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8 E. WEERL(Sida szechuensis) —FMEIGAE G RO Z5 JUAEY) , & T TR B I8 B R R AT 903
TINEA G o AW E IR H A 27 153 SR A 48 3 1 i 53 SR FH Rk A €433 | Sephadex LH-20 4
il 24 HPLC 557 B Hod b4y iy A2 o HEAT 43 25 Ak 3l o A BT A NMR 45 3 3% i%(TEKKE
B YIRE5AE T IR 288 (LPS) V5 5 (Y L WA I (RAW 264.7) 1F S RAEBLRL PPN B 43 85 A& W i B0 58
TPE, AR R IR 35 B B 32 O v 3 3 B 15 2 16 NS W, 20 B % 5E A kaempferol-3-0-B8-D-
glucopyranoside (1) ., kaempferol-3-O-rutinoside ( 2) #it & & (3) . 20-hydroxyecdysone (4) . a-ecdysone (5) | 22-
deoxyecdysterone(6) ,abutasterone ( 7) | pterosterone ( 8) | icariside E;(9) . icariside E;(10) | ( +) -syringaresinol
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LAY 1-3 .9-13 16 E XM ZAY - B8 3, PURIG RS SRR 4 50 pmol - LMV E T, 1k
EY1.4.5 T RANH NO A fE R L& 2.3 6-16 HRETEA R EAH] NO A= ug, Hh b &9 2,
3. 11-14 HABSRIPLAR TN, H 10, [H 590 18.63 .40.76 21,46 ,14.32 16.82 42.31 wmol - L', ZHF 5T
SRR T IRERA A B TR PORACR Y B ERG SE T HAR G i R S
AT B 245 U TT A IR A 15 S8 B R AR i

KR B2, WL, Py, S, PIRIGTE

FESES: Q946 ZERERIRED . A X EHE 1000-3142(2022)09-1522-09

Chemical constituents of Sida szechuensis
and their anti-inflammatory activities

LUO Mingchu', SHI Xiaocui'?, SUN Peng'*, LU Jianmei', SONG Xingzhen'?,
JIA Hiuzhen', WU Min"?, XU Youkai'"

KRB 2021-05-11
EE&TB: PEBBETESRRAPA Y« A+ =77 5UF (XTBG-F02) ; H B RL B L WU BBt 5 AR i — il — B R 5F 52 5 7
A 1E( Y6ZK131B01) [ Supported by the 13th Five-Year Project of Xishuangbanna Tropical Botanical Garden, Chinese Academy of
Sciences (XTBG-F02) ; One Belt and One Road Ethnic Medicine Research and Industry Cooperation of the Cooperation Bureau of Chinese
Academy of Sciences ( Y6ZK131BO1) ],
F—1EE . DA (1996-) 554, 0F 587 ) A KR 2584k, (E-mail ) luomingchu@ xtbg.ac.cn,

CEASEE . UL IS0 RSSO 1a R KSR 2k | (E-mail ) xyk@ xtbg.ac.cn,



9 B WIRELE . PRE LR AL 2 oy B TR T MR 5 1523

(1. Key Laboratory of Tropical Plant Resources Sciences and Sustainable Use, Xishuangbanna Tropical Botanical Garden, Chinese Academy
of Sciences, Mengla 666303, Yunnan, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China )

Abstract; Sida szechuensis is a traditional medicine used by Dai people to treat various diseases such as furuncle,
pruritus, bruise and wounds, in Xishuangbanna, Southwest, China. The chemical constituents from the aerial parts of
S. szechuensis and their anti-inflammatory activities in vitro was investigated in this study. Multiple techniques, such as
column chromatography on silica gel, Sephadex LH-20, semi-preparative HPLC, were used to isolate and purify
compounds. Their structures were identified by physicochemical properties and NMR spectral data. All isolated
compounds were evaluated for their nitric oxide (NO) inhibitory effects in lipopolysaccharide (LPS)-induced RAW
264.7 cells. The results were as follows: A total of 16 compounds were isolated from the ethanol extract and identified as
kaempferol-3-0-8-D-glucopyranoside (1), kaempferol-3-O-rutinoside (2), quercetin (3), 20-hydroxyecdysone (4),
a-ecdysone (5), 22-deoxyecdysterone (6), abutasterone (7), pterosterone (8), icariside E5(9), icariside E,(10),
(+) -syringaresinol (11), pinringaresinol (12), balanophonin B (13), N-trans-feruloyl tyramine (14), (-)-loliolide
(15), and palmitic acid (16). Compounds 1-3, 9-13, and 16 were isolated from this plant for the first time. The anti-
inflammatory results showed that except for compounds 1, 4 and 5, all other tested compounds had NO inhibitory
aclivities at the concentration of 50 pmol + L. Especially, compounds 2, 3, 11-14 demonstrated significant anti-
inflammatory activities, with fifty percent NO inhibition concentration (ICy,) at 18.63, 40.76, 21.46, 14.32, 16.82,
42.31 wmol + L™, respectively. The results enrich the chemical constituents of S. szechuensis, clary the material basis of
its anti-inflammatory effect, verify the scientificity of its traditional usage, and provide new insight and scientific
evidence for its further development and utilization in medicine industry.

