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Supplementary Figures
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Figure S1 — MS spectra (ESI) of the o-benzoquinone intermediate that is formed during the reaction of
CLTP 1 [100 uM] with tyrosinase [200 U/mL] in the absence of GSH. Conditions: PBS, pH 7.4, 1% DMSO.
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Figure S2 — Limit of detection (LOD) for CLPT 1 [10 uM] in PBS (pH 7.4, 1% DMSO with GSH [1 mM]). LOD

was defined as blank + 3SD (standard deviation). The inset shows the lower concentration data points. Aep,
=540 nm
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HPLC-MS analysis
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Figure S3 — Postulated mechanism for the activation of CLPT1 with tyrosinase in the presence of Fmoc-

Cys (as a thiol).
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Figure S4 - HPLC analysis for the activation of CLPT1 with tyrosinase in the presence of Fmoc-Cys (as a
thiol). The identified compounds where determind by ESI-MS.
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Figure S5 - MS spectra of the thiol conjugate (Fmoc-Cys) on the o-benzoquinone intermediate.
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Figure S6 — Total light emission during 4 hours emitted from CPLT1 [10 uM] in PBS, pH 7.4, 1% DMSO at
37°C with and without tyrosinase [200 U/mL] and in the presence or absence of either G SH [1 mM] or
Serine [Ser, 1 mM] or sodium ascorbate [Asc, 1 mM]. Colors represent different time points; 5, 15, 30, 60,

120 and 240 minutes. Aem = 540 nm

Melanoma cell viability

150~

g oo

£ 100 _E_

8

kS

8 o

= 50

0 I I I I

4h  24h 4h  24h
B16-F10 RET

Figure S7 — CLPT3 probe biocompatibility in melanoma cells. B16-F10 and RET cell viability following
incubation with CLPT3 [10 uM] for 4 to 24 h. Mean + SD of N=3.
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Synthetic Schemes and Experimental Procedures
General methods

All reactions were carried out at room temperature unless stated otherwise. Chemicals and solvents were
either analytical reagent (A.R.) grade or purified by standard techniques. All general reagents, including
salts and solvents, were purchased from Sigma-Aldrich. Thin layer chromatography (TLC): silica gel plates
Merck 60 F254; compounds visualized by irradiation with UV light. Column chromatography (FC): silica gel
Merck 60 (particle size 0.040-0.063 mm), eluent given in parentheses. Reverse-phase high pressure liquid
chromatography (RP-HPLC): C18 5u, 250x4.6 mm, eluent: H,0 (0.1% TFA) and MeCN. Preparative RP-
HPLC: C18 5u, 250x21b mm, eluent: H,0 (0.1% TFA) and MeCN. 'H NMR spectra were measured using a
Bruker Avance spectrometer operated at 400 MHz. 3C NMR spectra were measured using a Bruker
Avance spectrometer operated at 100 MHz. Chemical shifts are reported in ppm on the & scale relative to
a residual solvent (CDCls: & = 7.26 for 'H NMR and 77.16 for 3C NMR). Mass spectra were measured on a
Waters Xevo TQD instrument. Chemiluminescence responses were recorded on a Molecular Devices
Spectramax i3x.

Abbreviations

PNP - p-nitrophenol, DCM - dichloromethane, DIPEA - N,N-diisopropylethylamine, DMAP - 4-
dimethylaminopyridine, DMBA - dimethylbarbituric acid, DMEM - Dulbecco's Modified Eagle Medium,
DMF - N,N'-dimethylformamide, HBTU — hexafluoro phosphate benzotriazole tetramethyl uronium, Hex-
hexanes, PABA- p-aminobenzyl alcohol, PTSA - p-toluenesulfonic acid, TBSCI - tert-butyldimethylsilyl
chloride, THF - tetrahydrofuran, TMSCI - trimethylsilyl chloride.
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General synthetic procedures

Compound 1

OH

OAllyl
BFW
—_—
DMF , K,CO;
68% |
o 0 1 o

Allyl bromide (5.3 mL, 61.35 mmol) was added to a mixture of 3-hydroxybenzaldehyde (5.00 g, 40.90
mmol) and K,CO;(11.29 g, 81.80 mmol) in DMF (70 mL). The reaction was left to stir for three days and
H,0 (50 mL) was added. EtOAc (100 mL) was then added and the organic layer was washed with H,0 (3 x
50 mL) and brine (50 mL) before being dried (MgS0,) and concentrated under reduced pressure to afford
the crude product. The crude material was purified via silica gel column chromatography 5:95 (EtOAc/Hex)
to afford the title compound 1 as a clear oil (4.50 g, 27.75 mmol, 68 %). *H NMR (400 MHz, CDCl;) 6 9.98
(s, 1 H), 7.48 - 7.44 (d, 2 H), 7.41 (m, 1 H), 7.21 (m, 1 H), 6.12 - 6.01 (m, 1 H), 5.45 (qd, J = 1.6, 17.2 Hz, 1
H), 5.33 (qd, /= 1.4, 10.5 Hz, 1 H), 4.61 (td, J = 1.5, 5.2 Hz, 2 H). Spectroscopic data was consistent with
reported literature data.?
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Compound 2

