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Chemical constituents and biological activities of xanthones from Canscora
lucidissima
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Abstract: Objective To study the xanthones in Canscora lucidissima. Methods The 95% ethanol extract of C. lucidissima was
separated and purified by silica gel, MCI, semi-preparative HPLC and other chromatographic separation methods, and the structure of
the isolates were identified according to the physical and chemical properties as well as spectral data. The anti-inflammatory activity
of the obtained compounds was determined by Griess method. Results A total of 18 compounds were identified as 1-hydroxy-3,5-
dimethoxyxanthone (1), 1-hydroxy-3,7-dimethoxyxanthone (2), 1,5-dihydroxy-3-met-hoxyxanthone (3), 1,3-dihydroxy-5-
methoxyxanthone (4), 1,3,7-trihydroxy-6-methoxyxanthone (5), S5-hydroxy-1,3-dimethoxyxanthone (6), 1,6-dihydroxy-3,7-
dimethoxyxanthone (7), 1,5-dihydroxy-3,6-dimethoxyxanthone (8), 1,3,5-trihydroxyxanthone (9), 1-methoxy-3,7,8-trihydroxy-
xanthone (10), 1,3,7-trihydroxyxanthone (11), 1,3,7,8-tetrahydroxyxanthone (12), 1,3,5,8-tetrahydroxyxanthone (13), 1,3,6-
trihydroxy-5-methoxyxanthone (14), 1,5,6-trihydroxy-3-methoxyxanthone (15), 1,3,6,7-tetrahyd-roxyxanthone (16), 1,7,8-trihydroxy-
3-methoxyxanthone (17) and 1,5,8-trihydroxy-3-methoxyxanthone (18). Compounds 15 and 17 significantly reduced the release of

nitric oxide from lipopolysaccharide-stimulated mouse monocyte macrophage leukemia cells (RAW264.7), with inhibition rates of
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89.85% and 69.69% at 50 umol/L. Conclusion Among them, compounds 2,4—7, 10, 11 and 17 are isolated from the genus Canscora

for the first time, and 8, 9 and 14—16 are first discovered from this plant. Compounds 15 and 17 exhibited mild anti-inflammatory

activity.

Key words: Canscora lucidissima (Lévl. et Vant.) Hand. -Mazz.; xanthone; anti-inflammatory activity; 1-hydroxy-3,7-dimethoxyxanthone;

1,3-dihydroxy-5-methoxyxanthone; 1,5,6-trihydroxy-3-methoxyxanthone

% Canscora lucidissima (Lévl. et Vant.)
Hand. -Mazz. 4 B lHE} ( Gentianaceae) % /0 HLJ&
Canscora Lam.— -4 H AL B AREY), T A K
LA IR A BB g, TR AT N
JURaSE . FLE, ROH G o ARSI
it “FDEEAR, b, 1ERZ. R IHAZK,
OB, Bl ” W, R AR D3
ROERE 2k, OB THRTEERTR. B
K BRFT NS, 0B EEE AN B
=R RS Ry FURFE OO
H A2 B33 20 RAMIEE G124, 1R
HEYEA ZFEYENE, WP, EiEh. PrEk.
PURSEE100, ASLIGET X 28 O B A B 2R A A 1 3t
ITHEFT, FNH B R 18 ME A, 553
BN 1-F2H-3,5- A ELNEH (1-hydroxy-3,5-
dimethoxyxanthone, 1)+ 1-¥83&-3,7- — F S JEL 01 R (1-
hydroxy-3,7-dimethoxyxanthone, 2). 1,5- —¥33£-3-H
ASENLER (1,5-dihydroxy-3-met-hoxyxanthone, 3).
1,3- = ¥ 2 -5- B & &l B C 1,3-dihydroxy-5-
methoxyxanthone, 4). 1,3,7-=F83&-6-FF 4 F 0l
(1,3,7-trihydroxy-6-methoxyxanthone, 5). 5-F2#&-1,3-
T HSEHAENE (5-hydroxy-1,3-dimethoxyxanthone,
6). 1,6-—F2H-3,7-Z FSE LA (1,6-dihydroxy-
3,7-dimethoxyxanthone, 7). 1,5-_F83%-3,6- %
FEMNER (1,5-dihydroxy-3,6-dimethoxyxanthone, 8).
1,3,5-=#%n i (1,3,5-trihydroxyxanthone, 9)-.
3,7,8- = 2 A -1- WA E B ( 1-methoxy-3,7,8-
trihydroxyxanthone, 10). 1,3,7-=3FEnlH (1,3,7-
trihydroxyxanthone, 11).1,3,7,8-PU ¥ 30 AH(1,3,7,8-
tetrahydroxyxanthone , 12). 1,3,5,8- VU 3% F& 1l i
(1,3,5,8-tetrahydroxyxanthone, 13). 1,3,6-=F%3&-5-
FHAA RN (1,3,6-trihydroxy-5-methoxyxanthone,
14). 1,5,6-=F¢HL-3- BN HH (1,5,6- trihydroxy-
3-methoxyxanthone , 15) . 1,3,6,7- U ¥& & il i
(1,3,6,7-tetrahydroxyxanthone, 16). 1,7,8-=F53-3-
FH RN E (1,7,8-trihydroxy-3-methoxyxanthone,
17). 1,58-=F2FE-3- S FnlBH (1,5,8-trihydroxy-