Key words: Dai medicine, Sida szechuensis, chemical constituents, isolation and identification, anti-inflammatory
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WFEHL( Sida szechuensis) N 55 ZE B B AL 72 )@
T, FE A AET N S = rE AT P A
(B BR 2 e vp B A P A i 25 145, 1982) TR
Hh [ 2 P R M X 4K R VR S — B AL e 24 T
Y, BRI AR P sl H 25k W H TR 9T i
b BE B TR R | BR TR L DA s S e (2
Al 2006 B 7 A5, 2013) , SR, 45X
B2 R AR DT ST AN AT 0B A o B Y
Jr i BN Al gy B A, Rz £
MG P 28 B Sy S K 26 Y 0 R R (W AR T,
2000 i i, 2006 ; 7 %, 2008) . A T H AW
FEZARYAL A 3R, 5405 1% 52 25 I (B AH DG 1Y
PUAR WG VE Ry, A58 R 268 3 1) (5 3% 2 00 8
BRI A i M I D % 5 R 0 4 7 BB Ak 2 o3
177 B s L1558 16 4> AR5 9, JFF
HIHE Z 8 (lipopolysaccharide , LPS) i 5 14 /N L B
Wi 20 RAW 264.7 S AE B B 1L 5 1 9 B R
TGP, LASHT B 12 A8 ) B0 28 05 Mk Y W o R Al O
SRy H A — 20 T 2 R i A 1 S R B R Al

1 AR

1.1 B8 AR FRIKF

111 A# REEEA L 353 F 2020 4F 5 7 13
HRAE A 2 B4 PSR A B 1 A A N il itk B &
B e v R 2 BE P OBL RS 9 B AR 9 T R S 5
RH BT BN E AR A R AT [E R 7 e
VYRR 4 F4t 1l ) Bl Bk A 4 (No. 153662 ) ; RAW
264.7 40 L0 T R B L W S W B A A
1.1.2 LB FiX A ESI-MS( UPLC-IT-TOF, H 4
By B AF Fir ) 5500 MHz % % 2 4% 3 3% {1 ( Avance
111 500, 7% [ Brucker 23 &) ;600 MHz A% ff 3R %
WA (Avance 111 600, £ [# Brucker 23 7)) ; 2 il £
i HPLC fid £ Waters 600 % ( Waters 2996 ¢ &
PRI 25 A0 A I 4% ), £8 3% A28 YMC - Pack ODS-A
(250 mm X 10 mm,S-5 wm,3 mL « min™) ; #2487
e (200 ~300 H, & &L THRAFA);
Sephadex LH - 20 (40 ~ 70 wm, % #& Amersham
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Pharmacia Biotech 28 &) ; /8L A I MCI ( CHP20/
P120,75~150 pm, H AR =22/ ¥])

AW 4 FE ( BSC— 110011 B2-X, 35 g 2% DL 7
AEYE AR A PR W) ) 5 A A B 4 L 5% 57 4 (QP-
80, U NV EMHARAIRAW) ; H &Y
B (NIB-100, T P KB ey A R A F ) 3 2
I 68 3 A% 1% ( MULTISKAN MK3, 2 [ Thermo 2%
Al) .

T25 Ji 380 B0 .96 FLAR (£ Corning 2
A B4R IV FBS (3 [ Gibeo 24 F]) ; DMEM X%
FR%E  PBS . & H B ( LA 851 Biological Industries
D) s R 20 Hb ZEOR A (26 E Sigma A )
Griess 157l \MTS( € [ Promega A H]) ,

1.2 L FH*E

1.2.1 #8555 B R0 T IF 6%
J& S EIRES 3.1 kg, F 95% 1) L BE R IRIZAR 7 d,
FIFR ORI W e 46, AR 3 Wk, G R E
182 g, JNZK A0 # B TR B T, HH 2 B8 2 TR A% B
R EPHAE 60 g, FRHH B T AL AR MCI 5 3% 4
AN ARG B A H B - JK AR R (30 = 70,50 50,
70 : 30,90 : 10) MUK PEB, TLC s AR A5 I A% 1k AH
[ B &R, 435 Fr. 1 ~Fr. 4 DU, B Fr. 2(8
g) B THER IS AE h, AR B B2 2 R & TR AN
iDL Je — P ke A B R OB WR B, B4
Sephadex LH-20 ( H ) ¥ i | 2 #l & HPLC (&
W+ 7K BREEVE R, 75 2045 24k A 1(8.5 mg) |
2(3.0 mg) .4(11.2 mg) .5(10.8 mg) .6(6.1 mg) .
7(4.4 mg) 8(6.5 mg) 9(2.4 mg) 10(2.6 mg, HX
Fr.3(2 g) Fl Fr. 4(8 g) 73 5l B TR (3% AL
ANTE) B R AR by R OB VRN, 45 A
Sephadex LH-20 ( F1 ) DL & 2 il % HPLC, 435I
BELEY 3(3.4 mg) 11(2.8 mg) 12(4.1 mg) .
13(3.2 mg) .14 (4.8 mg) MILA ¥ 15(3.5 mg) |
16(11.0 mg) ,fbAEWEEIILE 1,

