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Chemical constituents of Fissistigma bracteolatum
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XUE lJinfeng, XUE Guimin
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Abstract: Objective To investigate the chemical constituents of Fissistigma bracteolatum. Methods The 95% ethanol extract of
F. bracteolatum was successively separated by solvent partitioning, macroporous resin, silica gel, MCI, Sephadex LH-20, ODS column
chromatography, and semi-preparative HPLC to obtain individual compounds. Their structures were elucidated using modern
spectroscopic techniques such as NMR and MS. An in vitro inflammatory model was established using lipopolysaccharide (LPS)-
stimulated RAW264.7 macrophages to evaluate the anti-inflammatory activity of the isolated compounds. Results A total of 22
compounds were isolated from F. bracteolatum, comprising of 12 flavonoids, 8 amides, 1 lignan, and 1 lactone. These were
determined as: 5,7-dihydroxy-6,8-dimethoxyflavone (1), 5-hydroxy-7,8-dimethoxyflavone (2), quercetin (3), rutin (4), 5,7,8-
trimethoxydihydroflavone (5), 5,6,8-trimethoxy-7-hydroxydihydroflavone (6), 6,7-dimethoxy-8-hydroxydihydroflavone (7), (2S5)-7-
hydroxy-6,8-dimethoxydihydroflavone (8), dihydroquercetin (9), aromadendrin (10), 4,2',6"-trihydroxy-3"4'-dimethoxy-
dihydrochalcone (11), 2',6'-dihydroxy-4'-methoxydihydrochalcone (12), N-trans-sinapoylmethoxytyramine (13), N-[2-(4-hydroxy-3-
methoxyphenyl)ethyl]-3-phenyl-2-propenamide (14), (E)-3-(4-hydroxy-3-methoxyphenyl)-N-phenethyl-acrylamide (15), N-trans-
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feruloyltyramine (16), N-trans-p-coumaroyltyramine (17), N-cis-feruloyltyramine (18), cis-N-feruloyl-3-O-methyldopamine (19),

cannabisin D (20), 3-caffeoyl-2-methyl-D-erythronic acid-1,4-lactone (21), and (—)-syringaresinol (22). Conclusion Compounds 1,

7, 9—11, 13—15, 17, 19, and 21 were isolated from the genus Fissistigma for the first time.The anti-inflammatory activity results
demonstrated that compounds 5, 9 , 13 , and 16 significantly inhibited the release of nitric oxide in LPS-induced RAW264.7

macrophages.

Key words: Annonaceae; Fissistigma bracteolatum Chatterjee; dihydroquercetin; aromadendrin; N-trans-feruloyltyramine; anti-

inflammatory activity

Hew RNFE 7 K8 (Annonaceae) JINES A&
W% 5 JNEE K Fissistigma bracteolatum Chatterjee [
MRB, T E A T8 R LA [ 25 g D R R X
AN 10 E A R N 1 U= AN RE A N - N e K
AL Z RN, EEAFR A
K. miE HAR VR DI R R AER),
o B i M A= BB 73 AT RO B 253 7T
KW, ZEEYRIA S Bos B PURREL $T
RO PO PP, HUE RO E .
XS HEE RIX— A2 WS, Lien 510N
ZAEYH I AR R 5 S HEZE M EY) . W S
RIZAED T GRSV BA ARG =i
TERAHEE RGO RV BN R B, AT
AR — BT EHE R E .

AT RIEB > Eaife 22 Mes
Yo, 73S TE N 5,7- —FedE-6,8- — LTI (5,7-
dihydroxy-6,8-dimethoxyflavone, 1), 5-f£%&-7,8-—
LR (5-hydroxy-7,8-dimethoxyflavone, 2).
Wiz % (quercetin, 3). /] (rutin, 4). 5,7,8-=
PR A5l (5,7,8-trimethoxyflavanone, 5).
5,6,8- = WA Jk-7-Fa L S (5,6,8-tri-methoxy-
7-hydroxylflavonone, 6). 6,7- 4 3E-8-52 3 5
il (6,7-dimethoxy-8-hydroxydihydroflavone, 7)+
28-7-$23-6,8- — WA I A BB (25-7-hydroxy-
6,8-dimethoxyflavanone, 8). W& & (dihydro-
quercetin, 9). #FFHFZH (aromadendrin, 10). 4,2',6'"
—REIA-HARE A AR (426"
trihydroxy-3'4'-dimethoxyphenydrochalcone, 11)-
29,6~k FEEIE T A A HE (2,6-dihydroxy-
4'"-methoxydihydrochalcone, 12). N-trans-sinapoyl-
methoxytyramine (13). N-[2-(4-hydroxy-3-methoxy-
phenyl)ethyl]-3-phenyl-2-propenamide (14). (E)-3-
(4-hydroxy-3-methoxyphenyl)-N-phenethyl-acrylamide
(15). N-J 2B 28 Mt 5 5% e ( N-trans-feruloyl-
tyramin, 16). N-X -0 7 SRR E (4-N-trans-p-

coumaroyltyramine, 17) . N-cis-feruloyltyramine (18).
cis-N-feruloyl-3-O-methyldopamine (19). cannabisin
D (20). 3-MMEER R -2- 1 H-D- 7R 6E HEIR - 1,4- N iR
( 3-caffeicacid-2-methyl-D-erythritolacid-1,4-lactone ,
21). (-)-syringaresinol (22). HH L EM 1. 7. 9~
11, 13~15. 17. 19, 21 A EXMIREAJE 5
B3], JERH LPS 55 RAW264.7 4l 28 A1
BEATHUARIEEPRO . (LB 5. 9. 130 16 KILH
BE PRGN
1 XEEMH

