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PYRIDO-3,4-d]PYRIDAZINE AMINE DERIVATIVES USEFUL AS NLRP3 

DERIVATIVES 

RELATEDAPPLICATIONS 

[0001] This application claims priority to U.S. Non-Provisional Application 17/704,983, filed March 

25, 2022, U.S. Provisional Application 63/420,930, filed October:31,2022, and U.S. Provisional 

ApplicationNo. 63/443,874, filed February 7, 2023 the entire contents of each of whichare 

incorporated herein by reference.  

FIELD OF DISCLOSURE 

[00021 The present disclosure is directed to inhibitors of NLR family pyrin domain containing 3 

(NLRP3) proteins.The inhibitors described herein are useful in the treatment of diseases and 

disorders associated with the modulation of NLRP3 proteins. In particular, the invention is concerned 

with compounds and pharmaceutical compositions inhibiting NLRP3, methods of treating diseases 

and disordersassociated with NLRP3 using said compounds and pharmaceutical compositions, and 

methods of synthesizing said compounds and compositions.  

BACKGROUND 

[0003] nnate immune responses are mediated by different types of receptors termed pattern

recognition receptors (PRRs). PRRs recognize the presence of pathogen-associated molecular patterns 

(PAMPs) and damage-associated molecular patterns (DAMPs). Once engaged these receptors trigger 

the activation of downstream inflanmnatory pathwavs that will help resolve injury. However, in many 

instances this activation can be uncontrolled and leads to disease.  

[00041 The inflanmnasomes represent a class of PRRs that are crucial components of the innate 

immune response. Activation of the inflammasomes trigger a cascade of events that releases IL-13, 

IL-18, and promotes an inflammatory form of cell death called pyroptosis induced by the activation of 

Gasdennin. Pyroptosis is a unique form of inflammatory cell death that leads to the release of not only 

cytokines but also other intracellular components that promote a broader immune response both of the 

innateand acquired immune system. Thus, inflammasome activation is a major regulatory of the 

inflammatory cascade.  

[00051 NLRP3 is the most characterized inflamnimasome and has been shown to be critical ininnate 

inutunity and inflammatory responses. While several other NLR complexes, such as NLRC4, are 

activated under very specific circumstances. NLRP3 can be activated by numerous stimuli and should 

be seen as a sensor of intracellular homeostatic imbalance. Therefore, its precise functioning is 

essential. In addition to playing a role in host immune defense, dysregulation of NLRP3 has been 

linked to the pathogenesis of many inflanatory disorders. These include genetic diseases such as 
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cryopyrin-associated periodic syndromes (CAPS) which is caused by gain-of-function mutations in 

the NLRP3 geneas wellas many prevalent neurologic andsystemic diseases. Importantly, NLRP3 

byperactivation has been demonstrated pre-clinically to play a critical role ina plethora of 

inflammatory and degenerative diseases including, NASH. atherosclerosis and other cardiovascular 

diseases, Alzheimer's disease, Parkinson's disease, diabetes, gout, and numerous other 

autoinflanniatorv diseases. Thus, there is an unmet need inthe field to develop small moleculesfor 

modulatingNLRIP3 activity to treat various diseases and disorders.  

SUMMARY 

[00061 In one aspect, the present disclosure provides, taer ala, a compound of Fonnula (I): 

R - N N 4 

At-X 

R kF-(I), 

or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, stereoisomer, tautomer, isotopically 

labeled compound, or prodrug thereof, wherein: 

A is a 5- to 8-membered monocyclic heterocycloalkyl, wherein the heterocycloalkyl 

comprises at least one 0 ring atom; 

R'is halogen, C-C alkyl, or C-C6 alkoxy; 

R2 is halogen or C-C6 alkyl; 

or R' and R2, together with the atoms to which they are attached, form a 3- or 4-mnembered 

carbocyclic ing; 

3 is -OH, halogen, CC alkyl, or C C6 alkoxy: 

X is H, -OH, halogen, -NH2, -NH(C-C alkyl), -N(C-C6 alkyi)2, or CiC ailkvl; and 

R' is H, C1 -C 6 alkyl, or -C(O)(C-Calkyl); and 

p is 0 or 1, 

wherein each instance of alkyl, alt-, or carbocyclic is independently substituted with 0, 1 2, or 3 

(FR 2) 

R1 A 
halogen atoms, and when R3 is Cl, then is not 

N N OH 

[00071 In sortie embodiments, the compound of Formula (I) is not CI.  

[00081 In some embodiments, the compound has a Kpu,u of > 0.3.  

[00091 Inanother aspect, the present disclosure provides, interalia, suitable compounds selected 

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

stereoisomers, or tautomers thereof.  
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[0010] In anotheraspect, the present disclosure provides, interalia, suitable compounds selected 

from: 

(R)-5-chloro-2-(4-((4,4-dimethyltetrahyvdrofuran-3-yi)amino)prido[3,4-djpyridazin-

yl)phenol; 

5-(difluoromethyl)-2-(4-((2-(methoxy-d3)-2-mnethylpropyl)amino)pyrido[3,4-d]pyridazin

l-vi)phenol; 

(R)-5-chloro-2-(4-((3,3-dimethyltetrahydro-2H-pyran-4-yi)aiino)pyrido[3,4-dpyridazin

I-yl)phenol; 

(S)-5-choro-2-(4-((22-dimethyletrahy dro-2H-py ran-4-yl)amuino)pyrido[3,4-djpy ridazin

1-yi)phenoi; 

(R)-2-(4-((5.,5-diiethyltetrahydrofuran-3-yl)amino)pyrido[3,4-d]pyridazin-l-vl)-5

nethylphenol; and 

(S)-2-(4-(((4-methylmorphoin-2-yi)methyl)amino)pyrido[3,4-d]pyridazin-1-l)-5

(trifluoromethyl)phenol 

and pharmaceutically acceptable salts, solvates, clathrates, hydrates, stereolsomers, or 

tautomers thereof 

[00111 Anotheraspect of the disclosure relates to pharmaceutical compositions comprising (R)-5

chloro-2-(4-((4,4-dimethyltetrahydrofuran-3-vl)amino)pyrido[3,4-djpy ridazin-I-yl)phenol or a 

pharmaceutically acceptable salt thereof, and a pharnaceutically acceptable diluent or carrier.  

[00121 Another aspect ofthe disclosure relates to pharnaceutical compositions comprising 5

(difluoronethyl)-2-(4-((2-(tethoxy-d3)-2-methlipropyl)amino)pyrido[3,4-d]pyridazin-1-I-vl)phenol or 

a pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable diluent or carrier, 

[00131 Another aspect of the disclosure relates to phannaceutical compositions comprising(R)-5

chloro-2-(4-((3,3-dimethyltetrahydro-2H-pyran-4-yl)amino)pyrido[3,4-djpyridazin-1-yl)phenol or a 

pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable diluent or carrier.  

[00141 Another aspect of the disclosure relates to pharmacutical compositions (S)-5-chloro-2-(4

((2,2-dimethlvtetrahvdro-2H-pyran-4-yl)amio)pyrido[3,4-dpvridazin-i-yl)phenolor a 

pharmaceuticallyacceptable saltthereofandapharmaceutically acceptablecdiluentorecarrier.  

[0015J Anotheraspect ofthe disclosure relates to pharmaceutical compositions comprising (R)-2-(4

((5,5-dimethlvtetrahvdrofuan-3-vl)amino)pyrido[3,4-dpyridazin-1-yl)-.5-methlphenoi or a 

pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable diluent or carrier.  

[00161 Another aspect ofthe disclosure relates to pharmaceutical compositions comprising (S)-2-(4

(((4-methylmorpholin-2-yl)methyl)amino)pyrido[3.4-dpyidazin-1-vi)-5-(trifluoromethyl)phenol or a 

pharnaceutically acceptable salt thereof, and a pharmaceutically acceptable diluent or carrier.  

[00171 In some aspects, the present disclosure provides compounds obtainable by, or obtained by,a 

method for preparing a compound as described herein (e.g., a method comprising one or more steps 
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described in Schemes 1and 2).  

[00181 In some aspects, the present disclosure provides pharmaceutical compositions comprising a 

compound of the present disclosure, or a pharmaceutically acceptable salt thereof, and a 

phanuaceutically acceptable diluent or carrier.  

[00191 In some aspects, the present disclosure provides an intermediate as described herein, being 

suitable for use in a method for preparing a compound as described herein (e.g., the intermediate is 

selected from the intermediates described in Examples 1-11).  

[0020] In sortie aspects, the present disclosure provides a method of treating or preventing a disease 

or disorder disclosed herein in a subject in need thereof, comprising administering to the subject a 

therapeutically effective amount of a compound of the present disclosure or a pharmaceutically 

acceptable salt thereof, or a pharmaceutical composition of the present disclosure.  

[00211 In sonic aspects, the present disclosure provides ai ethod of treating a disease or disorder 

disclosed herein ina subject in need thereof, comprising administering to the subjecta therapeutically 

effective amount of a compound of the present disclosure or a pharmaceutically acceptable salt 

thereof, ora pharmaceutical composition of the present disclosure.  

[0022] In some aspects, the present disclosure provides a compound of the present disclosure or a 

pharmaceutically acceptable salt thereof for use in treating orpreventing a disease or disorder 

disclosed herein.  

[0023] In some aspects, the present disclosure provides a compound of the present disclosure or a 

phamaceutically acceptable salt thereof for use in treating a disease or disorder disclosed here.  

[00241 In some aspects, the present disclosure provides use of a compound of the present disclosure 

or a pharmaceutically acceptable salt thereof in the manufacture of a medicament for treating or 

preventing a disease or disorder disclosed herein.  

[00251 In some aspects, the present disclosure provides ise of a compound of the present disclosure 

or a pharmaceutically acceptable salt thereof in the manufacture of a medicament for treating a 

disease or disorder disclosed herein.  

[00261 In some aspects, the present disclosure provides a method of treating or preventing an 

NLRP3-related disease or disorderselected from Parkinson's disease, Alzheimer's disease, multiple 

sclerosis, refractory epilepsy, stroke, ALS, headache/pain, and traumatic brain injury. The method 

comprises administering to the subject at least one therapeutically effective amount of the compound 

disclosed herein.  

[0027 In some embodiments, the disease ordisorderis inflammation, an auto-immune disease, a 

cancer, ar infection, a disease or disorder of the central nervous system, a metabolic disease, a 

cardiovascular disease, a respiratory disease, a kidney disease, a liver disease, an ocular disease, a 

skin disease, a lymphatic disease, a rheunmatic disease, a psychological disease, graft versus host 

disease, allodynia, or an NLRP3-related disease in a subject that has been determined to carry 

gerniline or somatic non-silent mutation in NLRP3.  
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[00281 In some embodiments, the disease or disorder of the central nervous system is Parkinson's 

disease, Alzheimer's disease, traumatic brain injury, spinal cord injury, amyotrophic lateral sclerosis, 

or multiple sclerosis.  

10029I In some embodiments, the kidney disease is an acute kidney disease, a chronic kidney 

disease, ora rare kidney disease.  

[0030] In sortie embodiments, the skin disease is psoriasis, fidradenitis suppurativa (HS), or atopic 

dermatitis.  

[0031] In sortie embodiments, the rheumatic disease is dermatonyositis, Still's disease, orjuvenile 

idiopathic arthritis.  

[00321 In some embodiments, the NLRP3-related disease in a subject that has been determined to 

carry a gemiline or sornatic non-silent mutation in NLRP3 is cryopyrin-associated autoinflamniatory 

syndrome.  

[00331 In some embodiments, the cryopyrin-associated autoinflanmatry syndrome is familial cold 

autoinflammatory syndrome, Muckle-Wells syndrome, or neonatal onset multisystem inflammatory 

disease.  

[00341 in some aspects, the present disclosure provides a method of preparing a compound of the 

present disclosure.  

[0035 in some aspects, the present disclosure providesa method of preparing a compound, 

comprising one or more steps described herein.  

[0036J Unless otherwise defined, all technical and scientific terms used herein have the same 

meaning as commonly understood by one of ordinary skill in the art to which this disclosure belongs.  

In the specification, the singular forms also include the plural unless the context clearly dictates 

otherwise. Although methods and materials similar or equivalent to those described herein can be 

used in the practice or testing of the present disclosure, suitable methods and materials are described 

below. All publications, patent applications, patents and other references mentioned herein are 

incorporated by reference, The references cited hereinare notadmitted to be prior art to the claimed 

invention, In the case of conflict, the present specification, including definitions, will control. In 

addition, the materials, methodsand examplesare illustrative onlyand are not intended to be limiting.  

In the case of conflict between the chemical structures and names of the compounds disclosed herein, 

the chemical structures will control.  

[0037] Other features and advantages of the disclosure will be apparent from the following detailed 

description and claims.  

DETAILED DESCRIPTION 

[00381 The present disclosure relates to phthalazine derivatives. pharmiaceuically acceptable salts, 

solvates, clathrates, hydrates, stereoisomers (e.g., single stereoisomers, mixtures of stereoisomers, or 

racemic mixtures of stereoisomers), tautomers, prodrugs, and isotopicaly labeled compounds thereof, 
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which may inhibit NLRP3 activity and are accordingly useful in methods of treatment of the human 

oranimal body. Certain compounds of this invention demonstrate surprisingand unexpected 

superiority with mgard to brain penetration. The present disclosure also relates to processes for the 

preparation of these compounds, to pharmaceutical compositions comprising them and to their use in 

the treatment of disorders in which NLRP3 is implicated, suchas inflammation, an auto-immune 

disease, a cancer, an infection, a disease or disorder of the central nervous system, a metabolic 

disease, a cardiovascular disease, a respiratory disease, a kidney disease, a liver disease, an ocular 

disease, a skin disease, a lymphatic disease, a rheumatic disease, a psychological disease, graft versus 

host disease, allodynia, or an NLRP3-related disease in a subject that has been determined to carny a 

gernline or somatic non-silent mutation in NLRP3.  

Definitions 

[00391 Unless otherwise stated, the following terms used in the specification andclaims have the 

following meanings set out below.  

00401 As usedhereini,"alkyl", "C,C2,C 3,C 4,C orC6 alkyl"or "C3 -C alkyl"isintendedto 

include C, C2, Cs, C4 , C5 or C6 straightchain (linear) saturated aliphatic hydrocarbon groups and C3, 

C4 , C5 or C branched saturated aliphatic hydrocarbon groups. For example, C]-C alkyl is intends to 

include C], C, C, C4, C, and C6 alkyl groups. Examples of alk i include, moieties having from one to 

six carbon atoms, such as, but not limited to. methyl, ethyl, n-propyl, I-propyl, n-butyl, s-butyl, 

t-butyl, n-pentyl, i-pentyl, or n-hexyl In some embodiments, a straight chain orbranched alkyl has six 

or fewer carbon atoms (e.g., C-C for straight chain. C-Cs for branched chain), and in another 

embodiment, a straight chain or branched alkyl has four or fewer carbon atoms.  

[0041J An alkyl group may be an "optionally substituted alkyl", which refers to an unsubstituted 

alkv or alkyIlhaving designated substituents replacing one or more hydrogen atoms on one or more 

carbons of the hydrocarbon backbone. Such substituents can include, for example, alkyl, alkenyl, 

alkynyl, halogen, hydroxyl, alkylcarbonyloxy, arylcarbonyloxy, alkoxycarbonyloxy, 

aryloxycarbonyloxy, carboxylate, alkylcarbonyl, arylcarbonyl, alkoxycarbonvl, aninocarbonyl, 

alkylaminocarbonyl, dialkylaminocarbonyl, alkylthiocarbonyl, alkoxyl, phosphate, phosphonato, 

phosphinato, amino (including alkylamino, dialkylamino, arylamino, diarylaminoand 

alkyiarylamino), acylamino (including alkycarbonylamino, arylcarbonylamino, carbamoyl and 

ureido), amidino, imino, sulfihydryl alkylthio, arylthio, thiocarboxylate, sulfates, alkylsulfinl, 

sulfonato, sulfamoyl, sulfonamido, nitro, trifluoromethyl, cyano, azido, heterocyclyl, alkylary, .oran 

aromatic or heteroaromatic moiety 

[0042] Other optionally substituted moieties (such as optionally substituted carbocyclic or 

heterocvcloalky) include both the unsubstituted moieties aid the moieties having one or more of the 

designated substituents. For example, substituted heterocycloalkyl includes those substituted with one 
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or more alkyl groups, such as 2,2,6,6-tetramethyl-piperidinyl and 2,2,6,6-tetramethyl-1,2,3,6

tetrahydropyridinyl 

[00431 As used herein, the term "alkenyl" includes unsaturated aliphatic groups analogous in length 

and possible substitution to the alkyls describedabove, but that contain at least one double bond. For 

exampletheterm "alkenyl" includes straightchain alkengylgroups (e.g., ethenylpropenyl. butenl, 

pentenyl, hexenyl, heptenyl, octenyl, nonenyl, decenyl), and branched alkenyl groups. In certain 

embodimets,astraight chainorbranchedalkeny Igroup has six or fewer carbon atoms in its 

backbone (e.g., C2-C 6 for straight chain, C-CA for branched chain). The ten "CrC6" includes alkenyl 

groups containing two to six carbon atoms. The term "CC6" includes alkenyl groups containing 

three to six carbon atoms.  

[00441 As used herein, the term"optionally substituted alkenyl" refers to unsubstituted alkenyl or 

alkenyl having designated substituents replacing one or more hydrogen atoms on one or more 

hydrocarbon backbone carbon atoms. Such substituents can include, for example, alkyl, alkenyl, 

alkynyl, halogen, hydroxyl, alkylcarbonyloxy, alcarbonloxyakoxycarbonyloxy, 

aryloxycarbonyloxy, carboxylate, alkylcarbonyl, arylcarbonyl, alkoxycarbonyl, aminocarbonyl, 

alkylaminocarbonyl, dialkylamtinocarbonl, alkylthiocarbonyl, alkoxyl, phosphate, phosphonato, 

phosphinato, amino (including alkylamino, dialkylamino, arylamino, diarylamino and 

alkylarylamino), acylamino (including alkylcarbonylamino, arylcarbonylamino, carbamoyl and 

ureido), amidino, imino, sulfbydryl, alkylthio, arylthio, thiocarboxylate., sulfates, alkylsufinyl, 

sulfonato, sulfamoyl, sulfonamido, nitro, trifluoromethyl, cyano, heterocyclyl, aikylaryl, or an 

aromatic or heteroaromatic moiety.  

[0045J As usedherein.theterm "alkny"includes unsaturated aliphatic groups analogousin length 

and possible substitution to the alkyls described above, but which contain at least one triple bond. For 

example, "alkynyl" includes straight chain alkynyl groups (e.g., ethynyl, propynyl, butynyl, pentynyl, 

hexynyl, heptynyl, octynyl, nonynyl, decynyl), and branched alkynyl groups. In certain embodiments, 

a straight chain or branched alkynyl group has six or fewer carbon atoms in its backbone (e.g., C 2-C 

forstraightchain, C-Cs forbranched chain). The term "C2-C" includesalkynyl groups containing 

two to six carbonatoms. The term "C- includes alkynyl groups containing three to six carbon 

atoms. As used herein,"C 2 -C alkerylen linker" or "C 2 -C6 alkynylene linked 'is intended to include 

C2, Cs C4, C5 or C chain (linear or branched) divalent unsaturated aliphatic hydrocarbon groups. For 

example, C2 -Ce alkenylene linker is intended to include C2 , C 3, C4,C and C alkenylene linker 

groups.  

[0046] As used herein, the ten "optionally substituted alkynyi" refers to unsubstituted alkynyl or 

alknyl havingdesignatedsubstituents replacingoneor more hydrogen atoms onone oruore 

hydrocarbon backbone carbon atoms. Such substituents can include, for example, alkyl, alkenyl, 

alkynyl, halogen, hydroxyl, alkycarbonyloxy, aryicarbonyloxy, alkoxycarbonyloxy, 

aryloxycarbonyloxy, carboxylate, alkylcarbonyl, arylcarbonyl, alkoxy carbonyl, aminocarbonyl, 
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alkyianminocarbonyldialkylaminocarbonyl, alkylthiocarboinyl alkoxyl, phosphate, phosphonato, 

phosphinato, amino (includingalkylamino. dialkylamino, arylamino, diarylamino and 

alkylarylamino), acylamino (including alkycarbonylamino. arylcarbonylamino, carbamov and 

ureido), amidino, imino. sulfhydryl, alkylthio, aylthio, thiocarboxvlate, sulfates, alkylsulfiryl, 

sulfonato, sulfamoyl, sulfonamido. nitro, trifluoromethyL cyao, azido, heterocyclyv, alkvlary, .or an 

aromatic or heteroaromatic moiety.  

[00471 Other optionally substituted moieties (such as optionally substituted cycloalkyl, 

heterocycloalkyl, ayl, or heteroaryl) include both the unsubstituted moieties and the moieties having 

one or more of the designated substituents. For example, substituted heterocycloalkyl includes those 

substituted with one or more alkyl groups, such as 2,2,6,6-tetramethyl-piperidini and 2,26,6

tetramethvl-1,2,3,6-tetrahvdropyridinvl.  

[00481 As used herein, the term"cyano" refers to a nitrile radical (e.g., -CN).  

[00491 As used herein, the term "cycloalkyl" or"carbocyclic" or "carbocyclyl" refers toa saturated 

or partially unsaturated hydrocarbon monocyclicor polycycic (e.g. fused, bridged, or spiro rings) 

system having 3 to 30 carbonatoms (e.g., C3 -C 1 2 , CCo, or CCs). Examples of cycloalkyl include, 

but are not limited to, cyclopropyl, cyclobutyl. cyclopenty, cyclohexyl, cycloheptyl, cyclooctyl, 

Cyclopentenyl Cycloh nucloheptenyl,1,2,3,4-tetrahdronaphthalen andadamantyi.  

[0050] As used herin, the term "heterocycloalkyl" refers to a saturated or partially unsaturated 3-8 

membered monocyclic, 7-12 membered bicyclic (fused, bridged, or spiro rings), or 11-14 membered 

tricyclic ring system (fused, bridged, or spiro rings) having one or more ring heteroatoms (such as 0.  

N, S, P, or Se), e.g. 1 or 1-2 or 1-3 or 1-4 or 1-5 or 1-6 ring heteroatoums, ore.g., 1. 2, 3, 4, 5, or 6 

ring heteroatoms. independently selected from the group consisting of nitrogen, oxygen and sulfur, 

unless specified otherwise. Examples of heterocycloalkyl groups include, but are not limited to, 

piperidinyl, piperazinyl, pyrrolidinyl, dioxany, tetrahydrofuranyl, isoindolinyl, indolinyl, 

imidazolidinyl, pyrazolidinyl, oxazolidinyl, isoxazolidinyl, triazolidinyl, oxiranyl, azetidinyl, 

oxetaniyl, thietanyl, 1,2,3,6-tetrahvdropyridiny, tetrahydropyranyl, dihydropyranyl, pyranyl, 

morpholinyl, tetrahydrothiopyranyl, 1,4-diazepany], 1,4-oxazepanyl, 2-oxa-5

azabicyclo[2.2.11heptanyl, 2,5-diazabicyclo[2.2I.]hptavl, 2-oxa-6-azaspiro[3.3]heptanil, 2,6

diazaspiro[3.3]heptanyl, 1,4-dioxa-8-azaspiro[4.5]dccanI, 1,4-dioxaspiro[4.5]decanyl, I

oxaspiro[4.5]decanyl, I1-azaspiro[4.5]decanyl, 311-spiro[yhexane-1,'-isobenzofuran]-yl, 7'H

spiro[cyclohexane-1,5'-furo[3,4-b]pyridin]-yl, 'H-spiro[cyclohexane-1,1'-furo[3,4-c]pyridin]-yl, 3

azabicyclo[3,1.0]hexanyl, 3-azabicyclo[31.0]hexa-3-yl, 1,4,5,6-tetrahvdropyniolo[3,4-c]pyrazoyl, 

3,4,5,6,7,8-hexahydropyrido[4,3-d]pyrimidinyl, 4,5,6,7-tetrahydro-1H-Ipyrazolo[3.4-c]pyridinyil, 

5,6,7,8-tetrahydropyrido[4,-d]pyimidiny,2-azaspiro[3.3]heptanyl, 2-methyl-2

azaspiro[3.3]heptanyl, 2-azaspiro[3.5]nonanvl 2-methyl-2-azaspiro[3.5]nonanyl, 2

azaspiro[4.5]decanl]decan, 2-oxa-azaspiro[3.4]octanyl, 2-oxa

azaspiro[3.4]octan-6-yl, 5,6-dihydro-4H-cyclopenta[b]thiophenyl, and the like. In the case of 
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nmlticyclic heterocycloalkyl, only one of the rings in the heterocycloalkyl needs to be non-aromatic 

(e.g., 4,5,6,7-tetrahydrobenzo[c]isoxazolyl).  

[0051] As used herein, theterm "optionally substituted heterocycloalkyl' refers to unsubstituted 

heterocycloalkyl having designated substituents replacing one or more hydrogen atoms on one or 

more carbon or heteroatom. Such substitents can include, for example, alkyl, alkenvl, alkynyl, 

halogen, hydroxyl, alkycarbonyloxy, aryicarbonyloxy, alkoxycarbonvioxv, aryloxycarbonyloxy, 

carboxylate, alkyicarbonyl. aricarbonyl, alkoxycarbonyl, arninocarbonyl, alkylaminocarbonyl, 

dialkylaminocarbonyl, alkylthiocarbonyl, alkoxyl, phosphate, phosphonato, phosphinato, amino 

(including alkylamino, dialkylamino, arylamino, diarylamino and alkylarylamino), acylamino 

(including alkylcarbonylaminoaryicarbonylamino, carbamoyl and ureido). arnidino, imino, 

sulfhvdryl, alkylthio, arylthio, thiocarboxylate, sulfates, alkylsulfinyl, sulfonato, sulfamoyl, 

sulfonamido, nitro, trifluoromethyl, cyano, azido, heterocyclyl, alkylaryl, or an aromatic or 

heteroaromatic moiety.  

[00521 As used herein, the term "hydroxy" or "hvdroxyl" includes groups with an -OH or -0-.  

[00531 As used herein, the term "halo"or "halogen" refers to fluoro, chloro, bromo and iodo.  

[00541 The term "haloalkyl" or "haloalkoxyl" refers to an alkyl oralk- moiety of the alkoxyl 

substituted with one or more halogen atoms.  

[00551 As used herein, the term "alkoxy" or "alkoxyl" includes substitutedand unsubstituted alkyl 

groups covalently linked to an oxygen atom. Examples of alkoxy groups or alkoxyl radicals include, 

but are not limited to, methoxy, ethoxy, isopropyloxy, propoxy, butoxy and pentoxy groups.  

Examples of substituted alkoxy groups include halogenated alkoxy groups. The alkoxy groups can be 

substituted with groups such as alkenyl, alkynyl. halogen, hydroxyl, alklcarbonyloxy, 

arylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbonvloxy, carboxylate. alkycarbonyl, arycarbonyl, 

alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl, alkylthiocarbonyl 

alkoxyl, phosphate, phosphonato, phosphinato, amino (including alkylamino, dialkylamino, 

arylamino, diarylamino, and alkylarylamino), acyiamino (including alkylcarbonylamino, 

arylcarbonylamino, carbamoyl and ureido), amidino, imino, sulfhydryl, alkylthio, arythio, 

thiocarboxylate, sulfates, alkylsufinyl, sulfonato, sulfamoyl, sulfonamido, nitro,triloromethyl, 

cyanoazido, heterocyclylalkylaryl, oran aromatic or heteroaromatic moieties, Examples of halogen 

substituted alkoxv groups include, butare not limited to, fluoromethoxy, difiuoromethoxy, 

trifluoromethoxy, chloromethoxy, dichloromethoxy and trichloromethoxy.  

[0056] Unless otherwise specifically defined, the ten "aryl" refers to cyclic, aromatic hydrocarbon 

groups that have I to 3 aromatic rings, including monocyclic or bicyclic groups such as phenyl, 

biphenyl, or naphthyl. Where containing two aromatic rings (bicyclic, etc.), the aromatic rings of tie 

ary group may be joined at asinglepoint(e.g.biphenyl),tor fused (e.g..naphthl).The atyl group 

may be optionally substituted by one or more substituents, e.g, I to 5 substituents. at any point of 

attachment. Exemplary substituents include, but are not limited to., -H, -halogen, -O-(C-Co) alkyl, 
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(C-C6) alky, -O-(C2-C6) alkenyl, -O-(C2-C) alkynyl, (CrC6 )alkenyl, (C-rC)alkyniyl, -OH, 

OP(O)(OH)2, -OC(O)(C-C 6) alkyl, -C(O)(C-C6) alkyl, -OC(O)O(C-C6 ) alkyl, -NH 2, NH((C -C6 ) 

alkyl), N((C-C) alky)2, -S(O)2-(C!-C6) alkyl, -S(O)NH(C1-C) alkyl and -S(O)N((C-C 6 ) alkyl)2 .  

The substituents can themselves be optionally substituted. Furthermore, when containing two or more 

fused rings, the aryl groups herein defined may have a saturated or partially unsaturated ring fused 

with a fully unsaturated aromatic ring. Exinplary ring systems of these aryi groups include, but are 

not limited to, phenyl, biphenyl, naphthyl, anthracenyl, phenalenL, phenanthrenyl, indanyl, indenyl, 

tetrahydronaplithalenyl, ietrahy drobenzoannilenyl, 10,11-dihydro-5H-dibenzo[a,d][7]aniuleny1, and 

the like.  

[00571 Unless otherwise specifically defined, "heteroaryl" means a monovalent monocyclic or 

polycyclic aromatic radical of 5 to 24 ring atoms, containing one or more ring heteroatoms selected 

from N, 0, S, P., Se, or B, the remaining ring atoms being C. Heteroaryl as herein defined also means 

a bicyclic heteroaromatic group wherein the heteroatom is selected from N,, S. P, Se, or B.  

Heteroarvi as herein defined also means a tricyclic heteroaromatic group containing one or more ring 

heteroatoms selected from N, 0, S, P, Se, or B. The aromatic radical is optionally substituted 

independently with one or more substituents described herein. Examples include, but are not limited 

to, furyl, thienyl, pyrrolyL pyridyl, ipyrazolyl, pyrimidinyl, imidazolyl, isoxazoll, oxazolyl, 

oxadiazolyl, pyrazinyl, indolyl, thiophen-2-y. qninolinv, benzopyranyl, isothiazolyl, thiazolyl, 

thiadiazole, indazole, benzimidazolv, thieno[3.2-b]thiophene, triazolyl, triazinl, imidazo[1,2

b]pyrazolyl furo[2,3-cjpyridinvl, imidazo[1,2-a]pyridinyl, indazolyl,pyrolo[23cpyridinyi, 

pyrrolo[3,2-c]pyridinyl, pyrazolo[3,4-c]pyridinyl, thieno[3,2-cpyridinyl,hieno[2,3cipyridinyl 

thieno[2.3-b]pyridinyl, benzothiazolyl, indolyl, indolinyl, indolinonyl, dihydrobenzothiophenyl, 

dihydrobenzofuranyl, benzofuran, chromanyl, thiochromanyl,tetrahdroquinoinyl 

dihydrobenzothiazine, quinolinyl, isoquinolinyl, 1,6-naplithyridinyl, benzo[de]isoquinolinyl, 

pyrido[4,3-bI[1,6]naphthyridinyii, hieno[2,3-bjpyrazinyl, quinazolinyl, tetrazolo[15-a]pyridinyl, 

[I,2.,4]tiazolo[4.,3-apyridinvl., isoindolyl, pyrrolo[2,3-b]pyridinylpyrrolo[34-bpyridinyl, 

pyrrOlo[3,2-b]pyridinvi, imidazo[5,4-b]pyridinvl, pyrrolo[1,2-a]pyrimidinvL tetrahydro pyrrolo[1,2

ajpyrimidinyl, 3,4-dihydro-2H-1 pyrrolo[2,1-b1pyrimidine, dibenzo[b,d] thiophene, pyridin-2-one, 

furo[3,2-c]pyridinyl, furo[2,3-cjpyridinvL IH-pyrido[3,4-bj[14j thiazinyl, benzoxazoly, 

benzoisoxazolyl, furo[2,3-b]pyridinyl, benzothiophenyl, 1,5-naphthyridinyl, furo[3.2-b]pyridine, 

[1,2,4]triazolo[1,5-a]pyridinyl, benzo [1,2,3]triazolyl, i /idazo[1,2-a]pyrimiiinyil, [1,2,4]triazolo[4,3

bjpyridazinvl,benzo[c][1,2,5]thiadiazolylbenzo[c][1,2,5]oxadiazole, 13-dihydro-211

benzo[d]inidazol-2-one, 3,4-dihydro-2H-pyrazolo [1,5-b][l,2]oxazinyL, 4.5.6,7

tetrahydropyrazolo[1,5-al]pyridinyi, thiazolo[5,4-djthiazolyl, imidazo[2,1-b][1,3,4]thiadiazolyl, 

thieno[2,3-b]pyrrolyl, 311-indolyl, and derivatives thereof. Furthermore, wien containing 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 5-membered heteroaromatic ring 
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containing I to 3 heteroatoms selected from N, 0, S, P, Se, or B, ora 6-membered heteroaromatic 

ring containing I to 3 nitrogens, wherein the saturated or partially unsaturated ring includes 0 to 4 

heteroatoms selected from N, O, S, P, Se, or B, and. is optionally substituted with one or more oxo. In 

heteroaryl ring systems containingmore than two fused rings, a saturated or partially unsatuated ring 

ay further be fused with a saturated or partially unsaturated ring described here. Exemplary ring 

systems of these heteroaryl groups include, for example, indolinyl, indolinonyl, 

dihydrobenzothiophenyl, dihydrobenzofumrn, chromanyl, thiochromanyl, tetrahydroquinolinyl, 

dihydrobenzothiazine, 3,4-dihydro-1H-isoquinolinyl, 2,3-dihydrobenzofuranyl, benzofuranonyl, 

indolinyl, oxindolyl, indolyl, 1,6-dihdro-7H-pyrazolo[3,4-c]pyvidin-7-onyl, 7,8-dihydro-61H

pyrido[3,2-b]pyrrolizinyl, 8H-py rido[3,2-b]pyrrolizinII, 1,5,6,7-tetrahy drocyclopenta[bpyrazolo[4,3

e]pyridinyl, 7,8-dihydro-6H-pyrido[3,2-b]pyirlizine, pyrazolo[1,5-a]pyrimidin-7(4H)-only, 3,4

dihvdropyrazino[1,2-a]indol-1(2H)-onyl, 7-oxabicyclo[2.2.i]heptanyl, orbenzo[c][1,2oxaborol

1(3H)-olyl.  

[00581 The cycloalkyl, heterocycloalkyl, aryl, or heteroaryl ring can be substitutedat one or more 

ring positions (e.g., the ring-fonning carbon or heteroatom such as N) with such substituentsas 

described above, for example, alkyl, alkenyl, alkynyl, halogen, hydroxyl, alkoxy, alkylcarbouyloxy, 

arylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy, carboxylate alkyicarbonyl, 

alkylaminocarbonyl, aralkylaminocarbonyl, alkerylaminocarboyl, alkylcarbonyl, aylcarbonyl, 

aralkylcarbonyl, alkenyicatonvyL alkoxycarbonyl, aminocarbonyl, alkylthiocarbonyl, phosphate, 

phosphonato, phosphinato, amino (including alkylanino, dialkylamino, aiylamino, diarylamino and 

alkylarylamino), acylamino (including alkycarbonylamino, aryicarbonylamino, carbamoyl and 

ureido), amidino, imino, sulfhydryl, alkylthio, arylthio, thiocarboxylate, sulfates, alkylsufinyl, 

sulfonato, sulfamoyl, sulfonamido, nitro, tifluoromethyl, cyano. azido, heterocyclyl, alkylaryl, or an 

aromatic or heteroaromatic moiety. Aryl and heteroaryl groups can also be fused or bridged with 

alicyclic or heterocyclic rings, which are not aromatic so as to form a multicyclic system (e.g., 

tetralin, methylenedioxyphenyl such as benzo[d][I,3]dioxoe-5-yl).  

[0059] As used herein, the expressions "one or more of A, B, or C," "one or more A, B, or C," "one 

or more of A, B, and C," "one or more A, B, and C" "selected from the group consisting of A, B, and 

C", "selected from A, B, and C", and the like are used interchangeablyand all refer to a selection 

from a group consisting of A, B, and/or C, ic., one or more As, one or more Bs, one or more Cs, or 

any combination thereof, unless indicated otherwise.  

[0060] When a bond to a substituent is shown to cross a bond. connecting two atoms in a ring, then 

such substituer may be bonded to any atom in the ring. When a substituert is listed without 

indicating the atom via which such substituent is bonded to the rest of the compound of a given 

formula, then such substituent may be bonded via any atom in such forrnula. Combinations of 

substituents andor variables are permissible, but only if such combinations result in stable 

compounds.  
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[0061.1 When any variable(e.g., R) occurs more than one time in any constituent or formula for a 

compound, its definitionat each occurrence is independent of its definitionatevery other occurrence.  

Thus, for example, ifa group is shown to be substituted with 0-2 R moieties, then the group may 

optionally be substituted with up to two R moieties and R at each occurrence is selected 

independently from the definition of R. Also, combinations of substituents and/or variablesare 

permissible, but only if such combinations result in stable compounds.  

[00621 It is to be understood that the present disclosure provides methods for the synthesis of the 

compounds of any of the Formulae described herein. The present disclosure also provides detailed 

methods for the synthesis of various disclosed compounds of the present disclosure according to the 

following schemes as well as those shown in the Examples.  

[00631 It is to be understood that, throughout the description, where compositions are described as 

having, including, or comprising specific components, it is contemplated that compositions also 

consist essentially of, or consist of, the recited components. Similarly, where methods or processes are 

described as having, including, or comprising specific process steps, the processes also consist 

essentially of, or consist of, the recited processing steps. Further, it should be understood that the 

order of steps or order for performingcertain actions is immaterial so long as the invention remains 

operable. Moreover, two ormore steps or actions can be conducted simultaneously.  

[00641 It isto be understood thatthe syntheticprocesses of the disclosure cantolerate a wide variety 

of functional groups, therefore various substituted starting materials 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 certain instances to further convert the compound to a pharmaceutically acceptable salt 

thereof.  

[00651 It is to be understood that compounds of the present disclosure can be prepared in a variety of 

ways using conunercially available starting materials, compounds known in the literature, or from 

readily prepared intermediates, by employingstandard 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 herein. Standard synthetic 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 field. Although not limited to any one or seven sources, 

classic texts suchas Smith, M, B., March, J., March's Advanced Organic Chemistry: Reactions, 

Mechanisms, and Structure, 5th edition, John Wiley & Sons: New York, 2001 Greene, T.W, Wuts, 

PG. M., Protective Groups i Organic Synthesis, 3rd edition, John Wiley & Sons: New York 1999; 

R. Larock, Comprehensive Organic Tmnsformations, VCH Publishers (1989); L Fieser and M.  

Fieser, Fieser and Fieser's Reagents for Organic Synthesis, John Wiley and Sorts (1994); and L.  

Paquette, ed., Encyclopedia ofReagents for Organic Synthesis, John Wiley and Sorts (1995), 

incorporated by reference herein, are useful arid recognized reference textbooks oforganic synthesis 

known to those in the art 
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[00661 One of ordinary skill in the art will note that, during the reaction sequences and synthetic 

schemes described herein, the order of certain steps may be changed, such as the introduction and 

removalofprotectinggroups. One of ordinary skill in the art will recognise that certain groups may 

require protection from the reaction conditions via the use of protecting groups. Protecting groups 

may also be used to differentiate similar functional groups in molecules. A list of protecting groups 

and how to introduce and remove these groups can be found in Greene,T.W., Wats, P.G. M., 

Protective Groups in Organic Synthesis, 3rd edition, John Wiley & Sons: New York, 1999.  

[0067] It is to be understood that, unless 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 understood, unless otherwise stated, any description of a method of treatment 

or prevention includes use of the compounds to prepare a medicament to treat or prevent such 

condition. The treatment or prevention includes treatment or prevention of human or non-human 

animals including rodents and other disease models.  

[00681 It is to be understood that, unless otherwise stated,any description of a method of treatment 

includes use of the compounds to provide such treatment as is described herein. It is to be further 

understood, unless otherwise stated, any description of a method of treatment includes use of the 

compounds to prepare a medicament to treat such condition. The treatment includes treatment of 

human or non-human animals including rodents and other disease models. As used herein, the term 

"subject" is interchangeable with the term "subject in need thereof", both of which refer to a subject 

having a disease or having an increased risk of developinglthe disease. A "subject" includes a 

mamiral. The mammal canbe e.g., a human or appropriate non-human mammal, such as primate, 

mouse, rat, dog, cat, cow, horse, goat, camel, sheep or a pig. In one embodiment the maninal is a 

human. A subject in need thereof can be one who has been previously diagnosed or identified as 

having a disease or disorder disclosed herein. A subject in need thereof can also be one who is 

suffering from a disease or disorder disclosed herein. Alternatively, a subject in need thereofcan be 

one who hasan increased risk of developing such disease or disorder relative to the populationat 

large (i.e., a subject who is predisposed to developing such disorder relative to the population at 

large). A subject in need thereof can havea refractory or resistanta disease 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 may be resistant at start of treatment or may become resistant during 

treatment. In some embodiments, the subject in need thereof oceived and failed 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.  

[0069] As used herein, the ten "treating" or "treat" describes the management and care of a patient 

for the purpose of combating a disease. condition, or disorder and includes the administration of a 

compound of the present disclosure, ora phannaceutically acceptable salt, polymorph or solvate 

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 

animal model. It is to be appreciated that references to "treating" or "treatment" include the 

alleviation of established symptoms of a condition. "Treating"or "treatment" of a state, disorder or 

condition therefore includes: (1) preventingor delayingtheappearance ofclinicalsymptoms of the 

state, disorder or condition developing in a human that may be afflicted with or predisposed to the 

state, disorder or condition but does not yet experience or display clinical or subclinical symptoms of 

the state, disorder or condition, (2) inhibiting the state. disorder or condition, i.e., arresting, reducing 

or delaying the development of the disease or a relapse thereof (in case of maintenance treatment) or 

at least one clinical or subclinical symptom thereof, or (3) relieving or attenuating the disease, i.e., 

causing regression ofthe state, disorder or condition or at least one of its clinical or subclinical 

symptoms.  

[00701 Itis to be understoodthat acompound of the present disclosure, orapharmaceutically 

acceptable salt, polymorph or solvate thereof, can or may also be used to prevent a relevant disease, 

condition or disorder, or used to identify suitable candidates for such purposes.  

[00711 As usedherein,the term"preventing""prevent." or"protectingagainst" describes reducing 

oreliminating the onset ofthe symptoms orcomplications of such disease, condition or disorder.  

[00721 It is to be understood that one skilled in the art may refer to general reference texts for 

detailed descriptions of known techniques discussed herein or equivalent techniques. These texts 

include Ausubel et al., Current Protocols in Molecular Biology, John Wiley and Sons, Inc (2005); 

Sambrook et al., Molecular Cloning, A Laboratory Manual (3rd edition), Cold Spring Harbor Press, 

Cold Spring Harbor, New York (2000); Coligan et al., Current Protocols in Imnunology, John Wiley 

& Sons, N. Y.; Emai et al., Current Protocols in Pharnacology, John Wiley & Sons, N. Y.; Fingl et al., 

The Pharmacological Basis of Therapeutics (1975), Remington's Pharmaceutical Sciences, Mack 

Publishing Co., Easton, PA, 18th edition (1990). These texts can also be referred to in making or 

using an aspect of the disclosure.  

[00731 It is to be understood that the present disclosurealso provides pharmaceutical compositions 

comprising any compound described herein in combination with at least one pharmaceutically 

acceptable excipient or carrier.  

[00741 As used herein, the term "pharmaceutical composition" is a formulationcontaining the 

compounds of the present disclosure in a form suitable foradministration to a subject. In one 

embodiment, the pharmaceutical composition is in bulk or in unit dosage form. The unit dosage form 

is any of a variety of forms, including, for example, a capsule, an IV bag, a tablet, a single pump on an 

aerosol inhaler or a vial. The quantity of active ingredient (e.g., a formulation of the disclosed 

compound or salt, hydrate, solvate or isomer thereof) in a unit dose of composition is an effective 

amountandisvaried accordingto the particular treatment involved. One skilled in theartwill 

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 variety 
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of routes are contemplated, including oral, pulmonary, rectal, parenteral, transdermal, subcutaneous, 

intravenous, intramuscular, intraperitoneal, ihailational, buccal, sublingual, intrapleural, intrathecal, 

intranasal, and the like. Dosage forms for the topical or transderial administration of a compound of 

this disclosure include powders. spmys, ointments, pastes, creams, lotions, gels, solutions, patches and 

inhalants. In one embodiment, the active compound is mixed under sterile conditions with a 

phannaceutically acceptable carrier, and with any preservatives, buffers, or propellants that are 

required.  

[00751 As used herein, the term "pharmaceutically acceptable" refers to those compounds, anions, 

nations, materials, compositions, carriers, andlor dosage forns which are, within the scope of sound 

medicaljudgment, suitable for use in contact with the tissues of human beings and animals without 

excessive toxicity, irritation, allergic response, or other problem or complication, commensurate with 

a reasonable benefit/risk ratio.  

[00761 As used herein, the tern pharmaceuticaly acceptable excipient" means an excipient that is 

useful in preparinga phannaceutical composition that is generally safe, non-toxic and neither 

biologically nor otherwise undesirableand includes excipient that is acceptable for veterinary use as 

well as human phannaceutical use. A "pharmaceutically acceptable excipient" as used in the 

specification and claims includes both one and more than one such excipient.  

[0077] It is to be understood that phanacutical composition of the disclosure is fonnulated to be 

compatible with its intended route of administration. Examples of routes of administration include 

parenteral, e.g., intravenous, intradermual, subcutaneous, oral (e.g., ingestion), inhalation. transdermal 

(topical), and transmucosal administration. Solutions or suspensions used for panteral, intradermal, 

or subcutaneous application can include the following components: a sterile diluent such as water for 

injection. saline solution, fixed oils, polyethylene glycols, glycerine, propylene glycol or other 

synthetic solvents; antibacterial agents such as benzyl alcohol or methyl parabens; antioxidants such 

as ascorbic acid or sodium bisufite; chelating agents such as ethylenediaminetetraceticacid; buffers 

such asacetates, citrates or phosphates, and agents for the adjustment of tonicity suchas sodium 

chloride or dextrose, The pH can be adjusted with acids orbases, such as hydrochloric acid or sodium 

hydroxide. The parenteral preparation canbe enclosed inampoules, disposable syringes or multiple 

dose vials made of glass or plastic.  

[0078] Itistobetunderstood thatacompound orphamaceuticalcomposition ofthedisclosurecanbe 

administered to a subject in many of the well-known methods currently used for chemotherapeutic 

treatment. For example, a compound of the disclosure may be injected into the blood stream or body 

cavities or taken orally or applied through the skin with patches. The dose chosen should be sufficient 

to constitute effective treatment but not so high as to cause unacceptable side effects. The state of the 

disease condition (e.g., a disease or disorder disclosed herein) and the health of the patient should 

preferably be closely monitored during and for a reasonable period after treatment.  

[00791 As used herein, the term "therapeutically effective amount", refers to an amount of a 
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pharmaceuticalagent to treat, ameliorate, or prevent an identified disease or condition, or to exhibit a 

detectable therapeutic or inhibitory effect. The effect can be detected by any assay method known in 

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 

selected for administration. Therapeutically effective amounts for a given situation can be determined 

by routine experimentation that is within the skill and judginrt of the clinician.  

[0080] It is to be understood that, for any compound, he therapeutically effective amountcan be 

estimated initially either in cell culture assays, e.g., of neoplastic cells, or in animal models, usually 

rats, mice, rabbits, dogs, or pigs. The animals odel may also be used to determine the appropriate 

concentration range and route of administration. Such information can then be used to determine 

useful doses and routes for administration in humans. Therapeutic/prophylactic efficacy and toxicity 

may be determined by standard pharmaceutical procedures in cell cultures or experimental animals, 

e.g., ED 5o 0(the dose therapeutically effective in 50% of the population) and LD50 (the dose lethal to 

50% of the population). The dose ratio between toxic and therapeutic effects is the therapeutic index, 

and it can be expressedas the ratio, LDo/ED5 o. Phannaceutical compositions that exhibit large 

therapeutic indices are desired. The dosage nay vary within this range depending upon the dosage 

form employed, sensitivity of the patient, and the route of administration.  

[0081] Dosage and administration are adjusted to provide sufficient levels of the active agents) orto 

maintain the desired effect. Factors which may be taken into account include the severity of the 

disease state, general health of the subject, age, weight, and gender of the subject, diet, time and 

frequency of administration, dnrg combination(s), reaction sensitivities, and tolerance/response to 

therapy.  

[00821 The pharmaceutical compositions containing active compounds of the present disclosure may 

be manufactured in a manner that is generally known, e.g., by means of conventional mixing, 

dissolving, granulating, dragee-making, levigating, emulsifying, encapsulating, entrapping, or 

lyophilizing processes. Pharmaceutical compositions may be formulated in a conventional manner 

using one or more phamaceuticallyacceptablecarriers comprising excipients and/or auxiliaries that 

facilitate processing of the active compounds into preparations that can be used pharmaceutically. Of 

course, the appropriate formulation is dependent upon the route of administration chosen.  

[0083] Pharmaceutical compositions suitable for injectable use include sterile aqueous solutions 

(where xater soluble) or dispersions and sterile powders for the extemporaneous preparation of sterile 

injectable solutions or dispersion. For intravenous administration, suitable carriers include 

physiological saline, bacteriostatic water, Cremophor ELM (BASF, Parsippany, N.J.) or phosphate 

buffered saline (PBS). In all cases, the composition must be sterile and should be fluid to the extent 

that easy syringeability exists. It must 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 imedim containing, for example, water, ethanol, polyol (for 
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example, glycerol, propylene glycol, and liquid polyethylene glycol, and the like), nd suitable 

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 canbe achieved by various antibacterial and 

antifungal agents, for example, parabens, chliorobutanol, phenol, ascorbic acid., thimerosal, and the 

like. In many cases, it ill be preferable to include isotonic agents, for example, sugars, polyalcohols 

such as mannitol and sorbitol, and sodium chloride in the composition. Prolonged absorption of the 

injectable compositions can be brought about by including in the composition an agent which delays 

absorption, for example, aluminum monostearate aid gelatin.  

[00841 Sterile injectable solutions canbe prepared by incorporatingthe active compoundin the 

required amount in an appropriate solvent with one or a combination of ingredients enumerated 

above, as required, followed by filtered sterilization. Generally, dispersions are prepared by 

incorporating the active compound into a sterile vehicle that contains a basic dispersion medium and 

the required other ingredients from those enumerated 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 plus any additional desired ingredient from 

a previously sterile-filtered solution thereof, 

[00851 Oral compositions generally include an inert diluent oran edible pharmaceutically 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 

formi of tablets, troches, or capsules. Oral compositions can also be prepared using a fluid carrier for 

use as a mouthwash, wherein the compound in the fluid carrier is applied orally arid swished arid 

expectorated or swallowved. Pharmaceutically compatible binding agents, and/or adjuvant materials 

can be included as part of the composition. The tablets, pills, capsules, troches and the like can 

contain any ofthe following ingredients, or compounds 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, Primogel, or corn starch; a lubricant such as magnesium 

stearate or Sterotes;a glidant such as colloidal silicon dioxide; a sweeteningagent such as sucrose or 

saccharin; ora flavoringagent such as peppermint, methyl salicylate, ororange flavoring.  

[0086] For administration by inhalation, the compounds are deliverd in the form of an aerosol spray 

from pressured container or dispenser, which contains a suitable propellant, e.g.,a as such as carbon 

dioxide, or a nebulizer.  

[00871 Systemic administration can also be by transmucosal or transdernnal means. For transmuncosal 

or transdermal administration, penetrants appropriate to the barrier to be permeated are used in the 

formulation. Such penetraruts are generally known in the art, and include, for example, for 

transmucosal administration, detergents, bile salts, and fusidic acid derivatives. Transmucosail 

administration can be accomplished through the use ofrnasal sprays or suppositories. For transdermnal 
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administration, theactive compounds are formulated into ointments, salves, gels, or creams as 

generally known in the art.  

