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Developing open-shell molecular structures of hi?h—energy and novel
spin-functional unit by use of elementary particle muons
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In this project, we attempted generating unusual paramagnetic species by
utilizing muoniums which were formed from muon and electron. Muons are produced by proton
accelerators, and the muonium can provide novel molecular structures that cannot be prepared by
usual chemical methods. At first, we confirmed addition of muonium to the phosphorus heterocycles of

singlet biradicals suggesting that the regioselectivity would remarkably correlate with the
electronic properties and the crystal structures. Next, we characterized the regioselective
muoniation to the phosphorus analog of anthracene together with the unprecedented quasi-stable
conjugated system which was induced by the muon isotope effect. In addition, we succeeded in
observing an imidoyl radical by using muonium first time, and produced particular paramagnetic
pai-conjugated structures from the heavier carbonyl compounds.
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