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(57) Abstract: The present disclosure relates to inhibitors of NLRP3 of Formula (I): (I), or a pharmaceutically acceptable salt, solvate,
clathrate, hydrate, stereoisomer, tautomet, isotopically labeled compound, or prodrug thereof, wherein Ring A is a 5- to 8-membered

monocyclic heterocycloalkyl comprising at least one O ring atom, p is 0 or 1, and Rl, RZ, R3, R4, and X are as defined herein, useful

in the treatment of diseases and disorders inhibited by said protein.
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PYRIBO-34-dPYRIDAZINE AMINE BERIVATIVES USEFUL AS NLRP3
DERIVATIVES

RELATED APPLICATIONS
8081} This application clairas priority to U.5. Non-Provisional Application 17/704,983, filed March
23,2022, U.8. Provisional Application 63/420,930, filed Gctober 31, 2022, and U.S. Provisiounal
Application No. 63/443 874, filed February 7, 2023, the entire contents of each of which are

wcorporated herein by reference.

FIELD OF DISCLOSURE
[B082] The present disclosure is directed to inhibitors of NLR family pyrin domain comtaining 3
{(NLRP3) proteins. The inhibitors described herein are useful in the treatment of diseases and
disorders associated with the modulation of NLRF3 proteins. In particular, the invention is concerned
with compounds and pharmaceutical compositions inhibiting NLRP3, methods of treating diseases
and disorders associated with NLRP3 using said compounds and pharmaceutical compositions, and

methods of svnthesizing said compounds and compositions.

BACKGROUND
(6883} lonate inunnoe responses are raediated by differont types of receptors termed pattern-
recognition receptors (PRRs). PRRs wecognize the presence of pathogen-associated molecular patierns
{PAMPs} and damage-associated molecudar patterns {DAMPS}. Once engaged these receptors trgger
the activation of downstream inflamumatory pathways that will help resolve injory. However, 1 many
instances this activation can be vncontrolled and leads to disease.
[6084] The mflammasomes represent a class of PRRs that are crucial components of the innate
immune response. Activation of the inflammasomes trigger a cascade of cvents that releascs 1L-15,
L-~18, and promotes an inflammatory form of cell death called pyroptosis induced by the activation of
Gasdermin. Pyroptosis is a unique form of inflamnmatory cell death that leads to the release of not only
cviokines but also other intraceHular components that promote a broader immune response both of the
innate and acquired immune systom. Thus, inflammasome activation is a major regulatory of the
inflammatory cascade.
[8885] NLRP3 is the most characterized inflammasone and has been shown 0 be critical in innate
nounity and inflammatory responses. While several other NLR complexes, such as NLRC4, are
activated under very specitfic circamstances, NLEP3 can be activaled by namerous stirml and should
be scen as a sensor of intracellolar homeostatic imbalance. Therefore, its precise functioning 18
essential. In addition to playing a role in host immunce defense, dysregulation of NLRP3 hags been

linked to the pathogenesis of many inflaramatory disorders. These inclade genetic diseases such as
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cryopyrin-associated periodic syndromes (CAPS) which is caused by gain-of-function mutations in
the NLRP3 gene, as well as many prevalent nenrologic and systemic discases. Importantly, NLRP3
byperactivation has been demonstrated pre-clinically to play a critical role in a plethora of
inflammatory and degenerative discases including, WASH, atherosclerosis and other cardiovascudar
disecascs, Alzheimer’s discase, Parkinson’s discase, diabetes, gout, and numerous other
auntoinflammatory discases. Thus, there 1s an unmet peed in the field to develop small molecules for
modulating NLRP3 activity to treat various diseases and disorders.

SUMMARY

{8888} Inonc aspect, the present disclosure provides, infer alia, a compound of Formula (1)

W,

or a pharmacentically accoptable salt, solvate, clathwate, hydrate, stercoisomer, tautomer, isotopically
labeled compound, or prodmug thereof, wherein:

Ais a 5- to 8-membered monocyclic heterocycloalkyl, whercin the heterceycloalkyl
corpprises at least one O ring aton;

R is halogen, C1-Cs alkyl, or C1-Ce alkoxy;

R? is halogen or Ci-Cs alkyl;

or R and R, together with the atoms to which they are attached, form a 3- or 4-membered
cartbocyclic ring;

B is -OH, halogen, C-Cs alkyl, or C-Cs alkoxy;

X is H, ~OH, halogen, -NH., -NMH(C;-Cs alkal), -N{C-Cs alkyly, or C-C alkyl, and

RYis H, C-Cs alkyl, or -CONC-Ce alkyl); and

pisforl,
wherein each instance of alkyl, alk- or carbocyclic is indepondently substituted with 0, 1, 2, or 3

by, T

halogen atoms, and when R® is 1, then is not

w\f X

)\Q\Ci

{6089} 1n another aspect, the present disclosure provides, inter alia, suitable compounds selected

[6887] Insome embodiments, the compound of Formula (1) is not

{0888} In some embodiments, the compound has a Kpuu of > 0.3,

from Tables 1 or 2, and pharmaceutically acceptable salts, solvates, clathrates, hydrates,

stereoisomers, of tautomers thereof,
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(8818} In another aspect, the present disclosure provides, inter alia, suitable compounds selected
from:
(R3-5-chlow-2-(4~({4,4-dimethy ltetraby drofuran-3-yHamino)pyrido{3.4-dlpyridazin- 1 -
vhphenol;
S-{diftacromethyl}-2-{4-{{2-{methoxy-d3}-2-methylpropy Daminoypyado]3.4-djpyridazin-
{-yliphenol;
(F3-5-chloro-2-(4-((3,3-dimethy ltetraby dro-2H-pyran-4-y Danunoypyridof3.4-djpyridazin-
{-yhphenol;
{8)-S-chlore-2-(4-{((2.2-dimethyketrahydro-2 H-py ran-4-vHaminopyrido[3 4-dpyndazin-
I-vbphenol;
{(R)-2-(4~((5.5-dimethyltetrahy drofuran-3-yhaminoypyndoe{3 4-dipyridazin-1-y1}-5-
methy Iphenol; and
{8)-2~(4-{({d~methylmorpholin-2-v DmethvDamino)pyridoi 3, 4~d|pyridazin-1 -y 1)-5-
{triffuoromethyljphenol
and pharmaceutically acceptable salts, solvates, clathrates, hydrates, stereoisomers, or
tautomers thereof
(8011} Asother aspect of the disclosure relates to pharmaceutical compositions comprising (R)-5-
chioro-2~(4-({4 4 -dirmethyhetrahy drofuran-3-yDaminoypyrido|3 4-dipyndazin-1-yDphenol or a
pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable diluent or carrier.
(6012} Another aspect of the disclosure relates to pharmaceutical compositions comprising 5-
{difluoromethy}-2-(4~(2~{methoxy-d3 }-2~methyipropy aminoypvride| 3. 4-dpyridazin- 1 -vhiphenol or
a pharmaceutically acceptable salt thercof, and a pharmaceutically acceptable diflucnt or camricr.
1B813] Another aspect of the disclosure relates to pharmaceutical compositions coraprising (R)-5-
chioro-2-~(4-((3,3-dimethyhetraby dro-2 H-pyran-4-vDamino )pyrido] 3, 4~d]pyridazin-1-yDiphenol or a
pharmaccutically acceptable salt thereof, and a pharmaceutically acceptable diluent or carrier.
8814} Another aspect of the disclosure relates to pharmacentical compesitions (8)-5-chlora-2-(4~
((2,2-dirnethyHetrahydro-2H-pyran-4-yDamino)pyrido{3,4-dipyridazin-1-yDhpherol or a
pharmaceutically acceptable salt thereof, and a pharmaceutically accepiable dilnent or carder.
18815§ Another aspect of the disclosure relates to pharmaccuntical composttions comprising (R)-2-(4-
((5.5-dimethyltetrahydrofutan-3-yDamino)pyrido 3 4-dfpyndazin-1 -vD)-S-methviphenol or a
pharmaceutically acceptable salt thereof, and a pharmacentically acceptable diluent or camier.
18816§ Another aspect of the disclosure relates to pharmaceuntical composttions comprising (S)-2-(4~
{{{(4-methylmorpholin-2-vDmethyDamino ypyndo[3.4-dijpyridazin- 1 vD-3-{(irifluoromethyhphenol or a
pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable diluent or casrier.
(88171 In some aspects, the present disclosure provides compounds obtainable by, or obiained by, a

v

method for preparing a compound as described herein {¢.g., a method comprising one o1 more steps
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described in Schemes 1 and 2).

[6818] In some aspects, the present disclosure provides pharmaceutical compositions comprising a
compaund of the present disclosure, or a pharmaceutically acceptable salt thereof, and a
pharmaccutically acceptable dituent or caroer.

(8819} In some aspocts, the present disclosure provides an inferowediate as described herein, being
saitable for use in a method for preparing a compound as described herein (e g, the intermediate is
sclected from the intermediates described in Examples 1-11).

(8026} 1o some aspects, the present disclosure provides a method of treating or preventing a discase
or disorder disclosed herein in a subject i need thereof, comprising administering to the subject a
therapeuticatly effective amount of a compound of the present disclosure or a pharmaceutically
accepiable salt thereol, or a pharmaceutical composition of the present disclosure.

{6023} Insome aspects, the present disclosure provides a method of treating a disease or disorder
disclosed herein in a subject in need thereof, comprising adoninistering to the subject a therapeutically
ctfective amount of a compound of the present disclosure or a pharmaceutically acceptable salt
thercof, or a pharmaceutical composition of the present disclosure.

188221 Insome aspects, the present disclosure provides a compound of the present disclosurcora
pharmaceutically acceptable salt thereof for use in treating or preventing a disease or disorder
disclosed herein.

[B823] Inson aspects, the present disclosure provides a compound of the present disclosure ora
pharmaceutically acceptable salt thereof for use in treating a disease or disorder disclosed herein.
[8824§ Insome aspects, the present disclosure provides use of a compound of the present disclosure
or a pharmaccutically acceptable salt thereof 10 the manufacture of a medicament for treating or
preventing a discase or disorder disclosed hercin,

[B0258] In some aspects, the present disclosure provides use of a compound of the present disclosure
or a pharmaceutically acceptable salt thereof in the manmfacture of a medicament for treating a
disease or disorder disclosed herein.

[8826] Tn somce aspects, the present disclosure provides a method of troating or preventing an
NLRP3-related disease or disorder selected from Parkinson’s discase, Alzheimer’s discase, multiple
sclerosis, refractory epilepsy, stroke, ALS, headache/pain, and traursatic brain injury. The method
comprises administering to the subject at least one therapeutically effective amount of the compound
disclosed berain.

[6827] 1o some cmbodinments, the discase or disorder is inflammation, an anto-tmormune disease, a
cancer, an infection, a disease or disorder of the central nervous systern, a metabohic disease, a
cardiovascular disease, a respiratory discase, a kidney disease, a liver disease, an ocular disease, a
skin disease, a lyraphatic discase, a rheumatic disease, a psychological disease, graft versus host
discase, allodvma, or an NLRP3-related discase in a subject that has been determined to carry a

germline or somatic non~silent mytation in NLRP3.
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[8028] In some embodiments, the disease or disorder of the cendral nervous svstem is Parkinson’s
discase, Alzheimer’s disease, traumatic brain inpury, spinal cord injury, amvoirophic lateral sclerosis,
or multiple sclerosis.

(88291 1o some cmbodiments, the kidney disease is an acute kidoey disease, a chronic kidoey
disease, or a rare kidnev discase.

[@D38] 1o some embodiments, the skin discase is psoriasis, hidradenitis sappurativa (HS). or atopic
denmpatitis.

(8831} In some crbodiments, the rheumatic diseasc 18 dermatoryositis, Still’s discase, or juvenie
idiopathic arthritis.

{6032} Insome embodiments, the NLEP3-related disease in a subject that has been determined (o
carry a germline or somatic non-silent mutation in NLRP3 is cryvopyrin-associated autoinflammatory
syndromne.

88331 Insome embodimaonts, the cryopyrin~associated autoinflanmmatory syndrome is familial cold
autoinflammatory syndrome, Muckle-Wells syndrome, or nconatal onset mnltisystem inflammatory
discase.

18834} Insome aspects, the present disclosure provides a method of preparing a compound of the
present disclosure.

8835} Insome aspects, the present disclosure provides a method of preparing a compound,
comprising one or move steps described hercin,

[B8036] Unless otherwise defined, all techrical and scientific terms used herein have the same
meaning as cormmonly understood by one of ordinary skill in the art to which this disclosure belongs.
In the specification, the singular forms also tnclude the plural unless the context cleady dictates
otherwise. Although methods and matenals similar or equivalent to those described herein can be
used in the practice or testing of the present disclosure, suitable methods and matenials are described
below. All publications, patent applications, patents and other references mentioned herein are
incorporated by reference. The references cited herein are not admitied to be prior art to the claimed
ivention. In the case of conflict, the present specification, including definitions, will control. In
addition, the matenals, methods and examples are flnstrative only and are not intended 1o be linuting.
In the case of conflict between the chemical structures and names of the compounds disclosed herein,
the chemical stroctures will coptrol.

(88371 Other features and advantages of the disclosure will be apparerg from the following detailed

description and claims.

BETANLED DESCRIPTION
[6838] The prosent disclosure relates to phthalazine derivatives, pharmaceutically acceptable salts,
solvates, clathrates, hydrates, sterecoisomers {e.g., single stereoisomers, mixtures of stereoisomers, o1

racemic mixtures of stercoisomers), tavtomers, prodrugs, and isotopically labeled compounds thereof,
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which may inhibit NLRP3 activity and are accordingly useful in methods of treatment of the human
or animaf body. Certain compounds of this invention demonstrate surprising and unexpected
superiority with ogand 1o brain penetration. The present disclosure also relates to processes for the
preparation of these compounds, to pharmaceutical compositions comprising theor and {6 their use in
the treatment of disorders i which NLRP3 is tmplicated, such as inflammation, an auto-trarsune
disease, a cancer, an infection, a discase or disorder of the central nervous system, a metabolic
disease, a cardiovascular disease, a respiratory discase, a kidoey discase, a iver discase, an ocular
disecase, a skin disease, a lvmphatic disease, a rheomatic discase, a psychological disease, graft versus
bost discase, allodynia, or an NLRP3-related disease in a subject that bas been determined 1o carry a

germline or somatic non~silent mtation in NLRP3.

Befinitions

(88391 Unless otherwise stated. the following terms used in the specification and claims have the
following meanings sct out below.

68487 As used heretn, “atkyl”, “Cy, Co, Cs, Cy, Cs o1 Cs alkyl” or “Ci~Cs alkyl” is intended o
include ), Oy, Cs, Co, Cs or G straight chain (Jinear) saturated aliphatic hydrocarbon groups and Cs,
(4, Cs o1 Cs branched saturated aliphatic bydrocatbon groups. For example, C-C, alkyl is intends to
mchude C,, C,. C,. C, €, and C, alkyl groups. Examples of alkyl include, moteties having from one (o
stx carbon atoms, such as, but not limited to, methyl, ethyl n-propyl, I-propyl, n-butvl, s-butyl,
t-butyl, n-pentyl, i-pergyl, or u-hexvl In some embodiments, a straight chain or branched alkyvl has six
or fewer carbon atoras {e.g., C-Cs for straight chain, C-Ce for branched chain), and 10 another
embodiment, a straight chain or branched alky! has four or fewer carbon atoms.

[8041§ Anallyl gronp may be an “optionally substituted alloyl”, which refers to an unsuobstifuted
allyl or alkyl having designated sobstituents replacing onc or more hydrogen atoms on one or mog
carbons of the hydrocarbon backbone. Such substituents can include, for example, atkyl, alkenyl,
alkynyl, halogen, hvdroxyl, alkylcarbonvioxy, arylcarbonyloxy, alkoxyearbonyloxy,
arvloxycarbonyloxy, carboxylate, alkylcarbonyl, aryicarbonyl, alkoxycarbonyl, armnocarbonyl,
alkylaminocarbonyl, diatkyiaminocarbonyl, alkylthiocarbonyl, alkoxyl, phosphate, phosphonato,
phosphinato, amine (including atkyiamino, dialkylamino, arylamino, diarviamino and
alkylaryiamine), acviamino (including alkylcarbonviaminoe, arvicarbonyiamino, carbamoy] and
ureido), amidino, iming, sulfhydivl, atkyithio, arvithio, thiocarboxylate, sulfates, alkylsulfiny,
sulfonato, sulfamovl, sulfonanudo, nitro, triffuoromethyl, cyaoo, azido, heterocyclyl, alkylarvl, or an
aromatic o1 heteroaromatic moiety.

[6D42] Other optionally substituied moicties {such as optionally substituted carbocyclic or
beterocycloalioyly include both the unsubstituted moieties and the moictics having onc or more of the

designated substituents. For example, substituted beterocycloatkyl includes those substituted with one
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or more atkyl groups, such as 2,2,6,6-tetramethyl-pipondiny! and 2,2,6, 6~tctramethvi-1,2,3,6-
tetrahydropyvrdingd.

[6843] As used herein, the term “alkenyl” includes ursaturated aliphatic groups analogous in leagth
and possible substitution to the alkyls described above, but that contain at least one double bond. For
cxample, the term “alkenyl” 1ncludes straight chain alkenvl groups (¢.z., etheayl, propenyl, buterwl,
pentenyl, hexenwl, heptenyl. octenyl, nonenyl, decenyl), and branched alkenyl groups. In certain
crabodiments, a straight chain or branched alkeny! group has six or fewer catbon atoms 1n s
backbone {¢.g., Cro-C for straight chain, Csi-Cs for branched chain). The torm “Cr-Cs” 1nchudes atkenyl
groups containing two o six carbon atoms. The term “Ce-C” inchudes alkenyl groups containing
three to six carbon atoms.

[6044] As used herein, the term “optionally substifuted alkenyl” refers to unsubstitoted alkenyl or
alkenyl having designated substituents replacing one or more hydrogen atoms on one or more
hyvdrocarbon backbone carbon atoms. Such substituents can include, for example, alkyl, alkenyl,
alkynvl, halogen, hyvdroxyl, alkylcarbonvioxy, arvicarbonyloxy, alkoxycatonyloxy,
aryloxyearbonvioxy, carboxylate, alkylcarbonyl, arvicarbonyl, alkoxycarbonyl, aminocarbonyl,
alkyiaminocarbonyl, dialkylaminocarbonyl, alkyithiocatbonyl, atkoxyl, phospbate, pbosphonato,
phosphinato, amino (including alkylamino, dialkylamino, atylanine, diatylamino and
alkyiaryiaring), acylamine (ecluding alkylcarbonylamine, arvicathonylamine, cathamaoyl and
ureido), amidino, tmino, solfhydryl, atkylthio, aryithio, thiccatboxylate, sulfates, alkylsulfinyl,
sulfonato, sulfamoyl, sulfonamide, miro, triftusromethyl, cyano, heterocyelyl, alkyvlaryl, oran
aromatic or heteroaromatic moicty.

[B045] As used herein, the teem “allynyl” inchides unsaturated aliphatic groups analogous in length
and possible substitition to the alkyls descnibed above, but which contain at least one triple bond. For
example, “atkynyl” includes straight chain alkynyl groups (e.g.. ethynyl, propyanvl, butynyl, pentynyl,
hexynyl, heptynyl, octynyl, nonvayl, decynyl), and branched alkynyl groups. In certain embodiments,
a straight chain or branched alkynyl group has six or fower carbon atoms in its backbone (e.g., Co-Cs
for straight chain, Ci~C¢ for branched chain). The term “C-Ce™ includes atkynyvl groups containing
two to six carbon atoms. The term “Cs-Cs” includes alkyoy! groups containing three to six carbon
atoros. As used herein, “Cx-Ce atkenylene linker” or “(-Cs alkyoylene linker” is titended to inchade
Ca, Cs, Gy, Cs or Cs chain Jincar or branched) divalent unsaturated aliphatic hydrocarbon groups. For
example, {~Ce alkenviene linker is intended to inchade €y, Cs, Cu, Cs and Cs atkenyione linker
groups.

[6046] As uvsed herein, the term “optionally substituted allkynyl” refers to unsubstituted alkynyl or
alkynyl having designated substituents replacing one or more hydrogen atons ¢n one Of more
bydrocatbon backbone catbon atoms. Such substitnents can inclode, for example, alkyl, alkenyl,
alkynyl, halogen, hvdroxyl, alkyvlcarbonyloxy, arylcarbonyloxy, alkexycarbonyloxy,

ary loxycarbonyloxy, carboxylate, alkylearbonyl, arylcarbonyvl, alkoxycarbonyl, aminocarbonyl,
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alkylaminocarbonyl, dislkylaminocarbonyl, alkylthiocarbonyl, alkoxyl, phosphate, phosphonato,
phosphinato, amine (including atkylamino, dialkylamino, arvlamino, diarylamino and
alkylaryiaming), acvlamine (including alkylcarbonyiamino, atvlcarbonylamioo, carbamoyl and
ureido), amidino, imine, sulthydivl, alkyhthio, arvithio, thiccarboxylate, sulfates, alkyisulfinyl,
sulfonato, sulfamovl, sulfonanudo, nitro, triffuoromethyl, cyano, azido, beterocyclyl, alkylarvl, or an
aromatic or heteroaromatic moiety.

{88473 Other optionally sobstituled moicties (such as optionally substituted cycloalioyl,
beterocycloaliyl, arvl, or heteroaryly include both the unsubstituted moictics and the moieties having
one or more of the designated substituents. For example, sobstituied heterocycloathyl includes those
substituted with one or more alkyl groups, such as 2,2,6.6-tetramethy l-piperidiny] and 2,2,6,6-
tetramethyl-1,2,3 6~fetrahydropyridinyl.

[6848] As usced herein, the term “cvano” refers (o a nitrile radical {e.g., -CN).

{08491 Asused herein, the term “cvcloalkyl” or “carbocyclic” or “carbocyciyl” refers to a saturated
or partially unsatorated hydrocarbon monocyclic or polycyclic (¢.g.. fused, bridged, or spiro rings)
system having 3 to 30 carbon atoms (e.g., T5-Ciy, Co-Cho, or C5-Ce). Examples of cycloalkyl inchude,
but are not Bmited 1o, cyclopropyl, cyclobuivl, cvclopentyl, cyclobexyl, cycloheptyl, cycloactyl,
cyclopentenyl, cyclohexenyl, cycloheptenyl, 1,2,3 4-tetrahydronaphthalenyl, and adamantyl.

180581 As used herein, the temm “heterocycloalkyl” refers to a saturated or partially unsaturated 3-8
membered monocyclic, 7-12 merbered bicyclic (fused, bridged, or spiro rings), or 11-14 membered
tricyclic ning system (fused, bridged, or spiro rings) baving one or more ring heteroatoms (such as O,
N, 8. P, orSe)eg. lor1-2or {3 or 1-4 or 1-5 or 1-6 ring heteroatoms, ore g 1,2, 3,4, 5,016
ring hetercatoms, independently selected from the group consisting of nitrogen, oxygen and sulfur,
unless specified otherwise. Examples of heterocycloatkyl groups inchude, but are not Hmited to,
piperidinyl, piperazinyl, pyrrolidinyl, dioxanyl, tetrahydrofuranyl, ispindolinyl, indobnyl
inidazolidinyl, pyrazolidinyl, oxazolidinyl, isoxazohdinyl, tnazolidingl, oxiranyl, aretidinyl,
oxetanyl, thictanvl, 1,2,3.6-tetrahvdropyridinyl, tetrahwdropyranyl, dihwdropyranyl, pyranyl,
morpholinyl, tetmbydrothiopvranvl, 1,4-diazepanyl, 1 4-oxazepanyl, 2-0xa-5-

azabicyclo|2.2 1theptanyl, 2,5-diazabicvelo{2.2. Theptanyl, 2-oxa-~6~-azaspiro|3.3[heptanyi, 2,6-
diazaspiro|3 3theptanyl, 1.4~dioxa-8-azaspiro{4 Sidecanyl, 1.4-dioxaspirof4.5idecanyl, 1~

oxaspirof4. Sidecanyl, 1-azaspiro{4.5)decanyl. 3 H-spico{cyclohexane-1, 1-isobenzofurmani-yvl, 7H-
spirofcyclohexane- 1,5 -fum{3,4-blpyadinl-vl, 3'H-spucfcyclohexane-1.1'-for|3 4-clpyridini-vi 3-
azabicyclef3.1.0hexanyl, 3-azabicyclo]3. 1.0Thexan-3-vL, 1,45 6-teteabydropyrolo]3,4-clpyrazoiyl,
3.4,5,6,7 8-hexabydropyridof4,3-dlpyrimidinyl, 4,5,6,7-tetrahydro-1H-pyrazolo[3.4-clpyndinyl,
56,7 8-tetrahydropyridof4, 3-djpy rimidinyl, 2-azaspiro{3 3lheptanyl, 2-methyvi-2-
azaspiro]3.3fheptanyl, 2-azaspiro[3 Sinonanyl, 2-methyl-2-azaspirof3. Sinonanyl, 2-

azaspire(4. Sldecanyl, 2-methyl-2-azaspire{4.5}decanyl, 2-oxa-azaspiro[3 4joctanyl, Z2-oxa-

azaspiro]3.4joctan-6~y1, 5,6-dihydro~-4H-cyclopentalblthiophenvl, and the like. In the case of
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mmiticyclic heterocycloalkyl, onfy one of the rings in the heterocycloalkyl needs 1o be non-aromatic
{e.g., 4,5,6,7-tetrahyvdrobenzo]clisoxazolyl).

[6851] As used herein, the term “optionally substituted heterocycloalkyt” refers o unsubstituied
beterocycloalkyl having designated substituents replacing one or owore bydrogen atorss on one or
more cathon or helercatom. Such substituents can include, for example, atkyvl, alkenyl, atkyayl,
halogen, hydroxyl, atkyicatbonyloxy, arvicathonyloxy, alkoxycarbonyvioxy, aryloxycarbonyloxy,
carboxylate, alkylearbonyl, arvicarbonyl, atkoxycarbonyl, aminocarbonyl, alkylaminocatbonyl,
diatkylaminocarbonyl, alkylthiocarbonyl, atkoxyl, phosphate, phosphonato, phosphinato, amino
{including alkylamine, dialkylamino, arvlaminoe, diarvlamine and atkylarvlamine), acylamino
(including alkvicarbonyvlamino, arvicarbonylamine, carbamoyl and ureido), amidinoe, imino,
sulfhvdryi, alkvithio, arvithio, thiocarboxylate, sulfates, alkvisulfinyl, sulfonato, sulfamovl,
sulfonamido, nitro, trifluoromethyl, cvano, azido, heterocyclyl, alkylarvl, or an aromatic oy
heteroaromatic moiety.

B052) Asused herein, the term “hydroxy” or “hydroxyl” includes groups with an -OH or -0
180531 As used herein, the teem “halo” or “halogen” refers to flaoro, chloro, bromo and iodo.
B8054F The term “haloalky?” or “haloatkoxyl” refers to an alkyl or alk- maiety of the alkoxyl
substituted with one or more halogen atoms.

88551 As used herein, the torm “alkoxy” or “alkoxyl” includes substituted and uosubstituted alkyi
groups covalently hinked to an oxvgen atora. Examples of atkoxy groups or atkoxyl radicals inclade,
but are not limited to, methoxy, cthoxy, sopropyloxy, propoxy, butoxy and pentoxy groups.
Examples of sobstituted atkoxy groups inclode halogenated atkoxy groups. The alkoxy grovps canbe
substitoted with groups such as alkenyvl, allynyl, halogen, hydroxyl, alkylcarbonyloxy,
arylcarbonyloxy, alkoxycarbonyloxy, arviexycarbonyloxy, carboxylate, alkylcarbonyl, arylcarbonyl,
alkoxycarbonyl, aminocarbonyl, alkvlaminocarbonyl, dialkyiaminocarbonyl, alkylthiocarbonyl,
alkoxyl, phosphate, phosphonato, phosphinato, amino (ncluding alkylanunoe, dialkylamine,
arylamino, diaryiamino, and atkylarylamine), acylamino (inchuding alkylcarbonylamino,
arvicarbonylamine, carbamoy! and ureide), amidine, imino, sulfhydryl, alkylthio, arylthig,
thiocarboxylate, sulfates, alkvisulfinyl, sulfonato, sulfamovl, sulfonamido, nitro, trifluoromethyl,
cvano, azido, heterocyclvi, alkyvlarvl, or an aromatic or hetercaromatic moietics. Examples of halogen
substituied alkoxy groups inciude, but are not Bmited to, fluoromethoxy, diffuoromethoxy,
trifleororethoxy, chloromethoxy, dichloromethoxy and trichloromethoxy.

[@D56] Usless otherwise specifically defined, the teon "aryl” refers to cyclic, aromatic hydwcatbon
groups that have 1 to 3 aromatic nags, including monocychic or bicyclic groups such as phenyl,
biphenyl, or naphthyl Where contaiging two atomatic rings (bicychic, ¢ic.), the aromatic rings of the
aryl group may be joined at a single point {e.g., biphenyl), or fused {e.g.. naphthyl). The arvl group
may be optionally substituted by one or more substituents, e.g., 1 to 5 substituents, at any point of

~

attachment. Exemplary substituents inchide, but are not mated to, -H, -halogen, -0~(C-Ce) alkyl,
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(C~Cs) alkyl, -O-(Cy-Co) alkonyl, -O-Co-Co) alkyrl, (Co~Co) alkerwl, (Co-Co) alkynyl, ~OH, -
OP(OYOH),, -OC(OKT-Ce) alkyl, ~CIOXCi-Coy alkyl, -OC{OH0{C-Co) alkyl, -NH,, NH{C-Cs)
alkyh), N{(Ci-Ce) alkyy, -S(01:-(Ci-Cs) alkyl, -S¢ONH(C-Co) atkyl, and -S{ON{C-Cs) alkvihn.
The substituents can themselves be optionally substituted. Furthermore, when containing two or mare
fused rings, the aryl groups herein defined may have a saturated or partially unsaturated ring fused
with a fully unsaturated aromatic ring. Exemplary ning systems of these aryl groups inclode, but are
nal hmited to, phenyl, biphenyl, naphthyl, anthracenyl, phenalenyl, phenanthrenyl, indanyl, indenyl,
tetrahydronaphthalenyl, tetrahydrobenzoannulenyl, 16.11-dibhydro-5H-dibenzo{a.d}f 7lannuleny l, and
the like.

{6057} Unless otherwise specifically defined, "heteroarvl” means a monovalent monocyclic or
polvevcelic aromatic radical of 5 to 24 ring atoms, containing one or more ring heteroatoms selected
from N, O, 8, P, Se, or B, the remaining ring atoms being T, Heteroarvl as hercin defined also means
4 bicyclic heteroaromatic group wherein the heteroatom is selected from N, O, 85, P, Se, or B.
Heteroarvl as herein defined also means a tricyclic heteroaromatic group containing one oF MoTS ring
heteroatoms selocted from N, O, §, P, Se, or B. The aromatic radical is optionally substituted
1odependently with ooe ot more substituenis described herein. Examples inchude, but are oot imited
1o, furyl, thieayl, pyvrrolyl, pyadyl, pyrazolyl, pyrimidioyl, imidazolyl, isexazolyl, oxazolyl,
oxadiazelyl. pymzinyl, indolyl, thiophen-2-vl, quinolinvl, begzopyranyl, isothiazolyl, thiazolyl,
thiadiazole, indarole, benzisudazolyl, thienof3.2-bjthiopheune, tuazolyl, toazinyl, 1oudazo]i,2-
bipyrazolyl, forof2,3-Clpyridinyl, imdazof1,2-alpyridinyl, indazolvl, pyreolo{2 3-clpyridinyl,
pyrrolof3,2-clpyridinyd, pyrazola3 4-clpyridinv], thiepo{3 2-clpyrdiavl, thieno{2 3-clpyndiavl,
thieno{2.3-blpyridingd, benzothiazolyl, indolyl, indobinyl, indolinony!, dibydrobenzothiophenyl,
dihvdrobenzoforanyl, benzofuran, chromanyl, thiochromanyl, tetrabkydroquinobinyl,
ditvdrobenzothiazine, quinolinyl, 1soquinolinyl, 1,6-naphthyridinyl, benzo]dejisoquinolinyl,
pyridoi4,3-bi{ L 6naphthyridinyl, thienoi2 3-bipyrazinvl, quinazolinyl, tetrazolo] 1. S-ajpyridinyl,
1,2, 4lnavolof4, 3-ajpyndinyl, isoindolyl, pyrrolo]2,3-bipyridinyl, pyrolo]3.4-bipyndinyv,
pyirolof3,2-bipynidinyl, imidazof 3, 4-bjpyridinvl, pyrrolo{l,2-ajpvrimidinyl, tetrahydro pyrolofl,2-
ajpyrimidinyd, 3,4-dihydro-2H-11-pyrrolo[2, 1-blpyrimidine, dibenzofb.d] thiophene, pyridin-2-one,
furo]3.2-clpyridinyl, fiwc|2 3<clpyndinyl, HH-pyvodo]3,4-bH{ .4} thiazinyl, benzoxazolyl,
benzoisoxazolyl, furc]2.3-blpyridinyl, benzothiopbeoyl, 1.5-naphthyridinyl, furo[3.2-bipyridine,

[1,2 4}triazolof . S-alpyridinyl, beozo {1,2, 3 Hrtazolvl, imidazoll . 2-alpyrimidinyl, {1,2 4Hriazolo{4,3-
bipyridazinyl, beuzo[ci{1.2,Sithiadiazolyl, beneofcl] 1.2, 5loxadiazole, 1.3-dihvdro-2H-
benzofdimidazol-2-one, 3. 4-dihydro-2H-pyrazolo [1.5-b}{. 2joxarzinyl, 4,5.6,7-

tetrahydropyrazolof 1, S-alpyvridiny |, thiazolo{5 4-djthiazolyl, imudazo{2, 1-b{{ 1,3 4 jthiadiazolyl,
thieno]2 3-bipymrolyl, 3H-indolyl, and derivatives thercof. Furthermore, wheg conlaining two or more
fused rings, the heteroaryl groups defined herein may have one or more saturated or partially

unsaturated ring fused with a fully unsaturated aromatic ring, e.g., a S-membered heteroaromatic ning

10
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containing 1 o 3 heteroatoms selected from N, O, 8, P, Se, or B, or a 6-membered heteroaromatic
ring containing 1 to 3 nitrogens, wherein the saturated or partially unsaturated ring includes 0 to 4
heteroatoms selected from N, O, §, P, Se, or B, and is optionally substituted with one or more ox¢. In
heteroarvl ring systems containing more than two fused rings, a saturated or partially unsaturated nog
may further be fused with a saturated or partially unsaturated ring described herein, Exemplary ring
systerns of these heteroaryl groups include, for exaraple, indolinyvl, indolinonyl,
dibydrobenzothiophenyl, dibvdrobenzofuran, chromanyl, thicchromanyl, tetrabydroquinolinyl,
dibydrobenrothiazine, 3,4-dihydro-{ H-isoquinolinyl, 2 3-dibyvdrobenzofuranyl. berwofuranonyl,
indolinyl. oxindolyl, indolyl, 1,6-dibydro-7H-pyrazolo]3 4-clpyndip-7-onyl, 7, 8-dibyvdro-6H-
pyrido{3,2-bipyrrolizinyl, 8H-pyndo|3.2-bipyrobzinyl, 1,5,6,7-tetrahy drocyclopentalblpvrazolof4,3-
clpvridinyl, 7 8-dihydro-6H-pyrido]3,2-blpymolizine, pyrazolo|1,5-alpynmidin-7{(4H}-only, 3 4~
diliydropyrazino{ i, 2-ajindol-1{2H}-onyl, 7-oxabicyclo{2.2. L {heptanyl, or benzo|c{{1,2joxaborol-
1{3H-olyl

[B058] The cycloaltkyl, heterocycloalkyl, arvl, or heteroarvl ring can be substituted at one or more
ring positions (e.g., the ring-forming carbon or heteroatom such as N} with such substituents as
descabed above, for example, atkyl, afkenvl, alkyoyl, halogen, hydroxyl, alkoxy, alkylcatbooyvioxy,
arylearbonyloxy, alkoxycarbonyloxy. arviexycarbonyloxy, carboxylate, alkylcarbonvl,
alkyiaminocarbonyl, aralkylaminocarbonyl, atkenylamioocatonyl, alkyicarbonyl, arvlcarbonyl,
aralkylcarbonyl, alkenylcasbonyl, atkoxycarbonyl, aminocarbonyl, atkvlthiocarbooyl, phosphate,
phosphonato, phosphinato, aming (nclading allylamico, dialkylamino, arylamino, diarylamino and
alkylaryiarmine}. acylamino (acleding atkylcarbonylamine, arvicatbonyiamino, cathamayl and
urcido), amndine, imino, sotfhydryl, atkyithio, arylthio, thiccatboxylate, sulfates, alkylsulfinyl,
sulfopato, sulfamoyl, sulfonamide, nitro. tnfluoromethyl, cvane, azido, heterocyclyl, alkylaryl, oran
aromatic or heteroaromatic moiety. Aryl and heteroaryl groups can also be fused or bridged with
alicychic or heterocyclic rings, which are not aromatic 80 as to form a multicyclic system {e.g.,
tetralin, methylenedioxypheny! such as benzo[d}f1,3]dioxole-5-v1).

EERS

[B059] As used herein, the expressions “one ormorc of A, B, or O “onc ormore A, B, or C,” “one
ormorc of A, B, and C,” “one or more A, B, and C,” “selected from the group consisting of A, B, and
C7, “selected from A, B, and (7, and the like are used interchangeably and all refer to a selection
from a group consisting of A, B, and/or C, i.e., obe or more As, one or ;wore Bs, one or meore Cs, or
any combination thereof, undess indicated otherwise.

[6D66] When a bond fo a substituent is shown to cross a bond connecting two atoms in a ring, then
such sabstituent may be bonded to any atom 10 the ring. When a sebstituent s listed without
indicating the atom via which such substituent is bonded to the rest of the compound of a given
formola, then such substitoent raay be bonded via any atom in such formida. Combinations of
substituents and/or variables are permissible, but only if such combinations result in stable

compounds.
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8861} When any variable (¢.g., R) occurs more than one tinie in any constifuent or formula fora
compound, its definition at cach occurrence is indopendent of its definition at every other occurrernce.
Thus, for example, f a group is shown to be substituted with 0-2 R moietics, then the group may
optionally be subsitiuted with up to two R moigtics and R at each occurrence is selected
independently from the definition of R. Also, combinations of substituents asd/or variables are
permissible, but ondy if sach combinations result in stable compounds.

(8862} 1t 1s to be vanderstood that the present disclosure provides methods for the syathesis of the
compounds of any of the Formulae described berein. The present disclosure also provides detailed
methods for the synthesis of varions disclosed compounds of the present disclosure according to the
following schemes as well as those shown in the Examples.

(6063} 1t 15 to be undersiood that, throughout the description, where compositions are described as
having, including, or comprising specific compornents, it 1s contemplated that compositions also
consist essentially of, or consist of, the recited cormponents. Similarly, where methods or processes are
described as having, including, or comprising specific process steps, the processes also consist
cssentially of, or consist of, the recited processing steps. Further, it should be undersicod that the
order of steps or order for pediomming certain actions is immatenal so fong as the mvention remains
operable. Moreover, two 01 more steps ot actions can be conducted simultancously.

8864} 1 is to be understond that the syathetic processes of the disclosure can tolerate a wide variety
of functional groups, therefore vanous substituted starting matenals can be used. The processes
generally provide the desired final compound at or near the end of the overall process, although it may
be desirable in certaip instances to further convert the compound to a pharmaceutically acceptable salt
thereof.

(8065 1t 1is to be understood that compounds of the present disclosure can be prepared in a vanety of
ways using commercially available starting matenals, compounds known in the literature, or from
readily prepared intermediates, by employing standard synthetic methods and procedures either
known to those skilled in the art, or which will be apparent to the skilled artisan in light of the
teachings herem. Standard svnthetic methods and procedures for the preparation of organic molecules
and functional group transformations and manipulations can be obtained from the relevant scientific
literature or from standard textbooks in the ficld. Although not limited to anv onc or several sources,
classic texts such as Smith, M. B, March, 1., March’s Advanced Organic Chemistry: Reactions,
Mechanisms, and Structure, Sth edition, John Wiley & Sons: New York, 2001, Greene, T.W., Whts,
P.G. M., Protective Groups in Orgzanic Svathesis, 3rd edition, Jobn Wiley & Sons: New York, 1999;
R. Larock, Comprehensive Organic Transformations, VCH Publishers (1989}, L. Fieser and M.
Fieser, Fieser and Fieser’s Reagents for Organic Synthesis, John Wiley and Souns (19943, and L.
Paguettc, ed., Encyclopedia of Reagents for Grganic Syathesis, John Wiley and Sons (1993),
incorporated by reference herein, are useful and recognized reference textbooks of organic synthesis

known to those i the art
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[6866] Onc of ordinary skill in the art will note that, during the reaction sequences and svnthetic
schemes described herein, the order of certain steps may be changed, such as the introduction and
removal of protecting groups. One of ordinary skill in the art will recoguise that certain groups may
require protection from the reaction conditions via the use of protecting groups. Prolecting groups
may also be used o differentiate similar functional groups 1n molecules. A list of protecting groups
and how to introduce and remove these grovps can be found 1n Greene, TW., Wats, F.G. M,
Protective Groups in Organic Synthesis, 3rd edition, John Wiley & Sons: New York, {999

(88673 It 1s to be vaderstood that, naless otherwise stated, any description of a method of treatment
or prevention includes use of the compounds to provide such treatment or prevention as is described
herein. It is to be further undersiood, unless otherwise stated, any description of a method of treatment
or prevention inclades use of the compounds o prepare a medicament o freat or prevent such
condition. The treatment or prevention includes treatment or prevention of human or non-human
animals including rodents and other disease models.

IB068] It is to be understoad that, unless otherwise stated, any description of a method of treatment
includes use of the compounds to provide such freatmont as is described herein. It is to be fiuther
understood, unless otherwise stated, any description of a method of treatment includes use of the
compounds to prepare 3 medicament to treat such condition. The treatment includes treatment of
human or non-human animals inchuding rodents and other disease models. As used herein, the term
“subject” is muerchangeable with the term “subject in need thereof”, both of which refer to a subject
having a discase or having an increased dsk of developing the discase. A “spbject” mnchides a
mammal. The mammal can be e g . 2 hursan or appropriate non-luman mammal, such as primate,
mouse, rat, dog, cat, cow, horse, goat, camel, sheep or a pig. In one embodiment, the mammal is a
homan. A subject in need thereof can be one who has been previcusly diagnosed or wdentified as
having a discase or disorder disclosed herein. A subiect in need thereof can also be one who 1
suffering from a disease or disorder disclosed herein. Alternatively, a subject in need thereof can be
one who has an increased risk of developing such discase or disorder relative to the population at
large (1.¢., a subject who is predisposed to developing such disorder relative to the population at
large). A subject in need thereof can have a refractory or resistant a discase or disorder disclosed
herein (i.e., a disease or disorder disclosed herein that does not respond or has not yet responded to
treatment). The subject mav be resistast at start of treativent or may becoe resistant during
treatment. In some embodiments, the subject in need thereof received and faded all known effective
therapies for a disease or disorder disclosed herein. In some embodiments, the subject in need thereof
received at least one prior therapy.

(8069} As nsed herein, the torm “treating” or “treat” descnbes the management and care of a palient
for the purpose of combating a discase, condition, or diserder and includes the admimstration of a
compound of the present disclosure, or a pharmaceutically acceptable salt, polymorph or solvaie

thereof, to alleviate the symptoms or complications of a disease, condition or disorder, or to eliminate
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the disease, condition or disorder. The term “treat” can also include treatment of a cell in vitro or an
anirmal model. It is to be appreciated that references to “freating” or “treatruent” include the
alleviation of established syraptoms of a condition. “Treating” or “treatment” of a state, disorder or
copdition therefore jncludes: (1) preventing or delaving the appearance of clinical syraptoms of the
state, disorder or condition developing in a buwmaa that oay be afflicted with or predisposed to the
state, disorder or condition but does not vet experience or display clinical or subclinical syrptoms of
the state, disorder or condition, (2) infnbiting the state, disorder or condition, i.¢., arrcsting, reducing
or delaying the development of the disease or a relapse thereof (in case of mainienance treatment) or
at least one chimcal or subclinical symptom thereof, or (3} relieving or attenuating the disease, ic.,
causing regression of the state, disorder or condition or at least one of its clinical or subclinical
Symploms.

(6878} 1t 1s to be understood that a compound of the present disclosure, or a pharmaceutically
acceptable salt, polymorph or solvate thereof, can or may also be used to provent a relevant disease,
condition or disorder, or used to identify suitable candidates for such purposes.

180731 As used herein, the ferm “preventing,” “prevent,” or “protecting against” describes reducing
or climinating the onset of the syraptoms or camplications of such disease, condition or disorder.
IB072F 1t is to be understoond that one skilled 1n the art may refer to general reference texts for
detailed descriptions of known technigques discussed herein or equivalent tochnigques. These texts
1octude Ausubel ot al., Current Protocols in Molecular Biology, John Wiley and Sons, Inc. (2005);
sSambrock et al., Molecular Cloning. A Laboratory Manual (3rd edition), Cold Spring Harbor Press,
Cold Spring Harbor, New York (2000); Coligan ¢t al., Current Protocols in Tnunonology, John Wiley
& Sons, NUY ., Enna et al, Corrent Protocols in Pharmaccology, John Wiley & Sons, NY ;, Fingl et al,
The Pharmacological Basis of Therapeutics (1975), Remington's Pharmacentical Sciences, Mack
Fublishing Co., Easton, PA, 18th edition {1990). These texts can also be referred to in making or
using an aspect of the disclosure.

[8873] 1t 1s o be understood that the present disclosure also provides pharmaceutical compositions
comprising any compound described herein in combination with at least onc pharmaceutically
acceptable excipient or carrier.

[8574] As used herein, the term “pharmaceutical compositior” s a formulation containing the
compaunds of the present disclosure ina form suitable for administration to a subject. Inone
crabodiment, the pharoaceutical composition is tn bulk or 10 unit dosage form. The unit dosage form

is any of a variety of forms, including, for exaraple, a capsule, an IV bag

o9

a tablet, a single purap on an
acrosol inhaler or a vial. The goantity of active mgredient {(¢.g., a formulation of the disclosed
compound or salt, hvdrate, solvate or isomer thereof) i a unit dose of composition is an effective
armoont and is varned according to the particolar treatoent involved. One skilled in the art will
appreciate that it is sometimes necessary to make routine variations to the dosage depending on the

age and condition of the patient. The dosage will also depend on the route of administration. A vanety
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of routes are contemplated, including oral, pulmonary, rectal, parenteral, tfransdermal, subcutancons,
intravenous, intramuscular, intraperitoneal, inhalational, buccal, sublingual, intrapleural, intrathecal,
indranasal, and the like. Dosage forms for the topical or transderpal adounistration of a compouand of
this disclosure toclude powders, sprays, olntments, pastes, creams, lotions, gels, selutions, patches and
inhalants. In coe crabodiment, the active corapound is mixed vader sterile conditions with a
pharmaceutically acceptable carrier, and with any preservatives, buffers, or propeliants that are
required.

(8878 As used herein, the torm “pharmaccutically acceplable” refers o those compounds, anions,
cations, materials, compositions, carriers, and/or dosage forms which are, within the scope of sound
medical judgment, suitable for use in contact with the tissues of human beings and animals withowt
excessive toxicity, frritation, allergic response, or other problem or complication, commensurate with
4 reasonable benefit/risk ratio.

88761 As used hercin, the ferm “pharmaceutically acceptable oxcipiont” means an excipiont that is
useful in preparing a pharmaceutical composition that is generally safe, non-toxic and neither
biclogically nor otherwise undesirable, and includes excipiont that is acceptable for veterinary use as
well as huoman pharmaceutical use. A “pharmaceutically acceptable excipiort” as used in the
specification and claims includes both one and mare than one such excipient.

(88771 I is to be understond that a pharmaceutical comaposiiion of the disclosure 1s formaulated 1o be
corppatible with its intended rowte of administration. Examples of routes of admimstration include
parenieral, ¢.g., intravenous, intradermal, suboutancous, oral {¢.g., ingestion), inbalation, transdermat
(topical), and ransmucosal administration, Solutions or suspensions used for parenteral, intradermal,
or subcutancous application can include the following components: a sterile diluent such as water for
wmjection, saline solution, fixed oils, polyethylene glveols, glycerine, propyvlene glycol or other
svnthetic solvents; antibacterial agents such as benzyi alcohol or methvl parabens; antioxidants sach
as ascorbic acid or sodinm bisulfite; chelating agents such as ethylenediaminetetraacetic acid; butfers
such as acetates, citrates or phosphates, and agents for the adjustment of tonicity such as sodinm
chioride or dextrose. The pH can be adjusted with acids or bases, such as hvdrochloric acid or sodium
hydroxide. The parenteral preparation can be enclosed in ampoules, disposable svringes or muliiple
dose vials made of glass or plastic.

[BB78} 1t s 1o be undersiood that a compound or pharmaceutical composition of the disclosure canbe
adounistered 1o a subjoct in many of the well-knowa methods correndly used for cherotherapentic
treatment. For example, a compaound of the disclosure may be injected uito the blood stream or body
cavities or taken orally or applied through the skin with patches. The dose chosen should be sufficient
to constitute cffective treatment but not 5o high as to caose unacceptable side cffects. The state of the
disease condition {e.g.. a diseasce or disorder disclosed hereiny and the health of the patient should
preferably be closely montored during and for a reasonable period after treatment.

(6879 As uscd herein, the term “therapeutically effective amount”, refers to an amountof a
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pharmaceutical agent o freat, ameliorate, or prevent an identified diseasc or condition, or 1o exhibit a
detectable therapeutic or inhibitory effect. The effect can be detected by any assay method knowniin
the art. The precise effective amount for a subject will depend upon the subject’s body weight, size,
and health; the nature and extent of the condition; and the therapeutic or combination of therapeutics
sclected for administration Therapeutically ¢ffective amounts for a given situation can be determined
by routine experimentation that is within the skill and jadgment of the clinictan.

[B08GY 1t 1s to be understood that, for any compound, the therapeutically effective amount can be
estimated totially either in cell culture assays, e.g., of neoplastic cells, or in animal models, wsually
rats, mice, rabbits, dogs, or pigs. The animal model may also be used to determine the appropriate
concentration range and route of admimstration. Such information can then be used to determine
useful doses and routes for adnunisiration in humans. Therapentic/prophylactic efficacy and toxicity
may be determined by standard pharmaceutical procedures in cell cultures or experimental animals,
¢.g., EDs (the dose therapeutically effective in 50% of the population) and LDse (the dose lethal to
50% of the population). The dose ratio between toxic and therapeutic effects is the therapeutic index,
and it can be expressed as the ratio, LDso/EDse. Pharmaceutical compositions that exhibit large
therapeutic indices are desired. The dosage may vary within this range depending upon the dosage
form emploved, sensitivity of the patient, and the route of administration.

8881} Dosage and administration are adjusted to provide sufficient levels of the active ageni(s) or to
maintain the desired effect. Factors which may be taken into account include the severity of the
disease state, general health of the subjoct, age, weight, and gender of the subject, dict, time and
frequency of admimstration, doug combination(s), reaction sensifivities, and tolerance/response o
therapy.

[B082] The pharmacentical compositions containing active compounds of the present disclosure may
be mamitactored in a manner that is generally known, ¢.g., by means of conventional mixing,
dissolving, granulating, dragec-making, levigating, emulsifying, encapsulating, entrapping, or
Iyophilizing processes. Pharmaceutical compositions may be fornwlated in a conventional manner
using one or more pharmaceutically acceptable carriers comprising excipicnts and/or auxiliaries that
facilitate processing of the active compounds into preparations that can be used pharmacentically. Of
course, the appropriate formmlation is dependent upon the route of administration chosen.

