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ABSTRACT
Background: The production of a variety of chalcones (1-Aryl/Alkyl amino substituted-dene-2-
(-1,3-diphenylallylidene) hydrazine (ABSa-e) was brought about as a result of the condensation 
of hydrazide compound and Aryl/Alkyl substituted aldehyde/ ketone in ethanol as a solvent 
with the help of two drops of conc. hydrochloric acid as a catalyst followed by neutralization. All 
synthesized derivatives were identified with different spectroscopic techniques and biologically 
evaluated by microorganisms. Materials and Methods: The in vitro antibacterial and antifungal 
activity of all synthesised compounds was evaluated. In the microbial studies, the five strains 
of selected bacteria and two strains of fungi have been used to evaluate the synthesized 
compounds, DMSO used as the solvent, and amoxicillin and griseofulvin used as control drugs. 
Results and Conclusion: Derivatives exhibited the highest potency (17mm, 18mm, 16mm, 
18mm, 15mm) (MIC) with the electron donating groups (CH3) in position 4 of the phenyl ring 
(ABSc). On the other hand, the withdrawing group (NO2, Cl) of compounds ABSb & ABSe showed 
the most negligible potency against selected microorganisms. The unsubstituted phenyl ring 
(ABSa) showed moderate activity (17mm, 15mm, 15mm, 16mm, 14mm) at 100 µg/mL. The 
oxygen-containing furan compound ABSd proved as the second-highest potency (16mm, 17mm, 
15mm, 17mm, 14mm) of this series. All of the results pointed to compound ABSc as a potential 
antibacterial lead molecule, and efforts are currently being made to increase the potency of 
amino chalcone derivatives.   
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INTRODUCTION

A three-carbon, unsaturated oxidative process forms chalcone 
from two aromatic rings. Open-chain flavonoids. Medicinal 
chemists are interested in chalcone derivatives because 
they can be used to make effective medications1,2 as well as 
because of a number of intriguing biological roles. Numerous 
mini-reviews have been published, and chalcones have been 
thoroughly explored.3 Synthetic chalcones exhibit an extensive 
range of bioactivities,4 including limited to anticancer,5 
anti-inflammatory,6 antimalarial,7 antibacterial,8 antifungal9,10 

antimicrobial,11,12 antiprotozoal,13 anticonvulsant,14 and  
antiulcer15 activities. Metochalcone and sofalcone,16 it has been 
approved for clinical testing of two chalcones produced from plant 
products as anticancer and antiulcer drugs. Amino chalcones 
with -NR2 groups on rings A or B is important (Figure 1).

Recently, several groups have synthesised these molecules 
and assessed their biological importance. The deadly effect 
of aldehyde-condensed chalcones has come to light due to the 
possibility of a covalent bond resulting from hetero-Michael 
addition-enhanced electrophilic assault on biological proteins. 
The derivatives of chalcones may serve as starting points for 
the development of inhibitors that specifically target particular 
biological proteins. The study of covalent inhibitors is a new 
field in medication development. In order to identify a common 
structural determination, we conducted a review of the 
bibliographic reports of simple chalcones having antibacterial 
activity. Chalcones are a suitable scaffold for the creation of 
novel derivatives because only synthetic chalcones have been 
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documented in relation to these pathogeneses. A three-carbon, 
unsaturated oxidative process forms chalcones from two aromatic 
rings. Open-chain flavonoids. Medicinal chemists are interested 
in chalcone derivatives because they can be used to make effective 
medications. As a result, the article provides information on the 
diverse biological functions of chalcones and their connection to 
structure.17,18

MATERIALS AND METHODS 

Chemical

The uncorrected melting points (mp) were calculated using the 
Thomas Hoover apparatus. A Perkin-Elmer 398 spectrometer was 
used to record the IR spectra on film or on discs made of potassium 
bromide. A three-carbon, unsaturated oxidative process forms 
chalcones from two aromatic rings. Open-chain flavonoids. 
Medicinal chemists are interested in chalcone derivatives because 
they can be used to make effective medications.

Synthesis of Substituted Chalcone (3)

In order to keep the temperature below 20ºC, substituted 
acetophenone (2) (10 mmol) was added dropwise over the 
course of 45 min to a cool sodium hydroxide solution (5 g) in 
aqueous ethanol (50 mL, 10%). Next, during the course of 45 
min, dropwise addition of the required substituted benzaldehyde 
(1) (10 mmol) was performed. After 3 hr, the mixture was placed 
in the refrigerator for the evening. The separated material was 
then recrystallized from ethanol as a colourless solid after being 
filtered, water-washed, and dried.

