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ABSTRACT

The antiprostate cancer effect of Aurone analogues is revealed by inhibiting PRKACA in recent studies. PRKACA
is the catalytic subunit of cCAMP-dependent protein kinase A's alpha catalytic subunit. Overexpression of PRKACA
induces severe cancer in prostate cells and plays a crucial role in cell signalling for numerous cellular activities.
The compounds which inhibit PRKACA can be developed as anti-prostate cancer agents. Molecular docking
studies were used to generate a panel of Aurone analogues, which were then synthesised by an oxidative
cyclization of 2'-Hydroxy chalcones and their structures validated using several spectrometric methods.
Commercially available 1'-Hydroxy-2'-acetonaphthones were used to make the chalocones. The compounds were
then put through a series of pharmacological tests, including the MTT assay (PC-3 cells) and the DPPH assay. All
the compounds show cytotoxic activity against PC-3 (prostate cancer cells). The results demonstrated that the
compounds AU-F(2-(4-Fluorobenzylidene)  naphtho[1,2-b]  furan-3(2H)-one) and AU-T(2- (Thiophen-2-
ylmethylene) naphtha [1,b]furan3 (2H)one) with 1Cs, values of 37.4461 pg/ml and 49.8939 pg/ml have shown
better activity than the standard, Bicalutamide(1Cs0.55.72ug/ml). And the compound AU-A((2-(4-
Methoxybenzylidene) naphtho[1,2-b]furan3(2H)one) exhibits moderate activity with an 1Cs value of
65.8055ug/ml. and In addition, the molecular docking study by using PDB ID- 2GU8 revealed that the compound
AU-T(2-(Thiophen-2-ylmethylene) naphtha [1,b]furan3 (2H)one) have a high binding affinity for the PRKACA
subunit. Results of DPPH Assay shows that AU-F, AU-T and AU-A have better activity than standard Ascorbic
acid. The synthesized Aurone derivatives exhibit anti-cancer activity in different ratios. Among them the
compounds AU-F, AU-T and AU-A are worthy of further development as anti-prostate cancer agents.

KEYWORDS: Aurones, Naphthofuranones, DPPH Assay, PRKACA inhibition, Prostate Cancer, PC-3, MTT
Assay, 2°-Hydroxy chalcones.

INTRODUCTION

Aurones are heterocyclic chemicals found in nature that
belong to the flavonoid family. They are isomeric to
flavones and can be either natural or manufactured. The
molecule has two isomers, with (E) and (Z) orientations.
In position 2, the molecule comprises a benzofuran
element connected to a benzylidene. A chalcone-like
group in aurone is closed into a 5-membered ring rather
than the 6-membered ring found in flavonoids.

Figure 1: Basic structure of Aurone.
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Flavonoids are a wide family of plant-derived natural
compounds with a variety of biological activity. Aurones
serve a crucial function in the pigmentation of several
flowers and fruits, contributing]to the vivid yellow colour

of flowers in particular." Aurones have been

demonstrated to have anticancer, antioxidant,

antimicrobial,’>®  antidiabtic,”?  Xanthine  oxidase
[5.6]

inhibition, anti-inflammatory, anti-hormonal, anti-
fungal, anti-asthmatic, anti-obesity," anti-parasitic,
AchE Inhibitory activities,® and other biological
properties.

