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Annual Research Highlights

(1) “A Discrete Self-Assembled Metal Array in
Artificial DNA”

DNA has a structural basis to array functionalized
building blocks. We have investigated the synthesis of a
series of artificia oligonucleotides, d(5'-GH,C-3") (n =
1-5), using hydroxypyridone nucleobases (H) as flat
bidentate ligands (Fig. 1). Right-handed double helices
of the oligonucleotides, nCu**-d(5'-GH,C-3'), (n = 1-5),
were quantitatively formed through Cu®*-mediated
dternative base pairing (H-Cu®-H), where the Cu*
ions incorporated into each duplex were aligned along
the helix axes inside the duplexes with the Cu**-Cu®*
distance of 3.7 + 0.1 A. The Cu** ions were coupled
ferromagnetically with one another through unpaired d
electrons to form magnetic chains.
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Fig. 1 Schematic representation of Cu®*-mediated duplex
formation between two artificial DNA strands in which
hydroxypyridone nucleobases replace natural bases.
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(2) “Quantitative Formation of Sandwich-Shaped
Trinuclear Silver(l) Complexes and Dynamic Nature
of Their (P)2 (M) Flip Motion in Solution”

This study has been directed toward the flip motion
of the helical structures of trinuclear AgsL, complexes
with disk-shaped ligands bearing three coordination
sites as shown in Fig. 2. The ligands possess three metal
ligands and three p-tolyl groups attached to the central

benzene ring, where three p-tolyl groups are introduced
a0 as to force the neighboring flat metal ligands out of
the plane of the central aromatic ring. Such ligands
would self-assemble to form  sandwich-shaped
architectures with appropriate metal ions favoring linear
coordination geometry such as Ag" ions. For example,
in the AgsL, complexes, al the exterior rings could
possibly tilt toward the same direction and result in the
formation of helical structuresin the (P) and (M) forms,
between which flip motion may take place and allow the
ring rotation retaining coordination bonds. We found the
quantitative formation of sandwich-shaped trinuclear
Ag" complexes with two disk-shaped ligands bearing
three thiazolyl (1) or 2-pyridyl groups (2) as the
coordination sites. The helical structure of the resulting
entity Agsl, was determined by single-crystal X-ray
analysis, and variabletemperature ‘H NMR
measurements revealed that the dynamic behavior (i.e.
(P) (M) flip motion) of these complexes is remarkably
affected by the ring size of the ligands attached to the
central benzenering.
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Fig. 2 Schematic representation of the formation of
sandwich-shaped trinuclear AgsL, complexes using
disk-shaped tridentate ligands.
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