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Abstract 

The Schiff base defined by an imine or azomethine (-CH= N-) group, is mostly synthesized by the condensation reaction 
of carbonyl compounds (Aldehyde or Ketone) with compounds consisting of amine moiety. Schiff bases are among the 
most chiefly used organic compounds, revealing a wide range of applications, such as electroluminescent effects, 
fluorescence properties, nonlinear optical and chemosensory properties. The typical Schiff bases are crystalline solids 
that are basic, although at least some of them combine with strong acids to generate insoluble salt. Schiff bases are 
widely used in the pharmaceutical, electronic, cosmetic and polymer industries. Schiff bases use various alpha-amino 
acids and aldehydes in acidic or basic conditions. Schiff bases form a new class of drugs that can strengthen the immune 
system and also be used in the treatment of various ailments. The C=N imine bond's electrophilic carbon and 
nucleophilic nitrogen offer great binding chances with many nucleophiles and electrophiles, which can be used to 
suppress specific diseases, enzymes or DNA replication. These Schiff bases are synthesized from various aldehydes or 
ketones and amines under stirring conditions, catalyst-free, reflux conditions, conventional methods, microwave 
irradiation and ultrasonic conditions. Thus, Schiff bases and their derivatives can be synthesized using various 
techniques and may be further used for enormous biological applications with potent effects. 
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Graphical abstract 

 

1. Introduction 

In general, azomethine groups are produced by reacting an amine with aldehydes or ketones to produce Schiff bases, 
an important class of chemical compounds, which have the general formula R-CH=N-R. While aromatic aldehyde-based 
Schiff base compounds do not have these issues due to their conjugated structure, aliphatic aldehyde-based Schiff base 
compounds have because they spontaneously polymerize. The essential component in Schiff base is azo-methine. 
Usually, acids, bases, or heat act as catalysts in the formation of Schiff bases. Common Schiff bases are crystalline solids 
that react with strong acids to form insoluble salts. Schiff bases are used as a starting point for the synthesis of amino 
acids [1,2]. 

Synthesis of Schiff base analogs was created using a simple one-step process, which involved the condensation of an 
amine and an aldehyde or ketone [3]. Aldehyde or ketone under reflux conditions with the aid of a catalyst is the most 
commonly used method. Eg; mineral acids are frequently utilized as catalysts. Numerous Schiff bases are synthesized 
in mildly acidic conditions because the carbinolamine is suppressed by more acid because a higher acid concentration 
will protonate the amine and limit its ability to act as a nucleophile [4]. The use of microwave-assisted solvent-free 
synthesis is regarded as a crucial method for speeding up the process, increasing yield, utilizing less energy, and 
lowering setup time [5]. Schiff bases and their metal complexes are versatile compounds in coordination chemistry [6]. 

The Schiff bases and their derivatives can be synthesized using various techniques, which include simple one-step, 
refluxing technique, condensation, microwave-assisted, ultrasonic-assisted synthesis, etc. [7-13] 

Schiff bases are crucial in the biological field because of how closely their structural similarities to naturally existing 
biological compounds. These compounds show an extensive variety of pharmacological actions, including antibacterial, 
anti-inflammatory and anticancer properties [14]. Schiff bases may also act as catalysts, polymer stabilizers, 
intermediates in organic synthesis, pigments and dyes [15] and it also has a wide range of applications such as 
electroluminescence effects, fluorescence properties, non-linear, optical properties, chemosensory [16], material 
science, industry, agriculture [17], cosmetic and polymer industries [18]. 

In this review, only the literature indexed in Science Direct, Springer, Google Scholar, Research square, PubMed, Embase, 
ResearchGate, ACS and Royal Society of chemistry databases were taken between the time period of 2011-2021. The 
keywords of this survey include Schiff bases, aromatic Schiff bases, azomethines, imines and synthetic approaches, 
which were used individually and in combination. Here, we summarized the various synthetic approaches of biologically 
important Schiff bases. 
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2. Synthetic approaches of Schiff bases and their derivatives 

2.1. Synthesis of Schiff base derivatives under stirring and reflux conditions 

2-aminopyridine and 2-hydroxy-1-napthaldehyde were dissolved using methanol as solvent. Aldehyde was first 
dissolved in methanol, followed by the addition of four drops of acetic acid and heated for six minutes on a magnetic hot 
plate with continuous stirring. After 6 minutes, 2-aminopyridine was added to the reaction mixture, which was then 
refluxed for 5 hours at 60 ℃ to obtain 1-((pyridine-2-ylimino) methyl) napthalen-2-ol [1] (Scheme 1). 

