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Abstract: Objective To isolate and identify the xanthone derivatives in Hypericum patulum, and evaluate the inhibitory activity of
the compounds on a-glucosidase. Methods A variety of chromatographic techniques were applied for the chemical separation and
purification. Their structures were elucidated by a combination of IR, HR-ESI-MS, NMR, and ECD spectra. PNPG method was
performed to evaluate the a-glucosidase inhibitory activity. Results Sixteen xanthone derivatives (1—16) were isolated from H.
patulum, namely, (R)-1,3,5-trihydroxy-4-[5-methyl-2-(prop-1-en-2-yl)hex-4-en-1-yl]-9H-xanthen-9-one (1), 1,3,5-trihydroxy-4-
[(2R,4S)-4-hydroxy-5-methyl-2-(prop-1-en-2-yl)hex-5-en-1-yl]-9H-xanthen-9-one ~ (2),  (R,E)-1,3,5-trihydroxy-4-[5-hydroxy-5-
methyl-2-(prop-1-en-2-yl)hex-3-en-1-yl]-9H-xanthen-9-one (3), (R)-4-(2,6-dimethyl-3-methylidenehept-5-en-1-yl)-1,3,7-trihydroxy-
9H-xanthen-9-one (4), ugaxanthone (5), 6-deoxyisojacareubin (6), toxyloxanthone B (7), 5,8-dihydroxy-2,2-dimethyl-2H,6 H-pyrano
(3, 2-b) xanthen-6-one (8), 1,6-dihydroxy-5-methoxy-6',6"-dimethyl-2 H-pyrano[2’,3":3,2]xanthone (9), 1-hydroxy-7-methoxyxanthone
(10), 2-methoxyxanthone (11), 5-hydroxy-2-methoxyxanthone (12), 2-hydroxyxanthone (13), 1,7-dihydroxy-4-methoxyxanthone (14),
2,3,4-trimethoxyxanthone (15) and 2,3-dimethoxyxanthone (16). Among them, four new compounds (1—4) were identified. Six
compounds (2, 3, 5, 7, 8, and 12) exhibited good a-glucosidase inhibitory activity, with ICso values ranging from (0.13 £ 0.02) pg/mL
to (74.89 £ 0.56) pg/mL. Compound S [ICso = (0.13 + 0.02) pg/mL] showed the most potential a-glucosidase inhibitory activity, which
was about 1 200 times stronger than the positive control, acarbose [ICso = (162.09 + 2.84) ng/mL]. Conclusion Sixteen xanthones,
including four new compounds are isolated from H. patulum. Four new compounds were named as patulumone A (1), patulumone B
(2), patulumone C (3), and patulumone D (4). Compounds 8, 9, 11, and 14 are isolated from Hypericum plants for the first time, and
compounds 5, 6, 10, 12, 13, 15, and 16 are isolated from H. patulum for the first time. The results of in vitro experiments showed that
the hydroxyl groups on the side chain could improve its inhibitory activity. It can enrich the structural diversity of xanthone and provide
lead compounds for the treatment of diabetes.
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Fig. 1 Chemical structures of compounds 1—16
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Table 1 'H-NMR data (600 MHz) of compounds 1—4

/A 12 22 3° 42
2 6.32 (s) 6.26 (s) 6.24 (s) 6.36 (s)
5 7.23 (m)
6 7.31(d,J=7.8Hz) 7.30 (d, J =8.0 Hz) 7.25(d,J=7.8 Hz) 7.22 (m)
7 7.24 (t,J=7.8 Hz) 7.24 (t,J=8.0 Hz) 7.20 (t,J=7.8 Hz)
8 7.74 (d, J=7.8 H2) 7.75 (d, J =8.0 Hz) 7.62 (d, J=7.8 Hz) 7.58 (s)
1la 2.92 (dd,J=14.1,5.8 Hz) 3.10 (dd, J=14.4, 4.6 Hz) 3.05 (m) 2.70 (m)
11b 2.81(dd,J=14.1,5.8 Hz) 2.98 (dd, J=14.4,9.4 Hz)
12 2.38 (m) 2.69 (m) 3.13 (m) 2.52 (td, J=14.0,6.9
13 1.09 (d, J = 6.9 Hz)
14a 4.75 (s) 4.74 (s) 4.79 (s)
14b 4.68 (s) 4.68 (s) 4.71 (s)
15 1.63 (s) 1.74 (s) 1.84 (m) 4.89 (s), 4.79 (s)
16 2.23 (m), 2.17 (m) 1.77 (t, J=6.2 Hz) 5.70 (dd, J = 15.6, 8.9 Hz) 2.76 (m)
17 5.21 (t,J=6.4 Hz) 4.21 (t,J=6.2 Hz) 5.33(d, J =15.6 Hz) 5.15 (t, J = 6.8 Hz)
19a 1.75 (s) 5.02 (s) 0.91 (s) 1.70 (s)
19b 4.89 (s)
20 1.74 (s) 1.79 (s) 1.07 (s) 1.59 (s)
OH-1 12.86 () 12.88 (s) 12.94 (s)

