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Abstract

In the present work, a new semithiocarbazone ligand C;NH,CONHNC(CHs)
CsH,OH H,L? have been isolated and characterized by single-crystal X-ray dif-
fraction. Compound H4L? crystallizes in the monoclinic system space group
P21/n with a = 10.9328(9), b = 8.1700(6), ¢ = 13.8095(11) A, £ =93.7591(14)",
V =3671.57(9) A%, Z = 16, Z’ = 2. Semithiocarbazone connected through NH---O
and OH---O hydrogen bonds. In the crystal, the structure is organized in layer-
like arrangements. Structural characterizations were completed by infrared and
'H, PC{'H} spectroscopy and elemental analysis which corroborate the X-ray
elucidations. In another case, this organic compound is submitted to antioxidant
test. The test has been done by using Akhtar ef al methods [1] with some mod-
ifications. The tests are done with different concentration of solutions between
100 to 500 pM. The values of per cent of inhibition (5.18% - 25.90%) of the so-
lution containing semithiocarbazone organic compound show a real difference
compared to the values of the reference TROLOX. These results show that our
organic ligand C;NH,CONHNC(CH3)C¢H,OH is a good antioxidant com-
pound.
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1. Introduction

The derived family compound hydrazones, thiosemicarbazones are more and
more known in chemistry. Many compounds have been published by many re-
search groups. In biological and medical fields, many activity tests have been done
and results reported in the literature [2]-[6]. Semithiocarbazone are also used to
synthesize metal complexes with transitions of lanthanides metals which generate
a large diversity of the crystal structures [7]-[12]. These complexes have many
physical properties such as magnetism [13]-[15], fluorescence [5] [16] [17] or ca-
talysis [18]-[20]. They are used as corrosion inhibitors [21] or as complexing
agents for the removal of heavy metals from wastewater [22]. In the present
work, we report the synthesis of two new Schiff-based thiosemicarbazone ligands
C;NH,CONHNC(CH3)C¢H,OH H,L?), their characterization by infrared and
NMR spectroscopic methods and the resolution of their chemical structures by sin-
gle-crystal X-ray diffraction. This synthetic organic compound is also submitted to

antioxidant test to study the biologic activity.

2. Materials and Methods

All the chemical products and solvents are used without any purification. Thio-
carbazide molecule, 2-hydroxacétophénone, cadmium dichloride dihydrated were
acquired from Sigma Aldrich Chemicals and used without any further purification.

Infrared spectra were recorded on FTIR Spectrum Two of Perkin Elmer. 'H, *C{'H}
spectra were recorded on Bruker Avance 250 MHz spectrometer in DMSO-d6. Chem-
ical shift (&, ppm) are converted to the scale downfield from TMS as reference.

Elemental analyses were performed at the Institut de Chimie Moléculaire,
Université de Bourgogne Franche-Comté, Dijon, France.

Single yellow block-shaped crystals of (E)-2-(1-(2-hydroxyphenyl) ethylidene)
hydrazine-1-carbothiamide compound were used as supplied. A suitable crystal
with dimensions 0.35 x 0.26 x 0.17 mm® was selected and mounted on a MITI-
GEN holder oil on a XtaLAB Synergy, Dualflex, HyPix-Arc 100 diffractometer.

The antioxidant activity of H4L* has been measured by using Akhtar et al
method [1] with some modifications. 3.8 ml of methanolic solution of DPPH (1,1-
diphenyl-2-picrilhydrazyl) radicals as acceptor(40 mg/L) in 200 pL of H,L* in
different concentrations. The mixed solution is incubated in obscurity during
thirty minutes and the value of absorbance is read at 517 nm in UV-Visible
Lambda 365 de Perkin-Elmer spectrometer. The percent of inhibition has been

calculated by using the mathematic equation.

Absorbance o1 — Absorbanceg, e
% Inhibition = .

Absorbance ,,ir01

Synthesis of thiosemicarbazone ligand H,L?

