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Abstract: Objective To study the lignans from Magnolia liliflora and their anti-inflammatory activities. Methods Chemical
constituents were separated and purified by column chromatography on silica gel, MCI gel, Sephadex LH-20, and semepreparative
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HPLC. The structures were characterized via spectroscopic data analysis. All isolated compounds were evaluated their inhibitory
activity on lipopolysaccharide (LPS) induced nitric oxide (NO) production in RAW 264.7 macrophages. Results
compounds were isolated from 95% ethanol extract of M. liliflora. Their structures were identified as burcellin (1),
(75",857,1'S")-3,4,1'-trimethoxy-1',6"-dihydro-7,4'-epoxy-8,3'-neoligna-8'-en-6'-one  (2), (75%,85",1'R")-3,4,5,1"-tetramethoxy-1',6"-
dihydro-7,4"-epoxy-8,3'-neoligna-8'-en-6"-one (3), (7S%,85%,1'S")-3,4,5,5"-tetramethoxy-1',4"-dihydro-7,2'-epoxy-8,1"-neoligna-8'-en-
4-one (4), (75",85",1'R")-3,4,5,5'-tetramethoxy-1',4"-dihydro-7,2’-epoxy-8,1"-neoligna-8'-en-4"-one  (5), (7R"*,85",1'S")-3,4,5'-
trimethoxy-1',4"-dihydro-7,2'-epoxy-8,1'-neoligna-8'-en-4-one  (6), (7S",85",1'R")-3,4-methylenedioxy-5'-methoxy-1’,4"-dihydro-
7,2'-epoxy-8,1’-neoligna-8’-en-4'-one (7), simulanol (8), lariciresinol (9), 5’-methoxylariciresinol (10), 5,5’-dimethoxylariciresinol
(11), nectandrin A (12), nectandrin B (13), medioresinol (14), syringaresinol (15), pinoresinol (16). Compounds 8, 10, 11, 13, and 16
displayed potent NO inhibitory activities, with 1Cso values of (8.38 +0.07), (16.24 +0.35), (22.71 +=1.30), (21.68 +0.72), and (19.74
+0.39) umol/L, respectively. Conclusion Compounds 2, 4—®6, 8, 10, 11, and 13 are isolated from the genus of Magnolia for the
first time. All compounds were obtained from M. liliflora for the first time. The ‘H- and *3C-NMR spectroscopic data of 1 was
reported for the first time. In addition, the 3C-NMR spectroscopic data of 2 and 4 were also reported for the first time. Compounds 8,
10, 11, 13, and 16 indicate their potential anti-inflammatory effects.
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1',6'-dihydro-7,4'-epoxy-8,3'-neoligna-8'-en-6'-one; 5’-methoxylariciresinol

2 £ = Magnolia liliflora Desr. 4 K == %}
(Magnoliaceae) A *=J& Magnolia Linn. 7% #EA
AT REREE. WAL WU =, BTk 300~
1600 m MM . EE=5EK% M. denudata
Desr. [[] 33 [H 2 T ZFHMEGAES T, LR E A
YA RRES, RO S =R &, R R
ML AT NS, B AR BRI R 5 Chr
HARFENE) 08, LEZHAHNHIE, Bas
iR, HTRITEIE. B KIERE. MissE
i, S B[ 24 3 S B ORI . — A SCERRE
BEZPEEARER BV, RIS,
A TR B HOR G 2 R BAA LR Pisa b,
UV BRI A SEE VRG-S, BT, ARSEER X5
T =HIFRRGIRANR AT, RiGia &
PG 515 EE R 22 (1) 95% LB HR BV 43 25 15
216 MARNEZR (B 1, 73l E N burcellin (1D
(757,85",1'S")-3,4,1'- — H 5 FE-17,6"- & -74- 3 &
8,3- Hr A Mg ke -8'- Hi -6'- i [(7S7,857,1'S")-3,4,1'-
trimethoxy-1',6"-dihydro-7,4'-epoxy-8,3'-neoligna-8'-en-
6'-one, 2]. (7S",8S",1'R")-3,4,5,1'-JY H & FE-1,6"-—
SL-7.4"- 31 5 -8,3"- B K I ot -8'- M -6'- i [(7S7,8S7,
1'R")-3,4,5,1'-tetramethoxy-1',6'-dihydro-7,4'-epoxy-
8,3"-neoligna-8'-en-6'-one, 3]. (7S",85",1'S")-3,4,5,5'"-
VU H AR - 17,40 57,2 - R -8, 1 - AR IR e -8 - M-
4'- il [(7S",85",1'S")-3,4,5,5'"-tetramethoxy-1',4'-dihydro-
7,2'-epoxy-8,1'-neoligna-8'-en-4'-one , 4]. (75",85",
1'R)-3,4,5,5'-PU 48 3 - 1", 4"- —5-7,2- 31 50-8, 135
K JE ke -8- M -4- B [(7S785",1'R")-3,4,5,5'

