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ABSTRACT: Chalcones are naturally occurring compounds with a wide range
of biological activities along with an anticancer activity through various
mechanisms. It is also known as aromatic ketone, which creates a central core
for different essential biologically active compounds. The literature on
anticancer chalcones shows the use of various prolonged approaches like
structural manipulation and replacement of both aryl rings, molecular
hybridization by combination with other pharmacological important moieties to
enhance anticancer characteristics. Methoxy substitution on both the chalcones
A and B aryl rings based on their position in the aryl rings, usually affect
anticancer and other activities. Additionally, chalcones affect the anticancer
activity proven through the various categories of compounds. Hybrid chalcones
developed by chemically linking chalcones to other leading anticancer scaffolds
such as benzodiazepines, imidazole, benzothiazole have proved complementary
or intrinsic pharmacological behavior. This study summarizes the concerted
attempts made in the design and growth of anticancer chalcones reported in the
latest literature and also gives an overview of recently released patents.

INTRODUCTION:
Drug
discovery
is
conclusively targeting the intention of much natural
product chemistry and organic synthesis in
laboratories 1. A significant condition of the drug
development process is testing both synthesized,
and natural compounds for bioactivities that are
associated according to targeted diseases processes
2
. Cancer is a general term to characterize a number
of ailments or diseases that are described by the
uncontrolled expansion of cells resulting from the
interruption or dysfunction of regulatory signaling
pathways that are customarily under tight control 3.
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Cancer can transmit rapidly and infect other tissues
and organs, and different cancers are identified to
have unique characteristics 4. Cancer is one of the
most dangerous, fast-spreading diseases of the
present decade with a high mortality rate even in
developed countries 5. 90-95% of the cancers are
caused due to alternative lifestyle and behavioral
factors, and only 5-10% is genetically inherited.
Various factors lead to cancer include lack of
physical activity, tobacco, diet, obesity, infections,
ultraviolet radiation, stress, and environmental
pollutants 6. Fifty known carcinogens in tobacco
smoke, which include polycyclic aromatic
hydrocarbons and nitrosamines. In worldwide, all
cancer deaths, one in five, occur due to tobacco 7.
Around 30-35% of cancer deaths are related to diet,
obesity, and physical inactivity. High and beyond
limit body weight in the United States is related to
various cancers, and the same accounts for 14-20%
of all cancer deaths.
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Physical inactivity is also a major factor in cancer
risk due to its effect on body weight and negative
effects on the endocrine and immune systems 8.
The high diet also contributes to the induction of
cancer. Lesser fruits, whole grains, and vegetables
and higher processed or red meats in the diet are
other factors that are affected and associate with
various cancers 9. Infectious diseases are
contributing nearly 18% of cancer deaths
worldwide and it varies area wise such as 25% in
Africa and 10% in the developed world. In cancer
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development, different viruses also play a leading
role to such as human papillomavirus causes
cervical carcinoma, Epstein–Barr virus causes Bcell
lymphoproliferative
disease
and
nasopharyngeal carcinoma, Kaposi's sarcoma
herpes virus causes Kaposi's sarcoma and primary
effusion lymphomas, hepatitis B and hepatitis C
viruses cause hepatocellular carcinoma, and Human
T-cell leukemia virus-1causes T-cell leukemia’s 1013
.

FIG. 1: HETROCYCLIC CHALCONE

FIG. 2: BASIC STRICTURE OF CHALCONE WITH CELL CYCLE ARREST ACTION
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Chalcone is a universal term given to compounds
bearing the 1,3-diphenyl-2-propen-1-one framework, which is the most important class of
flavonoids in the whole plant kingdom 14.
Chalcones are the open-chain starting material for
the biosynthesis of flavonoids and isoflavonoids
and obtained primarily as polyphenolic compounds
in orange color, which is obtained from yellow 15.
As a concern to the structure, they possess openchain flavonoids containing the two aromatic rings
that are connected through three carbons having α,
β-unsaturated carbonyl system. Chalcones are
generously present in nature, starting from scrubs
or ferns to higher plants, and out of them are
polyhydroxylated in the aryl rings. In plants, the
enzyme chalcone isomerase catalyzes and plays an
important role for the conversion of chalcone to
corresponding (2S) flavanone in steriospecific
reaction. Chalcones and flavanones clarify that they
were frequently co-happens as natural products
because of close biogenetic and structural
relationship between them 16, 17.
Another name for chalcones is “anthochlor
pigments”, which are beneficial for identifying a
group of yellow pigments that turn red in the
presence of alkali 18. Chalcones are recognized as
the precursors of flavonoids and isoflavonoids 19
and are secondary metabolites of global plants that
show distinct biological activities 20. Chalcones are
famous intermediates for synthesizing and
manufacturing numerous heterocyclic compounds
21
like flavones, isoxazoles, pyrazoles, tetrahydro-2chromens 22-23 etc. Chalcones either natural or
synthetic are known to display several biological
activities 24. Outstanding initial work in the
synthesis of naturally occurring compounds and
was the first to provide the term chalcone 25, 26.
The compounds are having of chalcones as a base
evaluated for different biological activities such as
antimicrobial, 27 anti-inflammatory, 28 anti ulcerative,
29
antimalarial, 30 and anticancer 31, 32 activities. The
presence of a reactive α, β- unsaturated keto
function in chalcones is found to be important and
culpable for their biological activities 33.
Chalcones as Forerunner in Chemical Synthesis:
Chalcones are an adventurous precursor for the
synthesis of heterocyclic compounds. Chalcones
withstand cyclization reactions with various
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reagents to form diverse classes of heterocyclic
compounds extending from five-membered to
seven-membered
rings
containing
oxygen,
nitrogen, and sulfur heteroatoms 34. An extremely
reactive bielectrophilic ketovinyl chain condenses
with a variety of binucleophilic reagents takes
place in cyclization reaction to achieve a collection
of five-membered heterocyclic derivatives like
pyrazolines, phenylpyrazoline and isoxazole 35 sixmembered
heterocyclic
derivatives
like
aminopyrimidines and cyanopyridines 36 and 1,5benzodiazepines, 1,5-benzoxazepines, and 1,5bezothiazepines as concern to seven-membered
heterocyclic derivatives 37.
Naturally Occurring Chalcones: Naturally
occurring chalcone has been expressed to have
collective
and
numerous
biological
and
pharmacological activities. A study of the recent
literature acknowledges series of search for
naturally occurring chalcones with adequate
anticancer properties and an innovative mechanism
of action. Few examples of this class of chalcones
are xanthohumol, licochalcones, cardamonin,
butein, etc. 38

