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ABSTRACT

The main objective of this work was to isolate and characterize the natural products from stem of Sapium ellipticum.
This powdered plant material was gradiently extracted using petroleum ether, chloroform and acetone using a
soxhlet extractor. The chloroform extract was subjected to column chromatography over silica gel using petroleum
ether and ethyl acetate as eluents. Three compounds were isolated in the pure form. The IR, *H NMR, *C NMR and
DEPT-135 spectra of the compounds were recorded. A pair of broad singlet protons appeared in the *H NMR
spectra at 6 4.604 and 4.730(1 H each) for compound 1. Smilar peaks at 64.587 and 4.709(1H each) were seen for
compound 2 also. This was indicative of the exomethylene group present in the case of lupane class of triterpenoids.
Compound 1 was characterized as Lupeol acetate and compound 2 as Lupeol based upon on the other significant
data from 'H NMR, *C NMR and DEPT-135 spectrum and also from comparison of this obtained data with
published values. The *H NMR spectrum of compound 3 showed characteristic values to that for a plant sterol.
The"*C-NMRspectrum of compound 3 showed the presence of 29 carbons with four olefinic carbons at § 121.9(C-6),
141.0 (C-5), ¢ 138.5(C-22) and 129.5 (C-23). Compound 3 was characterized as stigmasterol based upon the
physical and spectral data. All the compounds are isolated from this plant for the first time.
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INTRODUCTION

Plants and plant products were used for treatimigpwsa illnesses since ancient time. This has redufh the use and
study of several medicinal plants. Man has beengusarious medicinal plants for curing physical andntal
disorders and the knowledge regarding these plamt® passed through generations. It has been rtbtdd
traditional knowledge on medicinal plants are stdlry rich among various ethnic communities thraughthe
world. Several secondary metabolites or naturafipets isolated from these medicinal plants areulset clinically
active drugs or serve as a drug leads. Bio assiaeddractionation is one the key technique by Wwhiompounds
with good biological activity has been isolatednfronedicinal plants. It is seen from literaturet threore than 50%
of the drugs which were used clinically are eithatural products or their derivatives. [1-4]

Lot of research has been carried out on isolatfonowel natural products and the clue for such @des usually
comes from the ethnobotanical use of the medigdfets. With the combined efforts of botanist, ciesand
pharmacologists new drugs can be discovered. 8talatlucidation of compounds remain as an impaértask in
this process and has still much to offer, espsgciathen combined with biological tests to providghiy useful
leads for drug discovery. Thus structure elucidatlms still much to offer, especially when combingith

biological tests to provide highly useful leads doug discovery.

In Ethiopia more than 800 species of plants arel uszditionally to treat various illnesss. A widévetsity of
medicinal plants is spread throughout the highlaadd low lands of Ethiopia. A very high percentagethe
population still relies on these medicinal plaras liealth purposes. Despite the great role of ahjuroducts in
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industries and primary health care system, litttekvhas so far been done in the country to propdwument and
promote the associated knowledge of the bioactivepounds existing in the medicinal plants [5].

The genus Sapium Belongs to the family Euphorpliicared nearly 125 species of this genus are pregenhd

wide. The main species 8hpium that are found in Ethiopia Bapium ellipticum and Sapium sebiferum [6]. Sapium

ellipticumis widely used as an ethnomedicine in differemtgaf Africa. The root decoction &pium ellipticum is

used for treating coughs in Kenya. In Tanzaniadttied stems is powdered and crushed with waterapptied for
wounds, pain in chest, head etc. The leaves adkfos@bdominal swellings and eye diseases. Thedecotion is
used for malaria. Also the traditional healers ambia and Burundi prescribe the stem bark decdtomnemia,
fever, guinea worms, elephantiasis and rheumatblpms. The leaves of this plant are traditionakgd for the
treatment of mumps in Ethiopia by Kaffa people ohBa zone [7,8].

There are only few reports on the isolation of commls and biological activity fronSapium elipticum.
Antioxidant studies on the methanol extractSapim ellipticum has been carried out and the extract showed
significant free radical scavenging activity in asd dependent fashion [9]. The leavesSadium dlipticum was
found to be cytotoxic against HeLa cervix adendoama cells which was almost comparable to the usttence
ciplastin [10]. Anti-fungal activity studies on thdichloromethane extracts &pium ellipticum bark has been
carried out in Tanzania and three triterpenoidsetgnup-20(29)-en-3-ong-amyrin and acetyl aleuritolic acid and
one steroid p-sitosterol has been isolated from the active iwast [11]. In this paper the isolation and
characterization of three compounds fr8apium elipticum is discussed.

