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Abstract: This study aims to investigate the chemical constituents from Dryopteris Crassirhizomae Rhizoma and
their anti-inflammatory activity. The ethanol extract from rDryopteris Crassirhizomae Rhizoma were isolated and
purified by silica gel, sephadex LH-20, AB-8 macroporous resin polyamide, preparative HPLC and
recrystallization. And identified the structures of the obtained compounds based on its physicochemical properties
and spectral data. Twenty compounds were isolated and they were identified as filixicacid ABA (1),
n-pentadecanoic acid (2), n-heptacosanol (3), dryocrassine ABBA (4), rabdosia acid A (5), f-sitosterol (6),
dryopteroside A (7), 1-O-phenyl-o-L-thamnopyranoside (8), protocatechuic acid ethyl ester (9),
(2)-11R,128,13S8-trihydroxy-9-  octadecenoate  (10), kaempferol-7-O-a-L-rhamnoside  (11), kaempferol
3-0-a-L-(3-O-acetyl) rhamnopyranosyl-7- O-a-L-rthamnopyranoside 12), kaempferol
3-0-0-L-rhamnopyranosyl-7-O-a-L-rhamnopyranoside (13), daucosterol (14), 5-hydroxymethylfurfural (15),
5,7-dihydroxychromone-7-O-neohesperidoside ~ (16),  isomaltol-a-D-glucopyranoside ~ (17),  furan-2,5-
diyldimethanol (18), catechol (19), and 1,3,5-trimethoxybenzene (20). Among them, compounds 5, 8-10, 15-18,
and 20 were isolated from the Dryopteridaceae family for the first time, and compounds 2 and 3 were isolated
from this plant species for the first time. The determination section evaluates the anti-inflammatory activity of
certain individual compounds by measuring their inhibition of LPS-induced prostaglandin E, (PGEz) release in
mouse macrophage RAW 264.7 cells. The results showed that compounds 1, 4, 8, 10, 12, 13 and 15-18 all
inhibited the release of PGE,. Compounds 1, 4 and 13 exhibited good potential anti-inflammatory activity, while

the other tested compounds showed moderate potential anti-inflammatory activity.
Key words: Dryopteris Crassithizomae Rhizoma; isolation and identification; chemical constituents;
anti-inflammatory activity
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R 2GR FU0), (B BT RISV T TC . it — 20 1 4 T BT AT % 25 50 i ki,
AW T 4 B B AR £ B B U 1 A ) A A R B AL R AT R A Ar B, IR BUIR 2 B
(lipopolysaccharide, LPS) 55 /Nl RAW 264.7 EVEANMI A 2 SERRY, X580 AR L &4
BEATPURIG LTI , Ty B B3 A2 30 I il A HC 24 R B i — 2B I R ARt — e IR % 2
*,
1 R 55%E
1.1 #%y
BT 2017 45 10 F SR H 35 AR UE T, 28R SO TR AE 5 g BR RER 22 2 22 B 4/
ZE B 0% 55 7 B B R 5% E B s AL 25 5% B Drryopteris crassirhizoma Nakai (1] AR
EFIMARREE, EUEREA (4’5 DC201710) LRA7 T R Bl K 5 25 2B vh 25 45 PRV V6 44 1
MR E .
/NI BRI (RAW 264.7, 5 E40HIFRERTT) .
1.2 XEE5RHF
AVANCENEO 400WB #fi3tR1% (8 E Bruker A ); RE-2000A Fek 78 &4 (LT
RAWAEE] D; Q-TOF micro LC-MS/MS i i (ZE[E Waters A w]); 22 4#4E 1100 HPLC
(R E ZHEAE AT ); ME204E K5 % 7K1 (B 8)- 80 2 AR B PR A 7] D YMC-Pack Cis
Irtr (i (250 x 4.6 mml.D) A% (438 A (250 x 10 mml.D.); Pre-RP-HPLC Al
K4 210 nm 1 254 nm, HEAN 3 mL/min; 2 AR GF254. AR (5 Bl
L TAHBRAF); Sephadex LH-20 #i S ME#ER (£ E GE AF); ME204E F§% T RKF (I
FE-FER 2 ARG IR AR Bbri (£ Bio-Rad A F]); Fah#Hite (4% E Eppendorf
A#]); DZTW-10000ML it fBE il RATEACERFHA R A 7D,
15 W % ( methylthiazolyldiphenyl-tetrazolium bromide, MTT) (k5 : M5655, %
Sigma-Aldrich 22 %] ); LPS (#t°5: 127M4029V, 3£ [F Sigma-Aldrich A F]); — HEEHK DMSO
(#it5: D4540, £ [F Sigma-Aldrich A% ); DMEM R 3% (Hit5: 8121448, £[E Gibco 2
A]Ds A IME (HE5: 2396297P, [ Gibco AT ); PGE2 BElk e W M 2 il & (it
7 : ASKLORWGU4, ISR EAF VIR A IR A 7D B R AP 43 (415 - 20181211,
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1.3.1 REE5H

