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Abstract e

To steer the selection of a potent drug, computattais have been fostered as a valid alternative
to reduce pharmacokinetics related failure. Thegmestudy mainly focuses on the relationship betwe
molecular properties and anticancerous activitgazhe newly synthesized aza heterocycles. Twelve new
imidazo[1,2-a]pyridine incorporated pyrazoline datives were synthesized and were well charactbrize
by '"HNMR, *CNMR, LC-MS analysis. X-ray study resolved the stme of 4g, 4i and 4j as monoclinic
crystal system. To quantify the electrostatic ptigénlistribution and percentage intermolecularteots
in crystal packing, Hirshfeld surface study wasfqened. Moreover, virtual screening focused on
ADMET and drug-like attributes to identify a promnig derivative among the series. The anticancerous
activity of the compounds was evaluated against9ABdll line. The study was further validated by
subjecting best active compounds to induced hensplygich finally confirmed 4j as a potent molecule
both in computational and vitro study.

Keywords: Imidazopyridine-pyrazoline; X-Ray; Hirshf eld; ADMET; Anticancer;

Hemocompatibility.
1. Introduction

Cancer burden is rapidly increasing across theegl®he world health organization is estimating
that globally almost one in six deaths are causethis disease, which has led to around 9.6 million
deaths in 2018 [1]. It is one with highest levelstirition due to the failure of potential antican drug

entering clinical development and challenge fouecsssful drug is still making its way over mukipl



hurdles. Virtually, the statistics are rather bléakerms of potential drug to tackle the causes #re

fueling cancer [2].

The heterocycles are so ubiquitous in medicinairisiey, their unique physicochemical property
and intrinsic versatility, have poised them as @ &&uctural component of many anticancerous drugs
available in the market today [3]. In addition, idefl with dual mode of action, the hybrid molecule
strategy can lead to powerful therapeutics in cureglvances [4], as they are capable of functioamg

one single molecule, thus minimizing the drug tasise and lowering the drug-drug interaction.

Recently, imidazopyridine, a fused heterocycleeattiring as Drug Prejudice prominently in the
field of medicinal chemistry [5]. Their prevalende the field is, due to their various therapeutic
properties including anticancerous, anti-inflammgat@nalagesics, anxiolytic, antiviral [6, 7] ett.is
also a core structure of many of the establishedsisuch as zolpidem, nicopidem, alpidem, fadrazole
olpinone, rifaximin, zolmidine, saripidine etc. [8lany studies have reported the anticancer agtofit
certain imiazopyridines and their different modeaefion but it is important to reduce the doseh® t
least extent possible in order to minimize the wsivdble toxic effects on the test system. Besides,
diversely substituted pyrazolines with variety ohdtional groups have contributed significantlytlie
field of drug discovery. Many new compounds haverbmtroduced as antimicrobial [9], anticancerous
[10] anti-inflammatory, analgesic [11, 12], antidegsant [13] etc and many patented [14]. It isipedy
reported that pyrazolines are not only useful irotes types of cancer treatment but also have biigya
to act as cancer chemopreventive agents [15]. Galeof this, in the current work we targeted the

integration of imidazopyridine and pyrazoline isiagle molecule as hybrid.

Molecular shapes or Hirshfeld surface analysis (pBlys important role in understanding
chemistry and biochemistry. This study represehts thoundaries of a molecule in the crystalline
environment and interprets electron density diatidns and crystalline interactions [16, 17]. THIS is

associated with properties lilg; (distance to the nearest internal atom) dpntlistance to the nearest



external atom) and,.m (distance between internal and external atoms alored by Vander Waals radii,

thus visualizes the fidelity of the crystal struetu

To detect the safer and potential drug candidat®BED profile has been fostered for the early

stage estimation of parameters in the discovergga® These computer models have constituted @ vali

alternative in time and resource-consuming prooésiug discovery and developments. Thiassilico

study enables a key to access pharmacokineticiqatygemical and other drug-like parameters for@ne

more molecules with fast predictive models [18,. 19]
2. Results and Discussion

2.1. Chemistry
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Fig. 1. Mechanism of pyrazoline formation.

Synthetic route and mechanism for the objective mmds are shown in Scheme 1 and Fig. 1.

As depicted, the synthesis of intermediate (3av@a achieved in two steps [4], further cyclizatigith

the hydrazine hydrate in the presence of excesichepionic/butyric acid gave the targeted hybrid



molecules (4a-4l) in good yield (Table 1). The stowes of all the synthesized compounds were aedlyz

by FT-IR,"HNMR, *CNMR, LC-MS spectroscopy.

