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Abstract: Ten compounds were isolated from the water extract of Eriocaulon buergerianum by HP20, ODS,
Sephadex LH-20 and MCI Gel CHP-20 column chromatographic methods. Their structures were identified by spec-
troscopic and chemical approaches as 6-methoxyquercetin-3-O-(2'"-vanilloyl)-s-D-glucopyranosyl-(1—6)-f-D-glu-
copyranoside (1), syringaresinol-4'-O-f-D-glucopyranoside (2), rutin (3), 1-O-feruloylglycerol (4), 1,2-benzenediol
(5), vomifoliol (6), g-D-(6-O-trans-feruloyl) fructofuranosyl-a-D-O-glucopyranosied (7), dihydroferulic acid (8),
guanosine (9) and quercetin-3-O-f-gentiobioside (10). The compound 1 is a new compound, the compounds 2 and
4-10 were obtained from Eriocaulon genus for the first time, and the compound 3 was isolated from this plant
for the first time. Molecular docking study showed that 1 is a potential inhibitor of TNF-«. The compound 1 was
evaluated for their anti-inflammatory activities in vitro, and 1 showed significant inhibitory activity against TNF-«
production in lipopolysaccharide (LPS)-induced RAW264.7 macrophage cells at the concentrations of 1, 10 and
100 pmol-L™.
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4K ®5 Eriocaulon buergerianum Koern. 4 i &
BB R R 8 — F a2 AR AEY), R 2R
A 400 Ff, FRE 29 34 Fh, T B AP p X . o,
% ¥& # (E. buergerianum Koern.). % i 4 §5 & (E.
sexangulare Linn.) f1E&% ¥4 % (E. austral R. Br.) 7] fi
ZiH, BAE#GERCGE Y. SREEERT
(ARSI (), B4 CA LT 1 300 4 1) ) 5, 1k J5 78
CFEARF) (R)(AREHH) () FCHEY) 4 LB %)
(1) WA VEAIC ER, SR T IR I B R 2P (O
[ 24 )10 %, [N K B2 E. buergerianum )T 18 25
B SKOIRTE 7 AT AE N 2 RS N2 3, PEF, A
2 B s EOAGA, BT HIREF DAL, 90 K H
75 e 25 B IR A2 B8 GRS . AR 7L R 1,
T8 KE B2 L5 R P % S et g e A P e 2S4S
P /b BBy R AL A 090, RS RS EUY) K R4k
AR TE A BB IR B RES PR AR 2
TR . Bk b, BN AN KBRS FAL
A TRIRE 982520, T 0 R SR A & ) SRR T
CWESEHL), itk — 0 WIRA A K B 1K) 24 2800 o R A, =F
& HAL B WD R, A SO ARG B K S P rh Ak o7 1y ik
17 7RG H5E, N B8 310 Mue e, JFld 2
Tl 35 Vi B A s Ty bk e 25 ) AT T %, 4y il A2 6-
methoxyquercetin-3-O-(2""-vanilloyl)-4-D-glucopyranosyl-
(1—6)--D-glucopyranoside (1) ] 7 Jig % -4'-O-4-D-#i
HBEE (2). 7% T (3). 1-O-feruloylglycerol (4). 48 % —
iy (5). it i i (6). 5-D-(6-O-trans-feruloyl) fructofura-
nosyl-a-D-O-glucopyranosied (7). & LR (8) 2 VE
WK% H (9) FHi B2 3R -3-O-p-D- Je IH —¥EH (10). fb&
W1 e EY (B1), &Y 2.4~10 N E IR K
FFMEY B AR, A 3 A IR LY 5
BAAE . [FR, KRB EIFREZ RS T 6,
T 2046 A4 1 B A 0 R AR -0 (TNF-a) 5%
o Wty 5 P, 0 O A A S50 E SR A S 1 E 1,10 A
100 pmol-L™* o] & 2 ## LPS i5 T i) RAW264.7 41 fify
o TNF-o (7 51, A S BRI 98 6 1

FER5118
1 EMEE

WA LR OTOE LR, 53T HEE, [o]2 59.6
(c 0.5, MeOH); IR 7R &5 #4 b & A ¥2 55 (3362 cm™).
ZH (1558 cm™); UV (MeOH) 4__: 255,290,345 nm;
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Figure 1  Structure of new compound 1

HR-ESI-MS [M+H]" m/z: 807.198 3 (it {4 807.197 8),
HEWT H 5T 2N C, H,,0,,, INMEFIE Q = 18.

