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# . BW WA/DNERE Clausena emarginata ZEWIARIERBMFR S . i RAREEL. BREZSME AR, MPLC
Jeitl 41 HPLC S5 77E% /N B 2R R G 3R AL 22 B HEAT 73 I AL, AR AR 5 5 5 IRA R i 27 D7 W M A W 6 4 5
Fus FEAMI AR 2 BE (LPS) -/ MNE 4L BV2 4L — A (NO) MiFthidtTilik. Z5R MW/NSEEZER 95% LIF R AL
Y EAT AL B AR E) 16 MARTERIAL A, 20 5% 5E 4 buddlenol C (1), hedyotol D (2). hedyotol C (3). 3-(2,4- %%
HIHFHEFE)4-G-BEI-FAELETRE) AR (4). tripterygiol (5). busaliol (6). 2,3-bis [(4-hydroxy-3,5-
dimethoxyphenyl)-methyl]-1,4-butanediol (7). polystachyol (8). T F#H JEHY (9). nitidanin (10). 4-[3-hydroxymethyl-5-
((E)-3-hydroxypropenyl)-7-methoxy-2,3-dihydrobenzofuran-2-yl1]-2,6-dimethoxy-phenol ( 11 ) . erythro-guaiacylglycerol-B-O-4'-
sinapyl ether (12). erythro-guaiacylglycerol-8-O-4'-(coniferyl alcohol) ether (13). FRF-1-(4-F3E-3-H & FE T I)-2-(4- F L -2-
F R AR IE)- N KE-1,3- 7 (14). rosalaevin B (15) FIEREXUMARE (16). L5 LAY 1~15 NE RN ZED 735
351, &Y 8 F 16 X LPS 55 BV2 42k NO HA — & il g .
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Abstract: Objective To investigate the lignans from the stems of Clausena emarginata. Methods The compounds were isolated and
purified by chromatography on kieselguhr, silica gel, MPLC, and preparative HPLC. Their structures were identified on the basis of
spectral data and physicochemical properties. Inhibitory activities on LPS-induced NO production of the lignans were initially
investigated. Results Sixteen lignans were isolated from the CHCl; fractions of 95% ethanol extract of the stems of C. emarginata,
and their structures were identified as buddlenol C (1), hedyotol D (2), hedyotol C (3), 3-(2,4-dihydroxy-3-methoxybenzyl)-4-
(4-hydroxy-3-methoxybenzyl) tetrahydrofuran (4), tripterygiol (5), busaliol (6), 2,3-bis [(4-hydroxy-3,5-dimethoxyphenyl)-methyl]-
1,4-butanediol (7), polystachyol (8), syringaresinol (9), nitidanin (10), 4-[3-hydroxymethyl-5-((E)-3-hydroxypropenyl)-7-methoxy-
2,3-dihydrobenzofuran-2-yl]-2,6-dimethoxy-phenol (11), erythro-guaiacylglycerol-B-O-4'-sinapyl ether (12), erythro-guaiacylglycerol-
8-0-4'-(coniferyl alcohol) ether (13), erythro-1-(4-hydroxy-3-methoxyphenyl)-2-(4-formyl-2-methoxyphenoxy)-propane-1,3-diol
(14), rosalaevin B (15), and dehydroconiferyl alcohol (16). Conclusion Compounds 1—15 are isolated from this plant for the first
time. Compounds 8 and 16 show inhibitory effects against LPS-induced NO production in microglia BV2 Cell.
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/N Clausena emarginata Huang &2 7 Kl
(Rutaceae) ¥ )i J& Clausena Burm. f. /NFAK, F2H
= TR, AR MRS, B E R
W\ EZEL . AT RSN, ) TEE SRR
RIEIZ I B B R ST A SEE T i2
ANk, B AN B A 2 B B FUARGE B D
AT A AR B ZH A /NS 7 25 95% I SR U I A 2
WAL B3] T — KAV EE R B, B2
R EW, JER AT T 2 RSNV
SRERE NS EA R R . RIS
PEESL O T I RN AR SR SRR L, AR TS
MTEE YN IET AN, RN R it — 20T
RA AR AR AR, A SZI N IE B ZE 95% L
SR AT > B4 2] 16 DARNEZRFM S,
73 5% 52 N buddlenol C (1), hedyotol D (2).
hedyotol C (3). 3-(2,4- - ¥23k-3- AL HE)-4-(4-
FRAE-3-FH A AR AE) DY &Mk [3-(2,4-dihydroxy-3-
methoxybenzyl)-4-(4-hydroxy-3-methoxybenzyl) tetra-
hydrofuran, 4] tripterygiol (5). busaliol (6)- 2,3-bis
[(4-hydroxy-3,5-dimethoxyphenyl)-methyl]-1,4-butane-
diol (7). polystachyol (8) . T & # JI§
9 ) . nitidanin ( 10 ) . 4-[3-
hydroxymethyl-5-((£)-3-hydroxypropenyl)-7-methoxy-
2,3-dihydrobenzofuran-2-yl]-2,6-dimethoxy-phenol (11).
erythro-guaiacylglycerol-p-0-4'-sinapyl ether (12).

