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Abstract: Heterocyclic compounds have paying strong attention interest. Many different derivatives have
been prepared and possess various type useful pharmacological activities. A lot of work has been done on
five member heterocyclic triazole ring system. Different pharmacological activities of triazole ring and its
derivatives have been observed. Triazole derivatives possess a wide range of pharmacological activities
such as anticancer, anticonvulsant, antimicrobial, anti-inflammatory, antioxidant, antitubercular,
antimalarial, antinociceptive etc. In triazole ring, substitution at 1,4 and 1,3 positions with more
electronegative group will possess more active compounds. This review contains various antmalarial
activities of triazole compounds and also the landmark for the new research towards this moiety.

Keywords: Triazole dervatives, antimalarial, biological activies.

1. INTRODUCTION

Medicinal chemistry is a part of biological, medical and pharmaceutical sciences and concerned
with the development, discovery, design and recognition of biologically active drug molecules. It
also involves study of metabolism, mode of action at the molecular level and the development of
structure activity relationship (SAR) of the active pharmacophore for the discovery and
development of new potent agents for treating different diseases or disorders [1]. Inorganic
compounds continue to be important in therapy, such as antacids, mineral supplements and
radiopharmaceuticals, but organic compounds with increasingly specific biological activities are
clearly dominant [2]. Heterocyclic compounds are cyclic compounds with at least two different
elements as ring member atoms [3]. Although heterocyclic compounds may be inorganic, most
contain at least one carbon atom, and one or more atoms of elements other than carbon within the
ring structure, such as sulfur, oxygen or nitrogen. In organic chemistry non carbon atoms which
replace carbon atoms are called heteroatoms [4].

Triazole has a basic, five membered, heterocyclic ring containing two carbon and three nitrogen
atoms having molecular formula C,H3N3. Triazole and its derivatives possess a great significance
in medicinal chemistry and numerous heterocyclic compounds containing triazole with different
biological activities can be synthesized from them. It forms a pair of isomeric chemical
compounds [5].
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The 1,2,4-triazoles possess significant and wide variety of activity in comparison to 1,2,3-
triazoles. 1,2,3-triazole is considered to be the most stable organic compound in comparison to all
other organic compounds possessing three adjacent nitrogen atoms. Aziridine was formed by
flash vacuum pyrolysis from 1, 2, 3-triazole at 500°C which leads to loss of molecular nitrogen
(Ny). Certain triazoles undergo cleavage very easily due to so called ring-chain tautomerism such
as in the Dimroth rearrangement. 1,2,3-triazole is considered to be the most useful component,
widely used in research purpose as a building block for complex chemical compounds such as
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pharmaceutical drugs like tazobactam [6]. 1,2,4-Triazole and its derivatives posses a wide variety
of pharmacological activity such as antibacterial [7-11], antifungal [12-15], antiviral [16] anti-
tubercular [17-19], anthelmintic [20-22], analgesic, anti-inflammatory [23,24], cyclooxygenase
inhibitor [25], anticancer [26-30], anticonvulsant [31-34], antioxidant [35], anti-malarial and other
anticipated activies [36-40]. Some of the marketed preparation which contains triazole ring is
fluconazole and itraconazole. The attachment of quinoline ring to triazole ring is responsible for
producing anti-bacterial effect and further modifications can be made on it to enhance its
pharmacological effect [41]. Substitution at 3rd position may also increase the pharmacological
activity of a compound for e.g. 3-Amino-1,2,4 triazole is a competitive inhibitor of the production
of HIS3 gene, imidazoleglycerolphosphate dehydratase. It is an enzyme catalyzing the sixth step
of the histidine production and is also a non selective systemic triazole herbicide used on non food
crop land to control annual grasses and broad leaf and aquatic weeds [42].

There are number of triazoles derivatives reported in this review possessing different biological
activity comparable to clinically synthetic compounds. The triazole antifungal drugs include
fluconazole, isavuconazole, itraconazole, voriconazole, pramiconazole, and posaconazole. The
triazole plant protection fungicides include epoxiconazole, triadimenol, propiconazole,
metconazole, cyproconazole, tebuconazole, flusilazole and paclobutrazol. 1,2,3-Triazole is a basic
aromatic heterocycle. Substituted 1, 2, 3-triazoles can be produced using the azide alkyne Huisgen
cycloaddition in which an azide and an alkyne undergo a 1,3-dipolar cycloaddition reaction. It is a
surprisingly stable structure compared to other organic compounds with three adjacent nitrogen
atoms. However, flash vacuum pyrolysis at 500 °C leads to loss of molecular nitrogen (N2) to
produce aziridine. Certain triazoles are relatively easy to cleave due to so-called ring-chain
tautomerism. One manifestation is found in the Dimroth rearrangement. 1,2,3-Triazole finds use
in research as a building block for more complex chemical compounds, such as pharmaceutical
drugs like tazobactam [43].

