This article was downloaded by:

On: 22 January 2011

Access details: Access Details: Free Access
Publisher Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

e Journal of Asian Natural Products Research
Publication details, including instructions for authors and subscription information:
Journol of htto: : .
4 p://www.informaworld.com/smpp/title~content=t713454007
Asian Natural
Products
Research A pair of 3-epimeric physalins from Physalis alkekengi L. var. franchetii
e L1 Qiu*; Zhi-Hu Jiang®, Hong-Xia Liu* Li-Xia Chen® Xin-Sheng Yao?; Feng Qiu®
it 3 2 Department of Natural Products Chemistry, School of Traditional Chinese Materia Medica, Shenyang
HJ “(ﬂk Pharmaceutical University, Shenyang, China
e Vo
rlf"- i 1':- 'Jl
‘.-.—”' - ! .:--_”
"'.5 ¥ g \:;:‘ -
PRI o\ P
= - g o Lt' v

To cite this Article Qiu, Li, Jiang, Zhi-Hu , Liu, Hong-Xia , Chen, Li-Xia , Yao, Xin-Sheng and Qiu, Feng(2008) 'A pair of
3-epimeric physalins from Physalis alkekengi L. var. franchetii', Journal of Asian Natural Products Research, 10: 9, 881 —
885

To link to this Article: DOI: 10.1080/10286020802144735
URL: http://dx.doi.org/10.1080/10286020802144735

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://ww.informworld. confterns-and-conditions-of-access. pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, |oan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
will be conplete or accurate or up to date. The accuracy of any instructions, fornmul ae and drug doses
shoul d be independently verified with primary sources. The publisher shall not be liable for any |oss,
actions, clainms, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.



http://www.informaworld.com/smpp/title~content=t713454007
http://dx.doi.org/10.1080/10286020802144735
http://www.informaworld.com/terms-and-conditions-of-access.pdf

18: 53 22 January 2011

Downl oaded At:

Journal of Asian Natural Products Research,
Vol. 10, No. 9, September 2008, 881-885

Taylor & Francis
Taylor & Francis Group

A pair of 3-epimeric physalins from Physalis alkekengi L. var. franchetii

Li Qiu, Zhi-Hu Jiang, Hong-Xia Liu, Li-Xia Chen, Xin-Sheng Yao and Feng Qiu*

Department of Natural Products Chemistry, School of Traditional Chinese Materia Medica, Shenyang
Pharmaceutical University, Shenyang 110016, China

(Received 20 November 2007; final version received 3 April 2008 )

A pair of new 3-epimeric steroids possessing a rare 13,14-seco-16,24-cycloergostane
skeleton, 3a-methoxy-2,3-dihydro-4,7-didehydrophysalin B (1), and 3B-methoxy-2,3-
dihydro-4,7-didehydrophysalin B (2) were isolated from the 60% EtOH extract of the
stems and leaves of Physalis alkekengi L. var. franchetii. Their structures were characterized

on the basis of spectral evidence.

Keywords: Solanaceae; Physalis alkekengi L. var. franchetii; 3o-methoxy-2,3-dihydro-
4,7-didehydro-physalin B; 33-methoxy-2,3-dihydro-4,7-didehydrophysalin B

1. Introduction

The calyces of Physalis alkekengi L. var.
franchetii (Chinese name: Jindenglong) are
used as a traditional Chinese herbal medicine
for the treatment of sore throat, cough, eczema,
hepatitis, urinary problems, and tumors [1].
Physalins, a class of steroidal constituents from
P. alkekengi L. var. franchetii, which possess a
rare 13,14-seco-16,24-cycloergostane skel-
eton, are known to be one of the major
bioactive components. Pharmacological
studies demonstrated that physalins have anti-
mycobacterial [2], immunomodulatory [3],
anti-tumor [4], and anti-inflammatory [5]
activities. The unusual steroids and variety of
biological activities of P. alkekengi L. var.
franchetii prompted us to extend our studies to
this plant. In our previous study, we reported
four known steroidal constituents, physalins D,
L, O, and 4,7-didehydroneophysalin B from the
calyces [6], and further investigation on the
stems and leaves of P. alkekengi L. var.
franchetii led to the isolation of a pair of new

3-epimeric physalins. This paper describes the
isolation and structural elucidation of the two
new compounds.

