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Abstract:   

A series of 1,2,3-triazole derivatives bearing tetrahydroquinoline-2-one were planned and synthesized in an 

endeavour to develop potent biologically active moiety via click chemistry. An approach to demonstrate these 

compounds using 1,3-dipolar azide-alkyne cycloaddition reaction was made. 7-(prop-2-yn-1-yloxy)-3,4-

dihydroquinolin-2(1H)-one (7) with various 2-azido-N-arylacetamide (4a-4h) derivatives were combined 

using CuACC catalyst to give desired target moiety. The final compounds structure were proved using various 

analytical techniques such as 1H-NMR, Infrared spectroscopy and Mass spectrometry. The designed 

compounds were subjected to antimicrobial activity using agar well diffusion method and the activity was 

screened against gram-positive bacteria, gram-negative bacteria and fungi. The minimum inhibitory 

concentration (MIC) of the designed compounds were observed indicating 8e and 8f active against gram 

positive bacteria in comparison to standard drug ampicillin, whereas none of the synthesized  compound has 

shown inhibitory effect against gram negative bacteria compared to standard drug streptomycin. Compound 8a 

and 8e exhibits potent to moderate activity as antifungal agent in comparison with antifungal agent nystatin.  
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1. Introduction:     

Since past many decades heterocycles have proved 

to be an important class of compounds due to its 

versatile nature in the world of pharmaceutical 

science. Among these heterocycles, nitrogen 

containing benzo-fused compounds have been 

great moieties behind the activity of various active 

drug molecules.   

3,4-dihydroquinolin-2-one containing compounds 

shows excellent biological activity and are used in 

various drug molecules. 3,4-dihydroquinolin-

2(2H)–one was successfully synthesized from 

methyl 2-(2-carboxyethyl) benzoic acid [1]. This 

molecule is widely found in many naturally derived 

products. For example, quinolone derivatives are 

active inhibitors for tubulin polymerization and 

shows anti-proliferative activity against HeLa, 

HCT-116 and HCT-8 human cancer cell lines [2]. 

As reported by K. Singh and team, 2-

aminoimidazole-3-quinolone hybrids exhibited 

good anticancer activity against human colon 

cancer cell lines [3]. 1-[3-[4(3-Chlorophenyl)-1-

piperazinyl]propyl]-3,4-dihydro-5-methoxy-

2(1H)-quinolinone and its derivatives showcased 

excellent antidepressant activity[4].  

In the area of novel organic synthetic pathways, 

click chemistry [5-6] tool has emerged as an 

excellent and efficient method in organic synthesis, 

easing up the rapid synthesis of complex 

molecules. Coined by K. Barry Sharpless in 2001, 

the term “click chemistry” refers to a set of highly 

reliable and selective reactions that can be used for 

generating a wide range of compounds by 

combining various tiny molecules. This paper 

provides an intensive use of click chemistry for 

synthesis of pharmaceutically active compounds. It 

falls into the class of cycloaddition reaction. The 

Cu catalyzed reaction involves 1,3-dipolar 

cycloaddition of azides with terminal alkynes. The 

azides undergo Huigsen type [3+2] cycloaddition 

reaction [7] with alkynes to yield 1,2,3-triazoles, 

proving it to be a dynamic reaction taking place at 

normal conditions using wide range of functional 

groups. This reaction has gained popularity so fast 

over decades as it takes shorter span of time for 

completion.  

The basic principle behind click chemistry is to use 

simple reactions that occur under mild conditions 

and produce less by-products. Overall, click 

chemistry has become an important tool in modern 

heterocyclic [8] synthesis, offering significant 

advantages in terms of efficiency and versatility. Its 

application in various industrial materials, 

agrochemicals has encouraged many researchers 

across scientific discipline, for the creation of new 

molecules, materials, and technologies. As 

reported by Nayak and group 1-(aryl)-4-(((5-(4-

chlorophenyl)-1-phenyl-1H-pyrazol-3-

yl)methoxy)-methyl)-1H-1,2,3-triazole derivatives 

exhibited great antibacterial activity against 

Mycobacterium tuberculosis and also the work by 

K. Ali  and group showcases the inhibitory effect 

of 1,2,3-triazoles against M. luteus, S. aureus, and 

E. coli. Compounds possessing triazole ring has 

broad application as biologically active compounds 

and classified among antibacterial [9-12], anti-

inflammatory [13-16], anticancer [17-23], 

antitumor [24], antiviral [25-32], antioxidant [33-

37] and antifungal [38-41] agents across the world. 

