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Recently, the chemistry of the metal complexes having 

ambiphilic ligands has been discussed in the last two decades. 

Ambiphilic ligands have both L- and Z-type interactions with 

the metal center. An L type(donating) ligand plays a role as 

ligating Lewis base, connecting the ambiphilic ligand to the metal center. A Z-

type(accepting) ligand accepts electron density from the metal as a Lewis acid, which 

cooperates with the metal center to activate organic substrates. Until now, almost all reported 

ambiphilic ligands have only one Z type interaction. 

We designed a new ambiphilic ligand (Figure 2) bearing one 

L type ligand (phosphine) and two Z type ligands (borane). Upon 

complexation through the phosphine, the two borane centers may 

form Z-type interactions with the metal center. This increases 

Lewis acidity and thus results in an unusual electronic state of 

the metal center, and therefore may lead to high 

and interesting reactivity toward small organic 

substrates. Complexes bearing two ambiphilic 

ligands 1 have been reported (Figure 3a), in 

which the two Lewis acidic borane centers 

cooperate with the metal center to activate CO2.  

Recently we have achieved the designed 

complex with pinacol boranes. Its complexation 

to gold(I) was successful and gold complex was 

isolated and characterized by X-ray crystallography (Figure 4). Gold was chosen because of its 

electron-rich characters. In the solid state, the distance 

between Au-B distance is around 3.7 Å, much longer 

than the reported gold-borane dative interactions 

(2.3092.903 Å, (Figure 3b, 2.335(5) Å)). This suggests 

no interactions between the gold and borane centers. This 

is likely to due to the low Lewis acidity of the pinacol 

boranes. The electron lone pairs of oxygen atoms in 

pinacol donate to the empty p-orbital of boron. Therefore, 

attempts to change the boron substituents are being made.  
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