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ABSTRACT

To synthesize various new 1,24-Ttriazole derivatives and evaluating them for their Anti-inflammatory and
antimicrobial Activity. Therefore, the discovery of new safer Anti-inflammatory and antimicrobial drugs represents
a challenging goal for this research area. The synthesized compounds 1,2,4-Triazole have showed good positive
effects as Anti-inflammatory and antimicrobial agents. Anti-inflammatory and antimicrobial activities of test
compounds at compared to standard drugs.
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INTRODUCTION

Now a day’s research is concentrated towards theduaction of new and safe therapeutic agents ificall

importance. The heterocyclic are enjoying their ami@nce as being the center of activity. The tlezwcleus is
one of the most important and well known heteraeyalvhich is a common and integral feature of aewarof

natural products and medicinal agents. Triazole @hdidiazole constitute an important class for neémig

development in order to discover an effective coammmbagainst multi drug resistant microbial infenti®\ large
number of heterocyclic compounds containing a sytrioe  1,2,4-triazole ring are associated witlvedse
pharmacological activities such as antivifal antimicrobiaf® , anti-Inflammatory®® and anti tumdf. The

Triazole derivative possess a wide a range of pheoingical such as analgesft; local anestheticS!, anti

convulsarit?, anti neoplastit”, anti malaridt? , anti viral™ , anti proliferativé”, and anti cancer activities"

The broad and potent activity of triazole and tldgrivatives has established them as pharmacolbgggnificant.

The basic heterocyclic rings present in the varimeslicinal agents are 1,2,4-triazole. A large vauoh research
has been carried out on triazole and their dexigati which has proved the pharmacological impoganfcthis
heterocyclic nucleus.

MATERIALSAND METHODS

All the reagents and solvents used in the synthesik were of laboratory grade and procured from Hbe
Chemicals and Sigma Aldrich India.A new class ad2,4-Triazole have been synthesized from Biphenyl 4-
carboxylic acid on treatment with various chemic&lsynthesized 3-(biphenyl-4-yl)-4-phenyl-1H-1,2rzole-
5(4H)-thione  derivatives. The synthesized compsumgere characterized by FTIR, 1H-NMR and mass
spectrometry. The Anti-inflammatory activity of tasompounds was determined by Carrgenan induced pagv
edema inhibition method. The antimicrobial Activitiudies were carried out for the synthesized camgs which
were also evaluated against the representativel par&aphylococcus aureus andBacillus subtilis gram positive
Escherichia coli andPseudomonas aeroginosa gram negative bacteria.
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1. Synthesisof 1,2,4-triazole was similar to describein the literature ™.

General procedurefor the synthesis of 3-(biphenyl-4-yl)-4-phenyl-1H-1,2,4-triazole-5(4H)-thione derivatives
(R1-R12).

A mixture of corresponding 2-(biphenyl carbonyl)plenyl hydrazine carbothioamide (10mmole) in eth&@ml)
was dissolved in 4N aq. Sodium hydroxide solutidmlj resulting in the formation of clear solutidrhe reaction
mixture was refluxed for 4-6 hr on water bath, camecated cooled and filtered. The ph was filtratesvadjust
between 5 and 6 with acetic acid and kept asidé-#hr. The solid separated filtered, washed wiglter, dried and
recrystalysed from ethanol (R1-R12).

R1-3-(biphenyl-4-yl)-4-phenyl-1H-1,2,4-triazol e-5(4H)-thione

IR (y max cm?): 2947 (C-H), 1254 (C=S), 1615 (C=NHNMR (300 MHz, CDC}, § ppmA): 7.06-7.58 (m, 14,
aromatic), 12.61 (S,1H,NH)MS: m/z 329 (M). Anal. Cacld. For gH:sN3sS: C,72.92; H,4.59; N,12.59 Found
C,72.90; H,4.57; N,12.58

R2- 4-benzyl-3-(biphenyl-4-yl)-1H-1,2,4-triazole-5 (4H)-thione.

