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Chem.ical Constituents of V.ernonia Cinerea Less 

JL Venkateawa.ta. Bao 

p.Am'frin ~eta.te, Jupeol acetate, p-amyrin, lupeol, S-llitqatorol, atigmutorol, II( -spinaaterol, a.nd potaa
aium chloride have been isolated from the whole plant of Y. eifteNII. 

· Yern.onia cinerea LoBS (Campoaitae) is an annual shrub growing wildly in India. 
The Iea.ves, roots, and seeds of some species of Vernonia have been ascribed medicinal 
properties' and somo have yielded ph.ysiologically active compounds. The a.nthel
minMc pri~ciplo" of the seeds of V. anthelmintica wa.s shown to be a. bitter acid &nd from 
the leaves of V. altis8ima three inositols were isola.tcd3 • A literature survey revealed. no 
therapeutic application of tho ci7lerw species nor any chemical study relative to isolation 
of its constituents. 

A detailed chemical examina.tion of the petroleum ether extract of the whole plant 
by the method of chromatographic resolution over Brockmann's aluroina has now shown 
the occurrence in the plant of four triterpene compounds, viz., f1-amyrin acetate, lupeol 
aoeta.te, P-amyrin, and lupeol, and three sterols, viz., ~-sitosterol, stigmasterol, and 
aC~inasterol. All the isolated constituents have been characterised by the preparation of 
suitable derivatives. Tho ethanOl o:ll.tract of the petroleum ether-exhausted plant material 
gave, besides a phenolic resin, a large amount of crystalline potassiam chloride. 

EXPERIMENTAL 

All samples for analysis were dried a.t 110'" in vacuo over P.O~ for 12 hrs. Petroleum 
ether refers to fraction ofb.p •• 60-80'". Optical rotations \Vere determined in chloroform 
solution at room temperature . 

. Air-.dried, powdered whole plant (2 kg.) of V. ciner.ea was soxhletod in turn with 
petroleum other and 95% ethanol. The residue from the petroleum ether oxtra_ct was 
adsorbed in benzene solution on a column of Brockmann's alumina (500 g.). The column 
was then eluted successively with petroleum ether (2litres), petroleum ether-benzene (1 :1, 
500 ml), benzene (I litre), and other-benzene (1:4, 200 ml). The po~leum .ether eluate, 
~n removal of the solvent and orysta.llisa.tion of the residue from c.tf1.~-metha.nol, 
~ve • colorless solid (5.5 g., Fraction I), m.p. 165-90", which developed a pink colour: in-· 

"if;p.s. a.re unoorrected. ~aly&M were dane by Dra. Weiler and Stra~ Oxford (U.K.). 
L Chopra, Nayar, and Chopra, "Glollll&ry of Indian Medicillal Plallts'', p.2fi3, C. S. I. lt.., New 

11158. 
~ Cbo_pra d Gl., I"""- J. Met!.. Bu., 1934, 22, 183. 
~--·...,.....al.,..J.. .IJIMT, P'Mrin-. .Auoc., Sei. Ed., -1956, 44. • 
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tho Liebermann-Burchard test. The residue from the petroleum ether-benzene eluate 
crystallised from methanol, yielding a. crystalline substance (0.3 g., Fraction II), m.p. l58-
620 (pink colour in the Lieberma.nn-Burchard test). The benzene and ether-benzene eluateB 
left residues crystallising from methanol a.s colorless solids of m.p. 137-52° and145-54° 
respectively, both of wbich developed in the Liebcrmann-Burchard reaction a tmnsient 
pink colour, changing rapidly to bluo, and finally green and were therefore combined 
(0.5 g., Frllction III). 

Fraction I was taken up in petroleum other (50 ml) and rechroma.togra.phed over 
alumina. (3lJO g.) utling benzene-petroleum ether (1 :19) as eluent, oollecting50ml pomona. 
The first eight fractions yielded solids, m.p. 11'17-226", which on two. crysta.lliea.tioll8 from 
ether-ethanol molted at 2:14-36" (I<'ra.ctiml I .... ). The next five fractions left solids, m.p. 
16.1:-225", which on furth1•r cry11ta.llisa.tions gave a. product identical with Fractioni ..... From 
the subsequent forty fractions solidi!, m.p. 11:10-201l0

, wore obtained "'hich showed no im
pro,·ement in ni.}J. on fro.ctiono.l cry;;tllllisa.tions from mixed solvcntl!. On rcchroma.togra
phy, however, using a long column and crystallisation from chloroform-methanol, a color
less solid, m. p. ::W-l-206 .. (l<'raction 1.8 ), was obtained from it. The last ten fractions gave 
traces of solids, m. p. 195-23<:!0

, which on repeated crysto.llisa.tion from benzene-ethanol 
and ethyl acetate furnished colorless shining fla.kos (l'raction Ic) with an extended m. p. 
225-46". }'ra.c.tion 10 was found to be insufficient for further investigation. 