The goal of this research is to assess the anti-oxidant and
anticancer properties of various Aurone analogues. Free
radicals are created on a constant basis by normal or
pathological cell metabolism, and they play a significant
role in the immune system." There are various forms of
free radicals; reactive oxygen species [ROS] are those
that are produced from oxygen. The unregulated
production of reactive oxygen species (ROS) is linked to
the start of a variety of diseases, including cancer,
atherosclerosis, arthritis,  Parkinsonism,  cirrhosis,
Alzheimer's disease, and ischemic heart disease.***"]
The human body contains its own defense mechanism in
the form of enzymes, such as superoxide dismutase,
catalase and  glutathione  peroxidase  etc.'8*!
Antioxidants are compounds that protect against auto-
oxidation and minimize free radical damage. They
reduce the risk factors of chronic diseases like
cardiovascular disease and cancer.”” Antioxidants are
abundant in grains, fruits, and vegetables. Plant-based
antioxidants like vitamin C, vitamin E, carotenes, and
other carotenoids have been used as supplemental
antioxidants. Flavonoids, for example, are secondary
metabolites that aid in the protection of cells from free
radicals. Aurones are flavonoids-like chemicals that have
been shown in a number of studies to exhibit antioxidant
properties.”*? A panel of aurone analogues with a
Naphthofuranone ring were synthesised and their
antioxidant potential was assessed using the DPPH
Radical scavenging assay, followed by their anticancer
potential. Cancer, a leading cause of death in humans, is
receiving worldwide attention. Despite advances in our
understanding of the regulatory systems involved in the
beginning of cancer, current treatments are non-specific
and hazardous to patients, resulting in a variety of
adverse effects. According to the National Cancer
Registry Program (NCRP), there were 6,92,704 males
and 6, 95,693 women diagnosed with cancer in India in
2015. According to NCRP forecasts, there would be
8,71,756 men and 8,63,130 women diagnosed with
cancer in India by 2020.”% This highlights the need for
novel anticancer drugs that are less hazardous and more
effective. Aurones have been mentioned in several
papers as having the potential to be used in cancer
treatment. They block carcinogenesis by inhibiting P-gp
expression and Cyclin Dependant Kinases Tyrosinase
inhibition, HDAC inhibition, PRKACA inhibition, %3]
We developed a new family of Aurone analogues as
antiprostate cancer medicines in pursuit of new

anticancer drugs. We explain their design, synthesis,
characterisation, and anticancer potential against the PC-
3 (prostate cancer) cell line in this paper The antioxidant
activity of the produced compounds is further evaluated
using the DPPH Radical Scavenging Assay. A panel of
Aurone analoges were docked for their binding affinity
towards PRKACA, which is the alpha catalytic subunit
of cAMP-dependent protein kinase A and plays a key
role in cell signaling to carry out a variety of
physiological tasks. In prostate cells, overexpression of
PRKACA produces severe tumorigenesis.* Docking is
a method for predicting the binding orientation of small
molecule drug candidates to their protein targets, which
can then be used to estimate the small molecule’s affinity
and activity.***® As a result, docking is critical in the
rational design of medications. Molecular modelling
experiments were carried out on a Window s 7. Docking
investigations were carried out with the use of the
Schrodinger suite 2012, which included modules such as
Ligprep, Glide, and Prime. The RCSB protein data bank
provided the X-ray crystallographic 3D structure used in
this investigation. We analysed the binding affinity of
several Aurone analogues using the best suited X-ray
structures of PRKACA Subunit (PDB ID: 2GUS).

Experimenital

MATERIAL AND METHODS

Docking Studies

All compounds were docked into the binding site of the
PDB ID: 2GU8 (PRKACA) using Schrodinger's Grid-
Based Ligand Docking With Energetics (Glide) software
to test the docking settings."! It searches for beneficial
interactions between one or more normally tiny ligand
molecules and a typically bigger receptor molecule,
usually a protein, using grid-based ligand docking and
energetics. Glide has three docking precision levels: The
docking calculations were done first in HTVS mode,
then in SP and XP mode.E™ All of the molecules were
generated in Maestro using the Built module, and they
were all subjected to an exhaustive conformational
search using the OPLS-2005 force field, with a cut-off of
total conformational energy permissible compared to the
lowest-energy state.*”! Minimization cycles with default
values of 0.05 for the initial step size and 1.00 for the
maximum step size were used for conjugate gradient and
steepest descent minimizations. With default values of
10-7 and 0.001kcal/mol, respectively, both the energy
change and gradient criteria were used as convergence
criteria for the minimization.?”