2. PHARMACOLOGICAL ACTIVITIES OF TRIAZOLE DERIVATIVES

The synthesis of high nitrogen containing heterocyclic systems has been attracted to many
pharmaceutical and agrochemical industries. The triazole nucleus is one of the most important
heterocycles which is a feature of natural products and medicinal agents. Triazole nucleus is
enjoying their importance as being the center of activity. The nitrogen containing heterocyclics
are found in abundance in most of the medicinal compounds. The triazoles are said to be the
isosters of imidazoles in which the carbon atom of imidazole is isosterically replaced by nitrogen.
Triazole & its derivatives have a wide range of application. The derivatization of Triazole ring is
based on the phenomenon of bioisosterism in which replacement of oxygen of oxadiazole nucleus
with nitrogen triazole analogue.The triazole derivatives are versatile and have been featured in a
number of clinically used drugs. The most relevant and recent studies have revealed that triazole
derivatives have a broad spectrum pharmacological activities. Triazoles and its derivatives
possess a great importance in medicinal chemistry and can be used for the synthesis of numerous
heterocyclic compounds with different biological activities. This review article covers the latest
information over active triazoles derivatives having different pharmacological action.

3. ANTIMALARIAL ACTIVITY

A series of chalcone and dienone hybrid compounds (la-c) containing aminoquinoline and
nucleoside templates which were then screened for in-vitro antimalarial activity. Amongst the
synthesized compounds, three compounds were found to be most active that is compounds 1a, 1b
and 1c, compound la was the most active and potent against D10, Dd2 and W2 strains of
Plasmodium falciparum compared with the standard drug chloroquine [44].

A series of triazolium salts (2) has been carried out and found to be highly potent with active
conc. in the nanomolar range in P. falciparum cultures. It is hypothesized as electron deficient
cores that are essential to interact with negatively charged moiety on the parasites merozoite
which determine both the potency and selectivity of the compound [45].

Some compounds were evaluated and sensitivity of chloroquine-resistant P. falciparum malarial
parasite to in vitro by using triturated Hypoxanthine incorporation assay. The compounds were
tested for antimalarial activity and only one compound that is 3-{4-[4-(4-fluoro-phenyl)-4H-
[1,2,4]triazol-3-yl-methoxy]-phenyl}-2-phenyl-3H-quinazolin-4-one (3) was found to be most
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active against P. falciparum strains and its 50% inhibitory concentration 1C50 value was 1.2M
[46]. A series of novel 1,3-diaryl propenone derivatives (4) and their antimalarial activity in vitro
against asexual blood stages of human malaria parasite, P. falciparum. Chalcone derivatives were
prepared via Claisen-Schmidt condensation of substituted aldehydes with substituted methyl
ketones. The chloro-series, 1,2,4-triazole substituted chalcone was found to be the most effective
in inhibiting the in vitro growth of P. falciparum in vitro while pyrrole and benzotriazole
substituted chalcones showed relatively less inhibitory activity. This is probably the first report on
antiplasmodial activity of chalcones with azoles on acetophenone ring [47]. A structure-based
design project to optimise activity, species selectivity and pharmaceutical properties of
triazenylpyrimethamine TAB (IC50= 0.17 M; rat liver DHFR 1C50/P. carinii DHFR 1C50=114).
This concern led them to design, synthesise and evaluate four new series of pyrimethamine
derivatives bearing triazole (5) triazolium, triazinium and amino moieties at the 3'-position of
parachlorophenyl ring. Such stabilised 'triazene’ derivatives address potentially compromised
pharmaceutical profile of TAB and the 3'-amine substituted agents afford conformationally
flexible substitutes [48]. Phenyl-substituted triazolopyrimidines (6) leading to identification of
analogs with low predicted metabolism in human liver microsomes and which showed prolonged
exposure in mice.The most active single substituted compounds in the series contained para
substituents, combinations of para and meta substitutions on phenyl ring attached to triazole
nucleus yielded compounds with the best antimalarial activity. One compound containing para-
trifluoro methyl phenyl group suppressed growth of P. berghei in mice after oral administration
[49].
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4. DISCUSSION

