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The direct asymmetric cross-aldol reaction between the enolizable aliphatic
aldehydes is still unrevealed and challenging problems in organic synthesis due to unavoidable
generation of self-aldol and unwanted cross-aldol products. This cross-aldol reaction requires fine
discrimination of the aldehyde substrates bearing similar reactivity by the catalyst. However, this
type of substrate discrimination has not yet been achieved well. We examined the catalytic
discrimination among the formyl groups of the aliphatic aldehydes by axially chiral aniline-type
acid-base catalysts by virtue of their mild reactivities. This strategy worked well and realized
highly cross-selective intermolecular cross-aldol reactions between enolizable alpha-oxy aldehyde
and other aliphatic aldehydes in high stereoselectivities. Furthermore, the regio-, diastereo-, and
enantioselective intramolecular cross-aldol reactions of enolizable aliphatic 1,7-diketones have
been achieved.
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