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ABSTRACT 
Heterocyclic chemistry is considered as the versatile field which studies the synthesis, properties and applications of the 
same. These hetero molecules are in many of the natural products and have a great potential to show various biological 
properties and activities. Thiazolidinone, a saturated analogue of thiazole, is a five-membered ring with sulphur, carbonyl 
group on the fourth carbon and the most important one i.e. nitrogen which is responsible for most of the biological 
properties. The molecule has active 2, 3 and 5-positions, where a large number of substitutions are possible that lead to 
enhance the properties of the derivatives. So this molecule has been always a big target to researchers and is known to 
own numerous biological activities viz. anti-HIV activity, anticonvulsant, antimicrobial, anti-cancer, anti-inflammatory 
etc. On the same note, the cyclic azetidinone moiety has been used as a template to build many of the heterocyclic 
structures fused to the four-membered rings. Azetidin-2-ones have received special attention mainly due to antibacterial 
properties of cephalosporins and penicillin. Azetidinones is also an exceptional class  of compounds which is known to 
possess a number of activities such as anti-inflammatory, antibacterial, tryptase inhibitory, antihyperlipidemic, human 
leukocyte elastase inhibitory, CNS activity, antitubercular, antihyperglycemic, pesticidal, antitumor, anticancer activity, 
antimicrobial, enzyme inhibitors, cholesterol absorption, cytotoxic and elastase inhibitors etc. Through this present 
review article, we are making a sincere effort to compile all the goodness of these two wonder moieties concerning their 
synthesis along with some green synthetic steps and biological activities to ease and enhance further research on them.  
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1. INTRODUCTION  
Thiazolidine is the base molecule of which thiazolidin-
one (Fig.a) is a derivative which belong to an important 
class of hetero-cyclic compounds. Thiazolidinone is a 
five-membered compound containing sulfur and 
nitrogen within the ring [1]. Number of work has been 
already done in the past on thiazolidinone which is of 
atmost importance and has provided authentic data 
about the same. The nucleus is well known as magic 
molecule or as the wonder nucleus as its different 
derivatives have been found to show different biological 
activities,  in- fact almost all kinds of activities. This 
wonder moiety has been continuously explored and 
under experiment to synthesize new novel derivatives 
with advanced biological activities. What makes this 
nucleus wonderful is its 2, 3 and 5-positions where a 
number of group substitutions are possible that leads to 

enhance properties of the their analogues. Moreover the 
change in the substituents which are attached to the 
carbon atom of the methylene group or to the nitrogen 
atom are also responsible to synthesize new derivatives 
[2-5]. The carbonyl group of most of the derivatives of 
thiazolidinone  is considerably unreactive and carry itself 
as it is in the derivatives. So with these so many changes 
possible, this molecule is always a big target to the 
researchers and has been found to show number of 
biological activities viz. antimicrobial [6-8], anticancer 
[9], anti-inflammatory [10-12], antiHIV [13], antiviral 
[15], cytoxity [16]. An adequate number of drugs are 
already available commercially in the market such as 
troglitazone, rosiglitazone, lobeglitazone and pioglita-
zone and many others [17].  
On the other hand, 2-Azetidinones (Fig.b) also named 
as β-lactams, is a four membered cyclic amide  since the 
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nitrogen atom is attached to the β carbon relative to the 
carbonyl, it is formally named as so [18]. Alexander 
Fleming in 1928 discovered the first ever antibiotic and 
right after that the Cephalosporin was discovered and 
since then β-lactams and the chemistry of derivatives of 
β-lactams have gain importance and have been 
successfully applied as antibiotics [19]. 
The 2-azetidinone ring is a nucleus which is involved           
in the number of broad spectrum antibiotics and  
compounds including penicillins I, cephalosporins II, 
carbapenems III, monobactams etc. [20]. These all have 
been extensively applied as an agent which is 
chemotherapeutically involved in treatment of various  
microbial diseases and bacterial infection [21]. 
Azetidinones forms an irreplaceable class of compounds 
possessing  number of biological activities such as anti-
inflammatory [22], antibacterial [23], tryptase in- 
hibitory [24], antihyperlipidemic [25], human leukocyte 
elastase inhibitory [26], CNS activity [27],  anti- 
tubercular [28], anti hyperglycemic [29], pesticidal [30], 
antitumor, anticancer activity [31], antimicrobial [32], 
enzyme inhibitors [33], cholesterol absorption [34], 
cytotoxic and elastase inhibitors [35] etc. 
 