[00881 The active compounds can be prepared with pharmaceutically acceptable carriers that will 

protect the compound against rapid elimination from the body, such as a controlled release 

formulation, including implants and microencapsulated delivery systems. Biodegradable, 

biocompatible polymers can be used, such as ethylene vinyl acetate, polyanhydrides, polyglycolic 

acid, collagen, polvorthoesters, and polylactic acid. Methods for preparation of such formulations will 

be apparent to those skilled in the art. The materials can also be obtained commercially from Aza 

Corporation and Nova Pharmaceuticals, Inc. Liposoial suspensions (including liposomes targeted to 

infected cells with monoclonal antibodies to vinl antigens) can also be used as pharmaceutically 

acceptable carriers. These can be prepared according to methods known to those skilled in the art, for 

example, as described in U.S. Pat. No. 4,522,811.  

[00891 It is especially advantageous to formulate oral or parenteral compositions in dosage unit form 

for ease of administration and unifomity of dosage. Dosage unit form as used herein refers to 

physically discrete units suitedas unitary dosages for the subject to be treated; each unit containing a 

predetermined quantity of active compound calculated to produce the desired therapeutic effect in 

association with the required pharmaceutical carier. The specification for the dosage unit forms of the 

disclosure are dictated by and directly dependent on the unique characteristics of the active compound 

and the particular therapeutic effect to be achieved.  

[0090J In therapeutic applications, the dosages of the pharmaceutical compositions used in 

accordance with the disclosure vary depending on the agent, the age, weight, and clinical condition of 

the recipient patient, and the experience andjudgment of the clinician or practitioner administering 

the therapy, among other factors affecting the selected dosage. Generally, the close 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 

pharmaceutical agent is that which provides an objectively identifiable improvement as noted by the 

clinician or other qualified observer. Improvement in survival and growth indicates regression. As 

used herein, the term "dosage effective manner" refers to amount of an active compound to produce 

the desired biological effect in a subject or cell.  

[00911 It is to be understood that the pharmaceutical compositions can be included i a container., 

pack, or dispenser together with instructions for administration.  

[00921 It is to be understood that, for the compounds of the present disclosure being capable of 

further forming salts, all of these forms are also contemplated within the scope of the claimed 

disclosure.  

[00931 As used herein, the term "phannaceutically 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 salts thereof. Examples of pharmaceutically acceptable salts include, but are not limited to, 

mineral or organic acid salts of basic residues such as anines, alkali or organic salts of acidic residues 

such as carboxvlic acids, and the like. The pharmaceutically acceptable salts include the conventional 

non-toxic salts or the quaternary ammomum salts of the parent compound formed, for example, from 

non-toxic inorganic or organic acids. For example, such conventional non-toxic salts include, but are 

not limited to, those derived from inorganic and organic acids selected from 2-acetoxybenzoic, 2

hydroxyethane sulfonic, acetic, ascorbic, benzene sulfonfic, benzoic, bicarbonic, carbonic, citric, 

edetic, ethane disulfonic, 1,2-ethane sulfonic. fumaric, glucoheptonic, gluconic, glutamie, glycolic, 

glycollyarsanilic, hexyiresorcinic, hydrabamic, hydrobromic, hydrochloric, hydroiodic, 

hydroxymaleic, hydroxynaphthoic, isethionic, lactic, lactobioic, lauryl sulfoic, mnaleic, malic, 

mandelic, methane sulfonic, napsylic, nitric, oxalic, pamoic, pantothenic, phenylacetic, phosphoric, 

polygalacturonic, propionic, salicylic, stearic, subacetic, succinic, sulfamic., sulfanilic, sulfuric, tanmic, 

tartaric, toluene sulfonic, and the commonly occurring amine acids, e.g., glycine, alanine, 

phenylalanine, arginine, etc.  

[00941 In some embodiments, the pharmaceutically acceptable salt is a sodium salt, a potassium salt, 

a calcium salt, a magnesium salt, a diethylamine salt, a choline salt, a meglumine salt, a benzathine 

salt, a tromethamine salt, an ammonia salt, an arginine salt, or a lysine salt.  

[0095] Other examples of pharmaceutically acceptable salts include hexanoic acid, cyclopentane 

propionic acid, pyruvic acid, malonic acid, 3-(4-hvdroxybenzovl)benzoic acid, cirnamic acid, 4

chlorobenzenesulfonic acid, 2-naphthalenesulfonic acid, 4-toluenesulfonic acid, camphorsulfonic 

acid, 4-methlbicyclo-[2.2.2]-oct-2-ene--catboxylic acid, 3-phenylpropionic acid, trimethylacetic 

acid, tertiary butylacetic acid, muconic acid, and the like. The present disclosure also encompasses 

salts formed when a acidic proton present in the parent compound either is replaced by a metal ion, 

e.g., an alkali metal ion, an alkaline earth ion, or an aluminum ion; or coordinates with an organic 

base such as ethanolamine diethanolamine. triethanolamine, tromethamine, N-methylglucamine, and 

the like, In the salt form, it is understood that the ratio of the compound to the cation or anion of the 

salt can be 1:1, orany ratio other than I:1, e.g., 3:1, 2:1, 1:2, or 1:3.  

[00961 It is to be understood that all references to pharmaceutically acceptable salts include solvent 

addition forms (solvates) or crystal forms (polymorphs) as defined herein, of the same salt.  

[0097] The compounds, or phannaceutically acceptable salts thereof, are administered orally, 

nasally, transderaily, pulmonary, inhalationally, buccally, sublingually, intraperitonealy, 

subcutaneously, intramuscularly .intravenously, rectally, intrapleurally, intrathecally and parenterally.  

i one embodiment, the compound is administered orally. One skilled in the art will recognise the 

advantages of certain routes of administration.  

[00981 The dosage regimen utilizing the compounds is selected in accordance with a variety of 

factors including type, species, age, weight, sex and medical condition of the patient; the severity of 

the condition to be treated: the route of administration; the renal and hepatic function of the patient; 
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and the particular compound or salt thereof employed. An ordinarily skilled physician orveterinarian 

can readily determine and prescribe the effective amount of the drug required to prevent, counter, or 

arrest the progress of the condition. An ordinarily skilled physician or veterinarian can readily 

determine and prescribe the effective amount of the drug required to counter orarrest the progress of 

the condition.  

[00991 Techniques for formulation and administration of the disclosed compounds of the disclosure 

can be found in Remington: the Science and Practice of Phamiacy,19th edition, Mack Publishing Co., 

Easton, PA (1995). In an embodiment, the compounds described herein. and the phamiacutically 

acceptable salts thereof, are used in pharmaceutical preparations in combination with a 

pharmaceutically acceptable carrier or diluent. Suitable pharmaceutically acceptable carriers include 

inert solid fillers or diluents and sterile aqueous or organic solutions. The compounds will be present 

in such pharmaceutical compositions in amounts sufficient to provide the desired dosage amount in 

the range described herein.  

[01001 All percentagesand ratios used herein, unless otherwise indicated, are by weight. Other 

features and advantages of the present disclosure are apparent from the different examples. The 

providedexamples ilhistrate differentcomponents and methodology isefulin practicingthe present 

disclosure, The examples do not limit the claimed disclosure. Based on the present disclosure the 

skilled artisan can identify and employ other components and methodology useful for practicing the 

present disclosure.  

[01011 Inthesyntheticschemesdescribed herein, compounds maybedrawn with one particular 

configuration for simplicity. Such particular configumntions are riot to be construed as limitin the 

disclosure to one or another isomer, tautomer, regioisomer or stereoisomer, nor does it exclude 

mixtures of isomers, tautomers, regioisomers or stereoisomers however, it will be understood that a 

given isomer, tautomer, regioisomer or steroisomer may have a higher level ofactivity than another 

isomer, tautomner, regioisomer or stereoisomer.  

[01021 All publications and patentdocuments cited herein are incorporated hereinby reference as if 

each such publication or document was specifically and individually indicated to be incorporated 

herein by reference. Citation of publications and patent documents is not intended asan admission 

that any is pertinent prior art, nor does it constitute any admission as to the contents or date of the 

same, The invention having now been described by way of written description, those of skill in the art 

will recognize that the invention can be practiced in a variety of embodiments and that the foregoing 

description and examples below are for purposes of illustrationand not limitation of the claims that 

follow.  

[01031 As use herein, the phrase "compound of the disclosure" refers to those compounds which are 

disclosed herein, both generically and specifically.  
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Compounds of the Present Disclosure 

[0104J In one aspect, the present disclosure provides, inter aia, acompound of Formula(I): 

(R 2)p N 

1« Y>N OR4 

R*- AR 

(I), 

or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, stereoisomer, tautomer, isotopically 

labeled compound, or prodrug thereof, wherein: 

A is a 5- to 8-membered monocyclic heterocycloalkyl, wherein the heterocycloalkyl comprises 

at least one 0 ring atom; 

RI is halogen., C->alkyl, or -CC alkoxv 

R2 is halogen or C-C6 alkyl 

or Rand R2, together with the atoms to which they are attached, form a 3- or 4-membered 

carbocyclic ring 

R3 is -OH, halogen, C-C6 alkyl, or C-CG alkoxy; 

X is H, -OH, halogen, -NH2, -NH(0-C( alkyl), -N(CC ak)2, or C-C alkyl; and 

R4 is H, C-C, alkyl, or -C(O)(C-Cs alkyl); and 

p is 0 or 1, 

wherein each instance of alkyl, alk-, or carbocyclic is independently substituted with 01, 2, or3 

(R2 )P 

R1 

halogen atoms; and when R is Cl, then is not ~ .  

H 

-N OH 

[01051 In some embodimentsthecompoundof Formula (I) is not CI 

or a pharmaceutically acceptable salt, solvate, clathrate, hydrate. stereoisomer, tautomner, isotopically 

labeled compound, or prodrug thereof.  

[01061 insonic embodiments, the compoundis of Formula(I)whereinpis 1; is C-C6 alkylorC

C6 alkoxy .and R2 is Cr-C alkyl.  

[01071 In sonic embodiments, A is a 5- to 8-membered monocyclic heterocycloalkyl, wherein the 

heterocycloalkl comprises of at least one 0 ring atom. In some embodiments, A is a 5- to 8

membered monocyclic heterocycloalkyl, wherein the heterocycloalkyl comprises one 0 ringatom.  

[01081 In some embodiments, A isa 5-membered monocyclicheterocycloalkyl, wherein the 

heterocycloalkyl comprises of at least one 0 ringatom. In some embodiments, A is a 5-membered 

monocyclic heterocycloalkyl, wherein the heterocycloalkyl comprises one 0 ring atom.  
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[01091 In some embodiments, A isa6-membered monocyclic heterocycloalkyl, whereinthe 

heterocycloalkyl comprises of at least one 0 ring atom. In some embodiments, A is a 6-membered 

monocyclic heterocycloalkyl, wherein the heterocycloalkyl comprises one 0 ring atom.  

10110j In some embodiments, A is a 7-membered monocyclic heterocycloalkl wherein the 

heterocycloalkyl comprises of at least one 0 ring atom. In some embodiments, A is a7-membered 

monocyclic heterocycloalkyl, wherein the heterocycloalkyl comprises one 0 ring atom.  

[01111 Ii sortie embodiments, A is a 8-membered monocyclic heterocycloalkyl, whereinthe 

lieterocycloalkyl comprises of at least one 0 ringatoi. In soie embodiments, A is a 8-meibered 

monocyclic heterocycloalkyl, wherein the heterocycloalkyl comprises one 0 ring atom.  

[01121 Insonicembodiments,pisOorI.  

[01131 In some embodiments, p is 0. In some embodiments, p is 1.  

[01141 insonic embodiments, R' is halogen, C1-C6 alkyl, orC1 -Calkoxy, wherein the alkylor 

alkoxy is independently substituted with 0, 1, 2, or 3 halogen atoms.  

[01151 In some embodiments, R' is halogen, C1-C6alkyl, or C1 -C alkoxy, wherein the alkyl or 

alkoxy is substituted with 1, 2, or 3 halogenatoms.  

[0116] In some embodimentsR'ishlogen,CI-Caikyl, or -C-Calkoxv.  

[01171 in some embodiments, R' is halogen.  

[01181 in some embodiments, R' is F, Cl, Br, or I.  

[0119] In some embodiments, Ris F. some embodiments, R'is Cl. In sonic embodiments, R' is 

Br. In sonic embodiments, R is I.  

[01201 In some embodiments, Ris C 1-C alkyl substituted with 0, 1, 2, or 3 halogen.  

[01211 Insome embodiments.,R isC1 -C 6 alkyl substitutediwith 1, 2, or3 halogen.  

[01221 Insome embodiments.,R'isC1 -Calkl.  

[01231 In some embodiments, Ris methyl substituted with 0, 1, 2,or 3 halogen. In some 

embodiments, R1 is ethyl substituted with 0, 1, 2, or 3 halogen. In some embodiments, R is propyl 

substituted with 0, 1, 2, or 3 halogen. In some embodiments, RI 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 substituted with 0, 1, 2, or 3 halogen. In some embodiments, each R' is 

isopropyl substituted with 0, 1, 2, or 3 halogen. In some embodiments, R is isobutyl substituted with 

0, 1, 2, or 3 halogen. In some embodiments. R1 is isopentyl substituted with 0, 1 2, or 3 halogen, In 

sonic embodiments, RP'isisohexyl substituted with 0, 1, 2, or 3 halogen. In some embodiments, R'is 

secbutyl substituted with 0, 1, 2, or,3 halogen. In some embodiments, RI is seepentyl substituted with 

0, 1 2, or 3 halogen. In some embodiments, R tis sechexyl substituted with 0, 1, 2, or 3 halogen. In 

sonie embodiments, R'is tertbutyl substituted with 0, 1, 2, or 3 halogen.  

[01241 In sonic embodiments, R' is methyl substituted with 1, 2, or 3 halogen. In sonic embodiments, 

R1 is ethyl substituted with 1, 2, or 3 halogen. In soie embodiments, R1 is propyl substituted with 1, 

2, or 3 halogen. In sonic embodiments, R1 is butyl substituted with 1, 2, or 3 halogen. In sonic 
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embodiments, R' is pentyl substituted with 1, 2, or 3 halogen.i n some embodiments, R ' is hexyl 

substituted with 1, 2, or halogen. In some embodiments, each R is isopropyl substituted with 1, 2, 

or3 halogen. In some embodiments, R' is isobutyl substituted with 1, 2, or 3 halogen. In some 

embodiments, RI is isopentyl substituted with 1 2, or 3 halogen. In some embodiments. R1 is isohexyl 

substituted with 1, 2, or 3 halogen. In some embodiments, RI is secbutyl substituted with 1, 2, or 3 

halogen. In sortie embodiments, R 1 is secpentyl substituted with 1, 21 or 3 halogen. Itn some 

embodiments, R1 is sechexyl substituted with 1, 2. or 3 halogen.In some embodiments, R1 is tertbutyl 

substituted ith 1, 2, or 3 halogen.  

[01251 In soie embodiments, R' is methyl. In some embodiments, R' is ethyl. In some 

embodiments, R 1 is propel. In some embodiments, R1 is butyl. In some embodiments, R1 is pentyl. In 

some embodiments, R 1 is hexyl. In some embodiments, each R is isopropyl. In some embodiments, 

R1 is isobutyl. In some embodiments, Ris isopentyl. In some embodiments, R is isohexyl. In some 

embodiments, R1 is secbutyl In some embodiments, Ris secpentyl. In some embodiments, R is 

sechexyl. In some embodiments, R is tertbutyl.  

[01261 in some embodiments, R' is CL-CS alkoxy substituted with 0, 1, 2, or,3 halogen.  

[01271 in some embodiments, R' is C[-C6 alkoxy substituted with 1, 2, or 3 halogen.  

[01281 in some embodiments, R' is C-C6 alkoxy.  

[01291 in some embodiments, R' is C 1 alkoxy substituted with 0, 1, 2, or 3 halogen.In some 

embodiments, R1 .is C2 alkoxy substituted with 0. 1, 2, or 3 halogen. in some embodiments, R' is C3 

alkoxy substituted ith 0, 1, 2, or 3 halogen.In sortie embodiments, R is C4 alkoxy substituted with 

0, 1, 2, or 3 halogen. In some embodiments, R is C alkoxy substituted with 0, 1, 2 or 3 halogen. In 

some embodiments, R' is CA alkoxy substituted with 0, 1, 2, or 3 halogen.  

[01301 In some embodiments, Ris C1 alkoxy substituted with 1, 2,or3 halogen. In some 

embodiments. R1 is C2 alkoxy substituted with 1, 2, or 3 halogen. In some embodiments, R is C 3 

alkoxy substituted with 1, 2, or 3 halogen. In some embodiments, R is C4 alkoxy substituted with 1, 
'3jjj- Wt 1. 2.or 3halogn nsm 

2, or 3 halogen, In some embodiments, R is Calkoxy substitutedwith ogen.insome 

embodiments, R is Calkoxy substituted with 1, 2, or halogen.  

[0-131.1 n some embodiments, R'is C1 alkoxy. In some embodiments, R' is C2 akoxy. In some 

embodiments, R is C3 alkoxy. In some embodiments, R' is C4 alkoxv. In some embodiments, R! is Cs 

alkoxv. In some embodiments, R is C alkoxy.  

[0132] In sonic embodiments,R 2 is halogen or C-C alky substituted with 0, 1, 2, or 3 halogen 

[0133] In sonic embodiments, R 2 is halogen or C-C alky substituted with 1, 2, or 3 halogen.  

[0134] In sortie embodiments, R2 is halogen or C-C6 alkyl.  

[01351 In sortie embodiments, R2 is halogen.  

[01361 In soie embodiments, R2 is F, Cl, Br, or .  

[01371 In soie embodiments, R2 is F. In some embodiments, R2 is C1. In some embodiments, R is 

Br. In some embodiments, R2 is .  
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[01381 In some embodiments, R' is CiC alkyl substitutedwith0, 1, 2, or3 halogen.  

[0-1391 In some embodiments, R' is Ci-Galkyl substitutedwith 1,2, or 3 halogen.  

[01401 In some embodiments, R is CrC. alkyl.  

101411 In some embodiments,R is methyl substituted with 0, 1, 2 or 3 halogen. In sonic 

embodiments, R2 is ethyl substituted with 0, 1, 2, or 3 halogen. In some embodiments, R2 is propy 

substitutedwith 0, 1, 2, or 3 halogen. In sortie embodiments, R2 is butyl substituted with 0, 1 2, or 3 

halogen. In sortie embodiments, R2is pentyl substituted with 0, 1, 2, or 3 halogen. In some 

embodimients,P2 ishexyl substituted with 0, 1, 2, or 3 halogen. In sortie embodiments, R2 is isopropyl 

substituted with 0, 1, 2, or 3 halogen. In son embodiments, R2 is isobutyl substituted with 0,. 1, 2, or 

3 halogen. In son embodiments, R2 is isopentyl substituted with 0, 1, 2, or 3 halogen. It some 

embodimients, 2is isohexyl substituted with 0, 1, 2, or 3 halogen. it some embodiments, R2 is 

secbutyl substituted with 0, 1, 2, or 3 halogen. I some embodirtients, R2 is sepentyl substituted with 

0, 1, 2, or halogen. In some embodiments, R2 is sechexyl substituted with 0, 1, 2, or 3 halogen. In 

some embodiments, R is tertbutyl substituted with 0, 1, 2, or 3 halogen.  

01421 in some embodiments, R is methyl substituted with 1 2, or 3 halogen. in some embodiments.  

R2 is ethyl substituted with 1 2, or 3 halogen. In some embodiments., R2 is propyl substituted with 1, 

2, or 3 halogen. in some embodiments. R2 is butyl substituted with 1, 2, or 3 halogen. in some 

embodiments, R.2 is pentyl substituted with 1, 2, or 3 halogen. In some embodiments, R2 is hexyl 

substituted with 1, 2. or 3 halogen. In sortie embodiments, R 2 is isopropyl substituted with 1, 2, or 3 

halogen. In some embodiments, R2 is isobutyl substituted with 1, 2, or 3 halogen. in some 

embodiments, 2 is isopentyl substituted with 1, 2, or3 halogen. In sonic embodiments, R2is isohexyl 

substituted with 1, 2, or 3 halogen. In soie embodiments, 2 is secbutyl substituted with 1, 2 or 3 

halogen. In some embodiments, R2 is secpentyl substituted with 1, 2, or 3 halogen. In some 

embodiments, R 2 is sechexyl substituted with 1, 2, or 3 halogen. In some embodiments, R is tertbutyl 

substituted with 1, 2, or 3 halogen.  

[01431 In some embodiments, R is methyl. In some embodiments, R2 is ethyl. In some 

embodiments, R is propyl In some embodiments, R2 is butyl. In some embodiments, P 2 is pentyl. In 

some embodiments, R2 is hexyl. In some embodiments, R2 is isopropyl. In some embodiments, R2 is 

isobutyl. In som embodiments, R. is isopentyl. In some embodiments, R. is isohexyl. In some 

embodiments, R2 is secbutyl. In some embodiments, R is secpentyl. In some embodiments, R is 

sechexyl. In sore rmbodiments, R2 is terIbutyl.  

[01441 In some embodiments, R and R2, together with the atoms to which they are attached., form a 

3- or 4-membered carbocyclic ring substituted with 0, 1 2, or 3 halogen atois.  

[01451 In sortie embodiments, R and R2, together with the atoms to which they are attached, forin a 

3- or 4-membered carbocyclic ring substituted with 1, 2, or 3 halogen atoms.  

[01461 In sonm embodiments, R' and R2 , together with the atoms to which they are attached, foa a 

3- or 4-membered carbocyclic ring.  
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[01471 In some embodiments, R and R2, together with the atoms to which they are attached, forma 

-membered carbocyclic ring substituted with 0, 1, 2, or 3 halogen atoms.  

[01481 In some embodiments, R and R', together with the atoms to which they are attached, form a 

-emberedcarbocyclcring substituted with 1, 2, or halogen atoms.  

[01491 In some embodiments, R and R2 , together with the atoms to which they are attached, form a 

3-membered carbocyclic ring.  

[01501 In sortie embodiments, R' and R2 , together with the atoms to which they are attached, forr a 

4-membered carbocyclic ring substituted with 0, 1, 2, or 3 halogen atoms.  

[01511 In some embodiments, R' and 2 , together with the atoms to which they are attached, fomi a 

4-membered carbocvclic ring substituted with 1, 2, or 3 halogen atoms.  

[01521 In sonic embodiments, R' and R2, together with the atoms to which they iare attached, form a 

4-membered carbocyclic ring.  

[01531 In some embodiments, p is I and each of R' and R2 is independently C4>akvl or C-C 

haloalkyl. In some embodiments, p is 1 and each of R' and R2 is independently C Cs alkyl or C-C 

haloalkyl, wherein R' and F areattached to the same carbon atom on RingA.  

[01541 in sote etbodiments, pis I and each of R' and R2 is methyl. In some embodiments, pis I 

and eachof R' and R 2 is methyl, wherein R' andR2 arattached to the same carbon atom onRing A.  

[01551 in some embodiments, R3 is -O-, halogen, C-C6 alkyi, or C1-C alkoxy, wherein the alkyl or 

alkoxy is independently substituted with 0, 1, 2, or 3 halogen.  

[01561 InsomeemnbodintentsR 3is-OiH,halogen,C-Csakylor C-C6 alkoxy, wherein thealky ior 

alkoxy is substituted with 1I 2, or 3 halogen.  

[01571 InsomeemnbodintentsRis,-OiH,halogen,CICi alkyl,orC,-Csalkoxy.  

[01581 Insomeembodiments, Ris-OH.  

[01591 Insome embodiments, R ishalogen.  

[01601 In some embodiments, F is Br, In some embodiments, 3 is Cl. In some embodiments, R' is 

F In some embodiments, R' is 1.  

[01611 In some embodiments, F is nothalogen.  

[01621 In some embodiments, F is CiCalkvlor C-C, alkoxy.  

[01631 In some embodiments, F is C-C. alkyl substitutedwith0. 1,2,or'3halogen.  

[0164] In some embodiments, Ris C-C alkyl substitutedwith 1 2, or-3 halogen, 

[01651 In some embodiments, Ris C-C, alkyl.  

[01661 In some embodiments, Ris methyl substituted with 0, 1, 2,or 3 halogen. In some 

embodiments,Fis ethyl substituted with 0, 1, 2, or 3 halogen. in some embodiments, R ispropy 

substituted with 0, 1, 2, or 3 halogen. In sortie embodiments, R3 is butyl substituted with 0, 1 2, or 3 

halogen. In sortie embodiments, R is pentyl substituted with 0, 1, 2, or 3 halogen. In some 

embodiments, R3 is hexyl substituted with 0, 1, 2, or 3 halogen. In some embodiments, Ris isopropyl 

substituted with 0, 1, 2, or 3 halogen. In sonic embodiments, R3 is isobutryl substituted with 0, 1, 2, or 
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3 halogen. In some embodiments, R2 independentlyis isopentyl substituted with 0, 1, 2, or 3 halogen.  

In some embodiments, R3isisohexyl substituted with 0, 1, 2, or 3 halogen. In some embodiments, R 3 

is secbutyl substituted with 0, 1, 2, or 3 halogen. In some embodiments, R3 is secpentyl substituted 

iith 0, 1, 2, or 3 halogen. In some embodiments, Ris sechenl substituted with 0, 1, 2, or 3 halogen.  

In some embodiments, R 3 is tertbutyl substituted with 0. 1, 2, or,3 halogen.  

[0167] In sortie embodiments, R3 is methyl substituted with 1, 2, or 3 halogen. In some embodiments, 

R3 is ethyl substituted with 1, 2, or halogen. in sonic embodiments, R3 is propyl substituted with 1.  

2,or 3 halogen. In some embodiments, R3 is butyl substituted with 1, 2, or 3 halogen. In some 

embodiments, R 3 is pentlsubstitutedwith 1, 2,or 3 halogen. In some embodiments, R3 is hexyl 

substituted with 1, 2, or 3 halogen. In some embodiments, R3 is isopropyl substituted with 1, 2, or 3 

halogen. In some embodiments, R 3 is isobutyl substituted with 1, 2, or 3 halogen. In sonic 

embodiments, R 2 independently is isopentyl substituted with 1, 2, or halogen. In some 

embodiments, R 3 is isohexylsubstituted with 1, 2, or 3 halogen. In some embodiments, R is secbutyl 

substituted with 1, 2, or 3 halogen. In some embodiments, R3 is seepentyl substituted with 1, 2, or 3 

halogen. In some embodiments, R 3 is sechexyl substituted with 1 2, or 3 halogen, In some 

embodimentIs, R3 is tertbutyl substituted with 1, 2, or 3 halogen.  

[01681 In some embodiments, R3 is methyl. In some embodiments, R3 is ethyl. In some 

embodiments, R3 is propel. In some embodiments, R3 is butyl. In some embodiments, R3 is pentyl. In 

some embodiments, R 3 is hexyl. In some embodiments, R3 is isopropyl. in some embodiments, R is 

isobutyl. in some embodiments, R2 independently is isopentyl. in some embodiments, R3 is isohexyl.  

In some embodiments, Ris secbutyl. In some embodiments, R3 is secpentyl. In some embodiments 

R3 is sechexyl. In some emibodirmients, R3 is teributyl.  

[01691 In some embodinients, R is C1 a-C alkoxy substituted with 0, 1, 2, or 3 halogen.  

[01701 In some embodiments, R is CCi alkoxy substituted with 1, 2, or3 halogen.  

[01711 In some embodiments, R is C0>alkoxy.  

[01721 In some embodiments, R is methoxy substituted with 0, 1, 2, or 3 halogen. In some 

embodiments, 3is ethoxy substituted with 0, 1, 2, or 3 halogen. In some embodiments, R is propoxy 

substituted with 0, 1, 2, or 3 halogen. In some embodiments, R is butoxy substituted with 0, 1, 2, or 3 

halogen. In some embodiments, R is pentoxy substituted with 0, 1, 2, or 3 halogen. In sonic 

embodiments, R 3 is hexoxy substituted with 0, 1 2, or 3 halogen.  

[0173] In sonic embodiments, Ris mnethoxy substituted with 1, 2, or 3 halogen. In some 

embodiments, R 3 is ethoxy substituted with 1, 2, or 3 halogen. In some embodiments, R3 is propoxy 

substitutedwith 1, 2, or 3 halogen. in some embodiments, R3 is butoxy substituted with 1 2, or 3 

halogen. In sortie embodiments, R 3 is pentoxy substituted it1, 2, or 3 halogen. in sonic 

embodiments,P3ishexoxysubstituted with 1, 2, or 3 halogen.  

[01741 In sonic embodiments, R3 is methoxy. i some embodiments, Ris ethoxy. In some 

embodiments, R3 is propoxy. In some embodiments. RP is butoxy. In some embodiments. P is 
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pentoxy. In some embodiments, Ris hexoxy.  

[01751 In some embodiments, W is Cl, methyl, -CF., -CHF2, or-OCHF, 

[01761 In some embodiments, W is -CF3, -CHF 2, or -OCHF2.  

101771 In some embodiments, R is -CF3 . In some embodiments, R3 is -CF2. In some embodiments, 

R3 is -OCHF2 .  

[01781 In sortie embodiments, Xis H, -OH, ldogen-NH,-NH(CC akyl-N(CC alkyl)2, or 

C1 -C6 alkyl.  

[01791 In sortie embodiments, X is -OH, halogen, -NH 2, -NH(C 1-C 6 alkyl), -N(C-C 6 alyi)2, or C-C 6 

alkyl.  

[01801 In sonic embodiments, X is H.  

[01811 In sonic embodiments, X is halogen.  

[01821 In sonic embodiments, X is Br, Cl, F, or .  

[01831 in some embodiments, X is Br, In some embodiments, X is C. In some embodiments, X is F.  

In some embodiments, X is I.  

[01841 In some embodiments, X is -OH.  

[0185] In some embodiments X is -NH2 . In some embodiments, X is -NH(C-C6 alky]).  

[01861 In some embodiments, X is -NH(C 1 alkyl). In some embodiments, X is -NH(C2 alkyl). In 

some embodiments, X is -NH(C: alkyl). In some embodiments, X is -NH(C 4 alkl).i n some 

embodiments, X is -NH(C5 alkyl). In some embodiments. X is -NH(CG alkyl).  

[01871 Insome embodimentsXis-N(C-C alkil)2.  

[01881 Insomecmnbodiments.Xis-N(C 1 alkyl) 2.In some embodiments.Xis-N(C2 alkyll)2.In some 

embodiments, X is -N(C alky) 2. In some embodiments, X is N(C 4 alkyl)2 . In some embodiments, X 

is -N(C5 alkyl)2. In some embodiments, X is -N(C6 alkl)2.  

[01891 Insome embodiments.,XisC-C 6 qalkyl 

[01901 In some embodiments, X is methyl. In some embodiments, 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 embodiments, X is 

isobutl. In some embodiments, X is isopentyl. In some embodiments, X is isohexyl. In some 

embodiments, X is secbutl. in sonic embodiments, X is seepentv. In some embodiments, X is 

sechexyl. In some embodiments, Xis tertbutyl.  

[01911 In sonic embodiments, X is H or F.  

[0192 In sonic embodiments, R 4 is -, C-C alkyl, CCs alkenyl, C-C alkynl, or -C(O)(C-C 

alkyl).  

[01931 In sortie embodiments, R4 is C-C6 allyl, C-C alkenyl, C2-C alkynyl, or -C(O)(C-C6 alkyl).  

[01941 In sonic embodiments, R4 is H.  

[01951 In sonic embodiments, R4 is C1-C 6 aYL.  

[01961 In sonic embodiments, R' is methyl. In some embodiments, R4 is ethyl. In some 
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embodiments, R' is propyl. In some embodiments, R4 is butyl. In some embodiments, R' is pentyl. In 

some embodiments, R4 is hexyl. In some embodiments, each R" is isopropyl. In some embodiments, 

R' is isobutyl. In some embodiments, R' is isopentyl. In some embodiments, R ' is ishexyl MIn sonic 

embodiments, R 4 is secbutyl. In some embodiments, 4 is secpentyl. In some embodiments, R4 is 

sechexyl. In some embodiments, R4 is tertbutyl.  

[01971 In sortie embodiments, 4 is -C()(CCe alkyl).  

[01981 In sortie embodiments, 4 is -C(O)(C 1 alkyl). In some embodiments, 4 is -C(0)(C 2 alkyl). In 

sortie embodiments, R4 is -C(O)(C 3 alkyl). In soie embodiments, R4 is -C(O)(C 4 alkyl). In soie 

embodiments, R 4 is -C(O)(Cs alkyl). In some embodiments, R4 is -C(O)(C6 alkyl).  

[01991 In sote embodiments, each instance of alkyl, alk-, or carbocyclic is independently substituted 

with 0, 1, 2, or 3 halogen atoms.  

[02001 In sote embodiments, each instance of alkyl is substituted with 0, 1, 2, or 3 halogen atoms.  

[02011 in some embodiments, each instance of alk- is substituted with 0, 1, 2, or 3 halogen atoms.  

[02021 in some embodiments, each instance of carbocyclic is substituted with 0, 1, 2, or halogen 

atoms.  

[02031 In certain embodiments, the pienyl ring system of formula (a): 

OR' 

-x 

(a) is of fornula: 

OR 4  OR 4  OR4 

R(a- -2) or Xa 

wherein X is halogen or C-Ci alkyl, e.g., -F, -Cl, or -CH3. In certain embodiments, R4 is hydrogen.In 

certain embodiments, 3 is halogen, C1-C 6 alkyl, or C[C alkoxy, e.g., -Cl,-CHF2 ,-CF3 ,-CH 3,or

OCHF2.  

[02041 In certain embodinients, the amine ring system of formula (b): 

(R2) 

(b) is of the formula: (b-i)., (b-2), (b-3), or 

- (b-4).  

[02051 In certain embodiments, the amine ring system of formula: 
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(R2jp 
H 
N 

RI A 
(b) is of the formula: (b-5), (b-6), (b-7), 

(b-8), or (b-9).  

[02061 In soie embodiments, the compound ofFormula (I) is of Formula (I-a) or (-b): 

R2  H R2  H 
N NN OR4  

N N OR 4 

R1  'N3# 01 R-A 'N O 

(I-a) or (I-b), or a 

pharmaceutically acceptable salt, solvate, clathrate hydrate, stercoisomer, tautomer, 

isotopically labeled compound, or prodrug thereof. In certain embodiments, the phenyl ring 

system of formula (a) is of formula (a-I), (a-2), or (a-3), wherein X is hydrogen, halogen or 

Ci-C-alkyl, e.g., -1, -F, -Cl, or -Ci3 In certain embodiments, R4 is hydrogen. In certain 

embodiments, R- is halogen, C1-C alkyl,orC-C akoxy,eg.,-Cl,-CHF 2 ,-C73, -Cl- or 

OCHF2 . In certain embodiments, Ris C-C-alkyl or C-C, alkoxy, e.g., -CHF2, -CF., -CH, 

or -OCHF2. In certain embodiments, R is C-C alkyl, eg., -CHF2, -CF3 or-CH.Incertain 

embodiments, the aminre ing system of formula (b) is of frnula (b-i1). In certain 

embodiments, R' is -13 and R2 is -C-.  

[02071 In sortie embodiments, the compound of Formula (I) is of Formula (II-a), (11-b), or (II-c): 

R2  H R2  H 

N N 

(TI-a), R(TI -b), or 

R2  H 

I N OR 4 
R A 

R3 (I1-c), or a pharmaceutically acceptable salt, solvate. clathrate, 

hvdrate, stereoisomer tautomer, isotopically labeled compound, or prodrug thereof. In certain 

embodiments, X is halogen or C1-Cr alkyl, e.g., -F, -C, or -CH 3 . In certain embodiments, R 

is hydrogen. In certain embodiments, R is halogen, C-C6 alkylor C-C alkoxy, e.g.. -Cl, 

CHF, -CF, -CH3, or -OCHF2. In certain embodiments, R 3 is C-C6 alkyl or C-C alkoxy, 
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e.g., -CHF2 , -CF3 ,-CH3, or-OCHF2 .Incertaincembodiments, Ris C-Calkyi,e.g.,-C-F 2,

CF, or -CH3. In certain embodiments, the amine ring system of formula (b) is of formula (b

1). In certain embodiments, R' is -CH3 and R 2 is -CH3.  

[02081 In some embodiments, the compound of Formula (1) is of Formnula (-d), (11-e), or (11-f): 

R2  H R2  H 

R1  NA NeN OR R1  A NeN OR 4 

x. R3 a 

(R-R), (11-e), or 

R2 H 

R1 "!N N N OR 4 

S 3 (11-f) or a pharmaceutically acceptable salt, solvate, clathrate, 

hydrate stereoisomer, tautomer, isotopically labeled compound, or prodrug thereof. In certain 

embodiments, X is halogen or Ci-Cr alkyl, e.g., -F, -C, or -CH. In certain embodiments, R4 

is hydrogen. In certainembodiments, R is halogen, C-C6 alkylor C-C alkoxy, e.g., -Cl, 

CHF, -CF, -CH3, or -OCHF2. In certain embodiments, R 3 is C-C alkyl or C-C alkoxy, 

e.g.,-CHF 2 ,-CF 3 , -Cl-, or-OCH-F 2 . Incertainembodiments, RisCi-Calky,e.g.,-C-F 2,

CF3, or -CH3. In certain embodiments, the amine ring system of formula (b) is of formula (b

1). In certain embodiments, R' is -CH3 and W is -CH3.  

[02091 In some embodiments, the compound of Formula (I) is of Formula (11-at(III-b, or (II-c) 

H . H R   N N 4 R t N N O4 -N OR 4  \rkft "-W -N OR4 

x 
| -X 

R3 R3 

R2 H 
RNN OR 4 

-x 

R 
(HI-c),or a phannaceutically acceptable salt, solvate, 

clathrate, hydrate, stereoisomer, Lautomner, isotopically labeled compound, or prodiug thereof, 

wherein m is an integer from 0 to 2 and n is an integer from I to 2.  

[02101 In sortie embodiments of Fornula (111-a), (II-b), or (111-c), in is 0, 1, or 2 

[02111 In sortie embodiments of Fornula (111-a), (II-b), or (111-c), in is 1 or 2.  

[02121 In sonic embodiments ofFormula (II-a), (III-b), or (111-c), in is 0. In sone embodiments, In 

is 1. in sonic embodiments, in is 2.  

30



WO 2023/183943 PCT/US2023/064967 

[02131 In some embodiments of Formula (III-a), (II-b), or (III-c), n is 0, 1, or 2.  

[02141 In some embodiments of Formula (III-a), (II-b), or (I ), nis I or2 

[02151 In some embodiments of Formula (II-a),(II-b), or (III-c), n is 0. In some embodiments, n 

is 1. In some embodiments, n is 2.  

[0216] In some embodiments of Formula (II-a),(II-b), or (II-c), when one of in and n is 0, the 

other of in and i is 1 or 2.  

[0217] In sortie embodiments of Formula (II-a), (111-b), or(III-c), lwhenone of iandnis 0, the 

other of in and i is 1.  

[0218] In some embodiments of Formula (II-a), (III-b), or (111-c), when one of m and n is 0, the 

other ofin and i is 2.  

[02191 In certain embodiments of Formula (111-a), ( b),or (II-c),the phenyl ring system of 

formula (a) is of formula (a-1), (a2),or (a-3), wherein X is hydrogen, halogen or C-Cs alkyl, e.g., 

H, -F, -Cl, or -CH3. In certain embodiments, R' is hydrogen In certain embodiments, R3 is halogen, 

C-C 6 alkyl, or C[C- alkoxy, e.g., -C, -CHF 2, -CF3, -CH3, or -OCHF2 . In certain embodiments, W is 

C-C alkyl or C1C alkoxy, eg. -CHF2 , -CF, -CH3, or -OCHF In certain embodiments, R3 is C [C 

alkyl eg., -CHF 2, -CFt, or -CI In certain embodiments, R1 is -C3 and R2 is -CH3 .  

[0220] In some embodiments, the compound of Formula (I) is of Formula (111-d), (III-e), or (III-fl: 

R1  H)p H 
N N 2' N N eN OR4 (R)p -N OR 4 

R 

|| _-x| - x 
(II I- d (l-e), or 

'mH 
N N 

R N OR4 

R' A 
Ix 

S (III-f). or a pharmaceutically acceptable salt, solvate, clathrate, 

hydrate, stereoisorner, tautomer, isotopically labeled compound, or prodnig thereof, wherein 

n is an integer from 0 to 2 and n is an integer from to2.  

[0221IncertainembodimentsofFormula(III-d),(II-eor(I-),thephenylringsystemof 

formula (a) is of formula (a-1), (a-2), or (a-3), wherein X is hydroen, halogen or C-C6 alkyl, e.g., 

H, -F, -CL, or -CIi In certain embodiments, R4 is hydrogen. In certain embodiments, R3 is halogen, 

C-C 6 alkyl, or CrdC alkoxy, e.g., -Cl, -CHF2, -CF, -CH-, or -OCHF2. In certain embodiments, R3 is 

C-C 6 alkyl or C1C6 akoxy, e.g., -CHF2, -CF, -CH 3, or -OCH1F2 Incertain embodiments, R3 is C-C6 

alkyl, e.g., -CIIF2, -CF3, or -CH1. Incertain embodiments. R is -Ci and R2 is CH3 (when p = 1). In 

certain embodiments, R1 is -CH3 and R2 is absent (when p = 0).  

[0222] In some embodiments, the compound of Formla (1) is of Fornmula (IV-a), (V-b), or (V-c): 
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H H 
R2 N N OR4  R2  N N ' *N OR4 

R 9 R1 

'? R(TV-a), R(TV-b), or 

H 
N N 

N OR 4 

(IV-c), or a phannaceutically acceptable salt, solvate, 

clathrate hydrate stereoisomer. tautomer, isotopically labeled compound, or prodrug thereof.  

In certain embodiments, the phenlvi ring system of formula (a) is of formula (a-),(a-2), or 

(a-3), wherein X is hydrogen, halogen or C;-C6 alkyl, e.g -1, -F, -Cl, or -C 3 . In certain 

embodiments, R4 is hydrogen. In certain embodiments, R3 is halogen, C1 -C 6 alkyl, or Ci-C6 

alkoxy, eg,-Cl, -CHF2, -CF, -CH3 , or -OCHF2 . In certain embodiments, R' is C1 -C alkyl 

or C 1-C 6 alkoxy, e.g, -CHF2 , -CF 3, -CH3 , or -OCHF2 . In certain embodiments, . isC 

alkyl, e.g.. -CHF2 -CF 3, or -CH 3. In certain embodiments, R" is -C-and R2i -CIH.  

[02231 In some embodiments, the compound of Formula (I) is of Formula (V-al), (V-hi),or (TV

ci): 
H H 
N N N N 

uN OR4  N OR 4 

-x NJ -X -X 

R3 N. R 3 (Vb (TV-aT), R(TV-hi), or 
H 

kN NN OR4 

F: -X 
R 3 S (TV-cl), or a pharnaceutically acceptable salt, solvate, 

clathrate, hydrate, stereoisomer. tautomer, isotopically labeled compound, or prodrug thereof.  

In certain embodiments, the phenvl ring system of formula (a) is of formula (a-1), (a-2), or 

(a-3), wherein X is hydrogen, halogen or C;-Ce alkyl, e.g. -H, -F, -Cl, or -CH3 . In certain 

embodiments, R4 is hydrogen. In certain embodiments, R3 is halogen, C-C alkyl, or C-Ce 

alkoxy,e.g., -Cl, -CHF2, -CF, -C 3, or -OCHF2 . In certain embodiments, R' is C1 -C6 alkyl 

or C 1-C6 alkoxy, e.g., -CHF2 , -CF 3, -CH3 , or -OCHF2 . In certain embodiments, R is C 1-C 

alkyl, e.g.. -CHF2. -CF3 , or -C 3 .  

[02241 In some embodiments, the compound of Formula () is of Formula (V-a), (V-b), or (V-c): 
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R2  H R2  H 
N N- | N N m 

R N NN OR4  R1 N N OR4 

X + 
(V-a), (V-b), or 

R2  H 
N N 

RI1 -N OR4 

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

hydrate, stereoisomer, tautomer, isotopically labeled compound, or prodrug thereof.  

[0225] In some embodiments, the compound of Formula () is of Fonnula (V-a'), (V-b'),or (V-c'): 

R2 H R2 H 

N OH N N OH 

RI 'N RlN 

R R3 R 3 
V-a'),V-b), or 

R2 H 
NI -N O 
N N OH 

R 3 
(V-c'), or a phannaceutically acceptable salt, solvate, 

clathrate, hydrate, stercoisomer, 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), wherein X is hydrogen, halogen or C1 -C alkyl, e.g -H, -F,-Clor-CH3.Incertain 

enibodiments, R` is halogen, C-C, alkyl, or C 1-C 6 alkoxy e.g.,. -Cl, -CHF 2 -CF3, -CH3 , or 

OCHF 2. In certain embodiments, R is Cl-C6 alkyl or C1-C alkoxy, e.g , -CHF2, -CF, -CH 3 , 

or -OCHF2. In certain embodiments, R is C1-Calkyl, e.g., -CHF2, -CF3 or -C- 3. In certain 

embodiments, R1 is -CH3 and R2 is -C3.  

[02261 In sortie embodiments, the compound of Fonnula (I) is of Formula (VI-a), (VI-b), (VI-), 

(V-d), (VI-c).(V-f, (VI-g), or(V-h): 

H R H 
N N 2  N N 

R1  N N 

K2 j X _1 

(VT-a) (Vt-b), 
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R,  R 2 H H 

.N OR 0 N N OR 

R3 R3 

I ~(VI-e), (V-), 

R H R H 

-x 
A R3 (VTe3 

R1  R 2 H R1  R2 .H 
N NR N N N OR4  N O 4 

3(V-g), or R3(VI-h), or a 

pharmaceutically acceptable salt. solvate, clathrate, hydrate, stereoisomer, tautomer, 

isotopically labeled compound, or prodrug thereof. In certain embodiments, the pheniyl ring 

system of formula (a) is of formula (a-1) (a-2), or (a-3), wherein X is hydrogen, halogen or 

C-Calkie.g.-H,-F, -CIor -CH3 .incertain embodiments, R is hydrogen. In certain 

embodiments, R 3 is halogen, C-C 6 alkyl, or C 1-C 6 alkoxy, e.g., -Cl, -CHF 2, -CF 3, -Ci3, or 

OICHF2 . In certain embodiments, R- is C1 -C alkyl or C 1-C alkoxy, e.g., -C1F 2 C F.-C- 3, 

or -OCHF2. In certain embodiments, R' is C 1-C6 alkyl, e.g., -CHF2, -CF3 , or -CH3 . In certain 

embodiments, R' is -CH 3 and R- is -CH 3 , 

102271 In some embodiments, the compound of Formla(I) is of Formula (VI-al), (VI-bl (VI-cl), 

(VI-dl, (VI-el), (VI-fl), (VI-gi), or (VI-h1): 

H H 
N N \ N N 

O r N OR4  -- / N OR4 

.- {--X -X 
R R3 A (V[-al), R (VI-bT), 

H H 
N N N N 

~N OR4  0 *N OR 4 
A F N 4 

R R3 
(V-el) (VT-ill), 

34



WO 2023/183943 PCT/US2023/064967 

H H 

RNN N (VI-el),(VI-fl), 

H H 

N N OR 4  N N N OR4 

IO R3 R3 
(VI-gi),or (Vt-h). or a 

pharmaceutically acceptable salt, solvate., clathrate, hydrate, stereoisomer, tautomer, 

isotopically labeled compound, or prodrug thereof In certain embodiments, the phenyl ring 

system offormula (a) is of formula (a-), (a-2), or (a-3), wherein X is hydrogen, halogen or 

C1-CI alkyl, e.g. -H, -F, -C, or -CH3. In certain embodiments, R4 is hydrogen. In certain 

embodiments, 3 is halogen, C-C6 alkyl, or C1-C6 alkoxy, e.g. -Cl, -CHF2, -CF3, -CH, or

OCHF2 . In certain embodiments, R is C1-C 6 alkyl or C-Cs alkoxy, e.g, -CHF2, -CF3, -CH3, 

or -OCHF2 . In certain embodiments, R3 is C1-C 6 alkyl, e.g., -CHF2. -CF 3, or -C-3.  

[02281 In sonic embodiments, the compound is selected from a compound described in Table 1, or a 

pharmaceutically acceptable salt, solvate, clathrate, hydrate, stereoisomer., tautomer, isotopicaiy 

labeled compound, or prodrug thereof.  

[02291 In some embodiments, the compound is selected from a compound described in Table 1, or a 

phamiaceutically acceptable salt thereof.  

[02301 In some embodiments, the compound is selected from a compound described in Table 1, or a 

solvate thereof.  

[02311 In some embodiments, the compound is selected from a compound described in Table 1, or a 

clathrate thereof.  

[02321 In some embodiments, the compound is selected from compound described in Table 1, or a 

hy drate thereof.  

[02331 In some embodiments, the compound is selected from compound described in Table 1, or a 

stereoisomer thereof.  

[02341 In some embodiments, the compound is selected from a compound described in Table 1, or a 

tautomer thereof.  

[02351 In some embodiments, the compound is selected from a compound described in Table 1, or an 

isotopically labeled compound thereof 

[02361 In some embodiments, the compound is selected from a compound described in Table 1, ora 

prodrug thereof 

[0237] In sonic embodiments, the compound is selected from a compound described in Table 1.  
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Stei O~cmitry7which has been arbitrarily assigned is signifid withan Asterix(~ 

Table 1.  
£rnpd.No. Compound Name/Structure 

H 
N N 

(R)-5-chloro-/2-(-((-.-dimietyietraivdrofur-an-3-yi)arnin 7rd43

d] pyrid aAin- I-y) phe noi 
/ H 

N N. : 

N 
c I 

>-chl oro -2 -(4 -((4,4 -di met hyitelrahyd ro furan-3 -y i)ami no)plyr ido[3. 4 

H 
N Nl. 0H 

IB* 

~ OH 

N 0 

5-(difliuoronketl12-(4((2-(methoxy--d3l-2 
rnetlwilpropyl)arnini-o)jwrido13,4l-dipv.ridazin-lI-vl)phclnol 

H 
.,N:NN OH 

'N 

(R)-5-chi-fo--(4-((3,3-dimethyltetrahydro-2 H-pr,:n-
YI)arnino)pjrido[3 djMyridazi n - I )phe no I 

/H 
N N1 

N O H 

3A N 

cI 
5-chlor-o-2-(4-(33-dinhtltetrahdro-2H-pyrani-4

vi~arnno).pvidoi!4cij-dai-- i~hcno I 
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Cmpd. No. Compound Name/Structure 
H 
N N 

N OH 

(S)-5-chloro-2-(4-((3,3-dimncthltetrahvdro-2H-pyran-4
yl)amino)pyrido[3,4-d]pyridazin-1-yl)phenol 

H 
N N,! 0H 

4* 

(S)-5-chloro-2-(4-((2,2diimethyltetrahydro-2H-pyran-4
i)amino)prido[3-i4 d ridazin-1-yl)phenol 

H 
N N N O H 

-4A I 

5-chloro-2-(4-((2,2-dimethyltetrahydro-2H-pyran-4
vi)amino)pyido[3,4-d]pyridazin-1-yl)phenol 

H 
N N 

Y- TN OH 

4B* C 

-~cl 

(R)-5-chlioro-2-(4-((2,2-dimethvltetrahvdro-2H-pyran-4
yi)anino)pyrido[3,4-d]pyridazin-1-yl)phenol 

H 

SN N OH 

5A 

2-(4-((5,5-dimethyltetrahydrofuran-3-yl)amino)pyrido[3,4-dpyridazin
i-yl)-5-iethylphenol 

H 
N N, OH 

5 

(R)-2-(4.-((55-dimethytetrahydrofuran3-ylamnino)pyrido[3,4
djpyridazin-1-yi)-5-methylphinol 

H 
N NN OH 

5B j 

(S)-2-(4-((5,5-dimethyltetrahydrofuran-3-I)amino)pyrido[3,4
djpyidazin-1-yi)-5-methylphenol 
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-- --- --- -- --- --- ---- --- --- --- --- ---- --- --- --- --- --T a b l e 1 .-- -------------------- ---------------------
Cmpd. No. Compound Nam-e/Structure 

0 NH 
~N OH 

6A 2 

SCF 3 

2-(4-((('4-niethyinorphioin-2-vl)rniethy1I)arinio)pyrido[34-dpridzr-n
1-yl)5-(trifluororniethyl)phenoI 

N ,J,,N N, 

~CF3 

(S) -2-(4 -(((4 -imth Imorpi~o Iin-2 -y, I)m ctvI)anuino py rido[34 

H 
N , N N 0H 

SCF 3 

(R)-2(44((-rneiiorphoin-2-l)nethyl)anino )py rido [3,4
d~py ridazin- 1-l)-5 4trininro methy l)p he~nol 

H 

'N OH 

9AA 
N~~~': 'N OHF2 

5-(difluorornectlioxv)-2?-(4-((5,5-dim-ethivitetiahlvdofurann-3
yl)ainino . yrido[3 4-djpxidazin-1-l)picno] 

H 

~ N OH 

(R)-5-(difluorornethoxv)-2-(4-((55dincLhtrahdrofurn-l

N Z N OH 

9* 
N'OHF, 

(S,)-5-(difliuorometlioxy) l(4-(',,diniehtetrhydrofurani-3
_________yi)arinoi)pvnhdo[34d]p TndaiinI-1)phenioI 
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-- --- --- -- --- --- ---- --- --- --- --- ---- --- --- --- --- --T a b l e 1 .-- -------------------- ---------------------
Cmpd. No. Compound Nam-e/Structure 

H 
0---N N z 

2-(4-((6.6-dirnetvletrahdro-2H-prai-3-v1),rnino)pyrido[3.4
cflpyridazin-1-y)--met LtvIpheol 

H 
N---~ N"N O 

'N OH 

IOB*

i-ran33Nvl)aaminoopprido11 3,4

H 
N N 

0 OH 

2 -(4 -((2,2 -cime thy te rahv dro 21-1-pyran4 -Nrharo)p rido 34 

N N .  

