFINEKIE TRARAFRD, ZF-6 =55
SR CEIESFEMSRHCA R AR, MOS-450 R[5
TR A (3 B BioLogic A W), AR AX
(SpectraMax 190, 3%[E Molecular Devices A ),
HERERME (HA Olympus A7)

D101 KALWMH A Qfdhgl, maF BT
I, HEEERER. 2SR . 2O
(F B THIRA T, ODS & iEiEE (ODS-
A 50 um, HZA YMC A7), HPLC H &4
COSMOSIL 5Cg-MS-II (250 mm X 10 mm, 5 pm),
Il (faidal, REETRFE AR H R A D,
HAIRF) (rdras, T, MH-S 4l E i
TRH AR A RAT . MTT. —% 40 %06
A& NRZFE R BRI B AL R ERA
FRAFE] . y T4z (interferon gamma, IFN-y) JH
2 [H PeProtech /A ] MR IRFEIA T (tumor necrosis
factor-o, TNF-a) FIH4HMIS25-6 (interleukin-6,
IL-6)ELISA {55 & 0 H = REVHARFR A .

BT 2584 T 2021 4E 9 AETEEEA
PO R EE BE LN, R0 IRV R R K 2 2 5
Bt T 4 M 09 %5 5 N B BHSERE 75 T HE P R R
#H S pinnata (L. £.) Kurz. [0 . IR A
(20210901FR) 71T Ma /R VEERRER 22 25 2 Bt .

2 RESNE

TR E W 5.5 kg ¥hH6E, FH 75% 1
INFAERSEE 3 K, BRK 3 h, BERGETSIRE
1093.6 g 1ZIRE L D101 KL PP IR FE (i, 1
K 30%- 90% LBERFFEDEL, 8R4 5 153
B F-EB 5 FEE: E30% (295.9 2)« E90% (98.9 ).
¥ E30% e K BG , DOKANIE T BEAE Y,
[FISCIA TR IE T RERE R (95.7 @) ZERWIAIE
AHRE A (A, DA & bE-HEE (100 0 1—>1: D)
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FEEEVEML, SRR 1S3 4 NS (Z1~Z4),
KA FRE A ODS Rt CFFEE- 7R BE e )
Sephadex LH-20 #F 41 % -1 & HPLC &P IR &
sresaitk: M Z1 (6.5g) HEEMNAEY 1 (3.5mg);
M Z3 (45 HEEIEY 5 (5.2mg). 6 (3.3mg)
A9 (1.8mg); M Z4 (6.0g) HHERMLEY 2 (7.5
mg). 3 (7.8mg) 8 (10.2mg). K E90%IL/ii)
(3£ 98.9 o), K IEMHEERATLOIE (Z&UH - H
100 : 1—1 @ D BREESEL, 152 14 MRS (A~ND.
Hep, o B (42 KRS, B GE
Kl %7 HPLC 15 214b59) 4 (144 mg) F17 (1.5
mg); Wi C (1.8 g &AMHEEE & HPLC 153
&Y 10 (1.9 mg).
3 MEFEMHEIEN
3.1 ZHEESESINE

KA MTT V2R &4 1 %) MH-S 4 34 5

VECI . K MH-S ZHRAERN T 96 FLARH (4 1 X

104 4~/40, 200 uL B53:88), 85307 BEEIMAAR
[V E (5. 10+ 20+ 40, 80 umol/L) [I4b&4 1 Tl
AP, 7E37 C. 5% COMURFFHFTIE 24h.
J&, FFLEOEIIN 150 pL F I ML i B 95 sk 1
MTT 5 (0.04 mg/mL), ¥ H 4h J57 % LG
AL 150 uL DMSO, f# I EEFR{XAE 570 nm 3%
K Ab I R
32 —8H#E (NO) &z

A VAR 2h 2 BT NO IAERGE .
MH-S 4Hf#ERT 96 FLEH (BEFL 1X10* M1,
200 pL £533E), 5595 24 ho ARG AR (104
20+ 40 umol/L) AW 1 TRALFELNMI 2 h, FHIIAEL
AHINLPS (2 ug/mL) A IFN-y (40ng/mL) Hl#4 24
he Wk BIGWR, FEIREGRE U0 AT A A .
33 WHEESLR

