BIOINORGANIC CHEMISTRY

Annual Research Highlights

(1) “Development of bifacial nucleobase that forms
hydrogen-bonded and metal-mediated DNA base

pairs”
A novel  Dbifacial ligand-bearing nucleobase,
5-hydroxyuracil (UOH), which forms both a

hydrogen-bonded  base palr (U fA) and a
metal-mediated base Balr (U _M-U° ) has been
developed. The M-U  base pairs  were
quantitatively formed 1n the Bresence of lanthanide ions
such as Gd" when U°" pairs were consecutively
incorporated into DNA duplexes. This result established
metal-mediated duplex stabilization as well as
DNA-templated assemblz of lanthanide ions. In addition,
a duplex possessing U~ —A base pairs was destabilized
by addition of Gd" ions. This observatlon suggests that
the hybridization behaviors of the u° -contammg DNA
strands are altered by metal complexation. Thus, the ueH
nucleobase with a bifacial base-pairing property holds
great promise as a component for metal-responsive
functional nucleic acids.
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Fig. 1 Hydrogen-bonded base pairing and metal-mediated
artificial base pairing of 5-hydroxyuracil base (U°M). Other
possible coordinating ligands on the Gd™ are not shown for
clarity.

1.(1)-1) Chem. Eur. J., 21, 14713-14716 (2015).

(2) “Molecular recognition of ruthenocene based on
metal-to-metal dative bonding”

Ruthenocene, which has a Ru(Il) ion sandwiched by two
cyclopentadienyl anions, is one of the typical
organometallic compounds, and is known to exhibit
characteristic redox behavior and reactivity. Here we
developed a Ag(l) complex of
2,9-bis(9-anthracenyl)-1,10-phenanthroline as a new host
molecule for the effective recognition of ruthenocene. It
was found that this host compound formed a 1:1
host-guest complex with ruthenocene in CH,Cl,, and its
binding constant was estimated to be over 10* M. The
molecular structure of the complex was also revealed by
single-crystal X-ray diffraction analysis, and the resultant
structure possessing a Ag(I)-Ru(II) dative bond with the
distance of 2.782 A indicated that this silver(I) complex
served as an excellent host compound for ruthenocene.
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Fig. 2 (a) Chemical structure of ruthenocene. (b) Crystal
structure of the host-guest complex.

1.(1)-2) Z. Anorg. Allg. Chem., 641, 2056-2059 (2015).

(3) “Iridium-catalyzed carbon-carbon bond cleavage
reaction on a corannulene skeleton”

Carbon clusters such as fullerenes and carbon nanotubes
have recently attracted much attention, and selective and
efficient carbon-carbon bond cleavage or formation
reactions are essential to modify their structures as
designed. Here we revealed that a carbon-carbon bond in
a derivative of corannulene, which is the partial structure
of fullerenes, was site-selectively cleaved by a reaction
with Ir(IIT) chloride in ethylene glycol at 250 °C under
microwave irradiation to produce a
benzo[ghi]fluoranthene skeleton. Several experiments
also suggested that 2-pyridyl group in the compound
served as a binding site for an active iridium species to
site-selectively and efficiently cleave the carbon-carbon
bond of the corannulene skeleton. Furthermore, the relief
of the nonplanar strain in the corannulene skeleton was
also essential for this reaction. Therefore this reaction
would be applied to carbon-carbon cleavage of other
curved nano-carbons such as fullerenes and carbon
nanotubes as a new tool to effectively modify the carbon
clusters.
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Fig. 3 Reaction scheme of the carbon-carbon bond cleavage of a
corannulene skeleton.

1.(1)-3) Angew. Chem., Int. Ed., 54, 5351-5354 (2015).
2.(2)-2) 1k 70, No. 8, 34-38 (2015).
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