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13C NMR and x-ray study of crystalline [Rh(Acac)(CO)2] : no C2v molecular symmetry in the solid 
state
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and Anton Mazur 
St. Petersburg State University, Russia

13C NMR spectrum of [Rh (Acac) (CO)2] (1) in solution (CDCl3) contains four doublet signals (multiplicity/ chemical shift, 
ppm/ nJ, Hz/number of nuclei/group assignment): d/ 183.8/ 73.0/ 2C/ carbonyl ligands; d/ 187.4/ ~1/ 2C/ CO(Acac); d/ 101.8/ 
2.6/ 1C/ CH; d/ 27.1/ 1.1/ 2C/ CH3. 

13C MAS NMR spectrum of the polycrystalline 1 displays 7 signals: d/ 185.4/ 70.7/1C and 
d/ 184.0/ 72.4/ 1C/ carbonyl ligands; s/ 188.1/1C and s/ 185.8/ 1C/ CO(Acac); s/ 100.3/ 1C/ CH; s/ 27.7/ 1C and s/ 27.0/ 1C/ 
CH3. (They appear as 8 peaks). The results support our assumption based on the IR data that molecule 1 loses its C2v symmetry 
on passing from the solution into the crystal. Inequivalence of carbonyl ligands in the molecule 1 may result from difference 
in their close surroundings in the crystal. For example, the contacts O···H–C of two CO ligands to methine group of the 
neighboring molecule in the adjacent stack (denoted with prime) are markedly different: (O)···(H)' 2.72 Å; (O)···(C)' 3.65 Å; 
angle(O)(H)'(C)' 164.9º for one CO ligand, and (O)···(H)' 4.38 Å; (O)···(C)' 5.00 Å; angle (O)(H)'(C)' 126.4º for the other. 
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