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The most popular applications for long acenes such as tetracenes and pentacenes are organic
optoelectronics. Long acenes are among the highest performing materials in transistors, and
their unique electronic structures makes them strong candidates for singlet fission. These
applications prioritize molecular stability, rendering problematic their reaction chemistry,
including as dienes in cycloaddition reactions. Nevertheless, their cycloaddition reactions,
particularly with singlet oxygen as a dienophile, are often rapid, clean, regioselective, and
require only light and O to proceed. This talk will summarize work by our group over the past
several years that highlights how chemical structures of long acenes influence many aspects of
these reactions, including their kinetics, products, and impact on spectroscopic features such as
luminescence. Our physical organic approach to understanding acene-'O; reactivity has
revealed substitution patterns on long acenes that yield large yet predictable variation in
spectroscopy, reactivity, and product structure. This talk will also relate these structure-property
relationships of acenes to applications in luminescent nanomaterials for sensing singlet oxygen,
photodegradable materials for drug delivery, and novel approaches to long acenes that resist
direct photooxidation.
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