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Abstract :  A series of 2-((substituted phenyl)amino)methyl)-5-ethyl-4-((5-(4-

nitrophenyl)furfural-2-yl)methylene)amino)-2,4-dihydro-3H-1,2,4-triazole-3-

thiones)) were synthesised and tested for antimicrobial activity. According to the 

findings, compounds with a fluorine substituent at the para position had a 

significant antibacterial effect against B.substilis and A.aerogenes. The structure 

of newly synthesised compounds was determined using spectral data. C=N 

stretching was observed in IR spectra at 1710 Cm-1 and NH stretching was 

observed at 1589 Cm-1, whereas these Chiral carbons appeared as a doublet in 

NMR spectra. 
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Introduction  

Mannich bases, beta-amino ketones carrying compounds, are the end products of 

Mannich reaction [1, 2]. Mannich reaction is a nucleophilic addition reaction 

which involves the condensation of a compound with active hydrogen(s) with an 

amine (primary or secondary) and formaldehyde (any aldehyde) .[3] Mannich 

bases also act as important pharmacophores or bioactive leads which are further 

used for synthesis of various potential agents of high medicinal value which 

possess aminoalkyl chain. The examples of clinically useful Mannich bases 

which consist of aminoalkyl chain are cocaine, fluoxetine, atropine, ethacrynic 

acid, trihexyphenidyl, procyclidine, ranitidine, biperiden [4–6], and so forth. 

Mannich bases are known to play a vital role in the development of synthetic 

pharmaceutical chemistry. The literature studies revealed that Mannich bases are 

very reactive and can be easily converted to other compounds, for example, 

reduced to form physiologically active amino alcohols [7]. Mannich bases are 

known to possess potent activities like anti-inflammatory [8, 9], anticancer 

[10, 11], antifilarial [8], antibacterial [12, 13], antifungal [13, 14], anticonvulsant 

[15], anthelmintic [16], antitubercular [17, 18], analgesic [19], anti-HIV [17], 

antimalarial [20], antipsychotic [21], antiviral [22] activities and so forth. Along 

with biological activities Mannich bases are also known for their uses in detergent 

additives [23], resins, polymers, surface active agents [24], and so forth. Prodrugs 

of Mannich bases of various active compounds have been prepared to overcome 

the limitations [25]. Mannich bases (optically pure chiral) of 2-naphthol are 

employed for catalysis (ligand accelerated and metal mediated) of the 

enantioselective carbon-carbon bond formation. Mannich bases and their 

derivatives are intermediates for the synthesis of bioactive molecules [26, 27]. 

Mannich reaction is widely used for the construction of nitrogen containing 

compounds [28]. Mannich bases have gained importance due to their application 

in antibacterial activity [29] and other applications are in agrochemicals such as 

plant growth regulators. 

Materials and methods 

Melting points of final products were measured on a Shimadzu-Gallenkamp 

apparatus and are uncorrected. Nuclear magnetic resonance (NMR) spectra were 

recorded on a Bruker DX instrument (Billerica, USA) (400 MHz for 1H NMR 

and 100 MHz for 13C NMR); CDCl3 and DMSO-d6 were used as solvent; 

chemical shifts are quoted in δ (ppm) from tetramethylsilane. Mass spectra were 

measured on a GCMS-QP1000EX (EI, 70 eV) mass spectrometer. Starting 

materials were obtained from Aldrich (Mumbai, India) and used directly 
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Procedure  

Synthesis of 3-methyl -4-amino-5-mercapto-1,2,4-triazole (1): 

A mixture of thiocarbohydrazide (0.094 mole, 10g) in glacial acetic acid (60ml) 

was refluxed for 4 hours. Within an hour of refluxing a solid mass started 

separating out. It was collected by filtration and recrystallized from hot water.[28] 

Synthesis of 5- substituted -2-furfural derivatives (2): 

To a warm solution of halo-substituted aniline (0.1mole, 9.3ml ) in 15% 

hydrochloric acid (60ml), water (90ml) was added. The mixture heated until it is 

clear, cooled to 0 0C, and diazotized with a 30% solution of sodium nitrite (24ml). 

