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Abstract 

In the present study a new 2,6-diphenyl-3-methyl-4-piperidone was prepared by Mannich reaction 

(condensation) of ethyl methyl ketone, aromatic aldehyde and ammonium acetate. N-(3-Methyl-2,6-

diphenyl-piperidin-4-ylidine)-N’-phenyl-hydrazine was synthesized by reaction with sodium acetate in 

water and phenyl hydrazine. The chemical structures were confirmed by means of IR, 1H & 13C NMR 

spectral data. The compound was screened for acute anticancer, cytotoxicity, antibacterial and antifungal 

activities and their derivatives also having the same potent activities. The compound exhibited potent 

antibacterial activity against Proteus vulgaris and the better antifungal activity against Aspergillus flavus.  
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1. INTRODUCTION

Many natural compounds and drugs contain 

the piperidine ring system as a structural element. As 

this class of compounds exhibits pharmacological 

properties (Garrafo et al. 1993). Indeed 2,6-

disubstituted-4-piperidones are the constituents of a 

number of alkaloids which possess broad spectrum of 

biological activity (Rubiralta et al. 1991). Piperidones 

were reported to possess analgesic (Richardo et al. 

1979), anti-inflammatory (Jerom and Spencer, 1988), 

central nervous system (Perumal et al., 2001), Local 

analgesic (Ganellin and Spickett, 1965), anticancer 

(Ilena et al. 1985) and antibacterial activity (Mobio et 

al. 1989) The earlier reports indicated that the 

biological activities of piperidones were associated 

with substitutions at 2, 3 and 6 positions (Boschringer 

et al. 1961).  The biological activity was found to be 

significant in compound possessing aromatic 

substituents in 2 and/or 6 positions (Noller and Baliah, 

1948). The presence of alkyl substitution in 2 or 3 

position (Nikolov et al., 1974; Mobio et al., 1985) was 

also attributed to biological activities. Therefore, it was 

envisaged that a new series of 2, 6-diphenyl-piperidin-

4-ones and their corresponding phenyl hydrazine 

derivative would result in compounds of potent 

biological activities. In the present study a new 2,6-

diphenyl-3-methyl-4-piperidone was prepared by 

Mannich reaction (condensation) of ethyl methyl 

ketone, aromatic aldehyde and ammonium acetate. N-

(3-Methyl-2, 6-diphenyl-piperidin-4-ylidine)-N’-

phenyl-hydrazine was synthesized by reaction with 

sodium acetate in water and phenyl hydrazine. The 

chemical structures were confirmed by means of IR, 1H 

& 13C NMR spectral data. The compound was screened 

for acute anticancer, cytotoxicity, antibacterial and 

antifungal activities and their derivatives also having 

the same potent activities.  

2. EXPERIMENTAL METHODS

The melting points were taken in 

open capillary tube and the values are related to 

literature. The IR spectra of the compounds were 

recorded on Bruker-Alpha FT-IR spectrometer with 

KBr pellets in the region 4000 – 400 cm-1. 1H & 13C 

NMR were recorded using CDCl3 as a solvent. The 

chemical shifts are reported as parts per million 

downfield from TMS. The spectral datas (IR, 1H & 13C 

NMR) are represented in Table 1-3. 

2.1 Synthesis of N-(3-methyl-2, 6-diphenyl-

piperidin-4-ylidine)-N’-phenyl-hydrazine 

A mixture of ethylmethyl ketone (0.1 mol), 

benzaldehyde (0.1 mol) and dried ammonium acetate 

(0.1 mol) were dissolved in ethanol (50 ml). These 

contents were heated until the at yellow color turns into 

orange. This mixture was kept in room temperature for 
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14 hrs. Concentrated ammonia (30 ml) was added 

followed by Conc. HCl (30 ml) and then it was cooled 

in ice water. The precipitated hydrochloride was 

neutralized with dry ether (30 ml). Finally, the 

neutralized product was filtered and recrystalized from 

absolute ethanol. Yield: 90% Melting Point: 96oC (Lit 

M.Pt: 96 - 97 oC)  

Phenyl hydrazine derivative of 3-methyl-2, 6-

diphenyl-piperidin-4-one was synthesized by the 

reaction of 3-methyl-2, 6-diphenyl-piperidin-4-one 

(0.01 mol) with Phenyl hydrazine (0.01 mol) in ethanol 

(30 ml) was heated with continuous stirring for 3 hrs. 

The contents were kept undisturbed for 24 hrs. The 

precipitate was filtered, washed with ether and 

recrystalized from absolute ethanol. Yield: 56.5% 

Melting Point: 118oC 
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Fig. 1: Synthetic scheme of N-(3-methyl-2, 6-diphenyl-piperidin-4-ylidine)-N’-phenyl-hydrazine 

Table 1. Assignment of IR Spectral data 

S.No IR frequency 

(cm-1) 

Assignment 

1 3339 & 3309 N-H Stretching 

2 3034 C-H Aromatic 

3 2977 - 2896 Sym C-H Stretching 

in aliphatic 

4 2856 Asym C-H Stretching 

in CH3 

5 1596 C=N Stretching 

6 1494 C=C Stretching 

7 1446 C-C Stretching 

8 1159 N-N Stretching 

9 1085 C-N Stretching 

10 698 Ar-C-H Stretching 
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Table 2. 1H NMR Spectral data of N-(3-methyl-2, 

6-diphenyl-piperidin-4-ylidine)-N’-phenyl-

hydrazine 

S.No 1H NMR(CDCl3) 

δ values(ppm) 

Assignment 

1 7.05 – 7.51 (m, 

15H) 

Ar-H 

2 6.80 – 6.85 (d, 

1H) 

