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LAMPIRAN-LAMPIRAN 

LAMPIRAN I 

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

(III) 

 

 

Penimbangan 1,4-Decylbenzoyl-3-

methylthiourea 

 

Penimbangan Co(BF4)2.6H2O 

 

 

Proses refluks selama 5 jam pada 

suhu 75oC 

 

 

Hasil refluks 
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Proses penguapan hasil refluks 

 

Hasil sintesis 

 

Perhitungan Stoikiometri 

2C19H29OSN2 + Co(BF4)2.6H2O           Co(C19H29OSN2)2 + 6H2O 

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   

C19H29OSN2   = mmol x massa molar 

    = 0,250 x 333 

    = 83,25 mg 

Co(BF4)2.6H2O  = mmol x massa molar 

    = 0,125 x 340,63  

    =  42,57mg 

Co(C19H29OSN2)2 = mmol x massa molar 

    = 0,125 x 725 

    = 90,625 mg 

C19H29OSN2  = mmol x massa molar 

    = 0,125 x 333 

    = 41,625 mg 

%𝑦𝑖𝑒𝑙𝑑 =
𝐵𝑜𝑏𝑜𝑡 𝑆𝑖𝑛𝑡𝑒𝑠𝑖𝑠

𝐵𝑜𝑏𝑜𝑡 𝑇𝑒𝑜𝑟𝑖
𝑥100% 
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                       =
 54,5 𝑚𝑔

 90,625 𝑚𝑔
𝑥100% 

                        = 60,13% 
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LAMPIRAN II 

UJI KEMURNIAN 

 

 
Senyawa 1,4-Decylbenzoyl-3-

methylthiourea sebelum melebur 

 
Senyawa 1,4-Decylbenzoyl-3-

methylthiourea sesudah melebur 

 
Senyawa kompleks Bis-(1,4-

Decylbenzoyl-3-methylthiourea) 

Cobalt (III) sebelum melebur 

 
Senyawa kompleks Bis-(1,4-

Decylbenzoyl-3-methylthiourea) 

Cobalt (III) seudah melebur 
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LAMPIRAN III 

SPEKTROFOTOMETRI UV-VIS 

1. Perhitungan Nilai Absorptivitas Molar 

Hukum Lambert-Beer: 

A = Ɛ.b.C 

Keterangan: 

A = absorbansi 

Ɛ = absorptivitas molar (L mol-1 cm-1) 

b = jarak yang ditempuh (cm) 

C = konsentrasi (mol L-1) 

 Perhitungan Konsentrasi 

a. Co(BF4)2.6H2O 

M =
g

𝑀𝑟
 x 

1000

𝑚𝐿
 

M =
0,002

340,63
 x 

1000

10
 

M =
2

3406,3
  

M = 0,00058 

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

M =
g

𝑀𝑟
 x 

1000

𝑚𝐿
 

M =
0,0021

725
 x 

1000

10
 

M =
2,1

7250
  

M =  0,00029 

 Perhitungan Nilai Absorptivitas Molar 

a. Co(BF4)2.6H2O 

A = Ɛ.b.C 

0,133 = Ɛ.1.0,00058 

0,133 = Ɛ.0,00058 

Ɛ =
0,133

0,00058
 

Ɛ = 229,31 L mol-1 cm-1 
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b. Bis-(1-4-decylbenzoyl)-3-methylthiourea) Cobalt (III) 

A = Ɛ.b.C 

1,588 = Ɛ.1.0,00029 

1,588 = Ɛ.0,00029 

Ɛ =
1,588

0,00029
 

Ɛ = 5475,86 L mol-1 cm-1 

c. Harga absorptivitas molar senyawa kompleks Bis-(1-4-

decylbenzoyl)-3-methylthiourea) Cobalt (III) dan Co(BF4)2.6H2O 

ditunjukan pada tabel berikut ini: 

Tabel 4.3 Data Spektrum Elektronik 

No Senyawa 
Mr 

(g/mol) 

λmax 

(nm) 

υ  

(cm-1) 
A 

ε  (L mol-1 

cm-1) 

1 Co(BF4)2.6H2O 340,63 326 3067,48 0,133 229,31 

2 

Bis-(1,4-

Decylbenzoyl)-3 

methylthiourea) 

Cobalt (III) 

725 267 3745,31 1,588 5475,86 

 

2. Perhitungan Energi Pembelahan Kompleks 

Dengan mengetahui panjang gelombang maksimum spektra 

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

Δo = 
(ℎ𝑐 𝑁o)

𝜆
 

Keterangan: 

Δo = selisih energi orbitas d (J mol-1) 

h = konstanta planck (6,626 x 10-34) 

c = kecepatan cahaya (2,998 x 108 ms-1) 

No = bilangan Avogadro (6,023 x 1023 mol-1) 

λ = panjang gelombang yang diserap (nm) 

a. Co(BF4)2.6H2O 

Δo = 
(ℎ𝑐 𝑁o)

𝜆
 

Δo = 
(6,626𝑥10−34.2,998𝑥108.6,023𝑥1023)

326
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Δo = 
(0,119645)

326
 

Δo = 3,6701 x 10-4 J.mol-1 

10 Dq = 367,01 KJ.mol-1 

 

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

Δo = 
(ℎ𝑐 𝑁o)

𝜆
 

Δo = 
(6,626𝑥10−34.2,998𝑥108.6,023𝑥1023)

267
 

Δo = 
(0,119645)

267
 

Δo = 4,4811 x 10-4 J.mol-1 

10 Dq = 448,11 KJ.mol-1 

 

Harga 10 Dq untuk senyawa kompleks Bis-(1,4-Decylbenzoyl)-3 

methylthiourea) Cobalt (III) dan logam Co(BF4)2.6H2O adalah sebagai 

berikut: 