An oxygenated chalcone Licochalcone A (1) found
in the roots of the Chinese liquorice (Glycyrrhiza
uralensis), has been established to occupy various
bioactive properties like anti-parasitic, estrogenic,
antimalarial and antitumor activities 39, 40. LA was
also expressed to bring outgrowth control and
induction of apoptosis in androgen-independent
p53-null PC-3 prostate cancer cells 41-43.
A prenylated chalcone, Xanthohumol (2) isolated
and extracted from the hop cones (Humulus lupulus
L.) is advised to show broad-spectrum anticancer
properties against different types of human cancer
cells primarily through prevention of the induction
and generation of human cancer cell apoptosis 44-46.
A natural chalcone, Xanthoangelol (3), found in
stem exudates of Angelica keiskei, lead to apoptotic
cell death by activation of caspase-3 in
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neuroblastoma and leukemia cells over a
mechanism that does not involve Bax/Bcl-2 signal
transduction 47.
Another chalcone 4-hydroxyderricin (4), isolated
from roots of Angelica keiskei, also bring about
apoptotic cell death in leukemia cells (HL60) via
both the death receptor-mediated pathway and the
mitochondrial pathway by topoisomerase II
inhibition 48.

Broussochalcone A (9), Dimethylamino chalcones
(10) and Cardamonin (11) are other natural
chalcones that have been expressed to carry antiinflammatory and anticancer activities 53. A natural
chalcone 2-hydroxy-2, 3, 4,6-tetramethoxychalcone
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Stems of Rhus verniciflua contains a plant
polyphenol like Butein (3, 4, 2', 4'-tetrahydroxychalone) (5), has been shown to inhibit
human colon adenocarcinoma cell proliferation 49,
50
.
Kava extracts contain Flavokawain A, B, and C (68) have been exposed to occupy strong
antiproliferative and apoptotic effects in human
bladder cancer cells 51, 52.

(12) (HTMC), isolated a medicinal plant
Caesalpinia pulcherrima lead to potent in-vitro
cytotoxicity selectively against cell lines occurred
from human lung cancer. HTMC was found to
shown G1 phase cell-cycle arrest in A549 lung
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adenocarcinoma cells. Novel pyranochalcone (13)
isolated from Millettia pachycarpa, which
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exhibited strong cytotoxic effects against several
cancer cell lines 54.

Chalcone Synthesized with Heteroaryl Group:

Srinivas K. Kumar et al. synthesized series of
boronic-chalcone derivatives (14) and evaluated for
antitumor activity against human breast cancer cell
lines. The results expressed that as compared to
other known chalcones boronic chalcones are more
toxic to breast cancer cells 55. Paula Lorenzo et al.,
have obtained novel chalcones containing
adamantyl arotonoids (15) and tested their IKB
kinase β (IKKβ) activity, which leads to inhibits
cell growth and induces apoptosis in cancer cells 56.
Nakamura Chika et al., have synthesized and
reported fluorinated chalcones and tested antitumor
activity against human cancer cells. Compound
(16) was recorded as the most effective compound
57
. Aseries of 2’ hydroxy chalcone derivatives
containing thiazolodinone (TZD) (17) have been
synthesized and tested their peroxisome
proliferator-activated receptor-_ (PPAR-_) ligandbinding activities. Among chalconylidene-TZDs
derivatives compound 2’-hydroxy-5’-methoxychalconylidene-TZD exhibited potent peroxisome
proliferator-activated receptor- _ (PPAR- _) ligandbinding active 58. Nam Nguyen-Hai et al., have
synthesized and reported a series of 2', 5'-

