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ABSTRACT:

Chalcone, a widely employed compound globally for pharmaceutical and medicinal
applications, serves as the focal point of investigation in this research paper. The study explores
into the synthesis of 1-[4-(benzyloxy)-3-chlorophenyl] ethanone compounds, denoted as 2C1
to 2C4, achieved through coupling with aldehydes bearing aromatic substitutions. This paper
aims to elucidate the production process and assess the antimicrobial properties inherent to 1-
[4-(benzyloxy)-3-chlorophenyl] ethanone. The synthesized compounds undergo
comprehensive characterization through various analytical techniques, including infrared
spectroscopy (IR), mass spectrometry (Mass), proton nuclear magnetic resonance spectroscopy
("HNMR), and carbon-13 nuclear magnetic resonance spectroscopy ('*C NMR).
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INTRODUCTION:

Chalcones, classified within the flavonoid family®, constitute a group of natural compounds
abundantly present in various edible plants. These unique compounds are identified as a 3-
unsaturated ketones, specifically trans-1,3-diaryl-2-propen-1-ones, characterized by their
distinctive structure comprising two aromatic rings connected by an a -unsaturated carbonyl‘®
system, often featuring a diverse array of substituents. Notably, the a-B-unsaturated carbonyl
system stands as a defining hallmark of chalcones, setting them apart from other molecules in
the chemical landscape. The synthesis of chalcones typically involves an aldol condensation
reaction between benzaldehyde and acetophenone. This reaction pathway has been well-
established and widely employed for chalcone production. Chalcones exhibit a wide range of
biological effects, including antiviral@) antibacterial Vi) anti-inflammatory @i,
antifungal ") anticancer®™™_ antioxidant®>*), analgesic®™, antiulcer®V, antimalarial
(xivxxvil) - and antihelmintic®*Vi) activities. This diverse array of properties highlights their
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significant therapeutic potential in various fields.. These multifaceted characteristics make
them valuable compounds in the realm of pharmaceutical research and development. To
elucidate the structures of these newly synthesized compounds, the research team employed a
comprehensive set of analytical techniques, including infrared (IR) spectroscopy, proton
nuclear magnetic resonance (1H NMR) spectroscopy, carbon-13 nuclear magnetic resonance
(13C NMR) spectroscopy, and mass spectrometry. These analytical methods provided valuable
insights into the molecular compositions and structural arrangements of the BCE and
Chalcones. Additionally, antimicrobial screening assays were performed to assess the potential
bioactivity of these compounds. These screening assays utilized dimethyl sulfoxide (DMSO)
as the solvent, and the results were meticulously documented. This phase of the research aimed
to evaluate the effectiveness of the compounds against various microbial strains, offering
insights into their potential as antimicrobial agents. Following this assessment, the resulting
product underwent a recrystallization process in ethanol, a critical step in improving the purity
and crystalline structure of the synthesized compounds. This ensured their suitability for further
investigations and potential applications. The research conducted here represents a substantial
contribution to the field, offering a comprehensive exploration of the synthesis,
characterization, and potential bioactivity of the newly developed BCE and Chalcones.

EXPERIMENTAL:

In our experimental procedures, we exclusively utilized analytical-grade chemicals. The
determination of uncorrected melting points was achieved using the open capillary technique,
while the assessment of purity was conducted via thin-layer chromatography (TLC). For
spectroscopic analysis, Fourier-transform infrared (FTIR) spectra and proton nuclear magnetic
resonance (\H NMR) spectra were acquired using a Varian 400MHz spectrometer. CDCl3 was
employed as the solvent, and tetramethylsilane (TMS) served as the reference standard.
Elemental analysis was performed using a Thermofinigan Flash EA instrument (Italy), with
sulfur and halogen content calculated using specific methods. To assess antibacterial and
antifungal activity, our research team conducted Broth Dilution method tests against a diverse

range of both Gram-positive and Gram-negative bacteria, as well as fungi, as outlined in Table
1.

GENERAL PROCEDURE:

Synthesis of 1-[4-(benzyloxy)phenylethan-1-one

In a chemical experiment, a solution was created by combining 100ml of Acetone with 0.1
moles of 1-(4-hydroxyphenyl)ethanone, 0.1 moles of Benzyl bromide, and 0.1 moles of
potassium carbonate. This mixture was heated to a temperature between 50°C and 60°C and
stirred for a period of 7 hours. After the reaction time, the mixture was allowed to cool at room
temperature and then treated with 100ml of cold water to stop the reaction. The resulting
product, 1-(4-(benzyloxy)phenyl)ethanone, was separated by filtration and washed with water.
To further purify the product, it was recrystallized using ethanol