1.22 HEEW T RAW 264.7 411 ffi F§ DMEM
SEAKEFR L (10%FBS, 1% 5 % WHEE) , 18 37
C 5% CO, ARG FRAR 5%, WPRal T X 84
KR LHIL 3% B R B2 T I 1005180 A 96
fLH, B9l 100 wL, WEBERSFR 18 h )5, 25 4L inA
SERREFRIEL RN A LW E R 1 pg - mL' 7
ZWE(LPS) (58 A4 5 5k | 52 50 20 7E A A 40 1) Al
EATAZH S K 50 wmol - LTINS, B
X R Ay i ZE K A2 ( dexamethasone , Dex ) , AP 24 h

J& T2 IR Griess il 50 AR MESRVEAL 3 . [ — LRI
200 ML #2 JE TS 9500 7 20 O

BT A S U E 3 AN AL, 45 R LASF- X (N s
brifE2EFIR . B SPSS 25.0 # AT LR 2 Oy
Z5PHT A Dunnett” s 22 51 Fb 38 56 2k 43 B 55 56 9
ol , P<0.0582 %2y W E M2 5 R 1 H 43 #r
T EETH I 1C, 18 .

2 EREA

21 WEMEHETE

k& 1 AR S IK U
C, H,0, ,ESI-MS m/z:449 [ M+H ]*,'H NMR
(500 MHz, CD,0D) &: 8.10 (2H, d, J=8.9 Hz,
H-2',6'), 6.89 (2H, d, J=8.9 Hz, H-3", 5'),
6.42 (1H, d, J=2.1 Hz, H-8), 6.22 (1H, d, J=
2.1 Hz, H-6), 5.15 (1H, d, J=7.8 Hz, H-1"),
3.83-3.42 (6H, overlap, H-2"-6") ,°C NMR (125
MHz, CD,0D) &; 179.69 (C-4), 166.03 (C-7),
163.08 (C-5), 161.60 (C-4"), 159.06 (C-9),
158.51 (C-2), 135.57 (C-3), 132.36 (C-2',
6'), 122.69 (C-1"), 116.10 (C-3", 5"), 105.67
(C-10), 104.94 (C-1"), 99.87 (C-6), 94.73 (C-
8), 77.13 (C-5"), 75.02 (C-3"), 73.01 (C-2"),
70.01 (C-4"), 61.98 (C-6"), LA I %l 5 SCiik
(W75 2010) HEA — 3, il % %€ B kaempferol-3-
0-B-D-glucopyranoside ,

ka2 wmETLEMUH K, oFLH
C,,H,,0, ESI-MS m/z:595 [ M+H ]*,'H NMR
(500 MHz, CD,0D) &: 8.08 (2H, d, J=8.9 Hz,
H-2',6'), 6.90 (2H, d, J=8.8 Hz, H-3", 5'),
6.42 (1H, d, J=2.0 Hz, H-8), 6.22 (1H, d, J=
2.0 Hz, H-6), 5.14 (1H, d, J=7.2 Hz, H-1"),
452 (1H, d, J=1.6 Hz, H-1"), 1.13 (3H, d,
J=6.2 Hz, H-6")_,”C NMR (125 MHz, CD,0D)
8: 179.41 (C-4), 166.24 (C-7), 163.07 (C-5),
161.53 (C-4"), 159.39 (C-2), 158.62 (C-9),
135.51 (C-3), 132.38 (C-2', 6'), 122.77 (C-
1), 116.14 (C-3', 5"), 104.63 (C-10), 104.58
(gle C-1"), 102.44 (rha C-1"), 100.05 (C-6),
94.91 (C-8), 78.15 (gle C-3"), 77.23 (glc C-
5"), 75.77 (gle C-2"), 73.89 (rha C-4"), 72.29
(gle C-4"), 72.10 (rha C-3"), 71.45 (rha C-2"),
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69.74 (rha C-5"), 68.56 (glc C-6"), 17.92 (rha
C-6") , bR 5 3Gk (5 A4S, 2007 ) HeA —
L, W% 52 N kaempferol-3-O-rutinoside

