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Table S1. GoldScore results for all TSCs.

Compound GoldScore

TSC1 57.9
TSC2 56.2
TSC3 57.9
TSC 4 57.3
TSC5 56.8
TSC 6 55.9
TSC7 58.3
TSC 8 56.2
TSC9 57.1
TSC 10 59.2
TSC11 59.4
TSC 12 55.2

Section 1. Detailed description of the interaction between TSCs 1-12 with the active site of tyrosinase

TSC1

PHE264

Sulfur atom of the thiourea moiety interacts with copper ions Cu400 (2.56 A) and Cu401 (2.05 A). The structure
is stabilized by hydrophobic interactions: rt-7t interaction between the aromatic ring of the inhibitor and Phe264 (4.72
A), m-sigma between the aromatic ring and Val283 (3.65 A) and m-alkyl interaction of CHs group of the inhibitor with
imidazole of His259 (4.83 A) and His263 (4.12 A). There are no interactions of the methoxy group substituted on the
aromatic ring of the inhibitor.
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Sulfur atom of the thiourea moiety interact with catalytic copper ions Cu400 (2.23 A) and Cu401 (2.32 A).
Moreover, the structure is stabilized by hydrophobic interactions: m-alkyl interactions of the CHs group of the
inhibitor with imidazole of His259 (4.59 A) and His263 (4.14 A) as well as the aromatic ring of the inhibitor with
Val283 (5.65 A). One of the hydrogens of the terminal amino group in thiosemicarbazide moiety forms a hydrogen
bond with nitrogen in the imidazole ring of His85 (2.92 A) and one of the hydrogen of imidazole ring of His244 and
oxygen of methoxy group of the inhibitor (2.17 A).

TSC 3

Sulfur atom of the thiourea moiety interact with catalytic copper ions Cu400 (2.23 A) and Cu401 (2.31 A).
Moreover, the structure is stabilized by hydrophobic interactions: m-alkyl interactions of the CHs group of the
inhibitor with imidazole of His259 (4.58 A) and His263 (4.06 A) as well as the aromatic ring of the inhibitor with
Val283 (5.53 A). One of the hydrogens of the terminal amino group in thiosemicarbazide moiety forms a hydrogen
bond with nitrogen in the imidazole ring of His85 (3.00 A). There are no interactions of the methoxy group
substituted on the aromatic ring of the inhibitor.

TSC 4

I VAL283

HIS263

Sulfur atom of the thiourea moiety interacts with copper ions Cu400 (2.36 A) and Cu401 (2.16 A). Moreover, the
structure is stabilized by hydrophobic interactions: m-sigma interaction of the CHs group of the inhibitor with
imidazole of His263 (3.42 A) as well as m-alkyl of the aromatic ring of the inhibitor with Val283 (4.77 A). Hydrogen
of the hydrazine group a hydrogen bond with the imidazole ring (m donor) of His263 (2.92 A). There are no
interactions of the amino group substituted on the aromatic ring of the inhibitor.