2-[(Z)-(phenylimino)methyl] phenol was synthesized by the reaction between the aromatic salicylaldehyde and aniline 
with the aid of acetic acid, which was stirred for 1.15-1.30 hours by using the magnetic stirrer at room temperature 
(Scheme 2). 

 (1E,2E)-tetraphenyl ethane -1,2-di-imine was prepared by the condensation of the aromatic benzil with aniline, 
employing ethanol as solvent and the mixture was stirred for 1-2 hours by using the magnetic stirrer (Scheme 3). The 
aromatic cinnamaldehyde in acetic acid was mixed with P-toluidine and the mixture was stirred for 3.2 hours by using 
a magnetic stirrer employed (1E,2E)-N-(4-methyl phenyl)4-phenylbut-3-en-1-imine [2] (Scheme 4). The above-
discussed schemes are given in Fig. 1. 

 

Figure 1 Synthesis of Schiff bases under reflux conditions at an equimolar ratio 
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2.2. Synthesis of Schiff base containing amino derivatives 

The condensation of benzil and p-toluidine under reflux conditions for 1.30 hr in acetic acid yielded (N,N’E,N,N’E)-N,N’-
(1,2-diphenylethane-1,2-diylidene)bis(4-methyl aniline) [2] (Scheme 5). 

2-amino-benzothiazole Schiff bases were prepared by utilizing 2-aminobenzothiazole as the precursor. Ethanol and 2-
aminobenzthiazole were combined with an equal amount of aldehyde. The resulting mixture was left under reflux for 2 
hr. Thus, the product was obtained [7] (Scheme 6). 

The reaction between 4-amino salicylic acid and corresponding aldehyde employing ethanol as solvent yielded the 4- 
aminosalicylic Schiff bases (Scheme 7). The 4-amino phenol Schiff bases were reported by Ashraf et al., 2011. He utilized 
the corresponding aldehyde to obtain 4-aminophenol Schiff bases [7] (Scheme 8). The above-discussed schemes are 
given in Fig. 2. 

 

Figure 2 Synthesis of Schiff base containing amino derivatives 
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2.3.  Synthesis of novel Schiff bases using condensation reaction 

The condensation of 5-substituted isatins with benzidine 3,3’-dimethoxybenzidine utilizing ethanol as solvent, the N-
[(1,3-dihydro)-2H-indole-2-one] 4,4’-diamino-1,1’-biphenyl derivatives and bis N-[(1,3-dihydro)-2H-indole-2-one] 
3,3’-dimethoxybenzidine were formed (Scheme 9). The Schiff base, N-[(1,3- dihydro)-2,4 -indol-2 one]pyridine 2,6 – 
diamine derivative was obtained by the condensation between 5-substituted isatins and 2,6-diamino pyridine in the 
presence of ethanol [8] (Scheme 10). 

3-bromo-2-[6-methylbenzothiazole-2-ylimino] methyl phenol was obtained by the reaction between the mixture of 2- 
amino-6-methyl benzothiazole and salicylaldehyde or 5-bromo salicylaldehyde in 95%ethanol. It was refluxed for 2 
hours to obtain the desired compound [9] (Scheme 11). 

Sulfonamide Schiff bases were reported by Durgun et al., 2020. They utilized 3-bromo-2-hydroxy benzaldehyde and 3-
amino benzene-1-sulfonamide to obtain 3-{(E)-[(3-bromo-2-hydroxyphenyl) methylidene] amino} benzene-1-
sulfonamide [10] (Scheme 12). The above-discussed schemes are given in Fig. 3. 

