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Abstract

Introduction. Crown ethers can be functionalized by a variety of chemical processes due
to their high solubility. Thus, numerous crown ether derivatives have been manufactured
include the acylation of dibenzo-18-crown-6 which represent a promising approach for
the synthesis of alfa-beta unsaturated ketone of dibenzo-18-crown-6. Functionalization
for dibenzo-18-crown-6-ether to synthesis acylation dibenzo-18-crown- 6-ether(4,4'-
diacetyldibenzo-18-crown-6-ether) to increase the solubility and stability.

Purpose. To synthesized and determined the characterization and antimicrobial activity
of Alfa-beta unsaturated ketone of Dibenzo-18-crown-6.

Materials and methods. New alfa-beta-unsaturated ketone of dibenzo-18-crown-6 is
obtained in two steps involving: Reaction dibenzo-18-crown-6 with acetic anhydride in
the presence of phosphoric acid to synthesize acetyl-dibenzo-18-crown-6. Followed by
Claisen-Schmidt condensation reaction with various aromatic aldehydes in strong basic
medium (conc. KOH) to form the final product, alfa- beta-unsaturated ketone of dibenzo-
18-crown-6 (chalcone). Crown ethers can be functionalized by a variety of chemical
processes due to their high solubility. Thus, numerous crown ether derivatives have been
manufactured.

Results. Including the dibenzo-18-crown-6 ether represent a promising approach for the
synthesis of chalcone and its derivative compounds in two steps. Acylation of dibenzo-
18-crown-6 followed by condensation with various aromatic aldehydes to form the
corresponding alfa-beta unsaturated ketone of dibenzo-18-crown ether-6. The inhibition
zone for the chalcone compounds with different concentration against Streptococcus,
Staphylococcus and Proteus. We noticed in the concentrations 50 ppm, 100 ppm, 150 ppm,
200 ppm, 400 ppm, the inhibition zone for chalcone in (400 ppm) against Streptococcus
has inhibition zone (22 mm) larger than Azithromycin in (400 ppm) (have inhibition zone
(14mm)) that is mean the effect of chalcone has a good antibacterial activity against
Streptococcus. Also inhibition zone of chalcone in (400 ppm) against Staphylococcus is
(15 mm) while for Azithromycin the inhibition zone is (14 mm). And the inhibition zone for
chalcone against Proteus is (13 mm) and for Azithromycin is (16 mm).
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Conclusion. The acylation reaction successfully yielded chalcone and its derivatives from
the reaction between acylationdibenzo18-crown-6 and benzaldehyde. The synthesis
of chalcone holds significance as it represents a novel approach to the development of
antibacterial agents. The evaluation of antibacterial activity revealed that the synthesized
chalcone exhibited notable inhibitory effects against a range of bacterial strains
Streptococcus, Staphylococcus, and Proteus. The results indicated that chalcone and its
derivative have the potential to be developed, as an alternative antibiotic agent, which
could contribute to addressing the growing issue of antibiotic resistance. The comparative
analysis with azithromycin shows strong inhibition into these bacteria, that indicated the
potential of chalcone and its derivative as an effective alternative in resisting bacterial
infection.

Keywords: crown ethers, alfa beta-unsaturated ketone, chalcone, dibenzo-18-crown-6,
Claisen-Schmidt reaction
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Pesiome

