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ABSTRACT
Different heterocyclic analogues were evaluated for their diverse biological activities. Out of them, the 1,2,4-triazole nucleus is an ubiquitous
structural feature of many synthetic compounds with diversified therapeutic efficacy. A large volume of published literature over the last few decades
precludes a comprehensive review. The triazole moiety seems to be very small but its broad biological profile has attracted the attention of many
researchers to explore this skeleton to its multiple potential against several activities. This article presents a comprehensive review on the
pharmacological activities of some novel derivatives of the 1,2,4-triazole moiety.
Keywords: 1,2,3-triazole, 1,2,4-triazole, Heterocyclic Chemistry, Pharmacological activities

INTRODUCTION
Heterocycles are abundant in nature and are of great significance
to life because their structural subunits exist in many natural
products such as vitamins, hormones, antibiotics and alkaloids,
as well as in pharmaceuticals, herbicides, dyes, and many more
compounds1. These heterocycles have great importance in drug
discovery as the heteroatoms present in them make hydrogen
bonds with the receptors present in the body and thus giving
their significant pharmacological actions. Out of several
heterocyclic compounds, those with Nitrogen atom in their
structure give promising pharmacological activities. Triazole,
also known as pyrrodiazole, is one of the classes of organic
heterocyclic compounds containing a five membered diunsaturated ring structure composed of three nitrogen atoms and
two carbon atoms at non-adjacent positions having molecular
formula C2H3N3. Two isomers of triazole are 1,2,4-triazole (1)
and 1,2,3-triazole (2):

(1)

Tautomers of 1,2,4-triazoles
1,2,4-triazoles exists in two tautomeric forms. 1H and 4H-1,2,4triazole is considered to be pharmacologically important
nucleus2.

(3)

(4)

General methods of synthesis: Naming reactions
a) Pellizari Reaction
The synthesis of 1,2,4-triazole derivatives by the mixture of
amide and acyl hydrazide is generally referred to as the
Pellizzari reaction. It has been reported that heating the mixture
of formamide and hydrazine hydrochloride with KOH yield of
1,2,4-triazole. For example benzamide and benzoyl hydrazide
gave 3,5-diphenyl-1,2,4-triazole3,4.

(2)

b) Einhorn- Brunner Reaction
The synthesis of 1,2,4-triazoles by condensation between
hydrazines or mono substituted hydrazine and diacylamines in

the presence of weak acid is known as the Einhorn–Brunner
reaction. For example: N-formyl benzamide and phenyl
hydrazine gave 1,5-diphenyl-1,2,4-triazole3,4.
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Pharmacological activities of 1,2,4-triazole derivatives

Antibacterial and Antifungal activity

1,2,4-Triazole and its derivatives possess widely differing
activities e.g. antibacterial5-11, antifungal12,13, anticancer14-19,
anti-tubercular20-22,
anti-inflammatory23,24,
analgesic25,
antiviral26,27, anti-nociceptive28-30, anticonvulsant31-34, anticorrosive35, antihelmentic36, antioxidant37-41, urease & lipase
inhibitors42, hypoglycaemic43, anti-migraine, anti-proliferative,
sedative, diuretic, muscle relaxant and anti- HIV44 etc.

Barot et al synthesized a series of novel 1,2,4-triazole-5-thione
derivatives of benzimidazole (5) and were evaluated for
antibacterial and antifungal activities. Some of the synthesized
compounds showed good antibacterial and antifungal activities
with 2.0 and 2.5 g/ml MIC, respectively. Stains used were
Bacillus cereus, Enterococcus faecalis, S. aureus, Escherichia
coli, Pseudomonas aeruginosa, Klebsiella pneumonia for the
antibacterial activity and Candida albicans, Aspergillus niger
and Fusarium oxyspora for the antifungal activity. Ofloxacin
and Metronidazole were used as standard for antibacterial
activity and Fluconazole was used as standard for antifungal
activity45.

(5)

(6)

R- -C6H5; -CH2C6H4; -CH2CH2OCH3
Eswaran et al synthesized a new class of quinoline derivatives
containing 1,2,4-triazole moiety and were evaluated for their in
vitro antibacterial against Escherichia coli, Staphylococcus
aureus, Pseudomonas aeruginosa and Klebsiella pneumoniae
and antifungal activities against Aspergillus flavus, Aspergillus
fumigatus,
Penicillium
marneffei
and
Trichophyton
mentagrophytes. Preliminary results indicated that most of the
compounds demonstrated very good antimicrobial activity,
comparable to the first line standard drugs ciprofloxacin &
Ciclopirox olamine. The most effective compounds have
exhibited activity at MIC of 6.25 mg/ml46.

(7)

Sahin et al synthesized novel 1,2,4-triazole derivatives
containing morpholine moiety (7) and screened for antimicrobial
activity. The test microorganisms were E. coli, E. aerogenes, Y.
pseudotuberculosis, P. aeruginosa, S. aureus, E. faecalis, B.
cereus, M. smegmatis, C. albicans, C. tropicalis, A. niger, and S.
cerevisiae. Ampicillin, Streptomycin, and Fluconazole were the
standard drugs. Most of the compounds demonstrated very good
antimicrobial activity comparable to the standard drugs47.

(8)

Ar- 4-Cl-C6H4; 4-Br-C6H4; 4-NO2-C6H4
R- -CH2; -CH2C6H5
Abdulla et al synthesized derivatives of ibuprofen (8) by
cyclization under various reaction conditions in a very good
yield. The microbial inhibitory effect of the new agents has been
assessed in vitro against Staphylococcus aureous (gram positive)
and Escherichia coli (gram negative) using cup-plate method.
Three compounds showed the highest antibacterial activities
compared to other compounds and standard drugs48.

Desabatinna et al synthesized a new class of 1,2,4-triazole
derivatives
namely
3-(3,4-substituted-phenyl)-4-(4fluorophenyl)-5-methyl-4H-1,2,4-triazoles (9) and screened for
antimicrobial activity. The strains used for antibacterial activity
were gram positive (Staphylococcus aureus, Bacillus cereus)
Escherichia coli NCCS 265 and Pseudomonas aeruginosa & for
antifungal activity were Aspergillus niger and Candida albicans.
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The pharmacological properties of 1,2,4-triazoles were
enhanced by introducing alkyl, alkoxy and halogen substituents.
The minimum inhibitory concentration was evaluated by broth

R- H; Cl; F; Br; OCH3; CH3; NO2
R1- H; Cl; F; Br; OCH3; CH3

dilution method. The halogen substituted compounds were
found to be better antimicrobial agents49.

(9)
R- H; 4-OCH3; 2,4-CH3; 2-CH3; 2-OCH2CH3

Shi et al synthesized thirteen novel indole derivatives (10). The
minimum inhibitory concentration (MIC) values ranged from 28 mg/ml. Amoxicillin was used as the standard reference drug.
The minimum inhibitory concentration (MIC) values ranged
from 2–8 mg/mL. Determination of MIC and half-maximal
inhibitory concentration (IC50) of the active compounds
suggested that amino-containing derivative showed maximum
activity against most of the strains tested, with MIC of 8 mg/ml
for E. coli, 8 mg/mL for B. subtilis, 16 mg/mL for P. aeruginosa
and 2 mg/mL for S. aureus50.

(10)

Mandal et al synthesized triazole derivatives of gallic acid (11)
and subjected to evaluation of antibacterial and antifungal
activity. The bacterial screening indicated that two test
compounds showed moderately activity against all the tested
bacterial strains Bacillus subtilus, Staphylococcus aureus,
Escherichia coli, Klebsiella pneumonia using Ciprofloxacin (10
μg/ml) as standard drug. The remaining compounds were found
to be less active. Antifungal screening revealed that the test
compounds showed moderate activity against Aspergillus niger
when compared with Ketoconazole. The MIC was 43 g/ml51.

(11)
Ar- 3-OH-C6H4; 4-OH-C6H4; 3-NO2-C6H4;
Ar- 4-Cl-C6H4; 4-CH3-C6H4; 3,4,5-(OCH3)3-C6H2 4-NO2-C6H4; -C6H2 -(3,4,5-OCH3)3
Gupta et al afforded a series of 4-(4- substituted
benzylideneamino)-2-(morpholinomethyl).
5(substituted
phenyl)-2H-1,2,4-triazole-4(4H)thione (12) by the reaction of
corresponding Schiff base with formaldehyde and morpholine
with the formation of iminium ion. The investigation of
antifungal screening data revealed that five compounds are more
potent than fluconazole (standard antifungal drug) for A. niger
with MIC value 64 μg/ml. Some synthesized compounds are
equipotent as fluconazole against C. albican with MIC value of
32 μg/ml. The good activity is attributed to the presence of
electronegative group, 4-chloro and 2,4-dichloro groups at aryl
moiety attached to 5th position of triazole nucleus52.

R- H; Cl; OH; N(CH3)2 X- O; S
R2- CH3; C3H7S; C4H5N2; C9H8N; C4H9

B. Andrews et al synthesized a series of pyrimidine bearing
1,2,4-triazole (13) and evaluated for antifungal activity. Most of
the compounds shown promising antifungal activity when
compared with the standard drug Amphotericin-B. All these
compounds were screened for antifungal activity by Candida
albicans, Penicillium sps. and Aspergillus niger. AmphotericinB was used as standard drug. Most of the synthesized
compounds showed moderate to good inhibition at 10 μg/ml
concentration. However the activity was less compared to the
standard drugs53.