OAllyl OAllyl
NaBH,
—_—
I MeOH
0,
1 9 83% 2 OH

NaBH, (0.87 g, 23.12 mmol) was added to a solution of compound 1 (2.50 g, 15.41 mmol) in MeOH (10
mL) and the reaction was stirred at room temperature for 2 hours. Saturated ammonium chloride solution
(50 mL) and DCM (50 mL) were added and the organic layer was washed with brine (50 mL), dried (MgSO,)
and concentrated under reduced pressure to afford the title compound 2. No further purification was
carried out. (2.10 g, 12.79 mmol, 83 %). 'H NMR (500 MHz, CDCl;) § 7.37 - 7.17 (m, 1 H), 6.98 - 6.93 (m, 2
H), 6.90-6.84 (m, 1 H), 6.13-6.02 (m, 1 H), 5.44 (m, 1 H), 5.31 (m, 1 H), 4.67 (s, 2 H), 4.59 - 4.53 (m, 2 H);
3C NMR (126 MHz, CDCl3) 6 158.9, 142.6, 133.3, 129.6, 119.3, 117.7, 114.0, 113.2, 68.8, 65.2; Mass could
not be observed using ESI-MS.
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Compound 3

OAllyl OAllyl
TMSCI, Nal
—_—

MeCN
2 o 82% s |

Compound 2 (200 mg, 1.22 mmol) was dissolved in 5 mL MeCN and cooled to 0°C. Then, sodium
iodide (548 mg, 3.66 mmol) was added followed by the rapid addition of TMSCI (460 uL, 3.66
mmol). The reaction was allowed to warm up to room temperature and monitored by TLC
(Hex:EtOAc, 90:10). When the reaction was deemed complete, the reaction mixture was diluted
with EtOAc, and washed with saturated aqueous Na,S,0; followed by brine. The organic layer
was separated, dried over Na,SO,, filtered and the solvent was evaporated under reduced
pressure. The product was purified using column chromatography on silica gel (Hex:EtOAc 60:40)
to afford compound 3 (280 mg, 82% vield) as a white solid.*H NMR (400 MHz, CDCl;) § 7.26 - 7.18
(m,1H),7.01-6.94 (m, 2 H),6.83 (m, 1 H), 6.08 (m, 1H),5.45(m, 1H),535-5.29 (m, 1 H), 4.55(m, 2 H),
4.43 (s, 2 H); 3C NMR (101 MHz, CDCl5) 6 158.7, 140.7, 133.2,129.9, 121.3,117.8, 115.2, 114.4, 68.8, 5.8;
Mass could not be observed using ESI.
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Compound 4

NH, NH,
TBSCI
Imidazole
DCM
OH 4 OTBS

tert-Butyldimethylsilyl chloride (2.45 g, 16.23 mmol) was added portion-wise to a solution of 4-
aminobenzyl alcohol (2.00 g, 16.23 mmol) and imidazole (1.10 g, 16.23 mmol) in DCM (100 mL). The
reaction mixture was left to stir for 24 h before the addition of H,O (50 mL). The organic phase was washed
(3 x H,0 (50 mL)), dried (MgS0,) and the volatiles were removed under reduced pressure to afford the
title compound in quant. yield. *H NMR (400 MHz, CDCl;) 6 7.17 - 7.06 (m, 2 H), 6.72 - 6.63 (m, 2 H), 4.63
(s, 2 H),0.93 (s, 9 H), 0.09 (s, 6 H). Spectroscopic data was consistent with reported literature data.?

Compound 5

X
NH, HN” ~OPNP
PNP chloroformate
Pyridine , DCM -
73% 5
4 OTBS OTBS

To a solution of 4 (1.22 g, 5.14 mmol) and pyridine (0.83 mL, 10.28 mmol) in DCM (50 mL) at 0 °C, 4-
nitrophenylchloroformate (1.55 g, 7.71 mmol) was added portion-wise. The reaction mixture was allowed
to warm to room temperature and stir for an additional 2 hours. The volatiles were removed under
reduced pressure to afford a crude mixture. This crude material was purified via silica column
chromatography 50:50 (DCM/Hex) to afford the title compound 5 as a white solid (1.50 g, 3.73 mmol, 73
%).2H NMR (500 MHz, CDCl;) 6 8.29 (d, J = 9.2 Hz, 2 H), 7.45 - 7.36 (m, 4 H), 7.33 (d, J = 8.2 Hz, 2 H), 7.06
(br.s., 1 H), 4.73 (s, 2 H), 0.95 (s, 10 H), 0.11 (s, 6 H); 3C NMR (126 MHz ,CDCl5) 6 155.4, 150.2, 145.1,
137.8, 135.4, 127.1, 126.2, 125.2, 122.2, 118.9, 115.6, 64.5, 26.0, 18.4, -5.2; MS (ES+): m/z calc. for
CaoH6N,05Si: 402.2 found: 425.2 [M+Na]* .
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Compound 6

