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Table S1. The bond lengths, and lattice constants in VB, in comparison with that of
honeycomb AlB,-type borides (Ref. 1).

Table S2. The calculated single-crystal elastic constants (Cj; in GPa) for VB,.
Previous first-principles calculations results for TiB,, CrB,, ZrB,, ReB,, WB;, and
BO listed for comparison.

Figure S1. Calculated formation enthalpy as a function of pressure for vanadium
diboride.

Figure S2. Selected high-pressure synchrotron x-ray diffraction patterns for VB,.
Peaks with arrows are from MgO (capsule material).

Figure S3. (a) Three-dimensional Electron Localization Function (ELF) isosurface in
VB:. The red and green spheres represent vanadium and boron atoms, respectively.
Three-dimensional illustrations of isosurface of ELF for different lattice: (b) (110)

and (c) (010).
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Table S1.

Bond lengths (A) Lattice constants (A)
Compounds
B-B M-B a b c cla
VB, 1.727 2.30 2.998  2.998 3.060 1.020
TiB; 1.748 2.38 3.028  3.028 3.228 1.064
TaB,; 1.788 2.41 3.097 3.097 3.225 1.041
HfB, 1.813 2.51 3.141 3.141 3.470 1.105
NbB, 1.790 2.43 3.110 3.110 3.270  1.050
Z1B, 1.830 2.54 3.169 3.169 3.530 1.114
CrB; 1.714 2.30 2.969 2.969 3.066 1.030
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Table S2.

Compounds Cn Cs3 Cn Cis Cus References

VB, 685 494 113 123 226 This study
683 462 111 127 229 [4]
TiB, 656 461 66 98 259 [5]
CrB; 601 345 162 206 154 [4]
7B, 541 422 56 111 253 [4]
ReB, 631 1015 158 134 257 [2]
WB; 639 470 106 169 262 [2]
BcO 603 459 109 50 179 [2]
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Figure S1.
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Figure S2.
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Figure S3.
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