dihydroxychalcones and tested for cytotoxicity
towards HUVEC. Out of them compounds (18)
exhibits the highest activity on HCT116 cells 59.
Hui Zhang et al., have been arranged and
synthesized, and their biological activities were
also tested as potential inhibitors of tubulin. These
compounds were evaluated and assayed for growthinhibitory activity against A549 and MCF-7 cell
lines in-vitro. Compound (19) expressed the better
potent antiproliferative activity against MCF-7 and
A549 cell lines with IC50 values of 0.03 and 0.95
μg/mL and shown the much more potent tubulin
inhibitory activity with IC50 of 1.42 μg/mL.
Docking simulation was carried out to insert
compound into the crystal structure of tubulin at
colchicines binding site to calculate the probable
binding model. On the basis of preliminary reports,
compound with strong inhibitory activity in tumor
growth may be a potential anticancer agent 60.
Wan et al., have synthesized isoxazol aryl chalcone
derivatives (20) as anticancer drugs and leads to
inhibiting proliferation of human lung cancer cells
61
.
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Lim et al., have synthesized methoxy chromenylchalcone derivative (21) as anticancer agent 62.
Solomon et al., comparative studied the antiproliferative activity in breast cancer cells. Within
aryl thiophenyl chalcones and aryl furanyl
chalcones 63 (22) Martel-Frachet et al., entrenched
1- (N- methylindolyl)- 3 phenylpropenones
especially methoxylated analogues (23) as effective
anticancer agents acting on bladder carcinoma cells
64
. Sashidhara et al., established, evaluated and
reported a series of coumarin-chalcone hybrids (24)
showed in-vitro cytotoxicity against a panel of four
human cancer cell lines and normal fibroblasts
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(NIH3T3) 65. Patel et al., tested a series of 4hydroxy coumarinyl chalcones (25) for anti-breast
cancer activity with the help of breast cancer cell
lines (MDA-MB231, MDAMB468, MCF7) and
one non-cancerous breast epithelial cell line
(184B5) 66. Gurkan-Alp et al., evaluated anticancer
properties and synthesized novel (E)-3-(5substituted- 1H-indol-3-yl)- 1-(5,5,8,8- tetramethyl5,6,7,8-tetrahydronaphthalen-2-yl)prop-2-en-1- one
derivatives (26), which merge both indole and
retinoid components in a chalcone structural
framework 67.
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Karthikeyan et al., evaluate a novel series of isatin
linked chalcones (27) incorporating pharmacophoric elements of isatins and chalcones was
expressed for anti-breast cancer activity 68.
Coumarins are a compelling class of compounds
enriched with broad-spectrum antitumor activities,
hence chalcones operating coumarinyl moiety as a
substitute for ring A or B have been expressed in
literature for anticancer properties. Sashidhara et
al., synthesized and tested a series of coumarinchalcone hybrids for their in-vitro cytotoxicity
against a panel of four human cancer cell lines and
normal fibroblasts (NIH3T3). Compound (28) led
to being the most promising in the series with 30fold more selectivity towards C33A (cervical
carcinoma) cells over normal fibroblast NIH3T3
cells with an IC50 value of 3.59 µM.A recent survey
shows 1,3-diphenyl propenone (29) to be potent
anti-angiogenic as compared to heteroaryl
chalcones 3- phenyl-1-thiophen-2-yl-propenone
(PhT2P) (30), 3-phenyl-1-thiophen-3-yl-propenone
(PhT3P) (31) and 1-furan-2-yl-3-phenyl-propenone
(FPhP) (32).
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Methoxylated chalcones bind to the tubulin
adequately like combretastatin and colchicines (33)
69
thus, it shows predominant anticancer activity
against different cancer cell lines. Reviews on these
methoxylated chalcones considered that the number
and the position of methoxy substituents on the
aromatic rings use to be critical for cytotoxicity.
The antimitotic effect of chalcones is dependent on
the substitutions at the B ring, generally in 2-, 4-,
and 6-positions. In dimethoxylated derivatives, the
methoxy groups should alternatively be linked to
carbons 2 and 6 in the B ring 70. However,
methoxylation at 3, 4, and 5th position of the B ring
is preferable in case of the trimethoxylated
chalcones, 3,4,5-trimethoxychalcones have been
found to exert prominent anticancer activity against
five distinct cancer cell lines (ACHN, Panc 1, Calu
1, H460 and HCT116). A novel series of biaryl
chalcones (34), which combines a basic chalcone
framework with a biphenyl moiety, has also led to
show significant NF-kB inhibitory activity and
cytotoxicity against a panel of cancer cell lines 71.
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A list of novel thiazolyl-chalcones was lead to
show potent growth inhibitory activity on four
human cancer cell lines (BGC-823, PC-3, NCIH460 and BEL-7402) 72. Two compounds (35 and
36) for in-vivo antitumor activity was tested in ICR
mice addressing sarcoma 180 tumors and the
reports shows that the compounds (35) and (36)
shows moderate in-vivo activity with 22-25%
tumor weight inhibition.
Solomon et al., evaluate antiproliferative activity
with a comparison between aryl thiophenyl
chalcones and aryl furanyl chalcones in breast
cancer cells 73. Their reports determined that the
thiophene chalcones definitely inhibit the
proliferation of MDA-MB231 and the furan
chalcones expressed potent antiproliferative
activity on MDA-MB468 breast cancer cells.
Compound (39) ((E)-1-(4-chlorophenyl)-3-(5-(4methoxyphenyl) furan-2-yl)prop-2-en-1-one) was
assured to be have most potent antiproliferative
activity.
A recent record by de Vasconcelos et al., designed
the cytotoxic and apoptotic effects of six chalcone
derivatives containing a thiophene ring on human
colon adenocarcinoma cells 74.
Chalcones, 3-(4-bromophenyl)-1-(thiophen-2- yl)
prop-2-en-1-one (37) and 3-(2-nitrophenyl)-1(thiophen-2- yl) prop-2-en-1-one (38) exerted
greater cytotoxicity as compared to other chalcones
in cell morphology, live/dead and MTT assays.
Also, compound (37) was also lead to exhibit
apoptosis in flow cytometry annexin V assay.
3,4,5-trimethoxy substitution on Indolyl chalcones
in phenyl ring A (40) were informed to show
significant cytotoxic activity against pancreatic
cancer cell lines 75. Rizvi et al., invented a series of
quinolyl-thienyl chalcones (41) as potential
VEGFR-2 kinase inhibitors on the basis of
structure-based virtual screening protocols 76. One
of the analyzed quinolyl-thienyl chalcones
expressed in-vitro VEGFR-2 kinase inhibitory
activity and inhibition of HUVEC proliferation at
nanomolar concentrations. 3-Phenylquinolinyl
chalcone derivatives with potent antiproliferative
activity evaluated on a panel of six cancer cell lines
were recorded by Tseng et al. 77 A new series of
isatin connected with the chalcones incorporating
pharmacophoric elements of isatins and chalcones
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were described for anti-breast cancer activity by
Karthikeyan et al. 78 Chalcones with imidazo[2,1-b]
pyridine/pyrimidines as ring B have been expressed
to possess promising anticancer activity against
NCI panel of cancer cells. More specifically,
compound (42), which is having a trifluoromethyl
substituent in ring B and a 3,4,5-trimethoxy
substitution in ring A shown good antiproliferative
potency at submicromolar concentrations against
colon, breast, leukemia, lung, melanoma and
ovarian cancer cells.
Two compounds in the series; (E)-3-(3-(4methoxyphenyl)quinolin-2-yl)-1-phenylprop-2-en1-one (43) and (E)-1-(5-bromothiophen-2-yl)-3-(3(4-methoxyphenyl) quinolin-2-yl)prop-2-en-1-one
(44) were lead to expressed most potent anticancer
activities 79. Abonia et al., recently synthesized and
designed a series of new quinoline- 2-one based
chalcones and their anticancer activity against NCI
panel of 60 different human tumor cell lines 80. Out
of nine synthesized derivatives, four screened for
anticancer activity (45-48) exerted the good
antiproliferative potency. A novel series of
quinoxaline derived chalcones expressed as
structurally analogous to selective PI3Kg inhibitor
AS605240 was recorded by Mielcke and coworkers against potent inhibitory activity on glioma
cell lines from human and rat origin (U-138 MG
and C6, respectively) 81. The reports of their study
concluded that four chalcones (49-52), which
contain methoxy groups at A-ring, show better
potency against glioma cells. Flow cytometry
review shows that the compound (50) produces
apoptosis in C6 cells by affecting G1 phase arrest.
Patented Chalcones with Active Moieties: As
noticeable from the recently reviewed literature,
chalcones, and its derivatives have been broadly
designed and studied for cytotoxic as well as
antiproliferative activity against many types of
cancer. This active growth of interest in the
anticancer potential of chalcones has been adopted
into many patents; in this current article study of
chalcones patented for anticancer activity through
various mechanisms.
Rose et al., patented few modified chalcones
(CHAL), including a covalent bonding portion
(COV) and an alternative linker portion (LIN) as
antimitotic agents 82. They presupposed that
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incorporating of a covalent bonding portion in the
chalcone moities either directly or with the help of
a linker will increases its tubulin binding affinity
and also avoiding multidrug resistance (MDR)
correlated with traditional antimitotic chalcones.
Thirty seven chalcones synthesized and designed
on the basis of introductory explanation were tested
for growth inhibitory activity against NCI 60 cell

line panel. After all, the growth inhibitory activity
was only admitted for three altered and modified
chalcones (CMAC-1 (53), CMAF-1 (54), 3-[3-(2chloroacryloyloxy)- 4- ethoxyphenyl]- 1- (3, 4, 5trimethoxyphenyl) propenone (55)). Out of these,
the chalcone CMAC-1 was lead to expressed and
showed potent growth inhibitory activity across the
collective cancer cell lines