2 g (0.0219 mol) of thiosemicarbaldehyde and a methanol solution containing
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2.981 g (0.0219 mol) of 2-hydroxy acetophenone were introduced into a balloon
of 100 mL capacity containing 20 mL of methanol. A few drops of glacial acetic
acid were added. The mixture was made in reflux for four hours. A white solid
was obtained which was recovered by filtration, washed with cold methanol (30
mL) and diethyl ether (20 mL). In Scheme 1 is showed the process of synthesis of
thiosemicarbazone ligand H,L?.

OH OH

H
+ NN N S
MeOII + Acide Acétique glacial N )]\ + H,0
(¢] -
S Z N NH,
H
CHj3

Reflux
H;C

Scheme 1. The process of preparation of the thiosemicarbazone molecular.

Process of slow solvent crystallization of H,L?

0.195 g (0.1 mmol) of H4L? dissolved in 20 mL of methanol solvent are mixed
with 0.199 g (0.1 mmol) of SnM;Cl dissolved in 20 mL of methanol solvent. The
mixture is made in reflux during two hours. A limpid colorless solution is ob-
tained which is made in slow solvent evaporation. One week after, suitable yellow
crystals are obtained available to Xray characterization and marron unsuitable
crystals which was re-submitted to recrystallization. Elemental analysis confirms
that these yellow crystals are corresponded of organic compound of H,L% Melting
temperature Mt > 260°C. Yield = 80.5%.

Spectroscopic Data

IR data (cm™): 3404 V(NH,); 3280 «O-H); 3134 WN-H), 2953 «(C-H), 1587
W C=N) imine, 1519-1441 C=C)Ar, 1271; ®(Car-Ophenolic), 1235 WC=S), 1050
UN-N), 733 §(C=S). 'H NMR data (dmso-d6, &ppm): 6.89 (2H, mult, H-Ar);
7.21 (1H, mult, H-Ar); 7.52 (1H, mult, H-Ar); 7.88 (2H, S, N-NH.); 7.92 (1H, S,
H-OPh); 10.54 (1H, S, NH). *C NMR data (dmso-d6, &(ppm)): 178.05 (C=S);
148.26 (C=N); 146.34 (C-Ophenolic) (C); 132.1 (CAr); 129.73 (CAr); 120.52
(CAr); 118.52 (CAr); 116.31 (CAr), 11.7 (CHs).

Determination of structure

The crystal was kept at a steady T = 293(2) K during data collection. The structure
was solved with the ShelXT 2018/2 [23] solution program using dual methods and
by using Olex2 1.5-ac5-024 [24] as the graphical interface. The model was refined
with ShelXL 2018/3 [24] using full matrix least squares minimisation on F Crystal
Data. CoHi N3OS, M; = 209.27, monoclinic, P2;/n (No. 14), a = 8.14940(10) A, b =
9.31130(10) A, ¢ = 13.2475(2) A, b = 100.5230(10)°, a = =90, V = 988.33(2) A?,
T=2932)K,Z=4,7 =1, m(MoK,) = 0.297, 22311 reflections measured, 2580 un
i (Rint = 0.0220) which were used in all calculations. The final wR, was 0.0820 (all
data) and R; was 0.0304 (I > 2 s(I)).

CCDC2332641 contain the supplementary crystallographic data for this paper.
These data can be obtained free of charge from The Cambridge Crystallographic

Data Centre via https://www.ccdc.cam.ac.uk/data_request/cif.
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3. Results and Discussion

The data of elemental analysis: [%Calc: C = 51.65, H = 5.30, N = 20.08, S =
15.32: %Found: C = 51.47, H = 5.25, N = 19.96, S = 15.22] are corroborated with
C;sNH,CONHNC(CH;)C¢H,OH as formular.