BBepeHume. B cuny cBoein BbICOKOW PacTBOPMMOCTM KpayH-3drpbl MOTYT NoABepraTbCa
bYHKUMOHaNbHbIM Npeobpa3oBaHUAM NMOCPELCTBOM PA3NINUYHBIX XMMUYECKMX pPeakLuni.
B pesynbrate ¢yHKUMOHaNM3aLuM MoslyyeHbl MHOFOUMCIEHHbIE MPOWN3BOAHbIE KpayH-
3¢dmpoB. AunnuposaHue anbeH3zo-18-kpayH-6-3dupa npeacTaBnseT cobom NepcneKkTus-
HbI NoAXoA K CUHTe3y anbda-6eTa-HeHacCbILeHHOro KeToHa AnbeH30-18-kpayH-6. OyHK-
UnoHanusaumsa gmbeH3o-18-kpayH-6-adurpa ¢ nocneyowmm CMHTE30M C NPUMEHEHNEM
peakumn aumnnpoBaHus anbeH3o-18-kpayH-6-adupa (4,4-guavetmngmnbeHso-18-kpayH-
6-3¢upa) NO3BOMAET YNYULINTb €r0 PACTBOPUMOCTb U CTabnnbHOCTb. CUHTE3 anbda-6e-
Ta-HEHaCbILWEHHOTO KeTOHa (XanbKoHa) NMyTeM KOHAEHCUPOBaHUA auetunanbeHso-18-
KpayH-6 C pa3fiMyHbIMU apoMaTUUYeCKUMM arnberngamv npeactaBiseT MHTePeC B CUny
NpUCYLNX eMy XapakTepHbIX 0COBeHHOCTEN UX hapMaKONornyeckux CBOMCTB, B YaCTHO-
CTV aHTUOAKTEPUANbHBIX U MPOTMBOrPUOKOBbIX.
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Lienb. CrHTe3, onpefeneHne xapakTepucTrK 1 aHanu3 NposABNeHNIN aHTMbaKTepranbHON
aKTUBHOCTU anbda-6eTa-HeHacCbILLEeHHOro KeToHa AnbeH30-18-KpayH-6-adupa.
Matepuanbi n metoabl. HoBbil anbda-6eTa-HeHacbILWeHHbI KeTOH AnbeH30-18-KpayH-6
nonyyanu B fBa 3Tana. Ha nepBom 13 HWX NPOBOAUNM peakuuio mexgy anbeH3o-18-
KpayH-6 1 YKCYCHbIM aHrMAPUAOM B NpUCyTCTBUN GOCPOPHOIN KNCNOTbI ANA NOyyYeHnn
auetnn-aubeH3o-18-kpayH-6. Bropbim 3Tanom 6bina peakumsa KoHgeHcaummn KnanseHa —
LLmmAaTa € pa3nmMyHbIMK apomaTUyecKnMK anbaerngamm B CUIIbHOW OCHOBHOW (Lienou-
Hol) cpepe (co3gaBaeMol rmapaTom okucy Kanma — KOH) ¢ obpa3oBaHneM KOHEYHOrO
npogayKTa — anbda-6eTa-HeHacbILeHHOro keToHa AnbeH3o-18-KkpayH-6 (xanbkoHa). bnaro-
[lapA CBOEW BbICOKOW PacTBOPUMOCTU KpayH-3Gpupbl MOTyT ObITb GYHKLNOHaNN3NPOBaHbI
C NOMOLLbIO PA3INYHBIX XMMNYECKUX MPOLIECCOB, YTO NO3BOJIAET NOYyYaTb MHOMOUNCAEH-
Hble MPOU3BOHbIe KpayH-3GUPOB.

PesynbraTbl. Vicnonb3oBaHue anbeH30-18-KpayH-6-3¢upa OTKPbINO NepCcrneKkTuBy ocy-
LecTBNeHMA ABYXCTYNEHYaTOro CMHTe3a XalbKoHa U ero Npon3BoAHbIX. AunnmpoBaHue
AnbeH30-18-kpayH-6-adurpa ¢ nocneayoLlen KOHAeHcaumen ero ¢ pasnMyHbIMU apoma-
TUYECKMMU anbaervaamm no3BonsAeT NonyymTb COOTBETCTBYOWMe anbda-beTa-HeHachl-
LleHHble KeTOHbl AnbeH30-18-KpayH-6-3durpa. YcTaHOBNEHa U OXapakTepn3oBaHa 30Ha
nogaeneHms pocta Streptococcus, Staphylococcus u Proteus coegMHeHNAMMN XanbKoHa B
pacTBopax pa3Hon KoHueHTpauuu. OnpegeneHo, 4To Npu UX NCNONb30BaHNN B KOHLIEH-
Tpauum 50 ppm, 100 ppm, 150 ppm, 200 ppm 1 400 ppm 30Ha NofaBneHUA XalbKOHOM
(400 ppm) pocTa Streptococcus cocTaBnfeT 22 MM, YTO NPEBbIWAET 30HY MNOAaBNEHNA
asmTpomumumHoMm (400 ppm), coctasnaioLyto 14 Mm. To eCTb XanbKOH MPOABAAET BbICOKYIO
aHTMbaKTepuanbHyIo akTMBHOCTb B OTHOLLEHMM Streptococcus. [omrMo 3Toro, NokasaHo,
YTO 30Ha UHMMBUPOBAHKA XanbKoHOM (400 ppm) pocTa cTapUNOKOKKa COCTaBNAET 15 MM,
B TO BpeMsA KakK Yy a3uTpomuumHa oHa paBHa 14 mm. 3oHa nogasneHua pocTta Proteus co-
CTaBnAeT AnA xanbkoHa 13 Mm, a Ana a3uTpoMmmumHa — 16 mm.