A L1 H NMR 245 8w, K39 K AEE 74N 05
HER 7155 0,783 (1H, d, J = 1.9 Hz, H-2').7.76
(1H, dd, J = 8.5, 1.9 Hz, H-6').7.46 (1H, d, J = 1.4 Hz,
H-2""").7.22 (1H, dd, J = 8.2, 1.4 Hz, H-6""").6.91 (1H,
d, J = 8.5 Hz, H-5').6.67 (1H, d, J = 8.2 Hz, H-5""").
6.53 (1H, s, H-8), M4 1k 2= Ar 8% S i & 5 HOH Wi 45 1)
& 2 ABX R G R G IR IR 24N W 1) o ik S0
F15%5 9,518 (1H, d, J = 7.8 Hz, H-1") F14.49 (1H, d,
J = 8.1 Hz, H-1"), H A& BUhE s 2 A SO 10 i J2 i
Ky B 510 p-H B 2 A 7N Tk B 6 A2 3 {5 5 6, 3.88
(1H, overlapped) 3.73 (1H, dd, J = 12.9, 6.9 Hz). 3.68
(1H,dd,J=12.1,1.9 Hz).3.63 (1H, dd, J = 12.1, 4.5 Hz),
PACREE Wb IR - W R R VA i Y
A] fie 9 R 24 H AR RS 5 6, 3.86 (3H, s) F13.85
(3H, ). tb&W11)*C NMR.DEPT-135 i 45 & HSQC
R 36 MR T, ALHE 24 RS 5 6, 56.4 Al
61.1; 24NV HI 3R (5 5 o, 62.0 F1168.3; 7N J5 & 36 _E IR
FJE(5 5 0. 124.6.123.6.117.5.116.4.115.9.113.8.95.5;
10 MHE Lk B 35 5 0, 104.2.101.7.79.7.77.8.77.2,
76.0.75.9.75.5.71.3.71.2; 2 MIE(E 5 6, 179.4 F1167.5;
1345 EHEE WS 5 . 159.7.158.5.153.7.153.5.152.8.
150.3.148.7. 146.1. 135.2. 133.0. 122.8., 122.4. 105.8.
EIRH.PC NMR #l S m L &4 LA R & A WA
FNTIRE L R S R A Y, 145 M R AR — A
ABX #5 & R G I AR O, BB Wk 1. 78
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Table 1 'H and **C NMR spectral data of compound 1 (CD30D)
(*H NMR 500 MHz; *C NMR 125 MHz)

No. o, (J in Hz) O
1
2 158.5
3 135.2
4 179.4
4a 105.8
5 153.7
6 133.0
7 159.7
8 6.53 (1H, s) 95.5
8a 153.5
9 3.86 (3H, s) 61.1
1 122.8
2 7.83 (1H, d, 1.9) 117.5
3 146.1
4 150.3
5’ 6.91 (1H, d, 8.5) 116.4
6’ 7.76 (1H, dd, 8.5,1.9) 123.6
Glc
1" 5.18 (1H, d, 7.8) 104.2
2" 3.47 (1H, t-like, 8.7) 75.5
3" 3.34 (1H, m) 77.8
4 3.15 (1H, t-like, 9.1) 71.3
5" 3.22 (1H, m) 79.7
6" 3.88 (1H, overlapped, 6"-Ha) 68.3
3.73 (1H, dd, 12.9, 6.9, 6"-Hb)
Glc
1" 4.49 (1H, d, 8.1) 101.7
2" 4.68 (1H, t-like, 8.1) 76.0
3" 3.22 (1H, m) 75.9
4 3.36 (1H, m) 71.2
5" 2.71 (1H, m) 77.2
6" 3.68 (1H, dd, 12.1, 1.9, 6""-Ha) 62.0
3.63 (1H, dd, 12.1, 4.5, 6""-Hb)
Vanilloyl
1 122.4
2" 7.46 (1H, d, 1.4) 113.8
3" 148.7
4 152.8
5 6.67 (1H, d, 8.2) 115.9
6" 7.22 (1H,d, 8.2,1.4) 124.6
7" 167.5
8" 3.85(3H, s) 56.4

HMBC i (K2) #F,6,,5.18 (1H, d, J = 7.8 Hz, H-1") &5
Jd. 135.2 (C-3) M%<, d, 4.49 (1H, d, J = 8.1 Hz, H-1"")
556, 68.3 M %, $ER &5 1 1A AN BB I 176 5 B
A TG 1K) 3 LT i B- W B, A 7S b U i 1 £
56 fi iV 451 6, 3.86 (3H, s, 9-OCH,) 5
J. 133.0 (C-6) #H %, J, 3.85 (3H, s, 8""-OCH,) 4 ¢,
148.7 (C-3"") #H &, $E7~ P A B S 528 43 Tl 02 12 A 25 1l

