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Annual Research Highlights

(1) “A molecular Magnus’ salt formed in a
supramolecular coordination nanocage”

We previously reported the formation of M,L4-type
supramolecular nanocages (M = Pd(II) or Pt(II)) with
their molecular recognitions. Here we revealed that the
platinum nanocage, Pt,L,, encapsulated both cationic and
anionic platinum guest complexes simultaneously to form
a quintuple stacked structure of Pt(II) ions in the cavity.
Note that the resulting host-guest structure can be
regarded as a molecular Magnus’ salt that is a fragment
structure of the functional coordination polymer. The
specific properties and functions of the discrete platinum
wire are expected.
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Fig. 1 Chemical structures of M,L,-type supramolecular
nanocages and cationic and anionic platinum guest complexes
(left) and a crystal structure of the molecular Magnus’ salt
formed in the host-guest complex (right).

1.(1)-9) Angew. Chem. Int. Ed., 51, 2606 (2012)

(2) “A coordination-driven peptide foldamer”

Inspired by natural peptides that fold into several
secondary structures through intramolecular hydrogen
bonds, we herein designed synthetic oxime-peptides that
are capable of folding through metal coordination. Upon
mixing a tetrapeptide with a Pd(II) salt in an organic
solvent, dinuclear Pd(I) complex of the oxime-peptide
was quantitatively formed through multipoint metal
coordination on the peptide backbone. In addition, the
formation of a double-hairpin type secondary structure
was unambiguously confirmed by single-crystal X-ray
diffraction and several NMR measurements.
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Fig. 2 Schematic representation of a coordination-driven peptide
foldamer and chemical structures of oxime-peptides (left) and a
crystal structure of the double-hairpin type dinuclear Pd(II)
complex of the tetrapeptide (right).
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(3) “Precise molecular arrangement on the pore
surface of a Metal-Macrocycle Framework (MMF)
possessing multiple molecular binding pockets”

Recently, several porous crystals such as metal-organic
framework (MMF) and porous coordination polymer
(PCP) attract much attention as functional crystalline
materials. Here we demonstrated the construction of a
novel porous crystal, metal-macrocycle framework
(MMF), through complexation of a macrocyclic ligand
with three equivalents of PdCl, salt. The resulting crystal,
MMF, assembled from four structural isomers of
trinuclear Pd(II) macrocyclic complexes through
hydrogen bonding can provide ten kinds of multiple
binding pockets derived from four isomers and their
interstitial voids as enantiomers on the pore surface. We
also revealed that the pore surface of the MMF could
arrange several guest molecules site-selectively upon
soaking the crystals in the guest solution. Notably, the
simultaneous arrangement of two different guest
molecules, m- and p-dibromobenzene isomers, was also
achieved. Furthermore, we also demonstrated the
diastereo-selevtive arrangement of chiral guest molecules
on the pore surface. The excellent molecular arrangement
in the crystal of MMF would be developed to a design of
unique reactions in the pore that are comparable to
elaborate enzymatic reactions.
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Fig. 3 Schematic representation of the complexation of a
macrocyclic ligand with three equivalents of PdCl, salts to form
(P/M)-Syn- and (P/M)-Anti-isomers of trinuclear Pd(II)
macrocyclic complexes and crystal structures of the resulting
porous crystal, MMF (upper) and crystal structures of several
molecular arrangements on the pore surface of MMF (bottom).
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