(13)
R 1- Cl; NO2; H

Sachdeva et al afforded the formation of spiro indole-triazoles
(14) and were screened for antibacterial activity against
grampositive bacteria Bacillus licheniformis, Staphylococcus
aureus and Micrococcus luteus and Gram-negative bacteria
Pseudomonas aeruginosa and Escherichia coli. Antifungal
activity was performed at concentration 500 ppm and 250 ppm

(12)

(14)
R 1- H; NO2

against Aspergillus niger, Penicillum sp. fusarium oxysporum,
Alternaria brassicicola, Chaetomium orium and Lycopodium sp.
The reference standards used were streptomycin and
erythromycin. One compound showed excellent activity against
bacteria Pseudomonas aeruginosa, Staphylococcus aureus and
Micrococcus luteus at 500 ppm concentration54.
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Min et al synthesized a series of novel thioether derivatives
containing 1,2,4-triazole moiety (15) from 4-chlorophenol and
ethyl 2-chloroacetate as starting materials by multi-step
reactions under microwave irradiation and screened for
antifungal activity against Pythium ultimum, Phytophthora

infestans, Corynespora cassiicola, Botrytis cinerea and
Rhizoctonia solani. Chlorothalonil, Procymidone, Validamycin
and Dimethomorph were taken as standard drugs. Four
compounds displayed excellent inhibition for the fungal
Corynespora cassiicola at a concentration of 100 μg/ml55.

(15)
R- C3H7; C6H5; 4-Cl-C6H5; 4-Br-C6H5Br
Anti-tubercular activity
Kumar et al synthesized a series of 2-substituted-5[isopropylthiazole] clubbed 1,2,4-triazole (16) & were evaluated
for their anti-tubercular activity against Mycobacterium
tuberculosis H37Rv strain by using broth dilution assay method
which indicated that two compounds at MIC 4 g/ml exhibited

(16)

two fold enhanced potency than parent compound and the
results indicated that some of them exhibited promising
activities at MIC 16-16.5 g/ml and they deserve more
consideration as potential anti-tubercular agents when compared
with visibility against positive control (without drug), negative
control (without drug and inoculum) and with standard
isoniazid56.

(17)

R- 4-CH3-C6H4; 4-Br-C6H4; 2-OHC6H4; Ar- 4-NO2-C6H4; 4-CH3-C6H4; 4-F-C6H4; 2-Cl-C6H4; 4-OCH3C6H4; 2,4-(OCH3)2-C6H4
3-Cl-C6H4
Godhani et al synthesized a series of 2-((arylamino)methyl)-5(3-methoxyphenyl)-1-phenyl-1H-1,2,4-triazole-3-thione
(17)
and screened for antitubercular activity against Mycobacterium
tuberculosis H37Rv strain by using LJ slope method. Four

compounds shown good anti-tubercular activity at 250 g/ml
concentration compared to standard drug Isoniazid. The activity
depends upon electronegative nature of substituent groups57.

(17)
Ar- 4-NO2-C6H4; 4-CH3-C6H4;
4-F-C6H4; 3-Cl-C6H4

(18-20)

Afreen et al afforded the synthesis of 4-amino-5-(aryl)-4H1,2,4-triazole-3-thiol (18-20) and evaluated for antitubercular
activity against M. tuberculosis using non-toxic method
Microplate Almar Blue Assay (MABA). The compound-III
showed highest activity [12.5 µg/ml MIC value] followed by
Compound I [25 µg/ml MIC value] and Compound II [50 µg/ml
MIC value]. The result showed that introduction of the triazole
ring in pyridine-3-carboxylic acid possess anti-TB activity, but it
is less than that of standard drugs Streptomycin and
Pyrazinamide58.

Somani et al designed a reaction of 3-(3'-pyridyl)-1,2,4-triazole5-thiol with N-substituted-α-chloroacetanilides which yielded
corresponding 5-(N-substituted carboxamidomethylthio)-3-(3'pyridyl)-1,2,4-triazoles (21). These compounds were subjected
to in-vitro anti-tubercular activity against Mycobacterium
tuberculosis H37 Rv at the concentration of 50 µg/ml using
Microplate Alamar Blue Assay method. Six compounds
exhibited excellent activity when compared to the standard drug
Rifampicin59.
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(21)
R1- H; morpholinyl
R2- 4-NO2-C6H4; 4-OCH3-C6H4; 4-Br-C6H4; 3-Cl-C6H4; n-butylamine
Nandha et al synthesized a series of 1,2,4-triazole substituted
fluoro benzimidazoles with phenyl and benzyl group at 2nd
position (22,23) and screened for antitubercular activity against
against M. tuberculosis H37Rv using a broth microdilution
assay, the Microplate Alamar Blue Assay (MABA) with
Isoniazid as a standard. 1,2,4-triazole substituted fluoro

benzimidazoles with 2-benzyl and 4-N(CH3)2 substituted 2phenyl/2-phenyl-1-benzyl counterpart were found to be the most
active of all the compounds at MIC 16.5 µg/ml. The SAR
studies indicated thatb1,2,4-triazole ring, the fluoro
benzimidazole scaffolds are important pharmacophores for
antitubercular activity60.

(22)

(23)

R- H; Cl; 4-N(CH3)2; 4-OCH3; R1- H; 4-Cl
Anticancer activity
Bhat et al synthesized a series of 3-(2,4-dichloro-5fluorophenyl)-6-(substituted phenyl)-1,2,4-triazolo[3,4-b]-1,3,4thiadiazines (24) by the cyclization of 3-(2,4-dichloro-5fluorophenyl)-1,2,4-triazol-5-thiol with substituted phenacyl
bromides and evaluated for their antitumor activity. Three

compounds exhibited in vitro antitumor activity with moderate
to excellent growth inhibition against a panel of sixty cancer cell
lines of leukemia, non-small cell lung cancer, melanoma,
ovarian cancer, prostate and breast cancer. One compound
showed promising antiproliferative activity with GI50 values in
the range of 1.06-25.4 M61.

(24)
R- H; 4-Cl; 4-Br; 4-CH3; 4-OCH3
R- C6H5; 4-OCH3-C6H4; 4-Br-C6H4; -CH2-C6H5
R1- 4-CH3-C6H4-NHCOCH2-; 2-CH3-C6H4-NHCOCH2-;
4-OCH3-C6H4-NHCOCH2-; 4-Cl-C6H4-NHCOCH2Fattah
et
al
synthesized
2-[4-Substitued-5-(4tosylamino)phenyl-4H-1,2,4-triazol-3ylthio]N-substituted
acetamides (25) starting from 4-tosylamino benzohydrazide and
investigated their cytotoxic activity against breast carcinoma
(MCF7) and colon carcinoma (HCT116) cell lines. The

(25)

cytotoxic activity showed that two compounds have high
activity against the two cell lines in range of 3-11 g/ml. The
standard drug used was Doxorubicin62.

(25)
R- C6H5; 4-OCH3-C6H4; 4-Br-C6H4; -CH2-C6H5
R1- C2H5; 4-CH3-C6H4-NHCOCH2-; 2-CH3-C6H4-NHCOCH2-;
4-OCH3-C6H4-NHCOCH2-; 4-Cl-C6H4-NHCOCH2Li et al reported the synthesis of a new series of hybrid 1,2,4triazole Schiff bases bearing γ-substituted butenolide (26)
prepared via tandem Michael addition-elimination reaction of γsubstituted butenolides with 5-substituted 1,2,4-triazole Schiff
bases under phase-transfer catalysis conditions. The synthesized

compounds were evaluated for their in vitro anticancer activities
against cervical cancer cell lines (HeLa) using the MTT assay.
All the compounds displayed good inhibition activities on HeLa
cell lines. One compound exhibited the best inhibitory activity
with an IC50 of 1.8 μM63.
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(26)

(27)

R1- CH3; C6H5; 4-OCH3-C6H4; 4-OHC6H4; -CH2-C6H5
R- CH3; CH2CH3; CH2CH2CH3;
R2- 4-NO2-C6H4; 4-OH-C6H4; 4-OCH3-C6H4; 4-Cl-C6H4 CH2C6H5; C6H5; 4-Cl-CH2C6H5
R3- 1-menthyl; bornyl
Ikizler et al afforded the synthesis of N,N’-bis(3-alkyl-4,5dihydro-1H-1,2,4-triazol-5-on-4 yl)-1,4-xylenediimines (27) and
were screened for antitumour activity using 60 cell lines derived
from human solid tumours (lung, colon, melanoma, renal,

ovarian, CNS, prostate, breast and leukemia). The compounds
with benzyl and chloro substituted benzyl showed weak
cytostatic activity64.

(27)
R- CH3; CH2CH3; CH2CH2CH3; CH2C6H5; C6H5; 4-Cl-CH2C6H5
Alsoud et al supported the synthesis of new substituted 1,2,4triazole derivatives (28-30) and six compounds screened for
antitumour activity in vitro against a panel consisting of 60
human tumor cell lines (leukemia, non-small cell lung, colon,
CNS, melanoma, ovarian, renal, prostate, and breast cancers).

(28)

Three compounds showed remarkable activity against leukemia,
ovarian, renal and lung cancers (with Gl50 of 0.70 M, 0.07 M
against leukemia, 0.02 M against ovarian and 0.60 M against
renal and lung cancers)65.

(29)

Hou et al synthesized a series of 1,2,4-triazole derivatives
containing 1,4-benzodioxan (31) and their biological activities
were evaluated as potential MetAP2 inhibitors. Fluorosubstituted compound showed the most potent biological
activity against HEPG2 cancer cell line (IC50= 0.81 M for

(31)

(30)
HEPG2 and IC50= 0.93 M for MetAP2), which was
comparable to the positive control TNP-470. Analysis of the
most potent compound’s binding conformation demonstrated
that it was stabilized by hydrogen bonding interaction with ARG
33766.

