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A complete analysis of the IR and Raman spectra of compound [Cr(NCMe)4][BF4]2 was performed. The compound was prepared from Cr2(O2CCH3)4 and HBF4 in NCCH3 solvent and was crystallographically characterized.


The complex should have a center of symmetry which is clearly seen from the alternativity of the IR and Raman bands below 500 cm-1 (metal-ligand motions). Because of the weak interactions between the CN stretching modes, we were able to detect two IR and Raman pairs of bands rather close to each other. It means that in this situation the CN stretches are not able to express the "real" symmetry of the molecule. If the Cr(CH3CN)4 cation displays D4h symmetry only one IR CN stretching band should be observed, but we observe two (see Table below). Therefore, the complex should have a lower symmetry then D4h with the preservation of the inversion center. Only C2h symmetry allowes two CN stretching modes to appear in the IR spectra. Two IR and two Raman bands without coincidences, as they can be actually observed, reflect exactly the C2h symmetry. It is also not possible to assign the BF4- anions as tetrahedral. The strong splittings of the triple degenerate BF stretching band at 1050 cm-1 and the appearance of a symmetric BF4 stretching mode as an IR band at 767 cm-1 suggest a lowering of the symmetry. This is in good agreement with the structural results, showing a coordination of the BF4 ions to the Cr center via one fluorine atom. 
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Table  Characteristic IR and Raman Bands of [Cr(NCCH3)4][BF4]2 [cm-1]
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