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Abstract: Objective To study the chemical constituents from the fresh fruits of Physalis pubescens. Methods Compounds were
isolated and purified by repeated column chromatography on silica gel column, Sephadex LH-20 gel column, and preparative HPLC
methods. Physicochemical properties and spectroscopic methods were employed for the structure elucidation. Results Twenty
compounds were obtained and identified as osthol (1), xanthotoxin (2), isopimpinellin (3), imperatorin (4), (—)-meranzin hydrate (5),
auraptenol (6), 1-(4-hydroxy-3,5-dimethoxyphenyl) ethanone (7), 2,5-dimethoxybenzoquinone (8), 2-(4-hydroxyphenyl) acetic acid
(9), (S)-methyl 2-hydroxy-2-(4-hydroxyphenyl) acetate (10), pyrocatechol 1-O-B-D-glucopyranoside (11), benzyl B-D-glucopyranosyl
(1—6)-p-D-glucopyranoside  (12), 2-phenylethyl-O-B-D-glucopyranoside (13), p-hydroxybenzene propanoic acid (14),
3,4-dihydroxybenzene propionic acid (15), (1-O-p-coumaroyl)-(6-O-B-glucosyl)-B-glucoside (16), 1-O-trans-cinnamoyl-p-D-
glucopyranosyl-(1—6)-p-D-glucopyranoside (17), N-trans-feruloyltyramine (18), kaempferol 3-O-B-D-glucopyranoside (19), and
bergapten (20), respectively. Conclusion Compounds 1—16 are obtained from Physalis genus for the first time.
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MR IR, fEEARAE, REOE, K 2~3 om,
Hi£2~25 cm, RikwEE, HS AR 10 B,
RELWAST AT AENZ, FIRRIRE, (Rire, S
o, AT LA SN TR R AR, BRI A
LRIV L, TERRF, Afiig, Bf
ERVETE FIRIE 2 Th B R e
7 WAPRIERIE . AMEAR]L JRINSE. BRRKE
BEMIEIERSCY, BRI, EAE. RNERE
5, HA SRS b R )
(Y A, AR SIS0 B R IR B i SR S LA
U A 5 oy #EAT BE 90, R e IR A €3
Sephadex LH-20 F: i, il %14 HPLC 252 Fi 4> 5
a7, ARV R R 2 AR
BSALALAT I 20 MU ST S5/ 25 5E , 43 ) 48
AR F & C(osthol, 1), 8-HH LK 5=
(xanthotoxin, 2). i fr#& (isopimpinellin, 3).
MKHT#H 2% C(imperatorin, 4). (-)-# % WER/K &)
[(-)-meranzin hydrate, 5] R & /ilEE (auraptenol,
6) . 1-(4-hydroxy-3,5-dimethoxyphenyl) ethanone(7).
2,5- AN ARRBE (2,5-dimethoxybenzoquinone,
8). X RHIK LB [2-(4-hydroxyphenyl) acetic acid,
9]. (S)-methyl 2-hydroxy-2-(4-hydroxyphenyl) acetate
(10>, pyrocatechol 1-O-B-D-glucopyranoside (11).
benzyl B-D-glucopyranosyl (1—6)-p-D-glucopyranoside
(12). 2-phenylethyl-O-B-D-glucopyranoside (13).
X ¥R NER (p-hydroxybenzene propanoic acid,
14). 34- "5 FEKWM (3,4-dihydroxybenzene-
15) . (1-O-p-coumaroyl)-(6-O-B-
glucosyl)-B-glucoside (16). 1-O-trans-cinnamoyl-p-

propionic acid ,

D-glucopyranosyl-(1—6)-p-D-glucopyranoside (17).
N-J P ZE eI % (N-trans-feruloyltyramine, 18)<
Ll 22 3-3-0-B-D-ML i ] %) B & (kaempferol 3-O-B-
D-glucopyranoside, 19). T+ AlE (bergapten,
200, HAFMAEY 1~16 ¥NEIRMNRK B
SEREL LAY 1720 N IRNZEY 5 S
33,
1 UFESHR

