Available online at www.derpharmachemica.com

Scholars Research Library qu%‘ma %_'I

N
Scholars Research . Qm ?
Der Pharma Chemica, 2014, 6(5):123-127 K

http://derpharmachemica.com/archive.html
(http://derp ) I ==

ISSN 0975-413X
CODEN (USA): PCHHAX

o>

*x 2D\

Synthesis and biological evaluation of some novef2l4-triazole derivatives

Dharmesh S. Dayamé, Pravin N. Khatale?, Samrat A. Khedkar', Swapnil R. Nazarkar" and
Prasad A. Vedpathak

'SPM’s College of Pharmacy, Akluj, India
2Sahyadri College of Pharmacy, Methwade, Sangolkpsio, India

ABSTRACT

In order to search novel antimicrobial and antif@hgagent series of new 5-phenyl-1-H-1,2,4-triazahi®dne
derivatives bearing different aldehydes moietiesewdesigned and synthesized through multistep i@zt The
newly synthesized compounds were evaluated fatrmantibacterial activity against S. aureus, Ppesies, E. coli,
P. auriginosa, and antifungal activity against Ager, C. albicans using broth micro dilution meth&iprofloxacin
and Fluconazole were used as standard for antib&dteand antifungal screening respectively. Amorig t
compounddga-4f, particularly, compoundib and4d showed highest antibacterial activity as compatieethe other
derivatives against all bacterial species with aQvibf 200 pg/ml. Compourdt emerged as the most effective
antifungal agent against C.albicans and A.niger.

Keywords: Triazole, Antimicrobial, Antifungal, Ciprofloxacirgynthesis

INTRODUCTION

Since last few decades, there is tremendous grofutsearch in the synthesis of nitrogen contaitiaggrocyclic
derivatives because of their utility in variousldi® such as pharmaceuticals, propellants,explssipgrotechnics
and especially in chemotherapy, in the gravimetsiimation of silver, copper and lead [1-3].

Triazole heterocyclic compounds have been intargistipaid special attention due to wide potentilecations as
medicinal agents, agrochemicals, man-made mateatdicial acceptors, supermolecular ligands, nfiimetic
catalysts. While there are some known antimicrobiad antifungal drugs containing 1,2,4-triazoleigtpo like
Triazolam, Alprazalam, Etizolam, Furacylin, Ribawnjr Hexaconazole, Triadimefon, Mycobutanil, Rizatain,
Propicaconazole, Fluotrimazol and Fluconazole,44t@azole also can act as intermediate for prafar of
substituted caprolactum useful for treatment of Hildease[4] and also find applications in the prafan of
photographic plates, polymers and as analyticahifisje

Thus in search of more potent antimicrobial andfamgal agent, herein we report the new, efficiand simple
methodology for the synthesis of novel series @h&nyl-1H-1,2,44riazol-3-thione derivatives bearing different
aldehydes moieties in good yields.

MATERIALS AND METHODS

Melting points were determined using microprocedsased melting point apparatus (Veego make) hahdpgd
paraffin bath and are uncorrected. The IR spectemewecorded on a Perkin-Elmer Spectrum 100 FTIR
spectrophotometer using KBr pellets and the wavebais were given in ¢t The'H NMR spectra were recorded
in DMSO-d/CDCl; on a Bruker Avance Il spectrophotometer (400 MH¥).chemical shifts are reported ih
(ppm) using TMS as an internal standard. Chromafalyc separations were performed on columns udiicg gel
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100-200 mesh and neutral alumina, activity gradéhe progress of all reactions were monitored b€ Tin 2 cm X
5 cm pre-coated silica gel 6Qsk (Merck) plates of thickness of 0.25 mm by usindoabform : ethanol (4:1)
solvent system. The chromatograms were visualizeteiuUV (254 nm) and/or exposure to iodine vapoAiis.
reagents used were of analytical reagent gradajrsat from S.D. Fine chemicals, Spectrochem, Qeatigand
Sigma-Aldrich. Chemicals and solvents were purifigdgeneral laboratory techniques before use.

