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ABSTRACT 
It is worthwhile to synthesize some novel series of β- lactam, 2-azetidinone derivatives carrying quinoline moiety. Structures of these 2-azetidinone derivatives 
have been characterized by spectral data like IR, 1HNMR & Mass spectroscopy. Compounds 4a,4b,4f,4g and 4h has been  found extremely significant  anti 
bacterial activity against four different strains like Staphylococcus aureus (NCIM 2079), Bacillus subtilius (NCIM 2708), Pseudomonas aeruginosa (NCIM 
2242) and Escherichia coli (NCIM 2685) as compared to ampicillin antibiotic, while compound 4f was found extremely significant antifungal activity against 
Candida albicans(NCIM 22491) as compared to griseofulvin.  
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INTRODUCTION 
Many compounds containing the β-lactam ring posses 
various interesting biological properties1. The synthesis of 2-
azetidinone continues to be a very active research area 
because of the importance of this structural unit in penicillin 
and related antibiotics2. Selectivity (activity) can be 
influenced decisively by substituents, which are attached to 
the p-position of the rings3. 
Very famous β -lactam ring known for antimicrobial activity 
designated it 2-azetidinone  a nitrogen containing four-
member heterocyclic ring possess diverse pharmacological 
and microbiological activity4,5.Literature review reveals that 
different kinds of 8-hydroxyquinolines have created the 
further research interest towards the wide range of the 
biological activity 6,7. In the light of this finding and in view 
of sustained interests it is expected to synthesize some novel 
2-azetidinone derivatives adhering with 8-hydroxy quinoline 
moiety and screened them for their antimicrobial studies8,9.  
MATERIALS AND METHODS 
Melting points of the newly synthesized compound was 
determined by open capillary method and are uncorrected. 
Purity of the compounds was checked by TLC on silica gel 
G. 1H-NMR spectrum was recorded on Bruker DRX 300 
using deuteriated methanol as a solvent. The IR spectrum was 
recorded on Shimadzu-8201 PC. The FAB mass spectrum 
was recorded on Jeol SX 102/DA-6000 mass spectrometer 
using Ar/Xe as FAB gas. 
General Procedure for synthesis of 2-azetidinone (1-4) 
8-hydroxy quinoline was treated with ethyl chloro acetate to 
give 8- hydroxyl quinoline ethyl acetate, which on 
hydrazonolysis gave 8-hydroxy quinoline acetyl hydrazide. 
This compound was converted to corresponding Schiff’s 
bases of 8-hydroxy 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-azetidinone derivatives  
(Scheme-1). 
 
 