-NH at C4-H 

3 3.89 -  3.93 (dd, 

1H) 

-NH at C1-H 

4 3.53 – 3.55 (d, 

1H) 

C3-H 

5 2.92 – 2.97 (t, 1H) C6-H 

6 2.56 – 2.62 (dd, 

1H) 

C2-H 

7 2.09 – 2.52 (d, 

2H) 

C5-H 

8 1.03 (d, 3H) CH3 at C3-H 

Table 3. 13C NMR Spectral data of N-(3-methyl-2, 

6-diphenyl-piperidin-4-ylidine)-N’-phenyl-

hydrazine 

S.No 13C NMR(CDCl3) 

δ values(ppm) 

Assignment 

1 143.0, 143.6 & 

146.0 

Ipso carbons 

2 126.1 – 129.1 Ar carbons 

3 76.5 & 77.4 C-4 

4 69.26 C-2 

5 60.84 C-6 

6 44.40 C-3 

7 34.54 C-5 

8 12.32 CH3 at C-3 

3. BIOLOGICAL ACTIVITIES

The synthesized compound was evaluated for 

antibacterial and antifungal studies.  The bacterial 

strains were obtained from Department of 

Microbiology, Karpagam University, Coimbatore, 

Tamilnadu. Bacterial and fungal (Six) cultures were 

maintained in the Nutrient broth.  

3.1 Antibacterial activity 

The antibacterial activity was determined by 

Well diffusion method. Bacterial cultures namely 

Proteus vulgaris, Pseudomonas putida and 

Streptococcus faecalis were maintained in the Nutrient 

broth.  

Methodology 

Antibacterial activities of the synthesized 

compounds were investigated by using pathogens by 

Kirby Bauer disc diffusion method (modified) (Bauer 

et al. 1966). A 100 μL of microbial culture broth was 

spread using sterile L-rod on Muller Hinton agar plates. 

The spread plates were allowed to stand for 10 min. The 

wells (5 mm size) were created on spread plates using 

sterile gel core. Two different concentrations (25 μg/ml 

and 50 μg/ml) of compounds and positive control (50 

μg/ml) (tetracycline) were prepared. A 100 μL of the 

two different compounds and positive control were 

poured into wells on all plates with the help of 

micropipette. All the plates were kept for incubation at 

37ºC for 24 hours. After incubation, the zone of 

inhibition was measured. Each screening test was 

conducted with three replicates and the data are 

presented as mean ± SE (standard error of the mean). 

Table 4. Antibacterial activity of N-(3-methyl-2, 6-

diphenyl-piperidin-4-ylidine)-N’-phenyl-hydrazine 

S.no Photos 

named 

as 

Organism 

name 

Zone of 

inhibition (mm 

in diameter) 

A B C 

1 J Proteus 

vulgaris 

28 ± 

1.0 

24 ± 

1.0 

41 

2 B Pseudomonas 

putida 

20 ± 

1.0 

15 ± 

1.0 

48 

3 Z Streptococcus 

faecalis  

24 ± 

1.0 

16 ± 

1.0 

35 
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A - 100 μg/ml  

B - 50 μg/ml  

C - 30 μg/ml positive control, 

(tetracycline) 

Well size - 5 mm 

3.2 Antifungal activity 

The antifungal activity of the compound was 

tested against fungal cultures namely Aspergillus nigar, 

Aspergillus flavus and Pencillium using sabour and 

dextrose agar medium. The sterilized medium (40-

50oC) was inoculated with the suspension of the 

microorganism (matched to Mcfarland barium sulphate 

standard) and poured into a petridish to give a depth 

5mm. the paper impregnated with the test compound 

was on placed the solidified medium. The plates were 

preincubated at room temperature (37oC) for 48 hrs for 

antifungal activity. Amphotericin (30 µg/ml) was used 

as standard. The observed zone of inhibition is 

presented in Table 5. 

Table 5. Antifungal activity of N-(3-methyl-2, 6-

diphenyl-piperidin-4-ylidine)-N’-phenyl-

hydrazine 

S.no Organism name 

Zone of inhibition (mm in 

diameter) 

1 2 3 

1 Aspergillus nigar 6 ± 1.0 12 ± 1.0 9 ± 1.0 

2 Aspergillus flavus 12 ± 1.0 21 ± 1.0 19 ± 1.0 

3 Pencillium 10 ± 1.0 19 ± 1.0 32 ± 1.0 

1 - 100 μg/ml  

2 - 50 μg/ml  

3 - 30 μg/ml positive control, 

(Amphotericin) 

Well size -  5 mm 

B 
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X
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RESULTS & DISCUSSION 

The results of antibacterial activity of 

synthesized against diseasing causing pathogens are 

shown in Figure 3. The highest zone of inhibition was 

observed Proteus vulgaris with a zone diameter of 28 ± 

1 mm at a concentration of 100 µg/ml, it is similar with 

positive control (i.e 41 ± 1 mm) and which is very 

similar to previous studies (Jayaseelan et al. 2012).  The 

lowest zone of inhibition was observed Pseudomonas 

putida with a zone diameter of 20 ± 1 mm at a 

concentration of 100 µg/ml, it is more than positive 

control (i.e 48 ± 1 mm). The antifungal activity of 

synthesized against diseasing causing pathogens are 

shown in Figure 4. The highest zone of inhibition was 

observed Aspergillus flavus with a zone diameter of 21 

± 1 mm at a concentration of 50 µg/ml, it is more than 

positive control (i.e19 ± 1 mm zone of inhibition). The 

lowest zone of inhibition was observed Pencilium with 

a zone diameter of 19 ± 1 mm at a concentration of 50 

µg/ml, it is more than positive control (i.e32 ± 1 mm).  
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