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A new coumarin glucoside from fruits of Lycium chinense
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Abstract: Objective To isolate and identify the chemical constituents from the fruits of Lycium chinense. Methods The
compounds were isolated and purified by column chromatography of silica gel, D101 macroporous resin, ODS, and semi-preparative
HPLC, their structures were identified by spectroscopic data and physiochemical properties. The a-glucosidase inhibitory activity of
compounds was screened by PNPG assay. Results Eleven compounds were isolated from the ethyl acetate part of the fruits of L.
chinense, which were elucidated as 7-O-(6-O-3-hydroxyisobutyroyl-B-D-glucopyranosyl)-6-methoxycoumarin (1), scopolin (2),
scopoletin (3), trans-p-coumaroyl B-D-glucoside (4), cassoside I (5), 4-hydroxyacetophenone-4-O-f3-D-glucopyranoside (6), benzyl
alcohol glucopyranoside (7), phenethyl-B-D-glucopyranoside (8), naringenin-7-O-B-D-glucoside (9), methyl 5-O-p-coumaroylquinic
acid (10), methyl chlorogenate (11). Conclusion Compound 1 was a new coumarin glucoside, named lyciumoside E. Compounds
10 and 11 were isolated from Lycium genus for the first time. Compounds 4—11 were isolated from L. chinense for the first time.
Compound 11 displayed weak inhibitory activity on a-glucosidase.
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#ikt (Solanaceae) MIFC)® Lycium LAYt
LA 80 B, FREAH 7 M 3 Ak, HrhE M
L. barbarum LANFHEMIIC L. chinense Mill. y3K[H
Mot B E A 2 AP0, dAERgRd, XM,
Wy AR, EEAAERERI, b,
HEFFITPE R X, T (FRAEZ), 514
b, RS ChEFRMIAC T, ZiHTIRRS T E M)
fEAel, AT RIS BERE. ZEHE, K
I ISR B R T s M AT AR B ([ 245 81192020
SRR R B ZiARIRZ —, IR IR TT N ATH R
SRR AW, BAT, ST MRS B EA
RiEZ T T EMA, 1 0¢ T AT AT LRk
EED, HEZERTHRE (h2ifrd ) Bl

B PR £ 2= SURRTE VR, 72 DA TRs LB A RREAE
(T PEAC PRI o o 81 460 W 7 2 1 P K VE B e
AR T R DS, TR o 7 260 M T i A A
B G T & g imel, BHiar, MR+
IR IR o 6] 26 B i AU 69 L SO O PR 2450

TR SEE o 34T T RGN, Er kSR
AN AR o0 0 B H BB IR IS . A SCHRAIT
FAEW], AT B SERE SR B PR /N B AT
PRI RSCR, X o9 260 0 T R R I HE AR5
ORI (A [ R (7R 2 ) VA UK =5 g e S i

it — A S rh AR AT O 25 A o R A, R R A
J& 2 IR BRIR AT KA, AR Sizgarsxf thAE fgic 2R
KRR LB E AL AT S A, HL0r 3453 11
MEEY, 535 %58 N T-0-(6-0-3-F3 5 7 T T 5-B-
D- L R #] %) B 2% )-6- H A R &/ 2R [7-0-(6-0-3-
hydroxyisobutyroyl-p-D-glucopyranosyl)-6-methoxy-

coumarin, 1]. ZREFET (scopolin, 2). REHER
(scopoletin, 3). J 3 7 Mt & -B-D- 7 &) i 1
(trans-p-coumaroyl B-D-glucoside, 4). cassoside I
(cassoside I, 5). X F2RFEAK £ i-4-O-B-D-N e 78] %)
BE 1 ( 4-hydroxy-acetophenone-4-O-B-D-glucopyra-
noside, 6). Z<FIEEALIEH & B (benzyl alcohol
glucopyranoside, 7). 7K £ J&-B-D- it IR i %) B 1
( phenethyl-p-D-glucopyranoside, 8). #ii i & -7-O-
B-D-i % FEHF (naringenin-7-O-B-D-glucoside, 9)-

