572 PRELIMINARY NOTES

Diethylbis{dipyridyl)cobalt. A butadiene dimerization catalyst

Dimenization of butadiene to 3-methylhepta-1,4,6-triene by use of mixed
catalyst systems containing cobalt compounds and triethylaluminum has been
reported’3. In these catalvst svstems, the formation of an ethylcobalt complex was
postulated as the reaction intermediate! but no such compounds have been isolated
owing to the instability of carbon-cobalt 6-bonds. Synthesis of alkyvicobalt complexes
with several stabilizing ligands have been reported by Schrauzer and ohnle?,
Dolphin and Johnson®, Yamazaki and Hagihara?, and King3. \WWe have found that
z,2’-dipyvridyl 1s an excellent stabilizing ligand for organotransition metal complexes
and have succeeded in the isolation of s-ethyvl dipyridvl complexes of iron and nickel
which catalvze the cvclooligomerization of butadiene®.

We wish to report now the preparation of a similar crvstalline ethyvlcobalt
complex which has the same catalvtic activity for inear dimerization of butadiene
as the mixed catalyst system®.

The complex was obtained by the reaction of cobalt(III) acetvlacetonate,
z,2’-dipyrdyl, and diethylaluminum monoethoxide in ether at —i0 ~ 10°. The
needles separated out of the reaction mixture were washed repeatedly with ab-
solute ether or hexane under rigorous exclusion of oxygen. The vield of the complex
based on Co{acac); was ca. 85 ;. The complex 15 very air-sensitive and slightly soluble
in benzene, ether and some other organic solvents. The electreonic absorption spectrum
of the benzene solution has absorption maxima at 585 mu (¢ 3900) and at goo mu
{e 1100}. The results of elemental analysis, pyrolysis, and the reactions with water,
alcohol and iodine were in agreement with the formula, Et.Co(dipyv).. (Found: C,
66.x6; H, 6.32; Co, 144 C.;H. N Co caled.: C, 67.15; H, 6.05; Co, 13.74%.)

The reaction of the complex with iodine in benzene gave a reddish-brown
compound, the iodine content of which was 39.819; {(caled. for C,,H;(N,Col,,
40.60 %)

The compiex begins to decompose zround 50°. Ethane and ethyvlene in a ratio
of ca. 2:1, trace amounts of hyvdrocarbons higher than C; and a residue were obtained
by heating up to 160°. The volume of the gaseous products amounted to I.4 moles/
mole of the complex. The reactions with water and alcohol gave only ethane. \We
tentatively propose the structure of the complex to be as shown in Fig. 1. The cis
structure Is the alternative.

CaHs
Fig. . Structure of Et.Co(dipyv). {trars form}.

Dimerization of butadiene with a catalvtic amount of the isolated complex was
carried out in benzene at 50° and 3-methylhepta-x,4,6-triene was obtained as the main

J- Orgarometal. Cihem., 6 (1960) 572-573



PRELIMINARY NOTES 573

product. The product of butadiene-1,1,4,4-4, dimerization was confirmed by its NMR
spectrum together with other evidence to be 3-methyl-d,-hepta-1,4,6-triene-1,1,4,7,7-
ds. The NMR spectrum of the deuterio-methylheptatriene as compared with that of
3-methylhepta-1,4,6-triene indicated the absence of the doublet (z S.go) assigned to
the methyl protons, the change of the sextet (r 7.135) into the doublet assigned to H*
and the simplification of the multiplets of vinyl protons. The result suggests that the
hydrogen transfer in the linear dimerization of butadiene by the cobalt complex
catalyst occurs only at 1- and 4-positions of butadiene.

D.C-CH—CH-CD, —- D.C=CH~CH*-CD=CH—CH=CD,
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Halogenated organotin compounds as CXz2 transfer agents

\We have expended considerable effort on studies of the CX, transfer reactions
of phenvl{trihalomethyl)mercury compounds?, and it seemed of interest to evaluate
trihalomethyvl compounds of other metals as dihalocarbene sources. The earlier work of
Clark and Willis? showed trimethyl(trifluoromethyl}tin to be a source of CF, at 140-
150°. This suggested that other trthalomethyltin compounds should undergo thermal
z-elimination of trimethvltin halide to give dihalocarbenes, and we chose to commen-
ce our investigation of this aspect of halomethyl metal chemistry with a study of tri-
methyl(trichloromethyl)tin and trimethyl{bromodichloromethyljtin. The preparation
of the former was accomplished in 62 9 vield using the reaction of trimethyltin chlo-
ride with trichloromethyllithium3-3 (eqn. 1). A route to (CH;);SnCCL,Br was provided

(CH,),SnCl + LiCCl, —*°" _, (CH,);SaCCl, -+ LiCl (1)
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