2. Results and discussion

Compound 1 was a yellowish powder and its
molecular formula, C,oH3,0;p, was deter-
mined based on HRESIMS at m/z 563.1888
[M + Na] " in combination with the 'H and '*C
NMR spectral data. The '"H NMR spectrum
showed signals for three methyls at 6 0.99 (3H,
s,H-19), 1.16 (3H, s, H-28), and 1.77 (3H, s, H-
21), one oxygenated methylene at 6 4.35 (1H,
dd, J = 13.6, 4.6 Hz, H-27), and 3.66 (1H, d,
J = 13.6Hz, H-27). The '>C NMR spectrum
displayed carbon signals for two ketonic
carbonyls at 6 212.2 (C-1) and 208.6 (C-15),
two lactonic carbonyls at 6 171.6 (C-18) and
1673 (C-26), three oxygenated quaternary
carbons at 6 78.8 (C-13), 80.4 (C-20), and 80.9
(C-17), one oxygenated methine carbon at &
76.5 (C-22), and one oxygenated methylene
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carbonat 661.4 (C-27). The NMR spectral data
of 1 were closely comparable to those of
physalin B,[7] suggesting that 1 was also a
physalin compound, and the difference
between them was the substituent pattern in
A/B rings. The NMR spectral data of 1
displayed a conjugated diene system composed
of a disubstituted double bond (6 6.24, 6.00 and
128.8, 125.9) and a trisubstituted double bond
(6 5.74 and 1422, 125.4) in addition to a
methoxyl group (6 3.27 and 55.5). The HMBC
correlations from H-4 at § 5.74 to C-2, C-10,
and C-6, from H-7 at 6 6.00 to C-5, C-9, and
from H-6 at 6 6.24 to C-4, C-10, and C-8
corroborated the conjugated diene system was
located at C-4 and C-5, C-6, and C-7. The
HMBC correlations from CH30-3 (6 3.27) to
C-3, from H-23(3 2.93), H-2a (6 2.45) to C-3,
C-1, and from H-3 (6 4.23) to CH30-3, C-1
indicated that the methoxyl group was located
at C-3. The NOESY spectrum of 1 showed
correlations of H-19 and H-23, H-3 and H-243,
CH;0-3 and H-2aq, indicating the a-configur-
ation of 3-methoxyl group. Thus, the structure
of 1 was characterized to be 3a-methoxy-2,3-
dihydro-4,7-didehydrophysalin B (Figure 1).
Compound 2 was a yellowish powder
with a molecular formula of C,9H3,0
established by HRESIMS at m/z 563.1888
[M + Na]* in combination with the 'H and
3C NMR spectral data. Comparison of the
'"H and 'C NMR spectral data of 2 with
those of 1 suggested that 2 was the 3-epimer
of 1. This conclusion was further supported
by the HMBC correlations from CH30-3 to

o
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Figure 1. Selected HMBC and NOESY correlations of compound 1.

C-3, and H-3 to CH;0-3, C-1, C-4, and C-5.
Severely, overlapping of the signals of H-2a
and H-2B in the '"H NMR spectrum (in
DMSO-dg) of 2 disturbed the determination
of the configuration of the CH30-3, thus, the
'"H, '3C, HSQC, HMBC, and NOESY
spectra of 2 were remeasured in CDCl;.
The NOESY spectrum (in CDCl3) of 2
exhibited NOE correlations of H-19 (6 1.38)
with H-2 (8 3.06), and H-3 (6 4.23) with
H-2a (6 2.88), supporting the B-configur-
ation of the 3-methoxyl group. Therefore,
the structure of 2 was established to be
3B-methoxy-2,3-dihydro-4,7-didehydrophy-
salin B (Figure 2).

3. Experimental
3.1 General experimental procedures

Melting points were measured on a Yanaco
Mp-S3 micromelting point apparatus and are
uncorrected. UV spectra were recorded with a
SHIMADZU UV 2201 spectrophotometer,
and optical rotations were measured with a
Perkin-Elmer 241 polarimeter. NMR spectra
were performed on Bruker ARX 600 spec-
trometer, using TMS as an internal standard.
ESI-MS data were measured on an Agilent
1100-LC/MSDTrapSL mass spectrometer and
HR-ESI-MS data were measured on an
Agilent 6210 TOF mass spectrometer. Silica
gel GF254 prepared for TLC and silica gel
(200-300 mesh) for column chromatography
(CC) were obtained from Qingdao Marine
Chemical Company, Qingdao, China. Sepha-
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» X NOE



18: 53 22 January 2011

Downl oaded At:

Journal of Asian Natural Products Research 883

/" X HMBC (in DMSO-dg)
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Figure 2. Selected HMBC and NOESY correlations of compound 2.

dex LH-20 was a product of Pharmacia Co.,
Sweden. Rp-18 (40—75mm) silica gel was
purchased from Merck Chemical Ltd., Darm-
stadt, Germany. Preparative HPLC (PHPLC)
was carried on a Waters 600 apparatus with a
preparative reversed phase C18 column
(Inertsil Prep-ODS 20 X 250 mm, 10 pm,
GL. Sciences Inc., Torrance, USA).

3.2 Plant material

The dried stems and leaves of P. alkekengi L.
var. franchetii were collected in September
2004, in the locality of Yilan, Heilongjiang
Province, China and were authenticated by
Prof. Qishi Sun, Department of Pharmaceutical
Botany, School of Traditional Chinese Materia
Medica, Shenyang Pharmaceutical University.
A voucher specimen (Collection No.
20041018) has been deposited in the herbarium
of the Laboratory of Natural Products Chem-
istry, Shenyang Pharmaceutical University.

