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A knowledge of the detailed stereochemistry of coordinated olefinic moieties is 
essential to the understanding of stereospecificity in certain organometallic reactions. 
Studies of temperature-dependent NMR spectra have been useful in the determination of 
mechanistic pathways; nevertheless, it has often been difficult to establish the 
configuration associazLed with a particular set of resonances. Studies of conformational 
equilibria in solution indicate that determination of the structure in the solid wilI not 
necessarily establish the predominant configuration in solution. In the solid, for example, 
certain allylpalladium compbxes have differem geometries for the ally1 moiety depending 
upon the other ligands; yet, due to the facile equilibrium between the conformations in 
solution, only slight differences are noted in the percentages of each conformation in 
solution’. In using the nonequivalence of the l- and 3-protons of n-indenyl ligands as a 
structural and mechanistic tool’, we have noted extraordinarily large magnetic anisotropies 
associated with the indenyl ligand which appear to provide a generally useful technique for 
the determination of stereochemistry. 

The possibility of different modes of binding of the ally1 moiety in rr-cyclopenta- 
dienylmolybdenumdicarbonyl-n-ally1 was originally noted by King3. Davison and Rode4 
demonstrated that a rapid conformational equilibrium did indeed exist in this compound 
and subsequent work’ suggested assignments of the two configurations on the basis of 
steric arguments. Conformational equilibria between conformers of n-ally1 derivatives of 
molybdenum and tungsten complexes have been widely noted64 ; nevertheless, convincing 
e-vidence for assigning given configurations has been lacking. The conformations which 
appear most likely to be involved differ by a rotation about the metal-ally1 axis. The recent 
X-ray structural analysis of n-cyclopentadienylmolybdenumdlcarbonyl-benzyl which 
contains a rr-allylic-MO linkage, further substantiates the suggested geometry”. Comparison 
of the intensities of infrared carbonyl stretching frequencies and relative areas of proton 
resonances has demonstrated that substitution of an indenyl ligand for a cyclopentadienyl 
ligand does not greatly alter the ratio of ally1 conformers, although the barrier to inter- 
conversion of the conformers is raised somewhat. Comparison of the chemical shifts, 
however, shows large shifts attributable to the magnetic anisotropy of the indenyl ring 

*For part XII see ref_ 2. 
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C78 PRELIMINARY COMMUNICATION 

Estimation of the magnitude of the magnetic anisotropy to be expected has been 
carried out anticipating the effect of a relatively low barrier to rotation about the 
molybdenum-indenyl axis” . Within the limits of the Johnson-Bovey model’? ,13, the 
extraordinary magnitude of the shifts requires that a conformation is preferred in which 
the ally1 group is positioned below the benzene ring of the indenyl ligand%The “ring current” 
model may be incapabIe of accounting for the magnitude of some of the sfiifts for 
reasonable choices of interatomic distances and well depths for the hindered rotation; 
hence, pther sources may be responsible in part for the large magnetic anisotropy 
associated with the indenyl ligand. Details of these calculations will be published separately. 
Regardless of the specific origin of these large shifts, they empirically provide a method for 
assigning stereochemistry, which should prove useful for a variety of cyclopentadienyl 
complexes. 
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