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HELEFEEUERDTHTBEEEREDEEAR

51,2 2 —2 2 N 2 S =2 W 2%
ARET, OB, BETS, B OB, MEET, BFES, RRX
L AR RSB T, W STUIOLs 2. AR L BB A= R TR FEIT A 1 A Rt
WY R LS AR AL VIR A A A VU SR S0 gl 571101

B E:. NTHWRBEFLE ( Fuscoporia punctata) F XK 25508 Sl 2 mli . AL22hl o B A WG, R ARl (i 5
TR RICTRAR AT AR 45 & 1 7 AT A i A, SR R G4 A T3 25 7 1 S e AL B W IO 2544 5 SR T PNPG 7% . pNPP 3L F01
DPPH 143 51 & AL A W% o-HE 5 . 25 1 % A TR BERRG 1B (PTPIB) MMk I& M F1vE KR DPPH [ i B is ok . #F5%
S5 50125 B T R AR FL A A B LA R 2 A, BB AL T LR 1 SR B AR B 12 MR, Sl
inoscavin A (1), inoscavin C (2), phellibaumin A (3 ). phellibaumin D (4 ). inonotusin B ( 5). phellifuropyranone A
(6). phelligridin D (7). JFILZEEE (8), JLZEE (9). WETEH (10). XEHEIEEHER (11) FX LT XHE (12),
Hotb &Y 1~7 WEEER S, k& 4. 5. 7 W PTPIB 4 1Cso {H 5 %1 4 (60.83+2.01) . (56.33£1.57) .
(66.89£0.96)umol/L, LAy 2. 7 M a-BEFFBEAY ICso {823 B J9(127.77£0.56) . (122.99+1.39)umol/L, 154 4. 7. 2.
6 154 DPPH A H12E 1 ICso (43914 (6.71£0.69) . (25.79+1.59). (30.45+1.67). (32.90+1.59)umol/L. & L&Y K
RN BERS FLE A58, KA BB /> B PTPIB IS PE . ot FE BEI0 0I5 L A% B DPPH I5 1, BF5T4s
SR hy U T B AL A 1 TR T & R R B I B Rk 4
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Isolation, Identification and Biological Activities of Chemical Con-
stituents from the Fruiting Body of Fuscoporia punctata (Fr.) Cunn

WU Xiaopeng'?, LI Ran?, MA Qingyun®, YANG Li*, XIE Qingyi’, DAI Haofu?, ZHAO Youxing®’

1. Analysis and Test Center, Chinese Academy of Tropical Agricultural Sciences, Haikou, Hainan 571101, China; 2. Institute of
Tropical Bioscience and Biotechnology, Chinese Academy of Tropical Agricultural Sciences / Haikou Key Laboratory for Research
and Utilization of Tropical Natural Products / Hainan Academy of Tropical Agricultural Resource / Hainan Key Laboratory for Pro-
tection and Utilization of Tropical Bioresources, Haikou, Hainan 571101, China

Abstract: The constituents of the fruiting body of Fuscoporia punctata (Fr.) Cunn were isolated and purified by differ-
ent column chromatography and HPLC method to study the the pharmacological basis, chemical constituents and bio-
logical activity. The structures of the compounds were identified by spectral data analysis including-NMR and MS. The
inhibitory activity of a-glucosidase and protein tyrosine phosphatase 1B (PTP1B) for the compounds were evaluated by
PNPG and pNPP methods, respectively. The DPPH scavenging activity of the compounds was determined by the DPPH
method. The results preliminarily identified the main chemical composition types of F. punctata (Fr.) Cunn. 12 com-
pounds, including 7 polyketides, were isolated from the EtOH extract of the fruiting body of F. punctata and were iden-
tified as inoscavin A (1), inoscavin C (2), phellibaumin A (3), phellibaumin D (4), inonotusin B (5), phellifuropyranone
A (6), phelligridin D (7), protocatechualdehyde (8), catechol (9), pyrogallol (10), p-hydroxybenzoic acid (11), and
4-hydroxybenzylideneacetone (12). Compounds 4, 5 and 7 had definite PTP1B inhibitory activity with the ICs, values of
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(60.834£2.01), (56.33%£1.57), (66.89£0.96) umol/L, respectively. Compounds 2 and 7 exhibited inhibitory activity against
a-glucosidase with the 1Cs, values of (127.77+0.56), (122.99+1.39) umol/L, respectively. The ICs, value of compounds
4,7, 2 and 6 scavenging DPPH radical was (6.71£0.69), (25.79£1.59), (30.45£1.67), (32.90£1.59) umol/L, respectively.
All the compounds were obtained from these fungi for the first time. Most of the polyketides had PTP1B inhibitory ac-
tivity, a-glycosidase inhibitory activity and DPPH scavenging activity, which would provide theoretical basis for the
further development and utilization of F. punctata (Fr.) Cunn.

