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THYROID HORMONE RECEPTOR BETA AGONIST COMPOUNDS 

CROSS-REFERENCETO RELATED APPLICATIONS 

[00011 This application claims priority to U.S. Provisional Application No. 62/722,312, filed 

August 24, 2018, and U.S. Provisional Application No. 62/867,117, filed June 26, 2019, the 

disclosures of each of which are hereby incorporated by reference in their entireties forall 

purposes.  

FIELD OF THE INVENTION 

[00021 This invention relates to compounds, preferably thyroid hormone receptor beta (THR 

beta) agonist compounds, compositions thereof, and methods of their preparation, and methods 

ofagonizingTHR beta and methods for treating disorders mediated byTHR beta.  

STATEOFTHEART 

[00031 The beneficial effects arising from treating hyperthyroid or hypothyroid patients with 

T3/T4 endogenous ligands or early analogs of these endogenous ligands have been described in 

the literature (Richardson Hill Jr., S. et al.J. Clin. Invest 1960,39, 523-533). These early 

studies, as well as similar follow-up studies, established the heart as a major organ for the 

manifestation of side effects of both hyperthyroidism and hypothyroidism (Klein, 1. et al.  

Circulation, 2007, 1725-1735). In particular, tachycardia, hypertrophism, atrial dysrhythmias, 

and atrial fibrillation are serious concerns. In addition, increased bone turn-over leading to 

decreased bone mineral density has also been noted. Negative effects at both sites, heart and 

bone, have been linked to the agonism of the THR alpha isoform, whereas the beneficial effects 

ofTHR agonism in the liver are largely linked to the THR beta isoform (Sinha, R. A. et al. Nat.  

Rev. Endocrinology 2018, 14, 259-269).  

[00041 Diseases or disorders associated with THR beta include non-alcoholic steatohepatitis 

(NASH), non-alcoholic fatty liver disease (NAFLD), metabolic syndrome, dysipidemia, 

hypertriglyceridemia, and hypercholesterolemia. There is a need for thyroid hormone analogs, 

such as those that are THR beta agonists, and preferably those that avoid the undesirable effects 

of hyperthyroidism and hypothyroidism, and maintain the beneficial effects of thyroid 

hormones, e.g.for the treatment for patients with non-alcoholic steatohepatitis (NASH). In 

particular, there is a need to develop new thyroid hormone analogs that are selective agonists for 

THR beta, and preferably those that avoid the undesirable effects associated with agonism of 

THR alpha, and maintain the beneficial effects of thyroid hormones, e.g., for the treatment for 
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patients with non-alcoholic steatohepatitis (NASH), non-alcoholic fatty liver disease (NAFLD), 

metabolic syndrome, dyslipidemia, hypertriglyceridemia, or hypercholesterolemia.  

SUMMARY 

[00051 In one aspect, provided herein is a compound of formula (I): 

0 A 
A 

x 

RR 

L R 

(I) 

or a pharmaceutically acceptable salt thereof, wherein: 

ring A together with the carbonyl (keto) group within the ring forn a 5 membered heterocycle 

containing 1-3 ring heteroatoms selected from the group consisting of N, 0, and S, 

wherein the heterocycle is optionally substituted with 1-2 C-C3 alkyl or C3-C4 

cycloalkyl groups,and wherein the carbonyl (keto) group is not adjacent to the atom 

attached to X; 

RI is C1-C4 alkyl optionally substituted with 1-5 halo or hydroxyl groups, C3-C cycloalkyl, 

CON(R1 )2, or NRCOR10 ; 

R2  is H or C1-C3 alkyl; 

L is 0, C12, S, SO, S02, CO, CHF, CF2 C(RI )CN, CHR ", or C(R")R 1 ; 
R and R are independently Cl, Br, methyl. or ethyl; 

R3_5 is H, halo, C-C4 alkyl, or C3-C4 cycloalkyl; 

orR t ogether with R4 and the interveningatoms form a 5-7 membered cycloalkyl or a 5-7 

membered heterocycle containing 1-2 ring heteroatoms; 

X is absent, 0, NR, C(O)NR, NRC(), CR2 R1 2 , OCRR12 , CRR 1 20 NR1 2 CR2 R1 2 , 

CR' 2R12NR, S02NR 12, or NR'2 SO2; 

each R" is independently C1-C3 alkyl or H; 

each R" is independently C-C2 alkyl optionally substituted with 1-5 halo, 
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or two R" groups together with the carbon atom to which they are attached form a cyclopropyl 

or cyclobutyl ring; and 

each R12 is independently H or methyl.  

[00061 In some embodiments, the compound is of formula (IIA) or (IIB): 

0 In H 

HN / 

x x 

5 R3 

L R L R1 

NN 0 NN 0 

R2  R2 

(IIA) (JIB) 

wherein R', R, R3R' , X,and L are as defined forthe compound of formula (I).  

[00071 In some embodincts, the compound is of formula (VD): 

N 
IN/ 

HN 0 

R3  ( 
N, N --- 0 

R 2 

(VD) 

wherein R', R2 3 , R4, and R' are as defined in claim 1.  

[0008] In some embodiments. R1 is C1-C4 alkyl optionally substituted with 1-2 halo or 

hydroxyl groups, orCs-Cs cycloalkvl. In some embodiments.,R isisopropyl,t-butl, 

-O-CH(C-3)-, I-O-Ci(CH2C-13)-, 1O-C(CH-13)2- H0-CL-2CH(CH3)-, cyciopropyl, or 

[00091 In some embodiments, Is H or -CH3.  

[0010] In some embodiments, R -is chloro or -CH3.  
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[00111 In some embodiments, R- is chloro or -CH3; or R' together with R and the intervening 

atoms form a 5-6 membered cycloalkyl. In some embodiments, R3 together with R4 and the 

intervening atoms form cyclopentyl. In some embodiments, R5 is H or fluoro.  

[00121 In some embodiments, X is a bond. In some embodiments, X is NR12C(O), CR 1 R12 , 

or NR1 2CR 2R1 2; and each R 12 is independently H or methyl. In some embodiments, X is 

-OCH2-, -NHCH2-, -NHC(O)--N(C3)C2-,or-N(H)CH(C3)-.  

[0013 In some embodiments, L is 0, CH2, S02, CO. CHR", or C(R)RI; and each R" is 

independently methyl or ethyl. In some embodiments, is 0, CH2, S02, or CO.  

[00141 In some embodiments, provided herein is a compound selectedfrom the compounds in 

Table 1, or a pharmaceutically acceptable salt thereof.  

[00151 In one aspect, provided herein is a pharmaceutical composition comprising a 

compound provided herein and at least one pharmaceutically acceptable excipient.  

[00161 In one aspect, provided herein is a method of agonizing thyroid hormone receptor beta 

(THR beta) comprising contacting either an effective amount of a compound provided herein, or 

an effective amount of a pharmaceutical composition provided herein, with theTHR beta.  

[00171 In one aspect, provided herein is a method of treating a disorder which is mediated by 

THR beta in a patient, comprising administering to the patient a therapeutically effective amount 

of a compound provided herein, or a therapeutically effective amount of a composition provided 

herein. In some embodiments, the disorder is non-alcoholic steatohepatitis (NASH).  

DETAILED DESCRIPTION 

Definitions 

[00181 As used herein, the following definitions shall apply unless otherwise indicated.  

Further, if any term or symbol used herein is not defined as set forth below, it shall have its 

ordinary meaning in the art.  

[0019] "Comprising" is intended to mean that the compositions and methods include the 

recited elements, but not excluding others. "Consisting essentially of 'when used to define 

compositions and methods, shall mean excluding other elements of any essential significance to 

the combination. For example, a composition consisting essentially of the elements as defined 

herein would not exclude other elements that do not materiallyaffect the basicand novel 

characteristics) of the claimed invention. "Consisting of'shall mean excluding more than trace 

amount of, e.g., other ingredients and substantial method steps recited. Embodiments defined by 

each of these transition terms are within the scope of this invention.  
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[00201 "Effective amount" or dose of a compound or a composition refers to that amount of 

the compound or the composition that results in an intended result as desired based on the 

disclosure herein. Effective amounts can be detennined by standard pharmaceutical procedures 

in cell cultures or experimental animals, e.g., and without limitation, by determining the LDo 

(the dose lethal to 50 % of the population) and the ED50 (the dose therapeutically effective in 50 

% of the population).  

[00211 The term "excipient" as used herein means an inert or inactive substance that may be 

used in the production of a drug or phannaceutical, such as a tablet containing a compound of 

the invention as an active ingredient. Various substances may be embraced by the term 

excipient, including without limitation any substance used as a binder, disintegrant, coating, 

compression/encapsulation aid, cream or lotion, lubricant, solutions for parenteral 

administration, materials for chewable tablets, sweetener or flavoring, suspending/geling agent, 

or wet granulation agent. Binders include, e.g., carbomers, povidone, xanthan gum, etc.; 

coatings include, e.g., cellulose acetate phthalate, ethylcellulose, gellan gum., maltodextrin, 

entenc coatings, etc.; compression/encapsulation aids include, e.g., calcium carbonate, dextrose, 

fructose dc (dc = "directly compressible"), honey dc, lactose (anhydrate or monohydrate; 

optionally in combination with aspartame, cellulose, or microcrystalline cellulose), starch dc, 

sucrose, etc.; disintegrants include, eg.croscarmellose sodium, gellan gum, sodium starch 

glycolate, etc.; creams or lotions include, e.g., maltodextrin, carrageenans, etc.; lubricants 

include, e.g., magnesium stearate, stearic acid, sodium stearyl fumarate, etc.; materials for 

chewable tablets include, e.g., dextrose, fructose de, lactose (monohydrate, optionally in 

combination with aspartame or cellulose), etc.; suspending/gelling agents include, e.g..  

carrageenan, sodium starch glycolate, xanthan gum, etc.; sweeteners include, e.g., aspartame, 

dextrose, fructose dc, sorbitol, sucrose dc, etc. and wet granulation agents include, e.g. calcium 

carbonate, maltodextrin, microcrystalline cellulose, etc.  

[00221 "Patient"refers to mammals and includes humans and non-human mammals.  

Examples of patients include, but are not limited to mice, rats, hamsters, guinea pigs, pigs, 

rabbits, cats, dogs, goats, sheep, cows, and humans. In some embodiments, patient refers to a 

human.  

[00231 "Pharmaceutically acceptable" refers to safe and non-toxic, preferably for in vivo, 

more preferably, for human administration.  

[0024] "Pharmaceutically acceptable salt" refers to a salt that is pharnaceutically acceptable.  

A compound described herein may be administered as a pharmaceutically acceptable salt.  
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[00251 "Prodrug"refers to a compound that., after administration, is metabolized or otherwise 

converted to a biologically active or more active compound (or drug) with respect to at least one 

property. A prodrug, relative to the drug, is modified chemically in a manner that renders it, 

relative to the drug, less active or inactive, but the chemical modification is such that the 

corresponding drug is generated by metabolic or other biological processes after the prodrug is 

administered. A prodrug may have, relative to the active drug, altered metabolic stability or 

transport characteristics, fewer side effects or lower toxicity, or improved flavor (for example, 

see the reference Noorady, 1985, Medicinal Chemistry A Biochemical Approach, Oxford 

University Press, New York, pages 388-392, incorporated herein by reference). A prodrug may 

be synthesized using reactants other than employing the corresponding drug. For illustration 

and without limitation, prodrugs include, carboxy esters, linearand cyclic phosphate esters and 

phosphoramide and phosphoramidates, carbamates, preferably phenolic carbanates (i.e., 

carbamates where the hydroxy group is part of an aryl or heteroaryl moiety, where the aryl and 

heteroaryl may be optionally substituted), and the likes.  

[00261 "Salt" refers to an ionic compound formed between an acid and a base. When the 

compound provided herein contains an acidic functionality, such salts include, without 

limitation, alkali metal, alkaline earth metal, and ammonium salts. As used herein, ammonium 

salts include, salts containing protonated nitrogen bases and alkylated nitrogen bases.  

Exemplary and non-limiting cations useful in pharmaceutically acceptable salts include Na, K, 

Rb, Cs, NI-4, Ca, Ba, imidazolium, and ammonium cations based on naturally occurring amino 

acids. When the compounds utilized herein contain basic functionality, such salts include, 

without limitation, salts of organic acids, such as carboxylic acids and sulfonic acids, and 

mineral acids, such as hydrogen halides, sulfuric acid, phosphoric acid, and the likes.  

Exemplary and non-limiting anions useful in pharmaceutically acceptable salts include oxalate, 

maleate, acetate, propionate, succinate, tartrate, chloride, sulfate, bisulfate, mono-, di-, and 

tribasic phosphate, mesylate, tosylate, and the likes.  

[0027 "Therapeutically effective amount" or dose of a compound or a composition refers to 

that amount of the compound or the composition that results in reduction or inhibition of 

symptomsor a prolongation of survival in a patient. The results may require multiple doses of 

the compound or the composition.  

[00281 "Treating" or "treatment" of a disease in a patient refers to 1) preventing the disease 

from occurring in a patient that is predisposed or does not vet display symptoms of the disease; 

2) inhibiting the disease or arresting its development; or 3) ameliorating or causing regression of 

the disease. As used herein, "treatment" or "treating" is anapproach for obtaining beneficial or 
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desired results including clinical results. For purposes of this invention, beneficial or desired 

results include, but are not limited to, one or more of the following: decreasing one more 

symptoms resulting from the disease or disorder, diminishing the extent of the disease or 

disorder, stabilizing the disease or disorder (e.g.. preventingor delaying the worsening of the 

disease or disorder), delaying the occurrence or recurrence of the disease or disorder, delay or 

slowing the progression of the disease or disorder, ameliorating the disease or disorder state, 

providing a remission (whether partial or total) of the disease or disorder, decreasing the dose of 

one or more other medications required to treat the disease or disorder, enhancing the effect of 

another medication used to treat the disease or disorder, delaying the progression of the disease 

or disorder, increasing the quality of life, and/or prolonging survival of a patient. Also 

encompassed by"treatment" is a reductionof pathological consequence of the disease or 

disorder. The methods of the invention contemplate any one or more of these aspects of 

treatment.  

[00291 An "isotopomer" of a compound is a compound in which one or more atoms of the 

compound have been replaced with isotopes of those same atoms. For example, where H has 

been replaced by D or T, or IC has been replaced by "C or IN has been replaced by '5N. For 

example, and without limitation, replacement of with D can in some instances lead to reduced 

rates of metabolism and therefore longer half-lives. Replacement of H with Tcan provide 

radioligands potentially useful in binding studies. Replacement of 1 2 C with the short-lived 

isotope C can provide ligands useful in Positron Emission Tomography (PET) scanning.  

Replacement of "N with "N provides compounds that can be detected/monitored by 15 N NMR 

spectroscopy. For example, an isotopomer of a compound containing -CH2CH3 is that 

compound but containing -CD2CD3 instead of the -CH2CH3.  

[00301 Unless a specific isotope of an element is indicated in a formula, the disclosure 

includes all isotopologues of the compounds disclosed herein, such as, for example, deuterated 

derivatives of the compounds (where H can be 2 H, i.e., D). Isotopologues can have isotopic 

replacements at any or at all locations in a structure, or can have atoms present in natural 

abundance at any or all locations in a structure.  

[00311 "Stercoisomer" or "stercoisomers" refer to compounds that differ in the stereogenicity 

of the constituent atoms such as, without limitation, in the chirality of one or more stereocenters 

or related to the cis or trans configuration of a carbon-carbon or carbon-nitrogen double bond.  

Stereoisomers include enantiomers and diastereomers.  

[00321 "Tautomer" refers to alternate forms of a compound that differ in the position of a 

proton, such as enol-keto and imine-enamine tautomers, or the tautomeric forms of heteroaryl 
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groups containing a ring atom attached to both a ring -NH- moiety and a ring =N- moiety such 

as pyrazoles, inidazoles, benzimidazoles, triazoles, and tetrazoles.  

[0033] "Alkyl" refers to monovalent saturated aliphatic hydrocarbyl groups having from 1 to 

12 carbon atoms, preferably from I to 10 carbon atoms, and more preferably from I to 6 carbon 

atoms. This tenr includes, by way of example, linear and branched hydrocarbyl groups such as 

methyl (CH3-), ethyl (CH3CH2-), n-propyl (CH3C12CH2-), isopropyl ((CHt3)2CH-), n-butyl 

(CH3CH2CH2CH2-), isobutyl ((CH3)2CHCH2-), sec-butyl ((CH3)(CH3CH2)CH-), t-butyl 

((CH3)3C-). n-pentyl (CH3CH2CH2CH2CH2-), and neopentyl ((CH3)3CCH2-). Cx alkyl refers to 

an alkyl group having x number of carbon atoms.  

[00341 "Alkenyl" referstostraightor branchedmonovalenthydrocarbyl groupshavingfrom 2 

to 6 carbon atoms and preferably 2 to 4 carbon atoms and having at least I and preferably fromI 

to 2 sites of vinyl (>C=C<) unsaturation. Such groups are exemplified, for example, by vinyl, 

allyl, and but-3-en-i-y. Included within this term are the cis and trans isomers or mixtures of 

these isomers. Cx alkenyl refers to an alkenyl group having x number of carbon atoms.  

[00351 "Alkynyl" refers to straight or branched monovalent hydrocarbyl groups having from 2 

to 6 carbon atoms and preferably 2 to 3 carbon atoms and having at least I and preferably from I 

to 2 sites of acetylenic (-CC-)unsaturation. Examples of such alkynyl groups include 

acetylenyl (-CCH), and propargyl (-CH2C-CH). Cx alkvnvl refers to an alkynyl group having 

x number of carbon atoms.  

