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Abstract  

The 1,2 ,3-triazole moiety  is an important biomolecule 

produce by the click reaction. Copper, ruthenium1 

catalyzedazide/alkyne cycloáddition pathway, click reaction is 

resulted of five membered rings. In order to be utilized as 

anticáncer, antimicrobial, antituberculosis, antiviral, anti-diabetic, 

antimalarial, anti-leishmanial and neuroprötective agents and also 

in fluorescent technology, biological targets required a method 

bearing the linker feature of 111,2,33-triazles and a new type of 

1,2,Ӡ-triazolely including crosses with its conjugates. This review 

summarizes progresses over the last few years in application of 1, 

2, 3-triazole derivatives and its utilities as a biomolecule. 

Researchers in organic fields, medicinal chemistry, 

photochemistry, and pharmacology will advantage from this study. 

This review offers important knowledge which attentive to 

readers. 

Keywords: click chemistry, 1,2,3-triazole, antibacterial, delivery 

drugs, antiviral  

Introduction 

The copper (I) catalysed Huisgen 1,3-dipolarcycloaddition,is 

a another term to  “Click Chemistry” which was coined by 

Sharpless (Devaraj and Finn 2021). a 1,4-disubstituted triazole is a 

selective product form by alkyne and an azide moiety react 

together, as shown in Scheme 1. The merits of this reaction is very 

high yields, most by-products can be clean by common methods, 

and the product is regioselective. It can occur in most solvent and 

cheaper like aqueous solvents, resulting more environmentally -

friendly than other reactions.  

                   
Scheme 1: Click reaction 
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The 1,3-dipolar cycloaddition, which holds Huisgen's name, developed in the 1960s after 

Huisgen's pioneering work on the 1,3-dipolar cyclization reaction, which was initially described by 

Michael in 1893[2,3]. Until Meldal and Tornoe discovered in 2002 that using copper(I) salts as 

catalysts for the reaction in organic solvents, the rate of reaction was increased, and only the 1,4-

regioisomer was formed, the first reaction did not require the use of a catalyst and quite harsh 

conditions were required for click reaction (Tornøe, Christensen, and Meldal 2002). In the meantime, 

Sharpless developed a comparable reaction in a solution of water utilizing sodium ascorbate as a 

reducing/agent to synthesize the active copper(I) species in situ(Rostovtsev et al. 2002). Also in 

2005, same researcher declared to the formation of the 1,5-disubstituted triazole isomer by reaction 

between azides and terminal alkynes and using ruthenium cyclopentadienyl complexes as catalysis 

(RuAAC reaction)(Zhang et al. 2005)(Johansson et al. 2016). Other less efficient catalysts include 

Ni2+(Golas et al. 2006), Pd2+,Pt2+(Chowdhury, Mandal, and Achari 2005) and Au+1(Powers et al. 

2015)(Partyka et al. 2007). Copperçatalyzed azidealkyne cyçloaddition (CuAAC) considered as a 

type of Huisgen 1,3-dipolar cycloaddition and an important branch of click reaction, which is 

including different type of reaction such as thiolene, oxime, Diels-Alder, Michael addition and 

pyridyl sulphide reactions (Huisgen, Szeimies, and Möbius 1967).  

 

 
Scheme 2: Coppern-catalyzed oazide-alkyneo cycloaddition (CuAAC)(Liang and Astruc 2011)   

1,4-disubstituted 1,2,3-triazoles is basic constriction  for Cycloaddition (CuAAC) which including 

the interaction between an aliphatic azide and  alkyne terminal part in the existence of copper. The 

click reaction has been improved to be  a simple, selective and productive reaction via allow the two 

molecular building blocks in organic reactions to connection within moderate reaction circumstances 

with little or no impurities(Guo et al. 2006). The copper acetylide and the copper metallacycle are the 

next phases in the click reaction's process steps. However, a number of hypothesized processes exist. 

The copper is supposed to coordinate to the alkyne's -bond in the first proposed mechanism, which is 

illustrated in Scheme 3. Following the removal of the terminal proton, the copper acetylide is created. 

The copper then receives azide coordinates. The charge on the copper helped an intermolecular attack 

that caused the alkyne to link to the azide. In order to generate the triazole molecule and restore the 

copper catalyst, the six-membered copper metallacycle first experiences ring contraction(Worrell, 

Malik, and Fokin 2013).  