¥ MH-S gH e T3 R IR I, B TR
FRFEPRE IR B A 50%. LHRAL L 12 h LU
SR B RIS ARSI R, S
H11 (20 pmol/L) T H4HMI 2h, SR LPS
(1 pg/mL) A IFN-y (20 ng/mL) H# 6 h. Fli)5,
Yl 4%% EHEEE 2 10 min, T 0.4% Triton
X-100 i#EA 4 min, #EEHIA TRITC Fric i) R EFS
ik Gett 30 min. PEk 3 U5, F DAPI 4% 30 s,
R E LR A WA TSR .
3.4 ELISANE

K ELISA {55 & Al TNF-o F1 IL-6 1530

Ko K MH-S ZHRE4ERRT 96 fLARH, 3R 24
%5 IR 70% . IMAAFRE (104 20 40 pmol/L)
MAEY 1, ERFEFETIE 2 he BEFH LPS (1
ug/mL) FTIFN-y (20 ng/mL) HFANME 24 h e
BIEWL IR S B AT A .
35 BB

KA GraphPad Prism BAFiEAT Gi vk 504 I
A RN N 3 YOS X +5 o 5 ZHEHR
KA ¢ KEBSEARRCAT ¢ I T b, B P<
0.05 NERAEASGIHE L.
4 R
4.1 HMEE

a1 AR (FED. [o], —18.8 (c0.35,
CH;OH). R4 HR-ESI-MS (m/z417.2479 [M+H]")
i & H 73+ XN CaiH360s (caled. for C21H370s%,
417.248 8). fEALEW 1 K 'H-NMR (600 MHz,
CD;OD) i1, 60.99 (3H, s, H-11), 0.91 (3H, d, J =
6.6 Hz, H-13), 0.93 (3H, s, H-12), 0.96 3H, t, J = 7.3
Hz, H-21) N4 MHERFE5; 6573 (1H, d, J =
15.9 Hz, H-7), 5.91 (1H, d, J= 159 Hz, H-8) N 1 4
AR (55 04.22 (1H, m, H-9), 3.94 (1H, m,
H-15), 427 (1H, d, J = 2.3 Hz, H-16) N H 3L fFH T
{55, BC-NMR (150 MHz, CD;OD) if#5 i 21 4
WiES. Hd, 62150 (C-3), 175.0 (C-17) N2 4
PRILWAE S 0 135.0 (C-8), 132.3 (C-7) AN sp* 44k
BiE5: 0252 (C-11),25.1 (C-12), 16.5 (C-13), 14.2
(C-21) N AANHEBES, 678.1(C-6),74.1(C-9),
74.2 (C-15), 73.8 (C-16), 67.2 (C-10), 66.0 (C-18), 63.6
(C-14) RIEHRET -

454 HSQC 1%, ¥k &4 1 Bk S EdkE 47 5
J& (£ 1). f£ 'H-'HCOSY i, H-4(0u2.12) 5
H-5 (61 2.27) WA C-4/C-5 #EHz; H-8 (0 5.91)
5 H-7 (6u 5.73)~ H-9 (6u 4.22) BIFHK, LK H-9
(0n 4.22) 5 H-10 (du 3.52) MIMI<ZEER: C-7/C-8/C-
9/C-10. 7£ HMBC ¥, H-7 (du 5.73) 5 C-6 (dc
78.1) F1 C-9 (5c 74.1) MEEFEMI, LLK H-8 (du
5.91) 5C-6(5c78.1).C-5 (6c 38.1) #1C-10(dc 67.2)
[P FEAH A E 1 XA E . @It H-13 (51 0.91)
5 C-5 (6c 38.1)s C-4 (5c 46.3) HZFEMIE, H-11
(01 0.99) 5 C-2 (dc 52.3). C-1 (dc 44.0) HIIZFEAH
Kot E R AL E . T — 4 e LR
W, ESCEREEXTEY, HEBTL &Y 1 8 1 AN ERaER1L
EW). N, #E TH-"TH COSY i+ H-15 (6c3.94) 5
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Table 1 'H- and '*C-NMR data for compound 1

