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1. Introduction

 Simply coordination
 Crucial role
 But no bond making or breaking

during catalysis

Metal-Ligand Cooperation



1. Introduction

Angew. Chem., Int. Ed. 2006, 45, 1113–1115.

For example:



2a. Dehydrogenation of Alcohols (Primary) to Esters

J. Am. Chem. Soc. 2005, 127, 10840–10840.



2a. Dehydrogenation of Alcohols (Primary) to Esters



2b. Dehydrogenation of Alcohols (with Amines) to Amides

Science 2007, 317, 790-792.



2b. Dehydrogenation of Alcohols (and Amines) to Amides

Journal of Polymer Science Part a-Polymer Chemistry, 2012, 50, 1755-1765.



2c. Dehydrogenation of Alcohols (and Amines) to Imines

Angew. Chem., Int. Ed. 2010, 49, 1468-1471.



2a-c. Mechanism



2a-c. Mechanism

When L2 is NEt2…



2d. Amidation of Esters

J. Am. Chem. Soc. 2011, 133, 1682-1685.



2d. Amidation of Esters



2e. Dehydrogenation of Alcohols to Acetals

J. Am. Chem. Soc. 2009,  131, 3146-3147.



2f. Dehydrogenation of Alcohols (with ammonia) to Amines

Angew. Chem., Int. Ed. 2008, 47, 8661-8664.





3a. Hydrogenation of Esters to Alcohols

Angew. Chem., Int. Ed. 2006, 45, 1113-1115.



3a. Hydrogenation of Esters to Alcohols



3b. Hydrogenation of Amides to Alcohols and Amines

J. Am. Chem. Soc. 2010, 132:16756-16758.

Key problem

More efficient Less efficient



3b. Hydrogenation of Amides to Alcohols and Amines



3c. Hydrogenation of Carbonates to Methanol

Nat. Chem. 2011, 3, 609.





4a. C―H bond Activation by PNP Ir(I) complex

J. Am. Chem. Soc. 2006, 128, 15390–15391.

Not detected in this process



4a. C―H bond Activation by PNP Ir(I) complex

Organometallics 2010, 29, 3817–3827.



4b. H―H bond Activation by PNP Ir(I) complex

J. Am. Chem. Soc. 2006, 128, 15390–15391.



4c. N―H bond Activation by PNP Ru(I) complex

J. Am. Chem. Soc. 2010, 132, 8542–8543.



5. Splitting Water to H2 and O2

Science 2009, 324, 74–77.



6. Conclusion and Inspiration




