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Abstract

Abstract

Molecular recognition is an important research area in supramolecular chemistry. The
development of anion coordination chemistry is delayed compared with neutral molecules and
cations. It is therefore necessary to construct novel anion receptors. In this thesis, we constructed
intamolecular charge transfer (ICT) fluorescence ionophores based on proton coupled electron
transfer (PCET) model and chromophores with ground-state ICT. Several highly selective and
sensitive sensors for anions were developed.

This dissertation consists of five chapters.

In Chapter 1, researches in the development of anion recognition were briefly reviewed.
The coordination chemistry of anions has received little attention over the last 30 years when
compared to that devoted to coordination chemistry of cations. The development of anion
sensors, however, becomes a of current attention, mainly because of the understanding that
anions play key roles in biology, medicine, catalysis and environmental sciences. Therefore a
number of anion recognition systems have been reported. The content of this chapter includes:
(1) structural characters of anions, (2) noncovalent interactions existed in anion coordination, (3)
electrochemical recognition of anions, and (4) optical sensing of anions. The research proposal
of this dissertation was presented according to the developments of anion recognition researches.

Chapter 2 describes synthesis and characterization by IR and '"H NMR of the ca.40
receptors designed in this thesis for sensing for anions. These receptors include
N-(p-dimethylaminobenzoyl)thiourea derivatives, N-(p-dimethylaminobenzamido)-
N’ -phenylthiourea derivatives, N-(p-nitrophenyl)-N’-phenylthiourea derivatives,
N-(p-nitroanilino)-N’-phenylthiourea derivatives, N-(p-nitroanilino)-N’-phenylurea derivatives,
and bi(N-phenyl)thiourea derivatives.

Anion recognition based on proton-coupled electron transfer (PCET) is established in the
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