LAMPIRAN-LAMPIRAN

LAMPIRAN I

SINTESIS BIS-(1-4-DECYLBENZOYL)-3-METHYLTHIOUREA) COBALT
(1

> -@— —-—.‘:ﬂuﬂ\
\ Pﬁn @ /ﬂ/\ ;v ‘_:--—--- s &
Penimbangan 1,4-Decylbenzoyl-3- Penimbangan Co(BF4)2.6H20

methylthiourea

Hasil refluks

Proses refluks selama 5 jam pada
suhu 75°C



Proses penguapan hasil refluks Hasil sintesis

Perhitungan Stoikiometri
2C19H290SN> + Co(BF4)2.6H2,0 —> Co(C19H290SN?>)2 + 6H20
m 0,250 mmol 0,125 mmol - -

b 0,125 mmol 0,125 mmol 0,125 mmol 0,125 mmol
S 0,125 mmol - 0,125 mmol 0,125 mmol
C19H2900SN2 = mmol x massa molar
=0,250 x 333
=83,25 mg
Co(BF4)2.6H20 = mmol x massa molar
= 0,125 x 340,63
= 42,57mg
Co(C19H2900SN2). = mmol x massa molar
=0,125x 725
=90,625 mg
C19H2900SN2 = mmol x massa molar
=0,125x 333
=41,625 mg
Yoyield = Bobot Sintesis +100%

Bobot Teori



54,5 mg

g 0
90,625 mg *100%

=60,13%



LAMPIRAN 11

UJlI KEMURNIAN

Senyawa 1,4-Decylbenzoyl-3- Senyawa 1,4-Decylbenzoyl-3-
methylthiourea sebelum melebur methylthiourea sesudah melebur

Senyawa kompleks Bis-(1,4- Senyawa kompleks Bis-(1,4-
Decylbenzoyl-3-methylthiourea) Decylbenzoyl-3-methylthiourea)
Cobalt (I11) sebelum melebur Cobalt (I11) seudah melebur



LAMPIRAN I11
SPEKTROFOTOMETRI UV-VIS

1. Perhitungan Nilai Absorptivitas Molar
Hukum Lambert-Beer:
A=¢Eb.C

Keterangan:
A = absorbansi
€ = absorptivitas molar (L mol™* cm™)
b = jarak yang ditempuh (cm)
C = konsentrasi (mol L)
e Perhitungan Konsentrasi

a. Co(BF4)2.6H20

M = £ x 1000
Mr mL
0,002 _ 1000
T 320637 10
2
" 34063
M = 0,00058

b. Bis-(1-4-decylbenzoyl)-3-methylthiourea) Cobalt (I11)

1000
Mr mL

__0,0021 1000

725 10
21

~ 7250

M = 0,00029

e Perhitungan Nilai Absorptivitas Molar
a. Co(BF4)2.6H20
A=¢Eb.C
0,133 = £.1.0,00058
0,133 = £.0,00058

0,133
~0,00058

€ =229,31 L mol*cm?




b.

Bis-(1-4-decylbenzoyl)-3-methylthiourea) Cobalt (I11)
A=¢EDb.C

1,588 = £.1.0,00029

1,588 = £.0,00029

e 1,588
~0,00029

€ =5475,86 L molt cm™

Harga absorptivitas molar senyawa kompleks Bis-(1-4-
decylbenzoyl)-3-methylthiourea) Cobalt (I11) dan Co(BF4)2.6H.0

ditunjukan pada tabel berikut ini:

Tabel 4.3 Data Spektrum Elektronik

Mr Amax v ¢ (L mol?
1 Co(BF:),6H.,0 340,63 326 306748 0133 229,31
Bis-(1,4-
,  Decylbenzoyl)-3 725 267 374531 1588 547586
methylthiourea)
Cobalt (111)

2. Perhitungan Energi Pembelahan Kompleks

Dengan mengetahui panjang gelombang maksimum spektra

kompleks dapat dihitung besarnya energi transisi (10 Dq) dengan rumus:

- (hc No)

Ao P

Keterangan:

Ao = selisih energi orbitas d (J mol ™)

h = konstanta planck (6,626 x 104

¢ = kecepatan cahaya (2,998 x 108 ms™?)
N, = bilangan Avogadro (6,023 x 10% mol™?)

A = panjang gelombang yang diserap (nm)

a.

Co(BF4)2.6H20
hc N
Ay = ( c/1 0)

Ao

_(6,626x1073%.2,998x108.6,023x10%3)
- 326




_(0,119645)
T 326

Ao = 3,6701 x 104 J.mol*
10 Dq = 367,01 KJ.mol™

0

b. Bis-(1,4-Decylbenzoyl)-3 methylthiourea) Cobalt (111)

Ag = (hc No)
y)
_ (6,626x1073%.2,998x108.6,023x10%3)
Bo = 267
_(0,119645)
°T 267

Ao =4,4811 x 10*J.mol?
10 Dq = 448,11 KJ.mol™*

Harga 10 Dq untuk senyawa kompleks Bis-(1,4-Decylbenzoyl)-3
methylthiourea) Cobalt (l111) dan logam Co(BF4)..6H.0O adalah sebagai
berikut:

Tabel 4.4 Harga 10 Dg CO(BF4)2.6H.O dan Kompleks Bis-(1,4-
Decylbenzoyl)-3 methylthiourea) Cobalt (I11)

Amax 10 Dq
No Senyawa (m)  (KJ mol)
1 Co(BF4)2.6H20 326 467,01
5 Bis-(1,4-Decylbenzoyl)-3 methylthiourea) 267 448,11

Cobalt (111)




Abs

3. Spektrum Senyawa 1,4-Decylbenzoyl-3-methylthiourea dan Kompleks
Bis-(1,4-Decylbenzoyl)-3 methylthiourea) Cobalt (111)

2009 2,778

35 DECYLBENZGYL
5 SENYAWA KOMPLEKS

2653 1,582

500 550 00 650 700 750 800 850
Wavelength [nm]



