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ABSTRACT: 

In the present study, a novel series of 3-((4-substituted phenyl-1H-1,2,3-triazol-1-yl)methyl)-

2H-chromen-2-ones were synthesized in good yields using substituted 3-(azidomethyl)-2H-

chromen-2-one as a precursor. Substituted 3-(azidomethyl)-2H-chromen-2-ones were in turn 

synthesized using substituted 2-oxo-2H-chromene-3-carboxylic acid as starting material. All 

the newly synthesized compounds were characterized by IR, NMR, mass spectra and elemental 

analyses. The newly synthesized chromen-2-ones were screened for their antibacterial and 

antifungal activities by disc diffusion method. 
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INTRODUCTION: 

 In view of wide range of biological activities of coumarin, a new series of coumarin 

analogues were synthesized and their chemical structures were confirmed by spectral data 

(Proton/Carbon-NMR, IR, MS etc.). The synthesized coumarin derivatives were screened for 

their antimicrobial activities. 

 The pyran, pyridine, thiophene, thiazole and pyrazole derivatives of 3-

bromoacetylcoumarin exhibited cytotoxic effect and invitro anticancer activity [i]. They belong 

to the family of benzopyrones and represent a significant source of inspiration for new 

anticancer agents [ii]. A literature survey revealed their broad spectrum and diverse biological 

activities such as anti-microbial, anti-inflammatory, analgesic, anti-oxidant, antimalarial, 

anticancer, anti-tuberculosis and anti-HIV [iii-vi], particularly their cytotoxic activity against 

numerous types of cancers including malignant melanoma, leukemia, renal cell carcinoma, 

prostate and breast cancer cells progression [vii-ix]. A variety of mechanisms have been 

proposed, such as interfering with estrogen synthesis, interfering with cell cycle progression or 

even acting as inhibitors of cytochromeP450 [x]. Hybrid molecules, combining coumarins with 

different bioactive molecules like: pyran [xi], pyridine [xii], thiazole [xiii] and pyrazole [xiv] 
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have recently been reported; these studies resulted in new compounds exhibiting significant 

anticancer activities. On the basis of such findings, in our earlier work, we have reported [xv] 

the synthesis of oxadiazole, pyrazole and pyrazolin-5-one bearing 2-((4-methyl-2-oxo-2H-

chromen-7-yl)oxy)acetohydrazide analogs as potential antibacterial and antifungal agents. In 

the present studies we report here in the synthesis of 3-((4-substitutedphenyl-1H-1,2,3-triazol-

1-yl)methyl)-2H-chromen-2-ones. All of the newly synthesized compounds have been 

evaluated for their antibacterial and antifungal activities. 

 

EXPERIMENTAL PROCEDURES 

MATERIALS AND METHODS 

The melting points were determined by open capillary method on a Mel-Temp apparatus and 

are uncorrected. The IR spectra (KBr disc) were recorded on a Perkin-Elmer FTIR 

spectrophotometer and the absorptions are expressed in wavenumber (cm-1). 1H NMR (400 

MHz) and 13C NMR (100 MHz) spectra were recorded on Bruker NMR spectrometer using 

dimethylsulphoxide (DMSOd6) as solvent and tetramethylsilane (TMS) as an internal standard. 

The chemical shifts were expressed in δ ppm and values of coupling constant (J) in Hertz. The 

mass spectra were recorded using mass spectrometer VG 7070G. The microanalysis was 

carried out using Perkin-Elmer 240C analyzer. Progress of the reaction was monitored by TLC 

using aluminium sheets pre coated with UV fluorescent silica gel Merck F254 and were 

visualized by UV lamp. All the chemicals purchased were of analytical grade and used without 

further purification unless otherwise specified. 

 

BIOLOGICAL ASSAY 

The antibacterial and antifungal activity of 3-((4-substitutedphenyl-1H-1,2,3-triazol-1-

yl)methyl)-2H-chromen-2-ones (5a-r) was tested by disc diffusion method [xvi, xvii], against 

bacterial strains: Escherichia coli, Staphylococcus aureus, and fungi Aspergillus niger,using 

nutrient agar medium (NAM) for bacterial and potato dextrose agar (PDA) medium for fungal 

cultures respectively. NAM was prepared with beef extract (3 g), peptone (5 g), NaCl (5 g) and 

agar-agar (15 g) in 1000 ml distilled water and pH was adjusted to 7.0. PDA was prepared by 

adding dextrose (20 g), agar-agar (15 g) to potato infusion (1 litre) and pH was adjusted to 5.5. 

Potato infusion was made by boiling 200 g of sliced potatoes in distilled water for 30 minutes 

and then filtered through Whatman No. 1 filter paper and filtrate was made up to 1 litre with 

distilled water. Both the media were sterilized in an autoclave at 121oC, 15 lbs pressure for 30 

min. After sterilization 20 ml of both media were poured into petri dishes in a laminar air flow 

and allowed to solidify. After solidification the NAM was inoculated with 100 μL of desired 

bacteria and PDA was inoculated with 100 μL of desired fungi. The triazole chromen-2-one 

derivatives (5a-r) were dissolved in DMSO with a concentration of 100 μg/mL and Whatman 

No. 1 filter paper disks were placed in the solution and kept for one minute. After drying, the 

disks were placed in NAM and PDA inoculated with bacteria or fungi and NAM plates were 

incubated at 37oC and PDA plates at 30oC. Zone of inhibition was measured after 24 h. and 

compared with standard drugs Ciprofloxacin and Griseofulvin for bacterial and fungal growth 

respectively. The experiments were repeated thrice and mean values of the radius of zone of 

inhibition were measured (mm). A control experiment with DMSO alone show negligible zone 

of inhibition. Antimicrobial test results are presented in Table 1. 

 

SYNTHETIC METHODS AND SPECTROSCOPIC DETAILS 

Synthesis of 2-oxo-2H-chromene-3-carboxylic acid (1a-c) 

Reaction of substituted salicyaldehydes with Meldrum’s acid results in the formation of 

substituted coumarin-3-carboxylic acids according to the method described in the literature 
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[xviii]. A mixture of substituted salicyaldehyde (4.16 mmol) and Meldrum’s acid (4.16 mmol) 

was moist with 10 drops of water and ground in a mortar at room temperature for about 20 min. 

