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INTRODUCTION 

Chemical formula of triazole is C2H3N3. It is five 

membered rings which contain two carbon and three 

nitrogen atoms. A special class of heterocyclic 

compounds of triazole possesses wide range of biological 

properties. From the earlier study, it is revealed that 

triazole nucleus possesses different pharmacological 

properties such as anticonvulsant
[1-2]

, antimicrobial
[3-10]

, 

anticancer
[11-13]

, antituberculosis
[14]

, antibacterial
[15-19]

, 

antifungal
[20-23]

, anti-inflammatory
[24-27]

, antioxidant
[28]

 

activity etc. Some common drugs such as fluconazole, 

terconazole, nefazodone, rizatripton, etoperidone, 

posaconazole, anastrozole etc. are the example of 

standard drugs which contain triazole nucleus. This 

review article focused the work on triazoles that 

explained biological activity reported by many scientists 

in field of chemistry. 

 

BIOLOGICAL ASPECTS OF TRIAZOLES 

Synthesis, characterization and biological activity of 

some novel triazole derivatives have been synthesized by 

Arora et al.
[29]

 and screened for antimicrobial activity. 

Antibacterial activity evaluated against E. coli, B. 

pseudomonas aeruginosa, C. bacillus subtili, D. 

staphylococcus aureus and compared with ciprofloxacin. 

These compounds also showed antifungal activity 

against A. niger. 

 

HO
N

NN

NHNH2

N
C
H

R

 
R = Benzaldehyde, salicylaldehyde, anisaldehyde, p-

hydroxybenzaldehyde, m-nitrobenzaldehyde, p-

dimethylaminobenzaldehyde, formaldehyde.  

Paprocka et al.
[30]

 have synthesized new1,2,4-triazole 

derivatives containing propionic acid moiety  and 

evaluated biological activity of these compounds such as 

antimicrobial, anthelmentic and anti-inflammatory 

activity. 
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R

1
 = 2-pyridyl, 4-pyridyl, Ph 

R
2
 = 2-pyridyl, Ph, 4-PhCH3, 4PhNO2 

 

Ansari et al.
[31]

 have prepared synthesis and biological 

activity of some triazole bearig benzimidazole 

derivatives and screened for antimicrobial activity 

against different bacteria and fungi then compared by 

standard drugs ampicilline and ampholiricin B.  

 

N

N

CH3

H2C

N

NN

SH
X

 
X = 2-CH3, 2-C2H5, 2-C3H7, 2-OH, 4-OH, 4-OCH3, 2-Cl, 

4-Cl, 4-NH2 
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ABSTRACT 

Heterocyclic compounds especially triazole derivatives play a very important role in pharmacological fields such as 

antimicrobial, anticonvulsant, analgesic insecticidal, anticancer, activities. Many researchers and scientists have 

synthesized triazole derivatives and discussed various biological activities. On the basis of above observation, 

researchses has foccus on synthetic plan of triazole derivatives and evaluation their biological activity. 
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F.A. Nashaan and M.S. Al-Rawi
[32]

 have synthesized 

Design, synthesis and biological activity of new 

thiazolidine-4-one derived from symmetrical 4-amino 

1,2,4-triazole. 
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NN
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CH

HO

HO

OH

OH

OHAr
OHO

 
Ar= C6H5, 4-OH & 3,5-OCH3C6H2 

 

Dalloul et. al.
[33] 

have synthesized spiro1,2,4-triazole 

derivatives and showed antimicrobial activity against 

various bacteria E. coli, S. aureus, K. Protius then 

compared with tetracycline and various fungi C. 

albicans, A. niger then compared with fluconazole.  

 

N

NNO

Ar

R

H

SO2NHAr

 
Ar’/R = (a) 2-thiazolyl / (CH2)2 , (b) 2-pyrimidinyl/ 

(CH2)2, (c) thiazolyl / (CH2)3, (d) 2-pyrimidinyl/(CH3), 

(e) 2-thiazolyl/(CH2)4, (f) 2-pyrimidinyl/(CH2)5, (g) 2-

thiazolyl CH2CHMeCH2, (H) 2-

pyrimidinyl/CH2CHMeCH2, (i) 2-thiazolyl/CH2CH(t-

bu)CH2, (j) 2-pyrimidinyl/CH2CH(t-bu)CH2 

Ar = CH3, C2H5, 2-furyl, 2-thianyl, 2-Naphthyl 

 