The chemicals utilised in the synthesis were purchased
from Sigma Aldrich USA, NICE Chemicals Pvt Ltd,
Alfa aesar, and other suppliers. Melting point
determination, Thin layer chromatography, and other
spectrum analyses such as IR, 1H-NMR, C13-NMR
Spectroscopy, and Mass spectrometry were used to
confirm the characterisation of the anticipated structures
of the synthesised derivatives. The open-capillary tube
method was used to determine the melting points of all
the synthesised derivatives, and the results were
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uncorrected. TLC was checked on a regular basis for the
formation of compounds, and spots were visualised using
an lodine chamber. The IR spectra of all synthesised
compounds were documented using Bruker ATR
instruments, Al Shifa College of Pharmacy, 1H NMR,
and C13 NMR. The Brucker Avance Il 400 NMR
Spectrometer at the Sophisticated Analytical Instrument
Facility at the University of Punjab and the ESI-MS Q-
Tof Microwaters Mass Spectrometer at IIT Ropar were
used to record the spectra of all synthesised derivatives

OH ©O
AROMATIC

1-HYDROXY-2'-ACETONAPHTHONE ALDEHYDE

General Method Of  Synthesis For  2’-
Hydroxychalcone Derivatives®®

A equimolar quantity of 1'-Hydroxy-2'-acetonaphthone
was mixed with a KOH solution in ethanol, then an
equimolar quantity of substituted benzaldehydes was
added and thoroughly stirred. The reaction mixture was
neutralised with 0.1 N HCI after vigorous stirring to
facilitate precipitation, and it was kept in the refrigerator
for the entire night. The crude chalcones produced were

dried in the air and recrystallized with ethanol.
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General Method of Synthesis For Aurone reaction mixture was cooled before being put into ice

Analogues™

At room temperature, hydroxy chalcones (lequiv) were
added to a solution of mercuric acetate (lequiv) in
pyridine, and the mixture was stirred at 110°C. The

OH o
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Hydroxy chalcone derivativves

cold water and acidified with HCI (10% aqueous
solution)®! Using ethanol, the precipitated solid was
dried and recrystallized.>

/X
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Aurone derivatives

Hg(OAc),

Pyridine, 110°C

2-Benzylidenenaphtho [1, 2-b] furan -3(2H)-one (AU-B).
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Yield: 87.5%, mp-84-90°C, IR (viax); 1698 cm-1(C=0),
3109 cm-1(aromatic C=H), 1648 cm-1(aromatic C=C),
1019,1152,1195,1238 cm™ (C-O-C), *H-NMR (500MHz,
CDCly) Sppm; 6.994(S,1H,CH=C),7.446(dd,J= 7.5 Hz,
1H,ArH),7.502-7.532 (d, J= 7.5 Hz, 2H, ArH), 7.583(J=

8.5 Hz, ArH), 7.667.69(d, J= 7 Hz, 2H,ArH), 7.739(dd,
J= 5.5 Hz, 1H,ArH),8.008 8.023(d, J= 7.5 Hz, 2H,ArH),
3C NMR (500MHz) CDCly & ppm; 184.15, 166.16,
147.55, 138.35, 132.38, 131.74, 130.42, 130.08, 129.05,
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128.74, 127.16, 123.81, 121.95, 120.85, 119.16, 116.82,
113.67, ESI MS; m/z: 273.09 [M+1]+

2-(4-Methoxybenzylidene)naphtho[1,2-
b]furan3(2H)one (AU-A).