Triazoles have attracted considerable attention in the fields of medicine and agrochemical
research as well as in materials science, due to their unique structures and properties. Triazole and
its derivatives belong to a class of exceptionally active compounds possessing many
pharmacological properties. Now a day’s research is concentrated towards the introduction of new
and safe therapeutic agents of clinical importance. The success of imidazole as an important
moiety of number of medicinal agents led to introduction of the triazoles. The triazoles are said to
be the isosters of imidazoles in which the carbon atom of imidazole is isosterically replaced by
nitrogen. Triazoles nucleus have been incorporated into a wide variety of therapeutically
interesting drug candidates including anticonvulsant, antineoplastic, antimalarial, antiviral,
antiproliferative,anticancer, analgesic, anti-inflammatory, CNS stimulants, sedatives, antianxiety,
antimicrobial, antifungal antioxidant activities etc. They are used as optical brightening agents,
corrosion inhibitors and additives with a variety of other functions. Many dye stuffs and pigments
have heterocyclic. The importance of triazole derivatives lies in the field that these have good
position in heterocyclic chemistry, due to its various biological activities [50-55]. Thus triazole
acts as a promising medicinal agent for the scientists working over this field. This review can be
helpful to develop various more new compounds possessing triazoles moiety that could be better
in terms of efficacy and lesser toxicity. From the above discussions it may be concluded that the
modifications in triazole moiety displayed valuable biological activities and these modifications
can be utilized to develop potentially active agents for future investigations.

5. CONCLUSION

Triazole is a unique moiety that is responsible for various biological activities. This article
highlighted research work of many researchers reported in literature for different pharmacological
activities on synthesized triazole compounds. This review has presented comprehensive details of
triazole analogues, potent compounds reported for particular pharmacological activity and the
method or technique involved in evaluation process. More investigations must be carried out to
evaluate more activities of triazole for many diseases whose treatment are difficult in the medical
sciences. This has been noticed so far, that modifications on triazole moiety results in the
formation of compounds with valuable biological activities. It will be interesting to observe that
these modifications can be utilized as potent therapeutic agents in future. Thus many more
modifications on triazole moiety can be possible and needs to be continued for the use of
mankind.

REFERENCES
[1] Williams D.A, Thomas L.L. Foye’s principles of medicinal chemistry, Lippincott Williams
and Wilkins publishers, 2002, 5, 150-152.

[2] Wilson, Gisvold, Text book of organic medicinal and pharmaceutical chemistry, Lippincott-
Raven publishers, 2003, 11, 1-3.

[3] Eicher T, Hauptmann S. The chemistry of heterocycles: structure, reaction, synthesis, and
Applications, Wiley-VCH, 2003, 2, 207-209.

[4] Gilchrist T.L. Organic synthesis of heterocyclic chemistry, Swedish press publication, 1963,
4.

[5] N.Siddiqui, W. Ahsan, Alama M.S, Ali R, Jain S, Azad B, Akhtar J. Triazoles: as potential
bioactive agents. Inter J Pharm Sci Rev Res, 2011, 8,161-169.

[6] Hussain S, Sharma J, Amir M. Synthesis and Antimicrobial Activities of 1, 2, 4-Triazole and
1, 3, 4-Thiadiazole Derivatives of 5-Amino-2-Hydroxybenzoic Acid. E J Chem, 2008, 5,
963-968.

International Journal of Advanced Research in Chemical Science (IJARCS) Page 25



A Mini Review on Antimalarial Activities of Biologically Active Substituted Triazoles Derivatives

[7] Demirbas A, Sahin D, Demirbas N, Karaoglu SA, Synthesis of some new 1,3,4-thiadiazol-2-
ylmethyl-1,2,4-triazole derivatives and investigation of their antimicrobial activities. Eur J
Med Chem, 44, 2009, 2896-2903.

[8] Guzeldemirci NU, Kucukbasmaci O, Synthesis and antimicrobial activity evaluation of new
1,2,4-triazoles and 1,3,4-thiadiazoles bearing imidazo[2,1-b]thiazole moiety. Eur J Med
Chem, 4, 2010, 63-68.

[9] Pandey, S.K, Singh, A, Nizamuddin, A, Antimicrobial studies of some novel quinazolinones
fused with[1,2,4]-triazole,[1,2,4]-triazine and[1,2,4,5]-tetrazine rings. Eur J Med Chem,
2009, 44, 1188-1197.