{6883} Pharmaceutical compositions suttable for injectable use inchude sterile aguecus sohations
{where water soluble} or dispersions and sterile powders for the exteraporaseous preparation of steride
injectable schutions or dispersion. For intravenous administration, suitable carriers inchude
physiclogical saline, bacteriostatic water, Cromophor EL™ (BASF, Passippany, N.I) or phosphate
buffered saline (PBS). In all cages, the composition must be sterile and should be fhind fo the extent
that casy syringeability exists. It st be stable under the conditions of manufacture and storage and
must be preserved against the contaminating action of microorganisms such as bacteria and fungi. The

carrier can be a solvent or dispersion medium containing, for example, water, cthanol, polyol (for

16



WO 2023/183943 PCT/US2023/064967

example, glycerol, propylene glycol, and Hgnid polyethyiene giyceol, and the like), and snitable
mixtures thereof. The proper fluidity can be maintained, for example, by the use of a coating such as
lecithin, by the maintenance of the required particle size in the case of dispersion and by the use of
surfactants. Prevention of the action of microorganisms can be achicved by various antibacterial and
antifungal agents, for example. parabens, chlombutanal, phenol, ascorbic acid, thimerosal, and the
like. In many cases, it will be preferable to wchide isotonic agents, for example, sagars, polyalcobols
sach as mannitol and sorbitol, and sodiim chloride in the composttion. Prolonged absorption of the
injectable compositions can be brought about by including in the composition an agent which delays
absorption, for example, aluminem monostearate and gelatio,

(0884} Sterile injectable solutions can be prepared by incorporating the active compound in the
required amount in an appropriate solvent with one or a combination of ingredients emmerated
above, as required, followed by filtered stentlization. Generally, dispersions are prepared by
incorporating the active compound into a sterile vehicle that contains a basic dispersion medinm and
the required other ingredients from those cnumerated above, In the case of sterile powders for the
preparation of sterile injectable solutions, methods of preparation are vacuum drying and
freeze-drying that yields a powder of the active ingredient phis any additional desired ingredient from
a previgusly sterile-filtered solution thereof

[8085] Oral compositions generally include an ined diluent or an edible phaomaceutically acceptable
carrier. They can be enclosed in gelatin capsules or compressed into tablets. For the purpose of oral
therapeutic administration, the active compound can be incorporated with excipients and used in the
form of tablets, troches, or capsules. Oral compositions can also be prepared using a flwid carder for
use as a mouthwash, wherein the compound in the fhuid carrier 1s applied orally and swished and
expectorated or swallowed. Pharmaceatically compatible binding agents, and/or adjuvamt materials
can be wncluded as part of the composition. The tablets, pills, capsules, troches and the like can
contain any of the following ingredients, or compounds of a similar nature: a binder such as
microcrystalline celinlose, gum tragacanth or gelatin; an excipient such as starch or lactose, a
disintegrating agent such as alginic acid, Primogel, or com starch; a fubricant such as magnesium
stearate or Sterotes: a ghidant such as colloidal silicon dioxide; a sweetening agent such as sucrose or
saccharin; or a flavoring agent such as peppernunt, methyl salicylate, or orange flavoring.

{8886} For administration by inbalation, the compounds are delivered in the form of an acrosel spray
from pressured container or dispenser, which contains a suitable propellant, ¢.g., a gas such as carbon
dioxide, or a nebulizer.

[@087Y Systernmic administration can also be by transmucosal or ransdermal means. For transmucosat
or transdermal administration, penctrants appropriate to the barrier to be permeated arc used 1o the
formulation. Such penctrants are generally known in the art. and include, for example, for
ransmucosal administration, detergents, bile salts, and fusidic acid derivatives. Transmucosal

administration can be accomplished through the use of nasal sprays or suppositories. For transdermal
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administration, the active compounds are formulated into ointments, salves, gels, or creams as
generally known in the art.

[6888] The active compounds can be prepared with phareaccutically acceptable carriers that will
protect the compound against rapid climination from the body, such as a controlled release
formulation, including toplants and wicroencapsulated delivery systems. Biodegradable,
biocompatible polymers can be used, such as cthylene viayl acetate, polyanhydrides, pobvelycolic
acid, collagen, polyorthoesters, and polylactic acid. Methods for preparation of such formulations will
be apparent to those skilled in the art. The materials can also be obtained comupwrcially from Alza
Corporation and Nova Pharmaceuticals, Tnc. Lipesomal suspensions (including liposomes targeted to
infected cells with monoclonal antibodics to viral antigens) can also be used as pharmaceutically
accepiable carmers. These can be prepared according to methods known to those skifled in the art, for
cxample, as described in U.S. Pat. No. 4,522 811,

0089 1t is especially advantageous to formulate oral or parenteral compositions in dosage unit form
for case of administration and uniformity of dosage. Dosage unit form as used herein refers to
physically discrete units suited as unitary dosages for the subject o be treated; cach unit confaining a
predetermined quantity of active compound calculated to produce the desired therapeutic effect in
association with the required pharmaceutical carrier. The specification for the dosage umit forms of the
disclosure are dictated by and directly dependent on the unigue characteristics of the active compound
and the particular therapeutic effect to be achieved.

18898] [n therapeutic applications, the dosages of the pharmaccutical compositions used in
accordance with the disclosure vary depending on the agenl, the age, weight, and choical condition of
the recipient patient, and the experience and judgrment of the clinician or practitioner administering
the therapy. among other factors affecting the selected dosage. Generally, the dose should be
sufficient to result in slowing, and preferably regressing, the symptoms of the disease or disorder
disclosed herein and also preferably causing complete regression of the disease or disorder. Dosages
can range from about 0.01 mg/kg per day to about 5000 mg/kg per day. An effective amount of a
phanmacentical agent is that which provides an objectively identifiable improvement as noted by the
clinician or other gualified observer. Improvement in survival and growth indicates regression. As
used herein, the term “dosage cffective manner” refers 1o amount of an active compound 1o produce
the destred biological effect in a subject or cell

(68911 1t is 1o be vadersiood that the pharmacentical compositions can be included 10 a container,
pack, or dispenser together with 1ostructions for admindisiration,

(80923 It 1s to be vanderstood that, for the compounds of the present disclosure being capable of
further forming salts, all of these forms are also conteraplated within the scope of the claimed
disclosure.

(8093} As used herein, the term “pharmaceutically acceptable salts”™ refer to derivatives of the

compounds of the present disclosure wherein the parent compound is modified by making acid or
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base salis thercof. Examples of pharmaceutically acceptable salts include, but are not limited to,
mincral or organic acid salts of basic residues such as anyines, alkali or organic salis of acidic residues
such as carboxylic acuds, and the hike. The pharmaceutically acceptable salts include the conventional
non-toxic salis or the gquatemary amrondunt salis of the parent compound formed, for exarple, from
BOR-EOXIC 1001ganIC oF organic acids. For exampie, such conveptional non-toxic salts include, but are
ot hmited to, those derived from incrgame and organmc acids selected from 2-acetoxybenzoic, 2-
bydroxyethane sulfonic, acetic, ascorbic, benzene sulfonic, benzoic, bicarbonic, carbomic, citric,
edetic, cthane disulfonic, 1,2-cthane salfonic, fomaric, ghicobeptonic, ghiconic, glutamic, glycolic,
elycollvarsanilic, hexyiresorcinic, hy drabarnic, hydrobromic, hydrochlonc, hydroindic,
hvdroxymaleic, hydroxynaphthoic, isethionic, lactic, lactobionic, lanryi sulfonic, maleic, malic,
mandelic, methane sulfonic, napsylic, nitric, oxalic, pamoic, pantothenic, phenylacetic, phosphoric,
polygalacturonic, propionic, salicylic, steanc, subacctic, succimc, sutfamic, sulfanitic, sulfuric, tannic,
tartaric, toluene sulfonic, and the commonly occurring amine acids, e.g., glycine, alanine,
phenyvlialanine, arginine, etc.

80841 Tnsome embodiments, the phaomaceuiically acceptable salt 1s a sodium salt, a potassium salt,
a calciom salt, a magnesium salt, a dicthvlamine sak, a choline salt, a meghimine salt, a benzathine
salt, a tromethamine sali, an anymonia sali, an arginive salt, or a lysioe salt.

88957 Other examples of pharmaceutically acceptable salts include hexanoic acid, cyclopentane
propionic acid, pyrovic acid, malonic acid, 3-(4-hvdroxybenzoylibenzoic acid, cinpamic acid, 4-
chlorobenzenesolfonic acid, 2-naphthalencsulfonic acid, 4-tohuenesulfonic acid, camphorsulfomc
acid, 4-methylbicyclo-{2.2 2} -oct-Z-cne-L-carboxylic acid, 3-phenylpropionic acid, trivnethylacetic
acid, tertiary butylacetic acid, moconic acid, and the like. The present disclosure also encompasses
salts formed when an acidic proton present 1 the parent compound either s replaced by a metal fon,
e.g., an alkali metal ion, an alkaline earth ion, or an aluminum ion; or coordinates with an organic
base such as cthanolamine, dicthanolamine, tricthanolamine, tromethamine, N-methylglucamine, and
the like. Tn the salt form, it is understood that the ratio of the compound 1o the cation or anion of the
salt canbe 11, orany ratio otherthan 1:1, e.g, 3.1, 2:1, 1:2, or 1:3.

[8896] 1t is 1o be understood that all references to pharmaceutically acceptable salts include solvent
addition forms ({solvates) ar crystal forms (polymorphs) as defived herin, of the same salt.

(8897} The compounds, or pharmacceutically acceptable salts thercof, are administerced orally,
nasally, transdermally, pulmonary, inhalationally, buccally, sublingually, intraperitoneally,
subcutancously, intramuscularly, wntravenousty, rectally, intraplenrally, indrathecally and parenterally.
In one embodiment, the compound 1 administered orally. One skilled in the art will recognise the
advantages of certain routes of admimsiration,

[6888] The dosage regimen utilizing the compounds is selected in accordance with a variety of
factors imnclading type, species, age, weight, sex and medical condition of the patient; the severity of

the condition 1o be treated; the route of administration; the renal and hepatic function of the paticnt;
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and the particular compound or salt thereof emploved. An ordinarily skilled physician or vetorinarian
can readily determine and prescribe the effective amount of the drug required fo prevent, counter, or
arrest the progress of the condition. An ordinanly skilled physician or veterinarian can readily
determine and prascribe the effective amount of the drug roquired to countor or arrest the progress of
the condition.

(@899} Techniques for formulation and administration of the disclosed compounds of the disclosure
can be found 1o Remingion: the Science and Practice of Pharmacy, [9th edition, Mack Publishing Ca.,
Easton, PA (1995). In an embodiment, the compounds described beretn. and the pharmaceutically
acceptable salls thereof, are used in pharmaceutical preparations in corgbination with a
pharmaceutically acceptable carrier or diluent. Suitable pharmaceuntically acceptable carriers include
inent solid fillers or diluents and sterile agueous or organic sehutions. The compounds will be present
in such pharmaceutical compositions in amounts sufficient (o provide the desired dosage amount in
the range described berein

181607 All percentages and ratios nused herein, unless otherwise indicated, are by weight. Other
features and advantages of the present disclosure are apparent from the different examples. The
provided examples itlustrate different components and methodology useful in practicing the present
disclosure. The examples do not lunit the claioed disclosure. Based on the present disclosure the
skilled artisan can identify and eraploy other components and methodology useful for practiciog the
present disclosure.

(8183 Inthe svathetic schemes described herein, compounds may be drawn with one particular
configuration for simplicity. Such particular configurations are not to be construed as Hmiting the
disclosure to one or another isomer, taulomer, regioisomer or stergoisomet, nor does 1t exclude
mixtores of isomers, tautomers, regicisonmers or stereoisomers; however, it will be understood that a
given 1somer, tastomer, regioisomer or stereoisomer may have a higher level of activity than another
1soIner, tantomer, regioisomer or stereoisomer.

(81621 All publications and patent documenis cited herein are incorpornated herein by reference as if
cach such publication or document was specifically and mdividually indicated to be incorporated
herein by reference. Citation of publications and patent documents is not intended as an adnussion
that any is pertinent prior axi, nor does it constifuie any admission as to the contents or date of the
same. The twestion baving now been described by way of writien description, those of skill in the ant
will recognize that the nwention cag be practiced 1o a variety of erebodiments and that the foregoing
description and examples below are for purposes of iHustration and not limitation of the claims that
follow.

{8183} As usc herein, the phrase “compound of the disclosure” refers to those compounds which are

disclosed herein, both gencrically and specifically.
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Compounds of the Present Disclosure
[8184] Inone aspect, the present disclosure provides, infer afio, a compound of Formula (1)
2
R% S
R {A\( SN OR
S

T

(1,

or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, stercoisomey, tautomer, isoiopically
Iabeled compound, or prodrug thercof, wherein

A is a 5- to 3-membered monocyclic heterocycloalkyl, wherein the heterocycloatkyl comprises
at least one O ning atom,

R s halogen, (5-Co alkyl, or C1-Co atkoxy:

R?is halogen or U;-Co alkyl;

or Rland R, together with the atoms to which they are attached, form a 3- or 4-membered
carbocyclic ring;

R s -0OH, halogen, C:i-Cs alkyl, or Ci-Cs alkoxy;

X is H, ~OH, halogen, -NH,, ~NH(C-Cs alkyh), -N(Ci-Cs alkyl)s, or C-Cs alkyl; and

RYis H, C1-Ce alkyl, or -C(OYC -Cs alkyl); and

pisGorl,
wherein each instance of alkyl, alk-, or carbocyclic is itndependently substituted with 0, 1, 2, or 3

(F_Qz)p i ‘zsfb

halogen atoms; and when R 1s CL then is not
< -

(8185} To some cmbodiments, the compound of Formala (1) 1s not
or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, stercoisomer, taulomer, isolopically
Iabeled corpound, or prodrog thereof.

[@186] In some embodiments, the compound is of Formula () wherein pis 1, R is C1-Cs alkyl or C1-
s alkoxy; and R* is Cy-Ce alkyl.

(8187} Insome embodiments, A 15 a 5- to 8~-membered monocyclic heterocycloalkyl, wherein the
heterocycloalioyl comprises of at least one O ring atom. In some embodiments, A is a 5- (o 8-
membered monocyclic heterocycloalkyl, wherein the heterocycloalkyl comprises one O ring atom,
[3188] Insome embodiments, A is a S-membered monocyclic heterocycloallyl, wherein the
heterocycloalkyl comprises of at least one O ring atom. In some embodiments, A is a S-menmbered

monocyelic heterocycloalkyl, wherein the heterocyclaalky! comprises one O ring atom.
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(6189 Tn some embodiments, A is a 6-membered monocyclic heterocycloalkyf, wherein the
heterocycloalkyl comprises of at least one O ring atom. In some embodiments, A is a 6-membered
mounocyclic heterocycloalkyl], wherein the heterocycloatkyl coraprises one O ring atom.

{8118 To some cobodiments, A is a 7-merabered ronocyelic heterocycloalkyl, wherein the
heterocycloatkyl comprises of at least one O ring atom. In some embodimenis, A is a 7-membered
monocyclic heterocycloatkyl, whercin the heterccycloalkyl comprises one O ring atom.

(8113} Insome embodiments, A is a B-membered monocyclic beterocycloalkyl, wherein the
heterocycloallyl compnises of at least one O ring atom. In some embodiments, A is a 8-membered
monocyclic heterocycloatkyl, whercin the heterccycloalkyl comprises one O ring atom.

(0112} Insome embodiments, pisOor L

[6113] Insome embodiments, pis 0. In some embodiments, pis 1.

6134} 1nsome embodumnents, R! 18 halogen, Ci-Ce alkyl, or (5-Cs alkoxy, wherein the alkyl or
alkoxy is independently substituted with §, 1, 2, or 3 halogen atoms.

{8115] Insome enmbodiments, R is halogen, Ci-Ce alkyl, or C1-Cs alkoxy, wherein the alkvl or
alkoxy is substitnted with 1, 2, or 3 halogen atoms.

6116] Tnsome embodiraents, R! is halogen, Ci-Cs alkyl, or C1-Cs alkoxy.

[6117] Insome embodiracnts, R is halogen.

[8118f Insome embodiments, R'is ¥, CL, Br or L

[8119] Insome embodiments, R! is F_ In some embodiments, R' is Ch In some embodiments, R' is
Br. In some embodiments, RY s L

[03128] Insome embodiments, R is C-Cs alkyl substituted with 0, 1, 2, or 3 halogen.

[0321] Insome embodiments, RYis C-Cs alkyl substituded with 1, 2, or 3 halogen.

[6122} Insome embodiments, R'is C1-Cs alkyl

{6123 Insome embodiments, R is methyl substituted with 0, 1, 2, or 3 halogen. In some
embodiments, R’ is ethyl substitated with 0, 1, 2, or 3 halogen. n sore ernbodiments, R* is propyl
substituted with €, 1, 2, or 3 halogen. Tn some embodiments, RY is butyl substitated with 0, 1, 2, or 3
balogen. In some embodiments, R' is pentyl substituted with 0, 1, 2, or 3 halogen. In some
embodiments, R' is hexyl substitwied with €, 1, 2, or 3 halogen. In some embodiments, each R is
isopropyl substituted with €, 1, 2, or 3 halogen. In some embodiments, R is iscbutyl substituted with
0, 1, 2, or 3 halogen. In some embodiments, R is isopenty] substituted with 0, 1, 2, or 3 halogen. In
some embodimenis, RUis isohexyl substituted with €, 1, 2, or 3 halogen. In some embodiments, R1is
sechutyl substituted with 0, 1, 2, or 3 halogen. Tn some embodiments, R is secpeaty] substituted with
0, 1, 2, or 3 halogen. In some embodiments, R*is sechexyi substitited with 0, 1, 2, or 3 halogen. Tn
some embodiments, R is tertbuty] substituted with 0, 1, 2, or 3 halogen.

[6124] Insome embodiments, R is methyl substituted with 1, 2, or 3 halogen. In some embodiments,
Rl is ethyl substitited with 1, 2, or 3 halogen. In some embodiments, R! is propy! substituted with 1,

2, or 3 halogen. In some embodiments, R is buty? substituted with 1, 2, or 3 halogen. 1n some

22



WO 2023/183943 PCT/US2023/064967

embodiments, R* is pentyl substituted with 1, 2, or 3 halogen. In some embodiments, B! is hexyl
substituted with 1, 2, or 3 halogen. In some embodiments, cach R’ is isopropy! substituted with 1, 2,
or 3 halogen. In some embodiments, R! is isobuiyl substituted with 1, 2, or 3 halogen. In some
embodiments, R is isopentyl substituted with 1, 2, or 3 halogen. In sone embodiments, R is ischexyl
substituied with 1, 2, or 3 halogen. In some embodiments, R is secbutyl substituted with 1, 2, or 3
halogen. In some embodiments, RY is secpentyi substitated with 1, 2, or 3 halogen. In some
embodiments, R is sechexyl substituted with 1, 2, or 3 halogen. In some embodiments, R is tertbuty]
substituded with 1, 2, or 3 halogen.

[6125] Insome embodiments, R' is methyl In some embodiments, R’ is ethyl. [n some
embodiments, R is propyl. In some embodiments, R is butyl. In some embodiments, R' is pentyl. in
some erpbodiments, R i hexyl In some embodiments, each R is isopropyi. In some embodiments,
R} is isobutyl. {n some embodiments, R is isopentyl. In some embodiments, RUis isohexyl. in some
embodiments, R' is secbutyl. In some embodiments, R' is secpentyl. In some embodiments, R'is
sechexyl, In some embodiments, RYs tertbutyl.

8126} Insome embodiments, R! is C-Cs alkoxy subsituted with 9, 1, 2, or 3 halogen.

16127] Insome embodiments, R is C-Cs alkoxy substituted with 1, 2, or 3 halogen.

[0128] Insome embodiments, R! is C-Cs alkoxy.

[0129] Insome embodirnents, R! is €| alkoxy substituted with ©, 1, 2, or 3 halogen.In some
embodiments, B is C; alkoxy substituted with 0, 1, 2, or 3 halogen. In some embodiments, R is O3
alloxy substituted with 0, 1, 2, or 3 halogen. In some embodiments, R' is Cq alkoxy substitoted with
0, 1, 2, or 3 halogen. In some embodiments, R' is Cs alkoxy substituted with 0, 1, 2, or 3 halogen. In
some embodiments, R is C alkoxy substituted with 0, 1, 2, or 3 halogen.

[6130} Insome embodiments, B! is Cy alkoxy substituted with 1, 2, or 3 halogen. In some
embodiments, R* is C, alkoxy substituted with 1, 2, or 3 halogen. In some embodiments, R* is C;
alkoxy substituted with 1, 2, or 3 halogen. {n some enmbodiments, R' is Cy alkoxy substituted with I,
2, or 3 halogen. Tn some ernbodiments, R* is Cs alkoxy substituted with 1, 2, or 3 halogen. In sore
embodiments, R* is Ce atkoxy substituted with 1, 2, or 3 halogen.

[6131] Insome embodiments, R'is C alkoxy. In some embodunents, R! is  alkoxy. In some
embodiments, R' is s atkoxy. In some embodimenis, R is Cy alkoxy. Tn some erabodiments, RY is Cs
alkoxy. In some embodiments, RY is Cs alkoxy.

(6132} Tn soroe embodiments, R?is halogen or Ci-Cs alky] substituted with €, 1, 2, or 3 halogen.

f 1 Insome embodinents, R? is halogen or C1-Cs alky? substituted with 1, 2, or 3 halogen.

{ 1 Insome embodiments, R? is halogen or C1-Cs atkyl

(6138} 1nsome embodiments, R? is halogen,

] } Insome embodiments, R*is F, C1L Br, or L.

€137} 1nsome embodunents, R% s F. in some embodiments, R? is CL. {n some embodiments, R” is

Br. In some embodiments, R?is 1.
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[6138] Insome embodiments, R* is (1~-Ce alkyl substituted with 8, 1, 2, or 3 halogen,
[6139)

(6140 In some cmbodiments, R* is C1-Cs alkyl

In some cmbodiments, R? is (-Ce atkyl substimnted with 1, 2, or 3 halogen.

[6141] Insome embodiments, R? is methyl substituted with ¢, 1, 2, or 3 halogen. In some
embodiments, R? is ethyl substituted with 0, 1, 2, or 3 halogen. In soroe erabodiments, R? is propyl
substituted with 0, 1, 2, or 3 halogen. In some embodiments, R? is butyl substituted with 0, 1. 2, or 3
halogen. In some embodiments, R is pentyl substituted with 0, 1, 2, or 3 halogen. In some
embodiments, R? is hexyl substitited with 0, 1, 2, or 3 halogen. In some embodiments, R? is isopropyl
substitited with 0, 1, 2, or 3 halogen. In some embodiments, R? is isobuiyl substituted with 0, 1, 2, or
3 halogen. In some embodiments, R? is isopentyl substituted with €, 1, 2, or 3 halogen. In some
embodiments, R?is 1sohexyl substituted with 6, 1, 2, or 3 halogen. In some embodiments, B? is
sechuty! substituted with 0, 1, 2, or 3 halogen In some embodiments, B? is secpentyl substituted with
0, 1, 2, or 3 halogen. In some embodinients, R” is sechexyl substituted with 0, 1, 2, or 3 halogen. In
some embodiments, R? is tertbutyl substitted with 0, 1, 2, or 3 halogen.

8142} Insome embodiments, R? is methyl substituted with 1, 2, or 3 halegen. In some enbodiments,
R? is ethyl substitated with 1, 2, or 3 halogen. In some eobodiments, B? is propyl substituted with 1,
2, or 3 halogen. In some enbodimeants, R? is buty! substituted with 1, 2, or 3 halogen. Insome
embodiments, R?is pentvl substituted with 1, 2, or 3 halogen. In some embodiments, R? is hexyl
substituted with 1, 2, or 3 halogen. In some embodiments, R* i isopropy! substituted with 1, 2, or 3
halogen. In some embodiments, B? is isobuiyl substituted with 1, 2, or 3 halogen. In some
embodiments, R* is isopenty] substituted with 1, 2, or 3 halogen. 1n some embodiments, R? is isohexyl
substituted with 1, 2, or 3 halogen. In some embodiments, R* is secbutyl substituted with 1, 2, 01 3
halogen. [n some embodiments, B? is secpentyi substitnied with 1, 2, or 3 halogen. In some
embodiments, R*is sechexyl substituted with 1, 2, or 3 halogen. in some embodiments, B? i tertbutyl
substituted with 1, 2, or 3 halogen.

[6143] Tn some embodiments, R* is methyl. In some embodiments, R? is ethyl. In some
ermbodiments, R? is propvl. In some embodiments, R? is butyl. Tn some embodiments, R” is pentyl. In
some embodiments, B? is hexyl. In some embodiments, R? is isopropyl. In some embodiments, R? is
isobutyl. In some embodiments, R is isopentyl. In some embodiments, R is ischexyl. In some
embodiments, R? is sechutyl. In some embodiments, R? ig secpentvl. In some embediments, R is
sechexyl. In some embodiments, R? is tertbutyl.

[6144] Insome embodiments, R! and R’ together with the atcras to which they are attached, form a
3- or 4-membered carbocychic ring substituted with 0, 1, 2, or 3 halogen atoms.

[63458] Insome embodiments, R! and R, together with the atoms to which they are attached, form a
3- or 4-membered carbocychic ring substituted with 1, 2, or 3 halogen alors.

(€148} 1nsome emboduments, R! and RY, together with the atoms to which they are attached, form a

3- or 4~membered carbocyclic ring.
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[6147] Insome embodiments, R! and R, together with the atoms to which they are attached, form a
3-membered carbocvelic ring substituted with 0, 1, 2, or 3 halogen atoms.

{6148} In some cmbodiments, R' and R, together with the aicns to which they are atiached, foom a
3-membered carboevelic ring substitnied with 1, 2, or 3 halogen atoms.

[6149] Insome embodiments, R! and R, together with the atcmas to which they are attached, form a
3-membered carbocyclic ring.

[6356] Insome embodiments, R! and R, together with the atoms to which they are attached, form a
4-membered carbocyclic ring substibiied with 0, 1, 2, or 3 halogen atoms.

(€151} Insome embodiments, R and R®, together with the atoms to which they are attached, forma
4-membered carbocyclic ring substitited with 1, 2, or 3 halogen atoms.

[6152] Insome embodiments, R and RY, together with the atoms to which they are attached, form a
4-membered carbocyclic ring.

[8153] Insome embodirnents, pis 1 and each of R’ and R” is independentty Cr-Cs atkyl or Cr-Cs
haloalkyl. In some embodiments, p is 1 and each of R! and R* is independently C-Cs atkyl or Ci-Cs
haloalkyl, wherein R! and R* are atiached o the same carbon atom on Ring A,

(6134} Tnsome embodiraents, pis 1 and each of R! and R? is methyl. In some embodiments, pis 1
and each of R! and R? is methy], wherein R and R? are attached 1o the same carbon atom on Ring A,
(6135} Tnsome embodireents, RY is -OH, halogen, Ci-Cs alkyl, or £1-Cs alkoxy, wherein the alky] or
atkoxy is independently substituted with 0, 1, 2, or 3 halogen.

16136 (nsome embodiments, RY is -OH, halogen, Ci-Cs atkyl, or C1-Cs alkoxy, wherein the alkyl or
atkoxy is substinsted with £, 2, or 3 halogen.

[0387] Insome embodiments, R is -OH, halogen, C:-Cs alkyl, or C1-Cs alkoxy.

[8138] Insome embodiments, R is -OH.

[6189] (nsome embodiments, B is halogen.

{6166 Tn some cmbodiments, RY is Br. In some emboedinments, RY is CL. Tn some embodiments, RY is
F. In sone embodimenis, R is L

[G151] In some embodiments, R is not halogen,

[6162] Insome embodiments, R is C)-Cq alkyl or C)-Cs alkoxy.

(6183} In some cmbodiments, RY is $i-Ce alky! substituted with 0, 1, 2, or 3 halozen.

[G184] Insome embodiments, R is Ci-Ce atkyl substitnted with 1, 2, or 3 halogen.

[6165] 1o some embodiments, R is C-Ce atkyl.

[6166] Insome embodiments, R is methyl substituted with ¢, 1, 2, or 3 halogen. In some
embodiments, R3 is ethyl substitted with 9, 1, 2, or 3 halogen. in sore ersbodiments, R is propyl
substituted with 0, 1, 2, or 3 halogen. In some embodiments, R® is butyl substituted with 0, 1. 2, or 3
halogen. In some erbodiments, R is pentyl substituted with 0, 1, 2, or 3 halogen. In some
embodiments, B3 is hexyl substiteted with 0, 1, 2, or 3 halogen. In some embodiments, B°is isopropyl

substituted with €, 1, 2. or 3 halogen. In some embodiments, R? is isobutyl substitted with 0, 1, 2, or
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3 halogen. In some embodiments, R” independently is isopenty! substituted with 0, 1, 2, or 3 halogen.
In some embodiments, RY is ischexy! substituted with ©, 1, 2, or 3 halogen. In some embodiments, R®
is sechutyl substituted with 0, 1, 2, or 3 halogen. In some embodiments, R is secpenty! substituted
with 0, 1, 2, or 3 halogen. In some embodiments, R is sechexy] substitated with 0, 1, 2, or 3 halogen.
In some embodiments, R? is tertbutyl substituted with 0, 1, 2, or 3 halogen.

6167} 1n some embodiments, R® is methyl substituted with 1, 2, or 3 halogen. In some erabodiments,
R? is ethyl substituted with 1, 2, or 3 halogen. In some embodiments, R is propyl substituted with 1,
2, or 3 halogen. In seme embodiments, R® is buty? substituted with 1, 2, or 3 halogen. 1n some
embodiments, R’ is pentyl substitited with 1, 2, or 3 halogen. In some embodiments, B is hexyl
substituted with 1, 2, or 3 halogen. In some embodiments, R is isopropy! substituted with £, 2, or 3
halogen. In some embodiments, R? is isobutyl substitted with 1, 2, or 3 halogen. In some
embodiments, R? independently is isopentyl substituted with 1, 2, or 3 halogen. In some
entbodiments, R? is isohexyl substituted with 1, 2, or 3 halogen. Tn some embodiments, R* is sechbutyl
substituted with 1, 2, or 3 halogen. In some embodiments, B2 is secpentyl substituted with 1, 2, or 3
halogen. In some embodiments, R? is sechexvl substitoted with 1, 2, or 3 halogen. In some
embodiments, B3 is tertbuty] substituted with 1, 2, or 3 halogen.

[6168] Tnsome embodiraents, RY is methyl. In some crobodiments, R is ethyl. In some
embodiments, B3 is propyl. In some embodiments, R® is butyl. Tn some erabodiments, R is pentyl. In
some embodiments, RY i hexyl In some embodiments, R is isopropyl. In some embodiments, R g
isobutyl In some embodiments, R? independently is isopentyl In some embodiments, R is isohexyl.
In some embodiments, B is secbutyl In some embodiments, R is secpentyl. In some embodiments,
F2 is sechexyl. In some embodiments, R is tertbotyl.

[8169] Insome embodiments, R® is (1-Cs atkoxy substituted with 0, 1, 2, or 3 halogen.

[8378] (nsome embodiments, B is C-Co atkoxy substituted with 1, 2, or 3 halogen.

[8171] Tn some embodiments, R” is {1~Cs atkoxy.

[8372] Insome embodiments, R’ is methoxy substituted with ¢, 1, 2, or 3 halogen. In some
ermbodiments, R” is cthoxy substituted with 0, 1, 2, or 3 halogen. In some embodiments, B’ is propoxy
substituted with 0, 1, 2, or 3 halogen. In some cmbodiments, RY is butoxy substituted with 0, 1, 2, 013
balogen. In some embodiments, R is pentoxy substituted with 6, 1, 2, or 3 balogen. In some
embodiments, R¥ is hexoxy substituted with 0, 1, 2, or 3 halogen,

[G173] Tn sorne embodiments, R is methoxy substituted with 1, 2, or 3 halogen. Insome
embodiments, RY is ethoxy substituted with 1, 2, or 3 halogen. In some erabodiments, R is propoxy
substituted with 1, 2, or 3 halogen. In some embodiments, R is butoxy substituted with 1, 2, or 3
halogen. In some embodiments, R’ is pentoxy substituted with 1, 2, or 3 halogen. In seme
eribodiments, RY is hexoxy substituted with 1, 2, or 3 halogen.

(€174} 1nsome emboduments, R% is methoxy. In some embodiments, R is ethoxy. In some

embodiments, R? is propoxy. In some embodiments, R is butoxy. In some embodiments, R 1s
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pentoxy. in some embodiments, B is hexoxy.

[617%] Insome embodiments, R’ is Cl, methyl, -CFy, -CHF,, or -OCHF,.

[8176] 1o some embodiments, R° is -CF;, ~CHF, or -OCHF.,.

[6177] Insome embodiments, R® is -CF;. In sone embodiments, R? is -CHF». In some embodinments,
R?ig -OCHF,.

(@178} In some cmbodiments, X is H, ~OH, halogen, -NH,, -NEH{(C-Cs alkyly, -N{C-Cs alkyl), or
CiCs alloyl

(8179} In some cmbodiments, X is <OH, halogen, -NH,, -NH{C-Cs alkyl), ~N(C-Ce alkyl),, or Ci-Cs
alkyl.

(0180} Insome embodiments, X is H.
[6181] Insome embodiments, X is halogen.
(8182} Insome embodiments, Xis Br, CLF or L

(81831 Insome embodiments, X is Br. In some embodiments, X is CL. In some embodiments, Xis F.
In some cnibodiments, X is L

3184} Tnsome embodiments, X is -OH.

{BI85] Insome embodiments, X is -NH:. In some cmbodiments, X is -NH(C-Cs alkyl),

(8186} Insome embodiments, X is -NH(C: alkyl). In some embodiments, X s -NH{C; alky}

some embodiments, X is ~-NH{C; alkyl). To seme erabodiments, X is -NH{C, alkvl). In some
embodiments, X is -NH{C: alkyl). In sone embodiments, X 15 ~-NH{Cs alkyl).

IB1H7] Insome embodiments, X is -N{C1-Cs atkylh.

[B188] Insome embodiments, X is -N(Cy alkyl). In some embodiments, X 18 -N(C; alkyvly. Insome
embodimenis, X 15 -N{(; alkyl}:. In sonx embodiments, X 1s -N{(, atkyl). In some embodiments, X
15 ~N{Cs alky ). In some embodiments, X 15 ~N{Ts atky.

(8189 Insome embodiments, X 15 C;-Cs alkvl

[8196f Tn some embodiments, X is methyl. In some embodimerds, X is ethyl. In some embodiments,
X is propyl. In some embodiments, X is butyl. In some embodiments, X is pentyl. In some
embodiments, X is hexyl. In some embodiments, each X is isopropyl. In some embodimerds, X is
isobuiyl. In some embodiments, X is isopentyl. 1o some embodiments, X is ischexyl. In some
embodiments, X is secbutyl. In some embodiments, X is secpentyl In sone sobodirenis, Xis
sechexyl. Ie some embodiments, Xis tertbutyl

(8191} Josome cbodiments, X is Hor F.

[6192] Insome embodiments, R* is H, C-Cs alkyl, Co-Ce alkenyl, Cr-Cs alkynyl, or -CEOXC-Ce
alkyh).

(6183} 1 some embodiments, R* is C1-Cg alkvl, Co-Cs alkenyl, C-Cs alkynyl, or -C{ONC1-Cs alky D),
(6194} Insome embodiments, R*is H.

(€195} 1nsome embodiments, R 15 C1-Ce alkyl

t

$198] Insome embodiments, R* is methyl. In somne embodiments, RY is ethyl. In some
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embodiments, R? is propyl. In sone embodiments, R* is butyl. In some erbodiments, R? is pentyl. In
some embodiments, B is hexyl. In some embodiments, cach R? is isopropyl. In some embodiments,
R*is iscbutyl. In some embodiments, R is isopenivl. In some embodiments, R* is isobexy]. In some
embodiments, R? is sechutyl. In some embodiments, R* is secpentvl. In some embadiments, RY is
sechexyl. In some embodiments, R? is tertbutyl,

(6197} 1 some embodiments, R* is -COWC-Cs alkyl).

[6198] Insome embodiments, R* is ~-C(ONCy alkyD). In some embodiments, R* is -C{ONC, alkyl). In
some embodiments, R* is -C(OW s alkyl). In some embodiments, R* is -C(O ¥ Cy alkyl). In some
embodiments, R* is -C(OXCs alkyl). In some embodiments, B* is -C(OW(Ce alkyl).

(0189} Insome embodiments, cach instance of alkyl, atk-, or carbocyclic is independently substituted
with 0, 1, 2, or 3 halogen atoms.

(6286} 1nsome embodiments, cach instance of alkyl is substituted with 0, 1, 2, or 3 halogen atoms.
{82811 Insome embodimaonts, cach instance of alk- is substituted with 0, 1, 2, or 3 halogen atoms.
182821 Insome embodimaonts, cach instance of carbocyclic is substituted with 0, 1, 2, or 3 halogen
atoms.

182831 Incertain embodiments, the phenyl ring system of formula (a):

ORA

’Sg RS
| X
== RS s
{(a) is of formula:
OR? ORY
X A
RS {a~1), R {a-2}), or X R® {a~3),

wherein X is halogen or C1-Cs alkyl, e.g., -F, -1, or -CHs. In certain embodiments, R? is hydrogen. In

certain embodiments, RY is halogen, Ci-Cs atkyl, or C-Cs alkoxy, e.g., -C1, -CHF,, -CF,, -CHs, or -
OCHF,.

{8284} In certain embodiments, the amine ring system of forawla (b):

&

N = % %
) T BT
(b} 1s of the formula: {b-1}, {b-2), O (b-3), or
%
L
\ {b-4).

[8285] In cortain embodiments, the amioe ring svstem of formmnla:
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,,irz \/j;g_
O\’ {(h~8}, or Q\/ (b-%).

(0288} In some embodiments, the compound of Formala (1) is of Forrmda (I-a) or (B-B):

R {(I-b), ora
pharmaceutically acceptable salt, solvate, clathrate, hydrate, stereoisomer, {avtomer,
isotopically fabeled compound, or prodrug thereot, In cortain embodiments, the phenyl nng
system of formula (a) is of formula {a-1}, (&-2), or {8-3), wherein X is hydrogen, halogen or
Ci-Ce alkyl, ez, -H, -F, -Cl, or -CHs . In certain embodiments, R* is hyvdrogen. Tn certain
embodiments, R® is halogen, C1-Ce alkyl, or C1-Cs alkoxy, e g., -Cl, -CHF,, -CFs, -CHs, or -
OCHF,. In certain embodiments, R? is C1-Ce alkyl or C1-Co alkoxy, e g, -CHF, -CFs, -CHa,
or -3CHF,. In certain embodiments, R is C1-Cs alkyl, e.g., ~-CHF,, -CFs, or -CHs. In certain
embodiments, the amine ring system of formula (b) is of formula (b-13. In certain
embodiments, R! is -CH; and R? 1s -CH;.
(6287} 1o some embodiments, the compound of Formula () is of Fonmda (I¥-a), (1-h), or ({-¢):

R2 , R? E N
RILRY SN ORS R»;{*W NN o

% | i A i

//LWX
J X

3
R by, or

ZT
Z

R2 M
y { WM N OR?
R A i
) i " X
[ |
J UL,

i {(ii-¢), or a pharmaceutically acceptable salt, solvaie, clathrate,
hvdrate, stereoisomer, tautomer, isotopically labeled compound, or prodrug thereof In certain
embodiments, X is halogen or C1-Cs alkyl, e.g.. -F, -Cl, or -CHs. In certain embodiments, R?
is hydrogen. In certain embodiments, R is halogen, C1-Cs alkyl. or C1-Cs alkoxy, e.g., -Cl, -

CHF3, -CF5, -CHa, or -OCHF,. In certain embodiments, R? 1s C-Co alkyl or C5-C alkoxy,
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e.g., -CHF;, -CFs, -CHs, or -OCHF,. In certain embodiments, R? is C-Co alkyl, e g, -CHF,, -
CFs, or -CHy. In certain embodiments, the amine ring system of formula (b} i3 of formula (b-
1}. In certain embodiments, R’ is -CH: and R? 15 -CHa.

182881 Insome embodimonts, the compound of Formula (1) is of Formula (Ii-d), (f-¢), or (J1-f):

R2 H

) (ii-e), or

R?H
RI. @jﬂ‘N\wa OR!
gepe
l PR , ‘ ,

{I1-f), or a pharmacecutically acceptable salt, solvate, clathrate,
hvdrate, stercoisomer, tautomer, isotopically labeled compound, or prodrug thereof. In certain
embodiments, X is halogen or C1-Cs alkyl, e.g.. -F, -Cl, or -CHz. In certain embodiments, R?
is hydrogen. In certain embodiments, R is halogen, C1-Cs alkyl. or C1-Cs alkoxy, e.g., -Cl, -
CHF3, -CF5, -CHa, or -OCHF,. In certain embodiments, R? 1s C-Co alkyl or C5-C alkoxy,
e.g., -CHF;, -CFs, -CHs, or -OCHF,. In certain embodiments, R? is C-Co alkyl, e g, -CHF,, -
CFs, or -CHy. In certain embodiments, the amine ring system of formula (b} i3 of formula (b-
1}. In certain embodiments, R' is -CHs and R® is -CHa.

{82891 Insome embodiments, the compound of Formula (1) is of Forowla (T-a), (AH-b), or (TH-¢):

R? N

ATy
&

R4,

R%y
&

R“%
o4

{H{i-¢), or a pharmaceutically acceptable salt, solvate,
clathrate, hydrate, sterecisomer, tautomer, isotopically labeled compound, or prodrug thereot,
wherein m is an integer from 0 to 2 and n 1s an integer from 1 to 2.

(8218} 1o some cmbodiments of Formula ({-a), (EHE-B), or (¢}, mis 0, §, 01 2.
(82131} In some cmbodiments of Formula (M-a), (E8E-b), or (¢}, mis L or 2.
(8212} 1nsome embodiments of Formuda (F¥-a), (B88-B), or (B¥i-¢}, m is 0. In some embodiments, m

is 1. In some embodiments, mis 2.
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(8213} In some embodiments of Formula (1fi-a), (BEE-b), or (Bfi¢), nis 0, 1, or 2.

(8214} In some embodiments of Formula (1l-a), (BIE-h), or (Bii~¢c), nis 1 or 2.

[8215] 1o some cmbodiments of Formula (1-a), (F8E-b), or (JEi~¢), 0 is 0. In some crabodiments, o
is 1. In some cmbodiments, nis 2.

(8216} In some cmbodimerds of Formula (H-a), (B8E-b), or (Bff-¢), when one of mand nis 6, the
oticrofmandnis 1 or 2.

(82173 In some crbodiments of Formula (M-a), (E88-8), or (flf-¢), when onc of mand nis G, the
oticrofmandnis 1.

(8218} Insome embodiments of Formula (TH-a), (BE8-B), or (fl¥-¢), when onc of mand nis 0, the
otherof mand nis 2.

(6219} Incertain embodiments of Formula (1-a), (J1E8-h), or (1110}, the phenyl ring system of

formula {a) is of formula (a-1), (a~2), or {2-3), wherein X s hydrogen, halogen or C-Cs alkyl, e.g,,
H, -F, -C1, or -CHs. In ceriain embodiments, R* is hydmgen. In ceriain enbodiments, R? is halogen,
C-Cs alkyl, or C-Cs alkoxy, ez, -Cl, -CHF,, -CF5, -CHa, or -OCHF:. In cortain embodiments, RY is
Ci-Ce atkyl or i-Ce alkoxy, e.g., -CHF:, -CFs, -CHs, or -OCHF:. In certain embodiments, R is C-Cs
alkyl, e.g., -CHF, -CFa, or -CHa. In cerain enbodiments, RY is -CH; and R? is -CHa,

(82201 Insome embodiments, the compound of Formwla (T) is of Fornwmla (HE-4), (Eff-e), or (FIE-f)

2.
1 (R H
R N

R (Ht-e), or

R (J11-5), or a pharmaceutically acceptable salt, solvate, clathrate,
hydrate, sterecisomer, tavtomer, isotopically labeled compound, or prodrug thereof, wherein
m 15 an integer from O to 2 and v is an integer from 1 1o 2.

8223} Incertain embodiments of Formoula (J5i-4), (18-e). or (185-), the phenyl ring system of
formula (a) is of forraula (a-1), (a-2), or (8-3), wherein X is hydrogen, halogen or C-Cs alkyl e g, -
H, -F, -1, or -CH:. In certain embodiments, R* is hydrogen. In certain embodiments, R? is halogen,
(1-Ce alkyl, or C1-Cs alkoxy, e.g., -ClL ~CHF,, -CFs, -CHs, or -OCHF,. In certain embodiments, R is
C1-Ce alkyl or Ci-Ce alkoxy, e.g., -CHE,, -CFy, -CH;, or -OCHF,. In certain embodiments, R is C1-Cs
allyl, e.g., -CHF,, -CF, or -CH;. In certain embodiments, R* is -CHs and R? is -CH; (whenp = 1). In
certain embodiments, R! is -CH; and R? is absent {(whenp = 0).

[8222) Insome embodiments, the compound of Formuda (I) is of Formula (IV-a), (BV-b), or JV-¢):
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clathrate, hvdrate, stereoisomer, tautomer, isotopically labeled compound, or prodrug thereof.
In certain embodiments, the phenyl ring system of formma {a) is of formula {(a-1}, (a-2}, or
{a-3}, wherem X is hvdrogen, halogen or Ci~Cs atkyi, e g, -H, -F, -Cl, or -CHs. In certain
embodiments, R* is hvdrogen. In certain embodiments, R® is halogen, C1-Cs alkyl, or Ci-Co
atkoxy, e.g., -Cl, -CHF,, -CF,, -CH;, or -0CHF:. In certain embodiments, R’ is C-Cs alkyl
or C1-Cs alkoxy, e.g., -CHF;, -CF, -CHs, or -OCHF,. In certain embodiments, B 15 C1-Ce
atkvl, e.g . -CHF,, -CFs, or -CH;. In certain embodiments, R' is -CH; and R? is -CH;.

[8223] In somo embodiments, the compound of Formula (¥) ig of Formula (IV-al), dV-b1), or V-

¢l

" {(IV-b1), or

R? (IV-¢1}, or a pharmaceutically acceptable salt, solvate,
clathrate, hvdrate, stereoisomer, tautomer, isotopically labeled compound, or prodrug thereof.
In certain emvboduments, the phenyl ring system of foromula {a} is of formula {a-1}, {(a-2}, or
{a-3), wherem X s hydrogen, halogen or Ci-Cs alkyvi, e.g., -H, -F, -Cl, or ~-CHs. In certain
embodiments, R* is hyvdrogen. In certain embodiments, R° is halogen, C1-Ce alkyl, or Ci-Co
atkoxy, e.g., -Cl, -CHF,, -CF,, -CH;, or -0CHF:. In certain embodiments, R’ is C-Cs alkyl
or C1-Cs alkoxy, e.g., -CHF;, -CF, -CHs, or -OCHF,. In certain embodiments, B 15 C1-Ce
atkyl, e.g, -CHF,, -CF;, o7 -CHs.

(8224} In some embodiments, the compound of Formula (1) is of Formula (V-a), (V-b), or (V-¢):
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a3
R (v-b), or

(V-¢), or a pharmaceutically acceptable salt, solvate, clathrate,

hydrate, sterecisomer, tautomer, isotopically labeled compound, or prodrug thercof

[B225] Insome embodiments, the compound of Formula (I) 15 of Formula (V-8"), (V-b"), or (¥V-¢"}:
R H

clathrate, hydrate, sterecisomer, tautomer, isotopically labeled compound, or prodrug thereof.
In certain embodiments, the phenyl ring system of formula {a) is of formula {a-1), (a-2}, or
{a-3), whergin X i1s hydrogen, halogen or Ui-Ce alkyl, e g, -H, -F, -CL, or -CHj3. In certain
embodiments, R? is halogen, C-Ce alkyl, or C1-Ce alkoxy. e g.. -Cl, -CHF:, -CFs, -CHs, or -
OCHF,. In certain embodiments, B is C1-Co alkyl or C1-Co alkoxy, e. g, -CHE,, -CFs, -CH:,
or -OCHTF,. In certain embodiments, R is C1-Ce alkyl, e.g., ~-CHF;, -CF3, or -CHz. In certain
embodiments, R! is -CH; and R? 1s -CH;.

(6226} 1o some embodiments, the compound of Formnla (1) 1s of Formda (Vi-a), (VI-b), (Vi-¢),

Vi), (VEI-¢), (VIH), (Vi-g), or (Vi-h):

R (vib),
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’ {(Vi-h} ora
phammaceutically acceptable salt, solvaie, clathrate, hydrate, stercoisomer, fautomer,
wsotopically labeled compound, or prodrug thereof. In certain embodiments, the phenyl ring
sysiem of formuda (a} 1s of formuda {a-1), (2-2}, or {(&-3), wherein X 1s hydrogen, halogen or
Ci-Ce alkyl, e.g., -H, -F, -CI, or -CH;. In certain embodiments, R*is hvdrogen. In certain
embodiments, RY is halogen, Ci-Cs alkyl, or C1-Cs alkoxy, e.g., -C1, -CHF,, -CFs, -CHa, or -
OCHF,. In certain embodiments, R is C1-Co alkyl or C1-Cs alkoxy, e.g., -CHF,, -CFs, -CH;,
or -OCHF,. In certain embodiments, R is C-Cs alkyl, e.g., -CHF;, -CF+, or -CHs. In cerfain
embodiments, R! is ~-CH; and R? is -CHs.

{82271 1o some cmbodimergs, the compound of Formula () (s of Foroula (VEal), (ViR (Vi-el),

(VI-d1), (VI-e1), (VE1), (VE-gl), or (VE-BI):

O

R (VEb,

/R3

(VI-cl), T (VIdY),
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(£

R

{(Vihi) ora
phamaceutically acceptable salt, solvate, clathreate, hydrate, stereoisomer, tautomer,
isotopically labeled compound, or prodrug thercof. In certain embodiments, the phenyl ring
sysiem of formula {a) is of formuda {a-1), (a-2}, or {&-3), wherein X 15 hydrogen, halogen or
C1-Co alkyl, e.g. -H, -F, -Ci, or -CH;. In certain embodiments, R*is hydrogen. In certain
embodiments, R is halogen, C1-Cs alkyi, or C1-Cs alkoxy. e.g.. -Cl, -CHF,, -CFs, -CHa, or -
OCHF,. In certain embodiments, R 1s C1-Co alkyl or C1-Cs alkoxy, e. g, -CHF, -CFa, -CHs,
or -0CHF,. In certain embodiments, R* is C1-Cq alkyl, e.g., -CHF,, -CFs, or -CHs.

(6228} Insome embodiments, the compound is selected from a compound described in Table 1, ora
pharmaceutically acceptable salt, solvate, clathrate, hydrate, stereoisomer, tantomer, isofopically
labeled conpound, or prodrug thereof.

162291 Insome embodimonts, the compound is selected from a compound described in Table 1, ora
pharmaceutically acceptable salt thereof.

182301 Insome embodimonts, the compound is selected from a compound described in Table 1, ora
solvate thereof.

8231} Insome embodiments, the compound is selected from a compound described 1n Table 1, ora
clathmte thereof.

8232} Insome embodiments, the compound 1s selected from a compound described in Table 1, ora
hydrate thereof.

(8333 Insomc embodiments, the compound is selected from a compound described 1p Table 1, ora
stercoisomer thereof.

(8234} Insome embodiments, the compound 1s selected from a compound described in Table 1, ora
tantomer thereof.

[B235] Insome embodiments, the compound is selected from a compound described in Table 1, oran
isotopically labeled compound thereof,

[6236] Tn some embodiments, the compound is selected from a compound described in Tabie 1, ora
prodrug thereof.

[82371 1o some cmbodimends, the compound is selected from a compound described in Table 1.
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Stereochemistry which has been arbitradly assigned is signified with an Asterix (¥).

Table 1.

