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(1) “Efficient Incorporation of A Metal-Mediated
Base Pair into Duplex and Triplex DNAS’

Replacement of the hydrogen-bonded base pairing
of natural DNA by alternative base pairing modes is
expected to lead not only to expansion of the genetic
alphabet but to novel DNA structures and functions
based on the controlled and periodic spacing of the
building blocks along the helix axis. We have recently
reported the first artificial nucleoside for alternative
DNA base pairing through metal complexation (J. Org.
Chem., 64, 5002-5003 (1999)). In this context, we have
accomplished a Ag(l)-mediated base pair or a base
triplet in a double- or triple-stranded DNA, respectively,
by introducing a pair of pyridine nucleobases in the
middle of the sequence. As a result, the incorporated
Ag(l) complex significantly stabilized the DNA duplex
and triplex (A-7). Along this strategy, we have also
designed a novel hydroxypyridone nucleobase (H) as a
planar bidentate ligand (FIG. 1). Since hydroxypyridone
forms, with concomitant deprotonation, a stable, neutral
complex with a divalent transition metal ion such as
Cu*, the resulting square-planar complex should
replace hydrogen-bonded natural base pairs. We
reported a single-site incorporation of H into DNA, and
the influence of the Cu?*-mediated base pairing on the
thermal stability of DNA duplex (A-10).

A-7) J. Am. Chem. Soc., 124, 8802-8803 (2002)
A-10) J. Am. Chem. Soc., 124, 12494-12498 (2002)

. o
N ¥

:_.___.-F\-\.\_\UF:\..:' l.l:\_\_\_:ﬁ o .-‘-..,\.C _.‘1
HO— 3 i E}l/ I 3 O
r_.'- L -I.\,_._-_F'-\._u_ -’a.u::ﬂ.\_\_\;_.-_-.-'

. l:‘ll H-H base pair

FIG. 1 Efficient single-site incorporation of a
hydroxypyridone base pair into DNA.

(2) “Dynamic Control of Coordination Equilibrium
of Metal Complexes’

Multi-metal array, controlled by predesigned
multidentate ligands, has received increasing attention
with respect not only to supramolecular architecturing
but also to equilibrium control of prototypical dynamic
library. With an interest in finding new multidentate
ligand frameworks, we set out to synthesize a novel
disk-shaped tridentate ligand 1, which is capable of
arranging to metal centersin a variety of fashions (FIG
2). This tripodal ligand was designed so that three
methyl groups could force the neighboring
benzimidazolyl groups out of the plane of the central
aromatic ring. As the consequence, metal ions were
arrayed on the disk plane with metal-metal distances of
severa angstroms. We found the ability of 1 to arrange
Ag" ions reversibly in a triangular and a tetrahedral
fashion. The Ag* complexes of 1 were proven to assume
both sandwich-shaped Ag:;l, and tetrahedra Ag,l4
structures which are in a controllable dynamic
equilibrium in solution depending on the ratio of 1 to
Ag" ions. The structure of the latter tetrahedral complex
was also confirmed by its single-crystal X-ray analysis.

A-11) J. Am. Chem. Soc., 124, 14510-14511 (2002)
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FIG. 2 Schematic representation of the reversible
conversion  between  tetrahedra  Agsd, and
sandwich-shaped Ags1, complexes.
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