Sample R R R? Molecular Molecular % Melting
Code formula weight Yield point
()
da 4-CHzpyr  2-OH-CH_ CH;CC- Ca0H20N40, 348.398. 69 23€-24(
4b 4-CHs-pyr 3-CI-C.H, CH,CO- Co0H1sCINSO 366.844! 72 18€-18¢
4c 5-CHs-pyr  2-OH-CH, CH;CC- CooH20N40, 348.398: 73 29(-29z
4ad 5-CHs-pyr 3-CI-C.H, CH,CO- Co0H1sCINSO 366.844 72 20€-21C
4e 4-CHg-pyr ~ 2-OH-CH, CH;CH,CC- CH2:N40, 362.464. 65 14&-15C
4f 4-CHs-pyr 3-CI-C.H, CHsCH,CO- C,1H»:CIN,O 380.870! 67 162-164
49 5-CHg-pyr  2-OH-CH_ CH;CH,CC- CH22N40, 362.464. 66 234-23¢
4h 5-CHs;-pyr 3-CI-CH, CHsCH,CO- C21H2:CIN,O 380.870! 66 154-15€
4i 4-CHy-pyr  2-OH-CH, CH;CH.CH,CC- CoH24N40, 376.451! 79 124-12¢
4 4-CHypyr  -3-CI-CH, CH;CHCH,CO-  CzH2CIN,O 394.897. 78 22(-22z
4k 5-CHg-pyr  2-OH-CH_. CHyCH,CH.CC- CooH24N4O, 376.451! 79 12€-13C
4 5-CHs-pyr 3-Cl-CH,  CHCH,CH,CO-  CpH2:CIN,O 394.897. 79 15€-15¢

Table 1. Physical data of imidazopyridine-pyrazolie hybrid molecules.

The FT-IR spectrum, manifested the presence ofackternistic bands for O-H, C-H, C=0, C=C

and C=N group. The bands for 4a were observed30,2931, 1641, 1581 and 1456 traspectively. In

'"HNMR spectrum (Fig.2) signal for acetyl-GHpyridine-CH and imidazole-Ckliprotons resonated as a

singlet at 2.381, 2.417 and 2.472 ppm respectiddlyproton resonated at 3.106 ppm as a doublet of

doublet with coupling constadig = 17.2 Hz andaxx= 4.4 Hz. Similarly  and H, appeared as doublet

of doublet at 4.017 and 5.581 ppm with the couptiogstantsga = 17.2 Hz &Jgx= 12 Hz andlya = 4.4

Hz & Jwz = 11.6 Hz respectively. Among the aromatic protahg signal for 2- hydroxyphenyl-5H

appeared at 6.704 ppm as a triplet with couplingstantJ=7.6 Hz. The 2-hydroxyphenyl-6H proton

resonated at 6.834 ppm as a doublet with couplimgtant 8 Hz. At 6.890 ppm, a doublet appeare@-for

hydroxyphenyl-3H withJ= 7.6 Hz. A singlet for imidazopyridine-9H was falmat 7.424 ppm and a

doublet at 9.294 with) value 6.8 Hz was observed for imidazopyridine-@thenolic-OH proton

resonated at 9.744 ppm as a singlet and remainio@tomatic protons resonated as multiplets at17.03

7.092 ppm respectively.. IHRCNMR, peaks for three methyl groups appeared &t ppm (acetyl-Ch),



20.7 ppm (pyr-Ch) and 21.9 ppm (imid-C§j respectively. All other characteristic peaks weiithin

43.1-166.9 ppm. LC-MS showed molecular ion peadd& 80 (M+1) (Fig. 3).
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Fig 2. 'HNMR of 4a.
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Fig. 3. LC-MS of 4a.



2.2. Single crystal X-Ray crystallography study

The proposed molecular structure for the compotmd4i and4j were confirmed by the single
crystal XRD studies and are shown in Fig. 4. Inuhé& cell of the compound 4g, two molecules were
crystallized with solvent molecules (water and etia The dihedral angles between pyrazole
(Cg6/Cg2:N3A/B-N4A/B-C10A/B-C12A/B) and phenyl riagCg8/Cg4:C13A/B-C18A/B) in molecule
A and molecule B were 77.76(25nd 87.56(1P)respectively. The crystal structure was statilivia
intermolecular hydrogen bonds (O---H...O, O---H,.OG}--H...O) and intermolecular interactions (C---
H..1tand 1t..mM). The Cgl...Cg7: Cg3 N1B/C2B-C3B/C5B-C7B)...Cgt a&0g6...Cg8 (C13A-C18A)
exists with a distance of 3.6758 (17), 3.6167 @) 3.7514(16) respectively.

