This article was downloaded by:

On: 30 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

Spectroscopy Letters
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713597299

Ar IeTarions . Makmwizieary laamat

L NN of ial &
SpCGuosCo

| 4 ™ o] -
| L
L_\" 1.\.\_ "

Exbir: Mok C. Mkl

)N

A New Antibacterial Sesquiterpene Glycoside and Other Bioactive

Compounds from Biebersteinia Heterostemon

J. C. Meng®; H. Lu; H. Li*; L. Yang®; R. X. Tan®

* National Laboratory of Pharmaceutical Biotechnology, Department of Biological Science &
Technology, Nanjing University, Nanjing, P. R. China ® National Laboratory of Applied, Organic
Chemistry at Lanzhou University, Lanzhou, P. R. China

@ Ty & Frarcis

Sukame 38 Mumtzers 4-% 1005

To cite this Article Meng, J. C., Lu, H., Li, H. , Yang, L. and Tan, R. X.(1999) 'A New Antibacterial Sesquiterpene
Glycoside and Other Bioactive Compounds from Biebersteinia Heterostemon', Spectroscopy Letters, 32: 6, 1005 — 1012

To link to this Article: DOI: 10.1080/00387019909350045
URL: http://dx.doi.org/10.1080/00387019909350045

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://ww.informaworld. conftermns-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, formul 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 nmaterial.



http://www.informaworld.com/smpp/title~content=t713597299
http://dx.doi.org/10.1080/00387019909350045
http://www.informaworld.com/terms-and-conditions-of-access.pdf

03:18 30 January 2011

Downl oaded At:

SPECTROSCOPY LETTERS, 32(6), 1005-1012 (1999)

ANEW ANTIBACTERIAL SESQUITERPENE GLYCOSIDE AND
OTHER BIOACTIVE COMPOUNDS FROM BIEBERSTEINIA
HETEROSTEMON
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ABSTRACT

In addition to the plant sterols P-sitosterol and daucosterol, a new
bisabolane-typed sesquiterpene glycoside and three bioactive compounds
(artemetin, geniposide and 6B-hydroxygeniposide) were characterized from the
whole plant of Biebersteinia heterostemon endemic to the Tibetan area. The
structure determination of the novel glycoside and identification of the known

phytochemicals were accomplished by a combination of modern spectroscopic
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methods. Tests of all isolates for the antimicrobial activity indicated that the
new sesquiterpene glycoside exhibited pronounced antibacterial activities against
Bacillus subtilis, Staphylococcus aureus and Pseudomonas sp. with MICs at 50,

50 and 70 pg/ml, respectively.

INTRODUCTION

Biebersteinia heterostemon Maxin. is being used in traditional Chinese
medical practice to treat a wide range of diseases such as fever, convulsions,
encephalitis and dysentery. Furthermore, the ethanol extract of the plant was
shown to be hypotensive, analgesic and immunity-regulatory [1,2]. However, very
little is known concerning the antimicrobial principle of this species. This gave us
impetus to reinvestigate the species hopefully to characterize structurally novel

and/or antimicrobial phytochemicals. The results are presented in this paper.

EXPERIMENTAL

All NMR experiments were performed on a Bruker AM 400 FT-IR
spectrometer. Mass spectra were run on a VG-ZAB-HS mass spectrometer.
Optical rotations were measured on a DXP-118 instrument. All chemicals used in
this study were of analytical grade.

The whole herb of B. heterostemon were collected in July 18, 1995, in the
suburb of Tianshui City, Gansu Province, China. A voucher specimen (GC-82E),
identified by Prof. G. L. Zhang, was deposited in the Herbarium of Lanzhou
University, Lanzhou 730000, China. The air-dried and roughly pulverized plant
material (1.1 kg) was extracted thrice at room temperature with
petroleum/Et;O/MeOH (1:1:2). Evaporation of the solvent from extract under
reduced pressure gave a syrup (28.3 g) which was chromatographed over silica gel

column with petroleum-acetone mixtures of growing polarity. Five fractions (F-
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1~F-5) were combined according to the TLC fractions. F-1 and F-5 contained nothing
of interest, and repetitious chromatography of F-2~F-4 over silica gel and
filtration over Sephadex LH-20 gave eventually 1 (19 mg), B-sitosterol (59 mg),
artemetin (23 mg), daucosterol (55 mg), geniposide (54 mg) and 6f-
hydroxygeniposide (33 mg).

The antimicrobial activity of all isolates was assayed by the method
described previously [3] using as the tested microorganisms Candida albicans,
Aspergillus niger, Epidermophyton floccosum and Escherichia coli, Bacillus
subtilis, Staphylococcus aureus, and Pseudomonas sp. Compound 1 was found to
be inhibitory to the growth of Bacillus subtilis, Staphylococcus aureus, and
Pseudomonas sp. with the MIC values being 50, 50 and 70 pg/ml, respectively.

