FES 2021E8 7 $52% H 158  Chinese Traditional and Herbal Drugs 2021 August Vol. 52 No. 15 . 4473 -

o-BEEEHEINTIER SRS BHAEEERS

5 ok, BEF, K A BEKR, L B
TR R SEAR %, KEE 300072

W E:. BWM WFRBIAY Potenlilla discolor WAL R K I o- M AT HETFFREMGIENE. 7355 DL 4-BE LRI - oI T 3 46
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a-Glucosidase inhibitory activities guided isolation of chemical constituents from
Potenlilla discolor

GAO Bing, SU Yan-fang, ZHANG Jie, MA Xue-jiao, WANG Wei
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Abstract: Objective To study the chemical constituents of Potentilla discolor and their a-glucosidase inhibitory activity. Methods
The constituents were isolated and purified by silica gel, polyamide, ODS, Sephadex LH-20, and RP-HPLC column chromatography.
Their structures were elucidated by NMR spectra. PNPG method was used to determine the a-glucosidase inhibitory activity. Results
Dichloromethane extract, ethyl acetate extract, 30% ethanol elution fraction of n-butanol extract separated by D101 macroporous
resin showed potent a-glucosidase inhibitory activity. Further chemical study resulted in the purification of 17 compounds and they
were identified as 3,3'4,4'-tetrahydroxybiphenyl (1), trans-tiliroside (2), cis-tiliroside (3), naringenin-5-O-B-glucoside (4),
isosalipurposide (5), schizandriside (6), tiliamuroside B (7), (-)-isolariciresinol-9"-O-B-D-xylopyranoside (8), 2-oxo-pomolic acid (9),
oleanolic acid (10), ursolic acid (11), 2a,3a,19a-trihydroxy-12-ursen-28-oic acid (12), 2a,3p-dihydroxyolean-12-en-28-oic acid (13),
fupenzic acid (14), kaempferol (15), kaempferol-3-O-B-D-glucuronide (16), and quercetin-3-O-B-D-glucuronide-6"-methyl ester
(17). Conclusion This is the first report of compounds 1, 3—8 isolated from the genus of Potenlilla. Compounds 9—17 show
a-glucosidase inhibitory activity.
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PUEER, IRR B H B A BORIE TR RR B, 1%
YR B2 S F EAAFETEE . e, HUASE
A IR SRS AYR,  (H I B (B 1850 v AN 153 B
W, NEFHIT KPR — 2R, SHRAERE
MAEEVE R RIS, AT E SRR B 5 &
R K SEDADIAT T o1 S 08 H RIS PESEES, K
PRI AT BRI o 1 PR E BRSNS . 20
BRI & . MR OB, BT REERME
D101 KALIR PR ARGE LT 30% LR /KBEI # 73 t
N AR SR o~ ) B EF B S, WORHEL | 3
MRBCGHALHATIR AN o 78, 1521 17
MMeEY, 5 EEAN 3344101 5 H R
( 3,3",4,4'-tetrahydroxybiphenyl , 1) . ¢ = H M
(trans- tiliroside, 2)+ MFEMEH (cis-tiliroside, 3D+
MR & -5-0-B- #i % # 1 ( naringenin  5-O-B-
glucoside, 4). FACHIF (isosalipurposide, 5)-
0 FL VR SR FF (schizandriside, 6). i B
(tiliamuroside B, 7). (-)-F &M AR5 E&-9"-0-B-D-
k. W K BE FF [(—)-isolariciresinol-9-O-B-D-
xylopyranoside, 8]. 2-#kFE-H L (2-oxo-pomolic
acid, 9). FFEUILER (oleanolic acid, 10). FERMR
(ursolic acid, 11). 20,30, 190- =FFFE-12-1%-28-FE
12 (2a,30,19a- trihydroxy-12-ursen-28-oic acid, 12).
20-FF IR (2a-hydroxy-oleanolic acid, 13)-
TR (fupenzic acid, 14). 11Z5%) (kaempferol,
15). L ZEW-3-0-B-D-4i £ BEIE TR 1 (kaempferol-3-
O-B-D-glucuronide, 16)- #i} % 2 -3-0-B-D- %j Hi i
fR-6"-H g (quercetin-3-O-B-D-glucuronide-6"-methyl
ester, 17). HA, WA 1. 3~8 LIAH IRMNZEK
KIBHEY T AR, AW 9~17 IR o-Fi % b
A I
1 UESHH