TSC5

VAL283

HIS263

Sulfur atom of the thiourea moiety interacts with copper ions Cu400 (2.39 A) and Cu401 (2.20 A). Moreover, the
structure is stabilized by hydrophobic interactions: m-sigma interaction of the CHs group of the inhibitor with
imidazole of His263 (3.31 A) as well the aromatic ring of the inhibitor with Val283 (3.15 A). Hydrogen of the
hydrazine group forms a hydrogen bond with the imidazole ring (rt donor) of His263 (2.81 A). There are no
interactions of the amino group substituted on the aromatic ring of the inhibitor.
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Sulfur atom of the thiourea moiety interacts with copper ions with catalytic copper ions Cu400 (2.30 A) and
Cu401 (2.24 A). Moreover, the structure is stabilized by hydrophobic interactions: m-alkyl interactions of the CHs
group of the inhibitor with imidazole of His259 (4.69 A) and His263 (4.24 A) as well as the aromatic ring of the
inhibitor with Val283 (5.90 A). One of the hydrogens of the terminal amino group in thiosemicarbazide moiety forms
a hydrogen bond with nitrogen in the imidazole ring of His85 (3.00 A). There are no interactions of the amino group
substituted on the aromatic ring of the inhibitor.
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Sulfur atom of the thiourea moiety interacts with copper ions Cu400 (2.33 A) and Cu401 (2.20 A). Moreover, the
structure is stabilized by hydrophobic interactions: m-sigma interaction of the CHs group of the inhibitor with
imidazole of His263 (3.40 A) as well a m-alkyl of the aromatic ring of the inhibitor with Val283 (4.72 A). Hydrogen of
the hydrazine group forms a hydrogen bond with the imidazole ring (7 donor) of His263 (2.93 A) and one of the
hydrogens of the terminal amino group in thiosemicarbazide moiety forms a hydrogen bond with nitrogen in the
imidazole ring of His85 (3.09 A) There are no interactions of the amino group substituted on the aromatic ring of the
inhibitor.
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Sulfur atom of the thiourea moiety interact with catalytic copper ion Cu401 (2.21 A). Moreover, the structure is
stabilized by hydrophobic interactions: m-alkyl interactions of the CHs group of the inhibitor with imidazole of
His259 (4.66 A) and His263 (4.45 A) as well as the aromatic ring of the inhibitor with Val283 (5.46 A). One of the
hydrogens of the terminal amino group in thiosemicarbazide moiety forms a hydrogen bond with nitrogen in the
imidazole ring of His85 (3.04 A). There are no interactions of the hydroxyl group substituted on the aromatic ring of
the inhibitor.

TSC9

HIS259

HIS263

Sulfur atom of the thiourea moiety interacts with copper ions Cu400 (2.30 A) and Cu401 (2.24 A). Moreover, the
structure is stabilized by hydrophobic interactions: m-alkyl interactions of the CHs group of the inhibitor with
imidazole of His259 (4.55 A) and His263 (4.23 A) as well as the aromatic ring of the inhibitor with Val283 (5.54 A).
One of the hydrogens of the terminal amino group in thiosemicarbazide moiety forms a hydrogen bond with
nitrogen in the imidazole ring of His85 (3.00 A). There are no interactions of the hydroxyl group substituted on the
aromatic ring of the inhibitor.
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Sulfur atom of the thiourea moiety interacts with copper ions Cu400 (2.37 A) and Cu401 (2.16 A). Moreover, the
structure is stabilized by hydrophobic interactions: m-sigma interaction of the CHs group of the inhibitor with
imidazole of His263 (3.65 A) as well a mt-alkyl of the aromatic ring of the inhibitor with Val283 (4.60 A). Hydrogen of
the hydrazine group forms a hydrogen bond with the imidazole ring (7t donor) of His263 (3.05 A) and one of the
hydrogen of imidazole ring of His244 forms a hydrogen bond with oxygen of nitro group of the inhibitor (2.69 A).

TSC11

HIS244

HIS263

Sulfur atom of the thiourea moiety interacts with copper ions Cu400 (2.30 A) and Cu401 (2.24 A). Moreover, the
structure is stabilized by hydrophobic interactions: m-alkyl interactions of the CHs group of the inhibitor with
imidazole of His259 (4.60 A) and His263 (4.08 A) as well as the aromatic ring of the inhibitor with Val283 (5.47 A).
One of the hydrogens of the terminal amino group in thiosemicarbazide moiety forms a hydrogen bond with
nitrogen in the imidazole ring of His85 (3.03 A) and one of the hydrogen of imidazole ring of His244 forms a
hydrogen bond with oxygen of nitro group of the inhibitor (2.24 A).

TSC 12

Sulfur atom of the thiourea moiety interacts with copper ions Cu400 (2.22 A) and Cu401 (2.29 A). Moreover, the
structure is stabilized by hydrophobic interactions: mt-alkyl interactions of the CHs group of the inhibitor with
imidazole of His259 (4.54 A) and His263 (4.08 A) as well as the aromatic ring of the inhibitor with Val283 (5.54 A).
One of the hydrogens of the terminal amino group in thiosemicarbazide moiety forms a hydrogen bond with
nitrogen in the imidazole ring of His85 (2.94 A). There are no interactions of the nitro group substituted on the
aromatic ring of the inhibitor.



