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ABSTRACT

Thiazole and thiazolidene derivatives of p-hydren#ohydrazide were found having anti cancer agtivithese
compounds were showed the inhibitory effect agaiasbus cancerous cell lines. An attempt was nmadand the
correlation in these anticancer agents as epidergralvth factor receptor (EGFR): tyrosine kinasebibitors. N'-
[4-(4-substituted-phenyl)-3-(substituted-phenyB-fhiazol-2(3H)-ylidene]-4-hydroxybenzohydrazide mgmunds
(I-1V) and N'-[3-(substituted-phenyl)-4-oxo-1,3dRolidin-2-ylidene]-4-hydroxybenzohydrazide computsun(V-
VIII) were used in the docking study. Compoundsewevaluated in terms of GScore, Dockscore, H-bandin
interactions, electrostatic interactions. In theclimg study with receptor 1M17, the numbers of Hebimteractions
showed crucial role in relation with activity. Atasdard drug was compared with the compounds (IN-\this
showed good H-bond interactions and correlated witkir anticancer activity.
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INTRODUCTION

The dramatically rising prevalence of cancer ingihst few years has become a serious health caloéepr. Cancer
is uncontrolled growth of abnormal cells in the po@ancerous cell are malignant cells. Normal owlltiply when
the body needs them & die when the body does ned tieem. Cancer appears to when the growth ofircéhie
body is out of control. The rationale for targetithg epidermal growth factor receptor (EGFR) fanfidy cancer
therapy is compelling. These receptors are fredpener expressed in human tumors. It is seen veudfiamily of
tyrosine kinases was blocked by ligand binding,vented activation of the receptor, and were foumchave
antiproliferative effects.[1,2] Increasing knowledgf the EGFR subfamily of tyrosine kinases andheir role in
the initiation and progression of various cancers, fin recent years, provided the impetus for stamlial research
effort aimed at developing new anticancer compoli8¢

MATERIALS AND METHODS

Data set:

The compounds p-hydroxybenzohydrazide were seldntedliterature [6]. As they were found as promgsiactive
moieties for anticancer activity. Five compoundsevselected for this study. These five compound® sbowed
anticancer activity against colon cancer, melandmaast cancer and non-small lung cancer. Theaant@r activity
was done at National Cancer Institute (NCI) Devaleptal Therapeutic Program (www.dtp.nci.nih.gov) tfee in
vitro cell lines.[7-9] Anticancer assays were peried according to the US, NCI protocol. The prestéumtly aim is
to evaluate the biologically active compounds irmparison to standard anticancer drug, in terms aukithg
study.[10,11]
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N'-[4-(4-substitutedphenyl)-3-(substitutedphenyl)- N'"-[3-(substitutedphenyl)-4-oxo-1,3-
1,3-thiazol-2(3H)-ylidene]-4- thiazolidin-2-ylidene]-4-
hydroxybenzohydrazide hydroxybenzohydrazide
Compd. R R? Compd. R
[ 2,4-Cl C6H4 4-Cl % 4-Cl CiHs
[ 2,4-OCH3 C6H4 4-Cl Vi 2,4-Cl GeHs
1] 2,4-OCH3 C6H4 4-CH3 Wil 3,4-Cl CeHs
\Y 2,4-OCH3 C6H4 4-OCH3 vill 3,5-Cl CgHs

Docking study
The molecular docking tool, Glide (Schrodinger 1htS.A.) software was used for ligand docking stsdin,
(1M17) tyrosine kinase inhibitors with (PDB) sitaving enzyme transferase bind with ligand ErlotidiB-14].

Molecular docking protocol

All the docking calculations were performed usirgiahdard precision (SP) and extra precision” (X@Bdenof
Glide 8.5 program; Schrodinger LLC and the 2005l@nmentation of OPLS_2005 force field.[15] The bmglsite,
for which the various energy grids were calculaaed stored, was defined in terms of two concertuiges; the
bounding box, which was contained the center of argeptable ligand pose, and the enclosing box¢chwhias
contained all ligand atoms of an acceptable posbe€ with an edge length of 12 A and centeredeatrtidpoint of
the longest atom-atom distance in the respectiverystallized ligand was defined the bounding bmxhe protein.
The large enclosing box was also defined in terfrthe co-crystallized ligand: an edge length of8®vas used.
Poses with an RMSD of less than 0.3 A was usedgdtimization.

The scale factor for van der Waals radii was appieethose atoms with absolute partial chargesthess or equal
to 0.15 (scale factor of 0.8) and 0.25 (scale faofol.0) electrons for ligand and protein, respety. The max
keep variable which got the maximum number ofsgsogenerated during the initial phase of the daocki
calculation were set to 32 and the kept best veriahich got the number of poses per ligand th&tred protocol
included dielectric constant of 4.0 and 1000 stpsalculation, at most 100 poses per ligand wemregated. The
best docked structure was chosen using a glidee §€score) function. The g score was modified axtéreled
version of the empirically based chemscore functiémother scoring function used by glide, whicteiftderived
from a combination of Gscore, dock score, electasind H-Bond energy contact, including PhoEniBre also
used for docking compound. The molecules chosem filocking among them, the nine compounds showeg ver
good glide score. These molecules were again séldor docking via standard precision method tcaimbthe
precise results [16-18].