{J-Amyrin AcetatB.-Fra~tion I 6 after several crysta.llisations from ether-ethanol 
was obtained as colorless needles, m.p. 236-37"; [ co<]''6n+63.1" (c, 1.16). (Found: C,81.86; 
H, 11.4. Calc. for ~,.11520,.: C, 8<:!.05; H, 11.11 %). 

Hydrolysis of the above product with etha.nolic KOH (5%) on the steam batk. for 
3 hrs. gave {1-amyrin, crystallising from ethanol &a needttls; m.p. and mixed m.p. with an 
authentic sample, 196-97"; [ -<]''n+89.4:" (c, 0.78). (Found: C, 84.2:2; H, 11.96. Calc. for 
C3.,H500: C, 84.50; H, ll.73%). 

It formed a benzoate on heating l\"ith benzoyl chloride and pyridine at 100" for 2 hrs., 
which crysta.llised from acetone as shining flakes, m.p. 231-3:2"; [ -<]2 ' 0 +97.9" (e, 0.73). 
(Found: C, 83.58; H, 10.26. Calc. for C37H540 1 : C, 83.77; H, 10.19%)- Thus Fraction I6 

is sho\\on to be ,8-amyrin acetate. 

hupeol Acetate.-Fraction IB after several cry~Jtallisations from ether-ethanol 
yielded lupeol acetate; m. p. and mixed m.p. with a.n authentic sample, :215-16"; [-<]SOD 
+46.2" (c, 1.4:5). (Found: C, 81.78.; H. 11.32. Calc. for C31H 310.,: C, 82.05; H,ll.ll %). 

The above product on hydrolysis furnished microcrystalline needles from aqueous 
.ethanol, m.p. 212-13"; undepressed. in m. p. with a.n authentic sample of lupeol; [ -<]30D 
+26.5° (r., 1.05). (V.>und: C, 84.34:; H, 11.89. Calc. for C9.,H500 : C, 84.50 ; H,ll.73o/o). 

It formed a benzoate crystallising from benzene-ethanol as Hakes; m.p. and mixed 
m.p. with an authentic sa.mple o£ lupeol benzoate, 259-61 °i [ ..(]!' D+60.05° (c, 1.04-). 
(Found: C, 83.68; H,1U.45. Ca.lc. for C97H 540a: C, 83.77; H, 10.19%). 

Fraction II was diruetly benzoyla.ted and the benzoate in petroleum ether (10 ml) 
was chroiDBotogr&}lhed over alumina (50 g.). Elution with benzene-petroleum ether (1:19) 
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gaTe in the l'arlier fra~tions solids, m.p. 210-23° (Fraction II.&.) and the latter fractions 
melted at :?46-55° (Fraction Ils), the intenn(\di&t.e fractions being mixtures of the two. 

P-.A.myriu.-Fraetion II& on repeated f;ry&ta.llisation froin chloroform-methanol 
Jielded colorlf'ss Hakes of ,S-amyrin benzoate, m.p. 230-31" (undepressed mixed m.p. and 
same opti('a~ rotatio11). This on hydrolysis gave ,S-a.myrin. Thus Fraction II contains 
{J-amyrin in the free state. 

Lu~ol.-Fraction lis after soveral ery~;tallisa.t.ioDI! from chloroform-methanol was 
obtained in shining Hake&, m.p. 259-62", identical with lupeol benzoate. Hydrolysis of 
the benzoate regcnt'ratcd lupeol. Thuslupcol also is prellt!nt. in Fraction II in the free state.· 

F~tion II I was con\"erted into the benzoate which was die11ol ved in petroleum ether 
(:W ml) and ('hromatogmphPd ove-r alumina. (60 g.), using benzene-petroleum ethel (1 :19) 
as eluent.. From tht' (•arlil'r fr&ctions, solids, m.p. 137-40• (Fraction IIJA}, were obtained, 
but t-he subse-qu('nt fraetions yielded solida, m.Jl. 142-67° (Fraction niB)• The strongly 
adsorbed bl."n:l;oat(•, wltid1 could only be eluted with benzene-petroleum ether (1:9), 
melted at 170-95e (Fraction Ilia). 

