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The acetylene ligand of (CgH5)3Rh3(CO)(Ph13GCPh) is fluxional in solu- 
tion at room-temperature but static at -87°C. The acetylene ligand of (C,H,)3- 
Rh3(Ph13CkCPh) is fluxional even at -127°C. The acetylene carbon signal is 
very deshielded suggesting the possibility of carbenoid-type bonding for this 
ligand. 

According to C NMR evidence the derivative [(CsHs)Rh(PhC2Ph)]2 does 
not have a metallocyclopentadiene structure but an unsymmetrical four-carbon 
ligand. The complex [(C,H,)Rh(CO)],CF3C,CF3 possesses a static bridging acet- 
ylene ligand. However the carbonyl groups appear to be scrambling at room 
temperature and in a static terminal position at -60°C. 

Introduction 

Recently we presented NMR data which demonstrated that (7r-C5H5)3Rh3- 
(CO)PhCzPh (I) was fluxional in solution at room temperature but static at 
-87°C [l]. In addition, we showed that (-rr-C5H5)3Rh3(CO)C,F,C,C,P, was 
static at room temperature but fluxional at +85”C [l] . In these fluxional pro- 
cesses the carbonyl group is migrating from rhodium to rhodium. Since the 
cylopentadienyl groups appeared to be equivalent in the fluxional state, it seem- 
ed likely that the acetylene ligand was also mobile. We have therefore prepared 
I incorporating ‘3Genriched diphenylacetylene and studied its variable temper- 
ature C NMR spectrum. In addition this paper includes NMR studies of. 
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cult to see. Application of “F decoupling to the C NMR at room temperature 
clarified the acetylene carbon signal as a doublet of doublets (‘J(Rh-C) 26.8 Hz, 
*J(Rh-C) 9 Hz). It appears that the CF3C2CF3 group is static at room tempera- 
ture and bridging the two rhodium atoms as has been determined in the solid 
state structure. However the carbonyl groups appear to be scrambling at room 
temperature. A C NMR spectrum measured at -60°C showed that the carbonyl 
signal is a doublet (J(Rh-C) 80 Hz). The p airwise bridge opening and closing 
mechanism proposed previously for (C~HS)~MO~(CO)&NCH~ [13] and (C,H,),- 
Fe2(C0)4 [143 is the most plausable process to explain the carbonyl scrambling 
observed in the C NMR spectrum of this compound and this is illustrated in the 
equation above. This process has some similarity to that observed previously for 
(C,H,LRhz(CO), El51 - 
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