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Abstract of thesis presented to the Senate of Universiti Putra Malaysia in fulfillment of 

the requirement for the degree of Master of Science 

 

PHYTOCHEMICAL ANALYSIS OF AGLAIA MACROPHYLLA 

 

By 

KHAIRUL NAZRI YUSOF 

October  2013 

 

Chairman : Professor Khozirah Shaari, PhD 

Institute    : Bioscience 

 

The Meliaceae family, comprising of about 1400 species, is an important source of 

limonoids and tetranortriterpenoids.  Aglaia is one of the genus within the family which 

has been the focus of phytochemical investigations due to its interesting biological 

activities.  Certain species of Aglaia have traditionally been used for their medicinal and 

healing properties, such as for the treatment of fever, diarrhoea, inflammation and 

wounds.  Although there has been many previous investigations on the genus, thus far, 

the species A. macrophylla has not been put through any phytochemical investigation. 

This species is a common species in Peninsular Malaysia.  This work describes the 

phytochemical investigation on the methanolic bark extract of Aglaia macrophylla, 

leading to the isolation and identification of three new apotirucallane triterpenoids in 

addition to a known seco-limonoid.  All compounds were identified by a combination of 
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spectroscopic methods including UV, IR, 1D and 2D NMR and ESI-MS as well as 

comparison with literature data. 

The air-ground barks of Aglaia macrophylla were cold extracted by macerating in 

MeOH for several hours and repetitive cycles. The concentrated methanolic extract was 

partitioned into hexane, ethyl acetate and aqueous fractions. The hexane and ethyl 

acetate fractions were subjected to various chromatographic procedures which included 

vacuum liquid chromatography (VLC), column chromatography (CC) and finally, 

repetitive semi-preparative High Performance Liquid Chromatography (HPLC).  The 

bark extract yielded four triterpenoids, one of which is a known seco-protolimonoid with 

a hemiacetal C-17 side chain, identified as methyl-1,7-diacetoxy-23,24,25-trihydroxy-

20,21,24-epoxy-3,4-seco-apotirucall-4(28),14(15)-diene-3-oate (56).  The compound is a 

constituent of another Meliaceae species, Trichilia elegans.  The other three compounds 

(57, 58 and 59) are new, all possessing the same 3-oxoapotirucallane skeleton and 

carrying highly oxygenated C-17 side chains. The compounds were identified as 3,5,6-

trihydroxy-6-methyl-2-(4,4,8,10,13-pentamethyl-3-oxo-1H-cyclopenta[a]phenanthren-

17-yl) heptanoic acid (57), 4,4,8,10,13-pentamethyl-17-(23,24,25-trihydroxy-20,21,24-

epoxy)-2H-cyclopenta[a]phenanthren-3-one (58) and 4,4,8,10,13-pentamethyl-17-

(3,5,6-trihydroxy-6-methylheptan-2-yl)-2H-cyclopenta[a]phenanthren-3-one (59).  

Compound 58 was obtained from the hexane soluble fraction of the methanolic extract.  

The side chain was similar to the known 56 except for the loss of the hydroxyl group on 

C-24.  Meanwhile, compounds 57 and 59 were isolated from the ethyl acetate soluble 

fraction.  Compound 59 appears to be the C-21 oxidation product of 57. 
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Abstrak tesis yang dikemukakan kepada Senat Universiti Putra Malaysia sebagai 

memenuhi keperluan untuk ijazah Master Sains 

 

ANALISIS FITOKIMIA AGLAIA MACROPHYLLA 

 

Oleh 

KHAIRUL NAZRI YUSOF 

Oktober 2013 

 

Pengerusi : Professor Khozirah Shaari, PhD 

Institut      : Biosains 

 