Spectroscopic characterization results

The infrared spectrum (Figure 1) reveals that the formation of H,L* is charac-
terized by the presence of phenolic ¥(O-H), imine group »(C=N) imine and
(C=S) at 3280 cm™’, 1587 cm™ 1235 cm™ et 733 cm™! respectively [25]. The ab-
sence of v(S-H) in the IR spectrum at 2500 cm™ shows that a thione function is
formed. NMR spectroscopic characterization reveals many informations. In the
'H NMR, for example, the two signals as singular at 10.54 ppm and 7.92 ppm are
corresponding of NH and OH protons of hydrazon and phenol groups respectively.
The aromatic protons appear between 6.89 ppm and 7.52 ppm as multiplate. In
the C NMR spectrum, appear three signals at 178.05 ppm, 148.26 ppm and
146.34 ppm which are attribute to carbon atoms of thione group (C=S), imine
(C=N) group and phenolic C-O. The aromatic carbon atoms signals appear as

multiplate between 132.1 ppm and 116.31 ppm [26].
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Figure 1. Infrared spectrum of (E)-2-(1-(2-hydroxyphenyl)ethylidene)hydrazine-1-carbo-
thiamide compound.

Xray diffractometer characterization results

The organic ligand crystallizes in monoclinic space group P2,/n. The crystal pa-
rameters are given in Table 1 and, length bonds and angles values in Table 2. The
asymmetric unit (Figure 2) is consist of one 2-(1-(2-hydroxyphenyl)ethylidene)hy-
drazine-1-carbothiamidemolecule which adopt an E configuration in C2=N2 bond.
This molecule contains one intramolecular NH---O hydrogen bond which comes
from the hydrogen atom of OH group and the nitrogen atom of CN group. In this
structure, sulfur S1 atom of thione group and nitrogen N2 atom of azomethine group
are in trans conformation compared to N3-C1 [N2-N3-C1-S1 = 178.9(3)°]. Then ni-
trogen atoms N1 and N2 are in Cis conformation compared to N3-C1 bond [N2-N3-
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C1-N1=-8.06(15)"]. The value of C1-S1 length bond [1.6980(11) A] shows that H,L2
is in thione form in solid state [17]. This thione for mis confirmed by length bonds
of N-C [N3-N2 = 1.3911(13) A, N3-C1 = 1.3412(14) A, N2-C2 = 1.2993(14)-N3
[1.374(4) A] which values corroborated with N-C simple bonds [27]. The crystalline
mesh (Figure 3) is constituted of four organic molecules linked by NH---O intermo-
lecular hydrogen bonds [N1-H(1A)--O2 = 2.9921(13)] and N1-H(1A)--O2 =
3.3577(10) [28]. These secondary interactions between molecules ensure the stability
of crystallin network of H,L? compound.

Table 1. Crystallographic data and refinement parameter for the compounds.

Chemical formula CoH1iNs0S
Mr 209.27
Crystal shape/color Block, yellow
Crystal system, space group Monoclinic, P2i/n
Crystal size (mm) 0.35 x 0.26 x 0.17
a(R) 8.1494(1)
b(A) 9.3113(1)
c(A) 13.2475(2)
BC) 100.523(1)
Vv (A3) 988.33(2)
zZ 4
Dralc (g-cm™) 1.406
A (MoKa) (A) 0.71073
T (K) 293
4 (mm™) 0.30
Index ranges -11<h<10,-12< k<13,-18<1<18
F(000) 440
Grange (°) 5.5-29.8
No. of measured reflections 22311
No. of independent reflections 2580
No. of observed [7> 20 (1)] reflections 2401
Rint 0.022
R[2>20(P)] 0.030
wR (P) 0.082
Goodness-of-fit (Gof) on P 1.08
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Continued
No. of parameters 129
No. of restraints 0
Apmax, Apmin (e A-3) 0.44, -0.37
CCDC number 2,332,641

Table 2. Select bonds lengths values (A) and angles values (°).