IR (y max cm?): 2932 (C-H ), 1252 (C=S), 1610 ( C=NHNMR (300 MHz, CDC},  ppm ): 6.88-7.65 (m, 14,
aromatic ), 12.47 (S,1H,NH)MS: m/z 343 (M). Anal. Cacld. For GHq;N3S: C,73.44; H,4.99; N,12.23, S,9.31
Found C,73.46; H,4.97; N,12.21; S,9.30.

R3- 3-(biphenyl-4-yl)-4-(4-chloro phenyl)-1H-1,2,4-triazole-5(4H)-thione

IR (y max cm?): 2914 (C-H ), 1249 (C=S), 1606 ( C=NHNMR (300 MHz, CDC},  ppm ): 6.78-7.89 (m, 13,
aromatic ), 12.59 (S,1H,NHMS: m/z 364 (M), 365 (M +1), Anal. Cacld. For £H.4CIN;S : C,66.02; H,3.88;
N,11.55, Found C,66.04; H,3.86; N,11.50.

R4-3-(biphenyl-4-yl)-4-(4-methyl phenyl)-1H-1,2,4-triazole-5(4H)-thione

IR (y max cm?): 2922 (C-H ), 1258 (C=S),1568 ( C=N'ANMR (300 MHz, CDC}, 6 ppm ): 6.81-7.52 (m, 13,
aromatic), 12.64 (S,1H,NH2.17 (S,3H,CH). MS: m/z 343 (M),Anal. Cacld. For GH3;N3S : C,73.44; H,;4.99;
N,12.23 Found, C,73.40; H,;4.97; N,12.20.

R5- 3-(biphenyl-4-yl)-4-(2-methoxyphenyl)-1H-1,2,4-triazole-5(4H)-thione

IR (y max cm?): 2935 (C-H ), 1255 (C=S),1608 ( C=N ), 1240 (G=-; ‘HNMR (300 MHz, CDC}, 6 ppm ):
6.83-7.54 (m, 13, aromatic), 12.46 (S,1H,NBR)L9 (S,3H,0CH) MS: m/z 359 (M), Anal. Cacld. For &H;/N;
0S:C,70.17; H,;4.77; N,11.69; Found C,70.164H5; N,11.67.

R6-  3-(biphenyl-4-yl)-4-(4-methoxyphenyl)-1H-1,2,4-triazol e-5(4H)-thione

IR (y max cm?): 2936 (C-H ),1253 (C=S), 1601 ( C=N $HNMR (300 MHz, CDC}, & ppm ): 7.08-7.51 (m, 13,
aromatic ), 12.54 (S,1H,NHR.18 (S,3H,0CH. MS: m/z 359 (M). Anal. Cacld. For gH;;N;0S: C,70.17;
H,4.77; N,11.69 Found C,70.15; H,4.75; N,11.71.

R7- 3-(biphenyl-4-yl)-4-(4-fluoro phenyl)-1H-1,2,4-triazole-5(4H)-thione

IR (y max cm?): 2919 (C-H),1251 (C=S), 1616 (C=N }.HNMR (300 MHz, CDC}, § ppm): 7.11-7.52 (m, 13,
aromatic), 12.67 (S,1H,NH)MS: m/z 347 (M), 348 (M'1), Anal. Cacld. For £H, FN5;S: C,69.14; H,4.06;
N,5.46 Found C,69.19; H,4.16; N,5.43

R8-3-(biphenyl-4-yl)-4-(2,4-dichlorophenyl)-1H-1,2,4-triazole-5(4H)-thione

IR (y max cm?): 2946 (C-H ),1253 (C=S)1613 ( C=N }:HNMR (300 MHz, CDC},5 ppm ): 7.04-7.58(m, 12,
aromatic ) 12.63 (S,1H,NH).. MS: m/z 398 (M), 400 (M" +2). Anal. Cacld. For £H:sCLN;S: C, 60.31; H,
3.29; N,10.55, Found C,60.33; H,3.28; N,10.53.