MATERIALS AND METHODS

General: Melting point apparatus (Griffin) was used for nmdt point determination. TLC plates W/UV254, were
used to analyze the fractions collected from colwmromatography (CC) with visualization under UM254 and
366 nm) and exposure to iodine vapor. The IR spegtre recorded on IR Perestinge -21 FT — IR speeter.
The'H-NMR, *C-NMR, DEPT-135, spectra were recorded on Brukér Kibiz Advance NMR spectrometer with
TMS as internal standard. Deuterated chloroform@GPwas used as solvent for recording NMR spectraw@€
performed on silica gel 80-120 mesh size.

Plant material

The stem ofSapium ellipticum was collected from Kaffa area, Bonga Zone in Novem2011. The botanical
identification of the plant was done by Dr. M. ResngBotanist of department of Biology in Jimma Uariity and
a Voucher specimen (number 002EA) was depositéiteimerbarium of Biology Department, Jimma Univistsi

Extraction and isolation

PowderedSapium ellipticum stem (800g) was gradiently extracted for 9 houmsl uhe colorless extract was
obtained using Soxhlet extraction method [12]. Ebévent used for extraction were petroleum ethieigroform
and acetone. The extracted matters were thenefiltérirough cotton plug and Whatman (No.1) filtepgra The
chloroform extract of stems &pium ellipticum (10 g) was chromatographed on 200 g of silicaAyetl was eluted
using petroleum ether, increasing the degree darjtplby addition of ethyl acetate. Fractions 10dldted with
100% petroleum ether afforded compounB0mg). Fractions7-10 eluted with 6% ethyl acetdterded compound
2 (20mg). Fractions 15-20 eluted with 10% of ethgétate gave the compou(0 mg).The structures of these
compounds were elucidated using spectroscopic sisag well as by comparing with the spectral dathphysical
properties of the same compounds that were prelyioegorted in literatures.

RESULTS AND DISCUSSION

The stem bark oSapium ellipticum was ground and extracted with petroleum etherofibrm and acetone .The
CHCI; crude extract was subjected to column chromatograyth an increasing gradient of petroleum ethed an
ethyl acetate resulting in the isolation of threenpounds identified as lupeol acetate (Figureupedl ( Figure 2)
and stigmasterol ( Figure 3).

Characterization of compound 1

Compound 1 was isolated as white crystalline nee(88mg) on elution with 100% petroleum ether.hibwed a
melting point of 216-21% . The IR spectrum of compouridshowed the presence of ester carbonyl at 1721cm
(C=0) 1and exomethylene group at 3019¢r2950cmt(C-H), 2416cri(C=C), 1217cnt (C-O)and bending at
792cm.
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The 'H-NMRspectrum (400 MHz, CDg) of compoundl showed the presence of seven methyld 70 (3H,s,
H-30), 1.40 (3Hs, H-25),1.27 (3Hs, H-28), 1.04 (3Hs, H-23), 0.95 (3Hs, H-24), 0.86 (3H, m, H-26), 0.80 (3H,
s, H-27) and an acetate methylda2.06 (3H, H-2'). A pair of broad singlet protonspeared ab 4.604 and 4.730 as
singlets which was indicative of the exomethyleneug, while the doublet of doublet &#4.512 (dd, 1H, J=10.4,
7.6Hz) was indicative of the proton attached todadon bonded to the acetoxy group. A sextet praté 2.4 was
attributed to 1$-H, which was a characteristic of lupane type tpigmoids [13].

¥C-NMRspectrum of compound 1 showed the preseneecairbonyl a 171.08 and two garbons ab 151.021
and 109.376. Th&C-NMR signals of various carbons showed the presefi@ methyl, 11 methylene, 6 methine
and seven quaternary carbons, which was also suiaseal from DEPT-135 spectrum of compound 1. fiHe
NMR and *C-NMR data of compound 1(Table 1) indicated a peyutc triterpenoid of lupane type and
comparison of its physical and spectral data withlighed values confirmed the identity of compoudnds lupeol
acetate (Figure 1) [13-15].

