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Abstract. The piperidine put deep attention to research due te their pharmacological activity and
hence drug designing. The derivatives of piperidine have important activities against cancers and tumor
disease. Cancer most difficult diseases in the world (WH®) which'is basically considered by the
uncontrolled growth of abnormal cells. In present communication structural and vibrational features of
piperidine derivatives 3-(hydroxymethyl)-3-methyl-2,6-diphenylpiperidin-4-one has been computed
based on theoretical quantum chemical approach. TThésprimary aspects piperidine derivatives 3-
(hydroxymethyl)-3-methyl-2,6-diphenylpiperidin=4sone structure has been calculated by using
optimized geometry, spectroscopic behaviorehemical, reactivity and moleculardocking analysis. The
info about coupled of modes were founded in, Vibrational features of the molecule. The stability
chemical reactivity of 3-(hydroxymethyl)=3-methyl-2,6-diphenylpiperidin-4-one were predicted by
using HOMO-LUMO energy gap. The,molecular electrostatic surface potential (MESP) plot utilizes
overall picture of accretion of charges,oniseparate atoms in molecule which are very useful predict the
nucleophilic and electrophilic eharge center. Thepharmacological importance of piperidine derivatives
3-(hydroxymethyl)-3-methyl=2,6-diphenyIpiperidin-4-oneare established by calculated biological
activity. The inhibition propertiesiand chemical reactivity of piperidine derivatives 3-(hydroxymethyl)-
3-methyl-2,6-diphenylpiperidin-4-one is well-known by chemical reactivity descriptors by using
HOMO-LUMO energies:, The inhibition potentials ofpiperidine derivatives 3-(hydroxymethyl)-3-
methyl-2,6-diphenylpiperidin-4-oneestablished by calculated lipophilicity, aqueous solubility, and
binding affinity. The'docking of molecule has been also performed with suitable target.

Keyawords: Piperidin, biological activity, quantum chemical approach introduction, docking.

INTRODUCTION

In medicinal field tumor is chief worries because death increases day to day in
the world [40]. The last few decades, several attempts carried out to synthesize new
antitumor drug. The reappearance of tumor is major problem and the opposing things
of the drugs since of toxic intolerance are specific problem treatment of cancer. In
this way this research’s trying to design new antitumor drug molecules having high
efficiency with low side effects. The naturally occurring products as well as
synthesized organic molecule shows much attention towards groundwork of new



A.K. Pandey et al. 2

tumor protections and therapeutic agents [27, 28]. More importantly number of
compounds having potential antitumor activity [25, 36].

In this continuation computation methods are important tools which predict
human pharmacokinetic properties. The difficulties for the screening of large data
set compounds, adversity of valuable in silico absorption, distribution, metabolism,
excretion (ADME) to describe depositions of pharmaceutics within model’s species
have been recognized. Nowadays, faster, simpler, and more cost-effective than
transitional investigational procedures [7]. The piperidine derivatives has important
pharmaceutical compound because piperidine derivatives have reported as important
antitumor activity [25] and other biological activity.

A big number of alkaloids like piperidine are found in nature. These alkaloids
have much attention due to their diverse biological activities. The%detivatives of
several piperidine shows pharmacological activity and play importantirole in the
drug formation. Through synthesis number of piperidine derivatives bioactivities
of this nucleus are calculated [29]. The piperidine derivatives having anesthetic
activity, handling of cocaine abuse, and regulating plasma glucose as well as insulin
[28]. Among the different functionalities is one of the most important ones regarding.
The derivatives of piperidine show several biological activities against tubercular
[2], antibacterial [10, 21], fungal, tumor [7], anticancer[24], antiviral activity [3],
antimalarial activity [20], antihypertension activity* [46], anticoagulant activity,
antipsychotic [30], antifungal [27], anti Alzheimer’s activity [47], inflammatory [6,
10, 26]. The pharmacological behavior of sulfamoyl which have pharmacological
and therapeutic potential is largely linked to antibacterial action, enzyme inhibition,
cancer chemotherapy, diuretic action and many additional important [45]. In case of
chronic mild stress by putting pests Piperine produce antidepressant like effects [14].
Now a day quantum chemical method plays important role in field of pharmaceutical
industries [30, 41, 44]. In“doeking’process docking performed with suitable target by
using molecular mechanies by suitable protein [41].

