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Figure S1. The optimized geometric structures of CaCjs, ScCig, TiCi6, VCis, CeCig

and UCy, at different theory levels. The def2-TZVP basis set was used for C, Ca, Sc,

Ti and V atoms. The SDD basis sets, i.e. ECP28MWB and ECP60MWB, were used

for Ce and U atoms, respectively. In addition, ECP10MDF was also employed for Ca,

Sc, Ti and V atoms to evaluate the relativistic effects. The energy difference between

the structures with different multiplicities is given in kcal/mol.

Table S1. Theoretically calculated binding energy (AEy, in kcal/mol) of CaC¢, ScCig,

TiCy6, VCig, CeCjgand UC)4 by using different functionals. The def2-TZVP basis set

was used for C, Ca, Sc, Ti and V atoms. The SDD basis sets, i.e. ECP28MWB and

ECP60MWB, were used for Ce and U atoms, respectively. In addition, ECP10MDF

was also employed for Ca, Sc, Ti and V atoms to evaluate the relativistic effects.

MN15 MNI15 CAM-B3LYP wB97X-D
Methods
(ECP10MDF)
CaCyg -63.63 -59.36 -57.15 -65.42
ScCie -63.23 -95.57 -82.84 -93.32
TiCq6 -97.36 -129.05 -81.06 -90.45
VCis -86.02 -96.58 -57.69 -67.24
CeCie -67.29 - -134.12 -147.27
UCy6 -118.15 - -129.24 -129.64
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Figure S2. The isosurface map of localized molecular orbitals (LMOs) of (a) ScCjs,
(b) TiCys, (c) VCis, (d) CeCi6 and (e) UCy6. Only those LMOs with obvious overlap

between metal and carbon atoms were listed for clarity.
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Figure S3. The energy diagram of CaCys and VCig. The energy level of the occupied
and unoccupied CMOs are denoted in red and black, respectively. The molecular

orbitals shown in the left of the energy diagram correspond to the unpaired electrons.
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Figure S4. Multiple clipped isosurfaces of 1CSSzz of MCs (M = Ca, Ti, Sc, V)
calculated at MN15/def2-TZVP~ECP10MDF level of theory.

Table S2. The magnetically induced current intensities (in nA/T) passing through
each C-C bond in MC;¢s (M = Ca, Ti, Sc, V, Ce, U) calculated by using the MN15
functional. The def2-TZVP basis set was used for C, Ca, Sc, Ti and V atoms. The
SDD basis sets, i.e. ECP28MWB and ECP60MWB, were used for Ce and U atoms,
respectively. Note that “R” represents that the data were obtained at

MN15/def2-TZVP~ECP10MDF level of theory.

Bond CaCys SeCis TiCie VCis CeCis UCys
Index - R - R - R - R - _
1 -25.33 -241 647 713 960 862 915 746 275 59.68
2 -2449 -2334 876 885 1034 988 1141 923 396 5847
3 -2451 -2332 917 936 1015 10.07 13.16 1235 511 59.66
4 -2525 -239 822 862 1036 1091 1379 1348 504 58.90
5 -25.78 -2447 899 927 10.00 10.09 12.68 1244 468 589
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Figure SS. Anisotropy of the current-induced density (ACID) isosurface of MC;¢ (M

= Ca, Ti, Sc, V) contributed by (a) my, and (b) m,: orbitals calculated at

MN15/def2-TZVP~ECP10MDF level of theory.



High-Resolution ACID plots:
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VCie
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CaCis: (ECP10OMDEF basis set for Ca)

ScCis: (ECPL1OMDEF basis set for Sc)




TiCy6: (ECP10MDF basis set for Ti)

VCi6: (ECP1O0MDEF basis set for V)




Cartesian Coordinates (Angstrom) of DFT-Optimized Structures:

Cyclo[16]carbon (in MN15/def2-TZVP level of theory)
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CaCys triplet (in MN15/def2-TZVP level of theory)
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