Vol. 14 (1) March (2009)

‘Res.‘earch Journal Of Chemistry And Environment

Res. J. Chem. Environ.

Synthesis, Characterrization and Biological Evaluation of
3-chloro-1-[3, 6-diphenyl]-[1, 2, 4] Triazole [3, 4-b] [1, 3, 4]
Thiadiazole)]-4-substituted-aryl- Azetidine-2-ones

Parmar Kokila A.*, Solanki Dhava! J. and Patel Rekha M.
Department of Chemistry, Himchandracharya North Gujarat University, Patan (Gujarat), INDIA

*rekha_triazole @yahoo.co.in

Abstract

4-amino-5-phenyl-4H-1,2,4-triazole-3-thiol (1)
prepared by treating benzoic acid hydrazide succes-
sively with CS,, KOH and NH, NH, give thernirrogen
bridge head fused heteocycles (3) on reacting with
N-acetyl-p-amino benzoic acid followed by hydroly-
sis. It'was facile condensation reaction with various
substituted aromatic aldehydes yielding Schiff bases/
anils/Azomethines (4a-h). These anils on cyclo-conden-
sation reaction with Chloro acetyl chloride yield
2-Azetidinones (5a-h). These compounds were screened
for activities against bacterial and fungal strains.

Keywords: Schiff bases, 2-Azetidinones, Cyclo-condensa-
tion reaction, facile condensation, Anti microbial activity.

Introduction

Literature survey rcveals that 1,2,4-triazole nucleus
is associated with diverse pharmacological activities such
as anti-inflammatory!, diuretic?, antiviral®, antihypertensive,
anthalmentic’, bactericidalf, anticonvulsant”, herbicidals,
insecticidal and acaricidal®, fungicidal!?, antimicrobial!!,
anticancer and anti-HIV!2, plant growth regulator!3,
antiieishmanial'4, antitumor!s, antidepressant and
anxiolytic!s,anti-tuberculosis!?, mycobacterial activity'8, A,
receptor antagonists!®, corrosion inhibitor 9, analgesic?! and
antifungal activity?2, Triazoles are reported as antiheumatic
agents®. Mohammad?* has also reported anti-inflammatory
activity of 1, 2, 4-triazole derivatives. Mohan et al25 have
synthesized thiazolo triazoles and studied their antimicro-
bial activity.

Pharmaceutically important molecule 2-
Azetidinones®-" have played an important role in medici-
nal chemistry. Moreover, they have been studied extensively
because of their ready accessibility and broad spectrum of
biological activities.

Biological activities

Antibacterial Activity: Compounds (5a-h) were tested for
in vitro antibacterial activity against gram -ve bacteria Es-
cherichia Coli and Peudomonas Aeruginosa and gram +ve

bacteria, Staphylococcus Aureus and Bacillus Subtills. The
standard drugs used were ampicillin and tetracycline. The
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investigation of antibacterial screening reported in table I
revealed that some of the newly synthesized compounds
showed moderate to good inhibition at 100 pg/ml in
DMF.Compounds 5d, Se, 5f, 5g, 5h, 5g exhibited good ac-
tivity against all the four bacterial strains. Compounds 5f
and 5h showed good activity against E.Coli and S. Aureus
bacterial strains.

Antifungal Activity: The compounds (5a-h) were tested for
in vitro antifungal activity against Candida Albicans and
Aspergillus Niger. The standard drug used was Griseoful-
vin. The investigation antifungal screening reported in table
I. Compounds 5d, 5f, Sh show good activity against
C. Albicans fungal strain. Rest of all compounds do not ex-
hibit good activity against both fungi.

Méterial and Methods

Melting points were determined with Buchi B-545
melting point apparatus and are uncorrected. IR spectra were
recorded on a Perkin-Elmer PE-1600 FTIR Spectrometer in
KBr disc. |H NMR spectra were recorded on a Varian 400
spectrometer in DMSO-d6 as a solvent and TMS as an in-
ternal standard. Peak values are shown in & ppm. EI-MS
spectra were measured on a Waters Mass Spectrometer. All
of the solvents and materials were reagent grade and
purified as required.

