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ABSTRACT: 

In the present study, we tend to synthesize new organic compounds. Different Substituted 

1,2,3-triazole were synthesized by the cyclization of 1-(3-azidophenyl) ethanone; which was 

obtained by coupling of diazotization of 3-amino acetophenonei with sodium azide; with 

different active methylene compounds such as malononitrile, methyl cyanoacetate, ethyl 

acetoacetate, diethyl malonate severally. The structures of the ready compounds were 

characterized by 1H NMR, mass and elemental analysis. 

 

KEYWORDS: 3-Amino acetophenone, p-chloro benzaldehyde, Malononitrile, methyl 

cyanoacetate, ethyl acetoacetate, diethyl malonate, acetic acid, propionic acid. 

 

INTRODUCTION: 

For the total asymmetric synthesis of pactamycin 3-Aminoacetophenone was used as one of 

the raw materialsi. Curcumin mimics with substituted sulfonyl group were also synthesized by 

3-amino acetophenone. In addition to being used in the synthesis of selective antagonists at 

human A2B adenosine receptors, 3-Aminoacetophenone has potential antibacterial propertiesii. 

It is also used in the synthesis of HIV-1 integrase inhibitors. 3'-Aminoacetophenone acts as a 

bifunctional coupling agent during the synthesis of pyrimidinesiii. The development of 

nitrogen-containing heterocyclic compounds has received considerable attention in both 

medicinal and industrial chemistry. 1,2,3-Triazole derivativesiv-vi, which are a remarkable class 

of heterocycles due to their wide range of applications as drugs due to their wide range of 

biological activities such as antimicrobial, anticancer, anticonvulsant and analgesic activity. 

Considering these findings, we focused on the synthesis of simpler substancesviii-x. 

 

EXPERIMENTAL SECTION: 

Melting points were taken on a SESW melting point apparatus and are uncorrected. 1H NMR 

spectra were recorded on a Varian-Mercury 200MHz spectrometer. Mass spectra were 

recorded on a Shimadzu GCMS-QP 1000 instrument (70eV EI mode). Elemental analysis was 
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performed on a Yanaco CHN Corder MT-3 analyzer. All the chemicals and solvents were 

purchased from Loba Chemie (India), Merck (India), Spectrochem (India), and SRL (India). 

 

Synthesis of 1-(3-azidophenyl) ethan-1-one 2: 

1-(3-azidophenyl) ethyl-1-one 2 was prepared by a diazotization reaction of 3-amino 

acetophenone 1 followed by the reaction with sodium azide. In a round bottom flask, charged 

6M aqueous solution of hydrochloric acid (20 ml) and 3-Amino acetophenone (5gms, 0.037 

moles) at room temperature. Then cool reaction mass to 0°C. An aqueous solution of 

NaNO2 (2.55gms, 0.037 moles in 5ml of H2O) was added to the reaction mixture below 5°C. 

After completed addition of NaNO2 solution, stirred reaction mass at same temperature for 10 

minutes. Then, an aqueous solution of NaN3 (2.4gms, 0.037 moles in 5ml of H2O) was added 

dropwise to the reaction mixture below 5°C. After completed addition, stirred the reaction 

mixture at the ambient temperature for 2 hours. Progress of the reaction was monitored on 

TLC. (Mobile phase- Hexane: Ethyl acetate (7:3)). After completion of reaction on TLC, 

reaction mass extracted with 250ml of dichloromethane. Distilled out dichloromethane under 

vacuum to get product. 

 

1-(3-azidophenyl) ethan-1-one 2: 

Dark brown color oil. Yield 94.5%. MP 44°C-46°C. 1H NMR (400MHz, CDCl3): 8.16 (t, 1H), 

7.92 (dd, 2H), 7.51 (d, 1H), 2.54 (s, 3H). Anal. Data for C8H7ON3 (161.06): Calcd C 59.62, H 

4.38, N 26.07. Found C 59.60, H 4.32, N 25.98. 

 

Synthesis of 1-(3-azidophenyl)-3-(4-chlorophenyl) prop-2-en-1-one 3: 

A mixture of the p-chloro benzaldehyde (0.012 moles) and 1-(3-azidophenyl) ethan-1-one 2 

0.01 moles) dissolved in ethanol (20 mL) was added slowly to an aqueous solution of potassium 

hydroxide (0.0128 moles) in water (3 mL). The reaction mixture was stirred in the crushed-ice 

bath for 2 h and stirred at 20–25°C for 4 h. The mixture was filtered and the solid was washed 

with cold water and cold ethanol. The product was crystallized from ethanol to give 1-(3-

azidophenyl)-3-(4-chlorophenyl) prop-2-en-1-one 3. 