         
 
Fig. a: Thiazolidinone     Fig. b: Azetidin-2-ones 
 
The credit behind the exceptional activities of both 
these molecules and their derivatives can be the schiff 
bases within their structures. Schiff bases have been 
studied in various medicinal field and have been found 
to show excellent biological activities such as anticancer 
activity, antimicrobial, antiviral activity etc [36]. Schiff 
bases are involved in many of the enzymatic reaction viz 
they act as common enzymatic intermediates where an 
amine viz. the terminal group of a lysine residue go 
ahead to react with the ketone or aldehyde of a substrate 
or cofactor reversibly. The PLP which is the common 
enzyme cofactor forms a Schiff base with the lysine 
residue and is transaldiminated to the substrate(s). They 
have also been investigated for the inhibition of amyloid-
β aggregation [37, 38]. 

Thiazolidinones have been synthesized by the 
condensation of various heterocyclic or aromatic 
aldehydes with 4, 4'-diamino-diphenylsulphone to yield 
the Schiff's bases and then the cyclocondensation of 
these Schiff's bases with 2-mercaptopropionic acid to 
provide 4-thiazoli- dinone derivatives [39]. Similarly, 
the reaction of the chloroacetyl chloride in 
triethylamine and 1, 4 dioxane with Schiff bases         
leads to the corresponding 2-azetidinone derivatives 
[40]. Hence no wonder these molecules possess those 
structural features to make them so efficient in showing 
numerous biological activities and making them         
suitable candidate for research. With all those 
outstanding characteristics discussed above, in this 
review article we are making an effort to compile the 
synthesis and the biological activities shown by various 
analogues of thiazolidinone and azetidinone to 
acknowledge their remarkable contribution in the 
chemistry and biomedical field so that it can be explored 
with ease. 
 
2. METHODS OF SYNTHESIS OF THIAZOLIDIN 

ONE AND AZETIDINONE DERIVATIVES 
2.1. Thiazolidinone derivatives 
Ample of Synthetic methods have been placed to 
synthesize various derivatives of thiazolidinone  
including one pot or two pot as well as green synthesis 
routes are available. As already discussed the 2, 3 and 5 
positions are the active positions and the nucleus with 
any single substitution possible provides excellent bio-
logical properties. The possible substituted derivatives 
are in general as 2-substituted thiazolidinone, 
thiazolidine-2,4-dione, 2,3-disubstituted thiazolidine-
ones, 2,4-disubstituted thiazolidinones, dialkyl thia-
zolidinones, substituted 2-thiono-4 thiazolidinones etc. 
We are here discussing a few of them with respect to 
their synthesis. 
 
2.1.1. Method of synthesis of 2-substituted 

thiazolidinone 
The synthesis of 2-substituted thiazolidinone involves 
substituted acetophenone, thiourea and iodine. This 
combination at 60 ℃ leads to intermediate which when 
followed by refluxing with chloroacetyl chloride in 
dioxane provides 2-chloroacetamido substituted 
thiazoles. This substituted 2-chloroacetamido leads to 
the formation of 2-substituted thiazolidinone derivatives 
when cyclized in the presence of ammonium thiocyanate 
(Scheme 1) [41]. 
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2.1.2. Method of Synthesis of Thiazolidine-2,4-
dione 

The synthesis method of thiazolidine-2, 4-dione requires 
the initial materials as chloroacetic acid with thiourea. 
The refluxing of these two together provides 
thiazolidine-2-4-diones which is also named as TZD as 
depicted in the following steps (scheme 2). The same 
reaction is also possible by undergoing the similar 
reaction conditions, first under cold reaction condition 
and then proceeding by microwave irradiation to 
provide the desired thiazolidine-2, 4-dione [42]. 
 