8-hydroxy quinoline ethyl acetate (1) 
A mixture of 8-hydroxy quinoline (0.1mol), 
ethylchloroacetate (0.1 mol) and anhydrous potassium 
carbonate (19.5gm, 0.15mol) in dry acetone were refluxed  
on a water bath for 24 hours at 70°C. The resultant reaction 
mixture was cooled and filtered. From the filtrate excess of 
acetone was removed by distillation. This reaction mixture of 
filtrate was then poured on to the ice cold water and stirred 
well. The organic layer was extracted with ether and further 
the ether layer was washed with 5% HCl and dried over 
anhydrous sodium sulphate.  Ether layer was evaporated by 
drying on water bath. Finally the resultant collected liquid 
was purified under reduced pressure to give pure 8-hydroxy 
quinoline ethyl acetate. 
8-hydroxy quinoline acetyl hydrazide (2) 
A mixture of 8-hydroxy quinoline ethyl acetate (0.05mol), 
hydrazine hydrate (99% 0.07 mol) in ethanol (100 ml) was 
refluxed for 6 hours. From the resultant mixture excess of 
ethanol was removed by distillation. On cooling, from the 
resultant mixture, white needle like crystals of 8-hydroxy 
quinoline acetyl hydrazide began to separate. It was collected 
and then recrystallized from ethanol. 
Schiff’s bases of 8-hydroxy quinoline acetyl hydrazide 
(3a-j) 
Mixture of 8-hydroxy quinoline acetyl 
hydrazide(0.01mol)[dissolved in minimum quantity of 
ethanol] and different aromatic or heterocyclic  aldehydes  
(0.01 mol, dissolved in minimum quantity of ethanol) was 
refluxed together  by employing sulphuric acid about 0.01 
mol as catalyst in a round bottom flask on a water bath for  
6 hours.  The precipitate was filtered, washed with ice cold 
water and recrystalized from ethanol 
Azetidinone analogs (4a-j) 
Chloroacetylchoride was added drop wise to Schiff’s base 
(0.01mol) and triethylamine (0.02ml) in dioxane (25ml) at 5-
10°C. The mixture was stirred for 20 hours and left at room 
temperature for three days. The contents were filtered, dried 
and recrystallize from ethanol. Some physicochemical 
properties of the synthesized compounds are given in (Table-
1) 
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Antimicrobial activity 
Microorganisms Used 
The newly synthesized derivatives (4a-j) were screened for 
their in vitro anti bacterial activity against cultures of 
Staphylococcus aureus (NCIM 2079), Bacillus subtilius 
(NCIM 2708), Pseudomonas aeruginosa (NCIM 2242) and  
Escherichia coli (NCIM 2685) were obtained from Pune. 
And antifungal activity against Candida albicans(NCIM 
22491) using modified broth dilution  method 10. 
Antimicrobial Assay 
All the compounds were subjected to antimicrobial assay by 
measuring the diameter of zone of inhibition (IZD) using agar 
diffusion technique10,11. The Petri dishes were washed and 
sterilized in hot air oven at 160°C for one and half hour and 
then 1.0% of the inoculums was added to the sterilized 
nutrient agar medium at 45°C. Three bores were made on the 
medium using sterile borer (diameter of borer was 6 mm). 0.2 
ml of 10 dilutions of 24 hours old bacterial cultures were 
used so as to ensure the concentration of these organisms to 
contain approximately 1x 10 CFU/ ml. All the synthesized 
compounds were taken at different concentration of 400, 500 
and 600 µg/ ml.The result was compare with the Ampicilin & 
Griseofulvin (500 µg/ ml) in the dimethyl formamide (DMF) 
for antibacterial activity. 
Statistical Analysis 
The experimental results were performed in triplicate and 
zone of inhibition were determined in mm. All the results 
were statistically expressed as the mean ± standard error of 
mean (SEM). Values of P < 0.001 were considered as 
statistically extremely significant where as P < 0.01 
considered as statistically significant. Graph Prism software 
has been used for one way ANOVA study. 
Spectral data 
N-[3-Chloro-4-{(2,4-dihydroxy)-phenyl}-2-oxo-azetidin-1-
yl]-2-{(8-hydroxy)- 
quinoline}acetamide(4a):IR(KBr pallets):3320(N-H 
str),3150(OH str),2900(CH str),1800(C=N str),1610(C=O 
str),1210(N-N str),1160(C-O-Cstr),847(C-Clstr), cm-

1.1HNMR(300MHz,CDCl3):δ4.20(s,2H,CH2-acetamide), δ 
5.60(s,1H,CH-oxazetidine), δ 6.80- δ 7.20 (m,6H,CH-
quinoline), δ 7.20(s,1H,Ar-OH), δ 7.00- δ 7.78(m,3H,Ar-H), δ 
9.20(s,1H,NH-acetamide). FAB Mass: m/z: 414.20. 
N-[3-Chloro-4-{(2-nitro)-phenyl}-2-oxo-azetidin-1-yl]-2-
{(8-hydroxy)-
quinoline}acetamide(4b):IR(KBrpallets):3300(N-
Hstr),2950(CH str),1820(C=N str),1610(C=O str),1320(N02 
str),1200(N-N str),1120(C-O-C str),810(C-Cl str), cm-