Keywords: Fuscoporia punctata; fruiting body; chemical constituents; isolation and identification; biological activity

DOI: 10.3969/j.issn.1000-2561.2023.06.018

FiE#E L # [Fuscoporia punctata (Fr.) Cunn]/&
FZALHEFH Polyporaceae )#fL#iJ&( Fuscoporia ),
HEFAEAERE WS R AR AR R U R
Al AR A EEF, £ T, HAR . T8
I PG LA B 96 T 5 i B A L B T R R
RIZGHEE SR, HAT TR MM 28 . R0 1k 1 2
B, REHTIRITO80R . OFEKE . HEAH
F5eEE o 4, RE A 21 B TR ks O T RE IAE HH
AR BT B, BEAE FL IR HA R DA
FIC I8 1 A R0 (E S T BEA6 L 1 114 25 300 o
FEal v JoRIE , SR A2 oy S LR Wi
PRI A Al , O A s 7745 B 1 B4 £L
TR TR 22 1A IV A B8 L T S50 b A A A 70k
B En,

R T 25 B B L TR S AR ) 2530 T
FER IR 22 BT R, ASBIF 5% X B £L TR - 52 4
(1) < BERE U TG 1 B AT o s alifl, R R
PR 5 1 5 R X 2 BERR B R FH 22 b 63 4 R i
74085, st NMR Fl MS %545 R E L& i
g5, R T ASEEZER Sy (1~7) 3547 PTP1B il
TEPED RS o 70 280 B 1 6400 ) 35 2 00 2 R BR
DPPH [ H 5& (02 .

1 MBEAZE

1.1

1.1.1 smBLEHFR  BEELETFLET 2016
E 6 HRAMWMEART R, MIFEmEERYE &
A% %5 52 Sk BEAE L [Fuscoporia punctata (Fr.)
Cunn], FEUFFRA (No. 2016ZBHKI ) 7£5 T
Py ol B2 e $aly A BRI 5 B it 1 T A
KIRPYIEoE S H B S =

112 MEL5XA S Y% IR b
Bruker DRX-500 #%# 4R G35 & , TMS i
by JIE A API Qster Pulsar RSN E 5 BEKE (4
1%k GE Biosciences 7 ) [ Sephadex LH-20;
IEAAAE % FRE S (200~300 H ) A2 @5k RE

& GFasq ¥INH B EmARA T AR
ODS 4 HZR YMC /A &) 4277 5 Agilent 1260 43#
BRI AR (U [ Agilent 23] 5 215 4% S S0R
AR ( SUM-MITP680A, #i4:, ), HIE
(Eikal ), ONE (ke ) Yo K ERHER
AR E P25 AUGRA (2 E Merck A 7] );
Synergy H1 it { ( 32[E Bio-Tek A H] ); )2
& TLC WEFIN 10% H,SO, ZEE R EAF], Wis
70 CHEFE

1.2 A&

121 by FER, 55544 BBLLE T
FALk 3.5 kg Wi, FH 95% Tk ZBE R 5L 3
K, K 4h, DIEEIERAEA KRS, HA
HEEAEBUBRRS, FH MR OB, LA
BUORW 4 ZIR B LR OBEIRSY 65.6 g, LRL
ik A BG4 448 16 MR e A €0 3% [0 1 B - 2 TR 2 i
(10 : 1~0 : 1, V/V) 1BSEVEMAS 2] 5 M@
Fri~Fr5, Fr.2 (8.2 g) & ErERAEERE, A
M- R W (5:1~0 : 1, VIV) Ui, #
JEVRIE, 1581 6 N5 Fr.2.1~Fr.2.6 ).Fr2.2( 1.6 g )
i &7 Sephadex LH-20 ( H P ) 15 %] Fr.2.2.1~
Fr.2.2.4, Fr.2.2.1 (209 mg ) i t=f ] £ 0 20 250%
FEATEAL, 4 Cig 2Pl 5 E, DIFTEE-/K (55 : 40,
VIV) RGN 458 5 (RT 9.9 min, 13.5 mg ).
Fr.2.2.2 (114 mg ) 383 5 AR Ak AT B ( FH Pt
KRS, 50 : 50, V) PElie, BREEEY 2 (
9.9 min, 4.1 mg), Fr.2.2.3 (327 mg) il K Hl#
R RORAR AL ( ZNE-7KRSGE, 35: 65, VIV)
Sy E RS EEAY 3 (RT 9.2 min, 5.3 mg) . 1k
&% 6(RT 15.0 min, 7.2 mg ) FAL-&4 1(RT 11.0
min, 10.8 mg) . Fr.2.2.4 (89 mg) i 2f il £ 7Y
EARAR A% L ( ZHE-K RS, 30 2 70, VIV) 4
B335 7 (RT 18.8 min, 4.2 mg ) . Fr.3
(1.9 g) ZWIE Cig RAHFEGRE, DIFEE-K (1:
5~1:0, V/V) R, BREEVEME, 1520108505
282 ) 2 R O AR A ( ZE-IK RS, 40 ¢
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60, V/V) srEihil & 1584k &54% 4 (RT 8.0 min,
16.3 mg )F1 12( RT 12.8 min, 1. 8 mg ). Fr.4(3.2 g)
S REAE TS - LR LER (201, VIV) THI
Sephadex LH-20[{j-H M (1 : 1, V/V) 145514k
A 8(11.2 mg ) FfbE Y 9(2.2 mg )L K Frd.l,
1853 Fr.a.1 (65 mg) 281l 25 B S A0 AH (51X
(PMEE-K RS, 30 : 70, VIV) B & 1550104
¥ 11 (RT 142 min, 1.6 mg) A{LEH 10 (RT
10.8 min, 1.6 mg ) .

