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Abstract

A series of novel 2-(4-(1H-1,2,4-triazol-1-yl)phenyl)-3-phenylthiazolidin-4-one derivatives have been
synthesized from (2)-N-(4-(1H-1,2,4-triazol-1- yl)benzylidene)benzenamine and thioglycollic acid in
dry toluene at reflux temperature. The synthesized compounds were screened for antibacterial activity
against gram positive bacteria Staphylococcus aureus and Bacillus subtilis; and gram-negative bacteria
Escherichia coli and Salmonella typhi respectively. 'H NMR, IR, Mass spectral data and elemental
analyses elucidated the structures of the all newly synthesized compounds. Some of the tested compounds

showed significant antibacterial activity.
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1. INTRODUCTION
Azoles are found widely in natural sources and there are several drugs available which contain azole

ring as a part of their structure. Triazoles are important five membered heterocyclic rings containing three
nitrogen atoms. The chemistry of triazole was studied in detail and discussed in literature since last
30-40 years. The major reason behind this is the activities exhibited by triazole moiety. Most of the
compounds containing triazoles are potent P450 inhibitors, particularly; Itraconazole is potent inhibitor of
human CYP3A4 whereas F liconazole is known to inhibit human CYP2C9 and CYP2C19 isoform.
Recently, an attention has been focused on 1 H-1,2,4-triazole derivatives for their broad-spectrum of

activities, such as fungicidal, herbicidal, anticonvulsant and plant growth regulatory activities [1-3].

In medicinal and pharmaceutical field, schiff bases as well as azo compounds are biologically important
compounds [4-6]. It has been suggested that the azomethine linkage might be responsible for biological
activities displayed by schiff bases. In addition to this, schiff bases are precursors for the synthesis of

some pharmacologically important compounds like azetidinone and thiazolidinone derivatives.
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Furthermore, they are reported to show a variety of interesting biological actions including
antibacterial [7-12], antifungal, anti-mouse hepatitis virus (MHV) [13], inhibition of herpes simplex
virus type 1 (HSV-1) and adenovirus type 5 (Ad 5) [14], anti- cancer [15-19], anti- mosquito larvae [20]
and herbicidal activities [21]. In agricultural chemistry, it is known that the presence of a chloro and
azo moiety in different types of azomethine compounds can exhibit pesticidal activity [22].

4-thiazolidinones are derivatives of thiazolidine ring with a carbonyl group at 4-position. In 4-
thiazolidinone, substituent at 2, 3 and 5 positions may be varied, but the significant and drastic
difference in structure and properties is exerted by the group attached to carbon atom at 2- position.
Several examples of compounds with substitutions at these positions and with desired properties were
synthesized and tested for pharmacological activities. It was observed that these molecules exhibit
activities ranging from anticonvulsant [23,24], anti-tubercular [25,26], anthelmintic [27,28], antibacterial
[29,30] to anticancer activities [ 31,32]. The variations in the

3-positions are particularly popular as antimicrobial [33, 34] and as cardiovascular affecting

agents.
Therefore, in view of these important biological activities of both the Schiff bases and 4-

thiazolidinone derivatives and in continuation of our research program [35], we herein report the

synthesis of some new Schiff bases and 4-thiazolidinone derivatives incorporated by triazole moiety.
The newly synthesized compounds were tested for the antibacterial activity against representative gram-
positive and gram-negative bacteria. Out of which some of them have been

found to possess an interesting profile of pharmacological activity.
2. Experimental

2.1 General information

The melting points of all synthesized compounds were determined in open capillary tubes and are
uncorrected. The purity of all compounds was checked by TLC. IR spectra were recorded on Jasco FT-
IR-4100 in KBr disc. *HNMR spectra were recorded on a Varian As 400 MHz spectrometer in
DMSO-ds; chemical shifts (5) were in ppm relative to TMS and coupling constant (J) were expressed
in hertz (Hz). Mass spectra were recorded on a Macro mass spectrometer (Water) by electron-spray
method (ES). Elemental analysis was performed on Perkin-Elmer EAL-240 elemental analyzer.

2.2 General procedure for the synthesis of (Z2)-N-(4-(1H-1,2,4-triazol-1- yl)benzylidene)benzenamine
(3a)

An equimolar mixture of 4-(1H-1,2,4-triazol-1-yl) benzaldehyde 2 (1.0gm, 5mmol) and aniline

1a (0.53ml, 5mmol) in 10ml ethanol containing few drops of cat. sulphuric acid was refluxed for

5h. After completion of reaction (checked by TLC), the excess of solvent was removed on rotary
evaporator to yield solid which was washed with petroleum ether followed by crystallization from

ethanol.
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The compounds 3(a-j) were prepared by the above procedure. Their structures have been confirmed by
IR, *H NMR, mass spectra and elemental analyses.

