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In addition to magnetic interaction, two principal parameters are required for designing a magnetic material: spin
size and magnetic anisotropy. Organic radical has S=1/2, and it is almost isotropic at experimental temperatures
owing to the negligible spin-orbit couplings in light elements. Our strategy for modulating both spin size and
magnetic anisotropy is to combine radicals with transition metal ions.

We  successfully  synthesized the metal-verdazyl complex [M(hfac)2] - (0-Py-V) [hfac =
1,1,1,5,5,5-hexafluoroacetylacetonate; 0-Py-V = 3-(2-pyridyl)-1,5-diphenylverdazyl]. The Zn complex (M=2Zn*") is
considered as an ideal model compound with an S = 1/2 ferromagnetic-antiferromagnetic alternating Heisenberg
chain (F-AF AHC). Furthermore, we demonstrate an advanced spin-system design using a hybrid spin consisting of
a strongly coupled metal ion and verdazyl radical in Mn complex (M=Mn?*). Ab initio calculation, magnetization,
and ESR measurements evidenced the first realization of a hybrid spin 2 F-AF AHC with Ising anisotropy.
Consequently, we demonstrated the realization of an unprecedented type of S>1 spin system by using the
metal-radical hybrid-spin approach. Our results provide a way to synthesize magnetic materials with a variety of spin
systems with different spin sizes and magnetic anisotropies.




