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Annual Research Highlights

(1) “Carbon-bridged Phenylenevinylenes:
Planar x-Conjugated System”

Rigid

Poly(p-phenylenevinylene)s (PPVs) are among the
most widely applied conjugated polymers in organic
electronics. However, they are suffered from thermal,
light and electrochemical instability, which is extremely
harmful for device performance due to conformational
fluctuations of flexible o-bonds. We have succeeded in
synthesizing a series of new-type m-conjugated oligomers,
carbon-bridged oligo(phenylenevinylene)s (COPV-n).
COPV oligomers having rigid planar framework
bestowed by carbon bridges. The structural fixation
effects on those properties have thus been demonstrated
in such a way as the fluorescence quantum yields of unity
regardless of the chain length and their high
electrochemical stability.
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F ig. 1 Structure of COPV and photophysical properties (Left:
Under ambient light, Right: Under UV light)
1. 1)-1) J. Am. Chem. Soc., 134, 19254 (2012).

(2) “Iron-Catalyzed Chemo- and Stereoselective
Hydromagnesiation of Alkynes”

Iron is attracting much attention for catalysis, and
recently the iron-catalyzed hydrometalation of terminal
alkenes has been reported. He developed an
unprecedented iron-catalyzed hydrometalation of alkynes
and diynes with EtMgBr. The reaction proceeded under
mild reaction conditions with high chemo- and
stereoselectivity. The magnesium intermediate can be
further reacted with various electrophiles.
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Fig. 2 Iron-catalyzed hydromagnesiation of alkynes and diynes,
followed by reaction with electrophiles.

1.(1)-3) J. Am. Chem. Soc., 134, 16951 (2012).

(3) “Effect of Annealing for Organic Solar Cells”

Thermal annealing of a p-i-n organic photovoltaic
device containing a crystalline porphyrin donor and
solvated crystals of a silylmethylfullerene
(SIMEF-Ph,0-An) acceptor increases the device
performance at a temperature where partial desolvation of
the acceptor produces an amorphous mesophase. This
suggests that the mesophase improves the hierarchical
ordering of the materials, that is, the morphology of the
n-layer and the interfacial contact and, hence, the carrier
generation efficiency at the donor—acceptor interface.
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Fig. 3 Phase transition behavior of SIMEF-Ph,0-An upon
heating in p-i-n structure

1.(1)-13) Adv. Mater., 24,3521 (2012).

(4) “How Do Molecules Grow into Crystals?”

Although  solution crystallization of  organic
compounds on a solid surface is an essential process in
industry and our daily life, fundamental understanding of
how crystals of organic molecules nucleate on a surface
remains limited. We demonstrated that single-molecule
templates on the surface of carbon nanohorn can nucleate
the crystallization of organic compounds from a
supersaturated solution by mediating the formation of
disordered and mobile molecular nanoclusters on the
templates. Transmission electron microscopy (TEM)

revealed that each nanocluster consists of a maximum of
approximately 15 molecules, and that only one out of a
billion templates becomes incorporated into a large
crystal, indicating an extremely small probability of
nucleation. This finding contributes to development of
new organic electric devices and pharmaceuticals.
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Fig. 4 Heterogeneous nucleation of organic molecules on
carbon nanohorn (left) and TEM image of a precursor cluster of
a nucleus (right).

1.(1)-6) Nat. Mater., 11, 877 (2012).
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