 

1-(3-azidophenyl)-3-(4-chlorophenyl) prop-2-en-1-one 3: 

Buff color oil. Yield 86%. MP 107°C-109°C. 1H NMR (400MHz, CDCl3): 8.32-8.19 (m,2H), 

7.98-7.91 (m,1H), 7.75 (dd, 1H), 7.64-7.48 (m, 4H), 7.44 (d, 2H). Anal. Data for C15H10ClN3O 

(283.051): Calcd C 63.50, H 3.55, Cl 12.49, N 14.81, Found C 63.44, H 3.52, Cl 12.39, N 

14.78. 

 

General method for the synthesis of 5-amino-1-(3-(3-(4-chlorophenyl) acryloyl) phenyl-

1H-1,2,3-triazole-4-carbonitrile 4a-d: 

Compound 4a-d were prepared by the reaction of 1-(3-azidophenyl)-3-(4-chlorophenyl) prop-

2-en-1-one 3 with active methylene compound (Malononitrile, methyl cyano acetate, ethyl 

aceto acetate, dimethyl malonate). A cold solution of sodium methoxide (0.00088 mole, in 20 

mL absolute methanol) was added to the mixture of active methylene compounds (0.00064 

mole) and 1-(3-azidophenyl)-3-(4-chlorophenyl) prop-2-en-1-one 3 (0.00058 mole) and stirred 

for 1 h at 0°–5°C. Then the mixture was heated under reflux on an oil-bath for 4 h. Finally, the 

mixture was acidified with concentrated hydrochloric acid. Compound 3a-f was separated and 

crystallized from methanol. 

 

5-amino-1-(3-(3-(4-chlorophenyl) acryloyl) phenyl-1H-1,2,3-triazole-4-carbonitrile 4a: 

Yellow color solid. Yield 49%. MP 122°C-124°C. 1H NMR (400MHz, CDCl3): 10.81 (s, 2H), 
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8.19 (d, 1H), 8.07 (d,1H), 7.71-7.55 (m, 2H), 7.53-7.37 (m, 6H). Anal. Data for C18H12ClN5O 

(349.07): Calcd C 61.81, H 3.46, Cl 10.13, N 20.02, Found C 61.77, H 3.26, Cl 10.03, N 19.99. 

 

Methyl-5-amino-1-(3-(3-(4-chlorophenyl) acryloyl) phenyl-1H-1,2,3-triazole-4-

carboxylate 4b: 

Brown color solid. Yield 55%. MP 132°C-134°C. 1H NMR (400MHz, CDCl3): 10.88 (s, 2H), 

8.19 (t, 1H), 8.09 (d,1H), 7.66 (d,1H), 7.54-7.33 (m, 7H), 3.95(s, 3H). Anal. Data for 

C19H15ClN4O3 (382.08): Calcd C 59.62, H 3.95, Cl 9.26, N 14.64, Found C 59.55, H 3.90, Cl 

9.20, N 14.55. 

 

Ethyl-5-methyl-1-(3-(3-(4-chlorophenyl) acryloyl) phenyl-1H-1,2,3-triazole-4-

carboxylate 4c: 

Buff color solid. Yield 36%. MP 145°C-147°C. 1H NMR (400MHz, CDCl3): 8.2 (t,1H), 8.10 

(d,1H), 7.67 (d, 1H), 7.54-7.38 (m, 7H), 4.33 (q, 2H), 2.58 (s, 3H), 1.39 (t, 3H). Anal. Data for 

C21H18ClN3O3 (395.10): Calcd C 63.72, H 4.58, Cl 8.96, N 10.62, Found C 63.72, H 4.44, Cl 

8.75, N 10.60. 

 

Ethyl-1-(3-(3-(4-Chlorophenyl) acryloyl) phenyl)-5-oxo-4,5-dihydro-1H-1,2,3-triazole-4-

carboxylate 4d: 

Yellow color solid. Yield 37%. MP 141°C-143°C. 1H NMR (400MHz, CDCl3): 8.07 (d,1H), 

7.96 (t, 1H), 7.89 (d, 1H), 7.60-7.40 (m, 7H), 5.35 (s, 1H), 4.19 (q, 2H), 1.40 (t, 3H). Anal. 

Data for C21H18ClN3O3 (395.10): Calcd C 63.72, H 4.58, Cl 8.96, N 10.62, Found C 63.72, H 

4.44, Cl 8.75, N 10.60. 