The compound 4i crystallizes with butyric acid soitt The dihedral angle between Cgl (N1-
N2/C7-C9) and Cg4 (C1-C6) is 73.8(3)ntramolecular hydrogen bonds of the type C---H.whre
observed. The crystal structure was stabilizeduinointermolecular hydrogen bonds (O--- H...O),
intermolecular interactions (C---HT) andTt..1t interactions between Cg2 (N3/C10/C11/N4/C13)...Cg2

(3.570 A, symmetry 1-X,1-Y,1-2).

In the crystal structure of 4j, the Cg2 (N3-N4/C8aF makes dihedral angles of 77.161®)11-
C16) and 18.17(18)(N1/C1-C5/N2-C6-C7), with Cg4 and Cg5, respectivel The dihedral angle
between Cg4 and Cg5 is 80.25(L@nd intramolecular hydrogen bonds C---H...N welbeeoved. The
crystal structure was stabilizeda intermolecular hydrogen bonds (C---H...O and C--M) and

intermolecular interactions (C---Htand 1t..1) (Fig.4.). The Cg2...Cg4: exists with a distant8.G669

(14) A.
Parameters 49 4i 4
CCDC numbe 156808t 188912 158757!
Empirical formul: 2(Cy1H2N,0,), (CooH24N405)0.5, C,,H»3:CIN,O
HZOa QHGO (C4 H70z)05
Formula weigl 788.9: 231.2° 394.8¢
Temperatur 293(2) K 293(2 293(2) Kk

Wavelengtl 0.71075 / 0.71075 / 0.71075 /



Crystal system, spau
group
Unit cell dimension

Volume
Z, Calculated densi
Absorption coefficier
F000)
Crystal siz

Theta range for dai
collection
Limiting indices

Reflections collected
unique
R - value
Refinement methc

Data / restraints
parameters
Goodnes-of-fit on F?

Largest diff. peak an
hole

monoclinic,
P2,/n
a=12.2407(6
A
b=14.4681(8)
A

c= 23.2361(11)
B =92.701(4) ©

4234 4(4)A3
4,1.238 Mg/r®
0.084 mn*
168(

0.21x0.23x0.2-
mm

1.7°to 25.7

-14<h<14,-17
<k<17, -2% |
<29
44905/8031
[R(int) = 0.068]
0.069:

Full-matrix
least-squares ol
FZ
4948 /0 /54

1.0¢

0.23 an-0.22.
A3

monoclinic
12/a

a=15.3022(1¢

b=16.2017(14)
¢ =20.3832(17)
B = 100.025(10)

4976.3(8)A°
16,1.237 Mg/r®
0.085 mn*
197¢

0.17x0.23x0.2

mm

2.%°t0 25.(°

-14<h<1§ -1¢<k
<19,-24<1<24

25151/4388 [R(int

= 0.105]
0.0965 (0.266¢

Full-matrix leas-

squares on

F?4388/0/ 31

1.0
0.24 anc-0.2¢

monoclinic,
P2,/c
a=8.5348(6)A
b=29.9913(14)
A

c=8.8956(7) A
B =115.865(9) °

2048.9(3)A°
4, 1.280 Mg/r®
0.206 mn*
832
0.25
x0.32x+0.41
mm
2.€°1t0 25.C

-10<h<10,-35
<k<35,-16|
<10
20789/3609
[R(int) = 0.048]
0.049:

Full-matrix
least-squares on
FZ
2875/0/25

1.04

0.29 anc-0.32.
A-s

Table 2. Crystal structure and refinement parametes.



4

Fig. 4. ORTEP of 4q, 4i and 4.
2.3. Hirshfeld analysis
A graphical tool ‘Hirshfeld surfaces computatiomalethod’ was assessed, to explore and
visualize the intercontacts within the crystalitat[20]. Conventional mapping af,,, on molecular
Hirshfeld surfaces were highlighted and given ipmementary and Fig. 5 for 4g and 4j respectively.