(1)Synthesis of 1-(4-(benzyloxy)-3-chlorophenyl)ethanone (BCE) (2)

A solution was prepared by combining 100ml of acetic acid with 0.1 moles of 1-(4-
(benzyloxy)phenyl)ethanone. In a separate step, NCS (N-chlorosuccinimide) was dissolved in
a small quantity of DMF. These two solutions were gently mixed at room temperature for a
period of 5 to 6 hours. To terminate the reaction, 200ml of cold water was added to the mixture.
The resulting product, 1-(4-(benzyloxy)-3-chlorophenyl)ethanone, was separated via filtration
and subsequently rinsed with distilled water. To further purify the synthesized material and
eliminate any remaining impurities, it underwent a crystallization process in ethanol.
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Synthesis of1-[4-(benzyloxy)-3-chlorophenyl]-4-phenylbut-2-en-1-one (2C1 to 2C4)
General Procedure:

A solution was prepared by dissolving 0.01 moles of 1-[4-(benzyloxy)-3-chlorophenyl]
ethanone and 0.01 moles of substituted aromatic aldehydes in 25 ml of ethanol. To this mixture,
a 10% sodium hydroxide solution was added slowly while stirring continuously. The reaction
progress was monitored using thin-layer chromatography (TLC). After stirring for 4 hours, the
reaction mixture was poured into 400 ml of cold water with constant agitation.To neutralize
the solution, a 10% hydrochloric acid solution was carefully added. The resulting mixture was
then left undisturbed overnight in a refrigerator. The precipitate that formed was subsequently
separated by filtration, thoroughly washed, and subjected to recrystallization using ethanol as
the solvent.

Fig -1 Reaction Scheme
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Characterization of BCE and chalcone derivatives
1-(4-(benzyloxy)-3-chlorophenyl)ethanone (BCE) (2)

Product- 66.30% , ML.P 105°107°C , LC-MS: m/z-261

FT-IR(KBr Cm™: 2923 (C-H Str.Vib) 3050 (Aromatic C-H) 1559,1591 (C=C strVib), 1054
C-0O-C str.vib, 1666 (-C=0 str.vib),695 (C-Fstr.vib)

THNMR(400MHz,CDCls): 5.234(s,2H,0-CH>-),2.542(s,3H,COCH3),
7.0-7.7(m,8H,Aromatic)
IBCNMR(400MHz,CDCl3):26.51(1C,-COCH3),71.30(1C,0-CH>),110-175(12C
Aeromatic),196.95(1C,-CO-)

Theoretical for CisH13C102,C-69.10, H- 5.03
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Obtained:C-69.09, H- 5.00

1-(4-(benzyloxy)-3-chlorophenyl)-3-phenylprop-2-en-1-one [2-C-1]

Product- 59.23 %, M.P 143°-145°C , LC-MS: m/z- 349

FT-IR(KBr Cm™: 3061(Aromatic C-H), 1557,1498(C=C strVib), 1056(C-O-C str.vib),
1655(-C=0 str.vib), 974(CH=CH bending,760(C-Clstr.vib)

THNMR(400MHz,CDCls): 5.242(s,2H,0-CH>-), 7.55-8.0(m,2H,CH=CH)
7.0-7.8(m,13H,Aromatic).
BCNMR(400MHz,CDCl3):71.063(1C,0-CH>),110-175(18C,Aeromatic),187.766(1C,-CO-
),100-150(2C,CH=CH)

Theoretical for C22H7C10,C-75.75, H-4.91

Obtained: C-75.71, H-4.89

1-(4-(benzyloxy)-3-chlorophenyl)-3-(2-chlorophenyl)prop-2-en-1-one [2-C-2]
Product-63.00% , M.P 148°-150°C , LC-MS: m/z 383
FT-IR(KBr Cm™: 3063(Aromatic  C-H), 1499,1411(C=C  strVib),  1659(-
C=0str.vib),977(CH=CHbending, ,1057(C-O-Cstr.vib),754(C-Clstr.vib).
THNMR(400MHz,CDCls): 5.240-5.262(s,2H,0-CH>-), 7.55-8.0(m,2H,CH=CH)
7.0-7.8(m,12H,Aromatic).
IBCNMR(400MHz,CDCl3):70.836(1C,0-CHz2),110-175(18C,Aeromatic),187.583(1C,-CO-
),100-150(2C,CH=CH)

Theoretical for C2oH16C1,O2C- 68.94,H- 4.21

Obtained: C- 68.91,H-4.18

1-(4-(benzyloxy)-3-chlorophenyl)-3-(3-hydroxyphenyl)prop-2-en-1-one [2-C-3]

