Accepted Manuscript

Inorganica

Synthesis, structural characterization and DFT analysis of an unusual tryptophan
copper(Il) complex bound via carboxylate monodentate coordination: tetraa- c a

quabis(L-tryptophan) copper(Il) picrate

Ahmad Husain, Girijesh Kumar, Trisha Sood, Shiwani Walia, Licinia L.G.
Justino, Rui Fausto, Rakesh Kumar

PII: S0020-1693(18)30542-5

DOI: https://doi.org/10.1016/j.ica.2018.06.021
Reference: ICA 18313

To appear in: Inorganica Chimica Acta

Received Date: 11 April 2018

Revised Date: 11 June 2018

Accepted Date: 13 June 2018

Please cite this article as: A. Husain, G. Kumar, T. Sood, S. Walia, L.L.G. Justino, R. Fausto, R. Kumar, Synthesis,
structural characterization and DFT analysis of an unusual tryptophan copper(Il) complex bound via carboxylate
monodentate coordination: tetraaquabis(L-tryptophan) copper(ll) picrate, Inorganica Chimica Acta (2018), doi:
https://doi.org/10.1016/j.ica.2018.06.021

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.ica.2018.06.021
https://doi.org/10.1016/j.ica.2018.06.021

Synthesis, structural characterization and DFT analysis of an unusual tryptophan
copper(Il) complex bound via carboxylate monodentate coordination: tetraaquabis(L-

tryptophan) copper(ll) picrate

Ahmad Husain,"" Girijesh Kumar,? Trisha Sood," Shiwani Walia,* Licinia L. G. Justino,®"
Rui Fausto,® Rakesh Kumar®

! Department of Chemistry, DAV University, Jalandhar-144011, Punjab, India. [E-mail:Ahmad
Husain: ahmad.husain@outlook.com, Rakesh Kumar: rakesh_nitj@yahoo.co.in]

2 Department of Chemistry & Centre for Advanced Studies in Chemistry, Panjab University
Chandigarh, Chandigarh, India.

® CQC, Department of Chemistry, University of Coimbra, Rua Larga 3004-535 Coimbra Portugal.
[E-mail: Licinia L. G. Justino: liciniaj@ci.uc.pt]

ABSTRACT

Herein, we report the synthesis, spectroscopy, crystal structure and theoretical studies of a
new Cu(ll) complex with formula [Cu(L-trp)2(H20)4](pic)2-4H,0 (1), which exhibits an
unusual tryptophan coordination to copper(ll) via carboxylate monodentate binding. The
complex has been prepared using the mixed ligand approach. Single crystal X-ray diffraction
structural analysis of 1 revealed that, in the complex, the Cu(ll) site shows a distorted
octahedral geometry, and the tryptophan (trp) ligand is coordinated through the carboxylate
group in a monodentate fashion. The picric acid (pic) co-ligand, which is present in the
anionic form, resides outside the coordination sphere forming a charge-separated complex.
Density Functional Theory (DFT; including time-dependent DFT) has been employed to
calculate the equilibrium geometry of the complex as isolated species in dimethylsulfoxide
(DMSO) solution, and also its electronic spectrum, which was used to understand details of
the ‘experimentally obtained ultraviolet-visible (UV-Vis) spectrum. The structural analysis
was complemented by additional spectroscopic studies [infrared (IR) and electron
paramagnetic resonance (EPR) spectroscopies], and the thermal stability of the complex

evaluated by thermogravimetric analysis (TGA).
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