122 AdpFualX (1) 5 R R i
1B (PTPIB ) #HITE M E o R FHSCHK[S 4B 1)
Ik, w7 AREZE S (1~7) #47 PTP1B 411
HTE I, DAXT Y SRR — 40 (pNPP ) 1E K
KRS, 4 PTP1B /K4 pNPP 15 21 i i
BT WIAE 405 nm Kb AR SR 146 IR, 38 3 BRI
FE 405 nm Ab ' IR ISR fb R LA il 114 0 P AR R LA
FACA YR BRI VR o DAIE SRR B AE > BH 4
X IR AN IR R RV E ALRR 1 Ry 25 L0 R
H1 96 FLAEARAEEEFRIX 405 nm & WG, 4
hREE 2 AFELE, BAPKKMA 50l
2xreaction buffer, 25.5 pL ddH,O #1 10 uL & H#
B, B TR 37 CIRE 5 min, F29ITE
AL MA R LS Y (L& DMSO %% ),
BT 37 CIRE 15 min, R4 510A
12.5 uL pNPP i , & T EFR U, FE K 405 nm
AbHg 20 s W 1Yk OD fE, W 45 ¥R o ARHE S 45 51
W A6 A 0 B 3 1 L 3036 R KT S0%HT
WE WM AT E 0, M 1Cso . 8]
RN B AR LM R, TR R A
JE ICso

(2 )ou-/H3 26 5 il 00 1) 35 1400 22 >R T PNPG
WS E A B W) 1~T BY o= 2 T IS
LG W BT DMSO 7 fifk e il iURF I Ak & 05 W
(5 mg/mL ), B 70 puL BEAERLE 2% W ( 0.1 mol/L,
pH 6.8) T 96 fLA T, FEA5IINA 20 pL o4
WA 2 U/mL )R 10 uL RRAE SR .37 C
IRE 15 min J5 A 20 uL pNPG ¥ ¥( 2.5 mmol/L ),
£ 37 CHitE 30 min J5 /A 80 pL Na,CO; £ 11
(0.2 mol/L) Zik i, KW EKZR K 200 pl.
FEOMRAIE T 405 nm &b FH AR ASCRE I 45 L ot
B VABTREERE (R ZHR R 0.25 mg/mL) 4
FHPEXTHE, DMSO (e 24k 0.5% ) A BT
XHE, SLREE 3K,
P BN S BAL A I o= 250 B 8 1% 400 i)

R A F=[(B-Bo)~(A-A)]/(B-B)x100%, X H,
A IR AE YOG, Ao A S RRZE T34
JGMH, B A BAPEXT B BIWOGE, By A X IR
WO

(3) Préafbifbe A i EEE e . R 1,1-
TORBE2- =R FEIEE ( DPPH ) BRI EAL A 1~7
P EALTE B A 5 PET DPPH & —Fh e E 1Y
FREE, EOmERhEEe, WA MmN
R AT LA DPPH fY L HL 9 H2 32, il 55 (8 A8
T B KA B RO T R, DA R BT A AN
W 1 b L AE R . 100 mL Jo/K Z R 0.0256 ¢
DPPH & , Vemes Hl, 1 FHI S Bt B 10 £
B 50 mg/mL MR 10 pL JnE] 90 uL Jo/K
LEEY, TESLE R PUIRINAR (VC) E R PR X IR
25, DIAHE 7 B ECH A 5 mg/mL 19 VC &, 437
B 20 uL VC 3RO S BH A X HE ZH A BH A 75 5%
4, 20 uL FEMAL SO RN 2 A (Ay) FISE
K40 (A), 20 uL 10% DMSO-Z 57 8 5 B p X}
HE4H (B), PHPET S4LRZS 40 180 uL Tk
T, HABZH M 180 uL DPPH A 5] 96 fLk
W, BN 30 min, AbF 25 CIEEEH, FE 515
nm K FEH L OD 8, A BUE L At 3

kR, R A Ao R BROR
=[1-(A-Ag)/B]x100%, X, Ay S2Ea 2 P-4t
{H, Ao ATTENIRAFHWOEE, B N FAYEXS I
FEOE(E

2 HERE5HW

21 UEMEHERE

L&Y 1. BOBAE, FUGMES T8 1k
ESI-MS positive m'z [M+Na]"485, 454 "H-NMR
PC-NMR F DEPT {5 H n LA & Hor 7 H
CosH150o, ANHIFIEE R 17, ZALA WY 'H-NMR
A 12055, 46 4 PRIERHFRES . 54
WERRK P RS . 1 AN IRES M 2 N2
IV A5 5 M4 PC-NMR FI DEPT #3477 ,
ZAEWA 25 MikfE S, G 1 MHEES, 1
MRPEAF S, 13 DFm (CHp 1 ANEERILA 1
MR ) o LA YE H A CIHEWT

'H-NMR (500 MHz, DMSO-d¢) 8: 1.93 (3H, s,
CH;-1"), 5.63 (1H, s, H-5"), 5.66 (1H, s, H-2"), 6.52
(1H, d, J=7.9 Hz, H-11"), 6.65 (1H, d, J=2.7 Hz,
H-7"), 6.71 (1H, s, H-4), 6.73 (1H, d, J=2.7 Hz,
H-10"), 6.78 (1H, m, H-12), 6.81 (1H, d, J=15.9 Hz,
H-6), 7.01 (1H, m, H-13), 7.08 (1H, s, H-9), 7.32
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(1H, d, J=15.9 Hz, H-7);

