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THE S'fEROLS•OF JUTE SHED OIL ICORCHORUS CAPSULARIS}. 
PART I 

BY NIRMAL Kt:tl\tAR S!tN AND }IUAN Kt:ti>IAR CHAKRAVARTI 

.'1. new sterol (C111H 500. m.p. 128-29", [ .. 1D3G = -n"-sl has been rep.Jrted from the 11011-&aponifiable 
pmtion of the oil of the seeds of Corchorru caf>slllol,.fs. 

In course of the study of th~ l'omponent glycerides of jute set:d oil I.Col'cltorus 

capsula .-is) by Sen nnd Meara (communication to the Journal or Science of Food and 
Agriculture," 195 I) aud the component fatty acids of tb.., oil by Chakravarti and Sen 
Cpri11ate communication), some l]ltalltity of the unsaponifiable matter was isolated from 
jute seed oil. A few years ago a mixhrre of sterols !m.p. 128") was isoiated from the 
unsaponifiable portion of the jute seed oil by one of th~;: present authors (Sen, this ]ou:rnal, 
1928, 5, 759r but owing to the small amount of the material then available no further 
characterisation of the sterols \va.;, possible. 

Jute seed oil contains ahollt .;% unsap1nifiable matter, whicb consists of a crystalline 
substance or substances representing about 2o% of the total unsaponifiable and a gummy 
se1~i-solid mass which makes up the remainder. 'fhe crystalline tnaterial consists 
primarily of a mixture ot cruiie sterols from which two pure sterols melting at 128-29° 
and at 1 I6° were isolated by chrom1tographic method. The higher melting sterol was 
then fractionally crystallised from alcohol and the fractions were worked" up as re· 
commended. by Anderson et a/. (]. Amer. Clzem. Soc., 1926, 48, 2976, 2987; ]. Biol. 
Chem-, 1927, 71, 389; until 11:1 fnrther alteration in specific rotation took place. Its 
molecular formula conforms to C2.H50 0, which appears to be iso:neric with 11- andy-sitos­
terols (Sandqvist eta!., Her., 1931- 61l, 2167), cinchol ILiebennann, Be,.., 1884, 17, 868), 
cupreol and. qu~b;achol (Windaus, Ber., 1933, 66, 1254, 1689i and rhamnol (Dirscherl, 
Z. Physiol. C'l!em., 1935, 235, I), but possesses a higher specific rotation in ~hloroform 
[ :z ];0 = - 77° ·.'i and lower melt.ing point than any one of the isomeric sterols. It gives 
I.iebermann-Burchard reaction and prodnc<!:l with trichloroacetic acid a p~le pink· 
colour; with chroral hydrate it displays a change of colour from reddiEh to pale violet. 
pale blue, and finally deep blue. It contains one double bond. It f~ms a digitonide 
which decomposes without melting at 215°·20° ; a ~zoyl derivative, n,.p. IJ7·Jif, 
[!%]:' =-52°.6 (chloroform) and an ac~tyl compound, m.p. uo-22°1 [:zH"=-7o0 .'i" · 

(chloroform). It "appe:ars to. be a new sterol and further work on this material is in 
progress. 

EXPF.RI)fEN'l'AL 

p,.epa,.ation of lhe llusaponi/iable 1\fatler.-Refined jute seed oil C3oo g. I from CoT­
choTus capsu[aris WaS saponified by rdluxing With ethano]ic potassium hydroxide 
for three hours. The unsaponifiable Inltter was separate8 from this soap solution by 
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extraction ~ith ether by the modified method of Kerr-8orber (G.S. Jamieson, ''Vegetable. 
l<"ats and Oils", :otnd. Ed., p. 39Q). The residue (J%) obtamed after removal of the 
solvent was dige!>ted with methyl alcohol under reflux for ·half and huur, an ke1»t in 
a fngidaire overnight when voluminous wl1ite flocculent preci~tates separated, and they 
wo:re collecteJ an:! w.nhed with a little methyl al,.ohol. The washings were added to 
the filtrate and the filtrate was concentrated under reduced pressure on a water-bath. 
l'his concentrated :loi•Jtion was kept overnight in a frigidaire when a second lot of 
precipitate was obtained. There was so:ne gummy residue adhering to the ftask and 
this wa.; C'->lle.::ted s~rnrately. The two crops of sterols w.:re ther. dissolve1 in a moderate 
qLnntity of petrolenm ether (b.p. 40°-60°) and the solution was left in a refrigerator· 
overnigl1t whe:1· be1utiful white "tong needles in clnster arrangement app~ared. The 
pro:lnct wai collected by rapid filtration over a Buchner funnel, washed with a little 
methyl alcohol anj dried in vacumu over anhydrous calciurn chloride. The substance 
:nelted at u6°-UJ 0

, and showed positive Liebermann-Burchard reaction and was 

precipitated by digitonin. 