LAMPIRAN IV

SPEKTROFOTOMETER INFRAMERAH
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Spektrum Inframerah Bis-(1-4-decylbenzoyl)-3-methylthiourea) Cobalt (111) dan
1,4-Decylbenzoyl-3-methylthiourea



LAMPIRAN V

SPEKTROMETRI MASSA

10

DECYL CO (COMPLEKS) 22 (0.331) Cr (21:27) TOF MS ES+
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Hasil Analisis Mass Spectrometry Senyawa Kompleks Bis-(1-4-decylbenzoyl)-3-

methylthiourea) Cobalt (I11)
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LAMPIRAN VI

PREPARASI LIGAN

@ ChemDraw Professional - [Untitled Document-1 %] = =2
@l File Edit View Object Structure Text Curves Colors Search Window Help
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5 MarvinSketch 5.25.1
File Edit View Insert Atom Bond Structure Tools Help
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Ligan diprotonasi di software MarvinSketch 5.2.5.1
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pH =740

Ligan hasil protonasi

)] Conformers

File Edit View Table Tools Help
Conf- 1 Energy: 755 38 koal/mol

Conf 2 Energy: 257 12 kcalimol

H

c

N

! Display options 3

R gy 257 6 ol | ot & Eoeigy 297 17 kcaimo ® Display conformers -
- < store conformer information in property field ;

Energy unit keallmol ¥

3
Optimization limit Normal v

cl

[ calculate lowest energy conformer =

Maximum number of conformers [10
1

Diversity fimit

Timelimit (s)

[¥] Prehydrogenize

[l Hyperfine

[ visualize H bonds

Cancel Restore Defaults

m =

Ligan dikonformasi



Conf: 1 Energy: 307.53 kcal/mol

N

Conf:. 2 Energy: 308.36 kcal/mol

A

£
&
Py

Conf: 3 Energy: 308.37 kcal/mol

Conf: 4 Energy: 308.4 kcal/mol

Conf: 5 Energy: 308.97 kcal/mol

Conf: 6 Energy: 308.99 kcal/mol

X

Conf: T Energy: 309.1 kcal/mol

Conf: 3 Energy: 309.15 kcal/mol
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Conf: 9 Energy: 309.33 kcal/mol Conf: 10 Energy: 309.49 kcal/mol

4,

X

Ligan hasil konformasi

14
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LAMPIRAN VII
DRUG SCAN

1. Ligan Alami

Output

ChemPropPro: LogP = 0
ChemPropStd: Mass = 429.20797614225
ChemPropStd: Mol Weight = 429.20797614225
ChemPropStd: Number of HBond Acceptors = 15
ChemPropStd: Number of HBond Donors = €

2. Hydroxyurea

Molecule Depiction

NH o
Ho”~ \“5"/;
NH,

SMILES

Molecule properties:

Descriptor Value
Molecular Weight 76.055
LogP -0.9551
#Hotatable Bonds 0
#Acceptors 2
#Donars 3
Surface Area 28.539

3. Senyawa 1-4-Decylbenzoyl)-3-methylthiourea



Molecule Depiction

e I'-r-hkf’f\\f'“\
N }II’___J"\;_-:JI ;\\fﬂ\\-—‘__\

Molecule properties:

Descriptor Value
Molecular Weight 334.529
LogP 4.6035
#Rotatable Bonds 10
#hcceplors 2
#Donors 2
Surface Area 145.7586

4. Senyawa Kompleks Bis-(1-4-Decylbenzoyl)-3-methylthiourea) Cobalt
(r

Molecule Depiction

v dh
&
u.._)_/"t':/
v
| 0 I
AL
N\
£ * N
AN
Molecule properties:
Descriptor Value
Molecular Weight 725975
LogP 3.2575
#Rotatable Bonds 20
#acceplors 4
#0onors 2

Surface Area 289.115
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LAMPIRAN VI1II

ANALISIS RESEPTOR

RCSB PDB - 2EUD: Structures of © X PDBsum entry: 2eud x  +

< C @ Notsecure | ebiacuk/thornton-srv/databases/cgi-bin/pdbsum/GetPage.pl #

EMBL-EBI

Databases | Tools Research | Training Industry

PDBsum entry 2eud

Go to PDB code: fte
op page Protein jands @ Metals @ Clefts
‘Oxidoreductase 2eud
PDBid: 2eud  &Lns PROCHECK

Name: Oxidoreductase
Title: Structures of yeast ribonucleoide reductase | complexed with ligands and subunit peptides
Structure: Ribonucleaside-dishosphats recustase large chain 1. Chain: 2. Synonym: rbonucleotide
reductase Engineered yes.
Source: Saccharomytes tersvisiae. Baker's yeast Organism_taxid: 4832 Gene: Ml Expressed
i eschenchia coli. Expression_system _taxio: 552
Biol. unit: @ Dimer (from PDB file)
Resolution: 230A R-factor: 0204 _ R-free: 0.240
Authors: G Dealis,H Xu G Faber.T Uchiki JW Feirman.J Racca
U et al. (2006). Structures of eukaryotic rbonuclective redueiase | define gemitabine
diphosphate binding and subunit assembly. Froc Netl Acad Sci U S 4, 103, 4026-4033.
PubMed id; 16537450 DOI: 10.1073/pnes. 0600440103 @

ieaders

Date: 25-Oct05  Release date: D7-Mar-06 SilReterences
Protein chain ) @ osrendye
P21524 (RIRT_YEAST) - Ribonucieoside-dipnosphate reduciase large chain 1
& P

Protein chain
L@odsaat

Key: —SIim— PfamA domain  —E-ijfii— Sesendary structure ————— CATH domain

B o090« welaly]
Pengunduhan Ramachandran Plot PDB 2EUD melalui website

https://www.ebi.ac.uk/pdbsum/

PROCHECK statistics

1. Ramachandran Plot statistics

Ho. of

residues &-tage
Most fawvoured regions [A,B,L] 509
Rdditional allcwed regicns [a,b,l,p] 57
Generously allowed regicns [~a,~b,~1,~p] 4 0.7
Disallowed regicns [3XX] 3 ’g
Non-glycine and non-proline residues 573 éu
End-residues (excl. Gly and Pro) 2 <

IW:‘L&MM'
Glycine residues x
Proline residuesa

@i
)

Total number of residues

Based on an analysis of 118 struciures of rasclution of at least 2.0 Angsiroms and R-factor no greater - —_——
than 20.0 a good guality model would be expected to have over 90% in the most favoured regions - . k4
AB.LL Phi (degrees)

Ramachandran plot PDB 2EUD


https://www.ebi.ac.uk/pdbsum/
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LAMPIRAN IX

PREPARASI RESEPTOR

=@
8- 2EUD: Structures of - X ) PDBsum entry: 2eud x| + .

