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DISCOVERY OF POVORCITINIB (INCB054707), AN ISOFORM SELECTIVE JANUS KINASE 1 (JAK1) INHIBITOR THAT
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UNDER CLINICAL INVESTIGATION FOR THE TREATMENT OF AUTOIMMUNE AND INFLAMMATORY DISEASES
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In the Early 2000’s Incyte Discovered the First FDA Approved JAK Inhibitor
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2007-2011 Pursuit of Selective JAK1 Inhibitors for Autoimmune Diseases

Cytokine

Receptol

JAK

STAT

Regulate

Associated
diseases

Inflammatory & Autoimmune Disease Healthy Cells & MPN
IL-6, IFNy, TSLP IL-2, IL-4, IL-7, 1L-10, IL-20, IL-6, IL-11, IL-13, 1L-3, IL-5, EPO, 112, 11-23
1L-9, IL-15, IL-21 1L-22, 1L-28, 1L-31, IFNa/B/y GM-CSF, TPO

IFNa/B

l—> Transcription & regulation

Lymphocyte Erythropoiesis, Innate antiviral
Innate antiviral proliferation &  Innate antiviral Inflammation myelopoiesis, defence
defence (Th1) homeostasis defence (Th17) platelet production  (Th1/Th17)
(Th1/Th17)
AD AD AD RA MPN (MF, PV, ET)
RA Asthma RA PsO/PsA PMF
HS PsO/PsA Vitiglio AA AML
Vitiligo AA PsO/PsA IBD GVHD
PsO/PsA IBD IBD SLE
AA SLE SLE
IBD Behcet disease
SLE
Sarcoidosis

Potential advantages of JAK1 selective inhibitors:

JAK1 is implicated in a variety of autoimmune &
inflammatory diseases beyond JAK2

Normal JAK2-STAT signaling can occur to ensure proper

hematopoietic processes

Avoid side effects, particularly JAK2 associated toxicities
such as anemia, thrombocytopenia, neutropenia, etc.

AD: atopic dermatitis; RA: rheumatoid arthritis; HS: hidradenitis suppurativa; PsO/PsA: psoriasis/ psoriatic arthritis; AA: alopecia areata; IBD:
irritable bowel disease; SLE: systemic lupus erythematosus; MPN: myeloproliferative neoplasm; MF: myelofibrosis; PV: polycythemia vera; ET:
essential thrombocythemia; PMF: primary myelofibrosis; AML: acute myeloid leukemia; GVHD: graft-vs-host disease
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In 2009 We Discovered Our First Internal JAK1 Selective Clinical Candidate Itacitinib
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INCB039110 (Itacitinib)
Taisheng Huang (2009)
JAK1IC;, (nM) 3.6
JAK2 IC;, (nM) 75
JAK1/JAK2 selectivity 21x

Leuss

High level of homology between JAK1 and JAK2 in the ATP-binding pocket; however there

are subtle differences:
* JAK1 P-loop is retracted more than JAK2 to create a small pocket
* JAK1 connection point between B3 and aC-helix is extended by one amino acid creating

a small pocket that can accommodate CF,
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Further SAR Investigations Led to the Discovery of Low Molecular Weight Analogs
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INCB039110 (Itacitinib)

JAK1IC,, (nM) 3.6
JAK2 IC, (nM) 75 (21)
Poor rat PK
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Potency Increased by Small Substituent Meta to the Amide Moiety
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PK Profile of New Low Molecular Weight Scaffold 46308 v5.39110
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Species Parameters INCB INCB
46308 39110
Rat IV CL (% HBF) 29 100
Vdss (L/kg) 0.87 29
t’2 (h) 5.3 1.1
Rat PO AUC (nM*h) 3793 532
%F 31 19
Cyno IV CL (% HBF) 25 26 e Improved rat PK profile
Vdss (L/kg) 0.57 0.76 e Comparable IV PK profile in cynomolgus monkey and dog
tV2 (h) 1.9 (3) 1.2 * Poor oral bioavailability and low exposure following PO dosing in both
Cyno PO AUC (nM*h) 1549 2610 monkeys and dogs may be due to low absorption.
%F 9 19
Dog IV CL (% HBF) 49 37
Vdss (L/kg) 0.54 0.82
t/2 (h) 2.8 1.2
Dog PO AUC (nM*h) 610 5630
%F 6 43

