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Abstract: Synthesis of Schiff base and its metal complex is always gained interest among researchers
due to its variety of applications such as in the field of medicine, as catalyst, as photoluminescent, as
antioxidant. Researchers from all over the globe developed different methods for synthesis of Schiff
base and their transition metal complexes. In this study synthesis of a Schiff base from benzil and
cysteine have been carried out using one pot method and also zinc complex of the synthesized Schiff
base have been prepared which is characterized by UV, IR, NMR, ESI-MS, TGA as well as fluorescence
activity of the zinc complex have been reported.
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H Introduction

Schiff base complexes of Zn (ll) have gained recent interest because of different applications. Zn (Il)
complexes with functionalized Schiff bases have been reported to catalyze the transesterification of oil in
mild conditions [1,2], antifungal and anti-bacterial activity [3], photo luminescent properties [4]. Anionic

Schiff base surfactants have been used to synthesise Zn (lI) complexes and applied as anticorrosion agent
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[5]. Nano structured Zn (ll) complexes are also known with Schiff base ligands [6] Zn (II) complex with

Schiff base bis-salicylaldiminato showed orange light emission when irradiated with UV light while the
ligand emitted green light [7]. Zn (ll) square planar complex with Schiff base has been recently reported
to show anticancer activity [8]. Tridentate NNO coordinated Schiff base complex of Zn (ll) is reported to
show cytotoxic effects [9]. Condensation of isatin with 2-aminopyrimidine led to Schiff base and its Zn (Il)

complex was applied for DNA cleavage [10].

Investigation of biological role of Zn in cellular metabolism shows that about 10% of human protein binds
to Zn, in addition to hundreds which carry Zn. More than 200 enzymes require it for its catalytic activity
and it plays a role in immune function, wound healing, synthesis of protein, synthesis of DNA and in cell
division [11,12]. Zn ions are bonded to the side chains of amino acid like aspartic acid, glutamic acid,
cysteine and histidine [13]. The metal has a flexible three-dimensional geometry, which gives permission
for proteins to change conformations to perform various biological function [13]. Zinc also performs

catalytic, and structural roles in variety of chemical reactions [14].

Il Results and Discussion

In this study a benign zinc complex of Schiff base derived from benzil and cysteine has been developed in
a simple condensation reaction. Characterization of the product reveals the formation of the Schiff base
and the metal complex in good yield. IR spectra of the complex particularly at 1593.20 cm™ suggest the
formation of the Schiff base which is confirmed by 13C peak at 172. The molecular mass at m/e value 417
agrees with the proposed structure as shown in scheme 1. TGA study shows the co-ordination of two
water molecules with the metal. Fluorescence property of the complex has been studied and found active.

FT-IR

Figure 1 shows the FT-IR spectrum of L1 in KBr. Peaks were observed at 2927 cm™ due to v C-H, 2611cm
1 due to v S-H, 1396 cm™ due to v C=0 sym, 1577.77 cm™ due to v C=N, frequency at 671 cm™ for v C-S.
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Figure 1. FT-IR spectrum of L1 in KBr.

ESI-MS analysis of L1

800 600 400

The ESI-MS spectrum of L1 has been reported in Figure 2. The molecular ion peak was observed at m/e
value 417. The calculated value of mass of L1 according to Scheme 1 is 414. Thus, the structure of L1 has
been confirmed as that shown in Scheme 1.
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Figure 2. ESI-MS spectrum of L1 in MeOH.
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Elemental analysis:

The elemental analysis of the Zn (ll)L1 complex showed C=38,8% (39.0%), N=4.4% (4.64%), S=10.55%

(10.61%), H=2.95% (2.98%), Zn=10.6% (10.65). The close proximity of the theoretically calculated values

based on formula Zn (II)L1(H,0),. H,O with the experimental ones supports the structure as shown in

Scheme 1.
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Scheme 1. Zn complex structure.

FT-IR spectral analysis
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FTIR spectra was recorded for the Zn (l1)L1(H,0)2.H,0 complex in KBr pallet. The FT-IR spectrum has been

shown in Figure 3. Peaks were observed at 798.53 cm™, 852.54 cm™ due to v_ out of plane vibration of

phenyl ring; 1400.32 cm™ due to v._y stretch which has been shifted from ligand vo_y showing

coordination of zinc with N atom. Further the S-H band in free ligand at 2611 cm™ does not shift in the

complex showing no zinc to S bonding.
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Figure 3. FT-IR spectrum of Zn (II)L1(H,0),.H.Ocomplex in KBr.
ESIMS analysis

ESI-MS spectrum of Zn (I1)L1(H,0),. H,O complex was recorded in CH3OH. The spectrum has been shown
in Figure 4. Molecular ion peak has been observed at m/z 524.99. The calculated molecular weight of the

Zn (11)L1(H20);2.H20 complex as shown in Scheme Il is 528.0 which confirms the proposed structure.
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Figure 4. ESI-MS spectrum of Zn (11)L1(H;0),. H,0 complex in CHsOH.
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TGA analysis of Zn (lI)L1(H,0).. H,O

Figures 5 represent TGA thermograms of the ZnL1(H,0),. H.O complex and were recorded in non-

oxidative nitrogen environment within the temperature range of 35°C to 800°C. The first 4% weight loss

of the complex within the temperature range of 60°C — 100°C is due to the removal of the water

molecule of crystallisation. Decomposition was observed from 100°C till 600°C with a total weight loss

of 35%. This accounts for the loss of the two coordinated water molecules and decomposition of the ligand

and formation of some Zn (ll) compound with S of unknown composition.
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Figures 5. TGA analysis of Zn (II)L1(H,0),. H,Ocomplex.

