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ABSTRACT

A novel series of heterocyclic compounds N-(4-plt@ayol-2-yl)-2-(3-(pyridin-4-yl)-[1,2,4]triazoloB,4-
b][1,3,4]thiadiazol-6-yl)benzamide derivativés—j have been synthesized by the reaction of 4-amifpystdin-4-
yI)-4H-1,2 4-triazole-3-thiol3 and 2-((4-phenylthiazol-2-yl)carbamoyl)benzoic acid idatives 4a—j. Synthesized
heterocyclic compounds were characterized by eleahanalysis,'H NMR,**C NMR, FT-IR and LC-MS spectral
studies. Antibacterial activities of all the compds were studied against gram positive and granatieg bacteria
and antifungal activities of all the compounds wettedied against various fungi.

Keywords: heterocyclic compounds, isonicotinohydrazidamino-1,2,4-triazoles, triazolothiadiazoles, 4-
phenylthiazol-2-amine.

INTRODUCTION

Fused Heterocyclic compounds bearing triazolothizale nucleus have shown a wide range of pharmgicalo
properties such as antimicrobial [1], anti-inflamorg [2], anticonvulsant [3], anticancer [4], anbercular [5] and
antitumor activities [6]. Other heterocyclic detives say 4-phenylthiazol-2-amine also finds tharpiaceutical
properties [7]. Looking to the pharmacological impoce, it was thought to prepare heterocyclic coumpls which
possess comparable biological activity up to soxtend by introducing triazolothiadiazoles and antimazole
segments together. Literature survey reveals tiwdta single report was found in regarding theztiiathiadiazoles
arylthiazole-amide combined moieties. Hence theaimivork pertinent to this in this direction hasdm carried out
by us [8]. In continuation of this the present wedmprises the novel N-(4-phenylthiazol-2-yl)-2{{8idin-4-yl)-
[1,2,4]triazolo[3,4-b][1,3,4]thiadiazol-6-yl)benzdae containing 4-aryl-2-aminothiazole segment aswsh in
Scheme-1.
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Scheme 1: Synthesis of compounds 5a—j

MATERIALS AND METHODS

Materials and measurements

All common reagents and solvents including isomiased were as analytical grade. The 4-amino-Sejoyd-yl)-
4H-1,2,4-triazole-3-thiol (3) was prepared by metheported [10]. 4-arylthiazol-2-amines and thedridatization
into amide by treatment with phthalic anhydride wagied out by reported method [11,1@isted in Table-1)

Table-1

4-phenylthiazol-2-amine [11]

Derivatized producttiviPhthalic anhydride [12]

R

N
/
H2N4<S

R

(o 0
A
\N4</'

H
;
R

Where: R = -H, -CH, -CH;, -C;Hs, -OCH;, -Cl, -Br, -F, -NQ, -OH
Ru=-H, -H, -CH, -H, -H, -H, -H, -H, -H, -H

Alumina supported pre-coated silica gel 60 F254 tayer chromatography (TLC) plates were purchdezu the
E. Merck (India) Limited, Mumbai and were used teck purity of compounds and, to study the progodéshe
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reaction whereby TLC plates were illuminated undBtraviolet light (254 nm), evaluated in lapors and
visualized by spraying with Draggendorff's reagebblumn chromatography was performed on silica(§et120
mesh). LC-MS of all novel samples taken on LCMS®@&th Nexera UHPLC instrument. Infrared spectra{mR)
were obtained from KBr pellets in the range of 40000 cm* with a Perkin Elmer spectrum GX spectrophotometer
(FT-IR) instrument’H NMR and™C NMR spectra were acquired at 400 MHz on a Bri&kiR spectrometer
using DMSO-+; (residual peak a ~2.5 or ~ 39.5 ppm, 30K) as a solvent as well as TMS an internal refegenc
standard. Micro analytical (C, N, H) data was aledi by using a Perkin—Elmer 2400 CHN elementalyaeal The
melting points were checked by the standard oppitlasy method and were uncorrected.

Synthesis of 5a-j

Compounds 5a-j were synthesized by the generaladeagiven below.