Synthesis and biological evaluation of 3-amino-1,2,4-

triazole derivatives as potential anticancer compounds 

have been synthesized by Grytsai et al.
[34]

  

 

X
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R = H, 2-CH3, 2-OH, 2-OC2H5, 2-NO2, 2-Cl, 2-Br, 3-

NO2, 3-Br, 4-CH3, 4-Cl, 2,5-diCl, 3,4-diCl, 3,4-di(CH3), 

2-OH-5-CH3, 2-OH-6-CH3, 2-OH-4-NO2, 2-OH-4-Cl, 2-

OMe-5-NO2, 2-Cl-5-NO2, 2,4-diCl 

 

Synthesis and biological evaluation of some novel 

quinoxalinyl triazole derivatives have been prepared by 

Mazumder et al.
[35]

 They showed antifungal activity 

against C. albicans and A. niger then compared with 

fluconazole. 
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Ar = C6H5, 3-NO2C6H4, 3-OCH3C6H4, 3-OCH3&4-

OHC6H3, 4-FC6H4, 4-ClC6H4, 2-ClC6H4, 4-OCH3C6H4, 

2,4-Cl2C6H3, 3,4,5(OCH3)C6H2 

 

Jadhav et al.
[36]

 have prepared 1,4-disubstituted 1,2,3-

triazole derivatives and evaluated biological activity as 

antimicrobial agents. Antibacterial activity screened 

against different bacteria such as E. coli, P. aeruginosa, 

B. subtilis, S. pyogenes, K. pneumonia, S. aureus, K. 

terrigena and compared by chloramphenicol. Antifungal 

activity evaluated against various fungi such as C. 

albicans, T. viride, A. flavus, A. brasilience and 

compared by nystatin. 
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R1 = Phenyl, 2-tolyl, 3-chlorophenyl, 4-chlorophenyl, 4-fluorophenyl, 2 & 4-dichlorophenyl, 3 & 4-dimethoxyphenyl 

R2 = Ethyl, isopropyl, n-butyl, isopentyl, benzyl 

 

CONCLUSON 

Triazole nucleus is a part of heterocyclic compounds 

which plays an important role in preparation of drugs. In 

this review, we focused on biological importance of 

triazole derivatives such as anti-inflammatory, 

anticonvulsant, antibacterial, antimicrobial, anticancer 

ctivities etc. The potential power triazole derivatives in 

field of pharmacological property, we can plan for the 

synthesis and evaluation of new drugs of triazole 

derivatives by possessing of possible substituent.  

 

REFERENCES 

1. Song MX; Rao B-Q; Cheng B-B; Yi; Wu; Zeng H; 

Luo Y-G; Deng X-Q. Desig, synthesis and 



www.ejpmr.com          │         Vol 10, Issue 7, 2023.          │         ISO 9001:2015 Certified Journal         │ 

Singh.                                                                              European Journal of Pharmaceutical and Medical Research 

178 

evaluation of the antidepressant and anticonvulsant 

activities of triazole containing benzo[d]oxazoles. 

CNS & Neurological Disorders Drug Targets. 2017; 

16: 187-198.  

2. Yuede T; Xiaoyan H; Baoqi R; Binbin C; Mingxia 

S; Xianqing D. Synthesis and evaluation of the 

anticonvulsant activities of triazole containing 

benzo[d]oxazoles. Chinese Journal of Organic 

Chemistry. 2016; 36(10): 2449-2455. 

3. Kumari M; Tahlan S; Ramasamy BNK; Lim SM; 

Shah SAA; Mani V and Kakkar S. Synthesis and 

biological evaluation of heterocyclic 1,2,4-triazole 

scaffolds as promising pharmacological agents. 

BMC Chemistry. 2021; 5(15): 

doi.org/10.1186/s13065-020-00717-y. 

4. Jamshidi H; Najmi-Jamal MR. Safavi M; 

Rayatsanati K; Azerang P and Tahghighi A. 

Synthesis and biological activity profile of novel 

triazole/quinolone hybrids. Chemical Biology & 

Drug Design. 2022; 6(100): 935-946. 

5. Behalo MS; Aly AA; Wasfy AF and Rizk MM. 

Synthesis of some novel 1,2,4-triazole derivatives as 

potential antimicrobial agents. European Journal of 

Chemistry. 2013; 4(2): 92-97. 