2.1.3. Method of Synthesis of 3-disubstituted 

thiazolidineones 
The synthetic method or route to synthesize 3-
substituted thiazolidine-2, 4-dione is usually to adopt 
the starting material as carbonyl sulphide along with 

primary amine and in the presence of potassium 
hydroxide (Scheme 3) which results into alkyl 
thiocarbamates. This when treated with a haloalkanic 
acid and allow to undergo cyclization leads to the 
formation of 3-substituted TZD [43]. 
 
2.1.4. Method of Synthesis of  dialkyl thiazolidin-

ones 
There is another substitution product which is of utmost 
important is 5, 5-dialkyl-thiazolidin-2-4-dione. Its 
synthesis requires bromoacetyl chloride or dialkyl 
substituted bromoacetic acid initially as the starting 
material. The synthesis moves forward by refluxing 
either of these two with thiourea along with sodium 
acetate in ethanol to give an intermediate so that it can 
be further hydrolysed and lead to the product formation 
as 5,5-dialkyl-thiazolidin-2,4-dione (Scheme 4) [44]. 

 

 
 

Scheme 1: Method of Synthesis of 2-substituted thiazolidinone derivatives from acetophenone 
 

 
 

Scheme 2: Method of  Synthesis of thiazolidine - 2,4-dione 
 

 
 

Scheme 3: Method of  Synthesis of 3-substituted thiazolidine -2- 4- dione 
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Scheme 4: Method of Synthesis of dialkyl thiazolidinones using substitituted bromoacetic acid or 
bromoacetyl chloride 
 
2.1.5. Method of Synthesis of  2,3,5 substituted 

thiazolidinones 
There are various synthetic techniques available for the 
method of synthesis of 2,3,5 substituted thiazolidine-2-
thione derivatives. This has been synthesized through 
many of procedures like one pot, two component and 
three component methods. The reaction involves 
iodocyclization of carbon disulfide, an allyl amine and 
iodine. This reaction mixture with the temperature 
maintained at room temperature leads to the yield 5-
iodomethyl thiazolidine-2-thones. Some reports have 
also described one pot synthesis which is microwave-
assisted for the synthesis of 3-substituted thiazolidine-2-
thione and (N-substituted rhodanines). Alkyl and 
benzylamine molecules could even lead into the 
corresponding derivative of thiazolidinone i.e. [9-(2-
carboxyphenyl)-6-diethylamino-3-xanthenylidine-
diethylammonium chloride (Scheme 5) [45]. 
 
2.1.6. Method of Synthesis of 2-thiono-4 thia-

zolidinones 
The basic procedure involves the dithiocarbamates 
which are formed by the reaction of primary amine 
along with carbon disulfide in the presence of base. It 
reacts with haloalkanoic acid in the presence of 
NaHCO3 to give substituted 2-thiono-4-thiazolidinones 
as presented in the following (Scheme 6) [46]. 
 
2.1.7. Method of Green Synthesis of thiazolidinone 

derivative by Knoevenagel condensation 
The green synthesis methods approach towards the less  

chemicals or solvents viz. solvent less method just by 
grinding or microwave assisted methods have also been 
placed by many of the scholars. Following are some  
such green synthesis methods referred from some 
appreciating research articles. 
The most well used synthesis of thiazolidinone is 
Knoevenagel condensation which uses aromatic 
aldehydes and 4-thiazolidinones combined together  in 
glacial acetic acid containing anhydrous sodium acetate 
(Scheme 7) [47]. In place of sodium acetate, acetic 
anhydride, ethanolamine and ammonium chloride in 
ammonia [48] have also been used. 