R9- 3-(biphenyl-4-yl)-4-(3-methoxyphenyl)-1H-1,2,4-triazole-5(4H)-thione

IR (y max cm?): 2928 (C-H ),1252 (C=S)1611 ( C=N )*HNMR (300 MHz, CDC}, 6 ppm ): 7.16-7.78m, 13,
aromatic ) 12.59 (S,1H,NHMS: m/z 359 (M). Anal. Cacld. For &H;;N;0S: C,70.17; H,4.77; N,11.69 Found
C,70.15; H,4.78; N,11.68.

R10- 3-(biphenyl-4-yl)-5-thioxo-1H-1,2,4-triazole-4(5H)-yl ) (phenyl )methaone

IR (y max cm?): 2935 (C-H ),1256 (C=S)1509 ( C=N )*HNMR (300 MHz, CDC}, 6 ppm ): 7.26-7.68m, 14,
aromatic ) 12.50 (S,1H,NHMS: m/z 357 (M). Anal. Cacld. For &H1sN;OS: C,70.57; H,4.23; N,11.76 Found
C,70.59; H,4.25; N,11.78.

138
www.scholar sresear chlibrary.com



Rakesh Kumar et al Der Pharma Chemica, 2014, 6 (1):137-143

R11- 3-(biphenyl-4-yl)-4-(4-nitrophenyl)-1H-1,2,4-triazole-5(4H)-thione

IR (y max cm?): 2940 (C-H ),1247 (C=S)1610 ( C=N )>*HNMR (300 MHz, CDC}, 6 ppm ): 7.09-7.68(m, 13,
aromatic ) 12.57 (S,1H,NHWMS: m/z 374 (M), Anal. Cacld. For £H..N40,S: C,64.16; H,3.77; N,14.96 Found
C,64.18; H,3.78; N,14.94.

R12- 3-(biphenyl-4-yl)-4-(2-chloro-5-(trifluoro methyl) phenyl)-1H-1,2 4-triazole-5(4H)-  thione.

IR (y max cm?): 2931 (C-H ),1252 (C=S)1610 ( C=N ) HNMR (300 MHz, CDC}, 5 ppm ):6.86-7.48(m, 12,
aromatic ) 12.62 (S,1H,NH).MS: m/z 331 (M), 333 (M +2). Anal. Cacld. For C21H13CIF3N3S: C,58.40;
H,3.03; N,9.73 Found C,58.42; H,3.06; N,9.71.

2.Characterization

The Melting points were determined in open capillarpewand are uncorrected. Infra red spectra werededoon
Perkin Elmer spectrum spectrophotometeiNMR spectra were run on BRUCKER spectrometer (38@Musing
TMS as internal standard. Elemental analyses wairggdusing Carbo Erba 1106 CHN analyses. The pssgréthe
reaction was monitored by thin layer chromatograminy TLC silica gel plates. The purity of syntheslize
compounds was as curtained by TLC on silica geh @arious solvent systems using lodine vapors &sctieg
agents.

3. Study of anti-inflammatory and antimicrobial activities

Anti-inflammatory activity was evaluated using Gmmnnan Induced oedema in rat paw as per methoah diye
winter et al*”). The animals were allocated into twelve groupsaté group received only 0.5% sodium carboxyl
methyl cellulose (CMC) solution. Carrgennan solut{0.1% in sterile 0.9% Nacl solution) in a voluwie0.1 ml
was injected subcutaneously into the sub-planigoneof the right hind paw of each rat. The voluaigpaw was
measured with a plethysmometer at O hour immedgiatfiér injected Carrgennan; the same procedurereyssated
at 1 hour, 3hour and 4 hour. The percentage inbibdf paw edema was calculated to the followingagipn.

% anti-inflammatory activity = (1-Vt / VC ) x 10@vhere Vt represent mean paw volume in test groutsfand
V¢ correspond to mean paw volume in control grourats.

