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Abstract: Different drugs, dyes, agrochemicals, a few to list, require to unify two or more structural features. A unique and easily
feasible solution is to employ Schiff’s bases. The ability of -C=N- part of Schiff’s bases enhances flexibility of the molecules and
acts as a bridge for joining two distinct structural features. The synthetic procedures for the preparation of Schiff’s bases have
been discussed with suitable examples. In addition, some useful applications of Schiff’s bases have been reported in the present
work. The work is an attempt to understand the synthesis of Schiff’s bases and their uses.
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L. INTRODUCTION
Hugo Schiff, a German scientist, is credited with being the first to characterise the products of the reaction between primary amines
and carbonyl compounds in 1864, giving rise to the phrase “Schiff's base” [1]. Schiff bases are a vast group of compounds
considered by the existence of a double bond connecting the carbon and nitrogen atoms, the flexibility of which is produced in the
several ways to combined with different alkyl or aryl substituents. This kind of compounds can be both found in nature and prepared
in a laboratory [1].
Schiff bases, also known as azomethines or imines, are compounds that in a broad sense possess the general formula R;R,C=NR;.
The substituents R, and R; may be alkyl, phenyl, heteroaryl, hydrogen. The substituent R, at the nitrogen of imino (C=N) may be an
alkyl, phenyl, heteroaryl, hydrogen or a metal (mostly Si, Al, B, Sn). A Schiff base resulting from aniline, where R is a phenyl or a
substituted aryl, can be called an “anil’. Therefore, Schiff bases can be considered as a nitrogen equivalent of an aldehyde or a
ketone in which the carbonyl group (C=0) has been substituted by an imine or azomethine group. The name “Organic Bases” first
appeared in a German paper entitled “Eine neue Reihe organischer Basen” (“A New Series of Organic Bases”) [2], though, they are
not used as bases in the conventional sense, the designation of these compounds as bases, has persisted till this date.
The Schiff bases act as L-type ligands (like amines, amides, and phosphines) or ligands having two electron donors, which do not
undergo electron modifications on their valence shells, in order to form co-ordination compounds with ions of transition elements
[3]. The d-block metal ion forms coordination-bond by the electron-donating ligand atom during the coordination compound
formation, which alters the metal's steric and electronic environment. As a result, reactivity of the ion of metal is stabilised and
controlled, which is valuable for less stable ions at elevated oxidation states (0.S.) [3,4]. In the latter half of the 19" century,
profound interest in applying transition metal complexes with different Schiff bases to medicinal and similar applications started to
grow.
Schiff bases are referred to as auxiliary ligands because, unlike reactive ligands, they do not go through irreversible transformations
themselves. Instead, they modify the structure and reactivity of the transition metal ion in the centre of the complex [3,4].

1. SYNTHETIC STRATEGIES FOR SCHIFF BASES
Hugo Schiff [2] first described the interaction of aniline with aldehydes in 1864, which is when the chemistry of Schiff's bases first
emerged. The method involved Dean Stark apparatus for removal of water molecule to favour condensation to give imines.
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Hashim J. Aziz & Hiwa H. Ali [5] reported the synthesis of a series of Schiff bases from 4-benzyloxy 3-methoxy-benzaldehyde with
substituted anilines in the presence of glacial acidic acid by using both traditional and the ultrasonic techniques.
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In 2005, Parekh et al. [6] reported the synthesis of some Schiff bases derived from 4-aminobenzoic acid.

o)
CHO
+
cl H,N

Methanol,
Acetic Acid,
Reflux o

(L

Cl

Claisen, in 1896 [7], described the synthesis of kitimine (R;R,C=NR). According to the study, aryl ketone, diethyl ketals and
arylamines can be used to synthesis ketimine with high yields, whereas alkylamines produced relatively low yields.
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Alkyl and aryl cyanides react effectively with phenols and their ether derivatives to produce Schiff's bases in extremely good yields
in the presence of an acid catalyst reported by Houben and Fischer's [8] in 1929. By combining the cyanides with the proper phenol

in ether and saturating the solution with HCI gas to produce, the reaction is carried out; however, ZnCl, must be employed with less
reactive phenols.

OH NH.HCI

OH
(j HCI R
+ R —N ——>

©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 | 353




International Journal for Research in Applied Science & Engineering Technology (IJRASET)
ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538
Volume 10 Issue VIII August 2022- Available at www.ijraset.com

Bhagat et al [9], described a new efficient and environmentally friendly procedure for the synthesis of a series of salicylaldehyde-
based Schiff bases under microwave irradiation. The study revealed that the choice of the solvent and reaction conditions allowed
the final products to be generated in excellent yields in a one-step procedure, whereas experiments under thermal conditions led to
lower yields with tedious work-up.
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Viehe et al [10] reported the condensation of alkynyl amines with Schiff’s bases in presence of BF; as catalyst. The mechanism of
reaction involves cycloaddition reaction to form via azetines.