JC 6 1 1 7 Bk 2L (vanilloyl) 347 ; §, 4.68
(1H, t-like, J = 8.1 Hz, 2""-H) 5 6, 167.5 (C-7"") #13%,
PORF B EE T C-7r g 2-H E . AN HRBE
B sty i S0 7 BAAM AR {5 5, BT 'H-"H COSY

H. ~ C HMBC

— 'H-'H COSY
Key HMBC and 'H-'H COSY correlations of com-

Figure 2
pound 1

(K12) FTHMBC #EATHAIN . i8It — (15047 2D-NMR
(*H-*H COSY .HSQC.HMBC) 25, [Ali 25 & 1D-NMR
B, & 11 T8 S5 4 5 SR ik TE AL & ) 6-
methoxyquercetin-7-O-(6""-vanilloyl)-f-D-glucopyranosyl-
(1—6)-p-D-glucopyranoside "5 {5, 3 % 22 RARBLAE 1
() W 45 1 5 B o 1) C-3 A ARE, CHGE A
1Ry O 45 A8 5 B T 1 C-7 AL AHIE; 1) C-6" 15 5
Al = A, H-2"15 5 WA RS # 8, Bk g RiER1
HOERIBEMSYAALL, &R BAAE KA 7N,
HMBC 25 itk — DR S 1 vh 7 Bl 5 O C-2 A HUAR,
DA, — Wl 4540 5 B e i) C-3 A AHIE . Jdid DL bkl
B4, i€ 14 6-methoxyquercetin-3-0-(2""-vanilloyl)-
p-glucopyranosyl-(1—6)-4-glucopyranoside.

WA LRSS 1Y DL Je 4 %) i e 3o R 7K A 1 4k
%ﬁ/ﬂﬂl?z& AN LERRIK AR S R K

B4y, 20 2 4r B (TLC) 5 D-% % B bx v 56 EE

B W A RN . ik — DR AR b R A R
Y0P HE B, B RAS R RS K K F ODS S kAT
aih, TLCHBEAT H AR SRR, & 4R 76 &1 68 208, 6k
JE A5 J5 V8 VR T M, 3R 6 D DG 1B, 5 D-TH &
R A e G AH LB, Wl E AL S P L b OB TR 4 0 A
By D-HE . 25 b, A EW LSt — e N
6-methoxyquercetin-3-O- (2" -vanilloyl) - g -D-glucopy-
ranosyl-(1—6)--D-glucopyranoside, ¥tk &4
2 AEYMLISTNF-afID FRHEER

KH B IR 2 48 h5 7 T X &, LTNF-a
) % 7k 45 44 (PDB 1D: 2az5) %Al T & 43 7 %t %, T
WS 15 TNF-a e iS5 S aE ). 85 R B, 1L
W15 TNF-o B 1 1) 45 & 2 9-10.33 keal-mol”,
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1M TNF-a &5 14 F ATP 45 & 7 £UEC 44 6,7-dimethyl-
3-[(methyl{2-[methyl({1-[3-(trifluoromethyl)phenyl]-
1H-indol-3-yI}methyl)amino]ethyl}amino)methyl]-4H-
chromen-4-one (K, = 5.36 umol-L™) T 4> &5 H A
-9.44 kecal-mol™. &) 15 TNF-a 45 & 8 X K
N, B 15 59 AL I FR T ik 1 face-to-face i -
MEAE, 5 151 A7 s 2018 120 7 1) = = R TP A
BAE M, S 1A B B A 0] TNF-a 5L (K13).

Figure 3  The docking mode of compound 1 against TNF- o
(Uniprot ID: P01375, PDB ID: 2az5). TNF-« is shown in gray
cartoon, essential residues in gray sticks, compound 1 in green
sticks. The polar interactions between compound 1 and TNF-« are
shown in yellow dashes. Compound 1 forms a face-to-face z-=
interaction with Y59 and forms hydrogen bonds with Y151 and
L120

3 AWM AEMERN

K ELISA R 7 & A il T 46 & 4 1 % LPS 5 &
() RAW264.7 21 il 1 TNF-o 19 BT, 45 3R 8B os b &
¥ 17E 1.10 1100 pmol- L™ fE & 2% #0 #1] LPS i S 11
RAW?264.7 41l g o TNF-a [ T+ 5, H 23R KR R,
ESEAL G 1 B BB RSN 2 TEPE (K14).
4 g