These molecules were then subjected for extra gioecimethod. Both the results were noted and cosdpdExtra
precision method was showing good results in thienfof Glide score, PhobEnpair HB, Dock score antad
contacts [19-20].

RESULTS AND DISCUSSION

Molecular docking study of N'-[(3-Substituted alkyl/aryl)-4-oxo-1,3-thiazolidin-2-ylidene]-4-hydroxybenzo -
hydrazide as an anti-cancer agents
The following steps were undertaken for moleculacking studies.

Ligand preparation

The selected co-crystallized ligand i.e. ligandchkhivas already bonded to protein, consequentlypaping Ligand
preparation window ligand structures were takere Tdrce field parameter was selected as molecuéhanics
force field (MMFF). The possible states of liganengrated were 32. By keeping remaining data defagétnd
preparation was done.
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Protein preparation

Protein preparation was done by selecting optioprofein preparation wizard, from software. All hgden atoms
were added and kept as it is. As the protein sdeatas the homodimer the unwanted chain from tléejr is
removed. Water molecules were removed from theepradnd heterostates were generated and the steitegh
lowest penalty and highest probability was selectdtér going to window, Impref minimization all dyogens and
force field OPLS_ 2005 was selected.

Grid preparation
Grid generation was done with selection of rigictklng that is in this amino acids were not movatsescaling
factor was applied up to not less than 0.7. By keppemaining data unchanged grid was prepare@21,

Standard precision (SP) and extra precision (XP) nae
Standard precision docking was having precisiorwbeh extra precision (XP) and high throughout streg
(HTVS). XP docking was used for refining molecuhgsich were giving good results in SP docking.

The extra precision docking was performed by ugirepared ligands and preprocessed protein. The lm@lide

was selected from the maestro and XP docking wderpsed which was indicated good results in thenfaf dock

score, glide score, H-bond contacts, PhobEnpai(Fble 1). The comparative analysis of the docliatgameters
was carried out with Erlotinib (standard) (Table 1)

Viewing docking results

Using the pose-viewer module docking results vigedl The H-bonds, G score, PhobEnHB, H-Bond to the

receptor were visualized using default settingartalyze the binding modes of the ligands to reae(fligures 2 to
5).

Figure 1 Structure of 1M17 receptor

Table 1 XP Docking of Compound. (I-VIII)

Compd. GScore| Dockscore] H-bond Electrostatiq  PhobERair HB

| -5.51 -4.73 -0.59 -0.20 0

Il -5.84 -1.51 -0.64 -0.24 0

I -5.82 -1.43 -0.61 -0.27 0

v -6.92 -1.42 -1.61 -0.26 0

\ -6.79 -1.39 -0.58 -0.28 0

\ -8.01 -3.43 -1.75 -0.48 -1

Vil -8.01 -6.40 -1.75 -0.48 -1

VIl -8.12 -6.42 -1.74 -0.47 -1
Std. Erlotinib -7.12 -6.87 -2.27 -1.9 -0.93
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Figure 2 Compound. (IV) docked in active site of 1N17

Figure 4 Compound. (VII) docked in active site of M17
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Figure 5 Compound. (VIIl) docked in active site oftM17

CONCLUSION

The molecular docking study on compounds (I-VIWgs done with 1M17 receptor which was showed gesdlts
in the form of docking score. Further docking isidaising extra precision method which resultedaadgdocking
score i.e.-3.43 t0 -9.12.

The docking studies were performed using standaedigion mode of Glide. The results of the dockatgdies
were generated in the form of G-score.[23-25] Tlreamegative value of G-score indicated that thpmund may
be more potent and indicated the good binding piaenf the compd. The G-score of the standard dreg
Erlotinib, in case of docking with 1M17, was fouas -6.03. Close analysis of these results suggédsiédesigned
compounds were comparable with standard anticaagsamt Erlotinib. Besides the G-score, other pararadike H-
bond, dock score and Electrostatic .are into camaitbn for the evaluation of the docking resultse number of
H-bond interactions in the standard compound, Hilptwas compared with those of the designed camgs. In
case of docking with 1M17, the numbers of H-bortérnactions of the standard compound, Erlotinib, feamd in
between -2.27. While those of compounds were fdore, -0.59,-0.64, -0.61, -0.61, -0.58,- 0.75750and -0.74
respectively. It was well established and accegtad the docking score is good and were considetirg
interaction of H-bond is close related to standatdsigned compounds with 1M17 active binding sikhe
molecular docking study on compounds (I-VIIl) wasnd with 1M17 receptor which was showed good result
among which compounds which was resulted in gootkidg score i.e.-3.43 to -9.12. Results of dockatgdy
gives hint that the activity might have increasgdlacing electron donating groups like methoxydettihydroxy.
Moreover, electron withdrawing groups like chloiitiim on possible position of phenyl ring could legained for
better activity.
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