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ABSTRACT: The chemistry of β-lactams has taken an prestigious 

place in organic and medicinal chemistry so the review on recent 

methods in the synthesis of 2-Azetidinone derivatives rendered as a 

lead molecule for designing potential bioactive agents and it 

accompanying additional various synthetic information and its 

orientations would encompass great deal of help to researchers, 

chemists and pharmacologists to make it the  best, most productive, 

economical and medicinal important compounds which will be 

expected to show potent pharmacological activities. In future it would 

be useful to design different new drugs to bring in the market by using 

rapid, operationally simple, efficient and green procedure. This has led 

to the discovery of a wide variety of compounds that are of high 

interest from the point of view antibacterial, anti-inflammatory, 

antihyperlipidemic, CNS activity, anticancer, antimicrobial, pesticidal, 

cytotoxic, antidiabetic, antitumor, antifungal, antitubercular activities. 

INTRODUCTION: 2-Azetidinones, commonly 

known as β-lactams, β-lactams ring is a four 

membered cyclic amide. It is named as such, 

because the nitrogen atom is attached to the β-

carbon relative to the carbonyl. 

  

The first synthetic β-lactam was prepared by 

Hermann Staudinger in 1907 by reaction of the 

Schiff base of aniline and benzaldehyde with 

diphenylketene in a [2+2] cycloaddition 
1
. 
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The chemistry of β-lactams has taken an important 

place in organic chemistry since the discovery of 

Penicillin by Sir Alexander Fleming in 1928 and 

shortly thereafter Cephalosporin which were both 

used as successful antibiotics. Even now the 

research in this area is stimulated because of 

development of bacterial resistance to widely used 

antibiotics of this type. There is a need for 

functionalized β-lactams or for new active 

principles in β-lactam series 
2
. The 2-azetitinone (β 

-lactams) ring is a common structural feature of a 

number of broad spectrum β-lactam antibiotics 

including penicillins I, cephalosporins II, 

carbapenems III, nocardicin A IV and 

monobactams which have been widely used as 

chemotherapeutic agents to treat bacterial infection 

and microbial diseases 
3, 4

. 
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Azetidinones are very important class of 

compounds possessing wide range of biological 

activities such as antibacterial 
5
, anti-inflammatory 

6
, antihyperlipidemic 

7
, CNS activity 

8
, tryptase 

inhibitory 
9
, human leukocyte elastase inhibitory 

10
, 

antihyperglycemic 
11

, vasopressin v1a antagonist 
12

, 

and anticancer activity 
13

, antimicrobial 
14

, 

pesticidal 
15

, antitumor 
16

, antitubercular 
17

, 

cytotoxic 
18

, enzyme inhibitors 
19

, elastase 

inhibitors 
20

 and cholesterol absorption inhibitors 
21

. 

MATERIALS AND METHODS: We have 

composed data on recent synthesis of 2-

Azetidinone derivatives especially by using 

International Journals Such as International Journal 

of Pharm Tech Research, Pure Appl. Chem., 

Molecules, Eur. J. Med. Chem, Journal of 

Pharmacy and Pharmaceutical Sciences, Bioorg. 

Med. Chem. Lett., Tetrahedron, Org. Commun., 

Asian J. Pharm. Res., World J. Chemistry, Rasayan 

J. Chem., International Journal of pharmaceutical 

and Chemical Sciences, International Journal of 

Drug Design and Discovery, Der Pharmacia Sinica 

etc. up to 2012. Here, we have selected different 

methods in synthesis of 2-Azitidinones with 

different moiety by using different reagents etc. 

Brief review on 2-azetidinones derivatives: 

Kumat et al 
22

 synthesized α-Naphthol into 4-

methyl-2H-benzo[h]chromen-2-one by reacting 

with ethyl acetoacetate in the presence of bismuth 

trichloride.  

The product was oxidized to 2-oxo-2H-

benzo[h]chromene-4-carbaldehyde and then 

condensed with aromatic primary amines to give 

Schiff bases 3a–d. These Schiff bases were then 

reacted with acid chlorides in the presence of a 

base in toluene to give 1, 3, 4-substituted 2-

azetidinones. 