[00361 "Substituted alkyl" refers to an alkyl group having from I to 5, preferably I to 3. or 

more preferably 1 to 2 substituents selected from the group consisting of alkoxy, substituted 

alkoxy, acyl, acylamino, acyloxy, amino, substitutedamino, aminocarbonyl, aminothiocarbonyl, 

aminocarbonylamino, aminothiocarbonylamino, aminocarbonyloxy, aminosulfonyl, 

aminosulfonyloxy, aminosulfonylamino, amidino, aryl, substituted aryl, aryloxy, substituted 

aryloxv, arylthio, substituted arvlthio, arylamino. substitutedarylamino, heteroarylamino, 

substituted heteroarylamino, cycloalkylamino, substituted cycloalkylamino, 

heterocycloalkylamino, substituted heterocyclylamino, carboxyl, carboxyl ester, (carboxyl 

ester)anmino, (carboxyl ester)oxy, cyano, cycloalkyl, substituted cycloalkyl, cycloalkyloxy, 

substituted cycloalkyloxy, cycloalkylthio. substituted cycloalkylthio, guanidino, substituted 

guanidino, halo, hydroxy, heteroaryl, substituted heteroaryl, heteroaryloxy, substituted 

heteroaryloxy, heteroarylthio, substituted heteroarylthio, heterocyclic, substituted heterocyclic, 

heterocyciyloxy, substituted heterocyclyloxy, heterocvclvlthio, substituted heterocyclylthio, 

nitro, S03H, substituted sulfonyl, sulfonyloxy, suilfonylamino, thioacyl, thiol, alkylthio, and 

substituted alkylthio, wherein said substituents are defined herein.  
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[00371 "Substitutedalkenyl" refers to alkenyl groups having from I to 3 substituents, and 

preferably I to 2 substituents, selected from the group consisting of alkox, substituted alkoxy, 

acyl, acvlanino, acyloxy, amino, substituted amino, aminocarbonyl, aminothiocarbonyl, 

aminocarbonylamino, aminothiocarbonylamino, aminocarbonvioxy, aminosulfonyl, 

aminosulfonyloxy, aminosulfonylamino, amidino, aryl, substituted aryl, aryloxy, substituted 

aryloxy, arylthio, substituted arylthio, arylamino, substituted arylamino, heteroarylamino, 

substituted heteroarylanino, cycloalkylamino, substituted cycloalkylamino, 

heterocycloalkylairnno. substituted heterocyclylamino, carboxyl, carboxyl ester, (carboxyl 

ester)amino, (carboxyl ester)oxy, cyano, cycloalkyl, substituted cycloalkyl, cycloalkyloxy, 

substituted cycloalkyloxy, cycloalkylthio, substituted cycloalkvlthio, guanidino, substituted 

guanidino, halo, hydroxy, heteroaryl, substituted heteroaryl, heteroaryloxy, substituted 

heteroaryloxy, heteroarylthio, substituted heteroarylthio, heterocyclic, substituted heterocyclic, 

heterocvcivioxy, substituted heterocyclyloxy, heterocyclylthio, substituted heterocyclylthio, 

nitro, SO3H, substituted sulfonyl, sulfonvloxv, sulfonylamino, thioacyl, thiol, alkylthio, and 

substituted alkylthio, wherein said substituents are defined herein and with the proviso that any 

hydroxy or thiol substitution is not attached to a vinyl (unsaturated) carbon atom.  

[00381 "Substituted alkynyl" refers to alkynyl groups having from I to 3 substituents, and 

preferably I to 2 substituents, selected from the group consisting of alkoxy, substituted alkoxy, 

acy, acylamino, acyloxy, amino, substituted amino, aminocarbonyl, aminothiocarbonyl, 

aninocarbonvlamino, aninothiocarbonylamino, aminocarbonyloxy, aninosulfonyl, 

aminosulfonyloxy, aninosulfonvianifno, anidino, aryl, substituted aryl, aryloxy, substituted 

aryloxy, arylthio, substituted aryithio, arylamino, substituted arylamino, heteroarylamino, 

substituted heteroarylamino, cycloalkylamino, substituted cycloalkylamino, 

heterocycloalkylamino, substituted heterocyclylarnino, carboxyl, carboxyl ester, (carboxyl 

ester)amino, (carboxyl ester)oxy, cyano, cycloalkyl, substituted cycloalkyl, cycloalkyloxy., 

substituted cycloalkyloxy. cycloalkylthio, substituted cycloalkylthio, guanidino, substituted 

guanidino, halo, hydroxy, heteroaryl, substituted heteroaryl, heteroaryloxy, substituted 

heteroaryloxv, heteroarylthio, substituted heteroarylthio, heterocyclic, substituted heterocyclic, 

heterocyclyloxy, substituted heterocyclyloxy, heterocvclylthio, substituted heterocyclylthio, 

nitro, SO3H, substituted sulfonyl, sulfonyloxy, sulfonylamino, thioacy, thiol, alkylthio, and 

substituted alkylthio, wherein said substituents are defined herein and with the proviso that any 

hydroxyl or thiol substitution is not attached to an acetvlenic carbon atom.  
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[00391 "Alkoxy" refers to the group -0-alkyl whereinalkyl is defined herein. Alkoxy 

includes, by way of example, nethoxv, ethoxy n-propoxy, isopropoxy, n-butoxy, t-butoxy, 

sec-butoxy, and n-pentoxy.  

[00401 "Substitutedalkoxv" referstothe group-O-(substitutedalkyl)wherein substituted 

alkyl is defined herein. Preferred substituted alkyl groups in -O-(substituted alkvl) include 

halogenated alkyl groups and particularly halogenated methyl groups such as trifluoromethyl, 

difluronethvl, fluoromethyl and the like.  

[00411 "Acyl" refers to the groups H-C(O)-, alkyl-C(O)-, substituted alkyl-C(O)-, 

alkenyl-C(O)-, substituted alkenyl-C(O)-, alkynvl-C(O)-, substituted alkvnvl-C(O)-, 

cvcloalkvl-C(O)-, substituted cycloalkyl-C(O)-, aryl-C(O)-, substituted aryl-C(O)-, 

heteroarvi-C(O)-, substituted heteroaryl-C(O)-, heterocyclic-C(O)-, and substituted 

heterocyclic-C(O)-, wherein alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkoxy, 

substituted alkoxv, alkynyl, substituted alkynyl, cycloalkyl, substituted cycloalkyl, aryl, 

substituted aryl, heteroaryl, substituted heteroarvl, heterocyclic and substituted heterocyclic are 

as defined herein. Acyl includes the "acetyl" group CH3C(O)

[00421 "Acylamino" refers to the groups -NR3 C(O)alkl, -NR C(O)substituted 

alkyl, -NR3'C(O)cvcloalkyl, -NR°C(O)substituted cycloalkyl,-N 

R3°C()alkenyl, -NR3°C(O)substituted alkenyl, alkoxy, substituted 

alkoxv-NR 30C(O)alkvnvl, -NR30 C(O)substituted alkynyl, -NR3 C(O)arl, -NR30 C(O)substituted 

aryl -NR3 C(O)heteroaryl, -NR0 C(O)substituted heteroaryl, -NR3°C(O)heterocvclic, 
and -NR30C(O)substitutecd heterocvclic wherein R3 is hydrogen, alkyl, substituted alkyl, aryl, 

substituted aryl, heteroaryl, substituted heteroaryl, cycloalkyl, or substituted cycloalkyl; and 

wherein alkyl, substituted alkyl, alkenyl, substituted alkeny, alkyny], substituted alkynyl, 

cycloalkyl, substituted cycloalkyl, aryl, substituted aryl, heteroaryl, substituted heteroaril, 

heterocyclic and substituted heterocyclic are as defined herein.  

[00431 "Acvloxv" refers to the groups alkyl-C(0)O-, substituted alkl-C(O)O-, 

alkenv-C()O-, substituted alkenyl-C(O)O-, alkvnvl-C(0)O-. substituted alkvnvl-C(0)O-, 

aryl-C(O)O-, substituted aryl-C(O)O-, cycloalkyl-C(0)O-, substituted cvcloalkvl-C(O)O

heteroaryi-C(O)O-, substituted heteroaryl-C(O)O-, heterocyclic-C(O)O-, and substituted 

heterocyclic-C(O)O- wherein alkyl, substituted alkyl, alkenyl, substituted alkeny], alkynyl, 

substituted alkynyl, cycloalkyl, substituted cycloalkyl, aryl, substituted aryl, heteroaryl, 

substituted heteroaryl, heterocyclic, and substituted heterocyclic are as defined herein.  

[00441 "Amino"refers to the group -NH.  
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[00451 "Substituted amino"refers to the group -NR1 R3 2 where R3 1 and R32 are 

independently selected from the group consisting of hydrogen, alkyl, substituted alkyl, alkenyl, 

substituted alkenyl, alkoxv, substituted alkoxy, alkynyl, substituted alkynyl, aryl, substituted 

aryl, cycloalkyl, substituted cycloalkyl, heteroaryl, substituted heteroary, heterocyclic, 

substituted heterocyclic, arylamino, substituted arylamino, heteroarylamino, substituted 

heteroarylamino, cycloalkylamino, substituted cycloalkylamino, heterocycloalkylamino, 

substituted heterocyclylamino, sulfonvlamino, and substituted sulfonyl and wherein R' and R3 2 

are optionallyjoined, together with the nitrogen bound thereto to form a heterocyclic or 

substituted heterocyclic group, provided that R" and R are both not hydrogen, and wherein 

alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkoxy, substituted alkoxy, alkynyl, 

substituted alkynyl, cycloalkyl, substituted cycloalkyl, aryl, substituted aryl, heteroaryl, 

substituted heteroaryl, heterocyclic, and substituted heterocyclic are as defined herein. When 

R" is hydrogen and R is alkyl, the substituted amino group is sometimes referred to herein as 

alkvlamino. When R" and R- are alkyl, the substituted amino group is sometimes referred to 

herein asdialkylamino. When referring to a monosubstituted amino, it is meant that either R3 1 

or R' is hydrogen but not both Ven referring to a disubstituted amino, it is meant that neither 

R nor R are hydrogen.  

[0046] "Aminocarbonyl" refers to the group -C()NR 3R 4 where R- and R"' are 

independently selected from the group consisting ofhydrogen, alkyl, substituted alkyl, alkenyl, 

substituted alkenyl, alkoxy, substituted alkoxy, alkynyl, substituted alkynyl, aryl, substituted 

aryl, cycloalkyl, substituted cycloalkyl heteroaryl, substituted heteroaryl, heterocvclic, and 

substituted heterocyclic and where R 3 3 and R 3are optionally joined together with the nitrogen 

bound thereto to form a heterocyclic or substituted heterocyclic group, and wherein alkyl, 

substituted alkyl, alkenyl, substituted alkenyl, alkoxy, substituted alkoxy, alkynyl, substituted 

alkynvi, cycloalkyl, substituted cycloalkyl, aryl, substituted aryl, heteroaryl, substituted 

heteroaryl, heterocyclic and substituted heterocyclic are as defined herein.  

[00471 "Aminothiocarbonyl" refers to the group -C(S)NR 3R 4 where R and R 4 are 

independently selected from the group consisting ofhydrogen, alkyl, substituted alkyl, alkenyl, 

substituted alkenyl, alkoxy, substituted alkoxy. alkynyl., substituted alkynyl, aryl, substituted 

aryl, cycloalkyl, substituted cycloalkyl, heteroaryl, substituted heteroaryl, heterocyclic, and 

substituted heterocyclic and where R9 and R34 are optionally joined together with the nitrogen 

bound thereto to form a heterocvclic or substituted heterocyclic group, and wherein alkyl, 

substituted alkyl. alkenyl, substituted alkenyl, alkoxy, substituted alkoxy, alkynyl, substituted 
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alkyny, cycloalkyl, substituted cycloalkyl, aryl, substituted aryl, heteroaryJ, substituted 

heteroaryl, heterocyclic and substituted heterocyclic are as defined herein.  

[0048] "Aminocarbonylamino" refers to the group -NRC(O)NR 33R34 where RV is 

hydrogen, alkyl, substituted alkyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl, 

cycloalkyl, or substituted cycloalkyl, and R33 and R3 4 are independently selected from the group 

consisting of hydrogen, alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkoxy, substituted 

alkoxy, alkynyl, substituted alkynyl, aryl, substituted aryl, cycloalkyl, substituted cycloalkyl, 

heteroaryl, substituted heteroarylheterocvclic, and substituted heterocyclic and where R33 and 

R34 are optionally joined together with the nitrogen bound thereto to form a heterocyclic or 

substituted heterocyclic group, and wherein alkyl, substituted alkyl, alkenyl, substituted alkenyl, 

alkoxv, substituted alkoxy, alkynyl, substituted alkynyl, cycloalkyl, substituted cycloalkyl, aryl.  

substituted aryl, heteroaryl, substituted heteroaryl, heterocyclic and substituted heterocyclic are 

as defined herein.  

[00491 "Aminothiocarbonylamino" refers to the group ---NRC(S)NR33R3 4 where R3 is 

hydrogen, alkyl, substituted alkyl, aryl. substituted aryl, heteroaryl, substituted heteroaryi 

cycloalkyl, or substituted cycloalkyl, and R?3 and R31 are independently selected from the group 

consisting of hydrogen, alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkox, substituted 

alkoxv, alkvnyl, substituted alkvnyl.aryl, substituted aryl, cycloalkyl, substituted cycloalkyl, 

heteroaryl, substituted heteroaryl, heterocyclic, and substituted heterocyclic and where R33 and 

R34 are optionally joined together with the nitrogen bound thereto to form a heterocyclic or 

substituted heterocyclic group, and wherein alkyl, substituted alkyl. alkenyl, substituted alkenyl, 

alkoxy, substituted alkoxy. alkynyl. substituted alkynyl, cycloalkyl, substituted cycloalkyl, aryl, 

substituted aryl, heteroaryl, substituted heteroaryl, heterocyclic and substituted heterocyclic are 

as defined herein.  

[0050] "Aminocarbonyloxy" refers to the group -O-C(O)NR3 R3 4 where R3 3 and R34 are 

independently selected from the group consisting of hydrogen, alkyl, substituted alkyl, alkenyl, 

substituted alkenyl, alkoxy, substituted alkoxy, alkynyl, substituted alkynyl, aryl, substituted 

aryl, cycloalkyl, substituted cycloalkyl, heteroaryl, substituted heteroaryl, heterocyclic, and 

substituted heterocyclic and where R 3 3 and R? 4 are optionally joined together with the nitrogen 

bound thereto to form a heterocyclic or substituted heterocyclic group, and wherein alkyl, 

substituted alkyl, alkenyl, substituted alkenyl, alkoxy, substituted alkoxy, alkynyl, substituted 

alkynvl, cycloalkyl, substituted cycloalkyl, aryl, substituted aryl, heteroaryl, substituted 

heteroaryl, heterocyclic and substituted heterocyclic are as defined herein.  
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[00511 "Aminosulfonyl" refers to the group -SO2NR 3 R 4 where R" and R34 are 

independently selected from the group consisting of hydrogen. alkyl, substituted alkyl, alkenyl, 

substituted alkenyl, alkoxv, substituted alkoxy, alkynyl, substituted alkynyl, aryl, substituted 

aryl, cycloalkyl, substituted cycloalkyl, heteroaryl, substituted heteroaryl, heterocyclic, and 

substituted heterocyclic and where R33 and R3 4 are optionally joined together with the nitrogen 

bound thereto to form a heterocyclic or substituted heterocyclic group, and wherein alkyl, 

substituted alkyl, alkenyl, substituted alkenyl, alkoxy, substituted alkoxy., alkynyl, substituted 

alkynyi, cycloalkyl, substituted cycloalkyl, aryl, substituted aryl. heteroary, substituted 

heteroaryl, heterocyclic and substituted heterocyclic are as defined herein.  

[00521 "Aminosulfonyloxy" refers to the group -O-SO2NR33 R34 where R-3 and R34 are 

independently selected from the group consisting ofhydrogen, alkyl, substituted alkyl, alkenyl, 

substituted alkenyl, alkoxy, substituted alkoxy, alkynyl, substituted alkynyl, aryl, substituted 

aryl, cycloalkyl, substituted cycloalkyl, heteroaryl, substituted heteroaryl, heterocyclic, and 

substituted heterocvclic and where R33 and R14 are optionally joined together with the nitrogen 

bound thereto to form a heterocvcic or substituted heterocyclic group, and wherein alkyl, 

substituted alkyl, alkenyl, substituted alkenyl, alkoxy, substituted alkoxy, alkynyl, substituted 

alkynyl, cycloalkyl. substituted cycloalkyl, aryl, substituted aryl, heteroaryl, substituted 

heteroaryl, heterocyclic and substituted heterocyclic are as defined herein.  

[00531 "Aminosulfonylamino" refers to the group -NR"0 -SO2NRR3
4 where R3" is hydrogen, 

alkyl, substituted alkyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl, cycloalkyl, or 

substituted cycloalkyl, and R 33 and R-are independently selected from the group consisting of 

hydrogen, alkyl, substituted alkyl, alkenyl., substituted alkenyl, alkoxy, substituted alkoxy, 

alkynyl, substituted alkynyI, aryl, substituted aryl, cycloalkyl, substituted cycloalkyl, heteroaryl, 

substituted heteroaryl, heterocyclic, and substituted heterocyclic and where R3 3 and R3 4 are 

optionally joined together with the nitrogen bound thereto to form a heterocyclic or substituted 

heterocyclic group, and wherein alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkoxy, 

substituted alkoxy, alkynyl, substituted alkynyl, cycloalkyl, substituted cycloalkyl, aryl, 

substituted aryl, heteroaryl, substituted heteroarvl, heterocyclic and substituted heterocyclic are 

as defined herein.  

[00541 "Amidino" refers to the group -C(=NR5 )NR R3 4 where R, R3 4, and R 35 are 

independently selected from the group consisting ofhydrogen. alkyl, substituted alkyl, alkenyl, 

substituted alkenyl, alkoxv, substituted alkoxy, alkynyl, substituted alkynyl, aryl, substituted 

aryl, cycloalkyl, substituted cycloalkyl, heteroaryl, substituted heteroaryl, heterocyclic, and 

substituted heterocyclic and where R 3 3 and R74 are optionally joined together with the nitrogen 
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bound thereto to form a heterocyclic or substituted heterocyclic group, and wherein alkyl, 

substituted alkyl, alkenyl, substituted alkenyl, alkoxy, substituted alkoxv, alkynyl, substituted 

alkynvl, cycloalkyl, substituted cycloalkyl, aryl, substituted aryl, heteroaryl, substituted 

heteroaryl, heterocyclic and substituted heterocyclic are as defined herein.  

