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Summary

Alkyliodo-strontium and -barium compounds soh'rated by tetrahydrofuran
RMI-(C4HgO),, , analogous to Grignard reagents, have been isolated and some
of their properties and reactions are discussed.

Calcium will form organometallic compounds that are analogous to
Grignard reagents [1] and studies of the reactions of these species with a
variety of organic compounds have been carried out [2]. Reactions of alkyl
halides with metallic strontium or barium have been reported not to give
organometallic products [3]. Recent work, however, has indicated that alkyl-
iodobarium species can be prepared in solution in low yields [4] and that aryl
compounds of strontium can also be isolated [5].

We have prepared and isolated in good yields alkyl derivatives of both
strontium and barium of the general formula RMI(THF),, (M = Sr, Ba; n = 1-3;
THF = tetrahydrofuran). The compounds in Table 1 are colourless microcrystal-
line solids formed by reaction of the finely divided metal (purity Ba > 99.5%,
Sr > 99%) with the appropriate alkyl halide, RI, in tetrahydrofuran at —78°C in
vacuum. The compounds are very reactive, decomposing slowly in vacuum at
room temperature and rapidly in a moist atmosphere. They are soluble in tetra-
hydrofuran (from which they are recrystallisable) and in 1,2-dimethoxyethane.

IH NMR studies of the species in 1,2-dimethoxyethane or diglyme (60 or
100 MHz; room temp.) show resonances assignable to THF but no resonances
due to H atoms of the alkyl groups could be identified. This may be a conse-
quence of a chemical exchange process, but further studies have been hampered
by the low solubilities, especially at low temperatures. IR spectra of the solids,
though difficult to obtain without some decomposition, show bands arising
from alkyl C—H, coordinated THF (e.g. 1033 £ 1 cm™) and low frequency
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vibrations (e.g. RSrI(THF),, 372-385 cm™) which may arise from »(M—C) or
v(M—O) (cf. Grignard reagents [6]). The structures of these complexes are
probably analogous to the related Grignard reagents [7].

Solvolysis of the freshly prepared compounds by water or methanol gives
hydrocarbon, RH, as the main product. Some alkene, R(—H), and coupled
product, R—R, are also produced and relatively small amounts of other hydro-
carbons are formed (see Table 1). After standing in vacuo at room temperature
decomposition of the solids takes place, so that subsequent hydrolyses yield
differing relative amounts of hydrocarbons. Thus, from E{SrI(THF), the relative
amount of ethane with respect to all other hydrocarbons, especially acetylene,
and, to a lesser extent, methane, decreases with time. The mechanism of the
decomposition and the production of the variety of hydrocarbons is being
studied. Carbide formation is one probable process.

Only low yields of tertiary alcohols are formed by reaction of MeSrI(THF);
with alkyl ketones. With acetone in stoichiometric proportions in. THF between
~78 and —30°C (20 h) 2-methyl-2-propanol (8%) is produced after hydrolysis
and the only major isolable product is unreacted ketone. Most of the organo-
metallic compound is consumed during the reaction and hydrocarbon gas (CHs
and C,Hy) is liberated so that enolisation and reaction with the solvent may also
be taking place. With aryl ketones tertiary alcohols may be produced. Thus with
diphenylketone under similar reaction conditions 1,1-diphenylethanol (up to
69% (24 h)) is formed on hydrolysis. Unreacted diphenylketone or, with
prolonged reaction at room temperature, the secondary alcohol, diphenyl-
methanol, are isolable as minor products. During the reaction some radical
anion is formed so that radical processes must be taking place to some extent.

Reactions of all the organometallic compounds with a variety of organic
functional groups are being investigated and will be reported later.
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