
IAJPS 2017, 4 (04), 1050-1056                     Gajanan Dongare                        ISSN 2349-7750 
 

 

w w w . i a j p s . c o m  

 
Page 1050 

 

CODEN [USA]: IAJPBB                         ISSN : 2349-7750 
 

  INDO AMERICAN JOURNAL OF 

 PHARMACEUTICAL SCIENCES 

         https://doi.org/10.5281/zenodo.7362000 

 

Available online at: http://www.iajps.com                                                               Review Article 

A VERSATILE HYDRAZONES SCHIFF BASE AND METAL 

COMPLEXES OF PHARMACOLOGICAL APPLICATION AND 

BIOLOGICAL ACTIVITIES: A REVIEW 
Gajanan Dongare 

Department of Chemistry, 

Shri Shivaji Science and Arts College, Chikhli-443201 

Affiliated to Sant Gadge Baba Amravati University, Amravati-444602.MS, India 

Abstract: 

The development of hydrazones Schiff base have been shown a wide variety of biological activities viz. antimicrobial, 

anticonvulsant, antidepressant, anti-inflammatory, analgesic, antiplatelet, antimalarial, anticancer, antifungal, 

antitubercular, antiviral, cardio protective etc., The hydrazones consist of azomethine (H-C=NH-) imines possess and 

deals with an important type of compounds for the new drug development. The researchers have been synthesized, 

and assay the microbial activities of hydrazones, hydrazone derivatives and its metal complexes. This review has 

targeted to explore the diversity of hydrazones in biological sciences.  
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INTRODUCTION: 

Hydrazones related to aromatic aldehydes and ketones 

and belong to a class of organo compounds with the 

structure, R` C = NNH2. These compounds displayed 
its biological and medicinal and pharmacological 

significance Viz.,s antimicrobial, anti-inflammatory, 

analgesic, antifungal, anti-tubercular, antiviral, 

anticancer, antiplatelet, antimalarial, anticonvulsant, 

cardio protective, antihelmintic, antiprotozoal, These 

compounds contain (>C = N-) bond, which contain  a 

lone pair of electrons with the functional nitrogen 

atom[1-5]. The nitrogen atoms of acts as the 

nucleophile in hydrazone and the carbon atom has both 

electrophilic as well as nucleophilic character. The 

α-hydrogen of hydrazones is more potent than that of 

acidic ketones. The Schiff bases are of primary amines 
is condensation products from carbonyl compounds 

and reported by Schiff in 1864. The structural feature 

of compounds is the azomethine group with a general 

formula (R-HC=N-R) where R and R1 are alkyl, aryl, 

cyclo alkyl or heterocyclic groups which may be 

variously substituted. These compounds are also 

known as anils, imines or azomethine. The several 

studies have been showed that the presence of a lone 
pair of electrons in sp2 hybridized orbital of N-atom in 

the azomethine group displaying the chemical and 

biological importance. The preparation, flexibility in 

donation, and the special property of >C=N group 

Schiff bases are generally excellent chelating agents 

especially when a functional group like –OH is present 

close to the azomethine group to form chelating ring 

with the metal ion [5-10].  

 

The versatility of hydrazone ligands and biological, 

analytical applications of their complexes reflecting 

the investigations in this area which are highly 
desirable [10-11].Considering the importance 

associated with their biological, pharmacological and 

medicinal properties, for the synthesis of heterocyclic 

compounds are present herein.  
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Fig.1 Tautomeric form of tridentate hydrazone 
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Fig.2 Types of coordination mode in aroyl tridentate hydrazones 

The hydrazone ligands imparts their own functionality 

and can tune a unique properties of the overall in the 

complexation due to the structure and bonding. The 

hydrazone and their derivatives are highly important 

because of these ligands developed due to their diverse 

chelating ability, structural flexibility and 

pharmacological activities such as antimicrobial, anti-

inflammatory, analgesic, antifungal, antiviral, 

anticancer and anti-tuberculosis. In addition to this, 

some transition metal complexes are important 
in catalysis, materials synthesis, photochemistry and 

biological systems [12-18]The medicinal inorganic 

chemistry can exploit the unique properties of metal 

ions for the designing of new hydrazone drugs. The 

hydrazone and their complexes were used in the 

medicinal purposes due to the metal-ligand 

interactions influence ligand exchange reactions. 

