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Source: © Paul Reid/Ikon Images

Peter W. Roesky & Manfred M. Kappes co-workers, Nature 2023

First time Cyclic sandwich compounds

An early drawing of ferrocene. 
E. O. Fischer and R. Jira J. Organomet. Chem. 2001

The classic sandwich: Ferrocene

2



 The first two independent syntheses of ferrocene (1) 
are noteworthy because two research groups both suggested the 
same incorrect formula 2

Ferrocene was discovered by accident 
twice

The first synthesis occurred in the late 
1940s at Union Carbide, where 
cyclopentadiene vapor created a 
"yellow sludge" that clogged an iron 
pipe. Eugene O. Brimm later found 
the sludge to contain ferrocene.

The second time was around 1950, 
when Samuel A. Miller, John A. 
Tebboth, and John F. Tremaine, 
researchers at British Oxygen, were 
attempting to synthesize amines from 
hydrocarbons and nitrogen in a 
modification of the Haber process.
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Publishing the wrong interpretation of 
experimental data can result in an 
immediate horde of chemists feeding 
on the error like vultures. On rare 
occasions, this phenomenon can open 
up an entire new field of science — 
and the structure of ferrocene is a case 
in point.

Submitted July 7, 1951

Submitted August 7, 1951
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The Miller paper was sandwiched 
between the 'first' paper and the 'right' 
paper — this was especially 
unfortunate for Miller and co-workers 
because their work had actually been 
completed in 1948 before Kealy and 
Pauson had even begun their research.

Nature Chemistry, 2016



February, 1952
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Crystals of ferrocene after purification by 
vacuum sublimation 7Clearly, Kealy and Pauson's paper was wrong but seminal!



X-ray crystallography proved beyond doubt that ferrocene was a sandwich
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The name 'ferrocene' first appeared in Woodward's second C10H10Fe paper in 1952 

(suggested by one of his postdoctoral students, Mark Whiting)

Dipole-Moment Modulation in Ferrocene

Michal Dušek

Little extra…



Ferrocene derivatives have been investigated as drug candidates for 
several medical conditions
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Left: Pauson, holding the pointer, mid-1950s. Photograph courtesy of Hilary Pauson. Right: Kealy 
at his graduation, Manhattan College, June 1950. Photograph courtesy of Mary Kealy and Kiki née 
Kealy Comerford.

Protagonists of the ferrocene story: Peter L. Pauson, Ernst Otto Fischer, Geoffrey Wilkinson, and 
Robert B. Woodward.
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Ernst Otto Fischer and Franz Hein 
talking to each other at Hein’s farewell 
symposium in Jena in September 1969 
(shown in the background is Professor 
Rudolf Taube).

Geoffrey Wilkinson and Ernst Otto Fischer 
dancing at the final reception of the Conference 
on Organometallic Chemistry in July 1974 in 
Ettal (photo courtesy of Professor Wolfgang 
Beck).

The legacy of the ferrocene story is manifold: 
(1) Publication of an erroneous interpretation of otherwise plausible and high-quality 

experimental data may result in a paradigm shift and novel concepts. 
(2) International competition is always stimulating and accelerates the development of a 

new field.
(3) Application of a discovery may take some time, but eventually “a solution always 

finds a problem” in chemistry.

Thank you! 11

Geoffrey Wilkinson and Ernst Otto Fischer was awarded 1973 Chemistry Nobel prize for Sandwich compounds
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