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Abstract: Objective To study the chemical constituents in the stems and leaves of Hainanhuci (Damnacanthus hainanensis) and
their anti-rtheumatoid arthritis activitiecs. Methods The chemical constituents in the stems and leaves of D. hainanensis were
isolated and purified by silica gel, ODS, Sephadex LH-20 gel column chromatographies and preparative HPLC. The chemical

structures of all isolates were identified using physicochemical properties, spectroscopic analyses, as well as the comparisons with

kS HHEA: 2022-08-16

EEWH: BEEERFAESIH (220RC596, 222RC655, 2019RC198); [HEK HARIEEETH (21967008); EHZK ARFI¥HELTIH
(32070390); [H K HAARFEIEEIH (22067005); #5544 E AU & L 5 (ZDYF2022SHFZ028); ¥ 11 & sl & tHRIBTH (2020054,
2017050); #FFETHH KA B IS H (S202211658025, S202211658028); i 7y i 15 K 28 4 Kk 22 A 1) b Sz 1k 151 H
(HSRS21-037)

fEZENY: W G, 5, WLsid, FENFEERAWN RIS R FF ST LAE. E-mail: 05jilunwen@163.com

EEES: XHEME, BFLn, LRS00, 33N FRIATE Y R L AR FANLHIRE 7 TAF . E-mail: liuyanpinghs@163.com
fHere, 2%, WA S, EENFRRIEEDITA RIS R LE. E-mail: fuyanhui80@163.com



F8 B 2022F 128 $53% $248  Chinese Traditional and Herbal Drugs 2022 December Vol. 53 No. 24 * 7657 ¢

the reported data in literature. In addition, all isolates were evaluated for their anti-rheumatoid arthritis activities using MTS method,
via measuring their anti-proliferative effects on synoviocytes in vitro. Results A total of 18 compounds were isolated from the
methanol extract of the stems of D. hainanensis, which were identified as naucleidinal (1), 1,2,3,4-tetrahydronorharman-1-one (2),
19-O-methyl-3,14-dihydro angustoline (3), latifoliamide B (4), latifoliamide D (5), bacilsubteramide A (6), vinmajine I (7),
naucleofficine D (8), 1-carbomethoxy-f-carboline (9), naphthisoxazol A (10), 1,6-dihydroxy-2-methyl-9,10-anthraquinone (11),
rubiadin-1-methyl  ether  (12),
methyl-9,10-anthraquinone (14), 7-hydroxychromone (15), 5,7-dihydroxychromone (16), 6,4'-dihydroxy-3'-methoxyaurone (17), and

1,3,6-trihydroxy-2-methoxymethyl-9,10-anthraquinone ~ (13),  3,6-dihydroxy-2-hydroxy
farnisin (18). Compounds 11-14, 17 and 18 displayed the inhibitory effects on the proliferation of MH7A synovial fibroblast cells
with the ICso values in range of (8.93 £ 0.09) to (152.58 + 0.32) pmol/L. Conclusion All compounds are isolated from the genus
Damnacanthus for the first time, and compounds 11-14, 17 and 18 exhibited remarkable anti-rheumatoid arthritis activities.

Key words: Damnacanthus hainanensis (Lo) Lo ex Y. Z. Ruan; naucleidinal; rubiadin-1-methyl ether; farnisin; anti-rheumatoid

arthritis activities

i %R} (Rubiaceae) [ZHlJ& Damnacanthus C. F.
Gaertn M) 4 A 13 BT 2 287, e 704 11
MARER . AR E A SRR B A 11 B, AT 78
MR AR BARZG B SR WA PR R B A )
IR I BA 2R AV E It R . BUIR . #T
JE LA AR 2 GRS 20 T P e A A o3 A sk
MR I, O T el AR P A 22 By K
HAYREVE R AR ER . B HAT, BN
S — SN E P I E S E T 18 MEs
Yo, FERERRAGGYIU, TR R A0 1 e Al
HMYAA 1 M, BN A Damnacanthus
hainanensis (Lo) Lo ex Y. Z. Ruan. 55 %M NifF e
FAHEY, NERRRAZHEY, HARENHE.
T AL LB D 8 T R SRE PR VR T
G PIIEA, STRREN. R EAT, R AR
SR T T PR A A B g3 B G 2 B A ) B AR
TE, N7 W PR R R 25 R TR, R
N T A BT R ZAE SR, T R
FIAMEL,  ASHIF T8 ¥ v R R A - ) PR B S B A v )
W oy AT T R G TE, AN X153 T 18 MK
EW, 4% E N naucleidinal (1), 1,23,4-
tetrahydronorharman-1-one (2). 19-O-methyl-3,14-
dihydroangustoline (3 ) . latifoliamide B (4) .
latifoliamide D(5). bacilsubteramide A (6)- vinmajine
I (7). naucleofficine D (8). 1-H 4 F fk-B-MHs EX Mk
(1-carbomethoxy-B-carboline, 9). naphthisoxazol A
(10 ) . 1,6-dihydroxy-2-methyl-9,10-anthraquinone
( 11 ) . rubiadin-1-methyl ether ( 12 ) . 1,3,6-
trihydroxy-2-methoxy methyl-9,10-anthraquinone
( 13 ) . 3,6-dihydroxy-2-hydroxymethyl-9,10-
anthraquinone (14). 7-¥2 % 8 )5 il ( 7-hydroxy