a3 wmOam K, 01Uk CsH,0,,
ESI-MS m/z:303 [ M+H ]*,'"H NMR (500 MHz,
CD,0D) 8. 7.74 (1H, d, J=2.1 Hz, H-2"), 7.64
(1H, dd, J=8.4, 2.1 Hz, H-6"), 6.89 (1H, d,
J=8.5 Hz, H-5'), 6.40 (1H, d, J=2.0 Hz, H-
8), 6.19 (1H, d, J=2.0 Hz, H-6)."” C NMR
(125 MHz, CD,0D) &: 177.34 (C-4), 165.66 (C-
7), 162.53 (C-9), 158.26 (C-5), 148.77 (C-2),
146.24 (C-3"), 137.24 (C-3), 124.15 (C-1"),
121.66 (C-6"), 116.22 (C-5"), 115.98 (C-2'),
104.50 (C-10), 99.25 (C-6), 94.41 (C-8), I
IREHE 5 SOk (R LA, 2013) AR — 3%, S e
Hit iz 2 (quercetin)

&4 [, o418 C, H, 0,
ESI-MS m/z:481 [ M+H ]*,"H NMR (500 MHz,
CD,0D) §: 5.77 (1H, d, J=2.5 Hz, H-7), 3.91
(1H, d, J=3.0 Hz, H-3), 3.80 (1H, ddd, J=
12.1, 4.5, 3.1 Hz, H-2), 3.27 (1H, dq, J=
10.6, 1.4 Hz, H-22), 3.11 (1H, ddd, J=10.4,
7.4,2.5Hz, H-9), 1.17 (3H, s, 27-0CH,) , 1.16
(3H, s, 26-OCH,), 1.15 (3H, s, 21-OCH,),
0.93 (3H, s, 19-OCH,), 0.85 (3H, s, 18-
OCH,).”C NMR (125 MHz, CD,0D) §: 206.44
(C-6), 167.97 (C-8), 122.13 (C-7), 85.21 (C-
14), 78.40 (C-22), 77.89 (C-20), 71.29 (C-
25), 68.69 (C-2), 68.50 (C-3), 51.77 (C-5),
50.51 (C-17), 49.85 (C-13), 42.38 (C-24),
39.26 (C-10), 37.35 (C-1), 35.06 (C-9), 32.84
(C-4), 32.50 (C-15), 31.77 (C-12), 29.71 (C-
27), 28.95 (C-26), 27.32 (C-16), 24.41 (C-
19), 21.51 (C-11), 21.49 (C-23), 21.05 (C-
21), 18.05 (C-18) , k%45 SCHk ( Darwish &
Reinecke, 2003) & A& — #, fi % & & 20-
hydroxyecdysone

e s a@s i, 5 +xXh CyH, O
ESI-MS m/z:465 [ M+H ]*,"H NMR (500 MHz,
CD,0D) &: 5.82 (1H, d, J=2.6 Hz, H-7), 3.96
(1H, d, J=3.0 Hz, H-3), 3.92~3.80 (1H, m,
H-2), 3.60 (1H, ddd, J=10.2, 3.2, 1.7 Hz, H-

22), 3.16 (1H, ddd, J=10.2, 7.0, 2.6 Hz, H-
9),2.39 (1H, dd, J=12.9, 4.5 Hz, H-5), 1.21
(3H, s, 27-CH,), 1.20 (3H, s, 26-CH,), 0.98
(3H, s, 19-CH;), 0.96 (3H, d, J=6.8 Hz, 21-
CH,), 0.74 (3H, s, 18-CH,).,"” C NMR (125
MHz, CD,0D) 8: 206.53 (C-6), 167.62 (C-8),
122.01 (C-7), 85.08 (C-14), 75.25 (C-22),
71.41 (C-25), 68.70 (C-2), 68.51 (C-3), 51.78
(C-5), 48.80 (C-17), 48.13 (C-13), 43.45 (C-
20), 42.25 (C-24), 39.24 (C-10), 37.36 (C-1),
35.25 (C-9), 32.88 (C-4), 32.08 (C-12), 32.04
(C-15), 29.61 (C-27), 29.10 (C-26), 27.01 (C-
16), 25.33 (C-23), 24.48 (C-19), 21.58 (C-
11), 16.20 (C-18), 13.34 (C-21), FR¥EYS
SCHk ( Budesinsky et al., 2008 ) FEA —Z , {4 8 N
a-ecdysone

