HRMS, 28th Colloquium, Dijon, France, Aug. 28 - Sept. 1, 2023

UNLOCKING THE MYSTERIES OF ETHANOL TRIMER THROUGH BROADBAND ROTATIONAL SPECTROSCOPY AND COMPUTATIONAL STUDIES

S. I. MURUGACHANDRAN, I. PEÑA, Department of Chemistry, King’s College London, London SE1 1DB, UK; A. M. LAMSABHI, M. YAÑEZ, Departamento de Química, C-9, Universidad Autónoma de Madrid, Cantoblanco, 28049, Madrid, Spain; M. E. SANZ, Department of Chemistry, King’s College London, London SE1 1DB, UK

The study of hydrogen-bonded complexes in the gas phase aims to advance our knowledge of the intermolecular forces at play in these systems. To this end, ethanol clusters are of particular interest as archetypes of the interplay between hydrogen bonding and London dispersion forces. Here we present an investigation of the conformational preferences of ethanol trimer using computational methods in combination with broadband rotational spectroscopy. The potential energy surface of ethanol trimer has been investigated through DFT and ab initio calculations and the lowerenergy conformations are predicted to have the -OH groups forming a hydrogen bonded cyclic structure. From the analysis of the rotational spectrum, four complexes of ethanol trimer have been identified, arising from four distinct families dependant on the monomer conformation. All isomers display O-H· · ·O hydrogen bonds between the three hydroxyl groups, where each hydroxyl group simultaneously acts as hydrogen bond donor and acceptor. In all complexes the O-H· · ·O bonds form a six membered ring and the -CH_2CH_3 tails of ethanol arrange themselves above and below the plane, simultaneously maximising van der Waals interactions and minimising steric repulsion. The potential energy surface, assignment and conformational preferences of ethanol trimer will be discussed.

p-number: p179 Submitted on Thu, 15 Jun 2023 14:07:48 +0200