Bruker ARX-300 %4, AV-400 ZUF1 ARX-600 7Y
MREFEIR G A (Bt Bruker /A #]); PerkinElmer
241 Jie 64 (3£ [H PerkinElmer A & ); Waters Xevo
G2-S Q/Tof MS (ZE[E Waters A F]); 43#1 84 (4 A
A4 HYPERSIL Cig (250 mmX4.6 mm, 10 um, K
B FIRE 3 BT A IR A FD s il & A (i YMC

Cis (250 mmX20 mm, 5 pm). YMC Cjg (250 mmX
20 mm, 10 pm) A 0 SR i RN 2 (0 B A X GF s,
H S THR /A H]; Sephadex LH-20 (Pharmacia
AT TARRF A LR R AR A TR A T
ihs RP-18 FEIEM B (Merck AR]); ik LA
WAPRTERHAL AR RERERFA A K
FREMERHHRA R AR B ERA AR, 1
N M Al B R A

BRI H IR IR T 2011 45 8 H, TRFHH 5%
X, M ETRHER K2 S B S B &4
BIRE T AMPRKIEHEY) BRR K Physalis
pubescens L. [FJR5E,

2 RESSE

BRRICHEER S 17.5 kg, VITE, F 8 58 75%
CEEIMA RS 2 O, BRI 2 h, IRGETRBGH, 15
BIHRE 1420 g, 8 4 LK, KK
FOA e . SRR 2B 1E T REAREL, 192040 e
U5 49 g, BEIR CBRZEEGR 7y 46 g, 1E T BEAEHL
5> 70 g, AKIEER - AE JE AL LSRR 2 1 246 g,
FES R E B E TG, E-20 CUKFER RIRAE
% H

A1 R A G A R AT B A B, I k-
FEES 2.0 (100 @ 1—0 : 100) BHEEWEH, 53 10
N7 (P1~P10) . P4 453 b AT (53 | Sephadex
LH-20 3 % F i) & i 2 il b7 o m alifh, 153
th&¥ 4 (46 mg) A120 (11 mg); P6 & HEl
FE T A1) 5% 2 kA5 2 A4 1 (200 mg); P7
Hoy ERERAE 1 . Sephadex LH-20 A4 €8 15 A il %
MR OAGIAT B aitl, /EEY 2 (11 mg)
3 (4mg); P9 Ui &R (3%, Sephadex LH-20
FEEIE A% HPLC #1770 B 4ifh, B35 6
(12 mg).

BE IR O FE A GRS AR it 2y 85, & H
Fe-FEE (100 © 1—0 : 100) BEEWM, 539 MM
55 (E1~E9). El #1534 Sephadex LH-20 F ik,
FeE PR A €8 T R ) % 8 2 0%, A3 840 51 8 (2 mg)s
ES HorGREIAE RS, T ODS Atk il %
JZEig % HPLC #H47/r &4ifh, BENEY S
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g AIH % HPLC HET /B 4lifh, [3EEY 13
(7 mg); B11 H o Z koA (il L 77 ODS #F i |
il %% HPLC FHE &5 i 55 7 vt T o s ik, 133804k
Y11 (14 mg). 12 (109 mg) A1 17 (19 mg);
B12 A&tk ail. FFi ODS il fl
Sephadex LH-20 #: il s Baibig 24659 7 (6
mg) 116 (10 mg).

IKEER Y4 AB-8 KL B AT € 40 2,
ZBE-7K (021004 10 : 90, 30 : 70, 50 : 50, 75:
25 F1100 : OFBBFEBEME, 193] 6 MH (W1~W6).,
W4 2415 2517 ODS A #4135 Fil Sephadex LH-20 £ 4
Wi b3 2L 5 14 (6 mg) F115 (10 mg).

