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Abstract: 2-oxo-2H-coumarin-3-carbohydrazide (2) which prepared from the reaction of ethyl-2-oxo-2H- 

coumarin-3-carboxylate (1) with hydrazine hydrate in ethanol containing a catalytic amount of piperidine 

mixture consider a good and available starting intermediate for synthesis of series of functionalized coumarins. 

So, compound (2) was utilized as a key for the synthesis of some new (pyrazole, triazole)-2H- coumarin-2-one 

derivatives by the reaction with some selected reagents. 

Keywords: (pyrazole, triazole)-coumarin-2-one derivatives. The structures of these compounds were 

established by elemental analysis, IR and 
1
H NMR spectral analysis. 

 

I. Introduction 

The coumarin derivatives are prominent natural products, which are widely distributed among many 

plants [1]. They have considerable biological importance, especially as potentially useful pesticides [2, 3], 

inhibitors of cell proliferation and potential anticancer therapeutics [4]. The coumarin derivatives was found as 

new PET agents for imaging of apoptosis in cancer [5], potent inhibitory activities in enzymatic and cellular 

assays and good selectivity to MMP-2 and MMP-9 [6], dye compounds [7–9], potent antileishmanial activity 

[10]. Antirhinovirus activity in cell cultures, several compounds were also proved to be both potent and 

selective HRV1B inhibitors [11]. The coumarin compounds display high antifungal and antibacterial activities 

[12–15]. Also, coumarin derivatives was found as anti-picornavirus capsid-binders [16], and exhibited profound 

antioxidant activities [17]. Infinitively, the coumarin-3-carboxamide derivatives were found as potent inhibitors 

of AKR1B10 [18].  

In addition, derivatives of coumarin are important natural products possessing a wide range of valuable 

physiological activities [19]. And also, they represent useful synthetic building blocks in organic and medicinal 

chemistry [20–25]. The coumarinol moiety of vitamin E (a-tocopherol) exhibits anti-androgen properties [26], 

coumarinyl derivatives also display significant cytotoxic activity against cancer cells [27].  

The importance of the coumarin nucleus is evidenced by the continued appearance of new and improved 

methods for their synthesis, despite the several existing methods for the synthesis of coumarin derivatives [28– 

42], there is still demand for general strategies, which can efficiently provide variously substituted coumarin 

systems. 

 

II. Matrials And Methods 
All melting points are measured using Galenkamp melting point apparatus and are uncorrected. 

Elemental analysis was carried out at the Microanalytical Center of Cairo University by an automatic analyzer 

(Heraeus). IR (KBr pellets) spectra were determined in 1650 FT-9R instrument (Cairo University). 
1
H NMR 

spectra were accomplished using 300 MHz NMR Spectrometer and mass spectroscopy were recorded on 

GCMS-QP-1000 EX spectrometer (Cairo University). 
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Scheme 1 

 

Synthesis of 2-oxo-2H-coumarin-3-carbohydrazide (2): 

A mixture of 1 (0.44 g, 2 mmol) and hydrazine hydrate (0.1 ml, 2 mmol) in ethanol (50 ml) containing 

piperidine (0.1 ml)was refluxed for 5 hours, the solvent was evaporated under vaccum. The residue was 

triturated with methanol, the resulting product was collected by filtration, washed with methanol and 

crystallized from ethanol. The results are registered in Table (1, 2).  

 

Synthesis of 3-(1H-3-amino-4-cyano-pyrazole-5-yl)-2H-coumarin-2-one (4): 

A mixture of 2 (0.41 g, 2 mmol) and malononitril (0.13 g, 2 mmol) in 30 ml DMF containing (0.1 ml) 

piperidine was refluxed for 6 hours, the solvent was evaporated under vaccum, the residue was triturated with 

ice/water and the resulting product was collected by filtration, washed with 100 ml cold water and crystallized 

from dioxane. The results are registered in Table (1, 2). 

 

Synthesis of 3-(1H-3-amino-4-ethyl carboxy-pyrazole-5-yl)-2H-coumarin-2-one (6): 

A mixture of 2 (0.41 g, 2 mmol) and ethylcyanoacetate (0.23 ml, 2 mmol) in 30 ml DMF containing 

(0.1 ml) piperidine was refluxed for 5 hours. The solvent was evaporated under vacuum, the residue was 

triturated with methanol, the resulting product was collected by filtration, washed with methanol and 

crystallized from dioxane. The results are registered in Table (1, 2). 

