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Abstract

Abstract

Fluorescence molecular probe is a kind of optical sensor which can transform the
chemical information of substance into measurable fluorescent signal. It has the
advantages of good selectivity, high sensitivity, simple operation and rapid detection
in real time. And the technology of combining fluorescence molecular probe with the
cell microscopic imaging has become an important means of studying the microscopic
system of life. In this paper, three kinds of fluorescent molecular probes were
successfully designed and synthesized on the basis of predecessors' research, which
exhibited different detection properties. And this paper consists of four chapters

summarized as follows:

In chapter 1 first, there is an introduction to the basic concept, current research
and development trend of optical molecular sensors. Emphasis was focused on the
developments of fluorescent molecular probes for diethyl phosphoryl chloride,
cuprous ion and hypochlorous acid. Finally, the objective of this dissertation was

proposed by combining relevant research and the work of our group.

In chapter 2, a novel fluorimetic and visual probe based on aminocyanine
derivatives for highly selective detection of nerve agent simulant DCP was reported.
The detection method was developed based on the intramolecular N-alkylation
reaction which ccould reduce the electron density of nitrogen atom. The decrease of
electron density would lead to a red-shift of absorption spectrum, and the increase of
absorbance, as well as the fluorescence intensity. The probe had the following features:
fast response, high detection sensitivity. What is more important, it also could select

DCP by naked eyes.

In chapter 3, based on the Click chemistry of azide-alkyne cycloaddition, a novel

1



Abstract

probe for detecting cuprous ion derivatives was designed and synthesised successfully.
The probe achieved an “ on-off ” fluorescence response to cuprous ion in water which
also opened up a new train of thought for the related design of detecting cuprous ion

with fluorescent probes.

In chapter 4, a thodamine B- dansyl derivative was designed as a fluorescent
probe to detect hypochlorous acid which based on the hypochlorite oxidation
mechanism. In the presence of hypochlorous acid, the hydrazide sturcure fractured
and leaded to the release of fluorophore rhodamine B and dansyl derivative. The
probe not only achieved the change of color from colorless to pink, but also had

realized the double emission wavelength of fluorescence.

Keywords: Molecular Probes; Diethyl Phosphoryl Chloride; Cuprous Ion;
Hypochlorous Acid.
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