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From the alcoholic extract of jute seed powder, besides strophanthidin and raffinose, two bitter glycosides have
been isolated. They have been named corchoside A and corchoside B. Corchoside A has strophanthidin as a glycone
combined with a bisaccharose as the sugar moiety. The bisaccharide appears to consist of a glucose unit with a new
monosaccharide, the constitution of which is under investigation. Corchoside B is another glucoside of strophanthidin

where the sugar moicty appears to be raffinose.

In Part IIT of this series of papers, the constitu-
tion of a sterol glucoside has been described. In
the course of work with the different constituents of
jute seed, two characteristic glycosides have been
isolated, which have been named ‘corchoside A”
and “corchoside B”. Reichstein2 has described a
glycoside corchoroside A, but these two glycosides
appear to be different from Reichstein’s.

The isolation of the glycosides was effected
with considerable difficulty. When the alcoholic
extract of jute seed, containing the entire quantity
of the bitters, was examined carefully, it was notic-
ed that the extremely bitter solution contained a
fairly large quantity of raffinose. _The separation:
of the bitter from the sweetening agent was
effected with several solvents.

When the sterol glucoside had been separated
as described in Part I of this series, the solution
was freed from alcohol and the mother liquor was
diluted and treated with enough lead acetate
to precipitate small quantities of a lead compound
and then the excess lead from solution was re-
moved as sulphide. The remaining clear mother
liquor as aqueous solution was extracted first
with ether, and then with chloroform, and finally
with chloroform alcohol mixture. Ether re-
moved practically the whole of strophanthidin but
chloroform alcohol mixture gave gummy pro-
ducts which on careful chromatographic separa-
tion from the admixed small quantities of stro-
phanthidin yielded two glycosides: corchoside A
and corchoside B. When pure, one of these,
corchoside A, melts at 216-220°C. The melting
point was however, somewhat variable depending
upon the medium of crystallisation. From the
methanol a solid melting at 188-192°C. was ob-
tained, but ethanol gave crystals melting at 198-
200°C., while n-butanol yielded crystals melting
at 216-220°C. These crystals were extremely
hygroscopic and on standing in the open, absorbed
moisture very rapidly and the m.p. changed
considerably.

This compound was hydrolysed with acids when
strophanthidin was isolated as the aglycone with
a sugar mixture. By paper chromatography,
one of these sugars has been established as glucose,
while the other one appears to be a new mono-
saccharide. Thusitis very clear that the gluco-
side A is a glycoside of strophanthidin and a
bisaccharose, the identity of which is yet to be
established.

A careful examination of this glycoside was
undertaken in order to see if it resembled the
monosaccharide of strophanthidin described by
Reichstein.? It was acetylated when a pentace-
tate of the product was obtained, which definitely
proves that the sugar moiety is not a monosac-
charide. Further, the estimation of the quantity
of sugar separated on hydrolysis proved that
practically a disaccharose equivalent of sugar was
eliminated. These are evidences in favour of the
glycoside being a disaccharide and of not posses-
sing monosaccharide configuration.

The second glycoside that was separated by
the chromatographic process melted at 137-140°C.
and is also very hygroscopic. This has been
called corchoside B. Due to its hygroscopic
nature it also caused difficulty in the determina-
tion of its melting point, which was determined
after very careful drying, and in a sealed tube.
Analysis of this compound tends to suggest that
it is a glycoside of strophanthidin and a tri-
saccharide. Hydrolysis of the glycoside has
given some strophanthidin and a mixture of three-
mono-saccharoses, glucose, fructose and galactose.
The conclusion was therefore drawn that a molecule
of raffinose has actually combined with strophan--
thidin to give corchoside B. The other conclu-
sion that the three mono-saccharoses have reacted
with the three hydroxyl group was not quite
normal, and attempts are still being continued to
isolate the tri-saccharide as such. Hydrolysis
actually produced a sugar mixture which on
paper chromatography showed spots for four
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sugars, glucose, fructose, galactose and as well as
raffinose, which thereby confirms the conclusion
that the raffinose, after being released from its
combination with strophanthidin, was almost
completely hydrolysed but remained in small
quantities undecomposed to show a spot on paper
chromatogram.

