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ABSTRACT

Mucuna pruriens belongs to the family Fabaceae significantly used in Indian 
traditional system for their aphrodisic, antidiabetic, antioxidant, antihyperlipidimic, 
anticancer and various other human ailments. The biological activity of mucuna 
roots has been reported in various research papers. The present paper reveals 
the isolation of a sterol. On the basis of spectral data and chemical reactions, the 
structure of compound was elucidated as 3β-benzoxy-stigmast 5-ene.

1. InTRoduCTIon 
Mucuna pruriens belongs to the family Fabaceae commonly 
known as Kiwanch or konch in Hindi, cowitch in English and 
kapikacho in Sanskrit is the most popular drug in Ayurvedic and 
Unani system of medicine in India and Bangladesh. The plant 
is being cultivated in Bangladesh, India, Srilanka, South East 
Asia and Malaysia [1-7]. All parts of M. pruriens are generally 
used to treat impotence [8] diabetes mellitus [9] and cancer 
[10].The seeds have muti-diversefied functions like free radical 
mediated diseases management, rheumatoid arthritis, diabetes, 
atherosclerosis, nervous disorders and parkinsonism[11]. The 
most important bioactive compounds of plants are alkaloids, 
flavonoids, tannins, phenolic compounds and sterol [12]. The 
chemical constituents may be used for the various purposes such 
as activity against pathogenic bacteria [13].

2. MATeRIAl And MeThodS
 1.   All the chemicals and reagents were obtained from s.d. 

fine chemicals of analytical grade.

 2.  Sodium sulfate was used as drying agent for various sol-
vents used to run the column.

 3.  All the weighing was done on a single pan metler balance.
 4.  Melting points were determined on Perfit melting appara-

tus. 
 5.  Infra red spectra were recorded on Shimadzu FTIR spec-

trophotometer using KBr pellets; νmax values are given in 
cm-1

 6.  1HNMR spectra were screened on advance DRY 400, 
Bruker spectrospin 400 MHz instrument using CDCl3 as 
solvent and TMS as an internal standard. Chemical shift 
values are given in d (ppm) scale and coupling constants 
(J) in Hz. Notations used throughout as s= singlet, d= 
doublet, dd= double doublet, t= triplet, m= multiplet and 
brs= unresolved broad singlet.

 7.  13C NMR spectra were recorded on advance DRY 400, 
Bruker spectrospin 100 MHz in 5 mm spinning tubes at 
27oC.

 8.  Mass spectra’s were scanned by effecting electron Impact 
ionization at 70 eV on a JEOL-JMS-DX303 instrument 
equipped with direct inlet probe system. The m/z values 
of the more intense peaks were mentioned and the figures 
in brackets attached to each m/z value indicate relative 
intensities with respect to the base peak. 
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Collection and authentication of plant material. 
The roots of Mucuna  pruriens were collected from Chouras 
campus H.N.B. Garhwal University Sringar Garhwal in the 
October 2010, and were identified by Dr. R. M. Painuli, 
Department of Botany, and H.N.B. Garhwal University Sringar 
Garhwal. A specimen is for further reference has been retained 
in the department.

extraction of plant material 
Roots of M. pruriens were shade dried for a week. Roots were 
coarsely powdered and  methanolic extract was prepared using 
soxhlet apparatus. Extract was concentrated under reduced 
pressure to yield dark brown viscous syrupy mass and  mixed 
slowly with silca gel until it becomes free flowing.  Lower end 
of columns was plugged with absorbent cotton over which a 
piece of cotton was placed. The column was then half filled 
with petroleum ether; silica gel was added in small portions 
and allowed to settle down gently until the necessary length 
of column was attained. All the air bubbles were allowed to 
escape by running the column continuously with solvent. The 
silica gel slurry of the extracts were packed in the column and 
then eluted successively in order of increasing polarity with 
different solvents.