Characterization of compound 2

Compound 2 was obtained as a white powdery solich@ with a melting point of 213-21°€. The IR spectrum of
compound 2 showed absorption bands characteristithe hydroxyl group (3440ch The presence of terminal
double bond was confirmed by bands at 2948 c@881cn (aliphatic C-H stretching), 2249¢hmvinylic
stretching,1381cth(methyl), 911cntand 741crt. The'H-NMRspectrum of compound 2 showed that the presenc
of seven methyl a60.779 (3H, d), 0.84(3H, s), 0.962(3H, d), 1.047(3#l, 1.280(3H, s), 1.404(3H, d) and
1.700(3H, s). Also, a pair of singletsadt587 and 4.709(1H each) was indicatives of terhigmgoropenyl moiety or
due to the vinylic proton at carbon 29. This intkchthat compound 2 belongs to the lupane classtefpenoids.
The presence of a doublet of doublet with one prattensity ab 3.2 (dd, J=11.2, 5.2 Hz) was seen which was due
to the proton attached to the carbon bearing thdrdaxyl group or typical of oxymethine proton at CBhese
chemical shift values lead to the conclusionpedrientation of the hydroxyl functional at C-3. A@ proton
intensity doublet of triplet & 2.4 was assigned to f-H on comparision with literature value [16].

The ¥®C-NMR spectral assignments of various carbons ofmmd 2were substantiated by the DEPT-
135experiments,which revealed the presence of/tbatbon,which includes seven methyls, elevene ytetbs, six
gauterinary carbons and six methine carbons. Armtbege the exomethylene carbon appearesl H29.33, the
guaternary carbon attached to be exomethylerte1&1.8 and the oxygenated methine5&at9.01. The chemical
shifts of these carbon signals and other physiatd evere identical to that of lupeol.Based upog'tNMR and
13C-NMR data of compound 2 (Table 1) and in comparigbits physical and spectral data with publiskatues
confirmed the identity of compound 2 as Lupeoldufe 2) [13-16].

Characterization of compound 3

Compound 3 was isolated as white powder (50mg) soidble in chloroform. The IR spectrum of compound
3showed OH absorption band at 3421 cand absorption at 2954 cmand 2858 cr, due to aliphatic &4
stretching.

The proton NMR spectrum of compound 3showed thequree of six methyl peaks &0.714, 0.839, 1.027, 1.512,
2.03 and 2.294which were assigned to the H-18, HH29, H-26, H-21 and H-19 protons respectivetyalso
shows olefinic protons ai 5.36, 5.02 and 5.16. One proton appeared &t36 as the doublet represents the
endocyclic double bond proton H-6 of compound 3.Bkieer two olefinic protons appeared as two dogbigt
doublets ab 5.02 and5 5.16 which were assigned for the other olefiniotpns at H-23 and H-22 respectively. The
proton NMR spectral data of compound 3 are in agexg with the reported spectral data for stigmast{d:3,17-
19].

The™C-NMRspectrum of compound 3 showed the presenc29ofarbons. From the 13C-NMR and DEPT-135
spectrum of compound 3 it was revealed that thepoamd has six methyl, 9 methylene, 11 methine &inelet
guaternary carbons. The presence of an endocyalmo-carbon double bond of compound 3 was repreddry
two signals ab 121.9 and 141.0 of C-6 and C-5. Other olefinidboas of compound 3 appeareddat38.5 and
129.5 for C-22 and C-23 carbons. The similarity"6f spectral data of compound 3(Table 1) with pulelishiata
confirmed as the compound was stigmasterol ( Figufé3,17-19, 20-22].

SPECTRAL DATA

Lupeol acetate ( Figure 1) was isolated as whitestatline needle with melting point 216-2C7 IR: 3019,
2950,2414,1721,1217 and 792 tHi-NMR (400 MHz, CDCJ): 5 1.704 (3H,s, H-30), 1.408 (3Hs, H-25) 1.273
(3H, s, H-28), 1.048 (3Hs, H-23), 0.957 (3Hs, H-24), 0.865 (3Hs, H-26), 0.805 (3Hs, H-27) and the acetate
methyl atd 2.065 (3H, H-2"), 4.604 , 4.730 , 4.512 abd2.4°*C-NMR (100 MHz, CDCI3):5 38.396(C-1),
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23.734(C-2), 81.003(C-3), 37.821(C-4), 55.387(C-3)8.222(C-6) 34.214(C-7), 40.857(C-8), 50.348(C-9),
37.098(C-10), 20.956(C-11) 25.098(C-12), 38.0478342.840(C-14), 27.446(C-15), 35.583(C-16), 43(0287),
48.033(C-18), 48.290(C-19), 151.021(C-20), 29.848(§; 40.019(C-22), 27.972(C-23), 15.995(C-24).216(C-
25), 16.531(C-26), 14.528(C-27), 18.030(C-28), 306(C-29), 20.956(C-30), 171.083(C-1’), 21.385(G¢-2’

