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Summary 

The xdienecobalt(I) derivatives [Co(diene)(P), 1’ (P = phosphine 
ligand) have been prepared by (1) reactions of conjugated dienes with 
Co(CI04 )2 - 6Hz 0 and phosphine and (2) by treatment of the [CoH, (P)? ] ’ 
compleres with dienes. 

-- 

Oxidation of diene-dicarbonylcobalt dimers has been reported to yield 
diem?tricarbonylcobalt catlons, or, in the presence of triphenylphosphine, 
the corresponding mono- or di-substituted complexes [Co(diene)(CO)3.n- 
(PPh,)n]* (n = 1, 2) [l]. We now find that trisubstituted [Co(diene)(P)3 1’ 
complexes (P = secondary or tertiary phosphine) can be easily obtained by 
two simple methods. 

Butadiene reacts in isopropyl aicohol wrth Co(CIOJ )? -6HZ 0 (or other 
cobalt(I1) salts containing non-coordinating anions) at room temperature in 
the presence of an excess of dimethylphenylphosphine, to give the yellow 
crystalline [Co( butadiene)(PMe, Ph), ] ClO, . An analogous compound is ob- 
tamed from the reaction involving isoprene. The compleses have been 
identified from analytical data (Table l), chemical behaviour, and ‘H NhlR 
spectra. 

Gas chromatography of the thermal decomposition products of the 
complexes reveals the presence of the corresponding diene as a main com- 
ponent, confiiing that there is r-coordination of the diolefin. Treatment 
of the [Co(diene)( PMe2 Ph), ] CIO, complexes with CO causes displacement 
of the coordinated diolefin, with formation of the dicarbonyl derivative 
[CO(CO)~(PM~~P~)~ ]CI04 [u(CO) at 1950and 2000cm-’ ].The ‘H NMR 
spectrum of [Co( butadiene)( PMe2 Ph)3 ] CIO, shows temperature and solvent 
dependence, and this will form the basis of a forthcoming publication. In 
CH, Cl* solution at room temperature the methyl resonance of the phos- 
phines appears as a broad signal centered at ~8.50, while at -20°C two sharp 
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doublets are observed (ratio 2/l) at ~8.72 [J(PH) = 4 Hz] and 77.98 
[J(PH) = 7.5 Hz]. Similar solvent and temperature dependence is observed 
for the isoprene derivative. 

The possibility of obtaining compounds of the type [Co(diene)(P)3 ] l 

by this method appears to depend on the nature of the phosphine. Thus, the 
reaction between butadiene and cobalt( II) perchlorate in isopropyl alcohol 
at room temperature and in the presence of methyldiphenyl- or triphenyl- 
phosphine does not yield any diene derivatives. In contrast, when diphenyl- 
phosphine is used, the complexes [Co(diene)(HPPh, )3 ] l are slowly formed. 
This indicates that the size of the phosphine ligand is a controlling factor for 
the reaction. 

Another simple method of isolating the cationic species [Co(diene)(P)3 1’ 
involves the treatment of the dihydrido derivatives [CoHI (P)4 ] + (P = tertiary 
or secondary phosphine) with the appropriate diene. The procedure is 
illustrated by the following example. 

The comples [CoH(HPPhz)4 1 [2) in ethanol suspension is treated with 
a stoichiometnc amount of perchloric acid to give crs-[CoH, (HPPh, )4 ]ClOa 
[u( CoH) at 1890 and 1925 cm-’ 1. The dihydrido derivative is dissolved in t&m- 
hydrofuran under argon, and addition of an excess of the requisite diene yields 
the complexes [Co(diene)( HPPh, )3 ] CIO, . The cationic derivatives with 
butadiene, isoprene and 1,3-cyclohexadiene were conveniently prepared in 
this way (Table 1). Thermal decomposrtion and ’ H NhlR spectra confirm that 
the compounds contain one molecule of diolefin n-bonded to the cobalt. In 
CHI Clz , all three complexes react with CO at room temperature to give the 
dicarbonyl derivative [COG (HPPh, )3 1’ [u(CO) at 1955 and 2005 cm- ’ 1. 

It is noteworthy that the dihydrido complexes [CoHz (L)(PR, )1 I ’ (L = 
2,2’-bipyridine, l,lO-phenanthroline) are known to undergo a rather similar 
reaction with butadiene, to form the cobalt(I) butadiene derivatives [Co(diene)- 

(L)(PR3 )I+ [31- 
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