(32)

(33)
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Kattimani et al synthesized a series of novel 1,2,4-triazol-3-one
appended to different heterocyclic/aryl moieties (32) and was
studied for in vitro anti-cancerous action against NCI-60 Human
Tumor Cell Lines. A compound comprising 1,2,4-triazolin-3one appended to 4- methylcoumarin ring has shown potent and
broad anticancer activity against various cell lines at a single
high dose (10-5 M) concentration. It has also exhibited marked
anticancer activity even at micro molar (µM) concentration
against Leukemia, Non-Small Cell Lung Cancer, Renal Cancer,
Colon Cancer, CNS Cancer, Melanoma, Ovarian Cancer, Renal
Cancer and Breast Cancer cell panels67.
Alsoud et al synthesized bis-N,N′-trisubstituted 1,2,4-triazolopiperazine derivatives (33) and assayed in vitro against a panel
consisting of 60 human tumor cell lines, derived from nine
cancers types (leukemia, lung, colon, CNS, melanoma, ovarian,
renal, prostate and breast cancers). Based on the requirement for
cell line screening set by NCI is that the percent growth of
tumor cells (PG%) is 30% or less, in at least one of the cell
lines, it was concluded that all the compounds are inactive since

(34)
R- C2H5; C4H9; C5H11; C6H13; C7H15; C9H19

Anticonvulsant activity
Plech et al synthesized 4-alkyl-5-(3-chlorophenyl)-2,4-dihydro3H-1,2,4-triazole-3-thiones (34) in two step reaction and
screened for anticonvulsant activity using maximal
electroshock-induced seizure (MES) test. The compounds
having no alkyl substituent and with long alkyl chains at N-4
position of the 1,2,4-triazole ring lacked the protective
anticonvulsant effect due to the inability to cross the blood brain
barrier (BBB). Compounds with alkyl fragment in position 4 of
the 1,2,4-triazole nucleus resulted into rapid onset and long
lasting effects at the dose of 300 mg/Kg in mice when compared
to the standard drug Valproate69.

(35)
R- H; OH; NO2; NH2; CH3

Shalini et al supported the synthesis of a new series of 4,5diphenyl-2H-1,2,4-triazol-3(4H)-one (35) to study the effect of
cyclization of the semicarbazone moiety of aryl semicarbazones
on the anticonvulsant activity. All compounds were evaluated
for their anticonvulsant activity in four animal models of
seizures, viz. maximal electroshock seizure (MES),
subcutaneous pentylenetetrazole (scPTZ), subcutaneous

R- H; OH; NO2; NH2; CH3

did not approach this value except the given below compound
which showed a PG% of 39% in the CCRF-CEM (leukemia)
cells at a concentration of 10–4. Substitution of piperazine
moiety with bis-1,4-(disubstituted-1,2,4-triazole) residues can
play an important role in increasing antitumor activity68.

(35)
R1- H, 2-CH3

Gou et al synthesized a series of 5-alkoxy-[1,2,4]triazolo[4,3a]quinoline derivatives (36,37) and evaluated anticonvulsant
activity by MES test. The neurotoxicities were measured using
rotarod test. The results of these tests confirmed that compound
5-hexyloxy[1,2,4]triazolo [4,3-a]quinoline was the most potent
anticonvulsant compound with ED50 value of 19.0 mg/kg. The
compound 5-benzyloxy-[1,2,4]triazolo[4,3-a]quinoline exhibited
a little weaker anticonvulsant activity at the dose of 22.8 mg/Kg,
but it possessed lesser neurotoxicity with the PI value of 12.0,
which was safer than marketed drug carbamazepine (PI = 6.4)71.

R1- H, 2-CH3

strychnine (scSTY), and subcutaneous picrotoxin (scPIC)induced seizure threshold tests. The compounds were also
evaluated for neurotoxicity. Most of the compounds exhibited
anticonvulsant activity in all the four animal models of seizure
at the dose of 100 mg/Kg. However, some of them cause
neurotoxicity. Phenytoin and Carbamazepine were used as
standard drugs70.

(36)

(37)

Deng et al synthesized compound 10-heptyloxy-5,6-dihydrotriazolo[4,3-d]benzo[f][1,4] oxazepine (38) which showed better
anticonvulsant activity and higher safety (ED50= 6.9 mg/Kg)
than marketed drugs carbamazepine (ED50= 9.5 mg/Kg) and
phenytoin (ED50= 11.8 mg/Kg). The neurotoxicity value of
65.7mg/Kg were observed which results higher PI value of 9.5
compared to Carbamazepine and Phenytoin (PI= 6.4 and 6.9
respectively)72.
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(38)

(39)
R- n-CH3; n-C2H5; n-C3H8; n-C5H11; n-C6H13

Deng et al synthesized a series of 1-substituted-6-(4H-1,2,4triazol-4-yl)-3,4-dihydro quinolin-2(1H)-ones derivatives (39)
and screened for anticonvulsant activities. Two compounds
showed moderate levels of anticonvulsant activity in MES test
and protected 100% of the animals at a dose of 100 mg/Kg. Both
the compounds do not showed any neurotoxicity in the rotarod
test at a dose of 100 mg/Kg. The compound bearing n-pentyl
and hexyl chain respectively showed greatest anticonvulsant
activities indicating that these compounds possessed the
optimum level of lipophilicity form the congeners to act on the
central nervous system73.
Chen et al synthesized a series of 4-(4-alkoxylphenyl)-3-ethyl4H-1,2,4-triazole derivatives (40,41) as open-chain analogues of

7-alkoxyl-4,5-dihydro[1,2,4]triazolo[4,3-a]quinolones
and
evaluated for
anticonvulsant activities by the maximal
electroshock test (MES test) and their neurotoxicity was
evaluated by the rotarod neurotoxicity test (Tox). 3-ethyl-4-(4octyloxyphenyl)-4H-1,2,4-triazole was found to be the most
potent with ED50 value of 8.3 mg/Kg and protective index
(PI=TD50/ED50) value of 5.5, but compound 3-ethyl-4-(4octyloxyphenyl)-4H-1,2,4-triazole, exhibited better PI value of
9.3, which was much greater than PI value of the prototype drug
phenytoin. 4-alkoxyl-3-ethyl-4H-1,2,4-triazoles, the open-chain
analogues
of
7-alkoxyl-4,5-dihydro-[1,2,4]triazolo[4,3a]quinolines, exhibited remarkable anticonvulsant activity and
lower neurotoxicity74.

(40)
R- -CH2C6H5; -CH2C6H4(4-F); -CH2C6H4(4-Cl);
-CH2C6H4(4-OCH3); -C2H5; -n-C7H15; -n-C8H17

(41)

Siddiqui et al afforded the synthesis of various 3-[4(substitutedphenyl)-1,3-thiazol-2-ylamino]-4(substitutedphenyl)-4,5-dihydro-1H-1,2,4-triazole-5-thiones (42)
and screened for anticonvulsant activity by maximal
electroshock seizure (MES) and subcutaneous pentylenetetrazole (scPTZ). Two compounds showed significant activity

in both the screens with ED50 values 23.9 mg/Kg and 13.4
mg/Kg respectively in MES test and 178.6 mg/Kg and 81.6
mg/Kg respectively in scPTZ test. The compounds displayed a
wide margin of safety with median lethal dose (LD50) much
higher than the standard drugs Phenytoin, Ethosuximide,
Phenobarbital75.

(42)
R- H; Cl; Br; NO2
R1- H; 2-CH3; 4-CH3; 2-OCH3; 4-OCH3

(43)
R- H; F; Cl; Br; CH3

Boechat
et
al
synthesized
1H-1,2,4-triazol-3-yl
benzenesulfonamide derivatives and screened for antimalarial
activity by using a model of the active site of P. falciparum
DHPS, constructed in silico from the crystal structure of
Escherichia coli DHPS. Ligand-enzyme docking simulations
were performed with MolDock. Compounds with CF3 groups on
5th position of the triazole ring, showed stronger interaction with
enzyme. The non-substituted triazole analogs exhibited the
weakest intermolecular interactions with the enzyme. The

R1- H; CH3; CF3

halogenated compounds presented better docking scores than
Sulfalene and Sulfadoxine76.
Vlahakis et al synthesized triazolium salts (44) and evaluated as
Plasmodium inhibitors. Many of triazolium salts were highly
potent with active concentrations in the nanomolar range in
Plasmodium falciparum cultures, and specific to Plasmodium
with highly favorable therapeutic ratios. An electron-deficient
core was required so that the compound may thereby interact
with a negatively charged moiety on the parasite merozoite77.
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(44)
R1- -CH2C6H5; 4-Br-CH2C6H5
R2- H; C6H5; R3- C6H5

(45)

Mishra et al synthesized novel 1,3-diaryl propenone derivatives
(45,46) and evaluated for their anti-malarial activity in vitro
against Plasmodium falciparum. Chalcone derivatives were
prepared via Claisen-Schmidt condensation. The compounds
showed antiplasmodial IC50 activity ranged between 1.5 and
12.3 g/ml. The chloro substituted derivatives were found to be
the most effective in inhibiting the growth of P. falciparum
while pyrrole and benzotriazole substituted chalcones showed
relatively less inhibitory activity78.

(46)

Havaldar et al synthesized 3-{4-[4-(substitutedphenyl)-4H[1,2,4]triazol-3-yl-methoxy]-phenyl}-2-phenyl-3H-quinazolin4-ones (47) and were evaluated for the sensitivity of
Chloroquine-resistant P. falciparum malarial parasite in vitro by
using triturated hypoxanthine incorporation assay. The 4-fluoro
substituted derivative was found to be most active against P.
falciparum strains and its IC50 value was 1.2M79.

(47)
R1- H; F; R2- H; F; NO2
Analgesic and Anti-inflammatory activity
Hunashal et al synthesized 2-[4-(substitutedbenzylideneamino)5-(substitutedphenoxy methyl)-4H-1,2,4-triazol-3-yl-thio]acetic
acid derivatives (48) and were evaluated for in vivo antiinflammatory and analgesic activities. Among the series some

(48)
Ar- 4-CH3; 4-NO2; 4-OCH3; 2-OH; 4-Cl; 2,4-Cl
Khanage et al synthesized some 1,2,4-triazole heterocycles
clubbed with pyrazole, tetrazole, isoxazole, pyrimidine
(49,50,51) and screened for in vivo analgesic activity by using
acetic acid induced writhing test and Hot plate method.
Ibuprofen (10 mg/Kg) and Pentazocine (10 mg/Kg) were taken
as standard drugs for writhing test and hot plate method

compounds showed significant anti-inflammatory activity with
P< 0.001 (62-64% edema inhibition) as compared to the
standard drug Diclofenac (67.0%). Two compounds also
exhibited significant analgesic activity with P< 0.001 (55.9%
and 54.9% protection) and less ulcerogenic activity as compared
with standard drug aspirin (57.8%)80.

