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The only existing report on the Brvnsted basicity of ferrccene 

concerns the n.m.r. evidence of its protonation at the iron atom' which 

occurs in a BF3-H,O system, i.e., a medium of markedly high proton-donor 

ability. In view of the high electron density of the cyclopentadienyl (Cp) 

rings, as suggested by both electronic structure and high electronhilic 

reactivity of ferrocene, ring basicity is expected Conelderable. 

Surprisingly, no evidence for such a fundamental interaction has ever been 

reported so far, although an interaction of this kind -JT wca1 be 

involved in such reactions as proton exchange' and acid-catalyzed oxidation,' 

Je have now found evidence, and obtained quantitative data, for 

the acid-base interaction of the Cp rings of ferrocene with a mildly protic 

medium by U.V. spectroscopy. The absorption spectrum of ferrocene changes 

appreciably in the region of 3lC to 380 nm upon addition of trichloroacetic 

acid (0.1 M) in benzene solution, 2s the absorptivity generally increases 

and a slight hypsochronic shift occurs. The reaction is fast as compared to 

conventional mixing times ( < 1 min.); it can be reversed just as quickly 

back to the reactants on addition of a base (piperidine). 

SpectX11 techniques for the evaluation of equilibrium constants 

can be applied to the data by assuming the following interaction 
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Table I 

The Equilibrium Constants (K, at 25'C) for the Acid-Base Interaction of 

Some Ferrocene Derivatives with Trichloroacetic Acid in Renzene Solution 

Ferrocene Derivative x’ 

1-r 1.54 2 0.05 -253 -+ 6 

Ethyl 0.10 + 0.01 -208 _+ 2 

l,l'-Dimethyl O,C65 ? 0.005 -149 f 2 

l,l'-Diethyl 0.057 k O.OOj -160 2 3 

l,l'-Trimethylene 0.045 ? 0.008 -172 2 2 

1,2-Diethyl 0.0077 -+ 0.0002 -162 + 7 

a Dimensionless, 

b These data were obtained in this Laboratory by M. 

Castagnola in connection with related studies. The 

13, 
f vtllues are in mV s S.C.F.; sign convention 

according to W.M. Latimer, "Oxidation Potentialsl', 

2nd Ed., Prentice Hall, Pew York, N.Y., 1952, for 

the reaction CpzFe x Cp2Fe+ + e. 

involved in the difference in electronic structure between oxidation states, 

is centrally located relative to both rings. 

In view of the possible role of the observed acid-base interaction 

in the mechanism of H/D exchange, we have reinvestigated the kinetics of 

this reaction' and confirmed previously published data.' Since the acid-base 

interaction we measure is faster than H/D exchange, it cannot consist of a 

a-adduct formation and may only be part of the pre-equilibria preceding the 

slow substitution step. The structure of the protonated species in these 

pre-equilibria will be the object of further investigations. 
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