tetramethoxy-1',4'-dihydro-7,2'-epoxy-8,1'-neoligna-
8'-en-4"-one, 5]. (75%,85",1'R")-3.4,5'- = F 4 Jk-1' 4'-
-T2 IR 8,17 R IR e -8 U -4'- i (TR,8S
1'S)-3,4,5'-trimethoxy-1’,4'-dihydro-7,2'-epoxy-8,1"-n
eoligna-8'-en-4’-one, 6). (7R",85",1'S")-3,4-1F H —
GBS F AR - 1 4 AT 2 -8, - K IR -
8- W54~ [il[(7S,8S",1'R")-3,4-methylenedioxy-5'-methoxy-
1',4'-dihydro-7,2'-epoxy-8,1'-neoligna-8'-en-4'-one ,
7]~ simulanol (8). &AM iGEE Clariciresinol, 9.
5-FE SR AR IEEE (5'- methoxylariciresinol,
10). 5,5- “HIE LR A B g (5,5-dimethoxy
lariciresinol, 11). nectandrin A (12). nectandrin B
(13). KA AR (medioresinol, 14). T &HEE
(syringaresinol, 15), VL #a i (pinoresinol, 16).,
&Y 2. 4~6. 8. 10, 11 il 13 N E KM A )R
o EE R A AN E IR ZEY)
Ty B AS 2, 1 IRARE A Y 11 1H-F1 3C-NMR
HHE, JF BB ka0 & 2 A 4 (1) 13C-NMR %
. FE XA EY 1L~16 #HATHE 2 B
(lipopolysaccharide, LPS) %S RAW264.7 E I
40 PR T NO F il & YE VR0, R IS4 8,10,
11, 13 1 16 AA7 BEMbiEH, HE8umsik
/% (median inhibition concentration, 1Cso) ;%A
(8.38+0.07). (16.24%£0.35). (22.71£1.30).
(21.68+0.72) 1 (19.74+0.39) umol/L.
1 {XE5HH

Shimadzu UV-2700 8 4Mr] WA 66 BEAX (H A&
Shimadzu 2 ) ); Jasco P-1020 %14x [ Zh3 7 e A
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OCH,

_OCH;

9R, =R,=H 12 R = OCH, 14R, = OCH, R, =H
10R, =H, Ry = OCH; 13R=0H 1SR, =R, =OCH;

11 R, = R, = OCH;

16R,=R,=H

1 &t 1~16 Bh4H

Fig.1 Structures of compounds 1—16

(H A Jasco A#]); Thermo NICOLET iS10 H141 4k
(Z£[# Thermo A #]); Bruker Avance 111 500 MHz.
Avance 111 600 MHz. AV 800 MHz %R 3:4RAC (1%
Bruker A #]); Agilent 1260 =Rk (gL (3£
Agilent A 7]); tilkH: Ay Zorbax SB-Cis (Agilent
Ad], 150 mmXx9.6 mm, 5pum, FEED; MOk
e iRt ), 100~200. 200~300 H);
GFoss 7 2 il il AR Gl I7 i AE4L T )
Sephadex LH-20 (Pharmacia ], Fidt); MCI gel
(CHP 20P, 75~150 um; HZA& =ZE R4,
B (10068 CIFE R, WOl fEE EinHo: &
i (R S 2 T AR AR ; 43 H B
(CREFE s T ERA R Fra %A L
W E I 2

MEE=T 2018 6 HREHFEEM, B
R 7 Bt B B A AT 5 P e BB 5 DR S R
== M. liliflora Desr.ft) T4, Fr4 (20180603m)
A7 TR A [ B2 Bt B2 B AR it 98 BT LA A0 2 5 7
BRIR IR B X s =

