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Abstract

| will present our work on Al to accelerate and improve the accuracy of organic chemistry
simulations at the quantum chemical level. This allowed us to discover new chemical
phenomena such as roaming in Diels-Alder reaction, where the diene is orbiting around the
fullerene Ceo.[1] In addition, we could revise the understanding of the bifurcating pericyclic
reaction mechanism, which we show is stepwise instead of concerted as believed
previously.[2] We also reveal the role of the near-lying Cope-rearrangement transition state
on the outcome of the bifurcating pericyclic reaction. In addition, we corrected experimental
geometries and thermochemical measurements with our out-of-the-box methods. The power
of our Al methods extends to uncovering interesting phenomena in the photochemical organic
reactions too, such as long-time oscillating behavior in the cis-trans photoisomerization of
azobenzene.[3] All of these developments are enabled by the range of our Al methods,[4-5]
most of which can make predictions faster and more accurately than popular DFT approaches
such as B3LYP/6-31G*. They are accessible to the research community via our open-source
software package MLatom[6] and online cloud computing platform.
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Figure 1. Our Al methods can provide faster and more accurate predictions than standard
DFT.[7]
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