(S)-2l-(4-((2 ,2--diniethvltetraihvdro-21{-pyrani-4-yTi)annino)pyrido[3,4
dlpyri~dainl-I-v)-5-(tiiilhoromnethi)pienio 

H 
,N N 

' N OH 

(R,)2--(4 -((-?'2-dimethytetrahdro-/2H-prn-4-Y1)rniinoprido13,4
dlyiidazin :Ivi)5-(tritlu.ronetvl)phenlol 

H 
N -N H 

0 4! F 

12A 

o-(4-((5,5-d~itmethivtti-aiwdrufturi0n3-I),niio)pyrido[13.4-dlpvridzii
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-- --- --- -- --- --- ---- --- --- --- --- ---- --- --- --- --- --T a b l e 1 .-- -------------------- ---------------------
Cmpd. No. Compound Nam-e/Structure 

H 
N ' N H 

(R,)6-(4.-((5,5-dimethyitetralvdroffirai3-y),rn-ino)prido[43.4

H 
,%N -~N OH 

]12B* F 

dlipvridazin-.1-yl)-2-fluioro-3-m-ethyiphl-k) 
/H 

/ N N~ ":N OH 

13A 

2-(4-(( ,3 ,-diniethv~rtetrahvdro-2H''1-pyran-4-y 1)artfno)pyido[3 t4

H 
~N N - N OH 

13B* i 

(R,)-2--(4.-((3,3-dimethyltetrahydro-'H-pr:n-4-Y1)arniinolpyrido[3,4
dipyridazin-If I)-5-rnethyiphenol 

/H 

-N OH 

.3* 

(S)-2-(-I-((3,3-dirneth-vltetr-aliwdro-2H-pvyrani-4-y7I )amino)pyrido[3.4
dipyridazini-I-yl)-5-rnethyiphlikI 

H 

4~N - ~N OH 

14A 

2-(4-((2,2-d1iinethv ,te~rahvdro-21--pvri-4-vil)airnio)pvyndo[3,4

14B* 

(R) -2 -(4-((2,2 -di methy Itctrahydro -2H -pran-4 -v)a in no)py rido[3,4 
djpyridazin-1-y)-5-met viphetiol 
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Cmpd. No. Compound Name/Structure 
H 
N N 

N O0H 

14* 

(S)-2-(4-((2.2-diniethyltetrahydro-2H-pyran-4-vl)amino)pyrido[3,4
dI]pyridazin-1-yl)-5-methlvphenol 

VH 
N N'N O 1H 

15A CF 

2-(4I-((3,3-dimethyltetrahydro-2H-pyran-4-yl)amino)pyrido[3,4
d]pyridazin-1-y)-5-(trifluormethyl)phenol 

H 
N N 

K N OH 

15* C 

CF3 

(S)-2-(14-((3,3-diimtehtrrihydro-21-1-pyran-4-vl)amino)pyrido[3,4

d~idicain-] B(triiomehy1pheno 

H 

HO 
N NN OH 

15B* C 

(R)-2-(4-((3.3-dirnethylt2trvro-2-pdrat-4-l)ani-o)pyro[3,4

ylpain-pyrio[3,4-dpyrizn--1-ylphenol 

H 

N N H 

N OHF 

16A B N 

16*CF2H

(S)-5-(difluorometvl)-2-(4-((2,2-diethyltetrahydro-2H-pyran-4
yi)amiin)vrido[3,4-dvridazin-1-viihanoI 

-4 N OH 

16B* ~! 
CF 2H

(R )-5-(difiuorornetl)-2-(4-((2,2-dinitethylittrhydro-2H-py-an-4

yiaiin~vrdo41 dprdzn--lpeo
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-- --- --- -- --- --- ---- --- --- --- --- ---- --- --- --- --- --T a b l e 1 .-- -------------------- ---------------------
Cmpd. No. Compound Nam-e/Structure 

....................... 3,4-d vi dazin-4.vi)p umo 

17A 
CFH 

Yi)ainino)p'~do[ n 3 ,4j]yiazia-I)pheiol 
N N, £'N O H 

SCF 2 H 

ylI)ainino)pyrido[3,4-dlpyridazin--1,)phenoI 
I--I 

%N N.Z ,4 

1713* -FH 

37i)amino)pvyrido 3,4-d pyri dazin- I -l)phenol 

N OHA 

18B3K 

5-cliloro-2--(4-((3-rnetltitxraiydro-2H-pyr-ant-41-y)ani O)pio,

djp~ridazin± 7i)1loi 
H 

.N N, N 0

I8A* " 
acI 

5-chlor-o-2-(4-(((3S,4R1)-3-nehytetrihydro-2-pyvran-4

H 
N N 

N OH 

___________vi)ainino)py ido1[3,4-d]y idazitiII)phesol 
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-- --- --- -- --- --- ---- --- --- --- --- ---- --- --- --- --- --T a b l e 1 .-- -------------------- ---------------------
Cmpd. No. Compound Nam-e/Structure 

N NN 0H 

KN OH

5l-chloro-2-(4-(((3R 4S)--ncthvtltetmiw-tdro-211-pyran-4
y1)arino4vn -d cpyian-vlp heno I 

Hl 
N N~ 

N OH 

CF3 

5--(--ipro24(3S,4S>3-rlthitordo[,-2H-pvazi-4-l 
........... opvido3-cl]v-------~iphno 

H 
--AN .NN 

19* k I I CF3 

(R2-(4-((4-oxspio24epta-6-vl)anino)pyrido[3,4-d]piciazi--
y)5-tifluoromtethI')plienoI 

H 
N N 

0-,,y N OH 

20A r, CF 3H 

(S--(-(4oasio~.]letay-l)amino)pyrido3,4-djp~yridazin-1I Ipeo 
H)5(rfurlehlhto 
N N 

'N OH 

HF2 

N4 N
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-- --- --- -- --- --- ---- --- --- --- --- ---- --- --- --- --- --T a b l e 1 .-- -------------------- ---------------------
Cmpd. No. Compound Nam-e/Structure 

(Rj)-5-(diiiuiororniethy,)2-(4-((6,6-ciimietv iteratdro-21-prni3
------------------------------------ vi 3_)aruino-)p rdo 3,4 -cilpvrd in-. s~p e o 

H 
0-- N N" 

20* ~ 

HF 2 

N N 
N O H 

21A 

'-4-'(5.5-dimyethvltetrahivdrofurani-3-vi)amiino)pyrido[3,4-dlpyridazin
1-yl)--3-fluoro)-5-nelhiphenoI 

H 
N N 

21* 

24-(R-~-iehyitetrahvdroffiran-3-v1),arnino)pyrido[3.4
-4(R-5-di meti-1v)3fuoo5retypeo 

H 
N N 

21B*I 

2-(4-(((S)-5,5-dimiethltetrahydrofuami3-yi)amiino)prio[3,
d]pyridazin-i-vl)-3-itluoro.-5-met vphenol 

H 
N N 

CF, 
2-(4-((2,2-d~itmethivltti-aiwdrufuiri03-yI)aniinlo)pyrido[3.4-cijpvridazinl

H 

j.%N IN": 

2213 B F 

(S )-2-(4-(1(2,2-di methy 1kerahy dro furan-3 -yi)arnino )py ido 3A1
16di3 1--vl~)-5(tn11ioromlethv1) hello1 
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Table-
Cmpd. No. Compound Name/Structure 

H 
N N N N OH 

22*Cs N ~ ~ CF 3 

(R)-2-(4-((2,2-dimethyltetrahydrofuran-3-yl)amino)pyrido [34.
d]pyridazin-i-l)5-(trifluoromethvl)phenol 

H 
N N 

- N O H 

23A | | 

CHF 2 

5-(difltioromethyl)-2-(4-((5,5-dimethyltetrahydrofuran-3
--)amino)prido[3 4 dipridazin-1-yl)phenol 

H 
N NN OH 

23* CHF2 

N N N 

23B* 

C HF2 

(S)-5-(difluoromethyl)-2-(4-((5,5-dimethyltetrahydrofuran-3
v)amino)pyrido(3,4-d]pyridazin--yl)phenol 

[0238] In some embodiments, the compound is a phannaceutically acceptable salt of a compound 

described in Table 1, 

[0239] In somte embodiments, the compound is a prodrug of a compound described in Table 1.  

[0240] In somte embodiments, the, compound is an isotopic derivative of any onte of the compounds 

described in"ITable 1, or a prodrug or phiarmaceutically acceptable salt thereof.  

[0241] hIsome embodiments, the compound is an isotopic derivative of any one of the compounds 

described in"ITable 1, or a pharmaceutically acceptable salt thereof.  

[0242] hIsome embodiments, the compound is an isotopic derivative of a prodrug of any onte of the 

compounds described in Table 1, or a pharmiaceutically acceptable salt thereof.  

[02431 lin some embodiments, the compound is an isotopic derivative of aniy one of the compounds 

described in Table 1.  

[02441 lin some embodiments, the compound is selected from a compound described in Table 2, or a 

pharmaceutically acceptable salt, solvat~e, clathrate, hydrate, stereoisomer, tautomer, isotopically 

labeled compound, or prodrug- there.  
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[02451 In some embodiments, the compound is selected from a compound described in Table 2, ora 

pharmaceutically acceptable salt thereof.  

[02461 In some embodiments, the compound is selected from a compound described in Table 2, ora 

solvate thereof.  

[0247 In some embodiments, the compound is selected from a compound described in Table 2, ora 

clathmte thereof.  

[0248] In sortie embodiments, the compound is selected from a compound described in'Table 2, or a 

hydrate thereof.  

[02491 In sonic embodiments, the compound is selected from a compound described in Table 2, or a 

stereoisomer thereof.  

[02501 In sonic embodiments, the compound is selected from a compound described in'Table 2, or a 

tautonier thereof.  

[02511 In some embodiments, the compound is selected from a compound described in Table 2, or an 

isotopically labeled compound thereof.  

[02521 in some embodiments, the compound is selected from a compound described in Table 2, or a 

prodrug thereof.  

[02531 in some embodiments, the compound is selected from a compound described in Table I 

Sterochemistry which has been arbitrarily assigned is signified with an Asterix(*).  

Table 2.  

- fCnpd.No. Compound Nae/Structure 
H 
N N OH 

24* 

2-(4-(((R)-5,5-dimethyltetrahydrofnran-3-vl)amino)pyrido[34.
djpyridazin-1-yl)-3,5-dimethyilphenol 

H 
~N N 

/--NA ~N OH 

24B* 

2-(4-(((S)-5,5-dimethltetrahdrofuran-3-yi)amino)pyrido[34
d]pyridazin-1-yi)-3,5-dimethvlphenol 

H 
SN N 

N OH 

25A* Nl 

5-ch-loro-2-(4-(((2R,4R)-2-methyltetrahydro-2H-pyran-4

-)aminopyrido[34djpyridazin-1-yl)phenoI 
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_Table 2.  
Cmpd. No. Compound Name/Structure 

H 
N N 

25B 
OH 

5-cloro-2-(4-(((2S.4S)-2Z-mtethyltetmhydro-2H1-pyvran-4

ylI)amtino-)pyrrido[3,4-dilpyridazin-1-yl,,)phtenol 
H 

N- ~ N -N 

25C* cl 

5-cloro-2-(4-(((2S,4R)-2-mnethyitetrahydro-2H-pyran-4

v-i)amino)pyrido[3,4-djpyridazin-1-yl)phenol 
H 

N OH 

25D* N cl 

5-chloro-2-(4-(((2R4SR)-2-metiyltetrahydro-2H--pyran-4

yl)amino)pyrido[3,4-d]pyridazin-1-yl)phenol 
H 
N NN 

-N OH 

26B*C 

-chloro-2-(4-(((R)-5,5-di thyltetrahlydroftran-3-yl)amino)pyr [ 
d1pyridazin-1-yl)-5-methylphenol 

N NI 
N O 

26B* 

3-chloro-2-(4-(((R)-5,5-dimethyitetrahydrofnran-3-yl)amino)pyrido[3,
dpyridazin--i-5-methypheno 

[0254] In some embodiments, the compound is a phannaceutically acceptable salt of a compound 

described in Table 2 

[0255] In some embodiments, the compound is a prodrug of a compound described ini Table 2.  

[0256] In some embodiments, the compound is an isotopic derivative of any one of the compounds 

described inTable 2, or a prodrug or pharmaceutically acceptable salt thereof.  

[02571 In some embodiments, the compound is an isotopic derivative of any one of the compounds 

described inTable 2, or a pharmaceutically acceptable salt thereof.  

[0258] In sortie embodiments, the compound is an isotopic derivative of a prodrug of any one of the 

compounds described in Table 2, or a pharmaceutically acceptable salt thereof.  
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[02591 In some embodiments, the compound is an isotopic derivative of any one of the compounds 

described in Table 2.  

[02601 In some aspects, the present disclosure provides a compound being an isotopic derivative 

(e.g.,isotopically labeled compound) of any one of the compounds of the Formulae disclosed herein.  

[02611 In another aspect, the present disclosure provides, inter alia, compounds selected from 

(R)-5-chloro-2-(4-((4.4-dimethyltetrahydrofuran-3-yl)amino)pyrido[3,4-d]pyridazin-

yl)phenol; 

5-(difiuoromethl)-2-(4-((2-(methoxy-d3)-2-methlvpropyl)amino)pyrido[3,4-dpyridazin-

yl)phenol; 

(R)-5-chloro-2-(4-((3,3-dimnethylterahydro-2H-pran-4-yl)amino)pyrido[3,4-dipy ridazin-I

yl)phenol; 

(S)-5-chlioro-2-(4-((2,2-dimethvltetrahvdro-2H-pyran-4-yl)amino)pyrido[3,4-d]pyridazin-1

yl)phenol; 

(R)-2-(4-((5,5-dimethyltetrahydrofuran-3-vl)amino)pyrido[3,4-dpyridazin-1-yl)-5

methylphenol; and 

(S)-2-(4-(((4-methylmorpholin-2-yl)methyl)amino)pyrido[3,4-djpyridazin-1-yl)-5

(trifluoromethyl)phenol.  

[02621 In some embodiments, the compound is (R)-5-chloro-2-(4-((4,4-dimethvltetrahydrofuran-3

yi)amino)pyrido[3,4-djpyridazin-1-yl)phenol.  

[02631 In some embodiments, the compound is 5-(difiuoromethyl)-2-(-((2-(methoxy-3)2

methylpropyl)amino)pyrido[3,4-djpyridazint-1-l)phenol.  

[02641 Insome embodiments,the compoundis(R)-5-chloro-2-(4-((3,3-dimethyltetrahydro-21--pyran

4-yl)amino)pyrido[3.4-djpyridazin-I-vl)phenol.  

[02651 In some embodiments, the compound is (S)-5-cloro-2-(4-((2,2-dimethytetrahy dro-2H-pyran

4-yl)amino)pyrido[3.4-djpyridazin-I-vl)phenol.  

[02661 In some embodiments, the compound is (R)-2-(4-((5,5-dimethyltetrahydrofuran-3

yl)amino)pyrido[3,4-d]pyridazin-I-vy)-5-methylphenol.  

[02671 In some embodiments, the compound is (S)-2-(4-(((4-methylmorpholin-2

yl)imethyl)amino)pyrido[3,4-d]pyridazini-vyl)-5-(trifluoromethl)pheno 

[0268] In some embodiments, the compound is a pharmaceutically acceptable salt of an one of the 

compounds described herein.  

[0269] In some aspects, the present disclosure provides a compound being an isotopic derivative 

(also referred to herein as an isotopically labeled compound) of any one of the compounds of the 

Formulae disclosed herein.  

[02701 In some embodiments, the compound is an isotopic derivative of any one of the compounds 

described herein and prodrugs and pharmaceutically acceptable salts thereof.  

[02711 lisonic embodiments, the compoundis an isotopic derivative ofany one of the compounds 
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described herein and pharmaceutically acceptable salts thereof.  

[02721 In some embodiments, the compound is an isotopic derivative of any one of prodrugs of the 

compounds described herein and pharmaceutically acceptable salts thereof 

10273 Insome embodiments, the compound is an isotopic derivative of any one of the compounds 

described herein.  

[02741 It is understood that the isotopic derivative canbe prepared usingany of a variety of art

recognized techniques. For example, the isotopic derivative can generally beprepared by carrying out 

the procedures disclosed in the Schemes and/or in the Examples described herein, by substituting an 

isotopically labeled reagent for a non-isotopically labeled reagent.  

[02751 In some embodiments, the isotopic derivative is a deuterium labeled compound.  

[02761 In some embodiments, the isotopic derivative is a deuterium labeled compound of any one of 

the compounds of the Fonnulae disclosed herein.  

[02771 The term "isotopic derivative", as used herein, refers to a derivative of a compound in which 

one or more atoms are isotopically enriched or labeled. For example, an isotopic derivative of a 

compound disclosed herein is isotopically enriched with regard to, or labeled with, one or more 

isotopes as compared to the corresponding disclosed compound. In some embodiments, the isotopic 

derivative is enriched with regard to, or labeled with, one or more atoms selectedfrom 2H, 13C' 1C, 

'N, "O, 2 9 Si, "P, and 34 . In some embodiments, the isotopic derivative is a deuterium labeled 

compound (i.e., being enriched with 2- 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 "SI 

labeled compound, a " 4I labeled compound, a "'I labeled compound. a 1I labeled compound, a 1[I 

labeled compound, a 1 3
5 labeled compound, or any combination thereof. In some embodiments, the 

compound is a 3S labeled compound, a 34S labeled compound, a "S labeled compound, a 36S labeled 

compound, orany combination thereof.  

[02781 It is understood that the IF,",j, ]21, 
1 2

51, 
1 9 , 3q ,3i 3, S, and/or "S labeled 

compound, canbe preparedusingany of variety of art-reognizedtechniques. Forexample, the 

deuterium labeled compound can generally be prepared by carrying out the procedures disclosed in 

the Schemesand/or in the Examples described herein, by substituting a 8F'1, 3 11, 121, 1"1, Bi1, 31 , 

32s, 3S, S, and/or 36S labeled reagent for a non-isotope labeled reagent.  

[0279] Acompoundofthe invention orapharmaceutically acceptable salt orsolvatethe reof that 

containsone or more oftheaforementioned' t F, 1231, 
2

41, 1I, 129 131' i1s, 32S, 34S, 3S, and 6 S 

atom(s) is within the scope of the invention. Further, substitution with isotope (e.g., IF, 3I, 124, I, 

'9 1 I, 1 5 I, 3 2 S, 3 4S, 3 5 , and/or 36S) may afford certain therapeutic advantages resulting from greater 

metabolic stability, e.g., increased in vivo half-life or reduced dosage requirements.  

[02801 For the avoidance of doubt it is to be understood that, where in this specification a group is 

qualified by "described herein", the said group encompasses the first occurring and broadest 

definition as well as each and all of the particular definitions for that group.  
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[0281.1 A suitable phannaceuticallyacceptable salt of a compound of the disclosure is, for example, 

an acid-addition salt of a compound of the disclosure which is sufficiently basic, for example, an 

acid-addition salt with, for example, an inorganic or organic acid, for example hydrochloric, 

iydrobromic, sulfuric, phosphoric, trifioroacetic, formic, citric methane sulfonate or maleic acid. In 

addition, a suitable pharmaceutically acceptable salt of a compound of the disclosure which is 

sufficiently acidic is an alkali metal salt, for example a sodium or potassium salt, an alkaline earth 

metal salt, for example a calcium or magnesium salt, an ammonium salt or a salt with an organic base 

which affords a phannaceutically acceptable cation, for example a salt with nethylamine 

dimetliviamine, dietivlamine, triniethylarine, piperidine, morpholine or tris-(2-hydroxyethy)amine.  

[02821 It will be understood that the compounds of any one of the Formulae disclosed herein and any 

pharmaceutically acceptable salts thereof, comprise steroisoners, mixtures of stercoisomers 

polymorphs of all isomeric forms of said compounds.  

[02831 In some embodiments, the compound of Formula (I) is not: 

/ H 
N N 

'N OH 

1A 
Ch.  

5-chloro-2-(4-((4,4-diniethvltetrahydrofuran-3-yl)amino)pyrido[3,4-d]pyridazin
I-vl)phenol; 

H 
N N 

*N OH 

3A N 

5-chloro-2-(4-((3,3-dimethyltetrahydro-2H--pyran-4-yi)amino)pyrido[3,4
djpyridazin-1-yl)phenol; 

H 
N N 

4IA CI 

5-chloro-2-(4-((2,2-dimetltetraydro-2Hr-pyran4-yi)amino)prido[3,4
d]pyridazi-1y)phenol; or 

H HO 

5A 

24-(4-(5,5dimethyltetrahydrofuran-3-yl)aniino)pyrido[3.,4-d]pyridazin-I-yl)-5
nethylphenol, 

or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, stereoisomer, tautomer, isotopically 

labeled compound, or prodrug thereof.  

[02841 As used herin, the term "isonmrism" means compounds that have identical molecular 
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formulae but differ in the sequence of bonding of their atoms or in the arrangement of their atoms in 

space. Isomers that differ in thearrangement of theiratoms in space are termed "steroisomers." 

Stereoisomers that are not mirror images of one another are termed "diasteroisomers," and 

stereoisomers that are non-superimposable mirror images of each other are termed "enantiomers" or 

sometimes optical isomers. A mixture containing equal amounts of individual enantiomeric forms of 

opposite chirality is termed a "racemic mixture." 

[0285] As used herein, the term "chiral center" refers to a carbon atom bonded to four nonidentical 

substituents.  

[02861 As used herein, 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 diastereomer or as a 

mixture of diastereomers, termed "diastereomeric mixture." When one chiral center is present, a 

stereoisoner may be characterized by the absolute configuration (R or S) of that chiral center.  

Absolute configuration refers to the arrangement in space of the substituents attached to the chiral 

center. The substituents attached to the chiral center under considerationare ranked in accordance 

with the Sequence Rule of Cahn, Ingold and Prelog. (Cahn et al., Angew. Chem. Inter, Edit. 1966, 5, 

385; errata 511; Cahn metal , Angew. Chem. 1966, 78, 413; Cahn and Ingold, J. Chem. Soc, 1951 

(London), 612; Cahn et aL, Experientia 1956, 12, 81; Cahn, J, Chem. Educ. 1964, 41, 116).  

[02871 As used herein, the term geometricc isomer" means the diastereomers that owe their existence 

to hindered rotation about double bonds or a cycloalkyl linker (e.g., 1.3-cyclobutyl). These 

configurations are differentiated in their names by the prefixes cis and trans. or Z and E, which 

indicate that the groups are on the same or opposite side of the double bond in the molecule according 

to the Cahi-Ingold-Prelog rles.  

[02881 It is to be understood that the compounds of the present disclosure may be depicted as 

different chiral isomers or geometric isomers. It is also to be understood that when compounds have 

chiral isomeric or geometric isomeric fonns, all 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.  

[02891 It is to be understood that the structures and other compounds discussed in this disclosure 

include allatropic isomers thereof. It is also to be understood that not all atropic isomers may have the 

same level of activity.  

[0290] As used herein, the term "tautoner" is one of two or more structural isomers that exist in 

equilibrium and is readily converted from one isomeric form to another This conversion results in the 

formal migration of a hydrogen atom accompanied by a switch of adjacent conjugated double bonds.  

Tautomers exist as a mixture of a tautomeric set in solution. In solutions where tautomerization is 

possible, a chemical equilibrium of the tautomers will be reached. The exact ratio of the tautomners 

depends on several factors, including temperature, solvent and pH. The concept of tautonmers that are 

interconvertible by tautonmerizations is called tautonmerism. Of the various types of tautomerism that 
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are possible, twoare commonly observed. In keto-enol tautomerism a simultaneous shift of electrons 

and a hydrogen atom occurs. Ring-chain tautomerism arises as a result of thealdehyde group (-CHO) 

in a sugar chain molecule reacting with one of the hydroxy groups (-OH) in the same molecule to give 

it a cyclic (ring-shaped) form as exhibited by glucose.  

[0291] It is to be understood that the compounds of the present disclosure may be depicted as 

different tautomers. It should also be understood that when compounds have tautomeric forms, all 

tautomeric forms are intended to be included in the scope of the present disclosure, and the naming of 

the compounds does not exclude any tautomer form. It will be understood that certain tautomers may 

have a higher level of activity than others.  

[02921 Compounds that have the same molecular formula but differ in the nature or sequence of 

bonding of their atonis or the arrangement of their atoms in space are termed isomerss." Isomers that 

differ in the arrangement of their atoms in space are temied "stereoisomers" Stereoisomers that are 

not mirror images of one another are termed "diastereomers" and those that are non-superimposable 

mirror images of each other are termed "enantiomers." When a compound hasan asymmetric center, 

for example, it is bonded to four different groups, a pair of enantiomers is possible. An enantiomer 

can be characterized by the absolute configuration of its asymmetric center and is described by the 

R- and S-sequencing rules of Cahn and Prelog, or by the manner in which the molecule rotates the 

plane of polarized light and designated as dextrorotatory or levorotatoy (i.e., as (+) or (-)-isomers 

respectively). A chiral compound can exist as either individual enantiomer or as a mixture thereof. A 

mixture containing equal proportions of the eantiomers is called a "racemicmixture." 

[02931 The compounds of this disclosure may possess one or more asymunetric centers; such 

compounds can therefore be produced as individual (R)- or (S)-stereoisomers or as mixtures thereof.  

Unless indicated otherwise, the description or naming of a particular compound in the specification 

arid claims is intended to include both individual enantiomers and mixtures, racemic or otherwise, 

thereof. The methods for the determination ofstereocheumistry and the separation of stereoisomers 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 resolution of a racemic form. Some of the compounds of the disclosure may 

have geometric isomeric centers (E- and Z- isomers). It is to be understood that the present disclosum 

encompasses all optical, diastereoisomers and geometric isomers and mixtures themeof that possess 

inflamnmasome inhibitory activity.  

[0294] It is to be understood that the compounds of any Formula described herein include the 

compounds themselves, as well as their salts, and their solvates, if applicable. A salt, for example, can 

be formed between an anion and a positively charged group (e.g. amino) on a substituted compound 

disclosed herein. Suitable anions include chloride, bromide. iodide, sulfate, bisulfate, sulfamnate.  

nitrate, phosphate, citrate, methanesulfonate, trifluoroacetate, glutamate, glucuronate., glutarate, 

palate, nialeate, succinate, fumarate, tartrate, tosylate, salicylate, lactate, naphthalenesulfonate, and 
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acetate (eg.,trifluoroacetate).  

[02951 As used hemin, the term "phanaceutically acceptable anion" refers toan 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 disclosedherein. Suitable 

cations include sodium ion, potassium ion, magnesium ion, calcium ion, and an ammonium cation 

such as tetramethylanrmonium ion or diethylamine ion. The substituted compounds disclosed herein 

also include those salts containing quaternary nitrogen atoms.  

[02961 It is to be understood that the compounds of the present disclosure, for example, the salts of 

the compounds, can exist in either hydrated or unhydrated (the anhydrous) form or as solvates with 

other solvent molecules. Nonlimiting examples of hydrates include monohydrates, dihydrates, etc.  

Nonlimiting examples ofsolvates include ethanol solvates, acetone solvates, etc.  

[02971 As used herein, the tern solvate" means solvent addition forms that contain either 

stoichiometric or non-stoichiometric amounts of solvent. Some compounds havea tendency to trapa 

fixed molar ratio of solvent molecules in the crystalline solid state, thus forming a solvate. If the 

solvent is water the solvate formed is a hydrate; and if the solvent is alcohol, the solvate formed isan 

alcoholate. Hydrates am formed by the combination of one or more molecules of water with one 

molecule of the substance in which the waterretains its molecular state as H20 

[0298] As used herein, the term "analog" refers to a chemical compound that is structurally similar to 

another but differs slightly in composition (as in the replacement of one atom by an atom of a 

different element or in the presence of a particular functional group, or the replacement of one 

functional group by another functional group). Thus, an analog is a compound that is similar or 

comparable in function and appearances but not in structure or origin to the reference compound.  

[02991 As used herein, the term "derivative" refers to compounds that have a common core structure 

and are substituted with various groups as described herein.  

[03001 It is also to be understood that certain compounds of any one of the Formulae disclosed herein 

may exist in solvatedas well as unsolvated forns such as, for example, hydrated forns. A suitable 

pharmaceutically acceptable solvate is, for example, a hydrate suchas hemi-hydrate, a mono-hydrate, 

a di-hydrate or a tri-hydrate. It is to be understood that the disclosure encompasses all such solvated 

forms that possess inflammasome inhibitory activity, 

[0301.1 Itis also tobe understoodthat certaincompounds of any one of the Formulae disclosed herein 

itay exhibitpolymorphism, andthatthe disclosure encompasses all suchforns, or mixtures-thereof, 

whichpossess inflamnmasome inhibitory activity. It is genemlly known that crystalline materials may 

be analyzed using conventional techniques such as X-Ray Powder Diffraction analysis, Differential 

Scanning Calorimetry,Thermal Gravimetric Analysis, Diffuse Reflectance Infrared Fourier 

Transform (DRIFT) spectroscopy, Near Infrared (NIR) spectroscopy, solution and/or solid state 

nuclear magnetic resonance spectroscopy. The water content of such crystalline materials may be 

determined by Karl Fischer analysis.  
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[03021 Compounds of any one of the Formulae disclosed herein may exist in a number of different 

tautomeric forms and references to include all such forms. For the avoidance of doubt, wherea 

compound can exist in one of several tautomeric forms, and only one is specifically described or 

shown, all others are nevertheless embraced by Formula (). Examples of tautomeric forms include 

keto- enol-, and enolate-forms, as in, for example, the following tautomeric pairs: keto/enol 

(illustrated below ), imine/enamuine, amide/imino alcohol, anidine/auidine, nitroso/oxime, 

thioketone/enethiol, and nitro/aci-nitro.  

~ <1 ___ /0,H H, _ 
-C-C e C=C C=C 

keto enol enolate 

[0303] The compounds of any one of the Formulae disclosed herein may be administered in the form 

of a prodrug which is broken down in the human oranimal 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 prodrug can be formed when the compound of the 

disclosure contains a suitable group or substituent to which a property-modifying group can be 

attached. Examples of prodrugs include derivatives containing in vivo cleavable alkyl or acyl 

substituents at the ester or amide group in any one of the Formulae disclosed herein.  

[03041 Accordingly, the present disclosure includes those compounds of any one of the Formulae 

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 prodig thereof. Accordingly, the 

present disclosure includes those compounds of any one of the Formulae disclosed herein thatare 

produced by organic synthetic means and also such compounds that are produced in the human or 

animal body by way of metabolism ofa precursor compound, that is a compound of any one of the 

Formulae disclosed herein may be a synthetically-produced compound or a metabolically-produced 

compound.  

[03051 A suitable pharmaceutically acceptable prodrug of a compound of any one of the Fonnulae 

disclosed herein is one that is based on reasonable medical judgment as being suitable for 

administration to the human or animal body without undesirable pharmacological activities and 

without undue toxicity. Various fors of prodrug have been described, for example in the following 

documents: a) Methods in Enzymology, Vol. 42, p. 309-396, edited by K. Widder, etal. (Academic 

Press, 1985); b) Design of Pro-drugs, edited by H. Bundgaard. (Elsevier1985);c)ATextbookof 

Drug Design and Development, edited by Krogsgaard-Larsen and H. Bundgaard, Chapter 5 "Design 

and Application of Pro-drugs," by H. Bundgaard p. I13-191 (1991); d) H. Bundgaard, Advanced 

Drug Delivery Reviews, 8, 1-38 (1992); e) H. Bundgaard, et al. Journal of Pharmaceutical Sciences, 

77, 285 (1988); )N. Kakeya, etal., Chem, Pharm. Bull., 32, 692 (1984); g) T. Higuchi and V. Stella, 

"Pro-Drugsas Novel Delivery Systems," A.C.S. Symposium Series, Volume 14: and h) E. Roche 
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(editor), "Bioreversible Carriers in Drug Design," Pergamon Press, 1987.  

[03061 A suitable pharaceutically acceptable prodrug of a compound of any one of the Formulae 

disclosed herein that possesses a hydroxy group is, for example, ani in vivo cleavable ester or ether 

thereof. An in vivo cleavable ester or ether of a compound of any one of the Formulae disclosed 

herein containing a hydroxy group is, for example, a pharnaceutically acceptable ester or ether which 

is cleaved in the human or animal body to produce the parent hydroxy compound. Suitable 

phannaceutically acceptable ester forming groups forahydroxgroupincludeinorganicesters such 

as phosphate esters (including phosphoramidic cyclic esters). Further suitable pharmaceutically 

acceptable ester forcing groups for a hydroxy group include C-Ci alkanoyl groups such as acetyl, 

benzoyl, phenylacetyl and substituted benzovl and phenylacetyl groups, C-Cio alkoxycarbonyl 

groups such as ethoxycarbonyl, N,N-(C-C 6 alkyl)2carbamoyl, 2-dialkylaminoacetyl and 2

carboxyacetyl groups. Examples of ring substituents on the phenylacetyl and benzoyl groups include 

aminomethyl, N-alkylaminomethyi, N,N-diaiklaminomethyl morpholinomethyl, piperazin-1

ylmethyl and 4-(C-C4 alkyl)piperazin-1-ylmethyl. Suitable pharmaceutically acceptable ether 

forming groups for a hydroxy group include c-acyloxyalkyl groups such as acetoxymethyl and 

pivaloyloxymethyl groups.  

[0307] A suitable phannaceutically acceptable prodrug of a compound of any one of the Formulae 

disclosed herein that possesses a carboxy group is, for example, an in vivo cleavable amide thereof, 

for example an amide formed with an amine such as ammonia, a C1-4 alkylanmiie such as 

methylamine,a(Cm-Caalkyi) 2-aninesuchasdiethlamine, N-ethy-N-methylamine or 

diethylamine, a C-C4 alkox-C-C 4 alkylamine such as 2-methoxyethylamine, a phenyl-C-C 4 

alkylamine such as benzylanine and amino acids such as glycine or an ester thereof.  

[03081 A suitable pharmaceutically acceptable prodrug of a compound of any one of the Formulae 

disclosed herein that possesses an amino group is, for example, an in vivo cleavable amide derivative 

thereof. Suitable pharmaceutically acceptable amides from an amino group include, for example an 

amid formed with C-Cm alkanoyl groups suchas an acety, benzoyl, phenylacetyl and substituted 

benzoyland phenylacetyl groups. Examples of ringsubstituents on the phenylacetl and benzoyl 

groups include aminomethyl, N-alkylai yl, N,N-dialkylaiomethyl, morpholiniomethl, 

piperazin-1-ylmethyl and 4-(C-C 4 alkVl)piperazin-I-ymethy.  

[03091 The in vivo effects of a compound of any one of the Fornula disclosed herein may be 

exerted in part by one or more metabolites that are forced within the human or animal body after 

administration of a compound of any one of the Formulae disclosed herein. As stated hereinbefore, 

the in vivo effects of a compound of any one ofthe Formulae disclosed herein may also be exerted by 

way of metabolism of a precursor compound (a produg).  

[03101 A suitable general route forte preparation of a compound of the application is using 

Protocol A and can be described in Scheme 1 herein.  

Scheme 1 
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--- -i ----

dioxane/H 20 

Step 2 

[03111 Examples presented herein, unless otherwise stated, are synthesized according to the general 

procedure presented in Scheme 1.  

[03121 Step one involves an SNArreaction between anamine (i)andan aryl dicdoride (ii), to 

provide the target chloroaryl intermediate (iii). Step two involves cross-coupling between 

intermediate (iii) 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.  

Amine (i), aryl dichloride (ii), and boronic acid or boronate (iv) are either commercially available or 

known in the chemical literature, unless otherwise indicated.  

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

using Protocol B in Scheme 2 herein.  

Scheme 2 

M R NR 0 N 

-- N Py 
-0 OH SOCI70°C POClZ --------------------------- 21s-,AtH.3" rfu N -> NH<H0,OH.5 0 COH reflux 

Step1 Step 2 N Step3 

vii viii ix 

H 

R 0  N-H 
H H 
N N - p-N N N~ IN i ' N 0' A"SIN OHI 

A' Na2CI> ,' N MF A 

| Di MRR FaR 
Step 4 Step 5 

x xi xii 

[0314] Step Onex wolves opening commercially available 3,4-pyridinedicarboxylic acid anhydride 

(vii) with a Grignard reagent to obtain carboxylic acid (viii). Step two features chlorination, then 

condensation with iydrazine to furnish pyridazinol (ix). Step three then involves another chlorination 
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to furnish key intermediate (x), which in turn may be engaged in step four asaan SNAr reaction with 

an amine (i) to form azaphthalazines (xi). Step five then features a methyl ether deprotection then 

provides analogs (xii).  

Biological Assays 

[03151 Compounds designed, selected and/or optimized by methods described above and herein, 

once produced, can be characterized using a variety of assays known to those skilled in the ait to 

determine whether the compounds have biological activity. For example, the molecules can be 

characterized by conventional assays, including but not limited to those assays described below, to 

deterine whether they have a predicted activity, binding activity andor binding specificity.  

[03161 Furtherniore, high-throughput screening can be used to speed up analysis using such assays.  

As a result, it can be possible to rapidly screen the molecules described herein for activity,using 

techniques known in the art. General methodologies for performing high-throughput screening are 

described, for example, in Devlin (1998) High Throughput Screening, Marcel Dekker; and U.S.  

Patent No. 5,763,263. High-throughput assays can use one or more differentassay techniques 

including, but not limited, to, those described below.  

[0317] Variousin vitro orin vivobiologicalassays are may be suitable for detecting the effect of the 

compounds of the present disclosure. These in vitro or in vivo biologicalassays can include, but are 

not limited to, enzymatic activity assays, electrophoretic mobility shift assays, reporter Cn assays, in 

vitro cell viability assays. binding assays, cellular assays (cell lines, primary cells and whole blood), 

in vitro cell viability assays, as well as assay s for determining NLRP3 potency, unbound clearance, 

solubility, permeability, metabolic stability (e.g., in hepatocytes), and CYP inhibition and time

dependent inhibition (TDI) assays (e.g., for de-risking potential adverse in vivo drug-drug 

interactions).  

[03181 In some embodiments, the biological assay is described in the Examples, Assay Methods 

section, In some embodiments, the AssaY Methods section refers to Example 12.  

[0319] For example, in some embodiments, the compounds of the instant disclosure may be tested 

for their human-NLRP3 inhibitionactivity using known procedures, such as the methodology reported 

in Coll et at. Nat/Med (2015) 21(3):248-255. See also the Examples, Assav Methods section, In some 

embodiments, the compounds of the instant disclosure may be tested for their human NL.RP3 potency 

using known procedures. See, e.g., the human whole blood NLRP3 assay described in the Assay 

Method section of the Examples. In some embodiments, the compounds of the instant disclosure may 

further be tested for brain penetrance. See, e.g., the kp and kpu,u NLRP3 assay described in the Assay 

Method section of the Examples.  

[03201 In other embodiments, the compounds of the instant disclosure may be tested for unbound 

clearance (Clu) following known procedures, such as described in Miller et al., J fed Chem. (2020) 

63:12156-12170. For example, unbound clearance (Clu) may be calculated by dividing total clearance 
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(CL'in mL/min/kg) as measured in blood or plasma by theunbound fraction in plasma (ft).  

[0321.1 In yet other embodiments, the permeability of compounds of the instant disclosure may be 

determined following known procedures, such as described in Wang et a[ Jfass Spectrom. (2000) 

35:71-76. For example, permeability across cell membranes may be measured using either Caco-2 or 

MDCK )R I cell lines in Transwell plates, after measuring the compound in both apical and 

basolateralchambers, and reported as an apparent permeability Papp A-B in 10-6cm/s.  

[0322] In additional embodiments, the solubility of compounds of the instant disclosure may be 

determined following known procedures, such as described in Alsenz and Kansy, Advanced Drug 

Deliverv Reviews (2007) 59:546-567, and Wang e! al. JAss Specron. (2000) 35:71-76. For 

example, the kinetic solubility in physiologically relevant media, such as phosphate buffered solution 

(PBS, pH 7.4) or simulated gastric fluid (SGF). may be measured using serial dilution and two hour 

incubation period, followed by filtration, and reported in M by LC-MS/MS. Thernodynamic 

solubility in physiologically relevant media may be measured by LC-MS/MS, after a twenty-four hour 

incubation, followed by filtration, and reported inmg/mL. Optimized solubility may be beneficial for 

manufacturing and further processing of the compound. Furthermore, optimized solubility allows for 

a more efficient in vitro analysis of the compound, including data collection around the compound's 

safety, drug-drug interactions, potency, selectivity, metabolism, and perneability.  

Pharmaceutical Compositions 

[03231 In some 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 each of the 

formulae described in Table 1, ora pharmaceutically acceptable salt, sovate, clathrate, hydrate, 

stereoisomer, tautomer, isotopically labeled compound, or prodrug 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 each of the formulae 

described in Table 2, or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, steroisomer, 

tautomer, isotopically labeled compound, or prodrug thereof, and one or more pharmaceutically 

acceptable carriers or excipients. In some embodients., the present disclosure providesa 

phannaceutical compositioncomprising at least one compound of each of the formulae described 

herein, or a pharmaceutically acceptable salt, solvate, clathate, hydrate, stereoisomer, tautomer, 

isotopically labeled compound, or prodrug thereof, and one or more pharnaceutically acceptable 

cariers or excipients. In some embodiments, the pharmaceutical composition comprises one or more 

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 inTable 1. In some embodiments, the present disclosure provides a 

phannaceutical composition comprising at least one compound described in Table 2. In some 

58



WO 2023/183943 PCT/US2023/064967 

embodiments, the present disclosure provides pharmaceutical composition comprising at least one 

compound described herein.  

[03241 In some embodiments of the disclosure, the pharmacutical composition comprises a 

compound described in Tabe I and a pharmacutically acceptable carrier.  

[03251 In some embodiments of the disclosure, the pharmacutical composition comprises a 

compound described in Table 2 and a phannaceutically acceptable carrier.  

[03261 In sortie embodiments of the instant disclosure, the pharmaceutical composition comprises a 

compound of Formula I as described herein and a pharmaceutically acceptable carrier.  

[03271 In one embodiment of the instant disclosure the pharmaceutical composition comprises (R)-5

chloro-2-(4-((4,4-dimethyltetrahydrofuran--3-vl)amino)pyrido[3,4-djpyridazin-I-yi)phenoi as 

described herein and a pharmaceutically acceptable carrier.  

[03281 Inanother embodiment of the disclosure, the pharmaceutical composition comprises 5

(difluoromethyl)-2-(4-((2-(methoxy-d3)-2-methvlpropyl)amino)pyrido[3,4-d]pyridazin-1-vl)phenol as 

described herein and a pharmaceutically acceptable carrier.  

[03291 In another embodiment of the disclosure, the pharmaceutical composition comprises (R)-5

chloro-2-(4-((3,3-dimethytetrahydro-2H-pyran-4-yl)amino)pyrido[3,4-djpyridazin-1-vl)phe nol as 

described herein and a pharmaceutically acceptable carrier.  

[0330] In another embodiment of the disclosure, the pharmactical composition comprises (S)-5

cloro-2-(4-((2,2-dimetltetrahyvdro-2H-pyran4-y)amino)pyido[34-d]pyidazin-1-yvl)phenol 

described herein and a pharmaceutically acceptable carrier.  

[0331J Inone embodimentofthieinstant disclosurethepharmnacentical composition comprises(R)-2

(4-((5,5-diiethyltetrahydrofuran-3-ll)amino)pyrido[3,4-dpyridazin-1-yl)-5-metiIlphenoi as 

described herein and a pharmaceutically acceptable carrier.  

[03321 In one embodiment of the instant disclosure the pharmaceutical composition comprises (S)-2

(4-(((4-metiivlmorphoin-2-vl)methyl)amino)prido[3,4-d]pyidazin-1-yl)-5-(trifluoromethi)phenoi 

as described herein anda pharmaceutically acceptable carrier.  

[03331 The compounds of present disclosure can be formulated for oral administration in forms such 

as tablets, capsules (each of which includes sustained release or timed release formulations), pills, 

powders, granules, elixirs, tinctures, suspensions, syrups and emulsions, The compounds of present 

disclosure on can also be formnuilated for intravenous (bolus or in-fusion) inti'aperitoneal, topical, 

subcutaneous, intramuscular or transdemai (e.g., patch) administation, all using forms well knoin to 

those of ordinary skill in the pharmaceutical arts.  

[03341 The fornulation of the present disclosure may be in the form of an aqueous solution 

comprising an aqueous vehicle. The aqueous vehicle component may comprise water and at least one 

phannaceutically acceptable excipient. Suitable acceptable excipients include those selected front the 

group consisting ofa sohibility enhancing agent, chelating agent, preservative, tonicity agent, 

viscosity/suspending agent, buffer, and pH modifing agent, and a mixture thereof 
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[03351 Any suitable solubility enhancing agent can be used. Examples of a solubility enhancing 

agent include cyclodextrin, such as those selected from the group consisting of hydroxypropyl-D

eyelodextrin, methyl-f-cyclodextrin, randomly methylated-§-cyclodextrin, ethylated-Q-cyclodextrin, 

triacetyl-Q-cyclodextrin, peracetylated-Q-cyclodextrin, crboxymethyl-Q-cyclodextrin, hydroxyethyl

p-cyclodextrin, 2-hydroxy-3-(trimethylammonioipropyl- -codextrin, lucosyl-f-cyclodextrin, 

sulfated Q-cyclodextrin (S-p-CD), mahosyl-p-cyclodextrin, -cyclodextrin sulfobutyl ether, branched

Q-cyclodextrin, hvdroxypropyl-y-cyclodextrin, randomly methyated-y-cyclodextiin,and trimethyl-y

cyclodextrin, and mixtures thereof 

[03361 Any suitable chelating agent can be used. Examples of a suitable chelating agent include 

those selected from the group consisting of ethylenediarninetetraacetic acid and metal salts thereof, 

disodium edetate, trisodimedetate, and tetrasodium edetate. and mixtures thereof.  

[03371 Any suitable preservative canbe used. Examples ofa preservative include those selected from 

the group consisting of quaternaryammonium salts suchas benzalkonium halides (preferably 

benzalkonium chloride), chlorhexidine gluconate, benzethonium chloride, cetyl pyridinium chloride, 

benziyl bromide, phenylmercury nitrate, phenylmercury acetate, phenylmercury neodecanoate, 

merthiolate, methylparaben, propylparaben, sorbic acid, potassium sorbate, sodium benzoate, sodium 

propionate, ethyl p-hydroxybenzoate, propylaminopropyl biguanide, and butyl-p-hydroxybenzoate, 

and sorbic acid, and mixlums thereof.  

[0338] The aqueous vehicle may also include a tonicity agent to adjust the toxicity osmoticc 

pressure). The tonicity agent can be selected from the group consisting of a glycol (such as propylene 

glycol, diethylene lycol, triethylene glycol), glycerol, dextrose, gverin, mannitol, potassium 

chloride, and sodium chloride, and a mixture thereof.  

[03391 The aqueous vehicle may also contain a viscosity/suspending agent. Suitable 

viscosity/suspending agents include those selected from the group consisting of cellulose derivatives, 

such as methyl cellulose, ethyl cellulose, hydroxyethylcellulose, polyethylene glycols (such as 

polyethylene glycol 300, polyethylene glycol 400), carboxymethyl cellulose,hydroxpropyimethyl 

cellulose, and cross-linked acrylicacid polymers (carbomers), such as polymers of acrylic acid cross

linked with polyalkenyl ethers or divinyl glycol (Carbopols - suchas Carbopol 934, Carbopol 934P, 

Carbopol 971, Carbopol 974 and Carbopol 974P), and a mixture thereof.  

[03401 In order to adjust the formulation to an acceptable pH (typically a pH mange ofabout 5.0 to 

abouti9.0, more preferably about 5.5 to about8.5, particularly about 6.0to about 8.5, aboutTO to 

about 85, about7.2 toabout 7.7. about 7.1to about 7.9, orabout 7.5 to about 8.0), the formulation 

may contain a pH modifying agent. The pH modifying agent is typically a mineral acid or metal 

hydroxide base, selected from the group of potassium hydroxide, sodium hydroxide, and hydrochloric 

acid, aid mixtures thereof, and preferably sodium hydroxide and/or hydrochloric acid. These acidic 

and/or basic pH modifying agents are added to adjust the fonnulation to the target acceptable pH 

range. Hence it may not be necessary to use both acid and base - depending on the fonnulation, the 
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addition of one of theacid or base may be sufficient to bring the mixture to the desired pH range.  

[0341.1 The aqueousvehicle may also contain bufferingagentto stabilize the pH. Whenused, the 

buffer is selected from the group consisting of a phosphate buffer (such as sodium dihy drogen 

phosphate and disodium hydrogen phosphate), a borate buffer (such as boric acid, or salts thereof 

including disodium tetraborate), a citrate buffer (such as citric acid, or salts thereof including sodium 

citrate), and -aminocaproic acid, andixitures thereof.  

[0342] The formulation may further comprise a wetting agent. Suitable classes of wetting agents 

include those selected from the groupconsisting of polyoxvpropylene-polyoxyethylene block 

copolymers (poloxamers), polyethoxylated ethers of castor oils, polyoxyethylenated sorbitan esters 

(polvsorbatespolymers of oxyethylated octyl phenol (Tyloxapol), polyoxyl 40 stearate, fatty acid 

glycol esters, fatty acid glyceryl esters, sucrose fatty esters, and polyoxyethylene fatty esters, and 

mixtures thereof'.  

[03431 Oral compositionsgenerally include an inert diluent or an edible pharmacutically 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 usinga fluid carrier for 

use as a mouthwash, wherein the compound in the fluid carrier is applied orally and swished and 

expectorated or swallowed. Pharmaceutically compatible binding agents, and/or adjuvant materials 

can be included as part ofthe 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 cellulose, gum tragacanth or gelatin an excipient such as starch or lactose, a 

disintegrating agent such as alginic acid, Primogel, or corn starch; a lubricant such as magnesium 

stearate or Sterotes; a glidant such as colloidal silicon dioxide: a sweetening agent such as sucrose or 

saccharin; or a flavoring agent such as peppermint, methyl salicylate, or orange flavoring.  

[03441 According to a further aspect of the disclosure there is provided a pharmaceutical composition 

which comprisesa compound of the disclosure as defined hereinbefore, or a pharmaceutically 

acceptable salt, hydrate or solvate thereof, in association with a pharmaceutically acceptable diluent or 

carrier.  

