8th - Workshop on Renewable Energy Sources

==Land Nanotechnology: Renewable Fuel Production "L

www.WRENZ2018.ufpa.br

December 101 to 14 2018 — Belém/Pa, BRAZIL Bl WREN 2018 (@) wren8th
Instoguam

COMPARATIVE STUDY OF TEN DIFFERENT LEVEL
THEORY USING THE GIAO METHOD

Authors: Sara Samitha Souza?, Gustavo da Silva do Prado?, Leonardo Buss Wulff?, Thais Forest
Giacomello?, Agnes Jalowitzki Silva? Leandro Leal Rocha De Oliveira?, Anténio Maia de Jesus Chaves
Neto®, Gunar Vingre Da Silva Mota®, Fabio Luiz Paranhos Costa®".

Address: a Departament of Chemistry, Federal University of Goias, REJ Jatai 75801-615, Brasil.
b Natural Science Faculty, Federal University of Para, ICEN UFPA Belém 66075-110, Brasil
*flpcosta@ufg.br

Abstract

Nuclear magnetic resonance (NMR) spectroscopy is one of the most powerful
experimental techniques for obtaining three-dimensional structures of complex
molecules, mainly for the analysis of the relative and absolute configurations of organic
compounds®. We present a new GIAO-HDFT universal scaling factor each one level of
theory and a comparative study in which investigate its ability to predict NMR 3C
chemical shifts with high cost-effectiveness ratio. Considering a set of 22 molecules with
different behaviors (27 different chemical shifts), we got to generate a universal GIAO-
HDFT with a basis set consistent with 6-31G(d) basis set and linear scaling factors using
a “chemical shift — chemical shift” correlation approach. NMR chemical shifts were
computed with ten different level theory using the GIAO method and are given relative
to that of TMS calculated at the same level of theory®. Thus the best a scale factor equation
generated for 6-31G basis set was applying PBE1PBE level that was the dscalc =1.01
dcalc +0.20, where dcalc and dscal are the calculated and the linearly scaled values of the
13C chemical shifts, respectively). In order to achieve widespread application of a scaling
factor to GIAO-HDFT 3C chemical shifts, it is desirable to combine excellent accuracy
of MAD (mean absolute deviation) and RMS (root mean square). The data comparison
demonstrated a great agreement between experimental and calculated NMR chemical
shifts. For these set of 22 molecule MAD and RMS are: 3.79 and 4.99 respectively. The
prediction of **C chemical shifts by calculation using DFT mPBE1PBE/6-31G* is a very

powerful tool for screening proposed structures and be used more widely.
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