





described above. Keactions were carried out at three ratios:
0.7, 1.5 and 2.1:1. It was found that at all three ratios,
Et.GeC12 is the wajer product, and that yield of Et3GeC1 is far

2
Tess than that obscrved in the Gell,-EtlLi reaction. Thus, neither

EtGeC'i3 or Etzﬁetlz are naturally piedisposed ic proceed further
to EtaGeCl. The idea of ky ¥y (ky,ky.k,) 1s not consistent with
these results. Also, experimental conditions {i.e., rate and
order of EtLi addition, agitation) are demanstrated to be effec-
tive in preventing formation of more highly substituted products.
This strongly suggests that a simple stepwise substitution mech-
anism with EtGeC‘-3 and/or EtZGeCI2 a5 precursors to Et3GeC1 is
not the predominant route to Et3Ge61 in the GeClQ-EtLT reaction.

It is well established that ethyllithium exists as a hexamer
in benzene with slight dissociation to the monomer (Brown, Dicker-
hoof, and Bafus, 1962). Examination of the EtLi hexamer shows
two sets of three ethyl groups with each set in a trigonal arrange-
ment. The possibility of three ethyl groups from the hexamer
simultareously {in effect} exchanging with three chlorines from
GeCI4 presents itself. This idea is structurally reasonable {i.e.,
the arrangement of ethyl groups and chlorines is similar as are
the dimensicns of the EtLi hexamer and the GeCl4 tetrahedron) and
is consistent with the ohserved preferential formation of Et3Geci
at low reactant ratios (see fig.2),.

If the idea of reaction with EtLi oligomer {rather than monomer)
is assumed to be valid, then changing the nature of EtLi from hex-
amer to tetramer should effect some change in preferred reaction
product. This is feund fo be true.

EtLi is tetrameric in tetrahydrafuran (THF) {Brown, 1965).
Using the previously described procedure, reactions between EtLi
in benzene/THF and GeCl, in THF were run at 0.5, 1.5 and 2.5:1
ratios. Although lcwer overall yields were observed, EtzﬁeC12

was found tc be the preferred product at all three ratios.
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The EtLi tetramer is a cube with ethyl groups at opposing cor-
ners {Brown, 1965). Again, if the idea of a “concerted" reaction
is acceptable here, then exchange of two ethy'! groups is the mast
structurally reasonable possibiiity.*

Experimental data have been presented which sirongly indicate
that the GeC14~EtLi reaction in benzene dces not adhere fo its
traditional conception as a classical stepwise substitution reac-
tion. Thus alternate raticnalization seems to be warranted. We
submit that "concerted” reaction befween Gell, and Ztli oligomer,
although provocative, is a statistically (i.e; GeCT4 cellision with
EtLi hexamer is more 1ikely than collision with monomer) and struc-
turally reasonable hypothesis which is consistent with the results

described here.

*Fallowing this hyoothesis, one referee guesticned why Et,le was
not the major product in the reactions of EtGeCl, and " EtLi
hexamer listed above. For £t,Ge to form. the Et&eCl, tetrahedron
must be oriented with ethyl group pointing away from~the EtLi
hexamer, statistically only a one-in-four possibility.
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Pig, 2. Iliastration of proposed mode of

reaction hetween ETLl hexsmer and GeCly

telrahsdoon.
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