OAllyl

o
N

HN™ "OPNP

(0]
Compound 2
Compound 2, (A,
5

DMAP, DCM
94%
OTBS
6

OTBS

DMAP (0.681 g, 5.58 mmol) was added to a solution of 5 (1.50 g, 3.72 mmol) and 2 (0.61 g, 3.72 mmol) in
DCM (2 mL). The reaction mixture was stirred at room temperature for 1 hour and the solvent was
removed under reduced pressure. The crude material obtained in this way was purified via silica column
chromatography 10:90 (EtOAc/Hex) to afford the title compound (6) as a clear oil (1.50 g, 3.51 mmol, 94
%). *H NMR (500 MHz, CDCl3) 6 7.26 (d, J = 7.6 Hz, 2 H), 7.22 - 7.15 (m, 4 H), 6.92 - 6.85 (m, 2 H), 6.80 (d, J
=8.2 Hz, 1 H), 6.58 (br. s., 1 H), 6.02 - 5.92 (m, 1 H), 5.35 (m, 1 H), 5.20 - 5.18 (m, 1 H), 5.08 (s, 2 H), 4.60
(s,2 H), 4.46 (d, )= 5.5 Hz, 2 H), 0.84 (s, 9 H), 0.01 (s, 6 H); 13C NMR (126 MHz, CDCl5) 6 158.8, 153.3, 137.6,
136.7,136.5,133.2,129.7,126.9, 120.6, 118.6, 117.8, 114.6, 114.5, 68.8, 66.8, 64.6, 60.4, 53.4, 26.0, 18.4,
-5.2; MS (ES+): m/z calc. for C,4,H33NO,Si: 427.2 found: 450.2 [M+Na]* .

Compound 7

OAllyl OAllyl

6 7:
OTBS

p-Toluenesulfonic acid monohydrate (0.68 g, 3.51 mmol) was added to a solution of 6 (1.50 g, 3.51 mmol)
in THF (10 mL) and stirred at room temperature for 4 hours. Upon completion (as determined by TLC
analysis), the reaction mixture was partitioned using EtOAc (50 mL) and H,0 (50 mL). The organic layer
was washed with H,0, brine, dried and concentrated under reduced pressure. The crude solid obtained
in this way was triturated using Hex to afford the title compound 7 as a white solid (0 .95 g, 3.03 mmol,
86 %). 'H NMR (500 MHz, CDCls) 6 7.39 (d, J = 7.9 Hz, 2 H), 7.35 - 7.28 (m, 3 H), 7.03 - 6.95 (m, 2 H), 6.91
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(m, 1H),6.72 (br.s., 1H),6.13-6.04 (m, 1 H), 5.43 (dd, J=1.5,17.4 Hz, 1 H), 5.30(dd, /=1.2, 10.4 Hz, 1
H), 5.18 (s, 2 H), 4.65 (s, 2 H), 4.56 (d, J = 5.2 Hz, 2 H); 3C NMR (126 MHz, CDCl;) & 158.82, 153.26, 137.53,
137.27, 136.08, 133.14, 129.71, 127.99, 120.62, 118.74, 117.80, 114.64, 114.59, 77.24, 68.84, 66.91,
64.97; MS (ES+): m/z calc. for C;sHoNO,: 313.1 found: 336.1 [M+Na]*.

(?/OAIIyI (P/OAIIyI
o TMSCI o
OANH OANH

Compound 8

—_—
Nal, MeCN

79%

OH |

Compound 7 (200 mg, 0.64 mmol) was dissolved in 5 mL MeCN and cooled to 0 2C. Then, sodium
iodide (288 mg, 1.92 mmol) was added followed by the rapid addition of TMSCI (242 uL, 1.92
mmol). The reaction was allowed to warm up to room temperature and monitored by TLC
(Hex:EtOAc, 70:30). When the reaction was deemed complete, the reaction mixture was diluted
with EtOAc, and washed with saturated Na,S,0; followed by brine. The organic layer was
separated, dried over Na,SO,, filtered and the volatiles were evaporated under reduced pressure.
The product was purified using column chromatography on silica gel (Hex:EtOAc 70:30) to afford
compound 8 (213 mg, 79% yield) as a white solid.'H NMR (400 MHz, CDCl;) 6 7.27 (m, 4 H), 6.99 - 6.92
(m, 2 H), 6.92 - 6.83 (m, 2 H), 6.12 - 5.99 (m, 1 H), 5.46 - 5.39 (m, 1 H), 5.29 (m, 1 H), 5.16 (s, 2 H), 4.58 -
4.51 (m, 2 H), 4.44 (s, 2 H); 3C NMR (126 MHz, CDCl;) 6 158.81, 153.20, 137.46, 134.30, 133.14, 133.03,
129.72, 129.60, 129.48, 120.61, 120.50, 118.92, 117.80, 117.69, 114.65, 114.60, 114.54, 68.83, 68.72,
66.97, 66.86, 5.80. ; MS (ES+): m/z calc. for C1gH.5INO3: 423.0 found: 424.1 [M+H]*.