 

Figure 3 Synthesis of Schiff bases and their derivatives under condensation and reflux conditions 
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2.4. Microwave assisted synthesis of Schiff bases under acetic conditions 

Schiff bases were also synthesized by the condensation of an equimolar mixture of 4-methyl aniline and 4-
nitrobenzaldehyde in the presence of methanol and water in a 3:1 ratio through a microwave-assisted synthetic 
technique [11] (Scheme 13). 

N-arylmethylisatin Schiff bases were prepared by utilizing phenylhydrazine under acetic conditions using (96%) w/w 
ethanol as solvent [12] (Scheme 14). 

To the hot ethanolic solution of 4-aminoantipyrine, 8-formyl-7-hydroxy - 4- methylcoumarin was added under reflux 
conditions yielded (E)-4-(((7-hydroxy-4-methyl-2-oxo-2H-chromen-8-yl)methylene)amino)-1,5-dimethyl-2-phenyl-
1H-pyrazol-3(2H)-one Schiff base (Scheme 15). By utilizing 5-formyl-6-hydroxy coumarin under acidic conditions also 
yielded the (E)-4-(((6-hydroxy-2-oxo-2H-chromen-5-yl)methylene)amino)-1,5-dimethyl-2-phenyl-1H-pyrazol-3(2H)-
one Schiff base derivative [13] (Scheme 16). The above-discussed schemes are given in Fig. 4. 

 

Figure 4 Synthesis of Schiff bases under reflux and microwave conditions 
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2.5. Synthesis of 4-amino antipyrine Schiff base derivatives 

4-amino antipyrine was added to the solution of different aromatic aldehydes in absolute ethanol and 3- drops of glacial 
acetic acid were also added and refluxed the mixture for 1-2 hr [14] (Scheme 17A). Teran et al., 2019, synthesized 4-
amino antipyrine Schiff bases utilizing 4-amino antipyrine with corresponding aldehydes [15] (Scheme 17B, 17C and 
17D). The schemes are given in Fig. 5. 

 

Figure 5 Synthesis of 4-amino antipyrine Schiff base derivatives  

2.6. Synthesis of N-alkyl-3,5-dichloro-2-hydroxyacetophenonimine Schiff base 

N-alkyl-3,5-dichloro-2-hydroxyacetophenonimine Schiff base was obtained by treating 5-fluoro-2-hydroxy 
acetophenone with different alkyl amines under reflux conditions at 80-90 ℃ employing ethanol as solvent [16] 
(Scheme 18). The scheme is given in Fig. 6. 

2.7. Synthesis of Schiff base containing heterocyclic derivatives 

Condensation of Trans-cyclohexane-1,2-diamine and indole-3-carbaldehyde in the presence of ethanol at 80 ℃ yielded 
the compound (1S,2S,N1,N2)-N1,N2-bis(1H-indol-3-yl)methylene)cyclohexane-1,2-diamine, developed by Kizilkaya et 
al., 2020 (Scheme 19). 4-amino-1,5-dimethyl-2-phenyl-1H-pyrazol-3(2H)-one was treated with indole-3-carbaldehyde 
at 80 ℃ yielded 4-(1H-Indol-3-ylmethyleneamino)-1,5-dimethyl-2-phenyl-1H-pyrazol-3(2H)-one (Scheme 20). They 
also developed a Schiff base compound, 1,5-dimethyl-4-[2-methyl-1H-indol-3yl)methyleneamino]-2-phenylpyrazol-3-
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one by utilizing 4-aminopyridine with methylindole-3-caroboxaldehyde [17] (Scheme 21). The above-discussed 
schemes are given in Fig. 6. 

 

Figure 6 Synthesis of Schiff base containing heterocyclic derivatives 

2.8. Synthesis of Pyrazole fused Schiff base derivatives 

To yield the product of 1,5-dimethyl-4[2-methyl-1H-indol-3yl)methyleneamino]-2-phenylpyrazol-3-one, 4-
aminopyridine was condensed with thiophene-2-carbaldehyde in the presence of methanol at 80 ℃ (Scheme 22). The 
reaction between 4-aminopyridine and quinoline-2-carbaldehyde in the presence of methanol obtained the 
corresponding product of 1,5-dimethyl-2-phenyl-4-(quinoline-2-ylmethyleneamino)-1H-pyrazol-3-(2H)-one [17] 
(Scheme 23). 



