Available online at www.derpharmachemica.com

Scholars Research

\ Scholars Research Library FQ\«%;%_'I

N\ Y

l=w=

¥ De,.
N

Der Pharma Chemica, 2015, 7(12):210-218
(http://derpharmachemica.com/archive.html)

ISSN 0975-413X
CODEN (USA): PCHHAX

N-substituted (E)-4-arylidene isoquinoline-1,3-dione derivatives apotent
anticancer agents — Synthesis and molecular evaluais

Manikandan A. and Sivakumar A.*

School of Bio-Science and Technology, VIT Universfellore, Tamil Nadu, India

ABSTRACT

This article describes a two-step synthesis of4fa)ylidene isoquinoline-1,3-dione derivatives ahdir anticancer
effects. First, an intermediate N-aryl homophthadiewas synthesized using ZnO as the catalyst. Seeondw
modified synthesis of (E)-4-arylidene isoquinolind-dione derivatives in the presence of oxaliad&ni ethanol
(EtOH). The obtained products were characterized Ay IR, GC/MS,'H NMR, and *C NMR. Synthesized
isoquinoline derivatives 5a-h possesses significgtbtoxic activity against MCF-7 cell lines. Moldar docking
study results are disclosing the structure-activétymilarity of the synthesized compounds with amter
evaluations. IG, = SD values for the compounds 5g (3.57#0.54 pg/ml), 3tB89+0.82 pg/ml) and 5d
(4.4240.98ug/ml) were very close to the standargadobicin (3.3610.38 ug/ml). The mean percentagmbibition
for doxorubicin was 70.39£7.18, for our compounitisyas 33.1446.61 (5b) to 61.7548.22 (5g). At thelef study,
the necessity of in vivo animal model evaluatioas wnderstood and the same studies are progressirmgntly.

Keywords: Homophthalic acid; N-arylhomophthalimides; ZnOt@gxicity; FT-IR; Molecular docking

INTRODUCTION

Isoquinolines have demonstrated widespread bickbgactivities and constitute a large number of raly
occurring alkaloids. Fused isoquinolines were uagdnti-inflammatory, anti-pyretic, and anti-canegents. 2,3
Dihydroimidazo[2,1-aJisoquinolines have been reportto have antitumor activitj). Therapeutics like
antimicrobial, anticancer, anti-inflammatory, amiglant have been identified in many natural prosduict the
isoquinoline derivatives and-methyleney-butyrolactones as bioactive ingrediefit8. Tetrahydroisoquinolines
have been observed as major structural designsnvittke natural products and pharmaceutical compsumitich
are biologically activé€® In the preliminary evaluations, our compounds 5a&elle shown remarkable antioxidant
and anti-inflammatory activitie'%. Due to the inductive polarization of the carbomybup atp-position, the
carbonyl compounds ¢,p-unsaturated) play an vital role as intermediatesmany addition reactions of
nucleophiles® The antimalariaf’ anticancef>*¥! anti-inflammatory** antibacteridt® and antifung&® were
evidently reported fon,B-unsaturated ketone derivatives. The genotoxicitytagenicity, and an anticarcinogenic
effect toward cultured tumor cells were also obseR/ % Already, quite a few modifications have been maxe
counter the problems like reaction circumstancstlg@and poisonous reagents, poor yields and stusefactivity
of a,p-unsaturated carbonyl compour®We expect that isoquinolines associated wifitunsaturated carbonyl
compounds might possess remarkable biological iieBv Hence, the development of simple and efficimethod
for the synthesis of said compounds are importans€ientific community. To the best of our knowded we are
only the second, reporting the synthesis of N-sultetl (E)-4-arylidene isoquinoline-1,3-dione. N. Jeghatral.
(2012), reported theE)-4-arylidene isoquinoline-1,3-dione derivatives $gsized using piperidine as catak8tin
this study, we designed and synthesized the isotinén derivatives (E)-4-arylidene isoquinoline-1,3-diones)
targeted as anticancer drugs. The reaction metleHawve developed is simple and eco-friendly. Weswsing -
4F, -4CH, and -4Cl at coupled R position and -4CN, sGifd -4Br coupled at position. This R, tombination
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is totally different from the reported methéti thus all the final compounds achieved were newranel.Since the
compounds 5a-h were synthesized for the evaluatfarytotoxicity, the MTT ass&# was found as a sensitive,
guantitative and reliable colorimetric assay th&asures viability, proliferation and activationagflls. For then
silico studies, the Lamarckian Genetic Algorithm is thempry and promising method for conformations
searchin§® and AutoDock have been proved to be a valuabledapable of accurate prediction of the binding
conformations and binding energies of ligands witicromolecular target&:®