3-methoxyxanthone, 18). HHLEH) 2. 4~7. 10,
11 F1 17 NE RN LR EED T 5 E52, hE
V8. 9 M 14~16 NEHRNGFLHEHRIM. X738
WEM 18 MEEIEATI R IEE R LI G
Y115 F1 17 i@ s 28 (lipopolysaccharide,
LPS) #5531 RAW264.7 41/l NO HIAER, RIL—
E IR IENE
1 {UEEMH

Bruker AM 600 ZUAZ W ALARA (45 [E Bruker 2
H]); Waters 2535 B4 semi-PHPLC (it & 2489 B4 UV
R 2s, & Waters A F]); YMC-Pack ph ta 4%
YMC-Pack ODS-A a4 (250 mm X 10 mm, 5 um,
HA YMC A#]); EyeLA OSB-2100 B i’ 7% K AX
(HAZRREAAFD; HEEHER (60~100.
100~200.200~300 H); # /)2t 3 AR GFasa (F
By e 1)) AR IRE (5 E ILMVAC A#))D;
SHB-B BUEH /KR E IR OFM KR TH AR
A, iEFEE. 4fF (3£E Thermo Fisher A ] );
i IR A A Hr 2l (bt 4b )5 MCO-18AIC
TR R (HA SANYO A+]); BX63 38
B CHA Olympus A F]); YZB/E 0024-2005 i
H ARG AU RBIG/RIGERAIRAFD; HI B2
IhfelEbRiX (3£[H Biotek 24 %]); DYML-S50A-3 &
JEZTRK B (AL S IME R A IR AR BER
SErbl (PBS, B NAEMREAFD; —H UE
(NO) k7 & (b5 011020200325, L~
RAEMEARGIRAF]D; a4 1IE (S 10099-141,
2% [ Thermo Fisher A #]); DMEM sifiifs 37 3E (3t
5 11965-092, 3£ [E Thermo Fisher /A ] ); HiZEKF
(dexamethasone, DEX, #t'5 50-02-2, 3% [ Sigma-
Aldrich A #F]); LPS (#°5 057M4013V, 3 [H Sigma
ANFD; ANREAZ BN R 40 RAW 264.7,
V) 6] [ 2 Rk o S ith 2 2 09T 9 o ] R S 56 4 g
RIEHEEF G,

ZFOET 2019 4 8 AWHETPEE TAR T EM
DX (i vA 25 A WS, 28) 1 v S 29 0F 9 Bt o 2 %
JEHIETE P 88 2 W RIE 7 D3 48 5 N e IR} 2 Lo B @ A )
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2ZF 0 C. lucidissima (Lévl. et Vant.) Hand. -Mazz.
B4t FRA (SCI-NCL006382) BLAET A [H [ 2%
B2 B 24 F A Pt 5t B B 2K 254 B P
2 Rk
21 RESE