An equimolar mixture (0.10 mol) of 4-amino-5-subsgtd-3-merapto-(4H)-1,2,4-triazoles (2) and 2-((4-
phenylthiazol-2-yl)carbamoyl)benzoic acid (Tableiiphosphorus oxychloride (10 mL) was refluxed Ton. The
reaction mixture was cooled to room temperature tweth gradually poured onto crushed ice with stiyriThe
mixture was allowed to stand for 5 h. The solidcjpitates separated out was filtered, treated diliite sodium
hydroxide solution and washed thoroughly with celdter. The compound obtained was purified by column
chromatography, air-dried and recrystallized fratmaaol. Products were designated5as and characterized by
elemental, IR, NMR, CMR and LC-MS analyses.

N-(4-phenylthiazol-2-yl)-2-(3-(pyridin-4-yl)-[1,2#iazolo[3,4-b][1,3,4]thiadiazol-6-yl)benzamid&§)

Compound 5a (M. Wt. 481.55g) was obtained in 63%ldyas a dark brown color solid; mp > 250 °C (/&)
NMR: § 9.17 (s, 1H, -NH-), 7.91, 8.76 (m, 4H, pyriding&)53-8.08 (m, 4H, Ar-H), 7.43, 7.54, 7.75 (m, 5H:1),
7.67 (s, 1H, thiazol)**C NMR: § 174.5 (-N=C-S-), 167.8 (-N=C-S-), 164.1 (-N=C-3$4.6 (-C=0), 151.3 (-N=C-
N-), 149.6 (-N=C-C-,Py), 121.7, 134.5, 149.6 (Pyr&), 127.4, 127.9, 128.7, 131.7, 132.8, 135.6 H\r-105.4,
150.1 (Thiazole), 127.3, 128.9, 129.4, 133.2 (Ar-AT-IR: v 3072 (-C-H=Aromatic stretching), 1683 (-C=0
stretching), 1536 (-C=C- stretching), 1235 (-N-N=sfretching), 694 (-C-S-C- = triazolo-thiadiazote)i*; LC-MS
m/z481.08 [M—H]+, (M=481.55); Anal. Calcd for,g1sN,O0S,: C 59.86, H 3.14, N 20.36, S 13.32% Found: C
59.83, H 3.11, N 20.32, S 13.30%

2-(3-(pyridin-4-yl)-[1,2,4]triazolo[3,4-b][1,3,4]thadiazol-6-yl)-N-(4-(p-tolyl)thiazol-2-yl)benzamidgb)
Compoundsb (M. Wt. 495.09 g) was obtained in 68% vyield asaakdbrown color solid; mp > 250 °C (ded)
NMR: § 9.14 (s, 1H, -NH-), 7.96, 8.79 (m, 4H, pyriding)51-8.06 (m, 4H, Ar-H), 7.25, 7.65 (m, 4H, Ar-)32
(s, 3H, -CH), 7.64 (s, 1H, thiazol)13C NMR: 5 174.9 (-N=C-S-), 164.5 (-N=C-S-), 164.3 (-N=C-Stp4.3 (-
C=0), 151.7 (-N=C-N-), 149.3 (-N=C-C-,Py), 121.48418, 149.4 (Pyridine), 127.4, 128.3, 128.8, 1313R.6,
135.4, (Ar-H), 125.3, 129.3, 130.4, 131.5 (Ar-HQ517, 150.3 (Thiazole), 21.5 (-CH3); FT-IR: 3076 (-C-
H=Aromatic stretching), 1688 (-C=0 stretching), 4§3C=C- stretching), 1233 (-N-N=C- stretching) 869C-S-C-
= triazolo-thiadiazole) city LC-MS m/z496.1[M—H]+, (M=495.5); Anal. Calcd for £H:-N;O0S;: C 60.59, H 3.46,
N 19.78, S 12.94%. Found: C 60.54, H 3.42, N 195752.91%.

