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INTRODUCTON
Dracontomelon dao (Blanco) Merr. et Rolfe of the family  
Anacardiaceae, locally known as dao is an indigenous  
Philippine tree which is also widely distributed through­
out the South and Southeast Asia.1 The dao bark is 
used against dysentery. The mature fruits and kernel 
of the seeds are edible, while the flowers and young 
leaves are eaten as vegetables. The wood of  dao  is 
employed in light construction, timber and firewood.2 

The EtOAc extract of the leaves of D. dao was observed 
to exhibit strong anti-bacterial activity with an IC50 
of 98.5 µg/mL.3 The crude methanolic extracts of the 
leaves, stem and root barks of D. dao exhibited a very 
good level of broad spectrum antibacterial activity, 
while the leaf extract exhibited antifungal activity.4  
The essential oil was extracted from the skins of  
stem of D. dao by steam distillation. GC-MS analysis 
identified 13 compounds with the following major 
components: n-hexadecanoic acid (46.13%), octadeca­
noic acid (15.44%), (E)-9-octadecenoic acid (13.73%), 
and (Z,Z)-9,12-octadecadienoic acid (7.79%).5

We earlier reported the isolation of anacardic acid, 
β-sitosteryl-3β-glucopyranoside-6’-O-fatty acid esters, 
β-sitosterol, phytol, phytyl fatty acid esters, β-sitosteryl 
fatty acid esters, chlorophyll a, squalene, long-chain 
fatty alcohols, and long-chain hydrocarbons from the 
leaves of D. dao.6 We report herein the isolation ofcardol  
(1), β-sitosteryl-3β-glucopyranoside-6, O-fatty acid 
esters (2), β-sitosteryl fatty acid esters (3), and a mixture  
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of β-sitosterol (4a) and stigmasterol (4b) from the 
petiole; 1,anacardic acid (5), a mixture of 4a and 
4b, triacylglycerols (6), monoacylglycerol (7), long-
chain fatty acid esters (8) and linoleic acid (9) and 
from the twigs; and 4a-6, 8, long-chain fatty alcohols 
(10), and long chain-hydrocatbons (11) from the 
flowers of D. dao. The structures of 1-9 are presented 
in Figure 1. To the best of our knowledge this is the  
first report on the isolation of 1, 4b and 6-9 from D. 
dao.

MATERIALS AND METHODS
General Experimental Procedure
NMR spectra were recorded on a Varian VNMRS 
spectrometer in CDCl3 at 600 MHz for 1H NMR and 
150 MHz for 13C NMR spectra. Column chroma­
tography was performed with silica gel 60 (70-230 
mesh). Thin layer chromatography was performed 
with plastic backed plates coated withsilica gel F254  
and the plates were visualized by spraying with  
vanillin/H2SO4 solution followed by warming.

Sample Collection
Samples of the petiole, twigs and flowers of Dracon-
tomelon dao (Blanco) Merr. et Rolfe were collected 
from De La Salle University – Science and Technology  
Complex (DLSU-STC) Complex Leandro V. Locsin 
Campus, Biñan City, Laguna, Philippines in March 
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volume. The 10% acetone in CH2Cl2 fraction was rechromatographed (2 ×)  
using 1% EtOAc in petroleum ether to afford 3 (2 mg). The first 30% 
acetone in CH2Cl2 fraction was rechromatographed using 10% EtOAc 
in petroleum ether.  The less polar fractions were combined and rechro­
matographed using 10% EtOAc in petroleum ether to afford 1 (4 mg).  
The second 30% acetone in CH2Cl2 fraction was rechromatographed  
using 15% EtOAc in petroleum ether to yield 4a and 4b (3 mg) after 
washing with petroleum ether. The 60% acetone in CH2Cl2 fraction was 
rechromatographed (3 ×)  using  CH3CN:Et2O:CH2Cl2 (1:1:8, v/v) to 
afford 2 (3 mg) after washing with petroleum ether.   

Isolation of the chemical constituents from the twigs of D. dao
The air-dried D. dao twigs (87 g) were ground in a blender, soaked in 
CH2Cl2 for 3 days and then filtered. The solvent was evaporated under 
vacuum to afford a crude extract (0.30 g) which was chromatographed 
using increasing proportions of acetone in CH2Cl2 at 10% increment by 
volume. The CH2Cl2 fraction was rechromatographed using petroleum 
ether.  A second rechromatography was conducted using 1% EtOAc  
in petroleum ether to yield 8 (2 mg).  The 10% acetone in CH2Cl2 fraction  
was rechromatographed by gradient elution using 5% EtOAc in petroleum  
ether; followed by 10% EtOAc in petroleum ether; then 15% EtOAc in 
petroleum ether; and finally 20% EtOAc in petroleum ether.  The fractions  
eluted with 5% EtOAc in petroleum ether were combined and rechro­
matographed using the same solvent to afford 1 (2 mg) and 9 (3 mg). The 
fractions eluted with15% EtOAc in petroleum ether were combined and 
rechromatographed using the same solvent to yielda mixture of 4a and 
4b (6 mg) after washing with petroleum ether. The fractions eluted with 
20% EtOAc in petroleum ether were combined and rechromatographed  
using the same solvent to afford 6 (4 mg). The 30% acetone in CH2Cl2 
fraction was rechromatographed using 20% EtOAc in petroleum ether.  
The less polar fractions were rechromatographed using CH2Cl2 to yield 
5 (3 mg) after washing with petroleum ether. The more polar fractions 
yielded 7 (2 mg) after washing with petroleum ether.