Phosphate salt of 46308 was used in dog study;

TFA salt was used in cyno and rat studies.
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		Species

		Parameters

		INCB

46308

		INCB


39110



		Rat IV

		CL (% HBF)

		29

		100



		

		Vdss (L/kg)

		0.87

		2.9



		

		t½ (h)

		5.3

		1.1



		Rat PO

		AUC (nM*h)

		3793

		532



		

		%F

		31

		19



		Cyno IV

		CL (% HBF)

		25

		26



		

		Vdss (L/kg)

		0.57

		0.76



		

		t½ (h)

		1.9 (3)

		1.2



		Cyno PO

		AUC (nM*h)

		1549

		2610



		

		%F

		9

		19



		Dog IV

		CL (% HBF)

		49

		37



		

		Vdss (L/kg)

		0.54

		0.82



		

		t½ (h)

		2.8

		1.2



		Dog PO

		AUC (nM*h)

		610

		5630



		

		%F

		6

		43





              Phosphate salt of 46308 was used in dog study;  TFA salt was used in cyno and rat studies.



Intramolecular Hydrogen Bonding (IMHB) Imparts Chameleonicity
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IMHB-Mediated Chameleonicity in Drug Design: A Focus on
Structurally Related PROTACs

Diego Garcia Jimenez, Matteo Rossi Sebastiano, Maura Vallaro, Giuseppe Ermondi, and Giulia Caron*

Cite This: J. Med. Chem. 2024, 67, 11421-11434 Read Online

Chamelogk: A Chromatographic Chameleonicity Quantifier to
Design Orally Bioavailable Beyond-Rule-of-5 Drugs

Diego Garcia Jimenez, Maura Vallaro, Matteo Rossi Sebastiano, Giulia Apprato, Giulia D’Agostini,
Paolo Rossetti, Giuseppe Ermondi, and Giulia Caron*

Cite This: J. Med. Chem. 2023, 66, 10681-10693 Read Online
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IMHB-mediated chameleonicity
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Water

on-polar
Non-pola Non-polar

Polarity (3D PSA)

IMHB can convey:

Conformational constraints
Increase potency

(e

nzyme, cell, WB)

Diminishment of HBD/ HBA count

Polarity & lipophilicity simultaneously

Improvement in ADME properties
Increase permeability/ absorption
Decrease efflux ratio

Pg 8

2

Incyte
Research
Institute




Internal Success Exploiting IMHB to Improve Permeability & PK Profile

2004-2005 11-B-HSD1 2006-2007 c-Met

1 Insulin sen:

sitivity
T Glucose tolerance

d s : ‘ For people taking TABRECTA as their first treatment

Overall response rate

| Fasting glycaemia 1 Re-epithelialization and
1 Central obesity keratinocytes proliferation

1 Body weight

1HbALe
1Wound healing

1 Post-prandial hyperglycaemia .
4 ; Nearly 7 in 10 people
- . - had their tumors ARARKS 680
ﬂ;‘?fw - ) shrink or disappear R rq R 0
g Small molecules blocking thg Met rece)r could
-

. 11B-HSD1INHIBITORS have an impact on a wide ra of @ancers ==

.4

11B-HSD1
OH ey
11p-HSD2

2020 FDA approved INCB028060 (capmatinib) as the first
and only therapy for adult patients with metastatic NSCLC
whose tumors have a MET exon 14 skipping mutation.

Cortisol

Cortisone
(inaéﬁve) (active)
(0] o
N N
X A H N H
7 | o~ \' F
N N
\HJ Tabrecta® (capmatinib)

| INcBo3aoa9* INCB028060*

_ lNc301374o* INCB013739*
11B-HSD1 IC., (NM) 5 C-Met IC., (nM) 0.15 0.14

Potenc Potenc

11B-HSD1 PBMC IC, (nM) 2.2 1 & C-Met SNUS IC., (M) 3.1 1.3

WY Caco-2 (x10°6 cm/s) 15 38 BT caco-2 (x10°6 cm/s) 4.7 22

B Poi. i CL (/e O4F) <05 (60) <05 (60 | RatPk | Doselmgfe) 1 s 1 5
_Ratpk | Doeimghg |90 1 o0 Co W) 281 8,400

