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Abstract:  

Keeping in view the pharmacological potential of coumarin, thiazoles and 
containing these nuclei have been synthesized. 
3—(2—Amino-4— Thiazolyl) coumarin which on treatment with various aromatic aldehydes gave 
bases. Schiff bases (4a—h) underwent cyclisation when treated with 
presence of triethyl amine to give substituted 
y1) azetidin--2—one. The constitution of all the above products have been supported by ele
and spectral studies. Antibacterial activities of the final compounds have been 
compounds have shown significant inhibition of bacterial 

Keywords: Coumarin, Bromo coumarin, Amino thiazolyl coumarin, antibacterial 
Azetidinone. 

 
Introduction:  
 
Azetidine and their derivatives hav
medicines

(1.2)
. Like wise, azetidin--

derivatives as an antimicrobial agents. 
oxygen ring compound(4). The chemistry of coumarin derivatives continues to draw 
synthetic organic chemists due to their varied biological activities. 

derivatives with heterocyclic system at 3
literature demonstrates that the azetidine derivatives also exhibit better pharmacological properties. Variety of 
applications of azetidine in the biological studies necessitated us to take up the 
active heterocyclic compounds and study their biological 

Experimental: 

Chemicals were obtained from Sigma
All  solvents (AR or extra pure grade) 

literature method(8). All operations were performed under nitrogen atmosphere using 
wares IR—spectra were recorded as KBr disc and in nujol mull on
Melting points were determined using a 
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Keeping in view the pharmacological potential of coumarin, thiazoles and azetidinones, the title compound 
containing these nuclei have been synthesized. Reaction of 3—Bromo-2—Acetyl coumarin with thiourea yield 

Thiazolyl) coumarin which on treatment with various aromatic aldehydes gave 
h) underwent cyclisation when treated with 

presence of triethyl amine to give substituted 3|-chloro-4|—aryl—1 (4—
constitution of all the above products have been supported by ele

and spectral studies. Antibacterial activities of the final compounds have been 
compounds have shown significant inhibition of bacterial growth. 

Coumarin, Bromo coumarin, Amino thiazolyl coumarin, antibacterial 

and their derivatives have been extensively explored for their applications in the field of 
--2—ones are of great importance because of the use of 

derivatives as an antimicrobial agents. (3) Coumarins constitute an important class of naturally occurring 
. The chemistry of coumarin derivatives continues to draw 

synthetic organic chemists due to their varied biological activities. Further thiazoles and coumarin 

derivatives with heterocyclic system at 3rd position exhibit promising biological activities. The growing 
the azetidine derivatives also exhibit better pharmacological properties. Variety of 

applications of azetidine in the biological studies necessitated us to take up the 
active heterocyclic compounds and study their biological and pharmacological activity.

Chemicals were obtained from Sigma—Aldrich and Merck, and are used as such without further, purification. 
solvents (AR or extra pure grade) used for spectroscopic and other physical studies were further purified by 

. All operations were performed under nitrogen atmosphere using 
spectra were recorded as KBr disc and in nujol mull on JASCO FT/IR

Melting points were determined using a calibrated thermometer by Remi Digital Melting point 
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azetidinones, the title compound 
Acetyl coumarin with thiourea yield 

Thiazolyl) coumarin which on treatment with various aromatic aldehydes gave Schiff 
h) underwent cyclisation when treated with chloroacetyl chloride in 

—coumarinyl—1,3—thiazol-2—
constitution of all the above products have been supported by elemental analysis, 

and spectral studies. Antibacterial activities of the final compounds have been evaluated and all the 

Coumarin, Bromo coumarin, Amino thiazolyl coumarin, antibacterial activity, Schiff  bases and 

their applications in the field of 
ones are of great importance because of the use of β—Lactam 

Coumarins constitute an important class of naturally occurring 
. The chemistry of coumarin derivatives continues to draw attention of 

Further thiazoles and coumarin 

exhibit promising biological activities. The growing 
the azetidine derivatives also exhibit better pharmacological properties. Variety of 

applications of azetidine in the biological studies necessitated us to take up the synthesis of biologically 
harmacological activity. 

used as such without further, purification. 
used for spectroscopic and other physical studies were further purified by 

. All operations were performed under nitrogen atmosphere using standard glass 
JASCO FT/IR-5300 spectrophotometer. 

calibrated thermometer by Remi Digital Melting point 
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apparatus and are uncorrected. Elemental analysis were performed by Central Drug Research 