2 RSN E

R EM 6 kg 1 95% Z BERMIHREL 3 WK, B
48 h, AIFRACH, WEZAEERAIIER . Kie
Bk, FBSER CEEAEEL 4 20, RIS )
1STEIR L BEHR 7 220 9o HIERWLIGRY (10 1.5) ¥4,
2 MCI gel 3%, HHEE-7K (40 © 60—100 : 0)
BEFEBENG, TLC fill & A0 R #4045 Fr. 1~11. Fr.
4 (2.7 @) ZIEMEERAE G, DUA HE-EE R S
(8:2) WHi/GE] Fr. 41~49. Fr. 44 (96 mg) &
IEARRERRAE (B, DUA V- (8 1 2) PefiifS 2
&4 13 (16.8mg). Fr.45 (76 mg) £ IEAHREER
FE@E, DUAMEBE-PIER (8 : 2) Wi, Ha =&
Fi-AEE (20 1) F1 Sephadex LH-20 (HIEE) ¥l
/A Y 8 (7.6 mg) 115 (2.3mg). Fr. 4.7 (90
mg) £ IEARRERAE R, DAAhEE-IE (8 1 2)
Ve, M= -HEd (20 0 1) F1 Sephadex
LH-20 CHEE) Yefi /95 12 (13 mg) A1 14 (1.5 mg).
Fr.5 (5.39) ZIEMEERAE O, PL=8H bi-
(300 : 1—1 @ L PEeWifF 3] Fr. 5.1~5.11, Fr. 5.1 (300
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mg) £ IEARRER A (Ll P i A5 2 Fr. 5.1.1~5.1.3.
Fr. 5.1.2 (80 mg) £ IEAHRERAE A, DU JHfE-
I (91 1) WM, FHEAmBF-ERAE (8:2)
Al Sephadex LH-20 () 5 214k &4 10 (9.0 mg).
Fr. 5.1.3 (47 mg) Z2Fiil% HPLC thi il (ZJE-
7K 30 @ 70,3 mL/min) il &35 1(tk = 12.5 min,
2.8mg). 2 (tr=11.5min, 1.3 mg). 5 (tzg=9.0 min,
1.4 mg). 6 (trg=15.3 min, 1.7 mg). Fr. 5.6 (150 mg)
2 AR AR B, DUA - (8 1 2) B,
LA MEF-BEER B8 (8 1 2) Al Sephadex LH-20
() Vel 3201 &9 4 (1.4 mg) A1 11 (8.0 mg).
Fr.5.9 (475 mg) £ IEMRERAE I, DL -
i (7 :3) Helifs3) Fr.5.9.1~5.9.4, Fr.5.9.2 (144
mg) ZeIEAE A (il , DAL= he-HEE (95
0.5) ¥EMERILEY 7 (726 mg) F19 (8.5 mg).
Fr. 5.9.3 (88 mg) &IEMEERAE S, LA=& H -
FIEE (9.5 :05) £ Sephadex LH-20 (FEE) Wehifs
k&Y 3(2.7 mg) F115(2.7 mg). Fr. 5.10 (542 mg)
PR R, DUAHEE-E (7 1 3), HEa=
FHGE-AER (9 1D Pl FEb a1 16 (L4 mg).
3 MRFEMEXE

BURHEAE K I RAW 264.7 L4 22 fh 25

96 fLH, F 1 pg/mL LPS BHATE S, [FIR A
RPN AP EE CRBEM 50 pumol/L FF46 2 fi5H
B, WA AR NC-HI LK & R 2
( N®-monomethyl-L-arginine, monoacetate salt ,
L-NMMAD BT HRZL, 5% 24 h J5 U 7R 5k
Kl NO ZE %, #E 570 nm A EROGRE (A) 1.
Pl RBEFREFIA MTS IERIIAHMAAE 2, HEBR{L
E PR A KR . 1Cs0 #% Reed & Muench V2
.

NO A= plediii R = (2= AT R Asro— A2 Aszo)/ 25
R ZH Asro
4 LEHETE

a1 NEEHIRY), [0]20.6 D+43.84 (c
0.10, MeOH): UV A (nm): 208 (4.58). ##:1E 3
T HRESIMS m/z: 409.162 2 [M~+Na]*, &1t AN
409.162 2 A1 13C-NMR #dE # b H o> 7 A
CaoH2606, ANFIE N 10. IR Y6 i 1 B R FFA (1611
1508, 1463 cm™1). fi¥k (3 1730 cm™) . Mk (1652
cm™) FEEREHE Tl 8 H- F1 13C-NMR %
(KD alH, ZUEMEA 11 1,3,4,5-I9HU4K
IR [646.54 (2H, s, H-2, 6), dc 133.3 (C-1), 103.0
(C-2, 6), 153.7 (C-3, 5), 138.6 (C-4)], 1 MdihHE

