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Introduction-

Chalcones, which are flavonoids and open-chain isoflavanoids that are found in a broad range of foods,
including soy-based products, vegetables, tea and fruits had garnered significant attention due to their intriguing
pharmacological propertiesl. The structurally most varied class of flavonoids are chalcones. They readily
undergo ring closure to produce a flavonoid framework, an isomericly important stage in the skeletal change of
chalcones. Chalcone is identified by its IUPAC designation, 1,3-diphenyl-2-propen-1-one. Chalcone's general
structure consists of three carbon atoms with an a,B-unsaturated carbonyl system connecting two aromatic
rings.Chalcone's inertness, low redox potential, electron transfer processes and—most importantly—its
potentially beneficial biological activities3 are the reasons for its 2. Because of their open-chain structure and
capacity for skeletal rearrangements, chalcones' chemistry has captivated organic pharmacists since the
prehistoric era. These compounds include pyrazoles6, indole, isoxazoles5, and azachalcones, which are
grounded chalcones. Among the best scaffolds available, chalcone had wide range of biological potencies, such
as anti-inflammatory14, anti-inflammatoryl7, anti-cardiovascularl6, antihypertensivel5, anti-maleriall3,
antifungalll, antimicrobiall2, anti-leishmaniall0, anticancer9, antioxidant8, and many more. Due to their
luminous qualities, chalcone materials are useful for a wide range of applications, including chemical probes,
fluorescent dyes and dye preservative. The potential uses of fluorescent materials, such as chemical probes and
electrochromic materials, have garnered significant interest.
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as an additive in dye-sensitized solar cells and notably in detection while developing novel
medications18.Studying some of the medicinally relevant properties of chalcones and their analogues is the goal
of assessment.

Essential therapeutic agents-

Due to their wide spectrum of medicinal properties and curative potential, chalcones and their analogues were
great importance of the field of pharmaceutical chemistry. Chalcones are an essential family of phytochemicals
that have garnered significant attention because of their broad range of biological activity, making them one of
the currently recognized therapeutic candidates. In the paper below, the several pharmacologically significant
characteristics of chalcones are summarized with an example.

Anticancer action-

Through the prevention of superoxide formation and lipid peroxidation, chalcones derived from natural or
synthetic sources shown potential efficacy against neoplasmic tissues in addition to antioxidant principles.
Chalcones that occur naturally include xanthohumol, licochalcone, and xanthoangelol, among others.
Licochalcone A (1) (LA), a chalcone present in the roots of chinese liquorice has been shown to possess a
number of biologically active qualities, including antiparasitic, antimalerial, and anti-proliferative qualities19
and 21. In PC-3 prostate cancer tissues that are androgen-independent and p53-null, LA stimulates growth
control and causes apoptosis in the infected cells 20 and 22. It has been proposed that Xanthohumol (2), a
valuable chalcone that was extracted from hop cones (Humulus lupulus L.), has a broad range of anticancer
properties that can kill various human cell lines that exhibit cancer by causing apoptosis in human cancer tissues
and preventing the infection from spreading 22 and 23. A chalcone extract of Angelica keiskei's stem cells,
xanthogelol (3) triggers apoptosis in tumor cells by starting caspase-3 in leukemia and malignant tumor
tissues24.
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Similar to chalcones found in nature, chalcones have enhanced anticancer properties when certain locations of
hydroxy, methoxy, and other substituents are added to the phenyl rings. However, some research has shown that
the anticancer activity is also altered by various substituents, such as dimethylamino and aryl/heteroaryl rings
that are either joined or substituted. It has been shown that indolyl chalcones with phenyl ring A substituted with
3,4,5-trimethoxy group (4) are effective against cells that cause pancreatitis 25. When 1-(N-methylindolyl)-3-
phenylpropenones (5) are methoxylated, Martel-Frachet and colleagues' synthetic version exhibits increased
anticancer efficacy against bladder cancer 26. Several 4-hydroxy coumarinyl chalcones were analyzed by Patel
and colleagues. Compound (6), which substitutes 2,3,4-trimethoxy in aryl ring B, was surprisingly more potent
and selective against breast cancer cell lines than cisplatin.27
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Antimicrobial activity-