N-(4-(3,4-dimethylphenyl)thiazol-2-yl)-2-(3-(pyridi4-yl)-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazol-6hpenzamide

(5¢)

Compoundsc (M. Wt. 509.6g) was obtained in 65% yield as akdaown color solid; mp > 250 °C (de¢cH NMR:
89.12 (s, 1H, -NH-), 7.92, 8.79 (m, 4H, pyridiné)54-8.06 (m, 4H, Ar-H), 7.14, 7.44, 7.62 (m, 3H;A), 2.36 (s,
3H, -CH), 2.39 (s, 3H, -Ch), 7.69 (s, 1H, thiazol); 13C NMR:174.7 (-N=C-S-), 167.4 (-N=C-S-), 164.5 (-N=C-
S-), 164.3 (-C=0), 151.6 (-N=C-N-), 149.7 (-N=C®y), 121.4, 134.7, 149.7 (Pyridine), 127.5, 128.28.9,
131.7, 132.2, 135.4 (Ar-H), 122.4, 129.2, 129.7.43136.6, 137.8 (Ar-H), 105.1, 150.5 (Thiazols,6 (-OCH3),
19.4 (-OCH3); FT-IRv» 3071 (-C-H=Aromatic stretching), 1684 (-C=0 sthétg), 1533 (-C=C- stretching), 1236
(-N-N=C- stretching), 693 (-C-S-C- = triazolo-thiadole) cn; LC-MS m/z509.1[M—H]+, (M=509.6); Anal. Calcd
for C,eH19N70Sy: C 61.28, H 3.76, N 19.24, S 12.58%. Found: CB123.73, N 19.22, S 12.56%.

N-(4-(4-ethylphenyl)thiazol-2-yl)-2-(3-(pyridin-41n{1,2,4]triazolo[3,4-b][1,3,4]thiadiazol-6-yl)bemamide(5d)
Compound5d (M. Wt. 509.6g) was obtained in 66% yield as atigrown color solid; mp > 250 °C (dec}
NMR: § 9.16 (s, 1H, -NH-), 7.98, 8.73 (m, 4H, pyriding&)57-8.07 (m, 4H, Ar-H), 7.38, 7.79 (m, 3H, Ar-H)25,
2.56 (m, 5H, -GHs), 7.62 (s, 1H, thiazol); 13C NMR::174.5 (-N=C-S-), 164.3 (-N=C-S-), 167.8 (-N=C-3:4.2
(-C=0), 151.5 (-N=C-N-), 149.6 (-N=C-C-,Py), 121134.4, 149.6 (Pyridine), 127.3, 128.1, 128.7, 33132.8,
135.8 (Ar-H), 125.5, 129.4, 130.6, 144.7 (Ar-H),51% 150.3 (Thiazole), 14.4, 28.6, ¢G); FT-IR: v 3074 (-C-
H=Aromatic stretching), 1687 (-C=0 stretching), 233C=C- stretching), 1238 (-N-N=C- stretching),169C-S-C-
= triazolo-thiadiazole) city LC-MS m/z509.1[M—H]+, (M=509.6); Anal. Calcd for gH:N;OS;: C 61.28, H 3.76,
N 19.24, S 12.58%. Found: C 61.25, H 3.72, N 192212.55%.
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N-(4-(4-methoxyphenyl)thiazol-2-yl)-2-(3-(pyridiry#-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazol-6-yl)lenzamid€5e€)

Compound5e (M. Wt. 511.6g) was obtained in 65% vyield as dtigrown color solid; mp > 250 °C (dec}

NMR: 6 9.18 (s, 1H, -NH-), 7.93, 8.77 (m, 4H, pyriding)52-8.02 (m, 4H, Ar-H), 7.08, 7.57 (m, 4H, Ar-F3 36
(m, 3H, -OCH), 7.66 (s, 1H, thiazol); 13C NMR;: 174.9 (-N=C-S-), 164.7 (-N=C-S-), 167.5 (-N=C-Stp4.6 (-
C=0), 151.8 (-N=C-N-), 149.3 (-N=C-C-,Py), 121.3412, 149.3 (Pyridine), 127.9, 128.4, 128.6, 13132.9,
135.4 (Ar-H), 114.2, 125.1, 128.5, 160.8 (Ar-H),514 150.5 (Thiazole), 55.6 (-OCH); FT-IR: 3076 (-C-
H=Aromatic stretching), 1688 (-C=0 stretching), 283C=C- stretching), 1224 (-N-N=C- stretching) 669C-S-C-
= triazolo-thiadiazole) cih LC-MS m/z511.1[M—H]+, (M=511.6); Anal. Calcd for gH;N;O,S,: C 58.69, H 3.35,
N 19.17, S 12.54%. Found: C 58.66, H 3.32, N 195152.51%.

