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X-ray diffraction patterns for EtJGeLi solutions in benzene, hexane and tetra- 
hydrofuran (THF) are measured and radial distribution functions (RDF’s) are 
calculated. Narrow peaks are detected in the RDF’s pertaining to the distances 
between atoms of coupled EtJGeLi molecules. This shows directly that these 
molecules exist in solution in associated forms. The associate structures are 
different in hydrocarbon and electron-donor solvents. It is found that the 
nearest neighbour distance between germanium atoms of coupled molecules is 
4.5 A in benzene and hexane and 4.0 A in THF solutions. Packing of large asso- 
ciates produces the diffraction peak seen in scattering curves of solutions in the 
low angle region. The associate dimensions (diameters) are estimated from these 
peak positions as 12.5-14 a in hydrocarbons and 10 A in THF. 

Introduction 

Recent investigations [l] have shown the reactions of Et,GeM (where M = 
Li, Na, K) with benzyl chloride in hydrocarbons afford E&Ge and benzyl radi- 
cals and show appreciable cage effects, which is not typical of free-radical reac- 
tions [2]. This is also the case for the reaction of benzyl chloride with butyl- 
lithium where the anomalous cage effect is associated with the fact that butyl- 
lithium participates in the reaction as a hexamer [S] . No data are available in 
the literature about the association of germyllithium compounds. However, the 
ability of lithium atoms in organolithium compounds to form multicenter bonds 
[4] suggests that the pronounced cage effects in the reactions of germyllithium 
derivatives also can be attributed to the reduced reactivity of the organogerma- 
nium radicals due to the association. 

The most direct way to investigate the problem of association of organoger- 
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Fig. 4. The normalized to electron units scatterihg intensities for: 1. benzene: 2. EtjGeLi solution in 
THF (x2 = 0.15); 3. Et3GeLi solution in benzene (x2 = 0.45): 4. EtBGeH solution in benzene (~2 = 0.31). 

0.77 AT’) in THF solution, i.e. the associate diameter (R = 10 A) is less than 
that in benzene or hexane. This is more evidence for the fact that the associates 
have different natures in electron-donor and neutral solvents. 

Conclusion 

Data obtained by various methods give some information about the associa- 
tion of organolithium compounds in solutions [4]. It should be emphasized 
once again that the basic merit of the diffraction method is the possibility of 
observing direct structural effects caused by the aggregation of molecules. This 
feature of the method ensures no ambiguity in the evidence obtained for the 
existence of Et3CeLi associates in solutions, and also the difference in their 
structures in electron-donor and neutral solvents. Further quantitative analysis 
of the data obtained in this work-could allow the determination of the associate 
structure. Work in this direction is in progress. 
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