€& C @ rcsborg/s

RCSB PDB  Deposit v+ Search ~ Visualize v Analyze ~ Download ~ Leam v  More ~

PDB
B LD _ e
PROTEIN DATA BANK Res Advanced Search | Browse Annotations

< Biological Assembly 1 @ > 2EUD M Display Fee’¥

— FASTA Sequence

eriment

Structures of Yeast Ribonucleotide Reductase | complexed v

PDB Format
DOI: 10

PDB Format (g2)
Classification: OXIDOREDUCTASE

Organism(s): Sa
Expression Syste

PDBx/mmCIF Format

PDBXMMCIF Format (gz)
Deposited: 2005-10-28 Released: 2006-03-07

Deposition Author(s): Dealwis, C., Xu, H., Faber, C., Uchiki, T, Fairman, JV  PDBML/XML Format (gz)
Experimental Data Snapshot WWwPDB Validation Biological Assembly 1
Method: X-RAY DIFFRACTION Metric

Resolution: 2.30 A Rfree M Structure Factors (CIF)
R-Value Free: 0.240 Clashscore M=

Structure Factors (CIF - gz)
R-Value Work: 0.204 Ramachandran outliers M

R-Value Observed: 0.210 ¥

A0 i e ] S
Pengunduhan reeptor 2EUD melalui website https://rscb.org/2eud

7% AutoDockTools EEEs =

File 30 Graphics Edit Select Display Color Compute Hydrogen Bonds Grid3D Help - @
FEWT —— =

ddt—ﬁ Undo ”_ = "!‘ Er:a-mJ
|  Bonds ,
[A0T42 Ligand Flex  palete + | Docking Run Analyze

Atoms 4 %

DashBoard | Anivtol | T(IIEEEEATEETNN o

Charges [
Sel.- o 9 Vil
g —— Hydrogens
RAHZZ | s v
‘¥ All Molecules Color Palettes »
Current Selection |  Torsion Angles *
b % 2eud TO8oooOvY

‘Mnd,:‘NnnE Time:[-1000  Sslected: [T Spinoff — |FR-[ 128 [@@
Fol-le e slalalcla]~] Eoas

Proses penghilangan molekul air

[P« 0 » <


https://rscb.org/2eud
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74 AutoDockTools [= o= T=

File 3D Graphics Edit Select Display Color Compute Hydrogen Bonds Grid3D Help

in

Tt [ = =
EERE R S ST
———  Bonds ' D
[A0Te2 Ligand Flex  peiere , | Docking _Run _Analyze

Atoms
DashBoard | Anildol | T¢ ~ Delste Water

Charges  * |

Sel -
R A7z

>
‘¥ All Molecules olor Palettes »|  Merge Non-Polar

Current Selection | Torsion Angles | Fix Pdb Names
b % 2eud TOIW SO Edit Histidine Hydrogens

‘Mud.:\Nune Time:[0.687  Selected: [ N NEEINN Spinof — |FR:[213 |@D

s olae e elalBl]a]] S
Proses penambahan molekul hidrogen

Reseptor 2EUD dalam bentuk 3D dalam berbagai macam posisi
LAMPIRAN X

VALIDASI METODE DOCKING



BMSD TRELE

| 1 | | | |

Hank | Sub— | Bun | Binding | Cluatas | {25 | ==—ap

| Bank | | Ena=gy | BMID | x] | Fatta=n

| 1 | | | |
1 1 L -17.E2 o.oo 1.51 BANEING
1 2 a3 -17.45 0.31 1.50 BANEING
1 3 3= -17.48 o0.z28 1.51 BANEING
1 4 L -17.48 1.32 1.70 BANEING
1 5 45 -17.4E o.30 1.50 BANEING
1 E El -17.42 O0.2€ 1.8E BANEING
1 7 4E -17.42 0.30 1.8 BANEING
1 ] 70 -17.41 0.51 1.74 BANEING
1 5 EL -17.38 1.37 1.72 BANEING
1 10 20 -17.3E 0.23 1.85 BANEING
1 11 a3 -17.3E 0.4 1.54 BANEING
1 12 50 -17.33 1.3€ 1.70 BANEING
1 13 2 -17.32 o0.z28 1.88 BANEING
1 14 72 -17.32 0.z4 1.58 BANEING
1 1E B -17.31 1.37 1.72 BANEING
1 1E 3an -17.25 1.1% 1.68 BANEING
1 17 53 -17.2E 0.30 1.53 BANEING
1 18 22 -17.2% 1.22 1.64 BANEING
1 15 L -17.322 1.a7 1.67 BANEING
1 20 51 -17.21 o0.28 1.83 BANEING
1 21 15 -17.18 o.51 1.53 BANEING
1 22 Ed -17.17 0.3 1.87 BANEING
1 23 a7 -17.1E 1.37 1.62 BANEING
1 24 a3 -17.12 0.a% 1.8 BANEING
1 2L TE -17.0% 0.8l 1.73 BANEING
1 ZE E3 -17.05 1.35 1.71 BANEING
1 27 7 -17.0% 1.03 1.72 BANEING
1 28 a5 -17.03 1.35 1.51 BANEING
1 25 51 -17.03 0.50 1.52 BANEING
1 an 41 -1E.55 1.3% 1.75 BANEING
1 31 E2 -1E.5% 0.55 1.83 BANEING
1 3z i -1lg.54 0.5E 1.84 BANEING
1 a3 a0 -1lE.54 O.55 1.54 BANEING
1 24 78 -1E.53 0.EE 1.81 BANEING
1 AL L1 -1E.53 1.33 1.80 BANEING
1 3E ES -1E.88 1.41 1.74 BANEING
1 a 53 -1E.83 1.0€ 1.81 BANEING
1 38 B4 -1E.82 1.27 1.77 BANEING
1 a5 24 -1E.82 l1.a5 1.EE BANEING
1 an E7 -1E.78 1.24 1.70 BANEING
1 a1 28 -1E.7E O0.55 1.53 BANEING
1 a2 EE -1lg.74 O0.EE 1.55 BANEING
1 a2 EE -1E.73 1.22 1.75 BANEING
1 a4 75 -1E.73 1.00 1.77 BANEING
1 aE 12 -1E.73 0.e2 1.53 BANEING
1 4E 50 -1E.72 0.51 1.83 BANEING

