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2-(4-(benzyloxy)phenyl)-8-bromo-7,9-dimethyl-2,3-dihydropyrido[3',2":4,5]thieno[3,2-d]pyrimidin-4(1 H)-one
(\ ) 5)‘«)

8-bromo-2-(4-bromophenyl)-7,9-dimethyl-2,3-dihydropyrido[3',2":4,5]thieno[3,2-d]pyrimidin-4(1 H)-one

(Y) 5)L>
(0] S /N |
\
HN N Br
NH

Cl

8-bromo-2-(4-chlorophenyl)-7,9-dimethyl-2,3-dihydropyrido[3',2":4,5]thieno[3,2-d|pyrimidin-4(1 H)-one

(‘N) 5)‘0
(0] S /N |
N\
HN N Br
HO NH
HO

8-bromo-2-(2,4-dihydroxyphenyl)-7,9-dimethyl-2,3-dihydropyrido[3',2":4,5]thieno[3,2-d]pyrimidin-4(1 H)-one
(f) 5)‘.)

A



O S /N |
\
HN N Br
NH

HO

HO

8-bromo-2-(3,4-dihydroxyphenyl)-7,9-dimethyl-2,3-dihydropyrido[3',2":4,5]thieno[3,2-d]pyrimidin-4(1 H)-one

(A) 5)‘0
(0] S /N |
N
H}?,gj%J\/Br
NH

F

8-bromo-2-(4-fluorophenyl)-7,9-dimethyl-2,3-dihydropyrido[3',2":4,5]thieno[3,2-d|pyrimidin-4(1 H)-one
(;) 5)&
O

0 S /Nl
\
HN N VB
NH
/

HO

8-bromo-2-(4-hydroxy-3-methoxyphenyl)-7,9-dimethyl-2,3-dihydropyrido[3',2":4,5]thieno[3,2-d|pyrimidin-4(1 H)-
one

(V) 5)‘.5

0 S /Nl
\

HN N Br
NH

—0

8-bromo-2-(4-methoxyphenyl)-7,9-dimethyl-2,3-dihydropyrido[3',2":4,5]thieno[3,2-d]pyrimidin-4(1 H)-one
(/\) 9)10



8-bromo-9-methyl-2-(3,4,5-trimethoxyphenyl)-2,3-dihydropyrido[3',2":4,5]thieno[3,2-d]pyrimidin-4(1H)-one

(q) 5)‘«)
0 SN |
\
HN N Br
NH
S
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& (8 % @ S8 @ | toogmes|  Fog e Resdues | Search
Waorkspace Eiplorer x
hems Options v
- Workspace: Unnamed
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@ O Protens [1]
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_.n&#._uﬁ Preparing 5C1Q [B] from file: F/information/5¢1q pdb

PDB Parer converted residue(s) UNX_0 [] (37 atoms) from ATOM to HETATM.
2 Pamer wamings found duing import. Please inspect the waminga 1

Preparing UNX_0 from file: F/irformation/data/igand opt/3b.of pdb
N _ 164737293 Applying new changes...
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9. Molegro Virtual Docker
Fle Edt View Rendering Preparation Docking Tools Window Help
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@ O Proteins [1]
Property Value
9
p<)
‘“ Time Description A
£U.0.40.010  TICPANy U I\ [D] U IS, ./ HOITHGUOTNY G 1Y puu
20:38:50.821  Building secondary structure 3d object with 21 regions
20:39:03.704  PDB Parser: converted residue(s) UNX_0 [] (37 atoms) from ATOM to HETATM.
20:39:04.166  Parser wamings found during import. Please inspect the wamings tab.
20:39:06.014  Preparing UNX_0 from file: F:/information/data/ligand-opt/3b.gif pdb
|20:39:13.742  Applying new changes...
1120:39:13.743  Visuali or color scheme has changed. Rebuilding mols v
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9. Molegro Virtual Docker
File Edt View Rendering Preparation Docking Tools Window Help
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Time Description

12.10.1U.0U7  DUNUINY SEGUNUGLY SUULIUIE JU UDJEUL WItT £ 1 1egIuns
13:16:19.985  PDB Parser: converted residue(s) UNX_0 ] (37 atoms) from ATOM to HETATM.
13:16:20.102  Parser wamings found during import. Please inspect the wamings tab.
13:16:21.933  Preparing UNX_0 from file: F:/inf f figand-opt/3b gff pdb
13:16:36.281  Applying new changes...