chromone, 15). 5,7-—F2IEEJEEH (5,7-dihydroxy
chromone , 16 ). 6,4'-dihydroxy-3'-methoxyaurone
(17> M farnisin (18). WA W& E IR GE R
BT EARE]. Ah, KR MTS & x4y
B S SE A D AR AN ) A L K B 0 PR AT
KPR T A 1~18 HIPURRIRIE T 2675
Mo SERBIMED 11~14. 17 F1 18 RILHEEH
B BT KRR R R UE M, R B R AT 4
MH7A 4 i 34 5 10 5 1 ) S IR E (median
inhibition concentration, ICso) {H 4 (8.9340.09) ~
(152.58+0.32) umol/L

1 XS

Bruker AV-400 HUESAZHIRBEX (FEE

Bruker /4] ); Finnigan LCQ Advantange MAX %Y )it
We4X (£ [# Thermo Fisher Scientific 72 #] ); UltiMate
3000 ] % HPLC {X (3£ & Thermo Fisher Scientific
AFD; Agilent1200 3 Hr8 HPLC X (3£ [ Agilent
Technologies A PR 2 7] ); Waters XBridge Cis 73 Hr2!
HPLC i F: (150 mm X 4.6 mm, 5 um, 3% [E Waters
/NF]) F1 Waters XBridge Cis il 457 HPLC itk
(250 mmX20 mm, 5 pm, *K[E Waters A F]);
Sepacore 2 HR R £ i (Bt Buchi A#]D;
N-1001 ABUjie# kA (HAX EYELA AR JAH
RER g ARl (F5E Merck 22 ] ); Sephadex LH-20
#Ee (3£ [E Amersham Blosclences A &) ); {8 /2R
GF254 Mtk ilrtfe GF Bl THRAA)D;
XPR105SDR/AC H T K ¥ ( Hi = METTLER
TOLEDO {X#&HRAF]D; YOKO-ZX RLUEAMHr
A GBI KA A F]D): HERAcell
2401 B CO, fHIRANNERE 774 (35 Thermo Fisher
Scientific 5 BR/A ] ); OLYM PUS-IX70 B AE 45 &
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SEE (HA Olympus #Rx£#); BHC-1300B2
B TAE & (3N 2R S S ARA R A F]D; Tecan
Infinite Pro 4=y 2 ThEEREARY (3fit: Tecan &
HATD; F12 Kk, BRI . R (1.
fa2E MIE A XL (3£ E Thermo Fisher Scientific A R
N, MEMEE (FEE Merck A F]); MH7A 4HiEk
YT R ER AR FEY A (American type culture
collection, ATCC) 4Hfu/E, WWH T L FAEY T
AT IR 5] B GRS E B A B A AR
BeAt A A PR A D RS B ( Ri{EiEZ)
HIRAT, E25UET H31020644; #t5 036141008) .

VR PR AR T 2018 4 11 HRE TR E S
LEGERIR B S IS ERHRRAE, S INiEK
A i R S B B U A 5 N BRI B A
Vit ra IR D. hainanensis (Lo) Lo ex Y. Z. Ruan [1]
K, SEIEFRA (HNDAHA20181102) {4715
PV K 25 B 240 R = A B BRI AL R 4 AR
W DI bR AR =
2 RSN E

YE BT (R BRI 21.8 kg K wiE i A R I
FIRIRIEIEE 5 K, BIRERIZIEIRI 3 d, A0
B, I80% [N R 5 A5 R 2.26 kg HIEERR
BINZERKIR R, KA I BEANES IR 28 %5 A5 L
5 UK, I8 WIS 71 5 1A T Tk 2R G 632.8 g Al
Bt R  BE A HUEAT 508.2 go A1 T Bk AEELALAL (630.0
g) SRERAEEIE SR, DUA MEE-BSR OB R RN
PEiF (90 10~20 : 80) BEATEEIEWLL, 753 8
ANy Fr. 1~8. Fr. 4 (68.9 g) 4 SAHRERAE: (4 i
I3, DAHEE-ZKAR R 9 BEMER) (60 @ 40~100 & 0)
HEATREEEYEE, 193] 9 N IER 4 (Fr. 4A~41) . Fr. 4B
(6.3 g) SRERAFEREHAT B, LhA i - P 4
FZONVEIF (90 © 10~50 : 50) BEATHAEEVEN, T
2|8 HPLC & (HEE-/K 78 1 22) BEA
Y1 (21.2 mg). 7 (89 mg). 9 (11.3 mg) Al 12
(102.8 mg); Fr. 4C (5.8 g) ZHEH: (il E 1T 70 55,
DAAT Vi k- P B A A7) (85 1 15~40 : 60) BEATHE
JEVEML, £ Sephadex LH-20 #tfickt (Euils (PIMlR) 4
thfg, &% HPLC fil#& [ 4ME-K (73 1 17)]
BEAY 2 (24.6mg). 10 (33.5mg). 13 (72.3
mg). 14 (53.8 mg) F116 (46.3 mg); Fr.5 (48.7 g)
2 SOAE AT (1 4y 59, DL - 7K AR 2R D i 711
(60 : 40~100 : 0) FEATHAEEEGEIL, 133 6 /N7
(Fr. SA~5F); Fr.5B (8.1 g) ZRERH: il 1T 4

