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Synthesis and Structure of Nickel(0) Complex Coordinated with Antiaromatic Hydrocarbon
(‘Graduate School of Engineering, Kyoto University, *Institute for Integrated Cell-Material
Sciences (WPI-iCeMS), Kyoto University, *Graduate School of Engineering, Osaka University)
(OTakefumi Imanishi,' Junichi Usuba,? Kosuke Yasui,” Yuta Uetake,’ Aiko Fukazawa®

Antiaromatic hydrocarbons exhibit characteristic electronic structures and structural
properties, such as a significantly narrower HOMO-LUMO gap and a larger bond alternation
than aromatic hydrocarbons. For this reason, the electronic structure and physical properties of
transition-metal complexes bearing an antiaromatic hydrocarbon as a n-coordinating ligand are
of interest. However, the transition-metal complexes coordinated by a charge-neutral
antiaromatic hydrocarbon have been unexplored. In this work, through an attempt to synthesize
benzothiophene-S,S-dioxide-fused pentalene 1 by the Ni(cod),-mediated cyclodimerization of
arylacetylene 2, we coincidentally obtained the Ni complex [Ni(cod)-1], albeit in low yield
(Scheme 1). The thus obtained [Ni(cod)-1] exhibited sufficient stability to be handled under air
and moisture without precaution. X-ray crystallography, X-ray absorption spectroscopy, and
theoretical calculations revealed that the pentalene coordinates to the nickel center with an #*-
fashion, and the formal oxidation state of nickel is close to zero. In this presentation, the
structural characteristics and dynamic behavior of the complex will also be discussed.
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