Hydrazone compounds was synthesized by coupling 

methods  and now using in medical biotechnology to 

couple drugs to targeted antibodies e.g. antibodies 

against the certain type of cancer cell. The 

phenomenon in which hydrazone bond is stable at 

neutral pH in the blood stream, but is bond destroyed 

in the acidic condition of lysosomes of the cell. The 

drug is thereby released in the cell where it is exerts in 

its function [19-21].  

 
The Schiff base have been synthesized the 

photochromic compounds in which compounds was 

activated in the respective wavelengths with the 

thermal relaxation half-lives (τ1/2), which was essential 

optimization and modulation of the properties in 

various types of applications [22].   

 

O

N

N

HO

R

R1=H R2=NO2  
Fig.3  



IAJPS 2017, 4 (04), 1050-1056                     Gajanan Dongare                        ISSN 2349-7750 

 

 

w w w . i a j p s . c o m  
 

Page 1053 

The deprotonation coordination in the present case increases the basic character of the nitrogen atom in the structure 

thus improving the emission [23]. 
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BIOLOGICAL ACTIVITY:  
Hydrazone and its derivatives was very important 

class of ligands because of their physiological 

activity, coordinative capability and applications in 

analytical and medicinal chemistry [24]. 
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The Schiff bases have also been developed as chemical 

sensors extensively in environmental monitoring and 

clinical analysis during the past two decades and liquid 
membrane transport of metal ions [25-29].The 

coordinating ability of hydrazide based Schiff bases 

are attractive as they can coordinate to the metal ions 

while acting as bidentate, tridentate or tetradentate 

depending upon their coordinating functionalities like 

NO, ONO, N2O4 etc. The ternary metal complexes of 

hydrazone with Cr(III), Fe(III) and La(III) ions was 

reported for their significant antimicrobial activity 

when tested against specific microbes [117-119].Their 

strong coordinating properties of Schiff based towards 

3d transition metals have been stimulated research in 

recent years as resulting complexes further enhance 

most of the pharmacological properties and enzymatic 

inhibitors[30-34]. 

 

Hydrazones containing an azomethine (-CH=N<) have 

been demonstrated significant role in the field of 

medicinal chemistry therapeutic applications such 
Alzheimer disease (AD) common neurodegenerative 

disorder of the central nervous system (AD) is 

associated with memory loss, difficulties in thinking, 

problem-solving, speaking or language and many 

other cognitive disorders. The therapies are only 

effective transiently in the early stage of disease. In 

search of new therapeutic agents 1,4-oxazepine 

analogues have been patented as anti-β-secretases 

inhibitors [35-37] 

 

Antidepressant activities:  
The modern treatment of mental depression have been 

started with the availability of monoamine oxidase 

(MAO) inhibitors and tricyclic antidepressants. These 

drugs was contributed to the early development of 

psychopharmacology to improve the anti-tuberculous 

action of the hydrazine derivative of isoniazid and later 

to the synthesis of iproniazide (V-VIII). The first 

modern antidepressant introduced was based on three 

unexpected actions of the drug i.e. monoamine oxidase 

(MAO), reversal of reserpine-induced sedation, and 

the presence of psychostimulation as a clinical side 

effect in man [38-40].  
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BIOLOGICAL ACTIVITIES EVALUATION  
The salicylaldehydes hydrazones and hydrazides was shown as potent inhibitors of fungal growth with low cell 

toxicity in mammalian proposed for future the therapeutic uses. 
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The Schiff bases especially hydrazide-fydrazone and 

their metal complexes (II,III) have been reported 

synthesis, spectral and thermal characterization 

derived from the novel Schiff bases and studied for 

their thermal, electrochemical, antimicrobial features, 

and their effect as catalysts in the oxidation reactions 

of cyclohexene and styrene. The result of biological 

activity was revealed that both ligands and their 

complexes are effective as being antimicrobial and 
antifungal [41-46]. 

  

CONCLUSION: 

The hydrazone Schiff bases are one of the most 

versatile organo compounds having a common integral 

feature of a variety of medicinal candidates. This 

review inferred the contribution of Schiff bases to 

synthesis design, and progress of new lead for the 

potential biological activities with minimum of side 

effects. This bioactive pharmacore has also promoting 

to the researchers in receiving the most suggestive and 
conclusive assay in the field Schiff bases chemistry in 

concern of medicinal importance from three decades. 

The present paper is an attempt to review mostly the 

biological activities and medicinal significance 

reported in the current literature with recent research 

literature survey’s.  
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