Fi2A OH oc 20A OH oc
1 44.0 12 0.93 (3H, s) 25.1
2 2.87 (1H,d,J=13.5Hz), 1.82 (1H, dd, J = 13.5, 2.3 Hz) 52.3 13 0.91(3H,d,J=6.6 Hz) 16.5
3 215.0 14 3.58 (1H, m), 3.64 (1H, m) 63.6
4 2.45 (1H, dd, J = 14.0, 12.8 Hz), 2.12(1H, m) 46.3 15 3.94 (1H, m) 74.2
5 2.27 (1H, m) 38.1 16 427 (1H,d,J= 2.3 Hz) 73.8
6 78.1 17 1745
7 5.73 (1H, d, J = 15.9 Hz) 132.3 18 419 (2H,t,J= 6.6 Hz) 66.0
8 5.91 (1H, d, J = 15.9 Hz) 135.0 19 1.67 (2H, m) 31.8
9 4.22 (1H, m) 741 20 1.44 (2H, m) 20.1

10 3.52 (1H, m), 3.47 (1H, m) 67.2 21 0.96 (3H,t,J=7.3Hz) 14.2

11 0.99 (3H, s) 25.2

H-14 (du 3.64/3.58). H-16 (ou 4.27) [, LK WAkl Kk, 6 MEEN a A (K 1. %

HMBC i+ H-14 (6n 3.64/3.58) 5 C-10 (0u 67.2)
(R FEAH T 5E C-15/C-16/C-17 575703 A BUiE
B0 E . 7 'H-'H COSY i1, H-20 (0u 1.44) 5 H-
21 (81 0.96). H-19 (0n 1.67) [IFHZE, LLK H-19 (du
1.67) 5 H-18 (0un4.19). H-20 (0n 1.44) HIKHE, 454
HMBC i C-17 (5¢c 174.5) 5 H-18 (du 4.19). H-16
(0n4.27) MR SGERAZER /451 (B D,

4h, 78 NOESY i+, H-7 (du 5.73) 5 H-
12 (6n 0.93) F1 H-5 (0n 2.27) KIMFESUFEL T
C-5/C-7/C-12 B a 4%, BT C-6 f1FEIEM 1,3-
WA AR, 2 ALA0 4 AR E SR T

Z 1(2) OH_O
H A’\ i\ /A
) 9
7 \s/‘ \\8/4 O
( —/ A
o3 OH

4\__/13

R B S A IR G 22, NOESY 3 I 12 B i He A
XA RS, 48 ] GEN2NMRUOST 4L &P nl GEf) 8 Fb
FHXT A ALHEAT 7 13C-NMR iH%, DP4 MEREAHTE
Y, #97% A (5R",68"9R",158",165™) B4 99.85%t]
W%, R b, WE 7 HAENA .. FRH TDDFT
[B3LYP/6-31G(d)] /7 ¥E5F 2 Fheaxt 743k 4T ECD
TS, B EEASTIE TG . 25 R, ST
Ml CD 5it# ECD (5R,68,9R,158,168) 4% f#)[&]
wEoCE 2 L HEAY 1 AT RN
5R 6S,9R,155,16S. 2 Scifinder ¥ FE# 2 A WK
A NEEREE R A (spondias A)s

~—~ HMBC
—— 'H-'"H cosy
»~ "N NOESY

1 1£&41# 'H-"H COSY. HMBC #1 NOESY %
Fig. 1 'H-'H COSY, HMBC, and NOESY correlations for compound 1

__exptlfor1
e caled for (5R,65,9R,158,16S)
TEA —-= caled for (55,6R,95,15R,16R)
‘g /\( B
= \ 4 '\,
3 0 ——
£ i I
A \ [
=3 v
N vl
=54 v !
200 250 300 350
A/nm