50- % & S Bt ZE B R TR ( methyl 5-O-p-
coumaroylquinic acid, 10). £%JEER FEE (methyl
chlorogenate, 11). HHEY 18 1 MELEY),
A RIACE s ALEY) 10 A1 11 Dy IXANFIAC IR

YR B3, LAY 4~11 NE RN R
B RR], HPHN T E M SN o B
{OEIEAIPE e

1 XEBEHH

Bruker AVANCE III 500 MHz A% AR A
FAE SAZREILIRAC (TMS A%, 18 Bruker 2
F]); TripleTOF 6600 2 =y 0 AH (- 5 70 e i i
I F A% (AB SCIEX); Autopol IV 4= H B ie A (3£
[, S8R AF]D; LC52 1 i il 2% VA i A (3§
W AL R AR AT, SP-5030 ZU i &
JEHRIE, UV200 B AMaGI#S, Easychrom 7Y
it TAESE), @i H N YMC-Pack ODS-A (250
mmX20 mm, 5 um); Thermo EVO 300 % 4M1rt)
JEi+F0 Thermo Nicolet IS10 ZL4MGHEL (EH,
Thermo Scientific); )2 (015 LR GFasqs FEOIERE
i (200~300 H, FHEEHEM T ;s KL
Jig D101 (PG 2 B RERHEGH R A B BR A 7] D; ODS
BRL (HA YMC AFD; talkal o4l ) Ok
A AAE AT A PRA T s o7 47 B H BRI T
R0 B2 £F (Sigma A A, 15 G5003, fit'5
BCBX8794); I il 35 2K 5k -or-D- M R ] 26) B 1
( PNPG, Sigma 2 7, &% N1377, #t5
BCBP4536V); [HPEXT M 2 (quercetin, Sigma
AT, 15 PHR1488).

HAEMIAC T 2021 4F 11 AR A HMHE A it
Falk, IR R 25K 2 5 MR BT R 8
HRHAC JEAE Y AEMIRT L. chinense Mill. BT
RS, AEIEREA (20211106A) F7HTFA] /g
PR 25 K R 2
2 Rk
2.1 REESE

b A AT T8 R 52 30.0 kg, FH 95% LB Al
WIRE 3 K, K 2.0h, EIFRIGR, WIEKRYE,
RERIRE 10.0 kgo FIREZ KILRIHH N D101
FEOIE B, WIRFHK. 95%ZBE- KB THEmL, 15
B 95% L FE- /K BB AL 1.0 kgo 95% £ FE-7K B Bt 340
BRI, HABERE CBR 2R, R BIBERE L Be AL
158.0 go AR SERHALE FHIEIRAE (A3l 73 B9, kX
FH A I BE-BE R 285 (1204 50 1. 305 1. 20 : 1.
1021050042014 101Dy & ke-FEE (30
1.20:1.10: 1. 55102010 1014 00 1) BRJE
P, &IFMFEEAEME, 53] 10 M (Gl~
G10),
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G6 (5.0 g) £ ODS kg7 &, kK H H E-
K (10%-+ 30%-. 50%-. 70%-. 100%) #f 5 B,
/8] 5 MEAHS (G6-1~G6-5). G6-2 (30% -
IKBEWAL, 2.7 @) SRERAE B, RIKHZ
S RE-FEE (100 @ 10 & 1) BRI, &35 3
3N (G6-2-g1~G6-2-g3). G6-2-g2 (1.9 g) &
el AR s, 40% H - K e, S RILEY)
3 (1080.0 mg, ®=13.4min)-