 
2.1.8. Method of Green Synthesis of 5-arylidene-

2,4-thiazolidinediones and 5-benzylidene 
rhodanines 

An efficient synthesis of 5-arylidene-2,4-thiazolidinedi-
ones and 5-benzylidene rhodanines by the Knoevenagel 
condensation of 2,4-thiazolidinedione or rhodanine with 
aromatic aldehydes was studied. It was allowed to 
proceed smoothly in the presence of tetrabuty-
lammonium hydroxide/H2O-EtOH to afford the 
corresponding products in high yields at 50°C. Also a 
series of dihydrothiophene derivatives were synthesized 
via the four component reaction of aldehyde, 
malonitrile, 2,4-thiazolidinedione and piperidine in the 
presence of Bu4NOH as a basic ionic liquid in aqueous 
medium (Scheme 8). This new method offers several 
advantages, such as excellent yields, short reaction 
times, and simple procedure [49]. 
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Scheme 5: Method of  Synthesis of 5-iodomethyl and 3-substituted thiazolidine -2- thiones 
 

 
 

Scheme 6 : Method of Synthesis of   2-thiono-4thiazolidinones 
 

 
 

Scheme 7: Thiazolidinone derivative by Knoevenagel Condensation 
 

 
 

Scheme 8: Method of Synthesis of 5-arylidene-2,4-thiazolidinediones and 5-benzylidene rhodanines 
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2.2. Azetidinones derivatives 
2.2.1. Method of Synthesis of first β-lactam 
In the year 1907, the team of Hermann Staudinger 
prepared the first synthetic β-lactam. He had performed 
a [2+2] Cycloaddition. They have used Schiff base of 
aniline along with benzaldehyde with diphenylketene 
(Scheme 9) [50]. 
 

 
 
Scheme 9: Synthesis of first synthetic β -lactam 
 
2.2.2. Method of Synthesis of 4methyl-2H-benzo-

chromen-2-one 
Kumar and the co-workers [51] have reported the  

systemic synthesis of 4-methyl-2H-benzochromen-2-one 
through α-Naphthol. For this process they have used 
ethyl acetoacetate along with bismuth trichloride to 
obtain the desired product (Scheme 10). The product 
then obtained was oxidized after which, what obtained 
is 2-oxo-2H-benzochromene-4-carbaldehyde. This was 
then allowed to condense with aromatic primary amines 
to obtain Schiff bases. These Schiff bases thus obtained 
were allowed to react with acid chlorides in the 
presence of a base in toluene to give 1, 3, 4-substituted 
2-azetidinones. 
With these initial attempts to prepare various 
Azetidinone analogues, great attention was dragged 
towards its exceptional biological activities and a 
number of analogues were synthesized by many 
researchers and team. Following are some analogues 
representing some of the recently placed new 
substituted derivatives of azetidinone which have been 
found to show excellent biological activities. 

 

 
 

Scheme 10: Synthesis of 4-methyl-2H-benzochromen-2-one 
 
2.2.3. Method of Synthesis of  4-[3-chloro-2-(5-

nitro-furan-2-yl)-4-oxo-azetidin-1-yl]-N-
pyrimidin-2-yl-benzenesulfonamide 

Hussam Hamza Salman et al, in 2014 [52] have 
synthesized 4-[(5-Nitro-furan-2-yl-methyle-ne)-amino]-
N-pyrimidin-2-yl-benzenesulfonamide as schiff base and 
then taking approximate 0.01 mole of it, it has been 
treated with triethyl amine (0.02 mole) and this mixture 
was dissolved in dry 1,4-dioxane (25 ml). To this α-
chloroacetyl chloride (0.02 mole) was then added in 
dropwise or in small portions with vigorous stirring for 
20 min at room temperature. This mixture, after 
refluxing for 3 hrs, was left to room temperature and 
then was mixed with crushed-ice. This leads to 

formation of precipitate. The precipitate thus obtained 
was recrystallized with the help of ethanol giving the 
derivative of azetidinone which was named as 4-[3-
chloro-2-(5-nitro-furan-2-yl)-4-oxo-azetidin-1-yl]-N-
pyrimidin-2-yl-benzenesulfonamide. 
 
2.2.4. Method of Synthesis of N-(3-chloro-2-(3-

nitrophenyl)-4-oxoazetidin-1-yl)-2-(4-
phenylpiperazin-1-yl) acetamide 

An another study by Rashmin Khanam et al [53] 
reported that few  2-azetidione derivatives  associated 
with 1-Phenylpiperazine were synthesized by them with 
strict reaction conditions (Scheme 11). The synthesized 
derivatives were properly studied and also these were 
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characterized by various latest techniques. They were 
also studied with various parameters like their in-vitro 
anti-proliferative activities and induction of apoptosis 
etc. Among all the derivatives, the compound named as 
N-(3-chloro-2-(3-nitrophenyl)-4-oxoazetidin-1-yl)-2-
(4-phenylpiperazin-1-yl) acetamide was found to show 
good biological activity. 
 