3 KT

& 1. FOKAR, HR-ESI-MS m/z: 267.099 9
[M+Na]" (i 518 267.099 7, C;sH;c05Na), HEH:
22N CisHig05. "H-NMR (300 MHz, CDCl3) 6:
7.61 (1H, d, J= 9.4 Hz, H-4), 7.28 (1H, d, J = 8.6 Hz,
H-5), 6.83 (1H, d, J = 8.6 Hz, H-6), 6.23 (1H, d, J =
9.4 Hz, H-3), 5.22 (1H, m, H-2), 3.92 (3H, s, OMe),
3.53 (2H, d, J= 7.3 Hz, H-1"), 1.83 (3H, s, H-4"), 1.66
(3H, s, H-5"); ""C-NMR (75 MHz, CDCl3) 6: 161.4
(C-2), 160.3 (C-7), 152.8 (C-8a), 143.7 (C-4), 132.7
(C-3"), 126.2 (C-5), 121.2 (C-2'), 118.0 (C-8), 113.0
(C-4a), 113.0 (C-3), 107.4 (C-6), 56.1 (OMe), 25.8
(C-5),22.0 (C-1'), 17.9 (C-4"). Zi& LiREFE, IF5
SCHREAEI TR, SR A 1 NIRRT

&) 2: KA, HR-ESI-MS m/z: 217.050 3
[M+H]" (5185 217.050 1, C1,Ho0y), HEMIH 5T
XN CpHgO4o 'H-NMR (300 MHz, DMSO-dq) 6
8.15 (1H, d, J= 9.6 Hz, H-4). 8.12 (1H, d,J=2.1 Hz,
H-2), 7.68 (1H, s, H-5), 7.10 (1H, d, J = 2.1 Hz,
H-3), 6.43 (1H, d, J = 9.6 Hz, H-3), 4.18 (3H, s,
8-OMe); "*C-NMR (150 MHz, DMSO-ds) d: 160.2
(C-2), 148.3 (C-2"), 147.4 (C-7), 145.8 (C-4), 143.0
(C-8a), 132.3 (C-8), 126.4 (C-6), 116.9 (C-4a), 114.7
(C-3), 114.4 (C-5), 107.5 (C-3"), 61.5 (OMe). %ZiH L
WAL, I 5 SCERBAR AT, S A 2
9 8-FE AN IR %= .

b &¥) 3. #k K, HR-ESI-MS m/z: 247.060 4
[M+H]" (1514 247.060 6, C3H 0s), HEMILS
TR A C3H00s. "H-NMR (300 MHz, DMSO-dy) 6:
8.14 (1H, d, J= 9.8 Hz, H-4), 8.05 (1H, d, J= 2.4 Hz,
H-2'), 7.34 (1H, d, J = 2.4 Hz, H-3"), 6.30 (1H, d, J =

9.8 Hz, H-3); “C-NMR (150 MHz, DMSO-ds)
160.1 (C-2), 149.9 (C-7), 146.8 (C-2"), 144.8 (C-5),
143.6 (C-8a), 140.2 (C-4), 127.7 (C-8), 114.9 (C-6),
113.0 (C-3), 107.3 (C-4a), 106.2 (C-3"), 61.8 (OMe),
61.3 (OMe). Zity BIRIFAE, If15 CHRBdE! k4T
X, BEMEY 3 NRETE.

&Y 4: FERAK, HR-ESI-MS m/z: 271.097 4
[M+H]" (HHAE 271.097 0, Ci¢Hs05), HEMH A
T3 A CieH1405. ' H-NMR (300 MHz, CDCL3) §: 7.70
(1H, d, J = 2.1 Hz, H-2"), 7.36 (1H, s, H-5), 6.82 (1H,
d, J = 2.1 Hz, H-3), 6.37 (1H, d, J = 9.6 Hz, H-3),
7.77 (1H, d, J = 9.6 Hz, H-4), 5.62 (1H, m, H-2"),
5.01 (2H, d, J = 7.1 Hz, H-1"), 1.75 (3H, s, H-4"),
1.73 (3H, s, H-5"); "*C-NMR (75 MHz, CDCl;)
160.5 (C-2), 148.6 (C-7), 146.6 (C-2'), 144.3 (C-4),
143.8 (C-8a), 139.7 (C-3"), 131.7 (C-8), 125.9 (C-6),
119.8 (C-2"), 116.5 (C-4a), 114.7 (C-3), 113.1 (C-5),
106.7 (C-3"), 70.2 (C-1"), 25.8 (C-4"), 18.1 (C-5"). %%
& BIREEIE, F5SCRERT TR, S s
V)4 NERETIHZ .