Now a day, médiginal pharmaceutical chemists are attracted to synthesize these
alkaloids [35, 9] Poyamozhi et al. have synthesized and studied biological
properties of piperidine derivatives of 1,3-dimethyl-2,6-diphenylpiperidin-4-one
N(4")-cyclehexyl “semicarbazone [1] and piperidine diamine derivatives. The
synthesis*characterization of 3-(hydroxymethyl)-3-methyl-2,6-diphenylpiperidin-4-
one has beén done [26]. The crystal structure of 3-(hydroxymethyl)-3-methyl-2,6-
diphenylpiperidin-4-one is determined by single crystal X-ray diffraction [17]. Now
a day, fast growing computational techniques provide tool to the researchers to
desigh and characterize properties of new organic as well as inorganic molecules.
The quantum chemical method has an ability to get properties of transition state of
molecules. The quantum chemical method provides a new pathway to researchers to
synthesize new molecular site which promotes oxidation/reduction reaction which
helps us to develop more biological active compounds. In the present communication
we have supported the work of Mustafa Kemal Gumus et al. [17] and also discussed
NBO, NLO, electronic, spectroscopic, and biological docking, analysis of 3-
(hydroxymethyl)-3-methyl-2,6-diphenylpiperidin-4-one by using DFT method. In
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ongoing research, geometry optimization of 3-(hydroxymethyl)-3-methyl-2,6-
diphenylpiperidin-4-one has been carried out by using combination of density
functional theory with Lee, Yang and Parr functionals [23] (DFT/B3LYP) method
and 6-311++G(d,p) as the basis set. The chemical reactivity, IR spectroscopy and
excited state density functional theory (TDDFT) calculations and their nature has
been carried out on 3-(hydroxymethyl)-3-methyl-2,6-diphenylpiperidin-4-one by
using the same level of theory. We have also calculated the biological activity of title
molecule. Swiss dock is online server which utilizes to perform docking ef title
molecule with anti cancerous protein. This docking provides design new,drug, for
cancerous diseases.

MATERIALS AND METHODS

B3LYP is a hybrid form of exchange-correlation fupetional which combines
parameterized Beck’s exchange term [5] and correlation termaderived by Lee, Yang
and Parr. The entire calculations are performedson personal laptop by using
combination of DFT/B3LYP method and 6:311++G(d,p) as the basis set. The
B3LYP functional combine with parametetizethBeck’s exchange and correlation
term suggested by Lee, Yang and Parr [5, 23]. Adl calculation has been performed
by using combination of DFT/B3LYP method and 6-311++G(d,p) basis set which
already used in previous study [35, 42]=The initial geometry of title molecule is
designed on Gauss View 6.0 [9)«The geometry optimization of modeled geometry
has been done on G16 softwarey[8] without any symmetry constrain. The TDDFT
calculation on title molectlesis performed by using same level theory. The %
contribution of moleculat orbital{MO) is calculated by using Gauss Sum2.2 program
package. The Gausss\Views6.0 is used to plot HOMO-LUMO and MESP of title
molecule. The vibrational frequencies calculation has been done on optimized
geometry to ensure all, stationary point at true minima and vibrational frequencies
are positivesThelbiological activity of title molecule has been calculated by using
PASS online server where we have uploaded a bioinformatics structure flow chart
(SIMIKT) codeof optimized geometry of title molecule by using same level theory.
The docking of title molecule with suitable protein has been performed by using
SWISS.dock online server [15, 16, 18] which includes an automated in silico
molecular docking technique created on the EA Dock ESS docking algorithm.

The inhibition properties of title molecule with tumor the main target
predicted by SWISS dock online server protease, the potential target protein was
recovered from the RCSB protein data bank (PDB ID:) [50]. The 3D structural data
of as proteins and nucleic acids, etc. are available on Protein Data Bank (PDB).
The 3-D structural data available on PDB generally obtained by X-ray

crystallography, NMR spectroscopy, cryo-electron microscopy, and submitted
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by biologists and biochemists from everywhere the world are easily available on
the Internet via the websites of its of its member organizations e.g. RCSB, PDBe,
etc.