a- R AN CDCL; b-F i ARIAF A CD;0D, 3% 2 [,
a-record in CDCl;; b-record in CD;0D, same as table 2.
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#z2 1LEW 1~4 89 BC-NMR ##E (150 MHz)
Table 2 '3C-NMR data (150 MHz) of compounds 1—4

DA 12 28 3p 42 DA 12 22 3P 42
1 162.1 161.7 162.5 161.3 10a 144.4 144.8 147.0 152.3
2 08.8 98.8 98.4 93.9 11 27.3 29.1 278 29.8
3 161.6 162.1 165.2 162.1 12 48.0 459 51.1 39.2
4 106.4 106.0 107.4 109.8 13 150.0 150.2 149.7 20.0
4a 154.5 154.8 156.6 156.0 14 111.1 111.8 110.4 155.7
144.7 144.9 147.9 119.2 15 18.2 19.6 20.8 108.5
120.3 120.8 121.1 124.2 16 32.4 39.3 130.2 34.3
124.3 124.2 124.7 150.6 17 122.6 76.9 139.3 122.1
116.9 116.9 116.2 109.3 18 1345 147.8 71.0 1335
8a 120.9 121.2 122.5 121.1 19 26.0 111.1 30.0 25.9
9 181.2 181.3 182.6 180.7 20 20.0 18.4 29.1 17.7
%a 103.8 103.8 103.7 103.5

Flafib2 MEGBEAE (K2). FAEITHIS S
C-8a. C-9 1 C-10a ) HMBC #H><PL ) H-7 5 C-5
A1 C-10a ) HMBC AHHf¢ . Hik OH-1 5 C-1.
C-2 1 C-9a, Hy-11 5 C-3. C-4 fl C-4a LA H-2 5
C-1. C-3 1 C-4 [ HMBC A5, AJHiE B.
Hit Ho-11 5 C-3. C-4 A C-4a, Me-19 5 C-17.
C-18 fi1 C-20 LA K Me-15 5 C-12. C-13 1 C-14 1)
HMBC #H%, 456 Bk B L3 B, T4
HBUAfE . W H R 65 (electronic circular
dichroism, ECD) TH5 & | C-12 AbME—FEH 0
(R, 7E H g B3LYP/6-311+G(d, p)/KF T, F
F 4 B %5 B iz o B8 (time-dependent density
functional theory, TDDFT) {51445 5] 2 4 4%} H4y
UM /2 ECD HiZk (12S)-1 A1 (12R)-1, i 3 fir
N, BT 1 BISEE CD MhiZk 55 ECD #hZkAH
L Bk, HAAXREE 12R. 25 E, ZHEY
V- THTAL) B RN 28565 K AR SE N (R)-1,3,5- = F8 2k -4-[ 5-
L -2-(TH -1-05-2-3%) & -4-Jdi-1- 35 -9 H-M G -9 -ifd .
IS Scifinder £ R AT FIH N FL G, frda NE 2
MR A

