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Abstract.

Schiff base a class of organic compounds ,carry the imine or azomethine (=C=N-) functional group .Schiff
bases played an influencing role in the development of co-ordination chemistry and were a key point in
the development of inorganic ,bioinorganic chemistry and optical matterials. Schiff bases,widely used in
inorganic ,organic and analystical chemistry ,account for a sign if cant portion of the more commonly
employed classes of organic molecules .The ability of schiff base ligands to form stable metal complexes
with a wide range of transition and other metal ions makes them extremely useful.Condensation of a
primary amine with an aldehyde or ketone yields a schiff base.

Keywords:Synthesis of Schiff base , Green catalyst , Fruit juice extract ,Metal complexes,
Antimicrobial Activities.

1. Introduction.

1.1 Schiff base metal complex.

The nitrogen atom with a free electron pair can form stable complexes with metals, while the C atom of
the imine (-RC = N-) bond is prone to nucleophilic addition. Antibacterial properties have been reported
for a variety of compounds derived from Schiff bases antifungal, antitumor and anti-HIV properties[1]
The synergistic antibacterial. and anticancer potential of ferrocenyl Schiff base metal complexes in
conjunction with traditional medications is investigated in this work [2] .Schiff bases are significant
chelating agents that provide a wide range of options for creating practical, intriguing, and profitable
ligand systems [3]. Corrosion inhibitors, catalyst supports, heat-resistant materials, metal coordination
ligands, and biological or pharmacological systems are just a few of the uses for Schiff bases.Schiff base
that are biologically active have antifugal ,antibacterial, antimicrobial and free radical scavenging
qualities, as well as acting as inhibitors or intermediates for enzymes because of azomethine
group.[4]Green synthesis can be achieved by maximizing resource efficiency, reducing hazards and
pollution, and designing the entire life cycle of an active pharmaceutical ingredient (API) with
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sustainability in min [5]. Biological processes depend on metal ions, and medical inorganic chemistry is
a field of study that deals with the application of inorganic chemistry to illness or medicine diagnostics.[6]
The scientific community has given Schiff base metallic complexes a lot of attention because of their
special qualities and numerous uses in a variety of sectors, including biology and industry [7]. Despite
being environmentally friendly, biological methods have limited efficacy against persistent pollutants and
slower rates.[8] Scientist have a recently become interested in a number of encouraging discoveries
regarding the antimicrobial and anticancer properties of Cu complex .[9] Furthermore, it is known that
Schiff bases and Schiff bases derived from salicylaldehyde are polydentate ligands that can coordinate
with metal ions in both their neutral and deprotonated state.[10] Notably,many studies have examined the
metal complexes of Schiff bases. The Schiff bases generall display bidentate ligand behavior and interact
with metallic cations to produce neutral metal complexes.[20]

1.2 Green Synthesis of Schiff base metal Complex:

The preparation of Schiff base metal complexes by constituent combination method has been in use but
most recently the solvent extraction method.[11] Because of their chemical characteristics that allow
complex formation with suitable ligands, transition metal ions are essential in both pharmaceutical
chemistry and living systems. The metal ions, ligands, and complex structure of these complexes affect
their pharmacological activities , determining their the capacity to aacess particular target locations within
the body.[12] The creation of transition metal complexes with Schiff-type ligands has received more
attention recently because of their intriguing biological characteristics.

Copper complexes have garnered attention among transition metals because of their varied biological zand
catalytic characteristics.[1] The Schiff base metal complexes synthesis, structural diversity, electronic
control mechanisms, and capacity to coordinate with transition metals, these compounds are the class of
ligands that are commonly used as useful chelates. These substances have multiple resources. [13]
Compared to the complex state, the Schiff bases are less reactive when they are free ligands. The
effectiveness of the ligand-complex increases whenever a metal reacts with a Schiff base ligand.
Therefore, coordinated complexes led to a significant increase in chemistry because of metal
complexes.[14] They act as role models for species that are significant to biology. Schiff bases are also
utilized as adaptable elements in cycloaddition reactions and nucleophilic addition with organometallic
reagents. [15] In the creation of therapeutic agents, metal complexes provide a more appealing and secure
substitute for organic small molecules. A central metal ion bound to one or more organic or inorganic
compounds makes up a transition metal complex.Ligands by means of dative covalent connections. [16]
Schiftbase ligands, which can coordinate to the metal through both nitrogen and oxygen, form stable
complexes with the majority of transition metal ions. The significance of the Schiff-base complexes is
largely determined by biological characteristics.[17] A cost-effective technique commonly used for juice
production, although it may lead to a reduction in soluble solids content.[18] Bioactive compounds in
grape pomace from the wine and juice industry have been recognized as valuable sources of antioxidants
and antibacterial agents[19] In addition to its refreshing taste, grape juice is well known for its abundance
of bioactive substances, especially polyphenols, which have been linked to a number of health advantages,
such as cardioprotective, anti-inflammatory, and antioxidant properties. Numerous Schiff bases and their
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copper(Il) derivatives have been reported to possess promising catalytic anticancer or biological properties
and have been successfully used as models in biological systems[20].