Autopol IR e Y6AX (EEEERAF]); XT4A
AU R E A CAE U RHMXC AR D Bruker
Tensor 27 £LAMGIEAX (Hfit: Bruker A7)); Bruker
Avance I # LR 1% 4L (600 MHz, %fi+: Bruker 23
H]); Agilent TOF LC/MS Fii{x (3E[H Agilent 2
7]); Quiksep B RUBEAR LIS (Jb B8 5 Bl H
FRFTAEAFD; ODS M EEHER (20~45 um, Fuji
Silysia HLZ=E R AR =MD D101 KL s
CREETAN THRAT]D; #2 ISR (GFass,
10~40 pm) FFEEERER (100~200. 200~300
H, FSlELT) D KB (60~80 H, #iL

BN BRIV A4 B8 KL )5 Sephadex LH-20 % 5%
FE B ( Amersham Pharmacia A AR AT ;
ZORBAXSB-Cis ffill %4 (250 mmX21.2 mm, 7
pum). ZorbaxSB-Cis M #THE (250 mmX 4.6 mm, 5
um), FEE A F]; 4~ I o I IR R A B
H (PNPG, bR MARATD . o-H %
PEEEE (AL AR AR AFD.

BIE T 2015 4F 8 AIRETZBER, £ RE
R KFERFEHIRE T AWM A P discolor
Bge.. frA (w5 201508001) Wi T R K22y
YRl 5 HR .

2 BRSNS

B A T4 E (19.0kg) £ TH 95%4
B3R 2 JH, ARG 53 A 95% LA 60% £ BE Rl
2R, BIR2he WUERIWEFISRENRE 6.3 kg, BE
FEVNI o~ 21 HE EF AN RS S I 45 R R H A
BRI o A BEE RIS M, DI 2 L 2R TR/KIR
BRI SR A . &R BEER 4T
BT EEEAT AL, 15204 B AEHGE 4> (PDP,
334.0 g) “HFEEEERGS (PDC, 290.0 g). i
R e ER 7 (PDE, 128.0 g) AIIE T EEAEHLAR
(PDB, 588.5g). IE | REZEEHGHR/42 D101 KL
BB, BLZEE-7K (0 1 100—30 @ 70—50 :
50—95 : 5) BEFELEML, 3EKBEMES (PDB-H,0,
345.5 g), 30%CEEKPEMAS (PDB30, 93.0 g),
50% CEEKBE RS> (PDB50, 22.5 g) A1 95% .1
JKPEfEEES> (PDB95, 9.0 g). HEHEHN A& HIFLIEY
JANRIZEEGER 5314 o 91 260 B EF BRI I 45 2
PDC. PDE. PDB30 i iilE 4, Hp3
IFIREE (ICso) {H7M 10.05 1.04 2.0 pg/mL, #K
X} PDC.PDE.PDB30 #7r FIL A2 5o 34T RG 7T -

PDC i SRERAE G 5, A BE-BE IR &
fig (8 :2—6:4—3:7-0:100) BEEWEH, 53
4 MGy (Fr. Al~A4), Fr. A2 2% RN M A
ODS #: a4 5, 521 &4 9(50.0 mg)+ 10(30.0
mg). 11 (50.0 mg). 14 (30.5mg); Fr. A4 ZHER
FEEIE S B33 3 A4 Fr. Ada~Adce, Fr. Ada 4
PR AT (it f5 P R B 4 i, R TE WG 7 4 R
A BARAEY 15 (10.5mg), Fr.Adc &%
WHER A 5, 4 RP-HPLC 4B 31L&
12 (15.0 mg) A113 (8.2mg). PDE i/ &rERAE
BRI 8, AIMEE-FEIR £ B5-HEE (8:2:0—6:
4:0-3:7:0-0:100:0-0:98:2-0:9:
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150 : 6 :4) BEWMERRE 5 M (Fr. Bl~
B5), Fr. Bl &5 B33 2 ML Fr. Bla.
Blb, Fr. Bla &R Bt kE (i, F4 RP-HPLC 4 &
BELLAYI1 (5.0 mg); Fr. B3 SRERA: G515
F| 5 M Fr. B3a~B3e, Fr. B3d 4 ZRER A
153 3 AN Fr. B3d1~B3d3, Fr. B3d1 4 %%
FEOi% ) BAREY 4 (30.0 mg), Fr. B3d2 &
RP-HPLC 7 &3 2L &9 5 (10.0 mg); Fr. B4 &
TR AR (i K e A HPLC 2r & 15214k 54 2 (30.0
mg) A3 (3.0mg); Fr. BS GRERHE 15 F H
e, DIERERERAE IS 215 3 2 MRS Fr.
B3a. B5b, Fr. B5a H HI #5445 43 2654 6 (20.0
mg), Fr. B5b &R BtiAE i . RP-HPLC 7 E515 2
&4 7 (20.0mg) A1 8 (5.0 mg). PDB30 #5734
RERR A IS 8, & HE-HEE (94169 !
1581253170 1) BREEWEMAR 3 Mis
Fr. C1~C3, Fr. C2 & Z IREER A il 7 A3 Bk &
Y16 (38.0mg) F117 (12.2 mg).
3 ke