[0055] "Aryl" or "Ar" refers to a monovalent aromatic carbocyclic group of from 6 to 14 

carbon atoms having a single ring (e.g., phenyl (Ph)) or multiple condensed rings (e.g., naphthyl 

or anthrvl) which condensed rings may or may not be aromatic (e.g.. 2-benzoxazolinone, 

2H-i,4-benzoxazin-3(4H)-one7-yl, and the like) provided that the point of attachment is at an 

aromatic carbon atom. Preferred aryl groups include phenyl and naphtihyl 

[00561 "Substituted aryl" refers to aryl groups which are substituted with 1 to 5, preferably I 

to 3, or more preferably I to 2 substituents selected from the group consisting of alkyl, 

substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, alkoxy, substituted 

alkoxy, acyl, acylamino, acyloxy, amino, substituted amino, aminocarbonyl, aminothiocarbonil, 

aminocarbonylamino, aminothiocarbonylamino, aminocarbonyloxy, aminosulfonvi, 

aminosuilfonyloxy, aminosulfonylamino, amidino, aryl, substituted aryl, aryloxy, substituted 

aryloxy, arylthio, substituted arylthio, arylamino, substituted arylamino, heteroarylamino, 

substituted heteroarylamino, cycloalkylamino, substituted cycloalkylamino, 

heterocycloalkylamino, substituted heterocyclylamino carboxyl, carboxyl ester, (carboxyl 

ester)amino, (carboxyl ester)oxv, cyano, cycloalkyl, substituted cycloalkyl, cycloalkyloxy, 

substituted cycloalkyloxv, cycloalkylthio, substituted cycloalkvlthio, guanidino, substituted 

guanidino, halo, hydroxy, heteroaryl, substituted heteroaryl, heteroaryloxy, substituted 

heteroaryloxy, heteroarylthio, substituted heteroarylthio, heterocyclic, substituted heterocyclic, 

heterocyclyloxy, substituted heterocyclyloxy, heterocyclylthio, substituted heterocyclythio, 

nitro, SO3-, substituted sulfonyl, sulfonyloxy, sulfonylamino, thioacyl, thiol, alkylthio, and 

substituted alkyithio, wherein said substituents are defined herein.  

[00571 "Aryloxy" refers to the group -0-aryl, where aryl is as defined herein, that includes, by 

way of example, phenoxy and naphthoxy.  

[00581 "Substituted aryloxy" refers to the group -0-(substituted aryl) where substituted aryl is 

as defined herein.  

[00591 "Arylthio" refers to the group -S-aryl, where aryl is as defined herein.  

[00601 "Substituted arvithio" refers to the group -S-(substituted aryl), where substituted aryl is 

as defined herein.  

[00611 "Arylamino" refers to the group -NR 3 '(aryl), where aryl is as defined herein and R7 is 

hydrogen, aIkyl, or substituted alkyl.  
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[00621 "Substituted arylamino" refers to the group -NR 7(substituted aryl), where R 7 is 

hydrogen, alkyl, or substituted alkyl where substituted aryl is as defined herein.  

[0063] "Carbonyl" refers to the divalent group -C(O)- which is equivalent to -C(=0)-.  

[00641 "Carboxy" or "carboxyl" refers to -COOH or salts thereof 

[00651 "Carboxyl ester" or "carboxy ester" refers to the groups -C(0)0-alkyl, 

-C(0)O-substituted alkyl -C(0)0-alkenyl, -C(0)O-substituted alkenyl, -C(0)O-alkynyl, 

-C(0)0-substituted alkynyl, -C(0)0-arvl, -C(O)O-substituted aryl, -C(0)0-ccloalkyl, 

-C(O)O-substituted cycloalkyl, -C(0)O-heteroaryl, -C(0)0-substituted heteroaryl, 

-C(O)O-heterocyclic, aid -C(O)O-substituted heterocyclic wherein alkyl, substituted alkyl, 

alkenyl, substituted alkenyl, alkvni. substituted alkynyl, cycloalkyl, substituted cycloalkyl, aryl, 

substituted aryl, heteroaryl, substituted heteroaryl, heterocyclic, and substituted heterocyclic are 

as defined herein.  

[00661 "(Carboxylester)amino" referstothegroup-NR 3 0 -C(0)0-alkyl, 

-NR30-C(0)0-substituted alkyl, -NR3 0-C(0)0-alkenvl, -NR30 -C(0)0-substituted alkenyl, 

-NR-C(0)0-alkynyI, -NR3 -C(0)0-substituted alkynyl, -NR30 -C(0)0-ary, 

-N R3-C(0)O-substituted aryl, -NR 3 -C(0)0-cvcloalkl, -NR3u-C(O)O-substituted cycloalkyl, 

-NR 0 -C(0)0-heteroaryl, -NR3 0 -C(O)O-substituted heteroaryl, -NR30-C(0)O-heterocyclic, and 

-NR30'-C(0)-substituted heterocyclic wherein R-` isalkyl or hydrogen, and wherein alkyl, 

substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl. cycloalkyl, 

substituted cycloalkyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl, heterocyclic, and 

substituted heterocvclic are as defined herein.  

[00671 "(Carboxyl ester)oxy" refers to the group -0-C(O)O-alkyl, -0-C(0)0-substituted 

alkyl, -0-C(O)O-alkenvl, -0-C(0)O-substituted alkenyl, -0-C(O)O-alknyl, 

-0-C(0)0-substituted alkynyl, -0-C(O)O-aryl, -0-C(O)O-substituted aryl, 

-0-C(O)O-cycloalkyl, -0-C(0)0-substituted cycloalkyl, -0-C(0)0-heteroaryl, 

-0-C(O)-substituted heteroaryl, -0-C(0)0-heterocyclic, and -0-C(O)O-substituted heterocyclic 

wherein alkyl, substituted alkyl, alkenyl, substituted alkenyl,alkynyl, substitutedalkynyl, 

cycloalkyl, substituted cycloalkyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl, 

heterocyclic, and substituted heterocyclic are as defined herein.  

[00681 "Cyano" refers to the group -C--N.  

[00691 "Cvcloalkvl" refers to saturated or unsaturated but nonaromatic cyclic alkyl groups of 

from 3 to 10 carbon atoms, preferably from 3 to 8 carbon atoms. and more preferably from 3 to 

6 carbon atoms, having single or multiple cyclic rings including fused, bridged, and spiro ring 

systems. Cx cycloalkyl refers to acycloalkyl group having x number offring carbon atoms.  
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Examples of suitable cycloalkyl groups include, for instance, adamantyl, cyclopropyl, 

cyclobutyl, cyclopentyl, and cyclooctyl. One or more the rings can be aryl, heteroaryl, or 

heterocyclic provided that the point of attachment is through the non-aromatic, non-heterocyclic 

ring saturated carbocyclic ring. "Substituted cycloalkyl" refers to a cycloalkyl group having 

from I to 5 or preferably I to 3 substituents selected from the group consisting of oxo, thione, 

alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, alkoxy, 

substituted alkoxv, acyl, acvlamino, acyloxy, amino, substituted amino, aminocarbonyl, 

aminothiocarbonyl, airnnocarbonylamino, aminothiocarbonylamino, aminocarbonyloxy, 

aminosulfonyl, aminosulfonyloxy, aminosulfonylamino, amidino, aryl, substituted aryl, aryloxy, 

substituted aryloxy, arylthio, substituted arylthio, carboxyl, carboxyl ester, carboxyll 

ester)airnno, (carboxyl ester)oxy, cyano, cycloalkyl. substituted cycloalkyl, cycloalkyloxy, 

substituted cycloalkyloxy, cycloalkylthio, substituted cycloalkylthio, guanidino, substituted 

guanidino, halo, hydroxy, heteroaryl, substituted heteroaryl, heteroaryloxy, substituted 

heteroaryioxy, heteroarylthio, substituted heteroarylthio, heterocyclic, substituted heterocyclic, 

heterocyclyloxy, substituted heterocyclyloxy, heterocvclylthio, substituted heterocyclylthio, 

nitro, SO34, substituted sulfonyl, sulfonyloxy, thioacyl, thiol, alkylthio, and substituted 

alkylthio, wherein said substituents are defined herein.  

[0070] "Cycloalkyloxy" refers to -O-cycloalkyl.  

[00711 "Substituted cycloalkyloxy" refers to -O-(substituted cycloalkyl).  

[00721 "Cycloalkylamino" refers to the group -- NR3 7(cycloalkyl) where R3 7 is hydrogen.  

alkvl. or substituted alkyl.  

[00731 "Substituted cycloalkylamino" refers to the group -NR1(substituted cycloalkyl) 

where R?7 is hydrogen, alkyl, or substituted alkyl and substituted cycloalkyl is as defined herein.  

[00741 "Cycloalkylthio" refers to -S-cycloalkyl.  

[0075] "Substituted cycloalkylthio" refers to -S-(substituted cycloalkyl).  

[00761 "Guanidino" refers to the group -NHC(=NH)NH2.  

[00771 "Substituted guanidino"refers to -NR36C(=NR 36 )N(R3 6)2 where each 3 6 is 

independently selected from the group consisting of hydrogen, alkyl, substituted alkvl, aryl, 

substituted aryl, heteroaryl, substituted heteroarv, heterocyclic, and substituted heterocyclic and 

two R3 6 groups attached to a common guanidino nitrogen atom are optionally joined together 

with the nitrogen bound thereto to form a heterocyclic or substituted heterocyclic group, 

provided that at least one R 36 is not hydrogen, and wherein said substituents are as defined 

herein.  
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[00781 "Halo" or "halogen" refers to fluoro, chloro, bromo and iodo andpreferably is fluoro or 

chloro.  

[0079] "Hydroxy" or "hydroxyl" refers to the group -OH.  

[00801 "Heteroalkylene" refers to an alkylene group wherein one or more carbons is replaced 

with -0-, -S-, SO 2, -NRQ

N or 

moieties whereRGis HorC1-C'6alkyl. "Substituted heteroalkylene"referstoheteroalknylene 

groups having from I to 3 substituents, and preferably I to 2 substituents, selected from the 

substituents disclosed for substituted alkylene.  

[00811 "Heteroaryl" refers to an aromatic group of from 1 to 10 carbon atoms and I to 4 

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

Such heteroaryl groups can have a single ring (e.g.. pyridinyl or furl) or multiple condensed 

rings (e.g., indolizinyl or benzothienyl) wherein the condensed rings may or may not be 

aromatic and/or contain a heteroatom provided that the point of attachment is through an atom of 

the aromatic heteroaryl group. In one embodiment, the nitrogen and/or the sulfur ring atom(s) of 

the heteroaryl group are optionally oxidized to provide for the N-oxide (N-O). sufinyl, or 

sulfonyl moieties. Preferred heteroaryls include 5 or 6 membered heteroaryis such as pyridinyl, 

pyrrolyl, thiophenyl, and furanyl. Other preferred heteroarvis include 9 or 10 membered 

heteroarvis, such as indolyl, quinolinyl, quinolonyl, isoquinolinyl, and isoquinolonyl.  

[00821 "Substituted heteroaryl" refers to heteroaryl groups that are substituted with from 1 to 

5, preferably I to 3, or more preferably I to 2 substituents selected from the group consisting of 

the same group of substituents defined for substituted aryl.  

[00831 "Heteroaryloxy" refers to -O-heteroaryl.  

[00841 "Substituted heteroaryloxy" refers to the group -O-(substituted heteroaryl).  

[00851 "Heteroarylthio" refers to the group -S-heteroaryl.  

[00861 "Substituted heteroarylthio" refers to the group -S-(substituted heteroaryl).  

[00871 "Heteroarylamino" refers to the group -NR 7(heteroaryl) where R3 7 is hydrogen, alkyl, 

or substituted alkyl.  

[00881 "Substituted heteroarylamino" refers to the group -- NR3 7(substituted heteroaryl), 

where R 37 is hydrogen, alkyl, or substituted alkyl and substituted heteroaryl is defined as herein.  
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[00891 "Heterocycle" or "heterocyclic" or"heterocycloalkyl" or "heterocyclyl" refers to a 

saturated or partially saturated, but not aromatic, group having from to 10 ring carbon atoms, 

preferably from I to 8 carbon atoms, and more preferably from 1 to 6 carbon atoms, and from I 

to 4 ring heteroatoms, preferably from to 3 heteroatoms, and more preferably from I to 2 

heteroatoms selected from the group consisting of nitrogen, sulfur, or oxygen.,Cx 

heterocycloalkyirefers toaheterocycloalkyl group having xnumberof ring atoms including the 

ring heteroatoms. Heterocycle encompasses single ring or multiple condensed rings, including 

fused bridged and spiro ring systems. In fused ring systems,one orimore the rings can be 

cycloalkyl, aryl or heteroaryl provided that the point of attachment is through the non-aromatic 

ring. In one embodiment, the nitrogen and/or sulfur atom(s) of the heterocyclic group are 

optionally oxidized to provide for the N-oxide, sulfinyl, sulfonyl moieties.  

[00901 "Heterocyclylene" refers to a divalent saturated or partially saturated, but not 

aromatic, group having from 1 to 10 ring carbon atoms and from I to 4 ring heteroatoms 

selected from the group consisting of nitrogen, sulfur, or oxygen. "Substituted heterocyclylene" 

refers to heterocyclylene groups that are substituted with from to 5 or preferably I to 3 of the 

same substituents as defined for substituted cycloalkyl 

[00911 "Substituted heterocyclic" or "substituted heterocycloalkyl" or "substituted 

heterocyclyl" refers to heterocyclyl groups that are substituted with from I to 5 or preferably I 

to 3 of the same substituents as defined for substituted cycloalkyl.  

[00921 "Heterocyclyloxy" refers to the group -0-heterocycyl.  

[00931 "Substituted heterocyclyloxy" refers to the group -O-(substituted heterocycyl).  

[00941 "Heterocyclylthio" refers to the group -S-heterocycyl.  

[00951 "Substituted heterocyclylthio" refers to the group -S-(substituted heterocycyl).  

[00961 "Heterocyclylanmino" refers to the group --NR37(heterocyclyl) where R37 is hydrogen, 

alkyl, or substituted alkyl.  

[00971 "Substituted heterocycilamino" refers to the group -NR7(substituted heterocyclyl), 

where R3 7 is hydrogen, alkyl, or substituted alkyl and substituted heterocyclyl is defined as 

herein.  

[00981 Examples of heterocyclyl and heteroaryl include, but are not limited to. azetidinyl, 

pyrrolyl, imidazolyl, pyrazolyl, pyridyl, pyrazyl, pyrimidyl, pyridazyl, indolizyl, isoindoly, 

indolyl, dihydroindolyl, indazolyl, purinyl, quinolizinyl, isoquinolinyl, quinolinyl, phthalazinyl, 

naphthylpyridinyl, quinoxalinyl, quinazolinyl, cinnolinyl, pteridinyl, carbazolyl, carbolinyl, 

phenanthridinyl, acridinyl, phenanthrolinyl, isothiazolyl, phenaziny, isoxazolyl, phenoxazini.  

phenothiazinyl, imidazolidinyl, imidazolinyl, piperidinyl, piperazinyl, indolinyl, phthalimidyl, 
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1,2,3,4-tetrahydroisoquinolinyv 4,5,6,7-tetrahydrobenzo[b]thiopheiiyl, thiazolyl, thiazolidinyl, 

thiopheni.yl, benzo[b]thiophenyl, morpholinyl, thiomorpholinyl (also referred to as 

thiamorpholinyl), 1,1-dioxothiomorpholinyl, piperidiny, pvrrolidinvl, and tetrahydrofuranyl.  

[00991 "Nitro" refers to the group -N02.  

[01001 "Oxo" refers to the atom (=0) or (0).  

[01011 "Spiro ring systems" refers to bicyclic ring systems that have a single ring carbon atom 

common to both rings.  

[01021 "Sulfinvi" refers to the divalent group -S(O)- or -S(=0)-.  

[01031 "Sulfonyl" refers to the divalent group -S(0)2- or -S(=0)2-.  

[01041 "Substituted sulfonyl" refers to the group -SO2-alkyl, -S02-substituted 

alkyl, -SO2-OH, -S02-alkenyl, -S02-substituted alkenvi, -S02-cVcloalkI. -S02-substituted 

cylcoalkyl, -SO2-ary1, -S02-substituted aryl, -S02-heteroaryl, -SO2-substituted 

heteroaryl, -S02-heterocyclic, -SO2-substituted heterocyclic, wherein alkyl, substituted alkyl, 

alkeni, substituted alkenyl, alkynyl, substituted alkynyl, cycloalkyl, substituted cycloalkyl, aryl, 

substituted aryl, heteroaryl, substituted heteroaryl, heterocyclic and substituted heterocyclic are 

as defined herein. Substituted sulfonyl includes groups such as methyl-S02-, phenVl-S02-, and 

4-methylphenyl-SO-. Preferred substituted alkyl groups on the substituted alkyl-SO2- include 

halogenated alkyl groups and particularly halogenated methyl groups such as trifluoroinethyl, 

difluromethyl, fluorornethyl and the like.  

[01051 "Substituted sulfinyl" refers to the group -SO-alkyl, -SO-substituted 

alkvl. -SO-alkenyl, -SO-substituted alkenyl, -SO-cycloalkyl, -SO-substituted 

cylcoalkyl, -SO-aryl, -SO-substituted aryl, -SO-heteroaryl, -SO-substituted 

heteroaryl, -SO-heterocyclic, -SO-substituted heterocyclic, wherein alkyl, substituted alkyl, 

alkenyl, substituted alkenyl, alkvnyv substituted alkynyl, cycloalkyl, substituted cycloalkyl, aryl, 

substituted aryl, heteroaryl, substituted heteroaryl, heterocyclic and substituted heterocyclic are 

as defined herein. Substituted sulfinyl includes groups such as methyl-SO-, phenyl-SO-, and 

4-methylphenyl-SO-. Preferred substituted alkyl groups on the substituted alkyl-SO- include 

halogenated alkyl groups and particularly halogenated methyl groups such as trifluoromethyl, 

difluromethyl, fluoromethyl and the like.  

[01061 "Sulfonyloxy" or "substituted sulfonyloxy" refers to the 

group -0S02-alkyl, -OS0 2-substituted alkyl, -OS0 2-OH, -OSO2-alkenyl, -OS02-substituted 

alkenyl, -OS02-cVcloalkyl, -OSO2-substituted cvlcoalkyl, -0S02-aryl, -OSO2-substituted 

aryl. -OS02-heteroaryl, -OS02-substituted heteroaryl, -OS0 2-heterocyclic, -OS02-substituted 

heterocyclic, wherein alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted 
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alkyny, cycloalkyl, substituted cycloalkyl, aryl, substituted aryl, heteroaryl, substituted 

heteroaryl, heterocyclic and substituted heterocyclic are as defined herein.  

[0107] "Sulfonvlamino" refers to the group -NR 3 7(substituted sulfonyl) where R3 7 is 

hydrogen. alkyl. or substituted alkyl and substituted sulfonyl is as defined here.  

[01081 "Thioacyl" refers to the groups H-C(S)-, alkyl-C(S)-, substituted alkyl-C(S)-, 

alkenyl-C(S)-, substituted alkenyl-C(S)-, alkynyl-C(S)-, substituted alkyny-C(S)-, 

cycloalkyl-C(S)-, substituted cvcloalkyl-C(S)-, aryl-C(S)-, substituted aryl-C(S)-, 

heteroaryl-C(S)-, substituted heteroaryl-C(S)-, heterocyclic-C(S)-, and substituted 

heterocyclic-C(S)-, wherein alkyl, substituted alkyl, alkenyl, substitutedalkenyl, ailkynyl, 

substituted alkynyl, cycloalkyl, substituted cycloalkyl, aryl, substituted aryl, heteroaryl, 

substituted heteroaryl, heterocyclic and substituted heterocyclic are as defined herein.  