Yield:77.4%, mp-110-118°C, IR (Vina):1692cm™ (C=0),
3048 cm™ aromatic(C-H) stretching,1590 cm™ (C=C),
1013, 1108, 1174 cm™ (C-O-C),"H-NMR(CDClIs), dppm:
3. 90-3.926(S,3H,CH;) 6.99(S,1H,CH=C), 7.0417.059
(d, J= 9 Hz 2H,ArH),7.606(d, J= 8.5 Hz 1H,ArH),7.68(d,
J= 7 Hz 1H,ArH),7.7127.744(dd, J= 8 Hz
H,ArH),7.954(d, J= 8 Hz 1H,ArH), 7.990-8.008(d, J=
9Hz, 2H,ArH), 8.384(d, J= 8 Hz, 1H,ArH), *C NMR
(500MHz) CDCl; & ppm: 184.15, 165.52, 161.20,
146.54, 138.15, 133.60, 130.16, 128.70, 127.02, 125.11,
123.56,121.87, 120.89, 119.19, 117.09, 114.64, 113.89,
55.43, ESI MS; m/z: 303.10 [M+1]"

2-(4-Chlorobenzylidene)naphtho[1,2-B]furan-3(2H)-
one (AU-C).

F R
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&
Fan 7
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Yield: 65.7%, mp-148-156°C, IR (Vma): 1703 cm™
(C=0), 3061 cm™ aromatic (C-H) stretching, 1625 cm™
(C=C), 1092,1123,1176,1212 cm™ (C-O-C), 'H-NMR
(CDCly), & ppm: 6.95 (S,1H,CH=C), 7.484(d, J=7.92 Hz
1H, ArH),7.501(d, J= 8.52 Hz 1H,ArH),7.61(d, J= 1.28
Hz 1H,ArH), 7.63(d, J= 1.2 Hz 1H,ArH), 7.768(dd, J=
5.96 Hz 1H,ArH), 7.75(dd, J= 1.08 Hz 1H,ArH), 7.76(d,
J= 8.44 Hz 1H, ArH), 7.96(d, J= 5.04 Hz 2H,ArH),
8.38(d, J= 1.72 Hz 1H,ArH), *C NMR (500MHz) CDCl;
& ppm: 184.02, 166.09, 147.55, 138.35, 132.38, 131.74,
130.42, 130.08, 129.05, 128.74, 127.16, 123.81, 121.95,
120.85, 119.16, 116.82, 113.67, ESI MS; m/z: 307.02
[M+1]"

2-(4-Fluorobenzylidene)naphtho[1,2-b]furan-3(2H)-
one (AU-F).

Yield: 69.9%, mp-128-134°C, IR (vma): 1698cm™
(C=0), 3056 cm™ aromatic (C-H) stretching, 1622 cm™
(C=C), 1123,1178, 1206,1245 cm™ (C-O-C), ‘H-NMR
(CDCly), & ppm: 6.95 (S,1H,CH=C), 7.484(d, J= 7 Hz
1H, ArH),7.501(d, J= 5.5 Hz 1H,ArH),7.61(d, J= 5.5 Hz
1H,ArH), 7.63(d, J= 9 Hz 1H,ArH), 7.768(dd, J= 7 Hz
1H,ArH), 7.75(dd, J= 7.5 Hz 1H,ArH), 7.76(d, J= 8.5
Hz 1H, ArH), 7.96(d, J= 8 Hz 2H,ArH), 8.38(d, J= 8 Hz
1H,ArH), C NMR (500MHz) CDCl; & ppm: 184.29,
162.51, 137.40, 133.70, 133.63, 130.42, 130.05,
128.74,128.68, 127.41, 127.17, 125.93, 124.92, 124.45,
12.86, 121.82, 119.09, 118.32, 116.35, 112.28, ESI MS;
m/z: 291.08 [M+1]"

2-(Thiophen-2-
ylmethylene)naphtho[1,b]furan3(2H)one (AU-T).