wae HEHW, X C,yH,O0, ESI-
MS m/z:465 [ M+H ]*,'H NMR (500 MHz,
CD,0D) &: 5.82 (1H, d, J=2.6 Hz, H-7), 3.96
(1H, d, J=3.0 Hz, H-3), 3.84 (1H, ddd, J=
12.2, 4.5, 3.1 Hz, H-2), 3.16 (1H, ddd, J=
11.3, 7.1, 2.3 Hz, H-9), 1.28 (3H, s, 21-CH,) ,
1.20 (6H, s, 26, 27-CH,), 0.97 (3H, s, 19-
CH,), 0.86 (3H, s, 18-CH,)."” C NMR (125
MHz, CD,0D) &: 206.46 (C-6), 168.10 (C-8),
122.08 (C-7), 85.52 (C-14), 75.98 (C-20),
71.47 (C-25), 68.70 (C-2), 68.51 (C-3), 53.34
(C-5), 51.80 (C-17),48.06 (C-13), 45.89 (C-
24), 45.49 (C-22), 39.26 (C-10), 37.36 (C-1),
35.05 (C-9), 32.87 (C-4), 32.38 (C-15), 31.58
(C-12), 29.34 (C-27), 29.10 (C-26), 26.47 (C-
19), 24.40 (C-21), 21.97 (C-11), 21.51 (C-
16), 20.11 (C-23), 18.13 (C-18) ., FR¥iE Y
SCHR (FE 7k B %, 2001 ) FE A — B, 8O N 22-
deoxyecdysterone ,

&1 HeEs &, o+ C,H,0,, ESI-
MS m/z:497 [ M+H ]*,"H NMR (500 MHz, CD,
OD) 6. 5.82 (1H, d, J=2.6 Hz, H-7), 3.95
(1H, d, J=2.9 Hz, H-22), 3.84 (1H, ddd, J=
12.1, 4.4, 3.0 Hz, H-3), 3.66 (1H, dd, J=
10.4, 2.0 Hz, H-2), 3.53 (1H, dd, J=9.6, 2.1
Hz, H-24), 3.16 (1H, ddd, J=10.7, 5.2, 2.0
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Hz, H-9), 1.23 (3H, s, H-21), 1.20 (3H, s, H-
27), 1.16 (3H, s, H-26), 0.97 (3H, s, H-18),
0.90 (3H, s, H-19).,” C NMR ( 125 MHz,
CD,0D) 6. 206.44 (C-6), 167.92 (C-8), 122.17
(C-7), 85.22 (C-14), 80.37 (C-24), 78.48 (C-
22),77.82 (C-20), 73.40 (C-25), 68.71 (C-2),
68.52 (C-3), 51.80 (C-5), 50.49 (C-17), 48.61
(C-13), 39.27 (C-10), 37.36 (C-1), 35.10 (C-
9), 32.98 (C-23), 32.87 (C-4), 32.48 (C-15),
31.79 (C-12), 26.26 (C-26), 24.50 (C-27),
24.41 (C-19), 21.57 (C-16), 21.52 (C-21),
21.00 (C-11), 18.08 (C-18), k& %¥d 5 SCibk
(7% & M 55, 2010) & A — B, B % & N
abutasterone

k&8 LmEkes s, C,H,0,, ESI-MS
m/z:481 [ M+H ]*,'"H NMR (500 MHz, CD,0D)
6:5.82 (1H, d, J=2.5 Hz, H-7), 3.96 (1H,
brs, H-3), 3.85 (1H, dt, J=11.5, 3.5 Hz, H-
2),3.64~3.60 (1H, m, H-24), 3.60~3.57 (1H,
m, H-22), 3.16 (1H, m, H-9), 1.22 (3H, s, H-
21), 0.98 (3H, s, H-19), 0.96 (3H, d, J=6.9
Hz, H-27), 0.92 (3H, d, J=6.9 Hz, H-26),
0.90 (3H, s, H-18)." C NMR ( 125 MHz,
CD,0D) 6. 206.43 (C-6), 167.90 (C-8), 122.16
(C-7), 85.19 (C-14), 77.74 (C-20), 77.55 (C-
22), 77.45 (C-24), 68.70 (C-2), 68.51 (C-3),
51.79 (C-5), 50.44 (C-17), 48.58 (C-13),
39.26 (C-10), 37.36 (C-1), 35.74 (C-23),
35.09 (C-9), 34.10 (C-25), 32.87 (C-4), 32.49
(C-12), 31.77 (C-15), 24.41 (C-19), 21.54 (C-
16), 21.54 (C-11), 20.95 (C-21), 19.36 (C-
27), 18.05 (C-18), 16.97 (C-26), FR¥EHES
SCHR (g SCHT 55, 2006 ) He A — B, B E R
pterosterone

ka9 BT ERBAK, 5T H
C,H,,0,  ESI-MS m/z:523 [ M+H ]°,'H NMR
(500 MHz, CD,0D) 6. 6.94 (1H, s, H-2"), 6.92
(1H, s, H-6"), 6.61 ~6.55 (3H, overlap, H-2,
7',5), 6.49 (1H, dd, J=8.0, 2.0 Hz, H-6),
6.31 (1H, dt, J=15.8, 5.7 Hz, H-8'), 4.69
(1H, d, J=7.5 Hz, H-1"), 4.23 (2H, d, J=5.7,
H-9'a, 9'b), 4.02~3.93 (1H, m, H-8), 3.84
(3H, s, OCH;-3"), 3.78 (2H, overlap, H-9a, 6"