 
 
Scheme 11: General structure of piperazine 
clubbed with azetidin-2-one derivatives 
 
They have provided the synthesis route for the 
preparation as, to a solution form of N′-(4-
substitutedbenzylidene)-2-(4-phenylpiperazin-1-yl) 
acetohydrazide in dioxane, triethylamine and 
chloroaetylchloride have to be added carefully with 
continuous stirring and dropwise addition. While doing 
so, the temperature should be maintained at 0-5°C. 
Maintaining the temperature is an essential condition. 
After refluxing the reaction solution mixture for 24 h, it 
was then transfered into crushed ice. The precipitate so 
obtained was then recrystallized using mixture of 
solvents (DCM/methanol). 
A number of another intersting new series like, series 
of N-(arylidene)hydrazinoacetyl sulphonamides[54], 
series of analogues of  3-chloro-1-{[2-(6-nitro-1H- 
indazol-1-yl)ethyl] amino}-4-(substituted phenyl)-2- 
 

azetidinones [55], series of compound of 4-(2᾽-hydroxy-
3᾽-chloro-5᾽-ethyl phen-1᾽-yl)-1-(4᾽-tolyl)-3-chloro-2-
azetidinone [56] have also been prepared and have been 
found to show excellent biological activities 
 
2.2.5. Method of Green Synthesis of  β-lactams by 

[2+2]  ketene-imine cycloaddition 
Zarei M.  [57] had studied and reported a series of 
analogues of  β-lactams. The scheme adopted by them 
was cycloaddition i.e. [2+2] ketene-imine cyclo-
addition. They had used the substituted forms of acetic 
acids and imines where propylphosphonic anhydride had 
been used in the form of acid activator. They found 
excellent yields by their way (Scheme 12). The products 
obtained were spirocyclic, monocyclic and the β-
lactams analogues found were known to be 3-electron 
withdrawing. 
 

 
 
Scheme 12: Method of synthesis of β-lactams: 
[2+2] by ketene-imine cycloaddition 
 
2.2.6. Method of Green Synthesis of 1-amino-2-

aryl-3-oxo-1,2,4- triazoles 
An another magnificiant green approach has been 
attempted [58, 59] were schiff bases had been prepared 
using 1-amino-2-aryl-3-oxo-1,2,4- triazoles along with 
Mg(ClO4)2 which is acting as a catalyst in the system 
(Scheme 12). The products were then treated in a 
solvent free condition with chloroacetyl chloride which 
led them towards  the azetidinones derivatives with 
exceptional yields. The synthesized compounds were 
screened for many activities viz towards their  
penetration as how much they have the penetration 
strength into biological membranes (clogP) and its 
utility as drug. Their drug score was even calculated. 
They were also tested for their biological activity viz and 
antimicrobial activities antitubercular activities. 

 
 

Scheme 12: Azetidinones using 1-amino-2-aryl-3-oxo-1,2,4- triazoles and Mg (ClO4)2 
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3. BIOLOGICAL ACTIVITIES OF THIAZOLIDIN 
ONE AND AZETIDINONE DERIVATIVES 

3.1. Biological activities of Thiazolidinone 
derivatives 

3.1.1. Anti HIV activity 
A series of analogues of 2,3-diaryl-1,3-thiazolidin-4-
ones (Fig.1) were reported showing antiviral properties 
[60-62]. An another series of analogues of 2-adamantyl-
substituted thiazolidin-4-ones(Fig.2) have also been 
evaluated and have been found to active in CEM Cell 
cultures against HIV-I(III B) and HIV-2(ROD) [63]. 
 