HU S kg 48 GBI A 20Ky, 40 L /K SR RNASRIN 2 h, B 40K, 8, SRR
W, WG RRE .. BIRE NG 2 Z MK 08U KK Al (60~90). LR ZBRiET
AE, RIS R A EEAE I (80.0 ) LR CERAHY) (150.0 g) FKEWIF (100.0 g

FMEEIRE (80.0 g) SRERA:ENE S, LlAMEL-ZLR A (10 1 1—1 1 10) BpfE
Peli, 2 TLC K& IEAHFIER Sy, 183 Fr. P1~Fr. PS. Fr. P1 &k ZEM4ith, LA hik- 2%
Cis (100 1) SN, 4 TLC falll& IF433) Fr. P1.1~Fr. P1.4. Fr.P1.1 &M R4 &5,
CEH AR AT 2 ey, AR -HIEE (30 D) SR, 4513 2Mb&4 1 (21.0 mg); Fr.P1.2
ZAEEMRER 08, BRMEEY 2 (25.0 mg); Fr. P1.3 &2 R4 mEFMLEY) 3 (64.0 mg);
Fr. P1.4 Z4E LI BE- 282 208 (20 @ 110 @ 1) BREEVEBUENTRERR 205, DU k- 2.1
CBE (102 1) ZEREPeit, HEMLEY) 4 (30.0 mg). Fr. P2 S Gk ZHT4lith,  LAAq k-
LIRCHE (10 0 1) 2L, BEMLAEY S (23.0mg); Fr. P2 N4t ENrasditk, A
WEE-Z PR Ol (50 1) SR, 4 TLC fillA 315 2] Fr. P2.1~Fr. P2.3, Fr.P2.2 &Ik
TR H 2085, PR S i, DUEU-FImE (30 1) SEREBENL, 45 R 3IEa 6 (10.0
mg)o

LR AL (150.0 g) 4 AB-8 RALM A 1% 73 55, LAZEE-7K (0% 30%-. 50%-
70%- 100%) BREEVEML, 2 TLC kil & 345 2 Fr. E1~Fr. ES, Fr. E2 2% SEME B AT 73 1,
PAFFEE-7K (20%. 40%. 60%. 100%) HhJZWEM, 453 Fr. E2.1~Fr. E2.4, Fr. E2.2 £l %
HPLC (20% H EE-/K) 43 8, 155814k &4 7 (3.4 mg, r=9.5 min); Fr. E2.3 £ HPLC (25%

CHE-7K) B, BEMLEY) 8 (5.4 mg, tr=9.6 min). X4 Fr. E3 #HTRERAH: 055, PLL

S
N

\
liE-FEE (20 @ 1—10 : 1) BEEBEM, TLC ¥E36UEE 71)5 153 Fr. E3.1~Fr .E3.4, Fr.E3.1

oit

17322l HPLC (35%MBE-7K) 7785, HEMEY 9 (6.9 mg, w=26.5min), 545
BEMLEY 13 (257.0 mg); Fr. E3.2 ML EN 208, BB, TLC #%&
J#45%] Fr. E3.2.1~Fr. E3.2.7, Fr. E3.22 &mRAEEN 78, Uoalk-omR ol (1:3) i
ITEETEVENL, 455 E1E8E1EEY 10 (5.2 mg); Fr. E3.2.4 44 HPLC (30%Z.fi5-7K) 738,
BEMEY 11 (5.0mg, =21.0min); Fr. E3.2.7 AN R B2 =1k, 30 CEHZ WK
4. THE, BAMEY 12 (6.0mg). Fr. E3.2 B @RI IEA 5, 40% P, B4
HPLC %% (40%HEE-7K) 75, [F24EY 14 (5.2 mg, ®=9.8 min).

FIOKIFR > (100.0 ) ZSAHKE B, PLHFEE-K (5% 10%. 20%), TLC kil & If

3% Fr. W1~Fr. W3, Fr. W1 £ HPLC (10%HFEE-/K) 708, 53146549 15 (28.0 mg,



rr=10.0 min); Fr. W3 4 —JX HPLC #l|% (20%FEE-/K) 708, BE1EaM 16 (5.0 mg,
=23.8min). ZHUKIKEIBE SAFE 3B, KK 5% 10%. 20%. 40%. 60% H EEHE,
TLC 4 5715 2] Fr. W4~Fr. W8, Fr. W4 &4l % HPLC (5% HEE-/K) 78, B2 AEY
17 (24.0 mg, ®==29.3 min). 5% 18 (68.0 mg, == 17.6 min); Fr. W4 Z:#|4 HPLC (10%
FHEE-AKD 438, HEHLEY 19 (5.0 mg, =159 min); Fr. W5 & AHH (10% FEE-7K)
Vet 78S, P4 HPLC #il# (10%HEE-7K) 408, /B2&4 20 (7.8 mg, &= 11.1 min).
1.3.2 K &N Z

SKEL MTT 25300 5 & 73 AR AL S 0%t RAW 264.7 ELVEANIAEIE R0, K RAW 264.7
B4R T 24 FLARH (1105 NHA/AL), 37°CRIRE 12 h, SHZH B 204 40,
80 pmol/L ¥R B (IFFIIAE S, MHEE 3 YOI SLE . THE A % .