The synthesis of 1,2,3-triazoles as an active 

pharmacophore via Cu catalyzed   reaction serves 

as a crucial method for synthesis of such active 

compounds. We synthesized various derivatives of 

1,2,3-triazoles using 7-hydroxy-3,4-

dihydroquinolin-2(1H)-one as backbone moiety 

due to its biological activity against various 

microorganisms.    

                                                                                            

2. Methods and Materials  

The reagents for the synthesis were purchased from 

Sigma Aldrich, SRL and were used further     

without purification. Melting points were recorded 

using open capillaries and are uncorrected. The 

progress of reaction was monitored using thin layer 

chromatography on pre- coated Silica gel plates. 

Spots were visualized using UV light and iodine 

chamber. 400MHz Bruker Advance II was used to 

record 1H-NMR of the compounds with DMSO-d6 

as solvent. Chemical shifts are expressed in δ ppm 

using TMS as internal standard. IR spectra of the 

compounds were recorded on FT-IR 

spectrophotometer. Mass spectra were recorded on 

Shimadzu GC-MS QP 2010. 

 

3. Experimental Section 

3.1 Preparation of 2-chloro-N-arylacetamide 

derivatives (3a-3h)  

Different substituted anilines (1a-1h) (1 mmol) 

were dissolved in 30 ml acetone and potassium 

carbonate (1.5 mmol) was added. The resulting 

solution was stirred at 0-5 0C for 15-20 mins. 

Addition of 2-chloroacetylchloride (2) (1 mmol) 

solution was carried out in drop wise manner at 0-

5 0C. The reaction was stirred at room temperature 

for 5-6 hrs. The progress of reaction was traced 

using TLC. The reaction mass was slowly added to 

ice shavings with continuous stirring after 

completion of reaction. The resultant product was 

filtered, dried and recrystallized using methanol.  
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3.2 Preparation of 2-azido-N-arylacetamide 

derivatives (4a-4h)  

To a solution of 2-chloro-N-arylacetamide 

derivatives (3a-3h) (1 mmol) in 

dimethylformamide (DMF), sodium azide (NaN3) 

(2 mmol) was added in round bottom flask. The 

resulting reaction mixture was stirred at room 

temperature for 24 hr. The completion of reaction 

was analyzed using TLC. The resultant reaction 

mixture was poured into crushed ice and the solid 

product was filtered and dried. The crystallization 

was done using methanol.  

 

3.3 Preparation of 7-(prop-2-yn-1-yloxy)-3,4-

dihydroquinolin-2(1H)-one (7)  

A solution of 7-hydroxy-3,4-dihydroquinolin-

2(1H)-one (5) (1 mmol) was prepared by dissolving 

it in acetone. To this solution, propargyl bromide 

(6) (1.5 mmol) was added drop wise. Further to 

maintain the pH of solution, potassium carbonate 

(K2CO3) (5 mmol) was added to the reaction 

mixture and was refluxed for 12-14 hours at 56 oC. 

The progress of reaction was monitored using TLC. 

After completion of reaction, it was poured into ice 

shavings and the product was filtered and dried. 

The product was recrystallized using methanol to 

give brown color crystals with yield: 72 %, M/z: 

199.9, MP =158 0C  

 

3.4 General method for preparation of 2-(1-(((2-

oxo-1,2,3,4-tetrahydroquinolin-7-

yl)oxy)methyl)-1H- 2,3-triazol-4-yl)-N-

Arylacetamide  derivatives (8a-8h)  

A round bottom flask containing mixture of 

solvents DMF: Water: n-Butanol (1:1:1), 7-(prop-

2-yn-1-yloxy)-3,4-dihydroquinolin-2(1H)-one (7) 

(1 mmol) and 2-azido-N-arylacetamide derivatives 

(4a-4h) (1 mmol) were added at room temperature. 

