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Chapter 1. Introduction

For thousands of years, natural products derived from plants and
microorganisms have played an important role throughout the world in treating and
preventing human diseases. The medicinal plants and mushrooms which grow in
Indonesian rain forest are a rich source of natural products with a great diversity of
molecular structures which can be used as lead compounds for development of new
drugs or agrochemicals, but their chemical constituents have not yet been completely
recognized. From this viewpoint, the research was conducted to find novel bioactive
compounds from Indonesian medicinal plants and mushrooms.

Chapter 2. Screening of Indonesian medicinal plants and mushrooms for
biological
activity

In order to select the active samples, a total of 278 methanol extracts of wild
mushrooms and 150 methanol extracts of medicinal plants were tested against brine
shrimp (Artemia salina). As a result, 167 samples of mushrooms exhibited the mortality
rate of 80-100% and one sample showed immotile activity, and 10 samples of medicinal
plants exhibited the mortality rate of 80-100%. The mushroom of Microporellus
subsessilis showing immotile activity and the medicinal plant of Phaleria macrocarpa



(Scheff.) Boerl. were selected for further purification of the active constituents. This
study deals with the isolation and structural determination of active principles and their
bioactivities are also evaluated.

Chapter 3. 10-Phenyl-[11]-cytochalasans isolated from mushroom, Microporellus
subsessilis

The methanol extract of M. subsessilis was purified by using the immotile
activity to follow the separations with combination of column chromatography on
Wakogel C-200, Silica G-60, Chromatorex ODS and preparative HPLC on Inertsil
ODS-3 to afford four active compounds of 10-phenyl-[11]-cytochalasans (1-3 and 6)
together with two inactive compounds (4 and 5). Compounds 1-3 were identified as
known compounds, while compounds 4 and 5 were determined to be new members of
10-phenyl-[11]-cytochalasans. In compound 4, the six-membered ring of 3 was
modified with a double bond newly introduced between C-6 and C-7 and a
hydroxylmethyl was located at C-6. On the other hand, new compound 5 was
determined as a 6,7-epoxide of 3. In new compound 6, the hydroxyl at C-19 of 1 was
acylated with a Cy7 fatty acid containing two double bonds and a branched methyl. The
structure of fatty acid moiety was determined as a novel fatty acid. To our best
knowledge, compound 6 is the first member of cytochalasin family which contains a
long chain fatty acid moiety.

Chapter 4. Biological activities of cytochalasin compounds

The immotile activities of 1-6 were evaluated against the brine shrimp.
10-Phenyl-[11]-cytochalasans 1, 2, 3 and 6 induced 72%, 78%, 64%, and 63%
immotility against the brine shrimp at 10 ppm, respectively. On the other hand,
compounds 4 and 5 were inactive. These facts indicated that the hydroxyl group at C-7
and the exomethylene at C-6 were components essential for exhibiting immotility. The
fatty acid moiety as well as the substituents at C-19 in compound 6 was not significant
because the activities of compounds 1, 2, 3, and 6 were almost equal. These results were
in good agreement with structure activity relationship studies of cytochalasins which
showed the important role of the hydroxyl group at C-7 in exhibiting biological activity
on mammalian cell.

Chapter 5.  29-Norcucurbitacins isolated from medicinal plant, Phaleria
macrocarpa (Scheff.) Boerl.

The methanol extract of P. macrocarpa was purified by a combination of column



chromatography on Wakogel C-200, Silica G-60, and Chromatorex ODS to afford four
active compounds of 29-norcucurbitacin derivatives (7-10). Compounds 7, 9 and 10
were identified as fevicordin A, fevicordin A glucoside and fevicordin D glucoside,
respectively, which have been isolated from Fevillea cordifolia. Comparison of the 'H-
and **C-NMR spectra of 8 with those of fevicordin A (7) showed that the acetyl signals
attached at C-25 of fevicordin A disappeared in 8, thus all the spectral data were
consistent with those of the proposed structure of 8 for fevicordin A derivative.
Consequently, compound 8 was determined to be a new member of norcucurbitacin, and
was named desacetylfevicordin A.

Chapter 6. Biological activities of norcucurbitacin compounds

The bioactivity of the compounds 7, 8, 9, and 10 was evaluated using lethality
bioassay against the brine shrimp. After 24h observation, compounds 7, 8, 9, and 10
exhibited cytotoxic activity with LDsg values of 5 ppm, 3 ppm, 12 ppm and 6 ppm,
respectively. The different functional groups attached at C-25 in compounds 7 and 8
showed no significant effect on their LDs values indicating that both of acetyl and
hydroxyl groups were not important in exhibiting activity.

Compounds 9 and 10 have the different functional groups at C-25 as well as in
7 and 8, and compound 10 was also different with compound 9 in the absent of (E)
olefinic protons H-23 and H-24. Comparison of their LDsy values indicated that
compound 10 was more active than 9. This fact suggested that the methylene groups at
CH,-23 and CH»-24 in compound 10 increased the level of activity against the brine
shrimp.

Chapter 7. Conclusion

In the course of our search for novel bioactive compounds from Indonesian
medicinal plants and mushrooms, their methanol extracts were tested using primary
screening system with the brine shrimp (Artemia salina) to detect their bioactive
constituents. During the present bioassay-guided investigation of methanol extracts, six
cytocahalasins (1-6) and four 29-norcucurbitacin family (7-10) have been isolated from
mushroom of M. subsessillis and medicinal plant of P. macrocarpa, respectively.

The important result in the current study suggested that the primary screening
system using the brine shrimp is a useful tool to guide a separation and purification
process of the active constituents from pharmaceutically valuable natural sources, and
that the Indonesian biodiversity including medicinal plants and fungi is an important
and promising natural sources in the discovery programs of drugs and agrochemicals.
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