BC-NMR (125 MHz, DMSO-ds) &: 157.6 (s,
C-1), 98.0 (s, C-2), 174.3 (s, C-3), 94.5 (d, C-4),
165.0 (s, C-5), 115.9 (d, C-6), 137.6 (d, C-7),
126.4(s, C-8), 114.3 (d, C-9), 145.8 (s, C-10), 148.3
(s, C-11), 115.9 (d, C-12), 121.3 (d, C-13), 16.4 (q,
CHj-1'), 189.9 (s, C-1"), 103.9 (d, C-2), 199.7 (s,
C-3"), 92.3 (s, C-4"), 93.6 (d, C-5"), 121.2 (s, C-6"),
114.7 (d, C-7"), 145.0 (s, C-8"), 146.4 (s, C-9'),
1152 (d, C-10), 118.8 (d, C-11"), VA % 5 SCHR[8]
A2, Kz tbEYR inoscavin A, 45
F=C L 1

&Y 2. BERR, BUSmHES 51k
ESI-MS positive m/z[M+Na]" 443, 454 "H-NMR .
PC-NMR il DEPT i%{5 8 0] LU & Hor 7
Cy3H 605, NEFIEEH 16, ZILE Y "H-NMR
A 9NMES, ffE 1 ANRIERPEES . 14
ZEIERPEES | 6 MRUERKF IEES 14
LI LSS R AR PC-NMR FI DEPT 354347,
ZAEYA 23 ks, B 1 ARGS9
MW IAES, 13 A (o 1 ANE LA 1
MERRIL ) o ZAEEW H M C HEWF .

"H-NMR (500 MHz, DMSO-d¢) &: 2.63 (3H, s,
CHs-1'), 6.79 (1H, d, J=15.9 Hz, H-6), 6.84 (2H, m,
H-12.9"), 6.98 (1H, d, J=8.0 Hz, H-13), 7.06 (1H, d,
J=3.0 Hz, H-9), 7.09 (1H, m, H-10"), 7.10 (1H, s,
H-4), 7.18 (1H, d, J=2.1 Hz, H-6"), 7.23 (1H, d,
J=15.9 Hz, H-7);

BC-NMR (125 MHz, DMSO-ds) &: 157.9 (s,
C-1), 107.8 (s, C-2), 160.0 (s, C-3), 95.2 (d, C-4),
157.4 (s, C-5), 116.2 (d, C-6), 134.4 (d, C-7), 126.9
(s, C-8), 113.9 (d, C-9), 145.7 (s, C-10), 147.9 (s,
C-11), 115.9 (d, C-12.,9"), 120.5 (d, C-13), 32.0 (q,
C-1),196.6 (s, C-2'), 117.4 (s, C-3"), 153.7 (s, C-4),
119.0 (s, C-5"), 114.4 (d, C-6'), 145.4 (s, C-7"),
147.5 (s, C-8'), 119.3 (d, C-10"), VA %45 3CHR[9]
A2, izt EYR inoscavin C, 45
=LA 1,

&Y 3: HWEhAR, TSNS T8 T4
ESI-MS positive mVz [M+Na]" 375, %54 'H-NMR .
PC-NMR Hl DEPT {55 o] LI#E Hor T3 A
CoH1,0,, AHFIEE A 14, ZEYH "TH-.NMR
WA 8 MES, EE 3 AR EGES . 34
MUK 5/ 2 N2 HIEKFRES; R
& "C-NMR FI DEPT #/3#r, L&A 19 4
Wefss, 4E 8 MR EGS, 11k (Hrp
1 AMERRIE ) o LA H M CIHEWT -

"H-NMR (500 MHz, DMSO-dy) &: 6.77 (1H, d,

J=8.1 Hz, H-12), 6.81 (1H, d, J=16.0 Hz, H-6), 6.97
(1H, m, H-13), 7.05 (1H, m, H-9), 7.06 (1H, s, H-4),
7.11 (1H, s, H-5"), 7.19 (1H, s, H-2"), 7.23 (1H, d,
J=16.0 Hz, H-7);

BC-NMR (125 MHz, DMSO-dg) &: 158.0 (s,
C-1), 103.9 (s, C-2), 162.9 (s, C-3), 96.0 (d, C-4),
158.2 (s, C-5), 116.6 (d, C-6), 134.2 (d, C-7), 127.1
(s, C-8), 113.7 (d, C-9), 146.1 (s, C-10), 147.5 (s,
C-11), 116.0 (d, C-12), 120.5 (d, C-13), 114.0 (s,
C-1), 104.7 (d, C-2"), 145.7 (s, C-3'), 144.6 (s,
C-4"), 98.9 (d, C-5"), 149.1 (s, C-6'), UL FEHE 5 X
K[ 101438 FeA—B, %2 1% &0 phellibaumin
A, ZitCILE 1,

