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ARTICLE INFO                                         ABSTRACT 
 

 
 
 

Some novel pencillin derivatives of substituted Phenylazetidin-2-one containing Imidazole 
Benzo[d]thiazols which are the most pharmacological important nitrogen containing heterocycles. 
The synthetic method of novel azetidin-2-one derivatives were obtained by the reaction of 1H-
imidazole-4-carbaldehyde, substituted aniline and monochloro acetyl chloride via 2-
aminobenzenethiol with Schiff base intermediate. 
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INTRODUCTION

 

 

The nitrogen containing heterocyclic compound of the organic 
Azetidine-2-one of the important heterocyclic compound, 
which is also called by β-lactams. The medicinal important 
heterocyclic organic compound of azetidine-2-one exhibit 
activities of antibiotics [1] such as pencillin, carbapenems, 
monobactams and cephalosporin.  Azetidine-2-ones have wide 
variety biological activities like anticovalant, anti-
inflammatory, antimicrobial activity agents [2-4]. The most 
useful pharmaceutical applications of these 2-azetidinone as 
antibacterial [5], antifungal [6-8], antivial [9], antiparasitic, 
insecticidal agents and antiarthritis [10].The new synthesis 
nitrogen containing heterocyclic compound of Phenylazetidin-
2-one containing Imidazole Benzo [d] thiazols can be prepared 
from Schiff base intermediate, which are the condensation of 
amino compounds and aldehydes. 2-azetidinones considered to 
their wide range of biological applications [11-15]. 
 

Experimental 
 

MATERIALS AND METHODS 
 

All the chemicals used in the present investigation were 
purchased from Sigma-Aldrich chemical company, Inc.USA. 
And used without further purification. 
 
 
 
 

Instruments 
 

Thin Layer Chromatography was performed on aluminum 
sheet of silica gel 60F254, E-Merk, Germany using iodine as 
visualizing agent. Melting points were determined in open 
capillary tubes on Mel-Temp apparatus and are uncorrected.  
IR spectra were measured using Nexus, 470-670-760 
spectrophotometer FT IR, spectrometer spectrum 8400 s, using 
KBr pellets for solid compounds and neat liquid compounds 
between KBr plates. NMR spectra were measured at 24˚C on a 
Jeol 400 MHz spectrometer using deuterium locking 13C(1H)-
NMR observation frequency 75 MHz, 1H-NMR,observation 
frequencies, 400 MHz. 
 

General method for Preparation of Schiff Bases 3(a-e) 
 

The reaction mixture of 1H-imidazole-4-carbaldehyde (1) 
(1.00 mmol) and aniline (2a) / p-toluidine / 4-fluoro / 4-chloro 
/ 4-nitroaniline (2b-e) (1.00 mmol) were refluxed in ethanol 
(20 ml) for 1-6 hours. After cooling, the products of Schiff 
bases (3a-e) were dissolved by adding water and the crude 
product 3a or 3(b-e) was precipitated after the reaction mixture 
was neutralized with sodium carbonate. The precipitate was 
filtered, washed with water and recrystallised from aqueous 
alcohol and dried under vacuum over night. 3a: 68% yield, mp 
171oC, 3b: 71% yield, mp 168oC, 3c: 66% yield, mp 158oC, 
3d: 72% yield, mp 170oC, 3e: 70% yield, mp 166oC. 
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General method for Synthesis of 3-chloro-1-(4-substituted 
phenyl)-4-(1H-imidazol-4-yl) azetidin-2-one (4a-e) 
 
The mixture of corresponding Schiff bases 3a/b/c/d or e (15 
mmol) with appropriate monochloroacetyl chloride (10 mmol) 
in presence of Et3N (3 mmol) in dichloromethane (25ml) at 
room temperature. The reaction mixture was boiled under 
reflux with stirring for 2 hours and left at room temperature. At 
the end of the reaction was neutralized with excess of 
potassium carbonate. The collected product of 4a or 4(b-e) was 
washed with water, dried in vacuum, purified by thin layer 
chromatography using cyclohexane and ethyl acetate (9:1) 
solvent mixture as a mobile phase. Pour the content on crushed 
ice. The dried product was azetidine-2-one 4a/b/c/d or e 
recrystallized with absolute alcohol. 4a: 66% yield, mp 161oC, 
4b: 70% yield, mp 158oC, 4c: 67% yield, mp 160oC, 4d: 70% 
yield, mp 168oC, 4e: 69% yield, mp 164oC. 
 

