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Earlier studies demonstrate the 

ability of cyanoformamides to 

cyclize into 3,3-disubstituted 

oxindoles using chiral ligands, a 

palladium catalyst and Lewis 

base additives. Unknown, 

however, is the effect of chiral 

ligands and Lewis acids on the 

enantioselectivity of the same 

reaction. Studying these  

compounds should provide 

insight to their function in 

medicine or pharmaceuticals. 

Each trial involved several 

reactions run concurrently; 

palladium catalyst was added to 

the vial first, followed by 

stoichiometric amounts of 

substrate, ligand and additive. 

These additions were made 

under nitrogen atmosphere  in 

the glove box, but the reactions 

were run overnight in sealed 

vials while heated and stirring 

outside the glove box. 

Lewis acids additives do not 

appear to have any effect on 

the enantioselectivity of this 

reaction. Enantioselectivity is 

also highly dependent on the 

structure of a chiral ligand 

during reaction; use of achiral 

ligands leads to racemic 

mixtures. 

•ee when adding Lewis acid 

remained similar to ee without 

additive 

ee = ( [B-R] – [B-S] ) x 100 

• enantiomer ratio when using 

an achiral ligand nears 1:1 (ee 

= 0%) 
Ligand Additive ee 

Ligand C B(OCH3)3 75 

Ligand C Zn(CF3SO3)2 75 

Ligand E NMP (1 eq) 2 

Ligand D Phenyl boronic acid 78 

Ligand D Chiral boron additive(F) 79 

Ligand E Chiral boron additive(F) 0.6 

Pd2dba3 (2 mol%), decalin (0.1 

M in solution) 

100º C 

Additive, ligand (16 mol%) 
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