Famili Meliaceae terdiri daripada 1400 spesis yang merupakan sumber penting untuk 

limonoid dan tetranortripenoid. Aglaia merupakan salah satu daripada genus dalam 

famili ini yang menjadi fokus kajian fitokimia bersesuaian dengan aktiviti biologinya 

yang menarik. Sesetengah spesis Aglaia telah digunakan secara tradisional untuk 

perubatan dan sifat penyembuhan seperti untuk merawati demam, cirit-birit, jangkitan 

dan luka. Selain itu, terdapat banyak kajian terdahulu berkenaan genus ini, setakat ini, 

spesis A.macrophylla belum melalui sebarang kajian fitokimia. Spesis ini merupakan 

spesis yang terdapat di Semenanjung Malaysia. Kajian ini menerangkan penyiasatan 

fitokimia terhadap ekstrak metanol bagi kulit kayu Aglaia macrophylla, membawa 

kepada pemencilan dan penemuan tiga sebatian baru apotirucallane triterpenoid sebagai 

tambahan kepada seco-limonoid. Semua sebatian telah dikenalpasti melalui gabungan 
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kaedah spektroskopi termasuk  UV, IR, 1D dan 2D NMR dan ESIMS sebagai 

perbandingan dengan data analisis. 

Kulit kayu Aglaia macrophylla diekstrakkan dengan rendaman di dalam MeOH untuk 

beberapa jam dan kitaran berulang-ulang. Ekstrak metanol pekat telah dipisahkan 

kepada pecahan heksana, etil asetat dan akueus. Pecahan heksana dan etil asetat 

tertakluk kepada pelbagai prosedur kromatografi termasuk vakum kromatografi cecair 

(VLC), kromatografi turus (CC) dan akhirnya, berulang-ulang semi-preparatif 

Kromatografi Cecair Prestasi Tinggi (HPLC). Ekstrak kulit kayu menghasilkan empat 

sebatian triterpenoid, salah satunya yang dikenali  sebagai seko-protolimonoid dengan 

hemiasetal C-17 rantaian sampingan, yang dikenal pasti sebagai metil-1,7-diasetoksi-

23,24,25-trihidroksi-20,21,24-epoksi-3,4-seko-apotirukal-4(28),14(15)-diene-3-oat (56). 

Sebatian ini adalah konstituen daripada spesies Meliaceae yang lain, Trichilia elegans. 

Tiga sebatian lain (57, 58 dan 59) adalah sebatian baru, semua memiliki rangka 3-

oxoapotirucallane yang sama dan rantaian sampingan C-17 yang mempunyai kandungan 

oksigen yang tinggi. Sebatian telah dikenal pasti sebagai 3,5,6-trihidroksi-6-metil-2-

(4,4,8,10,13-pentametil-oxo-1H-siklopenta [a] phenanthren-17-il) asid heptanoik (57), 

4,4,8,10,13-pentametil-17-(23,24,25-trihidroksi-20,21,24-epoksi)-2H-siklopenta [a] 

phenanthren-3-one (58) dan 4,4,8,10,13-pentametil-17 (3,5,6-trihidroksi-6-metilheptan-

2-il)-2H-siklopenta [a] penanthren-3-one (59). Sebatian  58 telah diperolehi daripada 

pecahan heksana yang larut dalam ekstrak metanol. Rantaian sampingan adalah serupa 

kepada sebatian 56 kecuali bagi kehilangan kumpulan hidroksi pada C-24. Sementara 

itu, sebatian 57 dan 59 telah diasingkan daripada pecahan etil asetat. Sebatian 59 muncul 

sebagai hasil pengoksidan C-21 bagi sebatian 57. 
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CHAPTER 1 

INTRODUCTION 

 

The use of natural products for therapeutic purposes is as ancient as human 

civilization and for a long time, mineral, plant and animal products were the main 

sources of drug.  Even today, plants are the most important source of drug for the 

majority of the world’s populations (Newman et al., 2003). Plants have been used for 

thousands of years to treat injuries and diseases. Despite the tremendous advances 

made by modern medical practices their contribution are still important until today 

(Soepadmo, 1992). The World Health Organization (WHO) estimated that, as much 

as 80% of the world population relies on the use of various forms of traditional or 

herbal medicine for its primary healthcare needs (Cragg et al., 1999; Narins, 2000). 

 

 An impressive number of modern drugs have been derived from natural sources 

based on their uses in traditional medicine. Thus, the best way to find new 

applications of plant derived drugs would seem to be the combination of local 

knowledge and the modern research techniques available today. General procedures 

of phytochemical analysis are shown in Figure 1.1. 

