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- 2. Concept
c-Jun N-terminal Kinase (JNK)

—1. Background

History and recent trends
€ Covalent kinase inhibitors approved by FDA in recent years.

® HTS trend?

Screening modality

@ Ligandable cysteine!)

Liganded cysteines Liganded prutems

L - Selectivity 1

v JNKs are key signal transducers in the MAPK signaling pathways, involved in
inflammation, cancer, and neurodegeneration.
v JNK3, which is predominantly expressed in the brain, is an attractive
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3. Compound design

Covalent docking

v" Linkers were prioritized based on docking score.
v" The warheads have been chosen largely from the reported.
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| therapeutic target for neurodegenerative disorders 3.
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— 4. Kinase activity, MS, permeability, and solubility

Kinase assay, time dependency and effect of DTT
Probe displacement TR-FRET assay

Biotin-hJNK3 |
Streptavidin-Th 30 mln Enli} min 120 min 16 hr 24 hr TR-FRET signal
Compound ' = Measurement

Pre-incubation
60 min

Reagent : Biotin-hINK3, 1 nM; Streptavidin-Th, 1/800 stock; Probe 10 nM
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Buffer : 50 mM HEPES (pH 7.5), 10 mM MgCl2, 1 mM EGTA, 0.01% Brig-35, w/wo 0.1 mM DTT

6. Integrated Mass Spectrometry Results
JNK3 protein
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S Protein-MS analysis
Condition of LC-MS

UPLC : Acquity UPLC I-class
Column: Acquity BEH C4, 300 A, 1.7um, 2.1 x asmamon |
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v' Compound 4g’s adduct with the JNK3 protein was detected by protein-MS.

Binding site identification analysis

Condition of LC-MS
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C*": Compound modified Cys
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UPLC: Easy-nLC 1000

Column: Reprosil-Pur C18 AQ 3 um, 0.075 x 150 mm
Mobile phase A: MeCN/H,0/Formic acid (2:98:0.1, v/v/v)
Mobile phase B: MeCN/H,0/Formic acid (90:10:0.1,v/v/v)
MS: Orbitrap Fusion Tribrid mass spectrometer
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, Enzymic digestion was conducted by chymotrypsin TR = = = = ==

v" By proteomics approach, the covalent binding site of compound 4g was confirmed as Cys154.

— 7. X-ray Crystallography

Crystal structural analysis

0
0
Covalent bond Covalent bond
formation formation

JNK3/comp. 4g (1.8 A)

INK3/comp. 4f (1.5 A)
v The covalent binding to the expected Cys154 was also confirmed by X-ray crystallography.

JNK3 IC5; (nM)* Kinase Panel ¥ DTT (<) hMS PAMPA  Solubility
DTT (-) ® DTT (+) JNK1 ICso (NM)  JNK2 ICsy (nM)  JNK3 ICsy (M) (uL/ (nmisec  (pg/mi

Warhead Compd ih  24h ih  24h 1h 9h 1h 9h 1h 9h min/mg) at pH 7.4) at pH 6.8)
'J\g/\ 4a 660 600 630 430 720 1400 590 550 260 140 NT NT NT
NS 4b 290 110 390 <30 1100 470 740 160 560 130 487 349 28
4c 560 1300 580 1200 NT NT NT NT NT NT NT NT NT
4d 350 280 740 88 NT NT NT NT NT NT NT NT NT
de 410 310 420 250 NT NT NT NT NT NT NT NT NT

' Q
*Wg’ﬁjf? 4f 0.34 0.20 >10 >10 17 9.2 78 52 20 8.8 NT TN NT
Q
i

ﬁg/\ﬁﬁ»ﬁ 4g 120 24 100 3.1 370 49 310 44 160 16 121 223 44

* Full length protein; **, Truncated protein

v’ 4b, 4d, and 4g retained inhibition of JNK3 and showed a time dependent manner.

v' Although 4f showed a potent activity in absence of DTT, 4f lost activity in presence of DTT.
v’ 4g showed moderate human metabolic stability, but 4b showed low metabolic stability.

v 4b and 4g had a good membrane permeability and solubility.

—-5. PD result

PD assay Procedure
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v" 4b inhibited phosphorylation of c-Jun in a dose dependent manner.
v" The trend of c-Jun degradation was observed at a high dose of 4b and 4g.

— 8. Synthesis route of compound 4g
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1) (COCI),, DMF, Et3N, THF 4N HCI- GFME Fl OH, HATU, DIPEA 0

DIPEA, THF
Summary
v' Synthesized compounds retained inhibition of JNK3.
v’ Several compounds inhibited JNK3 in a time dependent
manner.
o v Adducts of synthesized compound with JNK3 protein
HJJ\:-‘? were detected by Protein-MS.

v" Covalent binding to the expected cysteine was confirmed
by proteomics approach and X-ray crystallography .

INK3 ICs, [1/24h. (-) DTT, full length] = 116/24 nM Tasks to do in fu_tyrg

INK3 IC_, [1/24h. (+) DTT, full length] = 101/3.1 nM R : TTTI

INRLIC, TL/96, (4 DT issstodl = S5/ nt Derfvatlzatlun for metabolic stability improvement
JNK2 IC, [1/9h. (+) DTT, truncated] = 309/44 nM * |nvivo assay.
JINK3 IC,, [1/9h. (+) DTT, truncated] = 159/16 nM

JNK1 IC,, [1h. (-) DTT] =9.2 nM
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