B, LU EE-TRER (65 1 35~25 1 75) HEATEAEEE
Jit, 2 Sephadex LH-20 #EfATE itk alift )5, 4
%7 HPLC #il&% (ZFE-/K 56 @ 44) BRI EY) 3
(7.6mg). 4 (86.3mg). 15 (93.4mg) M 17 (52.8
mg); Fr. 5C (7.2 g) SRERAFEIES B, DIAm-
IR N BERF) (75 1 25~30 1 70) BEATEREEBEM,
2 Sephadex LH-20 BERAE S (ED 2ifb)E,
221 &A1 HPLC il [HEE-/K (63 :37)] 53
A5 (158 mg). 6 (5.6 mg). 8 (35.6 mg). 11
(73.9mg) 118 (52.8 mg).

3 LT

WEY 1. WEETEIEHAR, R B
B €8 S N B s CoHaoN203, ESI-MS mi/z: 337.1
[M+H]"; 'H-NMR (400 MHz, DMSO-ds) &: 11.21
(1H, brs, H-1), 9.58 (1H, d, J = 3.8 Hz, H-18), 7.37
(1H, d, J= 8.0 Hz, H-9), 7.34 (1H, s, H-17), 7.30 (1H,
d, J = 8.2 Hz, H-12), 7.06 (1H, dd, J = 8.2, 7.8 Hz,
H-11), 7.00 (1H, dd, J = 8.0, 7.7 Hz, H-10), 5.01 (1H,
m, H-50), 4.79 (1H, m, H-3), 4.10 (1H, m, H-19), 3.01
(1H, m, H-60), 2.75 (1H, m, H-6pB), 2.70 (1H, m,
H-5B), 2.68 (1H, m, H-140), 2.65 (1H, m, H-20), 2.29
(1H, m, H-15), 1.91 (1H, m, H-14p), 1.36 (1H, d, J =
1.8 Hz, H-21); 3C-NMR (100 MHz, DMSO-ds) &:
203.0 (C-18), 163.7 (C-22), 150.0 (C-17), 136.1
(C-13), 134.2 (C-2), 126.9 (C-8), 120.9 (C-11), 118.8
(C-10), 117.8 (C-9), 111.6 (C-12), 100.0 (C-16), 107.7
(C-7), 71.1 (C-19), 56.2 (C-20), 52.9 (C-3), 42.8
(C-5), 28.5 (C-14), 27.7 (C-15), 19.9 (C-6), 18.9
(C-21)o DA b3 i K0t 5 SOk rh 0 T8 B 38 1 K i
A — U0, H% e 1 4 naucleidinal .

WEY 2. ABTLERHAR, SRR R
NiRHME; CiHioN2O, ESI-MS m/z: 187.0 [M+H]*;
'H-NMR (400 MHz, DMSO-ds) &: 11.61 (1H, s, -NH),
7.56 (1H, brs, H-2), 7.62 (1H, d, J = 8.2 Hz, H-5),
7.40 (1H, d, J = 8.0 Hz, H-8), 7.18 (1H, dd, J = 8.0,
7.8 Hz, H-7), 7.08 (1H, dd, J = 8.2, 7.8 Hz, H-6), 3.49
(2H, t, J= 6.8 Hz, H-3), 2.89 (2H, t, J = 6.8 Hz, H-4);
13C-NMR (100 MHz, DMSO-de) J: 162.0 (C-1), 137.1
(C-8a), 127.3 (C-1a), 125.0 (C-5a), 124.1 (C-7), 120.1
(C-5), 119.4 (C-6), 117.9 (C-4a), 112.5 (C-8), 41.2
(C-3), 20.4 (C-4). DAL 505 5 STk A ik 3E 1
AR AR Y, WMEEAEY 2 N 1,234