Synthesis of 1-(1,3-Substituted diphenylallylidene)
hydrazine19(4)

For about 6 hr, 10 mmol of hydrazine hydrate in 2 mL of 
glacial acetic acid was mixed with 10 mmol of chalcones in 10 
mL of ethanol. Overnight at room temperature, the outcome 
combination was dropped on crushed ice. After filtering, the 
material that had been separated was washed, dried, and put back 
together with methanol several times. The compound exhibited 
a yield of 85% and a melting point of 242ºC. The calculated 
percentages for carbon, hydrogen, and nitrogen for the molecular 
formula C15H14N2 were 81.05%, 6.35%, and 12.60%, respectively. 
The actual percentages found were C 80.75%, H 6.45%, and N 
13.01%. The absorption peaks for C=N were at 2220 cm-1 and 
for NH they were at 3252 cm-1. The 1H NMR spectrum, recorded 
at 300 MHz in CDCl3, displayed a singlet at 5.25 ppm for one 
hydrogen atom, a singlet at 6.60 ppm for one hydrogen atom, a 
multiplet in the range of 7.21-7.30 ppm for five aromatic hydrogen 
atoms, a multiplet in the range of 7.29-7.60 ppm for five hydrogen 
atoms in the benzylidennimin group, and a singlet at 7.00 ppm 
for two NH2 hydrogen atoms. m/z 222 [M+] was the molecular 
ion peak.

General method for synthesis of 1-Aryl/Alkyl amino 
substituted-dene-2-(-1,3-diphenylallylidene)
hydrazine20 (ABSa-e)

In 20 mL of pure ethanol, the hydrazide compound 4 (.01 
mmol) and its equal amount of Aryl/Alkyl substituted aldehyde/
ketone derivative (.02 mmol) were dissolved. A few drops of 
concentrated hydrochloric acid be added as a catalyst and stirred 
for between thirty and sixty min at room temperature. The 
modified diphenylallylidene hydrazine molecules ABSa-e were 
effectively separated by concentrating the reaction mixture under 
low pressure and neutralizing it with a 10% solution of sodium 
bicarbonate in water. This was done after TLC showed that the 
reaction was done. The resulting precipitate was filtered, cleaned 
in 10 mL of water, and then crystallized using the right solvent. 
The title compounds were synthesized the following scheme.

SCHEME

Synthesis of Title Compounds of 
1-Substituted-dene-2-(-1,3-diphenylallylidene)
hydrazine (ABSa-e).

 ABS-a or 1-(1,3-diphenylallylidene)-2-phenylidenehydrazine: 
Yield: 85%; m.p. 272ºC; analytical calculated (%) values for 
C22H18N2: C, 85.13; H, 5.85; N, 09.03; actual values: C, 90.40; H, 
6.75; N, 08.61; IR (cm-1) values: 2220 (C=N), NH (3252); 5.25 and 
6.60 (s, 1H, 1-ethylene), 6.60 (s, 1H, 1-ethylene), 7.29-8.11 (m, 
11H, benzylidennimin), and 7.14-7.30 (m, 5H, Ar-H); 1H NMR 
(300 MHz, CDCl3, ppm); m/z: 310 [M+] are the 1H NMR data for 
CDCl3.

ABS-b or1-(4-Nitrobenzylidene)-2-(1,3-diphenylallylidene)
hydrazine: Yield: 80%; m.p. 253ºC; calculated values for 
C22H17N3O2 were C, 74.35, H, 4.82, N, 11.82, and O, 9.00; actual 
values were C, 74.15, H, 4.72, N, 12.15, and O, 8.65; IR (cm-1): in 
1532 (NO2); 1H NMR as a (300 MHz, CDCl3, ppm) values were 
[M+].

ABS-c or 1-(4-methylbenzylidene)-2-(1,3-diphenylallylidene)
hydrazine: Yield: 82%; m.p. 247ºC; IR (cm-1): 2874 (CH3); 
Analytical Calculation (%) for C23H20N2: C, 85.15; H, 6.21; N, 
8.63; Found: C, 85.47; H, 6.50; N, 8.12; 1H NMR  Spectra (300 
MHz, CDCl3, ppm): 5.60 (1H, s), 6.60 (1H, s), 7.30-8.11 (10H, 
m), 7.14-7.30 (5H, m), 2.35 (1H, s), m/z: 324 [M+].

ABS-d or 1-(1,3-diphenylallylidene)-2-(furan-2-
ylmethylene):Yield: 87%; m.p. 216ºC; Anal. Calc. (%) for 
C20H16N2O: C, 79.98; H, 5.37; N, 9.33; O, 5.33; found: C, 79.68; 
H, 5.10; N, 10.01; O, 4.85; IR (cm-1): 1150 (furyl); 1H NMR (300 
MHz, CDCl3, ppm).