Compound 10

-~ H
0. N
AllylO
o L1 oSy
AIYIO, Compound 8 c o~

d 9 DMF , K,CO3 o X

71%
o AllyIO__

o 10

Compound 8 (51 mg, 0.12 mmol) was added to a solution of compound 93 (50 mg, 0.12 mmol) and K,CO;
(25 mg, 0.18 mmol) in DMF (1 mL). The reaction was stirred at room temperature for 1 hour and
monitored by TLC (Hex:EtOAc, 70:30). When the reaction was deemed complete, the mixture was diluted
with EtOAc (100 mL) and washed with brine (50 mL). The organic layer was separated, dried over Na,SO,,
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and evaporated under reduced pressure. The crude product obtained in this way was purified by column
chromatography over silica gel (Hex:EtOAc, 70:30) affording compound 10 as a pale yellow solid (70 mg,
71% yield)."H NMR (400 MHz, CDCl3) & 7.93 (m, 1 H), 7.48 - 7.32 (m, 4 H), 7.25 (m, 1 H), 7.07 (m, 2 H), 6.95
(m, 1 H), 6.87 (m, 1 H), 6.44 (m, 1 H), 6.13 - 5.93 (m, 1 H), 5.38 (M, 2 H), 5.27 (m, 1 H), 5.16 (s, 2 H), 4.96
(s., 2 H), 4.70 (s, 2 H), 4.53 (s, 2 H), 3.32 (s, 3 H), 3.29 (br. s., 1 H), 2.08-1.75 (m, 14 H); 3C NMR (101 MHz
,CDCl5-d) 6 166.3, 158.8, 153.7, 153.2, 139.5, 139.1, 138.3, 138.2, 137.6, 133.2, 132.4, 132.2, 130.8, 130.0,
129.7,127.8,125.1, 120.6, 119.9, 118.6, 118.3, 117.7, 114.5, 75.8, 68.8, 66.8, 65.3, 57.2, 39.2, 39.1, 38.6,
37.1, 33.0, 29.7, 28.4, 28.2; MS (ES+): m/z calc. for C4,H4,CINO;: 709.3 found: 710.2 [M+H]*.

CLPT 1

N /©\/ N
AIIyIO/©\/O\n’N HO o\n’N
o) _ (i) Pd(PPh3), o) /
cl o DMBA, DCM ¢l o O<o
—_— >

o o
N (ii) Methylene blue
AllylO 0y, h;‘,‘ ;)CM HO
0 10 ° 0 CLPT1

Compound 10 (20 mg, 0.028 mmol) was dissolved in DCM (2 mL), followed by the addition of DMBA (17
mg, 0.11 mmol) and Pd(PPhs), (3 mg, 0.003 mmol). The reaction was stirred at room temperature and
monitored by RP-HPLC. Upon complete removal of allyl groups, DCM (10 mL) and a catalytic amount of
methylene blue were added. Then, oxygen was bubbled through the solution while irradiating with yellow
light. The reaction was monitored by RP-HPLC. When the reaction was deemed complete, the solvent was
concentrated under reduced pressure and the product was purified by preparative HPLC to give CLPT 1 as
a white solid (12 mg, 64% yield). *H NMR (400 MHz, CDCl;) & 7.91 (d, J = 8.4 Hz, 1 H), 7.84 (d, J = 16.1 Hz,
1H),7.52(d,/=8.4Hz, 1 H),7.36 (d,J=7.9 Hz, 2 H), 7.29 (d, J = 8.5 Hz, 2 H), 7.17 (t, J = 8.0 Hz, 1 H), 6.89
-6.83 (m, 2 H), 6.80 (m, 1 H), 6.35 (d, J = 16.1 Hz, 1 H), 5.10 (br. s., 2 H), 4.96 - 4.86 (m, 2 H), 3.24 (s, 3 H),
3.04 (br.s.,1H),2.34(d, J=11.8 Hz, 1 H), 1.90 - 1.35 (m, 12 H); 33C NMR (101 MHz, CDCl;3) 6 170.9, 156.1,
154.1, 140.4, 138.3, 137.5, 135.6, 131.6, 130.5, 130.3, 129.9, 129.0, 127.8, 125.3, 120.0, 115.5, 114.8,
111.8, 96.5, 76.2, 66.9, 49.8, 36.6, 33.9, 33.6, 32.6, 32.2, 31.6, 31.5, 26.2, 25.8; MS (ES+): m/z calc. for
C3sH36CINOg: 661.2 found: 662.2 [M+H]*.
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CLPT3

/©\,o N /@\/ H
HO g | o__N
° Q o do Ay, \g/ /
~o —_— c d o.