World Journal of Advanced Research and Reviews, 2022, 16(03), 838–852 

846 

4-aminoantipyrine was treated with aromatic aldehydes and it was dissolved in absolute methanol under acetic 
conditions resulted in the formation of 4-(8-hydroxyquinolin-2-yl)methylene)amino)-1,5-dimethyl-2-phenyl-1,2-
dihydro-3H-pyrazol-3-one and 4-(10-chloroanthracen-9-yl)methylene)amino)-1,5-dimethyl-2-phenyl-1,2-dihydro-
3H-pyrazol-3-one [18] (Scheme 24 and 25). The above-discussed schemes are given in Fig. 7. 

 

Figure 7 Synthesis of Pyrazole fused Schiff base derivatives 

2.9. Synthesis of Schiff base containing Sulfonamide derivatives and novel compounds under ultrasonic 
conditions 

The Schiff base derivatives of sulfa drugs were synthesized by condensation of sulfamethoxypyridazine, sulfamethazine 
and sulfamethoxazole with the substituted aromatic aldehydes. Ethanol with a few drops of acetic acid was used as the 
solvent mixture for this condensation reaction. An overall yield of 35-92 % was obtained by an equimolar quantity of 
substituted aromatic aldehyde and sulfonamides [19] (Scheme 26). 
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Figure 8 Synthesis of Sulphonamide Schiff bases and Schiff bases under ultrasonic conditions  

Sendil et al. 2016, synthesized Schiff bases under ultrasonic conditions by using alpha-amino acids with 2-
naphthaldehyde and 5,5’-methylene bis(2-hydroxy benzaldehyde). The corresponding Schiff bases were obtained in the 
presence of K2CO3 [20] (Scheme 27A and 27B). 

Synthesis of Schiff base namely 2,2’-((1E,1’E)-(pyridine-2,6-diylbis(azanylylidene))bis 
(phenylmathanylylidene))dibenzoic acid was synthesized by condensation of o-benzoyl benzoic acid with 2,6-dihydro 
pyridine. [21] (Scheme 28). 

On the treatment of 4-amino-N-(5-methyl-1,2-oxazole-3-yl)benzene-1-sulfonamide with benzaldehyde in the presence 
of phenol at 80-85 ℃ yielded N-(5-methyl-1,2-oxazole-3-yl)-4-[(3-nitrobenzylidene)amino]benzene sulfonamide [22] 
(Scheme 29). The above-discussed schemes are given in Fig. 8. 
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2.10. Synthesis of Cholesteryl-4-(4-((E)-(4’-cyanobiphenyl-4-ylimino)methyl)phenoxy)butanoate Schiff base 
and Schiff base containing imino benzoic acid derivatives 

 

Figure 9 Synthesis of Cholesteryl-4-(4-((E)-(4’-cyanobiphenyl-4-ylimino)methyl)phenoxy)butanoate Schiff base and 
Schiff base containing imino benzoic acid derivatives 

Cholesteryl-4-(4-((E)-(4’-cyanobiphenyl-4-ylimino)methyl)phenoxy)butanoate Schiff base was synthesized from 
refluxing the equimolar amount of cholesterol aldehyde derivatives and 4’-aminobiphenyl-4-carbonilide [23] (Scheme 
30).  
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2,5-dihydroxybenzaldehyde was treated with 4-aminobenzoic acid in the presence of methanol afforded 4-(2,5-
dihydroxybenzylidene)-imino-benzoic acid. The further solvent was removed from the mixture and treated with 
aqueous sodium bicarbonate solution yielded 4-(2,5-dihydroxybenzylidene)-imino-sodium benzoate [24] (Scheme 31). 

3,5-dihydroxy benzaldehyde was treated with 4-aminobenzoic acid in methanol resulted in the formation of 4-(3,5-
dihydroxybenzylidene)-imino-benzoic acid and it was refluxed for 24h. After refluxing, it was treated with sodium 
hydroxide solution in deionized water which offered the product of 4-(3,5-dihydroxybenzylidene)-imino-sodium 
benzoate [24] (Scheme 32). The above-discussed schemes are given in Fig. 9. 

