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ABSTRACT

Zaleya pentandra is a well known species in the genus Zaleya. It has wide traditional medicinal uses. Zaleya pentandra is being used for treatment of stomach
diseases, respiratory tract infection and cough. For the purpose of isolation from the dried aerial parts of Zaleya pentandra was subjected to extraction with
methanol, this combined extract was concentrated and column chromatography was then carried out. The isolation and purification yielded amorphous solid
which was subjected to physical, chemical, and spectral techniques like UV, IR, '"H-NMR, “C -NMR and HREI-MS for the structure elucidation of
compound. The compound was concluded as pentandraone, a novel compound isolated for the first time from the methanolic extract of aerial part of Zaleya

pentandra.
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INTRODUCTION

Zaleya pentandra, which belongs to family Aizoaceae, has
about 1170 species and 128 genera, many of which are
cultivated in tropical Africa, South America, West India,
Mediterranean and tropical Asia. Zaleya is widely distributed
prostrate and branched herbs. A genus of about 6 species
found in Africa, Asia and Australia, only one species, Zaleya
pentandra, found in Pakistan'. The genus is enriched with
pharmacological properties. Trianthema decandra showed
hepatoprotective’, antidiabetic activity’, antioxidant activity®,
antibacterial activit}; , antimicrobial activityG, antipyretic,
analgesic and anti-inflammatory activity’. Trianthema
Portulacastrum also displayed hepatoprotective activity®,
anti-cancer propertyg, hypoglycemic, anti-hyperglycemic and
hypolimidemic'’, anthelmintic activity'' antifungal activity
and use in renal disorder'”. Literature survey of genus
revealed phytochemical constituent Trianthemine,
Trianthenol and Ecdysteroid reported from chloroform
extract of Zaleya portulacastrum''* along with Flavonoids
and phytoserolines and Ketone'. Many species of this genus
have been reported to act as folk medicine for treating
bronchial diseases, cathartic, irritant, fever, constipation,
urinary tract infection as well as dissolve the kidney and
bladder stone. The Zaleya portulacastrum is being used to
decrease the size distribution, incidence and multiplicity of
all the apparent cancerous cells. It can also be used as a
cathartic, irritant, diuretic and also break the kidney and
bladder stone'®. The plant Zaleya pentandra is used as an
astringent in snake bite and as a fodder for cattle. It’s also
used for malaria'’. Zaleya pentandra is being used for
stomach diseases'®, respiratory tract infection and cough®’.
The genus Zaleya has diverse medicinal application that
motivated us to carry out the phytochemical investigations on
this species. Herein we submit the report about the isolation
and characterization of a novel steroid hormone named as
Pentandraone.

MATERIALS AND METHODS

General

Column chromatography has been used for the purpose of
isolation with silica gel of 70-230, 230-400 mesh along with
sephadex LH-20. For TLC purpose, aluminum sheets pre-
coated silica gel 60 Fps4 (20 x 20 cm, 0.2 mm thick; E-
Merck) have been used to check the percentage purity of the
compounds. The visualization of components was observed
under ultraviolet light (254 and 366 nm) followed by Godine
reagent and 10 % sulphuric acid were used as spraying
reagent. IR spectrum was recorded by using Bruker vector-
200 spectrophotometer (v in cm ‘). EI-MS spectrum was
recorded on Jeol IMS-600H spectrometer and HREI-MS was
recorded on MET-95-XP. The 'H-NMR spectrum was
recorded by Bruker Avon-300 MHz instruments by using
TMS as internal standard. The values of chemical shift were
reported in ppm (9) units and the coupling constants (J) they
were recorded in Hz. The “C -NMR spectrum was also
recorded on Bruker Avon-300 MHz instruments.

Plant collection

The whole plant of Zaleya Pentandra was collected from
Peruwal (District Khanewal) and identified by Professor Dr.
Altaf Ahmed Dasti, plant Taxonomist, Institute of pure and
applied biology, Bahauddin Zakariya University, Multan,
Pakistan; whereas voucher specimen fl. P.235/5 for Zaleya
pentandra was deposited.