13:16:36.282  Visualization or color scheme has changed. Rebuilding molecules.

©1[15:42:21.143 273 residue label(s) added for molecule: 5C1Q [B]
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File Edt View Rendering Preparation Docking Tools Window Help
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| Time Description

12.10.1U.0U7  DUNUINY SECUNUGTY SUUGIUIT JU UUJEUL WIll] £ | Tegions

13:16:19.985  PDB Parser: converted residue(s) UNX_0 [] (37 atoms) from ATOM to HETATM.
13:16:20.102  Parser wamings found during import. Please inspect the wamings tab.
13:16:21.933  Preparing UNX_0 from file: F:/inf f ion/ligand-opt/3b.gif pdb
13:16:36.281  Applying new changes...

13:16:36.282  Visualization or color scheme has changed. Rebuilding molecules.
15:42:21.143 273 residue label(s) added for molecule: 5C1Q [B]
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File Edt View Rendering Preparation Docking Tools Window Help
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13:16:20.102  Parser wamings found during import. Please inspect the wamings tab
13:16:21.933  Preparing UNX_0 from file: F:/information/information ligand-opt/3b gff pdb
13:16:36.281  Applying new changes...

13:16:36.282  Visualization or color scheme has changed. Rebuilding molecules.

15:42:21.143 273 residue label(s) added for molecule: 5C1Q [B]
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File Edt View Rendering Preparation Docking Tools Window Help
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Time Description

12.10.13.300 FUD raiser. CONveneu resiuues) UNA_U |J 19/ alOms) o A tvm w Nncinim.
13:16:20.102  Parser wamings found during import. Please inspect the wamings tab.
13:16:21.933  Preparing UNX_0 from file: F:/information/inf fligand-opt/3b gff pdb
13:16:36.281  Applying new changes...

13:16:36.282  Visualization or color scheme has changed. Rebuilding molecules.
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Llog  Poses (cumentligand) [21]  Poses(al)[5] Graph  Cument script

@ M Constraints [1]
@ O Labels [1]
® .@. Ligands [1] v
m w Molegro Virtual Docker Batchjob (Finished) — m} X
ﬂ Batchjob started: Tue Feb 26 17:43:41 2019, Blapsed: 00:00:44 T
Finish (¢ d): 17:44:27. Remaining: 00:00:02 immm———
Sur I Simple <<< E
Working path: C:/Users/k 1/Documents/MVD Data/DockingOutput-508 e s

Time Description

17.499.£0.040  JaVINy IS, L./ USEIS/K 1/ UUCUINETILS/ IV VU Uald/ UUGKINGUUPUL-IUO/ [UDJUINA_UITIVIL
17:44:26.860  Saved ligand: [03JUNX_0.mol2 UNX_0-91.4466 -93.0417 -65.8814 1

17:44:26.860  Saving pose: [04]JUNX_0.mol2

17:44:26.860  Saving file: C:/Users/k 1/Documents/MVD Data/DockingOutput-508/[04]UNX_0.mol2
17:44:26.860  Saved ligand: [04]JUNX_0.mol2 UNX_0-86.1944 -87.346 -73.2706 1

17:44:26.860  Adding output file: C:/Users/k 1/Documents/MVD Data/DockingOutput-508/DockingResults mvdresuits
17:44:26923  Script finished.

17:44:26.923

17:44:26.939  Import the results file into MVD by:

17:44:26.939 1) selecting ‘Import Docking Resuts (" mvdresutts)..."from the file menu

- 17:44:26939  2)or dragging and dropping the resuits file onto the MVD application

17:44:26 939

17:44:26939  (Hint: you can drag the icon below onto the main application to inspect the results.)
17:44:26.939

17:44:26.939  kis safe to close this window now

Resuts: | g ents/MVD Data/DockingOutput-508/ DockingResuts mvcresuits
Status: Finished. Pause
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Fle Edt View Renderng Preparation Docking Tools Window Help

2 5 (@ %) O |20 @ | Hrdogenss|  Fog  |[Hide Residues | Search Space

Ligand Map | Energy Map

Workspace Explorer X
ltems Options v
E Workspace: Unnamed
- & Backbones [1]
@ [ Proteins [1]
nw. Pose Organizer (5 poses)
File Edit
Table  Settings
Poses
o [Name MolDock Score Rerank Score  HBond
- -82.1694 0911147
Prg -79.8072
-75.9164
-£9.8814
-73.2706
_H_ Dynamic update (notice: disables multiple poses selection)
[J Only showtop |1 4 poses for each ligand
x
1st. |Ligand [Z] 2nd. |MolDock Score (, 3d.  None (
K
m Pressing 'OK'wil keep 5 poses [k ]| conce