This word refers to any biologically active substance that has the capacity to stop bacteria from growing,
prevent them from creating microbial clusters, and maybe even kill microorganisms. Chalcone has been
effectively utilized for many years as an anti-infective agent. Analysis demonstrates that the antibacterial
activity of chalcone (7) and its analogues (7 a and b) is increased to a larger degree following the introduction of
the sulfonamide moiety28, 29. Compounds (8a—e) were found to have excellent antibacterial action against M.
luteus and S. aureus bacteria. Comparing the p-bromo analogues (8c) to the previously identified fluconazole
(35) and another analogue (8d and e) with electron-donating groups attached, the former exhibits strong
antifungal activity against T. rubrum. In conclusion, we can state that the antibacterial activity of the medication
increases more when an electron-withdrawing group is inserted into the sulphonamide chalcone than when an
electron-donating group is inserted (8d and e).
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Anti-HIV Activity-

After successfully entering and replicating inside the host's body, HIV-1 is the primary cause of acquired
immunodeficiency syndrome, which is caused by the destruction of T-cells31.Nakagawa and colleagues isolated
a unique chalcone from the genus Desmos32. Many scientists are trying to create medications with strong anti-
HIV1 activity. It has been shown that a group of chalcone scaffolds, 9a and c, are dominant against HIV-1 at
lower concentrations and have been shown to be least lethal to healthy human tissues33.Additional research is
necessary to determine the potential mechanism of action.
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Antidiabetic activity:

Diabetes is a disease that is on the rise globally these days, and researchers are mercilessly working to find a
treatment that works. According to a research, a dosage of 100 mg/kg (39%) results in a larger dose-dependent
drop in blood glucose level (BGL) in (10)34. In comparison to pioglitazone and rosiglitazone (230 and 263
mg/dl, respectively), another study has demonstrated that the chalcone bearing electron withdrawing substituent,
i.e., halogens, hydroxy group at ortho position on aromatic ring of chalcone, have highest efficiency with
glucose medium concentration (210 to 236 mg/dl)(11).Chalcones with an iodo substituent at the aromatic ring's
meta position (12) demonstrated a much higher level of activity (238 mg/dl).35
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Anti-inflammatory activity:

Jantan and colleagues examined a number of 4-methlyamino ethanol substituted and methoxylated analogues of
chalcone(13). The analysis's findings subsequently demonstrated that the synthesized analogues were effectively
able to suppress the activity of inflammatory intermediaries, namely lipooxygenase (LOX) and cyclooxygenase
(COX). Among these many substances, one is designated as (E)-3- (4-((ethylamino)methyl)phenyl).Among
COX-1 and COX-2.37, -1-(5-methylfuran-2-yl)prop-2-en-1-one(14) was the most effective prohibitor. A
different investigation was conducted, and the result shown in group of chalcones based on methylated phenyl
(15 a-1) and coumarin (16 a-c) & (16'd-f) had superior inhibitory effect against the COX-2 enzyme and lower
nitric oxide generation.
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Methoxylated phenyl-based chalcones have been shown to have superior inhibitory and suppressive activities as
compared to their coumarin-based chalcone equivalents when compared collectively37.
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Current and Upcoming Developments:

Based on its adaptable actions against several syndrome types, chalcone continues to be an exceptional scaffold
for a variety of disease-oriented developments, even after decades of extensive study. Chalcone's
pharmacological potency is mostly determined by the substitutions made to its aromatic rings and the patterns of
those substitutions (Fig. 2). Based on a review of the literature, it is possible to improve the pharmacological
properties of chalcones by implementing three different strategies: altering the structure of both aromatic rings,
substituting aromatic rings with groups that donate electrons or withdraw electrons, or using heterocyclic
moiety, among others. The thorough study provided demonstrates that chalcone is an advantageous chemical for
future drug development efforts targeting various illnesses. This suggests that in the near future, chalcone-based
therapeutic agents with desired efficacy, selectivity and in-vivo potency will become available for clinical trial.

Reference:

Amy L., Alex C., Otto P. Synthesis and Bio-evaluation of Substituted Chalcones, Coumaranones and other
Flavonoids as anti-HIV agents.2016. Bioorganic & Medicinal Chemistry,24(12).2768-2776.

Antifungal activity of chalcone : A mechanistic study using various yeast strains.

arrests in androgenindependent PC-3 prostate cancer cells. 2004. Biochemical and Biophysical Research
Communications,322.263-270.