 

Many researchers agree that isolation, purification and structural characterization of 

compounds are essential for finding new leads for drug discovery. The main 

objectives in the identifying compounds from the natural sources include : 

1. the isolated compounds can be used as therapeutic agents. 
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2. the isolated compounds can be used as starting materials for the synthesis of 

useful drugs. As an example, adrenal cortex hormone is normally synthesized 

from steroidal sapogenin, which is isolated from plants. 

3. the isolated compounds can become a model for a pharmacologically active 

molecular base for drugs synthesis. This is because some bioactive 

compounds may not be used as drug due to its side effects or limited 

bioavailability. Thus, structure modification is required to reduce toxicity or 

improve bioactivity. Furthermore, without information from these 

compounds, their drug activity and chemical characteristic will be impossible 

to establish.      (Ahmad and Raji, 1993) 

 

 

 

 

       

 

 

 

 

 

 

 

 

 

 

Structural elucidation of chemical constituents using 

spectroscopic techniques 
 

Evaluating the isolated compounds for biological 

activities actoiactivities 

Separation of chemical constituents using chromatographic 

techniques (column chromatography, preparative HPLC etc) 

preparative TLC) 
 

Purification of the compounds 

Extraction of the plant sample using various solvent 

Solvent partitioning (liquid-liquid extraction) 

Figure 1.1 : General procedure for phytochemical analysis 
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Malaysia is considered to be one of the world’s main hot spots for plant biodiversity 

because of its tropical rainforest.   The tropical rainforest is well known to harbor a 

rich diversity not only at the level of the community but also at the family and genus 

levels. It is estimated that about 10,000 species are present in Peninsular Malaysia 

with at least 1,158 of them reported to have medicinal value. Apart from treating 

common illness such as coughs, colds, and headaches, many species are used for 

major diseases such as cancer and diabetes, as well as dangerous infectious diseases 

like cholera and malaria (Soepadmo, 1992).   

 

Phytochemical screening of plants from the Meliaceae family indicated the presence 

of a diverse array of compound classes such as triterpenoids, alkaloids and saponins. 

From the many phytochemical reports on Meliaceae species, aromatic compounds 

with a cyclopenta(b)benzofuran skeleton represent typical chemical characteristic of 

the genus Aglaia (Nugroho et al., 1997a and 1997b).  Based on the dehiscence of the 

fruit and the flower characters, a taxonomic monograph of the genus Aglaia 

recognizes two sections within this family, the section Aglaia (88 species) and the 

section Amoora (16 species) (Pannell et al., 1992). Some species are used in 

traditional medicine for the treatment of different diseases, including cancer, fever, 

heart problems, cough and inflammation. So far only representatives of the section 

Aglaia have been investigated phytochemically, wherein, various type of triterpenes 

(e.g., limonoids, cycloartanes, and tirucallanes) and cyclopenta(b)benzofurans have 

been largely isolated (Mulholland et al. 1993, Inada et al., 1997, Benosman et al., 

1995). 
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Aglaia species form an important element of the moist tropical forest in the Indo-

Malaysian region (Pannell et al., 1992). Several species, such as A. odorata, are 

traditionally used in folk medicine in south-east Asian countries (Kokpol et al., 

1994).  Uses include, for example, as a heart stimulant and for the treatment of 

coughs. More recently, extracts from Aglaia species were shown to exhibit 

significant insecticidal activity towards several pest species (Champagne et al., 

1989), suggesting that these plants may also be potential sources of natural 

insecticides. Aromatic compounds with a cyclopentatetrahydrobenzofuran skeleton, 

such as rocaglamide were subsequently shown to be responsible for the pronounced 

insecticidal activity of extracts derived from A. odorata (Janprasert et al., 1993). 

 

Many previous phytochemical investigations on the genus  Aglaia have been 

reported such as reports on A. argentea,, A. duppereana, A. grandis, A. leucophylla, 

A. odorata, A. silvestris, A.  oligophylla and A. edulis.   

 

Thus far, the species A. macrophylla has not been put through any phytochemical 

investigation. Therefore, the aim of this study is to identify the phytochemicals from 

A. macrophylla. Results obtained from this research would contribute to the scientific 

information on Aglaia species. 

 

The objectives of this study are: 

 to isolate chemical constituents from the extracts of A. macrophylla using 

various chromatographic methods. 

 to elucidate the structures of the pure compounds isolated using spectroscopic 

techniques. 