Preparation of 4-amino-5-phenyl-4H- 1,2 4-triazole-
3-thiol (1), 3-(phenyl)-6-(4-N-acetylamino phenyl) [1,2,4]
triazolo[3,4-b][1,3,4]thiadiazole (2) and 3-(phenyl)-6-(4-
amino phenyl) [1,2,4]triazolo[3,4-b][1,3,4]thiadiazole (3)
were prepared as reported in literature, 28

3-(phenyl)-6-(4-amino phenyl) [1,2,4]triazolo[3,4-
b][1,3,4]thiadiazole (3): M.P.:158-160°C; IR(KBr,cm!):
3362 (-NH,-),3030-3080(Aromatic C-H Stretching), 1580(-
C=N-),692,1630 (-NH- in and out plane); 'THNMR(i
ppm):,6.4-8.86 (multiplet,aromatic),!? CNMR(8 ppm): 130-
150 (Triazolo-thiadiazole), 115-129 (Benzene, Anal. Calcd.
for C\:H,,NS; C, 61.4; H, 3.7; N, 23.9; S. 10.9.Found: C,
6124 H, 315; N; 23.7:8, 10.7; Yield, 86%

Preparation of compounds (4a-h)

Preparation of arylidine - [3, 6-(di phenyl)-[1, 2,
4]triazolo [3, 4-b][1, 3, 4]thiadiazole] (4a-h): A mixture
of equimolar amount of 3-(phenyl)-6-(4-amino phenyl)
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[1,2,4]triazolo[3,4-b][1,3,4]thiadiazole (0.01 mole) and vari-
ous aromatic aldehydes (0.01 mole) in 50 ml acetic acid was
refluxed for about 10-12 hrs. on oil bath with TLC monitor-
ing. The reaction mixture was cooled and it was poured into
ice water and extracted with ethyl acetate and water and fi-
nally dried over anhydrous sodium sulfate. The solvent was
evaporated to give the soiid product. It was crystallized from
ethyl acetate-hexane using decolorizing charcoal to give
various anils (i.e. Schiff bases) (4a-h).

Benzylidine - [3, 6-(di phenyl)-[1, 2, 4]triazolo[3, 4-b][1,
3, 4]thiadiazole].(4a): M.P.:247°C; IR(KBr,cm!): 3030-
3080(Aromatic C-H Stretching), 1630(-CH=N-), 1095
(-C-S-); 'THNMR(3, ppm):,6.4-8.86 (multiplet, aromatic +
CH of CH=N protons),'> CNMR (8, ppm): 130-150
(Triazolo-thiadiazole),115-129(Benzene),153(-CH=N-),
Anal.Calcd. for C,,H,,N,0S; C,67.1;H,4.1;N, 17.0; S, 7.7.
Found: C, 67.0; H, 3.9; N, 16.8; S, 7.6; Yield, 63%.

4-Methoxy benzylidine - [3, 6-(di phenyl)-[1, 2, 4]
triazolo{3, 4-b][1, 3, 4]thiadiazole].(4b): M.P.: 176°C;
IR(KBr,cm'!): 3030-3080(Aromatic C-H Stretching), 1630(-
CH=N-),1200(Ar-OCH,),1095(-C-S-); "HNMR(& ppm): 6.4-
8.86 (multiplet,aromatic + CH of CH=N protons), 3.85(3H,
S,-OCH,), ¥ CNMR(6 ppm): 130-150 (Triazolo-thiadiazole),
115-129(Benzene), 153(-CH=N-), Anal.Calcd. for C,,
H sN,S; C,69.2; H,3.9; N, 18.3; §,8.3. Found: C,69.2; H,3.9;
N,18.3; §8.8.3 Yield, 62%.