 

OH

+ ClCH2COOC2H5

OCH2COOC2H5

III

OCH2CONHNH2

1 2

III

CHO

R

CHNNHCOCH2O

R

NNHCOCH2O

ClO

R

3 a - f

Where R 

3a - H

3b - 2-Cl

3c - 3-OH, 4-OCH
3
  

3d - 4-N(CH
3
)
2
 

3e - 4 NO
2

3f - 3-OH

IV

Sharma Ritu et al 
23

 synthesized of N-[2-(10H-

phenothiazinyl)ethyl]-4-(phenyl)-3-chloro-2-oxo-1-

iminoazetidine. The structures of all the newly 

synthesized compounds were confirmed by IR, 1H 

NMR, 13C NMR and FAB-Mass and chemical 

methods. All synthesized compounds were 

evaluated for their antibacterial, antifungal and 

antitubercular activity which displayed acceptable 

results. 
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Preethi et al 
24

 synthesized a series of 2-azetidinone 

derivatives were synthesized by refluxing Schiff 

bases with different aromatic aldehydes. Schiff 

bases were synthesized by reaction of nicotinamide 

with hydrazinehydrate. The chemical structures of 

the synthesized compounds were confirmed by 

means of IR, 1H-NMR, mass spectroscopy and 

elemental analysis. 

N

NH2

O

+ NH2NH2.H2O
110

CH3OH  6Hr
N

NH

O

NH2

Nicotinamide Hydrazine hydrate

ArCHO

3Hr CH3OH
N

O

NHN

Ar
Pyridine-3-

CarbonylHydrazine

S c h i f f ' s B a s e 

Et3N ClCH2COCl

N

O

NHN

OCl

Ar
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Shanmugapandiyan et al 
25

 prepared series of 2-[4-

(azetidin-2-one)-3-Chloro-4-phenyl]-1H-

Phenylbenzimidazoles by the reaction of schiff 

base [2-(4-aminophenyl)-Benzimidazole and 

substituted Benzaldehyde] with chloroacetyl 

chloride. The chemical structures of the 

synthesized compounds were confirmed by IR, 1H-

NMR, mass spectral and C, H, N analysis. The 

synthesized compounds were screened for 

antibacterial (Bacillus cereus, Escherichia coli, 

Micrococcus luteus, Klebssiela pneumoniae, 

Staphylococcus aureus and Salmonella 

epidermidis), antifungal (Aspergillus niger and 

Candida albicans), analgesic activity by writhing 

reflex method and anti-inflammatory activity by 

carrageenan induced paw edema method. 

N

N
H

NH2 +

CHO

R
1

R
2

R
3

N

N
H

N CH

R
1

R
2

R
3

Et3N ClCH2COCl+
N

N
H

N R
2

R
1

R
3

ClO
2-Azetidinone (A1-A8)

Comp.no. R1 R2 R3 Comp.no. R1 R2 R3 

A1 -H -H -H A5 -H -N(CH3)2 -H 

A2 -H -Cl -H A6 -H -OCH3 -H 

A3 -H -OH -H A7 -OCH3 -CH3 -H 

A4 -H -CH3 -H A8 -OCH3 -OCH3 -OCH3 

 

Rathinavel et al 
26

 synthesized novel derivatives of 

2-azetidinones by Isoniazid condensed with 

different derivatives of acetophenone to form 

hydrazones, using Vilsmerier – Haack reagent to 

form free aldehyde. The free aldehyde reacts with 

different free amide (R-NH2) group to form imines 

(>C=N) which on react with chloro acetyl chloride 

and triethylamine to give 2-azetidinone derivatives. 

The structures of the newly synthesized compounds 

have been established on the basis of their spectral 

data and elemental analysis. 

N

NHO
NH2

+ R
1

C CH3

O
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glacial acetic acid
N

NHO
N C

CH3

R
1
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N

N

O N

R
1
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Reflux 3 HourN

N

O N

R
1

C N R
2

H

1,4 dioxan
Triethylamine
Chloroacetyl Chloride

N

N

O N

R
1

N R
2

H
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Isoniazid Substituted acetyl N'-(1-metylethyl idene) isonicotinohydrazide

1-isonicotinoyl-3-methyl-1-H-pyrazole-4-carbaldehyde

imine

2-Azetidinone

4-Nitro acetophenone 
4-Methoxy acetophenone 
4-Chloro acetophenone 
4-Bromo acetophenone 
4-Methyl acetophenone 

isonicotinohydrazide 
4-aminosalicylic acid 
4-aminobenzoic acid 
5-aminibenzoic acid 
isonicotinamide 

R
1

R
2
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Dua et al 
27

 reported 2-(4-substituted aryl-3-chloro-

2-oxo-azetidine)-2-imino benzothiazoles by the 

hetrocyclization of 2-substituted arylidene 

hydrazinobenzothiazoles with chloroacetyl chloride 

in the presence of triethylamine under microwave 

irradiation. The reaction rate and yield is enhanced 

tremendously under MWI as compared to 

conventional methods. 