&M 5: wOKE, [a]y —14.3° (¢ 0.435,
MeOH), HR-ESI-MS m/z: 279.123 0 [M+H]" (it 5
{8 279.123 2, Cy5H90s), HEMH 77 5XH CisHis0s0
'H-NMR (600 MHz, pyridine-ds) 6: 7.64 (1H, d, J =
9.4 Hz, H-4), 7.34 (1H, d, J = 8.5 Hz, H-5), 6.86 (1H,
d, J=8.5 Hz, H-6), 6.27 (1H, d, J = 9.4 Hz, H-3), 3.74
(3H, s, -OMe), 3.59 (1H, d, J = 10.6 Hz, H-2"), 3.37
(2H, overlapped, H-1"), 1.65 (3H, s, H-4"), 1.65 (3H, s,
H-5"); "“C-NMR (150 MHz, pyridine-ds) d: 161.8
(C-2), 161.6 (C-7), 154.7 (C-8a), 144.7 (C-4), 127.5
(C-5), 117.7 (C-8), 113.8 (C-4a), 113.4 (C-3), 108.3
(C-6), 78.2 (C-2"), 73.4 (C-3"), 56.6 (-OMe), 26.9
(C-4"),26.9 (C-5'), 26.4 (C-1"). L& LiR¥FIE, 15
SCRRAZ RE SRS AT R B, W AL S 0 T
o 5 Sk A et B AT Lo, HE 2
PSR S, BB EW 5 N ()-EEN
s K& 40

tEY 6: TLEMIRY), HR-ESI-MS miz:
283.094 8 [M+Na]" (it 518 283.094 6, C;sH;s0,Na),
HEW AT CisHi0so 'H-NMR (600 MHz,
CD;0D) 6: 6.17 (1H, d, J = 9.4 Hz, H-3), 7.81 (1H, d,
J = 9.4 Hz, H-4), 7.43 (1H, d, J = 8.7 Hz, H-5), 6.96
(1H, d, J = 8.7 Hz, H-6), 3.08 (1H, dd, J = 13.0, 7.4
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Hz, H-1a"), 3.01 (1H, dd, J = 13.0, 6.9 Hz, H-1b"),
4.57 (1H, s, H-4"), 4.53 (1H, s, H-4"), 431 (1H, t, J =
7.2 Hz, H-2"), 1.79 (3H, s, H-5"), 3.88 (3H, s, OMe);
BC-NMR (150 MHz, CD;0D) &: 163.8 (C-2), 113.2
(C-3), 146.4 (C-4), 114.4 (C-4a), 128.8 (C-5), 109.1
(C-6), 162.6 (C-7), 116.0 (C-8), 154.8 (C-8a), 30.3
(C-1"), 76.2 (C-2"), 148.6 (C-3"), 111.5 (C-4"), 17.5
(C-5"), 56.8 (7-OMe). Zitr FIRPERFIE, HH5C
BRBICHE HEAT W R, AR, %A 6 NI
PRI

&Y 7. FEORAR, HR-ESI-MS m/z: 197.081 4
[IM+H]" (FE4E 197.081 4, CoH304), HEMIHAY
TR A CeH 1205 'H-NMR (300 MHz, CD;0D) &:
7.28 (2H, s, H-2, 6), 3.87 (6H, s, 2X OMe), 2.53 (3H,
s, H-8); "*C-NMR (150 MHz, CD;0D) §: 128.7 (C-1),
107.7 (C-2), 149.3 (C-3), 143.7 (C-4), 149.3 (C-5),
107.7 (C-6), 199.4 (C-7), 26.3 (C-8), 56.9 (2X OMe).
LRty FIRBOEARIE, IS SR EE AT R Y, 3
A—5, $ENEY T N 1-(4-hydroxy-3,5-
dimethoxyphenyl) ethanone.