W5 FRARLE B Y% LPS 1) RAW 264.7 41 i r= 4 98 GE K T PGE, IR0, % RAW
264.7 EGRAM LA 5x10% A0 /L0 2 FERERNLE 24 FLIS TR XIS & ) 73 70 45 T 20,
40, 80 umol/L ¥ AbEE, F 1 ng/mL LPS H¥# RAW 264.7 EWE4HI 24 ho W H 5, WEEL
TEWOEE T ELISA 57 &0 PGE IR EE AT & . ARV HRIE UL EE 3 KBTS .

2 &R
2.1 % E

AP 1 R OERGE W (HEE); ESI-MS: m/z 612.22 [M+H]*, 40T 2A CiHieOnn;

'HNMR (400 MHz, CDCl3) §: 3.60 (2H, s, H-7), 3.50 (2H, s, H-7"), 3.20 (2H, m,
H-19), 2.73 (6H, s, H-15, H-15"), 1.75 (2H, m, H-20), 1.55 (6H, s, H-16, H-16"),
1.43 (6H, s, H-17, H-17"), 1.00 (3H, t, J=7.5Hz, H-21); 13C NMR (100 MHz, CDCl3)
d: 1113 (C-1, C-1"), 188.1 (C-2, C-2), 106.8 (C-3, C-3"), 198.8 (C-4, C-4'), 445
(C-5), 443 (C-5"), 172.8 (C-6, C-6"), 17.3 (C-7, C-7), 105.7 (C-8), 160.7 (C-9),
159.7 (C-10), 158.8 (C-11), 105.4 (C-12), 158.7 (C-13), 203.5 (C-14, C-14"), 29.4 (C-15,
C-15"), 25.4 (C-16, C-16"), 242 (C-17, C-17"), 208.2 (C-18), 46.0 (C-19), 18.0 (C-20),
14.0 (C21). ZMWAY) '"HNMR F 13C NMR £di 5 SCHRM R AR —3, S EhaY1
N4 IR ABA.

&2 AEHER; ESIMS: m/z241.36 [M-H], 70138 CisH3002; 'HNMR (400
MHz, CDCl3) d: 2.37 (2H, t, J=7.6Hz, H-2), 1.63 (2H, m, H-3), 1.28 (22H, m,
H-4~H-14), 0.80 (3H, t, J=6.4 Hz, H-15); BC NMR (100 MHz, CDCl3) 6: 179.3 (C-1),

33.9 (C-2), 29.7 (C-3~C-12), 24.7 (C-13), 22.7 (C-14), 14.1 (C-15). Z{&% '"H NMR



F1T13C NMR ¥ 5 SCRRU R IE A —5, MU EY 2 NiE+ Ak

a3 AR AR ESI-MS: m/z 419.42 [M+Na]*, 4+ TN CrHseO: 'H NMR (400
MHz, CDCl;) 6: 3.62 (2H, t, J=6.5Hz, H-1), 1.60 (4H, m, H-2, H-3), 1.31~1.23
(46H, m, H-4~H-26), 0.88 (3H, t, J=6.5Hz, H-27); BCNMR (100 MHz, CDCl;) 6:
63.3 (C-1), 33.0 (C-2), 259 (C-3), 29.9 (C-4~C-23), 29.6 (C-24), 32.1 (C-25), 22.9
(C-26), 143 (C-27). ZAb&% 'HNMR Al 13C NMR ¥4 5 SCBRIBHRIE A — 3, #h%
EWAEY 3 NIE k.

WEW 4 HEOOIRGE S (HEE; ESI-MS: m/z 821.30 [M+H]*, 4> 73N Ca3HasOr6:
'HNMR (400 MHz, CD;OD) §: 3.62 (2H, s, H-14), 3.53 (4H, s, H-7, H-7), 3.22
(4H, m, H-20, H-20"), 2.74 (6H, s, H-16, H-16"), 1.75 (4H, m, H-21, H-21"), 1.55
(12H, s, H-17, H-17"), 143 (12H, s, H-18, H-18), 1.00 (6H, t, J=7.5Hz, H-22,
H-22); 13CNMR (100 MHz, CD;OD) 6: 1882 (C-1, C-1"), 1082 (C-2, C-2"), 199.2
(C-3, C-3"), 445 (C-4, C-4"), 172.8 (C-5, C-5"), 111.2 (C-6, C-6"), 17.3 (C-7, C-7"),
105.7 (C-8, C-8", 160.5 (C-9, C-9"), 158.9 (C-10, C-10"), 159.7 (C-11, C-11), 106.8
(C-12, C-12"), 158.7 (C-13, C-13"), 17.0 (C-14), 199.2 (C-15, C-15"), 29.4 (C-16,
C-16"), 25.5 (C-17, C-17"), 24.5 (C-18, C-18"), 208.3 (C-19, C-19"), 46.0 (C-20, C-20"),
17.8 (C-21, C-21"), 14.0 (C-22, C-22"), ZMEH) 'H NMR F1 3C NMR %45 5 SRR
EEA—F, WEEWEY 4 N STIAE ABBA.