Butler et al., patented and disclosed a series of 3,4methylenedioxy-substituted chalcones as potent
antiproliferative agents 83. The 3,4- methylenedioxy-substituted chalcones were challenged to
selectively obstruct the proliferation of tumor cells
indicating cytochrome P450 1B1 (CYP1B1)
enzyme with a comparatively lesser effect on
normal cells which do not show CYP1B1. These
chalcones were evaluated for cell growth inhibition
in a MTT assay against TCDD (Dioxin) induced

MCF-7 cells (expresses CYP1B1) and non-induced
MCF-7 cells. Cytotoxicity of compounds in noninduced MCF-7 cells corresponds to the
cytotoxicity of compounds against normal cells and
the cytotoxicity of compounds against TCDDinduced MCF-7 cells corresponds to the
cytotoxicity of compounds against real tumors that
show CYP1B1. The report of this assay expressed
that compound DMU-135 (56) is 65-fold more
toxic to tumor cells than to normal cells.
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In a US patent, Lin et al., reported on NTUB1 and
PC3 cell line some 2’,5’-dimethoxychalcone
derivatives with microtubule targeted anticancer
activity (tubuline polymerizing agent). The patent
reported 2 ', 5'- dimethoxychalcone derivatives
displayed by introduce a 2',5'-dimethoxy
substitution in aryl ring A and 4-carboxyl groupor
its derivatives in aryl ring B. Amongst the
compounds
developed
and
assessed
for
cytotoxicity, pyrrolidine ((57); IC50 = 1.26 and 0.53
μM) and N, Nisopropyl ((58); IC50 = 1.97 and 1.58
μM) substitution on R had important anticancer
activity as compound reference cisplatin (IC50s

3.27 and 4.56 μM) against NTUBI and PC3 cell
lines. Flow cytometric analysis of the effects of
these two compounds on the progression of the cell
cycle showed that these molecules led to phase G1
arrest accompanied with n rise in apoptotic cell
death in NTUB1 cells and phase S / G1 arrests
followed by an increase in apoptotic cells in PC3
cell lines respectively. In fact immune fluorescent
microscopic studies disclosed that compound (57)
(4-tetrahydro pyrrolyl carbamoyl-2',5'- dimethoxychalcone) caused the development of microtubule
bundles in NTUB1 cells and mimicked paclitaxel
impact 84.

Konieczny and his colleagues patented a sequence
of novel general structures of chalcone derivatives
(58) to (61) as cytotoxic agents that are helpful for
the therapy of neoplastic diseases 85. In an MTT
assay against A549, HCT-116 and HeLa cancer cell
lines more than 178 chalcone derivatives were
formulated and evaluated for in-vitro cytotoxic
activity, and the result indicated that several
compounds were cytototoxic to the cancer cell lines
analyzed at submicromolar to nanomolar

concentration. These compounds have been shown
to exert in-vivo anticancer activity in mice with
cancer line HCT116-luc2 in relation to in-vitro
cytotoxicity.
Kamal et al., of the Council of Scientific and
Industrial Research patented as prospective
anticancer agents a set of chalcones linked to
pyrrolo[2,1-c][1,4]benzodiazepine hybrids 86.
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The hybrid compounds were obtained synthetically
either by connecting substituted chalcone or
quinolinyl chalcone with pyrrolo[2,1-c][1,4]
benzodiazepines through the carbon chain linker.
They have been screened toward human tumor
cells obtained from cancer, ovarian, CNS, prostate.
The resulting information in-vitro suggested that 7methoxy-8-{n-[4-1-(2 or 4-substituted phenyl)- 3(4-hydroxy-3-methoxyphenyl)-2-propen-1-

one]alkyl}-oxy}-(11aS)-1,2,3, 11a-5H-pyrrolo[2,1c] [1,4] benzodiazepine-5-ones (62) exhibited
selective and powerful growth inhibition against
multiple cell lines of cancer compared to 7methoxy-8-{n[4-1-(3-methoxyphenyl)-1-(2,4-alkyl3- quinolyl)-2-propen-1-one]alkyl}-oxy}-(11aS)- 1,
2,3,11a-5H-pyrralo[2,1c][1,4]ben-zodiazepin-5-one
(63).

A series of patents by the same group synthesized
and evaluated imidazolone-chalcone derivatives,
(64) with auspicious anticancer activity. In this
patent design and establish innovative hybrid
chalcones with promising anticancer activity by
including chalcones and imidazolines (pharmacophores) which are common for antimitotic and
anticancer activities. Some compounds from
recorded imidazolone-chalcones shows significant
cytotoxic activity against fifty three human cancer
cell lines in a sulforhodamine B (SRB) assay 86.

Inducing a well-substituted phenyl/napthyl/
biphenyl or heteroaryl as ring “A” and substituted
imidazothiazole as ring “B” in the chalcone
scaffold. The imidazothiazole-chalcone hybrids
were evaluated against sixty human tumor cell lines
derived from nine cancer types (leukemia, nonsmall cell lung cancer, colon cancer, CNS cancer,
melanoma, ovarian cancer, renal cancer, prostate
cancer, and breast cancer) in an SRB assay as per
NCI protocol. Five among the 180 compounds
recorded in the patent exerted a wide spectrum of
activity against sixty cell lines in nine cell panels,
with GI50 value of < 9 µ M87 the synthesis and use
of
"B"
aminoalkyl
replaced
chalcones
(bushrachalcones) as an anticancer and antimalarial
agents was patented 88.