General method for Synthesis of 2-(4-(3-chloro-4-oxo-1-(4-
substituted phenyl azetidin-2-yl)-1H-imidazol-1-yl) acetic 
acid (5a-e) 
 

A mixture of 3-chloro-1-(4-substituted phenyl)-4-(1H-
imidazol-4-yl) azetidin-2-one (4a) (1 mmol), anhydrous 
K2CO3 (2 mmol), chloroacetic acid (2.5 mmol) and dimethyl 
formamide (DMF) (2 mmol) was stirred at room temperature 
for 8 hours. The progress of the reaction was monitored by thin 
layer chromatography using cyclohexane and ethylacetate 
(9:1) solvent mixture as an elutent.  The reaction mixture was 
diluted with ice cold water.  The separated solid was identified 
as (5a).  This was collected by filtration and recrystallized 
from ethanol, m p 174oC, yield 78%.    

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
The similar procedure was adopted to synthesize (5b-e) by the 
reaction between (4b-e) with chloroacetic acid (2.5 mmol), 
anhydrous K2CO3 (2 mmol) and (DMF) (2 mmol). The dried 
product was acid 5a/b/c/d or e recrystallized with absolute 
alcohol. 5a: 68% yield, mp 165oC, 5b: 71% yield, mp 155oC, 
4c: 69% yield, mp 159oC, 4d: 70% yield, mp 165oC, 4e: 67% 
yield, mp 166oC. 
 

General method for Synthesis of 4-(1-benzo[d]thiazol-2-yl 
methyl)-1H-imidazol-4-yl)-3-chloro-1-(4-substituted phenyl) 
azetidin-2-one (6a-e) 
 

The mixture of corresponding acid 5a/b/c/d or e (15 mmol) 
with 2-aminobenzenethiol (10 mmol) was heated under reflux 
for 1hours with stirring at 140oC. At the end of the reaction 
was neutralized with excess of potassium carbonate. The 
collected precipitate washed with water, dried in vacuum, 
purified by thin layer chromatography using cyclohexane and 
ethyl acetate (9:1) solvent mixture as a mobile phase. Pour the 
content on crushed ice. The dried product was Phenylazetidin-
2-one containing Imidazole Benzo[d]thiazols 6a/b/c/d or e 
recrystallized with absolute alcohol.  
 

The structure of these newly synthesized compounds of 
6a/b/c/d and e were established by IR, 1H NMR, 13C NMR, 
Mass spectral data and microanalytical data. 
 
The microanalytical data and m.pts. Data are listed in Table 1, 
for the synthesized compounds 6a/b/c/d and e. 
 

The IR, 1HNMR, 13CNMR and Mass spectral data of the  
synthesized compounds 6a/b/c/d and e 4-(1-benzo[d]thiazol-
2-ylmethyl)-1H-imidazol-4-yl)-3-chloro-1-phenylazetidin-2-
one (6a): MF: C20H15ClN4OS. The product was synthesized 
according to general procedure 6 to afford the target  
 
 
 
 
 
 
 
 

 

Table 1 Microanalytical data and M.P. data for the synthesized compounds 6a/b/c/d and e: 
 

Comp 
No 

R MW Mp(oC) Yield (%) 
Found (Calc) (%) 

C H N 
6a H 394.88 162-164 67 60.77(60.83) 3.78(3.83) 14.12(14.19) 
6b CH3 408.90 156-158 65 61.62(61.68) 3.39(4.19) 13.63(13.70) 
6c F 412.87 164-166 70 58.12(58.18) 3.37(3.42) 13.50(13.57) 
6d Cl 429.32 168-170 68 55.89(55.95) 3.24(3.29) 12.35(13.05) 
6e NO2 439.87 157-159 71 54.55(54.61) 3.16(3.21) 15.85(15.92) 
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compound as a yellow white solid 0.64g (67%). 
 

IR (KBr 4000-400 cm-1): 3050 (stretching of Ar-H), 2894 
(CH), 1690 (C=O of azetidinone), 1554 (C-N), 1474, 1344, 
715 & 620 (bending vibrations, characteristic of benzthiazole) 
and 720 cm-1(C-Cl). 
 
1H-NMR (400 MHz, DMSO-d6): δPPM 4.99 (s, 2H of CH2), 
5.16 (d, 1H, CH), 5.44 (d, 1H, CH), 6.88 (s, 1H of imidazole), 
7.27-7.50 (m, 5H of phenyl J=7.5), 7.83 (s, 1H of imidazole) 
and 7.53-8.01 (m, 4H of benzthiazole J=7.5). 
 