2 A1 LR AITE ECD EiE
Fig.2 Experimental and calculated ECD spectra of

compound 1

&Y 2: LEEPREH (DMSO). [y 7.1
(¢ 0.55, CH;0H). 'H-NMR (300 MHz, DMSO-ds)
5.79 (1H, dd, J = 15.8, 6.6 Hz, H-8), 5.61 (1H, d, J =
15.8 Hz, H-7), 4.26 (1H, m, H-3), 4.18 (1H, d, J="7.8
Hz, H-1'), 3.53 (3H, m, H-2'~4"), 3.01 (1H, m, H-5"),
3.11 (1H, m, H-6a"), 3.06 (1H, m, H-6b"), 2.73 (1H, d,
J = 13.3 Hz, H-2a), 2.19 (1H, m, H-4b), 2.31 (1H, t,
J = 13.4 Hz, H-4a), 1.70 (1H, d, J = 13.3 Hz, H-2b),
1.21 (3H, d, J= 6.3 Hz, H-10), 0.88 (3H, s, H-11), 0.84
(3H, s, H-12), 0.80 (3H, d, J= 6.6 Hz, H-13); 3C-NMR
(75MHz, DMSO-ds) 8: 210.5 (C-3), 150.1 (C-9), 133.2
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(C-7), 132.1 (C-8), 101.0 (C-1"), 87.8 (C-5), 83.3 (C-
6), 76.9 (C-3"), 76.8 (C-6), 76.0 (C-5"), 75.0 (C-8), 73.8
(C-2"),70.0 (C-4"), 61.0 (C-6"), 46.7 (C-1), 43.0 (C-2),
42.9 (C-4), 24.6 (C-12),24.3 (C-11), 21.1 (C-10), 16.0
(C-13). ER¥E 5 CiiiE — 50, EEzies
¥~ ampelopsisionoside

& 3: AR (FED. [als—5.9 (c0.42,
CH30H). 'H-NMR (300 MHz, CDsOD) d: 7.97 (1H,
d, J=16.0 Hz, H-8), 6.51 (1H, d, J = 16.0 Hz, H-7),
5.78 (1H, s, H-10), 4.37 (1H, d, J = 8.0 Hz, H-1"), 4.26
(1H, m, H-3), 3.82 (1H, m, H-2"), 3.88 (2H, m, H-11),
3.68 (3H, m, H-3'~5"), 3.15 (2H, m, H-6"), 2.16 (1H,
dd, J=13.7, 6.3 Hz, H-2P), 2.08 (3H, s, H-14), 1.99
(1H, dd, J = 13.7, 6.9 Hz, H-4B), 1.80 (2H, m, H-20,
4a), 1.18 (3H, s, H-13), 0.95 (3H, s, H-12); 3C-NMR
(75 MHz, CD30D) ¢: 169.6 (C-15), 151.0 (C-9), 134.8
(C-7), 132.1 (C-8), 120.2 (C-10), 87.8 (C-5), 83.3 (C-
6),77.3 (C-11),74.1 (C-3),46.7 (C-1),42.9 (C-4),43.0
(C-2),20.0 (C-13), 16.7 (C-12),21.3 (C-14), 103.2 (C-
1", 78.2 (C-3"), 72.0 (C-4"), 78.1 (C-5"), 75.3 (C-2"),
63.0 (C-6") b K 5 SOk RE —E, 25zl
W (QEAE1'R3'S,5'R,8'S)-dihydrophaseic acid
3'-0-B-D-glucopyranoside

EY 4. BEBK (HED. [aly—17.1 (c 1.44,
CH30H). '"H-NMR (300 MHz, CDCls) 6: 7.73 (4H, dd,
J=28.0,1.5Hz H-2,3,5,6),7.45(3H, dt,J=8.0, 1.5
Hz, H-4', 4", 4""), 7.39 (12H, overlapped, H-2', 3', 5,
6',2", 3" 5", 6", 2", 3" 5" 6""),7.32 (1H, m, H-4),
6.71 (2H, dd,J=6.0, 7.9 Hz, NH), 4.96 (1H, d, /= 6.6
Hz, H-8'""), 4.63 (1H, m, H-8'""), 4.59 (1H, dd, /=114,
3.2Hz,H-9"""a),4.08 (1H, dd,J=11.4,4.0 Hz, H-9""'b),
3.30 (2H, m, H-7"""), 3.10 (1H, dd, J=11.4, 3.2 Hz, H-
7"a),2.87 (1H,dd,J=11.4,5.0 Hz, H-7"'b); *C-NMR
(75 MHz, CDCls) d: 172.1 (C-13), 167.6 (C-7), 167.4
(C-7"), 133.5(C-1), 134.2 (C-1"), 127.5 (C-2, 6), 127.2
(C-C, 6'), 128.8 (C-3, 5), 127.3 (C-3', 5"), 132.1 (C-4),
137.5(C-4"),137.3 (C-1"), 136.0 (C-1"""), 129.5 (C-2",
6'"),129.3 (C-2'",6""), 128.6 (C-3",5'"), 128.8 (C-3"",
5'"),127.0 (C-4",4""), 65.6 (C-9"""), 54.7 (C-8'""), 50.5
(C-8'),37.7(C-7"""),37.4(C-7"). biREIE 5 kiR
B — U, ®¥EiZE YN Nbenzoyl-D-
phenylalanine (2R)-2-(benzoylamino)-3-phenylpropyl
ester.

