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MOLECULAR MODELING AND COMPUTER-AIDED
MOLECULAR DESIGN FOR OPTIMAL DRUG DESIGN OF
NEW HIGH POTENTIAL ANTI-TUBERCULQOSIS AGENTS
AND ANTI-CANCER AGENTS

Pharit kamsri
Doctor of Philosophy Program in Chemistry
Faculty of Science

Thesis Advisor: Assoc. Prof. Dr. Pornpan Pungpo

ABSTRACT

Molecular modeling and computer-aided molecular design
approaches is becoming an essential tool in assisting fast and cost-
efficient lead discovery and optimization. In the present study,
molecular modeling and computer-aided molecular design
approaches were applied to understand the molecular basis for
developing new and more potent anti-tuberculosis (TB) and anti-
cancer agents. The first target for anti-TB agents, enoyl-ACP
reductase (InhA) of M. tuberculosis, has been shown to be the
primary target of the isoniazid, frontline drugs. The high levels of
INH resistance arise from the mutations in InhA and catalase-

peroxidase (KatG) enzymes. Because of the INH resistance



associated with KatG mutations, diphenyl ether and benzofuran
pyrrolidine pyrazole derivatives have been developed as the
direct InhA inhibitors.  To achieve the structural basis to improve
INhA  and antimycobacterial activity, QSAR and molecular
dynamics (MD) simulations were applied to elucidate beneficial
information. Inhibition of bacterial and host cell signaling is a
novel drug discovery concept in the second selected target of
anti-TB agents. Serine/threonine protein kinase G (PknG), an
enzyme in signal transduction pathways, has been identified as a
promising target. MD simulations combined with 3D-QSAR studies
were used to investigate the structural requirements of
benzothiophene derivatives to rational design new potent PknG
inhibitors. The integrated results from MD simulations and QSAR
approaches provided useful structural information at the
molecular level, a powerful guideline for designing effective PknG
inhibitors as anti-TB agents. Moreover, a structure-based virtual
screening approach was applied to identify novel scaffolds of InhA
and PknG inhibitors as anti-TB agents. In an attempt to develop
highly effective anti-cancer agents showing lower toxicity levels,
azanaphthoquinone annelated pyrrole analogues have been
developed. MD simulations and QSAR studies were applied on

azanaphthoquinone derivatives to evaluate their key structural



features, binding mode, and binding interactions in the DNA
duplex. Accordingly, the results were informative, providing key
features and beneficial guidelines for further modification leading
to the design of new and more potent azanaphthoquinone
annelated pyrrole compounds. Newly designed compounds with
higher predicted activities compared with the parent compounds
and novel scaffolds of anti-TB agents and anti-cancer agents were

proposed in this study.
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DEVELOPMENT OF FUNCTIONAL ORGANICS ATERIALS
FOR HIGH EFFICIENT DYE SENSITIZED SOLAR CELL:
A CHALLENGE FOR SUSTAINABLE ALTERNATIVE ENERGY

Yaowarat Surakhot
Doctor of Philosophy Program in Chemistry
Faculty of Science

Thesis Advisor: Assoc. Prof. Dr. Siriporn Jungsuttiwong

ABSTRACT

In this research, the structure and energetic properties of
sensitizer for dye-sensitized solar cells were investigated, the
ground-state structure of all molecules were fully optimized using
density functional theory (DFT) method. Optimized structures
were then be used to calculate excitation energy (Eg), maximum
absorption wavelength (A.,), and oscillator strength (9 in
dichloromethane solvent (CH,Cl,), by applying Time-Dependent
Density Functional Theory (TDDFT). Furthermore, the adsorption
complexes of dyes on the TiO, anatase (101) surface were carried
out by means of the periodic calculation. The optical properties

and electron-injection characteristics from dyes to the TiO,



surface are then computed by TDDFT method. The D-TT-A
structural system is the basis of metal-free dyes owing to its
effective photoinduced intramolecular charge transfer properties.
Moreover, in order to possess broad and intense spectral

absorption in the visible light region, one strategy for optimizing

dye structure is to introduce more TT-conjugation linker between

the donor and acceptor, Another strategy is to incorporate a

donor-donor moiety into the framework, D-D-TT-A structural
system, resulting in stronger electron-donating ability but also
greater steric hindrance, which can prevent unfavorable dye
aggregation. However, more bulky of the donor moiety could
reduce the number density of the adsorbed dye on the TiO,

surface. In addition, increase conjugated bridge between the
donor and acceptor units and auxiliary acceptor to form a D-TT-A-

Tt-A and D-A-TT-A frameworks owing to the expended conjugation.
It was found that a system can improve light harvesting efficiency.
Furthermore, we also study in the effect of substitution position
of anchoring groups on indole derivatives. It was found that the
effect of substitution position of anchoring groups on indole ring
affected to the absorption properties of dyes molecule. In

conclusion, it has been shown that these computational tools



described above can provide the detailed characterizations which
are in agreement with experimental efficiency and therefore can
be of valuable help in further design of novel organic sensitizer

for higher efficiency of photovoltaic device.
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REMOVAL OF PHENOL BY PEROXIDASE IN
ULTRAFILTRATION MEMBRANE REACTOR

Apinya Onsarn
Master of Engineering Program in Environmental Engineering
Faculty of Engineering

