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Computational Details
Calculations were done using the ADF2024 code,[1] involving Triple-§ and two
polarization functions (STO-TZ2P) basis sets within the hybrid PBEO functional.[2]
The pairwise Grimme correction (D3)[3—6] and Becke-Johnson damping functions[7,8]
were taken into account for the empirical dispersion correction to DFT (DFT-D3BJ).
The molecular structures were optimized through the analytical energy gradient method
implemented by Versluis and Ziegler[9] at the TZ2P/PBE0-D3BJ level without any
symmetry restraints. Charge distribution analysis was obtained from the Natural
Population Analysis (NPA).
Molecular dynamics (MD) calculations were performed by using the semiempirical
tight-binding Hamiltonian GFN2-xTB, as implemented in the xTB program
suite.[10,11] The previous optimized geometries of the host-guest pairs were used as the
initial structures for all xTB-based MD simulations. Trajectories were propagated in the
canonical NVT ensemble at 328.15 K using the built-in MD integrator of xXTB. The MD
simulations were conducted over 500 ps with an integration time step of 2.0 fs, saving
configurations every 50 fs. The SCC convergence threshold during dynamics was set to
the default value, and velocities were not reused from previous runs.
The calculated nuclear chemical shieldings (c) were referenced to that of Cg to obtain
the calculated 3C-NMR chemical shifts () using the following formula:

8; = 6(Ceo) - 0; + 8(C0)
where 0(Cqg) is taken as 143.15 ppm,[12] o(Cg) is the calculated chemical shielding of
Ceo (53.10 ppm), and (i) is the carbon atom under consideration. Calculations done
within the GIAO formalism at the ADF2024 suite,[1] involving an all-electron triple-C
Slater basis set plus the double-polarization functions within the hybrid PBEO
functional.[2,13] Evaluation of the resulting magnetic behavior is obtained at the same
level of theory by a two-dimensional array of nucleus-independent shielding tensors

(NICS).[14-16]
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Table S1. Cg-M distance (dCgp-M, A), charge distribution (q°° and q™, |e|), and the Energy Decomposition Analysis

(EDA) for the C4p-M interaction for the studied series (kcal/mol).

dCe-M | q©%0 | M AEpyi AEstar % AEo % | AEgsp % | AEpy
N'-[CgoCu]* 1.942 | 0.60| 0.40 84.4 -63.5| 394 -94.7 | 58.7 -3.1 2.0 -76.9
M2[6,6]-[CgoCul" 2.052| 0.62| 0.38 80.5 -57.6| 37.2 -94.1| 60.8 -3.1 2.0 -74.3
N?[5,6]-[CeoCu]" 2.042| 0.61| 0.39 86.0 -64.8| 39.6 -95.6 | 58.5 -3.1 1.9 -77.5
n'-[CeoAg]* 2250 0.57| 0.43 47.2 -35.7| 352 -62.3| 61.4 -3.4 33 -54.3
M2[6,6]-[CsoAg]" 2.397| 0.57| 043 51.7 -36.3| 35.2 -63.5| 61.6 34 33 -51.5
5,61 [Coohre]” 2352| 057| 043 455| 348 352| 607|614 34| 34| 534
n'-[CeoAu]* 2.087| 0.77| 0.23 113.0 -83.9| 40.2 -121.0 | 58.0 -3.9 1.9 -95.8
M2[6,6]-[CeoAu]* 22291 0.74| 0.26 112.4 -78.7| 39.2 -118.3 | 58.9 -39 2.0 -88.6
N?[5,6]-[CsoAu]" 2.183| 0.74| 0.27 134.9 -98.3| 43.0 -126.4 | 55.2 -4.1 1.8 -93.8

aPercentage denotes the relative contribution from stabilizing terms to the overall interaction energy.
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Figure S1. Molecular dynamics simulations (200 ps) revealing the distinct dynamic
domains over the Cg fullerene surface at 400.15 K, denoting the overlap of all the metal
trajectories.
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Figure S2. Contour plot representation of the magnetic response properties for the Cg
and [C¢M]" species, accounting for NICS term. Negative values accounts for shielding

regions, and positive values for deshielding regions.
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