tetrahydronorharman-1-one.
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WEY 3: REOITEHAR, R
A IFEME; CoHaN3O,, ESI-MS m/z: 348.1 [M+
H]*: 'H-NMR (400 MHz, DMSO-ds) d: 11.19 (1H, s,
H-1), 9.10 (1H, s, H-17), 8.69 (1H, s, H-21), 7.55 (1H,
d, J = 8.2 Hz, H-9), 7.47 (1H, d, J = 8.0 Hz, H-12),
7.22 (1H, dd, J = 8.0, 7.8 Hz, H-11), 7.11 (1H, dd, J =
8.2, 7.8 Hz, H-10), 5.15 (1H, d, J = 10.2 Hz, H-19),
5.07 (1H, m, H-5p), 4.01 (1H, m, H-14p), 4.79 (1H,
m, H-3), 3.38 (3H, s, 18-OCH3), 3.02 (1H, m, H-5a),
2.96 (1H, m, H-6), 2.85 (1H, m, H-14a), 1.55 (1H, m,
H-18); '3C-NMR (100 MHz, DMSO-ds) J: 162.8
(C-22), 150.1 (C-21), 147.9 (C-17), 143.1 (C-15),
136.4 (C-13), 135.0 (C-20), 132.9 (C-2), 126.2 (C-8),
124.3 (C-16), 121.4 (C-11), 118.8 (C-10), 118.0 (C-9),
111.2 (C-12), 107.4 (C-7), 74.3 (C-19), 56.4 (C-3),
50.7 (18-CH3), 38.8 (C-5), 30.0 (C-14), 22.3 (C-6),
20.5 (C-18)o LAl sk il 5 55 STk 4R 138t ot 450
PHEA—F2, BEENEY 2 9 19-O-methyl-
3,14-dihydroangustoline.

WEY 4: REETEHAR, RSB
B NBAYE; CoHaN»03, ESI-MS m/z: 353.1 [M+
H]*: 'H-NMR (400 MHz, DMSO-de) d: 11.22 (1H, s,
H-1), 7.50 (1H, d, J = 8.0 Hz, H-9), 7.29 (1H, d, J =
8.2 Hz, H-12), 7.15 (1H, dd, J = 8.0, 7.8 Hz, H-10),
7.10 (1H, dd, J = 8.2, 7.8 Hz, H-11), 5.68 (1H, q, J =
7.2 Hz, H-19), 5.06 (1H, dd, J = 4.8, 3.8 Hz, H-3),
5.01 (1H, s, H-21), 4.87 (1H, m, H-5a), 4.19 (1H, d,
J=11.8 Hz, H-170), 3.68 (1H, d, J= 11.8 Hz, H-17B),
2.87 (1H, m, H-5B), 2.81 (1H, m, H-6a), 2.74 (1H, dd,
J=10.2, 4.8 Hz, H-15), 2.68 (1H, m, H-6p), 2.63 (1H,
m, H-140), 2.58 (1H, m, H-14p), 1.72 (1H, d, J= 7.2
Hz, H-18), 1.51 (3H, s, H-1'); '3C-NMR (100 MHz,
DMSO-ds) 6: 161.7 (C-22), 137.9 (C-2), 136.2 (C-13),
135.2 (C-20), 127.1 (C-8), 126.9 (C-19), 120.6 (C-11),
118.8 (C-10), 116.8 (C-7), 111.6 (C-12), 106.7 (C-9),
73.6 (C-21), 69.5 (C-16), 54.3 (C-3), 39.8 (C-5), 35.9
(C-15), 26.4 (C-14), 20.9 (C-18), 20.5 (C-6), 19.6
(C-1")o LA iR i K04 5 SCRRFR T8 (1) U5 1 A5 4 e AR —
#;, W e A9 4 A latifoliamide B

a5 RO ETH A, R Bl
BRI e ) N BHME ;s CioH17N30, ESI-MS m/z: 304.1
[M+H]"; 'H-NMR (400 MHz, DMSO-ds) J: 11.78
(1H, s, H-1), 9.23 (1H, s, H-17), 8.69 (1H, s, H-21),

7.40 (1H, d, J = 8.2 Hz, H-9), 7.29 (1H, dd, J = 8.2,
7.8 Hz, H-12), 7.05 (1H, dd, J = 7.8 Hz, H-10), 7.01
(1H, dd, J = 8.0, 7.8 Hz, H-11), 5.21 (1H, dd, J = 4.8,
3.6 Hz, H-3), 481 (1H, m, H-50), 3.29 (1H, m,
H-14a), 2.98 (1H, m, H-14p), 2.95 (1H, m, H-5p),
2.89 (1H, m, H-6a), 2.68 (1H, m, H-6p), 2.17 (1H, s,
H-19); 3C-NMR (100 MHz, DMSO-ds) J: 165.9
(C-22), 150.8 (C-17), 148.1 (C-21), 138.6 (C-15),
134.9 (C-20), 134.3 (C-13), 126.8 (C-8), 126.6 (C-2),
119.3 (C-16), 118.3 (C-11), 117.5 (C-10), 116.3 (C-9),
114.3 (C-12), 111.2 (C-7), 53.5 (C-3), 42.1 (C-5), 28.6
(C-14),20.2 (C-6), 18.1 (C-19). LA b i 44 5 ik
HHHRE PR R RO A — B, S A S N
latifoliamide D,