2.2 Synthesis:

2.2.1Synthesis of 5-phenyl-H-1,2,4-triazole-3-thione (1)

The cyclization of 1-benzoyl-3-thiosemicarbazidengsaqueous sodium hydroxide or with aqueous amajoni
trimethyl amine and hydrazine yielded 5-substittte? 4-triazole-3-thione. The yield was 75% [6]

2.2.2 Synthesis of ethyl [(5-phenylH-1,2,4-triazole-3-yl)sulfanyl]lacetate(2)
5-phenyl-3-mercaptoti-1,2,4-triazolel (1mol) was refluxed with 1 equivalent of sodiumahsolute ethanol for
2h. Then ethyl bromoacetate (1mol) was added afidxeel for an additional 3h. After evaporating tbelvent
under reduced pressure, a solid appearddhe solid was recrystallised from ethanol. Theld/was 68%

2.2.3 Synthesis of 2-[(5-phenylH-1,2,4-triazol-3-yl)sulfanyllacetohydrazide(3)

The above obtained este?) ((0.005mol¢ was dissolved in methanol (30 ml). To the cleautoh, 99.9 %
hydrazine hydrate (0.01mol) was added and heatddrueflux. The progress of the reaction was meaddy thin
layer chromatography using a mixture of chlorof@nu methanol (9:1) as eluent. The reaction mixiuas cooled
to 0-5C to crystallize the product. On filtration and Wi with chilled methanol afforded acylated hydnaz
derivative. The yield was 65% and melts at 56c5§7]

2.2.4 General procedure for Synthesis d#a-f)

Equimolar quantity of hydrazide and different algaéds were refluxed in alcohol for 5h in the presen€ few
drops of glacial acetic acid. The product was pduomto cold water, filtered and dried. Crude sohds
recrystallized in ethanol. [8]

3. Biological Screening:

3.1 Antimicrobial activity:

The development of resistance among the variodspganic organisms towards antibiotics stimulateditivention
of newer antimicrobial agents [9]. The investigataf triazole derivatives as antimicrobial agensswnitiated only
in recent years. Within this short period of twotlaree decades, several triazole derivatives wauad to possess
such an activity.

It is evident from the above facts that several poamds possessing triazole moiety are capabletobigérng broad

spectrum antibacterial activity. When this ring teys is fused with other heterocycles or couplechvather

heterocycles directly or through bridges, the tisglcompounds would exhibit enhanced antibactgriaberty.

This fact was evident when such triazole compowsiasved equipotent antibacterial activity in comgami with

standard drug. Hence, selected triazole derivatwepared in the course of present investigatiensareened for
antibacterial activity.

3.1.1 Materials and methods:

. Nutrient broth.

i. McFarland turbidity standards.

iii. Scrupulously clean, acid-washed borosilicate gialsss.
iv. Micropipette.

. Nutrient agar.

3.1.2 Evaluation of antibacterial activity:

The minimum inhibitory concentration (MIC) deterration of the tested compounds were investigatesida by
side comparison with Ciprofloxacin and Norfloxacgainst gram-positiveS(aureus, E)sand gram-negative
bacteria E.coli, P.aeruginosgaby broth micro dilution method. [10-11]

3.2 Antifungal activity:
Some triazole derivatives also have been subjectethtifungal screening againsspergillus nigerand Candida
albicansas fungi organisms. Fluconazole was used as s@folacomparing the observation.

3.2.1 Materials and methods:
Sabouraud dextrose broth.
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i. McFarland turbidity standards.
i.
iv. Micropipette.

Scrupulously clean, acid-washed borosilicate dgialsss.

3.2.2 Evaluation of antifungal activity:-
The antifungal activity of triazole derivatives wagtidied in comparison with that of standard antfal drug
fluconazole by broth micro dilution method.

