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Quantum computers are going to have a transformative impact on our society,
promising to be tremendously faster than any classical computer of today in several
areas e.g. database search and simulating biomolecules. These computers are based on
the quantum bit (qubit) which is a two-level system that cannot only assume the states
|0> or |1> but also any arbitrary superposition of these. Many systems are investigated
as qubits including superconductors, molecular systems, photons and nitrogen-
vacancies in diamonds. The advantage of molecular systems is that they can be
chemically tuned. Changing the molecular backbone of the qubit its static and dynamic
quantum properties can be modified. Although much emphasis is placed on the
tunability of molecular qubits, there exists very few studies that systematically
investigate how molecular systems can be tuned by introducing new chemical groups or
changing the position of chemical groups within the molecule.

Recently, we have studied Gd(trensal) and Yb(trensal) (Figure 1) as molecular qubit
candidates, finding phase memory times of up to 12 ps at 3 K.[1, 2] Herein, we present
how the introduction of various chemical groups, such as methoxy groups (Figure 1,
left) and formyl groups, to the Ln(trensal) ligand scaffold influences the static and
dynamic spin properties of the Ln(trensal) systems. Additionally, the position of these
new groups on the phenyl rings is investigated as an additional way of tuning the
systems (Figure 1, right).
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Figure 1. Left: Structures of Ln(trensal) and its methoxy derivatives Ln(trenovan) and Ln(trenpvan).
Right: Single crystal c.w.-EPR spectra of Yb(trenovan) and Yb(trenpvan).
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