Also the percentages of intercontacts were caledland the 2D- finger print plots shown in the



supplementary details and Fig.5. The compotmdxhibits; C...C (2.8%), C...H (16.69 %), H...H (60.1
%), H...N (5.9 %), N...C (2.7 %), O...H (11.4 %) and atlmteractions in molecule A. In molecule B,
C...C (2.6%), C...H (16.3%), H...H (58.7%), H...N (6.2%),.)C (2.7%), O...H (12.8%) and other
interaction were the major interactions observedhé associated ethanol molecule mainly H...N (7,8%)
H...H (78.8%) and O...H (12.7%) with other interactiare found and C...H (3.2%), H...N (10.8%),
O...H (40.1%) and H...H (45.7%) were observed in asdedi water molecule respectively. The
intercontacts C...C (1.3%), C...Cl (2.4%), C...H (17.9%),..H (8.8%), CI...N (1.4%), H...H (51.3%),
N...H (8.8%), O...H (74%) with other interactions wereserved fo#lj. Also the electrostatic potential
was mapped using wave function STO-3G basis setatiee-Fock theory over the range of £0.030 au
and are given in supplementary details and Fig.5T&e hydrogen donor potential is representedlbg b
region, which indicates positive electrostatic ptitd, where as the negative electrostatic potentia

(hydrogen bond acceptor) is visualized by red megio

Fig.5. a. Hirshfeld surfaces and their correspondig 2D finger print plots for the compound
4j; b. Electrostatic potential mapped on Hirshfeldsurface (different orientations) with +-20 au. Red
regions correspond to negative electrostatic poteial and blue region corresponds to positive
electrostatic potential.



2.4. ADMET prediction

Predicted ADMET score has been tabulated in Tablb8orptivity efficacy of all 12 derivatives
were found to be very good (96.17-99.61%) via hurimdestinal tract. In addition they have shown
medium permeability in Caco-2 cell model, Madin-BarCanine Kidney (MDCK) model and Blood
Brain Barrier (BBB) Model. The pharmacodynamic bebar of drug depends on uptake and
distribution, can possibly be ascertained by Plasiratein Binding. Here the molecules have shown
medium binding affinity. Also, the toxicity predioh score, the carcinogenic and mutagenic effetts o

pyrazoline derivatives were evaluated. All the compds except 4i exhibited negative results to mouse

toxicity.
Comp. HIA BBB (%) Caco2 MDCK PPB (%) Ames Mouse
(%) (nm/sec) (nm/sec) test toxicity
da 96.1% 0.360¢ 28.3( 21.9¢ 80.4( Mutager  Negative
4b 97.51 1.29¢ 38.3¢ 123.3¢ 90.3¢ Mutager  Negative
4c 96.17 0.261¢ 29.11 41.7¢ 80.3¢ Mutager  Negative
4d 97.51] 1.825( 38.3¢ 79.9: 90.1: Mutager  Negative
de 96.1¢ 0.328: 32.4¢ 2.28i 87.0¢ Mutager  Negative
4f 97.5¢ 1.034. 41.2: 27.3¢ 91.22 Mutager  Negative
449 96.1¢ 0.249¢ 33.0¢ 30.51 86.91 Mutager  Negative
4h 99.61 0.696" 55.4: 7.82i 91.4¢ Mutager  Negative
4i 96.2: 0.297( 35.22 0.939: 88.3: Mutager  Positive
4j 97.61 0.779: 43.8: 26.8: 91.0C Mutager  Negative
4k 96.2: 0.246 35.87 8.37¢ 88.1¢ Mutager  Negative
4] 97.61 1.197¢ 43.8: 8.69¢ 90.8: Mutager  Negative

*Classificatin: (% HIA): 0-20 % (poorly absorbe 2C-70 % (moderately absorb), 7C-100 % (well
absorbed); BBB:> 1(CNS active), < 1 (CNS inactive); Caco-2 cellrrpeability: < 4 (low
permeability), 4-70 (medium permeability); 70 (higher permeability); MDCK: < 25 (low
permeability), 25-500 (medium permeability) (higher permeability); plasma protein binding: > 90
(strongly bound), < 90 (weakly bound).

Table 3. ADMET Property Evaluation.

