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THE STIROLS*OF JUTE SKED OIL {(CORCHORUS CAPSULARIS).
PART I

By NirmAL KUMAR SeN AND J1BAN KuMAR CHAKRAVARTI

A new stervl (CpHg O, m.p. 128-29°, [a’3® = =77".5) has been reported from the nou-saponifiable
portion of the oil of the seeds of Corchorus capsnlaiis.

In course of the study of the component glycerides of jute seed o0il {Corchorus
capsularis) by Sen and Meara (cominunication to the Journal of Science of Food and
Agriculture, 1951) and the component fatty acids of the oil by Chakravarti and Sen
(private communicalion), some quantity of the unsaponifiable matter was isolated from
jute sced oil. A few years ago a mixture of sterols ‘m.p. 128°) was isolated from the
unsaponifiable portion of the jute seed oil by one of the present authors (Sen, this Journal,
1928, 5, 759F but owing to the small amount of the material then available no further
characterisation of the starols was possible.

Jute seed oil contains ahout 3% unsaponifiable matter, which consists of a crystalline
substance or substances representing about 20% of the total unsaponifiable and a gummy
semi-solid mass which makes up the remainder. ‘[he crystalline material consists
primarily of a mixture ot crude sterols from which two pure sterols melting at 128-20°
and at 116° were isolatad by chromatographic method. The higher melting sterol was
then fractionally crystatlised from alcohol and the {ractions were worked-up as re-
commended by Auderson el al. {J. Amer. Chem. Soc., 1926, 38, 2976, 2087; J. Biol.
Chem., 19:.;7, 71, 33¢;, until no Enrther alteration in specific rotation took place. Its
molecular formula conformns to C.eH,,0), which appears to be isomeric with B- and y-sitos-
terols (Sandqvist et al., Ber., 1931. 84, 2167}, cinchol (Liebermanu, Ber., 1834, 17, 868),
cupreol and quebrachol (Windaus, Ber., 1933, 66, 1254, 168g) and rhamnol {Dirscherl,
Z. physiol. Chem., 1935 235, 1), but possesses a higher specific rotation in chloroform
[2]3° = —77°.5 and lower melting poiut than any one of the isomeric sterols, It gives
Liebermann-Burchard reaction and produces with trichloroacetic acid a pale pink
colour; with chloral hydrate it displays a change of colour from reddish tec pale violet.
pale blue, and finally deep blue. It contains one double bond. It forms a digitonide
which decomposes without melting at 215°-20°; a bgpzoy! derivative, m.p. 137-36°,
[2]3' =~52°.6 {chloroform) and an acetyl compound, m.p. Iz0-22°, [2]3’=~70°.5 "
(chloroform). It "appears to. be a new sterol and further work on this materialis in
progress.

EXPERIMENTAL

Preparation of the Unsaponifiable Matier.—Refined jute seed oil (300 g.) from Cor-
chorus capsularis was saponified by refluxing with ethanolic potassium hydroxide
for three hours. The unsaponifiable matter was separated from this soap solution by
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extraction yyith ether by the modified method of Kerr-Borber {G.S. Jamieson, *‘Vegetable.
Fats and Oiks’’, 2nd. Ed., p- 390). The residue (3%) obtained after removal of the
solvent was digested with methyl alcohol under reflux for ‘half and hour, an kept in
a frigidaire overpight when voluminous white flocculent precipitates separated, and they
were collected an:l washed with a little methyl al~ohol. The washings were added to
the filtrate and the filtrale was concentrated under reduced pressure on a water-bath.
T'his concentrated solution was kept overnight in a frigidaire when a second lot of
precipitate was obtained. There was some gummy residue adhering to the flask and
this was collected szparately. The two crops of sterols wzre then dissolved in a tnoderate
quantity of petroleum ether (b.p. 40°-60°) and the solution was left in a refrigerator’
overnight whea beawutiful white long ueedles in cluster arrangement appeared. The
product was collected by rapid filtration over a Buchner funnel, washed with a little
methyl alcohol and dried in vacuum over anhydrous calcium chioride. Tha substance
melted at 116°-123°, and showed positive Liebermann-Burchard reaction and was
precipitated by digitonin.