[10] Shi Y, Zhau C, Synthesis and evaluation of a class of new Coumarin triazole derivatives as
potential antimicrobial agents. Bioorg Med Chem Lett, 21, 2011, 956-960.

[11] Demaray, J.A, Thuener, J.E, Dawson MN, Sucheck SJ, Synthesis of triazole-oxazolidinones
via a one-pot reaction and evaluation of their antimicrobial activity. Bioorg Med Chem Lett,
2008, 18, 4868-48.

[12] Wang X.L, Wan K, Zhou C.H. Synthesis of novel sulfanilamide-derived 1,2,3-triazoles and
their evaluation for antibacterial and antifungal activities. Eur J Med Chem, 2010, 45,4631-
4639.

[13] Wang X, Wan K, Zhou C, Synthesis of novel sulfanilamidederived 1, 2, 3-triazoles and their
evaluation for antibacterial and antifungal activities. Eur J Med Chem, 45, 2010, 4631-4639.

[14] Liu, P, Zhu, S, Xie, W, Synthesis and SAR studies of biaryloxysubstituted triazoles as
antifungal agents. Bioorg Med Chem Lett, 2008, 18, 3261-3265.

[15] Kokil, R.G, Synthesis and In Vitro Evaluation of Novel 1, 2, 4-Triazole Derivatives as
Antifungal Agents. Lett drug Design & Discov, 2010, 7, 46-49.

[16] Jordao, A.K, Afonso, P.P, Ferreira, V.F, De Souza, M.C, Almeida, M.C, Beltrame, C.O,
Paiva, D.P, Wardell, S.M, Wardell, J.L, Tiekink, E.R, Damaso, C.R, Cunha, AC. Antiviral
evaluation of Namino-1,2,3-triazoles against Cantagalo virus replication in cell culture. Eur J
Med Chem, 2009, 44, 3777-3783.

[17] Kumar GVS, Rajendraprasad Y, Mallikarjuna BP, Chandrashekar SM, Kistayya, C,
Synthesis of some novel 2-substituted-5-[isopropylthiazole] clubbed 1,2,4-triazole and 1,3,4-
oxadiazoles as potential antimicrobial and antitubercularagents. Eur J Med Chem, 45, 2010,
2063-2074.

[18] Upadhayaya, R.S, Kulkarni, G.M, Vasireddy, N.R, Vandavasi, J.K, Dixit, S.S, Sharma, V,
Chattopadhyaya. J, Design, synthesis and biological evaluation of novel triazole, urea and
thiourea derivatives of quinoline against Mycobacterium tuberculosis. Bioorg Med Chem,
2009, 17, 4681-4692.

[19] Jadhav, G.R, Shaikh, M.U, Kale, R.P, Shiradkar, M.R, Gill, C.H, SAR study of clubbed
[1,2,4]-triazolyl with fluorobenzimidazoles as antimicrobial and antituberculosis agents. Eur
J Med Chem, 2009, 44, 2930-2935.

[20] Rahimani, M.A, Kalluraya, B, Synthesis, Characterization, Antimicrobial and Anthelmintic
Activity of some Sydnone-N-Mannich Bases. J Ind Council Chem, 2008, 25(1), 10-14.

[21] Kharb, R, Sharma, P.C, Bhandari, A, Shaharyar, M, Synthesis, spectral characterization and
anthelmintic evaluation of some novel imidazole bearing triazole derivatives. Der Pharm
Lett, 2012, 4, 652-657.

[22] Vishnumurthy, K.A,, Satyendra RV, Vagdevi HM, Rajesh KP, Manjunatha H, Shruthi A,
Synthesis, in vitro antioxidant, anthelmintic and molecular docking studies of novel dichloro
substituted benzoxazole- triazolo-thione derivatives. Eur J Med Chem, 2011, 46, 3078—3084.

[23] Karthikeyan, M.S, Synthesis, analgesic, anti-inflammatory and antimicrobial studies of 2,4-
dichloro-5-fluorophenyl containing thiazolotriazoles. Eur J Med Chem, 2009, 44, 827-833.

[24] Shehry MF, Abu-Hashem A, El-Telbani EM, Synthesis of 3-((2,4-dichlorophenoxy)methyl)-
1,2,4-triazolo(thiadiazoles and thiadiazines) as anti-inflammatory and molluscicidal agents.
Eur J Med Chem, 45, 2010, 1906-1911.