( syringaresinol ,

erythro-guaiacylglycerol-8-0-4'-(coniferyl alcohol)
ether (13). FRa-1-(4-F2F-3- A FL R IE)-2-4-H
Bt Ak -2- B OR AR )- N R -13- B
[erythro-1-(4-hydroxy-3-methoxyphenyl)-2-(4-formyl-
2-methoxyphenoxy)-propane-1,3-diol, 14]. rosalaevin
B (15) FIEEXFAHAEE (dehydroconiferyl alcohol,
16). WEY 1~15 HNE RN ZEY T #4532,
GV 8 F1 16 XHEZHE (LPS) 5 F /NI 5T 4H il
BV2 /A5 (NO) BA — & Mg 1 .
1 FEE5HH

Mercury-400 % (3£[E Varian A#]); Bruker
AV500-TIT ZY A% i AR (45 [ Bruker A 7] ); Agilent
1100 Series LC-MSD-Trap-SL B4 Fi 4% (2 HE(EF}
BARAFD; thEHI ARG RS Gt AmA
BRZ ] ): Shimadzu LC-6AD B il £ iU AH 4 1%
S CHAREH#AFD; il &+ (YMC ODS-A Cyg,
250 mmX20 mm, 5um, HA YMC A7F]); #HEZE
ik FEIE GFasq FIAE (I HERZ (200~300 H,

S T RA D ; WA G aiw T (3£
Fisher A #]); 2 Mraliil 1) 24 4 A 2% 7
HRAFD,

INTE R 2GR T 2010 4F 8 F K H = B TR Y,
28 Hp R B PE R 9 A Al 4 = = A 01
€N Clausena emarginata Huang W) T/ 25K, #5
A (ID-22254) A7 0T i [ 2= 5B 22 B 25 ¥ )t 7t
Frbn A 2

BV2 a0y 5 o 2 22 R 2 B R 26T
B IR ot
2 RESSE

N ZE 18 kg, TR BE, H 95%4
BN EIRPEE 3 Ik CRRHR 2 h), IR IRYE 2 0
R, f9HEE) 570 go REUARERE LA AL, 551
F A it S0 007  BE R LG AR AR - 2 BECL 2 D).
LWE. PR (1D D) J#HATHRI, 2R 7 AL
AP EAL (81 @) I AER A AL (200~300
H), A HBE-TA R (100 0.9 1.8:2.7:3.6: 4.
505 BEEEBEML, 153 6 M (A~Ag). HH
Ay (22 @) KHBERAEAEE (200~300 H) 7,
PLAT - (100 © 04952 5.9 0 1.85 1 15.8 © 2
75:25. 7513, 65135, 6.4, 55:45.5:5) A
Ve, B3 11 A5 (ABI~AB). RIEHE
SR HPLC #aS5 R, B AuB,~AuBy 450 & JF
(16 g FFH MPLC #1778 (30%—>90%, HIEE-/K,
25mL/min, 6h), f3Z# T AB7-11C1~AsB7-11Ca0»
A4B7-11Cy (200 mg) ZHill% % HPLC (40%, HEE-
K, 8 mL/min) 7 E4ift, H2MLEY 4 (3 mg)
9 (5mg). As (8.1 g) ITEER A RE, PLATH
fik-TAE (100 : 0—5 0 5) Nuefisl, 1522 A4
(AsB1~AsBy). #14) AsB, (3.2 g) &if MPLC 4y
B, B K N EhA (10%—>90%, 25 mL/min, 3 h),
P2 R HPLC 4lifk (35%, FEE-7K, 8 mL/min),
HEMEYS (27 mg). 6 (6 mg). 7 (3 mg). 8
(4mg). 12 (5mg). 13 (12mg), 14 (2mg). 15
(7 mg) 116 (6 mg) . 4141 AsB, (2.8 g) &3t MPLC
o (10%—>90%, HEE-7K, 25 mL/min, 3h),
4% HPLC 4itk, 35%H EE-/K Niisht (8
mL/min), fHEHAEY 1 (8 mg). 2 (Tmg). 3 (7
mg). 10 (10 mg) 111 (7 mg),
3 SHExE