TFOEAE 30 kg, VIBUGH 95% B n#E]
WPREL 2 K, BFK 2h, BHFRIGHE, WUERRYE, 2
RE 5 kg, REEN 16.67%. B 95%LFHRE 4.3
kg, HA MBS HENRE 583 go HUH HEEAL
Fr. A (480 g) HHATRERAE GRS 7B, LAA k-7 i
(100 : 0~0 : 100> BEEFEM, SidHELE W (&
Fe-HEE 10 D 7343 216E % 1(280 mg) 1 2(200
mg). HAWMEE TLC &R UL 5] Fr. A,
(208 g). Fr. A, (120g). Fr.As (49g). Fr. A4 (85
g) a4 MR, Fr.As (49 g) SRERHE il 2,
PLAT i BE-PS R (100 @ 0~0 : 100) FEEEFEN, @it
TLC & IFMLR /155 Fr. Asy (10g) Fr.Aszs (25
g Fr.As3 (3) 3 AN FHAF Fr. A5, (10
g) Fr.Azy (25 g) 71l MCIAE (iR L R
3N Fr.As11 (3.5g) Fr. A3 12 (1.7g)s Fr. A3 (3.8
g Fr.A322(7.8 g). Fr. As11 (3.5 g) 24| % HPLC
(85%H ) 4541 3 (8 mg) F1 4 (6mg). Fr.Asa,
(3.8 g) BATEERAE B0 B, DL &0 b i
(100 : 0~0 : 100> BHEEYEMNL, J#iT TLC &IF433]
Fr.Aszo11 (0.5g). Fr.Aszi2 (1.4 g). Fr.Aszzi3 (0.5
g) 3 ML - Fr. Aszaa (1.4 g) 44l % HPLC
(32%NE-0.1% T 34659 5 (3.5 mg). 6 (3
mg). 7 (16 mg). 8 (6 mg). 9 (90 mg). 10 (18
mg) *D 11 (59 mg)o Fr. A3_2_1_2_2 (0.4 g) ééﬂéf-ﬁlj%
HPLC (35%ZJi§-0.1% ) 54664 12 (18 mg).
13 (168mg). 14 (25mg). 15 (82mg) Al 16 (29
mg). Fr.Aszs (7.8 ) #HATHERCH GG E, L=
SR BE-FEEC100 @ 0~0 & 1008 FEI, @it TLC
E IR 3] Fr. As220 (0.2 )+ Fr. Aszon (0.5g). Fr.
Az223 (1.2 g)\ Fr. A3204 (1.0 g) ;j\: 4 /]\m?fﬁjj\o
Fr. As2o1 (0.2 g) Z2Fi% HPLC (80%Z.JiE-0.1%H
) k& 17 (12mg) F118 (10 mg)-.
2.2 GEMEMLR

K FH LPS H3/N R E VLN RAW264.7, F5
FrlAL & 0T NO REJICE FRIR2 0 o S0 150 BN R ZH
LPS (10ng/mL) #MAH . AW (50, 25 pmol/L)
#5228, LA DEX (10 umol/L) NRHPEXTHE . HOG4L
AKIAE) RAW264.7 4Hf1 LA 2 X 100 4>/mL $#8T 96

FLAR R, BEFLIN 100 pL AR, B SN DEX.
ANFIRFEAL SR LPS, 78 CO, 4R & f h 1597
24h J5, WH 50 pL AHAfEE TR EIGWR T 96 FLAKR
AN Griess IR Griess 1% 50 uL, #EPK E
PR 10 min I3 B, T 540 nm KA E
FAURICRE (D A, S fa iR HEbRiE 26 v 5 H AL
NO &&. SWIHEE 3 IR, FHERE 3 MPTEAL
SERACTAME, FrAEIRA L x £ 5 o,

3 %R

3.0 HHEE

AW 1 BEOAPIRES T (/T e-HEE 1 1D,
mp 167~168 C. HR-ESI-MS m/z: 271.061 3 [M—
H] (it 5 A{E 271.060 6, CisHiuOs ), 4 73
CisH1205. 'H-NMR (600 MHz, CDCls) 6: 12.82 (1H,
s, 1-OH), 7.80 (1H, dd, J= 7.8, 1.8 Hz, H-8), 7.29 (1H,
t,J= 7.8 Hz, H-7), 7.22 (1H, dd, J = 7.8, 1.8 Hz, H-6),
6.55 (1H, d, J = 2.4 Hz, H-4), 6.35 (1H, d, J= 2.4 Hz,
H-2), 4.02 (3H, s, 3-OMe), 3.88 (3H, s, 5-OMe); 3C-
NMR (150 MHz, CDCl3) J: 166.8 (C-1), 97.7 (C-2),
163.4 (C-3), 92.9 (C-4), 157.7 (C-4a), 148.3 (C-4b),
146.3 (C-5), 123.7 (C-6), 115.7 (C-7), 116.8 (C-8),
121.6 (C-8a), 104.0 (C-8b), 180.9 (C-9), 56.0 (3-OMe),
56.5 (5-OMe). A% 5 S RoE Fa A —F, iy
KRMAEY 1N 1-523E-3,5-  H A LN EH .