1.1HNMR(300MHz,CDCl3):δ 4.00(s,2H,CH2-acetamide), δ 
5.20(s,1H,CH-oxazetidine), δ 6.90- δ 
7.50(m,6H,CHquinoline), δ 7.00- δ 7.90(m,4H,Ar-H), δ 
10.20(s,1H,NH-acetamide). FAB Mass: m/z: 427.35. 
N-[3-Chloro- 4-{(4 –chloro)-phenyl}-2-oxo-azetidin-1-yl]-
2-{(8-hydroxy)-quinoline} acetamide (4c):IR(KBr 
pallets):3350 (N-H str),2960(CH str),1810(C=N 
str),1600(C=O str),1210(N-Nstr),1100(C-O-Cstr),830(C-
Clstr),cm-1 . 1HNMR(300MHz,CDCl3):δ4.12(s,2H,CH2-
acetamide), δ 5.35(s,1H,CH-oxazitidine), δ 6.20 - δ 7.72 
(m,6H,CH-quinoline), δ 7.12- δ 7.92(m,4H,Ar-H), δ 
9.80(s,1H,NH-acetamide). FAB Mass: m/z: 415.15. 
N-[3-Chloro- 4-{(4 -chloro)-3-methoxy-phenyl}-2-oxo-
azetidin-1-yl]-2-{(8-hydroxy) - quinoline} acetamide (4d): 
IR(KBr pallets):3375 (N-H str),3100(CH str),1785(C=N 
str),1640(C=O str),1215(N-N str),1130(OCH3 str),1090(C-O-
C str), 790(C-Cl str) cm-1 
.1HNMR(300MHz,CDCl3):δ3.80(s,3H,OCH3), δ 

4.20(s,2H,CH2-acetamide), δ 5.49(s,1H,CH-oxazetidine), δ 
6.23 - δ 7.89(m,6H,CH-quinoline), δ 7.78- δ 8.31(m,3H,Ar-
H), δ 9.52(s,1H,NH-acetamide). FAB Mass: m/z: 447.20. 
N-[3-Chloro- 4-{(4 -hydroxy)-phenyl}-2-oxo-azetidin-1-yl]-
2-{(8-hydroxy)-quinoline} acetamide (4e):IR(KBr 
pallets):3390 (N-H str), 3250(OH str), 3120(CH 
str),1735(C=N str),1615(C=O str),1200(N-N str),1125(OCH3 
str),1070(C-O-C str), 795(C-Clstr);cm-