[03451 The compositions of the disclosure may be in a fomi suitable for oral use (for example as 

tablets, lozenges, hard or soft capsules, aqueous or oily suspensions, emulsions, dispersible powders 

or granules, syrups or elixirs), for topical use (for example as creams, ointments, gels, or aqueous or 

oily solutions or suspensions), foradministration by inhalation (for example as a finely divided 

powder or a liquid aerosol), for administration by insufflation (for example as a finely divided 

powder) or for parenteral administration (for example as a sterile aqueous or oily solution for 

intravenous, subcutaneous, intramuscular, intraperitoneal or intramuscular dosing or as a suppository 

for rectal dosing).  

[03461 The compositions of the disclosure may be obtained by conventional procedures using 
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conventional pharmaceutical excipients, well known in the art. Thus, compositions intended for oral 

use may contain, for example, one or more coloring, sweetening, flavoring and/or preservative gents.  

[03471 An effective amount of a compound of the present disclosure for use in therapy is an amount 

sufficient to treat orprevent an inflammasome related condition referred-to herein, slow its 

progression and/or reduce the symptoms associated. with the condition.  

[0348] An effective amount of a compound of the present disclosure for use in therapy is an amount 

sufficient to treat an inflamnasome related condition referred to herein, slow its progression and/or 

reduce the symptoms associated with the condition.  

[03491 The size of the dose for therapeutic or prophylactic purposes of a compound disclosed herein 

will naturally vary according to the nature and severity 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 

[03501 In sonic aspects, the present disclosure provides a method of modulating NLRP3 activity 

(e.g., in vitro or in vivo), comprising contacting a cell with an effective amount of a compound of the 

present disclosure or a pharniaceutically acceptable salt thereof.  

[03511 In some aspects, the present disclosure provides a method of modulating NLRP3 activity 

(e g. in vitr o or i vIVO), comprising contacting a cell witha compound of the present disclosure or a 

phaimaceutically acceptable salt thereof.  

[03521 In some aspects, the present disclosure provides a method of inhibiting NLRP3 activity (eg., 

in vitroorin vivo),comprising contacting a cell withan effective amount of a compound of the 

present disclosure or a pharmaceutically acceptable salt thereof.  

[0353] In some aspects, the present disclosure providesa method. of inhibitingNLRP3 activity (e.g., 

in vinro or in vivo), comprising contacting a cell with acompound of tie present disclosure or a 

phanuaceutically acceptable salt thereof.  

[03541 In some aspects, the present disclosure provides a method of treating or preventing a disease 

or disorder inhibited by NLRP3 as disclosed herein in a subject in need thereof, comprising 

administering to the subject a therapeutically effective amount of a compound of the present 

disclosure or a pharmaceutically acceptable salt thereof, or a phannaceutical composition ofthe 

present disclosure.  

[03551 In some aspects, the present disclosure provides a method of treatinga disease or disorder 

disclosed herein ina subject in need thereof, comprising administering to the subject a therapeutically 

effective amount of a compound of the present disclosure or apharmaceutically acceptable salt 

thereof, or a pharmaceutical composition of the present disclosure.  

[03561 In some aspects, the present disclosure provides a method of treating or preventing a disease 

or disorder inhibited by NLRP3 as disclosed herein in a subject in need thereof, comprising 

administering to the subjecta compound of the present disclosure or a pharmacutically acceptable 
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salt, solvate, clathrate, hydrate, stereoisomer, tautomer, isotopically labeled compound, or prodrug 

thereof, or a pharmaceutical composition of the present disclosure.  

[03571 In some aspects, the present disclosure provides a method of treating a disease or disorder 

disclosed herein in a subject in need. thereof, comprising administering to the subject a compound of 

the present disclosure ora pharaceutically acceptable salt, solvate, clathrate, hydrate, stercoisomer, 

tautorer, isotopically labeled compound, or prodrug thereof, or a phannaceutical composition of the 

present disclosure. In some embodiments, the disease or disorder is a disease or disorder in which 

NLRP3 activity is implicated.  

[03581 In sonic embodiments, the disease or disorder is inflammation, an auto-immune disease, a 

cancer, an infection, a disease or disorder of the central nervous system, a metabolic disease, a 

cardiovascular disease, a respirator disease, a kidney disease, a liver disease, an ocular disease, a 

skin disease, a lymphatic disease, a rheumatic disease, a psychological disease, graft versus host 

disease, allodynia, or an NLRP3-related disease in a subject that has been detennined to carry a 

germline or somatic non-silent mutation in NLRP3.  

[03591 In some aspects, the present disclosure provides a method of treating or preventing 

inflammation, anauto-immune disease, cancer, an infection, a disease ordisorderofthe central 

nervous system, a metabolic disease, a cardiovascular disease, a respiratory disease, a kidney disease, 

a liver disease, an ocular disease, a skin disease, a lymphatic disease, a rheumatic disease, a 

psychological disease, graft versus host disease, allodynia, or anNLRP3-related disease in a subject 

that has been determined to carry a genline or somatic non-silent mutation in NLRP3 in a subject in 

need thereof, comprising administeringto the subject a therapeutically effective amount of a 

compound of the present disclosure or a pharmaceutically acceptable salt thereof, or a pharmaceutical 

composition of the present disclosure.  

[0360] In some aspects, the present disclosure provides a method of treating inflammation, an auto

imnune disease, a cancer, an infection, a disease or disorder of the central nervous system, a 

metabolic disease, a cardiovascular disease, a respiratory disease, a kidney disease, a liver disease, an 

ocular disease, a skin disease, a lymphatic disease, a rheumatic disease, a psychological disease, graft 

versus host disease, allodynia, or an NLRP3-related disease in a subject that has been determined to 

carry a gennline or somatic non-silent mutation in NLRP3 in a subject in need thereof, comprising 

administering to the subjecta therapeutically effective amount of a compound of the present 

disclosure or a pharmaceutically acceptable salt thereof, or a pharmaceutical composition of the 

present disclosure, 

[03611 In sortie aspects, the present disclosure provides a method of treating or preventing 

inflammation, an auto-inmiune disease, a cancer, art infection. a disease or disorder of the central 

nervous system, a metabolic disease, a cardiovascular disease, a respiratory disease, a kidney disease, 

a liver disease, an ocular disease, a skin disease, a lymphatic disease, a rheumatic disease, a 

psychological disease,graft versus host disease, allodynia, 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 subject in 

need thereof, comprisingadministering to the subject a compound of the present disclosure or a 

pharuaceutically acceptable salt, solvate, clathrate, hydrate, steroisomer, tautomer, isotopically 

labeled compound, or prodrug thereof, or a pharmaceutical composition of the present disclosure.  

[0362 In some aspects, the present disclosure provides a method of treating inflammation,an auto

imniune disease, a cancer, an infection, a disease or disorder of the central nervous system, a 

metabolic disease, a cardiovascular disease, a respiratory disease, a kidney disease, a liver disease, an 

ocular disease, a skin disease, a lymphatic disease, a rheumatic disease, a psychological disease, graft 

versus host disease, allodynia, or an NLRP3-related disease in a subject that has been determined to 

carry a germline or somatic non-silent mutation in NLRP3 in a subject in need thereof, comprising 

administering to the subject a compound of the present disclosure or a phamiaceutically acceptable 

salt, solvate, clathrate, hydrate, stereoisomer, tautomer, isotopically labeled compound, or prodrug 

thereof, or a pharmaceutical composition of the present disclosure.  

[03631 In some aspects, the present disclosure provides a compound of the present disclosure ora 

pharmaceutically acceptable salt, solvate, cLathrate, hydrate, stereoisomer, tautomer, isotopically 

labeled compound, or prodrug thereof for use in modulating NLRP3 activity (e..,in itro or in vivo).  

[03641 In some aspects, the present disclosure provides a compound of the present disclosure or a 

pharmaceutically acceptable salt thereof for use in inhibiting NLRP3 activity (e.g., in vitro or inviv).  

[03651 In some aspects, the present disclosure provides a compound of the present disclosure or a 

phannaceutically acceptable salt thereof for use in inhibiting NLRP3 (e.g., in vitro or in vivo).  

[03661 In some aspects, the present disclosure provides a compound of the present disclosure or a 

phannaceutically acceptable salt thereof for use as an antagonist for NLRP3 (e.g., in vitro or in vivo).  

[03671 In some aspects, the present disclosure provides a compound of the present disclosure or a 

phanuaceutically acceptable salt thereof for use in treating or preventing a disease or disorder 

disclosed herein.  

[03681 In some aspects, the present disclosure provides a compound of the present disclosure or a 

pharmaceutically acceptable salt thereof for use in treating a disease or disorder disclosed herein.  

[03691 In some aspects, the present disclosure provides use of a compound of the present disclosure 

or a pharmaceutically acceptable salt theimof in the manufacture of a medicament for modulating 

NLRP3 activity (e.g., in vitro or in vivo).  

[0370] In son aspects, the present disclosure provides use of a compound of the present disclosure 

orapharmaceutically acceptable salt theimof inthe manufacture of a medicament for modulating 

NLRP3 (e.g., in vitro or in vivo).  

[03711 In sortie aspects, the presentdisclosure provides use of a compoundof the present disclosure 

or a pharmaceutically acceptable salt thereof in the miaufacture of a medicanent for inhibiting 

NLRP3 activity (e.g., in vitro or in vivo).  

[03721 In sonic aspects, the present disclosure provides use of a compound of the present disclosure 
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ora pharmaceutically acceptable salt thereof in the manufacture of a medicament for inhibiting 

NLRP3 (e.g., in vitro or in vivo).  

[03731 In some aspects, the present disclosure provides use of a compound of the present disclosure 

orapharmaceuically acceptable salt thereof inmthe mnufacture of a medicamentfortreating or 

preventing a disease or disorder disclosed herein.  

[0374] In sortie aspects, the present disclosure provides use of a compound of the present disclosure 

or a pharmaceutically acceptable salt thereof in the manufacture of a medicament for treating a 

disease or disorder disclosed herein.  

[03751 In sonic 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 vitro or in vivo).  

[03761 In sonic aspects, the present disclosure provides use of a compound of the present disclosure 

or a pharmaceutically acceptable salt thereof for inhibiting NLRP3 activity (e.g., in vitro or in vivo).  

[03771 In someaspects, the present disclosure provides use ofa compound of the present disclosure 

or a pharmaceutically acceptable salt thereof for modulating NLRP3 (e.g., in vitro or in vivo ).  

[03781 In some aspects, the present disclosure provides use of a compound of the present disclosure 

or a pharmaceutically acceptable salt thereof for inhibitiuNLRP3 (e.g, in vitro or in vivo ).  

[0379] In some 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.  

[0380J In some aspects, the present disclosure provides use of a compound of the present disclosure 

or a pharmaceutically acceptable salt thereof for treating a disease or disorder disclosed herein.  

[03811 Effectiveness of compounds of the disclosure can be determined by industry-accepted assays/ 

disease models according to standard practices of elucidating the same as described in the art and are 

found in the current general knowledge.  

[03821 In some embodiments, the disease or disorder is associated with implicated NLRP3 activity.  

[03831 In some embodiments, the disease or disorder is inflammation, an auto-immune disease, a 

cancer, an infection, a disease or disorder of the central nervous system, a metabolic disease, a 

cardiovascular disease,a respiratory disease, a kidney disease, a liver disease, an ocular disease,a 

skin disease, a lymphatic disease, a rheumatic disease, a psychological disease, graft versus host 

disease, allodynia, or anNLRP3-related disease in a subject that has been determined to carry a 

germline or somatic non-silent mutation in NLRP3.  

[0384] In some embodiments, the disease ordisorderis inflammation.  

[0385] In sortie embodiments, the disease or disorder is an auto-inunune disease.  

[03861 In sortie embodiments, the disease or disorder is a cancer.  

[03871 In sonie embodiments, the disease or disorder is an infection.  

[03881 In sonie embodiments, the disease or disorder is a disease or disorder of the central nervous 

system.  
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[03891 In some embodiments, the disease or disorder is a metabolic disease, 

[03901 In some embodiments, the disease or disorder is a cardiovascular disease.  

[0391.1 In some embodiments, the disease or disorder is a respiratory disease.  

103921 In some embodiments, the disease or disorder is a kidney disease.  

[0393 In some embodiments, the disease or disorder is a liver disease, 

[03941 In sortie embodiments, the disease or disorder is an ocular disease.  

[03951 In sortie embodiments, the disease or disorder is a skin disease.  

[03961 In sortie embodiments, the disease or disorder is a lymphatic disease.  

[0397] In some embodiments, the disease or disorder is a rheumatic disease.  

[03981 In some embodiments, the disease or disorder is a psychological disease.  

[03991 In sonic embodiments, the disease or disorder is graft versus host disease.  

[04001 In some embodiments, the disease or disorder is allodynia.  

[04011 in some embodiments, the disease or disorder isan NLRP3-related disease.  

[04021 In some embodiments, the disease or disorder of the central nervoussystem is Parkinson's 

disease, Alzheimer's disease, traumatic brain injury, spinal cord injury, amyotrophic lateral sclerosis, 

or multiple sclerosis.  

[04031 in some embodiments, the respiratory disease is steroid-resistantasthma.  

[04041 in some embodiments, the rspiratory disease is severe steroid-rsistant asthma, 

[0405] In some embodiments. the kidney disease is an acute kidney disease, a chronic kidney 

disease, or a rare kidney disease.  

[0406J In some embodiments, the skin disease is psoriasis, hidradeniis suppurativa (HS), or atopic 

dennatitis.  

[04071 In some embodiments, the rheumatic disease is dennatomyositis, Still's disease, orjuvenile 

idiopathic arthritis.  

[04081 In some embodiments, the NLRP3-related disease in a subject that has been determined to 

carry a genline or somatic non-silent mutation in NLRP3 is cryopyrin-associated autoinflammatory 

syndrome.  

[04091 In some embodiments, the cryopyrin-associated autoinflammatory syndrome is familial cold 

autoinflammatory syndrome, Muckle-Wells syndrome, or neonatal onset niuiltisystem inflammatory 

disease.  

[0410 In some embodiments, the compound is brain penetrant, having a Kpu,u of > 0.3.  

[0411] Compounds with a Kpu,u of less than or equal to 0.3 are not brain penetrant. In some 

embodinients, the compound is not brain penetrant.  

[0412] In sortie embodiments, the compound has a Kpu,u of greater than 0.3 to about 10.  

[04131 In some embodiments, the compound has a Kpu,u of greater than 0.3 to about 9. In some 

embodiments, the compound has a Kpuu of greater than 0.3 to about. In some embodiments, the 

compound has a Kpu,u of greater than 0.3 to about 7. In some embodiments, the compound has a 
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Kpu,u of greater than 0.3 toabout 6. In sonic embodiments, the compound has a Kpu,u of greater than 

0.3 to about 5. In sonic embodiments, the compound has a Kpuju of greater than 0.3 to about 4. In 

sonic embodiments, the compound has a Kpu,u of greater than 0.3 to about,3. In some embodiments, 

the compound has a Kpu,u of greater than 03 toabout 2.In some embodiments, the compound has a 

Kpu,u of greater than 0,3 to about 1.  

[0414] In sortie embodiments, the compound has a Kpuu of about 0.3. In some embodiments, the 

compound has a Kpu,u of about 0.4. In some embodiments, thecompound has a Kpu,u of about 0.5.  

[04151 In sortie embodiments, the compound has a Kpu,u of about 1. In sortie embodiments, the 

compound has a Kpu,u of about 1.5.  

[04161 In son embodiments, the compound has a Kp,u of about 2. In son embodiments', the 

compound has a Kpu,u of about 2.5.  

[04171 In son embodiments, the compound has a Kpu,u of about 3. In son enbodients', the 

compound has a Kpu,u of about 3.5.  

[04181 in sonic embodiments, the compound has a Kpu,u of about 4. In sonic embodiments, the 

compound has a Kpu,u of about 4.5.  

[0419] In sone embodiments, the compound has a Kpuu of about 5. In sonic ibodiments, the 

compound has a Kpu,u of about 5.5.  

[04201 In sone eibodiments, the compound has a Kpu,u of about 6. In some embodiments, the 

compound has a Kpu,u of about 6.5.  

[0421J Insomeembodinients, thecompound hasaKpu,u of about 7.Insomeembodiimitsthe 

compound has a Kpu,u of about 7.5.  

[04221 In some embodiments. the compound has a Kpu,u of about 8. In some embodiments, the 

compound has a Kpu,u ofabout 8.5.  

[04231 In some embodiments, the compound has a Kpu,u of about 9. In some embodiments, the 

compound has a Kpu,u ofabout 9.5.  

[04241 In some embodiments, the compound hasa Kpu,u of about 10.  

[04251 In certain embodiments, the compound is metabolically stable, e.g., having half-life in 

niouse or hunian liver microsonies or hepatocytes of greater than20 minutes, greater than 30 minutes, 

greater than 40 minutes, greater than 50 minutes, greater than 60 minutes, or between about 30 

minutes to about 120 minutes.  

Routes of Administration 

[04261 Compounds of the present disclosure, or a pharinaceutically acceptable salt, solvate, clathrate, 

iivdrate, stereoisomer, tautomer, isotopically labeled compound, or prodrug thereof, may be 

administered alone as a sole therapy or cart be administered in addition with one or more other 

substances and/or treatments. Such conjoint treatment may be achieved by way of the simultaneous, 

sequential or separate administration of the individual components of the treatment.  
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[04271 For example, therapeutic effectiveness may be enhancedby administration of an adjuvant (ic.  

by itself the adjuvant may only have minimal therapeutic benefit, but in combination withanother 

therapeutic agent, the overall therapeutic benefit to the individual is enhanced). Alternatively, by way 

of example only, the benefit experienced by an individual may be increased by administering a 

compound of the instant disclosure with another therapeutic agent (which also includes a therapeutic 

regimen) that also has therapeutic benefit.  

[0428] In the instances where the compound of the present disclosure is administered in combination 

with other therapeutic agents, the compound of the disclosure need not be administered via the same 

route as other therapeutic agents, and may, because of different physical and chemical characteristics, 

be administered by a different route. For example, the compound of the disclosure may be 

administered orally to generate and maintain good blood levels thereof, while the other therapeutic 

agent may be administered intravenously. The initial administration may be made according to 

established protocols known in the art, and then, based upon the observed effects, the dosage, modes 

of administration and times of administration can be modified by the skilled clinician.  

[04291 The particular choice of other therapeutic agent will dependupon the diagnosis ofthe 

attending physicians and theirjudgment of the condition of the individual and the appropriate 

treatment protocol. According to this aspect of the disclosure there is provided a combination for use 

in the treatment ofa disease in which inflammasome activity is implicated comprising a compound of 

the disclosure as defined hereinbefore, or a pharmaceutically acceptable salt thereof, and another 

suitable agent.  

[04301 According to afurtheraspectof the disclosure thereisprovidedapharmaceuticalcomposition 

which comprises a compound of the disclosure, or a pharmaceutically acceptable salt thereof, in 

combination with a suitable, in association with a phannaceutically acceptable diluent or carrier.  

[04311 In any of the abovme-entioned pharmaceutical composition, process., method, use, 

medicament, and manufacturing features of the instant disclosure, any of the altemate embodiments of 

compounds of the present disclosure described hereinalsoapply.  

[04321 The compounds of the disclosure or pharmaceutical compositions comprising these 

compounds may be administered to a subject by any convenient route of administration, whether 

systemicallyperipherally or topically (i.e.,at the site of desired action).  

[0433] Routes of administration include, butare not limited to, oral (e.g. by ingestion); buccal; 

sublingual; transdermal (including, e.g., by a patch, plaster, etc.); transmucosal (including, e.g., by a 

patch, plaster, etc.); intranasal (eg., by nasal spray); ocular (e.g.,by eye drops); pulmonary (eg., by 

inhalation or insufflation therapy using, e.g.. via an aerosol, e.g., through the mouth or nose); rectal 

(e.g., by suppository or enema); vaginal (e.g., by pessary); parenteral, for example, by injection 

including subcutaneous, intradermal, intramuscular, intravenous, intra-arterial, intracardiac, 

intrathecal, intraspinal, intracapsular, subcapsular, intraorbital, intraperitoneal, intratracheal, 

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

Exempnlarv Embodiments 

104341 Exemplary Embodiment 1. A compound of Formula (I): 

(R) H 
N N 

R'1#j N/ ,N OR4 

-X 

R3 
(I), 

or a piamaceutically acceptable salt, solvate clathrate, hydrate, stereoisomer, tautomer, isotopically 

labeled compound, or prodrug thereof, wherein: 

A is a 5- to 8-irembered ronocyclic heterocycloalkyl, wherein the heterocycloalkyl 

comprises at least one 0 ring atom; 

R' is halogen, C 1-Calkyl, or C1-C6 alkoxy; 

R2 is halogen or C-Cs alkyl; 

or Rand R2, together with the atoms to which they are attached, formal 3- to 4-membered 

carbocyclic ring; 

R3 is -OH, halogen, C-C-alkyl, orC]- alkoxy; 

X is H, -OH, halogen, NH 2, -NH(C-C alkyl), -N(C-C, alky)2, or C-C6 alkyl; and 

R4 is H, CC alkyl, or -C(O)(C-C alkyl); and 

p is 0 or 1, 

wherein each instance of alkyl, alk-, or carbocyclic is independently substituted with 0. 1, 2, or 

3 halogen atoms, and 

R14( 

whenP R is Cl, then £2 is not .  

[04351 Exemplary Embodiment 2. The compound of Exemplary Embodiment 1, or a 

pharnaceutically acceptable salt, solvate, clathrate, hydrate, stereoisomer, Lautoier, isotopically 

labeled compound, or prodrug thereof, wherein A is a 5-membered monocyclic heterocycloalkyl 

comprising one 0 ring atoni.  

[04361 Exemplary Embodiment 3. The compound of Exemplary Embodiment I or Exemplary 

Embodiment 2, ora pharmacitically acceptable salt, solvate, clathrate, hydrate, stereoisomer, 

tautomer, isotopically labeled compound, or prodrug thereof, wherein A is a 6-membered monocyclic 

heterocycloalkyl comprising one 0 ring atom.  

[0437] Exemplary Embodiment 4. The compound ofany one of Exemplary Embodiments 1-3, or a 

pharraceutically acceptable salt, solvate, clathrate, hydrate, stereoisomer, tautomer, isotopically 

labeled compound, or prodrug thereof, wherein p is 1, 
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[04381 Exemplary Embodiment 5. The conpoundof any one of Exemplary Embodiments 1-4, or a 

pharmaceutically acceptable salt, solvate, clathrate, hydrate, stereoisomer, tautomer, isotopically 

labeled compound, or prodrug thereof, wherein p is 1; is C -C 6 alkyl or C-C alkoxy; and R2 is C

C aIkyl.  

[0439] Exemplary Embodiment 6. The compound of any one of Exemplary Embodiments 1-5, or a 

phannaceutically acceptable salt, solvate, clathrate, hydrate, stereoisomer, tautomer, isotopically 

labeled compound, or prodrug thereof, wherein R3 is not halogen.  

[04401 Exemplary Embodiment 7.The compound of any one of Exemplary Embodiments 1-6, or a 

pharmaceutically acceptable salt, solvate, clathrate, hydrate. stereoisomer, tautomner, isotopically 

labeled compound, or prodrug thereof, wherein R3 is C-C alkyl or C-C alkoxy.  

[04411 Exemplary Embodiment 8.The compound of any one of Exemplary Embodiments 1-5, ora 

pharmaceutically acceptable salt, solvate, clathrate, hydrate. stereoisomer, tautomner, isotopically 

labeled compound, or prodrug thereof, wherein R3 is Cl, methyl, -CF3, -CHF2, or -OCHF.  

[04421 Exemplary Embodiment 9. The compound of any one of Exemplary Embodiments 1-8, or a 

pharmaceutically acceptable salt, solvate, cLathrate, hydrate, stereoisomer, tautomer, isotopically 

labeled compound, or prodrug thereof, wherein R4 is H.  

[04431 Exemplary Embodiment 10. The compound of any one of Exemplary Embodiments 1-9, or 

a pharmaceutically acceptable salt, solvate, clathrate, hydrate, stereoisomer, tautomer, isotopically 

labeled compound, or prodrug thereof, wherein X is H or F.  

[0444J Exemplary Embodiment 11. The compound of any one of the preceding Exemplary 

Embodiments, wherein the compound is of Fonnula (I-a) or (I-b): 

R2 H R2  H 
- N NI N N 

R--A N OR" 'N OR4 

(1-a) or (I-b), 

or a pharmaceutically acceptable salt, solvate., clathrate, hydrate, stereoisomer, tautomer, 

isotopicaliv labeled compound, or prodrug thereof 

[0445] Exemplary Embodiment 12. The compound of any one of the precedingExemplary 

Embodiments, wherein the compound is of Fonnula (II-a), (II-b), (II-c), (II-d), (II-e), or (I-f): 

R2  H R2  H 
N N *N N4 

NR N OR 

R R R 
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R2 H- R2  H 
%N N N N 

R1 N N OR4  R1  A N1' NN OR4 

K3 X R3 
NK ¾6 p (I-c), (II-d), 

R2  H R 2  H 

R   Aj N fNN OR4 R A N N N OR4 

(i-e or (- or a 

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

isotopically labeled compound or prodrug thereof 

[04461 Exemplary Embodiment 13.The compoundofany oneofthiepreceding Exemplary 

Embodiments, wherein the compound is of Fornula (111-a), ( -b), or (III-c): 

H H 
N N OR4  

R N N N OR4 
¾N Ri%4" 

R1 R3 R e oR 

(II-a), (I-b),or 

H 
R2 N N RI2~N N OR 4 

R ) 
R 

(11-c), or a pharmaceutically acceptable salt, solvate.  

clathrate, hydrate, stercoisomer, tautomer, isotopically labeled compound, or prodrug thereof, 

wherein in isan integer from 0 to 2 and n is an integer from I to 2.  

[04471 Exemplary Embodiment 14. The compound of any one of the preceding Exemplary 

Embodiments, wherein the compound is of Formula (I-d), (I-e), or (111-f): 

R1 R)p H H 
'N N N N N N OR4  (R2)p N NN OR4 

| -x | x 
3(III-d), ~(II-e),or 

(mH 
N -NN OR4 

R1 

(Il-f). or a pharmaceutically acceptable salt, solvate, clathrate, 

hydrate, stereoisomer, tautomer, isotopically labeled compound, or prodrug thereof, wherein 
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in is an integer from 0 to 2 and n is an integer from I to 2.  

[04481 Exemplary Embodiment 15. The compound of any one of the preceding Exemplary 

Embodiments, wherein the compound is of Formula (V-a), (I-b), or (V-): 

H H 
R2 N N 4  R2  N N N 

R R3N1R 

(IV-a),"R(IV-b), or 

H 
R2 N N Y 'N OR4 

R 

R3 
(IV-c), or a pharmaceutically acceptable salt, solvate, 

clathrate hvdrate, stercoisomner, tautomer, isotopically labeled compound, or prodrug thereof 

[0449] Exemplary Embodiment 16. The compound of any one of the preceding Exemplary 

Embodiments, wherein the compound is of Fornula (TV-al), (V-b1), or (V-cl): 

H H 
N N N N 

OR4  R 

(IV-al), (TV-bh),or 

H 

N NN OR4 

- (IV-cl), or a pharmaceutically acceptable salt, solvate, 

clathrate, hydrate, stereoisomer, tautomer, isotopically labeled compound, or prodrug thereof 

104501Exemplary Embodiment 17. The compound of any one of Exemplary Embodiments 1-13, 
wherein the compound is of Formila (V-a), (V-b), (V-c), (V-a')(V-b'), or (V-c): 

R2  H R2  H 
N N N N 

R N OR4 R N OR4 

(V-a), (V-b), 
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R2  H R2  H 

R1 N N1N OR4  R N NN OH 

-6 

R3 N 
(V-c), R (V-a'), 

R2  H R2  H 

1OH 1 N N'N OH 

R' -3 R 3 
(V-b'), or or a 

pharmaceutically acceptable salt solvate. clathrate, hydrate, steroisomer, tautomer, 

isotopically labeled compound, or prodrug thereof 

{0451] Exemplary Embodiment 18. The compoundofany one ofExemplary Embodiments 1-13., 

wherein the compound is of Formula (V-a), (VI-b), (VI-c), (VI-d), (VI-e), (V-f), (VI-g), or (VI-h): 

H H 

N ,NN OR4  N N OR4 

R3 (VI-a), 
R (VI-b), 

H H 
N N N 4 N N 4 (V-) ( VI-d OR) 

H H 

N 7  X N I X 

(V-), (V -), 

H H 

N NN OR 4  N N4 K0 R 
R3 3 

H H 
N NN OR   N N N~ OI N O R 

-x _x 

(VI-g), or (VI-h), or a 

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

isotopicali labeled compound, or prodrug thereof.  

[0452] Exemplary Embodiment 19. The compound offExemplary Embodiment 1 ofthe formula: 
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/ H 
N N 

6 .ZN 
OH 

5-chloro-2l-(4-((4.4-dirniethvltetrahvdrofurai-3-vi'amiino)pyrido['3,4-dlpyridazin-l

vli~elol: 

/H 
N N 

~N OH 

3- A 

5 -chloro -2Z-(4 -((3 -3-dirtethy ictrahy dro -211 py ran-4 -vi) aniino)pyrido [3,4 -dl pyridazin

1-yi)Phlefol; 

H 
N N, '--~N OH 

4A Al 
5-cbiloro-2-(4-((2,2-diinctbiyitetrabiydro-2J-1-pyriani-4-yl)arniino)pyrid,3[ 4-dlpyEidazin

1-fl)phclb~d; 

H 

-N OH 

5A f 

2-44-((5,5-dun~ethivitetraivdmofuran-3-vi)aniinio)pyrido['3.4-d~pyridazin-1-yi)- 5

N N O 

9A :j 
00HF2 

djpyridazin-i -yi)phenol; 
H 

0-- N N'Z OH 

2-(4-((6,6'-chmethivltetrahivdro-2H-pyran-3-1I)anhino)pyrido13A.-dlpyridazin-l-vV)-5
methylphenoi; 
H 

N N 

11A 
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2-(4-((2,2-dimiethyltetrahydro-2H-pyran-4-vl)arnino)pyiido[3-'i-djpyijidazin~ii5 
(trifluorornethyi)pheno:, 

H 
N , -N OH 

12A 

6-4.((55-duetlvittmlidroura--l)aniiino)pv rido[3.4-djpv ridazii-l-vl)-2
fluoro-3-mrethlphenoi; 

/H 
N N 

Y. N OH 

13A 

2-(4-((3,3-dimethyltetrahydro-2H-pyrnA-4YI),,niioprido[3,4-dpridzin-vi)-5
methlphenlol;, 

H 
N N.N O 

N OH 

14A 

mrethlphenol; 
H 
N N O 

15A 

2 (4 3(dim tk Ieta , do-d jpra 4-y]amtyrai [34 ] y i)z - I- 
(trillno rometihyl~hel;C1 

H 
N N 

16A 

5 -(d if]uorw nethyl1>2 -(4 2~-di methyltetrahydro -2 H-pyran-4.-Y1)a m ino Ipyri do[3,4 
dIp37ridazi n -I-Y Iphe no I 

N N 
- N O H 

CF2H 

5-('iflutoroniethl~l)-2-(4-((323-dintieihyi,,teitrahtdro-21H-py rani-4-rl)amiino'pyrido[3,I
d]pyida~iI-i-vl)pheIIOl: 

H 
N N.  

-N OH 

IN B 

vi)pfenoi; 
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H 
N N 

v >N OH 

19A 

2-(4-((4-oxaspiro[2.4]heptan-6-yl)amino)pyrido[3,4-d]pyridazin-1-vl)-5
(trifluoromethyi)phenoi; 

H 
N N 

0 - N OH 

20A jF2H 
C O2H 

5-(difluoromnethyl)-2-(4-((6,6-dimnetlItetraivdro-2H-pyran-3-yl)anino)pyrido[3,4
djpyridazin-I-yi)phenoi; 

H 
N N 

' N OH 

211A 

2-(4-((5,5-dimethvltetrahvdrofuran-3-yl)amino)pyrido[3,4-dpyridazin-1-y)-3
fluoro-5-methylphenol; 

H 
N N 

N *'N OH 

22A CF 3 

2-(4-((2,2-dimethyltetmhydrofuran-3-yl)amino)pyrido[3,4-d]pyhidazin-1-vi)-5
(tifluoromethyi)phenol; 

or a pharmaceutically acceptable salt or isotopically labeled compound thereof.  

[0453] Exemplary Embodiment 20.Thecompound of Exemplan Embodiment I of the formula: 

N N 
NN OH 

iil 
1* CI 

(R)-5-chloro-2-(4-((4,4-dimnethyltetrahydrofuran-3-yl)anino)pyrido[3,4-dlpyridazin
I-yl)phenol; 

N N 
N OH 

1B* 

(S)-5-chloro-2-(4-((4,4-dimethvitetrahydrofuran-3-i)amino)pyrido[3,4-d]pyridazin
1-yl)phenol; 

H 

N N OH 

3B* 

7C 
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(R)-5-chloro-2-(4-((3,3-dimethytetrahydro-2H-pyran-4-y)amino)prido[3,4

d]pyridazin-I y])phenofl; 
H 

N N OH 

.3*| | | 
N, C; 

H 
3* 

iCI 

(S)-5-chloro-2-(4-((2,2-diiethvltetrahvdro-2H-pyran-4-yi)amino)pyrido[3,4
d]pyridazin-1-yl)phenol; 

H 

4B* C 

(R) -5 -chlo ro-2 -(4-(2,2 -dim ethyltetr-ahydro -2 H-pyra n-4-y7lI)amijno)pyrido[3,4

dIpyrtidazin- I-yl)phenol; 
H 
N N 

N-* iN O H 

NJ 

(R)-o-(4-((5,5-dimdethyltetrhiydrofrani-3-yl)ai-nopyrido[3,4-d]piyrii-1-yl)-5
piethylpihenol; 

H 
N N 

5B 

(S)-2-(4-((5,5-dimethyltetrahydrofulra-d3-y)amno)pyrido[3,4-dipyridazin--yl)-5
methylphenol; 

H 
N N H 

9B* 

N 

OCHF2 

(R)-5-(diflutoromiietho-xy)-2 -(4-((5-5-dimtethyltetraihydrofur-an-3 -yl)amino'pyrido [3,4
d]pyidaz~in-1-yvl)phenol; 

-H 
NN OH 

(R)5(iloehx)-2-(4-((5,5-dimethyltetrahydrofuran-3-yl)amino)pyrido[3,4-djyiai--)5 
*yl N 0H 

dpyEidazin-1-y)phenol; 
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H 

o e N NN OH 

10* 

(S)-2-(4-((6,6-dimethytetrahydro-2H-pyran-3-yl)amino)pyrido[3,4-d]pyridazin-1
yl)-5-Iethylplienoi; 

H 
o'.),N N 0H O AN NN OH 

1OB* 

(R)-2-(4-((6,6-dimethyltetrahydro-2H-pyran-3-y)amino)pyrido[3,4-d]pyiidazin-I
yl)-5-methylphenol; 

H 
N N OH 

11* -CF3 

(S)-2-(4-((2,2-dimneLhyltetrahydro-2H-pyran-4-vl)anino)pyrido[3.4-djpyridazin-I

yi)-5-(trifluoromiethyl)phenoi; 
H 

~N N 
N OH 

S11B*CF 3 

(R)-2-4-4((22-dimthytetrahydro-2H-pran-4-yl)amnino)pyrido[3,4-dpyridiazin-1
yl)-5-(trfluoromfethyl)plhenoi; 

H 
S N OH 

12* 

(R)-6-(4-((5,5-dinethyltetrahydrofuran-3-vl)anino)pyrido[3,4-djpyridazin-1-yl)-2
fluoro-3-methylphenol; 

H 
N N 

12B* F 

(S)-6-(4-((5,5-dimethyltetralidrofuran-3-i)ano)pyrido[3,4-lpyridazin-1-yl)-2
fluoro-3-methylphenol; 

6 H 
N N g ~ N OH 

j13* 

(R)-2-(4-((3,3-dimethyltetrahydro-2H-pyran-4-yl)amino)pyrido[3,4-d]pyiidazin-I

yl)-5-methylphenol; 
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N N 
N' QN OH 

13* 

(S)-2-(4-((3.3-dimethyitetrahydro-211-pyrn-4-yl)aiino)pyrido[3,4-d]pyridazin-1
ylI)-5-methylphenol;

H 

N NzN OH 

14B* 

(R)-2-(4-((2,2-dimethyitetrahydro-2H-pyran-4-yl)amino)pyrido[3,4-d]pyiidazin-i
yl)-5-methylphenol; 

H 
N N N OH 

14* 

(S)-2-(4-((2,2-dimethlitetrahydio-2H-pran-4-yl)aino)pyrido[34-d]pyridzin-1
yl)-5-methylphenol; 

H 
N N N N OH 

*S 

15*CF 3 

(S)-2-(4-((3,3-dimethvltetrahvdro-2i-pyran-4-yl)amnino)pyrido[3,4-dpyridazin-1
yl)-5-(trifluorometlwl)phenol; 

'H 

N NN OH 

15B* r | N 
CF3 

(R)-2-(4-((3,3-di-ethyltpetrahydro-2H-pyran-4-y)amino)pyrido[3,4-d]pyridaz in-1
yi)-5-(trifliuoroniethyl)phenol; 

H 

N N OH 

16B* 

C2 

H 
NN N OH 

16* 
CF 2H 

(R)-5-(difiuoronethyl)-2-(4-((2,2-diniethyltetrahydro-2H-pyran-4
yi)amino)pyrido[3,4-dpyridazin-1-yl)phenol; 
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H 
N N S N CN OH 

(S)-5-(difluoromethyi)-2-(4 dimethltetrahydro-2H-pyran-4
yl)amino)pyrdo[34-d]pyridazinI-1-l)phenol; 

H! 
N N K '-NW N OH 

17B* 
CF2H 

(R)-5-(difluoromethyl)-2-(4-((3,3-dimethyltetrahydro-2H-pyran-4
yi)amino)pyrido[3,4-d]pyridazin-1-yl)phenol; 

~N N zN 01 NeN OH 

18A* 
N~ 

5-chloro-2-(4-(((3S,4R)-3-methyltetrahydro-2H-pyran-4-vl)anino)pyrido[3,4
d]pyrdazin1-l)phenol; 

H 

IN..  

18* CIN NN 

5-chloro-2-(4-(((3R,4R)-3-methltetmhydro-2H-pyran-4-yi)amino)pyrido[3,4
d]pyridazin-1-vl)phenol; 

H 
N N OH 

18C* 

5-chloro-2-(4((3R,4S)-3-methyItetrahydro-2H-pyran-4-yl)amino)pyriido[3,4
dipyridazin-1-yi)phenoi; 

-1 
,,N N g NeN OH 

1SD* 

5-chloro-2-(4-(((3S,4S)-3-methyitetrahydro-2H-pyran-4-yl)amino)pyrido[3,4
d]pyridazin-I-yl)phenol; 

N N 
SN OH 

O-J 

19B* CF 

(S)-2-(4-((4-oxaspiro[2.4]heptan-6-yi)ainino)pyrido[3,4-d]pyridazin-1-yl)-5
(trifluoronethyl)phenol; 
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H 

V NN OH 

19* 

(R)-2-(4-((4-oxaspiro[24]jheptan-6-yl)amino)pyrido[3,4-dpyridazin-1-yl)-5
(trifluoromthy)phenoi; 

H 
N N or "N-N OH 

20B* C 

CF 2H 

(R)-5-(difluoromethyl)-2-(4-((6,6-diimethyltetrahydro-2H-py-ran-3
yi)amino)pyrido[3,4-d]pyridazin-1-yl)phenol; 

H 
N NaN O 

20* CF2H 

(S)-5-(difluoromethyl)-2-(4-((6,6-dimethyltetrahydro-2H-pyran-3
yl)anino)pyrido[3,4-d]pyridazin-I-vI)phenol; 

H 
N N t N OH 

2-(4-(((R)-5,5-dimethytetrahydrofuran-3-yI)anino)pyrido[3,4-d]pyridazin-1-yI)-3 
fluoro-5-nethylphenol; 

H 
~N N 

eN OH 

21B* 

2-(4-(((S)-5,5-dimethyltetraydrofuran-3-y)amnino)pyrido[3,4-cipyridazin-i-yi)-3
fluoro-5-metylphenol; 

H 
N N 

-'N OH 
I-4 

2NCF 3 

(S)-2-(4-((2,2-dimethyltetrahydrofira-3-yl)amino)pyrido[3,4-d]pyridazin-1-y)-5
(trifluoronmethyl)phenol; 

N N 
'INJ OH 

CF 3 

(R)-2-(4-((2,2-dinetivitetraiydrofuran-3-y)anino)pyrido[3,4-d]pyridazin-1-yl)-5
(trifluoromethyl)phenol; 
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N N OH 

23A | 
CHF 2 

5-(difluorometil)-2-(4-((5,5-dimethyltetrahydrofuran-3-yi)amino)pyrido[3,4
d]pyridazin-1-yi)phenol 

H 

N N OH 

23* | | 

CHF 2 

(R)-5-(difluoromethvi)-2-(4-((5,5-dimethyltetrahydrofuran-3-yl)amino)pyrido[3,4
d]pyridazin-1-vl)phenol 

H 
N N 

N OH 

23B* 
CHF 2 

(S)-5-(difluoromethyi)-2-(4-((5,5-dimetiltetrahvdrofuran-3-yl)amino)pyrido[3,4

djpyridazin-1-yi)phenoi 
or a pharmaceutically acceptable salt or isotopically labeled compound thereof.  

[0454] Exemplary Embodiment 21. A compound of the fonnula: 

NN OH 

2 
F 

5-(difluoromethyl)-2-(4-.((2-(methoxy-d3)-2-.methylpropyl)aimino)pyrido[3,4
djpyridazin-1-yl)phenol; 

r0 H 
N N N 

- ~ N OH 

6A 

CF3 

2-(4-(((4-methylmorpholin-2-yl)methli)amino)pyrido[3,4-dlpyridazin- 1-yl)-5
(trifiuoromethyi)pheno; 

or a pharmaceutically acceptable salt or isotopically labeled compound thereof 

[0455] Exemplary Embodiment 22. The compound of Exemplary Embodiment I of the formula: 

H 
N N 

24* 

2-(4-(((R)-5,5-dimrethyitetmhydrofran-3-yl)amino)pyrido[3,4
djpyfidazin-1-yl)- 3 ,5-dimetlilphenol; 

82



WO 2023/183943 PCT/US2023/064967 

N N 
- A N OH 

24B* 

2-(4-(((S)-5,5-dimethlterahdrofuran-3-y)amnino)prido[3,4
dipyrdazin-1-yl1)-3,5-dimethliphenoi; 

H 

N OH 

25A* ! i 
5-chloro-2-(4-(((2R,4R)-2-nethvltetrahydro-2H-pyran-4

yi)amino)pyrido[3.4-d]pyridazin-I-yI)phenol; 

H 

NBN CH 

H 
N N OH 

25C* cl 

5-chlioro-2-(4-(((2S,4R)-2-mnethyltetrahydro-2H-pyran-4
yl)amino)pyrido[3,4-d]pyridazin-1-yl)phenol; 

H 
A N N 

-N OH 

Li I 

I25D7* Acl 

5-chioro-2-(4-(((2,4)-2-ethyltetrhydro-2H-pyran-4
yl)amino)pyrido[34-dpyridazin--yl)phenol; 

H 

N N 'p <N OH 

3-chl ioro-2-(4-(,5-dimethyethylehdro--aipyrido[3,4 
dlaniopridzin--yl)-5-methyphenoi; 
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H 
N N 

N NN OH 

26B* 

3-chloro-2-(4-(((S)-5,5-dimethyltetrahydrofuran-3-vl)amino)pyrido[3,4
d]pyridazin-I-v)-5-methylphenol; 

or a pharmaceutically acceptable salt or isotopically labeled compound thereof.  

[04561 Exemplary Embodiment 23.Thecompoundof Exemplary Embodiment 1, wherein the 

H 
N N H 

compound is not , or a pharmaceutically acceptable salt, solvate, 

clathrate. hydrate, stereoisomer, tautomer, isotopically labeled compound, or prodrug thereof.  

[04571 Exemplary Embodiment 24.The compound of Exemplaiy Embodiment 1, wherein the 

compound is not: 

NH N N 
N OH 

IA! 
1A CI.  

5-chloro-2-(4-((4,4-dimethyltetrahydrofuran-3-yl)amino)pyrido[3,4-d]pyridazin
1-yl)phenol; 

H 
N N 

N OH 

4A C 
N: 

5-chioro-2-(4-((3,3-dimethyltetrahydro-2H-pyran-4-vi)amino)pyrido[3,4
djpyridazin-1-yi)phenol; 

H 
N N-zN 0H 

iai 
4A 

5-chloro-2-(4-((2,2-dirnouthytetrahydro-2H-pyr-ida[3 nodpyridin
d]pyr idazin- I -v)phenol;or1 

H 
N N'Z 

2 -(4-((5,5-dnt -tvydoua Iinn no)prido [3A4-d]pvridazin- I -Y1)-5 
methylphenol, 

or a pharmaceutically acceptable salt or isotopically labeled compound thereof.  

[04581 Exemplary Embodiment25.The compoundof any one of ExemplaryEmbodiments 1-21, 

84



WO 2023/183943 PCT/US2023/064967 

23 and 24, wherein the compound has a Kpuu greater than 0.3.  

[0459] Exemplary Embodiment26. The compoundof any one of ExemplaryEmbodiments 1-21, 

23,or24,whereinthecompound has aKpiugreaterthan 0.3 to about 10.  

104601 Exemplary Embodiment27.Aphaaceuticalcomposition comprisingthe compoundof 

any one of Exemplary Embodiments 1-26, or a pharmaceutically acceptable salt., solvate, clathrate, 

hvdrate, stereoisomer, tautomer, isotopically labeledcompound, or prodrug thereof, and one or more 

pharaceutically acceptable carriers.  

[04611 Exemplary Embodiment28.A method of modulating NLRP3, the method comprising 

administering to the subject a compound of any one of Exemplary Embodiments 1-26, or a 

pharmaceutically acceptable salt, solvate, clathrate, hydrate, stereoisomer, tautomer, isotopically 

labeled compound, or prodrug thereof, or a phannaceutical composition of Exemplary Embodiment 

[04621 Exemplary Embodiment 29. A method of treating orpreventing a disease or disorder, the 

method comprisingadministering to the subject a compound of any one of Exemplary Embodiments 

1-26, or a phanmaceuticallyacceptable salt, solvate, clathrate, hydrate, steroisomer, tautomer, 

isotopically labeled compound., or prodrug thereof, or a pharmaceutical composition of Exemplary 

Embodiment 27.  

[04631 Exemplary Embodiment 30. The compound of any one of Exemplary Embodiments 1-26, or 

a pharmaceutically acceptable salt, solvate, clathrate, hydrate, stereoisomer, tautomer, isotopically 

labeled compound, or prodrug thereof, or a phannaceutical composition of Exemplary Embodiment 

27 for use in treating or preventingadiseaseordisorder.  

[04641 Exemplary Embodiment 31. Use of the compound of any one of Exemplary Embodiments 

1-26, or a phamaceutically acceptable salt, solvate, clathrate, hydrate, steroisomner, tautomer, 

isotopically labeled compound, or prodig thereof, in the manufacture ofa medicament, for the 

treatment or prevention of a disease or disorder.  

[04651 Exemplary Embodiment 32. Use of the compound ofany one of Exemplary Embodiments 

1-26, or a pharmaceutically acceptable salt, solvate, cathrate, hydrate, stereoisomer, tautomer, 

isotopically labeled compound, or prodrug thereof, for the treatment or prevention of a disease or 

disorder.  

[0466] Exemplary Embodiment 33. The method, compound, or use of any one of Exemplary 

Embodiments 29-32, wherein the disease or disorder is an NLRP3-related disease or disorder.  

[0467] ExemplaryEmbodiment34. The method, compound, oruseof any one ofExemplary 

Embodiments28-33,wherein the subjectisa human.  

[04681 Exemplary Embodiment35. The method, compound,or useofanone ofExemplary' 

Embodiments 28-34, wherein the disease or disorder is inflammation., an auto-immune disease, a 

cancer, an infection, a disease or disorder of the central nervous system, a metabolic disease, a 

cardiovascular disease, a respiratory disease, a kidney disease, a liver disease, an ocular disease, a 
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skin disease, a lymphatic disease, a rheumatic disease, a psychological disease, graft versus host 

disease, allodynia, or an NLRP3-related disease.  

[04691 ExemplaryEmbodiment36. The method, compound, oruseof Exemplary Enbodimeint35, 

wherein the disease or disorder of the central nervous system is Parkinson's disease, Alheimer's 

disease, dramatic brain injury, spinal cord injury, ayotrophic lateral sclerosis, or multiple sclerosis.  

[0470] ExemplarvEmbodiment37. The method, compound,or useofExemplary Embodiment 35, 

wherein the kidney disease is an acute kidney disease, a chronic kidney disease, or a rare kidney 

disease.  

[04711 ExemplaryEmbodiment38. The methodcompound,or useofExemplaryEmbodiment 35, 

wherein the skin disease is psoriasis, hidradenitis suppurativa (HS), or atopic demiatitis.  

[04721 ExemplaryEmbodiment39. The method, compound,or use of ExemplaryEmbodiment 35, 

wherein the rheumatic disease is dennatonvositis, Still's disease, orjuvenile idiopathic arthritis.  

[04731 ExemplaryEmbodiment40.The method,compound,or use ofExemplaryEmbodiment 35, 

wherein the NLRP3-related disease is in a subject that has been detennined to carry a germline or 

somatic non-silent mutation in NLRP3, 

[04741 Exemplary Embodiment 41. The method, compound, or use of Exemplary Embodiment 40, 

wherein the NLRP3-rclated disease is in a subject that has been determined to carry a germiline or 

somatic non-silent mutation in NLRP3 is cryopyrin-associated autoinflammatoy syndrome.  

[0475] Exemplary Embodiment 42. The method, compound, or use of Exemplary Embodiment 35, 

wherein the cryopyrin-associated autoinflaunmatory syndrome is familial cold autoinflannatory 

syndrome, Muckle-Wells syndrome, or neonatal onset multisystemn inflammatory disease.  

[04761 Exemplary Embodiment 43. A compound selected from: 

(R)-5-chloro-2-(4-((4.4-dimethyltetrahvdrofuran-3-vl)amino)pyrido[3,4-d]pyridazin-l

yl)phenol; 

5-(difluoromethyl)-2-(4-((2-(iethoxy-d3)-2-methylipropyl)amino)pyido[3.4-d]pyridazin-1

yl)phenol; 

(R)-5-chloro-2-(4-((3,3-dimethyltetrahydro-2H-pyran-4-yl)aiino)pyrido[3,4-dlpyridazin-1

yl)phenol; 

(S)-5-chloro-2-(4-((2,2-dimethyltetrahydro-2H-pyran-4-vl)amino)pyido[3,4-d]pyridazin-i

yl)phenol; 

(R)-2-(4-((5,5-dimetlhltetrahyvdrofaran-3-yl)amino)pyrido[3,4-dpyridazin--yl)-5

methylphenol; and 

(S)-2-(4-(((4-nmethylmorpholin-2-y)methyl)aminro)pyrido[34-d]pyridazin--yl)-5

(trifluoromethl)pheniol; 

and a pharmaceutically acceptable salt, solvate, clathrate, hydrate, stereoisomer, tautomer, or 

prodrug of any of the foregoing.  

[04771 Exemplary Embodiment 44.The compound of Exemplary Embodiment 43. wherein the 
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compound is (R)-5-chloro-2-(4-((4,4-dimethyltetrahydrofuran-3-yl)amino)pyrido[3,-djpyridazin-I

yi)phenol, ora pharmaceutically acceptable salt, solvate, clathrate, hydrate, stercoisomer, tautomer, 

isotopically labeled compound, or prodrug thereof.  

104781 Exemplary Embodiment45. The compoundofExemplary Embodiment 43, whereinthe 

compound is5-diflorometyi)--(4-(2-(methoxy-d3)-2-methypropl)amno)pyrio[3,4

djpyridazin-l-yl)phenol, or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, 

stereoisomer, tautomer, isotopically labeled compound, or prodrug thereof.  