G7 (15.0 g) £ ODS H i/, WU -
K (10%-~ 30%-. 50%-+ 70%-. 100%) #f 5  fi ,
B3] 5 MEAS (GT-1~G7-5). GT-1 (10% -
IKBEWAL, 0.7 @) &Pl B, M 10%H
BE-7K e, 1HE14LEY) 6 (9.1 mg, R=20.9 min).
G7-2 (30%FBE-/KBEBNL, 4.0 @) LRERF: il
I3, KU S - HEE (100 0 10 & 1) BAE
Ve, &R 7 M (G7-2-g1~GT7-2-g7).
G7-2-g5 (415.0 mg) & -l & AR i, FH 36%H
FEKVEm, BEMLE1 (22 mg, ®R=33.0 min).
5(4.2 mg, ®k=27.3 min). 7 (6.8 mg, kg=17.4 min).
8 (42mg, ®R=38.7min). G7-2-g6 (108.0 mg) £
Aot 2 VRA S, FH 34% FEE-/KVERE, S3HLA9
(4.1 mg, ®R=229min). G7-2-g7 (212.0 mg) ZF#
BWAR AL, F 24% FRE-KPEm, REEY2 (42
mg, ®R=144min) f4 (102 mg, ®R=19.6 min),

G8 (13.0g) £ ODS H:ailior 5, K H FlE-
K (10%-+ 30%-+ 50%-. 70%-. 100%) #f 5 He it
28] 5 MEAHS (G8-1~G8-5). G8-2 (30% FH -
IKBEWAL, 1.7 @) SRR 8, RKIKHZ
AH - (100 © 150 1) ¥, 536 M
(G8-2-g1 ~G8-2-g6). G8-2-g4 (15.0 mg) £ -1l %
AR, B 35% - /KPem, 432014064 10 (3.8
mg, ®R=31.9min), G8-2-g5 (111.0 mg) £ FHl%
WAB IS, F 38% FHBE-/KBEML, 52L& 11(13.6
mg, &rk=31.1 min),
22 EY 1 BERKBRIENLEE

AP 1 (1.2 mg) T 2.0 mol/L EHFRVE R 3.0
mL 1, £ 90 C/KEBMHA 2.5 h. HRED TG,
CABETR BRI KIEAT 2R . K B IR T 143 2B
55 o BEEB/F IO 1 mL MERE. 1 mg L-F B2 R iR
ERERER, 75 60 C/KMMA 1.5 h, 85N 0.02 mL
AR OE SRR EREE, E 60 C/KIBHEINM 1.5h, 13
PINESR > BIATAY) . 81 LC-MS [Kinetex Cis thith
(50 mmX2.1mm, 2.6um) ], £ 0.1%HEK (A) -

FEE (B) BEEVEML (0~20 min, 5%~95% B),
FEIR 40 C, ARFIREN 0.3 mL/min, HFEEN 10
ulL, FCROKEEF=YIRES AT AN (1r=12.47 min,
m/z 447.152 0 [M+H]" FHEARHERRTEY (r=
12.47 min, m/z 447.152 3 [M+H]") [KJ4R &} [a] A0
JRE A, R KA DRE L 4y DR
2.3 o-EEEEEHISIE TR

KH PNPG EBIffEALEY) 1. 4. 6. 7. 9~
11 5% o= 26 AT B AR 4 VR FH S 4 R 3R D BH o) T
25, B4 RES, (50 umol/L) SEEIEW (0.025
U/mL). £ EE (PBS) 22 (0.1 mol/L, pH 6.8).
JEEY PNPG 7 (1 mmol/L) #KIKIA 96 FLEGFR
R, RS, WEIEE. FANEEAETY
Y23 0 AT B R BE X HE. 37 CIRE 50
min, BEHRXIE 405 nm AL A4 1E, HHEEH o
R ) T O P A 2R