 

General method for the synthesis of Compound 5a-d and Compound 6a-d: 

Compounds 5a-d and Compounds 6a-d were prepared by the reaction of compounds 4a-d with 

hydrazine hydrate and acetic acid or propionic acid. A mixture of compound 4a-d (0.01 mol), 

hydrazine hydrate (0.03 mol), acetic acid or propionic acid (50 mL) was refluxed for 3 h, then 

poured into crushed-ice. The precipitate was separated by filtration, washed with water and the 

crude products were obtained, which were crystallized from ethanol. 

 

1-(3-(1-acetyl-5-(4-chlorophenyl)-4,5-dihydro-1H-pyrazol-3-yl) phenyl)-5-amino-1H-

1,2,3-triazole-4-carbonitrile 5a: 

Yellow color solid. Yield 52%. MP 178°C-180°C. 1H NMR (400MHz, CDCl3): 10.47 (s, 2H), 

7.68 (d, 1H), 7.54 (t,1H), 7.41 (dd, 2H), 7.31 (d, 2H), 7.21 (d, 2H), 5.74 (t, 1H), 3.12 (dd, 1H), 

2.92-2.84 (m, 1H), 2.05 (s,3H). Anal. Data for C20H16ClN7O (405.11): Calcd C 59.19, H 3.97, 

Cl 8.73, N 24.16, Found C 59.10, H 3.89, Cl 8.55, N 24.10. 

 

Methyl-1-(3-(1-acetyl-5-(4-chlorophenyl)-4,5-dihydro-1H-pyrazol-3-yl) phenyl)-5-

amino-1H-1,2,3-triazole-4-carboxylate 5b: 

Yellow color solid. Yield 44%. MP 185°C-187°C. 1H NMR (400MHz, CDCl3): 10.84 (s, 2H), 

7.60 – 7.52 (m, 2H), 7.39 (t, 1H), 7.30 (dd, 3H), 7.17 (d, 2H), 5.61 (t, 1H), 3.95 (s, 3H), 3.07 

(d, 1H), 2.91 (d, 1H), 1.96 (s, 3H). Anal. Data for C21H19ClN6O3 (438.12): Calcd C 57.47, H 

4.36, Cl 8.08, N 19.15, Found C 57.33, H 4.34, Cl 8.00, N 18.99. 

 

Ethyl-1-(3-(1-acetyl-5-(4-chlorophenyl)-4,5-dihydro-1H-pyrazol-3-yl) phenyl)-5-methyl-

1H-1,2,3-triazole-4-carboxylate 5c: 

Buff color solid. Yield 38%. MP 164°C-166°C. 1H NMR (400MHz, CDCl3): 7.54 (dd, 2H), 

7.38 (dd, 2H), 7.28 (d, 2H), 7.17 (d, 2H), 5.61 (s, 1H), 4.37 – 4.29 (m, 2H), 3.07 (d, 1H), 2.91 
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(d, 1H), 2.34 (s, 3H), 1.96 (s, 3H), 1.37 (t, 3H). Anal. Data for C23H22ClN5O3 (451.14): Calcd 

C 61.13, H 4.91, Cl 7.84, N 15.50, Found C 61.10, H 4.88, Cl 7.82, N 15.44. 

 

Ethyl-1-(3-(1-acetyl-5-(4-chlorophenyl)-4,5-dihydro-1H-pyrazol-3-yl) phenyl)-5-oxo-4,5-

dihydro-1H-1,2,3-triazole-4-carboxylate 5d: 

Yellow color solid. Yield 69%. MP 141°C-144°C. 1H NMR (400MHz, CDCl3): 8.37 (d, 1H), 

7.54 (t, 1H), 7.43 – 7.29 (m, 3H), 7.23 (d, 2H), 6.86 (t, 1H), 5.56 (t, 1H), 5.23 (s, 1H), 4.16 (q, 

2H), 3.08 (dd, 1H), 2.88 (dd, 1H), 1.89 (s, 3H), 1.37 (t, 3H). Anal. Data for C22H20ClN5O4 

(453.12): Calcd C 58.22, H 4.44, Cl 7.81, N 15.43, Found C 58.12, H 4.34, Cl 7.77, N 15.22. 

 

5-amino-1-(3-(5-(4-chlorophenyl)-1-propionyl-4,5-dihydro-1H-pyrazol-3-yl) phenyl)-1H-

1,2,3-triazole-4-carbonitrile 6a: 

Brown color solid. Yield 67%. MP 174°C-176°C. 1H NMR (400MHz, CDCl3): 10.47 (s, 2H), 

7.68 (d, 1H), 7.54 (t, 1H), 7.48 – 7.35 (m, 2H), 7.31 (d, 2H), 7.21 (d, 2H), 5.79 (t, 1H), 3.12 

(dd, 1H), 2.87 (dd, 1H), 2.51 (q, 2H), 1.23 (t, 3H). Anal. Data for C21H18ClN7O (419.13): Calcd 

C 60.07, H 4.32, Cl 8.44, N 23.35, Found C 60.00, H 4.22, Cl 8.39, N 23.31. 