3aknoueHune. B pesynbrate peakumm auunnpoBaHuA AnbeH30-18-kpayH-6-3dupa u
6eH3anbiernga 6bin nonyyeH xanbkoH U ero npovsBopHble. Pa3paboTka TexHonorum
CUHTE3a XaNbKoHa umeeT 6onblloe 3HaueHre, MOCKOMNbKY OHa NpeacTaBnseT cobow Ho-
BaTOPCKMI NOAXOA K cO3flaHuio aHTnbakTepranbHbIx npenapaTtoB. OueHKa aHTMbaKTe-
puanbHOM akTUBHOCTW COeAUHEHUA NOKa3asa, YTO CMHTE3MPOBaHHbIN XanbKoH obnaga-
€T Bblpa)keHHbIM aHTUOaKTEPMANbHbIM 1eNCTBMEM B OTHOLUEHUW pAaga 6aKTepuranbHbIX
wrammoB Streptococcus, Staphylococcus n Proteus. PesynbtaTbl nccnefoBaHua ceuge-
TeNIbCTBYIOT O TOM, UTO pa3paboTka npenapaToB Ha OCHOBE XallbKOHa U ero Npov3Bo-
[HbIX MOXeET CTaTb NepCcrneKTUBHOWN anbTepHaTNBOW aHTMGaKTepmanbHbIM Npenapartam,
CNocob6CTBYA peLLeHnto MOCTOAHHO Bo3pacTaloLlen Npobiembl aHTUOMOTUKOPE3NCTEHT-
HocTu. OueHka 3pdeKTUBHOCTU aHTUMUKPOOHOro AeNCTBUA HOBOFO COEAMHEHMA MO
CpaBHEHMIO C TAKOBOW a3MTPOMMILMHa NoKa3ana bosee BbipakeHHOEe TOPMOXKEHWe pocTa
yKa3aHHbIX MMKPOOPraHU3MOB NnpenapaTtaMm Ha OCHOBE XaJIbKOHa, YTO CBUAeTeNbCTBYeT
0 NepcneKkTUBHOCTY UCNOJIb30BaHMA XaSlbKOHa U ero NPou3BoAHbIX B KauecTBe 3ddek-
TUBHOW anbTepHaTUBbI paHee N3BECTHbIM NpenapaTtam B 6opbbe C pe3ncTeHTHbIMK H6ak-
TepuanbHbIMU MHbEKLMAMN.

KnioueBble cnoBa: KpayH-3¢upbl, anbda-6eTa-HeHacbIWeHHble KEeTOHbl, XalbKOH,
AnbeH30-18-kpayH-6, peakuma KnaiseHa - Wmngra
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B INTRODUCTION

Since Pedersen reported the synthesis and cation complexing properties of a new class
of compounds known as crown ethers in 1967. These first neutral synthetic heterocyclic
compounds have attracted extensive and continuous attention due to the unusual and
powerful noncovalent cation binding properties that they possess. The term "classical
crown ethers" refers to a class of macrocyclic polyethers that contain anywhere from
three to twenty oxygen atoms, each of which is separated from the next by two or more
carbon atoms. However, the macrocyclic oligomers of ethylene oxy units that include
5-10 oxygen atoms are the most efficient complexing agents. These oligomers can be
substituted or unsubstituted, depending on their composition. The common names for
these macrocycles, which are typically used in place of their systematic names, consist
of the number and type of attached hydrocarbon rings (in the substituted derivatives),
the number and type of atoms in the polyether ring, the class name "crown" that comes
from their molecular shape and ability to "crown" a metal ion upon coordination, and the
number of oxygen atoms in the polyether ring. In general, common names are preferred
over systematic names. Take, for instance, the compound dibenzo-18-crown-6 [1].