N-(4-(4-chlorophenyl)thiazol-2-yl)-2-(3-(pyridin-#)-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazol-6-yl)bazamidg5f)
Compoundsf (M. Wt. 516.0g) was obtained in 68% yield as atigrown color solid; mp > 250 °C (de¢y NMR:

8 9.11 (s, 1H, -NH-), 7.95, 8.71 (m, 4H, pyriding)61-8.07 (m, 4H, Ar-H), 7.59, 7.93 (m, 4H, Ar-H)63 (s, 1H,
thiazol); 13C NMR:3 174.7 (-N=C-S-), 164.5 (-N=C-S-), 167.2 (-N=C-Stp4.6 (-C=0), 151.7 (-N=C-N-), 149.9
(-N=C-C-,Py), 121.4, 134.6, 149.9 (Pyridine), 127.88.3, 128.9, 131.7, 132.4, 135.5 (Ar-H), 12829.8, 131.5,
134.9 (Ar-H), 105.2, 150.7 (Thiazole); FT-IR:3076 (-C-H=Aromatic stretching), 1686 (-C=0 sthétg)), 1539 (-
C=C- stretching), 1238 (-N-N=C- stretching), 682-8-C- = triazolo-thiadiazole) ¢ LC-MS m/z515.0[M—H]+,
(M=516.0); Anal. Calcd for gH14CIN;OS,: C 55.86, H 2.73, N 19.00, S 12.43%. Found: C3582.71, N 18.98,
S 12.41%.

N-(4-(4-bromophenyl)thiazol-2-yl)-2-(3-(pyridin-4n1,2,4]triazolo[3,4-b][1,3,4]thiadiazol-6-yl)bemamide(5g)
Compound5g (M. Wt. 560.4g) was obtained in 67% yield as akdamown color solid; mp > 250 °C (dect4
NMR: § 9.14 (s, 1H, -NH-), 7.98, 8.73 (m, 4H, pyridin&)55-8.02 (m, 4H, Ar-H), 7.62, 7.77 (m, 4H, Ar-H)68
(s, 1H, thiazol); 13C NMRS 174.3 (-N=C-S-), 164.6 (-N=C-S-), 167.4 (-N=C-3$4.8 (-C=0), 151.2 (-N=C-N-),
149.3 (-N=C-C-,Py), 121.6, 134.7, 149.3 (Pyriding)y.7, 128.1, 128.7, 131.2, 132.8, 135.7 (Ar-F23.4, 128.5,
132.2, 132.7 (Ar-H), 105.6, 150.8 (Thiazole); FT-IR3066 (-C-H=Aromatic stretching), 1688 (-C=0O sthig),
1529 (-C=C- stretching), 1233 (-N-N=C- stretchingp8 (-C-S-C- = triazolo-thiadiazole) &nLC-MS m/z
560.1[M—H]+, (M=560.4); Anal. Calcd for £H;,BrN;OS;: C 51.43, H 2.52, N 17.49, S 11.44%. Found: C B1H}
2.51,N 17.47, S 11.42%.

N-(4-(4-fluorophenyl)thiazol-2-yl)-2-(3-(pyridin-yh-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazol-6-yl)bazamideg5h)
Compound5h (M. Wt. 499.5g) was obtained in 65% vyield as akdamown color solid; mp > 250 °C (dec
NMR: 6 9.19 (s, 1H, -NH-), 7.94, 8.76 (m, 4H, pyriding)53-8.03 (m, 4H, Ar-H), 7.3@.13 (m, 4H, Ar-H), 7.68
(s, 1H, thiazol) 13C NMR:$ 174.1 (-N=C-S-), 164.4 (-N=C-S-), 167.7 (-N=C-3:4.3 (-C=0), 151.2 (-N=C-N-),
149.3 (-N=C-C-,Py), 121.5, 134.2, 149.3 (Pyriding)7.4, 128.1, 128.7, 131.4, 132.8, 135.6 (Ar-H%.Z, 128.5,
130.4, 162.7 (Ar-H), 105.4, 150.7 (Thiazole); FT-IR3068 (-C-H=Aromatic stretching), 1684 (-C=0O sthing),
1520 (-C=C- stretching), 1237 (-N-N=C- stretchingp1 (-C-S-C- = triazolo-thiadiazole) &¢inLC-MS m/z
499.1[M—H]+, (M=499.5); Anal. Calcd for £H14,FN;OS;: C, 57.70, H 2.82, N 19.63, S 12.84%. Found: C6%,7
H 2.80, N 19.61, S 12.82%.