3. ReSulT And dISCuSSIon
Elution of column with Pet ether- Chloroform (1:1) eluants 
resulted in isolation of a waxy compound. M.P. 250-260 
and Rf  Value 0.5 (solvent system Chloroform : Methanol

Table 1. 13C-NMR spectra of 3β-benzoxy-stigmast-5-ene

    C δc        C                    δc

1 36.9 21 13.6

2 28.4 22 31.4
3 72.9 23 34.5

4 39.8 24 37.9
5 139.1 25 28.1
6 118.9 26 19.2
7 25.5 27 22.9
8 35.0 28 23.5
9 55.1 29 16.5
10 29.1 30 -
11 22.2 1’ 172.3
12 24.2 2’ 143.5
13 40.5 3’ 128.0
14 39.8 4’ 130.3
15 33.4 5’ 126.8
16 36.6 6’ 127.9
17 52.3 7’ 135.8
18 15.7 38
19 19.5
20 30.9

5:3v/v)   FTIR (KBr) Vmax 2954, 2873, 1705, 1645, 
1602 1515, 1450, 1382, 1253, 1124,1045 cm-1. 1HNMR 
(DMSO-d6) δ 8.12 (2H, dd, J=7,1.8Hz, H-4’,6’), 7.56( 
1H,dd, J=7.2,1.8Hz, H-5’),  6.96(2H, t, J=7.1 Hz, H-3’,7’), 
5.41 (1H, brs, H-6),4.51(1H,brs,H-3),1.22 (3H,d, J= 9.1Hz, 
H3-21),1.03(6H,d,J=6.3Hz,H3-26,27),0.99(3H,t,J=7.1Hz,H3-
29),0.84(3H,s,H3-19),0.63(3H,s, H3-18)+Ve ES-MS M/z (Rel. 
int. %) 520(M+) C36 H56O2(2.1), 506(6.2) 414(100), 396 (45), 
302(13) 274(27) 259(41)    

Compound was obtained as waxy mass from Pet ether– 
chloroform (3:1) eluants. It gave positive result in salkowski test 
for sterols. Its FTIR spectrum (Figure 1) exhibited absorption 
bands characteristic for ester (1705 cm-1) and aromatic moiety 
(1602, 1515 cm-1). On the basis of 13CNMR and mass spectra, 
its molecular weight was found to be 518, consistent with the 
molecular formula C36H54O2 of a benzyl ester of sitsterol. Its 
ES-MS spectra displayed peaks at m/z 414 and other peaks 
characteristic of sitosrerol. The 1HMNR spectrum of compound 
exhibited two downfield double –doubles at δ 8.12 (J=7.0,   
1.8Hz) δ 7.56 (J= 7.1, 1.8Hz), integrating for two and one proton, 
were correspondingly ascribed to H-4’, H-6’ and H-5’ ortho-meta 
coupled aromatic protons. A two proton triplet at δ 6.96 (J=7.1 
Hz) was associated with H-3’ and H-7’ aromatic protons. A single 
proton broad signal at δ 5.41 was assigned to H-3α carbinol 
proton. Two doublets at δ 1.22(3H, J=9.1Hz) and 1.03(6H, J=6.3 
Hz) were correspondingly attributed to H3-30, H3-26 and H3-27 
methyl protons. A three –proton triplet at δ 0.99 (J=7.1 Hz) and 
two three-proton singlet at δ 0.84 and 0.63 were ascribed to H3-
29, H3-19 and H3-18 methyl proton, respectively. The 13CNMR 
spectrum of compound exhibited thirty six signals. The important 
signals appeared for ester carbon at δ 172.3(C-1’); vinylic carbon 
at δ 139.1 (C-5), 118.9 (C-6); aromatic carbon from δ 143.5 
to 126.8, and carbinol carbon at δ 72.9. On the basis of above 
spectra data and chemical reactions, the structure of compound 
was elucidated as 3β-benzoxy-stigmast 5-ene (Figure 5).

Fig. 1. FTIR data of 3-β- benzoxy-stigmast-5-ene  
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Fig. 2. Mass spectrum of 3-β- benzoxy-stigmast-5-ene

Fig. 3. 1H-NMR spectrum of 3-β- benzoxy-stigmast-5-ene

        Fig. 4. 13C NMR spectrum of 3-β- benzoxy-stigmast-5-ene

Fig. 5. 3 β- Benzoxy-stigmast-5-ene

4. ConCluSIon
Mucuna roots have wide variety of biological activity. So there 
is possibility to isolate various phytoconstituents which might 
be responsible for biological activity.
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