Thesis Advisor: Asst. Prof. Dr. Karnika Ratanapongleka

ABSTRACT

This research aims to investigate phenol removal by pure
peroxidase from horseradish grade | with ultrafiltration membrane
by dead-end filtration. The immobilized horseradish peroxidase
(HRP) techniques such as physical adsorption, cross-linking, and
covalent bonding with glutaraldehyde as a cross-linking agent on
membrane surface onto ultrafiltration membrane which was
made from regenerated cellulose (RQC), surface area of 44 m?,
molecular weight cut-off of 30 kDa were investigated to determine
the suitable immobilized technique. Then factors affecting phenol
removal; immobilized enzyme concentration, phenol solution
concentration, pH value, pressure, and reuse of immobilized
enzyme were examined. The results showed that the

glutaraldehyde concentration 0.1% (v/v) could retain maximum



enzyme activity of 87.02 + 0.33%. The suitable technique of
enzyme immobilization was covalent bonding (90 + 0.25%
immobilization yield) and the efficiency of phenol removal were
100% at enzyme concentration of 0.113 U/cm? phenol
concentration 1 mg/l, pH 6, hydrogen peroxide concentration of
0.5 uM, (volume ratio of phenol per hydrogen peroxide 1:1), and
operating pressures at 0.1 bar. The immobilized enzyme could be
reused for 5 cycles, the efficiency of phenol removal was over
50%. The study also shows the feasibility of using the horseradish
peroxidase enzyme (HRP) with applications in  membrane

technology to remove phenol from wastewater.
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THE DEVELOPMENT OF THERMOLUMINESCENCE
DOSIMETRY FROM RECYCLED WINDOW GLASS OPED
WITH COPPER OXIDE

Thanaporn Thumsa-Ard
Master of Science Program in Physics
Faculty of Science

Thesis Advisor: Assoc. Prof. Jintana Laopaiboon

ABSTRACT

This report presents the development of recycled
commercial Thai transparent window glass provided by Guardian
Industries Corporation denoted as WG for thermoluminescence
dosimeter. The window glass was developed by mixing Na,O to
reduce melting point, doping with Cu,O at various concentrations
including 0.001, 0.010, 0.100, 1.000 mol% to improve the
thermoluminescence characteristics and preparing by using the
melt quenching technique at 1250 °C for 4 hours. The glass
samples were cut in dimension 6x6x1 mm? and exposed to X-ray
in absorbed dose rang 0-14 mGy at photon energy 160 keV. The

glow curve structure, linearity, sensitivity, lower detection limit,



annealing procedure for reused ability, fading and reproducibility
were investigated. The result clearly showed that Cu,O doped
window glass at appropriate concentration 0.010 mol% has a
potential to be considered as the X-ray thermoluminescence
dosimeter in medical. Moreover, recycled window glass were
studied the effect of Cu,0O on thermoluminescence kinetic
parameters from TL glow curves by using whole glow-peak
method for condensed matter physics. The glow curve structure,
kinetics order, activation energy and frequency factor are related
to the concentration of the Cu-doped material. The result found
that the existence of Na,O contributed to the increasing of
activation energy and the decreasing the frequency factor of
window glass. The concentrations of Cu,O have the effect to the
window glass mixed with Na,O, including the frequency factor
increasing after 90WG-10Na,O was doped Cu,0, the kinetic order
decreasing after 90WG-10Na,O was doped with the increasing of
Cu,0 from 0.001-0.100 mol% and 90WG-10Na,O doped with Cu,O
at concentration 0.010 mol% shows highest sensitivity, highest
activation energy and highest frequency factor. Whereas excessive
amounts of Cu,0O (>1.000 mol%) to break out of the poverty
electron traps, glow curve disappear and can’t be used as a

thermoluminescence dosimeter.
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SYNTHESIS AND CHARACTERIZATION OF MoO,
NANOSTRUCTURES

Pitchanunt Chaiyo
Master of Science Program in Physics
Faculty of Science

Thesis Advisor: Assoc. Prof. Dr. Supakorn Pukird

ABSTRACT

The molybdenum trioxide (MoOs) were synthesized through
thermal evaporation and thermal chemical vapor deposition
process by using molybdenum disulfide (MoS,) and molybdenum
trioxide as precursor. The sulfuric acid and activated charcoal used
for catalyst under atmosphere of oxygen (O,) and nitrogen (N,).
And study of effect of various temperatures on MoO3 structures.
Characterization and analysis by using XPS, XRD, SEM, OM and
Raman Spectroscopy technique. The result showed that MoO;
structure rice - like (rice shaped). Found at temperature of 400 -
500 °C. The MoOs; belts - like structure found at temperature of
600 — 700 °C. The effect of carbon by using activated charcoal as
source on MoO5; nanostructures reveal that structure of MoO3 with

activated charcoal has been shape size and crystal size large than



MoO; without activated charcoal. The nanobelts MoO5; can be
synthesized by sulfuric acid as catalyst under temperature at
1,100 °C. The |-V characteristic showed ohmic materials behavior.
The MoOs; nanostructures as-synthesized are responding on
alcohol and carbon dioxide gas at room temperature under air

ambient.
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ABSTRACT

This research aimed to survey tourist attractions’
appropriateness and potential for the management of photogenic
tourism activities in Sirinthorn district, Ubon Ratchathani province,
to develop an activity model of photogenic tourism, and to
evaluate this model. Data were collected by questionnaires and
interviews from members of the Ubon Ratchathani Photography
Association and a group of students from a photography club at
Ubon Ratchathani University. Findings showed that there were
four sites considered appropriate and having potential for the
management of photogenic tourism activities — Sirindhon Horses
Conservation Club, Sirinthornwararam monastery, Kangtana

Natural Park, and Baan Kham Kaum. Each activity model had



different detailed activities but also had some similar
components. These were 1) they provided a preview introduction
to some important information about the attractions for tourists,
2) knowledge was shared and suggestions were made about
appropriate techniques, 3) they provided some learning activities,
and 4) they provided sight-seeing opportunities and traditional
plays suitable for those interested in photography.
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