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1. Synthesis of benzimidazole derivatives without the 2-mercapto substituent of 2-MBI

analogs

R NH, (EtO);CH R N
T R MO
MeOH, RT N
NH,
81-93% H
R =H, Me, CI, NO, Benzo[d]imidazoles

1.1. General procedures for 1,2-phenylenediamine derivatives

A solution of 1,2-phenylenediamine derivatives (1,2-phenylenediamine, 4-methyl-1,2-
phenylenediamine, 4-chloro-1,2-phenylenediamine, and 4-nitro-1,2-phenylenediamine) (100
mg) and triethyl orthoformate (1.2 equiv.) in methanol (3 mL) was stirred in the presence of
sulfamic acid (0.05 equiv.) at room temperature for 4 — 12 h. After cooling, the reaction mixture
was partitioned between ethyl acetate and water and the organic layer was dried over MgSOs4,

filtered, and evaporated to afford 1,2-phenylenediamine derivatives as solids in 81-93 % yields.

1.2. NMR data for benzimidazole derivatives without the 2-mercapto substituent of 2-MBI

analogs
1H-Benzo[d]imidazole

'H NMR (400 MHz, DMSO-de) J 12.39 (brs, 1H, NH), 8.20 (s, 1H, 2-H), 7.65-7.55 (brm, 2H,
4-H, 7-H), 7.18 (dd, 2H, J = 6.0, 2.8 Hz, 5-H, 6-H); 13C NMR (100 MHz, DMSO-ds) 6 142.5,

138.7,122.3, 115.9.
5-Methyl-1H-benzo[d]imidazole

'H NMR (400 MHz, CDCl3) § 8.05 (s, 1H, 2-H), 7.56 (d, 1H, J = 8.0 Hz, 7-H), 7.44 (d, 1H, J

= 1.2 Hz, 4-H), 7.12 (dd, 1H, J = 8.0, 1.2 Hz, 6-H), 2.48 (s, 3H, CH3); 1*C NMR (100 MHz,



CDCl3) 0 140.6, 137.5, 136.4, 132.8, 124.5, 115.5, 114.9, 21.7.
5-Nitro-1H-benzo[d]imidazole

'H NMR (400 MHz, DMSO-ds) 6 8.54 (s, 1H, 2-H), 8.51 (d, 1H, J = 2.4 Hz, 4-H), 8.11 (dd,
1H, J = 8.8, 2.4 Hz, 6-H), 7.76 (d, 1H, J = 8.8 Hz, 7-H); '*C NMR (100 MHz, DMSO-de) &

147.3, 143.2, 142.1, 139.0, 118.2, 115.5, 113.3.
5-Chloro-1H-benzo[d]imidazole

'H NMR (400 MHz, CDCls) 6 8.12 (s, 1H, 2-H), 7.66 (d, 1H, J = 2.0, 4-H), 7.58 (d, 1H, J =
8.8 Hz, 7-H), 7.27 (dd, 1H, J = 8.8, 2.0 Hz, 6-H); 3C NMR (100 MHz, CDCls) § 141.8, 138.4,

136.5, 128.8, 123.7, 116.4, 115.4.



Table S1. Docking simulation of 2-MBI analogs, 3 — 5 and 7 — 10 and mushroom tyrosinase

(PDB ID: 2Y9X) using the AutoDock Vina

Pharmacophore Docking
Compd. anal sli)s 3D structure score
Y (Kcal/mol)
HS
N )\ NH
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Table S2. Docking simulation of benzo[d]imidazoles lacking of the 2-mercapto substituent in

2-MBI analogs 1-10 and mushroom tyrosinase (PDB ID: 2Y9X) using the AutoDock Vina.

Dockin
2-Demercapto Pharmacophore &
compd analvsis 3D structure score
pd. Y (Kcal/mol)
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N
<t
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Table S3. Mushroom tyrosinase inhibition of 2-imidazolinethione at 3 different concentrations

(4,20 and 100 uM) in the presence of L-dopa

Compound Concentration (LM) Tyrosinase activity inhibition (%)
4 3.16 £1.26
2-imidazolinethione 20 5.34+0.42
100 5.34+0.63

Table S4. Docking simulation of 2-imidazolinethione and mushroom tyrosinase (PDB ID:

2Y9X) using the AutoDock Vina

Pharmacophore 3D structure Docking score
analysis (Kcal/mol)

A w’;'%

2-imidazolinethione \ / ‘

Compd.

‘54

- —

/\ -3.6
\

No characteristic y

interactions.
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Figure S25. '"H NMR spectrum of analog 5-nitro-1H-benzo[d]imidazole
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Figure S26. 3C NMR spectrum of analog 5-nitro-1H-benzo[d]imidazole
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Figure S27. "H NMR spectrum of analog 5-chloro-1H-benzo[d]imidazole
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Figure S28. 3C NMR spectrum of analog 5-chloro-1H-benzo[d]imidazole
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