F1 L& 1~4 89 'H-NMR (CDCls) #1fF

Table 1 !'H-NMR (CDCls) data of compounds 1-4

L 1 (600 MHz) 2 (800 MHz) 3 (600 MHz) 4 (800 MHz)
2 6.54 (1H, s) 6.85 (1H,d,J=1.8Hz) 6.53 (1H, s) 6.57 (1H, s)
5 6.89 (1H,d,J=8.2Hz)
6 6.54 (1H, s) 6.91 (1H, dd, J=8.2, 1.8 Hz) 6.53 (1H, s) 6.57 (1H, s)
7 5.05 (1H, brs) 5.07 (1H, overlapped) 5.05 (1H, overlapped) 5.36 (1H, brs)
8 3.05 (1H, m) 3.06 (1H, m) 3.05 (1H, m) 2.73(1H,q,J=7.3Hz)
9 1.36 (1H, d, J=6.8 Hz) 1.35(1H,d,J=6.8 Hz) 1.40 (1H,d, J=6.8 Hz) 122 (1H,d,J=7.3Hz)
2' 6.21 (1H,s) 6.20 (1H, s) 6.21 (1H,s)
3 5.87 (1H,s)
5 571 (1H,s) 5.69 (1H, s) 5.72 (1H,s)
60 5.45 (1H, s)
7'a 2.53(1H,dd,J=132,75Hz) 254 (1H,dd,J=13.2,7.3Hz) 252 (2H,d, J=7.3 Hz) 2.30 (1H, dd, J =13.5, 8.0 Hz)
7b 2.48 (1H, dd, J = 13.2, 7.3 Hz) 247 (1H, dd, J =13.2, 7.3 Hz) 2.23 (1H, dd, J =135, 6.8 Hz)
8 5.69 (1H, m) 5.69 (1H, m) 5.70 (1H, m) 5.53 (1H, m)
9a 5.07 (2H, m) 5.06 (2H, overlapped) 5.06 (2H, overlapped) 5.03 (1H, dd, J =10.0, 1.3 Hz)
9'b 4.65 (1H, dd, J=17.0, 1.3 Hz)
3-OCHs  3.88(3H,9) 3.89 (3H,s) 3.88 (3H,s) 3.89 (3H,s)
4-OCHs  3.86(3H,9) 3.90 (3H, s) 3.85(3H,s) 3.86 (3H, s)
5-OCHs  3.88(3H,9) 3.88 (3H,s) 3.89 (3H,s)
1“OCHs  3.18 (3H, 9) 3.18 (3H, s) 3.14 (3H,s)
5'-OCHjs 3.68 (3H, s)
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[0n2.53 (1H, dd, J = 13.2, 7.5 Hz, H-7'a), 2.48 (1H,
dd, J = 13.2, 7.3 Hz, H-7'b), 5.69 (1H, m, H-8'), 5.07
(2H, m, H-9"), dc 45.4 (C-7'), 131.0 (C-8"), 119.2
(C-9, 14 B ALEIURE) o ANHLFIER S5 44 F o
[5.71 (1H, s, H-5"), dc 172.3 (C-4), 99.6 (C-5"), 200.0
(C-6M], LA=HURMEE [on 6.21 (LH, s, H-2"), dc
134.7 (C-2'), 140.1 (C-3"], 1 NMEIURIKHF I [on
5.05 (1H, brs, H-7), dc 93.9 (C-7)], 1 MEEALAIAL
ik [oc 815 (C-1)], 1 MNMRHE [64 3.05 (1H, m,
H-8), dc 42.4 (C-8)], 1 ~H1J& [641.36 (3H,d, J=6.8
Hz, H-9), oc 16.4 (C-9)], 4 INH%JE [on 3.88 (6H, s,
3, 5-OCHs), dn 3.86 (3H, s, 4-OCHs), dn 3.18 (3H, s,
1'-OCHs); dc56.2 (3, 5-OCHs), 60.9 (4-OCHs), 54.0
(1-OCHa)]. bRtz iR A& 1 2RI
WRIER R AR RE 2R, H 1H-F1 3C-NMR £ ik &4
3 AHL. B 3 BIAE i A SR R IE Y H-
A1 13C-NMR Hdf L et e N (7S7,857,1'R7)-3,4,5,1'-
DY FE AR 2 -17,6- AL-7,4- 38 560-8,3 - HT A IR e -8"- 45 -
6'-Fe-101, #—25 i@ it HMBC. HSQC. 'H-H COSY
i (B 2) e sy 1/ 3 B
45§, ROESY i (& 2) i H-6/H-8, H-7/H-9 HH%,
KA 1 1) C-7, C-8 fLAHX L ARKI B FIL &4
3—8, HH-7H H-9¥K BN, FHE—Loi
H1) 1A 3 1 8C NMR s, SURBMEEY) 11
C-1' (Adc—0.7). C-6' (Adc—0.4). C-7' (Adc—0.5) Bk
T A Y, RS EE w8 U C-1
SLAR R S5 EY) 3 M. PRI, (&) 1
% N EY) 3 10 C-I'E R k. ZKRLE
Yy 1 WSS RIESCERFP A 0E Courcellin), AR A Witk
TR AR a2, AR R 1D
2D NMR it -t &7 1 ghk, JF 8 ol H
IH-F1 3C-NMR 4 .

7\ HMBC #

2 k&Y 1 MEE 'H-'H COSY. HMBC #1 ROESY #%
Fig. 2 Key 'H-'H COSY, HMBC, and ROESY correlations of
compound 1

&) 2 F 4 3835 SCERITGE I tH-NMR £4
AT X Hr, sl (757,8S7,1'S7)-3,4,1-=

— 'H-'HCOSY "% ROESY

AR R -17,6"- —&-7,4"- 8 5-8,3"- i AR NI bi-8'- I -6
fifi (131 1 (7S",8S",1'S)-3,4,5,5"- VU FH 48 Fk -17.4"- — & -
7,2'- 85 -8, 1"- 3 A i bt -8 M -4'- R 100, fH R DL
BC-NMR ##i4ki& . AW 5k — A FH HSQC.
HMBC. 'H-'H COSY. ROESY it E /il T 1b&
Y2 M4 BE, I E R IEH: BC-NMR #d5 (R 2).
#2 1LE¥ 1~4 B BC-NMR (CDCls) #iE
Table 2 B3C-NMR (CDCIs) data of compounds 1-4
WA 1(150 MHz) 2 (200 MHz) 3 (150 MHz) 4 (200 MHz)