[04791 Exemplary Embodiment46. The compoundofExemplary Embodiment43.wherein the 

compound is(R)-5-cloro-2-(4-(3,3-dimethltetrahydro-2H-pyran-4-yl)amino)pyrido[3,4

d]pyridazin-i-vl)phenol, or a pharmaceutically acceptable salt, solyate, clathrate, hydrate, 

stercoisomer, tautomer. isotopically labeled compound, or prodrug thereof.  

[04801 Exemplary Embodiment 47. The compound of Exemplary Embodiment 43, wherein the 

compound is(S)-5-chloro-2-(4-((2,2-dimethltetrahydro-2H-pyran--yl)amino)pyrido[3,4

d]pyridazin-1-yl)phenol, or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, 

stereoisomer, tautomer, isotopically labeled compound, or prodrug thereof 

[04811 Exemplary Embodiment 48. The compound of Exemplary Embodiment 43, wherein the 

compound is (R)-2-(4-((5,5-dimethyltetrahydrofran-3-yl)amino)pyrido[3,4-dpy ridazin--y)-5

methylphenol, or a phamaceutically acceptable salt, solvate, clathrate, hydrate, stereoisomer, 

tautomer, isotopically labeled compound, orprodrug thereof.  

[04821 Exemplary Embodiment 49. Thecompoundof Exemplary Embodiment43, whereinthe 

compound is(S)-2-(4-(((4mtlmorpholin-2-y)methl)amino)pyrido[3,4-djpyridazin-1-y)-

(trifluoromethyl)phenol, or a pharrnaceutically acceptable salt, solvate, clathrate, hydrate, 

stereoisomer, tautomer, isotopically labeled compound, or prodrug thereof'.  

[04831 Exemplary Embodiment 50. A pharmaceutical composition comprising a compound of 

Exemplary Embodiment 43, or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, 

stereoisomer, tautomer, isotopically labeled compound, or prodrug thereof, and a pharnaceutically 

acceptable carrier.  

[04841 Exemplary Embodiment 51. A pharmaceutical composition comprising a compound of 

Exemplary Embodiment 44, or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, 

stereoisomer, tatomer, isotopically labeled compound, or prodrug thereof, and a phannaceutically 

acceptable carrier.  

[04851 Exemplary Embodiment52.Aphannaceticalcomposition comprisingacompound of 

Exemplary Embodiment 45, or a pharmaceutically acceptable salt, solvate, clahrate, hydrate, 

stereoisonmer, tautomer, isotopically labeled compound, or prodrug thereof, aid a phamaceutically 

acceptable carrier.  

[04861 ExemplaryEmbodiment 53.Aphannaceutical compositioncomprisingaconipoundof 

Exemplary Embodiment 46, or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, 
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stereoisomer, tautomer, isotopically labeled compound, or prodrug thereof and a phannaceutically 

acceptable carrier.  

[04871 Exemplary Embodiment 54.Aphamaceuticalcomposition comprisingacompound of 

Exemplary Embodiment 47, ora pharmaceuticallyacceptable salt, solvate, clathrate, hydrate, 

stereoisomertautomer, isotopically labeled compound, orprodrugthereof, and apharmaceutically 

acceptable carrier.  

[04881 Exemplary Embodiment 55.Aphanraceutical composition comprising compound of 

Exemplary Embodiment 48, or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, 

stereoisoier, tautomer, isotopically labeled compound, or prodrug thereof, and a pharmaceutically 

acceptabAe carrier.  

[04891 Exemplary Embodiment 56. A phannaceutical composition comprising a compound of 

Exemplary Embodiment 49, or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, 

stercoisomer, tautomer, isotopically labeled compound, or prodrug thereof, and a pharmaceutically 

acceptable carrier.  

[04901 Exemplary Embodiment 57. A method of trating or preventing an NLRP3-related disease 

or disorder, comprising administering to the subject at least one therapeutically effective amount of 

the compound of Exemplary Embodiment 43, or a pharmaceutically acceptable salt, solvate, clathrate, 

hydrate, sterisomer, tautomer, isotopically labeled compound, or prodrug thereof 

[0491] Exemplary Embodiment 58. The method of Exemplary Embodiment 57, wherein the 

NLRP3-related disease or disorder is inflanmnation, an auto-imnune disease, a cancer, an infection, a 

disease or disorder of the central nervous system, a metabolic disease, a cardiovascular disease, a 

respiratory disease, a kidney disease, a liver disease. an ocular disease, a skirt disease, a lymphatic 

disease, a rheumatic disease, a psychological disease, graft versus host disease. allodynia. or an 

NLRP3-related disease in a subject that has been determined to carry a genuine or somatic non-silent 

mutation in NLRP3.  

[04921 Exemplary Embodiment 59. The method ofExemplary Embodiment 58, wherein the 

compound is (R)-5-chloro-2-(4-((4,4-dimethyltetrahydrofuran-3-yl)amino)pyrido[3,4-d]py ridazin-I

yl)phenol, ora phannaceutically acceptable salt, solvate, clathrate, hydrate, steroisomer, tautomer, 

isotopically labeled compound, or prodrug thereof.  

[0493] ExemplaryEmbodiment60. The method of'Exemplary Embodimeut 58, whereinthe 

compound is5-difluoromethyl)-2-4-((2-methoxy-d3)-2-methylpropl)amino)pyido[3,4

djpyridazin-1-yi)pheno, or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, 

stereoisomer, tautoner, isotopically labeled compound, or prodrug thereof.  

[04941 Exemplary Embodiment61. The method ofExemplary Embodiment 58, whereinthe 

compound is (R)-5-cldoro-2-(4-((3,3-dimethyltetrahydro-2H-pyran-4-yl)amino)pyido[3,4

d]pyridazin-i-yl)phenol, or a pharmuaceutically acceptable salt, solvate, clathrate, hydrate, 

stereoisomer, tautomer, isotopically labeled compound, or prodrug thereof.  
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[04951 Exemplary Embodiment 62. The method of Exemplary Embodiment 58, wherein the 

compound is (S)-5-chloro-2-(4-((2,2-dimethyltetmhydro-2H-pyran-4-l)amino)pyrido[3,4

djpyridazin-1-yl)phenol, or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, 

stereoisomer, tautomer, isotopically labeled compound, or prodrug thereof.  

[0496] Exemplary Embodiment 63. The method of Exemplary Embodiment 58, wherein the 

compound is (R)-2-(4-((5,5-dimethyltetraidrofuran-3-yi)amino)pyrido[3,4-djpyridazin-1-yI)-5

methylphenol or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, stereoisorner, 

tautorner, isotopically labeled compound, or prodrug thereof.  

[04971 Exemplary Embodiment 64. The method of Exemplary Embodiment 58, wherein the 

compound is (S)-2-(4-(((4-methyhnorpholin-2-yl)methi)amino)pyrido[3,4-d]pyridazin-1-yl)-5

(trifluoromethyl)phenol, or a pharaceuticallV acceptable salt, solvate, clathrate, hydrate, 

stereoisomer, tautomer, isotopically labeled compound, or prodrug thereof.  

[04981 ExemplaryEmbodiment 65. A methodof treatingorpreventing anNLRP3-relateddisease 

or disorder selected from Parkinson's disease, Alzheimer's disease, multiple sclerosis, refractory 

epilepsy, stroke, ALS, headache/pain, and traumatic brain injury, said method comprising 

administering to the subject at least one therapeutically effective amount of the compound of 

Exemplarv Embodiment 43, or a phannaceutically acceptable salt, solvate, clathrate, hydrate, 

stereoisomer, tautomer, isotopically labeled compound, or prodrug thereof.  

[0499] Exemplary Embodiment 66. The method of Exemplary Embodiment 65, wherein the 

compound is (R)-5-chioro-2-(4-((4,4-dimethltetralhdrofuran-3-vi)amino)pyrido[3,4-dpyridazin-1

yl)phenol, or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, stereoisomer, tautoner, 

isotopically labeled compound, or prodrug thereof.  

[05001 Exemplary Embodiment 67. The method of Exemplawy Embodiment 65, wherein the 

compound is 5-(difluoromethl)-2-(4-((2-(methoxy-d)-2-mnethvipropyl)amino)pyrido[3,4

d]pyridazin-1-vl)phenoi, or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, 

stercoisomer, tautomer, isotopically labeled compound, or prodrug thereof.  

[0501.1 Exemplary Embodiment 68. The method of Exemplary Embodiment 65, wherein the 

compound is (R)-5-chloro-2(-(-((3,3-dimethyltetrahydro-2H-pyran-4-yl)amino)pyrido[3,4

djpyridazin-1-yl)phenol, ora phannaceutically acceptable salt, solvate, clathrate, hydrate, 

stereoisomer, tatomer, isotopically labeled compound, orprodrug thereof.  

[05021 Exemplary Embodiment 69. The method of Exemplary Embodiment 65, wherein the 

compound is (S)-5-chloro-2-(4-((2,2-dimethltetrahdro-2H-pyran-4-yl)amno)pyrido[34

djpyridazin-1-yl)phenol, or apharmaceutically acceptable salt, solvate, clathrate, hydrate.  

stereoisonmer, tautomer, isotopically labeled compound, or prodrug thereof.  

[05031 Exemplary Embodiment 70. The method of Exemplary Embodiment 65, wherein the 

compound is (R)-2-(4-((5,5-dimethvltetrahydrofuran-3-vi)amino)pyrido[3,4-d]pyridazin-1-yl)-5

methylphenol. or a phannaceutically acceptable salt, solvate, clathrate, hydrate, stereoisomer, 
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tautomer, isotopically labeled compound, or prodng thereof 

[05041 Exemplary Embodiment 71. The method of Exemplary Embodiment 65, wherein the 

compound is (S)-2-(4-(((4-methylmorpholin-2-vl)methyl)amino)py rido[3.4-d]pyridazin-I-vl)-5

(trifluoromethyl)phenoor a pharmacettically acceptable salt, solvate, clathrate, hydrate, 

stereoisomer, tautomer, isotopically labeled compound, or prodrug thereof.  

[0505] Exemplary Embodiment 72. A method of treating or preventing an NLRP3-related disease 

or disorder selected from Parkinson's disease, Alzheimer's disease, multiple sclerosis, refractory 

epilepsy, stroke, ALS, headache/pain, and traumatic brain ijury, said method comprising 

administering to the subject at least one therapeutically effectiveamountofthephamaceutical 

composition of Exemplary Embodiment 50.  

[05061 Exemplary Embodiment Al. A compound selected from the group consisting of: 

(R)-5-chloro-2-(4-((4,4-dimethyltetrahydrofuran-3-yi)amino)pyrido[3,4-d]pyridazin-

yl)phenol; 

5-(difluoromethyl)-2-(4-((2-(methoxy-d3)-2-methypropyl)amino)pyrido[3,4-d]pyridazin-

yl)phenol; 

(R)-5-chloro-2-(4-((3,3-dimetlthetraldro-2H-pyran-4-yl)amino)py rido[3,4-d]pridazin-I

yl)phenol; 

(S)-5-chloro-2-(4-((2.2-dimethvltetrahydro-2H1-pyran-4-yl)amino)pyrido[3,4-djpyridazin-l

yl)phenol; 

(R)-2-(4-((55-dimuethyltetrahy drofuran-3-yi)amino)pyrido[3,4-djjpyridazin-1-yl)-5

methylphenol; and 

(S)-2-(4-(((4-mnethylmrorpholin-2-yi)methyl)amuino)pyrido[3,4-djpyridazin-1-l)-5

(trifluoromethyl)phenol.  

[05071 Exemplary Embodiment A2. The compound of Exemplary Embodiment Al., wherein the 

compound is (R)-5-chloro-2-(4-((44-dimethyltetrahydrofuran-3-vl)amino)pyrido[3,4-d]pyridazin-I

yi)phenol.  

[05081 Exemplary Embodiment A3. The compound of Exemplary Embodiment Al, wherein the 

compound is5-(difuoromethl)-2-(4-((2-(methox-d3)-2-methypropl)amino)prido[3,4

dlpyridazin-l-vl)phenol.  

[0509Exemplary Embodiment A4. The compound of Exemplary Embodiment A1, wherein the 

compound is (R)-5-chloro-2-(4-((3,3-dimethyltetrahydro-2--pyran-4-vl)amino)pyrido[3,4

djpyridazin-1-yl)phenol.  

[05101 Exemplary'EmbodimentA5.,The compoundofExemplay EmbodimentAl,wherein the 

compound is(S)-5-chloro-2-(4-(2,2-dimethyltetrahydro-2H-pyran-4-yl)amino)pyido[34

djpyridazin-1-yl)phenol.  

[05111 Exemplary EmbodimentA6. The compoundofExemplaryEmbodimentAl,wherein the 

compound is (R)-2-(4-((5,5-dimethyltetrahydrofuran-3-vi)amino)pyrido[3,4-d]pyridazin-I-vl)-5
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methylphenol, 

[05121 Exemplary Embodiment A7. The compound of ExempLary Embodiment Al, wherein the 

compoundis(S)-2-(4-(((4-methvlnorpholin-2-l)methyl)amino)py rido[3.4-d]pyridazin-I-yl)-5

(trifluoromethyl)phenol.  

[0513] Exemplary EmbodimentA8.A pharmaceuticalcomposition comprisingacompoundof 

Exemplary Embodiment A1, and a phanaceutically acceptable carrier.  

[05141 ExemplaryiEmbodimentA9.A phanraceuticalcompositioncomprising a compound of 

Exemplary Embodiment A2, and a pharnaceutically acceptable carrier.  

[05151 Exemplary Embodiment A10. A pharmaceutical composition comprising a compound of 

Exemplary Embodiment A3, anda pharnaceutically acceptable carrier.  

[05161 Exemplary Embodiment Alt. A pharmacutical composition comprisinga compound of 

Exemplary Embodiment A4, anda pharnaceutically acceptable carrier.  

[05171 ExemplaryEmbodimentA12.Apharmaceuticalcompositioncomprising acompoundof 

Exemplary Embodiment A5, and a pharmaceutically acceptable carrier.  

[05181 Exenplary Embodiment A13.Apharmaceuticalcompositioncomprising acompouudof 

Exemplary Embodiment A6, and a pharmaceutically acceptable carrier.  

[0519] Exemplary EmbodimentA14.Apharmaceuticalcompositioncomprising acompound of 

Exemplary Embodiment A7, and a pharmaceutically acceptable carrier.  

[0520] Exemplary Embodiment A1S. A method of treating or preventinganNLRP3-relateddisease 

or disorder, comprising administering to the subject at least one therapeutically effective amount of 

the compound of Exemplary Embodiment Al.  

[05211 Exemplary Embodiment A16. The methodofExemplary EbodimentAlwhereinthe 

NLRP3-related disease or disorder is inflammation, an auto-inniune disease, a cancer, an infection, a 

disease or disorder ofthe central nerous system, a metabolic disease, a cardiovascular disease, a 

respiratory disease, a kidney disease, a liver disease, an ocular disease, a skin disease, a lymphatic 

disease, a rheumatic disease, a psychological disease, graft versus host disease, allodynia, oran 

NLRP3-related disease in a subject that has been determined to carry a genline or somatic non-silent 

mutation in NLRP3.  

[05221 Exemplary Embodiment A17. The method of Exemplary Embodiment A16, wherein the 

compound is (R)-5-chloro-2-(4-((4,4-dimethyltetrahydrofuran-3-yl)amino)pyrido[3,4-dpyridazin-

yl)phenol.  

[05231 Exemplary EmbodimentA1S.The methodofExemplavyEmbodimentA16, wherein the 

.omnpoundis 5-(difluoromethrl)-2-(4-((2-(methoxy-d3)-2-methylpropl)amino)pyrido[3,4

djpyridazin--yl)phenol.  

[05241 Exemplary Embodiment A19. The method of Exemplary Embodiment A16, wherein the 

compound is(R)-5-chloro-2-(4-((3,3-dimethyltetrahydro-2H-pyran-4-lamino)pyrido[3,4

d]pyridazin-I-vl)phenol.  

91



WO 2023/183943 PCT/US2023/064967 

[05251 Exemplary EmbodimentA20. The method of Exemplary Embodiment A16, wherein the 

compound is (S)-5-chloro-2-(4-((2,2-dimethyltetmhydro-2H-pyran-4-l)amino)pyrido[3,4

djpyridaAn-1-yl)phenol.  

105261 Exemplary Embodiment A21. The method of Exemplary Embodiment A16, wherein the 

compound is(R)r2-(4-(5,5-dimehltetahdrofuran-3-yl)amio)prido[3,4-djpyrdazin--y)-5

methylphenol.  

[0527 Exemplary EmbodimentA22.The methodofExemplay Embodiment A16,wherein the 

compound is (S)-2-(4-(((4-niethlvimorpholin-2-vl)methyl)anino)pyrido[3.4-d]pyridazin--yl)-5

(trifiuoromethyl)phenol.  

[05281 Exemplary Embodiment A23. A method of treating or preventing an NLRP-related disease 

or disorder selected from Parkinson's disease, Alzheimer's disease, multiple sclerosis, refractory 

epilepsy, stroke, ALS, headache/pain, and traumatic brain injury, said method comprising 

administering to the subject at least one therapeutically effective amount of the compound of 

Exemplary Embodiment AL 

[05291 Eemplary Embodiment A24.Themethodof Exemplary Embodiment A23,whereinthe 

compound is (R)-5-chloro-2-(4-((4,4-dimethlvtetahvdrofuran-3-yl)amino)pyrido[3,4-djpyridazin-1

yl)phenol 

[0530] F.emplary EmbodimentlA25. ThemethodofExemplary Embodiment A23,whereinthe 

compound is5-(difluoromethyl)-2-(4-((2-(methoxy-d3)-2-methylpropyl)amino)pyrido[3,4

d]pyridazin-I-yl)phenol.  

[05311 Exemplary EmbodimenIA26. The methodofExemplary EmbodimentA23, whereinthe 

compound is (R)-5-chloro-2-(4-((3,3-dimethltetraidro-211-pyran-4-yl)amino)pyrido[3,4

d]pyridazin-1-vl)phenol.  

[05321 Exemplary Embodiment A27.The method of Exemplany Embodiment A23, wherein the 

compound is (S)-5-chloro-2-(4-((2.2-diiethyltetrahy dro-2H-py ran-4-vl)amino)pyrido[3,4

dipyridazin-I-vl)phenol.  

[05331 Exemplary Embodiment A28. The method of Exemplary Embodiment A23, wherein the 

compound is(R)-2-(-((5,5-dimetyltetrahdrofurn-3-yi)amio)prido[3,4-d]pridazin--l)-5

methylphenol, 

[0534] Exemplary Embodiment A29. The method of Exemplary Embodiment A23, wherein the 

compound is (S)-2-(4-(((4-methvlmorpholin-2-l)methyl)amino)py rido[3,4-d]pridazin-I-vl)-5

(trifluoromethyl)phenol.  

[0535] Exemplary EmbodimentA30.A methodoftreating orpreventingan NLRP3-relateddisease 

or disorder selected from Parkinson's disease, Alzheimer's disease, multiple sclerosis, refractory 

epilepsy, stroke, ALS, headache/pain, and traumatic brain injury, said method comprising 

administering to the subject at least one therapeutically effective amount of the pharmaceutical 

composition of Exemplary Embodiment AS.  
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EXAMPLES 

[0536] For exemplary purpose, neutral (free base) compounds described herein are synthesized and 

tested in the examples. It is understood that the neutral compounds disclosed herein may be converted 

to the corresponding pharmaceutically acceptable salts of the compounds using routine techniques in 

the art (e.g, by saponificationof an esterto the carboxylicacidsalt,orbyhydrolyzinganamideto 

form a corresponding carboxylic acid and then converting the carboxylic acid to a carboxylic acid 

salt).  

[0537] Nuclear magnetic resonance (NMR) spectra were recorded at 400 MT-Tz as statedandat 300.3 

K unless otherwise stated; the chemical shifts (6) are reported in parts per million (ppm). Spectra were 

recorded using a Bruker Avance 400 instrument with 8, 16 or 32 scans.  

[05381 LC-MS chromatograns and spectra were recorded usinga Shimadzu LCMS-2020. Injection 

volumes were 0.7 - 8.0 l 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 (typically 0.01 - 0.04 %) such as trifluoroacetic acid or aronium carbonate.  

[05391 Abbreviations: 

DCM dichloromethane 

DMF NN-dimethylformamide 

DMSO dimethylsulfoxide 

dppf 1,1'-bis(diplenlphospliino)ferrocene 

ESI electrospray ionization 

EtOAc or EA ethyl acetate 

EtOH ethanol 

FA formic acid 

hI hours) 

Hex hexanes 

HPLC high-performance liquid chromatography 

IPA isopropanol 

LCMS Liquid Chromatography- Mass Spectrometry 

MeCNorACN acetonitrile 

MeOH methanol 

min minute(s) 

mAW microwave 

m/z mass/charge 

PE petroleum ether 

prep-HPI-LC preparative high-perfonnance liquid chromatograpi 

93



WO 2023/183943 PCT/US2023/064967 

rt room temperature 

R T retention time 

THF tetrabydrofuran 

Y yield 

Example 1. 5-chloro-2-(4-((4,4-dimethyltetrahydrofuran-3-yl)amino)pyrido[3,4-djpyridazin-1

yl)phenol (Compound LA), (R)-5-cloro-2-(4-((4,4-dimethyltetrahydrofuran-3

yl)amino)pyrido[3,4-dlpyridazin-1-yl)phenol (Compound 1*) and (S)-5-chloro-2-(4-((4,4

dimethyltetrahydrofuran-3-yl)amino)pyrido[3,4-djpyridazin-1-yl)plienol (Compound 1B*) 

NN 

------

N N Compound 1A 
0HH 

VN*N'N NlatiOH'1vEN ( N 

N N' 

Compound i Compound I B 

2'f')'- (s4-. Av0a nrwnoo 

pvbs"noi d aPvw da Jnr''fr'*p ho 

[05401 Example I follows Protocol A.  

[05411*Step!: Svnthesis]f1-/cooN(44-dimethvioxan--v)prido,4dpriazin-4-amineand 

4-chioro-N-(4,4-dmehyoxoan-3-)prido3,4-dpyridazin-1-amine.Into a 5mL microwavetube 

were added 1,4-dichloropyrido[,4-dpyridazine (250 mg, 1,25 minol, equiv), DMF (3 niL) and 

Na2CO3 (423.91 mg, 4 ruol, 3.2 equiv) at 130°C. The final reaction mixture was irradiated with 

microwave radiation for 40 nn at 130C. After the reaction was completed, the residue was purified 

by reverse flash chromatography with the following conditions: column, CIS silica gel; mobile phase, 

acetonitrile (MeCN) in water, 0% to 100% gradient in 30 min; detector, UV 254 mn. The resulting 

mixture was concentrated under reduced pressure. This resulted in 1-chloro-N-(4,4-dimethyloxolan-3

yl)pyrido[3,4-d]pyridazin-4-amine and 4-choro-N-(4,4-dimethyloxolan-3-yi)pyrido[3,4-d]pyridazin

1-imine (150 mg, mixture of two isomers) as a yellow oil. LCMS: (ES, n/): RT=0.735 min, 

94



WO 2023/183943 PCT/US2023/064967 

nlz=279[M+1][.  

[05421 Step2:5choro-2-(-(94,4-dimethyitetrhydrofrn-3-y~amino)pyrio/3,4-dpridzin-

vl)phenol (Compound 1A), (R)-5-horo-2-(4-((4,4-dimethyitetrahydrofuran-31)amino)pyrido3,4

d]vridazin-1]-y,)phenol (Compound )nS)5-horo-2-44-(4,4-dimthyetrhydrojiran-3

yl)amino)pyrido34-dpridzin--ylphenol (CompoundB). Into a 25ml round-bottom flask 

were added a mixture of 1-cloro-N-(4,4-diniethvloxolan-3-yl)pyrido[3,4-dpyridazin-4-amine and 4

choro-N-(44-dimethyloxolan-3-yl)pyuido[3,4-d]pyridazin1-amine (150 rg, 0.53 nnol, I equiv), 4

cloro-2-hydroxypheryboroic acid (120.59 ig, 0.69 numol, 1.3 equiv) [11'

Bis(diphenylphosphino)ferrocerie dichloropalladium(II) (Pd(dppf)C12) (78.75 mg, 0.10 nnol, 0.2 

equiv), Na 2CO 3 (171.11 nig, 1.61 mmol, 3 equiv), dioxane (6 mL) and H20 (1.2 mL) at 80°C.The 

final reaction mixture took 2h at 80C. After the reaction was completed, the reaction mixture was 

concentrated, and the residue was purified by reverse flash chromatography with the following 

conditions (column, C18 silica gel; mobile phase, acetonitrile (MeCN) in water, 0% to 100% gradient 

in 30 mni; detector, UV 254 nm) After the reaction was completed, the reaction mixture was 

concentrated, and the crude product was purified by Prep-HPLC with the following conditions 

(2#SHIMADZU (HPLC-01): Column, XBridge Prep Phenyl OBD Column, 19*250 nu, 5am; mobile 

phase, water (10 mmo/iLNI-1j-HC03) andacetonitrile (MeCN) (25% MeCN up to 45% in 12 min); 

Detector, UV 254). This resulted in5chloro2-(-((4,4-dimethytetrahydrofuran-3

yl)amino)pyrido[3,4-dpyridazin-4-yl)pheno (3.2 mg, 1.5%yield) as a light yellow crude solid and 5

chloro-2-(4-{[-4,4-diiethyloxolan-3-ylaino)pyrido[34-d]pyridazinI--yl)phenol (Compound 1A) 

(32 g, 15qyield) as alight yellow crude solid. 20 mg of5-choro-2(4{[4,4-diethyoxolan-3

ylaminopyrido[3,4-d]pyridazin1-yl)pheno (Compound 1A) was then chirally separated using the 

following conditions (Colun Chiral ART Celulose-SA, 4.6*50 mi, 3 mu mobile phase, methyl 

tert-butyl ether (MtBE) (0.2% formic acid (FA)) and isopropyl:dichloromethane (IPA:DCM) = 1:1 

(hold 50% IPA:DCM=1:1 in 4 m)Detector, UV 254) to provide 5-chloro-2-(4-{[(3R)-44

dimethyloxolan-3-ylamino}pyrido[3,4-dpyridazin-1-yi)phenoi (also referred to herein as (R)-5

chloro-2-(4-((4,4-dimethltetrahvdrofuran-3-vl)anino)pyrido[3,4-djpyridazin-1-y)phenol) 

(Compound 1*) (RT = 1.12 min, 5.4 mg, 2.69% yield) as a light yellow solid and 5-chloro-2-(4

{[(3S)-4,4-dimethyloxolan-3=-ylamino}pyrido[3,4-d]py ridazin-I-y)phenol (also referred to herein as 

(S)-5-chloro-2-(4-((4,4-dimethyltetrahydrofran-3-yl)amino)pyrido[3,4-d]pyridazinI-yl)phenol) 

(Compound IB*) (RT = 2.12 min, 6.0 mg, 3%yield) as aliht yellow solid. Stereochemistry 

arbitrarily assigned.  

[05431 ()-5-chloro-2-(4-((4,4-dimehlwetrahydrobhranl-3-v)amino)pvido[3,4-dlpyridazin-l

yl1phenol.(Cotnpoindi1*J)LCMS:(ES,i/z):RT=0.605inniz='1.1[M1+1]*- I-INMIR(400 

MHz, Methanol-d4) 6 9.77 (d, J= 1.0 Hz, 11), 8.87 (d,= 5.7 Hz, 1H), 7.59 -7T50 (m, 1H), 7.38 (d, 

J= 8.0 Hz, 1H), 7.06 (d, d = 7.8 Hz, 2H), 5.10 - 4.98 (mI 1), 4.47 - 430 (in, 111), 3.99 - 3.86 (in, 

IH), 3.75 (dJ= 8.4 Hz, 1H), 3.68 (d, J 8.4 Hz, IH), 1.32 (s, 3H), 1.16 (s, 3H).  
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[05441!'S)-5-chloro-2-4-((4,4-dimethyltefrahydroibran-3-yI~aminojpyrido/3,4-dpyridazin-f

ybphenol. (Compound 1B*) LCMS: (ES, m/z): RT=0.605 min, m/z=371.1 [M+1]'. 'H NMR (400 

MHz,Methanol-d4)69.81-- 9.74(i, 1-), 8.87(d,J= 5.7 Hz, 1H), 757- 7.51 (n 111),7.38(dJ= 

8.0 Hz, 1H), 7.06 (d,J= 7.7 Hz, 211), 5,13 -4.98 (m, 11), 4.50 - 4.33 (n 11H),400 - 3.87 (n, [H), 

2.45 (d,J= 8.3 Hz, 1H), 2.08 (d,,J= 8,3 Hz, 1). 1.32 (s, 3H), 1.16 (s, 311).  

Example 2. 5-chloro-2-(4-{[(1S,2S)-2-hydroxycyclopentyljamino'pyrido[3,4-dJpyridazin-1

yl)phenol) (Compound 3A), (S)-5-chloro-2-(4-((3,3-dimethyltetrahydro-2H-pyran-4

yi)amino)pyrido[3,4-dlpyridazin-1-yl)phenol (Compound 3*),and (R)-5-chloro-2-(4-((3,3

dimethyltetrahydro-2H-pyran-4-yl)amino)pyrido[3,4-dpyridazin-t-yl)phenol (Compound 3B*) 

- MgBr C O , C N 0 OH 7 

HF N 2H H2 oEtOH,80C OH 

Step 1 Step2 N 

CI 0 

N NH2  N N O 

POCl 3 Py EtSNa,120°C 

reflux TEADMSO Step 5 

Step 3 Step 4 C1 

H -- OH N N O 
N N OH Nt OH 

iil 

Compound 3A Compound 3* Compound 3B* 

5-chioro-2-'4-((33 ro-2-(4-((3,3- choro-2-(4-((3,3
dimethyltet.rahydr-2H- dimetytadro-2H-pyran dimethyetrahydr-2H-pyran

pyra 4y)amvi)yrido[3,4- 4-yiarno)pyrido[3,4
Inor y34 Jpyridainy)phen d~pyrdaz1n- h)phenol 

[05451 Example 2 follows Protocol B.  

[05461 Step/ : Synthess of('S,2S)-2-((1-(4-chloro-2-methoxyphenvl)pvrido[3,4-dlpyridazin-4

ylcsinojcyclopentan-I-ol. Toa stirred solution offuro[3,4-c]pyridine-1,3-dione (30.0 g, 201.20 

munol, 1 equiv) and tetrahydrofuran (300 mL.) was added brono(4-chloro-2

methoxyphenl)magnsim(0.5M in tetrahydrofuran (THF)) (241 mL, 120 ninol, 0.6 equiv) 

dropwise at -78°C under nitrogen atmosphere, The resuliting mixture was stirred for 2h at 25°Cunder 

nitrogen atmosphere. The reaction progress was monitored by LCMS. The reaction was quenched by 

the addition of water (I50mL) at 0°C. The precipitated solids were collected by filtration and washed 

with water (3x50mL). This resulted in 4-(4-chioro-2-iethoxybenzoyl)pyridine-3-carboxylic acid (20 
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g, 34.1% yield) as a light brown solid. LCMS (ES, m/z): RT=0.662 min, m/z=292.0[M+1].  

[05471 Step 2: Synthess of I4-choo-2-mehoxypheny)pyrido[3,4-dpyridazin-4-o.into a 250 mL 

round-bottom flask were added 4-(4-chloro-2-methoNbenzovl)pyridine-3-carboxylic acid (5 g, 1741 

nuol, 1 equiv) and SOCL2 (50 mL).The resulting mixture was stirredfor 2hat 70°C. The reactionwas 

monitored by thin layer chromatography (TLC) Afterthe reaction was completed, the resulting 

mixture was concentrated under vacum. The residue was dissolved in dichloromethane (DCM) (50 

iL) and added into the solution of NI2 NH2.H2 0 (3.43 g, 68.6 mmol, 4 equiv), methanol (MeOH) (50 

mL) at 0°C. The resulting mixture was stirred for 31 at 70(C 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 with the following conditions (2#SHIMADZU (HPLC-01)): 

Column, XBridge Shield RPI8 OBD Column. 19*250 mm, 10pm; mobile phase. water (10 nmol/L 

NH 4HCO3) and acetorntrile (MeCN) (hold 39% MeCN in 17 min); Detector, UV254/220 nmn.This 

resulted in 1-(4-chloro-2-methoxyphenyl)pyrido[3,4-d]pyridazin-4-o (2,0 g, 40.6% yield)asan off

white solid. LCMS: (ES, m/z): RT=0.723 mn, mlz=288.0 [M +H]* 'H NMR (400 MHz, DMSO-d)6 

12.90 (s, IH), 9.50 (s, IH), 8.94 (d, J= 5.5 Hz, 1H), 7.41 (d, J= 8.0 Hz, IH), 7.33 (d, J= 1.9 Hz, IH), 

7.23- 715 (in, 211),3.75(s,3H).  

[05481 Step3:Snthesisof4-chloro-I-(4-chloro-2-metxphenyi~yridof3,4-d]pvridazine.Into a 

250mL round-bottom flask were added 1-(4-chloro-2-methoexyphenyl)pyrido[3,4-dpyridazin-4-oI 

(2.5 g8.69 mmol, I equiv) and POCl 3 (40 mL), and pyridine (4 mL). The resulting mixture was 

stirred for 3h at 100°C. The reaction progress was monitored by LCMS. The reaction was quenched 

with 500 mL of sodium bicarbonate (aq.) and 500mL of EtOAc at 0°C. The resulting mixture was 

extracted with EtOAc (3x500 niL). The combined organic layers were dried over anhydrous Na2SO4.  

After filtration, the filtrate was concentrated under reduced pressure. This resulted in 4-chloro-1-(4

chlioro-2-methoxphenvl)pyrido[3,4-d]pyridazine (1.5 g, 56.4% yield) as a brown solid. LCMS (ES, 

n/z): RT=0.845 min, m/z=306.0[M+1]*. H NMR (400 MHz, DMSO- 6 ) 6 9.84 - 9,68 (in, H), 9.12 

(d,J= 5.7 Hz, IH), 7,60 - 7.56 (in, IH), 7.51 (d, J= 8.1 Hz, 1H), 7.41 (d, J= 1.9 Hz, 1H), 7.32 

7,25 (in, IH), 3.74 (s, 31) 

[05491 Step 4: Synthesis of1(4-clro-2-ethoxyheny)-3,3-diethytetrahdr-2-pran-4

ylpyrido[,4-dipyridazin-4-amine.Into a 40mL.vial were added4-chlioro--(4-chloro-2

methoxvphenyl)pyririo[34dpndazine (200 mg, 0,65 nmol, I equiv) and 3,3-dimethyioxan-4-aine 

(10128 mg, 7.84 mnol, 12 equiv), triethylamine (TEA) (19832 mg, 1.96 mmol, 3 equiv), and.  

dimethylsulfoxide (DMSO) (5 mL) at room temperature. The resulting mixture was stirred 

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

LCMS.The resulting mixture was used in the next step directly without further purification.  

LCMS:(ES, n/z):RT=0.684 min, m/z=399[M+1].  

[05501 Step 5:Synthesis of 5-chloro-2-(4-{[(LS,2-2-hyroyccopentv/ aminopyido[3,

d/jyidazin-1-yl)phenol) (Conmpound3),(-5-horo-2-(4-((3,3-diehylretrhyro-2-pran-4
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ylamino)pyrido[3,4-d pyriazin--ylpenol(Compound 3*), and R)-S-chloro-2-(-((3,3

dimethylterrahydro-2H1-pyran--ybamino~pyridof3,4-dlpyridazin--l )phenol(Compound3B*).1Tlnto a 

20 vial wereadded the reaction mixture from step 4, (ethylsulfanyl)sodium (1054,30 mg, 12.53 mmol, 

25 equiv), and DMSO (8 mL) at room temperature. The resulting mixture was stirred for 2h at 

120°C under nitrogen atmosphere. The reaction progress was monitored by LCMS. The resulting 

mixture was filtered, the filtercake was washed with MeCN (3x5 rL). The filtrate was concentrated 

under reduced pressure. The residue was purified by reverse flashchromatography with the following 

conditions (column, C18 geL mobile phase, MeCN in water (10mmol/L NH4HCO3), 0% to 100% 

gradient in 30 min; 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: Column, 

CHIRALPAK 1G, 2*25 cm, 5 urn; mobile phase, Hex and MeOH:DCM=I:1- (hold 50% 

MeOH:DCM=1:1- in 23 min); Detector, UV254mn) to afford 5-chloro-2-(4-{[(4R)-3,3

dimethyloxan-4--yI]amino}pyrido[3,4-d]pyridazin-I-y)phenol (also referred to herein as (R)-5-chloro

2-(4-((3,3-dimethyltetrahydro-2H-pyran-4-yl)amino)pyrido[3,4-d]pyridazin-1-yil)phenol) (Compound 

3R*) (RT = 1.50 min, 27.8 mg, 14,3% yield) as an off-white solid and 5-chloro-2-(4-{[(4S)-3,3

dinethyloxan-4-yliniolpy rido[34-d]pyridazin-vl)phenoi (also referredto hereinas (S)-5-chloro

2-(4-((3,3-dimethyltetrahydro-2H-pyran-4-yl)amino)pyrido[3,4-dpyridazin-1-yl)phenol) (Compound 

3*) (RT= 3.28 min, 2 4.4 mg, 12.5%yield)as ain off-white solid. Stercochemistry arbitrarily assigned.  

[05511S -hloro-24{(4)-3,3diethyloan4ylomojpyrido[3,4d~pridazin-l-v)penol 

(Compound3B*i). LCMS:(ES, m/z): RT=0.553 min, m/z=385.2 [M+1]+. IH NMR (400 MHz, 

DMSO-d0)6 10.24 (s, 1), 9.89 (s 111), 8.86 (d, j= 5.6 Hz, HI), 738 - 7.20 (i 3H), 7.03 (d, J= 7.4 

Hz, 2H1), 4.81 - 4.70 (mi, 1), 4.05 - 3.89 (m 1H), 3.54 - 3.42 (m, 2H) 3.25 (d, J:= 11.3 Hz, 1).  

1.99 - 1.90 (m, IH), 1.75 - 1.66 (m, 1H), 1.14 (s, 3M), 0.87 (s, 3H).  

[05521 5-choro-2-(4-{/(4 -3,3-dimehloxan-4-yl~aminolpyridof3,4-dlpyridazin-]-v)phenol 

(Compound3*) LCMS:(ES, m/z): RT=0.671 min, n/z=385.2 [M+1]+.'H NMR (400 MHz, DMSO

d6) 6 10.24 (s, 1H), 9.88 (s, 1H), 8.86 (d,] = 5.6 Hz, 1H4),7.40 -717 (m, 3H), 7.03 (d,J= 7.5 Hz, 

2H), 4.80 - 4.72 (in, 1), 4.05 - 396 (m, 1H), 3.56 - 3.41 m,2H),3.23 (s, 1H), 2.01 - 1.92 (in,J= 

12.2. 4.8 Hz, 1H), 1,73 - 7.65 (m, 1H), 1,13 (s, 3H), 0.87 (s, 3H).  

Example 3. 2-(4-(5,5-dimethyltetrahydrofuran-3-y)aniino)pyrido[3,4-dipyridazin-1-y)-5

methylphenol (Compound 5A), (R)-2-(4-((5,5-dimethyltetrahvdrofuran-3-yl)aino)pyrido[3,4

djpyridazin-1-vI)-5-methylphenol (Compound 5),and (S)-2-(4-((5,5-diniethyltetrahydrofaran-3

yl)amino)pyrido[3,4-d4pyridazin-1-yl)-5-methylphenol (Compound 5B) 
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CI- N 

HCH 

step 1 

HO H N N Compound SA 

dinmeth ylttrai ydoua-3

stp2 

HU H N 0 \o 

j NI N ' ' (1 

Compound IS Compoursd 5B 

2P424A (S 2(4f 
y~,~fl amm ''1rido4 -3ahrimnorldo(34 

[05531 Example 3 follows Protocol A.  

[05541 Into a 8mL sealed tube were added 1-chloro-N-(5,5-dinethloxolan-3-yl)prido[3,4

d]pyridazin-4-amine (120 mg., 0.430 mnol, I equiv),5-methyl--(4,,5,5-tetramethyl-,3,2

dioxaborolan-2-l)phenol (20 1 mg, 0860 mmol, 2 equiv), Pd(dppf)Cl2 (94.5 mg, 0.130 mmol, 0.300 

equiv), dioxane (2 mL) and H120 (0.4 mL) at 80°C. The resulting mixture was stirred for ih at 80°C.  

The reaction was monitored by LCMS. The resulting mixture was concentrated under reduced 

pressure, and the residue was purified by silica gel column chromatography .eluted with petroleum 

ether/ ethyl acetate (1:1) to provide a crude product (140 mg) which was purified by Prep-HPLC 

(Column: Xselect CSH C18 OBD Column 30*150mm 5 m, n; Mobile Phase A: Water (10 mmol/L 

NHHCO3; Mobile Phase B: MeCN; Flow rate: 60 mL/min; Gradient: 34% B to 34% B in I Imin, 

34% B; Wave Length: 254 mu RTi(min): 10.2) to provide a mixture of Compounds 5A and 5B 

(65mg), which were further purified by Prep-Chiral-Hi-PLC (Column: CHIRAL ARTAmylose-SA, 

2*25 cm, 5 m; Mobile Phase A: Hexanes (Hex) HPLC, Mobile Phase B: MeOH: DCM=:. 1, HPLC; 

Flow rate: 20 mnLmin; Gradient: 20% B to 20% B in 15 min; Wave Length: 220/254 nm) to afford 

(R)-2-(4-((5.5-dimethyitetahydrofuran-3-vl)amino)pyrido[3,4-dpridazin--yi)-5-methylpheno 

(Compound 5) (28.4 mg, 18.8% yield) (RT(min): 9.63) and (S)-2-(4-((5,5-dimethyltetrahy drofuran

3-yl)amino)pyrido[3,4-dpyridazin-1-yl)-5-methyphenol (Compound 5B) (23.7 mg, 15.7% yield) 

(RT(min): 13.52). Absolute stereochemistry was determined by X-ray crystallography.  

[05551&R)-2-(4-((S,5-dmethytetrahydrouran-3 y)amio)ptyidof34-dipyridaszin-]-y)-5
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mehvrhno(GmpunSLCIS (ESrnlz):.RT=1.23mm au, m/z=351[V1+HjV. 1 H NMR,(400 

MHzMih'moi-d69.70(W-1= 1.0 Hz, 1H)..85 (d,,/=5.7 Hz, IH), 7.57('in.J=5.7, LOHz, H), 

7,28d 4, .7H" lz,Iii)6.91 ---683 (,21-1), 5.05 --- 4,9 7 (m,[H),441 (m,J =9.1,6. 7HzlE, 11,3,92 

(nJ 9.[ .9 I-i,1-), 2.45 (n,J= 128.8.1 I-z, 111), 2.40 (s,31-1). 2.08(nJ=2.7-',6,SHz, 11-1).  

1.45 (s, I,),1.35 (s.3Hv) 

melhi.plnol (CompoundS?) LCMS (ES,ni/z): R'T=1.23 mnnnz '51.1[M+H-.'H NMVR (400 

NMH-z.Methanio-d 4 6 9.70 (dj= 1.01Hz-, 11), 8.85 (dci. 5. liz,1H1)7.57 (in,]j= 5.7, 1.01Hzz, 1H), 

7.2(d.J=7.Hz,iH1), 6.91-6.83 (m, 2H), 5.07- 4.9-7(m, IH',4.41 (in,]j= 9.1, 6.6 Hz,l11), 3.92 

(m.J= 9.1.,5.8 Hz.,IH),2'.45 (n, j= 12.8, 8.0 Hz.,IH),2'.40 (s, 31-)2.08 (ni, 12.76.8 Hz, IH)., 

1.45 (s, 3H), 1.35 (s.3 H).  

[05571Table Ashows the protocol by wichthecompounds ofthe instant discloure were prepared, 

,nd Table Bprovides the NIR data.  

Table A.  
Nis(lESI; 

CrHP.# Structu re I ,,-Protocol 

N N ~N OH 
.9 ..- Protoco[IA 

37 1 1'I CExam'Pie]1 

(R)--cloro..2-(4-(.4,4-diniethyh~letrahvdrofn-rani-3
........... a milj)pyrido 3 4 qipyjndazin-]I-yl1Yhenol 

I H 
NN 

I 
~~N OH Potocol A 

'II Exampie] 1 

C1 

5)-Schoro--4-44-diet'i-kttaydrofuran-3

N N 

HO 

2 378.2' Protoco IA 
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Table A.  

MS (ES]; Cmp,# Structure Protocol 
m/z; MI+H) 

H 
N N 

*N OH 

3 6Protocol B 
(Example 2) 

CI 
(R)-5-chloro-2-(4-((3,3-dimethyltetrahydro-2H-pyran-4

l)amino)pyridog 4-d]pyridazin-il-vi)phenoi 
H 
N N Y N OH 

Protocol B 
3A 785 2 

N (Example 2) 

5-cliloro-2-(4-(3,3-dimethyltetmhvdro-2H-pyran-4
yl)amino)pyrido[3,4-d]pyridazin-I-v)pheno 

/ H 
N N 

NN OH 

Protocol B 3*385.2 
(Example 2) 

C- I 
(S)-5-chioro-2-(4-((3,3-dimethyltetmaydro-2H-pyran-4

yl)amninio)pyrido[3,4-djpyridazin-1-y)phenoi' 
Protocol B 

H 
N N Conmound 4*: 

Y - N OH Column. CHIRALPAK 
E,'2*2 cm, 5 um; 

4* 385.1 mobile phase: Hexanes 
and MeOH:DCM=11 
(hold 25% 

(5)-5-chioro-2-(4-((2,2 -dimethyltetraydro-2H -ymn -4-eOH:DCM=:1in1 
yl)amino)pyridoI3,4-dipyridazin-I-yi)pienoi min); Detector, UV 

254. RT = 245 min 
Protocol B 

H 
N N Compounds 4*, 4A, 1N O H and 4B* were 

synthesized following 
4A 385.1 Protocol B and 

C I Example 2 using 2,2
dimecthiyl tetrahydro

5-coro-2-(4((2,2-dimethylterahydro-2H-yrn-4- 2H-pyran-4-amine as 
yl)amino)pyrido[3,4-dpyridazi-vI-y)pheno the step4amine(i) 

______________________________________________________ ___________reagent 
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TableA.  

C mp.# Structure SleiProtocol 

Protocol B 

H 
N N (ompowid 4B3*: 

~'N OH (olumnelWRAIPAK 

4B* '85,1 mobilephe, an d 

MeOllDCM II1 in 
yi)ainio)pyTrido[3,4-dipyridazin-I-y i)phenroi mDtetmN 

H 
N N 

NN nN OH 

5A 3511 Prot-ocoi Alxa c5 

()2 -(-(5,5 -dimthhet ray dofNrat-3 

H 
N N 

H 

SB Protocol A(Examnle ) 

Protoco] A 
Com-oind 6*: 

0 C(olumnn: CHIRALIAK 
N IN N 6*5m5 

-'N OH Mobile Phase A: 
* *Hexanc, (Hex) (0,45 

N 2\4INII XlI01) 
6" -0 Mobile Phase B:E(11 

CF3 ~~ DCN 1: 1I Fow -a-.C 

(S) -2 -(4-((4 -rmeth)morphoin-2-2 umil-hmm,(iratmn 
vllmethyl)amino1)nviir.do['3,4-dipyridaz-1- 5 50 "'Bto 50%3Bin S 

min:2'4me ni -h 
RI2r/i54 i2' 
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Table A.  
MS (ES]; Cmp,# Structure Protocol 

m/z; M+H) -- -
Protocol A 0 

N N N 
N- ~N OH Compounds 6, 6A, 

and 6B* were 
sy Ithesized following 

6A 420,2 Protocol A and 
CF Example I using (4
CF2 3iynohin 

methylmopholin-2
2-(4(((4-methyimorpholin-2- y)methanamine as the 

yl)methyl)amino)pyrido[3,4-d]pyridazin-1-yl)-5- step 1 amine (i) 
(trifiuoromethyi)phenoi reagent.- 

Protocol A 

iComp.o u nd 6B* 
H Column: CHIRALPAK 
N N N O IG, 2*25 cm, 5 pm; 

I Mobile Phase A: 
Hexanes (0.5%2V 

6B* 420.2 NHMeOH), Mobilc 
CF3 Phase B: EtOH: CF3  DV 1~o t DCM=l:; F low rate: 

(R2-4(((4-methymorpoli2- 20 nL/mn: Gradient: 
yl)mehy)amoprido34dpnidazn--y)-5- 50% B to 0% B in 8 

tiforomethy!)pheno min; Wave Length: 
1 20/254 nn RT(mn): 
.30 

H 
N N 

N OH 

N7 C 343.1 Protocol A 
(S)-5-chloro-2-(4-((etrahydrofuran-3

yl)amino)pyrido[3,4-d]pyridazin-1-y)peno 

Comparative Example I 
---------- USSN 17/528,928 

H 
N ,N 

N'N OH 

CI 
8 35; .0 Protocol A 

5-chloro-2-(4-(((I 
(ihdroxymethyl)cyclopropyl)methyi)amtino)pyrido[3,4

dipyridazin-1-yi)phenol 

Comparative Example 2 
USSN 17/528,928 
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Table B.'i- NMR table 

Cmp.# H NMR 

1H NMR (400 MHz, Methan-cd4) 6 9.77 (d,J = 1.0 Hz, 1H), 8.87 (d,J = 5.7 Hz, 1-), 7.59 

50 (in, 1H), 7.38 (d J= 8.0 Hz, 1-), 06( J Hz, 2) 5.10 - 4.98 (m, 1H), 4.4 
1* 

4.30 (in, lH), 3.99- 3.86 (in, H), 3.7 5 (d, J 8.4 Hz, IH), 3.68 (d,J= 8.4 Hz, lH), 1.32 

(s, 3H), 1.16 (s. 31-) 

H NMR (400 MAHz, Methanod04) 5 981 - 974 (m, 1H), 887 (d, J= 5.7Hz, 1-H)757

7,51 (m, 1),7,38 (d,J= 8,0-z, IH), 7,06 (d,J= 7H z,2H), 5.13-4,98 (m, IH),4,50
1B* 

4,33 (m, 7H),100 -- 387 (i, 1H), 2,45(d,3= 8.3i-z, 1H), 2.08(,= 83Hz,1), 1.32 (s, 

3H), 1.16(, 3H).  

H NMR (400 MHz, DMSO-d) 10.18 (s, 1H) 9.84 (s, iH), 8.86 (d J= 5.6 Hz, H), 7.69(t 

2* J= 6.0 Hz, I1H),747 (d,1 ='7.7 Hz, 1H), 730 (d, J= 5,6 Hz, I H), 7.26 - 690 (m, 3H), 382 

(d,= 5.9 Hz, 2H, 1.25 (s, 61H).  

H NMR (400 MHz, DMSO-d%) a 10.24 (s, 1H), 9.89 (s, 1H),886 (d= 5.6 Hz, 1H), 7.38 

7,20 (m, 3H),.7.03 (d,J= 7,41Hz, 2H), 481 - 4.70 (M, iH), 4.05 - 3.89 (m, IH), 3.54 - 3.42 
3B* 

(in, 2 ), 3.25 (d,J= 11 3 - z, 1H), 1.99 -- 190 (i, 1H), 175 -- 1,66 (i, IH) 1,14 (s, 3H), 

0.87 (s, ).  

H NMR (400 MHz, DMSO-d) 10.24 (s, 1H), 9.88 (s, iH), 8.86 (d J= 5.6 Hz, H), 7.40 

7 17 (m3 H), 7,03 (d, j= 7,5 Hz, 2H), 4,80 - 4,72 (m, 1H), 4,05- 3.96 (m, 1H 3.,56- 3.41 
3* 

(m, 2), 3.23 (s, 11-),201 - 1 92 mi J= 12.2 4.8 Hz, 1-), 173 - 7.65 (n. 1-1), 1 13 (,3H) 

0.87 (s, 3H).  

