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Homologous element effects in muoniated xanthenethione using path integral molecular
dynamics
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The muonium (Mu) is composed of a positive muon (u*) and electron, is used to estimate
the local magnetic field of radical organic molecules by measuring the hyperfine coupling
constants (HFCC). We conducted uSR experiments for muoniated xanthenethione (XT) and
thioxanthene (TXT) and found that the HFCC value of XT is larger than that of TXT.

In this study, we performed path integral molecular dynamics (PIMD) simulation for
muoniated XT and TXT to reveal the effect of oxygen to sulfur substitution. The HFCC value
of XT in PIMD simulation is about 239 MHz, which is larger than that of Sul. (200 MHz). The
activation energy for the dihedral of Mu-S-C-C angle rotation is 0.2 kcal/mol and 0.5 kcal/mol
for XT and TXT, respectively. Therefore, the hyperconjugation between SOMO orbital and S-
Mu 6 bond is weak, resulting in low HFCC value in TXT.
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