(52)

repectively. Chloro, nitro and methoxy, hydroxy and bromo
substituted derivatives showed excellent analgesic activity at the
dose of 25-100 mg/Kg and dimethylamino, furan and phenyl
substituted derivatives showed moderate analgesic activity in
both of the methods81.
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(49)
(50)
(51)
Ar- 4-Cl-C6H5; 4-Br-C6H5; 4-OH-C6H5; 4-OCH3-C6H5; -NO2-C6H5; 4-N(CH3)2-C6H5
Baran et al synthesized thiazolo[3,2-b]-1,2,4-triazole-5(6H)-one
substituted with ibuprofen (52) and evaluated for analgesic and
anti-inflammatory activities in vivo in mice by using
Carrageenan-induced paw edema test, tail flick test and hot plate
methods with Ibuprofen (50 mg/Kg)and Oxycodone (100
mg/Kg) as standard drugs . The ulcerogenic risks of the
compounds were also determined. None of the compounds
represent a risk for developing stomach injury as much as
observed in the reference drugs. The compounds carrying a 3phenyl-2-propenylidene, (biphenyl-4-yl)methylidene and (1methylpyrrol-2-yl)methylidene at the 6th position of the fused
ring were evaluated as potential analgesic/anti-inflammatory
agents without a gastro- intestinal side effect82.

Abdel-Megeed et al synthesized different acylated 1,2,4triazole-3-acetate derivatives (53) and were evaluated for their
anti-inflammatory activites as well as gastric ulcerogenic effects
and acute toxicity by using carageenan-induced rat paw edema ,
molecular modeling and acute toxicity methods. Results showed
that 1-acylated-5-amino-1,2,4-triazole-3-acetates showed higher
anti-inflammatory activity with low gastric ulcerogenicity
compared with indomethacin. Tested compounds exhibited
significant (P< 0.05) inhibition against carrageenan-induced rat
paw edema at 10 mg/Kg dose. Compounds substituted with
chloro, bromo and nitro were found to be more potent than
indomethacin83.

(53)
X- H; Cl; Br; OCH3; NO2

(54)
R- -CH2CH2CH3; 4-Cl-C6H4; 4-F-C6H4;
2-CH3C6H4; 2-OCH3-C6H4

Amir et al synthesized 5-[2-(4-i-butylphenyl)ethyl]-4alkyl/aryl-3-mercapto-1,2,4(H)-triazole derivatives (54) and
screened for their anti-inflammatory activity by the carrageenan
induced rat paw edema method, analgesic, ulcerogenic and lipid
peroxidation activities Some compounds showed 50 to 86%
inhibition, whereas the standard drug ibuprofen showed 92%
inhibition at the same oral dose of 70 mg/Kg. Five compounds
showed more than 80% anti-inflammatory activity with a
significant reduction in ulcerogenic activity compared to
ibuprofen through the severity index 0.5 to 0.8, vs. ibuprofen
1.884.

(55)
R- 3-Cl; 4-Cl; 4-Br; 4-F; 4-CH3; 4-OCH3
Ar- 4-isobutylphenyl; 2-fluorobiphenyl;
6-methoxynaphthyl

Metwally et al afforded the synthesis of 3-arylamino-5-(1substituted-ethyl)-4H-1,2,4-triazoles (55) and screened for antiinflammatory activity with less side-effects by using
carrageenan rat paw edema test using Ibuprofen as a reference
substance. Hydrocortisone was additionally used as a second
reference standard representing steroidal anti-inflammatory
agents. The obtained pharmacological results revealed that the
compounds substituted with electron-withdrawing groups like
halogens were more potent than Ibuprofen which were further
evaluated for their ulcerogenic potential in rats and showed a
better GI safety profile (0-33.3% ulceration) compared to
Indomethacin85.

(56)
R- H; -CH3; -C2H5; n-C3H7; i-C3H7; -CH2C6H5
R1- H; -COCH3; -COC6H5; 4-Cl-C6H4CO;
4-CH3C6H4SO2

Mohamed et al synthesized 1-acyl-2-alkylthio-1,2,4triazolobenzimidazoles (56) and screened for analgesic activity
by hot plate method and for anti-inflammatory activity by using
carrageenan induced rat paw edema method. Nine compounds
were tested for their anti-inflammatory and analgesic effects,

most of these compounds showed potent and significant results
compared to indomethacin at the dose of 10 mg/Kg. Moreover,
ulcerogenicity and the median lethal dose (LD50) of the most
active compound was found to be 275 mg/Kg (i.p.) in mice86.
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(56)
R- H; -CH3; -C2H5; n-C3H7; i-C3H7; -CH2C6H5
R1- H; -COCH3; -COC6H5; 4-Cl-C6H4CO;
4-CH3C6H4SO2

(60)
R- 2-Cl-C6H4; 2-Cl-C6H4; 4-Cl-C6H4;
4-F-C6H4; 2-CH3-C6H4; 4-OCH3-C6H4;
4-NH2-C6H4

Rabea et al synthesized 5-phenyl-1-(3-pyridyl)-1H-1,2,4triazole-3-carboxylic acid derivatives (57,58,59) and evaluated
for anti-inflammatory activity carrageenan-induced rat paw
edema in albino rats using Indomethacin and Celecoxib as
reference drugs at two dose levels of 5 and 10 mg/Kg. Most of
the tested compounds showed significant (P< 0.05) inhibition

(57)

(58)

Sun et al synthesized several new 6-alkoxy(phenoxy)[1,2,4]triazolo[3,4-a]phthalazine-3-amine derivatives (60) and
screened for anti-inflammatory activity by an in vivo inhibition
assay by monitoring xylene-induced ear edema in mice using
Ibuprofen as standard drug at the dose of 100 mg/Kg. The study
showed
that
the
compounds
(6-(2-chlorophenoxy)-

(60)
R- 2-Cl-C6H4; 2-Cl-C6H4; 4-Cl-C6H4;
4-F-C6H4; 2-CH3-C6H4; 4-OCH3-C6H4;
4-NH2-C6H4
Tozkoparan et al synthesized a series of 5-aryl-3-alkylthio1,2,4-triazoles (61,62) and corresponding sulfones and screened
for the better analgesic & anti-inflammatory activity with
minimum ulcerogenic risk by using PBQ-induced writhing test
& carrageenan induced hind paw edema model in mice
respectively. Compounds with 2-chlorophenyl and 4chlorophenyl exhibited the highest analgesic and antiinflammatory activity, with percentage inhibition values 37.9%,
40.2%, respectively, at 50 mg/Kg dose level. In contrast to
reference compound Acetyl Salicylic Acid and Indomethacin,
these compounds did not induce gastric lesions89.

against carrageenan-induced edema in rats ranged from 45.6–
94.5%, whereas standard drug Indomethacin showed an activity
of 78.4% after 3 h. Higher activity was obtained by p-bromophenyl (82.6%). This means that the aryl substitution on amide
nitrogen or N4 of thiosemicarbazide is very important for the
activity87.

(59)
[1,2,4]triazolo[3,4-a]phthalazine-3-amine)
and
(6-(4aminophenoxy)-[1,2,4]triazolo[3,4-a]phthalazine-3-amine)
exhibited the highest anti-inflammatory activity (81% and 83%
inhibition) which were slightly more potent than the reference
drug Ibuprofen (61%)88.

(61)

(62)

Zitouni et al synthesized 4-aryl/alkyl-5-(1-phenoxyethyl)-3-[N(substituted)acetamido]thio-4H-1,2,4-triazole derivatives (63)
and evaluated their anti-inflammatory activity by using
carrageenan induced rat paw oedema method with the standard
drug Indomethacin. The four compounds exhibited maximum
inhibition values of 70.5%, 73.1%, 73.8%, 72.1% while the
standard drug indomethacin showed an inhibition of 67.3%. The
SAR observations showed that the substitution on the phenoxy
moiety has an interesting role on the activity. The unsubstituted
phenoxy and p-Cl-substituted phenoxy derivatives are the more
active than the p-methyl derivatives90.
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(63)
R1- CH3; C6H5

R2- H; Cl; CH3

Antiviral activity
Al-Soud et al synthesized a series of 1,5-dialkyl-3-(5-mercapto4-N-aryl-1H-[1,2,4]-triazol-3-ylmethylene)-1H-[1,2,4] triazoles
(64,65,66) and were evaluated for in vitro antiviral activity
against HIV-1, HIV-2, HSV-1, HSV-2, SV, CV-B4, RSV, P3V,

(64)

R3- C6H5; C6H11
RV, SinV, PTV. Only one compound showed activity against
HIV-1 and HIV-2 at >0.48, and 0.436 μg/ml, respectively. One
more compound exhibited activity against Parainfluenza-3 virus,
Reovirus-1, Sindbis virus and Punta Toro virus at16 μg/ml, with
SI< 1.0 but revealed no selective activity against the mentioned
viruses as well. Delviridine was used as a standard drug91.

(65)

Barbary et al synthesized some new 4-amino-1,2,4-triazole
derivatives (67,68) and screened for antiviral activity against
HIV-1 was performed in MT4 cell cultures infected with either
wild-type HIV-1 (strain IIIB) or non-nucleoside reverse

(67)
Essawy et al synthesized some new 1,2,4-triazol-2-yl-2pyridinone derivatives (69) and evaluated for the antiviral
activity against hepatitis B virus (HBV). The drug lamivudine
which is a potent selective inhibitor of HBV replication has been
used as a standard positive control. Three componds were active
against HBV having selectivity index of 2500.0. Five
compounds showed moderate inhibition with moderate
cytotoxicity while the other tested compounds exhibited less
activity against HBV. It was revealed that the substitution of the

(66)

transcriptase inhibitors (NNRTIs)-resistant HIV-1 and HBV.
None of the tested compounds showed any significant antiviral
activity at 100 μM against HIV-1. Only three compounds
showed a moderate activity against HBV at 40-63 μM92.