ARSI A K B KSR T Ay B IR S E T 10Nk
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TNF- / pg-mL™

o
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Figure 4  Effect of compound 1 on the overproduction of TNF-a
in LPS-induced RAW264.7 cells at the concentrations of 1, 10 and
100 pmol-L™*. P < 0.01 vs untreated group; P < 0.01 vs LPS
treatment group. LPS: Lipopolysaccharide

EW, B3I R LAY (1.3.10) 1M ANE R
FEHRALA W (2) 3BT BRI AT A4 (4.7.8) 13N
AP (5.6.9). Hi (L& LRAHILED, 2.
4~10 N E IR N HE HEAE Y 4y 15 3], 3N E I
Eriocaulon buergerianum Koern. #4717 B 153, ix 4t
EWH—2EE T AR R ED NG YRR, /TR
JG B — I R 2 ) TR AR LR 7 5% .

UeAh, K H E IR 28R T X7 &, T
B4 1 AT H ] TNF-o 5 3 B E 1, 9 76 40 i 2
H] U 52 A G 4 1 R] 5 AR R AR TR 4 ) LPS 15 = 1
RAW264.7 4 il ot TNF-a (1B T80, B A 5008 144 41 Bt
RGN

LI

JFREAY (Agilent G6520 Q-TOF LC-MS, 5[ Agilent
A #]); JiE e 4L (Autopol VI, 3 [E Rudolph 2 #); 41 4b
63 4 (IRAffinity-1S Fourier transform infrared spec-
trophotometer, [ A< SHIMADZU A #l); #% i 3t % 1%
(Bruker Avance 111 500, i+ Bruker A &, LL TMS A
Fr). Synergy2 B! % Th g B b5 4% (35 [H BioTek 2 #]);
5804R M ¥ 7k & 0 AL (48 [ Eppendorf 2 &]); FORMA
STERI-CYCLE 160 41 fg £5 7= 41 (L2 K A7), TLC
B (ke GF 254 Fiil il 38 2 € 1% 4, 0 & fh 2 T 5%
T); KALBAE (DIAION HP20). {3 FL#4 fig (MCI GEL
CHP20P) (H 4 =251k tk X & #t); R AHEE R (ODS-
A-HG 12 nm S-50 um\ODS-AQ-HG 12 nm S-50 um, H
AR YMC A #]); 5 Pk (Sephadex LH-20, i #it GE
Healthcare Bio-Sciences AB /A #]); & (7] (7 BZ - &
24 F B ) D-H A FE PR AE S (LU > 98%). LR 4
e IE T EEHEE BRI AU B 45 R (| 25 4R 1A
2R FE R A T]). RAW264.7 40 I8 E 5 RHE A4
YIFHE A IR A W, FBS i [ Gibco 2 &), DMEM Il
HyClone A A, 5 % & 5 8 3= Il (W dt) B H Gibeo
], ELISA 7N B TNF-a 3857 6508 B 2R IR RS AR )
B AE R A (k5 M210825-102a) .

BHEE LM 2019 0 T 2B 2 M ZiM i i, &
R R 2K A AT BT AT R T NS R EORL S R
@ 445 K5 B Eriocaulon buergerianum Koern. ff) -4
WAL ZEIIOIRIER . #E5 (No. GIC-20190614) f#7F T
E R =Rt Eilg 2t LR 25 R I S B L SRR =
1 R#BSESE

TR AR o 258 (AR 25 B SR RTE ) 8 K,
BN ZE 48K 80 L, ¥4 30 min J&, 100 °C i 4 1] 37 #2
B, BRI A L h, SR EL S R JE T DR AR R R, 247
HE PR T2 FHRE IR, &I, BRI 4615
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F110 L AKSRIRAE R« AKIRIRGRIK R R B8
TE T B 770 380 A7 RE AR B, 3 59 WA 6 26 BV sk I 9k
HRIEF B MR W IR T B )= DA LS K )Z 34N
B o 1E T BEREHLESAL (153 g) K A HP 20 B K L%
B A € B AT Ak, 2R -V S I 3 A A e L
IR AF B ZKEBAL L 20% £ B HB A7 . 40% £ 5647 . 60%
ZEEHRAL \95% 2 BEER A .

20% £ LA (36.2 g) K H ODS HERL, HIIE-7K
(0:100.10:90.20:80.40:60.100:0) Ff: /& B it 495 Fr.1~
Fr.10. Fr.1 (1.7 g) 2R Sephadex LH20 &fift., H fE-/K
2517 (30:70) YERGS EI Fr.1.1~Fr.1.4. Fr.1.1 (274 mg),
K HI MCIERE, HIfiE-7K (0:100.10:90.20:80) ¥ ¥k
Jit, 1584549 (21.2 mg). Fr.4 (476.1 mg) %/ ODS
R, FEE-/K (10:90.20:80.30:70.50:50) £ & ¥ i
13 3| Fr.4.1~Fr.4.6. Fr.4.2 (52.6 mg) % H Sephadex
LH20 4lifk, FEE-/K 45 % (30:70) vefli, 5 211k &4 10
(23.1 mg).