Cmpd. No. Compound Name/Structure
i H
N_ N ,
\’T SN OH
<o) N
1 [
(R)-5~chloro~-2-(4~((4 4-dimethy Hetrahvdrofuran-3-yamino)pyrido| 3,4~
dipvndazin-1-yHphenol
1A
S-chloro-2-{4~{{4,4-dimethyltctrabydrofuran-3-y Damino)pyridoi3.4-
dlpyridazin-i-vhphenol
1B*

Gl
(8)-5-chloro-2-(4-((4.4-dimethy letrahy drofuran-3-yhamino ypyrido3,4-
dipyndazin-1-yhphenol

~
O
.
“/

S~(difluoromethv)-2~(4~(2-(methoxy-d3)-2-
methvipropyhaminoypvrido|3,4-dlpyridazin-1 -vphenol
H

~F cl
(R)-5-chloro-2-(4-((3 3 -dimethyltctrahydro-2 H-pyvran-4-
vhaminojpyrde{3,4-djoyridazin-1-v1phenol
/ H
; N - N oH
& | i
34

J

S~chiore-2-(4-((3,3 -dimethylictrahydro-2H-pyran-4-
vhaming)pvride[3.4-dpvridazin-1-viiphenol
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Table 1.
Cmpd. No. Compound Name/Structure
/
4
O
3*
Cl
(8})-5-chloro-2-(4~((3,3~-dumethyitetrahy dro-2H-pyran-4-
vhaminojpyvudo{3 4-dipyridazin-1-yhiphenol
H
Y5

il
{(S)-5~chloro-2-(4-((2 2-dimethylicirahydro-2H-pyran-4-
yi)anuno)pvndo{% 4-dipvridazin-1-vhiphenol

4A \(]

5-chioro-2-(4-((2,2 -dimethvitetraby dro-2H-pyrarn-4-
yvhaminoypyade|3 4-djpyndazio-{-vlphenol
H

4B+

{R)-5-chloro-2-(4-((2 2 -dimethyvltetrahydro-2 H-pyran-4-
yhamino)pyvrido{3 4-@& {pyridazin~1-vljphenol

e

2-{4-{(5 S-dimethyltetrabydrofuran-3-vDaminoe)pyrido{3,4-d{pyridazin-
-yD-3-methviphenol
H

\gj"‘w i Nen om
i\g\:‘// . =

5
{R)-2-(4~((5,3-dimethyltetrahydrofaran-3-vDaminoypyndo{3 4~
dipyndarin-1-vl)-3-methyiphenol
3B

{82 -{4-((5,5-dimethyltetrahydrofuran-3-yhamine pyrido{ 3,4~
dipyndarin-1-vl)-3-methyiphenol
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Table 1.
Cmpd. No. Compound Name/Structure

GA
2-{4~{({4-methylmorpholin-2 ~yDimethy aminoypyridoe| 3. 4-d]pyridazin-
1~y D-S-(tritluoromethvhiphenol
6*
(S§3-2-(4-(({4-racthylonorpholin-2 -vDmethy Damino)pyridof3 4~
dipvridazin-1-v-5-{trifluoromethyhphenol
0
-~ N \\/J '
oB*

CFj

R)-2-(4-({(4-methyimorpholin-2-yimethyDavunoypynda3 4~
dlpyridazin-1-vD)-5-(taflucromethyhphenol
H

N_N
d ;
‘ Ay

7

~F NFTN0CHE,

S-(difluorometboxy)-2-(4-((5, S~-dimethyHetrahydrofumn-3-
vhaminoypyado]3 4-dlpyadazie--vhpbenol

N w
“%\T‘* < SN OH
i P
- o
v N
~F FFNOOHF,

{F)-5~{difhuoromethoxy »2~(4-{(5,5-dimethy ketrahv drofuran-3-~
vhamino)pyndo]3 4-dpynidazin-1-vhphenol

H
N

g

SFNOOHE,

{8)-5~(difhworomethoxy)~2 -(4-({5.5-dimethy Hetrahy drofuran-3-
yvhaminowvndo|3 4-djpyridazin-1-vlphenol
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Table 1.
Cmpd. No. Compound Name/Structure
H
Ny \/ \“N
\/

b INg

2-(4-{(6 6-dimethylietrahydro-2 H-pyran-| —yl yamino)ypyrido{3,4-
dipyridazin-1-y1)-3~-methylphenol
H

M OH
= i N
e

10%*
{8)-2-{(4-((6,6-dimethy Hetrahydro-2 H-py ran-3-yBarminagypyrido[3,4-
}pwridazim —yi) -S-methviphenoct
10B*
F3-2-(4-{(6.6-dimethy iieimhx dro- ZH-pwan 3=y 1)&1111110 Ypyrido[3,4-
dipyridazin-1-y1)-5-methviphencl
1A

2-{4-{(2,2~chmethy lictraby dro-2H-pyran-4-yDamincpyrdo]3,4-
dipyridazin-1-vH-S-(trifluoromethyhphenol

!{
\E/T'\‘ E/\‘\; OH
~ 2
C
e CF;

(8)~2-(4-~((2 2 -dimethy Hetrahyvdro-2 H-pyran-4-yDamino)pyrido[3,4-
dipyridazin-1-y 1) S-(influoromethyDphenol

ES)

(B)-2-(4-((2,2-dimethylictrahydro-2 H-pyran- ~V]}‘mnnmpw1dob 4-
dipyridazin~-1-y1)-5-GrflucromethyDphenol
-

11B*

6-{4~((5,5-dimethvltetrabydeoforan-3-yhamine)pvrido]3,4-dipyridazin-
1=y D-2-flporo-3-methyiphenot

39



WO 2023/183943 PCT/US2023/064967

Table 1.
Cmpd. No. C mnpﬂund Mame/Structure
01

‘\-/
(B-6-(4-((5,5-dimethyvltetrahy drofuran-3-vhamino)pyvudo{3,4-
dlpvridazin-1-y 1‘9 2-fluoro-3-methyiphencl

7‘\ Ny
125+ \{ /\rﬁ

{(S3-6-{4~((5,5-dimecthylterahvdrofuran-3 -y hamino ypyrido]3.4-
dipvridazin-1-v1])-2-fluoro-3-methyiphenol

13A
2-(4-{(3 3-dimethyltetrabydro-2 H-pyran-4-yDamno)pyrido{3.4-
dipyridazin-1-y-5-methyiphencl
13B*
(B)-2-(4-((3,3-dimethvltctrahydro-2 H-pyran-4-yDaminojpyrido} 3,4-
dipvridazin-1-vD-5-methyliphenol
ﬁ/&” H
13% ~ 0

{8)-2~(4~((3,3~dimethyltetrahydro-2 H-pyran-4~yhHamino)pyrido{3,4-
dipvridazin-1-v1)-5-methyiphenol

H
,}:T/A\/N /N¢N OM

Lo
14A o ,\J B
L S

2-{4-{(2,2~chethylictraby dro-2H-pyran-4-yDaminopyado3,4-
dipyndazin-{-vD-3-methyiphenot
.

14B*

(R)-2-(4~((2,2~dimethyltctrahydro-2H-pyvran-d~-vaminopyridof3 .4~
dipyridazin-1-y1)-3~-methylphenol
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Table 1.
Cmpd. No. Compound Name/Structure

(4%

(S)-2-(4~((2 2 -dimethy lietrahydro-2 H-pyran-4-vamino jpyrdo{3,4-
dipyndazin-1-yi)-5~-methyipheno!

CF,
24443, 3~dimethyltctmabydro-2H-pyran-4-yDamino jpyrido|3,4-
dipyridazin~-1-y1)-5-GrflucromethyDphenol

15%

(83-2-{4~((3,.3-dimethy Hetrahy dro-2 H-pyran-4-vhamino jpy ado| 3,4~
dipvridazin-1-v-S-{trifluoromethyhphenol

158* ,
FeE,

(F)-2-(4-((3.3-dimethvltetrahy dro-2H-py tan-4-yDaminoypyrido} 3,4~
dipyridazin-1-yD-3-(inflocromethy hphenol
H

O

NJ\"/’*’:

T6A
CF,H
S-(difhuoromethyl}-2-(4-((2, 2-dimethyletrahy dro-2H-py ran-4-
vhaming)pyrido[3,4-d{pyridazin-1-vljphenol
i.

kSl
. 1

(R)-5-{diflporomethy )2 -(4~((2,2-dimethyltetrahydro-2 H-pyran-4-
vhamino)pyndo]3 4-dpynidazin-1-vhphenol

H
N_ N
Ag/\r“ OH
\.// /J\\L
SN

i6B*

16*

(8)-5~(difluoromethy)-2-(4-((2,2-dimethy lietrabhydro-2H-pyran-4-
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Table 1.
Cmpd. No. Compound Name/Structure
vhaminepyrido{3,4~d{pyridazin-1-y Hphenol
H
N

CF,H
S-{diftasromethy}-2-(4-((3,3-dimethyltetrabydro-2H-pyran-4-
yvhaminoypyade|3 4-djpyndazio-{-vlphenol
H
N

OH

GF,H
{8)-3-(difhuoromethyD}-2-(4-((3.3-dimethy ltetrahy dro-2H-pyran-4-
vhamino)pyrido{3,4~d|pyridazin~-1-vphenol

H

e
17B*

(R)-5-(difluoromethy1}-2-(4~(3 3 -dimethyletrahydro-2 H-pyran-4-
vhaminopvrido{3.4-d{pvridazin-1-vliphenol

H

N

188

Ci

5-chloro-2~(4-{(3-methyltetrabhydro-2H-pyran-4-yamino)pyrido| 3,4~
dipvadazin-1-vyhphenol

OH
Q.

N
S-chioro-2-(4-(((35,4R }-3-methyltctrahydro-2H-pyran-4-

vhaming)pvride[3.4-dpvridazin-1-viiphenol
R

18A*

18%* f
N g,

S-chloro-2-{4-({(3R,41)-3-methy lietrahvdro-2H-pyran-4-
yvhaminoypyade|3 4-djpyndazio-{-vlphenol
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Table 1.
Cmpd. No. Compound Name/Structure

N w
P
& i P i
180> e T
/ cl

5-chloro-2~(4~({(3R,4S)-3~methyvltctmhvdro-2H-pyran-4-~
vhaminojpyvudo{3 4-dipyridazin-1-yhiphenol

H
AN
18D* e h!f

2

5~chloro-2-{4~({(35.45)-3-methylietrahy dro-2H-pvran-4-
vhaming)pvride[3.4-dpvridazin-1-viiphenol
H

L]
ek
10A
CF,
2-{4-({d-oxaspire]2 4theptan-6-yhamino)pyride{3 4-dlpyridazin-1-v1)-
S-(tnfluoromethyDphenol
19p*
CF
(S)2-(4~{(4-oxaspire{2 4theplan-o-yhamino)pyrdo{3.4-djpyndazin-1-
-5+ mﬁuorometh\ Dphenol
19*
CF 4
R)-2-(4-((4-0 xaspnmﬁz 4] hﬁpmn»éw Damino)pyride|3,4-djpyridazin-1-
vh-3-(rifluoromethy Uphenol
20A
CFaH
S-{diftuoromethyl)-2-(4~{(6,6-dimethyltetrahy dro-2 H-pyran-3-
vhamino)pyrido|3,4~d|pyridazin-1 -y hphenol
H
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Table 1.

Cmpd. No. Compound Name/Structure
(F-5-{diftuorormethy }-2-(4-{{6, 6-dimethylictrahy dro-2 H-pyran-3-
vhaminepyrido{3,4~d{pyridazin-1-y Hphenol

H

20%

CF,H
(8)-S-(diflocromethy j-2-{4-({6,6-dimecthyitctrabydro-2H-pyran-3-
vhaminopvndo {3 4-djpyridazin-1-vlphenol

H

2MA h;
L =

2-{4-{(5 S-dimethyltetrahydrofuran-3-vDamino)pyrido{3,4-d jpyridazin-
1~y [)-3-flaoro-S~-methyviphenol

21*

2-{4-(((R3-3 S-dimethvitetrahy drofuran-3-vhaminojpyrido{3,4-
dipvridazin-1-v])-3-fluoro-5-methyiphenol

21B*

2-(4-(({5)~5,5-dimethyletrahydrofuran-3-vDaminopyndo[ 3,4~
dipyridazin~1-y)-3-fluore-5-methyviphenol

OH

)
v
>

FeE,

2-(4~((2,2-dimethyitetrabydeoforan-3-yhamine)pyrido{3,4-dipyridazin-
-vh-S-{triflnoromethvhphencl

228

(§3-2-{4-((2.2-dimethylicirahydrofuran-3-yhamino bpy ridof 3.4~
dipyridazin-1-yD-5-(tlnflocromethy DHphenol
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Table 1.
Cmpd. No. Compound Name/Structure

H
CTX
_Jm?,
N CF4

(R)-2-{4~((2,2-dimethylictrahydrofaran-3~vDamino)pyrido{3 4-
dipyridazin~-1-y1)-5-GrflucromethyDphenol
H

22%

Ot

b2
[
b

i
~F CHF,

S-{diffuoromethy )-2-(4-((5,5-dimethy Hetrabydrofuran-3-
vhaming)pvride[3.4-dpvridazin-1-viiphenol
A

o)
4
*

CHF,
(R-5-(diffaorcrnethyii-2-(4-((3,5-dimethyltetrahy drofuran-3-
vhamino ypvndol3 4-dlpyndazin-1-vDpbenol

H

\[\‘I N\
) . OH
—d

i)
i CHF,

(S¥3-5-{diffapromethyl}-2-(4-({5,5-dimethy lteteaby drofuran-3-
vhaminoypyrido{3,4~d|pyridazin~-1-vhphenol

[8238} To some eombodiments, the compound is a pharmaceutically acceptable salt of a compound
described in Table 1.

[8239] Insome embodiments, the compound is a prodrag of a compound described 1n Table L
[#2404] 1o some ermbodiments, the compound 15 an isotopic derivative of any one of the compounds
described in Table 1, or a prodrug or pharmaceutically acceptable salt thereof,

{6243} Insome embodiments, the compound is an isotopic derivative of any one of the compounds
described in Table 1, or a pharmaceutically acceptable salt thereof,

(6242} Insome embodiments, the compound is an isotopic derivative of a prodrug of any one of the
compounds described in Table 1, or a pharmaceutically acceptable salt thercof

162431 Insome embodiments, the compound is an isotopic derivative of any one of the compounds
described in Table 1.

102441 Insome embodimonts, the compound is selected from a compound described in Table 2, ora
pharmaceutically acceptable salt, solvate, clatheate, hvdrate, storenisomer, tantomer, isciopically

labeled conpound, or prodmg theveof,
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[8245] In some embodiments, the compound is selected from a compound described in Table 2, or a
pharmacentically accoptable sali thercof,

[6246] 1o some embodinents, the compound is selected from a compound described in Tabie 2, ora
solvate thereod.

{8247} 1o some cmbodimergs, the compound is selected from a compound described inTable 2, or a
clathrale thereof.

{8248} In some cmbodiments, the compound is selected from a compound described in Table 2, ora
hydrate thereof.

(6249} Insome embodiments, the compound is selected from a compound described in Table 2, ora
sterecisomer thereof,

16256] In some embodiments, the compound is selected from a compound described in Table 2, ora
tautomer thereof.

(82511 Insome embodimonts, the compound is selected from a compound described in Table 2, oran
isotopically labeled compound thereof.

82521 Tnsome embodiments, the compound is selected from a compound described in Table 2, ora
prodrug thereof.

82531 Insome embodiments, the compound is selected from a compound described 1n Table 2.
Stereochenustry which bas been arbitrartdly assigned is sigpified with an Asteriy (*).

Table 2.
Capd. No. Compound Name/Stractore

24%

2-{4-({{R)-5,5-dimethyvlictrahydrofaran-3~vDamino)pyrido{3 4-
dipvridazin-1-vD-3,5-dimethylphenol
H

\N N\ i
>@~\ \.T N OH

24B* r\q

2-{4~{({8)-3,5dimethyltetrahydrofuran-3-yLamino ypyrido]3.4-
dipyridazin-1-y1)-3 S-dimethyiphenol
g

N_ N

25A%

Cl
S-chioro-2-(4-(({2R_4R)-2~-methylictrabhydro-2H-pyran-4-
yhamino)pyvrido{3,4-d{pyridazin-1-vliphenol

46



WO 2023/183943 PCT/US2023/064967

Table 2.
Cmpd. No. Compound Name/Structure
H
25R*
S-chloro-2-(4-({(28.45)-2-methy lietrahy dro-2H-pyran-4-
vhamineypyrido{3,4-d{pyridazin-1-y Hphenol
25C*
S-chioro-2~4~({{25,.4R)-2-methyvitetrabydro-2H-pyran-4-
vhaminojpyade{3, 4-dlpyndazin-I-vhphenol
H
25D%

5-chlor-2-(4-({{ZR 45}-2-methyltetrabydro-2H-pyran-4-
vhaminopvndo[3.4-djpyridazin-1-vDphenol
H

:yijwﬁN\fN“N OH
o
26% E

3~chioro-2-{4~({({R)-3,5-dimethyletrahy drofuran-3-y Damino)pyride|3,4-
dipvridazin-1-vD-5-methyliphenol

NN
R

I
i M
26B¥ QX\T/ B

~FF oy s

3-chloro-2-{(4-(((8)-5,5-dimethylictrabydrofuran-3-yhamino)pyrido{3 4~
dipyndazis-1-v1)-5-methyiphenol

[6254] In some embodiments, the compound is a pharmaceuntically acceptable salt of a compound
described in Table 2.

{8255} In some cmbodiments, the compound is a prodrugz of a compound described 1o Table 2.

(8256} To some cobodiments, the compound is an isatopic derivative of any one of the compounds
described 1o Table 2, or a prodrug or phammaceutically acceptable salt thercof.

(6257 1o some embodiments, the compound is an isolopic derivative of any one of the compounds
described 1o Table 2, or a pharmaceutically acceptable salt thereof.

{6238} In some cmbodiments, the compound is an isatopic derivative of a prodrag of any one of the

compounds described in Table 2, or a pharmaceutically acceptable salt thereof.
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(82591 In some embodiments, the compound is an isotopic derivative of any one of the compounds
deseribed in Table 2.
[6268] 1o some aspects, the present disclosure provides a compound being an isotopic derivative
{¢.z., isotopically labeled compound) of any one of the compounds of the Formulac disclosed herein
{82611 In ancther aspect, the present disclosure provides, inter afia, compounds selected from

(R)-5-chlore-2-(4-({(4.4-dimethy letrahydrofiran-3-yBaminoypynide3 4-djpyridazip-1 -
yhphenol;

3-(diftuoromethy -2 -(4-{(2-{methoxy-d3 }-2-methy lpropyhamino)pyride[3,4-dfpyridazin-1 -
yiphenol;

(R)~5-chloro-2-(4~((3,3~dimethy ltetrahydro-2H-pyran-¢ -v)aminopyrido| 3 4-djpyndazin-1-
yiphenol;

(8)-5-chloro-2-(4-((2,2-dimethy ltetrahy dro~-2H-pyran-4-vy Damino)pyridof3 4 -d|pyridazin-1 -
yhphenol;

(R3-2-(4-{(5,5-dimethyvltetrahy drofuran-3-v Damino)pyrido|3, 4-dipyrdazin-1-y1}-5-
methyiphenol; and

{(8)-2~¢4~({{4-methylmorpholin-2-yhmethy Damino)pyridof 3,4 -d]pyridazin-1 -y 1) -5-
(riflucromethy Dphenol.
82621 In som embodiments, the compound is (R)-5-chioro-2-(4-((4 4-dimethvltctrabydrofuran-3-
vhamino)pyride{3,4-d{pyridazin-1 -y phenol.
18263f In some cmbodiments, the compound s S-(difluoromethy}-2-(4-((2-(rmethoxy -d3)-2-
methylpropyDamino)pyrido[3,4-dlpyridazin-1-yphenol.
[8264] [nsome embodiments, the corapound is (R)-3-chloro-2-(4-((3,3-dimethyltetrabydro-2H-pyran-
4y hamino)pyndo{ 3, 4-dipyndazin-1-vlphenol.
[B268] Insome embodiments, the compound is {5)-5-chloro-2-(4~((2,2-dimethy ltetrahy dro-2H-pyran-
4y hamino)pyndo] 3, 4-dipyridazin-1-vlphenol.
[8266] In some cmbodiments, the compound 15 (R)-2-(4-((5,5-dimethvhctrahvdrofuran-3-
vhaminojpyndo|3,4-dipyridazin-1-vi}-S-methviphenol.
8367 In  some  ombodiments, the compound i (8)2-(d~((4~methyimorpholin-2-
yhmethyDamioo)pyridoi3 4-djpyridazin- 1-v1-S-{triflucromethyiphenal.
(8268} To some embodiments, the compaound is a pharmaceutically acceptable salt of any one of the
compaunds descabed hercin
{82691 1o some aspocts, the present disclosure provides a compound being an isctopic dertvative
{also referred to herein as an isotopically labeled compound) of any one of the compounds of the
Formulae disclosed hercin.
[6270] In some embodiments, the compound is an isotopic derivative of any one of the compounds
described herein and prodrugs and pharmaceutically acceptable salts thereof

(6271} Insome embodiments, the compound is an isotopic derivative of any one of the compounds
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described herein and pharmacentically accoptable salis thereof

(82721 In some embodiments, the compound is an isoiopic derivative of anwy one of prodrugs of the
compounds described berein and pbaomaceutically acceptable salts thercof.

{8273} To some cobodiments, the compound is an isatopic derivative of any one of the compounds
described herein.

(@274} It 15 understood that the isotopic denvative can be prepared using any of a variety of art-
recognized lechniques. For example, the isotopic denvative can generally be prepared by carrying out
the procedures disclosed in the Schemes and/or 1n the Examples described berein, by substituting an
isotopically labeled reagent for a non-isotopically labeled reagent.

(6275} Insome embodiments, the isotopic derivative is a deuterium labeled compound.

(6278} Insome embodiments, the isotopic derivative 1s a deutertum labeled compound of any one of
the compounds of the Formulae disclosed herein.

182771 The term “isotopic derivative”, as used herein, refers to a derivative of a compound in which
one or mote atoms are isotopically enriched or labeled. For example, an isotopic derivative of a
compound disclosed herein is isotopically enriched with regard 1o, or labeled with, one or more
1sotopes as compared to the comresponding disclosed componad. In some embaodiments, the isoiopic
derivative is eoriched with regard to, or labeled with, one or more atoms selected from 2H, BC, ¥,
BN, B0, 280, TP, and 3*8. In some embodiments, the isotopic derivative is a deuterium labeled
cormpound (Le., being enriched with *H with regard to one or more atoms thereof). In some
embodiments, the compound is a *F labeled compound. In some embodiments, the compound is a 1
labeled compound, a ™1 labeled compound, a '*°1 labeled compound, a 1 labeled compound, a P
labeled compound, a ™1 labeled compound, or any combination thereof. In some embodiments, the
conmpound is a 28 labeled compound, a ™$ labeled compound, a ©% labeled compound, a *°8 labeled
compound, or any combination thereof.

(6278} 1t is understood that the %, W[ 124, #9191 34 W99, 383G, S and/or *S labeled
compound, can be prepared using any of a variety of art-recognized techniques. For example, the
deuternum fabeled compound can generally be prepared by carrying out the procedures disclosed in
the Schemes and/or in the Examples described berein, by substituting a '8F, 171, #5129, B B9y
328348, ¥5G, and/or *°S labeled reagent for a non-isotope labeled reagent.

[8279F A corapound of the invention or a pharpwaceutically acceptable salt or solvate thereof that
contains ane or more of the aforementioned 185, 1237, 1297, 135], 1291 By 135 328 34 338 and ¢S
atora(s) is within the scope of the nvention. Further, substitution with isotope (e.g., 18F, 121, 1297, 127,
19y 131y 13%p %rg MG IS and/or 3°S) may afford certain therapentic advantages resulting from greater
metabolic stability, e.g.. increased in vivo half-life or reduced dosage requircments.

[6288] For the avoidance of doubt it is {0 be understood that, where in this specification a group is
gualified by “described herein”, the said group encompasses the first occurning and broadest

definition as well as each and all of the particular definitions for that group.
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[8281] A suitable pharmaceutically acceptable salt of a compound of the disclosure is, for oxample,
an acid-addition sait of a compound of the disclosure which is sufficiently basic, for example, an
acid-addition salt with, for example, an inorgasic or organic acid. for example hydrochloric,
hydrobromic, sulfuric, phosphoric, trflucroacetic, formic, citric methane sulfonate or maleic acid. Tn
addition, a suitable pharmaceutically acceptable salt of a compound of the disclosure which is
sufficiently acidic is an alkali metal salt, for example a sodivin or potassiarn salt, an alkaline carth
metal salt, for exaraple a calciurm or magnesiam salt, an arpmontum salt or a salt with an organic base
which affords a pharmacentically accepiable cation, for example a salt with methylamine.
dimethviamine, dicthvlamine, trimethylamine, piperidine. morpholine or tris-(2-hydroxyethyDamine.
(0282} It will be understood that the compounds of any one of the Formulac disclosed hercin and any
pharmaceutically acceptable salts thereof, comprise stercoisomers, mixtures of stereoisomers,
polvmorphs of all isomeric forms of said compounds.

(82831 Insome embodimonts, the compound of Formula (1) is not:

}w o

\

! \y \5”\(:

S-chloro-2-(4-({4,4-dimethy Hetrahy drofuran-3-v1) &mmo)pyrid@{},4-d]pyridazin-
1-vDphenol;

S-chloro-2-(4-((3.3-dimethyhetrahy dro-2H-pyran-4 -y Baminepyrido{3,4-
dipyridazin-1-y hphenol;

H
M/N\TNQN i

RN

4A i
r\J\J/f; i

5~chloro-2-{4-((2,2 -dimethy letrabydro-2H-pyran-4-yllamino))pyado{ 3,4~
dipyridazin--vhphenol; or
H

2-{4-((5,5~cimethyltetraby drofuran-3-y Daminoypyridof3.4-dlpyridazin-1-y1)-5-
methyiphenol,
or a pharmaceutically acceptable sali, solvate, clathrate, hydrate, stercoisomer, tautomer, isotopically

labeled compound, or prodrug thereof,

[8284] As used herein, the ferm “isomernsm” means compounds that have identical molecular
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formulac but differ in the sequence of bonding of their atoms or in the arrangement of their atoms in
space. Isomers that differ in the arrangement of their atoms in space are termed “stereoisomers.”
Sterecisomers that arc not orirror images of ong another are teomed “diasterenisomers,” and
storeoisomets that are nonesuperimposable mirror toages of cach other are termed “cnantiomers” or
sometimes optical isoroers. A mixture coptaining equal arnounts of individual enantiomeric forms of
opposite chirality is termed a “racemic mixture”

{8285} As used herein, the torm “chiral center” refers to a carbon atom bonded to four nonidentical
substitients.

[60286] As used hercin, the term “chiral isomer” means a compound with at least one chiral center.
Compounds with more than one chiral center may exist either as an individual diastercomeroras a
mixture of digstercomers, termed “diastereomeric mixture.” When one chiral cenfer 16 present, 4
sterecisomer may be characterized by the absolute configuration (R or 8) of that cliral center.
Absolute configuration refers to the arrangement in space of the substituents attached to the chiral
center. The substituents atiached to the chiral center under consideration arc ranked in accordance
with the Sequence Rule of Cabn, Ingold and Prelog. (Cahn et al, Angew. Chem. Intor. Edit. 1966, 5,
385; errata 511; Cabneet al,, Angew. Chem. 1966, 78, 413, Cahn and Ingold, 1. Chem. Soc. 1951
(London), 612; Cahn ot al., Experientia 1956, 12, 81; Cabn, J. Cheony Educ. 1964, 41, 116).

{82871 As used herein, the torm “geometnc isomer” means the diastereomers that owe their existence
to hindered rotation about double bonds or a cycloatkyl linker (e.g.. L.3~cyclobutyl). These
configurations are differentiated in their names by the prefixes cis and trans, or Z and E, which
wdicale that the groups arc on the same or opposite side of the double bond in the molecule according
to the Cahp-Ingold-Prelog nules.

[BI88] 1tis to be understoond that the compounds of the present disclosure may be depicted as
different chiral isomers or geometnc isomers. It is also to be understood that when compounds have
charal isomeric or geometric isomeric forms, alf isomeric forms are intended to be included in the
scope of the present disclosure, and the naming of the compounds does not exclude any isomeric
forms, it being understood that not all isomers may have the same level of activity.

[BI8Y] 1t isto be understood that the structures and other compounds discussed in this disclosure
include all atropic isomers thereof 1t is also to be understood that not all atropic isomers may bave the
same level of activity.

[B290¢] Asused herein, the torm “tamtomer” is one of two or more steuctural isomers that exist in
cquihibrivm and is readily converted from one isomeric form 1o another. This conversion resalis in the
formal migration of a hydrogen atom accompanied by a switch of adjacent conjugated doublke bonds.
Tautomers exist as a mixture of a tagtomeric set in solution. In sohitions where tautomenzation is
possible, a chemical equilibrium of the taviomers will be reached. The exact ratio of the tantomers
depends on several factors, including temperature, sobvent and pH. The concept of tautomers that are

interconvertible by tautomerizations is calied tantomensm. OfF the various types of tautomerism that
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are possible, two are commonly observed. In keto-cnol tautomerism a simultancous shift of elecirons
and a hydrogen atom occurs. Ring-chain fautomerism arises as a result of the aldehyde group (-+CHO)
in a sugar chain roolecule reacting with one of the bydroxy groups (-OH) 1n the same mnlecule to give
it a cvelic (ring-shaped) form as exhibited by glucese.

[8291} 1t is 1o be undersiood that the compounds of the present disclosure may be depicted as
different tastomers. {t should also be understood that when compounds have tantomeric forms, all
tautoreric forms are intended (o be included in the scope of the present disclosare, and the naming of
the compounds doees not exclude any tautomer form. It will be understood that certain tautomers may
have a lugher level of activity than others.

(0282} Compounds that have the same molecular formula but differ in the nature or sequence of
bonding of thetr atoms or the arrangement of their atoms in space are {ermed “isomers.” Isomers that
differ in the arrangement of their atoms in space are termed “sterecisomers” Stereoisomers that arce
not mirror images of one another are termed “diastereomers” and those that are non~superimposable
mirror images of each other are tormed “enantiomers.” When a compound has an asvnumnetric center,
for example, it is bonded to four different groups. a pair of cnantiomers is possible. An enantiomer
can be charactenzed by the absclute configuration of its asymumetric conter and is descobed by the
R-and S-sequencing rules of Cahn and Peelog, or by the manner 1o which the molecule woiates the
plans of polanized light and designated as dextrorotatory ot levorotatory {1.e., as (+) or (-}-isomers
respoctively). A chiral compound can ¢xist as etther individual enantiomer or as a mixiure thereofl A
ruxture containing equal proportions of the enanticmers is called a “racemic mixture”

[8293§ The compounds of this disclosure may possess one or more asymnetric centers; such
compounds can therefore be produced as individual (R)- or (8)-sterecisomers or as mixtures thereof,
Unless indicated otherwise, the description or naming of a particular compound in the specification
and claims 18 intended to include both individual cnantiomers and mixtures, racennc or otherwise,
thereof. The methods for the determination of stereochermusiry and the scparation of stercoisomers are
well-known in the art (see discussion in Chapter 4 of “Advanced Organic Chemistry”, 4th edition J.
March, John Wiley and Sons, New York, 2001), for example by synthesis from optically active
starting materials or by resolation of a racemic form. Some of the compounds of the disclosure may
have geometric isomeric conters (E- and Z- isomers). It is to be understood that the prosent disclosure
cnconpasses all optical, diastercoisomers and goometric isomers and mixtures thereof that possess
inflammasome iohibitory activity.

{6294} 1t is 10 be understood that the compounds of any Forawla described berein include the
compounnds themselves, as well as their salis, and their solvates, if applicable. A salt, for example, can
be formed between an anion and a posttively charged group (.8, amino) on a substitited componnd
disclosed herein. Suitable anmions include chlonde, bromide, 1odide, sulfate, bisulfate, sulfamate,
nitrate, phosphate, citrate, methancsulfonate, trifluoroacetate, ghitamate, gluocuronate, ghutarate,

malate, maleate, succinate, fumarate, tartrate, tosylate, salicylate, lactate, naphthalencsulfonate, and
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acetate {¢.g., trifluorcacetats).

[8395] Asused herein, the term “pharmaceutically acceptable anion™ refers o an anion suitable for
forming a pharmaceutically acceptable salt. Likewise, a salt can also be formed between a cation and
a negatively charged group (e.g., carboxylate) on a substituted compound disclosed berein. Suitable
cations include sodinm fon, potassium 1on, magnesium ion, calohim ion, and an armmonium cation
such as tetramethylammonivg 1on or diethylamine ion. The substitited compounds disclosed herein
also inchide those salts containing quaternary nitrogen atoms,

(8286} It 1s to be understood that the compounds of the present disclosure, for example, the salts of
the compounds, can exist in either hvdrated or unhydrated (the anhvdrous) form or as selvates with
other solvent molecules. Nonliniting examples of hydrates include monohvdrates, dihydrates, ete.
Nonhmiting examples of solvates include ethanol solvates, acetone solvates, ete.

(62977 As used herein, the term “solvate” means solvent addition forms that contain either
stoichiometric or non-stoichiometric amounts of solvent. Some compounds have a fendency fo tiap a
fixed molar ratio of solvent molecules in the crystalline solid state. thus fornuing a solvate. [ the
solvent is water the solvate formed is a hydrate; and if the solvent is alcobol, the solvate formed is an
alcoholate. Hydrates are formed by the combination of one or more molecules of water with one
molecule of the substance in which the water retains i1ts molecular state as H20.

[B298] As used herein, the teem “analog” refers to a chemical corapound that is structurally similar to
another but differs slightly 10 composition (as 1n the replacement of one atora by an atom of a
different clement or in the presence of a particular functional group, or the replacement of one
fanctional group by ancther functional group). Thaus, an analog {s a compound that is similar or
corpparable in function and appearance. but not 1o strocture or ongin to the reference compound.
[B299] As used herein, the term “derivative” refers to compounds that have a common core stracture
and are substituted with various groups as described herein.

F8380] 1t is also to be understood that certain componnds of any onc of the Formulae disclosed herein
may exist in solvated as well as unsolvated forms such as, for example, hydrated forms. A suitable
pharmacentically acceptable solvate is, for example, a hyvdrate such as hemi~hydrate, a mono-hydrate,
a di~hvdrate or a tri-hydrate. It is to be understood that the disclosure encompasses all such solvated
forms that possess inflammasome inhibitory activity.

[8381} It 1s also to be understood that certain compaounds of anv one of the Formulae disclosed herein
may exhibit polymarphism, and that the disclosure encompasses ali such forms, or mixtures thereof,
which possess inflammasooic inhibitory activity. It is generally known that crystalline materials may
be analyzed using conventional techoiques such as X-Ray Powder Diffraction analysis, Differential
Scanning Calonmetry, Thermal Gravimetnic Analysis, Diffuse Reflectance Infrared Founer
Transform (DRIFT) spectioscopy, Near Infrared (INIR) speciroscopy, solution and/or solid state
nucicar magnetic resonance spectroscopy. The water content of such crystalline materials may be

determined by Karl Fischer analvsis.
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(83621 Compounds of any one of the Formulac disclosed herein may exist in a number of differcnt
tantomeric forms and references to include all such forms. For the avoidance of doubt, where g
compound can exist in ane of several tautomeric forms, and only one is specifically described or
shown, all others are nevertheless embraced by Formula (). Examples of tantomerc forms include
keto-, enol-, and ¢nclate-forms, as in, for oxammple, the following tawtorenc patrs: keto/enol
{illpstrated below), imine/enamine, amide/imino alcohol, amidine/armdine, nitroso/oxime,
thinketone/enethiol, and mitro/aci-nitro.

H

i O “ OH = [0}
S S, (N ot = Vgme

E AN e N M e AN

keto enol anolate

{8383} The compounds of any onc of the Formulae disclosed hercin may be administered in the form
of a prodoug which is broken down in the hurnan or animal body to release a compound of the
disclosure. A prodrug may be used to alter the physical properties and/or the pharmacokinetic
properties of a compound of the disclosure. A prodmug can be formed when the componnd of the
disclosure contains a saitable group or substituent to which a property -roodifying group can be
attached. Examples of prodrugs include derivatives containing in vivo cleavable alkyl or acyl
substituients at the cster or amide group in any one of the Formaulae disclosed hercin.

{6384} Accordingly, the present disclosure includes those compounds of any one of the Formmlac
disclosed herein as defined hereinbefore when made available by organic synthesis and when made
available within the human or animal body by way of cleavage of a prodrug thereof. Accordingly, the
present disclosnre includes those compounds of any one of the Formulae disclosed herein that are
produced by organic svanthetic means and also such compounds that are produced in the himan or
animal body by way of metabolism of a precursor compound, that is a compound of any one of the
Formmulae disclosed herein may be a synthetically-produced compound or a metabolically -produced
compound.

[B8385§ A suitable phanmaceutically acceptable prodmug of a corpound of any one of the Formulae
disclosed herein is one that is based on reasonable medical judgment as being suitable for
adrmmistration to the human or animal body without sndesirable pharmacological activities and
without undue toxicity, Various forms of prodrag have been described, for example in the following
documenis: ay Methods in Enzymology, Vol. 42, p. 309-396, edited by K. Widder, ¢t al. (Acadermc
Press, 1985); b) Design of Pro-drugs, cdited by H. Bundgaard, (Elsevier, 1985); ¢) A Textbook of
Drug Design and Development, edited by Krogsgaard-Larsen and H. Bundgaard, Chapter 5 "Design
and Application of Pro-drugs,” by H. Bundgaard p. 113-191 (1991); dy H. Bundgaard, Advanced
Drug Delivery Reviews, 8, 1-38 (1992); ¢) H. Bundgaard, et al., Journal of Pharmaccutical Sciences,
77,285 (1988); ) N. Kakeya, ¢t al., Chen, Pharm. Bull, 32, 692 (1984); g} T. Higuchi and V. Stelia,

“Pro-Drugs as Novel Delivery Systems,” A.C.5. Symposium Series, Volume 14; and k) E. Roche
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{editor), "Bioreversible Carders in Drug Design,” Pergamon Press, 1987,

[8366] A smitable pharmaceutically aceeptable prodiug of a compound of any one of the Formulae
disclosed herein that possesses a hydroxy group s, for example, an in vive cleavable cster or ether
thereof, Anin vive cleavable ester or cther of a compound of any one of the Formulac disclosed
berein containing a hvdroxy group is, for example, a pharmaceutically acceptable ester ot ether which
is cleaved in the hurman or animal body to produce the parent hydroxy compound. Surtable
pharmaceutically acceptable ester forming groups for a hydroxy group include inorganic csters such
as phosphate esters (including phosphoramidic cyclic esters). Further switable pharmacentically
acceptable ester forming groups for a hydroxy group inchide Ci-Crp allkanoy] groups such as acetyvl,
benzovl, phenylacetyl and substituted benzovl and phenylacetyl groups, Ti~Cro alkoxycarbonyl
groups such as ethoxycarbonyl, N,N-(C;-Cs alkyi}.carbamoyl, 2-dialkylaminoacety! and 2~
carboxyacetyl groups. Examples of ring substituents on the phenviacetyl and benzoyl groups include
aminomethyl, N-alkyviaminomethyl, N N-dialkylaminometly}, morpholinomethyl, piperazin-~1-
yvimethyl and 4-(C:~Cy alkvDpiperazin-1-ylmethyl. Suitable pharmaceutically acceptable cther
forming groups for a hydroxy group include ci-acvloxyalkyl groups such as acetoxymethyvl and
pivatovioxymethyl groups.

(8387} A suitable pharmaceutically acceptable prodrug of a compound of any one of the Formaulac
disclosed herein that possesses a catboxy group is, for example, an in vive cleavable amide thereof,
for example an amide formed with an amine such as ammoma, a Ci~ alkylamine sach as
methylamine, a (C-Cs alkyl)-amine such as dimethylamine, N-gthyl-N-methylamice or
diethylamine, a Ci-Cy alkoxy~Co-Cs alkyvlamine such as 2~methoxyethyvlamine, a phenyl-Ci-Cy
alkylamine such as benzylamine and amino acids such as glyvcine or an ester thereof.

{8388 A suitable pharmaceutically acceptable prodrug of a compound of any one of the Forowlae
disclosed herein that possesses an amino group is, for exaraple, an in vivo cleavable amide denvative
thereof. Suifable pharmaceutically acceptable amides from an amino group include, for example an
amide formed with C-Cs alkanov! groups such as an acetyl, benzovl, pherwlacety! and substituted
benzoyl and phenylacetyl groups. Exaraples of ring substituents on the phenviacety! and benzoyl
groups include aminomethyl, N-atkylamisomethyl, N N-dialkylaminomethyl, morphohoomethyl,
piperazin-i-vimethy] and 4-(C;-Cy alkyhpiperazin- L-ylmethyl

(8389 The in vive effects of a compound of any one of the Formulae disclosed herein may be
exerted in part by onc or more metabolites that are formed within the human or animal body after
admnistration of a compound of any one of the Formalae disclosed herein. As stated hercinbefore,
the in vive effects of a compound of any one of the Formulae disclosed herein may also be exerted by
way of metabolism of a precursor compound {a prodmg).

[8318] A suitable gencral route for the preparation of a compound of the application is using
Protocel A and can be described in Scheme § herein.

Scheme 1
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{83131} Examples presented herein, unless otherwise stated, are synthesized according to the gencral

procedute presented in Scheme 1.

(8312} Step ong involves an SxAr reaction between an amine (3) and an aryi dichloride (i), to

provide the target chioroaryl intermediate (381). Step two involves cross-coupling between

intermediate (38 and the desired boronic acids or boronates (iv), optionally followed by deprotection

of an alkyl ether {e.g., a methyl ether) on the phenyl ring, to generate the desired compound (v).

Aming (), arvl dichloride (i), and boronic acid or boronate (iv) are either commercially available or

known in the chemical hiterature, unless otherwise indicated.

183131 Another suitable general route for the preparation of a compound of the instant disclosure is

using Proiocol B in Scheme 2 herein.
o
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[8314] Step One involves opening comoercially avadable 3.4-pyridinedicathoxylic acid anbydode
(vil} with a Grignacd reagent to obtain carboxyhic acid (viii). Step two features chiorination, then

condensation with bydmzice to furoish pyridazinol (ix). Step three then involves agother chionnation

56



WO 2023/183943 PCT/US2023/064967

to furnish kev indermediate (x), which in turn may be engaged in step four as a an SNAr reaction with
an amine (i) to form arzaphthalazines (xi}. Step five then featres a methyl ether deprotection then

provides analogs (xii}.

Biological Assays

(@315} Compounds designed, selected and/or optimized by methods described above and herein,
once produced, can be characterized using a varcty of assays known to those skilled in the ast to
determne whether the compounds have biological activity. For example, the molecules can be
characterized by conventional assays, including buot not lumited to those assays described below, to
deterrmne whether they have a predicted activity, binding activity and/or binding specificity.

(6318} Furthermore, igh-thronghput screening can be used o speed up analysis using such assays.
As a result, it can be possible to rapidly screen the molecules described herein for activity, using
techmiques known in the art. General methodologies for performing high-throughput screening are
described, for example, in Deviin (1998) High Throughput Screening, Marcel Delker; and U S,
Patent No. 5,763,263, High-throughput assays can use one o7 more different assay techniques
1ochuding, but not Bmited to, those described below.

I8317F Vauous in vifre ot in vive biological assavs are may be suitable for detecting the effect of the
compounds of the present disclosure. These in vifro or in vive biological assavs cae include, but are
not Himited 1o, enzymatic activity assays, clectrophorctic mobility shift assays, wepottor gene assays, in
vitro cell viability assays, binding assays, cellular assays (cell lines. primary cells and whole blood),
in vitro cell viability assayvs, as well as assays for determining NLRP3 potency, unbouond clearance,
solubitily, permeability, metabolic stability (e.g., 10 hepatocytes), and CYP mhibition and time-
dependent inhibition (TD1) assays {(e.g., for de-risking potential adverse in vivo drug-drug
mteractions).

8318 Tn some embodiments, the biclogical assay is descuibed i the Examples, Assay Meathods
section. In some embodiments, the Assay Merhods section refers to Example 12

{8319 For example, insome embodimnents, the compounds of the instant disciosure may be {esied
for their luman~-NLEP3 inhibition activity nsing known procedures, such as the methodology reporied
in Coll et ol Nat Med. (2015) 21(3):248-255. Sce also the Exanples, Assay Methods section. In some
crabodiments, the compounds of the instant disclosure may be tested for their human NLREP3 potency
psing known procedures. Sec, e.g., the buman whole blood NLRP3 assay described 1o the Assay
Method scction of the Examples. In some embedirments, the compounds of the instant disclosure may
further be tested for brain penetrance. Sce, e.g., the kp and kpu,u NLRP3 assay described in the Assay
Method scction of the Exaraples.

[6328] 1n other embodiments, the compounds of the instant disclosure may be tested for unbound
clearance (Chy) following known procedures, such as described in Miller er af., J. Med. Chem. {2020}

63:12156-12170. For example, unbound clearance (Chyy may be calenlated by dividing total clearance
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{(CL" in mL/min/kg) as measured in blood or plasma by the unbound fraction in plasma (fu).

[83231] Invet other cmbodiments, the permeability of compounds of the instant disclosure may be
detenmined following known procedures, such as described in Wang ef of J Mass Spectrom. (2000)
3%8:71-76. For exaraple, permeability across ccll membranes may be measured using cither Caco-2 or
MDCK-MIIRT cell lines 18 Transwell plates, after owcasuring the compound in both apical and
basolateral chambers, and reported as an apparent permeability Papp A-B in 10 coy/s.

(8322} In additional embodiments, the sclubility of compounds of the instant disclosore may be
determmuned following known procedures, such as described in Alsenz and Kansy, Advanced Drug
Delivery Reviews (2007) 89:546-567, and Wang ef of. J Mass Specirom. (2000} 38.71-76. For
example, the kinetic sohubility in physiologically relevant media, such as phosphate buffered solution
(PES, pH 7.4} or simulated gastric fhad (SGF), may be measured using serial dilation and two howr
wcubation period, followed by filtration, and reported in pM by LC-MS/MS. Thenmodynamic
solubility in physiclogically relevant media may be measured by LOC-MS/MS, after a tweunty-four hour
incubation, followed by filtration, and reported U mg/ml. Optimized solubility mav be beneficial for
marwfacturing and further processing of the compound. Furthenmore, optimized solubility allows for
a wore cfficient in vitro analysis of the compound. jocluding data collection arsund the compound’s

safety, drug-drug wnteractions, potency, selectivity, metabolism, and permeability.

Pharmaceutical Compesitions

(8323} Insome aspects, the present disclosure provides a pharmaceutical composition comprising a
compound of the present disclosure as an active ingredient. In some embodiments, the present
disclosure provides a pharmaceutical composition comprising at least one compound of cach of the
formulac described in Table 1, or a pharmaceutically acceptable salt, solvate, clathrate, hydrate,
stereoisomer, tautomer, isotopically labeled compound, or prodmg thereof, and one or more
pharmaccutically acceptable carriers or excipients. In some embodiments, the present disclosnre
provides a pharmaccutical composition comprising at least one compound of each of the formulac
descubed in Table 2, or a pharmacentically acceptable salt, solvate, clathrate, hydrate, stereoisomer,
tautomer, isotopically labeled compound, or prodrag thereof, and one or more pharmaceutically
acceptable carriers or excipients. In some embodiments, the present disclosure provides a
pharmaceutical composition comprising at least one compound of cach of the formulac descabed
herein, or a pharmaceutically acceptable salt, solvate, clatheate, hydrate, stereoisomicr, tautorer,
wsotopically labeled compound, or prodmg thereof, and one or more pharmaceutically acceptable
carriers of excipients. In some erabodiments, the pharmaceutical composifion CompEisSes one of 1more
carrier, filler, vehicle, excipient, solubility enhancing agent, chelating agent, or a combination thereof.
In some embodiments, the present disclosure provides a pharmaceutical composition comprising at
least one compound described in Table 1. In some embodiments, the present disclosure provides a

pharmaceutical composition comprising at least one compound described 1n Table 2. In some
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crnbodiments, the present disclosure provides a plarmaceutical composition comprising at least one
compound described horein

[8324] 1o some embodiments of the disclosure, the pharmaceutical composition comprises a
compound described in Table | and a pharmaceutically acceptable carrier,

8325} To some cbodinents of the disclosure, the pharmaceutical composition comprises a
compound described in Table 2 and a pharmaccutically acceptable carrier.

{8326} In some crbodiments of the instant disclosure, the pharmacentical composition comprises a
compound of Formuda T as described herein and a pharmaceutically acceptable camier,

(8327} Inonc embodiment of the mstant disclosure the pharmaceutical composition comprises (R)~5-
chloro-2-(4-{(4.4-dimethyltetrahy drofaran-3-yhaminoypyride|3 4-djpyndazin-1-yhphenol as
described herein and a pharmaceutically acceptable carrier.

(8328} Inanother embodiment of the disclosure, the pharmaceutical composition comprises 5-
(difluoromethyl)-2~(4-((2~(methoxy-d3)-2-methyipropylamino pvrido[3 4 -dipyridazin-I -vhphenol as
described horein and a pharmaceutically acceptable carrier,

183291 Tnanother embodiment of the disclosure, the pharmaceutical composition comprises (R)-5-
chloro-2-(4-{(3,3-dimethyltetraby deo-2 H-pyran-4-yDamico)pyadof3 4-dipyridazie-1-v]phenol as
described herein and a pharmaceutically acceptable carrier,

8338} Inanother embodiment of the disclosure, the pharmaceutical composiion comprises {(3)-3-
chioro-2-(4-({2,2-dimethyltetraby dro-2 H-py ran-4-y DBamino ypy nido} 3 4-djpyridazin- t-vphenol
described berein and a pharmaccotically acceptable carrier.

[8331] Inone embodiment of the instant disclosure the pharmaceutical composition comprises (R3-2-
{4-((5,5-diethyltetrahydrofuran-3-vhaminc}pynidei3 4-dipyddazin-1-y1}-S-methyiphenol as
described herein and a pharmaceutically acceptable carrier.

183321 Inone embodiment of the instant disclosure the pharmaceutical composition comprises (5)-2-
{(4-{{4-methylmorphobin-2-yDmethyhaminepyrido[3 4-djpyridazin-1 -vD-5-(tnfluoromethy phenol
as described herein and a pharmaceutically acceptable carrier,

8333} The compounds of present disclosure can be formulated for oral admirdstration in forms such
as tablets, capsules (each of which inchudes sustained release or timed release formufations), pills,
powders, granules, elixirs, tinctures, suspensions, svrups and enwlsions. The compounds of present
disclosure on can also be formulated for inteavenous (bolus or in-fusion), intraperitoneal, topical,
subcutaneous, indrarpuscular oy transdermal (2.2, paich) administration, all using forms well known to
those of ordinary skill in the pharowaceutical arts.

{8334} The formulation of the present disclosure may be in the form of an agoeous sohution
comprising an aqoeous vehicle. The aquecus vehicle component may comprise water and at least one
pharmaceutically acceptable excipient. Suitable acceplable excipients include those selected from the
group consisting of a solubility enhancing agent, chelating agent, preservative, tonicity agent,

viscosity/suspending agent, bulfer, and pH modifving agent, and a mixture thereof.
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[8335] Awny suitable solubility enhancing agent can be used. Examples of a solubility enhancing
agent inchide cvclodextrin, such as those selected from the group consisting of hydroxypropyl-B-
cyclodextrin, methyl-B-cvelodextan, randomly methylated-B-cyclodextrin, cthylated-$-cyclodextnag,
triacetvi-f~cyclodextan, peracetylated-B-cyclodexirin, carboxymethyl--cyclodextrin, hvdroxyethyl
B-cyclodextan, 2-hydroxy-3~(trimethy lammonio ypropyl-B-ecvelodexten, glucosyl-f-cyclodextrin,
sulfated B-cyclodexirin (3-§-CD, maliosyl-f-cyclodextnn, B-cyclodextrin sulfobutyl ether, branched-
B-cyclodextnn, hydroxypropyl-y-cyclodextrin, randomly methylated-y-cyclodextanin, and tnmethyly-
cyclodextrin, and mixtures thereof.

{8338} Any suitable chelating agent can be used. Exarnples of 4 suitable chelating agent inclade
those selected from the group consisting of ethylenediaminctetraacetic acid and metal salts thereof,
disodium edetate, (nsodivm edetate. and tetrasodiom edetate, and mixtores thereof

{63377 Any suitable preservative can be used. Examples of a preservative include those selected from
the group consisting of quaternary amunonium salts such as benzalkonium halides (preferably
benzalkonium chioride), chiorhexidine gluconate, benzethorium chioride, cetyl pyridinium chioride,
benzyt bromide, phenvimercury nitrate, phenvimercury acetate, phenyhmercury neodecanoate,
merthiolate, methyiparaben, propyiparaben, sorbic acid, potassium sorbate, sodinm benzoate, sodium
propionate, ethyl p-hydroxybenzoate, propyiaminopropyl biguanide, and butyl-p-hyvdroxybenzoate,
and sorbic acid, and mixtures theroof,

8338} The agucous vehicke may also include a tonicity agent to adjust the tonicity (osmotic
pressure). The tonicity agent can be selected from the group consisting of a glveol (such as propylene
glveol, diethylene ghycol, tricthylene glycob), glycerol, dextrose, glveenn, mannitol, potassiom
chioride, and sodium chionde, and a mixture thereof

(8338 The agueous vehicle may alse contain a viscosity/suspending agent. Suitable
visgosity/suspending agents include those selected from the group consisting of cellulose derivatives,
such as methy] cellulose, ethyl celiulose, hydroxyethylcelhulose, polvethylene glycols (such as
polvethviene ghycol 300, polyetiylene glveol 400}, carboxymethy! cellnlose, hydroxyvpropyhmetivi
celludose, and cross-linked acrylic acid polymers (carbomers), such as polymers of acrylic acid cross-
linked with polvalkenyl ethers or divinyl glvecol (Carbopols ~ such as Carbopol 934, Carbopol 9347,
Carbopol 971, Carbopol 974 and Carbopaol 974P), and a mixture thereof,

(8348} In order to adjust the formulation 0 ag acceptable pH (tvpically a pH mange of about 3.0 1o
about 9.0, more preferably about 3.5 to about 8.5, particularly about 6.0 10 about 8.5, abouwt 70 to
about 8.5, about 7.2 to about 7.7, about 7.1 to about 7.9, or about 7.3 to about 8.0), the formulation
may contain a pH reoddying agent. The pH modify ing agent is typically a mineral acid or metal
hydroxide base, selected from the group of potassivum hydroxide, sodium hydroxide, and hydrochloric
acid, and mixtures thereof, and preferably sodium hydroxide and/or hydrochioric acid. These acidic
and/or basic pH modilying agents are added to adjust the formulation to the target acceptable pH

range. Hence it may not be necessary to use both acid and base -~ depending on the formulation, the
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addition of one of the acid or basc may be sufficient 1o bring the nuxture to the desired pH range.
8341} The aqueous vehicle may also contain a buffering agent to stabilize the pH. When used, the
buffer is selected from the group cousisting of a phosphate buffer (such as sodiuo dihydrogen
phosphate and disodium hydrogen phosphate), a borate buffer (such as boac acid, or salts thereof
including disodium tetraboratc), a citrate buffer (such as citric acid, or salts thereof including sodinm
citrate), and e-aminecaproic acid, and mixtores thereol

(8342 The formulation may further comprise a wetling agent. Suitable classes of wetling agents
include those selected from the group consisting of polyoxypropyiene-polyoxyethylenc block
copolymers (poloxamers), polyethoxvlated ethers of castor oils, polvoxyethylenated sorbitan esters
{polysorbates), polyvmers of oxvethylated octyl phenol (Tyloxapol), polvoxyl 40 stearate, fatty acid
glyvcol esters, fatty acid glyceryt esters, sucrose fatty esters, and polyoxyethylene fatty esters, and
mixtures thereof.