Purification by Chromatography —A concentrated solution of the sterols in petro-
leum ether (b.p. 40%-60°} was chromatographed through a column (10 cm. % 1,5¢cm.. of
Brockmann alumina. ‘The column bad the following characteristics :

{a) Under otdinary light.
Top o 5 cm. (approx.) ... Sand colour -gradually fainting.
Middle ... Three narrow bands of faint greenish y-Hlow colonr separa-

ted from each other by 0.5 cmn.

{b) Under ultraviolct rays,

Top 0.5 cm. (epprox.) .. Sand colcured fluorescence.

Middle ... PFour narrow greenish yellow fluorescent bands separated
from each other by 0.5 cm.

Other zone . ..« Bloe Auorescence.

The petroleum ether filtrate from the chromnatogram yielded a fraction of sterol
on crystailisation having m.p. 116°, [2]3* = —57°9 (chloroform) and Liebermann.
Burchard reaction, positive. ‘I'he mother-liquor from this operation on complete evapora-
tion left a semi-%olid residue of light greenish yellow colour. ‘This substance did not
respond to the usual colour reactions of sterol and had its melting point below 100°
From preliminary examination this product was found to be a hydrocarbon residue.

Thke sand-coloured top layer was removed from the column ‘and worked 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 obtained from the elute. This fraction had the following characteristics :
m.p. 125-27°; [2]3° =—60°.5 fin chloroform!; crystalline clusters of needles when
precipitated from ether; positive Liebermann-Burchard reaction ; precipitated by
digitonin. ‘T'his fraction was subsequently iuvestigated.
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Fractional Crystailisation.—The white crystalline product {m. p. 125-27°) obtained from
chromatographic separation was fractionally crystailised from alcohol and the tap fraction
was recrystallisad successively from g5% ethyk aleohol szveral times and their melting
points and specific rotations were determined each time. ‘The results are recorded below.

TaBLE 1

Crystallisations, Melting point. Rotation {z13"
in chloroform).

i 126-127° £9°.8

i1 126-127" -72°.6

nr 126.5-127.5° -75%-7

v 127-128" 77"2

v 128-129° 77°.5

Although the inelting 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 fiaction having maximum rotation (Anderson, loc. ¢it.) thus
seemed to be'pure. The product was of beautiful shining flakes in appearance and
quite stable and had its m.p. 128229 ; specific rotation, [a]3*= —4%7°.5 lin chloroform).
[Found: C, 83.02; H, 12.15; M.W., 430 ‘camphor, Rast). C;H;O requires C,
84.05; H, 12.08 per cent. M.W ., 414}.

Digitonide of the Slerol.—The sterol (v.1 g.) was dissolved in hot g5% alcohol
and an equal volume of 19 hot solution of digitouin in 90% alcohol was added to it.
The mixture was allowed to cool and left overnight. Heavy flocculent precipitate
obtained was filtered, washed well with alcohol and then with a little ether, and dried
at 110°. The digitonide, thus prepared, decomposed without melting at 215°-220° with
evolution of grey-white fumes.

Regeneration of the Sterol.—The digitonide of the slerol was“treated with pyridine
and refluxed for 4 to 5 hours, cooled and then ether added until a slight turbidity
appeared ; it ‘was left overnight in a frigidaire and next filtered rapidly. The residue con-
sisted of digitonin which was recovered. The filtrate was treated with dilute hydrochloric
acid to remove pyridine and hydrochloric acid was washed away by shaking with
portjons of water. _The ether layer contaived the sterol. The ether was evaporated
and the residue was trealed with tepid methyl alcobol. The solution was filtered and
the sterol recrystallised from batches of methyl alcohol had its m.p. 128" and specific
rotation, [&]3°= —77°.1 (in chloroform). :

Sterol Benzoale.—To ensure the maximuwm possible purity of the sterol it was
benzoylated by the method*as recommended by Callow (Biocken:. J., 1931, 25, 79) and
sterol was recovared by hydrolysis.