MHIRE=1—4 pa/d »n
3 ZHMEE

twaE 1: BEMAK, [a]y -117.6° (¢ 0.04,
MeOH) . RAMEHE (UV) EoRiZAL A YITE 207, 226,
288 1338 nm AARHER . £LAMGIE (IR BoR
AFHE G411 em™) I (1719 em™) FIFRHIE
W . HR-ESI-MS 5% 25 #7035 F I miz
441.139 2 [M+H]" GHEAE N 441.139 1), #iEtk
HEW 1 53T A C20HasO11 'H-NMR 1R (3 D,
KX EoR 1 HE G R BIUGE R T RHEE S
o1 7.96 (1H, d, J=9.5 Hz, H-4), 6.33 (1H, d, J=9.5
Hz, H-3); 2 MISLH 5 FH R 1155 on 7.30 (1H, s,
H-5), 7.14 (1H, s, H-8), VL L#E/RFEELHZ C-6
LA C-7 PR, 1 AN ER 755 ou 5.15
(1H, d, J = 7.3 Hz, H-1"); 1 MHEEFRFES ou
3.82 (3H, s, 6-OCH3); 1| NMRXH I 155 ou 2.52
(1H, m, H-2"); 1 MHIERT1E5 on 1.02 BH, d,J =
7.0 Hz, H-4"), BC-NMR i 3L IR 20 MiAE 5,
454 HSQC, HIEN 1 AMEEDR Jc 174.3 (C-17); 1
HEE R LRI 6c 160.4~112.3 (C-2~10); 1
AN B REDR 6c 56.0 (6-OCH3); 1 MUK LR oc 42.1
(C-2"): 1 ASHIERR oc 13.4 (C-4"). Fr 2 UL ERfE S,
AW 1 R HFIET 7 MRS S, 454 HMBC i
CEL 1D, HEMDNX 7 MRAE 508 1 4 &L IR oc
99.2~63.4 (C-1'~6") Fl 1 AESEI FERK 5 63.2
(C-3". XA 1 KL EE RSN, RIMHEED
AW 7-0-(6-O-syringoyl-B-D-glucopyranosyl)-
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£1 &Y 189 'H-F1 BC-NMR #3E (500/125 MHz,
DMSO-ds)
Table 1 'H- and 3C-NMR data of compound 1 (500/125
MHz, DMSO-ds)

WAL S &

1

2 160.4
3 6.33 (1H, d,J=9.5 Hz) 113.4
4 7.96 (1H,d, J=9.5 Hz) 144.1
5 7.30 (1H, s) 109.7
6 145.9
7 149.6
8 7.14 (1H, s) 103.0
9 148.9
10 112.3
6-OCH3 3.82 (3H, s) 56.0
1’ 5.15(1H,d,J=7.3 Hz) 99.2
2! 3.29~3.34 (1H, m) 72.9
3 3.29~3.34 (1H, m) 76.5
4 3.16 (1H, m) 69.9
5 3.73 (1H, m) 73.9
6’ 4.40 (1H, m) 63.4

3.94 (1H,dd, J=11.8, 7.5 Hz)
1” 174.3
2" 2.52 (1H, m) 42.1
3" 3.53 (1H, dd, J=10.3, 6.8 Hz) 63.2
3.41 (1H, dd, J=10.3, 4.7 Hz)
4" 1.02 3H, d, J=7.0 Hz) 13.4
HO_ 3

0 A+
( 06\r’\\4
N
HO O—O) O O
HO
H !

1 &% 18 'H-"H COSY (=), HMBC (© })
NOESY (¥ V) x#tEx
Fig. 1 Key 'H-'H COSY (=), HMBC (~~ ‘) and
NOESY (# V) correlations of compound 1

6-methoxycoumarinl! WAL, $&mib&M 1 8 1 41 F
SREEMRETRNEY, ARZET, HEY 1
b7 1 HETEFBE (syringoyD) 55, MER
WXL T 1A 3-RERTHEES.

