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Abstract 

COAX reacts with potentially polydentate phosphines such as PhzPpy (2-(diphenylphosphino)pyridine), 
t-dppv (puns-1,2-vinylenebis(diphenylphosphine)), dppa (bis(diphenylphosphino)amine) and dpmp 
(bis((diphenylphosphino)methyl)phenylphosihine) to give Co,(CO)& (L=Ph,Ppy and t-dppv), 
Coz(CO),(dppa) and Coz(CO)s(dpmp) where the ligands behave as mono-, di- and tridentate,respectively, 
vikthe ionic intermediates’[Co2(C0)3~][Co(C0)4] (L= Ph,Ppy and t-dppv) and [COUP P][Co(CO),] 
(P P = dppa and dpmp). All the compounds have been characterized by elemental analysis, IR, electronic, 
‘H and 31P NMR spectroscopy. 

Introduction 

The reactions of dicobalt octacarbonyl with Lewis 
bases give rise to different products, depending on 
the nature of the base and reaction conditions. With 
monodentate phosphines the usual initial product is 
[Co(CO),_,IJ[Co(CO),] [l], where the value of n 
is dependent on the base [2]; most usually n =2. 
This salt can be converted to the dinuclear species, 
Co,(CO)s_,L, by heating in refluxing benzene. Much 
of the interest in the substitution reactions of cobalt 
carbonyls stems from modification of the hydrofor- 
mylation catalyst HCO(CO)~ with phosphine ligands 
[3]. With bis(tertiary phospgnes) it yields complexes 
of the formula CO~(CO)~(P P) [4]. Few of them have 
been characterized in the solid state and in solution 

[4, 51. 
The present work describes the reactions of 

COAX with nucleophiles such as PhzPpy, t-dppv, 
dppa and dpmp which can behave as mono-, bi- or 
tridentate ligands. 

Experimental 

All manipulations were carried out using standard 
Schlenk techniques under an atmosphere of dry 
nitrogen. CHzClz was dried over and distilled from 

P&&o. Hexane was dried over and distilled from 
sodium benzophenone ketyl. 

*Author to whom correspondence should be addressed. 

Dicobalt octacarbonyl was obtained from Fluka 
and used without further purification. 

The reagents PhzPpy [6], dppa [7], t-dppv [8] and 
dpmp [9] were prepared according to the literature 
and characterized by their IR and NMR spectra. 
The melting points and elemental analyses were in 
good agreement with the reported values. 

Elemental analyses were performed by the 
Microanalytical Laboratory of this Department. The 
cobalt was determined by titration of the Co-EDTA 
complex in the presence of NET as indicator. 

The IR spectra were recorded in the range 
4000-200 cm- ’ on a Nicolet 5DX FT-IR spectrometer 
using Nujol and hexachlorobutadiene mulls between 
CsI windows, KJ3r plates or in CHZCll solution. ‘H 
and 31P NMR spectra were obtained on a Bruker 
WI-I-200-SY instrument. All ‘H NMR chemical shifts 
are relative to TMS. 31P chemical shifts are quoted 
relative to 85% H3P04. The visible spectra were 
recorded on a Pye Unicam SP 8-100 ultraviolet 
spectrophotometer. 

Preparation of c~,(CO)~(Ph~Ppy)z 
To a 30 ml CHzClz solution of Co2(CO)s (2 g, 

5.85 mmol) in a nitrogen-filled 100 ml Schlenk flask 
was added another solution of PhzPpy (3.08 g, 0.012 
mol) in the same solvent. An orange-red solid im- 
mediately appeared, and evolution of CO was ob- 
served. After 29 h, the reaction solution was filtered. 
The resulting orange-red solid was washed with cold 
n-hexane and dried under vacuum. The yield was 
4.28 g (90%). Anal. Calc. for C&28NZ06PZC~2: C, 
59.08; H, 3.45; N, 3.45; Co, 14.51. Found: C, 59.02; 
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repulsive interactions and weaken the metal-metal 
bond 1231. The u+ 6* transitions decrease in energy 
according to Co,(CO)s> Co2(CO)& COY 
(dpmp) > (& or Dsh symmetry) and Cogs> 

Coz(COMdppa) (G, symmetry). 
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