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Recent advancements in quantum chemistry and computa=onal techniques have 
enhanced our ability to understand and predict organic reac=ons comprehensively. 
We showcase the powerful synergy between experimental findings and theore=cal 
understanding, exemplified by current case studies. 

For diverse organic transforma=ons, such as novel sulfonium rearrangements [1] 
or noncanonical Diels-Alder reac=ons [2], we both elucidate experimental 
observa=ons and predict more effec=ve reac=on pathways by combining density 
func=onal theory (DFT) with wave func=on-based methods. Furthermore, we present 
an alterna=ve approach for rela=vely large (ca 250 atoms) molecules, which are 
challenging for standard DFT structural op=miza=on. For such systems, we integrate 
several GPU and CPU-based tools in a highly efficient way, enabling us to perform the 
necessary structural op=miza=on without loss of accuracy. 

Overall, we propose a cyclic itera=ve strategy for refining organic reac=ons that 
combines calcula=ons, experiments, and further calcula=ons. Our in-silico 
inves=ga=ons explain experimental evidence while providing new insights for 
subsequent experiments and computa=ons.  
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