Yield: 75.5%, mp-64-70°C, IR (vmg):1692 cm™ (C=0),
3063 cm™ aromatic (C-H) stretching, 1616 cm™ (C=C),
1077,1115,1169,1210cm™ (C-O-C), *H-NMR (CDCl), 5
ppm: 7.18 (S,1H,CH=C), 7.29(d, J= 8 Hz 1H), 7.50-
7.60(dd J= 75 Hz2H,ArH), 7.708(d, J= 3.5 Hz
1H,ArH), 7.711(d, J= 7 Hz 1HArH), 7.73-7.74(d, J= 1
Hz 2H,ArH), 7.94(d, J= 8 Hz 1H,S=CH), 8.405(d, J= 8
Hz 1H,ArH), *C NMR (500MHz) CDCl; § ppm: 184.19,
165.46, 146.00, 138.19, 135.72, 133.41, 132.13, 130.30,
128.63, 128.04, 127.15, 123.74, 122.05, 120.83, 119.09,
117.40, 107.62, ESI MS; m/z- 279.02 [M+1]"

2-(4-  Bromobenzylidene)naphtho[1,2-b]furan-3(2H)-
one (AU-R).

/
—, ,_»}"—Br

Yield: 66.7%, mp-136-146°C, IR (vma): 1680 cm™
(C=0), 3057 cm™ aromatic (C-H) stretching, 1622 cm™
(C=C), 1070,1116,1205,1250cm™ (C-O-C), 'H-NMR
(CDCly), & ppm: 6.877 (S,1H,CH=C),7.570(dd, J= 8 Hz
1H,ArH),7.612-7.629(d, J= 85 Hz 2H,ArH),7.696-
7.707(d, J= 45 Hz 2H,ArH), 7.717(dd, J= 6.5 Hz
1H,ArH), 7.824-7.841(d, J= 8.5 Hz 2H,ArH), 7.927(d,
J= 8 Hz 1H, ArH), 8.319(d, J= 8 Hz 1H,ArH), *C NMR
(500MHz) CDCl; & ppm: 184.06, 166.01, 147.69,
138.35, 132.89, 132.29, 131.29, 130.49, 128.75, 127.23,
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124.48, 123.96, 121.79, 120.70, 119.07, 116.08, 112.06,
ESI MS; m/z: 351 [M]*

2-(4-(benzyloxy)benzylidene)naphtho[1,2-b]furan-
3(2H)-one (AU-X).

—

i’ ,

y hy
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Yield: 67.8%, mp-154-162°C, IR (Vma): 1688 cm™
(C=0), 3053 cm™ aromatic (C-H) stretching, 1588 cm™
(C=C), 1108,1173,1245 cm™ (C-O-C), 'H-NMR
(CDCly), & ppm: 5.17(S2H, -CHy), 6.99
(S,1H,CH=C)7.10-7.12(d, J= 8.5 Hz 2H,ArH), 7.361(dd,
J=7 Hz 1H,ArH), 7.42-7.43(d, J= 7.5 Hz 2H,ArH), 7.46-
7.47(d, J= 7 Hz 2H,ArH), 7.6(dd, J= 8.5 Hz 1H,ArH),
7.68-7.69(dd, J= 6.5 Hz 2H,ArH), 7.72(dd, J= 8 Hz 1H,
ArH), 7.95(d, J= 8 Hz 1H,ArH), 7.98-8.003(d, J= 9 Hz
2H,ArH), 8.38(d, J= 8 Hz 1H,ArH), *C NMR (500MHz)
CDCl; 6 ppm: 184.05, 165.65, 160.35, 146.58, 138.15,
136.42, 133.61, 130.18, 128.72, 128.22, 12748, 127.03,
125.33, 121.88, 120.88, 119.18, 117.07, 115.52, 113.83,
70.14, ESI MS, m/z: 379.10 [M+1]"

Dpph Radical Scavenging Assay

A 0.2M DPPH solution in methanol was prepared, and
1.0 ml of this solution was added to different
concentrations of compound in ethanol (40, 120, 240,
360 g/mI)*°! The absorbance was measured at 517 nm 30
minutes later.*) A blank was prepared without adding
the compound. Ascorbic acid was employed as a
standard at various doses (40-360 g/ml). Higher free
radical scavenging activity is shown by a reaction
mixture with a lower absorbance value. The following
equation® was used to calculate the ability to scavenge
the DPPH radical: Compounds' antioxidant activity was
measured in terms of IC50 and compared to that of
standard Ascorbic acid."!