International Journal of Advanced Research in Chemical Science (IJARCS) Page 26



Mohammad Asif

[25] Wuest, F, Tang, X, Kniess, T, Pietzsch, J, Suresh, M, Synthesis and cyclooxygenase
inhibition of various (aryl-1,2,3-triazole-1-yl)-methane sulfonyl phenyl derivatives. Bioorg
Med Chem, 2009, 17, 1146-1151.

[26] Banday AH, Shameem SA, Gupta BD, Kumar HMS, D-ring substituted 1,2,3-triazolyl 20-
keto pregnenanes as potential anticancer agents: Synthesis and biological evaluation.
Steroids, 75, 2010, 801-804.

[27] Ibrahim DA, Synthesis and biological evaluation of 3,6- disubstituted [1,2,4]triazolo[3,4-
b][1,3,4]thiadiazole derivatives as a novel class of potential anti-tumor agents. Eur J Med
Chem, 44, 2009, 2776-2781.

[28] Mavrova AT, Wesselinova D, Tsenov YA, Denkova P, Synthesis, cytotoxicity and effects of
some 1,2,4-triazole and 1,3,4-thiadiazole derivatives on immunocompetent cells. Eur J Med
Chem, 44, 2009, 63-69.

[29] Yan S, Liu Y, Chen Y, Liu L, Lin J, An efficient one-pot synthesis of heterocycle-fused 1, 2,
3-triazole derivatives as anti-cancer agents. Bioorg & Med Chem Lett, 20, 2010, 5225-5228.

[30] Yu J, Wua Q, Zhang Q, Liu Y, Li Y, Zhou Z, Synthesis and antitumor activity of novel 20,
30-dideoxy-20, 30-diethane thionucleosides bearing 1,2,3-triazole residues. Bioorg & Med
Chem Lett, 20, 2010, 240-243.

[31] Siddiqui N, Ahsan W, Triazole incorporated thiazoles as a new class of anticonvulsants:
Design, synthesis and in vivo screening. Eur J Med Chem, 45, 2010, 1536-43.

[32] Shalini M, Yogeeswari P, Sriram D, Stables JP, Cyclization of the semicarbazone template
of aryl semicarbazones: synthesis and anticonvulsant activity of 4,5-diphenyl-2H-1,2,4-
triazol-3(4H)-one. Biomed Pharmacother, 63, 2009, 187-193.

[33] Guo LJ, Wei CX, Jia JH, Zhao LM, Quan ZS, Design and synthesis of 5-alkoxy-
[1,2,4]triazolo[4,3-a]quinoline derivatives with anticonvulsant activity. Eur J Med Chem, 44,
2009, 954-958.

[34] Siddiqui, N, Alam, M.S, Ahsan, W, Synthesis, anticonvulsant and toxicity evaluation of 2-
(1H-indol-3-yl)acetyl-N-(substituted phenyl)hydrazine carbothioamides and their related
heterocyclic derivatives. Acta Pharm, 2008, 58, 445-454.

[35] Yuksek H, Kolayli S,Kucuk M,Yuksek M. Synthesis and antioxidant activities of some 4-
benzylidenamino -4, 5-dihydro-1H-1,2,4-triazole-5-one derivatives, Ind. J. Chem, 2006,
45,715-36. Havaldar, F.H, Patil, A.R, Syntheses of 1,2,4-Triazole Derivatives and their
Biological Activity. Eur J Med Chem, 2008, 5, 347-354.

[36] Zhu, Y, Olson, S.H, Graham, D, Phenylcyclobutyl triazoles as selective inhibitors of 11p-
Hydroxyl steroid dehydrogenase type. Bioorg Med Chem Lett, 2008, 18, 3412-3416.

[37] Bay HA, Quaddouri B, Guaadaoui A, Touzani R, Benchat N, Hamal A, Taleb M, Bellaoui,
M, Kadiri SE, Synthesis and Biological Activity of New Triazole Compounds. Drug Design
Discovery, 7, 2010, 41-45.

[38] Patel NB, Khan IH, Rajani SD, Pharmacological evaluation and characterizations of newly
synthesized 1,2,4-triazoles. Euro J Med Chem, 45, 2010, 4293-4299.

[39] Zhang J, Redman N, Litke AP, Zeng J, Zhan J, Chan KY, Chang, CT, Synthesis and
antibacterial activity study of a novel class of cationic anthraquinone analogs. Bioorg & Med
Chem, 19, 2011, 498-503.