1.1HNMR(300MHz,CDCl3):δ4.28(s,2H,CH2-acetamide), δ 
5.20(s,1H,CH-oxazetidine), δ 6.12- δ 8.20 (m,6H,CH-
quinoline), δ 7.15- δ 8.50(m,4H,Ar-H), δ 7.25(s,1H,Ar-OH), δ 
10.10(s,1H, NH-acetamide). FAB Mass: m/z: 398.87. 
N-[3-Chloro- 4-{phenyl}-2-oxo-azetidin-1-yl]-2-{(8-
hydroxy)-quinoline} acetamide (4f):IR(KBr 
pallets):3390(N-H str),3230(CH str),1742(C=N 
str),1605(C=O str),1215(N-Nstr),1065(C-O-Cstr),750(C-
Clstr),cm-1. 1HNMR(300MHz,CDCl3):δ4.12(s,2H,CH2-
acetamide), δ 5.20(s,1H,CH-oxazetidine), δ 6.12- δ 
7.81(m,6H,CH-quinoline), δ 7.20- δ 8.10(m,5H,Ar-H), δ 
10.31(s,1H, NH-acetamide). FAB Mass: m/z: 380.57. 
N-[3-Chloro-4-{(2- hydroxy)-phenyl}-2-oxo-azetidin-1-yl]-
2-{(8-hydroxy)-quinoline} acetamide (4g):IR(KBr 
pallets):3391 (N-H str), 3247(OH str), 3122(CH 
str),1725(C=N str),1610(C=O str),1195(N-N str),105(OCH3 
str),1057(C-O-C str), 786(C-Cl str); cm-1 
1HNMR(300MHz,CDCl3):δ4.25(s,2H,CH2-acetamide), δ 
5.15(s,1H,CH-oxazetidine), δ 6.50- δ 8.13 (m,6H,CH-
quinoline), δ 7.10- δ 8.26(m,4H,Ar-H), δ 7.23(s,1H,Ar-OH), 
δ 10.50(s,1H, NH-acetamide). FAB Mass: m/z: 398.75. 
N-[3-Chloro-4-{(4-methoxy)-phenyl}-2-oxo-azetidin-1-yl]-
2-{(8-hydroxy)-quinoline}acetamide(4h):IR(KBr 
pallets):3370(N-H str), 3090(CH str),1750 (C=N 
str),1635(C=O str),1218(N-Nstr),1125(OCH3str),1080(C-O-
Cstr),782(C-Clstr),cm-1 . 
1HNMR(300MHz,CDCl3):δ3.70(s,3H,OCH3), δ 
4.15(s,2H,CH2-acetamide), δ 5.42(s,1H,CH-oxazetidine), δ 
6.20- δ 7.85(m,6H,CH-quinoline), δ 7.25- δ 8.30(m,4H,Ar-
H), δ 9.51(s,1H,NH acetamide). FAB Mass: m/z: 412.60. 
N-[3-Chloro- 4-{(4 – dimethyl amino)-phenyl}-2-oxo-
azetidin-1-yl]-2-{(8-hydroxy)-quinoline} acetamide 
(4i):IR(KBr pallets) yl]-2-{(8-hydroxy)-quinoline} 
acetamide (4i):IR(KBr pallets): 3355 (N-H str), 2945(CH 
str),1810(C=N str),1590(C=O str),1211(N-N str),1073(C-O-
C str), 757(C-Cl str), cm-1 .  1HNMR(300MHz,CDCl3):δ2.3- 
δ 2.5(s, 6H, CH3), δ 4.90(s,2H, CH2 acetamide), δ 
5.40(s,1H,CH-oxazetidine), δ 6.23- δ 7.50(m,6H,CH-
quinoline), δ 7.20- δ 8.10(m,4H,Ar-H), δ 9.80(s,1H, NH-
acetamide). FAB Mass: m/z: 425.50. 
N-[3-Chloro- 4-{(2,6- dihydroxy)-phenyl}-2-oxo-azetidin-
1-yl]-2-{(8-hydroxy)-quinoline} acetamide (4j): IR(KBr 
pallets):3320 (N-H str),3150(OH str),2900(CH 
str),1800(C=N str),1610(C=O str),1210(N-N str),1160(C-O-
Cstr),847(C-Clstr), cm-1 .  1HNMR(300MHz,CDCl3):δ 
4.20(s,2H, CH2-acetamide), δ 5.60(s,1H,CH-oxazetidine), δ 
6.80- δ 7.20 (m,6H,CH-quinoline), δ 7.20(s,1H,Ar-OH), δ 
7.00- δ 7.78(m,3H,Ar-H), δ 9.20(s,1H,NH-acetamide). FAB 
Mass: m/z: 412.26 
RESULTS & DISCUSSION 
From screening results, It has been observed that final 
compounds 4c, 4e & 4h possess significant  activity against 
E. coli, compounds 4g  and 4h possess extremely significant  
activity against E. coli. Final compounds 4a,4c,4d,4g,4h &4i 
posses significant  activity against P. aeruginosa and 
compounds 4a & 4f possess extremely significant  activity 
against P.aeruginosa.Final compounds 4d,4e,4f,4g,4h & 4i 
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possess significant  activity against S.aureus, while 
compounds 4a only possess extremely significant  activity  
against S. aureus. Compounds 4b, 4c, 4d, 4e, 4f, 4i and 4j 
and were shown to possess significant activity against B. 
sublitis, while compound 4b possesses extremely significant 
activity. The remaining compounds of the entire series 
possess moderate to poor antibacterial activity. The 
discussion and comparison of antibacterial activity were 
given with respect to ampicillin antibiotic. The antibacterial 
activity is described in (Table 2). 
Antifungal screening data showed that final compounds 4a 
,4c , 4e,4f , and  4i possess significant  activity, while 
compounds  4f possess excellent significant activity against 
C. albicans. The remaining compounds of the entire series 
possess moderate antifungal activity. The discussion and 
comparison of antifungal activity were compared with 
griseofulvin. The antifungal activity is described in (Table 
2). 
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Table-1 
S. No. (- R) Molecular  Formula /Molecular Weight Rf

