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The original study of the complexes formed between fluorophosphines and 
molybdenum carbonyl relied upon IR and NMR spectroscopy to determine the 
structures of the products formed by displacement of organic ligands whose steric 
requirements fixed the structures of the starting materials[ 1].[2]. The lrisubstituted 
products were assigned a mer structure on be basis of their IR spectra since the NMR 
spectra at 40.5 and 94.1 MHz were too complex to interpret at that time. 

We have now re-examined the product from the reaction of phosphorus trifluoride 
and cycloheptatriene molybdenum tricarbonyl by high field "F and "P NMR. 

The spectrometer used was a Varian UNITY 500 operating at 202.334 MHz and 
470.268 MHz for "P and "F, respectively. The computer program "gNMR. version 
4.0" by ChenveU Scientific[3] was used in the analysis of the NMR spectra. 

The large number of lines in the NMR spectra and be occurfence of patterns 
known to occur in similar compounds suggested that there was a mixture of isomers 
from the reaction 141. Derailed analysis of the spectra indicated a mixture of fac and mer 
isomers in a 2:3 ratio. 

Several features can be seen in this limited data set. The PP' and the PP'F 
couplings are always found 10 be much larger for ligands which are trans to each other. 
It has been postulated [S] lhat the phosphorus-phosphorus coupling is determined by Ihe 
s orbital contribution to the bonds between them. The trans atoms can bond to the metal 
through a common d orbital of the metal and therefore have larger coupling than cis 
atoms which bond to two different d metal orbitals. A complete fit between experimental 
and calculated spectra could only be achieved when a coupling between Huorines in 
trans ligands through the F-P-Mo-P-F bonds was set to about 6 Hz, an unusually large 
4 bond coupling which must occur through the bonds. The corresponding coupling 
between fluorines in cis ligands is only 0.5 Hz. The final fit included the determination 
of all nine coupling constanants (where the subscripants refer to 1-trans; c-cis ligands): 

'J(P,F,) -131 I .  'J\PCFc) -1301. *J(P,P,) -292, 

Since the original smcture was determined from the gas phase IR specmm we 
measured the ''F NMR of the vapour above a small sample of solid compound at 60°C. 
Two broad doublets were found which corresponded very well with the solution 
spectrum. conlirming that the mixture of isomers is present in the gas phase as in 
solution. 
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