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Abstract:
Chalcones, a, f-unsaturated ketones attached to two aromatic rings (ring A and B) (Figure 1),
plentiful to fit for human consumption plants. Chalcones have

several biological activities including antiviral, antibacterial, anti-inflammatory, antifungal,
anticancer, antioxidant, analgesic, antiulcer, antimalarial and anthelmintic, and thus comp
and consequently incorporate rise a class with critical therapeutic potential. The Michael
addition is a completely vital reaction in natural chemistry formation of C-C, C-N, C-S, C-O and
C-P bonds. The conjugate because it allows at addition of thiols to a, B-unsaturated carbonyl
compounds is known thia-Michael addition, which is a key reaction for the synthesis of f-
mercapto carbonyl compounds.
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Introduction:

The time period “chalcone” is a generic term used to explain compounds with the 1,3-
diphenylprop-2-en-1-one framework(Figurel). Chalcones are clearly occurring compounds
located in numerous plant species like Angelica, Glycyrrhiza, Humulusand Scutellaria, whichare
extensively used as traditional people remedies. Chalcones are intermediates inside the
biosynthesis of flavonoids, which are substances widespread in plants and with an array of
biological activities!". These are abundant in edible plants and are considered to be precursors of
flavonoids and is flavonoids. Chalcones are also intermediates in the Auwers synthesis of
flavones. Chalcone (and related compounds “chalconoids™) [Vis an aromatic ketone that forms
the central core for a variety of important biological compounds, which are known collectively
as chalcones. They show antibacterial™, antimicrobiall""}, antifungal[vﬂ, antitumor and anti-
inflammatory properties!". Methyl hydroxychalcone found in cinnamon, was thought to be
insulin mimetic, improving insulin response of diabetics. It has since been determined that a
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flavonoid is responsible for the insulin-like biological activity!""". Malaria is considered a global
health problem. In year 2012, there were an estimated 207 million malaria cases and the disease
was responsible for 627,000 deaths ™. Even though several anti- malarial capsules were used,
their applications are constrained because of toxicity and resistance ™). Excessive rates of
resistance of Plasmodium falciparum to sulfadoxine-pyrimethamin (SP) and chloroquine were
recognized in several endemic regions in Indonesia (X]. Mutations in the pfdhfr. Resistance to
Artemisinin-based totally aggregate treatment plans (ACTs) has also already pronounced in 4
nations of the extra Mekong sub region Cambodia, Myanmar, Thailand, and Vietnam X",
Primarily based on the cited scenario, the need for brand new anti-malarial agents has inspired
the research to find artificial molecules which are capable of answer the problem Plasmodium
falciparum possesses a non-photosynthetic plastid organelle known as apicoplast which may be
very crucial for the parasite’s survival. This respiratory organelle is Plasmodium falciparum-
unique and it isn't always present in humans ™. For the duration of the respiratory method,
electron switch to ferredoxin (PfFd catalyzed through ferredoxin NADP+ reeducates (PfFNR)
takes place within the apicoplast™" The interaction of PfFNR-PfFd proceeds thru an
intermolecular electrostatic interaction between acidic amino acid residues of PfFd with simple
amino acid residues of PfFNR. There are two acidic regions of PfFd that dominantly make
contributions to the electrostatic interplay with PfFNR, the ones are Asp26, Glu29, Glu34, and
the others consist of Asp65 and Glu66 X1, Therefore concentrated on inhibition of the interplay
of those proteins should open new possibilities to locate new and selective anti-malarial
compounds™"!.Chalcones are natural merchandise that can also be obtained synthetically using a
exceptionally simple synthesis procedure. The general method implemented to synthesize
chalcones is the Claisen-Schmidt response, whilst a present day alternative to synthesize
chalcones uses the palladium-catalyst move coupling reactions of styryltrifluoroborates with
benzoyl chlorides ™", Chalcone derivatives are widely known for his or her huge spectrum of
pharmacological sports, including radical scavenger "', anti-hepatotoxic ™™ anticancer ™™,
and anti-malarial houses ™. Alkoxylatedchalcone derivatives exhibited better anti-malarial
hobby compared to hydroxylatedchalcones™™" The synthesis and bioactivity of the prepared
compounds have been already pronounced. The interplay of compounds 1-three with bovine
serum albumin (BSA)—a protein particularly responsible for the transportation of a number
compounds in a dwelling gadget has been studied, and it turned into determined that compound 1
became the most reactive “*™. Chalcones are broadly unfold in nature (fruits, greens, spices tea
and soy primarily based nutrition) and their 2’-hydroxy derivatives play a vital role inside the
flavonoid synthesis and biosynthesis as both precursors and merchandise ™™, Chalcones are
the situation of continuous experimental and theoretical investigations. These bendy molecules
appear in numerous conformations, and their houses rely upon a appropriate ring substitution as
well as at the presence of the o,f-unsaturated ketone moiety The CH=CH double bond can exist
either in the shape 1, 2 in (E)- or (Zconfiguration (Fig. 1), being the (E)-shape the
thermodynamically maximum stable and consequently, the general public of the chalcones is
isolated as the (E)-isomer **™,
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Figure 1

Synthetic methods of preparing chalcones

1- Claisen-Schmidt reaction.

