INORGANIC CHEMISTRY

Annual Research Highlights

(1) “Electronic properties of silicon surface-attached
molecular wires”

Fabrication of nanoscaled architectures on substrate
surfaces has gained increasing importance:1 Examples in
the ecarly stage focused on self-assembled monolayers
(SAMs) on metal electrodes, and recent works have
begun to exploit selfassembled multilayers for the pursuit
of more advanced functionalities. Linear and branched
Fe(tpy), complex oligomer wires were quantitatively
formed on hydrogen-terminated silicon wafers by means
of hydrosilylation of ethynylterpyridine and following
stepwise coordination reactions, and the redox property of
surface-attached species and its photosensitivity can be
controlled by the doping density of the silicon wafers.
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Fig. 1. Molecular wire prepared by stepwise complexation
between iron ion and terpyridine moiety.

1.(1)-8) Chem. Commun., 47, 8644-8646 (2011)
2-2) Kobunshi, 60, 445-448 (2011)
2-3) Hyomenkagaku, 32, 641-646 (2011)

(2) Formation of Intensely Colored and Luminescent
Quadrupolar Molecules Including a Missing
Structural Isomer of Pechmann Dyes

Pechmann Dyes are expected to show the strong
electron accepting ability in a donor-acceptor (D-A)
connecting system because of their lactone skeletons and
demonstrate particular photochemical properties derived
from the D-A interaction. Here, we revealed
acid-induced double lactonization in
triarylamine-conjugated dimethyl diethynylfumarate, E-1,
which opens up a new synthetic route to Pechmann
Dyes-contraining donor-acceptor-donor (D-A-D) shaped
molecules. This one-pot reaction affords three molecules
(Pss-1, Pge-1 and Psg-1); the single crystal X-ray
structural analysis clarified that Pss-1 and Pge-1 have
known 5,5- and 6,6-membered ring structures, especially,
Pss-1 possesses a novel 5,6-membered fused-ring
structure (one of the missing Pechmann dye isomers),
respectively (Fig. 2.). These three lactonized molecules
are intensely colored and brightly luminescent in visible
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Fig. 2. Double Lactonization in E-1 and the Three Resultant
Triarylamine-Appended Pechmann Dyes.

and NIR regions originated in the strong D-A interaction.
In addition, we also revealed that an organic field effect
transistor device fabricated with Pgg-1 functions as a
p-type semiconductor.

1.(1)-6) J. Am. Chem. Soc., 133, 14518-14521 (2011)

(3) “Construction and Properties of Pyrylium Cation
Species”

The  donor—acceptor—donor
molecules
1,4-bis(diarylaminophenylethynyl)anthraquinone
(1,4-AmyAq) and 1,4-bis(ferrocenylethynyl)
anthraquinone (1,4-Fc,Aq), undergo a double proton
cyclization reaction with bis(trifluoromethanesulfone)
imide acid (TFSIH) to yield 1,4-bis(diarylaminophenyl or
ferrocenyl) dipyrylium salts [1,4-R,Pyl,](TFSI), (R = Am
or Fc) with novel planar pentacyclic structures similar to
the aromatic benzo[e]pyrene-type skeleton (Fig. 3).
[1,4-Am,PyL,](TFSI), could be reduced to give the
neutral molecule [1,4-Am,Pyl,], which is stable and
maintains the benzo[e]pyrene-type skeleton. To the best
of our knowledge, this is the first
oxygen-atom-containing polycyclic aromatic hydrocarbon
with 22 (4n+2) m-electrons. The obtained condensed-ring
benzo[e]pyrene-type skeleton compounds show physical
and chemical properties that are significantly different
from those of [1,5- Am,Pyl,],, which has a perylene-type
skeleton.
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Fig. 3. Construction of Pyrylium Cation Species
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