20



I I I T T I R I R R R O I T I I T I I e e e e e e e e e R e e e e S R e e e S i

-

10
11
12

a7 BE -1E.7
48 42 -1E.
45 54 -1E
50 55 -1E
El 1 -1E.
2 a4 -1E.
53 2E -1E.
L) 13 -1E.
55 1E -1E.3
5E E8 -1E.
Lo 43 -1E.
L3:] 18 -1E.
L3 14 -1E.
Ed 25 -1E.
El 38 -1E.
E2 52 -15.
E3 5E -1E.
Ea a7 -15.
EE 5 -1E.
EE 55 -15.5
E7 a0 -15.
ER 1 -1E.
ES 71 -1E.
1 17 -17.
2 T4 -17.
3 25 -1E.7
4 27 -1E.7
5 =] -1E.
1 3z -1E.
2 58 -15.
1 73 -1E.
F 11 -1E.
3 48 -1E.
4 24 -1E.
5 3 -1E.
E Bz -1E.
7 = -1E.
B 100 -1E.
5 Ly -1E.
10 4 -15.5
11 5E -15.
12 a5 -14.
1 L1:] -1E.
2 L -1E.
1 a8 -1E.
F 10 -1E.
3 21 -15.
1 7
F a7 -15.
1 57 -1E.
1 3E -1E.
1 a1 -15.
1 aE -1E.3
1 Ed -1l4.

-110
-53
-85
-E2
-0s
-oa
-1la
-1k
-13
-84
-EE
-83
-14
-81
-EE
-840
-3E
-4z
-38
-E1
-5
-E7
-EE
-04a
-E2
-810
-58
-E7
-oa
-0E
-oa
-84
-110
-7
-E4
-4E
-55
-83
.24
-E4
-21
-53
-oa
-22
-oa
-aa
-88
-oa
-7
-0a
-oa
-04a
-oa
-oa

I R R R R T I I R R e e I = I R R L T T T I R e e e e e T e I e R I e e e . B I = = )

4.
4.
4.
4.
4.
3.
3.
2
2.33
2.
4.
4.
3.
3.
3.
2.
5.

WoW WA W oBom

W m

BRNEING
BRNEING
BRNEING
BRNEING
BRNEING
BRNEING
BRNEING
BRNEING
BRNEING
BRNEING
RRNEING
BRNEING
BRNEING
RRNEING
BRNEING
BRNEING
BRNEING
BRNEING
BRNEING
BRNEING
BRNEING
BRNEING
BRNEING
BRNEING
RRNEING
BRNEING
BRNEING
RRNEING
BRNEING
BRNEING
BRNEING
BRNEING
BRNEING
BRNEING
BRNEING
BRNEING
BRNEING
BRNEING
RRNEING
BRNEING
BRNEING
RRNEING
BRNEING
BRNEING
BRNEING
BRNEING
BRNEING
BRNEING
BRNEING
BRNEING
BRNEING
BRNEING
RRNEING
BRNEING
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Perolehan nilai Binding affinity dan RMSD (Root Mean SquareDeviation) Ligan Alami

Keeping original residue number (specified in the input PODBQ file)

MODEL
TSER
TSER
TSER
TSER
TSER
TSER
TSER
TSER
TSER
TSER
TSER
TSER
TSER
TSER
TSER

for cutputting.

75
Bun = 75
Cluster Rank = 1
Number of conformations in this cluster = 63
EM5D from reference structure = 912 &
Eatimated Free Energy of Binding = -17.62 kecal/mol  [=({L)+{2)+{3)-(4)
[[Estimated Inhibition Constant, Ki = 121.78 fM (femtomolar) |[Iemperature
{1) Final Intermeolecular Energy -19.71 kecal/mol
vdW + Hbond + desclv Energy = -16.55 kcal/mol
Electrastatic Energy = -3.15 keal/mol
{2) Final Totazl Internal Energy = -0.35 kcal/mol
{3) Torsicnal Free Energy = +2.09 kcal/mol
{4) Unbound System's Energy [=(2)] = -0.35 kecal/mol



Perolehan nilai Konstanta inhibition (Ki) Ligan Alami

Ligan Alami (Merah), dan Ligan Hasil Docking (Biru)

22



LAMPIRAN XI
DOCKING LIGAN UJI TERHADAP RESEPTOR TARGET

T4 AutoDockTools = |2 =

File 3D Graphics Edit Select Display Color Compute Hydiogen Bonds Grid3D Help

fAEe £ ¢ Eme s i
[ADT2.2 Ligand Flexible Residues  Grid  Docking  Run  Analyze
74 Grid Options. ==

=
| [t

File: Center View  Help
Current Total Grid Pts per map: 64000
number of points in x-dimension:

[ITTTT 40 77T
number of points in y-dimension:
[I[T1T 40 7T
number of points in z-dimension:

[[TT1140 IH]]I]I
Spacing (angstrom): IIITT0-375 7T

Center Grid Box: <offset>
yeenter: [54.022 ILEL LT

‘Mud.:‘Nune Time:[4111  selected: [T

spinof — |FR.[159 @@
/i Grid Options @
File Center Wiew Help

Current Total Grid Pts per map: 64000
number of points in x-dimension:

|]1|II|4U||I]]]]I

number of points in y-dimension:

|]I|II|4UIII]]]]|

number of points in z-dimension:

[[[[|]40 |||]]]]I
Spacing (angstrom): HTTT 0375 1T |

Center Grid Box: <offset>

¥ center: |24 165 _
y center: |54.022 (R RANI

z center: |15.925 |]I| [L]1]] |||]]]]

Pengaturan grid box center untuk proses docking




&8 Command Prompt o= B S

Microzoft Windows [Uersion 6.1.76811
Copyright <c> 2089 Microszoft Corporation. All rights reserved.

