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A new alkaloid from the hairs of Mucuna pruriens(Cow-Hage)
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ABSTRACT

An alkaloid 7-acetyl-5-ethenyl-3-(N-cyclopenta-3";dienyl-2"-hydroxy piperidine) quinoline resmgible for the
itching effects of the hairs of Mucuna pruriens visdated from the ethyl acetate soluble portiortlef methanol
extract. The structure was determined using spectipic techniques.

INTRODUCTION

Mucuna pruriends a plant of the family of Leguminoseae and gigenous to tropical countries such as India and
Nigeria. It is commonly known as cowhage (Latingddawanch (kapikacchu) (Sanskrit). It is an annwéihning
plant with long, thin branches and opposite, latateoleaves. The flowers have dark purple colout accur in
drooping racemes. The fruits are curved pods whiehthick and leathery. The longitudinally ribbestigs densely
covered with persistent pale-brown trichomes tlaatse irritating blisters. It has been establistied this unique
property is as a result of the presence of 5-hygtrggtamine in the hair (Armstrongt al, 1953). It has also been
shown that histamine and kinin-like substances alay be responsible for this action (Broadbent,3195ome
reports have shown that anti-histaminics can affmmatection against the itch (Broadbent, 1953). $heds are
black, ovoid and long. Localljlucuna prurienss used as an anthelmintic. It is used to eXsslaris lumbricoides
and Oxyuris vermicularisit is also used externally in the form of ointrhes a local stimulant in paralysis. The
plant has the following uses in India: thermogeaitthelmintic, diuretic, emollient, stimulant, aptisiac (Kumar

et al, 1994), purgative, febrifuge and tonic. It iscalsonsidered to be useful in the relieve of comasigm,
nephropathy, strangury, dysmenorrhoea, amenorrbkgphantiasis, dropsy, neuropathy, consumptionersic
helminthiasis and delirium (Warrier, 1995, Dhaweinal, 1980, Agharkar, 1991, Sastey al, 1990). Mucuna
pruriens is also reported to have antineplastic, antioXidantidiabetic, antimicrobial, analgesic and anti-
inflammatory activities (Sathiyanarayaneinal, 2007). The seed powder is used to help in redusiress, increase
secretion of semen, regulate steroidogenesis (8tetkal, 2008, Hernandez-Gonzalez, 2000) and act as a
restorative and invigorating tonic (Shuléa al, 2007). Chemical constitutents that have beelatisd from the
plant include L. DOPA (seed), tetrahydroisoquinelaikaloids, proteins, amino acids, carbohydrd#ts, minerals,
lecithins and saponins.

Since the trichomes are the part of the plant dhatresponsible for the intense itching and paiemih comes in
contact with human skin; no one has actually charaed the adequate stimulus for the itching a$fed the hairs
of Mucuna pruriensin the present study, we investigated the acdmponent responsible for the itching effects of
the hairs oMucuna pruriens

MATERIALSAND METHODS

Melting points were determined on a Yanagimoto migrelting point apparatus and are uncorrected.piéttsa
were recorded on a Perkin-Elmer 781 spectrophoemBiMR spectra were run on a Bruker AC-300 in;OD.
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UV spectra were taken on a Hitachi U-3200 spectpheter. MS were measured on a FINNIGAN TSQ-46C MS
spectrometer.

Plant material

The plant material used in this study the leaf ofMucuna pruriengcowhage)This was collected from
a traditional health practitioner in Ogbomoso, Migeand taken to Department of Pure and Applieddgjp of
Ladoke Akintola University of Technology, Ogbomosbgeria for identification.

