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Control of magnetic phase in anisotropic layered magnets by modifying
intercalated paramagnetic spins and solvent molecules and by applying pressures
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[Abstract] An isostructural series of n-stacked pillared layer frameworks (n-PLF) with the
intercalation of [MCp™]" (M = Co, S = 0; Fe, S = 1/2; Cr, S = 3/2) between layers was
synthesized as a formula of [MCp ][ {Ru2(2,3,5,6-F4PhCO,)4},TCNQ]-n(solv.) (M = Co, 1:
Fe, 2: Cr, 3), in which [Ru2™!'] units and TCNQ"" constructed an anionic layer and the layer
formed m-stacking with [MCp™2]*. Their isostructural desolvated states 1°, 2°, and 3’ were also
stable maintaining the basic m-PLF skeleton. The solvated compounds 1-3 exhibited a
ferromagnetic (F) phase transition, although the transition behavior was somewhat affected by
intercalated [MCp™,]* spins. Meanwhile, the solvent-free 1° exhibited an antiferromagnetic
(AF) phase transition, indicating that the antiferromagnetic interaction is dominant between
layers. Nevertheless, a F phase transition was found in 3* owing to due to a superior F
interaction between layer and [CrCp’,]*. However, 2° had a T-dependent phase variation
through AF and F phases, which was associated with a spin-frustration mechanism among
layer spins and [FeCp™2]" spin.
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Figure 1. a) the illustration of n-PLF b) Magnetization of dry phase compounds c) the P-7 phase diagram.
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