0. HBTU, DIPEA o (o]
Ho DMF H
S 69% SNSNS
o CLPT 1 |

o CLPT3

A solution of CPLT 1 (10 mg, 0.015 mmol) and 1,1-dimethylethylenediamine (6 pL, 0.05 mmol) in DMF
(1mL) was added to a solution of HBTU (9 mg, 0.022 mmol) and DIPEA (5 pL, 0.03 mmol) in DMF (1 mL).
The reaction was stirred at room temperature for 1 hour and monitored by RP-HPLC. Once deemed
complete, the product was purified by preparative HPLC to give CLPT 3 as a white solid (8 mg, 69% vyield).
1H NMR (400 MHz, CDCl;) § 9.84 (s, 1H), 9.46 (s, 1H), 8.51 (t, J = 5.7 Hz, 1H), 7.82 (d, J = 8.4 Hz, 1H), 7.73
(d, J = 8.5 Hz, 1H), 7.69 (d, J = 15.9 Hz, 1H), 7.47 (d, J = 8.5 Hz, 2H), 7.35 (d, J = 8.5 Hz, 2H), 7.15 (t, J = 7.8
Hz, 1H), 6.80 (m, 2H), 6.71 (m, 2H), 5.05 (s, 2H), 4.83 (dd, J = 19.6, 10.6 Hz, 2H), 3.52 (t, J = 6.2 Hz, 2H),
3.20 (m, 2H), 3.10 (s, 3H), 2.86 (s, 1H), 2.82 (s, 6H), 2.48 (dd, J = 3.5, 1.7 Hz, 5H), 2.21 (d, J = 12.1 Hz, 1H),
1.89(d,J=4.9Hz, 1H), 1.76 — 1.40 (m, 12H); 3C NMR (101 MHz, CDCl;) 6 165.9, 158.6, 158.3, 158.1, 157.2,
153.9, 140.1, 138.5, 134.1, 133.1, 132.4, 130.2, 130.1, 129.2, 127.5, 125.9, 125.7, 119.1, 118.5, 115.5,
1154, 111.8, 96.0, 76.0, 66.3, 56.5, 50.0, 48.1, 43.2, 36.5, 34.9, 33.9, 33.6, 32.4, 32.3, 31.7, 31.5, 26.1,
25.9, 25.8, 25.1; MS (ES+): m/z calc. for C4oH4sCIN5Og: 731.3 found: 731.4 [M+H]*.

Compound 11

AIIyIO

Compound3
AllylO. AllylO.
v DMF, cho3 v

75%

Compound 3 (33 mg, 0.12 mmol) was added to a solution of compound 93 (50 mg, 0.12 mmol) and K,CO;
(25 mg, 0.18 mmol) in DMF (1 mL). The reaction was stirred at room temperature for 1 hour and
monitored by TLC (Hex:EtOAc, 70:30). When the reaction was deemed complete, the mixture was diluted
with EtOAc (100 mL) and washed with brine (50 mL). The organic layer was separated, dried over Na,SO,,
and evaporated under reduced pressure. The resulting crude product was purified by column
chromatography over silica gel (Hex:EtOAc, 70:30) affording compound 11 as a pale yellow solid (49 mg,
75% yield).*H NMR (400 MHz, CDCl;) 6 7.98 (d, /= 16.2 Hz, 1 H), 7.45 (d, J=8.0 Hz, 1 H), 7.28 (t, /= 7.8 Hz,
1H),7.12-7.03 (m, 3 H), 6.94 - 6.88 (m, 1 H), 6.48 (d, J = 16.2 Hz, 1 H), 6.13 - 5.93 (m, 2 H), 5.46 - 5.24 (m,
4H),5.00(d,J=4.1Hz,2H),4.71 (m, 2 H), 4.56 (m, 2 H), 3.34 (s, 3 H), 3.30 (br.s., 1 H), 2.10 -1.70 (m, 14
H); 3C NMR (101 MHz, CDCl5) 6 166.2, 158.8, 153.7, 139.5, 139.0, 138.2, 137.4, 133.3,132.4, 132.2, 129.8,
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129.7,129.6,127.8, 125.1,121.2, 120.0, 118.2, 117.6, 115.2, 114.8, 76.0, 68.8, 65.2, 57.2, 39.2, 39.1, 38.6,
37.1, 33.0, 29.7, 28.4, 28.2; MS (ES+): m/z calc. for C3,H5,ClOs: 560.2 found: 583.4 [M+Nal".

CLPT 2

(i) Pd(PPh3), Q ,
A||y|o/©\ c o~ DMBA, DCM HO ) ¢l Qo
_— =
0. O (ii) Methylene blue
AllyIO_ 0,, hv, DCM HO
5 " 61% o CLPT 2

