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Abstract 

The cathodic behaviour of both anhydrous nickel- 
(II) perchlorate and of the nickel(II)-triphenyl- 
phosphine system in the presence of a variety of dif- 
ferently activated olefins has been investigated in 
acetonitrile. A combination of electroanalytical 
and spectrophotometric measurements have made 
possible the synthesis and the characterization of 
various nickel(O) and nickel(I) complexes. 

phosphine-olefin coordination shell and found [2] 
that the triphenylphosphine-acrylonitrile pair is 
well suited to this purpose. 

On the basis of these results, we have studied 
the cathodic behaviour of nickel(H) in the presence 
both of PPh3 and of a number of olefins exhibiting 
various degrees of activation towards coordination 
to metal centres [3]. 

The employed electroanalytical tools have also 
made it possible to demonstrate that a purely (see 
text) olefinic ligand coordination shell is able to 
stabilize only the zero oxidation state and not the +l 
one. Two different situations are observed when 
a mixed coordination sphere PPh3-olefin is made 
available to the metal centres. 

Experimental 

Chemicals 

Moderately activated oletins such as ethyl acryl- 
ate and acrylonitrile stabilize the +l oxidation 
state with respect to the zero and +2 ones, while 
very activated olefins (like diethyl fumarate, di- 
ethyl maleate and fumaronitrile) act in the opposite 
way. 

All the chemicals employed were of reagent grade 
quality. Acetonitrile was further purified by distil- 
ling repeatedly from phosphorus pentoxide and was 
stored on molecular sieves (3 A) under nitrogen 
atmosphere. The supporting electrolyte tetrabutyl- 
ammonium perchlorate (TBAP) was prepared from 
perchloric acid and tetrabutylammonium hydroxide, 
recrystallized from methanol and dried in a vacuum 
oven at 50 “C. 

Introduction 

We previously reported on the influence of the 
nature of tricovalent phosphorus ligands on the rela- 
tive stability of nickel(II), nickel(I) and nickel(O) 
in acetonitrile [l] . As to the problem of the stability 
of nickel(I) towards disproportionation to nickel- 
(II) and nickel(O), we concluded that this stems from 
a proper balance of u-donor- wacceptor properties 
of the phosphorus ligands present in the coordination 
sphere of the metal. 

Stock salutions of anhydrous Ni(I1) perchlorate 
in acetonitrile were prepared by anodic oxidation 
of metallic nickel in TBAP-acetonitrile solutions, as 
previously described [4]. Triphenylphosphine was 
crystallized from methanol and stored in a vacuum 
oven in the dark. 

Nitrogen (99.99%), previously equilibrated to the 
vapour pressure of acetonitrile, was used in the 
removal of dissolved oxygen. 

Apparatus and Procedure 

More recently, we became interested in testing 
the possibility of stabilizing nickel(I) by a mixed 

Voltammetric and potential-dependent chrono- 
amperometric experiments were carried out in a 
three-electrode cell. The working electrode was a 
platinum sphere or a glassy-carbon disk surrounded 
by a Pt-spiral counterelectrode. The potential of the 
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