
Accepted Manuscript

Research paper

Influence of intramolecular hydrogen bonding interaction on the molecular
properties of N-p-tolyl-5-oxo pyrrolidine-3-carboxylic acid: a theoretical and
experimental study

P. Muthuraja, T. Shanmugavadivu, T. Joselin Beaula, V. Bena Jothy, M.
Dhandapani

PII: S0009-2614(17)31020-5
DOI: https://doi.org/10.1016/j.cplett.2017.11.003
Reference: CPLETT 35217

To appear in: Chemical Physics Letters

Received Date: 16 September 2017
Accepted Date: 2 November 2017

Please cite this article as: P. Muthuraja, T. Shanmugavadivu, T. Joselin Beaula, V. Bena Jothy, M. Dhandapani,
Influence of intramolecular hydrogen bonding interaction on the molecular properties of N-p-tolyl-5-oxo
pyrrolidine-3-carboxylic acid: a theoretical and experimental study, Chemical Physics Letters (2017), doi: https://
doi.org/10.1016/j.cplett.2017.11.003

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.cplett.2017.11.003
https://doi.org/10.1016/j.cplett.2017.11.003
https://doi.org/10.1016/j.cplett.2017.11.003


  

Influence of intramolecular hydrogen bonding interaction on the molecular properties 

of N-p-tolyl-5-oxo pyrrolidine-3-carboxylic acid: a theoretical and experimental study 

P. Muthuraja
a
, T. Shanmugavadivu

a
, T. Joselin Beaula

b
, V. Bena Jothy

b
 and                                       

M. Dhandapani
a
,* 

a
Post graduate and Research Department of Chemistry, Sri Ramakrishna Mission Vidyalaya 

College of Arts and Science, Coimbatore - 641020, Tamil Nadu, India 

b
Department of Physics and Research Centre, Women’s Christian College, Nagarcoil-

629001, Tamil Nadu, India 

*Corresponding Author, Email: srmvdhandapani@gmail.com; Phone: +91 944 200 1232 

Abstract  

N-p-tolyl-5-oxo pyrrolidine-3-carboxylic acid (TOPCA) was synthesized by Michael 

addition-cyclo condensation. The molecular structure of TOPCA was optimized by B3LYP 

method with 6-311G(d,p) and aug-cc-pVDZ (Dunning) basis sets as well as CAM-B3LYP 

method with 6-311G(d,p) basis set. In addition, MEP, CHELPG and NBO analyses were 

carried out to understand the influence of hydrogen bonding interactions. The molecular 

structure of TOPCA is governed by intramolecular hydrogen bonding interactions (C-H…O) 

which influence charge transfer in TOPCA. The C-H…O interactions stimulate the emission 

property of TOPCA excited at 380 nm. Intramolecular H- bonding and charge transfer induce 

the second hyperpolarizability in TOPCA. 
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1. Introduction 

Itaconic acid, a versatile reagent and an interesting compound is used in the synthesis 

of N-alkyl/aryl carboxypyrrolidones [1] and their polymers [2]. N-aryl carboxypyrrolidones 

are the products obtained from Michael-addition cyclo-condensation of itaconic acid with 

several aromatic amines have been used for various biomedical applications [3]. Pyrrolidone 

polymers have also been studied for optical wave guide applications [4]. Kitazawa et al. [5] 

exploited L-pyrrolidone-2-carboxylic acid for the tuneable UV generation at 266 nm. Organic 

molecules have been explored through quantum chemical calculations for the past few 
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