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Abstract 
Aglaia argentea also known as langsat hutan in 

Indonesia is a higher plant traditionally used for 

moisturizing the lungs, reducing fever and treating 

contused wound, coughs and skin diseases. The 

stembark of A. argentea was successively extracted 

with methanol. The methanolic extract then partitioned 

by n-hexane, ethyl acetate and n-butanol. The n-hexane 

extract was chromatographed over a vacuum-liquid 

chromatographed (VLC) column packed with silica gel 

60 by gradient elution.  

 

The VLC fractions were repeatedly subjected to 

normal-phase column chromatography and 

preparative TLC on silica gel GF254 to afford aroma 

dendrane-type sesquiterpenoid compound, 

spathulenol. The chemical structure of the compound 

was elucidated on the basis of spectroscopic data and 

comparison with those related data previously 

reported. Isolated compound was tested for their 

cytotoxic effects against P-388 murine leukemia cells 

in vitro and showed cytotoxic activity with an IC50 

value of 16.82 μg/mL. 
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Introduction 
The family Meliaceae, also known as mahogany family, is a 

high plant grown in tropical and subtropical region around 

the world. The largest genus from this family is Aglaia, 

comprises more than 100 species distributed mainly in India, 

Indonesia, Malaysia and parts of the Western Pacific1,2. The 

genus Aglaia is known as source of variety compounds with 

interesting biological activity such as antifungal and 

antitumor sesquiterpenoid3,4, cytotoxic5 and anti-

inflammatory activity diterpenoid,  cytotoxic and anti-

retroviral triterpenoid6-10, cytotoxic steroid11, cytotoxic 

alkaloid12, anti-inflammatory and cytotoxic       

rocaglamide13-15. 

 

In further screening for cytotoxic compounds from 

Indonesia Aglaia plants, we found that the n-hexane extract 

of A. argentea exhibited a cytotoxic activity against P-388 
murine leukemia cells with IC50 values of 26.72 µg/mL. A. 

argentea, also known as langsat hutan in Indonesia is a 

higher plant traditionally used for moisturizing the lungs, 

reducing fever and for treating contused wound, coughs and 

skin diaseases16-18. Previous phytochemical studies of A. 

argentea have revealed the presence of compounds with 

cytotoxic activity including cycloartane-type triterpenoids 

against KB cells19 and 3,4-secoapotirucallane-type 

triterpenoids against KB cells20, but there are no reports of 

sesquiterpenes of this species before.  

 

Herein we isolated, determined the chemical structure and 

tested at P388 murine leukemia cells of one sesquiterpenoid 

compound from n-hexane extract of A. argentea. 

 

Material and Methods 
General: The IR spectra were recorded on a Perkin-Elmer 

spectrum-100 FT-IR in KBr. Mass spectra were obtained 

with a Synapt G2 mass spectrometer instrument. NMR data 

were recorded on a Jeol ECZ-600 spectrometer at 600 MHz 

for 1H and 150 MHz for 13C and TMS as internal standard. 

Column chromatography was conducted on silica gel 60 

(Kanto Chemical Co. Inc., Japan). TLC plates were pre-

coated with silica gel GF254 (Merck, 0.25 mm) and detection 

was achieved by spraying with 80% H2SO4 in ethanol 

followed by heating. 

 

Plant material: The barks of A. argentea were collected in 

Bogor Botanical Garden, Bogor, West Java Province, 

Indonesia in June 2015. The plant was identified by the staff 

of the Bogoriense Herbarium, Bogor, Indonesia and a 

voucher specimen (No. Bo-1288718) was deposited at the 

herbarium. 

 

Extraction and isolation: The dried bark (2.5 kg) was 

extracted with methanol exhaustively (12 L) at room 

temperature for 5 days. After removal of the solvent under 

vacuum, the viscous MeOH extract (133.5 g) was first 

suspended in H2O and then partitioned with n-hexane, 

EtOAc and n-butanol successively. Evaporation resulted in 

the crude extracts of n-hexane (26.3 g), EtOAc (12.4 g) and 

MeOH (12.6 g) respectively. All the extracts were tested for 

cytotoxic activity against P-388 murine leukemia cells and 

showed cytotoxic activity with IC50 values of 26.72, 15.49 

and 85.67 µg/mL respectively. 

 

The n-hexane soluble fraction (26.3 g) was fractionated by 

vacuum liquid chromatography on silica gel 60 using a 

gradient n-hexane and EtOAc to give fractions A–I, 

combined according to TLC results. Fraction A (6 g) was 
chromatographed on a column of silica gel, eluted 

successively with a gradient of n-hexane–CH2Cl2 (10:0–

1:1), to give ten sub fractions (A1–A10). Sub fraction A9 
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was separated on preparative TLC eluted with n-hexane–

EtOAc (9:1), to give 1 (5.3 mg). 