[01091 "Mercapto" or "thiol" refers to the group -SH.  

[01101 "Formyl" refers to the group -- C(O)H.  

[01111 "Thiocarbonyl" refers to the divalent group -C(S)- which is equivalent to -C(=S)-.  

[01121 "Thione" refers to the atom (=S).  

[01131 "Alkylthio" refers to the group -S-alkyl wherein alkyl is as defined herein.  

[01141 "Substituted alkylthio" refers to the group -S-(substituted alkyl) wherein substituted 

alkyl is as defined herein. Preferred substituted alkyl groups on -S-(substituted alkyl) include 

halogenated alkyl groups and particularly halogenated methyl groups such as trifluoromethyl, 

difluromethyl, fluoromethyl and the like.  

[01151 "Vinyl" refers to unsaturated hydrocarbon radical -CH=CH2, derived from ethylene.  

[01161 The terms "optional" or "optionally" as used throughout the specification means that 

the subsequently described event or circumstance may but need not occur, and that the 

description includes instances where the event or circumstance occurs and instances in which it 

does not. For example, "the nitrogen atom is optionally oxidized to provide for the N-oxide 

(N----O) moity" means that the nitrogen atom may but need not be oxidized, and the description 

includes situations where the nitrogen atom is not oxidized and situations where the nitrogen 

atom is oxidized.  

[0117] The tenn "optionally substituted" refers to a substituted or unsubstituted group. The 

substituted group may be substituted with one or more substituents, such as e.g., 1, 2, 3. 4 or 5 

substituents. Preferably, the substituents are selected from the functional groups provided 

herein. In certain more preferred embodiments, the substituents are selected from oxo, halo, 

-CN N02, -CO2R 0 , -OR100, -SR1°), -SOR-0 °, -S2R'.°, -NR 0 1Ri 02, -CONR0"Ro 2.  

-SO2NR1 0 R1
)2, C1-C6 alkyl, Ci-C alkoxy, -CR1O=C(RO)2, -CCR>00, CCio cycloalkyl, C4-CO 
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heterocyclyl, C6-C14 aryl and C5-C12heteroaryl, wherein each R.0 independently is hydrogen or 

C1-Cs alkyl; C3-C12 cycloalkyl; C4-C1 heterocyclyl; C-C14 aryl; or C2-C12heteroaryl; wherein 

each alkyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with 1-3 halo, 1

3 C1-C6 alkyl, 1-3 C1-C haloalkyl or 1-3 Ci-C6 alkoxy groups. More preferably, the 

substituents are selected from the group consisting of chloro, fluoro, -OC 3, methyl, ethyl, iso

propyl, cyclopropyl, -OCF3, -CF3 and -OCHF2.  

[01181 R10 1 and Rio2 independently are liydrogcn;C-Cs alkyl, optionally substituted with 

-CO2H or an ester thereof, Ci-C alkoxy, oxo, -CR 3 =C(R'°3 )2, -CCR, C3-CJ0 cycloalkyl, C-Cio 

heterocyclyl, C6-C14 aryl, or C2-Cu heteroaryl, wherein each R" independentlyis hydrogen 

or Ci-Cs alkyl; C3-C1 cycloalkyl; C4-C0 heterocyclyl; C6-C14 aryl; or C2-C heteroaryl; 

wherein each cycloalkyl, heterocyclyl .aryl, or heteroaryl is optionally substituted with 1-3 alkyl 

groups or 1-3 halo groups, or R 1 and R 10 2 together with the nitrogen atom they are attached to 

form a 5-7 membered heterocycle.  

[01191 Unless indicated otherwise. the nomenclature of substituents that are not explicitly 

defined herein are arrived at by naming the terminal portion of the functionality followed by the 

adjacent functionality toward the point of attachment. For example, the substituent 

"alkoxycarbonylalkyl" refers to the group (akoxy)-C(O)-(alkyl)-.  

[0120] It is understood that in all substituted groups defined above, polymers arrived at by 

defining substituents with further substituents to themselves (e.g., substituted aryl having a 

substituted aryl group as a substituent which is itself substituted with a substituted aryl group, 

etc.) are not intended for inclusion herein. In such cases, the maximum number of such 

substituents is three. 'That is to say that each of the above definitions is constrained by a 

limitation that, for example, substituted aryl groups are limited to -substitutedaryl-(substituted 

aryl)-substituted aryl.  

[0121] It is understood that the above definitions are not intended to include impermissible 

substitution patterns (e.g., methyl substituted with 4 fluoro groups). Such impermissible 

substitution patterns are well known to the skilled artisan.  

[01221 It is appreciated that certain features of the invention, which are. for clarity, described 

in the context of separate embodiments, may also be provided in combination in a single 

embodiment. Conversely, various features of the invention, which are, for brevity, described in 

the context of a single embodiment, may also be provided separately or in any suitable 

subcombination. All combinations of the embodiments pertaining to the chemical groups 

represented by the variables are specifically embraced by the present invention and are disclosed 

herein just as if eachand every combination was individually and explicitly disclosed, to the 
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extent that such combinations embrace compounds that are stable compounds (i.e., compounds 

that can be isolated, characterized, and tested for biological activity). In addition, all 

subcombinations of the chemical groups listed in the embodiments describing such variables are 

also specifically embraced by the present invention and are disclosed herein just as if each and 

every such sub-combination of chemical groups was individually and explicitly disclosed herein.  

Compounds 

[01231 In one aspect, provided herein is a compound of formula (I): 

R3 R 9 

L R 

N ,.N 1A1-0 

(1) 

or a tautomer or an N-oxide thereof, or an isotoponer of each thereof, or a prodrug of each of 

the above, or a stereoisomer of the aforesaid, or a pharmaceutically acceptable salt of each of the 

foregoing, or a solvate of each of the preceding, wherein: 

ring A together with the carbonyl (keto) group within the ring form a 5 membered heterocycle 

containing 1-3 ring heteroatoms selected from the group consisting of N, 0, and S,wherein the 

heterocyle isoptionally substituted with 1-2 substituents selected from the group consisting of 

Ci-C3 alkyl and C3-C4 cycloalkyl, and wherein the carbonyl (keto) group is not adjacent to the 

atom attached to X; 

R" is Ci-C4 alkyl; C-C4 alkyl optionally substituted with 1-5 halo, preferably fluoro, or 

hydroxyl groups; C3-C5 cycloalkyl, CON(R 0)2, or NR'OCOR , wherein each R° is 

independently CI-C3 alkyl or -; 

R2 is H or C1-C alkyl; 

L is 0 CH2, S, SO, SO2, CO, CHF, CF2, C(R ")CN such as C(Me)CN, CHR ", or CRD)R 1, 

wherein each R" is C-C2 alkyl optionally substituted with 1-5 halo, preferably fluoro, or the 2 

22



WO 2020/041741 PCT/US2019/047968 

R` groups together with the carbon atom they are attached to form a cyclopropyl or cyclobutyl 

ring;.  

each of R 3 and R4 is independently Cl, Br, Me. or ethyl; 

R is H, halo., C-C4 alkyl preferably CH3, or C3-C4 cycloalkyl, or R5 together with R4 and the 

intervening atoms form a 5-7 membered cycloalkylor a 5-7 membered heterocycle containing I

2 ring heteroatoms; and 

X is absent (i.e., X is a bond), or is 0, NR12, C(O)NR12, NR1 2C(O), CR 1 2 , OCRI 1 2 , 

CR R120, NR12 CR12R", CR JR2 NR, S02NR, or NR12 S02, wherein each R, "is 

independently - or methyl.  

[01241 In some embodiments, the compound of formula (I) is apharmaceuticallyacceptable 

salt thereof 

[0125] In one embodiment, the compound of formula (I) is a compound of formula (IIA): 

H N 

x 

R3 

L R 

N 
0 

R 2 

(IIA) 

wherein the variables are defined as in formula (I).  

[0126] In one embodiment, the compound of formula (I) is a compound of formula (IIB): 
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H 
N, 

x 

R3 
R 

L P 

N .0 

R2 

(1IB) 

wherein the variables are defined as in formula (I).  

[0127] In one embodiment, the compound of formula (I)is a compound of formula (IIIA).  

O o 
HN N 

RR3 
LR 

N , N -"0 

R2 

(IIIA) 

wherein the variables are defined as in formula (I).  

[0128] In one embodiment, the compound of formula (I) is a compound of formula (IIIB): 

NO\ 
H N 

HN 

R35 

L3 R 

R2 
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(IIB) 

wherein the variables are defined as in formula (I).  

[01291 In one embodiment, the compound of formula (1) is a compound of formula (I1IC): 

0 

HN N 

0 

R35 

L R 

NN 0 

R 2 

(IIIC) 

wherein the variables are defined as in formula (I).  

[01301 In one embodiment, the compound of formula (I) is a compound of formula (HID): 

Y° N 

H N 

H N O 

RR3 

N, N -- 0 

R 2 

(IID) 

wherein the variables are defined as in formula (I).  

[01311 In one embodiment, the compound of formula (I) is a compound of formula (IVA): 
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R3 

L R 

R 2 

(IVA) 

wherein the variables are defined as in formula (I).  

[01321 In one embodiment, the compound of formula (I) is a compound of formula (IVB): 

0 H 
\rN 

V 
H N 

R3 

L R 

0 

R 2 

(IVB) 

wherein the variables are defined as in formula (I).  

[01331 In one embodiment, the compound of formula (I) is a compound of formula (IVC): 

H 

N" 

0 

R3 

L R 

INO N N 0 

R2 
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(IVC) 

wherein the variables are defined as in formula (I).  

[01341 In one embodiment, the compound of formula (I) is a compound of formula (IVD): 

NO 

HN 

R3 

L R 

N, N 0 

R-9 

(IVD) 

wherein the variables are defined as in formula (I).  

[01351 In one embodiment, the compound of formula (I) is a compound of formula (VA): 

HN 

H N, 

R3R4 

0 R1 

R 2 

(VA) 

wherein the variables are defined as in formula (I).  

[0136] In one embodiment, the compound of formula (I) is a compound of formula (VB): 
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0O 

I N 
HN 

HN 

R3 

0 R 

N, N 0 

R 2 

(VB) 

wherein the variables are defined as in formula (1).  

[01371 In one embodiment, the compound of formula (1) is a compound of formula (VC): 

°0 
HN 

0 

R3R 

0 R 

NN 0 

(VC) 

wherein the variables are defined as in formula (I).  

[01381 In one embodiment, the compound of formula (I) is a compound of formula (VD): 

0\ 

H N 

HN 0 

RR5 

0 R 

R2 
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(VD) 

wherein the variables are defined as in formula (I).  

[01391 In one embodiment, the compound of formula (I) is a compound of formula (VIA): 

H 

0 

R35 
4 

O, R 
0 R 

N N 0 

R 2 

(VIA) 

wherein the variables are defined as in formula (1).  

[01401 Inone embodiment, the compound offornula(I) is a compoundofformula(VIB): 

O H N 

H N 

R3 

0 R 

N .0 

R 2 

(VIB) 

wherein the variables are defined as in formula (I).  

[01411 In one embodiment, the compound of formula(I) is a compound of formula (VIC): 
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0H 
NN 

R3  R 

O R1 
o, IN 

NN 0 

R 2 

(VIC) 

wherein the variables are defined as in formula (I).  

[01421 In one embodiment, the compoundof formula (I) is a compound of formula (VID): 

0 H 

H N O 

R3 

0 RI 

N, N 0 

R2 

(VID) 

wherein the variables are defined as in formula (I).  

[01431 In one embodiment, the compoundof formula(I) is acompound of formula(VIIA).  

O N 

HN/ 

R3 

0 

NN 0 

R2 
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(VIIA) 

wherein R2 is H or methyl, and the variables are defined as in formula (I).  

[01441 In one embodiment, the compound of formula (I) is a compound of formula (VIIB): 

0 0N 

HN N 

HN 

RR2 
0 

(VIIB) 

wherein R' is H or methyl, and the variables are defined as in formula (I).  

[01451 In one embodiment, the compoundof formula(I) is acompound of formula (VIIC): 

HN / 

0 

0 

N 0 

R2 

(VIIC) 

wherein R? is H or methyl and the variables are defined as in formula (I).  

[01461 In one embodiment, the compound of formula (I) is a compound of formula (VIID): 
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O\N 

HN 

HN 0 

R3  R 

6 

R 2 

(VIID) 

wherein R2 is H or methyl, and the variables are defined as in formula(I).  

[01471 In one embodiment, the compound of formula(I) is acompound of formula (VIIA): 

H 

0 

N 
N N O 

R 2 

(VIIIA) 

wherein R2 is H or methyl, and the variables are defined as in formula (I).  

[01481 In one embodiment, the compound of formula(I) is a compound of formula (VIIIB): 

H 
0N 

0 

HN 

R3  O 
0 

N O 

R2 
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(VIIIB) 

wherein R2 is H or methyl, and the variables are defined as in formula (I).  

[01491 In one embodiment, the compound of formula (I) is a compound of formula (VIIIC): 

0 H N 
I O 

Y 0 

R 3 R 4 
0 

R 2 

(VIlIC) 

wherein R2 is H or methyl, and the variables are defined as in formula (I).  

[01501 In one embodiment, the compound of formula(I) is acompound of formula (VIIID): 

O H 
SN 

HN 0 

N 0 

R2 

(VIIID) 

wherein R-iIs H or methyl, and the variables are defined as in formula (I).  

[01511 In one embodiment, the compound of formula(I) is a compound of fonnula(IXA), 

(IXB), (IXC), (IXD), (IXE), or (IXF): 
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0\ Q0 0\ 
SN' <N HN/ HNH 

HN HN N HN 

HN HN O N 5 

R3  R R R3 R 

N'0 N O 

RR R2 

(IXA) (IXB) (IXC) 

0 0 

N H N N 
SHN /HN 

R5 R 

2R3  O 

0R S\ R O\ S R 

N 0 N O N 

KN/ N 0 

N- 0 H N 0 K 

(IXD) (IXE) (IXF) 

wherein the variables are defined as informula(1). In some embodinents, the compound is of 

formula (IXA). In some embodiments, the compound is offormula (IXB). In some 

embodiments, the compound isof formua (IXC). In some embodiments, the compoudis of 

formula (IXD). In some embodiments, the compound is offormula (IXE). In some 

embodiment, the compound is offormula (IXF).  

[01521 In one embodiment, ring Atogether with the carbonyl (keto) groupxwithin the rimg 

form a 5membered heterocycle containing 1-3 ring heteroatoms selected from the group 

consisting of N 0,andS, and werein the keto group is not adjacent to the atom attached toX.  

In one embodiment ring Atogetherxwith the carbonyl (keto) group within the ring forma 5 

membered heterocycle containing 1-3 ring heteroatoms selected from the group consisting of N, 

0,.and S, wherein the heterocyle is substituted with1I-2C-C 3 aklor C3 -C4 cyloalkyl, and 

wherein the keto group is not adjacent to the atom attached to X.In oneembodiment, the 5 

34



WO 2020/041741 PCT/US2019/047968 

membered heterocycle contains 1-3 ring heteroatoms selected from the group consisting of N 

and 0. In some embodiments, ring A together with the carbonyl (keto) group within the ring is 

0 
HN

N . In sone embodiments, ring A together with the carbonyl (keto) group within the ring 

0 

'~/NH 

Is O C 

[01531 In one embodiment, Ris Ci-C4 alkyl. In some embodiments, R ismethyl, ethyl, n

propyl, isopropyl, n-butyl, ort-butyl. In some embodiments, RI Is C3-C4 alkyl. In one 

embodiment, R1 is isopropyl. In some embodiments, R' is t-butyl. In one embodiment, R1 is 

Ci-C4 alkyl optionally substituted with 1-5 halo, preferably fluoro. In some embodiments, R' is 

C-C4 alkv optionally substituted with 1-2 halo, such as fluoro or chloro. In one embodiment, 

R1 is C1-C4 alkyl optionally substituted with 1-5 halo or hydroxyl groups. In some 

embodiments, Ris C2-C4alkyl optionally substituted with 1-5 halo or hydroxyl groups. In 

some embodiments, R is Ci-C4 alkyl optionally substituted with 1-2 halo or hydroxyl groups.  

In one embodiment, R' is C1-C4 alkyl optionally substituted with 1-5 hydroxyl groups. In some 

embodiments. R isC-C4 alkyl optionally substituted with 1-2 hydroxyl groups. Income 

embodiments. R is Ci-C4 alkyl substituted with I hydroxyl group. In some embodiments, R is 

C1-C4 alkyl optionally substituted with 1-2 halo or hydroxyl groups. In some embodiments, R 

is HO-CH(CH3)-. In some embodiments, R'is HO-CH(CH2CH3)-. In some embodiments R is 

HO-C(CH)2-. In some embodiments, R is HO-CH2CH(CH3)- In one embodiment, R1 is C3

C cycloalkyl. In some embodiments, Ris a monocyclic C3-C5 cycloalkyl. II son 

embodiments. R is cyclopropyl, cyclobutyl, or cyclopentyl. In some embodiments, RI is 

cyclopropyl. In some embodiments, R1 is a fused bicyclic C3-C5 cycloalkyl. In some 

embodiments, R is a bridged bicyclic C3-C5 cycloalkyl. II some embodiments, Ris  

In one embodiment, R1 is CON(R 10)2. In one embodiment, R1 is NR`COR1 0.  

[01541 In one embodiment, each R1 is independently C-C3 alkyl. In some embodiments, 

each R 1 is independentlymethyl, ethyl, n-propyl, orisopropyl. In some embodiments, eachR1 ° 
ismethyl. InoneembodimenteachR"is H. In some embodiments, one R" is - and the other 

R" is Ci-C3 alkyl. In some embodiments, one R10 is H and the other R1 is methyl.  
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[01551 In one embodiment, R 2 is1H. Inoieembodiment, R 2 isCi-C3 alkyl. Insome 

embodiments, R2 is methyl, ethyln-propil, or isopropyl. In some embodiments, R2 is methyl.  

In some embodiments, R2 is H or -CH3.  

[01561 In one embodiment, L is 0. In one embodiment, L is CH2. Inone embodiment, L is S.  

In one embodiment, L is SO. In one embodiment, L is SO2. In one embodiment, L is CO. In 

one embodiment, L is CF. In one embodiment, L is CF?. In one embodiment, L is C(R11 )CN.  