a), 3.70 (3H, s, OCH,-3), 3.68 (2H, overlap,
H-9b, 6"b), 3.49~3.39 (3H, overlap, H-2", 3",
47) . 3.16~3.11 (1H, m, H-5"), 2.98 (1H, dd,
J=13.8, 5.6 Hz, H-7a), 2.73 (1H, dd, J=13.8,
9.3 Hz, H-7b) ., C NMR (125 MHz, CD,0D) 8.
153.46 (C-3"), 148.41 (C-3), 145.36 (C-4) ,
144.99 (C-4"), 138.96 (C-5"), 135.38 (C-1"),
133.19 (C-1), 131.50 (C-7"), 129.64 (C-8"),
122.58 (C-6), 119.13 (C-6"), 115.64 (C-2),
113.71 (C-5), 109.06 (C-2"), 105.35 (C-1"),
78.09 (C-3"), 77.87 (C-5"), 75.95 (C-2"),
71.24 (C-4") . 66.82 (C-9), 63.68 (C-9'), 62.44
(C-6"), 56.35 (C-10), 56.22 (C-10"), 42.81
(C-8), 39.17 (C-7) . b iR%HE 5 3CHk (Van et
al., 2008) FEAR —F , M4 E K icariside Es,

G 10 HE T E KR, 57X H
C, Hy 0, ESI-MS m/z:525 [ M+H ]*,'H NMR
(600 MHz, CD,0D) &: 6.71 (2H, br s, H-2',
6'), 6.56~6.52 (2H, m, H-2, 5), 6.46 (1H,
dd, J=8.1, 2.0 Hz, H-6),4.60 (1H, d, J = 7.2
Hz, H-17), 3.95 (1H, m, H-8), 3. 82(1H, m,
H-6"a), 3.79 (3H, s, 3'- OCH,), 3.76(1H, m,
H-9a), 3.74 (1H, m, H-6"b), 3.68 (3H, s, 3-
OCH,), 3. 65(1H, m, H9b), 3.56 (2H, t, J=
6.4 Hz, H9'a, H-9'b), 3. 44 (1H, m, H-3"),
3.40 (1H, m, H-2"), 3. 32 (1H, m, H-4"),
3.11 (1H, ddd, J=8.6, 5.3, 2.4 Hz, H-5") , 2.97
(1H, dd, J=13.8, 5.5 Hz, H-7a), 2.70 (1H,
dd, J=13.8, 5.5 Hz, H-7b), 2.63(2H, t, J=7.8
Hz, H-7'a, H-7'b), 1.85~1.76 (2H, m, H-8'a,
H-8'b). "C NMR (150 MHz, CD,0D) &: 153.10
(C-3"), 148.38 (C-3), 145.29 (C-4), 143.57
(C-4"), 140.33 (C-1"), 138.54 (C-5"), 133.34
(C-1), 122.58 (C-6), 120.33 (C-6'), 115.61
(C-2), 113.63 (C-5), 111.70 (C-2'), 105.58
(C-1"), 78.06 (C-3"), 77.87 (C-5"), 75.95 (C-
27) . 71.23 (C-4") , 67.08 (C-9) , 62.46 (C-6")
62.20 (C-9'), 56.31 (C-10), 56.22 (C-10'),
42.79 (C-8), 39.21 (C-7), 35.59 (C-8"), 33.14
(C-7") . BRGSOk (2 5R 55, 2014) KA
— & WU SE N icariside E,.

& 11w aA K, 47X €, Hy Oy
ESI-MS m/z:419 [ M+H ]*,"H NMR (500 MHz,
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CD,0D) &: 6.67 (4H, s, H-2, 6, 2", 6"), 4.73
(2H, d, J=4.1 Hz, H-7, 7'), 4.36~4.20 (2H,
m, H-9), 3.89 (2H, dd, J=9.1, 3.5 Hz, H-9"),
3.86 (12H, s, -OCH,x4), 3.18~3.12 (2H, m,
H-8, 8'),"”C NMR (125 MHz, CD,0D) §; 149.35
(C-3",5,3",5"), 136.19 (C-4', 4"), 133.13
(C-1", 1"), 104.49 (C-2", 6', 2", 6"), 87.63
(C-2, 6), 72.76 (C-4, 8), 56.79 (C-3', 5", 3",
5"-0CH,), 55.52 (C-1, 5), b iR% ¥ 5 3cmk
(Wang et al., 2009) — &, B & N (+)-
syringaresinol ,