[40] Demirbas A, Sahin D, Demirbas N, Karaoglu SA, Synthesis of some new 1,3,4-thiadiazol-2-
ylmethyl-1,2,4-triazole derivatives and investigation of their antimicrobial activities. Eur J
Med Chem, 44, 2009, 2896-2903.

[41] C.Kurumurthy, P.S.Rao, B.V.Swamy, G.S.Kumar, P.S.Rao, B.Narsaiah, L.R.Velatooru,
R.Pamanji, J.V.Rao, Synthesis of novel alkyltriazole tagged pyrido[2,3-d]pyrimidine
derivatives and their anticancer activity. Eur J Med Chem, 2011, 46, 3462-3468.

[42] S.Eswaran, A.V.Adhikari, Shetty N.S. Synthesis and antimicrobial activities of novel
quinoline derivatives carrying 1,2,4-triazole moiety. Eur J Med Chem, 2009, 44, 4637-4647.

[43] Siddiqui N, Ahsan W, Alam MS, Ali R, Jain S, Azad B, Akhtar J. Triazoles: as potential
bioactive agents. Inter J Pharm Sci Rev & Res, 8(1), 2011; 161-169.

International Journal of Advanced Research in Chemical Science (IJARCS) Page 27



A Mini Review on Antimalarial Activities of Biologically Active Substituted Triazoles Derivatives

[44] Guantai EM, Ncokazi K, Egan TJ, Gut J, Rosenthal PJ, Smith PJ, Chibale K, Design,
synthesis and in vitro antimalarial evaluation of triazole-linked chalcone and dienone hybrid
compounds. Bioorg & Med Chem Lett, 18, 2010, 8243-8256.

[45] Vlahakis JZ, Lazar C, Crandall IE, Szarek, WA, Anti- Plasmodium activity of imidazolium
and triazolium salts. Bioorg & Med Chem Lett, 18, 2010, 6184-6196.

[46] Havaldar, F.H, Patil, A.R, Syntheses of 1, 2, 4-Triazole Derivatives and their biological
activity. Eur J Chem, 2008, 5, 347-354.

[47] Mishra, N, Arora, P, Kumar, B, Mishra, L.C, Bhattacharya, A, Awasthi, S.K, Bhasin, V.K,
Synthesis of novel substituted 1,3-diaryl propenone derivatives and their antimalarial activity
in vitro. Eur J Med Chem, 2008, 43, 1530-1535.

[48] Chan, D. C, Laughton, C.A, Queener, S. F, Stevens, S.F, Structural studies on bioactive
compounds. Part 36: design, synthesis and biological evaluation of pyrimethamine-based
antifolates against Pneumocystis carinii. Bioorg Med Chem, 2002, 10, 3001-3010.

[49] Gujjar, R, Marwaha, A, etal. Synthesis of novel substituted 1, 3-diaryl propenone
derivatives and their antimalarial activity in vitro. J Med Chem, 2009, 52, 1864-1872.

[50] Guzeldemirci NU, Kucukbasmaci O, Synthesis and antimicrobial activity evaluation of new
1,2,4-triazoles and 1,3,4-thiadiazoles bearing imidazo[2,1-b]thiazole moiety. Eur J Med
Chem, 4, 2010, 63-68.

[51] Isloor, A.M, Kalluraya, B, Shetty, P, Regioselective reaction: synthesis, characterization and
pharmacological studies of some new Mannich bases derived from 1, 2, 4-triazoles. Eur J
Med Chem, 2009, 44, 3784-3787.

[52] Amir, M, Kumar, H, Javed, S.A, Khan, S.A, 1,3,4-Oxadiazole/ thiadiazole and 1,2,4-triazole
derivatives of biphenyl- 4-yloxy acetic acid: Synthesis and preliminary evaluation of
biological properties. Eur J Med Chem, 2008, 43, 2688-2698.

[53] Waghamale S, Piste P. Pharmacological activities of triazole, oxadiazole and thiadiazole. Int
J Pharm Bio Sci 2013; 4(3): (P) 310-332.

[54] Khatak M, Verma PK. Microwave synthesis and pharmacological importance of 1, 2, 4-
triazole derivatives-a review. World J Pharm and Pharm Sci, 2014, 3(3), 388-4009.

[55] Saini MS, Dwivedi J. Synthesis and biological significances of 1, 2, 4-triazole and its
derivatives: a review. Inter J Pharm Sci and Res, 2013; Vol. 4(8): 2866-2879.

International Journal of Advanced Research in Chemical Science (IJARCS) Page 28