Lupeol (Figure 2)was isolated as a white powdehwitelting point 213-21%.IR: 3440, 2881, 2249, 1381, 911,
741 cm''H-NMR (400 MHz, CDC)): & 0.779, 0.846, 0.962, 1.047,1.280,1.404, 1.70053.21587, 4.709,
7.284and 2.4°C-NMR (100 MHz, CDGJ):  38.05(C-1), 25.13(C-2), 79.01(C-3) 38.70(C-4),28%C-5), 18.32(C-
6) 34.27(C-7), 40.82(C-8), 50.43(C-9), 37.17(C-11),93(C-11), 27.41(C-12), 38.87(C-13) 38.05(C-U8.83(C-
15), 35.58(C-16), 43.01(C-17), 48.30(C-18), 47.93@}, 150.98(C-20), 29.84(C-21), 40.01(C-22), 28(0923),
15.38(C-24), 16.13(C-25), 15.98(C-26), 14.55(C-2B)01(C-28), 109.33(C-29), 19.31(C-30).

Stigmasterol (Figure 3) was white powdered and itelting point is 142-144. |R:3421, 2954,
2858,2553,1469,1379,905,733 thd-NMR (400 MHz, CDCJ): §0.714, 0.839, 1.027, 1.512, 2.03, 2.294,3.53,
5.36, 5.02 and 5.16C-NMR (100 MHz, CDCJ)): & 37.28(C-1), 28.92(C-2), 71.81(C-3), 42.30(C-4)0T4C-5),
121.7(C-6), 31.9(C-7) 31.66(C-8), 50.14(C-9) 39®B80) 24.37(C-11), 29.18(C-12) 39.7(C-13) 56.77&):-1
25.41(C-15), 28.25(C-16), 56.06(C-17), 12.273(C-182.073(C-19), 40.50(C-20) 21.22(C-21), 138.32Q}-2
129.28(C-23), 51.24(C-24), 32.42(C-25), 19.82(C-26)02(C-27) 29.16(C-28), 11.88(C-29).

Figure 2 Structure of Lupeol
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Figure 3 Structure of Stigmasterol

Tablel : *C NMR data of compounds 1-3

Carbon | Lupeol Acetate | Lupeol | Stigmasterol
1 38.396 38.05 37.28
2 23.734 25.13 28.92
3 81.003 79.01 71.81
4 37.821 38.70 42.30
5 55.387 55.29 140.7
6 18.222 18.32 121.7
7 34.214 34.27 31.9
8 40.857 40.82 31.66
9 50.348 50.43 50.14
10 37.098 37.17 39.68
11 20.956 20.93 24.37
12 25.098 27.41 29.18
13 38.047 38.87 39.7
14 42.840 38.05 56.77
15 27.446 42.83 25.41
16 35.583 35.58 28.25
17 43.023 43.01 56.06
18 48.033 48.30 12.273
19 48.284 47.99 12.073
20 151.021 150.98 40.50
21 29.845 29.84 21.22
22 40.019 40.01 138.32
23 27.972 28.00 129.28
24 15.995 15.38 51.24
25 16.216 16.13 32.42
26 16.531 15.98 19.82
27 14.528 14.55 19.02
28 18.030 18.01 29.16
29 109.376 109.33 11.88
30 20.956 19.31 -

r 171.083 38.05 -
2 21.385 25.13 -
CONCLUSION

Sapium ellipticum is a traditionally claimed medicinal plant of Ethia. A thorough search of literature revealed that
there were only few attempts on phytochemical itigaion onSapium ellipticum. Hence phytochemical analysis
of this plant has been carried out. Column chrograehic analysis of the chloroform extract has besmied out
using petroleum ether and ethyl acetate combinstidhree compounds lupeol acetate, lupeol and astgrol
were isolated in the pure form and were charaedrizy using spectroscopic data (fR-NMR, **C-NMR and
DEPT-135) and by comparing the observed spectital @ih literature. All the compounds are isolafsain this
plant for the first time. The other attempt of gutyytochemical investigation fror@apium ellipticum and further
isolation and purification of other fractions ofighplant is recommended which could yield some harel
bioactive compounds.
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