th&M1: Ak AK; HR-ESI-MS m/z: 637.226 6
[M+Na]*; 'H-NMR (400 MHz, DMSO-ds) J: 6.63
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(2H, brs, H-2, 6), 4.61 (1H, d, J = 2.4 Hz, H-7), 3.04
(2H, m, H-8, 8), 4.17 (2H, m, H-9a, 9'a), 3.78 (2H, m,
H-9b, 9'b), 6.59 (2H, brs, H-2', 6'), 4.65 (1H, d, J =
2.4 Hz, H-7'), 6.95 (1H, brs, H-2"), 6.77 (1H, d, J =
8.0 Hz, H-5"), 6.67 (1H, d, J = 8.4 Hz, H-6"), 4.83
(1H, d, J = 4.0 Hz, H-7"), 3.98 (1H, m, H-8"), 3.61
(1H, dd, J = 11.6, 4.8 Hz, H-9"a), 3.19 (1H, dd, J =
11.6, 4.0 Hz, H-9"b), 3.74 (12H, s, 3, 3', 5, 5’-OCHj3),
3.71 (3H, s, 3"-OCH3); *C-NMR (125 MHz, DMSO-d)
5: 136.9 (C-1), 103.2 (C-2, 6), 152.4 (C-3, 5), 135.0
(C-4), 85.3 (C-7), 53.5 (C-8), 71.2 (C-9), 132.8 (C-1"),
103.7 (C-2', 6'), 147.9 (C-3', 5'), 135.3 (C-4'), 85.0
(C-7"), 53.7 (C-8"), 71.0 (C-9"), 1312 (C-1"), 111.0
(C-2"), 146.8 (C-3"), 145.3 (C-4"), 114.6 (C-5"), 119.1
(C-6"), 71.4 (C-7"), 87.0 (C-8"), 60.2 (C-9"), 56.0 (3, 3/,
5, 5'-OCH3), 55.5 (3"-OCH3). LA L-%# 5 SCilikiiE
A5, W% A 1A buddlenol C.

&Y 2: AERA; ESI-MS m/z: 583.4 [M—
H]: 'H-NMR (400 MHz, CD;0D) &: 6.63 (2H, brs,
H-2, 6), 4.65 (1H, d, J = 4.0 Hz, H-7), 3.07 (2H, m,
H-8, 8), 421 (2H, m, H-9a, 9'a), 3.84 (2H, m, H-9b,
9'b), 6.89 (1H, brs, H-2'), 6.79 (1H, d, J = 8.0 Hz,
H-5"), 6.69 (1H, d, J = 8.0 Hz, H-6"), 4.70 (1H, d, J =
3.6 Hz, H-7'), 6.93 (1H, brs, H-2"), 6.76 (1H, d, J =
8.4 Hz, H-5"), 6.65 (1H, d, J = 8.4 Hz, H-6"), 4.92
(1H, d, J = 6.8 Hz, H-7"), 4.03 (1H, m, H-8"), 3.70
(1H, dd, J = 12.4, 40 Hz, H-9"a), 3.29 (1H, m,
H-9"b), 3.81 (9H, s, 3, 3/, 5-OCHs), 3.76 (3H, s,
3"-OCH3); ""C-NMR (125 MHz, CD;OD) ¢: 139.4
(C-1), 104.5 (C-2, 6), 154.6 (C-3, 5), 137.0 (C-4), 87.8
(C-7), 55.6 (C-8), 73.2 (C-9), 134.1 (C-1"), 112.0
(C-2"), 149.0 (C-3'), 147.7 (C-4"), 116.4 (C-5"), 121.1
(C-6"), 87.5 (C-7'), 56.1 (C-8), 73.0 (C-9"), 133.8
(C-17), 111.4 (C-2"), 149.4 (C-3"), 147.5 (C-4"), 116.1
(C-5"), 120.4 (C-6"), 74.7 (C-7"), 89.0 (C-8"), 62.2
(C-9"), 57.0 (3, 5-OCH;), 56.8 (3'-OCHj), 56.7
(3"-OCH3). UL F¥de 5 et sA 5, #%
EAY) 2 4 hedyotol D

