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(6S,7R)-3-0x0-megastigma-4,8-dien-7-0-B-D-glucoside (1) phoebenoside A (2). (6R,9R)-3-0x0-a-ionol-9-O-B-D-glucopyranoside
(3). blumenol C glucoside (4). FELEESMEH (5). myricoside (6). WHHH D (7). MEH (8). KEXELEEH B (9.
4 4'-dimethoxy-3 -hydroxy-7,9"7",9-diepoxylignan-3-O-B-D-glucopyranoside (10). KJRE K-7-O-F &M (11). KBEE K-
7-O-B-D-HEFEH (12). KB R-4-0-B-D-HEFEH (13). KWz (14). luteolin-7-O-B-L-rhamnopyranosyl (1—2)-B-D-
glucopyranoside (15). 732 #-7-0-B-D-H#E [ H (16). 2-O-butyl-1-O-(2"-ethylhexyl) benzene-1,8-dicarboxylate (17). b5
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Chemical constituents from ethyl acetate extract of Callicarpa nudiflora and its
anti-inflammatory activity
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Abstract: Obective To study of the chemical composition of the ethyl acetate parts of Callicarpa nudiflora, and preliminary screen
out the isolated compounds with anti-inflammatory activities. Methods Various chromatographic methods (silica gel, MCI,
hydroxypropyl dextran gel, ODS) were used for the isolation and purification, and the structure was clarified by combination with
NMR and MS data. The isolated compoundswere screened for preliminary anti-inflammatory activity by the Griess method. Results
Seventeen monomeric compounds were isolated from C. nudiflora, which were identified as (6S,7R)-3-oxo-megastigma-
4,8-dien-7-O-B-D-glucoside (1), phoebenoside A (2), (6R,9R)-3-o0xo-a-ionol-9-O-B-D-glucopyranoside (3), blumenol C glucoside(4),
isoacteoside (5), myricoside (6), cistanoside D (7), martynoside (8), calceolarioside B (9), 4,4-dimethoxy-3"-hydroxy-7,9"7'9-
diepoxylignan-3-O-B-D-glucopyranoside (10), luteolin-7-O-glucuronide (11), luteolin-7-O-B-D-glucoside (12), luteolin-4"-O-B-D-
glucoside (13), apigenin-7-O-glucoside (14), luteolin-7-O-B-L-rhamnopyranosyl(1—2)-f-D-glucopyranoside (15), apigenin-7-O-
B-D-neohesperidoside (16), 2-O-butyl-1-O-(2'-ethylhexyl) benzene-1,8-dicarboxylate (17). Compounds 7 and 14 inhibited NO
production by more than 45%. Conclusion Compounds 1—4, 9—11 and 17 are the first isolated from this genus. Among them,
compounds 7 and 14 significantly inhibited NO production and had good in vitro anti-inflammatory effects.
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ALK ER Callicarpa nudiflora Hook. Et Am. A
L MRl (Verbenaceae) KIkJE Callicarpa LAEY)
HAT, #UCRIERBEYIL 190 KA, Hr 46
MAEETHE, JEZam T, b, UEss
H, FEPIBTIR A E N BRAE R R A 25 R A
Fort, BAWRIEL. PURARRE. R #EX
BRI IIVE e T LU SR S5 1 P IR T AT A R 42
PO, R, SRR ERPEIH . KK RO &6
HH AR AE R o AT TR B AR E 58 R B R 4 A
K. WK BOBEHRMBEREDE, BAHER
bif ., AREE S BUE PIBTRZZHEERIE . ORAHIESE
ZGPERM. HET, SAERBOKRB T R s
2y, T CREZ) 2020 R, HA AR N
GBI BRAE SR BT . BRI BRI . AR
TERTBURL, BRAEE TR HOTSE, EEM TRITH
RGeS R AE . T AEFIIREIRIE HfL ., SEA
GANEIFREAE . FTEL, T SEER N WIRRAE S Bkt
Wb E sy, AR s Y 2 e, RSl
X BRAE S TR K SR VD R R, £ B s AT o3
YRS, AT 17 DEAREy, A Bk A
B EF B A% 2N (6S,7R)-3-0x0-megastigma-
4,8-dien-7-0O-B-D-glucoside (1) phoebenoside A (2).
(6R,9R)-3-0x0-a-ionol-9-O-B-D-glucopyranoside (3).
R R e
(isoacteoside, 5). myricoside (6). RIKEF D
(cistanoside D, 7). Hu¥{# (martynoside, 8).
calceolarioside B (9). 4,4'-dimethoxy-3-hydroxy-

blumenol C glucoside (4 ) .

7,9"7'9-diepoxylignan-3-O-B-D-glucopyranoside (10).
luteolin-7-O-glucuronide (11). KJ&E ¥ &-7-0-p-D-
W @M (luteolin-7-O-B-D-glucoside, 12). KR
R -4-0-B-D- i % ¥E # ( luteolin-4"-O-B-D-
13). K ¥ Hr % tF (apigenin-7-O-
glucoside, 14). luteolin-7-O-B-L-rhamnopyranosyl
(1—2)-B-D-glucopyranoside (15). F¢2-7-0-p-D-
HiPE 2 (apigenin-7-O-B-D-neohesperidoside, 16)+
2-0O-butyl-1-O-(2'-ethylhexyl)benzene-1,8-dicarboxylate
A7, Hf, thEW 1~4. 9~11. 17 HERNZ
B 7 EARR AP T 17 MEE IR
TP, FONBRAE S BR S LRI B E AR SR T, RO
25 Y B BT AR AN IR SRR
1 MHRSNEE
11 UEE5RHA