In their common names, the amount and kinds of atoms that make up the polyether
ring are indicated. These molecules’ binding selectivity for a variety of metal ions is
determined by the size of their crown rings; as a result, the 18-crown-6 molecule has a
strong affinity for potassium, whereas the 15-crown-5 molecule prefers sodium cations. In
order to provide an explanation for this phenomenon, it has been discovered that highly
complex stability is linked to a larger penetration of the metal cation into the polyether
cavity [2].

Crown ether macrocycles are known in all ring sizes, ranging from 9 to at least 60, which
has led to a large deal of structural diversity (exceeding 10,000 examples) [3]. As a result,
crown ethers have been the subject of a significant amount of research from a variety of
perspectives, such as sensor applications, biological model systems (such as abiotic ion
channels) and biological functionality, particularly in regard to their potential anticancer
and antimicrobial effects [1, 3]. Because crown ether derivatives work in a manner that
is analogous to that of naturally occurring ionophores (such as gramicidin), researchers
have been able to utilize them to investigate a variety of biological processes. In particular,
researchers have found that crown ether derivatives have the ability to create channels
and transport ions through lipid membranes [1]. The potential of macrocycles for drug
development has gained a significant amount of attention in recent years. Crown ethers
can be functionalized by a variety of chemical processes due to their high solubility. Thus,
numerous crown ether derivatives have been manufactured. Conformational flexibility is
one of the distinguishing characteristics of crown ethers [4].

In recent years, dibenzo-18-crown-6 has garnered attention in the field of organic
synthesis, particularly for its potential as a versatile building block for the synthesis of
functionalized compounds. Its unique structural features make it a suitable starting
material for various transformations, such as acylation and alkylation [5].

The aromatic rings are acylated in Friedel-Crafts acylation. Typically, acyl chlorides
are used as acylating agents. Carboxylic acids and acid anhydrides are both acceptable
alternatives. Aluminium trichloride is an example of a Lewis acid catalyst. However, in
contrast to the Friedel- Crafts alkylation, in which the catalyst is constantly regenerated,
a stoichiometric amount or more of the "catalyst” must generally be used because the
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product ketone forms a rather stable complex with Lewis acids such as AICI3 [6]. The
reaction is carried out under conditions analogous to the Friedel-Crafts alkylation. The
alkylation reaction loses out to this reaction in various ways. Ketone products are never
more reactive than the parent molecule because the carbonyl group acts as an electron-
withdrawing group. Furthermore, the positive charge remains on the oxygen, stabilizing
the acylium ion in a resonance structure, so no carbocation rearrangements occur.

The Claisen-Schmidt condensation is a reaction between an aldehyde and a ketone
that leads to the formation of an a,-unsaturated carbonyl compound, also known as
a a,B-unsaturated ketone or chalcone. The reaction is a type of carbon-carbon bond
forming condensation reaction and is an important tool for the synthesis of many organic
compounds. The Claisen-Schmidt condensation reaction is a two-step process. In the
first step, the base (usually a strong base like sodium hydroxide or potassium hydroxide)
deprotonates the ketone to form its enolate anion. The enolate anion then attacks the
aldehyde at the electrophilic carbon, forming an intermediate 3-hydroxy aldehyde. In the
second step, the $-hydroxy aldehyde loses a molecule of water to form the final product,
an a,B-unsaturated carbonyl compound, or chalcone. This reaction is a type of aldol
condensation and involves the formation of a carbon-carbon double bond. The Claisen-
Schmidt condensation is an important reaction in organic synthesis and is widely used
to synthesize a variety of compounds, including natural products, pharmaceuticals, and
other biologically active molecules [7, 8].

In this experiment, we made compared the chalcone compounds and azithromycin
antibiotic which is a macrolide antibiotic.

Macrolides are important antibiotics used in therapy. Macrolide molecules consist
of a lactone ring with 10 into 12 or 13 carbon atoms and a deoxy sugar or amino sugar
residue. The use of macrolides of the second generation in treatment enhanced the
pharmacokinetics and pharmacodynamics of this class of antibiotics; however, this did
not resolve the issue of rising antibiotic resistance. Macrolide antibiotics are known for
their wide range of efficacy. They are effective against Gram-positive and Gram-negative
bacteria in equal measure. Although the action spectrum of macrolides may vary very
slightly from one another azithromycin was one of the drugs that was used the most at
the onset of the SARS-CoV2 epidemic. Because it encourages the development of drug-
resistant bacterial strains. Regarding azithromycin, the main mechanism for increasing
bacterial resistance to this antibiotic is changing the target of the active ingredient on the
ribosome [9, 10].