&Y s TOMRY: ESI-MS: m/z 295.23 [M+H]", 4+ 139 CisH3003: 'H NMR (400
MHz, CDCl3) 6: 7.14 (1H, dd, J=15.7, 10.1 Hz, H-10), 6.20 (1H, m, H-8), 6.17 (1H,
dd, J=15.6, 9.8 Hz, H-9), 6.07 (1H, d, J=15.7Hz, H-11), 2.53 (2H, t, J=7.5Hz,
H-13), 2.31 (2H, t, J=7.4Hz, H-2), 2.18 (2H, m, H-7), 1.64 (2H, m, H-14), 1.60
(2H, m, H-3), 1.44 (2H, m, H-15), 131 (10H, m, H-4, H-5, H-6, H-16, H-17),
0.89 (3H, t, J=6.9 Hz, H-18); 13C NMR (100 MHz, CDCl3) §: 179.7 (C-1), 34.0 (C-2),
242 (C-3), 28.8 (C-4), 29.0 (C-5), 28.9 (C-6), 33.1 (C-7), 145.6 (C-8), 129.0 (C-9),
143.0 (C-10), 127.9 (C-11), 201.5 (C-12), 40.5 (C-13), 24.6 (C-14), 28.6 (C-15), 31.5
(C-16), 22.5 (C-17), 13.9 (C-18). ZAEY) 'H NMR H1 3C NMR 45 5 SCHRU S 18 1
K=, WEEMEY S HERER A.

&M e HEEHIRGE S (FED; ESI-MS: m/z 415.39 [M+H]', 40 T34 CoHs00; 'H

NMR (400MHZ, CDCI}) 5: 537 (IH’ m, H'6)’ 3.50 (1H7 m, H'3)7 102 (3H7 S,



CHs-19), 0.92 (3H, d, J=6.7Hz, H3-21), 0.84 (3H, d, J=6.0 Hz, H3-29), 0.83 (3H,
d, J=5.6Hz, H3-26), 0.81 (3H, d, J=5.4Hz, H3-27), 0.69 (3H, s, H;-18); 13C NMR
(100 MHz, CDCl3) d: 37.3 (C-1), 31.7 (C-2), 71.8 (C-3), 42.3 (C-4), 140.8 (C-5),
121.7 (C-6), 31.9 (C-7), 31.9 (C-8), 50.1 (C-9), 36.5 (C-10), 21.1 (C-11), 39.8 (C-12),
42.3 (C-13), 56.8 (C-14), 24.3 (C-15), 283 (C-16), 56.1 (C-17), 11.9 (C-18), 19.8
(C-19), 36.2 (C-20), 18.8 (C-21), 33.9 (C-22), 26.1 (C-23), 45.8 (C-24), 29.1 (C-25),
19.4 (C-26), 19.0 (C-27), 23.1 (C-28), 12.0 (C-29). ZAAY '"HNMR F1 13C NMR %
P 5 SCHRUAROE B AR — 8, SR G 6 Hp-14 S I

&M T R OESIRY); ESIMS: m/z507.17 [M+H]*, 4313 N C21H3001s; 'H NMR
(400 MHz, CD;0OD) §: 4.59 (1H, d, J=9.6 Hz, H-1"), 420 (1H, d, J=7.4 Hz, H-1"),
3.80~3.77 (2H, m, H-6"), 3.67 (1H, m, H-6"), 3.50 (1H, m, H-2"), 3.45 (1H, m,
H-6"), 3.40 (1H, m, H-4'), 327 (1H, m, H-5', H-2"), 3.20 (1H, m, H-3"), 3.19 (IH,
m, H-3"), 3.16 (1H, m, H-4"), 3.12 (1H, m, H-5"), 2.47 (3H, s, H-8), 2.08 (3H,
s, H-9); 13C NMR (100 MHz, CDs;OD) d: 108.5 (C-1), 158.1 (C-2), 112.6 (C-3), 162.5
(C-4), 1109 (C-5), 160.0 (C-6), 205.3 (C-7), 33.6 (C-8), 9.47 (C-9), 76.0 (C-1"),
71.7 (C-2"), 79.0 (C-3"), 69.6 (C-4"), 81.9 (C-5"), 60.3 (C-6"), 105.3 (C-1"), 74.5 (C-2"),
76.7 (C-3"), 70.1 (C-4"), 77.3 (C-5"), 61.8 (C-6"). %AW 'HNMR F1 3C NMR ¥
P 5 SCHRU MR E B A —3, B ED T N ST A.