 

Spathulenol (1): Colorless oil; [α]D
20 –3.2o (c 1.3, CHCl3); 

IR (KBr) max 3403, 2983, 1620, 1379, 1425, 1067 cm-1. 1H 

NMR (CDCl3, 600 MHz), see Table 1; 13C NMR (CDCl3, 

150 MHz), see Table 1; HR-ESI-TOFMS (positive ion 

mode) m/z 221.1810 [M+H]+, (calcd. for C15H24O, m/z 

220.1827). 

 

Determination of Cytotoxic Activities: The P388 cells 

were seeded into 96-well plates at an initial cell density of 

approximately 3 × 104 cells cm-3. After 24 h of incubation 

for cell attachment and growth, varying concentrations of 

samples were added. The compounds added were first 

dissolved in DMSO at the required concentration. 

Subsequently six desirable concentrations were prepared 

using PBS (phosphoric buffer solution, pH = 7.30 - 7.65). 

Control wells received only DMSO. The assay was 

terminated after 48 h incubation period by adding MTT 

reagent [3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl 

tetrazolium bromide; also named as thiazol blue] and the 

incubation was continued for another 4 h, in which the MTT-

stop solution containing SDS (sodium dodecyl sulphate) was 

added and another 24 h incubation was conducted.  

 

Optical density was read by using a micro plate reader at 550 

nm. IC50 values were taken from the plotted graph of 

percentage live cells compared to control (%), receiving only 

PBS and DMSO, versus the tested concentration of 

compounds (µg/mL). The IC50 value is the concentration 

required for 50% growth inhibition. Each assay and analysis 

was run in triplicate and averaged. 

 

Results and Discussion 
The phytochemical test with Liebermann-Burchard reagent 

for the n-hexane extract showed the presence of terpenoid 

compounds. By using cytotoxic assay to guide separations, 

the n-hexane fraction was separated by column 

chromatography over silica gel by gradient elution. The 

fractions were repeatedly subjected to preparative TLC on 

silica gel GF254 and yielded one cytotoxic sesquiterpenoid 

compound 1 (figure 1). 

 

Compound 1 was obtained as colorless oil. The HR-TOFMS 

spectrum showed [M+H]+ m/z 221.1810 (calcld m/z 

220.1827), which corresponded to the molecular formula 

C15H24O and thus required four degrees of unsaturation, 

originating from one pairs of C sp2 and the remaining 

tricyclic aromadendrane-type sesquiterpenoid. The IR 

spectra showed absorption peaks at 3403 cm-1 (OH), 1620 

cm-1 (C=C), 1379 and 1425 cm-1 (gem-dimethyl groups) and 

1067 cm-1 (C-O stretch).  The 1H-NMR (CDCl3 600 MHz) 

spectrum showed the presence of three tertiary methyl 

groups resonating at δH 1.02 (H-12) and 1.04 (H-13), 
including one deshielded signal for tertiary methyl at 1.27 

indicating that this methyl is attached at oxygenated carbon.  

All of these methyl signals indicated the presence of aroma 

dendrane-type sesquiterpenoid skeleton. One pair of olefinic 

methylene group, resonating at δH 4.65 and 4.67 (each 1H, s, 
H-14) was also observed at these spectra. The proton pairing 

was also confirmed with the 1H-1H COSY spectrum (figure 

2). 1H-1H COSY cross peak was observed at H-3/H-2/H-

1/H-5 in ring A indicating that this was a five membered 

ring; cross peak was also observed at H-1/H-5/H-6/H-7/H-

8/H-9 in ring B indicating that this was a seven membered 

ring. The 1H-1H COSY correlation observed at H-1/H-5 

showed that ring A and B fused each other to form aroma 

dendrane-type sesquiterpenoid skeleton.  

 

The 13C-NMR (CDCl3 150 MHz) and DEPT 135° spectra 

showed the presence of three methyl groups that indicate the 

characteristic of aroma dendrane-type sesquiterpenoid21, one 

quartenary oxigenated carbon, resonating at δC 81.1 (C-4), 

one quartenary carbon at δC 20.4 (C-11) which was the 

characteristic of aroma dendrane skeleton, originating from 

cyclisation of guaiane skeleton at position C-6/C-11 based 

on biogenetic pathway of this type of compound22, one 

olefinic methylene, resonating at δC 106.4 (C-14) and one 

quartenary olefinic carbon, resonating at δC 153.5 (C-10). 

These functionalities accounted for one of total four degree 

of unsaturation and the remaining three degrees of 

unsaturation were consistent with the aroma dendrane-type 

sesquiterpenoid.  

