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Chemical constituents in persistent calyx of Physalis pubescens (1)

YANG Meng, CHEN Zhong, LI Xiao-ran, XU Qiong-ming, YANG Shi-lin
College of Pharmaceutical Science, SooChow University, Suzhou 215123, China

Abstract: Objective To investigate the chemical constituents in the dried persistent calyx of Physalis pubescens. Methods The
constituents were isolated by chromatography on silica gel, Sephadex LH-20, and medium pressure columns, and semi-preparative
liquid chromatography, then their structures were elucidated by chemical properties and spectroscopic analyses. Results Nine
compounds were isolated and their structures were identified to be 3, 6, 11-trimethyl-3-hydroxyl-1, 6(F£), 10-dodecatriene-8-O-f3-
D-glucoside (1), 3’, 5-dihydroxy-3, 7, 4'-trimethoxyl flavone (2), kaempferol-3-O-B-D-sophoroside (3), kaempferol-3-O-a-L-
rhamnosterin-(1—6)-p-D-glucoside (4), kaempferol-3-O-B-D-glucoside-7-O-a-L-rhamnosterin (5), 3-hydroxyl-4-methoxy benzoic
acid (6), ginkgolide A (7), ginkgolide B (8), and 3, 7, 4'-trimethyl-myricetin (9). Conclusion Compound 1 is a new compound named
physaliside A and compounds 2—8 are obtained from the plants in genus Physalis L. for the first time.

Key words: Physalis pubescens L.; persistent calyx; 3, 6, 11- trimethyl-3-hydroxyl-1, 6(F), 10-dodecatriene-8-O--D-glucoside; physaliside
A; ginkgolide B

E B ¥ Physalis pubescens L. N i ®l
(Solanaceae) M&IEJ& Physalis L. —fF ERAKEY),
FE T RE R =4 VR IR
WIRIE S MEAR], PRIMAERE, Mo st a4
BERRAT B, S A 2t ARSI X
AT THEP A BT, 2 B AR 9 MEE,
SN EN 3, 6, 11-—HHE-3-F2 -1, 6(E), 10-1
Tk =i -8-O-B-D-H A HEHF[3, 6, 11-trimethyl-3-
hydroxyl-1, 6(E), 10-dodecatriene-8-O-B-D-glucoside,
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1], 3, 5- 333 7, 4-=HAAILHE (3, 5-
dihydroxy-3, 7, 4'-trimethoxyl flavone, 2). LIZ5/H)-3-
O-B-D-FFELT (kaempferol-3-O-B-D-sophoroside, 3 )+
2% By -3-0-0-L- §l 2% B -(1—6)-B-D- i % # H
[kaempferol-3-O-a-L-rhamnosterin-(1 — 6)-B-D-gluco-
side, 4]. WIZXM-3-O-B-D- i ¥l -7-0-a-L- L 2= 4
1 (kaempferol-3-O-B-D-glucoside-7-O-0-L-rhamno-
sterin, 5). 3-Fahk-4-HAILA R (3-hydroxyl-4-
methoxy benzoic acid, 6) HRAFANE A (ginkgolide
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A, 1. WANE B (ginkgolide B, 8). 3,7, 4-—
FRARSEMMF RN (3, 7, 4'-trimethylmyricetin, 9). Jirp
WED 1 e, % BRET A, LED
2~8 A E Y B3 5.

1 SR

XTS5 A s e 0 CIERtBHMCH A ES T s
Autopol IV RUE)a{ (EEEERAFD; Unity
Inova 500 #ZREIEPRIX (SEFEFLHL 22 /2 7] ); TOF-MS
(J[E Micromass A7) ); R ok LRI 4 5
WAL )= % = 0RO A (LC—20
AT, SPD—20A, HAHHA); Cig Y-l & Mgk
(250 mmX 10 mm, 5 pum, 3&[E Kromsil /A% );
op s AH 41154 (Buchi 24 7)) ; %E1X Sephadex LH-20
(Z£H GE 27,

BIRFAE T 201049 AR A B RITAFFHH
IRT,  F RN K 27 2 2 B 4R S AR A% %6 o ) B KK
Physalis pubescens L. 115 "%,