&Y 8 W OHK AR ESI-MS: m/z 241.11 [M+H]*, 773N C12Hi¢0s; 'H NMR (400
MHz, CD;OD) ¢: 7.18 (3H, dd, J=19.0, 8.3 Hz, H-3, H-4, H-5), 6.94 (2H, t, J=9.5
Hz, H-2, H-6), 5.38 (1H, dd, J=9.6, 1.7Hz, H-1"), 4.44 (1H, s, H-4"), 3.88 (1H,
dd, J=9.7, 3.4Hz, H-3"), 3.61 (1H, m, H-2"), 3.39 (1H, m, H-5"), 1.11 (3H, dd,
J=10.1, 6.1 Hz, Me); '3CNMR (100 MHz, CD;OD) ¢: 154.9 (C-1), 1149 (C-2, C-4,
C-6), 129.4 (C-3, C-5), 98.4 (C-1"), 71.1 (C-2"), 70.5 (C-3"), 72.2 (C-4"), 69.8 (C-5"),
16.7 (C-6"). ZAAY) 'HNMR Al BC NMR 4 5 SCHRU iR iE A — 3, S e &9 8
A 1-O-phenyl-a-L-rhamnopyranoside .

&M BEFAR; ESI-MS: m/z 183.07 [M+H]", 70T R A CoH1004: 'HNMR (400
MHz, CDsOD) é: 7.42 (1H, d, J=19Hz, H-2), 741 (1H, dd, J=1.9, 85Hz, H-6),
6.78 (1H, d, J=8.5Hz, H-5), 429 (2H, q, J=7.1 Hz, H-2"), 137 (3H, t, J=7.1 Hz,

H-3"); BCNMR (100 MHz, CD;0OD) ¢: 121.5 (C-1), 114.4 (C-2), 144.8 (C-3), 150.2



(C-4), 116.0 (C-5), 122.1 (C-6), 167.0 (C-1"), 60.3 (C-2"), 132 (C-3"). ZWLAY 'H
NMR FI 3C NMR ##45 5 SCBRUSHROE AR — 80, WS e G 9 8 3.4- R FOR R OB .

&P 10 kA ESI-MS: m/z 353.23 [M+Na] *, 73 72N CisH340s; '"H NMR (400
MHz, CD;0OD) §: 5.55~5.53 (1H, H-10), 5.52~5.51 (1H, H-9), 4.57 (1H, dd, J=4.,
79Hz, H-11), 3.57 (1H, ddd, J=2.1, 6.3, 9.1 Hz, H-13), 3.25 (1H, dd, J=4.0, 63
Hz, H-12), 2.27 (2H, t, J=7.8Hz, H-2), 2.12~2.10 (2H, H-8), 1.60~1.58 (2H, H-4,
H-14a), 1.55~1.53 (1H, H-15a), 1.42~1.40 (1H, H-14b), 1.40~1.38 (2H, H-7), 1.34~1.32
(2H, H-3, H-5, H-6, H-16, H-17, H-15b), 0.90 (3H, t, J=6.6 Hz, Ha-18); 13C NMR
(100 MHz, CD;OD) 6: 176.3 (C-1), 33.6 (C-2), 29.3 (C-3), 24.7 (C-4), 29.1 (C-5),
28.8 (C-6), 29.1 (C-7), 27.4 (C-8), 129.5 (C-9), 132.0 (C-10), 66.6 (C-11), 77.5 (C-12),
71.3 (C-13), 32.4 (C-14), 254 (C-15), 31.3 (C-16), 22.2 (C-17), 13.0 (C-18). %ik
%) 'TH NMR A1 3C NMR #5455 SCERUORIE A — 2, W @ a4 10 J9(2)-11R,128,135-
trihydroxy-9-octadecenoate

AEY 11 REOK A, ESI-MS: m/z433.11 [M+H]", 2> 73 A C2iH20010; 'H NMR
(400 MHz, CDs;OD) d: 8.53 (2H, m, H-2', H-6"), 7.36 (2H, m, H-3', H-5"), 7.03 (1H,
s, H-8), 6.28 (1H, s, H-6), 5.08 (1H, brs, H-1"), 1.63 (3H, s, H-6"); 3C NMR (100
MHz, CD;OD) 4: 1482 (C-2), 1382 (C-3), 177.4 (C-4), 161.9 (C-5), 100.0 (C-6),
162.5 (C-7), 94.6 (C-8), 156.7 (C-9), 106.0 (C-10), 121.6 (C-1"), 130.6 (C-2', C-6"),
116.4 (C-3', C-5"), 160.9 (C-4"), 99.7 (C-1"), 71.6 (C-2"), 72.4 (C-3"), 73.5 (C-4"),
71.4 (C-5"), 18.6 (C-6"). ZALAYI 'HNMR F1 3C NMR #4 5 SCHRROMRIE F A —3, #
LS 11 1L -T-0-a-L- A HEL

