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Ethyne n-Orbitals: Discrete or Degenerated?
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Ethyne is a widely used structural motive in molecular electronics due to its conductance properties and
its rigidity. [1] Despite its prevalence in applications, the definitions used to describe the ethyne r-orbitals
are often ambiguous. Based on linear combination of atomic orbitals (LCAO) they are described as two
discrete m-bonds, perpendicular to the other. [2] However, based on topological analysis of electron
localization, the n-bonds are described to be degenerated to a ring or a torus. [3] To our knowledge,
neither has been shown in an experimental setup.
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To clarify this, we are synthesizing a series of bridged molecular rods 1, 2 and 3, which are based on 8,8'-
(ethyne-1,2-diyl)bis(naphthalen-1-ol). A non-conjugated alkoxy chain of variable length connecting the
1,1’-positon of the naphtalenes is introduced to tune the angle between the planes of the aromatic moiety.
From previous works in our group, we learned that phenyl substituted ethynes with helical chirality
possess considerable rotational flexibility. [4, 5] To slow down the racemisation, we employ naphthalenes
instead of benzene.

We aim to compare the conductance measurement of these molecules in a single-molecule break junction
(SMBJ) to investigate the influence of the angle on the conductance properties. For the purpose of
electrode contacting, thioacetyl anchoring groups para to the ethynyl brigde are introduced.
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