2.11. Synthesis of Schiff bases containing thiazole, pyrazole and indole derivatives 

 

Figure 10 Synthesis of different Schiff base containing thiazole, pyrazole and indole derivatives 
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4-(4-substituted phenyl)-N-(4-substituted benzylidene)-1,3-thiazole-2-amines were afforded by the reaction between 
4-substituted-phenyl-1,3-thiazole-2-amine and different aldehydes at an equimolar ratio by utilizing piperidine as a 
catalyst [25] (Scheme 33). 

5-amino-N-aryl-1H-pyrazole-4-carboxamides condensed with aromatic aldehydes (benzaldehyde, 4-
methylbenzaldehyde, 4-methoxybenzaldehyde, 4-(dimethylamino) benzaldehyde, 4-chlorobenzaldehyde and 4-
fluorobenzaldehyde in ethanol) under reflux condition obtained the corresponding pyrazole fused Schiff base 
derivatives [26] (Scheme 34). 

Hassan et al., 2018 developed Schiff base derivative namely 4-[(E) -benzylideneamino]-1,5-dihydropyrazolo[3,4-
c]pyrazole-3(2H)-one by condensing the 5-aminopyrazole and aromatic aldehyde in absolute ethanol under reflux 
temperature [27] (Scheme 35). 

4-(di(1H-indole-3-yl)methyl)aniline was synthesized through acid-catalyzed electrophilic substitution of indole and 
para nitro benzaldehyde under an acetic medium. An activating agent such as acetic acid increases the electro positivity 
of the electrophilic center on p-nitro benzaldehyde, the addition of indole which acts as a nucleophile to produce 4-
(di(1H-indole-3-yl)methyl)aniline [28] (Scheme 36). The above-discussed schemes are given in Fig. 10. 

3. Conclusion 

This study summarizes various environmentally eco-friendly methods for the synthesis of Schiff bases. These are a 
popular group of organic compounds because they can be synthesized by using a simple reaction with inexpensive 
catalysts. Various synthetic processes were used for synthesizing Schiff bases, which are summarized in this review. 
Some of the important techniques such as conventional, microwave irradiation, ultrasound sonication, catalyst-free and 
solvent-free synthetic approaches were included in this review. The compounds were formed with high yield under 
acetic and acidic conditions. The main purpose of this survey is to develop a lack of interest in the synthesis of the Schiff 
base. Schiff bases attracted increasing attention from scientists for the synthesis of new derivatives for applications in 
medicinal and industrial fields. Beyond synthetic chemistry, we can use green chemistry concepts to enrich the synthetic 
accessibility and pharmacological aspects of this scaffold. In the field of pharmaceutical chemistry, the discovery of 
various Schiff base derivatives is constantly developing with numerous applications in coordination chemistry. Thus, 
the Schiff bases and their derivatives can be used as potent moieties for various medicinal applications and for the 
development of novel scaffolds. 

Compliance with ethical standards 

Acknowledgements 

We thank the Management and Dr. G. Murugananthan, Principal of our college for giving constant support and 
encouragement for writing this review.  

Disclosure of conflict of interest 

The authors hereby disclose no conflicts of interest regarding the publication of this paper. 

Author’s contribution  

All the authors have contributed equally.  

References 

[1] Sadia M, Khan J, Naz R, Zahoor M, Shah SWA, Ullah R, et al. Schiff base ligand L synthesis and its evaluation as 
anticancer and antidepressant agent. Journal of King Saud University. 2020, 33:101331. doi, 
10.1016/j.jksus.2020.101331. 

[2] Xavier A, Srividhya N. Synthesis and study of schiff base ligands. Journal of Applied Chemistry. 2014, 7(11):06-
15. 

[3] Alam MS, Choi JH, Lee DU. Synthesis of novel Schiff base analogues of 4-amino-1,5-dimethyl-2-phenylpyrazol-3-
one and their evaluation for antioxidant and anti-inflammatory activity. Bioorganic and Medicinal Chemistry. 
2012, 20(13):4103-8. doi: 10.1016/j.bmc.2012.04.058.  