B PURPOSE OF THE STUDY
To synthesized and determined the characterization and antimicrobial activity of Alfa-
beta unsaturated ketone of Dibenzo-18-crown-6.

B MATERIALS AND METHODS

Dibenzo-18-crown-6 ether, Acetic acid, benzaldehyde, KOH, Solvents. The progress of
reaction was monitored by TLC (Silica gel 60 F254). IR spectra were recorded on Perkin-
Elmer spectrometer. The 1H and NMR were recorded on Bruker 400 Avance Il with
Chloroform/d/DMSO-d6 as solvent and TMS as internal standard. Melting points were
determined in open capillary tube and are uncorrected.
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Acylation of dibenzo-18-crown ether-6 [11]

A mixture of dibenzo-18-crown-6 ether (1 g, 2.77 mmole), acetic anhydride (7 ml) and
phosphoric acid (3ml) in round-Bottom flask (100ml) with magnetic bar stirring in water
bath and condensation for 4 hr, at 60-70 C.

The reaction mixture was left to cool at room temperature after that added ice cube to
the mixture reaction which lead to formation white sticky ppt. recrystallized by using DCM
then filter it and let it dry at the room temp.

Yield (85%), Melting point (170 C). Purity of compound was checked by using TLC at
the time reaction (Rf value = 0.325 in DCM/EtOH 2:1).

Synthesis Unsubstituted chalcone of dibenzo-18-crown -6 (H) [12]

In round bottom flask dissolve (0.222 g, 2.24 mmole) of acytaldibenzo-18-crown-6-
ether in 5ml of absolute ethanol then added (3-5 drops) of (60% KOH in ethanol) slowly
with good stirring for (4 hour) then added (0.106 g, 2.12 mmole) of benzyldehyde dissolved
it in ethanol absolute was added to the mixture slowly with for 2hr.Then added ice crush
from deionized water then filter and let dry at room temperature. Recrystallized by using
DCM then filter it and let dry at room temp. TLC used to monitor the time of reaction
elute used (Rf = 0.71 in DCM/EtOH 2:1) Melting point (260-270 C). IR (KBr): 2926 (CH),
1597-1600 (CO), 1552, 1454.33, 1396.46, 1382.96, 1328.95, 1290.38, 1060,997,705 cm-1;
1H NMR (chloroform-d6, 400 MHz): 6 8.34 (d,J=7.3 Hz, 1H), 7.64 -7.51 (m, 3H), 7.24 - 7.14
(m, 9H), 4.50 — 4.39 (m, 21H), 3.25 (s, 2H) (Fig. 1).

Synthesis of P-OH-chalcone (H1) [12]

In round the bottom flask dissolve (0.222 g, 2.24 mmole) of acytaldibenzo-18-crown-
6-etherin 10ml of absolute ethanol then added (3-5) drops of (60% KOH in ethanol). Then,
dissolved 0.106 g, 2.12 mmole of p-hydroxy-benzaldehyde in ethanol absolute then added
to the mixture slowly and let for (4 hour) hour until ppt. form, added ice piece, neutralized
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Fig. 1. 'HNMR for chalcone
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Fig. 2. 'HNMR for P-OH-Ch.

by HCl then filter and let dry overnight. Then recrystilization by using DCM then filter and
let to dry (Rf=0.64) in TLC elute used (DCM/EtOH 2:1) and melting 150 °C. IR (KBr): 2929-
2835 (CH), 1595-1649 (CO), 1575- 1452,1377,1359,1253,1132,1060,943,943-742,705,597.
'H NMR (400 MHz, Chloroform-d) § 9.80 (s, 1H), 7.76 (d, J = 8.3 Hz, 2H), 7.24 - 7.17 (m, 5H),
7.15-7.07 (m, 5H), 6.95 (d, J = 8.3 Hz, 2H), 4.48 — 4.38 (m, 14H), 4.31 — 4.24 (m, 8H) (Fig. 2).

