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We study first principles calculations on the bonding nature and metal (M) dependent
changes in the atomic, electronic, and elastic properties of boron rich compounds such as
AIMB:; (M = Li, Na and Mg) having Bi2 icosahedral clusters. These materials are
candidates high mechanical properties in high temperatures. We found in all cases there is
a strong bonding between the nearest neighbor boron atoms. A charge transfer from M
atoms makes the boron atoms bridging the B12 icosahedra behave like carbon. These boron
atoms form hexagonal rings between the neighboring icosahedra similar to the one found in
the diamond structure in one direction leading to asymmetric bonding. Effects of addition
of Si are also discussed.
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