Bruker AM 600 MHz ZY#% i SR (18 [

glucoside ,

Bruker 2 7)); fE[E IKA RV10 auto Jighs 2 kAL (14
IKA 2 7]); AR P3500 2 il 4 R (A (rp
[ 4 FIl4F A 7 D5 SCIEX Triple ESI 560077 5439 &
ATH A A (3EE SCIEX A7]); Sephadex
LH-20 (3£[E Pharmacia A ] ); Cig il 2574 (4 1 b
(HA YMC A#]D; MCI-EE R CH A =32 (2 A 7))
R (R T ) IRk, MK
(£ [E Sigma A#); DMEM iRzt (P HE
Solarbio AH]); fia1fiE (3EHE Gibco AH]); NO
Al CCK-8 & ( L = RAEMRH AR ARD;
JIT A AR FFIAR A2 i Al sl o dr 4t

1.2 #t

NN BV2, B T EOK 2 [
BB TR R s RAE SR ZG M  B i E 3vD
R ABEAK 2 KR, SRR KT
S8 O AR R T E NRAE R B C. nudiflora
Hook. et Amn., #rA (Y202101G) fRAEFILHZ5)
R
2 FHiE
21 REEBEHE

PRACL R T 3.0 kg, TI/KAIR 12 h, ZJ5
WA 3k (3. 3. 2 h, AR, B
WBIRG IR BN, 2 JE KR, BB R 2. BE AL
30k, B4, SRIZE 314 g. HSHRIEE)G
TR A A R ST AR A, e A S -
(500 : 1~5 @ DFATHEE v 2, M2 GRS 55,
BEEE 9 MR (Fr1~9).

Fr6 (30.14g) 7€ MCI A b73 8, H FHEE-/KiE
AMER (50%~90%) BRFESr B )5, M43 3]
Fr 6-1~6-5. 1 Fr6-1 (8.15 g) @it fE A thilh,
DL S H - (3000 1~5:1) BEEEIREL Fr
6-1-1~6-1-6 3t 6 N41%r. Fr 6-1-3 (1.04 g) £
ODS HHaif CHEE-/K). &AM CREE-K,
43 1 57) REAEY 8 (0.8 mg, ®=29.5 min) FI
11 (1.6 mg, ®rR=45.3 min). Fr6-1-4 (0.95g) HZ&L
i 4 HPLC (HE-/K 45 @ 55) 3 8k-59 15 (1.8
mg, ®/R=32.6 min). 16 (2.3 mg, ®&R=35.7 min),
Fr 6-4 (5.85 g) iz A taialith, —&H k-
FEE (430 0 1~5: 1) BHEESREL Fr 6-4-1~6-4-6 3L
6 NH 57, Fr6-4-1 2102 (HEE-7K 52 1 48)
DEEEEY 1 (3.6 mg, ®R=24.9 min). Fr 6-4-2
KR 34 i CFREE-/K 54 1 46) SR G 4
(3.8 mg, r=20.4min) A7 (4.2 mg, r=33.6 min).
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Fr 4 (86.82 g) >KH Sephadex LH-20 A i (
i) #t— 08, 18 4 NS Frd-1~4-4, Fr4a-1
(1237 g) LRERFORE, — R P he-HFEE (40 & 1~
50 DEREVER, 521G 2(8 mg) 1 6(12 mg).
M5 Fr4-2 (9.12 g) UIEERFE @it 4ift, & & H
Fi-FEE (300 1~5:1) H&JE, B &
il (FHEE-/K 53 147) BEMHEY 3 (2.2 mg,
R=25.4min) 110 (4.4 mg, =347 min). %
Fr4-3 (6.16 mg) i Sephadex LH-20 it (H
FOE—0 0 5, HE k5] $4 3, 4ifh Fr4-3-1~
4-3-5 09 5 NS . Fr4-3-1 (224 ) DARERCAE 2
A, ZEHE-FHEE (200 1~5: 1) BEEESREUL S
Y9 (22mg) 12 (54mg). Fr4-3-3 (2.54 g)
W BURE IR AE (il alifh, A BE-HEE (200 1~
5:1) BN 5 AN Fr 4-3-3-1~4-3-3-5, Fr
4-3-3-1 FH ARl (HEE-K 42 0 58) 15
FLAEM13 (1.6 mg, ®=31.9min) Fl 14 (1.7 mg,
k=42.1 min). Fr4-3-3-3 F &0 & HAH A% (F
7K 44 : 5653 EMLEY) 5(1.7 mg, r=31.6 min).

Fr 3 (61.15 g) i MCI A4k, B HEE-/K
(70 :30~100 : OB E G, HE AL F5 I,
DI R E A, S e-HEE (301 1~5: 1)
kel ey, FHELH S (FEE-K 48 1 52)
BEMEM 17 (1.3 mg, ®R=32.6 min).
2.2 MR ISTEMITEMN
2.2.1 MR IR VY BV2 NIRRT
B TR IR (37 C 5%C02), L 10% FBS
(¥ DMEM s oA E K, S EREE R
90%H HEATAEAR « R CCK-8 v 364k &5+ BV2
Y R o SR 05 T 96 FLAR A BEfi b 1 %6 2k
KHAM BV2 i, REFLANNA 9X 1034, 5L 100
ul, ZUAENGEESS, N Edl. HZEKM . A2
20 (25 pumol/L), H2H 3 AMFAT, T L&KM FEr
7% 24 ho M 10% CCK-8 £57%3%, 7F 37 ‘C N3¢
3.5h. ZJA, fE 450 nm &bMEROLE (4) 18
222 NO ZEIME T 96 FLAREEF BV2 4HH,
RELANAE Y 9 X103 AN . RRgH LG BE 5, e 25 FT 4.
BV PR FIAFIR LA, BHRE
3 AT SEHR BRI, BHEAYARE
PRZGPELE ARG 2 (lipopolysaccharide, LPS)
HITRALEE 3.5 h, SRJEFIRERLL RN AR 2 B (2%
JREWE N 1 ng/mL), 555% 24 h 5, YN MR; 7%
W, PERS IR NO PRI & 1 B 5 AT