MATERIALS AND METHODS

Chemistry

All the chemicals employed in the synthesis werdabbratory grade. Solvents and reagents were coomig
available and purchased from sigma Aldrich and Asyathesis. The melting points were observed o&lahem
digital melting point apparatus. FT-IR spectra wéssued by SHIMADZU IR affinity 1 spectrometer with
anhydrous KBr pellets in the range of 4000—400'ctd NMR and™*C NMR spectra were registered in a Bruker
ADVANCE Il 400 spectrometer in CDghkolution using tetramethylsilane (TMS) as an iméistandard. GC-MS
was analyzed in GC model Clarus 680 and Mass Spreter Clarus 600 (El); Perkin Elmer, Inc., USA.

Synthesis of N-aryl homophthalimides (3a-c)

A mixture of homophthalic acid (1) and substitutgdlines (2) (1:1 ratio) in toluene, and 5 mol% Zm@re
amended to the suspension. The reaction mixturerefsced and the progress of the reaction was tored by
Thin Layer Chromatography (TLC). After the comptetiof the reaction, the catalyst was separatedlfogtion.
The solvent was removed under vacuum, and therudecreaction mixture was purified by silica geluwuoh
chromatography using ethyl acetate and n-hexan&ureixas an eluant. The obtained pale yellow saithmounds
(3a-c) were characterized by FT- IR, GC-MS,NMR and**C NMR.

Synthesis of (E)-4-arylidene isoquinoline-1,3-diorsederivatives (5a-h)

The general synthesis of compound 5a-h was achiaseshowed in the scheme 2. N-Substituted homolirniba
(3a-c) (0.001 mol) was dissolved in ethanol (10 rahy the aromatic aldehyde (4a-c) (0.001 mol) fedd by
oxalic acid (5 mmol) was added and the reactiontunixrefluxed for 5 hours. After cooling to roommigerature,
the solid, settled on the bottom was filtered arashed with 10 ml of ethanol and the solvent wapenaied in
vacuum. The obtained product was crystallized raeol and the purity was tested by TLC. The obthipale
yellow solid compounds (5a-h) were characterizeFBy{R, GC-MS,*H NMR,*C NMR.

In vitro Cytotoxicity studies:

Cell line Culture

Anticancer study was carried out using MCF-7 (Mgetii Cancer Foundation-7), a human breast candelineel
MCF-7 cells were cultured in Dulbecco's Modifiedgieas Medium (DMEM) supplemented with 10% Fetal Bev
Serum (FBS), (100U) 2@g/ml penicillin, and 10Qug/ml streptomycin and incubated at 37 °C in an aphere of
5% CQ. Normal breast (MCF-7) cells were cultured in hixture of DMEM and Ham's F12 medium with 20
mg/ml of epidermal growth factor (EGF), 1Q@g/ml cholera toxins, 0.01 mg/ml insulin and 5@@/ml
hydrocortisone, and 5% chelex treated horse setumi.of homogenized cell suspension was allowewhizrotiter
plate wells and kept in desiccator under 5%, @®@nosphere for bio-assay. Cells were observedhimeerted
microscope after 48 hours of incubation. 0.05 mthef drug was dissolved in 4.95 ml of DMSO to getaking
concentration of 1 mg/ml. Drug concentrations wétered using a 0.45 micron filter before bioassay

