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 Bifunctional hydrogen-bonding asymmetric organocatalysis as inspiration for 

a chiral-at-metal iridium. 

asymmetric catalysis with complexes 

 The coordinated pyrazole acts as a double hydrogen bond donor to a 

nitroalkene, whereas a hydroxymethyl substituent on a benzoxazole serves as 

a hydrogen-bond acceptor for the mucleophile. 

Chen, L.; Meggers, E. J. Am. Chem. Soc. 2013, 135, 10598. 



 Development of inert chiral-at-metal Ir(III) complexes for the asymmetric transfer 

hydrogenation of nitroalkene with Hantzsch ester. 
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 Scope of the asymmetric transfer hydrogenation with Ir6.  
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 Proposed a model of ternary complex formed by catalyst, nitroalkene, and 

Hantzsch ester leading to the transition state.. 
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 Development of a chiral-at-metal Ir(III) complex for the enantioselective Fiedel-

Crafts alkylation of indole with the nitroalkene.  

asymmetric catalysis with complexes 
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 Proposed a model of ternary complex composed of catalyst, nitroalkene, and 

indole leading to the transitions state. 
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 Enantioselective Friedel-Crafts addition of indole to α, β-unsaturated imidazole 

catalyzed by Ir(III) complex. 
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 Substitution of the 

chiral auxiliary ligand 

by two acetonitrile 

ligands.. 
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catalyzed by Ir(III) complex. 
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 One face of the alkene is 

sterically shielded by one of 

the tert-butyl groups. 



Huo, H.; Meggers, E. Nature 2014, 515, 100. 

 The possibility that these 

chiral Lewis acids intertwine 

chiral enolate catalysis with 

photoredox radical ion 

chemistry? 



 Distances between the quaternary carbon atoms of the tert-butyl groups and 

the nitrile carbons of the neighboring acetonitrile. 
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chiral Lewis acids intertwine 
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 The independently synthesized racemic enolate iridium complex II 

(intermidiate II) catalyzes the photoredox reaction with an identical efficiency 

compared to Ir2, thereby confirming that complex II (intermidiate II) is 

competent. 
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Summary and Outlook 

 A coordinated pyrazole acts as a double hydrogen-bond donor to a 

nitroalkene, and a hydroxymethyl substituent on a benzoxazole ligand 

serves as a hydrogen-bond acceptor for the incoming nucleophile. 

 The iridium centre acts as a chiral centre, a catalytic centre, and a 

photoredox centre. 

 Their research methods are similar with our development of fluorinated 

sulfone or sulfoximine reagents. They change the activity of iridium 

complex by regulation of the substituents, and we regular the nature of 

sulfone or sulfoximine reagents by changing functional groups . 
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