Bruker DRX-500 B4 S AZ LR CHol [ A 6
AT ); Bruker maxis HD Y K AT A [A] i 1 ({2 [F
i€ 5 A 7); AB SCIEX Qtrap 5500 s B F 4 (3£
AB SCIEX A#]); FEREELE LCS0 B e il %9
M GEESEALTRHEAAIRAF]D;  Agilent
1260 Infinity I = RGBAH Gl A (S8 [ 2230 R
/NH]); Biofuge stratos g IR B Ol (CEEFEER
KAT]); SpectraMax Plus 384 4= KEEARIX (45
7 FAXES A F]);s Easy pure 11 8256 = A /KX (32
EZRER K AF]D: —20 CR 4 CUkf (B BRIk
MAHBRAED: 311 8 ZE IR (GEEZEER K
AH]))e MCICH A =350 52 4 7] D; YMC-Pack ODS-
A iR (HA YMC AFRAR]D; Sephadex LH-20
(%fi£: Amersham Pharmacia Biotech AB A 5] ); 7 HT
ap Al 2R ORI AR 4k 2 A IR A FD.
N BT R RAW264.7 (rp ERF B il
Az i B2 BIE 5T e 40 i B U b0 ) ;. DMEM/RPMI
1640 15753 (Invitrogen A &)); A4+ IMTE (BT Y
ZH VIR AT NO KRR & (s
RAEVFEARBIRAFD; DMSO. RE AN, T8 b
(lipopolysaccharides, LPS) DL A BHYEX i 245 NO-H
FL- LM 2 AR L (tilarginine, L-NMMA, 3£
Sigma ~w]); HEH I ICHLER S50 2 7 2l
(R RAFIA R A D PBS (EGIZELE/RAED)
BHCAWRAED.
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HEE R T 2020 F 5 AE A RWATRS,
22 30] B R 24 K 24 S B M R bR B A S A
RN EE R B MY 2 5 NEE AR F bracteolatum
Chatterjee.
2 REESSE

THEHEE R (10kg) F 95% LB I a7t 2L
3h, EE 3K, GIFRBOUEFHKRYE, 195925 800
go ENREMUKEM, WRRHAmES. &b, B
fR e IETREZEHL, 3 5 AL A~E. % B 6
fr (180 g) it RALWHIG, KH CEE-7K (10%- 30%-
60%- 80%- 100%) BHEEEVENL, 73 5 MM Bl~
BS. ¥ B3 #47 (50 g) ibERR, KA & H kE-H
B (1:0.50:1.30:1.10:1.5:1.1:1.0:
D BEEEVENL, 13 7 MEG B3.1~B3.7. ¥ B3.1
A (15.0 g i MCL, KA BE-K (20%. 40%-
60%-80%- 100% KA FE P, 435 5 M B3.1.1~
B3.1.5. ¥ B3.1.3 &7 (2.0 g) ¥t ais, R
MHBE RGN, 159 MM B3.1.3.1~B3.1.3.9,
B3.1.3.4 47 (1.2g) it ODS, KA HEE-/K RGihH
FEVEML, 5 12 M B3.1.3.4.1~B3.1.3.4.12. ik
B B3.1.3.4.6 il & A B3 ( ZE-7/K 20%—80%,
0~50 min), A S (k=20.8 min, 2.6 mg).
6 (x=21.0min, 13.5mg). iEH B3.1.3.4.5 &%
WA (2K 20%—80%, 0~50min), 31k
414 (r=19.1min, 6.9mg). 15 (1r=20.0 min,
4.0mg). HEH B3.1.3.4.4 ZH| A G (ZHE-/K
20%—80%, 0~50 min), A4 13 (;k=13.7 min,
8.0mg). 22 (k=14.5min, 10.0mg). 7 (r=15.9
min, 8.0 mg). IEHL B3.1.3.5 &M &t (4
i§-7K 25%—75%, 0~50 min), ELEY 18 (r=
23.9 min, 9.5mg). 16 (xrx=24.5 min, 7.4 mg). 19
(r=24.1min, 5.1mg). 2 (g=24.8 min, 1.6 mg).
1 (k=253 min, 6.7 mg). 8 ({x=29.3 min, 9.4 mg).
EHL B3.1.3.6 &Hl& WA A (LHF-K 25%—
75%, 0~50 min), LA 11 ((=29.1 min,
3.2mg),

¥ B3.1.4 341 (4.0g) TERFEGIE, FEER
Givemt, 75 7 MEG B3.1.4.1~B3.1.4.7. % B3.1.43
#hAr (1.3 g) 1F ODS, KA H EE-7K R Gb e i
2 16 AN1# 4 B3.1.43.1 ~B3.1.43.16 . %
B3.1.4.3.6 £l & tAHE (25%4E-7K), 15ibE
Y12 (k=42.0 min, 4.9 mg).

¥ C BT (30.0g) TRER, KA & H k-

B ZGREE 500 1. 205 1. 103 1. 0 1 ¥EM, 13
4 MEGY C1~C4. 4 C4 AL (8.0g) EHR, R
M EERGGEMAS 6 NMEH C4.1~C4.6. % C4.3
fir (2.0g) 1F ODS, KRHAFE-KRAGHE (5%~
100%) Pefit, 79 C4.3.1~C4.3.31 3L 31 Mty . ik
I C4.3.7 Ml & A (ZiE-K 20%—30%,
0~50min), L&Y 4 ((r=18.5min, 32.0mg).