a M.P (°C) Yield (%) 
4a 2, 4- Dihydroxy C20N3O5H16Cl (413.5) 0.69 250-252 60.3 

4b 2- Nitro C20N4O5H15Cl (426.5) 0.78 210-212 56.6 

4c 4- Chloro C20N3O3H15Cl2 (416) 0.74 260-262 65 

4d 4- Chloro -3- Methoxy C21N3O4H17Cl2 (446) 0.87 208-210 59.3 

4e 4-Hydroxy C20N3O4H16Cl (397.5) 0.82 218-220 60.2 

4f H C20N3O3H16Cl(381.5) 0.91 215-217 62 

4g 2-Hydroxy C20N3O4H16Cl(397.5) 0.72 238-240 54.2 

4h 4- Methoxy C21N3O4H18Cl(411.5) 0.79 216-218 58.4 

4i 4 -Dimethylamino C22N4O3H21Cl (424.5) 0.84 244-246 51.2 

4j 2, 6- Dihydroxy C20N3O5H16Cl (413.5) 0.89 258-260 58.5 

Physical data of synthesized azetidinone derivatives (4a-j) 
 

a = Solvent system – Toluene: Ethyl acetate: Formic acid (5:4:1) 
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Table 2 
Antimicrobial activity of synthesized azetidinone derivatives (4a - j) 

Sl. No. Compounds 
 

Concentration  
(µg/ ml) 

Zone of inhibition (mm)                           (Mean±SEM) 
Gram negative bacteria Gram positive bacteria Fungus 
E. coli P. aureginosa S. aureus B. subtilis C. albicans 

1 4a 
500 13±0.33* 15.2±0.33** 19.4±0.26*** 11.2±0.72* 12±0.33* 
600 14.6±0.51* 16.5±0.45*** 20.3±0.31*** 12.5±0.33* 12.4±0.27** 

2 4b 
500 - - - 14.0±0.18*** - 
600 - - - 15.0±0.03** - 

3 4c 
500 14.1±0.28* 14.9±0.13* 14.6±0.09* 13.3±0.39** 10.4±0.38* 
600 14.9±0.23** 15.7±0.38** 15.8±0.37* 13.9±0.03** 12.5±0.18** 

4 4d 
500 10.3±0.38* 12.0±0.29** 12.3±0.03** 11.0±0.37** - 
600 12.8±0.15* 14.3±0.05* 13.6±0.18** 12.3±0.33* - 

5 4e 
500 15±0.33** - 15.3±0.33* 12.7±0.51** 12.1±0.17** 
600 15.9±0.38** - 15.9±0.19** 14.2±0.73** 12.5±0.29** 

6 4f 
500 - 16.1±0.02*** 11.3±0.07* 12.4±0.33** 12.1±0.15** 
600 - 16.8±0.38*** 13.4±0.06** 12.8±0.15** 13.1±0.29*** 

7 4g 
500 16.1±0.33* 13.6±0.35** 11.5±0.33** 12.2±0.33* - 
600 17.3±0.38*** 14.3±0.08** 12.7±0.18** 13.1±0.28* - 

8 4h 
500 16.3±0.27** 12.8±0.33** 14.3±0.37** 10.2±0.33* - 
600 17.1±0.18*** 13.3±0.78** 16.3±0.19** 12.0±0.20* - 

9 4i 
500 12.7±0.33* 15.5±0.33** 14.0±0.14** 13.1±0.23** 10.2±0.13* 
600 12.8±0.16* 15.7±0.98** 14.3±0.43** 14.7±0.05** 12.5±0.41** 

10 4j 
500 - - 11.2±0.72* 12.3±0.03** - 
600 - - 12.5±0.33* 13.6±0.18** - 

11 Ampicillin 
 

500 18.0±0.16** 17.3±0.07** 21.0±0.16** 15.1±0.03** - 

12 Griseofulvin 500 - - - - 13±0.09** 
Each value represents Mean ± SEM, One-way ANOVA followed by Dunnet test through Instant software, compare all vs. standard applied. Statistically 

extremely significant and significant at ***P < 0.001,* *P < 0.01 respectively. 
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