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Taming Metal Complexes and their excited states for
optoelectronics via molecular and supramolecular
approaches

Abstract

Luminescent compounds are attracting a great deal of
attention also due to their appealing application in real-
market technologies, such as electroactive materials in
light-emitting devices (e.g. OLEDs) as well as photoactive
bio-imaging and theragnostic agents, amongst others. In
this framework, achieving bright emission in the red and
near infrared (NIR) region is intrinsically highly challenging
and efficient red/NIR light-emitting devices are still scarce
to date, despite their importance in fields such as displays,
biomedical devices for phototherapy and
telecommunication technology.!¥! In the first part of the
talk, our most recent results in the field will be presented
that are mainly based on dinuclearization strategies to
finely modulate both ground and excited states in
phosphorescent transition metal complexes.”l On one
hand, selective management of the excited state mixing
between singlet and triplet manifolds enabled the
preparation of highly emissive red heterobimetallic Irlll/MI
complexes. Their successful application as
electroluminescent materials in solution-processed light-
emitting electrochemical cells (LECs) allowed to achieve
external quantum efficiency up to 6%: one of the highest
to date for red LECs.3*1 On the other hand, Cu(l) complexes
are an attractive alternative to those based on rarer and
more expensive Pt-group metals. To date, Cu(l)-based
emitters typically display luminescence from blue to
orange, while achieving deep-red to near-infrared (NIR)
emission is still very difficult. In this framework, we will
present a series of novel bimetallic Cu(l) complexes that
display NIR luminescence with maximum emission, lem,
max up to 790 nm. In the X-ray structure, the compounds
show a doubly locked architecture involving two p-p
stacking interactions that helps to mitigate excited-state
guenching processes and structural flattening that typically
occur in Cu(l) emitters. For the first time, stable Cu(l)-based
NIR electroluminescence (EL) is demonstrated with IEL,
max up to 756 nm in LECs.! Finally, we will turn our
attention towards the use of supramolecular weak
interactions, such as p-p stacking and metallophilic d3.--d?
interactions, to fine tune and control the emission and
aggregation properties of self-assembled Pt(ll) complexes
in- and out- of their equilibrium.®
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