EY) 2: WETEMMAR; [ofy +10.00(c0.3,

MeOH); UV AN (nm): 200 (0.64), 246 (0.22), 273

(0.18); IRvES (cm™): 3419, 2 926,2 358, 1 646, 1558,
1 540, 1 506, 1 456; it m73# (HR-ESI-MS) 73
MrH 43308 Co3H24O6, ANEFEH 12. 5HEW
1 8L, A 2 FIAEX T IREZ 16, KA
2RI T 1 AR, HALEY) 2 —4E
B RSG5 1 M. M Ha-11/H-12/H,-16/H-17

ff) 'H-'"H COSY #HZ<All Me-19 5 C-17. C-18 Al C-
20 ) HMBC #H2<3R 1, 1 H [ A8 R i DUBEAE
2 AR AT R WU C-17 AL RSB 2D,
MTTHE 2 &4 1,3,5- =5 2 MIEH 0 RERZ 454

&Y 2 s F BB ECD J7ikdt v i e,
ey 2 hAE 2 AFEF L, Hik, AHRA 4
FhEJREMIASEY (12R,175)-2. (12R,17R)-2. (125,175)-
2 f (128,17R)-2 (& 3), iEiL ECD 5 5%, 1F
H iz B3LYP/6-311+G (d, p) 7K°F T, ] TDDFT
T, 193] 4 MR ECD ik, BT 2 Kyseig
ECD M2k 5 (12R,175)-2 Iit45 ECD fh 2 AH1L (B
30, Bk, HAx 8 n] LU E A (12R, 17S)-2. #k
EY 2 MEEYSEN 1,3,5-=FH-4-[(2R4S)-4-
FR I 5 I (TR -1-0 -2-38) B -5- 4 - 1- 3£ -9 -y
Wi-9-l . 183 Scifinder & & W] AHAHAEY),
4 R4 IR B

a3 mETEMBMA: (o] -17.50(c0.3,

MeOH): UV A (nm): 200 (0.94), 244 (0.76), 321

0.38); IR vrﬁ; (cm™): 3419,2929,2358,1645; i#
it HR-ESI-MS Z#fral 50k &4 3 F 2 BA AR )
27 CsHuOs, ANHEFIE N 12, HALEW 2 F13
() — YEAZ A IEAREAE AT AL, HEW P& ] Re B B
ANl #id Ha-11/H-12/H-16/H-17 [¥) 'H-'H COSY
A5 5 Me-19 5 C-17. C-18 1 C-20 ) HMBC
FHIAS 5 AT WSR3 A0 JE A i WA C-18 D2 FIF2
B (E2), Mifi#fhe 3 FIFHEZE .

& 3 LR 8T ECD SRI A
5E o fEHEEH B3LYP/6-311+G(d,p) /K FF, R



* 3406 »

FEH 2025FE58 $£56% B 108 Chinese Traditional and Herbal Drugs 2025 May Vol. 56 No. 10

& 2

400

907 — Exptl. 1
- Cal(125)1
45 Cal.(12R)1
‘l I\‘
g 0
3o | TR 300 350
45 1. ,' A/nm
v
790.
i —Exptl. 3
80 - Cal.(12R)-3
Cal.(125)-3
40 \ N (129)
e 0 :
< 2o \/ 250 350
—40 )/nm
-80J
3

400

Ae

Ae

&Y 1~4 954 'H-'H COSY. HMBC %
Fig.2 Key HMBC (—) and 'H-'H COSY (=) correlations of compounds 1—4

801 — Exptl. 2
- Cal.(I2R,175)-2
- Cal((12R17R)-2
401001 =" Cal.(125,175)-2
¥ “~ Cal(125,17R)-2
0
28071 300 350 400
—401 -,lh’Jl \ Alnm
l\"f
780.
_ — Exptl. 4
0, --- Cal.(12R)-4
i Cal.(125)4
401 \
0 - —
240 250n_ 300 350 400
— 404 A/mm
80

L&Y 1~4 B ECD i oth

Fig.3 Experimental and calculated ECD spectra of compounds 1—4

N2 92 B P18 (TDDFT) 433 2 2 4ant 17
FI Y ECD #i£E (12R)-3 F1 (125)-3 (E 3). BT
3 (M35 CD M2k 54 () ECD #hZRABML, R,
HAXFAN 12R. WG 3 I HWTHE N
(R,E)-1,3,5- = 2 H-4-[5-F2 K= -5- FH B -2-(TH - 1- 45 -2-
HE) =345 -1- 25 ]-9H-IG i -9-Ji . @it Scifinder f 2R
ARG, 4 a2 R C.

