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Criteria for Metal-Ligand Cooperation 

1) Metal and ligand participate in the bond 
activation 

2) Metal and ligand are chemically modified 
during bond activation. 

3) The coordination mode of the ligand 
undergoes significant changes as a result of 
bond activation.
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Criteria for Boron-Ligand-Cooperation 

1) A covalently bound substituent and the 
borane are involved in the bond activation

2) As a result of the bond activation, the 
covalently bound substituent becomes a 
datively bound ligand
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PBE0-D3(BJ)/def2-TZVP
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Boron-Ligand Cooperation using Aromatization
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NICS (1zz) =        -9.4                            -6.8 
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Classic FLPs Boron-Ligand-Cooperation

“The distinctive feature of dative bonds is that their minimum-energy rupture
in the gas phase or in inert solvent follows the heterolytic bond cleavage path.”
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Boron-Ligand Cooperation: Hydrogenations

12 examples, 47-95% yield
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6 examples, 46-93% yield
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Boron-Ligand Cooperation: Carboboration

12 examples, 28-70% yield
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7 examples, 49-90% yield
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