3817

3824

—2.232

2198

2 © o
E R
g BE R
258
T T T T T T T T T T
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0
o TR P TrReRE i R
g 25 5 g3RREREE 2 53
g 25 5 53888884 E &g

Figure S1. 'H NMR spectrum of mixture of (E)- and (Z)-2’-methoxyacetophenone thiosemicarbazone (TSC 1)
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Figure S2. Expanded aromatic region of "H NMR spectrum of mixture of (E)- and (Z)-2’-methoxyacetophenone

thiosemicarbazone (TSC 1)
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Figure S3. Expanded aliphatic region of 'H NMR spectrum of mixture of (E)- and (Z)-2’-methoxyacetophenone
thiosemicarbazone (TSC 1)
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Figure S4. 3C{'H} NMR spectrum of mixture of (E)- and (Z)-2’-methoxyacetophenone thiosemicarbazone (TSC 1)
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Figure S5. Expanded aromatic region of *C{'H} NMR spectrum of mixture of (E)- and (Z)-2’-methoxyacetophenone

thiosemicarbazone (TSC 1)
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Figure S6. Expanded aliphatic region of *C{!H} NMR spectrum of mixture of (E)- and (Z)-2’-methoxyacetophenone
thiosemicarbazone (TSC 1)
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Figure S7. NOESY spectrum of the mixture of (E)- and (Z)-2’-methoxyacetophenone thiosemicarbazone (TSC 1)
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Figure S8. '"H NMR spectrum of (E)-3’-methoxyacetophenone thiosemicarbazone (TSC 2)
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Figure S9. Expanded aromatic region of "H NMR spectrum of (E)-3’-methoxyacetophenone thiosemicarbazone (TSC 2)
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Figure S10. 'H NMR spectrum of (E)-4'-methoxyacetophenone thiosemicarbazone (TSC 3)
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Figure S11. Expanded aromatic region of '"H NMR spectrum of (E)-4’-methoxyacetophenone thiosemicarbazone (TSC 3)
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Figure S12. '"H NMR spectrum of mixture of (E)- and (Z)-2’-aminoacetophenone thiosemicarbazone (TSC 4)
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Figure S13. Expanded aromatic region of "H NMR spectrum of mixture of (E)- and (Z)-2’-aminoacetophenone
thiosemicarbazone (TSC 4)
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Figure S14. Expanded aliphatic region of 'H NMR spectrum of mixture of (E)- and (Z)-2’-methoxyacetophenone
thiosemicarbazone (TSC 4)
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Figure S15. 3C{'H} NMR spectrum of mixture of (E)- and (Z)-2’-aminoacetophenone thiosemicarbazone (TSC 4)
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Figure S16. Expanded aromatic region of BC{'H} NMR spectrum of mixture of (E)- and (Z)-2’-aminoacetophenone
thiosemicarbazone (TSC 4)
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Figure S17. Expanded aliphatic region of *C{!H} NMR spectrum of mixture of (E)- and (Z)-2’-aminoacetophenone

thiosemicarbazone (TSC 4)
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Figure S18. NOESY spectrum of the mixture of (E)- and (Z)-2"-aminoacetophenone thiosemicarbazone (TSC 4)
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Figure S19. 'TH NMR spectrum of mixture of (E)- 3’-aminoacetophenone thiosemicarbazone (TSC 5)
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Figure S20. Expanded aromatic region of "H NMR spectrum of (E)- 3’-aminoacetophenone thiosemicarbazone (TSC 5)
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Figure S21. 'H NMR spectrum of mixture of (E)- 4'-aminoacetophenone thiosemicarbazone (TSC 6)
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Figure S22. Expanded aromatic region of "H NMR spectrum of (E)- 4’-aminoacetophenone thiosemicarbazone (TSC 6)
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Figure S23. '"H NMR spectrum of mixture of (E)- and (Z)-2’-hydroxyacetophenone thiosemicarbazone (TSC 7)
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thiosemicarbazone (TSC 7)
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Figure S26. 3C NMR spectrum of mixture of (E)- and (Z)-2’-hydroxyacetophenone thiosemicarbazone (TSC 7)
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Figure S27. Expanded aromatic region of ®C NMR spectrum of mixture of (E)- and (Z)-2’-hydroxyacetophenone