In one embodiment, L is C(Me)CN. In one embodiment, L is CHR or C(R")RD, wherein each 

R" is independently C-C2 alkyl optionally substituted with 1-5 halo, preferably fluoro, or the 2 

Rn groups together with the carbon atom they are attached to forn a cyclopropyl or cyclobutyl 

ring. In one embodiment, L is CHR". In one embodiment, L is C(R)R". In one embodiment, 

each R" independently is C!C2 alkyl, i.e., is methyl or ethyl. In one embodiment, each R" 

independently is C-C2 alkyl substituted with 1-5 halo, preferably fluoro. In one embodiment., 

the 2 R` groups together with the carbon atom they are attached to form a cyclopropyl or 

cyclobutyl ring. In some embodiments, L is 0, CH2 SO2, CO., CHR1 , or C(R')R', and each 

R" is independently methyl or ethyl. In some embodiments, L is 0, CH2, SO2, or CO.  

[01571 In one embodiment, R 3 is Cl. In one embodiment, R 3 is Br. In one embodiment, R3 is 

Me. In one embodiment, R3 is ethyl. In some embodiments, R3 is Cl or -CH3. In one 

embodiment, Ri's Cl. In one embodiment, R 4 is Br. In one embodiment, R is Me. In one 

embodiment, R4 is ethyl. In one embodiment, R' and R4-are each Cl. In sone embodiments, R 

and R are each methyl. In some embodiments, R3 is Cl and R4 is methyl. In some 

embodiments, R3 is methyl and R4 is Cl.  

[01581 In one embodiment, R 5is H. In one embodiment, R is halo. In some embodiments, 

R 5is fluoro, chloro, or bromo. In some embodiments, R? is fluoro. In one embodiment, R? is 

C-C4 alkyl. In some embodiments, R5 is C-C3 alkyl. In some embodiments, R5 is methyl, 

ethyl, n-propyl, or isopropyl. In one embodiment, R5 is CH3. In some embodiments, R5 is H or 

-CH3. In one embodiment, R' is C3-C4cycloalkyl. In some embodiments, R' is cyclopropyl. In 

some embodiments, R is cyclobutyl. In one embodiment, R4together with RWand the 

intervening atoms form a 5-7 membered cycloalkyl. In some embodiments, R4 together with R

and the intervening atoms form cyclopentyl or cyclohexyl. In some embodiments, R t ogether 

with R. and the intervening atoms form cyclopentyl. In one embodiment, R' together with R5 

and the intervening atoms form a 5-7 membered heterocycle containing 1-2 ring heteroatoms.  

Preferred heteroatoms include one or more of N, 0., and S.  

[01591 In one embodiment, X is absent (i.e., X is a bond). In one embodiment, X is 0. In one 

embodiment, X is NR". In one embodiment, X is C(O)NR 1. In one embodiment, X is 
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NRIC(O). In one embodiment, X is NR 12SO2. In one embodiment, X is SO2NR" In one 

embodiment, X is NR1 2C(O). In one embodiment, XisCR2 R" . In one embodiment, Xis 

OCR 2R 1 2. In one embodiment, X is CR12 R 2 O. In one embodiment, X is CR2 R12 NH. In one 

embodiment, X is NR CR R .In some embodiments, X is NR C(O), CR R ,or 

NR 1 CR 12R", and each R" is independently H or methyl. In some embodinents, X is 

N(CH3)CH2. In one embodiment, X is CR1 2 R'NR In one embodiment, X is NH. In one 

embodiment, X is CH?, In one embodiment, X is OCH2. In one embodiment, X is CH20. In 

one embodiment, X is NHCH2 In one embodiment, X is CH2NH. In one embodiment, X is 

NIC(O). In one embodiment, X is C(O)NH. In one embodiment, X is SO2NH. In one 

embodimentXisNHSO2. Insomeembodiments,X isOCH2, N-C2I,NH-IC(0),N(CH3)CH2, 

orN(H)CH(CH3). Inoneembodiment,R 2 is H. Inone embodiment., R 2 is methyl. In some 

embodiments, all R g roups in a given moiety, such as OCR 1 2R, are H. In some 

embodiments, all R 12groups in a given moiety, such-asCRR1 ,aremethyl.Insome 

embodiments, the R groups in a given moiety, such as OCR12 R 2 are a combination of H and 

methyl.  

[01601 In one aspect, provided is a compound of formula (I) wherein the compound hasany 

one or more of the following features: 

(I) ring A together with the carbonyl group within the ring is: 

0 

HN 

(i) N or 

0 

N H 
(ii) O 

(II) R is: 

(iii) C-C4 alkyl optionally substituted with 1-5 halo or hydroxyl groups or 

(iv) C3-C5 cycloalkyl; 

(III)R2 is H or C-C3 alkyl; 

(IV) R3 is Cl or methyl; 
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(V) R4 is Cl or methyl; 

(VI) R? is H, halo, or C-C4 alkyl; 

(VII) R' together with R4 and the intervening atoms form a 5-7 membered cycloalkyl 

or a 5-7 membered heterocycle containing 1-2 ring heteroatoms; 

(VIII) X is: 

(v) a bond; or 

(vi) NR1 2C(O), CR1 2 R1 2 , or NRCR 1 2 R 2, wherein each R1 2 isindependently 

H or methyl; and 

(IX) L is 0, CH2, SO2, or CO.  

[01611 In one variation, (I) applies. In one variation, (II) applies. In one variation, (III) 

applies. In one variation, (IV) applies. Inone variation, (V) applies. Inone variation, (VI) 

applies. In one variation, (VII) applies. In one variation, (VIII)applies. In one variation, (IX) 

applies. In one aspect of this variation, (I), (II), (III), (IV), (V), (VI), (VIII), and (IX) apply. In 

another aspect of this variation, (I), (II), (III), (IV), (VII), (VIII), and (IX) apply. In one 

variation, (i), (iii), and (vi) apply. In one variation, (ii), (iii), and (v) apply. In one variation, (i), 

(iii) and (vi) apply. In one variation, (i). (iv), and (vi) apply. In one variation, (i), (iii) (VII), 

and (vi) apply.  

[0162] In some embodiments, the compound of formula (I) is an agonist of THR beta. In some 

embodiments, the compound of forma(I) is an agonist of THR beta and is selective over THR 

alpha. In some embodiments, the compound of formula (I) has at least 2-fold selectivity for THR 

beta overTHR alpha. In some embodiments, the compound of formula (1) has at least 5-fold 

selectivity forTHR betaoverTHR alpha. In some embodiments, the compoundof fonnula (I) 

has at least I0-fold selectivity for THR beta over THR alpha. In some embodiments, the 

compound of formula (I) has at least 20-fold selectivity for THR beta over THR alpha. In some 

embodiments, the compound of formula (1) has at least 50-fold selectivity for THR beta over 

THR alpha. In some embodiments, the compoundof formula (I) hasat least 75-fold selectivity 

for THR beta over THRalpha. In some embodiments, the compound of formula (I) has at least 

100-fold selectivity forTIR beta overTHR alpha. In some embodiments, the compound of 

formula (I) has at least 2-, 3-, 4-, 5-, 6-, 7-, 8-, 9- 10-, 15-, 20-, 25-, 30-, 35-, 40-,45-, 50-, 55-, 

60-, 65-, 70-, 75-, 80-, 85-, 90-, 95-, or 100-fold selectivity for THR beta over THR alpha. In 
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any such embodiment, in one aspect selectivity is assessed viaa biochemical assay, such as the 

TR-FRET assay described in Example Bl.  

[0163] In the descriptions herein, it is understood that every description, variation, 

embodiment or aspect of a moiety may be combined with every description, variation, 

embodiment or aspect of other moieties the same as if each and every combination of 

descriptions is specifically and individually listed. For example, every description, variation, 

embodiment or aspect provided herein with respect to the ring A moiety of formula (I) may be 

combined with every description, variation, embodiment or aspect of RR 2, R, R 4, R5, R", R 

R', X, and L the same as if each and every combination were specifically and individually 

listed. It is also understood that all descriptions, variations, embodiments or aspects of formula 

(I). where applicable, apply equally to other formulae detailed herein, and are equally described.  

the same as if each and every description, variation, embodiment or aspect were separately and 

individually listed for all formulae. For example, all descriptions, variations, embodiments or 

aspects of formula (I), where applicable, apply equally to any of formulae as detailed herein, 

such as formulae (IIA), (IB), (IIIA)-(IIID), (IVA)-(IVD), (VA)-(VD), (VIA)-(VID), (VIIA)

(VIID), (VIIIA)-(VIID), and (IXA)-(IXF), and are equally described, the same as if each and 

evydescription, variation, embodiment or aspect were separately andindividually listed for all 

formulae.  

[01641 In some embodiments, provided is a compound selected from the compounds in Table 

1, or pharmaceutically acceptable salt thereof. Although certain compounds described in the 

present disclosure, including in Table 1, are presented as specific stereoisomers and/or in a non

stereochemical form, it is understood that any or all stereochemical forms, including any 

enantiomeric or diastereomeric forms, and any tautomers or other forms of any of the 

compounds of the present disclosure, including Table 1, are herein described.  

[0165] In one embodiment, provided herein is a compound selected from those tabulated 

below in Table I: 

Table I 

Example Structure Example Structure 
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or atautomer or an N-xide thereof or ani1stoponer ofeach thereof, or aprodnug of each of 

the above, or astereoisomer of the aforesaid, or apharmaceutically acceptable salt of each of the 

foregoing, or asolvate of each of the preceding, 

[01661 In some embodiments, provided herein is a compound selected from those listed in 

Table I or a pharmaceutically acceptable salt thereof.  

[01671 The invention also includesall sats, such aspharmaceutically acceptable salts,of 

compounds referred to herein. The invention also includes any or all of the stereochemical 

forms, including any enantiomeric or diastereomeric forms, and any tautomers or other forms, 

such as N-oxides, solvates, prodrugs, or isotopomers, of the compounds described. Unless 
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stereochemistry is explicitly indicated in a chemical structure or name, the structure orname is 

intended to embrace all possible stereoisomers of a compound depicted. In addition, where a 

specific stereochemical form is depicted, it is understood that other stereochemical forms are 

also embraced by the invention. All forms of the compounds are also embraced by the invention, 

such as crystalline or non-crystalline forms of the compounds. Compositions comprising a 

compound of the invention are also intended, such as a composition of substantially pure 

compound, including a specific stereochemical form thereof. Compositions comprising a 

mixture of compounds of the invention in any ratio are also embraced by the invention 

including mixtures of two or more stereochemical forms of a compound of the invention in any 

ratio, such that racemic, non-racemic. enantioenriched and scalemic mixtures of a compound are 

embraced.  

Methods of Synthesis 

Scheme 1: General synthesis of biaryl-ether core 

Rsj 

Cl CIlH T 0 arnmoniurn 
N persulfate R1 N R 5 
N N basic conditions 

Cl Cl 

R3  R optional N-alkylation: 

R O hydrolysis R1 0 substituent or PG 

N' R4 
Cl N R4  T N R 

T =Br CN, NH 2 
R3 

N 
0 N R,   T 

G R5 

wherein R', R3, R4, and R' are as defined for the compound of formula (I); T is Br, CN, or NI-12; 

and PG and G are suitable protecting groups.  

[01681 The biaryl-ether core of the compounds disclosed herein can be prepared asoutlined in 

Scheme 1. Reaction of 3,6-dichloropyridazine and compounds of general formula R-CO2H 

with ammonium persulfate provides Rsubstituted dichloropyridazine compounds, which can 
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then be reacted with phenol derivatives, hydrolyzed, and optionally N-protected to provide the 

desired intermediate compounds.  

Scheme ': Alternative pyridazine synthesis 

CI CI 
1 heat R N 

N N N 
N NN 

CI CI 

wherein R is as defined for the compound of formula (I).  

[01691 Scheme ' provides an alternative synthesis of the pyridazines used for the preparation 

of compounds of formula (I) disclosed herein. Reaction of 3,6-dichloro-1,2,4,5-tetrazine with 

R"-substituted acetylenes affords R-substituted dichloropyridazine compounds.  

Scheme la: Arriving at G =alkyl and T= NH2 

R phthaiimide 1 0 
R O protection 4 N 

,n- IN 0 NNN-RIC N 
CI N R NH 2  H Rz 

R3 
010 

N-alkylation then R1  | 
deprotection 0 N 

N' R4 N H2 

wherein RI, R3, R4, and R are as defined for the compound of formula (I); and G is a suitable 
protecting group.  

[01701 Scheme la outlines a synthesis wherein G is an alkyl group and T is NH2. Compounds 

having the biaryl-ether core with an amine moiety can undergo phthalimide protection, N

alkylation, and subsequent deprotection to provide the desired intennediate compounds.  
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Scheme 2: 
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wherein R', R3, R4, R 5, and RI are as defined for the compound of formula (I); and PG, G, and 
Gi are suitable protecting groups.  

[01711 Scheme 2 outlines the synthesis of certain compounds of formula (I) disclosed herein.  

Compounds having the biaryl-ether core with an amine moiety, for example as provided in 

Scheme Ia. can undergo N-alkylation and second amine derivatization, followed by reaction 

with NHOH, treatment with a carbonyl transfer reagent, and optional deprotection to afford the 

desired compounds.  
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Scheme 2a: 

R3 R3 
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wherein RI, R3, R4, R 5 .and R12 are as defined for the compound of formula (1); and PG and G1 
are suitable protecting groups.  

[01721 Scheme 2a outlines an alternative synthesis of certain compounds of formula (1) 

disclosed herein. Compounds having the biaryl-ether core with an amine moiety can undergo N

alkylation, protection of the amine group, reaction with N120H treatment with a carbonyl 

transfer reagent, and optional deprotection or hydrolysis to afford the desired compounds.  

Scheme 3: 

0 

4HO 0N 
RI 0) A~ 

0-l IN R4  N amide bond 0 N R4  N 

G R5 G1/H formation R5 G,/H 

wherein RI, R, , R,5 . and ring A are as defined for the compound of formula (I); and G and Gi 
are suitable protecting groups.  

[01731 Scheme 3 shows the synthesis of certain compounds of formula (I). Reaction of biaryl

ether derivatives containing an amine moiety with carboxylic acid derivatives of ring A provides 

amide bond formation to form the desired compounds.  

46



WO 2020/041741 PCT/US2019/047968 

Scheme 4: 
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wherein R', R3, R .R, and R are as defined for the compound of formula (I); and G and PG 
are suitable protecting groups.  

[01741 Scheme 4 shows the synthesis of certain compounds of formula (). Palladium

mediated hydroxylation of biaryl-ether derivatives containing a bromo group followed by 0

alkylation, reaction with NH2OH, treatment with a carbonyl transfer reagent, and optional 

deprotection or hydrolysis provides the desired compounds.  

Scheme 5: 

N   NH2OH 0H 
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r- Y, 0 N R   
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0 -41N' R~ 4 .> 13   H 

N 1" 
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R 3 

carbonyl R   0 
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O N'N R4 N 
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wherein RI, R3, R4, and R5 are as defined for the compound of formula (1); and G is a suitable 
protecting group.  
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[01751 Scheme 5 shows the synthesis of certain compounds of formula (I). Treatment of 

biaryl-ether derivatives containing a cyano group with NH2OH, followed by treatment with a 

carbonvi transfer reagent provides the desired compounds.  

Scheme 6: 
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1 >4 N 0  0 N R 
RH N- R N-O 
R5  N-0 

wherein R, R3, R, and R are as defined for the compound of formula (I).  

[01761 Scheme 6 shows the synthesis of certain compounds of formula (I). Treatment of 

biaryl-ether derivatives containing a cyano group with NH2OH, followed by treatment with a 

carbon transfer reagent and hydrolysis provides the desired compounds.  

Scheme 7: 
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wherein R, R?3, R 4, and RI are as defined for the compound of formula (1); and G is a suitable 
protecting group.  

[01771 Scheme 7 shows the synthesis ofcertaincompounds offormula().  

Diazotization/iodination of biaryl-ether derivatives containing an amino group, followed by 

Sonogashira coupling, reaction with NH2OH, and subsequent optional deprotection provides the 

desired compounds.  

[01781 Synthesis of certain compounds provided herein are schematically illustrated above, 

and provided in the Examples section below. The variables listed in the schemes above are as 

defined for the compound of formula (I) or any variation, embodiments, or aspect thereof.  

Synthesis of other compounds provided herein will be apparent to the skilled artisan based on 

the guidance provided herein and based on synthetic methods well known to the skilled artisan.  

[0179] Where it is desiredto obtain aparticularenantiomerof acompound, this may be 

accomplished from a corresponding mixture of enantiomers using any suitable conventional 

procedure for separating or resolving enantiomers. Thus, for example, diastereomeric 

derivatives may be produced by reaction of a mixture of enantiomers, e.g. a racemate, and an 

appropriate chiral compound. The diastereomers may then be separated by any convenient 

means, for example by crystallization, and the desired enantiomer recovered. In another 

resolution process, a racemate may be separated using chiral High Performance Liquid 

Chromatography. Alternatively, if desired a particular enantiomer may be obtained by using an 

appropriate chiral intermediate in one of the processes described.  

[01801 Chromatography, recrystallizationand other conventional separation procedures may 

also be used with intermediates or final products where it is desired to obtain a particular isomer 

of a compound or to otherwise purfy a product of a reaction.  

[01811 Solvates and/or polymorphs of a compound provided herein or a pharmaceutically 

acceptable salt thereof are also contemplated. Solvates contain either stoichiometric or non

stoichiometric amounts of a solvent, and are often formed during the process of crystallization.  

Hydrates are formed when the solvent is water, or alcoholates are formed when the solvent is 

alcohol. Polymorphs include the different crystal packing arrangements of the same elemental 

composition of a compound. Polymorphs usually have different X-ray diffraction patterns, 

infrared spectra, melting points, density, hardness, crystal shape, optical and electrical 

properties, stability, and/or solubility. Various factors such as the recrystallization solvent, rate 

of crystallization, and storage temperature may cause a single crystal form to dominate.  

[01821 It is understood that the synthetic process disclosed here may be modified to arrive at 

various compounds of the invention by selection of appropriate reagents and starting materials.  
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It is also understood that where protection of certain active or incompatible groups (e.g, an 

amine or a carboxylic acid) is required, the formulae in e.g., the scheme(s) provided here intend 

and include compounds where such active or incompatible groups are in appropriate protected 

forms. For a general description of protecting groups and their use, see P.G.M. Wuts andT.W.  

Greene, Greene's Protective Groups in Organic Synthesis 4th edition, Wiley-Interscience, New 

York, 2006.  

Pharmaceutical Compositions and Formulations 

[01831 Pharmaccutical compositions of any of the compounds detailed herein are embraced by 

this invention. Thus, the invention includes pharmaceutical compositions comprising a 

compound of the invention or a pharmaceutically acceptable salt thereof and a pharmaceutically 

acceptable carrieror excipient. In one aspect, the pharmaceutically acceptable salt is an acid 

addition salt, such as a salt formed with an inorganic or organic acid. Pharmaceutical 

compositions according to the invention may take a form suitable for oral, buccal, parenteral, 

nasal, topical or rectal administrationor a form suitable for administration by inhalation.  