&Y 1 1) HMBC i, H-4"5 C-1". C-3”
TAAEB] I 3 B ARAR DG, H-2"\ H-3"5 C-1"{7/E M

A, 454 'H-'H COSY i (™ 1), iEstb &
1HAFAE 1A 3-FR 08 e T IS B A A W | H-67
5 C-1AAE B R FEAR O, eI AL C-6hr
C-1"{rdEd Fas AR A& M H-1' 5 & 9 R B
% C-7TAAAEBARSG, $RE SR C-7 My &b
FEEUR. kA, HMBC 3, C-6-OCH; 5 C-6 5
BRI AR A G, HE— 2P 454 NOESY i+ H-5 5 H-4
PLK H-5 5 C-6-OCHs [f] NOE #H2%, uE & Z & B}
% C-6 1l AR, WL EER, #iE TiE
Y01 T EEAE (P 2) o AR 6 260 B iy 2L 5 7 1)
A (S =17.3 Hz) a2 HARSH AN B 4
B HAEY 1 ATROK AR R ATAASEES, B e
MR LR D B T AGE) 1 BRUK R
3R TR G &R, o C2 b kg Y i A
Eo Zi b, B 1 NS E N 7-0-(6-0-3-F 5
TR E-B-D-IL s pE AL )-6- A F U R, &
Scifinder ¥ FEk 2 oA WARIE, #iE L &Y,
4 MR E (lyciumoside E).
HO

P

B2 &1 BEsEn

Fig.2 Chemical structure of compound 1
b &W2: AR A, ESI-MS m/z: 355 [M+H]*,
AN CigHis09. 'H-NMR (500 MHz, DMSO-dj)
0: 797 (1H, d, J = 9.5 Hz, H-4), 7.30 (1H, s, H-5),
7.16 (1H, s, H-8), 6.33 (1H, d, J = 9.5 Hz, H-3), 5.09
(1H, d, J = 7.2 Hz, H-1"), 3.82 (3H, s, 6-OCH3),
3.70~3.13 (6H, m, H-2'~6"); '*C-NMR (125 MHz,
DMSO-ds) o: 160.5 (C-2), 149.9 (C-7), 148.9 (C-9),
146.0 (C-6), 144.2 (C-4), 113.3 (C-3), 112.3 (C-10),
109.7 (C-5), 103.0 (C-8), 99.6 (C-1"), 77.1 (C-3"), 76.7
(C-5"), 73.1 (C-2"), 69.6 (C-4"), 60.6 (C-6"), 56.0
(6-OCH3). LA b #¥im 5 ikl iE — 35012, #ﬁ#*

2 NOESY #HIESE, #MEEa 2 RS
&Y 3. Lkt dh (HEE, ESI-MS m/z: 193
[M+H]", 413N CioHsOs. '"H-NMR (500 MHz,
CD;0D) o: 7.86 (1H, d, J=9.4 Hz, H-4), 7.11 (1H, s,
H-5), 6.78 (1H, s, H-8), 6.21 (1H, d, /= 9.4 Hz, H-3),
3.92 (3H, s, 6-OCH3); '3C-NMR (125 MHz, CD3;0D)



20244E1 H $55% H 13 Chinese Traditional and Herbal Drugs 2024 January Vol. 55 No. 1 e 27
&3 ry

5: 164.1 (C-2), 152.9 (C-7), 151.4 (C-9), 147.1 (C-6),
146.1 (C-4), 112.5 (C-3, 10), 109.9 (C-5), 103.9 (C-8),
56.8 (6-OCHa). LA i 5 STk i He A — 213,
M A 3 8 TR 6-RAREFE TR, XA
EE&R.