Followed by addition of catalytic amount of 

ascorbic acid and CuSO4-5H2O. The reaction 

mixture was stirred at 80 oC for 8 hrs. After 

completion of reaction, which was monitored by 

TLC, the mixture was poured into crushed ice. The 

brown color solid mass was filtered, dried and 

recrystallized from ethanol.  

 

Table-1: Physical data characteristics of  2-(1-(((2-oxo-1,2,3,4-tetrahydroquinolin-7yl)oxy)methyl)- 1H- 

2,3-triazol-4-yl)-N-Arylacetamide  derivatives (8a-8h) 

Compound 

Code 
-R Molecular Formula 

Mol. weight 

(m/z) 

M.P. 

(oC) 

Yield 

(%) 

8a 4-H C20H19N5O3 377.10 186-188 84 

8b 4-CH3 C21H21N5O3 391.10 190-192 49 

8c 4-Cl C20H18ClN5O3 411.20 234-236 51 

8d 4-F C20H18FN5O3 395.25 200-202 71 

8e 3-NO2 C20H18N6O5 423.10 248-250 66 

8f 4-NO2 C20H18N6O5 423.10 >320 51 

8g 2-CH3-5-NO2 C21H20N6O5 436.20 268-270 74 

8h 2,4-CH3 C22H23N5O3 405.25 >320 81 

  

4. Reaction Scheme  
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5. Spectral data analysis:  

2-(1-(((2-oxo-1,2,3,4-tetrahydroquinolin-7-

yl)oxy)methyl)-1H-1,2,3-triazol-4-yl)-

Nphenylacetamide (8a) Dark brown solid, IR 

(KBr) cm-1: 3463, 3282, 3146, 2956, 1686, 1625, 

1599, 1559, 1446, 1394, 1385, 1268, 1062, 807. 1H 

NMR (DMSO-d6) δ ppm: 10.49 (s, 1H,-NH-

amide), 10.03 (s, 1H,-NH-amide), 8.24(s, 1H, -C-

H-triazole), 6.51-7.58 (m. 8H, ArH), 5.35 (s, 2H, 

O-CH2-), 5.09 (s, 2H,-CO-CH2-), 2.8-2.7(t, 2H, -

CH2-), 2.41-2.43(t,2H,-CH2), MS: m/z; 377.10  

(2-(1-(((2-oxo-1,2,3,4-tetrahydroquinolin-7-

yl)oxy)methyl)-1H-1,2,3-triazol-4-yl)-N-

(ptolyl)acetamide (8b): Dark brown solid, IR 

(KBr) cm-1: 3475, 3256, 3138, 2955, 1683, 1666, 

1599, 1517, 1438, 1387, 1229, 1063, 847, 814. 1H 

NMR (DMSO-d6) δ ppm: 10.39 (s, 1H,-NH-

amide), 10.02 (s, 1H,-NH-amide), 8.23(s, 1H, -C-

H-triazole), 6.52-7.47 (m. 7H, ArH), 5.32(s, 2H, O-

CH2-), 5.09(s, 2H,-CO-CH2-) 2.76-2.78(t, 2H, -

CH2-),2.41-2.43(t,2H,-CH2-),2.25-2.39(s,3H,-

CH3), MS: m/z; 391.2 N-(4-chlorophenyl)-2-(1-

(((2-oxo-1,2,3,4-tetrahydroquinolin-7-

yl)oxy)methyl)-1H-1,2,3triazol-4-yl)acetamide 

(8c): Dark brown solid, IR (KBr) cm-1: 3461, 3270, 

3136, 2953, 1688, 1662, 1598, 1466, 1383, 1270, 

1243, 1061, 853, 805. 1H NMR (DMSO-d6) δ ppm: 

10.69 (s, 1H,-NH-amide), 10.02 (s, 1H,-NH-

amide), 8.24(s, 1H, -C-H-triazole), 6.61-7. 77 (m.  

