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ABSTRACT
Objective: Procedure a molecular modeling study on a group of Alkaloids that have
an inhibition effect on AchE enzyme in the brain of Alzheimer’ s patient.
Materials and Methods: molecular modeling was done by iGemdock software using
the standard and accurate docking. It required downloading the structure of the
targetenzyme AchE which found in the brain of Alzheimer patient from the Protein
Data Bank and then the chemical compound formuls for 101 alkaloids compound
were collected from the Pubchem. The formulas were drawn with the Chemdraw
program, and the docking process was completed between the target enzyme AchE
and the studied compounds.In addition, applied Lapinski and Weber’s rules to the
group of studied compounds in order to predict the bioavailability of these
compounds. Data for these two rules were collected from the pubchem website.
Results: the results showed that 20 compounds achieved binding energy higher than
the standard compound Huperzine A. Theseresults indicatethatitcan be suggested
as AchE inhibitors in treatment plans for Alzheimer’s patient.
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-6'-ethyl-2-
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indole-3,1'-
3,5,6,7,8,8a-
hexahydro-2H-
indolizine]-7"-yl]-
3-methoxyprop-2-
enoate

Rhynchophylline

-3methyl-5-[3,5,7-
trihydroxy-2-(4-
hydroxyphenyl)-

4-oxochromen-8-
yl]pyrrolidin-2-

one

Lilaline
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Noscapine

(3S)-6,7-
dimethoxy-3-
[(5R)-4-methoxy-
6-methyl-7,8-
dihydro-5H-
[1,3]dioxolo[4,5-
glisoquinolin-5-
yl]-3H-2-
benzofuran-1-one

Staurosporine

(2S,3R,4R,6R)-3-
methoxy-2-
methyl-4-
(methylamino)-
29-oxa-1,7,17-
triazaoctacyclo[12
.12.2.12,6.07,28.0
8,13.015,19.020,2
7.021,26]nonacos
a-
8,10,12,14,19,21,
23,25,27-nonaen-
16-one
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methyl
(1R,158,17R,18R,
19S,208)-18-
methoxy-17-
(3,4,5-
trimethoxybenzoy
Doxy-
1,3,11,12,14,15,1
6,17,18,19,20,21-
dodecahydroyohi
mban-19-
carboxylate

Deserpidine

(3S)-6,7-
dimethoxy-3-
[(5R)-6-methyl-
7,8-dihydro-5H-
[1,3]dioxolo[4,5-
glisoquinolin-5-
yl]-3H-2-
benzofuran-1-one

Hydrastine

—

-1(3-cyano-3,3-
diphenylpropyl)-
Piritramide 4-piperidin-1-
ylpiperidine-4- N
carboxamide
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Bicuculline
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fg]quinoline-9-
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10

Leonurine

-4
(diaminomethylid
eneamino)butyl 4-
hydroxy-3,5-
dimethoxybenzoat
e

HO

7

NH,

11

Bismahaninie

-[9-hydroxy-3,5-
dimethyl-3-(4-
methylpent-3-
enyl)-11H-
pyrano|[3,2-
a]carbazol-8-yl]-
3,5-dimethyl-3-
(4-methylpent-3-
enyl)-11H-
pyrano[3,2-
a]carbazol-9-ol
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HO

HO
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Ficine

-5,7dihydroxy-8-
(1-
methylpyrrolidin-
2-yl)-2-
phenylchromen-4-

one

14

Phyllospadine

-5,7dihydroxy-2-
(4-
hydroxyphenyl)-
6-methoxy-8-(1-
methylpyrrolidin-
2-yl)chromen-4-
one
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Triangularine

[(7R.8R)-7-[(Z)-
2-methylbut-2-
enoyl]oxy-
5,6,7,8-
tetrahydro-3H-
pyrrolizin-1-
yl]methyl (Z)-2-
(hydroxymethyl)b
ut-2-enoate

16

Magnoflorine

(6aS)-2,10-
dimethoxy-6,6-
dimethyl-5,6,6a,7-
tetrahydro-4H-
dibenzo[de,g]quin
olin-6-ium-1,11-
diol

17

Charine

-2,4diamino-5-
(3,4,5-
trihydroxyoxan-2-
yDoxy-1H-
pyrimidin-6-one

Reserpine

methyl
(1IR,15S,17R,18R,
19S,20S)-6,18-
dimethoxy-17-
(3,4,5-
trimethoxybenzoy
Doxy-
1,3,11,12,14,15,1
6,17,18,19,20,21-
dodecahydroyohi
mban-19-
carboxylate
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No Compound name Energy (KJ/mol)
1 Rhynchophyline -137.7
2 Lilaline -137.4
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3 Noscapine -133.64
4 Staurosporine -132.39=
5 Deserpidine -131.4
6 Hydrastine -130.73
7 piritramide -129

