
Antidesma are part of the Phyllanthaceae family,

comprising more than 120 species. Antidesma are widely

distributed throughout south east Asia but also Australia,

Africa and Pacific Island. There are 18 species and 5 varieties

of Antidesma endemic to Thailand. Antidesma is a relatively

homogeneous genus of dioeciously shrubs and trees in the

Old World tropics1. A. ghaesembilla is widely distributed in

Bangladesh, Bhutan, Cambodia, India (including Nicobar

Islands), Indonesia, Laos, Malaysia, Myanmar, Nepal, Papua

New Guinea, Philippines, Sri Lanka, Thailand, Vietnam and

Australia. Antidesma ghaesembilla (local name-Khudijam) is

a small to medium sized tree up to 20 m tall. The bark has

been reported to be useful in astringent, tonic, dengue fever

and wound healing. The wood or young stem with their barks

are used as emmenagogue2.

In this paper we report the isolation and characterization

of Vomifoliol (1) from the chloroform extract of leaves of

Antidesma ghaesembilla.
1H NMR spectra were obtained on Bruker Avance (400

MHz for 1H) spectrophotometer using the residual solvents

peak as internal standard, δH values are expressed in parts per

million relative to the solvent (CDCl3), mass spectra were

obtained in JEOL JMS DX 303. Vacuum liquid chromatography

(VLC) and gel permeation chromatography were conducted

on silica gel (Kieselgel 60, mesh 70-230) and sephadex LH-

20, respectively. TLC and preparative TLC were carried out

using Merck silica gel 60 PF254 on glass plates at a thickness

of 0.5 mm and spots were visualized under UV light (254 nm)
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and spraying with 1 % vanillin- H2SO4 followed by heating at

110 ºC for 5-10 min.

The leaves of Antidesma ghaesembilla were collected

from Gazipur, Bangladesh in October 2009 and a voucher

specimen (Accession Number DACB - 34395) representing

this collection has been deposited in Bangladesh National

Herbarium, Mirpur, Dhaka for further reference.

The leaves after cutting into small pieces were dried under

sun for several days. The plant materials were then oven dried

for 24 h at considerably low temperature (40 ºC) for better

grinding. The coarse powder was then stored in air tight

container and kept in cool, dry and dark place for future use.

650 g of powdered leaf was soaked in 3.5 L of ethanol in

a large conical flask for 7 days with occasional shaking and

stirring. The whole mixture was then filtered off through a

cotton plug followed by Whatman filter paper No. 1 and the

filtrate thus obtained was concentrated at 40 ºC with a rotary

evaporator. The weight of the dried residue was 10 g. Then

6 g of the concentrated methanol extract was fractioned by

modified Kupchan partitioning3 protocol which afforded

petroleum ether (1 g), carbon tetrachloride (900 mg) and

chloroform (2 g) and aqueous (1 g) soluble fractions.

Vacuum liquid chromatography (VLC)4: An aliquot of

the chloroform soluble partitionate (2 g) was fractioned by

vacuum liquid chromatography (VLC). The column was

packed with silica gel (Kieselgel 60, mesh 70-230) under

vacuum and washed with petroleum ether. Chloroform fraction

was adsorbed onto silica gel, allowed to dry and applied on
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top of the adsorbent layer. Then the column was eluted with

pet ether, ethyl acetate and methanol mixtures of increasing

polarities to provide 23 fractions (each 120 mL). All the

fractions were screened by TLC under UV-light and vanillin

H2SO4 reagent followed by heating. Depending on the TLC

behaviour, fractions present in beaker 13-23 were mixed and

subjected to gel permeation chromatography for further

fractionation.

Gel permeation chromatography5: Vacuum liquid chroma-

tography fractions 13-23 were passed through sephadex (LH-

20) column using different solvent system (Table-1).

TABLE-1 

DIFFERENT SOLVENT SYSTEM FOR GEL 
PERMEATION CHROMATOGRAPHY ANALYSIS 

Solvent system Proportions 
Fractions 

No. 
Amount collected 

(mL) 

Hexane:DCMa:MEb 

ME:DCM 

ME:DCM 

ME 

2:5:1 

9:1 

1:1 

100 

1-26 

27-42 

43-44 

45-47 

150 

50 

50 

100 

a = dichloromethane; b = methanol 

 
A total of 47 fractions were collected and screened by

TLC under UV light and vanillin H2SO4 reagent followed by

heating. Column fractions 30-33 were found to give identical

spots. Preperative thin layer chromatography6 (PTLC) of

column fractions 30-33 eluted with 40 % ethyl acetate in pet

ether over silica gel using tolune-ethyl acetate (70:30) afforded

compound 1 (3 mg).

Detection method: Vomifoliol (Fig. 1): (3 mg); white

needles; brick red colour spot was visualized under UV light

(254 nm) on TLC plate upon spraying with 1 % vanillin H2SO4

followed by heating at 110 ºC for 5-10 min. EIMS for C13H20O3

m/z (rel. int.): 224 (M+); 1H NMR (CDCl3, 400 MHz): δ 5.90

(1H, br.s, H-5), 5.84 (1H, dd, J = 14, 5 Hz, H-8), 5.81 (1H, d,

J = 14, H-7), 4.34 (1H, m, H-9), 2.38 (1H, d, J = 17.08 Hz,

Hb-3), 2.18 (1H, d, J = 17.02 Hz, Ha-3), 1.82 (3H, t, H-13),

1.23 (3H, d, J = 6.4 Hz, H-10), 1.02 (3H, s, H-11) and 0.93

(3H, s, H-12).
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Fig. 1. Structure of vomifoliol (1)

One compound was isolated from the chloroform extract

of the leaves of Antidesma ghaesembilla by repeated chroma-

tographic separation and purification over silica gel. The

structure of 1 was solved by 1H NMR and EIMS and determined

to be vomifoliol (1) by comparing the spectral data with those

reported for this compound7-9.

The molecular formula of 1 was determined to be C13H20O3

based on molecular ion peak at m/z 224 (M+) in its EIMS. The
1H NMR spectrum of 1 showed signals assignable to three

olefinic proton at δ 5.90, 5.84 and 5.81 at H-5, H-8 and H-7,

respectively, an oxygenated methine at δ 4.34 ( H-9), an

isolated methylene at δ 2.38 ( H 3b) and 2.18 (H 3a). In addition

the spectrum also revealed a vinyl methyl at δ 1.23 (Me-10), a

secondary methyl at δ 1.82 (Me-13) and two tertiary methyl

resonating at δ 1.02 (Me-11) and 0.93 (Me-12). This is the

first report of its occurrence from Antidesma ghaesembilla

and to the best of our knowledge it is the fourth report from

the plant sources.

Conclusion

The isolation and identification of vomifoliol (1) from

the leaves of Antidesma ghaesembilla was reported from this

plant. The work was carried out by means of various physical

(solvent extraction, chromatography), spectral techniques and

the structure was established on the basis of 1H NMR and mass

spectroscopy. Vomifoliol is biologically active10 and is a

megastigmane derivative. Naturally occurring megastigmane

derivatives were previously found to have antiproliferative11-16,

anticancer17 and cytotoxic effects18. So the isolated compound

vomifoliol (1) can be used for determining anticancer, cyto-

toxic, antiproliferative and other biological activities.
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