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Abstract: Objective To study the chemical constituents from the stems and leaves of Gouji (Maclura cochinchinensis.) and their
anti-theumatoid arthritis activities. Methods The chemical constituents from the stems and leaves of M. cochinchinensis were

isolated and purified by means of silica gel, ODS, Sephadex LH-20 gel column chromatographies and preparative HPLC. Their
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chemical structures were identified by means of physicochemical properties, spectroscopic analysis, as well as the comparisons with
the data reported in literature. Moreover, all isolated compounds were evaluated for their anti-rheumatoid arthritis activities using MTS
method, on the basis of measuring their anti-proliferative activities on synoviocytes in vitro. Results A total of 16 compounds were
isolated from the 90% ethanol extract of the stems of M. cochinchinensis, which were identified as pangelin (1), oxypeucedanin hydrate
(2), smyrindiol (3), isooxypeucedanin (4), buddlenol A (5), buddlenol E (6), cedrusin (7), curcasinlignan B (8), 3',4-O-dimethylcedrusin
(9), pinnatifidanin C I (10), medioresinol (11), syringaresinol (12), 2,2"-oxybis (1,4-di-tert-butylbenzene) (13), zanthopyranone (14),
p-hydroxybenzaldehyde (15), and 1-(4-hydroxyphenyl)-ethanone (16). Compounds 1—4 exhibited the inhibitory effects on the
proliferation of MH7A synovial fibroblast cells with the ICso values in range of  (5.08 £0.16) — (23.47£0.12) pmol/L. Conclusion
Compounds 1—7, 9—11, 14 and 16 were isolated from the genus Maclura for the first time, compounds 1—4 displayed notable anti-
rheumatoid arthritis activities.

Key words: Cudrania cochinchinensis (Lour.) Kudo et Masam.; coumarins; lignans; phenolic acids; anti-rheumatoid arthritis activities;

medioresinol; 1-(4-hydroxyphenyl)-ethanone; pangelin; smyrindiol
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PE, bR . B, IR, PLEE. JiE. B
PEMSR 2 RAPIEVESE YIS, R, —ERARR
b R A R 2 — 12 KR Cudrania
cochinchinensis (Lour.) Kudo et Masam. N S FHE 3%
JEAEY, T E A T3 Y R e S 2 R T A
L IX, YRIANE 2 Y, RA LR, 1%
WA BOR RS SE D28, H ) Ti6 77 X B
BRATHG . N7, Rk DURRRR. A&
AR 5P SRIEA, JTTRURE . T R
TR 2520 B 2Rt RIS DR T SE A B T R R F 1%
TEWBR, 7o RIEEFIRI 2GR, A FExnH
TR 1K) 90% S HR I h AL 5 LG EAT T R &
I, AW EEEIT 16 MEEY, Hal%EER
pangelin (1) oxypeucedanin hydrate (2). smyrindiol
(3). isooxypeucedanin (4). buddlenol A (5).
buddlenol E (6). cedrusin (7). curcasinlignan B (8).
3',4-O-dimethylcedrusin (9). pinnatifidanin C1 (10).
A A B g B ( medioresinol , 11). T HFR &
(syringaresinol, 12). 2,2"-% XA (1,4-—55T 7
[2,2"-0xybis  (1,4-di-tert-butylbenzene) , 13] .
zanthopyranone ( 14 ) . X} ¥ 3 K H i ( p-
hydroxybenzaldehyde, 15). 1-(4-F23&-ZK3)- 40 [1-
(4-hydroxyphenyl)-ethanone, 16]. tb54) 1~7. 9~
11, 14 f1 16 NEXMERBEY T > E52]. 1t

4b, SRH MTS X077 8558 S Wk AT 1441
) P M B TRV PR, YA T TR 2 A E
ISP RIBAE IS SR IE T . IR VE 25 2R
KW, WE 1~4 R T BN EZ BHEERGE
PRI ARG, AR IR AT 4E MHTA 435 56
VG LI 1Cso 2 (5.08£0.16) ~ (23.47+0.12)
pmol/L.
1 {EEMH