N

S

SH
NH2NH2.H2O

N

S

NH NH2

ArCHO
N

S

NH N CH Ar

ClCOCH2Cl  TEA
ArN

O Cl

N

S

NH

Ramalakshmi et al 
28

 reported novel series of 4 - 

aryl – 3 - chloro – 1 – nicotinamido – 2 –

azetidinones were synthesized and characterized by 

means of IR, 1H- NMR, Mass spectral analysis. 

The compounds were screened for anticonvulsant 

and antimycobacterial activities. Antimycobacterial 

activity was screened using standard Strain H37RV 

and two Human Strains (Human strain-I and 

Human strain-II) isolated from patients suffering 

from pulmonary tuberculosis. 

N

O

OH PCl5 / Cl4 / 100°C

N

O

Cl NH2NH2.H2O   0

N

O

NH NH2

ArCHO

Ethanol

N

O

NH N C

H

Ar

N

O

NH N

Ar

ClO

Chloroacetyl Chloride 

1, 4- dioxan, triethylamine

2-Hydroxy phenyl   3-Hydroxy phenyl  

4-Hydroxy phenyl   3,4-Dihydroxy phenyl 

4-Methyl phenyl   4-Methoxy phenyl 

3,4,5-Trimethoxy phenyl 4-Hydroxy 3-methoxy phenyl 

4-Dimethylaminophenyl  4-Nitro phenyl  

3-Nitro phenyl    4-Chloro phenyl 

2-Chloro phenyl   Cinnamyl  

ArAr

Shah et al 
29

 reported Pyrazolines are well-known 

and important nitrogen containing 5-membered 

heterocyclic compounds and various methods have 

been worked out for their synthesis. A new series 

of 3-chloro-1-{4-[5-(Substitutedphenyl)-4,5-

dihydro-pyrazol-3-yl]phenyl}-4-(4-hydroxyphenyl) 

azetidin-2-one are synthesized by reacting 3-

chloro-1-{4-[3-(Substituted phenyl)prop-2-

enoyl]phenyl}-4-(4-hydroxyphenyl)azetidin-2-one 

with 99% hydrazine hydrate. All these compounds 

were characterized by means of their IR, 1H NMR, 

Spectroscopic data and microanalysis. 
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Sangu et al 
30

 synthesized some novel azetidinones 

from quinolone. Quinoline derivatives are reported 

to have antimicrobial, anti-inflammatory, analgesic 

and anticancer activities. The incorporated 

oxymethylcarbamide at 8
th

 position of the quinoline 

ring was found to influence the biological activities 

of the molecules with this some of new 

quinolinyloxymethylazetidinones were synthesized 

from 8-hydroxy quinolone through (quinolin-8-yl-

oxy) acetyl hydrazide intermediate. All the 

synthesized compounds were characterized by IR, 

H1 NMR spectral data and evaluated for their 

antimicrobial activity. 

N

OH

ClCH2COOC2H5

N

OCH2COOC2H5

NH2NH2

N

OCH2CONHNH2

OHC R

N

O NH

O

N CH R

N

O NH

O

N R

O Cl

ClCH2COCl

R = H,Cl, OH, CH3, OCH3

Panda et al 
31

 reported Schiff bases of anthranilic 

acid have been synthesized by reaction with 

different aromatic aldehydes and the azetidinones 

have been synthesized by cyclocondensation of the 

Schiff’s base with chloroacetyl chloride in the 

presence of trietylamine. The structures of the 

newly synthesized compounds have been 

established on the basis of their spectral data and 

elemental analysis. 
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Sahoo et al 
32

 synthesized some novel 2-

azetidinone derivatives. 3-bromo-4-

methoxybenzoyl hydrazine was prepared from 

methyl ester of 4-methoxybenzoic acid by 

bromination and subsequent hydrazinolysis. The 

acid hydrazide was condensed with different 

aromatic aldehydes in ethanol as solvent to yield 

substituted benzal-3-(3’-bromo-4’-

methoxybenzoyl) hydrazines. The 

benzalhydrazines on cyclization with 

phenoxyacetyl chloride in presence of 

triethylamine as catalyst afforded 3-phenoxy-4-

(substituted phenyl)-1-(3’-bromo-4’-methoxy 

benzamide)azetidin-2-ones. 

