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ABSTRACT

Ethnomedical survey of plants used for the treatnmértuberculosis in North Eastern Nigeria was uridken
primarily for the purpose of documentation and strieg for possible drug leads. The leaves of Slersetigera
has been implicated in the folkloric treatment afb@rculosis by the Fulani people of Bauchi stat@eNa.
Preliminary phytochemical screening of the leaveS.osetigera (sterculiaceae) revealed the preseficgeroids,
terpenoids, tannins, fatty acids and cardiac glydes, alkaloids and flavonoids were not detectadhis work, the
pulverized leaves of S. setigera was defatted lic w@mceration with hexane and then exhaustivelyaete¢d with
dichloromethane. The Dichloromethane soluble exti@as subjected to normal Phase column chromatdgrap
(NPCC) using gradient elution. Further purificatided to isolation of colourless, shiny needle-ldtgstals which
was subjected to physical, chemical and spectrdscapalyses using IR, ‘H-NMRJC-NMR and GC-MS. The
compound was confirmed to be Stigmast-5i03(5-sitosterol) (1), a known sterol hitherto unrepatten S.
stigera leaves.
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INTRODUCTION

Natural products continue to play a significanerol the drug discovery and development process,péamts are
recognized as a reservoir of myriads of active -amyttobacterial natural producf&, 2]. Overtime, folkloric
medicine has had the chance to become refined lmasedficacy and safety. It has been hypothesihad plants
that were used in the past and are still used tadayeat microbial infections are more likely tontain anti-
microbial principle(s) than plants that have noémaised continuously [3]. Undoubtedly, many highkants can
serve both as potential antimicrobial crude drugsvall as a source of new anti-infective and chée@tpeutic
agents.

Sterculia setigerds a tree, wide spread in the savannah area gdidabAfrica, which is often characterised of
stoney hills. It is deciduous, grows up to 12m higtd 15m in girth. The bark is pale purplish, srhoetth thin
scales which peel off expose yellowish patchesdiexugummy sap. The Hausa people of Northern Nigefer to

it as Kukkuki; Bo’poli in Fulani and Sugubo in KamuThe plant has been used in fokloric treatmédntalaria,
Jaundice, Measles, Syphilis, Tuberculosis and L®p[é,5]. Very little information is available imé literature on
phytochemicals and pharmacological properties @f ldaves ofS. setigeracompare to its roots, seeds and
stem/bark.  Anti-tubercular activity of the plantales extract against virulent strains Miycobacterium
tuberculosis Hz3/Rv (ATCC27294) in Alamar blue assay has been red@i. The primary aim of this research is
to identify and characterize the bioactive metabslfrom the leaves &terculia setigeraThis paper reports on the
isolation and characterization of Stigmast-5-@me8 a known phytosterol but not previously repdrie Sterculia
setigera
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MATERIALSAND METHODS

Fresh leaves obterculia setigeravere collected in July, 2011 at Nar village (Hill side,, Bauchi state. The plant
was taxonomically identified anauthenticated by Dr. I. /dulkareem of the department of Horticulture, Fed
College offorestry, Jos, Plateau si, Nigeria. The plant material were aried and pulverized into crse form.

Extraction and isolation of the compound

250 g ofthe plant material was defat with hexane for 76 hours by cold maceratidhe marc was extensive
extracted with dichloromethane fanother 76 hours. The teaict was concentrated in vac using rota vapour and
stored in refrigerator (yield 2.5%).

The chloroformextract was chromatographed on Silica gel (C-0.63mm; 230400mest Product of Marc KGa A;
64271 Darmstadt, Germany).rd&lien elution of Hexandzthylacetate (5% stepwise increase) afforded
fractions. Thin layer chromatography (TLwas used to monitor the elies, similar fractics were pooled together.
Further purification of fraction 124 (which gave single spot with trace$ impurity) on a smaer column
(360x15mm) affordeé shiny colourles needle-like crystals coded IBF018 (64 mBepeated TLC of the cryste
in solvent systems of varying poliy gave single spot confirming homeeity. The meltingpoint of the crystal
was determined on a Fein Elmel141 polarirmeter in chloroform selection (183€°C). The structure was
comfirmed by NMR spectrdHl, *C, DEPT), IR and GL-MS. Spectra (Perkin Elnfarto System).

