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he Kiirti lab has been exploring several fundamentally new strategies for the transition-metal-free direct arylation of arenes,

in particular the organocatalytic atroposelective synthesis of 1,1’-linked functionalized biaryls. Without exaggeration it can be
stated that axially chiral non-racemic biaryls (e.g., BINAP, BINOL, BINAM and their derivatives) have become the most successful
class of ligands used in catalytic enantioselective processes. 1,I’-linked biaryls have also been referred to as “privileged chiral
catalysts” because these ligands result in good enantioselectivity over many different (i.e., mechanistically unrelated) reactions. Given
the abundance of axially chiral biaryl compounds in nature as well as their importance in drug discovery, asymmetric catalysis and
materials science, it is surprising that relatively few methods are available for their atroposelective synthesis. In the first part of this
presentation, we will describe how achiral N,N’-diaryl hydrazines and iminoquinones can be used as substrates in the presence of
chiral acid catalysts to achieve the catalytic atroposelective synthesis of 1,1’-linked-2,2’-di-heteroatom substituted biaryls by utilizing
highly atom-economical [3,3]-sigmatropic rearrangements (i.e., diaza-Cope rearrangement as well as Claisen rearrangement). These
sigmatropic rearrangement approaches constitute a complete departure from existing strategies towards the catalytic asymmetric
synthesis of biaryls. Computational studies on the transition state, rational catalyst design as well as the mode of chirality transfer will
be presented. In the second part of the presentation, the Rh-catalyzed direct and stereospecific N-H/N-alkyl aziridination of olefins,
a transformation that eluded synthetic chemists for decades, will be discussed along with the possible modes of NH-transfer.
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