(68)

(69)

oxygen atom in the acyclonucleoside analogue by a sulfur atom
(given below) increases the viral inhibition.[93]
Johns et al synthesized a series of HIV-1 integrase inhibitors
containing a novel metal binding motif consisting of the 8hydroxy-1,6-naphthyridine core and triazole (70). The
synthesized compounds were subjected to antiviral activity. A
preliminary examination of C5 substitution showed significant
improvements in antiviral activity94.

(70)

(71)

R- -CH3; -C6H5; -CH2-CH2C6H5; -CH2-C6H5;
-CH2-C6H4(4-OCH3); -CH2-C6H4(4-Cl)
Kirschberg et al synthesized a series of 3,4,5-trisubstituted
1,2,4-4H triazole derivatives (71) and investigated for HIV-1
reverse transcriptase inhibition. An X-ray structure with HIV-1
RT secured the binding mode and allowed the key interactions

with the enzyme to be identified. The 4-benzyl derivate was the
only one that displayed anti-HIV activity. Shortening or
lengthening the distance of the phenyl ring from the core or
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removing it altogether led to dramatic loss of activity, as did the
introduction of chlorine or methoxy substituents95.
Kucukguzel et al afforded the synthesis of 5-[(4aminophenoxy)methyl]-4-alkyl/aryl-2,4-dihydro-3H-1,2,4triazole-3-thiones (72) and screened for in vitro antiviral activity
against HIV-1 (IIIB) and HIV-2 (ROD) strains in MT-4 cells, as
well as other selected viruses such as HSV-1, HSV-2, Coxsackie

virus B4, Sindbis virus and Varicella-zoster virus. Only one
compound (given below) was the most active derivative in this
series which showed moderate protection against Coxsackie
virus B4 with an MIC value of 16 g/ml and a selectivity index
of 5. This compound was also active against thymidine kinase
positive Varicella-Zoster virus (TKþ VZV, OKA strain) with an
EC50 value of 9.9 g/ml96.

(72)
R- phthalimido, phthalimidomethyl, 2-phenyl
-3-methyl-quinazolin(3H)4-one, nicotinamido
R1- H, C6H5
Pandey et al synthesized derivatives were evaluated for their
antiviral activity against two animal viruses, namely, Japanese
encephalitis virus (JEV) strain and herpes simplex virus-1
(HSV-1) strain. A compound having R=H and R1= 2-phenyl-3methylquinazolin(3H)4-one, displayed moderate anti-JEV
activity while the other three compounds containing
phthalimido, phthalimidomethyl, and nicotinamido substituents
(73), respectively, were found insignificantly active at the same
dose level. It was predicted that a larger substituent like 2phenyl-3-methyl-quinazolin(3H)4-one is mainly responsible for

(73)

exerting anti-JEV activity. The activity percentage ranged from
10 to 23%97.
Pomarnacka et al synthesized a series of 4-chloro-2-mercaptoN-(4,5-dihydro-5-oxo-4-phenyl-1H-1,2,4-triazol-3yl)benzenesulfonamide derivatives (74) and evaluated for their
in vitro antiviral activity against T-4 lymphocytes (CEM-SS cell
line) uninfected or infected with HIV-1. The compound given
below (R1-NHCOPh, R2-H) displayed moderate activity
(IC50200 M, EC50=28.8 M, TI506.94)98.

(74)
Suzgun et al synthesized a novel series of new etodolac 1,2,4triazoles derivatives (75) and investigated for their antiviral
activity against HCV NS5B polymerase. One compound 4a was
found to be the most active with IC50 value of 14.8 M.
Etodolac, the parent molecule, included in this investigation for
comparison, yielded 10% inhibition of NS5B polymerase,
while its derivatives displayed5.0-80.0% inhibition of NS5B
polymerase activity. All 11 etodolac 4-thiazolidinones proved to
be weak NS5B polymerase inhibitors with 50% anti-NS5B
activity99.

(75)
Antioxidant activity
Cetin et al synthesized a series of 1,2,4-triazole derivative
compounds substituted with groups of phenol and pyridine (76)
in high yields and screened against several antioxidant activity
parameters such as DPPH, ABTS, metal-chelating, reducing
power and the total antioxidant activity. The compounds showed
better than expected antioxidant activity between the studied
biological activity parameters. Among these, compound (2-(5mercapto-4H-1,2,4-triazol-3-yl)phenol) had a high total
antioxidant
activity
potential
with
value
of
232.12±6.89mmol/ml. Also showed fairly good ABTS cation
radical and DPPH radical scavenging activity with values of
IC50=4.59±4.19 and IC50= 7.12±2.32 μg/ml respectively100.

(76)

(77)
X- Cl; Br; CH3

n- 4, 6
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Dugdu et al synthesized N-(substitutedphenyl)-2-(2-(4-(4-(1-(2(2-(4-fluorophenylcarbamo thioyl) hydrazinyl)-2-oxoethyl)-3methyl-5-oxo-1H-1,2,4-triazole-4(5H)-yl)alkyl)-3-methyl-5oxo-4,5-dihydro-1,2,4-triazole-1yl)acetyl)hydrazinecarbothioamides (77) and screened for antioxidant activity by DPPH radical scavenging method. Sample
concentration providing 50% inhibition (IC50) was calculated
form the graph plotted inhibition percentage against extract
concentration. Butylated Hydroxyl Toluene (BHT) was used as

(79)

positive control. Some compounds were found to possess good
antioxidant properties101.
Unver et al synthesized 4-(3,4-dihydroxyphenethyl)-5-methyl2H-1,2,4-triazol-3(4H)-one derivatives (78,79,80) and evaluated
their antioxidant activity by DPPH method taking butylated
hydroxytoluene (BHT) as a positive control. Compound
concentrations providing 50% inhibition (IC50) were calculated
from a graph plotted as inhibition percentage against compound
concentration102.

(80)

(81)

R- -CH3; -C2H5; -C3H7
Antihypertensive activity
Okazaki et al afforded the synthesis of alkyl-substituted
pyrazolo[1,5-b][1,2,4]triazole derivatives (82) and screened for
their angiotensin II receptor antagonistic activity. Some
compounds inhibited the angiotensin II-induced pressor
response in rats after oral administration in the in vivo tests.

These compounds also produced a dose-dependent decrease in
blood pressure when administered orally to conscious
furosemide-treated dogs, having a longer duration of action as
compared to DuP753 suggesting them to be useful agents for the
treatment of angiotensin II-dependent disease, such as
hypertension103.

(82)
Kakefuda et al synthesized and evaluated a series of 5-(4biphenyl)-3-methyl-4-phenyl-1,2,4-triazole derivatives (83) as
selective antagonists for human vasopressin V-1A receptor. The
compounds were examined for their affinity to the cloned
human V-1A receptor hV-1A and selectivity versus the cloned
human V-2 receptor h-V2. One particular compound, 5-(4biphenyl)-3-methyl-4-[2-[6-(4-methyl-1piperazinyl)hexyloxy]phenyl]-1,2,4-triazole showed potent
affinity to hV-1A and high selectivity with a 1700-fold
selectivity versus h-V2, it also showed antagonist activities
toward an arginine vasopressin-induced increase in diastolic
blood pressure after intravenous or oral administration and longlasting oral activity104.

(83)
Antiparkinsonian activity
Ongini et al synthesized aseries of non-xanthine heterocycles
(84) starting from the non-selective adenosine antagonist
triazoloquinazoline and evaluated for its anti-bacterial activity.
Thus, replacement of the phenyl ring with a heterocyclic ring,
led to a series of interesting compounds whose prototype, 7-(2phenylethyl)-5-amino-2-(2-furyl)-pyrazolo[4,3-e]-1,2,4triazolo[1,5-c]pyrimidine became a reference A2A receptor
antagonist. The relevance of the A2A receptors in the central
nervous system, made this class of adenosine receptor blockers
of interest for treatment of neurodegenerative disorders such as
Parkinson′s disease105.

(84)

(85)

R- -H; 4-Cl; 3-NH2; 3-NO2; 4-NO2; 4-CH3
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Inhibitors of mammalian cathepsin B and cathepsin H
Raghav et al synthesized some triazole derivatives (85) and
evaluated as protease inhibitors and inhibitory studies were done
on cathepsin B and cathepsin H. The compounds, found
inhibitory to endogenous proteolysis in liver homogenate at pH

5.0, were further studied for determination of inhibition type and
Ki values on purified cathepsin B and cathepsin H. 3-(30nitrophenyl)-5-(30-nitrophenyl)-4-amino-1,2,4-triazoles, 3-(40chlorophenyl)-5-(40-chlorophenyl)-4-amino-1,2,4-triazoles,3(30-aminophenyl)-5-(30-aminophen-yl)-4-amino-1,2,4-triazoles
exerted the maximum inhibitory effect 106.

Clinically used 1,2,4-triazole containing drugs
S. No.
1.

Drug
Ribavirin

Chemical Structure

Pharmacological activity
Antiviral

2.

Rizatriptan

Anti-migraine

3.

Estazolam

Anxiolytic,
Sedative,
Hypnotic

4.

Alprazolam

Anxiolytic,
Tranquillizer

5.

Letrozole

Breast cancer

6.

Anastrozole

Breast cancer

7.

Itraconazole

Antifungal
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8.

Fluconazole

Antifungal

9..

Vorozole

Aromatase inhibitor

10.

Posaconazole

Antifungal

11.

Trazodone

Antidepressant

12.

Trapidil

Vasodilator,
Antiplatelet
drug,
Antihypertensive

REFERENCES
1.

2.

3.

4.

5.

6.