B C2 #hr (3.0g) it ODS, K HEE-KARS
BB EE VR, 75 C2.1~C2.19 3£ 19 Mt . B C2.16
2l &A1 (ZJE-7K 20%—60%, 0~50 min),
B & 3 (k=31.9min, 10.4mg). 20 (;r=33.3
min, 3.4 mg).

B C1EAL (9.0 g EHR, KHHEE RS
i, 158 4 MEH Cl.1~Cl4. EH C1.2 K%
MR (2K 20%—45%, 0~50min), 54L&
Y121 (k=162 min, 7.4mg). 17 (x=23.7 min,
11.0 mg). EH Cl.4 &/ AHEE (LHE-K
15%—55%, 0~50 min), {9454 9 ((r=22.6 min,
33mg). 10 (fg=27.3 min, 2.5 mg).
3 LT

& 1. AEMAR, BT HE. ESI-MS M+
H]" m/z315.289 5, 731N C17H1406. 'H-NMR (500
MHz, DMSO-ds) d: 8.10 (2H, m, H-2', 6"), 7.57 (3H,
m, H-3'~5"), 6.78 (1H, s, H-3), 3.88 (3H, s, 8-OCH3),
3.70 (3H, s, 6-OCH;3); '3C-NMR (125 MHz, DMSO-
ds) 5: 183.2 (C-4), 164.1 (C-2), 150.0 (C-9), 148.7 (C-
5), 146.2 (C-7), 132.5 (C-1"), 131.6 (C-6), 131.3 (C-8),
129.4 (C-5%, 129.2 (C-3"), 127.4 (C-4"), 126.3 (C-2"),
125.8 (C-6"), 105.7 (C-10), 105.2 (C-3), 61.9 (6-
OCH3), 61.1 (8-OCH3). 7 SCHREHR?, e
W1 N 5,7-— ¥ 3E-6,8- — FHAFE TR .

WA 2: EFEMAR, BT HEE. ESI-MS [M+
H]* m/z299.090 5. 43134 C17H140s. 'H-NMR (500
MHz, DMSO-ds) 6: 8.90 (1H, s, 5-OH), 8.09 (2H, m,
H-2',6"),7.56 (3H, m, H-3'~5"), 6.74 (1H, s, H-3), 6.69
(1H, s, H-6), 3.97 (3H, s, 8-OCH3), 3.84 (3H, s, 7-
OCH3); BC-NMR (125 MHz, DMSO-ds) J: 181.7 (C-
4), 164.6 (C-2), 158.1 (C-7), 157.4 (C-5), 148.7 (C-9),
133.4 (C-4'), 131.2 (C-1"), 130.1 (C-3"), 129.4 (C-5),
126.9 (C-8), 125.7 (C-2"), 124.8 (C-6'), 105.3 (C-3),
104.5 (C-10), 94.0 (C-6), 61.4 (7-OCH3), 55.3(8-
OCHs). Z% CHREHED, X EW) 2 7 5-F2%k-
7,8- H A L B

K=
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WEW3: mEMAR, BT HEE. ESIMS M+
H]* m/z303.235 2. 73N CisH1007, 'H-NMR (500
MHz, DMSO-de) 6: 12.48 (1H, s, 5-OH), 7.67 (1H, d,
J=22Hz H-2'),7.54 (1H, dd, J = 8.5, 2.2 Hz, H-6"),
6.88 (1H, d, J = 8.5 Hz, H-5"), 6.38 (1H, d, J= 2.0 Hz,
H-8), 6.17 (1H, d, J = 2.0 Hz, H-6); 3C-NMR (125
MHz, DMSO-ds) 5: 174.7 (C-4), 163.1 (C-7), 158.7 (C-
9), 155.4 (C-5), 145.6 (C-2), 145.4 (C-4"), 143.1 (C-3"),
1343 (C-3), 122.2 (C-1"), 118.8(C-6", 114.7 (C-2"),
113.7 (C-5", 100.5 (C-10), 96.0 (C-6), 92.9 (C-8). &
FCHREARDY, BE A 3 A .

WEY 4. EEEDIRG & (FED, BT HE.
ESI-MS [M + H]" m/z 611521 0, 4 T XN
C27H300160 1H-Nl\/lR (500 MHZ, DMSO-dﬁ) o0: 7.54
(1H, d, J = 1.9 Hz, H-2", 7.53 (1H, d, J = 1.9 Hz, H-
6", 6.83 (1H, d, J= 8.3 Hz, H-5"), 6.37 (1H, d, J=2.0
Hz, H-8), 6.17 (1H, d, J = 2.0 Hz, H-6), 5.33 (1H, d,
J=172Hz, H-1"), 3.22 (4H, m, H-2"~5"), 3.70 (1H,
d, J=10.8 Hz, H-6"a), 3.39 (1H, s, H-6b), 4.38 (1H,
s, H-1""), 3.22 (3H, m, H-2"", 4”5, 3.39 (1H, s, H-
3, 0.99 (1H, d, J = 6.2 Hz, H-6""); 3C-NMR (125
MHz, DMSO-ds) d: 177.3 (C-4), 164.5(C-7), 161.2(C-
5), 156.6 (C-9), 156.5 (C-2), 148.5 (C-4"), 144.8 (C-3"),
133.3 (C-3), 121.6 (C-1"), 121.1 (C-6"), 116.2 (C-5"),
115.2 (C-2"), 103.8 (C-10), 101.2 (C-1"), 100.8 (C-1""),
98.8 (C-6), 93.7 (C-8), 74.1 (C-2"), 76.5 (C-5"), 75.9
(C-3"),71.9 (C-4""), 70.6 (C-3""), 70.4 (C-2""), 70.0 (C-
4"), 68.3 (C-5""), 67.0 (C-6"), 17.8 (C-6""). Xftb B
SCHREHRDS), WG 4 N

