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Our tropical rainforest is one of the world's twelve mega biodiversity. Not only it
is immensely rich in its species diversities but it is also one of the oldest in the
world[1]. Its richness in diversity can be observed from the number of species that
it has as compared to the Chinese and Indonesian flora (Table 1). Our rainforest
is the home of 15,000 known flowering plants species while Indonesia has 20,000
species and China has 30,000 species respectively. Although the number of
species we have is the least but our rainforest has the most number of species per
sq. km. as compared to both Indonesia and China (Table 1).

Table 1 : Number of flowering plant species in Malaysia, Indonesia and China

Country | TotallandArea | No.ofspecies | No. of species/

0 R TT - o N R i J.\ : ‘ﬁ."‘:’ A
Malaysia 329,847 15,000 0.045

| sq.km

Indonesia 1.9 million 20,000 0.011
China 9.6 million 30,000 0.0031

Every year thousands of tourists, amongst them are scientists from numerous
research institutions and pharmaceutical industries visit our rainforests. Most
of them flew thousands of miles to enjoy and explore the exotic tropical beauty
of our flora and fauna. However, some of the ‘scientific tourists’ are interested
in the substances that reside in our plants; the so called ‘natural products’ and
their biological activities. Plants are actually the natural producers of chemical
compounds and, indeed, they are very efficient manufacturers. Molecules
synthesized by them are highly diversed in structure. These molecules (natural
products) may be possible candidates for drug development.

These candidates are called ‘lead compounds'. They will be used as templates to
design potential drugs. The final molecule/s developed to be used therapeutically
and commercialized will then be called ‘medicines’ or therapeutic agents or drugs.
Some lead compounds are also medicine for example taxol 1. In this talk, the
‘magic molecules' refer to both lead compounds and medicines. Some examples
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of therapeutic agents/ medicines from plants are taxol 1, a compound from Taxus
brevifolia Nutt., that is used to treat various types of cancer (lung, ovarian, breast)
and morphine 2, the infamous alkaloid which is one of the best analgesic agent
ever known to human race.

An example of a compound from our Malaysian flora that is on the path to be
called a ‘medicine’ is calanolide A 3. It was isolated from the the plant Calophyllum
lanigerum var austrocoriaceum, a very rare species from the mangosteen family.

The plant was originally screened for anti-cancer activity by the National Cancer
Institute (NCI), USA but no significant activity was found (1987). Four years later,
the NCI scientists found that a preparation from this tree is effective against the
human immunodeficiency virus type 1 (HIV-1). Today it is under clinical study.
Twenty years have passed and a molecule from our flora is finally on its path to
be called a medicine. This discovery, unfortunately, did not involve any Malaysian
institutions. It was an independent effort by the NCI of USA. Although the state
of Sarawak might receive some financial benefit, there is no gain in terms of
technology and scientific knowledge transfer as we, Malaysians, are not involved
in the drug development process.

Realising the possible occurence of such incidents, University Malaya has formed
a collaboration with the Institut de Chimie des Substances Naturelles (ICSN,
CNRS) to screen and develop possible molecule candidates to be developed as a
‘medicine’. This collaboration started officially in 1983 and it continues until today.
An example of a 'lead compound’ discovered in our collaboration is rhazinilam 4,
a seco indole alkaloid, that acts on tubulin similar to taxol 1, taxotere, vinblastine
and vincristine; drugs used to treat various types of cancer. Rhazinilam 4 exhibits
an interesting mechanism of action: it induces a nonreversible assembly of tubulin
as is observed in vinblastine and it inhibits the cold-induced disassembly of the
microtubules similar to taxol.

The structure-activity relationship study (SAR) [2] and Quantitative Structure

Activity studies (QSAR) on rhazinilam 4 was executed. More than thirty analogues
were synthesized and hemisynthesized, unfortunately none is significantly more
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potent than rhazinilam 4 [3]. At the moment, efforts on rhazinilam 4 and its
analogues still continue and stemming from this research we have also attempted
the synthesis of indoles which resulted in the discovery of a new path to indoles
via acetamidostilbenes [4, 5].