40% £ FE AT (2.4 g) K F ODS 3H B}, HfiE-7K
(20:80.40: 60.60: 40, 100: 0) f & ¥k i 43 3 Fr.1~
Fr.3. H /1 Fr.1 (78.1 mg) & Sephadex LH20 #li{k,, H
Mz -7K (40%) 55 FEVEML, 15 214654 5 (16.8 mg). Fr.2
(964.2 mg) £ Sephadex LH20 & %, H f#-7K (60: 40)
AL R i 45 3 Fr.2.1~Fr.2.3. Fr.2.2 (346.1 mg) 4 ODS
FHfiE—7K (30:70.40:60.50:50) 4 & ¥E it 453 5 Fr.2.2.1
Al Fr.2.2.2. Fr.2.2.2 (118.6 mg) £ Sephadex LH20.
ODS til, HEE-/K R Z4ith, 1526591 (4.6 mg).
Fr.2.2.1(29.1 mg) £ ODS 4%, HfiE-7K (10:90.20:80.
30: 70) M B e B, 15 B4 E W2 (2.4 mg). Fr.2.1
(268.3 mg) £ Sephadex LH20 4ifk, i fiE 7K (40%) 2%
FEVER, 1534649 3 (30.5 mg). Fr.2.3 (128.7 mg) &
Sephadex LH20.0DS x Z 4lift, 4 211L 54 4 (3.6 mg).
Fr.3 (188.7 mg) £ Sephadex LH20 4lifk, F fE-7K (50%)
GRS 5 Fr.2.3.1~Fr.2.3.3. Fr.2.3.1 (38.7 mg) &
ODS a1, FBE— 7K 1 FE e it (30:70.40:60.60: 40),
B34k 4% 6 (8.8 mg). Fr.2.3.2 (71.4 mg) £ ODS.
Sephadex LH20 3%, /K )k B 4itk, B2 &7
(8.8 mg). Fr.2.3.3 (58.9 mg) & ODS & i, Hl /KA
FE et (40:60.50:50.70:30), 73 2L.A5478 (7.2 mg).
2 WEYIREL KR

FREL2 mg &9 1, I\ 5% 58 5 mL, 100 °C/K
WINHL b, InFAES 04 2 5 IR S FH 5% NaOH 1 pH
BTG, KGR CEEREE3IK, Fk5 mL. EUG K
JE VR IR GG A KB AT i, BORE flod &, /KR J K H
TLC (IE Tz nkngE /K = 6:4:3) iR, 5 D-#i &bt i
exf, P38 R E (0.5) ZEA—5. BiJG, RS K

PEFE S, K F ODS #kl (ODS-AQ-HG 12 nm S-50 um)
BEAT 44K, KB, TLC R I & 45 25 41 40 0% 1 B i,
VR VR AR Ji5 ¥4 VR T A5 8 0 B T R A T B S PR EURE
Al 52 G ME ([o]% +62.0, ¢ 0.5, H,0), 4 5 D-H % #i
b e i ([0]2 +74.4, ¢ 0.5, H,0) Fl L- %] %] i bx 1 i
([o]2 -88.0, ¢ 0.5, H,0) JiE JeAH Lh %, fie &1 e b &4
1 B R D &b
3 Gk E

EML wETERMAKR, 5T HE; HR-
ESI-MS m/z: 807.198 3 (it 57 {4 807.197 8), 4» T :\ N
CogHys0,y, AN 1 AT JEE 18; UV (MeOH) 4, 255. 290,

max*

345 nm; IR (KBr) v, /cm™: 3362.1717.1699.1 684,
1653.1600.1558,1506.1472.1456.1364.1283.
1200, 1074,1028,1001; ‘*H (500 MHz, CD,0D) #il
C NMR (125 MHz, CD,0D) %45 1.3 1.