1 1333 130.0 1334 136.5
2 103.0 108.9 103.0 101.2
3 153.7 1495 153.7 153.6
4 138.6 149.8 138.6 137.4
5 153.7 111 153.7 153.6
6 103.0 119.0 103.0 101.2
7 93.9 93.9 93.9 92.8
8 424 422 42.7 446
9 16.4 16.1 16.3 18.9
I 81.5 81.5 80.8 52.8
2’ 134.7 1345 134.4 181.7
3 140.1 140.3 140.2 102.9
4 172.3 172.4 1722 182.5
5 99.6 99.5 99.8 152.8
o' 200.0 200.1 199.6 108.9
7 45.4 45.4 44.9 46.1
8 131.0 1311 131.0 131.7
9 119.2 119.2 119.2 120.2
3-OCHs 56.2 56.0 56.2 56.3
4-OCHs 60.9 56.0 60.9 61.0
5-OCHs 56.2 56.2 56.3
1'-OCHs 54.0 53.9 53.6

5'-OCHs 55.3

thEY5: ToEImRYI, ESI-MS m/z: 409 [M+
Na]*. *H-NMR (800 MHz, CDCls) §: 6.48 (2H, s, H-2,
6), 5.83 (1H, s, H-3"), 5.55 (1H, m, H-8), 5.43 (1H, s,
H-6"), 5.18 (1H, d, J = 9.9 Hz, H-7), 5.10 (1H, d, J =
10.1 Hz, H-9'a), 5.02 (1H, d, J = 17.0 Hz, H-9'b), 3.87
(6H, s, 3, 5-OCHs), 3.85 (3H, s, 4-OCHs), 3.69 (3H, s,
5-OCHs), 2.55 (1H, g, J = 6.9 Hz, H-8), 2.35 (1H, dd,
J =135, 7.4 Hz, H-7'a), 2.30 (1H, dd, J = 13.5, 6.9
Hz, H-7'b), 1.18 (3H, d, J = 6.9 Hz, H-9); 3C-NMR
(200 MHz, CDCls) ¢: 133.3 (C-1), 103.5 (C-2, 6),
153.6 (C-3, 5), 138.6 (C-4), 91.2 (C-7), 49.5 (C-8), 8.6
(C-9), 51.0 (C-1"), 181.4 (C-2'), 102.2 (C-3',9"), 182.9
(C-4", 153.5 (C-5"), 107.8 (C-6'), 36.8 (C-7"), 130.9
(C-8), 562 (3, 5-OCHs), 60.9 (4-OCHs), 55.4
(5'-OCHs). LA B 5 OB R A — 314, i s
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EEYIN (7S°,85%,1'R")-3,4,5,5"- V0 H 48 3174/~ —
7,2 - -8, 1B AR MR -8 -4 -4 -

&Y 6: JoEImkYy, ESI-MS m/z: 379 [M+
Na]*. H-NMR (800 MHz, CDCls) ¢: 6.87 (2H, brs,
H-2, 6), 6.77 (1H, brs, H-5), 5.82 (1H, s, H-3"), 5.55
(1H, m, H-8"), 5.43 (1H, s, H-6"), 5.21 (1H, d, J = 9.9
Hz, H-7), 5.09 (1H, d, J = 10.5 Hz, H-9'a), 5.01 (1H,
d, J = 17.0 Hz, H-9'b), 3.88 (3H, s, 3-OCHs), 3.89
(3H, s, 4-OCHs3), 3.69 (3H, s, 5'-OCHs3), 2.56 (1H, q,
J = 6.9 Hz, H-8), 2.35 (1H, dd, J = 13.6, 7.4 Hz,
H-7'a), 2.31 (1H, dd, J = 13.6, 6.9 Hz, H-7'b), 1.19
(1H, d, J = 6.9 Hz, H-9); 3C-NMR (200 MHz, CDCls)
5: 130.0 (C-1), 109.2 (C-2), 149.4 (C-3, 4), 110.0
(C-5), 120.1 (C-6), 91.2 (C-7), 49.4 (C-8), 8.5 (C-9),
51.0 (C-1'), 181.5 (C-2"), 102.1 (C-3"), 182.9 (C-4"),
153.5 (C-5'), 107.9 (C-6'), 36.7 (C-7'), 130.9 (C-8'),
119.5 (C-9), 56.0 (3, 4-OCHs), 55.4 (5'-OCH3). LA I
Hd 5 SR R TE R AR — S0, WS RS
¥ 6 N (7S%,85",1'R")-3,4,5'- = HI & 3 -1 4'- — (-
7,2"- -8, 1 - AR -8 - -4'- i .

