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Abstract :

This work consists of three projects. The first project involves the development of new
palladium heterogeneous catalysts for prepare acetylene derivatives. We are able to convert waste
mussel shell waste into support material call “individual calcium carbonate plates” (ICCPs). The Pd/
ICCP system could be used as a catalyst in Sonogashira coupling between aryl iodides and terminal
acetylenes without the use of copper metal or external ligand to prepare diarylacetylene in excellent
yields. Importantly, the catalyst could also be reused up to three times and activity over 90%. In
parallel, we are successfully applied this commercially available heterogenous catalyst Pd/CaCQOs3; for
synthesis of florescent polymers, poly(aryleneethynylene)s (PAEs). Resulting polymers possess high
degree of polymerization with low degree polydispersity index. Importantly both catalyst systems
provides acetylene products including diarylacetylenes and PAEs that contained considerably lower
level of Pd and Cu contamination than those obtained from classical homogeneous catalyst.

The second project focuses on the green synthetic methodology for amination of organosulfur
to construct C-N bond. We apply our two different approaches to prepare aminobenzoxazoles and
their derivatives. First, we develop the direct amination reaction using the nonhazardous photocatalyst
Rose Bengal under irradiation of visible light. Our photochemical reaction can be also successfully
adapted into a continuous flow reactor. Secondly, we demonstrate a catalyst-free amination of 2-
mercaptobenzoxazoles “on water” under microwave irradiation without the use of external catalyst or
additive. Both methods allow us to prepare aminobenzoxazoles successfully from
mercaptobenzoxazoles and amines in moderate to high yields. Importantly, both process are
applicable for gram scale reaction. Importantly, the formal synthesis of Suvorexant, a medication for
the treatment of insomnia, was accomplished using both developed amination process. In parallel, we
demonstrated a one-pot synthesis of guanidine directly from isothiocyanate using DIB
(diacetoxyiodobenzene) as a desulfurizing agent under micellar conditions in water. Our optimization
study revealed that the use of 1% TPGS-750-M as a surfactant with NaOH as an additive base at
room temperature can convert a variety of isothiocyanates and amines into corresponding guanidines
in excellent yield. Our aqueous micellar medium can also be reused for several cycles without losing
its efficiency.

The last project involves with the development of new “turn on” fluorescent sensors, including
PPE-IM and SB2. The fluorescent sensor PPE-IM based on poly(m-phenyleneethynylene
salicylaldimine) functionalized with salicylaldehyde could selectively detect ferric ion, providing turn-on
blue fluorescence with detection limit of 0.14 yM. On the other hands, probe SB2 containing boron-
dipyrromethene (BODIPY) functionalized with styryl group are able to detect hypochlorite selectively,
providing colorimetric change from blue to purple and fluorescent change from red to orange with
detection limit of 0.26 uM. This sensor could also be applied for hypochlorite detection in live cells in
NIR range.
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