&) 8: TERA, HR-ESI-MS m/z: 169.050 5
[M+H]" (518 169.050 1, CgHoOy), HEMIHA>T
N CgHs04. 'H-NMR (300 MHz, CDCl3) d: 5.84
(2H, s, H-3, 6), 3.80 (6H, s, 2XOMe); “*C-NMR (75
MHz, CDCly) 6: 186.9 (C-1), 157.4 (C-2), 107.4
(C-3), 186.9 (C-4), 157.4 (C-5), 107.4 (C-6), 56.5
(2XOMe). Lt BIRPAERFE, Ff5 CRE R 24T
AP, SR8, SR A 8 N 2,5- S HIAM
X A o

&Y 9: KEEKA, HR-ESI-MS m/z: 151.039 9
[M—H] (i+51{H 151.039 5, CgH,05), #HEMH AT
9 CsHgO3. 'H-NMR (600 MHz, DMSO-d;) d: 9.20
(1H, s, COOH), 7.03 (2H, d, J = 8.2 Hz, H-2, 6), 6.78
(1H, s, 4-OH), 6.67 (2H, d, J = 8.2 Hz, H-3, 5), 3.22
(2H, s, H-7); "“C-NMR (150 MHz, DMSO-dg) &
126.6 (C-1), 129.9 (C-2), 114.9 (C-3), 155.8 (C-4),
114.9 (C-5), 129.9 (C-6), 41.4 (C-7), 172.8 (C-8). %%
& BRI IERRE, 5 SCERBOR AT AR, A
—5, %ENEY 9 NARIIE TR

&Y 10 AfERE (FED, [a]y +164° (c
0.10, MeOH), HR-ESI-MS m/z: 181.050 4 [M—H]
(iFE Al 181.050 1, CoHoO4), HEM H: T A
CoH;004. "H-NMR (600 MHz, DMSO-d;) J: 9.44 (1H,

s, 1-OH), 7.17 (2H, d, J = 8.3 Hz, H-3, 5), 6.71 (2H, d,
J = 8.3 Hz, H-2, 6), 5.85 (1H, d, J = 5.2 Hz, 7-OH),
5.00 (1H, d, J = 5.2 Hz, H-7), 3.58 (3H, s, H-9);
BC-NMR (150 MHz, DMSO-dg) &: 157.1 (C-1), 115.0
(C-2), 128.0 (C-3), 130.0 (C-4), 128.0 (C-5), 115.0
(C-6), 72.1 (C-7), 173.4 (C-8), 51.6 (C-9). %Zi#H Lk
PERERFAE, F5 SCRREE AT I, SRR g,
FHdd 5 Sk AL S e AR, W 7 A4
KRR S, BB AW 10 4 (S)-methyl 2-hydroxy-
2-(4-hydroxyphenyl) acetate.

AP 11: HERK, HR-ESI-MS m/z: 271.082 5
[M—H] (58 271.082 3, C,H;50,), HEMIH S5
TR A CLH1607. 'H-NMR (600 MHz, CD;0D) 6:
7.20 (1H, brd, J = 7.9 Hz, H-2), 6.77 (1H, brt, J=7.9
Hz, H-3), 6.86 (1H, brt, J = 8.1 Hz, H-4), 6.96 (1H,
brd, J = 8.1 Hz, H-5), 4.75 (1H, d, J = 7.5 Hz, H-1"),
3.30~3.90 (6H, m, H-2'~6"); "“C-NMR (150 MHz,
CD;0D) 6: 146.8 (C-1), 148.5 (C-2), 117.1 (C-3),
124.9 (C-4), 121.0 (C-5), 119.0 (C-6), 104.4 (C-1'),
74.9 (C-2), 77.6 (C-3'), 71.3 (C-4"), 78.3 (C-5"), 62.4
(C-6). ZrG BIRPIERFAE, H 5 SCMREHE 2EAT X
RO, SR —3, % LA 11 M pyrocatechol 1-O-
B-D-glucopyranoside.