WEYS: wiEERAR, WTHEE. &i. ESI-
MS [M+H]* m/z315.121 5, 43T 3N CisH150s. 'H-
NMR (500 MHz, DMSO-ds) J: 7.48 (2H, m, H-2', 6"),
7.42 (2H, m, H-3", 5'), 7.37 (1H, m, H-4"), 6.14 (1H, s,
H-6), 5.47 (1H, dd, J=12.4, 3.2 Hz, H-2), 3.95 (3H, s,
5-OCHj3), 3.93 (3H, s, 8-OCH3), 3.81 (3H, s, 7-OCH3),
3.01 (1H, dd, J = 16.6, 12.4 Hz, H-3a), 2.88 (1H, dd,
J=16.6,3.2 Hz, H-3b); '3C-NMR (125 MHz, DMSO-
ds) 5: 189.3 (C-4), 155.0 (C-5), 152.5 (C-7), 149.6 (C-
9), 138.2 (C-1%, 130.2 (C-8), 129.4 (C-3"), 128.7 (C-
5%, 127.8 (C-4"), 126.7 (C-2"), 126.3 (C-6"), 102.9 (C-
10), 90.1 (C-6), 80.2 (C-2), 69.8 (7-OCH3), 56.4(5-
OCHa), 56.5 (8-OCH3), 46.2 (C-3). Xt tb &% k%
P06, KE A 5 N 5,7,8-= H A A HERR

EW6: wE O AR, BT HEE. &fj. ESI-
MS [M+H]" m/z331.116 4, 73 T3 N CisH 506 'H-
NMR (500 MHz, DMSO-ds) 6: 7.47 (2H, m, H-2", 6"),
7.42 (2H m, H-3', 5"), 7.37 (1H, m, H-4"), 5.66 (1H, s,
7-OH), 5.43 (1H, dd, J = 13.1, 2.9 Hz, H-2), 4.09 (3H,
s, 5-OCH3), 3.91 (3H, s, 8-OCH;), 3.86 (3H, s, 6-
OCH3), 3.02 (1H, dd, J = 16.9, 13.0 Hz, H-3a), 2.86
(1H, dd,J=16.8,3.0 Hz, H-3b); 3C-NMR (125 MHz,
DMSO-de) 0: 190.0 (C-4), 149.8 (C-5), 147.4(C-7),
142.3 (C-9), 138.9 (C-8), 137.8 (C-6), 137.1 (C-1"),
128.9 (C-3',5"), 128.7 (C-4", 126.1 (C-2',6'), 111.0 (C-
10), 79.4 (C-2), 46.0 (C-3), 61.9 (5-OCH3), 61.6 (8-
OCH3), 61.4 (6-OCH3). *ftbZH CEREHENT), %
W) 6 4 5,6,8-— FAHIE-7- ¥ — ST .

&7 WE O AR, BT, &fi. ESI-
MS [M+H]" m/z301.105 5, 4> T2 A C17H1605. 'H-
NMR (500 MHz, DMSO-de) : 7.47 (2H, m, H-2, 6"),
7.41 (2H, m, H-3", 5'), 7.26 (1H, m, H-4"), 6.19 (1H, s,
H-5), 5.45 (1H, dd, J=12.7, 3.0 Hz, H-2), 3.97 (3H, s,
6-OCH3), 3.84 (3H, s, 7-OCH3), 3.08 (1H, dd, J=16.6,
12.7 Hz, H-3a), 2.84 (1H, dd, J = 16.6, 3.0 Hz, H-3b);
3C-NMR (125 MHz, DMSO-ds) J: 189.4 (C-4), 155.1
(C-6), 152.6 (C-7), 149.6 (C-8), 138.5 (C-1"), 130.0 (C-
3'.5%),129.0 (C-4"), 127.8 (C-9), 126.5 (C-2', 6'), 106.0
(C-10), 89.9 (C-5), 80.2 (C-2), 56.5 (6-OCH3), 56.4 (7-
OCH3), 46.0 (C-3). X EL 22 SCERER DS, e fbd
Y78 6,7-— A IL-8- 1 A E .

A 8: IR, VT HEE. ESIMS [M+
H]*m/z301.1059, 73N Ci7H160s. 'H-NMR (500
MHz, DMSO-ds) J: 8.46 (1H, s, 7-OH), 7.52 (2H, m,
H-2', 6'), 7.42 (2H, m, H-3", 5, 7.38 (1H, m, H-4"),
6.49 (1H, s, H-5), 5.50 (1H, dd, J = 13.1, 3.0 Hz, H-2),
3.80 (3H, s, 8-OCH3), 3.72 (3H, s, 6-OCH3), 3.05 (1H,
dd, J=16.6, 13.1 Hz, H-3a), 2.66 (1H, dd, J= 16.6, 3.0
Hz, H-3b); BC-NMR (125 MHz, DMSO-ds) J: 188.8
(C-4), 156.0 (C-10), 155.0 (C-7), 146.7 (C-9), 139.2
(C-1'), 134.5 (C-8), 128.5 (C-3", 5"), 128.4 (C-4", 126.5
(C-2', 6", 108.5 (C-5), 96.4 (C-6), 78.5 (C-2), 60.5 (8-
OCHj), 56.1 (6-OCH3), 44.9 (C-3). X3 % W ilik%k
P09, YELLEY) 8 N 28-7-F53k-6,8- L HEA I
N