,S-Sit~l'iml.-Fraction III.a. w11o11 crystalli~~ed from acetone when ,S-sitcsteryl 
benzoate was obtained in colorless flakes; m.p. and mixed m. p. with an authenti8 
specimen, 146-47"; i: ••}'911-13.5° (c, 0.85). (Found: C, 83.35;"H, 10.28. Calc. for C#540 2 : 

C, 83.39; H, 10.42%). 

Hydrolysis of the benzoate furnished ,a-sitosterol as shining leaflets; m.p. and 
mixct!,m.p_ 136-37°; ( o<)3' 0-35.2° (c, 0.55). (Found: C, 83.63; H, 11.93. Calc. for C.,.,H500: 
C, ~5; H, l:2.0i%). 

The sterol formed an acetate cryata.llising from mcthanol~~o~~ plates, m.p. 126·2'7°, 
[ o<J''n-39.5° (c, 0.42), identical with ,S-sitosteryl acetate. 

Sl&gmaatsrol.-Further crysta.llisatioJIJ! of Fraction mB from benzene-acetone 
yielded stigmasteryJ benzoate as flakes; m.p. and mixed m.p. with an authentic sample, 
160-61"; [ ..:]3"11-28.5° (c, 1.2). (Found: C, 83.69; H, 10.02. Calc. for C36H520 1:.C, 83.72; 
'Hr10.07%)-

Th.e benzoate on hydrolysis gave stigmasterol, crystallising from ethanol as pJates, 
m.p. a.nd mixed m.p. 168-61 •; [ o<]S' 0-50.4° (c, 0.85). (Found: C, 84.16; H, 12.03. Calc. for 
CogH4110 : C, 84.46; H, 11.65%). 

It furnished an acetate, crystallising from ethanol as flakes, m.p. 143-44:0
; [ o<]3~D 

-54.8'' (c, 0.67). It is identical with stigmaateryl acetate . 

..:-Spina.dsrol.-Fraction lila on repeated crystallieation from ,...~·acetone 
yielded o<-sp.iDa.st.eryl benzoate as shining flakes; m.p. and mD:ed m.p. with an authentic 
aa.mple, 199-200°; [ o<]•0 +2.5e (c,-0.7~). (Found: C, 83.56; H, 10.13. Calc. forC#5.0.: 
C, 83.72; H, 10.07%). 

On hydrolysis of the benzoate, o<-spjnasterol W&S obtained as plates from chloroform· 
methanol, m.p...169-70°; [ o<]!i•,,-4.2" (c, 0.62). (Found: 0, 84.28; H,ll.73. Calc. for C.H~~ 

C, 84.46; H, 11.65%)-
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Acetyla.tion of the sterol yielded o<-spina.stcrylaccta.te crystallising fromcblorofonn
mctha.nolas Jlo.kes; m.p. and mixed m.p. with an authentic sample, 185-86°; [ o<)!'1D ... 5.5° 
(c, 0.45). (Found: C, 81.61; H, 11.30. Calc. for C3 ,H~002 : C, 81.93; H, 11.01 %). 

Thus Fraction III contains the three sterols in the free state. 

The ethanol extract of the plant after distillation of the solvent in vacuo left a dark 
green residue which was wa11hcd well with ether. The ether washings gave negative 
tests for alkaloids and on extrac·tion with 2% NaOH yielded .. phenolic resin which could 
be neither induced to oryAtallisc nor converted into a l'rystalline derivative. The ether
insoluble material on trituration with cth1tnol loft a solid residue from which potassium 
chloride was ohtniue<l after orystllolli~~ation from watl·r. uHing Norit for decoloriBa.tion. No 
further crystalline constituent oould be loc·u.tl'd in the ethanol mother liquors either before 
or afLcr Bl"id hydrolysis. 

The author wi~;hos to OXJlfl'fiS his thanks tu Dr. ,J. C. Ray, Din~ctor, Indian Iustitute 
for Biochemistry and ExJwrimentall\ledit•im•. ('ah·utta, for his interest in this work. They 
are indebted to Dr. K. 'fa.kecla, I>ircetor, Hhionogi Rcsear<·-h I..a.bora.tory, Ama.gssa.ki, 
Japan, for authentic sa mph~ of G(-spinaKtl'ryl acetate a.ml benzoate, to Prof. (Mrs.) A. 
Cha.ttcrjee, L"niversity Colle.gl's of 8eif'nco and To<·hnology, Calcutta., for a sample of 

"1'-amyrin, a.ncl to Dr. 8. P. Raman, Bose Institute, ('alNltta., for Hlnnples of lUJieol and ita 
acetate and benzoate dcrh-~tives. They arc also grateful to Dr. K. Subro.hmanyam, 
Deputy Chief Botanist, Botanical Survey of India., Calcutta., for the identification of the 
pla.nt material. 
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