4-Hydroxy benzylidine-[3,6-(di phenyl)-[1, 2,
4]triazolo[3, 4-b][1, 3, 4]thiadiazole].(4c): M.P.; 273°C;
IR(KBr, cm-!): 3030-3080(Aromatic C-H Stretching), 1630(-
CH=N-), 1095(-C-S-); '"HNMR( ppm):3.85 (1H, s, OH),6.4-
8.86 (multiplet,aromatic+ CH of CH=N protons),'3 CNMR(S,
ppm): 130-150(Triazolo-thiadiazole),115-129(Benzene),
153(-CH=N-), Anal.Calcd.for C,, H{N,SO;C,66.4; H,3.7;
N,17.6; S, 8.0.Found: C,66.0; H, 3.7; N,17.4; 8,7.8 Yield,
69%.

2-Hydroxy benzylidine-[3,6-(di phenyl)-[1, 2,
4]triazolo[3, 4-b][1, 3, 4]thiadiazole].(4d): M.P.:263°C;
IR(KBr, cm!): 3030-3080(Aromatic C-H Stretching), 1630(-
CH=N-),1095(-C-S-); 'HNMR(S ppm):3.85 (1H, s, OH),6.4-
8.86 (multiplet,aromatic+ CH of CH=N protons),'3 CNMR
(8 ppm): 130-150 (Triazolo-thiadiazole),115-129 (Benzene),
153(-CH=N-), Anal.Calcd.for C,, H,(N.SO; C,66.4; H,3.7;
N.17.6; §,8.0.Found: C,66.1; H,3.6; N,17.4:5,7.9 Yield,
67%.

4-Methyl benzylidine-[3,6-(di phenyl)-[1,2,4]triazolo[3,4-
b][1,3,4]thiadiazole].(4e): M.P.:253°C; IR(KBr,cm):
3030-3080(Aromatic C-H Stretching), 1630(-CH=N-),
1095(-C-8), 1370(-CH,); '"HNMR(S, ppm):2.5(3H, s, -
CH,),6.4-8.86 (multiplet, aromatic + CH of CH=N
protons),’* CNMR(8 ppm): 130-150(Triazolo-
thiadiazole),115-129(Benzene), 153(-CH=N-),20.9(CH,),
Anal.Caled. for C,,H,N,S; C,69.8; H,4.3; N,17.7;
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S,8.1.Found: C,69.5; H,4.2; N,17.5; 8,7.9 Yield, 64%.

3, 4-Methylenedioxy benzylidine-[3,6-(di phenyl)-[1, 2,
4]triazolo[3,4-b][1,3,4]thiadiazole].(4f): M.P.: 225°C;
IR(KBr,cm-): 3030-3080 (Aromatic C-H Stretching), 1630
(-CH=N-),1095(-C-S-), 1450(-CH,); 'HNMR(S, ppm): 5.9
(2H, singlet, -0-CH,-0-), 6.4-8.86 (multiplet, aromatic +
CH of CH=N protons),!* CNMR(8, ppm): 130-150(Triazolo-
thiadiazole).115-129(Benzene), 153(-CH=N-),91.3(2H,
singlet, -0-CH,-0-), Anal.Calcd.for C,;H,;N;0,S; C,64.9;
H,3.; 16.4;5,7.5. Found: C,64.7H, 3.4; N, 16.3; S,7.4
Yield, 64%.

4-Hydroxy-3-methoxy benzylidine [3,6-(di phenyl)-
[1,2,4]triazolo[3,4-b][1,3,4]thiadiazole].(4g): M.P.:235°C;
IR(KBr, cm1):3030-3080 (Aromatic C-H Stretching), 1630
(-CH:N-),l095(-C-S-),1200(Ar-OCH3) 3370(-0OH);
'HNMR(S, ppm): 6.4-8.86 (multiplet, aromatic + CH of
CH=N protons) 3.85, (1H, s, OH), 3.85(3H,S,-OCH,),"®
CNMR(3, ppm): 130-150(Triazolo-thiadiazole), 115-
129{Benzene),153(-CH=N-), 56.3(0CH,), Anal.Calcd. for
C,.H,;N;0,5;C,64.6;H,3.9;N,16.3;S,7.4.Found:
C,64.4H,3.7;N,16.1;5,7.2Yield,61%

