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Figure S1 Relative energies (in eV) of the low-lying isomers of La©Cs3" calculated at
MO06-2X, PBEO (parentheses), and CCSD(T) (square brackets) levels.




Figure S2 Relative energies (in eV) of the low-lying isomers of Ca©Cj3 calculated at
MO06-2X, PBEO (parentheses), and CCSD(T) (square brackets).
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Figure S3 Relative energies (in eV) of the low-lying isomers of Ac©C,3" calculated
at M06-2X, PBEO (parentheses), and CCSD(T) (square brackets).
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Figure S4 Relative energies (in eV) of the low-lying isomers of La©C,," calculated at
MO06-2X, PBEO (parentheses), and CCSD(T) (square brackets).
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Figure S5 Relative energies (in eV) of the low-lying isomers of YOB:Cs" calculated
at M06-2X, PBEO (parentheses), and CCSD(T) (square brackets).
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Figure S6 Relative energies (in eV) of the low-lying isomers of Sc©BsCs calculated
at M06-2X, PBEO (parentheses), and CCSD(T) (square brackets).
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Figure S7 Born-Oppenheimer molecular dynamics simulations of La©C13" at 300,
800, and 1000 K. The root-mean-square deviation (RMSD) and maximum bond
length deviation (MAXD) values (on average) are indicated in A
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Figure S8. Optimized structures of Sc©C15", YOC3*, AcOCy,", Ce©Cy3", Ce©Cys™,
La©BCy,", La©BNCy; ", and La©B4N,Cs™ at M06-2X level.
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Figure S9. Eigenvalue spectrum of D3, La©Ci3' (1) at M062x level, with its 7
n-CMOs, 7 o0-CMOs, and the 13 o-CMOs corresponding to 13
two-center-two-electron  (2c-2e) C-C o bonds depicted. The calculated
HOMO-LUMO energy gap is indicated in eV.
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Figure S10. The high-resolution mt- and o-ring current maps of La©Ci3" (1), YOBeCg"
(5), and Sc©BsCs (6), respectively, in comparison with the z-ring current map of Dgh
CsHs. The external magnetic field is perpendicular to the wheel plane. The red arrows
represent directions and magnitudes of the ring currents at various positons on the
ACID iso-surfaces.

n-ring current maps of La©C13" (1)




n-ring current maps of Y©BCs' (5)
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n-ring current maps of Sc©BsCs (6)

o-ring current maps of Sc©BsCs (6)




n-ring current maps of Dgn CeHg




Figure S11. Simulated IR, Raman, and UV-Vis spectra of La©Cy3* (1) (a) and
Y©BCs' (5) (b) at M06-2X level.
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Table S1 Optimized coordinates (X, Y, z) of D1z, La©C13" (1), D13y Ca©Cy3(2), Ciay
AC©C13+ (3), Coy La©C14+ (4), Cov Y©BGC6+ (5), and C,oy ScOB5Cq (6) at M06-2X

level.
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-2.44407000
1.95156200
-2.07261900
1.99630300
-1.02380100
1.95156200
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-2.54377200
-2.08655800
-1.99002800
-3.51539900
-2.65679100
-4.19073700
-2.23664600
-4.49625600
-1.61017400
-4.40159800
-0.75550800
-3.91420100
-0.75090100
-3.12026800
-1.64696500
-2.40969900

-3.37039900
-3.98715500
1.14894300
-1.16255100
-0.66151400
-0.51777100
0.56794100
0.18656500
1.65302200
1.06171100
2.63160600
2.25986500
3.62570000
3.28104000
3.88817000
3.80059000

-0.04035000
0.95561300
0.32842400

-1.02380100

-2.07261900

-0.04035000

-2.44407000
0.95561300

-2.44407000
1.95156200

-2.07261900
1.99630300

-1.02380100
1.95156200

-0.04035000
0.95561300