2 ERESE

TR BIRIEIEE 20 kg, WMIEG, 210 {55
90% LA 2 K, BHR 24 h, & 9F 2 IR
W, 200 HimpERt, PrfIsmemkikas, ks
Fi, SE KRR A PRI 15 kg, 2B A
it S5 BEIR MG IF TEREZ IR, 534048
WO A Ik 4, 15 AT IMBEAE ) 51.38 g, AN
W) 12557 g, BEIR CERAHUY) 3559 g, 1E T HEA<
) 702.4 go A1iEE . ST FIBSTR LI585 50 5
2 R A RS, A iR - I R £ W R0 =0 -
WL RGMFE VM, HF45 7 Sephadex LH-20 F: 4
LN DA S R =y 7 N SN P
Ry BARe a9, WE AW 4 5
REMAED 1~2. 68, MBHIR LS AHU 53 5
32 A 3~5.

3 GH%EE

WEY 1. Atg i (TED, [af —224 (c
0.063, MeOH), HR-ESI-MS %3 AL &M IvE > 185
TUE Ay m/z 423.235 0 [M+Na] (1145144 423.2359),
i 1D K1 2D-NMR i B {5 B 2 2 730k
CoH3607, AHMIFIEE N 4, Molish S SBHYE, B
AR, AR IR, SERUERRT e
%R . "H-NMR (500 MHz, DMSO-dg) it 75,
TE R IBAT 4 ARG 155 6 1.13 BH, s,
H-15), 1.47 (3H, s, H-14), 1.53 (3H, s, H-13) K& 1.61
(3H, s, H-12); BLAMEST 3 AN LG5 5: 0

5.85 (1H, m, H-2), 5.28 (1H, t, J = 6.0 Hz, H-7), 4.95
(1H, s, H-10) 12 Ry XU 5155 6 4.94 (2H,
d, J = 15.0 Hz, H-1), $&HWEAEE. "C-NMR
(125 MHz, DMSO-ds) B4 H 3 NS 5 6
146.1 (C-2) A1 111.0 (C-1), 6 132.5 (C-6) #11130.2
(C-7), 6 120.6 (C-10) A1 131.8 (C-11); i 571.5
(C-3) Wf5 5, $mmFAFAE 1 A~-OH. [Al ik
A5 6 81.3 (C-8) N4l 5, HEMIFIRE
BEAE; "TH-NMR e b 1 4R TS 0
3.95 (1H, d, J = 7.5 Hz, H-1"), 2.95 (1H, m, H-2'),
3.06 (1H, m, H-3'), 3.04 (1H, m, H-4"), 2.93 (1H, m,
H-5"), 3.63 (2H, d, J = 9.0 Hz, H-6"), J; ol st ik Jit 1
(ARG HHUE R 7.5 He, FIKTEZERE IO B0 B 2.
GEO RIS LA 5 0 98.6 (C-1) M HAxESA RS
5 [0 98.6 (C-1"), 73.3 (C-2'), 77.1 (C-3"), 70.3 (C-4"),
76.9 (C-5"), 61.2 (C-6")], HE— St 1 JHis
P LA Y o B R B 5 SRR B
PO, HEMDZAL &2 0 65wk T &% . AR
2D-NMR, R E A WK 1.

4G 1D 2D-NMR BB FIAUR 22505 5, 45
4 DEPT. HSQC iHfEWnx &M & . 3 MWL,

*1 15418 “C-NMR (125 MHz, DMSO-dg) #1
"H-NMR ##& (500 MHz, DMSO-d;)
Table 1 "“C-NMR (125 MHz, DMSO-d;) and '"H-NMR
(500 MHz, DMSO-d;) data of compound 1

{30 d¢ Sy
1 111.0 4.94 (1H, d, J=15.0 Hz)
2 146.1 5.85 (1H, m)
3 71.5 —
4 41.9 1.40 (2H, t,J = 7.5 Hz)
5 22.1 1.92 (1H, m), 2.02 (1H, m)
6 132.5 —
7 130.2 5.28 (1H, t, J = 6.0 Hz)
8 81.3 4.05 (1H, t,J = 6.0 Hz)
9 31.8 2.18 (2H, d, J= 6.5 Hz)
10 120.6 4.95 (1H, s)
11 131.8 —
12 25.6 1.61 3H, s)
13 17.9 1.53 (3H, s)
14 10.2 1.47 3H, s)
15 27.6 1.13 (3H, s)
i 98.6 3.95 (1H, d, J=17.5 Hz)
2’ 733 2.95 (1H, m)
3’ 77.1 3.06 (1H, m)
4 70.3 3.04 (1H, m)
5’ 76.9 2.93 (1H, m)
6’ 61.2 3.63 (2H, d, J=9.0 Hz)