Bonds lengths
S1-Cl1 1.6980(11) C4-C2-C3 121.33(10)
02-H2 0.8200 C9-C4-C5 117.21(10)
02-C5 1.3602(13) C8-C7-H7 119.9
N1-HI1A 0.8600 C6-C7-H7 119.9
N1-H1B 0.8600 H1A-N1-H1B 120.0
N1-C1 1.3344(14) C1-N1-HI1A 120.0
N3-H3 0.8600 C1-N1-H1B 120.0
N3-N2 1.3911(13) N2-C2-C3 122.49(10)
N3-Cl 1.3412(14) N2-C2-C4 116.18(10)
N2-C2 1.2993(14) N1-C1-S1 122.17(8)
C3-C2 1.5023(15) N1-C1-N3 118.25(10)
C3-H3C 0.9600 N3-C1-S1 119.57(8)

Hydrogen-bond geometry (A, °)

D-H--A D-H H--A D--A D-H--A

02-H2--N2 0.82 1.83 2.5524(13) 146
N1-H1A--S1i 0.86 2.70 3.3577(10) 134
N1-H1B.--O2ii 0.86 2.32 2.9921(13) 135

02-H2--N2 0.82 1.83 2.5524(13) 146
N1-H1A--S1i 0.86 2.70 3.3577(10) 134
N1-H1B.--O2ii 0.86 2.32 2.9921(13) 135
N3-H3.--S1iii 0.86 2.60 3.3766(10) 151
C3-H3C--Sliii 0.96 2.89 3.6306(12) 135
N3-H3.--Sliii 0.86 2.60 3.3766(10) 151
C3-H3C--Sliii 0.96 2.89 3.6306(12) 135

Symmetry codes: i) —x + 1/2,y = 1/2, =z + 1/2;ii) —=x + 1/2, y + 1/2, =z + 1/2;iii) —x + 1, -y
+2,-z+ 1.
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H1B

Figure 2. Asymmetric unit of crystal structure of (E)-2-(1-(2-hydroxyphenyl)ethyli-
dene)hydrazine-1-carbothiamide.

DOI: 10.4236/msce.2024.1212009 129 Journal of Materials Science and Chemical Engineering


https://doi.org/10.4236/msce.2024.1212009

B. Ndiaye et al.

Figure 3. Crystal lattice of (E)-2-(1-(2-hydroxyphenyl)ethylidene)hydrazine-1-carboth-
iamide with intermolecular hydrogen bonds.

4. Antioxidants Test Results

Antioxidant properties are actually a chemical process that eliminates free radicals
in the molecule. To trigger this process, hydrogen must be supplied to the free
radicals when they are reduced to non-reactive species. This addition of hydrogen
atom would remove the strange electronic characteristic responsible for radical
reactivity. The hydrogen reactive using DPPH (1,1-diphenyl-2-picrilhydrazyl)
radicals as acceptor, showed that a significant association could be found between
the concentration of novel molecule and percentage of inhibition. The anti-
oxydant activity of H,L? has been evaluated by using DPPH radical method [1].
This method is used as well for biological or organic compounds as inorganic
compounds. Figure 4 shows the evolution of antioxydant activity for H,L? in so-
lution for different concentrations compared to TROLOX solution. The inhibition
of DPPH radical increases with the concentration of the organic ligand solution.
The inhibition due to H4L? varied from 5.18% - 25.90% which values are different
from the inhibition due to the TROLOX (7.82% - 39.10%) between 100 to 500 pM
solution. These results are corroborated with those which have published in the
thiosemicarbazone derivative [29] Schiff base 2-(2-imino-1-methylimidazolidin-

4-ylidene) hydrazinecarbothioamide.

50

40
=
]
£30
2
=
=20
X

10 I

, B
100 200 300 400 500

Concentration (uM)

ETROLOX = H4L2

Figure 4. Evolution of antioxidant activity for HiL? in solution for different concentrations
compared to TROLOX solution.
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5. Conclusion

Reactions between Thiosemicarbaldehyde and 2-hydroxy acetophenone, were
studied, leading to the isolation as single-crystal of Thiosemicarbazone (E)-2-(1-
(2-hydroxyphenyl)ethylidene)hydrazine-1-carbothiamide. Organic monomers are
linked via secondary contacts leading to the formation of layer-like arrangements.
The characterization of H,L? was completed by the measurement of spectroscopic
data. The antioxidant activity test gives interesting results. Inbiological activity
vue, the results of the antioxydant test permeit to conclude that this organic ligand

can be used to biological field.

