Accepted Manuscript -
\P‘hﬁtoé.};;;i;stry

Title: Design and synthesis of 1,4-benzothiazine hydrazide as ‘Photobioclogy

selective and sensitive colorimetric and turn-on fluorometric

sensor for Hg?* detection in aqueous medium

Authors: Muzey Bahta, Naseem Ahmed e

PII: S1010-6030(17)31877-4

DOI: https://doi.org/10.1016/j.jphotochem.2018.02.022

Reference: JPC 11153

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

Received date: 30-12-2017

Revised date: 13-2-2018

Accepted date: 16-2-2018

Please cite this article as: Muzey Bahta, Naseem Ahmed, Design and synthesis
of 1,4-benzothiazine hydrazide as selective and sensitive colorimetric and turn-on
fluorometric sensor for Hg2+ detection in aqueous medium, Journal of Photochemistry
and Photobiology A: Chemistry https://doi.org/10.1016/j.jphotochem.2018.02.022

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.2018.02.022
https://doi.org/10.1016/j.jphotochem.2018.02.022

Design and synthesis of 1,4-benzothiazine hydrazide as selective and
sensitive colorimetric and turn-on fluorometric sensor for Hg?* detection in
aqueous medium

Muzey Bahta and Naseem Ahmed*

Department of Chemistry, Indian Institute of Technology Roorkee, Roorkee 247 667, UK, India
# Corresponding author. Tel.: +91 1332 285745.; fax: +91 1332 285745.; e-mail: nasemfcy@jitr.ac.in (N. Ahmed)

Graphical Abstract.

Highlights:

1. Designed and synthesized 3-oxo-[1,4]-benzothiazin-2-ylidene acetohydrazide
2. Highly selective, sensitive and reversible “off~on—off” naked eye Hg(Il) chemosensor
In aqueous Medium

3. Reversibility studies and logic-gate circuit devices application
4. Theoretical estimation of experimental outcome

ABSTRACT

A highly colorimetric and fluorimetric chemosensor, 3-oxo-[1,4]-benzothiazin-2-ylidene acetohydrazide (L2) is
reported for the mercury detection. In HEPES-buffered solution (CH;CN: H>O, 1:2, v/, pH 7.2), L2 showed a
characteristic absorption peak at 340 nm, after addition of Hg’" induces color change from light yellow to purple
with significantly enhancement in absorbance at 340 nm and a new band centered at 550 nm with red-shift of 110
nm. Furthermore, the L2 exhibited high sensitivity and selectivity overall emission change of more than 100-fold
fluorescence intensity enhancement towards Hg’" ion with a 1:1 binding stoichiometry (1.938x10°M " binding
constant within detection limit as low as 5.4x10°M) in water samples. Apart from this, theoretical elucidation of the
experimental outcome has also been supported by applying density functional theory (DFT) to the ligand and the
complex. In situ, the solution of L2+Hg’" complex displayed high reversibility by I through Hg’" displacement
approach. This reversibility in fluorescence suggested that the promising applicability of chemosensor as “off-on—
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