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METHYLENEDIMAGNESIUM DIBROMIDE AS PRECURSOR OF METAL CARBENE COMPLEXES,
PREPARATION OF TITANACYCLOBUTANES.
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Abstract. The reaction of CHp (MgBr)p with CppTiCly gives a titanium methylene complex which, simi-
lar to Tebbe's reagent, forms four-membered titana-heterocycles with alkenes and alkines,
Methylene di~Grignard reagents were first prepared in 1926 by EmschWJ.ller.1 Their synthesis
was considerably improved by Cainelli et al., who also investigated their application in carbo-
nyl-methylenation reactions 2 It occurred to us that these reagents might open a direct access to
transition metal carbene complexes, a class of compounds which for a variety of reasons currently
draws much attention 3 A communication by Eisch and P:Lotrowsk14 on the application of a methy-
lenedizainc reagent for the preparation of the analogue Cp2T1CH ZnX (THF)x of Tebbe's reagent,

2 2
Cp2T1CH2AlClMe2,3a prompts us to report our preliminary results on the reaction of CH2 (MgBr)2 (1

~n

with sz’I'J.Cl2 (2), 1n the presence of alkenes or alkines, titanacyclobutanes or titanacyclo-—

butenes, respectively, are formed

According to Caanelli at al.,2 1 can be obtained in 50-60% yield by the reaction of dibromo-
methane with magnesium amalgam in ether/benzene (ca 1 1) When 1 molar equivalent of 2 was added
to a solution of 1 in ether/toluene at -20 OC, a dark red colour developed which i1s indicative of
a Tebbe-type complex such as 3 With crude 1, which contains ethylene (4a) and propylene (ﬁ_lg_} as
byproducts from the formation reaction, the titanacyclobutanes Sa and 5b were formed dJ.rectly.5
This complication could be largely suppressed by evaporating the reaction mixture containing 1 to
dryness before addition of‘g'and of an alkeneli, under these conditions, no 5b and only traces of
Ez (presumably derived from ethylene which 1s formed by decomposition of 29 were observed. After
evaporation of the reaction mixture, the titanacyclobutanes ég—E_g_were 1dentified by their NMR-
spectra 1n toluene—dg, and, in the case of 3d and 5e, by reaction with Br, to give 6d_and 6e,

2
respectively. Reaction of ’.lw:u.th PhC=CPh gave 1:10
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The reaction of‘$~w1th CPZZrCl at -20 % gave so far less clear-cut results. A rapid reac-

2
1
tion analogous to that of 2 was indicated by the disappearance of the "H NMR signal of‘éi(é =

-2.75 ppm, bs, wL2 ca 20 Hz, THF—d8) and formation of a precipitate which reacted with Me3SnC1 to

C=CH,, however, 1t did not react with alkenes and did

C=0 to give Ph2 5
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