The discovery of rhazinilam 4 has inspired our group to intensify our search
for other ‘magic molecules’. Chemotaxonomic and bioassay guided studies on
selected Malaysian plants were actively pursued. Plants from various families
were studied; Annonaceae, Apocynacea, Lauraceae, Meliaceae and Rubiaceae.
Some of the chemical entities identified were erythrocarpin 5 (anti-tumour, P-
388) from Chisocheton erythrocarpus [6], pedicin 6 (anti-tubulin) from Fissistigma
lanuginosum [7] and meiogynine 7 (anti-tumour, KB cells) from Meiogyne
cylindrocarpa [8].

The isolation and purification of these natural products or lead compounds
are not at all a trivial task. It involves meticulous application of extraction and
chromatographic techniques (CC, TLC, HPLC, UPLC). The ‘hunt' for the bioactive
molecules responsible for the bioactivities is much more difficult and many at
times the efforts met with failures. Sensitive spectroscopic techniques and high
performance equipments are employed to elucidate the structures of the isolated
compounds (NMR, HRMS). Fig. 1 shows the 1H NMR spectrum of a mixture of
two prenylated coumarins and Fig. 2 shows the LC MS-MS profile of this mixture.
The structures of both compounds, 5,7-dihydroxy-8-(2-methylbutanoyl)-6-[(E)-3,7-
dimethylocta-2,6-dienyl]-4-phenyl-2H-chromen-2-one 8 and 5,7-dihydroxy-8-(3-
methylbutanoyl)-6-[(E)-3,7-dimethylocta-2,6-dienyl]-4-phenyl-2H-chromen-2-one
9, were unraveled by using both high resolution NMR and UPLC-MS-MS analysis
[9].
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Fig. 1: 1H NMR spectrum of a mixture of two prenylated coumarins
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Fig. 2: LC MS-MS profile of a mixture of two prenylated coumarins

The knowledge acquired from our ventures in this collaboration have resulted in
the discovery of many lead compounds but not yet, a clinically used compound —
medicine. The process to get a ‘medicine’ usually takes a long time and very costly
(~ 1 billion US dollar). Undeniably, luck is a very important factor. The moment
of encounter with the ‘magic molecule/s’ that could satisfy the specifications of
pharmaceutical industries and later used as a medicine is not known, but efforts
must be continued and God willing (insyaallah), finally we shall meet the day.

| began to ponder, with the knowledge acquired, on the type of research activity
that could give more direct benefits to humanity, in particular our own society.
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Many years have been spent for the search of the ‘magic molecules' from the
remote tropical jungles. | then realized that | have actually forgotten to look at the
plants easily accessable to us in our everyday lives; our own medicinal plants used
in jamu, sensei and ayurvedic medicines.

Our forefathers used ‘akar kayu' and herbs to treat and prevent various ailments.
In fact some of these plants are taken in our daily food in the form of ‘ulam’ or
added in our soup or curry. Today such practice and knowledge is fast evading us
as we, the present generation, seems to forget these valuable heritage. Modern
medicines and ‘fast foods'is the culture practiced by most of the young generation
today. As our Malaysian society becomes more educated and modern, the belief
in the use and practice of traditional medicines and herbs is eroding as these
knowledge lacks scientific evidence. Even if there is some scientific evidence,
most of the chemical and biological studies on our medicinal plants were done in
China, India, Japan and Indonesia as these plants also grow in these countries.
However, studies by Malaysians are still scarce. '

Realising this | started collaborations with colleagues from ISB and Medical Faculty
to study the chemical entities and the biological activities of our medicinal plants.
| shall discuss briefly the findings from two plants in particular; Kaempheria
galangal (cekur) and Andrographis panicula (hempedu bumi).

Kaempheria galanga (cekur), grows wild or cultivated in India, China and South
EastAsia [10]. Itis widely used as flavouring in food. In Malaysia and Indonesia it is
a compulsory ingredient of the ‘pecal’ sauce. It is an important component in ‘jamu’
preparations especially for the treatment of swelling and muscular rheumatism. |t
is also known to treat ailments such as hypertension and asthma [11, 12].