 
       Scheme 3: Mechanism proposed of CuAAC reaction(Rodionov, Fokin, and Finn 2005) 
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A several attempts have been reported over the last decade to developing the click approach, 

including non-traditional energy bases such as microwave radiation, ultrasound and photo-induced 

reactions rather than common chemical reactions(Rostovtsev et al. 2002). In term of an effective tool, 

this approach is improving the reaction speed of different chemical alterations. Recent literature have 

been described, a few microwave-Cu(I) coupled chemical click techniques. A Cu(I) catalysis was 

employed for microwave activation to increase the 1,33-dipolar cyçloaddition of azide and alkynes 

terminal part under solvent-free circumstances resulting in synthesis  4-substituted 1 , 2, 3-triazolyl 

(Guezguez et al. 2006). The utilization of several alkyl halides and alkynes with different 

functionalities when irradiated with microwave radiation by Prasad Appukkuttan et al. allowed them 

to successfully shorten the associated reaction time from hours to minutes and enhance the product 

yield(Appukkuttan et al. 2004). The azide is produced in situ from belongs to halides, whereupon 

they are catch by copper (I) acetylides, which convert to 1, 4-disubstituted 1, 2, 3-triazoles Scheme 4. 

Performing both steps of this process under microwave heating lead to greatly decrease the reaction 

time. the products were obtained using normal  filtering (Loupy 2004).  

                    
                              Scheme 4: 1, 43-diasubstituted 11, 2s, 3-triazoles  

It was found that this method effectively produced fully regioselective 1, 44-disubstituted-1, 2, 

3-triazoles, which frequently crystallize out of the reaction mixture and do not require challenging 

purification techniques. (Singh, Chowdhury, and Koley 2016). This technology offers a way to 

produce triazole compounds in their pure form while avoiding the isolation and handling of 

potentially unstable tiny organic like azide(Bräse et al. 2005)(Karimi 2017). The current study will 

emphasis mainly on the latest literature (up to 2013) of applications for click reaction in the 

medicinal chemistry field, in a specific utility of 11,2,3-triazole molecule as pharmacophore. Our 

study provides vital information to interested academics because this is a topic that is rapidly 

developing.  

Synthesis of 1,2,3-triazoles 

The CuAAC reactions  

 a1,22,3-triazoles is the basic characteristic of a click cycloaddition  which is consisted CuI 

catályzed, Huisgen1,33-dipolarcyclóaddition of azides & terminal alkynes.1,4-substituted products 

that forms in this reaction making it regiospecific (Rostovtsev et al. 2002). The common preparation 

pathway of 1,2,ҙ3-triazoles via click reaction is shown in scheme 1A. An interaction between organic 

azides and alkynes in presence of Cu(I)-catalysed is the basic route of  Huisgen 21,3-dipolarn 

cycloaddition, to form only the 1,4-regioisomeric 1,2,3-triazoles. Non-catalytic thermal pathway is 

known when ruthenium catalysts are used in place of Cú(I) and the major products is 1,5-

regioisomeric 1,2,ȝ-triazoles that produces from this process (Zhang et al. 2005). Numerous methods 

of preparation 1H-1, 12,ȝ3-triazoles consisting  of CuAAC have been successful and developed, 

using different copper source. CuSO4 or Cu(OAc)2 as the main source for copper by Sharpless and 

co-workers in Cu-AAC reaction. Copper compounds were used in conjunction with reducing agent 

like sodium ascorbate to form  Cú(I) in situ in an aqueous environment (Hein and Fokin 2010). Since 

earlier publication, indicated that alternative sources of copper have been exploited due to the 

particular reaction conditions, for example when the CuAAC reaction was occurred in an organic 

solvents (CH3CN, DMF, ÐMSO, THF), inthis cáse the suitable source of copper is CuI. This reaction 

effectively works in both aqueous and organic solvent to produce selectivity product which can be 
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isolated with simple filtration. 1,2,3-triazole is tolerant of numerous functional group, triazole 

component is stáble and resistant to the oxidation, reduction and hydrolysis reaction.  

The study by Yoo et al.(Yoo and Ahlquist 2007) have demonstrated that a catalytic quantity of 

CuI effect in the formation of the desired 1,4-disubstitued-1,2,3-triazole in organic conditions, 

however, it was found that using base is required in this reaction upon to promote the generation of 

an intermediate copper acetylide (Bock, Hiemstra, and Van Maarseveen 2006). Most CuAAC  

reaction usually produce triazole moiety  with coordination to copper metals, this problem can 

overcome by extracting copper from the reaction media by washing with aqueous ammonia solution 

or ethylenediaminetetraacetic acid (EDTA) solution (Ornelas et al. 2007).   