ABS-e or 1-(4-chlorobenzylidene)-2-(1,3-diphenylallylidene): 
Anal. Calculation. (%) for C22H17N2Cl: C, 76.63; H, 4.97; Cl, 
10.28; N, 8.12; observed: C, 76.12; H, 5.01; Cl, 10.06; N, 8.68; 
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Yield: 80%; m.p. 222ºC; IR (cm-1): 1090 (C-Cl); 1H NMR as a (300 
MHz, CDCl3, ppm): 5.60 (1H, s), 6.60 (1H, s), 7.30-8.10 (10H, 
benzylidennimin), 7.14-7.30 (5H, Ar-H); m/z: 345 [M+].

Biological Section

By using the ditch dilution method,8-12 the antibacterial and 
antifungal effects of the substances used in the novel's title 
were investigated. The bacterial strains known as Pseudomonas 
aeruginosa (DSM-50071), Escherichia coli (DSM-498), Klebsella 
pneumonia (DSM-681), and Salmonella typhi (DSM-554) 
are being referred and 01 gram positive bacteria, namely 
staphylococcus aureus (DSM-799) at 100 g/mL, antibacterially 
tested. Escherichia coli, Pseudomonas aeruginosa, Klebsella 
pneumonia, Salmonella typhii, and Salmonella typhii were the test 
organisms in a two-hour culture that was incubated and cultured 
in a peptone-water medium. As a solvent control, DMSO was 
utilised, however it did not exhibit an inhibitory zone. The culture 
medium utilised was Muller-Hilton agar medium. The plates 
of culture were kept at 37ºC for a period of 24 hr. To gauge the 
antibacterial activity, the inhibitory zone's diameter (mm) was 
assessed. A control medicine for antibacterial action has been 
amoxicillin, and a control drug for antifungal activity has been 
griseofulvin. At the same concentration of 100 g/mL, A. niger 
(ATCC1015) and C. albicans (ATCC10231) were subjected to 
the antifungal activity. Table 1, Figure 2, and Figure 3 present 
the findings. MIC was determined using ditch dilution. The 100 
µg/mL fixed concentrations of the samples were prepared. Based 
on the level of bacterial growth that could be seen in the broth, 
the MIC was calculated, and the concentration was recorded and 
used for antibacterial sensitivity tests.

RESULTS AND DISCUSSION

Chemical

Acetophenone and benzaldehyde under a base-catalyzed 
condensation process produced chalcon (3). Aryl/Alkyl 
substituted aldehyde/ketone in ethanol as a solvent, hydrazide 
compound as a catalyst, and two drops of concentrated 
hydrochloric acid were used to create the compounds ABSa-e, 
which were then neutralised with 10% aqueous solution of 
Na2CO3. After the substrates had fully converted, the precipitated 
crystals were gathered and refined with ethanol.

The 1H-NMR analysis of the spectra proved that each derivative 
contained α, β-unsaturated bonds. At δ 7.93, doublets of 
chalcone's distinctive signals from H-α and H-β appeared. 
At 1715 cm-1, the IR peaks for C=O may be seen. Substituted 
diphenylallylidene hydrazine's C=O group IR peaks vanish, and 
N-N, NH2, and C=N peaks arise at 1182 cm-1, 3252 cm-1, and 
2220 cm-1, correspondingly. On the other hand, benzylidennimin 

appears as a multiplet in the δ 7.29-7.60 range and as a singlet for 
NH2 at δ 7.0. All of the compounds with the same names have lost 
their NH2 peaks, and another C=N peak may be seen between 
1660 and 1640 cm-1.

The NO2, CH3, C-O-C (furfuryl), and Cl groups all showed peaks 
in the compound ABSb-e infrared spectra at 1532 cm-1, 2874 cm-1, 
1150 cm-1, and 1090 cm-1 respectively. The methyl group peaks in 
the 1H NMR were clearly visible at δ 2.35 for ABSc, δ 7.50 (C=N), 
and δ 6.3-7.40 (furan) for ABSd.

Figure 1: Aminochalcones.

Figure 2:  Antibacterial activity (ABSa-e).