The reaction mixture was left at room temperature for about 40 min. The progress of the 

reaction was checked by thin layer chromatography. The resultant product was diluted with 

ice-cold water. The solid mass separated was filtered, washed with water and recrystallized 

from ethanol. 

 2-Oxo-2H-chromene-3-carboxylic acid (1a-c) were converted to the corresponding 

azides (4a-c) in three steps by adopting the literature method [xix].  The synthesis of 3-

(azidomethyl)-2H-chromen-2-one (4a-c) is described in scheme-1. 

 
Synthesis of 3-(hydroxymethyl)-2H-chromen-2-one (2a- c) 

A solution of 2-oxo-2H-chromene-3-carboxylic acid (1 equiv) (2 gm, 0.01 mmol) in THF (10 

mL) was stirred while cooling in a freezing mixture, to maintain a temperature of -15°C for 

about 30 min. Then triethylamine (1.2 equiv) (1.68 mL, 0.01 mmol) and ethylchloroformate 

(1.2equiv) (1.19 mL, 0.01mmol) were added successively with difference of 5 min and stirred 

for about another 10 min. The resultant solution was filtered through celite. The filtrate was 

cooled to 0oC, treated with NaBH4 (2 equiv) (0.79 gm, 0.02 mmol). Few drops of water were 

added and stirred for about 5-10 min. The progress of the reaction was monitored by TLC until 

the disappearance of starting materials. The resultant solution was concentrated under reduced 

pressure. The product was dissolved in ethyl acetate and the organic phase washed successively 

with 5% HCl, 5% Na2CO3 solution, water (2 x 30 mL) and brine solution. Ethyl acetate layer 

was collected, dried over anhy. Na2SO4 and concentrated under reduced pressure. The solid 

mass separated out was collected, dried and recrystallized from ethanol to obtain 2a. 

Compounds 2b and 2c were prepared by a similar procedure. 

Synthesis of 3-(iodomethyl)-2H-chromen-2-one (3a-c) 

 To a solution of imidazole (5 equiv) (4.53 gm, 0.06 mmol) in dry DCM (10 mL), PPh3(5 

equiv) (21.99 gm, 0.06 mmol) was added and stirred at room temperature for about 20 min. 

The solution was brought to 0oC and I2 (3 equiv) (0.03 mmol) was added in portions during 30 

min. The resultant mixture was stirred vigorously for 10 min and finally 3-(hydroxymethyl)-

2H-chromen-2-one (2a-c) (1 equiv) (2 gm, 0.01 mmol) was added and kept in stirring 

overnight. The progress of the reaction was monitored by TLC. The resultant solution was 

concentrated under reduced pressure. The resultant mass was purified by column 

chromatography using 1:9 ethyl acetate and n-hexane. Compounds 3band 3c were also 

prepared by adopting a similar procedure. 
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Synthesis of 3-(azidomethyl)-2H-chromen-2-one (4a-c) 

 Sodium azide (2 equiv) (0.2 gm, 0.003 mmol) was added to a solution of 3-

(iodomethyl)-2H-chromen-2-one (3a) (1 equiv) (0.5 gm, 0.001 mmol) in DMF (3 mL) and 

stirred at room temperature for about 3hr. The progress of the reaction was monitored by TLC 

until the disappearance of starting materials. The resultant solution was dissolved in dichloro 

methane and water, stirred vigorously for about 15 min. The DCM layer was collected and 

concentrated under reduced pressure to get the azides. Compounds 4b and 4c were prepared 

by a similar procedure. 

 3-(Azidomethyl)-2H-chromen-2-one (4a-c) were converted to the 1,2,3-triazoles by 

adopting the literature procedure [xx]. The synthesis of 3-((4-substituted phenyl-1H-1,2,3-

triazol-1-yl)methyl)-2H-chromen-2-ones is described in scheme-2. 

Synthesis of 3-((4-substitutedphenyl-1H-1,2,3-triazol-1-yl)methyl)-2H-chromen-2-ones (5a-

r) 

 To the phenylacetylene (1 equiv) (0.3 gm, 0.002 mmol) taken in a 250 mL round-

bottomed flask was added 3-(azidomethyl)-2H-chromen-2-one 4a (1.1 equiv) (0.65 gm, 0.003 

mmol) in tBuOH (120 mL), H2O (40 mL), sodium ascorbate (10 mole %) (0.05 gm, 0.0002 

mmol) and CuSO4. 5H2O (5 mole %) (0.02 gm, 0.0001 mmol). The solution was then stirred 

for about 30 min. Completion of the reaction was monitored by TLC. The reaction mixture was 

then filtered through a pad of celite to remove the salts and washed thoroughly with EtOAc (3 

x 25 mL). Crude product was then isolated by giving water (1 x 30 mL) and brain (1 x 30 mL) 

wash. The product was purified by chromatography (60% EtOAc in hexane) to furnish traizole 

5a as a solid. Compounds 5b-r were similarly prepared taking appropriate alkyne place of 

phenylacetylene. 

 

SPECTRAL CHARACTERIZATION DATA OF COMPOUNDS (1a-c) 

2-oxo-2H-chromene-3-carboxylic acid (1a) 

Yield 96%; m. p: 188-190ºC. 

IR (KBr cm-1): 3300-2800 (broad, OH stretch in COOH), 3054 (CH stretch in aromatics), 

1734 (C=O stretch in coumarin), 1718 (C=O stretch in COOH). 
1H NMR (DMSO-d6, 400 MHz): δ 8.96 (s, 1H, H4), 7.47 (d, 2H, H5 & H7), 7.79 (d, 2H, H6 

& 

H8), 12.16 (s, 1H, COOH). 

6-methyl-2-oxo-2H-chromene-3-carboxylic acid (1b) 

Yield 89%; m. p: 224-226ºC. 



 

 

P. V. Ramana et al. / Heterocyclic Letters Vol. 14| No.1|29-42|Nov-Jan|2024 

 

33 
 

IR (KBr cm-1): 3340 (OH stretch in COOH), 1735(C=O stretch in coumarin), 1680 (C=O 

stretch in COOH). 
1H NMR (DMSO-d6, 400 MHz): δ 2.47 (s, 3H, CH3), 8.62 (s, 1H, H4), 7.35 (d, 1H, H5), 7.21 

7.24 (dd, 1H, H7), 7.19 (d, 1H, H8), 12.90 (s, 1H, COOH). 