Corchoside B was also acetylated when an
acetyl derivative was formed which appeared to
be a deca-acetyl compound.

From these results it can now be stated that a
mono-glycoside, like corchoroside A of Reichstein,
could not be isolated from jute seeds. More
work is still in progress to identify and characterise
the disaccharide which forms the glycoside,
corchoside A. It is expected that when corcho-
side A is prepared in quantity, it will not be
difficult to characterise that sugar, and parti-
cularly the mono-saccharide that produces a
characteristic new spot on the paper chromato-
gram.

Experimental

Isolation of Corchoside A and B.—As has already
been reported,3 finely powdered seeds of Corchorus
capsularis, Linn. (10 kg.) were defatted by light
petroleum ether (b.p. 60-80°C.) and then ex-
tracted with ethanol (959%,) which was freed
from alcohol and dissolved in water (3 1.), and
treated with an excess of lead acetate solution
as described earlier.

The mother liquor on being extracted with
different solvents gave several compounds as
shown in Table 1.

Of these, strophanthidin has already been
described earlier3 and corchoside A and B are
described here.

The separation of corchoside A and corchoside
B from the -chloroform-alcohol extracts were
carried out on a column of alumina (neutral,
Brockmann) and the elution was followed by
Raymond  test.4 Fractions of 25 cc. of the
solution were examined. The results obtained
are given in Tables 2 and 3.

Purification and Characterization of Corchoside A.—
The chloroform extract, on being crystallised from
dilute ethanol gave strophanthidin (5 g.), m.p.
175-176°C. The crude chloroform-alcohol ex-
tract (9:1, 4 g.) was chromatographed (Table 2)
from benzene on neutral alumina (Brockmann,
40 g.); development with benzene-alcohol (88:12)
eluted material gave strophanthidin; further
elution with the same solvent mixture (80:20)
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Fig. 1—ILR. curve of corchoside A.

yielded a hygroscopic solid (0.32 g.), corchoside A,
m.p. 183-186°C. and from methanol it gave semi-
crystalline powder, m.p. 188-192°, [«]?9, +
g8 028 e in (EtOH), 1 dmax.: (nEtQH)
303 my and 217 mp, ymax. (in KBr) 3509 (broad,
OH), 1761 (lactone), 1739(C=0), 1645(C=CQC),
1458, 1393 (C-CH;), 1179, 1039 (C-0) Fig. 1.
This substance gave a positive Legal colour reac-
tionS and a strong Raymond test.4 (Found: C,
Sy U6 O ien 7o Mol it w4 <(Rast);
C3sH 05y, 2H,O'5 requires |G, 57.4;  H,' 7.7;
O, 34.9; Mol. wt. 732.8).

Crystallisation and Melting Point of Corchoside A.—
The substance is hygroscopic, its cyrstallising power
Is very poor, and it was obtained only as a semi-
crystalline mass; its m.p. depends on the time
of exposure to the atmosphere and on the manner
of heat‘mg; crystallised from ethanol into semi-
crystalline powder, m.p. 198-200°C. (freshly dried)
but when crystallised from n-butanol, it melted
at 216-220°C.; and when crystallised from
methanol, it had a m.p. 190-192°C. The pure
and dry sample was analysed.

Water of Hydration in Corchoside A.—A sample,
45.9 mg. when dried in vacuum at 100°C. over
P>,O; lost 2.2 mg., as water showing that it has
about 4.89, of water. Calculated for C;H 0.,
2H,O water, 4.9% 7

Acetate of Corchoside A.—A sample (0.1980 g.,
m.p. 190-192°C.) dissolved in pyridine (4 cc.)
was allowed to react with acetic anhydride (3
cc.) at 40°C. for 24 hours, at the end of which
water (20 cc.) was added, and this was allowed to
stand for g hours, and the precipitate (0.2249 g.)
filtered and crystallised from dilute methanol,
when it melted at 230-232°C. and had (#)p3° +

SR o in  methanol), ymax. (in
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Fig. 2.—I R. curve of acetate of corchoside A.
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TaBLE 1.
Solvent Amount Spot on paper
Ether 5 g. crystalline strophanthidin. A pink-blue spot, R¢. 0.87.
Chloroform

6.7 g. gum containing strophan-
thidin.

