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[Purpose and Background of the Research]

Complex m-electron compounds that interact
with light have long attracted interest, and have
become increasingly important in recent years for
potential applications in life science and materials
science. However, there are still severe limitations
in rational design, synthesis, and derivatization of
m-electron organic molecules, as well as in their
functional modification (absorption/emission
properties, quantum yield, thermo-stability, etc.),
and these issues have hampered their practical
application in 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 synthesize
novel  m-electron  molecules with  unique
functionalities  suitable for next-generation
technological applications.

[Research Methods]

Interdisciplinary  research  from  various
viewpoints, including organic chemistry, physical
chemistry, and theoretical chemistry, is needed to
develop novel functionalized w-electron molecules
for many future applications. We intend to focus on
the following four areas:

@D Breakthrough synthetic chemistry to construct
n-electron molecules and to provide new tools
for chemo-, regio- and stereo-selective
introduction of various functional groups into
n-electron molecules

@ Molecular science for the utilization of light

@ Theoretical
utilization of light

@ Molecular technology for the utilization of light

chemistry to wunderpin the

[Expected Research Achievements and Scientific
Significance]

Besides providing new molecules, tools, and
theoretical principles, one of the specific aims of

near-infrared
Such
compounds could be useful for cancer treatment by

this
light-capturing

project is to create

n-electron compounds.

photodynamic therapy, in-vivo 3D imaging, and

many other purposes. As near-infrared light

penetrates well through human tissue, compounds
that absorb strongly in this wavelength region are
particularly desirable for photodynamic therapy,
since specific i1llumination of the tumor would
allow only cancerous cells to be heated/damaged
and consequently killed.
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