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Despite being driven by quantum processes, most synthetic molecular machines exhibit classical kinetics,
whereas operation by quantum tunnelling is largely elusive. In a recent investigation into the dynamics of
metallocene molecular rotors, we found evidence of quantum tunnelling effects in the rotational spectrum
of 1,1’-ferrocenedimethanol. Metallocenes are organometallic compounds with two nearly parallel rings sur-
rounding a central metal atom. The simplest and best-known example of this group of sandwich compounds
[1] is ferrocene, where two cyclopentadienyl rings freely rotate around a central Fe(Il) atom, adopting stag-
gered or eclipsed configurations. The rotational behaviour and associated energy barrier of these molecules
depends on the substituents introduced to the rings. Bulky groups tend to increase the rotational barrier, often
locking the molecule into specific configurations [2]. However, in some cases, such as phenyl substitution,
unexpected effects like concerted ring rotation can occur [3].

In this contribution, we discuss a topology where a hydrogen bond between hydroxymethyl groups locks the
system into a staggered or eclipsed configuration. We present experimental data from jet-cooled broadband
rotational spectroscopy and discuss theoretical strategies used to interpret the observed tunnelling effects
using complementary quantum chemistry calculations.
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