Extraction and isolation

The hairs were scrapped with a spatula from tharfegs ofMucuna pruriensand 100 g was shaken sequentially
with n-hexane for 2 days, followed by ethyl acetate methanol. The n-hexane extract afforded waxyvbile the
ethyl acetate extract gave a solid substance. i @&cetate extract (1.109 g) was dissolved inhavedl and pre-
absorbed with silica gel, dried over steam bath sutgjected to column chromatography. It was elutéd 100%
chloroform and increasing percent of methanol. ffaetion obtained with 5% methanol afforded a seltiich was
subjected to thin layer chromatography using tHeest mixture chloroform-methanol (4:1, v/v) giviregn R value

of 0.42. It was recrystalized from a mixture of tace and benzene, dried in an oven at°Cl@o give a white
amorphous powder (0.57 g) with melting point 212°1, IR (KBr) v (cm?): 3400 (m), 1615 (s), 1450 (m), 1360
(m), 1260 (m), 1185 (w), 1160 (m) and 1130 (WNMR (CD,OD) &: 7.92 (s), 2.41(s), 7.12(s), 7.42(t), 5.28(d),
7.56(s), 8.48(s), 4.37 (t), 1.90(t), 1.52 (t), 1th82.65(t), 4.28(d), 5.98(d), 5.90(d), 4.8(d)4A(s); MS: m/z (%):
360 (M,37); UV:Amax (EtOH), nm €): 288 (1.224 X 1%), 214 (1.829 X 19).

Solubility test
The sample was placed in the following solventhlaitroom temperature and at gentle heating: watethanol,
chloroform, diethyl ether, benzene and acetone.

Colour reagent test

The sample was dissolved in methanol and spottea @ttangular piece of Whatman No. 1 paper aldegsith
some nitrogenous compounds (pyridine, indole, @&jliand non nitrogenous compound (chlorophenolis Was
sprayed with Dragendoff reagent and left overnigtdevelop.

Sodium fusion test
Sodium fusion solution was prepared using the stahgrocedure. 0.5 mL of the solution was addepowdered
ferrous sulphate (50 mg) in a test tube.

Chemical test

Bicarbonate was added to the sample to determi@epthsence of carboxylic functional group in thengke.
Similarly a few drops of ferric chloride were addtxthe methanolic solution of the sample to deteenthe
presence of a phenolic group. A Liebman Burchamctien was also carried out to confirm the preseoice
triterpene. The chloroform solution of the sampksvreated with concentrated sulphuric acid anticaashydride
to confirm the absence of triterpene.

Derivatization of the sample

Acetylation of the sample

The sample (25 mg) was dissolved in a mixture afdiaye (1 cm) and acetic anhydride and the mixtwas
allowed to stand at room temperature for 24 hr. fdaetion mixture was allowed to stand for 2 hre Bolid that
separated out was filtered and dissolved in etherdried with anhydrous sodium sulphate. It was tefstand
overnight to evaporate off to give the acetatevdgitie (23 mg), m.p: 244-246; IR (KBr) appeared bands, (&n
1720 (s),1640 (s), 1640 (s), 1270 (w), 1155 (Wi 0 {w); disappeared bands, v (m3400 (m), 1260 (m), 1615
(s); UV (MeOH)Amay 288 Nnm, 206 nm.

M ethylation of the sample

A suspension of the sample (34 mg) in chlorofor® (L) was refluxed with silver oxide (75 mg) andthg
iodide (1.5 mL) for 6 hr. The mixture was filteradth a funnel containing beads of silica gel and/ds percolated
with chloroform. It was evaporated using a rotavgmorator to give an oily material (11 mg), IR (eappeared
bands, v (cil): 2920 (s), 1635 (m), 1725 (s); disappeared bajds?): 1615 (s); UV (MeOH)Amax 198 nm:;

Amidederivative

The sample was (30 mg) was dissolved in a mixtdracetic acid (1 mL) and acetic anhydride (1 mL}hwp-

toluene sulphonic acid and left for 24 hrs. Watesvadded to the reaction mixture and extracted etitler. The
ethereal layer was collected and treated with sndiicarbonate solution to remove any trace of aditie ethereal
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solution was decanted and dried over anhydroususodiulphate. This was left overnight for the sotvem
evaporate off. The residue was chromatographedahmod column of silica gel to give a gummy mate{28 mg),
appeared bands, v (€ 1720 (s), 1625 (w), 1280 (w); disappeared bandsni*): 3400 (m), 1260 (m), 1615 (w).