WwEYS: AR (FED. [a]y—12.3 (c0.33,
CH;OH). 'H-NMR (300 MHz, CD;OD): ¢ 6.73 (1H,
d, J=8.0 Hz, H-5"), 6.72 (1H, s, H-6), 6.66 (1H, d, J =
2.0 Hz, H-2"), 6.49 (1H, dd, J= 8.0, 2.0 Hz, H-6'), 6.38
(1H, s, H-3), 4.59 (1H, d, J= 7.2 Hz, H-1""), 3.83 (2H,
m, H-9), 3.80 (3H, s, 3'-OCH3), 3.77 (2H, m, H-2"", 3"),
3.76 (3H, s, 4-OCH3), 3.72 (1H, d, J = 10.3 Hz, H-7"),
3.66 (2H, m, H-6"), 3.36 (2H, m, H-4", 5", 3.33 (2H,
dd, J=10.0, 1.3 Hz, H-9"), 2.80 (2H, d, J = 7.6, H-7),
1.99 (1H, m, H-8), 1.77 (1H, m, H-8'); 3C-NMR (75
MHz, CD;OD) 6: 149.2 (C-3'), 148.7 (C-4"), 146.3 (C-
4), 145.9 (C-5), 138.3 (C-1'), 134.6 (C-2), 132.2 (C-1),
123.4 (C-6"), 118.6 (C-3), 116.2 (C-5'), 113.9 (C-2"),
113.3 (C-6), 102.4 (C-1"), 77.9 (C-3""), 77.7 (C-5"),
74.7 (C-2""), 70.4 (C-4""), 65.9 (C-9), 62.1 (C-9'), 61.4
(C-6"), 56.9 (3'-OCH3), 56.5 (4'-OCH3), 33.7 (C-7),
48.3 (C-8'),47.7 (C-7"),39.9 (C-8). _Lik¥dk 5 ik
FRIE — 33, Y58 A AR T AR T BE-4-O-
B-D- MLt e 8] 46 W Y

e 6: AR (FED. [als—5.6(c0.58,
CH;OH). 'H-NMR (300 MHz, CD;OD) : 6.68 (1H,
s, H-6), 6.36 (1H, s, H-2', 6'), 4.89 (1H, d, /= 7.0 Hz,
H-1"), 433 (1H, d, J = 5.4 Hz, H-7"), 3.80 (3H, s, 5-
OCH3), 3.67 (6H, s, 3', 5'-OCH3), 3.62 (1H, dd, J =
12.5,2.5 Hz, H-6""a), 3.57 (1H, dd, J=12.0, 5.0 Hz, H-
6''b), 3.47 (2H, m, H-9), 3.42 (3H, s, 3-OCH3), 3.38
(4H, m, H-2""~5""), 3.38 (2H, m, H-9"), 2.73 (1H, dd,
J=13.0, 5.0 Hz, H-7a), 2.63 (1H, dd, J=13.0, 5.0 Hz,
H-7b), 1.96 (1H, m, H-8'), 1.64 (1H, m, H-8); 13C-
NMR (75 MHz, CD;0D) d: 153.3 (C-3, 5), 149.3 (C-
3',5"), 139.0 (C-1'), 138.8 (C-1, 4), 136.5 (C-4"), 126.9
(C-2), 109.5 (C-6), 107.0 (C-2', 6'), 105.0(C-1""), 79.0
(C-3"), 78.4 (C-5"), 75.9 (C-2""), 71.4 (C-4""), 66.8 (C-
6'"), 64.3 (C-9"), 62.6 (C-9), 61.6 (3-OCH3), 56.9 (3'-
OCH3), 56.8 (5, 5'-OCH3), 48.8 (C-8'), 42.3 (C-7"),
40.8 (C-8),33.9 (C-7). - IR%HE 5 SCik s — k4],
BN AN (+ )-lyoniresin-4-yl-B-D-gluco-
pyranoside.

