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ABSTRACT:

Multiple Sclerosis (MS) is a complex and
multifactorial disease characterized by chronic
inflammation, demyelination, and
neurodegeneration in the central nervous system
(CNS). Computer-aided drug design has gained
popularity and proven to be a useful tool for cutting
down on time and resources, especially in the early
stages of the drug development and discovery
process.The right enzyme target is found using the
SuperPred 3.0 platform. The SwissADME and the
Osiris property explorer are used for In-silico
ADMET evaluation. Protein repair and analysis
server (PRAS) is used to prepare proteins that were
retrieved from the RCSB databank. The webserver

l. INTRODUCTION

Multiple sclerosis (MS) is a chronic
autoimmune disease that primarily affects the
central nervous system (CNS), which includes the
brain, spinal cord, and optic nerves. In MS, the
immune system mistakenly attacks the protective
covering of nerve fibers known as myelin, leading to
inflammation and damage. This demyelination
disrupts the transmission of electrical signals
between the brain and the rest of the body, resulting
in a variety of neurological symptoms[1].

The term "Computer-Aided Drug Design,"
or "CADD," is commonly used to refer to the
systematic and rational development of new
medicines through the application of computational
techniques and methodologies. CADD has gained
popularity and proven to be a tremendous time and
resource saver, especially in the early stages of the
drug discovery and development pipeline[2].
Several popular CADD methods include Molecular
docking, Molecular dynamic modelling, Scaffold
hopping, Pharmacophore mapping, similarity
search, and  Quantitative  Structure-Activity
Relationship (QSAR)[3].

Aurantiamide can be extracted from a
number of plants, including Portulaca oleracea L,
Clematis terniflora DC, Gomphrena celosioides etc
with number of biological activities including anti-

CB-DOCK?2 is used for active site prediction and
docking. The Biovia Discovery Studio is used to
visualise docking results. The Cabsflex 2.0 and the
fastDRH server are used for Molecular dynamics
and  re-scoring  computations,  respectively.
According to the current study, Aurantiamide is a
non-toxic, orally accessible ligand that can
effectively inhibit certain receptors/enzymes in the
field of drug discovery. Aurantiamide may therefore
be regarded as a lead in the development of
medications. We also realised that the drug
discovery process is accelerated by Al-guided drug
design.

KEYWORDS: Multiple Sclerosis, Neprilysin,
Cathepsin D, CADD.

oxidant, anti-platelet, anti-inflammatory, and anti-
tumor[4-6]. The present study also aims to evaluate
the Aurantiamide as inhibitor against Multiple
sclerosis through the In-silico approach.

1. MATERIALS AND METHODS
TARGET FISHING AND DATA CURATION
To identify the best target for screening, the
Superpred 3.0 platform is utilised
(https://prediction.charite.de/) [7]. For the screening
procedure, the structure of the Aurantiamide was
obtained in the structure data file (SDF) format from
the PubChem database
(https://pubchem.ncbi.nlm.nih.gov/)

ADMET PREDICTION

The most crucial factor in determining how
a drug works is its ADMET properties. The drug-
likeness profiling based on adsorption, distribution,
metabolism, and excretion is carried out in the
current  study using the  SWISSADME
(http://lwww.swissadme.ch/index.php)[8]. The
SWISSADME was used to input the SMILES
notation that was taken from the Pubchem database.
The compound's toxic effects are predicted using
Osiris Property Explorer
(https://openmolecules.org/)
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DOCKING STUDIES
PROTEIN RETRIEVAL AND PREPARATION
The RCSB protein data bank was used to
obtain the 3D structures of Neprilysin (PDB CODE:
6SUK) and Cathepsin D (PDB CODE: 40D9).
After that, it is entered into the Protein Repair and
Analysis  Server (PRAS-  https://lwww.protein-
science.com/) to check for and fix any missing
hydrogen atoms, heavy atoms, or residues [9]. The
PROCHECK suite of programs
(https://saves.mbi.ucla.edu/) analyses the overall
structure geometry and residue-by-residue geometry
to check the stereochemical quality of a imported
protein structure [10]. The ERRANT webserver
(https://saves.mbi.ucla.edu/) used to determine
protein quality by plotting the value of the error
function against the location of a 9-residue sliding
window, which is determined by comparing the
statistics from highly refined structures with the
statistics of non-bonded interactions between
various atom types [11]. The VERIFY3D program
(https://saves.mbi.ucla.edu/) assigns a structural
class based on the location and environment of an
atomic model (3D) (alpha, beta, loop, polar,
nonpolar, etc.) and compares the results to good
structures to determine whether the model is
compatible with its own amino acid sequence (1D)
[12]. 2D and 3D Ramachandran plots of various
types was generated using RAMPLOT
(https://ramplot.in/index.php) to aid in the analysis
of protein structures

LIGAND PREPARATION

The MM2 force field tool of the Chem3D
module in the ChemBioOffice software package is
used to subject the ligand to the energy
minimisation step.