RESULTS AND DISCUSSION

4.1 Chemical Studies:

The synthetic route leading to the desired compsuame shown in scheme. The cyclization of 1-benr3eyl
thiosemicarbazide using aqueous sodium hydroxidevihr aqueous ammonia, trimethyl amine and hydeazin
yielded 5-substituted-1,2,4-triazole-3-thiofig then it was reacted with ethyl bromoacetate iralalk medium to
get the corresponding ethyl est@) in yield (68%). Ester obtained was then convettethe hydrazid€3) after
treatment with excess of hydrazine hydrate. (Tlaetien requires 2-3 hrs then it cooled) Triazolaiffbases were
synthesized by reaction of hydrazi@g with various aromatic aldehydes in glacial acatid medium. In literature
synthesis of Schiff base was catalyzed with acidase in ethanol medium. Here we used glacial @eeid as
catalyst. The reaction require of 3-5 hrs and ttoelpct purified by crystallization using ethanol.

The infrared spectrum of hydrazidg) 6howed strong absorption band at 1600 characteristic of C=0, and two
bands in the range of 3193-3320tmre the stretching modes of Nahd C=N. ThéH NMR spectra of hydrazide
showed a singlet at 9.4 ppm (1H, HNC=0) and broaglet at 4.41 ppm (2H) assigned to the hydrazits.N he
absence of SH proton confirmed that the ester wagested into hydrazide.

The formation of Schiff bases was indicated by ghesence of the CH=N stretching band near to §&9dni,
combined with the disappearance of the,Mketching band. ThéH NMR spectra of compound&-f displayed
additional signals due to the aromatic ring derifexin aldehyde moiety at aromatic region, while #ignal
belonging to —NH group of hydrazide structure did not appear. hi''H NMR spectra of compoundga-f two sets
of signals each belonging to the —SG}foup, -N=CH group were observed between 4.038a5@ ppm.

In addition, compoundb and4c showed absorption band at 1091 and 106% raspectively, characteristic of C-Cl.
Methoxy group of compoundd resonated at 3.83 ppm integrating three protona amglet in the'H NMR
spectrum. Moreover, the absorption band from, g@up in compounde and the signals derived from CH=CH
group in compoundf were recordedt 5.1 and 7.05 ppm as doublet in thiel NMR spectrum.

4.2 Biological Activity:

4.2.1 Antimicrobial activity:

The antibacterial activity studies of the newly thasized triazole derivativedd-4f) have been carried out against
four pathogenic organisms, viStaphylococcus aure§"), Enterococcus speci€&’), Escherichia coliG), and
Pseudomonas aeruginog&). Ciprofloxacin was used as standard drug forbacterial screening. Minimum
inhibitory concentration for ciprofloxacin is appimately 10 pg/ml against all microbes used.

Among the compoundéa-4f, particularly, Compoundb and4d showed highest antibacterial activity as compared
to the other derivatives against all bacterial mseevith a MIC of 200 pug/ml. compountk and 4f showed the
lowest antibacterial activity against all bactesgkecies with a MIC of 400 pug/ml. Compoudd and 4cyielded
moderate activity with a MIC of 300 pg/ml in comjsan to other compounds synthesized. The results of
antibacterial activity showed that compounds withngubstituted aromatic ring showed good antibedtactivity
among all the synthesized compounds. The compodadand 4cexhibited somewhat less activity where as
compound4e and4f exhibited poor activity in comparison to standarigrofloxacin. From the above discussion it
is evident that compountb and4d emerged as the most active antibacterial triaasigtsa MIC of 200 pg/ml.

4.2.2 Antifungal activity:

The antifungal activity studies of the newly syrsized triazole derivativeta - 4fhave been carried out against two
fungal strains Viz.Candida albicansand Aspergillus niger Fluconazole was used as standard drug for aggfun
screening. The results of antifungal activity shdwat substitution at position 4 on the aromatig by a methoxy
group increase in activity. Substitution by 3-njtBschloro, 4-chloro group decrease the activitye Tompounds
4a, and 4cexhibited somewhat less activity where as compal@diband4f exhibited poor activity in comparison
to standard, fluconazole. Thus compoddemerged as the most effective antifungal agerinatf@.albicans
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Scheme

