
Accepted Manuscript

Title: One-pot synthesis, physicochemical and photophysical
properties of deep blue light - emitting highly fluorescent
pyrene-imidazole dye: A combined experimental and
theoretical study

Authors: Salman A. Khan, Abdullah M. Asiri, Al-Anood M.
Al-Dies, Osman I. Osman, Mohammed Asad, Mohie E.M.
Zayed

PII: S1010-6030(18)30386-1
DOI: https://doi.org/10.1016/j.jphotochem.2018.06.015
Reference: JPC 11332

To appear in: Journal of Photochemistry and Photobiology A: Chemistry

Received date: 25-3-2018
Revised date: 27-5-2018
Accepted date: 5-6-2018

Please cite this article as: Khan SA, Asiri AM, Al-Dies A-AnoodM, Osman OI, Asad
M, Zayed MEM, One-pot synthesis, physicochemical and photophysical properties
of deep blue light - emitting highly fluorescent pyrene-imidazole dye: A combined
experimental and theoretical study, Journal of Photochemistry and Photobiology, A:
Chemistry (2018), https://doi.org/10.1016/j.jphotochem.2018.06.015

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.jphotochem.2018.06.015
https://doi.org/10.1016/j.jphotochem.2018.06.015


1 

 

One-pot synthesis, physicochemical and photophysical properties of 

deep blue light - emitting highly fluorescent pyrene-imidazole dye: A 

combined experimental and theoretical study 

 

Salman A. Khan1,*, Abdullah M.  Asiri1,2,**, Al-Anood M. Al-Dies, Osman I. Osman1,  

Mohammed Asad1, Mohie E.M. Zayed1 

 
1Department of Chemistry, Faculty of Science, King Abdulaziz University, P. O. Box 

80203, Jeddah 21589, Saudia Arabia 
2Center of Excellence for Advanced Materials Research (CEAMR), King Abdulaziz 

University, P. O. Box 80203, Jeddah 21589, Saudia Arabia 

 

*Correspondence Author e-mail adders: sahmad_phd@yahoo.co.in (S. A. Khan*), 

aasiri2@kau.edu.sa (A. M. Asiri**) 

 

Graphical Abstract: 

 
 

Highlights 

 One pot synthesis of (4,5-diphenyl-2-(pyren-1-yl)-1H-imidazole (DPI)  

 Spectroscopic and photophysical investigations of DPI dye 

 Determine the critical micelle concentration (CMC) of CTAB and SDS 

 Frontier Molecular Orbitals (FMOs) study of DPI 

 

Abstract: 

A one-pot multi-component synthesis of 4,5,-diphenyl-2-(pyren-1-yl)-1H-imidazole 

(DPI) chromophore was performed by the reaction of benzil, pyrene-1-carboxaldehyde 

and ammonium acetate in acetic acid. Structure elucidation of DPI chromophore was 

confirmed by spectroscopic techniques (FT-IR, 1H-NMR, 13C-NMR and mass spectra). 

The physicochemical and photophysical parameters of DPI chromophore such as 

extinction coefficient, oscillator strength, dipole moment, stokes shift and fluorescence 

quantum yield were calculated experimentally and theoretically on the basis of the 

different solvents polarity to see the effect of the solvents on DPI chromophore. DPI 

chromophore was also applicable for determination of critical micelle concentration 

(CMC) of cationic and anionic surfactant such as cetyl trimethyl ammonium bromide 

(CTAB) and sodium dodecyl sulfate (SDS). 
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