BINDING CAVITY PREDICTION

The CB-DOCK2 webserver is used to
predict the binding cavity. It clusters the solvent
accessible surface and uses a structure-based
method to predict cavities. It provides important
details about the volume, size, and centre of the
anticipated cavities. (https://cadd.labshare.cn/cb-
dock2/index.php)[13].

DOCKING AND VISUALIZATION STUDY
The Autodock vina module of the CB-
DOCK2 webserver is used for docking, and the

Biovia Discovery Studio software 2021 is used to
visualise the binding interactions.

MOLECULAR
SIMULATION

The protein is simulated using the Cabs
Flex 2.0 webserver. Greater flexibility is indicated
by a maximum RMSF value, whereas the system
was constrained during the simulation run by a
minimum
value.(https://biocomp.chem.uw.edu.pl/CABSflex2)
[14]

DYNAMICS (MD)

MOLECULAR MECHANICS -
GENERALIZED BORN SURFACE AREA
SOLVATION (MM- GBSA) CALCULATION

A web server called fastDRH has been
made available to the public for free in order to
predict and analyse the structures of protein—ligand
interactions.  This server's user-friendly and
adaptable web platform effectively integrated
different poses-based per-residue energy
decomposition analysis and structure-truncated
MM/PB(GB)SA free energy calculation processes.
It comprises the docking protocol based on the
AutoDock Vina and AutoDock-GPU docking
engines that the user specifies. The overview can be
found at (http://cadd.zju.edu.cn/fastdrh/overview)
[15]

CHARACTERIZATION
NMR AND MASS SPECTROSCOPY

The 1D NMR and 2D NMR (COSY and
HECTOR) spectrum of the compound Aurantiamide
was analyzed using NMRium  software,
(https://iwww.nmrium.org/) [16] while the mass
spectrum was also determined utilizing CFMID
from WishartLab at the energies 10V, 20V, 40V by
the input the SMILES notation that was taken from
the Pubchem database.
(https://cfmid.wishartlab.com/) [17]

1. RESULTS AND DISCUSSION

TARGET FISHING

The target, Cathepsin D with a 98.95%
model accuracy and an 96.88% probability score
and Neprilysin with a 92.63% model accuracy and
an 60.16% probability score was predicted by
SuperPred software. Multiple sclerosis is the
indication of the anticipated target. Figures No. land
No.2 show the outcomes of the predicted targets and
indications.
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Target Name ChEMBL-ID  UniProt PDB TTDID Probability Model
ID  Visualization
Protein Mdm4 CHEMBL1255126 015151  6Q9Y T36741  97.73% 90.2%
Cyclooxygenase-1 CHEMBL221 P23219 6Y3C Not 97.64% 90.17%
Available
ICathepsinD CHEMBL2581 P07339 40D9 T67102  96.88% 98.95% |
Bloom syndrome protein CHEMBL1293237 P54132 403M Not 96.48% 70.06%
Available
Neprilysin CHEMBL1944 P08473  6SUK T05409  60.16% 92.63% |
Histone deacetylase 5 CHEMBL2563 QouQLe  5uwi Not 59.79% 89.67%
Available

Fig.No.1: Predicted targets for the Aurantiamide using SuperPred server

Target Name ChEMBL- Indication Probability Model
ID accuracy
Protein Mdm4 136741 Acute myeloid leukaemia [ICD-11:  97.73% 90.2%
2A60]
Protein Mdm4 136741 Haematological malignancy 97.73% 90.2%
[ICD-11:2B33.Y]
Protein Mdm4 136741 Myelodysplastic syndrome [ICD-11:  97.73% 90.2%
2A37]
Protein Mdm4 T36741 Solid tumour/cancer [ICD-11: 97.73% 90.2%
2A00-2F9Z]
Cathepsin D 167102 Hypertension [ICD-11: BAOO-BAO4] 96.88% 98.95%
Cathepsin D T67102 Muttiple sclerosis [ICD-11: 8A40] 96.88% 98.95%
Cathepsin L T41141 Abdominal aortic aneurysm 93.92% 96.61%
[ICD-11: BD50.4]
Neprilysin T05409 leukaemia [ICD-11: 2A60-2B33] 60.16% 92.63%
| Neprilysin T05409  Multiple sclerosis [ICD-11: 8A40)  60.16% 92.63% |
Neprilysin T05409 Non-small-cell lung cancer [ICD-11:  60.16% 92.63%
2C25.Y]