To the filtered solution water (50ml) and furfuraldehyde (11.2ml,0.1mol) were 

added. An aqueous solution of cupric chloride (0.018mole,2.55g) was added drop 

wise and the mixture stirred for four hours at 20- 30 0C and kept overnight. The 

solid that separated was collected by filtration and purified by steam distillation 

in the presence of sodium carbonate solution to give 5-substituted -2-furfural 

moiety and derivatives were synthesised by changing the substituents[29] 

Synthesis of Schiff Bases (3) :  

 Schiff bases were prepared by the refluxing mercapto triazoles(0.1mole,13g)  

with 5-substituted 2-furfuraldehyde (0.1mole) in the presence of catalytic  amount 

of concentrated sulphuric acid(1ml) in ethanol medium(20ml) for 4hrs.Then 

reaction mixture was poured to Ice cold Water , Solid that was Separated was 

collected by filtration and it is recrystallized by ethanol and derivatives were 

synthesised by changing the substituents.[30] 

Synthesis of Mannich Bases (4a-f): 

Mannich bases were prepared by the reaction of Schiff’s bases(0.05mole), 

formaldehyde (40%) and a suitable primary or secondary amine (0.05mole) in 

ethanol medium (30ml) stirred for 5hrs and Solid obtained was filtered and 

recrystallized from ethanol and derivatives were synthesised by same procedure 

by changing the substituents at different Position. [31] 

 

http://xisdxjxsu.asia/


Journal of Xi’an Shiyou University, Natural Science Edition  ISSN: 1673-064X 

http://xisdxjxsu.asia  VOLUME 18 ISSUE 10 October 2022  294 -304 

 

Table 1 

Characterisation data of4-(((5-(substitutedphenyl)furan-2-

yl)methylene)amino)-5-ethyl-2-(((substituted phenyl)amino)methyl)-2,4-

dihydro-3H-1,2,4-triazole-3-thione 

Compound 

Number 

R R1 Color and 

Crystal 

Form 

Melting 

point 

4a 

  

Yellow 

Crystals 

1260C 

4b 

 

 

Yellow 

Crystals 

1350c 

4c 

  

Yellow 

Flakes 

1560C 

4d 

  

Yellow 

Flakes 

1630C 

4e 

  

Yellow 

Micro 

Needles 

1060C 
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4f 

 

 

Orange 

Crystals 

1030C 

 

Spectral data of synthesised Compounds  

Compound 4a : 

1H NMR: δ 1.11 (3H, t, J = 7.3 Hz), 2.45 (2H, q, J = 7.3 Hz), 4.62 (2H, s), 6.62 

(1H, d, J = 3.5 Hz), 6.80-7.03 (4H, 6.87 (d, J = 8.4, 1.6, 0.5 Hz), 6.97 (d, J = 8.4, 

1.9, 0.5 Hz)), 7.11 (1H, d, J = 3.5 Hz), 7.59-7.76 (4H, 7.65 (d, J = 8.7, 1.5, 0.5 

Hz), 7.69 (d, J = 8.7, 1.5, 0.5 Hz)), 8.59 (1H, s). 

13C NMR: δ 11.4 (1C, s), 18.7 (1C, s), 57.6 (1C, s), 107.9 (1C, s), 112.6 (1C, s), 

115.6 (2C, s), 118.2 (2C, s), 127.4 (2C, s), 128.7 (2C, s), 129.1 (1C, s), 133.6-

133.8 (2C, 133.7 (s), 133.7 (s)), 138.7 (1C, s), 149.1 (1C, s), 150.1 (1C, s), 155.2 

(1C, s), 162.5 (1C, s), 177.4 (1C, s). 

IR (KBr, cm-1): 1726(νC= N), 1587(ν NH), 1552(νC = C), 1022(νCN–C). 

