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Chemical and biological studies were carried out on two plants, Calophyllum 

inophyllum (Guttiferae) and Cratoxylum arborescens (Guttiferae). The chemical 

investigation covered triterpenoids, quinones and xanthones. These compounds were 

isolated using common chromatographic techniques and were identified using 

spectroscopic experiments such as NMR, MS, IR and UV. 

 

Calophyllum inophyllum (root bark) afforded sitosterol (71) and six other known 

xanthones which are brasilixanthone (72), inophyllin A (26), inophyllin B (27), 

1,3,5-trihydroxy-2-methoxy xanthone (73), caloxanthone A (74)  and 

pyranojacareubin (75). Meanwhile, studies on Cratoxylum arborescens (stem bark) 

provided one triterpenoid, friedelin (76) together with three others known quinones. 

These are vismione (77), vismiaquinone (78), and 1,8-dihydroxy-3-methoxy-6-

methyl anthraquinone (79). 
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Cytotoxic tests were carried out using CEM-SS cell line and HL-60 cell line. The 

crude hexane extract of Cratoxylum arborescens B. was found to be inactive to 

cytotoxic activity. The crude chloroform and methanol extracts of Cratoxylum 

arborescens B. showed good cytotoxic activity with IC50 values of 16 and 18 μg/ml, 

respectively. Meanwhile, the crude chloroform extract of the stem bark of 

Calophyllum inophyllum L. also showed a good cytotoxic activity with an IC50 value 

of 17 μg/ml. Two pure compounds obtained from Calophyllum inophyllum L., 

inophylin B (26) and caloxanthone A (74) also showed good activities against the 

HL-60 cell line with IC50 values of 15 and 29 μg/ml respectively. 

 

The antimicrobial activity test was also carried out using four pathogenic bacteria, 

namely, Methicilin Resistant Staphylococcus aures, Pseudomonas aeruginosa, 

Staphylococcus typhimurium and Bacillus subtilis. However, most of the crude 

extracts gave only moderate or weak activity.  

 

The larvicidal tests were performed against the larvae of Aedes aegypti using the 

WHO (1981) standard procedures with slight modifications. The crude hexane, 

chloroform and methanol extracts of Calophyllum inophyllum and Cratoxylum 

arborescens were inactive against the larvae of Aedes aegypti. 

 

No activity was recorded for the antifungal activity test. 
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Kajian Kimia dan aktiviti biologi telah dijalankan terhadap dua tumbuhan iaitu 

Calophyllum inophyllum (Guttiferae) dan Cratoxylum arborescens (Guttiferae). 

Kajian kimia terperinci merangkumi jenis sebatian seperti triterpenoid, kuinon dan 

xanthon. Sebatian- sebatian ini diasingkan dengan menggunakan pelbagai teknik 

kromatografi dan dikenalpasti dengan menggunakan eksperimen spektroskopi seperti 

NMR, MS, IR dan UV. 

 

Calophyllum inophyllum (akar batang) telah menghasilkan satu sitosterol (71) dan 

enam xanthon yang lain iaitu brasilixanthon (72), inophyllin A (26), inophyllin B 

(27), 1,3,5-trihydroxy-2-methoxy xanthon (73), caloxanthon A (74)  dan 

pyranojacareubin (75). Sementara itu, Cratoxylum arborescens (kulit batang) telah 

memberikan satu triterpenoid, friedelin (76) bersama dengan tiga kuinon yang lain, 

vismion (77), vismiakuinon (78), dan 1,8-dihyroxy-3-methoxy-6-methyl 

anthrakuinon (79). 
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Ujian Sitotoksik telah dijalankan dengan mengunakan sel CEM-SS dan HL-60. 

Ekstrak mentah heksana dari Cratoxylum arborescens tidak aktif terhadap aktiviti 

sitotoksik. Manakala ekstrak mentah klorofom dan metanol menunjukkan aktiviti 

yang baik dengan nilai IC50 16 dan 18 μg/ml masing-masing. Ekstrak mentah 

klorofom daripada Calophyllum inophyllum juga menunjukkan aktiviti yang baik 

dengan nilai IC50 17 μg/ml. Selain daripada itu, dua sebatian tulen iaitu inophylin B 

(27) dan caloxanthon A (74)  juga menunjukkan aktiviti yang baik dengan nilai IC50 

15 dan 29 μg/ml. 

 

 

Aktiviti antimikrob dijalankan dengan menggunakan empat jenis bakteria iaitu 

Methicilin Resistant Staphylococcus aures, Pseudomonas aeruginosa, 

Staphylococcus typhimurium dan Bacillus subtilis. Bagaimanapun, kebanyakkan 

ekstrak mentah yang diuji dengan bakteria-bakteria ini hanya memberikan keaktifan 

yang sederhana dan lemah.  