Hydrochloride of the sample

7.0 mg of the sample was dissolved in methanolaaddop of concentrated hydrochloric acid added. Jdiation
was evaporated over a water bath to yield neekiéedrystals (5 mg) which was recrystalized fromaets, mp:
226-227C.

RESULTSAND DISCUSSION

Table 1: *HNMR spectral data of isolated alkaloid (33MHz, CDsOD, & in ppm)

Position Sy
2 8.48(1H, s)
4 7.56 (1H, s)
6 7.12(1H, s)
8 7.92(1H, s)
11 7.42(1H, t)
12 5.28(2H, d)
10 2.41(3H, s)
2' 2.65(2H, t)
3 1.48(2H, tt)
4 1.52(2H,tt)
5 1.98(2H, dt)
6 4.37(2H, dt)
2" 4.48(1H,d)
3" 5.90(1H, dd)
4 5.98(1H, d)
5 4.28(1H, d)
OH 4.47 (1H, s)

Table 2: UV/visible spectral data of isolated alkaloid

WavelengthX) (hm) Molar extinction coefficient) (dnfmol’cm?)
214 1.1090¢
288 7.4130¢

Table 3: IR spectral data of isolated alkaloid

Bands (cr) Assignment

3400(m) OH stretchinigration

1615(s) C=C, aroma@=0 stretching vibrationg
1450(m) C=C strethinbration

1360(m) C-H bendinfgration

1260(m) OH Bendingnation

1185(w) C-N stretapvibration

1160(m) C-C stretghinbration

1130(w) GHending vibration

This work was designed to investigate the companeggponsible for the itching effects of the haifdMucuna
pruriens The hairs were sequentially extracted with n-inexathyl acetate and methanol. On each extradtien,
residues (hairs) were tested on human skin andag moticed that the itching action reduced immenséter
extraction with ethyl acetate. Waxy oil and a whitdid were obtained from the n-hexane extract. dthgl acetate
and methanol extracts afforded a solid each. Téyer chromatography of the ethyl acetate extrath warious
solvent mixtures resolved well in solvent mixturel@s/MeOH (4:1; v/v). Column chromatography was caraed
using silica gel as the stationary phase. The colwas eluted with chloroform and increasing conegiun of
methanol. Fractions obtained from 5% methanol dg&vealue of 0.4 and these were combined and recizsthl
from a mixture of benzene and acetone. The mefiimigt of the isolated compound was found to be 212C.
The compound was subjected to various chemicad testnow the functional groups present. It wastbthat the
compound is phenolic and contains no carboxylicctimmal group. Other tests carried out include bielnn
Burchard reaction and sodium fusion test. With ¢htssts, it was observed that the isolated compdsimbt a
triterpene and it contains nitrogen. The preserfogittogen was further confirmed from the colouacgon with
Dragendoff reagent which shows that it is an alkkldhe compound was further characterized usimgesphysical
methods that were available. The mass spectrumestegja molecular mass of 360 for the unknown camgo
Also the UV of the compound gave two strong maxeb@14 and 288 nm with molar extinction coefficeof
1.109 X 16 and 7.415 X 1bdn? mol‘cm® respectively. This indicated that the unknown com is conjugated.
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The shift in the second maxima from 288 nm to 328 mwhich occurred on raising the pH to 8 negatesl th
possibility of having an indole alkaloid such agptophan, tryptamine and indican (Rappettal, 1948). The IR
spectrum of the compound showed bands at 3408 wrhich indicates the presence of OH as alreadyircoed
from the chemical test; also the signal at 1615 stmowed presence of carbonyl group in the unknocswnpound.