Compound 4b: 

1H NMR: δ 1.11 (3H, t, J = 7.3 Hz), 2.45 (2H, q, J = 7.3 Hz), 4.58 (2H, s), 6.62 

(1H, d, J = 3.5 Hz), 6.81-7.16 (5H, 6.87 (d, J = 7.8, 1.7, 0.5 Hz), 6.95 (d, J = 8.1, 

1.1, 0.5 Hz), 6.97 (d, J = 8.1, 7.5, 1.7 Hz), 7.01 (d, J = 7.8, 7.5, 1.1 Hz), 7.11 

(d, J = 3.5 Hz)), 7.59-7.76 (4H, 7.65 (d, J = 8.7, 1.5, 0.5 Hz), 7.69 (d, J = 8.7, 1.5, 

0.5 Hz)), 8.59 (1H, s). 

13C NMR: δ 11.4 (1C, s), 18.7 (1C, s), 57.6 (1C, s), 107.9 (1C, s), 111.8 (1C, s), 

112.6 (1C, s), 121.2 (1C, s), 126.0 (1C, s), 127.4 (2C, s), 128.2 (1C, s), 128.7 (2C, 

s), 129.1 (1C, s), 129.3 (1C, s), 133.6-133.8 (2C, 133.7 (s), 133.7 (s)), 149.1 (1C, 

s), 150.1 (1C, s), 151.1 (1C, s), 155.2 (1C, s), 177.4 (1C, s). 

IR (KBr, cm-1): 1716(ν C= N), 1584(ν NH), 1551(ν C = C), 1021(ν CN–C). 

Compound 4c: 

1H NMR: δ 1.10 (3H, t, J = 7.3 Hz), 2.45 (2H, q, J = 7.3 Hz), 4.62 (2H, s), 6.60-

6.79 (3H, 6.65 (d, J = 3.5 Hz), 6.72 (d, J = 8.3, 1.6, 0.5 Hz)), 7.13 (1H, d, J = 3.5 

Hz), 7.28-7.49 (5H, 7.35 (t, J = 7.2, 1.9, 1.3 Hz), 7.42 (d, J = 7.8, 7.2, 1.2, 0.4 

Hz), 7.43 (d, J = 8.3, 1.7, 0.5 Hz)), 7.88 (2H, d, J = 7.8, 1.5, 0.4 Hz), 8.54 (1H, 

s). 
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13C NMR: δ 11.4 (1C, s), 18.7 (1C, s), 57.6 (1C, s), 107.9 (1C, s), 112.6 (1C, s), 

120.5 (2C, s), 125.7 (2C, s), 127.8 (1C, s), 128.4 (2C, s), 128.9 (2C, s), 129.1 (1C, 

s), 133.6-133.8 (2C, 133.7 (s), 133.7 (s)), 138.7 (1C, s), 149.1 (1C, s), 150.1 (1C, 

s), 155.2 (1C, s), 177.4 (1C, s). 

IR (KBr, cm-1): 1716(ν C= N), 1584(ν NH), 1551(ν C = C), 1021(ν CN–C). 

Compound 4d: 

1H NMR: δ 1.11 (3H, t, J = 7.3 Hz), 2.45 (2H, q, J = 7.3 Hz), 4.66 (2H, s), 6.57 

(1H, d, J = 3.5 Hz), 6.88 (1H, t, J = 8.1, 1.2 Hz), 6.98-7.32 (7H, 7.04 (d, J = 8.3, 

1.2, 0.5 Hz), 7.11 (d, J = 3.5 Hz), 7.15 (d, J = 8.8, 1.3, 0.5 Hz), 7.24 (d, J = 8.3, 

8.1, 1.4, 0.5 Hz)), 7.64 (2H, d, J = 8.8, 1.5, 0.5 Hz), 8.59 (1H, s). 

13C NMR: δ 11.4 (1C, s), 18.7 (1C, s), 57.6 (1C, s), 107.9 (1C, s), 112.6 (1C, s), 

115.4 (2C, s), 119.9 (2C, s), 124.9 (2C, s), 127.8 (1C, s), 128.2 (2C, s), 129.1 (1C, 

s), 133.7 (1C, s), 138.7 (1C, s), 149.1 (1C, s), 150.1 (1C, s), 155.2 (1C, s), 162.5 

(1C, s), 177.4 (1C, s). 

IR(KBr,Cm-1): 1699(ν C= N),1502(ν NH),1534(ν C = C),1011(ν CN–C). 

