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Fig.1. Structure of (a) monophthalocyanines and (b) bisphthalocyanine. ["] 4f0 4f7 4f 14

a) Violet and orange lobes represent spin-up and spin-down electrons.
b) Green and yellow lobes represent spin-up and spin-down electrons
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Fig. 4. Comparison of the Ln-N bond lengths Spin density

(A; top) and Ln-N-Ln angles (°; bottom) in the
isolated lanthanide nitride cluster
Ln;N@Cg, (LN = La, Ce, Gd, and Lu) and in the
noncovalent LnPc, + Ln;N@Cg, dyads.
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The changes in spin density distribution are
evident in the dyads containing Ce and Gd
atoms, contrary to their La and Lu-derived
counterparts.The interaction of Ce;N@Cg, and
Gd;N@Cg, with CePc, and GdPc,, respectively,
causes redistribution of the spin density, with
changes in the orientation of spin-up and spin-
down electrons in the encapsulated Ce;N and

LnPc, +Ln;N@Cg,

Fig. 3. Frontier orbital distribution (HOMO and LUMO;
isosurfaces at 0.03 a.u.) for isolated (a) bisphthalocyanine and

(b) Ln.N@C, . Gd;N clusters. Fig. 6. Comparison of spin density patterns (isosurfaces at 0.01 a. u.)
° % for isolated LnPc, and LnsN@Cg, molecules with those for their
Table 1. HOMO-LUMO gap energies (in eV) for isolated noncovalent dyads LnPc, + Ln;N@Cg,. The green and orange lobes
components Ln;N@Cg, and LnPc,. Acknowledgements correspond to spin-up and spin-down electrons, respectively.
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