WEY 6: AMTERKHAR, o R uULERHH 5
O NP C1oH1aN203, ESI-MS mi/z: 235.1 [M+
H]*: 'H-NMR (400 MHz, CDCl;) §: 7.29 (1H, d, J =
8.0 Hz, H-5), 7.23 (1H, dd, J = 8.2, 7.8 Hz, H-7), 7.06
(1H, dd, J = 8.0, 7.8 Hz, H-6), 6.89 (1H, d, J= 8.2 Hz,
H-8), 3.09 (2H, dt, J = 8.2, 4.2 Hz, H-11), 2.08 (2H,
dt, J = 82, 42 Hz, H-10), 1.78 (3H, s, H-2");
3C-NMR (100 MHz, CDCl3) : 182.0 (C-2), 172.9
(C-1"), 142.8 (C-9), 132.6 (C-4), 130.8 (C-7), 125.3
(C-5), 124.0 (C-6), 111.6 (C-8), 76.6 (C-3), 38.0
(C-10), 35.6 (C-11), 22.6 (C-2"). LA Liilds 5
R T (TS R AR — B, WS ER A 6
°N bacilsubteramide A .

WEY 7. WEOTEM AR, R
SN FH M 5 C20H17N302, ESI-MS mi/z: 332.1 [M+H]*;
'H-NMR (400 MHz, DMSO-ds) &: 11.91 (1H, br s,
H-1), 9.19 (1H, s, H-17), 8.75 (1H, s, H-21), 7.60 (1H,
d, J = 8.2 Hz, H-9), 7.48 (1H, d, J = 8.0 Hz, H-12),
7.19 (1H, dd, J = 8.0, 7.8 Hz, H-11), 7.16 (I1H, s,
H-14), 7.02 (1H, dd, J = 8.2, 7.8 Hz, H-10), 5.61 (1H,
s, 19-OH), 5.32 (1H, m, H-19), 435 (2H, m, H-5),
3.10 (2H, m, H-6), 1.51 (1H, d, J = 6.0 Hz, 3H,
H-18); '3C-NMR (100 MHz, DMSO-ds) d: 160.9
(C-22), 148.8 (C-17), 1472 (C-21), 138.5 (C-15),
138.1 (C-13), 136.2 (C-3), 134.6 (C-20), 127.5 (C-2),
125.1 (C-8), 124.2 (C-11), 119.6 (C-10), 119.3 (C-9),
118.4 (C-16), 114.2 (C-7), 111.6 (C-12), 93.5 (C-14),
63.6 (C-19), 39.9 (C-5), 24.8 (C-18), 18.9 (C-6). AL
WU 5 SRR IE S AR AR — ), i
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EAEY) 7 4 vinmajine 1.

EY) 8: REOITEHAR, R
RS NBHYE; CaoHaoN2O3, ESI-MS m/z: 339.1 [M+
H]*: 'H-NMR (400 MHz, DMSO-ds) d: 11.12 (1H, s,
H-1), 7.39 (1H, d, J = 8.0 Hz, H-9), 7.29 (1H, d, J =
8.2 Hz, H-12), 7.07 (1H, dd, J = 8.2, 7.8 Hz, H-11),
7.01 (1H, dd, J = 8.0, 7.8 Hz, H-10), 6.54 (1H, d, J =
4.2 Hz, 17-OH), 5.38 (1H, q, J = 7.2 Hz, H-19), 5.27
(1H, t, J = 42 Hz, H-17), 5.05 (1H, d, J = 5.8 Hz,
H-3), 4.78 (1H, dd, J = 12.8, 5.8 Hz, H-50), 4.64 (1H,
d, J = 12.8 Hz, H-21a), 3.67 (1H, d, J = 12.8 Hz,
H-21B), 3.01 (1H, dd, J = 12.8, 4.8 Hz, H-5B), 2.89
(1H, td, J = 13.6, 6.8 Hz, H-14a), 2.78 (1H, m, H-6a),
2.69 (1H, m, H-15), 2.58 (1H, dd, J = 15.2, 14.6 Hz,
H-6p), 2.39 (1H, dd, J = 8.2, 5.8 Hz, H-16), 2.25 (1H,
d, J = 13.6 Hz, H-14p), 1.48 (3H, d, J = 7.2 Hz,
H-18); 3C-NMR (100 MHz, DMSO-ds) J: 168.0
(C-22), 135.6 (C-13), 134.9 (C-2), 134.8 (C-20), 126.9
(C-8), 120.6 (C-11), 119.4 (C-19), 118.6 (C-10), 117.6
(C-9), 111.5 (C-12), 109.0 (C-7), 91.0 (C-17), 60.1
(C-21), 53.7 (C-3), 42.6 (C-5), 46.3 (C-16), 28.5
(C-15), 26.9 (C-14), 20.6 (C-6), 11.7 (C-18). LA Lk
Tl B 5 SCHR P AR 1 B A AR — ), s
EWEY) 8 N naucleofficine Do