¢ %% Chinese Traditional and Herbal Drugs 35 44 % 25 3 8] 201342 A

°255-

4 ANHE, 1R, 1A B-D-EZRE. )\ HMBC
W LUE H, 64.05 (1H, t, J = 6.0 Hz, H-8) F17ii %]
Bl (st Sk 6 98.6 (C-1") AFAEFEARIC, R4
WG/ C-8 |, §2.18 (2H, d, J=6.5 Hz, H-9) 5
5 81.3 (C-8), 6 4.05 (1H, t, J = 6.0 Hz, H-8) 56
130.2 (C-7) AImFEAHIC, ] LAHE— 20 ff s i 2 i 1)
HRALE, PG 0 1.40 2H, t, J = 7.5 Hz, H-4),
5.85 (1H, m, H-2), 4.94 (2H, d, J=15.0 Hz, H-1) 5 ¢
71.5 (C-3) AR S, M R A,
NOESY i+ 6 1.47 (3H, s, H-14) 5 6 4.05 (1H, t,
J=6.0 Hz, H-8) #HX, AIHIWN C-6 5 C-7 [A][AIXL
B E MR, AW 1 S 3 HMBC A
KILKE 1.

1 &Y 1 MEHSEE HMBC HXE
Fig.1 Structure and key HMBC correlations of compound 1

il %w ik S 1 gl 3, 6, 11-
=332 -1, 6F, 10-1 ik —)i-8-O-B-D-T81 %
WA, Atk &Y. BT ZAEWER D, B
I IE A Hodh C-3 F1 C-8 4t F

EY) 2. AL (FED, ShIR-P8 &
LFA1E . ESI-MS m/z: 344 [M]". 'H-NMR (500 MHz,
CDCly) 6: 7.63 (1H, dd, J = 6.9, 1.9 Hz, H-6), 7.22
(1H, d, J = 2.0 Hz, H-2'), 6.83 (1H, d, J = 9.2 Hz,
H-5'), 6.36 (1H, d, J = 2.0 Hz, H-8), 6.20 (1H, d, J =
2.0 Hz, H-6), 3.85 (3H, s, 3-OCH3), 3.76 (3H, s, 7-
OCH3), 3.69 (3H, s, 4-OCH3); "*C-NMR (125 MHz,
CDCl;) 6: 178.9 (C-4), 165.6 (C-7), 162.2 (C-9), 156.9
(C-5), 155.6 (C-2), 148.8 (C-4"), 145.7 (C-3"), 139.3
(C-3), 123.8 (C-1"), 121.6 (C-6'), 114.5 (C-5"), 110.5
(C-2"), 1062 (C-10), 97.9 (C-6), 92.2 (C-8), 60.2
(3-OCHj), 56.1 (7-OCH3), 55.8 (4'-OCHs). ¥ H A1
AIRR R it 5 SCHRIRAE LLP), et 52 b 3, 5-
TR 7, 4= AR S

AW 3: Btad il (FFRE), mp 194~200 C.
ERRR-EER SV P . ESI-MS m/z: 594 [M—H] .
'H-NMR (500 MHz, DMSO-dg) &: 12.63 (1H, s,
5-OH), 10.83 (1H, brs, 7-OH), 10.13 (1H, brs, 4'-OH),
8.06 (2H, d, J =9.0 Hz, H-2', 6'), 6.91 (2H, d, J = 9.0
Hz, H-3', 5), 6.41 (1H, d, J = 2.0 Hz, H-8), 6.20 (1H,
d, J =2.0 Hz, H-6); "*C-NMR (125 MHz, DMSO-dy)
5: 177.4 (C-4), 163.9 (C-7), 161.2 (C-5), 159.9 (C-4"),
156.3 (C-2), 155.5 (C-9), 132.8 (C-3), 130.9 (C-2, 6'),
120.8 (C-1'), 1153 (C-3', 5", 104.1 (C-10), 98.6
(C-6), 93.6 (C-8), 98.6 (C-1"), 82.4 (C-2"), 76.6
(C-3"), 69.5 (C-4"), 76.5 (C-5"), 60.5 (C-6"), 103.9
(C-1""), 74.3 (C-2"""), 76.7 (C-3"), 69.6 (C-4""), 77.0
(C-5"""), 60.7 (C-6"")o ¥ ILA 1 AN By 1l Hi s 5 STk
BN, SEtb Y 3 4 128 W-3-0-B-D-BAi 1 .

