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Crown ethers stand as one cornerstone molecular class in host-guest Supramolecular Chemistry and constitute buildingblocks
for a broad range of modern materials. We report here the firsthigh resolution rotational study of a crown ether: 1,4,7,10,13-
pentaoxacyclopentadecane (15-crown-5 ether,15c5). Molecular beam Fourier transform microwave spectroscopya has been employed.
The liquid sample of 15c5 has been vaporized using heating methodsb. The considerable size of 15c5 and the broad range of conforma-
tions allowed by the flexibility of its backbone pose important challenges to spectroscopy approaches. In fact, the ab-initio computational
study for isolated 15c5c, yields at least six stable conformers with relative free energies within 2 kJ mol−1 (167 cm−1). Nevertheless,
in this investigation it has been possible to identify and characterize in detail one stable rotamer of the 15c5 moleculeand to challenge
different quantum methods for the accurate description of this system. The results pave the ground for an extensive description of the
conformational landscape of 15c5 and related cyclic ethersin the near term.
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