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Annual Research Highlights

(1) Synthesis, structure, and electronic properties of
multinuclear metalladithiolenes

n-Conjugated trinuclear iridium and cobalt dithiolenes
undergo multiple metal-metal bond formation with
Co02(CO)s and Fe(CO)s, giving rise to Ir3Cos nonanuclear
and CosFes hexanuclear cluster complexes 1 and 2 in Fig.
1. Complex 1 retains a planar framework and intense «
conjugation across the three iridadithiolenes and the
phenylene bridge, which results in intense electronic
communication among the three Co,(CO)s units in
reduced mixed-valent states.

Next, [{Cp*Rh(S2CsH4)}2W(CO),] (Cp*: 1°-CsMes) (3)
and [{Cp*Rh(S:CeH4)}(S2CcH4)W(CO)2] (4) were
synthesized by the reaction of rhodadithiolene
[Cp*Rh(S2CeHa)] with [W(CO)s(py)s], and their crystal
structures and physical properties were also investigated.
The formation mechanism of 4 from 3 was pursued by 'H
NMR spectroscopy. Complex 3 reacted with an excess
amount of BF3 to furnish 4, indicating that a Lewis acid
assisted the demetalation reaction.

1.(1)-5) Dalton Trans., 41, 10123-10135 (2012).
1.(1)-14) Inorg. Chem., 51, 1228-1230 (2012).
1.(1)-15) Chem. Lett., 41, 357-359 (2012).
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Fig. 1 Multinuclear metalladithiolenes 1-4.

(2) Electronic properties of ferrocene—dithiolene
hybrid molecules

Ferrocene—dithiolene hybrid molecules, FcSsdt(Me),
and FcS4dt[Pt(t-Buzbpy)] (FcSadt:
2-(1,3-dithia[3]ferrocenophane-2-ylidene)-1,3-dithiole-4,
S-dithiolate; t-Buybpy: 4,4’-di-tert-butyl-2,2’-bipyridine),
were synthesized. Their ferrocene moiety was bound to
the planar conjugated dithiolene skeleton via two sulfur
atoms that the cyclopentadienyl rings were perpendicular
to the dithiolene backbone. The physical properties and
electronic structures of the complexes and their oxidized

species [FcSsdt(Me),]™ and [FcS4dt[Pt(t-Buzbpy)]]™ were
investigated.

1.(1)-9) Inorg. Chem., 51, 12102-12113 (2012).
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Fig. 2 Ferrocene—dithiolene hybrids.

(3) Synthesis, structure, and
n-extended BODIPYs

photoproperties

meso-Alkynyl BODIPY monomers and dimers were
synthesized and their crystal structures, photochemical
properties, and electronic structures were also disclosed.
The meso-arylethynyl group is coplanar with the
BODIPY core. The resulting efficient m-conjugation
red-shifts the intense absorption and bright fluorescence
by about 40-70 nm. Cyclic voltammetry and DFT
calculations revealed that the LUMO level is stabilized by
meso-alkynylation, while the HOMO level remains
constant.

1.(1)-13) Chem. Asian. J., 7, 907-910 (2012).
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Fig. 3 n-extended BODIPYs.
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