The coordinated file of targeted protein responsible for tumor and ligands are
uploaded to process docking procedure. The ‘accurate’ parameter option for docking
has been employed which is measured to be the most general for the specimen of the
binding modes. After docking performs the output clusters have been found and their
classified created on basis of full fitness (FF) score by the Swiss Dock algorithm.
The more negative FF score more suitable for binding modes for binding bétween
ligand and receptor. The docking pictorial graphics have been made by utilizing the
UCSF Chimera program [33]. Lipophilicity (log P) and aqueous solubility (log S)
are calculated by using ALOGPS 2.1 program [13, 18, 43] which is feunded on the
electro-topological state indices and associative neural network demonstrating [13,
43]. The log P and log S are important constraints for quantitative structure-property
relationship (QSPR) studies.

RESULTS
MOLECULAR STRUGTURE

The geometry of the title moleculenissoptimized by using combination of
DFT/B3LYP method and 6-311++G(dp)*basis set. The calculated optimized energy
of title molecule is —941.9521 & .uxwith'C1 symmetry. The animated Gauss view
structure (Fig. 1) shows that the title molecule contains two benzene rings and
piperidine ring which take‘@ns@ chair conformation ring. The piperidine ring shows
non-planarity with othefitwo henzene rings and form dihedral angles of 84.45 ° and
79.69 °which shows"good ‘agreement with experiment data. Animated Gauss view
shows that at othregposition, hydrogen is replaced by ethanol group however
hydrogen of meta position is replaced by oxygen in piperidine ring. The 3-
(hydroxymethyl)=3-methyl-2,6-diphenylpiperidin-4-one  shows  orthorhombic,
Pna21 crystal structure with a = 17.3298 A, b = 14.1856 A, ¢ = 6.5857 A [17]. The
calculated hond lengths and calculated bond angles are plotted (Fig. 2 and Fig. 3)
againstwcorresponding experimental data. The correlation factor and linear
correlation equation are for bond length and bond angle are shown below:
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Fig. 1. Molecular structure of optimized geometry=ofititle molecule.

y = 0.03391 + 0.98638x (R?>=0.98378)\for bond length

y = 0.95279x + 4.48728 (R?>=0.96272) for bond angle

(1)

(2)

The calculated correlation factorshows,that the calculated results well matched

with experimental ones.
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Fig. 2. Theoretical bond lengths versus experimental bond length.
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Fig. 3. Theoretical bond angles versus experimental bond angles.
ELECTRONIC PROPERTIES AND TDDFT CALCULATIONS

HOMO is known as highest occupied molecular orbitalwhile LUMO as lowest
unoccupied molecular orbital, also known as frontiemmolecular orbitals. The energy
gap in between HOMO and LUMO is knowngas.band gap [15, 16]. The chemical
stability of any molecule is directly proportionalto band gap in between HOMO-
LUMO. A higher HOMO-LUMO gap meansess polarization however less kinetic
stability. The calculated HOMO-LUMOQ “gap of title molecule shows that title
molecule is less reactive in means. ThRe*HOMO-LUMO plot of title molecule is
shown in Fig. 4. The HOMO of"title molecule is distributed over whole molecule
except ring R2 and R3 however LUMO, distributed over whole molecule. The
HOMO primarily acts as,doner and LUMO, as an acceptor. The transition shows
that charge transfers from whale'molecule to ring R2 and R3.

The MESP plot=of any chemical system defines its physiochemical property
relationship with,meleCular structure [12, 13, 22]. The intensity of electro potential
surface is definéd by eolor grading e.g., red-signify negative electrostatic potential;
blue signifiessthe,most positive electrostatic potential and green color shows zero
potential. The electrostatic potential decreases as blue > green > yellow > orange >
red. The MESP"plot of title molecule is also shown in Fig. 5. The red color encircled
over O41 however blue color encircled over N14 means O41 is most electronegative
centerrand N14 is most electropositive charge center.
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MESP solid M ESP Transparent

< , Fig. 5. MESP plots of title molecule.

Weral author reports relation between HOMO-LUMO gap with hardness.
The chemical hardness is directly proportional to band gap. The twice times of band
gap is called chemical hardness of any molecule. The negative of eigen values of
HOMO and LUMO are utilized to determine ionization potential (IP) and electron
affinity (EA), respectively [32].