“ C...y (NM) 552 2,173 AUC (nM*h) 428 35,200
AUC (nM*h) 1,321 10,235

Distribution Fat: Plasma @ 1h 0.8 2.8 .
_ @ *compounds prepared by Chunhong He In [_‘_-,-’Té
' , , — _ Research
Pg 9 Zhang, C. et al Bioorg. Med. Chem. Lett. 2022, 69,128782. Burns, D. M. et al Bioorg. Med. Chem. Lett. 2022, 69,128884. Discovery of INCB028060 manuscript in preparation. Institute



Exploration of Incorporation of IMHB to Secondary Amide INCB046308
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INCBO 46308 47727 46599 48067 46786 47986 47809 39110

/_
Iz

-_-_ -_-_--- ftacitinib
— JAK1 IC;, (nM) 0.56 0.46 0.25 0.25 3.3

! JAK2 IC;, (nM) 31 (21) 24 (30) 19 (11) 11 (19) 5.5 (12) 6.1 25) 7.8 (25) 67 (20)
Cellular, & WB ETNFPSTNERIY) 308 150 192 126 60 70 83 366
Potency WB IL-6 IC;, (nM) 310 374 258 175 135 207 243 305

L LYM WE TPO IC,, (nM) 3400 (11) 3182 (9) 860 (3) 782 (5) 417 (3) 1167 (6) 1161 (5) 2408 (8)
Caco-2 (x10¢ cm/s) 0.9 1.1 3.1 4.7 4.6 8.5 14 2.7

Proj. h-CL (L/h/kg) (%F) 0.7 (42) 0.6 (53) 0.8 (34) 0.6 (49) 0.8 (35) 0.7 (42) <0.5 (>60) 0.8 (38)

s | 4 1 s |/ 5 | 4 |/ 5 | 5 | 5
B2t PO AUC (nM*h) 3,793 2,501 14,954 28,766 28,559 11,884 5,606 532
t% (h) 5.7 4.8 4.2 4.3 25 46 22 1.3
% F 31 31 61 60 19
4 [ | -—-————

AUC (nM*h) 1,549 2,169 80,964 5275 74,984 14,445 2,610
t% (h) 3.9 7.0 4.0 16 6.0 1.2
%F 9 11 38 NA 54 28 19

| Dose (mg/kg) | 25 |
| Clr %HBE
-— S
WL AUC (nM*h) ; Research
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Simplified Hinge Binding Motif Improves Selectivity & PK Profile

INCBO 54361 54707 47986
Ding-Quan Qian Ding-Quan Qian Ding-Quan Qian

INCB047986 Hinge Binder: %’R %‘?/ o N%
HN— HN- HN— k\N H

Enzyme Potency [RLL¢ N (e (nM) 314 19 11 0.25 ‘
& (Selectivity) JAK2 IC;, (nM) 7319 (23x) 910 (48x) 505 (46x) ‘ 6.1 (25x)

INA6 IC5, (nM) 97 70
Soabie | WBILS ICy, (M) 405 - (
(Selectivity)
WB TPO IC,, (nM) 6389 (16) ( 1167 (6)
m Caco-2 (x10°6 cm/s) 4.5 8.5
Proj. h-CL (L/h/kg) (%F) 0.7 (48) 0.7 (42)
5 ] 5 |
AUC (nM*h) 45210 1 11, ss4
% F >100
5
AUC (nM*h) , 137,199 : 74,984
% F 100 54
 Dose (mg/kg) |
Dog IV Clr %HBF 4
_ _
Dog PO AUC (nM*h) 165,386 1
% F 100 1
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Overlay of X-ray Crystal Structure of Povorcitinib with JAK1 & Ruxolitinib with JAK2

P-loop Sequence

probability

15 20
J J WebLogo 3.7.12

Subtle differences in the P-loop of JAK1 & -2

»  JAK1 HIS-885 shifts the P-loop up ~3.5 A
compared to JAK2 ASN-859

*  Ruxolitinib is truncated & does not extend
into the P-loop of JAK1 or JAK2

e CF; of povorcitinib clashes with the P-loop
of JAK2

Hs-sss 3.5 A shift in P-loop
JAK2

—885
U

Incyte
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Overlay of X-ray Crystal Structure of Povorcitinib with JAK1 & JAK2