3, 4-Diethoxy benzylidine -[3, 6-(di phenyl)-[1, 2, 4]
triazolo[3,4-b][1,3,4]thiadiazole].(4h): M.P:238°C;
IR(KBr,cm-!): 3030-3080(Aromatic C-H Stretching), 1630(-
CH=N-),1095(-C-S-), 2028(CH,); 'HNMR(S, ppm): 6.4-8.86
(multiplet,aromatic+ CHof CH=N protons) 4.0, (4H, q,
2CH,),1.33(6H, t, 2CH,)'3 CNMR(8, ppm): 130-150
(Triazolo-thiadiazole),115-129(Benzene),153(-CH=
N-),64.4(CH,),14.3(CH,),Anal.Calcd.for
C16Hy3N50,5:C,66.5;H,4.9;N,14.9;8,6.8. Found: C,66.3; H,
4.8; N,14.8; §, 6.7Yield, 60%.

Preparation of compounds (5a-h)

Preparation of 3-chloro-1-[3, 6-(diphenyl) [1, 2, 4]
triazolo[3, 4-b][1, 3, 4]thiadiazole]-4-Substituted-aryl-
azetidin-2-ones (5 a-h): A mixture of Schiff bases (4a-h)
(0.002 mole) and triethyl amine (TEA) (0.004 mole) was
dissolved in |,4-dioxane (50 ml), cooled and stirred. To this
well-stirred cooled solution, chloro acetyl chloride (0.004
moles) was added drop wise within a period of 30 minutes.
The reaction mixture was then stirred for an additional 3
hours and left at room temperature for 48 hours. The result-
ant mixture was concentrated, cooled, poured into ice-cold
water and then air-dried. The product thus obtained was pu-
rified by column chromatography over silica gel using 30%
ethyl acetate: 70% benzene as eluent. Recrystallization from
ether/n-hexane gave 2-azetidinones (5a-h) which were
obtained in 55-70% yield.

3-Chloro- [1-(3,6-(diphenyl) [1,2,4]triazolo[3,4-
b][1,3,4]thiadiazole)]-4-phenyl-azetidin-2-one (5a): M.P.:
190-192°C; IR(KBr, cm-!): 3030-3080(Aromatic C-H
Stretching), 1697 (B Lactum (C=0)); 'HNMR(8, ppm): 6.14-
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‘7.90 (15H,m,Aromatic ) 10.8 (1H of C3H of B-lactam),
3CMR (8, ppm):169(C=0), 136- 145 (Triazole+thiadiazole),
143,48,156 (B-Lactum ), Anal.Calcd.for C,,H,,N,OSCl;
C.62.9; H,3.5;N,15.3;5,7.0;Cl1,7.7.Found: C,62.7; H,3.4;
N,15.1; §,7.0;Cl,7.4.Yield, 60%.

3-Chloro-[1-(3,6-(diphenyl) [1,2,d]triazolo[3,4-
b][1,3,4]thiadiazole)]-4-(4-methoxy phenyl)-azetidin-2-
one(5b): M.P.: 189-191°C; IR(KBr,cm!): 3030-3080(Aro-
matic C-H Stretching), 1697 [B Lactum (C=0}], 1200 (Aryl-
alkyl ether); 'HNMR(S, ppm): 6.14-7.90 (14H,m,Aromatic)
10.4 (1H of C3H of B-lactam),4.3 (3H,s,-OCH,); >*CMR
(d4,ppm):169(C=0), 136-145 ( Triazole+thiadiazole),
143,48,156 (B-Lactum ), 46 (-OCH,); Anal.Calcd.for
C,sH gN;0,SCI; C,61.5;H,3.6;N,14.3; §,6.5;Cl,7.2.Found:
C,61.3; H,3.4;N,14.1; §,6.4;Cl, 7.1.Yield, 68%.