 

Methyl-5-amino-1-(3-(5-(4-chlorophenyl)-1-propionyl-4,5-dihydro-1H-pyrazol-3-yl) 

phenyl)-1H-1,2,3-triazole-4-carboxylate 6b: 

Buff color solid. Yield 77%. MP 180°C-182°C. 1H NMR (400MHz, CDCl3): 10.32 (s, 2H), 

7.73 (d, 1H), 7.56 (t, 1H), 7.45 – 7.26 (m, 4H), 7.21 (d, 2H), 5.79 (t, 1H), 3.95 (s, 3H), 3.12 

(dd, 1H), 2.87 (dd, 1H), 2.51 (q, 2H), 1.22 (t, 3H). Anal. Data for C22H21ClN6O3 (452.13): 

Calcd C 58.34, H 4.67, Cl 7.83, N 18.56, Found C 58.22, H 4.55, Cl 8.44, N 18.40. 

 

Ethyl-1-(3-(5-(4-chlorophenyl)-1-propionyl-4,5-dihydro-1H-pyrazol-3-yl) phenyl)-5-

methyl-1H-1,2,3-triazole-4-carboxylate 6c: 

Buff color solid. Yield 52%. MP 160°C-162°C. 1H NMR (400MHz, CDCl3): 7.53 (t, 2H), 7.39 

(dd, 2H), 7.28 (d, 2H), 7.18 (d, 2H), 5.65 (t, 1H), 4.32 (q, 2H), 3.12 – 3.04 (m, 1H), 2.94 – 2.86 

(m, 1H), 2.56 (q, 2H), 2.34 (s, 3H), 1.38 (t, 3H), 1.13 (t, 3H). Anal. Data for C24H24ClN5O3 

(465.16): Calcd C 61.87, H 5.19, Cl 7.61, N 15.03, Found C 61.77, H 5.10, Cl 7.52, N 14.99. 

 

Ethyl-1-(3-(5-(4-chlorophenyl)-1-propionyl-4,5-dihydro-1H-pyrazol-3-yl) phenyl)-5-oxo-

4,5-dihydro-1H-1,2,3-triazole-4-carboxylate 6d: 

Brown color solid. Yield 30%. MP 132°C-134°C. 1H NMR (400MHz, CDCl3): 8.32 (d, J = 7.5 

Hz, 1H), 7.55 (d, J = 7.5 Hz, 1H), 7.37 (dd, J = 26.7, 7.6 Hz, 3H), 7.22 (d, J = 7.6 Hz, 2H), 6.87 

(t, J = 1.4 Hz, 1H), 5.70 (t, J = 8.8 Hz, 1H), 5.44 (s, 1H), 4.15 (q, J = 6.0 Hz, 2H), 3.07 (d, J = 

8.7 Hz, 1H), 2.93 (d, J = 8.7 Hz, 1H), 2.29 (q, J = 6.8 Hz, 2H), 1.35 (t, J = 6.0 Hz, 3H), 1.21 (t, 

J = 6.8 Hz, 3H). Anal. Data for C23H22ClN5O4 (467.14): Calcd C 59.04, H 4.74, Cl 7.58, N 

14.97, Found C 58.99, H 4.91, Cl 7.44, N 14.89. 

 

RESULT AND DISCUSSION: 

Compound 3-Azido acetophenone 2 was prepared by a diazotization reaction of 3-amino 

acetophenone 1 followed by a reaction with sodium azide. Compound 3 was prepared by the 

reaction of compound 2 with 4-chloro benzaldehyde, which was further treated with active 

methylene compounds such as malononitrile, methyl cyanoacetate, ethyl acetoacetate and 

diethyl malonate to give compounds 4a-d. Compounds 5a-d and 6a-d were prepared by 

reaction with hydrazine hydrate, acetic acid, and propionic acid, respectively. All the structures 

of synthesized compounds were assigned by spectral analysis. 
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CONCLUSION: 

In this literature we have described synthetic methods of derivatives of 1-(3-(3-(1H-1,2,3-

triazole-1-yl) phenyl)-4,5-dihydro-1H-pyrazol-1-yl) ethanone from 3-amino acetophenone. All 

the synthesized compounds were characterised and confirmed by spectral and analytical 

methods. The importance of such work lies in the possibility that the synthesized compounds 

might be more efficacious against bacterial and fungal species which could be helpful in 

designing potent antibacterial and antifungal compounds for therapeutic use hence recommend 
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future research. 
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