EY 9: BEtHRY), T HEE. ESI-MS [M+
H]" m/z305.060 3, 7313~ CisHi207. 'H-NMR (500
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MHz, DMSO-ds) d: 6.88 (1H, s, H-2'), 6.75 (2H, s, H-
5' 6", 5.87 (1H, s, H-8), 5.83 (1H, s, H-6), 4.95 (1H, d,
J=11.0 Hz, H-2), 447 (1H, d, J= 11.2 Hz, H-3); 13C-
NMR (125 MHz, DMSO-ds) d: 197.2 (C-4), 166.9 (C-
7), 162.9 (C-5), 162.1 (C-9), 145.2 (C-3"), 144.3 (C-4"),
127.5 (C-1'), 118.8 (C-6'), 114.8 (C-2), 114.7 (C-5"),
100.8 (C-10), 95.5 (C-6), 94.5 (C-8), 82.6 (C-2), 71.0
(C-3). WEZH CHEREARRY, K& 9 A
i

AW 10: EwEOMRY, BT HEE. ESI-MS
[M-+H]" m/z 289.068 7, 7T RN CisH1206. 'H-
NMR (500 MHz, DMSO-de) 6: 7.30 (2H, d, J= 8.3 Hz,
H-2',6"), 6.78 (2H, d, J= 8.3 Hz, H-3", 5"), 5.88 (1H, s,
H-8), 5.83 (1H, s, H-6), 5.03 (1H, d, J= 11.4 Hz, H-2),
4.56 (1H, d, J = 11.4 Hz, H-3). '3C-NMR (125 MHz,
DMSO-ds) 6: 196.9 (C-4), 168.6 (C-7), 164.9 (C-9),
163.8 (C-5), 157.4 (C-4"), 128.3 (C-17), 127.4. (C-2',
6", 116.1 (C-3',C-5"), 100.6 (C-10), 95.1 (C-6), 94.6
(C-8), 87.1(C-2), 71.9 (C-3). Xt & ik FaER2Y,
KENEY 10 NEBER.

ED 1 REEm AR, BT HEE. &45. ESI-
MS [M+H]* m/z319.1159, 43 13N Ci17H 1506, 'H-
NMR (500 MHz, DMSO-ds) d: 7.03 (2H, m, H-2, 6),
6.66 (2H, m, H-3, 5), 6.06 (1H, s, H-5"), 3.80 (3H, s, 4'-
OCH3), 3.59 (3H, s, 3-OCH3), 3.27 (2H, dd, J = 8.5,
7.0 Hz, H-0)), 2.78 (2H, t, J= 7.7 Hz, H-B); 3C-NMR
(125 MHz, DMSO-ds) o: 205.1 (C=0), 159.7 (C-4),
158.7 (C-4"), 155.4 (C-6"), 154.8 (C-27), 131.5 (C-3),
129.2 (C-2, 6), 128.5 (C-1), 115.1 (C-3, 5), 104.3 (C-
1), 91.3 (C-5"), 60.2 (4-OCH3), 55.8 (3-OCH3), 45.8
(C-0),29.3 (C-B)o X LLZH CHREHRRY, BEE
Y11 N 426~ =237 4 — A A EHEH.

a2 g (FED, s THE. &
flj « ESI-MS [M-+H]" m/z 273.110 4, 4>+ A
Ci6H1604. 'H-NMR (500 MHz, DMSO-ds) 6: 7.27 (2H,
m, H-2, 6), 7.25 (2H, m, H-3, 5), 7.17 (1H, m, H-4),
5.93 (2H, s, H-3', 5", 3.71 (3H, s, 4-OCH3), 3.33 (2H,
t,J=7.7Hz, H-0), 2.89 (2H, t, J= 7.7 Hz, H-B); '3C-
NMR (125 MHz, DMSO-ds) d: 204.5 (C=0), 165.5 (C-
4'), 164.6 (C-2', 6", 141.7 (C-1), 128.4 (C-2, 6), 128.3
(C-3,5), 125.8 (C-4), 104.8 (C-1"), 93.1 (C-3", 5"), 55.3
(4"-OCHj3), 45.1 (C-), 30.1 (C-B). *t LS k%
a2, LAY 12 R 26" F k-4 AL

A A H A

WE13: TotahikYy, T WEE. &5, ESI-
MS [M+H]" m/z 374.158 8, 43§ A C0Ha3NOgo
"H-NMR (500 MHz, DMSO-de) 6: 7.51 (1H, d,J=15.5
Hz, H-7), 6.87 (1H, d, J = 7.8 Hz, H-5"), 6.72 (2H, m,
H-2,6),6.71 (1H, d, J= 2.0 Hz, H-2"), 6.70 (1H, d, J =
7.8,2.0 Hz, H-6"), 6.18 (1H, d, J = 15.5 Hz, H-8), 3.90
(6H, s, 3, 5-OCH3), 3.87 (3H, s, 3'-OCH3), 3.63 (2H, q,
J=6.6 Hz, H-8"), 2.82 (2H, t, J = 6.9 Hz, H-7"); 13C-
NMR (125 MHz, DMSO-ds) J: 166.1 (C-9), 147.3 (C-
3,5), 146.8 (C-3"), 144.4 (C-4"), 141.4 (C-7), 136.7 (C-
4), 130.8 (C-1"), 126.4 (C-1), 121.5 (C-6"), 118.6 (C-8),
114.6 (C-5", 111.4 (C-2"), 104.9 (C-2, 6), 56.5 (3, 5-
OCH3), 56.1 (3'-OCH3), 41.0 (C-8"),35.4 (C-7"). XfLk
SRR Y, BEEY 13 N N-trans-
sinapoylmethoxytyramine.