One more patent from the same group performed a
series of imidazothiazole-chalcone hybrids (65) as
potential anticancer agents. These synthesized
novel chalcones hybrids expressed by the structure
given.
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The bushra chalcones were assessed for
Plasmodium falsiparum parasite chloroquine
sensitive activity and the findings revealed that
some compounds had excellent antimalarial
activity (IC50 < 3 μM) against the parasite. In MTT
assay, the compounds cytotoxic activity was
screened against TK, UACC-62 and MCF-7 cell
lines. Busrachalcone (66) with piperidin-1-ylmethyl substitution at the phenyl ring B para
position was discovered and become a most
powerful with IC50 values against said cell lines.
Induce adiponectin manufacturing and helpful for
the therapy of circulatory illness, diabetes and
cancer has been shown to be a composition
containing extracts of Angelica keiskei consisting
of chalcone and isoflavones 89.
Researchers at the National University of
Gyeonsang and the National University Seoul have
created a technique for screening anticancer
compounds based on multiple biochemical
occurrence caused by TM4SF5 expression 90. They
revealed screening for the anticancer impact on
TM4SF5-expressing cells of a sequence of
chalcone comprising a sulfonyl (SO3-) or
sulfonamide (SO2NH-_ group. it has been shown
these chalcones represents antagosnistic activity
and ability for tumorigenesis mediated by
TM4SF5. A separate chalcone derivative TSAHC
(67) inhibited the activity of matrix metalloprotiens
(MMPs) and probably also showed antagonistic
activity by targeting the extracellular region of
TM4SF5. In-vivo research shown that TSAHC
reduces 88% tumor size without any poisonous
impacts.
A novel class of vinylogous chalcone derivatives
has been indicated for cancer treatment especially
malignant
tumor
hematological
disorders.
Researchers from the Medizinische Universitat
Wien identified a novel lead compound (68) with
encouraging potential for anticancer in their
attempts to improve the anticancer potential of
chalcones by current structural alteration with vitro
test to assesses their cytotoxic potential in various
cancer and non-cancer lines 91. The optimization of
lead compound (68) through comprehensive SAR
research led to extremely cytotoxic compound (69).
Both these compounds screened against cancer cell
lines like HUVEC, colon cancer and melanoma for
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antiproliferative activity. Lead Compound (68) was
discovered to inhibit the development of all cell
lines at nanomolar concentration where compound
(69) shows deep inhibitory growth (<50nM) against
SW80 and 518A2 cells. Studies of cell viability
using both these compounds on cancer cell lines
representing that compound (69) showed stronger
cytotoxicity. In addition these synthesized
compounds also assesses using the cell Titer-Blue
cell Viability Assay for their cytitoxic potential
against main acute lymphocytic cancer (CLL)
bacteria and co-culture model of CLL neurons and
stromal cells. The findings shows that compound
(68) and (69) given greater cytotoxicity against
both CLL models than control medicines
fludarabine and cyclophosphamide.
Chang and colleagues outlined the synthesis and
growth of fresh diamino-chalcone fluorescence dye
with prospective implementation as an embryonic
stem cell sample for cell imaging assessment for
different disorders 92.
National Taiwan University researchers outlined a
structure to inhibit xanthine oxidase that includes
an efficient quantity of Acacia species extracts 93.
Ethanolic extracts from different compounds of
Acacia confuse have been isolated with ethyl
acetate, n-butyl alcohol, and water in a liquid-liquid
mixture to produce ethyl acetate fraction, n-butyl
alcohol fraction and water fraction. Each sample
was further assessed for the inhibitory activity of
xanthine oxidase and findings shown that the
fraction of ethyl acetate had stronger inhibitory
activity of xanthine oxidase. Eight main
compounds mostly flavanoids (3, 7, 8, 3’, 4’-pentahydroxyflavone (Melanoxetin), 7, 8, 3’, 4’-tetrahydroxyflavone, 7, 8, 3’, 4’-tetrahydroxy- 3-methoxyflavone (Transilitin), 3, 7, 8, 3’-tetrahydroxy-4’methoxyflavone, 7, 8, 3’-trihydroxy-3, 4’-dimethoxyflavone, 7, 3’, 4’- trihydroxyflavone, 7, 3’, 4’trihydroxy-3-methoxyflavone and a chalcone (3, 4,
2’, 3’, 4’-pentahydroxy trans-chalcone (Okanin))
were separated from the ethyl acetate extract and
among them, melanoxetin (70) and okanin (71)
displayed powerful inhibitory activity on xanthine
oxidase greater than standard drug allopurinol.
CONCLUSION: The present study achieves that
the chalcones show a wide spectrum of activity
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against many kinds of cancer, even after three
decades of wide-ranging studies remains an
exciting scaffold for anticancer drug discovery. The
anticancer characteristics of chalcones are
primarily affected by the substitutions and their
patterns of two aryl rings of chalcone molecule.

2.

The literature on anticancer chalcones emphasizes
the use of the three-pronged approaches like
structural manipulations of both aryl rings,
replacement of aryl rings with heteroaryl scaffolds,
molecular hybridization by combination with other
pharmacological important scaffolds to enhances
anticancer characteristics. Methoxy combinations
on both phenyl rings i.e. A and B and their
attachment pattern principally cause the anticancer
activity exerted by simple chalcones. Heteroaryl
molecules, particularly indole, thiazoleor quinoline
as a ring A or B, seem to increase cytotoxic activity
of chalcones against various cancer cells.

5.

In addition, chalcones have been shown to exercise
cytotoxic activity against many cancer cells
through
various
mechanisms,
including
angiogenesis inhibition, cell cycle disruption,
apoptosis induction, cell cycle regulatory kinase
inhibition.

13.

All the studies submitted in this review show
chalcone as an advanced scaffold for cancerfocused drug discovery attempts. The review work
and patents published in the literature on anticancer
chalcone based only on educational and industrial
field. It seems expected that novel anticancer
chalcones wit required potency, specificity, and in
vivo efficacy will eventually arise in the coming
years for clinical, medical, and surgical use.

3.

4.

6.

7.
8.
9.

10.

11.
12.

14.

15.

16.

17.

18.

19.

ACKNOWLEDGEMENT: The author would like
to express my gratitude to the Principal, B. R.
Nahata College of Pharmacy, Mandsaur, Mandsaur
University, Mandsaur (MUM), Madhya Pradesh
and Shivaji University, Kolhapur (SUK) for
support to conduct this study.
CONFLICTS OF INTEREST: The author
declared that there is no conflict of interest.

20.
21.

22.

23.

REFERENCES:
24.
1.

Yamaguchi R and Perkins G: Deconstructing signaling
pathways in cancer for optimizing cancer combination
therapies. Int J Mol Sci 2017; 18(6): 1258.

International Journal of Pharmaceutical Sciences and Research

25.