Antimicrobial Activity:

Antimicrobial activities of the synthesized compdsaragainst two Gram-positive bacter@aphylococcus aureus

& Bacillus subtilis), two Gram-negative bacterigscherichia coli and Pseudomonas aeroginosa) were expressed as
zone of inhibition values in mM®*°l The zone of inhibition values were determinedchp plate agar diffusion
methodZone of inhibition values of the synthesized commsiand the standard drugs, Ofloxacin were compared
at concentration of 100 pg/ml. The stock solutiafisthe compounds were prepared in dimethyl sulpdexi
(DMSO0) as solvent which was also used as control.

Table- 1.: Anti-inflammatory Activity (% Inhibition) of Test Compounds

% Inhibition
Compound Cod 0 hr 1lhr 3hr 4hr
R1 5.38 8.20| 11.58 14.88
R2 27.69| 26.11 33.12 43.95
R3 26.89| 29.10 27.14 26.10
R4 31.53| 29.10 33583 58.24
R5 21.20| 21.25 2232 2450
R6 20.16| 21.10 23.2]1 22.68
R7 23.84| 20.14 31.09 44 %
R8 22.54| 24.40 23.8 25.95
R9 20.44| 2150 2243 24.46
R10 11.30| 11.94 13.86 14.60
R11 29.13| 29.69 30.42 30.97
R12 35.38| 27.61] 36.58 42.85
Control - - - -
Indomethacin 26.924 26.11 54.847 68.13

Numbers of mice in each group were four.

The compounds were screened for antibacterial igctimgainst Saphylococcus aureus, Bacillus subtilis,

Escherichia coli andPseudomonas aeroginosa in Nutrient Agar medium. The petri plates were k&b thoroughly
and sterilized in hot air oven at 160°C for one h@terile nutrient agar medium (15 ml) was pouirgd sterile
Petri dishes of 9 cm diameter and allowed to siglidihe Petri plates were incubated at 37°C foh@drs to check
for sterility. The medium was seeded with the saspa of microorganism (1 ml) by spread plate médthesing
sterilized triangular loop. Bores were made onrttealium using sterilized stainless steel cylinde8 oim diameter
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to make cups or cavities. The solutions of testmmunds (100 pg/ml in DMSO) were added seriallyhi@ tups or
cavities with the help of micropipette (0.1 ml).cantrol having only DMSO in the cup was maintainedcach
plate. The Petri plates were kept in refrigeratot°&€ for 1 hour, allowing diffusion to take pladéhese plates were
incubated at 37°C for 24 hours for antibacteridivity respectively. The radius of zone of inhibiti (in mm) was
observed around the cup or cavity after respedtigebation was assured and measured in triplicgtels/ using a
scale.

Table-2: Antibacterial Activity of Test compounds

Compound| Zone of Inhibition (mm) + SEM and MIC (pg/m
Code SA BS EC PA
R1 10.96 11.6 12.05 11.99
R2 13.78 11.32 14.76 12.65
R3 28.75 28.32 28.97 29.39
R4 15.65 16.35 - 16.80
R5 16.24 15.45 16.31 14.75
R6 - 16.85 17.10 18.39
R7 30.04 31.29 31.78 31.88
R8 20.65 21.48 - 23.42
R9 14.10 15.28 15.98 16.50
R10 12.56 14.65 - 12.54
R11 21.76 22.56 24.58 23.65
R12 20.45 23.20 22.56 21.65
Control - - - -
Ofloxacin 33.6 34.92 35.12 35.88

Valuesin bracket are MIC values. (-) did not show activity)
SA- Staphylococcus aureus BS- bacillus subtilis EC- Escherichia coli PA- Pseudomonas aeroginosa

