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Abstract

Seven newly synthesized Co(III) salen hexafluoroantimonate complexes having aryl or alkyl-aryl substituents in place of the bay region t-Bu or silyl substituents were synthesized and examined as catalysts for the enantioselective Diels-Alder reaction of 1-benzylaminocarbamate-1,3-butadiene and methacrolein. The results were consistent with a working model for rationalizing enantioselectivity in these cycloaddition reactions: an increase in the steric bulk of the internal substituents gives, in most instances, a predictable increase in the ee of adducts. The best results were obtained with a homobenzyl-substituted salen, which yielded cycloadducts in >97% ee, and with an increased reaction rate compared to the previously studied TMS-Co(III) salen. Insights from this study suggest that helical asymmetry, induced by increasing the steric size of the internal substituents, alone does not account for increased ee of the products. The present study also shows that fully carbon-based substituents can be as effective enantiodiscriminating elements as trialkylsilanes, and, unlike silanes, are not succeptible to protodesilylation.


Key words
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