WEP 12 BEOK AR ESI-MS: m/z 621.13 [M+H] *, 4> 73 C7H3015: 'H NMR
(400 MHz, CsDsN) ¢: 8.01 (2H, s, H-2', H-6'), 7.27 (2H, d, J=8.7 Hz, H-3', H-5"),
6.96 (1H, d, J=2.0Hz, H-8), 6.79 (1H, d, J=2.0Hz, H-6), 624 (1H, s, H-1""),
6.16 (1H, brs, H-1"), 5.76 (1H, m, H-2"), 4.69 (1H, s, H-2""), 4.66 (2H, m, H-3",
H-5"), 438 (1H, m, H-3"), 428 (1H, d, J=9.5Hz, H-4"), 4.16 (1H, m, H-5"),
1.97 (3H, s, COCH3), 1.63 (3H, d, J=62Hz, H-6"), 1.17 (3H, d, J=6.3 Hz, H-6");
BCNMR (100 MHz, CsDsN) d: 158.5 (C-2), 142.0 (C-3), 178.8 (C-4), 162.2 (C-5),
100.2 (C-6), 162.5 (C-7), 94.7 (C-8), 156.9 (C-9), 103.2 (C-10), 121.1 (C-1"), 131.3

(C-2', C-6", 116.2 (C-3', C-5"), 161.7 (C-4"), 108.3 (C-1"), 71.6 (C-2"), 69.7 (C-3"),



170.4 (3"-COCH3), 20.7 (3"-COCH3), 74.8 (C-4"), 69.1 (C-5"), 17.6 (C-6"), 99.8 (C-1""),
71.4 (C-2"), 712 (C-3"), 73.3 (C-4"), 72.1 (C-5"), 18.4 (C-6"). ZiL&H) 'HNMR
AT 13C NMR ##s 5 SCHRP IR IE B A — B, MUEE WA 12 ML EER-3-0-0-L- (3-O- L1
SR 25 B - 7-O-0-L- B 2 B AT

&P 13 Ek K ESI-MS: m/z 579.17 [M+H], 4> TR A C27H30014: TH NMR (400
MHz, CsDsN) §: 7.78 (2H, d, J=8.4Hz, H-2', H-6'), 6.93 (2H, d, J=8.4 Hz, H-3',
H-5"), 6.73 (1H, brs, H-8), 6.50 (1H, brs, H-6), 5.57 (1H, brs, H-1"), 539 (IH,
brs, H-17), 131 (3H, d, J=6.1Hz, H-6), 0.93 (3H, d, J=5.4Hz, H-6"); 13C NMR
(100 MHz, CsDsN) d: 158.2 (C-2), 136.4 (C-3), 178.9 (C-4), 1622 (C-5), 100.1 (C-6),
162.5 (C-7), 94.6 (C-8), 156.8 (C-9), 103.6 (C-10), 121.3 (C-1"), 131.4 (C-2', C-6"),
1162 (C-3', C-5", 161.7 (C-4'), 106.8 (C-1"), 72.3 (C-2"), 72.1 (C-3"), 73.0 (C-4"),
71.7 (C-5"), 18.1 (C-6"), 99.7 (C-1"), 71.4 (C-2"), 71.2(C-3"), 73.3 (C-4"), 71.9
(C-5"), 184 (C-6"). ZALA&W 'THNMR A1 BC NMR 4 5 SRR HRIEFRA — 3, #HE
ENAE 13 ML R-3-0-0-L- R EHEIE-T7-0-0-L- R 2HEFF

&P 14 KK ESI-MS: m/z 599.43 [M+Na]*, 773N CisHeoOs: 'H NMR (400
MHz, CDCl3+CD;0OD) §: 5.36 (1H, m, H-6), 4.86 (1H, d, J=8.1 Hz, Gle-H-1"), 3.73
(1H, m, H-3a), 3.55~2.40 (6H, m, Glc-H-2'~6'), 1.00 (3H, s, H-19), 0.94~0.69 (12H,
m, H-21, H-26, H-27, H-29), 0.65 (3H, s, H-18); 13C NMR (100 MHz, CDCl5+CD;0D)
5: 37.5 (C-1), 30.4 (C-2), 79.2 (C-3), 46.3 (C-4), 141.3 (C-5), 122.1 (C-6), 32.2 (C-7),
34.4 (C-8), 50.9 (C-9), 37.9 (C-10), 21.8 (C-11), 40.5 (C-12), 42.9 (C-13), 57.9 (C-14),
26.3 (C-15), 304 (C-16), 56.5 (C-17), 12.7 (C-18), 19.3 (C-19), 36.4 (C-20), 19.6
(C-21), 36.4 (C-22), 24.2 (C-23), 45.0 (C-24), 19.5 (C-25), 12.2 (C-26), 23.5 (C-27),
21.2 (C-28), 19.2 (C-29), 101.9 (C-1"), 73.1 (C-2"), 77.1 (C-3"), 69.6 (C-4"), 76.4 (C-5'),
62.6 (C-6"). ZALEH) 'TH NMR Fl 3C NMR 4l 5 SCRRPOHROE A — 5, MUEEED) 14
NEAEE M.

