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

RO — | Journal of Asian Natural Products Research
Publication details, including instructions for authors and subscription information:
Journal of . . .
. http://www.informaworld.com/smpp/title~content=t713454007
Asian Natural
Products
Research Two new quinoline glycoalkaloids from Echinops gmelinii
e Yan -Fang Su®; Yang Luo®; Cheng-Yun Guo®; De-An Guo®
s 3 @ College of Pharmaceuticals and Biotechnology, Tianjin University, Tianjin, China ® School of
/‘J “(ﬂk Pharmaceutical Sciences, Peking University, Beijing, China

L e 'f fI

Wl
@ ety -t"::
= by 4 A Ur

To cite this Article Su, Yan-Fang , Luo, Yang , Guo, Cheng-Yun and Guo, De-An(2004) "Two new quinoline glycoalkaloids
from Echinops gmelinii', Journal of Asian Natural Products Research, 6: 3, 223 — 227

To link to this Article: DOI: 10.1080/10286020310001653327
URL: http://dx.doi.org/10.1080/10286020310001653327

PLEASE SCROLL DOWN FOR ARTICLE

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

This article nay be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, |loan 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
wi |l be conplete or accurate or up to date. The accuracy of any instructions, fornulae and drug doses
shoul d be independently verified with prinmary 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/10.1080/10286020310001653327
http://www.informaworld.com/terms-and-conditions-of-access.pdf

19: 33 22 January 2011

Downl oaded At:

<" Taylor &Francis
Journal of Asian Natural Products Research, September 2004, VoL. 6 (3), pp. 223-227 healthsciences

TWO NEW QUINOLINE GLYCOALKALOIDS FROM
ECHINOPS GMELINII

YAN-FANG SU™*, YANG LUO? CHENG-YUN GUO" and DE-AN GUQ"

College of Pharmaceuticals and Biotechnology, Tianjin University, Tianjin 300072, China; *School of
Pharmaceutical Sciences, Peking University, Beijing 100083, China

(Received 4 September 2003; Revised 14 October 2003; In final form 17 October 2003)

Two new glycosidic quinoline alkaloids, 1-methyl-4-methoxy-8-(3-D-glucopyranosyloxy)-2(1H)-quinolinone (1)
and 4-methoxy-8-(3-D-glucopyranosyloxy)-2(1H)-quinolinone (2), have been isolated from the 1-butanol extract of
the aerial parts of Echinops gmelinii (Compositae). Structural elucidation of the two new glycoalkaloids was based
on their 'H, '*C, DEPT, HSQC, COSY, HMBC NMR spectra and high-resolution FAB-MS data. These two
compounds are rare examples of quinoline alkaloidal glycosides from natural sources.
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INTRODUCTION

Echinops gmelinii Turcz. (Compositae) is widespread in north China. The roots of the plant
are used in folk medicine as antipyretic and antidote to treat mastitis, lymph node
tuberculosis, and anal fistula [1]. Previous phytochemical studies on the species of Echinops
have resulted in the isolation of alkaloids, flavonoids, thiophenes, and triterpenoids [2].
The five alkaloids identified from Echinops plants are echinorine, echinopsine,
echinopsidine, echinozolinone and 7-hydroxyechinozolinone, which have quinoline or
4-quinozolinone skeletons [3—5], but none of them are glycosidic alkaloids. We report
here the isolation and structural elucidation of two new quinoline glycoalkaloids
from BuOH extract of the aerial parts of E. gmelinii, 1-methyl-4-methoxy-8-(3-D-
glucopyranosyloxy)-2(1H)-quinolinone (1) and 4-methoxy-8-(-D-glucopyranosyloxy)-
2(1H)-quinolinone (2) (Fig. 1). To the best of our knowledge, these two new glycoalkaloids
are rare examples of quinoline alkaloidal glycosides from natural sources.

RESULTS AND DISCUSSION

Compound 1 was obtained as white needles. The FAB-MS spectrum of 1 (under positive
mode) gave a quasi-molecular ion at m/z 368 and a fragment ion at m/z 206 corresponding to
[M+H]"and [M + H — 162]™, respectively, indicating that the molecule contains an odd
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2 R=H
FIGURE 1  Structure of compounds 1 and 2.