Institute,  Lucknow NMR (1H) spectra were recorded
shifts were reported in parts per million relative to 

were recorded at 70ev ionizing voltage on a JEOL

 

Preparation of Schiff bases:  

The starting compound 3—(2—

reported(9) procedure by the b
coumarin with thiourea resulted in the formation of
of this compound with various aldehydes gave the Schiff bases(IV). 
chloride gave the azetidinones(V). This is a 

Preparation of Schiff Bases(4a—h):

 To a solution of 3—(2—Amino-4—
substituted Aromatic aldehyde (1.06 g, 0.01 mol) and 0.5 mL 
contents refluxed for about 5-6 hrs. Reaction
solid separated was filtered, washed, dried and 
analytical data of all the compound (4a

Preparation of 2—Azetidinones (5a

 A mixture of appropriate, Schiff bases 
amine (TEA) (0.004 m mole) was stirred for one hours.  Now chloro acetyl chloride 
(0.004mmole) (20mL) added and refluxed for half 
days. The solvent was allowed to evaporate at RT. After 
onto ice cold water, filter and dried. Product was purified by column chromatography over silica gel using 
30% ethyl acetate:70% benzene as eluant. Recrystallisation from n
substituted 2—Azetidinones in 65% yield. 
checked by TLC using silica gel as 
vapour in a  Chamber. The analytical data of the compounds (5a
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uncorrected. Elemental analysis were performed by Central Drug Research 

H) spectra were recorded on a JEOL AL 300 FT NMR 
million relative to TMS as an internal standard in CDCl

ionizing voltage on a JEOL—D300 MS instrument. 

—bromo acetyl) coumarin was synthesized according to the 

procedure by the bromination of 3—Acetyl coumaiin. Reaction of 3
resulted in the formation of 3—(2—amino-4—thiazoly1) coumarin (III)
various aldehydes gave the Schiff bases(IV). These on cyclisation with chloroacetyl 

chloride gave the azetidinones(V). This is a two step process (yield 10-70%) (scheme

h): 

—thiazoly1) coumarin (2.44 g, 0.01 mole) in 15 mL of ethanol (15 mL) 
aldehyde (1.06 g, 0.01 mol) and 0.5 mL of piperidine as a catalyst was added, and 

Reaction mixture was cooled to 25°C and poured onto crushed ice, the 
solid separated was filtered, washed, dried and crystallized from ethanol to give the Schiff bases. The 

compound (4a—h) are given in Table-1. 

zetidinones (5a—h): 

A mixture of appropriate, Schiff bases (0.002 m mole) in Dioxane (30 mL) containing few drops of triethyl 
(0.004 m mole) was stirred for one hours. Now chloro acetyl chloride 

(0.004mmole) (20mL) added and refluxed for half an hour. The reaction mixture 
days. The solvent was allowed to evaporate at RT. After completion of the reaction 

dried. Product was purified by column chromatography over silica gel using 
ethyl acetate:70% benzene as eluant. Recrystallisation from n—hexane gave 

Azetidinones in 65% yield. The homogeneity of all the synthesized 
checked by TLC using silica gel as  adsorbent and visualization was accomplished by UV

Chamber. The analytical data of the compounds (5a—h) are given in table
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uncorrected. Elemental analysis were performed by Central Drug Research 

AL 300 FT NMR spectrometer. All chemical 
TMS as an internal standard in CDCl3. Mass spectra 

coumarin was synthesized according to the 

Acetyl coumaiin. Reaction of 3—(2—bromo acetyl) 
coumarin (III)(10) Condensation 

These on cyclisation with chloroacetyl 
70%) (scheme-1). 

thiazoly1) coumarin (2.44 g, 0.01 mole) in 15 mL of ethanol (15 mL) 
piperidine as a catalyst was added, and the 

poured onto crushed ice, the 
crystallized from ethanol to give the Schiff bases. The 

(0.002 m mole) in Dioxane (30 mL) containing few drops of triethyl 
(0.004 m mole) was stirred for one hours. Now chloro acetyl chloride 

an hour. The reaction mixture was kept at RT for two 
completion of the reaction the contents were poured 

dried. Product was purified by column chromatography over silica gel using 
hexane gave various derivatives of 

of all the synthesized compounds were 
adsorbent and visualization was accomplished by UV—light or iodine 

h) are given in table-2. 
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Where Ar — is referred to as: (a) Phenyl (b) 4
Hydroxy phenyl (e) 4—Methyl phenyl (
methoxy phenyl (h) 3,4—Dimethoxy phenyl