EY 2. FEmEasbREG S (CEPLR-TEE 18
1), mp167~168 C, HR-ESI-MS m/z:271.061 6 [M—
H]” (it &1 271.060 6, CisHiOs ), 431 ik
Ci5sH1205. 'H-NMR (600 MHz, CDCl;) d: 12.88 (1H,
s, 1-OH), 7.59 (1H, d, J = 3.0 Hz, H-8), 7.36 (1H, d,
J =9.0 Hz, H-5), 7.30 (1H, dd, J = 9.0, 3.0 Hz, H-6),
6.41 (1H, d, J = 2.4 Hz, H-4), 6.34 (1H, d, J= 2.4 Hz,
H-2), 3.91 (3H, s, 3-OMe), 3.89 (3H, s, 7-OMe); '3C-
NMR (150 MHz, CDCl3) d: 166.7 (C-1), 97.1 (C-2),
163.5 (C-3), 92.6 (C-4), 157.9 (C-4a), 150.9 (C-4b),
119.1 (C-5), 125.0 (C-6), 156.1 (C-7), 105.2 (C-8),
121.0 (C-8a), 103.8 (C-8b), 180.7 (C-9), 56.1 (3-OMe),
56.0 (7-OMe). iR #s 5 Skl iE A —F 0121, i
YEEY) 2 8 152 0E-3,7- — H SN .

& 3: Pk (CE - LD,
mp 274~275 ‘C. HR-ESI-MS m/z: 259.055 6 [M+
H]* (il B8 259.060 6, CiH; 05 ), 7 17 3
C1sH1005. 'H-NMR (600 MHz, DMSO-ds) 6: 12.88
(1H, s, 1-OH), 10.56 (1H, s, 5-OH), 7.56 (1H, dd, J =
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7.8, 1.8 Hz, H-8), 7.33 (1H, dd, J = 7.8, 1.8 Hz, H-6),
7.27 (1H, t, J = 7.8 Hz, H-7), 6.64 (1H, d, J = 2.4 Hz,
H-4), 6.40 (1H, d, J = 2.4 Hz, H-2), 3.89 (3H, s, 3-
OMe); '3C-NMR (150 MHz, DMSO-ds) 0: 162.6 (C-
1), 97.2 (C-2), 166.6 (C-3), 92.8 (C-4), 157.2 (C-4a),
145.0 (C-4b), 146.3 (C-5), 120.8 (C-6), 124.4 (C-7),
114.6 (C-8), 121.0 (C-8a), 103.1 (C-8b), 180.6 (C-9),
56.2 (3-OMe). b i ¥ #s 15 Sk #id 3 A — 203,
WS EAEY) 3 9 1,5- T FR KL -3- HU AR R A

&Y 4: KA. HR-ESI-MS m/z: 259.055 6
[M+H]" GHEAE 259.060 6, C14H11057), 73 T3
CisH1005. 'H-NMR (600 MHz, DMSO-ds) o: 12.83
(1H, s, 1-OH), 11.16 (1H, s, 3-OH), 7.66 (1H, dd, J =
7.8, 1.8 Hz, H-8), 7.51 (1H, dd, J = 7.8, 1.8 Hz, H-6),
7.39 (1H, t, J = 7.8 Hz, H-7), 6.42 (1H, d, J = 2.4 Hz,
H-4), 6.23 (1H, d, J = 2.4 Hz, H-2), 3.97 (3H, s, 5-
OMe); '3C-NMR (150 MHz, DMSO-ds) 0: 162.9 (C-
1), 98.3 (C-2), 165.9 (C-3), 94.2 (C-4), 157.3 (C-4a),
145.4 (C-4b), 148.0 (C-5), 115.8 (C-6), 124.2 (C-7),
116.7 (C-8), 120.6 (C-8a), 102.3 (C-8b), 179.9 (C-9), 56.3
(5-OMe). LIl 5 ik A —309, #s e b
HEW 4R 13- 5 FE-5- LN .