Acknowledgements

The authors gratefully acknowledge the Cheikh Anta Diop University (Dakar,
Senegal), the Centre National de la Recherche Scientifique (CNRS, France) and
the University of Bourgogne Franche-Comté (Dijon, France). They also thank
Mrs Fatoumata Aline Toure, Mrs Mame Bigue Gueye for infrared characteisation;

Mr. Marcel Soustelle for elemental analyses.

Conflicts of Interest

State that the authors have no conflict of interest.

References

[1] Akhtar, P., Yaakob, Z., Ahmed, Y., Shahinuzzaman, M. and Ziaul Hyder, M.K.M.
(2018) Total Phenolic Contents and Free Radical Scavenging Activity of Different
Parts of Jatropha Species. Asian Journal of Chemistry, 30, 365-370.
https://doi.org/10.14233/ajchem.2018.20980

[2] Munaretto, L.S., Ferreira, M., Gouvéa, D.P., Bortoluzzi, A.J., Assungéo, L.S., Inaba, J.,
et al. (2020) Synthesis of Isothiosemicarbazones of Potential Antitumoral Activity
through a Multicomponent Reaction Involving Allylic Bromides, Carbonyl Com-
pounds and Thiosemicarbazide. Tetrahedron, 76, Article 131231.
https://doi.org/10.1016/j.tet.2020.131231

[3] Acharya, P.T., Bhavsar, Z.A., Jethava, D.J., Patel, D.B. and Patel, H.D. (2021) A Re-
view on Development of Bio-Active Thiosemicarbazide Derivatives: Recent Ad-
vances. Journal of Molecular Structure, 1226, Article 129268.
https://doi.org/10.1016/j.molstruc.2020.129268

[4] Refat, M.S., Belal, A.A.M,, El-Deen, I.M., Hassan, N. and Zakaria, R. (2020) Synthesis,
Spectroscopic, Thermal and Antimicrobial Investigations of New Mono and Binu-
clear Cu(II), Co(II), Ni(II), and Zn(II) Thiosemicarbazide Complexes. Journal of Mo-
lecular Structure, 1218, Article 128516.
https://doi.org/10.1016/j.molstruc.2020.128516

[5] Wang, Y., Chang, H., Wu, W., Mao, X., Zhao, X, Yang, Y., et al. (2017) A Highly
Sensitive and Selective Colorimetric and off-on Fluorescent Chemosensor for Cu**

Based on Rhodamine 6G Hydrazide Bearing Thiosemicarbazide Moiety. Journal of
Photochemistry and Photobiology A: Chemistry, 335, 10-16.
https://doi.org/10.1016/j.jphotochem.2016.11.003

[6] Mathan Kumar, S., Dhahagani, K., Rajesh, J., Nehru, K., Annaraj, J., Chakkaravarthi,
G., et al. (2013) Synthesis, Characterization, Structural Analysis and DNA Binding

DOI: 10.4236/msce.2024.1212009

131 Journal of Materials Science and Chemical Engineering


https://doi.org/10.4236/msce.2024.1212009
https://doi.org/10.14233/ajchem.2018.20980
https://doi.org/10.1016/j.tet.2020.131231
https://doi.org/10.1016/j.molstruc.2020.129268
https://doi.org/10.1016/j.molstruc.2020.128516
https://doi.org/10.1016/j.jphotochem.2016.11.003

B. Ndiaye et al.

(7]

(8]

(9]

(10]

(11]

(12]

(13]

(14]

(15]

(16]

Studies of Nickel(II)-Triphenylphosphine Complex of ONS Donor Ligand—Multi-
substituted Thiosemicarbazone as Highly Selective Sensor for Fluoride Ion. Polyhe-
dron, 59, 58-68. https://doi.org/10.1016/j.poly.2013.04.048

