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Popular quantum chemical methods offer a good compromise between computational cost and accuracy but the search for improved approaches is still ongoing. This is of particular importance if a broad range of properties are considered. The talk presents our efforts in this context to develop physically sound and numerically well behaved density functional approximations which provide simultaneously accurate molecular (crystal) structures as well as inter- and intra-molecular interaction and reaction energies. We apply standard GGA components in global hybrid functionals with a relatively large amount of non-local Fock-exchange.

In order to correct for the annoying basis set superposition error and to account for the important long-range London dispersion effects, our well-established atom-pairwise schemes are used. Pre-defined Gaussian atomic-orbital (AO) basis of modified DZ Ahlrichs-type available for almost all elements are employed.

Together with the recently proposed HF-3c method (minimal basis set level) and our very accurate double-hybrid/'large AO basis' approach, the new composite scheme termed PBEh-3c (DZ level) form a hierarchy of accurate and robust general purpose electronic structure approaches. Very detailed benchmarks for the huge GMTKN30 energy database, supramolecular non-covalent interactions as well as molecular structures are discussed.

The tests conducted for molecular crystals in periodic calculations of structures (including cell volumes) and sublimation energies indicate  good accuracy of PBEh-3c competitive to more expensive plane-wave based approaches.