A 1: AR AR CRED; 'TH-NMR (600 MHz,
CD;0D) 6: 6.95 (2H, d, J=2.1 Hz, H-2, 2'), 6.84 (2H,
dd, J=82, 2.1 Hz, H-6, 6), 6.77 (2H, d, J = 8.2 Hz,
H-5, 5'); BC-NMR (150 MHz, CD;OD) d: 146.4 (C-4,
4", 145.3 (C-3, 3'), 134.8 (C-1, 1'), 118.9 (C-6, 6'),
116.5 (C-5, 5"), 114.6 (C-2, 2"). PL_E#diE 5 CikiikiE
— 3, MEEENAY 1 N 3,3 4.4 - DU FEOK

&) 2: T E R CHELD; 'TH-NMR (600 MHz,
CD;0D) d: 7.99 (2H, brd, J = 8.9 Hz, H-2, 6'), 6.81
(2H, brd, J = 8.9 Hz, H-3', 5'), 6.31 (1H, brs, H-8),
6.13 (1H, brs, H-6), 525 (I1H, d, J = 7.4 Hz
gle-H-1"), 6.07 (1H, d, J = 15.9 Hz, H-8""), 6.79 (2H,
d, J = 8.6 Hz, H-3"", 5", 7.40 (1H, d, J = 15.9 Hz,
H-7""), 7.30 (2H, brd, J = 8.6 Hz, H-2", 6", 4.30
(1H, dd, J = 11.8, 2.1 Hz, H-6"a), 4.19 (1H, dd, J =
11.8, 6.7 Hz, H-6'b), 3.43~3.48 (3H, overlapped,
H-2",3",5"),3.34 (1H, overlapped, H-4"); '*C-NMR
(150 MHz, CD;0D) §: 158.4 (C-2), 135.2 (C-3), 179.5
(C-4), 163.0 (C-5), 100.0 (C-6), 159.5 (C-7), 94.8
(C-8), 165.9 (C-9), 105.6 (C-10), 122.7 (C-1"), 132.2
(C-27,6), 116.8 (C-3',5"), 161.5 (C-4"), 103.9 (C-1"),
75.8 (C-2"), 78.0 (C-3"), 71.7 (C-4"), 75.7 (C-5"),
64.3 (C-6"), 127.1 (C-1"), 131.2 (C-2", 6"), 116.8
(C-3, 5", 162.2 (C-4"), 146.6 (C-7"), 114.7

(C-8), 168.8 (C-9"), LA L-Hdf 5 SClkfaE —2(),
s LAY 2 N B

AW 3: s [ AR CHEED; "TH-NMR (600 MHz,
CD;0D) ¢: 7.96 (2H, brd, J = 8.8 Hz, H-2, 6'), 6.82
(2H, brd, J = 8.8 Hz, H-3', 5'), 6.31 (1H, brs, H-8),
6.19 (1H, brs, H-6), 5.20 (1H, d, J= 7.6 Hz, glc H-1"),
5.50 (1H, d, J = 12.8 Hz, H-8'"), 6.68 (2H, d, J = 8.5
Hz, H-3", 5""), 6.69 (1H, d, J = 12.8 Hz, H-7""), 7.51
(2H, brd, J = 8.6 Hz, H-2", 6¢"), 4.19 (2H,
overlapped, H-6"), 3.39~3.46 (3H, overlapped, H-2",
3", 5"), 3.27 (1H, overlapped, H-4"). VL L%#E 510
G2 HIETERT L, OB Je IR 43 (R AL 57
KRR & B EOR, St &4 2 H il
W FRRERE R B, G SCERIRIED!, SEiEY 3
MR ARAB AT -

EY) 4: BEEREAE CHED; TH-NMR (600
MHz, DMSO-de) 6: 7.31 (2H, d, J = 8.6 Hz, H-2', 6'),
6.78 (2H, d, J = 8.5 Hz, H-3', 5'), 7.39 (1H, d, J= 2.1
Hz, H-6), 6.07 (1H, d, J = 2.1 Hz, H-8), 5.37 (1H, dd,
J=13.1, 2.0 Hz, H-2), 3.06 (1H, dd, J=17.1, 13.3 Hz,
H-3b), 2.61 (1H, dd, J=17.1, 2.8 Hz, H-3a), 4.70 (1H,
d, J = 7.1 Hz, H-1"), 3.28~3.29 (3H, overlapped,
H-2",3",5"),3.19 (1H, m, H-4"), 3.73 (1H, d, J=11.5
Hz, H-6"a), 3.52 (1H, m, H-6"b); 3C-NMR (150
MHz, DMSO-ds) 6: 80.2 (C-2), 46.3 (C-3), 193.1
(C-4), 162.4 (C-5), 100.4 (C-6), 167.2 (C-7), 99.5
(C-8), 166.6 (C-9), 107.0 (C-10), 131.0 (C-1'), 128.2
(C-2"), 116.3 (C-3"), 159.0 (C-4"), 116.3 (C-5'), 128.2
(C-6"), 105.0 (C-1"), 74.7 (C-2"), 77.2 (C-3"), 71.2
(C-4"), 78.7 (C-5"), 62.5 (C-6")o LA %¥ 5 CilikikiE
—El, WS e A 4 R R-5-O-B- G B

