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Tetracarbonylallyliron Cations. A Synthetic Route to 2-Substituted 
Butadiene Complexes 

By DOROTHY H. GIBSON,* R. L. VONNAHME, and J. E. MCKIERNAN 
(Department of Cftemistvy , University of Louisville, Louisville, Kentucky 40208) 

Swnmavy Tetracarbonylallyliron cations have been pre- 
pared by electrophilic addition to tetracarbonyltetra- 
methylalleneiron ; deprotonations of the salts are attended 
by loss of CO resulting in the formation of tricarbonyl- 
butadieneiron derivatives with 2-substituents. 

COMPOUNDS reported to contain carbonium ion ligands 
bound to an iron carbonyl moiety fall into two general 
c1asses:l (i) those in which iron can attain the krypton 
configuration (n pentadienyl or homopentadienyl com- 
plexes) and (ii) electron deficient systems (n-ally1 corn- 
plexes). Data concerning n-ally1 carbonium ion com- 
plexes in which iron can attain the preferred inert gas 
configuration are sparse; the first example of such a com- 
pound appears to be the unstable adduct formed between 
tetracarbonylbutadieneiron and HCl. This adduct de- 
composed into the known3 covdent chloride upon treat- 
ment with aqueous acetone. 

We report the preparation of salts having the general 

structure (I) by electrophilic addition to tetracarbonyl- 
tetramethylalleneiron (11) Treatment of (11) with HBF, 
in acetic anhydride followed by precipitation in cold ether 
affords (Ia) as a fine yellow powder in nearly quantitative 
yield. Recrystallization from dichloromethane provides 
yellow needles which decompose without melting when 
heated above 100°.t The i.r. spectrum of the salt (CH,C&) 
exhibits v(C=O) at  2140, 2095, 2050, and 2015cm-l and 
the n.m.r. spectrum [(CD,),CO] exhibits singlets at r 4.33, 
7.60, and 7.70 with relative areas 1 : 6 : 6, respectively. 

Friedel-Crafts acylation of (11) in dichlorornethane 
solution, as described for tricarbonylbutadieneiron,6 followed 
by precipitation in cold ether provides the corresponding 
acetyl (Ib) and benzoyl (Ic) derivatives as their AlC1,- salts. 
The i.r. spectra of these also shows 4 bands in the region 
2000--2150cm-1. The values for the C=O stretching 
vibrations in these salts are thus in agreement with the 
values obtained for other iron carbonyl carbonium ion 

Contrary to the suggestion' that systems 
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containing n-ally1 ligands with anti substituents might be 
unstable if four additional ligands were bound to iron, the 
tetracarbonylallyliron cations with anti methyl substituents 
are comparable in stability to their tricarbonyl-cis-n-penta- 
dienyl analogues.6 

Deprotonation and loss of a carbon monoxide ligand 
occurs upon slight warming of (Ia) in acetone solution to 
give tricarbonyl-2,Pdirnethylpenta-l,3-dieneiron4 (IIIa) . 
Similar treatment of the acylated salts provides (IIIb) and 
(IIIc) in 60% overall yield. The n.m.r. spectrum of (1IIb)t 
[(CD,),CO] exhibits singlets at T 7-49, 7.92, 8.52, and 8.84 
and doublets at 8-30 and 8.45; (IIIc)? (CD,),CO exhibits 
multiplets a t  T 1.80 and 2.20, singlets at 7-98, 8.62, and 
8.67 and a pair of doublets centred at T 8-22. Work on 
other tetracarbonylallyliron cations is in progress to 
establish the generality of this route to 2-substituted 
butadiene complexes. 
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j -  Satisfactory analytical data have been obtained on this compound. 
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