Compound 4e: 

1H NMR: δ 1.11 (3H, t, J = 7.3 Hz), 2.45 (2H, q, J = 7.3 Hz), 4.62 (2H, s), 6.57 

(1H, d, J = 3.5 Hz), 6.80-7.03 (4H, 6.87 (d, J = 8.4, 1.6, 0.5 Hz), 6.97 (d, J = 8.4, 

1.9, 0.5 Hz)), 7.05-7.22 (3H, 7.11 (d, J = 3.5 Hz), 7.15 (d, J = 8.8, 1.3, 0.5 Hz)), 

7.64 (2H, d, J = 8.8, 1.5, 0.5 Hz), 8.59 (1H, s) 

13C NMR: δ 11.4 (1C, s), 18.7 (1C, s), 57.6 (1C, s), 107.9 (1C, s), 112.6 (1C, s), 

115.4 (2C, s), 115.6 (2C, s), 118.2 (2C, s), 124.9 (2C, s), 129.1 (1C, s), 133.7 (1C, 

s), 138.7 (1C, s), 149.1 (1C, s), 150.1 (1C, s), 155.2 (1C, s), 162.4-162.6 (2C, 

162.5 (s), 162.5 (s)), 177.4 (1C, s). 

IR (KBr, cm-1): 1713(νC= N), 1582(ν NH), 1553(νC = C), 1024(νCN–C). 

Compound 4f 

1H NMR: δ 1.11 (3H, t, J = 7.3 Hz), 2.45 (2H, q, J = 7.3 Hz), 4.58 (2H, s), 6.65 

(1H, d, J = 3.5 Hz), 6.81-7.18 (5H, 6.87 (d, J = 7.8, 1.7, 0.5 Hz), 6.95 (d, J = 8.1, 

1.1, 0.5 Hz), 6.97 (d, J = 8.1, 7.5, 1.7 Hz), 7.01 (d, J = 7.8, 7.5, 1.1 Hz), 7.13 

(d, J = 3.5 Hz)), 7.28-7.49 (3H, 7.35 (t, J = 7.2, 1.9, 1.3 Hz), 7.42 (d, J = 7.8, 7.2, 

1.2, 0.4 Hz)), 7.88 (2H, d, J = 7.8, 1.5, 0.4 Hz), 8.54 (1H, s). 

13C NMR: δ 11.4 (1C, s), 18.7 (1C, s), 57.6 (1C, s), 107.9 (1C, s), 111.8 (1C, s), 

112.6 (1C, s), 121.2 (1C, s), 125.7 (2C, s), 126.0 (1C, s), 127.8 (1C, s), 128.2 (1C, 
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s), 128.4 (2C, s), 129.1 (1C, s), 129.3 (1C, s), 133.7 (1C, s), 149.1 (1C, s), 150.1 

(1C, s), 151.1 (1C, s), 155.2 (1C, s), 177.4 (1C, s). 

IR (KBr, cm-1): 1718(ν C= N), 1585(ν NH), 1558(ν C = C), 1026(ν CN–C). 

Biological Activity  

All as of late set up blends were thought about for antibacterial action in contrast 

to B.Subtilis and A.aerogenes by using plate scattering technique[23] The circles 

of each obsession were placed in three-overlap on supplement agar medium 

developed with new bacterial social orders independently. The agonizing was 

finished at 370c for 24 hrs. 

Compound 

Number 

Minimum Inhibitory concentration Mg/disk 

(diameter of Zone of inhibition in mm) 

B.s A.nor 

4a 5(10.2) 5(9.7) 

4b <5(7.4) 5(8.2) 

4c 5(11.4) 10(10.2) 

4d 10(9.2) <5(7.1) 

4e <5(7.8) 5(9.1) 

4f 5(9.1) 5(8.6) 

 Screening impact showed that Compound Containing Fluorine at para position 

showed more dynamic than other comparative mixtures tried against   B.Substilis 

and  A.aerogenes. 
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Result and discussion  

A series of 4-(((5-(substitutedphenyl)furan-2-yl)methylene)amino)-5-ethyl-2-

(((substituted phenyl)amino)methyl)-2,4-dihydro-3H-1,2,4-triazole-3-thione 

were synthesised and they screened for antibacterial movement against B.Subtilis 

and A.aerogenes by utilizing plate dispersion method. Hence we found that 

compounds containing fluorine at para position showed significant activity than 

other substituents. 
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