Finnigan LCQ Advantange MAX %Y MS 1 (3
Thermo Fisher Scientific /A ] ); Bruker AV-400 %!
NMR P4 (4 [E Bruker A 7] ); Sepacore & HIk
JEfi &t (Bl Buchi A]); Agilent1200 347
A HPLC X (Z£[E Thermo Fisher Scientific /A #]);
UltiMate 3000 ] # % HPLC X (3%[& Thermo Fisher
Scientific A& ); Waters XBridge Cis 77 #71 HPLC
B (150 mmX 4.6 mm, 5 um, FE[E Waters
Technologies 2~ #]) H1 Waters XBridge Cis ffill %4
HPLC {434 (250 mm X 20 mm, 5 um, 35[E Waters
Technologies A #]); N-1001 BUfefe7% kAL (HA
EYELA #ki£x#t); Sephadex LH-20 %% (2 [H
amersham biosciences A F)); SAHEER LAk} (45
Merck 4D ; HZHER GFase AEE EIGRERE (B
B THRAT); YOKO-ZX ANy Mg
B REF AT KA PR~ D; XPR10SDR/AC
HLF R (Bt Mettler Toledo A7 ); OLYM PUS-
IX70 A=W B B Es (H A Olympus #R U 241);
HERAcell 240i ! CO, 1 Ii7 41 3 5 57 #6 (35 [ Thermo
Fisher Scientific /A #]); Tecan Infinite Pro B 4= K
% DI RERE AR Gifi L Tecan 2242 7] ); BHC-1300B2
B TAE S (M LR EARER AT Pk
Hfg. F12 85988k, a4 Mig. BRI SR
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WA R 15.8 kg W5 A 90% 2.1
FRREIRW 3 K, BRERRE1E, A
PREU, PR IR O BE RT3 R E 0.86 kg, LR
BB IR E, R A BE AN R T 75 A8
B S IR, Dk [T S 15 A i B AEEUER AT 122.2 ¢
FIBERE B A BT AT 129.8 go BEFR 2 BR A HUER A7
(128.0 @) ARERAEEIE S E, LA EE-7o 4 &
SRR (90 1 10~40 : 60) BATERE VLS, 133
8 N> Fr. 1~8. Fr. 3 (36.8 g) & AMRERH: (L
B, PAREE-ZK (50 ©50~100 : 0) ¥t
ITEREEGEL, 193] 6 N dis> (Fr.3A~3F). Fr.3B
(5.3 g) SRR GGIAT 5, Lo -7
(95 1 5~45 1 55) NBEWFFATHEEBEmL, 4
%% HPLC % (FEE-/K 69 @ 31) BRMLEY 1
(39.9mg). 2 (25.8mg)+ 4 (4.6 mg) 15 (14.1 mg);
Fr. 3C (6.2 g) SRERAE 31T /03, DU iE-
BEWE 2 TE (80 © 20~35 1 65) BHATERE VLN, &
Sephadex LH-20 Bt FE il (G5 HED 4ifba,
&M% HPLC #l% (ZE-/K 68 © 32) 1921k
A% 3 (11.3mg). 6 (12.5mg). 7 (13.2mg). 9 (4.5
mg) A110 (3.7mg); Fr.4 (38.7g) & AHREMRH:
38, DLFFEE-ZK (50 0 50~100 : 0) HEATHEE
Velt, 558 NS> (Fr.4A~4H); Fr.4B (2.2
g) SREMAE ST, DA IR R SR
FONVERLF (70 © 30~40 : 60) BFEATEEES, 4
Sephadex LH-20 Attt (it (&45-HEE) 4ifk)s,
&8 HPLC #il% (HEL-/K 78 1 22) 1531k
A8 (1.6mg). 11 (4.1mg). 12 (18.6mg). 13
(8.8 mg) A115 (13.9mg); Fr.4C (3.5 g) AR

R &, DUl IR 9 BE R T (58 T 42~
351 65) HATEAES ML, £ Sephadex LH-20 #ELAE
ik CE-HED 4ifb)s, H2 4 HPLC fil &
(HEE-/K 63 1 37) HEILAY) 14 (27.8 mg) 116
(6.1 mg),
3 HHERE