83431 Oral compositions generally include an inert dilucnt or an edible phammaceutically acceptable
carrier. They can be enclosed in gelatin capsules or compressed into tablets. For the purpose of oral
therapeutic admunistration, the active compound can be incorporated with excipients and used in the
form of tablets, troches, or capsules. Oral compositions can also be prepared using a fluid carrier for
use as a mouthwash, wherein the compound i the fhuid carnier is applied orally and swished and
expectorated ar swallowed. Pharowaceutically compatible binding agents, and/or adjuvant materials
can be jecluded as part of the composition. The tablets, pills, capsules, troches and the like can
contain any of the following mgredicents, or componnds of a similar nature: a binder such as
microcrystalline cellulose, gum tragacanth or gelatin; an excipient such as starch or lactose, a
disintegrating agent such as alginic acid, Prmogel, or corn starch; a lubricant such as magnesium
stearate or Sterotes; a ghidant such as colloidal sdicon dioxide; a sweetening agent such as sucrose or
saccharin; or a flavoring agent such as peppermint, methyl salicylate, or orange flavonng.

8344} According to a further aspect of the disclosure there is provided a pharmaceutical composition
which comprises a compound of the disclosure as defined hercinbefore, or a pharmaceutically
acceptable salt, hydrate or solvate thereof, in association with a pharmsaceutically aceeptable diluent or
cagrier.

[8345] The compositions of the disclosure may be 1o a form suitable for oral use (for example as
tablets, lozenges, hard or soft capsules, agueous or oily suspensions, cnmlsions, dispersible powders
or granules, svaups or chixirs), for topical use (for example as creams, cintmends, gels, ot aguecus or
oily sohutions or suspensicns), for adnunistration by inhalation (for exanwple as a finely divided
powder or a liguid acrosol}, for administration by insufflation (for example as a fincly divided
powder) or for parenteral administration {for example as a sterile aqueous or oily solution for
intravenous, suboutancous, intraruscudar, intrapentoncal or indrarouscidar dosing or as a supposiory
for rectal dosing).

18348} The compositions of the disclosure may be obtained by conventional procedures using
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conventional pharmacoutical excipicnts, well known in the art. Thus, compositions intended for oral
use may contain, for cxample, one or more coloring, swectening, flavoring and/or preservative agents.
{8347 An effective amourt of a compound of the present disciosure for use in therapy is an amound
sufficient to treat or prevent an inflammasome related condition referred to herein, slow its
progression and/or reduce the symptons assaciated with the condition

{8348} An cffective amount of a compounnd of the present disclosure for use in therapy 1s an amount
safficient to treal an inflammasome related condition referred fo herein, slow its progression and/or
reduce the symploms associated with the condition.

8349} The size of the dose for therapentic or prophviactic purposces of a compound disclosed herein
will naturally vary according 1o the npature and seventy of the conditions, the age and sex of the

animal or patient and the route of administration, according to well-known principles of medicine.

Methods of Use

{0336} In some aspects, the present disclosure provides a method of modulating NLRP3 activity
{e.g., in vitro o1 in vive), comprising contacting a cefl with an effective amount of a compound of the
present disclosure or a pharmaceutically acceptable salt thereof.

{6353} Insome aspects, the present disclosure provides a method of modulating NLEP3 activity
{c.g.. invitro or in vive), comprising contacting a cell with a compound of the prosent disclosure or a
pharmaceutically acceptable salt thereof.

183521 Insome aspects, the prosent disclosure provides a method of inhibiting NLRP3 activity (e.g.,
in vifro ot in vive), comprsing contacting a cell with an effective amoust of a compound of the
present disclosure or a pharmaceutically acceptable salt thereof.

IB353] Insome aspects, the present disclosure provides a method of inbibitiog NLRP3 activity (e.g.,
in vitro ot in vivo), comprising contacting a cell with a compeound of the present disclosure ora
pharmaceutically acceptable salt thereof

[8354§ Insome aspects, the present disclosure provides a method of treating or preventing a discase
or disorder inhibited by NLRFP3 as disclosed herein in a subject in need thereof, comprising
admunistening to the subject a therapeutically effective amount of a compound of the present
disclosure or a pharmacentically acceptable salt thercof, or a pharmaceutical composition of the
present disclosure.

[8385] In some aspects, the present disclosure provides a method of treating a disease or disorder
disclosed berein in a subject in need thereof, comprising administering 1o the subject a therapeutically
effective amount of a compound of the present disclosure or a phammaceutically acceptable salt
thereof, or a pharmaceutical composition of the present disclosure.

(8356} In some aspects, the present disclosure provides a method of treating or preventing a discase
or disorder inhibited by NLRP3 as disclosed herein in a subject in need thereof, comprising

admuinistering o the subject a compound of the present disclosure or a pharmaceutically acceptable
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salt, solvate, clathrate, hydrate, stereoisoner, tautomer, isotopically labeled componund, or prodrug
thereof, or a pharmaceutical composition of the present disclosure.

[6387) 1o some aspects, the present disclosure provides a method of treating a disease or disorder
disclosed berein in a subject in need thereof, comprising administering to the subject a compound of
the present disclosure or a pharmaceutically acceptable salt, sclvate, clathrate, hydrate, stercoisomer,
tautomer, isclopically fabeled compound, or prodrag thereof, or a pharmaceutical composition of the
present disclosore. In some cmbodiments, the discase or disorder is a discase or disorder 1 which
NLRP3 activity is implicated.

{8338} Insome embodiments, the discase or disorder is inflammation, an amo~-mrmune disease, a
cancer, an infection, a disease or disorder of the central nervous system, a metabohic disease, a
cardipvascular discase, a respiratory disease, a kidney disease, a liver disease, an ocular disease, a
skin disease, a lymphatic discase, a rheumatic disease, a psychological disease, graft versus host
disease, allodvma, or an NLREP3-related discase in a subject that has been determined to carry a
germiine or somatic non-silent mwitation in NLEP3.

[H359] Insome aspects, the present disclosure provides a method of treating ot proveniing
inflanumation, an auto~-inwnune disecase, a cancer, an infection, a discase or disorder of the cendral
nervous system, a metabolic discase, a cardiovascular disease, a respiratory disease, a kidoey discase,
a hver discase, an ocular disease, a skin discase, a Ivraphatic discase, a rheumatic disease, a
psvchological disease, graft versus host discase, allodvnia, or an NLRP3-related discase in a subject
that has been determined to carry a germline or somatic non-stlent rmdation 1o NLRP3 in a subject in
need thercof, comprising adounistering to the sebject a therapeutically effective amonnt of a
compound of the present disclosure or a pharmaceatically acceptable salt thereof, or a pharmaceutical
corppostiion of the present disclosore.

[8368] In some aspects, the present disclosure provides a method of treating inflammation, an auto-~
mmmuone disease, a cancer, an infection, a discase or disorder of the central nervous svstem, a
metabolic discase, a cardiovascular disease, a respiratory disease, a kidney discase, a liver disease, an
ocular disease, a skin disease, a lymphatic disease, a theumatic disease, a psvchological disease, graft
versus host disease, allodynia, or an NLRP3~related discase in a subject that has been determined to
canry a germuline or somatic non-silent rautation in NLRP3 in a subject in need thereof, comprising
administering o the subject a therapeutically effective amount of a corapound of the present
disclosure or a pharmaceutically acceptable salt thereof, or a phanmaceutical coraposition of the
present disclosure.

{8361} In some aspects, the present disclosure provides a method of treating or preventing
inflamnmation, an awto-tmraune disease, a cancer, an infection, a disease or disorder of the central
Bervogs systern, a metabolic discase, a cardiovascular discase, a respiratory disease, a kidney disease,
4 Hiver disease, an ocular disease, a skin disease, a Iymphatic diseasc, a rheumatic discase, a

psvchological disease, graft versus host disease, allodyma, or an NLRP3-related disease in a subject
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that has been determined to carry a germline or somatic non~silent mutation in NLRP3 in a subjoct in
need thereof, comprising administering to the subject a compound of the present disclosure or a
pharmaccutically acceptable salt, sclvate, clathrate, hydrate, stercoisonier, tautomer, isotopically
labeled compound, or prodrug thercof, or a pharmaceutical composition of the present disclosure.
(8362} 1o some aspects, the present disclosure provides a method of treating inflamraation, an auto-
mrmine disease, a cancer, an infection, a disease or disorder of the central nervous system, a
metabolic discase, a cardiovascular disease, a respiratory discase, a kidney disease, a hver disease, an
ocular disease, a skin discase, a lymaphatic disease, a theumatic discase, a psychological disease, graft
versus host discase, allodynia, or an NLRP3-related discase in a subject that has been detenmined to
carry a germline or somatic non-silent mutation in NLREP3 in a subject in need thereof, comprising
administering to the subject 2 compounnd of the present disclosure or a pharmaceutically acceptable
salt, solvate, clathrate, hydrate, stercoisomer, tautomer, isotopically labeled compound, or prodrug
thereof, or a pharmacentical composition of the present disclosure.

183631 Insome aspects, the present disclosure provides a compound of the present disclosurc ora
pharmaccutically acceptable salt, solvate, clathrate, hyvdrate, stercoisomer, tautomer, isotopically
labeled compouad, or prodrug thereof for use in roodulating NLRP3 activity {e.g., in vitro or in vivo).
8364} Insome aspects, the present disclosure provides a compound of the present disclosurcora
pharmaceutically acceptable salt thereof for use in inhibiting NLRP3 activity {e.g., in vitro o1 in vivo).
[8365] Insom aspects, the present disclosure provides a compound of the present disclosure ora
pharmaceutically acceptable salt thercof for use 1 inhibiting NLRP3 (e.g., in vitro or in vivo).

[8366§ [nsome aspects, the present disclosure provides a compound of the present disclosure ora
pharmaceutically acceptable salt thereof for use as an antagouist for NLRFP3 (e.g., in vitro or in vive).
[8367] Insome aspects, the present disclosure provides a compound of the present disclosure ora
pharmaceutically acceptable salt thereof for use in treating or preventing a disease or disorder
disclosed hercin.

8368} In some aspects, the present disclosure provides a compound of the present disclosurc ora
pharmacentically acceptable salt thereof for use in treating a discase or disorder disclosed herein.
[8369] In some aspects, the present disclosure provides use of a compound of the present disclosure
or a phatmaceutically acceptable salt thereof in the manufachure of a medicament for modulatiog
NLRP3 activity {e.g.. 10 Vitro OF 1D Vive).

(8378} 1o some aspects, the present disclosure provides use of a compound of the present disclosure
or a phatmaceutically acceptable salt thereof in the manufachure of a medicament for modulatiog
NLRP3 {e.g., in vitro or 1B Vive).

{83731} In some aspects, the present disclosure provides use of a cormpound of the present disclosure
or a pharmaceutically acceptable salt thercof in the manufacture of a medicament for indubiting
NLRP3 activity {e.g., in vitro or in vivo).

(6372} Insome aspects, the present disclosure provides use of a compound of the present disclosure
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or a pharmaceutically acceptablc salt thereof in the manufacture of a medicament for inhibiting
NLRP3 {e.z., in vitro or in viva).

16373 1o some aspects, the present disclosure provides use of a compound of the present disclosure
or a pharmaceutically acceptable salt thereof in the marufacture of 3 medicament for treating or
preventing a disease or disorder disclosed herein

(@374} In some aspects, the present disclosure provides use of a cormpound of the present disclosure
or a pharmaceutically acceptable salt thercof in the manufacture of a medicament for treating a
disease or disorder disclosed herein.

{83758} Insome aspects, the present disclosure provides use of a compound of the present disclosure
or a pharmaceutically acceptable salt thereof for modulating NLRP3 activity (e.g., in vifro or in vivo).
16378] Insome aspects, the present disclosure provides use of a compound of the present disclosure
or a pharmaceutically acceptable salt thercof for inhibiting NLRFP3 activity (e.g., in vifro orin vivo ).
183771 Insome aspects, the present disclosure provides use of a compound of the present disclosure
or a pharmaceutically accoptable salt thereof for modulating NLRP3 {e.g., i vitro o1 in vive ).
[8378] Insome aspects, the present disclosure provides use of a compound of the present disclosure
or a pharmaceutically acceptable salt thereof for inbibiting NLRP3 {e.g., in vitro ot in vivo ).

(83791 Insome aspects, the present disclosure provides use of a compound of the present disclosure
or a pharmaceutically acceptable salt thereof for treating or preventing a disease or disorder disclosed
herein,

[B388] [nsome aspects. the present disclospre provides use of a compound of the present disclosare
or a pharmaccatically acceptable salt thereof for treating a discase or disorder disclosed hercin,
(8381 Effectiveness of compounds of the disclosure can be determined by induostry-accepted assays/
disease models according to standard practices of elucidating the same as described in the art and ase
found in the current gencral knowledge.

[8382] In some embodiments, the disease or disorder is associated with implicated NLRP3 activity.
[8383] In somc embodiments, the disease or disorder is inflammation, an auto-immune discase, a
cancer, an infection, a discase or disorder of the central nervous svstem, a metabolic discase, a
cardiovascular disease, a respiratory discase, a kKidney discase, a liver discase, an ocular discase, a
skin discase, a lvmphatic discase, a rheumatic discase, a psychological disease, graft versus host
disease, allodynia, or an NLRP3-related discase in a subjoct that has been determined to cany a
germline or somatic non-silent rmytation in NLRP3,

[8384] Insome cmbodimends, the discase or disorder is inflammation.

{8388} In some cmbodiments, the discase or disorder is an aulo-immunce disease.

{8388} In some cmbodiments, the discase or disorder is a cancer.

(8387} 1nsome embodiments, the discase or disorder is an infection

6388} Insome embodiments, the discase or disorder is a disease or disorder of the central nervous

sysier.
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(0389
(6390
(6391

In some embodiments, the diseasc or disorder is a metabolic diseasc,

In some embodiments, the discase or disorder is a cardiovascular discase.
1
1
1

o)
=

some crmbodimens, the discase or disorder is a respiatory discase,

o)

1 some ermabodiorents, the disease or disorder is a kidney disease.

some cmbodiments, the discase or disorder is a liver discase.

o)
=

In some ermbodimends, the discase or disorder is an ocular discase.

In some ermbodimends, the discase or disorder is a skin disease.

|
|
§
i
|
}
i
$386] In some crbodiments, the discase or disorder is a lymphatic disease.
1 Insome embodiments, the discase or disorder is a rheumatic disease.

1 In some embodiments, the discase or disorder is a psychological disease.

1 Insome embodiments, the discase or disorder is graft versos host disease.

1 Insome embodiments, the discase or disorder is allodynia.

1 Insome embodiments, the disease or disorder 15 an NLRP3-related discase.

1 Insome embodiments, the disease or disorder of the central nervous systen is Parkinson’s
discase, Alzheimer’s discase, traumatic brain injury, spinal cord injury, amyotrophic lateral sclerosis,
or multiple sclerosis.

84831 Insome embodiments, the respiratory disease is steroid-resistant asthma.

8484} Insome embodiments, the respiratory disease is severe stercid-resistant asthma,

[8485] Insome embodiments, the kidoaey disease is an acute kidney disease, a chromc kidney
disease, or a rare kiduey disease.

[8486§ [nsome embodiments, the skin disease 1s psonasis, hidradenitis suppurativa (HS), or atopic
dermatitis.

84871 Insome embodiments, the theumatic disease is dermmatomyositis, Still’s disease, or juvenile
wdiopathic arthritis.

8488 Tn some embodiments, the NLRP3-related disease in a subject that has been defermined to
carrv a germline or somatic non-silent mutation in NLRP3 is crvopvrin-associated autotndlammatory
syndrome.

(84891 In some embodiments, the crvopyrin-associated autointlammatory syndrome is familial cold
auntomflammatory syndrome, Muckle-Wells syndrome, or neonatal onset multisystern tnflaramatory
discase.

{8418} 1o some cmbodimerds, the compound is brain pengtrant, e.2., having a Kpuu of > 0.3,
[8411] Compounds with a Kpu,u of less than or egual to 0.3 are not brain pegetrant. In some
embodiments, the corpound is oot brain penetrant.

(84123 In some crbodiments, the compound has a Kpuu of greater than 0.3 to abouat 10,

[@413] Insome embodiments, the compound has 3 Kpu,u of greater than 0.3 to about 9. In somge
embodiments, the compound has a Kpu,u of greater than 0.3 to about 8. In some embodiments, the

compound has a Kpuwu of greater than 0.3 {o about 7. In some embodiments, the compound has a
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Kpu,u of greater than 0.3 to about 6. In some embodiments, the componnd has a Kpu,u of greater than
0.3 to about 3. In some embodiments, the conmpound has a Kpu,u of greater than 0.3 to about 4. In
some embodiments, the compound has a Kpu,u of greater than 0.3 1o about 3. In some crabodiments,
the compound has a Kpu,u of greater than 0.3 to about 2. In sopwe embeduments, the compound has a
Kpu.u of greater than .3 to about |

(@414} In some cmbodiments, the compound bas a Kpuu of about 0.3, In some embodiments, the
compound has a Kpuu of about 0.4, In some embodiments, the compound has a Kpuu of about 0.5
{8418} In some cmbodiments, the compound has a Kpuu of about 1. In some embodinents, the
compound has a Kpu,u of about 1.5

{6416} Insome embodiments, the compound has a Kpu,u of about 2. In some embodiments, the
compound has a Kpuu of about 2.3

(8417} In some embodiments, the compound has a Kpu,u of about 3. In some embodiments, the
compound has a Kpu.u of about 3.5

8418} Insome embodimaonts, the compound has a Kpuu of about 4. In some embodiments, the
compound has a Kpu.u of about 4.5,

{8419} In some embodiments, the compound has a Kpu,u of about 5. In some embediments, the
corapound has a Kpu,u of about 5.5

84201 Insome embodiments, the compound has a Kpuu of about 6. In some embodiments, the
compound has a Kpu,u of about 6.5

(8423 Insomc embodiments, the compound has a Kpuu of aboot 7. In some embodiments, the
compound has a Kpu,u of about 7.5

[8422§ Insome embodiments, the compound has a Kpuu of about 8. In some embediments, the
compound has a Kpo,u of about 8.5

(3423 Insome embodiments, the compound has a Kpuu of about 9. In some embodiments, the
compound has a Kpuo,u of about 9.5

(8424} In some embodiments, the compound has a Kpuau of about 10

[8425] In ceriain embodiments, the conpound is metaboiically stable, ez, having 3 hali-ife in
mouse or human liver microsomes o1 hepatocvies of greater than 20 minutes, greater than 30 nunutes,
greater than 40 minutes, greater than 50 minutes, greater than 60 minutes, or between about 30

nunutes to about 120 minutes.

Routes of Administration

@426 Compounds of the present disclosore, or a pharmaccutically acceptable salt, solvate, clathyate,
hydrate, stercoisomer, tautomer, isotopically labeled compound, or prodrug thereof, may be
administered alone as a sole therapy or can be administered in addition with one or more other
substances and/or treatmnents. Such conjoint treatment may be achieved by way of the simultancous,

sequential or separate administration of the individual components of the treatment.
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(84271 For example, therapeutic effoctivencss mav be enhanced by administration of an adjuvant (i.e.
by itself the adjivant may only have minimal therapeutic bencfit, but in combination with another
therapeutic agent, the overall therapeutic benefit to the individual is enbanced). Alternatively, by way
of example only, the benefit experienced by an individual may be increased by administenng a
compaound of the instant disclosure with another therapeutic agent (which also includes a therapeutic
regimen) that also has therapeutic benefit.

(8428} In the instances where the compound of the present disclosure is adminstered in combination
with other therapentic agents, the compound of the disclosure need not be administered via the sane
route as other therapeutic agents, and ray, becanse of different physical and chemical characteristics,
be administered by a different route. For example, the compound of the disclosurc may be
administered orally to generate and maintain good blood levels thereof, while the other therapeutic
agent may be administered mtravenously. The initial administsation may be made according to
cstablished protocols known in the art, and then, based upon the observed effects, the dosage. modes
of administration and times of adnunistration can be modified by the skilled clinician.

[H429] The particolar choice of other therapeutic agent will depend upon the diagnosis of the
atiendiag phbysiciaes and their judgoent of the condition of the 1odividual and the appropriate
treatment protocol. According to this aspect of the disclosure there 15 provided a combination fot use
10 the treatowent of a disease in which inflaromasome activity is implicated comprising a compound of
the disclosure as defined hercinbefore, or a pharmaceutically acceptable salt thereof, and asother
suitable agent.

(8438 According to a further aspect of the disclosare there is provided a phanaacewtical composition
which comprises a componnd of the disclosure, or a pharmaceutically acceptable salt thereof, in
combination with a suitable, in association with a pharmaceutically acceptable dilnent or carrier.
[8431] Inany of the above~-mentioned pharmacentical composition, process, method, nse,
medicament, and mamifacturing features of the instant disclosure, any of the alternate embodiments of
compounds of the present disclosure doscribed herein also apply.

[8432] The compounds of the disclosure or pharmaceutical compositions comprising these
compounds may be administered to a subject by any convenient route of administration, whether
svstemically/ peripherally or topically (i.c., at the site of desired action).

{8433} Routes of admindstration include, but are not imited to, oral (¢.g. by ingestion); buccal,
sublingual; transdermat (Gocluding, ¢.g., by a paich, plaster, ¢ic)), transmucosal Gocluding, ez, by a
patch, plaster, etc.); intranasal {¢.g., by nasal spray}; ocular (¢.g., by eve drops); pulmonary {¢.g., by
inhalation or insefflation therapy using, e.g.. via an acrosol, ¢.g., through the mowth or nose); rectal
{¢.g., by suppository or cnema); vaginal {e.g., by pessary)y; parcnteral, for example, by mjection,
including subcutancous, intradermal, intrarauscular, intravenous, intra-arterial, intracardiac,
intrathecal, intraspinal, intracapsular, subcapsular, mtraorbital, intraperitoneal, intratracheal,

subcuticular, intraarticular, subarachnoid, and intrasternal; by implant of a depot or reserveir, for
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example, subcutaneously or intrammsculady.

Exemplary Embodiments

{8434} Exemplary Embodiment 1. A conpound of Formula (B

Gy
RILAY \|/ *N o OR?

J
o

or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, stercoisomey, tautomer, isoiopically
fabeled compound, or prodrug thercof, wheretre

A is a 5~ to 8-membered monocyclic heterocycloalkyl, wherein the heterocycloatkyl
comprises at least one O ring atom;

R is halogen, C1-Cs alkyl, or C-Cs alkoxy;

R is halogen or 3-Cs alkyl;

or R! and R®, together with the atoms to which they are attached, form a 3- 1o 4-membered
carboeyclic ring;

R? is -OH, balogen, C1-Cs alkyl, or C1-Cs atkoxy;

X s H, ~OH, halogen, -NH,, ~NH(C -Cs alleyly, -N(Ci-Ce alky i), or C-Cs alkyl; and

RYis H, C1-C6 alkyl, or -C(ONC -Cs alkyl); and

pisGorl,

wherein cach instance of alkyl, alk-, or carbocyclic is 1ndependently substituted with 0, 1, 2, or

3 halogen atoms, and

( Rz)p . ’?Ef
R*--e-/k\}{‘ >(j
when R is i, then N/ is not O )

[8435] Fxemplary Embodiment 2. The compound of Exemplary Embodiment 1, ora
pharmaceutically acceptable salt, solvate, clathrate, hydrate, stereoisomer, tautomer, isotopically
labeled compound, or prodrug thereof, wherein A is a S-membered monocyclic heterocycloalioyl
comprising one O ring atom.

[6436] Exemplary Embodiment 3. The compound of Exemplary Embodiment 1 or Exemplary
Embodiment 2, or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, stercoisomer,
tautomer, isotopically labeled compound, or prodiug thereof, wherein A is a 6~membered monocyclic
beterocycloalkyl compusing one O ring atom.

(8437} Exemplary Embediment 4. The compound of agy one of Exemplary Embodiments 1-3, ora
pharmaccutically acceptable salt, sclvate, clathrate, hydrate, stercoisonier, tautomer, isotopically

labeled compound, or prodrug thereof, whercinpis L
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[6438] Exemplary Embodiment 5. The compound of any onc of Exemplary Embodiments 1-4, ora
pharmacentically acceptable salt, solvate, clathrate, hydrate, stcreoisomer, tautomer, isotopically
tabeled compound, or prodrug thereof, wherein pis 1, RY is C-Cs alkyl or C-Cs alkony; and R* is O~
s alkyl

[6439] Exemplary Embediment 6. The compound of agy one of Exemplary Embodiments 1-53, ora
pharmaceutically acceptable salt, selvate, clathrate, byvdrate, stercoisomer, tantomer, isotopically
fabeled compound, or prodrag thereof, wherein B is not halogen.

[@440] Exemplary Embediment 7. The compound of agy one of Exemplary Embodiments 1-6, ora
pharmaceutically acceptable salt, solvate, clathrate, hyvdrate, stercoisomer, tantomer, isotopically
fabeled compound, or prodrug thereof, wherein R? is Ci-Cs alky} or C:-Co alkoxy.

[6441] Exemplary Embodiment 8. The compound of any one of Exemplary Embodiments 1-5, ora
pharmaceutically acceptable salt, solvate, clathrate, hyvdrate, stercoisomer, tantomer, isotopically
fabeled compound, or prodrug thereof, wherein R” is CL methyl, -CFs, -CHF, or -OCHF,.

8442] Exemplary Embodiment 9. The compound of any one of Exemplary Embodiments 1-8, ora
pharmaccutically acceptable salt, solvate, clathrate, hyvdrate, stercoisomer, tautomer, isotopically
labeled compound, or prodeug thereof, wherein R is H.

84437 Exemplary Embodiment 18, The compound of asy one of Exemplary Ersbodioents 1-9, or
a phammaceutically acceptable salt, solvate, clathrate, hydrate, stercoisomer, tautomey, isotopically
labeled compound, or prodrug thereof, whercio X is Hor F.

[8444] Fxemplary Embodiment 13, The compound of any ope of the preceding Exemplary
Embodiments, wherein the compound is of Formuda (¥-a) or {I-b):

R2

N
oy

or a phammaceutically acceptable salt, solvate, clathrate, hydrate, stercoisomer, tautomer,
isotopically labeled compound, or prodrug thereof.
[8445] Exemplary Embodiment 12, The compound of any ong of the proceding Excmplary

Embodiments, wherein the compound is of Formuda (81-a), {-b), ¢}, {E-d), (H-¢), or L)

R H
NN i
91_@»‘ Y N OR
X Az _J\\\vx

2
R (t-a),

R}E
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a3 2
o), (11-d),
N
1 T N ORA OR?
R A i

?\I\V/f/ X g 28

{{i-e}, or R

(di-fi,ora
pharmaceutically acceptable salt, solvate, clathrate, hydrate, stereoisomer, {automer,
isotopically labeled compound, or prodrug thereof

[@446] Exemplary Embodiment 13, The compound of any one of the preceding Exemplary

Embodiments, wherein the compound is of Formula (-a), (JFH-b), or (3li-¢):

clathrate, hvdrate, stereoisomer, tautomer, isotopically labeled compound, or prodrug thoreof,
wherein m is an integer from 0 1o 7 and n 1s an mteger from 1 to 2.
[6447] Exemplary Embodiment 14. The compound of any one of the preceding Excmplary

Embodiments, wherein the compound is of Fornmla (Iii-d), (11i-¢), or (111}

k, ; R¢ (R‘)pﬂl LI\ oR4
R!
o i . nAg / E/L\\’x
i /f/ ; ,/;\ 3
S :
® (11e), or

(J11-5), or a pharmaceutically acceptable salt, solvate, clathrate,

hydrate, sterecisomer, tautomer, isctopically labeled compound, or prodrug thereof, wherein
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m 18 an integer from 0 to 2 and n is an integer from | to 2.
[8448] Exemplary Embodiment 18, The compound of any one of the preceding Exemplary

Embodiments, wherein the compound is of Formula (JV-a), (AV-b), or (IV-¢):

] OR?*
UGN /%
2y
i‘l\\‘/,'f}L\ RS I ;XQ:;
{IV-a) T IV-b), or

R o .
{I1V-¢}, or a pharmaceutically acceptable salt, solvate,

clathrate, hydrate, stereoisomer, tautomer, isotopically labeled compound, or prodrug thereof.
[8449] Exemplary Embodiment 16, The compound of any one of the preceding Exemplary

Embodiments, wherein the compound is of Formda (FV-al), (TV-b1), or (IV-¢1);

3
R av-b1), or

’ (1¥-¢1}. or a pharmaceutically acceptable salt, solvate,
clathrate, hydrate, stereoisomer, tautomer, isotopically labeled compound, or prodrug thereof.
[BI58] Exemplary Embodiment 17. The corapound of asy one of Exemplary Erabodiments 1-13,
wherein the compound is of Fooouda (V-a), (V-b), (V-0), {V-a"), (Y-8}, or (V')

RZ
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X NN '

R ("E = SN OR?Y R‘._r_"

&) , | _ ol
Nos

=

: {(V-b’}, or

7R (V-¢’), ora
phamaceutically acceptable salt, solvate, clatheate, hydrate, stereoisomer, tautomer,
isotopically labeled compound, or prodrug thereof.

[8451] Exemplary Embodiment 18, The compound of any one of Exemplary Embodiments 1-13,

wherein the conpound is of Formmla (VEa), (Vi-b), (VI-¢}, (VEd), Vi-e), Vi, (Vig), or (VE-h)

2
{(Vi-g), or

pharmaceutically acceptable salt, solvate, clathrate, hydrate, stereoisomer, fautomer,

" (VE-h), ora

isotopically labeled compound, or prodrug thereof.

B452F Exemplary Embodiment 19. The compound of Exemplary Embodiment 1 of the formula:
piary
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1A
S-chloro-2-(4-({(4,4-dimethvltetrahydrofuran-3-vhamino)pyridoe|3,4-dipyridazin-1-
viphenol;
3A
S-chloro-2-(4-((3,3-dimethy ltetrahy dro-2H-pyran-4-vBamino)pyride{3,4-d{pyridazin-
1-yhphenol;
44

5-chloro-2-(4~({2,2-dimethylictraby dro-2 H-pyran-4-yhamino ypynde{ 3, 4-djpyridazio-
vl )phe nol;

TG
\/

2-(4-({5,5-dunethy ltetrahydrofuran-3-vDaminopyrido( 3. 4-djpvrdazin-1-y -5~
“methylphenol;

H
‘W,/ N NéN oM
8PP
A I 71
I FNOCHF,

5-(difluororethoxy)-2-(4-((5.5-dimethy lietrahy drofuran-3-vhaounoypyrdo]3 4-
dipyridazin-1-vliphenol;
H

X

104
2-{4-{(5,6~-dimethy ltetrabydro-2H-pyran-3 -y Damino ypyrido| 3, 4~dipvridazin-1 -y D)-5-
methyiphenol;
11A
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2-{4-{{2,2~dimethyitetrahydro-2H-pyvran-4d-v Qarminopyrido| 3. 4-djpyridazin-1-vH-3-
(rifluoromethy Dphenol;

12A
6-{4-((5,5-dimethyiteteabydrofuran-3-yDaming)pyrido{3.4-dipyridazin- 1 -y -2~
fluoro-3-methylohenol;
[ R~
< SN OH
i P : i
5 o
2-(4-(3,3-dimethvltctrahvdro-2 H-pyran-4 -y haminojpyrido}3,4-djpyridazin-1-vH-5-
meth'v Iphenol;
14A
2-(4-((2 2-dimethyltetrabydeo-2H-py mn—4 -y Damioopyvridol3.4-dipyridazin-1-y1}-5-
methyviphenol;
15A

2-(4-{(3.3-dimmethvltetrahy dro-2H-pyan-4-vDamino)pyride| 3, 4-djpyridazin-1-yHh-5-
(triffuorcmethyhphenol;

N N
g \T SN OH
: /’= /ﬁ\
16A |
(JC

CF,H

S-{(difluororethvl)-2-(4-((2.2-dimethylictrahydro-2 H-pyran-4-vDanminojpyridof3,4-
d}p}« ridazin-1-ylphenol;

i7A
5-{difluororethyl)-2-(4-((3.3-dimethy Uetrahy dro-2H-py ran-4-yDaminc}pynido{3 4-
dipyridanin-1-yDphenol;
188

S-chloro-2-{(4-((3-methyltetralydro-2H-pyran-4-yDaminopyrido{3 4-dipyridazin-1 -
yhiphenol;

75



WO 2023/183943 PCT/US2023/064967

ZT

N

Dg \\T <N OH
o (IO

~F FNCE,

2-{4-({4-oxaspiroi2 41heptan-G-y Damino)pyridof 3. 4-djpyridazin- 1 -y1}-5-
{trifluoromethy Dphenol;
H

G <Yy YN OH

______ g
- 7 =X
20A O E
& R H

S«{diflucromethy)-2-(4~({6,6-dimethylteteaby deo-2H-pyran-3-yDarsiooypyridof3 4-
dipvridazin-1-vliphenol;

Z1A

2-(4-((5,5~dmmethyltctrahy drofuran-3-vDaouno)pyvrdo{3,4-djpvadazin-1-y1)-3-
fluore-5-methyiphenol;

g\(N\T{N\N OH
e : P
RS
= FNCE,

2-(4-((2 . 2-direthy Hetrahy drofuran-3-vDhamino)pyrido[3 4-dlpy ndazin-1-vH-5-
{trifluoromethy Dphenol;
or a pharmaceutically acceptable salt or isotopically labeled compound thereof.

[8433] Exemplary Embeodiment 26, The componnd of Exemplary Embodiment 1 of the formula:

(R}~5-chloro-2-(4~-({4,4-dumethy ltetrahydrofuran-3-yHamino)pyride[3,4-djpyndazin-
1-vphenol;

N

{8)-3-chloro-2-(4-({4,4-dimethy ltetrahydrofuran-3-vDamino jpyrido{ 3, 4 -djpyridazin-
1-yphenol;

ﬁ< s
3B+
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{(R)-5-chloro-2~(4~({3,3~dimethyltctralydro-2H~pyran-4-yhamino)pyrido{3,4-
dipyridazin-t-yljphenol;

3% g i
N \//;J

(8)-3-chloro-2-(4-((3,3-dimethy ltcteaby deo-2H-pyran-4-y Hamionopyridof3 .4+
dipyridazin-{-yhphencl

H
N

(8)-5-chloro-2-(4-((2.2-dimethy lietrahvdro-2H-py ran-4-vamino)pyridof 3,4~
dipvridazin-i-vlphenol;

4%

4B

Cl
{(R)-5-chloro-2~(4~-({2, 2-dimethyltctralydro-2H~pyran-4-yhamino)pyrido{3,4-
dipyridazin-t-yljphenol;

H

XYN N oM
e /E
i :l o

n

R}-2-(4-((3,5-dimethy ltetrahy drofuran-3 -y Daming pyrido[3 4-dfpyndazig-1 -y -5~

methx 1phenoi

3B //\\5\

(8)-2~(4~((5,5- d1mc:thvhctmhvdmfumn— 3~yhamino)pyride[3.4-dipyvridazin-1-vH-5-

mc,th'v iphenol;

/’ \N .
/\OQHF

{F-5-(difluoromethoxy)-2-(4-((3.5 -dim@thy itetrahydrofuran-3-vDamino)pyrido{3 4-

d}pvrjdazm»i~vl)phenol;

J‘(\I
g%
OCHF,

{S)-5~(difluoromethoxy )-2-(4~(( 5, S-dimethyHetrahvdrofuran-3 -vyDamino)pyride[3.4-

dipyridazin-f-vphenol;
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H
N N

N OH
AN
el

10% e

\\»:‘//

(S3-2-{4-((6,6-dimethy letrahydro-2H-py ran-3-yhaminc}pyridof 3 4-dlpyadazin-1-
vh-3-methyiphenol;

1oB*

{R)-2-{4~({6,6-dimethyltctrahydro-2H-pyran-3-yhamino)pyride|3,4-djpyridazin-~1-
viy-5-methviphenol;

H
_f?:y”\fN\}TNx\N OH

e N { RN
CF,

(S5)-2-{4~((2,2~dimethy ltetrahydro-2H-pyran-4-yhaminopyride] 3 4-djpyndazin-1-
y -S-(triffluoromethylDphenol;
H

/l H
118 077 o
~F SN,

(F)-2-(4-((2.2-dimethy lietrahydro-2H-pyvaao-4-yHamino)pyride[3,4-dlpyridazin-1 -
yvi-53-(taftuoromethylphenol;

12%

(R)~6-(4-((5,53-dimethyltetrahydrofuran-3-yDaminoypyride| 3, 4-djpyndarin-1-y}-2-
fluore-3-methyiphenol;

12B*

{5)-0-(4-({5,5-dimethvltetrahy drofuran-3-yBamino)pyrido {3, 4-dipyridazin-1 -y 1)-2~

fhioro-3-methylphenol;

VA N

5 Sy N o
A
Nz !

H

N

(R)-2-(4~((3,3-dimethylictrahy dro-2H-pyran-d-vDamino)pyrido| 3, 4~djpyridazin-1-
viy-5-methviphenol;
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{4B*

14%

15%

15B8*

foB*

16%

X

(S3-2-(4-((3,3-dimethy letrahydro-2H-py ran-4-yHaminc}pyridof 3 4-dlpyadazin-1-
vh-3 -methy {phesol;

M\ N /N\\N

gt

\,;‘/’

{(R)-2-{4~((2,2-dimethyltctrahydro-2H-pyran-4-yDamino)pyride|3,4-djpyridazin-~1-
viy-5-methviphenol;

{(8)-2-(4-((2,2-dimethyitetrabydro-2H-pyran-4-y haminoypyridol 3 4-dlpyridazin-1-
yh-S-methylphenol,
H

(53-2-(4-((3 . 3-dimethy ltetrahydro-2H-py ran-4-vhaminojpyridof 3, 4-dlpyvadazin-1-
v h-S-(triffuororeethyl)phenol;

/O H
-~ ‘\\ N
o

S -

{(R)-2-(4-((3,3~dimethyltetrahydro-2H-pyran-4-yDaminoypyrido|3,4-djpyridazin-1-
yii-S-(rifluoromethyDphenotl;
H

N N
o~ : E
N
CF,H

(R}-5-(difluoromethyl}-2-(4-((2.2-dimethyltetrahy dro-2 H-pyran-4-
yhaminoypyridof3.4-dipyvridazin-1-yhiphenol;
H

N oH
o
N7 CF,H

{S)-3-(difluoromethyl}-2-(4-((2.2-dimethy lietrahydro-2H-pyvran-4-
yvhaminoypyxdof3 4-dipvadazin-1-yhphenol;
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17 i
P
NG H
{8)-5-( (hﬂuﬁmmethx H-2-(4-¢(3,3-dumncthyitetrabydro-2H-pyran-4-
yamino)py udo{j 4-dlpyridazin-1-yDphenol;
-
o
178%*
CFoH
{R)~5-(diﬁumomethy1) ~2-{4-{(3,3-dimethyltetrahydro-2H-pyran-4-
yvhaminoypy ndo{ 3, 4-dipvodazin-1-yhphbeool;
IRA*
5~chloro-2-(4-(((35,4R)-3~methylictrabydro-2 H-pyran-4-yDamino)pyridof 3.4~
d}p}« nd&nm -viyphenol;
g- \ x\
18%*
S-chloro-2-(4-{((3R 4R}-3-ruethyltetrahy dro-2H-pyran-4-yHamino)pyrido{3,4-
dipyridann-i-vphenol;
: N N
g‘”v | SN OH
: o
180 MYy
N N : |
S-chlore-2~(4-(((3R.4S)-3-methvlictrahydro-2H-pyras-4-y Haming)pyridof 3,4~
dipvridazin-i-vlphenol;
H
JR
5
18D*
N
S-chloro-2-{4~({{35,45)-3-methyletrahydro-2H-pyran-4-vlamino jpyndo{3 4~
dipyridazin-t-yljphenol;
H
193*

{S)-2-{4-({(4-oxaspiro{2 4 theptan-6-yDaminojpyrido |3, 4-dipyridazin-1~y1i}3-5~
{trifluoromethyDphenol;
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R}-2-(4-((4-oxaspircf2 4iheptan-6-yDamino)pyrido[3 4-djpyrdazin-1-y1)-5-

guiﬂuommvﬁw Dphenol;

S

(R)-5-{difluoromethy}-2~{(4-{(6,6-dine ihyh;imhydm-ﬂf—pyaand-

¥ )ammo\pyndo{» 4-dlpvadazin-1-yDpbeool;

7@» »~ OH
Crl CFH

(8)-5~(diflucromethv])-2~(4-({6,6-dimethyltetraby dro-2H-pyran-3-

vhamino)ypyridof3 . 4-djpyridazin-1-vhphenol;
H

2o{4-(({R})-5 S-dimcthyltetraby drofuran-3 -y Daraino ypyridof 3. 4-djpyridazin-1 -y 1)-3-

2iB*

fluoro-5-methylphenol;

2-{4-{{(3)-5,5-dimethy lictraby drofuran-3-yhaming)ypyrido[3.4-dipyridazin-1-yH-3-

228

fhioro-S-methyiphenol;

‘ CF,

(§3-2-(4-(2.2-dimethy ltetrahydrofumn-3-vhamino jpyndo |3, 4-djpyrdazin-1-yi}-5-

b3
b2
%

( mﬂuommf’?hy Bphenol;

CFy

{F-2~(4-((2, 2~dimethy ltetraby drofwran-3 -y Damino ypyridof 3. 4-dlpyridazin-1~y1)-3-
{trifluoromethyDphenol;
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K

jﬁ/ijfhiKiEN on
o NN R
234 g‘ N
~ FNCHE,

S«{diftnoromethy)-2(4-(( S, S-dimethvltctraby deoforan-3-yHaminepyrido{3,4-
dipyndazin-1-yhphenol
H

SOy
Y
(]
CHF,

{R)-S-(diflucromethy -2-(4-({5,5-dimethyitcteabyd ofuran-3-yHamina)ypyrido|3.4-
djpyridazin-1-viphenol

23%

23R

CHF,
(S)-5~(diflnoromethyl)-2~(4~((5,5~dimethyitetrahvdrofuran-3-yDamino)pyrido[3,4-
dipvridazin-1-yDpheool
or a pharmaccutically acceptable salt or tsotopically labeled compound thereof.
[3454] Exemplary Embodiment 21. A compound of the formula:
B

e
5‘"\0

S-{diftuoromethy13-2-(4-({2-(methoxy-d31-2-methylpropyDamino ypyrido[3,4-
dipyridazin-1-yphenol;

GA

2-{4-({{4-methy bnorpholin-2 -y DmethyDamino pyrido {3 4-dpy ridazine- 1 -y [)-5-
(trifluoromethy Hphenol;
or a pharmaceutically acceptable salt or isotopically labeled compound thereof.

[8455] Exemplary Embodiment 22. The compound of Exemplary Embodiment | of the formula:

24

2-{4-(((R)-5,5-dumecthyltetmaby drofuran-3-yDaminojpyrido{3.4-
dipyadazin-i-yH-3, S-dimethylphenol
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I5A*
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2-(4-{((S)-5.5-dimethylicirahydrofuran-3-yhamino bpy ridof 3.4~

dipvddazin-i-yH-3,5-dinethylphenol

‘a, m K
O
o

Y
E\n

AR

N
& N O
SR
N A

B

S-chloro-2-{4-({(2R 4R)-2-methvlietrahvdro-2H-pyran-4-
yhariooypyridof3.4-djpyridazin-1-vhphenol;

“Cl

5-chloro-2-(4-({{28,48)-2~-methyltetraby dro-2H-pyran-4-
yhaminoypyrido3.4-dipvridazin-1-yhphenol;

H

‘\Ifj-w‘NKNéN O
oo
~F g

S-chloro-2-(4-(({28, 4R)-2 -methyltetrahydro-2H-pyran-4-
ylaminojpyridol3,4-dipyridazin-1-yhphenol;

3-chloro-2-(4-({(2R,45)-2-methyltetrahydro-2H-pyran-4-
ylaminojpyridol3,4-dipyridazin-1-yhphenol;

Ci

3-chloro-2-{4-{{({R)-5,
|

83

S-dimethyhetrahy drofuoran-3-vhaminoypyridof 3,4~
dipvridazin-i-yD-5-methyiphenol,
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H
YL ¢

oMz
26B* (\/ ~

~F o)

3-chloro~2-(4-({{8)-3.5-dimethy lietrahy drofuran-3~yhaminopyridof 3.4~
dipyrdazin-1-v-S-methviphenol;
or a pharmaceutically acceptable salt or isotopically labeled compound thereof.

{8438 Exemplary Embeodiment 23, The compounnd of Excmplary Embodiment 1, wherein the

compound is not Cl

, or a pharmaceutically acceptable salt, solvate,
clathrate, hyvdrate, sterecisomer, tastomer, isotopically labeled compound, or prodrug thereof.
(84587} Exemplary Embodiment 24, The compound of Exemplary Embodiment 1, wherein the

compound 18 not:

1A
Gl
5-chloro-2-{(4-({4,4-dimethyletrahy drofuran-3-y Damino)pyride|3 4-djpyridazin-
1-vDphenol;
H
4 N_ N
N
A

S-chiore-2-(4-((3,3-dimethy letrahy dro-2H-pyran-4-yDamino)pyrido{3 4~
dipyridazin-1-yliphenol;

N__N
SN OH

L
N L

5-chloro-2-(4-({2,2-dimethyletrahydro-2 H-py ran-4-y Damino jpyridof 3,4~
djpyridazin-1-yhphenol; or
H

SA |
~ S
2-{4-({5 5-dimethyltetratyy drofurar-3-y Dariooypyridof3.4-dipyridazin-1 -y 1)-5-

methyipheaol,
or a pharmaceutically acceptable salt or isotopically labeled compound thereof.

(8458 Exemplary Embeodiment 25, The compounnd of any one of Exemplary Embodiments 1-21,
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23 and 24, wherein the componund has a Kpu,u greater than 0.3,

[6459] Exemplary Embodiment 26. The compound of any one of Exemplary Embodiments 1-21,
23, or 24, wherein the compound has a Kpu,u greater than 0.3 to about 10,

{8460 Exemplary Embediment 27, A pharmaceutical composition compusing the compound of
any one of Exemplary Embodunents 1-26, or a pharmaceutically acceptable sali, solvate, clatheate,
hydrate, stercoisomer, tautomer, isotopically labeled compound, or prodrug thereof, and one or more
pharmaceutically acceptable carriers.

(8461 Exemplary Embodiment 28, A method of moduating NLRP3, the method comprising
administering 10 the subject a compound of any one of Exemplary Embodiments 1-26, ora
pharmaccutically acceptable salt, solvate, clathrate, hvdrate, stercoisomer, tantomer, isotopically
fabeled compound, or prodrog thereof, or a phanmaceutical composition of Exemplary Embodiment

¥
L

~t

(84621 Exemplary Embodiment 28, A method of treating or preventing a discase or disorder, the
method comprising administering to the subject a compound of any one of Exemplary Embodiments
1-26, or a pharmaccutically acceptable salt, solvate, clathrate, hydrate, stereoisomer, tautomer,
isotopically labeled compound, or prodrug thereof, or a pharmaceutical composition of Exemplary
Embodiment 27,

8463} Exemplary Embodiment 38. The corapound of any one of Exemplary Embodiments 1-26, or
a pharmaceutically acceptable salt, solvate, clathrate, hyvdrate, stercoisomer, tautomer, isotopically
labeled componnd, or prodiug thereof, or a pharmaceutical composition of Exemplary Embodiment
27, for use in treating or preventing a disease or disorder.

[8464] Fxemplary Embodiment 31. Use of the compound of any one of Exemplary Embodunenis
1-26, or a pharmaceutically acceptable salt, solvate, clathrate, hyvdrate, stereoisomer, tautomer,
isotopically labeled compound, or prodrmug thereof, in the manufacture of a medicament, for the
treatment or provention of a disease or disorder.

[8465] Exemplary Embodiment 32. Use of the compound of any one of Exemplary Ernbodiments
1-26, or a pharmaccutically acceptable salt, solvate, clathrate, hydrate, stercoisomer, tautomer,
isotopically labeled compound, or prodiug thercof, for the treatment or prevention of a disease or
disorder.

[@466] Exemplary Embediment 33, The oethod, compound, or use of any one of Exemplary
Embodiments 29-32, wherein the discase or disorder s an NLRP3-related disease or disorder,
(68467} Exemplary Embediment 34, The oethod, compound, or use of any one of Exemplary
Embodiments 28-33, whercin the subject is a human.

[@468] Exemplary Embediment 35, The method, compound, or use of apy one of Exemplary
Embodiments 28-34, whercin the disease or disorder is inflammation, an agto-tmmuane disease, a
cancer, an infection, a disease or disorder of the central nervous systen, a metabohic disease, a

cardiovascular discase, a respiratory disease, a kidnev disease, a liver disease, an ocular discase, a
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skin discase, a lvmphatic discase, a rheumatic discase, a psychological disease, graft versus host
discase, allodynia, or an NLRP3-related discase.
[6459] Exemplary Embodiment 36, The method, compound, or use of Exemplary Embodirnent 35,
whetein the discase or disorder of the central nervous system is Parkinson’s discase, Alzheimer’s
discase, tranmatic brain tjury, spinal cord injury, amyatrophic lateral sclerosis, or multiple sclerosis.
[@47¢] Exemplary Embediment 37. The method, compound, or use of Exemplary Embodirent 33,
wherein the kiduey disease is an acute kidoey discase, a chronic kidney discase, or a vare kidaey
diseasc.
[60471] Exemplary Embodiment 38. The method, compound, or use of Exemplary Embodiment 35,
wherein the skin discase is psoriasis, hidrademtis suppurativa (HS), or atopic dermatitis,
(8472} Exemplary Embodiment 39, The method, compound, oruse of Exemplary Embodiment 35,
wherein the rheumatic diseasc 15 dermatomyositis, Stll's discase, or juvenile idiopathic arthntis.
[8473] Exemplary Embodiment 40, The method, compound, or use of Exeraplary Embodiment 35,
wherein the NLRP3-related discase is in a subject that has been determined to carry a gemmline or
somatic non-silent mutation in NLRP3.
{8474} Exemplary Embodiment 41, The method, compound, or use of Exemplary Embodiment 40,
wherein the NLRP3-related discase is in a subject that has been determined to catry a gegmline or
somatic non-silent routation 1o NLRP3 is aryopyrig-associated antoinflarnmatory syndrome.
[8475] Exemplary Embodiment 42, The method, compound, or use of Exemplary Embodiment 35,
wherein the crvopyrin-associated autornflanunatory syndrome is familial cold antoinflammatory
svindrome, Muckle-Wells syndrome, or neonatal onset rvdtisystem inflamunatory disease.
[8476] Fxemplary Embodiment 43. A compound selected from:

{R)-5-chloro-2-(4-((4 4-dimethyltetrahydrofuran-3-yDamino)pyride| 3 4-djpyridazin-1-
viphenol;

S-{diftuoromethy 13-2~(4-((2~{methoxy~d3 }-2~methy lpropyhaminepyrido| 3 4-djpyridazin- | -
vihphenol;

{R)-5-chiorg-2-(4-{(3 3-dimethvlietrahydro-2H-pyran-4-vianmainojpyndof 3,4-djpyadazin-1-
vihphenol;

{§3-5-chloro-2-(4~({2, 2-dimcthy ltetrahy dro-2H-pyran-4-vhamino)pyrido[3.4-djpyridazin-1-
vhphenol;

(R)-2-{4~((5,5-dimethvitetraby droforan-3-y Daminc)pyrido{3,4-dipyridazin-1 -y H-5-
methyiphencl; and

{S)-2-(4~{{{4-methylmorpbohin-2-yhimethy Daminoypyrido} 3. 4-djpyridazin-{ -y 1)-5-
{trithucromethyphenol

and a pharmaceutically acceptable salt, solvate, clathrate, hydrate, sterecisomer, tastomer, or
prodrug of any of the foregoing.