Fluorescence property of ZnL1(H,0).. H,0
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Fluorescence activity is widely applied in the field of imaging and diagnosing tumour and other disorders.

The complex ZnL1(H,0),. H,0 in CH30H when excited by 260 nm photon showed fluorescence emission

peak at 338 nm. The ligand L1 did not show any fluorescence spectrum due to the presence of

photoinduced electron transfer (PET) process but in ZnL1(H20),. H,O binding of Zn (Il) to L1 through

—COO07 snaps the PET process and hence the complex shows fluorescence property.
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Figures 6. Fluorescence spectrum of ZnL1(H,0).. H,0O in CH30H when excited by 260 nm photon.

Il Conclusion

In this experimental work we have reported a new complex of Zn(ll) with the ligand derived from
condensation of benzil and cysteine. The complex has been charactrized by Elemental, FT-IR, ESI-MS and
TGA analysis. Zn(ll) was coordinated by the ligand through a N,O, coordination environment. Interstingly
the S atoms present in the ligand did not bind to Zn(ll). The complex was found to show fluorescence
spectrum with very high intensity.

l Experimental
Synthesis of the Ligand (L1)

L1 is a condensation product between benzil and cystein. 2.1 g benzil (0.01 mol) and 2.42 g cysteine (0.02
mol) were taken in 1:2 (v/v) CH30H:H,0. Few drops of 30% NaOH was added and stirred well to dissolve
cysteine completely. The mixture was refluxed for 1 hour. Brown coloured product was obtained which

was filtered, washed with water and dried. Yield: 60%, Melting point: 268°C- 270°C, Solubility: CH3OH.
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Synthesis of Zn (II)L1(H.0).. H,O complex

1.0 g (0.0029 mol) of L1 was dissolved in 1:1 (v/v) CH3OH:H,0. 0.39 g (0.0025 mol) of ZnSO4 was added
and stirred for 1 hour at room temperature. Yellow coloured precipitate was obtained which was filtered

and washed with water and dried. Yield: 1.4 g. Solubility: CH;OH.

'H NMR analysis of L1

Aromatic H is between 7-8 ppm,1.8 ppm due to S-H proton. In between these two peaks methylene
proton peak was observed.

13C NMR analysis of L1

13C NMR of L1 was recorded in DMSO-d6 and the spectrum has been shown in Figure 7. The peak
around 172 is due to C=N.

References

[1] Zhou, Ying-Hua; Sun, Da-Liang; Tao, Jun; Chen, Li-Qing; Huang, Ya-Fan; Li, Ying-Kun; Cheng, Synthesis,
crystal structure, and SOD-like activity of two copper (II) complexes with hydroxymethyl pendants. Journal
of Coordination Chemistry, 2014, 67, 2393-2404. https://doi.org/10.1080/00958972.2014.940335.

[2] Choudhary, Mukesh; Patel, R. N.; Rawat, S. P, Synthesis, structural characterization, superoxide
dismutase and antimicrobial activities studies of copper (ll) complexes with 2-(E)-(2-(2-aminoethylamino)
methyl)-4-bromophenol and (19E, 27E)-N1, N2-bis (phenyl (pyridine-2-yl)-methylene)-ethane-1, 2-
diamine as ligands, Journal of Molecular Structure,. 2014, 1070, 94-105.
https://doi.org/10.1016/j.molstruc.2014.04.018.

[3] Das D.K., Sarma B., Haloi S, Synthesis and characterization of a novel bi-nuclear copper 2+ complex and
its application as electrode- modifying agent for simultaneous voltametric determination of dopamine
and ascorbic acid. Chemical Papers, 2014, 68, 153-163. https://doi.org/10.2478/s11696-013-0431-8.

[4] Abbas G., Hassan A., Irfan A., Mir M., Mariya-al-Rashida, Wu G, A new pentacoordinate polymeric
copper (ll) complex with 2-amino-2-methyl-1,3-propandiol: Structural investigations using XRD and DFT.
Journal of Structural Chemistry, 2015, 56, 92-101. DOI: 10.1134/50022476615010138.

