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Improved Synthesis of Cyclo-olefin Complexes of Ruthenium via
Metallic Zinc Reduction

By Paoro Pertici, GIOVANNI VITULLL* and Lipo Porrit

(Istituto di Chimica Organica Industriale, Universita di Pisa, Nucleo del CNR, 56100 Pisa, Italy, and
tIstituto di Chimica Industriale, Politecnico di Milano, 20133 Milano, Italy)

Summary A simple and efficient method of preparation
of cyclo-olefin complexes of ruthenium is described.

THERE is considerable interest in cyclo-olefin derivatives of
transition metals.! Complexes containing only olefins as
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ligands can be important in homogeneous catalysis.? They
are normally difficult to prepare and the yields are often

low: the classical methods involve Grignard reagents and
u.v. irradiations or Ziegler catalysts.* We report a simple
and widely applicable method for the preparation of cyclo-
olefin complexes of ruthenium via metallic zinc reduction.

7-Cyclo-olefin-ruthenium(0) and -ruthenium(ir) com-
plexes can be prepared in high yields by reaction of cyclo-
diolefins and RuCl,.3H,0 in the presence of zinc dust and
ethanol (Scheme). In a typical experiment a mixture of
cyclo-octa-1,5-diene (10 ml), RuCly.3H,O (0-533 g}, ethanol
(4 ml), and zinc dust were stirred at reflux temperature
under nitrogen for 4 h. Filtration, followed by evaporation
and recrystallisation from n-pentane at —78 °C gave (IV)
as yellow crystals (ca. 509, based on RuCl,). = Similarly,
reaction of RuCl,.3H,0 with cyclopentadiene, cyclohexa-
1,3-diene, and cyclohepta-1,3-diene gave (I) (759%), (II)
(80%), and (III) (50%,) respectively.

The compounds (I)—(IV) were characterised by elemental
analysis, and by comparison of their n.m.r., i.r., and mass
spectra with those of authentic samples.4

A possible mechanism for the formation of ruthenium(0)
compounds, (II) and (IV), involves an intermolecular
hydrogen migration with disproportionation of diene into
triene and monoene.> G..c. of the mother liquor shows
the presence of cyclomono-olefin.

7-Cycloenylic species, (I) and (III), obtained from cyclo-
pentadiene and cyclohepta-1,3-diene respectively, are prob-
ably intermediates in the formation of the ruthenium(0)
complexes.
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