 

Ujian larva telah dijalankan dengan menggunakan larva jenis Aedes aegyti mengikut 

prosedur-prosedur piawai WHO (1981) degan sedikit perubahsuaian. Ekstrak mentah 

heksana, klorofom dan metanol daripada kedua-dua tumbuhan Calophyllum 

inophyllum and Cratoxylum arborescens menunjukkan ketidakaktifan terhadap larva 

Aedes aegyti.  

 

Tiada sebarang aktiviti yang direkodkan untuk ujian antifungal. 
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CHAPTER 1 

 

INTRODUCTION 

 

1.1 General Introduction 

 

Natural product chemistry is a branch of chemistry that deals with the isolation, 

identification, structure elucidation, and study of the chemical characteristics of 

chemical substances produced by living organisms. Natural products are defined as 

chemical compounds that are derived from the living organisms such as plants, 

animals, insects and other organisms. Natural product is a term used commonly in 

reference to chemical substances found in nature that have distinctive 

pharmacological effects.   

 

Natural products have been used as medicinal agents for many years. Before the 

availability of synthetic drugs, mankind was completely dependent on medicinal herbs 

for the prevention and treatment of diseases. This is particularly true in Chinese 

medicine.  Chinese herbs have been used as tonics (they increase energy, mood, 

motivation, alertness, etc.) apart from being said as having an influence on erectile 

function and immune system (Zhu et al., 2004). Some of the early records are the Shen 

Nung Pen Tsao (2700 B.C.) which indicates the usefulness of plants for treating 

diseases in China, Eber papyrus (1550 B.C.) which records the plants used in Egyptian 

medicine and Ayurveda (1000 B. C.), the ancient healing system of India (Sneden, 

2004). 
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Plants continue to be used worldwide for the treatment of diseases and novel drugs 

continue to be developed through research. The World Health Organization notes that 

of the 119 plant-derived pharmaceutical medicines, about 74 percent are used in 

modern medicine in ways that correlated directly with their traditional uses as plant 

medicines by nature cultures. Today approximately 25 percent of all prescription drugs 

are still derived from trees, shrubs, or herbs (Farnsworth et al., 1985). 

 

Located in Southeast Asia, Malaysia is blessed with natural biodiversity that has yet to 

be utilized fully.  Realizing the vast medicinal potential that lies in the tropical forest of 

Malaysia, much effort have been put into research and development to make full use of 

nature’s gift.  The bio resources are known to be important sources of bioactive 

components with health, nutritional and pharmacological properties.  Malaysia is one 

of the 12 mega diverse resources of natural products in the world, thus the area of 

natural products is of great interest to Malaysia. However, the research on higher plant 

as a natural source of drugs is still largely unexplored. There are 12,000 species of 

flowering plants of which about 1,300 of these species have been reported to be used 

as traditional medicine by various ethnic population and only about a hundred have 

been fully investigated for their potential use as novel therapeutic agents (Burkill, 

1935). 
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1.2 The Genus Calophyllum 

The genus Calophyllum belongs to the Guttiiferae family. It is also sometimes 

categorized under the family of Hypericaceae. Calophyllum is an endemic tree which 

grows in the lowland, evergreen and wet zone forest (Dharmaratne et al., 1997).  

 

The genus Calophyllum consists of 187 species worldwide. In Peninsular Malaysia, 

the genus Calophyllum is represented by 45 species, that is Calophyllum inophyllum, 

Calophyllum teysmannii, Calophyllum moonii, Calophyllum calaba, Calophyllum 

lanigerum, Calophyllum mucigerum etc.  

 

Calophyllum species have been often used in traditional medicine. The balsam from 

the bark of Calophyllum inophyllum ‘Alexandrian Laurel’ is called an ‘oleoresin’ and 

used as a cicatrisant, whereas an infusion or decoction of the leaves has been used as 

an eye remedy in Asian medicine (Iinuma et al., 1993). 

 

Calophyllum inophyllum is locally known as ‘Bintangor” and is in a genus of about 

110 species that are pantropical in distribution but most common in tropical Asia 

(Shalan et al., 1971). Native from east Africa to Australia and Malesia, Calophyllum 

inophyllum has been widely planted throughout the tropics, including many south 

and central Pacific islands, the Hawaiian Islands, and the Caribbean islands. 

 

Calophyllum inophyllum is a low-branching evergreen tree with a broad, spreading 

crown of irregular, gnarled branches. It typically attains 8 to 20 m in height. It is 

generally described as slow-growing. Calophyllum inophyllum is primarily a tree of 

the seashore and adjacent lowland forests, although it occasionally grows at higher 