Antimicrobial Activity: 

 The synthesized comp
their antibacterial activity E.coli, P.aeruginoxa, S.aureus, Bacillus Sp. And
C.albicans by filter paper disc technique. The minimum inhibitory concentration
by using tube dilution method according to sta
exhib i ted the MIC against  the 
table-3. 
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is referred to as: (a) Phenyl (b) 4—Methoxy phenyl (c) 4
Methyl phenyl (f) 3,4—Methylene dioxy phenyl (g) 4

Dimethoxy phenyl 

The synthesized compounds (5a—h) were screened for
their antibacterial activity E.coli, P.aeruginoxa, S.aureus, Bacillus Sp. And
C.albicans by filter paper disc technique. The minimum inhibitory concentration
by using tube dilution method according to standard procedure(11).  The screening resul ts  
exhib i ted the MIC against  the micro—organisms in the ranges 125-250 µg/mL. Results are presented in 
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Methoxy phenyl (c) 4—Hydroxy phenyl (d) 2—
Methylene dioxy phenyl (g) 4—Hydroxy-3—

h) were screened for 
their antibacterial activity E.coli, P.aeruginoxa, S.aureus, Bacillus Sp. And 
C.albicans by filter paper disc technique. The minimum inhibitory concentration (MIC) was determined 

.  The screening resul ts 
250 µg/mL. Results are presented in 
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Results and Discussion: 

 The characterization data for some representative 

the compounds showed a prominent peaks 1615 (
consistent with the assigned structures. The 
singlet at δ 8.54. The remaining protons were observed in 
due to —COCH3 proton. The multiplet observed in the range at 6.30

The IR—spectra of the Schiff bas
group(12 15).Cyclosation of the Schiff base with chloroacetyl 
azetidinones. 

Antimicrobial activity:  

It is evident from the screening data that compounds 5d, 
against E. coli, P. aeruginosa, S.aureus and Bacillus SP at 250 µg/mL while 5a, 5b, 5c and 5h have been found to 
show good activity against all the bacterial Sp at 250 µg/mL no significant activity 
concentration. 

Acknowledgement: The, authors are thankful to SAIF CDRI Lucknow for 
and NMR spectral analysis. 
 

Table 1: Analytical data of compounds (4a

Compd. Molecular 
Formula 

Yield %  

 Formula  

4a (C19-H12N2O2S)       68 

4b (C29-H14N2O3S) 64 

4c (C19-H12N2O3S) 58 

4d (C19-H12N2O3S) 64 

4e (C20-H14N2O2S) 66 

International  journal of Engineering  Research                                

                                   &                                                                                

Management Technology                                                              

The characterization data for some representative compounds (5a—h) has been given. The IR

prominent peaks 1615 (—C=N), 1716 cm-1 (Lactone 
with the assigned structures. The 1H—NMR spectrum showed a 

 8.54. The remaining protons were observed in the usual range. A singlet appeared at 
multiplet observed in the range at 6.30-8.82 corresponded to phenylic proton. 

spectra of the Schiff base exhibit bands around 1620-30 cm
.Cyclosation of the Schiff base with chloroacetyl chloride 

is evident from the screening data that compounds 5d, 5e, 5f, 5g showed highest degree of inhibition only 
S.aureus and Bacillus SP at 250 µg/mL while 5a, 5b, 5c and 5h have been found to 

show good activity against all the bacterial Sp at 250 µg/mL no significant activity 

The, authors are thankful to SAIF CDRI Lucknow for 

Table 1: Analytical data of compounds (4a-h) 

 M.P. °C Chemical analysis % Found (Calcd.)

 C H 

160 68.60 (68.67) 3.57 (3.61) 8.40 (8.43)

158 66.26 (66.29) 3.80 (3.86) 7.67 (7.73)

151 65.44 (65.51) 3.38 (3.44) 7.98 

155 65.44 (65.51) 3.38 (3.44) 7.97 (8.04)

145 69.31 (69.36) 3.97 (4.04) 8.0 (8.09)
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h) has been given. The IR—spectra of 

(Lactone —C=O), 1620 acetyl (C=O) 
NMR spectrum showed a coumarin C4—proton as 

the usual range. A singlet appeared at δ 3.52-3.55 
8.82 corresponded to phenylic proton. 