WEY 4. EWETEMA; (o] —19.09 (c0.3,
MeOH): UV A (nm): 200 (0.44), 239 (0.56), 263
(0.54), 315 (0.26), 377 (0.10); @i HR-ESI-MS %)
B, & 4 BAS 15T CsHauOs, F
AHIFIEEN 120 AFRIFZ, AP 11 AB & R
gt (FF A RILED) 4 1 ABX ARG GF A).
X—25W /2t H-5/H-6 [¥] '"H-'H COSY #HF1 H-8
5 C-6. C-7. C-8a il C-9 ) HMBC AHIfHH .
ItAh, M H-16/H-17 F1 Hp-11/H-12/H;-15 ff) 'H-'H

COSY MKLLK Ho-14 5 C-12. C-13 F1 C-16, Me-
20 5 C-17. C-18 1 C-19, H»-11 55 C-3. C-4 il C-
4a ) HMBC AHICHT ELHEIN Y, &7 1 C-4 1)
MR A 4 TP 1-(2,6-— FH -3 H -5
BRSO B, I e P i 2 . dlid 3 B
TR (12R)-4 4.4 ECD 5 #i 28 55256 /) CD #h
K —5, e R4 80y 12R. Wb &) 4
WhE N (R)-4-(2,6- — F JE-3- HH JE I Ik P -5- 0 -1-
F)-1,3,7- =52 H-OH-R-9-J . J@it Scifinder 5%
AIRIHCN A G, s e 22 IR Do

&Y 5: B AT0E AR K 'TH-NMR (600 MHz,
CDCl3) 0: 7.54 (1H, d, J = 8.0 Hz, H-8), 6.84 (1H, d,
J=9.0 Hz, H-7), 6.44 (1H, s, H-2), 1.76 (3H, s, H-4"),
1.63 (3H, s, H-5"); BC-NMR (150 MHz, CDCl3) 6:
181.8 (C-9), 164.4 (C-1), 161.5 (C-3), 157.1 (C-4a),
152.7 (C-5a), 147.6 (C-6), 133.5 (C-5), 131.9 (C-3"),
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123.6 (C-2"), 117.5 (C-8a), 115.0 (C-8), 113.5 (C-7),
111.8 (C-10a), 103.0 (C-4), 94.2 (C-2), 26.0 (C-1),
22.2(C-4"),17.9 (C-5"). Wik 5 SR iRkiE Fa A —
ST, BMUEEWAY) 5 N ugaxanthone

&Y 6: #AE; 'H-NMR (600 MHz,
CDCl3) 6:13.30 (1H, s, OH-1), 7.63 (1H, d, J = 8.0 Hz,
H-8),7.32 (1H, d, J= 8.0 Hz, H-6), 7.25 (1H, t, J= 8.0,
H-7), 6.66 (1H, d, J = 10.3 Hz, H-10), 6.39 (1H, s, H-
4),5.74 (1H, d, J = 10.3 Hz, H-11), 1.45 (6H, s, H-13,
14); 3C-NMR (150 MHz, CDCl3) d: 181.1 (C-9), 160.8
(C-3), 157.7 (C-1), 156.9 (C-4a), 146.3 (C-5), 1452
(C-5a), 128.1 (C-11), 124.2 (C-7), 121.3 (C-8a), 120.8
(C-6), 115.3 (C-8), 114.8 (C-10), 104.4 (C-2), 103.3 (C-
9a), 94.9 (C-4), 78.4 (C-12),27.7 (C-13, 14). IDNMR
el 5 SRR B HE AR — 00, e G 6 4 6-
FHEREROERER.