Synthesis of P-NO2-chalcone (H2) [12]

In Round the bottom Flask dissolve (0.222 g, 2.24 mmole) of acytaldibenzo-18-crown-6-
etherin 10ml of absolute ethanol then added (3-4) drops of (60% KOH in ethanol), dissolve
(0.106 g, 2.12 mmole) of p-nitrobenzaldehyde in ethanol absolute then added to the
mixture slowly and let for (4hour) until dark brown ppt. form added ice piece, neutralized
by HCl then filter and let dry over night at RT. Recrystallized by using DCM then filter and
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Fig. 3. 'HNMR FOR P-NO2-Ch.
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let dry at RT. Rf=0.7 in TLC elute used (DCM /EtOH 2:1), and melting point (140C-150°C).
IR(KBr): 2924-2854 (CH),1591-1620 (CO),1508-1456,1379,1342,1253,1128,1056.1H NMR
(400 MHz, Chloroform-d) 6 8.60 (dd, J =7.9, 2.6 Hz, 1H), 7.40 (ddt, J = 22.3, 6.0, 3.5 Hz, 4H),
4,66 (ddd, J=31.2, 6.4, 3.4 Hz, 8H), 3.60 (s, 1H) (Fig. 3).

Synthesis P-CL2-Chalcone [12] (H3)

In Round bottom Flask dissolve (0.222 g, 2.24 mmole) of acytaldibenzo-18-crown-
6-ether in 10ml of absolute ethanol then added (3-4 drops) of (60% KOH in ethanol),
dissolved (0.106 g 2.12mmole) of p-chlorobenzaldehyde in ethanol absolute then added
to the mixture slowly and let for (4hour) until ppt. form then added ice piece, neutrilized
the product by using HCL, filter and let dry at room temp. TLC used to monitor the time
reaction (Rf value = 0.8, in chloroform/ethanol 99%-1%) with melting point (140°C).
IR(KBr):2924-2854 (CH),1595-1600 (CO),1575-1504,1379,1365,1251,1012,945. "H NMR (400
MHz, Chloroform-d) 6§ 8.02 (dd., J=7.9, 2.5 Hz, 1H), 7.31 (d, J = 8.0 Hz, 1H), 7.04 - 6.92 (m
7H), 4.73 (s, 2H), 4.31 - 4.25 (m, 9H), 4.20 (d, J = 4.9 Hz, 9H) (Fig. 4 and 5).

Antibacterial activity of new chalcone compounds (H, H1, H2, H3)
The antibacterial potential of the prepared Samples (Chalcone. P-OH-Ch, P-NO2-Ch,
P-CI2-Ch. Azithromycin) was investigated against Gram’s negative and Gram'’s positive
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Fig. 4. 'HNMR for p-cl-Ch.
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Fig. 5. Mechanism for alfa-beta unsaturated ketone synthesis
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bacterial strains using agar well diffusion assay [13]. About 20mL of on Muller-Hinton
(MH) agar was aseptically poured into sterile Petri dishes. The bacterial species were
collected from their stock cultures using a sterile wire loop. After culturing the organisms,
6 mm-diameter wells were bored on the agar plates using of a sterile tip. Into the bored
wells, different concentrations of the Samples (H, H1, H2, H3) were used. The cultured
plates containing the Samples (H, H1 H2 H3 Azithromycin), and the test organisms were
incubated overnight at 37°C before measuring and recording the average the zones of
inhibition diameter [14].

Statistical analysis
Data were statically analysis using Graphpad prism program. Data are represented as
mean + SD of three experiments. Indicate statistically significant difference at p<0.05 [15].

B RESULTS

Crown ethers can be functionalized by a variety of chemical processes due to their
high solubility. Thus, numerous crown ether derivatives have been manufactured.
Conformational flexibility is one of the distinguishing characteristics of crown ethers.
the focus is on the acylation of dibenzo- 8-crown-6 and its subsequent application in
the synthesis of chalcone compounds. The goal is to explore the potential antibacterial
activity of these compounds. By utilizing dibenzo-18-crown-6 as a precursor, it is expected
to obtain chalcone derivatives with enhanced biological activity and potentially novel
mechanisms of action.

In this experiment first synthesis acetyl dibenzo-18-crown ether-6 by Friedel-Crafts
reaction, was discovered by Friedel and Crafts in (1877). If a Lewis acid is added to an acyl
halide in the presence of an aromatic ring, an electrophilic aromatic substitution reaction
can occur whereby the acyl group adds to the aromatic ring (with loss of HX) (Fig. 6).

