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Abstract

Context: Genista microcephala Coss et Dur is a plant that grows in
northern of Algeria. The Genista species show interesting biological
properties.

Aims: To study phytochemically of the aerial parts of G. microcephala
and search new compounds with pharmacological interest.

Methods: Aerial parts of G. microcephala were extracted using
chloroform. The extract was purified by several chromatography
processes. Isolated compounds were analyzed by the usual spectroscopic
methods and 2D NMR technics.

Results: From the chloroformic extract of the air parts of Genista
microcephala (Leguminosae) two known components were obtained. The
structures of these compounds were oleanolic acid (1), alpinum jsoflavone
(2) elucidated by the usual spectroscopic methods and 2D NM
and by comparison with literature data.

Conclusions: Two known components were obtained frd
chloroformic extract of the air parts of Genista microcephala bu¥
have not previously been reported from this specig
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Isoflavone and triterpenoid from Genista microcephala

INTRODUCTION

MATERIAL AND METHODS

The species Genista microcephala Coss et Dur.
belongs to the genus Genista of the family
Fabaceae, also called Leguminosae. The genus
Genista consists of 100 species predominantly
distributed in the Mediterranean area and
Western Asia (Noccioli et al, 201). Among these
species, 23 grow in Algeria including 11 endemics
distributed particularly in the Northern parts of
the country (Quezel and Santa, 1963). Previous
phytochemical investigations on the Genista
genus indicated the presence of alkaloids (Kirch et
al., 1995; Pistelli et al., 2001 ; Martins et al., 2005 ; Zellagui et
al., 2003); flavonoids, isoflavonoids (Pistelli et al.,
1998 ; 2000; Giachi et al., 2002; Mekkiou et al., 2005; Tosun
et al,, 2009), which are chemotaxonomic markers of
the genus (Harborne, 1994) and recently saponins
(Boutaghane et al., 2013).

The genus Genista have recently attracted the
attention of various authors for their phyto-
chemical and biological properties, particu
antidiabetic (Rauter et al, 2005 2009),
inﬂammatory, antiulcer (llarionov et al., 1979; Rainov
et al, 1983) spasmolytic, antioxid
estrogenic (Luczkiewicz and Glod, 204

acid (1) and
> 1). All compounds
eXtensive spectroscopic

their spectral d3§& with the literature. To our best
knowledge, this is the first report of oleanolic
acid (1) and alpinum isoflavone (2) in Genista
microcephala.

http://jppres.com/jppres

General method

Silica gel 60 (230-400 mesh, Merck Kieselgel)
were used for flash and column chromatography,
respectively. Analytical TLC were performed on
silica gel (Merck Kieselgel 6g and visualized

astern Algeria). The plant was
rof. Oudjehih Bachir, Agronomic

Extraction and separation

Dried and powdered aerial parts of Genista
microcephala (2.5 kg) were extracted in a Soxhlet
apparatus with petroleum ether, chloroform and
butanol in turn, to obtain the etheropetrolic
extract (8 g), the chloroformic extract (16 g) and
the butanolic extract (50 g), respectively.
Chloroformic extract was subjected to silica gel
column chromatography using a mixture of
petroleum ether/ethyl acetate (EP/AcOEt) of
increasing solvent polarity as eluent. The
fractions 95-96 (80 mg) were subjected to a
precipitation with ethyl acetate give compound
(1) (10 mg). The fractions 133-135 (90 mg) were
subjected to thin layer chromatography with
eluent petroleum ether/ethyl acetate (85/15) give
compound (2) (20 mg).
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RESULTS AND DISCUSSION

Column chromatography of the chloroformic
extract led to the isolation of two known
constituents (Fig. 1). They were identified by
using spectroscopic methods including ESI-MS,
1D and 2D NMR analysis and also by comparing
experimental data with those described in the
literature as oleanolic acid (1) and alpinum
isoflavone (2).

(1) (2)

Figure 1. Chemical structures of oleanolic acid (1) and alpinum
isoflavone (2).