6-chloro-2-oxo-2H-chromene-3-carboxylic acid (1c) 

Yield 91%; m.p:185-186ºC. 

IR (KBr cm-1): 3440 (OH stretch in COOH), 1750 (C=O stretch in coumarin), 1678 (C=O 

stretch in COOH). 
1H NMR (DMSO-d6, 400 MHz):δ8.72 (s, 1H, H4), 8.05 (s, 1H, H5), 7.69 (d, 1H, H7), 7.44 

(d, 1H, H8), 12.15 (s, 1H, COOH). 

Spectral characterization data for compounds (2a-c) 

3-(hydroxymethyl)-2H-chromen-2-one (2a) 

Yield 93%; m. p: 94-96ºC. 

IR (KBr cm-1): 3451 (OH stretch in alcohol), 3026 (CH stretch in aromatics), 2932 (CH stretch 

in aliphatics), 1735 (C=O stretch in coumarin). 
1H NMR (DMSO-d6, 400 MHz): δ 2.86 (s, 1H, OH), 5.48 (s, 2H, CH2), 8.20 (s, 1H, H4), 7.50 

(d, 2H, H5 & H7), 7.96 (d, 2H, H6 & H8). 

3-(hydroxymethyl)-6-methyl-2H-chromen-2-one (2b) 

Yield 84%; m. p: 120-121ºC. 

IR (KBr cm-1): 3380 (OH stretch in alcohol), 3032 (CH stretch in aromatics), 2924 (CH stretch 

in aliphatics), 1731 (C=O stretch in coumarin). 
1H NMR (DMSO-d6, 400 MHz):δ2.82 (s, 1H, OH), 2.46 (s, 3H, CH3), 5.54 (s, 2H, CH2), 

7.85 (s, 1H, H4), 7.36 (d,1H, H5), 7.20- 7.23 (dd, 1H, H7), 7.19 (d, 1H, H8). 

6-chloro-3-(hydroxymethyl)-2H-chromen-2-one (2c) 

Yield 88%; m. p: 134-136ºC. 

IR (KBr cm-1): 3426 (OH stretch in alcohol), 3051 (CH stretch in aromatics), 2935 (CH stretch 

in aliphatics), 1730 (C=O stretch in coumarin). 
1H NMR (DMSO-d6, 400 MHz): δ 2.82 (s, 1H, OH), 5.50 (s, 2H, CH2), 8.19 (s, 1H, H4), 8.04 

(s, 1H, H5), 7.68 (d, 1H, H7), 7.45 (d, 1H, H8). 

Spectral characterization data for compounds (3a-c) 

3-(iodomethyl)-2H-chromen-2-one (3a) 

Yield 93%; m. p: 99-101ºC. 

IR (KBr cm-1): 3062 (CH stretch in aromatics), 2924 (CH stretch in aliphatics), 1736 (C=O 

stretch in coumarin). 
1H NMR (DMSO-d6, 400 MHz): δ 5.06 (s, 2H, CH2), 8.20 (s, 1H, H4), 7.48 (d, 2H, H5 & 

H7), 7.82 (d, 2H, H6 & H8). 

3-(iodomethyl)-6-methyl-2H-chromen-2-one (3b) 

Yield 81%; m. p:118-120ºC. 

IR (KBr cm-1): 3051 (CH stretch in aromatics), 2922 (CH stretch in aliphatics), 1732 (C=O 

stretch in coumarin). 
1H NMR (DMSO-d6, 400 MHz):δ 2.45 (s, 3H, CH3), 5.20 (s, 2H, CH2), 7.17 (s, 1H, H4), 7.35 

(d, 1H, H5), 7.18- 7.21 (dd, 1H, H7), 7.16 (d, 1H, H8). 

6-chloro-3-(iodomethyl)-2H-chromen-2-one (3c) 

Yield 85%; m. p: 124-125ºC. 

IR (KBr cm-1): 3052 (CH stretch in aromatics), 2928 (CH stretch in aliphatics), 1730 (C=O 

stretch in coumarin). 
1H NMR (DMSO-d6, 400 MHz): δ 5.12 (s, 2H, CH2), 8.20 (s, 1H, H4), 8.06 (s, 1H, H5), 7.65 

(d, 1H, H7), 7.44 (d, 1H, H8). 
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SPECTRAL CHARACTERIZATION DATA OF COMPOUNDS (5a-r) 

3-((4-phenyl-1H-1,2,3-triazol-1-yl)methyl)-2H-chromen-2-one (5a) 

Yield 93%; m.p: 136-138ºC. 

IR (KBr cm-1): 3062 (CH stretch in aromatics), 2923, 2869 (asymmetric/symmetric CH stretch 

in aliphatics), 1728 (C=O stretch in coumarin), 1589 (N=N stretch triazole ring). 
1H NMR (DMSO-d6, 400 MHz):δ 5.62 (s, 2H, CH2), 7.78 - 7.83(m, 5H, H4, H5 & H7 

coumarin ring, 2H phenyl ring), 7.48 - 7.53 (m, 2H, H6 & H8 coumarin ring), 7.30 - 7.40 (m, 

3H, phenyl ring), 7.71 (s, 1H, traizole ring). 
13C NMR (DMSO-d6, 100 MHz):δ 156.4, 125.4, 142.8, 127.5, 124.2, 133.2, 117.6, 151.1, 

118.4 (coumarin ring), 148.1, 119.4 (traizole ring), 131.5, 125.7(2C), 130.5 (2C), 127.8 (phenyl 

ring), 53.2 (CH2). 

LCMS m/z: 304.50 [M+H], (303.10); Anal.Calcd for C18H13N3O2: C, 71.28; H, 4.32; N, 

13.85; 

Found: C, 71.07; H, 4.28; N, 13.77%. 

3-((4-(p-tolyl)-1H-1,2,3-triazol-1-yl)methyl)-2H-chromen-2-one (5b) 

Yield 73%; m. p:150-151ºC. 