& 5. Bk K. HR-ESI-MS m/z: 273.041 2
[M—H]™ G548 273.039 9, CisHoOs ), 43 T3
C1sH1006. 'H-NMR (600 MHz, DMSO-ds) 6: 13.08
(1H, s, 1-OH), 6.34 (1H, d, J= 2.4 Hz, H-4), 6.17 (1H,
d, J=2.4 Hz, H-2), 7.37 (1H, s, H-8), 7.15 (1H, s, H-
5),3.93 (3H, 5, 6-OMe); '3C-NMR (150 MHz, DMSO-
ds) 0: 162.6 (C-1), 97.9 (C-2), 165.0 (C-3), 93.6 (C-4),
157.4 (C-4a), 150.9 (C-4b), 100.2 (C-5), 155.1 (C-6),
144.4 (C-7), 107.5 (C-8), 112.6 (C-8a), 101.7 (C-8b),
179.0 (C-9), 56.4 (6-OMe). _iR%¥E 5 ki iE
AU, WA S N 1,3,7-=FH-6-HH
BE 1 o

&) 6: Tk . HR-ESI-MS m/z: 271.062 0
[M—H]" GiFEA{E 271.060 6, CisHiOs ), 13
Ci15H1205. 'TH-NMR (600 MHz, DMSO-ds) d: 6.67 (1H,
d, J=2.4 Hz, H-4), 6.49 (1H, d, J = 2.4 Hz, H-2), 7.44
(1H, dd, J=7.8, 1.8 Hz, H-8), 7.20 (1H, dd, /= 7.8, 1.8
Hz, H-6), 7.15 (1H, t, J= 7.8 Hz, H-7), 3.91 (3H, s, 1-
OMe), 3.86 (3H, s, 3-OMe); 3BC-NMR (150 MHz,
DMSO-ds) d: 161.5 (C-1), 95.4 (C-2), 164.7 (C-3), 93.1
(C-4), 159.0 (C-4a), 144.0 (C-4b), 146.5 (C-5), 123.7

(C-6), 123.8 (C-7), 114.8 (C-8), 119.2 (C-8a), 106.2 (C-
8b), 173.9 (C-9), 56.2 (1-OMe), 56.1 (3-OMe). ik
a5 ORI B FE A — 00, WS R AY) 6 8 5-
P IE-1,3- FE AN

&Y T: kK. HR-ESI-MS m/z: 289.069 3
[M+H]" GHFEE 289.0712, CisHi3067), 2+ TR
CisH1206. 'H-NMR (600 MHz, DMSO-ds) 6: 13.07
(1H, s, 1-OH), 9.86 (1H, s, 6-OH), 7.38 (1H, s, H-8),
7.11 (1H, s, H-5), 6.53 (1H, d, J = 2.4 Hz, H-4), 6.35
(1H, d,J=2.4 Hz, H-2), 3.95 (3H, s, 3-OMe), 3.86 (3H,
s, 7-OMe); '*C-NMR (150 MHz, DMSO-ds) 6: 162.4
(C-1), 96.7 (C-2), 165.7 (C-3), 92.4 (C-4), 157.2 (C-
4a), 151.0 (C-4b), 100.1 (C-5), 155.3 (C-6), 144.5 (C-
7), 107.4 (C-8), 112.6 (C-8a), 102.6 (C-8b), 179.2 (C-
9), 56.4 (3-OMe), 56.1 (7-OMe). &% 5 CHkR
EREAR—FT, MUEEEY T R 1,6-—55-3,7-
R

&Y 8: WE KK . HR-ESI-MS m/z: 289.069 3
[M+H]" GH5{4 289.071 2, CisHi306"), 4T3k
C15H1206. "H-NMR (600 MHz, DMSO-ds) d: 6.62 (1H,
d, J=2.4 Hz, H-4), 6.37 (1H, d, J = 2.4 Hz, H-2), 7.63
(1H, d, J= 8.4 Hz, H-8), 7.19 (1H, d, J = 8.4 Hz, H-7),
3.95 (3H, s, 6-OMe), 3.88 (3H, s, 3-OMe); '3C-NMR
(150 MHz, DMSO-ds) 6: 162.7 (C-1), 97.0 (C-2), 166.3
(C-3), 92.8 (C-4), 134.0 (C-5), 109.1 (C-6), 153.0 (C-
7), 115.7 (C-8), 180.1 (C-9), 157.4 (C-4a), 145.3 (C-
4b), 102.5 (C-8a), 114.3 (C-8b). 56.5 (6-OMe), 56.2
(3-OMe). iR #dn 5 Skl B A — 208, W
ENEY) 84 1,5- 725 -3,6- — & LN .