Patel AA, Mehta AG. Synthesis and characterization of
some pyrimidine-quinoline clubbed molecules and their
microbicidal efficacy. Journal of Saudi Chemical Society
2010; 14:203-208.
Singh R, Chouhan A. Important methods of synthesis and
biological significance of 1,2,4-triazole derivatives. World
journal of pharmacy and pharmaceutical sciences 2014;
3(8):874- 906.
Kumar R, Yar MS, Chaturvedi S, Srivastava A. Triazole as
pharmaceuticals potentials. International Journal of Pharm
Tech Research 2013; 5:1844-1869.
G. Aromi, LA. Barriosa, O. Roubeaub, P. Gameza.
Triazoles and tetrazoles: Prime ligands to generate
remarkable coordination materials. Coordination Chemistry
Reviews 2011; 255: 485-546.
Prajapati S, Goswami K, Patal A. Synthesis and
characterisation of 4-Aryl thiazole ring system and its
antimicrobial activity. International Journal of Pharma and
Bio Sciences 2013; 4(1):803-808.
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.
European Journal of Medicinal Chemistry 2010; 4:63-68.
7. Alaraji YH, Shneine JK, Ahmed ANAA. Synthesis,
characterization, and antibacterial activity of new schiff's
bases with 1, 2, 4-triazole moiety. Journal of Science 2015;
5(5):293-299.
8. Abdulrasool MM, Jawad AH. Synthesis, characterization
and evaluation of biological activity of new heterocyclic
compounds containing 1,2,4-triazoleand 1,3,4-thiadiazole
rings. International Journal of Applied Science and
Technology 2012; 2(10):155-164.
9. Jassim WK, Fayad AA, Jassim IK. Synthesis and
characterization of some substituted heterocyclic
compounds and evaluation of biological activity. Karbala
Journal of Pharmaceutical Sciences 2011; 2:228-240.
10. Al-Khuzaie
MGA,
Al-Majidi
SMH.
Synthesis,
characterization and evaluation antimicrobial activity of
some new substituted 2-mercapto-3-phenyl-4(3H)quinazolinone. Iraqi Journal of Science 2014; 55(2B):582593.

25

Parminder Kaur & Anshul Chawla. Int. Res. J. Pharm. 2017, 8 (7)
11. Hanif M, Saleem M, Hussain MT, Rama NH, Zaib S,
Aslam MAM, Jones PG, Iqbal J. Synthesis, urease
inhibition, antioxidant and antibacterial studies of some 4amino-5-aryl-3H-1,2,4-triazole-3-thiones and their 3,6disubstituted1,2,4-triazolo[3,4-b]1,3,4thiadiazole
derivatives. Journal of the Brazilian Chemical Society
2012; 23(5):854-860.
12. Wang XL, Wan K, Zhou CH. Synthesis of novel
sulfanilamide derived 1,2,3-triazoles and their evaluation
for antibacterial and antifungal activities. European Journal
of Medicinal Chemistry 2010; 45:4631-4639.
13. Prasad D, Aggarwal N, Kumar R, Nath M. Synthesis of
novel heteroarenes based [1,2,3]-triazoles via click
chemistry and their evaluation for antibacterial activity.
Indian Journal of Chemistry 2012; 51(5):731-738.
14. Yan S, Liu Y, Chen Y, Liu L, Lin J, An efficient one-pot
synthesis of heterocycle-fused 1,2, 3-triazole derivatives as
anticancer agents. Bioorganic & Medicinal Chemistry
Letters 2010; 20:5225-5228.
15. 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. Bioorganic
& Medicinal Chemistry Letters 2010; 20:240–243.
16. Kurumurthy C, Rao PS, Swamy BV, Kumar GS, Rao PS,
Narsaiah B, Velatooru LR, Pamanji R, Rao JV. Synthesis
of novel alkyltriazole tagged pyrido[2,3-d]pyrimidine
derivatives and their anticancer activity. European Journal
of Medicinal Chemistry 2011; 46:3462-3468.
17. Amin KM, El-Zahar MI. Synthesis and anticancer activity
of novel tetralin-6-ylpyridine and tetralin-6-ylpyrimidine
derivatives. Acta Poloniae Pharmaceutica Drug Research
2009; 66(3):279-291.
18. Arul K, Smith KK. In-Silico Design, synthesis and in vitro
anticancer evaluation of some novel 1,2,4-triazole
derivatives. The Experiment 2014; 21(1):1439-1452.
19. Baviskara BA, Khadabadi SS. Synthesis of clubbed
triazolylindeno[1,2-c]isoquinolines as an novel anticancer
agent. Pel Research Library Pharma Sin 2012; 3(1):24-30.
20. Mandal SK, Saha D, Jain VK, Jain B. Synthesis and
antitubercular activity of some triazole derivatives of
propyl gallate. International Journal of Pharmaceutical
Sciences and Research 2010; 1:465-473.
21. Mali RK, Somani RR, Toraskar MP, Mali KK, Naik PP,
Shirodkar PY. Synthesis of some antifungal and antitubercular 1,2,4-triazole analogues. International Journal of
Chem Tech Research 2009; 1(2):168-173.
22. Meenaxi MM, Ainapure R. Triazolone and their derivatives
for anti-tubercular activities. Asian Journal of Research in
Chemistry 2011; 4(7):1050-1054.
23. Singh RG, Singh DJ. Novel synthetic approach to some
new
1,2,4-triazolothiadiazines
and
1,2,4triazolothiadiazinones
and
their
anti-inflammatory
activities. International Journal of ChemTech Research
2009; 1(4): 1239-1243.
24. Akhter MW, Hassan MZ, Amir M. Synthesis and
pharmacological evaluation of 3-diphenyl methyl-6substituted-1,2,4-triazolo[3,4-b]-1,3,4-thiadiazoles:
a
condensed bridgehead nitrogen heterocyclic system.
Arabian Journal of Chemistry 2014; 4:1-9.
25. Shenone S, Bruno O, Ranise A, Bondavalli W, Falcone G,
Giordano L, Vitelli M. 3-arylsulphonyl-5-arylamino-1,3,4thiadiazol-2(3H)ones as anti-inflammatory and analgesic
agents. Bioorganic and Medicinal Chemistry 2001; 9:21492153.
26. Ilango K, Valentina P. Synthesis and biological activities of
novel 1,2,4-triazolo-[3,4-b]-1,3,4-thiadiazoles. Der Pharma
Chemica 2010; 2(2):16-22.

27. Streeter DG, Witkowski JT, Khare GP. Mechanism of
action of 1-β-d-ribofuranosyl-1,2,4-triazole-3-carboxamide
(virazole): a new broad-spectra antiviral agent. Proceedings
of the National Academy of Sciences of the United States
of America 1973; 70(4):1174-1178.
28. 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 2010; 7:41-45.
29. Hanane A, Bouchra Q, Abdelkarim A, Rachid T, Noureddin B, Abdellah H, Mustafa T, Mohammed B, Sghirel K.
Synthesis and biological activity of new triazole
compounds. Letters of Drug Design & Discovery 2010;
7:41-45.
30. Patel NB, Khan IH, Rajani SD, Pharmacological evaluation
and characterizations of newly synthesized 1,2,4-triazoles.
European Journal of Medicinal Chemistry 2010; 45: 42934299.
31. Guan LP, Sui X, Deng XQ, Quan YC, Quan ZS. Synthesis
and anticonvulsant activityof a new 6-alkoxy[1,2,4]triazolopyridazine. European Journal of Medicinal
Chemistry 2010; 45:1746-1752.
32. Siddiqui N, Ahsan W. Triazole incorporated thiazoles as a
new class of anticonvulsants: Design,synthesis and in vivo
screening. European Journal of Medicinal Chemistry 2010;
45:1536-1543.
33. Husain A, Naseer MA, Sarafroz M. Synthesis and
anticonvulsant activity of some novel fused heterocyclic
1,2,4-triazolo-[3,4-b]-1,3,4-thaidiazole derivatives. Acta
Poloniae Pharmaceutica Drug Research 2009; 66(2):135140.
34. Alswah M, Ghiaty A. Synthesis and biological evaluation
of some [1,2,4] triazolo[4,3-a]quinoxaline derivatives as
novel anticonvulsant agents. ISRN Organic Chemistry
2013; 1:1-7.
35. Sripriya S, Subha C, Selvaraj A. The inhibition chemistry
of 2-amino, 5-phenyl 1, 3, 4-triazole for aluminium in
hydrochloric acid solution. IOSR-Journal of Applied
Chemistry 2013; 6(2):25-29.
36. Kharb R, Sharma PC, Bhandari A, Shaharyar M. Synthesis,
spectral characterization and anthelmintic evaluation of
some novel imidazole bearing triazole derivatives. Der
Pharm Lett, 2012; 4:652-657.
37. Vishnumurthy KA, Satyendra RV, Vagdevi HM, Rajesh
KP, Manjunatha H, Shruthi A. Synthesis, in vitro
antioxidant, anthelmintic and molecular docking studies of
novel dichloro substituted benzoxazoletriazolothione
derivatives. European Journal of Medicinal Chemistry
2011; 46:3078-3084.
38. Padmaja A, Rajasekhar C, Muralikrishna A and
Padmavathi V. Synthesis and antioxidant activty of
disubstituted 1,3,4-oxadiazoles, 1,3,4-thiadiazoles and
1,2,4-triazoles. Journal of Chemical & Pharmaceutical
Research 2012; 4(1):294-302.
39. Kemal S, Yasemin U, Dilek U, Esra D, Gulcan K, Fatih C,
Emrah B, Synthesis, Characterization, and antioxidant
activities of new trisubstituted triazoles. Turkish Journal of
Chemistry 2012; 36:457-466.
40. Abdul Hameed A, Hassan F. Synthesis, Characterization
and Antioxidant Activity of Some 4-Amino-5-phenyl-4H1,2,4-triazole-3-thiol Derivatives. International Journal of
Applied Science and Technology 2012; 4(2):202-211.
41. Sancak K, Unver Y, Unluer D, Dugdu E, Kor G, Celik F,
Birinci E. Synthesis, characterization, and antioxidant
activities of new trisubstituted triazoles. Turkish Journal of
Chemistry 2012; 36:457-466.
42. Bekircan O, Menteşe E, Ulker S. Synthesis of some new
1,2,4-triazole derivatives starting from 3-(4-chlorophenyl)-

26

Parminder Kaur & Anshul Chawla. Int. Res. J. Pharm. 2017, 8 (7)

43.

