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Summary

The course of the reaction of the title compound with nickel(0) and platinum(0)
complexes strongly depends on the kind and number of the additional ligands at-
tached to the metal, and a variety of metal complexes can be formed.

A recent publication [1] on the nickel(0)-catalysed cyclo-dimerisation of func-
tionalized dienes prompted us to communicate some results we have obtained
with 2,4-pentadienoic acid methyl ester (I).

Our initial observation [2] was that 1 can be smoothly co-oligomerised with
methylenecyclopropane (2) in the presence of catalytic amounts of di-1,5-cyclo-
octadiene-nickel [Ni(cod),;] to give the codimer 3 and the cotrimer 4 as the main
products [3]. This unexpected behaviour of 1 prompted a study of its stoichio-
metric reactions with some nickel(0) and platinum(0) complexes directed at pro-
viding information about the reactivity and coordinating ability of this diene.
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At 0°C 1 displaces only one cod ligand of Ni(cod), to give 5 as red crystals [4].
Its '"H NMR spectrum is consistent with a n°-bonded 1. The second cod
ligand can easily be replaced by two -triphenylphosphine molecules yielding
red-violet crystals of 6. An X-ray analysis of the similarly prepared complex 7
will be reported elsewhere [5].
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In the presence of one molar equivalent of a phosphine (PPh,, P(C¢H,)3) 1 re-
acts with Ni(cod), even at 0°C with C—C-bond formation to give the syn,syn-bis-
(n3-allyl) complexes 8a, 8b as dark red crystals. For both phosphines only one
isomer was obtained in high yield (>85%) as established by 3'P NMR spectro-
scopy. This is in contrast to corresponding reactions with butadiene and piperyl-
ene [6]. When tricyclohexylphosphine was used as a ligand, n*-allyl-n!-allyl com-
plexes (9a, 9b) were obtained, while in the presence of triphenylphosphine bis-
(n3-allyl) complexes were isolated. It should also be noticed that piperylene gives
a head to head dimer while 1 couples via tail to tail.
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The !3C NMR spectrum of 8a reveals the presence of a mirror plane [7] while
the syn,syn-conformation of the two allyl groups can be deduced from the 'H
NMR spectrum (Jmeso,qnti 10.5 and 11.5 Hz). This observation indicated that a
catalytic cyclo-dimerisation of 1, proceeding via organonickel intermediates sim-
ilar to 5—8, should be possible. We tested this by treating 1 with catalytic
amounts of Ni(cod), /P(C¢H,,); (1/1) at 80°C for 2 h, and this gave a mixture of
five cyclodimers (as established by GLC combined with mass spectroscopy and
subsequent hydrogenation) in the ratio 2.5/67.3/2.3/17.0/6.9. This mixture con-
tained only 2.5% of a disubstituted cyclooctadiene derivative which was de-
scribed in ref. 1. The main products were isomeric vinylcyclohexene derivatives
(H NMR).
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When 2,2'-bipyridine (bipy) was used as ligand, another type of complex was
obtained. When 1 was added to a solution of all-trans-1,5,9-cyclododecatriene-
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nickel [Ni(cdt)] and bipy (1/1) a quantitative yield was obtained of dark green
microcrystalline complex 10, in which 1 is n2-bonded through the di-substituted
CC double bond (IR: »(C=C) 1650 cm™!; 'H NMR: § 4,55—5.57 ppm, free vinyl
group) indicating that in this complex 1 behaves like an activated olefin [8]. '
With additional 1 complex 10 reacts reversibly to give the dark red crystalline 18-
electron complex 11.
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In contrast to Ni(cod),, Pt(cod), reacts with excess 1 in the presence of two
moles of trimethylphosphine to give white crystals of 12 in 78% yield. The
platinacyclopentane structure of 12 was unambiguously derived from spectro-
scopic data [9]. A similar divinylplatinacyclopentane has previously been ob-
tained by treating butadiene with Pt(cod), [10].
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It can be seen from these experiments that the reactivity of 1 can be con-
trolled over a wide range by variation of the metal matrix and that stoichio-
metric as well as catalytic reactions can be achieved under mild conditions.
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