El-Gammal, O.A., Abu El-Reash, G.M. and El-Gamil, M.M. (2014) Structural, Spec-
tral, Ph-Metric and Biological Studies on Mercury (II), Cadmium (II) and Binuclear
Zinc (II) Complexes of NS Donor Thiosemicarbazide Ligand. Spectrochimica Acta
Part A: Molecular and Biomolecular Spectroscopy, 123, 59-70.
https://doi.org/10.1016/j.saa.2013.12.034

Basu, A. and Das, G. (2011) Zn(II) and Hg(IT) Complexes of Naphthalene Based Thi-
osemicarbazone: Structure and Spectroscopic Studies. /norganica Chimica Acta, 372,
394-399. https://doi.org/10.1016/.ica.2011.01.097

Wang, B., Yang, Z., Lii, M., Hai, J., Wang, Q. and Chen, Z. (2009) Synthesis, Charac-
terization, Cytotoxic Activity and DNA Binding Ni(ii) Complex with the 6-Hydroxy
Chromone-3-Carbaldehyde Thiosemicarbazone. Journal of Organometallic Chemis-
try, 694, 4069-4075. https://doi.org/10.1016/j.jorganchem.2009.08.024

Hosseinpoor, H., Moghadam Farid, S., Iraji, A., Asgari, M.S., Edraki, N., Hosseini, S.,
et al. (2021) Anti-Melanogenesis and Anti-Tyrosinase Properties of Aryl-Substituted
Acetamides of Phenoxy Methyl Triazole Conjugated with Thiosemicarbazide: Design,

Synthesis and Biological Evaluations. Bioorganic Chemistry; 114, Article 104979.
https://doi.org/10.1016/j.bioorg.2021.104979

Tokaly, F.S., Taslimi, P., Usanmaz, H., Karaman, M. and Sendil, K. (2021) Synthesis,
Characterization, Biological Activity and Molecular Docking Studies of Novel Schiff
Bases Derived from Thiosemicarbazide: Biochemical and Computational Approach.
Journal of Molecular Structure, 1231, Article 129666.
https://doi.org/10.1016/j.molstruc.2020.129666

Bakherad, Z., Mohammadi-Khanaposhtani, M., Sadeghi-Aliabadi, H., Rezaei, S.,
Fassihi, A., Bakherad, M., et al (2019) New Thiosemicarbazide-1,2,3-Triazole Hy-
brids as Potent A-Glucosidase Inhibitors: Design, Synthesis, and Biological Evalua-
tion. Journal of Molecular Structure, 1192, 192-200.
https://doi.org/10.1016/j.molstruc.2019.04.082

Fetoh, A., Mohammed, M.A., Youssef, M.M. and El-Reash, G.M.A. (2023) Investiga-
tion (IR, UV-Visible, Fluorescence, X-Ray Diffraction and Thermogravimetric) Stud-
ies of Mn(II), Fe(III) and Cr(III) Complexes of Thiosemicarbazone Derived from 4-
Pyridyl Thiosemicarbazide and Monosodium 5-Sulfonatosalicylaldehyde and Evalu-
ation of Their Biological Applications. Journal of Molecular Structure, 1271, Article
134139. https://doi.org/10.1016/j.molstruc.2022.134139

Raman, N, Selvan, A. and Manisankar, P. (2010) Spectral, Magnetic, Biocidal Screen-
ing, DNA Binding and Photocleavage Studies of Mononuclear Cu(II) and Zn(II)
Metal Complexes of Tricoordinate Heterocyclic Schiff Base Ligands of Pyrazolone
and Semicarbazide/Thiosemicarbazide Based Derivatives. Spectrochimica Acta Part
A: Molecular and Biomolecular Spectroscopy, 76, 161-173.
https://doi.org/10.1016/j.saa.2010.03.007

Chandra, S. and Sangeetika, X. (2004) EPR, Magnetic and Spectral Studies of Cop-
per(I) and Nickel(II) Complexes of Schiff Base Macrocyclic Ligand Derived from

Thiosemicarbazide and Glyoxal. Spectrochimica Acta Part A: Molecular and Bio-
molecular Spectroscopy, 60, 147-153.
https://doi.org/10.1016/s1386-1425(03)00220-8