223 ittt MA#AE GraphPad Prism 8.0
PR AT AL BRI GE A 300] DL NO #Ii| R R IR
WEVRIN L RIG IR T, FEASLEE 3K, Br
BAERB U x+s TEAER-

3 HBR55H

31 FHEFE

tEY 1. LEMRY, 77130 CioHs07;
ESI-MS m/z: 393.2 [M+Na]". 'H-NMR (600 MHz,
CDs;0OD) ¢: 5.89 (1H, s, H-4), 5.79 (1H, dd, J = 15.4,
6.5 Hz, H-8), 5.65 (1H, m, H-9), 441 (1H, t, J = 7.8
Hz, H-1"), 4.36 (1H, m, H-7), 3.67 (1H, dd, J = 11.9,
5.4 Hz, H-6"), 3.36 (1H, m, H-5"), 3.29 (1H, m, H-4"),
3.22 (1H, m, H-3"), 3.18 (1H, m, H-2"), 2.69 (1H, d,
J=8.9 Hz, H-6), 2.44 (1H, d, J= 16.8 Hz, H-2a), 2.06
(1H, d, J = 16.8 Hz, H-2b), 1.95 (3H, s, H-11), 1.30
(3H, d, J = 4.8 Hz, H-10), 1.04 (3H, s, H-13), 1.01
(3H, s, H-12); 3C-NMR (150 MHz, CDs0D) é: 37.1
(C-1), 48.3 (C-2), 202.1 (C-3), 126.1 (C-4), 165.9
(C-5), 56.8 (C-6), 77.0 (C-7), 138.2 (C-8), 128.8
(C-9), 21.0 (C-10), 23.8 (C-11), 28.0 (C-12), 27.6
(C-13), 102.5 (C-1"), 75.3 (C-2"), 78.0 (C-39), 71.5
(C-4"), 78.1 (C-5"), 62.7 (C-6"). LA -%¥E 5 CHliRkiE
— /B, MEENLEY 1 N (6S,7R)-3-0x0-
megastigma-4,8-dien-7-O-B-D-glucoside.

EY 2: TEIEMAK, 7513 CoHxOr;
ESI-MS m/z: 373.2 [M+H]". 'H-NMR (600 MHz,
CD;0OD) ¢: 4.37 (1H, d, J = 7.8 Hz, H-1"), 3.92 (1H,
m, H-9), 3.87 (1H, dd, J = 5.0, 12.4 Hz, H-6"), 3.67
(1H, dd, J =124, 2.0 Hz, H-6'b), 3.36 (1H, t, J = 8.7
Hz, H-3), 3.34 (1H, m, H-4"), 3.28 (1H, m, H-5"), 3.19
(1H, dd, J = 7.5, 8.9 Hz, H-2", 2.55 (1H, m, H-7),
2.45 (1H, m, H-3), 1.83 (1H, t, J= 7.0 Hz, H-2), 1.77
(3H, s, H-13), 1.68 (1H, m, H-8), 1.31 (1H, d, J= 6.3
Hz, H-10), 1.21 (3H, s, H-11), 1.21 (3H, s, H-12);
BC-NMR (150 MHz, CDsOD) ¢: 37.7 (C-1), 38.4
(C-2), 35.1 (C-3), 201.6 (C-4), 131.7 (C-5), 168.5
(C-6), 27.1 (C-7), 36.4 (C-8), 77.7 (C-9), 21.8 (C-10),
27.2 (C-11), 27.6 (C-12), 11.8 (C-13), 104.1 (C-1),
75.4 (C-2%, 77.9 (C-3"), 71.7 (C-4"), 78.3 (C-5"), 62.8
(C-6"o P LB 530kl — 308, MEEREY
2 °/ phoebenoside A .

&Y 3: AR, 5§ 3X CioH3007; ESI-MS
m/z: 393.2 [M+Na]". 'H-NMR (600 MHz, CD;0D)
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0: 5.89 (1H, brs, H-4), 5.79 (1H, dd, J = 15.4, 6.5 Hz,
H-8), 5.66 (1H, dd, J = 15.4, 9.3 Hz, H-7), 4.41 (1H,
m, H-9), 4.36 (1H, d, J= 7.8 Hz, H-1"), 3.83 (1H, dd,
J=11.8, 2.4 Hz, H-6"), 3.67 (1H, dd, /= 11.8, 5.4 Hz,
H-6"), 3.37 (1H, m, H-3"), 3.34 (1H, m, H-4"), 3.30
(1H, d, J = 9.2 Hz, H-2", 3.18 (1H, m, H-5", 2.69
(1H, d, J = 9.3 Hz, H-6), 2.44 (1H, d, J = 16.8 Hz,
H-2a), 2.06 (1H, d, J = 16.8 Hz, H-2b), 1.95 (3H, s,
H-13), 1.30 (3H, d, J = 6.4 Hz, H-10), 1.04 (3H, s,
H-12), 1.02 (3H, s, H-11); C-NMR (150 MHz,
CDs;0D) ¢: 37.1 (C-1), 48.3 (C-2), 202.1 (C-3), 126.1
(C-4), 165.9 (C-5), 56.8 (C-6), 128.8 (C-7), 138.2
(C-8), 77.0 (C-9), 21.0 (C-10), 27.6 (C-11), 28.0
(C-12), 23.8 (C-13), 102.5 (C-1"), 75.3 (C-2), 78.1
(C-3"), 71.5 (C-4"), 78.0 (C-5"), 62.7 (C-6"). LA _E%#E
5CRkIE — 20, WS EY) 3 9 (6R9R)-3-
oxo0-a-ionol-9-O-B-D-glucopyranoside.

