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Abstract :

This work consists of four projects. The first two projects involve the use of calcium carbide as
acetylene surrogate to prepare acetylene based chemicals. Although acetylene gas is widely available
and inexpensive, its highly lammable gaseous nature poses a serious disadvantage. To achieve an
industrial safety improvement without additional cost, a less hazardous and more economical starting
material is highly desirable. In this work we demonstrate the use of calcium carbide to prepare
acetylenic derivatives such as arylpyroles and N-vinyl indoles. The processes provide high yields of
arylpyroles and N-vinyl indoles in comparable or better yields than conventional methods. In the
presence of solid caclium carbide as acetylene source under the optimized condition, oxime can be
converted into arylpyrole while indole can be vinylated into the corresponding N-vinyl indoles in high
yields with great functional group compatibility. It is also less complicate and cheaper to carry out.

For the third project, we develop a visible light induced oxidative coupling of thiols into the
corresponding disulfides in a process catalyzed by an inexpensive and non hazardous Rose Bengal
dye. Our optimization study reveals that the use of Rose Bengal catalyst under irradiation with visible
light at room temperature can convert a variety of thiols into their corresponding disulfides in good to
excellent yields. The key benefits of this reaction include the use of metal-free, low cost Rose Bengal
catalyst and practical operation (room temperature, open flask, undried solvents and simple work up
procedure by extraction).

The last project focus on the development of a new colorimetric and fluorescent probe for
cyanide detection. Probe is based on boron dipyrrole-methene (BODIPY) containing salicylaldehyde
called GSB which undergoes exclusive colorimetric change from orange to colorless and exhibits
selective fluorescence turn-on at 504 nm upon the addition of cyanide. Detection limit of the new
cyanide-sensing GSB is 0.88 uM, which is below World Health Organization (WHO) recommended
level in drinking water and cell imaging studies demonstrated that GSB is compatible and capable of

sensing cyanide anion in living cells.
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