WEY 7. FEMK (FED. [a]s—19.7 (c0.15,
CH;OH). 'H-NMR (300 MHz, CDCl3) §: 7.68 (4H, m,
H-2',3",5',6"), 7.22 (1H, m, H-4"), 4.04 (1H, m, H-2),
2.44 (2H, m, H-3), 1.23 (3H, s, CH3-8), 1.22 (3H, s,
CHs-6). FI%# 5 CikikiE — 8, B zis
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= 4101 -

WIN 5,7- 2 5-6,8-— F L A B .

&) 8: T AR CFEE) . 'TH-NMR (300 MHz,
CD;0D) 6: 7.93 (1H, dd, J = 7.8, 2.0 Hz, H-5), 7.48
(1H, dd, J=7.8,2.0 Hz, H-8), 7.28 (1H, dd, J=7.8, 1.8
Hz, H-7),7.11 (1H, dd, J=7.8, 1.8 Hz, H-6), 6.98 (2H,
d, J=8.4 Hz, H-2', 6), 6.65 (2H, d, J = 8.4 Hz, H-3',
5"),4.77 (1H, d, J="7.8 Hz, H-1"), 3.91 (1H, m, H-2"),
3.72 (1H, m, H-3"), 3.43 (2H, m, H-4"", 5""), 3.14 (2H,
m, H-6""); '3C-NMR (75 MHz, CDs;OD) §: 177.6 (C-
4), 157.6 (C-2), 155.9 (C-9), 134.6 (C-3, 7), 123.7 (C-
5,1',3, 5, 123.6 (C-6, 10), 116.5 (C-8), 116.4 (C-2',
4',6'),103.2 (C-1"), 74.7 (C-2'"), 78.6 (C-3"), 71.4 (C-
4", 77.5 (C-5"), 62.8 (C-6"). iREUHE 5 CHRIR
3, BEZEYAN 45 H-3-0-B-D-ILE
CIEALy TR

&Y 9: F AR (DMSO). [aly—8.6 (¢ 0.87,
CH;OH). 'H-NMR (300 MHz, DMSO-ds) J: 6.93 (2H,
d, J=8.4 Hz, H-2', 6'), 6.55 (2H, d, J = 8.4 Hz, H-3',
5), 6.01 (1H, brs, H-8), 5.91 (1H, brs, H-6), 2.91 (2H,
m, H-3), 4.98 (1H, d, J= 7.8 Hz, H-1""), 3.63 (1H, m,
H-6a"), 3.49 (1H, m, H-6b"), 3.21 (4H, m, H-2"~5");
3BC-NMR (75 MHz, DMSO-ds) J: 193.2 (C-4), 172.4
(C-5), 168.7 (C-7), 157.0 (C-4"), 156.3 (C-9), 131.6 (C-

2',6),124.6 (C-1'), 115.2 (C-3, 5"), 106.0 (C-2), 102.3
(C-10), 99.9 (C-1""), 96.4 (C-8), 92.2 (C-6), 77.6 (C-
3", 77.3 (C-5"), 73.4 (C-2"), 69.8 (C-4"), 60.7 (C-6"),
40.5(C-3). FiR%h 5 ocHfdtoE — 807, ¥EE
Y4 (285)-2-hydroxynaringenin 4'-O-B-D-glucoside »