Our group has embarked on a bioassay guided study of the dichloromethane
extract of the rhizome which has led to the isolation and characterization of ethyl
cinnamate (EC) 10. We have shown that EC has a similar vasorelaxant action to
verapamil, a calcium channel blocker. This finding may explain the use of this plant
in treating hypertension [13, 14].
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Andrographis panicula or hempedu bumi is widely cultivated in Southern Asia. This
plantis native to India and Sri Lanka and is used in Ayurvedic systems of medicine.
Our group has found that its hexane, dichloromethane and water extracts could
cause coronary vasodilation since they reduces the coronary perfusion pressure.
Six diterpenes were isolated and identified, andrographolide 11 being the major
compound. All six compounds reduces coronary perfusion pressure. This finding
also supports the traditional use of this plant in the treatment of hypertension.

The compounds mentioned above are the molecules that we could consume
orally when the plant parts (rhizome, fruits, leaves, barks) are added in medicinal
preparations or cookings. Another type of molecule that could help cure ailments
and release physical and mental tensions are the volatiles that we inhale. These
are molecules that are used in aromatherapy and perfumery/flavouring industries.
Interests in this area has brought me to the studies of essential oils and volatiles
of our fragrant plants. My first study was on Plumeria species, known locally as
kemboja or pokok kubur. The flowers impart vey subtle and soft aroma that is very
relaxing. The oils of their flowers contain many monoterpenes, sesquiterpenes
and aromatic compounds that are responsible for the soothing aroma they impart
[15, 16].

Recently, my group has reported the essential oils from two Zingiberaceae species:
Elattariopsis curtisii and Alpinia conchigera [17, 18). Elattariopsis curtisii, known
locally as ‘pijat pijat', is sometimes used as ‘gulai’ ingredient in Kelantan. Alpinia
conchigera, also known as lengkuas ranting, is used in post-partum medicine and
the treatment of fungal infections. The former produces oils that contain mainly
aliphatic alcohols and aldehydes while the latter produces mainly 1,8-cineole
12 and P-bisabolene 13. Essential oils from both plants have shown moderate
antibacterial and antifungal properties. Our group has also performed antimicrobial
testings on the essential oils of selected herbs and spices that are added in our
soups, curries and gulai. Table 2 showed that most of them impart volatiles that are
beneficial to our health as they possess anti-microbial agents.
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Table 2 : Anti-bacteria activities of essential oils of selected Malaysian herbs
(Rhizome)

Alpinia The rhiomes are consumed |>33.33(>33.33|>33.33|>33.33
conchigera | as a post-partum medicine; |
(Lengkuas | the young shoots are prepared
ranting) into a vegetables dish.
Alpinia The rhizomes are used in [>16.67|>16.67|>16.67 |>16.67
alanga bronchial troubles and as
Lengkuas) |a carminative. They are

also useful in the treatment

rheumatoid arthritis,

inflammations.
Elettariopsis | In the East Cost of Malaysia, (243 |4.86 |6.48 |6.48
curtisi people used the rhizomes in
(Pijat-pijat) | their curry as appetizer.
Elettaria Flavour in food. 834 (16,67 [16.67 |8.34
cardamomum
(Buah pelaga)
- seeds
Kaempferia | Flavour in food. 8.34 |16.67 [16.67 |8.34
alanga
?Cekur _
Zingiber Flavour in food. 745 (1489 [14.89 |14.89
officinale
(Halia bara)
Zingiber Flavour in food. 14.89 |{14.89 {14.89 {14.89
officinale
(Halia padi)
Streptomycin - 1.74 (1.74 |348 |3.48
sulphate

Pa : Pseudomonas aeruginosa
Pce : Pseudomonas cepasia

Sa

: Staphylococcus aureus

Se ! Staphylococcus epidermidis
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Therefore, from our gardens and backyards, we actually could find, taste and feel
these ‘magic molecules’ which are beneficial to our health; physical and mentaf
wellbeing. They may not be the ‘magic molecules’ to the pharmaceutical giants but
they are to all of us as our health is the crown of our life and beyond any material
quantification.
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5,7-dihydroxy-8-(2-methylbutanoyl)- 5,7-dihydroxy-8-(3-methylbutanoyl)-
6-[(E)-3,7-dimethylocta-2,6-dienyl]-4- 6-[(E)-3,7-dimethylocta-2,6-dienyl]-4-

phenyl-2H-chromen-2-one phenyl-2H-chromen-2-one
8 9
w BN
Ethyl cinnamate 10 Andrographolide 11
? :
1,8- cineole 12 B -bisabolene 13
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