13C-NMR (75 MHz, DMSO-d6): δPPM 137.18, 118.8, 125.3, 
65.1, 61.7, 162.2, 139.5, 117.7, 128.9, 128.0, 128.9, 117.7, 
55.4, 163.5, 135.2, 121.8, 124.5, 125.3, 121.6 and 152.8 
corresponding to C1 to C20  respectively.MS 394.07. 
 

4-(1-benzo[d]thiazol-2-ylmethyl)-1H-imidazol-4-yl)-3-chloro-
1-(p-tolyl) azetidin-2-one (6b ):  MF: C21H17ClN4OS. The 
product was synthesized according to general procedure 6 to 
afford the target compound as a yellow precipitate 0.50g 
(65%). 
 

IR (KBr 4000-400 cm-1): 3052 (stretching of Ar-H), 2892 
(CH), 1690 (C=O of azetidinone), 1550 (C-N), 1474, 1344, 
715 & 620 (bending vibrations, characteristic of benzthiazole) 
and 720 cm-1(C-Cl). 
 
1H-NMR (400 MHz, DMSO-d6): δPPM 2.34 (s, 3H of CH3), 
4.99 (s, 2H of CH2), 5.16 (d, 1H, CH), 5.44 (d, 1H, CH), 6.88 
(s, 1H of imidazole), 6.80-7.28 (m, 4H of p-tolyl J=7.5), 7.83 
(s, 1H of imidazole) and 7.53-8.01 (m, 4H of benzthiazole 
J=7.5).   
 
13C-NMR (75 MHz, DMSO-d6): δPPM 137.18, 118.8, 125.3, 
65.1, 61.7, 162.2, 136.5, 133.4, 129.2, 136.8, 129.2, 133.4, 
21.3, 55.4, 163.5, 135.2, 121.8, 124.5, 125.3, 121.6 and 152.8 
corresponding to C1 to C21  respectively. MS 408.08. 
 

4-(1-benzo[d]thiazol-2-ylmethyl)-1H-imidazol-4-yl)-3-chloro-
1-(4-fluorophenyl) azetidin-2-one (6c): MF : C20H14ClFN4OS. 
The product was synthesized according to general procedure 6 
to afford the target compound as a yellow solid 0.59g (70%). 
 

IR (KBr 4000-400 cm-1): 3056 (stretching of Ar-H), 2888 
(CH), 1696 (C=O of azetidinone), 1555 (C-N), 1474, 1344, 
715 & 620 (bending vibrations, characteristic of benzthiazole) 
and 720 cm-1(C-Cl). 
 
1H-NMR (400 MHz, DMSO-d6): δPPM 4.99 (s, 2H of CH2), 
5.16 (d, 1H, CH), 5.44 (d, 1H, CH), 6.88 (s, 1H of imidazole), 
7.25-7.29 (m, 4H of fluorophenyl J=7.5), 7.83 (s, 1H of 
imidazole) and 7.53-8.01 (m, 4H of benzthiazole J=7.5). 
 
13C-NMR (75 MHz, DMSO-d6): δPPM 137.18, 118.8, 125.3, 
65.1, 61.7, 162.2, 135.1, 123.2, 115.7, 162.9, 115.7, 123.2, 
55.4, 163.5, 135.2, 121.8, 124.5, 125.3, 121.6 and 152.8 
corresponding to C1 to C20  respectively. MS 412.06. 
 

4-(1-benzo[d]thiazol-2-ylmethyl)-1H-imidazol-4-yl)-3-chloro-
1-(4-chlorophenyl) azetidin-2-one (6d):  MF:  
C20H14Cl2N4OS. The product was synthesized according to 
general procedure 6 to afford the target compound as a white 
precipitate 0.61g (68%). 
 

IR (KBr 4000-400 cm-1): 3058 (stretching of Ar-H), 2894 
(CH), 1695 (C=O of azetidinone), 1561 (C-N), 1474, 1344, 
715 & 620 (bending vibrations, characteristic of benzthiazole) 
and 720 cm-1(C-Cl). 
 

1H-NMR (400 MHz, DMSO-d6): δPPM 4.99 (s, 2H of CH2), 
5.16 (d, 1H, CH), 5.44 (d, 1H, CH), 6.88 (s, 1H of imidazole), 
7.34-7.54 (m, 4H of chlorophenyl J=7.5), 7.83 (s, 1H of 
imidazole) and 7.53-8.01 (m, 4H of benzthiazole J=7.5).   
 