&Y 4. BEBKR, BUSMHES 5T IE
ESI-MS positive m/z [M+Na]" 447, 454 "H-NMR .
BC-NMR HI DEPT {5 B a LA & AT
CpH 609, AEFIEEHR 15, ZILE W 'H-NMR
WA 10 M5, A4 5 A Fug R B ILE S/ 5 A
XU (R VR R 21555 AR S PC-NMR HI DEPT i/
B, A YHE 22 MRAES, 4G 10 S 5
B8 12420 CHd 1L ANERERIE RN 1 MR ) .
AR H M C IHEAT

'"H-NMR (500 MHz, CD;0D) &: 6.18 (1H, s,
H-4), 6.61 (1H, d, J=15.9 Hz, H-6), 6.68 (1H, d,
J=8.3 Hz, H-12), 6.75 (1H, d, J=8.3 Hz, H-5"), 6.80
(1H, d, J=8.3 Hz, H-6'), 6.94 (1H, s, H-2'), 6.92 (1H,
m, H-13), 7.02 (1H, s, H-9), 7.32 (1H, d, J=15.9 Hz,
H-7), 7.77 (1H, s, H-7");

BC-NMR (125 MHz, CD;0D) &: 166.0 (s, C-1),
101.1 (s, C-2), 169.2 (s, C-3), 101.5 (d, C-4), 160.9
(s, C-5), 116.8 (d, C-6), 137.2 (d, C-7), 128.3 (s,
C-8), 114.8 (d, C-9), 146.2 (s, C-10), 148.6 (s,
C-11), 116.1 (d, C-12), 122.0 (d, C-13), 128.9 (s,
C-1'), 117.2 (d, C-2'), 146.7 (s, C-3"), 148.7 (s,
C-4"), 116.6 (d, C-5) 124.7 (d, C-6"), 145.6 (d, C-7"),
120.0 (s, C-8"), 171.0 (s, C-9"), LA I %dhi 5 3Crik[11]
HIBEIA 2, %8 %A N phellibaumin D,
LA 1,

&Y 5. BERR, BUkmEs 75 ik
ESI-MS positive m/z [M+Na] 445, %54 "H-NMR .,
PC-NMR Fl DEPT {5 E A LA & Hor 7 H
Cy3H 505, AHIFIEN 15, ZEYH "TH-NMR
WA 12 M55, B3 M RIERPRES . 44
WUERIR P EAES L 2 DRGSR S L 1
ASROBLIEE S L5 5 . 1 i IEfE S5 A 1
AL GRS S5 AR PC-NMR 1 DEPT %
oHT, AW 23 MG, B 1 ARG

T L AEHIEGES, 9 MRHEFES, 12 1F
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B CHorp 1 ANEREREEFN | NEEIREE ) . %A
P H A CIHEWT

'H-NMR (500 MHz, DMSO-dg) &: 2.14 (3H, s,
H-10"), 2.84 (1H, dd, J=16.5, 4.3 Hz, H-8'a), 3.07
(1H, dd, J=16.5, 9.0 Hz, H-8'b), 5.75 (1H, m, H-7"),
6.32 (1H, s, H-4), 6.58 (1H, s, H-5'), 6.69 (1H, d,
J=16.0 Hz, H-7), 6.76 (1H, d, J=8.2 Hz, H-12), 6.95
(1H, dd, J=8.2, 2.3 Hz, H-13), 7.03 (1H, d, J=2.3
Hz, H-9), 7.89 (1H, s, H-2"), 7.22 (1H, d, J=16.0 Hz,
H-6);

BC-NMR (125 MHz, DMSO-ds) &: 160.0 (s,
C-1), 99.8 (s, C-2), 162.3 (s, C-3), 100.5 (d, C-4),
158.1 (s, C-5), 115.9 (d, C-6,12), 134.6 (d, C-7),
126.9 (s, C-8), 114.0 (d, C-9), 145.1 (s, C-10),
145.7 (s, C-11), 121.8 (d, C-13), 120.6 (s, C-1"),
111.4 (d, C-2'), 145.4 (s, C-3'), 147.6 (s, C-4"),
111.9 (d, C-5"), 116.6 (C-6'), 74.3 (d, C-7"), 48.4 (t,
C-8'), 205.3 (s, C-9), 30.3 (q, C-10"), L\ F¥dE 5
SCHR[ 12438 FEA— 2, 4852 1%L 59K inonotusin
B, Z5fg=XWLIA 1,

&Y 6. BEMAR, BUkMMES 51k
ESI-MS positive m/z [M+Na] 401, %54 "H-NMR .
PC-NMR HI DEPT {8 n] LI#fE Hr T A
Cy1H 1407, NEFIEEHR 15, ZIE W "H-NMR
WA 10 MES, 56 3 M RIERFIES . 44
WU (545 . 2 A BB IR (55 F 1
A ZHIER P IAE S ; A PC-NMR I DEPT %
ST, A WA 21 MRIES, B8 10 MIRH
55, 10 AF (CHf L AEDRES ) o kG
Y H A CIHJEIE .