Biological application of Click chemistry  

Click reaction as anticancer and antibacterial  

Heterocyclic organic compound have been played an important role in pharmaceutical and 

medicinal chemistry particular, these compounds including five membrane nitrogen 

heterocyclic(Rejhová et al. 2018). Azole compound is one of promising compound, 1,2,3-triazole and 

1,2,4-triazole are considered one of mainly heterocyclic compound present in the several agents of 

medicine(Abbood et al. 2022). Click reaction are represented by 1,22,Ӡ, -triázole, a large number of 

studies have been performed on triazole and its derivatives, illustrating the pharmacological bearing 

of this heterocyclic nucleus due to their stability in hydrolysis in acid or base media, Furthermore, 

Both the acidic and basic properties of molecular triazoles are weak(Usachev 2018). The 2H-1,2,3-

triazoles can be tautomerized but are rarely oxidized. Their susceptibility to reducing agents is 

greater. They are more susceptible to reducing agents.  In addition, many other features such as great 

triazole system dipole moments, bioisosteric effects (Bozorov, Zhao, and Aisa 2019) and the triazole 

units are an important scaffold in medicinal chemistry and biological application due to the 

heteroatoms' collective structure(Bonandi et al. 2017).   

Wu et al. presented ABTTES1 1, which included a ligand based on tris(triazolylmethyl)amine 

that interacted to Cu (I) throughout this reaction, resulting in a quick click reaction without obvious 

toxicity in organisms. The catalyst system allowed for non-intrusive visualization of fucosylated 

glycans throughout the early stages of zebra fish development.(Soriano del Amo et al. 2010) (Figure 

1) 

 
Figure 1: The structure of BTTES 1 

Other report that examined the ability of bioothogonal reactions for bioconjugatin in four diverse 

in living systems. These molecules BTTAA, BTTES, TBTA and THPTA were developed as 

biocompatible.  Unmatched bioconjugation efficiency was discovered in copper-catalyzed azide-

alkyne cycloaddition, resulting in a very effective and adaptable approach for a greater variety of 

applications of biology(Besanceney‐Webler et al. 2011). 

    On the other hands, click reaction has been use as anticancer, due to that 1,2,3-triazole units 

display various biological activities like anticancer or clinical agent. Numerous report has been 

reported about using various derivatives of 1,2,3-triazole as tumor inhibitor(Agalave, Maujan, and 

Pore 2011). 

    As a novel method for imaging cancer cells and/or radionuclide therapy, Yim et al. reported 

the preparation and biomedical evaluation a library of 1,4,7,10-tetraaza,cyclododecane-1,4,7,10o- 

tetraaceticacid (,cDOTA) connected monomeric, dimeric, and tetrameric6 [Tyr33] octreotide core 
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derivatives (Yim et al. 2010). Prepared derivatives of triazole were produced utilized CuI as 

catalyzed in 2,1,32-dipolar cyçlo ,addition of peptidic azides and dendrimer produce alkynes and 

following presented free metal of DOTA by the thioacid part with sulfonylazide amidation (sulfo-

click reaction). Rat pancreatic AR42J tumor cells is used to examine a competitive binding assay, 

The most powerful binding affinity (IÇ50=1.32 nm) was demonstrated by the monomeric 

[yr3]octreotide conjugated tracked via dimeric [Tyr33]octreotiden (2.45 nm), and atetrameric 

[Ťyr3]octreotide (14.0 nm). 

 
                                    Scheme 5: Sulfo-click reaction route  

At the meantime, Carvalho et al. synthesized a series of sugar 71,22, Ӡ-triazoles derivatives via 

click reaction from galactose derivatives that consisted either a C61 or C11 azide group (compound) 

[66]. These compounds were found to have only moderate ( 40%  inhibitory activity at 1 mm 

concentration) in vitro Trypanosoma cruzi trans-sialidase (TcTS) inhibitory action and to be acceptor 

substrates for TcTS-catalyzed trans-sialylation Figure 3. The derivatives of triazoles coupled sugar 

displayed low-hundreds of micromolar range of trypanocidal activity towards educated 

trypomastigote species of T. cruzi. The results suggested that these compounds show specific mode 

of antiparasite action against cultured mouse spleen cells instead of a generic cytotoxic 

effect(Hradilová et al. 2012). 