The methods are available for the prepration of chalcones, the important convenient method is
the one that involves the Claisen-Schmidt condensation of equimolar quantities of a substituted
acetophenone2 derivatives with substituted aldehydes 3 in the presence of aqueous alcoholic
alkali. ™*V1. In the Claisen-Schmidt reaction, used alkali concentration between 10 and 60 %
[XVIXXVI " The reaction is heated out at about 50 °C for 12-15 hours or at room temperature for
one week. Under these conditions, the Cannizaro reaction "*™! also takes place and thereby
decreases the yield of the desired product. To avoid the disproportionate of aldehyde in the above
reaction, the use of benzylidene-diacetated in place of aldehyde has been recommended !

figure (2).
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Figure 2. Chalcones by Claisen-Schmidt condensation

Chalcones are generally located in plants, vegetables, and fruits. They
have uses in preventing coronary heart ailment,  and they  also have  anti-microbial uses.
Chalcones are used as intermediates on the way to make extra complex molecules. Even
though the yield of the synthesis above changed intolow, the yield changed
into pure. Via implementing a few exceptional strategies, the yield may be stepped forward to
provide a very useful reaction”™**!.
Chalcones have many makes wuse of some ofwhich might be preventative of
microbial illnesses and coronary  heart sickness, however chalcones can alsobe used as
intermediates in the synthesis of extra complicated compounds. by using adding sodium
borohydride, methanol, and THF to 4-methoxy chalcone6, the carbonyl can be reduced to an
alcohol, whilst further treatment with  NBS  and  methyl cyanideresultsin 2, 4-
diphenyloxetane™ ™" This three-step artificial direction acquired excessive yields, and
the process changed into finished in a single day. The new mechanism of obtaining 2,4-

diphenyloxetane may also allow for more superior studies of this molecule and allow for new
scientific breakthroughs relating to this molecule "**™in figure 3.
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Figure3.Preparation of 4-methoxychalcones
2. Heckr reaction
Chalcones9 and different flavonoids can be organized via coupling an aryl vinyl ketone 7with an
aryl iodide 8 below Heck reaction situations figure (4) ***V1.

O
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Figure 4. Chalcones by Heck coupling.
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General Methods of Synthesis of Chalcones

Chalcones can be synthesis by the acid or base catalyzed aldol condensation of
acetophenonederivatives with aromatic aldehydes derivatives VXXV gueh as 2-
hydroxyacetophenone 10 react with benaldehyde 3in the presence of 0.1M NaOH to afford
chalcone11™**Vifigure(5).

CHO

OH OH
@ + Na2 Catalyst
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Figure S.

Another way 2" -hydroxyacetophenone 10and benzaldehyde3was carried out over a zinc oxide
used as metal oxide catalyst under solvent free conditions to give 2-hydroxychalcone
11figure(6).25*X],

OH
OH
C[ 0.IM NaOH
+
COCH;  CHO
"1 o

10 3

Figure 6.

2,4,5-trimethoxyacetophenonel2reacted with equimolar proportions of aromatic aldehydes3
supported by of 30 % alcoholic alkali at room temperature to give chalcones13figure(7).[XL].
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Figure 7.
Another methods when 4-acetyl-3-aryl-syndones 14subjected to grinding with many aryl

aldehydes 3in the presence of base as a catalyst under solvent free conditions to give
sydnonechalcones15™Figure(8).
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Figure 8.

2-Naphthylmethyl ketones 16condensed with aryl aldehydes derivatives3 in the presence of
NaOH under methanol as solvent yielded chalcones17ﬁgure(9).[XLH].

CHZ MeOH O
NaOH |

16 3

17

Figure9.
Chemical reactions ofchalcones
1. Oxidation ofchalcones: a-Algar-Fly oxidation of chalcones
Whilst the reaction of acetaminochalcones18with selenium dioxide gives 6- acetamino flavones
19, the response of acetaminochalcones with alkaline hydrogen peroxide deliver 6-
acetaminoflavonols 20 as the result of Algar-Flynn oxidation [*“'™. Moreover I,/ DMSO can
beused as oxidation reagent to synthesize flavones 125"V *Vifigure (10). Flavanone
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derivatives 21 are composed via refluxing 2'-hydroxy chalcones with glacial acetic acid
XVIfioure(10and 11).
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Figure.10. Oxidation of chalcones
b-Epoxidation of chalcones
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Figure.11. Oxidation of chalcones

The epoxidation of ethylenic corporations of herbal compounds including chromone, chalcone
and isoflavone with hydrogen peroxide happens very fastly and with excessive yield in 1-butyl-
three-methyl imidazoliumtetrafluoroborate ([bmim] BF,) 23[XLVH]ﬁgure 12.