Isolation

The freshly collected whole plant material of Zaleya
Pentandra (1000 g) was shade dried ground and extracted
successively with methanol (3 x 6 L) at room temperature for
24 hours. The combined methanolic extract was concentrated
under vacuum on Rota vapor model no. Buchi-rotavapor
R.200 to yield dark brown crude extracts (35 g) which was
labeled as ZPM. The methanolic extract (35 g) was then
fractioned with column chromatography over silica gel using
step wise elution with chloroform : methanol : H,O (80 : 20 :
2) by increasing the polarity of mobile phase-Five fractions
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(1-5) were obtained. The fraction 3 (245 mg) from extract of
Zaleya pentandra was further fractionated by using column
chromatography where mixture of Chloroform: methanol:
water. (85: 15: 1) was used as eluent. Nine fractions were
obtained. The analysis of fraction 5 affords a pure compound
Pentandraone (11.4 mg). The results of the extraction along
with the abbreviations used for methanolic extracts are given
in Table 4.

Physical and spectroscopical data of the isolated
compound Pentandraone

Amorphous solid (11.4 mg), UV (MeOD) Aua nm (log €)
=275(0.17) IR vpe (KBR) cm' = 2957, 2926, 2855, 1729,
1282 "H-NMR (MeOD, 300 MHz): 87.59 (1H, d, J = 2.7 Hz,
H-1), 7.60 (1H, dd, J = 3.0, 6.0 Hz, H-2), 7.62 (1H, dd, J =
1.2, 3.1, Hz, H-3), 7.61(1H, d, J =3.3 Hz, H-4) 2.27 (1H, t, J

=72, Hz, H-9), 1.55 (2H, dt, J = 9.0, 8.1 Hz, H-11), 1.58
(2H, t, ] =82 Hz, H-12), 1.60 (2H, dt, J = 6.9, 8.3 Hz, H-
15), 1.63 (2H, dt, J = 6.8, 4.2, Hz, H-16), 2.32 (2H, ¢, J = 7.5
Hz, H-21), 0.97 (3H, t, J = 0.9, Hz, H-22), 4.20 (1H, dt, J =
5.4, 6.6 Hz, H-23), 2.25 (2H, dd, J = 5.9, 6.2 Hz, H-24), 4.16
(1H, g, J = 12.0 Hz, H-25), 3.89 (2H, q, J = 1.5 Hz, H-27),
0.86 (3H, t, J = 2.8 Hz, H-28) *C-NMR (MeOD,75.4MHz):
§129.3 (C-1), 129.4(C-2), 129.6 (C-3), 129.8 (C-4), 132.5 (C-
5), 129.4 (C-6), 132.3 (C-7), 35.3 (C-8), 48.7 (C-9), 132.5
(C-10), 26.4 (C-11), 30.1 (C-12), 132.0 (C-13), 132.4 (C-14),
30.4 (C-15), 30.6 (C-16), 136.8 (C-17), 14.0 (C-18), 25.5 (C-
19), 130.3 (C-20), 20.1 (C-21), 26.2 (C-22), 68.5 (C-23),
35.1(C-24), 70.1 (C-25), 169.3 (C-26), 66.6 (C-27), 11.4 (C-
28) EI-MS m/z (rel.int) 57.1, 91.1, 206.1, 293.1, 418. HR-EI-
MS m/z: 418.2 [M+H] " Calculated for CosH3,0;: 418).