aEw 12 EEEEK, 557X C,0H,, 04, ESI-
MS m/z:359 [ M+H ]",'H NMR (500 MHz,
CD,0D) 8: 6.96 (2H, d, J=2.0 Hz, H-2, 2'),
6.82 (2H, dd, J=8.2, 2.0 Hz, H-6, 6"), 6.78
(2H, d, J=8.1 Hz, H-5, 5"), 4.72 (2H, d, J=
4.3 Hz, H-7,7'), 4.24 (2H, dd, J=9.0, 6.8 Hz,
H-9«, 9'a), 3.87 (6H, s, -OCH,x2), 3.85 (2H,
dd, J=9.0, 3.6 Hz, H-98, 9'8), 3.15 (2H, m,
H-8,8"),"”C NMR (125 MHz, CD,0D) §: 149.13
(C-3,3"), 147.33 (C-4,4"), 133.80 (C-1, 1"),
120.06 (C-6, 6"), 116.07 (C-5, 5"), 110.97 (C-
2,2'),87.53(C-7,7"), 72.61 (C-9,9"), 56.40
(C-OCH,x2), 55.38 (C-8, 8'), FiR%dE 5 Cmk
(In et al., 2015) FEAR—F, % E A pinoresinol ,

EW 13 TERKAK, 571 C0H,0;,
ESI-MS m/z:371 [ M+H ]*,"H NMR (500 MHz,
CD,0D) 8. 6.98 (1H, d, J=2.0 Hz, H-3"), 6.95
(1H, d, J=1.9 Hz, H-3), 6.85 (1H, dd, J=7.8,
1.8 Hz, H-5"), 6.84 (1H, dd, J=7.8, 1.8 Hz, H-
5), 6.83 (1H, d, J=7.8, H-6"), 6.80 (1H, d,
J=7.8, H-6), 5.40 (1H, d, J=3.9 Hz, H-7'),
5.24 (1H, d, J=3.9 Hz, H-7), 4.30 (1H, dd,
J=9.4, 6.9 Hz, H9'a), 4.04 (1H dd, J=9.5,
6.9 Hz, H-9'B), 3.88 (3H, s, 2'-0CH,), 3.87
(3H, s, 2-OCH,), 3.67 (1H, m, H-8'), 3.40~
3.34 (1H, m, H-8).” C NMR ( 125 MHz,
CD,0D) &: 179.69 (C-9), 149.39 (C-2"),
149.18 (C-2), 148.27 (C-1"), 147.49 (C-1),
133.19 (C-4"), 132.39 (C-4), 119.79 (C-5"),
119.50 (C-5), 116.43 (C-6'), 116.16 (C-6),
110.59 (C-3"), 109.69 (C-3), 87.18 (C-7"),

85.09 (C-7), 73.80 (C-9"), 56.48 (C-2"), 56.33
(C-2), 54.45 (C-8'), 51.02 (C-8), Fir%HESs
SCHR (Ma et al., 2013) AR — 8, MUK E H
balanophonin B,

k& 14 Ak, 55+ 0 C H,O0,N,
ESI-MS m/z:336 [ M+Na]*,'"H NMR (500 MHz,
CD,0D) &: 7.43 (1H, d, J=15.7 Hz, H-8'),
7.11 (1H, d, J=2.0 Hz, H-2"), 7.05 (2H, d,
J=8.4 Hz, H-2, 6), 7.02 (1H, dd, J=8.2, 2.0
Hz, H-6"), 6.79 (1H, d, J=8.2 Hz, H-5"), 6.71
(2H, d, J=8.4 Hz, H-3, 5), 6.40 (1H, d, J=
15.7 Hz, H-7"), 3.88 (3H, s, -OCH,), 3.46
(2H, dd, J=8.0, 6.8 Hz, H-8),2.75 (2H, t, J=
7.4 Hz, H-7) .,”C NMR (125 MHz, CD,0D) §:
169.19 (C-9"), 156.95 (C-4), 149.98 (C-4"),
149.32 (C-3"), 142.05 (C-7"), 131.29 (C-1),
130.73 (C-2, 6), 128.19 (C-1"), 123.24 (C-
6'), 118.66 (C-8'), 116.49 (C-5"), 116.26 (C-
3,5), 111.50 (C-2"), 56.36 (C-OCH,), 42.55
(C-8), 35.81 (C-7), b iR%#s 5 CHk (Kan et
al., 2011) 3& A — B, # % & N N-trans-feruloyl
tyramine