&9 10: TS T CRED. [o]r —20.3 (c0.19,
CH;OH). 'H-NMR (300 MHz, CD;0D) 6: 7.71 (2H,
d, J=17.4 Hz, H-2, 6'), 7.53 (1H, m, H-4"), 7.43 (2H,
d,J=7.7Hz, H-3',5"), 7.28 (4H, m, H-2"", 3", 5", 6'"),
7.20 (1H, m, H-4""), 4.35 (1H, m, H-2), 3.65 (2H, m, H-
1), 3.30 (1H, dd, J = 13.7, 6.2 Hz, H-3), 2.87 (1H, dd,
J=13.7,8.5 Hz, H-3); 3C-NMR (75 MHz, CD;0D)
5:170.5 (C-7"), 140.1 (C-1"), 129.5 (C-2', 6'), 128.4 (C-
31,5, 3", 5"), 127.4 (C-4"), 136.1 (C-1"), 129.5 (C-2",
6"), 132.6 (C-4"), 64.4 (C-1), 55.5 (C-2), 38.1 (C-3).
R ERE S SRR IE — B8, S SR (S)-
(-)-N-2K HI 28 P 2
42 HEW 1 BHIKEEITFN

KH MTT VRIS 1 (5. 10 20, 40,
80 umol/L) X MH-S ZHHE 4 s, 45K BRH
1 iRk BV LN B E A et (B 3-AD. i3
ZEALE YN NO FIL B, 25 1R I mT4)
il NO B8 (40 pmol/L B #II| 2% Ky 21.2%, P<<0.05)

A B
=40 pmol-L™!
150 0107y =20 pmol L™
! - i} 1A »é 0.08 & * * B910 pmol L

= 157 =
R =80 umol-L! £ 0-0 DAPI

=20 pmol- L ©

ANHAFE /%

30 =10 pmol-L! % 0.02
= 5 umol-L™!
0 =R 1
=
C =340 pmol-L™'p
=320 pmol-L™! 40 pmol- L'
5007 ## @10 umol L 1500 520 pmol-L !
= 400 ook _ =10 pmol-L!
E 300 o 1oo o
2 200 & gl
§ @ 50 ek
= 1
E 00 E
0 = r
B 1 B 1
pog P

TRITC

S ] 120 umol-L )

A-MTT ERATRANA R B-NO W57 & I8 LiFlh NO & & C. D-ZHif_LiFR Kl TNF-o Al IL-6 fIFIE; E-(L&Y 1 % MH-S 48
HITBA L (X60); HxTHRALLLE:: ##P<0.001; SEIHALLE: "P<0.05 “P<0.01 *"P<0.001.

A-cytotoxicity was detected by MTT assay; B-NO content determined by NO assay kit; C, D-expression levels of TNF-a and IL-6 in the cell supernatant;
E-effect of compound 1 on the morphology of MH-S cells (x 60); ##P < 0.001 vs control group; “P<0.05 “P<0.01 *"P<0.001 vs model group.

3 A 13 MH-S ERRSOEMTE (X+s,n=3)
Fig. 3 Evaluation of anti-inflammatory activity of compound 1 in MH-S cells (Xt s, n=3)
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(K] 3-B). 7£ ELISA s5at, &4 1 fg w240
RAE K F TNF-o F IL-6 FIREL (B 3-C. D), FH
WEEABERPREE. AR ED 1 X
MH-S 4iffif) M1 KAL) sem, d— bt i
SEIR RGOSR MR A AR AL, R R ZH 4 g 5 [
o KMEHE, LPS/AFN-y ¥ 6h J&5, 4HMfdH K
HHE, RIOHERSHHIBCRRE; mMES5Hay
1 (20 umol/L) JLH¥H 2 h Jaml i 2 o Hid AL
(K 3-B), RUMEY 1 alHl] MH-S 40 i)
M1 REEAL, KIETIRER.
5 g

MAEAE T W BRI 7 B IS8 T 10
MEEY), BFE 1N EY) spondias A (1) & 9
MEFEEY 2~100. HAp, (hEW 2~4. 7T~
10 N E RN ZBHEY T EAR, WED 5~6 4
HIXRMZAEY Ry A8 LR IEHIEN 45 SRR
B, #LaY 1 76 10 pmol/L K JE T AEZZ 4
TNF-o Fll IL-6 [A13R1A, FFAE 20 pmol/L ¥R L N .35
o0 LPS/IFN-y 5 511 MH-S 4 e &1k, R
FonriE i ] MH-S Zi i1 M1 R AR ST R
ER . AR FE TEME R ERT E, IR
T B 2% 9 o0 1 R B S R R R R4S T R

FARAE o
FBHR HEEHEATALEF AR
P
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