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Annual Research Highlights

(1) “Heterotopic Assembridge of Two Different
Disk-Shaped Ligands through Trinuclear Silver(I)
Complexation: Ligand Exchange-Driven Molecular

Motion”

The sandwich-shaped heterotopic trinuclear Ag’
complex Ag;1-2 was exclusively formed from two
different tris(thiazolyl) and hexa(thiazolyl) disk-shaped
ligands, 1 and 2, with the aid of three Ag+ ions. The
variable-temperature '"H NMR study on its complexation
behavior revealed that metal-ligand exchanges between
the two neighboring thiazolyl nitrogen donors of 2 take
place at the three Ag' centers in concert. AH* and AS* for
the exchange process were calculated to be 50.5 kJ-mol™
and -26.7 J'mol K™, respectively, and its energy barrier
at 298 K was estimated to be 58.5 kJ-mol'. Each
exchange leads to an
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Fig. 1 Schematic representation of the formation of
heterotopic sandwich-shaped Ag;1-2 complex consisting
of disk-shaped ligands, 1 and 2, and three Ag" ions.

1.(1)-1) J. Am. Chem. Soc., 126, 1214-1218 (2004)

(2) “A Molecular Ball Bearing Mediated by
Multi-Ligand Exchange in Concert”

Molecular thrust ball bearings were constructed
different  disk-shaped

tris-monodentate and a hexa-monodentate ligands, and

from two ligands, a

three Ag' ions as bearings and balls, respectively. A 60°

rotational motion contains a three-point ligand exchange

and a flip motion, and their sequential motions enable a
full rotation. The nano-sized molecular ball bearings
presented herein are smallest, and they can rotate
spontaneously at the maximum rotation rate of ca. 8,000
ps at 298 K.
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Fig. 2 A plausible rotation mechanism of the
sandwich-shaped Ag" complex with the aid of the
metal-ligand (M-L) exchange and the flip motion.

1.(1)-3) Angew. Chem. Int. Ed., 43,3814-3818 (2004)

(3) “Artificial Metallo-DNA:
Approach to Metal Array Programming”

A Bio-Inspired

Replacing DNA bases by alternative ones would
provide powerful tools for programming molecular
arrays in a pre-designed manner. In this study, a series of
metallo-oligonucleotides, nCu®*"d(5’-GH,C-3"), (n =
1-5), were synthesized wusing hydroxypyridone
nucleobases (H). The incorporated Cu®" ions (n = 2-5)
are aligned along the helix axes inside the right-handed
duplexes with a
Cu*'-Cu*" distance of 3.7
£ 0.1 A. The electron
spins on adjacent Cu®’
centers couple
ferromagnetically
attaining the highest spin

states. We are now

taking an approach to

heterogeneous metal

Fig. 3 A proposed structure

arrays using more than
of 5Cu*"d(5°-GH,C-3"),.

two kinds of artificial

nucleosides.

1.(1)-4) Curr. Opin. Chem. Biol., 8, 592-597 (2004)
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