WEY) 4: AAFEIRBAE, 77T 3K CroH307;
ESI-MS m/z: 395.2 [M+Na]*. 'H-NMR (600 MHz,
CD;0D) o: 5.81 (1H, s, H-4), 4.33 (1H, d, /= 7.8 Hz,
H-1%, 3.85 (1H, dd, /= 11.8, 1.6 Hz, H-6a’), 3.83 (1H,
m, H-9), 3.66 (1H, dd, J = 11.8, 5.1 Hz, H-6b’), 2.50
(1H, d, J = 17.4 Hz, H-2), 2.06 (3H, d, J = 1.4 Hz,
H-13), 2.00 (1H, m, H-6), 1.81 (1H, m, H-7), 1.70
(1H, m, H-8), 1.68 (1H, m, H-7), 1.62 (1H, m, H-8),
1.26 (3H, d, J = 6.3 Hz, H-10), 1.11 (3H, s, H-12),
1.03 (3H, s, H-11); BC-NMR (150 MHz, CD;OD)
0:37.4 (C-1), 48.1 (C-2), 202.4 (C-3), 1254 (C-4),
169.9 (C-5), 52.6 (C-6), 26.7 (C-7), 37.4 (C-8), 77.9
(C-9), 21.9 (C-10), 29.0 (C-11), 27.5 (C-12), 25.0
(C-13), 104.0 (C-17), 75.3 (C-2"), 78.2 (C-3"), 71.7
(C-4"), 77.6 (C-5"), 62.8 (C-6"). LA _E¥¥E 5 kIR iE
— 2B, WA 4 2N blumenol C glucoside.

aEY 5. BEKAR, 21N CwHsOiss
ESI-MS m/z: 647.2 [M+Na]*. 'H-NMR (600 MHz,
CD;0D) ¢0: 7.61 (1H, d, J = 15.6 Hz, H-7"""), 6.29 (1H,
d, J=15.9 Hz, H-8"), 6.72 (1H, d, J = 2.0 Hz, H-2),
6.69 (1H, d, J = 8.0 Hz, H-5), 6.58 (1H, dd, J = 2.1,
8.0 Hz, H-6), 2.81 (2H, m, H-7), 3.31~4.07 (2H, m,
H-8), 4.40 (1H, d, J = 7.9 Hz, H-1'), 5.21 (1H, s,
H-1"), 1.11 (3H, d, J= 6.2 Hz, H-6"), 7.07 (1H, d, J =
2.1 Hz, H-2""), 6.80 (1H, d, J = 8.2 Hz, H-5""), 6.97
(1H, dd, J=2.1, 8.2 Hz, H-6""); '*C-NMR (150 MHz,

CD;0D) 4: 131.5 (C-1), 117.1 (C-2), 146.8 (C-3),
146.1 (C-4), 116.5 (C-5), 121.3 (C-6), 72.3 (C-7), 36.6
(C-8), 104.2 (C-1"), 76.0 (C-2), 81.6 (C-3"), 70.4
(C-4", 76.2 (C-5"), 62.3 (C-6"), 103.0 (C-1"), 72.3
(C-2"), 72.0 (C-3"), 74.0 (C-4"), 70.6 (C-5"), 18.5
(C-6"), 127.7 (C-1""), 114.7 (C-2""), 146.8 (C-3""),
149.8 (C-4"), 116.5 (C-5""), 123.2 (C-6""), 115.2
(C-), 144.7 (C-B), 168.3 (C=0). LA % 5 CHkik
30, MEEEWE S NARBEAERET

EY 6: LETEHMA, 4713 C34HaaOr0s
ESI-MS m/z: 779.3 [M+Na]". 'H-NMR (600 MHz,
CD;0D) 0: 6.71 (1H, d, J= 2.1 Hz, H-2), 6.69 (1H, d,
J = 8.0 Hz, H-5), 6.57 (1H, dd, J = 8.1, 2.1 Hz, H-6),
2.80 (2H, m, H-7), 4.07 (1H, m, H-8a), 3.74 (1H, m,
H-8b), 4.39 (1H, d, J = 7.9 Hz, H-1), 3.88 (1H, m,
H-3"), 494 (1H, t, J = 9.6 Hz, H-4'), 3.56 (1H, m,
H-5"), 3.63 (1H, s, H-6"a), 3.42 (1H, m, H-6'b), 5.29
(1H, d, J = 1.8 Hz, H-1"), 3.85 (1H, d, J = 9.2 Hz,
H-2"), 3.68 (1H, dd, J=9.4, 3.3 Hz, H-3"), 1.13 (3H,
d, J=6.2 Hz, H-6"), 5.22 (1H, d,J=2.7 Hz, H-1""),
7.08 (1H, d, J= 2.1 Hz, H-2""), 6.82 (1H, d, J = 8.2
Hz, H-5""), 6.99 (1H, dd, J= 8.2, 2.1 Hz, H-6""), 7.60
(1H, d, J= 159 Hz, H-7""), 6.26 (1H, d, J= 15.9 Hz,
H-8""); 13C-NMR (150 MHz, CDs0D) d: 131.5 (C-1),
116.2 (C-2), 146.1 (C-3), 144.6 (C-4), 117.0 (C-5),
121.2(C-6), 72.2 (C-n), 36.5 (C-B), 104.1 (C-1"), 75.9
(C-2"), 80.4 (C-3), 70.3 (C-4"), 76.4 (C-5"), 62.2
(C-6), 102.1 (C-1"), 72.4 (C-2"), 80.1 (C-3"), 72.5
(C-4"), 68.8 (C-5"), 18.7 (C-6"), 111.4 (C-1""), 78.5
(C-2""), 80.0 (C-3""), 74.8 (C-4""), 65.7 (C-5""), 127.6
(C-1""), 115.2 (C-2"""), 146.9 (C-3"""), 149.9 (C-4""),
116.6 (C-5"""), 123.3 (C-6""), 114.6 (C-a'), 148.0
(C-B"), 168.2 (C=0). LA FHHfE 5 SCffiE —z0ol,
W4 B AW 6 4 myricoside.

