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Abstract of Thesis

The present dissertation studies extensively on emission properties of polymethylene vaulted platinum(II)
complexes bearing (iminomethyl)azolate ligands to obtain highly phosphorescent platinum(Il) complexes for
the development of functional materials and provide significant information for basic research into the
correlation between molecular structure, molecular packing, association behavior and photophysical properties
in condensed states. These platinum(II) complexes are designed by the combination of two distinctive points:
(1) 3D vaulted superstructure with tunable linker length serving as molecular barrier and creating planar
chirality, and (2) high d-m conjugated, rigid and tunable (iminomethyl)azolate coordination platform based on
base properties and position of nitrogen on five-membered rings. By taking full the advantages of molecular
design, the author has successfully controlled association behavior in condensed states, heat-resistant
properties, and emission response under chemical stimuli of these platinum(II) complexes to pave the way for
many applications as smart luminescent materials.
The dissertation consists of six chapters. Chapter 1 describes the overviews of square-planar phosphorescent
platinum(II) complex study with its unique molecular aggregation behavior which is highly sensitive to
external stimuli and governs photophysical properties. Moreover, the aggregation with strong intermolecular
interaction in condensed states resulting two contrasting effects in emission intensity: aggregation-caused
quenching and aggregation-induced emission will be discussed in detail. The first example on resistant
concentration quenching of luminescent molecules in homogeneous solution state will be reported in chapter
2. A planar chiral, polymethylene-vaulted trans-bis[2-(iminomethyl)imidazolato]platinum(II) exhibits
unprecedentedly significant emission enhancement in the solution state upon an increase of concentration
within the full concentration range without any declined profile of concentration quenching. In chapter 3,
polymorphism with block and needle crystals of racemic polymethylene-vaulted trans-bis[2-
(iminomethyl)imidazolato]- platinum(II) complex exhibit intense orange emission but with different
spectroscopic patterns and quantum yields under UV excitation at ambient temperature will be discussed.
Chapter 4 described polymorphism of racemic dodecamethylene-vaulted trans-bis[2-
(iminomethyl)imidazolatoJplatinum(I) complex with contrasting quantum efficiencies under UV excitation
at ambient temperature. In chapter 5, synthesis, structure and emission properties of polymethylene-vaulted
trans-bis[5-(iminomethyl)pyrazolato |platinum(Il) complexes that show characteristic phosphorescent
properties in the solution and solid state is described. Finally, acid-induced emission of polymethylene-
vaulted trans-bis[5-(iminomethyl)imidazolato Jplatinum(II) complexes with controlled linker dependence is

investigated and reported in chapter 6.
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