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Annual Research Highlights

(1) “Selective synthesis of hetero-multinuclear metal
complexes”

Hetero-multinuclear metal complexes are a promising
class of compounds applicable to photoluminescence,
magnetism, and catalysis. In this work, we reported a syn-
thetic method for hetero-multinuclear metal complexes by
combining of site-selective redox switching and transmeta-
lation. First, a homo-tetranuclear Co's complex was syn-
thesized by using a zinc-porphyrin-based trisbidentate lig-
and. Then, the complex was converted to a mixed-valence
Co™Co'; complex by site-selective oxidation, which was
then transmetalated from Co! to Ni' to form a heterome-
tallic Co™Ni"; complex. A Co™Ni"y complex was finally
synthesized by metal-selective reduction on the Co'™ site.
The basic structural frameworks of the main products in
the whole process starting from the Co's complex are
isostructural. Notably, the final product, Co"™Ni"; complex,
was not accessible by direct mixing of ligand, Co", and Ni'.,
This method would provide an alternative strategy for
highly selective synthesis of hetero-multinuclear metal
complexes.
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Fig. 1 Synthetic scheme of a hetero-multinuclear Co"™Ni"3 com-
plex from an isostructural Co''s complex by using site-selective
redox switching and transmetalation.
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(2) “Enzymatic synthesis of Cu''-responsive DNAzymes”

Metal-mediated artificial base pairs, consisting of two
ligand-bearing nucleotides and a bridging metal ion, are
promising functional units to create metal-responsive DNA
materials. We have developed an enzymatic method to syn-
thesize DNA strands containing a ligand-type hydroxypyr-
idone (H) nucleotide, which forms a Cu-mediated base
pair (H-Cu™H). A two-step primer extension using a nat-
ural DNA template and two DNA polymerases afforded
DNA strands with a H nucleotide at an internal position
(Fig. 2a). Polymerase synthesis was further applied to the
development of a Cu'-responsive DNAzyme, whose
RNA-cleaving activity was regulated through the for-
mation of a single H-Cu"-H base pair in its stem region
(Fig. 2b). The DNAzyme activity was reversibly switched

by the alternate addition and the removal of Cu'® ions.
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Fig. 2 (a) Polymerase synthesis of artificial DNA strands contain-
ing a H nucleotide. (b) Cu'l-responsive RNA-cleaving
DNAzymes, which can be activated by H-Cu-H base pairing.
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(3) “Molecular recognition through multipoint Ag—n
bonding”

Molecular recognition is one of the key chemical events
because it is the basis of several functions such as catalysis,
separation, and sensing. Therefore, it is very important is-
sue to develop novel molecular recognition systems. In this
research, we found that a macrocyclic compound with two
silver ions on the inner surface of the cavity worked as an
excellent host for recognizing aromatic guest compounds
such as anthracene and triptycene. Single-crystal X-ray
diffraction analysis revealed that anthracene was effi-
ciently encapsulated within the cavity through multipoint
Ag-n bonding (Fig. 3). In addition, *H NMR analysis sug-
gested that triptycene showed specific rotational motion in
the host structure.
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Fig. 3 Crystal structure of the di-silver macrocycle encapsulating
anthracene within the cavity. Gray and blue atoms represent the
carbon atoms of host and guest, respectively.

1.(1)-2) Chem. Sci., 10, 71727176 (2019).
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