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Thesis Summary

Open-shell molecules, such as stable organic radicals, are actively investigated not only in fundamental science
but also in materials chemistry as functional substances. In molecule-based magnetism, various magnetic
properties are anticipated through a hierarchical strategy integrating molecular design and crystal engineering. To
realize ferromagnetic spin alignment in quinoline-based radical crystals, bulky substituents and
interaction-inducing functional groups were introduced to investigate the correlation between molecular
assembled structure and magnetic properties. The quinoline ring can be chemically modified at various positions
compared to the phenyl ring, offering structural versatility. Moreover, the introduction or substitution of a spin
center around the quinoline ring allows the distribution of the singly occupied molecular orbital (SOMO) and spin
density over the quinoline n-system, realizing an effective intermolecular magnetic interaction.

In Chapter 2, the substituent effect of a methoxy group at the 5-position on the magnetic properties of
2,2-diphenyl-1,2-dihydroquinoline N-oxyl (QN) is described. Characterization using EPR spectroscopy, X-ray
crystallography, and SQUID magnetic measurements, together with computational studies, revealed that
molecules formed n-stacked dimers in the crystal exhibiting ferromagnetic interactions induced by the offset
n-stacking owing to methoxy substitution.

In Chapter 3, the synthesis and physicochemical properties of QN derivatives with ethynyl and
trimethylsilylethynyl groups at the 5-position are described. Although hydrogen bonding with ferromagnetic
coupling was observed between the hydrogen atom of the ethynyl group and the nitroxide oxygen, dominant
antiferromagnetic interaction was experimentally observed due to unexpected short contacts. Conversely, in the
trimethylsilylethynyl-substituted QN, weak ferromagnetic interaction was observed.

In Chapter 4, the magneto-structural correlations of iodo-substituted QN derivatives are described. While a
n-stacked geometry with antiferromagnetic interactions was observed for the 7-iodo derivative, the 5-iodo
derivative exhibited halogen bond between the nitroxide oxygen and the iodo group with ferromagnetic coupling.

In Chapter 5, 2-phenylquinoline derivatives substituted with a nitronyl nitroxide at the 6-position are described.
The introduction of quinoline N-oxide allowed two conformationally different molecular structures in the
asymmetric unit in the crystal. The magnetic properties indicated the presence of two magnetically isolated layers,
reflecting the molecular packing.

In summary, the present thesis describes the synthesis and physicochemical properties of substituted QN
derivatives and 2-phenylquinoline derivatives carrying a nitronyl nitroxide group and demonstrates that these
quinoline-based molecules can be used for the building block of molecule-based magnetic materials by

introducing bulky substituents and interaction-inducing functional groups.