RESULTSAND DISCUSSION

The synthesized compounds Carrgennan-induced naivegedema test for acute inflammation, the syntieesi
compounds 3-(biphenyl-4-yl)-4-(2-chloro-5-(trifllmrmethyl) phenyl)-1H-1,2,4-triazole-5(4H)-thione 1&, 3-
(biphenyl-4-yl)-4-(4-methyl phenyl)-1H-1,2,4-tridee5(4H)-thione (R4) 3-(biphenyl-4-yl)-4-(4-nitrbpnyl)-1H-
1,2,4-triazole 5(4H)-thione (R11), 3-(biphenyl-4-¢-(4-chloro phenyl)-1H-1,2,4-triazole-5(4H)-thien (R3)
derivatives showed excellent anti-inflammatoryiaigt, and another compounds showed good and mild anti-
inflammatory activity. Therefore according to sfiwre activity relationship, the functional grouliee chloro,
Nitro, amino, methoxy group’s electron withdrawiggoup responsible for the excellent activity agairad foot
inflammation.

The compounds were screened for antibacterial igctimgainst Saphylococcus aureus, Bacillus subtilis,
Escherichia coli andPseudomonas aeroginosa. The investigation of antibacterial screening datarevealed all the
tested compounds and showed good antibacterigitgcihe test compounds3-(biphenyl-4-yl)-4-(4-fftaghenyl)-
1H-1,2,4-triazole-5(4H)-thione (R7), 3-(biphenyl$-4-(4-chloro phenyl)-1H-1,2,4-triazole-5(4H)itme (R3), 3-
(biphenyl-4-yl)-4-(4-nitrophenyl)-1H-1,2,4-triazol&(4H)-thione (R11), 3-(biphenyl-4-yl)-4-(2-chlo&s{trifluoro
methyl) phenyl)-1H-1,2,4-triazole-5(4H)-thione (R12showed excellent activity against all four leaizt! strains.
All these compounds contain electron withdrawinglectron releasing groups in their structure. FEhoiggests that
electron withdrawing groups and bulkier groupsrasponsible for the activity. At last, it was irgeting to observe
that remaining test compounds of the above merdi@egies did not show appreciable antibacteriabiactwhen
compared with standard drug Ofloxacin.
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Table 3: Value of R, Physical datafor synthesized Compounds

]

]

S.N | Compound R Chemical Formula Mole.W\ t.Yleld ,EAOE)
1 R, \ / CaoHi1sNsS 329 71%| 154-156
2 R, @ CaHiNsS 343 | 65%| 163-168
3 R —<\_/>—C| CaoH14cN3S 364 70% | 188-19(
4 Ry oH CaHi7NsS 343 78%| 172-174
\ /
5 R @ CzH17N30S 359 80% | 148-15(
H,C——O
— CH3
6 R o/ CaiH1Ns0S 359 65% | 127-129
7 R, —@—F CaoH14FNsS 347 70%| 102-194
8 Re ﬁc' CaoH1CIaNsS 398 75% | 134-134
Cl
9 Ry Q CoiH1/N:0S 359 60%| 107-104
o/
o)
10 Ruo CzH1sNs0S 357 71%| 121-123
11 Ru —@NO ) CaoH1aNLO:S 374 62% | 143-141
F
12 R C@——*\F CoiH1CIFaN:S 331 58% | 165-167
F
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Figure: 1 Scheme

COOH COOC,Hs
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4N/NaoH/EtoH
Reflux

Ri-R1

CONCLUSION

A new class of heterocycles 1,2,4-Triazalere developed adopting simple, elegant and weflecemethodologies.
1,2,4-Triazoleare useful templates for further development throughdification or derivitization to design more
potent biologically active compounds .Various 1;2rfazole from biphenyl 4- carboxylic acid were paged with
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the objective with of developing antimicrobial moldes and we have also evaluated preliminary aaotohial
activity. The 1,2,4-Triazole can be considered @emt Anti-inflammatory agents.Various compoundsvsipotent
inhibitory action against test organism. Synthedizompounds are useful templates for further dgveént
through modification or derivitization to design ragotent biologically active compounds.
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