% Antiradical activity =
Control absorbance - Sample absorbance x 1004
Control absorbance

MTT Assay

DMEM medium containing 10% FBS was used to adjust
the cell count to 1.0x105 cells/ml after centrifugation®.
A diluted cell solution of 100ul (about 10,000 cells per
well) was added to each well of a 96 well flat bottom
micro titre plate. The cells were centrifuged and the
pellets were suspended in 100l of different test sample
quantities made in maintenance medium after 24 hours,
when the cell population was determined to be
adequate.? After that, the plates were incubated at 37°C
for 48 hours in a 5% CO, environment, with microscopic
examination and observations taken every 24 hours. The
plates were lightly shaken before being incubated at
37°C for 2 hours in a 5% CO, environment. The plates

were gently shaken to solubilize the formed formazan
after adding 100ul of DMSO/isopropanol. A microplate
reader was used to measure the absorbance at a
wavelength of 540nm.[* The percentage cell viability
was computed using the formula below, and the dose
response curves were used to generate the concentrations
of drug or test samples required to inhibit cell growth by
509%.1
% Cell

Mean OD of individual sample

x 10002

Viability=

Mean OD of control

RESULTS AND DISCUSSION

The seven compounds with the highest binding affinity
for PRKACA were chosen for synthesis based on
docking experiments. Table 1 displays the docking
scores of the seven compounds chosen. The compound
AU-T has a higher glide score (-8.028) than the others in
this group of seven compounds (AU-B to AU-X). AU-F
and AU-A were likewise found to have good docking
values.

Please see the examples of all types of References
Journal’s Reference

H. Matsumoto, S. Hara, N. Nagata and K. lkeda,
Heterocyclic, 41, 47 (1995)

Book Reference
M. Bodanszky and A. Bodanszky, The Practice of
Springer-Verlag,

Peptide  Synthesis,
p.78,91(1984).

New York,

Figure 6; 3D Structure of PRKACA Subunit.

Table 1: Docking Scores of different Aurone
analogues.
SL.NO | COMPOUND | GLIDE SCORE

1 AU-B -6.193

2 AU-A -7.129

3 AU-C -6.908

4 AU-F -7.434

5 AU-T -8.028

6 AU-R -6.904

7 AU-X -5.682
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The ligand interaction diagram of AU-T with PRKACA
is shown in Figure 2, which showed high binding
affinity with a docking score of -8.028.

The compounds were synthesised via an oxidative
cyclization of 2'-Hydroxy chalcones in the presence of
Mercuric acetate in pyridine, which vyielded seven
Aurone derivatives with strong binding affinity
(SCHEME 2). In the presence of KOH, 2'-Hydroxy

chalcones were prepared from  1'-Hydroxy-2'-
acetonaphthone and diverse aromatic aldehydes
(SCHEME 1).

All the synthesized compounds were evaluated for their
antioxidant and anticancer activities. The antioxidant

were assessed using a 2, 2-diphenyl-1-picrylhydrazyle
(DPPH) radical scavenging assay with Ascorbic acid as
the reference antioxidant. The IC 50 values were used to
conduct a comparative research. The DPPH radical is
scavenged from the antioxidants in this approach,
resulting in a drop in absorbance at 517 nm. The
absorbance obtained is used for calculating %inhibition
and the results are given in the Table 2. A comparison
on percentage DPPH Radical scavenging activity of
various Aurone analogues and standard Ascorbic acid
was depicted in the Figure 3

capabilities of the newly synthesized Aurone analogues

Table 2: % Inhibitory activity of different compounds.