Fig. No.2 : Predicted indications for the Aurantiamide using SuperPred server

ADMET RESULTS

Aurantiamide exhibits good GI absorption
and complies with the Lipinski rule. Cytochrome
enzyme CYP1A2 are not inhibited by it. It has
bioavailability score of 0.55. When drug likeness
filters like Lipinski, Ghose, Egan, and Muegge are
followed, it is clear that Aurantiamide has the
potential to be a safe oral medication. The synthetic
accessibility score, which ranges from 0 to 10, it lies
at 3.27, indicating that it is easily synthesised. The
presence of BBB permeation is necessary for its

efficient operation. The Table No. 1 displays the
ADMET findings derived from the Osiris property
explorer and SWISSADME. For toxic endpoints
like mutagenicity, tumorigenicity, irritation, and
reproductive toxicity, Osiris Property Explorer has
determined that the compound "Aurantiamide" is
non-toxic. As a result, Aurantiamide may be used
safely in medicine. Furthermore, a drug-score of
0.64 indicates that the compound is a lead molecule
that fights Multiple sclerosis. The Aurantiamide
ADMET results are displayed in figures 3 and 4.

Table.No.1: ADMET results using the SWISSADME and Osiris property explorer

COMPOUND M.W LOGP | TPSA | Gl LIPINSKI | TOXICITY
(g/mol) (A ABSORPTION | RULE
Aurantiamide 402.49 2.95 78.43 High Obey No
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Fig. No.4: Toxicity profile of Aurantiamide by the OSIRIS software

DOCKING RESULTS
The protein was repaired and secondary structure
information of the targets are also

determined using the PRAS server that are given
below in the fig.no.5
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a-helix = 10.0%
3T-helix = 6.2%
n-helix = 4.1%
B-strand = 36.9%
Turn = 10.0%
Coil = 32.8%

a-helix = 54.3%
3T-helix = 5.2%
n-helix = 2.1%
p-strand = 11.3%
Tumn = 7.9%

Coll = 19.2%

Fig. No. 5: Secondary Structure information for target- Cathepsin D and Neprilysin

The PROCHECK software tool is used to
validate the protein structure. The protein is then
used in additional docking studies after more than
90% of the amino acid residues are located in the
most advantageous area of the Ramachandran plot.
The Ramachandran plot for the Protein 1d: 40D9
and 6SUK is shown in the fig.no.6. It is found that
92.5% residues lie in the most favored region,7.5%

residues in the additional allowed region for Protein
Id 40D9 and 93.4% residues lie in the most favored
region,6.5% residues in the additional allowed
region for Protein Id 6SUK. The 2D and 3D
Ramachandran plots of various types was also
generated using RAMPLOT for the analysis of
protein structures which are given in figures below
as7,8,9 10and 11

FROCHECK
Ramachandran Plot
saves

Psi (degrees)

135 180

Phi (degrees)

Plot statistics

Rasidhoss in most fvoured segions [ABL]
Residoes in additional allowed regions [ablp]
Basichss in gensronsly allowed Temons [-8,-b1-p]
Fesidues in disallowed regions

#

02.5%
0.0%
0.0%

Nmber of non-ghycme and nos-proline residues 1000%

ammber of end-residues (excl. Gly sad Pro)

Nimber of plycing residues (shoun s mangles)
Mimber of proline residues

Elgy = §lees

]

Total oamber of resdues

‘Based om as amalysis of 118 struceares of reselurion of  Jeast 1.0 Anpsoocs
=d R-facior no greates than 20%. 2 pood qality medel wanild be expected.
tohave over PP in the most SverTed mpens

PROCHECK
Ramachandran Plot
saves

Psi (degrees)

Phi (degrees)

Plot statistics

Eesichoes in most favoured megions [ABL] 591 934t

MNumsber of non-glycine and nos-prolise residises 5 1000
Nmber of end vesidues (excl. Gy 2nd Pro) 2
Mumsber of glycine residnes (shown as mangles) 41
Number of proline residnes n