B 7: LB, ESI-MS m/z 363 [M-+
Na]*. H-NMR (500 MHz, CDCl3) d: 6.81 (1H, d, J =
7.8 Hz, H-5), 6.70 (1H, s, H-2), 6.69 (1H, d, J = 7.8
Hz, H-6), 5.97 (2H, s, -OCH,0-), 5.92 (1H,d, J=5.1
Hz, H-7), 5.85 (1H, s, H-3"), 5.73 (1H, m, H-8'), 5.49
(1H, s, H-6'), 5.16 (2H, m, H-9"), 5.19 (1H, d, J = 10.1
Hz, H-9'a), 5.12(1H, d, J = 16.9 Hz, H-9'b), 3.66 (3H,
s, 5'-OCHs), 2.68 (2H, m, H-7'a, 8), 2.52 (1H, dd, J =
13.7, 6.8 Hz, H-7'b), 0.50 (3H, d, J = 7.3 Hz, H-9);
3C-NMR (125 MHz, CDCl) §: 130.5 (C-1), 106.2
(C-2), 148.0 (C-3), 147.4 (C-4), 109.1 (C-5), 118.9
(C-6), 87.3 (C-7), 44.7 (C-8), 12.1 (C-9), 54.0 (C-1"),
181.5 (C-2'), 102.1 (C-3"), 182.7 (C-4'), 152.9 (C-5"),
108.3 (C-6'), 44.0 (C-7"), 131.8 (C-8'), 120.3 (C-9"),
55.3 (5'-OCHs), 101.3 (-OCH,0-). LA ¥ 5 ik
HAROE R AR — ), MUSEMA Y TN
(7TR*,85",1'S")-3,4- . FH A JE-5"- H A B -1 47- — -
7,2"- -8, 1 - AR g -8 - Mi-4- B

&) 8: TR YI, ESI-MS m/z: 411 [M+
Na]*. H-NMR (500 MHz, acetone-ds) J: 6.97 (1H, s,
H-2'), 6.94 (1H, s, H-6'), 6.74 (2H, s, H-2, 6), 6.52
(1H, d, J = 15.8 Hz, H-7"), 6.23 (1H, td, J = 15.8, 5.5
Hz, H-8"), 5.54 (1H, d, J = 6.8 Hz, H-7), 3.86 (3H, s,

3'-OCHs), 3.79 (3H, s, 2, 6-OCHs3), 4.19 (2H, d, J =
5.6, Hz, H-9'a), 3.82 (2H, m, H-9'), 3.54 (IH, m,
H-8); 1*C-NMR (125 MHz, acetone-ds) 6: 133.3 (C-1),
104.5 (C-2, 6), 148.7 (C-3, 5), 136.7 (C-4), 88.7 (C-7),
54.8 (C-8), 64.5 (C-9), 131.9 (C-1), 116.0 (C-2),
130.4 (C-3'), 148.9 (C-4"), 145.1 (C-5"), 111.7 (C-6),
130.5 (C-7'), 1284 (C-8), 63.4 (C-9), 56.6 (3,
5'-OCHj3), 56.4 (3-OCHa). L %3 5 ik hRkiE it
w208, B EEY) 8 J simulanol .

&M 9: AR A, ESI-MS m/z: 383 [M+
Na]*. 'H NMR (500 MHz, acetone-ds) J: 6.95 (1H, s,
H-2), 6.80 (2H, m, H-5, 6), 6.78 (1H, s, H-2'), 6.74
(1H, d, J = 8.0 Hz, H-5"), 6.66 (21H, dd, J = 8.0, 1.2
Hz, H-6"), 4.80 (1H, d, J = 6.3 Hz, H-7), 3.96 (1H, m,
H-9"a), 3.87 (1H, m, H-9a), 3.79 (s, 3-OCHs3), 3.78 (s,
3'-OCHs), 3.68 (2H, m, H-9b, 9'b); 13C NMR (125
MHz, acetone-ds) &: 136.5 (C-1), 110.2 (C-2), 148.2
(C-3), 146.4 (C-4), 115.4 (C-5), 119.3 (C-6), 83.2
(C-7), 53.9 (C-8), 60.4 (C-9), 133.4 (C-1"), 113.0
(C-2"), 148.1 (C-3"), 145.6 (C-4"), 115.7 (C-5'), 121.9
(C-6), 33.5 (C-7'), 43.4 (C-8"), 73.1 (C-9), 56.2 (3,
3"-OCHs) . PA_E#iths 15 SCiik v i T B dhs e A — 2071,
WS TEA A 9 R TR FAR BT .

thE59) 10: HEHAK, ESI-MS m/z: 413 [M+
Na]*. H-NMR (500 MHz, acetone-dg) J: 6.82 (1H, d,
J=1.8 Hz, H-2"), 6.73 (1H, d, J = 8.0 Hz, H-5"), 6.65
(1H, dd, J = 8.0, 1.8 Hz, H-6"), 6.63 (2H, s, H-2, 6),
4.80 (1H, d, J = 6.0 Hz, H-7), 3.95 (1H, dd, J = 8.2,
6.7 Hz, H-9'a), 3.86 (1H, m, H-9a), 3.81 (6H, s,
3'-OCHs), 3.79 (6H, s, 3, 5-OCHs), 3.70 (1H, dd, J =
6.3, 4.2 Hz, H-9b), 3.67 (1H, dd, J = 8.2, 8.0 Hz,
H-9'b); BC-NMR (125 MHz, acetone-ds) J: 135.6
(C-1), 104.0 (C-2, 6), 148.5 (C-3, 5), 135.7 (C-4), 83.4
(C-7), 53.9 (C-8), 60.4 (C-9), 133.3 (C-1"), 113.0
(C-2"), 148.2 (C-3'), 145.6 (C-4"), 115.7 (C-5'), 121.8
(C-6'), 33.5 (C-7"), 43.4 (C-8'), 73.1 (C-9"), 56.5 (3,
5-OCHg), 56.2 (3'-OCHs). LA I %ds 5 sk i 4o i
Bl A —308, #eEEa 10 Oy 5-HE S %
IR R I T

