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Continents:

1. Figure S1. ELFs for Li;gTi, (a), LiySc; (b), LixsSc; (c), Lixg Y5 (d), [Liy7Tiz] (e),
and [Li;7V;]" (f) in color and shape. The scale is labeled aside. All cross sections
are perpendicular to the double transition metal. ELF values is between 0 (no
localization, blue) and 1 (complete localization, red).

2. Figure S2. ELFs of multiple bond Li;gTi, (a), LiygSc, (b), LixsSc; (¢) and LixY,
(d) in color and shape. The scale is labeled aside. All cross sections are
perpendicular to the double transition metal. ELF values is between 0 (no
localization, blue) and 1 (complete localization, red)

3. Figure S3. Localization on TM, atoms of the delocalized multiple super-bonding
orbitals in LiyySc, (C1), LiySc, (B4), LijgTi, (A4), [Li;;Tiy], and [Li7V,]*
clusters. ON represents the occupancy number on TM, atoms of the delocalized
bond.

4. Figure S4. Kohn—Sham MO diagrams of Ti,, Sc,, and V, molecules (PBE0/def2-TZVP).

5. Cartesian coordinates (in angstrom) of the structures reported in this work.

*Corresponding authors: E-mail: clj@ustc.edu.



Figure S1. ELFs for LigTi, (a), LiygSc; (b), LixsSc, (¢), LixgY, (d), [Liy7Tiz] (e), and
[Li;7V,]" (f) in color and shape. The scale is labeled aside. All cross sections are
perpendicular to the double transition metal. ELF values are between 0 (no
localization, blue) and 1 (complete localization, red).



Figure S2. ELFs of multiple bonding Li]gTiz (a), LizoSCz (b), Liz4SCz (C) and Li24Y2 (d)
in color and shape. The scale is labeled aside. All cross sections are perpendicular to the double
transition metal. ELF values are between O (no localization, blue) and 1 (complete localization,
red)
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Figure S3. Localization on TM, atoms of the delocalized multiple super-bonding
orbitals in Liz4SCz (Cl), LizoSCz (B4), LilgTiz (A4), [Li17Ti2]_, and [Li17V2]+ clusters.
ON represents the occupancy number on TM, atoms of the delocalized bond.
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Figure S4. Kohn—Sham MO diagrams of Ti,, Sc,, and V, molecules (PBE0/def2-TZVP)



Cartesian coordinates (in angstrom) of the structures:
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1.906720

0.000000

0.000000

0.000000

0.723995

4.179599
2.628878
2.628878
2.628878
2.628878
2.628878
-0.000000
-0.000000
-0.000000
-0.000000
-0.000000
-2.628878
-2.628878
-2.628878
-2.628878
-2.628878
-4.179599
1.141322
-1.141322

4.922462
2.733633
2.733633
2.733633
2.733633
2.733633
-0.000000
-0.000000
-0.000000
-0.000000
-0.000000
-2.733633
-2.733633
-2.733633
-2.733633
-2.733633
-4.922462
0.876226
-0.876226
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