WEY 9. AETCERHAR, R 5
O RiFAM: ;. Ci1sHi1o0N202, ESI-MS m/z: 227.1 [M+
H]*: 'H-NMR (400 MHz, CD;0D) ¢: 8.39 (1H, d, J =
4.8 Hz, H-3), 8.31 (1H, d, J = 4.8 Hz, H-4), 8.19 (1H,
d, J = 8.2 Hz, H-5), 7.68 (1H, dd, J = 8.2, 7.8 Hz,
H-6), 7.56 (1H, d, J = 8.0 Hz, H-8), 7.28 (1H, dd, J =
8.0, 7.8 Hz, H-7), 4.08 (3H, s, 1-COOCH3); *C-NMR
(100 MHz, CDs;OD) &: 167.4 (1-COOCH3), 143.4
(C-1), 139.0 (C-3), 138.1 (C-13), 133.8 (C-10), 130.8
(C-12), 130.6 (C-6), 123.0 (C-5), 121.8 (C-7), 121.7
(C-11), 120.1 (C-4), 113.5 (C-8), 52.9 (1-COOCH3).
DA 30 0l 5 5 S iR A ) T R e A — 30T,
S B A 9 O 1-H A - B-THE EEL b

AP 10: AETEE R AR, o R BB
N AT C1iHoNO2, ESI-MS m/z: 188.1 [M+
HJ*; 'H-NMR (400 MHz, CD;0D) d: 7.72 (1H, d, J =
8.0 Hz, H-5), 7.33 (1H, d, J = 7.8 Hz, H-8), 7.21 (1H,
s, H-4), 7.09 (1H, dd, J = 7.8, 7.6 Hz, H-7), 7.04 (1H,
dd, J = 8.0, 7.6 Hz, H-6), 3.86 (1H, dd, J = 10.0, 4.2

Hz, H-9a), 3.52 (1H, dd, J = 14.8, 4.2 Hz, H-9p), 3.15
(1H, dd, J = 14.8, 10.0 Hz, H-90); '3C-NMR (100
MHz, CD;0OD) 6: 174.5 (C-3), 138.6 (C-8a), 128.6
(C-4a), 125.3 (C-8), 123.0 (C-7), 119.9 (C-6), 119.3
(C-5), 112.5 (C-4), 109.7 (C-3a), 56.8 (C-9a), 28.6
(C-9)o LA bR il B4 55 SCMRFRE 1) e 1 24 R AR —
U8, W A 10 24 naphthisoxazol A,

&Y 11: WEOTEMAR, =Sk
SR CisHio04, ESI-MS m/z: 255.1 [M+H]*;
'H-NMR (400 MHz, DMSO-ds) J: 13.22 (1H, brs,
1-OH), 10.03 (1H, brs, 6-OH), 8.21 (1H, d, J= 8.2 Hz,
H-8), 7.68 (1H, d, J = 8.0 Hz, H-4), 7.63 (1H, d, J =
8.0 Hz, H-3), 7.58 (1H, d, J = 2.2 Hz, H-5), 7.29 (1H,
dd, J = 8.2, 2.2 Hz, H-7), 2.28 (3H, s, 2-CH3);
13C-NMR (100 MHz, DMSO-ds) J: 188.9 (C-9), 182.6
(C-10), 164.4 (C-1), 161.5 (C-6), 135.3 (C-3), 132.7
(C-2), 130.8 (C-8), 137.7 (C-9a), 137.2 (C-4a), 127.7
(C-8a), 121.9 (C-7), 119.6 (C-4), 116.0 (C-10a), 113.6
(C-5), 15.8 (2-CH3)o LAy it HdiE 55 ik 4R 1)
PG HAR I A -, MEENEY 11 K 1.6-
dihydroxy-2-methyl-9,10-anthraquinone.

EY 12: WEOTERMAR, ZFHEKEH
SN PHME; CigH1204, ESI-MS m/z: 269.1 [M~+H]*;
'H-NMR (400 MHz, DMSO-ds) o: 11.12 (1H, s,
3-OH), 8.16 (1H, d, J = 8.2 Hz, H-8), 8.10 (1H, d, J =
8.0 Hz, H-5), 7.91 (1H, dd, J = 8.2, 7.8 Hz, H-7), 7.79
(1H, dd, J = 8.0, 7.8 Hz, H-6), 7.48 (1H, s, H-4), 3.81
(3H, s, 1-OCH3), 2.16 (3H, s, 2-CH3); '3C-NMR (100
MHz, DMSO-ds) d: 182.7 (C-10), 179.9 (C-9), 161.5
(C-3), 160.4 (C-1), 134.6 (C-4a), 134.4 (C-7), 133.8
(C-10a), 133.4 (C-6), 131.9 (C-8a), 126.7 (C-8), 125.9
(C-2), 125.8 (C-5), 118.0 (C-9a), 108.9 (C-4), 60.7
(1-OCH3), 8.9 (2-CH3)o LA L3 iEAHE 5 SCHRHGE 1)
B Bl A — P, MBEENED 12 K
rubiadin-1-methyl ether.