 

The HMBC spectrum (figure 2) showed correlations 

between H-15 (δH 1.27) to C-3 (δC 41.8), C-4 (δC 81.1) and 

C-5 (δC 54.5) and correlation between H-3 (δH 1.75) to C-4 

(δC 81.1) indicating that hydroxy group was having linkage 

at C-4 position. The position of double bond at C-10/C-14 

was proved by HMBC correlation between H-14 (δH 4.65 

and 4.67) to C-1 (δC 53.5) and C-9 (δC 38.9) and correlation 

between H-9 (δH 2.41) to C-10 (δC 153.5) and C-14 (δC 

106.4). A comparison of the NMR data of 1 with the data for 

spathulenol23 revealed that the structures of the two 

compounds were very similar; consequently compound 1 

was identified as spathulenol. 

 

The cytotoxicity effects of the isolated compound 1 against 

P388 murine leukemia cells were conducted according to the 

method described in previous paper8,24,25 and used an 

Artonin E (IC50 0.3 mg/mL) as a positive control26. The 

cytotoxic activity of isolated compound 1 in IC50 value as 

16.82 µg/mL and categorized as weak activity, since the 

sesquiterpenoid compound with different functional groups 

from several species showed diverse biological activity4. 

 

Conclusion 
Aroma dendrane-type sesquiterpenoid compound was 

success fully isolated from n-hexane extract of stem bark A. 

argentae identified as spathulenol.  Isolated compound was 

tested for cytotoxic effects against P-388 murine leukemia 

cells in vitro and showed cytotoxic activity with an IC50 

value of 16.82 μg/mL. 
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Figure 1: Structures of Compounds 1 

 
Figure 2: Selected HMBC and 1H-1H COSY 

correlations for 1 

 

Acknowledgement 
This investigation was financially supported by Directorate 

General of Higher Education, Ministry of Science, 

Technology and Higher Education, Indonesia and Internal 

Grant from Universitas Padjadjaran (Postgraduate Grant, 

2017 and Academic Leadership Grant, 2017-2018 granted to 

Unang Supratman). We thank Mrs. Suzany Dwi Elita from 

the Department of Chemistry, Faculty of Mathematics and 

Natural Sciences, Institute Technology Bandung, Indonesia 

for cytotoxicity bioassay. 

 

References  
1. Pannell C.M., Taxonomic Monograph of the Genus Aglaia Lour. 

(Meliaceae), Kew Bulletin Additional Series XVI, HMSO, Kew, 

Richmond, Surrey (1992) 

 

2. Inada A., Sorano T., Murata H., Inatomi Y., Darnaedi D. and 

Nakanishi T., Diamide derivatives and cycloartanes from the 

leaves of Aglaia elliptica, Chemical and Pharmaceutical Bulletin, 

49(9), 1226-1228 (2001) 
 

3. Joycharat N., Plodpai P., Panthong K., Yingyongnarongkul B.E. 

and Voravuthikunchai S.P., Terpenoid constituents and antifungal 

activity of Aglaia forbesii seed against phytopathogens, Canadian 

Journal of Chemistry, 88(9), 937-944 (2010) 

 

4. Liu S., Liu S.B., Zuo W.J., Guo Z.K., Mei W.L. and Dai H.F., 

New sesquiterpenoids from Aglaia odorata var. microphyllina and 

their cytotoxic activity, Fitoterapia, 92, 93-99 (2014) 
 

5. Cai X., Wang Y., Zhao P., Li Y. and Luo X., Dolabellane 

diterpenoids from Aglaia odorata, Phytochemistry, 71, 1020–1024 

(2010) 
 

6. Esimone C.O., Eck G., Nworu C.S., Hoffmann D., Uberla K. 

and Proksch P., Dammarenolic acid, a secodammarane triterpenoid 

from Aglaia sp. shows potent anti-retroviral activity in vitro, 

Phytomedicine, 17, 540–547 (2010) 
 

7. Yodsaoue O., Sonprasit J., Karalai C., Ponglimanont C., 

Tewtrakul S. and Chantrapromma S., Diterpenoids and 

triterpenoids with potential anti-inflammatory activity from the 

leaves of Aglaia odorata, Phytochemistry, 76, 83-91 (2012) 

 
8. Harneti D., Tjokronegoro R., Safari A., Supratman U., Loong 

X., Mukhtar M.R., Mohamad K., Awang K. and Hayashi H., 

Cytotoxic triterpenoids from the bark of Aglaia smithii 

(Meliaceae), Phytochem. Lett., 5, 496–499 (2012) 
 

9. Zhang F., Wang J., Gu Y. and Kong Y., Triterpenoids from 

Aglaia abbreviata and their cytotoxic activities, J. Nat. Prod., 73, 

2042–2046 (2010) 
 

10. Awang K., Loong X., Leong K.H., Supratman U., Litaudon M., 

Mukhtar M.R. and Mohamad K., Triterpenes and steroids from the 

leaves of Aglaia exima (Meliaceae), Fitoterapia, 83, 1391–1395 

(2012) 
 