© C
OPYRIG

HT U
PM

107 

 

REFERENCES 

 

Ahmad, F. and Raji, H. 1993. Kimia Hasilan Semula Jadi dan Tumbuhan Ubatan. 

Dewan Bahasa dan Pustaka, Kementerian Pendidikan Malaysia, Kuala Lumpur. 

 

Assabgui, R., Lorenzetti, F., Terradot, L., Regnault-Roger, C., Malo, N., Wiriyachitra, 

P., Sanchez-Vindas, P.E., San Roman, L., Isman, M.B., Durst, T., Arnason, J.T. 

1997. Efficacy of Botanicals from the Meliaceae and Piperaceae. ACS 

Symposium Series 658: 38-48. 

 

Babidge, P. J., Massy-Westropp, R.A., Pyne, S.G., Shiengthong, D., Ungphakorn, A. 

and Veerachat, G. 1980. Australian Journal of Chemistry 33: 1841. 

 

Bacher, M., Hofer, O., Brader, G., Vajrodaya, S., and Greger, H. 1999. Thapsakins: 

possible biogenetic intermediates towards insecticidal cyclopenta[b]benzofurans 

from Aglaia edulis. Phytochemistry 52: 253-263. 

 

Balakrishna, K., Kundu, A.B. and Patra, A. 1990. J. Nat. Prod. 53: 523. 

 

Benosman, A., Richomme, P., Sevenet, T., Hadi, A.H.A., and Bruneton, J. 1994. 

Secotirucallane triterpenes from the stem bark of Aglaia leucophylla.  

Phytochemistry 37(4): 1143-1145. 

 

Benosman, A., Richomme, P., Sevenet, T., Perromat, G., Hadi, A.H.A., and Bruneton, J. 

1995. Tirucallane triterpenes from the stem bark of Aglaia leucophylla. 

Phytochemistry 40(5): 1485-1487. 

 

Brader, G., Vajrodaya, S., Greger, H., Bacher, M., Kalchhauser, H., and Hofer, O. 1998. 

Bisamides, lignans, triterpenes, and insecticidal cyclopenta[b]benzofurans from 

Aglaia species. Journal of Natural Products 61: 1482-1490. 

 

Bray, D. H., Warhurst, D.C., Connolly, J. D., O’Neill, M. J. and Philipson, J. D.

 (1990). Phytotheraphy Res. 4: 29-35. 

 

Champagne, D. E., Isman, M.B. and Towers, G.H.N. 1989. Insecticidal activity of 

phytochemicals and extracts of the Meliacea. . ACS Symposium Series 387: 95-

109. 

 

Champagne, D. E., Koul, O., Isman, M.B., Scudder, G.G.E. and Towers, G.H.N. 1992. 

Biological activity of limonoids from the Rutales. Phytochemistry 31: 377-394. 
 
Chiu, S. F. 1985. Recent research findings on Meliaceae and other promising botanical 

insecticides in China.  J. Plant Disease Protect  92: 310-319. 

 



© C
OPYRIG

HT U
PM

108 

 

Coll, J. C., Bowden, B.F. 1986. The application of vacuum liquid chromatography to the 

separation of terpene mixtures. Journal of Natural Products 49(5): 934-936. 

 

Cragg, G. M., Boyd, M. R., Khanna, R., Kneller, R., Mays, T. D., Mazan, K. D., 

Newman, D. Sausville, J. E. A. 1999. International Collaboration in Drug 

Discovery and Development: the NCI Experience. J. Pure Appl. Chem. 71 (9): 

1619-1633. 

 

Duh, C. Y., Wang, S.K., Hou, R.S., Wu, Y.C., Wang, Y., Cheng, M.C., and Chang, T.T.                      

1993. Dehydroodorin, a cytotoxic diamide from the leaves of Aglaia Formosana. 

Phytochemistry 34(3): 857-858. 

 

Dumontet, V., Thoison, O., Omobuwajo, O.R., Martin, M.T., Perromat, G., Chiaroni, A., 

Riche, C., Pais, M., and Sevenet, T. 1996. New nitrogenous and aromatic 

derivatives from Aglaia argentea and A. forbesii. Tetrahedron 52(20): 6931-

6942. 

 

Fuzzati, N., Dyatmiko, W., Rahman, A., Achmad, F., and Hostettmann, K. 1996. 