30 cm-1 for the azomethine 
chloride (16-18) gave substituted 2—

5e, 5f, 5g showed highest degree of inhibition only 
S.aureus and Bacillus SP at 250 µg/mL while 5a, 5b, 5c and 5h have been found to 

show good activity against all the bacterial Sp at 250 µg/mL no significant activity was found at 125 µg/rnL 

The, authors are thankful to SAIF CDRI Lucknow for providing chemical, IR 

 

% Found (Calcd.) 

N S 

8.40 (8.43) 9.57 (9.63) 

7.67 (7.73) 8.78 (8.83) 

7.98 (8.04) 9.12 (9.19) 

7.97 (8.04) 9.11 (9.19) 

8.0 (8.09) 9.17 (9.24) 
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4f (C20-H12N2O4S) 60 

4g (C20-H14N2O4S) 55 

4h (C21-H16N2O4S) 54 

 

Table 2: Analytical data of compounds (5a

Compd. Molecular Yield %

 Formula  

5a (C21H13N2O3SCl) 68

5b (C22H15N2O4SCl) 63

5c (C21H13N2O4SCl) 58

5d (C21H13N2O4SCl) 63

5e (C22H15N2O3SCl) 68

5f 

 

(C22H13N2O5SCl) 58

5g (C22H15N2O5SCl) 55

5h (C23H17N2O5SCl) 53
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164 63.75 (63.82) 3.10 (3.19) 7.37 (7.44)

165 63.41 (63.49) 3.62 (3.70) 7.37 (7.40)

159 64.20 (64.28) 4.0 (4.08) 7.04 (7.14)

 

Table 2: Analytical data of compounds (5a-h) 

 

Yield %  M.P. °C Chemical analysis % Found 

 C H 

68 184 61.62 
(61.68) 

31.73(31.82) 

63 182 60.13 
(60.20) 

3.36 (3.42) 

58 174 59.30 
(59.36) 

3.0 (3.06) 

63 196 59.30 
(59.36) 

3.0 (3.06) 

68 112 62.44 
(62.48) 

3.50 (3.55) 

58 154 58.28 
(58.34) 

2.80 (2.87) 

55 187 58.0 
(58.08) 

3.22 (3.30) 

53 173 58.82 
(58.91) 

3.55 (3.62) 
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7.37 (7.44) 8.45 (8.51) 

7.37 (7.40) 8.40 (8.46) 

7.04 (7.14) 8.05 (8.16) 

 

Chemical analysis % Found (Calcd.) 

N S 

6.80 (6.85) 7.80 (7.83) 

6.33 (6.38) 7.22 (7.29) 

6.57 (6.59) 7.45 (7.53) 

6.57 (6.59) 7.48 (7.53) 

6.57 (6.62) 7.50 (7.57) 

6.12 (6.18) 7.0 (7.07) 

6.10 (6.16) 6.98 (7.04) 

5.90 (5.92) 6.78 (6.83) 
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Table 2: IR (KBr) crn
 

 

Compd. IR (K.Br) cm -1

5a 
 

1557 (—C=C), 1615 (—C=N), 1716 (Lactone 
(m, 4H, Ar—H), 7.99 (s, 1H, C

 5b 1540 (C=C), 1614 (—C=N), 1713 (Lactone
(m, 3H, Ar—H), 8.0 (s, 1H, C5

 

  5c 1540 (C=C), 1605 (—C=N), 1731 (Lactone
(m, 3H, Ar—H), 8.0 (s, 1H, C5—

 5d 1538 (C=C), 1608 (—C=N), 1731 (Lactone 
Hz), 8.0 (s, 1H, C5—H of thiazole), 9.38 (s, 1H, C

 5e 1603 (—C=N), 1724 (Lactone 
C5 of thiazole) 7.69-7.73 (dd, 1H, Ar
1439-1156 (C—N),  δ 2.50 (s, 3H, 

 5f 1538 (C=C); 1625 (—C=N); 1739 (Lactone, 
J=2Hz, 8.10 (s, 1H, C5—H of thiazole) 8.55 (s

2H, CH2); 3.70-3.74 (m, 8H, —

 5g 1635 (C=N), 1576 (C=C) 1439
7.4-7.8 (m, 3H, Ar—H), 8.50 (s, 

 5h 1630 ( C=N), 1585 (C=C), 1490, 1140 (C
(Lactone—C=O), 8.3 (s, 1H, C
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Table 2: IR (KBr) crn -1/1H—NMR (CDCl3) data of (4a