Feng L, Yongli W, Dapeng L, Yilun C and Dou QP: Are we
seeing a resurgence in the use of natural products for new
drug discovery? Expert Opinion on Drug Discovery 2019;
14(5): 417-20.
Bauer A and Bronstrap M: Industrial natural product
chemistry for drug discovery and development. Natural
Product Reports 2014; 31: 35-60.
Cooper GM: The Cell: A Molecular approach.
The
development and causes of cancer, Sinauer Associates,
Sunderland, 2nd edition 2000.
Yi-Sheng, Zhao Z and Yang ZN: Risk factor and prevention
of Breast cancer. Int J Biol Sci 2017; 13(11): 1387-97.
Vineis P and Fecht D: Environment, Cancer and inequalitiesthe urgent need of prevention. Eur J of Cancer 2018; 103:
317-26.
Soliman M: Cancer causing chemicals, London 2018; 1-11.
Hruby A and Hu FB: The Epidermialogy of obesity: big
picture. Pharmacoeconomics 2015; 33(7): 673-89.
Norat T, Scoccianti C and Christine M: Europian code against
cancer. Diet and Cancer, Cancer Epidermialogy 2015; 39(1):
S56-S66.
Ferlay J, Colombet M, Soerjomataram I, Mathers C, Parkin
DM, Pineros M, Znaor A and Bray F: Estimating the global
cancer incidence and mortality in 2018: GLOBOCAN sources
and methods. Int J Cancer 2019; 144(8): 1941-53.
Schlom and Gulley: Vaccines as an Integral component of
cancer Immunotherapy. Washington 2018; 202: 737-00.
Mai UN, Haley CT and Tyring SK: Viral oncology: Molecular
Biology and Pathogenesis. J Clin Med 2017; 6(12): 111.
Chang Y, Moore PS and Weiss RA: Human oncogenic
viruses: Nature and Discovery. Philos Trans R Soc Lond B
Biol Sci 2017; 372(1732): 1471-2970.
Santos EL, Maia BHLNS and Ferriani AP: Flavonoids:
Classification, Biosynthesis and chemical ecology, Flavonoids
- From Biosynthesis to Human Health. Intech Open 2017;
(10): 5772-861.
Gomes MN, Muratov EN and Pereira M: Chalcone
Derivatives: Promising Starting Points for Drug Design.
Molecules 2017; 22(8): 1210.
Braune A, Engst W and Paul W: Elsinghorst, Chalcone
Isomerase from Eubacterium ramulus catalyzes the ring
contraction of flavanonols. J Bacteriol 2016; 198(21): 296574.
Rosa GP, Seca AML and Barreto MDC: Chalcones and
flavanones bearing hydroxyl and/or methoxyl groups:
synthesis and biological assessments. Appl Sci 2019; 2846(9):
2-17.
Dubey RK, Dixit and Arya S: Naturally occurring aurones and
chromones- a potential organic therapeutic agents improvising
nutritional security. Int J Inn Res Sci Eng Tech 2014; 3(1):
8141-48.
Chavan BB, Gadekar AS and Mehta PP: Synthesis and
medicinal significance of chalcones- a review. Asian Journal
of Biomedical and Pharmaceutical Sciences 2016; 6(56): 1-7.
Panche AN, Diwan AD and Chandra SR: Flavonoids: an
overview. J Nutr Sci 2016; 5: e47.
Hayat M, Abbas M and Munir F: Potential of plant flavonoids
in pharmaceutics and nutraceutics. J Biomol Biochem 2017;
1(1): 12-17.
Rosa GP, Seca AML and Barreto MDC: Chalcone: A
Valuable Scaffold Upgrading by Green Methods.ACS
Sustainable Chem. Eng 2017; 5(9): 7467-80.
Helio MT, Albuquerquea, Clementina MM, Santosab, Jose
AS, Cavaleiroa and AMS: Chalcones as Versatile Synthons
for the Synthesis of 5- and 6-membered Nitrogen
Heterocycles. Current Organic Chemistry 2014; 18(21): 275075.
Habib SI: Chemical and biological potential of chalcones as a
source of drug: a review. IJPPR Human 2018; 11(2): 104-18.
Zhang W and Sheng C: Chalcone: a privileged structure in
medicinal chemistry. Chem Rev 2017; 117(12): 7762-10.

2039

Alman et al., IJPSR, 2020; Vol. 11(5): 2027-2041.
26. Higgs J, Wasowski C and Marcos A: Chalcone derivatives:
synthesis, in-vitro and in-vivo evaluation of their anti-anxiety,
anti-depression and analgesic effects. Heliyon 2019; 5(3): 135.
27. Shakhatreh MAK, Al-Smadi ML and Khabour OF: Study of
the antibacterial and antifungal activities of synthetic benzyl
bromides, ketones, and corresponding chalcone derivatives.
Drug Des Devel Ther 2016; 10: 3653-60.
28. Jung JC, Lee Y and Min D: Practical synthesis of chalcone
derivatives and their biological activities .Molecules 2017;
22(11): 1872.
29. Diaz-Tielas C, Grana E and Reigosa MJ: Biological activities
and novel applications of chalcones .Planta daninha 2016;
34(3): 607-16.
30. Syahri J, Yuanita E and Nurohmah BA: Chalcone analogue as
potent anti-malarial compounds against Plasmodium
falciparum: Synthesis, biological evaluation, and docking
simulation study. Asian Pacific Journal of Tropical
Biomedicine 2017; 7(8): 675-79.
31. Bonakdar APS, Vafaei F and Farokhpour M: Synthesis and
anticancer activity assay of novel chalcone-sulfonamide
derivatives. Iran J Pharm Res 2017; 16(2): 565-68.
32. Gomes MN, Muratov EN and Pereira M: Chalcone
derivatives: promising starting points for drug design.
Molecules 2017; 22(8): 1210.
33. Verma S, Srivastava AK and Pantey OP: A review on
chalcones synthesis and their biological activity. Pharma
Tutor 2018; 6(2): 22-39.
34. Saha P and Anil K: Saikia Ene: cyclization reaction in
heterocycle synthesis. Org Biomol Chem 2018; 16: 2820-40.
35. Taylor AP, Robinson RP and Fobian YM: Modern advances
in heterocyclic chemistry in drug discovery. Org Biomol
Chem 2016; 14(28): 6611-37.
36. Yousif MNM, El-Sayed WA and Abbas HAS: Anticancer
activity of new substituted pyrimidines, their thioglycosides
and thiazolopyrimidine derivatives. Journal of Applied
Pharmaceutical Science 2017; 7(11): 021-032.
37. Shen D, Han J and Chen J: Mild and efficient one-pot
synthesis of 2-(perfluoroalkyl)indoles by means of sequential
michael-type addition and Pd(II)-Catalyzed CrossDehydrogenative Coupling (CDC) reaction.Org Lett 2015;
17(13): 3283-85.
38. Karthikeyan C, Moorthy NS and Ramasamy S: Advances in
chalcones with anticancer activities. Recent Pat Anticancer
Drug Discov 2015; 10(1): 97-115.
39. Zhang YJ, Gong HB and Zhu HL: A review of the comparison
of three medicinal licorices, based on the types and contents
about their components. J Chem Biol Pharm Chem 2018; 1(1):
1-6.
40. Chirumbolo S: Commentary: The antiviral and antimicrobial
activities of licorice, a widely-used Chinese herb. Front
Microbiol 2016; 7: 531.
41. Alimirah F, Panchanathan R and Chen J: Expression of
androgen receptor is negatively regulated by p531. Neoplasia
2007; 9(12): 1152-59.
42. Hernroth B, Holm I and Gondikas A: Manganese Inhibits
Viability of Prostate Cancer Cells. Anticancer Research
January 2018; 38(1): 137-145.
43. Cunningham D and You Z: In-vitro and in-vivo model
systems used in prostate cancer research. J Biol Methods
2015; 2(1): 1-28.
44. Jiang CH, Sun TL and Xiang DX: Anticancer activity and
mechanism of xanthohumol: a prenylated flavonoid from hops
(Humulus lupulus L.). Front Pharmacol 2018; 9: 530.
45. Dostalek P, Karabín M and Jelinek L: Hop Phytochemicals
and their potential role in metabolic syndrome prevention and
therapy. Molecules 2017; 22(10): 1761.
46. Karabın M, Hudcova T and Jelınek L: Biologically active
compounds from hops and prospects for their use.
Comprehensive Reviewsin Food Science and Food Safety
2016; 15: 542-67.