a7 Bk K 73720 C31HaoO155 ESI-MS
m/z: 6752 [M+Na]*s 'H-NMR (600 MHz, CD;0D)
0. 6.82 (1H, d, J = 2.4 Hz, H-2), 6.74 (1H, d, J = 8.1
Hz, H-5), 6.69 (1H, dd, J = 8.2, 2.1 Hz, H-6), 2.83
(2H, m, H-7), 4.07 (1H, t, /= 9.7 Hz, H-84a), 3.85 (1H,
m, H-8b), 3.82 (3H, s, OCH3), 4.39 (1H, d, J= 7.9 Hz,
H-1'), 493 (1H, t, J = 9.3 Hz, H-4"), 5.21 (1H, s,
H-1"), 1.11 (3H, d, J= 6.2 Hz, H-6"), 7.20 (1H, d, J =
1.9 Hz, H-2"), 6.83 (1H, d, J = 7.8 Hz, H-5""), 7.09
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(1H, dd, J= 8.2, 2.0 Hz, H-6""), 7.67 (1H, d, J = 15.9
Hz, H-7"), 6.38 (1H, d, J=15.9 Hz, H-8""), 3.89 (3H,
s, OCH3); *C-NMR (150 MHz, CD;OD) &: 132.9
(C-1), 112.8 (C-2), 147.9 (C-3), 147.5 (C-4), 117.1
(C-5), 121.1 (C-6), 36.5 (C-7), 72.3 (C-8), 56.4
(3-OCH3), 104.2 (C-1'), 76.0 (C-2'), 81.5 (C-3"), 70.4
(C-4"), 76.0 (C-5"), 62.4 (C-6"), 103.0 (C-1"), 72.1
(C-2"), 72.3 (C-3"), 73.8 (C-4"), 70.6 (C-5"), 18.4
(C-6"), 127.6 (C-1"), 111.8 (C-2'), 147.4 (C-3"),
149.4 (C-4"), 116.5 (C-5""), 124.4 (C-6"), 149.4 (C-7""),
115.1 (C-8™), 168.3 (C-9""), 56.5 (3-OCH3). LA _b%¥s
5CHRGE — 8, MUES RN A T NAEE D.
LAY 8: KRB HEIRYY; 2 F 30 C31HaO1s;
ESI-MS m/z: 675.2 [M+Na]*. 'H-NMR (600 MHz,
CD;0D) §: 7.67 (1H, d, J= 15.9 Hz, H-7""), 6.38 (1H,
d, J=15.9 Hz, H-8"), 7.21 (1H, d, J = 2.0 Hz, H-2""),
7.09 (1H, dd, J= 8.2, 2.0 Hz, H-6""), 6.82 (2H, dd, J =
8.2, 10.0 Hz, H-5, 5", 6.75 (1H, d, J = 2.1 Hz, H-2),
6.70 (1H, dd, J = 8.2, 2.2 Hz, H-6), 3.90 (3H, s,
OCH3), 2.83 (2H, m, H-7), 439 (1H, d, J = 7.9 Hz,
H-1%, 493 (IH, t, J = 9.4 Hz, H-4'), 521 (1H, s,
H-1", 1.11 (3H, d, J = 6.2 Hz, H-6"), 3.82 (3H, s,
OCH3); BC-NMR (150 MHz, CD;0D) ¢: 132.9 (C-1),
112.8 (C-2), 147.6 (C-3), 147.4 (C-4), 117.1 (C-5),
121.1 (C-6), 72.1 (C-7), 36.6 (C-8), 56.5 (4-OCH3),
104.2 (C-1'), 76.2 (C-2"), 81.5 (C-3"), 70.6 (C-4"), 76.1
(C-5"), 62.4 (C-6", 103.0 (C-1"), 72.4 (C-2"), 72.1
(C-3"), 73.8 (C-4"), 70.4 (C-5"), 18.4 (C-6"), 127.5
(C-1"), 111.7 (C-2""), 149.5 (C-3"), 151.1 (C-4"),
116.5 (C-5"), 124.4 (C-6"), 147.9 (C-7"), 115.0
(C-8""), 168.3 (C-9"), 56.4 (4""-OCH;). LI E¥iiEY
SCHRTRIE —EL02, WS EAEY) 8 N
WEY 9: FREWRY; 7373 CusHaeOurs

