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SUMMARY 

The PMR spectrum of NaAlEt, has been investigated in a number of solvents 
at the ambient temperature, and in THF as a function of temperature and concentra- 
tion. In coordinating solvents, tetrahydrofuran (THF), dimethyl sulfoxide (DMSO), 
or i,Z-dimethoxyethane (DME), the PMR spectrum of NaAlEt, consists of an evenly 
spaced, g-line pattern at high field and a more complex multiplet at somewhat lower 
field, assigned to the methylene and methyl resonances, respectively, of the ethyl 
groups. In a non-coordinating solvent (benzene) this spectrum appears as a broadened 
quartet and triplet, respectively, indicating that the two- and three-bond couplings 
of these protons to the aluminum nucleus have collapsed, leaving only the normal 

. proton-proton splitting of the ethyl group pattern. By analogy to earlier studies, 
this solvent dependence is interpreted as resulting from a solvation equilibrium in 
which one observes a predominance of symmetric, solvent-separated anions in 
coordinating solvents, and of contact ion pairs (of lower symmetry) in the hydra 
carbon. The pattern shapes in the PMR spectrum of NaAlEt,H in DME (which is 
thought to support solvent separation) are similar to those recorded for NaAlEt, in 
benzene, as expected on the basis of the effect of the degradation of symmetry about 
the aluminum nucleus. 

K, for the dissociation of NaAlEt, into separated ion pairs in THF is smaller 
than for the corresponding dissociation of LiAlMe, but apparently larger than for 
NaAlMe, PMR signals observed for NaAlEt, in Et,0 exhibit the same pattern 
width as seen in DME but are of inferior definition and thus suggest that this solvent 
also supports solvent separation, although to a somewhat lesser degree than the other 
coordinating solvents. 

INTRODUCTION 

In principle, two approaches can be made to the study by NMR of solvation 
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free AlEt; ions in the solvation equilibrium is unknown, but potentially quite sub- 
stantial, it is not certain that PMR spectroscopy will be sufficiently sensitive to mark 
the distinction between solvent separated ion pairs and free ions. 

The PMR spectrum of NaAlEt, in Et,0 is observed as poorly defined multi- 
plets having approximately the same total width as the patterns in which coupling 
between ‘H and “Al is in evidence. The failure of the AlEt; lines to narrow in Et,O, 
however, indicates that although solvent separated species are present to a large 
extent in this solvent, the equilibrium is not dominated by these species to the same 
extent as in DME and THF. 
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