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Ethylzinc Iodide

By M. H. ABraHAM and P. H. RoLrE
(The Joseph Kenvon Laboratories, Battersea College of Technology, London, S.W.11)

CONFLICTING results have been reported!—? on the
interaction of diethylzinc and zinc halides, and
on the species obtaining in solutions of ethylzinc
halides. In particular, it has been suggested that
ethylzinc iodide in solvent ether exists as
Et,Zn,Znl,* and as EtZnl.> This latter formula-
tion has also been coupled!,? with the implication
that equilibrium (1), (X = I), lies well to the
right, although work by Dessy and Coe® indicates
that (1), (X = Cl), lies to the left, in solvents
ether and tetrahydrofuran (THF).

Et,Zn + ZnX, = 2 EtZnX (1)

In view of the known existence of alkyl-
magnesium halides, as monomeric RMgX,? we
have thought it of interest to study ethylzinc
iodide, prepared by the action of ethyl iodide on
a Zn-Cu couple.

Addition of NNN’'N’-tetramethylethylenedi-
amine (TMED) to solutions of ethylzinc iodide
in solvents ether and THF, precipitates complexes
which analyse for EtZnI, TMED;* these complexes

are obtained both from freshly prepared solutions
of ethylzinc iodide and from solutions kept for
several days. Addition of TMED to an equi-
molar mixture of diethylzinc and zinc iodide, in
solvent THF, two hours after preparation of the
mixture, gave the complex of zinc iodide,
Znl, TMED,* but if the TMED was added to the
mixture after the latter had been kept for seven
days at 25° the complex EtZnl, TMED* was
once again obtained. Hence it is clear that
equilibrium (1), (X == I), lies well to the right in
solvent THF, and that in THF and also in ether,
ethylzinc iodide cannot be represented as a
mixture of Et,Zn plus Znl,, nor as Et,Zn,Znl,;
the latter is also excluded by our ebullioscopic
measurements.

It is possible that ethylzinc iodide exists as
dimers, (EtZnlI),, rather than as monomers,
EtZnl; however ebullioscopic measurements gave
an association constant for EtZnl of about 1-2,
over a range of concentrations in solvents ether
(at 35°) and THF (at 66°). It is known® that

* Satisfactory analyses were obtained for these compounds.
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traces of air and moisture result in an increase in
the observed molecular weights of alkylmagnesium
halides and trialkylgalliums, and we suggest that
ethylzinc iodide must be largely, if not exclusively,
in the monomeric form, EtZnI, in the above
solutions.

From p.m.r. studies on THF solutions of
ethylzinc iodide and of diethylzinc, we have
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found that the spectrum of the ethylzinc group is
very similar in the two cases. In view of our
other results, this suggests not that the same
species is present (as concluded by Evans and
Mahert from similar p.m.r. spectra in solvent
ether) but that p.m.r. cannot distinguish between
the two systems.
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