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Abstract 
The present work focuses to synthesize a novel mannich base using different substituted (OCH 3, 
N(CH3)2) aromatic aldehyde via N-linkage Mannich reaction. The newly synthesized mannich 
bases are characterized using various spectral studies. Infra-red (IR), 1H and 13C Nuclear 
Magnetic resonance (NMR) spectroscopy confirmed the structure of the synthesized mannich 
bases. Antimicrobial studies revealed the activity of mannich base using pathogenic bacteria 
such as Klebsiella pneumoniae and Staphylococcus epidermidis and Bacillus subtilis. The 
synthesized Mannich base A, B, C were found to possess a good to moderate high antimicrobial 
activity. 
 
Keywords  
Mannich base, aromatic aldehydes, bacteria, antimicrobial activity 

***** 
 

INTRODUCTION 

Mannich reaction is a three-component condensation 

reaction involving aldehyde, amine and an active 

hydrogen compound. The amino alkylation of aromatic 

substrates by mannich reaction is of significant status 

for the synthesis and modification of biologically active 

compounds1. The mannich reaction is a prevailing C-C 

bond formation process has eclectic applications for 

the synthesis of various amino derivatives. The 

designing and studying of complexes derived from 

Mannich base as ligands is an interesting area of 

research in both inorganic and organic chemistry 2. 

Organic chelating ligands with amide moiety as a 

functional group have a strong ability to form metal 

complexes and display a widespread range of 

biological activities3. Mannich bases, in recent years 

have been used in various applications such as 

medicine, corrosion inhibitors, coagulation accelerator 

etc.4-10 Heterocyclic compounds play an important role 

in many biological systems, especially N-based ligand, 

which being a component of several vitamins and 

drugs.11-13  Mannich bases are reported as an effective 

potential agents. It has been used in anti-malarial, anti-

cancer, vasorelaxing and analgesic drugs14-18. Mannich 

bases of 1,2,4-triazole moiety have been reported as a 

good protozocidal and antibacterial agents19. The 

drugs such as Prazosin, Lidoflazine and Urapidil 

carrying piperazine nucleus are good cardiovascular 

agents20. Some mannich bases are reported to exhibit 

activity in vitro against murine P388 lymphocytic 
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leukemia cells21. The 1,2,4 triazole nucleus has been 

incorporated into a wide variety of therapeutically 

interesting molecules to transform them into better 

drugs. Alprazolam, Fluconazole and Itraconazole are 

the best drugs used in recent days which possess 

triazole nucleus 22. In this context we have synthesized 

three new mannich bases with 1,2,4 triazole nucleus 

and different aromatic aldehydes with benzamide as 

an active hydrogen compound. The synthesized 

mannich bases had shown significant antibacterial 

activity. 

 

MATERIALS AND METHODS  

Analytical grade compounds of 4H-1,2,4-triazol-4-

amine, benzamide, substituted benzaldehyde from 

Sigma Aldrich, Methanol, Chloroform: Methanol: 

Benzene Ethanol from SRL. The compounds and 

solvents can be used without any purification. 

Synthesis  

 1 mM of 4H-1,2,4-triazol-4-amine 1 (0.4004 g), 

substituted benzaldehyde 2a-c and benzamide were 

dissolved in ethanol as a homogeneous mixture.  The 

reactant mixture was refluxed for 5.30 hr in an ice-cold 

environment. At the end of the reaction light brown 

coloured precipitate was obtained which was purified 

using single spot in TLC plate (silica gel). Solvent ratio 

was about 40:30:20 (Chloroform: Methanol: Benzene). 

Scheme-1 shows the synthesis of mannich base using 

different substituted benzaldehyde derivatives.  

 
Scheme. 1 Synthesis of mannich base (A, B, C) with different substituted aromatic aldehydes 

 

Characterization techniques  

The synthesized mannich base compounds were 

characterized by various techniques. The purity of 

compounds was determined by TLC techniques using 

Silica gel G plates and Chloroform: Methanol: Benzene 

as mobile phase. The spots were visualized in iodine 

chamber.1H and 13C nuclear magnetic resonance 

(NMR) spectra were recorded on a Bruker Advance III 

500 MHz (AV 500) instrument in a CDCl3 or DMSO-d6 

solvent using TMS as an internal standard. Infrared 

spectra were recorded in Shimadzu FTIR 

spectrophotometer in KBr pellets. Elemental analyses 

(C, H and N) were performed using a LECO CHNS 932 

elemental analyzer. The three newly synthesized 

compounds were prepared using the reported method 

and used after recrystallization ethanol. 

 

RESULTS AND DISCUSSION  

N-[Phenyl-([1,2,4] triazol-4-ylamino)-methyl]-

benzamide 

IR (KBr, ν/cm -1): 3536 (N-H), 3258(N-N), 2819(Ar C-H), 

1670(C=O), 1595(C=N), 1486(Ar- C=C), 1388(C=N), 

1181(N-C-N). 1H NMR with solvent: 11.2 (1H, CONH), 

8.3(1h Amine NH), 7.2-7.8 (10H- Ar-H), 6.9(2H N=CH), 
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2.0(1H, Methane-CH): 13C NMR with solvent 175 

(C=O), 140 (C=N), 129-132 (Ar-C) and 78(CH methane).  