C:sUserssAcer>d:

D:>cd kkn2828

D:~KKN2828>cd skripsi

D:~KENZ2B2B8“Skripsi>cd kimia farmasi
D:~KKN2828-Skripsi~KIMIA FARMASI>cd bismillah

D:~KEN2028~Skripsi~KIMIA FARMASI~BISMILLAH>
D:~KENZ2B28~SkripsisnKIMIA FARMASISBISMILLAH>cd decylbenzoyl bharu

D:~KENZ2B28~Skripsi~KIMIA FARMASI~BISMILLAH“Decylbenzoyl Barurautogridd.exe —-p pr
ot ..gpf -1 prot.glg

D:~KENZB828~Skripzi~KIMIA FARMASI~BISMILLAH“Decylbhenzoyl BaruXautodockd.exe —-p pr
ot .dpf —1 prot.dlg

Proses docking melalui Command Prompt

CLUSTERING HISTOGRAM

] ] ] ]
Clus | Lowest | Bun | Mesan | NHum Histogram
-ter | Binding | | Binding | in |
Rank | Energy | | Energy | Clus| 5
| | | | |
| 11 -11.36 | 90 | -10.07 |
FI -10.42 | 20 | -9.11 |
31 -10.10 | 18 | -9.10 |
4 ] -9.87 | 99 | -9.11 |
5] -9.58 | 48 | -8.52 |
6 | -9.53 | &9 | -9.02 |
71 -9.49 | a | -9.46 | F53%
8 | -9.43 | 57 | -9.00 | 2 | #%
| —B8.41 | 84 | —8.04 | 2 | ¥#
| | | |

Perolehan nilai Binding affinity senyawa 1,4-Decylbenzoyl-3-methylthiourea

FKeeping original residue number (specified in the input PDBQ file) for outputting.

MODEL 50
TUSER Run = 90
TSER Cluster Rank = 1

USER Humber of conformations in this cluster = 5l

TSER

USER BMSD from reference structure = 55.419 &

TSER

TSER Eztimated Free Energy of Binding = -11.36 kcal/mol [=i1)+(2)+(3)—(4)]
TUSER IEstimated Inhibition Constant, Ki = 4.69 nM (nadomolar) [Temperature = 258.15
TUSER

TUSER (1) Final Intermolecular Energy = -14.94 kcal/mol

TSER vdW + Hbond + desolv Energy = -14.95 kcal/mol

TUSER Electrostatic Energy = +0.01 kcal/mol

TSER {2} Final Total Internal Energy = -1.54 kcal/mol

TSER (3} Torsiomnal Free Energy = +3.58 kcal/mol

TSER (4) Unkbound System's Energy [=(2)] = -1.54 kcal/mol

Perolehan nilai Konstanta inhibition (Ki) senyawa 1,4-Decylbenzoyl-3-
methylthiourea
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CLUSTERING HISTOCHRAM

| | | |
Clua | Lowast | Ron | Maan | Hom | Eistogzam
—ta= | Binding | | Binding | in |
Rank | Enas=gy | | Ena=gy | Clug]| H 10 15 20 2 30 3E
] | | ] ] : ] N DS
I 1| -5.3E | BE | -0.12 | 71 I######S#####1#####S######S#####S######S#####S#####SS#####S#####S######S
FI +0.82 | 52 | +B.54 | 12 |FsFsEsEsasss
£l +IZ.ET | B4 | +31.83 | 13 |FEFFFeRASTSY
a1 +38.20 | 15 | +Z8.20 | 1 |#
5| +33.17 | 42 | +38.E4 | 3 | $EE
| | | |

Nombge of molti-mambas confocomational ologtecs foond — 4, oot &f 100 cuone.

Perolehan nilai Binding affinity senyawa Kompleks Bis-(1-4-decylbenzoyl)-3-
methylthiourea) Cobalt (111)

FKeeping original residue number (specified in the input PDBQ file) for outputting.

MCDEL g6

USER Run = 86

USER Cluster Rank = 1

USER Number of conformations in this cluster = 71

USER

USER RM5D from reference structure = 48.298 L

USER

USER Estimated Free Energy of Binding = -9.36 kcal/mol [=(1)+(2)+(3)-(4)]
USER |Estimated Inhibition Coqgtant, Ki = 136.66 nM (nanomolar) [Tegperature = 298.15 Kn
USEER

USER (1) Fimal Intermolecular Energy = -14.30 kcal/mol

USER wdW + Hbond + desolv Energy = -14.24 kcal/mol

USER Electrostatic Energy = -0.07 kcal/mol

USER (2) Final Total Internal Energy = +1.98 kcal/mol

USER (3) Torsional Free Energy = +4.94 kcal/mol

USER (4) Unbound System's Energy [=(2)] = +1.98 kcal/mol

Perolehan nilai Konstanta inhibition (Ki) senyawa Kompleks Bis-(1-4-
decylbenzoyl)-3-methylthiourea) Cobalt (111)

CLUSTERING HISTOGRAM

| I | |
Clu=s | Lowest | Bun | Mean | Hum Histogram
—-ter | Binding | | Binding | in |
Bank | Energy | | Energy | Clus| 5 10 1t 20 25 30 35
| | | | | : | : | : | :
T FE.00 T =T 1 —2.096 | o0 || #5355 5333 R RS aaa A a oA aRaEa s
2 -4.88 | 1] —4.68 | 31 |FEEFEEEEFRAESEESESSAERARAREEEES
| I | |

Perolehan nilai Binding affinity senyawa Hydroxyurea



Keeping original residue number

(specified in the input PDBQ file)
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for ocutputting.