ESI-MS m/z: 501.1 [M+Na]*. '"H-NMR (600 MHz ,
CD;0D) 6: 6.68 (1H, d, J = 2.3 Hz, H-2), 6.64 (1H, d,
J = 8.0 Hz, H-5), 6.55 (1H, dd, J = 8.1, 2.3 Hz, H-6),
2.79 (2H, m, J = 7.6 Hz, H-7), 3.97 (1H, m, H-8a),
3.72 (1H, m, H-8b), 433 (1H, d, J = 7.9 Hz, H-1'),
3.23 (1H, m, H-2", 3.40 (1H, m, H-3", 3.37(1H, m,
H-4%, 3.52 (1H, m, H-5", 4.51 (1H, m, H-6a"), 4.34
(1H, m, H-6b’), 7.04 (1H, d, J = 2.3 Hz, H-2"), 6.90
(1H, dd, J = 8.3, 2.3 Hz, H-6"), 6.78 (1H, d, J = 8.2
Hz, H-5"), 7.57 (1H, d, J = 15.8 Hz, H-7"), 6.30 (1H,

d,J=15.9 Hz, H-8"); '3C-NMR (150 MHz, CD30D)
0: 131.4 (C-1), 116.5 (C-2), 146.8 (C-3), 146.1 (C-4),
116.3 (C-5), 121.2 (C-6), 72.4 (C-a), 36.7 (C-B), 104.6
(C-19, 75.1 (C-2), 779 (C-3"), 71.7 (C-4), 755
(C-5%, 64.6 (C-6", 127.7 (C-1"), 114.8 (C-2"), 147.2
(C-3"), 149.6 (C-4"), 117.1 (C-5"), 123.2 (C-6"), 144.7
(C-7"), 115.0 (C-8"), 169.2 (C-9"). LA EHHE 5 ChikiRk
H—33), et/ 9 A calceolarioside B

tEY 10: AR, 757N CusHnOns
ESI-MS m/z: 543.2 [M+Na]*. 'H-NMR (600 MHz,
CD;0D) ¢: 7.15 (1H, d, J = 8.3 Hz, H-5), 7.04 (1H, d,
J=2.0 Hz, H-2), 6.95 (1H, d, J= 1.9 Hz, H-2"), 6.93
(1H, dd, J = 8.4, 2.0 Hz, H-6), 6.82 (1H, dd, J = 8.4,
2.0 Hz, H-6"), 6.77 (1H, d, J = 8.1 Hz, H-5"), 4.72 (1H,
d, J=6.1 Hz, H-1"), 4.24~4.28 (2H, m, H-9, 9), 3.88
(3H, s, OCH3), 3.86 (1H, s, OCH3), 3.85 (1H, s), 3.69
(2H, m, H-9"), 3.49 (1H, m, H-6"a), 3.47 (1H, m,
H-6"b), 3.39~3.40 (4H, m, H-2"~5"), 3.14 (2H, m,
H-8, H-8'); 3C-NMR (150 MHz, CDsOD) J: 137.5
(C-1), 111.6 (C-2), 147.5(C-3), 151.0 (C-4), 118.0
(C-5), 119.8 (C-6), 87.1 (C-7), 55.5 (C-8), 72.7 (C-9),
133.7 (C-1"), 111.0 (C-2"), 147.4 (C-3"), 149.1 (C-4"),
116.1 (C-5", 120.1 (C-6"), 87.5 (C-7"), 55.4 (C-8),
72.7 (C-9), 56.4 (4-OCH3), 56.7 (4-OCH3), 102.9
(C-1M), 74.9 (C-2"), 77.8 (C-3"), 71.3 (C-4"), 78.2
(C-5"), 62.5 (C-6"). LA -Zidf 5 ik — 34,
s ENLEY 10 N 4,4 -dimethoxy-3-hydroxy-
7,9"7',9-diepoxylignan-3-O-B-D-glucopyranoside.

&Y 11 BEERAR, 5170 CaHigOns
ESI-MS m/z: 462.1 [M—H] - 'H-NMR (600 MHz,
CD;0D) ¢: 7.45 (1H, dd, J = 8.4, 2.1 Hz, H-6'), 7.43
(1H, d, J = 2.1 Hz, H-2"), 6.94 (1H, d, J = 8.4 Hz,
H-5"), 6.79 (1H, d, J= 2.2 Hz, H-8), 6.64 (1H, s, H-3),
6.51 (1H, d, J=2.2 Hz, H-6), 5.21 (1H, d, /= 7.9 Hz,
H-1"), 3.56~4.19 (4H, m, H-2"~5"); 3C-NMR (150
MHz, CD;0OD) d: 166.9 (C-2), 104.2 (C-3), 184.1
(C-4), 163.0 (C-5), 101.4 (C-6), 164.4 (C-7), 96.0 (C-8),
158.9 (C-9), 107.3 (C-10), 123.5 (C-1"), 114.3 (C-2),
147.1 (C-3"), 151.2 (C-4"), 116.8 (C-5"), 120.5 (C-6"),
101.0 (C-1"), 74.4 (C-2"), 77.0 (C-3"), 72.8 (C-4"), 76.7
(C-5"),170.8 (C-6"). LA L-Hffi 5530k —203),
B EMAEY) 11 4 luteolin-7-O-glucuronide -