&M 7. WA A; "H-NMR (600 MHz,
DMSO-ds) d:13.30 (1H, s, OH-1), 7.82 (1H, d, J=10.1
Hz, H-1'), 6.74 (1H, s, H-5), 6.22 (1H, d, J= 2.1 Hz, H-
4), 6.07 (1H, d, J=2.1 Hz, H-2), 5.85 (1H, d, J = 10.1
Hz, H-2'), 1.35 (6H, 5,2 X CH3); '*C-NMR (150 MHz,
DMSO-ds) 5:164.7 (C-1), 97.9 (C-2), 162.9 (C-3), 93.1
(C-4), 154.1 (C-4a), 152.4 (C-4b), 102.7 (C-5), 156.6
(C-6), 138.2 (C-7), 119.7 (C-8), 106.6 (C-8a), 181.5 (C-
9), 102.3 (C-9a), 120.4 (C-1'), 132.8 (C-2'), 75.2 (C-3"),
26.7 (C-4', 5", 1D NMR ¥4 5 SCiik i 18 5 A —
#;O7, WM RN T N toxyloxanthone B.

&Y 8: A A; "H-NMR (600 MHz,
DMSO-ds) d: 13.25 (1H, s, 1-OH), 10.06 (1H, s, 7-OH),
7.46 (1H, d, J=9.1 Hz, H-5), 7.41 (1H, d, J= 2.7 Hz,
H-8), 7.28 (1H, dd, J= 9.0, 2.8 Hz, H-6), 6.59 (1H, d,
J=9.9 Hz, H-1"), 6.39 (1H, s, H-4), 5.76 (1H, d, J =
10.0, H-2"), 1.44 (6H, s, H-4', 5"); 3C-NMR (150 MHz,
DMSO-ds) d: 180.4 (C-9), 160.6 (C-1), 157.3 (C-3),
157.1 (C-4a), 154.3 (C-7), 149.5 (C-5a), 128.7 (C-2),
125.3 (C-6), 120.5 (C-5), 119.6 (C-8a), 114.8 (C-1"),
108.3 (C-8), 104.1 (C-2), 103.2 (C-1a), 94.8 (C-4), 78.6
(C-3"), 28.4 (C-4', 5'). 1D NMR ¥l 5 kR 5
AU, WEEENEY) 8 5.8-FRHk-2,2-—H
FE-2H 6 H-MEIE(3,2-b) A 2k B-6-Fi .

&Y 9: A 'H-NMR (600 MHz,
CD;0D) 6: 6.39 (1H, s, H-4), 6.98 (1H, d, J = 9.2 Hz,
H-7), 7.91 (1H, d, J = 9.2 Hz, H-8), 6.73 (1H, d, J =

10.1 Hz, H-4"), 5.60 (1H, d, J =10.1 Hz, H-5'), 1.48
(6H, s, 7', 8-CH3) 13.2 (1H, s, 1-OH), 6.38 (1H, s, 6-
OH), 4.11 (3H, s, 5-OCH3); "C-NMR (150 MHz,
CD;0D) d: 157.7 (C-1), 104.9 (C-2), 160.5 (C-3), 95.1
(C-4), 156.6 (C-4a), 133.6 (C-5), 149.4 (C-5a), 154.2
(C-6), 112.3 (C-7), 121.8 (C-8), 115.4 (C-8a), 180.1 (C-
9), 103.0 (C-9a), 115.4 (C-4'), 127.6 (C-5"), 78.3 (C-6),
28.4(C-7',8"),61.9 (5-OCH;3). 1D NMR ##f 5 SCifik
RIEFEAR—F), W EEY) 9 4 1,6- - FRFE-5-
H 4 3 -6",6'- — FF -2 - IR [ 27,3723, 2] MU

& 10: FEOE A&, 'H-NMR (600 MHz,
CDCls) : 12.67 (1H, s, 1-OH), 7.62 (1H, d, J= 2.8 Hz,
H-8), 7.58 (1H, t, J= 8.3 Hz, H-2), 7.42 (1H, d, J=9.2
Hz, H-5),7.35 (1H, dd, J=9.2, 3.2 Hz, H-6), 6.92 (1H,
d, J=8.0 Hz, H-4), 6.79 (1H, d, J = 8.0 Hz, H-3), 3.92
(3H, s, 7-OMe); '3C-NMR (150 MHz, CDCl3) d: 182.2
(C-9), 161.9 (C-1), 156.5 (C-7), 156.2 (C-4a), 151.2
(C-5a), 136.7 (C-3), 125.9 (C-6), 120.9 (C-8a), 119.4
(C-5), 110.2 (C-2), 108.8 (C-9a), 107.1 (C-4), 105.2 (C-
8), 56.1 (7-OMe). 1D NMR # ¥ 5 kiR iE 3 A —
R0, W EAEY) 10 N 1-FR -7 F A MR