WEY) 14: AR, WTHEE. &fj. ESI-
MS [M+H]*m/z 298.141 8, 43 F 3N CisH19NO4.
"H-NMR (500 MHz, DMSO-dc) 6:7.61 (1H, d, J=15.6
Hz, H-8), 7.48 (2H, m, H-2, 6), 7.35 (3H, m, H-3~5),
6.81 (1H, d, J=2.5 Hz, H-6"), 6.80 (1H, d, /= 8.0 Hz,
H-5", 6.70 (1H, d,J=2.0 Hz, H-2), 6.31 (1H,d, J=
15.6 Hz, H-7), 3.88 (3H, s, 3'-OCH3), 3.62 (2H, q, J =
6.6 Hz, H-8",2.79 2H, t,J= 6.8 Hz, H-7"); '3C-NMR
(125 MHz, DMSO-d¢) : 165.9 (C-9), 145.9 (C-4"),
145.5 (C-3"), 141.2 (C-7), 135.0 (C-1), 132.2 (C-1",
128.9 (C-3, 5), 129.8 (C-4), 127.9 (C-2, 6), 120.8 (C-
6", 1204 (C-8), 115.0 (C-5", 111.0 (C-2"), 56.2 (3~
OCH3), 40.9 (C-8'),35.1 (C-7). *tHbZ2% ClREEERS,
BEMNAY 14 N N-[2-(4-hydroxy-3-methoxy-
phenyl)ethyl]-3-phenyl-2-propenamide .

WwEw 15 kR, W THEE. &15. ESI-
MS [M-+H]* m/z 298.142 2, 43N CisH19NO4o
"H-NMR (500 MHz, DMSO-ds) d:7.53 (1H,d, J=15.5
Hz, H-7), 7.33 (2H, t, J= 7.5 Hz, H-2', 6"), 7.24 (3H,
m, H-3'~5"), 7.04 (1H, dd, J = 8.2, 1.9 Hz, H-6), 6.97
(1H, d, J=1.9 Hz, H-2), 6.89 (1H, d, J= 8.2 Hz, H-5),
6.17 (1H, d, J = 15.5 Hz, H-8), 3.91 (3H, s, 3-OCH3),
3.66 2H, q, J= 6.6 Hz, H-8"), 2.89 (2H, t, /= 6.9 Hz,
H-7"; ¥C-NMR (125 MHz, DMSO-ds) d: 166.2 (C-9),
147.5 (C-3), 146.8 (C-4), 141.2 (C-7), 139.1 (C-1"),
129.0 (C-3', 5", 128.8 (C-2',6", 127.5 (C-1), 126.7 (C-
4", 122.3 (C-6), 118.3 (C-8), 114.8 (C-5), 109.7 (C-2),
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56.1 (3-OCH3), 40.9 (C-8"), 35.9 (C-7"). XfttZ#
BREERS, % BY 15 A (E)-3-(4-hydroxy-3-
methoxyphenyl)-N-phenethyl-acrylamide

tEw16: AR, BT HEEL. ESI-MS[M+
H]" m/z314.137 3, 53¥ 3 CisH19NO4. "H-NMR (500
MHz, DMSO-ds) 5: 7.30 (1H, d,J=15.7 Hz, H-7), 7.10
(1H, d, J= 1.9 Hz, H-2), 7.01 (2H, d, J = 8.4 Hz, H-2',
6", 6.97 (1H, dd, J = 8.2, 1.9 Hz, H-6), 6.78 (1H, d,
J=8.2Hz, H-5),6.68 (2H, d,J= 8.6 Hz, H-3", 5"), 6.42
(1H, d, J = 15.7 Hz, H-8), 3.80 (3H, s, 3-OCH3), 3.31
(2H, t,J=7.4 Hz, H-8'), 2.64 (2H, t, J= 7.4 Hz, H-7');
BC-NMR (125 MHz, DMSO-ds) J: 165.3 (C-9), 155.6
(C-4"), 147.8 (C-3), 148.3 (C-4), 138.9 (C-7), 129.5 (C-
1,2, 6", 126.4 (C-1"), 121.5 (C-6), 119.0 (C-8), 115.7
(C-5), 115.1 (C-3', 5", 110.7 (C-2), 55.5 (3-OCH3),
40.7 (C-8"),34.4 (C-7". X} L TR EHERT, %5E
WA 16 9 N-J P BRI BB 1L .

WEW17: AR, BT HE. ESI-MS[M+
H]" m/z284.127 7, 43 F 3 C17H17NO3. 'H-NMR (500
MHz, DMSO-ds) d: 7.37 (2H, d, J = 8.4 Hz, H-2, 6),
7.30 (1H, d, J=15.7 Hz, H-7), 7.00 (2H, d, /= 8.2 Hz,
H-2',6",6.78 (2H, d, J= 8.4 Hz, H-3',5'), 6.68 (2H, d,
J=8.2Hz, H-3,5),6.39 (1H, d, J=15.7 Hz, H-8), 3.31
(2H, m, H-8",2.64 (2H,t,J=7.4 Hz, H-7'); 3C-NMR
(125 MHz, DMSO-ds) J: 165.8 (C-9), 158.9 (C-4),
155.7 (C-4"), 137.6 (C-7), 129.6 (C-1'), 129.3 (C-2),
128.6 (C-2"), 128.3 (C-6), 127.6 (C-6'), 126.7 (C-1),
119.2 (C-8), 115.8 (C-3", 1152 (C-3), 114.7 (C-5"),
114.8 (C-5),40.8 (C-8"), 34.5 (C-7"). &2 CHk%L
PR, BEA G 17 N N-Je A5 B L