International Journal of Pharmaceutical Sciences and Research

E-ISSN: 0975-8232; P-ISSN: 2320-5148
47. Li Z, Zhang L and Gao M: Endoplasmic reticulum stress
triggers Xanthoangelol-induced protective autophagy via
activation of JNK/c-Jun Axis in hepatocellular carcinoma.
Journal of Experimental & Clinical Cancer Research 2019;
38(8): 1-16.
48. Suwito H, Hardiyanti HD and Haq KU: (E)-3-[3-(4Morpholinophenyl)acryloyl]-2H-chromen-2-one.
Molbank
2018; 4: 1-5.
49. Mendonca P, Ainsley Horton A and Bauer D: The inhibitory
effects of butein on cell proliferation and TNF-α-induced
CCL2 release in racially different triple negative breast cancer
cells. PLoS One 2019; 14(10): 1-19.
50. Yang PY, Hu DN and Kao YH: Butein induces apoptotic cell
death of human cervical cancer cells. Oncol Lett 2018; 16(5):
6615-23.
51. Leon-Gonzalez AJ, Acero N and Munoz-Mingarro D:
Chalcones as promising lead compounds on cancer therapy.
Current Medicinal Chemistry 2015; 22(30): 3407-25.
52. Break MK, Hossan MS, Khoo Y and Qazzaz ME: Discovery
of a highly active anticancer analogue of cardamonin that acts
as an inducer of caspase-dependent apoptosis and modulator
of the mTOR pathway. Fitoterapia 2018; 125: 161-73.
53. Zhuang C, Zhang W and Sheng C: Chalcone: a privileged
structure in medicinal chemistry. Chem Rev 2017; 117(12):
7762-10.
54. Erharuyi O, Adhikari A and Falodun A: Cytotoxic, Antiinflammatory, and leishmanicidal activities of diterpenes
isolated from the roots of Caesalpinia pulcherrima. Planta
Med 2017; 83(1-02): 104-10.
55. Kumar SK, Hager E, Pettit C, Gurulingappa H, Davidson NE
and Khan SR: Design, synthesis, and evaluation of novel
boronic-chalcone derivatives as antitumor agents: J Med
Chem 2003; 46(14): 2813-15.
56. Lorenzo P, Alvarez R and Ortiz MA: J Med Chem 2008;
51(17): 5431-40.
57. Chika N, Nobuhide K and Hideki M: Synthesis and biological
activities of fluorinated chalcone derivatives. Bioorg & Med
Chem 2002; 10(3): 699-06.
58. Jung SH, Park SY, Kim-Pak Y, Lee HK and Park KS:
Synthesis and PPAR-gamma ligand-binding activity of the
new series of 2'-hydroxychalcone and thiazolidinedione
derivatives. Chem Pharma Bull 2006; 54(3): 368-71.
59. Nam, Nguyen-Hai, Kim and Yong: Studies on chalcone. Eur J
Med Chem 2003; 382: 179-87.
60. Zhang H, Liu JJ, Sun J, Yang XH, Zhao TT, Lu X, Gong HB
and Zhu HL: Cytotoxicity of Selected Novel Chalcone
Derivatives on Human Breast, Lung and Hepatic Carcinoma
Cell Lines. Bioorganic & Medicinal Chemistry 2010; 321218.
61. Wan M, Xu L, Hua L, Li A and Li S: Synthesis and evaluation
of novel isoxazolylchalcones as potential anticancer agents.
Bioorganic Chemistry 2014; 54: 38-43.
62. Ho LY, Han LY, Su KD and Yeong SS: Chalcone-Coumarin
derivatives as potential anti-cancer drugs: an in-vitro and invivo investigation. Anticancer Agents Med Chem 2014; 14(7):
963-74.
63. Solomon VR and Lee H: Anti-breast cancer activity of
heteroarylchalcone derivatives. Biomed Pharmacother 2012;
66(3): 213-20.
64. Martel-Frachet V, Kadri M, Boumendjel A and Ronot X:
Structural requirement of arylindolyl propenones as antibladder carcinoma cells agents. Bioorg Med Chem 2011;
19(20): 6143-48.
65. Sashidhara KV, Kumar A, Kumar M, Sarkar J and Sinha S:
Synthesis and in-vitro evaluation of novel coumarin-chalcone
hybrids as potential anticancer agents. Bioorg Med Chem Lett
2010; 20(24): 7205-11.
66. Patel K, Karthikeyan C, Moorthy NSHN and Trivedi P:
Synthesis and cytotoxicity evaluation of some coumarinyl
chalcones. Lett Drug Des Discov 2011; 8(4): 308-11.