AW 4: Botd il (FEE), mp 184~195 C.
ERER-EERY S NV S PH M . ESI-MS m/z: 593 [M—H] .
'H-NMR (500 MHz, DMSO-dg) 6: 12.55 (1H, s,
5-OH), 10.80 (1H, brs, 7-OH), 10.10 (1H, brs, 4-OH),
7.99 (2H, d, J = 9.0 Hz, H-2', 6'), 6.90 (2H, d, J = 9.0
Hz, H-3', 5), 6.41 (1H, d, J = 2.0 Hz, H-8), 6.20 (1H,
d, J = 2.0 Hz, H-6), 5.31 (1H, d, J = 7.0 Hz, H-1"),
4.40 (1H, brs, H-1""); C-NMR (125 MHz, DMSO-
de) 0: 177.3 (C-4), 164.2 (C-7), 161.0 (C-5), 159.7
(C-4"), 156.9 (C-9), 156.5 (C-2), 133.1 (C-3), 130.9
(C-2', 6", 121.0 (C-1"), 115.1 (C-3', 5'), 103.8 (C-10),
98.8 (C-6), 93.8 (C-8), 101.2 (C-1"), 74.0 (C-2"), 76.3
(C-3"), 69.8 (C-4"), 75.5 (C-5"), 66.9 (C-6"), 100.6
(C-1""), 70.2 (C-2"""), 70.5 (C-3"), 71.7 (C-4""), 68.2
(C-5"), 17.5 (C-6"")o R H AL A p i £ dhs 55 SRR
B, S te W 4 911125 8)-3-0-0-L- F 250
(1—6)-B-D-THZ HET -

a5 mEMA (FEED, mp 250~253 C.
ERIR-EER) SN S B o EST-MS m/z: 593.0 [M—H] .
'H-NMR (500 MHz, DMSO-dg) 6: 12.62 (1H, s,
5-OH), 10.24 (1H, s, 4-OH), 8.07 (2H, d, J = 8.9 Hz,
H-2', 6'), 6.90 (2H, d, J = 9.0 Hz, H-3', 5'), 6.41 (1H,
d, J = 2.0 Hz, H-6), 5.55 (1H, d, J = 1.2 Hz, Rha-H-
1"), 5.43 (1H, d, J = 6.0 Hz, Glc-H-1"); '*C-NMR (125
MHz, DMSO-ds) 6: 177.6 (C-4), 161.2 (C-7), 160.0
(C-9), 159.7 (C-4"), 156.5 (C-5), 156.3 (C-2), 134.3
(C-3), 130.5 (C-2', 6), 120.3 (C-1"), 115.3 (C-3', 5"),
106.0 (C-10), 98.7 (C-6), 93.7 (C-8), 101.5 (C-1"),
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73.6 (C-2"), 75.2 (C-3"), 70.0 (C-4"), 75.9 (C-5"),
61.0 (C-6"), 98.0 (C-1""), 70.4 (C-2""), 70.6 (C-3""),
71.6 (C-4""), 70.1 (C-5""), 17.3 (C-6"") o ¥ FHL A 1 FH st
TR 5 SCHRARE LE T, Sk A 5 0 A5 )-
3-0-B-D-F i B-7-0-0-L- R 2R

wE 6: AtkAR (EAU-HEE, mp 206~
209 ‘C. ESI-MS m/z: 286 [M]". 'H-NMR (500 MHz,
DMSO-dg) 6: 7.32 (2H, m, H-2, 6), 6.60 (1H, d, J =
6.0 Hz, H-5), 3.61 (3H, s, -OCH;); "*C-NMR (125
MHz, DMSO-d¢) 6: 167.1 (-COOH), 151.1 (C-4),
147.2 (C-3), 123.5 (C-6), 121.7 (C-1), 115.0 (C-2),
112.9 (C-5), 55.6 (-OCH3). KA e FIm e 504 S5
SCHRARIE LA, % et 6y 3-FRdE-4- AR O
KH.

