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Synthesis of the clusters Kinetics measurement UV analysis of the complex

Conclusion

The reaction starts with the coordination of the terminal N 

atom of acetonitrile to the electrophilic boron center. Then

a free electron pair of the cluster attacks the carbon atom

of the nitrile.

Possible reaction mechanism of the formation of

the compound K[Ge9{Si(TMS)3}2CH3C=N-DABDipp]

1H NMR Spectra of the protolysis reaction of

K[Ge9{Si(TMS)3}2CH3C=N-DABDipp] to 

[Ge9{Si(TMS)3}2CH3C=NH-DABDipp]

Zintl phases are formed when electropositive group A1 metals combine with 

electronegative B2 elements.[1] Schnepf et al. reported in 2003 the first silylated [Ge9] 

cluster.[2] In this work, the reaction of the doubly silylated cluster [Ge9{Si(TMS)3}2]
2- with 

the heterocyclic borane DABDipp-Br (DAB: 1,3,2-diazaborolidine, Dipp:                          

di-isopropylphenyl) was studied.[3] The product K[Ge9{Si(TMS)3}2CH3C=N-DABDipp] was 

investigated by NMR spectroscopy. In a subsequent reaction, it is possible to protonate 

the cluster at the imine function by reacting it with NEt3 x HCl, which causes a colour

change from formerly red to deep green.[4] Both products were investigated in UV VIS 

experiments, varying the solvent. Maximum absorptions at the wavelengths λ = 301 nm, 

387 nm, 437 nm, 671 nm and λ = 214 nm, 248 nm are observed. To check whether 

further nitriles can be incorporated between the cluster and borane, the long-chain 

nitriles dodecanenitrile, hexanitrile, iso-butylnitrile and propionitrile were tested.
Structure of a possible nitrile-added germanium cluster

In this work, it was investigated whether longer chain nitriles can be incorporated between clusters and boranyl functionality. 

Here, it was shown that such reactions can be carried out both homo- and heterogeneously and the corresponding clusters with 

longer-chain nitriles can be partially observed in ESI MS. However, the evaluation of the NMR spectra did not allow a clear 

characterization, so that the results cannot be unambiguously interpreted. Further experiments are mandatory, since especially 

the reaction with hexanenitrile seems promising. 

UV/VIS absorption spectra of

K[Ge9{Si(TMS)3}2CH3C=N-DABDipp] in thf (top) 

and plot over the absorption maxima at 

wavelength 214 nm and 248 nm of the

absorption curve in relation to the concentration

of K[Ge9{Si(TMS)3}2CH3C=N-DABDipp] (bottom).

Kinetics Measurement of the conversion of

K[Ge9{Si(TMS)3}2CH3C=NH-DABDipp] to 

K[Ge9{Si(TMS)3}2CH3C=N-DABDipp] in 

toluene. Deflections in the graphs are

caused by jumping of the stirring fish.

Overview of reaction products observed in ESI MS 

of the corresponding nitriles; X: no cluster species

observed in the ESI; -: Experiment not performed.