Compound 11 (20 mg, 0.035 mmol) was dissolved in DCM (2 mL), followed by the addition of DMBA (23
mg, 0.14 mmol) and Pd(PPh;), (4 mg, 0.004 mmol). The reaction was stirred at room temperature and
monitored by RP-HPLC. Upon complete removal of the allyl groups (as inferred from TLC analysis), DCM
(10 mL) and a catalytic amount of methylene blue were added. Then, oxygen was bubbled through the
solution while irradiating with yellow light. The reaction was monitored by RP-HPLC. Once the reaction
was deemed complete, the reaction mixture was concentrated under reduced pressure. The crude
product obtained in this way was purified by preparative HPLC to give CLPT 2 as a white solid (11 mg, 61%
yield). *H NMR (400 MHz, CDCl;) 6 7.99 (d, J = 16.2 Hz, 1 H), 7.93 (d, J=8.4 Hz, 1 H), 7.58 (d, /= 8.4 Hz, 1
H), 7.21 (t, J = 7.8 Hz, 1 H), 7.10 (s, 1 H), 6.89 (m, 1 H), 6.84 (d, J = 7.5 Hz, 1 H), 6.43 (d, J = 16.1 Hz, 1 H),
4.91 (s, 2 H),3.25 (s, 3 H), 3.05 (br. s., 1 H), 2.34 (d, J = 11.7 Hz, 1 H), 1.92 - 1.68 (m, 6 H), 1.63 (br. 5., 3 H),
1.49 (d, J=12.0 Hz, 1 H), 1.36 (br. s., 3 H); 3C NMR (101 MHz, CDCl;) § 171.4, 156.1, 154.2, 140.8, 136.9,
135.8, 131.4, 130.0, 129.0, 127.8, 125.2, 121.5, 119.9, 116.4, 116.2, 111.8, 96.5, 76.4, 49.8, 36.6, 33.9,
33.6,32.6,32.2,31.6,31.5, 26.2, 25.8; MS (ES+): m/z calc. for CygH,5ClO5: 512.2 found: 535.3 [M+Na]*.
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NMR Spectra (all recorded in CDCl;)

Compound 1

$17

- o - g8 &8 2 g8 8 g8 8 8 8 g8 8 g
p = = ) ~ © w - o o~ - o =1 =1 =1 a8 8 1 S 5] o 1<) <1 S
1 . g ; A ; ] : A A . ; T o a S 2 2 g8 g 2 g 2 { g - ;
"
=]
=
7]
85T — 160 [ =
LS
A — "
3 67— S - — Toz1
o
617 — B
— LS
&
[ v
” o
(5% He
85t 1
85y R 4
65t b
65t — I T
g5t | o2
62'S et £
s/ - ot ln
. 9%k .
109 ob b 6T
z0'9 e . =06'T
£0'9 FEOT [ S 124
509 oee
L= €S
ava CE'S - e [£0'T
Ry 'S —— 1950
8L M N ops
8TL— - jﬂ #50T 50'9
6T — 0Tl 90'9
0T'L ﬁ 0 109 :
77 P e 1260
8L L s 01’9
mm.m 98’9
8e'L - 88'9
8€'L F o S6'9 Y
) - —— 60
6£'L 969 — "
. o1
N_M & [Tt _
[ & / "
; . - = 00T
vrL 8TL
vl " 0€'L
bbL [
§6'6 — “ 00T | &

Compound 2

1.0 0.5 0.0

15

7.0 6.5 6.0 5.5 5.0 45 4.0 35 3.0 25
fL (ppm)

7.5

8.0



22000

77.32
77.07

76.81

21000

158.86
142.57
—133.26
— 129,60
119.28
L7
—114.03
N 113.15
—68.78
—65.20

{

20000
- 19000
18000
17000
l ‘ 16000
\\\/\0 OH 15000
+ 14000
13000
12000
11000
10000
9000
8000
7000
6000
5000
4000
3000
2000
1000

I -1000

+-2000

200 190 180 170 160 150 140 130 120 110 " 1((]0 ) 90 80 70 60 50 40 30 20 10 0
ppm

Compound 3

7.24
7.22
7.20
7.00
6.98
6.96
6.96
6.95
6.84
6.83
6.82
6.81
6.09
6.07
6.06
6.04
5.47
5.47
5.34
338
4.55
4.55
4.54
4.54
4.54
4.43

[-36000

1
;
f

34000
32000
30000
28000
/@\/ 26000
g ! 24000
22000
F 20000
18000
16000
14000
1 12000
10000
000
6000
4000

[~2000

L. y R W | Y
‘&
"

-2000

2307

1.004
4 1.8%¢
0.99¢

T T T T T T T T T T T

0.831 Bwes
| 0.967 ==
0.971 i—

o
o
@
[
o«
o
~
[
~
o

6.5 6.0 5. 4.5
f1 (ppm)

$18



S19

8 o o = = o o o o o o o o o o o o o o o o .
=1 3 2 R 2 2 2 2 51 E] o 2 ] 2 q B “ 2 & i a 2 2 o i
-1
M 900 J
8'G — - NO.GW« T
) L00
o
ra 160
S.cv — 76
B |5 160
=
]
o k _—
L 2 -
/ ) &
<
£8'89 — - Le
0692
HN.RW - -
£5°LL re
z
=
L2 =
E
a8
L 8%
) 19— ———— 61
PEPTT A ~ -
LUSTT - - —=
€811 - T |8
6z 1er Mu
88°621 — - -2
LTEET — 3
60°04T — - 3
LR
- LEERY - e
999~ K
S£8ST — - L g
60~ B, :
e’ = ooz
-8
-8
L&