Total pumsber of ressdmes 6_93
‘Based on az amalysis of 118 swrucnares of resedurion of & Jeast 2.0 Angsmons

a0 B facor oo greater than 0%, a pood gty medel would be expected
‘o have over 5074 i the ot verred s

saves_Ol.ps

saves_OLps

Fig. No.6: Ramachandran plot for the PDB ID: 40D9 and PDB ID: 6SUK
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Fig. No. 7: 2D Ramachandran plot of six distinct categories plot for the PDB ID: 40D9
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Fig. No. 8: 2D Ramachandran plot of six distinct categories plot for the PDB ID: 6SUK

The six distinct categories are general case
(Ala and remaining 15 amino acids), Gly,Val/lle,
pre-Pro, trans-Pro & cis-Pro.Here, green blue and

red dots represent torsion angles of favoured,
allowed and disallowed regions respectively.
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Fig. No.10: 3D Ramachandran plot of six distinct categories plot for the PDB ID: 6SUK
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The six distinct categories are general case (Ala and
remaining 15 amino acids), Gly, Val/lle, pre-Pro,

-

Fig. No.11: Standard 3D

Here, bar represents frequency of torsion angles.

The value of the error function against the
location of a 9-residue sliding window was plotted
for the proteins to evaluate the quality of protein
structure using Errat Webserver . The overall
quality factor of Protein ID: 40D9 was 97.895 and
the overall quality factor of Protein ID: 6SUK was
98.986 . They are represented in figure. No 12 and
13

The compatibility of the protein’s 3D
structure with its amino acid sequence was

Program: ERRAT2

File: 40D9.pdb

Chain#:D

Overall quality factor**: 97.895

trans-Pro & cis-Pro. Here, bars represent frequecy of
torsion angles

» 40
L 3s
$ 30
Y 25 |
I(C'
15

|
lll)

N

Ramachandran plot plot for the PDB ID: 40D9 and 6SUK

evaluated by using VERIFY3D program. For
Protein ID 40D9, 74.69% of the residues have
averaged 3D-1D score > = 0.1 and fewer than 80%
of the amino acids have scored > = 0.1 in the 3D/1D
profile. For Protein ID 6SUK, 88.40% of the
residues have averaged 3D-1D > = 0.1 and at least
80% of the amino acid have scored > =0.1 in the
3D/1D profile. The graphical representation of the
proteins are given as figure no 14 and 15.

Error value*
8 ©o
g 2

120 ~ 140 160 180 = 200

220 240 260 280 300

0

’nﬂﬂ'ﬂﬂ

i [ e

Residue # (window center)

“On the error axis, two lines are drawn to indicate the confidence with
which it is possible to reject regions that exceed that error value.
**Expressed as the percentage of the protein for which the calculated
error value falls below the 95% rejection limit. Good high resolution
structures generally produce values around 95% or higher. For lower
resolutions (2.5 to 3A) the average overall quality factor is around 91%.

Fig. No.12 : Errat plot for PDB ID: 40D9
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*On the error axis, two lines are drawn to indicate the confidence with
which it is possible to reject regions that exceed that error value.
“Expressed as the percentage of the protein for which the calculated
error value falls below the 95% rejection limit. Good high resolution
siructures generally produce values around 95% or higher. For lower
resolutions (2.5 to 3A) the average overall quality factor is around 91%.

Fig. No. 13 : Errat plot for PDB ID: 6SUK
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Fig. No. 14 : VERIFY 3D structure for PDB ID: 40D9
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Fig. No.15: VERIFY 3D structure for PDB ID: 6SUK

The table no.2 shows the details about the binding cavity volume, size, and docking scores that was
obtained by CB-DOCK?2 webserver
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Table . No. 2 : Docking Attributes Result

Docking results | Protein
Attributes Cathepsin D Neprilysin
Docking score -8.2 kcals/mol -9.3 kcals/mol

Binding cavity details

Cavity volume :152 A3

Center (x,y,z) :-20, -7, -11

Cavity size :24, 24, 24

Cavity size : 24, 24, 34

Cavity volume : 2108 A3
Center (x,y,2) : 10, -44, 3

From the docking study, Aurantiamide
forms a stable complex with docking score of -8.2
kcal/mol and -9.3 kcals/mol. The figure.no.16, 17,
18, 19 represents the docking pose, interactions etc.

electrostatic, and

Notably, the Aurantiamide forms essential hydrogen
bonding,
interactions.