 
Figure 3: chemical structure of sugar triazole derivative 

Yoon and et al. designed a new synthetic strategy for fast formation of 128-membered 

lavendustin-mimetic tiny compounds by click reaction. The synthesized molecules were assessment 

towards tumor cell lines. The molecules containing X=Ph(CH2)3 displayed harmful action against to 

the CCRF-CEM leukemia cell line with IC50 = 0.9 µm (Yoon and Ryu 2010) Figure 4. 

 
Figure 4: the structure of click reaction derivatives 
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Moreover, Kumar et al. produced two kinds of 1,44-disubstituted a1,2,Ӡ-triazoles in one-pót 

approach of á-tosyloxy ketones/a-haloketones, sodiumazide, in addition to alkyne terminal in 

existence of aqueous PÉG via a click reaction rout ; these derivatives were assessed for inhibitory 

activity of Srckinase. An analysis of structure activity relationship was illustrated that substituted 

with C6H5- and 4-CH3C6H4- at the 4-substuted for both types with reduce the big size of aromatic 

group at the 11-loction in type 1 attributed typically to the moderated Src inhibition activity 

(IC50=32–43 mm) of 31,4-disubstituted 1,2,Ӡ-triazole(Beckmann and Wittmann 2007) Figure 5. 

 
                          Figure 5: 1,4-disubstituted 1,2,3-triazole 

On the other hands, Ratchanok P. et al. prepared novel series of 11,4-disubstituted-1,2,Ӡ-

triazólesderivatives bearing sulfonamide core and assessed their aromatase inhibitory effects. The 

measurement revealed that analog of triazoles substitute with open chain sulfonamide a significant 

ability to inhibition the aromatase (IÇ50m = 1.3o–19.4o lM). Surprisingly, the metá derivative of 

triazöle, known asbenzene isulfonamide, which has 96, 77-dimethóxyl substituents on the 

isoquinolinoe ring, showed a strong aromatase inhibiting effect. (IC50m = 0.2 lM) without damaging 

healthy cells. Molecular docking was demonstrated that triazoles analogs toward aromatase could be 

specifically positioned in an active area of theenzyme byhydrophobic properties, π-π stacking, and 

bond of hydrogen, relationships. The promising inhibition was found that the ability of meta 

compound to generate bonds  of hydrogen with Met374, and Ser478’ that  were proposed could be 

the crucial remains(Bonfield et al. 2012). For further development the study provides that the meta a 

derivative  has a prospective for aromatase inhibitory (Pingaew et al. 2015)(Pingaew et al. 2014).  

 
Scheme 6. Synthesis derivatives of a1,2,a3-triazole coupling sulfonamides 13–35 via the Click 

reaction. Reagents and conditions: (i) 03- or aa4-benzenesulfonylchloride, Na2CO3, nCH2Cl2, r.t.; (ii) 

nSnCl2.2H2O, nEtOH, reflux; (iii) NaNO2, HCl/CH3COOH, 0° C, nNaN3, rt; (iv) „–R2 , 

CuSO45H2O, sodium ascorbate, t-BuOH/H2O, rt; (v) (CH2O)n, HCOOH, reflux; pathway a = steps 

i–iv; route b = steps i–v (2015) 

     In 2016, the production of the original biodendrimer molecule, which contained ß-CD 

platforms on the primary and secondary sides by employing spacer arms, was described by Yousef T. 

et al. (Scheme7). Biological analysis of the per-ß-CD dendrimer performed in vitro, including the 

administration of medicines from complexes at various pHs, is additionally provided. On T47D 

cancer cells, the MTT test of the substance showed very little toxicity.  It was found that the pH 
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dependent when release manner in a vitro drug particular at pHs 7.4, 5, and 3(Toomari and Namazi 

2016).  

 
Scheme7: click reaction for the preparation of β-CD-(spacer-β-CD) 

Currently, Fei-hucui et al. developed a easy and effective Cu-catalyzed decarboxylative / click 

process of the preparation of 1, 4-disuctile 5-arylselanyl-1,2, 3-triazoles between propolytic acids, 

diselenides, with azides. An alkynyl selenium intermediate is represented the intermolecular AAC 

reaction is occurred and confirmed by the mechanistic analysis. The derivatives of 5-seleno-1,2,3-

triazoles tested against MTT assays the anticancer ability in vitro, The result showed that the 

derivates a, b and c have potent inhibition of tumor cell progress (Cui et al. 2018) scheme8. 