IP = =§yomo and EA = =& ymo (3)
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where égomo and &.umo are the eigenvalues of highest occupied molecular orbitals
and lowest occupied molecular orbitals.
The chemical hardness (77) is calculated by:

- IP—EA
n= §LuMo 2EHOMO = (4)

The absolute electronegativity is calculated by using finite difference method
[11, 31]. And by using energy of HOMO-LUMO, the absolute electronegativity (y)
is calculated by:

+ IP+EA
_ SLumotiHomo _ (5)

X 2 2

The chemical potential (u) is equal to negative value of eleCtronegativity (y).

n=—X (6)

The less band gap means molecule get more polarize and Known as chemically

soft molecule however reverse is true for chemically hard molecule. This explanation

shows that chemical softness is just a reversal, Of, chemical hardness [34]. The

chemical softness (S) of any system is calculated by:
1

1
5= 2 Eumo~EHOMO (7)
The global electrophilicity index (w):
u2
w = (8)

s

All global reactiyity parameters of title molecule are calculated and listed in
Table 1.

Table 1

Seéveral electronic reactivity parameters of title molecule

Eu(eV) | SE€V) | &y —&L(eV) | x(eV) | ueV) | nEVv) | SEev)* | w
64721 "~ 0.8558 | 5.6163 36639 | —3.6639 | 28081 | 0.1781 | 2.3002

&L = SLumo s &1 = Snomo
TDDFT CALCULATION

The UV spectrum of title molecule is calculated by using TDDFT on optimized
geometry by using same level theory. We have calculated TDDFT calculation up to
twenty transition states. The calculated UV spectrum of title molecule is shown in
Fig. 6. The most prominent peak appears in calculated UV spectra at 227.35 nm
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which arises due to transition So — Se. The calculated transition energy 5.45 eV
however corresponding transition of electron occurs H-2 — LUMO (51 %), H-1 —
LUMO (18 %). In this study other peaks appears at 224.33 nm with an amount of
radiation absorbance between energy levels, i.e. oscillatory strength f = 0.0292 a.u.
This peak appears due to transition of electron between So— Sgwhich mainly due to
transition of two electron H-2 — LUMO (21 %), H-1 — L+1 (20 %), H-1 — L+2
(43 %). The calculated transition energy corresponds to this peak is 5.54 eV,,Some
other transitions appear at 234.45 nm (having f = 0.068 a.u.) 219.93 nm (hawving f =
0.0059 a.u.) 215.30 nm (having f = 0.0125 a.u.). These peaks appear due toitransition
of electrons in between So— S7, So— S13, So— Sis, respectively. The,correésponding
transitions energy, transitions orbitals and their % contribution arg-isted, in Table 2.
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Figy6. Calculated UV spectrum of title molecule.

Table 2

The calculatedvalues for excited state transition energy (E), oscillatory strength (f), and wavelength
in TDDFT calculation

Excited E (eV) f(au.) Calculated Transition orbitals
state Anax (A)
So—Ss 5.39 0.0162 230.20 H-3—LUMO (12 %),

H-2—L+3 (11 %),

HOMO—L+3 (36 %)
So—Se 5.45 0.0639 227.35 H-2>LUMO (51 %),
H-1-LUMO (18 %)
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So—Si1 553 0.0292 224.33 H-2—LUMO (21 %),
H-1L+1 (20 %),
H-11+2 (43 %)

So—S1s 5.69 0.0143 217.76 H-4>LUMO (60 %),
H-1—L+4 (~16 %)
So—S1s 5.76 0.0125 215.30 H-3>LUMO (23 %),

H-3—L+4 (18 %),
H-1—L+4 (14 %),
H-1L+5 (11 %)

VIBRATIONAL ANALYSIS

There are 43 atoms in title molecule consequently thaving*123 modes of
vibration. In 123 modes of vibration, N—1 are stretchingsmodes-and rest of bending
modes. The vibrations below 1000 cm™ are called fingerpfintregion however above
1000 cm are called functional group region. The vibrational analysis has been done
on single molecule, so we have ignored moleculartinteractions however in this
calculation we have assumed that bonds duringsstretching are purely elastic, so we
have also ignored anharmonicity in this calculation. The calculated IR spectrum is
scaled by 0.96 to compare with experimental IR spectra [38]. The calculated IR
frequencies, IR intensity and assignmentwith % PED are listed in Table 3 only with
IR intensity >10. The VEDA 4.0-program package [19] is utilized to calculate %
PED of title molecule. Some important modes of vibrations are discussed below.