"H-NMR (500 MHz, DMSO-dy) &: 6.76 (1H, d,
J=16.0 Hz, H-1"), 6.78 (1H, d, J=8.3 Hz, H-7"), 6.83
(1H, d, J=8.2 Hz, H-5"), 6.95 (1H, dd, J=8.3, 1.9
Hz, H-8"), 7.04 (1H, s, H-4"), 7.05 (1H, s, H-7), 7.15
(1H, dd, J=8.2, 2.1 Hz, H-6"), 7.17 (1H, d, J=16.0
Hz, H-2'), 7.19 (1H, s, H-3), 7.20 (1H, m, H-2"");

BC-NMR (125 MHz, DMSO-ds) &: 155.9 (s,
C-2), 100.1 (d, C-3), 158.1 (s, C-4), 156.5 (s, C-6),
95.7 (d, C-7), 116.2 (d, C-1"), 133.3 (d, C-2"), 127.1
(s, C-3"), 113.8 (d, C-4"), 145.7 (s, C-5"), 147.3 (s,
C-6"), 115.9 (d, C-7), 120.2 (d, C-8'), 120.2 (s,
C-1"), 111.7 (d, C-2"), 145.8 (s, C-3"), 146.8 (s,
C-4"), 116.4 (d, C-5"), 116.5 (d, C-6"), 110.8 (s,
C-3a), 160.4 (s, C-7a)., LA F%d 5 Sclk[13 4000 &
A—F, BE%MEY N phellifuropyranone A,
it LE 1,

L&Y 7 OB, FHSWHEST BT
ESI-MS positive m/z [M+Na] 403, %54 'H-NMR .
PC-NMR Hl DEPT {55 o] LI#E Hor T3 A

CyoH 1,08, AHIFIEN 15, ZLEYH "TH-NMR
WA 12 M55, B 3 NG P EE S 5 A
XU U P 3845 55 AR4E PC-NMR Il DEPT %4>
B, AL G WA 20 DERAES , 4E 8 DMIRIP B
T 120 F e (Hp 2 ANERIREE ) o kAN
H A CIHEWT:

'H-NMR (500 MHz, DMSO-de) : 10.82 (1H, s,
HO-9), 10.22 (1H, s, HO-8), 9.66 (1H, s, HO-), 9.25
(1H, s, HO-), 6.72 (1H, s, H-4), 6.78 (H, d, J=8.2
Hz, H-,), 6.80 (1H, d, J=16.0 Hz, H-), 7.28 (1H, d,
J=16.0 Hz, H-), 7.52 (1H, s, H-7), 7.53 (2H, d,
J=8.2 Hz, H-4'.8'), 8.34 (1H, s , H-10);

BC-NMR (125 MHz, DMSO-dg) &: 159.7 (s,
C-1), 158.6 (s, C-3), 98.9 (d, C-4), 160.9 (s, C-4a),
158.9 (s, C-6), 111.6 (s, C-6a), 114.6 (d, C-7), 147.1
(s, C-8), 153.8 (s, C-9), 110.6 (d, C-10), 127.2 (s,
C-10a), 99.2 (s, C-10b), 115.6 (d, C-1"), 136.0 (d,
C-2'), 126.8 (s, C-3'), 1142 (d, C-4"), 145.8 (s,
C-5"), 148.0 (s, C-6"), 116.0 (d, 7'), 121.1 (d, C-8),
DL e S SCEk 143 A — B, e izfk s
Y14 phelligridin D, Z5F=CULE 1,

&Y 8: BEBR, Bk 75 1ig
ESI-MS positive m/z [M+Na] 161, %54 "H-NMR .
PC-NMR FI DEPT {5 H A LA & Hor 7 H
C/HeO3, AFIER 5. ZILAWH 'H-NMR %
A 4NMES, B8 1 ARIEREGES . 2 0%
IR S S . 1 DRUOMIER I IEE S R
PC-NMR F1 DEPT #4504, ZL&WA 7 0 8kAE
5L B3 MR EGS, 4 AFm (1A
WEREL ) o ZALEW H A CIHEWT

'"H-NMR (500 MHz, CD;0D) &: 6.21 (1H, d,
J=2.0 Hz, H-2), 6.42 (1H, dd, J=2.0, 8.8 Hz,
H-6),7.42 (1H, d, J=8.8 Hz, H-5), 9.67 (I1H, s,
-CHO);

BC-NMR (125 MHz, CD;OD) &: 194.5 (d,
CHO), 135.4 (s, C-1), 102.5 (d, C-2), 146.2 (s, C-3),
154.9 (s, C-4), 109.6 (d, C-5), 115.4 (d, C-6)., LI I
s 5 SOk 1S)HRE A 3, Kz aYh
JFOLAEE, 45#=C00F 1,

&Y 9. JTLEERR, Bk s+ 5 g
ESI-MS positive m/z [M+Na]" 133, 54 "H-NMR .
PC-NMR 1 DEPT {5 B ol LA A 1A
CeHeO,, ANHIFIE N 4, ZALEWH "H-NMR %
A 4 MRH LGS RS PC-NMR Fl DEPT 4>
B, ZEYAH 6 Mik(ES, Ol 4 DRIPELF
5, 20k, ZAEYR HA C HEWT

'H-NMR (500 MHz, CD;0D) &: 6.67 (2H, d,
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J=8.2 Hz, H-3,6), 6.79 (2H, m, H-4,5);

BC-NMR (125 MHz, CD;OD ) &: 146.2 (s,
C-1,2), 116.2 (d, C-3,6), 120.9 (d, C-4,5). LA I %id
LCHk[16] R FA—T, Kaztb &Y onILA
My, 25t 1,