WEY 11 AR, ESI-MS m/z: 443 [M+
Na]*. *H-NMR (500 MHz, acetone-dg) J: 6.63 (2H, m,
H-2, 6), 6.51 (2H, s, H-2', 6'), 4.78 (1H, d, J = 6.1 Hz,
H-7), 3.95 (1H, dd, J = 8.2, 6.7 Hz, H-9'a), 3.85 (1H,
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m, H-9a), 3.79 (12H, s, 3, 5, 3', 5'-OCHj3), 3.68 (2H,
m, H-9b, 9'b); *C-NMR (125 MHz, acetone-dg) o:
135.0 (C-1), 104.1 (C-2, 6), 1485 (C-3, 5), 135.8
(C-4), 34.0 (C-7), 54.0 (C-8), 83.4 (C-9), 132.4 (C-1"),
106.9 (C-2', 6), 135.6 (C-4), 148.6 (C-3, 5), 73.1 (C-7"),
43.3 (C-8'), 60.4 (C-9"), 56.6 (3, 5, 3', 5-OCH3). LA %
P55 SR AR TE R AR — B0, MO e G 1L
5,5 VR TR T A AR TR o

&Y 12: TCEHIRYS, ESI-MS m/z: 381 [M+
Na]*. *H-NMR (500 MHz, CDCl3) d: 6.83~7.00 (6H,
m, H-2, 2,5, 5", 6, 6), 4.50 (2H, d, J = 6.2 Hz, H-7),
3.88 (6H, s, 3, 3-OCH3), 3.87 (3H, s, 4-OCHs), 2.23
(1H, m, H-8, 8"), 1.03 (3H, d, J = 6.4 Hz, H-9), 1.04
(3H, d, J = 6.4 Hz, H-9); BBC-NMR (125 MHz,
CDCls) 6: 134.8 (C-1), 109.8 (C-2), 148.9 (C-3), 148.5
(C-4), 110.9 (C-5), 118.6 (C-6), 87.3 (C-7), 44.4
(C-8), 13.0 (C-9), 134.2 (C-1'), 109.2 (C-2'), 146.5
(C-3"), 145.1 (C-4"), 114.2 (C-5"), 119.3 (C-6'), 87.4
(C-7"), 44.3 (C-8'), 12.9 (C-9'), 55.9 (3-OCHa), 56.0
(4-OCHs), 55.8 (3-OCHa). LA E#¥E 5 SClikikiE 1)
B A — 220, WU e &4 12 24 nectandrin A

&Y 13: HEK K, ESI-MS m/z: 367 [M+
Na]*. 'H-NMR (500 MHz, CDCls) §: 6.96 (2H, d, J =
1.5 Hz, H-2, 2", 6.92 (2H, dd, J = 8.0, 1.5 Hz, H-6,
6", 6.89 (1H, d, J = 8.0 Hz, H-5), 5.58 (2H, d, J = 6.3
Hz, H-7, 7'), 2.32 (2H, m, H-8, 8'), 1.03 (6H, d, J =
6.4 Hz, H-9, 9'); 3C-NMR (125 MHz, CDCls) 6:
134.2 (C-1), 109.2 (C-2, 2", 146.5 (C-3, 3"), 145.0
(C-4, 4'), 114.1 (C-5, 5'), 119.3 (C-6, 6'), 87.4 (C-7,
7", 44.3 (C-8, 8'), 12.9 (C-9, 9'), 55.9 (3, 3'-OCHa). LA
B R S SR RO I B s B A — B, s E A
%) 13 A nectandrin B.

A& 14: AR R, ESI-MS m/z: 411 [M+
Na]*. 'H-NMR (800 MHz, CDCls) §: 6.90 (1H, d, J =
1.9 Hz, H-2), 6.89 (1H, d, J = 8.1 Hz, H-6"), 6.82 (1H,
dd, J = 8.1, 1.6 Hz, H-5"), 6.58 (2H, s, H-2, 6), 4.75
(1H, d, J = 4.9 Hz, H-7"), 472 (1H, d, J = 4.9 Hz,
H-7), 4.26 (2H, m, H-9a, 9'a), 3.89 (2H, m, H-9b, 9'b),
3.10 (2H, m, H-8, 8'), 3.90 (3H, s, 3'-OCHs), 3.91
(6H, s, 3, 5-OCH3); 3C-NMR (200 MHz, CDCl3) o:
132.1 (C-1), 102.7 (C-2, 6), 147.1 (C-3, 5), 134.2
(C-4), 86.1 (C-7), 54.1 (C-8), 71.9 (C-9), 132.9 (C-1"),
108.6 (C-2"), 146.7 (C-3"), 145.2 (C-4"), 114.2 (C-5"),