2040

Alman et al., IJPSR, 2020; Vol. 11(5): 2027-2041.
67. Gurkan-Alp AS, Mumcuoglu M, Andac CA, Dayanc E, CetinAtalay R and Buyukbingol E: Synthesis, anticancer activities
and Molecular modeling studies of novel indole retinoid
derivatives. Eur J Med Chem 2012; 58: 346-54.
68. Karthikeyan C, Solomon VR, Lee H and Trivedi P: Design,
synthesis and biological evaluation of some isatin-linked
chalcones as novel anti-breast cancer agents: A molecular
hybridization approach. Biomed Prevent Nutr 2013; 3: 32530.
69. Kong Y, Wang K, Edler MC, Hamel E, Mooberry SL and
Paige MA: A boronic acid chalcone analog of combretastatin
A-4 as a potent anti-proliferation agent. Bioorg Med Chem
2010; 18: 971-77.
70. Boumendjel A, Boccard J, Carrupt PA, Nicolle E, Blanc M
and Geze A: Antimitotic and antiproliferative activities of
chalcones: Forward structure-activity relationship. J Med
Chem 2008; 51: 2307-10.
71. Zuo Y, Yu Y, Wang S, Shao W, Zhou B and Lin L: Synthesis
and cytotoxicity evaluation of biaryl-based chalcones and
their potential in TNFα-induced nuclear factor-κB activation
inhibition. Eur J Med Chem 2012; 50: 393-04.
72. Shi HB, Zhang SJ, Ge QF, Guo DW, Cai CM and Hu WX:
Synthesis and anticancer evaluation of thiazolyl-chalcones.
Bioorg Med Chem Lett 2010; 20(22): 6555-59.
73. Solomon VR and Lee H. Anti-breast cancer activity of
heteroaryl chalcone derivatives. Biomed Pharmacother 2012;
66(3): 213-20.
74. De Vasconcelos A, Campos VF, Nedel F, Seixas FK,
Dellagostin OA and Smith KR: Cytotoxic and apoptotic
effects of chalcone derivatives of 2-acetyl thiophene on
human colon adenocarcinoma cells. Cell Biochem Funct
2013; 31(4): 289-97.
75. Kumar D, Kumar NM, Akamatsu K, Kusaka E, Harada H and
Ito T: Synthesis and biological evaluation of indolylchalcones
as antitumor agents. Bioorg Med Chem Lett 2010; 20: 391619.
76. Rizvi SU, Siddiqui HL, Nisar M, Khan N and Khan I:
Discovery
and
molecular
docking
of
quinolylthienylchalcones as anti-angiogenic agents targeting VEGFR2 tyrosine kinase. Bioorg Med Chem Lett 2012; 22(2): 94244.
77. Tseng CH, Chen YL, Hsu CY, Chen TC, Cheng CM and Tso
HC: Synthesis and anti-proliferative evaluation of 3phenylquinolinylchalcone derivatives against non-small cell
lung cancers and breast cancers. Eur J Med Chem 2013; 59:
274-82.
78. Karthikeyan C, Solomon VR, Lee H and Trivedi P: Design,
synthesis and biological evaluation of some isatin-linked
chalcones as novel anti-breast cancer agents: A molecular
hybridization approach. Biomed Prevent Nutr 2013; 3: 32530.
79. Kamal A, Reddy JS, Ramaiah MJ, Dastagiri D, Bharathi EV
and PremSagar MV: Design, synthesis and biological
evaluation
of
imidazopyridine/pyrimidine-chalcone
derivatives as potential anticancer agents. Med Chem Comm
2010; 1(5): 355-60.
80. Abonia R, Insuasty D, Castillo J, Insuasty B, Quiroga J and
Nogueras M: Synthesis of novel quinoline-2-one based
chalcones of potential anti-tumor activity. Eur J Med Chem
2012; 57: 29-40.

E-ISSN: 0975-8232; P-ISSN: 2320-5148
81. Mielcke TR, Mascarello A, Filippi-Chiela E, Zanin RF, Lenz
G and Leal PC: Activity of novel quinoxaline-derived
chalcones on in-vitro glioma cell proliferation. Eur J Med
Chem 2012; 48(0): 255-64.
82. Rose SD and Hartman RF: Modified chalcone compounds as
antimitotic agents. Arizona biomedical research commission,
Phoenix,AZ, United State Patent, US08,552,066 B2, 8 Oct,
2013.
83. Potter GA and Butler PC: 3,4-Methylenedioxy-substituted
chalcones as therapeutic agents International Application
Published Under The Patent Cooperation Treaty (PCT).
WO03/028713 A2, 10 April, 2003.
84. Lin CN, Tu HY, Huang AM, Hoar TC and Yang SC:
Synthesis
and
biological
evaluation
of
2’,5’dimethoxychalcone derivatives as microtubule-targeted
anticancer agents. Kaohsung Medical University, Kaohsiung
City (TW), United States Patent Application Publication.US
2011/0306775 A1, 15 Dec, 2011.
85. Konieczny M, Skladanowski A, Lemke K and Pieczykolan J:
Novel chalcone derivatives with cytotoxic activity.
International Application Published Under The Patent
Cooperation Treaty (PCT). WO 2011/009826 A2, 27 January,
2011.
86. Kamal A, Prasad BR, Reddy AM: Chalcone linked
pyrrolo[2,1-C][1,4]benzodiazepine hybrids as potential
anticancer agents and process for the preparation thereof.
United States Patent Appl. Publ. within the TVPP.
US20080921016, 31 Oct, 2008.
87. Kamal A, Gadupudi R, Gorre B, Paidakula R, Arutla V, Moku
B: Imidazolone chalcone derivatives as potential anticancer
agent and process for the preparation thereof. United States
Patent, Council of Scientific and Industrial Research,
(CSIR)New Delhi (IN).US 8,889,874 B2, 18Nov, 2014.
88. Van der Westhuizen JH, Eljaleel AEMN, Bonnet SL,
Wilhelm- Mouton A: Aminoalkyl substituted chalcones and
analogues and derivatives thereof. International Application
Published Under The Patent Cooperation Treaty (PCT).
PCT/IB2011/052396, 31 May, 2011.
89. Onoki H, Tawara K, Kudo Y: Composition containing
chalcone and isoflavone of Angelica keiske. JP2011/190245.
90. Park KH, Lee JW, Ryu YB, Ryu HW, Lee SA: Method for
screening anticancer compounds inhibiting function of
TM4SF5 and anticancer composition containing chalcone
compounds. Seoul National University University-Industry
Foundation.US13/482, 568, 29 May, 2012.
91. Erker T, Brunhofer G, Jager U, Vanura K, Dirsch V, Heib E:
Vinylogous chalcone
derivatives and their medical use.
International Application Published Under The Patent
Cooperation Treaty (PCT). WO2012/013725. 02 February,
2012.
92. Chang YT, Lee SC, Kang NY: Chalcone structure
fluorescence dye for embryonic stem
cell probe.
International Application Published Under The Patent
Cooperation Treaty (PCT), WO2012/026886. 01 March, 2012.
93. Chang ST, Tung YT: Use of acacia extracts and their
compounds on inhibition of xanthine oxidase. National
Taiwan University, Taipei (TW), United States Patent, US
8,414.936 B2, 9 April, 2013.

How to cite this article:
Alman AA, Daniel K and Killedar SG: Chalcone – promising entity for anticancer activity: an overview. Int J Pharm Sci & Res 2020;
11(5): 2027-41. doi: 10.13040/IJPSR.0975-8232.11(5).2027-41.
All © 2013 are reserved by International Journal of Pharmaceutical Sciences and Research. This Journal licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

This article can be downloaded to ANDROID OS based mobile. Scan QR Code using Code/Bar Scanner from your mobile. (Scanners are available on Google
Playstore)

International Journal of Pharmaceutical Sciences and Research

2041