Askar F., Aldhalf Y., Jinzeel N., Ashraf G. Synthesis & Biological Evaluation of New Sulfonamide
Derivatives.2017.Research,15(3).01-09.

Chen M., Theander T., Christensen S., Hviid L., Zhai L., Kharazmil A. Licochalcone A, a new antimalarial
agent, inhibits in vitro growth of the human malaria parasite Plasmodium falciparum and protects mice from P.
yoelii infection.1994. Antimicrobial Agents and Chemotherapy,38.1470-1475.

Chen M., Zhai L., Christensen S., Theander T., Kharazmi A. Inhibition of fumarate reductase in Leishmania
major and L. donovani by Chalcones.2001.Journal of Antimicrobial Agents and Chemotherapy,45.2023-2029.
Chimenti F., Fioravanti R., Bolasco A., Chimenti P., Secci D., Rossi F., et al. Chalcones: A valid scaffold for
monoamine oxidases inhibitors.2009.Journal of Medicinal Chemistry, 52.2818-2824.

Da Costa R., Farias F., Maqueira L., Castanho Neto C., Carneiro L., Almeida J., Buarque C., Aucelio R.,
Limberger J. Synthesis, photophysical and electrochemical properties of novel D-n-D and D-n-A
triphenylamino-chalcones and B-arylchalcones. 2019. Journal of the Brazilian Chemical Society,30.81-89.
Downs L., Wolfe D., Schreiner P.Organic base-mediated condensation of pyridine- carboxaldehydes to
Azachalcones. 2005. Advanced Synthesis & Catalysis, 347.235-238.

Fu Y., Hsieh T., Guo J., Kunicki J., Lee M., Darzynkiewicz Z., et al. Licochalcone-A, a novel flavonoid isolated
from licorice root (Glycyrrhiza glabra), causes G2 and late-G1

Gaonkar S., Vignesh U. Synthesis and pharmacological properties of chalcones: a review. 2017. Research on
Chemical Intermediates,43.6043-6077.

Gupta S., Maurya P., Upadhyay A., Kushwaha P., Krishna S., Siddigi M., Sashidhara K., Banerjee D.Synthesis
and bio-evaluation of indole-chalcone based benzopyrans as


https://pubmed.ncbi.nlm.nih.gov/?term=Phanstiel%2BO%2B4th&cauthor_id=27161874

Snehal V. Dharandale and Vaishali D. Murade Earth Discipline (2023) ISSN 0000-0000 Online

Hsieh C., Hsieh T., El-Shazly M., Chuang D., Tsai Y., Yen C., Wu S., Wu Y., Chang F. Synthesis of chalcone
derivatives as potential anti-diabetic agents.2012. Bioorganic & Medicinal Chemistry.22(12).3912-3915.

Kumar D., Kumar N., Akamatsu K., Kusaka E., Harada H., Ito T. Synthesis and biological evaluation of
indolylchalcones as antitumor agents.2010. Bioorganic & Medicinal Chemistry Letters, 20.3916-3919.

Lust S., Vanhoecke B., Janssens A., Philippe J., Bracke M., Offner F. Xanthohumol kills B-chronic lymphocytic
leukemia cells by an apoptotic mechanism.2005.Molecular Nutrition and Food Research,49.844-850.

Mahapatra D., Asati V., Bharti S.Chalcones and their therapeutic targets for the management of diabetes:
structural and pharmacological perspectives. 2015. European Journal of Medicinal Chemistry,92.839-865.
Martel-Frachet V., Kadri M., Boumendjel A., Ronot X. Structural requirement of arylindolylpropenones as anti-
bladder carcinoma cells agents.2011.Bioorganic & Medicinal Chemistry, 19(20).6143-6148.

Miranda C., Stevens J., lvanov V., McCall M., Frei B., Deinzer M., et al Antioxidant and prooxidant actions of
prenylated and nonprenylated chalcones and flavanones in vitro. 2000.Journal of Agricultural and Food
Chemistry, 48(9).3876-84.

Mohammad A.4-[(1E)-3-(Substituted-phenyl)-3-oxopropl-en-1-yl]benzenesulfonamide: Design, computational,
synthesis, characterization and antibacterial assessment.2018. International Journal of Pharma Sciences and
Research,09. 35-41.