The IR spectra stretching frequency values confirmed 

the mannich base formation. 1181 cm-1 stretching 

frequency indicate that the formation of N-C-N bond in 

the mannich bases. The NMR shows the proton 

environment of mannich base, 1H methane CH (2.0) 

shows the junction of the mannich base    

N- [([1,2,4] Triazol-4-ylamino) -(3,4,5-trimethoxy-

phenyl)-methyl]-benzamide 

IR (KBr, ν/cm -1): 3581 (N-H), 3250 (N-N), 2856(Ar C-

H), 1686(C=O), 1598(C=N), 1478(Ar- C=C), 1352(C=N), 

1102(N-C-N). (C-N-C). 1H NMR with solvent: 10.8 (1H, 

CONH), 8.5(1H Amine NH), 7.21-7.6 (7H- Ar-H), 6.2(2H 

N=CH), 1.9 (1H, Methane-CH): 13C NMR with solvent 

172 (C=O), 145 (C=N), 125-132 (Ar-C) and 72(CH 

methane), 57-60 (OCH3).  The similar N-C-N stretching 

frequency was obtained at 1102 cm-1 in mannich base 

(B), The frequency value was decreased due to 

presence of –OCH3 in substituted aromatic compound. 

1H methane CH (1.9) shows the active center of the 

mannich base (B), 57-60 ppm range confirmed the 

substitution of –OCH3 carbon value.  

N-[(4-Dimethylamino-phenyl) -([1,2,4] triazol-4-

ylamino)-methyl]-benzamide 

IR (KBr, ν/cm -1): 3449 (N-H), 3218 (N-N), 2847(Ar C-

H), 1650(C=O), 1572(C=N), 1430(Ar- C=C), 1393(C=N), 

1200 (N-C-N). 1H NMR with solvent: 11.1 (1H, CONH), 

8.6(1H Amine NH), 7.4-7.8 (7H- Ar-H), 6.2(2H N=CH), 

2.8(6H N-CH3), 1.8 (1H, Methane-CH): 13C NMR with 

solvent 178 (C=O), 139 (C=N), 123-128 (Ar-C) and 

79(CH methane), 44 (N-CH3).  The similar C-N-C 

stretching frequency was obtained at 1200 cm-1 in 

mannich base (C), The frequency value was decreased 

due to presence of –N(CH3 )2 in substituting aromatic 

compound. 1H methane CH (1.8) shows the active 

center of the mannich base (C), 44ppm peak was 

obtained denoted that substitution of N-(CH3)2 carbon 

value.  

The spectroscopy techniques confirmed the mannich 

base formation using different substituted aromatic 

aldehydes.    

 

Antimicrobial activity 

The Mannich bases were screened in vitro for their 

antibacterial activities against three Gram positive (B. 

Subtilis, K. Pneumonia, S. Epidermidis) and one Gram-

negative (Escherichia coli).  Activity was determined by 

measuring the diameter (mm) of zones showing 

complete inhibition. Mannich base C having high 

antimicrobial activity compared to Mannich base A and 

B. Mannich base microbial activity was nearer to the 

standard used here (commercial medicine of 

Ciprofloxacin). Figure. 1 show the correlation data 

between Std. ciprofloxacin and synthesized mannich 

base of A, B and C   

 

 
Firgue. 1 Antimicrobial activity for mannich base A, B, C and Std. ciprofloxacin 

 B. subtilis K. pneumonia S. epidermidis E. coli 

Con (µg/mL) 50 100 50 100 50 100 50 100 
Mannich-A 0 10.5 - 10 12 10.5 19 20 

Mannich-B - 10 10 10.5 12.5 10 18 16 
Mannich-C - 10 10.5 11 13 10 19 20 
Std.ciprofloxacin 20 22 21.5 24 15 22 20 19 

Table. 1 Zone measurements for Mannich base A B C and Std.ciprofloxacin 
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CONCLUSION 

A series of new mannich bases namely N-[Phenyl-

([1,2,4]triazol-4-ylamino)-methyl]-benzamide, N-

[([1,2,4]Triazol-4-ylamino)-(3,4,5-trimethoxy-phenyl)-

methyl]-benzamide, N-[(4-Dimethylamino-phenyl)-

([1,2,4]triazol-4-ylamino)-methyl]-benzamide have 

been synthesized, characterised and screened for their 

antibacterial activities against various bacteria such as 

B. Subtilis, K. pneumonia, S. epidermidis, E.coli. 1,2,4 

triazole nucleus is one of the active compounds 

present in many standard drugs and is known to 

enhance the pharamacological activity. The 

synthesized mannich bases were found to possess a 

good activity against all the tested bacteria where the 

compound mannich –C possess a good correlation with 

the standard drug used. 
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