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(1) “Toward Nano-Assembly of Metals through
Engineered 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. Recently we
envisioned the use of charged or uncharged metal
complexes as replacement building blocks in the interior
of the DNA helix. Our approach for the incorporation of
metal complexes into the DNA framework is based on
the direct modification of a DNA base itself, turning it
into a metal-chelating nucleobase wherein  two
nucleobases are paired through metal coordination. We
reported that the introduction of metal-assisted base
pairs directed towards what we term the nano-assembly
of metalsinto the interior of the DNA helix. Specifically,
we detailed the syntheses of artificial f-C-nucleosides
bearing a chelator nucleobase (o-phenylenediamine,
catechol, or 2-aminophenol), their metal coordination
properties with metal ions, and the incorporation of
these building blocksinto DNA oligomers. These results
raise the appealing possibility that this approach could
lead eventualy to a novel molecular architecture-type
approach to the nano-assembly of multi-metal arrays.

A-1) Eur. J. Pharm. i, 13, 77-83 (2001)
A-8) Supramol. Chem., 13, 671-675 (2001)

H

M = metal ion
A, Ay = HHz o OH

(2) “ Spontaneously Resolved Chiral I nterpenetrating
3-D Nets with Two Different Zinc Coordination
Polymers’

A net-based approach to metal coordination
polymers using ligands with a range of proper
geometries and connectivities has been expected to
develop new functionalized materials with useful
electronic, magnetic, electrochemical, optical, or
catalytic properties. 2,4-Di-(4-pyiridyl)-1,3,5-triazine
(DPT), an angular dipyridine ligand, has attracted our
atention in connection with structural control of
discrete or divergent coordination networks. This ligand
could potentialy provide both discrete and divergent
products upon metal complexation under appropriate
conditions. We reported the synthesis and X-ray crystal
structure of a novel zinc-DPT coordination polymer 1
which consists of an interpenetrating pair of 3-D nets of
different composition (FIG. 1). The most striking feature
of this complex is that each single crystal is
spontaneously resolved in the solid state. Such
completely stereospecific self assembly without any
chiral auxiliary in self-assembly would offer a useful
tool for chira molecular recognition and asymmetric
catalysis.
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FIG. 1 A view of the doubly interpenetrating nets in
complex 1.
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