Product- 66.32% ,M.P -112°-114°C, LC-MS: m/z 364.83

FT-IR(KBr Cm™:3037(Aromatic C-H), 1562,1499(C=C strVib), 1081(C-O-C str.vib),
1667(-C=0 str.vib), 971(CH=CH bending,734(C-Clstr.vib),3595(C-OH str.vib).
THNMR(400MHz,CDCl3): 5.242-5.263(s,2H,0-CH>-), 7.55-8.0(m,2H,CH=CH)
7.0-7.8(m,12H,Aromatic),4.00-7.00 (s,1H,-OH)
BCNMR(400MHz,CDCl3):71.102(1C,0-CH>),110-175(18C,Aeromatic),187.932(1C,-CO-
),100-150(2C,CH=CH)

Theoretical for CoH17Cl103 C- 72.43,H-4.70

Obtained: C- 72.45, H-4.73

1-(4-(benzyloxy)-3-chlorophenyl)-3-(4-methoxyphenyl)prop-2-en-1-one [2-C-4]

Product- 64.81% , M.P 118*120°C ,LC-MS: m/z 378.85

FT-IR(KBr Cm™: 3035(Aromatic C-H), 1455,1410(C=C strVib), 1054(C-O-C str.vib),
1666(-C=0 str.vib), 976(CH=CH bending,691(C-Clstr.vib)

THNMR(400MHz,CDCls): 5.241(s,2H,0-CH>-), 7.55-8.0(m,2H,CH=CH)
7.0-7.8(m,12H,Aromatic).3.863(s,3H,-O-CH3)
BCNMR(400MHz,CDCl3):71.063(1C,0-CH>),110-175(18C,Aeromatic),187.697(1C,-CO-
),100-150(2C,CH=CH),

55.387(1C,-O-CH3)

Theoretical for C23H19C103C-72.92, H-5.05

Obtained: C-72.92, H-5.02

RESULTS AND DISCUSSION
Table 1 — Result of Antimicrobial activity of BCE and it’s chaclone derevitives.
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MINIMAL INHIBITION CONCENTRATION [MICROGRAM/ML|

SR. CODE. E.COLI |S.AUREUS | C.ALBICANS

No No
MTCC | MTCC9 | MTCC 227
443

1 2 100 100 250

2 2C1 100 125 500

3 202 100 100 1000

4 2C3 100 250 250

5 2C4 62.5 250 >1000

CHLORAMPHENICOL | 50 50
Standard " C1pROFLOXACIN 25 50
drug GRESEOFULVIN 500

Antimicrobial activity
The antimicrobial activity of synthesized compounds 2, 2C1, 2C2, 2C3, 2C4 was determined
invitroagainst bacterial strains S.aureus, E.coliand one fungal strains C.ALBICANS. The
antimicrobial Activity of compounds against test fungi and bacteria by using Broth Dillution
Method. Chloramphenicol and Ciprofloxacin used as reference drug for bacterial strain and
Greseofulvin for fungi

1200

1000

pg/ml

600

400

N 1_1¥LJLL;. ]

P — ) 2x1 0 e 2 CHIEzIIRCA(I)VILPH CIPRS:;\]LOXA GRESf’i)FULV
Sr. No 1 2 3 4 5 Standard drug
B E.COLI MTCC 443 100 100 100 100 62.5 50 25
| S.AUREUS MTCC 96 100 125 100 250 250 50 50
C.ALBICANS MTCC 227 250 500 1000 250 >1000 500

Fig- 2 Histogram of antimicrobial activity of derivatives

CONCLUSION:

In the concluding section of the study, the researcher presents a straightforward, highly
efficient, and cost-effective protocol for synthesizing chalcone using the clasian Schmidt
condensation method. This method allows chalcone synthesis at room temperature within a 72-
hour timeframe. Significantly, chalcones derived from aromatic aldehydes demonstrated
stability and the potential for easy transformation into heterocyclic compounds. The research
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innovatively applied a synthetic process to produce chalcone from 1-[4-(benzyloxy)-3-
chlorophenyl] ethanone, utilizing aromatic substituted aldehydes.The study explored novel
BCE and chalcones compounds, with Compound 2, 2C1, 2C2, 2C3, and 2C4 exhibiting limited
antibacterial efficacy against E.Coli and S.Aureus. However, Compound 2 and 2C3 displayed
noteworthy antifungal properties, demonstrating strong activity against C.albicans fungi at a
concentration of 250 pg/mL, comparable to or even superior to Greseofulvin. Compound 2C2,
at a concentration of 500ug/mL, exhibited effectiveness comparable to Greseofulvin. These
recently discovered compounds exhibit promising potential against fungal strains. Medicinal
chemists can leverage these novel compounds to develop and advance chalcones derivatives as
potential lead compounds in drug discovery efforts.
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