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                    Abstract
Quantum mechanical investigations are performed to show the mechanism and selectivity of Al8O12 nanocluster during different competing elimination reactions of acyclic and cyclic compounds. The studies reveal that, the nanocluster can selectively eliminate hydrogen halide in presence of both hydroxyl and halide as leaving groups. Furthermore, for competing dehydrohalogenations, the chemoselectivity trend is just opposite to the leaving character of the halides, i.e., the fluoride is eliminated first. The regioselectivity of the nanocluster is also remarkable during elimination. Most importantly, the dehydrohalogenations proceed through a so called ’unfavorable’ syn-elimination pathway thereby producing stereospecified products which are difficult to be produced via normal base catalytic condition.
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