&Y 9: Tk K. HR-ESI-MS m/z: 245.042 2
[M+H]" GiHEAE 245.045 0, Ci3sHoOsY), T3
C13HgOs. 'H-NMR (600 MHz, DMSO-ds) J: 12.89
(1H, s, 1-OH), 11.08 (1H, s, 3-OH), 10.46 (1H, s, 5-
OH), 6.42 (1H, d, J= 1.8 Hz, H-4), 6.20 (1H, d, /= 1.8
Hz, H-2),7.53 (1H, dd, J= 7.8, 1.8 Hz, H-8), 7.30 (1H,
dd, J=7.8, 1.8 Hz, H-6), 7.24 (1H, t,J= 7.8 Hz, H-7):
BC-NMR (150 MHz, DMSO-ds) d: 162.9 (C-1), 98.1
(C-2), 165.8 (C-3), 94.1 (C-4), 157.3 (C-4a), 144.8 (C-
4b), 146.2 (C-5), 120.9 (C-6), 124.2 (C-7), 114.6 (C-8),
120.6 (C-8a), 102.2 (C-8b), 180.2 (C-9). Lix¥E 5
SCHRIRIEFE A —F), MUEEENEY 9 N 1,3,5-=
F2EE ]

& 10: EOHAK . HR-ESI-MS m/z: 275.053 2
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[M+H]" GH5A{E 275.055 6, CiaHnO6"), 4T3k
C1sH1006. 'H-NMR (600 MHz, DMSO-ds) o: 13.34
(1H, s, 8-OH), 11.08 (1H, s, 3-OH), 6.38 (1H, d, J=2.4
Hz, H-4), 6.36 (1H, d, J = 2.4 Hz, H-2), 7.16 (1H, d,
J = 8.4 Hz, H-6), 6.77 (1H, d, J = 8.4 Hz, H-5), 3.85
(3H, s, 1-OMe); BC-NMR (150 MHz, DMSO-ds) J:
162.1 (C-1), 95.6 (C-2), 164.9 (C-3), 94.8 (C-4), 159.4
(C-4a), 148.2 (C-4b), 104.8 (C-5), 122.6 (C-6), 140.1
(C-7), 147.2 (C-8), 108.6 (C-8a), 103.3 (C-8b), 180.8
(C-9), 56.1 (1-OMe). IR 5 STk i E 2 A —
R, MESEAEY) 10 4 1-H4EIE-3,7,8- =54k
I

A 11: N K. HR-ESI-MS m/z: 245.042 2
[M+H]" GiHEAE 245.045 0, Ci3sHoOsH), T3
C13HgOs. 'H-NMR (600 MHz, DMSO-ds) J: 12.90
(1H, s, 1-OH), 6.35 (1H, d, J= 2.4 Hz, H-4), 6.18 (1H,
d, J=2.4 Hz, H-2), 7.46 (1H, d, J = 9.0 Hz, H-5), 7.40
(1H, d, J= 3.0 Hz, H-8), 7.27 (1H, dd, J = 9.0, 3.0 Hz,
H-6); 3C-NMR (150 MHz, DMSO-ds) d: 162.8 (C-1),
97.9 (C-2), 165.9 (C-3), 93.8 (C-4), 157.6 (C-4a), 149.0
(C-4b), 119.1 (C-5), 124.5 (C-6), 154.0 (C-7), 108.0 (C-
8), 120.4 (C-8a), 101.9 (C-8b), 179.7 (C-9). ik ¥#s
5o F A0, WA 11 1,3,7-
= FREENER

& 12: EEHAK. HR-ESI-MS m/z: 259.026 1
[M—H]™ G548 259.024 3, Ci3H/067), 43 T3k
Ci3HgOs. 'H-NMR (600 MHz, DMSO-ds) &: 11.87
(1H, s, 1-OH), 11.70 (1H, s, 8-OH), 11.19 (1H, s, 3-
OH), 9.37 (1H, s, 7-OH), 6.33 (1H, d, J= 2.4 Hz, H-4),
6.18 (1H, d, J= 2.4 Hz, H-2), 7.25 (1H, d, J = 8.4 Hz,
H-6), 6.86 (1H, d, J = 8.4 Hz, H-5); '3C-NMR (150
MHz, DMSO-dg) J: 162.2 (C-1), 98.2 (C-2), 166.5 (C-
3), 94.1 (C-4), 157.9 (C-4a), 147.9 (C-4b), 106.1 (C-5),
124.0 (C-6), 140.5 (C-7), 147.1 (C-8), 107.3 (C-8a),
100.9 (C-8b), 184.0 (C-9). i %da 5 kB I A
— 52, M A 12 9 1,3,7,8-DU 52N B .