H NMR (400 MHz. Methanol-d4) 5 9.70 (s, 1H), 8.86 (d, = 5.7 Hz, iH), 7.56 - 7.50 (m, 

4* [H), 738(,= 8 0 Hz, 1H), 7.06 (d,J = 8.0 Hz, 2H), 4.80 - .71(m, H,3.95 - 3,8 (m, 

2HI 2.23 -2.10 (Im 2H), 1.70 - 1.57 (m, 2H), 1.40 (s, 3H), 1.31 (s, ) 

1 NMR (400 MHz, Methanol-d4) 6 968 (d, J= 1.0 Hz. 1-),985 d, J= 51 7 lHz, 11), 7.52 

4B* 7,50 (m, 1H),7.38 (d, J=7,9 Hz, IH), 7,12 -'7.01 (m, 2H), 4.84 - 4.76 (mI 1H), 3.97-3.80 

( 2H), 2.21 - 2.13 (in, 2 ), 1.701--- 1.57 (in2 ), 1.41 (s, 31-) 131 (s, 3 H).  

1 NMR (400 MHHzciii a)3010 97 ' 1 8- .85 (, = 5,7 Hz, 11), 7.57 

(m, J= 5.7, 1.0 Hz, 1H), 7. 8(dJ= 7.7 H1), 6.91 - 6.83 (m, 2H), 5.05 - 4.97 (mI) 

4,41 = 9.1, 67 HzI, IH), 3.92 (in, =9,1, 5.9 Hz, 1H), 2.45 (,J128, 81 Hz, 1H), 

2.40 (s, 3H), 2.08 (in, j= 12.7, 6.8 Hz, 11), 1.45 (s, 3H), 1.35 (s, 3H).  

H NMR (400 MHz. Methanol-d4) 5 9.70 (d, j= 1.0 Hz,1), 8.85 (d, J= 5.7 Hz, IHi, 7.57 

(m, J= 5.7, 1.0 Hz, 1H), 7.28 (,=7.7 Hz, 1H), 6.91 - 6.83 (m, 2H), 5.07-4.97(m,1) 
5B 

441 (md'= 9.1, 6.6 Hz, 1H), 392 (in, J= 9.1, 5.8 Hz, 1H), 2.45 (i,= 128, 8.0 Hz, 1H), 

2.40 (s, 3H), 2.08 (in, 12.7, 6.8 H z, 13), 1.45 (s, 3 ), 1.35 (s, 3H).  

H NMR (400 MHz. Methanol-d4) 5 9.66 (s, 1)8.87 (6d j= 5.7 Hz, 1), 7.59 (d, J= 7.9 Hz, 

1H), 7 )50 (d,J = 57 Hz, IH), 7.34 (d,J = 8.0 Hzl, H), 7.28 (s, 1IH), 403 0, J= 8 0 Hz, 1H) 
6* 

3.99 - 3.92 (m, 1H), 3.87 (dd, J= 13.8, 4.7 Hz, 11), 3.82 - 3.65 (m, 21), 3.00 (d, 11.4 Hz, 

1H), 2.74 (d, J= 11.7Hz 13), 2.34 (s, 3H), 2.23 (td, >= 11.7, 3.4 Hz, 1H), 2.04 (t, J 10.9 
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Table B.'H NMR tble 

Cmp.# H NMR 

Hz, 1H).  

HNMR(400 MHz.Metlanol-d4)59.66(s,I1H),8.87( .1=5.7Hz,IH),7.59(d,.= 7.9 Hz 

1H), 7,50(,3J= 5,71 Hz, [H), 7,.34 (d,J = 8.0 Hz, H), 7.28 (s, 1H), 4,04,(s, 1H), 4.02- 392 
6B* 

(im, lJ), 3.87 (m, 1 ), 3.83- 3.65 (mn, 21), 3.00 (d, J= I 3 ,11-). 274( = 11.8 1-1, 

1H), 2.35 (s, 3H), 2.24 (td, J= 11.6, 3.4 Hz, IH), 2.05(t,= 10.8 Hz, [H), 

H NMR (400 MtHz, DMSO-d) 5 9.82 (s, 1H), 887 (d,3= 5.6 Hz, IH),7.94 (d,j= 5,8Hz, 
7* 

1 H), 7,43 7,27(rn, 2H), 7,04(d,] = 71 Hz, 2H), 487-4.80(m, 1H), 4.11-- 3,91 m, 2H), 
Comp Ex I 

3.85 - 3.72 (m, 2H), 2.40 - 2.26 (m, 1H), 2.22 - 2.06 (m, 1H).  

H NMR (400 MHz. DMSO-d6) 59.90 (d, = 0.9 Hz, 1H), 9.13 (dJ 5.5 Hz, IH), 7.67 
8 

765 (m, IH), 740 (d,=8.1Hz,),7.18-7.02(m,2H),3.77 (s. 2H), 3.62 (s, 2H), 0.86 
Compl Ex 2 

063 4H).  

Example 4. 5-(dfluoiomethloxy)-2-(4-((5,5-dimethyltetralhydrofuran-3-yl)amino)pyrido[3,4

djpyridazin-1-yl)phenol (Compound 9A), (S)-5-(difluoromethoxy)-2-(4-((5,5

dimethyltetrahydrofurarn-3-yl)amino)pyrido[3,4-dlpyridazin-1-yl)phenoi (Compound 9*), and 

(R)-5-(difluoromethoxy)-2-(4-((5,5-dimethyltetrahydrofuran-3-yl)amino)pyiido[3,4

djpyridazin-1-yl)pheno (Compound 9B*) 

F OEt ,E P(OA dioxane 1 
Br - N C>) Jnk'hos.'o*~C HO' rfH~ 

( KH ACN H20,rt HF c H 
C1 AH step 2 

step 

' N 

Np 
N. N 

(tte 3 

- V T N "'c 

s p4 

N 

Compound 9A~ N 
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H H 
OH N KN OH 

b-J 
ODCF2H OCF2 H 

Compound 9* Compound 9B* 

(S)-5-(difluoromethoxy)-2-(4((5,5-dimethytetrahdofuran- (5-(difuoromethiox)24(5,5
ra z p h61 dimethvitetrid rata3-v rmin)pyrido[3,4

[0558] Example 4 follows Protocol A 

[05591 StepI . Snthesis of Ibromo-4-(diuoromethox)-2-methoxvhenzene.into a 100 niL round

bottom flask were added 4-bromo-3-methoxyphenol (5 g, 24.62 mmol, 1 equiv), acetonitrile (MeCN) 

(10 mL), diethyilbromodifluoromethvlphosphonate (13.15 g, 49.25 nmol, 2 equiv) andKOH (2.76g, 

49.25 mmol, 2 equiv), H20 (10 mL) at room temperature. The resulting mixture was stirred for I h at 

room temperature. The reaction was monitored by gas chromatography/mass spectrometry (GCMS).  

The reaction was quenched with water (10 mL) at 0°C. The resulting mixture was extracted with 

EtOAc (3 x10 mL). The combined organic layers were washed with brine (Ixi1 mL), dried over 

anhydrous Na2SO4 .After filtration, the filtrate was concentrated under reduced pressure. The residue 

was purified by silica gel column chromatography, eluted with petroleum ether/ethyl acetate (PE/EA) 

(4:1) to afford the title compound (3.9 g, 61.3% yield). LCMS, ESI: RT= 1.35 min, m/z =253[M+H]*-.  

[05601 Step2. Synthesisof (-(difiuoromnethoxv)-2-methoxvphenvboroncacid. To a stirred solution 

of 1-bromo-4-(difluoromethoxy)-2-methoxbenzene (2200 mg, 8.69 mmol, 1 equiv) in dioxane (25 

mL) wasadded triethylamine (2639.37 mg, 26.08 nunol,,3 equiv)and4,4,5,5-tetramethyl-1 

dioxaborolane (5563.40 mg, 43.47 mmol, 5 equiv) at room temperature.The resulting mixture was 

stirred for 0.511 at room temperature under nitrogen atmosphere. To the above mitnure was added 

Pd(OAc) 2 (195.19 mg, 0.86 rol, 0.1 equiv) and 2-(dicycliohexylphosphino)bipheni, (2

Biphenyl)dicy clohexlphosphine (Cy-JohnPhos) (609.44 mg, 1.73 mmol, 0.2 equiv) in dioxane (2 

mL)at room temperature. The resulting mixture was stired for additional 2h at 80°C under nitrogen 

atmosphere. The reaction was monitored by LCMS. The reaction was quenched with water (10 mL) at 

0°C. The resulting mixture was extracted with EtOAc (2 x 2OmL). The combined organic layers were 

washed with brine (1x20 mL), dried over anhydrous Na2 After filtration, the filtrate was 

concentrated under reduced pressure to provide the crude title compound, which was used in the next 

step directly. LCMS, ESI: RT= 0.75 min, m/z =219[M+H]*.  

[0561. Step 3. Synthesis of-hloro-N-(5,-dimehyoxoan-)pyrido[3,4-dfpyridazn-4-nine.  

Into 20 ml sealed tube were added 1,4-dichloropyrido[3,4-dpyridazine (800 mg, 3.99 mmol, I 

equiv),5,5-dimethyloxoa-3-amine (552.79 mg, 479 mmol 1.2 equiv), Na 2CO3 (1270.94 mg. 11,99 

mmol, 3 equiv) and dimethylformamide (10 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 filter cake was washed with 

EtOAc (3x20 mL). The filtrate was concentrated under reduced pressure. The crude product was 

purified by Prep-HPLC (2#SHIMADZU (HPLC-01): Column, XBridge Prep Phenyl OBD Column, 

19*250 turn, 5m; mobile phase, water(50 mmol/Li N 4HC03) and acetonitrile (VCN) (12% MeCN 

up to22% in 10 min, hold 22% in 2 min); Detector, UV254n) to provide I-chloro-N-(5,5

diinethioxolan-3-yi)pyrido[3,4-d]pytidazin-4-aine (2 g, 32.3% yield). LCMSL, ESI: RT= 0.73 min, 

mlz = 279.1 [M 11]; 'H NMR (400 MHz, DMSO-d) 6 9.83 (d, j= 1.0 Hz, 1H), 9.07 (dJ'= 5.6 Hz, 

1H), 8.07 (d, J= 5.8 lz, 111). 7.88 (dd, = 5.6t 0.9 Hz, 11), 4.85-4.7 (in, 1), 4.20-4.16 (ni, II), 

3.78-3.74(m, 11), 2,30-2,25 (m, 1H), 1.98-1.93 (in, 1) 1.34 (s, 311), 1.24 (s, 3H).  

[05621 Step 4. Synihesis ofI-(4-(difiuoromhow -2-ethomyphenyN-,5

dimethyetrahydrran-3-ypido[,4-dpyriazn-4-aine.To a stirred solution of 1-chloro-N

(5,5-dimethvloxolan-3-yl)pyrido[3.,4-d]pyridazin-4-amie (1400 mg, 5.02 mmol, I equiv) and 4

(difluoronethoxy)-2-ethoxypheuylboronic acid (3284.18 ing, 15.06 mmol, 3 equiv) in dioxane (12 

mL) and water (2.4 mL) was added Na 2CO 3(1596,36 mg, 15.06 mmol, 3 equiv) and Pd(dppf)Cl 2 

(735.02 mg, mmoil, 0.2 equiv)at room temperature. The resulting mixture wasstirred for 2hat 80°C 

under nitrogen atmosphere, The reaction was monitored by LCMS. The resulting mixture was 

concentrated under vacuum. The residue was purified by reversed-phase flash chromatography 

(column CI silica gel; mobile phase, acetonitrile (MeCN) in water, 40% to 50% gradient in 10 min; 

detector, UV 254 nm) to provide the title compound (1.20 , 57% yield). LCMS, ESI: RT= 0.66 min, 

n/z= 417.1 [M+Hf 

[0563J Stp5.Synthesisof-di/uoromehoxy-2-(4-((55-dmethyvherahydroran-3

ylaminopyridof3,4-dfpyridazin--yiphenoi.To a stirred solution of 1-(4-(difluoromethoxy )-2

methoxyphenyl)-N-(5,5-dimethvltetrahvdrofuran-3 -y)pyrido[3,4-d]pyridazin-4-amine (1100 ing, 2.64 

mmol,1 equiv) in dimethyformamide (10 mL) was added (ethylsulfanl)sodium (666.53 mg, 7.92 

mmol, 3 equiv) at room temperature. The resulting mixture was stirred for 1i at 120°C. The reaction 

was monitored by LCMS. The resulting mixture was filtered, the filter cake was washed with MeOH 

(3x5 mL). The filtrate was concentrated under reduced pressure. The crude product was purified by 

Prep-HPLC (Column: Xselect CSH C18 OBD Cohm 30*150mm 5gm, n; Mobile Phase A: 

Water(0.05% trifluoroaceticacid (TFA)), Mobile Phase B: MeCN; Flow rate: 60 mL/min; Gradient: 

18% B to28% B in 10 mim 28% B; Wave Length: 254 nm RT(min): 8.4) to provide the title 

compond (Compound 9A) (7516mg, 55.1% yield). LCMS, ESI: RT= 0.67 min, miz 

=403.1[M-H;THN'IMR (400 MHz, Methanol-d) 6 10,01 (d,J= 1.0 Hz, 1), 9.15 (dJ 5.5 iz, 

1H), 7.72 (dd, J:= 5.6, 1.0 Hz, 1H), 7.47 (d, j=- 8.4 Hz, 111), 7.24 - 6.73 (ni, 311), 4.85 - 4.76 (n 111), 

4.36-4.32 (in, 1H) 4.11-4.07 (mn 1), 253-2.48 (m, 1H), 2.18-2.13 (in, 11) 1.46 (s, 311),1.37 (s, 

3H). Compound 9* and Compound 9E* were then isolated via chiral 1PLC, and stereochemistry 

was assigned based on extrapolation from Compound 5 and Compound 5B stereochemical 

assigments.  
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[05641 Isolation of (S)--(dloroethox)-2-4-(5,5-diethyltetrahydrofuran-3

ybrnino)pyrido/3,4-dupyridazin-1-yI)phenol (Compound 9*). Prep-Chiral-HPLC (Column: 

CHIRALPAK IF, 2*25 ci 5 pn; Mobile Phase A: Hexanes (0.1% trifluoroacetic acid (TFA)), 

Mobile Phase B: EtOH: DCM=1:1; Flow rate: 20 miL/min; Gradient: 60% B to 60% B in II min 

WaveLength: 220/254 nm; RT(min): 639; NT NMR (400 1Hz, Methanol-d4) 6 9.99 (d, J = 1.3 1z, 

1H), 9.14 (d, J= 5.5 Hzi, 1), 7.72 - 7.71 (mI 1), 7.47 (d, J= 8.4 Hz, 1H), 7.17 - 6.76 (m, 3H), 4.83 

- 4.75 (m, 1H), 4.35 - 4.31 (m, 1H), 4.09 -- 4.06 (m, H), 2.53 - 247 (m, 1H), 2.17 -- 213 (m, 6.0 Hz, 

IH), 1.46 (s. 3H)137 (s, 3H); LCMS: 403.5 [M+H]*.  

[05651 soaonf()-(difluoromehox)-24-(5,5-dimthyterhyrofrn-3

yb)amino~pyvrtdof3,4-djpyridazin-l-yv)phenoi (Compound 9*).Prep-Chira-H PLC (Column 

CHIRALPAK IF, 2*25 cm, 5 pm; Mobile Phase A: Hexanes (0.1%'TFA), Mobile Phase B: EtOH: 

DCM=1:1; Flow rate: 20 mL/min; Gradient: 60% B to 60% B in 11 min; Wave Length: 220/254 mn; 

RT(nin): 9.83; H NMR (400 MHz, Methanol-d4) 6 10.03 - 9.98 (im, 1), 9.14 - 9.13 (i, IH). 7.72 

7.71(i,.IH),747 (d,.J=8.4 Hz,1HI),716-6.79(m, 3H),-483- 4.75(m,iH),4.35-4.31(iIH), 

4.10- 4.06(i,1H),I2.53- 2.47 (in,1H),2.18-2.13(in,1H),1.46(s,3H),1.37(s,3H); LCMS: 

403.5 [M-H].  

Example 5. 2-(4-((6,6-dinethyltetrahydro-2H-pyran-3-y)amino)pyrido[3,4-djpyridazin-1-yl)-5

methylphenol (Compound 10A), (S)-2-(4-((6,6-dimethyltetrahydro-2H-pyra-3

yi)amino)pyrido[3,4-dlpyridazin-1-yl)-5-methylphenol (Compound 10*),and (R)-2-(4((6,6

dimethyltetrahydro-2H-pyran-3-yl)amino)pyiido[3,4-dpyridazin-1-yl)-5-methylphenol 

(Compound 1OB*) 

0 N 

0 MgBr HSOCl27 C 
.- he NH OH .. OH 

THF t henNgH4 H 20,EtOH, 80° OH 

step 1 step 2 

~ H 
N N 

N -, O 
POCi3,Py i* 

reflux TEA, DMSO, 0-C 

step 3 step 4 K N 
N 
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HH H 
N N N OH1 O N OH 
0 - z'N OH N O0N O 

EtN'MFN +* - N 

Compound IOA Compound 10* Compound 10B* 

2rip. rifta mt I It ir- (2k2d4(r rn- 6 'rr te hj1 e 
jpyridazin-1-y - 1 dpyn az hnS lo dfpyridazn-y5-metylphenoi 

rnethylphenol 

[05661 Example 5 follovs Protocol B.  

[0567 Step 1. Synthesis of 42-mehoy4methlbenzoypyridine--carboxicacid. Into a 

250nL 3-necked round-bottom flask were added furo[3,4-c]pyridine-13-dione (10g, 67.06 nunol, 1 

equiv), THF (100 mL) and bromo(-methoxy-4-niethylpheni)magnesium (9 g, 40.24 ruol, 0.6 

equiv) was added by dropwise at -78°C. The resulting mixture was stirred for h at room temperature 

under nitrogen atmosphere.The reaction progress was monitored by LCMS. The reaction was 

quenched by the addition ofice/water (50niL) at room temperature. The resulting mixture was 

extracted with EtOAc (3 x 50mL), dried overanhydrous Na2 SO4 filtered, and the filtrate concentrated 

underreducedpressure to provide the title compound (6 g, 33% yield).LCMS:(ESm/z):RT=0.570 

min, m/z=272 [M+]] 

[05681 Step 2.Synthesis 'of -(2-nethoxy-4-methypheny)pyrido3,4--djpyridazin-4-ol. Into a 

250mL round-bottom flask were added 4-(2-methoxv-4-methylbenzoyl)pyridine-3-carboxylic acid 

(2g, 7.37 rmol, I equiv), and SOCl (20 mL).Theresulting mixture was stirredfor2hat 70°C, and 

the reaction was monitored by TLC. After the reaction was completed, the resulting mixturewas 

concentrated under vacuum. The residue was dissolved in DCM (50 nL) and added into the solution 

of hydrazine hydrate (1.70 g33.99 mmnol. 4.61 equiv') and EtOH (10 mL) at0°C. 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 cmde product (2.0 g, 80% purity) was purified by 

Prep-HPLC ((Prep-HPLC-059): Cohun, CHIRAL ART Cellulose-SC. 2*25 cm, 5 um; mobile phase, 

Hex (0.5% 2M NH;-MeOH) and MeOH:DCM=I:1 (hold 60% MeOH:DCM=1:1- in 10 min); 

Detector, UV 254) to provide the title compound (1.30g, 66% yield). LCMS:(ES, m/z):RT= 0.880 

mnin, mz=268[M I 1HNMR (400 MHz, DMSO-d6) 6 12.75 (s, IH), 9.49 (d, J= 0.9 Hz, 1H), 8.93 

(d, J= 5.5 Hz, 1H), 7,25 (d, J= 7.6 Hz, 1I), 7.17 (d, I= 5.5, 0.9 Hz, 1H), 7,06 (s, 111), 6.98 - 6,91 

(n, 11), 3,70 (s, 311), 2.43 (s_31-1).  

[05691 Step 3. Snthesis of 4-2-ehxy-4-methyienzoypyridie-3-carboxyicacid Into a 

250mL round-bottom flask were added 1-(2-ethox-4-methlvphenyl)pyrido[34-d]pyridazin-4-ol 

(800 ing, 299 mmol 1 equiv), POCk (10 mL), and pyridine (I mL) at room temperature. The 

resulting mixture was stirred for 2h at I10°C under nitrogen atmosphere. The reaction progress was 

monitored by LCMS. The reaction was quenched by the addition into aqueous of NaHCO 3 (500 mL) 

and ethyl acetate (EtOAc) (500mL) at 0°C.The resulting mixture was extracted with EtOAc (3x500 
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mL). The combined organic layers were washed with H2 O (1x500 mL), dried over anhydrousNa 2SO4 , 

filtered, and the filtrate was then concentrated under reduced pressure to provide the title compound 

(300 mg, 35.1% yield). LCMS:(ES, iz): RT= 0.837 min rn/z=286[M+1-+. 1H NMR (300MHz, 

DMSO-d6) 6 9:74 (d, J= 10 Hz, 1H), 9.10 (d, I= 5.7 Hz, 1H), 7.59 - 7.46 (m, 1H), 7.35 (dJ= 7.6 

Hz, 11), 7.14 (d, I= 1.4 1z, 1H), 708 - 6.95 (m, [H), 3,69 (s, 314), 2.47 (s, 3H).  

0570Step 4. Synthesis of N-(6-dinethyloan-3-yl)- I-2-methoxy-4-methy1phenpyrido[3,4

dardazin-4-amine.l o stirred solution of 4-chloro-1-(2-methoxy-4-methylphenil)pyrido[3,4

djpyridazine (149.6 mg, 0.525 mnol, I equiv) in DMSO (4.5 ml) was added 6,6-dimethyloxan-3

amine (81.39 mg, 0.630 iniol, 1.2 equiv') and triethylanine (TEA) (159.4 mg, 1.58 nnol, 3 equiv).  

The resulting mixture was stirred for 2i at 80 °C. The reaction was monitored by LCMS. After the 

reaction was completed, the resulting mixture was concentrated tinder vacuum and purified by reverse 

flash chromatography (column, C18 silica gel; mobile phase, MeCN in Water (0.1% FA), 10% to 

50% gradient in 10 min; detector, UV 254 nm) to provide the title compound (180 mg, 77.5% yield).  

LCMS: (ES, m/z): RT= 0.663min, m/z = 378[M+H]*.  

[05711 Step5.Syntessof2-4-((6,6-dimethyletrhvdro-2fpvrn-3-I)aino)pyido3,4

dipyridazin-1-h)-5-methypheno (Compound 10A), S)2-(4 -((66-dimethytetrahydro-H-pyran-3 

yaminoyrido3,4-dpyridazin- vi-5-methviphenol(Compound 10*), and (R)-2-(4-((6,6

dimethyltetrahydro.-2H-pyran3-yoamino)pyrido34-dpridzn-1-yb-5-nmethylphenol (Compoand 

1]B*). To a stirred solution of N-(6,6-dimethyloxa-3-yl)-I-(2-methoxy-4-methylphenyl)pyrido[3,4

d]pyridazin-4-aine (50 mt, 0.026 rmol, I equiv) in DMF(1.5 mL) wtas added 

(ethylsulfanyl)sodium (166.3mg, 1.98 mmol, 15 equiv). The resulting mixture was stirred for Ih at 

120C. The reaction was monitored by LCMS. After the reaction was completed, the resulting 

mixture was cooled to room temperature, filtered, the filter cake was washed with EtOAc (2xOmL) 

and concentrated under vacuum. The product was purified by Prep-HPLC (Column: YMC-Actus 

Triart C18 ExRS, 30*150 mm, 5 pm; Mobile Phase A: Water (10 nm ol/L NH4HCO3 ), Mobile Phase 

B: MeCN; Flow rate: 60 ml/min; Gradient: 33% B to 43% B in 10 in, 43% B; Wave Length: 254 

rnm RTl(min): 9.5) to provide the title compound (Compound 10A). Compound 10* and 

Compound 10B* were then isolated via chiral HPLC. Stereochemistry arbitrarily assigned.  

[05721soaonof(S)-2-(4-((6,6-dimethyitetrahvdro-2U-pran-3yl)aino)prido[3,-dpyridzin

1vb)-5-ethylpheno (Compound 10*). Column: Lux 5um Celluloes-3, 2.12*25 cm, 5 pm; Mobile 

Phase A: Hexanes (0,2% formic acid (FA)), Mobile Phase B: MeOH: EHtOF1=1:1; Flow rate: 20 

mL/min; Gradient: 15% B to 15% B in 12.5 min Wave Length: 220/254 nm; RT(min): 2.81; (13 3 

ug, 27.6% yield). LCMS: (ES, u/z): RT= 1.372 min, m/z= 365 [M+1;1 HNMR (400 MIz, 

DMSO-d6) 6 9.74 (s,1H), 9.65 (s, 11), 8.85 (dd, J:= 5.8, 2.2 Hz, 1H), 7.53 (d, J = 7.6 Hz, 1H),7.32 (d, 

J= 5.7 Hz, 111),7.20 (d, J:= 7.6 Hz, 11), 6.81 (q, J= 7.7, 6.7 Hz,211), 4.39 (s. 11), 3.91 -- 3.82 (in, 

11), 3.53 (dd, J= 11.1, 9.6 Hz, 11), 2.34 (s, 3H), 1.91 - 1.85 (in, 2H), 1.76 - 1.68 (i, 11), 1.64 

1.53 (n, 11), 1.28 (s, 3H), 1.22 (s, 3H).  
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[05731 (R)-2(4-(6,6-dimetytetraydro-2H-pra-3-v)aminorprido[3,4-d/pyridaz/n-I-vh)

methylphenol (Compound 10B*). Column: Lux Sum Celluloes-3, 2.12*25 cm, 5 pm; Mobile Phase 

A: Hexanes (0.2% FA), Mobile Phase B: MeOH: EtOH=1:1; Flow rate: 20 mL/min; Gradient: 15% B 

to 15% B in 12,5 min; Wave Length: 220/254 ur; RT(min): 3,82; (54 mg, 11.2% yield). LCMS: 

(ES rn/z): RT= 136 min, mtz = 365 [M+-H; 'H NMR (400 Mtz, DMSO-d6) 9.75 (s, 1H), 9,64 (s, 

1H), 8.85 (d, J= 5.6 liz, 11), 7.53 (d J= 7.6 Hz, IH), 7.32 (d, J= 5.6 HzH), 7.20 (d, J= 7.6 Hz, 

1H), 6.84 - 6.76 (m,211), 4.39 (s, 1H). 3.87 (dd, J= 11.4,4.7 Hz, 1H), 3.53 (t, J= 10.5 z, 111), 234 

(s, 311), 195 --- 1.87(,n 211), 176 1.67 (in 1H), 1.64- 1.52 (in, 1H) 1.28 (s, 311), 122 (s, 3H).  

Example 6. 2-(4-((2,2-dimethyltetrahydro-2H-pyran-4-yl)amino)pyrido[3,4-d]pyridazin-'1-y)- 5

(trifluoromethyl)phenol (Compound I1A), (S)-2-(4-((2,2-dimethytetrahydro-211-pyran-4

yl)amino)pyrido[3,4-dlpyridazin-1-yI)-5-(trifluoromethyl)phenol (Compound 11*) and (R)-2-(4

((2,2-dinetliyltetrahydro-2H-pyran-4-yl)amino)pyrido[3,4-dlpyridazin-1-yl)-

(trifluoromethyl)phenol (Compound IIB*) 

N, 

(S2( ( 2 7Ch(elhm 2HR2-1g 2-imekfthdtrhyr2H 

[ 4lCompound fA 

N N eit 

N" N 1 

_3 

[OS71Exampie 6follows ProtocolXA 

[05751 ]Step'. Synhesis of 1-chloro-N-(,dimehyloxan-4-yl do34dpyriai-4 e. Into 

a 100 ml sealed tube were added 2,2-dimethoxan-4-amine(2 g, 15.5 mnoL I equiv), Na 2CO 3 

(4921 ng, 46.44 mmol, 3 equiv), and DMF (20 iL). The final reaction mixture was irradiated with 

microwave radiation for 1h at 130°C. The reaction progress was monitored by LCMS.The resulting 

mixture 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 

silica gel; mobile phase, MeCN in Water, 10% to 60% gradient in 30 min; detector, UV 254 nm) to 
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provide the title compound (1.80 g, 39.3%yield). LCMS: (ES, m/z): RT=0.93 min, 

m/z=29 3 .0[M+H]+.  

[05761 Step 2. Synthesis of (4-2,2-dimthletrhydro-2Hpyran-4-yaino)pyrido3,4-

dpyr/dazin--y])-5(trlouromeyl)phenol(Comound1/A), ()-2-(4-(2,2-diehvitetrhydro-2 

pjyran-4-vano pyridofI4dlpyriazi )5-trihuoromethyl phenol (Compound I *)and (R)-

(4-((22dimeherhyd-2H-yran-44limiprido3,4-dpridzin-i-v)-5

(trijluoromethyl)phenol (CompoundI 1B* Into a 20miL vial were added 1-chloro-N-(2,2

dimethvioxan-4-) pyrido[3,4-dj pyridazin-4-amine (250 mg, 0.85 nunol, I equiv), Na2CO3 (271.51 

mug,2.56 nunol, 3 equiv), Pd(dppf)Cl 2 (187.44 ig, 0.25 mmol, 0.3 equiv), dioxane (2.5 niL), and H20 

(0.5 niL). The resulting mixture was stirred for lh at 80°C under nitrogen atmosphere. The reaction 

progress was monitored by LCMS.The resulting mixture was extracted with EtOAc (3 x 40mL). The 

combined organic layers was dried over anhydrous Na2SO4. After filtration, the filtrate was 

concentrated under reduced pressure. The residue was purified by reverse flash chromatography 

(column, C18 silica gel; mobile phase, MeCNin water, 30% to 60% gradient in 10 min; detector,UV 

254 nm) to provide the crude product, Compound 11A (200mg, 80% purity), which was purified by 

Prep-HPL C (Colimn, YMC-Actus Triart Cl8 ExRS, 30*150 mm, 5gm; mobile phase, water (10 

mmol/L NH4HCO3) and MeCN (35% MeCN up to 45% in 10 nin); Detector, UV 254nm) to provide 

purified Compound 11A (120mg, 98% purity) was further purified by Chiral-Prep-HPLC (Column, 

CHIRALPAK ID, 2*25 cm, 5 urm; mobile phase, hexanes (0.2% formic acid) and ethanol (EtOH) 

(hold 10% EOH- in 20 min); Detector, UV 254mn) to provide (S)-2-(4-((2,2-dimethyltetrahydro-2H

pyran-4-yl)amino)pyrido[3,4-dlpyrida.in1l 5trifluoromethyl)pheno (26.5 m 7.25% yield) 

(Compound 11*) with a RT of 1.66 min; and (R)-2-(4-((2.2-dimethyltetrahvdro-2H-pyran-4

yl)amino)pyrido[3,4-d]pyridazin-1-yl)-5-(trifluoromethvl)phenol (24.3 mg, 5.33% yield) (Compound 

11B*) with a RTof2.37 mi. Stereocheimistry arbitrarily assigned.  

[05771 (S-2-(-((2,2-imhtetrhydro-pyran-4ybuminotpyrido/3,4-dlpyridazin--yl)

(nrifuoromethyl(phenol(mpound 11*): LCMS: (ES, m/z): RT=121 min, m/z=419,0[M+H]*;' H 

NMR (400 MHz, Methanol-c4) 9.71 (d,,J= 1.0 Hz, 1H), 8.86 (dJ= 5.7 Hz, 1H), 7.60 (d, J= 7.9 

Hz, 1H), 7.52 - 7.46 (m, IH) 7.37 - 7.31 (in, 1H), 7.28 (d,.J= 1.7 Hz, 1H), 4.86 - 4.75 (i, IH), 3.99 

- 3.88(i,IH),3.91 - 3.82(in,IH),2.24- 2.10(in,2H), 1.75-1.64(mI H),L.67-.58(m,1H1), 

1.41 (s, 3H), 1.32 (s, 3H)W 

[0578J (R-2-(4-((2,2-dimethyitetrhdro-2HJ-pyrn-4 vhamno)prido3,-d~lpyrdzin--v-5

(trifluoromethyl)phenol (Compound11B*) : LCMS : (ES, mz) :RT= 121 min, m/z=419.0[M+1-l* 

'H NMR (400 Mz, Methanol-d4) 6 9.71 (d,,J= 1.0 Hz, 1H), 8.86 (d,= 5.7 Hz, 1H), 7.59 (d, J= 7.9 

Hz, 1-). 7.52 -- 7.46 (, 1H), 7.37 -- 7.31 (m, 1H), 7.28 (d, =1 Hz, 1H). 4.86 -- 4.74 (, 1H), 3.99 

- 3.81 (m,2H), 2.24 -- 2.10 (m, -2H), 1.75 - 1.58 (m, 211), 1.41 (s, 311)1.32 (s, 311).  
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Example 7.5-(difluoromethyl)-2-(4-((2,2-dimethyltetrahydro-2H-pyran-4-yl)amino)pyrido[3,4

djpyridazin-1-vl)phenol (Compound 16A), (S)--(ditlnoromethyi)-2-(4-((2,2

dimethyltetrahydro-2H-pyran--4-yl)anino)pyrido[3,4-dpyridazin-1-yl)phenol (Compound 16*), 

and (R)-5-(difluoromethl)-2-(4-((2,2-dimethyltetrahydro-2H-pyran-4-yl)amino)pyrid[3,4

dpyridazin-1-yl)phenol (Compound 16B*) 

H 0' 

-. N, N>N 

N 
H 

H 

stop product
"{PJ5 lF14 

N N'N OH 

Compound 16A* 

5-(difluoromethyl)-2-(4-((2,2
dimethyltetrahydra-2H-pvran-4

y;)amina)pyndo[3,4-dpyridazii-1-yI)phenaI 

H H 

N&NN OH 
-N - OH 

F ,F 

Compound 16* Compound 166* 
(S)-5-(difluoromethyl)-2-(4. (R)-5-(difluoromethy)-2-(4

((2,2-dirmethyltetrahydro-2H- ((2,2-dimethlltetrahydro-2H
pyran-4-y!)amino)pyrido[3,4- pyran-4-yt)amin)pyridn[3,4

d]pyridazin-I-yl)phenol djpyndazin-1-yi)pheno 

[05791 Example 7 follows Protocol A, 

105801 Step 1. Snthesis of T-bromo-4-(diluorometh -2-methoxybenzene.To a stirred. solution of4

bromo-3-iethoxybenzaldehyde (1g, 4.65 mmol, [ equiv) in DCM (10 mI) was added 

diethylamrinosulfur trifluoride (DAST) (3,75 g, 23.25 mmol, 5 equiv). The resulting mixture was 

stirmd for 2 h at room temperature under air atmosphere. The reaction was quenched. with ice water 

(20mL) at 0 C. The aqueous layer was extracted with EtOAc (3x10 mL). The resulting mixture was 

concentrated under reduced pressure. The residue was purified by silica gel column chromatography, 
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eluted with dichloromethane/petroleumether (DCM/PE) (1:1) to afford the title compound (1.03 g, 

93% yield).  

[0581. Step 2. Synthesis of (4--(difluoronethy)-2-methoxphenviboronic acid. A solution of I

bromo-4-(difluorometyl)-2methoxybenzene(400 rg, 1.68 niol, I equiv) in dioxane (10 mL) was 

treated with triethylamine (512.27 ing, 5.04 nmol, 3 equiv) for 30 min at room temperature under 

nitrogen atmosphere followed by the addition of Pd(OAc)2 (37.88 mg, 0.17 nunol, 0.1 equiv) and 2

(dicyclohexylphosphno)bipheinl, (2-Biphein)dicyclohexylphosphine (Cy-JohnPhos) (118.29 mg, 

0.33 nnol, 0.2 equiv) was added.The resulting mixture was stirred for 2 h at 80 °C under nitrogen 

atmosphere.The reaction was quenched with ice/water (10mL) at 0'°C. The aqueous layerwas 

extracted with EtOAc (50mL x 3). The resulting mixture was concentrated under reduced pressure.  

The resulting mixture was concentrated under vacuum to afford the title compound (1g crude), which 

was used for next step directly without further purification. GCMS: n/z = 202.06.  

[05821 te 3. Synthesis ofi-4-(diluoroethy-2-methoyphenl-N-2,2-dimethyioxan-

p o/3,4-djpyridazin---amnine. To a stirred solution of2-4difluoromethl-2-methoxypheny]

4,4,5,5-tetrimethyl-l,3,2-dioxaborolane (135.86 mg, 0.47 mmol, 1 equiv) in 1,4-dioxane(9 mL) 

and H20 (1.8 mL) wasadded Na2COs (152,05 mg, 1.43 mmrol, 3 equiv) and Pd(dppDCl2 (104.97 mg, 

0.14 mmol, 0.3 equiv). The resulting mixture was stirred for2 h at 80 °C'under nitrogen 

atmosphere. The reaction was diluted with water(20 L) at 0 °C. The aqueous layer was extracted 

with EtOAc (3x50n L). The resulting mixture was concentrated under reduced pressumn. The residue 

was purified by reverse flash chromatography (colnun, C18 silica gel; mobile phase, MeCN in water, 

10% to 50% gradient in 10 min; detector, UV 254 n) to provide the title compound (176 mg, 88.8% 

yield). LCMS:(ES,m/z): RT= 0.65 min, nm/z= 415.40[M+H]+; 1H NMR (400 MHz. DMSO-d6) S 

9.78 (s, 11), 8.84 (d, J = 5.60 Hz, 11), 7.67 (d, J = 6.90 Hz, 1), 7.52 (d, J= 7.70 Hz, 111), 7.40 (s, 

111), 7.34 (d, J= 7.9 Hz, 1H), 7.21 - 72 (m, 1), 6.44 (q, J= 7.0 Hz, IH), 3.76 (d, J= 5.50 Hz., 311), 

3.74 (s, 2H), 1.91 (d, J 12.90 Hz, 4H), 1.27 - 1.14 (i, 6H).  

[05831 %Sp 4. ythssofdfluorometv)-24-(2,dmethyltetrahvdro-2l-pyran-4

yb'anino)pyrido[3,4-dyrdazn--ybphenol (Compound 16A4), ( (diluromethy)2( , 

dimethvltetrahydroH-yran--yanino)pyrido[3,4-dfpyridazin-!-y'phenol'(ompound16* and 

()-(dioroamethyl)-2-(-(2,2-dimethyitetrahydro-.2h-jyrn-lam inonnyrido/3,4dpyrdazn-

vy)phenol (Cmpund 16B*) To a stirred solutionof1-[4-(dflorometh)2-mehoxyphnyl]N

(2,2-dimetNloxan-4-yl)pyrido[34-d]pyridaziu-4-amine (150 mg, 0,36 mmdoL I equiv) in DMF (1.5 

mL) was added sodium ethanethiolate (EtSNa) (457m, 5.43 mmol, 15 equiv). The final reaction 

mixture was stirred for2 h at 120 °C.The reaction progress was monitored by LCMS. The resulting 

inxture was filtered, the fitercake was washed with EtOAc (3x5 miL).The filtrate was concentrated 

under reduced pressure. The residue was purified by reverse flash chromatography (column, C18 

silica gel; mobile phase, MeCN in water (10iniol/L NH4HC03 ), 25% to 45% gradient in 10 min; 

detector, UV 254 mn) to provide Compound 16A (43 g, 96% purity, 88.8% yield), which was 
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further purified by Prep-Chiral-HPLC (Cohumn: CHIRAL ART Cellulose-SB, 2*25 cm, 5 im; 

Mobile Phase A: Hex(0.2% FA), Mobile Phase B: IPA: DCM=l 1; Flow rate: 20 mL/Rnin; Gradient: 

30% B to 30% B in 15 min; Wave Length: 254/220 un; RTI (in): 1029) to afford (R)-5

(difluoromethvl)-2-(4-((3,3-dirmethyltetrahydro-2H-py ran-4-yl)amino)pyrido[3,4-dpyidazin-1

yl)phenol (Compound 161*) with a RT of 14.32 min (16.5 mg, 11.4% yield)and (S)-5

(difluoromiethyl)-2-4-((3,3-diethytetrahydro-2H-pran-4-ylmaino)pyrtido[3,4-djpyridazin-1

yl)phenol (Compound 16*) with a RT of 10.29 min (18.5 tg, 12.3% yield). Stereochemisty 

arbitrarily assigned.  

[05841 (R)--(diuoromeh-2-(43,3-dimethyftetrahydro-21-pyran-4-ylomino)prido3,

dlpyridazin--yl)phenol. (Compound 1613*): LCMS: (ES, m/z): RT=1.12n in, m/z= 

401.20[M-H]+;H NMR (400MHz, DMSO-d6) 0 10.14 (s, iH), 9.78 (s, H), 8.85 (d, J = 5.6 Hz, 

1H), 7.66 (s, 1H), 7.46 (d, J = 7.60 Hz. 1H), 7.29 (d, J= 5.6 Hz, IH), 7.24 - 6.91 (m, 3H), 4.85 - 4.59 

(in,1H),3.79- 3.6 9(in,2H),2.03(s,2H),1.65-147(n,2H), 1.30(s,3H),1.22(s, 3H).  

[05851 (S-S-(dfloromehyl-2-(-33-dimethtetrhydro-2-pyran-4ainopyrido'34 

dipyrideazin-1-yb)phenol (Compound6*): LCMS: (ES, in/z): RT=1.12 min, m/z= 401.20[M+H]+; 

H NMR (400 MHz, DMSO-d6) 6 10.14 (s, 1H), 9.78 (s, 1H), 8.85 (d, J = 5.6 Hz, IH), 7,66 (s, 11), 

7.46(d, J= 7.60 Hz, 1H) 7.29 (d, J= 5.6 Hz, [H), 7,24 - 6.91 (m, 3), 4,85- 4.59 (m 111), 379

3.69 ( 211), 203 (s, 21-1), 1.65 - 1 47 (n, 211), 1.30 (s,3M). 1.22 (s. 3).  

Example 8.5-chloro-2-(4-((3-methyltetrahydro-2H-pyran-4-yl)atnino)pyido[3,4-dpyridazin-1

yl)phenol (Compound 18B*), 5-chloro-2-(4-(((3R,4S)-3-methyltetrahydro-2H-pyran-4

yi)amino)pyrido[3,4-dlpyridazin-1-yl)phenol (Compound 18C*), 5-chloro-2-(4-(((3S,4R)-3

inethyhtetraihvdro-21H-pyran-4-yl)amino)pyrido[3,4-djpyiidazin-1-vl)phenol(Compound 18A*), 

5-clioro-2-(4-(((3R,4R)-3-methyltetrahydro-2H-pyran-4-yl)amino)pyrido[3,4-dpyridazin-1

yl)phenol (Compound 18*), 5-chloro-2-(4-(((3S,4S)-3-methyltetrahyidro-2H-pyran-4

yl)aminio)pyrido[3,4-djpyridazin-1-yl)plienol (Compound 18D*) 
ct cl o cl 90 

SMgBr N0N 
OH soC' 0oc 

THF O N2W HOMHV70 N 

step 1 KNA step 2 

NH
2 

OCCI HCI NKN 
POUl 3, Py N' N H-----g--------

ste 3 C DMSO ICAC C 
step Cl step 4 N 

N
1-(4-chloro-2-mrethoxyihenyl)-N-(3

115thyltetrahydro-2H-yran-4-' 
yipyrido[3,441pyridazih-4-amnine 
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H 
vSN N OH

EtSNaDMSO,120 1 

step 5 c1 
Compound 18B* 

5-chloro-2-(4-((3-methvltetrahydro-2H-pyrar
4-yl)amino)pyrido[3,4-t]pyridazin-1-yl)phenoI 

(cis and trans isomers) 

H H H 
N N N N - N N 

step 6N 
N CI CI 

Compound 18* Compound 18D* Compound 18* 
5-chloro-2-(4-(((3R4R)-3- 5-chioro-2-(4-(((3S,4S)-3- assumed trans mixture 
rmethyitetrahydro-2H-oyran- methyltetrahydro-2H-pyran-4

c]4r l!Iilhb1 yl)amino)pyrido[3,4% pyridazin-1

t P- I.- -azn -p e o I 

N N O- N OH N O 
step 7 

CI CI - CI 

Compound 18 Compound 18A* Compound 18C* 
assumed trans mixture 5-chloro-2-(4-(((3S,4R)-3- 5-chloro-2-(4-(((3R,4S)-3

methyltetrahydro-2H-pyran- methyltetrahydro-2H-pyran-4
]) yi)amino)p r[ido[3dyndazin

[05861 Example 8 follows Protocol B.  

[05871 Step 1: Svnthesis of 4-(4-chor-2-mehxybenzoyyridine-3-carboxylicacid. To a stirred 

solution offuro[3,4-cjpyridine-13-dione (30.0g, 201.20 ninol, 1 equiv) and tetrahydrofuran (300 

nL) was added bromo(4-cldoro-2-methoxyphenyi)magnesium (0.5M in THF) (241 mL, 120 uinol, 

0.60 equiv) dropwise at -78C under nitrogenatmosphere. Tie 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 (150mL) at 0C. The precipitated solids were collected by filtration 

and washed with water (3x50mL). This resulted in the title compound (20 g, 34.1% yield), LCMS 

(ES, r/z): RT=0662 min, m/z=2920[M+1]*.  

[05881 Step2: Svnthesisofl-(4-chloro-2-methoxvpheny)pyridf3,4-dIpyridazin-4-o.Into a 250 mL 

round-bottom flask were added 4-(4-chloro-2-methoxvbenzoyl)pyridine-3-carboxylic acid (5 g, 17.1 

mmol, I equiv) and SOC2 (50 n)The resulting mixture was stirred for 2h at 70°C, The reaction was 

monitored byTLC.After the reaction was completed. the resulting mixture wasconcentrated under 

vacuum. The residue was dissolved in DCM (50 mtL) and added into the solution of NII 2NH 2.HO 

(343 g, 68.6 mmol, 4 equiv), MeOH (50 niL) at 0°C.The resulting mixture was stirred for 3h at 70°C 
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inan 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): Colun, XBridge Shield RP18 OBD Column, 19*250 mm, 10m; mobile phase, water 

(10 nmol/LNJ-14HC03) and McCN (hold 39% MeCN in 17 mint) Detector, UV254/220nim) to 

provide the title compound (2.0g, 40,6% yield). LCMS: (ES, nz): RT=O.723 mimn m/z=288.0[M 

+1H]. 11A NR (400 Mz, DMSO-d) - 12.90 (s, 1H), 9.50 (s, 111), 8.94 (d, J= 5.5 Hz, 1H), 7.41 (, 

J:= 8.0 1z, 1), 7.33 (d,J:= 1.9 Hz, 1 ), 723 --- 7.15 (in, 2H),3.75 (s, 3H).  

[05891 ae3:Svnhesso4-hlro--4-hro2-methoxyphenybpyrido[3,4-djpyridazine.Intoa 

250mL round-bottom flask were added 1-(4-chloro-2-niethoxyphenyl)pyrido[3,4-d]pyridazin-4-ol 

(2.5 g, 8.69 mmol, I equiv) andPOC13 (40 mL), andpyridine (4 niL). The resulting mixture was 

stirredfor 3hat 100°C.The reactionprogress was monitoredby LCMS. The reactionwas quenched 

with 500mL of sodium bicarbonate (aq.) and 500mL of EtOAc at 0°C. The resulting mixture was 

extracted with EtOAc (3x500 mL).The combined organic layers were dried over anhydrous Na2 SO 4 .  

After filtration, the filtrate was concentrated under reduced pressure to provide the title compound 

(1,50 g, 56.4% yield). LCMS (ES, m/z): RT=0.845 nin, m/z=306.0[M+1]', H NMR (400 M-lz, 

DMSO-d) 6 9.84 - 9.68 (m, 1H), 9.12 (d, J= 5.7 HzI 1), 7.60 - 7.56 (m, I11) 7.51 (d, J= 8.1 Hz, 

1H), 7.41 (dJ= 1.9 Hz, [1), 732 -- 7.25 (m, 1), 3,74 (s, 3H).  

[05901 Step 4: Synthesis&-(4-choro-2-methxypheny)-N-3-methyteraydro-2H-pyran-4

yl'pyri!3,4-dpyridazin-4-aine.nto a 20nL vial were added 3-methyloxan-4-amine 

hy drochloride (200 mg, 1.31 nunol, 3 equiv), DMSO (3 mL), 4-chloro-1-(4-chloro-2

methoxyphenyl)pyrido[3,4-d]pyridzine (134.60 mg, 0.44 mmol, 1 equiv) and DIEA (170.48 ig, 

1.31 mmoi, 3 equiv) at room temperature.The resulting mixture was stirred for overnight at 80 

C under nitrogen atmosphere. The reaction progress was monitored by LCMS.The residue was 

purified by reverse flash chromatography (column, CIS gel; mobile phase, MeCN in water, 0% to 

100% gradient in 30 min; detector, UV 254 nmu) to provide the title compound as a mixture of cis and 

trans stercoisomers (150 mg, 88.7% yield), LCMS:(ES, nVz):RT= 0.688 min, mz=385[M]+.  

[05911 Step5:Synthesisof-chloo---((3-methyetraydro-2-pyran-4-yliaminopyrido3,4

djpyridazin-1)henoi (Compound 18B1). Into a 20 mL vial wereadded the cis/trans mixture of (I

(4-chloro-2-methoxyphenyl)-N-(3-metlwvtetrahvdro-2H-pyran-4-vl)pyrido[3,4-d]pyridazin-4-amine 

(90 mg, 0.24 miol, 1 equiv), DMSO (3 nL)and (ethylsulfanyl)sodium (204.14 mg, 2.43 miol, 10 

equiv) at room temperature. The resulting mixture was stired for Ih at 

120°C under nitrogen atmosphere. The reaction progress was monitored by LCMS. The residue was 

purified by reversed-phase flash chromatography (column, C18 gel mobile phase, MeCN in water , 

0% to 100% gradient in 30 min detector, UV 254 mn) to provide a crude inxture of stereoisomers 

(70mg, 90% purity).  

[05921 Step 6: Isolation ofis diastereomers:-choro-2-(4-(((R,4R)-3-methyiretrahydro-2-pyra

4-y!)amino)pyrido/3,4-djpyridazin-1-y)phenol (Compound 18*), 5-chloro-2-(4-{3-methyloxan-4
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yljamino~pyrido/3,4-djpyridazin--yl~phenol(Compound 18'*) and 5-ch1oro-2-(4-(((3,4S)-3

metkviterraihydro-2H-yra-4-y)amino)pyrido[3,1-d jpyridazin-1-v)phenol (CompoundD*). The 

crude mixture was purified using Chiral-Prep-HPLC with the following conditions: Column, Chiral 

ART Celulose-SA, 2*25 cn 5 um; mobile phase, ex(O0.2% FA)- and EtOH:DCM=1:1(hold 30% 

EtO-1:DCM=:1-in 15.5 n) Detector.UV254mn. This resulted in5-chloro-2-(4-{[(3R,4R)-3

methioxan-4-yl]arino}pyrido[3,4-dpyridazin-1yl)phenol (also referred to as 5-chloro-2-(4

((3R,4R)-3-methyletrahydro-2Hpyran-4-amino)pyrido[3,4-dpyridazin-1-yl)phenol) 

(Compound 18*) (9.30 mig 10.3% yield, RT=147 on 4.6*50nn column) as a light yellow solid 

and 5-cloro-2-4-(3-methyloxan-4-yljaminopyrido[3,4-clpyridazin-1-yl)phenoi (also referred to as 

5-cldoro-2-(4-{3-methyloxan-4-vljaminovpyrido[3,4-d]pyridazin-1-yi)phenol) (Compound 18'*) as 

an assumed mixture oftrans isomers (30 mg, 34.6% yield., RT=2.39 on 4.6*50mm column) as a light 

yellow solid and 5-cloro-2-(4-{[(3S,4S)-3-methvloxan-4-yl]amino}pyrido[3,4-dpyridazin-1

yl)phenol (also referred to as 5-chloro-2-(4-(((3S4S)-3-metlivltetrahvdro-2H-pyran-4

yi)anino)pyrido[3,4-d]pyridazin-1-yl)phenol) (Compound 18D*) (7.50 mg, 8.3%yield, RT=3.11 on 

4.6*50mm colunn) as a light yellow solid (cisand trans isomers and stereochemistryarbitrarily 

assigned).  