WEY18: BEMR, T HEE. ESI-MS M+
H]" m/z314.1374, 43+ 3 CisH19NO4. "H-NMR (500
MHz, DMSO-ds) d: 8.09 (1H, t, J = 5.7 Hz, -NH), 7.71
(1H, d,J= 1.5 Hz, H-2), 7.11 (1H, dd, J= 8.2, 1.5 Hz,
H-6), 7.00 (2H, d, J = 8.2 Hz, H-2', 6"), 6.73 (1H, d,
J=5.2Hz, H-5),6.69 (2H, d,J= 8.2 Hz, H-3", 5), 6.50
(1H, d,J=13.0 Hz, H-7), 5.78 (1H, d, J = 13.0 Hz, H-
8),3.74 (3H, s, 3-OCH3), 3.28 (2H, m, H-8"), 2.62 (2H,
m, H-7'); BC-NMR (125 MHz, DMSO-ds) d: 166.2 (C-
9), 155.6 (C-4"), 147.4 (C-3), 146.8 (C-4), 136.8 (C-7),
129.5 (C-1", 129.4 (C-2', 6'), 126.8 (C-1), 124.3 (C-6),
121.0 (C-2), 115.1 (C-3’, 5, 114.8 (C-5), 114.2 (C-8),
55.5 (3-OCH3), 40.6 (C-8"), 34.3(C-7". XfLbZ#H L

BREHERY, 2552 (&Y 18 N N-cis-feruloyltyramine .

WEW19: AR, BT HEL. ESI-MS[M+
H]" m/z344.148 4, 433X C1oH21NOs. "H-NMR (500
MHz, DMSO-ds) 6: 8.09 (1H, t, J= 5.7 Hz, -NH), 7.70
(1H, d,J=2.1 Hz, H-2), 7.10 (1H, dd, /= 8.2, 2.1 Hz,
H-6), 6.75 (1H, d, J = 2.0 Hz, H-2'), 6.71 (1H, d, J =
8.2 Hz, H-5), 6.67 (1H, d, J = 8.0 Hz, H-5"), 6.58 (1H,
dd, J= 8.0, 2.0 Hz, H-6"), 6.49 (1H, d, J = 13.0 Hz, H-
7), 5.77 (1H, d, J = 13.0 Hz, H-8), 3.74 (3H, s, 3-
OCH3), 3.72 (3H, s, 3-OCH3), 3.29 (2H, m, H-8"), 2.63
(2H,t,J=7.5Hz,H-7"); *C-NMR (125 MHz, DMSO-
ds) 0: 166.2 (C-9), 147.4 (C-4, 3"), 146.8 (C-3), 144.9
(C-4"), 136.8 (C-7), 130.2 (C-1"), 126.8 (C-1), 124.3 (C-
6), 120.7 (C-8), 121.0 (C-6"), 115.3 (C-5"), 114.8(C-5),
114.2 (C-2), 112.7 (C-2"), 55.5 (3, 3"-OCH3), 40.5 (C-
8"),34.6 (C-7"). X HZHIIEIEEY, BEMEY
19 2} cis-N-feruloyl-3-O-methyldopamine .

EW 20: AR, BT HEL. ESI-MS[M+
H]" m/z 625.679 6, 4r¥ 3 C3sH36N205. 'H-NMR
(500 MHz, DMSO-ds) d: 7.24 (1H, s, H-4), 6.96 (2H,
d,J=8.2Hz H-2",6"),6.86(2H, d, J=8.2 Hz, H-2"",
6", 6.84 (1H, s, H-5), 6.70 (1H, d, J = 2.0 Hz, H-2),
6.66 (2H, d, J=8.2 Hz, H-3"",5""), 6.63 (2H, d, J= 8.2
Hz, H-3",5"), 6.56 (1H, d, J= 8.2 Hz, H-5", 6.50 (1H,
s, H-8), 6.26 (1H, dd, J = 8.2, 2.0 Hz, H-6), 4.21 (1H,
d, J=2.3 Hz, H-1), 3.78 (3H, s, 6-OCH3), 3.68 (3H, s,
3-0OCHs), 3.60 (1H, d, J= 2.4 Hz, H-2), 3.23 (2H, m,
H-a), 3.10 (2H, m, H-a"), 2.61 (2H, t, J = 7.6 Hz, H-p),
2.44 (2H, t, J = 7.2 Hz, H-B"); '3C-NMR (125 MHz,
DMSO-ds) 6: 170.9 (C-2a), 167.6 (C-3a), 155.6 (C-4",
4", 147.5 (C-6), 147.2 (C-3"), 146.3 (C-7), 145.0 (C-
4'), 135.0 (C-1%, 131.7 (C-4), 131.3 (C-8a), 129.6 (C-
17, 1), 129.5 (C-2", 6", 2", 6""), 126.4 (C-3), 120.2
(C-4a), 119.6 (C-6", 116.2 (C-5"), 115.1 (C-3", 5", 3",
5"), 115.0 (C-8), 111.8 (C-5), 111.4 (C-2"), 55.7 (6-
OCH3), 55.6 (3-OCH3), 47.8 (C-2), 44.9 (C-1), 41.2
(C-0),40.9 (C-0), 34.4 (C-B, B Mt Lb S R EERY,
YN AW 20 N cannabisin Do

