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Introduction 







X-Ray Structure of Complex 2 





QUESTION: 

How many electrons are in the Pd II complexes? 

How many electrons are in the Pd IV complexes? 
 

 























Entropy of Activation 
ÅWith Mechanism A there should be large negative values 

of æS of the transition state 

 

 

 

 

 

 

ÅBUT for C-O Reductive Elimination æS of the transition 

state is much less negative 

ÅFor C-O carboxylate exchange æS of the transition state 

is much less negative and close to C-O reductive 

elimination æS values 

 







Carboxylate Electronic Effects on 8-18 







Arylpyridine Electronic Effects 







Summary of Mechanistic Data for C-O 

Reductive Elimination 

ÅA,B, and C are kinetically indistinguishable 

 

ÅData supporting Mechanism C 

ïAbsence of clear correlation btw rate and solvent polarity 

ïLack of crossover btw free and bound carboxylate 

ïSmall entropy of activation 

ïNegative ɟ value upon substitution of carboxylate ligand 

ïDecreased rxn rate with more rigid N~C ligands 

 

ÅHowever, new experiments point towards Mechanism A 

 















Tuning of Mechanism A 

ÅC-C predominates 

ïAdded carboxylate 

ïSolvents like acetone and benzene 

ïEWG carboxylate ligands 

ÅC-O predominates 

ïSolvents like acetonitrile or chloroform 

ïAcid additives 

ïEDG carboxylate ligands 







Conclusions 

ÅFirst detailed mechanistic studies of C-O bond 

forming reductive elimination from Pd(IV) centers 

 

ÅC-O follows an ionic mechanism, while C-C 

follows a concerted mechanism 

 

ÅRatio of organic products can be controlled by the 

tuning of ancillary ligands and reaction conditions 

 

ÅCurrent efforts: design and optimize new Pd(II/IV)-

catalyzed reactions to form C-O and C-C products 

 