Isolation of the chemical constituents from the flowers of D. dao
The air-dried D. dao flowers (19 g) were ground in a blender, soaked in 
CH2Cl2 for 3 days and then filtered. The solvent was evaporated under 
vacuum to afford a crude extract (0.300 g) which was chromatographed 
using increasing proportions of acetone in CH2Cl2 at 10% increment by 
volume. The CH2Cl2 fraction was rechromatographed using petroleum 
ether (2 ×) to afford 11(5 mg) after washing with petroleum ether. The 
10% acetone in CH2Cl2 fraction was rechromatographed using 1% EtOAc 
in petroleum ether to yield 6 (3 mg) and 8 (4 mg). The 20% acetone in 
CH2Cl2 fraction was rechromatographed using 5% EtOAc in petroleum 
ether to afford 10 (5 mg) and a mixture of 4a and 4b (6 mg) after washing 
with petroleum ether. The 30% to 50% acetone in CH2Cl2 fractions were 
combined and rechromatographed (3 ×) using 20% EtOAc in petroleum 
ether to yield 5 (12 mg) after washing with petroleum ether. 

RESULTS AND DISCUSSION
Silica gel chromatography of the dichloromethane extracts of D. dao 
yielded 1-11. The NMR spectra of 1 are in accordance with data reported 
in the literature forcardanol;7 2 for β-sitosteryl-3β-glucopyranoside-6’-
O-fatty acid esters;8 3 for β-sitosteryl fatty acid ester;9 4a for β-sitosterol;10  

4b for stigmasterol;10 5 for anacardic acid;11 6 for triacylglycerols;12 7 
for monoacylglycerol;10 8 for long-chain fatty acid esters;13 9 for linoleic 
acid;14 10 for long-chain fatty alcohols;15 and 11 for long-chain hydro­
carbons.16

CONCLUSION
The petiole, twigs, flowers and leaves of D. dao afforded phenolics,  
sterols and lipids. The following compounds were obtained from the 

2016.  The samples were authenticated at the Botany Division, Philippine 
National Museum.

General Isolation Procedure
A glass column 12 inches in height and 0.5 inch internal diameter was 
used for the chromatography. The crude extracts were fractionated by 
silica gel chromatography using increasing proportions of acetone in 
CH2Cl2 at 10% increment by volume as eluents. Five milliliter fractions  
were collected. All fractions were monitored by thin layer chromatog­
raphy. Fractions with spots of the same Rf values were combined and  
rechromatographed in appropriate solvent systems until TLC pure  
isolates were obtained. Final purifications were conducted using Pasteur 
pipettes as columns. One milliliter fractions were collected.

Isolation of the chemical constituents from the petole of D. dao
The air-dried D. dao petiole (179.3 g) were ground in a blender, soaked 
in CH2Cl2 for 3 days and then filtered. The solvent was evaporated under 
vacuum to afford a crude extract (0.90 g) which was chromatographed 
using increasing proportions of acetone in CH2Cl2 at 10% increment by 

Figure 1: Chemical structures of cardanols (1), β-sitosteryl-3β-
glucopyranoside-6, O-fatty acid esters (2), β-sitosteryl fatty acid esters 
(3), β-sitosterol (4a), stigmasterol (4b), anacardic acid (5), triacylglycerols 
(6), monoacylglycerol (7), long-chain fatty acid esters (8) and linoleic acid 
(9) from D. dao.
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different parts of the tree: cardol (1) from the petiole; β-sitosteryl-3β-
glucopyranoside-6’-O-fatty acid esters (2) from the petiole and leaves; 
β-sitosteryl fatty acid esters (3) from the petiole; β-sitosterol (4a) from 
the petiole, twigs, flowers and leaves; stigmasterol from the petiole, twigs 
and flowers; anacardic acid (5) from the twigs, flowers and leaves; tria­
cylglycerols (6) from the twigs and flowers; monoacylglycerol (7) from 
the twigs; long-chain fatty acid esters (8) from the twigs and flowers; 
linoleic acid (9) from the twigs; long-chain fatty alcohols (10) and long-
chain hydrocarbons (11) from the flowers.
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GRAPHICAL ABSTRACT
HIGHLIGHTS OF PAPER
•  D. dao yielded cardol (1), β-sitosteryl-3β-glucopyranoside-6›-O-fatty acid es-

ters (2), β-sitosteryl fatty acid esters (3), and a mix• D. dao yielded cardol 
(1), β-sitosteryl-3β-glucopyranoside-6›-O-fatty acid esters (2), β-sitosteryl fatty 
acid esters (3), and a mixture of β-sitosterol (4a) and stigmasterol (4b) from 
the petiole; 1, a mixture of 4a and 4b, anacardic acid (5), triacylglycerols (6), 
monoacylglycerol (7), long-chain fatty acid esters (8), and linoleic acid (9) from 
the twigs; and  a mixture of 4a and 4b, 5, 6, 8, long-chain fatty alcohols (10), 
and long- chain hydrocatbons (11) from the flowers of D. dao.

•  The structures of 1 and 5 were elucidated by extensive 1D and 2D NMR spec-
troscopy, while those of 2-4 and 6-11 were identified by NMR spectroscopy. 
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