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Figure S1 Absorption spectra of Sc;N@Cg, and other M3N@Cg (from L. Dunsch et al, J. Phys.
Chem. Sol. 2004, 65, 309)
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Figure S2. Changes of Sc—N bondlengths and pyramidalization of the cluster as a function of the
cluster rotation angle ¢ in the neutral and charged states of Sc;N@Csgy.



Table S1. B3LYP//PBE-computed a(Sc) hfc and AE for ScsN@Cg,™ conformers as a function of
the cluster rotation angle ¢.

[0) a(Sc), G AE, kJ/mol
0 28.53 0.0
5 27.74 7.8
10 30.46 28.1

11.3 34.99 31.9
13 25.27 30.8

15 14.03 28.6
17 5.29 26.8
20 -3.67 25.2
22.1 -7.48 23.7
25 -9.35 24.3
30 -6.18 26.0

Figure S3.  (a)-(c): p(C2n6_) — p(Cyp) for 2n=68 (a), 2n=78 (b), and 2n=80 (c);

(d)-(f): p(ScsN@Cyy) — p(Capn) — p(ScaN) for 2n=68 (d), 2n=78 (e), 2n=80 (f)
(brown - positive, green - negative sign of difference density). Coordinates of C,, and ScsN are
constrained to their coordinates in Sc;N@C,,; for one of the Sc atoms in each molecule the
difference density mapped on the cluster plane is shown, the insets also show difference density

mapped on the perpendicular plane.
(2)-(): p(ScsN@Cyy) - p(C2n6_) - p(803N6+) for 2n=68 (g), 2n=78 (h), 2n=80 (1).
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Figure S4. [p(Sc;N@Cgp) — p(Cgo6') - p(SC3N6+)]) plotted with different values of isodensity.
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Figure S5. PBE/TZ2P-computed AE for the conformers of Y;N@Csp and Y3;N@Cyg,™ as a
function of the cluster rotation angle ¢.



Figure S6b. Spin density in Y3N@C7g™, Y spin population: 0.01 on Y1 and Y2, 0.08 on Y3;
a®Y)=-0.95 G for Y1 and Y2, —1.52 G for Y3

Figure S6c. Spin density in YsN@Cg4 ; Y spin population: 0.01, 0.05, and 0.02 on Y1, Y2, and
Y3, respectively; a(89Y) =0.72, -1.78, and —2.59 Gauss for Y1, Y2, and Y3, respectively.



Figure S6d. Spin density in Y3N@Cgs; Y spin population: 0.04, 0.03, and 0.03 on Y1, Y2, and
Y3, respectively; a(89Y) =-0.50, 0.04, and 0.88 Gauss for Y1, Y2, and Y3, respectively.

Figure S6e. Spin density in Ys:N@Cgs™. Spin population: 0.003 on Y1, 0.01 on Y2 and Y3;
a(®Y)=0.31 G for Y1 and 0.65 G for Y2 and Y3.

Figure S6f. Spin density in Sc;C,@Cgg™: Sc spin population 0.01; a(*’Sc)= —0.77 Gauss



Figure S6g. Spin density in Sc,C,@Cs, : Sc spin population 0.06 on Sc1 and 0.05 on Sc2;
a(*Sc) = 8.62 for Scl, and —1.13 G for Sc2.

Figure S6i. Spin density in Sc;@C74 . Sc spin population 0.05; a(*Sc) = —1.16 Gauss
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Spin density in Y,@Cg,™

Figure S6j.

Figure S7a. Spin density in La@C7, (left) and p(La@C7,")—p(La@C7,) (right)

Figure S7b. Spin density in La@Cyg™ (left) and p(La@C75™)—p(La@Crs) (right)



