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Abstract

The gas-phase thermal tautomerization reaction between 2-hydroxypyridine (2-HPY) and 2-pyridone (2-
PY) was investigated by applying 6-311++G** and aug-cc-pvdz basis sets incorporated into some
density functional theory (DFT) and coupled cluster with singles and doubles (CCSD) methods. The
geometrical structures, dipole moments, HOMO-LUMO energy gaps, total hyperpolarizability, kinetics
and thermodynamics functions were monitored against the effects of the corrections imposed on these
functionals. The small experimental energy difference between the two tautomers of 3.23 kJ/mol; was a
real test of the accuracy of the applied levels of theory. M062X and CCSD methods predicted the
preference of 2-HPY over 2-PY by 5-9 kJ/mol; while B3LYP functional favoured 2-PY by 1-3 kJ/mol.
The CAM-B3LYP and omega B97XD functionals yielded mixed results depending on the basis set
used. The source of preference of 2-HPY is the minimal steric hindrance and electrostatic repulsion that
subdued the huge hyperconjugation in 2-PY. A 1,3-proton shift intramolecular gas-phase
tautomerization yielded a high average activation of 137.152 kJ/mol; while the intermolecular mixed
dimer interconversion gave an average barrier height of 30.844 kJ/mol. These findings are boosted by
a natural bond orbital (NBO) technique. The low total hyperpolarizabilities of both tautomers mark out
their poor nonlinear optical (NLO) behaviour. The enhancement of the total hyperpolarizability of 2-HPY
over that of 2-PY is interpreted by the bond length alternation.

Keywords

Author Keywords: 2-hydroxypyridine; 2-pyridone; tautomerization; NBO; NLO

KeyWords Plus: NONLINEAR-OPTICAL PROPERTIES; DENSITY-FUNCTIONAL THEORY;
QUANTUM-CHEMICAL CALCULATIONS; MOLECULAR-ORBITAL METHODS; GAUSSIAN-BASIS
SETS; AB-INITIO; GAS-PHASE; PROTOMERIC EQUILIBRIA; FT-IR; 2-PYRIDONE

Author Information
Reprint Address: Hilal, RH (reprint author)

-~ King Abdulaziz Univ, Fac Sci, Dept Chem, POB 80203, Jeddah 21589, Saudi Arabia.
Organization-Enhanced Name(s)
King Abdulaziz University

Reprint Address: Hilal, RH (reprint author)
+ Cairo Univ, Fac Sci, Dept Chem, Cairo 11258, Egypt.

Addresses:

Save to EndNote online

v Add to Marked List

71 of 752

Citation Network

0 Times Cited
73 Cited References
View Related Records

.‘ Create Citation Alert

(data from Web of Science Core Collection)

All Times Cited Counts

0 in All Databases

0 in Web of Science Core Collection
0 in BIOSIS Citation Index

0 in Chinese Science Citation
Database

0 in Data Citation Index
0 in Russian Science Citation Index
0 in SciELO Citation Index

Usage Count
Last 180 Days: 5
Since 2013: 6

Learn more

This record is from:
Web of Science Core Collection
- Science Citation Index Expanded

Suggest a correction

If you would like to improve the quality
of the data in this record, please
suggest a correction.

http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=3&SID=2F 126BaCzjo1rj6z3ym&page=2&doc=71&...

12



8/1/2017 Web of Science [v.5.25.1] - Web of Science Core Collection Full Record

— [ 1]King Abdulaziz Univ, Fac Sci, Dept Chem, POB 80203, Jeddah 21589, Saudi Arabia
Organization-Enhanced Name(s)
King Abdulaziz University

+ [2]Univ Khartoum, Fac Sci, Dept Chem, POB 321, Khartoum 11111, Sudan

+ [3]Cairo Univ, Fac Sci, Dept Chem, Cairo 11258, Egypt

E-mail Addresses: shegazi@hotmail.com; oabdelkarim@kau.edu.sa; aalyoubi@kau.edu.sa;
saziz@kau.edu.sa; rhilal@kau.edu.sa

Funding
Funding Agency Grant Number

Deanship of Scientific Research (DSR) King Abdulaziz University, Jeddah 43-130-35-RG

DSR

View funding text

Publisher
MDPI AG, ST ALBAN-ANLAGE 66, CH-4052 BASEL, SWITZERLAND

Categories / Classification
Research Areas: Biochemistry & Molecular Biology; Chemistry

Web of Science Categories: Biochemistry & Molecular Biology; Chemistry, Multidisciplinary

Document Information

Document Type: Article

Language: English

Accession Number: W0S:000388809600125
ISSN: 1422-0067

Journal Information

Table of Contents: Current Contents Connect
Impact Factor: Journal Citation Reports

Other Information
IDS Number: ED4HV
Cited References in Web of Science Core Collection: 73

Times Cited in Web of Science Core Collection: 0

71 of 752

© 2017 CLARIVATE ANALYTICS TERMS OF USE PRIVACY POLICY FEEDBACK

http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=3&SID=2F 126BaCzjo1rj6z3ym&page=28&doc=71&... 2/2