A 1: AETEE RN R; CisHisOs, ESI-MS
m/z: 287.1 [M+H]*; 'H-NMR (400 MHz, CDCI3) ¢:
8.15 (1H, d, /= 9.8 Hz, H-3), 7.56 (1H, d, J = 2.4 Hz,
H-2'), 7.10 (1H, s, H-8), 6.94 (1H, d, J = 2.4 Hz, H-3'),
6.20 (1H, d, J= 9.8 Hz, H-2), 5.18 (1H, s, H-4"), 5.04
(1H, s, H-4"B), 4.53 (1H, ddd, J = 9.6, 7.2, 3.6 Hz, H-
2, 4.45 (1H, dd, J = 9.6, 3.6 Hz, H-1"0), 4.38 (1H, dd,
J=9.6,7.2 Hz, H-1"B), 1.81 (3H, s, H-5"); 3C-NMR
(100 MHz, CDCls) 8: 161.3 (C-2), 158.1 (C-7), 152.7
(C-8a), 148.5 (C-5), 145.2 (C-2'), 143.4 (C-3"), 139.4
(C-4), 114.1 (C-6), 113.4 (C-4"), 112.8 (C-3), 107.3 (C-
42), 104.9 (C-3'), 94.5 (C-8), 75.7 (C-1"), 74.2 (C-2"),
18.8 (C-5")0 AL it #udle 55 SCHR R AE ) v Kt
FEAR 3, MU ENAEY) 14 pangelin.

a2 AETEERMAR; CisHig0ss ESI-MS
m/z: 305.1 [M+H]*; "H-NMR (400 MHz, DMSO-ds)
o: 833 (1H, d, J = 9.8 Hz, H-4), 7.97 (1H, d, J = 2.0
Hz, H-9), 7.27 (1H, s, H-8), 6.32 (1H, d, J = 2.0 Hz, H-
10), 6.30 (1H, d, J= 9.8 Hz, H-3), 4.72 (1H, dd, J= 9.6,
3.6 Hz, H-1'0), 4.26 (1H, dd, J = 9.6, 7.2 Hz, H-1'B),
3.64 (1H, ddd, J = 9.6, 7.2, 3.6 Hz, H-2'), 1.17 (3H, s,
H-4"), 1.10 (3H, s, H-5"); 3C-NMR (100 MHz, DMSO-
de) 9: 160.4 (C-2), 157.7 (C-7), 152.2 (C-8a), 149.3 (C-
5), 145.9 (C-9), 140.2 (C-4), 113.4 (C-6), 112.1 (C-3),
106.6 (C-4a), 105.6 (C-10), 93.3 (C-8), 76.6 (C-3",
74.9 (C-2"), 70.9 (C-17), 27.7 (C-4'), 24.3 (C-5"). LI I
T VEEHE 5 SRR TE U A S A — 04, s
EWAW) 2 N oxypeucedanin hydrate.

&Y 3: A JEE Ak R; Ci4H140s, ESI-MS
m/z: 263.1 [M-+H]*; 'H-NMR (400 MHz, CDCls) o:
7.68 (1H, d, J = 9.6 Hz, H-4), 7.52 (1H, s, H-5), 6.87
(1H, s, H-8), 6.31 (1H, d, J= 9.6 Hz, H-3), 5.40 (1H, d,
J =62 Hz, H-3", 436 (1H, d, J = 6.2 Hz, H-2"), 1.63
(3H, s, H-2"), 1.55 (3H, s, H-3"); 3C-NMR (100 MHz,
CDCls) 9: 162.8 (C-7), 161.4 (C-2), 156.7 (C-8a), 144.0
(C-4), 128.3 (C-6), 125.0 (C-5), 113.5 (C-4a), 112.7 (C-
3), 99.0 (C-8), 90.8 (C-2), 73.0 (C-1"), 71.9 (C-3"),
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28.3 (C-2"), 25.7 (C-3"). LAyl #5415 ik i
T G B R e A — ), WS EhEY 3
smyrindiol.