The reaction typically involves the use of an acylating agent, such as acetic anhydride,
along with a Lewis acid catalyst, such as phosphoric acid by electrophilic attack. In next
step synthesis chalcone by Claisen-Schmidt reactions being carried employing sodium
hydroxide as the base in conjunction with benzaldehydes. It is a reaction between

Friedel-Crafts Acylation
Bonds Bonds
Generic example: 0 Formed Broken
0o Lewis acid
@ -t " R ¢ C-H
R™ X H-X C-X
+ HX
* typically acyl halides
(o] but anhydrides also can - Lewis acid often AICl,
)L be used but can vary widely (e.g.
H ik Fecla}
* No carbocation
acyl group rearrangements

Fig. 6. General mechanism of Friedel-Crafts Acylation
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ketone group

aldehyde group

&
{0 . S)H @C
O g

enolate ion

R=CL,NO2,0H

Fig. 7. General mechanism for synthesis of alfa-beta unsaturated ketone

an aldehyde and a ketone that leads to the formation of an a,3-unsaturated carbonyl
compound, also known as a a,3-unsaturated ketone or chalcone (Fig. 7).

Table explain the antibacterial activity of chalcone compounds (H, H1, H2, H3)
[H=Chalcone, H1=P-OH-Ch, H2=P-NO2-Ch, H3=P-CL2-Ch]. As in the table (1) shown
the inhibition zone for the chalcone compounds with different concentration against
Streptococcus, Staphylococcus and Proteus. We noticed in the concentrations 50 ppm,
100 ppm, 150 ppm, 200 ppm, 400 ppm, the inhibition zone for chalcone in
(400 ppm) against Streptococcus has inhibition zone (22 mm) larger than Azithromycin in
(400 ppm) (have inhibition zone (14mm)) that is mean the effect of chalcone have a good

Antibacterial analysis (Zone of inhibition)

Sample A B (50 ppm) |C(100 ppm) |D (150 ppm) | E (200 ppm) |F (ppm)
Streptococcus chal 6 15 17 18 20 22
P-OH 6 14 17 18 19 20
P-NO2 |6 14.5 15.5 16.5 17.5 18.5
P-CL2 6 17 19 21 23 25
Azithromycin 6 8 9 10 13 14
Staphylococcus Chal 6 8 9 10 13 15
P-OH 6 6 7 9 12 13
P-NO2 |6 7 8 9 12 13
P-CL2 6 6 7 8 10 13
Azithromycin 6 7 9 10 12 14
Proteus Chal 6 7 7 9 11 13
P-OH 6 6.5 7 10 1 12
P-NO2 |6 6 7 9 12 13
P-CL2 6 6 7 9 12 13
Azithromycin 6 12 13 14 15 16
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antibacterial activity against Streptococcus. Also inhibition zone of chalcone in (400 ppm)
against Stapholococcus is (15 mm) while for Azithromycin the inhibition zone is (14 mm).
And the inhibition zone for chalcone against Proteus is (13 mm) and for Azithromycin is
(16 mm).

B DISCUSSION

The reaction is a type of carbon-carbon bond forming condensation reaction and
is an important tool for the synthesis of many organic compounds [8, 9]. The acylation
reaction successfully yeilded chalcone compounds from the reaction between dibenzo18-
crown ether-6 and benzaldehyde. The progress of reaction was monitored for chalcone
compounds:

Chlacone of DB-18-CE-6 by TLC Rf=0.71 elute used (DCM/EtOH 2:1), Melting point
(260-270) and spectroscopic data where characterized by. FT-IR: 2926 (CH), 1597-1600
(CO), 1552, 1454.33, 1396.46, 1382.96, 1328.95, 1290.38,1060,997,705 cm-1; TH NMR
(chloroform-d6, 400 MHz): 6 8.34 (d, J=7.3 Hz, 1H), 7.64 - 7.51 (m, 3H), 7.24 - 7.14 (m, 9H),
4.50 - 4.39 (m, 21H), 3.25 (s, 2H).