a5 A ACHED; 'TH-NMR (600 MHz,
CD;0D) d: 7.61 (2H, d, J = 8.8 Hz, H-2,6), 6.83 (2H,
d, J= 8.8 Hz, H-3,5), 7.67 (1H, d, J = 15.3 Hz, H-7),
8.03 (1H, d, J = 15.3 Hz, H-8), 5.98 (1H, d, J = 2.1
Hz, H-3"), 6.21 (1H, d, J = 2.1 Hz, H-5"), 5.14 (1H, d,
J =175 Hz, H-1"), 3.92 (1H, dd, J = 12.0, 1.9 Hz,
H-6"a), 3.74 (1H, dd, J = 12.1, 5.2 Hz, H-6'b), 3.55
(1H, m, H-2"), 3.50 (1H, m, H-4"), 3.47 (1H, m,
H-5"), 3.44 (1H, m, H-3"); *C-NMR (150 MHz,
CD;0D) 6: 128.5 (C-1), 131.8 (C-2, 6), 116.9 (C-3, 5),
161.1 (C-4), 144.2 (C-7), 125.9 (C-8), 194.5 (C-9),
107.4 (C-1), 161.9 (C-2'), 98.4 (C-3'), 166.0 (C-4"),
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95.7 (C-5"), 167.9 (C-6"), 101.9 (C-1"), 75.0 (C-2"),
71.1 (C-3"), 78.5 (C-4"), 78.5 (C-5"), 62.4 (C-6"), LA
R S SRR IE B, MO EEY 5 vRid
i/ INE S

A 6: EEAERCHED; [a]) +33.3° (¢ 0.15,
MeOH); 'H-NMR (600 MHz, CD3;0D) 6: 6.16 (1H, s,
H-3), 6.64 (1H, s, H-6), 2.81 (2H, m, H-7), 2.07 (1H,
m, H-8), 3.76 (1H, dd, J = 10.9, 3.5 Hz, H-9a), 3.70
(1H, dd, J=10.9, 6.1 Hz, H-9b), 6.77 (1H, d, J= 1.6
Hz, H-2"), 6.73 (1H, d, J= 8.0 Hz, H-5'), 6.62 (1H, dd,
J = 8.0, 1.8 Hz, H-6), 4.06 (1H, brd, J = 11.1 Hz,
H-7"), 1.84 (1H, m, H-8'), 3.20 (1H, m, H-9'a), 3.97
(1H, dd, J=9.9, 2.6 Hz, H-9'b), 3.80 (3H, s, 3-OMe),
3.79 (3H, s, 3'-OMe), 4.04 (1H, d, J = 7.6 Hz, H-1"),
3.20 (1H, m, H-2"), 3.27 (1H, t, J = 8.9 Hz, H-3"),
3.45 (1H, m, H-4"), 3.10 (1H, dd, J = 11.4, 10.7 Hz,
H-5"a), 3.79 (1H, overlapped, H-5"b); '3C-NMR (150
MHz, DMSO-de) : 127.0 (C-1), 132.6 (C-2), 116.2
(C-3), 144.0 (C-4), 1454 (C-5), 111.7 (C-6), 32.5
(C-7), 37.5 (C-8), 62.6 (C-9), 136.9 (C-1"), 113.8
(C-2), 147.1 (C-3"), 144.4 (C-4"), 1154 (C-5"), 121.1
(C-6"),45.6 (C-7), 44.0 (C-8"), 67.2 (C-9"), 104.5 (C-1"),
73.3 (C-2"), 76.5 (C-3"), 69.5 (C-4"), 65.6 (C-5"), 55.5
(3-OMEe), 55.4 (3'-OMe). LA %idls 5 SCiikfieE — 3508,
WU TEACEY) 6 RO TIR T HAT .