WEY 12: RHEOKMAK, 75T CauHaOus
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ESI-MS m/z: 449.1 [M-+H]". 'H-NMR (600 MHz,
CD;0D) d: 12.99 (1H, s, 5-OH), 7.47 (1H, dd, J = 8.5,
2.3 Hz, H-6"), 7.45 (1H, d, J = 2.3 Hz, H-2"), 7.33 (1H,
d, J=8.5 Hz, H-5'), 6.62 (1H, s, H-3), 6.46 (1H, d, J =
2.1 Hz, H-8), 6.22 (1H, d, J = 2.1 Hz, H-6), 4.95 (1H,
d, J = 7.6 Hz, H-1"), 3.93~3.44 (6H, m, sugar-H);
BC-NMR (150 MHz, CDsOD) §: 165.5 (C-2), 103.2
(C-3), 183.8 (C-4), 159.5 (C-5), 100.3 (C-6), 166.3
(C-7), 95.1 (C-8), 163.3 (C-9), 105.4 (C-10), 119.8
(C-1'), 114.9 (C-2), 148.7 (C-3"), 150.0 (C-4"), 118.0
(C-5"), 127.3 (C-6"), 105.1 (C-1"), 71.3 (C-2"), 74.8
(C-3"), 78.5 (C-4"), 77.5 (C-5"), 62.4 (C-6"). LA L3k
5 5 TR E — U, USRS 12 AR EL
K -7-0-B-D-H B HEF

WEY 13: W ORAR, T3 CaHaoOmns
ESI-MS m/z: 449.1 [M+H]". 'H-NMR (600 MHz,
CD;0D) 6: 12.92 (1H, s, 5-OH), 7.47 (1H, d, J = 8.5
Hz, H-6", 7.45 (1H, s, H-2"), 7.33 (1H, d, J = 8.5 Hz,
H-5'), 6.62 (1H, s, H-3), 6.46 (1H, d, J= 2.1 Hz, H-8),
6.22 (1H, d, J= 2.1 Hz, H-6), 4.95 (1H, d, J= 7.6 Hz,
H-1"), 3.93~3.44 (6H, m, H-2"~6"); 3C-NMR (150
MHz, CD;OD) d: 166.3 (C-2), 105.1 (C-3), 183.8
(C-4), 163.3 (C-5), 100.3 (C-6), 165.5 (C-7), 95.1
(C-8), 159.5 (C-9), 105.4 (C-10), 127.3 (C-1"), 114.9
(C-2'), 148.7 (C-3"), 150.0 (C-4", 118.0 (C-5"), 119.8
(C-6'), 103.2 (C-1"), 74.8 (C-2"), 78.5 (C-3"), 71.3
(C-4"), 77.5 (C-5"), 62.4 (C-6"). VL E#¥E 5 kK
87, Sz EY 13 AARB R R -4"-0-B-
D- G -

WEY) 14: REEM KR, T3 CuHuO10;
ESI-MS m/z: 471.2 [M+K]". 'H-NMR (600 MHz,
CD;0D) d: 7.90 (2H, d, J = 8.4 Hz, H-6, 2"), 6.94
(2H, d, J = 8.4 Hz, H-5', 3"), 6.84 (1H, s, H-3), 6.67
(1H, s, H-8), 6.51 (1H, d, J = 2.0 Hz, H-6), 5.08 (1H, d,
J = 63 Hz, H-1"); BC-NMR (150 MHz, CD;OD) o:
166.8 (C-2), 104.1 (C-3), 184.1 (C-4), 159.0 (C-5), 101.2
(C-6), 164.8 (C-7), 96.1 (C-8), 162.9 (C-9), 107.1
(C-10), 123.0 (C-1"), 129.7 (C-2', 6", 117.1 (C-3', 5%,
163.2 (C-4"), 101.6 (C-1"), 74.7 (C-2"), 77.9 (C-3"), 71.3
(C-4"), 78.4 (C-5"), 62.5 (C-6"). VL X 5 CikikiE
—E8, WS R EY) 14 RIS T

WED 15: REEHM R, 273K CrHs00:s;
ESI-MS m/z: 593.2 [M—H] . 'H-NMR (600 MHz,

CD;0D) 6: 7.43 (1H, dd, J = 8.3, 2.3 Hz, H-6"), 7.41
(1H, d, J = 2.3 Hz, H-2'), 691 (1H, d, J = 8.3 Hz,
H-5", 6.77 (1H, d, J= 2.2 Hz, H-8), 6.61 (1H, s, H-3),
6.47 (1H, d, J = 2.2 Hz, H-6), 5.30 (1H d, J = 1.8 Hz,
H-1""),5.21 (1H, d, J=7.7 Hz, H-1"), 1.34 (3H, d, J =
6.2 Hz, H-6"); *C-NMR (150 MHz, CD;0D) o:
166.9 (C-2), 104.2 (C-3), 184.0 (C-4), 163.0 (C-5),
100.9 (C-6), 164.4 (C-7), 95.9 (C-8), 159.1 (C-9),
107.1 (C-10), 123.5 (C-1"), 114.3 (C-2'), 147.1 (C-3"),
151.3 (C-4"), 116.8 (C-5"), 120.5 (C-6'), 99.8 (C-1"),
78.3 (C-2"), 79.0 (C-3"), 71.4 (C-4"), 79.1 (C-5"),
62.4 (C-6"), 102.6 (C-1"), 72.2 (C-2'""), 72.2 (C-3""),
74.0 (C-4""), 70.0 (C-5""), 18.3 (C-6""). VA L¥¥E 5
SCHERRIE —F), MU ENEY) 15 4 luteolin-7-O-
B-L-rhamnopyranosyl(1—2)-B-D-glucopyranoside.