Tabel 4.4 Harga 10 Dq CO(BF4)2.6H2O dan Kompleks Bis-(1,4-

Decylbenzoyl)-3 methylthiourea) Cobalt (III) 

No Senyawa 
λmax         

(nm) 

10 Dq     

(KJ mol-1) 

1 Co(BF4)2.6H2O 326 467,01 

2 
Bis-(1,4-Decylbenzoyl)-3 methylthiourea) 

Cobalt (III) 
267 448,11 
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3. Spektrum Senyawa 1,4-Decylbenzoyl-3-methylthiourea dan Kompleks 

Bis-(1,4-Decylbenzoyl)-3 methylthiourea) Cobalt (III) 

 

  



9 
 

 
 

LAMPIRAN IV 

SPEKTROFOTOMETER INFRAMERAH 

 

 

Spektrum Inframerah Bis-(1-4-decylbenzoyl)-3-methylthiourea) Cobalt (III) dan 

1,4-Decylbenzoyl-3-methylthiourea 
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LAMPIRAN V 

SPEKTROMETRI MASSA 

 

Hasil Analisis Mass Spectrometry Senyawa Kompleks Bis-(1-4-decylbenzoyl)-3-

methylthiourea) Cobalt (III) 
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LAMPIRAN VI 

PREPARASI LIGAN 

 

Pembuatan struktur ligan di software ChemDraw Ultra 8.0 

 

Ligan diprotonasi di software MarvinSketch 5.2.5.1 
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Ligan hasil protonasi 

 

Ligan dikonformasi 
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Ligan hasil konformasi 
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LAMPIRAN VII 

DRUG SCAN 

1. Ligan Alami 

 
2. Hydroxyurea 

 

 

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

(III)  
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LAMPIRAN VIII 

ANALISIS RESEPTOR 

 

Pengunduhan Ramachandran Plot PDB 2EUD melalui website 

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

 

Ramachandran plot PDB 2EUD 

 

 

 

 

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


18 
 

 
 

LAMPIRAN IX 

PREPARASI RESEPTOR 

 

Pengunduhan reeptor 2EUD melalui website https://rscb.org/2eud  

 

Proses penghilangan molekul air 

https://rscb.org/2eud
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Proses penambahan molekul hidrogen 

 

Reseptor 2EUD dalam bentuk 3D dalam berbagai macam posisi 

LAMPIRAN X 

VALIDASI METODE DOCKING 
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Perolehan nilai Binding affinity dan RMSD (Root Mean SquareDeviation) Ligan Alami 

 



22 
 

 
 

Perolehan nilai Konstanta inhibition (Ki) Ligan Alami 

 

 

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

DOCKING LIGAN UJI TERHADAP RESEPTOR TARGET 

 

 

Pengaturan grid box center untuk proses docking 
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Proses docking melalui Command Prompt 

 

 

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

 

 

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

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

methylthiourea) Cobalt (III) 

 

 

Perolehan nilai Konstanta inhibition (Ki) senyawa Kompleks Bis-(1-4-

decylbenzoyl)-3-methylthiourea) Cobalt (III) 

 

Perolehan nilai Binding affinity senyawa Hydroxyurea 
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Perolehan nilai Konstanta inhibition (Ki) senyawa Hydroxyurea 
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LAMPIRAN XII 

VISUALISASI HASIL DOCKING 

 

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

studio visualizer 

 

Hasil Visualisasi 2D Ligan Alami 
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(a) 

  

Hasil Visualisasi 3D Ligan Alami 

 

Hasil Visualisasi 2D Hydroxyurea  
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Hasil Visualisasi 3D Hydroxyurea 

 

 

 

 

Hasil Visualisasi 2D Senyawa 1,4-Decylbenzoyl-3-methylthiourea 

 

 

  

N
H

O

H2N

OH
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Hasil Visualisasi 3D Senyawa 1,4-Decylbenzoyl-3-methylthiourea 
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Hasil Visualisasi 2D Kompleks Bis-(1-4-decylbenzoyl)-3-methylthiourea) Cobalt 

(III) 

 

 

 

 

 

 

 

 

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

(II 
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LAMPIRAN XIII 

PREDIKSI ADME DAN TOKSISITAS 

1. Hydroxyurea 

a. preADMET 

ADME     Toksisitas 

 

b. pkCSM 
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2. 1,4-Decylbenzoyl-3-methylthiourea 

a. preADMET 

ADME 

 

Toksisitas 
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b. pkCSM 
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3.  Bis-(1-4-decylbenzoyl)-3-methylthiourea) Cobalt (III)  

a. preADMET 

ADME 

 

Toksisitas 
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b. pkCSM 
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LAMPIRAN XIV 

MOLECULAR DYNAMICS 

 

 

 

Hasil Visualisasi Molecular Dynamic 2D dan 3D Ligan Alami  
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Hasil Visualisasi Molecular Dynamic 2D dan 3D Hydroxyurea 
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Hasil Visualisasi Molecular Dynamic 2D dan 3D Senyawa 1-4-decylbenzoyl-3-

methylthiourea 

 

 



40 
 

 
 

 

 

Hasil Visualisasi Molecular Dynamic 2D dan 3D Senyawa Kompleks Bis-(1-4-

decylbenzoyl)-3-methylthiourea) Cobalt (III) 
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Plot Ramachandran Kompleks Bis-(1-4-decylbenzoyl)-3-methylthiourea) Cobalt 

(III) Sebelum Simulasi Molecular Dynamics 

 

Plot Ramachandran Kompleks Bis-(1-4-decylbenzoyl)-3-methylthiourea) Cobalt 

(III) Setelah Simulasi Molecular Dynamics 

 

 


