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Synthesis Structure and Spectroscopy Reaction control

Conclusion

Using the tridentate ligand, the final

germanium nickel complex was obtained

in a two-step synthesis.

X-Ray structure of the 

Ni-Ge complex. Data 

verified with similar 

complexes.[2]

Most metal organic complexes utilize transition metals. Due to their limited deposits and

high environmental impact the search for an alternative has gained importance. Low

valent group 14 complexes have gained attention in this regard. As most research has

been focusing on N-heterocyclic carbenes, this work will focus on utilizing the heavier

homologues germylenes and stannylenes. Using a freshly synthesized phosphine

functionalized amid ligand, the synthesis of a germylene nickel0 complex was achieved.

The synthesis was characterized using 1H-, 31P- and COSY-NMR as well as single

crystal X-ray diffraction. After obtaining the germylene ligand system in good purity, the

nickel0 complex could be obtained. In the final product a mixed chlorinated and

bromated complex was obtained. Further experiments to validate the small molecule

activation must be performed to validate the activity of this specific complex
Molecular structures of phenylDippNGeClNiPPh3 (left) and crystal 

structure obtained from single crystal diffraction (right). 

The germylene nickel0 complex could be obtained and verified, using 1H-, 31P- and COSY-NMR as well as single crystal diffractometry. The data

reviled a nearly tetrahedral environment around the nickel centre with all phosphines bound to the nickel. Only slight deflection by the steric size

of the tridentate ligand of the triphenylphosphine was observed. Because both chloride and bromide salts were deployed, a halide exchange

took place, resulting in a mixture of the chloride and bromide complex. This effect is shown throughout all measurements resulting in two sets of

NMR peaks. While the reactions where successful, side reactions could not be avoided resulting in impurities in the product.

Distances [Å] Angles

N-Ge 1.88(1) XHal.-Ge-N 100.2(0)°

Ni-Ge 2.19(9) XHal.-Ge-Ni 142.6(2)°

Ni-PL 2.17(0); 

2.19(6)

PPh3-Ni-PL 118.5(3)°;

122.8(4)°

Ni-PPh3 2.20(9) PPh3-Ni-Ge 114.6(6)°

The tridentate ligand system is obtained in

a five-step synthesis from chloro-

diphenylphosphane based on the

generally applied synthetic route based on

[1].

31P-NMR of the Ni-Ge 

complex.

Showing the mixed Cl, 

Br complex.

COSY-NMR of the potassium adduct.