Table 1: Physical data of 5-phenyl-1H-1,2,4-triazol-3-thione derivatives

Compound No. Ar Molecular Formula M\;Jvlgic;ut:?r % Yield M.P(°C)
4a CeHs Ci7H1:NsOS 337.400 67% 90-92
4b p-Cl —GHs C17H1.CINsOS 371.845 73% 180-18a
4c O-Cl- GsHs C17H1.CINsOS 371.845 73% 162-168
4d OCH;-CgHs CigH1:Ns0,S 367.426 66% 112-17¢
4e p-NO,-C¢Hs C17H14N6O3S 382.398 69% 138-14G
Af O-NO,-C¢Hs Ci7H14N6O3S 382.398 71% 158-16Q

Table 2: Spectral data of 5-phenyl-1H-1,2,4-triazol-3-thione derivatives

Elemental Analysis

Comp. Ar IR(KBr) cm * 'H NMR (DMSO) sppm Found(cacld)%
C H N
4a | CH 3430(NHstr), 1688(C=Ostr), 721(C-Sstf),4.1(s, 2HCH), 7.2-7.9(m, 5Har)| 61.32 4.52 19.87
es 1315(C-Nstr) 8.1(m, 1H CH), 11.4(s, 1H NH) (60.52) (4.48) (20.76)
b CLCH 3419(NHstr), 1686(C=Ostr), 630(C-Sstf),4.2(s, 2HCH), 7.1-7.8(m, 5Har)|] 52.86 3.11 20.11
P s 1319(C-Nstr) 8.3(m, 1H CH), 11.5(s, 1H NH) (54.91) (3.79) (18.83)
sc | 0-Cl CHs 3385(NHstr), 1687(C=Ostr), 685(C-Sstf),4.0(s, 2HCH), 7.2-7.7(m, 5Har)] 55.63 3.01 20.32
1335(C-Nstr) 8.3(m, 1H CH), 11.07(s, 1H NH) (54.91) (3.79) (18.83)
4d 0-CH-CH. | 3446(NHstr), 1659(C=Ostr), 788(C-Sstf)4.2(s, 2HCH), 7.1-7.8(m, 5Har)] 56.16 2.33 17.11
6T | (1386 C-Nstr) 8.2(m, 1H CH), 11.07(s, 1H NH) (58.84) (4.66) (19.06)
se | pNOsCHs 3425(NHstr), 1625(C=Ostr), 619(C-Sstf),4.4(s, 2HCH), 7.3-7.5(m, 5Har)| 52.88 4.77 23.11
1342(C-Nstr) 8.3(m, 1H CH), 11.8(s, 1H NH) (53.40) (3.69) (21.98)
af o NO~CH. | 3399(NHstr), 1601(C=Ostr), 701(C-Sstf)4.1(s, 2HCH), 7.1-7.5(m, 5Har)] 5176 4.92 2291
27675 | 1375(C-Nstr) 8.1(m, 1H CH), 11.1(s, 1H NH) (53.40) (3.69) (21.98)
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Table 3: Biological activity data 5-phenyl-1H-1,2,4-triazol-3-thione derivatives

MIC values (ug/ml)
Antibacterial activity . -
Comp. Ar Gram-positive | Gram-negative Antifungal activity
Sa Es Ec Pa An Ca
4a CeHs 300 400 300 300 300 300
4b p-Cl-CeHs 200 200 200 200 300 400
4c 0-Cl-CgHs 200 300 400 300 300 300
4d p-OCH;-CeHs | 200 200 200 200 200 200
de p-NO,-CsHs 400 300 300 400 400 400
4f p-NO,-CHs 300 400 300 300 400 400
Ciprofloxacin - <5 <1 <1 <5 - -
Fluconazole - - - - 0.25 0.25

Sa- S.aureus, Es-Enterococcus species, Ec-E.@liPReruginosa, An-Aspergillus niger,Ca-Candidaiedns.
CONCLUSION

Summarizing, a series of triazole derivatives ha@en synthesized successfully, in appreciable yiatdl screened
for their in vitro antimicrobial activity againstbterial strains$S.aureus, E.coland fungal specie€.albicansand
A.niger. From the activity studies, it was concluded thatong all the triazole derivatives , antibacteaetivity
decrease when there is a substitution on aromiatic where as compourdl showed overall maximum activity
againstC.albicansandA.niger
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