[01841 A compound as detailed herein may in one aspect be in a purified form and 

compositions comprising a compound in purified forms are detailed herein. Compositions 

comprising a compound as detailed herein or a salt thereof are provided, such as compositions of 

substantially pure compounds. In some embodiments, a composition containing a compound as 

detailed herein or a salt thereof is in substantially pure form. In one variation, "substantially 

pure" intends a composition that contains no more than 35% impurity, wherein the impurity 

denotes a compoundother than the compound comprising the majority of the compositionor a 

saltthereof For example, acomposition of a substantially pure compound selected from a 

compound of Table 1 intends a composition that contains no more than 35% impurity, wherein 

the impurity denotes a compound other than the compound or a salt thereof In one variation, a 

composition of substantially pure compound or a salt thereof is provided wherein the 

composition contains no more than 25% impurity. In another variation, a composition of 

substantially pure compound or a salt thereof is provided wherein the composition contains or 

no more than 20% impurity. In still another variation, a composition of substantially pure 

compound or a salt thereof is provided wherein the composition contains or no more than 10% 

impurity. In a further variation, a composition of substantially pure compound or a salt thereof 

is provided wherein the composition contains or no more than 5% impurity. In another 

variation, a composition of substantially pure compound or a salt thereof is provided wherein the 

composition contains or no more than 3% impurity. In still another variation, a composition of 
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substantially pure compound ora salt thereof is provided wherein the composition contains or 

nomorethan1%impurity.Inafurthervariation, a composition of substantially pure compound 

or a salt thereof is provided wherein the composition contains or no more than 0.5% impurity.  

In yet other variations, a composition of substantially pure compound means that the 

composition contains no more than 15% or preferably no more than 10% or more preferably no 

more than 5% or even more preferably no more than 3% and most preferably no more than 1% 

impurity, which impurity may be the compound in a different stereochemical form. For 

instance, and without limitation, a composition of substantially pure (S) compound means that 

the composition contains no more than 15% or no more than 10% or no more than 5% or 1o 

more than 3% or no more than 1% of the (R) form of the compound.  

[01851 In one variation, the compounds herein are synthetic compounds prepared for 

administration to an individual such as a human. In another variation, compositions are 

provided containing a compound in substantially pure form. In another variation, the invention 

embraces pharmaceutical compositions comprising a compound detailed herein and a 

pharmaceutically acceptable carrierorexcipient. In another variation, methods of administering 

a compound are provided. The purified forms, pharmaceutical compositions and methods of 

administering the compounds are suitable for any compound or forn thereof detailed herein.  

[0186] The compound may be formulated for any available delivery route., including an oral, 

mucosal (e.g., nasal, sublingual, vaginal, buccal or rectal), parenteral (e.g.. intramuscular, 

subcutaneous or intravenous), topical or transdermal delivery form. A compound may be 

formulated with suitable carriers to provide delivery forms that include, but are not limited to., 

tablets, caplets, capsules (such as hard gelatin capsules or soft elastic gelatin capsules), cachets, 

troches, lozenges, gums, dispersions, suppositories, ointments, cataplasms (poultices), pastes, 

powders, dressings, creams, solutions, patches, aerosols (e.g., nasal spray or inhalers), gels, 

suspensions (e.g.. aqueous or non-aqueous liquid suspensions, oil-in-water emulsions or water

in-oil liquid emulsions), solutions and elixirs.  

[01871 One or several compounds described herein can be used in the preparation of a 

formulation, such as a pharmaceutical formulation, by combining the compound or compounds 

as an active ingredient with a pharmaceutically acceptable carrier, such as those mentioned 

above. Depending on the therapeutic form of the system (e.g., transdermal patch vs. oral 

tablet), the carrier may be in various forms. In addition, pharmaceutical formulations may 

contain preservatives, solubilizers, stabilizers, re-wetting agents, emulgators, sweeteners, dyes, 

adjusters, and salts forthe adjustmentof osmotic pressure, buffers, coating agentsor 

antioxidants. Formulations comprising the compound may also contain other substances which 
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have valuable therapeutic properties. Pharmaceutical formulations may be prepared by known 

pharmaceutical methods. Suitable formulations can be found, e.g., in Rernington: The Science 

and Practice ofPharmacy, Lippincott Williams & Wilkins, 21St ed. (2005),whichis 

incorporated herein by reference.  

[01881 Compounds as described herein may be administered to individuals (e.g.. a human) in 

a form of generally accepted oral compositions, such as tablets, coated tablets, and gel capsules 

in a hard or in soft shell, emulsions or suspensions. Examples of carriers, which may be used for 

the preparationof such compositions, are lactose, corn starch or its derivatives, tale, stearate or 

its salts, etc. Acceptable carriers for gel capsules with soft shell are, for instance, plant oils, 

wax, fats, semisolid and liquid polyols, and so on. In addition, pharmaceutical formulations may 

contain preservatives, solubilizers, stabilizers, re-wetting agents, emulgators, sweeteners, dyes, 

adjusters, and salts for the adjustment of osmotic pressure, buffers, coating agents or 

antioxidants.  

[01891 Any of the compounds described herein can be formulated in a tablet in any dosage 

fornm described.  

[01901 Compositions comprising a compound provided herein are also described. Inone 

variation, the composition comprises a compound and a pharmaceutically acceptable carrier or 

excipient. In another variation, a composition of substantially pure compound is provided.  

Methods of Use/Treatments 

[01911 Compounds and compositions detailed herein, such as a pharmaceutical composition 

containing a compound of any formula provided herein, or a pharmaceutically acceptable salt 

thereof, and a pharmaceutically acceptable carrier or excipient, may be used inmethods of 

administration and treatment as provided herein. The compounds and compositions may also be 

used in in vitro methods, such as in vitro methods of administering a compound or composition 

to cells for screen ing purposes and/or for conducting quality control assays.  

[01921 In one aspect, provided herein is a method of agonizing thyroid hormone receptor beta 

(THR beta) comprising contacting either an effective amount of a compound provided herein, or 

an effective amount of a pharmaceutical composition provided herein, with the THR beta.  

[01931 In one aspect, provided herein is a method of treating a disorder, which is mediated by 

TIHR beta, in a patient, comprising administering to the patient in need thereof a therapeutically 

effective amount of a compound provided herein, or a therapeutically effective amount of a 

composition provided herein.  
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[01941 Methods of treating a disorder mediated by THR-beta, including without limitation 

non-alcoholic fatly liver disease, non-alcoholic steatohepatitis, and symptoms and 

manifestations of each thereof are well known to the skilled artisan and can be adapted to 

treating such a disorder with a compound or composition provided herein.  

[01951 In one aspect, provided herein is a method of agonizing thyroid hormone receptor beta 

(THR beta) comprising contacting either an effective amount of a compound provided herein, or 

a salt thereof, such as a pharmaceutically acceptable salt thereof or an effective amount of a 

pharmaceutical composition provided herein, with the THR beta. In one aspect, provided herein 

is a method of selectively agonizing THR beta over THR alpha comprising contacting eitheran 

effective amount of a compound provided herein, or a pharmaceuticals acceptable salt thereof, 

or an effective amount of a phannaceutical composition provided herein, with theTHR beta. In 

one such aspect, the method selectively agonizes THR beta over THRalpha by at least 2-, 3-, 4

5-, 6-, 7-, 8-, 9-, 10-, 15-, 20-, 25-, 30-, 35-, 40-, 45-, 50-, 55-, 60-, 65-, 70-, 75-, 80-, 85-, 90-, 

95-, or 100-fold. In any such embodiment, in one aspect selectivity is assessed via a 

biochemical assay, such as the TR-FRET assay described in Example B1.  

[01961 In one aspect, provided herein is a method of treating a disease or disorder that is 

mediated by THR beta in a patient in need thereof, comprising administering to the patient a 

therapeutically effective amount of a compound provided herein, or a therapeutically effective 

amount of a composition provided herein. In one aspect, the disease or disorder is a liver disease 

or disorder. In one aspect, provided herein is a method of treating a disease or disorder of the 

liver associated with sub-optimal THR beta agonism in a patient in need thereof, comprising 

administering to the patient a compound of formula (1), or a pharmaceutically acceptable salt 

thereof, wherein the compound selectively agonizes THR beta over THR alpha.  

[01971 In one aspect, provided herein is a method of treating non-alcoholic fatty liver disease 

in a patient in need thereof, comprising administering to the patient a therapeutically effective 

amount of a compound provided herein, or a therapeutically effective amount of a composition 

provided herein. In one aspect, provided herein is a method of treating non-alcoholic 

steatohepatitis (NASH) in a patient in need thereof, comprising administering to the patient a 

therapeutically effectiveamount of a compound provided herein, or a therapeutically effective 

amount of a composition provided herein. In one aspect, provided herein is a method of treating 

metabolic syndrome in a patient in need thereof, comprising administering to the patient a 

therapeutically effective amount of a compound provided herein, or a therapeuticaily effective 

amount of a composition provided herein. In one aspect, provided herein is a method of treating 

dyslipidemia in a patient in need thereof, comprising administering to the patient a
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therapeutically effective amount of a compound provided herein, or a therapeutically effective 

amount of a composition provided herein. In one aspect, provided herein is a method of treating 

hypertriglyceridemia in a patient in need thereof, comprising administering to the patient a 

therapeutically effective amountof a compound provided herein, or a therapeutically effective 

amount of a composition provided herein. In one aspect, provided herein is a method of treating 

hypercholesterolemia in a patient in need thereof, comprising administering to the patient a 

therapeutically effective amount of a compound provided herein, or a therapeutically effective 

amount of a composition provided herein.  

[01981 In any of the embodiments described herein, a patient having a disease or disorder 

associated with TIR beta agonism may include, but is not limited to, a patient with an 

underlying hypothyroid disorder.  

[01991 In another aspect is provided a method of delaying the onset and/or development of a 

disease or disorder that is mediated by THR beta in a patient (such as a human) who is at risk for 

developing the disease or disorder. It is appreciated that delayed development may encompass 

prevention in the event the individual does not develop the disease or disorder. An individual at 

risk of developing a disease or disorder that is mediated by TIR beta in one aspect has one or 

more risk factors for developing the disease or disorder, such as age, increased waist 

circumference, high body to mass index or the presence of an associated comorbidity.  

[02001 In one aspect, provided herein is a method of delaying the onset and/or development of 

non-alcoholic fatty liver disease in a patient in need thereof, comprising administering to the 

patient a therapeutically effective amount of a compound provided herein, or a therapeutically 

effective amount of a composition provided herein. Inone aspect, provided herein is a method of 

delaying the onset and/or development of non-alcoholic steatohepatitis (NASH) in a patient in 

need thereof, comprising administering to the patient a therapeutically effective amount of a 

compound provided herein, or a therapeutically effective amount of a composition provided 

herein. In one aspect, provided herein is a methodof delaying the onset and/or development of 

metabolic syndrome in a patient in need thereof, comprising administering to the patient a 

therapeutically effective amount of a compound provided herein, or a therapeutically effective 

amount of a composition provided herein. In one aspect, provided herein is a method of delaying 

the onsetand/or development of dyslipidemia in a patient in need thereof, comprising 

administering to the patient a therapeutically effective amount of a compound provided herein, 

or a therapeutically effective amount of a composition provided herein. In one aspect, provided 

herein is a methodof delaying the onset and/or development of hypertriglyceridemia in a patient 

in need thereof, comprising administering to the patient a therapeutically effective amount of a 
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compound provided herein, or a therapeutically effective amount of a composition provided 

herein. In one aspect, provided herein is a method of delaying the onset and/or development of 

hypercholesterolemia in a patient in need thereof, comprising administering to the patient a 

therapeutically effective amountof a compound provided herein, or a therapeutically effective 

amount of a composition provided herein.  

[02011 In one aspect, provided herein is a compound of formula (I) or any variation thereof, or 

a pharmaceutically acceptable salt thereof, for use in therapy. In some embodiments, provided 

herein is a compound of formula (I) or any variation thereof, or a pharmaceutically acceptable 

salt thereof or pharmaceutical composition composing such compound or a pharmaceutically 

acceptable salt thereof, for use in the treatment of non-alcoholic fatty liver disease. In some 

embodiments, provided herein is a compound of formula (I) or any variation thereofor a 

pharmaceutically acceptable salt thereof or pharmaceutical composition comprising such 

compound or a pharmaceutically acceptable salt thereof, for use in the treatment of non

alcoholic steatohepatitis (NASH). In some embodiments, provided is a compound of formula() 

or any vaation thereof, or a pharmaceutically acceptable salt thereof, or aphannaceutical 

composition comprising such compound or a pharmaceutically acceptable salt thereof, for use in 

the treatment of metabolic syndrome. In some embodiments, provided is a compound of 

formula (I) or any variation thereof, or a pharmaceutically acceptable salt thereof, or a 

pharmaceutical composition comprising such compound or a pharmaceutically acceptable salt 

thereof, for use in the treatment of dyslipidemia. In some embodiments, provided is a compound 

of formula (1) or any variation thereof, or a pharmaceutically acceptable salt thereof, or a 

pharmaceutical composition comprising such compound or a pharmaceutically acceptable salt 

thereof, for use in the treatment of hypertriglyceridemia. In some embodiments, provided is a 

compound of formula (I) or any variation thereof, or a pharmaceutically acceptable salt thereof, 

or a pharmaceutical composition comprising such compound or a pharmaceutically acceptable 

salt thereof, for use in the treatment of hypercholesterolemia.  

[02021 In another embodiment, provided herein is a compound of formula (I) or any variation 

thereof, or a pharnaceutically acceptable salt thereof, for use in the manufacture of a 

medicament for the treatment of non-alcoholic fatty liver disease. Inanother embodiment, 

provided herein is a compound of formula (I) or any variation thereof, or a pharmaceutically 

acceptable salt thereof, for use in the manufacture of a medicament for the treatment of non

alcoholic steatohepatitis (NASH). In another embodiment, provided herein is a compound of 

formula (I) or any variation thereof, or a pharmaceutically acceptable salt thereof, for use in the 

manufacture of a medicament for the treatment of metabolic syndrome. In some embodiments,
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the medicament is for the treatment of dyslipidemia. In some embodiments, the medicament is 

for the treatment of hypertriglyceridemia. In some embodiments, the medicament is for the 

treatment of dyslipidemia. In some embodiments, the medicament is for the treatment of 

hypercholesterolemia.  

[02031 In some embodiments, the individual is a mammal. In sonm embodiments, the 

individual is a primate, dog, cat, rabbit, or rodent. In some embodiments, the individual is a 

primate. In some embodiments, the individual is a human. In some embodiments, the human is 

at least about or is about any of 18, 21, 30, 50, 60, 65, 70, 75, 80. or 85 years old. In some 

embodiments, the human is a child. In some embodiments, the human is less than about or 

about any of 21, 18, 15, 10, 5, 4, 3, 2, or 1 years old.  

Dosing and Method ofAdministration 

[02041 The dose of a compound described herein, or a stereoisomer, tautomer, solvate, or salt 

thereof, administered to an individual (such as a human) may vary with the particular compound 

or salt thereof, the method of administration, and the particular disease or disorder, such as non

alcoholic fatty liver disease, non-alcoholic steatohepatitis (NASH), metabolic syndrome, 

hypertriglyceridemnia, dyslipidemia, or hypercholesterolemia, being treated. In some 

embodiments, the amount of the compound, or a stercoisomer, tautomer, solvate, or salt thereof, 

is a therapeutically effective amount.  

[02051 The compounds provided herein or a salt thereof may be administered to an individual 

via various routes, including, e.g., intravenous, intramuscular, subcutaneous, oral, and 

transdennal.  

[02061 The effective amount of the compound may in one aspect be a dose of between about 

0.01 and about 100 mg/kg. Effective amounts or doses of the compounds of the present 

disclosure may be ascertained by routine methods, such as modeling, dose escalation, or clinical 

trials, taking into account routine factors, e.g., the mode or route ofadministration or drug 

delivery, the pharmacokinetics of the agent, the severity and course of the disease to be treated, 

the subject's health status, condition, and weight. An exemplary dose is in the range of about 

from about 0.7 mg to 7 g daily, or about 7 mg to 350 mg daily, or about 350 ing to 1.75 g daily, 

or about 1.75 to 7 g daily.  

[02071 Any of the methods provided herein may in one aspect comprise administering toan 

individual a pharmaceutical composition that contains an effective amount of a compound 

provided herein,or a stercoisomer, tautomer. solvate. or salt thereof, and a pharmaceutically 

acceptable excipient.  
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[02081 A compound or composition provided herein may be administered to an individual in 

accordance with an effective dosing regimen for a desired period of time or duration, such as at 

least about one month, at least about 2 months, at least about 3 months, at least about 6 months, 

or at least about 12 months or longer, which in some variations may be for the duration of the 

individual's life. In one variation, the compound is adminiistered on a daily or intennittent 

schedule. The compound can be administered to an individual continuously (for example, at 

least once daily) over a period of time. The dosing frequency can also be less than once daily, 

e.g. .about a once weekly dosing. The dosing frequency can be more than once daily, e.g., twice 

or three times daily. The dosing frequency can also be intennittent, including a 'drug holiday' 

(e.g., once daily dosing for 7 days followed by no doses for 7 days, repeated for any 14 day time 

period, such as about 2 months, about months, about 6 months or more). Any of the dosing 

frequencies can employ any of the compounds described herein together with any of the dosages 

described herein.  

Articles ofvanufaicture andKits 

[02091 The present disclosure further provides articles of manufacture comprising a 

compound described herein or a salt thereof, a composition described herein, or one or more unit 

dosages described herein in suitable packaging. In certain embodiments, the article of 

manufacture is for use in anyof the methods described herein. Suitable packaging is known in 

the artand includes, for example, vials, vessels, ampules, bottles, jars, flexible packaging and 

the like. An article of manufacture may further be sterilized and/or sealed.  

[02101 The present disclosure further provides kits for carrying out the methods of the present 

disclosure, which comprises one or more compounds described herein or a composition 

comprising a compound described herein. The kits may employ any of the compounds disclosed 

herein. In one variation, the kit employs a compound described herein or pharmaceutically 

acceptable salt thereof The kits may be used for any one or more of the uses described herein.  

and, accordingly, may contain instructions for the treatment of any disease or described herein, 

for example for the treatment of non-alcoholic steatohepatitis (NASH).  

[0211] Kits generally comprise suitable packaging. The kits may comprise one or more 

containers comprising any compound described herein. Each component (if there is more than 

one component) can be packaged in separate containers or some components can be combined 

in one container where cross-reactivity and shelf life permit.  

