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Development and Application of Near-IR Molecules

Opening a New Frontier of Material and Life Science
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Sophisticated aromatic compounds that interact with light are required for various advanced technologies, including
storage media, organic semiconductors, laser printers, photodynamic therapy of cancer, nonlinear optics, deodorants,
and molecular imaging. This project aims to develop new synthetic methods, to extend theoretical principles, and to
obtain aromatic molecules with unique functionalities suitable for next-generation technological applications.

A potential application for the unusual light-capturing ability of next-generation aromatic compounds could be in
tandem solar cells. Such compounds could also be useful for cancer treatment by photodynamic therapy with
light-absorbing compounds. By illuminating the tumor specifically, only cancerous cells are heated and consequently
killed. As infrared light penetrates well through human tissue, photodynamic compounds that absorb strongly in this
wavelength region are particularly desirable for this purpose.

Dihydroxybenziphthalocyanine with bulky aryloxy groups has been synthesized and characterized by X-ray analysis,
NMR and UV-vis-NIR demonstrated that the

dihydroxybenziphthalocyanine is the first example of an aromatic benziphthalocyanine with an 18pi-electron structure.

spectroscopy, and theoretical calculations. It is
It was found to exist as an equilibrium mixture of weakly aromatic and strongly aromatic tautomers. The aromaticity
and near-IR absorption can be controlled through chemical modifications at the reactive resorcinol moiety and by

varying the solvent.
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Figure 1. Aromaticity control by tautomerism
~ Dihydroxybenziphthalocyanine ~
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Figure 2. In-plane aromaticity
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