&Y 3: AEMA; ESI-MS m/z: 583.4 [M—
H]": 'H-NMR (400 MHz, CD;0D) : 6.62 (2H, brs,
H-2, 6), 4.65 (1H, d, J = 3.2 Hz, H-7), 3.07 (2H, m,
H-8, 8), 4.22 (2H, m, H-9a, 9'a), 3.84 (2H, m, H-9b,
9'b), 6.90 (2H, brs, H-2', 2"), 6.76 (1H, d, J = 8.0 Hz,

H-5"), 6.67 (1H, d, J = 8.0 Hz, H-6"), 4.69 (1H, d, J =
3.2 Hz, H-7), 6.72 (1H, d, J = 8.0 Hz, H-5"), 6.66
(1H, d, J = 8.0 Hz, H-6"), 4.83 (1H, d, J = 5.2 Hz,
H-7"), 4.20 (1H, m, H-8"), 3.83 (1H, m, H-9"a), 3.53
(1H, dd, J = 12.0, 3.2 Hz, H-9"b), 3.77 (6H, s, 3,
5-OCH3), 3.80 (3H, s, 3-OCHj), 3.76 (3H, s,
3"-OCHs); "“C-NMR (125 MHz, CD;OD) ¢: 139.2
(C-1), 104.5 (C-2, 6), 154.8 (C-3, 5), 136.4 (C-4), 87.6
(C-7), 55.6 (C-8), 73.2 (C-9), 134.0 (C-1"), 111.7
(C-2'), 148.9 (C-3'), 147.7 (C-4"), 116.4 (C-5"), 121.0
(C-6'), 87.6 (C-7'), 56.1 (C-8), 73.0 (C-9"), 134.0
(C-1"), 111.3 (C-2"), 149.4 (C-3"), 147.2 (C-4"), 115.9
(C-5"), 120.4 (C-6"), 74.4 (C-7"), 87.8 (C-8"), 62.0
(C-9"), 57.0 (3, 5-OCHs), 56.7 (3'-OCH3), 56.6 (3"-
OCH3). DL E¥¥E 5 cikfios A — ™, 4w
&%) 3 N hedyotol C.

WEY) 4: TLEMIRYY; ESI-MS m/z: 359.0 [M—
H]; 'H-NMR (400 MHz, CD;0D) &: 6.70 (1H, brs,
H-2), 6.65 (1H, d, J = 7.6 Hz, H-5), 6.58 (1H, d, J =
8.0 Hz, H-6), 2.87 (1H, dd, J = 13.2, 4.4 Hz, H-7a),
2.43 (1H, t, J = 12.4 Hz, H-7b), 2.68 (1H, m, H-8),
3.92 (1H, t, J = 7.2 Hz, H-9a), 3.66 (1H, dd, J = 8.0,
6.4 Hz, H-9b), 6.84 (1H, brs, H-2'), 6.74 (1H, d, J =
8.0 Hz, H-5"), 6.72 (1H, d, J = 8.0 Hz, H-6"), 4.68 (1H,
d, J = 6.8 Hz, H-7'), 2.32 (1H, m, H-8"), 3.76 (1H,
overlapped, H-9'a), 3.57 (1H, dd, J = 10.8, 6.4 Hz,
H-9'b), 3.78 (3H, s, 3-OCHs), 3.77 (3H, s, 3'-OCHs);
BC-NMR (125 MHz, CD;0D) &: 133.8 (C-1), 113.8
(C-2), 149.4 (C-3), 146.2 (C-4), 116.5 (C-5), 122.5
(C-6), 34.0 (C-7), 44.2 (C-8), 73.8 (C-9), 136.0 (C-1"),
111.0 (C-2'), 149.4 (C-3'), 147.5 (C-4'), 116.4 (C-5),
120.1 (C-6'), 84.4 (C-7"), 54.3 (C-8'), 60.8 (C-9"), 56.7
(3, 3'-OCHs). VL ¥ 53k s A 5, %
YEAEY) 4 3-(2,4- R FE3-HEFE T ) -4-(4-
FREE3-FAE SRS DAk .

