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Abstract :

This work consists of two parallel studies, both of which are associated with the synthesis and
application of acetylenic compounds. In the first project, we focus on the preparation of thermal and
chemical sensor based on colorimetric transition of acetylenic polymers, polydiacetylene (PDA). Blue-
to-red color change that takes place in response to environmental perturbations make PDAs an
excellent choice for label-free sensor systems. In our lab, we designed and prepared a panel of
diacetylene monomers specifically for each sensor application. For example, PDA-based the thermal
sensor was prepared from mono amido and diamido diacetylene monomers showing that
thermochromic reversibility are varied and can be controlled by the number of methylene liker
between the amido. For the chemical sensor, colorimetric PDAs for volatile organic compounds
(VOCs) and anionic surfactants detection were also demonstrated. Exposure of the PDAs-tested
paper array to VOCs vapor results in the color change possessing the unique colorimetric pattern of
each polymer. The color change pattern are measured by RGB values and statistically analyzed by
principal component analysis (PCA) leading to distinguish 18 distinct VOCs in the vapor phase. For
the anionic surfactants sensor, The blue to pink colorimetric transition of polymerized diacetylenes in
the presence of anionic surfactants are observed by the naked eye at the micromolar concentration
level while there is no change with cationic surfactants and little response with nonionic
surfactants.The second part of this proposal focuses on the development a new methodology for
synthesising acetylenic compounds from calcium carbide via Sonogashira coupling reaction. We
demonstrated the direct use of calcium carbide, which is a low price primary feedstock from heavy
chemical industry for the synthesis of diaryl ethynes. The reaction proceeds in the room temperature
in undried solvent to give the diarylethynes in high yields. Also we extends the reaction for the
preparation poly-phenyleneethylene (PPEs) from the coupling reaction between calcium carbide and
aryl diiodide. PPEs can be prepared in high yields (71-93%) with the degree of polymerization

between 36 and 128, offering fluorescence quantum efficiencies in the range of 0.34—0.71.
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