Sterol {r.og.] was dissolved in 15-20 wl. of dry pyridine and treated with redis-
tiled benzoyl chloride dropwise and the flask was shaken and cooled in ice all
the while until a permanent pink colour appeared. The reaclion mixture was allowed
o stand for 3 hours when the crystals of the sterol benzoate wete obtained directly
from the reaction flask together with pyridine hydrochloride. This precipitate {fraction I)
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was filtergd anid waslhed with a little pyridine and the fltrate was allowed to cool
to -4°, when 2 second crop (fraction II} of crystals was obtained. Fractions I and Il
were well washed with water and finally with alcohol. ‘T'hese.aqueous washings were
added to the filtrate and a third fraction (I1I; of the precipitate” obtained was collected
and washed. ‘The results as observed are shown in Table If.

TanLg 11
Practions. Yield. Melting point. Rotation, [a]5"
(in chlorofrrm).
I 0.60 g. 136-138° -52°.1
Il 0.24 133-137° -50".8
m 0.13 125-131" --41°.5

These fractions were wotked up as recommended by Callow (loc. ¢it.) and
recrystallised from pure ethyl acetate until no further alteration in specific rotation was
poted. The sterol benzoate, thus obtained, had its m.p. 137-39° and L‘L].’,', —-52°.6
{in chloroform). (Found. C, 83.10; H, 10.39. CjsH,,0, requires C, 83,41; H, 10.42
per cent). -

Hydrolysis of ihe Benzoate.—Pure benZoate (0.5 g.) was heated on a water-hath
with 25-30 ml. of 3% ethanolic caustic potash for about 20 miputes. The sterol, separa-
ted on cooling and treating the reaction mixture with water, was washed with water and
a little dilute alcohol and recrystallised from 959 cthyl alcohol and dried under vacuum
over P,O;. The recovered sterol had its m.p. 127-28° and specific rotation in chloro-
form, [2]¥ = —77°.3.

Sterol Acetate.—The sterol (0.2 g.) was heated with 2-3 ml of pure acetic anhydride
(distille1 over chalk) in a smnall porcelain basin covered with a watch glass over a small
flame. The solution yvas allowed to boil slowly for 10-15 minutes and then the excess of
acetic anhydride was evaporated off on a water-bath. The contents of the basin were
next heated with a few ml. of absolute alcohol in order to prevent imxhe&iat_e solidifica-
tion, and when cold, treated with water ; the solid mass obtained was washed with water
and dilute alcohol ; finally it was recrystallised from absolute alcohol and dried over ?305,
m.p. 120-22° ; specific rotation, [2]3*=—70°.1 {in chloroform).

The sterol regenerafed from the acetate by mild hydrolysis with' 2% agueous mazth-
anolic caustic potesh and crystallised from g5% ethyl aleohol and dried in vacuum had
mTp. 127°%-29°; [2)3*=—77°.4.,

Colour Reactions of the Sterol.—The sterol gave positive ILiebermaunn and Lieber-
inaou-Burchard reactions and a negative Tortelli-Jaffe tesl, In the Rosenheim reaction
(Rosenheim, Biockem. J., 1929, 28, 47) with trichloroacetic acid it showed = slightly
pinkish colour and with chloral hydrate it displayed the colour changes from reddish to
pale violet to pale blue aud finally deep blue.

Unsaturation.—For the determination of uusaturation in the ster6l molecule the
method of Reindet and Niederlander (Annalen, 1929, #78, 147) was employed. A speci-
men of cholesterol (Ii. Merck) was taken for a cotnparative study along with the sterol.
The experimental data and results are recorded in the following table.



Substance.. Wt.

Chloesterol o0.0962 g.
Sterol 0.0517
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TasLe 1IT

N/10-Br "N/10-Br N710-Br N711>-Br N/10-Br requ-
in CCl in excess. transfor- required ired for each
added. med to HBr  to saturate  double bond.

in blank. double bond,

24.97 ml 17.30 ml.  1.20 ml 6.49 ml. 4.97 ml.
15.01 11.02 1.14 2.85 2.49

The number of double bond in the sterol therefore seemed to he one.

higher values obtained might be due to the bromine solution partially oxidising: the OH
group and forming hydrobromic acid.
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Number of
double bonds
found.

1.3
It

The slightly
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