Search
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9. Molegro Virtual Docker
Fle Edt View Rendering Preparation Docking Tools Window Help

ﬁnlx 0 Twn 1% =2 & Hydrogens Fog Hide Residues | Search Space | Ligand Map || Energy Map

- ] X

Search v

ftems Options » Ligand/pose: | [00JUNX_0 |« | [[] Hide otherligands/poses
= Workspace: Unnamed

# M Backbones [1]

7 @ Poses [5]

# [ Proteins [1]
Property Value

Show Interactions

Time Description

170040409 VISUGLGUUN UF GO SUTIETIIE 1168 G111 IgEU. NEDUIVINY TOIECUIES.

17:56:48.343  Reading properties file: C./Users/k 1/Documents/MVD Data/DockingOutput-508/DockingResults mvdresults

17:56:49.889  Reading Molecular File: C:/Users/k 1/Documents/MVD Data/DockingOutput-508/[00JUNX_0.mol2

17:56:50.546  Reading Molecular File: C:/Users/k 1/Documents/MVD Data/DockingOutput-508/[01]JUNX_0.mol2

17:56:51.139  Reading Molecular File: C:/Users/k 1/Documents/MVD Data/DockingOutput-508/[02JUNX_0.mol2

17:56:51.748  Reading Molecular File: C:/Users/k 1/Documents/MVD Data/DockingOutput-508/{03]JUNX_0.mol2

17:56:52.233

Hoadng Moleaular Fle: C-/Usens/K1/Documents/MVD Deta/BockingOctpust SO AUAIUNX O mal2
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Abstract :

The pim-1 kinase enzyme plays an important role in the cell cycles apoptosis and
metabolism of the body and is associated with the development of cancer, metastasis,
and drug insistence. For this reason, pim-1 kinase is specific goal, in the cancer study.
Understanding the interaction of a pim-1 kinase enzyme with inhibitors is essential for
the creation and development of future pharmaceutical agents. Mechanism of coupling
these inhibitors to the protein is not specified via experimental tests, Therefore
computer simulations can be used to demonstrate interactions. In the first part of this
thesis, the interaction of 5C1Q protein derivatives with sixteen
Pyridotonicotriazolopyrimidine (PTZL) was investigated by molecular docking. The
results showed that these derivatives bind to 5C1Q protein with high coupling energy
and high inhibitory power. Comparison of free energies yielded important results
regarding the relationship between the structure and function. In total, it was specified
that drug 8-Bromo-2-(4-bromophenyl)-7,9-dimethyl-2,3-dihydropyrido[3°,2”:4°,5°]
theino[3¢2-d]pyrimidin-4(1H)-one, due to the more negative free energy and the
highest number of hydrogen bonds enhance the more binding strength with the active
site of the 5C1Q protein, and can be used for more theoretical experimental studies. In
the second part of the thesis, 2054 derivative of PTZL were investigated using virtual
screening method and three drugs with highest binding energy were used as the drug
candidates for inhibiting of 5C1Q protein, molecular dynamics simulation was used
for studing of interaction of these drugs with protein.The results indicates that a
hydrogen bond is formed between ILE153 and protein active site for drug 8-Bromo-
2-(4-chlorophenyl)-7,9-dimethyl-2,3-dihydropyrido[3°,2°:4,5]thieno[3,2- ]pyrimidin-
4(1H)-one in comparison to drug 2-(4-(Benzyloxyl)-8-Bromo-7,9-dimethyl-2,3-
dihydropyrido[3°,2”:4°,5]thieno[3,2-d]pyrimidin-4(1H)-one  and  8-Bromo-2-(4-
bromophenyl)-7,9-dimethyl-2,3-dihydropyrido[3°,2°:4°,5]theino[3:2-d] pyrimidin-

4(1H)-one. The free energies of three selected drugs were derived using MMGBSA
method. Results shows that contribution of polar solvation energy term is lower than

van der waals energy term.

Keywords: pim-1 kinase enzyme, virtual screening , molecular dynamics.
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