P-OH-Ch. TLC Rf=0.64 elute used (DCM/EtOH 2:1), and melting150c. IR(KBr): 2929-
2835 (CH), 1595-1649 (CO), 1575-1452,1377,1359,1253,1132,1060,943,943-742,705,597.
"H NMR (400 MHz, Chloroform-d) 6 9.80 (s, 1H), 7.76 (d, J = 8.3 Hz, 2H), 7.24 - 7.17 (m, 5H),
7.15-7.07 (m, 5H), 6.95 (d, J = 8.3 Hz, 2H), 4.48 - 4.38 (m, 14H), 4.31 — 4.24 (m, 8H).

P-NO2-Ch, Rf=0.7 TLC elute used (DCM/EtOH 2:1) and melting point(140C-150°C).
IR(KBr):2924-2854 (CH),1591-1620 (CO),1508-1456,1379,1342,1253,1128,1056.1H NMR
(400 MHz, Chloroform-d) § 8.60 (dd, J =7.9, 2.6 Hz, 1H), 7.40 (ddt, J = 22.3, 6.0, 3.5 Hz, 4H),
4.66 (ddd, J=31.2, 6.4, 3.4 Hz, 8H), 3.60 (s, 1H).

P-CL2-Ch, TLC used to monitor the time reaction (Rf value=0.8,inDCM/
EtOH 2:1 ), Melting Point (140°C). IR(KBr):2924-2854 (CH),1595-1600 (CO),1575-
1504,1379,1365,1251,1012,945. TH NMR (400 MHz, Chloroform-d) 6 8.02 (dd., J =7.9, 2.5
Hz, 1H), 7.31 (d, J = 8.0 Hz, 1H), 7.04 — 6.92 (m, 7H), 4.73 (s, 2H), 4.31 — 4.25 (m, 9H), 4.20
(d, J =Hz, 9H).

The antibacterial potential of the prepared Samples (H, H1, H2, H3, Azithromycin) was
investigated against Gram’s negative and Gram'’s positive bacterial strains using agar well
diffusion assay. 6 mm-diameter wells were bored on the agar plates using of a sterile tip.
Into the bored wells, different concentrations of the Samples (H, H1, H2, H3, Azithromycin)
were used. The cultured plates containing the Samples (H, H1, H2, H3, Azithromycin) and
the test organisms were incubated overnight at 37°C before measuring and recording the
average zones of inhibition diameter.

The rise in antibiotic resistance that can be attributed to a number of different sources
has led researchers to explore novel chemicals that are effective against infections that
are resistant to several drugs. In this experiment, chalcone-based compounds displayed
a diversity of pharmacological properties, and their derivatives possess a high degree of
structural variance. As a result, there is a critical demand for the development of novel
antibacterial medication candidates [16].

Antibiotic resistance is a rising problem, reducing the effectiveness of macrolides, the
first-line treatment for many diseases. Staphylococci frequently exhibit multiple molecular
determinants of resistance to macrolides. Research into new macrolide antibiotics could
help in the fight against drug-resistant bacteria, hence it’s crucial to understand the
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processes of macrolide resistance. The comparative analysis with azithromycin indicated
the potential of chalcone and its derivative as an effective alternative in resist bacterial
infection [9, 17].

We noticed in the concentrations, the inhibition zone for chalcone in (400 ppm)
against Streptococcus has greater inhibition zone than Azithromycin in that is mean
the effect of chalcone have a good antibacterial activity against Streptococcus. Also
inhibition zone of chalcone against Stapholococcus is larger than for Azithromycin
whereas the inhibition zone for chalcone against Proteus is smaller than for Azithromycin.
Determine the minimum inhibitory concentrations (MICs) of chalcone compounds
against various pathogens to assess their potency and efficacy. Comparative studies
with known antibiotics like Azithromycin can provide valuable insights into their relative
effectiveness [6].

B CONCLUSION

Theacylationreactionsuccessfullyyielded chalconeanditsderivativesfrom thereaction
between acylationdibenzo18-crown-6 and benzaldehyde. The synthesis of chalcone
holds significance as it represent a novel approach to the development of antibacterial
agents. The evaluation of antibacterial activity revealed that the synthesized chalcone
exhibited notable inhibitory effects against a range of bacterial strains Streptococcus,
Staphylococcus, and Protus. The results indicated that chalcone and its derivative have
the potential to be developed, as an alternative antibiotic agent, which could contribute
to addressing the growing issue of antibiotic resistance. The comparative analysis with
azithromycin shows strong inhibition into these bacteria, that indicated the potential of
chalcone and its derivative as an effective alternative in resisting bacterial infection.
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