WY 5 TEHRY); ESI-MS m/z: 443.2 M+
Na]"; 'H-NMR (400 MHz, DMSO-ds) J: 6.43 (2H,
brs, H-2, 6), 2.83 (1H, dd, J = 13.2, 4.4 Hz, H-7a),
2.40 (1H, t, J = 12.4 Hz, H-7b), 2.59 (1H, m, H-8),
3.88 (1H, t, J = 7.2 Hz, H-9a), 3.48 (1H, m, H-9b),
6.52 (2H, brs, H-2, 6'), 4.65 (1H, d, J = 6.0 Hz, H-7"),
2.20 (1H, m, H-8"), 3.66 (1H, m, H-9'a), 3.57 (1H, t,
J =172 Hz, H-9'b), 3.72 (12H, s, 3, 3', 5, 5'-OCH);
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BC-NMR (125 MHz, DMSO-d;) d: 130.9 (C-1), 105.9
(C-2, 6), 147.9 (C-3, 5), 133.6 (C-4), 32.7 (C-7), 41.9
(C-8), 71.8 (C-9), 133.8 (C-1"), 103.2 (C-2', 6'), 147.8
(C-3', 5'), 134.5 (C-4"), 81.9 (C-7'), 52.4 (C-8"), 58.6
(C-9),55.9 (3,3, 5, 5'-OCH3). PL_E#¥s 5 ki iE
A, W E A 5 A tripterygiol o

WEY 6: WHEOMIRY; ESI-MS m/z: 413.1
[M~+Na]"; "H-NMR (400 MHz, CD;0D) 6: 6.74 (1H,
brs, H-2), 6.65 (1H, d, J = 8.0 Hz, H-5), 6.58 (1H, d,
J = 8.0 Hz, H-6), 2.86 (1H, dd, J = 13.6, 4.0 Hz,
H-7a), 2.44 (1H, t, J = 12.4 Hz, H-7b), 2.67 (1H, m,
H-8), 3.94 (1H, t, J = 7.6 Hz, H-9a), 3.67 (1H, t, J =
7.6 Hz, H-9b), 6.56 (2H, brs, H-2', 6'), 4.71 (1H, d, J =
6.4 Hz, H-7), 231 (IH, m, H-8), 3.81 (1H,
overlapped, H-9'a), 3.59 (1H, dd, J = 10.6, 7.2 Hz,
H-9'b), 3.77 (9H, s, 3, 3', 5-OCH3); "“C-NMR (125
MHz, CD;OD) &: 133.8 (C-1), 113.7 (C-2), 149.3
(C-3), 146.1 (C-4, 4), 116.5 (C-5), 122.4 (C-6), 34.0
(C-7), 44.1 (C-8), 73.9 (C-9), 135.4 (C-1), 104.5
(C-2', 6'), 149.5 (C-3', 5'), 84.5 (C-7'), 54.4 (C-8),
60.8 (C-9"), 56.7 (3-OCH3), 57.0 (3', 5'-OCH3). LA L
s 5 BRIk IE R A — Y, M ELEY 6 A
busaliol.

EWT: AR AK; ESI-MS m/z: 4452 [M+
Na]"; '"H-NMR (400 MHz, CD;0D) d: 6.26 (4H, brs,
H-2, 2', 6, 6"), 2.64 (2H, dd, J = 13.6, 6.0 Hz, H-7a,
7'a), 2.46 (2H, dd, J = 13.6, 8.8 Hz, H-7b, 7'b), 1.84
(2H, m, H-8, 8'), 3.61 (2H, dd, J = 11.2, 4.8 Hz, H-9a,
9'a), 3.51 (2H, dd, J = 11.2, 6.4 Hz, H-9b, 9'b), 3.68
(12H, s, 3, 3, 5, 5-OCH3); "“C-NMR (125 MHz,
CD;0D) 6: 134.8 (C-1, 1), 107.5 (C-2, 2/, 6, 6'), 149.3
(C-3, 3", 5, 5'), 133.4 (C-4, 4"), 37.0 (C-7, 7'), 443
(C-8, 8"), 62.6 (C-9, 9", 56.9 (3, 3', 5, 5'-OCH;). LA
e 5 ocardoE A - E M, WS EREw T oA
2,3-bis [(4-hydroxy-3,5-dimethoxyphenyl)-methyl]-1,4-
butanediol.

& 8: HENAR; ESI-MS m/z: 443.1 [M+
Na]"; 'H-NMR (400 MHz, CD;0D) §: 6.32 (2H, brs,
H-2, 6), 425 (1H, d, J = 5.6 Hz, H-7), 1.91 (1H, m,
H-8), 3.44 (1H, m, H-9), 6.52 (1H, brs, H-2'), 2.64
(1H, dd, J = 15.2, 4.8 Hz, H-7'a), 2.51 (1H, dd, J =
15.2, 11.2 Hz, H-7'b), 1.57 (1H, m, H-8'), 3.53 (1H,
dd, J = 10.8, 5.2 Hz, H-9'a), 3.43 (1H, dd, J = 10.8,