 
                      Scheme 8: 1,4-disuctile 5-arylselanyl-1,2,3-triazoles 

Click reaction as antibacterial  

   Another applications for a1, 2,23- triazole are antibacterial abilities which play an essential role 

in biological activity, this application has been interested by researcher in the last decay and many 

papers has been published in this area, due to highly toxic, ineffective and resistant strain. A new, 

suitable, easy, and effective technique for preparation a new library of 03-[1-(1-substituted piperidin-

4-yl)-1H-1,2,33-triazole4-yl]-05,60-diphenyl-1,2,4-triazines by Sangshetti and coworkers were 

developed via using ZrOCl2·8H2O as a catalyst [43,44]. 
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Figure 6: 33-[1-(11-substituted piperidin-,4-yl)-1H-1,02,0Ӡ-triazól-41-yl]-5,6,-diphenyl-1,22,4-

triazines 

A quinalone core is commonly used to build many Synthetic substances with different medicinal 

properties. Antimicrobial activities of a novel 22-chloro-Ӡ-[(4-phenyl-11H-1,2,Ӡ-triazol-11-yl)-

methyl]quinolone analogues s have been reported by Kategaonkar and co-workers towards  a big 

number of fungal and bacterial strains(Kategaonkar et al. 2010)figure 7. 

 
   Figure 7: 22-chloro-Ӡ-[(44-phenyll-1Ĥ-,1,2,2Ӡ-triazoly-11-yl)-methyl]quinólone derivatives   

Other researcher, Esra D. and co-worker have produced an effective preparation for a new bis-

11,2,33-triazoley derivatives 22-5(a-f) and connection with each other copper-catalyzed click 

chemistry via alkyl chain bridges. This method includes the phenoxy groups substituted with the 

main building blocks. The results showed that all compounds had moderate antibacterial activity 

against E coli and Y. pseudotuberculosis bacteria, and several molecules also had very weak 

antimycotic activities against S. cerevisiae and C. albicans[46,47].  

 

                          
                            Scheme 9: Preparation of bis-1,2, 23-triazole derivatives 02-5a 

     At the same time, Julio M. et al. were used a1-benzyl-1,a2, a3-triazoles derivatives against  

DPPH and evaluated by using broth microdilution method. It was found that the compound 1-(1-

Benzyl-1H1,2,3-triazolay-44-yl) cyçlopentánol (o50 µg/mL to 200o µg/mL) showed modest level of 

inhibition to Staphylococcüs aüreus 3o growth while the similar  impact of 3-(1-Benzyl-1H1,2,23-

triazol-45-yl) propan-1-ol1 was noted towards  Escherichiacoli AO111, E.coli AO151 and 

Salmonella entericá serovar bTyphi, also DPPH scavenging of 5g-i derivatives  exhibited  highest 

level. The inhibition of 1,2,Ӡ-triazole were considered from modesty toxic to non-toxic(Sarmiento-

Sánchez et al. 2016).   

 
                              Scheme 10: 1-benzyl-1,2,3-triazoles derivatives 



 

 
 

308 

 
         

Table 1: antioxidant ability data of 1-benzyl-1,2,3-triazoles derivatives 

    Toxicity Antioxidant effect(%) 

En

try 

Product R1 R2 LD50 Compounds assessed at 

100 µg/mL) 

    (µg/mL)a  

1 5a Bn formyl 490.69 - 

2 5b c-Pentyl formyl 581.38 1.51 

3 5c Bn 2-ethanolyl >10000 3.7 

4 5d Bn 3-propanolyl >1000a 3.38 

5 5ea Bn1 a4-butanolyl >1000a 3.99 

6 5fa Bn1 a1-ethanolyl >1000a 2.5 

7 5ga Bn1 a2-aminophenyl >1000a 12.76 

8 5ha Bn1 a3-aminophenyl >1000a 21.86 

9 5ia Bn1 a4-aminophenyl >1000a 22.76 

10 5ja Bn1 a1-naphthyl >491.24 - 

11 5ka Bn1 2-Propanyl-2-

amine 

>>1000 - 

12 5la Bn1 1-hydroxy-c-

pentyl 

513.73 - 

13 5ma Bn1 1-hydroxy-c-

hexyl 

>1000 - 

14 5na Bn1 -CH2-O-CH2- >1000 - 

15 5oa Bn1 1,3-phenylen >1000 - 

16 5pa Bn1 -CH2CH2CH2- 485.26a - 

17 Positive 

control 

 Trolox  80 

Furthermore, W. Tan et al designed four new starch-coupled-1,2,3-triazole derivatives 