Phytochemical method
The presence of steroidas confirmed usingtandard phytochemical methodsa({wski and Liebermnn
Burchard reaction) as describeditaratuie [7].

Fig. (1) Stigmast-5-en-3p-ol

RESULTSAND DISCUSSION

IBFO18 was isolated as a white crystalline compoung, m3:-13%c. The IR spectra showed absorption banc
3372.4cnit; characteristic of Q4 stretchin. 2940.5 and 2865.6¢mabsorptionsre attributed to alipltic CH, and
CH stretching respectivelyThe absorption frequency at 1037 signifies cycloalkane, while 1063.34¢*
indicates C-O stretchOther absorption frequencies include 1641." as a rsult of carbo-carbon double bond
stretching, however, this bond is weak. Thabsorption frequencies are agreebléhbse reported of stigm-5-en-
3p-ol [8].

The mass spectra of IBF18 suggested a molecularularof (;gHsqO as deduced from the mespectrum (observe
m/z 414.73[M+H]).

IBFO18 showed positiv8alkowski’s and Liebermann-Burchard reaction confirmitsgsteroidal natu.. The’H and
13C NMR values for all the protons and carbons wessigned on the basis of COSY, HMQC and HM
correlation and were shown irafile .

The ™ NMR Spectraof IBF18 shows that the compound has six methg@yes methylene and three quatern:
cabons with a hydroxyl group. The carbons of alker@gugated are ¢140.7ppm (C5) ad 121.7ppm (C6) which
was confirmed from th€C NMR. The structure was simulated to obtain chemicatskif bothproton and carbon.
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IBF018 was confirmed stigmast-5-ef-8l (B —sitosterol) on the basis of comparison of expental and simulated
data. The data is in accord with previously rembrdata for stigmast-5-erl [8-10].

Steroids are essential secondary metabolites aydhi#gve been isolated in a number of plants. Theymaolved in

the synthesis of many important hormones like psteggene, androgens, estrogens, corticoids, angeirsynthesis
of vitamin D; The pharmacological activities of steroids as asteoarthritic, anti-hypercholesterolemic, cytotoxi
anti-tumour, hypoglycaemic, anti-mutagenic, antidaxit and anti-inflammatory have been reportediterdture

[8,11,12]. Steroids isolated from plants have biegplicated in a number of reviews of reported angicobacterial

natural products as the anti-tubercular agents, significant minimum inhibitory concentrations [15].

Table 1. *H and *C NMR Chemical Shrift valuesfor stigmast-5-en-3g-ol (1) recorded in CDCI3

Position Group H =C

1 CH2 1.48| 37.2
2 CH2 1.56| 32.9
3 CH 3.40( 71.8

4 CH2 227 423
5 C - 140.7
6 CH 5.37| 121.7|
7 CH2 2.03| 29.7
8 CH 1.50| 31.6

9 CH 1.49| 50.1

10 C - 36.5

11 CH2 1.45] 21.0
12 CH2 1.49| 39.7
13 C - 42.3

14 CH 1.5 56.7

15 CH2 1.60| 24.3
16 CH2 1.80] 29.1
17 CH 1.47| 56.0
18 CH3 0.70[ 39.7
19 CH3 1.02] 194
20 CH 1.62| 33.9
21 CH3 0.92| 26.0
22 CH2 0.86| 45.8
23 CH3 1.05] 23.0
24 CH 150 11.9
25 CH 1.70( 29.7
26 CH3 0.82| 19.8
27 CH3 0.85| 19.0
28 CH2 1.04| 187
29 CH3 0.87] 11.8
30 OH(C; position) | 2.00 -

Assignments made on the basis of COSY, HMQC andHidBelations; chemical shift values are in 0 (proupling constants are in HZ.
CONCLUSION

Secondary metabolites are responsible for the warimoactivity observed by the indigenous peoplengdicinal
plants. The occurrence of biologically active sigrim Sterculia setigerdeaves provides credence for its use in
several tradition remedies.
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