8 Bicuculline -128.31
9 Ergotamine -126.82
10 Leonurine -125.54
11 Bismahanine -125.21
12 Betanidin -125.11
13 Ficine -124.36
14 Phyllospadine -123.96
15 Triangularine -123.7
16 Magnoflorine -123.68
17 Charine -122.39
18 Reserpine -122.05
19 Lobeline -121.28
20 Narceine -120.09
21 Huperzine A -97.31

Careers COVID-19

isplay File nioad Files - [RediEteRte]

B 1GPK

pdb_00001gpk

Structure of Acetylcholinesterase Complex with (+)-Huperzine A at 2.1A Resolution
PDB DOI: https://doi.org/10.2210/pdb1 GPK/pdb

Classification: HYDROLASE
QOrganism(s): Tetronarce californica
Mutation(s): No @

Deposited: 2001-11-05 Released: 2002-08-29

Deposition Author(s): Dvir, H., Harel, M., Chetrit, M., Silman, I., Sussman, J.L.

Experimental Data Snapshot

WwWwPDB Validation @

©3D Report Full Report

Method: X-RAY DIFFRACTION Metric Percentile Ranks Value
Resolution: 2.10 A Riree I (o 21
R-Value Free: Clishscore IS O
0.213 1Dep05\t‘m}‘ 0.220 (DCC) @ s v —
© Explore in 3D: Structure | Sequence Annotations | g r;;t:gxg?;m 0490 (0CC) @ Sidechain oulicrs IS o — i
Electron Density | Validation Report | R-Value Observed: RSRZ outtiers IENNNND M 5

Ligand Interaction (HUP)

Global Symmetry: Cyclc- C2 @ (Explore in 30)
Global Stoichiometry: Homo 2-mer - A2 @

Find Similar Assemblies

Biological assembly 1 assigned by authors.

0.189 (Depositor) @

Starting Model: experimental
View more details

e el

B

Desesie e 3.y siwtres o i echaion

Ligand Structure Quality Assessment @

Worse 0 *

_1 Better

Ligand structure goodness of fit to experimental data

HUPERZINE A s ACHE Jirall PDBgealissll dgaly gedass :(1)JS
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Lag dbaiisall Luisad) Jlgantly « pai¥) ol sglis il HUPERZINE A

iy Sl | s ) Gl ey :(3) Lstal)

Sl ra Jladl cund Mg.\.wmll Sl RHYINCHOPHILLINE Sl eiagy +(8) JSlf

Molecular

NO Compound Compound Weight Log HB HB RB PSzA
Name Formula P Donors | Acceptors (A%
(g/mol)

1 Lilaline C20H17NO2 383.4 2.3 5 7 2 136
2 | Rhynchophylline [ C22H28N204 384.5 2.3 1 5 5 |679
3 Noscapine C22H23NO7 413.4 2.7 0 8 4 757
4 Staurosporine C28H26N403 466.5 3.2 2 4 2 [69.5
5 Deserpidine C32H38N208 578.7 4.1 1 9 9 109
6 Hydrastine C21H2INO6 3834 2.7 0 7 3 [665
7 Piritramide C27H34N40 430.6 3.7 1 4 7 [734
8 Bicuculline C20H17NO6 367.4 2.6 0 7 1 |66.5
9 Ergotamine C33H35N505 581.7 2 3 6 4 118
10 Leonurine CI14H21N305 311.33 0.5 3 6 9 129
11 Bismahanine C46H48N204 692.9 12.2 4 4 7 190.5
12 Betanidin CisH14N20,* 386.3 1.8 3 10 3 174

13 Ficine C20H19NO4 3374 3.4 2 5 2 70
14 Phyllospadine C21H2INO6 3834 3 3 7 3 1995
15 Triangularine C18H25NOS5 3354 1 1 6 8 [76.1
16 Magnoflorine C20H24NO4" 342.4 2.7 2 4 2 | 589
17 Charine C9H14N406 274.23 -3.7 6 8 2 173
18 Reserpine C33H40N209 608.7 4 1 10 10 | 118
19 Lobeline C22H27NO2 337.5 3.8 1 3 6 [405
20 Narceine C23H27NOS8 445.5 0.5 1 9 10 | 104
21 Huperzine A C15H18N20 242.32 0 2 2 0 [55.1
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