44.

45.

46.

47.

48.
49.

50.

51.

52.

53.

54.

55.

56.

57.

5-(4-methoxybenzyl)-4H-1,2,4-triazol with anti-lipase and
anti-urease activities. Arch Pharma Chemical and Life
Sciences 2014; 347:387-397.
Mhasalkar MY, Shah MH, Pilankar PD, Nikam ST,
Anantanarayanan KG, Deliwala CV. Synthesis and
hypoglycaemic activity of 3-aryl(or pyridyl)-5-alkyl amino1,3,4, thiadiazole and some sulfonyl urease derivatives of
4H-1,2,4 triazoles. Journal of Medicinal Chemistry 1971;
14(10):1000-1003.
Sharma V , Shrivastava B, Bhatia1 R, Bachwani M,
Khandelwal R , Ameta J. Exploring potential of 1,2,4triazole: A brief review. Pharmacology online 2011;
1:1192-1222.
Barot KP, Manna KS, Ghate MD. Design, synthesis and
antimicrobial activities of some novel 1,3,4-thiadiazole,
1,2,4-triazole-5-thione and 1,3-thiazolan-4-one derivatives
of benzimidazole. Journal of Saudi Chemical Society 2013.
Eswaran S, Adhikari AV, Shetty NS. Synthesis and
antimicrobial activities of novel quinoline derivatives
carrying 1,2,4-triazole moiety. European Journal of
Medicinal Chemistry 2009; 44:4637-4647.
Sahin D, Bayrak H, Demirbas A¸ Demirbas N¸ Karaoglu
SA. Design and synthesis of new 1,2,4-triazole derivatives
containing morpholine moiety as antimicrobial agents.
Turkish Journal of Chemistry 2012; 36:411-426.
Abdulla IQ. Synthesis and antimicrobial activity of
Ibuprofen Derivatives. Natural Science 2014; 6(2): 47-53.
Desabattina VNK, Aluru RGP, Narasimha SY, Dharmapuri
RR, Rao RL, Rao K. Synthesis, characterization and
antimicrobial studies of certain 1,2,4-triazole derivatives.
Journal of Applied Pharmacy 2014; 6(1): 01-07.
Shi Z, Zhao Z, Huang M, Fu X. Ultrasound-assisted, onepot, three-component synthesis and antibacterial activities
of novel indole derivatives containing 1,3,4-oxadiazole and
1,2,4-triazole moieties. Comptes Rendus Chimie 2015.
Mandal S, Saha D, Jain VK, Jain B. Synthesis,
characterization and evaluation of antibacterial and
antifungal activity of triazole derivatives of gallic acid.
International Journal of Applied Biology and
Pharmaceutical Technology.2010; 3(1):1300-1311.
Gupta AK, Prachand S, Patel A, Jain S. Synthesis of some
4-Amino-5-(substituted-phenyl)-4H-[1, 2, 4]triazole-3-thiol
derivatives and Antifungal activity. International Journal of
Pharmacy & Life Sciences 2012; 3:1848-1857.
B Andrews, Ahmed M. Synthesis and Characterization of
Pyrimidine bearing 1,2,4- triazole derivatives and their
potential antifungal action. International Journal of
ChemTech Research 2014; 6:1013-1021.
Sachdeva H, Saroj R, Khaturia S, Dwivedi D. Environeconomic synthesis and characterization of some new
1,2,4-triazole derivatives as organic fluorescent materials
and potent fungicidal agents. Organic Chemistry
International 2013; 19.
Min LJ, Shi YX, Wu HK, Sun ZH, Liu XH, Li BJ, Zhang
YJ. Microwave assisted synthesis and antifungal activity of
some novel thioethers containing 1,2,4-triazole moiety.
Applied Sciences 2015; 5:1211-1220.
Kumar GVS, Rajendraprasad V, 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
antitubercular agents. European Journal of Medicinal
Chemistry 2010; 45:2063-2074.
Godhani DR, Jogel AA, Sanghani AM, Mehta JP.
Synthesis & biological screening of 1,2,4-triazole
derivatives. Indian Journal of Chemistry 2015; 54B:556564.

58. Afreen F, Chakraborty R, Thakur A. Synthesis of a triazole
derivative and evaluation of their antituberculer activity.
International Journal of Pharmaceutical Chemistry 2015;
5(10):343-349.
59. Mali RK, Somani RR, Toraskar MP, Mali KK , Naik PP ,
Shirodkar PY. Synthesis of some antifungal and antitubercular 1,2,4-triazole analogues. International Journal of
ChemTech Research 2009; 1(2):168-173.
60. Nandha B, Nargund LVG, Nargund SL. Design and
synthesis of some new imidazole and 1,2,4-triazole
substituted fluorobenzimidazoles for antitubercular and
antifungal activity. Der Pharma Chemica 2013; 5(6):317327.
61. Bhat KS, Poojary B, Prasad DJ, Naik P, Holla B. Synthesis
and antitumor activity studies of some new fused 1,2,4triazole derivatives carrying 2,4-dichloro-5-fluorophenyl
moiety. European Journal of Medicinal Chemistry 2009;
44:5066–5070.
62. Fattah HAA. Synthesis, cytotoxic and antimicrobial
activities of novel 1,2,4-triazole derivatives incorporating
aryl sulfonamide moiety. Asian Journal of Pharmaceutical
Analysis and Medicinal Chemistry 2014; 2(3):145-162.
63. Li X, Li XQ, Liu HM, Zhou XZ, Shao ZH. Synthesis and
evaluation of antitumor activities of novel chiral 1,2,4triazole Schiff bases bearing γ-butenolide moiety. Organic
and Medicinal Chemistry Letters 2012; 2:1-5.
64. Ikizler aa, Uzunali E, Demirbas A. Synthesis of some
1,2,4-triazole derivatives as potential antitumour agents.
Indian Journal of Pharmaceutical Sciences 2000;
62(5):371-375.
65. Al-Soud YA, Al-Masoudib NA, Ferwanah AERS.
Synthesis and properties of new substituted 1,2,4-triazoles:
Potential antitumor agents. Bioorganic & Medicinal
Chemistry 2003; 11:1701–1708.
66. Kattimani PP, Kamble RR, Kariduraganavar MY,
Dorababu A, HunnurRK. Synthesis, characterization and in
vitro anticancer evaluation of novel 1,2,4- triazolin-3-one
derivatives. European Journal of Medicinal Chemistry.
Accepted Manuscript
67. Hou YP , Sun J , Pang ZH, Lv PC, Li DD, Yan L, Zhang
HJ, Zheng EX, Zhao J, Zhu HL. Synthesis and antitumor
activity of 1,2,4-triazoles having 1,4-benzodioxan fragment
as a novel class of potent methionine aminopeptidase type
II inhibitors. Bioorganic & Medicinal Chemistry 2011;
19:5948-5954.
68. Al-Soud YA, Al-Masoudi NA. DNA-directed alkylating
agents: synthesis, antitumor activity and DNA affinity of
bis N,N′-trisubstituted 1,2,4-triazolo-piperazines. Il
Farmaco 2004; 59:41-46.
69. Plech T, Luszczki JJ, Wujec M, Flieger J, Pizo M.
Synthesis, characterization and preliminary anticonvulsant
evaluation of some 4-alkyl-1,2,4-triazoles. European
Journal of Medicinal Chemistry 2013; 60:208-215.
70. Shalini M, Yogeeswari P, Sriram D, Stables JP. Cyclization
of the semicarbazone template of aryl semicarbazones:
synthesis and anticonvulsant activity of 4,5-diphenyl-2H1,2,4-triazol-3(4H)-one. Biomedicine & Pharmacotherapy
2009; 63:187-193.
71. 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. European Journal
of Medicinal Chemistry 2009; 44:954-58.
72. Deng XQ, Wei CX, Li FN, Sun ZG, Quan ZS. Design and
synthesis
of
10-alkoxy-5,
6-dihydrotriazolo[4,3d]benzo[f][1,4]oxazepine derivatives with anticonvulsant
activity. European Journal of Medicinal Chemistry 2010;
45:3080-86.