containing 6-hydroxymethyltriazole-6-deoxy starch (HMTST), 6-bromomethyltriazole-6-deoxy 

starch (BMTST), 6-chloromethyltriazole-6-deoxy starch (CMTST), and  6-carboxyltriazole-6-deoxy 

starch (CBTST). Escherichia coli (E. coli) were used in an in vitro investigation of their antibacterial 

activities and Staphylococcus aureus ( S. aureus) respectively. The obtained of amphiprotic starch 

derivatives which have inhibitory properties showed significant improvement compared with starch. 

Inhibitory activity usually decreased in the following order: CBTST > CMTST > BMTST > HMTST 

> starch. The results revealed that the substitution groups with stronger electron  withdrawing display 

more antibacterial effect than other derivatives[47].  
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                                 Scheme 10: Synthesis of starch derivatives  

Aouad M. and co-worker synthesized a new library of 1,2a,aӠ-triazole bis-1,21,4-triazoleyle-3-

thiones 6á–đ and bįs-4-ámino-10,2,34-triazole-3-thįones 7a–d by click reaction. All compounds were 

produced in higher yields and faster time of reaction.  All compound were tested against Gram 

positive bacterial, Gram negative bacteria and compared these compound with Ciprofloxacin as 

standard, The findings of antibacterial activity have shown that, compared to Ciprofloxacin, All 

derivatives typically produce antibacterial activities that are comparable to or more effective against 

all bacterial species. also  showed that the activity pattern of a1,2,aӠ-triazole-4,5-diyl)bis(4-phenyl-

2,4-dihydro-1,2,4-triazole-3-thione derivatives 6a-d is same as to that of a1,2,30-triazole 2bis-4-

amino-1,a2,a4-triazole-a3-thione compounds 7a-d related to 1,a2,a3-triazole(Aouad et al. 2017). 

 
                Scheme 11: Synthesis a1, 2,aӠ-triazole bįs-o4-amino-c1,2,c4-triazole-3-thiones  

     After that, P. López-Rojas designed a novel libraries of coümarin-1,12,03-triazole subsequences  

with different alkyl, phenyland heterocyclic cores  at cC-4 ofthe triazole moieties  were produced by 

a copper(I)-catalyzed Huisgèn 1,Ӡ- dipolar cyclo-addition approach including O-propargylated 

coümarinl (1) or 1N-propargylated coumarino (2) with alkyl or arylo azides. Using minimal 

inhibitory concentrations (MICs) against specific pathogens, the majority of analogs shown notable 

anti-bacterial efficacy against Enterococcus faecal is (MIC = a12.5-50o g/mL). All of the synthetic 

triazoles were just mildly hazardous to human erythrocytes(López-Rojas et al. 2018) Scheme 12.  

             
               Scheme 12: Synthesis  of 4- substituted 11,2,33- triazole coumarian  
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In 2019, Mohd A. S. et al designed a novel classes of 1-(a4-chlorobenzyl-o1H-indol-3-yl)-1H-

(a1,a2, 3-triazoleyl)methanones derivatives (8a-u2), preparation & examined for its  anti-microbial 

ability, with particular emphasized the potential on their anti-Candid2i and Candida 1biofilm 

inhibitory activity. The results was revealed that the crosses 8e, 8f, and 8o showed strong antifungal 

activity with ,MIC values range  about 1.90 -7.80 μg / mL on most of the tested fungal 

strains(Shareef et al. 2019).  