a5 FEMARY: ESI-MS: m/z 149.10 [M+Na]*, 43739 CsHeOs: 'H NMR (400
MHz, CD;OD) §: 9.52 (1H, s, H-1), 7.38 (1H, s, H-4), 6.58 (1H, s, H-3), 4.60 (2H,
s, H-6); 13C NMR (100 MHz, CD;OD) d: 178.1 (C-1), 152.5 (C-2), 123.5 (C-3), 109.5
(C-4), 161.8 (C-5), 56.2 (C-6). ZALEY) 'HNMR 1 13C NMR Hidfs 5 SCHRUSHRIE B A

—H, WMOEEENEY 15 Ty 55 IR



&M 16 g5 (FED; ESI-MS: m/z 487.15 [M+H]*, 73 72N Ca1HasO13: 'H NMR
(400 MHz, CsDsN) §: 8.01 (1H, d, J=6.0Hz, H-2), 6.70 (1H, d, J=2.4Hz, H-8),
6.45 (1H, d, J=2.4, H-6), 6.23 (1H, d, J=6.0Hz, H-3), 5.30 (1H, d, J=2.0 Hz,
H-1"), 5.17 (1H, d, J=72Hz, H-1"), 391 (2H, dd, J=2.0Hz, 3.2Hz, H-2"), 3.90
(1H, m, H-6"), 3.89 (2H, m, H-5"), 3.67 (1H, dd, J=7.2Hz, 9.6Hz, H-2"), 3.63
(1H, m, H-6"), 3.60 (1H, t, J=9.6 Hz, H-3"), 3.58 (1H, m, H-3"), 3.50 (1H, dddd,
J=20, 5.6, 10.0 Hz, H-5"), 3.40 (1H, dd, J=12, 9.6 Hz, H-4"), 3.36 (1H, dd, J=8.0,
10.0 Hz, H-4"), 1.30 (1H, d, J=5.6 Hz, H-6"); 13C NMR (100 MHz, CsDsN) §: 157.1
(C-2), 111.1 (C-3), 1822 (C-4), 163.0 (C-5), 100.4 (C-6), 163.7 (C-7), 95.9 (C-8),
158.2 (C-9), 108.0 (C-10), 99.7 (C-1), 79.1 (C-2"), 79.6 (C-3"), 71.1 (C-4"), 77.6 (C-5"),
62.7 (C-6"), 102.5 (C-1"), 73.0 (C-2"), 72.4 (C-3"), 74.6 (C-4"), 69.9 (C-5"), 18.9
(C-6"). ZAEY) 'HNMR I 3C NMR i 5 CHRP2HRE R A — 2, e ey 16 v
5,7-dihydroxychromone-7-O-neohesperidoside.

a7 TOLE S (PED; ESI-MS: m/z 289.09 [M+H]*, 2+ T3 A Ci2His0s; 'H NMR
(400 MHz, CsDsN) §: 7.82 (1H, d, J=2.0Hz, H-4), 6.80 (1H, d, J=2.0 Hz, H-1),
554 (1H, d, J=3.5Hz, H-1"), 528 (1H, d, J=5Hz, C4-OH), 5.10 (2H, d, J=4Hz,
C2-OH, C3-OH), 4.55 (1H, t, C¢-OH), 2.40 (3H, s, CH;CO); '*C NMR (100 MHz,
CsDsN) 6: 105.4 (C-1), 153.0 (C-2), 138.9 (C-3), 146.7 (C-4), 184.1 (C-5), 27.7 (C-6),
101.9 (C-1"), 72.9 (C-2"), 763 (C-3"), 71.3 (C-4"), 75.0 (C-5"), 62.3 (C-6"). Zib&
Y9 'H NMR Al BC NMR #(# 5 LR P& A — 8, HEEhaW 17 KR
isomaltol-a-D-glucopyranoside.