AW 10 AEER, Bika s 751
ESI-MS positive m/z [M+Na] 149, %54 "H-NMR .
PC-NMR Hil DEPT {5l LU E Hor T H
CeHeO3, NHIFIEE N 4, ZALA YK "H-NMR %
A 3 ANKIPHEAES; A PC-NMR 1 DEPT %4y
B, LG 6 NMikfES, B 3 MR G
5,3 NER. AW H M C HEWT

'H-NMR (500 MHz, CD;0OD) &: 6.42 (1H, t,
J=7.8 Hz, H-5), 6.31 (2H, d, J=8.1 Hz, H-4,6);

BC-NMR (125 MHz, CD;OD ) &: 148.9 (s,
C-1,3), 134.2 (s, C-2), 108.4 (d, C-4.,6), 120.4 (d,
C-5) VA FHCHR 5 SR 173000 A — 3, %tk
BB E T, g5H=0LE 1,

&Y 11 AR, BRSNS T8 Tk
ESI-MS positive m/z[M+Na] 161, 454 "H-NMR .
PC-NMR HI DEPT {8 n] LI#fE Hr T A
C/HeO3, NHFIEE N 5. ZALA Y "H-NMR %
A 4 NP EES; 4 PC-NMR F1 DEPT %43
B, B 7 ARG, B 4 MR EGE
S 3AEm (HY 1 AR ) o AW H
A CIHEIT .

'H-NMR (500 MHz, CD;OD) &: 7.77 (2H, d,
J=8.4 Hz, H-2,6), 6.76 (2H, d, J=8.4 Hz, H-3,5);

BC-NMR (125 MHz, CD;OD ) &: 169.7 (s,
COOH),122.5 (s, C-1), 133.4 (d, C-2,6), 116.5 (d,
C-3,5), 163.8 (s, C-4). LA I %4 15 3C k[ 18] 3
A, KRz EGY N RIERTRR, 45
W 1,

&Y 12: AR, BiEMES T8 T1%
ESI-MS positive Vz [M+Na]" 185, %54 'H-NMR .
PC-NMR HI DEPT {5 n] LI#fE Hr T A
CioH00,, ABRIEN 6. ZILEWH "H-.NMR
WA 7TAMES, A 1A IE SR 6 N
WP Y A3 5 s AR 4R P C-NMR F1 DEPT %4347,
ZAEYA 10 MRfES, B4 6 MRHEGS,
1 ASHEAFS A 3 AN (b 1 ANEIE )
BRI H M CIHEAT .

'H-NMR (500 MHz, CD;0D) &: 2.29 (3H, s,
H-4), 6.56 (1H, d, J=16.2 Hz, H-1), 6.76 (2H, d,
J=8.2 Hz, H-3",5'), 7.45 (2H, d, J=8.2 H-2",6"), 7.54
(1H, d, J=16.2 Hz, H-2);

BC-NMR (125 MHz, CD;OD) &: 146.5 (d,
C-1), 124.7 (d, C-2), 201.7 (s, C-3), 27.1 (q, C-4),
131.6 (s, C-17), 127.1 (d, C-2",6"), 116.9 (d, C-3",5"),
151.6 (s, C-4"). DA L%ds 5 SCiHk[ 164k H A —
B, SR ZAA Y AR R I SO, S5H =0
K1
22 HWEWMHERMENE
2.2.1 PTPIB #p#l&EH W5 EYW, L&YW 1~7
YIEA PTPIB Mil&EME (R 1), k& 2. 3. 4.
5. 7 WIHIRL KT 60%, HA & 4 (im
e, LAY 6 iR
222 o-F EH¥EFEEI R E L o1 A0 R
TG PE B LS R W 2, S5 KW, ka1, 2.
3.5, 6. 7THEAMGIEYE, Xhay 2 i
PR

F1 &Y 1~7 34 PTP1B B iE

Tab. 1 Inhibitory activity of compounds 1-7 on PTP1B
et ot i ICs
No. of compounds . Inhibition rate/% /(umol-L™")
1 57.05+1.32 AR
2 63.20+0.87 117.87£1.65
3 74.22+1.21 138.81+0.98
4 89.86+1.89 60.83+£2.01
5 84.82+1.35 56.33+£1.57
6 25.28+1.48 AR
7 80.03+0.22 66.89+0.96

e WHIERNT 60% 1k & A 2 1Cs, (H,
Note: ICsy value is not determined for compounds with inhi-
bition rate less than 60%.

x2 KEYW IV o EEEEBEOIGEE
Tab. 2 Inhibitory activity of compounds 1-7
on o-glucosidase

I LE il ICso
No. of compounds Inhibition rate/% /(umol-L™")
70.45+7.72 264.06+2.56
2 98.87+1.35 127.77+0.56

3 46.28+1.06 A

4 15.89+2.05 A
5 91.36+5.57 256.18+3.25
6 55.92+7.96 463.84+2.85
7 59.90+4.14 122.99+1.39

e IR T 50% 01k & AR 2 1Cs, (H,
Note: ICsy value is not determined for compounds with inhi-
bition rate less than 50%.