AP 12: AMRAR, HR-ESI-MS m/z: 433.171 3
[M+H]" (P54 433.171 0, CioHp001,), HEMIFHSy
T3 M CioHs011. 'H-NMR (600 MHz, CD;0D) §:
7.40~7.60 (5H, m, H-2~6), 5.01 (1H, d, J=11.7 Hz,
H-7a), 4.79 (1H, d, J = 11.7 Hz, H-7b), 4.72 (1H, d,
J =78 Hz, H-1'), 4.82 (I1H, d, J = 7.8 Hz, H-1"),
3.30~4.00 (12H, m, H-2'~6', 2"~6"); C-NMR
(150 MHz, CD;0D) §: 137.7 (C-1), 129.6 (C-2), 129.5
(C-3), 129.3 (C-4), 129.5 (C-5), 119.6 (C-6), 72.5
(C-7), 102.7 (C-1), 743 (C-2'), 77.0 (C-3"), 70.5
(C-4), 76.2 (C-5"), 69.5 (C-6), 104.1 (C-1"), 743
(C-2"), 76.8 (C-3"), 70.7 (C-4"), 76.7 (C-5"), 61.7
(C-6"). ity DR RN, FF5 SCHREE 34T XS
MR, AR5, %ELAY 12 9 benzyl B-D-
glucopyranosyl (1—6)-B-D-glucopyranoside.

& 13: AEKA, HR-ESI-MS m/z: 285.133 5
[M+H]" (it514 285.133 8, C4H, 04), HEMILS
T3 M Ci4H2006. "H-NMR (400 MHz, pyridine-ds) J:
7.40~7.60 (5H, m, H-2~6), 2.98 (2H, t, J = 7.5 Hz,
H-7), 423 (2H, m, H-8), 4.87 (I1H, d, J = 7.8 Hz,
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H-1"); “C-NMR (100 MHz, pyridine-ds) d: 139.7
(C-1), 129.8 (C-2), 129.1 (C-3), 126.9 (C-4), 129.1
(C-5), 129.8 (C-6), 37.0 (C-7), 64.8 (C-8), 105.1
(C-1"), 72.1 (C-2'), 79.0 (C-3"), 70.9 (C-4'), 75.5
(C-5"), 63.2 (C-6"); "H-NMR (600 MHz, DMSO-dy) J:
7.10~7.30 (5H, m, H-2~6), 2.85 (2H, m, H-7), 3.94
(1H, m, H-8a), 3.63 (1H, m, H-8b), 4.18 (1H, d, J =
7.8 Hz, H-1"), 2.95 (1H, m, H-2"), 3.13 (1H, t, J= 8.8
Hz, H-3"), 3.03 (1H, m, H-4), 3.08 (1H, m, H-5"), 3.66
(1H, m, H-6a), 3.42 (1H, m, H-6b); "*C-NMR (150
MHz, DMSO-ds) d: 138.7 (C-1), 128.9 (C-2), 128.3
(C-3), 126.1 (C-4), 128.3 (C-5), 128.9 (C-6), 35.7
(C-7), 69.5 (C-8), 102.9 (C-1), 73.4 (C-2), 76.9
(C-3"), 70.1 (C-4"), 76.8 (C-5"), 61.1 (C-6'). Lty Lik
PRERE, IS SCEREE AT DY, SRR,
¥ 2 th & % 13 A 2-phenylethyl-O-B-D-
glucopyranoside.

&) 14: AEKA, HR-ESI-MS m/z: 165.055 5
[M—H] (i+518 165.055 7, CoHoO3), M1
A CoH ¢03. 'H-NMR (600 MHz, CD;0D) 6: 6.72
(2H, d, J = 8.5 Hz, H-2, 6), 7.06 (2H, d, J = 8.5 Hz,
H-3, 5), 2.84 (2H, t, J = 7.7 Hz, H-7), 2.56 (2H, t, J =
7.7 Hz, H-8); “C-NMR (150 MHz, CD;0D) 6: 133.8
(C-1), 131.1 (C-2), 117.0 (C-3), 157.6 (C-4), 117.0
(C-5), 131.1 (C-6), 38.0 (C-7), 32.1 (C-8), 177.8
(C-9). Zie BRPERAE, Jf 5 SCEREE 34T XT
B, AR —H, KA 14 AXHRIEIR NG .