wEY) 4: AT ER; CisHis0s, ESI-MS
m/z: 287.1 [M+H]"; 'H-NMR (400 MHz, CDCl;) §:
8.32 (1H, d, J= 9.8 Hz, H-4), 7.61 (1H, d, J= 2.3 Hz,
H-3'), 7.18 (1H, s, H-9), 6.84 (1H, d, J=2.3 Hz, H-2"),
6.32 (1H, d, J = 9.8 Hz, H-3), 5.09 (2H, s, H-1"), 2.86
(1H, hept, J = 7.0 Hz, H-3"), 1.18 (5H, d, J = 7.0 Hz,
H-4",5"); 13BC-NMR (100 MHz, CDCl;) d: 209.0 (C-
2"), 161.1 (C-2), 158.1 (C-8), 152.7 (C-10), 148.0 (C-
6), 145.6 (C-2), 139.4 (C-4), 113.7 (C-7), 113.4 (C-3),
107.6 (C-5), 104.2 (C-3"), 95.2 (C-9), 75.1 (C-1""), 37.5
(C-3"),18.1(C-4",5") LA bl Bdin 5 sCk s
(0 UV G AR — B0, MR E G 4
isooxypeucedanin.

WEY 5. FREMRY), =S AR AR
4 ; C31H34011, ESI-MS m/z: 583.2 [M+H]'; 'H-NMR
(400 MHz, DMSO-ds) J: 9.63 (1H, d, J= 7.8 Hz, H-9),
7.41 (1H, d, J= 15.8 Hz, H-7), 7.12 (1H, s, H-6), 7.05
(1H, s, H-2), 6.93 (1H, s, H-2"), 6.85 (1H, d, J=7.8 Hz,
H-8), 6.81 (1H, d, J = 8.0 Hz, H-5"), 6.73 (1H, d, J =
8.0 Hz, H-6"), 6.68 (2H, s, H-2', 6'), 5.69 (1H, d, J =
6.8 Hz, H-7'), 4.96 (1H, m, H-7"), 4.11 (1H, m, H-8"),
4.02 (1H, m, H-9'a), 3.95 (1H, m, H-9'B), 3.94 (3H, s,
3-OCH3), 3.92 (1H, m, H-9"a), 3.87 (3H, s, 3"-OCH3),
3.84 (6H, s, 3", 5-OCH3), 3.70 (1H, m, H-8"), 3.49 (1H,
m, H-9"B); '3C-NMR (100 MHz, DMSO-ds) J: 193.9
(C-9), 154.0 (C-3, 5'), 153.3 (C-7), 151.8 (C-4), 147.1
(C-3"), 145.4 (C-3), 145.3 (C-4"), 137.6 (C-1), 135.4
(C-4"), 131.7 (C-1"), 129.3 (C-5), 128.9 (C-1), 127.1
(C-8), 119.2 (C-6"), 118.5 (C-6), 114.7 (C-5"), 112.9
(C-2), 109.0 (C-2"), 103.6 (C-6"), 89.2 (C-7"), 87.6 (C-
8"), 73.0 (C-7"), 64.5 (C-9"), 61.0 (C-9"), 56.7 (3', 5'-
OCH3), 56.6 (3-OCH3), 56.5 (5”-OCH3), 53.6 (C-8).
DA b 8 i B 5 SOk i TE 0 8 A A A —
BT, S-S 5 09 buddlenol A,

&Y 6: At EMH R, =Tk E6OR
MFHYE; C31H36011, ESI-MS m/z: 585.2 [M+H]";
'H-NMR (400 MHz, DMSO-ds) d: 6.96 (1H, d, J=2.0
Hz, H-2"), 6.89 (1H, d, J= 2.0 Hz, H-2'), 6.79 (1H, dd,
J =8.0, 2.0 Hz, H-6"), 6.73 (1H, d, J = 8.0 Hz, H-5"),
6.65 (1H, dd, J = 8.0, 2.0 Hz, H-6"), 6.68 (1H, d, J =