 

Synthesis of 3-(1,2,3H-4-ethyl carboxy-3-oxo-pyrazole-5-yl)-2H-coumarin-2-one (9): 

A mixture of 2 (0.41 g, 2 mmol) and diethylmalonate (0.32 ml, 2 mmol) in 30 ml DMF containing (0.1 

ml) piperidine was refluxed for 5 hours. The solvent was evaporated under vacuum, the residue was triturated 

with methanol, the resulting product was collected by filtration, washed with methanol and crystallized from 

dioxane. The results are registered in Table (1, 2). 
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Synthesis of 3-(1H-3-amino-1, 2, 4-triazole-5-yl)-2H-coumarin-2-one (11): 

A mixture of 2 (0.41 g, 2 mmol) and urea (0.10 ml, 2 mmol) in 30 ml DMF containing (0.1 ml) 

piperidine was refluxed for 5 hours. The solvent was evaporated under vacuum, the residue was triturated with 

methanol, the resulting product was collected by filtration, washed with methanol and crystallized from dioxane. 

The results are registered in Table (1, 2). 

 

Table 1: Characterization of the prepared compounds 
Comp. 

No 

Nature of products Molecular 

formula (M.Wt) 

Analysis % 

Colour Yield % M.p. 

ºC 

 Calculated Found 

C H N C H N 

2 yellow 65 136-

138 

C10H8N2O3 

(204.05) 

58.86 3.95 13.73 58.92 3.98 13.85 

4 Plate 

Brown 

62 220 - 

222 

C13H8N4O2  

(252.23) 

61.90 3.20 22.21 61.97 3.25 22.25 

6 yellow 65 260 - 

263 

C15H13N3O4 

(299.28) 

60.20 4.38 14.04 60.26 4.42 14.11 

9 yellow 63 230 - 

233 

C15H12N12O5 

(300.27) 

60.20 4.03 9.33 60.27 4.10 9.38 

11 yellow 62 186 - 

188 

C11H8N4O2 

(288.21) 

57.89 3.53 24.55 57.95 3.62 24.62 

 

Table 2: IR and 
1
H NMR (Mass) Spectral Data of the Prepared Compounds. 

Comp. No IR Spectrum (KBr, Cm-1) 1H NMR Spectrum (DMSO, δ);& (Mass data) 

2 1682 (amidic CO), 1730 (lactone C=O), 
3073 (NH), 3321 (NH2) 

δ 2 (d, 2H, NH2), 7.02-7.27 (m, 5H, Ar-H), 8 (t, 1H, NH), 8.37 (s, H, 
CH). 

M+: 204 

4 2214 (C≡N), 3126 (NH), 3432 (NH2). 4 (s, 2H, NH2), 7.02-7.70 (m, 5H, Ar-H), 13.7 (s, 1H, NH). 
M+: 252 

6 1698 (C=O), 2208 (C≡N), 3402 (NH). 1.3 (t, 3H, CH3), 4 (s, 2H, NH2), 4.29 (q, 2H, CH2), 7.02-7.72 (m, 5H, 

Ar-H). 

M+: 299 

9 1269 (C-O) ester, 1698 (C=O), 3430 (NH). 1.30 (t, 3H, CH3), 2 (d, 1H, NH), 4.19 (q, 2H, CH3), 7.02-7.38 (m, 5H, 

Ar-H), 8 (d, 1H, NH). 

 (M+2): 302 

11 3125 (NH), 3425 (NH2). 4.01 (s, 2H, NH2), 7.02-7.72 (m, 5H, Ar-H), 13.5 (s, 1H, NH). 

 M+: 228 

 

III. Results And Disscution 
2-Oxo-2H-coumarin-3-carbohydrazid (2) was prepared from the reaction of ethyl-2-oxo-2H-coumarin-

3-carboxylate (1) with hydrazine hydrate in ethanol containing amount of piperdine as a catalyst [1]. 

Compound (2) was reacted with malononitril, ethylcyanoacetate, diethylmalonate and urea to gave new 

compounds (4, 6, 9, 11) via intermediates (3, 5, 8, 10) respectively.  

The cyclization of intermediates (3, 5) proceeded by nucleophilic addition of amino group into cyano 

group to afford compounds (4, 6). Compound (9) were formed by elimination of ethanol molecule from 

intermediate (8). Compound (11) afforded due to condensation reaction of intermediate (10). The structures of 

the synthesized compounds were established based on analytical and spectral analysis.  

 

IV. Conclusion 

2-Oxo-2H-coumarin-3-carbohydrazide was synthesis and reacted with some selected reagent to give some new 

(pyrazole and triazole)-2H-coumarin-2-one derivative, structures of these compounds were established by 

elemental analysis, IR and 
1
H NMR spectral analysis. 
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