[02121 The kits may be in unit dosage forms, bulk packages (e.g., multi-dose packages) or 

sub-init doses. For example, kits may be provided that contain sufficient dosages of a 
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compound as disclosed herein and/or an additional pharmaceutically active compound useful for 

a disease detailed herein to provide effective treatment of an individual for an extended period, 

such as any of a week, 2 weeks, 3 weeks, 4 weeks, 6 weeks., 8 weeks, 3 months, 4 months, 5 

months, 7 months, 8 months, 9 months, or more. Kits may also include multiple unit doses of 

the compounds and instructions for use and be packaged in quantities sufficient for storage and 

use in pharmacies (e.g., hospital pharmacies and compounding pharmacies).  

[02131 The kits may optionally include a set of instructions, generally written instructions, 

although electronic storage media (e.g., magnetic diskette or optical disk) containing instructions 

are also acceptable, relating to the use of components) of the methods of the present disclosure.  

The instructions included with the kit generally include information as to the components and 

their administration to an individual.  

Exemplary Embodiments 

[02141 The present disclosure is further described by the following embodiments. The 

featuresof each of the embodiments are combinable with any of the other embodiments where 

appropriate and practical.  

[02151 Embodiment 1. A compound of formula (I-a): 

0 

x 
R," 

R3  R4 
L R 

R 2 

(1-a) 

or a tautomer or an N-oxide thereof, or an isotopomer of each thereof, or a prodrug of each of 

the above, or a stercoisomer of the aforesaid, or a pharmaceutically acceptable salt of each of the 

foregoing. or a solvate of each of the preceding, wherein: 

ring A together with the carbonyl (keto) group within the ring form a 5 membered heterocycle 

containing 1-3 ring heteroatoms selected from N, 0, and Swherein the heterocycle is optionally 

substituted with 1-2 C-C3 alkyl or C 3-C4 cycloalkyl, and wherein the carbonyl (keto) group is 

not adjacent to the atom attached to X; 
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R 1 is Ci-C4 alkvl; C1-C4 alkyl optionally substituted with 1-5 halo, preferably fluoro; C-C5 

cycloalkyl, CON(R 1 )2, or NR 1 COR 1 0, wherein each R 0 independently is C1-C alkyl or -; 

R2 is H or C1-C3 alkyl; 

SiS 0, C-2, S, SOS, CO, CHF, CF2, C(R-1 )CN, CHR I.or C(R%)R", wherein each R" is 

Ci-C alkyl optionally substituted with 1-5 halo, preferably fluoro, or the 2 RI groups together 

with the carbon atom they are attached to form a cyclopropyl or cyclobutyl ring; 

each of R" and R4 is independently Cl, Br, Me, or ethyl; 

R 5is -, halo, Ci-C 4 alkyl, or C3-C4 cycloalkyl, or R5 together with R4 and the intervening atoms 

form a 5-7 membered cycloalkyl or a 5-7 membered heterocycle containing 1-2 ring 

heteroatoms; 

X is absent (i.e., X is a bond), or is 0, NR12, C(O)NRNR 12 2C(), CR12R1 2, OCR 1
2R12.  

CR'2R 1 20, NR 2CR R' 2, CR2 R12 NR, SO2NR' 2, NR 2SO2 Wherein each R1 independentlyis 

H or methyl.  

[02161 Embodiment 2. The compound of embodiment I of formula (IIA), (IIB), (IIIA), 

(IIIB), (IIC), (IVA), (IVB), (IVC), (IVA), (VB), (VC), (VIA), (VIB), or (VIC): 

OpooH 

I NI 

x x 
R5  R 

R3  R4  R3  R4 

R1 LR 

N O NN 
O 

RR2 

(IIA) (IIB) 
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0 \)-0 0\, O, 
0 /N HN /N 

0\ 7NH 

HN 0 

iR5 R5R 5 

R3  R4R 4 3 R 

L R R L R 

NN 0 N.N 0 N 0 
2 ~ R2  R 

0 H 

0H 0 0 

N 
HN 0 

'N FtFIN 0t   ' 

Ft 3  R F4  R3  Ft 4 3  R4 

R N~ L 'N L 'N 

NO NO NO 

(IVA) IV)(IVC) 

000 
0 0 HN/N H N 

YN 
H,/HN 7 

'N R5  'N Ft 

R3F4t 3  R4 R3t4 

'N 0' 'N 

NN--0 *,N 0 N 0 
Ft2  Rt2  Ft2 

(VA) (VB) (VC) 
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N 0 

HN 0 

R5  R5 R5 

R3 R 4 R3  4 4 

) R 0 R0 0 R 

N'-0 NO0 NO0 

(VIA) (VIB) (VIC) 

wherein the variables are defined as in embodiment 1.  

[02171 Embodiment 3. The compound of embodiment 1, of formula (VIIA), (VIIB), (VIIC), 

(VIIIA) (VIIIB), or (VIIIC): 

O HN / H N 
N 

HNHN 

R3 R4 R 3  R R 
O O 

N 0 N 0 N 0 
R2  R2 

(VIIA) (VIIB) (VIIC) 

H H 

0H 

HN O 

RR R W R3  R4 

N 0 NN0 N 0 

(VIIIA) (VIIB (VIIIC) 

wherein R2 is H or methyl, and the remaining variables are defined as in embodiment 1.  

[02181 Embodiment 4. The compound of embodiment 1. wherein R1 is isopropyl.  

[02191 Embodiment 5. The compound of embodiment 1, wherein R is H.  
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[02201 Embodiment 6. The compound of embodiment 1, wherein R? is chloro.  

[02211 Embodiment 7. The compound of embodiment 1, wherein R4 is chloro.  

[0222] Embodiment 8. The compound of embodiment 1, wherein R' is hydrogen.  

[02231 Embodiment 9. The compound of embodiment 1. wherein Xis a bond.  

[02241 Embodiment 10. The compound of embodiment 1, wherein X is CHR", OCHR1 , 

NR1 1CHR",NR(-2,CHR'NH,C-lRNR 1 ,NHCR"Ri, C(O)NR1 ,NRPC(0),SO2NR", 

or NR 2SO2, wherein R 12is defined as in embodiment 1.  

[02251 Embodiment 11. The compound of embodiment 1, wherein X is NH, CH2, OCH2, 

CH20, NHCH2, CH2NH, C(O)NH, NHC(O), SO2NH, or NHSO2.  

[02261 Embodiment 12. The compound of embodiment 1, wherein --X- is NH-C2-h

NHC(0)-or -O-CH2-.  

[0227] Embodiment 13. The compound of embodiment 1, wherein -L- is 0.  

[02281 Embodiment 14. A compound selected from those tabulated in Table 1.  

[02291 Embodiment 15. A pharmaceutical composition comprising a compound of 

embodiment I and at least one pharmaceutically acceptable excipient.  

[02301 Embodiment 16. A method ofagonizing thyroid hormone receptor beta (THR beta) 

comprising contacting either an effective amount of a compound of embodiment 1, or an 

effective amount of the composition of embodiment 15, with theTHR beta.  

[02311 Embodiment 17. A method of treating a disorder, which is mediated by THR beta, in a 

patient, comprising administering to the patient a therapeutically effective amount of a 

compound of embodiment 1, or a therapeutically effective amount of the composition of 

embodiment 15.  

EXAMPLES 

[02321 It is understood that the present disclosure has been made only by way of example, and 

that numerous changes in the combination and arrangement of parts can be resorted to by those 

skilled in the art without departing from the spirit and scope of present disclosure.  

[02331 The chemical reactions in the Examples described can be readily adapted to prepare a 

number of other compounds disclosed herein, and alternative methods for preparing the 

compounds of this disclosureare deemed to be within the scopeof this disclosure. For example, 

the synthesis of non-exemplified compounds according to the present disclosure can be 

successfully performed by modifications apparent to those skilled in the arl e.g., by 

appropriatelyprotecting interfering groups, by utilizing other suitable reagents known in theart 

other than those described, or by making routine modifications of reaction conditions, reagents, 
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and starting materials. Alternatively, other reactions disclosed herein or known in the art will be 

recognized as having applicability for preparing other compounds of the present disclosure.  

[0234] The following abbreviations may be relevant for the application.  

Abbreviations 

Ac: acetyl 

ACN: acetonitrile 

Boc: tertiarybutyloxvcarbonyl 

Bu: butyl 

DBA: dibenzylideneacetone 

DMAP: dimethlaminopyridine 

DMF: dimethylformamide 

DMF-DMA: dimethylformamide dimethylacetal 

DMSO: dimethlsulfoxide 

DSC: disuccininidycarbonate 

Et: ethyl 

Me: methyl 

Pr:propyl 

Py or Pyr: pyridine 

rt: room temperature 

SEMCI: 2-(Trimethvlsilvl)ethoxvmethyl chloride 

SFC: supercritical fluid chromatography 

TEA: triethylanine 

TIF: tetrahydrofuran 

TFA: trifluoroacetic acid 

t-Bu Xphos: 2-Di-tert-butylphosphino-2',4',6'-triisopropylbiphenyi 
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Synthetic Examples 

Scheme A: 6-(4-amino-2,6-dichlorophenoxy)-4-isopropyl-2-methylpyridazin-3(2H)-one 

(Compound le) 

CI 
Ammnonium CI, NH20 3,u 

pH ersuliate KC3 u 

N H AgNO3 , TFA, N HO DMSO,900C, 16 h 
H 0  60-75°C, 30 min CI 

13 

0/ 
C' N CI~ NH2  0 HO- 

H, 

DM-M O + -uyamn H 

C 

HN HN 
110__,25h 0 N R0N N 

CI c cy cy3 
Example 1: R, = - H, R' =Cy1 

Id 

Exapl 2:R /MR'= y 

N/I HNN N C' N N .N

NN' N~.  

Cyl Cy2 Cy3 

Example1: R =H, R'=Cyl 

Example2: R =Me, R'=Cyl 

Example 3: R = H, R'= Cy2; P1 & P2 

Example 4: R = H, R'= Cy3 

[02351 3,6-dichloro-4-isopropylpyridazine (la). Sulfuric acid (19.75 g, 201.37 mmol, 10.73 

ml) was added to a mixture of 3,6-dichloropyridazine (10 g, 67.12 mmol) 2-methylpropanoic 

acid (6.21 g, 70.48 mmoil, 6.54 mL) and AgNO3 (5.70 g, 33.56 mmol, 5.64 mL) in 1-120 (200 

mL) at 60°C. Then a solution of ammonium persulphate (45.95 g, 201.37 mmol) inH20 (100 

mL) was added by drop-wise to the mixture at 750 C, the resulting mixture was stirred at 75°C 

for 30min. TLC showed the reaction was completed. after cooling the mixture was adjusted to 

pH = 9-10 with iNH3.H20, the mixture was extracted with ethyl acetate (200 inL*2), the organic 

phases were washed with brine (100 mL), dried overNa2SO 4, filteredand concentrated to give 
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Ia. The product was used directly in next step. MS mass calculated for [M1]+ (C7HsCl2N2) 

requires mz 191.1, LCMS found mlz 191.1; H NMR (400MHZ, CDC3) 6 7.38 (s, 1H), 3.24 

3.31 (in, IH), 1.31 (d, J = 6.8 HZ, 6H).  

[02361 3,5-dichloro-4-((6-chloro-5-isopropylpyridazin-3-yl)oxy)aniline(lb).To solution 

of 4-amino-2,6-dichlorophenol (3 g, 16.85 mmol) and 3,6-dichloro-4-isopropylpyridazine (Ia) 

(3.22 g, 16.85 mmol) in DMSO (30 mL) was added K2CO3 (9.32 g, 67.41 mmol) and Cul (1.93 

g, 10.11 mmol). Then the mixture was degassed and purged with N2 for 3 times, and stirred at 

90°C for 16 hours under N2 atmosphere. TLC and LCMS showed the starting material was 

consumed completely and desired MS was detected. The mixture was concentrated in vacuum.  

The residue was partitioned between ethyl acetate (1000 mL*2) andH20 (500 mL). The 

combined organic phase was washed with brine (50 mL*3), dried with anhydrous Na2S04, 

filtered and concentrated in vacuum. The residue was purified by column chromatography 

(Si0 2 , petroleum ether/ethyl acetate = 10:1 to 3:1, according TLC) to give lb. MS mass 

calculated for [M+ II(C13H 12C1bN30) requires miz 332.0, LCMS found nz 332.0; 1 H NMR 

(400MHZ, DMSO) 7.66 (s, iH), 6.67- 6.76 (i, 2H) 5.67 (s, 2H), 3.11 -321 (m, IH), 1.28 

(d, J= 6.85 HZ, 611).  

[02371 2-(3,5-dichloro-4-((5-isopropyl-6-oxo-1,6-dihydropyridazin-3

yl)oxy)phenyl)isoindoline-1,3-dione (1c). To a mixture of 3,5-dichloro-4-((6-chloro-5

isopropypyridazii-3-yl)oxy)aniline (1b) (2.6 g, 7.82 mmol) and isobenzofuran-1,3-dione (1.16 

g, 7.82 mmol) inHOAc (5 mL) was added NaOAc (3.21 g, 39.08 imol). The mixture was 

stirred at 120°C for 6 hours. LCMS showed the starting material was consumed completely and 

desired MS was detected. The reaction mixture was concentrated under reduced pressure to 

remove AcOH. The solid was dissolved in water and the pH was adjusted to 9 with saturate 

NaHCO3 solution (10 mnL). Then the mixture was partitioned with ethyl acetate (30 mL * 2) 

andH20 (30 iL). The combined organicphase wasxwashed with brine (10 mL*3), dried with 

anhydrous Na2SO4, filtered and concentrated in vacuum. The solid was diluted in ethyl acetate 

(10 mL), and then petroleum ether (50 mL) was added in the mixture by portions. The mixture 

was filtered to collect solid. The solid was dried to give 1c. MS mass calculated for IM-1

(C2 1 H15C 2N304 ) requires in444.0, LCMS found nz 444.1; H NMR (400MHZ, DMSO) 6 

12.21 (s, 11), 7.98 - 8.06 (in, 21-1) 790 - 7.97 (m, 21), 778 - 7.83 (in, 2), 7.46 (s, 1H), 3.03 

3.10 (m I ), L 21.20 (d, J= 6.85 1HZ, 61-).  

[0238] 2-(3,5-dichloro-4-((5-isopropyl-l-nethyl-6-oxo-1,6-dihydropyridazin-3

yl)oxy)plienvl)isoindoline-1,3-dione (1d). A solutionof 2-(3,5-dichioro-4-((5-isopropyl-6-oxo

1,6-dihydropyridazin-3-yl)oxy)phenyl)iso-indoline-1,3-dione (e) (500 mg, 1.13 mmo) in 
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DMF-DMA (4 mL) was stirredat I10°C for 2.5 hours. TLC showed the starting material was 

consumed completely and two new spots formed. The mixture was concentrated in vacuum.  

The residue was partitioned between Ethyl acetate (10 mL*2) andH2O (3 mL). The combined 

organic phase was washed with brine (5 mL*3), dried with anhydrous Na2SO4, filtered and 

concentrated in vacuum to give I d. The product was used directly in next step without further 

purification.  

[02391 6-(4-amino-2,6-dichlorophenoxy)-4-isopropyl-2-methylpyridazin-3(2H),-one (le).  

A mixture of 2-(35-dichlioro-4-((5-isopropyl-1-methyl-6-oxo-1,6-dihydropyridazin-3

yl)oxy)phenyl)isoindoline-1,3-dione (I d) (700 mg. 1.53 mmol) and butan-I-amine (335.13 mg, 

4.58 mmol) in MeOl- (10 mL) was stirred at 70°C for 1 hour. TLC (Petroleum ether: Ethyl 

acetate = 1:1, Pl: Rr = 0.6) and LCMS showed the starting material was consumed completely 

and desired MS was detected. The mixture was concentrated in vacuum to give a residue. The 

residue was purified by preparative TLC (petroleum ether: ethyl acetate:= 1:1, Pl: Rf= 0.6) to 

give le. MS mass calculated for IM+1]+ (C14H15Cl2N302) requires mz 328.1, LCMS found mnz 

328.2; 1H NMR (400MHZ, CD30D) 6 7.22 (s, I H) 6.70 (s, 1 H) 3.52 (s. 3 H) 3.17 (dt, J=13.81 

7.13 Hz, 1 H) 1.43 (s. 2 1-1) 1.25 (d, J=6.58 iz, 6 H).  

Example 1: 3-(((3,5-dichloro-4-((5-isopropyl--methyl-6-oxo-1,6-dihvdropyridazin-3

yl)oxy)phenyl)anino)methyl)-1,2,4-oxadiazol-5(411)-one 

I I H ~ N 

O N CI ZNH2 Br N CI Boc.0, DMAP 

O K2CO3, Nal THF, 400C, 6 h 

c 1000C, 24 h sealed tube 
le I 

BoC Boc NH2 

N C- NH2OH.HCI, NaOAc N N OH DSC, TEA 

800C, 1 h THF, 60°C, 16 h 

C C; 

1g 1h 

Soc H 

HN 
0 HOI/EtOAc- H 0~ N.. C; .- N N0 O N C N N --------- --- -- -- - -O NCNO 

5C 25 2 h 

CI CI 

Ii Example 1 
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[02401 2-((3,5-dichloro-4-((5-isopropyl-1-methyl-6-oxo-1,6-dihydropyridazi-3

yl)oxy)phenyl)anino)-acetonitrile (If). To a solution of 6-(4-amino-2,6-dichlorophenoxy)-4

isopropyl-2-methypyridazin-3(2H)-one (le) (240 m, 731.28 umol) in ACN (4 mL) was added 

2-bromoacetonitrile (438.58 mg, 3.66 mmol, 243.65 uL), Nal (219.23 mg, 1.46 mmol) and 

K2CO (202.13 mg, 1.46 mmol). Then the mixture was sealed in tube, and stirred at 100°C for 

16hours. LCMS showed the starting material was consumed completely and desired MS was 

detected. The suspension was filtered through a pad of Celite and the pad cake was washed with 

EtOAc (5 mL*3). The combined filtrates were concentrated to dryness to give a residue. The 

residue was purified by preparative TLC (petroleum ether: ethyl acetate = 1:1, P1: Rf = 0.5) to 

give If asayellow oil. MS mass calculated for M1+1]+(CiHiC2N402)requiresimz367.1, 

LCMS foundinz 366.8;, 1H NMR (400MHZ, CDCl) 6 7.04 (s, IH), 6.72 (s. 2H), 4.13 (d, J= 

6.85 HZ, 2H), 3.54 (s. 3H), 3.21 - 3.28 (in. 1H). 1.26 (d. J = 6.85 HZ, 51-1).  

[02411 Tert-butyl (cyanomethyl)(3,5-dichloro-4-((5-isopropyl--methyl-6-oxo-1,6

dihydropyridazin-3-yl) oxy)-phenyl)carbamate (1g). To a solution 2-((3,5-dichloro-4-((5

isopropyl-1-methvl-6-oxo-1,6-dihvdropyri-dazin-3-yl)oxy)phenyi)amino)acetonitrile (If) (210 

mg, 571.85 umol) in THIF (3 mL) was added Boc20 (374.41 mg, 1.72 mmol, 394.12 uL) and 

DMAP(69.86mg,571.85umol). The mixture was stirred at 40°C for3 hours. TLC (Petroleum 

ether: Ethyl acetate = 1:1, P1: R = 0.9) and LCMS showed the starting material was consumed 

completely and desired MS was detected. The mixture was partitioned between ethyl acetate 

(10 mL*2) and H20 (3 mL) twice. The combined organic phase was washed with brine (5 

mL*3), dried with anhydrous Na2SO4, filtered and concentrated in vacuum to give a residue.  