[05931 -hoo2(-(3,R3mtvttayr-Hprn4v)mn~yio34dprdzn1 

yl~phenoi (Compound 18*) L1CMS:(EiSm/z):RT= 0.63Irminimz=371[M+1]+; 'HNNMR (400 MHz, 

Methanol-d4) 6 9.72 (d,J= 10IHzI, 1H), 8.86 (d,=. 5.7 Hz, 1H)2), 7.45 - 7.32 

(n, 1H), 7.05 (d, J= 7.3 liz, 211) 4.43 -- 4.31 (m, 1H), 4.11 - 3.93 (m, 2H), 3.72 - 3.57 (m, 111), 3.30 

- 3.15 (ni, 1), 2.23 -- 2.n12 1H), 212 -- 1.97 (in 1H), 185 1.61 (m, 1H), 0.99 (d, j= 6.6 Hz, 

311).  

[05941 5-chloro-2-(4-(((3S4-3-methtetrahydro2Hpyran-4-vuam ino~pyrido[34-pyridazin-J

yl)phenol (Compound 18D*): LCMS:(ES, m/z):RT= 1.202 min, mz=371[M+1]+; 'H NMR (400 

MHz, Methanol-d4) 6 9.72 (d, = 1.0 Hz, 1i), 8.86 (d,/ = 5.7 Hz, IH), 7.56 - 7.45 (in, H), 7.45 

7.36 (in, H), 7.14 - 6.99 (in, 2H), 4.43 - 4.31 (In, H), 4.10 - 3.94 (m, 2H), 3.70 - 3.59 (m, 1), 

3.31 - 3.16 (m, IH), 2.25 - 2.14 (i, 1),2.14 - 1.94 (i, 1), 1.80 - 1.60 (m, IH), 1.00 (d,, = 6.6 

Hz, 3H).Step 7: 

[05951 Isolation of trans diastereomers: -chloro-2-(-(((3,4-3-mhitetrahydro-2H-pyran-4

vl)amino)prid{3,4-dlpyrida-in-1-yl)phenol (Compound18C*) and5-chloro-2-(4-((S4R)

methytetrahdo-2-pyran-4-vi)amino)pyrido{3,4-d jpyridazin-±1v)phenoi(Compoud 18/A*). The 

assumed trans mixture (30 mg, 98% purity) was separated. by Chiral-Prep-HPLC with the following 

conditions: Coluin, Chiral ARTCellulose-SA, 2*25 cm, 5 umni mobile phase, Hex(0.2% FA)- and 

EtOH:DCM=1:1- (hold 30% EtOH:DCM=1:1- in 18.2 min); Detector, U V254nm. This resulted in 5

chioro-2-(4-{[(3R,4S)-3-methlvoxan-4-vlamino)pytido[3,4-d]pyidazin-1-yl)phenol (also referred to 

as.5-ch/oro-2-(4-(((3R,4S9-3-methyitetrahydro-2H-pyran-4-vI)amino pvrido[3,4-djpyridazin-1

ytphenol,) (Compound 18C*) (13.9 mg,39.6% yield, RT=4.880 on 4.6*50mm cohmn) and 5
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chloro-2-(4-{[(3S4R)-3-methyloxan-4-lamino}py rido[3,4-d]pyridazin-l-yl)phenol (also referred to 

as 5-chiloro-2-(4-(((3S,4R)-3-methyltetrahydro-2H-pyran-4-yl)minoi)pyrido[3,4-dpyridazin-1

yl)phenol) (Compound 18A) H(14.0 mg 40,0% yield, RT=3m50 on 4,6*50mm column).  

Sterochemistry arbitrardly assigned., 

[0596JS5Choro-2-4-((3R,4)-3-metchylterahydro-2Lf-yra-4i)amino)pyrido!3,4-dlpyridazin-]

y!)phenoW(Copound18C*):LCMS:(ES,m/z):RT= 1.032 in, /z==371[M-i+l+;HNMR(400 

MHz, Methanol-d 4 ) 6 9.78 (d, j= 1.0 Hz, 1H), 8.86 (d= 5.7 Hz, 1H), 7.42 -- 733 (m, 11), 7.38 (d, 

J 80 Hz, HI 7.11 - 7.01(M 2H 4.74 - 4.66 (, 1H) 4.11 - 4.02 (m, 11) 3.86 -- 3.72 (m, 2H), 

3.66 (dJ= 2.7 Hz, 111), 2.58 - 2.47 (m, 111), 2.29 - 212 (m, 111), 1.83 -- 1.72 (m, 11), 1.13 (d, = 

7.1 Hz, 3H).  

[05975horo2-(4-(((3S,4R)-3-methyetrhydro-2-pyran-4-yl)aminopyrido[3,4-djpyridozin-i

yvphenoi(Compound 184*): L CS:(ES/z):RT= 1.032mn, m/z=371[M+1]+;HNMR(400 

MHz, Methanol-4) 6 9.78 (d,j = Hz, IH) 8.86 (d,J= 5.7 Hz, IH), 7.59 - 7.48 (m, IH), 7.38 (d, 

J= 7.9 Hz, IH), 7.10 - 6.97 (in, 2H), 4.79 - 4.52 (m, IH), 4.07 (d, = 11.9 Hz, IH), 3.86 - 3.71 (m, 

2H), 370 - 3.56 ( 1H), 2.53 (s, 1H), 2.25 - 2.14 (m, IH), 1 86 - 1.71 (m, IH), 1 13 (d,1 = 7.1 Hz, 

.311), 

[05981 Additional compounds provided in Table C below follow the Protocols and Examples 

described herein.  

TableC. _____________ 

MS 
Cmpd. (ESP.  Structure/Name . 'iH NMR Protocol 

H Protocol A H 
N N 

OH Compounds 12*, 12A, 
F and 12B* were 

synthesized following 
12A 36915 ProtocolAand 

6-(4-(5 Examples 1, 3, 4, 6, and 

dimethyltetrahiydrofuran-3- usmg 5.5
Vi)amino)pyrido[3,4-d]yridazin- dimetlitetrahydrolura 

1-yl)-2-luoro-3-methyphenoi n-3-amineas the step I 
amine o) reagent 

- NMR (400 MHz, Protocol A 
DMSO-d) 5 9.82 (s, 

H 1H), 9.74 (s, 1H), Column: Chiral ART 
N OH 8.87 (d,. = 5.6 Hz, Cellulose-SA, 2*25 cm, 

F 1H), 7.97 (s, IH), 5 am; Mobile Phase A: 
7.34 (d,1 = 5.6 Hz, Hexaines (0%formic 

12* N 691 1H), 7.06 - 7.04 (m, acid (FA)), Mobile 
1t), 6.88 -6.85 (m Phase B: MeOH: 

(1)-6-(4-((5,5- 1 H), 496 4.87 (m, DCM= : 1; Flow rate: 
dimethyltetrahydrofmn-3- 1), 4.28 419 (m, 20 inGradient: 

yi)amino)pyrido[3,4-d]jpridazin- 11H)31t 3.77 (m, 25% B to 25% B in 20 
I-yl)-2-'aUoro-3-methylphenoi 1), 236 2.26 (m, min; Wave Length: 

411) 2,01 1.96 (m, 220/254 m; RT(rmin): 
1 H), .36 (s, 3H), 12,07 
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Structure/Name 'H~I 'NMR Protocol 

1.26_(s,_31-1). ___________ 

H NMR 00MNz 
DMSC04) 69,82 Protocol A 

Hf )9.74 (sIH), 
N N 8.8-7(d , 5.6Hz, Column: ChiralART 

IHN H.931 (d, 8 Cellilose-SA, 2*2 u, 
F HzH),3 39(d, ni Mobile Phase A 

_6Hz,1H),7.06 -Hex (0. 2%PFA), Mobile 
IB 369h -. 04(in, IH), 6.8 - Poas B: MeGH: 

S)( 6.85 (in.I1H1, 4.96 - D CM=l1:1: Flow rate: 

dnnet'h iiytrahxodioluuiin3 47i-N..5-20nii:ia 
ylanino)pvr'do' 4-d]pr~znd41(niHy.8 5%3o9t3I/ 

i-si)~4luo7 rntwpleo 17 (nuiN)2.3 6- mm:WNave Length: 
226 (in 4H-), 2,03- 220/254 inn:RT(nmiu) 

1 94(intiN).136 17.03 
0__,___ H), N.1,26_(s,_3H). _____________ 

Protocol B 

N N 
N O H Comnponds 13*.I1A, 

and 133* were, 
13A 1 I 3-~I ~Synthesized following 

13 . 1 Protocol Band 
Z2-(4-((3j -dimnethltraiiy dro -2N Examiple2nusin-3.3

3 ciineth ItetrahYdro-2I1 

cl~pyridazin"~lI~nehlleo pyran3-4-aunuieasthe 
___________________________stco.1 4 aminte (i) reagen

t
.  

H NIR '400\MHz, 
DM8043 ) (59.88(s 

1H-), 9.65 (s. IM) ProtocoliB 
/ H8.86(dJ =5.6Hz.  

N N N- N OH.1H) - T 10 (m, ColunnCHIRALPAK 
3H),H36.85 6.75 (in. IE, 2 *2Lcm, 5 nn 6 215Al)4 80 4 71 (n, mobile phase, 

13B*6510 3,9340 9(in, Hex(072%Aan 
I H) 3 %5 7A 4(in, IMeOH ) CvI 1:1 

(R) -2 -(4-((3,3 -dinetry 1einhvdro 2 125 (d J= (htold 50% 
2H-p ran-4-y1ainno~pyido [3,4- I11-, IN)z.2-34 1VeOlMN \j'v 11 in 

dlpvridazin-l13 m--ie'.qslphencioi (s,3H) 1.99 1.90 12nnnf) Detector, U' 
(in,1-), 1.7.-5 1.67 254inn:R1T(innn0: 1,5, 

IHN'NIR (400\M41}z 
DM80-)o918(s Protocol B 

H IN) 9 64(sINi' 
& 86 (d.f 5.611z N~ N OHlD'3( . Column, CH1IRALIAK 

I 2*25 cmrnm un 
Hz 11 zI d mobile phase, 

3510 6 ~nH40 Hex(.2% FA)-and 
6.7 m,211 470--McOH:DCM=i:1 

('~2(4(3 dinihleiaivdo-4.61 (in, 1H), 397 
- ~0 4~ (tiold 50%,X 

Iprin 42iH),~id[34 (in 5 1113 ] MeOH :DCM=1:1in 
idiz1 1v)' neti)phenl LN I)~. 12 i'tin); Detec-tor, U 

113 Hz,I H),L.  
(s, 31-1 1.95 --1.98 in;~iin:8 

__________ (i [H,I l.74 
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Table C.  
MS 

Cmpd. (ESI 
Structure/Name 'H NMR Protocol 

M+H) 
(,1H)', 1. 14 (s, 

3),_0.87(,_31'H). _____________ 

Protocol B 
H 
N N Compounds 14*, 14A, ~N O H 

iand 14B* were 
v 'Nsynthesized following 

14A 365.20 Protocol B and 
Examples 2 and 5 using 

2-(4-(2,2-dimethyltetrahydro-2H- 2,2-dimethyltetrahydro
pyran-4-yi)amino)pyrido'3,4- 21--pyran-4-amineas 

d]pyridazin-1-yI)-5-methylphenol the step 4 amine (i) 
reagent 

H NMR (400 MHz.  
DMSO-d) o 9.82 (s, 

1H) 9.74 (s, IH), Protocol B 
H 8.87 (d, '= 5.6 Hz, 

NN 
- NN OH 1H), 7.97 (s, IH), Column, CHIRALPAK 

34 (d, '= 5.6 Hz, IE 2*25 cm, 5 um; 
Hli), 7.06 704 (in, mobile phise, 

14B* 365.20 1H) 688 685 (ni, Hex(0.5% 2] NH3 
Hli), 4.96 487 (in, MeOH)- and 

(R)-2-(4-(,(2,2-dimethyltetrahydro- 1H) 428 - 419 (ni, EtOHDCMi:1- (hold 
2H-pyran-4-yi)amino)pyrido[3,4- i), 3.81 - 7' (in, 30% EtOH:DCM8=11 
djpyridazin-1-vl)-5-methylphenol I H), 236 -26 (ni, in 23 m);) Detector, 

41), 2.01 - 196 (in, UV 254; RTmin): 2.75 
lH), 1.36 (s, 3H), 

1 .26 (s, 3H1).  
H NMR (400 MHz, 

Methanold) 5 9.67 
(d, 1.0 Hz, iH), Protocol B 

H 8.83 (d, 5.7 Hz 
N NON OH iH), 756 (d, J= 5.7 Counmn, (1IRALPAK 

Hz, I H), 728(,= IE, 2 *2 5 cmu, 5 u 
7.6 Hz, 1HI), 691 m- obile phase, 

14* 365.20 .83(m 2H)4'7 Hex(.5% 2M NI 
(d, =119, 1H, MecOH')- and 

(S)-2(4-,((2,2-dimethvltetrahyidro- 3.92 (d, J= 12 3 l z, tOIHDCM 1: 1 hold 
2H-pyran-4-yI)amino)pyrido[3,4- 2), 2.40 (s, 3H), 30%EtOH:DCM 1
d]pyridazin-1-yl)-5-methylphenol 2.16 (d,,1= 225 Hz, in 23 mnDetector, 

2H), 1,73- 1.56 (i, UV 254,RT(ini): 4,16 
2H), 1.40 (s, 3H), 

1.31 (s, 3H).  

H Protoco' A 
N N 

*N OH Comnoounds 15* 15A 
and I5B* were 
synthesized following 

5 F 419.10 Protocol A and 
Examples 1, 3, 4,6 and 

2-(4-((3,3-dime thylte trahy dro -2 H- 7 using3,3
pyran-4-yl)aminiio)pridot3,4- dimetylerahdo-H 

d]pyridazin--y)-- pyran--ainei as the 
(trifnorome )pheni~ step I amine (i) reaget.  
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Table C.  
Ms 

Cmpd. (ESP; Structure/Name INMR Protocol 

M+H) 
H NMR (400dMHz, 
Methanol-d4) 5 9 78 
(d, = 1.0 Hz, Il), Protocol A 

H 887 (d,= 5,7 Hz, 
N N IH). 7.60 (d. J 82 Column: CHIRAL *N OH 

Hz, 1H) 7.49- 7.35 ARTAmylose-SA 
( H), 7.3 4 2- 29 2*25 cm 5 pi Moile 

S )7 298 d,J= Phase A: Hex (0.2% 
15* Cr 419.10 1.7 Hz, ]H), 4.86 FA), Mobile Phase B: 

4.79 (mi, H), 4.09- EtO-i: DCM 1 1 
(S)-2-(4-(3,3-dimetlletrahdro- 4.01 (m, IH) 3.68 - Flow rae: 20nLn 
2H-pyn-4-y3)amino)pyrido[3,4- .56 (in, 21-), 3.38 Gradient: 25% B to 

dipyridazin-1-y,)-5- d = 11.4 H z, 1H), 25% B in 19 rin; Wave 
(trifluoormethyi)phenoi 2.09-1.96 (n. IH), Length: 220/254 nm; 

1.87 - 1.7r7 (m I), RT (min): 2.27 
1.23 ( )0.97 (s, 

3-1).  
H NMR (400 MHz 
Mehano-d4) 6 9.78 
(d, J= 101z, I H), Protocol A 

H 8.87 (dJ= 5.7Hz, 
N N I), 7.60 (d, = 7.8 Column: CHIRAL 

- N OH Hz, IH), 71.49 - 7.37 ARTAmlose-SA, 

(m, H), 7.3 4 - 7.29 2 * 2 5 c p;Moobil 
(m, H), 7.28 (d,,'/= Phase A: Hex '0,2% 

15B* C F,  419.10 1.7 Hz, 1), 4.82 (d, FA), Mobile Phase B: 
= 4.4 Hz, 1H). 4.08 EtOH: DCM=1: 1 

(R)-2-(4-((3,3-dimeltetahydro- 3.6(.1H38 Fow rt:2mLi 
pyan4-a noprdo[3,4- - 3.55 (m2H), 3.38 Gradient 25% B to 

dipyrai )- (d,,= 11.4 Hz. 1H) 25% B in 19 min NWave 
(trfiuoromethyflphenoi 2.09 - 1.98 (m, IH Len g: 220/254 m: 

1.82 - 1.67 (m, 1H), RT (min):3.37 
1.23 (s. 3H),0.97 (s 

3H).  

H NProtocol A 
N N 

- N OH Comounds 17*, 17A, 
0 and 17B* were 

synthesized following 
17A CF2H 401.15 Protocol A and 

5(dfluoromehy])-2-(4-((3,3- Examples 1, 3, 4, 6, and 

dimethyltetrahydro-21-pyran-4
mdiethyltetrahydro-2

pyran-4-armne as the 1 -y'phenol 
step I amine (i) reagent.  

H H NMR (400 MHz, Protocoi A 
N-N OH Methafol'-d4) 5 

1 10.014 d, J= 0.9 Hz, Column, CHIRAL ART 
1H), 9.13 (d, j= 5.5 Amylose-SA. 2*25 cm, 
H7z, 4011 Hz1 7.6 -7.60 5 um; mobile phase, 

2 (m 1H4)', 7.56 (d,,I= Hex (0.1% TFA)- and 
(S)-5-(dioroeth)-2-(4-((3,3- 8Hz, 1H), 7.34 - EtOH:DCM=I:i(hold 
dimethylterahyidro-2H-pyran-4- .19(n, H) 6.84 30% EtOH:DCM=1I 

)aminro)pyrdo[4-d]pridazin- t = 56.1 Hz, IH), in 15 min); RT(min): 
1 -yl1, I)pheno 1 4.40 - 433 (m, 1-), 2.25 
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Table C.  
MS 

Cmpd. (ESIStructure/Name INMR Protocol 

M+H) 
4.13 - 4.06 (m, 1 ), 
3.76 - 3,57 m 21-) 
339 (d, J 11.6 Hz 

H), 238 2.22 (in 
I H), 1)86 1.80(m, 

I H)i, ..26 (s, 3 H), 
1.02 (s, 3H).  
IH NMR (400 

NWI, 
IMethanoli4)5 
10.15 - 9.94 (m, 
1), 925 8,99 

(MH), 7.67 
(d. = 5.5 Hz, H Protocol A 

N N 11), 76dJ »N OH | 78H H Column, CHIRAL ART 
737 - 7.21 (mn Amylose-SA. 2*25 cm 

2 H), 6 84 (t,J= 
5um ; mobile Phase, 17B* " CFH 401. 1 56)1 Hz, M), 

Hex (0.1% TFA)- and 
(R)-5-(difiuoromet'y )-2-(4-((3,3- 4 43m EtO:DCM=1i (hold 
dimnethytetrahy dri-2H-pyran-4- H), 4.13 4.01 30% tOH:DCMdI1 

m H), 3 6 1 - ~ O:C=: 
yI)amino)pyrido:3,4-d]pyridazin- in115rmin);RT(in 

1-vi)phenol 3.50 (m, 2H) 
339(d /= 1 9 

Hz, IH), 2.2 
2.10(m 1H4) 

2.06 - 1.78 (m, 
1H), 1.26 (s 
2H), 1.02 (s 

2H).  
Protocol A 

H 
N N Compounds 19*, 19A 

N OH and 19B* were 
0X synthesized following 

Protocol A and 
9ACF3 403.Examples 1, 3, 4. 6, and 

7Using 42-(4-((4-oxaspiro[2.4]heptan-6- /sn4 

oxaspiro[2.4]neptan6 yl)am.-into)pyri~do 34-di~pyridazmi
ammne as the step I I-vi)-5-(Qrifluoromerthl)phenoilmnatetp 
amme (1) reagent.  

H NMR (400 'IHz 
Protocol A 

MethanMol-d4) 6 9,77 
H (dJ= 1.0 Hz IH) u 

N N OH 88d. = 56Hz, Column, CHIRAL ART 
Amy lose-SA, 2*2, cm-f, I H),T7,60 (d, J=T 7, 

u m;11d mobile phase, Hz, 1H '.4 -7 .5 
H750lex(0.5% 2M] Nli3 19B* -CF 3 4'10 (m [H)739 -7.32 
MeOH)- and 

(S)--(4-((4-oxaspiro[2.4]heptan- (in, H), 7.29 (d, = MeOHDXVI :1
6-laminO)pyndo[3,4- 1.7 Hz1 1H) 3. (d 

d]pyridazin-1-yl)-5- 5.09 (m, 1H), 4.34 MiOl :CMI:1- in 
(tfluLmormetl)penoi 4.31 (m, 1H, 4.02 m) to 

397 (m, 1H1), 2.57 - r i CmUV 254, R T(mi): 164 
2.51 (m, 1H-), 23 
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Table C.  
MS 

Cmpd. (ESI 
Structure/Name 'H NMR Protocol 

M+H) 
2.3 (mn1H),0.98
0.93 (IH), 087 
0.84 (i H), 0.74
0.71 (IH), 065 

0,58 (m, 111).  
-INMR (400 MHz.  

Methanol-d4 )o 9.77 
(d, J= 1.0 Hz, H) 
8.88 (d, = 5.7 Hz, Protocol A 

H ), 7.60(d 7.9 
N NN OH H'z 1H),7t5 749 Column, CHIRAL ART 

(m3, Hi), 7. - 7.32 Amiyose-SA, 2*25 cim, 
(m, MH), 7.29 (d,,J= 5 mt; mobile phase, 

11.7 H1 z, I1H), 5. 17 -- Hex (0.5% 2M NH3 19* 5 CF, 403.10 
507 (n, IHi), 436- MeOW) and 

(R)-2-(4-((4-oxaspiro[2.4]heptan- 4.32 (in, H), 4.02 - MeOH:DCM =1 1 
6-yl)a.mino)pyrido[3,4- 3.98 (m, IH) 2. 59- (hold 25% 

d]pyridazin-i)-5- .(, H), 236 MOH:DM i 
(trifluoromethy)phenoi 2.3(1 i01H),2i 1.0- e11.5 m Detector, 

0.92 (in, H), 0.87 - UV 254. RT(min): 1.25 
0.84 (m, I), 0.76
0.1 (in, [H), 0.64

0.56 (m.IH),  
Protocol A 

H 
N N Compounds20*,20A 

0 -N oHl20 
and 20B* were 
synthesized following 

t Protocol A and 
20A CF2H 401.15 

Examples 1, 3, 4, 6,and 
5-(difluorotmethyi)-2-(4-((6,6- 7 using 6,6

dimethyltetrahydro-2H-pyran-3 dimethvitetrahydro-2H
yl)amino)pyrido3,4-d]pyridazin- pyran-3-amineaste 

1-y)phenoi step I amine (i) reagnt.  

1-1 NMR (400 M-z, 
Methanol-d4) 6 972 
(d, J = 1,0 Hz, 1H), 
8.86 (d, J =5,7 HzI Protocol A 
1H), 7.55 7.48 (in 

H 
N N i2H), 7 25-7.16 (m, 
N N OHI . ' Column: CHIRALPAK 

2H), 6.96-6.67(m, OH 4.6*50mm: 31m: 
-)111)449 (ti, I 9.2 Mobile Phase A 
4.5 Hz, IH), 4.02 

20B' I CF2H 401.15 (ddd, J= 11.3. 4.6F 
(EtOH: DCM=l1: 

(R)-5-(difloromety)-2-(4-((6,6- 6H, H) 2 )60: 40; Flow rate: 
dimethyltetrahydro(d, = 11.4, 90 H in raient 0 
yl)amino)pyridoi3,4-d]pyidazin- 1 1H), 215 (d, J B to 0% B; Injection 

4, 5.1 Hz, 6 H H) 2.11 - 1.96 (m, 1H4),.  R f(min): 4. 10 
1.82 (dt, J = 13.6, 

4.6 Hz, 1H1), 1.77 
1.66 (mn, 1H-), 1.37 

(s, 3H-), 1.32 (s, 3H-) 
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Table C.  
M1S 

Cmpd (ESPI 
Structure/Name INMR Protocol 

M+H) 
li NIVIR (400 MHz, 
Nethaol-d4) o 9.72 
(d, J = 1.0 Hz, IIH), 
8.86 (, J =5.6 Hz, 
1H), 7.55 7.4 (i, Protocol A 

H 2-), 7.25 7.17 (m, 

N1N OHI 21H),6.95-6.67(n, Column: CHiRALPAK 
11),4.50 (ti, J = 9.2, !E-3,4.6*50mm: 3um: 

4, 51z, IH), 4,07 Mobile Nhase A: 
(ddd, J = 1.4, 4,5, Hcx(0.2%DEA): 

20.* CFH 401.1 26 4H1 z, I H) 3 72 (EtOH: DCM1=: 1) 
(dd, J= 114, 9.0 Hz =60:40; Flow te I 

dimethyltetrahvaro-2Hpran-3
I H), 2, 19 - 2.11 (mn mL/min; Gradient: 0%N 

yl)amino)pyrido 3,4-d]pndazim
1p), 2. 1-1.96lom B to 0% B; Ijection 

1-yi)ph~eno: 1H), 1.82 (dt, J= Volume: S] mL) 
13.6, 4.6 H z, H), RT(min): 2.87 

J.77 - 1.66 (m, 1H) 
1.37 (s, 3H), 1.31 (s, 

3H).  

H Protocol A 
N N 

OH Compounds 21*, 21A 
'N and 2IB* were 

syntlesized following 
21A 369.10 Protocol A and rF 

Examples 1, 3, 4, 6, and 
using 5.5

di trahyrofran-3- dimethyltetrahydrofura 
)annino)pyrido[3,4-d]pyridazin- n-3-amine as the step I 
1-yl)-3-fluoro-5-rmethvlphen0omie(1leaet ame f eagenlt.  

'-I NR (400 MHz, Protocol A 
Methanol-d4) 6 9.72 

H (d, J= I,0 z, I H), Column: CHIRALPAK 
N N 

N OH 8.86 (d J= 5.6 Hz, IG, 4.6*50 nm, 3 pr; 
1 !.4H) 1 (d, = 5.7 Mobile Phase A: 
Hz, 1H), 6.69 - 6.61 Hex(0.2% DEA), 
(m, 2H), 5.08 - 5.00 Mobile Phase B: 

21B* F (m, H ) 4.41-4.25 MeOH: DCM=l: 1; 
2-(4-(((S)-5,5- (m, 1H), 3.93-3.82 Flow rate: 1 mL/min; 

dimethyltetrahydrofuiran-3- (m, 1H), 2.49 - 2.43 (hold 35% 
l)amino)pyrido13,4-]pyrdazin. (, 1H), 2.40 (s, MeOH:DCM=1:1- in 4 
1-yi)-3-iluoro-5-metlpienoi 3H),2.08-195 (m, in) Wave Length: 

11), 1.45 (s 31-), 220/254 nm; IT(mi): 
1.35 (s, 31) 2.54 

SHl NMR (400 MHz. Protocol A 
N N 

N OH Methanol-4) 5 9.72 
1H), 8.85 (d J= Column: CHIRALPAK 

5.7 Hz, 1H), 46- 1G, 4.6*50 mm, 3 pm; 
7.37 (m. 1H , 6.68 - Mobile Phase A: 

21* 369.10 F 6.60 (m, 2H), 5.08 - Hex(0.2% DEA), 
4.99 (m, 1H), 4.41- Mobile Phase B: 

dimethyterahyrofn-3- 4.36 (m, 1H), 3.93- IVeOH CM=l: 1: 
yl)amino)pyrido[3,4-dinyridazin- 3.80 (m, 1H1), 250- Flow rate: I m/min; 

1-vi)-3-Iluoro-5-methyiphenol | 43 (m, 1H) 2 39 (hold 35% 
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M1s 
Structure/Name 'H NMR Protocol 

(s,31-1), 2. 10(d,I= IMveOH D1)CNI i: 1 - in4 
69 Hz,i1-1), 1.45 (s, mmn)-Wave Length: 

1), 1.3(s 3 1{) 220/4254nm;u RiT(mhn 
__________ ______________________1.7(1 

H Piotoco'A 
N N 

~N OHCompounds 22* 22A, 
-aind 223* were 

synthesized following 
22A 'k. '405l15 Protocol A and 

Examples, 3, 4, 6,and 
2(4-4(2,2- /using 2,2

dinethylt-etrahiydofuran-3- ditethvitletraltydrofura 
yi)amino) yrido['3+4djpyrdazin- n-3-atimne as the stei3I 

byiV--(trfluoornetyi~penolamne (i) reagent.  

11-INMR (400 NIz.  
DMSO-do6 610.4-1 
H, IH).990 (S'H), Protoco' 

N N 87 (d J 5.6Hz, 
'N O H Ili), 7.7 8.1 Column, CI{RAL\iX 

Hz, H11), 758 (d,= Anwfose-A 4.6*0 

22B 6HlDT mm, umrnmobile 
405,~ CF5 T27b (m, 311) 4 94 pluise, exW7%DFlA)

CF3 (d, J-- 7 8 lJ,1Wj) ad M~.eO:D CM- 1] 
(S)2-(_9'.2 ' 9(s. 11-1) d,9W (hold 40%' 

dimefhyitetrahvdrofuran-3 - j= 7.1l,)24 te&l:jM=1:1m I 
yTi)aiio)pyrnido['3,4-dipyridazin- (d,J=-- 12.6, 7.'9.3,9 mmfi):Detector,UIN 
l-vl')-5-(trifluoromneth-vlphenioI Hz, 111), 2.25 -- 2.12 254nrtn;RTIimnM): 3.14 

(u-. 11Th 1.37(s 
3H), 117 (,31-1). ______________ 

!fH NMR '400\MHz, 
DM50-.c) 610.43 

H (SliM),990 (Sl1-), PiotocoA 
N N OH8 8 d, ,6 70Hz.  

N OH ~~ Ii[J) 73 81. -- g Column FJIRAL A\RT 
H I IH) 7 8 d J Amyvose-SA. 4,6*0 
I -Z 81'1) ' '6 -- rum. 3 um:mobile 

2 2CF 405.15 727(m, I-),4.94 phaseHex(O02%1DL,') i 

(c .8 Hz' 11-1), arnd NeOH1.D CNM 1:1 
(R-3.42,-97 (d, .1 8446 (hold 40'0 

dimrhlttrhydoHz,3 ~11-1),3.79(S, MeOH:DCM=-1:1- in 4 
yl)arnino) yrido'34-d]pynidazint-Ih22s1H. tn)Deco.' 

li-Stilionnithi2.2ttl5 2.12 (un 111), 254nmmRKT(nun):0,99 

H Protocol A 
N N 

~N OH I-;Coympounds'..* 23A 
ard 23B*werc 

CHF2 39 ~synthesized following 
23AP N rtocol A an 

5-(iluormehyl-2~4-(55-Examples 1,3 4,6,and 

dimet~iydirehhdrtetatiydro7usin 

1-y )pheito, n--aniune as the slepI 
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Table C.  
Ms 

Cmpd. (ESI; Structure/Name INMR Protocol 

M+R) 
amine (i) reagent.  

H NMR (400 MHz.  
DMSO-d) 6 10.15 
s,IH) 9.82 (s, IH), 

N 886 (d. J= 5.6 Hz, 
- N OH 1H), '.95 (d, 5.8 

b Hz, 1H) 7.47 (d, J= 
Column: CHM!RALPAK 

7.6 Hz, H), 7.30 (d, 
23* CHF2  387.15 j= 5.6 Hz. 1H), 7.24 .A- 0 

Mobile Pnase, Hex: 
(,R)-5-(difluoromethy)-2-(4-((5,5- - 6.90 (m, 3H) 492 M eH sDMl: 

dinethylietrahydrofuran-3- (1 1H), 429 4 e20 )= 30ein4\m 
yl)amino)pyrido[3,-dpyridazin- (m, IH), ,85 3.78 P T 'min:20 

ha~peno   (i -- .. RT(min)': ',0 -)phenol m 1H-), 2.39 -12,3 
(m, MH), 2.05 - 1.95 

(m 1 ), 1.36 (s, 
3 ) I1 ..26 (s, 31H).  

H NMR (400 MHz, 
DMSO-d) 6 10.16 

(s, 1H), 9.82 (sI 1H), 
N N 8.87 (d,= 5,6 Hz, 

eN OH 1H)795 d,= 8 Protocoi A 

K-1z, IH) 747 (d J= 
Column: CHIRALPAK 7 6 H. H 7,30 (d 6 6hz 111 1 sW A - 4.6*50mm:3 um: 237 B*A CHF2 3)87.1 =56Hz 1 H), 7.2 
Mobile Phase, Hex: 

(S)-5-(diluormetl-(4-(5,5- 0m 4 (MOH: DCM=: 
dimethyietrahydrofun-3- (m, 1H),4.29-2 =70: 30 in 4 min; 

yl)amino)pyrido34-d]pyridazin- (n [H) RT(min): 1.45 
1-y)pheo (1 2.37 2.29 

(m, 1H), 2.04 1.95 
(m, I H), 1. 36 (s, 
31), 1.26 (s, 3H) 

Example 9. 2-(4-(((R)-5,5-diniethyltetrahdrofuran-3-yl)amino)pyrido[3,4-dipyridazin-1-yl)-3,5

dimethylphenol (Compound 24*) and 2-(4-(((S)-5,5-dinethyltetrahydrofuran-3

yl)amino)pyrido[3,4-djpyridazin-1-yl)-3,5-dimethylphenol (Compound 24B*) 

Scheme 9A 
H 
N N 

CI N INH2  N 
CIKN j - ) K K 0  ehial HPLC 

Step C c H Step2 

H H 
N N N NN 

b-JCI .b C 
r- r 

Intermediate A* Intermediate B* 

(R)-I-chloro-N-(5,5- (S)-1-cioro-55
dimethyltetrahvdrofura dimethyltetrahydrofur 

n-4
dJyr4rid ie -aine 

161 
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Scheme 9B 
H 

N N- N N N 
OH . OH OH NCI N NJ OH 

-3N, EPinAC2 HtYj 
B B .Ah)2 HO Intermediate A* 

Step 3 Step 4 

Compound 24* 

2-(4-((()-55 
dimethytetrandrofuran-3

yi)am nopyridv[3,4-dpyridazin
1-yl)-5-dimnethylphenol 

Scheme 9C 

H 
HN N N N N OH 

OH OH CO 

HO' N4 
H Intermediate B* 

Compound 24B* 
Step 5 

2-(4- (((S)-5,5
dimethltt drofuran-3

y)arnoprdo[3go4-dpyrndazin

[0599] Example 9 follows Protocol A.  

[06001 Step 1: Into 20ml sealed tube were added 1,4-dicliloropyrido[3,4-djpyridazinc (500mg, 250 

nniol, 1 equiv), 5,5-diiethyloxolan-3-amuine (201.53 in, 1.75 mmol, 0.7 equiv), Na2CO (802.39 

rm, 7.50 rmol, 3 equiv) and DiF(5 nL). The final reaction mixture was irradiated with microwave 

radiation for 30min at 130°C. The reaction was repeated for four times. The reaction was monitored 

by LCMS. The resulting mixture was filtered, the filter cake was washed with methanol (MeOH). The 

filtrate was concentrated under reduced pressure. The residue was purified by reverse flash 

chromatography with the following conditions: column, CI8 silica gel; mobile phase, acetonitile 

(MeCN) in water, 10% to 80% gradient in 25 min; detector, UV 254 nr, to provide a crude product, 

which was purified by Prep-HPLC with the following conditions (2#SHIMADZU (HPLC-01)): 

Column, XBridge Shield RP18 OBD Column, 30*150 mm, 5pm; mobile phase, water (10 mrol/L 

NH 4HCO 3) and acetonitrile (23% up to 35% in 8 min); Detector, UV 254nm to provide I-chloro-N

(5,5-dimetiNloxolan-3-yl)pyrido[3.4-d]pyridazin-4-amine as a mixture of Rand S steroisomers (1.2 

g, 28% yield). LCMS: (ES r/z): RT = 0,62 minm/z=279.0[MH]j 

[06011 Step 2: The steroisonmeric mixture from Step I was purified by Chiral-HPLC with the 

following conditions: Column: CHIRALPAK IG, 2*25 cm, 5 um; Mobile Phase A: hexanes (0.5% 

2M NH in methanol) Mobile Phase B: isopropanol/dichioromethane (1:1); Flow rate: 20 L/Umin; 

Gradient: 70% B to 70% B in 14.5 min; Wave Length: 254/220 m; RTil(min) ((R)-1-chloro-N-(5,5

dimethvitetrahvdrofuran-3-yi)pyrido[3,4-d]pyridazin-4-aniie): 4.81; RT2(nuin): 11.33 (S)-1-chloro

N-(5.,5-diiethyltetrahy drofiran-3-yl)pyrido[3.,4-d]pyridazin-4-amine; Sample Solvent: 

inethanol/dichloromethane (1: 1); Injection Volume: ImL, to provide (R)-1-chloro-N-(5,5
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dimethyitetrahydrofnran-3-l)prido[,4-d]pridazin-4-amine (Intermediate A*) (120 mg, 39% 

yield; LCMS: (ES, mz): RT = 0.78 min, m/z = 279.1[M+H]* and (S)-1-choro-N-(5,5

dimnetiyltetrahiydroftiran-3-yl)pyrido[3,4-d jpyridazin-4-amine (Intermediate B*) (121 mg, 39% 

yield; LCMS:(ES, mu/z): RT = 078 min, m/z = 27 91[M+H]*), stereochemistry arbitrarily assigned.  

[0602] Step 3: Into a 20 mL. vial was added 2-bromo-3 ,5-dirmethylphenol (600 mg, 2.98 tmol, 1 

equiv) and dioxane (6 mL), triethylamine (905.92 mg, 8.95 mmol, 3 equiv), and 4,4,5,5-tetrarethyl

1,3,2-dioxaborolane (1909.55 ug, 14.92 nunol, 5 equiv).The resulting mixture was stirred for 30 min 

at room temperature under nitrogen atmosphere.To the above mixture was addedpalladium (II) 

acetate (Pd(OAc)2) (67 ng, 0.29 nmol, 0.1 equiv), 2-(dicyclohexylphosphino)biphenyi (Cy

JohnPhos) (209.18 mg, 0.59 mol, 0.2 equiv). The resulting mixture was stirred for 1 h at 80 °C 

under nitrogen atmosphere.The reaction progress was monitored by GCMS.The reaction was 

quenched with water (10 mL).The resulting mixture was extracted with ethyl acetate (EtOAc) (3 x 

10 mL), dried overanhydrous Na2SO4 , After filtration, the filtrate was concentrated under reduced 

pressure toafford 2-hydrox.-4,6-dimethylphenyiboronic acid (800 mg, 81% yield), which was used in 

the next step directly without further purification.  

[06031 Step 4. Into a 8 mL vial were added 2-hdroxv-4,6-dimethvlphenylboronic acid (214.37 g, 

1.29 mmol, 3 equiv) and Intermediate A* (120 mg, 0.43 mmoil, 1 equiv), water (0.2 mL), Na2CO 

(138.19 tg, 129 nmol,3 equiv), [1,1'-bis(diphenylphosphino)ferrocene]dichloropalladium(II), 

complex with dichloromethane (Pd(dpp)C2 CCl2) (94.50 mg0.12n mol,0.3equiv),anddioxane 

(1 mL).The resulting mixture was stirred for 2 h at 80 °C under nitrogen atmosphere. The reaction 

progress was monitored by LCMS. The resulting mixturewas concentrated under reduced 

pressure. The residue was purified by reversed-phase flash chromatographywiththefollowing 

conditions: column, C18 silica gel; mobile phase. acetonitrile in water, 10% to 50% gradient in 10 

nin; detector, UV 254 nu, to provide the cmde product (70 mg), which was purified by Prep-HPLC 

with the following conditions: Colum: XBridge Shield RP18 OBD Column, 30*150 mm, 5p; 

Mobile Phase A: water (10 mmol, NH 4HCO3), Mobile Phase B:acetonitrile; Flow rate: 60 mL/min; 

Gradient: 25% B to 35% B in 10 min, 35% B Wave Length: 254 nm RT(min): 9.5, to provide 2-(4

(((R)-5,5-dimetlwitetraldrofuran-3-yl)amino)pyrido[3,4-dpyridazin---yI)-3,5-dimethylphenol 

(Compound 24*) (41.90 mg, 27% yield). Stereochemistry was arbitrarily assigned LCMS:(ES, 

n/z): RT = 1.43 min, m/z = 365.2[M+H. 'I- NMR (400 MHz, DMSO-d) 6 9,81 (dJ= 0.9 H z, 

11-1) 9.21 (d, J =23 Hz, 111) 8.82 (d,J= 5.6 lz, 1), ,7.84 -- 7.82 (m, 1-), 7.13 -- 7.03 (in, 11-) 6.65 

(d, J= 6.9 z, 21), 4.98 -- 4.88 (m, 1i), 4.30 -- 4.18 (m, I11) 3.87 - 3.71 (i, 1H), 2.38 - 2,26 (i, 

4H), 2.05 - 1.90 (m, 111), 1.87 (d, J= 3.1 Hz, 3H), 1.37 (d, J= 3.2 liz, 3H),1.26 (s, 311).  

[0604] Step 5. Into a 8 L vial was added 2-hydroxy-4,6-dimethiphenylboronic acid (214.37 rug, 

1.29 nrunol, 3 equiv), Intermediate B* (120 rg, 0.43 nunol, 1 equiv), water (0.2 mL), Na2CO 3 

(138.19 mg, 1.29 mmol, 3 equiv), [1,1'-bis(dipheyiphosphino)ferrocenedichiloropalladiuim(I)., 

complex with dichloromethane (Pd(dppf)Cl 2 CH2C12) (94.50 rg, 0.12 niol,0.3 equiv), and dioxane 
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(1 mL), The resulting mixture was stirred for 2 h at 80 °C under nitrogen atmosphere. The reaction 

progress was monitored by LCMS. The resulting mixture was concentrated under reduced 

pressure. The residue was purified by reversed-phase flash chromatography with the following 

conditions: column, C18 silica gel; mobile phase, acetonitrile in water. 10% to 50% gradient in 10 

min; detector, UV 254 nm, to provide the crude product (70 g), which was purified by Prep-HPLC 

with the following conditions: Column: XBridge Shield RIP18 OBD Column, 30*150 mm, 5pm; 

Mobile Phase A: water (10 nunol/L N41ICO3), Mobile Phase B: acetonitrile; Flow rate: 60 mL/min; 

Gradient: 25% B to 35% B in 10 min. 35% B; Wave Length: 254 nm; RT(min): 9.5, to provide 2-(4

(((S)-5,5-dimethltetrahydrofnrmm-3-yl)amino)pyrido[3,4-djpyridazin-1-yi)-3,5-dimethyiphenol 

(Compound 24B*) (40.4 mg, 26% yield). Stereochemistry was arbitrarily assigned. LCMS:(ES, 

mn/z):RT 1 = 1.43 minm/z =365.2[MH.HNMR(400 MHz,DMSO-a0)69.81(d,j=0.9Hz, 

iH), 9.21 (dJ= 2.3 Hz,i1H), 8.82 (d,A"=5.6 Hz,i1H), 7.84 - 7.82 (i,1H), 7.13 -7.03(in,i1H), 6.65 

(d, J= 6.9 Hz, 2H),4.98 -- 1.88 (m,1H), 4.30 -4.18(mn1H), 3.87 -3.71(n,iN), 2.38 -2.26 (m, 

4HN), 2.05 -1.90 (mIH), 1.87 (d,J= 3.1Hz,3H), 1.37 (dJ= 3.2Hz, 3H), 1.26 (s,3H).  

Example 10. Synthesis of -chloro-2-(4-(((2R,4R)-2-nethyltetrahydr-2H-pyran-4

yl)amino)pyrido[3,4-djpyridazin-1-yl)phenol (Compound 25A*), 5-chloro-2-(4-(((2S,4S)-2

nethyltetrahydro-2H-pyran-4-y)amino)pyrido[ 3 ,4 -d]pyridazin-1-y)phenoI (Compound 25B*), 

5-chloro-2-(4-(((2S,4R)-2-methyltetralhydro-2H-pyran-4-yl)amino)pyrido[3,4-dlpyridazin-1

yl)phenol (Compound 25C*),and 5-chloro-2-(4-(((2R,4S)-2-ethyltetrahydro-211-pyran-4

yl)amino)pyrido[3,4-djpyridazin-1-vl)plhenol (Compound 25D*) 

Scheme ]1A 

01 :OH HO N 
0>0~ 1 ) SOC12 

OMgBr 2)N2OC MeOH 

Stept2CI 

N NH2 
IN N 

POi3 , Py N NNN' O EtSNa,DMSO 

Step 3 C Step4 Ci Step 5 

S N OH 

6 Chiral HPLC 

!41 Steps 6-7 
c 
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H H 
N'INN OH 'j> NM OH 

-zC IC1 

Compound 25C* 
5-chloro-2-(4-(((2S,4R)-2- Compound25* 

methyltetrahyio-2H- 5-chloro-2-(4-(((2R,4S)-2
pyran-4- methyltetrahvdro-2H-yran

'I)C!T-fl(pol4 4r$ pe6 pyrId "Az1y nGlol y~ e 

H H 

C1 C1 

Compound 25B* Compound 25A* 

5-chloro-2-(4-(((2S,4S)-2- 5-chloro-2-(4-(((2R,4R)-2
methyltetrahydro-2Hyran_ methyltetrahydro-2H

]p am- phpyian-4
401 .) .neno; 

[0605] Example 10 follows Protocol B.  

[06061 Step 1: Into a 250 niL 3-necked round-bottom flask were added furo[34-c]pyridine-1,3-dione 

(3 g, 20.12 mmol, I equiv), tetrahydrofuran (THF) (30 niL), and bromo(4-chloro-2

metihoxpheni)magnesium (0.5 moi/L) (24.16 niL, 12.07mmol, 0.6 equiv) at -78°C. The resulting 

mixture was stirred for2h at room temperature under nitrogen atmosphere. The reaction progress was 

monitored by LCMS. The reaction was quenched by the addition of ice water (300mL) at0°C. The 

resulting mixture was concentrated under vacuum. The precipitated solids were collected by filtration 

and washed with water (3x 2OmL), and dried undervacuum, to provide 4-(4-chloro-2

methoxybenzoy)pyridine-3-carboxylic acid (2.5 g, 43% yield). LCMS: (ES, m/z): RT=0.633 inn, 

m/z=292.0[4+1]' 

[06071 Step 2: Intoa 250mnL round-bottom flask wereadded 4-4-chloro-2

muethoxybenzoyl)pyridine-3-carboxylic acid (2.5 g, 8,56 mnmol I equiv) and SOCl2 (25 nL)The 

resulting mixture was stirred for 2h at 70°C, The reaction progress was monitored by LCMS. The 

resulting mixture was concentrated under vacuum. The residue was dissolved in dichlioromethane 

(DCM) (30 niL) and added into the solution ofNH2NH 2 (-80%) ('39 g, 34.24 minol, 4 equiv) in 

methanol (MeOH) (50 iL) at 0°C. The resulting mixture was stirred for 1h at 80°C in an oil bath.  

The reaction progress was monitored by LCMS. The precipitated solids were collected by filtration.  

The crude product (2g, 73% purity) was purified by Prep-HPLC with the following conditions 

(2#SHIMADZU (HPLC-01)): Column, XBridge Shield RP1S OBD Column, 19*250 nm, 10pm; 
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mobile phase, Water (10 mrnol/L NH4HCO;) and acetonitrile (hold 41% in 19 mi); Detector, UN 

254/220 nm, to provide I-(4-chloro-2-methoxyphenlv)pyrido[3,4-d]pyridazin-4-ol (12 g, 49% yield).  

LCMS: (ES, rn/z): RT=0.678 min, m/z=288.0[M+ I], 

106081 Step 3: Into a 250mL round-bottom flask were added 1-(4-chloro-2

methoxvphenyl)pyrido[3,4-dpyridazin-4-o (1.2 g, 4.16 nmol, I equiv)and POCI2 (25 mL), and 

pyridine (2.5 nL). The resulting mixture was stirred for2h at 110'C. The reaction progress was 

monitored by LCMS. The resulting mixture was diluted with ethyl acetate (EtOAc) (20mL).The 

resulting mixture was poured into the mixture of EtOAc (IL) and sat. sodium bicarbonate (aq.)(1L) 

slowly at 0°C. The aqueous layer was extracted with EtOAc (2xIL). The combined organic layers 

were dried over anhydrous Na2 SO4. After filtration, the filtrate was concentrated under reduced 

pressure to provide 4-chloro-1-(4-chloro-2-methoxvphenyi)pyrido[3,4-d]pyridazine (800mg, 63% 

yield). LCMS: (ESm/z): RT=0.801 nuin, /z=306.0[Mt1j.  

[06091 Step . Into a20 rL sealed tube were added 4-chloro--(4-chloro-2

methoxyphenvl)pyrido[3,4-d]pyridazine (200 mg, 0.65 mmol, I equiv), 2-methyloxan-4-amine 

(150.48 mg, 1.30 rnol, 2 equiv), triethylamine (198.32 mg, 1.95 mmol, 3 equiv) andDMSO (6 m) 

at room temperature. The resulting mixture was stirred for 12 hat 80C under air atmosphere. The 

reaction was monitored by LCMS. The crude product, a mixture of cis and trans stereoisomers of 5

chloro-2-{4-[(2-methloxan-4-y)aminopyrido[3,4-dpyridazin-1-yl}phenol, was used in the next 

step directly without further purification. LCMS: RT= 0.85 min, m/z = 385 [M+I*-.  

[0610J jStep 5. Sodium ethanethiolate (EtSNa) (654.78 mg, 7.80 mrol, 15 equiv) was added directly 

into the reaction solution from Step 4. The resulting mixture wasstirred for Ih at 120°C under air 

atmosphere. The reaction was monitored by LCMS. The residue was purified by reverse flash 

chromatography with the followingconditions: colunm, C18 silica gel; mobile phase, acetonitrile in 

water, 15% to 18% gradient in 15 mini; detector, UV 254 nand 220 urn, to provide a mixture of cis 

and trans isomers of 5-chlor-2-{4-[(2-ethyloxan-4-vi)amino]pyrido[3,4-d]pyridazin-I-yl1phenol 

(150 mg, 78% yield). The crude product (150 mg) was purified byPrep-HPLC with the following 

conditions (Column: XSelect CSH Prep C18 OBD Column, 19*250 mmu, 5m; Mobile Phase A: 

Water (0.05% trifluoroacetic acid), Mobile Phase B: methanol; Flow rate: 20 mL/min; Gradient: 40% 

B to 45% B in 8 min; Wave Length: 254 nm; RTI(min): 10) toafford 5-chloro-2-{4-[(2-methyloxan

4-yl)amino]pyrido[3,4-dpyridazin-I-yl}phenol as a mixture of cis and trans isomers (120 mg, 99% 

purity). LCMS: RT= 0,62 miin, m/z= 371 [M-H].  

[06111 Step 6.Themixtureofisomersof5-chloro-2-{4-[(2-methlvoxan-4-yi)aminopyrido[3,4

djpyridazin-1-ylphenol (120 mg) was purified by Prep-Chiral HPLC with the following conditions 

Column: CHIRALPAK IG, 2*25 ci, pm; Mobile Phase A: hexanes (0.2% formic acid), Mobile 

Phase B: ethanol; Flow rate: 20 mL/min; Gradient: 50% B to 50% B in 20 mn; Wave Length: 

220/254 nm; RT1(min): 8.115; (Mixture of Compounds 25A* and 25B*); RT2(min):12.895 

(Compound 25C*); RT3(min): 18.241 (Compound 25D*); Sample Solvent: 
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methano/dichoromethane=1: 1; Injection Volume: 0.7 mL) toafford 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) stereochemistry arbitrarily assigned.  

106121 Compound 25C*: LCMS: RT= 0.61 m m /z = 37I [M44+]*, NIMR (400 MHz, 

Methanol-d4) 69.80(d.,J= 1.0Hz, 1H), 8.87 (d,J= 5.611z, 1H) 7.53 (dd,J= 5.7, 1.0Hz, 1H),738 

(d, J= 8.0 Hz, 111), 7.10 - 7.02 (n, 2iH), 4.73 - 4.66 (i, 1), 4.11 - 3.86 (n 311), 2.18 (d, J= 13.9 

Hz, 1H). 2.12 -- 1.97 (in, 21), 1.58 (dd, J:= 14.0, 10.0. 4.0 Hz, 111), 1.35 (d, J= 6.3 Hz, 311).  