2.0 Materials and Methods.

Fresh greapes were obtained from local market in shirpur (i.e. Easily available in everywere in the Dhule
District,India.),Ethanol ,Sonicator Instrument was used extraction and catalyst preparation throught the
research.

Experimental Section:

2.1 Preparation of fruit juice extract.

For synthesis of Schiff base and were extracted from the grapes juice. Some grapes were washed in
tapwater and 10 gm of grapes was used for extraction in 20 ml of ethanol.Crushing the grapes in mortal
pestle extract the 5 ml pure grapes juice added in 20 ml ethanol centrifuge the sonicator instrument in 5
min After the solution filter and collect the beaker.

A) Synthesis of Schiff bases:

The Schiff base are synthesized by using aniline (Aromatic amine) and substituted aromatic aldehydes in
presence of green catalyst.As shown in figure no 1 the reaction of aromatic amine and aromatic aldehyde
were carreid out using Grapes juice extract .To synthesis of schiff base by using 0.01 mol substituted
aromatic benzaldehyde and 1 gm of aniline with constant strirring and 5 ml of alcoholic grapes juice
extract is used as a catalyst the reaction mixture was strirred in magnetic strirrer at room temperature, the
progress of the reaction was checked by TLC ,using a solvent system of n-Hexane and ethyl acetate (4:1)
ratio . The reaction was completed within (2 to 3 ) hour. The reaction is completed in separete the TLC
spot filter the product solid form. And recrystallization of product melting point .

Figure no 1 : Synthesis of Schiff base using Aromatic aldehyde and aromatic amine by using
Grapes juice extract as a green catalyst .

/ NH,
~
= ' n Green Catalyst N
 ——
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/ X /
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B) Synthesis of metal complexes by using the synthesized Schiff Base .

The round bottom flask containing solution of metal copper chloride salt treated with the ethanolic sulution
of ligand to form the metal copper chloride complexes with schiff base ligands. As reaction shown in
figure no 2 the schiff base ligand in 20 ml ethanal ,wsas added in a 1.2 molar ratio, 1 mole (0.85) gm of
copper chloride and 2 mole ( 2.26) gm of schiff base those compound adding after colour change with
reflux and contineous stirring and heating in water bath on 3 to 4 hours .The complex formation checked
by TLC after every 30 minutes ,then TLC spot separated in reaction collect in china dish to overnight
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evaporated the solid form and final product again colour change. Recrystallization of the solid form hot
ethanal yielded the compounds.

Figure no 2: Synthesis of metal complexes by using the synthesized Schiff Base.

e peice
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Results.

Herein, synthesis and to obtained high yield of the schiff base product with green catalyst Organic material
is developed.This is achievedby adopting the green method for schiff base reaction between benzaldehyde
aniline with green catalyst (Grapes Juice) extract .As shown in table no 1 it is observed that the desired
product N-Benzylidene aniline is formed with 80 % yield.

Table no 1. Synthesis of Schiff Base and their Copper Metal Complex.

