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Organoaluminum Homework Questions

1.) Based on the rules of electron configuration and the stability of ionic species, why is the formation of Al(III) favored over the formation of Al(I)? Why, then, are Al(I) compounds so difficult to isolate?
2.) Which salt, MgCl2 or AlCl3, would likely be more soluble in organic solvent? What characteristics of these compounds contribute to their solubility or lack thereof?

3.) What is the role of ligand structure and solvent choice when attempting to isolate a monomeric aluminum species? What solvent choice would be best when performing a reaction in which a very reactive aluminum compound is needed and why?

4.) In class, the reaction of compound 1 (below) was shown with a trialkylaluminum. What would be the product of the reaction of 1 with LiAlH4?
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5.) Why is MAO used to initiate the Zeigler-Natta reaction? Why must this reagent be used rather than another halide abstraction technique?

6.) Aluminum alloys are commonly used for applications in which a lightweight, corrosion resistant metal is needed. What properties of aluminum afford these characteristics in the alloy materials?
7.) In addition to traditional aldol reactions, organoaluminum compounds can also catalyze phospho-aldol reactions between a phosphonate and aldehyde. The mechanism of a phospho-aldol is similar to that of a traditional aldol. Propose a catalyst and catalytic mechanism for the transformation of 2 and 3 to 4 (below).
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