World Journal of Advanced Research and Reviews, 2022, 16(03), 838–852 

851 

[4] More MS, Joshi PG, Mishra YK, Khanna PK. Metal complexes driven from Schiff bases and semicarbazones 
for biomedical and allied applications: a review. Materials Today Chemistry. 20019, 2019:100195. doi: 
10.1016/j.mtchem.2019.100195. 

[5] Abdel Aziz AA, Elbadawy HA. Spectral, electrochemical, thermal, DNA binding ability, antioxidant and 
antibacterial studies of novel Ru(III) Schiff base complexes. Spectrochimica Acta Part A: Molecular and 
Biomolecular Spectroscopy. 2014, 124:404-15. doi: 10.1016/j.saa.2014.01.050.  

[6] Arafath MA, Al-Suede FSR, Adam F, Al-Juaid S, Khadeer Ahamed MB, Majid AMSA. Schiff base-nickel, palladium, 
and platinum complexes derived from N-cyclohexyl hydrazine carbothioamide and 3-hydroxy-4-
methoxybenzaldehyde: Selective antiproliferative and proapoptotic effects against colorectal carcinoma. Drug 
Development Research. 2019, 80(6):778-790. doi: 10.1002/ddr.21559. 

[7] Ashraj MA, Mahmood K, Wajid A. Synthesis, characterization and biological activity of schiff base. International 
Proceedings of Chemical, Biological and Environmental Engineering. 2011, 10:1-7. 

[8] Kandile NG, Mohamed MI, Ismaeel HM. Synthesis of new Schiff bases bearing 1,2,4-triazole, thiazolidine and 
chloroazetidine moieties and their pharmacological evaluation. Journal of Enzyme Inhibition and Medicinal 
Chemistry. 2017, 32(1):119-129. doi: 10.1080/14756366.2016.1238365 

[9] Suyambulingam JK, Karvembu R, Bhuvanesh NSP, Enoch IVMV, Selvakumar PM, Premnath D, et al. Synthesis, 
structure, biological/chemosensor evaluation and molecular docking studies of aminobenzothiazole schiff bases. 
Journal of Adhesion Science and Technology. 2020, 34(23):1-23. doi: 10.1080/01694243.2020.1775032. 

[10] Durgun M, Turkes C, Isik M, Demir Y, Sakli A, Kuru A, et al. Synthesis, characterization, biological evaluation and 
insilico studies of sulphonamides schiff bases. Journal of Enzyme Inhibition and Medicinal Chemistry. 2020, 
35(1):950-962. doi: 10.1080/14756366.2020.1746784. 

[11] Mermer A, Demirbas N, Uslu H, Demirbas A, Ceylan S, Sirin Y. Synthesis of novel schiff bases using green chemistry 
techniques, antimicrobial, antioxidant, antiurease activity screening and molecular docking studies. Journal of 
Molecular Structure. 2019, 1181:412-422. doi: 10.1016/j.molstruc.2018.12.114. 

[12] Tehrani KHME, Hashemi M, Hassa M, Kobarfard F, Mohebbi S. Synthesis and antibacterial activity of schiff bases 
of 5-substituted isatins. Chinese Chemical Letters. 2015, 27(2):221-25. doi: 10.1016/j.cclet.2015.10027. 

[13] Manjunath M, Kulkarni AD, Bagihalli GB, Malladi S, Patil SA. Bio-important antipyrine derived schiff bases and 
theie transition metal complexes: synthesis, spectroscopic characterization, antimicrobial, antihelmenthic and 
DNA cleavage investigation. Journal of Molecular Structure. 2016, 1127:314-21. doi: 
10.1016/j.molstruc.2016.07.123. 

[14] Al-Labban HMY, Sadiq HM, Aljanaby AAJ. Synthesis, characterization and study of biological activity of some schiff 
bases derivatives from 4-amino antipyrine as a starting material. Journal of Physics: Conference Series. 2019, 
1294:052007. doi: 10.1088/1742-6596/1294/5/052007. 

[15] Teran R, Guevara R, Mora J, Dobronski L, Barrerio-Costa O, Beske T, et al. Characterization of antimicrobial, 
antioxidant, and leishmanicidal activities of Schiff base derivatives of 4-amino antipyrine. Molecules. 2019, 
24:2696. doi: 10.3390/molecules24152696. 