IR (KBr cm-1): 3056 (CH stretch in aromatics), 2925 (CH stretch in aliphatics), 1734 (C=O 

stretch in coumarin), 1586 (N=N stretch in triazole). 
1H NMR (DMSO-d6, 400 MHz):δ 2.18 (s, 3H, CH3), 5.60 (s, 2H, CH2), 8.26 (s, 1H, H4), 

7.83 (d, 1H, H5), 7.51 (t, 1H, H6), 7.77 (t, 1H, H7), 7.46 (d, 1H, H8 coumarin ring), 7.88 (dd, 

2H, phenyl ring), 7.26 (dd, 2H, phenyl ring), 7.41 (s, 1H triazole ring). 
13C NMR (DMSO-d6, 100 MHz): δ 156.5, 125.2, 142.6, 127.1, 124.5, 132.6, 117.2, 151.4, 

118.2 (coumarin ring), 147.6, 118.6 (triazole ring), 126.8, 124.3 (2C), 127.6(2C), 129.6 (phenyl 

ring), 53.5 (CH2), 21.1 (CH3). 

LCMS m/z: 318.20 [M+H], (317.12); Anal.Calcd for C19H15N3O2: C, 71.91; H, 4.76; N, 

13.24; 

Found: C, 70.74; H, 4.68; N, 13.18%. 

3-((4-(4-methoxyphenyl)-1H-1,2,3-triazol-1-yl)methyl)-2H-chromen-2-one (5c) 

Yield 77%; m. p:160-162ºC. 

IR (KBr cm-1): 3062 (CH stretch in aromatics), 2927 (CH stretch in aliphatics), 1735 (C=O 

stretch in coumarin), 1582 (N=N stretch in triazole). 
1H NMR (DMSO-d6, 400 MHz):δ 5.59 (s, 2H,CH2), 3.78 (s, 3H, OCH3), 8.24 (s,1H, H4), 

7.81 - 7.76 (m, 2H, H5 & H7), 7.52 - 7.47 (dd, H6 & H8 coumarin ring), 6.94 (d, 2H, phenyl 

ring), 7.72 (d, 2H, phenyl ring), 7.45 (s, 1H, triazole ring). 
13C NMR (DMSO-d6, 100 MHz): δ 158.1, 125.0, 142.1, 126.8, 124.1, 133.0, 117.1, 151.6, 

117.6 (coumarin ring), 148.5, 118.4 (triazole ring), 121.4, 127.9(2C), 113.5(2C), 159.4 (phenyl 

ring), 53.6 (CH2), 55.6 (CH3). 

LCMS m/z: 334.12 [M+H], (333.11); Anal.Calcd for C19H15N3O3: C, 68.46; H, 4.54; N, 12.61; 

Found: C, 68.38; H, 4.48; N, 12.53%. 

3-((4-(4-chlorophenyl)-1H-1,2,3-triazol-1-yl)methyl)-2H-chromen-2-one (5d) 

Yield 72%; m. p: 132-134ºC. 

IR (KBr cm-1): 3036 (CH stretch in aromatics), 2932 (CH stretch in aliphatics), 1734 (C=O 

stretch in coumarin), 1580 (N=N stretch in triazole). 
1H NMR (DMSO-d6, 400 MHz):δ 5.58 (s, 2H, CH2), 8.25 (s, 1H, H4), 7.84-7.79 (m, 2H, H5 

& H7), 7.53- 7.48 (dd, H6 & H8 coumarin ring), 7.81 (d, 2H, phenyl ring), 7.64 (d, 2H, phenyl 

ring), 7.72 (s, 1H, triazole ring). 
13C NMR (DMSO-d6, 100 MHz): δ 156.8, 124.8, 142.4, 128.3, 123.6, 133.1, 118.2, 151.2, 

119.2 (coumarin ring), 148.8, 120.4 (triazole ring), 129.5, 130.4(2C), 131.2(2C), 133.7 (phenyl 

ring), 53.4 (CH2). 
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LCMS m/z: 338.13 [M+H], (337.06); Anal.Calcd for C18H12N3O2Cl: C, 64.01; H, 3.58; N, 

12.44; 

Found: C, 63.96; H, 3.51; N, 12.37%. 

3-((4-(4-nitrophenyl)-1H-1,2,3-triazol-1-yl)methyl)-2H-chromen-2-one(5e) 

Yield 78%; m. p: 176-178ºC. 

IR (KBr cm-1): 3032 (CH stretch in aromatics), 2934 (CH stretch in aliphatics), 1730 (C=O 

stretch in coumarin), 1586 (N=N stretch in triazole). 
1H NMR (DMSO-d6, 400 MHz): δ 5.56 (s, 2H, CH2), 8.28 (s, 1H, H4), 7.84 - 7.78 (m, 2H, 

H5 & H7), 7.53 - 7.48 (dd, H6 & H8 coumarin ring), 8.23 (d, 2H, phenyl ring), 7.94 (d, 2H, 

phenyl ring), 7.70 (s, 1H, triazole ring). 
13C NMR (DMSO-d6, 100 MHz): δ 156.4, 125.4, 141.7, 126.5, 124.6, 132.4, 116.6, 150.4, 

118.7 (coumarin ring), 147.7, 119.1 (triazole ring), 134.2, 127.1(2C), 125.5(2C), 149.6 (phenyl 

ring), 53.7 (CH2). 

LCMS m/z: 349.10 [M+H], (348.09); Anal.Calcd for C18H12N4O4: C, 62.07; H, 3.47; N, 16.09; 

Found: C, 61.85; H, 3.40; N, 15.91%. 

3-((4-(2-chlorophenyl)-1H-1,2,3-triazol-1-yl)methyl)-2H-chromen-2-one (5f) 

Yield 78%; m. p: 212-214ºC. 

IR (KBr cm-1): 3060 (CH stretch in aromatics), 2928 (CH stretch in aliphatics), 1730 (C=O 

stretch in coumarin), 1585 (N=N stretch in triazole). 
1H NMR (DMSO-d6, 400 MHz):δ5.54 (s, 2H,CH2), 8.28 (s, 1H, H4), 7.82-7.76 (m, 2H, H5 

& H7), 7.31-7.54 (m, 7H; 4H of phenyl ring; 2H of H6 & H8 coumarin ring, 1H triazole ring). 
13C NMR (DMSO-d6, 100 MHz): δ 158.3, 119.2, 142.2, 126.8, 125.6, 129.3, 117.2, 151.2, 

118.2 (coumarin ring), 148.4, 119.7 (triazole ring), 128.9, 127.6, 129.4, 129.0, 132.2, 131.6 

(phenyl ring), 53.3 (CH2). 