 
 
Fig. 1: Derivative of Thiazolidinone: 2,3-diaryl-
1,3-thiazolidin-4-ones 
 

 
 
Fig. 2: Derivative of Thiazolidinone: 2-
adamantyl-substituted thiazolidin-4-ones 
 
3.1.2. Anti Convulsant 
The researchers have done many synthesis and 
characterization to evaluate the anticonvulsant 
properties of thiazolidinone derivatives specially for 
those derivatives who have substitution on 2,3,5 
positions. They have found a series of N,N'-bis 
(arylidene) di -hydrazide(Fig.3) and bis(4-thiazolidin-
one) (Fig.4) who have been found to show Anti 
Convulsantactivity. Upto 80% protection was observed 
in the pentylenetetrazole seizures [64]. 
 
3.1.3. Antimicrobial 
Brown et al have studied on antimicrobial activity of the 
newly synthesized 2-(ptolylimino)-3-(4-tolyl)-5-[5-(3,4-
dichlorophenyl)-2-furylidene]-4thiazolidinone (Fig.5). 
Their many derivatives were screened. The study was 
most of the time in vitro towards antimicrobial activity. 

The derivatives were studied against bacterial strains 
such as S. aureus, P. vulgaris, E. coli, B. mega and as a 
result remarkabale inhibition have been observed in 
compounds having groups R=2-methoxyphenyl, 
phenyl, 3-methylphenyl 4-nitrophenyl substituents [65]. 
 

 
 
Fig. 3: Derivative of Thiazolidinone: N,N'-bis 
(arylidene)dihydrazide 
 

 
 
Fig. 4: Derivative of Thiazolidinone: bis(4-
thiazolidinone) 
 

 
 
Fig. 5: Derivative of Thiazolidinone: 2-(p-
tolylimino)-3-(4-tolyl)-5[5-(3,4-dichlorophe-
nyl)-2-furylidene]-4-thiazolidinone 
 
3.1.4. Anticancer 
The thiazolidinone derivatives were excellent and have 
classical application in the treatment of cancer. Some of 
the cytoselective compounds were selected from 372 
thiazolidinone analogues or derivatives (Fig.6) simply by 
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considering the iterative library approaches. These 
derivatives were studied for their biological activities. It 
was found that many of them selectively were able to 
kill its paclitaxel-resistant variant H460taxR and cancer 
cell line H460 at an IC50 between 0.21 and 2.93 M and 
interestingly they have found to be have no negative or 
very less toxic effect to normal human fibroblasts at 
concentrations up to 195 M [66]. 
Gududuru and the co-workers have worked on a series 
of analogues of 2-aryl-4-oxothiazolidin-3-yl amides and 
found these derivatives to inhibitprostate cancer cells. 
some derivatives of them have been found effective 
against killing the prostate cancer cells.It has also been 
found that they have enhanced selectivity as compared 
to the serine amide phosphates [67]. 
 

 
 
Fig. 6: Derivative of Thiazolidinone having anti-
cancer activity 
 
3.1.5. Antiinflammatory 
Sparatore F et al have worked on a series of 2, 3-
disubstituted-1,3 thiazolidin-4-one derivatives (Fig.7) 
and found them as anti-inflammatory [68]. Similarly 
Kumar A et al [69] and the co-workers have also 
attempted the synthesis of series of 3-[4’-
(pchlorophenyl)-thiazol-20-yl]-2-[(substituted 
azetidinone/thiazolidinone)-aminomethyl] 6-bromo-
quinazolin-4-ones (Fig.8). Among all the synthesized 
derivatives few have been found to show anti-
inflammatory activity according to biological activity 
shown by the derivatives. 
 

 
 
Fig. 7: Derivative of Thiazolidinone: series of 2,3-
disubstituted-1,3-thiazolidin-4-one derivatives 

 
 
Fig. 8: Derivative of Thiazolidinone:  3-[4’-
(pchlorophenyl)-thiazol-20-yl]-2-[(substituted 
azetidinone/thiazolidinone)-aminomethyl] 6-
bromoquinazolin-4-ones 
 
3.2. Biological activities of Azetidinones 
3.2.1. Antimicrobial 
Junneet al. [70] have reported a series in which they 
have prepared analogues of 3-chloro-4-(4-hydroxy-5-
iodobiphenyl-3-yl)-1(substitutedphenyl) azetidin-2-one 
(Fig.9).Their derivatives have been studied by them to 
confirm the antibacterial activity against various 
bacterial strains for example against E. coli,  
Xanthomonascitri, B. subtilis and Erwiniacarotovora and 
many more. Their derivatives have been found to 
exhibit excellent and approximate equal activities and in 
some cases they have been found to show even more 
active against the bacteria whichever are used for 
confirming the activities, except B. subtilisas which have 
been not found accurate as according to the standard 
expectations. 
 