B 15: AERA, HR-ESI-MS m/z: 181.050 4
[M—H] (i+51{H 181.050 6, CoHoO,), #HEMIH 4T
XM CoH1004. 'H-NMR (600 MHz, CD;0D) 6: 6.68
(1H, d, J=2.1 Hz, H-2), 6.70 (1H, d, J = 8.1 Hz, H-5),
6.55 (1H, dd, J=8.1, 2.1 Hz, H-6), 2.78 2H, t, J=7.6
Hz, H-7), 2.55 (2H, t, J = 7.6 Hz, H-8); *C-NMR (150
MHz, CD;OD) d: 134.6 (C-1), 117.2 (C-2), 145.4
(C-3), 147.0 (C-4), 117.2 (C-5), 121.3 (C-6), 38.0
(C-7), 32.3 (C-8), 177.9 (C-9). Z&r FiREEHFE,
I 5 SCERBR AT IR, AR B, St A
15 4 3,4- R FR IR

b &) 16: AENA, HR-ESI-MS m/z: 487.145 5
[M—H] (i+518 487.145 7, CyHy013), HEMILS
TN CyHp5013. 'H-NMR (400 MHz, pyridine-ds)
6:7.13 (2H, d, J = 8.5 Hz, H-2, 6), 7.51 (2H, d, J=8.5
Hz, H-3, 5), 7.96 (1H, d, J = 15.9 Hz, H-7), 6.56 (1H,

d, J = 15.9 Hz, H-8), 4.79 (1H, d, J = 9.9 Hz, H-1"),
5.03 (1H, d, J = 7.7 Hz, H-1"); "*C-NMR (100 MHz,
pyridine-ds) §: 126.2 (C-1), 131.2 (C-2), 117.2 (C-3),
162.1 (C-4), 117.2 (C-5), 131.2 (C-6), 146.8 (C-7),
114.8 (C-8), 166.8 (C-9), 105.7 (C-1'), 75.2 (C-2"),
78.7 (C-3"), 71.8 (C-4'), 78.8 (C-5'), 69.9 (C-6"), 96.4
(C-1"), 74.5 (C-2"), 78.2 (C-3"), 71.2 (C-4"), 78.8
(C-5"), 62.9 (C-6"). Zif LREIERHE, FF5 Tk
Mmoo P, A5, SEaw 16~
(1-O-p-coumaroyl)-(6-O-B-glucosyl)-p-glucoside .

A7 AR A, HR-ESI-MS m/z: 495.147 5
[M-+Na]" (11518 495.147 8, CyHyO01oNa,),
Hr 7N CyHps01:. 'H-NMR (400 MHz, CD;0D)
5: 7.30~7.60 (5H, m, H-2~6), 7.72 (1H, d, J = 16.0
Hz, H-7), 6.48 (1H, d, J = 16.0 Hz, H-8), 4.24 (1H, d,
J =17.8 Hz, H-1'), 5.48 (1H, d, J = 7.6 Hz, H-1");
BC-NMR (100 MHz, CD;0D) ¢: 135.7 (C-1), 129.6
(C-2), 130.2 (C-3), 135.7 (C-4), 130.2 (C-5), 129.6
(C-6), 148.0 (C-7), 118.3 (C-8), 167.2 (C-9), 96.1
(C-1"), 752 (C-2"), 78.1 (C-3"), 71.6 (C-4), 77.9
(C-5"), 69.6 (C-6"), 104.7 (C-1"), 74.1 (C-2"), 78.0
(C-3"), 71.1 (C-4"), 78.1 (C-5"), 62.8 (C-6"). Z&r
REREAE, 5 SRR A AT xR D, BEA
Yt Em 17 N
glucopyranosyl-(1—6)-B-D-glucopyranoside.