Ar  
Phenyl  
4-Hydroxyphenyl  
4-Hydroxy-3-methoxyphenyl  
4-Chlorophenyl 
2-Hydroxyphenyl  
4-Methoxyphenyl  
2-Thienyl  
2-Furyl  

H3CO CONHNH2CONHNH2

Br

Ar-CHO/Ethanol

H3CO CONHNH=CH-Ar

Br

ClCOCH2OC6H5

N

Ar

OC6H5
O

NHCOH3CO

Br

 

Kumar et al 
33

, reported that 2-(5-benzoyl-1H-

benzo[d]imidazol-1-yl) acetohydrazide undergoes 

facile condensation with aromatic aldehydes to 

afford the corresponding 2-(5-benzoyl-1H-

benzo[d]imidazol-1-yl)-N'-arylideneacetohydrazide  

in good yield. Cyclo condensation of compounds 

with chloro acetyl chloride yields 2-(5-benzoyl-

1Hbenzo[d]imidazol-1-yl)-N-(3-chloro-2-aryl-4-

oxoazetidin-1-yl)acetamide. 

N

N

O

Ph

CH2CONHNH2

N

N

O

Ph

CH2CONHN=CHR

N

R

ClO

NH

N

N

O

Ph

CH2CO

EtOH

RCHO

ClCOCH2Cl

TEA 1,4-Dioxan

R 

-C6H5 
-OCH3-

C6H5 
-OH-C6H5 

2-OH-C6H5 -CH3-C6H5 
-4CH2O2-

C6H5 

4-OH-3-

OCH3-C6H5 

-4-C2H5-

C6H5 
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Taj et al 
34

 reported an efficient green approach to 

the synthesis of Schiff bases (11–21) of 1-amino-2-

aryl-3-oxo-1, 2, 4- triazoles (1–3) under 

Mg(ClO4)2 as catalyst followed by the reaction 

with chloroacetyl chloride in solvent-free 

conditions to yield the azetidinones (22–32) with 

excellent yields. The synthesized compounds were 

evaluated for the extent of penetration into 

biological membranes (clogP), drug-likeliness and 

finally drug score was calculated and also screened 

for antitubercular and antimicrobial activities. 

N
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O
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R
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H

R1CHO
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, 4h

ClCH2COCl, ET3N

N

N

N
N

NCH3

O

H
A

H
B

R
H
X

O

CH3

N

O
Cl

H

R
1

1,2,3

11 - 21

22 - 32

Kumaraswamy et al 
35

 reported the reaction of 

naphtho[2,1-b]furan-2-carbohydrazide (1) with 

carbon disulphide and excess of hydrazine hydrate 

in ethanol produced 4-amino-5-naphtho[2,1-

b]furan-2-yl-4H-1,2,4-triazol e-3-thiol (2). The 

thiol 2 on treatment with aromatic aldehydes 

yielded 4-{[(4-aryl) methylene]amino}-5-

(naphtho[2,1-b]furan-2-yl)-4H-1,2,4-triazole-3-

thiols (3a-f). The title compounds, chloro-1-(3-

mercapto-5-naphtho[2,1-b]furan-2-yl-1,2,4-

triazole-4-yl)-2-(aryl) azetidin-4-ones (4a-f) were 

obtained by reacting compounds 3a-f with choloro 

acetyl chloride in presence of triethyl amine. 

N

CH3

CH3

OH

O

+

NH2

R
i(a)

i(b)

N

CH3

CH3

OH

N

R

ii(a)

ii(b)

N

CH3

CH3

OH

N

Cl

O

R

Dua et al 
36

 reported that systematic investigation 

of synthesis and biological activity of several new 

2-(2'-substitutedbenzylidene-hydrazino-acetyl)-

mercapto-5-methyl-1,3,4-thiadiazoles and 2-[2'-{4-

substituted-aryl-3-chloro-2-oxo-azetidine}-acetyl-

amino-mercapto]-5-methyl-1,3,4-thiadiazoles have 

been synthesized from 2-(2'-hydrazino-acetyl)-

mercapto-5-methyl-1,3,4-thiadiazoles, 2 using 5-

methyl-1,3,4-thiadiazole-2-thiol as the starting 

material. 
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S

N N

CH3 SH

ClCOCH2Cl

COCH2Cl
S

N N

CH3 S

NH2NH2.H2O

COCH2NH-NH2S

N N

CH3 S

ArCHO

COCH2NHN=CHAr
S

N N

CH3 S

ClCOCH2Cl / TEA

N

O Cl

Ar
-

COCH2NH
S

N N

CH3 S

Where  Ar =  
a) C6H5 
b) 2-ClC6H4 
c) 3 – ClC6H4  
d) 4 – ClC6H4  
e) 2 – BrC6H4 
f) 3 – BrC6H4  
g) 4 – BrC6H4  
h) 2 – NO2C6H4  
i) 3 – NO2C6H4  
j) 4 – NO2C6H4  
k) 2 – OCH3C6H4  
l) 3 – OCH3C6H4  
m) 4 – OCH3C6H4, 
n) 4,4’(CH3)2NC6H4  

 

Bhusari et al 
37

, reported the reaction of 4-

methoxybenzaldehyde;  

(1) With a substituted hydrazine  

(2) In refluxing isopropyl alcohol gave imines  

(3) Refluxing glutaric anhydride  

(4) With an equivalent amount of anhydrous 

MeOH afforded monomethylglutarate;  

(5) and treatment of (5) in refluxing SOCl2 

yielded methyl 4-(chloroformyl) butyrate  

(6) Compound (6) was added to a refluxing 

solution of imine (3) in anhydrous toluene 

in the presence of tri(n-butyl)amine. 