B 13: FEHERA . HR-ESI-MS m/z: 261.039 0
[M+H]" GHEAE 261.039 9, Ci3sHoOsH), 73 T3
Ci3HgOs. 'H-NMR (600 MHz, DMSO-ds) 6: 11.90
(1H, s, 1-OH), 6.40 (1H, d, J= 2.4 Hz, H-4), 6.21 (1H,
d,J=2.4Hz, H-2),7.23 (1H, d, J = 8.4 Hz, H-6), 6.62
(1H,d,J=8.4Hz, H-7); 3C-NMR (150 MHz, DMSO-
ds) 5: 162.3 (C-1), 98.6 (C-2), 166.6 (C-3), 94.4 (C-4),

157.5 (C-4a), 143.3 (C-4b), 137.3 (C-5), 123.7 (C-6),
109.5 (C-7), 151.8 (C-8), 107.4 (C-8a), 101.3 (C-8b),
183.8 (C-9)o I IR%Hs 5 STk i Fe A — 2123, i)
BB 13 4 1,3,5,8-TUF2 L0 i .

&Y 14: FEERAK . HR-ESI-MS m/z: 273.042 6
[M—H]" GiHEAE 273.039 9, CiuHoOs ), 73 T3
CisH1006. 'H-NMR (600 MHz, DMSO-ds) 6: 13.06
(1H, s, 1-OH, ) 6.39 (1H, d, J=2.4 Hz, H-4), 6.17 (1H,
d, J=2.4 Hz, H-2), 7.70 (1H, d, J = 9.0 Hz, H-8), 6.95
(1H, d, J = 9.0 Hz, H-7), 3.87 (3H, s, 5-OMe); '3C-
NMR (150 MHz, DMSO-de) 6: 162.9 (C-1), 98.2 (C-
2), 165.6 (C-3), 94.2 (C-4), 157.2 (C-4a), 150.5 (C-4b),
134.5 (C-5), 157.3 (C-6), 114.2 (C-7), 120.9 (C-8),
112.9 (C-8a), 101.4 (C-8b), 179.2 (C-9), 60.8 (5-
OMe). IR 5 Sk hoE A — 8R4, % e it
EW) 14 4 1,3,6- = F5E-5-F A LM .

& 15: EOHA . HR-ESI-MS m/z: 273.042 0
[M—H]" G548 273.039 9, CiaHoOs ), 43 T3
C14H1006. "H-NMR (600 MHz, DMSO-ds) d: 6.58 (1H,
d, J=1.8 Hz, H-4), 6.35 (1H, d, J = 1.8 Hz, H-2), 7.50
(1H, d, J= 8.4 Hz, H-8), 6.94 (1H, d, J = 8.4 Hz, H-7),
3.87 (3H, s, 3-OMe); '*C-NMR (150 MHz, DMSO-ds)
5: 162.7 (C-1), 96.9 (C-2), 166.0 (C-3), 92.7 (C-4),
157.3 (C-4a), 146.2 (C-4b), 132.7 (C-5), 152.4 (C-6),
113.2 (C-7), 116.0 (C-8), 113.0 (C-8a), 102.4 (C-8b),
180.0 (C-9), 56.1 (3-OMe). L iR¥ds 5 ki iE 3L
A28, MU AL A 15l 1,5,6- =2 F-3-H 4
FEM B o

&M 16: FEHENA . HR-ESI-MS m/z: 259.025 4
[M—H]" G818 259.024 3, Ci3sH/06 ), 70 T30
C13HgOs. 'H-NMR (600 MHz, DMSO-ds) J: 13.16
(1H, s, 1-OH), 6.32 (1H, d, J= 1.8 Hz, H-4), 6.14 (1H,
d, J = 1.8 Hz, H-2), 7.36 (1H, s, H-8), 6.85 (1H, s, H-
5); BC-NMR (150 MHz, DMSO-ds) d: 162.6 (C-1),
97.7 (C-2), 164.7 (C-3), 93.6 (C-4), 157.4 (C-4a), 150.9
(C-4b), 102.7 (C-5), 154.1 (C-6), 143.8 (C-7), 108.0 (C-
8), 111.8 (C-8a), 101.6 (C-8b), 178.9 (C-9). _Fik%HE
53Ok RS B AR — 3R, WS EAEY 16 N
1,3,6,7-VYFE2 L .