8.0 Hz, H-5"), 6.64 (2H, s, H-2, 6), 4.85 (1H, m, H-9),
4.65 (1H, d, J=4.5 Hz, H-7"), 4.61 (1H, d, J=4.5 Hz,
H-7), 4.45 (1H, d, J = 4.5 Hz, H-7"), 4.28 (1H, m, H-
8", 4.17 (1H, m, H-9B), 4.15 (1H, m, H-9'a), 3.78 (1H,
m, H-9"a), 3.76 (3H, s, 3'-OCH3), 3.75 (6H, s, 3, 5-
OCHj3), 3.72 (3H, s, 3"-OCH3), 3.65 (1H, m, H-9"B),
3.05 (1H, m, H-8"), 3.03 (1H, m, H-8); 3C-NMR (100
MHz, DMSO-ds) o: 152.5 (C-3), 147.5 (C-3'), 146.9
(C-3"), 146.0 (C-4"), 145.3 (C-4"), 137.0 (C-1), 135.3
(C-4), 132.9 (C-1"), 132.2 (C-1"), 119.2 (C-6"), 118.6
(C-6"), 115.2 (C-5"), 114.6 (C-5"), 111.0 (C-2"), 110.5
(C-2"),103.3 (C-2), 87.0 (C-8"), 85.1 (C-7,7"), 71.5 (C-
7", 71.2 (C-9), 71.0 (C-9'), 60.2 (C-9"), 56.0 (3, 5-
OCH3), 55.6 (3"-OCH3), 55.5 (3'-OCH3), 53.8 (C-8),
53.5(C-8")o LA b B4 5 SOk v i i vl s
FEAR—FUS, M E A 6 4 buddlenol E.

e 7. At EMH R, SR EAKR
MBHYE; C19H206, ESI-MS m/z: 347.1 [M+H]*; 'H-
NMR (400 MHz, DMSO-ds) 6: 6.92 (1H, d, J=2.0 Hz,
H-2"), 6.78 (1H, dd, J= 8.0, 2.0 Hz, H-6'), 6.74 (1H, d,
J =8.0 Hz, H-5"), 6.52 (1H, d, J = 2.0 Hz, H-4), 6.48
(1H, d, J=2.0 Hz, H-6), 5.37 (1H, d, J= 6.8 Hz, H-2),
3.74 (3H, s, 3'-OCH3), 3.68 (1H, m, H-3), 3.41 (2H, d,
J = 6.8 Hz, H-1), 3.39 (2H, t, J = 6.8 Hz, H-0), 2.44
(2H, t,J = 6.8 Hz, H-y), 1.64 (2H, m, H-p); '3C-NMR
(100 MHz, DMSO-ds) 6: 147.6 (C-3"), 146.6 (C-4"),
144.7 (C-8), 140.8 (C-7), 134.8 (C-9), 132.6 (C-1"),
129.0 (C-5), 118.7 (C-6'), 115.8 (C-4), 115.3 (C-5"),
114.8 (C-6), 110.4 (C-2"), 86.5 (C-2), 63.2 (C-1), 60.3
(C-a), 55.7 (3'-OCH3), 53.6 (C-3), 34.7 (C-y), 31.3 (C-
B)o LA btk Fdim 5 STk i IE )9 e A —
OO, WA T N cedrusine

e 8: HELEMHm AR, —& BBtk
MBHYE; Ci1sHisOss ESI-MS m/z:331.1 [M-+H]*; 'H-
NMR (400 MHz, CDCl3) 6: 9.83 (1H, s, H-7'), 7.43
(1H, s, H-6'), 7.40 (1H, s, H-2'), 6.90 (2H, s, H-2, 6),
6.90 (1H, s, H-4), 5.69 (2H, d, J = 7.1 Hz, H-9), 4.01
(1H, m, H-7), 3.95 (3H, s, 3'-OCH3), 3.87 (3H, s, 3-
OCHs), 3.72 (1H, m, H-8); *C-NMR (100 MHz,
CDCl3) 5: 190.7 (C-7"), 154.2 (C-4"), 146.9 (C-3), 146.2
(C-5),145.3 (C-3"),132.1 (C-1), 131.6 (C-1"), 128.8 (C-
5", 121.0 (C-6"), 119.7 (C-2), 114.6 (C-4), 112.3 (C-2"),
108.9 (C-6), 89.6 (C-9), 64.0 (C-7), 56.3 (3'-OCH3),
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56.2 (3-OCH3), 52.9 (C-8). VAL iith ¥ 5 ik
TRIE I S R B A — 320, MU E A 8 N
curcasinlignan B,