Sr.No | Schiff base structure | Schiff base | Metal complex | Sample Melting
name code point
1 . (E)-N-(4- [Cu((E)-N-(4- C1-Cu 250 °C
Es _ ,@ methoxyben- methoxyben-
/@f " zelid zelid
Hed ine) aniline ine) aniline )2
.C12.2H20]
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2 (@ (E)-N- [Cu((E)-N- (3nitrobezyliden | C2- | 239 °C
= (3nitrobezyli- | e)benzenamine)2 .C12.2H20] Cu
/©/\ dene)
HO benzenamine
3 N/@ (E)-4- [Cu((E)-4- ((phenylimino)m | C3- | 247 °C
= ((phe- ethyl)phenol)2.CI12. .2H20 | Cu
Q/\ nylimino)m
No, ethyl)phenol
4 i E)-2- [Cu((E)-2- (phenylimino)me | C4- | 224 °C
@\/ (phe- thyl)phenol)2 .CI2.] Cu
= N nylimino)me
thyl)phenol
5| = (E)-N- [Cu((E)-N- (benzelidine) | C5- | 219 °C
Q\’?NG (benzelidine) | aniline)2 .CI2.2H20)] Cu
aniline
6 (E)-N-(4- [Cu((E)-N-(4- chlorobenzyliden | C6- | 276 °C
X p Chloroben- e)-3-benzenamine)2 .CI12.2H20.] | Cu
m/©/\ zylidene)
3-
benzenamine
7| 0N (E)-N-(4- [Cu((E)-N-(4- Nitrobenzylidene) | C7- | 255 °C
@\/ @ Nitrobenzyli- | -3-benzenamine)2 .C12.2H20.] Cu
N
dene)
-3-
benzenamine
Conclusion:

Cu-Schiffbase metal complexes are created using chip and environmentally green catalysts. This catalyst
is readily accessible. Spectroscopy was used to characterize and identify the Cu-Schiff base metal

complexes that were formed.

References.

1. Govindaraj, V., Ramanathan, S., Elavalagan, K., & Renganathan, R. (2025). Synthesis, spectral

characterization and biological studies of Co (II) complexes with Schiff bases derived from sulpha
drugs. Bulletin of the Chemical Society of Ethiopia, 39(6), 1071-1082.
2. WARREN, D. (2025). Synergistic Antimicrobial and Anticancer Activity of Ferrocenyl Schiff Base
Metal Complexes in Combination with Conventional Drugs.

IJFMR

SPHERE - 2025

131



https://www.ijfmr.com/

N

IJFMR Research and Education (SPHERE - 2025)

International Journal for Multidisciplinary Research

National Conference on Sciences, Pharmacy, Humanities & Commerce, Engineering for

Organized by S.P.D.M. Arts, S.B.B. and S.H.D. Commerce, and S.M.A. Science College,
Shirpur in Association with PM USHA soft component, KBC NMU Jalgaon (MS)
E-ISSN: 2582-2160 e Website: www.ijffmr.com e Email: editor@ijfmr.com

10.

1.

12.

13.

14.

15.

16.

17.

Nworie, F., Nwabue, F., Elom, N., & Eluu, S. (2025). Schiff bases and schiff base metal complexes:
from syntheses to applications. Journal of Basic and Applied Research in Biomedicine, 2(3), 295-305.
Sakhare, D. T. (2025). Green Synthesis, Characterization and Biological Evaluation of Divalent
Transition Metal Complexes of Substituted Aminopyrimidine Novel Schiff Base Ligand. Science
Journal of Chemistry, 13(1), 1-10.

Saravanan, V., Banerjee, S., Muthukumaradoss, K., Deivasigamani, P., & Periyasamy, S. (2025).
Revolutionizing organic synthesis through green chemistry: Metal-free, bio-based, and microwave-
assisted methods. Frontiers in Chemistry, 13, 1656935.

Hamad, A. A., Omer, R. A., Kaka, K. N., Abdulkareem, E. 1., & Rashid, R. F. (2025). Biological
activities of metal complexes with Schiff base. Reviews in Inorganic Chemistry, 45(3), 543-552.
Abbas, S. K., & Hassan, Z. M. (2025). Green Chemistry approach for synthesis of Schiff bases and
their applications. Kerbala Journal of Pure Sciences, 22(1).

Al-Kadhi, N. S., Abdelrahman, E. A., Alamro, F. S., Shah, R. K., Saad, F. A., & ur Rehman, K. (2025).
Synthesis of novel magnesium ferrite Schiff base chitosan nanocomposite for efficient removal of pb
(IT) ions from aqueous media. Scientific Reports, 15(1), 4153.

