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Tertiary phosphine stabilized homoleptic alkyl and aryl compounds of Fe, Co 
and Ni undergo protonolysis of their M-C bonds with cyclopentadiene to produce 
the corresponding mono-~5-cyclopentadknyl complexes. Initial low reaction temper- 
atures and the presence of phosphine ligands prevent the formation of metallocenes. 
This method allows the easy introduction of various achiral and chiral ligands into 
complexes of this class. 

Cyclopentadienyhnetal carbonyl compounds containing u metal-carbon bonds 
are generally prepared from metal carbonyls [1,2]. To obtain the corresponding 
phosphine complexes the cyclopentadienyl halogen0 carbonyl species are irradiated 
in the presence of phosphine ligands [3]. Treatment of the halogen0 phosphine 
compound with an excess of a Grignard reagent finally produces the u metal-carbon 
bond [4]. Alternatively, the desired iron compound, has been prepared from 
[CpFe(diphos)(NCCH,)Br] (Cp = C,H,, diphos = Ph,PCH,CH,PPh,) [5]. Reac- 
tion of lithium, sodium and potassium cyclopentadienides with transition metal 
halides, MX, (n > 1) gives metallocenes [2]. Thallium cyclopentadienide reacts with 
[FeCl,(diphos)] in benzene to give a good yield of the mono-q5-cyclopen- 
tadienyliron compound, [CpFe(diphos)Cl] [4]. The same product is formed when 
thallium cyclopentadienide is substituted for cyclopentadienyllithium or cyclo- 
pentadienyhnagnesium halides, although the formation of ferrocene becomes more 
important [6]. It was recently reported that reaction of M(acac), (M = Fe, Co, Ni) 
with C,Me,Li in II-IF gave only the mono-$-pentamethylcyclopentadienyl 
acetylacetonates and no metallocenes [7]. 

We now have established that the acidic nature of the ally1 protons of cyclopen- 
tadiene @K, 17) readily allows protonolysis of the M-C bonds in thermally 
unstable homoleptic alkyl compounds of Fen, Ni” and Con. In the absence of 
coordinating phosphine ligands these homoleptic alkyl compounds were found to 
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ate-complex I * in a yield of 60% (Scheme 2). The stable l&electron complex III 
was obtained by oxidation of the intermediate cyclopentadienyl-ate complex II *, 
with either FeCl, or [Cp,Fe][BF,]. 
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SCHEME 2. Reagents: (i) PPh,; (ii) 3MeMgBr; (iii) Cp-H; (iv) FeCl, or Cp*Fe+. 

Spectroscopic data for the 18-electron cobalt compound III were identical to 
those previously published: ‘H NMR (CDCl,): 6 0.06 (d, 2Me, J(PH) 6 Hz); 4.45 

(s, CP) ppm w131. 
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* The formulae of I and II merely reflect the stoichiometry of the reaction and are not neccessarily the 
actual structures of the species in solution. 