Maintaining the mixture refluxing 

overnight, gave 2-azetidinone intermediate  

(7) Hydrolysis of 7 with LiOH solution affords 

acid  

(8) In almost quantitative yield. Finally the 

reaction of 8 with substituted aromatic 

amine in the presence of DCC/DMAP in 

anhydrous CH2Cl2 at room temperature 

gave 2-azetidinone derivatives. 

O

OMe

+ NH2 N

R
1

R

a

N

OMe

N

R
1

R

1 2 3

O

O

O

b

OH

O

O
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c
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O

O

OMe

d

4 5 6

Reagent and condition: (a)iPrOH, reflux; (b)CH3OH, reflux (c)SOCl2, reflux (d)n-Bu3N, Toluene, reflux (e) 

LiOH, THF/H2O (f) substituted aromatic amine, DCC/DMAP, CH2Cl2 

N

OMe

N

R
1

R

O

MeO

O

N

OMe

N

R
1

R

O

O

OMe

e

f

N

OMe

N

R
1

R

O

NH

O

R
2

Selvam et al 
38

 reported that thiazolidinone 

derivatives synthesized by equimolar quantities of 

o-phenylenediamine, p-amino benzoic acid in 4N 

HCl was refluxed for 30 min. to give 4-(1H-

benzo[d] imidazol-2-yl) benzenamine. A mixture of 

equimolar quantities of aromatic aldehyde and 4-

(1H-benzo[d]imidazol-2-yl) benzenamine was 

refluxed for 20 min in 20 mL of ethanol to give 
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schiff base N-(4-substituted benzylidine)-4-(1H-

benzo[d]imidazol-2-yl) benzenamine. A mixture of 

schiff base, triethylamine, 1,4– Dioxan and chloro 

acetyl chloride was stirred yield 1-(4-

(1Hbenzo[d]imidazol-2-yl) phenyl)-3-chloro-4-(4-

substituted phenyl) azetidin-2-one. 

NH2

NH2

+

NH2

COOH

4N HCl



N

N
H

NH2

ArCHO

C2H5OH

N

N
H

N CH R

ClCH2COCl

(C2H5)3N

N

R

ClO

N

N
H

Where R

NO2

Cl

OCH3

OH

OCH3

CH3

Parmar et al 
39

 reported synthesis of 2 – 

azetidinones. The N-acetyl aryl amino-1,3,4-

oxadiazole were prepared by Benzohydrazide in 

phosphorus oxychloride, N-acetyl-4-amino benzoic 

acid and ethanol. The aryl amino-1,3,4-oxadiazole 

(AOD) were prepared by hydrolysis of N-acetyl 

aryl amino-1,3,4-oxadiazole. N-acetyl aryl amino-

1,3,4-oxadiazole and ethanol-HCl mixture The 

Schiff bases of AOD were prepared by 

Benzaldehyde derivatives, 3-chloro-1-[4(5-phenyl-

1,3,4-oxadiazole-2-yl)phenyl]-4-phenyl azetidin-2-

ones were synthesized with Schiff bases on 

treatment with Chloroacetylcloride in the presence 

of triethylamine 

Parmar et al 
40

 reported series of novel 2-

Azetidinones (8a-h) have been synthesized by 

cyclocondensation of various Schiff bases based of 

ATT with chloroacetyl chloride in presences of 

triethylamine. Various Schiff bases were 

synthesized by condensation of ATT with various 
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aryl aldehydes (7a-h). The synthesized compounds 8a-h was screened for their antibacterial activity. 

Pulate et al 
41 

reported the reaction of 

dehydroacetic acid with primary aromatic amines 

to yield Schiff bases (2a-2g) by using microwave 

system. Schiff bases irradiated with dimethyl 

formamide in presence of triethyl amine and 

chloroacetyl chloride to afford azetidinones (3a-3g) 

in excellent yields.  