Compound (1) gave positive, showed
molecular ion at m/z 456 correspaading to
C30H4503. The 'H-NMR spectru
tertiary methyl groups at §H 0.76

Compound (2) was obtained as needle-shaped
crystal. It gave a positive showed a molecular ion
at m/z 336 corresponding to C,,H,cOs. It melted
at 213°C, which was identical to that reported for
alpinum isoflavone. It was found to be soluble in
ethyl acetate, chloroform, acetone and methanol.

http://jppres.com/jppres
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The 'H NMR spectrum (Table 2) of compound
(2) revealed well-resolved signals typical of an
isoflavone nucleus having a pyran ring. Thus the
'H NMR spectrum showed a pair of doublets (J=
10.0 Hz) centered at 8y 5.52 and 6.72 and a sharp
singlet of six proton intensity at 8y 1.47 these
were assigned to a 2,2-dimethylchromene ring
system.

Table 1. °C and 'H NMR da

Position 8¢ (ppm)

1 38.4

27.2

CH
C

23.0 CH2

122.4 CH 5.28 (t, J=3.5Hz, H-12)

143.8 C

393 C

27.7 CH2

23.4 CH2

46.0 C

411 CH 2.82 (dd, J=13.6, 4.14 Hz)

46.1 CH2

30.7 C

33.9 CH2

32.4 CH2

28.1 CHs3 0.99 s

15.5 CHs3 0.76 s

15.3 CH3 0.92 s

17.1 CH3 0.78 s
27 25.9 CH3 114 s
28 181.0 COOH
29 33.1 CH3 0.01 §
30 23.6 CH3 0.93 s

The characteristic C-2 proton of the isoflavone
skeleton was evident as a singlet at 8y 7.81 (‘H).
The 'H NMR spectrum also displayed a pair of
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doublets (J=8.62 Hz), each integrating for two
protons, at 8y 6.91 and 7.36, which were assigned
to the H-3" & H-5" and H-2" & H-6" of the para-
disubstituted aromatic nucleus. The relatively
upfield resonance 8y 6.32 of H-3' and H-
5'suggested the presence of an oxygenated
substituent at C-4'. This was substantiated by the
presence of a broad singlet at 8y 5.62 (*H), due to
a hydroxyl group proton. The remaining two
signals at 8y 1318 and 6.34 (each 'H) could be
attributed to the chelated hydroxyl group proton
at C-5 and H-8, respectively. This hypothesis is
confirmed by HMBC, which show that proton at
Oy 6.32 correlated with three carbons at 8¢ 159.45,
157.31, 106.12 attributed respectively to C, C,, C,,.
On the basis also of the above spectral data
and by comparison of these values with those
reported for alpinum isoflavone (Martinez et al., 1982;

Table 2. ®C and 'H NMR data of compound (2) in CDCI

Isoflavone and triterpenoid from Genista microcephala

Hernandez et al., 2000; Rahman et al., 2007) the identity
of the compound (2) was confirmed as alpinum
isoflavone, and this is the first report of its
isolation from Genista microcephala.

CONCLUSIONS

The chemical study of the aerial parts of

spectroscopic st

published data

Position 8¢ (ppm) Sy (ppm) [(Hz) MBC (H ) COSy
2 152.42 7.818 ’ C-10, C-1

3 122.21 -

4 180.99

5-OH 156.92 C-4, C-5, C-6, C-7, C-10

736 d 8.62
6.91d 8.62
6.32s

6.95 d8.62
6.37d 8.62

5.62 d 10.0
6.72d 10.0
147s

1.47

C-7, C-9, C-10

C-3,C-4, C-6 H-3’
C-1,C-¢4,C-5 H-2’
C-4, C-6, C-7, C-9, C-10, C-4”

C-1,C-¢4,C-5 H-6’
C-3,C-2°, C-4 H-5’
C-6,C-7,C-2",C5”, C6” H-4”
C-6, C-6, C-2”7, C-5”, C-6” H-3”

C—7, C_ZH, C‘}”, C—4”, C_6n
C'7, C'Z”, C'3”, C'4”, C_Sn
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