Figure 3:  Antifungal activity (ABSa-e).
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Biological

Chalcones and heteroaryl chalcones were thought to have 
antibacterial, antioxidant, and cytotoxic activities, according to 
studies that were previously published.21-26 The new substituted 
chalcones derivatives (ABSa-e) were examined for their 
antibacterial properties using the ditch dilution method against 
bacterial and fungal strains based on the aforementioned 
research (Table 1). The bacterial strains examined included 
Salmonella typhii, Klebsella pneumonia, Pseudomonas aeruginosa, 
the bacterial strains under consideration are Staphylococcus 
aureus, which is gram-positive, and Escherichia coli, which is 
gram-negative. character and location of aryl ring substituents 
were key factors of chalcone activity, which had outstanding 
antibacterial potency (Figures 2 and 3). In compounds ABSb and 
ABSe, positions 4 on the aryl ring were substituted with CH3, 
which gives up an electron, and electron-taking NO2, Cl.

Unsubstituted phenyl rings are represented by compound ABSa, 
and furan molecules are represented by compound ABSd. The 
methyl group at position 4 and the furan compound ABSd in 
the monosubstituted chalcone derivatives ABSc, as well as the 
electron-withdrawing (NO2 and Cl) position at position 4 on 
the phenyl ring, both shown greater antibacterial and antifungal 
activity than ABSb and ABSe. This investigation indicated that 
ABSb and ABSe, which include NO2 and Cl groups, were less 
active than amoxicillin and griseofulvin at 100 μg/mL, whereas 
ABSa, which has an unsubstituted phenyl ring, was mild.

CONCLUSION

In an outer layer, we reported the in vitro antimicrobial 
activity studies of 1-Aryl/Alkyl amino substituted-dene-2-(-
1,3-diphenylallylidene) hydrazine (ABSa-e), based on the MIC, 
some of few tested compounds remained found to be potent 
against microorganisms and compared with standard amoxicillin 
and griseofulvin drug at 100 µg/mL and also DMSO used as a 

solvent. The electronic property (Electron releasing and retreating) 
of the substituents on the aryl ring was shown to be important in 
the modification in potency of the titled compounds in biological 
screening data. While the electron-withdrawing group-containing 
compounds 1-(4-Nitrobenzylidene)-2-(1,3-diphenylallylidene) 
hydrazine (ABSb) and 1-(4-chlorobenzylidene) showed potent 
(17 mm, 18 mm, 16 mm, 18 mm, 15 mm and 16 mm, 15 mm) 
antibacterial and antifungal activity, ABSc and ABSb did not. The 
antimicrobial activity of -2-(1,3-diphenylallylidene) hydrazine 
(ABSe) was less than expected. The second powerful medicine in 
the series (16 mm, 17 mm, 15 mm, 17 mm, 14 mm and 15 mm, 14 
mm) was a furan bearing 1-(1,3-diphenylallylidene)-2-(furan-2-
ylmethylene) hydrazine (ABSd). At 100 µg/mL, the unsubstituted 
phenyl ring compound 1-(1,3-diphenylallylidene)-2-phe
nylidenehydrazine (ABSa) had considerable action against them 
(17 mm, 15 mm, 15 mm, 16 mm, 14 mm and 14 mm, 13 mm). 
All of the results pointed to compound ABSc as a potential 
antibacterial lead molecule, and efforts to enhance the potency of 
amino chalcone compounds are now planned.
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NMR: Nuclear magnetic resonance; CDCl3: Deuterated 
Chloroform; TLC: Thin layer chromatography; DMSO: Dimethyl 
sulfoxide; Na2CO3: Sodium carbonate.

Compounds Antibacterial activity (100 µg/mL) Antifungal activity 
(100 µg/mL)

E. coli (mm) P. aeruginosa 
(mm)

K. 
Pneumoniae 
(mm)

S. typhii 
(mm)

S. aureus 
(mm)

C. albicans
(mm)

Nigar
(mm)

ABSa 17 15 15 16 14 14 13
ABSb 14 15 13 14 11 12 10
ABSc 17 18 16 18 15 16 15
ABSd 16 17 15 17 14 15 14
ABSe 15 16 14 15 12 13 13
Amoxicillin 18 19 17 19 16 - -
Griseofulvin - - - - - 17 16

Table 1:  The results of antimicrobial data of chalcones (ABSa-e).
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SUMMARY

The new derivatives of 1-Aryl/Alkyl amino substituted-dene-2-
(-1,3-diphenylallylidene)hydrazine (ABSa-e) were synthesized, 
evaluated for antimicrobial and antifungal activities and 
compared the results with standard amoxicillin and griseofulvin 
drug at 100 µg/mL and also DMSO used as a solvent. Most of 
the compounds showed maximum activities and few of them 
showed least activities against specified organisms. All the 
synthesized compounds exhibited their activities based on their 
groups which was present on the parent nucleus. Among the 
tested compounds we proved that 1-(4-methylbenzylidene)-
2-(1,3-diphenylallylidene) hydrazine (ABSc) as a potential 
antibacterial lead molecule in future. 
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