 
 
Fig. 9: Derivative of azetidinone: 3-chloro-4-(4-
hydroxy-5-iodobiphenyl-3-yl)-1(substituted-
phenyl) azetidin-2-one 
 
3.2.2. Antitubercular Activity 
S. Hussain et al. [71] have worked with several 
derivatives of azetidinone.  Among that   the analogues 
found by them, the derivative analogues of N-[3-chloro-
4-(aryl)-2-oxoazetidin-1-y]-pyridine-4-carboxamides 
(Fig.10) were found to meet the expectations.                 
The derivatives were screened for various types                 
of antimicrobacterial activity. Almost all of these 
derivatives were found to exhibit excellent 
antiubercular activities. 



 

                                                                        Yadao et al., J Adv Sci Res, 2021; ICITNAS: 25-36                                                                         34                    

 
"Special Issue: International Conference on Innovative Trends in Natural and Applied Sciences -2021” 

 
 
Fig. 10: Derivative of azetidinone: N- [3-chloro-
4-(aryl)-2-oxoazetidin-1-y]-pyridine-4- 
carboxamides 
 
3.2.3. Anticancer 
O’Boyle and the team [72] have reported a series of 
synthesis of azetidin-2-ones where each time they 
substituted the molecule with the positions 1, 3 and 4 
(Fig.11). A number of derivative synthesized in this 
series were found to be exhibit significant activity in 
cancer treatment specifically they were found to 
effective with the MDA-MB-231 breast cancer cells and 
they also work well with the line panel in the NCI60. 
 

 
 
Fig. 11: A series of azetidin-2-ones with sub-
stitution at 1,3,4 positions 
 
3.2.4. Antidiabetic Activity 
Reddy and the team [73] have synthesized a series of 
N1-benzothiazolyl-3- chloro-1,5,6-triazaspiro [3.4] oct-
6-en-2-ones. They have first prepared Schiff bases by the 
stepwise condensation of 3-methyl-1-phenyl-5-pyrazol-
one along with aminobenzothiazole. Out of  many 
derivatives prepared by them, 3-chloro-1-(6-fluoro-7-p-
tolylaminobenzothiazol-2-yl)-7-methyl-5-phenyl-1,5,6-
triazaspiro[3.4]-oct-6-en-2-one (Fig.12) has found to be 
following the expected characteristics and its activity 
was almost comparable to the standard. 

Other than these some other novel series have also been 
reported by various researchers and the azetidinone 
derivative have also been found to exhibit  inhibitory 
activity of chymase and tryptase [74], inhibitory activity 
of human leukocyte [75], anti-inflammatory activities, 
analgesic activities [76], antiparkinsonian activity [77] 
and D. human cytomegalovirus protease activity [78,79] 
also. 
 

 
 
Fig. 12: Derivative of azetidinone: 3-chloro-1- 
(6-fluoro-7- p-polylaminobenzothiazol-2-yl)-7-
methyl-5-phenyl-1,5,6-triazaspiro[3.4]-oct-6-
en-2-one 
 
4. CONCLUSIONS 
The Chemistry of both the molecules, thiazolidinone 
and azetidinone analogues takes a prestigious place in 
organic and medicinal chemistry due to their ketonic 
structure and presence of Schiff bases which is a 
smoothly adapted structure in the field of drugs and 
making them so important that though already a lot of 
work has been done, still there are numerous 
opportunities to work with them. So, the review on 
their synthesis together with the biological activities can 
provide compact information in a single place and be a 
step to motivate towards this evergreen concept for 
researchers and chemists to work with them more and 
more for further development. 
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