Purifiralion by Cltrom,JI(lgr<~fliJy.-A c;onccntratcd solution of thl! ~terols in petro­
leum ether (b.p. 40c·-6o0

; was chromatographcd thro•_tgh a column (Io cro. >e 1.5 em.": of 
Brockmann alumina. The column l,)ad the following characteristics : 

Top o 5 em. (approx.l 
Middle 

Top o.s em. (a~rox.l 
1\liddle 

Other zone 

(a) Under ordinary light. 

Saud colour -gradually fainting. 
1~1ree narrow bands ,,f faint greenish yrllow colour separa­

ted from each other by o.,s em. 

(bl Under ultraviolet rays. 

Sand colr urell fluorescence. 
Four narrow greenish yellow flnorC'scent band. separated 

from each other by o.s em. 
Rlae fluorescence. 

The petroleum ether filtrate from the chromatogram yielded a fraction of .sterol 
on crysta,l.lisatlon having m-P· 116°, [ :z ]:

0 =- 57° .g (chloroform) and I.iebermann­
Burchard re:1ction, positive. 'rhe mother-liquor from this operation on complete evapora­
tiou left a semi-~lid residue of light greenish yellow colour. This substance did not 
respond to tl:u! usual colour reactions of sterol aud had its melting point below I00° 

lfrom preliminary examination this product was found to be a hydrocarbon residue. 
The sand-coloured top layer was removed from the column "and wo1ked up to 

give a very minute sterol fraction responding to colour reactions. 

The rest of the column was eluted thoroughly with ether and a major fraction of 
the sterol was obt~ined from the elute. This fraction had the following characteristics: 
m.p. 125-27a; [11]:0 = -6g0.5 fin chloroform!; crystalline clustt:rs of needles when 
precipitj!.ted from ether; positive Liebermanu·Burchard reaction ; precipitated by 
digitonin. This fraction was su'bsequently iuv~stigated. 
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P.,a.ctionai Crystal!isaUon.-'L'he wltite cry:>ta\Hneprod.uct {m.p. 125 -27°i ?lrtP.iued from 
chromatographic separation w:ts fractiottally crystallised:from alco.hol and the top fraction 
was recrysta\lis~d successively from 95% ethyl alcohol s~veral tilnes and their melting 
points and specific rotations were determined each time. The re:Snlts are recorded below. 

TABLB: I 

CT~ stalliaatious. Melting point. Rotation LaJ:" 
lin chloroForm). 

I 126-127" -69" .8 
11 J21i-127" •73".6 

III u6.s-u7·5" -75"·7 
IV 127-1:38" -n•.a 
v 128-129° -77"·5 

Although the melting points are almost the same in each case, it is evident from the 
variations in optical rotation that the sterol is not absolutely homogeneous after chroma· 
tography. The sterol £taction having maximum rotation (Anderson, loc. cit.) lhus 
seemed to be 'pure. The product wns of beautiful shining flakes itt appearance and 
quite stable and had its m.p. u8~29° ; specific rotation, [a ]:u= -77• ·5 Gn chloroform). 
[Found: C, 83.92; H, I2.IS; M.\V., 430 ~camphor, Rast). C28H 600 requires C, 
84.05; H, 12.08 per cent. l\l.W., 414). 

Digitonide of the Ste-rol.- The sterol (o.r g.) was dissolved in hot 95% alcohol 
and s.n equal volume of 1% hot solution of digito11in in go% alcohol was added to it. 
The mixture was allo,ved to cool and left overnight. Heavy floc~:ulent precipitate 
obtained was filtered, washed well with alc.ohol and then with a tittle ether:· and dried 
at uo0

• The digitonide, thus prepared, decomposed without melting at 215"-220" with 
evolution of grey-white fumes. 

Regene.,atioJt of the Ste.,ol.-'l'he digitonide of the sterol was-treated with pyridine 
and reflux~d fer 4 to 5 hours, cooled and then ether added until a slight turbidity 
appeared ; ·it \vas left overnight in a frigidaire and next filtered rapidly. The residue con­
sisted of digitonin whi~:h was recovered. The filtrate was treated with dilute hydrochloric 
acid -to remove pyridine and hydrochloric acid was wa"Shed away by shaking with 
portions"of water .. The ether layer contained the sterol. T~e ether was evaporated 
and the residue was treated with tepid methyl alcohol. The solution was filtered and 
the sterol recrys~allist:d from batches of methyl alcohol bad its m.p . .l~S" and specific 
rotation, (cr.]:0 = -77°.I (in chlorofonu). 

Ste.,ol Benzoate.-'I'o ensure the maximum possible purity of the sterol it was 
bcnzoylated by the method· as recommended by Callow (Bioclrem. ]., 1931, 25, 79) .and 
sterol was recovered by hydrolysis. 