&Y 18: LMY, HR-ESI-MS m/z:
314.139 9 [M+H]" ((+51H 314.139 2, C;5HyNOy),
HEMH A>T RA CisH1oNOgo 'H-NMR (600 MHz,
CD;0D) §: 7.45 (1H, d, J = 15.7 Hz, H-7), 7.14 (1H,
s, H-2), 7.07 (2H, d, J = 8.2 Hz, H-2', 6'), 7.03 (1H, d,
J = 8.1 Hz, H-6), 6.82 (1H, d, J = 8.1 Hz, H-5), 6.75
(2H, d, J= 8.2 Hz, H-3, 5'), 6.47 (1H, d, J= 15.7 Hz,
H-8), 3.48 (2H, t, J = 7.3 Hz, H-1"), 2.78 2H, t, J =
7.3 Hz, H-1"); *C-NMR (100 MHz, CD;0D) ¢: 128.3
(C-1), 111.5 (C-2), 149.2 (C-3), 149.7 (C-4), 116.5
(C-5), 123.4 (C-6), 142.0 (C-7), 118.8 (C-8), 169.2
(C-9), 131.3 (C-1"), 130.8 (C-2"), 116.3 (C-3'), 156.8
(C-4"), 116.3 (C-5"), 130.8 (C-6"), 42.6 (C-1"), 35.8
(C-2"), 56.5 (OMe). 25ty Bk EisRefE, F53CHk
B AT R, AR5, % a 18 N N-
S5 3 5 e o

EM19: wEELE (FED, HR-ESI-MS m/z:
447.093 5 [M—H] (1518 447.093 3, Cy;H;90y)),

1-O-trans-cinnamoyl-§-D-
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HEWM He 4> 738 CyHO11. 'H-NMR (600 MHz,

DMSO-dy) 6: 8.05 (2H, d, J = 8.6 Hz, H-2', 6'), 6.89

(2H, d, J = 8.6 Hz, H-3', 5'), 6.44 (1H, brs, H-8), 6.21

(1H, brs, H-6), 5.47 (1H, d, J = 7.5 Hz, H-1"), 3.09~

3.59 (6H, m, H-2"~6"); "“C-NMR (150 MHz,

DMSO-dg) §: 156.2 (C-2), 133.2 (C-3), 177.5 (C-4),

104.0 (C-4a), 161.2 (C-5), 98.7 (C-6), 164.2 (C-7),

93.7 (C-8), 156.4 (C-8a), 120.9 (C-1'), 130.9 (C-2"),

115.1 (C-3"), 160.0 (C-4"), 115.1 (C-5"), 130.9 (C-6"),

100.8 (C-1"), 74.2 (C-2"), 77.5 (C-3"), 69.9 (C-4"),

76.4 (C-5"), 60.8 (C-6")o Zif LIRPERFE, 5

SCHRECHE AT HEPY, AR5, K E 19

R L1 22 1#3-3-O-B-D- M it 4 26 A
&%) 20: FEEKAK, HR-ESI-MS m/z: 217.050 4

[M+H]" (A 217.050 1, CoHoOy), HEMIHA> 1

{9 C,HgO4. 'H-NMR (300 MHz, CDCl3) 4: 8.13

(1H, d, J = 9.8 Hz, H-4), 7.57 (1H, d, J = 2.4 Hz,

H-2"), 7.12 (1H, s, H-8), 7.00 (1H, d, J = 2.4 Hz,

H-3"), 6.25 (1H, d, J = 9.8 Hz, H-3), 425 (3H, s,

-OMe):; "“C-NMR (75 MHz, CDCLy) d: 161.2 (C-2),

158.4 (C-7), 152.8 (C-8a), 149.6 (C-5), 144.8 (C-2'),

139.3 (C-4), 112.7 (C-6), 112.6 (C-3), 106.5 (C-4a),

105.0 (C-3"), 93.9 (C-8), 60.1 (OMe). Zi&r EIRHFAE,

IG5 CERBEE AT IR, R A 20 AT

MR
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