LCMS m/z: 338.08 [M+H], (337.06); Anal.Calcd for C18H12N3O2Cl: C, 64.01; H, 3.58; N, 

12.14; Found: C, 63.75; H, 3.46; N, 12.05%. 

6-methyl-3-((4-phenyl-1H-1,2,3-triazol-1-yl)methyl)-2H-chromen-2-one (5g) 

Yield 74%; m. p:156-157ºC. 

IR (KBr cm-1): 2915, 2823 (asymmetric/symmetric CH stretch in aliphatics), 1728 (C=O 

stretch in coumarin), 1582 (N=N stretch in triazole). 
1H NMR (DMSO-d6, 400 MHz):δ 2.46 (s, 3H,CH3), 5.68 (s, 2H, CH2), 7.14 (s, 1H, H4), 7.33 

(s, 1H, H5) 7.20 - 7.23 (d, 1H, H7), 7.18 (d, 1H, H8 coumarin ring), 7.34- 7.46 (m, 3H, phenyl 

ring), 7.84 (d, 2H, phenyl ring), 7.70 (s, 1H, triazole ring). 
13C NMR (DMSO-d6, 100 MHz): δ 157.5, 125.2, 142.6, 131.6, 134.9, 134.1, 117.2, 151.8, 

120.8 (coumarin ring), 147.9, 120.6 (triazole ring), 131.0, 126.2 (2C), 130.6 (2C), 127.4 

(phenyl ring), 53.2 (CH2), 21.5 (CH3). 

LCMS m/z: 318.13 [M+H] (317.12); Anal.Calcd for C19H15N3O2: C, 71.91; H, 4.76; N, 13.24; 

Found: C, 71.84; H, 4.70; N, 13.15%. 

6-methyl-3-((4-(p-tolyl)-1H-1,2,3-triazol-1-yl)methyl)-2H-chromen-2-one (5h) 

Yield 78%; m. p: 172-174ºC. 

IR (KBr cm-1): 3068 (CH stretch in aromatics), 2934 (CH stretch in aliphatics), 1735 (C=O 

stretch in coumarin), 1580 (N=N stretch in triazole). 
1H NMR (DMSO-d6, 400 MHz):δ2.21 (s, 3H, phenyl CH3), 2.45 (s, 3H,CH3 coumarin ring), 

5.67 (s, 2H, CH2), 7.15 (s, 1H, H4), 7.35 (s, 1H, H5) 7.18 - 7.21 (d, 1H, H7), 7.16 (d, 1H, H8 

coumarin ring), 7.84 (d, 2H, phenyl ring), 7.24 (d, 2H, phenyl ring), 7.68 (s, 1H, triazole ring). 
13C NMR (DMSO-d6, 100 MHz): δ 157.4, 124.9, 142.8, 131.8, 134.8, 134.5, 117.5, 152.4, 

121.4 (coumarin ring), 147.8, 119.6 (triazole ring), 128.0, 126.6(2C), 129.4(2C), 130.6 (phenyl 

ring), 53.9 (CH2), 21.6 (CH3), 21.2 (CH3 coumarin ring). 

LCMS m/z: 332.15 [M+H] (331.13); Anal.Calcd for C20H17N3O2: C, 72.49; H, 5.17; N, 12.68; 
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Found: C, 72.48; H, 5.08; N, 12.59%. 

3-((4-(4-methoxyphenyl)-1H-1,2,3-triazol-1-yl)methyl)-6-methyl-2H-chromen-2-one (5i) 

Yield 72%; m. p:166-167ºC. 

IR (KBr cm-1): 3064 (CH stretch in aromatics), 2932 (CH stretch in aliphatics), 1731 (C=O 

stretch in coumarin), 1578 (N=N stretch in triazole). 
1H NMR (DMSO-d6, 400 MHz):δ3.72 (s, 3H, phenyl OCH3), 2.45 (s, 3H,CH3 coumarin ring), 

5.65 (s, 2H, CH2), 7.13 (s, 1H, H4), 7.34 (s, 1H, H5), 7.17 - 7.20 (d, 1H, H7), 7.15 (d, 1H, H8 

coumarin ring), 6.92 (d, 2H, phenyl ring), 8.38 (d, 2H, phenyl ring), 7.66 (s, 1H, triazole ring). 
13C NMR (DMSO-d6, 100 MHz): δ 157.0, 125.4, 142.2, 131.5, 134.5, 133.8, 117.0, 152.2, 

123.5 (coumarin ring), 148.5, 119.6 (triazole ring), 122.5, 128.5(2C), 114.2(2C), 159.3 (phenyl 

ring), 55.3 (CH2), 53.4 (OCH3), 21.4 (CH3 coumarin ring). 

LCMS m/z: 348.12 [M+H] (347.12); Anal.Calcd for C20H17N3O3: C, 69.15; H, 4.93; N, 12.10; 

Found: C, 68.95; H, 4.85; N, 12.04%. 

3-((4-(4-chlorophenyl)-1H-1,2,3-triazol-1-yl)methyl)-6-methyl-2H-chromen-2-one (5j) 

Yield: 78%; m. p:160-161ºC. 

IR (KBr cm-1): 3060 (CH stretch in aromatics), 2932 (CH stretch in aliphatics), 1732 (C=O 

stretch in coumarin), 1578 (N=N stretch in triazole). 
1H NMR (DMSO-d6, 400 MHz):δ2.42 (s, 3H,CH3coumarin ring), 5.68 (s, 2H, CH2), 7.14 (s, 

1H, H4), 7.34 (s, 1H, H5), 7.16 - 7.21 (d, 2H, H7 & H8 coumarin ring), 7.74 (d, 2H, phenyl 

ring), 7.60 (d, 2H, phenyl ring), 7.72 (s, 1H, triazole ring). 
13C NMR (DMSO-d6, 100 MHz): δ 157.6, 125.6, 142.6, 130.6, 133.6, 132.9, 116.7, 151.4, 

122.0 (coumarin ring), 147.2, 119.0 (triazole ring), 128.5, 129.8(2C), 130.0(2C), 133.2 (phenyl 

ring), 53.6 (CH2), 21.3 (CH3). 

