
Accepted Manuscript

Synthesis, characterization, Thermal and DFT studies of S-methyl-β-N-(3-(2-
nitrophenyl)allylidene)dithiocarbazate as anti-bacterial agent

Rayees A. Bhat, D. Kumar, Aftab Alam, Bilal A. Mir, Anurag Srivastava, Manzoor 
A. Malla, Muzzaffar A. Mir

PII: S0022-2860(18)30762-2

DOI: 10.1016/j.molstruc.2018.06.061

Reference: MOLSTR 25348

To appear in: Journal of Molecular Structure

Received Date: 26 November 2017

Accepted Date: 13 June 2018

Please cite this article as: Rayees A. Bhat, D. Kumar, Aftab Alam, Bilal A. Mir, Anurag Srivastava, 
Manzoor A. Malla, Muzzaffar A. Mir, Synthesis, characterization, Thermal and DFT studies of S-
methyl-β-N-(3-(2-nitrophenyl)allylidene)dithiocarbazate as anti-bacterial agent, Journal of Molecular 

 (2018), doi: 10.1016/j.molstruc.2018.06.061Structure

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.



ACCEPTED MANUSCRIPT

Synthesis, characterization, Thermal and DFT studies of S-methyl-β-N-(3-(2-
nitrophenyl)allylidene)dithiocarbazate as anti-bacterial agent

Rayees A. Bhata*, D. Kumara, Aftab Alama, Bilal A. Mirb, Anurag Srivastavad,  Manzoor A. Mallac, 
Muzzaffar A. Mirc

aCentre of Research for Chemical Sciences, Govt Model Science College, Jiwaji University, Gwalior 
474009, India 

bDepartment of chemistry, IIT Guwahati, Assam, 781039, India
cSchool of Studies in Chemistry, Jiwaji University, Gwalior 474011, India

dAdvanced Material Research Group, ABV-Indian Institute of Information Technology and 
Management, Gwalior 474015, India

e-mail: rayeesbinahad@gmail.com
ABSTRACT

S-Methyl-β-N-(3-(2-nitrophenyl)allylidene)dithiocarbazate (HL), Schiff base of S-methyl 

dithiocarbazate, was synthesized by 1:1 condensation between S-methyl dithiocarbazate and trans-o-

nitro cinnamaldehyde. It’s in-vitro cytotoxicity is assayed against two habitually infection causing 

bacteria strains including gram-positive Staphylococcus aureus and gram-negative Escherichia coli 

for antibacterial activity. The results showed appreciable biological activity and the activity increased 

with increase in concentration. This nitrogen-sulfur based Schiff base (HL) was characterized by Mass, 

FT-IR, H1-NMR, 13C-NMR, Raman, and UV-Vis spectroscopic techniques. Theoretical quantum 

chemical calculation has been performed using DFT in combination with B3LYP exchange correlation 

functional and 6-311++ G (d, p) basis sets level. The computed parameters were: Chemical potential 

of compound (µ) -0.174 eV, HOMO-LUMO energy gap -0.11093 eV, chemical hardness (ɳ) -0.055 

eV, softness (S) 2.164 eV, ionization energy(IE) -0.23026 eV, electron affinity(EA) -0.11933eV, the 

electronegativity (EN) 0.174 eV, dipole moment (D) 1.3383 Debye and relative stabilization energy -

1536.982 eV. In the theoretical FT-IR spectrum analysis 81 fundamental vibrational modes has be 

observed because of non-linear structure of HL, with potential energy distribution percentage (PED%) 

by using VEDA-4 package. Theoretically calculated parameters like H1-NMR, 13C-NMR, FT-IR, UV-

VIS, Raman, electrostatic potential and HOMO-LUMO energy gap were in conformity with 

experimental results. Thermal reactivity of the ligand was studied by TGA decomposes completely to 

give gaseous products.
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