WEY9: At TLE MR CuHxO0s, ESI-MS
m/z: 375.1 [M+H]*; 'H-NMR (400 MHz, CDCl;) ¢:
6.98 (1H, d, J=2.0 Hz, H-2), 6.95 (1H, dd, J= 8.2, 2.0
Hz, H-2), 6.83 (1H, d, J = 8.2 Hz, H-5), 6.68 (1H, d,
J=2.2Hz H-2"), 6.65 (1H, d, J = 2.2 Hz, H-6'), 5.56
(1H, d, J = 6.8 Hz, H-7), 3.98 (2H, t, J = 6.8 Hz, H-9"),
3.88 (3H, s, 4-OCH3), 3.86 (3H, s, 3-OCH3), 3.84 (3H,
s, 3'-OCH3), 3.69 (2H, d, J= 6.8 Hz, H-9), 3.61 (1H, m,
H-8), 2.66 (2H, t, J = 6.8 Hz, H-7'), 1.89 (2H, m, H-
8"); 13C-NMR (100 MHz, CDCls) d: 149.4 (C-3), 149.2
(C-4), 146.8 (C-4"), 144.4 (C-3"), 135.6 (C-1"), 134.0
(C-1),127.3 (C-5"), 118.9 (C-6), 116.2 (C-6"), 112.8 (C-
2", 111.3 (C-5), 109.7 (C-2), 87.9 (C-7), 64.2 (C-9),
62.5 (C-9"), 56.3 (3'-OCH3), 56.2 (3-OCH3), 56.1 (4-
OCH3), 54.0 (C-8), 34.8 (C-8'), 32.2 (C-7"). LA Lyt
5 SOk P OB R R R A Y, e
WA 9 N 3',4-O-dimethylcedrusine.

&P 10: AEEEMBR, —SFHkEEKR
MY CaoH2207, ESI-MS m/z:375.1 [M+H]'; 'H-
NMR (400 MHz, DMSO-ds) 6: 7.60 (1H, d, J=2.0 Hz,
H-6), 7.44 (1H, d, J= 2.0 Hz, H-2"), 6.92 (1H, dd, J =
2.0, 2.0 Hz, H-2), 6.76 (1H, dd, J = 2.0, 2.0 Hz, H-4),
6.74 (1H, dd, J= 2.0, 2.0 Hz, H-6), 5.58 (1H, d, /= 6.8
Hz, H-7),3.84 (3H, s, 3-OCH3), 3.77 (2H, t, J= 6.8 Hz,
H-9), 3.74 (3H, s, 3'-OCH3), 3.72 (2H, m, H-9), 3.56
(1H, m, H-8), 3.09 (2H, t, J= 6.8 Hz, H-8'); 3C-NMR
(100 MHz, DMSO-dg) 6: 197.3 (C-7"), 152.0 (C-4"),
147.6 (C-3), 146.7 (C-5), 143.5 (C-3"), 131.5 (C-1),
131.0 (C-5"), 129.6 (C-17), 118.7 (C-6"), 118.5 (C-6),
115.4 (C-4), 112.0 (C-2", 110.5 (C-2), 88.3 (C-7), 62.7
(C-9), 57.2(C-9'), 55.7 (3-OCH3), 55.7 (3'-OCH3), 52.3
(C-8),41.1 (C-8"). LAl il 55 STk 4 18 (1) 9%
W HE A -, MEELEY 10 A
pinnatifidanin C L.