7H, ArH), 5.36 (s, 2H, O-CH2-), 5.10(s, 2H,-CO-

CH2-) ,2.78(t, 2H, -CH2-),2.41-2.43(t,2H,-CH2), 

MS: m/z; 411.20  

N-(4-fluorophenyl)-2-(1-(((2-oxo-1,2,3,4-

tetrahydroquinolin-7-yl)oxy)methyl)-1H-

1,2,3triazol-4-yl)acetamide (8d): Black solid, IR 

(KBr) cm-1: 3464, 3284, 3162, 3098, 1686, 1623, 

1598, 1589, 1487, 1438, 1385, 1228, 1190, 832, 

807. 1H NMR (DMSO-d6) δ ppm: 10.55 (s, 1H,-

NH-amide), 10.02 (s, 1H,-NH-amide), 8.24(s, 1H, 

-C-H-triazole), 6.52-7.59 (m. 7H, Ar-H), 5.34 (s, 

2H, O-CH2-),5.09(s,2H,-CO-CH2-) ,2.78(t, 2H, -

CH2-),2.41-2.43(t,2H,-CH2),MS: m/z; 395.25  

N-(3-nitrophenyl)-2-(1-(((2-oxo-1,2,3,4-

tetrahydroquinolin-7-yl)oxy)methyl)-1H-

1,2,3triazol-4-yl)acetamide (8e): Light Black 

solid. 1H NMR (DMSO-d6) δ ppm: 11.0 (s, 1H,-

NHamide), 10.02 (s, 1H,-NH-amide), 8.59 (s, 1H, 

-C-H-triazole), 6.52-8.26 (m. 7H, Ar-H), 5.41 (s, 

2H, O-CH2-), 5.10 (s,2H,-CO-CH2-), 2.77-2.78 (t, 

2H, -CH2-), 2.41-2.43 (t,2H,-CH2-), MS: m/z; 

423.10  

N-(4-nitrophenyl)-2-(1-(((2-oxo-1,2,3,4-

tetrahydroquinolin-7-yl)oxy)methyl)-1H-

1,2,3triazol-4-yl)acetamide (8f) Dark brown 

solid, 1H NMR (DMSO-d6) δ ppm: 11.01 (s, 1H,-

NHamide), 10.02 (s, 1H,-NH-amide), 8.25(s, 1H, -

C-H-triazole), 6.52-7.82(m. 7H, ArH), 5.44(s, 2H, 

O-CH2-),5.10(s,2H,-CO-CH2-),2.78(t, 2H, -CH2-

),2.39(t,2H,-CH2-), MS: m/z; 423.10  

N-(2-methyl-5-nitrophenyl)-2-(1-(((2-oxo-

1,2,3,4-tetrahydroquinolin-yl)oxy)methyl)-1H- 

1,2,3-triazol-4-yl)acetamide (8g): Black solid, IR 

(KBr) cm-1: 3260, 1676, 1626, 1597, 1550, 1518, 

1408, 1389, 1345, 1105, 858, 741. 1H NMR 

(DMSO-d6) δ ppm: 10.09 (s, 1H, NH-amide), 10.02 

(s, 1H,-NH-amide), 8.48(s, 1H, -C-H-triazole), 

6.52-8.27 (m. 6H, ArH), 5.48(s, 2H, O-CH2-), 

5.10(s,2H,-CO-CH2-),4.10-4.12(t,2H,-CH2) 2.76-

2.78(s, 3H,CH3),3.15- 3.17(t, 2H-CH2-)-

2.43(t,2H,-CH2-), MS: m/z; 436.20  

N-(2,4-dimethylphenyl)-2-(1-(((2-oxo-1,2,3,4-

tetrahydroquinolin-7-yl)oxy)methyl)-1H- 

1,2,3-triazol-4-yl)acetamide (8h): Black solid, IR 

(KBr) cm-1: 3258, 1670, 1626, 1595, 1543, 

1519,1441, 1379, 1271, 1167, 1034, 853, 817, 685. 
1H NMR (DMSO-d6) δ ppm: 10.02 (s, 1H,-NH-

amide), 9.73 (s, 1H,-NH-amide), 8.23(s, 1H, -C-H-

triazole), 6.52-7.28(m. 6H, ArH), 5.36(s, 2H, O-

CH2-),5.09(s, 2H, -CO-CH2-),2.78-2.8(t, 2H-CH2-

),2.39-2.43(t,2H,-CH2-),2.24(s,3H,-CH3-

),2.18(s,3H,-CH3-) MS: m/z; 405.25 

  

6. Result and Discussion:   

6.1 Chemistry:  

Herein the synthesis of 2-(1-(((2-oxo-1,2,3,4-

tetrahydroquinolin-7-yl)oxy)methyl)-1H-

1,2,3triazol-4-yl)-N-Arylacetamide (8a-8h)  

derivatives was depicted using four step reaction. 