Majumdar, D., Philip, J. E., Roy, S., Gassoumi, B., & Ghalla, H. (2025). Synthesis, characterization,
crystal engineering, DFT, and biological evaluation of a novel Cu (II)-perchlorate Schiff base
complex. BMC chemistry, 19(1), 227

Elbadawy, H. A., Eldissouky, A., El-Apasery, M. A., Elsayed, D. S., & Alaswad, E. A. (2025).
Synthesis,characterization, computational and dyeing behavior of Cu (II) and Zn (II) metal complexes
derived from azo-Schiff bases containing phenol derivatives. BMC chemistry, 19(1), 207.

Nworie, F., Nwabue, F., Elom, N., & Eluu, S. (2025). Schiff bases and schiff base metal complexes:
from syntheses to applications. Journal of Basic and Applied Research in Biomedicine, 2(3), 295-305.
Turan, N., Buldurun, K., Seymen, H., Giindiiz, B., & Colak, N. (2025). Opto-electronic studies and
diode applications: synthesis, characterization, and photoconductive properties of Schiff base and its
Pd (II) and Pt (I) complexes. Research on Chemical Intermediates, 51(4), 1989-2005.

Oktay, F., & Yildirim, S. T. (2025). Synthesis, Characterization and Docking Studies of a Schiff Base
Ligand and Some Metal Complexes. Pharmata, 5(1), 16-21.

Bhatti, D. M. P, Ali, A., Saeed, D. Z., Khan, R. R. M., Ullah, S., Rashid, A., & Abbas, A. Synthesis,
Characterization, and Biological Studies of Schiff Base Derivative of 4-Dimethylaminobenzaldehyde
Metal Complexes. Available at SSRN 5117260.

Boniface, I. T., Maradona, 1., Othniel, M. M., & Fineboy, U. (2025). Synthesis, Characterization and
Biological Profiles of Schiff Base Derived from Benzaladehyde and Phenylalanine and M3+
Complexes using Conventional Method. ChemClass Journal, 9(2), 584-601.

DA, J. Synthesis, Characterization, in Vitro and in Silico Studies of Isoniazid-Based Schiff Base Metal
(M= Cu, Co, Ni and Zn) Complexes.

Khalil, M. H., & Abdullah, F. O. (2024). Synthesis, characterisation, and anticancer and antioxidant
activities of novel complexes of palladium and an organic Schiff-base ligand. Bulletin of the Chemical
Society of Ethiopia, 38(3), 605-613.

IJFMR SPHERE - 2025 132


https://www.ijfmr.com/

N International Journal for Multidisciplinary Research e

I National Conference on Sciences, Pharmacy, Humanities & Commerce, Engineering for Q @
IJFMR Research and Education (SPHERE - 2025) ‘
Organized by S.P.D.M. Arts, S.B.B. and S.H.D. Commerce, and S.M.A. Science College,

Shirpur in Association with PM USHA soft component, KBC NMU Jalgaon (MS)

E-ISSN: 2582-2160 e Website: www.ijffmr.com e Email: editor@ijfmr.com

SPHERE - 2025

18. Moro, L., dos Santos, D. F., Furlan, M. F. M., Tavares, A. R., Hernandes, J. L., Purgatto, E., & Tecchio,
M. A. (2025). Exploring grape juice volatile compounds after inactive yeast extract foliar treatment
using SPME and GC-MS. Discover Food, 5(1), 15.

19. Nguyen, T. T. T., Nguyen, B. V., & Kha, C. T. (2025, March). Optimization of bioactive compound
extraction from Red Cardinal grape pomace using deep eutectic solvents. In /OP Conference Series:
Earth and Environmental Science (Vol. 1465, No. 1, p. 012016). IOP Publishing.

20. GOUDA, P. N., HIREMATH, S., KOGANOLE, P., RONAD, P. M., MENASINAKAI A. S., KJ, M.,
& BENCHIKERI, R. (2025). Synthesis and Evaluation of Anti-Tubercular Activity of Schiff Base
Divalent Metal Complexes of 7-Amino-4-Methyl-Benzopyran-2-One Derivatives. International
Journal of Environmental Sciences, 11(5s), 371-379.

IJFMR SPHERE - 2025 133


https://www.ijfmr.com/