number of nitrogen atom(s) and a hexose sugar moiety. The molecular formula of C;7H;,;NOg
of 1 was determined by a strong [M + H]" ion peak at m/z 368.1355 in the high-resolution
FABMS spectrum. The "H NMR spectrum of 1 shows two methyl proton signals at §4.30 (s)
and 3.71 (s). As indicated by the shifts of the corresponding '*C signals (8 35.3 and 55.9)
obtained from the HSQC spectrum, the two signals belonged to an N-methyl group and an
O-methyl group. The six carbon signals at 6 104.0, 79.1, 78.9, 74.9, 71.2, and 62.5 (Table I)
and the anomeric proton signal at & 5.62 (d, J = 6.9Hz) suggest the existence of a
glucopyranosyl group in B-form. Acid hydrolysis of 1 and subsequent co-TLC analysis with
authentic sugar confirmed the sugar moiety was glucose. Besides the above-mentioned
methyl and glucopyranosyl signals, the DEPT-135 spectrum of 1 displays four methine
signals, while the '*C spectrum showed the presence of five quaternary carbons. Also, the
"H NMR spectrum of 1 has a set of signals typical of an AMX spin system of aromatic
proton signals (6 7.85, d, J/ = 8.0Hz; 7.11, dd, J = 8.0, 8.0Hz; 7.65, d, J = 8.0Hz) and

TABLE1 'H and '*C NMR spectral data of compounds 1 and 2 in CsDsN

1 2
No. Y 'H e 'H
2 164.6 - 165.9 -
3 97.3 6.22 (1H, s) 96.7 6.20 (1H, s)
4 162.3 - 165.1 -
5 117.3 7.65 (1H, d, J/ = 8.0Hz) 116.6 7.55 (1H, d, J/ = 8.0Hz)
6 122.5 7.11 (1H, dd, J = 8.0, 8.0Hz) 122.4 7.08 (1H, dd, J = 8.0, 8.0Hz)
7 119.0 7.85 (1H, d, / = 8.0Hz) 117.4 7.76 (1H, d, J/ = 8.0Hz)
8 147.2 - 145.2 -
9 132.4 - 130.2 -
10 119.0 - 116.8 -
N-CHj; 353 4.30 (3H, s) - -
OCH; 559 3.71 (3H, s) 55.9 3.56 (3H, s)
v 104.0 5.62 (1H,d, J = 6.9Hz) 104.0 5.54 (1H,d, J = 7.2Hz)
2 74.9 ca. 4.34 (overlapped) 75.1 ca. 4.44 (overlapped)
3 78.9 ca. 4.34 (overlapped) 71.7 ca. 4.43 (overlapped)
4 71.2 ca. 4.34 (overlapped) 71.3 ca. 4.40 (overlapped)
5 79.1 4.12 (1H, m) 79.3 4.18 (1H, m)
6 62.5 4.56 (1H, br d, J = 12.0Hz) 62.5 4.61 (IH, brd,J = 11.2Hz)

4.40 (1H, dd, J = 12.0, 5.6 Hz) ca. 4.43 (overlapped)
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FIGURE 2 Key HMBC correlations of 1.

one aromatic proton singlet at 6 6.22. Detailed analysis of the 1D and 2D NMR spectra of
1 (Fig. 2) and comparison with literature data [4,6] establish a trisubstituted 2(1H)-
quinolinone. HMBC correlations between methyl protons at 6 4.30 and both carbon signals at
0 164.6 (C-2) and 6 132.4 (C-9) confirm that the aglycone fragment possesses a quinoline
instead of an isoquinoline skeleton and that the methyl group is attached to the nitrogen.
Similarly, the methoxy group at C-4 is proved by the HMBC correlation between the
methyl proton signal at 6 3.71 and the carbon signal at 6 162.3 (C-4). Moreover,
HMBC correlation signals between the C-4 signal at 6 162.3 and both the aromatic
proton signals at 6 6.22 (H-3) and & 7.65 (H-5) further confirm the 2-quinolinone structure.
Likewise, the HMBC correlation between the anomeric proton at & 5.62 (H-1') and the
C-8 signal at 6 147.2 indicates the glycosidic position is at C-8. Therefore, the structure of
1 is unambiguously identified as 1-methyl-4-methoxy-8-(3-D-glucopyranosyloxy)-2(1H)-
quinolinone (Fig. 1).

Compound 2 was also obtained as white needles. Its positive FAB-MS spectrum gave a
quasi-molecular ion at m/z 354 (14 mass units less than 1) and a fragment ion at m/z 192,
corresponding to [M + H]* and [M + H — 162]™, respectively. Its molecular formula was
determined as C;¢H,oNOg by the [M + H]" ion peak at m/z 354.1174 in the HR-FABMS
spectrum. NMR spectra of 2 suggest one methoxy group, one glucopyranosyl group, and a
2-quinolinone skeleton, with a close resemblance to the spectra of 1. The NMR spectra of
1 and 2 differ in that the spectrum of 2 lacks the signals of a methyl group attached to the
nitrogen. Thus, we assign the structure of 2 as 4-methoxy-8-(3-D-glucopyranosyloxy)-
2(1H)-quinolinone (Fig. 1).