7.2 Hz, H-9'b), 3.68 (6H, s, 3, 5-OCHs3), 3.80 (3H, s,
3-OCHs), 3.32 (3H, s, 5-OCH;); “C-NMR (125
MHz, CD;0D) ¢: 139.6 (C-1), 107.1 (C-2, 6), 149.3
(C-3, 5), 134.8 (C-4), 42.6 (C-7), 49.6 (C-8), 64.4
(C-9), 130.4 (C-1"), 108.0 (C-2'), 148.9 (C-3'), 139.2
(C-4"), 148.0 (C-5"), 126.5 (C-6"), 33.9 (C-7), 412
(C-8"), 67.1 (C-9), 57.0 (3, 5-OCHs), 56.9 (3'-OCH3),
60.4 (5'-OCH;3). VL ¥ 5 3CikiRig s A — 5,
W e 59 8 4 polystachyol

& 9: HENA; ESI-MS m/z: 441.1 [M+
Na]"; '"H-NMR (400 MHz, DMSO-dy) &: 6.59 (4H,
brs, H-2, 2', 6, 6'), 4.60 (2H, d, J = 3.6 Hz, H-7, 7'),
3.04 (2H, m, H-8, 8'), 4.15 (2H, m, H-9a, 9a), 3.76
(2H, m, H-9b, 9'b), 3.74 (12H, s, 3, 3', 5, 5'-OCH3);
BC-NMR (125 MHz, DMSO-ds) d: 131.4 (C-1, 1),
103.6 (C-2, 2, 6, 6), 147.9 (C-3, 3', 5, 5'), 134.8 (C-4,
4", 85.3 (C-7, 7'), 53.6 (C-8, 8'), 71.0 (C-9, 9"), 56.0
(3, 3", 5, 5-OCH3). VA b H¥s 5 STk FE A —
W, M EY 9 N T FW AT .

&Y 10 TEAMPRY; ESI-MS m/z: 427.2
[M+Na]"; 'H-NMR (400 MHz, DMSO-dq) &: 6.69
(3H, brs, H-2, 2', 6), 4.85 (1H, d, J = 7.6 Hz, H-7),
4.08 (1H, overlapped, H-8), 3.77 (1H, overlapped,
H-9a), 3.56 (1H, dd, J = 11.2, 4.8 Hz, H-9b), 6.58 (1H,
brs, H-6'), 6.40 (1H, d, J = 16.0 Hz, H-7"), 6.24 (1H,
dt, J = 16.0, 4.8 Hz, H-8"), 4.07 (2H, overlapped,
H-9'), 3.75 (6H, s, 3, 5-OCHs), 3.79 (3H, s, 3’-OCHs3);
BC-NMR (125 MHz, DMSO-dq) &: 128.9 (C-1), 105.3
(C-2, 6), 147.9 (C-3, 5), 135.9 (C-4), 75.9 (C-7), 77.8
(C-8), 60.1 (C-9), 128.5 (C-1'), 102.3 (C-2'), 148.6
(C-3"), 132.4 (C-4'), 143.9 (C-5"), 107.4 (C-6"), 126.6
(C-7"), 129.1 (C-8"), 61.5 (C-9'), 56.1 (3, 5-OCHs3),
55.6 (3'-OCHs). VL E¥df 5 kIR i 3 A — 5,
% SE AL A4 10 A nitidanin.

WA 11: TEHRY); ESI-MS m/z: 411.1 [M+
Na]*: 'H-NMR (400 MHz, CD;0D) &: 6.62 (2H, brs,
H-2, 6), 5.47 (1H, d, J= 6.0 Hz, H-7), 3.44 (1H, q, J =
6.0 Hz, H-8), 3.78 (1H, overlapped, H-9a), 3.67 (1H,
m, H-9b), 6.91 (1H, brs, H-2'), 6.89 (1H, brs, H-6"),
6.48 (1H, d, J=16.0 Hz, H-7"), 6.17 (1H, dt, J = 15.6,
6.0 Hz, H-8'), 4.14 (2H, d, J = 5.6 Hz, H-9'), 3.75 (6H,
s, 3, 5-OCH3), 3.82 3H, s, 5'-OCH3); "*C-NMR (125
MHz, CD;0D) §: 132.3 (C-1), 102.9 (C-2, 6), 147.9
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(C-3, 5), 134.8 (C-4), 88.1 (C-7), 53.9 (C-8), 63.5
(C-9), 131.3 (C-1"), 115.1 (C-2), 128.9 (C-3"), 148.0
(C-4"), 144.1 (C-5"), 110.8 (C-6"), 130.6 (C-7'), 126.2
(C-8"), 62.5 (C-9'), 55.4 (3, 5'-OCH3). Ll F¥URE 5
BRI E A, WA 11 A 4-3-
hydroxymethyl-5-((F)-3-hydroxypropenyl)-7-methoxy-
2,3-dihydrobenzofuran-2-yl]-2,6-dimethoxy-phenol.