thiosemicarbazone (TSC 7)
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Figure S28. NOESY spectrum of mixture of (E)- and (Z)-2’-hydroxyacetophenone thiosemicarbazone (TSC 7)
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Figure S29. 'H NMR spectrum of methanol solvate of (E)- 3’-hydroxyacetophenone thiosemicarbazone (TSC 8 ® CH3OH)
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Figure S30. Expanded aromatic region of 'TH NMR spectrum of methanol solvate of (E)- 3’-hydroxyacetophenone

thiosemicarbazone (TSC 8 ¢ CH3OH)
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Figure S31. 3C NMR spectrum of methanol solvate of (E)- 3’-hydroxyacetophenone thiosemicarbazone (TSC 8 ¢ CHsOH)
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Figure S32. Expanded aromatic region of '*C NMR spectrum of methanol solvate of (E)- 3’-hydroxyacetophenone
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Figure S34. Expanded aromatic region of "H NMR spectrum of (E)- 4’-hydroxyacetophenone thiosemicarbazone (TSC 9)
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Figure S36. Expanded aromatic region of "H NMR spectrum of (E)- 2’-nitroacetophenone thiosemicarbazone (TSC 10)
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Figure S37. 'H NMR spectrum of (E)- 3’-nitroacetophenone thiosemicarbazone (TSC 11)
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Figure S38. Expanded aromatic region of "H NMR spectrum of (E)- 3’-nitroacetophenone thiosemicarbazone (TSC 11)
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Figure S39. '"H NMR spectrum of (E)- 4’-nitroacetophenone thiosemicarbazone (TSC 12)
a89
e
VU
288
o
89
22 |
|
§
S o
3 3
651 849 847 845 843 841 839 837 835 833 831 829 827 825 823 821 819 817 815 813 811 809 807 805 803 801
3 g
=1 <

Figure S40. Expanded aromatic region of "H NMR spectrum of (E)- 4’-nitroacetophenone thiosemicarbazone (TSC 12)




Section 2: Enzyme preparation

Tyrosinase was isolated and purified as described in [48-50 references in the manuscript]. Briefly, fresh mushrooms
— Agaricus bisporus (local supplier in Wroctaw, 300 g) were cut into small pieces, mixed with cold acetone (550 ml)
and homogenized (3 min.). The suspension was extracted on magnetic stirrer for 40 min.. Then the mixture was
centrifuged (20 min., 8000 rpm). The pellet was suspended in phosphate buffer (200 ml, 0.1 M, pH 7.0), containing 2
g of polyvinyl pyrrolidone (Sigma-Aldrich). Remaining acetone was removed with vacuum pump. The suspension
was centrifuged (20 min., 8000 rpm). Ammonium sulphate was added to the supernatant to 30% saturation. Salting
out was performed using magnetic stirrer (30 min., 4 °C). Then the mixture was centrifuged (20 min., 8000 rpm).
Ammonium sulphate was added to the supernatant to 60% saturation. Salting out and centrifugation were carried
out the same way as described above. The pellet was dissolved in phosphate buffer (0.1 M, pH 7.0) and loaded onto
the DEAE-Sepharose (Sigma-Aldrich) column to perform the gradient elution with NaCl. Collected tyrosinase
fractions were salted out with ammonium sulphate to 65% saturation. Then the mixture was centrifuged (40 min.,
8000 rpm) and the pellet was dissolved in 0.1 M sodium phosphate buffer containing 0.7 M ammonium sulfate.
Phenyl-Sepharose (Sigma-Aldrich) column was washed with 0.7 M ammonium sulfate in phosphate buffer (0.1 M,
pH 6.8) and the enzyme was eluted with 0.2 M ammonium sulfate in the same buffer. Collected active tyrosinase
fractions were salted out with ammonium sulphate to 65% saturation. Then the mixture was centrifuged (40 min.,
8000 rpm) and the he pellet was dissolved in 0.1 M sodium phosphate buffer. The enzyme was then desalted on a
Sephadex G-25 (Sigma-Aldrich, Taufkirchen, Germany). At each step the tyrosinase activity was monitored with 1
mM L-Dopa. Protein concentration was measured according to Bradford's method using bovine serum albumin
(Sigma-Aldrich, Taufkirchen, Germany) as a standard. Protein purity was monitored with SDS-polyacrylamide gel
electrophoresis. Specific activity of the purified enzyme was 8376 U/mg.