[16] Singh BB, Shakil NA, Kumar J, Ran VS, Mishra A. Microwave synthesis, characterization and bio-efficacy of novel 
halogenated schiff bases. Journal of Environmental Science and Health. 2016, 51(8):558-70. doi: 
10.1080/03601234.2016.1170558. 

[17] Kizilkaya H, Dag B, Aral T, Genc N, Erenle R. Synthesis, characterization and antioxidant activity of heterocyclic 
schiff bases. Journal of the Chinese Chemical Society. 2020, 67(9):1696-701. doi: 10.1002/jccs.202000161. 

[18]  Erturk AG. Synthesis, structural identifications of bioactive two novel schiff bases. Journal of Molecular Structure. 
2019, 1202:127299. doi: 10.1016/j.molstruc.2019.127299. 

[19]  Hamad A, Chen Y, Khan MA, Janshidi S, Saeed N, Clifford M, et al. Schiff bases of sulfonamides as a new class of 
antifungal agent against multidrug-resistant candida auris. Microbiology open. 2021, 10:e1218. doi: 
10.1002/mbo3.1218. 

[20] Sendil K, Tekin T, Goksu H, Oguz M, Anil B, Gultekin MS. A novel method for the synthesis of newfangled 
asymmetric schiff bases from alpha amino acids under ultrasonic conditions and in aqueous medium. Journal of 
Chinese Chemical Society. 2016, 63(9):808-17. doi: 10.1002/jccs.201600094. 



World Journal of Advanced Research and Reviews, 2022, 16(03), 838–852 

852 

[21] Mahmood WH, Deghadi RM, Mohamed GH. Novel schiff base ligand and its metal complexes with some transition 
elements. Synthesis, spectroscopic, thermal analysis, antimicrobial and invitro anticancer activity. Applied 
Organometallic Chemistry. 2016, 30:221-230. doi: 10.1002/aoc.3420.  

[22] Hussain Z, Fadhil Z, Adil H, Khalaf M, Abdulah B, Yousif E. Schiff bases containing sulfamethoxazole nucleus. 
Research Journal of Pharmaceutical, Biological and Chemical Sciences. 2016, 7(3):1500-1510. 

[23]  Kumar M, Padmini T, Ponnuvel K. Synthesis, characterization and antioxidant activities of schiff bases are of 
cholesterol. Journal of Saudi Chemical Society. 2014, 21:322-328. doi, 10.1016/j.jscs.2014.03.006. 

[24]  Iacopetta D, Lappano R, Mariconda A, Ceramella J, Sinicropi MS, Saturnino C, et al. Newly synthesized imino- 
derivatives analogs of resveratrol exert inhibitory effects in breast tumour cells. International Journal of 
Molecular Sciences. 2020, 21:7797. doi: 10.3390/ijms21207797. 

[25] Amorim CA, Pavani TFA, Lopes AFS, Duque MD, Mengarda ACA, Silva MP, et al. Schiff bases of 4-phenyl-2-amino 
thiazoles as hits to new antischitosomals: synthesis, in-vitro, in-vivo and in-silico studies. European Journal of 
Pharmaceutical Sciences. 2020, 150:105371. doi: 10.1016/j.ejps.2020.105371. 

[26] Hassan AS, Awad HM, Magd-EI-Din AA, Hafez TS. Synthesis and in-vitro antitumour evaluation of novel schiff 
bases. Medicinal Chemistry Research. 2018, 27:915-27. doi: 10.1007/s00044-017-2113-5. 

[27] Hassan AS, Moustafa GO, Askar AA, Naglah AM, Al-Omar MA. Synthesis and antibacterial evaluation of fused 
pyrazoles and schiff bases. Synthetic Communications. 2018, 48(21):2761-2772. doi: 
10.1080/00397911.2018.1524492. 

[28] Imran S, Taha M, Ismail NH, Khan KM, Naz F, Hussain M, et al. Synthesis of novel bisindolylmethane schiff bases 
and their antibacterial activity. Molecules. 2014, 19:11722-11740. doi: 10.3390/molecules190811722. 