11. Harneti D., Supriadin A., Ulfah M., Safari A., Supratman U., 

Awang K. and Hayashi H., Cytotoxic constituents from the bark of 

Aglaia eximia (Meliaceae), Phytochem. Lett., 8, 28–31 (2014) 
 

12. Sianturi J., Purnamasari M., Darwati Harneti D., Mayanti T., 

Supratman U., Awang K. and Hayashi H., New bisamide 

compounds from the bark of Aglaia eximia (Meliaceae), 

Phytochem. Lett., 13, 297-301 (2015) 
 

13. Wang S., Cheng Y. and Duh C., Cytotoxic constituents from 

leaves of Aglaia elliptifolia, J. Nat. Prod., 64, 92-94 (2001) 
 

14. Chin Y., Chae H., Lee J., Bach T.T., Ahn K., Lee H., Joung H. 

and Oh S., Bisamides from the twigs of Aglaia perviridis collected 

in Vietnam, Bull. Korean Chem. Soc, 31(9), 2665-2667 (2010) 
 

15. Pan L., Kardono L.B.S., Riswan S., Chai H., Blanco E.J.C., 

Pannell C.M., Soejarto D.D., McCloud T.G., Newman D.J. and 

Kinghorn A.D., Isolation and characterization of minor analogues 

of silvestrol and other constituents from large-scale re-collection 

of Aglaia foveolata, J. Nat. Prod., 73, 1873–1878 (2010) 
 

16. Mabberley D.J., Pannell C.M. and Sing A.M., Flora Malesiana: 

Series I, Spermatophyta, Meliaceae, Rijksherbarium, Foundation 

Flora Malesiana, 12(1) (1995) 
 

17. Hidayat S.S. and Hutapea J.R., Indonesian Medicinal Plants 

(II), Research and Development Agency, Ministry of Health, 

Jakarta, Indonesia, 15-21 (1991) 
 

18. Muellner A.N., Greger H. and Pannell C.M., Genetic diversity 

and geographic structure in Aglaia elaeagnoidea (Meliaceae, 

Sapindales), a morphologically complex tree species, near the two 

extremes of its distribution, Blumea-Biodiversity, Evolution and 

Biogeography of Plants, 54(1-1), 207-216 (2009) 
 

19. Omobuwajo O.R., Martin M.T., Perromat G., Sevenet T., 

Awang K. and Pais M., Cytotoxic cycloartanes from Aglaia 

argentea, Phytochemistry, 41(5), 1325-1328 (1995) 
 

HMBC

1H-1H COSY



Research Journal of Chemistry and Environment_______________________________Vol. 22(Special Issue II) August (2018) 
Res. J. Chem. Environ. 

333 
 

20. Mohamad K., Martin M.T., Najdar H., Gaspard G., Sevenet T., 

Awang K., Hadi H. and Pais M., Cytotoxic 3,4-secoapotirucallanes 

from Aglaia argentea Bark, Journal of Natural Products, 62, 868-

872 (1999) 
 

21. Phongmaykin J., Kumamoto T., Ishikawa T., Suttisri R. and 

Saifah E., A new sesquiterpene and other terpenoid constituents of 

Chisocheton penduliflorus, Arch. Pharm. Res., 31, 21-27 (2008) 

 
22. Dewick P.M., Medicinal Natural Products, a Biosynthetic 

Approach, 3rd ed., John Wiley & Sons, London (2009) 
 

23. Vieira I.J.C., Azevedo O.A., Souza J.J., Braz-Vilho R., 

Goncalvez M.S. and Araujo M.F., Hirtinone, a novel cycloartane-

type triterpene and other compounds from Trichia hirta L. 

(Meliaceae), Molecules, 18, 2589-2597 (2013) 
 

24. Sahidin H.E.H., Juliawaty L.D., Syah Y.M., Din L.B., 

Ghisalberti E.L., Latip J., Said I.M. and Achmad S.A., Cytotoxic 

properties of oligostilbenoids from the tree bark of Hopea 

dryobalanoides, Z. Naturforsch., 60c, 723–727 (2005) 
 

25. Alley M.C., Scudiero D.A., Monks A., Hursey M.L., 

Czerwinski M.J., Fine D.L., Abbott B.J., Mayo J.G., Shoemaker 

R.H. and Boyd M.R., Feasibility of drug screening with panels of 

tumor cell lines using a microculture tetrazolium assay, Cancer 

Res., 48, 589–601 (1988) 
 

26. Hakim E.H., Achmad S.A., Juliawaty L.D., Makmur L., Syah 

Y.M., Aimi A., Kitajima M., Takayama H. and Ghisalberti E.L., 

Prenylated flavonoids and related compounds of the Indonesian 

Artocarpus (Moraceae), J. Nat. Med., 61(2), 229–236 (2007). 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