&Y 1. EEH K, 'H-NMR (600 MHz,
CDCls) 6: 8.35 (1H, dd, J=8.0, 1.6 Hz, H-8), 7.72 (1H,
d, J=2.8 Hz, H-1), 7.71 (1H, m, H-6), 7.49 (1H, d, J =
8.4 Hz, H-5), 7.45 (1H, d, J = 8.9 Hz, H4), 7.38 (1H, td,
J=6., 1.1 Hz, H-7), 7.34 (1H, dd, J= 9.0, 3.1 Hz, H-3),
3.93 (3H, s, 2-OMe); "*C-NMR (150 MHz, CDCls) d:
177.2 (C-9), 156.3 (C-4b), 1562 (C-2), 151.2 (C-4a),
134.7 (C-6), 126.9 (C-8), 125.0 (C-7), 123.9 (C-3), 122.3
(C-9a), 121.5 (C-8a), 119.6 (C-4), 118.1 (C-5), 106.1 (C-
1), 56.1 (2-OMe). 1D NMR %l 5 CRiRiE S A —
RN, WA 11 S 2-F SRR .

&Y 12: HER A, 'H-NMR (600 MHz,
Pyridine-ds) 0: 8.13 (1H, d, J= 8.0 Hz, H-8), 7.93 (1H,
s, H-4), 7.55 (1H, d, J = 7.5 Hz, H-3), 7.32 (3H, m, H-
1, 6, 7), 3.71 (3H, s, 2-OMe); 3C-NMR (150 MHz,
Pyridine-ds) d: 177.5 (C-9), 156.8 (C-2), 151.5 (C-4a),
148.7 (C-5), 147.2 (C-5a), 125.1 (C-3), 124.7 (C-7),
123.4 (C-4), 123.0 (C-8a), 121.3 (C-9a), 120.2 (C-6),
116.6 (C-8), 107.1 (C-1), 56.1 (2-OMe). 1D NMR %
W5 SRR IE FE AR — P, MR A 12 8 5-
FAk-2- FH AR LI R

&Y 13: EEM K, 'H-NMR (600 MHz,
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Pyridine-ds) 6: 7.36 (1H, dd, J= 8.7, 2.8 Hz, H-3), 7.43
(1H, td, J= 7.6, 1.3 Hz, H-7), 7.51 (1H, d, J = 8.7 Hz,
H-4), 7.54 (1H, dd, J = 7.6, 1.3 Hz, H-5), 7.61 (1H, d,
J=2.8 Hz, H-1), 7.81 (1H, td, J = 7.6, 1.3 Hz, H-6),
8.23 (1H, dd,J=7.6, 1.3 Hz, H-8), 8.90 (1H, s, 2-OH);
3C-NMR (150 MHz, Pyridine-ds) d: 114.2 (C-1), 123.2
(C-5), 124.5 (C-4), 126.2 (C-8a), 127.5 (C-9a), 128.8
(C-7), 129.3 (C-3), 131.3 (C-8), 139.9 (C-6), 155.2 (C-
4a), 159.1 (C-2), 161.3 (C-10a), 181.1 (C-9). 1D NMR
Him 5 R E R A — B, M EEY) 13 N
2-F2 MR o

&9 14: EAM A&, "H-NMR (600 MHz,
DMSO-ds) 8: 7.55 (1H, d, J = 2.9 Hz, H-8), 7.51 (1H,
d, J=9.0 Hz, H-5), 7.33 (1H, dd, J = 9.0, 2.9 Hz, H-6),
7.26 (1H, d, J = 9.0 Hz, H-3), 6.71 (1H, d, J= 9.0 Hz,
H-2), 3.98 (3H, s, 4-OMe); "“C-NMR (150 MHz,
DMSO-ds) 0: 182.3 (C-9), 154.2 (C-1), 153.8 (C-7),
150.2 (C-4b), 146.1 (C-4a), 140.0 (C-4), 125.4 (C-6),
120.8 (C-8a), 120.1 (C-3), 119.3 (C-5), 109.0 (C-9a),
108.2 (C-8), 108.0 (C-2), 57.4 (4-OMe). 1D NMR %}
P 5 SCERIRTE AR —F Y, WS A 14 N 1,7-
2 JE-4- F AR