WEY 7 ACEACHED; [a]y—183.3° (¢ 0.18,
MeOH); 'H-NMR (600 MHz, CDsOD) 6: 6.33 (1H, s,
H-3), 6.70 (1H, s, H-6), 2.68 (1H, dd, J = 16.8, 10.9
Hz, H-7a), 2.92 (1H, dd, J = 16.8, 5.7 Hz, H-7b), 1.99
(1H, m, H-8), 3.53 (1H, dd, J = 10.9, 5.0 Hz, H-9a),
3.57(1H, dd, J=11.1, 4.7 Hz, H-9b), 6.83 (1H, d, J =
1.6 Hz, H-2"), 6.61 (1H, d, J= 8.2 Hz, H-5"), 6.32 (1H,
dd, J= 8.2, 1.7 Hz, H-6'), 4.26 (1H, brd, J = 4.7 Hz,
H-7"), 2.25 (1H, m, H-8'), 3.48 (1H, m, H-9'a), 3.68
(1H, t, J = 9.2 Hz, H-9'b), 3.83 (3H, s, 5-OMe), 3.79
(3H, s, 3'-OMe), 4.22 (1H, d, J = 7.5 Hz, H-1"), 3.26
(1H, dd, J= 8.9, 7.5 Hz, H-2"), 3.31 (1H, overlapped,
H-3"), 3.84 (1H, m, H-4"), 3.18 (1H, dd, J = 11.2,
10.7 Hz, H-5"a), 3.84 (1H, overlapped, H-5"b);
BC-NMR (150 MHz, CD;0D) ¢: 127.1 (C-1), 131.8
(C-2), 115.7 (C-3), 144.2 (C-4), 146.4 (C-5), 110.9
(C-6), 31.9 (C-7), 33.6 (C-3), 63.7 (C-9), 134.2 (C-1"),
114.1 (C-2"), 146.7 (C-3"), 144.1 (C-4"), 113.9

(C-5"), 122.7 (C-6"), 45.0 (C-7"), 40.9 (C-8'), 69.9
(C-9"), 104.0 (C-1"), 73.9 (C-2"), 76.6 (C-3"), 69.9
(C-4"), 65.6 (C-5"), 54.9 (5-OMe), 54.8 (3'-OMe).
DL b0 d 5 Skl — 80, S ENAEY TN
EHF B

&) 8: HElE & CHELD; [a]y —72.7° (¢ 0.15,
MeOH): 'H-NMR (600 MHz, CD;0D) d: 6.17 (1H, s,
H-5), 6.64 (1H, s, H-6), 2.76 (1H, dd, J=15.8, 4.4 Hz,
H-7a), 2.87 (1H, dd, J = 15.6, 11.6 Hz, H-7b), 1.99
(1H, m, H-8), 3.77 (2H, m, H-9), 6.71 (1H, brs, H-2"),
6.73 (1H, d, J = 8.1 Hz, H-5), 6.58 (1H, dd, J = 8.1,
1.3 Hz, H-6'), 3.80 (1H, overlapped, H-7"), 1.90 (1H,
m, H-8'), 3.60 (1H, dd, J = 2.1, 10.3 Hz, H-9'a), 3.71
(1H, m, H-9'b), 3.80 (3H, s, 3-OMe), 3.79 (3H, s,
3-OMe), 3.99 (1H, d, J =7.7 Hz, H-1"), 3.15 (1H, t,
J=8.2Hz, H-2"),3.23 (1H, t, J= 9.0 Hz, H-3"), 3.71
(1H, overlapped, H-4""), 3.02 (1H, t, J = 11.1 Hz,
H-5"a), 3.44 (1H, m, H-5"b); '3C-NMR (150 MHz,
CD;0D) §: 129.2 (C-1), 133.8 (C-2), 117.4 (C-3),
146.0 (C-4), 148.9 (C-5), 112.3 (C-6), 33.8 (C-7), 40.6
(C-8), 65.4 (C-9), 138.7 (C-1'), 114.1 (C-2'), 147.3
(C-3"), 145.2 (C-4"), 116.0 (C-5'), 123.2 (C-6'), 48.5
(C-7"), 45.6 (C-8'), 70.2 (C-9'), 104.7 (C-1"), 74.9
(C-2"), 78.0 (C-3"), 71.2 (C-4"), 67.0 (C-5"), 56.3
(3-OMe), 56.3 (3'-OMe). PS5 ClkikiE —
;U S RNAEY 8 N()-FIEM AR -9-0-B-
D-METARE L .

