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Abstract

Abstract

Optical molecular chemosensors (OMCSs) obtain one of the most important
point is that it can transform the informations of chemical composition in substance to
the analytical usful signals. So it has the advantage of high sensitivty, easyly operate
and fastly detection. Owing to the application in the field of energy,
environment,biology, sanitation and national defence. OMCS has become one of front
hotspot in the current internatinal analytical chemistry field. Much considerable
efforts have been focused on the research of the OMCS that based on the irreversible
and specific reaction due to their high selectivity and nice sensitivity. Coumarins and
cyanine dyes,known by their good spectral performance and consistence to the
biology system,have found application in the design of new OMCS. We have
developed several new optical chemosensors in this reserch on the basis of previous
work of predecessor and some irreversible reactions. This dissertation consists of four
chapters and summarized as follows:

In chapter 1, a general introduction to the concept and development of optical
molecular chemosensors was presented. Then,emphasis was paid on the developments
of optical molecular chemosensors for anions,transition metal ions and some small
moleculars. Finally, based on the reports of interrelated literatures and the
experimental results we had obtained, the objective of this dissertation was proposed.

In chapter 2, a chemosensor for Hg*" based on the 7-hydroxycoumarin proteced
by N, N-dimethylthiocarbamate(DMTC) has been studied. Based on the
Hg*"-promoted desulfurization, we design the chemodosimeter contains DMTC serve
as recgnition unit for Hg®" and the proteced group for coumarin as well. On the
optimum conditions,the fluorescence intensity of the systen at 453nm with good
relationship to the concentration of Hg*". Based on these facts,a fluorometry method

was developed for the deternination of Hg*". Because the Hg2+-promoted reaction is
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Abstract

irreversible,the chemosodimeter possesses the speciticity and high selectivity for
mercury ion in aqueous solution and semi-quantitative determinaton is possible.

In chapter 3, a chemosensor for cyanide ion based on heptamathine cyanine dyes
has been studied. Due to the nucleophilic property of CN’,we developed a
chemosensor contains the nucleophilic reaction spot,and established a new
fluorometric method for cyanide ions at the near-infrared(NIR) wavelength.this
method has the highly selectivity, the addition of cyanide ion could chang the solution
color from green to yellow. It suggest that this system can serve as a “naked -eye”
indicator for cyanide, in additon the NIR chemosensor could reatly over come the
background interfernces from bio-molecular or matrix.

In chapter 4, the studies on other compounds as molecular chemosensors in my
experiments were summarized. I hope it would be helpful for the people who engage

in the research of this field.

Keywords: chemosensor, mercury ion, cyanide ion.
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