The synthesis of sterically hindered Schiff's bases was investigated by Love and Ren [11]. The study includes using substituted
aromatic amines to treat the sterically hindered ketonic group of chemicals, such as camphor, bornanone, benzophenone, etc.
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Abdurrafi et al [12], reported the synthesis of Schiff bases from vanillin and aniline with volume variations using natural acid
catalysts from Belimbing Wuluh (Averrhoa Blimbi L.) using grindstone method.
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According to Chakraborti et al [13], magnesium perchlorate acts as a catalyst to produce imines from carbonyl compounds and
amines in a quick and efficient manner at room temperature. Imines were produced in excellent yields when less electrophilic
carbonyl compounds were combined with weakly nucleophilic amines.
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Clay was used to catalyse the synthesis of Schiff's bases via microwave irradiation, according to Varma et al [14]. The addition-
elimination phases of the condensation reaction of primary amines with aldehydes include the addition of the basic nitrogen of the
amine to the carbonyl carbon and the elimination of a water molecule to produce Schiff bases.
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In 1999, Varma et al [15] used microwave thermolysis of aldehydes and sulfonamides in the presence of environmentally friendly

reagents, calcium carbonate, and montmorillonite K-10 clay to quickly manufacture N-Sulfonylimines.
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Naeimi et al [16] in 2006, reported that P,Os/Al,O5 effectively catalysed the synthesis of Schiff's bases from primary amines and
carbonyl compounds in solvent-free environments.
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Sun et al [17] reported the synthesis of Schiff’s bases using 3-alkyl-4-amino-1,2,4-triazole-5-thione and substituted benzaldehyde as
starting materials.
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For the effective synthesis of Schiff's bases in good to exceptional high yields, Wang et al [18] used catalytic dehydrogenation and
tandem transformation of aromatic alcohols, including oxidative coupling of alcohols with amines, utilising a catalytic quantity of
organosilicon supported titania (TiO2@PMHSIPN).
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Molecular sieves were used by Taguchi and Westheimer [19] to synthesise Ketimines (Schiff's bases) from aryl/cyclic ketones. The
approach is practically exhaustive and works well even with somewhat hindered compounds like camphor and medium-sized ring
ketones.
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Look et al [20] synthesized Schiff’s bases from trimethyl orthoformate as a solvent. They found that trimethyl orthoformate is an
effective dehydrating solvent for the formation of Schiff’s bases, in the solid and solution phases.
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Erbium (111) Triflate was suggested by Dalpozzo et al [21] as a helpful catalyst for the synthesis of Schiff's bases. In order to
produce high yields of Schiff's bases, carbonyl compounds and amines were treated in the reaction at room temperature.
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4-amino-4,5-dihydro-3-(phenoxy-methyl)-1H-1,2 4-triazole-5-thione and substituted benzaldehydes were employed for the
preparation of Schiff’s bases [22].
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Wang et al [23] described the synthesis of substituted Schiff’s bases of 1-Amino-3-hydroxyguanidine tosylate by reacting I-amino-
3-hydroxyguanidine tosylate with different aromatic or heterocyclic aldehydes.
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Karthikeyan et al [24] synthesized Schiff’s bases from 4-amino-3-(2,4-dichloro-5-fluorophenyl)-5-mercapto-1,2,4-triazole and
aldehyde.
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1. METHODS OF PREPARATION OF SUBSTITUTED SCHIFF’S BASES
A. Reaction of Aldehydes or Ketones with Amines
The initial reaction reported by Hugo Schiff in 1864 [2] is still the most comprehensive and often used technique for synthesizing

imines. The procedure essentially entails the reaction of an aliphatic or aromatic aldehyde (or ketone) with a primary amine
(aliphatic/aromatic), with the removal of one water molecule.

Rs HO Rs

0 + HN—R, == |R, NH | — —N\
R ) R, Ry
2 R, Ry

Aryl ketone, diethyl ketals and arylamines can be used to produce ketimine in higher yields while alkylamines only produce low
yields [25, 26].

B. Aerobic Oxidative Synthesis between Alcohols and Amines
Tandem oxidative synthesis from amines and alcohols is a relatively new technique for the generation of Schiff's bases [36, 37].

Since aldehydes and ketones are typically created from similar alcohols using an oxidative process, it has been discovered that
producing imines simply through this technique is quite effective.
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C. Addition of Organometallic Reagents to Cyanides

Organometallic compounds have been used to create unsubstituted Schiff's bases [27, 28]. According to the hydrolysis conditions
employed to breakdown the metallo-imine intermediate, the reaction of Grignard or organolithium reagents with aryl/alkyl cyanides
has been optimised to yield imine, which can be developed to the corresponding ketones [27-28].
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R MgX R
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Li

D. Addition Of Lithium Hexamethyldisilazide To Aldehydes Or Ketones

According to Hart et al. [29], N-silylimines were formed by a reaction of lithium bis(trimethylsilyl)amide with aldehydes or ketones.
The reaction occurs by an addition-elimination process that leads in the synthesis of an intermediate addition compound that, most
likely through a four centres cyclic transition state, produces N-silylimines.
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E. Synthesis Of Ketimines From Ketals
In 1896 [7], Claisen described a reaction between ketals and amines to prepared ketimine. According to the study, aryl ketone,
diethyl ketals and arylamines can be used to synthesis ketimines with high yields, whereas alkylamines produce low yields.
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V. CONCLUSIONS
The present work is an attempt to highlight the importance of Schiff’s bases and their applications. The synthetic protocols mostly
involve dehydration using an amine with an appropriate aldehyde or ketone. Organometallic reagents and molecular sieves have
appeared as attractive alternatives with improved yields. Further, Schiff’s bases are largely used as a part pharmacophore for
different drugs, as the group enhances flexibility and allows the introduction of novel groups or rings. In majority of drugs, the -
C=N- moiety of Schiff’s bases acts as a bridge or linker to club two different structural features. The work could be beneficial to
organic and synthetic chemists.
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