Compound 4

0.0

0.5

3.0 25 2.0 1.5

35

4.0
1 (ppm)

6.5 6.0 5.5 5.0 4.5

7.0

7.5

8.0




$20



Compound 5

0~ =@M oW o T g
—— MANNNN—AO 0 «
o & NNNNNNG B3 S <
s | I
H
JISRRCY
O;N O'SiJ<
/N
i
' 1 e L
P . & & 4
S M o =) 1) —
o~ o o o~ a o
T T T T T T T T T T T T T
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 15 1.0 0.5 0.0
f1 (ppm)
M~ o N ~NwOE T M
<+ — O w M (= e e e ] oy & © o~ o ™ o~
L= MW N O WLN® W ~Nary n R A o
wnwn MM NN ~M~ o sg L ® [}
o o o o o NS~ o~ - I
AN VN2 S S S~ I | | |
H
o aey
O;N O‘Sik
/N
|
1
I
I
| ) ‘
N N J
r T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)

24000

22000

{20000

[ 18000

16000

[~ 14000

12000

10000

8000

6000

4000

2000

[--2000

22000
{21000
20000
19000
18000
17000
16000
15000
14000
13000
12000
11000
10000
9000
8000
7000
6000
5000
4000
3000
2000
1000

[--1000

~-2000

S21



Compound 6

s 9 2 2 8 2 8 8 2@ @ 8 9 8 g °
2 g 8 8 8 2 8 38 8 8 8 8 g g g = g
2 $§ 2 8 8 8 § 2 8 8 8 § 8 8 8 8 8 8 g
R U L A R M U U M M S SN R S A AU S

a6 - %T9

y = 656
91T

D.HW -
61T
05T — 8T
96T — —_—
07— mr... ]

5=
[=]
OJ\NH

ww_w 5 1T
g e
a.m/

n.m/ AT
Sesy > Ierr
SE'S Eo1
b6'S
565
96'S oT

£6'S s
089
189
189 - too't

189
68'9 - b1
059/

e Fso's

e
81
61'L
STL
9L

0.5

2.5 2.0

4.0 3.5 3.0

f1 (ppm)

4.5

5.0

6.0

6.5

7.5

8.0

[ 17000

16000

15000

14000

r 13000

12000
11000

[~ 10000

9000

8000

7000

6000

5000

4000
3000
2000
1000

r-1000

] [ 19000
I 18000

8T —

96°SC —

PES —

€99~
€899 —
£8'89
8.9
E0°LL

6TLL /

£5bIT
bOBIT
LT~
85811
097021
PE'9ZT
89°621 —
PT'EET —
Z5'9ET
Nn.oﬂw
z92eT

0E'EST —
18851 —

10

20

170 160 150 140 130 120 110 100 90 80 70 60 50 40
f1 (ppm)

180

$22



Compound 7

8 2 8 8 8 8 g8 o
g 2 2 q S ] L 2 -
-

€51 — FoI'e

-4

S

OJ\NH
£y
v.v”v /. = 40T
St 7 = 61T
i3
8r's ,/
81'S / F00'T
0zs 80T
0z's = FeoT
€6'S
b6'S
S6'S 0T
9%'S Fo
089
089
98'9 - 6o
(89 .
689 = [esz
9L
RS 'y
8T'L 6T
ozt
1TL
L
(74

0.0

0.5

1.0

4.5 4.0 3.5 3.0 2.5 2.0
f1 (ppm)

5.0

6.5

7.5

8.0

7500
7000

6500

6000
5500

5000
4500
4000
3500
3000
2500
2000
1500
1000
500

~-500

L6P9
1699 —
¥8'89 "

OH

65°b1T
£9p1T
6L LT~
LLBIT—
190217
6671
18821 ¢
S§6TT *
1621
ETEET
80°9€T
ST LET
£5°2€T

STEST —
78'85T —

20 10

30

170 160 150 140 130 120 110 100 90 80 70 60 50
f1 (ppm)

180

$23



Compound 8

2 g o o o 2 o o o a o 2
=] (=3 (=} =3 (=] i=3 (=] (=3 (=3 o (=3 t=1
] S g g S 8 g 8 g 8 g S
=} S g 2 S 2 2 8 8 S I ,
Iz
=0
o
o)
p
bbb
bbb
£5'b
£5'F
bS'b . B
bS'h - terz
S5'b R
mN_m/
om_m% — 158
sy i
b’ — -= 96°0
w9
mqmw
S0'9 -~z |80
90°9 k
80'9
s8'9
88'9
06'9 .
69 I
96'9
86'9 160

9aTL
8L
gL
€L

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 25 2.0 15 1.0 0.5 0.0
f1 (ppm)