& 9: At A (A FEE); 'H-NMR (600
MHz, CD;0OD) ¢: 0.72 (3H, s, H-24), 0.80 (3H, s,
H-26), 0.89 (3H, s, H-25), 0.93 (3H, d, J = 6.8 Hz,
H-30), 1.18 (3H, s, H-23), 1.19 (3H, s, H-29), 1.40
(3H, s, H-27), 4.00 (1H, s, H-3), 5.30 (1H, t, J = 3.5
Hz, H-12); '*C-NMR (150 MHz, CD;OD) §: 55.1
(C-1), 212.7 (C-2), 83.9 (C-3), 44.6 (C-4), 55.8 (C-5),
19.9 (C-6), 33.8 (C-7), 42.8 (C-8), 46.6 (C-9), 43.1
(C-10), 24.6 (C-11), 128.8 (C-12), 140.2 (C-13), 42.8
(C-14), 29.7 (C-15), 26.6 (C-16), 48.3 (C-17), 54.4
(C-18), 73.6 (C-19), 41.5 (C-20), 27.1 (C-21), 39.0
(C-22), 29.6 (C-23), 17.2 (C-24), 16.6 (C-25), 17.1
(C-26), 24.7 (C-27), 182.3 (C-28), 27.3 (C-29), 16.7
(C-30). LA E¥R 5 SCiihoE — 0, HeEeEi s
Y19 9 2- B EE- BB .

A 10: A EFRDRENA (D,
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IH-NMR (600 MHz, DMSO-de) J: 0.67 (3H, s, H-23),
0.71 (3H, s, H-24), 0.85 (3H, s, H-25), 0.87 (6H, s,
H-26, 29), 0.89 (3H, s, H-30), 1.09 (3H, s, H-27), 4.28
(1H, brs, H-3), 524 (1H, t, J = 3.5 Hz, H-12);
BC-NMR (150 MHz, DMSO-de) d: 38.1 (C-1), 26.9
(C-2), 76.8 (C-3), 38.4 (C-4), 54.8 (C-5), 18.0 (C-6),
32.4 (C-7), 38.8 (C-8), 47.1 (C-9), 36.6 (C-10), 22.9
(C-11), 121.4 (C-12), 143.9 (C-13), 41.3 (C-14),
27.2 (C-15), 23.4 (C-16), 45.7 (C-17), 40.8 (C-18),
45.7 (C-19), 30.4 (C-20), 33.4 (C-21), 32.1 (C-22),
28.2 (C-23), 16.0 (C-24), 15.1 (C-25), 16.9 (C-26),
25.6 (C-27), 178.8 (C-28), 32.8 (C-29), 22.6 (C-30).
DA 28 5 Sk oE — 80, WS A 10 8
FEURIR

A 11: AR & 55 'TH-NMR (600
MHz, DMSO-de) d: 0.90 (3H, s, H-23), 0.68 (3H, s,
H-24), 0.87 (3H, s, H-25), 0.75 (3H, s, H-26), 1.04
(3H, s, H-27), 0.81(3H, d, J = 6.4 Hz, H-29), 0.92
(3H, overlapped, H-30), 5.13 (1H, t, J = 3.3 Hz,
H-12), 2.11 (1H, t, J= 11.4 Hz, H-18); '3C-NMR (150
MHz, DMSO-ds) 6: 38.3 (C-1), 28.2 (C-2), 76.8 (C-3),
38.5 (C-4), 54.8 (C-5), 18.0 (C-6), 32.7 (C-7), 40.0
(C-8), 47.0 (C-9), 36.5 (C-10), 23.2 (C-11), 124.5
(C-12), 138.2 (C-13), 41.6 (C-14), 27.5 (C-15), 27.0
(C-16), 46.8 (C-17), 52.4 (C-18), 38.4 (C-19), 38.2
(C-20), 30.2 (C-21), 36.3 (C-22), 21.0 (C-23), 17.0
(C-24), 15.2 (C-25), 16.0 (C-26), 23.8 (C-27), 178.2
(C-28), 16.9 (C-29), 22.8 (C-30). LA %# 5 kK
), e EY 11 NRE R .

A 12: AEFE A FE): 'TH-NMR (600
MHz, CD;OD) d: 0.79 (3H, s, H-23), 0.87 (3H, s,
H-24), 0.93 (3H, d, J = 6.6 Hz, H-30), 0.99 (6H, s,
H-25, 26), 1.20 (3H, s, H-29), 1.35 (3H, s, H-27), 2.50
(1H, s, H-18), 3.33 (1H, d, J = 2.2 Hz, H-3), 3.93 (1H,
m, H-2), 5.30 (1H, brs, H-12); '*C-NMR (150 MHz,
CD;OD) d: 42.5 (C-1), 67.2 (C-2), 80.1 (C-3), 41.3
(C-4), 49.4 (C-5), 19.3 (C-6), 34.1 (C-7), 39.5 (C-8),
48.6 (C-9), 39.4 (C-10), 27.3 (C-11), 129.4 (C-12),
140.1 (C-13), 42.8 (C-14), 29.6 (C-15), 26.6 (C-16),
48.2 (C-17), 55.1 (C-18), 73.6 (C-19), 43.1 (C-20),
24.7 (C-21), 39.1 (C-22), 29.3 (C-23), 22.5 (C-24),
17.6 (C-25), 16.6 (C-26), 27.1 (C-27), 182.4 (C-28),
16.9 (C-29), 24.9 (C-30). LA ¥ 5 ClkiE—