<OH” and —NH vibrations

In present studyy, title, molecule has —OH and —NH groups. The stretching
modes of vibrationnof OH falls in between 3400 cm™ 103600 cm™ due to lower
reduced mass.4n present study, an intense polarized peak appears at 3699.30 cm*
with PED 100 %:insplane of ring R1. The in-plane OH bending appears at 1230.70
cmt, 1410.49 cm ! and 1430.94 cm™; however out of plane bending modes appears
at 1105.74 cm™?, 216.44 cm tand 243,38 cm™. The NH stretching mode of vibration
appears\at.3384.08 with 99 % PED. At lower region, out plane NH bending also
appearswat 1087.70 cm*and 803.90 cm™.

—CH vibration

The CH stretching mode of vibration of hetero aromatic rings appears in the
region from 2800 to 3100 cm™. This region is knowing as characteristics of
identifying presence of —CH group [11]. In title molecule, two benzene rings are
present with CH functional group. In present study, two polarized peak appears at
3057.42 cmtand 3047.34 cm™ due to —CH stretching modes in aromatic benzene
R1 ring however other two intense peak appears at 2861.97 cm™, and 2820.41 cm™
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having PED 89 % and 94 % respectively, due to —CH stretching modes in hetero
aromatic structure. At lower end of spectra in-plane bending —CH modes appears
with mixing of several modes having significant intensity. In this study, in-plane
bending appears at 1127.55 cm™, 1425.90 cmtand 1056.74 cm™*; however, at lower
region, out of plane —CH bending modes appears. The ring R2 is non planer so out
of plane bending modes will appear at higher region than corresponding modes
appears in aromatic benzene ring. In present study, out of plane CH bending /modes
are appeared at 1332.99 cm?, 1289.14 cm,1286.05 cm tand 243.16 cm™

Methylene group / methyl group vibrations

In title molecule, both CH3 and CH; groups are present at hétre arematic ring
R2. In —CHa/—CH3s group, six different modes of vibration appear with symmetric
stretching, antisymmetric stretching, scissoring, rocking, wagginggtwisting, etc. The
antisymmetric modes of vibration appear at higher frequency region than symmetric
stretching modes. In present study, six back-to-back intense polarized peaks appears
at 3046.23 cm™, 3057.42 cm?, 2996.78 cm,2988.60,cm?, 2933.09 cm, and
2923.07 cm™*. An intense polarized peak appears with pelarized vector perpendicular
to plane of ring R1 at 2884.70 cm™* due to symmetric —CH, stretching. In bending
modes, scissoring, and rocking modes are ‘category of in-plane vibration however
wagging and twisting modes are of out af\plane bending category. The scissoring
modes appear at 1450.81 cm™?, 1449:02\cm?, 1425.90 cm* and 1410.49 cm™;
however, rocking appears at 1221.99 em !, 1105.74 cm* and 661.51 cm™. The
wagging modes of vibration apgear at 1256.05 cm, 1230.70 cmtand 750.08 cm ™.

£C=0 absorption

In carbonyl group, —C=0 modes of vibration are sensitive in which both carbon
and oxygen are vibrating with equal amplitude. In present study an intense polarized
peak appears in‘middle region of spectra at 1710.88 cm™* with PED of 64 %.
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Table 3

Calculated IR wave number, IR intensity, and their assignment by using same level theory

IR Intensity Vibration assignment
wavenumber (a.u)
(cm™)

216.44 82.7545 ¥ (O39H40)

684.90 50.0355 v (CH)R,

690.37 32.3250 Y (CH)R1 + (I)R(C23H24)+(I3R(023H25)

691.39 46.6479 $r(C23H25)+dr(C23H2a) +4(CsHs)+vs(C12—Cis)

750.08 32.3942 Pr(C-H)R1

761.13 11.3164 US(C28C30)+(I)W (N14H13)+(I)R(C23H24)+(I)R(C23H25)+
vs(C1Hy)

996.38 60.1317 D5(039C2o)+(1)5(C15H17)+(I)5(C16H13)

1006.72 15.9560 US(C33—C35)R1+1)5(C35 C31)R1+Y(H37H34)R1+
1(H38H32)R1

1035.61 13.7781 BC1H7)R1+B(CoHg)R1+B(CsH10)R1+vs(N14Ca2)