Triterpenoids, lignans and a benzofuran derivative from the bark  of Aglaia 

Elaeagnoidea. Phytochemistry 42(5): 1395-1398. 

 

Garces, F. R., Garces, W.S., Rodrigues, E.D., Pott, V.J., and Roquet, N.F 1996. Seco-

Protolimonoids from Trichilia elegans SSP. elegans. Phytochemistry 42(5): 

1399-1403. 

 

Hegnaeur, R., ed. Chemotaxonomie der Pflanzen, Birkhauser Verlag, Basel and

 Stuttgart, Vol. V (1969) and IX (1990). 

 

Hwang, B. Y., Su, B.N., Chai. H., Mi, Q., Kardono, L.B.S., Afriastini, J.J., Riswan, S., 

Santarsiero, B.D., Mesecar, A.D., Wild, R., Fairchild, C.R., Vite, G.D., Rose, 

W.C., Fransworth, N.R., Cordell, G.A., Pezzuto, J.M., Swanson, S.M. and 

Kinghorn, A.D.  2004a. J. Org. Chem. 69: 3350. 

 

Hwang, B. Y., Su, B.N., Chai. H., Mi, Q., Kardono, L.B.S., Afriastini, J.J., Riswan, S., 

Santarsiero, B.D., Mesecar, A.D., Wild, R., Fairchild, C.R., Vite, G.D., Rose, 

W.C., Fransworth, N.R., Cordell, G.A., Pezzuto, J.M., Swanson, S.M. and 

Kinghorn, A.D.  2004b. J. Org. Chem. 69: 6156. 

 

Inada, A., Nishino, H., Kuchide, M., Takayasu, J., Mukainaka, T, Nobukuni, Y., Okuda, 

M. and Tokuda, H. 2001. Cancer chemopreventive activity of odorine and 

odorinol from Aglaia odorata. Biol. Pharm. Bull. 24: 1282-1285. 

 

Inada, A., Ohtsuki, S., Sorano, T., Murata, H., Inatomi, Y., Darnaedi, D., and Nakanish, 

T. 1997. Cycloartane triterpenoids from Aglaia harmsiana. Phytochemistry 

46(2): 379-381. 



© C
OPYRIG

HT U
PM

109 

 

 

Ishibashi, F., Satasook, C., Isman, M.B., and Towers, G.H.N. 1993. Insecticidal 1H-

cyclopentatetrahydro[b]benzofurans from Aglaia odorata. Phytochemistry 32: 

307-310. 

 

Isman, M. B., and Rodriguez, E. 1983. Larval growth inhibitors from species of 

Parthenium (Asteraceae). Phytochemistry 22: 2709-2713. 

 

Janprasert, J., Satasook, C., Sukumalanand, P., Champagne, D., Isman, M.B., 

Wiriyachitra, P., and Towers, G.H.N.  1993. Rocaglamide, a natural benzofuran 

insecticide from Aglaia odorata. Phytochemistry 32: 67-69. 

 

Joshi, M. N., Chowdhury, B.L., Vishnoi, S.P., Shoeb, A., and Kapil, R.S. 1987. 

Antiviral activity of (+)-odorinol. Planta Med 53: 254-255. 

 

Joycharat, N., Greger, H., Hofer, O., and Saifah, E. 2008a. Flavaglines and triterpenoids 

from the leaves of Aglaia forbesii. Phytochemistry 69: 206-211. 

 

Kim, S., Su, B.N., Riswan, S., Kardono, L.B.S., Afriastini, J.J., Gallucci, J.C., Chai,H., 

Farnsworth, N.R., Cordell, G.A., Swansona, S.M., and Kinghorn, A.D. 2005. 

Edulisones A and B, two epimeric benzo[b]oxepine derivatives from the bark of 

Aglaia edulis. Tetrahedron Letters 46: 9021-9024. 

 

King, M. L., Chiang, C.C., Ling, H.C., Fujita, E., Ochiai, M., and Mcphail, A.T. 1982. 

X-Ray crystal structure of rocaglamide, a novel antileukemic 1H-

cyclopenta[b]benzofuran from Aglaia elliptifolia. Journal of the Chemical 

Society, Chemical Communications: 1150-1151. 

