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ABSTRACT

Chemical investigation of the dichloromethane extract of the stems of Corchorus olitorius L. led to the isolation of oleanolic
acid (1), 2-hydroxyethyl benzoate (2), chlorophyll a (3), mixtures of phytyl fatty acid esters (4a) and B-sitosteryl fatty acid
esters (4b) and B-sitosterol (5a) and stigmasterol (5b). The structures of 1-5b were identified by comparison of their NMR

data with literature data.
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INTRODUCTION

Corchorus olitorius commonly known as jute and locally
known as “saluyot” is a popular vegetable in the
Philippines. It grows on rice-paddy banks, in fallow
paddies, in and near settlements throughout the
Philippinest. A number of studies were conducted on the
chemical constituents of C. olitorius. The different parts of
C. olitorius afforded cardiac glycosides: strophanthidin
trioside?, coroloside?, deglycocoroloside®, chorchoroside?,
chorchoroside B3, olotoriside®, cannogenol-3-O-$-D-
glucopyranosyl-(1 — 4)-O--D-digitoxopyranoside®”,
periplagerin-3-O-5-D-glucopyranosyl-(1 — 4)-O-$-D-
digitoxopyranoside®”, digitogenin-3-O-4-D-
glucopyranosyl-(1 — 4)-O-p-D-digitoxopyranoside®~,
canarigenin®’, and chorchorusoside A-E® from the seeds;
triterpenes: corosin®, ursolic acid®, corosolic acid'®, oxo-
orocin'® from the seeds, and oleanolic acid'* from the
leaves; ionones: corchoiononside A-C2,  (6S,9R)-
roseoside'?, and betulabuside A'? from the leaves;
phenolics:  astragalin?, isoquercetin'?, quercetin-3-
galactoside!™'3,  quercetin-3-(6-malonylglucoside)'*?3,
quercetin-3-(6-malonylgalactoside)**2, circhorune'?,
scopolin®?2, chlorogenic acid!**®, 3,5-dicaffeoylquinic
acid*®® from the leaves, and 4,7-dihydroxycoumarin
from the seeds. Another study reported that the lignin
content of a mature C. olitorius stem was around 29%%°.
Furthermore, the different parts of C. olitorius were found
to exhibit diverse biological activities. The leaves of C.
olitorius were reported to exhibit antioxidant!®,
antitumor®’,  gastroprotective®®,  antibacterial  and
antifungal®®, anti-inflammatory and analgesic? activities.
In addition, the leaves are used as demulcent and
febrifuge?.

We now report the isolation of oleanolic acid (1), 2-
hydroxyethyl benzoate (2), chlorophyll a (3), phytyl fatty
acid esters (4a), B-sitosteryl fatty acid esters (4b), B-
sitosterol (5a) and stigmasterol (5b) from the stems of C.
olitorius. To the best of our knowledge this is the first
report on the chemical constituents of the dichloromethane
extract of the stems of C. olitorius. The structures of 1-5a
are presented in Fig. 1.

MATERIALS AND METHODS

General Experimental Procedure

NMR spectra were recorded on a Varian VNMRS
spectrometer in CDCl; at 600 MHz for *H NMR and 150
MHz for **C NMR spectra. Column chromatography was
performed with silica gel 60 (70-230 mesh). Thin layer
chromatography was performed with plastic backed plates
coated with silica gel Fzss and the plates were visualized
by spraying with vanillin/H.SO4 solution followed by
warming.

Plant material

Corchorus olitorius L. was bought from a supermarket in
Metro Manila in October 2015 and authenticated at the
Botany Division, Philippine National Museum.

General Isolation Procedure

A glass column 20 inches in height and 2.0 inches internal
diameter was packed with silica gel. The crude extract
from the leaves were fractionated by silica gel
chromatography using increasing proportions of acetone in
CH_ClI; (10% increment) as eluents. One hundred milliliter
fractions were collected. All fractions were monitored by
thin layer chromatography. Fractions with spots of the
same Ry values were combined and rechromatographed in
appropriate solvent systems until TLC pure isolates were
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Figure 1: Chemical structures of oleanolic acid (1), 2-hydroxyethyl benzoate (2), chlorophyll a (3), phytyl fatty acid
esters (4a), p-sitosteryl fatty acid esters (4b), B-sitosterol (5a) and stigmasterol (5b) from the stems of C. olitorius.

obtained. A glass column 12 inches in height and 0.5 inch
internal diameter was used for the rechromatography. Five
milliliter fractions were collected. Final purifications were
conducted using Pasteur pipettes as columns. One milliliter
fractions were collected.