Sterol (r.o g.) was dissolved iu 15-20 mi. of dry pyridine and treated with redis­
tillea benzoyL chloride drop\\ ise and the flask was shaken aud cooled in ice aU 
the while until a pel"lnanent piuk colour appeared. The reaction mixture was allowed 
to stand for 3 hours when the crystals of the sterol benzoate were obta:iiJed directly 
frotn the reaction flask together with pyddjne hydrocbloriZ!t!. This precipitate {fraction I) 
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wa,; filter.t'el alld washed with a little pyridiue and the filtrate was allowed to cool 
to ·4 o, when a secoud crop (fraction II) of crystals was obtained. Fractious I and Il 
were well washed with water and finally with alcohol. These-aqueous washings wer~ 
added to the filtrate aud a third fr.tction (!IIi of the precipitate· obtained was collected 
and washed. The results as observed are shown in Table U. 

TA!l!.K ll 

l~ractions. Yield. Melting point. Rotation, [ot]~0 

lin l"hlorofnrm). 

I o.6o g. IJ6·1J8° -sa• .1 

II 0.24 1JJ·lJ7" -so·.a 
TTl 0.13 l25•1JI

0 
'•4 10 ·5 

The~ fractions were wot ked np as recommended hy Callow (loc. cit.) and 
recrystallised ·from pure t:thyl acetate- t_tntil no further alteration in specific rotation was 
noted. The !>terol benT.Oate, thu!> obtained, had its tn .IJ. IJ7·J9° and l':l. ]~.. - 5:l 0 .6 
(in chloroform). (Found. c, 8J.IO; H, 10.~9- c.AH,.~o~ reqllires c, 8J.4I; H, 10.42 
per cent). 

Hydrolysis of tlze Benzoate.-Pttre benioate (o.s g.) was heated on a water-bath 
\\•ith 25-30 mi. of 3% ethanolic caustic potash for abont 20 minutes. The stero1, separa­
ted on cooling and treating the reaction mixture with wJter, was washed with water and 
a little dilute alcohol and recrystallised from 95% ethyl alcohol and dried undl!r vacuum 
over P20s. The recovered sterol bad its m.p. 127-28° and specific rotation in chloro· 
fornt, [cr.]~= -77°.3. 

Sterol Acatate.-Thc st""rol (o.:z g.) was heated with 2-3 mi. of pure acetic anhydride 
(distille :l over chalk) in a small porcelain basin covered with a watch glass over a small 
flame. The solution,was allowed to boil slowly for 10-15 minutes and then the excess of 
acetic anhydndewas evaporated off on a water-bath. The contents of thl! basin were 
next heated with a few ml. of absolute alcohol in ord~:r to prevent ilmned\ate solidifi~a­
tiou, and when cold, treated with water ; the solid mass obtained was washed with water 
and dtlute alcohol; fiually it was recrystallised from absolute alcohol and dried over P,o., 
m.p. r:zo-22"; specific rotation, (cr.]~·= -7o 0 .I (in chloroform). • 

'fhe• sterol regenerated from the acetate by mild hydrolysis with' :z% aqueous lll;!th· 
anolic caustic pota~h and crystallised from 95% ethyl alcohol and dried in \'acuum had 
m~p. I27a·29.a; [11]~·= -na·4·, 

ColouT Reactions of tile Sterol.-The sterol gave positive Liebermann and Lieber· 
mann-Burchard reactions and a negative Tortelli-Jaffe tes~ In the Rosenheirn reaction 
(Rosenhehn, Bioclzem. f .• 1929, 28, 47) with trichloroacetic acid it showed ao slightly 
pinkish colotu and with chloral hydrate it displayed the colour changes from reddish to 
pale violet to pale blue and finally deep blue. 

U-nsatuTation.-For the determination of uusaturation in the !>terol molecule the 
method of Reindel and Niederlandt:r (Annalen, 1929, 475, 147) was employed. A speci­
meil of cholesterol m. Merck) \\(aS taken for a comparative study along with the sterol. 
'fhe experimental data and results are recorded in the following table. 
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'l'ABl.E Hi" 

Snbstan(."E .• Wt. N/Io·Dr 'N/Io·Br Nho·Dr NfiJ-Br N/Io-Br requ· Number of 
in CC}4 in excess. trausfor- required ired for each doable bonds 
adde'a. med tu HBr to aa.tarate dol1ble bond. found. 

in blank. double bond. 

Chloesterol o.oqliz g. Z4·9J ml 17.30 mi. 1.20 mi. 6.4q mi. 4·9:' mi. I.J 
Sterol 0.0.)"17 15.01 "I"I.OZ 1.14 z.Ss 2-49 I. "I 

The number of double bond in the sterol therefore seemed to be one. The slightly 
higher values obtained might be due to the bromine solution partially oxidising' the OH 
group and forming hydrobt·omit. acid. 

The authors wish to acl;:nowledge their indebtedness to Sri Protnode Ranjan Das 
GJ.!pta, l\1.~. of this laboratory far his vahu1ble a~;sistance in the chromatographic 
purification of the sterols which have been reported in this paper. 
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