a2 WO TE A, ESI-MS m/z: 579.2
[M-H] . 'H NMR (500 MHz, CD,0D) 4, 6.72 (2H, s,
H-2',6"), 6.66 (2H, s, H-2,6), 4.86 (1H, overlapped, glc-
1"), 4.77 (1H, d, J = 4.0 Hz, H-7), 4.73 (1H, d, J = 4.3 Hz,
H-7"), 4.29 (2H, m, 9,9'-H(a)), 3.91 (2H, m, 9,9'-H(b)),
3.86 (6H, m, 3,5-OCH.,), 3.85 (6H, m, 3',5'-OCH,), 3.77
(1H, dd, J = 2.3, 12.0 Hz, glc-H-6"a), 3.66 (1H, dd, J =
5.2, 12.0 Hz, glc-H-6"b), 3.47 (1H, m, glc-2"), 3.42 (2H,
m, glc-4",5"), 3.20 (1H, m, glc-3"), 3.14 (2H, m, H-8,8");
“C NMR (125 MHz, CD,OD) 4.: 154.4 (C-3',5'), 149.4
(C-3,5), 139.5 (C-1'), 136.3 (C-4), 135.6 (C-4'), 133.1
(C-1), 105.3 (C-1"), 104.9 (C-2, 6), 104.6 (C-2',6"), 87.6
(C-7), 87.2 (C-7), 78.3 (C-3"), 77.8 (C-5"), 75.7 (C-2"),
72.9 (C-9,9'), 71.4 (C-4"), 62.6 (C-6"), 57.1 (C-3',5'),
56.8 (C-3,5), 55.7 (C-8), 55.5 (C-8"). LA _b¥¥E 53k
RIB KT F AR & -4'-O-p-D-H i bl A — 5L

&3 I E Tk R, ESI-MS m/z: 609.5
[M-H] . *H NMR (500 MHz, CD,0OD) 6,;: 7.67 (1H, d,
J = 2.0 Hz, H-2"), 7.63 (1H, dd, J = 2.0, 8.4 Hz, H-6"),
6.88 (1H, d, J = 8.4 Hz, H-5'), 6.40 (1H, d, J = 1.9 Hz,
H-8), 6.21 (1H, d, J = 1.9 Hz, H-6), 5.11 (1H, d, J =
7.7 Hz, glc-1"), 4.52 (1H, s, rha-1""), 3.25~3.90 (glc-
2".3",4"5".6"; rha-2",3",4"5"), 1.13 (3H, d, J = 6.2 Hz,
rha-6""); *C NMR (125 MHz, CD,OD) d.: 179.4 (C-4),
166.0 (C-7), 163.0 (C-5), 159.3 (C-9), 158.5 (C-2), 149.8
(C-4"), 145.8 (C-3'), 135.6 (C-3), 123.6 (C-1'), 123.1 (C-
6'), 117.7 (C-5'), 116.0 (C-2'), 105.6 (C-10), 104.7 (glc-
1"), 102.4 (rha-1""), 99.9 (C-6), 94.9 (C-8), 78.2 (C-3"),
77.2 (C-5"), 75.7 (C-2"), 73.9 (C-4'"), 72.2 (C-3""), 72.1
(C-2'), 71.4 (C-4"), 69.7 (C-5""), 68.6 (C-6"), 17.9 (C-
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6. LA EH 5 SCERM R IE (1 T A S

EMmA WHEBICE R AK, ESI-MS m/z: 267.3
[M-H] . *H NMR (500 MHz, CD,0OD) 4,;: 7.66 (1H, d,
J = 15.9 Hz, H-7), 7.20 (1H, d, J = 1.8 Hz, H-2), 7.09
(1H, dd, J = 1.8, 8.2 Hz, H-6), 6.82 (1H, d, J = 8.2 Hz,
H-5), 6.40 (1H, d, J = 15.9 Hz, H-8), 4.27 (1H, dd, J =
5.3, 11.4 Hz, glycerol H-1'(a)), 4.18 (1H, dd, J = 5.3,
11.4 Hz, glycerol H-1'(b)), 3.90 (3H, s, -OCH,), 3.89
(1H, m, glycerol H-2"), 3.61 (2H, dd, J = 5.5, 5.5 Hz,
glycerol H-3'); *C NMR (125 MHz, CD,OD) 4,.: 167.8
(C-9), 149.3 (C-4), 148.0 (C-3), 145.6 (C-7), 126.3 (C-1),
122.7 (C-6), 115.1 (C-5), 113.9 (C-8), 110.4 (C-2), 69.9
(C-2), 65.2 (C-1"), 62.7 (C-3'), 55.1 (-OCH,). LA L%k
I 55 SCHRISIHRE ¥ 1-O-Bil 2R H il e A — 2.