Nakagawa G., Lee K. Anti-AIDS Agents 68,The first total synthesis of a unique potent anti-HIV chalcone from
genus Desmos.2006.Tetrahedron Letters, 47.8263-8266.

New chalcone compound as a promising antileishmanial drug for an old neglected disease

Orlikova B., Tasdemir D., Golais F., Dicato M., Diederich M. Dietary chalcones with chemopreventive and
chemotherapeutic potential.2011.Genes and Nutrition,6(2). 125-47.

Pan L, Becker H, Gerhauser C. Xanthohumol induces apoptosis in cultured 40-16 human colon cancer cells by
activation of the death receptor and mitochondrial pathway. 2005.Molecular Nutrition and Food Research,
49:837-843.

Patel K., Karthikeyan C., Moorthy N., Trivedi P. Synthesis and cytotoxicity evaluation of some coumarinyl
chalcones. 2011.Letters in Drug Design & Discovery, 8(4).308-311.

Prakash O., Kumar A., Sadana A., Prakash R., Singh P., Claramunt M., Sanz D., Alkortac I., Elugero J.Study of
the reaction of chalcone analogues of dehydroacetic acid and o-amino thiophenol: synthesis and structure of 1,5-
benzothiazepines and 1,4-benzothiazepines. 2005.Tetrahedron,61.6642—-6651.

Prasad R., Rao L., Prasoona L., Murali K., Kumar R. Synthesis and antidepressant activity of some 1,3,5-
triphenyl-2-pyrazolines and 3-(2"-hydroxy naphthalene-1"-yl)-1,5-diphenyl- 2-pyrazolines. 2005.Bioorganic &
Medicinal Chemistry Letters,15.5030-5034.

promising antiligase and antiproliferative agents. 2018. European Journal of Medicinal Chemistry,143.981-996.
Rashid H., Xu Y., Ahmad N., Muhammad Y., Wang L. Promising anti-inflammatory effects of chalcones via
inhibition of cyclooxygenase, prostaglandin E2 , inducible NO synthase and nuclear factor k-B activities.2019.
Bioorganic & Medicinal Chemistry,87.335-365.

Semere K., Gebremedhin H., Kebede D. Design, Synthesis, Characterisation and in vivo Antidiabetic Activity
Evaluation of Some Chalcone Derivatives.2021. Drug Design, Development and Therapy.15.3119-3129.

Soha E., Amr S., Eman O., Dukhyun H., Gun-Do K., Rasha H. Design and synthesis of methoxyphenyl- and
coumarin-based chalcone derivatives as anti-inflammatory agents by inhibition of NO production and down-
regulation of NF-«xB in LPS-induced RAW264.7 macrophage cells. 2021.Bioorganic Chemistry,107.104630
Srinivasan B., Johnson T., Lad R., Xing C. Structure-activity relationship studies of chalcone leading to 3-
hydroxy-4,3,4°,5-tetramethoxychalcone and its analogues as potent nuclear factor kB inhibitors and their
anticancer activities. 2009.Journal of Medicinal Chemistry,52(22).7228-35.

Synthesis & anti-inflammatory activity of three nitro chalcones.

Synthesis and antimicrobial activity of novel chalcone derivatives

Synthesis, biological evaluation, QSAR analysis, and molecular docking of chalcone derivatives for antimalarial
activity.

Tabata K., Motani K., Takayanagi N., Nishimura R., Asami S., Kimura Y., et al. Xanthoangelol, a major
chalcone constituent of Angelica keiskei, induces apoptosis in neuroblastoma and leukemia
cells.2005.Biological and Pharmaceutical Bulletin, 28(8): 1404-1407.



Snehal V. Dharandale and Vaishali D. Murade Earth Discipline (2023) ISSN 0000-0000 Online

Won S., Liu C., Tsao L., Weng J., Ko H., Wang J., Lin C.Synthetic chalcones as potential anti-inflammatory
and cancer chemopreventive agents. 2005. European Journal of Medicinal Chemistry,40.103-112.

Zdzislawa N. A review of anti-infective and anti-inflammatory chalcones.2007.European Journal Of Medicinal
Chemistry,42(2).125-37.

Zhao Y., Jiang F., Liu P., Chen W., Yi K. Catechins containing a galloyl moiety as potential anti-HIV-1
compounds. 2012. Drug Discovery Today,17 (11-12).630-635.



