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Introduction

Cathepsins play crucial roles in various physiological and pathological processes. Upregulation of cathepsins has been observed in both cancer cells and cancer-
associated stromal cells, which contributes to tumor development.? / \
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Due to these characteristics, cathepsins look promising as biomarkers for cancer diagnosis. Thus, developing cathepsin inhibitors with a linker that allows the
connection to different type of cargos, as diagnostic and therapeutic radionuclides, will allow to obtain efficient imaging probes, which represent an appropriate tool for
molecular imaging and an interesting biomarker for tumor detection and treatment.?
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Background and Rationale Workflow

Even though several classes of cathepsin inhibitors have been developed, there are
still some problems that have limited their use in clinics, such as off-target
inhibition which has led to side effects in clinical trials.

Biochemical
assays

Primary binding site

Several warheads, desighated to covalently link the catalytic residue acting as
cathepsin inhibitors, have been identified to target proteases as activated ketones,
epoxides, azanitriles or Michael acceptors like vinyl sulfones.

Synthesis of radio-labelled
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Synthesis of Cathepsin Inhibitors
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Reagents and conditions
a. N,O-dimethylhydroxylamine hydrochloride, TEA, TBTU, DCM, rt, ov. b. LiAlH,, THF, 0°C, 1h. ¢. CH;COOH, H,0, 30%, 85°C, 2h30min. d. NaH, THF, 0°C then rt, 3h. e. TFA : DCM (1:1), rt, 2h. f. Boc-AA, TEA, HOBt, TBTU, DMF, rt, ov. g. TFA : DCM (1:1),

rt, 3h. h. morpholine-4-carbonyl chloride / 4-methylpiperazine-1-carbonyl chloride hydrochloride, DIPEA, THF, -15°C then rt, ov.
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Reagents and conditions
a. N,O-dimethylhydroxylamine hydrochloride, TEA, TBTU, DCM, rt, ov. b. LiAlH,, THF, 0°C, 1h. ¢. CH;COOH, H,0, 30%, 85°C, 2h30min. d. NaH, THF, 0°C then rt, 3h. e. TFA : DCM (1:1), rt, 2h. f. Boc-AA, TEA, HOBt, TBTU, DMF, rt, ov. g. TFA : DCM (1:1),

rt, 3h. h. Boc-Linker, TBTU, DIPEA, DMF, rt, ov.i. TFA : DCM (1:1), rt, 2h. j. TAG, TEA, DMF, rt, ov.

Conclusion and outcomes

) )

References
1.

2.

3.

Building upon the existing scaffold of known inhibitors, modifications were made to
the P1’, P1 and P2 positions of the vinyl sulfone moiety. These modifications aimed to

Greate novel active inhibitors targeting Cathepsin B and Cathepsin L enzymes.
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These newly developed inhibitors are currently undergoing biological characterization
through in vitro assays to evaluate their activity
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Gynthesis of new radio-labeled ligands.

Modifications were also introduced at the P3 position, incorporating a
linker that allowed the link of a chelator agent which will enable the

J

|

Extensive characterization of this compound is currently underway to
ensure its effectiveness and suitability for further study
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