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Chapter 1. General Introduction
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bilindione heteroporphyrinium cation

Figure 1. Strategy for the synthesis of heteroporphyrinium cations.

Chapter 2. Dual Emission of a Free-Base 5-Oxaporphyrinium Cation
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Figure 2. Tautomerism and optical spectra of free-base 5-oxaporphyrinium cation.
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Chapter 3. 5-Thiaporphyrinium Cation: Effect of Sulfur Incorporation into Porphyrin
Skeleton
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Figure 3. Thionium ion embedded compounds and the lowest-lying vibration mode of
thiaporphyrinium cation.

Chapter 4. Synthesis and Tautomerization of 5-Azaporphyrinium Cations
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Figure 4. Synthesis of azaporphyrinium cation and its crystal structure.

Chapter 5. lon-Pairing Assembly of 5-Oxaporphyrinium Cation and

Pentacyanocyclopentadienide
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Figure 5. Crystal structures of ion pairs of various metal oxaporphyrinium cations and

pentacyanocyclopentadienide.
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Chapter 6. A Heme-Acquisition Protein Reconstructed with a Cobalt 5-Oxaporphyrinium
Cation
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Figure 6. Crystal structure of HasA reconstructed with cobalt 5-oxaporphyrinium cation.

Chapter 7. Summary of This Thesis
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Appendix 1. Synthesis of Dihydropyrazine-Fused Porphyrin Dimers
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Figure 7. Bent conformation of dihydropyrazine-fused porphyrin dimers.
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Appendix 2. Synthesis of Hydroxyisooxophlorins by Oxidative Degradation of
meso-Hydroxyporphyrins
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Figure 8. Oxidation of meso-hydroxyporphyrins with PIFA
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