WEW13: WEOLERMAR, ZFNKEEn
SN FHME; CigH1206, ESI-MS m/z: 301.1 [M+H]*;
'H-NMR (400 MHz, DMSO-ds) J: 13.48 (1H, brs,
1-OH), 9.79 (1H, brs, 3-OH), 8.18 (1H, d, J = 8.4 Hz,
H-8), 7.58 (1H, d, J = 2.4 Hz, H-5), 7.28 (1H, dd, J =
8.2, 2.4 Hz, H-7), 7.25 (1H, s, H-4), 472 (2H, s,
H-11), 3.39 (3H, s, 11-OCH3); *C-NMR (100 MHz,
DMSO-ds) d: 187.1 (C-9), 182.6 (C-10), 164.2 (C-1),
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164.1 (C-3), 163.9 (C-6), 135.5 (C-4a), 130.3 (C-8),
122.2 (C-7), 136.5 (C-10a), 126.5 (C-8a), 117.5 (C-2),
113.4 (C-5), 110.2 (C-9a), 108.4 (C-4), 64.2 (C-11),
58.5 (11-OCHs).o LA by i 50 5 SCHRFR TE 8 1% 25
FEAR— Y, e E & 12 4 1,3,6-trihydroxy-2-
methoxymethyl-9,10-anthraquinone.

&Y 14: WEOTE MR, ZFMHkEEH
SN CisHi0s, ESI-MS m/z: 271.1 [M—+H]*
'H-NMR (400 MHz, DMSO-ds) 6: 8.18 (1H, s, H-1),
7.99 (1H, d, J = 8.2 Hz, H-8), 7.52 (1H, s, H-4), 7.43
(1H, d, J= 2.3 Hz, H-5), 7.17 (1H, dd, J = 8.2, 2.3 Hz,
H-7), 4.60 (2H, s, Ho-11); 3C-NMR (100 MHz,
DMSO-ds) d: 183.0 (C-10), 180.8 (C-9), 162.8 (C-6),
159.4 (C-3), 136.2 (C-2), 135.3 (C-10a), 133.4 (C-9a),
125.1 (C-4a), 129.7 (C-8), 125.9 (C-1), 125.3 (C-8a),
121.3 (C-7), 112.1 (C-5), 111.2 (C-4), 55.9 (C-11). LA
TR S SRR IE HE S HE R A — B Y, i
BEMEY 14 4 3,6-dihydroxy-2-hydroxymethyl-
9,10-anthraquinone.

EW15: WEOTERHAR, ZFHEKEEN
SSBHYE; CoHgOs, ESI-MS m/z: 163.0 [M+H]';
'H-NMR (400 MHz, CD;0D) 6: 8.01 (1H, d, J = 5.8
Hz, H-2), 7.92 (1H, d, J = 8.6 Hz, H-5), 6.83 (1H, dd,
J = 8.6, 1.9 Hz, H-6), 6.76 (1H, d, J = 1.9 Hz, H-8),
6.21 (1H, d, J = 5.8 Hz, H-3); 3C-NMR (100 MHz,
CD;0D) ¢: 179.6 (C-4), 165.3 (C-7), 159.9 (C-9),
157.6 (C-2), 128.0 (C-5), 118.1 (C-10), 116.7 (C-6),
112.8 (C-3), 103.6 (C-8). LA Lyl Hdi 5 SCikikiE
) 7~ 10 S R ) B 1S s e AR — B2, s e L
G5 R T-FRHE AR

EY 16: WEOTEMAR, ZFNEKEE
SN PHME; CoHeOs, ESI-MS m/z: 179.0 [M—+H];
'H-NMR (400 MHz, CD;0D) J: 8.02 (1H, d, J = 6.3
Hz, H-2), 6.38 (1H, d, J = 1.8 Hz, H-8), 6.23 (1H, d,
J = 1.8 Hz, H-6), 6.19 (1H, d, J = 6.3 Hz, H-3);
3C-NMR (100 MHz, CDCls) 6: 183.5 (C-4), 166.3
(C-7), 163.6 (C-5), 160.0 (C-9), 157.9 (C-2), 111.7
(C-3), 106.5 (C-10), 99.9 (C-6), 94.8 (C-8). LA L ifid
HH 55 SRR TE R R T B AR — B3, W el
EW16 R 5, 7-—FR I E R

WEM17: WEOTE MR, ZdkEE
FAYE; CigH120s, ESI-MS m/z: 285.1 [M+H]";
'H-NMR (400 MHz, CD;OD) ¢: 7.62 (1H, d, J = 8.2

Hz, H-4), 7.48 (1H, d, J = 2.0 Hz, H-2'), 7.38 (1H, dd,
J=8.2,2.0Hz, H-6'), 6.90 (1H, d, J = 8.2 Hz, H-5"),
6.73 (1H, s, H-10), 6.69 (1H, d, J = 2.0 Hz, H-7), 6.66
(1H, dd, J= 8.2, 2.0 Hz, H-5), 3.89 (3H, s, 3'-OCH3);
BC-NMR (100 MHz, CD;OD) &: 184.3 (C-3), 170.0
(C-6), 168.2 (C-8), 150.3 (C-4'), 149.1 (C-3"), 148.0
(C-2), 127.5 (C-4), 127.0 (C-6'), 116.6 (C-5), 125.3
(C-1"), 115.4 (C-2), 114.7 (C-10), 114.3 (C-5"), 113.9
(C-9), 99.3 (C-7), 56.3 (3'-OCH3). PA_F i i #5455
MR I8 PR B B S AR Y, S et A& 17
A 6,4'-dihydroxy-3'-methoxyaurone.