& 12: HERA; ESI-MS m/z: 429.1 [M+
Na]"; 'H-NMR (400 MHz, CD;OD) 6: 6.93 (1H, brs,
H-2), 6.68 (1H, d, J = 8.0 Hz, H-5), 6.73 (1H, d, J =
8.0 Hz, H-6), 4.86 (1H, d, J = 4.8 Hz, H-7), 4.17 (1H,
m, H-8), 3.83 (1H, dd, J = 12.0, 5.6 Hz, H-9a), 3.50
(1H, dd, J = 12.0, 3.2 Hz, H-9b), 6.68 (2H, brs, H-2',
6'), 6.49 (1H, d, J = 15.6 Hz, H-7"), 6.26 (1H, dt, J =
15.6, 5.6 Hz, H-8'), 4.16 (2H, m, H-9"), 3.77 (9H, s, 3,
3", 5"-OCHs); "“C-NMR (125 MHz, CD;0D) 6: 134.1
(C-1), 111.8 (C-2), 147.2 (C-3), 149.0 (C-4), 116.0
(C-5), 120.9 (C-6), 74.3 (C-7), 87.9 (C-8), 61.8 (C-9),
135.1 (C-1"), 105.2 (C-2', 6'), 154.9 (C-3, 5'), 136.7
(C-4", 131.7 (C-7), 1302 (C-8), 63.9 (C-9), 56.7
(3-OCHs), 57.0 (3', 5-OCH3). LA F&d 5 SCikiiE S A
— 3, W E A 12 9 erythro-guaiacylglycerol-
B-O-4'-sinapyl ether.

A 13: AR AK; ESI-MS m/z: 399.1 [M+
Na]"; '"H-NMR (400 MHz, DMSO-dg) d: 7.02 (1H,
brs, H-2), 6.67 (1H, d, J = 8.0 Hz, H-5), 6.85 (1H, d,
J = 8.0 Hz, H-6), 4.70 (1H, brs, H-7), 425 (1H, m,
H-8), 3.74 (1H, overlapped, H-9a), 3.57 (1H, m,
H-9b), 6.96 (1H, brs, H-2"), 6.95 (1H, d, J = 8.0 Hz,
H-5'), 6.75 (1H, d, J = 8.0 Hz, H-6"), 6.44 (1H, d, J =
16.0 Hz, H-7"), 6.24 (1H, dt, J = 16.0, 5.2 Hz, H-8'),
4.08 (2H, m, H-9"), 3.78 (3H, s, 3-OCH3), 3.73 (3H, s,
3-OCHj); "“C-NMR (125 MHz, DMSO-dj) J: 132.9
(C-1), 111.0 (C-2), 147.0 (C-3), 145.4 (C-4), 114.6
(C-5), 119.1 (C-6), 70.9 (C-7), 84.3 (C-8), 60.1 (C-9),
130.1 (C-1"), 109.7 (C-2'), 149.6 (C-3"), 147.8 (C-4"),
1154 (C-5'), 119.0 (C-6"), 128.5 (C-7'), 128.6 (C-8),
61.6 (C-9'), 55.6 (3-OCHs), 55.4 (3-OCH3). UL F¥uE 5
CHRRERA Y, MR EY 13 A erythro-
guaiacylglycerol-8-O-4'~(coniferyl alcohol) ether.

&Y 14: LEMEARY); ESI-MS m/z: 371.1 [M+
Na]"; 'H-NMR (400 MHz, CD;0D) d: 6.98 (1H, brs,
H-2), 6.68 (1H, d, J = 8.0 Hz, H-5), 6.80 (1H, d, J =

8.0 Hz, H-6), 4.84 (1H, d, J = 5.6 Hz, H-7), 4.56 (1H,
m, H-8), 3.72 (1H, m, H-9a), 3.51 (1H, dd, J = 12.0,
6.0 Hz, H-9b), 7.41 (1H, brs, H-2'), 7.13 (1H, d, J =
8.4 Hz, H-5"), 7.40 (1H, d, J = 7.6 Hz, H-6'), 9.73 (1H,
s, 1-CHO), 3.76 (3H, s, 3-OCHj), 3.87 (3H, s,
3-OCHj3); “C-NMR (125 MHz, CD;0OD) 6: 134.0
(C-1), 112.0 (C-2), 149.2 (C-3), 147.5 (C-4), 116.1
(C-5), 120.9 (C-6), 74.2 (C-7), 86.0 (C-8), 62.4 (C-9),
132.0 (C-1"), 111.8 (C-27), 152.0 (C-3"), 156.0 (C-4"),
116.1 (C-5), 127.5 (C-6'), 193.2 (1'-CHO), 56.6
(3-OCH3), 56.8 (3'-OCH3). LA L#dE 5 SClik4hos 3
AR, W EAY) 14 AR 1-(4-FR -3
S S )-2-(4- FR I A -2- PR3 R AR 3 )- T -
1,3- M.