Table 1: Results of the extraction of the plants Zaleya pentandra

Plant Name Part Used Solvent | Weight of Extract (g) | Abbreviation for the extracts
Zaleya pentandra_| Aerial parts (1000 g) | Methanol 35 ZPM
Table 2: C (75.4 MHz) and 'H-NMR (300 MHz) Spectral Data of Compound “Pentandraone”
Carbon No. Multiplicity DEPT 3C-NMR (0) H- NMR (8) J. Value
Cc-1 CH 129.3 7.59d (J=2.7,Hz H-1)
C-2 CH 129.4 7.60 dd (J=3.0,6.0 Hz, H-2)
C-3 CH 129.6 7.62 dd (J=1.2,3.1,Hz, H-3)
C-4 CH 129.8 7.61d (J=3.3,Hz, H4)
Cc-5 C 132.5 - -
C-6 C 129.4 - -
c-17 CH 132.3 531s J=(1H, s, H-7)
C-8 C 353 - -
Cc-9 CH 48.7 227t (J =172, Hz, H-9)
c-10 C 132.5 - -
C—-11 CH, 26.4 1.55dt (J=9.0,8.1,Hz H-11)
Cc-12 CH, 30.1 1.58t (J=8.2, Hz, H-12)
Cc-13 C 132.0 - -
C-14 C 132.4 - -
C-15 CH, 304 1.60 dt (J =6.9Hz, 8.3, H-15)
C-16 CH, 30.6 1.63 dt (J=6.8,42Hz,H-16)
c-17 C 136.8 - -
C-18 CH; 14.0 0.89 s
Cc-19 CH; 25.5 0.90s
C-20 C 130.3 - -
Cc-21 CH, 20.1 2.32¢q (J =7.5 Hz, H-21)
Cc-22 CHj 26.2 0.97t (J=0.9, Hz, H-22)
C-23 CH 68.5 4.20 dt (J =54, 6.6 Hz, H-23)
C-24 CH, 35.1 2.25dd (J=5.9,6.2 Hz, H-24)
C-25 CH 70.1 4.16 q (J =12.0 Hz, H-25)
C-26 C 169.3 - -
c-27 CH, 66.6 3.89¢q (J =1.5, Hz, H-27)
C-28 CH; 114 0.86t (J =2.8, Hz, H-28)

Figure 1: Structure of compound (Pentandraone: CysH3,03: 418)
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RESULTS AND DISCUSSION

The isolated compound was obtained as amorphous solid
from the methanolic extract of Zaleya Pentandra. The IR
spectrum of compound, the absorption bands at 1726 cm™ is
due to carbonyl group function. The stretching was observed
at 2855 cm™ due to Sp’ C-H and at 2926 cm™ indicated the
presence of Sp? C-H. From the study of mass spectrum, the
molecular formula was calculated as C,3H3;0; through
HREIMS showing molecular ion peak [M + H]" at m/z 418
(calculated for C,3H3403. 418). The UV spectrum in MeOH
displayed Amax at 275 which showed the presence of
conjugation and unsaturation system in molecule. The 'H-
NMR spectrum of compound has displayed a peak for
aromatic proton at & 7.59 (1H, d, J = 2.7 Hz), 7.60 (1H, dd, J
=3.0, 6.0 Hz), 7.62 (1H, dd, J = 1.2, 3.1Hz), 7.61(1H, d, J =
3.3 Hz), hydrogen belonging to lactone appeared at & 4.20
(1H, dt, J = 5.4, 6.6 Hz), 6 4.16 (1H, q, J = 120 Hz) , a
singlet of alkene proton appeared at 65.31 (1H, s), aliphatic
proton also appeared at & 1.18. The methyl protons gave
signal at 6 0.86 (3H, t, J = 2.8 Hz), § 0.89 (3H, s), 0.90 (3H,
$) 5 0.97 (3H, t, ] = 0.9 Hz). The C -NMR spectrum of the
compound revealed twenty eight carbon atoms consisting of
four methyl, eight methines, seven methylenes, 9 quaternary
carbon items. The downfield signal at $129.4-132.5 showed
the presence of aromatic carbon. The downfield signals found
at 0169.3 clearly indicated the presence of C=0 carbon. The
presence of the lacton carbons was indicated at & 70.1. The
values of PC- NMR (75.4 MHz) and 'H-NMR (300 MHz)
spectral data of compound “Pentandraone” are shown as
follows. (Table 2) On the basis of spectral data, the structure
of compound was established as [3— ethoxy — dihydro-5-
((1E)-1-(11, 12, 15, 16 —tetrahydro-6, 8-dimethyl-8H-
cyclopenta (a) phenanthren- 17 (9H) — ylidene) propyl) furan
-2(3H)-one] and it was found to be a novel natural product. It
was named on the basis of the species as pentandraone.

(Figure 1)
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