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Annual Research Highlights

1) Construction  of  m-Conjugated Nickel

Bis(dithiolene) Complex Nanosheet

A m-conjugated nanosheet comprising planar nickel
bis(dithiolene) complexes was synthesized by a
bottom-up method. A liquid—liquid interfacial reaction
using benzenehexathiol in the organic phase and
nickel(I) acetate in the aqueous phase produced a
semiconducting bulk material with a thickness of several
micrometers. Powder X-ray diffraction analysis revealed
that the crystalline portion of the bulk material comprised
a staggered stack of nanosheets. A single-layer nanosheet
was successfully realized using a gas—liquid interfacial
reaction. Atomic force microscopy and scanning
tunneling microscopy confirmed that the m-conjugated
nanosheet was single-layered. Modulation of the
oxidation state of the nanosheet was possible using
chemical redox reactions.

Fig. 1 Structure of - Conjugated Bis(dithiolene) Complex
Nanosheet
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(2) =- Conjugated Trinuclear Metalladithiolenes with
a Triphenylene Backbone

Previously, we synthesized z-conjugated trinuclear
metalladithiolene complexes based on benzenehexathiol.
We report trinuclear complexes with a triphenylene
backbone. A reaction with triphenylenehexathiol and
group 9 metal precursors in the presence of triethylamine
gives rise to trinuclear complexes. The planar structure of
Ir complex is determined using single crystal X-ray
diffraction analysis. The ligand-to-metal charge transfer
bands of trinuclear complexes move to longer
wavelengths compared with those of mononuclear ones.
Electrochemical measurements disclose that the
one-electron and two-electron reduced mixed-valent
states are stabilized thermodynamically. UV—vis—NIR
spectroscopy for the reduced species of Co complex
identifies intervalence charge transfer bands for mono
anion and dianion, substantiating the existence of
electronic communication among the three metal nuclei.
These observations prove that the triphenylene backbone
transmits m-conjugation among the three
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Fig. 2  Structure of ~=-Conjugated  Trinuclear
Metalladithiolenes with a Triphenylene Backbone

metalladithiolene units.
1.(1)-7) Inorg. Chem., 52, 7411-7416 (2013)

VO

(2) Photo- and
triarylamine-conjugated
complexes

electrochemical properties of
bis(dipyrrinato)zinc(l1)

Dipyrrins and their complexes are known for their
excellent  photochemical  properties, serving as
chromophores. Molecules appended with triarylamine
moieties often exhibit enhanced absorptivities and
intramolecular charge transfer transitions.  In this
context, we synthesized hybrids of triarylamine and
bis(dipyrrinato)zinc(ll) complexes to investigate their
photo- and electrochemical properties.

Bis(dipyrrinato)zinc(ll) complexes with triarylamine
at the meso position of dipyrrin 1 and 2 were synthesized
(Fig. 3 (a)). X-ray crystallographic analysis revealed that
their zinc centers adopt tetrahedral coordination spheres;
their adjacent triarylamine and dipyrrin subunits are
orthogonal to each other. Their UV-vis absorption spectra
were simple overlays of the absorption bands of the
triarylamine and dipyrrin moieties of the complexes. On
the  other hand, cyclic voltammograms  of
triarylamine-conjugated complexes showed complicated
redox waves. The results show the presence of electronic
interactions between the triarylamine and dipyrrin units

(Fig. 3 (b)).
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Fig. 3 (a) Chemical structures and (b) cyclic voltammograms
(scan rate: 0.1 Vs! electrolyte/solvent: 0.1 M
n-BusClOas/dichloromethane, concentration: ca. 0.5 mM) of
triarvlamine-coniuaated complexes 1 and 2.
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