2.5 Drug-like prediction study

The concept of drug ability involves consideratimfhhow chemical properties compare with
those approved drug to reduce the failure in dinhidals. Drug-like score has been tabulated ihl& 4.
The number of rotatable bonds in 4idjomolecules is found to be 4 indicating more flelifipithan 4a to

4h molecules (2 to 3). All molecules are havingagien bonding ability in the range from 5 to 6, Mehi



the molecules 4a, 4c, 4e, 4q, 4i and 4k are shosimgle hydrogen bonding ability and the remaining
molecules are having no hydrogen bonding propéttydrogen and nitrogen bonding ability of all
molecules has been directly related to TPSA prgperiere we found parallel increased value of 4a, 4
4e, 49, 4i and 4k molecules (70.21) indicating BighPSA property of those molecules, whose H and N
bonding ability is more. Lipophilicity (milog P) isnportant property, which influences oral availepi

of the molecules. The miLogp of 4f, 4h, 4, 4k and 4l molecules lies in the range 4.64 td5.2
indicating higher lipophilicity compared to 4a te 4nd 4g molecules (3.09 to 3.90). However, two
molecules 4j and 4l) are having highest 5.20 valge5]. Interestingly, milogp value proportionately

increased with increased volume of these mole@klewing drug-like property.

Compound MW miLogP TPSA nON nOHNH nrotb Volume

4a 348.4: 3.0¢ 70.21 6 1 2 316.1°
4b 366.8¢ 3.8( 49.9¢ 5 0 2 321.6¢
4c 348.4. 3.0¢ 70.21] 6 1 2 316.1°
4d 366.8¢ 3.8( 49.9¢ 5 0 2 321.6¢
4e 362.4: 3.9¢ 70.21] 6 1 3 332.9°
4f 380.8¢  4.6¢ 49.9¢ 5 0 3 338.4¢
49 362.4: 3.9¢ 70.21 6 1 3 332.97
4h 380.8¢ 4.6¢ 49.9¢ 5 0 3 338.4¢
4i 376.4¢  4.4¢ 70.21 6 1 4 349.7°
4j 394.9: 5.2( 49.9¢ 5 0 4 355.2¢
4k 376.4¢  4.4¢ 70.21 6 1 4 349.7"
41 394.9: 5.2( 49.9¢ 5 0 4 355.2¢

Table 4: Drug likeness score for compounds.

2.6. Anticancer study

Among the series of novel imidazopyridine hybrididatives tested, the compounds 4b, 4jf,
and 4d were found to possess significant anticaacvity with IC, values of 43.56, 53.384.49and
48.52 uM respectively, against A549 lung adenoocaroa cells. Increase in the cytotoxicity was fotmd
be concentration-dependent with these test commou@g values of the test compounds on A549 cells
are represented in Table 5. Cisplatin was usedstaraard drug, which showed and@alue of 14.87
MM. Thus compounds 4b amj may be considered as a promising effective comgdon further

validations.

Compound Cytotoxicity IC5c (UM)




(100uM, mean %

+ SD)
P 2.0820.3. -

4b 80.30+0.61 43.56
4c 0.7920.1! -

4d 77.09+0.69 48.52
de 3.330.41 -

4f 71.17+0.7. 53.3¢
4g 58.82+1.1. -

4h 34.89+0.8 -

4 13.6440.5 -

4 85.31+0.71 44.49
4k 8.63+1.7: -

41 41.2640.2: -

Table 5. Cytotoxicity of the compounds (4a-4l) on 349 cellline.

2.7.HRBC’s membrane stabilization

The prevention of hypotonicity induced human erytiyte membrane lysis was assessed and
expressed as percentage protection. Thus the eafeinhibition against haemolysis was taken as a
measure of anti-inflammatory activity. The composirad its 10Qug/mL concentration showed 59-63 %
protection as compared with 66.9% protection preduzy the Diclofenac at same concentration (Fig. 6)

where4j was found to be most active with 63% protection.

HRBC's membrane stablization
§
66 -
“ 4
=
L 62
2
- 60
g
ﬂ; 58 |
>
56
54
52 -+ - r = - i
4b 44 af 4 Dichlofenac
Compounds (100 pg/ml) sodim

Fig. 6. Percentage HRBC’s membrane stabilization ofb, 4d, 4f and 4.

3. Experiments

3.1 Materials and methods



All the required chemicals were purchased from 8pehem India and Sigma Aldrich. These
were used without any further purification. To dh@cogress of the reaction Thin Layer Chromatogyaph
plate-aluminium sheet was used which was coateld Silicagel 60ks;, These were visualized by UV
light. Melting point was determined by open capillanethod and it was uncorrectetHNMR and
BCNMR spectra were recorded on Bruker Avance I[IIOMBlz and Bruker Ascend, 400 MHz
respectively using DMSO as solvent. The IR spectwan analysed on Bruker Alpha spectrometer, LC-
MS was carried out on Schimadzu LCMS-8030. The Xindensity data was collected at 296 K on a

Rigaku Saturn724 diffractometer using graphite nobnomated MeKa radiation.