WE18 HEMA: ESI-MS: m/z 129.06 [M+H]Y, 2+ TN CeHzO3; 'H NMR (400
MHz, CsHsN-ds) d: 6.44 (2H, s, H-3, H-4), 4.88 (4H, s, H-1, H-6); BCNMR (100
MHz, CsHsN-ds) d: 57.5 (C-1, C-6), 156.4 (C-2, C-5), 108.2 (C-3, C-4). ZtEW
'H NMR #1 3C NMR ¥4 5 SCRRPHRIE AR — 8, B e &4 18 24 2,5-WK I — iz .

WEW19 A A ESI-MS: m/z 111.04 [M+H]', 43 T34 CsHeO2; 'H NMR (400
MHz, CsDsN) o: 7.27 (2H, d, J=8.7Hz, H-4, H-5), 6.92 (2H, d, J=8.7 Hz, H-3,
H-6); BCNMR (100 MHz, CsDsN) d: 147.4 (C-1, C-2), 116.7 (C-3, C-6), 120.2 (C-4,
C-5). ZMEY) 'HNMR Al BC NMR 45 5 ORISR IE F A — 3, MUEE S 19 NAHK
.



A 20 AL (FEE); ESI-MS: m/z 169.09 [M+H]*, 473 N CoH1205; 'H NMR
(400MHZ, CSDSN) 5: 641 (3H7 S, H'2’ H‘47 H'6)’ 4.96 (9H’ S, 1'0CH37 3‘OCH3’

5-OCH3); BC NMR (100 MHz, CsDsN) ¢: 156.4 (C-1, C-3, C-5), 107.4 (C-2, C-4,

C-6), 57.1 (1-OCH;, 3-OCH3, 5-OCH3). iZAk&% 'H NMR Al 3C NMR ## 5 SCHk 26K
TERA—, MEENEY 20 5 1,3,5-=HHEIEK,
ER I 5 A AR o B 4 5 AL A 1~20 AL 4R B 1.

07" 2o,

o s
AcO OH OH O
HE 2207 "
12 HO on

™0™ Ny HO o. _tHoO
5 2
4\ /3

B 1 fbE 1~20 B2
Fig.1 The chemical structures of compounds 1-20
2.2 RIMR AR R
I 5E 40 5 TUARFRARAL S0 RAW 264.7 LG JJ RS20, 040 f A7 35 22K T 85% K]



WA DDHAT RN R TEPEVPAN, S5 R WK 1o BHVEZ R & 7 MEED) (48,13, 15~18)
FEHE 80 umol/L H LI A7 % R E T 90%, 3 MEEH (1. 10, 12) 7K E A 80 umol/L
IS (4R A7 TG 38 T 86%. a1, 4. 8. 10, 12, 13, 15~18 ¥ n[#lfi] RAW 264.7 41
MR PGEy, Ho b &4 1 ERBUR BN 35, H ICso N (10.69+0.11) pmol/L.

F 1 LAY LPS B RAW 264.7 ZHHIFEIE K RBEIH PGE, K FHIFEHE ( x+5,n=3)

Table 1 Effects of compounds on cell viability and PGE: levels of LPS-stimulated RAW 264.7 cells ( xts,n=3)

& AT
ICso (pumol/L)
Compound Cell viability (%)

1 86.7 10.69 £ 0.11

4 95.5 1432 £0.35

8 98.2 45.59+0.31

10 89.5 26.37+0.38

12 88.2 24.88 £0.26

13 90.7 17.33+0.12

15 100 32.45+0.15

16 91.3 33.8+0.23

17 93.9 40.3+£0.22

18 99.1 39.89+0.17
S Butein® 99.4 9.51+0.22

TE: TFHPEX I

Note: "Positive control.
3 &ig

ARSI XA T TR E S AT R — R AT, A A AR ) 20 MBS, B4 3 AN
REMRNED (1 40 D A DMEIIRELEY (2. 3. 5. 100, 2 MEEEH (6 Ml
14). 4 DNEEEr (8. 94 190 200, 3 PMHEHH R AN (11~13). 3 PMIYARIEATAD
(15, 17, 18) F 1 MEFEEH (16), HHEY 5. 8~10. 15~18. 20 Jy i X MG E %k
by s/ 380, a2 F 3 1 AR h o 545 3. BRI, HEChIEE R 15
WAL G, XA S 2 M AR IV &A% AU\ Gk E L5, HREE AL
A e HAL G50 o 5 BEAH ORI ST G — B IR 2 M & (n>10 kgD F 4 Btk &
PIRIARIN LSRG PE L 45 TR, &9 1. 4. 8. 10, 12, 13, 15~18 Ky r[ )i RAW 264.7



MR SE R T PGEy, H b &9 1. 40 13 fERRCREUT, 1Cso fH 5514 10.69 + 0.1,
14.32+0.35. 17.33 £0.12 pmol/L. % T 3X &y PE R IR P= W1 98 25 R FAN S ML 72 fi
BE— BT . ARG R — D EE 74D TR Y B, Byt — R R AT A 4
BRI ER Bt — E IR S
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