Initially, in step-1 substituted anilines (1a-1h) were 

made to react with 2-chloroacetyl chloride (2) in 

the presence of potassium carbonate and acetone as 

reacting medium to yield 2-chloro arylacetamide 

derivatives (3a-3h). In second step the formed 

product is subjected to react with sodium azide 

leading to formation of 2-azido-N-arylacetamide 

(4a-4h). During step 3 the 7-(prop-2-yn-1-yloxy)-

3,4-dihydroquinolin-2(1H)-one (7) synthesized by 

combining 7-hydroxy-3,4dihydroquinolin-2(1H)-

one (5) and propargyl bromide (6) in acetone using 

potassium carbonate. In the final step  7-

(ethynyloxy)-3,4-dihydroquinolin-2(1H)-one (7) 

and 2-azido-Narylacetamide derivatives (4a-4h) 

were condensed to give target molecule i.e. 2-(1-

(((2-oxo1,2,3,4-tetrahydroquinolin-7-

yl)oxy)methyl)-1H-1,2,3-triazol-4-yl)-N-

Arylacetamide derivatives (8a-8h). The 

synthesized compounds were characterized by 1H-

NMR, FT-IR spectroscopy and mass spectroscopy. 

Further the synthesized derivatives were evaluated 

for antimicrobial activity against gram-positive, 

gram-negative bacteria and fungi.    
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6.2 Antimicrobial Activity  

The compounds of the present work were screened 

for the antibacterial and antifungal activity using 

100 ppm concentration of ampicillin and nystatin 

respectively in DMF by cup and well method for 

gram-positive bacteria, fungi while 50 ppm 

concentration of streptomycin for gram-negative 

bacteria. The micro-organisms Bacillus subtilis, 

Pseudomonas aeruginosa, Staphylococcus aureus, 

Escherichia coli were used as bacterial strains and 

Aspergillus niger were used as fungal strains. The 

dilutions of the compounds were made 1000, 500, 

250 (in ppm). The findings are displayed in Table 

2.   

   

Table-2: Anti-microbial activity study of 2-(1-(((2-oxo-1,2,3,4-tetrahydroquinolin-7yl)oxy)methyl)- 1H- 

2,3-triazol-4-yl)-N-Arylacetamide  derivatives (8a-8h) 

Compound 

Antibacterial MIC (µg mL-1) 
Antifungal MIC (µg 

mL-1) 

Bacillus 

subtilis 

Staphyloco 

ccus aureus 

Escherichi a 

coli 

Pseudomonas 

aeruginosa 
Aspergillus Niger 

Ampicillin 100 100    

Streptomycin   50 50  

Nystatin     100 

8a 1000 1000 1000 1000 500 

8b 500 1000 1000 1000 1000 

8c 500 1000 1000 1000 1000 

8d 1000 1000 1000 1000 1000 

8e 250 1000 1000 1000 500 

8f 1000 250 1000 1000 1000 

8g 500 1000 1000 1000 1000 

8h 500 1000 1000 1000 1000 

 

7. Conclusion:  

The objective of the present research was to 

synthesize, characterize, and investigate 

antimicrobial and anti-fungal activities of some 

novel 7-hydroxy-3,4-dihydroquinolin-2(1H)one 

containing 1,2,3-triazole derivatives (8a-8h). All 

the compounds were subjected to antimicrobial 

activity. Among the range of compounds 8a-8h, it 

was analyzed that compounds 8e and 8f showcases 

potent activity and 8b, 8c, 8g, 8h shows moderate 

activity against gram-positive bacteria. All the 

synthesized compounds are almost inactive against 

gram negative bacteria. In contrast, compounds 8a 

and 8e shows moderate antifungal activity.  
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