EXPERIMENTAL

General Experimental Procedures

Melting points were determined on a XT4A micro-melting point apparatus and are
uncorrected. Optical rotation was measured on a Perkin-Elmer Model 341 polarimeter.
IR spectra were recorded with a Hitachi 270-30 infrared spectrometer. NMR spectra were
recorded in CsDsN on a Bruker AV400 NMR spectrometer. FAB mass spectra were obtained
on a VG ZAB-HZ mass spectrometer, and high resolution FAB-MS on an Autospec-
UltimaETOF mass spectrometer. Silica gel (100—200 mesh, 200—300 mesh and GF,s4 Type
60, Qingdao Marine Chemical Co.) was used for open-column chromatography and TLC.
Spots were visualized on TLC by I, vapor.
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Plant Material

The aerial parts of Echinops gmelinii (Compositae) were collected in Shapotou, Ningxia
Province, China, in September 2001 and identified by Dr Ji Ma of Lanzhou Desert Research
Institute, Chinese Academy of Sciences, where a voucher specimen has been deposited.

Extraction and Isolation

The 95% ethanol extract of the aerial parts (3 kg) of Echinops gmelinii was concentrated and
then diluted with H,O to 2 L. The water suspension was re-extracted with light petroleum
(60-90°C), ethyl acetate and 1-butanol in turn and yielded 87 g of butanol extract.
The butanol extract was exposed to D101 macroporous resin column, eluting with a gradient
of ethanol in water (H,O, 30% EtOH, 50% EtOH, 70% EtOH, and EtOH). The 30% aqueous
ethanol eluate (29.4 g) was subjected to silica gel column chromatography and eluted with
EtOAc-EtOH-H,0 [EtOAc-EtOH-H,O 19:1:0.5 (7L), 9:1:0.5 (7L), 8.5:1.5:1 (5L),
8:2:1.5 (5L), 6.5:3.5:2.5 (5L)] to afford 58 fractions. Fractions 29-30 were treated with
MeOH and compound 1 (200 mg) was crystallized as white needles. The filtrate of fractions
29-30 and fractions 27, 28, 31, and 32 were combined and applied to open silica-gel column
and eluted with CHCl;—MeOH-H,0 (8.5:1.5:1), to furnish 1 and 2 (12 mg).

1-Methyl-4-methoxy-8-(B-p-glucopyranosyloxy)-2(1H)-quinolinone (1)

Compound 1 was obtained as white needles from MeOH, mp > 300°C, [oz]ﬁ0 —20.4°
(c 0.54, pyridine); IR (KBr) v« (cm™ ") 3494 (O-H), 2918, 1641 (C=0), 1570, 1404
(C-N), 1261, 1247, 1084, 1055, 1022, 837, 744 ; '"H (400 MHz, CsDsN) and '>*C NMR
(100 MHz, CsDsN) spectral data, see Table I, FAB-MS m/z 368 [M + H]t, 206
[M + H — 162]", HR FAB-MS m/z 368.1355 [M + H]* (calcd for C;7H,,NOg, 368.1345).

4-Methoxy-8-(B-p-glucopyranosyloxy)-2(1H)-quinolinone (2)

Compound 2 was obtained as white needles from MeOH, mp 242°C (dec.), [cv]%)0 —4.73°
(c 0.23, pyridine); IR (KBr) vpax (cm™ ') 3448 (O-H), 2924, 1642 (C=0), 1562, 1402
(C-N), 1272, 1236, 1096, 1038, 828, 740; 'H NMR (400 MHz, CsDsN) and '*C NMR
(100MHz, CsDsN) spectral data, see Table 1; FAB-MS m/z 354 [M + H]T, 192
[M + H — 162]", HR FAB-MS m/z 354.1174 [M + H]" (caled for C;¢H20NOg, 354.1189).

Acid Hydrolysis of Compounds 1 and 2

Compound 1 (20 mg) was heated in 1 ml of 1 M HCI (dioxane—H,O, 1:1) at 90°C for 2hin a
water bath. After dioxane was removed under reduced pressure, the hydrolysate and
authentic glucose were applied to the same silica-gel TLC plate. The TLC plate was
developed by CHCl;—MeOH-H,0O-acetic acid (glacial) 99.5%, AR (16:9:2:3), sprayed
with 10% H,SO, in EtOH, and heated [7]. The R; of glucose is 0.54. By the same method, the
sugar moiety of compound 2 (2 mg) was also identified as glucose.
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