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ABSTRACT

In this research, the biological activities of the crude and pure extracts of three
selected Thai medicinal plants; Graptophyllum pictum (L.) Griff, Solanum spirale
Roxb. and Gynura divaricata (L.) DC were investigated. The bioactive compounds of
these plants were isolated and purified. Their chemical structures were elucidated using
nuclear magnetic resonance (NMR) spectroscopy, gas chromatography-mass
spectrometry (GC-MS) and mass spectrometry (MS) and the spectroscopic data were

compared with the previous reports.

The dried leaves of G. pictum were extracted using the maceration and solvent
partitioning methods. Whereas, the fresh leaves were hydrodistilled using a modified
Clevenger-type apparatus to obtain a yellow oil which was further analyzed by gas
chromatography-flame ionization detector (GC-FID) and GC-MS. The major
components of this essential oil were phytol, n-nonacosane and hexahydrofarnesyl
acetone. The essential oil showed cytotoxic activities against the KB (oral cavity
cancer), NCI-H187 (small cell lung cancer) and Vero cell lines with 1Cso values of
27.04, 25.27 and 26.52 pg/mL, respectively. Moreover, the 95% EtOH, hexane, EtOAc
and aqueous fractions inhibited the growth of MCF-7 (breast cancer) cell lines with ICsg
values of 33.27, 38.66, 26.01 and 20.41 pg/mL, respectively. The extracts and the



fractions were non-cytotoxic against VVero cells. The essential oil and all extracts of G.
pictum showed antibacterial activities and all extracts were active against the tested
fungi. Furthermore, all the extracts, fractions and the essential oil possessed antioxidant
activities which were determined using the ABTS and DPPH methods. The total
phenolic and flavonoid contents and a preliminary phytochemical screening of G.
pictum leaves were also investigated. The hexane fraction of G. pictum was analyzed
using GC-MS. The major components were squalene, phytol and neophytadiene.
Squalene and stigmasterol were isolated from this fraction. While, 1,4-diglycoloyl-

benzene was isolated from the EtOAc fraction.

The dried stems of S. spirale were extracted using the maceration method. The
CHC I3 extract showed anti-herpes simplex virus type-1 activity. Therefore, this extract
was selected for analysis using GC-MS. The major components were triacetin,
neophytadiene and ethyl hexadecanoate. This extract was separated and purified to

obtain scopoletin as a bioactive compound.

The dried leaves of G. divaricata were extracted using the maceration and Soxhlet
extraction methods. The fresh leaves were hydrodistilled to obtain a yellow oil which
was further analyzed by GC-FID and GC-MS. The major components were cubenol and
spathulenol, a result which was different from the previous reports. Moreover, the
essential oil showed cytotoxicity against KB, MCF-7 and NCI-H187 cell lines with 1Cso
values of 5.79, 47.44 and 17.65 ug/mL, respectively. Both extracts and the essential oil
were non-cytotoxic against Vero cells. In addition, this essential oil could also inhibit
M. tuberculosis Hz7Ra with a MIC value of 50 pg/mL. The essential oil also showed
antibacterial activities. The extracts possessed antibacterial and antifungal activities.
Furthermore, the essential oil and the extracts exhibited antioxidant activities. This
essential oil was further separated and purified to afford the major components, cubenol
and spathulenol. The biological activities of the isolated compounds were examined,
only cubenol could inhibit the NCI-H187 cell line with an ICsq value of 45.37 ug/mL.

Concise syntheses of natural (—)-steviamine and its analogues (10-nor-
steviamine, 10-nor-ent-steviamine and 5-epi-ent-steviamine) were successfully

achieved in four steps from readily available B-L and B-p ribofuranose derivatives. The



synthetic protocols consisted of a highly anti-selective Petasis reaction, a selective O-
mesylate cyclization reaction, an efficient ring-closing metathesis reaction and
hydrogenation reactions to generate (—)-steviamine, 10-nor-steviamine, 10-nor-ent-
steviamine and 5-epi-ent-steviamine in 39%, 30%, 21% and 47% overall yields,
respectively. Moreover, all synthetic compounds were tested against twelve
glycosidases (at 143 pg/mL concentrations). The results showed that in general, they
have poor to moderate inhibitory activities against most enzymes. The 10-nor analogues
showed 50-53% inhibition of a-L-rhamnosidase from Penicillium decumbens, 10-nor-
steviamine showed 51% inhibition of N-acetyl-p-p-glucosaminidase (from Jack bean) at

the same concentration (760 uM).