N-(4-(4-nitrophenyl)thiazol-2-yl)-2-(3-(pyridin-4By[1,2,4]triazolo[3,4-b][1,3,4]thiadiazol-6-yl)bemamide(5i)
Compoundbi (M. Wt. 526.5g) was obtained in 64% yield as adamown color solid; mp > 250 °C (de¢d NMR:

8 9.13 (s, 1H, -NH-), 7.98, 8.77 (m, 4H, pyriding&)51-8.06 (m, 4H, Ar-H), 8.06, 8.33 (m, 4H, Ar-H66 (s, 1H,
thiazol} 13C NMR:3 174.7 (-N=C-S-), 164.5 (-N=C-S-), 167.9 (-N=C-Sp4.2 (-C=0), 151.6 (-N=C-N-), 149.8
(-N=C-C-,Py), 121.7, 134.4, 149.8 (Pyridine), 127.38.4, 128.8, 131.6, 132.7, 135.9 (Ar-H), 12426.8, 139.5,
147.3 (Ar-H), 105.2, 150.6 (Thiazole); FT-IR3067 (-C-H=Aromatic stretching), 1689 (-C=0 sthatg), 1522 (-
C=C- stretching), 1238 (-N-N=C- stretching), 696-6-C- = triazolo-thiadiazole) ¢f LC-MS m/z526.1[M—H]+,
(M=526.5); Anal. Calcd for GH14NgO3S,: C 54.74, H 2.68, N 21.28, S 12.18%. Found: C3472.67, N 21.26, S
12.15%.

N-(4-(4-hydroxyphenyl)thiazol-2-yl)-2-(3-(pyridinyl)-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazol-6-yl)lenzamid€5))
Compoundsj (M. Wt. 497.6g) was obtained in 67% yield as &tigrown color solid; mp > 250 °C (de¢H NMR:

8 9.16 (s, 1H, -NH-), 7.97, 8.78 (m, 4H, pyridiné)56-8.06 (m, 4H, Ar-H), 6.83, 7.47 (m, 4H, Ar-t)39 (s, 1H, -
OH), 7.64 (s, 1H, thiazgl)13C NMR:§ 174.5 (-N=C-S-), 164.2 (-N=C-S-), 167.9 (-N=C-Stp4.1 (-C=0), 151.3
(-N=C-N-), 149.7 (-N=C-C-,Py), 121.8, 134.7, 149Pyridine), 127.1, 128.4, 128.7, 131.4, 132.9, 13&r-H),
116.8, 125.8, 128.3, 158.9 (Ar-H), 105.8, 150.7igkble); FT-IR:v 3062 (-C-H=Aromatic stretching), 1686 (-C=0
stretching), 1524 (-C=C- stretching), 1234 (-N-N=gfretching), 693 (-C-S-C- = triazolo-thiadiazote)i*; LC-MS
m/z497.1[M-H]+, (M=497.6); Anal. Calcd for £H:sN;O,S,: C 57.94, H 3.04, N 19.71, S 12.89%. Found: C37.9
H 3.02, N 19.70, S 12.87%.
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RESULTS AND DISCUSSION

Synthesis of compounds 5a—j

To the best of our knowledge, compours-j has not been reported previously. The characterizaf the
reaction product provided the first unambiguousopaf the successful synthesis of N-(4-phenylthigzgl)-2-(3-
(pyridin-4-yI)-[1,2,4]triazolo[3,4-b][1,3,4]thiadol-6-yl)benzamide derivatives. Elemental analysef all
compounds was in good agreement with proposedtsatasc as mentioned in scheme 1. The structuredl of a
compounds were consistent with the FT-IRNMR, *C NMR and LC-MS.