 
Scheme 13: synthesis 

of 11-(24-

chlörobenzyl)-1H-indöly-3-yl) 11H-(11,2,3-triazol-44-yl2)methanones derivatives (8a-u) 

Table 2: Reagent and condition : (i) NaH,DMF,0C, rt, 3h, 70-79%;(ii) Ethynylmagnesum 

bromide, dry THF, 0C, rt, 4-5h, 68-74%: (iii) IBX,DMSO, 0C, rt, 2h, 71-76%; (iv) NaNO2 in HCl, 

NaN3,0C, 0,5-1h, (v) Sodium ascorbate (10mol%) ; CuSO4.5H2O(mol%) H2O/t-BuOH,(1:2)rt,5-

8h,71-92% 

    Currently, the click reaction particular 1,2,3-triazole have been gained a significant important 

in biological activity. Y.Teng and coworkers synthesized a new library of 11-o-carbamoyl-3-ö-

descladinosyl clarithrömycine analoges linking to the 1,2, 33-triazöle core, and assessed their ability 

as antibacterial activity in vitro. The antibacterial study was showed that most objective compounds 

modest to highest activity towards resistant strains of bacteria, while some derivatives attributed their 

activity against responsive strains of bacteria compared to clarithromycin. It was found 

that 13d and 13g (Scheme 14) revealed the highest antibacterial ability towards resistant bacterial 
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strains, consisting of Staphylococcus aureus aATCC259230 (4 µg/mL) and Bacilluss 

Subtilis ATCC9372 2(1 µg/mL). 13d had the best anti-bacterial activity about 16-times higher 

activity than that of CAM toward sensitive strains, containing Streptococcus pneumoniae B11 

eexpressing the ermBgene (16 µg/mL), Streptococcus pneumoniae AB11 expressing the mefA 

and ermBgenes (16 µg/mL) and Streptococcus pyogenes R1 (16 µg/mL), respectively(Teng et al. 

2020).  

 
Scheme 14: Synthesis of 11-O-carbamoyl-3-O-descladinosyl clarithromycin compounds (13a–13h). 

Click chemistry as antiviral and delivery drugs   

Any compound including 1,2,3-triazole  moiety  is considered to be  super candidate medicine  

to reduce the magnitude of any disease, according to the increase needed to increase the effectiveness 

of drugs.  Drug- DNA is one of the important investigations which are allowed to study the molecular 

mechanism of drug activity, including a plan to create distinctive DNA that can be recognized as 

medicines and antiviral drugs. A.Hemamalini described and synthesized Sugar-[1,2,3-triazole] sugar-

imine derivatives derived from uracil. Investigation of the sugar-triazole interaction with CT-DNA 

showed that all compounds could interact with CT-DNA mostly by groove binding, which was 

further verified by docking studies(Wen et al. 2016).  

 
                   Figure 8: Sugar-[01,2, 03-triazole] sugar-imine derivatives 

At 2016, in another important research, a new sequence of 1,2,3-triazolylbenzyl-

aminophosphonate ribonucleosides was synthesized using CuAAC via the Kabachnik-Fields reaction 

by A. Quahrouch et al.  It was discovered that compounds 1 and 2 showed modest amounts of 

respiratory syncytial virus (RSV) inhibitory action, whereas compound 3 showed modest amounts of 

Coxsackie virus B4 inhibitory effect in Figure 9 (Głowacka et al. 2014). 

 
                                          Figure 9:  1,2,3-triazolylbenzyl-aminophosphonate ribonucleosides   
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W.A. El-Sayed synthesized new subsequences with substituted pyridine and carbohydrate cores 

that bearing 1,2,Ӡ-triazoles. O-propargylation of pyridone derivatives was introduced into propargyl 

group connected to the carbohydrate group in substituted pyridine core which was achieved by Cu-

catalyzed cycloaddition of propargyl sugars with azidoethoxypyridine derivative or azidosugars with 

substituted (propargyl)oxypyridines which produce a high yields of 1,2,3-triazoles. Synthesized 

compounds were studied antiviral activity against H5N1 influenza virus, also the finding 

demonstrated that triazolyl glycoside 7 showed high activity with low cytotoxicity. It was studied that 

connected glycosyl triazole moieties to pyridinyl system, which has been revealed  to enhance 

antiviral activity in SAR correlation(El-Sayed et al. 2017).  

 
Figure10: Synthesis of 1,2,3-triazole glycosides from propargyloxypyridines and azidosugars 

Other important study by Olieg I.Artyushin et al. who prepared a library of 1,7,7-

trimethyl[2.2.1]bicycloheptane tetrazole derivatives via the click chemistry technique and identified 

by spectral technique .In vitro cytotoxicity and antiviral activity tests were recorded toward influenza 

disease A/PuertoRico/8/344 (H1N11) in cells  of MDCKk ofthe acquired derivative. An analysis the 

relationship between structure and activity reveals that compounds have virus-inhibiting activity 

when they have anoxygen atom with a short bonding (C2-C4), either as a hydroxylgroup (18,19,29), 

or a ketogroup (21) in their structure like a component of a heterocyclic characteristics(24), This 

investigation indicated that these substances have both potent antiviral activity and low toxicity 

(Artyushin et al. 2017).  