Combound % INHIBITION
P 40 pug/ml | 120 pg/ml | 240 pg/ml | 360 pg/mi
Ascorbic acid 26.5 50.2 75 99.2
AU-B 33.5 43.2 65 83.4
AU-A 39.8 65.3 78.4 89.2
AU-C 22.3 45.6 71.4 87.5
AU-F 33.4 59.8 74.2 89.1
AU-T 35.2 67.6 76 90.2
AU-R 18.56 42 65.3 93.1
AU-X 21.1 51.86 81 92.6
% INHIBITION
100 ) _
‘“ W N hﬂ ﬂ N . .
50
- 4 120 pg/ml
o ..l.lh FIT N
Sma oL - oxx 240 pug/ml
§ ?): ?): ?): ?I ?): ?): ?): k360 pg/ml

Figure 3: Comparison o“'h percentage DPPH Radical scavenging activity of variou§ Aurone analogues with
standard Ascorbic acid.

The 1Cgovalues of each compound were calculated from
the graph and the results are given in the Table 3. A
comparison on ICsovalues of different Aurone analogues

and standard Ascorbic acid was depicted in the Figure 4.
Among the synthesized Aurone analogues compounds
AU-A, AU-T, and AU-F (64.9 pg/ml, 78.82 pg/ml,
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103.74pg/ml respectively) displayed a better radical
scavenging activity than the standard, Ascorbic
acid(133.001 pg/ml) and compound AU-X(137.50
pg/ml) has got a 50% inhibitory concentration
comparable to that of Ascorbic acid.

Table 3: 1Cx, Values of different compounds.

Compound | 1Cs (pg/ml)

Ascorbic acid 133.001
AU-B 150.66
AU-A 64.9
AU-C 156.92
AU-F 103.74
AU-T 78.82
AU-R 169.18
AU-X 137.50

Compounds AU-A, AU-T, and AU-F (64.9 g/ml, 78.82
g/ml, and 103.74 g/ml, respectively) displayed better
radical scavenging action than the reference, Ascorbic
acid(133.001 g/ml), and compound AU-X(137.50 g/ml)
had a 50% inhibitory concentration comparable to
Ascorbic acid.

Table 4: % Viability of different compounds.
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Figure 4: Comparison on ICsyvalues of different
Aurone analogues with standard Ascorbic acid.

The cytotoxicity studies were carried out on the PC-3
human prostate cancer cell line. The conventional MTT
test was used to evaluate cellular viability in the presence
and absence of experimental compounds.”¥ Table 4
shows the results of the cytotoxic potential of
synthesized Aurone analogues.

% Viability

COMPOUND 25ug/ml | 50 pg/ml | 100 pg/ml | 200 pg/ml
AU-B 68.12143 | 62.91428 | 58.61429 | 40.39286
AU-A 68.64286 | 44.06429 | 48.85712 | 34.37857
AU-C 80.52857 | 72.75 57.25714 | 50.02143
AU-F 70.10714 | 30.69286 | 20.07143 | 18.57138
AU-T 61.85714 | 49.64286 36.9 29.7
AU-R 83.49286 | 73.23571 | 72.29286 | 49.43571
AU-X 79.47857 | 78.16429 | 68.09286 | 46.30586

The ICg values of the compounds were calculated from
the graph and the results are given in Table 5
comparison of the ICs, values were depicted in the
Figure 5.

All the synthesized Aurone analogues show activity
towards the prostate cancer cells. The ICs, values of the
compounds compared with the 1Cs, value of standard
drug Bicalutamide. The results demonstrate that among
the synthesized Aurone analogues, AU-F (37.44ug/ml)

Table 5: 1Cx, values of different compounds.

and AU-T (49.89ug/ml) have better activity than the
standard and AU-A (65.80ug/ml) shows a moderate
activity comparable to the standard, Bicalutamide
(55.72ug/ml). The results also indicates that among the
halogenated derivatives, compound with fluorine at 4’-
position have better activity than the 4’-chloro and 4’-
bromo derivatives. Bicalutamide is an Non-steroidal
antiandrogen medication which is primarily used to treat
Prostate cancer.

Sl. No. | Sample Description | 1Cso pg/ml
1 AU-B 128.278
2 AU-A 65.80556
3 AU-C 188.4796
4 AU-F 37.4461
5 AU-T 49.89389
6 AU-R 263.9978
7 AU-X 117.7254
8 Bicalutamide 55.72
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Figure 5: comparison of the ICsqvalues in MTT Assay.