;O4, HEEEY 12 8 2a,30,190- = FE-12-
J5-28-AE IR »

A 13: B EEIARCEF %) 'TH-NMR (600
MHz, CD;OD) ¢: 0.81 (3H, s, H-29), 0.82 (3H, s,
H-26), 0.91 (3H, s, H-25), 0.94 (3H, s, H-30), 1.00
(3H, s, H-24), 1.01 (3H, s, H-27), 1.17 (3H, s, H-23),
2.86 (1H, dd, J = 13.5, 3.9 Hz, H-18), 2.90 (1H, d, J =
9.8 Hz, H-3), 3.62 (1H, m, H-2), 5.30 (1H, t, J = 3.4
Hz, H-12); *C-NMR (150 MHz, CD;OD) §: 48.5
(C-1), 69.5 (C-2), 84.5 (C-3), 40.6 (C-4), 56.7 (C-5),
19.6 (C-6), 33.6 (C-7), 40.5 (C-8), 48.2 (C-9), 39.3
(C-10), 24.0 (C-11), 123.4 (C-12), 145.4 (C-13), 42.8
(C-14), 28.8 (C-15), 24.6 (C-16), 47.7 (C-17), 43.0
(C-18), 47.3 (C-19), 31.6 (C-20), 34.9 (C-21), 33.9
(C-22), 29.3 (C-23), 17.8 (C-24), 17.1 (C-25), 17.5
(C-26), 26.4 (C-27), 182.0 (C-28), 33.9 (C-29), 24.1
(C-30). LA B%ds 5 CmkdiE —20s), s e s
Y113 N 20-F2FE SRR «

& 14: G EARC ST 5D 'TH-NMR (600
MHz, CD;OD) ¢: 0.88 (3H, s, H-24), 1.11 (3H, s,
H-26), 0.93 (3H, d, J = 6.7 Hz, H-30), 1.19 (3H, s,
H-25), 1.21 (3H, s, H-23), 1.23 (3H, s, H-29), 1.35
(3H, s, H-27), 5.35 (1H, t, J = 3.4 Hz, H-12), 6.29
(1H, s, H-1); 3C-NMR (150 MHz, CD;0D) &: 130.0
(C-1), 146.0 (C-2), 202.4 (C-3), 45.5 (C-4), 55.3
(C-5), 20.3 (C-6), 34.0 (C-7), 39.5 (C-8), 44.1 (C-9),
43.1 (C-10), 24.7 (C-11), 130.2 (C-12), 140.5 (C-13),
43.0 (C-14), 29.6 (C-15), 26.8 (C-16), 48.8 (C-17),
55.1 (C-18), 73.5 (C-19), 41.7 (C-20), 2.1 (C-21), 39.0
(C-22), 28.1 (C-23), 22.3 (C-24), 20.1 (C-25), 17.9
(C-26), 24.7 (C-27), 182.4 (C-28), 27.3 (C-29), 16.6
(C-30). L Xl 5 iRkl — 50, #MEEid
Y14 NER T

& 15 wafA (FEE; 'H-NMR (600
MHz, CD;0D) ¢: 8.08 (2H, d, J = 8.7 Hz, H-2', 6),
6.90 (2H, d, J = 8.7 Hz, H-3", 5'), 6.38 (1H, d, J= 1.7
Hz, H-8), 6.17 (1H, d, J= 1.7 Hz, H-6). U\ L¥dE S
SCHRRIE —FL0T, WU E A 15 AL .

&9 16: 3 i AR S F 58 ); 'TH-NMR (600
MHz, DMSO-d5) 6: 8.03 (2H, d, J = 9.0 Hz, H-2', 6'),
6.86 (2H, d, J = 8.9 Hz, H-3, 5), 6.39 (1H, d, J= 1.7
Hz, H-8), 6.16 (1H, d, J = 1.7 Hz, H-6), 5.47 (1H, d,
J = 74 Hz, gle-H-1"); "C-NMR (150 MHz,
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DMSO-ds) d: 156.3 (C-2), 133.1 (C-3), 177.2 (C-4),
161.0 (C-5), 98.8 (C-6), 164.4 (C-7), 93.7 (C-8), 156.3
(C-9), 103.8 (C-10), 120.6 (C-1"), 130.9 (C-2', 6),
115.1 (C-3, 5'), 160.1 (C-4"), 101.1 (C-17), 75.3
(C-2"), 76.0 (C-3"), 71.7 (C-4"), 73.8 (C-5"), 171.2
(C-6")o VA HE 5 SCkdkiE — 208, #E e s
)16 9111 Z513-3-0-B-D- " % BEBS BR 1T