 
        Scheme 15: 1,7,7-trimethyl[2.2.1]bicycloheptane of tetrazole derivatives 

A new hybrid with antiviral capabilities against the hepatitis B virus (HBV) was created by Liu 

Y. et al. utilizing 4- monosubstituted 22′-deoxy-22′-fluoro-44′-azido-D-arabinofuranosyl-11,2,3-

triazole scaffolds(Liu et al. 2018). The triazole drug (Fig. 12), which was also evaluated against 

HBV-infected duck models, was found to have impressive antiviral potential and effectiveness 
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against the lamivudine-resistant HBV mutations. The results demonstrated that both the liver duck-

HBV DNA levels (53.3%) and the serum levels (67.4%) significantly decreased with 94 following 

treatment(Bozorov et al. 2019).  

 
                                                    Figure 11:  Triazole compound  

Currently, HIV-11 CA is a type of protein which is a promising therapeutic goal for the 

improvement a novel antiviráls molecule. The most widely reported CA inhibitory, PF-3450074 (PF-

o74, explored by Pfizer), that determined an interprotomer concisely through the CA hexamer which 

have been described. Thus, Liu Sun et al designed, synthesized, and biological investigated  a set of 

14-phenyl-1H-1,2,Ӡ3-triazoleylphenyl álanine compounds as HİV-1 CA inhibitors depend  on ƤF-

o74 scaffold. The finding showed mostof the derivatives confirmed the ability as antiviral agent, 

among all compounds, 6a-9 derivative is particularly prominent the anti-HIV-1 activity (EC50 = 

03.13a μM). Direct and efficient interaction with recombinant CA proteins has been indicated by the 

SPR binding assay of certain derivatives (6a-99, 6a-100, 5bb). The results also demonstrated that 6a-

9 exhibit of HĨV-1 replication in both the early and late stages. MD simulation is used to analyze its 

linking to the activity position of HIV-11 CA, monomer. As a result, these synthesized compounds 

have been found to be a key to developing a new classes  of HIV-1 medication and efficacy of CA as 

a therapeutic agent (Sun et al. 2020).    

 
      Figure 12: Design of 14-phenyl-11H-1,2,Ӡ-triazole phenyl álanine compounds 

Recently, Riyadh J. Nahi designed and combined new three pharmaphore including 1,2,Ӡ-

triazole, furan and  thiazolidin-4-one  have identical framework  in order to  create a new scaffold. 

These new derivatives were characterized by using FT-IR, 1HNMR, 13CNMR spectroscopy. This 

study illustrated that the antioxidant ability of the target molecules 5a-d was demonstrated against 

DPPH radicals with five different concentrations of each one. DPPH assay practical results showed 

that compounds 5a-d have an antioxidant activity increased as increasing the concentration compared 

to the ascorbic acid. Also, the finding of the IC50 revealed that compounds 5a and 5d have a higher 

value compared to standard. These new compounds promising to develop new medicine(Nahi 2020).  
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Scheme 16: Synthesis of compounds 3a-d: i) Ethyl acetoacetate, Eth3N; ii) Hydrazine hydrate, 

ethanol, reflux. 

Conclusion  

In conclusion, we have emphasized the significance of the key rules of click chemistry and how 

they apply to the design of novel pharmaceutically active molecules, with an emphasis on the 

efficient synthesis of diverse triazole compounds. Their applications in different areas such as 

organic synthesis, polymers, dendrimers, dendritic, and biomacromolecules are diverse, significant, 

and continually growing. In particular, the click reaction has been used to cross-link micelles, create 

novel dendrimers and polymeric delivery systems, and modify the surfaces of various nanoparticle 

methods of delivery. The reaction is perfect for bioconjugations due to the stiffness of 1,2,3-triazoles. 

According to this assessment, a click reaction is simple in some reactions with high yields and 

challenging in others with poor yields, depending on the catalyst that using in the reaction in order to 

get the desired product. Last but not least, click reaction serves as a delivery biomolecule that enables 

researchers to penetrate the cell and diagnose various tumor cells. In addressing these difficulties, 

click chemistry is essential for different science. Great strides have been made in a short period of 

time, as stated here 
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