MCDEL 31

USER Run = 31

USER Cluster Rank = 1

USER Number of conformations in this cluster = &9

USER

USER EMSD from reference structure = 6l.6828 &

USER

USER Estimated Free Energy of Binding = -5.00 kcal/mol [=(1y+(2)+(3)-(4)]

EEER Estimated Inhibition Constant, Ei = 215,61 uH [(micromolar) [Tenperature = 2§§TTE-RT]
K

USER (1) Final Intermnlecular Energy = -5.30 kcal/mol

TSER wdW + Hbond + descolv Energy = -5.27 kcal/mol

USER Electrostatic Energy = -0.03 kcal/mol

TSER (2) Final Total Internal Energy = -0.66 kcal/mol

USER {(3) Tor=ional Free Energy = +0.30|kca1!mnl

USER (4) Unbound System's Energy [=(2)] = -0.66 kcal/mol

Perolehan nilai Konstanta inhibition (Ki) senyawa Hydroxyurea
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LAMPIRAN XI1I

VISUALISASI HASIL DOCKING

Simulation [T TETTNE NI WS Pharmacophores | Small Molecules m My Tools Q
Grn - BRBHE S X 26 B 2 -
Tools 3 [ ] os Welcome % gabungan best [ 5 - 0 | [Efgsbunganbest @ | a.-rc
View Interactions U7 Nonam]
Define the receptor and ligand.
De! def YR
155 ™
Step through ligands. a1
THR L&y
L w608 o A7 oLy
Display receptor-ligand interactions. pro A#28 230
2507
terac : AR
s
G B Yol
D 7 !
_— S
Display receptor surfaces.
uys
i i a2%2
- GLY B
a2
Change the visbilty of the receptor and oy a2d7 PRO
745 294
igand.
aLy.
295
Show receptor-ligand interactions on a 2D
dagram.
S 20 Disra « »
Define and Edit Binding Site = oY ] Interactions
% | | o o Vil et Wity Focond | Mol Sbvent Accee | oy i i I sohrx
1L Noname [A] [¥]Yes No No 3.64,1
Py ‘ [ Unfavorable Bump Alkyl
Conventional Hydrogen Bond l:] Pi-Alkyl
3 i v
¥ I [ carbonHydrogen Bond
Molecule /\ AminoAcd /\_Atom /\_Bond /\_AminoAcdChain /\ Group /\ Resdue /\_Chain = =

Visualisasi 2D dan 3D hasil docking senyawa kompleks menggunakan discovery

studio visualizer

ALA
A:245
ASN e
A:292
A:291 ;\:Iigﬁ
GLY
A:246
N
GLY
d 47 A247 gy
PHE A:d27
A:206
—a
ARG ) i H CYs
A:293 IO O A:218
ALA L' -
e~ A:609 I
A:155 g —d ASEE?
SER |'0‘ :
A:202
THR SER PRO
A:608 A:610 A:203 LEU
o AT A:445
A:611 Ai201
Interactions

I:I van der Waals
I:I Salt Bridge
I:I Attractive Charge

I:I Conventional Hydrogen Bond
I:I Carbon Hydrogen Bond

I:I Halogen (Fluorine)

Hasil Visualisasi 2D Ligan Alami
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Hasil Visualisasi 3D Ligan Alami

LYS
A:292
ALA
A:245
ARG,
A:293 -0\\‘“"_I ________ ASN
A291
/
’
v
GLY XN ! SER
A:246 0 Nl A:202
H
PRO
A:203
PHE
A:206
Interactions
D van der Waals D Carbon Hydrogen Bond

- Conventional Hydrogen Bond

Hasil Visualisasi 2D Hydroxyurea
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NH,



Hasil Visualisasi 3D Hydroxyurea

ALA
HIS
A245 B
ASN PRO LA |
A291 A203 . P N
] I
GLY J SER
ARG = lazeg” " A E A447
SER &
A5
e A217 THR  ALA
THR Al33  padde
ABD8
GLY
A247
LYS
A292
Interactions

I:I van der Waals I:I Alkyl
- Conventional Hydrogen Bond I:I Pi-alkyl

I:I Carbon Hydrogen Bond

Hasil Visualisasi 2D Senyawa 1,4-Decylbenzoyl-3-methylthiourea
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Hasil Visualisasi 3D Senyawa 1,4-Decylbenzoyl-3-methylthiourea
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TVR
A:155 VR
LEU ATHL
LA MET AR5
-445AE06 THR LEU
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Interactions

D wan der Waals D Sulfur-x
- Unfaverable Bump D Alkyl
- Conventional Hydrogen Bond I:I Pi-alkyl

D Carbon Hydrogen Bond
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Hasil Visualisasi 2D Kompleks Bis-(1-4-decylbenzoyl)-3-methylthiourea) Cobalt

(1)