[5] Ebrahimipour S.Y., Sheikhshoaie |., Mohamadi M., Suarez S., Baggio R., Khaleghi M., Torkzadeh-Mahani
M., Mostafavi A, Synthesis, characterization, X-ray crystal structure, DFT calculation, DNA binding, and
antimicrobial assays of two new mixed-ligand copper (ll) complexes. Spectrochimica Acta, Part A:
Molecular and Biomolecular Spectroscopy, 2015, 142, 410-422.
https://doi.org/10.1016/j.saa.2015.01.088.

[6] Di Serio M., Carotenuto G., Cucciolito M.E., Lega M., Ruffo F., Tesser R, Schiff base complexes of zinc
(1) as catalysts for biodiesel production Journal of Molecular Catalysis A: Chemical, 2012, 106, 353354.
https://doi.org/10.1016/j.molcata.2011.11.012.

272
DOI: 10.22034/jsc.2023.412843.1044
J. Synth. Chem. 2023, 2, 265-274



Journal of Synthetic Chemistry J. Synth. Chem. Original Research

[7] Dubey R.K., Baranwal P., Dwivedi S.K., Tripathi U.N, Synthesis and spectral studies of some new dimeric
[(u-C1)2M2(L)2 - XTHF] [M=2Zn (ll) and Hg (ll)] complexes containing Schiff-base ligands, Journal of
Coordination Chemistry. 2011, 64, 2649-2657. https://doi.org/10.1080/00958972.2011.596934.

[8] Joseyphus R.S., Nair M. S., Antibacterial and Antifungal studies on some Schiff Base Complex of Zinc
(). Mycobiology 2008, 36, 93-98. https://doi.org/10.4489/myc0.2008.36.2.093.

[9] Chakraborty S., Bhattacharjee C.R., Mondal P., Prasad S.K., Rao D.S.S. Synthesis and aggregation
behaviour of luminescent mesomorphic zinc (Il) complexes with ‘salen’ type asymmetric Schiff base
ligands Dalton Transactions, 2015, 44, 7477-88. https://doi.org/10.1039/C4DT03989K.

[10] Bhattacharyya A., Sen S., Harms K., Chattopadhyay S, Formation of three photoluminescent zinc (l1)
complexes with Zn202 cores: Examples of bi-dentate bonding modes of potentially tri- and tetra-dentate
Schiff bases. Polyhedron, 2015, 88, 156-163. https://doi.org/10.1016/j.poly.2014.12.018.

[11] J. Fauvarque, The Chlorine Industry, Pure and Applied Chemistry. 1996, 68, 1713.
https://doi.org/10.1351/pac199668091713.

[12] S. Stavber, M. Jereb, M. Zupan, Electrophilic lodination of Organic Compounds Using Elemental lodine
or lodides, Synthesis, 2008, 10, 1487. https://doi.org/10.1055/s-2008-1067037.

[13] Aydemir T.B., Blanchard R.K.,, Cousins R.., Zinc supplementation of young men alters
metallothionein, zinc transporter, and cytokine gene expression in leukocyte populations, Proceedings of
the National Academy of Science, 2006, 103, 1699. https://doi.org/10.1073/pnas.0510407103.

[14] Fosmire G.J.,, Zinc toxicity, American Journal of Clinical Nutrition, 1990, 51, 225.
https://doi.org/10.1093/ajcn/51.2.225.

273
DOI: 10.22034/jsc.2023.412843.1044
J. Synth. Chem. 2023, 2, 265-274



Journal of Synthetic Chemistry J. Synth. Chem. Original Research

N N TO RN WO WM NO= ™
N OOLORM- T TN O O @ r i
LA WD O-C O T T T Mo — w
T e e el S o e e A N o R
%E}Esﬁxgxgi/éﬁ/ff/

=) )

A
L T T T T T T T T T T T 1
13 12 11 10 9 8 7 6 5 4 3 2 1 ppm
I I L J
s 8| ‘;fiﬁ 3'3{2‘:5‘ al =
- — hﬂr—ldl‘-u:a[ ‘2 -
. 3 sl et
-

M soht s bR Aol

180 140 100 60 20 pp

274
DOI: 10.22034/jsc.2023.412843.1044

J. Synth. Chem. 2023, 2, 265-274



	     Results and Discussion

	In this study a benign zinc complex of Schiff base derived from benzil and cysteine has been developed in a simple condensation reaction. Characterization of the product reveals the formation of the Schiff base and the metal complex in good yield. IR spectra of the complex particularly at 1593.20 cm-1 suggest the formation of the Schiff base which is confirmed by 13C peak at 172. The molecular mass at m/e value 417 agrees with the proposed structure as shown in scheme 1. TGA study shows the co-ordination of two water molecules with the metal. Fluorescence property of the complex has been studied and found active.

	     Conclusion

	In this experimental work we have reported a new complex of Zn(II) with the ligand derived from condensation of benzil and cysteine. The complex has been charactrized by Elemental, FT-IR, ESI-MS and TGA analysis. Zn(II) was coordinated by the ligand through a N2O2 coordination environment. Interstingly the S atoms present in the ligand did not bind to Zn(II). The complex was found to show fluorescence spectrum with very high intensity.

	     Experimental