Vander-Waals

Fig. No.16: 3D structure of Cathepsin D and Neprilysin against Aurantiamide
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Fig. No.17 : Binding interaction of Cathepsin D - Aurantiamide complex and Neprilysin - Aurantiamide
complex
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Fig. No.19 : Hydrophobic surface of Cathepsin D and Neprilysin cavity with Aurantiamide complex.

MOLECULAR DYNAMICS (MD)
SIMULATION
The protein and the protein-ligand complex the fluctuation’s levels suggests that the protein-
are subjected to MD simulation in the Cabs flex 2.0 ligand complex is stable. The fact that every protein
webserver.With a global weight of 1.0 and a residue exhibits fluctuations below the 4 angstroms
temperature of 1.4, 50 cycles and trajectory frames is noteworthy. The fig.no.20 represents the RMSF
were chosen. When their RMSF (root mean square plot of Cathepsin D and Neprilysin. The fig.no.21
fluctuation) values are compared, a notable drop in represents the RMSF plot of Cathepsin D -
Aurantiamide and  Neprilysin-  Aurantiamide
comple.
CABSflex 20| Chain A
CABStex 20| Chain D i
. o0)Z
' E 5 .
¢ i
4 25
20
10
1 05
¢ 25
. RL\:{:_--:-I . Residue
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Fig. No. 20 : RMSF plot of Cathepsin D and Neprilysin
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Fig. No. 21 : RMSF plot of the Cathepsin D - Aurantiamide and Neprilysin- Aurantiamidecomplex.

MM-GBSA ANALYSIS
The complex’s stability is demonstrated by
the binding affinity of -26.38 kcal/mol, which is

displayed by the MM-GBSA calculations performed
in the FastDRH server. The table lists the MM-

POSE MM GBSA SCORE POSE MM GBSA SCORE
pose001 -35.94 pose00l -33.76
pose002 -28.51 pose002 -27.42
pose003 -31.55 pose003 -34.19
pose004 -32.67 pose004 -27.73
pose005 -28.04 pose005 -29.6
poseD06 -28.48 posel06 -23.01
pose007 -32.74 pose007 -28.01
pose008 -20.62 pose008 -31.45
pose009 -30.57 pose009 -27.78
pose010 -30.12 pose010 -24.86
For Protein For Protein
Cathepsin D Neprilysin
=
E
Pose-1 - g
Pose-2 A g
o Pose-3 - E
7] ad _ @
8. Pose-4 . 0 =
o> Pose-5 o =
[ 7]
g Pose-6 - . .2
[ 1g
o Pose-7 - &
o ]
Pose-8 - -
Pose-9 - g
=
Pose-10 A - @
T T T T T T T T T T T T T T T T T T T T T T T T T T T T hl-
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O WWOWOOWGW W oo O OOy I 0000 0N NMMOMOOMOMOS S ST < o
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AL R F e - E S R
LIS O0RSRO0GIQRERTIIBIRARZ8295202a 3
[al¥al Ao O0OO0OO0OLOoO0D0O0D0OD0ADLOODDADADOD D
Residue

GBSA scores for each of the Aurantiamide's
different poses. According to the results of hotspot
residue analysis (Perresidue decomposition) the best
pose interacts with the amino-acid residues which
are shown in figures 22 and 23

Table. No.3 : MM-GBSA calculations for different protein

Fig. No. 22 : Hotspot residues predicted by using the FastDRH server for Cathepsin D
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Fig. No. 23 : Hotspot residues predicted by using the FastDRH server for Neprilysin

MASS SPECTROSCOPY

SMILES notation that was taken from the spectrum was generated for the compound -
Pubchem database of the compound were inputed in Aurantiamide at the different energies of 10V, 20V,
the CFMID webserver and the spectra type was set 40V. Input parameters for spectrum prediction was
to ESI with lon mode-Positive then the mass given below

Parent Compound Structure (SMILES Format) C1=CC=C(C=C1)C[C@@H](CO)NC(=0)[C@H](CC2=CC=CC=C2)NC(=0)C3=CC=CC=C3

Parent Compound Mass 402.1943427021
Spectra Type ESI

lon Mode Positive

Adduct Type [M+H]+
Probability Threshold 0.001

Status

Fig. No. 24 : Input parameters for spectrum prediction

Predicted spectra are shown below

Peaks for which corresponding fragments the highest scoring assigned fragments, if found. By
have been found are colored red; unassigned peaks Clicking on red spectra lines will show a list of all
are colored blue. However select over the peaks to possible predicted fragments for that peak. A list of
see the exact mass and intensity values, along with all possible matching fragments is shown below the

spectra.

