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Molecular Spin Systems Based on Nucleobases
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We propose an approach to rationalized organization of open-shell molecules,
which is based on hydrogen-bonded nuclecbases as found in DNA. Bio-inspired motifs of the hydrogen
bonding lead to controllable organization of spin-labeled nucleobases, giving molecular magnetic
systems. An aspect of the bio-inspired magnetics is complexation with single-stranded
oligonucleotides fSS—DNA). The closed-shell SS-DNA can be a template for organization of the
open-shell molecules, where the spin-labeled nucleobases should be assembled according to the base
sequence of DNA. We have designed a series of nitronyl nitroxide radicals substituted with
nucleobases such as cytosine (C), guanine (G), adenine (A), thymine (T), diaminotriazine (dAt), and
isocytosine (iC). Molecular mechanics calculations have shown that dAt and iC bases give stable
complexes with SS-DNA in water. Possibilities of rationalized organization of spin-labeled
nucleobases as building blocks of molecular magnets are discussed.
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