LCMS m/z: 352.08 [M+H], (351.07); Anal.Calcd for C19H14N3O2Cl; C, 64.87; H, 4.01; N, 

11.94; 

Found: C, 64.71; H, 3.94; N, 11.85%. 

6-methyl-3-((4-(4-nitrophenyl)-1H-1,2,3-triazol-1-yl)methyl)-2H-chromen-2-one (5k) 

Yield 78%; m. p: 188-190ºC. 

IR (KBr cm-1): 3065 (CH stretch in aromatics), 2931 (CH stretch in aliphatics), 1730 (C=O 

stretch in coumarin), 1582 (N=N stretch in triazole). 
1H NMR (DMSO-d6, 400 MHz):δ 2.45 (s, 3H,CH3 coumarin ring), 5.65 (s, 2H, CH2), 7.15 (s, 

1H, H4), 7.19 - 7.36 (m, 2H, H5 & H7), 7.17 (d, 1H, H8 coumarin ring), 8.24 (d, 2H, phenyl 

ring), 7.86 (s, 2H, phenyl ring), 7.68 (s, 1H, triazole ring). 
13C NMR (DMSO-d6, 100 MHz): δ 156.8, 125.8, 142.9, 131.5, 134.0, 133.6, 116.9, 152.2, 

124.2 (coumarin ring), 148.2, 119.8 (triazole ring), 135.6, 128.1(2C), 125.4(2C), 148.6 (phenyl 

ring), 53.5 (CH2), 21.6 (CH3coumarin ring). 

LCMS m/z: 363.12 [M+H], (362.10); Anal.Calcd for C19H14N4O4; C, 62.98; H, 3.89; N, 15.46; 

Found: C, 62.59; H, 3.73; N, 15.53%. 

3-((4-(2-chlorophenyl)-1H-1,2,3-triazol-1-yl)methyl)-6-methyl-2H-chromen-2-one (5l) 

Yield:  77%; m. p:195-196ºC. 

IR (KBr cm-1): 3055 (CH stretch in aromatics), 2927 (CH stretch in aliphatics), 1734 (C=O 

stretch in coumarin), 1580 (N=N stretch in triazole). 
1H NMR (DMSO-d6, 400 MHz):δ 2.43 (s, 3H,CH3coumarin ring), 5.68 (s, 2H, CH2), 7.14 (s, 

1H, H4), 7.32 (s, 1H, H5), 7.19 - 7.21 (d, 1H, H7), 7.16 (d, 1H, H8 coumarin ring), 7.34 - 7.62 

(m, 4H, phenyl ring) 7.70 (s, 1H, triazole ring). 
13C NMR (DMSO-d6, 100 MHz):δ 157.1, 125.2, 142.5, 132.9, 134.8, 134.0, 117.4, 151.8, 

123.8 (coumarin ring), 148.5, 120.4 (triazole ring), 128.4, 131.2, 132.0, 129.8, 128.5, 126.9 

(phenyl ring), 53.6 (CH2), 21.4 (CH3 coumarin ring). 
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LCMS m/z: 352.10 [M+H] (351.08); Anal.Calcd. for C19H14ClN3O2: C, 64.87; H, 4.01; N, 

11.94;   

Found: C, 64.72; H, 3.86; N, 11.82%. 

6-chloro-3-((4-phenyl-1H-1,2,3-triazol-1-yl)methyl)-2H-chromen-2-one (5m) Yield 74%; 

m. p:119-120ºC. 

IR (KBr cm-1): 2914, 2823(asymmetric/symmetric CH stretch in aliphatics), 1728 (C=O 

stretch in coumarin), 1519 (N=N stretch in triazole). 
1H NMR (DMSO-d6, 400 MHz):δ 5.65 (s, 2H, CH2), 8.16 (s, 1H, H4), 8.06 (s, 2H, H5) 7.66 

(d, 1H, H7), 7.41 (d, 1H, H8 coumarin ring), 7.32 - 7.38 (m, 3H, phenyl ring), 7.86 (d, 2H, 

phenyl ring), 7.70 (s, 1H, triazole ring). 
13C NMR (DMSO-d6, 100 MHz): δ 156.2, 124.6, 146.7, 128.3, 128.5, 133.2, 117.7, 153.2, 

118.4 (coumarin ring), 148.2, 119.2 (triazole ring), 132.1, 126.2 (2C), 130.1 (2C), 127.2 

(phenyl ring), 53.4 (CH2). 

LCMS m/z: 338.08 [M+H] (337.06); Anal. Calcd for C18H12N3O2Cl: C, 64.01; H, 3.58; N, 

12.44; 

Found: C, 63.94; H, 3.49; N, 12.36%. 

6-chloro-3-((4-(p-tolyl)-1H-1,2,3-triazol-1-yl)methyl)-2H-chromen-2-one (5n): 

Yield 80%; m. p: 132-134ºC. 

IR (KBr cm-1): 3068 (CH stretch in aromatics), 2934 (CH stretch in aliphatics), 1735 (C=O 

stretch in coumarin), 1570 (N=N stretch in triazole). 
1H NMR (DMSO-d6, 400 MHz):δ 2.21 (s, 3H, CH3 phenyl ring), 5.62 (s, 2H, CH2), 8.12 (s, 

1H, H4), 8.04 (s, 2H, H5) 7.62 (d, 1H, H7), 7.44 (d, 1H, H8 coumarin ring), 7.86 (d, 2H, phenyl 

ring), 7.18 (d, 2H, phenyl ring), 7.69 (s, 1H, triazole ring). 
13C NMR (DMSO-d6, 100 MHz): δ 156.8, 124.8, 147.2, 128.2, 128.6, 132.8, 117.3, 153.4, 

118.7 (coumarin ring), 148.1, 119.3 (triazole ring), 127.2, 125.7(2C), 128.1 (2C), 130.4 (phenyl 

ring), 53.4 (CH2), 21.5 (CH3). 