The products, characterized on the basis of spectral 

data, have shown moderate to good antimicrobial 

activity against some bacteria and fungi 
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Sharma et al 
42

 reported a new series of N-[3-(10H-

phenothiazin-1-yl)propyl]-4-(substituted phenyl)-3-

chloro-2-oxo-1-azetidinecarboxamide 4(a–m) have 

been synthesized from phenothiazine in four steps. 

Phenothiazine on reaction with Cl(CH2)3Br at room 

temperature gave 1-(3-chlorophenyl)-10H-

phenothiazine, 1. The compound 1 yielded the 

condensation product with urea at room 

temperature, N-[3-(10H-phenothiazin-1-

yl)propyl]urea 2.  

The compound 2 on further reaction with several 

substituted aromatic aldehydes produced N-[3-

(10Hphenothiazin-1-yl)propyl]-N_-[(substituted 

phenyl)methylidene]-urea 3(a–m). The compounds 

3(a–m) on treatment with ClCH2COCl in the 

presence of Et3N furnished final products 2-

azetidinone 4(a–m). 

 

 

Maity et al 
43

, reported the reaction of 8 – hydroxyl 

quinolone with ethyl chloro acetate to give 8 – 

hydroxyl quinoline ethyl acetate, which on 

hydrazonolysis gave  8 – hydroxyl quinoline acetyl 

hydrazide. This compound was converted to 

corresponding Schiff’s bases of 8 – hydroxyl 

quinoline acetyl hydrazide by the reaction with 

different aromatic or heterocyclic aldehydes. 

Finally, the cyclization of Schiff’s bases with 

chloroacetyl chloride in the presence of 

triethylamine and dioxane resulted in the formation 

of corresponding 2 – azetidinonederivaties. 

 

Pawar et al 
44

 reported that Para-amino benzoic 

acid on addition with different aromatic aldehyde 

gives schiff’s bases. The Schiff  base so formed on 

treatment with chloroacetylchloride and triethyl 

amine as a base catalyst in 1-4 dioxan gives various 

substituted 4-[3-chloro-4-substituted phenyl-2-oxo-

azetidin-1-yl] benzoicacid containing different 

functional groups(2a-2j). The lead compounds were 

characterized by melting point, TLC, IR, and 

1HNMR studies. 



Salunkhe and Piste, IJPSR, 2014; Vol. 5(3): 666-689.                               E-ISSN: 0975-8232; P-ISSN: 2320-5148 

International Journal of Pharmaceutical Sciences and Research                                                                              678 

Patel et al 
45

 reported a series of novel azetidinones 

5a-i have been synthesized by cyclocondensation of 

various Schiff bases of coumarin with chloro acetyl 

chloride in presence of triethyl amine. The reaction 

of 4-hydroxy coumarin with POCl3 yielded 4-

chloro coumarin 2 and 4-chloro-3, 4', 3', 4"-

tercoumarin 2a. Compound 2 was reacted with p-

phenylenediamine to yield 4-[(4-

aminophenyl)amino]-2H-chromen-2-one. Various 

Schiff bases of coumarin were synthesized by 

condensation of 4-[(4-aminophenyl)amino]-2H- 

chromen-2-one with different aldehydes 

Chavan et al 
46

 have been synthesized several 2-

azetidinones 2a-e and 4-thiazolidinones 3a-e from 

halo-substituted Schiff bases using conventional as 

well as microwave technique. The newly 

synthesized compounds were established on the 

basis of spectroscopic technique. Further, all 

compounds screened for antimicrobial activity 

against Bacillus subtilis, Escherichia coli, 

Aspergillus niger and Aspergillus flavus. Most of 

the titled compounds show potent activity. 
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Rajasekaran et al 
47

 reported reaction of 

chloroacetyl chloride and phenothiazine in dry 

benzene to give 2-chloro-1-(10H-phenothiazin-10-

yl) ethanone. A mixture of 2-chloro-1-(10H-

phenothiazin-10-yl)ethanone and thiosemicarbazide 

in absolute ethanol yields 4-(2-oxo-2-(10H-

phenothiazin-10yl)ethyl)thiosemicarbazide. 

Mixture of 4-(2-oxo-2-(10H-phenothiazin-10-yl) 

ethyl) thiosemicarbazide and substituted 

benzaldehyde in ethanol give Schiff’s base and 

Chloroacetyl chloride  was added drop wise to the 

mixture of triethylamine and solution of substituted 

Schiff bases Azetidinones. 
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Gor  et al 
48

 reported the reaction of 3-(4-

aminophenyl)-6-bromo-2-methylquinazolin-4-one 

in absolute ethanol, substituted aldehydes and a few 

drops of glacial acetic acid to get compound 3-(4-

{[(substitutedphenyl)methylene]amino}phenyl)-6-

bromo-2-methyl quina- zolin-4-one(1a-j). The 

mixture of compound 1 in benzene was taken. 

