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Detailed investigation on three Rutaceous plants have resulted in the isolation and 

structural elucidation of a number of compounds. The structures of these compounds 

were elucidated by using spectroscopic methods such as W (ultraviolet), IR (infia 

red), MS (mass spectra), NMR (Nuclear Magnetic Resonance) and also by 

comparison with previous reports. The crude extracts and isolated compounds were 

evaluated for their antioxidant, cytotoxicity and antimicrobial activities using DPPH 

(1,l -diphenil-2-picrylhydrazyl), MTT ((3-(4,5-dimethylthiazol-2-y1)-2,s- 

diphenyltetrazolium bromide) and disc diffusion methods, respechvely. 

The phytochemical study on leaves of Mel~cope lum-ankenda (Gaertn) T. Hartley 

afforded pO-geranylcoumaric acid (1 53) sesamin (1 Og), melisemine (1 54) and a 

new compound given tentative structure of 7,7"-digeranyloxy-2",3"-epoxycinnamic 

anhydride (155). The melisemine (154) showed weak activity as a radical scavenger 

with an ICso value of 75 pg/mL. Meanwhile the 7,7"-digeranyloxy-2",3"- 



epoxycinnamic anhydride (155) was found to be active against cervical cancer 

(Hela) cell line with an ICSO value of 34 pg/mL. 

The investigations on leaves of hfelicope bonwickii (F. Ibluell) T .  Hartley have 

resulted in the isolation of three known furoquinoline alkaloid, 7-(2',3'- 

epoxypreny1oxy)-4-methoxyfuroquinoline (156), evellerine (157) and kokusaginine 

(11) together with a new 7-(2'-hydroxy-3'-ch1oroprenyloxy)-4- 

methoxyfuroquinoline (158) and a known amide compound aurantiamide acetate 

(1 59). Two compounds 7-(2',3 '-epoxypreny1oxy)-4-methoxyfuroquinoline (1 56) and 

7-(2'-hydroxy-3'-cl~1loroprenyloxy)-4-methoxyfuroquinol~e (158) were found to be 

toxic to cervical cancer (Hela) cell line with ICso values of 6.0 and 11.4 pg/mL, 

respectively. 

Detailed extraction and separation of bark and leaves of Tetradium sambucinum (BI) 

Hartley have led to the isolation of decarine (160), rutaecarpine (122) 7- 

hydroxycoumarin (141) and aurantiamide acetate (159). Decarine (160) was active 

against the cervical cancer cell lines (Hela) with an ICW value of 14.6 pg/mL, while 

rutaecarpine (122) showed weak a radical scavenger activity with an ICjo value of 

75pg/mL. 
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Kajian terhadap tiga turnbuhan dalam famili Rutaceae telah menghasilkan 

pemencilan beberapa sebatian. Struktur dari sebatian-sebatian ini d i k e d  pasti 

dengan menggunakan kaedah spektroskopi seperti IR, UV, NMR, MS dan juga 

perbandingan dengan kajian-kajian lepas. Ekstrak mentah dan sebatian-sebatian 

yang telah dipencilkan dari tumbuhan ini diuji untuk aktiviti antioksidan, sitotoksik 

dan antimikrob dengan menggunakan kaedah DPPH (1,l -diphenil-2-picrylhydrazyl), 

MTT (3-(4,5-dimethylthiazol-2-yl)-2,5-diphenylteolium bromide) clan peresapan 

cakera. 

Kajian fitokimia ke atas daun Melicope lum-ankenda (Gaertn) T .  Hartley telah 

menghasilkan dua sebatian yang telah dikenali sebagai p-0-geranylcoumaric acid 

(153) sesamin (109) melisemine (154) dan struktur sementara daripada 7,7"- 

digeranyloxy-2",3"-epoxycinnamic anhydride (155). Melisemine (154) telah 

menunjukkan aktiviti yang lemah sebagai antioksidan dengan nilai ICso 75 pglmL. 



Manakala sebatian 7,7"-digeranyloxy-2",3"-epoxycinnamic anhydride (155) telah 

menunjukkan kesan aktiviti terhadap kanser rahim (Hela) dengan nilai ICso 34 

&mL. 