&Y 4: FHEHAK, ESI-MS m/z: 349 [M+
Nal*, 2 73R A CisHis0s. 'H-NMR (500 MHz,
DMSO-ds) d: 7.64 (1H, d, J = 15.9 Hz, H-7), 7.58
(2H, d, J = 8.3 Hz, H-2, 6), 6.80 (2H, d, J = 8.3 Hz,
H-3, 5), 6.39 (1H, d, J = 15.9 Hz, H-8), 5.46 (1H, d,
J = 8.0 Hz, H-1'), 3.70~3.09 (6H, m, H-2'~6);
3C-NMR (125 MHz, DMSO-ds) J: 165.4 (C-9), 160.2
(C-4), 146.0 (C-7), 130.6 (C-2, 6), 124.9 (C-1), 115.9
(C-3, 5), 113.6 (C-8), 94.2 (C-1"), 77.9 (C-5"), 76.5
(C-3"), 72.5 (C-2'), 69.5 (C-4"), 60.6 (C-6"). LA E%i#E
5ioE—504, a4 AR EE
I 5= -B-D- i A E

th&W15: Atk A, ESI-MS m/z: 371 [M+H]',
2 FRA C17H2209. 'H-NMR (500 MHz, CD3;0D) §:
7.76 (1H, d, J = 1.6 Hz, H-2), 7.19 (1H, overlapped,
H-6), 7.15 (1H, overlapped, H-5), 6.93 (1H, d, J =
12.8 Hz, H-7), 5.90 (1H, d, J = 12.8 Hz, H-8), 4.99
(1H, d, J = 7.4 Hz, H-1"), 3.92 (1H, m, H-6'a), 3.89
(3H, s, 3-OCH3), 3.74 (3H, s, 9-OCH3), 3.71 (1H, m,
H-6'b), 3.56~3.37 (4H, m, H-2'~5"); '3C-NMR (125
MHz, CD;OD) d: 168.5 (C-9), 150.0 (C-3), 149.0
(C-4), 144.5 (C-7), 130.9 (C-1), 125.8 (C-6), 118.2
(C-8), 116.7 (C-5), 115.5 (C-2), 102.3 (C-1'), 78.3
(C-3"), 77.9 (C-5"), 74.8 (C-2), 71.3 (C-4"), 62.5
(C-6"), 56.7 (3-OCH3), 51.8 (9-OCH3). LA F##i 53¢
Mk IE—2), E B 5 A cassoside .

th &Y 6: A A, ESI-MS m/z: 299 [M+H]*,
73RN CiuH1307. 'H-NMR (500 MHz, DMSO-ds)
9:7.92 (2H, d, J= 8.8 Hz, H-2, 6), 7.11 (2H, d, J=8.8
Hz, H-3, 5), 4.99 (1H, d, J = 7.2 Hz, H-1"), 3.71~
3.17 (6H, m, H-2'~6"), 2.52 (3H, s, H-2); *C-NMR
(125 MHz, DMSO-ds) 6: 196.5 (C-1'), 160.0 (C-4),
130.8 (C-1), 130.3 (C-2, 6), 115.9 (C-3, 5), 99.8
(C-1"), 77.2 (C-3"), 76.5 (C-5"), 73.2 (C-2"), 69.6
(C-4"), 60.6 (C-6"), 26.5 (C-2"). LA EHE 5 CHkik
E—0, WETEMEY 6 FX R ER L -4-
O-B-D-Mt i 5] A B

& 7. AR A, ESI-MS m/z 293 [M+

Na]", 4> ¥ AN CiHigOs. 'H-NMR (500 MHz,
CD;0D) d: 7.42 (2H, d, J = 7.4 Hz, H-2, 6), 7.33 (2H,
t, J = 7.4 Hz, H-3, 5), 7.27 (1H, t, J = 7.4 Hz, H-4),
493 (1H, d, J=11.8 Hz, H-7a), 4.67 (1H, d, J=11.8
Hz, H-7b), 4.36 (1H, d, J = 7.7 Hz, H-1"), 3.90 (1H,
dd, J = 12.0, 8.9 Hz, H-6"a), 3.69 (1H, dd, J = 12.0,
5.6 Hz, H-6'b), 3.38~3.23 (4H, m, H-2'~5");
BC-NMR (125 MHz, CD;0D) §: 139.0 (C-4), 129.3
(C-1), 129.2 (C-2, 6), 128.7 (C-3, 5), 103.3 (C-1"),
78.1 (C-5"), 78.0 (C-3"), 75.1 (C-2"), 71.8 (C-7'), 71.6
(C-4'), 62.8 (C-6')o LA FE#lE 5 S0l HE — 207, il
SETEAEY) T DR LR ] 2