Compound 1: a colorless gum; [a]% = -10.3° (¢ 0.001, EtOH); FAB-MS:
m/z 355 (M+H), 223 (M+H "-Iyx), 132; 'H and *C NMR data: Table 1.

15

1 R = pB-D-lyxopyranosyl
la R=H

RESULTS AND DISCUSSION

Compound 1 was assigned as a sesquiterpene glycoside by spectroscopic
methods. The molecular formula CyoH3405 was inferred from the quasimolecular
ion peak at m/z 355 (M+H") in conjunction with the 'H and ®C NMR data and
DEPT experiments. In the "H NMR spectrum of 1, the bisabola-1,12-diene moiety
was demonstrated by a set of methyl singlets at & 1.19, 1.65, 1.60 and 1.68 (the
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Table 1. "H and '*C NMR data of Compound 1 in CDClL.

C 'H(JinHz) B¢ (DEPT)
1 133.7(C)
2 537brd(2.7) 1209 (CH)
3at 1.76 m 31.1 (CHp)
3 2.03m

4 1.89 m 41.1 (CH)
50 144 m 24.0 (CH,)
508 1.83m

60t 1.73 m 26.4 (CH,)
6B 1.50 m

7 1.65 s 23.3 (CHs)
8 81.1(C)

9 1.19s 21.0 (CHs)
10 1.50,1.55m 36.0 (CHy)
11 1.91 m 22.1(CHy)
12 5.08brt(6.0) 1242 (CH)
13 1316 (C)
14 1.60 s 17.6 (CHs)
15 1.68 s 25.6 (CH;s)
T 510d(2.3) 94.4 (CH)
2 3.64brs 72.6 (CH)
3’ 3.92m 70.0 (CH)
4 3.86m 66.0 (CH)
50 3.73dd (12,1.5) 63.3 (CHa)
5B 4.01d(12)

The assignment was accomplished by a combination of COSY, HMQC,
HMBC and NOESY experiments.

latter three signals were broadened discernibly owing to the allylic and
homoallylic couplings) as well as the olefinic proton resonances at 8 5.08 (br t,
J=6.0 Hz), 5.37 (br d, J=2.7 Hz) [4]. This hypothesis was further confirmed by its
BC NMR data edited by the DEPT pulse sequences (Table 1). As tabulated, all
proton and carbon NMR signals were assigned unequivocally by the 2D NMR
techniques (COSY, HMQC, HMBC and NOESY). The presence of an oxygen

atom on C-8 was revealed by the 9-methyl singlet at 8 1.19 and the quaternary
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carbon signal of C-8 at 8 81.1. Moreover, an anomeric doublet (d, J=2.3 Hz) at 8
5.10 in the "H NMR spectrum and a set of oxygenated carbon resonance lines at
94.4 (CH), 72.6 (CH), 70.0 (CH), 66.0 (CH) and 63.3 (CH;) suggested the B-D-
lyxopyranosyloxy residue [5] which could only be assumed to be on C-8. This
assumption was further confirmed by the FAB mass spectrum of 1 which gave an
intense peak at m/z 223 produced through elimination of the lyxose moiety from
the protonated molecular ion at m/z 355. The proposed attachment of the sugar
moiety was also reinforced by the observed long range correlation of C-8 with the
anomeric proton (H-1°) in its HMBC spectrum. In order to establish the
stereochernistry at the chiral centers, compound 1 was subjected to acid hydrolysis
affording the aglycone 1a and D-lyxose which was identified by co-PC (papcr
chromatography) with the authentic sample. The aglycone 1a was identical to (-)-
anymol in the optical rotation, 'H and °C NMR spectral data [4,6]. Accordingly,
compound 1 also possessed 4S,8R-configurations. In conclusion, glycoside 1 was
(-)-anymol-8-O-B-D-lyxopyranoside which, to our knowledge, is the first
glycoside of the bisabolane-typed sesquiterpene.

The plant sterols were identified as B-sitosterol and daucosterol by direct
comparisons with authentic materials (IR, MS and TLC). The flavone was shown
to be artemetin (5-hydroxy-3,3’,4°,6,7-pentamethoxyflavone) by comparing its *C
NMR data with those in the literature [7]. This compound was reported to be
antimicrobial [8], antitumor [9], antimalarial [10], and potentiating the
antimalarial activity of artemisinin [11]. The iridoid glycosides were disclosed
to be geniposide and 6P-hydroxygeniposide by comparing their spectral data (IR,
MS, 'H and *C NMR) with those reported previously [12]. Geniposide was found
to be protective against adecrease in libido, memory loss [13], and
hepatotoxicity [14]. Moreover, both iridoid glycosides were inhibitory to the
growth of rice and lettuce seedlings [15].

The in vitro antimicrobial assay of the isolates mentioned above revealed

that the new glycoside 1 was active against Bacillus subtilis, Staphylococcus
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aureus, and Pseudomonas sp. with MICs (Minimum Inhibitory Concentration)

being 50, 50 and 70 1ig/ml, respectively.
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