B 17: FHENA . HR-ESI-MS m/z: 273.044 0
[M—H]" G548 273.039 9, CiaHoOs ), 43 T3k
C14H1006. "H-NMR (600 MHz, DMSO-ds) d: 6.56 (1H,
d, J=2.4 Hz, H-4), 6.35 (1H, d, J= 2.4 Hz, H-2), 7.28
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(1H, d, J=9.0 Hz, H-6), 6.88 (1H, d, J= 9.0 Hz, H-5),
3.87 (3H, s, 3-OMe); '*C-NMR (150 MHz, DMSO-ds)
5: 161.9 (C-1), 97.2 (C-2), 167.1 (C-3), 92.8 (C-4),
157.7 (C-4a), 148.0 (C-4b), 106.0 (C-5), 124.1 (C-6),
140.6 (C-7), 147.1 (C-8), 107.4 (C-8a), 101.8 (C-8b),
184.3 (C-9), 56.3 (3-OMe). _iR%¥E 5 ki iE 3
K202, W E A 17 N 1,7,8- =3 FE-3-FH A
BE 1 o

B 18: FHENA . HR-ESI-MS m/z: 275.054 8
[M+H]" GiFEAE 275.055 6, C1aH1O6"), 2013
CisH1006. "H-NMR (600 MHz, DMSO-ds) d: 11.92
(1H, s, 1-OH), 11.09 (1H, s, 8-OH), 9.74 (1H, s, 5-OH),
6.63 (1H, s, H-4), 6.41 (1H, s, H-2), 7.26 (1H, d, J=9.0
Hz, H-6), 6.65 (1H, d, J= 9.0 Hz, H-7), 3.90 (3H, s, 3-
OMe); 3C-NMR (150 MHz, DMSO-ds) 6: 162.0 (C-
1), 97.6 (C-2), 167.1 (C-3), 93.0 (C-4), 157.4 (C-4a),
143.4 (C-4b), 137.4 (C-5), 123.9 (C-6), 109.6 (C-7), 151.8
(C-8), 107.6 (C-8a), 102.2 (C-8b), 184.1 (C-9), 56.3 (3-
OMe). FRHE-5 SCHRFRIE AR —80, oSG
)18 4 1,5,8-=F2 - 3-F S JL ] .
3.2 JEMMIREER

X4 B % 1 18 ML AT HUAR I M ik o
A 15 7 50 pmol/L 5 R % NO ZE sl 14 il 26
N (89.854+0.36) %, 7 25 pmol/L K JE T Xt NO £
HHIINHIFR N (44.0611.21) %. L&Y 17 #£ 50
pmol/L X NO A= il %A (69.69£2.99) %,
fE 25 umol/L X} NO R4 %8 (56.09+
3.65) %o HARLEWIAE 50 umol/L ¥R B P K
T
4 g

ARBTG5 O B I B AT IR AT, N
LA B 95% L BEHE U () A I Bk B A7 A 40 B % e
T 18 MulEEEY), HhaREE RN OEE
Y BARRIMAED 8 A, BHIRMNZEYH 7
BRIMIAEY S . AIENEY 1@ 5w
PR IR BN, Y82 LDH R, M x 5 37 0 L
Y A-RI A REFIIERYERE,  [R]NHE0E 4H
RS Na/H* 32 #fin =500 I Bl i F v E s —
R E P ABE LB LPS R W)
RAW264.7 40 NO WAL, KIMWEY) 15, 17 {E
50+ 25 pmol/L ¥RFE A — & BIPt 235 1 o« (HAH T
TR 2 OB 95% L EE SR A7 I kR A7 LA 2 7 28
12 STV IR TGV AL, ) kXS

U W R R 2 TR P R FF e — 5B TT, LUE
0 B 1 5 P R R S A R B
FEAR PAHHFNRA LA G R
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