13C-NMR (75 MHz, DMSO-d6): δPPM 137.18, 118.8, 125.3, 
65.1, 61.7, 162.2, 137.6, 125.6, 129.0, 133.3, 129.0, 125.6, 
55.4, 163.5, 135.2, 121.8, 124.5, 125.3, 121.6 and 152.8 
corresponding to C1 to C20  respectively. MS 428.03. 
 

4-(1-benzo[d]thiazol-2-ylmethyl)-1H-imidazol-4-yl)-3-chloro-
1-(4-nitrophenyl) azetidin-2-one (6e) :  MF: C20H14ClN5O3S. 
The product was synthesized according to general procedure 6 
to afford the target compound as a brown precipitate 0.66g 
(71%). 
 

IR (KBr 4000-400 cm-1): 3065 (stretching of Ar-H), 2986 
(CH), 1692 (C=O of azetidinone), 1560 (C-N), 1550& 1330 
(NO2 stretching), 1474, 1344, 715 & 620 (bending vibrations, 
characteristic of benzthiazole) and 720 cm-1(C-Cl). 
 

1H-NMR (400 MHz, DMSO-d6): δPPM 4.99 (s, 2H of CH2), 
5.16 (d, 1H, CH), 5.44 (d, 1H, CH), 6.88 (s, 1H of imidazole), 
6.86-8.31 (m, 4H of nitrophenyl J=7.5), 7.83 (s, 1H of 
imidazole) and 7.53-8.01 (m, 4H of benzthiazole J=7.5).   
 

13C-NMR (75 MHz, DMSO-d6): δPPM 137.18, 118.8, 125.3, 
65.1, 61.7, 162.2, 145.6, 131.1, 124.1, 143.5, 124.1, 131.1, 
55.4, 163.5, 135.2, 121.8, 124.5, 125.3, 121.6 and 152.8 
corresponding to C1 to C20  respectively. MS 439.05. 
 

Antibacterial assay 
 

The antibacterial activity of Phenylazetidin-2-one containing 
Imidazole Benzo[d]thiazols (6a-e) were screened against the 
Staphylococcus aureus (MTCC-3160) and Bacillus subtilis 
(MTCC-441) (gram +ve) and Escherichia coli (MTCC-1652) 
and Pseudomonasaeruginosa (MTCC-467) (gram -ve) 
organisms. Here Streptomycin is tested as reference 
compound to compare the activity.  
 

Antifungal assay 
 

Antifungal activity of Phenylazetidin-2-one containing 
Imidazole Benzo [d]thiazols (6a-e) were screened against 
Aspergillus niger (MTCC-282) and Penicillium rubrum, our 
isolate. Here Fluconazole is tested as reference compound to 
compare the activity. The anti-bcterial and anti-fungal activity 
of 6(a-e) were shown in the Table 2. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

RESULT AND DISCUSSION 
 

The anti-bacterial and anti-fungal activity of 6(a-e) were 
shown in the Table 2. The compounds 6(a-e) were tested for 
antimicrobial activity. Amongst all the tested compounds, 6c 

Table  2 Anti-bcterial and anti-fungal activity 3 Phenylazetidin-
2-one containing ImidazoleBenzo[d]thiazols (6a-e) 

 

Entry COMP R 

Zone of inhibition (mm) 
50 µL for well 

1Anti-bacterial 
activity 

2Anti-fungal activity 

S.a B.s E.c P.a A.n P.r 
1 6a H 10 12 11 07 08 07 
2 6b CH3 12 09 10 11 06 08 
3 6c *F 18 17 14 16 14 14 
4 6d Cl 12 13 10 10 09 11 
5 6e *NO2 18 17 16 17 16 15 

Std Streptomycin 25 20 20 23 - - 
Std Fluconazole - - - - 18 15 

 

1S.a - Staphylococcus aureus, B.s - Bacillus subtilis, E.c - Escherichia coli, 
P.a - Pseudomonas aeruginosa 
2A.n - Aspergillus niger    P.r - Penicillium rubrum 
*Indicates more activity 
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& 6e exhibited higher activity than other which may be due to 
the presence of electron withdrawing substituents increases the 
activity when compared with electron donating substituents. 
 

CONCLUSION 
 

In conclusion, we have demonstrated the synthesis of a series 
of novel Benzo[d]thiazols derivatives of (6a-e) involving 
Schiff base intermediate by condensation of aldehyde and 4-
substituted anilines. Some of these compounds may serve as 
good pharmacological activities. 
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