Ew 21 gtkR, WTHEE. ESI-MS[M+
H]* m/z295.072 3, 4> T3 C1aH1407. 'TH-NMR (500
MHz, DMSO-ds) 6: 7.56 (1H, d, J=15.9 Hz, H-7), 7.04
(1H, s, H-2), 7.00 (1H, d, J= 8.1 Hz, H-6), 6.77 (1H, d,
J= 8.1 Hz, H-5), 6.27 (1H, d, J = 15.9 Hz, H-8), 5.22
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(1H, d, J = 4.0 Hz, H-3"), 4.67 (1H, dd, J = 11.0, 4.0
Hz, H-4'a), 4.27 (1H, dd, J = 11.0, 4.0 Hz, H-4'b), 1.40
(3H, s, 5-CH3); BC-NMR (125 MHz, DMSO-de) 9
177.2 (C-1%, 165.6 (C-9), 148.7 (C-4), 146.0 (C-7),
145.6 (C-3), 125.4 (C-1), 121.5 (C-6), 115.8 (C-2),
114.9 (C-5), 113.4 (C-8), 74.4 (C-3"), 71.8 (C-2, 69.3
(C-4"), 22.0 (C-5". X EEZFECREHEEY, Wik &
Vi 21 %Eh 3-MHEER o 3 -2- FF O -D- % i AR TR -
1,4-W 5.

WEY 22: BtkmAR, WTHEE. &fi. ESI-
MS [M+H]" m/z441.1499, 4> 39 C2HaeOgo 'H-
NMR (500 MHz, DMSO-ds) d: 6.58 (4H, s, H-2, 2, 6,
6", 5.52 (2H, s, 4, 4-OH), 4.73 (2H, d, J = 3.9 Hz, H-
7, 7", 428 (2H, td, J = 6.6, 2.3 Hz, H-9b, 9b’), 3.91
(2H, d, J=3.2 Hz, H-9a, 9a’), 3.90 (12H, s, 3, 3/, 5, 5
OCH3), 3.09 (2H, d, J = 4.0 Hz, H-8, 8); 3C-NMR
(125 MHz, DMSO-de) 0: 147.3 (C-3, 3, 5, 5'), 134.4
(C-4, 4", 132.2 (C-1,1"),102.8 (C-2,2',6, 6", 86.2 (C-
7,7, 71.9 (C-9, 9'), 56.5 (3, 3', 5, 5-OCH3), 54.5 (C-
8, 8" X LK R EHR DY, S EW 22 4 (-)-
syringaresinol.

4 MRTEMNE

BOUT B A R B ) RAW 264.7 418, &t %U5
FCHIIEE A 1X 108 AN/mL (A RER . PLEL
100 uL BFP % 96 fLAUfss MR+, BT 37 C.
5% COJ5FERTIEE 12 h LLAIR4HM 78 70 ke
LGV E 3 AN S AR KRR (LPS)
PLI 2y bR . 29 Ab B A FLINN 10 pL 25 L
PRI SV, 347 1 h BT BEJS,
Bras E A A, HR S HMAL T ERE R
100 ng/mL LPS ¥R LAEESE JORERR Y o K20 i 4k 25
B3R 18h, B WES AN EiET. RSk
FEVEAE 540 nm PA AL I E S FEA IO RE (A) {A .
BRI M2V TR ) 4 [ERON NO KRB, it
MitHEAFZGMKE T NO #Mfl%. RH
GraphPad Prism 31, @i JELe B 73 #r ik 55
HAM#H B (median inhibition concentration, ICsg)
fHo R RSEISEIE ] SEVEFI T HAE M, B s
W B 3 K.

NO #IHIZR = (4 pn—A wi)/(4 w—A s

SRS R IR, DA L-NMMA N PEZY,
HICso A (24.5+2.1) pmol/L. L&Y 5. 9. 10,
12, 13, 15, 16 RILBFLRIENE, o ICso E AN

(11.8843.05), (15.10£1.18). (32.03x1.51), (25.23%
2.89).(16.97£2.76).(31.4242.14).(21.67£1.92)
umol/L. HARMAEW) 1Cso KT 50 pmol/L, &
AR EE
5 MK ERSH

SIHIEERM, AW 5. 9. 13, 16 KILH
WEPLRIEE, AW 10, 12 RIH—RPLRTE
PEo HA WA 5. 9. 10 N _E 2R, KIHH
S TR B R, Hil SR R R T
gy, A, thAY 1—~4 LR EIEME, FH A
B A BRI C AR P AN AR BE A R Ok M 2255
HE, (G 6~8 N A H AR R
BRETE, B YO R SR AT R (A
11 A 12 A EEHIE, LaY) 12 i1 S
Y, WG 11 T REE. R B 3 26~
TR TR, 5 AL, A
7 H WA BV I R ALY, R C HIAAAER HT R IE
VEFTHESRAEF . GE P 13 B 16 NBERGS:, HAf
N-J - FE P e i 2, RO T-RRE 2 . 54 13
MEEERS 2 | AN, TEIERS TR T 16, KNS
WEAE RFE b AR T g o . LRI 2L
GV RGN, PR R A AL B
IYH) A-Tg ek LR ] BRI 12 2R A S R FE Bt
RIG IR
6 1fig

TG J8 1 P A I TR) 125 245 v BAT 16 1) 82
Pist, HBJEFE HAMEHRE. b, daR
VENIZIE B AR, KW a7 AT 9 5
BTG . AT HRE RET T RGERIT K
e, HLorEa R 22 MEEY, FEASE 124
HEAR SV 8 MR & IR LPS 5
¥ RAW 264.7 EWRRZHIAERR, X 22 4> HAR
WEWHAT T RERTRIGVEAR, IR0 i K
KRR SR LR, SN RSP %)
B EEABRA, X — RIS NEARE ARy
IE—30 WONZEEYEL AR aUR S 5 2458
FA SRR 7R . RN B AE I 1 R B
FOHEE R IREAE G 25424 1 RF2 AR A, 41
BT AR TERL, e SRR T I e SR
AL R 25 TT R IR T 2% .
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