MTT Assay

The anticancer activity of compounds 5a-h on MCé&ells was determined by the MTT (3-(4, 5-dimethigtol-
2yl)-2, 5-diphenyl tetrazolium bromide) assay tlygotoxicity. Approximately 5000 cells were seeded96-well,
flat-bottom titer plates and incubated for 24, 4Bd 72 hours at 37 C in 5% CQ atmosphere. Different
concentrations of compounds 5a-h (50 — 500 pg/medevadded and incubated further for various timgogs.
After completion of incubation, the medium was rerd. The wells were washed with Phosphate Bufféutibm
(PBS). To this 100 pL of the working MTT dye in DMEmedia was added and incubated for 2 hours. MEisly
buffer (100 pL) was added and incubation continfeed! hrs more. The absorbance was measured anfs7&nd
the cell viability was calculated using the follogifarmula,

Cell viability (%) = Mean OD/Control OD x 100%
Molecular docking studies

Docking studies were performed by using Autododisiam 4.2.6 and Autodock Tools (ADT) version 1.56d the
Arguslab version 4.0.1. The structures of compouidsh) and the standard Doxorubicin were generasddyands
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using Chemdraw ultra 10.0 version of Cambridge ©rsity. Their 3D atomic coordinates were creatdéizing the
ACD/Labs — Chemsketch 12.0 software. Compound gétesewere cleaned and generated as the corresmgpndi
pdb. files using the Argus lab software. The three digienal crystal structure of the BRCT (BRCA1 candex
terminal) repeat region from the breast cancercistenl protein BRCAL (PDB id: 1IJNX) was retrievedm the
protein data bank (PDB) (Source: www.rcsh.org/pdbile receptor protein and ligands in the dockinglies were
treated using the united-atom approximation ang @allar hydrogens were added to the protein, antiném
united-atom partial charges were assigned. Unlgsywise specified, all waters were removed. ptkqtfiles for
protein and ligands preparation and grid box comativere completed using Graphical User Interfacsyam
AutoDock Tools (ADT). AutoGrid was used for the pagation of the grid map using a grid box. The giitk was
set to 60 x 60 x 60 xyz points with grid spacind@65 A and grid center was designated at dimess, y, and
z): 1.185, 0.964 and 2.865.

Ligands 5(a-h) were docked into the active siteshefcancer associated protein BRCAL. Crystal stracof the
BRCT repeat region from the breast cancer assaociatetein BRCA1 PDB ID: 1JNX was determined at A5
resolutions. The structure provides a basis to iptretthe structural consequences of uncharacterBRCAL

mutations. The results less than 2.0 A in positiooat-mean-square deviation (RMSD) was clusteoggther and
represented by the result of the most favorable érergy of binding. Statistical mechanical analysi the ligands
5(a-h) was analysed and the lowest binding endigpnd efficiency, RMSD and the inhibitory constdki) values
were extracted (Tabl8). Molecular interactions like hydrogen bondingr interaction andt-cation interaction
results were analysed and validated for structotigity.

Statistical analysis

All results were expressed as percentage decratiseaspect to control values and compared by cagANOVA
with Dunnett’s post test was performed. GraphPashPversion 6.07 for Windows, GraphPad Software, Sego
California USA, www.graphpad.com was used for statal analysis. A difference was considered stesiBy
significant if p<0.05. The 50% inhibitory concentration ¢ftwas calculated from the dose response curverdutai
by plotting percentage inhibition versasncentrations.