6. Shaikh MH; Subhedar DD; Akolkar SV; Nagargoie 

AA; Khedkar VM; Sarkar D and Shingate BB. 

Tetrazoloquinoline-1,2,3-triazole derivatives as 

antimicrobial agents: synthesis, biological 

evaluation and molecular docking study.Polycyclic 

Aromatic Compounds. 2022; 42(4): 1920-1941. 

7. Kiran K; Sarasija M; Rao BA; Namratha V; Ashok 

D and Rao AS. Design, synthesis and biological 

activity of new bis-triazole derivatives bearing 

thiophene chalcone moiety. Russian Journal of 

General Chemistry. 2019; 89: 1859-1866.  

8. Al-Bay H; Quaddouri B; Abdelkarim G and Touzani 

R. Synthesis and biological activity of new triazole 

compounds. Letters in Drug Designs & Discovery. 

2010; 7(1): 41-45.    

9. Jawad AH.; Shneine JK; Ahmed A and Abdulrasool 

MM. Synthesis, characterization and evaluation of 

biological activity of some heterocyclic compounds 

containing 1,2,4-triazole ring. Internatioal Journal of 

Research in Pharmacy and Chemistry. 2012; 2(4): 

1109-1123. 

10. Singala PM; Talpara PK and Shah VH. Synthesis 

and biological assessment of new 1,2,4-triazole 

derivatives. Research & Reviews: Journal of 

Chemistry. 2018; 7(1): 14-17. 

11. Kumar SS and Kavitha HP. Synthesis and biological 

applications of triazole derivatives- review. Mini 

Reviews in Organic Chemistry. 2013; 1(10): 40-65. 

12. Singhal N; Sharma PK; Dupesh D and Kumar N. 

Recent advancement of triazole derivatives and their 

biological significance. Journal of Chemical and 

Pharmaceutical Research. 2011; 3(2): 126-133. 

13. Dadmal TL; Appalanaidu K; Kumbhare RM; 

Mondal T; Ramaiah MJ and Bhadra MP. Synthesis 

and biological evaluation of triazole and isoxazole-

tagged benzothiazole/benzoxazole derivatives as 

potent cytotoxic agents. New Journal of Chemistry. 

2018; 42: 15546-15551. 

14. Menendez C; Gau S; Lherbet C; Rodriguez F; Inard 

C; Pasca MR and Baltas M. Synthesis and biological 

activities of triazole derivatives as inhibitors of Inha 

and antituberculosis agents. Eur. J Med. Chem. 

2011; 46(11): 5524-31. 

15. Vora JJ; Patel DR; Bhimani NV and Ajudia PV. 

Synthesis, characterization and biological 

Evaluation of triazole and fused triazole derivatives. 

Journal of the Chilean Chemical Society. 2011; 56 

(3): 771-773.  

16. Ameen DSM; Hamdi MD and Khan AK. Synthesis 

and biological activities of some 1,2,4-triazole 

derivatives: A review. Al Mustansiriyah Journal of 

Pharmaceutical Sciences. 2022; 22(3): 

doi.org/10.32947. 

17. Chanda S; Baravalia Y and Baluja S. Synthesis and 

antibacterial activity of some new triazole 

derivatives. Archives of applied Science Research. 

2010; 2(3): 117-126. 

18. Veeramreddy V; Allaka T; Anireddy J and Varala R. 

Synthesis and antibacterial activity studies of 6-

methoxyquinazoline-triazole hybrid derivatives. 

Organic Communications. 2015; 4: 98-108. 

19. Singh RJ and Singh DK. Synthesis and biological 

activity of some triazolothiadiazoles. S. Afr. J. 

Chem. 2009; 62: 105-108. 

20. Zhiwen Z; Qiao W; Zhonghua S; Chengxia T; 

Jianquan W and Xinghai L. Synthesis and biological 

activity of 1,2,4 triazole of thioether derivatives 

containing pyrazole moiety. Chin. J. Org. Chem. 

2017; 37(1): 232-236. 

21. Wang BL; Shi YX; Ma Y; Liu XH; Li YH; Song 

HB; Li BJ and Li ZM. Synthesis and biological 

activity of some novel trifluoromethyl-substituted 

1,2,4-triazole and bis (1,2,4-triazole) Manich bases 

containing piperazine rings. Journal of Agricultural 

and Food Chemistry. 2010; 58(9): 5515-5522. 