Chloroform alcohol (9:1) 49 g. gum containing stro-
phanthidin and Corchoside A.

Chloroform alcohol (4:1) 66.7 g. gum containing strophan-
thidin and Corchoside A and

A pink-blue spot, R¢. 0.87.
Two pink-blue spots, R¢. 0.87
and 0.68.

Three pink-blue spots, Rf. 0.87,.
0.68 and 0.31.

B

TABLE 2.—SEPARATION OF CORCHOSIDE A.

Chloroform alcohol Amount of L . Elution with ;
; Fraction Products obtained
extract alumina benzene-alcohol
proportion of 9:1, 4 g. 40 g. I—XX 88:12 1.5 g. of a gum yielding
500 cC. 0.7 g. crystalline stro-
phanthidin
XXI —IVL 80:20, 0.6 g. of a gum containing
Pl corchoside A :

The gum was dissolved in alcohol and treated with activated charcoal when o0.32 g. of
corchoside A in pure form could be separated.

TABLE 3.—SEPARATION OF CORCHOSIDE B.

Chloroform alcohol Amount of Elution with

extract alumina Eeceon benzene-alcohol Fioduct obtained
Proportion 4:1, 10 g. 6o g. I to XX 88:12 0.7 g. of a gum giving 0.5
500 cC. g. crystalline - strophan-
thidin

XXI to XL 50: 50, 1 g. of a gum providing 0.6 g.

500 cC. of corchoside A.
XLI to CI 50-50, 0.6 g. of a gum yielding
1.51 0.23 g. of corchoside B.

The gummy products were further purified by crystallisation with alcohol. The alcoholic
extracts were charcoaled and the corchoside A and B were separated in quantities mentioned in
the last column.
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KBr) 3401 (OH), 1748, 1736 (OAc), shoulder at
1700, (€ = @), 1650, 1626 (€ = C), 1381, 1372
{G-CH,) 1285 (OAc), 171 (OH), Tosy, 1031
(C-O-)cm.-1 (Fig. 2). Found: C, 58.2; H, 7.2; O,
34.3; OAc, 20.9. CysHg2019,H,0; requries: G,
584 H oz O S0 R 12399/

Water of Crystallisation.—A sample of the above
acetate (1.1 mg., m.p. 280-232°C.) dried over
P,O; at 110°C. under vacuum lost water
(0.6 mg., 1.90%). Calculated for C,Hs,O;9,
H-0: 1959

Attempt to Hydrolyse Corchoside A by Gastric Juice.—
It was not very successful. A sample (0.33 g.,
m.p. 188-192°) dissolved in methanol (15 cc.)
was allowed to react with artificial gastric juice®
(5 cc.) at normal temperature. At the end of
18 hours, the test revealed that only a very small
amount was hydrolysed.

Hydrolysis of Corchoside A by Mineral Acids.—
“The sample (0.2014 g., m.p. 183-186°C.) dissolv-
ed in methanol (10 cc.) was refluxed on a steam
bath with sulphuric acid (0.1 N, 10 cc.) until
the hydrolysis was complete (1 hr.) as indicated
on a paper chromatogram.? Most of the metha-
nol was then removed on a water bath under
reduced pressure, the reaction mixture was diluted
with water (30 cc.), and extracted with chloro-
form (50 cc. X 5); the chloroform extract was
washed with water (50 cc.) and washings were
transferred to the main bulk of water, and on
temoval of the chloroform these gave crystals
(0.1029 g.), m.p. 162-166°C. which when crystal-
lised from ethanol, had m.p. 175-176°C., [«]p3°
+ 38.5° (¢ 0.8 in EtOH), amax. 303 mp and
217 mu. It gives a positive Legal colour reac-
tion and a strong Raymond test,5 and it was
paper chromatographically identical with stro-
phanthidin.

The aqueous mother liquor was neutralised
with BaCOg, filtered, and passed through ion-
exchanger (mixed ion-exchanger V, Merck). This,
-on removal of solvent, left a syrup (0.08 g.) which
forms needles when kept over P,Og. It is highly
hygroscopic and sweet to taste. It readily re-
-duces Fehling’s solution, and gives a strong
Keller-Kiliani test8 (blue) and Dische reaction?
(blue), [«] 30—10.2° (c 0.59 in water).

