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Annual Research Highlights

(1) “Iron-Catalyzed Arylation of Aryl Imines by
Directed Aromatic C—H Bond Activation”

Iron is a ubiquitous, inexpensive and non-toxic metal,
and therefore it is an ideal candidate for sustainable
catalysis. Its unique d-orbital properties may give rise to
unique reactivity, as demonstrated herein by an
iron-catalyzed, highly chemoselective ortho-arylation of
aromatic imines. Various in situ-generated organozinc
reagents reacted with aryl imines in the presence of an
iron salt, a diamine as a ligand, and an organic dihalide as
an oxidant, to give the ortho arylated products in good
yield and under unprecedented mild conditions. A
remarkable feature of this reaction is the preference for
ortho hydrogen cleavage even in the presence of functional
groups such as bromine or triflate.
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Fig. 1 Iron-catalyzed direct arylation of aryl imines.

1.(1)-4) Angew. Chem. Int. Ed., 48,2925 (2009).

(2) “A new ambipolar material for the application to
homojunction OLED devices”

A new class of material enables us to attain new
function for a wide range of application. We have
recently developed a wide-gap and ambipolar material
CZBDF and found that it shows well-balanced high
carrier mobility. Taking advantage of these characters, we
fabricated homojunction OLED devices (Fig. X). Using
CZBDF as a single organic matrix to which V,Os,
emissive dyes, and Cs were doped successively to
construct p-, emissive, and n-layers, respectively, we
achieved RGB emission. Especially, the external quantum
efficiency of the green fluorescent homojunction OLED
showed the external quantum efficiency of 4.2%, which is
close to the theoretical limit (ca. 5%) of a fluorescent
OLED. This new material allowed us to achieve paradigm
shift of OLED architecture from the conventional
multimaterial and multilayer heterojunction to such a
simplified homojunction.
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Fig. 2 Structure of CZBDF and schematic image of
homojunction OLED device.

1.(1)-11) Adv. Mater., 21, 3776 (2009).

(3) “Modular synthesis of indacene derivatives and
their properties”

Carbon-rich, fused aromatic systems have been
attracting much interest because of their utility as
functional materials. We have recently developed a novel
and versatile synthetic protocol of an indene framework
via reductive cyclization with lithium naphthalenide
based on the concept of modular synthesis. As shown in
Fig. 3, we applied this new reaction into the synthesis of
1,5-dihydro-s-indacene derivatives, which correspond to a
carbon-bridged p-phenylenevinylene framework. Because
of the rigid nature of diphenylmethylene bridges and of
enhanced m-conjugation, they exhibited red-shifted
absorption, high quantum yield of light emission, high
carrier mobility, and high thermal stability. These
properties suggest the potential utility of the indacene
derivatives as promising materials for use in organic
semiconductor devices.
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Fig. 3 Modular synthesis of indacene derivatives and their
properties.
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