Chloro acetyl chloride was added at room 

temperature with constant stirring and 

triethylamine to produced 3-{4-[3-chloro-2-

(substituted phenyl)-4-oxoazetidin-1-yl]phenyl}-6-

bromo-2-methylquinazolin-4-one.[2-(a-j)] 

Sharma  et al 
49

 reported the reaction of 1,2,3-

Benzotriazole and 1-bromo-2-chloroethane in 

methanol yield compound 1-(2-chloroethyl)-1H-

1,2,3-benzotriazole (1).The compound 1 and 

hydrazine hydrate were stirred on a magnetic stirrer 

to yield compound N-[2-(1H-1,2,3-benzotriazol-1-

yl)ethyl]-hydrazine (2). The compound 2 and 

different substituted benzaldehyde in methanol in 

the presence of 2-4 drops glacial acetic acid to 

furnish compound N-[2-(1H-1,2,3-benzotriazol-1-

yl)ethyl]-N’-[(substituted phenyl)methylidene]-

hydrazine (3). The compound 3, Et3N and 

chloroacetyl chloride in methanol were first stirred 

followed by reflux on a steam bath to furnish 

compound N-[2-(1H-1,2,3-benzotriazol-1-

yl)ethyl]-4-(substituted phenyl)-3-chloro-2-oxo-1-

iminoazetidine (4). 
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Lokhandwala et al 
50

 reported the reaction of 7-

chloro-2-(3-chloropropyl)-4H-3,1-benzoxazin-4-

one (1) was allowed to react with different aromatic 

aldehydes in presence of ethanol and acid catalyst 

to get the corresponding Schiff bases. various 

substituted 3-chloro-4-(substitutedphenyl)-1-{4-[7-

chloro-2-(3-chloropropyl)-4-oxoquinazolin-3(4H)-

yl}azetidin-2-ones (2a-j) containing different 

functional groups have been synthesized by treating 

7-chloro-2-(3-chloropropyl)-3-{4-

[(substitutedbenzylidene)amino]phenyl} 

quinazolin-4-(3H)-ones (1a-j) with 

chloroacetylchloride in presence of triethyl amine 

at reflux temperature. 
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Dhameliya et al 
51

 reported the reaction of 2-(1, 3-

dioxoisoindolin-2-yl) acetohydrazide (1) with 

aromatic aldehydes to afford the corresponding 2-

(1,3-dioxoisoindolin-2-yl)-N'-

arylideneacetohydrazide (2a-h) in good yields. 

Cyclocondensation of compounds (2a-h) with 

chloro acetyl chloride yields N-(3-chloro-2-aryl-4-

oxoazetidin-1-yl)-2-(1,3-dioxoisoindolin-2-

yl)acetamide (3a-h). 

Sonwane et al 
52

 reported Conventional Method 

and Microwave Method for the synthesis of N1–

[2'-(4-substituted phenyl-3-chloro-azetidin-2-one-

5'-methylene)-1',3',4'-thiadiazole]-2-

methylbenzimidazole, the reaction of 2-

methylbenzimidazole and ethylchloroacetate with 

K2CO3 in methanol give N1-Ethylacetate-2-

methylbenzimidazole (1). The compound 1 and 

thiosemicarbazide in methanol give N1-

Acetylthiosemicarbazide-2-methylbenzimidazole 

(2). The solution of compound 2 and concentrated 

H2SO4 in methanol give N1–(2'-amino-5'-

methylene)-1',3’,4’-thiadiazole-2-methylbenz-

imidazole (3). The mixture of compound 3 and 

different substituted benzaldehyde in ethanol with 

4-5 drops of glacial acetic acid give N1–[(2-

substituted-benzylidene-imino-5'-methylene)-

1',3',4'-thiadiazole]-2methylbenzimidazoles, (4). 

The compound 4 and triethylamine in methanol 

with chloroacetyl chloride gives N1–[2'-(4-

substitutedphenyl-3-chloro-azetidin-2-one-5'-

methylene)-1',3',4'-thiadiazole]-2-methyl ben- 

zimidazole(5). 
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Nikalje et al 
53

 reported the reaction of the 

synthesis of N’-(substituted- aryl/heterylidene) 

isonicotinohydrazide1 (a-j) were prepared by 

reaction between equimolar quantities of isoniazid 

and substituted aldehydes in ethanol. A mixture of 

Schiff base 1 and chloroacetyl chloride in 

dimethylformamide was taken inErlenmeyer flask. 