Isolation of the Chemical Constituents of C. corchorus
The freeze-dried flowers of C. corchorus (282.87 g) were
ground in an osterizer, soaked in CHCl, for three days,
and then filtered. The filtrate was concentrated under
vacuum to afford a crude extract (1.03 g). The extract was
chromatographed by gradient elution with using CH,Cl,
followed by increasing amounts of acetone at 10%
increment by volume as eluents. The 10% acetone in
CH_CI; fraction was rechromatographed (2 x) using 5%
EtOAc in petroleum ether to afford a mixture of 4a and 4b
(2 mg). The 20% acetone in CH.Cl, fraction was
rechromatographed using 15% EtOAc in petroleum ether.
The less polar fractions were combined and
rechromatographed using 15% EtOAc in petroleum ether

to afford a mixture of 5a and 5b (3 mg) after washing with
petroleum ether. The more polar fractions were combined
and rechromatographed using CH3CN:Et,0:CH,CI,
(0.5:0.5:9, viv) to afford 3 (4 mg) after washing with
petroleum ether, followed by Et,O. The 50% acetone in
CH.Cl, fraction was rechromatographed using
CH3CN:Et,0:CHCl, (1:1:8, v/v) to afford 1 (2 mg) after
washing with petroleum ether, the 60% acetone in CHCl,
fraction was rechromatographed using
CH3CN:Et,0:CHCl, (0.5:0.5:9, v/v) to afford 2 (1 mg)
after washing with petroleum ether,

RESULTS AND DISCUSSION

Silica gel chromatography of the dichloromethane extract
of the stems of Corchorus olitorius led to the isolation of
1-5b. The NMR spectra of 1 are in accordance with data
reported in the literature for oleanolic acid??; 2 for 2-
hydroxyethyl benzoate?®; 3 for chlorophyll a; 4a for
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phytyl fatty acid esters?®; 4b for B-sitosteryl fatty acid
esters?; 5a for B-sitosterol?’; and 5b for stigmasterol?”.
Literature search revealed that 1, 3, 5a and 5b exhibited
diverse biological activities. Oleanolic acid (1) showed
anti-inflammatory  effects by inhibiting  hyper
permeability, the expression of CAMs, and the adhesion
and migration of leukocytes®. It showed anti-
inflammatory activities through the inhibition of the
HMGBL1 signaling pathway®. It exhibited anti-
inflammatory, hepatoprotective, gastroprotective,
immunoregulatory and anti-ulcer activities®®, and
gastroprotective effect on experimentally induced gastric
lesions in rats and mice3!. It was also reported to inhibit
mouse skin tumor®, protect against hepatotoxicants and
treat hepatitis®®, and showed significant antitumor activity
on human colon carcinoma cell line HCT 1534,
Chlorophyll (3) and its various derivatives are used in
traditional medicine and for therapeutic purposes®.
Natural chlorophyll and its derivatives have been studied
for wound healing®, anti-inflammatory properties®,
control of calcium oxalate crystals®, utilization as
effective agents in photodynamic cancer therapy®®4, and
chemopreventive effects in humans***. A review on
digestion, absorption and cancer preventive activity of
dietary chlorophyll has been provided*.

B-Sitosterol (5a) was observed to have growth inhibitory
effects on human breast MCF-7 and MDA-MB-231
adenocarcinoma cells®. It was shown to be effective for
the treatment of benign prostatic hyperplasia®. It was also
reported to attenuate B-catenin and PCNA expression, as
well as quench the radical in-vitro, making it a potential
anticancer drug for colon carcinogenesis®’. It can inhibit
the expression of NPC1L1 in the enterocytes to reduce
intestinal cholesterol uptake®. It has also been reported to
induce apoptosis mediated by the activation of ERK and
the downregulation of Akt in MCA-102 murine
fibrosarcoma cells®.

On the other hand, stigmasterol (5b) shows therapeutic
efficacy against Ehrlich ascites carcinoma in mice while
conferring protection against cancer induced altered
physiological conditions®™. It has been reported to lower
plasma cholesterol levels, inhibit intestinal cholesterol and
plant sterol absorption, and suppress hepatic cholesterol
and classic bile acid synthesis in Winstar and WKY rats®?.
In other studies, stigmasterol showed cytostatic activity
against Hep-2 and McCoy cells®?, markedly inhibited
tumour promotion in two stage carcinogenesis
experiments®®, and exhibited antimutagenic®, topical anti-
inflammatory®, antiosteoarthritic®® and antioxidant®
activities.
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