LCMS m/z: 352.10 [M+H] (351.08); Anal.Calcd for C19H14N3O2Cl: C, 64.87; H, 4.01; N, 

11.94; 

Found: C, 64.72; H, 3.92; N, 11.85%. 

6-chloro-3-((4-(4-methoxyphenyl)-1H-1,2,3-triazol-1-yl)methyl)-2H-chromen-2-one (5o) 

Yield:  83%; m. p: 152-154ºC. 

IR (KBr cm-1): 3058 (CH stretch in aromatics), 2930 (CH stretch in aliphatics), 1732 (C=O 

stretch in coumarin), 1575 (N=N stretch in triazole). 
1H NMR (DMSO-d6, 400 MHz):δ 3.75 (s, 3H, OCH3), 5.55 (s, 2H, CH2), 8.18 (s, 1H, H4), 

8.02 (s, 1H, H5), 7.64 (d, 1H, H7), 7.41 (d, 1H, H8 coumarin ring), 6.90 (d, 2H, phenyl ring), 

8.35 (d, 2H, phenyl ring), 7.46 (s, 1H, triazole ring). 
13C NMR (DMSO-d6, 100 MHz): δ 156.4, 124.0, 146.4, 128.4, 128.9, 132.9, 117.9, 153.8, 

118.5 (coumarin ring), 147.8, 118.6 (triazole ring), 122.5, 128.4 (2C), 114.2 (2C), 159.1 

(phenyl ring), 55.4 (CH2), 53.8 (OCH3). 

LCMS m/z: 368.05 [M+H] (367.07); Anal.Calcd for C19H14N3O3Cl: C, 62.05; H, 3.84; N, 

11.43; 

Found: C, 61.94; H, 3.76; N, 11.35%. 

6-chloro-3-((4-(4-chlorophenyl)-1H-1,2,3-triazol-1-yl)methyl)-2H-chromen-2-one (5p) 

Yield 78%; m. p: 124-125ºC. 

IR (KBr cm-1): 3051 (CH stretch in aromatics), 2932(CH stretch in aliphatics), 1728 (C=O 

stretch in coumarin), 1568 (N=N stretch in triazole). 
1H NMR (DMSO-d6, 400 MHz): δ 5.60 (s, 2H, CH2), 8.20 (s, 1H, H4), 8.06 (s, 1H, H5) 7.70 

(d, 1H, H7), 7.44 (d, 1H, H8 coumarin ring), 7.79 (d, 2H, phenyl ring), 7.65 (d, 2H, phenyl 

ring), 7.68 (s, 1H, triazole ring). 
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13C NMR (DMSO-d6, 100 MHz): δ 155.8, 124.7, 146.4, 128.2, 128.5, 133.1, 117.5, 152.9, 

118.1 (coumarin ring), 148.5, 119.1 (triazole ring), 129.2, 129.9 (2C), 130.7 (2C), 133.5 

(phenyl ring), 53.5 (CH2). 

LCMS m/z: 372.02 [M+H] (371.02); Anal.Calcd for C18H11N3O2Cl2: C, 58.08; H, 2.98; N, 

11.29; Found: C, 57.94; H, 2.85; N, 11.17%. 

6-chloro-3-((4-(4-nitrophenyl)-1H-1,2,3-triazol-1-yl)methyl)-2H-chromen-2-one (5q) 

Yield 73%; m. p: 172-174ºC. 

IR (KBr cm-1): 3052 (CH stretch in aromatics), 2924 (CH stretch in aliphatics), 1732 (C=O 

stretch in coumarin), 1562 (N=N stretch in triazole). 
1H NMR (DMSO-d6, 400 MHz): δ 5.56 (s, 2H, CH2), 8.21 (m, 3H, H4 coumarin ring; 2H 

phenyl ring), 8.08 (d, 1H, H5), 7.70 – 7.72 (m, 2H, H7 coumarin ring & 1H traizole ring) 7.45 

(d, 1H, H8 coumarin ring), 7.90 (d, 2H, phenyl ring), 
13C NMR (DMSO-d6, 100 MHz): δ 156.5, 124.7, 146.4, 128.2, 128.4, 132.8, 116.7, 152.6, 

118.6 (coumarin ring), 148.4, 119.6 (triazole ring), 135.0, 127.5 (2C), 125.2 (2C), 149.1 

(phenyl ring), 53.4 (CH2). 

LCMS m/z: 383.06 [M+H] (382.05); Anal.Calcd for C18H11N4O4Cl: C, 56.48; H, 2.90; N, 

14.64; 

Found: C, 56.38; H, 2.83; N, 14.57%. 

6-chloro-3-((4-(2-chlorophenyl)-1H-1,2,3-triazol-1-yl)methyl)-2H-chromen-2-one (5r) 

Yield:  70%; m. p: 206-208ºC. 

IR (KBr cm-1): 3056 (CH stretch in aromatics), 2932 (CH stretch in aliphatics), 1730 (C=O 

stretch in coumarin), 1569 (N=N stretch in triazole). 
1H NMR (DMSO-d6, 400 MHz): δ 5.52 (s, 2H, CH2), 8.15 (s, 1H, H4), 8.06 (s, 1H, H5), 7.64 

(d,1H, H7), 7.35 – 7.59 (m, 5H, H8 coumarin ring, 4H phenyl ring), 7.68 (s, 1H, triazole ring). 
13C NMR (DMSO-d6, 100 MHz): δ 156.1, 123.7, 145.6, 127.6, 128.2, 132.6, 118.2, 153.4, 

118.2 (coumarin ring), 147.6, 118.8 (triazole ring), 131.3, 132.0, 129.4, 129.6, 127.1, 129.0 

(phenyl ring), 53.5 (CH2). 

LCMS m/z: 372.05 [M+H] (371.02); Anal.Calcd for C18H11N3O2Cl2: C, 58.08; H, 2.98; N, 

11.29; Found: C, 57.92; H, 2.90; N, 11.18%. 