&S5 AtTE R K, ESI-MS m/z: 109.1
[M-H] - 'H NMR (500 MHz, CD,OD) 4,,: 6.75 (2H, m,
H-3,6), 6.65 (2H, m, H-2,5); ®*C NMR (125 MHz, CD,0D)
d.: 146.3 (C-1,2), 120.9 (C-4,5), 116.4 (C-3,6). LA L%k
5 55 SCHRUCHR T8 A0 28 I AR — B

&6 BtiE kAR, ESI-MS miz: 247.2
[M+Na]*s 'H NMR (500 MHz, CD,OD) §,;: 5.88 (1H, s,
H-2), 5.80 (1H, m, H-8), 5.77 (1H, d, J = 15.7 Hz, H-7),
4.32 (1H, m, H-9), 2.48 (1H, d, J = 16.9 Hz, 6-Ha), 2.17
(1H, d, J = 16.9 Hz, 6-Hb), 1.92 (3H, s, 11-CH,), 1.25
(3H, d, J = 6.5 Hz, 10-CH,), 1.04 (3H, s, 12-CH,), 1.02
(3H, s, 13-CH,); *C NMR (125 MHz, CD,0D) §,: 201.2
(C-3), 167.4 (C-5), 136.9 (C-8), 130.0 (C-7), 127.1 (C-4),
80.0 (C-6), 68.6 (C-9), 50.7 (C-2), 42.4 (C-1), 24.5 (C-
12), 23.8 (C-10), 23.5 (C-11), 19.6 (C-13), UL %5
SCRRIIR A A — 3

aEmT  REEOT TR, ESI-MS m/z: 517.1
[M-H] . 'H NMR (500 MHz, CD,0OD) 4,;: 7.66 (1H, d,
J =15.9 Hz, H-7"), 7.21 (1H, s, H-2"), 7.10 (1H, d, J =
8.1 Hz, H-6"), 6.83 (1H, d, J = 8.1 Hz, H-5"), 6.41 (1H,
d, J = 15.9 Hz, H-8"), 5.42 (1H, d, J = 3.6 Hz, H-1'),
451 (1H, m, H-6), 4.46 (1H, dd, J = 3.6, 11.8 Hz, H-6'a),
417 (2H, m, H-3), 4.10 (1H, m, H-5), 4.02 (1H, m, H-
5),3.91 (3H, s, -OCH,), 3.88 (1H, m, H-4), 3.86 (1H, m,
H-6'b), 3.74 (1H, dd, J = 9.3, 9.3 Hz, H-3'), 3.66 (1H, brs,
H-1), 3.44 (1H, dd, J = 3.5, 9.5 Hz, H-2'), 3.37 (1H, m,
H-4'); ®C NMR (125 MHz, CD,0D) d.: 169.0 (C-9"),
150.7 (C-4"), 149.4 (C-3"), 147.1 (C-7"), 127.7 (C-1"),
124.2 (C-6"), 116.5 (C-5"), 115.2 (C-8"), 111.7 (C-2"),
105.6 (C-2), 93.5 (C-1"), 80.8 (C-5), 79.0 (C-3), 76.8 (C-
4), 74.8 (C-3'), 74.3 (C-2'), 73.3 (C-4'), 71.6 (C-5'), 66.7

(C-6), 63.9 (C-6'), 62.5 (C-1), 56.5 (-OCH,). bA_I- %4
5 gk 3% -D-(6-O-trans-Feruloyl)fructofuranosyl-
a-D-0O-glucopyranosied & A& — .,

WG 8 ¥ T € B K K, ESI-MS m/z: 195.2
[M-H] . 'H NMR (500 MHz, CD,0D) 4, 6.79 (1H, s,
H-2), 6.70 (1H, d, J = 7.9 Hz, H-5), 6.64 (1H, d, J =
7.9 Hz, H-6), 3.82 (3H, s, -OCH,), 2.82 (2H, t, J = 7.6 Hz,
H-7), 2.55 (2H, t, J = 7.6 Hz, H-8); *C NMR (125 MHz,
CD,OD) 6,: 177.2 (-COOH), 148.8 (C-4), 145.8 (C-5),
133.7 (C-3), 121.6 (C-6), 116.1 (C-2), 113.0 (C-1), 56.3
(-OCH,), 37.3 (C-8), 31.7 (C-7). VL b-%#5 55 S k"R
T8 A BRI A — L

&9 HETEEK K, ESI-MS m/z: 282.2
[M-H] . *H NMR (500 MHz, CD,0D) 6,;: 7.92 (1H, s,
H-8), 5.68 (1H, d, J = 6.0 Hz, H-1'), 4.38 (1H, t, J =
3.4 Hz, H-2'), 4.07 (1H, t, J = 4.0 Hz, H-3"), 3.88 (1H, d,
J = 3.3 Hz, H-4"), 3.59 (1H, dd, J = 3.6, 12.0 Hz, H-5'a),
3.51 (1H, dd, J=3.6,12.0 Hz, H-5'b); *C NMR (125 MHz,
CD,OD) §.: 156.7 (C-6), 153.3 (C-2), 151.2 (C-4), 135.8
(C-8), 116.4 (C-5), 86.2 (C-1'), 85.0 (C-4"), 73.4 (C-2'),
70.1 (C-3"), 61.1 (C-5"). LA_F- % ¥ 5 S kPR i 19 i
WF AR5