D

Amount of Strophanthidin and Sugar in Corchoside A.—
Purified samples (m.p. 190-192°C.) dissolved in
methanol (10 cc.) and hydrolysed with sulphuric
acid (0.1 N, 10 cc.) in the manner described above,
and in several experiments gave strophanthidin
and sugar, in amounts as given in Table 4.
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TABLE 4.
Strophanthidin Sugar
Sample, ~ bl S
mg. Yield, mg. o Yield, mg. 9
1377 737 53:5 575 41.8
1045 573 54-9 419 40.1
2014 1029 51.2 8oo 39.7

Purification and Characterization of Corchoside B.—
The crude chloroform-alcohol extract (4:1, 10 g.)
was chromatographed from benzene on neutral
alumina (Brockmann, 60 g.); development with
benzene alcohol (88:12) eluted strophanthidin
(0.5 g.); continued elution with benzene-alcohol
(80:20) yielded a gum (1 g.) containing mostly
corchoside A; on further development of the
residue with the same solvent mixture in different
proportion (50-50), eluted a highly hygroscopic
corchoside B which as obtained from this mixed
solvent, melted at 137-140° (in sealed tube) and
has [«] g0 —9.6° (c-1.2 in EtOH), amax. (in

D
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Fig. 3.—LR.curve of corchoside B.

EtOH) 303and 217 mp, ymax. (in KBr) 3509
(broad, OH), 1761 (C=O0, lactone) 1742 (C=0),
1650 (C=C), 1471, 1393 (C-CHj), 1176, 1036
(C-O) (Fig. 3). The substance responded strongly
to a Legals and Raymond4 test.

Acetate of Corchoside B.—A sample (228 mg.
m.p. 137-140°C.) dissolved in dry pyridine (8 cc.)
was allowed to react with acetic anhydride (5 cc.)
at 40°C. for 24 hours. The solvent was remove
under reduced pressure on a water bath, the
residue triturated with water (20 cc.), and on
filtration gave the acetate (2v2 g.) m.p.
112-120°C. crystallised from dilute methanol
(charcoal), m.p. 186-142°C., [«] 23p + 3.1° (C

60 RN R FR R orcsid ORAR FILTS SIS PR ROiOR FEETE) CARTR pre poes ) P — T
50} Acetate of Corchoside-B
40
30}
|‘6’:29 1:.49 845
20 i.: 030"’ cac 7°2 nss
o 2% 3003 4 1385 \{ g
‘.!gsus Hedd Crchy B8 150 1010
A A Pl e=0 bs 400 et

27 3 4 S 6 T 8 9 10 "
Fig. 4.—LR. curve of acetate of corchoside B.
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1.62 in methanol), ymax. (in KBr) 3610 (OH),
1786 (lactone), shoulder at 1742 (C=O0), 1642
(C=C), 1399 (C-CHj;), 1252, 1229 (OAc),
1055 (C-O-) em.”! (Fig. 4). It analysed for
deca-acetate. Found: C, 55.87, H, 6.23, OAc,
30.92. Cg;Hg20;3: requires: C, 55.89; H, 6.30;
OAc, 32.8%.

Hpydrolysis of Corchoside B.—A sample (0.1501
g., m.p. 138-140°C.) dissolved in methanol 10( cc.)
when hydrolysed under reflux with aqueous
sulphuric acid (0.1 N, 10 cc.) exactly in the same
way as described for corchoside A, vyielded a
crystalline solid (0.065 g.), m.p. 160-165 °C.,
crystallised from ethanol m.p.  175-476°C.,
[e] 395 + 86.5° (c 1.2 in EtOH), amax. 303 my and
217 muy, gave a positive Legal4and Raymonds tests,
and paper chromatographically identical and
infrared superimposable upon an authentic stro-
phanthidin, and mixed m.p. with a sample of
strophanthidin of the same m.p. remained unde-
pressed.

The aqueous mother liquor on working up
gave a mixture of sugar in the form of syrup
(0.07 g.). It readily reduces Fehling’s solution
and on paper chromatography gave four spots
identical with raffinose, glucose, fructose, and
galactose.

-
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