b &9 8: A A, ESI-MS m/z: 285 [M+H]*,
37N CisH2006. 'H-NMR (500 MHz, CD;0D) 6:
7.27 (4H, d, J = 4.4 Hz, H-2, 3, 5, 6), 7.19 (1H, m,
H-4), 432 (1H, d, J = 7.8 Hz, H-1"), 4.11 (1H, m,
H-8a), 3.88 (1H, dd, J = 12.4, 1.7 Hz, H-8b), 3.78
(1H, m, H-6"a), 3.68 (1H, dd, J = 12.0, 5.2 Hz, H-6'),
3.39~3.17 (4H, m, H-2'~5"), 2.95 (2H, m, H-7);
I3C-NMR (125 MHz, CD;OD) ¢: 140.1 (C-1), 130.0
(C-3, 5), 129.3 (C-2, 6), 127.2 (C-4), 104.4 (C-1"),
78.1 (C-3"), 78.0 (C-5"), 75.1 (C-2'), 71.7 (C-4"), 71.6
(C-8), 62.7 (C-6'), 37.2 (C-7). LA E¥¥E 5 ClkiRiE
FEAR O, MU EEY) 8 IR LFk-B-D-L i ]
HIHELF, SUFR 2-2K 2.3E-O-B-D- M I i 2 B

&1 9: Tk A, ESI-MS m/z: 435 [M+H]',
é}?iﬁ?y C21H220100 1H-NN[R (500 MHZ, CD3OD) (52
733 (2H, d, J = 8.4 Hz, H-2', 6), 6.84 (2H, d, J= 8.4
Hz, H-3', 5'), 6.22 (1H, s, H-8), 6.20 (1H, s, H-6), 5.40
(1H, m, H-2), 4.99 (1H, d, J = 6.9 Hz, H-1"), 3.89
(1H, brd, J = 11.9 Hz, H-6"a), 3.70 (1H, dd, J = 11.9,
4.7 Hz, H-6'b), 3.49~3.34 (4H, m, H-2"~5"), 3.18
(1H, dd, J = 17.2, 13.0 Hz, H-3a), 2.77 (1H, dd, J=
17.2, 3.3 Hz, H-3b); *C-NMR (125 MHz, CD;0D) §:
198.6 (C-4), 167.1 (C-7), 165.0 (C-5), 164.6 (C-9),
159.1 (C-4), 130.8 (C-1’), 129.1 (C-2’, 6"), 116.3
(C-3', 5"), 105.0 (C-10), 101.2 (C-1"), 98.0 (C-6), 96.9
(C-8), 80.6 (C-2), 783 (C-5"), 77.8 (C-3"), 74.6
(C-2"), 71.1 (C-4"), 62.3 (C-6"), 44.2 (C-3). LA L%
W5 SCHRARE — B, SRR A Y 9 A R E-
7-O-B-D-H &I HET -

WAEY 10: FEEMPIRYY, ESI-MS m/z: 353 [M+
H]", 43 T3~ Ci7H0s. 'H-NMR (500 MHz,
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CD;0D) ¢: 7.61 (1H, d, J = 16.0 Hz, H-7'), 7.47 (2H,
d, J=8.5 Hz, H-2', 6'), 6.82 (2H, d, J = 8.5 Hz, H-3',
5", 6.29 (1H, d, J = 16.0 Hz, H-8"), 5.29 (1H, m, H-5),
4.15 (1H, m, H-3), 3.74 (1H, m, H-4), 3.70 (3H, s,
7-OCHs), 2.26~1.97 (4H, m, H-2, 6); '3C-NMR (125
MHz, CD;OD) 6: 175.4 (C-7), 168.3 (C-9'), 161.6
(C-4"), 146.8 (C-7"), 131.2 (C-2, 6'), 127.0 (C-1"),
116.9 (C-3', 5'), 115.0 (C-8"), 75.9 (C-1), 72.7 (C-4),
72.1 (C-5), 70.4 (C-3), 53.0 (7-OCH3), 38.1 (C-2),
37.8 (C-6). LA FEHR 5 STk fiiE — 820, e
E10 R 5-0-00 75 Gl JE R g -