3.3 Extraction and isolation

The dried stems and leaves (7kg) of P.
alkekengi L. var. franchetii were extracted
with 60% EtOH (20L X 2) under reflux and
about 1000 g extract was obtained, which was
suspended in water and then partitioned with
cyclohexane, EtOAc, and n-BuOH succes-
sively. The EtOAc extract was evaporated
under vacuum to give a gummy solid (180 g).
EtOAc extract (180g) was chromatographed

on silica gel column using gradient solvents of
CHCI5-MeOH as eluents to yield fractions 1-9.
Fraction 3 was subjected to silica gel column,
eluting with gradient solvents of cyclohexane—
EtOAc system to give fractions 31-39.
Fraction 36 was chromatographed on Sephadex
LH-20 [CHCI3—MeOH (1:1)] to yield three
subfractions (fractions 361—-363). Fraction 363
was submitted to preparative HPLC
[MeCN/H,0 (45:55), flow rate 8.0 ml/min] to
yield fraction 3631 and fraction 3632, both of
which were further purified by preparative TLC
[cyclohexane-EtOAC (1:2)] to obtain 1 (27 mg,
R;=0.60) and 2 (15mg, Ry = 0.63),
respectively.

3.3.1 3a-Methoxy-2,3-dihydro-4,7-
didehydrophysalin B (1)

Yellowish  powder, mp 265-266°C;
[«]*}, — 55.0 (c = 0.14, MeCN); UV (MeCN)
Amax M (log €): 232 (4.20); 'H and >C NMR
(DMSO-dg) spectral data (see Table 1); ESIMS
miz: 575 [M + Cl]~, 563 [M + Na]™; HRE-
SIMS m/z: 563.1888 [M + Na]™ (caled for
C>oH3,0;¢Na, 563.1893).

3.3.2.  3B-Methoxy-2,3-dihydro-4,7-
didehydrophysalin B (2)

Yellowish  powder, mp 234-235°C;
[@]®}, — 106.0 (¢ =0.10, MeCN); UV
(MeCN) Apax nm (loge): 229 (4.20); 'H and
13C NMR (DMSO-dg) spectral data (see Table
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Table 1.
150 MHz for '3C).

L. Qiu et al.

"H and '*C NMR spectral data of compounds 1 and 2 (8 in ppm, J in Hz, 600 MHz for 'H and

1 (in DMSO-dg)

2 (in DMSO-dp)

2 (in CDCl3)

No. 130 q 13 q 13 H
1 212.2 211.0 213.3
2 437 (o) 2.45dd, 12.7, 7.5 434 () 2.66 m 41.8  («)2.88 dd, 12.2, 8.0
(B) 2.93 dd, 12.7, 5.8 (B) 2.66 m (B)3.06 dd, 12.2, 7.1
3 75.8 423 brt, 6.5 742 4.15dd, 9.5, 4.7 77.8 4.23dt, 34,74
4 125.4 5.74 br s 1228 5.87d,5.3 1240 5.64d,3.2
5 142.2 145.1 142.1
6 128.8 6.24 dd, 10.3, 2.8 129.0 6.25dd, 10.2,2.7 128.0 6.14dd, 10.3,2.3
7 125.9 6.00 d, 10.3 1264 6.02d, 10.2 126.7 6.19brd, 11.0
8 449 2.65m 450 2.65m 442 2.75brd, 10.5
9 33.9 3.10 m 33.6 3.05 322 285m
10 50.3 50.3 51.4
11 22.1 1.78 m 21.6 193 m 253 1.59m
0.90 m 0.89 m 1.24 m
12 24.5 1.96 m 245 190 m 259 232m
1.38 m 1.37 m 232 m
13 78.8 78.7 80.1
14 105.7 105.7 106.4
15 208.6 208.6 207.8
16 53.6 2.86 s 534 2.87s 55.6 2.18s
17 80.9 80.9 81.0
18 171.6 171.6 171.9
19 16.4 0.99 s 172 099 s 20.6 1.38s
20 80.4 80.4 80.6
21 21.7 1.77 s 217 1.75s 214 1955
22 76.5 4.58 m 764 457 m 77.0 4.54 m
23 31.2 2.12.dd, 11.0, 3.5 31.2 2.124dd, 14.5, 3.4 329 2.04m
1.93 m 1.93 m 2.04 m
24 30.7 30.7 31.2
25 49.3 2.96d, 4.1 493 296d,4.3 509 2484d,43
26 167.3 167.2 166.4
27 61.4 4.35dd, 13.6, 4.6 61.4 4.34dd, 13.6,4.5 61.2 4.62dd, 13.4,4.6
3.66 d, 13.6 3.67d, 13.6 3.83d, 13.4
28 24.4 1.16 s 244 1.16s 26.5 1.27s
29 55.5 3.27s 55,5 321s 562 340s
(3-OCHy) 6.50 s
13-OH 6.56 s
1); ESIMS wm/z: 539 [M — H] , 541 References
[M + H]*; HRESIMS m/z: 563.1888 [1] Chinese Pharmacopoeia Committee, in Phar-
[M + Na]™ (caled for C,oH3,0,0Na, macopoeia of The People’s Republic of China,
563.1893). (Chemical Industry Press, Beijing, 2005), Vol. 1,
p. 250.
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