 

RESULTS AND DISCUSSION:  

 Reaction of substituted salicyaldehydes with Meldrum’s acid results in the formation 

of substituted coumarin-3-carboxylic acids whose structures were confirmed by IR and 1H 

NMR spectral data. The appearance of a an absorption band in IR at around 3300cm-1 for OH 

stretching in carboxylic acids and a signal in 1H NMR corresponding to carboxylic proton at 

around δ 12 confirms the formation of compounds 1a-c. 

 The reactive intermediate (4) was prepared as follows. Reduction of substituted 2-oxo-

2H-chromene-3-carboxylic acids (1a-c) with sodium borohydride in presence of triethylamine 

and ethylchloroformate at -15oC in THF furnished 3-(hydroxymethyl)-2H-chromen-2-ones 

(2a-c). The disappearance of signal for carboxylic proton in 1a-c and the appearance of signals 

at around δ 2.86 and 5.48 corresponding to OH and CH2 protons along with the signals for ring 

protons in 1H NMR confirms the formation of compounds 2a-c. 

 Iodination of compounds 2a-c with iodine in presence of imidazole and PPh3 in dry 

DCM at 0oC to room temperature results in the formation of 3-(iodomethyl)-2H-chromen-2-

ones (3a-c) in about 90% yield. The disappearance of signals corresponding to OH proton of 

the alcohol both in IR and 1H NMR spectra of compounds 3a-c confirms their formation. 

3-(azidomethyl)-2H-chromen-2-one (4a)was formed when NaN3 was added to a solution of 

3-(iodomethyl)-2H-chromen-2-one (3a) in DMF at room temperature. The product formed was 

separated using DCM and used for the next step. 
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Yield 77-93%; Semi solids. 

3-((4-phenyl-1H-1,2,3-triazol-1-yl)methyl)-2H-chromen-2-one(5a) was obtained by Click 

Chemistry in a 1,3-dipolar cyclo addition reaction of azide and terminal alkynes. The reaction 

of 3-(azidomethyl)-2H-chromen-2-one(4a)with substituted phenyl acetylenes in presence of 

CuSO4 and catalytic amount of sodium ascrobate in a solvent mixture of t-BuOH and H2O at 

room temperature lead to 3-((4-phenyl-1H-1,2,3-triazol-1-yl)methyl)-2H-chromen-2-

one(5a). The formed product was purified via chromatography (60% EtOAc in hexane) to 

afford traizole5a as a solid. Compounds 5b-r were similarly obtained taking the appropriate 

azide and substituted phenylacetylene. The formation of these compounds has been confirmed 

by the appearance of a one proton singlet in 1H NMR at around δ 7.70 corresponding to triazole 

ring proton along with the signals for the newly introduced aromatic ring protons (Scheme 2). 

The analytical data, IR, 1H NMR, 13C NMR and mass spectral data substantiate the structures 

of the compounds obtained. 

Antimicrobial activities of 3-((4-substitutedphenyl-1H-1,2,3-triazol-1-yl)methyl)-2H-

chromen-2-ones (5a-r). 

The antimicrobial activities of the compounds 5a-r (Scheme 2) were tested by disc diffusion 

method using nutrient agar medium (NAM) for bacterial and potato dextrose agar (PDA) 

medium for fungal cultures respectively against Staphylococcus aureus, Escherichia coli and 

Aspergillusniger at a concentration of 100 μg/mL. The results are tabulated in Table-1. 

Ciprofloxacin (10 μg/mL) and Griseofulvin (10 μg/mL) were used as the standard drugs for 

antibacterial and antifungal testing respectively. 

Table 1 – Antimicrobial activities of 3-((4-substitutedphenyl-1H-1,2,3-triazol-1-yl)methyl)-

2H-chromen-2-ones (5a-r) (Scheme 2) at a concentration of 100 μg/mL. Radius of zone of 

inhibition (mm). 

   Bacteria  Fungi 

Compound R R’ 

   

Gram-positive Gram-negative Aspergillus 

   organism organism niger 

   Staphylococcus Escherichia  

   aureus coli  

5ª -H -H 8 9 6 

5b -H 4-CH3 7 7 5 

5c -H 4-OCH3 7 9 4 

5d -H 4-Cl 16 18 9 

5e -H 4-NO2 15 17 9 

5f -H 2-Cl 16 17 8 

5g -CH3 -H 10 10 6 

5h -CH3 4-CH3 9 11 4 

5i -CH3 4-OCH3 9 10 4 

5j -CH3 4-Cl 16 17 8 

5k -CH3 4-NO2 15 18 10 

5l -CH3 2-Cl 17 18 10 

5m -Cl -H 12 13 6 

5n -Cl 4-CH3 11 12 5 

5o -Cl 4-OCH3 12 12 5 

5p -Cl 4-Cl 17 18 9 

5q -Cl 4-NO2 16 17 8 

5r -Cl 2-Cl 17 17 9 
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Ciprofloxacin   22 24 - 

(10 μg/ mL)      

Griseofulvin   - - 20 

(10 μg/ mL)      

DMSO   0.1 0.1 0.0 

 

 All the tested compounds show a significant antibacterial activity against S. aureusand 

E. coli. Compounds 5d, 5e, 5f, 5j, 5k, 5l, 5p, 5q and 5r being more potent than the other. All 

the remaining compounds were moderately potent. 

 All the compounds tested show a moderate antifungal activity against Aspergillus niger 

with compounds 5d, 5e, 5f, 5j, 5k, 5l, 5p, 5q and 5r being more active than the other. 

 The studies reveal that all the tested compounds showed moderate to good antimicrobial 

inhibition. Compounds bearing electron withdrawing groups like Cl, NO2 in phenyl ring 

showed higher activity. 

 When the activity of compounds 5a-r were compared with standard Ciprofloxacin and 

Griseofulvin that were tested at 10 μg/mL, it was observed that the compounds investigated 

presently exhibit antimicrobial activities at a concentration much higher than the standards. 

 

CONCLUSIONS 

 A novel series of 3-((4-substitutedphenyl-1H-1,2,3-triazol-1-yl)methyl)-2H-

chromen-2-ones were designed and synthesized. The structure of the newly synthesized 

compounds was confirmed by spectral and analytical data. The compounds were screened for 

in vitro antibacterial and antifungal activities. The findings revealed that all the compounds 

show moderate to good antimicrobial activities with compounds having Cl, NO2 in phenyl ring 

being more potent. 
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