It is largely reduced as a result of being in cgajfion with the rings and/or due to hydrogen bogdietween the
C=0 and OH. The proton NMR (GDD) gave singlet each for the aromatic protons @lue of 7.12, 7.92, 7.56
and 8.48 at positions 6, 8, 4 and 2 respectiveiylets for methylene protons &t2.65, 1.48, 1.52 and 1.90 at
positions 2', 3', 4' and 5' respectively; a singled 4.80 and 4.37 for methine protons at positionarg! 2". The
ethylenic protons gave doublet&6.28 (J = 5 Hz), 5.90, 5.88 and 4.28 at posit®hs4”, 5" and 12 respectively,
and a triplet ab 7.42 at position 11. The signal &4.47 (s) disappeared on addition of(Dsuggesting it to be
proton from OH. The methyl proton occurredda?.41 at position 7". There was no signal at 22.5-indicating
absence of an alkylated tryptamine in the unknoammound. The unknown compound was acetylated wighia
anhydride in the presence of pyridine. The isolatechpound when treated with ferric chloride showbdence of
phenol indicating that the hydrogen of the OH hasrbsuccessfully replaced with an acetyl group fiegluct
gave a melting point of 244-2%6. The IR of the acetylated product showed somelvawds at 1720 crand 1640
cm® while the band at 3400 ¢hdue OH stretching vibration disappeared. This shthat the stretching vibration
due to C=0 shifted from1615 ¢hio 1640 crifon acetylation indicating that the C=0 of the alzgd product was
probably free of hydrogen bonding. The UV of thetgitated product gave two maxima at 288 and 205Te.IR
spectrum of the unknown compound did not show meseof —NH or —NH This was confirmed when the
compound was treated with acetic anhydride in tresence of acetic acid and p-toluene sulphonic. adig
product isolated gave a negative test for phen@ntheated with ferric chloride. The IR of the puotiwas similar
to that of the acetylated compound. The hydroctioof the isolated compound was prepared and maslting
point of 226-227C. This melting point however did not agree witly af the hydrochloride derivatives of all the
alkaloids so far obtained from hairs and seeMuo€una pruriensThe isolated compound was also methylated with
methyl iodide in the presence of silver oxide. Tgreduct isolated was treated with ferric chlorided gyave a
positive test for phenolic. The product was alsssdived in methanol and was spotted on a Whatmari Nitter
paper and sprayed Dragendoff reagent. It was obdetivat no colour developed on the paper afterndryi
indicating the absence of nitrogen in the methdaterivative. In the IR of the methylated prodstime new bands
appeared at 2920 ¢indue C-H stretching vibration of alkyl and 1725%cdue to C=0 stretching vibration of the
isolated compound, now free of H-bonding. The abison at 1615 cm for the C=0 stretching vibration of the
isolated compound was no longer observed. The UWeinethylated product gave a maximum absorptidr®8
nm. This showed that a new product was formed.prb®n NMR (Py-ds) gave singlet &walues, 7.90, 6.40 and a
broad singlet at 4.5. It also gave a signab &80 (d). The signal & at 4.5 (s), which was observed for the
methylated product disappeared on addition & also suggesting it to be the proton of OH. Tregn NMR did
not give any signal & 2.1-2.5 region for the proton in N-Glenvironment, which further suggested the absefice o
nitrogen in the methylated product, thus indicatimat degradation had likely occurred.

CONCLUSION
The compound isolated from the hairdMidicuna prurienshowed itching property and was identified asl&alaid

with molecular formula &H,4N,O, using both spectroscopic and chemical methods.pfbygosed structure that is
consistent with the molecular formula is givenéheme 1.

7-acetyl-5-ethenyl-3-(N-cyclopenta-3",5"-dienyl-2"-hydroxypiperidine)quinoline

Scheme 1: Proposed structur e of isolated compound with itching property
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