1056.74 11.4174 B(C=H)R1+v5(C35C31)

1087.70 19.4957 7(N14H26)

1105.74 40,8818 y(039H40)+’y(C20H21)+(I)R(C16H2)+’y(C42H43)

1121.28 65.0823 $s(CaoH22)+dw(CooH21)+y(Co1H24)+vs(C12Ca3)

1171.29 12.2324 B(C23H25)+B(C23H24)+0s(C26C28)+y (CazHar)

1221.99 6743811 B(C20H21)+[3(039H4o )+(I>R(CZSH24)+(I)R(C23H25)

1230.70 11.1186 B(O39H40)+B(Ca0H22)+dw(C23H2 )+y(N1sH13)

1256.05 11.9321 y(C33H37)+y(C30H34)+1)5(C30C23)+(I)W(C20H22)+(1)W
(CxoH21)

1289.14 49.6593 7( CasH27)+y (Ca2H12)

1832.23 13.3070 Y(CasHa7)Ro+y (CaoHas)

1342.88 13.2011 V5(C16C15)+s(C16H3)

1403.94 31.9527 (I)S(C23H24)R2+(I)3(C23H25)+B (O3gH4o)

1410.49 27.1550 (I)S(C23H25)+(I)5(C23H24)+B (039H4o)

1425.90 13.4701 B(CH)R1+y(CsoHz4)+ds(CosH27) +ds(C26Cas) +ds
(CasH25)+ds(CasHa4)

1449.02 14.9057 0s(Ci6H3) [41]+ds(H22Co0H21) [37]

1450.81 20.5307 $s(H19C16H18) [45]+¢s(H22C20H21) [35]

1463.37 12.6130 1)5(C30028) [43]+1)5(C35031) [1 1]+B(H32H36) [17]+B

(HaaHar) [24]
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1701.58 194.0581 | v5(C120a1) [64]

2820.41 50.3043 | vs(CasHor) [94]

2861.97 17.5079 | vs(CaoHaz) [89]

2884.70 39.6807 1)5(C20H22H21) [93]

2923.07 22.7617 | vas (C1eHa) [97]

2933.09 23.6142 Das(Conzz) [41]+1)a5(C20H21) [54]

2988.60 16.9046 | vas(CisH3) [98]

2996.78 12.8673 Das(C15H19)+Uas(C16H13)

3046.23 19.8806 1)5(C25H32)R3+US(C30H34)R3+1)5(033H37)R3+1)5
(CssH3g)R3+vs (CaiHse)Rs

3047.34 16.4986 Ds(CsH10)R1+1)5(C5H11)R1+1)5 (C1H7)R1+1)s
(C2Hg)R1+v5(C3Hg)R1

3057.42 32.1933 1)5(C31H35)R1 +1)5(C35H3o)R1+DS(C30H34)R1

3057.53 17.4254 1)5(C5H10)R1+1)5(C1H7)R1+US(C2H8)R1+DS(C3H4)R1
+05(Cs1H36)R3 +vs(CasHzg)R3

3384.08 12.21 1)5(N14H13) [99]

3699.31 53.6781 | vs(OseHao) [100]

Abbreviations: B = out of plane bending, y = in_plane bending, vs = symmetric
stretching, vas = antisymmetric stretching, $s==s€issoring, ¢r = rocking, ¢w =