8.0

1300

1200

1100

[ 1000
900

[ 800

700

600

500

[ 400

[ 300

200

100

08°s
06°S

L6 —

9899
£6°99
°L89
£8'89
24994
LL9L
86'9Z
60°4L
0g'LL
il

PSHPIT
09'$11
S9vIT
69°LTT
om.nﬂ/
T6'8TT~L
05021
19°0¢T
8b'6CT
ow.mNﬂW.
TL6LT
£0°EET
PTEET
0E'PET
LET

0T'EST —
18'85T —

Mg o

20 10

30

170 160 150 140 130 120 110 100 %0 80 70 60 50
f1 (ppm)

180

S24



Compound 10

3600

3400

3200

3000

2800

2600

2400

2200

2000

1800

1600

1400

1200

1000

800

600

400

200

ST
08’1 /
E8'T -y

S8T,
Nm.._%
wm.ﬁ.\

80'¢

6T
1€€
«®e
bEE

[y 4
S’k
0Ly

1wy
9%t
TS
9T's
8z's
bE'S
8€'s
B
109 W.
£0'9
9
9 ,/z
569
90°¢ /
oL W
80°¢
e
ey -L
6L
b6l
6L+

$

[

we
L6 M
9677
(04~
19°8€ —+
g6/

£TLS —

62°59
£899 —
6289
z8'sL
#8°9L AY
oTLL
8b'LL

PSPIT
TLLIT
9T°8TT
¥S'8TT
L8611
£5°0ZT
L0°STT
9442t
L9621
66'67T
£8°0ET
¥ZzeT A
LETET W
9TEET
65°LET
6T°8ET
BO'6ET
SP6ET
L9EST—

08°85T —

€€99T —

20 10

50 30

180 170 160 150 140 130 120 110 100 %0 80 70
f1 (ppm)

190

$25



Compound 11
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CLPT1
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CLPT 2
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CLPT 3

17000
16000
15000
14000
13000
12000
11000

10000

9000

8000

7000

6000

5000

[~4000

3000

2000

1000

ro

r-1000

[ x4

c._Am%

194
e
seed
6b'8

Fzmv
'8

96—
v8'6—

CLPT3

1 ard
8T

Feot

607
6T
9T

yae

7 86T
9T
SOT
00T

ozt

Ferg
Feet

=
=

4.5 4.0

5.0

10.5 10.0 9.5 9.0 85 8.0 7.5 7.0

11.0

50000

45000

40000

35000

30000

25000

20000

15000

[~ 10000

5000

87799 —

109 —

1096 —

mm.E
SESTTL
$S'STT
SYBIT-
gt
£8°ST1
90°0€T
sroet /.
Q.mmf.\m
suEL
£5°8€T \
90081
£6°€ST
S.BHN
S0'8ST
09°8ST
88'59T —

CLPT3

20 10

30

170 160 150 140 130 120 110 100 S0 80 70 60
f1 (ppm)

180

$29



In vitro Experiments
Cell culture

B16-F10, EMT6 and MC38 cells were purchased from the American Type Culture Collection (ATCC
Manassas, VA, USA). Cell lines were cultured in Dulbecco's Modified Eagle Medium DMEM growth media
supplemented with 10% FBS, 100 pg/mL streptomycin, 100 units/mL penicillin, 12.5 units/mL nystatin and
2 mM L-glutamine. Cells were grown at 37°C; 5% CO,.

Chemiluminescent probe activation in vitro

For testing the activity of probe CLTP 3, B16-F10 melanoma, EMT6 breast cancer, and MC38 colon-rectal
cancer cells were seeded in 96 well clear bottom plates at a concentration of 80,000 cells/well. Twenty-
four hours after seeding, the cell media were removed, the monolayer of cells was washed twice with
PBS, and treated with probe CLPT 3 [10 uM, 0.1% DMSO]. The chemiluminescence signal was recorded
using a Molecular Devices Spectramax i3x as noted above.

Tumor cell isolation

In order to evaluate the specificity and sensitivity of probe CLTP 3 in melanin expressing tumor cells, B16-
F10 cells were isolated from tumors arising in s.c.-injected 8 week-old male C57BL/6 mice (Envigo CRS,
Israel). MC-38 cells were isolated from s.c. tumors and used as a negative control, melanin non-expressing
cells. Briefly, mice were anesthetized with ketamine (100 mg/kg) and xylazine (12 mg/kg), s.c. tumors
were resected, chopped and incubated in rotation with Collagenase IV\Dispase solution (Wothington
Biochemical, USA) for 3 hours at 37°C. Cells were passed using a 70 um strainer and red blood-cells lysis
(BioLegend, USA) was carried out. Isolated cells containing mainly tumor cells were plated, and grown in
DMEM growing media.

Cell viability assay

In order to evaluate CLPT 3 probe biocompatibility, murine melanoma cells (B16-F10 and RET — 8x10*
cell/ml) were seeded in 24 well plate and immediately treated with 10 mM CLPT 3. Four to 24 h
following treatment, adherent cells were detached with trypsin and counted using cell coulter counter
(21 Coulter® Particle Counter, Beckman Coulter™, Brea, California, USA).
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