3-Chloro-[1-(3,6-(diphenyl) [1,2,4]triazolo[3, 4-b]
[1,3,4]thiadiazole] -4-(4-hydroxyphenyl)-azetidin-2-
one(5c): M.P.: 185-186°C; IR(KBr,cm!): 3030-3080(Aro-
matic C-H Stretching), 1697 [p Lactum (C=0)]; 'HNMR
(8 pp 0.8 (1 of C3H of &-lactam),3.6(-OH);!3CMR
(8,ppm):169(C=0), 136-145 (Triazole+thiadiazole),
143,48,156 (B-Lactum), 119(-C-O-H); Anal.Calcd.for
C,,H,,N;0,SCI;C,60.8; H,3.3;N,14.7; S,6.7;Cl,7.4.Found:
C,60.7; H,3.3;N,14.5; §,6.6; C1,7.3.Yield, 53%.

3-Chloro-[1-(3,6-(diphenyl) [1,2,4] triazolo[3,4-b][1, 3, 4]
thiadiazole]-4-(2-hydroxyphenyl)-azetidin-2-one (5d):
M.P.: 189-190°C; IR(KBr, cm!): 3030-3080 (Aromatic C-
H Stretching), 1697 [B Lactum (C=0)]; 'HNMR(S, ppm):
6.14-7.90 (14H,m,Aromatic ) 10.8 (1H of C3H of B-
lactam),3.9(-OH) ;'*CMR (8, ppm):169(C=0), 136-145
(Triazole+thiadiazole ),143,48,156 (B-Lactum ),135(-C-O-
H); Anal.Calcd.for C,,H,N,0,SCl; C,60.8; H,3.3; N,14.7;
8,6.7; C1,7.4.Found: C,60.5; H,3.0; N,14.5; §,6.5:
C1,7.3.Yield, 55%.

3-Chloro-[1-(3,6-(diphenyl) [1,2,4]triazolo[3,4-
b][1,3,4]thiadiazole)]-4-(methyl phenyl)-azetidin-2-
one(5e): M.P.: 194-195°C; IR(KBr,cm!): 3030-3080 (Aro-
matic C-H Stretching), 1697 [B Lactum (C=0)],1 370(-CH,);
'HNMR(3, ppm): 6.14-7.90 (14H, m, Aromatic ) 10.4 (1H
of C3H of B-lactam), 2.1 (3H of CH;); BCMR
(d,ppm):169(C=0), 136-145 (Triazole+thiadiazole),
143,48,156 (a-Lactum ); Anal.Calcd.For C,;H,{N.OSCI,
C.63.6; H,3.8; N,14.8.5,6.7; Cl,7.5.Found: C,63.4; H,3.4;
N,14.5; 5,6.5; Cl,7.3.Yield, 63%.

3-Chloro-[1-(3,6-(diphenyl) [1,2,4]triazolo[3, 4-
b][1,3,4]thiadiazole)]-4-(3,4-methylenedioxy phenyl)-
azetidin-2-one(5f): M.P.: 162-163°C; IR(KBr,cm!): 3030-
3080(Aromatic C-H Stretching), 1697 [B Lactum
- (C=0)],1200 (Aryl-alkyl ether ); '"HNMR(3, ppm): 6.14-7.90
(14H, m, Aromatic ) 10.4 (1H of C3H of B-lactam), 5.8 (2H
of -0-CH,-0-);'3CMR (8, ppm):169(C=0), 136-145
(Triazole+thiadiazole ),143,48,156 (B-Lactum ), 91 (-O-
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CH,-0-); Anal.Calcd.for C,:H,,N,0,SCl; C,59.8;H,3.2;
N,13.9;5,6.3; Cl1,7.0.Found: C,59.7; H,3.2;N,13.7; S, 6.2,
Cl,6.8.Yield, 52%.