&Y 15: FEKK; ESI-MS m/z: 389.1 [M—+
Na]"; "H-NMR (400 MHz, CD;0D) d: 6.92 (1H, brs,
H-2), 6.69 (1H, d, J = 8.0 Hz, H-5), 6.72 (1H, d, J =
8.4 Hz, H-6), 4.85 (1H, d, J = 4.8 Hz, H-7), 3.99 (1H,
m, H-8), 3.86 (1H, dd, J = 12.0, 3.2 Hz, H-9a), 3.82
(1H, overlapped, H-9b), 6.07 (2H, brs, H-2', 6'), 3.78
(3H, s, 3-OCHy), 3.71 (6H, s, 3/, 5'-OCH3); *C-NMR
(125 MHz, CD;0D) §: 134.1 (C-1), 111.6 (C-2), 149.0
(C-3), 147.1 (C-4), 116.1 (C-5), 120.8 (C-6), 74.2
(C-7), 88.0 (C-8), 61.6 (C-9), 156.3 (C-1'), 94.6 (C-2/,
6'), 155.3 (C-3, 5'), 129.8 (C-4), 56.7 (3-OCH3), 56.8
(3', 5'-OCH3). bh - 3¥ds 5 scmrifia s A —5"), %
KA EY) 15 4 rosalaevin B.

AP 16: TLEHIRY); ESI-MS m/z: 381.2
[M+Na]*; "H-NMR (400 MHz, CD;0D) §: 6.88 (2H,
brs, H-2, 2'), 6.71 (1H, d, J = 8.0 Hz, H-5), 6.77 (1H,
d, J= 8.0 Hz, H-6), 5.46 (1H, d, J = 6.4 Hz, H-7), 3.43
(1H, m, H-8), 3.77 (1H, m, H-9a), 3.72 (1H, m, H-9b),
6.91 (1H, brs, H-6"), 6.48 (1H, d, J = 16.0 Hz, H-7"),
6.16 (1H, dt, J = 15.6, 6.0 Hz, H-8'), 4.14 2H, d, J =
5.6 Hz, H-9"), 3.75 (3H, s, 3-OCH3), 3.81 (3H, s,
3-OCH3); “C-NMR (125 MHz, CD;0OD) &: 134.8
(C-1), 112.4 (C-2), 149.6 (C-3), 148.0 (C-4), 116.8
(C-5), 120.1 (C-6), 89.6 (C-7), 55.4 (C-8), 65.2 (C-9),
132.9 (C-1"), 110.9 (C-2"), 145.8 (C-3"), 149.4 (C-4"),
132.3 (C-5"), 116.5 (C-6"), 130.7 (C-7"), 127.8 (C-8"),
64.2 (C-9"), 56.7 (3-OCHj3), 57.0 (3'-OCH3). LA ¥
5kiRiE A, WA 16 NER
BUFA AT o
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4 FEMTFEE

¥ BV2 i/ ® T DMEM-F12 573 (4 10%
B4, £ 37 C. 5% COy 100%H X E
FAK. KHRRE] 96 FLIH (2X10* AL, 24h
JE NN [ B35 (0 A 0 B AR A5 o B A 0o FE 2
% (10 1. 0.1 umol/L, BEANKE 3 AN FATHL), 1h
JE N LPS (ZJii &k E 4 300 ng/mL), 4k&kiE:
24 h, YREEREFEEE LJE 100 pL, IIAZEAAFE Griess
W7, FEEE 20 min, FIEKFEE, TEEX L
MIE 540 nm AEWOGEAE, PABTIURE & NO, Ik
FER B NO Ik . AR AR TR, &Y 8 Al
16 Xt LPS 31 BV2 4B NO B A KLl
T, FPBENHIRE (ICsy) E 31N 9.7
4.7 umol/L, HABAL AW 1Cs {3 KT 10 pmol/L,
P25 235 51 1Cso 158 0.5 pmol/L.
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