1 /1H—NMR (CDCl3) 

C=N), 1716 (Lactone —C=O), 1492, 1134 (C—N), 1H
H), 7.99 (s, 1H, C5—H) of thiazole 8.54 (s, 1H, C4—H of  cournarin)

C=N), 1713 (Lactone—C=0), 1450, 1158 (—C—N); |H

5—H of thiazole) 8.45 (s, 1H C4—H of coumarin), 

C=N), 1731 (Lactone—C=O), 1490, 1138 (C—N), 1H
—H of thiazo1e, 8.45 (s, 1H, C4—H of coumarin), 9.20 (s, 1H

C=N), 1731 (Lactone —C=O), 7.20 (d, 1H, Ar—H, J=3Hz), 7.75 (d, 1H, Ar
H of thiazole), 9.38 (s, 1H, C4—H) of coumarin; 1439-1156 (C

C=N), 1724 (Lactone —C=O)  δ 2.28 (s, 3H, CH), 7.53 (d, 1H, J=8 Hz, Ar
7.73 (dd, 1H, Ar—H), 7.92 (d, 1H, J=2.4 Hz, Ar—H), 8.08 (s, 1H, C

2.50 (s, 3H, —CH3) 

C=N); 1739 (Lactone,  C=O) 7.35 (d, 1H, Ar—H,J =3Hz); 7.78, (d, 1H, Ar
H of thiazole) 8.55 (s, 1H, C4—H of coumarin) 1433, 1456 (

—CH2—O—CH2—) 

(C=C) 1439, 1156 (C—N), 1719 (Lactone —C=O), 8-10 (s, 1H, of the thiazole) 
H), 8.50 (s, 1H, C4 of coumarin)  δ 3.8 (3H, s, OCH3); 6.08 broad signal,

C=C), 1490, 1140 (C—N);  δ 3.89 (s, 3H, OCH3), 7.42
), 8.3 (s, 1H, C5 of Thiazole) and 8.5 (s, 1H,C4 of coumarin)
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) data of (4a—h) 

N), 1H—NMR (CDCl3), 7.30-7.58 
cournarin) 

H—NMR (CDC13) 7.35-7.55 
H of coumarin), δ 3.96 (s, 3H, OCH3) 

N), 1H—NMR (CDCl3), 7.35-7.55 
of coumarin), 9.20 (s, 1H—OH). 

H, J=3Hz), 7.75 (d, 1H, Ar—H, J=3 
1156 (C—N) 9.20, s, 1H—OH 

2.28 (s, 3H, CH), 7.53 (d, 1H, J=8 Hz, Ar—H); 7.62 (s, 1H, 
H), 8.08 (s, 1H, C4—H of coumarin) 

=3Hz); 7.78, (d, 1H, Ar—H), 
H of coumarin) 1433, 1456 (—C—N), δ 6.15 (s, 

10 (s, 1H, of the thiazole) 
); 6.08 broad signal,OH)  

), 7.42-7.79 (m, 6H, Ar—H); 1720 
of coumarin) 
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Table 3: Antimicrobial activity data of compounds (5a

 

(—)<6mm, (+) = 7—10mm (++)—11—
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Compd. E.coli P.aeruginosa

5a  — ++ — 

5b — ++ — 

5c — ++ — 

5d — +++ — 

5e — +++ — 

5f — +++ — 

5g — +++ — 

5h — +++ — 

Amikacin — ++++ — 

Grescoful
vin 

— — — 
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Table 3: Antimicrobial activity data of compounds (5a

—15 mm (+++); 16—21 mm, (++++) 22—28 mm.
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P.aeruginosa S.aureus Bacillus Sp

++ — ++ — ++

++ — ++ — ++

++ — ++ — ++

+++ — +++ — +++

+++ — +++ — +++

+++ — +++ — +++

+++ — +++ — ++

++ — ++ — ++

++++ — ++++ — +++

— — — — —
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Table 3: Antimicrobial activity data of compounds (5a—h) 

 

28 mm. 
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Bacillus Sp C.Albicans 

++ — — 

++ — — 

++ — — 

+++ — — 

+++ — — 

+++ — — 

++ — — 

++ — — 

+++ — — 

— — ++++ 
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