27

Parminder Kaur & Anshul Chawla. Int. Res. J. Pharm. 2017, 8 (7)
73. Deng XQ, Song MX, Zheng Y, Quan ZS. Design, synthesis
and evaluation of the antidepressant and anticonvulsant
activities of triazole containing quinolinones European
Journal of Medicinal Chemistry 2014; 73:217-24.
74. Chen J, Sun XY, Chai KY, Lee JS, Song MS, Quan ZS.
Synthesis and anticonvulsant evaluation of 4-(4alkoxylphenyl)-3-ethyl-4H-1,2,4-triazoles as open-chain
analogues of 7-alkoxyl-4,5-dihydro[1,2,4]triazolo[4,3a]quinolones. Bioorganic & Medicinal Chemistry 2007;
15:6775-6781.
75. Siddiqui N, Ahsan W. Triazole incorporated thiazoles as a
new class of anticonvulsants: Design, synthesis and in vivo
screening. European Journal of Medicinal Chemistry 2010;
45:1536-1543.
76. Boechat N, Pinheiro LCS, Filho OAS, Silva I. Design and
synthesis of new N-(5-trifluoromethyl)-1H-1,2,4-triazol-3yl benzenesulfonamides as possible antimalarial
prototypes. Molecules 2011; 16:8083-8097.
77. Vlahakis JZ, Lazar C, Crandall IE, Szarek WA. Antiplasmodium activity of imidazolium and triazolium salts.
Bioorganic & Medicinal Chemistry 2010; 18:6184-6196.
78. Mishra N, Arora P, Kumar B, Mishra LC, Bhattacharya A,
Awasthi SK, Bhasin VK. Synthesis of novel substituted
1,3-diaryl propenone derivatives and their antimalarial
activity in vitro. European Journal of Medicinal Chemistry
2008; 43:1530-1535.
79. Havaldar FH, Patil AR. Synthesis of 1,2,4-triazole
derivatives and their biological activity. European Journal
of Chemistry 2008; 5(2):347-354.
80. Hunashal RD, Ronad PM, Maddi VS, Satyanarayana D,
Kamadod MA. Synthesis, anti-inflammatory and analgesic
activity
of
2-[4-(substituted
benzylideneamino)-5(substituted phenoxymethyl)-4H-1,2,4-triazol-3-yl thio]
acetic acid derivatives. Arabian Journal of Chemistry 2014;
7:1070-1078.
81. Khanage SG, Raju A, Mohite PB, Pandhare RB. Analgesic
activity of some 1,2,4-triazole heterocycles clubbed with
pyrazole, tetrazole, isoxazole and pyrimidine. Advanced
Pharmaceutical Bulletin 2013; 3(1):13-18.
82. Baran AU, Tel BC, Sarıgol D, Ozturk EI, Kazkayasi I,
Okay G, Ertan M, Tozkoparan B. Thiazolo[3,2-b]-1,2,4triazole-5(6H)-one substituted with ibuprofen: Novel nonsteroidal anti-inflammatory agents with favorable
gastrointestinal tolerance. European Journal of Medicinal
Chemistry 2012; 1-9.
83. Abdel-Megeed AM, Abdel-Rahman HM, Alkaramany
GES, El-Gendy MA. Design, synthesis and molecular
modeling study of acylated 1,2,4-triazole-3-acetates with
potential anti-inflammatory activity. European Journal of
Medicinal Chemistry 2009; 44:117-123.
84. Amir M, Kumar S. Synthesis and evaluation of antiinflammatory, analgesic, ulcerogenic and lipid peroxidation
properties of ibuprofen derivatives. Acta Pharm. 2007;
57:31-45.
85. Metwally KA, Yaseen SH, Lashine EM, El-Fayomi HM,
El-Sadek ME. Non-carboxylic analogues of arylpropionic
acids: Synthesis, anti-inflammatory activity and
ulcerogenic potential. European Journal of Medicinal
Chemistry 2007; 42:152-160.
86. Mohamed BG, Alim AAMA, Hussein MA. Synthesis of 1acyl-2-alkylthio-1,2,4-triazolobenzimidazoles
with
antifungal, anti-inflammatory and analgesic effects. Acta
Pharmaceutica 2006; 56:31-48.
87. Rabea SM, El-Koussi NA, Hassan HY, Fadl TA. Synthesis
of 5-phenyl-1-(3-pyridyl)-1H-1,2,4-triazole-3-carboxylic
acid derivatives of potential anti-inflammatory activity.
Arch Pharma Chemical Life Sciences 2006; 339:32-40.

88. Sun XY, Hua C, Deng XQ, Wei CX, Sun ZG, Quan ZS.
Synthesis and anti-inflammatory activity evaluation of
some
novel
6-alkoxy(phenoxy)-[1,2,4]triazolo[3,4a]phthalazine-3-amine derivatives. European Journal of
Medicinal Chemistry 2010; 45:4807-4812.
89. Tozkoparan B, Peli EK, Yes-iladac E, Ertana M.
Preparation of 5-aryl-3-alkylthio-l,2,4-triazoles and
corresponding sulfones with anti-inflammatory-analgesic
activity. Bioorganic & Medicinal Chemistry 2007;
15:1808-1814.
90. Zitouni GIT, Kaplancikli ZA, zdemir A, Chevallet P,
Kandilci HB, Gumusel BL. Studies on 1,2,4-triazole
derivatives as potential anti-inflammatory agents. Arch
Pharma Chemical Life Sciences 2007; 340:586-590.
91. Al-Soud YA, Al-Dweri MN, Al-Masoudi NA. Synthesis,
antitumor and antiviral properties of some 1,2,4-triazole
derivatives. Il Farmaco 2004; 59:775-783.
92. Barbary AAE, Ezz AZAE , Kader AAA , Daly ME,
Nielsen C. Synthesis of some new 4-amino-1,2,4-triazole
derivatives as potential anti-hiv and anti-hbv. Phosphorus,
Sulfur, and Silicon 2004; 179:1497-1508.
93. Essawy FAE, Sayed WAE, Kafrawy SAE, Morshedy AS,
Rahman AHA. Anti-hepatitis B virus activity of new 1,2,4triazol-2-yland
1,3,4-oxadiazol-2-yl-2-pyridinone
derivatives. Z. Naturforsch 2008; 63C:667-674.
94. Johns BA, Weatherhead JG, Allen SH, Thompson JB,
Garvey EP, Foster SA, Jeffrey JL, Miller WH. The use of
oxadiazole and triazole substituted naphthyridines as HIV1 integrase inhibitors. Part 1: Establishing the
pharmacophore. Bioorganic & Medicinal Chemistry Letters
2009; 19: 1802-1806.
95. Kirschberg TA, Balakrishnan M, Huang W, Hluhanich R,
Kutty N, Liclican AC, McColl DJ, Squires NH, Lansdon
EB. Triazole derivatives as non-nucleoside inhibitors of
HIV-1 reverse transcriptase-Structure-activity relationships
and crystallographic analysis. Bioorganic & Medicinal
Chemistry Letters 2008; 18:1131-1134.
96. Kucukguzel I, Tatar E, Kucukguzel SG, Rollas S, Clercq
ED. Synthesis of some novel thiourea derivatives obtained
from
5-[(4-aminophenoxy)methyl]-4-alkyl/aryl-2,4dihydro-3H-1,2,4-triazole-3-thiones and evaluation as
antiviral/anti-HIV and anti-tuberculosis agents. European
Journal of Medicinal Chemistry 2008; 43:381-392.
97. Pandey VK, Tusi Z, Tusi S, Joshi M. Synthesis and
biological
evaluation
of
some
novel
5-[(3aralkylamido/imidoalkyl)phenyl]-1,2,4-triazolo[3,4-b]1,3,4-thiadiazines as antiviral agents. ISRN Organic
Chemistry 2012; 1-7.
98. Pomarnacka E, Kedra IK. Synthesis of 1-(6-chloro-1,1dioxo-1,4,2-benzodithiazin-3-yl)semi- carbazides and their
transformation into 4-chloro-2-mercapto-N-(4,5-dihydro-5oxo-4-phenyl-1H-1,2,4-triazol-3-yl)benzenesulfonamides
as potential anticancer and anti-HIV agents. Il Farmaco
2003; 58:423-429.
99. Suzgun PC, Basu NK, Basu A, Arora P, Talele TT, Durmaz
I, Atalay RC, Kucukguzel SG. Anti-cancer and antihepatitis C virus NS5B polymerase activity of etodolac
1,2,4-triazoles. Journal of Enzyme Inhibition and Medicinal
Chemistry 2015; 1-8.
100. Cetin A, Gecibesler IH. Evaluation as antioxidant agents of
1,2,4-triazole derivatives: effects of essential functional
groups. Journal of Applied Pharmaceutical Science 2015;
5(6):120-126
101. Dugdu E, Unver Y, Unluer D, Sancak K. Synthesis and
biological properties of novel triazole-thiol and thiadiazole
derivatives of the 1,2,4-triazole-3(5)-one class. Molecules
2014; 19:2199-2212.

28

Parminder Kaur & Anshul Chawla. Int. Res. J. Pharm. 2017, 8 (7)
102. Unver Y, Meydanal S, Sancak K, Unluer D, Ustabas R¸2,
Dugdu E. Synthesis, crystal structure, and antioxidant
properties of novel 1,2,4-triazol-5-ones containing 3,4dimethoxyphenyl and 3,4-dihydroxyphenyl moiety.
Turkish Journal of Chemistry 2011; 35:265-277.
103. Okazaki T, Suga A, Watanabe T, Kikuchi K, Kurihara H,
Shibasaki M, Fujimori A, Inagaki O, Yanagisawa U.
Studies on nonpeptide angiotensin II receptor antagonists I:
Synthesis and biological evaluation of pyrazolo[1,5b][1,2,4]triazole derivatives with alkyl substituents.
Chemical and Pharmaceutical Bulletin 1998; 46:69-78.
104. Kakefuda A, Suzuki T, Tobe T, Tsukada J, Tahara A,
Sakamoto S, Tsukamoto S. Synthesis and pharmacological
evaluation of 5-(4-biphenyl)-3-methyl-4-phenyl-1,2,4triazole derivatives as a novel class of selective antagonists

for the human vasopressin V(1A) receptor. Journal of
Medicinal Chemistry 2002; 45:2589-2598.
105. Ongini E, Monopoli A, Cacciari B, Baraldi PG. Selective
adenosine A2A receptor antagonist. Farmaco 2001; 56:8790.
106. Raghav N, Singh M. Acyl hydrazides and triazoles as novel
inhibitors of mammalian cathepsin B and cathepsin H.
European Journal of Medicinal Chemistry 2014; 77:231242.
Cite this article as:
Parminder Kaur and Anshul Chawla. 1,2,4-triazole: A review of
pharmacological activities. Int. Res. J. Pharm. 2017;8(7):10-29
http://dx.doi.org/10.7897/2230-8407.087112

Source of support: Nil, Conflict of interest: None Declared
Disclaimer: IRJP is solely owned by Moksha Publishing House - A non-profit publishing house, dedicated to publish quality research, while
every effort has been taken to verify the accuracy of the content published in our Journal. IRJP cannot accept any responsibility or liability for
the site content and articles published. The views expressed in articles by our contributing authors are not necessarily those of IRJP editor or
editorial board members.

29

