
Synthesis towards boryl-ligated complexes bearing  

metal→gallane interactions 

Kohei Susukida,1 Rong Shang1, Yohsuke Yamamoto1 

1 Department of Chemistry, Graduate School of Science, Hiroshima University 

 

It has been shown that transition Metal→Lewis acid (Z-type) interactions allow small 

molecule activation and catalysis. Consequently, the design and synthesis of Z-type ligands and 

their metal cooperate reactivity have attracted intense interest in recent years. In general, the 

majority of complexes with Z-type metal to ligand 

interactions employ boron of the group 13 elements 

as Lewis acid moieties (see Figure 1).  

Our laboratory recently synthesized new 

complexes bearing a Z-type interaction by 

complexation of Paetzold's azadiboriridine  1 with 

gold(I) complexes (see Figure 2). The resulting 

complexes have two electronically different Lewis 

acidic boron centers: a 1-electron donating (X-type) 

boryl moiety and a 2-electron accepting (Z-type) 

borane moiety, both of which are chemically active. 

Consequently, resulting complexes showed unique 

reactivity towards small molecules.  

This project targets a new ligand precursor, 

where a boron atom of the azadiboriridine 1 is 

replaced with a gallium atom. Because of the larger 

atomic size and lower electronegativity of gallium, 

the resulting complexes will have two reaction 

centers with very different Lewis acidity, which may 

increase chemical selectivity towards substrates.  In 

addition, the reactivity of compound 1 and 2 will be compared. 

We attempted to synthesize compound 2 by reduction of its halogenated precursor, which 

was obtained from a reaction between iminoborane and tertbutyl galliumdichloride. However, 

the desired compound could not be obtained. The reason why this was not successful and an 

alternation synthesis to compound 2 will be discussed. The latter involves a reaction between an 

iminoborane and a steric bulky digallene, which is in equilibrium with monomer in solution. 
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