{6477} Exemplary Embodiment 44, The compound of Exemplary Embodiment 43, wherein the
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compound is (R)-5-chloro-2-(4~((4, 4-dimethy Hetrahydrofuran-3-yljamino)pyrido| 3, 4-djpyridazin-1-
viyphenol, or a pharmacentically acceptable salt, solvate, clathrate, hydrate, stereoisomer, tautomer,
isotopically labeled compound, or prodrug thercof

{8478} Exemplary Embodiment 45, The compound of Exemplary Embodiment 43, whereio the
compound is 3-(dduoramethyl)-2-(4-{(2-(methoxy -d43)-2-methylpropyljaminoe jpyridof 3 4-
dipyndazin-i-vhphenol, or a pharmaceutically acceptable salt, solvate, clathrate, hydrate,
stereoisomer, tantomer, isctopically labeled compound, or prodrug thereof,

[€479] Exemplary Embeodiment 46, The compound of Exemplary Embodiment 43, wherein the
compound is (R}-5-chlore-2-(4~{(3,3~dimethy letmhydro-2 H-pyran-4~vhamino)pyride[3,4-
dipyndazin-l-vhphenol, or a pharmacewtically acceptable salt, solvate, clathrate, hydrate,
stereorsomet, taptomer, 1sotopically labeled compound, or prodmg thereof

[6480] Exemplary Embodiment 47, The compound of Exemplary Embodiment 43, wherein the
compound is (8)-5-chloro-2-(4-((2,2-dimethy ltetrahy dro-2H-pyran-4-ylamino)pyridof3,4-
dipyridazin~-1-vhphenol, or a pharmaceutically acceptable sali, solvate, clathrate, hvdrate,
stercoisomer, tautomer, isotopically labeled compound, or prodmg thereof

[B481] Exemplary Embodiment 48. The corapound of Exemplary Embodiment 43, wherein the
compound is (R3-2-{4-((5,5-dimethyltetrahydrofuran-3-yhamiono)pyrdof3.4-djpyridazin- 1 -v1)-5-
methylphenol, or a phaomaceutically acceptable salt, solvate, clathrate, hvdrate, stereoisomer,
tantomer, isotopically labeled compound, or prodoug thereof.

[B482] Fxemplary Embodiment 49. The compound of Exemplary Embodirnent 43, wherein the
corppound s (3)-2-(4-(({4-methy norpholin-2-yDmethyDaminoypyndo3 4-djpyndazia-1-y)-5-
(taflocromethy Dphenol, or a pharmaceutically acceptable salt, solvate, clathrate, hydrate,
stereoisomer, tmtomer, isotopically labeled compound, or prodrag thereof.

[B483] Exemplary Embodiment 38, A pharmaceutical composition comprising a compound of
Exemplary Embodiment 43, or a pharmaceutically acceptable salt, solvate, clathrate, hydrate,
storeoisomer, fantomer, isotopically labeled compound, or prodrug thereof, and a phammaceutically
acceptable carrier.

[6484] Exemplary Embodiment 51. A pharmaceutical composition comprising a compound of
Exemplary Embodiment 44, or a pharmaccutically acceptable salt, solvate, clathrate, hydrate,
storegisomet, tantoner, isotopically labeled compound, or prodrug thereof, and a phanmaceutically
acceptable carrier,

(6485} Exemplary Embodiment 532, A pharmaceutical composition compusing a compound of
Excemplary Embodiment 45, or a pharmaceutically acceptable salt, sodvate, clathrate, hydrate,
sterecisomer, tantomer, isotopically labeled compound, or prodoug thereof, and a phammaceutically
acceptable carnier.

[8485] Exemplary Embodiment 33. A pharmaceutical composition comprising a compound of

Exemplary Embodiment 46, or a pharmaceutically acceptable salt, solvate, clathrate, hydrate,
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storeoisomer, fantomer, isotopically labeled compound, or prodrug thereof, and a phanmaceutically
acceptable carrier,

(6487 Exemplary Embodiment 34, A pharmaceutical composition comprsing a compound of
Excemplary Embodiment 47, or a pharmaccutically acceptable salt, solvate, clathrate, hydrate,
storegisomet, tantoner, isotopically labeled compound, or prodrug thereof, and a phammaceutically
acceptable carnier.

{8488 Exemplary Embeodiment 535, A pharmaceutical composition compnsing a compound of
Excemplary Embodiment 48, or a pharmaceutically acceptable salt, solvate, clathrate, hydrate,
sterecisomer, tantomer, isotopically labeled compound, or prodoug thereof, and a phammaceutically
acceptable carrier.

16489 Exemplary Embodiment 36, A pharmaceutical composition comprising a compound of
Exemplary Embodiment 49, or a pharmaceutically acceptable salt, solvate, clathrate, hydrate,
stereoisomer, tantomer, isotopically labeled compound, or prodmg thereof, and a pharmaceutically
acceptable carricr.

[H498] Exemplary Embodiment 57. A method of treating or preventing an NLRP3-related disease
or disorder, comprising administering to the subject at least one therapeutically effective amount of
the compound of Exeropiary Embodiment 43, or a phanmaceutically acceptable salt, solvate, clathrate,
hydrate, sterecisoraer, tautomer, isotopically labeled compound, or prodrug thereof,

[8481] Exemplary Embodiment 538, The method of Exemplary Embodiment §7, wherein the
NLRP3-related discase or disorder 1s inflammation, an auto-irnmyne discase, 3 cancer, an infection, a
disease or disorder of the central nervous systern, a metabolic discase, a cardiovascular disease, a
respiratory disease, a kiduey disease, a biver disease, an ccular disease, a skan disease, a lymphatic
disease, a thoumatic discase, a psychological disease, graft versus host discase, allodynia, or an
NLEP3-related discase in a subject that has been determined to carry a germline or somatic non-silent
mutation in NLRP3,

(84921 Excmplary Embediment 59, The method of Excmiplary Embodiment 58, wherein the
compound is (R)-5-chlore-2 {(4-({4, 4-dimethy Hetrahydrofuran-3-yDaminopyndo|3,4-djpyridazin-1 -
viphenol, or a pharmacentically acceptable salt, solvate, clathrate, hydrate, stereoisonmer, tantomer,
isotopically labeled compound, or prodiug thereof.

[8493] Exemplary Embodiment 68, The owcthod of Exemplary Embodiment 38, wherein the
compound is 3-(dduoramethyl)-2-(4-{(2-(methoxy -d43)-2-methylpropyjamino jpyridof 3 4-
dipyridazin-i-vhphenol, or a pharmaceutically acceptable salt, solvate, clathrate, hvdrate,
stereoisomer, tantomer, isctopically labeled compound, or prodrug thereof.

[@484] Exemplary Embeodiment 61, The method of Exemplary Embodiment 38, wherein the
compound is (R)-S-chlore-2-(4-{(3,3~dimecthy lictrabydro-2H-pyran-d-yDHaminopyrdo]3,4-
dipyndazin-1-vDphenol, or a pharmaceutically acceptable sali, solvate, clathrate, hydrate,

sterecisomer, tantomer, isotopically labeled compound, or prodiug thereof.
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(84951 Exemplary Embediment 62. The method of Excmiplary Embodiment 58, wherein the
compound is (§3-5-chloro-2-(4-{(2,2~dimethyltetrahy dro-2H-pyran-4-vDaminojpyridof 3.4~
dipyridazin-i-vhphenol, or a pharmaceutically acceptable salt, solvate, clathrate, hvdrate,
stercoisomet, tavtomer, 1sotopically labeled compouad, or prodmug thereof.

[6496] Exemplary Embodiment 63, The owcthod of Exemplary Embodiment 38, wherein the
compound is (R)-2-(4-((5 . S-dimethyltetrabydroforan-3-vhamino)pyrido[3,4-dipyridazin-1 -y )-S5~
methyiphenol, or a pharmacentically acceptable salt, solvate, clathrate, hydrate, sterecisomer,
tautomer, isctopically labeled compound, or prodrag thercof

(04971 Exemplary Embodiment 64, The method of Exemplary Embodiment 58, wherein the
compound is (8)-2-(4-{{{(4-methylmorpholin-2-yDmethy Daminojypyrido{3.4-djpyridazin-1-y1)-5-
{(triflucromethy Dphenol, or a pharmaceutically acceptable salt, solvate, clathrate, hydrate,
sterecisomer, tantomer, isotopically labeled compound, or prodiug thereof.

[3498] Exemplary Embodiment 65. A method of treating or preventing an NLRP3-refated disease
or disorder selected from Parkinson’s disease, Alzheimer’s disease, multiple sclerosis, refractory
cpilepsy, stroke, ALS, headache/pain, and traumatic brair injury, said method compusing
administering to the subject at least onc therapeutically effective amount of the compound of
Exemplary Embodiment 43, or a pharmaceutically acceptable salt, sotvaie, clathrate, hydrate,
stereoisomer, tautomey, isotopically labeled compound, or prodrug thereof

[8499] Exemplary Embodiment 66, The method of Exemplary Embodiment 63, wherein the
corppound s (R3-3-chlors-2-(4-((4, 4-dimethy Hetrahydrofuran-3-yljaminc)pyrido[3 4-djpyridazin-1-
vhphenol, or a pharmaceutically acceptable salt, sotvaie, clathrate, hydrate, stereoisomer, tautorer,
wotopically labeled compound, or produg thereof.

[8508] Exemplary Embodiment 67. The method of Exemplary Embodiment 65, wherein the
compound is S-(diftuoromethy )-2-(4-{(2-(methoxy -d3)-2~-methylpropy Damino jpyridof 3 .4-
dipvridazin-i-vDphenol, or a pharmaccutically acceptable salt, solvate, clathrate, hvdrate,
storeoisomer, fantomer, isotopically labeled compound, or prodrug thereof,

(6361 Exemplary Embodiment 68. The method of Exemplary Embodiment 65, wherein the
compound is (R)-5-chlore-2-(4-((3,3-dimethy lietrahydro-2H-pyran-4-viamino pyndo|3,4-
dlpvridazin-1~vDphenol, or a pharmaceutically acceptable salt, solvate, clathrate, hvdrate,
stercoisomet, tavtomer, 1sotopically labeled componad, or prodmg thereof.

(65821 Exemplary Embediment 69, The method of Exemplary Embodiment 65, wherein the
compound is (Si-5-chlow-2-(4-{(2,2-dimethyltetmabydeo-2H-pyran-4-yDamioo)pyridof3.4-
dipyndazin-i-vhphenol, or a pharmaceutically acceptable salt, solvate, clathrate, hydrate,
stereoisomer, tantomer, isctopically labeled compound, or prodrug thereof,

[6383] Exempiary Embodiment 78, The method of Exemplary Embodiment 65, wherein the
compound is (R)-2-{(4-((5,5-dimethyletrahvdrofuran-3-yamino)pyrido| 3, 4-djpyndazin-1-v)-5-

methyiphenol, or a phanmaceutically acceptable salt, sobvate, clathrate, hvdrate, sterecisomer,
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tautomer, isotopically labeled compound, or prodiug thereof.
[6384] Exemplary Embodiment 71. The method of Exemplary Embodiment 65, wherein the
compound is (S1-2-{4-{{({(4-methylmorpholun-2-vhimethy Damisoypyrido(3 4 -djpyridazin-1 -vi)-5-
(triffluoromethyliphencl, or a pharmaceutically acceptable salt, solvate, clatheate, hvdrate,
stercoisomet, tavtomer, 1sotopically labeled compouad, or prodmug thereof.
(€385 Exemplary Embediment 72. A method of treating or preventing an NLRP3-related disease
or disorder sclected from Parkinson's discase, Alzheimer’s discase, multiple sclerosis, refractory
epilepsy, stroke, ALS, headache/pain, and travmatic brain injury, said method comprising
administering o the subject at least one theapeutically effective amount of the pharmacentical
composition of Exemplary Embodiment 50.
[65058] Exemplary Embodiment A1, A compound selected from the group consisting of:

(R)~5-chloro-2~{4~{{4 4-dimethyltetrabvdrofuran-3-yhaminopyride|3 4-djpyridazin-1-
yihphenol;

S-{difluoromethy}-2-(4-{{2-(methoxy-d3)-2-methylpropyDaminopyrdo|3, 4-d|pyridazin-1-
yihphenol;

(R3-5-chlow-2-(4~((3,3-dunectbyltetraby dea-2H-pyran-4-vDamiso)pyridof 3 4-djpyridazin- 1 -
yhpbeool;

(5)-5-chlore-2-(4-((2.2-dimethy lietrahy dro-2H-pyran-4-vhamino)pyrido[3,4-dpyudazin-1-
yhpbeool;

(F3-2-(4-((3.5-dimethylietrahydrofuran-3 -y hamino ypyndo| 3, 4-djpyndazin-{ -v1}-5-
methylphenol; and

{5)-2-(4-({ (4~ thylmorpholin-2-yDmethy Damino)pyridof3,4-dipyridazin-1 -y 1)~ 5~
{trifleoromethy Dphenol.
[3587] Exemplary Embodiment AZ. The compound of Exemplary Embodiment A1, wherein the
compound is (R)}-5-chloro-2-(4-((4,4-dimethy Hetrahydrofuran-3-yamino)pyrido| 3, 4-djpyridazin-1-
vihphenol
(6308 Exemplary Embodiment A3, The compound of Exernplary Embodiment A1, whersin the
compound is 3-(diffuoromethyl)-2-(4-{(2-(methoxy -d3)-2~-methylpropylamino jpvrido| 3,4~
djpyridazin-1-yhphenol.
(8589} Exemplary Embeodiment A4, The compound of Excroplary Embodiment A, wherein the
compound is (R)-5-chloro-2-(4-{(3.3-dimethy Hetrahy dro-2H-pyran-4-vhamino pyado[3,4-
dipyrdazin-1-yhphenol.
[651¢] Exemplary Embediment A8, The compound of Exerplary BEmbodiment Al, wherein the
compound is (S)-3-chloro-2-(4-((2, 2-dimethy Hetraby deo-2 Hepyran-4 -y DHamino jpyridof 3.4~
dipyndazin-1-yhphenol.
{6513} Exemplary Embodiment A6. The compound of Exemplary Embodiment Al, wherein the

compound 18 (R)-2-(4-((5,5-dimethyltetrahy drofuran-3-yamino)pyrido| 3, 4-djpynidazin-1 -y 1}-5-
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methylphenol.

[6512] Exemplary Embodiment A7. The compound of Exeraplary Embodiment A1, wherein the
compound is (S1-2-{4-{{{(4-methylmorpholun-2-vhimethy Daminoypy rido(3 4-djpyridazin-1 -vi)-5-
{trifluorometbyphencl.

(6513} Exemplary Embodiment A8. A pharmaceutical composition comprising a compouad of
Excemplary Embodinent Al, and a pharmacewtically acceptable carrier.

[6514] Exemplary Embediment A%, A pharmaceotical composition comprising a compound of
Exemplary Embodiment A2, and a pharmaceutically acceptable camrier.

[6515] Exemplary Embodiment A1§. A pharmaceutical composition comprising a compound of
Exemplary Embodiment A3, and a pharmaceutically acceptable carrier.

16518] Exemplary Embodiment A1L. A pharmaceutical composition comprising a compound of
Exemplary Embodiment A4, and a pharmaceutically acceptable carrier.

{6517} Exemplary Embodiment A12. A pharmaccutical composition comprising a compound of
Exemplary Embodiment A5, and a pharmaceutically acceptable carrier.

8518] Exemplary Embodiment A13. A pharmaceutical composition comprisiag a compounnd of
Exemplary Embediment A6, and a pharmaceutically acceptable carrier.

18519 Exemplary Embodiment 414, A pharmaccutical composition comprisieg a compounnd of
Exemplary Embediment A7, and a pharmaceutically acceptable carrier.

[B528] Exemplary Embodiment A13. A method of treating or preventing an NLRP3-related discase
or disorder, comprising administering to the subject at least one therapeutically effective amount of
the compound of Exernplary Embodiment Al

(8521 Exemplary Embodbuent A16. The method of Exemplary Embodiment Af, wherein the
NLEP3-related discase or disorder is inflammation, an auto~-immmyne disease, a cancer, an infection, a
disease or disorder of the central nervous systen, a metabolic discase, a cardiovascular disease, a
respiratory disease, a kidney disease, a liver discase, an ocular disease, a skin discase, a lymphatic
discase, a rheumatic disecase, a psychological discase, graft versus host discase, allodynia, or an
NLRP3-related discase ina subject that has been determined to canry a germiine or somatic non-silent
mutation in NLREP3.

[6322] Exemplary Embodiment A17. The method of Exemplary Enbodiment A16, wherein the
compound is (R)-5-chlore-2-(4-{(4.4-dimethy Hetrahy drofuran-3-ylamico)pyado]3.4-djpyridazin-| -
yvhphenol.

[6523] Exemplary Embodiment A18. The method of Exemplary Enbodiment A6, wherein the
compound is 3-{difhioromethyD-2-(4-((2-(methoxy -d3)-2-methylpropy Damine jpyridof3 4~
dipyndazin-1-yphenol.

[6524] Exempiary Embodiment A 19, The method of Exemplary Embodiment A16, wherein the
compound is (R}-5-chlore-2-(4~{(3,3~dimethy letmhydro-2 H-pyran-4~vhamino)pyride[3,4-

djpyridazin-1-yljphenol.
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[6525] Exemplary Embodiment A28, The method of Exemplary Embodiment A6, wherein the
compound is (§3-5-chloro-2-(4-{(2,2~dimethyltetrahy dro-2H-pyran-4-vDaminojpyridof 3.4~
dipyrdazin-1-yhphenol.

[8526] Exemplary Embodiment A21. The method of Exemplary Enbodiment AL6, wherein the
compound 18 (R)-2-(4-((8,5-dimethyltetmabydrofuan-3-yhamino)pyrido[3,4-dipyridazin-1 -y 1)-5-
methyiphenol.

(8527} Exemplary Embediment A22, The method of Exemplary Embodiment A16, wherein the
compounnd 18 (§)-2-{4-{({{(4-methylmorpholin-2 -yhimethy Daminoypyrido{3 4 -dlpyridazin-1 -y1)-5-
{trithuoromethyDphenol.

(0528} Exemplary Embodiment A23. A method of treating or preventing an NLRF3-related disease
or disorder selected from Parkinson’s discase, Alzheimer’s discase, mudtiple sclerosis, refractory
epilepsy, stroke, ALS, headache/pain, and traumatic brain injury, said method comprising
administering 10 the subject at least one therapeutically effective amount of the compound of
Exemplary Embodiment AL

[HS29] Exemplary Embodiment 424, The metbod of Exemplary Embodiment A23, whereinthe
corppound s (R)-5-chlote-2-(4-({(4, 4-dimethy ltetrahydrofuras-3-yamuno)pyrido[ 3, 4-dipyridazin-1-
yhpbeool

8530] Exemplary Embodiment 425, The methed of Exemplary Ermbodioent A23, whercin the
corppound is S-(diffacromethy -2-(4-{(2-(methoxy «d3)-2-methyipropy Damino ypyridof 3 .4-
dipvridazin-1-yDphenol.

(853 Fxemplary Embodiment A26. The method of Excemplary Ermnbodiment A23, wherein the
corppound s (F3-5-chloro-2-(4-((3,3-dimethy Hetmabydro-2H-pyran-4-yDaminaypyvrido[3.4-
djpyridazin-1-yvDphenol.

[3532] Exemplary Embodiment A27. The method of Exemplary Embodiment A23, wherein the
compound is (8)~-5-chloro-2-(4-((2.2-dimethy tetrahy dro-2H-pyran-4~-yDamino)pyrido|3 4~
dipyridazin-1-yhphenol.

(6333 Exemplary Embodiment A28, The method of Exemplary Embodiment AZ3, wherein the
compound is (R)-2~(4~((5,5~dimethvitctmhvdrofuran-3~yhamino)pyrido[3,4-dipyridazin-1 -y 1)-5-
methylphenol.

[8534] Exemplary Embodiment A29. The method of Exemplary Enbodiment A2Z3, wherein the
compound is (S1-2-{4-{{{(4-methylmorpholun-2-vhimethy Daminoypy rido(3 4-djpyridazin-1 -vi)-5-
{trifluocrometbyphencl.

[6338] Exemplary Embodiment A38. A method of treating or prevesting an NLRP3-related disease
or disorder sclected from Parkinson's discase, Alzheimer’s discase, multiple sclerosis, refractory
epilepsy, stroke, ALS, headache/pain, and travmatic brain injury, said method comprising
administering to the subject at least one therapeutically effective amount of the pharmaceutical

composition of Exemplary Embodiment A8
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EXAMPLES
[B3536] For exemplary purpose, neutral {free base) compounds described herein are synthesized and
tested in the exanmples. It is understood that the neutral compounds disclosed herein mav be converted
to the corresponding pharmaceutically acceptable salts of the compounds using routine techrigues in
the art (e.g.. by saponification of an ester to the carboxylic acid salt, or by hydrolyzing an amide to
form a corresponding carboxylic acid and then converting the carboxylic acid to a carboxylic acid
salt).
(85371 Nuclear magnetic resonance (NMR) spectra were recorded at 400 MHz as stated and at 3003
K unless otherwise stated; the chemical shifts (8) arc reported 1o parts per million (ppm). Spectra were
recorded using a Bruker Avance 400 instrument with 8, 16 or 32 scans.
[8338) LC-MS chromatograms and spectra were recorded using a Shimadzn LCMS-2020. Injection
volumes were 0.7 — 8.0 pl and the flow rates were typically 0.8 or 1.2 ml/min. Detection methods
were diode array (DAD) or evaporative light scattering (ELSD) as well as positive ion electrospray
ionization. MS range was 100 -~ 1000 Da. Solvents were gradients of water and acetonitrile both
containing a modifier (tvpically 0.01 — 0.04 %) such as trifluoroacetic acid or ammonium carbonate.

[6S39] Abbreviations:

DCM dichioromethane

DMF N N-dimethylformanide

DMSO dimethylsulfoxide

dppf 1. 1-bis(diphenyiphosphinojferrocene
ESI clectrospray tonization

EtOAcorEA cthyl acetate

EtOH cthanol

FA formic acid

h hour(s)

Hex hexanes

HPLC high-performance hquid chromatography
PA isopropanct

LOMS Liguid Chromatography - Mass Spectrometry
MeCN or ACN acetonitrile

MeOH methanol

min minte(s)

mw MICIOWAVE

m/z mass/charge

PE petrolenm cther

prep-HPLLC

preparative high-performance Hguid cheomatography
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1t room temperatire
RT retention time
THF tetrabydeofuran
Y yield

Example 1. S-chloro-2-(4-({4 4-dimethyHeirashydrofuran-3-yhamino)pyrido[d,4-dipyridazin-1-
yiiphenol (Compound 14), (R)-S-chioro-2-{4-{{4,4-dimethyltetrahydrofuran-3-
yhaminopyrido]3.4-dipyridazin-1-yliphensl (Compound 1*) and (8)-5-chloro-2-(4-({4,4-
dimethylteirahydrofuran-3-yDamino)pyrido[d,4-dipyridazin-1-viiphens! (Compound 18%)

HUY

Poi{dppfiCls
doane, M

85487 Example | follows Protocol A.

18843 Step 1. Sunthesis of I-chlovo-N-(4,4-dimetfivloxolan-3-vipyridof3,4-dJpvridazin-4-amine and
4-chioro-N-(4,4-dimeihyloxolan-3-viipyrido{3,4-d jpyridazin- {-amine. Into a Smi microwave tobe
were added 1,4-dichloropvade]3,4-dipyvadazine (250 mg, 1.25 mmol, | equivy, DMF (3 o) and
NaLOs (423.91 mg, 4 mamol, 3.2 equivy at 130°C. The final reaction mixtare was irradiated with
microwave radiation for 40 min at 130°C, Afler the reaction was completed, the residue was purified
by reverse flash chromatography with the following conditions: cohumn, C18 silica gel; mobile phase,
acetonitrile (MeCUN) in water, 0% to 100% gradient in 30 min; detector, UV 254 nm. The resuliing
mixture was concentrated under reduced pressure. This resulted in 1-chloro-N~(4,4-dimethyloxolan-3-
vhpyrido[3 4-djpyridazin-4-amine and 4-chloro~-N-(4,4-dimethyloxolan-3-yDpyride|3,4-dipyridazin-

T~amine (150 mg, mixture of two isomers) as a vellow ol LOMS: (ES, m/z): RT=0.735 min,
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w/7=279{M+1}".

(0542 Siep 2: S-chiloro-2-(4-i{4 4-dimethvitetrahydrofuran-3-yl)amino pyride{3, 4-d jpvridazin-1-
vhiphenol (Compound 14), (R)-5-chioro-2-(4-((4, 4-dimethyitetrabndrofuran-3-viamino)pyridof3,4-
dipyridazin-l-yvlhpheno! (Compound 1% and (8)-5-chloro-2-(4-((4, 4-dimethyitetrahydrofiran-3-
viiamino)pyridof3,4-d]pyridazin-1-ylipheno! (Compound I5%). Into a 25wl round-bottom flask
were added a mixture of t-chioro-N«(4 4-dimethyioxolan-3-yDpyrido{3,4-dipyridazin-4-amine and 4-
chloro-N-(4. 4-dimethy loxolan-3-vDpyndo 3, 4-dipyadarin-L-amine (150 mg, 0.53 o], { eqoiv), 4-
chloro-2-hydroxyphenyiboronic acid (120.59 mg, 0.6%9 mmol, 1.3 equivy, fL.1-
Bis(diphenylphosphinoyferrocene] dichloropaliadiom(lly (Pd(dppHCh} (78.73 mg, 6.10 mmol, 0.2
cquiv), Na;COs (171,11 mg, 1.61 mmol, 3 equiv), dioxane (6 mL) and HaO (1.2 mb) at 80°C. The
final reaction mixture took 2h at 80°C. After the reaction was completed, the reaction mixtore was
concentrated, and the residue was purified by reverse flash chromatography with the following
conditions (column, C18 silica gel, mobile phase, acctonitnle (MeUN) in water, 0% to 100% gradient
in 30 min; detector, UV 254 nm). Afier the reaction was completed, the reaction mixdure was
concentrated, and the crude product was purified by Prep-HPLC with the following conditions
2#SHIMADZU (HPLC-61): Coluran, XBrdge Prep Phenyl GBD Coluran, 197250 mm, Spm; mobile
phase, water (10 ramol/L NHHCO:) and acetonitrile (MeCUN) (25% MeCN up to 45% 10 12 min);
Detector, UV 2543, This resulied in 5-chloro-2-(1 ({4 4-dimethyltetrabydrofuran-3-
yhamino)pvrido[3,4-dipyridazin-4-vlphenol (3.2 mg, §.5% yicld) as a light yellow crude solid and 5-
chioro-2-{4-{ -4 ,4-dirnethyloxolan-3-yvlamine tpyridof3.4-dipyridazin- I -vDphenol (Compound 14)
{32 mg, 15% yicld) as a light yellow crude solid. 20 mg of 5-chlore-2-(4-{{-4,4-dimethylonolan-3-
vHamine ppyvrido{3 4-dipyridazin-1-yiphenol (Compound 14) was then chirally separated vsing the
following conditions (Cohunn, Chiral ART Celhdose-SA, 4.6%50 mum, 3 win: mobile phase, methyl
tert-butyl ether (VEBE) (0.2% formic acid (FA)) and isopropyl:dichloromethane (JPADCM) = 111
(hold 50% PADCM=1:1 1 4 min); Detector, UV 254) to provide 5~chloro-2-(4~-{{(3R)-4 4~
dimethyloxolan-3-viamino }pyrido| 3 4-djpyvrdazin-1-yDphenol (also referred to herein as (R)-3-
chioro-2-(4-({4 4-dimcthyltetrahy drofuran-3-vhamino)pyrido|3,4-d pyvadazin-1-yHphenol)
{Compound 1*) (RT = 1.12 min, 5.4 mg, 2.69% vield) as a fight yellow solid and 5-chloro-2-(4-

{13534 4-disethyioxclan-3~vHamine bpyrido]3 4-dlpyridazin- 1 -vhphenol (alsc referred 1o berein as
{8)-5-chloro-2-{4~({4, 4-dimethy etrabydrofuran-3-yhamino)pyrido|3.4-djpyvridazin- 1 -vhiphenol}
{Componnd IB%) (RT = 2.12 min, 6.0 mg, 3% vield) as a light yellow solid. Stereochermistry
arbiirarily assigned.

[8343] (R)-S-chloro-2-(4-((4 4-dimethvitetrafivdrofuran-3-vDamino)pyride {3, 4-d Jovridazin- 1 -
viiphenol. {Compound 1% LCMS: (85, mv/zy: RT=0.605 min, m/z=371.1 [M+1]" 'H NMR (400
MHz, Methanol-dd) § 9.77 (4, /= 1.0 Hz, 1H), 887 (d, /=37 Hz, 1H}, 7.59 - 7.50 (m, 1H}, 7.38 (4,
J=80Hz IH), 706d, /=78 Hz, 2H), 510 - 4.98 (n, 1H), 447 - 4.30 (1, 1H), 3.99 - 3.86 (m,
1H), 3.75¢(d, /= 8.4 Hz, 1H), 3.68 (d, /= 8.4 Hz, 1H), 1.32 (5, 3H), 1.16 (s, 3H}.
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[0544) (S)-S-chioro-2-(4-{(4, 4-dimethvitetraivdrofiran-3-yl) aminojpyridof3,4-dlpvridazin-1 -
viiphenol (Compeound 1B% LOMS: (ES, m/z): RT=0.605 min, m/z=371.1 IM+1]" H NMR (400
MHz, Mcthagol-dd) § 9.81 ~ 9.74 (or, 1H). B.87(d, J=57Hz, [H), 757751 {m, 1H}. 738(d, /=
8O0 Hz 1H). 706 (d,/J=77Hz 2H), 513 - 4.98 {m, IH), 450 - 433 (m, IH),4.00 -3.87 (m, {H)},
245, 7=83 He, 1H), 2.08(d, /=83 Hz, 1H), 1.32 (s, 3H), 116 (5, 3H).

Example 2. S-chloro-2-(4-{{(18,28)-2-hydroxycyclopentylamino} pyride[3,4-dipyridazin-1-
yhiphenol) (Compound 3A), (3)-S-chiore-2-{4-{(3,3-dimethylietrahydro-2H-pyran-4-
yhamino)pyrido]3.4-dipyridazin- I-yhpheno! {Compound 3%), and (R}-S-chlore~-2-(4-((3.3~
dimethylictrahydro-2H-pyran-4-yhamino) pyrido|3,4-djpyridazin-1-yDphenol (Compound 3BY)

C
\E/j Cl & N
N ’
O

O
} N
Q?.WO MgBr - O o coo 706, s
N =0 ~ /L\\\ i ! /J\
;\(J/ - E S No NGO EOH 80°C OH
= Step 1 N{; Step 2
7
,>K/NH2
POCH, Py S EiSNa,120°C
reflux TEADMSO Step 5
Step 3 Step 4
H . Na O
></\v'\\ OH ;
(’) i | /i H NN 2
NN,
4 3 1 , 5 .
NS c

Compound 3B
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Compound 34
5-chioro-2-(4-((3,3-

dimathy!fet'ahzd ro-2H-

nyran

Compound 3*
Shioro-2-{4-{(3 3~

4-yhamino)pyrido3,4-

trahydro-2H-pyran-

{A)-5-chicro-2-{4-{(3,3-
dimethylietrahydro-2H-pyran-
4-yHamino)pyridois,4-

il rid dirvridazin-t vhipheno dpyridazin-1-yhphenol
\;)(l?lydxdn#?py_;i %Bﬁ;b; dipyridazin- -yhphenct dipy vy

[8545] Examplc 2 follows Protocol B,

[8346] Siep 10 Synihesis of (18, 28)-2-((1-(4-chioro-Z-methoxyphenyl pyridof 3, 4-d jpyridazin-4-
vijaminojcyclopentan-1-ol. To a stirred solution of fure|3.4~-clpyridine-1,3-dione (30.0 g, 201.20
munol, 1 equiv) and teirahydrofuran (300 mL) was added bromo{4-chloro-2-
methoxypheaymagnesium (0.5M in tetrahydrofuran (THF)) (241 ml, 120 mmoel, 0.6 equiv)
dropwise at ~78°C under nitrogen atraosphere. The resolting reixtare was stirred for 2h at 25°C under
nitrogen atimosphbere. The reaction progress was monitored by LCMS. The reaction was guenched by
the addition of water (150ml) at 0°C. The precipitated solids were collected by filtration and washed

with water (3x50mL}. This resolied in 4-(4-chloro-2-methoxybenzoy Dpyridine-3-carboxylic acid (20
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g, 34.1% vicld) as a light brown solid. LCMS (ES, m/z): RT=0.662 min, m/z=292.0[M+11".

10547} Step 2: Synthesis of 1-(4-chioro-Z-methoxyphemvl) pvridof 3,4-dpyridazin-4-¢f, 1oto a 250 mL
round-battom flask were added 4-(4-chloro-2-methoxybenzovlpvadine-3-cartboxybc acid (5 g, 17.1
mnol, 1 equiv) and SOCEH (30 ml.). The resulting mixtare was stigred for 2hat 70°C. The rcaction was
mounitored by thin layer chromatography (TLC). After the reaction was completed, the resulting
mixiure was concentrated nnder vacupm. The residoc was dissolved in dichloromethane (DCM) (50
b} and added into the solution of NHoNH, HaO (343 g, 68.6 mmwol, 4 cqoiv), methanol (MeOH) (50
mb) at 89C. The resulting mixture was stirred for 3h at 70°C in an oil bath. The reaction progress was
monitored by LCMS. The precipitated solids were collected by filtration. The crude product (dg, 90%
purity) was purified by Prep~-HPLC with the following conditions 2#SHIMADZU (HPLC-0D):
Colymin, XBndge Shicld RPIS OBD Column, 19%2350 mm, 10pm; mobile phase, water (10 mmol/L
NHHCTO:) and acetonitriie (MeCN) ¢hold 39% MeUN m 17 mun); Detector, UV 254/220 nm. This
resulted in I-{4-chioro-2-methoxyphenylpyrido{3,4-dipyridazin-4-0i (2.0 g, 40.6% vield) as an off-
white solid. LOMS: (BS, av/zp: RT=0.723 min, m/z=288.0 [M +H" 'H NMR (400 MHz, DMR0O-ds) 3
1290 (s, 1H), 9.50 (s, 1H), 894 (d, J=535Hz, 1H), 741 (d,/=80Hz 1H), 733 (d,/= 1.9 Hz, 1H),
T23 735 (m, 2H), 3.75 (s, 3H)

10848] Step 3. Synthesis of 4-chlovo-l-(4d-chloro-Z-methoxvphenylpyridof3.4-dipvridazine. Indo a
250ral. round-botiom flask were added 1-{(4-chloro-2-oethoxypheaybhpyrido[3,4-dipyridazin-4-ol
(2.5 g, 8.6%9 mowl., | equiv) and POCL (40 ml), and pyadinge (4 ml). The resulting mixture was
stirred for 3hat 100°C. The reaction progress was monitored by LEMS. The reaction was quenched
with 500 mlL of sodium bicatbonate (ag.} and S00mU of EtOAc at 8°C. The resulting mixture was
extracied with EtOAC (3x500 ml). The combined crgamic layers were dried over anhydrous Na,SCu.
After filtration, the filivate was concentrated under reduced pressure. This resulted in 4-chloro~1-(4-
chioro-2-methoxyphenypyrido|3,4-djpyridazine (1.5 g, 56.4% yield) as a brown solid. LOCMS (ES,
/7y RT=0.845 min, m/z=306.0[M+1]". 'H NMR (400 MHz, DMSQ-ds) & 9.84 — 9.68 (m, 1H), 9.12
(d,/=57Hz iH), 760-756(m 1H), 751 (d,J=81Hz 1H), 741 (d /=19Hz, 1H),732-
7.25 (s, 1H), 3.74 (5, 3H).

[0549] Siep 4: Synthesis of 1-(4-chioro-I-methoxypheml)-N-(3, 3-dimethyitetrofivdro-2H-pvran-4-
iipyrido 3, 4-dipyridazin-4-amine. Into a 40ml vial were added 4-chloro-1-(4-chloro-2-
methoxypheaylpyndof3,4-dipyddazine (200 mg, 0.65 romal, | equiv) and 3,3-dunethyloxan-4-amine
(101,28 mog, 7.84 mamol, 1.2 equiv), tricthylarsioe (TEA) (198.32 mg, 1.96 mmol, 3 cquiv), and
dimethylsulfoxide (DMSO) (5 ml) at room temperature, The resulting mixture was stitred

for overmght at 80°C under nitrogen atmosphere. The reaction progress was monitored by

LCMS. The resulting mixture was nsed in the next step divectly withowt further purification.
LOMS:(ES, mv/zy RT=0.684 min, m/z=399[M+1]".

{0850} Strep 50 Synthesis of S-chioro-2-(4-{{(15,28)-2-hydroxyovclopentvi jamino lpyrido 3.4~

dipyridazin-1-yljphenol) (Compeound 34), (8)-5-chloro-2-(4~((3, 3-dimethvitetrahvdro-2H-pyran-4-
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vijamina) pyrido] 3, 4-d Jpvridazin-1-yi)phenol (Compound 3%), and (R)-5-chlovo-2-(4-({3, 3~
dimethyltetrafvdro-2H-pyran-4-viiamino)pvridof 3, 4-dJpyridazin-1-viiphenol {Compound 38%).1ato a
20 vial were added the reaction mixture from step 4, {ethylsulfanyDsodium (1054 .30 mg, 12.53 nunol,
25 equiv), and DMSO (8 ml) at room temperature. The resulting mixture was stireed for 2b at

120°C under mirogen atmaspbere. The reaction progeess was monitored by LCMS. The resulting
mixture was filtered, the filier cake was washed with MeCUN (3x5 mL). The filtrate was concentrated
under reduced pressure. The residue was punfied by reverse flash chromatography with the following
conditions (column, C18 gel; mobile phase, MeCN in water (10mmol/L NHHCO;), 0% to 100%
gradient in 30 mun; detector, UV 254 nm), resulting product as an off-white solid. The product (90mg,
98.2% purity) was purified by Prep-HPLC with the following conditions (Prep-HPLC-064: Columy,
CHIRALPAK IG, 2%25 ¢cm, 3 um; mobile phase, Hex and MeQH:DUM=1:1- (hold 50%
MeUOHDCM=1:1-1n 23 mun);, Detector, UV 254nm) to afford S-chloro-2-(4~{[(4K)-3.3-
dimethyioxan-4~yHamino jpyridof3,4-djpyridazin- 1 -vhpheno! (also referred to herein as (R)-5-chloro-
2-(4-{(3 3-dimethylietrahydro-2 H-pyran-4-yhamino)pyvrido{3,4-dipyrdazin-1-yDiphenol) (Compound
3B*)(RT = 150 min, 27 .8 mg, 14.3% yield) as an off-white solid and S-chloro-2-{4-{{(45)-3,3~
dimethyloxan-4-yHaroino fpyridof3.4-d]pyvridazin- 1 -vliphenol {also referred to berein as (§)-5-chloro-
2-(4-{(3 3-dipethylietrahydro-2 H-pyran-4-vhamino)pyado{3,4-d]jpyadazia-1-yhpbeool) (Compound
3%y (RT =328 min, 24 4 mg, 12.5% vield) as an off-white solid. Stereochemistry arbitranly assigoed.
[8S31) S-chloro-2-(4-{{(48)-3, 3-dimethyloxan-4-yl jamino Jpyridof 3, 4-d Jpyridazin- 1 i) phenol
{Compound 387, LOMS.(ES, m/2): RT=0.553 min, 0v/7=385.2 [M+11+ 1H NMR (400 MHz,
DMSUO-ds) 5 10.24 (5, 1H), 9.89 (s, 1H), 8.86 (d, J=S.6 Hz, 1H), 738 - 720 (m, 3H), 703 (d, /=74
Hz, 2H), 481 -4.70 (p, 1H), 405 - 3.8% (m, 1H), 3.54 - 342 (m, 2H}, 3.25(d, /= 11.3 Hz, 1H),
1.99 - 1.90 (m, 1H), 1.75 - 1.66 (m, 1H), 1.14 (s, 3H), 0.87 (5, 3H).

18882} S-chloro-2-14-{{(45)-3, 3-dimethvioxan-4-yijomino Jpyvridof 3,4-dipyridazin-1-ylipheno!
{Compound 3% LCMS(ES, w/z): RT=0.671 min, /z=385.2 {M+11+ 'H NMR (400 MHz, DMSO-
dsy 5 10.24 (s, 1H), 9.88 (s, 1H), 8.86 (d. /=56 Hz, 1H), 740 - 717 (m, 3H), 7.03 (d, /=7 5 Hz,
2H), 480 -4.72 (o, 1H), 405 -3.96{(m, 1H}, 3.56-341 (m, 2H), 3.23 (5, 1H), 201 - 192 (m, J =
12.2, 4.8 Hz, TH), 1.73 = 7.65 (m, 1H), 1.13 (s, 3H), 0.87 (s, 3H).

Example 3. 2-(4-{(3 5-dimethyltetrahydrofuran-I-yhaminopyride {3 4-dipyridazin-1-yi)-5-
methyiphensl (Compound SA), (Ry-2-{4-({5,5-dimethyitetrahydrofuran-3-yhHaminejpyrido{3,4-
dipyridazin-1-y-S-methylphenol (Compound 33, and (8)-2-(4-((§,5-dimethyltetrabydrofaran-3-

yhamine)pyride[3.4-dipyridazin-1-y1}-S-methyiphens! (Compound SB)
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(0584} Into a 8mL scaled tibe were added 1-chloro-N~(5, 5-dimethyloxolan-3-vDpynido{3.4-

[ ¥4

3} Exampie 3 follows Protocol A.

dipyndazin-4-amine (120 mg, 0.430 mmol, 1 equivy, S~methyl-2-(4,4,3,5-tctramethy-1,3,2-
dioxaborolan-2-yhphenol (201 mg, 0.860 mmol, 2 equiv), Pd{dppfHCh (94.5 mg, 6.130 mumol, 6.300
cauiv), dioxane (2 mL) and HyO (0.4 ml) at 80°C. The resulting mixture was stirred for 1hat 80°C.
The reaction was monitored by LOMS. The resulting mixture was concentrated under reduced
pressure, and the residue was purified by silica gol column chromatography, eluted with petroleun
ether/ ethyl acetate (1:1) to provide a crade product (140 mg) which was purified by Prep-HPLC
(Column: Xselect CSH C18 OBD Column 30%150mum 3 m, n; Mobile Phase A Water (10 nmunol/L
NHHCO:: Mobile Phase B: Me(CN, Flow wate: 60 mL/min, Gradieni: 34% B (0 34% B in 11 min,
34% B; Wave Lengthe 254 pmn; RTHmin): 16.2) to provide a muxture of Compounds 5A and 3B
{65mg). which were further punfied by Prep-Chiral-HPLC (Column: CHIRAL ART Amylose-SA,
2#25 ¢, 5 m; Mobile Phase A: Hexanes (Hex) HPLC, Mobile Phase B: MeOH: DUM=1. I, HPLC,
Flow rate: 20 mL/mun; Gradient: 20% B to 20% B in 13 min; Wave Length: 220/254 nmy) to afford
{R)-2-(4~((5,3-dimethvltctrahy drofuran-3-vhamino ypyridoi 3 4-djpvndazin-1-y |}~ 5-methylphenol
{(Compound 3) (28,4 mg, 18 8% vield) (RTOmn): 9.63) and (8)-2-(4~((3,5-dimethy Hetrahy drofuran-
3-vhaminopyride{3,4-djpyridazin-1-y1)-5-methylpheno! (Compound 5B) (23.7 mg, 15.7% vield)
(RT(min): 13.52). Absolute stereochemistry was determined by X-rav crvstallography.

[83858] (R)-2-74-((5, 5-dimethyitetrabyvdrofuron-3-viaming )pvridof 3,4-d jpyridazin-1-vi)-5-
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methviphenc! (Compeound 53 LCMS (ES, m/z): RT=1.22 min, 0vz=331.1 [M+HI. 1H NMR (400
MHz, Methanol-d) 6 9.70 (. /= 1.0 Hz, 1H), 885(d. /=57Hz 1H), 757 (m, /=57, 1.0 Hz, 1H),
728 (d, J=77Hz, 1H), 691 ~6.83 (m, 2H), 5.05 - 497 (m, 1H), 441 (m, /=91, 67 Hz, 1H), 3.92
(m, /=91 59Hz {H), 245 (m, J=128, 81 Hz, 1H), 240 (s, 3H), 2.08 (m, /=127, 6 8 Hz, 1H),
145 (s, 3H), 1.35 (s, 3H).

{@88&Y (S)-2-74-((5, S-dimethyltetrahydrofiran-3-vhamino) pyridof 3, 4-d fpyridazin-1-vli-5-
methyipheno! {Compound 58) LUMS (ES, m/2): RT=1.23 min, m/z=351 1{M+H}". T NMR (400
Mz, Mcthagol-dy} 8 9.70 (4, J= 1.0 Hz, IH), 8854, /=57 Hz, 1H}, 7.57 (o, /= 5.7, LOHz, {H),
728, /=77 Hz, 1H), 691 —6.83 (m, 2H), S.07 - 497 (m, 1H), 441 {(m, /=91, 6.6 Hz, 1H), 3.92
{m,./ =91 58Hz 1H), 245 (m, J=12.8 80 Hz, 1H), 240 (s, 3H), 208 (m, ./ = 12.7, 6.8 Hz, 1H),
145 (s, 3H), 1.35 (s, 3H).

{8857} Table A shows the protocol by which the compounds of the instant disclosure were prepared,
and Table B provides the NMR data.

Table A,
. S oot rvtes e MS (ESL; L
Cmp. # Structore mie: M) Protocst
/
,——fi Protocol A
1* 3711 (Example 1}
(R}~3~chloro-2~4-({4,4-dime¢thylictrahyvdrofuran-3-~
yhamino)pyrido(3 4~dipyridazin-1-viyphenol
Protoce]l A
* 37
1A SR {Example 1)
S-chloro-2-(4-~{(4 4 -dimethyltetrahydrofuran-3-
yhamino jpyridoi3, 4-dipyndazin-1-yhphenol
Protocol A
1B* 3711 {Example 1}
{S)-5-chloro-2-(4-({4 4-dirnethy ltetrahy drofuran-3-
yvhamine ypyvrido[3,4-dipyadazin-1-vDipheunol
DaC
3 \O
7
2 378.2 Protocol A

S-(difluoromethy}-2~(4-({2-(methoxy-d3)-2-
methylpropyhamino)pyrido}3.4-djpyridazin-1-vDyphenol
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Takble A.
et MS (ESE
Cmp, # Structure m/z; M Protocel
/S H
oM N
Protos
35 F\, 3852 (ﬁfqipﬁf}f‘
e |
{B)-5-chlore-2-(4-((3,3-dimethvltetrahydro-2H-pyran-4-
vhaminopyrido(3.4-dipyvridazin~-1~-vijphenol
(g/
Protocol B
3A 385.2 Protocol B
{(Example 2)
Cl
S~chioro-2-{4-((3 3 ~dimethyltetrabyvdro-2H-pyran-4~
vhamino)pyndo{3,4-djpyridazin-1-yDpheno
/
34 P Protocol B
- 3892 ( Ixamyple 23
(S)-5-chilpro-2-(4-{ (3,3 -dimethy ltetrabydro-2 H-pyran-4-
yDawinejpyadoi3,4-dipyridazin-1-yDphenol
Protocol B
Conmpound 4%;
Column, CHIRALPAK
IE, 2*23 cm, 5 v
4% 3851 mobile phase: Hexanes
and MeOH.DCM=1:1
(hold 25%
(8)-5-ctilom-2-(4-{(2,2-dimethy Hetrahy dro- 2+{ -pytan-4- MeOHDOM=11 10 17
vDamine)pyrdof3,4-dipyridazin-1-vDphenol in): Detector. UY
254, BT =245 min
Protocol B
Compounds 4%, 4A,
and 4B* were
synthesized following
4A 385.1 Protocol B and

S-chloro-2-{(4~({2,2-dirnethylteirabydro-2H-pyran-4-
vhamino)pyndof3,4-djpyridazin-1-yDpheno

Example 2 using 2,2~
dipethyl tetrahy dro-
2H-pyran-d-amine as
the step 4 araing (1)
reagent.
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Table A,
et MS (ESE;
Cmp, # Structure m/z; M Protoced
Protocol B
E C 1 4B*
“ Componnd 48%,
%h /\ Column, CHIRALPAK
~ 4 IE, 2%358 emy, 5 unyg
48% F\J 3851 mobile phase, Hex- and
MeOH DCM=1:1-
CE =3 3 YD/
. o ik i s ) e {hold 25%
R)-5 ~chl€)r9 ~2~{4 -(. 2 2 ~d1m;thy vh,e u‘;'ahydn?- H-pyran-4~ MeGH DOM=11-in
yaminojpyrido|3,4~-dipyndazin-1-vhphenol 17 nhny: Detector. UV
254, RT =312 min
H
N N
DY TSN on
- { P
5 r(\/ | = 3511 Protecol A (Exampie 3)
~F /
{(F)-2-(4~((3,5-dimethyltetrahvdrofuran-3-
yhaminopyrido |3, 4~djpvridazin-1-v1}-S-methviphenol
SA 35311 Protocol A (Exaraple 3)
2-(4-{(5,5~-dimethy Hetrahvdrofiyan-3-
yhamepyndo {3, 4-djpvridazin-1-vi)-5-methyiphenol
H
)gﬁ“‘ : T “en o oH
e E 2 Dyrteas Cvairie 3
5B l\q/’\v 3151 Protocol A (Example 3)
{S)-2-{4~((5,5~dimethy ltctmhy drofuran-3~
yhaminopynide{3 4-dlpyridazin~-1~v}-5~-methyviphenot
Protoce]l A
Compound 6%:
(& H Coluan: CHIRALPAK
3 IG, 2¥25 ¢m, 5 uny
N N N :
i ; Mobile Phase A:
Hexanes (Hex) (0.5%
o 4202 28 NH-MeQOH),

{S8)-2-(4~{({4-methylmorpholin-2-
yhmethylDaminoypyrido 3, 4~djpyridazin-1-v1)-5-
(irifluoromethyhphenol

Mobile Phase B: Bt3H:
DOM=1:1; Flow rale:
28 ml/mn; Gradient
0% Bios50% Bing
min; Wave Length:
220/254 nm

RT{miny: 5.27
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Table A,
et NS (EST;
Cmp, # Structure m/z; M Protoced
Protecol A
Oy
- N o N N Compounds 6%, 64,
and 6B* were
. syuthesized following
GA Y\J 4302 Protocol A and
= CF, Exa‘mpie i usir‘ig {4~
methy lmorpholin-2-
2-{4-({{(4-methyimorphoiin-2- yhymethananmine as the
vhmethyDaminojpyridoi3.4~djpyridazin-1-v1)-5- step 1 amine (1)
{irifhuoromethyphenol reagent,
Protocol A
Corapound 68*:
Colnmn: CHIEALPAK
G, 2%25 em, 5 g
Mobile Phase A:
Hexanes (0.5% 2M
6B* 420.2 NHs-MeGH), Mobile
COF, Efngse B: Ett?‘rl: ‘
_ DCM=1:1; Flow raie:
{B)-2-{4-({{4-methybnorphohu-2- 26 mL/min; Gradient:
vhmethyDaminopyridoi3.4-dipyndazn-3-v1)-5- 0% B0 50% Bin s
{irithwromethyDphenol min, Wave Length:
220/234 nm; RT{min);
7.30
h-\‘ \T N OH
O"J r/ : \
4 i
7 ""/f\C 3431 Protocol A
{S)-S-chloro-2~{4~-{(tctrahydrofuran-3~
vhaminopyride{3 4-djpyridazin-1-vDphenol
Comparative Fxample 1
USSN 17/528,928
8 357.0 Protocol A

S-chloro-2-(4-{({1-
{hydroxymethylicyclopropyhmethy Damino)ypyrido{3 4~
dipyridazin-1-yhphenol

Comparative Exanple 2
USSN 17/528,928
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Tabie B. 'H NMR iable

Cmp. #

YH NMR

1%

PH NMIE (400 Mz, Methanol-ds) 6 9.77 (d, J = 1.0 Hz, 1H), 8.87 (4, J = 5.7 Hz, 1H), 7.59
~7.50 (m, 1H), 7.38 (4,7 = 8.0 Hz, 1H), 7.06 (4, ./ = 7.8 Hz, 2H), 5.16 — 4.98 (m, 15}, 4.47
~ 430 (m, 1), 3.99 - 3.86 (m, 1), 3.75 (d,J = 8.4 Hz, 1H), 3.68(d,J = 8.4 Hz, 1H), 1.32
(s, 3H), 1.16 (s, 310,

[B*

TH NMR (400 MHz, Methanol-ds) 8 9 81 9 74 (ru, 160, 8.87 (4, ./ = 5.7 Hz, 1H, 757 -
751 {m, 1H). 738 {4, J = 8.0 Hz, 1H). 7.06 (&, J = 7.7 Hz, 2H), 5.13 - 4.98 {m, 1H), 4.50 -
433 (o, 1H)LA00 ~ 387 (. 16D, 245 (4,J = 83 He, 1H), 2084, J = 8.3 Hz, 1H), 132 (s,
3H3, 1.16 (s, 3H).