A 10 38 B J05E XK K, ESI-MS m/z: 625.1
[M-H] . *H NMR (500 MHz, CD,0D) 6,;: 7.70 (1H, s,
H-2'), 7.66 (1H, d, J = 8.4 Hz, H-6"), 6.87 (1H, d, J =
8.4 Hz, H-5'), 6.40 (1H, s, H-8), 6.20 (1H, s, H-6), 5.24
(1H, d, J = 7.4 Hz, H-1"), 4.15 (1H, d, J = 7.7Hz, H-1""),
3.99 (1H, d, J = 11.6 Hz, H-6"a), 3.87 (1H, d, J = 12.2 Hz,
H-6'"a), 3.76 (1H, dd, J = 2.4, 11.6 Hz, H-6"b), 3.65 (1H,
dd, J = 5.6, 12.2 Hz, H-6""b), 3.61 (1H, m, H-5"), 3.50
(1H, t, J = 8.6 Hz, H-2"), 3.44 (1H, m, H-3"), 3.38 (1H,
m, H-4"), 3.23 (1H, t, J = 9.0 Hz, H-3""), 3.18 (1H, t, J =
8.9 Hz, H-4""), 3.07 (1H, t, J = 8.1 Hz, H-2""), 3.01 (1H,
m, H-5""); ®C NMR (125 MHz, CD,0D) 6.: 177.7 (C-
4), 164.2 (C-7), 161.3 (C-5), 157.2 (C-9), 156.8 (C-2),
148.1 (C-4'), 144.2 (C-3"), 133.9 (C-3), 121.8 (C-6'),
121.4 (C-1'), 115.9 (C-2'), 114.4 (C-5'), 104.1 (C-10),
102.9 (C-1""), 102.3 (C-1"), 98.2 (C-6), 93.1 (C-8), 76.3
(C-5""), 76.2 (C-5"), 76.1 (C-3""), 75.9 (C-3"), 74.0 (C-
2"), 73.4 (C-2'"), 69.6 (C-4",4""), 67.9 (C-6"), 60.8 (C-
6""). LA 30H 5 SCERPIHIE M 2 % -3-0-p-D- e fH
P SEA— 5
4 HWEYLISTNF-aID TIHZEERER

KH B EH R Z AR F X &, BLTNF-a
(1) &/ 25 ¥4 (PDB ID: 2az5) v fih T Jig 73 7 X £, @



f AR BRSRT LSBT A &
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I LB A A W) 1R TNF-o 25 19 v ATP 45 & A7 5 e 4
6, 7-dimethyl-3- [(methyl{2- [methyl({1- [3- (trifluoro-
methyl)phenyl] -1H-indol-3-yl}methyl)amino]ethyl}
amino)methyl] -4H-chromen-4-one (K, = 5.36 umol-L™)
PRI AT o0 45 R, AT TR &9 172 75 B TNF-a

A Y A )V 1) 95
5 &1 LPSIESH RAW264.7 41 Al B9 31 &
3

F RAW264.7 41 i 15 7% T 10% FBS 1% 5 % % -
7 % (1) DMEM 15 9% Sk, B T 37 °C.5% CO, }; 7
PR IR, WSCER T B KA A B . R A
TR TE 4x10*, SR G L 24 FL 40 o 855 7541 R A AL I
2 mL 40 i B, JON 37 °C 5% CO, 55 37 f h ks 9% .
SEIG 4 21 O IEH 40 VB 4 (LPS, 100 ng-mL™) F145 %
Mo B2 BN LPS (100 ng-mL™) FIAS [ FE )
th& 41 (1.10.100 pmol-L™?) JL5% & 48 h. 48 h J5 i
S IR, 4% B ELISA BRI & U0 AR, A D1k
AW 1N TNF-o B TR S0 o

EETIMA: K R A IS —AFE, MIT R AL )
TP B E EVEN A SRR R R B R
IR« LRER DT IT, R4 R AR A SIS AR, 1135385
BEE 2T RHE ST 20 B 8 SCHEZR AR AR AH A2 2, I B

RS AR 75 WA ST 78 9 A TE AT R 2 b 5%
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