3-Chloro-[1-(3,6-(diphenyl) [1,2,4]triazolo[3, 4-b][1,3,4]
thiadiazole)] -4(4-hydroxy-3-methoxy phenyl)-azetidin-
2-one(5g): M.P.: 198-199°C; IR(KBr,cm!): 3030-3080(Aro-
matic C-H Stretching), 1697 (B Lactum (C=0)), 1200 (Aryl-
alkyl ether ); 'HNMR(S ppm): 6.14-7.90 (14H, m,Aromatic)
10.4 (IH of C3H of B-iactam),4.3 (3H,s,-OCH,),
3.36(1H,s, OH) ;BCMR (5, ppm):169(C=0), 136-145
(Triazole+thiadiazole), 143,48,156 (8-Lactum), 46
(-0OCH,),135(-C OH); Anal.Calcd.for C,H,{N,0,SCI;
Ci3 95t H, 3.5 N, 1398 ,6:3:CL:7-0~"Found:
C,59.4;H,3.4;N,13.8;5,6.2;Cl,7.0.Yield, 50%,

3-Chloro-[1-(3,6-(diphenyl) [1, 2, 4]triazolo[3, 4-
b][1,3,4]thiadiazole)]-4-(3, 4-diethoxyphenyl) - azetidin-
2-one(5h): M.P.: 180-181°C; IR(KBr,cm-!): 3030-3G80
(Aromatic C-H Stretching), 1697 [B Lactum (C=0)], 1200
(Aryl-alkyl ether ); 'HNMR(8, ppm): 6.14-7.90 (14H, m,
Aromatic) 10.4 (1H of C3H of B-lactam),2.9 (4H,q,-2CH,),
2.5(6H,d, -2CH,); *CMR (8, ppm):169(C=0), 136-145
(Triazole + thiadiazole), 143,48,156 (B-Lactum ),135(-C-
OH); Anal.Calcd. for C,gH,,N,0,SCl; C,61.5; H,4.4; N,12.8;
S, 5.8; Cl,6.5.Found: C,61.5; H,4.4; N,12.7; $,5.7; CI,
6.3.Yield, 51%.

Results and Discussion

Preparation of 4-amino-5-phenyl-4H-1,2,4-triazole-
3-thiol (1) of potassium-benzoic acid hydrazide dithiocar-
bamate reaction with hydrazine hydrate in presence of ace-
tic acid were prepared according to the Radadia®. The struc-
ture of (1) was established by spectroscopic evidence. The
compound (1) was reacted with N-Acetyl-p-amino benzoic
acid in the presence of POCI, to get corresponding 3-(phe-
nyl)-6-(4-N-acetylamino phenyl) [1,2,4]triazolo[3,4-
b][1,3,4]thiadiazole (2). It can be hydrolyzed to 3-(phenyl)-
6-(4-amino phenyl) [1,2,4]triazolo[3,4-b] [1,3,4]
thiadiazole(3) by ethanol/HCI. It is characterized by elemen-
tal analysis, IR Spectral studies and NMR Spectral studies.
The IR Spectra of the compound (3) show the bands at 3362
cm! for NH, group.

This hydrolyzed compound (3) was reacted with
various aromatic aidehydes in the presence of acetic acid to
yields Schiff bases?® (4a-h) which were then characterized
by the elemental analysis, IR Spectral studies and NMR
Spectral studies. The IR Spectra of Schiff bases show the
prominent band at 1630 cm*! for the anils (CH=N) group.
These Schiff bases on cyclo condensation reaction with
chloro acetyl chloride in the presence of tri ethyl amine af-
forded 2-Azetidinones (5a-h). The structure of these com-
pounds was confirmed by the elemental analysis, IR Spec-
tral studies and NMR Spectral studies. These compounds
show the bands at 1697 cm-! (C=0) of Azetidinones ring®.
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Table I
Antibacterial Activity and Anti fungal activity of compounds (5 a-h)

Antibacterial Activity Anti fungal activity
Zone of Inhibition (in mm) '
Compounds
i - Gram +ve -Gram -ve - S
B. Subtillis | 'S.Aureus | E.Coli  |Ps, Aeruginosa | C.Albicans | A, Niger
Sa 9 13 10 11 11 12
5b 15 10 11 8 8 14
5¢c 11 9 7 8 11 9
5d 13 11 18 15 16 17
Se 19 19 16 21 15 16
5f 19 19 16 21 15 16
5g 14 15 14 13 10 13
5h 14 15 17 22 14 15
Ampicillin 19 15 20 21 - -
Tetracyclin 21 20 15 18 - -
DMF 6 5 5 5 5
Griseofulvin - - - - 23 24
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