&9 15: A K, 'H-NMR (600 MHz,
CDCl3) 0:8.33 (1H, dd, J= 8.0, 1.6 Hz, H-8), 7.71 (1H,
ddd, J=8.3,7.1, 1.7 Hz, H-6), 7.56 (1 H, d, J= 8.6 Hz,
H-5), 7.51 (1H, s, H-1), 7.38 (1 H, t, J = 7.4 Hz, H-7),
4.07 (3H, s, 4-OMe), 4.06 (3H, s, 2-OMe), 3.97 (3H, s,
3-OMe); BC-NMR (150 MHz, CDCl3) 6: 176.5 (C-9),
156.1 (C-4b), 150.2 (C-4), 148.6 (C-3), 146.1 (C-4a),
141.7 (C-2), 134.5 (C-6), 126.7 (C-8), 124.1 (C-7),
121.4 (C-8a), 118.2 (C-5), 117.5 (C-9a), 101.2 (C-1),
62.1 (2-OMe), 61.6 (4-OMe), 56.4 (3-OMe). 1D NMR
Hm 5O IE R A — ), M EY) 15 N
2,3,4-= H S LM .

th&Y 16: EEF AR, 'HNMR (600 MHz,
CDCl3) 0:8.35 (1H, dd, J= 8.0, 1.7 Hz, H-8), 7.70 (1H,
ddd, J= 8.6, 7.1, 1.7 Hz, H-6), 7.67 (1H, s, H-1), 7.47
(1H, brd, J = 8.6 Hz, H-5), 7.38 (1H, ddd, J = 8.0, 7.1,
1.1 Hz, H-7), 6.93 (1H, s, H-4), 4.03 (3H, s, OCH3),
4.01 (3H, s, OCH3); '3C-NMR (150 MHz, CDCL3) §:
105.5 (C-1), 155.6 (C-2), 156.2 (C-3), 99.8 (C-4), 152.6
(C-4a), 146.8 (C-4b), 117.8 (C-5), 134.1 (C-6), 123.9
(C-7), 126.7 (C-8), 115.0 (C-8a), 176.2 (C-9), 121.6 (C-

9a), 56.6 (2-OCH3), 56.5 (3-OCH3). 1D NMR %(#E 5
SCHRARIE B A —524, MU ENEY) 16 2 2,3-—
FH 4R S M
32 HYNEMER

BRALE 6 4b, FTA 7 BT EML A o~ %
BEEF BRGNS AR SN E (B 4). 6 MEAY)
(2. 3. 5. 7. 8 F112) BA RUFN o~ & 5 EF B
FEME, ICsofE N (0.13£0.02) ~ (74.89+0.56)
pg/mL (£ 3). HAb&EH 5 [ICso= (0.13£0.02)
ng/mL] R H B R E I o 2 BE BRI
FLICs0 A2 BH X HEFA R Bk [ICs0=(162.0912.84)
ug/mL] 1)1 200 f5. H, (e 1~4f5 BA
AE LI 28, Ho 5 &% 4 N, HA &K
BEIHRIER, Rk, By i S =2 52 mi i )
WEPEREER R ST REA MR E 1~3,
e B ML A9 2 A 3 AHEL T 1 ROV E &
FOAMHIE . Rk, EE RS AT R R %R A
VIRFE o1 1 HE T BRI M (0 DB

100
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Il
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Fig. 4 o-Glucosidase inhibitory rate for compounds

=3 wEW2. 3. 5. 7. 8§ 12 By o-BEEEEIIFEM

Table 3 a-Glucosidase inhibitory activities of compounds
2,3,5,7,8,and 12

wEY) Cs0/(ngmL™)

10.4540.20
70.714+1.20

0.1340.02
51.8540.54
45.16+1.34
12 74.8940.56
R 3 b 162.094-2.84

4 Tig
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