RESULTS AND DISCUSSION

Chemistry

Synthesis ofE-4-arylidene isoquinoline-1,3-dione derivatives

The E-4-arylidene isoquinoline-1,3-dione derivatives-B(awere obtained in good yields, as we reportelieed”,
by condensation of aromatic aldehydes (4a-c) Wi{phenylhomophthalimide (3a-c) in ethanol usingluxacid as
catalyst. Compounds 3a-c was achieved by heatmgre of homophthalic acid (1) and substitutediaes (2)
(1:1 ratio) in toluene and 5 mol% of ZnO. In orderconfirm the structure of the compounds (5a-h) haee
recorded NMR spectra for all the compounds in datge chloroform using Bruker Ascent 400 MHz spatigter.
Chemical shift values are reportedsdimotation of parts per million using tetramethydsi (TMS) as the standard.
In "H-NMR spectra of all protons in the range of 7.2868ppm. The anisotropic effect of the carbonyllesl in
even larger downfield shift on the H-8 signal. pibtons are aromatic in nature. The number of piots matching
with our expected products structure :{6-NMR spectra, we have got two different carborgéls. One is enone
carbonyl group and another one is the amide catlgyoup.
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Figure 1: Proposed mechanism for formation of sidgroduct 3a-c
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Figure 2: Proposed mechanism for formation of sidgroduct 5a-h

Carbonyl groups in all the compounds appeared énréimge of 162-165ppm. Since, the enone carbomylpgis
slightly shielded compared to amide carbonyl dueaigugation, the peak appeared in the downfieEm&ining all
aromatic carbons appeared in the range of 112-1M5fme number of carbonyl peaks was matching with o
expected products structure. Based on the infrARdand NMR studies, it was understood that4kerylidene
isoquinoline-1,3-dione derivatives 5(a-h) were fethin a trans configuration in all cases. Propasedhanisms of
compound 3a-c and 5a-h formation are shown in éiduand figure 2.

Anticancer studies

Determination of Cytotoxicity by MTT Assay

The human breast carcinoma cells (MCF-7) were iated with different doses (50 to 500 pg/ml) of connpds
5a-h to evaluate the anticancer activity. MCF-Tscelere seeded at a density of 1%&6lls/well in a 96-well plate
and grown for another 24 hours. After 24 hoursnafubation, cell viability was determined by the M&@3say and
the inhibitory percentage were calculated (TableClgmpounds 5a-h was able to inhibit the proliferatof the
cancer cells (MCF-7). I§ values indicate that some of the tested compouvele as active as doxorubicin.
Compounds 5g (3.57+0.54 pg/ml), 5h (3.89+0.82 pp/and 5d (4.42+0.98 pg/ml) were showed almost close
activity when compare with doxorubicin (3.36+0.38Yhile considering percentage inhibition, it was38%7.18
for doxorubicin. Among all the tested compoundssbgwed (61.75+8.22) comparable % inhibition toatokicin.
Rest of the compounds were showed a moderatetgciiVie least activity was found in 5b. None of denpounds
showed activity as like as or more to the standkmbrubicin.P-valuewas remarkably best for the compound 5g
(<0.0001) when comparing to the standard doxorol{izi0126).

Table 1. Inhibitory percentage results of MCF7 cellines*

Entry | % Inhibition Mean+SD| Rvalue | p-value | **IC 5, (ug/ml)
5a 45.56+7.28 0.9324 0.0076¢ 8.82+1.24
5b 33.14+6.61 0.9171 0.0104 10.32+2.54
5c 36.41+6.27 0.9251 0.0089 9.84+2.78
5d 49.81+9.25 0.9203 0.0098 4.42+0.98
5e 46.46+9.43 0.9551] 0.0041 10.01+2.81
5f 39.81+7.23 0.9235 0.0093 8.06+1.85
59 61.75+8.22 0.9978| <0.0001 3.57+0.54
5h 52.71+9.81 0.9725 0.0019 3.89+0.82

Std’ 70.39+7.18 0.9062 0.0126 3.36+0.38

“Standard-Doxorubicin, *Data were expressed as medb (n = 4), statistically significant differencese at P < 0.05, ** Data were expressed
as mean £SD (n =4).