2.3 General procedure for the synthesis of 2-(4-(1H-1,2,4-triazol-1-yl)phenyl)-3- phenylthiazolidin-4-
one (5a)

To a solution of imine 3a (0.5 gm, 1.5mmol) in dry toluene was added thioglycollic acid (0.28 gm, 3
mmol). The contents were refluxed for 6h until completion of the reaction. Excess solvent was removed
under reduced pressure and the residue treated with saturated solution of NaHCO 3, extracted with ethyl
acetate, dried with Na,SO, and solvent distilled off. The residue on recrystallization gave 4-
thiazolidinone. The compounds 5(a-j) were prepared by using the above procedure. Their structures have

been confirmed by IR, *H NMR and Mass spectra.

R, l/\l‘\N
/©/N cat. HZSO4 /@/
Ethanol Rz N:ﬁ
Ry
(11a-)) (12 a-j)
N/\ ’,\'/\
’ Ny
+ HS-CH,-coop 2y Toluene NgCH
Reflux 0%\/5
(12a-)) (13a-))

Table 1: Physical data of compounds 12(a-j) and 13(a-j)

Comp. No. R1 R2 R3 R4 Yield % M.P.
12a H H H H 80 141-143
12b H F F H 81 154-156
12¢ F F F H 60 126-128
12d F H F H 42 153-155
12e F Cl Cl H 82 149-151
12f H H F H 79 137-139
129 H H NO2 H 68 145-147
12h H H Br H 70 187-189
12i H NO2 H H 64 144-146
12j H H I H 65 172-174
13a H H H H 75 130-141
13b H F F H 72 150-151
13c F F F H 44 136-138
13d F H F H 70 159-160
13e F Cl Cl H 72 145-147
13f H H F H 56 138-139
13g H H NO2 H 55 155-157
13h H H Br H 69 187-189
13i H NO2 H H 61 148-150
13j H H I H 60 178-180
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2.4 Biological assay
Some of the synthesized compounds were screened for in vitro antibacterial activities against gram

positive and gram-negative bacteria. In gram positive bacteria, Staphylococcus aureus (S. aureus) and
Bacillus subtilis (B. subtilis) were used and in gram-negative Escherichia coli (E. coli) and Salmonella
typhi (S. typhi) were used against standard drugs Tetracycline and Ampicillin. The antibacterial
activities were carried out on nutrient agar with standard composition and by standard procedure of
paper disc method [36]. Petri dishes and necessary glasswares were sterilized in hot air oven (190°C,
45 min). The nutrient agar and saline (0.82% NaCl) were sterilized in autoclave (121°C, 15psi,
20min). Inoculum was prepared in sterile saline and optical density of all pathogens was adjusted to
0.10 at 625nm on hemito Spectrascan UV 2600 Spectrophotometer which is equivalent to 0.5
McFarland standards. The nutrient agar plates were prepared by pour plate method [37]. The sensitivity
of the compounds was tested by disc diffusion method (paper disc method). All the bacterial cells were
cultured in nutrient plates and the compounds to be tested were dissolved in DMSO solvent and were
soaked on paper discs.

The discs were placed into the plates and incubated at 37°C for 24h. The diameter in mm of

Zone of inhibition around each disc was measured by scale and the observed data of antimicrobial activity
of compounds and the standard drugs is given in Table 2. Among all the compounds screened 3a, 3c,
3e, 5a and 5b showed good antibacterial activity against gram positive bacteria and compound 3e, 3h,
5a, 5d and 5f showed good activity against gram—ve bacteria as comparable with that of standard drug
tested. So, result of all preliminary study indicated that the substituted (Z)-N-(4-(1H-1,2,4-triazol-1-
yl)benzylidene)benzenamine 3(a-j) and 2-(4-(1H-1,2,4- triazol-1- yl)phenyl)-3-phenylthiazolidin-4-one

5(a-prmotety—represent—a—new—class—ofpharmacophore-forbroad-spectrum-antimicrobial-activity.

Table 2: Antimicrobial activities of compounds 3(a-j) and 5(a-j)

Antimicrobial Activity
Gram positive Gram negative
S. aureus B. subtilis E. coli S. typhi
3a 21 23 20 21
3b 20 20 18 15
3c 23 21 19 18
3d 21 22 21 18
3e 25 23 22 24
3f 11 13 08 11
39 12 10 16 09
3h 21 18 25 27
3i 10 08 11 14
3j 15 11 14 12
5a 18 21 23 27
5b 21 20 17 15
5c 18 13 11 04
5d 15 17 24 26
5e 04 06 10 05
5f 20 18 25 27
5g 06 08 07 05
5h 12 10 06 08
5i 08 11 10 12
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5j 05 06 11 12
Tetracycline 35 30 27 25
Ampicillin 33 35 30 31

2.5 Conclusion

In summary, we have synthesized a series of triazole incorporated (Z)-N-(4-(1H-1,2,4-triazol-1-
yl)benzylidene)benzenamine and 2-(4-(1H-1,2,4-triazol-1-yl)phenyl)-3-phenylthiazolidin-4-one
derivatives and their antimicrobial activities have been evaluated. All the compounds demonstrated
potent inhibition against all the tested strains.
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