118.9 (C-6'), 85.8 (C-7"), 54.4 (C-8"), 71.6 (C-9"), 56.0
(3'-OCHs), 56.4 (3, 5-OCHz). LA %5 SCilik 4k
TE B A —522, MUS A 14 NEL AR
FET -

&9 15: AR AR, ESI-MS m/z: 441 [M+
Na]*. 'H-NMR (600 MHz, CDCls) 8: 6.57 (4H, s, H-2,
2,6, 6", 473 (2H, d, J = 3.3 Hz, H-7, 7'), 4.28 (2H,
m, H-9a, 9'a), 3.90 (2H, m, H-9b, 9'b), 3.09 (2H, s,
H-8, 8), 3.89 (12H, s, 3, 3', 5, 5-OCH3); *C-NMR
(150 MHz, CDCls) §: 132.0 (C-1, 1'), 102.6 (C-2, 2/,
6, 6'), 147.1 (C-3, 3", 5, 5"), 134.2 (C-4, 4), 86.0 (C-7,
7'),54.3 (C-8, 8'), 71.8 (C-9, 9'), 56.3 (3, 3/, 5, 5'-OCHb).
DA 55 SCHR A R (e A — S0, W e b
G N TEIRER.

& 16: kAR, ESI-MS m/z: 381 [M+
Na]*. 'H-NMR (800 MHz, CDCls) 6: 6.90 (2H, d, J =
1.5 Hz, H-2, 2"), 6.89 (2H, d, J = 8.1 Hz, H-6, 6'), 6.82
(2H, dd, J = 8.1, 1.5 Hz, H-5, 5), 4.74 (2H, d, J = 4.2
Hz, H-7, 7'), 4.24 (2H, m, H-9a, 9'a), 3.88 (2H, dd, J =
9.3, 3.7 Hz, H-9b, 9'b), 3.10 (2H, dd, J = 6.4 , 4.7 Hz,
H-8, 8'), 3.91 (6H, s, 3, 3'-OCHjz); 3C-NMR (200
MHz, CDCls) 6: 132.9 (C-1, 1'), 108.6 (C-2, 2), 146.7
(C-3, 3"), 145.2 (C-4, 4"), 114.2 (C-5, 5"), 119.0 (C-6,
6'), 85.9 (C-7, 7'), 54.2 (C-8, 8"), 71.7 (C-9, 9'), 56.0
(3, 3'-OCHa). LA F3df 5 Sk i iiE 1) £t e AR —
@, WU e G 16 AR
4 MRFEHEER

FIFH LPS 755 /N B RAW 264.7 [ 20 B B il 4
FEA T NO FEAY, XA 1~16 HEATHLR TG PEVF
#r (3R 3). KH MTS sLEEMHA AT L& 705 RAW
264.7 20 i 71 s, SR 45 AR B BT A ML &

x 3 WEYX LPS 55 RAW264.7 MR AIEN R
NO RIHIFIEME (x+s,n=3)

Table 3 Inhibitory effects of compounds on LPS-induced
NO production in RAW264.7 cells (x +s,n=3)

&Y 50 umol LY F4HAIAETE2/%  1Cso/(umol L70)
8 99.41+1.38 8.38+0.07
10 101.91+0.63 16.24+0.35
11 99.20+1.09 22.71+1.30
13 96.91+0.60 21.68+0.72
16 102.14+2.56 19.744+0.39
L-NMMA 100.24+2.89 35.39+1.17
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YIAE 50 pmol/L W< BE N XM pfl AL K Tosemm, 4 pf AT
WRLIRT 90%. BE—DXLE) 1~16 #4T NO
AR VA, A5 R A 8. 104 11, 13
A1 16 HA REMAMHNIENE, H 1Cs H5r71h (8.38
+0.07). (16.24%£0.35). (22.71+1.30). (21.68%

0.72). (19.74%0.39) pmol/L. HA{b&WIX} LPS

7T RAW 264. 7 E VRN LR IR AE A T NO 1|

EAIRES, H I1Cso fE KT 50 pmol/L.

5 g
AW FUR 22 P 0 3 77 1 SR T 22 (1) 95% £

FESE B oy A3 5 16 DPARNRRFMEY, 45 8

NIRRT 2 (1~8). 5 AMVUA BRI A AR

R (9~13) M3 XU ARG AR E R (14~16),

FE TEEZPEEWE A @S A&

PLGE 8. 10, 11, 13 A1 16 BA7 BE PR IGHE,

W12 i) WY 56 5 22 IR TR D9 B VR 8 7R ) 25 80 o ok

filt, NRE— DT T 22 2GR B L 2R 5 A

FI B2 R filf
FBAAR PHIAEHPAREEA DY R

S 30k
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