&P 1. AfBTEN R, ZEHREAR
MBHYE; C21H2407, ESI-MS m/z:389.1 [M+H]*; 'H-
NMR (400 MHz, CDCls) d: 6.90 (1H, d, J= 2.0 Hz, H-
2), 6.88 (1H, d, J= 8.0 Hz, H-5), 6.82 (1H, dd, J = 8.0,
2.0 Hz, H-6), 6.58 (2H, s, H-2', 6), 4.74 (1H, d, J= 4.0
Hz, H-7), 4.72 (1H, d, J = 4.0 Hz, H-7"), 4.28 (1H, m,

H-9a), 4.26 (1H, m, H-9'a), 3.91 (3H, s, 3-OCH3), 3.90
(6H, s, 3', 5-OCH3), 3.87 (1H, m, H-9B), 3.86 (1H, m,
H-9'B), 3.10 (1H, s, H-8), 3.08 (1H, s, H-8); 3C-NMR
(100 MHz, CDCl3) d: 147.3 (C-3, 5), 146.9 (C-4"),
145.4 (C-3"), 134.5 (C-1), 133.0 (C-4), 132.3 (C-1"),
119.1 (C-6"), 114.5(C-5"), 108.8 (C-2"), 102.9 (C-2, 6),
86.3 (C-7), 86.0 (C-7"), 72.0 (C-9), 71.8 (C-9"), 56.5 (3",
5"-OCHj3), 56.1 (3-OCH3). PA_F 38 %t 5 SCilik o 4l
TE R T B e AR — 802, MU E A 11 kL
iRt )

&P 12: A EEIN R, Sk ix
MBHYE; C2oHaOss ESI-MS m/z: 419.2 [M-+H]*; 'H-
NMR (400 MHz, CDCls) 6: 6.56 (4H, s, H-2, 6, 2', 6"),
4.71 (2H, d, J = 4.0 Hz, H-7, 7), 4.26 (2H, m, H-9'a,
9'a), 3.90 (2H, m, H-9B, 9'B), 3.86 (12H, s, 2, 4, 2/,
4'0CH3), 3.08 (2H, m, H-8, 8"); '3C-NMR (100 MHz,
CDCl3) d: 147.3 (C-3', 5'), 134.5 (C-4"), 132.1 (C-1"),
102.9 (C-2, 6,2', 6), 86.1 (C-7, 7"), 71.8 (C-9, 9'), 56.4
(3,5,3',5'-OCHs), 54.4 (C-8, 8"). LA LiRitHdE 5
R HH AR PR T RO S AR — Y, WS E A 12
NTERE.

WGP 13: HETEE AR K CsHaO, ESI-MS
m/z: 395.3 [M+H]*; 'H-NMR (400 MHz, CDCl5) 6:
7.54 (2H, d, J = 8.4 Hz, H-6, 6¢"), 7.36 (2H, d, J=2.2
Hz, H-3,3'),7.13 (2H, dd, J=8.4,2.2 Hz, H-5, 5), 1.34
(18H, s, H-8~10, 8'~10"), 1.29 (18H, s, H-12~14,
12'~14"); 13C-NMR (100 MHz, CDCl;) 0: 147.8 (C-
2,2, 147.2 (C-1, 1'), 138.6 (C-4, 4'), 124.6 (C-3, 3"),
124.1 (C-5, 5", 119.3 (C-6, 6'), 35.0 (C-7, 7'), 34.7 (C-
11, 11'), 31.6 (C-8~10, 8'~10"), 30.4 (C-12~ 14,
12'~14"). LA iB S 5 15 SRR i ik 2 s 5t
AP, WS EAEY 12 7 2,2 A R-(1,4-=
T 2K).

WA 14: HETEE IR R CsH1004, ESI-MS
m/z: 171.1 [M+H]"; 'H-NMR (400 MHz, CDCl;) §:
8.05 (1H, s, H-6), 3.70 (3H, s, 3-OCH3), 3.64 (3H, s, 5-
OCHs), 2.27 (3H, s, 2-CH3); 3C-NMR (100 MHz,
CDCl3) J: 169.2 (C-4), 158.3 (C-2), 148.6 (C-5), 143.7
(C-3), 138.9 (C-6), 59.7 (3-OCH3), 56.8 (5-OCH3),
14.8 (2-CHs)o LA b i R 55 SRR i i 15 Hhs
FEAR—E20), W e A ) 14 4 zanthopyranone .