Triethyl amine was added to the reaction mixture, 

as a catalyst. The mixture was irradiated in 

microwave oven to give N-(3-chloro-2-oxo-4-

substitutedazetidin-1- yl) isonicotinamide(2a-j) 

Taj et al 
54

 reported an efficient green approach to 

the synthesis of Schiff bases (11–21) of 1-amino-2-

aryl-3-oxo-1,2,4- triazoles (1–3) under Mg(ClO4)2 

as catalyst followed by the reaction with 

chloroacetyl chloride in solvent-free conditions to 

yield the azetidinones (22–32) with excellent 

yields. The synthesized compounds were evaluated 

for the extent of penetration into biological 

membranes (clogP), drug-likeliness and finally 

drug score was calculated and also screened for 

antitubercular and antimicrobial activities. 
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Dragostin et al 
55

 reported the synthesis of 

Azetidinone derivatives 5a1.–6, 5b1.–6. First, 

sulfadiazine (4-amino-N-pyrimidin-2-yl-

benzensulfonamide, 1a) and sulfisoxazole [4-

amino-N-(3,4-dimethyl-1,2-oxazol-5-

yl)benzensulfonamide, 1b] were reacted with 

chloroacetyl chloride whereby the corresponding 

chloracetyl derivatives 2a.–b were obtained. 

Compounds 2a.–b on amination with hydrazine 

hydrate afforded hydrazinoacetyl sulfonamide 

derivatives 3a.–b. The condensation reaction of 

compounds 3a.–b with various aromatic aldehydes 

yielded N-(arylidene)hydrazinoacetyl sulfonamide 

derivatives 4a1.–6, 4b1.–6. Finally, the compounds 

4a1.–6, 4b1.–6 upon reaction with chloracetyl 

chloride in the presence of triethylamine afforded 

N-(4-aryl-3-chloro-2-oxoazetidin-1-yl)aminoacetyl 

sulfonamides 5a1.–6, 5b1.–6. 

Bhat K et al 
56

 reported reaction of Sulphamethox-

azole, ethylchloroacetate and anhydrous potassium 

carbonate in dry ethanol refluxed to give 

Sulphamethoxazoleethylacetate. A mixture of 

Sulphamethoxazoleethylacetate, Hydrazine hydrate  

in ethanol give Sulphamethox-azole acetyl 
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hydrazide mixture of Sulphamethoxazole acetyl 

hydrazide dissolved in minimum quantity of 

ethanol and different aromatic or heterocyclic 

aldehydes  was refluxed together by employing 

sulphuric acid to give Schiff’s bases of 

Sulphamethoxazole acetyl hydrazide. 

Chloroacetylchoride was added dropwise to 

Schiff’s base and triethylamine in dioxane at 5-

10°C to give azetidinone.  

Seth et al 
57

 reported two series of chloro/p-

chlorophenoxy substituted azetidinones were 

synthesized incorporating benzimidazole moiety. 

Phthalimide and glycine were reacted to give N-

phthalyl acetic acid (1) which was further cyclized 

to give N-methyl phthalylbenzimidazole (2) on 

treatment with o-phenylenediamine.  

Further treatment with chlorosulphonic acid and 

then with hydrazine hydrate, followed by reaction 

with different aromatic aldehydes gave the Schiff 

bases (5a-d). These schiff bases formed when 

treated with chloro/ p-chlorophenoxy acetyl 

chloride underwent cyclization to give the 

azetidinones (7a-d). 
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Where R= a) 3-OCH3-4-OH, (b) 4-OH 

   (c)2,4-di Cl,           (d) 4-NO 

Sonwane et al 
58

 reported synthesis of a new 2-[(4-

substituted-phenyl-3-chloroazetidin-2-one)-5-(2'-

methylamino 4-phenyl-1', 3'-thiazolyl-]-1, 3, 4-

thiadiazoles, 5(a-n)from 2-substituted-

benzylideneamino-5-[2'-methylamino-4'-phenyl-

1',3'-thiazolyl]-1,3, 4-thiadiazole, 4(a-n) using 2-

amino-4phenyl-1, 3-thiazole as a starting material.  
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CONCLUSION: The informational data, available 

in literature so far, rendered 2 – azetidinones has 

become one of the most important heterocycles in 

current chemistry research, due to its important 

pharmaceutical applications, especially in 

biological science, and medicinal chemistry. All the 

2 – azetidinones derivatives exhibited varied 

activity against different bacteria. These studies 

may serve as a basis for the chemical modifications 

directed towards the development of a new class of 

2 – azetidinones derivatives. We hope that, our 

brief review on 2 – azetidinones will assist all those 

interested in this promising class of heterocyclic 

compounds to reach decisions in the choice of 

targets and tasks for further investigations. 
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