Molecular docking analysis

Molecular docking studies of (E)-4-arylidene isawpline-1,3-diones derivatives were carried out tedict the
anticancer activity. Dogsit€” web server was employed to detect the binding @oek LINX which is the crystal
structure of the BRCT repeat region from the huimamast cancer associated protein BREAICrystal structure of
doxorubicin was used as the standard for dockirdyais. The binding free energy for 1IJNX was folnedween -
23.94 (5g) and -5.54 kcal/mol (5b) (Table 2). Thése energy values indicating that the newly sgsired
compounds had shown a fortunate selectivity towB&E€AL. The 2D view of protein—ligand interactioofsthe
best poses generated by 1JNX studied routineshasensin Figure4-6. All the top docked poses generated by each
docking routine exhibited well-established bondshwine or more amino acids in the binding pocket & X.
Different sets of hydrogen bonding interactionshvifte polar side chain residues Asnl1774, GIn18&L,1Z01 and
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Thr1773 were observed at distances within 2.6 #gahds 5a-h were showmn interactions (Non-covalent
interaction) whereas 5e, 5g and 5h did not showmamnyinteractionsa-effects have an important contribution to
biological systems since they provide a significamiount of binding enthalpg-=n interactions involvinge systems
are pivotal to protein-ligand recogniti6.

Table 3: Results of statistical mechanical analysfer 5(a-h)

Compounds| Binding Energy (kcal/mo]) Ligand Effiaign] RMSD A | Inhibitory Constank{)

5a -6.19 -0.23 0.95 28.96 uM

5b -5.54 -0.21 241 86.28 uM

5c -5.87 -0.21 8.03 49.59 uM

5d -18.64 -0.69 0.89 20.05 uM

5e -12.8 -0.47 6.60 21.60 fM

5f -17.9 -0.66 18.7 601.3 pM

5¢g -23.36 -0.87 1.70 7.480 aM

5h -19.78 -0.78 3.30 12.47 nM
Doxorubicin -20.01 -0.78 14.4 19.95uM

Report says that ionic interactions (Catiomteractions) can tune the pKa of nitrogenous-sit&ns by increasing
the abundance of the protonated form which hasiéadns for protein structure and functithhence, DNA bases
are able to participate in catianinteractiond® 33 |t was reported that approximately 25% of nitrogentaining
side chains Lys, Asn, GIn, and His were within d&n waals contact with aromatics and 50% of Argantact with
multiple aromatic residué¥’ Cations interactions were found between side chain residARG1835, LYS1702
and Ar-1, Ar-2, Ar-3 as they are within van der Wéagontact. Except 5b and 5e, all compounds wenadowith
cationqt interactions.

In this study, all ligand interactions with BRCAZJeme exactly found in the predicted binding pock&y(3). n-n
interaction,n-cation interaction and three H-Bonds (F4).was found for the standard doxorubicin whichhs
best among all docked compounds. Ligand efficiestoywing the action potential of the compounds Bg8{#) and
5h (-0.78) when compared with the standard (-O(F&). 5 and6).

redicted binding site Gy ;‘27&31’1 4 Byding cnergy : -19.78
i .Const l:’..47nM Lighnd Efficiency: -0.78

;W‘
e\

PDB ID: 1JNX

Figure 3: Predicted binding pocket for 1IJNX Figure 4: 1JNX-Doxorubiniinteraction