Relative Intensity

mz

Fig. No.25 : Predicted Low Energy MsMs Spectrum (10V), [M+H]*
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Fig. No.26 :Predicted Medium Energy MsMs Spectrum (20V), [M+H]*

Relative Intensity

miz

Fig. No.27 :Base peak in Energy (20V), [M+H]*

Relalive Intensity

miz

Fig. No0.28 :Molecular lon peak in Energy (20V), [M+H]*

Relative Intensity

L ‘ L Hh.m\ |

miz

Fig. No.29 : Predicted High Energy MsMs Spectrum (40V), [M+H]*
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Fig. No. 30 : Base peak in Energy (40V), [M+H]*
NMR SPECTROSCOPY
NMRium webserver predicted the NMR corresponding files into the browser. Once the
spectra, such as 1D and 2D NMR at the frequency spectra are loaded, NMRium automatically groups
of Fequency 400mhz to elucidate the chemical them based on their corresponding nucleus. This
structure of compound. NMR spectra can easily be feature streamlines the data analysis process and
loaded by simply dragging and dropping the enables efficient data interpretation. The 1D and 2D
NMR obtained are given below with its ranges
'H- NMR

Aurantiamide

)

8

<
[

T T T T
8 7 6 5 4

[435;

[570
[mo
[434
[8m
o
[173

& [ppm]

Fig. No. 31 :'H NMR spectrum

DOI: 10.35629/4494-0906484501 Impact Factor value 7.429 | I1SO 9001: 2008 Certified Journal Page 498



‘NJ

1JPRA Journal

International Journal of Pharmaceutical Research and Applications
Volume 9, Issue 6 Nov - Dec 2024, pp: 484-501 www.ijprajournal.com

= R )

|

Laas% v_:

8 7 6

5 H 3

& [ppm]

Fig. No. 32 :*H NMR spectrum J graph with multiplicity trees

'HNMR Interpretation

'H NMR (400 MHz): § 2.80-3.00 (4H, 2.86
(d, J = 6.37 Hz), 2.86 (d, J = 6.37 Hz), 2.95 (d, J =
6.81 Hz), 2.95 (d, J = 6.81 Hz)), 3.44-3.55 (2H, 3.50
(d, J = 6.29 Hz), 3.50 (d, J = 6.29 Hz)), 4.23 (1H,
dddd, J = 6.37, 6.37, 6.29, 6.29 Hz), 4.70 (1H, dd, J
= 6.81, 6.81 Hz), 7.13-7.36 (10H, 7.20 (tt, J = 7.72,

BC-NMR

1.49 Hz), 7.20 (tt, J = 7.73, 1.49 Hz), 7.25 (dddd, J =
7.83, 1.49, 1.20, 053 Hz), 7.26 (dddd, J = 7.77,
1.49, 1.21, 0.53 Hz), 7.27 (dddd, J = 7.83, 7.72,
1.83, 0.53 Hz), 7.28 (dddd, J = 7.77, 7.73, 1.85, 0.53
Hz)), 7.43-7.61 (3H, 7.51 (dddd, J = 8.47, 7.50,
1.39, 0.45 Hz), 7.54 (tt, J = 7.50, 1.46 Hz)), 7.81
(2H, dddd, J = 8.47, 1.86, 1.46, 0.45 Hz).

AR
<823

il

Aurantiamide

O

T
100 & @ @

Fig. No. 33 :*C NMR spectrum

13C NMR Interpretation

13C NMR (101 MHz): & 37.60 (1C, s),
39.40 (1C, s), 48.70 (1C, s), 54.13 (1C, s), 64.30
(1C, s), 128.05-128.15 (3C, 128.10 (s), 128.10 (s),

128.10 (s)), 128.35-128.45 (4C, 128.40 (s), 128.40

(s)), 128.55-128.65 (6C, 128.60 (s), 128.60 (s),
128.60 (s)), 129.00 (2C, s), 133.70 (1C, s), 137.06-
137.16 (2C, 137.11 (s), 137.11 (s)), 166.50 (1C, ),
171.20 (1C, s).
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Fig. No. 34 :'H-'H and *H-13C spectrum

V. CONCLUSION
From the current research, we found that

Aurantiamide is capable of being effective against
Multiple sclerosis as an orally bioavailable, non-
toxic ligand indrug discovery. Hence, the compound
Aurantiamide may be considered as a lead in
treatment of Multiple Sclerosis. We also understood
that Al-guided drug design fastens the drug
discovery process.
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