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Organic molecules where the first excited singlet state is lower in energy
than the first excited triplet state hold great potential as emitters in the
next generation of light emitting diodes. These molecules that violate
Hund’s rule of maximum spin multiplicity roughly fall into two classes:
azaphenalenes and polycyclic non-alternant hydrocarbons. We have re-
cently uncovered several molecular design rules for the latter class using
a combination of high-throughput screening and conventional substituent
strategies. Here, I will discuss the resilience of the inverted singlet-triplet
gaps when we go beyond vertical excitation energies, and how this affects
our approach to molecular discovery. This includes adiabatic excitation
energies, and ensemble-averaged properties that let us include the effect
of temperature. This improved understanding of singlet-triplet inversion
is important as we explore molecules that can be applied as molecular
emitters.
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