Hasil Visualisasi 3D Kompleks Bis-(1-4-decylbenzoyl)-3-methylthiourea) Cobalt

(n



1. Hydroxyurea
a. preADMET

LAMPIRAN XIlI1

PREDIKSI ADME DAN TOKSISITAS

ADME Toksisitas
ID Value
BEB 0.156784 ID Value
Buffer_solubility_mg_L 1645.27 a |g ae_at 0.446487
| caco2 23587 |
CYP_2C19_inhibition Inhibitor [Ames_test mutagen |
CYP_2C9_inhibition Non Carcino_Mouse negative
CYP_2D6_inhibition Inhibitor IS . Rat iti
CYP_2D6_substrate Weakly arcino_na positive
CYP_3A4_inhibition Non daphnia_at 5.40892
CYP_3A4_substrate Non . . .
7 61.074273 hERG_inhibition low_risk
MDCK 293.367 medaka_at 28.0847
Pgp_inhibition Non .
| Plasma_Protein_Binding 4.83502§ minnow_at 11.0734
Pure_water_solubility_mg_L 151115 TAT00_10RLI negative
Skin_Permeability -3.88489 )
SKlogD_value -1.570750 TAT00_NA negative
SklogP_value -1.570750 TA1535_10RLI  positive
SKlogS_buffer -1.664890 )
SKlogS_pure 0.208180 TAT535_NA negative
b. pkCSM
Molecule Depiction Property Model Name Predicted Value  Unit
Water solubility 0.726 Numeric (log moliL)
NH
o N Caco2 bl i in 10°
permeability 0.519 Numeric (log Papp in 10°° cm/s)
NH, Intestinal absorption (human) 73.467 Numeric (% Absorbed)
Skin Permeability 4294 Numeric (log Kp)
P-glycoprotein subsirate Yes Categorical (Yes/No)
Molecule properties: P-glycoprotein | inhibitor No Categorical (Yes/No)
Descriptor Value _ o . )
Molecular Weight 76,055 P-glycoprotein Il inhibitor No Categorical (Yes/No)
LogP 0.9561 VDss (human) -0.448 Numeric (log Likg)
#Rotatable Bonds 0 Fraction unbound (human) 0.852 Numeric (Fu)
#Acceptors 2
_ BBB permeability -0.604 Numeric (log BB)
#Donors 3
Surface Area 28539 CNS permeability -3.139 Numeric (log PS)
CYP2D6 substrate No Categorical (Yes/No)
CYP3A4 substrate No Categorical (Yes/No)
CYP1AZ2 inhibitior No Categorical (Yes/No)
CYP2C19 inhibitior No Categorical (Yes/No)
Metabolism CYP2C3 inhibitior No Categorical (Yes/No)

32
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CYP2D6 inhibitior No Categorical (Yes/No)
CYP3A4 inhibitior No Categorical (Yes/No)
Total Clearance 0.655 Numeric (log mlimin/kg)
Renal OCT2 substrate No Categorical (Yes/No)
Toxicity AMES toxicity No Categorical (Yes/No)
Max. tolerated dose (human) 1.706 Numeric (log mg/kg/day)
hERG | inhibitor No Categorical (Yes/No)
hERG Il inhibitor No Categorical (Yes/No)
Oral Rat Acute Toxicity (LD50) 2.369 Numeric (molkg)
Toxicity Oral Rat Chronic Toxicity (LOAEL) 2.747 Numeric (log mg/kg_bw/day)
Hepatotoxicity No Categorical (Yes/No)
Skin Sensitisation No Categorical (Yes/No)

T Pyriformis toxicity -1.246 Numeric (log ugiL)
Toxicity Minnow toxicity 3.736 Numeric (log mM)

2. 1,4-Decylbenzoyl-3-methylthiourea
a. preADMET

ADME Toksisitas

b Vae ID Value
o o algae_at 3.82325e-005*
Buffer_solubility_mg_L 1.30698e-00G" gae_ :

| caco2 20.4488" | | Ames_test mutagen |
CYP_2C19_inhibition Non Carcino_Mouse out of range
CYP_2C9_inhibition Non .

CYP_2D6._inhibition Non Carcino_Rat out of range
CYP_2D6_substrate Weakly daphnia_at 1.07869e-005**
CYP_3A4_inhibition Inhibitor e g ap e . .
CVP_3Ad_substrate Ei— hERG_inhibition medium_risk

| HiA 98.412437+] medaka_at 7.14948e-010%*
MOCK 0.0611580* minnow_at 3.21883e-009**
Pgp_inhibition Inhibitor .

[ Plasma_Protein_Binding __ 90.313805"] TA100_10RLI"  negative
Pure_water_solubility_mg_L 21659.6** TAT00_NA negative
Skin_Permeability -4.15248% TA1535_10RLI negative
SKlogD_value 5.438620% »
SKlogP_value 5.438620% TAT535_NA positive
SKlogS_buffer -14.744640%

SKlogS_pure -1.525260*



b. pkCSM

Molecule Depiction

34

Predicted Value Unit.

-5.572

Mumesic (leg melL)

"’Y“VQ/\/\’\’\/\

SMILES

Molecule properties:

Property Model Name

Water solubility

Absorption Caco2 permeshbility
Absorption Intestinal absorpticn {human)

Skin Permeshbility

P-glycoprotein substrate

P-glycoprotein | inhibitor

1.51

89.945

Mumeric (log Pappin 10°F cmis)
Mumeric (% Absorbed)
Mumenc (log Kp)

Categorical (vesMo)

Categorical (YesMao)

Descriptor Valug
Molecular Weight 334525
LogP 46028
#Rotatable Bonds 10
#hrceplors 2
#Donors 2
Surface Area 145796

iiggggbbhb
ROAEARARET

P-glycoprotein || inhibitor
WDes (human)

Fraction unbound {human)
BBB permeability

CNS permesbility
CYP2Dé6 subsirate

CYP3A4 substrate

Categorical (YesMo)
Mumeric (log Likg)
Mumeric (Fu)
Mumenc (log BB)
Mumeric (log PS)
Categorical (YesMo)
Categorical (YesMao)
Categorical (YesMo)
Categorical (Yes/Mo)
Categorical (Yes/Mo)
Categorical (YesMo)
Categorical (vesMo)

MNumeric (log mlfmindkg)

Categorical (YesMo)

Metabolism CYP1A2 inhibitior

CYP2C19 inhibitior

CYP2CS inhibitior

CYP2D6 inhibitior

CYP3A4 inhibitior

| Excretion | Total Clearance
[ Excretion | Renal OCT2 substrate No
Toxicity AMES taxicity No
Toxicity Max. tolerated dose (human) -0.145
Toxicity hERG | inhibitor No
Toxicity hERG Il inhibitor Yes
Toxicity Oral Rat Acute Toxicity (LDSD) 3.029
Toxicity Oral Rat Chronic Toxicity (LOAEL) 0,826
Toxicity Hepatotoxicity Yes
Toxicity =kin Sensitisation Yes
Toxicity T Pyriformis toxicity 1.941
Toxicity Minnow toxicity 1.375

Categorical (vesMo)