IR spectral features provide valuable informatiegarding the nature of functional group attachddIfforder to
study the bonding mode of compound 3 to the comgdaaij, the IR spectrum of compound 3 was compaiiéa
the spectra of compound 5a-j. Considerable difiegerio be expected were observed. The FT—IR specifba—j
showed the most relevant peaks of triazolo-thiad@zring. The band around 1680 ¢tnand 1533 cm
corresponding respectively to —C=N stretching a@dC— stretching. The band around 1230"a@nd 688 crit
corresponding respectively to —N-N=C- banding a@3-S—C— banding indicating the formation of triazolo
thiadiazole derivatives.

Inspection of IR spectra of 5a-j, 3 and 4a-g revahscernible differences. The important band due-@OOH
group of 4a-g appeared [9] at 1680 taimost disappeared in IR spectra of 5a-j. The balgsto —NHand —SH
groups observed [9] in the spectrum of 3 are almasished in the IR spectra of 5a-j.

The 'H NMR spectra of 5a-g are identical in almost apects. Only new signal due to substitution grosip i
appeared at its respectable position e.g. 5b, &c5& and 5j. Other detail data of each compouadhegsented in
experimental section. All the data suggest theipted structure shown in scheme-1.

The expected structure was thus clearly verifiedhgyspectroscopic analysis which indicated morethe absence
of any detectable impurity, particularly of the twemgents used to prepare 5a—j. which again sugapost the LC-
MS Spectral features.

WES HSA BST BEC
50

40 -

0 -

20 -

Zone of Inhibition

10 4

Sa sk Sc 5d Se 5f Sg 5h Si 5 Cipro-
floxacin

Figure 1: Antibacterial activity of compounds 5a—j

Biological activity

Antibacterial activity

Based on the data from the antibacterial studiesnagboth Gram—positive and Gram—negative battstiains
(Figure 1), the following observations can be madlecompounds (5a—j) exhibited antibacterial aityivagainst
both Gram—positive and Gram—negative bacteriainstraith zones of inhibition (ZOIl) ranging from 28m to 45
mm (Figure 2). Among the analogs 5a—j, compoundZ&ilgs; = 43 mm, ZOky = 44 mm, ZOkn = 43 mm,
ZOl[gc; = 45 mm)and compound 59 (Z@k; = 41 mm, ZOka = 42 mm, ZOky = 40 mm, ZOk¢ = 43 mm) was
identified as a potent antibacterial agent agaalisGram-positive and Gram-negative bacterial sgalCompound
5h (ZOlgs) = 39 mm, ZOka = 40 mm, ZOky = 38 mm, ZOkc = 41 mm), compound 5c (Zfg4 = 36 mm,
ZOlisp = 38 mm, ZOky = 36 mm, ZOkg = 39 mm) and compound 5d (€ = 34 mm, ZOks = 36 mm,
Z0list = 33 mm, ZOfk¢; = 37 mm) had good antibacterial activity against bactettigdiss. Compound 5b (Z@J;
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=32 mm, ZOky = 34 mm, ZOky = 31 mm, ZOk; = 35 mm), compound 5e (Z@4) = 30 mm, ZOky = 32 mm,
ZO0lisp = 29 mm, ZOfk¢ = 33 mm) and compound 5a (4£3| = 28 mm, ZOky = 30 mm, ZOky = 27 mm,
ZOlgq = 31 mm) also had comparable antibacterial agtagfainst bacterial strains. Compounds 5i and bijbébed
less antibacterial activityCompounds 5a—j exhibited less antibacterial agtigs$ compare to standard antibiotic

drug, ciprofloxacin (ZQkg = 45 mm, ZOka) = 46 mm, ZOky; = 45 mm, ZOfk¢; = 47 mm).