 

Kokpol, U., Venaskulchai, B., Simpson, J., and Weavers, R.T. 1994. Isolation and X-ray 

structure determination of a novel pyrimidinone from Aglaia odorata. Journal of 

the Chemical Society, Chemical Communications: 773-774. 

 

Li, H. L. 1977. Flora of Taiwan. Epoch Publishing Co. Ltd. Taipei, Taiwan: 544-545. 

 

MacKinnon, S., Chauret, D., Wang, M., Mata, R., Pereda-Miranda, R., Jiminez, A., 

Bernard, C.B., Krishnamurty, H.G., Poveda, L.J., Sanchez-Vindas, P.E., 

Arnason, J.T., Durst, T. 1997. Botanicals from the Piperaceae and Meliaceae of 

the American Neotropics: Phytochemistry. ACS Symposium Series 658: 49-57. 

 

Mikolajozak, K. L., and Reed, D.K. 1987. Extractives of seeds of the Meliaceae: Effects 

on Spodoptera frugipera (Smith, J.F.), Acalymma vittaturn (F.), and Artemia 

salina Leach. J. Chem. Ecol. 13: 99-111. 

 

Mohamad, K., Martin, M.-T., Leroy, E., Tempete, C., Sevenet, T., Awang, K. and Pais, 

M. 1997. Journal of Natural Products. 60: 81. 



© C
OPYRIG

HT U
PM

110 

 

 

Mohamad, K., Martin, M.T., Najdar, H., Gaspard, C., and Sevenet, T. 1999a. Cytotoxic 

3,4-secoapotirucallanes from Aglaia argentea bark. J. Nat. Prod. 62: 868-872. 

 

Mohamad, K., Sevenet, T., Dumontet, V., Pais, M., Tri, M.V., Hadi, H., Awang, K., 

Martin, M.T. 1999. Dammarane triterpenes and pregnane steroids from Aglaia 

lawii and A. tomentosa. Phytochemistry 51: 1031-1037. 

 

Mulholland, D. A., Monkhe, T.V. 1993. Two glabretal-type triterpenoids from the 

heartwood of Aglaia ferruginaea. Phytochemistry 34(2): 579-580. 

 

Narins, B. (ed.). 2000. World of Health. Gale Group. Farmington Hills, U.S. 

 

Newman, D. J., Cragg, G. M. and Snader, K. M., 2003. Natural products as sources of 

new drugs over the period 1981-2002. J. Nat. Prod. 66(7): 805-811. 

 

Nugroho, B. W., Edrada, R.A., Gussregen, B., Wray, V., Witte, L., and Proksch, P. 

1997b. Insectidal rogcaglamide derivatives from Aglaia duppereana. 

Phytochemistry 44(8): 1455-1461. 

 

Nugroho, B. W., Edrada, R.A., Wray, V., Witte, L., Bringmann, D., and Gehling, M., 

and Proksch, P. 1999. An insecticidal rocaglamide derivatives and related 

compounds from Aglaia odorata (Meliaceae). Phytochemistry 51: 367-376. 

 

Nugroho, B. W., Gussregen, B., Wray, V., Witte, L., Bringmann, G., and Proksch, P.          

1997a. Insectidal rocaglamide derivatives from Aglaia elliptica and A.harmsiana. 

Phytochemistry 45(8): 1579-1585. 

 

Omobuwajo, O. R., Martin M.T., Perromat, G., Sevenet, T., Awang, K., and Pais, M.  

1996b. Cytotoxic cycloartanes from Aglaia argentea. Phytochemistry 41(5): 

1325-1328. 

 

Omobuwajo, O. R., Martin, M.T., Perromat, G., Sevenet, T., and Pais, M. 1996a. 

Apotirucallane triterpenes from Aglaia argentea. J.Natural product 59: 614-617. 

 

Pannell, C. M. A Taxonomic Monograph of the Genus Aglaia Lour. (Meliaceae). Kew 

Bulletin Additional series XVI; Royal Botanic Gardens; Kew, Richmond, 

Surrey, UK, 1992. 

 

Pelletier, S. W., Chokshi, H.P. and Desai, H.K. 1986. Separation of diterpenoid alkaloid 

mixtures using vacuum liquid chromatography. Journal of Natural Products 

49(5): 892-900. 