H NMR (400 MHz, DMSO-de) 5 1018 ¢s, 1H). 284 (s, 1H). 886 (4. /= 5.6 Hz, 1H), 7.69 {1,
J=00Hz 1H}, 747 (d,J="77Hz, 1H), 730 {d, /= 5.6 Hz, IH), 7.26 - 6.90 {m, 3H), 3.82
{d,J =59 Hz, 2H), 1.25 (s, 6H).

H NME (400 MHz, DMSO-do) 6 10.24 (s, 15D, 9.89 (s, 1H), 8.86 (4, J = 5.6 Hz, 1H), 7.38 -
7.20 {m, 3H). 7.03 {d, /= 7.4 Hz, 2H). 481 — 470 {m, 1H), 4.05 - 3.89 (m, 1H), 3.54 - 3.42
(m, 2H), 3.25 (&, /= 113 Ha 1D, 199 - 190 (m, FED, 175 — 1.66 (u 1H), 1.14 (5, 3H).
0.87 (s, 3H).

'H NME (400 MHz, DMSO-ds) 6 10.24 (s, 1H), 2.88 {5, 1H), 8.86 (d../ = 5.6 Hz, 1H), 7.40 —
737 (. 3H), 703 J = 7.5 He, 2H), 4.80 - 4.72 (m, 1H), 4.05 ~ 3.96 (m, 1H), 3.36 — 3.41
(m, 2H), 3.23 (s, U, 2.01 - 1.92 (m, J = 12.2, 4 8 Hz, TH), 1.73 - 7.65 {m, 1), 1.13 (s, 3D,
0.87 (s, 3H).

4%

TH NMR (400 MHz, Methanol-dy)  2.70 (s, 1H), 8.86 (4. /= 5.7 Hz, 1H), 7.56 — 7.50 (m,
FEH), 73848, J = 8.0 Bz, TH), 7.06 (4, J = 8.0 Hz, 25H), 480 — 471 (m, 1), 3.95 - 3.80 (g,
JH), 223 <210 ém, 2H), 170 — 1.57 {m, 2H), 1.40 {5, 3H), 131 (5, 3H).

7

4B*

H MNMR (400 MHz, Methanoi-di) & 968 {d, /= 1 0 He, TH), 8.85 (d, J = 5.7 Hz, 1), 7.52 -
7.50 (m, 1H), 738 (d,J = 7.9 Hz, 1H). 7.12 — 7.0 {m, 2H), 4.84 — 4.76 (m, 1H), 3.97 - 3.80
(i, 3D, 2.21 — 2,13 (. 2H), 1.70 - 1.57 (Gnu 2H), 141 (s, 3HD, 131 ¢s, 3H).

TH NMR (400 MHz, Methanoi-ds) 8 970 ¢4, /= 1.0 Hz, 1), 8.85 (4, J = 5.7 Hz, 1H), 7.57
(m,J =57, 1.0 Hz, 1H), 7.28 (d.J = 7.7 Hz, 1H), 6.91 - 6.83 (m, 2H), 5.05 - 4.97 (m, 1H).
441 (o, S = 9.1, 6.7 Hz, 1D, 3.92 (ny J = 0.1, 5.9 He, 1H), 2,45 (m, J = 12.8, 8.1 Hz, 11),
2.40 (s, 3H), 2.08 (m, J = 12.7, 6.8 Hz, 1H), 1.45 (s, 3H), 1.35 (s, 3H).

5B

'H NMR (400 MHz, Methanol-dy) § 9.70 {4, /= 1.0 Hz, 1H), 8.85 (4, /= 5.7 Hz, 1H), 7.57
(m,J =57, 1.0 Hz, 1H), 7.28 (d.J = 7.7 Hz, 1H), 6.91 - 6.83 {m, 2H), 5.07 — 4.97 (m, 1H).
441 (s, J= 9.1, 6.6 Hz, TH), 3.92 (m J= 9.1, 5.8 Hz, 1H), 2.45 (m, J = 12.8, 8.0 Hz, 1H),
2.40 (s, 3H), 2.08 (m, J = 12.7, 6.8 Hz, 1H), 1.45 (s, 3H), 1.35 (s, 3H).

'H NME (400 MHz, Methanol-dy) § 9.66 (s, 1H), 8.87 (d,./ = 5.7 Hz, 1H), 7.59(d, /= 7.9 Hz,
FED, 75044, J = 5.7 He, UHY, 73448, J = 8.0 Hz, 1H), 7.28 (s, 1H), 4.03 (1, J = 8.0 Hz, 11D,
3.99-3.92 (m, 1H), 3.87 (8, J = 13.8, 4.7 Hz, 1H), 3.82 ~ 3.65 (m, 2H), 3.00 (d. /= 11.4 Hz,
1H), 2.74 (4, J = 11.7 Hz, 1H), 2.34 (s, 3H), 2.23 (4d. /= 11.7, 3.4 Hz, 1H), 2.04 ¢, J = 10.9
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Tabie B. 'H NMR iable

Cmp. # 'H NMR

Hz, 15,
"H NME (400 MHz, Methanol-dy) § 9.66 (s, 1H), 887 (4, /= 5.7 Hz, 1H), 759 (4. /= 7.9 Hz,
FED, 75044, 7= 5.7 He, UHY, 73444, J = 8.0 Hz, TH), 7.28 (5, 1ED, 4.04 {5, 1H), 4.02 - 3.92

6B+
(e, 1HD), 3.87 (m, 1H), 3.83 - 3.65 (mn, 25, 3.00 (4, /= 113 Hz, 1HD, 27444, J = 11.8 Hz,
1H), 2.35 (s, 3H), 2.24 (1d, J = 11.6, 3.4 Hz, 1H), 2.05 {t,/ = 10.8 Hz, 1H).

; "H NMR (400 MHz, DMSO-ds) 5 9.82 {5, 1H). 887 {(d, J = 5.6 Hz, 1H). 7.94 {d, /= 5.8 Hz,

PH), 743 727 {(ma, 2HY, 7.04 (4, J =73 Hz, 2H), 4 874 80 {m, 1H}, 4311 - 3.91 {m, 2H),
Comp Ex 1
3.85~3.72 (m, 25, 2.40 — 2.26 (m, 1H), 2.22 — 2.06 (1, 1H).

'H NME (400 MHz, DMSO-d6) § 9.90 (4, J = 0.9 Hz, 1H), 9.13 (4, /= 5.5 Hz, 1H), 7.67
765 {m, 1H). 740 {4, /= 8.1 Hz, 1H). 7.18 - 7.02 (m, 2H), 3.77 (5. ZH), 3.62 (s, 2H), 6.86 ~
0.63 (u, 4H).

8
Comp Bx 2

Example 4, 5-{difluoromethoxy)-2-(4-((5,5-dimethyletrabydroforan-3-yhamine )pyrido 3.4~
dipyridazin-1-yDphensl (Compovnd 94}, (8)-5-(diffuoromethoxy}2-(4-((8,8-
dimethyletrahydrofuran-3-yvhamine)pyride}3,4-dipyridazin-1-yphenol (Compound 9%), and
{(R)-S-{difluoromethoxy)-2-(4-((8,5-dimethyitetrahvdrofuran-3-yhamine)pyrido) 3,4-
dipyridazin-1-yDhphenol (Compound 9B®)

G‘
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\\/? M Now o
\r'/m /Hi\j\
00 H FNOCFH

Compound 8 Compound 8R*

Si-5-(difluoromethoxy)-2-(4-
25}5,112( neth yﬂe;;luhvd?ﬁfhfgiﬂ (R)-5- (‘55%‘”““9“1‘3*?’) ~2(4-(5,5~
e%mm?\pyndo {3.4-

3 " N dimsthyletrahydrofuran:3
SRR ST

[G588) Example 4 follows Protocol A,

(6389} Siep 1. Swnthesis of I-bromo-4-(diflucromethoxy)-2-methoxvbenzene. Toto a 100 mL round-
bottom flask were added 4-bromo-3-methoxyphenol (5 g, 24.62 nunol, 1 equiv}), acetonitrile (MeCN)
{10 mL), dicthyl bromedifluoromethylphosphonate (13.15 g, 49.25 mmol, 2 exquiv and KOH (2.76 g,
4925 mmol, 2 equiv), H:2O (10 ml) at room temperature. The resulting mixture was stirred for § hat
room temperature. The reaction was momntored by gas chromatography/mass spectrometry (GCMS),
The reaction was quenched with water (10 mb) at 0°C. The resulting mixture was exiracted with
EtQAc (3 x10 mL). The combined organic layers were washed with brine (1x10 mb), dried over
anhydrous Na: S04 After filtration, the filtrate was concentrated under reduced pressure. The residue
was purified by silica gel column chromatography, cluted with petroleum ether/ethyl acetate (PE/EA)
{4:1) to afford the title compound (3.9 g, 61.3% vield). LCMS, ESI: RT= 1.35 min, m/z =253[M+H]".
8868} Step 2. Synihesis of (d-{diffuoromethoxy)-2-methoxvphenyliboronic acid. To a stirred solution
of -bromo-4~(diflucronethoxy)-2-methoxybenzene (2200 mg, 8.69 ramol, 1 cquiv) in dioxane {25
i) was added tricthyviaming (2639.37 mg, 26.08 ounol, 3 equiv) and 4.4,5,5-tctramethyl-1,3,2-
dioxaborolane {5363.40 mg, 43.47 mynol, 5 equiv) at room {emperature. The resulting mixture was
stirred for 0.5h at room temperature under nitrogen atmosphere. To the above miktare was added
PA(OAC) (195.19 myg, (.56 mmol, 8.1 equiv) and 2-{dicyclobexyiphosphinoibiphenyl, (2-
Biphenyldicyclobexylphosphine (Cy-JohnPhos} (609 44 mg, 1.73 mnol, 0.2 equiv) in dioxane (2
mlat room temperature. The resulling mixture was stirred for additional 2h at 80°C under nitrogen
atmosphere. The reaction was monttored by LOCMS. The reaction was quenched with water (10 mL) at
0°C. The resulting mixture was extracted with FtOAc (2 x 20mb). The combined organic lavers were
washed with brine (1x20 mL), dried over anhyvdrous Na; S04 After filtration, the filirate was
concerntrated under reduced pressure to provide the cnde title compound, which was used in the next
step directly. LOMS, ESL RT=0.75 min, m/z =219{M+H]|".

16361 Siep 3. Swnthesis of I-chioro-N-(5,5-dimethyioxolan-3-viipyridof 3, 4-dfpyridazin-4-amine

Infc 20 el sealed tube were added 1. 4-dichioropynido3 4-dipyridazine (800 mg, 3.99 punol, 1
cquivy, 5, 5-dumethyloxolan-3-amine (552.79 mg, 4.79 mmol, 1.2 equivy, Na,CO3(1270.94 mg, 11.99
munol, 3 equiv) and dimethylformamide (16 mL). The final reaction mixture was irradiated with

microwave radiation for 30min at 130°C. The reaction was monitored by LCMS. The reaction was
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repeated for 5 times. The combined resulting mixture was filtered, the filier cake was washed with
EtOAc (3x20 mL). The filirate was concentrated nnder reduced pressure. The crude product was
purified by Prep-HPLC (2H#SHIMADZU (HPLC-61): Cohumn, XBrdge Prep Phenyl OBD Column,
19%250 mum, Sura; mobile phase, water(50 mmel/L NHHCO:) and acetonitrile (MeCN) (12% MeCN
up to 22% in 10 min, hold 22% in 2 min); Detector, UV254nm) to provide 1-chlore-N-(5,3-
dimethyloxolan-3-vhpyridel3 4-djpyridazio-d-amine (2 g, 32.3% vield}. LCMS, ESE RT= (.73 mun,
iz = 2791 PMHHTT T NMER (400 Mz, DMSO-do) 8 9.83 (d, J= 1.0 ¥z, 1H), 207 (4,./= 5.6 Hz,
1H), 8.07(d, J=58Hz 1H), 788 (dd, /=56, 0.9 Hz, {H), 485-4.77 (m, 1H}, 4.20-4.16 (m, 1H},
3783 74¢m, TH), 2.30-2.28 g, 1H}, 1.98-1.93 (o, 1H), 1.34 (5, 3H), 1.24 (s, 3H).

{0862} Strep 4. Synthesis of I-{4-(diflucrometiioxy)-2-methoxyphenvii-N-(5, 5-
dimethylietrahydrofuran-3-yl)pyridof3,4-djpyridazin-4-amine. To a stirred solulion of 1-chloro-N-

{5, 5-dimethyloxolan-3-yDipyrido|3.4-djpyridazin-d-amine {1400 mg, 5.02 nunof, 1 cquiv) and 4~
{difluoromethoxy)-2-methoxyphenyiboronic acid (3284.18 mg, 15.06 mmol, 3 equiv) in dioxane (12
mi) and water (2.4 mL) was added NaxCOs3(1596.36 mg, 15.06 mmol, 3 equiv) and Pd{dpphHCh
(735.02 mg,  mmol, 0.2 cquiv) at oom temperature. The resulting nuxture was stirred for 2h at 36°C
under aitrogen atimosphere. The eaction was roontared by LEMS. The resulting suixture was
concenteated under vacoum. The residue was purified by reversed-phase flash chromatography
{column, C18 silica gel, mobile phase, acctonitrile (MeCN) 1n water, 40% o 50% gradient in 10 ming
detector, UV 254 nm) to provide the title compound (1.20 g, 57% yield), LCMS, ESIL: RT= (.66 min,
w/z = 417 1 [M+HT

1B863] Step 5. Swnthesis of 5-(difluoromethoxyj-2-{4-((3.5-dimethpyitetrahydrofuran-3-
yhamino)pyridof3,4-djpyridazin-1-vi}phenol. To a stixred sohstion of 1-(4-(diflucromethoxy}-2-
methoxypheny3-N-(5 S-dimethyltetrahyvdrofuran-3 -y Dpyride|3 4-d{pyridazin-4-amine (1100 mg, 2.64
mmol, | equiv) in dimethyHormamude (10 mL) was added (ethylsulfanvlsodium (666.53 mg, 7.92
mmol, 3 equiv) at room temperature. The resulting mixture was stirred for th at 120°C. The reaction
was monitored by LOCMS. The resulting mixture was filtered, the filter cake was washed with MicOH
{3x5 mL). The filtratc was concentrated under reduced pressure. The crude product was purified by
Prep-HPLC {(Column: Xsefect CSH C18 OBD Cofumn 30*150rmm Sum, n; Mobile Phase A:
Water{0.05% rrifluoroacetic acid (TFA)), Meobile Phase B: MeUN; Flow rate; 60 ml/min; Gradicnt:
18% B t0 28% B in 10 min, 28% B, Wave Leogihe 254 nm; RT(min): 8.4) to provide the title
compound (Compound 943 (751.6 mg, 55.1% vicld). LOMS, ESI: RT= 0.67 sun, m/z

=403 1{M+HI™, TH NMR (400 MHz, Methanol-dy) & 1001, 7= 1.0 He, 1H), 915 (. /=535 Hz,
1H), 7.72 (dd, J=5.6, 1O Hz, 1H), 747 (d, J=8.4 Hz, 1H), 7.24 - 6.73 (ap, 3H), 485 - 4.76 (m, 1H),
436-432 (m, 1), 4.11-4 07 {m, 1H), 2.55-2 48 (m, 1}, 2.18-2.13 (m, 1H), 1.46 (5, 3H), 1.37 (s,
3H). Composnd 9% and Compound 9B* were then 1solated via chiral HPLC, and stercochemistry
was assigned based on extrapolation from Compound S and Compound 3B stereochemical

4ssigniments.
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[8384] Isolafion of (S)-S-(difluoromethoxy)-2-(4-({3,5-dimeihyitetrahvdrofuran-3-
vijamina)pyrido] 3, 4-d [pyridazin-1-yijphenol! (Compound 9%). Prep-Chiral-HPLC (Column:
CHIRALPAK IF, 2%25 ¢, 5 pum; Mobile Phase A Hexanes (0.1% triffuorcacetic acid (TFA)),
Muobile Phase B: BtOH: DCM=1.1, Flow rate: 20 ol./min; Gradient: 60% B 10 60% B in 11 min;
Wave Length: 220/254 nm; RT(miny: 6.39; TH NMR. (400 MHz, Methaool-dd) §9.99¢d, J = 1.3 Hz,
1H), 914 (d, J= 38 Hz, TH), 772771 (m, 1H), 747 (4, J =84 Hz, 1H), 7.17 - 6.76 (u, 3H), 4.83
~ 475 (m, 1H), 4.33 - 431 (u, 1H), 4.09 - 4.06 (u, 1), 2.53 - 247 (, 14}, 2.17 - 213 (m, 6.0 Hz,
1HD, 1.46 (s, 3H), 1.37 (s, 3H); LCMS: 403.5 [MHH]™

[03658] Fsolation of (R)-5-rdiflucromethoxy)-2-(4-1(5.5-dimethyltetrahydrofiran-3-

vhamino)pvridof 3, 4-djpyridazin-1-vijpheno! (Compound 88%. Prep-Chiral-HPLC {Column:
CHIRALPAK IF, 2%25 ¢m, 5 pm; Mobile Phase A: Hexanes (0.1% TFA), Mobile Phage B: EtOH:
BCM=1:1; Flow rate: 20 mL/min; Gradient: 60% B to 60% B in 11 min;, Wave Lengtie 220/254 mny
RT{rminy: 9.83; "H NMR (400 MHz, Methanol-ds) 8 10.03 - 998 {m, 1H), 9.14 - 9,13 (m, 1H), 7.72 -
771 (m, 1H), 747 (d, /=84 He, 1H), 7.16 - 679 (m, 3H), 4.83 - 475 (m, 1H), 435 - 4.31 (m, 1H),
410 —4.06 (m, 1H), 2.53 - 2.47 (m, 1H), 2.18 - 2.13 (m, 1H), 1.46 (s, 3H), 1.37 (s, 3H); LCMS:
403.5 IMHHT

Example 5. 2-(4-{(6 6-dimethyitetrahydro-2H-pyran-3-yhamino pyrido{3 4-dipyridazin-1-yi)-5-
methyiphenol (Compound 18A), (5)-2-(4-((6,6-dbmethylicirabydro-2H-pyras-3-
yhamine)pyrido]3,4-dipyridazin-I-yi}-S-methviphens! (Compound 16%), and (B)-2-(4-({6,6-~
dimethyltetrahydro-2H-pyran-3-yhamino)pyrids{34-dipyridarzin-1-y)-S-methyiphens!
{Compound 10B%)

N, N
Ao

OH oo,
N %an MNoH-H,O EIOH, 807C °f

i sten 2 2
N7 N

NH

TEA, DMSO, 80°C

step 4
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:”\f L Y
)fl* [ \f’ )\
Compound 16+ Compound 108*

s | PRSI Gty

1 -yly- 5 dipyridazin-{-yb-5- fn“te’vlphem dipyridazin- {-yi-8-methylphenol

yridazi
raethyiphenol

[8566] Example 5 follows Protocol B
{ ¥S873 Step 1. Synthesis of 4-( 2-methoxy-4-methylbenzov]) pyridine-3-carboxylic acid. Into a

OmL 3-necked round-bottom flask were added fiwo{3.4-clpyndine-1 3-dione (10 g, 67.06 mmol, 1
equivy, THF (100 ml) and bromo(2-methoxy -4-methylphenyDmagnesinm (9 g, 40.24 mmol, 0.6
cquiv) was added by dropwise at ~78°C. The resuling mixture was stivred for 1h at room fomperature
under nitrogen atmosphere. The reaction progress was mounitored by LCMS. The reaction was
guenched by the addition of ice/water (30mb) at room temperature. The resulting mixture was
extracted with EtOAc (3 x 50mL), dried over anhydrous Na:SOy, filtered, and the filtrate concentrated
under reduced pressure 1o provide the title compound (6 g, 33% vield). LOCMS:(ES, m/z). RT=0.570
min, m/z=272 {M+1]"
18568] Step 2. Synthesis of 1-(2-methoxy-d-methyiphenylpyridof 3, 4-dipyridazin-4-0i. Into a
250ral. round-bottom flask were added 4-2-methoxy-4-methylbenzovhpyadine-3-cathoxylic acid
{2g, 7.37 mmol, | egoiv), and SOCL (20 mL). The resulting mixture was stizred for 2h at 70°C, and
the reaction was monitorad by TLC. After the reaction was corpleted, the resulting mixtore was
concentrated under vacoum. The residue was dissobved 1n DM (50 mL) and added into the solution
of hydrazioe hydrate (1.70 g, 33.99 mmol, 4.61 equiv) and FtOH (10 ml) at 0°C. The resulting
maxtare was stirred for 3h at 70°C in an oif bath. The reaction progress was monitored by LCMS. The
precipitated solids were collected by filtration. The crade product (2.0 g, 80% purity) was purified by
Frep-HPLC ((Prep-HPLC-039): Column, CHIRAL ART Cellulose-3C, 2*%25 ¢, 5 um; mobile phase,
Hex (6.5% 2M NHi-MeUH) and MeOH:DCM=1:1 (hold 60% MeOH:DCM=1:1-1n 10 min);
Detoctor, UV 254) to provide the title compound (1.30g, 66% vield). LCMS:(ES, ovz):RT= 0.880
min, o/7z=268{M+1{+ 1H NMR (400 MHz, DMSC-d6) 5 12.75 (s, 1H), 949 (d, 1= 0.9 Hz, 1H), 8.93
(d, J=55Hz, {H), 725, I=76Hz 1H))L 7.17(d, J=535,09Hz, 1H), 706 (5, 1H), 6.98 - 691
(o, 1H), 3.70 (s, 3H), 2.43 (s, 3H).
(8569} Siep 3. Svnthesis of 4-{ 2-methoxy-4-methvibenzovl) pyridine-3-carboxyiic acid. Into a
250,k round-bottom flask were added -(2-methoxy-4-methvipheny Hpyridof3 .4-djpyvridazin-4-o}
{800 mg, 2.99 mmol, 1 equiv), POCL (18 mbL), and pyridine (I mL) at room temperatue. The
resolting mixtore was stirred for 2h at 110°C under nitrogen atmosphere. The reaclion progress was
monitored by LOCMS. The reaction was quenched by the addition into agueous of NaHCO; (500 mbL)

and cthyl acetate (FtOAQ) (5060mL) at 0°C. The resulting mixture was exiracted with EtOAc (3x500
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mk). The combined organic lavers were washed with HaO (1x500 mL), dried over anhydrous NaySQa,
filtered, and the filtrate was then concentrated under reduced presswe 1o provide the title compound
300 mg, 35. 1% vield). LCMS(ES, m'z)y; RT= 0837 min, /z=286M+1i+ [H NMR (300 MHz,
DMS0-d6) 3974 (6, = 10Hz 1H), 910 (4, J =37 Hz, 15, 759 - 746 (p, 1H), 735, I=76
Hz, 1H), 7.14 (d, J = 1.4 Hx, 1), 7.08 - 6.95 (m, 1H), 3.69 (s, 31D, 2.47 (s, 3H).
[@8T8Y Step 4. Synthesis of N-(6, 6-dimetivioxan-3-ylj-{~{ 2-methoxy-4d-meifvipherypyridof 3,4~
dipvridazin-4-amine. To a stivred sohstion of 4-chloro-1-(2-methoxy -4-methyiphenyhpyrido[3,4-
dipyndazine (149.60 mg, 0.525 unol, 1 equiv) in DMSO (4.5 mL) was added 6,0-dimethyloxan-3-
amine (81.39 mg, 0.630 mrnol, 1.2 equivy and tricthylamine (TEA)Y (1394 mg, 1 .38 momol, 3 eguiv).
The resulting mixture was stirred for 2h at 80 °C. The reaction was monitored by LCMS. After the
reaction was completed, the resulting mixture was concenirated under vacuum and purified by reverse
flash chromatography (colamn, C18 silica gel; mobile phase, MeCN in Water (0.1% FA), 0% o
50% gradient in 10 min; detector, UV 254 nm) to provide the title compound (180 mg, 77.5% yicld).
LCMS: (ES, nvz): RT= 0.663min, nvz = 378{M+H{"
18873} Step 3. Synthesis of 2-(4-((6,6-dimethyitetrahydro-2H-pyran-3-vi) aminojpyridof 3, 4-
dipyridazin-1-vi-S-methyiphenol (Compound 104), (S)-2-(4-((6,6~-dimethyitetrahydro-2H-pyran-3-
vhamino) puridof 3, 4-dfpyridazin-1-vi-S-metiniphencl (Compound 10%), and (R)-2-(4-((6,5-
dimethyitetrahivdro-2H-pyran-3-yiamino)pyride 3, 4-d [pyridazin-1-vi)-5-methylpheno! (Compound
10B*). To a stirred sohution of N-{6,0-dincthyloxan-3-vD-1-2-methoxy-4-methyipheny Dpyridof3.4-
dipvridazin-4-amine (50 mg, 0.026 mmol, | equivy in BDMF (1.5 mU} was added
{ethylsulfanylisodium (166 .3mg, 1.9% nunol, 15 equiv). The resulting mixture was sticred for 1hat
120°C. The reaction was monitored by LCMS. After the reaction was completed, the resuling
mixtore was cooled fo room teraperature, filtered, the filter cake was washed with BtOAc (2x10mb)
and concentrated pnder vacuum. The product was purified by Prep-HPLC (Coluran: YMC-Actus
Triart C18 Ex®S, 36*150 mm, Sum; Mobile Phase A Water (10 mmol/L NHHCO:), Mobile Phase
B: MeCN; Flow rate: 60 ml/min; Gradient: 33% B t0 43% B in 10 min, 43% B; Wave Length: 254
nm; RTi(miny: 9.5) to provide the title compound (Compound 104). Compound 18* and
Compound 16B* were then isolated via chiral HPLC. Stereochemistry arbitrarily assigned.
{8872} Isolation of (S)-2-(4-(16,6-dimethyltetratiydro-2H-pyran-3-yilamina)pvrido [ 3,4-d [pyridazin-
Fvli-S-methviphenol (Compeound ¥0%). Column: Lux Samm Celludoes-3, 2.12%25 cm, 5 pm; Mobile
Phase A: Hexanes (0.2% fogmic acid (FA)), Mobile Phase B McOH.: EiOH=1.1, Flow rate; 20
md./miuy Gradieot: 15% B t0 15% B 1 12.5 min; Wave Length: 2207254 sm; RT(ouny: 2.81, (133
mg, 27.6% vield). LCMS: (ES, m/z): RT= 1.372 min, w/z = 363 [M+H{", H NMR (400 MHz,
DMS0O-d6) 6 9.74 (s,1H), 9.65 (5, 1H), 885 (dd, 8 22Hz ), 7553 (d J=76Hz 1H)L732(,
F=357Hz tH),720(d, =76 Hz, IH), 681 {q. 1=77,67 Hz, 2H), 439 (s, 1H}, 3.91 - 3.82 (m,
1H), 3.53(dd, J = 11.1, 9.6 Hz, 1H), 2.34 (s, 3H), 1.97 - 1.83 (m, 2H), 1.76 - 1.08 (m, 1H), 1.64 -
1.53 (m, 1H), 1.28 (s, 3H), 1.22 (8, 3H).
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[O373) (R)-2-14-(10, 6—dimethyll‘e?fmhydm-2H-pj,ff"an-3—y4',)amz‘na}pyﬂdo[.?, 4-dlpyridazin-1-0)-5-
methyiphenol (Compaound 1887, Coluran: Lux Sum Celluoes-3, 2.12%25 em, 5 um; Mobile Phase
A Hexanes (0.2% FA), Mobile Phase B: MeOH: FtOH=1:1; Flow rate: 20 mi/min;, Gradiend: 15% B
to 153% B in 12.5 min, Wave Length: 226/254 nim; RT(min): 3.82; (3.4 mg, 11.2% yicld). LCMS:
(ES, m/z): RT=1.36 min, pvz = 365 {IMAH]", TH NMR (400 MHz, DMSG-36} § 9.75 (s, 1H), 9.64 (s,
1H), 8.85(d, J=306 Hz 1H), 7353 J=76Hz 1H), 732 J=56Hz2 1), 720 (d, J =76 Hz,
1H), 6.84 - 6.76 (1u, 2H), 439 (s, IHL 387 (dd. J = 114,47 Hz 1H. 353 (£ J =105 Hz 1H), 234
(s, 3H), 1,95 - 1.87 (m, 2H), 1.76 - 1.67 (m, 1H), 1.64 — 1.52 (m, 1H), 1.28 (s, 3H), 1.22 (s, 31

Exampile 6. 2-(4-((2.2-dimethyhetrahydro-H-pyran-d-yhamino)pyrido| 3.4-dipyridazin-1-y)-3-
{irifluoromethyDphenol (Compound 114), (8)-2-(d-((2.2-dimethyltetrahvdro-2H-pyran-4-
vhamine)pyride]34-djpyridazin-1-vi)-5-(riflucromethyhphenol (Compound 11%) and (R)-2-(4~
{(2,2-dimethylietrabydre-2H-pyran-d-yhaminejpyride[3.4-d]pyridazin-1-yh-5-
{trifluoromethylphenol (Compound 11B%)

{8574} Example 6 follows Protocel A

{8878} Step 1. Symithesis of I-chioro-N-(2, 2-dimethyioxan-4-yi) pvridof3,4-d] pyridazin-d-amine. Toic
a 100 ml scaled tube werte added 2,2-dimethyloxan-4-amine (2 g, 15.5 mmel, 1 equiv), NaxCOy
(4921 mg, 46.44 wrnol, 3 equiv), and DMFEF (20 ml). The final reaction mixture was irradiated with
mucrowave radiation for 1b at 130°C. The reaction progress was monitored by LOMS. The resulling
muxture was filtered, the filter cake was washed with DMF{3x10 mL). The filtrate was concentrated
under reduced pressure. The residue was purified by reverse flash chromatography (column, C18

sifica gel; mobile phase, MeCN in Water, 10% to 60% gradient in 30 nug; detector, UV 254 nm) to
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provide the title corapound {1.80 g, 39.3% yield). LOMS: (ES, m/z): RT=0.93 nun,
m/7=293 O{M+H}+
[6376] Siep 2. Svathesis of 2-(4-((2, 2-dimethyitetrahydro-2H-pyran-d-yiamino) pyridof3,4-
dipvridazin-1-yi)-5-(trifluorometiviiphenol (Compound 114), (S)-2-(4-((2, 2-dimethvitetrahydro-2H-
pyran-d-vijamine)pyrido 3, 4-djpvridazin- I -vi)-5-(trifluoromethylphencl (Compound [ 1%} and (R)-2-
(4-{(2, 2-dimethpltetrabydro-2H-pyran-d-vlamino)pyride 3, 4-d Jpvridazive i -v])-5-
(trifluoromethyl)phenol (Compound {15%). Into a 20mb vial were added 1-chloro-N-(2,2-
dimethyvioxan-4-v1 pyride{3.4-d] pyadazin-4-amine (250 mg, 0.85 mmol, 1 cquiv), Na; 005 (271 51
mg, 2.56 mmol, 3 equivy, Pd(dppHCL (187 44 myg, 0.25 mmol, 0.3 equiv), dioxane (2.5 mL), and H>O
(0.5 mL). The resulting mixture was stirred for 1h at 80°C under nitrogen atmosphere. The reaction
progress was monilored by LCMS. The resulting mixture was extracted with EtOAc (3 x 40mL). The
combined organic layers was dnied over aphydrons NaxSOy. After filtration, the filtrate was
concentrated under reduced pressure. The residue was purified by reverse flash chromatography
{column, €18 silica gel, mobile phase, MeUN in water, 30% to 60% gradient in 10 min; detector, UV
254 nmy) to provide the crude product, Compound 114 (200mg, 80% purity), which was purified by
Prep-HPLC (Column, YMC-Actus Triart CI18 ExRS, 30¥ 150 mun, Sum; maobie phase, water (10
rorol/L NHHCG:) and MeCN (35% MeCN up to 45% 1o 16 miny; Detector, UV 254n0y) to provide
punficd Compeund 114 (120mg, 98% purity) was further puafied by Chiral-Peep-HPLL (Columy,
CHIRALPAK ID, 2%25 cm, 5 um; mobile phase, hexanes (8.2% formic acid) and cthanol (EiOH)
(hold 18% EtOH- in 20 miny; Detector, UV 254nm) o provide (8)-2-(4-((2,2~dimethylictrahydro-2H-
vran-4-yhamino)pyrido[3,4-dipyridazin-1 -y H-S-{ rifluoromethy Dphenol (265 myg, 7.25% vield)
{(Compound 117} with a RT of 1.66 ming, and (R}3-2-(4-((2.2-dimethyHetrahydro-2H-pyran-4-
vhamino)pyrido|3 4-dipyridazin-1-v-S-(trifluoromethyDphenol (243 mg, 5.33% vield) (Compound
11B*)y with a RT of 2.37 mun. Stereochemistry arbitrarily assigned.
VO5TTY (8)-2~7d-(12, 2-dimethvitetrahydro-2 H-pyran-d-yiamino pyridef3, 4-dJovridazin-1-v{)-5-
rriflvoromethyl) phenol (Compound 117 LOMS: (BS, avzy: BT=1.21 min, m/z=4 19.0[M+H]", 'H
NMR (400 MHz, Methanol-d 6 971 {4, /=10 Hz 1H), 886 (d, /=57 Hz, 1H), 760 (d, /=79
Hz, 1H), 7.52 = 7.46 (m, 1H), 7.37 = 7.31 (m, 1H), 7.28 (d, /= 1.7 Hz, 1H), 4.86 — 475 (m, 1H), 3.99
—3.88 (m, 1H), 3.91 - 3.82 (g, 1H), 2.24 - 2.10 (m, 2H), 1.75 - 1.64 (m, 1H), 1.67 - 1.58 (m, 1H),
141 (s, 3H). 1.32 (s, 3H}).
[OSTRY (R)-2-(4-(12, 2-dimethyiteirabvdro-2H-pyran-d-yhamincipvwidof 3, 4-dipyridazin- 1 -v{)-5-
(trifluoromethyl) phenol (Compound 11B*) . LCMS . (ES, nvz) : RT=1.21 min, m/7=419.0[M+H]",
T NMR (400 Mz, Methanol-dy) 8 971 (d, /= 1.0 Hz, 1), 880 (4. /=57 Hz, 1H), 7.59(d. /=79
Hz, 1H), 7.52 - 746 (m, 1H), 7.37 - 731 (m, 1H), 7.28 (4, J= 1.7 Hz, 1H), 4.86 - 4.74 (m, 1H), 3.99
~3.81 (m, 2H), 2.24 - 2.10 G, 2H), 1.73 - 1.38 (my, 2H), 1.41 €5, 3H), 1.32 (5, 3H).
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Example 7, S-(difluoromethyD-2-(4-((2,2-dimethyletrahydro-2H-pyran-4-vhamino))pyride{3,4-
dipyridazin-1-yDphenol (Compound 164}, (8)-5-(diflucromethyl-2-(4-((2,2-
dimethyRetrahydro-2H-pyran-4-yhamino )pyridof3 4-dipyridazin-1-yhphenol (Compound 16%),
and (B)-S-(difluoromethy}-2-(4-({2,2-dimethyHetrahydro-2H-pyran-4-yhamino)pyrido]3,4-
dipyridazin-1-yhphensl (Compovnd 168%)

Exampls §,
sien ¢ progust

Fail

okare s
siep 3
ﬁ N
Ai/j/ E' N OH
\;‘f ='\3:5" F

=
¥

Compound 164A*

S-{diflucrometiyl}-2-{4-{(2 2-
dimethyitetrahydro-2 H-pyran-4-
yhamino)pyridol3, 4-dlpyridazin-1-yliphenol

Compound 168*
{Ry-5-(difluoromethyl}-2-(4-

Compound 16*

{3)-5- (diffucromethyl)}-2-(4-

{(2,2-dimethylietrahydro-2H-
pyran-d-yhamino)pyrido]3,4-
dipyridazin-1-yhphenol

{(2,2-dimethyitetrahydre-2H-
pyran-d-yhaminoipyrido{3 4-
dipyridazin-1-ylphenol

[85378] Example 7 follows Protocol A,

{8588} Srep I Swvnthesis of 1-bromo-4-(difluoromethyvli-2-methoxybenzene. To a stirred solution of 4-
bromo-3-methoxybenzaldehyde (1g, 4.65 romol, 1 equivy in DM (10 ml.) was added
dicthylaminosutfur triflucride (DAST) (375 £, 23.25 aumol, § equiv). The resuliing mixture was
sticred for 2 b at room temperature under air atmasphere. The reaction was quenched with ice water
{20ml) at © °C. The aguoeous layer was extracted with EtOAc (3x10 mb). The resulting mixture was

copcentrated poder redaced pressare. The restdoe was purified by silica gel column chromatography,
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cluted with dichloromethanc/petroleum ether (DCM/ PE) (1:1) to afford the title compound (1.03 g,
93% vield).
{03811 Step 2. Sunthesis of (4-(diffuoromethyl)-2-methoxyphenviboronic acid. A sclution of §-
bromo-4-(difluororacthy)-2-methoxybenzene (400 myg, 1.68 mmol, | cquiv) in dioxane (10 mL) was
treated with trethylamine (512.27 mg, 5.04 mmol, 3 equiv) for 30 mie at wom temperature under
mirogen atmosphere followed by the addition of POAC): (37.88 mg, 0.17 mumol, 0.1 equiv) and 2-
{dicyclohexylphosphino)bipbenyl, (2-Biphenyvlidicyclohexylphosphine (Cy-JohnPhos) (118.29 mg,
0.33 mmol, 0.2 eguiv) was added. The resoliing mixture was stirred for 2 h at 80 °C ander nitropen
atmosphere. The reaction was quenched with tce/water (10mb) at 0 °C. The aqueous layer was
extracted with EtOAc (530mL x 3}, The resuliing mixture was concentrated under reduced pressure.
The resulting mixture was concentrated nnder vacnum (o afford the title compound {1 g crude), which
was used for next step directly without further purification. GUMS: m/z = 202.06.

10882Y Strep 3. Symihesis of I-{4-(difluoromethyl)-2-methoxyphernvl J-N-(2, 2-dimethvicxan-4-
viipyrido3,4-djpyridazin-4-amine. To a stirred solution of 2-[4-(difluoromethyl)-2-methoxyphenyli-
4.4.5 S4ctramethyl-1.3,2-dioxaborolane (135,86 mg, 0.47 mumel, 1 equiv) in §,4-dioxanc{9 mL.)

and HLO (1.8 ml) was added NaxCGs (152.05 mg, 1.43 mmol, 3 cguivy and Pd{dpphiCh (104,97 mg,
0.14 munol, 0.3 equiv). The resulting mixture was stitred for 2 b at 80 °C under nitrogen

atmosphere. The reaction was dituted with water(20 mi) at 0 °C. The aquecus laver was extracted
with EtOAc (3x50 mL). The resulting mixture was concentrated under reduced pressure. The residue
was purified by reverse flash chromatography {columun, C18 silica gel; mobile phase, MeCN 1n water,
10% to 50% gradient in 10 min; detector, UV 254 nm) {o provide the title compound (176 mg, 85.8%
vieldy, LCMS(ES m/z): RT= 0.63 min, w/2 = 415 40{M+H}+; 1H NMR (400 MHz, DMSO-d6) 8
978 (s, 1H), 884 (4. J =360 Hz, 1H), 767 (4. ] = 6.90 Hz, 1H), 7.52 (4, J =770 Hz, 1H), 7.40 (s,
1H), 7.34¢d, J="7.9 Hz, 1H), 7.21 - 7.12 {m, 1H), 6.44 (g, = 7.0 Hz, 1H), 3.76 (4, ] = 3.30 Hz, 3H),
3745, 2H), 191 (4, J= 1290 Bz, 4H), 1.27 — 1.14 {m, 6H).

FO583) Step 4. Svathesis of S-idifluovamethyl)-2-(4-(¢ 2, 2-dimeihyitetrahydro-2H-pyran-4-
vijamino)pyrido {3, 4-dpyridazin-I-viipheno! (Compound 164), (S)-5-(difluoramethyi)-2-(4-( 2, 2-

dimethyltetrafivdro-2H-pyran-4-vliaminolpvridof 3, 4-dJpyridazin-1-vi)phenol {Compound 16%), and

¥

(R)-S-tdiffuovomethyf)-2-(4-¢(2, 2-dimethvitetrahydro-2H-pyran-d-viyamino jpvridaf 3, 4-djpyridazin-1 -
vhiphenol (Compound 16B*). To a stivred solution of 1-[4-(difluoromethyl}-2-methoxyvphenyl]-N-

{2, 2-dimethyloxan-4-yUpyrido|3.4-djpyridarin-4-amine {150 mg, 0.36 mmel, | equiv)y in DMF (1.5
mb.) was added scdinm ethancthiolate (EtSNa) (457 mg, 5.43 rareol, 15 equiv). The final reaction
mixture was stirved for 2 b at 120 °C. The reaction progress was monitored by LCMS. The resulting
mixture was filtered, the filter cake was washed with EtOAc (3x3 mL). The filtrate was concentrated
under reduced pressure. The residue was punfied by reverse flash chromatography (coluran, C18
silica gel; mobile phase, MeCUN 1 water (10mmol/L NHiHCO:), 25% to 45% gradient in 10 min;

detector, UV 254 nm) to provide Compound I6A {43 mg, 96% purity, 88 8% vield), which was
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further purified by Prep~-Chital-HPLC {Column: CHIRAL ART Cellulose-8B, 2*25 cm, 5 umy
Mobile Phase A: Hex(0.2% FA), Mobile Phase B: IPA: DCM=1: 1; Flow rate: 20 mL/min; Gradicnt:
30% B 10 30% B in 15 ming Wave Lengthe 254/220 n; RT I{oun): 16.29) 1o afford (R)-5-
{diflacromethyl)-2-(4~((3,3-dimethylictrabydro-2H-pyran-4-vlaminopyadoe]3 4-djpyudazio- -
vhphenol {Cempound 168*) witha RT of 14.32 pun (16.5 mg, 11.4% vicld) and (5)-5-
{diflaoromethyl)-2-(4-((3,3-dimethylictrabydro-2H-pyran-4 -y haminopy nido {3 4-dipyndazin-{ -
yhphenol {Compound 16%) witha RT of 10.29 run (18.5 mg. 12.3% yiald). Stereochemistey
arbuiranly assigned.

{0884} (R)-S-rdiffuoromethvli-2-(4-(( 3, 3-dimethylietrahvdro-2H-pvran-4-yllamino) pyridof 3,4~
djpyridazin-1-yl)phenol. (Compound 1687 LCMS: (ES, m/z): RT=1.12 min, m/z =

401 20 MAH ]+ H NMR (400 MHz, DMSO-d6) & 1014 (s, iH), 978 (5. 1H), 8.85(d, J = 5.6 He,
1H), 7.66 (s, 1H), 746 (d, J = 7,00 He, 1H), 7.29(d, J = 5.6 Hz, 1H), 7.24 - 6.91 (m, 3H), 4.85-4.539
(m, 1H), 3.79 - 3.69 (m, 2H), 2.03 (s, 2H), 1.65 - 1.47 (m, 2H), 1.30 (s, 3H), 1.22 (5, 3H).

B8B83} (S)-S-ddiflucromethyl)-2-14-((3, 3-dimetivvitetrahydro-2H-pyran-d-yamino ) pyridof 3, 4-
dipyridazin-i-yiipheno! (Compound 16%): LUMS: (ES, /) RT=112 min, m/z = 401 20{M+H}+;
H NMR (400 MHz, DMSO-d6) & 10,14 (5, 1H), 9.78 (s, 1H), 8.85(d, T = 5.6 Hz, 1H), 7.66 (s, 1),
746 (4, J=T7060Hz 1), 729(4 J=506Hz, 1H), 724 -691 {m, 3H), 485 -4.539 (m, I1H), 375~
3.69 {m, 2H), 2.03 (5, 2H), 1.65 ~ 147 (m, 2H), 1.30 (s, 3H), 1.22 {5, 3H).

\

Example 8. S-chloro-2-(4-((3-methyltetrahydro-2H-pyran-4-yaminolpyride{3 4-dipyridazin-3-
yhphenol (Compound 18B%), S-chlore-2-(4-({{3R 45)-3-methyltetrabydre-2H-pyran-4-
yhamine)pyrido]3.4-dipyridazin-I-yliphensl (Compound 18C*), S-chiore-2-{(4-{{{35 4R}-3-
methylictrahydre-ZH-pyran-4-yhaminopyrido[3 4-d]pyridazin-T-vDiphenol{Compound 18A%),
S-chlore-2-(4~-({{3RAR)-I-methyltetrahydro-2H-pyran-4-vhamino jpyrido|3 4-djpyridazin-i-
yhpheno! (Compound 18%), S-chlore-2-(4-(((38,48)-3-methyletrahydro-2H-pyran-4-
yhaminepyrido|3,4-dipyridazin-1-yphensl (Compound 18H%)
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@] 5 F MgaBr E . N N#N
j\/ o A" 7 on soch :E
s =2 . P .
rﬂf b THF : o N HOMOH 70C ¢ :]/ OH
~F . i .
step 1 i\,/ step 2

C‘f‘\\lrxa\
/”\/ TN £ \'/ N Of

FOCH,, Py

PN TMSE DiEA LT~
step 3 / ¢l step 4 ;
E ; X ! =
~Ci

-

\-\E:‘/

1-{4-chlorg-2- nethox i:her*yi; -N-(3-
‘meth ftetrahvdro-2H-pyran-4
yhpyridof3,4-dipyridazin. 4 amine
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/L\ H
Et5Na,DMS0,120°C ~” //\C\

step 5

Compound 138*

5 chioro-2-{4-{(2- meif‘viﬁetrahydro -2 H-pyran-
A-yhamino)pyridof3 4-dipyriddzin-1-viiphenoi

(cis and trans isomers}

GH '
step 8 Jj/ﬁi\j\ O\/
Compound 18" Compound 180° Compound 18>
S-chioro-2-(4-{{(3R,4R)-3- §-Chinro-2-{4-({{(35,48)-3- assumed frans mixtyre
et }Viiﬁt"dhyd"ﬂ)"hl - D{fd'}‘ neihy pi;ahyd;o -2H- pyran- -
é))ﬁi g;}g)if ji¢ 4ehui yhcammo)pyrhm{o 4-cipyridazin-i-

ylipheno

C‘r—\\m“
2
Zl

OH
P
Compound 18" Compound 184* Compound 18C*
assumed lrans mixure 5-chilore-2-(4-(((33,4R)-3- 5-chipro-2-(4-({(3R,4 5)-3-
methylte irahydm 2H yran~ methyitetrahydro-2H-pyran-4-
4 Fij-
SRIERARGRGG vhammoRy el ddpyndazin

(6388} Example 8 follows Protocol B

[8387Y Srep 1. Synthesis of 4-(4-chioro-2-methoxybenzovl) mridine-3-carboxylic acid. To a stirred
solution of furof3 4~cipyridine~-1 3-dione (30.0 g, 261 .20 mmol, 1 equiv) and tetrahydrofuran (360
mb} was added bromo(4-chloro-2~-methoxypheny Dmagnesium (0.5M in THF) (241 mi, 120 mmol,
0.60 equiv) dropwise at -78°C under nitrogen atmosphere. The resulting mixture was stirred for 2h at
25°C under nitrogen atmosphere. The reaction progress was monitored by LCMS. The reaction was
quenched by the addition of water (150mk.) at 0°C. The precipitated solids were collected by filtration

and washed with water (SXSOmL). This resulied in the title compound (20 g, 34.1% yield), LCMS

{ﬁSSSﬁ Step 2 Synthesis ()fl ~(4-chlovo-2-methoxvphenylpyrido 3, 4-djpyridazin-4-0!, Indo a 250 mL
round-bottom flask were added 4-(4-chlore-2-methoxybenzoyDpyridine-3-carbaxylic acid (S g, 17.1
mmol, | equivy and SOCH (30 mL) The resulting mixture was stirred for 2h at 70°C. The reaction was
monitored by TLC. After the reaclion was completed, the resulting mixture was concentrated nader
vacuum. The residuc was dissolved in DCM (56 ml) and added into the sohution of NHNH, H.O
(3.43 g, 68.6 mamol, 4 equiv), McOH (50 mb) at 0°C. The resulting mixture was stirred for 3hat 70°C
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in an oil bath. The reaction progress was monitored by LCMS. The precipitated solids were collected
by filtration. The crude product (4g, 90% purity) was purified by Prep-HPLC (2#SHIMADZU
(HPLC-01): Columa, XBridge Shield RP18 OBD Columa, 19%250 mum, 10pm; mobile phase, water
{10 mamnol/L NHHCO:) and MeCN {hold 39% MeUN in 17 ming; Detector, UV 254/220 nm) (¢
provide the title compound (2.0g, 40.6% yield). LOMS: (ES, wv/z): RT=0.723 min, m/z=288.0 [M
+HJ TH NMR (400 MHz, DMSO-ds) § 12.90 (s, 1H), 9.50 (s, 1), 8.94 (d, J = 5.5 Hz, 11}, 7.41 (d,
J=80Hz IH), 733, J=19He 1H}, 723 - 7.15 (m, 2H), 3.75 (s, 3H).
[838YY Srep 3. Synthesis of 4-chloro-1-i4-chloro-2-methoxyphenviipyrido] 3, 4-djpyridazine. Tnto a
250mL round-bottom flask were added 1-(4-chloro~2-methoxyphenyhpyrido]3.4-dlpyvridazin-4-ol
(2.5 g, 8.69 mmwol, 1 equiv) and POCE (40 mL), and pyridine (4 mL) . The resulting mixture was
stirred for 3k at 100°C. The reaction progress was momnitored by LCMS. The reaction was quenched
with 500ml of sodium bicarbonate (ag.) and 500mb. of EtOAc at 6°C. The resulting mixture was
extracted with EtOA 500 ml). The combined organic layers were dried over anhydrous NaaSCu.
After filtration, the filtrate was concentrated nnder reduced pressure o provide the title compound
(1.50 g, 56 4% vield). LCMS (BS, ov/7): RT=0.845 min, m/z=306 0{M+1}" 'H NMR (400 MHz,
DMSG-ds) & 9.84 — 9.6% (m, 1H), 9.12(d, J= 37 Hz, 1H), 7.60-7.56 (m, 1H), 731 (d, /=81 Hz,
iHL, 741, J=19Hz 1H), 732 ~725(m, tH), 374 (s, 3H).
188801 Step 4 Swnthesis 1-(d-chioro-2-methoxypheryii-N-(3-metilteiraliydro-2H-pyran-4-
yipyridof3.4-dfpvridazin-4-amine. Into a 20mL vial were added 3-methyloxan-4-amine
hydrochlonde (200 mg, 1.31 mmol, 3 equiv), DMSO 3 mL) , 4-chioro-1-(4-chlorp-2-
methoxyphenyhpyvridol3.4-dipvridazine (134,60 mg, 0.44 mmol, | equiv) and DIEA (170,48 mg.
1.31 mumol, 3 equiv) at room temperatare. The resulling mixtore was stirred for overnight at 80
C vaoder nitrogen atmosphiere. The reaction progress was monttored by LCMS. The residoe was
purified by reverse flash chromatography (column, C18 gel; mobile phase, MeCUN in water, (%410
100% gradient in 30 mun; detector, UV 254 nm) to provide the title compound as a mixture of ¢is and
trans stereoisomers (150 mg, 88.7% vield). LOMS(ES, ov/z):RT= 0.688 min, m/z=385{M~+1}+
[9591] Siep 5. Synihesis of S-chioro-2-(4-({3-methyltetrahydro-2H-pyren-4-ylamino)pyride] 3,4-
dipyridazin-i-viipheno! (Compound 185%. Into a 20 ml. vial were added the cis/trans mixture of (1-
{4-chloro-2-methoxyphenyl)-N-G-methyvitetrabydro-2H-pyran-4 -y Dpvride{3,4-d{pyridazin-4-aminc
{90 mg, 0.24 munol, 1 equwv), DMSO (3 ml.) and (ethylsulfanysodium (204.14 mg, 2.43 munol, 10
cquivy at oom temperature. The resulting onixture was sticred for 1h at
120°C under pitrogen atmosphere. The reaction progress was monitored by LCMS. The residue was
purified by reversed-phase flash chromatography (column, C18 gel; mobie phase, MaCN 10 watar |
0% to 100% gradient in 30 min; detector, UV 254 nm) to provide a crude mixhure of stercoisomers
{70mg, 90% purity).
{8892} Strep o Isolation of cis diastereomers: S-chioro-2-(4-({{3R 4R)-3-methvitetrafydro-2H-pyron-

d-vijamino)pyrido] 3,4-d pvridazin- -y phenol (Compound 18%, S-chilovo-2-(4-{ 3-methyloxan-4-
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yljaming lpyridof3, 4-dJpvridazin-1-vi) phencl (Compound 18°%) and 5-chloro-2-(4-1{{35,45)-3-
methyitetrafvvdro-2H-pyran-4-ylaminc) pyrido{ 3,4-d [pyridazin-1-vi) phenol (Compound 180%) The
crude muixture was purified using Chiral-Prep-HPLC with the following conditions: Columan, Chual
ART Cellulose-SA, 2%25 cm, 5 uny mobile phase, Hex{0.2% FA)- and EtOH DOM=1:1 (bold 30%
EtOHDCM=1:1-in 15,5 min); Detector, UV 254no, This resulied in S-chiow-2-(4-{{(3R 4R}-3-
methyloxan-4-yHamino }pyrido3,4-dipyridazin-1-ypheno! (also referred to as 5-chloro-2-(4-
{{(3R4R)-3-methy Hetrahydro-2H-pyras-4-vDaminopyrido[3 4-d]pyridazin-1 -y Hphenol)
{(Compound 18%) (930 mg, 10.3% yield, RT=1.47 on 4.6%50mm cohumn) as a hght yellow solid
and S-chloro-2-(4-{3-methyloxan-d-vljamino ipyrido{3,4-dipyridazin- 1 -y phenol (also referred to as
S-chioro-2-{4~{ 3~methyloxan-4-vljamino }pyrido{3,4-djpyridazin-1-yljphenoly (Compound 18°%) as
an assumed mixture of tfrans isomers (30 mg, 34.6% vield, RT=2.39 on 4.6%50mm column) as a hght
vellow solid and S-chioro-2-(4~{{(35,48)-3-methvioxan-d~yHamino }pynido[3, 4-dipyndazin-1-
viiphenol (also referred to as S-chloro-2-{4-({{35,48)-3-methyltetrahydro-2H-pyran-4-
yhamino)pyrido}3,4-dipyridazin-1-vphenol) (Compound 18D%) (7.50 mg, 8.3% vield, RT=3.11on
4.6*50mm columan) as a light yellow solid (cis and trans isomers and stercochenustry arbitrarily
assigned).