Povorcitinib with JAK1 (Purple)

Crystallographic information & modeling performed by Gustavo Fenalti,Marc C. Deller, Leslie B. Epling, Jessica Procak



The Evolution of Baricitinib to Povorcitinib (Timeline & Effort)

N~ N~ N\ N~ N\ N= N\
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INCB028050 (Baricitinib) INCB039110 (Itacitinib) INCB046308 INCB047986 INCB054707 (Povorcitinib)
Stacey Shepard Taisheng Huang David Burns Ding-Quan Qian (Jincong Zhuo) Song Mei (Yun-Long Li)
JAK1 1C5, (nM) 5.9 JAK11C5, (nM) 3.6 JAK1IC;o (nM) 1.5 JAK1IC,, (nM) 0.25 JAK1IC,, (nM) 9.1
JAK2 1C5, (nM) 5.7 JAK2 1G5, (nM) 75 JAK2 1G5, (nM) 31 JAK2 IC, (nM) 6.1 JAK2 IC,, (nM) 446
JAK1/JAK2 selectivity none JAK1/JAK2 selectivity 21x JAK1/JAK2 selectivity 21x JAK1/JAK2 selectivity 25x JAK1/JAK2 selectivity 49x
2007 2009 2011 3 months later 2011 2013
Compound 4,454 Compound 9,789 Compound 13,757 Compound 14,644 Compound 15,950

3 months
887 cmpds

~2 years
1,306 cmpds

<2 years
3,968 cmpds

~2 years
5,335 cmpds

[2018 FDA Approval ] [JAKl Selective ] Improved PK, Improved PK Improved PK
P Potency & Selectivity* & Potency & Selectivity
O‘ u m |a mt\/ *>50-fold selectivity observed for analogs
(baricitinb) tablets Incyte
; Research
Institute
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Why All the Time & Effort was Worth it!

Phase 2 Results in Extensive Nonsegmental Patients Achieving

Vitiligo

a) HiISCR100 and b) Skin Pain NRS30

Placebo-

controlled Period Extension Period

)
~—

Week 24 Week 36 Week 52

X Placebo-controlled Period OLE Period
n m45 W 75m i
e £ Placebo - 75mg B Placebo mg g ¥ Placebo > 75mg BE845mg > 75mg M 75mg
L M Placebo W 15mg M 45mg M 75mg
] B 15mg > 75mg g
= =5
> s B9 °
(T8 -
o 46 wo 22.2
= sy S ~ 17
o 36 AR Ran
a’; 31 : zg,};, prenenes § H 9.6
P e s @ =
= 23 B R ST 3.8
18 gﬁ}.i gif - =
L= 13 14 2{%1‘61 E{ng o
n 3 6 i Week 16 Week 52
! -m L
a — N il seEes
.E
=%

=3
—

Placebo-controlled Period

M Placebo W 45mg W 75mg

51.5 533

30.8

Patients
Achieving Skin
Pain NRS30. %

Week 16
OLE= open label extension

* Extensive Nonsegmental Vitiligo (>1.5M in US): Ph3 enrolling
F-VASI percenftmixpt:g;zmqf 44.4% 85.2% 99% * Moderate/ Severe Hidradenitis Suppurativa (HS) (>300K in US): Ph3 enrolled
' *  Prurigo Nodularis (PN) (>200K in US): Ph3 enrolling

F-VASI75 = The proportion of participants achieving at least a 75% improvement in the facial vitiligo area scoring index

F-VASI = facial vitiligo area scoring index * Povorcitinib has the potential to be first oral JAK drug in vitiligo, HS, & PN
Patient received povorcitinib 15 mg qd through Week 24 then switched to povorcitinib 75 mg qd through Week 52 ° CIinicaI POC: Moderate/Severe Asthma & Chronic Spontaneous Urticaria (CSU)
Incyte
. . < Research
Pg 15 Pandya, A. G, et al. presented @ AAD 2023, New Orleans Kirby, J. S. et al. J. Am. Acad. Dermatol. 2024, 90, 521. Kirby, J.S. et al. Presented at EHSF 2023, Florence, Italy Institute
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