&Y 7. Ak CREE, mp 330~332 C,
ESI-MS m/z: 408 [M]" . 'H-NMR (500 MHz,
DMSO-dq) d: 6.80 (1H, s, 10-OH), 6.36 (1H, s, 3-OH),
6.05 (1H, s, H-12), 4.93 (2H, t, J = 3.0 Hz, H-6), 4.83
(1H, d, J = 7.2 Hz, H-2), 2.92 (1H, d, J = 7.2 Hz,
H-14), 2.76 (1H, dd, J = 7.4, 15.2 Hz, H-1a), 2.04
(1H, m, H-7), 1.84 (1H, dd, J = 8.0, 15.2 Hz, H-1),
1.12 3H, d, J = 7.2 Hz, H-16); “C-NMR (125 MHz,
DMSO-ds) 6: 176.5 (C-15), 174.2 (C-11), 170.7 (C-13),
109.5 (C-12), 100.3 (C-4), 87.7 (C-2), 86.1 (C-3), 85.1
(C-6), 68.7 (C-10), 68.1 (C-5), 66.8 (C-9), 48.6 (C-8),
40.4 (C-14), 36.3 (C-1), 35.9 (C-7), 31.9 (C-17), 289
(C-18, 19, 20), 8.1 (C-16). HFILAIEFIRHIE £ 55
RRIRE LA, SRR T AR AR A

B 8: Ik i CHEED, mp 295~297 C.
ESI-MS m/z: 424 [M]". 'H-NMR (500 MHz, DMSO-
de) 8: 7.46 (1H, s, 10-OH), 6.46 (1H, s, 3-OH), 6.07
(1H, s, H-12), 5.30 (2H, t, J = 4.0 Hz, H-6), 5.02 (1H,
d, J= 5.4 Hz, H-10), 4.92 (1H, s, 1-OH), 4.66 (1H, d,
J =174 Hz, H-2), 4.05 (1H, q, J = 7.3 Hz, H-1), 2.85
(2H, d, J = 7.0 Hz, H-14), 1.11 (3H, s, H-16); “C-
NMR (125 MHz, DMSO-dg) d: 176.6 (C-15), 174.1
(C-11), 170.7 (C-13), 109.8 (C-12), 98.6 (C-4), 92.0
(C-2), 83.1 (C-3), 78.8 (C-6), 73.9 (C-1), 71.9 (C-5),

69.2 (C-10), 67.6 (C-9), 48.7 (C-8), 41.7 (C-14), 36.8
(C-7), 32.1 (C-17), 29.0 (C-18, 19, 20), 8.0 (C-16). ¥¢
LA R Bt 5 SckAonE b, %t s
8 MY NI B

&Y 9. Bk AR (FED, ShER-BEK KN
LB . ESI-MS m/z: 360 [M]". 'H-NMR (500 MHz,
CD;0D) : 7.19 (2H, s, H-2', 6'), 6.58 (1H, d, J = 2.0
Hz, H-8), 6.34 (1H, d, J = 2.0 Hz, H-6), 3.89 (3H, s,
7-OCHj), 3.88 (3H, s, 4-OCH;), 3.81 (3H, s, 3-
OCH;); "C-NMR (125 MHz, CD;0D) §: 178.2 (C-4),
167.8 (C-7), 163.2 (C-5), 158.7 (C-9), 158.0 (C-3', 5'),
152.3 (C-2), 140.8 (C-4"), 139.8 (C-3), 127.1 (C-1),
109.5 (C-2', 6'), 107.1 (C-10), 99.3 (C-6), 93.4 (C-8),
61.1 (-OCH3), 61.0 (-OCH3), 56.8 (3-OCHj). ¥4HA
TR 4 5 SOk E ™, et 9
3, 7, 4"- = WA SEA A T
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