[0613] Compound 25D*: LCMS: R'T= 0.62 min, m/z= 371Mfl]. II NMR (400 Mz, 

Methnol-d4) 6 9.80 (d, J = 1.0 Hz, 1H), 8.87 (d, J= 5.7 Hz, 1H), 7.53 (dd, J= 5.7, 1.0 Hz, 1H), 7.38 

(d, J= 8.0 Hz, 1H), 7.10 - 7.02 (i, 2H), 4.73 - 4.66 (ii H), 4.11 - 3.86 (in, H), 2.18 (d, J= 13.9 

Hz, 1H), 2.12 - 1.97 (m,2H), 1.76 (ddd, J = 14.0, 10.0,4.0 Hz, 1H), 1.26 (d, J = 6.3 Hz, 3H).  

[06141 Step 7: The mixture of Compounds 25A* and 25B* (55 mg) was purified by Prep-Chiral 

HPLC with the following conditions (Coluin: CHIRALPAK IE, 2*25 cm, 5 m Mobile Phase A: 

hexanes (0.2%formic acid), Mobile Phase B: ethanol: Flow rate: 20 mL/min; Gradient: 35% Bto 

35% Bin 16.5 mi; WaveLength: 254/220 nm;RTI(min):1.179(Compound 25A*);RT2(min): 

4.19 (Compound 25B*); Sample Solvent: methanol; Injection Volume: 0.6 mL) to afford to 

Compound 25,A*(14.7 mg,98% purity)andCompoun d25B*(155 mg,99% purity); 

stereochemistry arbitrarily assigned.  

[06151 Compound 25A*: LCMS: R T= 0.91 nin, m/z = 371 [M+]. H NMR (400 MHz, 

Methanol-d4) 6 9.69 (d, J = 1.0 Hz, 111), 8.85 (d, J:= 5.7 lz, II), 7.51 (dd, J:= 5.7, 1.0 liz, 111), 7.38 

(d, J= 8.0 liz, 1I). 7.09 - 7.02 (in, 211), 4.63 - 4.52 (in, 1H), 4.13 - 4.05 (in, 1H), 3.73 - 3.62 (m, 

211), 230 -2.22 (mi, 1), 2.18 (d, J = 13.3 liz, III), 1.72 (qd, J= 12.3, 4.7 lz, II), 1.44 (q, J= 11.6 

Hz, il), 1.27 (d, J= 6.2 Hz, 311).  

[06161 Compound 25B*: LCMS: RT= 0.91 min, m/z = 371 [M+H]*. 'H NMR (400 MHz, 

Methanol-d4) 6 9.72 (d, J= 1.0 Hz, 1H), 8.68 (4, J = 5.7 Hz, iH), 7.54 (dd, J = 5.7, 1.0 Hz, 1H), 7.38 

(d, J = 7.9 Hz, 1H), 7.09 - 7.02 (m1,2H), 4.63 - 4.53 (in, 1H), 4.13 - 4.04 (m, 1H), 3.73 - 3.62 (i, 

2H), 2.30 - 2.22 (in, 1H), 2.21 -2.13 (n, 1H), 1.72 (qd, J = 12.3, 4.6 Hz, 1H), 1.44 (q, J= 11.7 Hz, 

1H), 1.24(d, J= 6.2 Hz, 3H).  

Example 11. Synthesis of 3-chloro-2-(4-(((R)-5,5-dimnethyltetrahydrofuran-3

yl)amino)pyrido[3,4-dlpyridain-i1-y)-5-niethylphenol (Compound 26*) and 3-chloro-2-(-((((S)

5,5-dimethyltetralhydrofaran-3-yl)amino)pyrido[3,4-dpyridazin-1-yI)-5-nethylphienol 

(Compound 26B*) 

Scheme AI 
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[06171 Example I Ifollows Protocol A.  

[06181 Step 1. Into a 40imL vial wereadded chloro-M-cresol (3 g, 21.04 nmol, 1 equiv),acetomntrile 

(20 mL), KC03 (8.72 g, 63.12 mmol, 3 equiv) and methyl iodide (Me) (896 g, 63.12 mniol, 3 

equiv) at room temperature. The resulting mixture was stirred for 2hat 80C. The reaction was 

monitored by LCMS, The reaction was quenched with water (2OmL) at room temperature. The 

resulting mixture was extracted with ethyl acetate (EtOAc) (3 x 50mL). The combined organic layers 

were washed with brine (I x 20 mL) and dried over anhydrous Na 2SO. After filtration, the filtrate 

was concentrated under reduced pressure. The residue was purified by silica gel column 

chlromnatograpy, elutingwith petroleum ether/ethyl acetate (18:1)to afford -chloro-3-ethox-5

inethylbenzene (3.1 g, 94%vyield). LCMS: RT=1.04min, m/z:=157.0 [M+H-1.  

[06191 Step 2. Ina 100-niL three-roundbottom flask, to asolution ofl-chloro-3-methoxy-5

methylbenzene (3 g, 19.16 mmol, I equiv) in tetrahydrofuran (THF) (5 mL) was added t-butyllithimn 

solution (.6 M in hexane. 20 mL, 1.7 equiv) by dropwise at -78°C under N 2 atmosphere. The reaction 

mixture was stirred at -78 °C for I h.Thena solution of triisopropyl borate (5.40 g, 28.73 mmol, 1.50 
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equiv) in THF (10lL) 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. NH4C1 (10 nL), and then 

the mixture was extracted with ethyl acetate (EtOAc) (2x30mL). The combined organic extracts were 

washed with brine (30nL), dried over anhydrous`Na 2SO4, and concentrated tinder vacuum. The 

residue was purified by Prep-TLC (petroleum ether/ethyl acetate 3:1) to afford 2-chloro-6-methoxy-4

methylphenylboronic acid (780 g, 20% yield). LCMS: RT= 0.78 min, m/z = 201.0 [M-H]*.  

[0620 Step 3. Into a 8mL via were added 2-chloro-6-methoxy-4-methyiphenylboronic acid (287.60 

mg, 1.40 nunol, 4 equiv), dioxane (1.5 rL), H0 (0.3 mL), Intermediate A* from Example 9 (100 

mg, 0.36 nunol, 1 equiv), Na2 C03 (114.06 mg, 1.08 numol, 3 equiv) and[1,1'

bis(diphenylphosphino)ferrcene]dicldoropalladiumx(iI), complex with dicloromehane (Pd(dppf)2Cl2 

CH212) (79.2tmg, 0.11 nnol, 0.3 equiv) at room temperature. The resulting mixture was stirred for 

2hat80°CunderN2atmosphere. Thereaction was monitored by LCMS. The reaction was quenched 

with water (5mL) at room temperature. The resulting mixture was extracted with ethyl acetate 

(EtOAc) (3 x IOm) The combined organic layers were washed with brine (1 x 10 mL) and dried 

over anhydrous Na 2SO4. After filtration, the filtrate was concentrated tinder reduced pressure. The 

residue was purified by reversed-phase flash chromatography with the following conditions: column, 

C18 silica gel; mobile phase, acetonitrile in Water, 10% to 50% gradient in 20 min; detector, UV254 

nm, to provide1(2hloro-6-methox4-thyphenl)-N-(3R)-5,5-dimethloxoan-3-prido[34

d]pyridazin-4-amine (80 mg 56% yield) LCMS: RT=l.01min, t/z =399.0 [M1]I THNMR (300 

MHz, DMSO-do) 9.83 (s, 111) 8.84 (d, J= 5.5 Hz, 1H), 7.97 (d, J= 5.8 Hz, 1H), 7.12 - 7.01 (i, 

311), 5.00- 4.87 (in 111), 4.30 - 4.17 (m, 111) 3.87 - 3.70 (in, 1H), 3.64 (s, 311),2.44 (s, 311), 2.39 

2.26 (n 111), 206.- 1.91 (n, 1H), 1.37 (s, 311), 1.26 (s, 31-). Stereochemistry arbitrarily assigned.  

[06211 Suep 4. Into a 8mL vial were added 1-(2-chloro-6-methoxy-4-ethylphenyi)-N-[(3R)-5,5

diniethyloxoian-3-yl]pyrido[3,4-dpyridazin-4-aine (80 ng, 0.20 muol, 1 equiv), DMSO (1 

nL) and (ethylsulfanyl)sodium (168.69 ng, 2.01 nuol, 10 equiv) at room temperature.The resulting 

mixture was stirred for 2hat 120°C. The reaction was monitored by LCMS. The residue 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 unm, to 

providea crude product (70 mg, 90% purity), which was purified by Prep-HPLC with the following 

conditions (Column: Xselect CSH F-Phenyl OBD column, 19*250 mm, 5pm: Mobile Phase A: Water 

(0.05% trifluoroacetic acid), Mobile Phase B: acetonitrile; Flow rate: 20 mL/min; Gradient: 20% B to 

25% B in 8 in; Wave Length: 254 un; RT(min): 8 rmin; to provide Compound 26A* (25 ig, 25% 

yield). LCMS: RTI=108 minm, m/z= 385.0 [M+H IIH NIR (400 -1z, DMSO-d) 6 10.15 (s, III), 

10.02 (s, 1H), 9.03 (s, II), 7.29 (s, 1H) 6.98 (s, 1H), 6.84 (s, 1), 4.87 (d, J= 7.8 liz, 1-), 4.26 -

4.17 (in, 1), 3.91 (m, 21), 2.35 (s, 31H, 2.10 - 1.98 (n, 111), 1.38 (d, J= 2.5 Hz, 311), 1.26 (s, 31-).  

[06221 Step 5. Into a 8 mL vial was added Intermediate B* from Example 9 (80.0 rg, 0.29 nmol, I 

equiv), dioxane (0.5 nL)1, H20 (0.1 nL), 2-cloro-6-methoxy-4-methylphenylboronic acid (173 nig, 
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0.86 mmol, 3 equiv), Na 2CO3 (91.3 mg, 0.86 mmol, 3 equiv) and [I'

bis(diphenylphosphino)ferroceneldichloropalladirn(I), complex with dichloromethane (Pd(dppf)2Cl2 

CHI-2C) (63 mg, 0,09 mnol 0.3 equiv) at room temperature. The resulting mixture was stirred for 2 h 

at 60°C under nitrogen atmosphere. The reaction was monitored by LCIMS, The reaction was 

quenched with water (5mL) at room temperature. The rsulting mixture was extracted with ethyl 

acetate (EtOAc) (3 x 20imL).The coribined organic layerswere washed with brine (15 mL) and dried 

over anhydrous Na2SO 4 After filtration, the filtrate was concentrated under reduced pressure.The 

residue was purified by reversed-phase flash chromatography with the following conditions: column, 

C18 silica gel; mobile phase, acetonitrile in water. 15% to 40% gradient in 20 in; detector, UV 

220/254 un.'This resulted in 1-(2-chloro-6-methoxy-4-methvlphenyl)-N-[(3S)-5,5-dimethyloxolan-3

yl]pyrido[3,4-d]pyridazin--4-amine (40.4 mg, 26%yield). LCMS, ESI: RT=0.73 min, m/z =399.0 

[M+H;H NMR (300 MHz, DMSO-d) ) 9.84 (dJ = 1.0 Hz, H), 8.84 (d,J = 5.6 Hz, 1H), 8.00 (d, 

J= 5.9 Hz, 1H), 7.14 - 7.03 (in, 3H), 4.93 (q, J 6.9 Hz, 111), 4.32 - 413 (in, IH), 3.87 - 3,72 (m, 

lH), 3,64 (d,1 1,0 Hz, 3H), 2.44 (s, 3H),2.39 - 2.21 (m, lH),2,08 - 1.86 (m, IH), 1.36 (s, 3H), 

1.26 (s, 3H). Stereochemistry was arbitrarily assigned.  

[06231 Step 6. Into a 8mL vial wasadded -(2-chloro-6-methoxy-4-methvlphenyl)-N-[(3S)-5,5

dimethyloxolan-3i-ypyrido [3,4-djpyridazin-4-amine (80 mg, 0.20 mmol, I equiv), dimethyl 

formamide (DMF) ( mL) and (ethylsulfanyl)sodium (168.69 mg, 2.01 nmol 10 equiv) at room 

temperature. The resulting mixture was stirred for 2 h at 120°C, The reaction was monitored by 

LCMS. The resulting mixture was filtered, the filter cake was washed with DMF (4nmL). After 

filtration, the filtrate was concentrated under reduced pressure. The filtrate was purified by Prep

HPLC with the following conditions (2#SHIMADZU (HPLC-01)): Colunm, XBridge Prep Phenyl 

OBD Column, 19*250 mm, 5lim; mobile phase, water (10 mnmol/L NI-1 4HCO3) and acetonitrile (30% 

up to 40% in 10 min); Detector., UV 220/254 ni, to provide Compound 26B* (20 mg, 20% yield).  

LCMS, ESI: RT=0,85 min, m/z =385.0 [M+H]' H NMR (400 MHz, Methanol-14) 6 9.82 (s, 1H), 

8,93 (s, IH), 7.38 (d,.J = 5. Hz, IH), 6,97 (s, IH), 6.81 (sI, H), 4,97 (d,,) - 62 Hz, IH), 4.45 - 430 

(mI1H), 4.06 - 3.91 (m, IH), 2,52 - 2.43 (m, IH), 2.40 (s, 3H), 2,16 - 2.06 (m, 1H), 146 (d,,)= 2.4 

Hz, 3H), 1.36 (s, 3H).  

Example 12. Biological Activity of the Compounds of the Present Disclosure 

[0624] The biological activity of the compounds of the present disclosure was determinedutilizing 

the assay described herein.  

Human whole blood--- LRP3 

[06251 Heparin lithium coated tubes were used to collect blood from volunteers. Blood samples were 

distributed on 96 well plates using 90 per well. Priming was performed by adding 5 pl of LPS 

(026:B6; Sigma L-2654) at a final concentration of 1 g/ml for 4.5 hours in a humidified incubator 
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with 37 'C, 5 % C02. Thirty minutes prior to NLRP3 activation, 5 pl ofa 20X compound solution or 

vehicle (2% DMSO) was added to each welland plates were incubated on a shaker (450 rpm) in a 

humidified incubator with 37 °C, 5 % C02. Activation was then performed by adding 3.3 pl of a 3IX 

ATP solution per well. At the end of the30 minutes stimulation, the plates were centrifuged (800 g, 

10 min, room temperature) and the plasma from each well was frozenat -80 °C. IL- I3levels in the 

supernatant were analyzed using a mesoscale discovery assay (MSD K15iTUK) according to the 

manufacturers' instructions. Human whole blood was drawn from healthy volunteers after obtaining 

witten informed consent.  

Brain /evels (kp and kpua) - LRP3 

[06261 The in vivo total brain to plasma ratio was assessed in CDI 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-K2 as anticoagulant. Blood samples were centrifuged at 4000g for 5 

minutesat 4°C to obtain plasma, then immediately frozen and stored at -75+15°C prior to analysis.  

Animals were terminally anaesthetized with a rising concentration of C02 gas at about 1miinute. At 

selected timepoints, whole brains were removed from the skull, rinsed in cold PBS to remove blood., 

dried with clean gauze. then frozen in liquid nitrogen and kept at -75±15°C'before analysis. At the 

time of analysis, brain samples were homogenized with PBS by tissue weight (g) to PBS volume (mL) 

ratio 1:3. Plasma and brain drug levels were quantified by LCMSIMS on a AB Sciex Triple Quad 

5500+ instrument, after separation on a HALO 160A ES-C18, 217pmp21 x50mmn column.  

Quantitation was performed using a calibration curve prepared in blank plasma or blank brain 

homogenate.The software WinNonlin (PhoenixiM) was used for phaniacokinetic analysis from the 

concentrations versus time data, including the AUCI and AUCias. The Kp mtio (total brain 

concentration overtotalplasmaconcentration) wascalculatedas AU Crt,,/(AUC 1,pi).  

[06271 The unboundbrain exposure was assessed as Kpuu, which is the free brain/free plasma 

concentrationratio (Ci,/Cpi). The Cu r/Cui ratioswere obtainedfrom in vivototalbrainto plasma 

ratios (Crt,0 /C 1,i) by using in vitro determined Fubr and F5 pi.  

[06281 Plasma protein binding and brain homogenate protein binding were measured by equilibrium 

dialysis in a HTDialysis plate. The dialysis membranes were soaked in ultrapure water for 60 minutes 

to separate strips, then in 20% ethanol for 20 innutes, finally in dialysis buffer for 20 minutes. The 

dialysis set up was assembled according to the manufacturer's instruction. Each cell received 150 iL 

of plasma or brain homogenate spiked withI 1mM of compound, and dialyzed against an equal 

volume of dialysis buffer (PBS). The dialysis plate was sealed and incubated in a incubator at 37°C 

with 5% C02 at 100 rpm for 6 hours. At the end of incubation, compound concentration was 

measured in both chambers by LC-MS/MS on a Triple QuadTM 5500 from AB Inc after separation 

on a XSelect Hss T3 2.5g (2.1x30 mm) column. Free fraction (Fu) was calculated as (Peak Area Ratio 

buffer chamber / Peak Area Ratio plasma chamber).  
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[06291 Kpu was calculated as (AUCr, x xFu/(ACo xFupi).  

AcIviy cla 

10630] Table D assigns each compounda code for potency in the human whole blood (hWB) NLRP3 

Assay: A or B. According to the code, A represents an IC o value < 1 0 M; B represents an IC0 o 

value >1.0 pM.The corresponding raw activity data is also included.  

[06311 The below table also assigns eachcompound a code forkp and kpu,u values: A orB.  

According to 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 drug levels over 24h (AUC) in mice dosed at 20 mpk PO, 

and dividing by plasma AUC. The kpu,u was then calculated upon correcting this kp value with 

mouse plasma protein binding and mouse brain homogenates binding. A Kpu,u value >0.3 is brain 

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 included.  

Table D. Activity ata 
Cmlp. # hWB Iso IhWB ICso kp kp) kpuu kpI3,E 

1*_A___0 A 090 A 0.31 
1B* B 1.8 N.D N.D. ND. N.D 

2A 0.16 B 0.24 A 2.2 
A 0.19 A 0.58 A 2.2 

3B* B II N.D, N). ND. NXD 
4 A 0.66 A 0.1 A 0.89 

4B* B 1.7 N D. N.D. N.D N D 
5 A 0.22 A 0.44 A 0.94 

5B A 0.21 N.D, N.D. ND. N.D 
6 A 0.43 A 0.66 A 2.3 

6B* B 1.26 N D. ND. N.D. N.D.  
9* A 0.26 A 0,40 A 0.63 

9B* A 0.061 B 0.24 A 0.52 
10* B 1.4 A 0.35 A 0.1 

10B* B 7.9 N.D. N.D. N.D. N.D 
11* B 1.4 A 0.96 A 1.3 

11B* B 10 ND. ND, N.D ND 
12* A 0.82 A 0.33 A 1.3 

12B* B 32 N.D N.D. NJ) N.D 
13* A 0.22 A 0.60 A 0 

13 B* B 9.8 N D. N.D. N.D. N.D.  
14* A 0.51 A 0.64 A 033 

14B* B 3.6 N.D, N.D. ND. N.D.  
15* B 1.2 A 0.83 A 2.2 

15B* B 18 N D. ND. N.D. N.D.  
16* B 18 A 0.48 A 0.59 

16B*   B 12 N.D. N.D. N.D. N.D.  
17* A 0.33 069 A 1.9 

17B* B 2.4 N.D. N.D. N.D. N.D.  
18A*   B I 1 A 0.73 A 0.30 
18* A 0.89 A 0.68 A 047 

18C* B 1.2 N D. ND. N.D. N.D.  
18D*   B 6.2 N.D. N.D. NJ) N.D 
19* B 1.4 A 1.4 A 0.81 

19B* B 1.2 N D. N.D. N.D. N D.  
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TableB.AtityData 
Cmp.4 #WE)i hWB II(: WB J ,so kkp kpu kpuu 

20* A 0.89 A 0.61 A 0.46 
20B* B 3.4 ND. ND. N.D. ND.  
21* A 0.46 A 0,30 A 0.76 

21B* B 2.3 N.D N.D. ND N.D 
22* A 0.9.6 A 11 A 034 

22B* B 5.9 N.D. N. D. N.D. N.D.  
23* A 02 B 0,24 A 0.33 

23B* N.D. N.D. B 0.28 B 0.09 
24* A 0.33 B 0.05 N.D N D 

24B* ND N.D N.D N.D. ND ND 
25A* A 0.58 A 1.1 B I 
25B* A 0.85 N ). N D N.D ND.  
25C* B 1.4 A 0.65 B 0.099 
25D* B 12 A 1.0 B 0.20 
26* A 0.90 B 0.10 B 0.17 

26B* B 1.3 N ). N D. N.D N D.  
7* 

Comparative A 0.80 B 0.13 B 0 15 
Example I 

8 
Comparative A 0.20 B 0.18 B 0.11 

-Exampl2 

Comparative Examples 

[06321 The compounds described in the present disclosure are useful for the treatment of NLR3 

proteins -mediated diseasesand/or disorders and are structurally related to compounds previously 

disclosed in US Patent Application No, 17/528,928 as inhibitors of the same NLRP3 proteins. The 

brain levels of these active pharmaceutical ingredients, however, were unexpected, 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 constitutes a novel invention.  

[06331 Furthermore. as shown in the above Table D, it is not obvious that inhibitors of NLPR3 

proteins described in USApplication No. 17/528,928 exhibit this unpredicted activity.The selected 

NLPR3 inhibitors of the instant disclosure were found to exhibit more potent brain-penetrant 

properties in a head-to-head comparison with compounds of the USSN 17/528,928 application similar 

in NLPR3 inhibitory activity 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 present disclosure exhibit unexpected "A" 

brain levels compared to Compound 7* (Comparative Example 1, Compound 89 of USSN 

17/528,928) and Compound 8 (Comparative Example 2, Compound 96 of USSN 17/528,928), each 

of which exhibit "B" brain levels andare not brain penetrant, thereby making the compounds of the 

instantapplication more available to treatment of NLPR3-mediated CNS diseases.  

[0634] It has also been further discovered that the solubility of compounds of Formula (I) may be 

improvedbyreplacingan Rhalogen moiety, suchas a chlioro group, with an C1-C 6 alky or C-C6 

alkoxy group (wherein alkyl or al- is independently substituted with 0, 1, 2, or 3 halogen atoms) 

wile still maintaining a Kpu,u of greater than 0.3. See, eg. 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 17/528,928) having a chloro R moiety, to Compounds 9*, 9B*, and 5: both 

Compound 9* and Compound 9B* result in a 7-fold increase in solubility moving from a chloro R.  

moiety to an -OCHF2 Rmoiety; Compound 5 results in a 27-fold increase in sohibility moving front 

a chlioro R3 moiety to an -CH; R3 moiety; and each of which maintains good brain penetrance.  

Incorporating a non-hydrogen groupmeta to the R3 moiety of Compound 5, such as with Compound 

21* (meta-fluoro moiety), Compound 26* (meta-chloro moiety), and Compound 24* (meta-CH3 

group) results in a further increase in solubility compare Compound 21* (a 37-fold increase), 

Compound 26* (a 42-fold increase), and Compound 24* (a 43-fold increase) to Comparative 

Example 3. Compounds which are not brain penetrant but with improved properties., such as 

solubility, may be useful in the treatment of systemic (non-CNS) NLPR3-mediated diseases.  

Table E.  

Compound kp kpuu Solubility (PBS, pH 7.4) uM 

H 
N N 

N OH 

SA (04) A (0.43) PBS (p117.4): 6.7 uM 
(R)-5';-chloro-2-(4-(55 

dimethxyltetrahydrofuran-3
yl)amino)pyrido[3,4-dpyridazin-l

)lflkeol 
Comparative Example 3 

(Cmp105 of USSN 1,17528,928) 
H 
N N 

:: -N" OH 

B(0,24 A(052) PBS (pH 7.4): 45 uM 
7-fold incmase) 

OCHF 2 
Compound 9 B 
H 
N N 

'N OH 

A (0.40) A (0 63) PBS (pH 7.4): 45 uM 
(7-fold increase) 

NOCHF, 

Compound9* 
H 
N N 

N NeN OH 

bI A (0.44) A(0.94) PBS (pH 7.4): 180 uM 
(27-fold increase) 

Compound 5 
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Table E.  

Compound kp kpu,u Solubility (PBS, pH 7.4)tM 

H 
N N 

N OH 

B (0.30) A (0.76) PBS(pH7.4):250uM 
(37-fold increase) 

F 
Compound 21* 

H 
N N 

N OH 

B (0.10) B (0.17) PBS (pH 7.4): 280 uNM 
(42-fold increase) 

cl 
Compound 26* 

H 
N N 

N NN OH 

-B(005) ND PBS (p7.4): 290 uM 
(43-fold increase) 

Compound 24* 

EQUIVALENTS 

[0635J The details of one or more embodiments of the disclosure are set forth in the accompanying 

description above. Although any methods and materials similar or equivalent to 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 ofthe disclosure will be 

apparent from the description and from the claims. In the specification and the appended claims, the 

singular forms include plural referents unless the context clearly dictates otherwise. Unless defined 

otherwise, all technical and scientific terms used herein have the same meaning as commonly 

understood by one of ordinary skill in the art to which this disclosure belongs. All patents and 

publications cited in this specification are incorporatedby reference.  

[0636] The foregoing description has been presented only forthe purposes of illustration and is not 

intendedto limit the disclosure tothe precise form disclosed, butby the claims appended hereto, 
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CLAIMS 

What is claimed: 

1, A compound of Formula (I): 

H 
N N 

1 YN OR4 

RA(1), 

or a phariaceutically acceptable salt, solvate clathrate hydrate, stereoisomer, tautomer, isotopically 

labeled compound, or prodrug thereof, wherein: 

A is a 5- to 8-membered monocyclicheteroccoalkyl, wherein the heterocycloalkli 

comprises at least one 0 ring atom; 

R' is halogen, C-C alkyl, or CriCalkoxy; 

R2 is halogen or CC alkyl; 

orR' and R2 toetherwiththeatomsto which they are attached, form a3- to 4-membered 

carbocyclic ring; 

R3 is -OH, halogen, C-C6 alkyl, or C-C6 alkoxy; 

X is H, -OH, halogen, -NH2, -NH(C-Ce alkyl), -N(C-C 6 alkyl)2, or C-C6 alkyl; and 

R4 is H, C-C 6 alkyl, or -C(O)(CI-C alkyl); and 

p is 0 or 1, 

wherein each instance of alkyl, ailk-, or carbocyclic is independently substituted with 0, 1, 2, or 

3 halogen atoms, and 

R2' 

when R 3 is Cl, then is not 

2. Thcompoundofclaimor a pharmaceutically acceptable salt, solvate, clathrate, 

hydrate, stereoisomer, tautomer, isotopically labeled compound, or prodrug thereof, wherein 

A is a 5-membered monocyclic heterocycloalkl comprising one 0 ring atom.  

3. The compound of claim or claim 2, or a phannacutically acceptable salt. solvate.  

clathrate, hydrate, stereoisomer, tautomer, isotopically labeled compound, or prodrug thereof, 

wherein A is a 6-membered monocyclic heterocycloalkyl comprising one 0 ring atom.  

4. The compound ofany one of claims 1-3, or a pharmaceutically acceptable salt, 
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solvate, clathrate, hydrate. stereoisomer, tautomer, isotopically labeled compound, or prodrug 

thereof, wherein p is 1.  

5. The compound of any one of claims 1-4, or a pharmacutically acceptable salt, 

solvate, lathrate, hydrate, stereoisomer, tautomer, isotopically labeled compound, or prodrug 

thereof, wherein p is 1; R 'is C1-C6 alkyl or C-C alkoxy; and R2 is C1-Calkyl 

6. The compound of any one of claims 1-5, or a phanaceutically acceptable salt, 

solvate, clathrate, hydrate, stereoisomer, tautomer, isotopically labeled compound, or prodrug 

thereof, wherein R` is not halogen.  

7. The compound of any one of claims 1-6, or a pharmaceutically acceptable salt, 

solvatec elathrate, hydrate, stercoisomer, tautomer, isotopically labeled compound, or prodrug 

thereof, wherein R3 is C1-C6 aky ior C-C6 alkoxy.  

8. The compound of any one of claims 1-5, or a pharmaceutically acceptable salt, 

solvate, clathrate, hydrate, stereoisomer, tautomer, isotopically labeled compound, or prodrug 

thereof, wherein R? is Cl, methyl, -CF3 , -CHF2, or -OCHF2.  

9. The compound of any one of claims 1-8, or a pharmaceutically acceptable salt, 

solvate, clathrate, hydrate, stereoisomer, tautomer, isotopically labeled compound, or prodrug 

thereof, wherein R4 is H.  

10. The compound of any one of claims 1-9 or a phannaceutically acceptable salt, solvate, 

clathrate, hydrate, stereoisomer, tautomer, isotopically labeled compound, or prodrug thereof, wherein 

X is H or F.  

I. The compound of any one of the preceding claims, wherein the compound is of Fonnula (1-a) 

or (1-b): 

R2 H R2  H 
R .N N 3 N N 

'~OR' 

(1-a), or (I-b), 

or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, steroisomer, tautoner, 
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isotopically labeled compound, or prodrug thereof.  

12 The compound of any one of the preceding claims, wherein the compound is of Formula (1

a),(IIb,(II),(1-d), (Ik-e), or (1-): 

R2  H R2  H 
N N ,LN N 

R1 N OR" R R3 
x 

3 R3 

R2  H R2  H 
%N NS N N R 

R1  N N OR4 R   A N OR 4 

R3  R3 
(Ik-e), or (II-), 

or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, stereoisomer, tautomer, 

isotopically labeled compound, or prodrug thereof.  

13, The compound of any one of the preceding claims, wherein the compound is of Formula (III

a), (III-b), or (lik-c): 

H H 

R N Na N OR4 \R N NN OR4 
R1 R-( Ri-[ n R.  

- (I b), or 

H 
R2 N N 

*N OR4 

R1 M~ 
-X 

R3 
(lIII-), 

or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, steroisomer, tautoner, 

isotopically labeled compound, or prodrug thereof wherein: 

m is an integer from 0 to 2; and 

n is an integer from I to2.  
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14. The compound of any one of the preceding claims wherein the compound is of Fonnula (I

d), (IIeor (III-f): 

R R2) H H 
N N OR4  (R2 N NeN OR 4 

41R3IR 1  RJ _x

(I-d), (III-e), or 

m H 
N N N OR" 

R1 RI
R3 

(III-f), 

or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, stereoisomer, tautomer, 

isotopically labeled compound, or prodrug thereof, wherein: 

r is an integer from 0 to 2; and 

n is an integer from I to 2.  

15. The compound of any one of the preceding claims, wherein the compound is of Formula (I

a),(WV-b),or (IV-e): 

H H 
R2  N N R 
RN OR 4  R 2  N N3N OR4 

R 1>- ~R 
I-x -x 

(IV-a), ([V-b), or 

H 
R2  y'N N N OR 4 

NRR 

R R3 

or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, steroisomer, tautomer, 

isotopicaly labeled compound, or prodrug thereof.  

16. The compound of any one of the preceding claims, wherein the compound is of Formula (I

al), (TV-bl), or (TV-c): 
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H H 
N N N N N N N.OR 4  N NN OR 4 

_x 
R3 R3 

R (IV-al), R(I-b1), or 

H 
%N N, N NN OR4 

-x 

R3(IV-cl), 

or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, stereoisomer, tautomer, 

isotopically labeled compound, or prodrug thereof.  

17 The compound of any one of claims 1-13, wherein the compound is of Formula (V-a), (V-b), 

(V-c), (V-a'), (V-b'), or (V7-C'): 

R2  H R2  H 
N N N 4  

N OR" 
F1 *N Or4 RN OR' 

RlNr RN I i 
x x 

R3 R3 (-) 

R2  H R2  H 
I   N N N OR\ N N 

R R3, Ri R',N O 

(V-c), (V-a'), 

R2  H R2  H 

1 _< N NN OH 1 NN N OH 

-6 K 
NRR 3 R 

(V-b') or (V-c'), 

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-c), (VI-d), (VI-e), (VI-f), (VI-g), or (VI-h): 
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H H 
N4 N N'N OR 4 

R"(VI-a), RI(VI-b), 

H H 
N N N OR4  o   N N N OR4 

(V-c, VId) 

Hx H (VI-e),(VI-f), 

H H 
N N N OR 4  N N :N OR 4 

R3 3 

N N -N OR4  X N N N OR4 

(VI-g), or 
(VI-h), 

or a. pharmaceutically acceptable salt, solvate, clathrate, hydrate, stereoisomer, tautomner, 

isotopically labeled compound, or prodrug thereof.  

19. The compo und of claim 1 of the fonnula: 

HN H 

H 

N N 

' N OH 
5-chloro-2-(4-((,-dimethyltetrhydro-H-yr-yl)a ino)pyrido[3,4-dpyidazi 

1-yl)phnhol; 
H 

N NIN O 

4A 

NCI 

5-chloro2 -(4-((.3diitnehhetrhdro~-pyraii)a4ino)pri.3.4-dlpiidazin

I YI)pheno; 
H 
N N 

4A 
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5-chloro-2-(4-((2,2-dine~hit-traydro-2H-pyan-vi)amiino)pyrid.2 ,4-dIpy7ridazin
I-YI)Plienol] 
H 
N NN OH 

N 
N 

2-(4.((5,5-diinetiittiv dro-fturant-3,-)aniinio)pv rido[3.4-djpv ridazini-l-yl)-5

N N 

9A l 

5-(ditltuoror)neth-oxy)>2-(4.-((5,5-imetvtetravdofiran-3-1),:niinoprido['3.4
di pyridazin-I -vl)phenoI; 

H N O 

inethlphenol; 
H 
N N 

'N O'H 

IIAI 
CF2.  

2-4(22dnekl~trivr-[-yai4N ~tiit~~rd[3,4-dlpyridazin-1 )-5
(trillno roruetlwlyhel;C1 

H 
N DH 

12AJF 

(-(4-((5,,5-dirneth-yltetrahl-ydr-ofuiant-3-vI atniino)pyuido3,4-dlpyridazin-- I)-2
fluoro-3-nietiwiphenoh, 

K 
H 
-N N .q 0H 

13A 

2-(4-((3.3-diniethvitetrahkviro-211-pyrani-4-v1I)aniiin-o)l~yricio[:3,4-djlpyridazin-I-y)-5
imetkyiphenoi; 

H 
N N 

'N OH 

14AI 

2-(4-((2,2-dirnetiw~ltetraiw~dro-2H-pyrain-4-yI)am-inio)pIT-d[34dp iiaii--vi-5
Imetilyiphertol; 
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H 
N N 

KIN OH 

15AC 

2-(4-((3,3-dimrethyltetrahydro-2H-pyran-4-yi)amnino)pyrido[3,4-djpyridazin-1-y)-5
(trifluoromethyi)phienoi; 

H 
N N'I N N OH 

16A 
CF 2H 

5-(difluoromnethyl)-2-(4-((2,2-dimnetlItetraiydro-2H-pyran-4-yl)amino)py rido[3.4
djpyridazin-I-yi)phenoi; 

'H 
N N 

NeN OH 

17A CF2H 
5-(difluoronethli)-2-(4-((3,3-dimethvltetrahvdro-2H-pyran-4-yI)aniino)pyrido[3.4

d]pyridlazin-i-yI)phenol; 
H 
N N 

- N OH 

18BCI 

5-chloro-2-(4-((3-methyitetrahydro-2H-pyran-4-yl)amino)pyido[3,4-d]pyridazin-I
yi)phenol; 

H 
N NzN OH 

19A 
CF, 

2-(4-((4-oxaspiro[2.4]heptan-6-y)amino)pyrido[3,4-d]pyridazin-I-y)-5
(trifluorometihylpInol; 

H 

O 'N N"N OH 

20A C | 
NJ, CF2H 

5-(difluoronethvl)-2-(4-((6,6-dimethyltetrahydro-2H-pyran-3-yl)amino)pyrido[3,4
d]pyridazin-i-yI)phenol; 

H 
N N 

21A 

FA 

2,-(4-((5,5-dimtethyltetmhydrofurani-3-yl )amiinto)pyrido[3,4-d]pyridazini-1-yl)-3
fluoro-5-miethylphenol; 
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H 
N N 

Y 'N OH 

22A CF3 

2-(4-((2,2-dimethyitetmhydrofuran-3-l)amino)pyrido[3,4-djpyridazin-1-yi)-5
(trifluoromethyi)pheno; 

or a pharmaceutically acceptable salt or isotopically labeled compound thereof.  

20. The compound of claim I being: 

H 

N N OH 

1* C: 

t-5-chioro-2-(4-((4,4-dimethyltetrahydrofuran-3-vl)amino)pyrido[3,4-d]pyridazin-1

yl)phenol; 
H 
N N N O 

O OH 
1B 

CI 
(S)-5-chloro-2-(4-(4,4-dimethyitetrahydrofuran-3-yl)amino)pyrido[3,4-dpridzin

1-yl)phenol; 
H 
N N 

*N OH 

3B* 

C I 
(R)-5-chloro-2-(4-((3,3-dimethvltetmhvdro-2H-pyran-4-yi)amino)pyrido[3,4

d]pyidazin-I-yl)phenol; 
H 
N N 

N N OH 

CI 
(S)-5-chloro-2-(4-((3.3-dimethvItetrahvdro-2H-pyran-4-yl)amino)pyrido[3,4

djpyridazin-I-yi)phenoi; 
H 
N NzN OH 

4* 
C1 

(S)-5-chloro-2-(4-((2.,2-dimethyltetrahydro-2H-pyran-4-vl)amino)pyrido[3,4
d]pyridazin- I-yl)phlenol; 
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H 

N' NN OH 

4B* C 

(R)-5-chloro-2-(4-((2,2-diniethvltetihvdro-21-pyran-4-yl)amino)pyrido[3,4
d]pyridazin-1-yI)phenol 

H 
N N N N-N OH 

(R)-2-(4-((5,5-dinethyltetrahydrofuran-3-yl)anino)pyrido[3.4-d]pyridazin-i-yi)-5
methylphenol; 

H 
N NO OH 

5B U |i AN 

(S)-2-(4-((5,5-dimethyltetraiydrofuran-3-yl)aniino)pyrido[3,4-d]pyridazin-1-y)-5
methylphenol; 

H 

N N OH NOOH 
O

9B* 
OCHF2 

(R)-5-(difluoromethoxy)-2-(4-((5,5-dinethyltetrahydrofuran-3-i)aniino)pyrido[3,4
d]pyridazin-1-yi)phenol; 

H 

N N OH 

9* 
9* K47OCHF2 

(S)-5-(difluoronmthoxy)-2-(4-((55dieohyltetrahydrofuran-3-yl)amnino)pyrido[3,4
djpyridazin-1-yl)phenol; 

H 

ONN OH 

10*I 

(S)-2-(4-((6,6-dimetlwtetraiydro-2H-pyran-3-y)amino)pyrido[3,4-d]pyridazin-I
yl)-5-methylphenol; 

H 

O"IN NON OH 

10B* 

(R)-2-(4-((6,6-dimethyltetrahydro-2H-pyr r ido[3,4-d]pyridazin-1
yl)-5-methylphenol; 
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H 
N N 

11* CF3 

(S)-2-(4-((2,2-dimyethy ltetrahy dr-o-2H-pyranir-4-yl)ainoi-)pyrido[3,4-d]py ridaizini-1

H N OH 

11B* 

0CF3 

(R)-2-(4-((2,2-diimethyltetrahydro-2H-pran-4-yl)aiino)pyrido[3,4-d]pyridazin-1
yl)-5-(trifluoromethl)phenol; 

H 

N N OH 

12* 

(R)-6-(4-((5,5-dinethyltetrahydrofuran-3-y1)antno)pyrido[3,4-d]pyridazin-1-yl)-2
fluoro-3-romethylphenol; 

H 
N .N N OH 

12B*F 

(S)-6-(4-((5,5-dimethytetrahydrofuran-3-y1)amino)pyrido[3,4-dpyridazin-1-yi)-2
fluoro-3-methylphenol 

H 
N NeN O 

13B* 

(R)-2-(4-((3,3-dimethiyltetrahydro-2H-pan-4-yl)amino)pyrido[34-d]pyridazin-I
yl)-5-methylphenol; 

H 

N N 

N OH 

14B* 

(R)-2-(4-((3,3-dimethyltetrahydro-2H-pyran-4-y)anino)pyrido[3,4-d]pyridazin-1
y) -5-methylphenol; 

H 
N0 N 

yi) -5 -meth~y Ipheniol; 
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H 
N N ~N OH 

14* 

(S)-2-(4-((2,2-dinethvltetrahvdro-2H-pyra-4-vl)amino)pyrido[3,4-dpyridazin-1

yl)--ethlylphenlol;, 
H 
NN 
N IN OH 

15* 

CF3 

(S)-2-(4-((3,3-dimethyltetrahydro-2H-pyran-4-vl)anino)pyiido[3,4-d]pyridazin-1
yl)-5 -(trifluoronethyl)phenol 

H / N N 
% N OH 

15B* C N 

(R)-2-(4-((3,3-diiethyitetrhydro-2H-pyran-4-vi)amnino)pyrido[3,4-d]pyridazin-1
yl)-5-(triflluoronetli)pienoi; 

H 
N N 

-'N OH 

16B* i | 

CF H 

(R)5-(difluoromethyl-2-(4-((2,2-dimethyterahdro-2-pran-4
yl)amino)pyrido[3,4-d]pyridazin-1-yi)plienoil; 

H 
N NN OH 

16* R : I 
CF2H 

(S)-5-(difluoromethy)-2-(4-((2,2-dimetlhyltetrahydro-2H--pyran-4
yl)amino)pyrido[3.4-d]pyridazin-I-vl)phenol; 

N N 
*N OH 

17* i || 

CF2H' 

(S)-5-(difluoromethyl)-2-(4-((3,3dimetihyltetraihydro-2H-pyran-4
yl)anino)pyrido[3,4-dpyridazin-1-y)phenol; 

H 

N NN OH 

17B* 

UCF2H 

(R)5-(difluoromethyl)-2-(4-((3,3-dimethyii tetrahyvdr-21H-pyran-4
yl)amino)pyrido[3,4-d]pyridazin-1-yi)plienoil; 
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H 

N OH 

18A* 

5-chloro-2-(4-(((3SR)-3-iethltetrahdio-2H-pyran-4-yl)amino)pyrido[3,4
d]pyiidazin-I-yl)phenol; 

H 
N N 

18* CIK 

5-ciloro-2-(4-(((3R,4R)-3-mnethyltetdhydro-2-1-pyran-4-yl)amino)pyrido[3,4
djpyridazin-1-yl)pheno; 

-H 

N N 
Z- N OH 

18C* 

C 

5-chloro-2-(4-(((3R,4S)-3-methyltetrahydro-2H-pyran-4-yl)anino)pyrido[3,4

d]pyr1idazin-l)-y])phenol; 
H 
N N 

IN OH 

8D*CI 

5-chloro-2-(4-(((3S,4S)-3-nethlitetrahydro-2H-pyran-4-yl)amnino)pyrido[3,4
d]pyridazin-1-yl)phenol; 

H 
N N 

L. IN OH! 

19B*CF 

(S)-2-(4-((4-oxaspiro[2.4]heptan-6-yl)amino)pyrido[3,4-dpyridazin-1-y)-5
(trifluoromethvl)phenol; 

H 
N N I N OH-i 

19* 
CF3 

(R)-2-(4-((4-oxaspiro[24]heptan-6-yl)amino)pyrido[3,4-djpyridazin-1-yl)-5
(trifluoronmethyi)pheno; 

H 
N N 

0 '~ H 

20B* CF2H 
CF2H' 

(R)-5-(difiuoromnethyl)-2-(4-((6,6-diniethyltetrahydro-2H-pyran-3
yl)amino)pyrido[3,4-d]pyridazin-1-yl)phenol; 
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H 
N N 

CF2H 

(S)-5-(difluoromehy-2-(4-((6,6-dimethyitethdro-2H-pyran-3
yl)amino)pyrido[3,4-dpyridazin-1-yli)pheno; 

H 
N N 

21* 

2-(4-(((R)-5.5-dinethyltetrahydrofuran-3-vl)amino)pyrido[3,4-djpyridazin-1-yl)-3
fluoro-5- metyIphenol; 

H 
~N N 

N OH 

2B* 

2-(4-(((S)-5,5-dimethvltetrahvdrofuran-3-yi)amino)pyrido[3,4-d]pyridazin-1-yi)-3
fluoro-5-methylphenol; 

H 
N N 

~N OH 

2BCF 

(S)-2-(4-((2,2-dimethylerahy drofuran-3-yi)amino)pyrido[3,4-d]pyridazin--yl1)-5
(trifluoromethyi)phenoi; 

H 
N N 

KN N OH 

22* 
2C F 3 

(R)-2-(4-((2,2-dinethyltetrahydrofuran-3-yl)amino)pyrido[3,4-dpyridazin-I-yl)- 5

(trifluoromethyb)phenoi; 
or a pharmaceutically acceptable salt or isotopically labeled compound thereof 

21. A compound of the formula: 

H 
-k N NeN OH 

5-(difluoromethyl)-2-(4-((2-(meithoxy-d3)-2-methipropyl)anitno)pyido[3,4
d]pyridazin-I-yl)phenol; 
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N ~ NN 
N O7 N OH 

6A Cq.  

CF3 

2-(4-(((4-methylorpllolin-2-yl)methyl)aino)pyrido[3,4-dpyridazin-1-yl)-5
(trifluoromethyl)phenol; 

or a pharmaceutically acceptable saltor isotopically labeled compound thereof.  

22. The compound of claim I of the formula: 

N N OH 

24* 

2-(4-(((R)-5.5-dinethyketrahydrofuran-3-yl)amiino)pyrido[3,4
d]pyridazin-I -yl)-35-dinethylphenol; 

H 

N- NN OH 
-AI 

24B* 

2-(4-(((S)-5,5-dimethyltetrahydrofuran-3-yl)amnino)pyrido[3,4
d]pyridazin-1-yl)-3,5-dimethliphenol; 

H 

N N N 
, 

N NN OH 

25A*   -1 

5-chloro-2-(4-(((2R,4R)-2-methyltetrahydro-2H-pyran-4
yl)amino)pyrido[34-d]pyridazin-I-yl)phenol; 

H 

N N'N OH 

25B* N1 

5-chloro-2-(4-(((2S,4S)-2-methyltetrahydro-2H-pyran-4
yl)amino)pyrido[3.4-d]pyridazin-I-yl)phenol; 

H 
N .NON OH 

25C* cl 

5-cihlo ro-2-(4-(((2S,4R)-2-metlwItetraydro-21Hi-pyran-4
yl)amino)pyrido[3,4-d]pyridazin-I-yl)phenol; 
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H 
i, , N N-N OH 

25D* C1 
5-chloro-2-(4-(((2R,4S)-2-nethiltetrahdr-2H-pyran-4

yl)amino)pyrido[3,4-d]pyridazin-i-yl)phenol; 

H 
N N 

N-N OH 

26* 
CI

3-cihloro-2-(4-(((R)-5,5-dimethyitetrahydrofuran-3-yi)amino)pyrido[3,4
d]pyridazin-I-yl)-5-methvlphenol; 

H 
N N 

" N OH 

26B* I 
NC1 

3-chloro-2-(4-(((S)-5,5-diinetltetrahvdrofuran-3-yl)aniino)pyrido[3.4
d]pyridazin-1-yl)-5-methiviphenol; 

or a pharmaceutically acceptable salt or isotopically labeled compound thereof.  

H 
N N 

- N OH 

"-J K- , 
23. Tle compound of claim 1, wherein the compound is not . or a 

pharnaceutically acceptable salt, solvat., clathrate, hydrate, stereoisomer, tautomer, isotopicailly 

labeled compound, or prodrug thereof.  

24. The compound of claim 1, wherein the compound is not: 

N N 
N OH 

C A 

5-cldoro-2-(4-((4,4-dimethytetrahydrofuran-3-yl)amino)pyrido[3.,4-d]pyridazin
1-yllphenol; 

H 
N N 

3k A 0 K-N OH 

C1 
5-chloro-2-(4-((3,3-dimethyltetrahydro-2H-pyran-4-ylaImino)pyrido[3,4
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d]pyridazin-1-yl)phenol; 
H 
N N N OH 

4A CI 

5-chloro-2-(4-((22-dietltetrahydro-2-pyran-4-yli)amino)prido[3,4
djpyridazin-1-yl)phenol; or 

H 
N N 

N N OH 

5A 

2-(4-((5,5-dinethyltetrahydrofuran-3-vl)amino)pyrido[3,4-d]pyridazin-I-yi)-5
methylphenol, 

or a pharmaceutically acceptable saltor isotopically labeled compound thereof.  

25. Tle compound ofany 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 hasa Kpiu, 

greater than 0.3 toabout 10.  

27. A pharmaceutical composition comprising the compound of any one of claims 1-26, or a 

pharuaceutically acceptable salt, solvate, clathrate, hydrate, steroisomer, tautomer, isotopicaill 

labeled compound, or prodrug thereof, and one or more pharmaceutically acceptable carriers.  

28. A method of modulating NLRP3, the method comprising administering to the subject a 

compound of any one of claims 1-26, or a phamaceutically acceptable salt, solvate, clathrate, hydrate, 

stereoisomer, tautomer, isotopically labeled compound, or prodrug thereof, or a pharmaceutical 

composition of claim 27.  

29. A method of treating or preventing a disease or disorder, the method comprising 

administering to the subject a compound of any one of claims 1-26, or a phamacentically acceptable 

salt, solvate, clathrate, hydrate, stercoisomer, tautomer, isotopically labeled compound, or prodrug 

thereof, ora pharmaceutical composition of claim 27 

30, The compound of any one of claims 1-26, or a pharmaceutically acceptable salt, solvate, 

clathrate, hydrate, stereoisomer, tautomer, isotopically labeled compound, or prodrug thereof, or a 

pharmaceutical composition of claim 27, for use in treating or preventinga disease or disorder.  
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31. Use of the compound of any one of claims 1-26, or a pharmacutically acceptable salt, 

soivate, clathrate, hydrate, stemoisomer, tautomer, isotopically labeled compound, or prodrug thereof, 

in the manufacture of a medicament, for the treatment or prevention of a disease or disorder.  

32. Use of the compound of any one of claims 1-26, or a pharmacutically acceptable salt, 

soivate, clathrate, hydrate, stereoisomer, tautomer, isotopically labeled compound, or prodrug thereof, 

for the treatment or prevention of a disease or disorder.  

33. The method, compound, 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 is a human.  

35. The method, compound, or use of any one of claims 29-34, wherein the disease or disorder is 

inflammation, anauto-immune disease, a cancer,an infection, a disease or disorder of the central 

nervous system, a metabolic disease, a cardiovascular disease, a respiratory disease, a kidney disease, 

a liver disease, an ocular disease, a skin disease, a lymphatic disease, a rheumatic disease, a 

psychological disease, graft versus host disease, allodynia, or an NLRP3-related disease.  

36' The method, compound, or use of claim 35, wherein the disease or disorder of the central 

nervous system is Parkinson's disease, Alzheiner's disease, traumatic brain injury, spinal cord injur, 

amyotrophic lateral sclerosis, or multiple sclerosis.  

37. The method. compound, or use of'claini 35, wherein the kidney disease is an acute kidney 

disease, a chronic kidney disease, or a rare kidney disease.  

8. The method, compound, or use of claim 35, wherein the skin disease is psoriasis, hidradenitis 

suppurativa (HS), or atopic dermatitis.  

39. The method, compound, or use of claim 35, wherein the rheumatic disease is 

dennatomyositis, Still's disease, or juvenile idiopathic arthritis.  

40. The method, compound, or use of claim 35, wherein the NL.RP3-related disease is in a subject 

that has been determined to carry a germline or somatic non-silent mutation in NLRP3.  

41. The method, compound, or use of claim 40, wherein the NLRP3-related disease is in a subject 

that has been determined to carry a germline or somatic non-silent mutation in NLR33 is cryopyrin
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associated autoinflamrnmator syndrome.  

42. The method, compound, or use of claim 41, wherein the crvopyrin-associated 

autoinflammatorv syndrome is familial cold autoinflammatory syndrome, Muckle-Wells syndrome, or 

neonatal onset multisystem inflammatory disease.  
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