 

Pennington, T. D., and Styles, B.T. 1975. A generic monograph of the Meliaceae. 

Blumea 22: 419-540. 



© C
OPYRIG

HT U
PM

111 

 

 

Pointinger, S., Promdang, S., Vajrodaya, S.,  Pannell, C.M.,  Hofer, O.,  Mereiter, K. and 

Greger, H. 2008. Silvaglins and related 2,3-secodammarane derivatives – 

unusual types of triterpenes from Aglaia silvestris. Phytochemistry 69: 2696-

2703. 

 

Proksch, P., Edrada, R., Ebel, R., Bohnenstengel, F.I., and Nugroho, B.W. 2001. 

Chemistry and biological activity of rocaglamide derivatives and related 

compounds in Aglaia species (Meliaceae). Curr. Org. Chem. 5: 923-938. 

 

Purushothaman, K. K., Sarada, A., Conolly, J.D., and Akinniyi, J.A. 1979. The structure 

of roxburghilin, a bis-amide of 2-aminopyrrolidine from the leaves of Aglaia 

roxburghiana (Meliaceae). J. Chem. Soc., Perkin Trans  1: 3171-3174. 

 

Ridley, H. N. 1922. The flora of the Malay Peninsula. Reeve and Co. Ltd., London: 401-

410. 

 

Roux, D., Martin, M.T.,  Adeline, M.T., Sevenet, T.,  Hadi, A.H.A.,  and Pais, M. 1998. 

Foveolins A and B, dammarane triterpenes from Aglaia foveolata. 

Phytochemistry 49(6): 1745-1748. 

 

Saifah, E., and Suparakchinda, N. 1998. Bis-amide from Aglaia rubiginosa. Planta Med 

64, 682. 

 

Saifah, E., Puripattanavong, J., Likhitwitayawuid, K., Cordell, G.A., Chai, H., and 

Pezzuto, J.M. 1993. Bisamides from Aglaia species: structure analysis and 

potential to reverse drug resistance with cultured cells. Journal of Natural 

Products 56: 473-477. 

 

Schmutterer, H. 1990. Properties and potential of natural pesticides from the neem tree, 

Azadirachta indica. A. Rev. Entomol 35: 271-297. 

 

Schoonhoven, L. M. 1982. Biological aspects of antifeedants. Entomol. Exp. Appl. 31: 

57-69. 

 

Silva, M. F. D. G. F. D., Gottlieb, O.R. and Dreyer, D.L. 1984. Evolution of limonoids 

in the Meliaceae. Biochemical Systematics and Ecology 12(3): 299-310. 

 

Soepadmo, E. 1992. Conservation status of medicinal plants in Peninsular Malaysia. 

Medicine  products from Tropical Rain Forest. FRIM, Malaysia. 13-23. 

 

Su, B. N., Chai, H., Mi, Q., Riswan, S., Kardono, L.B.S., Afriastini, J.J., Santarsiero, 

B.D., Mesecar, A.D., Farnsworth, N.R., Cordell, G.A., Swanson, S.M., and 

Kinghorn, A.D. 2006. Activity-guided isolation of cytotoxic constituents from 



© C
OPYRIG

HT U
PM

112 

 

the bark of Aglaia crassinervia collected in Indonesia. Bioorganic & Medicinal 

Chemistry 14: 960-972. 

 

Vishnoi, S. P., Shoeb, A. and Kapil, R.S. 1988. Planta Med. 54: 40-41. 

 

Wang, B. G., Peng, H., Huang, H.L., Li, X.M., Eck, G., Gong, X. and Proksch, P. 2004. 

Rocaglamide, aglain, and other related derivatives from Aglaia testicularis 

(Meliaceae). Biochemical Systematics and Ecology 32(12): 1223-1226. 

 

Weber, S., Puripattanavong, J., Brecht, V. and Frahm, A.W. 2000. Phytochemical 

investigation of Aglaia rubiginosa. J. Nat. Prod. 63: 636-642. 

 

Xie, B. J., Yang, S. P., Chen, H. D., and Yue, J. M. 2007. J. Nat. Prod. 70: 1532-1535. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


	PHYTOCHEMICAL ANALYSIS OF AGLAIA MACROPHYLLA
	Abstract
	TABLE OF CONTENTS
	CHAPTER 1
	REFERENCES