Binding Enery: -20.01
‘kidand Efficiency: -0.78

Tr-cation

interaW
- ) }(\s

H-Bond: 1.905A

RMSD : 1.702 A BindingEnergy : -23.36

Inh. Const: 7.48 aM LU Miciency : -0.87
Compound: Sg

Figure 5: 1JNX-Compound 5g interaction Figure 6: 1IJNX-compoundhSnteraction
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Figure 7a and 7b: Doxorubicin and compound 5h showg the interaction with the crucial residues in theactive site cleft. (Orange= Non-
ligand bond, Green line = H-Bond, Purple line = Ex¢rnal bonds, Brick red rays around amino acid resides and all atoms =
Hydrophobic interactions; Olive Green = H-bond labk, Brown = Hydrophobic residue, Red atom name = Liand atom names, Black
atom names = Non-ligand atoms, Blue atom names =dand residue names; Atoms — Red = Oxygen, Blue =tiigen, Black = Carbon,
Lime green = Chlorine)

Met1775

Prol776

Mol0

CE

The estimated inhibition constant ki)(value of 7.480 aM was found for the compound 5thvRMSD (Root-
Mean-Square Deviation) tolerance 1.7 A, but for atokicin theki value is 19.95 uM with RMSD 14.4 A
Doxorubicin shows perfect interaction with theaal residues in the active site cleft of 1JNX (Fig). H-Bonds
to Asnl1774, Thrl773 and Prol776 were found withlidend atoms N and O. Hydrophobic interactionsieen
these two atoms were found with the residues Mé&t1lGIn1779 and Leul780. Gly1656, lle1680, Serl6a® a
Thr1700 foud a hydrophobic interaction while Lys27fund a H-bond to the top ranked compound 5g. ().

Structure — activity similarity comparison

A structure activity similarity comparison with comercially available drugs was done in order tdarstand the
drug efficiency of our compounds. The structurahef proposed compounds 5a-h ( Sup Ei®) has three aryle
groups (Ar-1, Ar-2 and Ar-3), two carbonyl groupdaan enone (Fig8 and9). Docking results showed that all H-
bond were generated only from carbonyl groups prédantly with enone carbonyl group. H-bonds coudtphwith
the water solubility of the ligands. Facilitatirfiethalogen atoms results in more lipophilic and lsater-soluble of
a principle drug moleculé® So that, the halogen atoms are utilized to impymmetration through lipid membranes
and tissues. The compounds 5c and 5h were subsititvith —CN functional group at the C4 position.

Carbonyl guouﬁo /
Ar2| =
N\ Ar-2 |
R X
O o

R= 4F, 4CH3, 4C1

R1 R1=4Br, 4CH;, 4CN
Figure 8: Functional groups of 5a-h Figure 9: H-bonding sitCarbonyl groups

Fleminget al., 2010, reported that the presence of a nitrile grioas structural advances such as increased binding
efficiency®® Also, the occurrence of nitrile-included pharmaimls proves the biocompatibility of the nitrile
functionality™” Alogliptin (an anti-diabetic drug) having a cyangaing of a substituted quinazolinone (Fitf)

into a hydrophobic pocket augmented with hydrogending between the nitrile and an arginine resftfiave
found that the aforesaid point exactly matchinghwtie compounds 5c¢ and 5h, since their cyanoandigmwas

found withz-n interaction and H-bond.
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Erlotinib (Fig.11), a lung cancer drug, contains cyano group, hawesti to be effective in patients with or without
EGFR (Epidermal Growth Factor Receptor) mutatidng, appears to be more effective in patients wiGFR
mutations®* *°. Haloaryls are present in the compounds as fumationits except 5e. All compounds were found
with -r interaction,z-cation interaction and H-Bonds. For example, Liilat(Fig. 12) is a drug for breast cancer
and other solid tumours having haloa®tsWhen comparing the structure and function, compese-c, 5g and
5h are resembling with Lapatinip, a breast caneag.dWhich shows the need for vivo evaluations of these
compounds on breast cancer. In addition to thairafloxacin (Fig.13), contains C-F is used to treat a wide variety
of infections, including infections of bones andnjs, endocarditis, gastroenteritis, respiratogctrinfections,
cellulitis, urinary tract infections, prostatitenthrax, and chancroid.