WEM18: REOTE MR, ZdEkEE
SN FEME; CigH120s, ESI-MS m/z: 285.1 [M+H]*;
'H-NMR (400 MHz, CDCl3) é: 8.01 (1H, d, J = 8.6
Hz, H-5), 7.52 (1H, dd, J = 8.0, 2.2 Hz, H-6"), 7.48
(1H, d, J = 2.2 Hz, H-2), 7.01 (1H, d, J = 1.8 Hz,
H-8), 6.93 (1H, d, J = 8.0 Hz, H-5"), 6.89 (1H, dd, J =
8.6, 1.8 Hz, H-6), 6.68 (1H, s, H-3), 4.02 (3H, s,
4'-OCH3); BC-NMR (100 MHz, CDCls) d: 180.2
(C-4), 166.0 (C-2), 164.9 (C-7), 159.8 (C-9), 152.0
(C-4"), 149.6 (C-3"), 127.8 (C-5), 123.9 (C-1"), 121.7
(C-6"), 117.3 (C-10), 117.0 (C-5"), 116.5 (C-6), 110.7
(C-2"), 105.6 (C-3), 103.6 (C-8), 56.8 (4'-OCH3). YA
U 5 SR P R TS A FE AR — B, i
K EAE W) 18 N farnisine
4 IERGEMEXT REETN

DL MH7A 4R M 4 iark, R MTS
X B SR 1 18 MEA YIRS MM MHTA 41
NS FEFE P AT I, DA PPN 2 B A 20 18
MEE B RER ST 25, TR LR &R
WA S BH T R 254, AR B TE VR PEAN SEB HRAE R
FEARERAE T 1 WL AS TR 50 2 11 S T i 26280,

TEHEVEM 2 R R E R AY 11~14 DK
FEEAAL A 17 A8 % MHTA 40 £ B H T8N
S A AR T, X MHTA 41 L8 35 A0 3
PER) 1Cso N (8.93+£0.09) ~ (152.58+0.32)
umol/L, 73 B3 B (1) AE MBS At 5 A €2 Ji i 28 2
G W)oK I B S ) o S A A K PR 9
(ICs50>300.00 pmol/L). {HfF—HEHIE, Bl
G 11~14 DLRBEEARA Y 17 RIH TR
P T I 2 40 M S MIHT A 40 ) A KA 3%
PE, $on FL A 0 3 I AR P2 X 1 1T 2
BARTEPE A 45 R W& 1
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F 1 WHLKEMAE MHIA HAEE K WOE S
(x£s,n=3)

Table 1 Inhibitory effects on growth of MH7A synovial
fibroblast cells of some compounds (X +s,n = 3)

WEY) ICso/(umol-LY) | tb&%  1Cso/(umol-L")
11 8.9340.09 14 27.31£0.13
12 16.3840.16 17 87.49+0.18
13 32.684+0.21 18 152.58+0.32
FH I 116.27+0.28
5 iig

AW FLL7 i 2 b e il o) B 7V A 1 %
FOARNS B B P TR Jos A 70 T S R ) P i
P I E S AT T RGt L, W E%E T
18 MEEY), BE 10 MR GV 4 D ERE
FAEW 2 MOSEIRRLEYI L 2 DI
EW, A EYRNE IR ER B o 1S
2o @I AR EY) 1~18 KRS
il MH7A 40155 1R VP A A B0 88 6 i 1) T I
RV 11~14 UL R AP 17 A0 18 RILH:
TN FE PR IE IR RGN, P EERR
WA AL SR B SRAL A ) RT e R i m PR LB Pk
WGBSR RAF 258 Bk ait . AHIE FEANM AT
TR R SRS 028 KR 515 S8 25 T A B
PE N HOR SR, T B R R R T e R
HIFEA TR )& BT RS R IR SR 24K
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[riEsmit £ 4]

s HBEAANE -

# F

B F A FFHMB T Citrus medica L. var. sarcodactylis
Swingle 8 TR R %, FHREASDAAK, HELA, IR,
Betrd, KMEY, HERADE, KETE, wmh LE, T
S, FIRFeFIEIK, REHT, AE, AT,

PR, FE vh G RBTAL, ERERF F, KE, 2
R B, Mz, AAATATREA, o HARGTIR, 6T AR
Ja. R, FE e, BH ARIREIRR,. AR B, AmKES,

BFFIKRAEE, RETk2kg, RAKKE, 4k, RAL
B, RE, ARG ERBRKE, MR, K, BRE10~15 8, RA
&, BERRKIRE, fUE, REKBH, HEX, 71, FE,
Friilae, F3pRE BFAAT. B A~5 A, R 10~11 A