WEY 16: BEEMAKR, 713 CyH310u;
ESI-MS m/z: 577.2 [M—H] . 'H-NMR (600 MHz,
CD;0D) é: 7.78 (2H, d, J = 9.0 Hz, H-2', 6'), 6.94
(2H, m, H-3', 5), 6.79 (1H, d, J = 2.2 Hz, H-8), 6.66
(1H, s, H-3), 6.46 (1H, d, J = 2.2 Hz, H-6), 5.30 (1H,
d, J= 1.8 Hz, H-1"), 5.21 (1H, d, J = 7.6 Hz, H-1"),
1.34 (3H, d, J = 6.2 Hz, H-6"); '3C-NMR (150 MHz,
CD;0D) 6: 164.4 (C-2), 104.1 (C-3), 184.0 (C-4),
163.0 (C-5), 102.5 (C-6), 166.8 (C-7), 95.9 (C-8),
159.0 (C-9), 107.0 (C-10), 123.0 (C-1"), 129.6 (C-2',
6", 117.1 (C-3', 5", 162.9 (C-4'), 99.8 (C-1"), 79.1
(C-2"), 79.0 (C-3"), 71.4 (C-4"), 78.3 (C-5"), 62.4
(C-6"), 101.0 (C-1"), 72.2 (C-2"), 72.2 (C-3"), 74.0
(C-4™), 70.0 (C-5"), 18.3 (C-6"). LA -%¥s 5 kR
TE AR — R0, U e LAY 16 N 3R 2R -7-0-B-D-
R R E

WA 17: AR A, 73T Ca0H3004; ESI-MS
m/z: 335.2 [M+H]". 'H-NMR (600 MHz, CD;0D) ¢:
7.73 (2H, dd, J = 5.7, 3.3 Hz, H-3, 6), 7.63 (2H, dd,
J=15.8,3.3 Hz, H-4, 5), 4.30 (4H, m, H-1'), 4.23 (2H,
m, H-1"), 1.72 (3H, m, H-2', 2"), 1.45 (4H, m, H-3',
a"), 1.36 (6H, m, H-3"~5"), 0.95 (9H, m, 3 X CH3,
H-4', 6", b"); BC-NMR (150 MHz, CD;OD) o:
130.6 (C-1, 2), 129.9 (C-3, 6), 133.6 (C-4), 132.4
(C-5), 66.7 (C-1'), 31.7 (C-2", 20.3 (C-3"), 14.4
(C-4", 6", 169.3 (CO), 69.1 (C-1"), 40.2 (C-2"),
31.6 (C-3"), 30.1 (C-4"), 24.0 (C-5"), 25.0 (C-a"),
11.4 (C-b"). VL E#ds 5 Ul HRkiE 2 A — 52,
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W% e &Y 17 N 2-O-butyl-1-O-(2-ethylhexyl)
benzene-1,8-dicarboxylate .
3.2 #ZEMEMIR

AR, VRTT RIEPEEIN 25 75 SRAEA T L
Tty PURIT A TE AL RN B A ST TR R
W A A SORE 07 A 2 v B BB, 2 5
HNIRAR S5 UG 277 2 € AR R AT AT R A
T FENUAR RAE SN h iyl A, Bt
N T G JAE T DA 3 0] SREA BT AR A2 DL KA
KIS @B MBI, NO & —FEAERI R
RE I, B MRt HAPIKHE Rghid &

FOR SR/ N R A 51 R 2O R, NO 5
Z PP GORETEA IR AR BB AR DG, A A A SORE
AR R . A TR A I8 B VT BT 43 B IR A A
LPS H1¥ BV2 4 733 28 FE A NO 1520, 3547
PRGN 1526, KA CCK-8 Ll e b &4 72
RGN, DUROR S LI EToRE 2R 1 T idk
1T. SEIREE SRR, MEWIREER 25 pmol/L i,
FrEEYIXT BV2 BMAEE 2T 85%. Ak
FH Griess 335M6&49) 1~17 %F LPS 5 BV2 4Hji™
A2 NO [PRHIE AT 73— Hht, 43R0 1,
A 7 A1 14 BEEEIHI NO HIF 4.

x1 LAY 1~17 3 LPS BFH) BV2 Z0AE~4E NO BIIIFIRR
Table 1 Inhibitory effect of compounds 1—17 on NO production in LPS-induced BV2 microglial cells

WwEM NO HIl] Z/% &Y NO Il Z/%
1 26.19+0.04 10 36.78+0.06
2 27.2840.02 1 28.62+0.03
3 25.94+0.04 12 19.00+0.06
4 26.55+0.08 13 22.2940.03
5 11.5740.03 14 45.1940.03
6 25.09+0.06 15 14.13+0.06
7 46.16+0.06 16 8.7740.02
8 32.0340.07 17 12.9140.03
9 14.7440.11 b FEKFA 43.85+0.03

4 g

AR, BAERERIT R T/EH mnfE iz,
PR T AR PR, AR T2, TR
DA RS A S50 22 T o AR S BRAH O
TR, HAL AR 5 25 P2 0 R GET 7T 2 LA
AW TN RAC L BRI R 2 WS 30153 17 AN Sy, 4
HEET 4 MEEWERIEY, 5 AR OETRL
EW, 6 MEEHIED, 1 AAKRTE R EYIA
ANHABRAULEY) . o, AT 1~4 BT
T, 5~9 MK, 10 NARME RIS,
11~16 NHEEIZAL &Y, 17 HHABEAL A . 1k
HEY1~4. 9~11. 17 NERMNZET 553,
PR IEMESE FAE LAY 7 A1 14 %) LPS i 311/
BN ST A0 BV2 7= AR 2 RE A 5 NO HLA R AF 40
W, AT BH XS R L FE KA

i LATR, ARSI FE TR ELBRI AL Ry
ZGRAE RS, SEibss Rt — B E T HAe
R G i, itk — S5 A S T R
FEFRAR B SRR AR, I N Z AT AR R T

FAE IR PR A — 2 IR SCHY
HBEAR PAEEHFARELEA G R

SEHEk
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