Shaikh, A., Mukherjee, P., Ta, S., Bhattacharyya, A., Ghosh, A. and Das, D. (2020)
Oxidative Cyclization of Thiosemicarbazide: A Chemodosimetric Approach for the
Highly Selective Fluorescence Detection of Cerium(IV). New Journal of Chemistry,

DOI: 10.4236/msce.2024.1212009

132 Journal of Materials Science and Chemical Engineering


https://doi.org/10.4236/msce.2024.1212009
https://doi.org/10.1016/j.poly.2013.04.048
https://doi.org/10.1016/j.saa.2013.12.034
https://doi.org/10.1016/j.ica.2011.01.097
https://doi.org/10.1016/j.jorganchem.2009.08.024
https://doi.org/10.1016/j.bioorg.2021.104979
https://doi.org/10.1016/j.molstruc.2020.129666
https://doi.org/10.1016/j.molstruc.2019.04.082
https://doi.org/10.1016/j.molstruc.2022.134139
https://doi.org/10.1016/j.saa.2010.03.007
https://doi.org/10.1016/s1386-1425(03)00220-8

B. Ndiaye et al.

(17]

(18]

(19]

(20]

(21]

(22]

(23]

(24]

(25]

(26]

(27]

(28]

44, 9452-9455. https://doi.org/10.1039/d0nj01 100b
Angupillai, S., Hwang, J., Lee, J., Rao, B.A. and Son, Y. (2015) Efficient Rhodamine-
Thiosemicarbazide-Based Colorimetric/fluorescent ‘“Turn-on’ Chemodosimeters for
the Detection of Hg?* in Aqueous Samples. Sensors and Actuators B: Chemical, 214,
101-110. https://doi.org/10.1016/j.snb.2015.02.126

Salavati-Niasari, M. (2008) Host (Nanocage of Zeolite-Y)/Guest (Manganese(II), Co-
balt(II), Nickel(II) and Copper(II) Complexes of 12-Membered Macrocyclic Schiff-
Base Ligand Derived from Thiosemicarbazide and Glyoxal) Nanocomposite Materi-
als: Synthesis, Characterization and Catalytic Oxidation of Cyclohexene. Journal of
Molecular Catalysis A: Chemical, 283, 120-128.
https://doi.org/10.1016/j.molcata.2007.12.015

Pouramiri, B. and Tavakolinejad Kermani, E. (2017) Lanthanum(IIT) Chloride/Chlo-
roacetic Acid as an Efficient and Reusable Catalytic System for the Synthesis of New
1-((2-Hydroxynaphthalen-1-yl)(Phenyl)Methyl)Semicarbazides/Thiosemicarba-
zides. Arabian Journal of Chemistry, 10, S730-S734.
https://doi.org/10.1016/j.arabjc.2012.11.016

Maurya, M.R,, Sarkar, B., Kumar, A., Ribeiro, N., Miliute, A. and Pessoa, J.C. (2019)
New Thiosemicarbazide and Dithiocarbazate Based Oxidovanadium(IV) and Dioxi-
dovanadium(V) Complexes. Reactivity and Catalytic Potential. New Journal of
Chemistry, 43, 17620-17635. https://doi.org/10.1039/c9nj01486a

Fouda, A.S., Moussa, M.N., Taha, F.I. and Elneanaa, A.l. (1986) The Role of Some
Thiosemicarbazide Derivatives in the Corrosion Inhibition of Aluminium in Hydro-
chloric Acid. Corrosion Science, 26, 719-726.
https://doi.org/10.1016/0010-938x(86)90035-1

Houari, B., Louhibij, S., Tizaoui, K., Boukli-hacene, L., Benguella, B., Roisnel, T., et al.
(2019) New Synthetic Material Removing Heavy Metals from Aqueous Solutions and
Wastewater. Arabian Journal of Chemistry, 12, 5040-5048.
https://doi.org/10.1016/j.arabjc.2016.11.010