18883) S-chloro-2-(4-(((3R, 4R)-3-methylicivaivydro-2H-pyran-4-viamino)pyrido 3,4-djpyridazin- 1 -

Methanol-dd} 8 9.72 (d, /= 1.0 Hz 1H), 886 (d, /=57Hz, 1}, 752, .7=57Hz, 1H), 745-732
(u, 1), 7.05(d, J=73Hz 2H), 443 431 (m, 1H), 4. 11 -3.93 (m, 2H), 3.72 - 3.57 (m, 1H}, 3.30
=315 (m, 1H), 2253212 (m, IH), 212197 (m, 1H), 185161 (m, 1H}.L 099 {d,/=06.6 Hz
3H)

(8584 S-chioro-2-(4-(((3S.45)-3-methvitetrahydro-2H-pyran-4-viiamino) pvridof 3,4-d jpyridazin- i -
vijphenol (Compound 1807 LOMS:(ES, nv/z)RT= 1.202 min, m/z=371{M+1}+ H NMR (400
MHz, Methanol-da) 6 972 {d, /= 1.0 Hz, 1H), 886 (d, /=57 Hz, 1H), 756 - 745 (m, 1H), 745 -
7.36 (m, 1H), 7.14 =699 (m, 2H), 4.43 - 431 {m, 1H), 410 -394 {m, 2H), 3.70 - 3.59 (m, 1H),
331-316{(m, 1H), 225-2.14 (m, 1H), 214 - 1.94 (m, 1H), 1.80 - 1.60 {m, 1H)}, 1.00(d, /=66
Hz, 3H).Step 7:

{85895} Isolation of trans diastereomers: S-chloro-2-{4-({(3R,45)-3-methvitetrahydro-2H-pyray-4-
vhiamina)pyridof 3, 4-dlpyridazin-1-yiphenol (Compound 18C*) and 5-chioro-2-(4-(({38,4R)-3-

5

methyltetralydro-2H-pyran-4-vDamineipyrido{ 3, 4-djpyridazin- 1-vi) phenol(Compound 184%). The
assumed trans mixture (30 mg, 98% purity) was separated by Chiral-Prep-HPLC with the following
conditions: Column, Chiral ART Cellalose-SA, 2%25 cm, 5 am; mobile phase, Hex{6.2% FA)- and
EtOH:DCM=1:1- thold 30% EOH:DCM=1 1~ in 18.2 min}; Detector, UV 2540 This resulied in 3-
chlorg-2-(4-{ {{3R 45)-3-methyloxan-4-ylarmino } pyrido]3.4-djpyridazin- -y Dphenol (also referred to
as S-chioro-2-(4-(((3R,45}-3-methyltetralvdro-2H-pyran-4-yiaminalpyridof 3, 4-d [pyridozin- 1 -

vhipheno!) (Compound 1BCY) (13.9 mg, 39.6% vicld, RT=4.880 on 4.6*50mm column) and 5-
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chlore-2-(4-{{(38,4R)-3~methyioxan-d-yliamino jpyrido] 3, 4~djpyridazin-T-vjpheno! (also referred fo
as S-chioro-2-(4-(({35,4R)-3-methyitctrahvdro-2H-pyran~-4-ylaminojpyrido| 3 4-djpyadazin-1-
vhphenol}y (Compound I8A%) (14 .0 mg, 40.0% vield, RT=3.50 on 4 .6*50mm columm).
Sterecchemistry arbitrarily assigned.

[6396] 5-Chloro-2-(4-({(3R,4S)-3-metiylicivaivydro-2H-pyran-4-vlamine) pwrido[3,4-dJpyridazin- 1-
viipheno! (Compound 18C%): LCMS((ES, m/zyRT= 1.032min, m/z=371{M+11+; TH NMR (400
MHz Methaool-ds} 8 9.78(d, J= 1.0 Hz, 1H), 886 (d. ./ =57 Hz, 1H}, 742 - 7.33 (n, 1H}, 7.38 (4,
J=80Hz IH), 711 - 7.0 (m, 2H), 474 - 4,66 {m, 1H), 4. 11 - 4.02 (m, 1H), 3.86 - 372 (m, 2H),
366 (& =27 He, 1H), 2.58 — 247 (qu, 1H), 2.29 - 212 (o, 1D, 183 - 172 (my, 1H), 113 (4. /=
7.1 Hz, 3H).

10887F 5-Chioro-2-(4-(1(35 4R)-3-methylietrahydro-2H-pyran-4-yvlamino) pyvvido[ 3 4-d pvridazin-i-
viipheno! (Compound 184%): LCMS(ES, my/z):RT= 1.032 min, m/z=371{M+1{+ 'H NMR (400
MHz, Mothanol-ds) § 978 (d, /=10 Hz, 1H), 8.86 (4, /= 5.7 Hz, 1H), 7.59 - 748 (m, 1H), 7.38 (4,
J=789Hz, IH), 7.10 - 697 (10, 2H), 479 - 4.52 {(m, 1H), 4.07 (d. /= 11.9 Hz, 1H), 3.86 - 3.71 (im,
2H), 3.70 - 3.56 (m, 1H), 2.53 (s, 1H), 2.25 - 2.14 (m, 1H), 1.86 - 1.71 (m, 1H), 1.13 (4, /=7.1 Hz,
3H)

8598} Additioral compounds provided in Table C below follow the Protocols and Examples

descrbed herein,

Table L.
MS
('nlpd“ Structure/Name (ES1; H NMR Protocol
# W/
MAH)
§ . Protocol A
SNOOH Compounds 12%, 124,
A | Lk 7 and 12B* were
r i = synthesized following
124 N,z L 369.15 Protocol A and
e 4e{(5 5+ E?,xar_np}esﬁi, 3, 4,6, and
dimethyltetralydrofuran-3- 7 using .?,:3— )
yhaminoypyride! 3 4-dipy ridazi- (umcthptetrahydmmra
1-yD)-2-flucro-3-methy Iphienol -3 RRHIE a8 the step t
aming {1} reagent.
H NMR (400 MHz, Protocol A
DMSO-ds) 8 9.82 (s,
1H), .74 (s, 1H), Column; Chiral ART
8.87{d, J=5.6Hz, | Cellulose-SA, 2%25 cm,
1H), 7.97 (s, 1H), 5 pm; Mobile Phase A:
7.34{d, /= 5.6Hz, | Hexanes (0.2% formic
(2% 269 15 1H), 7.06 - 7.04 (m, | acid (FA)), Mobile
R 1H), 6.88 - 6,85 (m, | Phase B Me(OH:
{R)-6-(4~({5,5- TH), 4.96 - 4.87 (m, | BOM=1: 1; Flow wte;
dimethy lictrahydrofuran-3- 1H), 4.28 - 4.19 (my | 20 mi/miy, Gradieud:
vhaminojpyridof3.4-djpyridazin- PHD, 381 - 377 (m, | 25% B 10 25% B in 20
{~y}-2~fuoro~3~methyiphenol 1H), 2.36 - 2.26 (m, | min; Wave Length:
4H), 2.01 - 1.96 (wy, | 226/254 nw; RTGan:
1H), .36 (5, 3H), | 12497
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Table €.
MS
Campd. Structure/Name {M?I; H NMR Protocol
# mfes
M+H)
1.26 (5. 3H).
YH NMER (400 MHz,
DMSG-ds) 6 9.82 (5, Protocol A
15, 9.74 (s, 1H),
§ ¥ 8.87(d, /=56Hz, | Column: Chiral ART
>€\,=“ I\:‘N O 1H), 793 {d, /= 5.8 | Cellulose-SA, 2%25 cm,
A ) Hz, 1H), 733 (d, /= | 5 wmn; Mobile Phase A:
r ¥ i ! S0 Hz 1H), 7.00 - | Hex (0.2% FA), Mobile
17R* N L 369.15 | 7.04 (m, 1H), .88 ~ | Phase B: MeOH:
(5-6-(4((5.5~ 6.85 (m, 1H), 496 ~ | DOM=1: I: Flow rate:
dimethy lietratydroforan-3- 4.87 §m> }H_)" 4~e5 - 120 }r/n},,,/mm; (’,‘?C‘?em:
vijaminoypyridol3,4-d]pyndazin- fQE {m, TH), %‘E}U "B o 237 B i 20
-y )-2-flupro-3-methy Iphenot 3.77 (m, }}{}, 2.36 — | ming \{vave Ler}gﬂ*i:‘
’ 2.26 {m, 4H), 2.03 — { 220/254 am; RT{(min):
194 (m, 1H), 136 | 17.03
(5. 3H). 1.26 (5, 3H).
, Protocel B
/
Componuds 13%, 134,
&\ and 13B* were
oA . sytthesized following
134 76316 Protocol B and
2-(4-4(3,3-dimethy ltetrahydro-2H- Exampie 2 using 3,3-
pyran-d-yhaminoypyridoi 3, 4- dimsthy 1tet§eah§fdrs -2H-
djpyddazin-1-y-5-methylphenol pyran-4-aniae as the
step 4 arpine (U reagent.
H NMR (400 MHz,
DMSO-ds) & 9.88 (s,
1H), 9.65 (s, 1H), Protocel B
H _ 8.86 {d, /= 5.6 Hz,
NN o 1H), 7.39 - 7.10 (m, | Column, CHIRALPAK
I 3H), 685 -6.75 {m, | IE, 2%23 cm, 5 um;
. 2H), 4.80 - 471 (w, | mobile phase,
13B* )ﬂ /i 365,10 1H), 4.02 - 3.93 (m, | Hex{(0.2% FA)- and
S 1ED), 3.56 - 3.41 (, | MeOH DCM=1:1-
{(R)-2-{4-((3,3~dimethy ltetmhydro- 2H), 3.25¢(d, J= {hold 50%
2H-~pyran-4-y Baminojpyrido[3,4- 113 Hz, 1H), 2.3¢ | MeOH:DCM=1:1-in
dipyridazin-1-yh-3-methylphenol {5,3H), 1.99-1.9 12 munYy; Detector, UV
{m, HHD, 175 - 167 | 254am; RT(mn); 159
(m, FED, 114 ¢,
3H), 0.87 (s, 3HD.
TH NMR (400 MHz,
MSO-ds) 6 9.88 (s, L
1H), 9.64 (5, 1H), Protocol B
B86 (A T=56HL | ot CHIRALPAK
TH), 733 (4, J=5.6 | o mnh S
NS COLIE, 2¥25 em, Sam;
Hz, hﬂ’,’/‘ﬁ' ,{d: 7= mobile phase,
13+ wesae | 5)7}2; 268 | Hex(0.2% FA)- and
W ‘ 461 (o, 111, 307 | MOOHDCM=1:1-
{(3)3-2-{4~{(3,3-dimethyltetrahydro- : T (hold 50%
2H-pyvan-4-y Harminapyrido|3.4- (m, IH), 3.60 - 342 1 e oHDOM=1:1- in
dipyridazin-1-yH-S-methylphenol i, fH)’ 325 (‘f‘" } 2 niiny; Detector, UV
1.3 Hy, 1H), 2.34 2540y, ,RT(’min)"} 83
{5, 3H), 1.95 ~ 185 | 77T DAY
(m, 1H), 1.75 - 1.67
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Table €.
MS
Campd. Structure/Name {M?I; H NMR Protocol
# mfes
M+H)
{m, 1H), 1.14 (s,
3H), 0.87 (5, 3H).
Protocol B
Componuds 14%, 144,
and 14B* were
synthesized following
14A 365.20 Protocel B and
Examples 2 and 5 using
2-(4-{(2,2-dimethyvitetrabydro-2H- 2, 2-dimethyltetrabydro-
pyran-4-yhaminojpyridof3,4- ZH-pyran-d-aniine as
dipyvrdazin-i-y-3-methylphenol the step 4 amine (i)
reagett.
TH NMER (400 MHz,
DMSBO-de) 5 9.82 (s,
1H), 9.74 (s, 1H), Protocol B
.87 (d, F= 5.6 Hz,
Ok 1H), 7.97 (s, 1H), Cohlumn, CHIRALPAK
i 734(d, J=56Hz, |IE, 2*25cm, Sum;
'\k\ 1), 7.06 — 7.04 {m, { mobile phase,
14R* , | | 36520 | 1H), 6.88 - 6.85 (wn, | Hex(0.5% IM NH;-
N = 1H), 4.96 — 4.87 (m, | MeOH)- and
(R)-2-(4-({2,2-dimethyltetralydro- TH), 4.28 — 4,19 (m, | FOHDCM=1:1- (hold
2H-pyran-4~yDaminojpyrido[3 4~ 1), 3.81 - 3.77 (m, | 30% B DOM=1:1-
dpyridazin-1-yh)-5-methylphenol T, 2.36 - 2.26 (1, | in 23 min); Detector,
4H), 2.01 ~ 196 (my, | UV 284, RT0miny; 2.75
1), 1.36 (s, 310,
1.26 (s, 3H).
H NMR (400 MHz,
Methanol-ds) & 9.67
{d, /= 10Hz 1H), Protocol B
H 8.83{d, /=357 Hz,
BENN 1HD, 7.56 (4,7 = 5.7 | Colmun, CHIRALFAK
Hz, 1H), 7.28(d, /= { IE, 2*25 cwy, S v
~ . 7.6 Hz, 1H), 6.91 — | rwohile phase,
14% F\J 365.20 6.83 (m, 2H), 4.7¢6 Hex{0.5% 2M NH;-

- {d, /=119, 1H), MeQOH)- and
{5)-2-{4-((2,2~dimethylictrahydro- 3.92 (d,.J = 125 He, | BIOHDOM=1:1- (hold
2H-pyran-4-y Bamine ypyride(3,4- I, 246 (s, 3H), | 30% EIOH DOM=11-
dipyridazin-1-yh~S-methylphenol 2.16 (¢, / =225 He, | in23 min); Detector,

2EH), E73 - 156 (m, | UV 254, RT(onn): 4.16
2H), .40 (s, 3H),
1.31 (g, 3H).
Protocol A
Corapounds 15%, 154,
and 15B* were
synthesized following
154 £19.10 Protocol A and
) ) . i Exaraples 1, 3, 4, 6, and
2-(4-{(3,3-dimethyitetrabydro-2 H- 7 using 3.3~
pyran-4-yhaminojpyridof3.4- dimethy ltetahydro-2H-
fd} 12 tdazin-] :yi)-ﬁ T pyran-4-aming as the
(triffuorornethy Hphenol step | amine (i) reagent.
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Table €.
MS
Campd. Structure/Name {M?I; H NMR Protocol
# mfes
M+H)
TH NMR {400 MHz,
Methanal-ds) & 9.78
{d, J=10Hz 1H), Protocol A
fOH 8.87(d, /=757 Hz,
%f\ . 1H), 7.60 ¢4, /= 8.2 | Colwmn CHIRAL
g g OH Hz, 1H), 7.49 - 7.35 | ART Amylose-5A,
\/,J , _ l\\\\ {m, 1H, 7.34 - 7.29 1 2%25 om, 8 pra; Mobil
P P {ru, 1), 7.28 ¢4, J = | Phase A Hex (0.2%
15% N~ ~Fpp. | 419000 1 17 e, 1H) 486~ | FA), Mobile Phase B:
o o 479 (m, 1), 4.09- | BtOH: DOM=1 1;
(S)-2-{4-((3,3-dimethy lietrahydro- 4.01 (m, 1H). 3.68 — | Flow rate: 20 mL/min;
2H-py mn-&-y E)a.mim))pyii(ia)[394n 3.56 (m, 21), 3.38 | Gradient: 25% B to )
dipyndazia-i-yH-5- (d,J=11.4 Hz, 1H), | 25% B in 19 min: Wave
(triffuorornethy Dphenol 2.09-1.96 (m, 1H), Length: 22¢/254 nm;
187177 (m, 1H), | BT (min); 2.27
1.23 (s, 3H), 0.97 (s,
3H).
H NMR (400 ‘V’{Hz
Methanol-ds) 6 9.7
(4, /= 10Hz, EH: Protocol A
3.87 (a J=5.7 H,
1H), 7.60 (d, /=78 | Column: CHIRAL
Hz, [H), 7.49-7.37 { ART Amylose-SA,
{m, 1H), 7.34 - ./ 29 1 2%25 ¢m, 5 um; Mobile
(m, 1H), 7.28 (d, /= | Phase A: Hex {0.2%
15B* 41910 1.7 Hz, 1R 4. SL {d, | FA), Mobilc Phase B:
_ J=44Hz, 1H), 408 | BiOH: DCM=1: 1;
(R)-2-(4~((3.3-dimethy lictrahydro- ~3.96 (m, 1H), 3.68 | Fiow rate: 20 mL/min;
ZH-pyran-4~yhaminojpyrido]3.4- ~3.55(m, 2H), 3.38 | Gradient: 25% B to
dipyridazin-1-y1)-5- (d,/=11.4 Hz, 1H), | 25% B in 19 min; Wave
(tritiuoromethyhphenol 2.09-1.98 (m, 1H), | Length: 220/254 nm:
1.82 - 1.67 {(m, 1H), | RT {min): 3.37
1.23 (s, 3H), 0.97 (.
3H),
Protocol A
Compounds 17%, 17A,
and 17B* were
synthesized following
17A 401,13 Protocol A and
S-{dithoromethyl}-2-{4-((3,3~ E;‘g}gzs; 3, 4.6, and
dirnettyHetrahydro-2H-pyrau-d- PSS o
ylamin c))p} ndo{3,4 d}w}:r idazin- dimethy itetrahydro-2H-
oy :p} et pyrata—4—a_mmc“as the
step 1 aming (1) reagent.
H NMR (400 MHz, Protocol A
& \/ @, OH Methanol-dy) &
i 1064 {d,/=09Hz, | Column, CHIRAL ART
O 7 \/\/\ iH), 9.13 (@, J Amy iose-SA , 2%25 cm,
{7 \J\?,;, \/\f‘?— H 40115 Hz, 1H), 767 -7060 { Sum; m@bm phase,

(5)-5~(dittuoromethyh-2-(4~((3,3-

dimethyltetralydro-2H-pyran-4-

yhaminoypyride{3.4-djpyridazin-
1-vhphenol

(m IH), 7.56 (d, J =
7.8 Hz, 1H), 7.34 —
7.1 (m, 2H), 6.84
{t,J = 56.1 Hz, 1H),
4,40 - £33 (m, TH,

Hex (0,19 TFA)- and
EtOH:DCM=1:1 (hold
30% BtOH:DCM=1.1

in 13 miny; RT(min):
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Table C.
MS
h (ESI; .
(”ﬂ;pd' Structure/Name {i /;:' H NMR Protocol
sy
M+
4.13 - 4.96 (w, 1H),
3.76 - 3.57 (m, 2H),
339 ¢d J=11.6 H,
1), 2.38 - 222 (m,
1ED, 1.86 - 1.80 (w,
1H), 1.26 (5, 3H).
1.07 (5. 3HD),
FH NMR (406
Mz,
Methanol-di) &
16,15 - 994 (m,
1), 9.25 - 8.99
(m, 1H), 7.67
d,J=55Hz, , .
/ E%»I% 75614 j _ Protocol A
P D). 1560,
& . gf Hf” ;;2 ; | | Column, CHIRAL ART
ZH: 84 41, = Amylose~-SA, 2*%25 ¢m,
. . 5 um ; mobile phase,
® & s s
178 CFgH | 40RIS 4'2’;;{ [{;:i}f})‘ Hex (0.1% TFA)- and
(2)-3-(diftnoromethy -2-(4-((3,3 s ff)‘i EtOH:DCM=1:1 (hold
dimethy letrabydo-2H- wr<i}‘~4~ " ). 4.1 o 30% BOHDOM=1:1
Y £ (m, 1H), 3.61 -
yiamin u)pw doi3.4-~ dj, yridazin- N "'Q N Jé‘ﬂ 1 BS maing;, REGaing:
1-yhphenol LooU U 2R g 97
3.39¢d, J= 116
Hz, IH), 227~
210 (m, {H),
286 -1.78 (m,
TH), 1.26 (s,
2H), 1.02 (s,
2H).
Protocol A
Compounds 19%, 194,
w i © and 19B* were
/tvf\\ svnthesized following
. Protocol A and
s 403
194 I\!\r// L‘\,/J\g;:r2 403.10 Examples I, 3, 4, 6, and
m o . 7 using 4-
2-{4-({4-oxaspiro{2 . 4}jheptan-6- v et AT .
yhaminopyrido[3,4-djpyridazin- ?X?Sp o [;1;4} i”pta;“"(""
1-v-5-{trifluoromethy Dphenol 4mIne ‘isi C 5P
i amine {1) reagent.
H NMR (400 MHz, .
Mcthanol-ey) 3 9.77 Frotocot A
\ W \ , N \ OH Sf"; ( d}:)%;,él;i ) © o Columm, CHIRAL ART
S88(0, J=00Hz 4 viese-SA , 2425 cm
/\/\/ TH), 7.60 (d,J=7.9 | 200wt & o B
= o ”}H\ . N_k kg S um; mobile phase,
198+ \/ ek, | a0n10 | 1, 739732 | HE0.5% 2 NE-
ity e | MeOH)- and
(8)-2~{(4-((4-oxaspiro|2 4}heptan- (m, BH), 729 7= 1 e B oM=L
H-yhamine)pyvrido[3,4~ 1-_7 Hz, 1H), 5.12 - hold 3.;5%/ ‘
dipyridazin-1-y1)-5- 209 (m, BH), 4.3 = 4y BOM=1 -1+ in
iriffuororuethy Dphenol 431 (m, 1H), 4.02 - S iy Fiateping
J 3.97 (m. 1H), 2.57 - } 1.5 miny; Deteclor,
551 {m’ EH'; 53,; O UWY 254 RT(ouny: Lod
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Table C.
M
Campd. Structure/Name {M?I; H NMR Protocol
# mfes
M+H)
2.33 (w, 1H), 0.98 -
0.93 (m, 1H), 0.87 -
0.84 (w, 1H), 0.74 ~
0.71 (m, 1H), 0.65 -
0,58 (m, 1THD.
TH NME (400 MHz,
Methanol~4sy 6 9.77
(d,.7=1.0Hz, 1H),
8.88(d, /=357 Hz, Protocol A
1H), 760 (d, /= 7.9
Hz, 1H), 752 - 749 | Coluan, CHIRAL ART
(g, 1H), 7.37 - 7.32 | Anaylese-SA, 2¥25 ¢m,
[\q/ ; (m, 1H), 7.29 (4, /= | 5 umy robile phase,
. ot A e 1.7 Hz, 1H), 517 — | Hex (0.5% 2M NH;s-
19 ~F TNTUNCE, | A0 g g ) 1), 4.36 ~ | MeOH) and
(B)-2-{4-~{(4~0xaspiroi2.4]heptan- 432 {m, 14}, 402 ~ | MeOHID M =113
H-yhamine)pyvride|3.4- 398 (m, 1HYL 2.39 ~ | (bold 23%
dipyodazin-1-yH-3- 253 (m LHD, 236~ | MeOHDIM = 11 in
triffuororuethiyphenol 2531 (m, YH), 101~ | 11,5 nun); Detector,
0.92 {m, 1, 0.87 —~ | UV 234 BT (miny: 1.2
0.84 (m, 1H), 0.76 ~
0.71 (m, 1H), 0.64 —
0.56 (m, 1H).
Protocol A
Corapounds 20%, 204,
_____ and 20B* were
/\ synthesized following
" - Protoco] A and
204 CFpH | 40115 Examples 1, 3, 4, 6, and
S-{difluoromethy 13-2-(4-{{5,0- 7 using 6.6
dimethylietrabvdro-2H-pyran-3- dimethy lictrahydro~2H-
vhaminopyrido]3,4-dipytidazin- pyran-3-amine as the
FyDphenol step 1 amine (i) reagent.
TH NMR (400 Mz,
Methanol-d4) 8 972
(d, §=10He, I,
8.86(d, F=57Hz, .
1H), 7.55 - 7.48 (m, Frotocot A
\\ o e LE{)’. '/',,2 ;; . '15) i, Columu; CHIRALPAK
2H), 6.96-6.67(m, TE oA 4 A ) )
%\/ L/L 1H), 449 (t, 3 =92 LL~3,_4.6 S0mm; 3um;
l/ L e e | Mobile Phase A
hj 43 Ha, 1) 407 | e nay,
20B% CRM | 40115 | (ddd J=113.46, | -0 00000

(B)-3-{difluoromethy -2-(4-{{5,6-
dimethyltetraliydeo-2H-pyran-3-
yhamino)pyride{3 4-d]jpyndazin-
1-yhphienol

1.6 Hz, 1H)Y, 3.72
(dd, I=11.4, 9.0 Hz,
iH), 215 @dd, I=
13.4, 5.1 He, 1H),
2.11 - 1.96 (m, 1H),
1.82(dt, = 13.6,
4.6 Hz, 1H), 1.77 -
1.66 (m, 1H), 137
(s, 3H), 1.32 (s, 3H).

(F1OH: DCM=1:
By=60: 40; Flow wate: 1
ml/min; Gradient: 0%
B to 6% B; Injection
Volurse: Sulmb)
RT{min): 4.10
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Table €.
MS
Campd. Structure/Name {M?I; H NMR Protocol
# mfes
M+H)
11 NMR (406 MHz,
Methanol-d4) 6 9.72
{d, J= 1.0 Hz 1H),
8.86(d, =56 Hz,
1H), 7.55 - 7 48 (w, Protocol A
H 2Hy, 725 -7 47 (my
o NYNQN i 2H),6.95-6.67(m, Colamn CHIRALPAK
)v /\ /i j\ 1H),4.50 (1, 1 =92, | IE-3, 4.6%30mm, 3nm;
| W/\Ej\ 45Hz IHL 407 | Mobile Phase A:
20 P PG £01.15 (dd;i, ‘,! = “‘4:' 45 H@)f(o.?,‘?/ul)iﬂ;[\):
R WA g e ’ e Hz 1H), 372 (EtOH: DOM=1: 1)
(S)-5~(diftuoromethyH-2-(4~({0,6- . s S e
: ) L ; (dd, J =11 4, 9.0 Hz, | =60:40; Flow rate: 1
dimethyltetrahivdro-2H-pyran-3- v ra a1 P b (10
vijaminoypyride]3,4-d]pyridazin- “,ﬁ ‘,’b - ‘j\l b, ij l?in’,gr?d,mff'_ 0%
) i-v‘-) tenol 1H), 2.11-1.96 (m, Sw 4% B; Injection
LyUphenat 1), £82 (dt I = | Volume: Sul mL)
13.6,4.6 Hz, 1H}, RT{min}: 2.87
7 - 166 (m, 1H),
1.37 {5, 3H), 1.31 (5,
3H).
H Protocol A
N N
i OH Compounds 21%, 21A,
i i and 2EB* were
r S synthesized following
21A N __z F L 369,10 Protocol A and
Examples |, 3, 4, 6, an
. dir;i(:lﬂy]tﬁireiilgx (’il‘(?hu‘ai.]ﬂ - dimethyetrahydrofura
yl}atz‘nt?c))py Eld():Lﬁ.gi--d}pyriéialijb n-3-amine as the step 1
1-vD-3fhnore-S-methyiphenol amine (i) reagent.
H NMR (400 MHz, Protocol A
Mgthanol-d4) &6 9.72
(d, /= 10Hz, IH), { Column: CHIRALPAK
8.86(d,/=56Hz, {IG 4.6%50mm, 3 um;
1H3, 741 (d, /=57 | Mobilc Phase A;
: Hz, IH), 6.69 - 6,61 | Hex{0.2% DEA),
- i ! {m, 2H}, 5.08 - 5.00 | Mobile Phase B:
215 N pAF {m, 1H), 441-425 | MeOH: DOM=1: 1;
2-(4-(((S)-5,5- {w, 1H), 3.93-3.82 | Flow rate; 1 mL/min;
dimethyltetrahydrofuran-3- (m, 1H), 2.49-2.43 | (hold 35%
vlamino)pyridof3 4-dipyndazin- (m, 1H), 2.40 (5, MeCH.DCM=1:1-in 4
1-y})-3-fluoro-5-methy iphenol 3H), 2.08-1.95 {m, miny;, Wave Leungth:
1H), 1.45 (s, 3H), 228/254 nm; R Goin:
1.35 (5, 3H). 2.54
TH NME (400 MHz, Protocol A
Methanol-d4) & 9.72
(s, 1H}, 885 {(d,./= | Column: CHIRALPAK
5.7 Hz, 1H)}, 746 - | IG, 4.6%50 mm, 3 um;
9% 369 10 7.37 {m, IH\» §n8 - Mo?ileﬂ?ljasiA:
6.60 (m, 2H), 5.08 — | Hex{(0.2% DEA),
2=(4-{({R}-3,5- 4,99 {m, 1), 4.41- | Mobhile Phase B:
dimethy letrahydrofuran-3- 4.36 (m, 1H), 3.93- | MeOH: DCM=1: 1;
ylamino)pyndoi3,4-dipvridazin- 3.80 (m, tH), 2.50 ~ | Flow rate: T mb/min;
1-vi)-3fhaore-S-methylpheuol 243 (m, 1H), 239 1 (hold 35%
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Table €.
MS
Campd. Structure/Name {M?I; H NMR Protocol
# mfes
M+H)
{s,3H), 210 (d, /= | MeOH.DCM=1.1-1u 4
6.9 Hz, 1), 1.45 (s, | min), Wave Length:
3HD, 135 (s, 3HD 228/254 nm; R Goin:
1.70
Protocol A
Componuds 22%, 224,
and 22B* were
synthesized following
22A 405,15 Protecol A and
) Hxamples 1, 3, 4, 6, and
244-1(2.2~ 7 using 2,2-
dimethyltetrahydrofuran-3- dimethyi tetrabydrofira
yhamino)pyrido{3 4-djpyridazin- n-3-aming as the step 1
L-vh-5-(rifluoromethylyphenol araire (i) reagent. :
TH NME (400 MHz,
DMSO-de) § 10.43
(s, 1H), 9.90 (s, 1H), Protocol A
8.87(d, J=56Hz,
1), 7.73 (4, /= 8.1 | Colump, CHIRAL ART
Hz, 1H), 7.58 (d, /= | Amylose-SA, 4.6%530
7.8 Hz, 1), 7.36 ~ | mm, 3 um; mobile
20R* 40535 1 7.27(m 3H), 494 | phase, Hex(0 2%DEA)-
. o {d,./=7.8Hz, 1H), | and MeOH:DCM=1:1-
o (5222 3.97 (s, LH), 3,79 (3, | (bold 40%
dimethy hetrahydrofuran-3- =78 He, 1H), 243 | MeQHDOM=11-in 4
yhamino)pyrido| 3,4-dipyridazin- {d, J=12.6,79, 39 { min);, Detector, UV
1-yi)-5-(wriflueromethyhphenol Hz, TH), 2.25 - 2,12 | 254nm; RT(uin): 3.14
(m, 1H), 1.37 (5,
3H), 1.17 (5, 3H).
'H NMR (400 MHz,
DMSQO-~ds)y & 10,43
(s, 1H), 9.90 (s, 1H), Protocol A
8.87(d, /=356 Hz,
1D, 7.73 44,/ = 8.1 | Colmun, CHIRAL ART
Hz, 1H), 7.58 (d, /= | Amylose-SA , 4.6%50
7.8 Hz, 1H}, 7.36 ~ | mum, 3 um; naobile
23% CFa 44518 7.27 {m, 3H), 4.9%4 phase, Hex(G.2%DEA)-
I - (d,/=78Hz 1H), | and MecOH:DCM=1:1-
o R)2-(E2, 2 3.97(d, /=84, 46 | (wold 40%
dimethy lietrahydrofuran-3- Hyz, 1), 3.79 (5, | MeOH:DOM=1:1~1n 4
yl)ammo)pyradog3,4—d]pyndéiim" 1H), 2.42 (5, 1H). miny, Detector, UV
Lyh-5-(tnfluorometyDptienot 2.35 - 2,12 (m, 3H), | 25&am; RT(miny: 6.98
1.37 (s, 3H), 117 (5,
3H).
Protocol A
Corapounds 23%, 234,
and 23B* were
o 1% synthesized following
234 CHFp | 387.13 Protocel A and
S-(dithworomeihy3-2-{4-({5,5- Examples 1, 3, 4, 6, and
dimaethyltetrahydrofuran-3- 7 using 2.2~
ylamino)py ndof3.4-dipyridazin- dimethvitetralydrofura
I-ybpheno! n-3-amine as the step |
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Table C.
M
b . , (ESL; .
Cmpd Structure/Name U ,I 'H NMR Protocol
# mfes
M+H)
axuine (i) reagent.
YH NMER (400 MHz,
DMSO-ds) 8 16.15
(s, 1H), 9.82 (s, 1H),
A~ 8.86(d,J - 3.6 Hz, Protocol A
Y T‘ iH), 7.95 (@, J= 5.8
- H), 747, J= ,
Ha, 1), 747 (4 7= | o n: CHIRALPAK
7.6 Hz, 1H), 7.30 (d, ) - .
. P - i A-3, 4.6%50mm; 3umy
23% 38715 {1 J=50Hz, 1H), 7.24 ; : .
o . . o P N Maobile Phase, Hex:
(F)-3-(difluoromethy H-2-(4-{(5,5- - 6.90 m, 3H}, 4‘92 (MeOH: DCM=1:
dimethy lictrahydrofuran-3- (m, tH), 4.29 420 4 ¢ ¥=70: 36 in 4 min:
vhamino)pyridof3.4-djpyridazin- (w, 1H), 3.85 - 3.78 § o, (min): 2,60
1-viphenol {m, 1H}), 2.39 - 230 A
(w, 1H), 2.05 - 1.95
(m, FH), 1.36 (5,
3H), 1.26 (s, 3H),
H NMR (400 MHz,
DMSGO-de) 6 1016
" (s. 1H), 9.82 (s, 1H).
N 8.87(d, J=156Hz, Dot
,XH" E (Eif 1ED), 7.95 (4,7 = 5.8 Protocot A
et i Ix 1Y 7474 J=
T Xy He, 14, 7.4 'J‘?’.} /= | Column: CHIRALPAK
A | 76 He V0. 730 )y 6es0mm: Sum:
33B* : FENCHE, | 38715 | J=5.6Hy, 1H), 7.23 | )T T CUERR SRR
) 205 I 4.9 Mobile Phase, Hex:
(S)-5-(diftuoromethy)-2-(4-((5,5- =765 (m, 3H), 4.92 (McOH: DOM=1:
drmethy lietrahy drofuan-3- (m, 1H), 4.29 - 4’;(} 1=70: 30 in 4 min;
viaming) }pwr iddo]3,4- dj pyndazin- {m, LH), 3‘5‘3 T B Tamin- 145
1~ )phu (m, YH), 2.37 -2.29 e
4 (m, tH), 2.04 - 1,95
{m, HH), 1.36 (s,
3H), 1.26 (s, I3H),
Example 9. 2-(4-({{R)-5,3-dimethyltetrabydrofuran-3-yhamino)pyride[3 d-dipyridazin-1-yi)-3,5-

dimethyipheno! (Compound 24%) and 2-(4-(((5)-58,5-dimethyltetrabydroforan-3-

vhamino)pyride]d,4-dipyridazin-1-v)-3,5-dimethylphenol (Compound 248%)

Scheme 34

Step 1 N

chiral HPLC
Step 2

intermadiate A%

{Fy-1-chioro-N-(5 5-
dimet?‘yiietreh\.dmiure

afpyt ig%ﬁ% i‘i’gmne

161

127

\\ ~ / \
H._‘. /L\
Ci

\\’/
intermediate B¢

{S)-1-chiloro-A-{5 5-
ffimethyitatmhy rofur

g,yri(}'u? \r" 4? ul!riane
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Scheme 98

H
SO <
OH - OH OH - fi\cs X Py
B R Etyn pdr(}o,a\n).s qué A f\] - N R
| Cy-JohnPhos S Entermed:ate A | T l
P P . i\‘\;f‘ > P
Step 3 i Step 4
Compmend 24*
gp)a&
dimethy ahydrofuran-3-
yhaming) of3,4-dipyridazin-
1-yh)-3,5-di rieﬂ*ylphe%l
Scheme 9
H
\g\ NN N P < ON OH
OH OH - Y\lg\f/km - P I,/\
B i L ;
- TN ~F &
HO E o intermediate B*

- Pz Compound 24B*

Siep 5
2-(4-{{{5)-5,5-
i)dsm >ii§yit¢vgs y(érgq urar‘;i 3~
Ayamino)pyridofd ridazin-
’ 1-yh- fé \samﬂthyipg)enoi

{85997 Example 9 follows Protocel A

[B8680] Step /. Undo 20mi sealed tube were added 1,4-dichloropyridof3 4-dipyridazine (500 mg, 2.50
o, | equiv), 3,3-dimethyloxolan-3-amine (201 53 mg, 1.75 mumol, 0.7 equiv), Na,C(Os (802.39
mg, 7.50 mmol, 3 egoiv) and DMF (5 ;). The final reaction mixture was irradiated with microwave
radiation for 30min at 130°C. The rcaction was repeated for four times. The reaction was monitored
by LCME. The resulting mixture was filtered, the filter cake was washed with methanol (MeOH). The
filtrate was concentrated under reduced pressure. The residae was purified by reverse flash
chromatography with the following conditions: column, C18 silica gel; mobile phase, acetonitrile
(MeCN) in water, 10% to 80% gradient in 25 min; detoctor, UV 254 am, to provide a crude product,
which was purified by Prep~-HPLC with the following conditions #SHIMADZL (HPLC-0D):
Column, XBridge Shield RPI8 OBD Column, 30*150 mam, Suny, mobile phase, water (10 mmol/L
NHHCO:) and acetonitrile (23% up to 35% n 8 miny; Detector, UV 2540m to provide F-chloro-N-
{5,5-dimethyloxolan-3-yDipyridof3.4-djpyridazin-4-amine as a mixture of R and 3 stereoisomers (1.2
g, 28% vieldy. LOMS: (ES, m/z): RT = (.62 win, r/z=279 O[M+H}"

[@683] Siep 2: The stercoisomeric muxtare from Step | was punfied by Chiral-HPLC with the
following conditions: Colurar CHIRALPAK IG, 2%23 cm, 5 pm; Mobile Phase A: hexanes (0.5%
ZM NH; in methanol), Mobile Phase B isopropanol/dichloromethane (1 1); Flow rate: 20 mU/min;
Gradient: 70% B to 70% B in 145 ming Wave Lengthe 254/220 nung, RT 1 (ming ((R)-1-chlorg-N-(5.5-
dimethyitetrabydrofuran-3-vDpvrido[3,4-djpyridazin-4-amine): 4.81; RT2{min}): 11.33 (§)-1-chloro-
N-(53,5-dimethy tetrahy drofuran-3-yhpyrido|3 4-d]pyridazin-4-amine; Sample Solvent:
methanol/dichioromethance (1: 1); Injection Volume: | mb, to provide (H)-1-chloro-N-(3,5-
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dimethyitetrabydrofuran-3-vhpvrido[3,4-djpyridazin-4-amine (Intermediate A% (120 mg, 39%
vield, LOMS: (ES, nvz): RT = 0.78 min, m/z = 279 H{M-+H]") and (8)-1-chloro-N-(5,5-
dimethyiteteabydwofuran-3-yDpyrido[3 4-dlpyridazin-4-amine (Intermediate B*) (121 mg, 39%
vield; LOMS(ES, mo/z): RT = 0.78 min, mw/z = 279 1{M+HT), sterecchemistry arbitrarly assigoed.
(8682} Siep 3. 1oto a 20 md. vial was added 2-broro-3, 5-dimethylphenol (600 g, 2.98 nunol, 1
equiv) and dioxane (6 ml), triethylamine (905.92 mg, 8.95 mmol, 3 equiv), and 4.4, 5, S-etramethy -
1,3, 2-dtoxaborolane (190955 mg, 14.92 punol, 5 cquiv). The resulting mixture was stirred for 30 min
al reom temperature under pitrogen atmosphere. To the above mixture was added palladinm (35
acetate (PA(OAC)) (67 mg, 0.29 mumol, 6.1 equiv), 2-(dicyclohexyliphosphinobiphenyl (Cy~
JohnPhos) (209.18 mg, 0.39 mmol, 0.2 equiv). The resulting mixture was stirred for § hat 80 °C
under nitrogen atmosphere. The reaction progress was monitored by GCMS. The reaction was
guenched with water (10 mb). The resulting mixture was extracted with ethyl acetate (EtOAc) (3 x
10 mb), dned over anhydrous Na:;S04. After filtration, the filtrate was concentrated under reduced
pressure 1o afford 2-hydroxy-4,6-dimethylphenyiboronic acid (800 mg, 81% vield), which was used in
the next step directly without further punification.

[B683] Step 4. Toto a 8 ml vial were added 2-hydeaxy-4.6-dimethylphenylboronic acid (214.37 mg,
1.29 munol, 3 equiv) and Intermediate A™ (120 mg, 0.43 mmol, 1 equiv), waier (0.2 mL), Nax,CO5
(138.19 mg, 1.29 mmol, 3 equiv), |11 -bis{diphenyiphosphinofermoceneidichloropalladivm(ll),
corplex with dichloronmethane (Pd(dppHCh CHLCL) (94,50 mg, 0.12 mumol, 0.3 equuiv), and dioxane
{1 mL}. The resulting mixture was stirred for 2 b at 80 °C under nitrogen atmosphere. The reaction
progress was mouitored by LCMS. The resulting raixture was concentrated under reduced

pressure. The residuc was purified by reversed-phase flash chromatography with the following
conditions: cohumn, C15 silica gel; mobile phase, acctonitride in water, 10% to 50% gradient in 10
man; detector, UV 254 nm, (o provide the crude produoct (70 mg), which was purified by Prep-HPLC
with the following conditions: Columm: XBridge Shicld RP18 OBD Colwn, 30%150 mm, Sum;
Mobile Phase A: water (10 mmol/L NHsHCOs), Mobile Phase B: acctonitrile; Flow rate: 60 ml/oun;
Gradient: 25% B to 35% B in 10 min, 35% B; Wave Length: 254 noy, RTHminy: 9.5, 1o provide 2-(4-
{{(F)-3, 5-dimethyltetrahy drofuran-3-vDaouno)pyrido{3 4-dijpyvadazin-1-y-3, 5-dimethyiphenol
(Compound 24%) (41.90 mg, 27% vield). Stercochemistry was arbitrarily assigned. LOCMS(ES,
ovzy RTo= 1.43 min, mvz = 365 2[M+H]". TH WMR (406 MHz, DMS0O-d5) 59.81 (4, 7= 0.9 Hz,
1H), 9.28(d, J=23Hz, 1H), 882 (d, J= 5.6 Hz, 1H), 7.84 ~ 7.82 (oy, 1H), 7.13 - 7.03 (o, 1H), 6.65
(d, =69 Hz 2H), 4 98~ 4 88 (o, 1H}) 430 - 418 (o, 1H), 3.87 - 371 (m, 1H), 2.38 - 2.26 (m,
450, 2.065 - 196 (m, 1H), 1.87(d. .7 = 3.1 He, 3H), 1.37(d, J= 3.2 Hz, 3H), 1.26 (s, 3H).

[8684] Siep 5, Into a 8 ml vial was added 2-hydroxy-4,6-dimethylphenyiboronic acid (214.37 mg,
1.29 wnod, 3 equiv), Intermediate B* (120 mg, 8.43 munol, 1 equiv), water (6.2 mL}, Na,(COs
(138.19 mg, 1.29 mmel, 3 equiv), [1,1-bis{diphenylphosphinoferrocene}dichloropalladivm(il},

complex with dichloromethane (Pd{dpphCh CHCL) (94.50 mg, 0.12 mmol, 0.3 equiv), and dioxane
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(1 mL). The resulting mixture was stirred for 2 h at 830 °C under nitrogen atmosphere. The reaction
progress was monitored by LCMS. The resulting mixture was concentraied under reduced

pressure. The residue was puafied by reversed-phase flash chromatography with the following
copditions: columon, C18 silica gel, mobile pbase, acetonitrile tn water, 10%6 to 50% gradieat in 10
min; detector, UV 254 i, to provide the crade product (70 mg), which was purified by Pep-HPLC
with the following copditions: Colomn: XBridge Shield RP18 OBD Colump, 30%150 mm, Sum;
Maobile Phase A water (16 mmoVL NHHCO;), Mobile Phase B acetonitrile; Flow rate: 60 ml/min;
Gradient: 25% B to 35% B in 10 min, 33% B; Wave Length: 254 nm; RTH{many: 9.3, to provide 2-(4-
{{(5)-5,5-divcthyltetraby drofuran-3-yDamino)pyrido| 3. 4-djpyridazin-1-v1-3, 5-dimethyiphenod
{Compound 24B%) (40.4 mg, 206% vicld). Stereochemmistry was arbitrarily assigned. LOMS:(ES,
m/z): RT: = 1.43 min, m/z = 365 2{M+H]" 'H NMR (400 MHz, DMSO-45) 6 .81 (d, /= 0.9 Hz,
1H), 921 (d, /=23 Hz 1H), 882 (d, /=306 Hz 1H), 784 - 7.82 (m, 1H), 7.13 - 7.03 (m, 1H}, 6.65
(d, J=69Hz 2H). 498 - 488 (m, 1H), 430 -4.18 (m, 1H), 3.87 -3.71 (m, 1H), 2.38 - 2.26 (m,
4H), 2.05 - 1.90 (m, 1H), 1.87 (4, J=3.1 Hz, 3H), 1.37(d, /= 3.2 Hz, 3H), 1.26 (s, 3H).

Example 10, Synthesis of 5-chloro-2-(4-{(ZRAR}-2-methyHetrabydro-ZH-pyran-4-
yhamine)pyrido[3,4-dipyridazin-1-yhphenol (Compound 25A4%), S-chlore-2-(4-({{(Z8,48)-2-
methyletrabydro-2H-pyras-4-yhaminepyride] 3,4-d]pyridazin-1-y)phenol (Compound 25B%),
S-chloro-2-(4-({{(2S 4R -Z-methyltetrabydre-2H-pyran-4-yhaminopyride{3 4-dipyridazin-1-
yhphenol (Compound 23C*), and S-chlore-2-(4-(((2R48)-2-methvitetrabydro-2H-pyran-4-
yhaminoipyride{3,4-djpyridazin-1-yDphenst (Compound 25D%)

Scheme 104
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[6605] Example 10 follows Protocol B.

[8686] Siep 1. Into a 230 mLi 3-necked round-bottom flask were added furof3.4-clpyndine-1,3-dicne

(3 g, 20.12 nunol, 1 equiv), tetrabydroformn (THF) (30 mb), and bromo(4-chlorg-2-

methoxyphenyDmagresivm (0.5 mol/L) (24.16 md., 12.07 punol, 0.6 equiv) at -78°C. The resulting

mixture was stirred for 2h at room temperature under nitrogen atmosphicre. The reaction progress was

monitored by LCMS. The reaction was quenched by the addition of ice water (300mL) at 0°C. The

resulting mixtore was concentrated ynder vacouwm. The precipitated solids were collected by filtration

and washed with water (3x 20mL), and dried under vacuum, 1o provide 4-(4-chloro-2-

methoxyvbenzoyhpyridine-3-carboxylicacid (2.5 g,

m/z=292. 0[MHT

43% vield). LCMS: (ES, m/z); RT=0.633 min,

186871 Srep 20 Into a 250mL. round-bottom flask were added 4-(4-chiore-2-

methoxybenzoyDpyridine-3-carboxylic acid (2.5 g, 8.36 mamod, T equiv)y and SOCH (25 bl ). The

resuiting mixture was stireed for 2b at 70°

. The reaction progress was monitored by LOMS, The

resuting mixture was concentrated under vacuunt. The residue was dissolved 1o dichloromethase

(DCM) (30 ml) and added ioto the solution of NHLNHL HO (86%) (2.39 g, 34.24 aunol, 4 equiv) in

methanol (MeQH) (50 mb) at 0°C. The resulting muxture was stirred for h at 80°C in an oif bath

The reaction progress was monitored by LOMS. The precipitated solids were collected by filtration.

The crude product (2g, 73% purity ) was purified by Prep-HPLC with the following conditions
2#HSHIMADZU (HPLC-01)): Column, XBridge Shield RP18 OBD Column, 19%250 mm, 10um;
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mobile phase, Water (10 mmol/L NHHCO:) and acctonitrile (hold 41% in 19 min); Detector, UV
254/220 nm, to provide 1-(4-cldoro-2-methoxyphenypyridof3,4-djpyridazin-4-0l (1.2 g, 49% vield).
LCMS: (ES, m/z): RT=0.678 min, m/z=288 O[M+1]"

{8688} Srep 3: Tnto a 250ml reund-bottom flask were added 1-(4-chloro-2-
methoxypheayhpyridof3 4-dipyridazin-d-ol (1.2 g, 4.16 qunol, 1 equiv) and POCH (25 mL), and
pyridine (2.5 mL). The resulting mixture was stirred for 2h at 1107C. The reaction progress was
monitored by LOCMS. The resulting mixture was diloted with ethyl acetate (BEtGA¢) (20od). The
resolting mixtare was poured into the muixture of EIOAC (11) and sat. sodium bicarbonate {aq.)}(1L)
stowly at 0°C. The aqueons layer was extracted with EtOAc (2xiL). The combined organic layers
were dried over anhydrous NaxSOa. After filiration, the filtrate was concentrated under reduced
pressure to provide 4-chloro-1-(4-chloro-2-methoxyphenyDpyrido[3,4-djpyridazne (800mg, 63%
yield), LOMS: (8BS, my/zy: RT=0.801 min, n/z=306.6{M+1]".

8689 Srep 4. Into a 20 mL sealed tube were added 4-chloro-1-(4~chioro-2-
methoxyphenyDpyrido[3.4-djpyridazine (200 mg, 0.65 mmol, I equiv), 2-methvioxan-4-aming
(130.48 mg, 1.30 mmol, 2 equiv), tricthylamine (198.32 mg, 1.95 mmol, 3 equiv) and DMSO (6 ml)
at room temperature. The resuliing mixture was stizred for 12 hat 80°C under air atisospherte. The
reaction was monitored by LOMS. The crude product, a mixture of ¢is and trans sterecisomers of S-
chioro-2-{4-{(2-methvloxas-4-yhaminoipyrido[3,4-dlpyridazin-1-v1} phenol, was used in the next
step directly without further pudfication. LOMS: RT= 0.85 min, m/z = 385 [M+H]".

18618§ Srep 5 Sodium cthancthiolate (EtSNa) (654,78 myg, 7.80 mumol, 15 equiv) was added directy
1to the reaction solution from Step 4. The resalting ruxtore was stirred for 1hat 120°C ander aur
atmosphere. The reaction was monitored by LEMS. The residue was purified by reverse flash
chromatography with the following conditions: column, C18 silica gel, mobile phase, acctoniinle in
water, 15% to 18% gradient in 15 min; detector, UV 254 mm and 220 nm, (o provide a mixture of cis
and trans isomers of 5-chloro-2~{4~{(2-methyloxan-¢-vhamino|pyrido{3,4-djpyridazin-1-vi}phenol
{150 mg, 78% vield). The crude product (156 mg) was purified by Prep-HPLC with the following
conditions (Cohumm XSelect CSH Prep C18 OBD Column, 19%230 mm, Sum; Mobile Phase A:
Water (0.053% trifluorcacetic acid), Mobile Phase B: methanol; Flow rate: 20 mL/min, Gradient: 40%
B 0 45% B in 8 min; Wave Length: 254 nm; RT1(min): 10} to afford 5-chloro-2~{4-{(Z-methyloxan-
4-vhaminclpyrido{3,4-dipyridazin-1-yliphenol as a mixture of ¢is and trans isomears {120 mg, 99%
purity). LCMS: RT= 0.62 min, m/z = 371 [M+HT",

{8611} Srep 6. The mixture of isomers of S-chlorg-2-{4-[(Z-methviexan-4-vDaminopyridof3 4~
dipyndazin-1-vi}phenol (120 myg} was purificd by Prep-Chiral HPLC with the following conditions
{Colump: CHIRATLPAK IG, 2¥25 c¢m, § wm;, Mobile Phase A hexanes (0¢.2% formic acid), Mobile
Phase B: cthanol; Flow rate; 20 ml/min; Gradient: 50% B to 50% B in 20 miny Wave Length
220/254 v, RT10ming: 8.115; (Mixture of Compounds 23A% and 258*); RT2(nun):12 895
{Compound 25C*);, RT30mn): 18.241 (Compeund 23B%); Sample Solvent:
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methanol/dichloromethane =1 1, Injection Volume: 0.7 ml) to afford to a mixture of Compounds
25A% and 25B* (55 mg, 98% purity), Compound 25C* (11.2 mg, 99.8% purity) and Compound
25D* (10.6 mg, 99.9% purity); stercocheristry arbitrarily assigned.

