A SURVEY OF COMPUTATIONAL METHODS FOR THE IDENTIFICATION OF PSYCHOACTIVE DRUGS BASED ON SPECTRA
This preliminary study focuses on the structural identification of psychoactive substances through the prediction of their Infrared (IR) spectra using a variety of electronic structure methods. We aim to compare optimized geometries, and predicted spectra, with Density Functional Theory (DFT) and ab initio methods, to determine a reliable methodology for predicting structural and spectral properties of known psychoactive compounds. Currently, density functional theory is the electronic structure method of choice for these studies, but the best functional and basis set is debatable - and many suggestions have been made. In this study, the predicted structures and IR spectra of these compounds are compared to single crystal structures from the Cambridge Structural Database (CSD) and available experimental IR spectra. This research serves as a foundation for leveraging computational IR spectra prediction as a tool for structural elucidation, enabling more precise molecular identification and offering potential applications in the analysis of psychoactive substances in drug development 
and forensic science.