Sheldrick, G.M. (2008) A Short History of Shelx. Acta Crystallographica Section A
Foundations of Crystallography; 64, 112-122.
https://doi.org/10.1107/s0108767307043930

Sheldrick, G.M. (2015) Shelxt—Integrated Space-Group and Crystal-Structure De-
termination. Acta Crystallographica Section A Foundations and Advances, 71, 3-8.
https://doi.org/10.1107/s2053273314026370

Rabchinskii, M.K., Ryzhkov, S.A., Besedina, N.A., Brzhezinskaya, M., Malkov, M.N.,
Stolyarova, D.Y., et al. (2022) Guiding Graphene Derivatization for Covalent Immo-
bilization of Aptamers. Carbon, 196, 264-279.
https://doi.org/10.1016/j.carbon.2022.04.072

Holecek, J., Nadvornik, M., Handli¥, K. and Lyc¢ka, A. (1983) 13C and 119sn NMR
Study of Some Four- and Five-Coordinate Triphenyltin(IV) Compounds. Journal of
Organometallic Chemistry, 241, 177-184.
https://doi.org/10.1016/s0022-328x(00)98505-x

Diallo, W., Diop, L., Plasseraud, L. and Cattey, H. (2014) [2-Buz NH:]3[SnPhs(SeOa):]:
The First Triorganotin(IV) Complex with Terminally Coordinated Selenato Ligands.
Main Group Metal Chemistry, 37, 107-112.
https://doi.org/10.1515/mgmc-2014-0011

Diallo, W., Diop, L., Diop, C.A.K., Plasseraud, L. and Cattey, H. (2017) Two New
Organic-Selenate Salts: Syntheses and Crystal Structures of Bis(di-iso-Propylammonium)

Selenate and Di-n-Butylammonium Hydrogenoselenate. Zeitschrift fiir Naturforschung

DOI: 10.4236/msce.2024.1212009

133 Journal of Materials Science and Chemical Engineering


https://doi.org/10.4236/msce.2024.1212009
https://doi.org/10.1039/d0nj01100b
https://doi.org/10.1016/j.snb.2015.02.126
https://doi.org/10.1016/j.molcata.2007.12.015
https://doi.org/10.1016/j.arabjc.2012.11.016
https://doi.org/10.1039/c9nj01486a
https://doi.org/10.1016/0010-938x(86)90035-1
https://doi.org/10.1016/j.arabjc.2016.11.010
https://doi.org/10.1107/s0108767307043930
https://doi.org/10.1107/s2053273314026370
https://doi.org/10.1016/j.carbon.2022.04.072
https://doi.org/10.1016/s0022-328x(00)98505-x
https://doi.org/10.1515/mgmc-2014-0011

B. Ndiaye et al.

B, 72, 425-432. https://doi.org/10.1515/znb-2017-0032

[29] Al-Amiery, A.A., Al-Majedy, Y.K., Ibrahim, H.H. and Al-Tamimi, A.A. (2012) Anti-
oxidant, Antimicrobial, and Theoretical Studies of the Thiosemicarbazone Derivative
Schiff Base 2-(2-Imino-1-Methylimidazolidin-4-Ylidene)Hydrazinecarbothioamide
(IMHC). Organic and Medicinal Chemistry Letters, 2, 4.
https://doi.org/10.1186/2191-2858-2-4

DOI: 10.4236/msce.2024.1212009 134 Journal of Materials Science and Chemical Engineering


https://doi.org/10.4236/msce.2024.1212009
https://doi.org/10.1515/znb-2017-0032
https://doi.org/10.1186/2191-2858-2-4

	Thiosemicarbazone (E)-2(1-(2-Hydroxyphenyl) Hydrazine)-1-Carbothioamide: Spectroscopic Studies, Xray Diffractometer Characterization and Antioxydant Test
	Abstract
	Keywords
	1. Introduction
	2. Materials and Methods
	3. Results and Discussion
	4. Antioxidants Test Results
	5. Conclusion
	Acknowledgements
	Conflicts of Interest
	References

