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During recent studies on catalysis of organic reactions by metalsl’2 we
have reported that the presence of small amounts of nickel complexes in the re-
action between l-alkynes (I) and triisobutylaluminium gives rise to the forma-
tion of a " head-to-tail " dimer, (E)-2,4-dialkyl-1,3-butadiene (V), and of tri-~
alkylbenzenes, whose relative yields are depending on the experimental conditions
adopted.lThe high selectivity of this nickel-catalyzed dimerization of l-alkynes
had suggested the use of this reaction as a synthetic route to optically active
2,4-dialkyl-1,3-butadienes of trans configuration, not otherwise available.2

In this context we have explored the influence of other soluble transition
metal salts on the reactions between aliphatic 1-alkynes and triisobutylalumin-
ium to check their eventual applications for preparative purposes.

The reactions were carried out in nentane at 25°C. The catalyst was pre-

i at -20°C; the

3
alkyne was added to this mixture within 5 minutes. After 40 h3 the reaction

pared by adding the metal salt to a pentane solution of AlBu

mixtures were hydrolysed with diluted sulphuric acid and the organic products,
extracted with pentane, were analyzed by GLC. All the unknown compounds were i-
dentified through their IR, NMR and mass spectra.

The data obtained had shown that the course of the reaction is drastically
changed in relation to the nature of the metal salt employed as catalyst (Table).

In particular the presence of catalytic amounts of FeCl, enhances the alkylative
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properties of the organoaluminium compound. In fact, whereas the not-catalyzed
reaction afforded in low yields the carbalumination products III and IV with

a small prevalence of this last olefin,3 in the presence of FeCl_, the l-alkyne

3
is completely converted with high regiospecificity into III and 2,4-dialkyl-4-

isobutyl-1,3-butadiene (VI), together with small amounts of the reduction prod-
uct (II) and of trialkylbenzenes VIII and IX (Table). Moreover linear trienes
( C22H40’ 28HSO’
from the aluminium alkyl, are recovered too. The yields of the products are de-

ca 12% ) and tetraenes ( C ca 7% ), containing the isobutyl group

pendent on the molar ratio AlBu; to I : increasing this ratio decreases the for-
mation of the cyclotrimers while increases the yields of both III and VI.

On the contrary I is essentially converted into 1,3-dialkyl-4-isobutyl-
1,3-butadiene (VII) in the presence of Mn(acac)3 : from the reaction mixtures,
small amounts of the alkene II ( 5% ) and of trialkylbenzenes are recovered too.
Even in the manganese-promoted reaction the yields of VII seem to be depending
on the molar ratio AlBui to I and on the structure of the acetylenic substrate.
The conversion of 3-methyl-1-pentyne into VII occurs in fact with lower yields
with respect to that of the 1-hexyne ( Table ).

Although the occurrence of alkylative processes seems to indicate that
alkyl transition metal species are to be invoked in these metal catalyzed reac-
tions, at present the rationalization of the data appears to be unwarranted.

The results obtained indicate a high selectivity of the reaction towards
the formation of compounds having different structures and defined stereochem-

istry in relation to the different nature of the transition metal atom (Scheme).
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The use of these reactions for the synthesis under mild conditions of
substrates, such as VI and VII, not easily available through conventional meth-

od, is so claimed.
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