22. Acar U; Abumohsen U; Ozkay Y; Karaca H; 

Kaplancikli ZA. Synthesis and biological screening 

of soe novel triazole derivatives. Turk J. Pharm Sci. 

2015; 12(2): 221-230. 

23. Onuma M. Synthesis and biological activities of 

novel triazole compounds containing 1,3-dioxolane 

rings. Commentary-Journal of Agriculture. 2022; 

5(2): 56-57.  

24. El-Reedy AAM and Soliman NK Synthesis, 

biological activity and molecular modeling study of 

novel 1,2,4-triazolo[4,3-b][1,2,4,5]tetrazines and 

1,2,4-triazolo[4,3-b]][1,2,4]triazines. Scientific 

Reports. 2020; 10: 6137. 

25. Anandhan R; Kannan A and Rajakumar P. Synthesis 

and anti-inflammatory activity of triazole-based 

macrocyclic amides through click chemistry. 

Synthetic Communications. 2017; 47(7): 671-679. 

26. Paprocka R; Wiese M; Eljaszewicz A; Helmin-Basa 

A; Gzella AK; Banachiewicz BM and 

Michalkiewicz JJ. Synthesis and anti-inflammatory 

activity of new 1,2,4-triazole derivatives. Bioorganic 



www.ejpmr.com          │         Vol 10, Issue 7, 2023.          │         ISO 9001:2015 Certified Journal         │ 

Singh.                                                                              European Journal of Pharmaceutical and Medical Research 

179 

& Medicinal Chemistry Letters. 2015; 25(13): doi: 

10.1016. 

27. Ahmadi F; Ghayahbashi MR; Sharifzadeh M; 

Alipoiur E; Ostad SN; Vosooghi M; Khademi HR 

and Amini M. Synthesis and evaluation of anti-

inflammatory and analgesic activities of new 1,2,4-

triazole derivatives. 2015; 11(1): 69-76. 

28. Raghavender M; Pochampally J; Dhoddi BN; 

Shankar B; Bitla S and Akkiraju AG. Synthesis, 

antimicrobial and antioxidant activity of triazole, 

pyrazole containing thiazole derivatives and 

molecular docking studies on covid-19. Research 

Square. 2022. Doi.org/10.21203. 

29. Arora K; Prachand S; Khambete H and Jain S. 

Synthesis, characterization and biological activity of 

some novel triazole derivatives. International 

Journal of Pharmaceutical Sciences and Research. 

2021; 29: 4858-4863.  

30. Paprocka R; Szadkowska MW; Kolodziej P; 

Kutkowska J; Balcerowska S and Kocka AB. 

Evaluation of biological activity of new 1,2,4-

triazole derivatives containing propionic acid 

moiety. Molecules. 2023; 28(9): doi.org/10.3390.  

31. Ansari KF; Lal C and Khitoliya RK. Synthesis and 

biological activity of some triazole bearig 

benzimidazole derivatives. Journal of the Serbian 

Chemical Society. 2011; 76(3): 341-352. 

32.  Nashaan FA and Al-Rawi MS. Design, synthesis 

and biological activity of new thiazolidine -4-one 

derived from symmetrical 4-amino 1,2,4-triazole. 

Chemical Methodologies. 2023; 7(2): 106-111.  

33.  Dalloul HM; wairy KE; Shorafa AZ and Samaha 

AA. Synthesis and biological activities of some new 

spiro1,2,4-triazole derivatives having sulfonamide 

moiety. Organic Comunications. 2017; 10(4): 280-

287.  

34. Grytsai O; Valiashko O; Campillo MP; Dufies M; 

Hagege A; Martial S; Pages G; Ronco C and 

Benhida R. Synthesis and biological evaluation of 3-

amino-1,2,4-triazole derivatives as potential 

anticancer compounds. Bioorganic Chemistry. 2020; 

104: 1-17. 

35. Mazumder J; Chakraborty R; Sen S. Vadra S; De B 

and Rave TK. Synthesis and biological evaluation of 

some novel quinoxalinyl triazole derivatives. Der 

Pharma Chemica. 2009; 1(2): 188-198.  

36. Jadhav RP; Raundal HN; Patil AA and Bobade VD. 

Synthesis and biological evaluation of a series of 

1,4-disubstituted 1,2,3-triazole derivatives as 

possible antimicrobial agents. Journal of Saudi 

Chemical Society. 2017; 21(2): 152-159. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