Ra
H O /NaOH Ri~
bmlm BF4 o
o]

23

Figurel2. Oxidation reactions of chalcones

We record two collections of bis-chalcone derivatives24 (figurel3) in which the emission
efficiency also confirmed dramatic development after addition of the methoxy (OMe) moiety at
the significant phenyl ring. This research offers another way to improve the emission efficiency
of chalcone associated compounds apart from the usage of the complexation approach as
mentioned by way of D’Al’eo et al. X"V"figure(13).
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Figurel3.Synthesis of bis-chalcones

A series of novel f-mercapto carbonyl derivatives (3-(2-hydroxyethylthio)-1,3- diarylpropan-1-
one) (27a-i) had been prepared via the addition of 2-mercaptoethanol (26) to chalcones (25a-i)
within the presence of a catalytic amount of iodine (10 mol %) in CHzClz[XLLX]ﬁgure(M).

O
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Ar Ar’
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boe Ph 4-Cl-CgHy4
c Ph 4-CH;0-CgHy4
d e 4-Br-CgH, Ph
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f oo 4-CH3-CeHs  4-CHs-CoHy
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i 2-OH-CsH,4 2-thienyl
i e 2-thienyl 2-thienyl

Figure 14. Synthesis of 3-(2-hydroxyethylthio)-1,3-diarylpropan-1-one (27a-i)

Narwal et al. ™ synthesized a few pyrimidine derivatives via the respons of chalcones with

exceptional reagents to provide distinctive derivatives of pyrimidine29., and synthesis of
pyrazolone derivatives30fused with cyclohexenone and thioxo pyrimidine 31mono and twin via
chalcones as an intermediates U‘”ﬁgure(lS).
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Figure (15).
4,4'-Difluoro chalcone32was synthesized by using the base-catalyzed Claisen— Schmidt
condensation of 4- fluoroacetophenone and 4-fluorobenzaldehyde (figure 16)"

32

Figure (16).
Some functionalized derivatives of 4,4'-difluoro chalcone32 have been prepared by condensing it
with hydrazine derivatives, orthophenylenediamine, ammonium acetate/acetic acid, ethyl
cyanoacetate, malononitrile, acetylacetone, esters of acetoacetic acid, acetoacetanilde,
aminoguanidine hydrochloride, urea and thiourea™" " figure(17).

164



Amira A. ghoneim / Heterocyclic Letters Vol. 10| No.1|153-169| Nov-Jan|2020

o CH;CH,COOR
——

O OH

CH,COCH,CH; O O
—_—
F F

35

Figurel7. Synthesis of cyclohexsenone derivatives
We synthesized several heterocyclic compounds from (E)-2-benzylidenecyclohexanone36. That
was reacted with pyridine-2-amino 37,and also reacted with 4- ethylthiosemicarbazide followed
by cyclizationwith 2-bromo-1-p-tolyehanone!™ figure(18, 19).

=N
0 AN TEA N
<
=
AN N NH, X
36 Ph 37 38 'h
NHCH;
¢=s
NHNH,
NHCSNHCH, Fh
N F
H,C COCH,Br
+ - . S
X
N
Ph 40 \
39 41 CHj
Figure(18).
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Figure (19).

A chalcone45was prepared by the reaction of 1,4-diacetylbenzene with benzaldehyde. Reaction
of this chalcone withcynanothioacetamide/guanidine hydrochloride and malnonitrile in presence
of piperdene afforded the corresponding pyridine, pyrimidine,and pyrans derivatives in good
yields respectively. Further, bis-chalcone45 was cyclized to pyrazole analogs by using
thiosemicarbazide,semicarbazide and tertiarybutylcarbazate!"figure(20).

S
N Ne \ / CN
NH, NH HN
S S
46
NH
o NJLNH Ph Ph
2 2
/ N\
Ph—HC=HCOCOCOCH=CH—Ph . N>_\ / _<N
N N—
H,N NH,
45 4
Ph Ph
NC—\ d ),
H,N NH,
48
Figure (20).

A sequence of 2-(3-oxo0-1,3-diarylpropylthio) acetic acid derivatives (50a-1) have been organized
in excellent yields by the response of chalcone derivatives (25) with thioglycolic acid (49) and
KOH at 25°C. In vitro antibacterial sports of 3anl had been decided towards cultures of micro
organism and the biological conduct of those compounds become as compared with popular
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antibiotics. Syntheses of chalcone derivatives (lanl) had been performed through Claisenn-

Schmidt condensation V1!

0 0
)L\/\ KOH OH
A ——
At = TAr OH 2% 0C
49 Al
25
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Ar Ar Ar’
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.| O | W
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Figure (21).Synthesis of 2-(3-oxo0-1,3-diarylpropylthio)acetic acid derivatives.
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