3.3 General procedure for the synthesis of 4a-4l

The mixture of imidazopyridine-chalconga-3d (0.01mol), hydrazine hydrate (0.01mol) in
excess of acetic/ propionic/butyric acid was heateder reflux for 6 hours. The reaction mixture was
cooled; the solid product formed was filtered, washvith cold water and recrystallized using sugabl

solvent mixture.

3.2. Single crystal X-Ray crystallography study

Good quality crystals of 4g, 4i and 4j were grown dimethylformamide solvent by slow
evaporation of the solvent at room temperature. d$nmetric unit of the title compounds is given in
Fig. 4. The crystal parameters and data refineragntgiven in the Table 2. The detailed specificatio
about software and steps followed are given in lupentary details. The structure was solved byctire
methods and refined by full-matrix least squarethow onF> Detailed account on structure refinement
of all the three crystals has been included in kupentary details.
3.3. Hirshfeld analysis

The intermolecular interactions within the crysséducture are quantified and visualized using

Hirshfeld surfaces computational method [21, 22,228. The percentages of intercontacts are catedila



and the 2D- finger print plots are shown in theufey The Hirshfeld surfaces are highlighted by

conventional mapping af,.m on molecular Hirshfeld surfaces.

3.4. ADMET prediction

The ADMET (Absorption, Distribution, Metabolismxé&retion and Toxicity) is pre-requisite in
drug design and discovery studies since the at&ghaf the molecules play a critical role in prizichl
and clinical phase. PreADMET property is a web-daapplication software used to predict ADMET
(http://preadmet.bmdrc.kr/) of (4a to 4l) pyrazderivatives. Further details are given in suppletaign
details.
3.5. Drug-like Prediction study.

The concept of drug ability involves consideratmfhhow chemical properties compare with
those approved drug to reduce the failure in dihidals. In the present work, the molecular praps
and bioactivity of imidazopyridine derivatives (4@ 4l) was evaluated using Molinspiration

cheminformatics server (http:// www.molinspiratioom/). The server has wide range of tools for the

dispensation and manipulation of molecules inclgdigeneration of molecule fragmentation,
tautomerization, normalization, calculation of wais molecular properties needed in QSAR (Quantéati
Structure Activity Relationship) study such as roalar descriptors, selection of training test eatsp
supports fragment and crystal based virtual scngerin addition, the server calculates the molacula
properties based on Lipinski/ Pfizer's Rule of flRO5) [25] to evaluate drug-like study that woumldke

it a likely orally active predicting bioactivity sce for the most important therapeutic targets @feCR
receptor kinase inhibitors, ion channel modulatergymes and nuclear receptors [26].

3.6. Anticancerous Study

Cytotoxicity of the compounds on A549 cells wasleated using MTT assay [27], the details are

given in supplementary details.

3.7. HRBCs membrane stability assay



The membrane stability assay was performed by tshighdified method of Padmanabhan and

Jangle [28]. The detailed steps followed are disedsn supplementary details.

Conclusion

Herein we report a concise approach to synthesiagbad system containing imidazopyridine
and pyrazoline scaffolds. It was successfully cti@rized by FT-IR'HMR, **CNMR, LC-MS and single
crystal XRD techniques. Hirshfeld surface analysssialized the electrostatic potential distributismd
intermolecular close contacts in crystal packifi@rough virtual screening 4b, 4d, 4f, 4l,and 4| found
to be with good ADMET properties. Whereds,and 4l showed good lipophilicity character. Furthe
from MTT assay, 4b andj ascertained good anticancerous activity on A54B licee. Additionally,
hemocompatibilty study validated the compouidvith very good membrane stabilizing property. Thus
results of the present investigation reveals aiglitsnto the possibility of developindj as potential
chemotherapeutic agents for lung cancer, after ompiate validation with pre-clinical and clinical
studies.
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Highlights

New imidazopyridine-pyrazolines were synthesized and well characterized.

Crystal structures of 4g, 4i and 4j were well defined and analyzed their Hirhsfeld
surfaces.

Virtual screening predicted ADMET property, Druglike and bioactivity scores.
Anticancerous activity against A549 was evaluated and validated by docking study.

HRBCs membrane stabilization property of most active compounds was eval uated.