223 HEALFRABGLER LAWY 1~7
FALTERR H RIS E LS R LK 3, HgRas
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Fig. 1

B, BREEW 1 BIERRRLE 10% T, HAitbfe
B ERIE—EniEtE, b A 4 BB A
H LY ICso [H°M 6.71 pmol/L, HJEHAK .,

3 iTig
3.1 WMBAlEFEENLERS

BT FELE G 22 M@ 1 B R B YO BEE fL
B (F. punctata) Sk ZBE4R B2t 1770 2

Structural Formula of Compounds 1-12

afifl,, I TS R BB R A5 43 5 A AR AL
GWHATE Y, AREERM, RS A BEAE fL
SR ORI h Ay AR B 12 MEEW . 5
%% M inoscavin A (1) | inoscavin C (2) |

phellibaumin A( 3 ), phellibaumin D( 4 ), inonotusin
B (5) . phellifuropyranone A ( 6 ) . phelligridin D
(7). RJLAEE (8) . JL&EM (9) . E T
(10) . XEERHER (11) FIXT R IR ST
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®3 UEW1~THEKRBEE DPPH FX
Tab. 3 DPPH activity of compounds 1-7 scavenging
free radicals

N =1 %
No.pf‘)fE| ci%méEHOans Inhibi?ifiite/% ICsof(umol L™
1 37.04+10.86 A
2 59.26+3.46 30.45+1.67
3 96.48+0.02 227.82+3.24
4 74.26£1.23 6.71£0.69
5 <10 A
6 87.22+5.56 32.90+2.38
7 94.83+2.53 25.79+1.59

TE: AW RANT 50% R kA BRI E 1Cs, i
Note: ICsy value is not determined for compounds with inhi-
bition rate less than 50%.

(12) , XEALE Y340 B N BEAE FL B oy 5
R3], AT Y LA P45 F 25T 32 B SR
RHMBAIRSY , A S BURT A E 10 8 R 28 231,
X AT RE S PR A 2R FH HG €0 7 0 2 1 9 i — K2R AL
AR B RSy, P RE AL AR A 5T vh & B 3R
TR 28 J 43, AT A 2 TR 28 o0 1 AR R A3 B A
RS BEAN, fR2E R R R S i B
AR A G, XHREE BT,
3.2 WEALEFEEHEERSEBERSHT

PR H BTG Y, KEBEoR
B T AE BT R AR S e T AT v, X ]
fiE -5 AT 24 FH L A ok LA R R o s i
ERA G, H i Esm Y iR 2 m2s . $128
MERIEY . T A RAR NS Y EE
REEAA Y, B LARE A Fn T S AL 2 AT 55 76
PRI Y T

L&Y 1~7 MRS, X PTPIB 54
PIHIEE, TSRS 4.0 5. 7.0 3. 2,
1. 6. tLBY 4 TR T RER N 3 (¥
FLALFIEHRA; (A S 7 1 3 RIS
5 rNocH, HAEGY 5 W 3 RIS T NIT
BEER, LAY 7 S NTCERIN, X 0] AR R AT
PERIRINZ —; fbEa® 3. 2. 1 Fl6 10 3 fifedk
P T ToOCEERS, H A CEERR b IO I D i
2, HARPVENLEA Rt — 0, JainT
DIAR R B SR R, L& 45
PEATEEXTEAEM, S IF & IR T 0 PR 1) 25 ) 4 it
HIMER A .

TER ] o- R AW RIS T, BR TR
4 WITEERARAL, HAth 6 NMbE&W R A

ARG YE, XATRE S A 4 1Y 3 ALEREER L
WHE, ML 3 AR IR, 1H
&Y 2 F1 7 1 3 AR S B s iR AR
B F3EHE, X FTREEAR G 2 A1 7 BYA R PR
B, 1Cs ARARMIREH, B RIFELS, B
T TG WA T 5 R, DT — 20 B A )
MR

FEWE R H % DPPH Jrifi, KR4k
PR BRAE N, XTSRRI EY
BIGA 4 MR EAE, sy 4 MG
Wz 1 A5 R EHEER DPPH 11 1Cso (HH A%,
B4k&49 5 1 DPPH H HEEBRFE/NT 10%, A~
BAWEM, mamR ks 5 o2 xt
ABTS H A EA HRRIEME, wtH §re s 8 8
FRROC RIB TOE R, b FT i — e,
33 HBAEFZADEERSIHREE

A A FE T e BT 1A e B LR 1 FR
FR2E 2R, 288 T R & W EME] o-b
. PTPIB HIYE % DPPH [ & 7 1 A0 25 BTG
PECY N JE SEE K IR T B R S R 2 4R i e
AW . (Bl TAVRS 20465 PR 2 FgL
WA, HAYEEN ARG RR, R E
— IR RS . PR FLE R A K
RIZG B PR, 76 R EAE M d R i iz
o RBbefia BB FL A M ERE DI, Je 22N
KRB, e (R) B8 Hi
SER A BT, AR Z ARG RN 28 R g,
F2Re FH e A o T R O S PR AL B 1 2 R AR B )
e, RBUE ZIGVERNR Sy, XA i B T
AT Ml S, R BH 24 3 1 A ) o el
MR R, ik — 2D TR B I k) g B B0 4 L T
PSR

S % STk
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