wagging.
BIOLOGICAL ACTR/ITY AND DOCKING

By using ALOGPS 2.1,[18, 18} 43] the calculated values of log P and log S
implies that transportationgahsorption, permeability, and solubility of drug through
cell membranes respectively.\Ihe calculated value of log P (—2.31) shows that the
title molecule can easily transport through cell membrane. In general, value of log P
lies in between —l t0.5.36. The calculated value of log S (—3.84) of title molecule
lies within this{range“elearly indicates solubility of drugs. Where log P generally
indicates theabserbance, transportability as well as distribution of any drugs in a
body whereas lag S signifies the water solubility of any drugs. Several biological
activities of_title molecule are calculated with PASS software [4]. PASS isan online
server which calculate more than 900 pharmacological effects. The reliability of
PASS™software is judge by comparing calculated biological activities with
experimentally determined biological activity of more than 46,000 drugs and after
comparison accuracy of biological activity calculated by PASS is 85 %. The
calculated biological activity of PASS software predicts probability to be bioactive
Pa > 70 % are listed in Table 4. The Pa guesses the chance that the title molecule is
fitting to the sub-class of active molecule (look like the structures of which are the
most typical in a sub-set of "actives"” in PASS training set). The title molecule shows
good activity against nicotinic alpha6beta3betadalpha5 receptor antagonist (0.827),
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antiviral (0.783), CYP2C12 substrate (0.766), phosphatase inhibitor (0.676), etc.
A nicotinic antagonistis a type of anticholinergic drug that inhibits the action
of acetylcholine (ACh) at nicotinic acetylcholine receptors [49]. Title molecule will
be used as anti dyskinetic drug because title molecule shows a good activity against
anti dyskinetic drug. Title molecule also shows good antiviral activity so it can be
used as an antiviral drug in future. Title molecule also shows good activity against
gluconate 2-dehydrogenase (acceptor) inhibitor which is responsible for respiratory
cancer. To design new antitumor drug, we have performed docking with suitable
protein. Swiss dock is online server [36—37] which predicts and performs docking
of any molecule with suitable protein. In docking process, we have uploadedmol2
file of optimized geometry of title molecule and pdb file of suitable pretein. In drug
discovery field interactions between a ligand and receptor leads impertant docking
of title molecule performed blindly over whole protein not specifig’orientation. Swiss
dock predicts that nature of gene DHODH dihydroorotate dehyerogenase (quinone)
is mitochondrial [48]. The DHODH protein in tumor sequence plays an important
role in mitochondrial respiratory chain in cancer cells. The_pdb-file of DHODH is
obtained by protein data bank [50]. The calculated binding affinity, FF score, and
H-bond, bond-length along with amino acids (residue)yfound in the binding site
pockets are important parameters to calculate nature andsstrength of interaction. The
binding affinity (AG) of (drug) compounds dependson the type of bonding (H-bond)
that occurs with the active site of the proteinydhe docking of title molecule with
DHODH protein shows two hydrogen bands:.The docking picture of title molecule
with DHODH protein is shown in Figure ¥."In these, binding residue of GLY-143
and GLU166 with N14 atom of title moleeule are attached with bond lengths of order
of 2.390 A and 2.203 A, respectively. The calculated force field scoring function
(FF) and binding affinity for GLY<143 are 1123.00, —7.28 kcal/mol, respectively;
however corresponding¢value #for GLU166 are —1265.42 and —-8.21 kcal/mol,
respectively. The calculated force field scoring function (FF) and binding affinity
shows that title malecule will well bind with DHODH protein as compared with
some previous study.
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Fig. 7. Docking picture of title molecule with DHODH protein.

Table 4
Several activities calculated by PASS for Pa > 70 %

S.N. Biological receptors Pa Pi

1 Nicotinic alpha6beta3betadalphab receptor 0.827 | 0.007
antagonist

2 Testosterone 17beta-dehydrogenase (NADP™) 0.786 | 0.012
inhibitor

3 Nicotinic alpha2beta2 receptor antagonist 0.783y] 0.017

4 Antiviral (Influenza) 07766 | 0.044

5 Testosterone 17beta-dehydrogenase (NADP™) 0.743 | 0.036
inhibitor

6 Gluconate 2-dehydrogenase (acceptor) inhibitor, 1#0.676 | 0.018

6 Antidyskinetic 0.640 | 0.079

Pi = the probability to be bioinactive.

CONCLUSION

In the present communication, structure of title molecule is optimized by using
DFT/B3LYP and 6-311++G(d,p) as thexbasis set. The calculated correlation factor
for bond length and bond angle@hows that present method is quite well to define the
geometry of title molecule. Fhe calculated energy gap between HOMO and LUMO
shows that title moleculedsnot chemically reactive. The TDDFT calculation shows
that most intense peaksappears‘at 227.35 nm which arises due to transition So— Se.
The title moleculeshows good activity against nicotinic alpha6beta3betadalphab
receptor antagonisty(0.827), antiviral (0.783), CYP2C12 substrate (0.766),
phosphatase inhibitor, (0.676), etc. Title molecule binds well with the cancer protein
DHODH residue of GLY-143 and GLU166, so the title molecule will be uses as an
anti-caneerdrug'in future.
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