[06612] Compound 25C*: LCMS: RT=0.61 min, w/z =371 [M+H]" 'H NMR (400 MHz,
Methanol-d4) 3 9.80 (4, I=1.0Hz, 1H), 887 (4, J =536 Hz, 1H), 753 (dd, J =57, 1.0 Hz, 1H), 738
(d, =80 Hz, 1H}, 730 - 7.02 ¢, 2H), 475 - 4.66 (m, 1H), 411 - 3.86 (m, 3H), 2.18 (4, J= 139
Hz, 1H), 2.12 - 1.97 (m, 2H), 1.58 (ddd, I = 14.0, 10.0, 4. 0 Hz, 1H}, 1.35(d, J = 6.3 Hz, 3H}

[6613] Compound 28D%: LCMS: RT= 0.62 min, m/z = 371 [M+H]". 'H NMR (400 MHz,
Methanol-d4) 6 9.80 (4, S = 1.0 Hz, 1H), 887(d, J =57 Hz, 1H), 753 (dd, } = 5.7, 1.0 Hz, 1H),7.38
{d, F=80Hz, 1H}, 7310 - 7.062 {m, 2H), 473 - 4.66 (n, 1H), 411 - 3.86 (m, 3H), 2.18(d, J = 13.9
Hz, 1H), 2.12 - 1.97 (m, 2H), 1.76 (ddd, J = 14.0, 10.0, 4 O Hz, 1H), 1.26 (d, J = 6.3 Hz, 3H).

(8614} Srep 7: The muxture of Compounds 25A% and 28B* (55 mg) was purified by Prep~Chiral
HPLC with the following conditions (Column: CHIRALPAK IE, 2%25 cm, 5 pm Mobile Phase A:
hexanes (0.2% formic acid), Mobile Phase B: cthanol; Flow rate: 20 mbL/min; Gradient: 35% B to
35% B in 16.5 min; Wave Length: 254/220 nm; RT1(min): 1.179 (Compound 25A%); RT2(min);
4.19 {Compound 28B*); Sample Sclvent: methanol; Tojection Volume: 0.6 mi) to afford (o
Compound 25A4% (147 mg, 98% purity) and Composand 238> (155 mg, 99% purity);
stereochemistry arbitrarily assigoed.

[6615] Compound 28A%: LOMS: RT= 6.9 min, m/z = 371 MAHHTT T NMR (400 Mz,
Methanol-d4) 8 9.69 (d, J = 1.0 Hz, 1H), 885 (d, J=57Hz, 1H), 751 (dd, = 5.7, 1.0 Hz, 1H), 7.38
{d. F= 80 Hz, 1H) 709702 (m, 2H), 463 - 452 (m, 1H), 4.13 - 4.05 (m, 1), 3.73 - 3.62 (g,
2H), 230222 (m, 1H), 218 {d, J = 133 Hz, 1H), 1.72¢qd. F= 123,47 Hz 1H), 144 (g, I= 116
Hz, 1H), 1.27 (@, f= 6.2 Hz, 3H).

[6616] Compound 25B*: LCMS: RT=0.91 min, m/z = 371 [M+H{" 'H NMR (400 MHz,
Methanol-d4) § 9.72 (d, } = 1.0 Hz, 1H), 808 (d, J =57 Hz, 1H), 754 (dd, J = 5.7, 1.0 Hz, 1H), 7.38
(d, J=79Hz, 1H), 709 - 702 (m, 2H), 463 —4.533 (m, 1H}, 4.13 - 4.04 (m, 1H), 3.73 - 3.62 (1,
2H), 2.30-222 (o, IH}, 221 -2 13 G, 1H), 172 (gd, J = 123,46 He, 1H), 144 (g, J = 11.7 He,
1H), 1.24 (d, J = 6.2 Hz, 3H).

Example 11. Synthesis of 3-chloro-2-(4-{((R)-5.5-dimethyRetrahydrofuran-3-
viamine)pyride]34-dipyridazin-1-yi)-S-methyiphensl (Compound 26*) and 3-chlore-2-{4-({(5)-
5,5-dimethyitetrabydroforasn-3-ylamine)pyride |3 4-dipyridazin-1-yl)-5-methyviphens]
{Compound 268%)

Scheme 154
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[8617f Example 11 follows Protocol A,

(6618 Siep /. Into a 40ml vial were added chloro-M-cresol (3 g, 21.04 numol, 1 equiv), acctonitrile
{20 L), K:C0s (8.72 g, 63.12 mmol, 3 equivy and methyl jodide (Mel) (8.96 g, 63.12 mumol, 3

oquiv) at room temperatire. The resulting mixture was stitred for 2h at 80°C. The reaction was
monitored by LOMS. The waction was guenched with water (301eL) at wom iemperature. The
resnlting mixture was extracted with ethyl acetate (EfOAc) (3 x 50mi). The combined organic layers
were washed with bane (1 x 20 mb) and dried over anhydrous Na,SO4. After filtration, the filtrate
was concentrated under reduced pressure. The residue was purified by silica gel columa
chromatography, chiting with petrolcom cther/ethy! acetate (18:1) to afford {~chlore-3-methoxy-3-
methyibenvene (3.1 g, 94% vield). LOMS: RT=1 04min, mv/z =157.0 [M+H]™

(0619} Step 2. In a 100-mL three-round bottom flask, to a solution of 1-chloro-3-methoxy-5-
methyvibenzene (3 g, 19.16 mimol, 1 cquiv) in tetrahydrofuran {THEF) (5 ml) was added t-butyllithinm
solution (1.6 M 1n hexane, 20 mbL, 1.7 equiv) by dropwise at -78°C under N, atmosphere. The reaction

mixture was stirred at -78 °C for § h. Then a solution of triisopropyl borate (5.40 g, 28.73 mmol, 1.50
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equiv) in THF (10mL) was added by dropwise and the mixture was stirred at ~20 °C for another 2 h.
The reaction was monitored by LCMS. The reaction was quenched with sat. NHC1 (10 ml), and then
the mixture was ¢xtracted with ethyl acetate (FtOAC) (2x30ml.). The combined organic exiracts were
washed with brine (30mL), dricd over anhydeous NaySOy, and concentrated under vacuum. The
residuoe was purified by Prep-TLC (petrolenn ether/ethyl acetate 3:1) to afford 2-chloro-6-methoxy-4-
methyiphenyiboronic acid (780 mg, 20% yield). LCMS: RT = 0.78 min, wy/z = 201.0 [M+H]"

[8628] Siep 3. Into a 8ml vial were added 2-chloro-6-methoxy -4-methyiphenylboronic acid (287 .60
mg, 140 mmol, 4 equiv)y, dioxane (1.5 mL), H.0 (0.3 mb), Intermediate A* from Example 9 (100
mg, 8.36 mmol, 1 equiv)y, NaxCOr (114.06 mg, 1.08 mmol, 3 cquiv) and 1,1~

bis{dipheny Iphosphine erroceneidichloropalladium(ll), complex with dichloromethane (Pd(dppf):Cl
CH:Chy (79.2 mg, 0.11 mumol, 0.3 equiv) st room temperature. The resulting mixture was stirred for
2k at 80°C under N» atmnosphere. The reaction was monitored by LOMS, The reaction was guenched
with water (SmL) at room temperature. The resulting mixture was extracted with ethyl acetate
(EiQAc) (3 x 10mL). The combined organic layers were washed with brine (1 x 10 mi.) and dried
over anhydrous Na,SOa. After filtration, the filtrate was concentrated under reduced pressure. The
residue was purified by reversed-phase flash chromatography with the following conditions: coluran,
€18 silica gel, mobile phase, acetonitride in Water, 10% to 50% gradient in 20 min; detector, UV 254
i, to peovide §-{2-chloro-6-reethoxy-4-methylpbenyl)-N-{(3R)-3, 5-dimethyloxolan-3-vijpyrido[3.4-
djpyridazin-4-amine (80 mg, 56% vield), LOMS: RT=1.01lmin, nvz =399.0 {M.H]™ 'H NMR (300
MHz, DMSO-ds1 6 9.83 (s, 1H), 8.84 (d, J= 33 Hz, iH), 797 (, /=58 Hz, 1H), 712701 (m,
3H), 360 - 4.87 (m, HD, 4.30 - 417 (o, 1H), 3.87 - 3.70 (m, 1H), 3.04 (s, 3H), 2.44 (5, 3H), 2.39 -
2.26 {m, 1H), 2.06 — 1.91 (m, 1H), 1.37 (s, 3H), 1.26 (s, 3H). Stercochemistry arbitrarly assigned.
(8623 Siep 4 Into a 83ml vial were added 1-(2~chloro-6-methoxy-4-methyipheny}-N-[{(3%)-5,5-
dimethyloxolan-3-vijpyrido{3,4-djpyridazin-4-amine (80 mg, 0.20 mmol, 1 equiv), DMSO (1

mb) and {ethylsulfanyDsodium (168.69 mg, 2.01 mmol, 10 equiv) at room temperature. The resulting
mixture was stirred for 2h at 120°C. The reaction was monitored by LUMS. The wsidue was purified
by reversed-phase flash chromatography with the following conditions: column, C18 silica gel;
mobile phase, acetonitrile in water, 10% to 40% gradient in 10 min; detector, UV 254/220 nan, 1o
provide a crude product (70 mg, 90% purity), which was purified by Prep-HPLC with the following
conditions (Columm: Xselect CSH F-Phenyl OBD colupn, 19%250 ram, Sum; Mobile Phase A: Water
{0.05% trifluoroacetic acid), Mobile Phase B: acctonitrile; Flow rate: 20 mi/min; Gradicnt: 20% B o
g, 25%
vield). LCMS: RT=1.08 min, r/z = 385.0 [M+H]. 1H NMR (400 MHz, DMSO-ds) § 10.15 (s, 1),
10.02 (s, 1H), 9.03 (5, 1H), 7.29 (s, 1H), 6.98 (s, 1H)}, 6.84 (s, 1H}, 487 (d, /=78 Hz, 1H), 426 -
417 (m, 1H), 3.91 (m, 2H), 2.35 (3, 3H), 210 - 1.98 (m, 1H), 138 (4, /= 2.5 Hz, 3H), 1.26 (s, 3H).

25% B in 8 min, Wave Length: 254 noy, RTHmind: 8 min; to provide Compound 264% (25 m

[8622}) Srep 5. Into a 8 mb vial was added Intermediate B* from Example 9 (80.0 mg, 0.29 mumol, 1

equivy, dioxane (0.5 mL), Hb0O (0.1 mbL), Z-chloro-6-methoxy-4-methviphenylboronic acid (173 mg,
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(.86 mmol, 3 equivy, NapCOs (91.3 mg, 0.86 mamol, 3 equivy and {1,1'-
bis(diphenviphosphinoMorrocene]dichioropalladium(l), complex with dichloromethane (Pd(dpp),Cls
CHLClz) (63 mig, 0.09 sxmol, 0.3 equiv) at room teroperatore. The esulting maixtare was stirred for 2 h
at 60°C uoder nitrogen atmosphere. The reaction was mousitored by LEMS. The reaction was
quenched with water (Sl at wom temperature. The resulting oixture was extracted with cthyl
acetate (E1OAC) (3 x 20mL). The combined organic layers were washed with bane (15 mL) and dried
over anhydrous Na, 30, After filtration, the filtrate was concentrated under reduced pressure. The
residoc was puritied by reversed-phase {lash chromatography with the following conditions: columa,
{18 silica gel; mobile phase, acetomirile in water, 15% to 40% gradient in 20 min; detector, UV
220/254 nm. This resulted in 1-(2-chloro-6-methoxy-4-methylphenyl}-N-[(38)-3,5-dimethyloxolan-3-
yijpyrido{3. 4-djpyvridazin-4-amine (40.4 mg, 26% vield). LCMS, ESI: RT=0.73 min, m/z =399.0
(MEHT 'H NMR (300 MHz, DMSO-ds) § 9.84 (d, 7 = 1.0 Hz, 1H), 8.84(d, / = 5.6 Hz, 1H), 8.00 (d,
J=59Hz 1H), 714 - 7.03 (m, 3H), 4.93 (q,/ =6.9Hz, 1H), 432 - 4.13 (ra, 1H), 3.87-3.72 (m,
1H), 364 (d, J=10Hz 3H), 244 (5, 3H), 239 -2.21 {m, 1H), 2.08 - 1.86 (m, 1H), 1.36 (s, 3H),
1.26 (s, 3H). Stercochemistry was arbitrarly assigned.

{86231 Srep 6. Toto a 8l vial was added {-(2-chloro-6-methoxy-4-methvipheayh-MN-{(35)-5,5-
dimethyloxolan-3-yHpyrido [3,4-d]jpyndazin-4-amine (80 mg, 0.20 mmel, 1 equiv), dimethyl
formamide (DMF} {1 mL) and (ethylsulfany]isodinm (168,69 mg, 2.01 mmol, 10 equiv) at room
teraperature. The resulting mixture was stirred for 2 hoat 120°C. The reaction was monitored by
LCMS. The resaling muxtore was filicred, the filter cake was washed with DMF (dmb). After
filiration, the filtrate was concentrated under reduced pressure. The filirate was purified by Prep-
HPLC with the following conditions (2#SHIMADZU (HPLC-01)): Column, XBridge Prep Phenyl
OBD Column, 19*250 mm, Spm; mobile phase, water (10 mmol/L NHHCO:) and acetonitrile (30%
up to 40% in 10 min); Detector, UV 220/254 nm, to provide Compound 268% (20 mg, 20% vield).
LCMS, BST RT=0 85 min, m/z =385.0 [M+HT"; 'H NMR (400 MHz, Methanol-dg & 9.82 s, 1H),
893 (s, 1H), 7.38(d, /=54 Hz, 1H), 697 (5, 1H), 6.81 (s, 1H}, 497 (4, /=62 Hz, 1H), 445-4.30
(o, 1H), 406 -390 (m, IH}, 252 -243(m, 1H), 240 (5, 3H), 216 -2.06 (m, TH), 146, /=24
Hz, 3H), 1.36 (s, 3H).

Example 12. Biclegical Activity of the Compounds of the Present Disclosure
(8624} The biclogical activity of the compounds of the present disclosure was determined utilizing

the assay described herein

Human whole blood —~ NLRP3
[6625] Heparin Hihium coated tubes were used to collect blood from volunteers. Blood samples were
distributed on 96 well plates using 90 ul per well. Prinung was performed by adding 5 ul of LPS

(026:86; Sigma L-2654) at a final concentration of 1 pg/ml for 4.5 hours in a humidified incabator
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with 37 °C, 5 % CO2. Thirty nunutes prioy to NLRP3 activation, 3 il of a 26X compound solution or
vehicle (2% DMSO) was added to cach well and plates were incubated on a shaker (450 pm) ina
bumidified rocubator with 37 °C, 5 % CO2. Activation was then performed by addiog 3.3 ulofa 31X
ATP solution per well. At the end of the 30 minutes stinwlation, the plates were centrifuged (800 g,
10 min, roor temperatore) and the plasma from ecach well was frozen at -80 °C. IL-1p levels inthe
sapernatant were analyzed using a mesoscale discovery assay (MSD KI131TUK) according o the
manafachiers’ instructions. Hurman whole blood was drawn from healthy volunteers after obtaining

wirttten informed consent.

Brain levels (kp and kpu.u) — NLRP3

[8628] The in vive total brain to plasma ratio was assessed in CD1 mice after oral administration of
the compound. Blood was collected at several timepoints up to 24h, and transferred into plastic micro
centrifuge tubes with EDTA-K 2 as anticoagulant. Blood samples were centrifuged at 4000g for 5
minuies at 4°C to obtain plasma, then immediately frozen and stored at -75+15°C prior to analysis.
Aramals were terminally anaesthotized with a rising concentration of CO2 gas at about 1 minute. At
selected timepoints, whole brains were removed from the skull, vinsed incold PBS to wmove blcod,
dried with clean gauze, then frozen 1o liguid nitrogen and kept at -75+15°C before analysis. At the
tirae of analysis, beain samples were bomogenized with PBS by tissue weight (g) to PBS voluoe (ul.)
ratin 1:3. Plasma and brain drug levels were quantified by LL/MS/MS on a AB Sciex Triple Quad
5500+ instrument, after separation on a HALQ 160A ES-CI8, 2. 7um 2. 1x50mun coluran.
Quantitation was performed using a calibration curve prepared in blank plasma or blank brain
homogenate. The software WinNoanlin (Phoenix™} was ased for pharmacokinetic analysis from the
concentrations versus tine data, including the AUCr and AUCue. The Kp ratio (total brain
concentration over total plasma concentrationy was calcalated as (AUCp) M AUt

[8627] The unbound brain exposure was assessed as Kpuw, which is the free brain/free plasma
concerntration ratio (Copd/Cup). The Cond/Cap ratios were obtained from in vive total brain to plasma
1108 (Crosy/ Cronp) BY using in vitre detormined Fupe and Fop.

6628 Plasma protein binding and brain homogenate protein binding were mweasured by equilibrium
dialysis in a HTDialysis plate. The dialysis membrancs were soaked in ultrapure water for 60 minuies
to sepatate strips, then in 20% ethanol for 20 nunutes, finally 1o dialysis buffer for 20 minutes. The
dialysis set up was asserabled according to the mamnufacturet’s instruction. Each cell received 150 yl.
of plasma or brain homogenate spiked with 1 oM of compound, and dialyzed against an equal
volume of dialysis buffer (PBS). The dialysis plate was sealed and incubated in an incobator at 37°C
with 5% CO2 at 100 rpm for 6 hours. At the end of 1ncubation, compound concentration was
measured in both chambers by LC-MS/MS on a Triple GuadTM 5300 from AB Inc after separation
ona X8eclect Hss T3 2.5 (2.1 230 mm) column. Free fraction (Fu) was calculated as (Peak Area Ratio

buffer chamber / Peak Area Ratio plasma chamber).
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[6629) Kp.. was calculated as (AUC i ¥ Fuped/ (AU o x Fopl).

Activity data

{8638 Table D assigos cach compound a code for potency in the human whole blood (BWEB) NLRP3
Assay: A or B, According to the code, A represents an ICs value < 1.0 M, B ropresends an ICs
value >1.0 uM. The corresponding raw activily data is also incladed.

{8631} The below table also assigns each compound a code for kp and kpwu values: A or B.
According {0 the code, A represents a value of >0.3 and B represents a value of < 0.3, The kp values
were calculated by measuring whole brain drag levels over 24h (AUC) in mice dosed at 20 mpk PO,
and dividing by plasma AUC. The kpu,u was then caleulated upon correcting this kp value with
mouse plasma protein binding and mouse brain homogenates binding. A Kpuu value >0.3 is bramn
penetrant, and Kpu,u value less than or equal to 0.3 is not brain penetrant. N.D. = not determined. The

corresponding raw kp and kpu,u data is also incladed.

Table D. Activity Bata
Cop, # hWB I HWE ICse kp kp R u kpu,n
i* A .G A 0,90 A .31
1B B {8 NI N.D. N.D. NI
2 A .10 B 0.24 A 2.2
3% A .19 A (.58 A 2.2
iB* B i NN N N.D. NIV
4% A 0.60 A 0.81 A 0.89
4B* B 3.7 N.D. N3, N N.D.
3 A 0.22 A 0.44 A 0.94
58 A 0.21 NI N.D, N.D. NI
6* A 0.43 A (.66 A 2.3
OB* 8 1.26 N.D. N.D, N, N.D.
g# A 1,26 A 0.40 A (1.63
9R* A 0.061 B 0.24 A 0.52
JO¥ J5] 1.4 A (.35 A 0.51
10B* B 7.9 N.D. N.D. N.D. N.I.
P1* B .4 A 0.96 A .3
1iB* 3 16 ND. N.D. N3, N.ID.
p2¥ A 0.82 A (.33 A 1.3
12B* B 32 NI, N.D. N.D. NI
13%* A 0.22 A 0.60 A 0.77
{38* J5] 8.8 N.D. N, N N.D.
14%* A 0.51 A 0.64 A 0.33
14B* B 3.6 NI N.D. N.D. NI
§5¥ 3 1.2 A (.83 A 2.2
1SB* 8 i8S N.D. N.D, NI N.D.
1o* B 1.8 A .48 A (.59
1oR* B 12 N.D. N.D. N.ID. N.D.
}7E A 0.33 A (.69 A 3.9
178* B 2.4 N.D. N.D. N.D. N.I.
18A¥ B i3 A 0.73 A (.30
§8* A 0.89 A (.68 A 0.47
I8 8 1.2 N.D. N.D, NI N.D.
18D* B 62 NI, N.D. N.D. NI
F9* B .4 A 1.4 A 0.81
foB* J5] 3.2 N.D. N, N N.D.
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Table D, Activity Data
Cmp. # BWE ICs BWE s kp kp kpu.s kpun
20* A 0.89 A 0.61 A 0.46
208% B 3.4 N.D. N.D. ND. N.D.
21% A .46 A $.30 A 0.76
2iB* B 2.3 ND. N.D. N.D. N.D.
22% A 0.96 A 1.3 A 0.34
228%* B 59 N.D. N.D. ND. N.I.
23% A 012 B 0.24 A (.33
23B* N.I. M.D. B 0.28 B 0.09
24% A 0.33 B (.05 NI, N.D.
243* N.D. NI N.D. NI N.D. NI
25A% A 0,58 A 1.1 B 0.1
2583% A 0.85 ND. N.D. NI, N.ID.
25C* B 1.4 A 0.65 B 0.099
25D3% B 1.2 A 1.0 B (.20
26* A 0.90 B 0.10 B 0.17
2653* B 1.3 N.D. N.D, NI, N.D.
7*
Comparative A 0.80 R .13 B 0.135
Example 1
8
Comparative A 0.20 B 0.18 B 0.11
Example 2

Comparative Fxamples

186321 The compounds described in the present disclosure are useful for the treatment of NLRP3
proteins ~mediated discases and/or disorders and aw structurally related to compounds previously
disclosed in US Patent Application No. 17/528,928 as inbubitors of the same NLRP3 proteins. The
brain lovels of these active pharmaceutical ingredients, however, were vnexpected, and hence not
contemplated in the US 17/528.928 application. Thus, the unanticipated ability of the instant
compounds 1%, 2% 3% 4% 5 and 6 to penetrate the brain blood barrier constituices a novel invention,
[8633§ Furthermore, as shown in the above Table D, i is not obvious that inlubitors of NLPR3
proteins described in US Application No. 17/328,928 exhibit this unpredicted activity. The selected
NLFR3 inhibitors of the instant disclosure were found to exhubit more potent brain-penctrant
properties in a head-to-head conmparison with compounds of the USSN 17/328 928 application simifar
i NLPR3 inhibitory activily in the blood as illustrated in Table D. By way of a clearer illustration in
the above Table, Compounds 1%, 2, 3%, 4%, 5, and 6 of the prosent disclosure exhibit unexpected “A”
brain levels compared to Compound 7% (Comparative Example 1, Conpound 8% of USSN
17/528,928) and Compound 8 {Comparative Example 2, Compound 96 of USSN 17/528,928), cach
of which exhibit “B” brain levels and are not brain penetrant, thereby making the compounds of the
instant application mwore available to treatment of NLPR3-mediated CNS diseases.

{8634} 1t has alse been further discovered that the solubility of compounds of Foonula () may be
improved by replacing an R halogen moiety, such as a chloro group, with an C-Cs atkyl or C:-C
alkoxy group (wherein alkyl or alk~ is independently substituted with 0, 1, 2, or 3 halogen atoms)

while still maintaining a Kpuwu of greater than 0.3, See, e g, below Table E. Compare, for example,
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the solubility in phosphate buffered solution (PBS, pH 7.4) of Comparative Example 3 (Compound
105 of USSN 17/328.928) having a chioro R’ moiety, to Compounds 9%, ¢B*, and 5: both
Coempound 9* and Compound SB* result in a 7-fold imcrease in solubility moving from a chlor R®
mwoiety to an -OCHF, R® moiety; Compound 5 results in a 27-fold increase in solubility moving from
a chioro R molety to an -CH; R® moiety; and each of which mainiaing good brain penetrance.
Incorporating a non-hydrogen group mela to the R® moiety of Compound 5, such as with Compoeund
23* (meta-fluoro motety), Compound 26* (meta-chloro moiety), and Componand 24* (meta-CHs
group) results in a forther increase in solubility . compare Compound 21% (a 37-fold increase),
Compound 26% (a 42-fold increase), and Compound 24% (3 43-fold increase) to Comparative
Example 3. Compounds which are not brain penetrant bt with improved properties, such as

solubility, may be useful in the treatment of systemic (non-CNS) NLPR3-mediated diseases.

Tabie E.

Compound kp kepuu Solubility (PBS, pH 7.4} uM

) A 04} A 043 PBS (pH 7.4): 6.7 uM
(R)~3~chioro-2-(4~((5,5-
dimethyitetrahydrofiran-3-
vhamine)pyride[3 4 -djpyridazin-1-
yhphenol
Comparative Example 3
{Compound 105 of USSN 17/528,928)

H

{7-fold increase)

A (()40) A !\U(‘?) PBS (pH 7.4): 45 uM
{7-fold increase)

A (()44) A (9.94) PBS ng 7.4)] 180 uM
{27-fold increase)

Componnd 3
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Table E,

Compound kp kpu,u Solubility (PBS, pH 7.4 aM

B (0.36) A {076} PBS (pH 7.4): 256 uM

{37-fold increase)

B (G.‘iﬂ\l BO1N PBS ng 7.4)] 280 uM
) ! (42-fold increase)

B (0.05) N, PBS (pH 7.4): 290 uM
{43-~fold increase)

Componnd 24%

EQUIVALENTS
[85635] The details of oxe or more emboduments of the disclosure are set forth in the accompanying
description above. Althongh any methods and materials sumilar or equivalent o those described
herein can be used in the practice or testing of the present disclosure, the desired methods and
materials are herein described. Other features, objects, and advantages of the disclosure will be
apparent from the description and from the clatms. In the specification and the appended claims, the
singular forms include plural referents unless the context clearly dictates otherwise. Unless defined
otherwise, all techmical and scientific terms used herein have the same meaning as commaondy
understood by one of ordinary skill in the art fo which this disclosure belongs. All patents and
publications cited 1o this specification are tncorporated by refercnce.
[8636] The foregoing description has been presented ondy for the purposes of Husixation and 15 oot

intended to limi the disclosure to the precise form disclesed, but by the claims appended hereto.
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CLAIMS

What is claimed:

1 A compound of Formula (I

(b,

or a pharmacewtically acceptable sali, solvate, clathrate, hydrate, stercoisomer, tautomer, isotopically
labeled compound, or prodrug thereof, wherein:

A is a 5~ to 8-membered monocyclic heterocycloalkyl, wherein the heterocveloalkyl
comprises at least one O ring atom;

Rl is balogen, C1-Ce alkyl, or (-Cs atkoxy;

R? is halogen or C,-Cs alkyl

or R and R?, together with the atoms to which they are attached, form a 3- to 4-membered
catbocyclic ning;

R? is -OH, halogen, C1-Cs alkyl, or C1-Ce alkoxy;

Xis H, -OH, halogen, -NF,, -NH{C-Cs alkyD), ~N(C1-Ce alky i), or Ci-Cs atkyl; and

RYis H, C-Ce alkvl, or “C{O)C1-Cs alkyl); and

pisOori,

wherein cach instance of alloyl, alk-~, or carbocyclic is independently substituted with 0, 1, 2, or

3 halogen atoms, and

(R%), ne
h1 /'4 ’\‘{/ z >g
when R® is 1, then is not
2. The compound of claim 1, or a pharmaceutically acceptable salt, sobvate, clathrate,

hydrate, sterecisomer, tautomer, isctopically labeled compound, or prodrug thereof, wherein

A 15 a 5-membered monocvelic heterocveloalkyvl comprising one O ring atom.
B, 7 o S foe)

~

3. The compound of claim 1 or claim 2, or a pharmaceutically acceptable salt, solvate,
clathrate, hvdrate, stereoisomer, tautomer, isotopically labeled compound, or prodrug thoreof,

wherein A s a 6-membered monocychc heteroeycloalkyl comprsing one O ring atom.

4, The compound of any one of claims 1-3, or a pharmaceutically acceptable salt,
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solvate, clathrate, hvdrate, stercoisomer, tautomer, 1sotopically labeled compound, or prodrug

thereof, wherein pis 1.

5. ¢ compound of any one of claims 1-4, or a pharmaceutically acceptable salt,
solvate, clathrate, hydrate, stereoisomer, tautomer, isotopically labeled compound, or prodrug

thereof, wherein pis 1 RUis C-Cs alkyl or C5-Ce alkoxy; and B? is C1-Cs alkyl.

6. The compound of any one of claims 1-5, or a pharmaceutically acceptable salt,
solvate, clathrate, hvdrate, stercoisomer, tautomer, isctopically labeled compound, or prodrug

thereof, wherein R’ is not balogen.

7. The compound of any ong of claims 1-6, or a pharmaceutically acceptable salt,
solvate, clathrate, hydrate, stercotsomer, tautomer, isotopically labeled compound, or prodrug

thereof, wherein R is C5-Cs alkyl or Ci-Cs alkoxy.

8. The compound of any one of claims 1-5, or a pharmaceutically acceptable salt,
solvate, clathrate, hvdrate, stercoisomer, tautomer, isotopically labeled compound, or prodrug

thereof, wherein RY is CL methyl, -CFs, -CHF,, or -OCHF,.

9. The compound of any one of claims 1-%, or a pharmaceutically acceptable salt,
solvate, clathrate, hydrate, stercoisomer, tautomer, isotopically labeled compound, or prodrug

: - . 4 -
thereof, wherein R¥ is H.

10 The compound of any one of claims -9, or a pharmaceutically acceptable salt, solvate,
clathrate, hydrate, stereoisomer, tautormer, isclopically [abeled cornpound, or prodmug thereof, wherein

XisHorkF.

1t The compound of any one of the preceding claims, wherein the compound is of Formula (E-a)
or (E-b):
B2 H

\\\N

"),

or a pharmaceutically acceptable salt, solvate, clathrate, hvdrate, stereoisomer, tautomer,
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wsotopically labeled compound, or prodrug thergof.

i2. The compound of any one of the preceding claims, wherein the compound is of Formula (8-
a}, (T-b}, (Hi-¢}, (-d), (H-¢}, or (T
R H RTH

So8

fa 3
R *arp,

or a pharmaceutically acceptable salt, solvate, clathrate, hyvdrate, stercotsomer, tautomer,

" (I1-e), or
isotopically labeled compound, or prodrug thereof,

i3 The compound of agy one of the preceding claims, wherein the compound is of Fornwia (18-
a), (KE-by, or (fFE-¢):

H
2
R&WN\TNW OR*
1/D-'€’iﬁfi L /g
BAS:

3
{(11l-b), or

or a pharmaceutically acceptable salt, solvate, clathrate, hvdrate, stereoisomer, tautomer,
isotopically labeled compouand, or prodrug thereof, wherein:
m s an integer from O 1o 2; and

i is an integer from 1 to 2.
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14, The compound of any one of the preceding claims, wherein the compound is of Formula (311-

¢}, (Hi-e), or (BHE-):

N IN\‘N OR* ®p
1
-*(“gn t\]r P ] S « R
5 I /:}—\ 3 ,/L\_ .
SR ipa), ~ * (il or

X
R a-n.

or g pharmaceutically acceptable salt, solvate, clathrate, hydrate, sterecisomer, tautomer,
isotopically labeled compound, or prodrug thereof, wherein:
m is an integer from 0 to 2; and

1 is an mteger from 110 2.

15, The compound of any one of the preceding claims, wherein the compound is of Formsula JV-

a}, (IV-B), or FV-¢):

3
R aveb), or

or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, sterecisomer, tautomer,

isotopically labeled compound, or prodrug thereof.

i6. The compound of agy one of the preceding claims, wherein the compound is of Fornula (V-

aty, (FV-h1}, or (IV-c1):
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" {(IV-b1), or

or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, stercoisomer, tantomer,

isotopicaily labeled compound, or prodrug thereof.

17 The compound of any one of claims 1-13, wherein the compound is of Fornmla (V-a), (V-b),

(V-¢), (V-2"}, (V-b") or (V-¢*):

R E‘j' \&/m
o A
No#

Rz H
E A‘N NQN
Rt[’ i
QO r -
N7

1

o SRE
(V-b"). or (V=¢7),
or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, stereoisomer, tautomer,

isotopically labeled compound, or prodrug thereof,

18 The compound of any one of claims 1-13, wherein the compound is of Formula (Vi-a), (VI-b),

(Vi-ch, (Vid), (Vi) (VE), (VI-g), or (VI-BY
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2
R v,

3
{Vi-h),
or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, stercoisomer, tautomer,

isotopically tabeled compound, or prodrug thereof,

9. The compound of claim 1 of the formuela:

1A

N cl

S~chloro-2-{(4-{(4 4-dimethyltctrahydrofuran-3-yhamino pyade|3.4-djpyridamin- 1 -
vhphenol;
M
Sy
o

3A '

N N
S~chloro-2~(4-((3,3-dimethyhetrahy dro-2H -pyran-4-v Damino)pyride{ 3, 4-djpyridazin-
T-vphenol

N N

i
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S-chloro-2-(4~{(2,2-dimethyhctrabydro-2H-pyran-4-vDamino)pyrde{3,4-djpyridazin-
-viyphenol;
H

N N
>Q TSN oH
mand o =! \

2-{4~({5,5-duncthyltcteaby drofuran-3-yDamino)pyrido|3 4-djpyvridazin-1 -y -5~
methy lphenol;
H
v AN ?’N\\N OH
! |
\b'”" r P : ":\\\_I

9A d b
~F FNOCHF,
S-{(difluoromcthoxy)-2-(4-((5, 5-dimethy lictralydrofuran-3-vhamino ypyrido{3 4-

dipyridazin-1-ylphenol;

H
Q/\YN i N\\g\; Ok
i i P
104 o~ rEJ/ 7o
- -

2-{4-({6,6-dimethyltetrabydeo-2Hopyran-3-y Damino ypyvrido| 3. 4-dipyridazin- 1 -y D-5-
methyviphenol;

No N
sae!
~F & CF,

2-(4-{(2.2-dimmethvltetrahy dro-2H-pyan-4-vDamino)pyride| 3, 4-djpyridazin-1-yHh-5-
(triffuorcmethyhphenol;
e

6-(4-((5.5-dimethyltetrahy drofuran-3-vhamino ypyrido|3,4-djpvadazia-1-y -2~
flunro-3-methyviphenol;

P
N M
ﬁQ/ NN oH
»E E ’/
e 2

2-(4-{(3.3-dimmethvltetrahy dro-2H-pyan-4-vDamino)pyride| 3, 4-djpyridazin-1-yHh-5-
methyphenol;

WN Nen o o

& o

14A ~ ;o
N

2-(4-4(2,2-dimethyltetrabydro-2H-pyran-4 -y Daminopyrdo 3. 4-djpyridazin- 1 -vh-5-
methyiphenol;
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i5A
OE,
2-(4-{(3,3-dimethyltctraby dro-2 Hepyran-4-y Damino ypyridof 3 .4-djpyridazin- 1y 1)-5-
guﬁiucmmeﬁiy Dphenol;
H
xSl
~7
16A

CFyH
S«{diflucromethy)-2-(4~((2,2-dimethyltcteaby deo-2H-pyran-4-yDarsiooypyridof3 4-
dipvridazin-1-vliphenol;

H

N N,
=N OH

ﬁ% |
T = S
17A 7 7
= S NCFH

S<(diflporomethy D-2-(4-((3, 3-dimethy Ietrabydro-2H-pyran-4-y Damino jpyridof 3,4~
dipy nd&nn I-viiphenol;

)

S-chloro-2-{4-{{3-methy fietraby dro-2H-pyran-4-yDamino)pyndo{3 4-dlpyndazin-1-
yhpheaol:
H

19A g\{

|
SEFNeE,

2-(4-{(4-oxaspiro{2 4iheptan-6-vyhaminojpyrdo[3.4-djpyvndazin-1-yh-5-
(triffuorcmethyhphenol;
H

20A
CFH
S-{(difluororethvl)-2-(4-((5,6-dimethylictrahydro-2 H-pyran-3-vhanunopyridof3,4-
dipy ridazin~1 -yiphenol;
21A Lv\

\// F M\
2-(4-((3.5-dimethy Hetrahy drofuran-3-vDhamino)pyrido{3 4-dlpyndazin-1-vH-3-
fluoro-5-methy Iphenol;
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H

CEXLT
- E L N
= FNCE,

2-(4-((2 . 2-direthy Hetrahy drofuran-3-vDhamino)pyrido[3 4-dlpy ndazin-1-vH-5-
{trifluoromethy Dphenol;
or a pharmaceutically acceptable salt or isotopically labeled compound thereof.

20, The compound of claim 1 being:

1

®-5-chioro-2-(4-((4. 4-dimethy ltetrahvdrofuran-3-vHamino jpyado{3,4-djpyrdazin-1-
viphenol;
H

iB
Cl
{8)-3-chloro-2-(4-({4,4-dimethy ltetrahydrofuran-3-vDamino jpyrido{ 3, 4 -djpyridazin-
1-yphenol;
3p*
{R)-5-chloro-2-(4-((3,3-dimethy ltetrahydro-2H-pyran-4-yamino)pyridoe{3,4-
dipyridazin-1-yhphencl
-~
el
3%
(8)-5-chloro-2-(4-((3.3-dimethy lietrahvdro-2H-py ran-4-vamino)pyridof 3,4~
dipvridazin-i-vlphenol;
H
N_ N
i \T <N OH
S
4%

Cl
{83-5-chloro-2-(4~((2.2~dimethy ltetrahy dro-2H-pyran-4-y1)amino)pyrido} 3 4~
dipyridazin-t-yjphenol;
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4B*

Cl
{R)-5-chloro-2-(4-((2,2-dimethy ltetrahydro-2H-pyran-4-yamino)pyridoe{3,4-
dipyridazin-1-yhphencl
H
{R)-2-{(4~((5,5-dimethylictrahydrofuran-3-yhamino)pyride| 3. 4-djpyridazin-1-v)-3-
methylphenol;
5B

{83-2-(4-((5,5-dimethyltetrahydrofuran-3-yDamino )pyrido | 3, 4-dpyridazin-1-y1}-5-
methyiphenol;

Dyt on
O ’
=
i NFNGOHE,

(R)-5«(diflacromethoxy)-2~(4-((5, S~<hmgthy ltetrahy drofuran-3-vHamino ypyrido{3,
d]py ﬁd&zin- I-yphenol;

" | [\](j \\/\OCHF

(S¥-5-{diffooromethoxy -2-(4-{(5.5-dimethyltetrahydrofuran-3-vhamino ypyaidof3,4-
dipvridazin-i-vlphenol;
H

10%
{(R)-2-{4~((6,6-dimethylictraby deo-2H-pyran-3-yhamioo)ypyridof 3. 4-djpyridazin- i~
yh-S-methylphenol;
4
OH
J0R* e
o

(R)-2-(4-({6,0~dimethyltctrahydro-2H-pyran-3-y Daminoypyrido|3,4-djpyridazin-1-
vh-5-methylphenol;
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No N
XS S8
NG N
e '\{15)@\
T FNGF,

{(8)-2-(4-((2,2-dimethyitetrabydro-2H-pyran-4-y haminoypyridol 3 4-dlpyridazin-1-
yvh-3-(tniflacronethyphenol;

1B+
\T»N\TNeN OH
-~ _’; E E I’.ZI
12%* ﬂ/A\f// i =
@ Lz

(F3-0~(4~((5,5~chmethyltetrahy drofuran-3-v Daninojypyrido{3, 4-djpyridazin-1-y1)-2-
fluoro-3-methylphenol;

NN
N (e T
>€\J El/ F
128 g/\j/ e
N £

(S§3-6-(4-((3,5~-dimethvlictrahvdrofuran-3-vhaminopvado {3 4-dipyrdazin-1-y1)-2-
flaore-3-methyipherol;

138

{R)-2-{4~({3,3-dimethylictmabydw-2H-pyran-4-yhaminopyride|3.4-djpyridazin- 1 -
yh-5-methvlpbenol;

H
g E l¢N Ok

A P
~F N

{8)-2-{(4-((3,3-dimethyltetrahydro~2H-pyran-4-vaminopyrido} 3,4-djpyvridazin-1-
vi-S-methylphenol;

14R*

(R)-2-(4-((2,2~dimethyltetrahydro-2H-pyran-4~yDaminoypyrido|3,4-djpyridazin-1-
vi-5~-methylphenol;

152



WO 2023/183943 PCT/US2023/064967

No N
Ao(\,» N OM
E L
(4% ~ !\]
~F

(S3-2-(4-{(2 2-dimecthy lictrahvdro-2H-pyran-d-vhaminojpyrdof 3.4-djpyvndazin-1-
vh-3-methyiphenol;

H
:“/ N N
15+ B
FNCF,
(8)-2-{4~((3,3~dimethyitetrabydro-2H-pyran-4-yhamino}pyridoej 3, 4-djpyrnidazin-1-
yii-3-(iriftluoromethylphenol;
158% ,
FeE,
{R)-2-(4~((3.3-dimethy ltetrahy dro-2H-pyran-4-yDamino)pyrido|3,4-djpyridazin-1-
vh-53-(triflaoromethyphenol;
H
OH
X
16B* |)\L
FNCFH
(F-5-{diftuoromethy}3-2-(4-{(2,2-dimethyltctrahy dro-2 H-py ran-4 -
vhaminojpyridof3,4-djpyndazin-1-yhphenol;
H
16*
CFoH
(8)-S-(diftocromethy -2-{4~((2,2-dimethyitetrabydro-2H-pyran-4-
yhariooypyridof3.4-dlpyridazin-1-vliphenol;
/
17
CF,H
{8)-S-(difluoromethy 13-2-(4-((3,3~dimethy ltictrahy dro-2H-pyran-4-
yhamino)pyvrdol3,4-dipvadazin-1-yhphonol,
H
h )
~
178 5

GF,H
(F-5-{diftuoromethy}3-2-(4-{ (3, 3-dimethyltctrabydro-2 H-pyran-4-
vhaminojpyridof3,4-djpyndazin-1-yhphenol;
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i8*

18D

jop*

19%

20B*
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OH
L
el

3-chloro-2-(4-({(35.4R)-3-methyitetrabydro-2H-pyran-4-y Gaminopyrido[3 .4~

dipyridazin-1-yhphencl

:H
Ok
| \1
N

5-chlow-2-(4-({(3R AR)-3~-methyltetahydro-2 H-pyran-4-vhamino ypyado| 3,4~

dipvridazin-i-yhphenol;

XL
A

5~chloro-2-(4-(((3R 48)-3~methyltctrahydro-2 H-pyran-4-v Damino)pyrido] 3.4~

dipyridazin-t-yjphenol;

N

S-chloro-2-(4-(({38,48)-3~methylictrabydro-2H-pyran-4-vDamino)pyndo|3 4-

dipyridazin-1-yDphenol;
H

N OH

J\i
FNCE,

(§3-2-{4-({(4-oxaspiro{2 4 theptan-6-vhaminoypvado|3 4-dipyadazin-1-y)-5-
(triftuorcmeethyhphencl;

(R)-2-(4-((4~oxaspiro| 2 4iheptan~-6-vhamino)pyride|3.4-djpyridazin-1-v1)-5-

(rifluoromethyhphenol;
H

. CFH

(R)-5-{diflporomethy )2 -(4~((6,0-dimethyletrahydro-2 H-pyran-3-
ylaminoypyridol3,4-dipyridazin-1-yhphenol;

OH

~F
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20%
CFH
(8)-S«(diflacromethy -2 -(4-((6,0-dimethy ltetraby dro-2H-pyran-3-
yhaminoypyridof3.4-dipyvridazin-1-yhphenol;
H
N_ N
B
21% !
~F
2-{4-{((R)-5.5-dimethyltetrahy drofucan-3-vhaminoypyridof 3 4-djpvddazin-1-yH-3-
fhioro-S-methylphenol;
21B*
2~{4-({{8}-5,5~dimethy ketrahydrofuran-3-vhamnojpyrido {3 4-dipyridazin-1-y1}-3~
fluoro-3-methyiphenol;
{8)-2-(4-((2.2-dimethy etrahy drofuran-3-yhaminopy ndo {3 4-djpyndazin-1-y1)-5-
{trftuoromethyDphenol;
H
22%

(R)3-2-(4-((2,2-dimethyltetrahy drofuran-3 -yhaming pyrido[ 3, 4-djpvadazin-1-y -5~
(triftuorcmeethyhphencl;
or a pharmaccutically acceptable salt or isotopically labeled corapound thereof.

21 A compound of the formula:

e

Ny

A <
V\/

S-{diftuoromethy1)-2-4~(2~{methoxy-d3 }-2-methylpropyhaminepyrido]3,4-
dipynidazin-1-vDphenol;
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6A

2-(4-{({4-raethylmorpholin-2-vhmethy Damino ypyndo[3 . 4-dipyridazin-{ -y -3~
(triffucromethylphenol;
or a pharmaccutically acceptable salt or isotopicaily labeled compound thereof

22. The compound of claim 1 of the formula:

24%

2-{4-({((R)-5.5~dimethyltetrahy drofuran-3-vyDaminoypynde{3,4-
dipyridazin-i-v1)-3,5-dimethyipbenod;

24B*

2-(4-{({3)-5 S~dimethylictrahydrofuran-3-vDamino pyrido{ 3,4~
dipvridazin-1~yD-3,5-dimcthyiphenol;

N
’ﬁx E SN OH
Oy Jﬁ\
254 N P

A~chloro~-2-(4-(((2R 4R)-2-methyltetrahy dro-2H-pyran-4-~
vhaminoypyridof3 . 4-djpyridazin-1-vhphenol;

OH
| X
25B* e
S-chloro-2~(4-({(25,45)-2-methyletrabhydro-2H-pyran-4-
yvhariooypyridof3.4-dlpyridazin-1-vliphenol;
NN
\l/j 1 N OH
M . /;J\ SN
25C* ?J\;é e

5-chlow-2~(4-({(25 4R)}-2~methyltetrahydro-2H-pyran-4-
yhariooypyridof3.4-djpyridazin-1-vhphenol;
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H i
”’"@}Nﬁ‘?{ Oh
AL
25D - Ay

S~chioro-2-{(4~(({ZR, 4 S)-2-methyltctrahydro-2H-pyran-4-
vhaminoypyridof3 . 4-djpyridazin-1-vhphenol;

26%

3~chioro-2-(4-(({(F)-53,5~dimethy ltctrahy drofuran-3-yamino ypyrido} 3,4+
dipyndazin-1-vh-S-methylphenol;

H

A‘N\T/NQN Ok
A
‘ NG SN

268 I 0]
~F N
3-chloro-2~{4~({{8}-5,5-dimcthy ltictrahy drofuran-3 -y Damino jpyridof3,4-
dipyridazin-i~-yH-5-methviphenol;
or a pharmaccutically acceptable salt or tsotopically labeled compound thereof.

NN
>g' /\QN o
!{J\«’?‘ Fe

23, The compound of claim 1, wherein the compound is not ,0ra
pharmaceutically acceptable salt, solvate, clathrate, hydrate, stercoisomer, tantomer, isotopically

labeled compound, or prodimg thereof,

24. The compound of claim 1, wherein the compmmd is not:
? IV/J\/L\
A

S-chloro-2~-{4~({4,4~dimethy ltctrahy drofuran-3-y I}amum)pyﬁd{){B A-dlpyridazin-
-ylphenol;

P
N \//;)

3-chloro-2-(4-((3,3-dimethy ltetraby dro-2H-pyran-4-y Damino ypyrido[3,4-
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dipvridazin-1-vlphenol;

4A

Cl
S-chloro-2-(4-{(2. ’»’—dimethvhetmhydm 2H-pyran-d-ylamine)pyrido{3,4-
dipynd um— -yhphenol; or

N N
;‘Sg\r' SN O
o P
3A i E/j\\
\.«/ SgF

2-{4-{(5,5-dimethyltetrahydrofuran-3-vDamino)pyrido}3,4-djpyridazin-1-vi-5-
methyipbenol,
or a pharmaccutically acceptable salt or isotopicaily labeled compound thereof

25, The compound of any one of claims 1-21, 23 and 24, wherein the compound has a Kpu.u greater
than 0.3
26. The compound of any one of claims 1-21, 23, or 24, wherein the compound has a Kpuu

greater than 0.3 to about 10,

27. A pharmaceutical composition comprising the compound of any one of claims 1-26, ora
pharmaccutically acceptable salt, sclvate, clathrate, hydrate, stercoisonier, tautoner, isotopically

labeled corapound, or prodrug thereof, and one or mere pharmaceutically acceptable carders.

25 A method of modulating NERP3, the method corprising admimstenng to the subject a
compound of any one of claims 1-26, or a pharmaceutically acceptable salt, solvate, clathrate, hydrate,
sterecisomer, tantomer, 1sotopically labeled compound, or prodrug thereof, or a pharmacceutical

composition of claim 27.

29. A method of treating or preventing a disease or disorder, the method comprising
administering 10 the subject a compound of any one of claims 1-26, or a pharmaceutically acceptable
salt, solvate, clathrate, hydrate, stercoisomer, tautomer, isotopically labeled compound, or prodiug

thereof, or a pharmaceutical composition of claim 27
30 The compeound of any one of claims 1-26, or a pharmaceutically acceptable salt, solvate,

clathrate, hydrate, sterooisomes, tautomey, isciopically labeled compound, or prodrug thercof, or a

pharmaceutical composition of clatm 27, for use in treating or preventing a discase or disorder.
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31 Use of the componnd of any one of claims 1-26, or a pharmaceutically acceptable salt,
solvate, clathrate, hyvdrate, stereoisomer, tautomer, isotopically labeled compound, or prodmg thereof,

in the mamufacture of a medicament, for the treatment or prevention of a discase or disorder,

32 Use of the compound of any one of claims 1-26, or a pharmaceutically acceptable salt,
solvate. clathrate, hydrate. stercoisomer, ttomer, isotopically labeled compound, or prodrug thereof,

for the treatment or prevention of a disease or disorder.

33. The method, compounnd, or use of any one of claims 29-32, wherein the disease or disorder is

an NLRP3-related disease or disorder.

34. The method, compound, or use of any one of claims 28-33, wherein the subject 1s 3 human.

35. The method, compound, or use of any one of claims 29-34, whercin the discase or disorder is
inflanumation, an auto~inwune disease, a cancer, an infection, a discasce or disorder of the central
nervous system, a metabolic discase, a cardiovascular disease, a respiratory disease, a kidoey discase,
a hver discase, an ocular disease, a skin discase, a Ivraphatic discase, a rheumatic disease, a

psvcheological discase, graft versus host discase, aliodynia, or an NLRP3-related disease.
36. The method, compound, or use of claim 35, wherein the discase or disorder of the cendral
nervous system is Parkinsor’s disease, Alzheimer’s disease, traumatic brain inpury, spinal cord njory,

amyotrophic lateral sclerasis, or moltiple sclerosis.

37 The method, compound, or use of ¢laim 35, wherein the kidney disease is an acute kidney

disease, a chronic kidney disease, or a mre kidney disease.

38, The method, compound, or nse of claim 35, wherein the skin discase is psoriasis, lidradenitis

suppurativa (HS), or atopic dermatitis,

39 The method, compound, or use of claim 35, whercin the rheumatic discase is

dermatomyositis, Stidl's disease, or juvemie idiopathic arthritis,

40, The method, compaound, or use of claim 35, wherein the NLRP3-related disease is in a subject

that has been determined to carry a germline or somatic gon-silent mutation in NLRP3.

41. The method, compounnd, or use of claim 40, wherein the NLRP3-related disease is in a subject

that has been determined to carry a germbine or somatic gon-stlent mutation in NLRP3 1s crvopyrin-
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associated autoinflammatory syndrome.
42. The method, compound, or use of claioy 41, wherein the crvopyrig-associated

autoimflammatory syndrome s famdial cold avtornflamumatory syndrome, Muckle-Wells syndeome, or

neonatal coset roultisysten ioflanunatory diseasc.
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