o} g) /‘} I | ] OH
N)N\N wNH2 HN% HN
() J X

OMeO,S
Figure 10: Alogliptin substituted quinazoline Figure 12: Lapatinip Figure 13: Ciproflaxacin

Compounds 5a, 5b and 5c also having the Fluorin@esgunctional unit in the Ar-2 ring system whiokay have
same activity. Several drugs produced as C-Br baisislogical significanc&? Aryl groups Ar-1, Ar-2 and Ar-3
are mostly involving in all types of interactioriBaple4) like non-covalent cation-and hydrogen bonding (Fid).
n-interactions are a type of non-covalent interactibat involvesn systems. Catione interaction is also a
noncovalent molecular interaction between the fa#can electron-richt system (e.g. benzene, ethylene, acetylene)
and an adjacent cation (e.g’ LNa").**! From electrostatics (Coulomb's law), smaller aratenpositively charged
cations lead to larger electrostatic attractiomc8icationt interactions are predicted by electrostaticsolibfvs
that cations with larger charge density interacteratrongly withr systems. The major cation-interaction were
found with the Arg1699 and Lys1702 amino aciddess. Except compounds 5b, 5d and 5e, all compoweads
shown cations interactions. Except 5e, 5g and 5h, all compoumei® found withr-r interactions. We found that
the interactions of molecules and activity effidgrof in silico andin vitro were almost resembling each other and
the inevitability ofin vivo study for the compounds 5a-h was realized.

/\/m D

o
Figure 11: Erlotinip

Structure Activity Relationship

In order to explore Structure Activity RelationshiBAR) preliminarily, the compounds with differeatectron
withdrawing and electron releasing groups —Cl tetec withdrawing), -F (electron withdrawing) and HE
(electron donating) at R position (C16), -Br (eftenot withdrawing), -CH (electron donating) and —CN (electron
withdrawing) groups at Rposition (C21) of isoquinoline ring were synthesizand evaluated for antiproliferative
activity in MCF-7 cell lines. In the antiproliferaé activity, SAR study demonstrated a significardrease in the
potency of (E)-4-arylidene isoquinoline-1,3-dionderivatives that were substituted at C16-positi®) (ith
functional groups. Compounds 5gsh€SD = 3.57+0.54 uM with -Br and -GHjroups, 5h Igz£SD = 3.89+0.82 uM
with —Cl and —CN groups and 5ds4ESD = 4.42+0.98 uM with —CiHand -Br groups against MCF-7 cell lines
were found the most potent compounds. CompoundnBigsa exhibited potent antiproliferative activitiagainst
MCF-7 cell line, which was almost equally active emhcompared with doxorubicin #6SD = 3.36+0.38 uM).
Among all (C16) substituted compounds, 5bs#SD = 10.32+2.54 uM) and 5e (@&SD = 10.01+2.81 pM) with
R -F and -CH showed less activity as compared to 5d. SAR studased on 1§ values (Table2) showed that
compounds 5g and 5h were the most potent compovitts -Br and -CH groups in 5g and with —Cl and —CN
groups in 5h). Biological activity data suggestkdtta proper degree of electron density on isodjn@aing was
necessary to retain the activity of synthesizedmmumds.

CONCLUSION
In conclusion, (E)-4-arylidene isoquinoline-1,3+aéoderivatives (5a-h) were successfully synthesizepbod yield.

Compounds 5a-h was emerged as the anticancer agehts study. Compounds 5d, 5g and 5h were dygglahe
best antiproliferative effect against the MCF-7haman breast cancer cell line. A structure actigiyilarity
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comparison with commercially available drugs wamel in order to understand the drug efficiencyoaf
compounds. SAR study demonstrated a significamease in the potency of (E)-4-arylidene isoquirelin3-dione
derivatives that were substituted at C16 and C-@ditipn (R and R1) with different groups. With teegositive
results, we are currently proceedingvivo studies in animal models.
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