Pengkajian terhadap daun Melicope bonwickri (F. Muell) T .  Hartley telah 

menghasilkan 3 alkaloid fiuoquinoline yang telah dikenali: 7-(2',3'- 

epoxypreny1oxy)-4-methoxyfiuoquin01ine (156) evellerine (157) dan kokusaginine 

(1 1) bersarna dengan sebatian baru 7-(2-hydroxy-3-'chloropreny1oxy)-4- 

methoxyfuroquinoline (160) dan sebatian amide yang telah dikenali, aurantiamide 

acetate (159). Dua sebatian yang telah dipencilkan daripada daun Melicope bonwickii 

(F. Muel0 T. Hartley yaitu 7-(2',3'-epoxyprenyloxy)-4-methoxyfiuoquie (158) 

dan 7 - ( 2 - h y d r o x y - 3 ' - c h l o r o p r e n y l o x y ) - 4 - m e ~ e  (160) telah diujikan 

aktivitinya dengan sel kanser rahim (Hela), hasilnya menunjukkan kedua-dua 

sebatian ini mempunyai kesan sitotoksik yang masing-masing mempunyai nilai ICso 

6.0 dan 1 1.4 pg/mL 

Pengestrakan dm pernisahan daripada kulit batang dan daun Tetradium sambucinum 

(BI) Hartley telah membawa kepada pemencilan sebatian-sebatian decarine (160), 

rutaecarpine (122) 7-hydroxycoumarin (141) dan aurantiamide acetate (159). 

Decarine menunjukkan aktiviti yang sederhana terhadap sel kanser rahim (Hela) 

yang mempunyai nilai ICSo 34 pglmL, manakala rutaecarpine (122) menunjukkan 

aktiviti yang lemah sebagai antioksidan dengan nilai ICW 75pglmL. 
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CHAPTER l 

INTRODUCTION 

The use of natural products with therapeutic properties 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 almost exclusive source of drug for the 

majority of the world's populations. 

About 25 % of drugs prescribed worldwide come from plants and 121 such active 

compounds are currently being used. Of the 252 drugs considered as basic and 

essential by the World Health Organization (WHO), 11% are exclusively of plant 

origin and a significant number are synthetic drugs obtained fi-om natural precursors 

(Rates, 2001). This is particularly true as shown in cancer and infectious diseases, 

where over 60% and 75% of the drugs were known to be of natural origin, 

respectively (Newman et al., 2003). 

After centuries of empirical use of herbal preparation, the isolation of active 

principles such as morphine, strychnine, quinine etc. in the early 1 9 ~  century marked 

a new era in the use of medicinal plants, and the beginning of modem medicinal 

plant research. Plant metabolites were mainly investigated fi-om a phytochemical and 

chemotaxonomic viewpoint during this period. Over the last decade, however, 

interest in drugs of plant origin has been growing steadily. Consumption of medicinal 

plants has almost doubled in Western Europe during that period (Hamburger and 

Hostettman, 1991). 



It is currently estimated that there are at least 250.000-500.000 different plants 

species, up to 30 millions species of insects, 1.2 millions species of fungi and similar 

number of algae and prokaryotes in existence throughout the world (Pirnrn et al., 

1995). All of the species coexist in ecosystem and interact with each other in several 

ways in which chemistry plays a major role, for example in defense, symbiosis and 

pollination. In basic term, these organisms all share a similar biochemical process 

necessary for living cell, but in addition to that they also produce a wide variety of 

the so called secondary metabolites that are involved in interactions between 

organisms. Considering the number of organisms, and the almost infinite number of 

interactions possible, it is not surprising that an enormously wide variety of 

secondary metabolites have evolved within organism (Vepoorte, 1998). 

The potential of higher plants as sources for new drugs is still largely unexplored. 

Among the estimated 250.000-500.000 plants species, only a small percentage has 

been investigated phytochemically and the fiaction submitted to biological or 

pharmacological screening is even smaller (Rates, 2001). Plants contain hundreds or 

thousands of metabolites. It is clear that plants provide an enormous potential for the 

discovery of new bioactive compounds. 

Melicope species is one of the genus in Rutaceae family. Melicope have similar 

characteristic with Tetradium Lour and Euodia and recently Hartley reestablished the 

genus Tetradium Lour that was formerly placed under Euodia J.R. & G. Forst by 

Engler (Engler, 1931). Hartley further indicated that many other species formerly 

placed in Euodia were to be transferred to Melicope J.R & G .  Forst. (Hartley, 1981) 


