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Organic fluorescent materials have attracted extensive interest due to their advantages of flexible and
adjustable structure, high fluorescence quantum yield and wider application. Therefore, it is of great
significance to the design and development of organic fluorescent materials. However, some of
conjugated and rigid organic fluorescent compounds with strong emission in solution often encounter the
aggregation caused quenching (ACQ) in aggregates or solid state. This is limited their realistic
application in many fields. The emerge of aggregation induced emission (AIE) molecules can solve this
problem. The concept of AIE have been reported in 2001 by Tang. The restriction of intramolecular
motions (RIM) has been considered to the main cause of AIE effects so far, including the restriction of
intramolecular rotation (RIR) and the restriction of intramolecular vibration (RTV). Compared with
traditional ATE molecules, dual-state emission (DSE) molecules have more advantage. It can show
strong emission in both the solution and solid state. The emerge of DSE molecules make up some
disadvantage of AIE molecules. One major strategy to design DSE molecules is to construct a twisted
molecule that possess conjugation-induced rigidity unit. The conjugation-induced rigidity unit can
facilitate the emission in solution and the twisted structure can avoid the fluorescence quenching that
caused by intermolecular n-n stacking interaction in the solid state thereby achieve dual-state emission
(DSE).

On the other hand, maleimide skeleton is an electron acceptor and has functionalized sites which can
introduce three substituents. By introducing substituents with different electronic effects, the optical
band gap can be effectively adjusted to achieve different color of luminescence. Moreover, it also has
good chemical stability and high fluorescence intensity. Because of these advantages, in this article, we
have synthesized some D-A molecules with AIE properties or DSE properties that using maleimide as the
skeleton.

The content of each chapter is summarized as follows:

In Chapter 1, based on the background and overview of this research, the concept of AIE and DSE are
introduced. In addition, the research purpose and significance of this research also been clarified.

In Chapter 2, a series of amino-aryl-maleimides was designed and synthesized, in which different
non-planar electron donating amino groups and a biphenyl group were introduced on the maleimide ring.
We through examined their fluorescence behavior in a water-THF mixture to confirm the emission in

aggregates. The obtained luminophores show yellowish-green emission both in solution and in solid

state. Moreover, the emissive intensity in the solid state is stronger than that in solution, showing
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aggregation-induced emission enhancement (AIEE) effects. In addition, we also through examined their

fluorescence behavior in different polarity solvents to confirm solvatochromic fluorescence. The results
indicated a positive solvatochromic fluorescence with the increasing of the polarity of solvents.
Subsequently the Density functional theory (DFT) quantum calculations were performed to obtain the
optimized conformation and the position of HOMO and LUMO of all the molecules to get more
information about the photophysical properties at the molecular level.

In Chapter 3, based on chapter 2, a series of amino-aryl-maleimides was synthesized, in which varying
the amount of acceptor to confirm the influence of the acceptor amount about optical properties. We
through examined their fluorescence behavior in a water-THF mixture to confirm the emission in
aggregates. The obtained luminophores show yellow fluorescence emission both in solution and solid
state, show AIEE effects. Compared with the molecules in chapter 2, they have smaller red shift in
different polarity solvents.

In Chapter 4, two new dual-state emission (DSE) molecules that using maleimide as the skeleton and
introducing different amount of conjugation-induced rigidity biphenyl were designed and synthesized.
We through examined their fluorescence behavior in a water-THF mixture to confirm the emission in
aggregates. The obtained luminophores show bright blue fluorescence emission both in solution and
solid state, show DSE effects. Moreover, the luminophores also display a positive solvatochromic
effects in different polarity solvents. In addition, we also examined their fluorescence behavior in the
presence of trifluoroacetic acid (TFA) and triethylamine (TEA). The result indicated that they in
response to the addition of trifluoroacetic acid (TFA) and triethylamine (TEA), display the reversible
acidchromic behaviour. And the Density functional theory (DFT) quantum calculations were performed
to obtain the optimized conformation and the positions of HOMO and LUMO of all the molecules to get
more information about the photophysical properties at the molecular level.

In chapter 5, summarized the conclusions of this research and discussed the potential applications of the

molecules that synthesized in this research and described the direction in future work.
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