E53 m5b m5c m5d m5e m5f m5g mSh 5i m5 mCpro-
floxacin

50 7

e
=
it

Zone of Inhibition

10 4

Figure 2: Comparative antibacterial activity of conpounds 5a—j

mPE mET B NS TS

Zone of Inhibition

-

58 5Sb S 5d 5e 5 5g 5h Si 5] Ketoco-
nazole

Figure 3: Antifungal activity of compounds 5a—j

Antifungal activity:

Based on the screening data from the antifungaliestu(Figure 3), the following observations cannbade. All
compounds (5a—j) exhibited antifungal activity agaidifferent fungal strains (Figure 4). Among #rmalogs 5a—j,
compound 5f (ZQpg = 38 mm, ZOkr = 40 mm, ZOkg; = 39 mm, ZGkg = 37 mm) andCompound 5g (ZQdg =

36 mm, ZOjgr; = 38 mm, ZOks; = 37 mm, ZOks = 35 mm) was found more active against all furgjedins.
Compound 5h (ZQdg = 34 mm, ZOky = 36 mm, ZOks = 35 mm, ZOkg = 33 mm) compound 5¢ (ZQJE]

32 mm, ZOJgr; = 34 mm, ZOhs; = 33 mm, ZGOfkg = 32 mm) and compound 5d (Z&4 = 30 mm, ZOky =

mm, ZOls; = 31 mm, ZOfg = 30 mm) also had good antifungal activity agaiinsigal strains. Compound 5b
(ZOlpg; = 28 mm, ZOkr = 30 mm, ZOhs); = 29 mm, ZOks; = 27 mm), compound 5e (Z@4 = 26 mm, ZO[lm =
28 mm, ZOjyg; = 27 mm, ZOfg = 25 mm) and compound 5a (4£2| = 25 mm, ZOkq = 26 mm, ZOkg =

mm, ZOks; = 23 mm) also had comparable antifungal activigiiast bacterial strains. Compounds 5i and 5j
exhibited less antifungal activity. All compoundsagj) exhibited less antifungal activity as comptrestandard
antibiotic drug, ketoconazole (Z@4 = 40 mm, ZOky = 42 mm, ZOjs = 41 mm, ZOkg = 39 mm).
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Figure 4: Comparative Antifungal activity of compounds 5a—j

Biological activity

Antibacterial activity (in vitro)

Compounds (5a—j) were screened for in vitro antdydal activity against Gram-positive bacteriabgts Bacillus
subtilis [BS] andStaphylococcus aureySA]) and Gram-negative bacterial straif@almonella typhimuriuniST]
andEscherichia col{EC] ) utilizing the agar diffusion assay [13-1Zhe wells were dug in the media with the help
of a sterile metallic borer. Recommended concdotraf100 pl) of the test sample (1 mg/mL in DMSO) was
introduced in the respective wells. Other wells demented with DMSO and reference antibacterialgdru
ciprofloxacin were served as negative and posttivatrols, respectively. The plates were incubatechédiately at
37°C for 24 hours. Activity was determined by meaguthe diameter of zones showing complete intbi{mm).
Growth inhibition was compared with the standardgdin order to clarify any participating role oM3O in the
biological screening, separate studies were cawigdwith the solutions alone of DMSO and they sbdwo
activity against any bacterial strains.

Antifungal activity (in vitro)

Compounds (5a—j) were also examined for antifuraglvity against different fungal strains, i.Benicillium
expansumPE], Botryodiplodia theobromagBT], Nigrospora sp.[NS], Trichothesium sp[TS]. The antifungal
drug, ketoconazole was used as a positive comtrglfungal screening for compounds (5a—j) and pesitontrol
was performed at a recommended concentration. dimgaf strains were grown and maintained on poteidrdse
agar plates. The cultures of the fungi were pufifiyy single spore isolation technique. Each comgai@a—j) in
DMSO solution was prepared for testing against sgmrmination of each fungus. The fungal cultustgd were
inoculated and incubated at 25+ 2°C for 48 h. Thateg were then observed and the diameters of dhe of
inhibition (in mm) were measured. The percentadgbition for fungi was calculated after five daysing the
formula given below:

Percentage of inhibition = 100(X-Y) / X

Where, X = Area of colony in control plate
Y = Area of colony in test plate

CONCLUSION

A novel series of heterocyclic compounds N-(4-pliigzol-2-yl)-2-(3-(pyridin-4-yl)-[1,2,4]triazold},4-
b][1,3,4]thiadiazol-6-yl)benzamide derivativés—] have been duly synthesized and characterized bécttrial
activities were studied against gram positive amdng negative bacteria and antifungal activitiesatif the
compounds were studied against various fungi.dlcompounds were found biologically active.
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