fk&W1s s, 5+ C H,0,, ESI-
MS m/z:197 [ M+H ]",'H NMR (500 MHz,
CD,0D) 8. 5.76 (1H, s, H-7), 4.31~4.13 (1H,
m, H-3), 2.43 (1H, dt, J=14.0, 2.5 Hz, H-
4a), 2.00 (1H, dd, J=14.3, 2.3 Hz, H-2a),
1.77 (3H, s, CH;-9), 1. 74( 1H, dd, J=14.0,
4.0, H-48), 1.54 (1H, dd, J=14.4, 3.7 Hz, H-
28), 1.48 (3H, s, CH,-10 ), 1.28 (3H, s, CH,-
11), “C NMR (125 MHz, CD,0D) §: 185.69 ( C-
8), 174.44 (C-6), 113.34 (C-7), 88.96 (C-5),
67.25 (C-3), 47.98 (C-4), 46.44 (C-2), 37.19
(C-1), 31.02 (C-9), 27.43 (C-11), 26.96 (C-
10) . bR %R 5 SCHk (2555, 2010) A — 2,
W TE O () -loliolide,

fk&® 16 H @R &, CHy,0,, ESI-MS
m/z:255 [M-H]",'"H NMR (500 MHz, CDCI,) §:
2.32 (2H, t, J=7.5 Hz, —CH,-COOH), 1.62
(2H, m, J=7.5 Hz, -CH,-CH,-CH,), 0.87 (3H,
t, J=6.9 Hz, —-CH,-CH,), "C NMR (125 MHz,
CDCl,) 8: 177.68 (s), 33.97 (t), 32.06 (t),
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OH
0 N
H o)
HO HO" .70
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K1 e 1-16 R4

Fig. 1 Structural formulas of compounds 1-16

29.82 (t), 29.8 (t)1, 29.79 (t), 29.73 (1),
29.59 (t), 29.50 (t), 29.40 (t), 29.24 (t),
24.92 (1), 22.83 (1), 14.25 (q)., FR¥HES X
R 2 i 45, 2002 ) JEAS — 350, i % 78 0 B e R
( palmitic acid) ,

22 MAFEMRER

FIFH MTS ¥ K DU 48 B % 77 % 30, 55 BT 1 X i
HAHLE, M E N 50 wmol - L7 IF, FF Ak & 9y 1 41
Mg 71 4 K F 100%, 2= B B i 4k & 99 X RAW
264.7 AR TCA M B (] 2. A) .

I 9 E BE RS0 % B, 5 25 (L4 M LE, LPS
) NO BB s , RIS N, 5 LPS
AL, 7E 50 pmol + LW E T , fbE5W 1.4.5
JTCHA AN NO AE AR A B 2.3.6-16 XJ6E
E—E R EAE NO AR o kA 2.3,
11-14 #ifi] NO A= (B J1 5 B2 10 pumol - L7

4 b FER AN A 25 (18] 2:B) 5 3 — 20 X FLHEAT W
BREZf L, 45 R KW, fb 51 2.3 . 11-14 X] NO
P (A ) 30 249 5 ok B MM, 1G5 {20 31 0 18.63
40.76 21.46 ,14.32 ,16.82 42.31 pmol - L,

3 Wik 5 4k
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B3 (AW 1-3) SR M 5 4
(&M 4-8) ENRE 2N (L&YW 9.10) K
NEZHK 3N (A 11-13) Bk 1 A~ (e aW
14) HEEFEK 1A (kB 15) Vg2 1 4
(lkawie) ., Hr 4G 1-3 9-13 16 ¥ W 1Ei%
Y E R AR

ERE LI AR 327 30 44 Py sl 1R A0 R 2R 1) o i3
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Fig. 2 Effects of compounds 1-16 on cell viability (A) and NO production stimulated by LPS in RAW 264.7 cells (B)

51 % 1 R 38 )5 480 1k s 7, 5 10 AR v JHG At o B 5k
B RA R RBEY(THRHAE,2021) , AUFRF
FHLPS i 5 RAW 264.7 41l 7= 4= NO Jg 3T £
B A AL AW ISR R IR R EE PR
TEPER T AR IR R & W, B & T 300 & 0k i
RUKNEZE ., O A 5T 2R B, B0 &0k iR 78 K fig 2
LR Bl P A P R DL RO 5
J7 T EA B (TS ,2013)  Hd b 8
TR AR AR S 56 v 45 B B IE  (H 122 28 4 B R 9 1
IR 2R i AN B A, LAk, FEARBIF 5T, 35 7 1
Hh B 3 e T W R R A B WP R ACR IR
M, HALFR R A Wb B 1k
F 20 M5 49 L B AR 1 3 iz 4 ik Ak 45 T LA —
FEAE (B — %45 ,2010) . 25 bl s i R FZH 4
YA 5 A5y 2, KR HICZE £ R TR A0 36 7 1 0 ik
B PIREE  BRAT I 00 | DDA 5 S5 0E R B VA A
— R B A

AW & TR RO A2 sy, R T
BAPRBCR Y R IERE, 56 0E T H A B8] %
FIRLEE A He e — 25 FF & R 4 T L S R
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