&Y 11: FEEERY), ESI-MS m/z: 369 M+
HI*, 4> T3 A Ci7H2009. 'H-NMR (500 MHz,
CD;0D) §: 7.53 (1H, d, J = 15.9 Hz, H-3"), 7.05 (1H,
d, J = 2.0 Hz, H-5"), 6.95 (1H, dd, J = 8.2, 2.0 Hz,
H-9"), 6.79 (1H, d, J = 8.2 Hz, H-8"), 6.22 (1H, d, J =
15.9 Hz, H-2'), 5.28 (1H, m, H-3), 4.14 (1H, m, H-5),
3.74 (1H, m, H-4), 3.70 (3H, s, 7-OCH3), 2.24~1.98
(4H, m, H-2, 6); 3C-NMR (125 MHz, CD;0OD) ¢:
175.4 (C-7), 168.3 (C-1"), 149.7 (C-7"), 147.2 (C-3'),
146.9 (C-6'), 127.6 (C-4"), 123.0 (C-9"), 116.5 (C-8'),
115.1 (C-5"), 115.0 (C-2'), 75.8 (C-1), 72.6 (C-4), 72.1
(C-3), 70.4 (C-5), 53.0 (7-OCH3), 38.0 (C-6), 37.7
(C-2)o A LHd 5 STk — 35020, M et &9
11 N &t 5 R H s .

4 o-BEEEEEIGIER

S 5 RARALE LR E Y 50.0 pmol/L B, fb &
W11 BN o5 RS, AR
R (15.19£2.200 %, HREY (1., 4. 6. 7. 9.
10D FIFIHIEREINT 5.00%. BN IE 254 e RAE 4
WREEN 10.0 pmol/L B, 112 (56.004+2.46) %.
5 g

AT FE N HEAAT SR SERE TR £ R AR B AL 3
SEEE T 1L MEAEY, B8 1NN E S R A
PR EY, 2 MUEEYNE RN ZEHEY) 5
BARE], 8 MEEYINE XM XEN T4 BT 2,
HPEM 7 HA 7 MEBWIN o~ 25 R
o REX 7 MEE, RAENEY 11 RIHE T
S o~ AT PR EF AN EE T, (HHAR 4 AR
s &, (&Y 2. 3 1 8 1) o~
T B D ) 1 A AR DG SCIRAROE 22, Ho
G 3 0T o LTI ICso M 43.7 pg/mL, 58T
PP 2GR =M (ICso A 183.5 pg/mL), L&) 2

Xt o 4 BEH BEICHEEE, a8 R 554
HETE. MG Lo, EW 1~3 BINEER
FAeEW, HEBXHETHEY 3 C-7 8
BEHAC, MAEY 1 2 b C-7 _ERR AL S b
AR o S A DU EIETEINALR, N SR
¥ B/ C-7 REE N T o A RE R IHE 1 B
REEIER] . BeAh, WEE B, X 11 Meayd
WED 3 fEh ML RS & B, RS AHE
BEREEVE R L2y . T, E N EE XA 11
TENF B AP HepG2 A BB gEAT 1 BB
PERETE, SR B RZAEMIAERIZ 20.0 pmol/L I H]
LB R i R AU A e B AR R ), S5
APEARISLIREE R, WA SRR | P IESE
TSI R o A e M R B B A B
PR, BABKRKI AN E. ARFEE
TS JRAEY L2 O AR, R kAT
IR BRI KA ARG T — 2SN E
RBAR ALY FAREERGA R

SE R
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