&Y 17: FEOEE (FEE; 'H-NMR (600
MHz, DMSO-ds) d: 7.58 (1H, s, H-2), 7.58 (1H,
overlapped, H-6"), 6.84 (1H, d, J = 8.2 Hz, H-5"), 6.37
(1H, d, J= 1.9 Hz, H-8), 6.18 (1H, d, J = 2.0 Hz, H-6),
5.23 (1H, d, J=7.7 Hz, gle-H-1"), 3.77 (1H, d, J=9.8
Hz, H-5"), 3. 65 (3H, s, 6"-OMe), 3.57 (1H, t, J=9.2
Hz, H-2"), 3.52 (1H, dd, J = 9.1, 7.8 Hz, H-4"), 3.47
(1H, t, J= 9.1 Hz, H-3"). L EHUR 5 SCk ks —
U, M EY 17 RN R -3-0-B-D-H %
R 1R -6"- FH g
4 o-BEREEERAIISIEENE

FE SR T 15200, DA 4l 35 2R i -or- ML i ] 26 3 7
(PNPG) N4 E &) 5 L RS2 YD . CREFRHEL
YDA R A HUI I o= 260 B B A e, AR 07
I R 00 25 R 2 A B R 4 ) g v 0 S
(PDC). MEfE .8 (PDE). 1IE T (PDB30) 2%
E2: D101 KFLIRFHB G 73 BS 1 30% & B 7K B i
AT TSRO TR, IR B4R B &)
KA G AE PDB30 #2040 S5 3 B IR
(18) 1 5 MAMRRFUAVBFEMAEAREE A
(19). BHEANER B (20). (7R,85)-4,7,9,3',9"- 1.
2 Jk -3 F A Bk -8 47 ST K i R -37-O-B-D-Hiil ) B
(21). (7S,8R)-4,7,9,3",9"- T F2 :-3- F 45 Ik -8, 4'- 0BT
KHEER-3-0-B-D-FE ML (22). (75,85)4,7,9,3',9"-
TR HE-3- H A -8, 4 S BT K T 35 -3-O-B-D- 4 % 1
B (23) PUBEAT 7 o1 0 W it 4100 1 it 1A 75 12 S
(R 1), BAMEXT R 9B R b, B B8N
DMSO-PBS 2. B 50 uL #£ 55 50 pL o-%]
ERELFEEVAT (025 U/mL) FBIMBEJETE 37 CF
B H 10 min, 5 50 uL PNPG (4 mmol/L)
RAE 37 'C R E 30 min, /5 0A 200 uL Na,CO;
IR (0.2 mol/L) # 1k Bi. #5358 200 uL HIVR &
Yz 96 fLARH, {3 FHBEAR AN B AR FLAE 405 nm R
IR EAE, THEALEIN 1ICso (H . AR EE
3 ATAT, BUOLTHME. SRR, hEW 9—~17
XF o] A B B FR AR .

* 1 BEEDUESYN «BEEEHIMNGIEMN
(X+s,n=3)

Table 1 o-Glucosidase inhibitory activities of compounds
isolated from P. discolor (; +s,n=3)

&Y ICso/(umol-L™) || AW ICso/(umol-L7")
2 >250 16 28.6+0.7
6 >250 17 23.7+13
9 88.5+1.1 18 9.0%0.1
10 12.0+0.6 19 102.240.4
11 5.940.3 20 202.3%+1.2
12 103.1+1.1 21 174.8%1.0
13 72408 22 211.0£0.2
14 17.5+0.8 23 229.440.7
15 33+05 Ry - IR A 768.0+1.1

5 Wig

AR ZMEERAR, WD 315
717 AMEEY, EEAFE = BRI
RERUEY, Hh 7T MueEamasEl. 3~8 hiE
RN IZ SR 7> B4 3 o o6 40 B ) 1)
TEVENNRGE KR, BRAEIR S 2 A =i, Bk
ARG RACE VIS o- I HEE BEA A FIFE LY
R o WEFE R R IRAEIR . =i, BHE.
ARNEERIE A T BE 2 B B B P AU 4 P 0 24 2500 i
Beatti, JvR AR AR AOPRIBEC R, DU SR AATE
MRS PE Y BA SEE T MR B T REEARE o

HBEAR PAEEHFARELEA G R
SEHEk
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