&Y 15 AETERm AR, =S EE AR
MNBHYE; C7HeO2, ESI-MS m/z: 123.0 [M—+H]"; 'H-
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NMR (400 MHz, DMSO-ds) 0: 9.72 (1H, s, H-7), 7.73
(2H, d, J = 8.4 Hz, H-2, 6), 6.88 (2H, d, J = 8.4 Hz, H-
3,5); BC-NMR (100 MHz, DMSO-ds) d: 191.6 (C-7),
164.5 (C-4), 132.7 (C-2, 6), 128.4 (C-1), 116.5 (C-3, 5).
DL s 5 SRR [ B e A — 8027, i
B A5 R EIR

& 16: AT ERMR, =FEkBix
MBHME; CsHsOa, ESI-MS m/z: 137.1 [M—+H]"; 'H-
NMR (400 MHz, CDCl;) d: 7.90 (2H, d, J = 8.8 Hz, H-
2, 6), 6.89 (2H, d, J = 8.8 Hz, H-3, 5), 2.56 (3H, s, H-
2"); BC-NMR (100 MHz, CDCl;) 8: 197.3 (C-1"), 160.5
(C-4), 131.1 (C-2, 6), 130.5 (C-1), 115.5 (C-3, 5), 26.5
(C-2")o LA b i 104 5 SRR i T8 ()8 1 A 4 e A
— 328, MUK EL A 16 N 1-(4-FR -2 2.
4 FUERUEM XTI RIEMEIE 23

DAV PR AT 4 MHTA 41 B A M A0 4
PR, DL USRS 9 BH X B 2659, R MTS 1% 4
BKER 16 ™MEEY (1~16) RSN B Bl
2R MHT7A 4 M3 58 15 R AT T K, DAV T
M ax 8 53 B 15 2 1A A 4 1) B 28 R P OG0
P, BAREE PN SEIR AR R AR E T 1555
AR ZH T B SRR E 2031

PR RIBAE T RIE VPN G R B TR K
&) 1~4 JHE R4 MHTA 4H0RILH T 5%
N3 S B AN E A, hE B R AT 4E MHTA 411
HBEHNH] ICso A (5.08+0.16) ~ (23.47+0.12)
umol/L, AFERFRMAY 5~10 B —E Mg
P, TALAY) 11~16 AT H BH S (1) 4017 s 20
BEFE ST (IC50>300.00 pmol/L) . {15 — 42/,
WEY 1~10 RZFRILH 70T BHIERT R 259 FH 2
WEEDA o 3 M R 4T 4 MHTA 20 F) 36 e S b v e, 42
ANEATEA W3 PRI RIB A T R TE 1, H
PRIEHEVPAN 45 IR 1.
5 g

AHF T L7518 FH 22 P il 2 B8 5 i R 4 o
RN SR S SR AE YR ) 90% L EEHEEXY)
LA BT T ARG, N E T 16
MEEY), AFEANFERBUED 1~4. 6 MK
REZEBIAEY) 5~12. 3 DMFRER R EY 13,
15 f1 16, BLJZ 1 ANt sRiea4 14, K&y
1~7. 9~11. 14 fil 16 NE RN EFRHEREHEY
SrEAE BN EARNAEY 1~16 HIESL
PO MHTA 8 B8 Rl 21 4 20 B 386 5 15 MR R B4

"1 B UAIINE] MHTA 7B IERR T4 4R tEsE R SR
(X£ts,n=3)
Table 1 Inhibitory effects on growth of MH7A synovial
fibroblast cells of some compounds (X +s,n=3)

WEY ICso/(umol- L") | fb&H  1Cso/(umol-L7)
1 12.5640.09 6 89.42+0.13
2 8.3240.11 7 132.53+0.22
3 5.0840.16 8 109.65+0.18
4 23.4740.12 9 218.89+0.21
5 76.98+0.11 10 178.59+0.18
WS 118.56+0.21

BEENELRRNEY 1~4 FIRBREUED
5~10 KIS T BONRZ KPR IR RS R,
PR R BMANRR RSV RE2 M PREA i
R E R RAE 2580 i Bl T Rk
G 1~4 HRERNREREE R R EYES
SR PR XGRS RAEH . AT AN AT
T B R SR AT R RGBS R 2T R 32
PEUR SRS, T B ] A O A SRR R PR
TR SR TR B R R AR
HBEAR PAEEHFARELEA G R

SE R
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