Mumernic (bog mgikgiday)

Categorical (vesMo)

Categorical (vesMo)

Mumernic (molfkg)

Mumernic (log mgikg_bwiday)

Categorical (vesMo)

Categorical (vesMo)

Mumeric (bog wa/l)

Mumeric (kog mid)



3. Bis-(1-4-decylbenzoyl)-3-methylthiourea) Cobalt (111)
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a. preADMET
ADME Toksisitas
ID Value ID Value

s 748782 algae_at 0.00210918
Buffer_solubility_mg_L 2.6347

[Cacoz as3267 ] | Ames_test mutagen |
CYP_2C19_inhibition Non Carcino_Mouse negative
CYP_2C9_inhibition Non . .
CYP_2D6_inhibition Non Carcino_Rat negative
CYP_2D6_substrate Non daphnia_at 0.00307948
CYP_3A4_inhibition Non hERG_inhibition medium_risk
CYP_3A4_substrate Non

[FiA 94886836 | medaka_at 2.25435e-005
MDCK 21.4449* minnow_at 1.61255e-005
Pgp_inhibition Inhibitor TA100_10RLI negative
|Plasma_Protein_Binding 100.000000 |
Pure_water_solubility_mg_L 0.202461 TATO0_NA pDSiti‘u’E
Skin_Permeability -1.04686 TA1535_10RLI negative
SKlogD_value 5.975280 .
SKlogP_value 5.975280 TAT535_NA negative
SKlogS_buffer -5.103690
SKlogS_pure -6.218080



b. pkCSM

Molecule Depiction

Molecule properties:
Descriptor

Molecular Weight

LogP

#Rotstable Bonds
#hcceptors

#Donors

Surface Area

JAAAAGAAATS

,%

7
H
2

HHHHB
LR

F
i

£
i

Value

T25.975

i

8.25T5

i
g
§

20
4
2

i
g
§

289.115

HEHHB
g B B H

i
g
§

/

Renal OCT2 substrate

AMES toxicity

Max. tolerated dose (human)

hERG | inhibitor

hERG Il inhibitor

Oral Rat Acute Toxicity (LDS0)

Oral Rat Chronic Toxicity (LOAEL)

Hepatotoxicity
Zkin Sensitization
T. Pyrifarmis toxicity

Minnow toxicity

Model Name

‘Water solubility

Caco2 permeability
Intestinal absorption {human)
Skin Permeability
P-glycoprotein substrate
P-glycoprotein | inhibitor
P-glycoprotein || inhibitor
WDes (human)

Fraction unbound (human)
BBB permeability

CNS permesahility
CYP2D6 subsirate
CYP3A4 substrate
CYP1AZ inhibitior
CYP2CA9 inhibitior
CYP2CH inhibitior
CYP2D6 inhibitior
CYP3A4 inhibitior

Total Clearance

No

No

0.079

No

Yes

J.069

1.537

No

No

0.285

-0.993

Predicted Value Unit

-3.768

0.874

88.719

-2.736

0.187

0.144

-0.779

-2468

No

No

0.353

Mumeric (log mollL)

Mumeric (log Papp in 10°° emis)

Mumeric (% Absorbed)
MNumeric (log Kp)
Categorical (YesMa)
Categorical (YesMa)
Categorical (YesMo)
Mumeric (log Likag)
Mumeric (Fu}
Mumeric (log BB)
Mumeric (log PS)
Categorical (YesMo)
Categorical (YesMo)
Categorical (YesMo)
Categorical (YesMo)
Categorical (YesMo)
Categorical (vesMo)
Categorical (vesMo)

Mumeric (log mifmin/kg)

Categorical (vesMo)
Categorical (vesMo)
Mumeric (kog mgikgiday)
Categorical (vesMo)

Categorical (vesMo)

Mumernic (molfkg)
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Mumernic (log mgikg_bwiday)

Categorical (vesMo)

Categorical (vesMo)

Mumeric (bog wa/l)

Murmeric (klog mid)



37

LAMPIRAN XIV

MOLECULAR DYNAMICS
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Interactions
D van der Waals - Conven tional Hydrogen Bond
- Unfavorable Positive-Positive

- Salt Bridge

- Attractive Charge

Hasil Visualisasi Molecular Dynamic 2D dan 3D Ligan Alami



GLY

A:616 /K

LEU
A:615

Interactions

D van der Waals

- Conventional Hydrogen Bond

Hasil Visualisasi Molecular Dynamic 2D dan 3D Hydroxyurea
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Interactions

I:I van der Waals
- Attractive Charge

- Conventional Hydrogen Bond
D Carbon Hydrogen Bond
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GLH
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a:247

- Unfavorable Donor-Donor

|:| Pi-5ulfur
[ A
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Hasil Visualisasi Molecular Dynamic 2D dan 3D Senyawa 1-4-decylbenzoyl-3-
methylthiourea
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SER MET
a610 A58

ILE
A654

ASP
AS5E
WAL

GLY
AG41 LE5E

GLU
LT

Interactions

I:I van der Waals I:I Pi-alkyl

- Conventional Hydrogen Bond

Hasil Visualisasi Molecular Dynamic 2D dan 3D Senyawa Kompleks Bis-(1-4-
decylbenzoyl)-3-methylthiourea) Cobalt (I11)
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p= st
(597 g ) N S

The chzn is color—coded for your convenience:
-represen( Highly Preferred Conformations. Delta »= -2
\\ hxte with Black Grid D i -2 > Delta>=-4

White with Grey Grid rep i Delta <-4

Plot Ramachandran Kompleks Bis-(1-4-decylbenzoyl)-3-methylthiourea) Cobalt
(111) Sebelum Simulasi Molecular Dynamics

The chan is color coded for your convenience:
—reptesent Highly Preferred Conformations. Delta >= -2
Wi hne with Black Gnd D i -2>Delta>=-4

White with Grey Grid rep ions. Delta <-4

Plot Ramachandran Kompleks Bis-(1-4-decylbenzoyl)-3-methylthiourea) Cobalt
(11) Setelah Simulasi Molecular Dynamics



