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Complexes of the type [Co(CO)n(P),-n] G104, [COHN (P)a ] CIO4, 
KoH(P), 3 WI0 4 1 t and [CoHX(F), ]ClO, (P = secondary or tertiary phos- 
phine) have been prepared from Co(C104 )* - 6 H, 0 and phosphiue in iso- 
propyl alcohol 

Alcohol solutions of phosphines and cobalt(R) salts containing low- 
coordinating anions exhibit somewhat unexpected chemical behaviour. We 
previously reported that the reaction of phosphines with cobalt(H) nitrate 
gives &rosy1 derivatives [Co(NO)(P), ] (P = secondary and tertiary phos- 
phines) [l} _ We report below some reactions of the isopropyl alcohol 
solutions containing cobalt(R) perchlorate and phosphines, which react with 
s-acceptor ligands to give cobalt(I) derivatives; with molecules which 
tindergo oxidative additions, cobalt(M) adducts are formed. The products 
are those expected if the reacting species were of the type [Co(P), ] * or 
[Co(P), ]’ and this suggests the existence of a potentially general synthetic 
route to cobalt complexes in the oxidation states +l and +3. 

The synthetic procedures are illustrated in Scheme 1 and by the 
following examples. 

When Co(Cl0, )* - 6 Hz 0 is allowed to react in isopropyl alcohol at 
ambient conditions with phosphines in en atmosphere of carbon monoxide, 
cobalt(I) carbonyls of general formula [CO(CO),(P)s_nIClO~ (n = 1,2,3) 

are formed- The rate of formation of the carbonyl complexes is very high with 
relatively small phosphines (HPEt2, HPMePh), and decreases with increasing 
size of the ligands. With large tertiary phosphines, such as PPhJ and PCyX , 
no formation of carbonyls was observed_ Carbon monoxide uptake measure- 

*Towhomconespondenceshouldbeaddresse& 
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Scheme 1 

Co(C104 )* - 6 Hz0 + excess P 

in isopropyi alcohol 

[Co(dienel ( PI31 i 
co + 

F Pf,_“] 

P= secondary or tertiary phosphines 

merits indicate that the cobalt@) briginally present in solution is quantitatively 
transformed into cobalt(I) complexes_ 

Other s-acceptors have been shown to promote the reduction of 
cobalt(I1) to cobalt(L). For example, the reaction of cobalt(II)‘perchlorate 
with conjugated diolefins and phosphines in isopropyl alcohol yields 
[Co(diene)(P)3 ] * complexes [Z] _ Preliminary data indicate that this method can 
also give cationic phosphino-isonitrilo complexes of cobalt(I). The stoichio- 
metry and mechanism of all these reactions have not yet been established, but_ 
it is noteworthy that in many cases GLC analysis of the reaction mixtures 
revealed the presence of acetone, suggesting that isopropyl alcohol is involved 
in the reduction processes. 

If the reaction between cobalt(I1) perchlorate and phosphines is carried 
out in the presence of dihydrogen, slow formation of pale-yellow dihydrido 
complexes [CoH2 (P)4 1’ occurs; again the rate of reaction is very sensitive to 
changes in the phosphine ligands. By this method we isolated as solids the com- 
plexes with the phosphines HPPhz , PMe, Ph and PMe, , but with large tertiary 
phosphines the reaction failed. For the complexes [CoH, (P)4 ] * a cis-arrange- 
ment of the hydrido groups is indicated by the IR spectra, which show two 
bandsinthe1900-2000cm-' region. The compounds are fairly unstable in 
the crystalline state and slowly decompose in solution, probably with elimina- 
tion of H2. If they are dissolved in the presence of a-acceptors, such as CO 
or conjugated dienes, reductive elimination of Hz rapidly occurs to give the 
corresponding cobalt(I) derivatives [Co(CO),(P),]* or [Co(diene)(P)J 1’ 
mentioned above. An alternative route to the dihydrido complexes, and 
therefore to carbonyl or diene derivatives, involves protonation of the 
[CoH(P), ] 133 species by HC104 to give [CoH, (P)4 1’. 

Treatment of the isopropyl alcohol solutions of Co(Cl0, )* with the 
secondary phosphines HPMePh and HPEtPh slowly affords hydrido com- 



pI@x_& of &bdt(III)-of the type [&H(P), ] *+ (u(CoH) at about 1950 cni- ’ ), 
probabl$via ijrotonationofa [Co(P),~+intermediate~The formation ofthese 
d&vat&s is much faster if powdered zinc is present. 

Finally, in th 
6r pseudohatogeti) 

e cqe of diphenylphosphine, addition of HX (X = halogen 
to the system Co(CI0, )* -phosphine in alcohols yields 

hydridti derivatives of cobalt(III) of the type trans-[COHX(P)~ 3’ (Y(COH) at 
about 2000 cm’-’ )_ Detailed discussion of these processes will be presented 
later_ 
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