
Accepted Manuscript

Title: Vibrational (FT-IR and FT-Raman), electronic (UV-Vis)
and quantum chemical investigations on pyrogallol: A study
on benzenetriol dimers

Authors: S. Selvaraja, P. Rajkumar, K. Thirunavukkarasu, S.
Gunasekaran, S. Kumaresan

PII: S0924-2031(17)30235-7
DOI: https://doi.org/10.1016/j.vibspec.2018.01.003
Reference: VIBSPE 2764

To appear in: VIBSPE

Received date: 22-8-2017
Revised date: 3-12-2017
Accepted date: 8-1-2018

Please cite this article as: Selvaraja S., Rajkumar P., Thirunavukkarasu K., Gunasekaran
S., Kumaresan S., Vibrational (FT-IR and FT-Raman), electronic (UV-Vis) and quantum
chemical investigations on pyrogallol: A study on benzenetriol dimers, Vibrational
Spectroscopy https://doi.org/10.1016/j.vibspec.2018.01.003

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.vibspec.2018.01.003
https://doi.org/10.1016/j.vibspec.2018.01.003


Vibrational (FT-IR and FT-Raman), electronic (UV-Vis) and quantum 

chemical investigations on pyrogallol: A study on benzenetriol dimers 

S.Selvaraj a,*, P.Rajkumar a, K.Thirunavukkarasu a, S.Gunasekaran b, S.Kumaresan a 

a PG and Research Department of Physics, Arignar Anna Government Arts College, Cheyyar 

- 604407, Tamil Nadu, India. 

b St.Peters University, Avadi, Chennai–600054, Tamil Nadu, India. 

*Corresponding authors E-mail: sselvaphy@gmail.com 

Graphical Abstract 

 

HIGHLIGHTS 

 Spectroscopic properties of pyrogallol were analyzed experimentally and theoretically. 

 Vibrational and electronic spectra of pyrogallol were compared with its isomers (phloroglucinol 

and hydroxyquinol). 

 HOMO-LUMO energy gaps were predicted for isomeric benzenetriols. 

 Optimized monomer and dimer structure of benzenetriols were investigated. 

 Experimental and theoretical FT-IR, FT-Raman and UV-Vis spectra show good agreement. 

Abstract 

 Pyrogallol was identified for the first time from the natural extract of Abrus precatorius 

Linn seeds using GC-MS technique. The vibrational analysis of pyrogallol was investigated in 

solid phase by FT-IR and FT-Raman spectroscopic techniques in the region 4000-400 cm-1 and 

4000-40 cm-1, respectively. The optimized molecular geometry, wave number and intensity of 

the vibrational bands of pyrogallol and its isomers were obtained by DFT method with different 

basis sets. The electronic transition energy and intensities, HOMO-LUMO energy gap have 

been computed with the ZINDO, CIS, TDDFT theory for isomers and the differences were 

compared with UV-Vis absorption spectra. The observed wave numbers in FT-IR, FT-Raman 
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