The molecular modeling helps to identify the
pharmacologically active species of Aurones and the
glide scores were in good agreement with the observed
IC50 values. In computational studies seven compounds
shows promising binding affinity with the PRKACA
subunit, among them three compounds (AU-F, AU-T and
AU-A) displayed comparatively better activity than the
others with a docking score of -8.028, -7.434 and -7.129
respectively. The seven compounds were selected for the
synthesis. All the compounds were synthesized from 1°-
Hydroxy-2’-acetonaphthones and various aldehydes such
as Benzaldehyde (AU-B), 4- Methoxybenzaldehyde
(AU-A), 4-Clorobenzaldehyde (AU-C), 4-
Fluorobenzaldehyde  (AU-F), and  2-Thiophene
carboxaldehyde (AU-T), 4- Bromobezaldehyde (AU-R),
4-Benzyloxy benzaldehyde (AU-X) by a twostep
reaction and all the compounds obtained as yellow
colored solid in good yield(65.7-87.5%).
Characterization of Aurone analogues confirms the
anticipated structures of the synthesized Aurone
analogues. All reactions were routinely monitored by
TLC and spots were visualized by lodine and Melting
point of the compounds was recorded by using open
capillary tube method. The IR spectra showed
absorption bands ranges from 1688-1703 cm-1C=0
Stretching), 3053-3063 cm-1 (Aromatic CH), 1588-1625
cm-1 (C=C), 1070- 1250 cm-1 (C-O-C) thereby
confirming the presence of C=0, C-O-C and C=C
linkages in synthesized compounds. 1H NMR spectra of
all analogues showed chemical shift in the range of
6.887- 7.18ppm (s, 1H) CH=C, 7.10-8.405ppm
(multiplicity of relative number of different proton of
benzene ring), confirm the structure of synthesized
Aurone analogues. The 13C NMR spectra of all the
compounds ranges from 184.02-184.39ppm (C=0),
107.62-113.89ppm (=CH) and 137.40-147.69ppm (C=)
establishing the formation of desired compounds. Mass
spectrometric results were confirmed the molecular
weight of the synthesized Aurone analogues. All the
analogues of Aurones displayed promising antioxidant
activity with the 1C50 values in the range of 64.9-169.18
pg/ml. The results of DPPH Assay demonstrates that
compounds AU-F, AU-T and AU-A with IC50 values
64.9 ug/ml, 78.82 pug/ml, 103.74ug/ml respectively have
better antioxidant potential than the standard and AU-X
(133.001 pg/ml) shows a moderate activity as compared
to the standard, Ascorbic acid (137.50 pg/ml). The
synthesized Aurone analogues displayed promising
anticancer activity in MTT Assay with 50% inhibitory
concentration ranges from 37.44-263.9 pg/ml. The

compounds AU-F(37.44ug/ml) and AU-T(49.89ug/ml)
exhibited more potent activity against PC-3 Cell line and
AU-A(65.80ug/ml) shows a moderate activity as
compared to the standard, Bicalutamide(55.72ug/ml)
which is a non-steroidal antiandrogen drug primarily
used for treatment of Prostate cancer. The two most
active Aurones (AU-F and AU-T) are structures
synthesized from 4-Fluoro benzaldehyde and 2-
Thiophene carboxaldehyde. Among the halogenated
derivatives of Aurones the activity was observed as F>
Cl >Br.

CONCLUSION

In search of new anticancer agents we synthesized
different Aurone analogues containing naphthofuranone
ring as PRKACA inhibitors was synthesized from
commercially available 1’-Hydroxy-2’-acetonaphthones
and evaluated the cytotoxic activity against PC-3
(prostate cancer cells) and from the results we can
conclude that the synthesized Aurone analogues have
better antioxidant and antiprostate cancer activities.
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