The residue was purified by prep-TLC (SiO 2, petroleum ether: ethylacetate= 3:1, Pl: Rf:= 0.5) 

to give Ig. MS mass calculated for [M+1] (C21H24C12N404) requires m z 467.1, LCMS found 

mn 467.0; - N MR (400M1Z,.CDC) 7.45 (s, 21-1), 4.61 (s 21-1), 3.43 (s, 31-1), 3.13 (dt, J= 

13.8, 6.8 HZ, iH), 1.45 (s, 9H), 1.22 (d, J= 6.8 HZ, 6H).  

[02421 (Z)-tert-butyl (2-ainino-2-(hydroxyimino)ethyl)(3,5-dichloro-4-((5-isopropyl-1

methyl-6-oxo-1,6-dih-dropyridazi-3-yl)oxy)phenyl)carba ate (1h). To a solution oftert

buti (cyanomethyl)(3,5-dichloro-4-((5-isopropyl-I-methyl-6-oxo-1,6-dihdropyridzin-3

yl)oxy)pheny)carbanate (1g) (250 mg, 534.94 umol) in DMF (3mL) was added NH2OH.HCl 

(297.39mg, 4.28 mmol) and NaOAc (351.06 mg, 4.28 mmol). The mixture was stirred at 80°C 

for 1 hour. LCMS showed the starting material was consumed completely and desired MS was 

detected. The reaction mixture was concentrated under reduced pressure to remove DMF. The 

residue was partitioned between ethyl acetate (10 mL2) and H20 (3ml). The combined 
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organic phase was washed with brine (5 mL*3)dried with anhydrous Na2SO4, filtered and 

concentrated in vacuum to give 1h (260 mg, crude) as a yellow solid. The product was used 

direct for the next step without further purification. MS mass calculated for [M1] 

(C21H22Cl2NO) requiresmz 500.1, LCMS found.m z 500.1.  

[02431 tert-butyl (3,5-dichloro-4-((5-isopropyl-1-methyl-6-oxo-1,6-dihydropyridazin-3

yl)oxy)pheny)((5-oxo-4,5-dihydro-1,2,4-oxadiazol-3-yl)methyl)carbamate (Ii). To a solution 

of (Z/E)-tert-butyl (2-anino-2-(hydroxvimino)ethvl)(3,5-dichloro-4-((5-isopropyl-1-methyl-6

oxo-1,6-dihydropyridazin-3-yl)oxy)phenyl)-carbaate (1h) (260 ing, 519.61 umol) in THF (3 

mL) was added DSC (173.04 mg, 675.49 umol, 1.3 eq) and TEA (105.16 mg, 1.04 mmoil, 

144.65 uL). The mixture was stirred at 60°C for 16 hours. TLC (Dichloromethane Methanol:= 

10:1, P1: Rf= 0.3)and LCMS showed the starting material was consumed completely and 

desired MS was detected. The mixture was partitioned between ethyl acetate (10 mL*2) and 

10 (3 mL). The combined organic phase was washed with brine (5 mL*3), dried with 

anhydrous Na2SO4,filtered and concentrated in vacuum to give a residue. The residue was 

purified by prep-TLC (SiO 2 , DCM: MecOH = 10:1, P1: R- = 0.3) to give i. MS mass calculated 

for [M+1]+(C22125C2N5 1) requirsmz526.1, LCMS found nz 526.2; 11 HNMR (400MHZ, 

CD30D)6 7.54 (s, 21-1) 7.32 (s, 1-), 4.77 (s,21-1), 3.48 (s, 3H), 3.18 (dt, J:= 13.6, 6.84 HZ, 1-1), 

1.46 (s, 9H), 1.27 (d, J= 6.8 HZ, 6H).  

[02441 3-(((3,5-dichloro-4-((5-isopropyl-1-methyl-6-oxo-1,6-dihydropyridazi-3

yl)oxy)phenyl)amiiio)ethyl)-1,2,4-oxadiazol-5(4H),-one (Example 1). To a solution of tert

butyl (3,5-dichloro-4-((5-isopropyl-1-methvl-6-oxo-1,6-dihdropridazin-3-yl)oxv)phenyl)((5

oxo-4.5-dihydro-1,2.4-oxadiazol-3-yl)inethvl)carbamate (1i) (170 mg,322.97 umol) in 

HCI/EtOAc (2 mL) was stirred at 25°C for 2 hours. LCMS andlIPLC showed the starting 

material was consumed completely and desired MS was detected. The mixture was diluted with 

water (0.5 mL) and the pH was adjusted to 8 with NaHCO3 (5 mL). Then the mixture was 

partitioned with Ethyl acetate 10 mL twice. The combinedorganic phase was washed with brine 

(5 mL*3), dried with anhydrous Na2SO4, filtered and concentrated in vacuum to give a residue.  

The residue was purified by Prep-HPLC (FA) column: Luna C18 100*30 5u; mobile phase: 

[water (0.2%FA)-ACN]; B%: 25%-60%,12 min] to give Example 1. MS mass calculated for 

[M+1]* (CvH7Cl2N504) requires mnz 426.1, LCMS found inz 426.0;- H NMR (400 MHZ, 

CD30D)6 7.23 (s, 11-1) 6.76 (s 21-), 4.88 (s, 1391-1), 4.28 (s 21-), 3.50 (s, 3H), 3.12 - 3.21 (in, 

1H), 1.25 (d, J= 7.06 HZ, 6H).  
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Example 2: 3-(((3,5-dichloro-4-((5-isopropyl-1-methyl-6-oxo-1,6-dihydropyridazi-3

yl)oxy)phenyl)(methyl)amino)methyl)-1,2,4-oxadiazol-5(411)-one 

I H -N I , N 
SN, C N N 1E1", Cs2CN N N N NH20H.HCI, 

THF, 100C, 16 h DMF 30°C, 6 h 

if 2a 

0 
NH 2  N 

O NCI NOH DSC, TEA 0 C I , N 

THF, reflux, 2h 

C1 Cl 
2b Example 2 

[02451 2-((3, 5-dichloro-4-((5-isopropyl-1-methyl-6-oxo-1, 6-dihydropyridazin-3

yl)oxy)phenyl)(methyl)amino) acetonitrile (2a).To a solution of 2-((.5-dichoro-4-((5

isopropyl-1-netiyi-6-oxo-1,6-diiydropvridazii-3-vl)oxy)phenyl)anmino)acetonitrile (If) (50 mg, 

136.15 umol) in TIF (2 mL) was added Cs2CO3 (66.54 mg,204.23 umol) and Mel (193.26 mg, 

1.36 mmol, 84.76 uL). The mixturexwas stirred at 100°C for 16 hours under sealed tube. TLC 

and LCMS showed -30% of Reactant If was remainedand the desired MS was detected.The 

suspension was filtered through a pad of Celite and the pad cake was washed with EtOAc (5 

mL*3). The combined filtrates were concentrated to dryness to give a residue. The residue was 

purified by prep-TLC (SiO 2 , petroleum ether: ethyl acetate = 1:1, according TLC) to give the 2a.  

MS mass calculated for [MI]+( C1711SClN102) requires m/z 381.1, LCMS found m/z 381.0 

IH NMR (400 MHZ, CDCl3) 6 7.03 (d, J= 0.7 HZ, 111), 6.82 (s, 211), 4.19 (s,21-1), 3.54 (s, 3H), 

3.28 - 3.20 (m, iH), 3.05 (s, 3H), 1.27 - 1.25 (m, 6H).  

[02461 (Z)-2-((3,5-dichloro-4-((5-isopropyl-1-methyl-6-oxo-1,6-dihydropyridazin-3

yl)oxy)phenyl)(nethyl)-aino)-N'-hydroxyacetimidamide (2b). To a solution of 2-((3,5

dichloro-4-((5-isopropyl-1-methyl-6-oxo-1,6-dihydropyridazin-3

yl)oxv)phenl)(methlv)amino)acetonitrile (2a) (52 ing, 136.39 umol) in DMF (2 mL) was added 

NH2OH.HCI (75.82 mg, 1.09 mmol) and NaOAc (89.51 mg, 1.09 minol).The mixture was 

stirred at 80°C for 6 hours. TLC showed reactant 2a was consumed completely, LCMS showed 

one main peak with desired MS. The suspension was filtered through a pad of Celite and the pad 

cake was washed with EtOAc (5 mL*3). The combined filtrates were washed with brine (10 
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ml), dried over anhydrous Na2SO4, filtered and concentrated under reduced pressure to give a 

residue. The residue was purified by prep-TLC (SiO2, DCM: MeOl-= 10:1, according TLC) to 

give 2b. MS mass calculated for [M1]+( C17HiCl2N5O3) requires m/z 414.1, LCMS found m/z 

4141.  

[02471 3-(((3,5-dichloro-4-((5-isopropyl-1-methyl-6-oxo-1,6-dihydropyridazin-3

yl)oxy)phenyl)(methyl)anino)methyl)-1,2,4-oxadiazol-5(4H)-one (Example 2). To a solution 

of (Z/E)-2-((3,5-dichloro-4-((5-isopropyl-1-methvl-6-oxo-1,6-dihvdropyridazin-3

yl)oxv)phenyl)(methyl)amino)-N'-hydroxyacetimidamide (2b) (30 g, 65.17 umol) in THF (2 

mL) was added DSC (21.70 mg, 84.72 umol) and TEA (33.97 mg, 335.75 umol, 46,73 uL). The 

mixture was stirred at 80°C for 2 hours. TLCand LCMS showed 2b was consumed completely 

and desired MS was detected. The reaction mixture was concentrated under reduced pressure to 

give a residue. The residue was checked by HPLC and then purified by prep-HPLC (column: 

Waters Atlantis T3 150*30*5um; mobile phase: [water (0.225%FA)-ACN]; B%: 40%-70%, 

13m) to give Example 2. MS mass calculated for IM--1]( CiaH19Cl2N50 4) requires m z 440.1, 

LCMS found nz .440.1. IH NMR (400MHZ, CD30D) 6 7.24 (s. IH). 6.92 (s, 2H), 4.48 (s, 2H), 

3.49 (s, 3H), 3.17 (td, J = 7.2 13.9 HZ, 1H), 3.05 (s, 3H), 1.26 (d, J = 6.8 HZ, 6).  

Example 3: PI and P2: 3-(1-((3,5-dichloro-4-((5-isopropyl-1-methyl-6-oxo-1,6

dihydropyridazin-3-vl)oxy)phenyl)amino)ethyl)-1,2,4-oxadiazol-5(4HI)-one 
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Br~N O Boc 2o 

O N N C K2COr3 Nal, ACN 0 NCi NH TEA, DMAP, DCM 

90cC, 16 h, 

sealed tube 3a 

CICI OA 
NH 2OH.HC, NaOAc N F " Boc DSC, TEA, THF 

O N N N Boc ------- N 1N------------------OCl----------------

DMF, 800C, 5 h NHI 600C, 6 h 

NN, 
3b 3c OH 

CI CI 

TFA, DCM - - 0 SFC separation 

H ------------------ H 
oN NNI 

N C N o 25°C, 50 min 0 C N 
Boc N- 0  N- 0 

3d Example 3 

C CI 

0 0 N NCN=O 

N- 0  N- 0 

Example 3-PI Example 3-P2 

[02481 2-((3,5-dichloro-4-((5-isopropyl-1-nethyl-6-oxo-1,6-dihydropyridazin-3

yI)oxy)phenyl)amino) propanenitrile (3a). A mixture of 6-(4-amino-2,6-dichlorophenox)-4

isopropyl-2-methlpyridazin-3(2H)-one (le) (0.2 g, 609.40 umol, I eq), K2CO3 (168.44 mg, 

1.22 nmo), NaI (182.69 mg, 1.22 mmol) and 2-bromopropanenitrile (816.44 mg, 6.09 mmol) in 

CH3CN (5 mL) was added to a seal tube and heated to 90°C for 16 hours. LCMS showed 

desired MS and STM of le, the mixture was filtered and washed with ethyl acetate (10 mL*2).  

The combined filtrates was washed with brine (20 rL), and the organic phase was concentrated 

to give 3a (0.25 g. crude), the crude product was used for the next step directly. MS mass 

calculated for [M+l+ I(CH1sC2N4O2) requires m 381.1, LCMS found mn 381.0.  

[0249] Tert-butyl (1-cyanoethyl)(3,5-dichloro-4-((5-isopropyl-1-nethyl-6-oxo-1,6

dihydropyridazin-3-vl)oxv)phenvl)carbanate (3b). A mixture of 2-((3,5-dichloro-4-((5

isopropyl-1-methvl-6-oxo-1,6-dihvdropvridazin-3-yl)oxy)phenyl)amino) propanenitrile (3a) 

(0.25 g, 655.73 umol), Boc2O (429.33 mg, 1.97 nnol, 451.93 uL) and DMAP (80.11 mg, 
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655.73 umol) in TIF (5 mL) was heated to 50°C for 1 hour. LCMS showed desired MS, and 

TLC showed new spot. The mixture was concentrated, and the residue was purified by prep

TLC (petroleum ether: ethyl acetate= 3:1) to give 3b. MS mass calculated for [M+1]+I 

(C22H26Cl2N 4 0 4 ) requires rnz 481.1, LCMS found m z 481.3; 'H NMR (400MHz, CDCi3) 67.31 

(s, 2H), 707 (s, 11-1) 3.51 (s, 311), 3.30 - 3.23 (m, 1H), 3.20 (q, J= 7.0 Hz, 1H), 2.03 (s, 31-) 

1.75 (d, J::: 7.0 Hz, 311), 1.57 (s, 41-1), 1.51 - 1.43 (m, 911), 1.28 (d,J=: 6.8 Iz, 61).  

[02501 (Z/E)-tert-butyl (1-amino-1-(hy droxyimino)pr opan-2-yl)(3,5-dichloro-4-((5

isopropyl-I-methyl-6-oxo-1,6-dihydropyridazin-3-yl)oxy)phenyl)carbamate (3c). A mixture 

of tert-butyl (I-cyanoethyl)(3,5-dichloro-4-((5-isopropl-1-methyl-6-oxo-1,6-dihydropyridazin

3-yl)oxy) phenyl)carbamate (3b) (80 mg, 166.19 umol), NH-2OH.HC (92.39 mg, 1.33 mmol) 

and NaOAc (109.07 mg 1.33 inmol) in DMF (3 mL) was heated to 80°C for 5 hours. LCMS 

showed desired MS, TLC (Petroleum ether: Ethyl acetate = 1:1, Rf = 0.47) showed new point, 

the mixture was filtered and washed with ethyl acetate (10 mL*2), the filtrate was washed with 

brine (10 mL*2), the organic phasewas dried over Na2SO4, filtered and concentrated, the 

residue was purified by prep-TLC (petroleum ether: ethyl acetate = 1:1) to give 3c. MS mass 

calculatedfor[M+] (C22H29C2N505) requires n/z514.2, LCMS foundwmz 514.0; 

[02511 Tert-butyl (3,5-dichloro-4-((5-isopropyl-1-metliyl-6-oxo-1,6-dihydropyridazin-3

yl)oxy)phenyl)(1-(5-oxo-4,5-dihydro-1,2,4-oxadiazol-3-yl)ethyl)carbamate (3d). A mixture 

of (Z/E)-tert-butyl (1-amino--(hdroxyiinio)propan-2-l)(,5-dichloro-4-((5-isopropyl-1

methyl-6-oxo-1.6-dihydropyridazin-3-yl)oxy)phenvl)carbanmate (3c) (39 mg, 75.82 unol), DSC 

(25.25 mg. 98.56 umol) andTEA (15.34 mg. 151.63 umol, 21.11 uL) inTHF (4 mL) was heated 

to 60°C for 2 hours. Then the mixture was heated to reflux for another 4 hours. TLC 

(Petroleum ether: Ethyl acetate = 1:1, Rf = 0) showed the reaction was completed, and the 

mixture was concentrated to give 3d (70 mg, crude), which was used for the next step directly.  

MS mass calculated for [M+ II(C3H27ClN5O) requires m/z 540.1, LCMS found nz 540.2; 

[02521 3-(I-((3,5-dichloro-4-((5-isopropyl-1-methyl-6-oxo-1,6-dihydropyridazin-3

yl)oxy)phenyl)anino)ethyl)-1,2,4-oxadiazol-5(411)-one (Example 3). To a solution of tert

butyl (3,5-dichloro-4-((5-isopropyl-1-methyl-6-oxo-1,6-dihdropridazin-3-yl)ox)phenyi)(1

(5-oxo-4,5-dihydro-1,2,4-oxadiazo-3-vi)ethiyl)carbaate (3d) (70 mg. 129.53 umol)in DCM (2 

mL) was added TFA (0.5 mL), and the mixture was stirred at 25°C for 50 mn. LCMS showed 

the reaction was completed, and desired MS was detected. Then the mixture was concentrated in 

vacuum. The residue was purified by prep-HPLC (FA) (column: Waters Atlantis T3 

150*30*5um; mobile phase: [water (0.225%FA)-ACN]; B%: 40%-80%, 13min) to give 3-(1

((3,5-dichloro-4-((5-isopropyl-1-nethyl-6-oxo-1,6-dihvdropyridazin-3
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yl)oxv)phenyl)amino)ethl)-1,2,4-oxadiazol-5(4H)-one Example 3. MS mass calculated for 

[M+1]1 (ClsHt9ClN5O4) requires mz 440.0, LCMS found in 440.1; 'I NMR (400MHz.  

CD30D) 6 7.25 (d, J:= 0.8 Hz, 1H), 6.78 (s, 2H), 4.55 (qJ:= 6.8 Hz, 1H), 3.52 (s, 3H), 3.23 

3.13 (n, 1H), 1.60 (dJ= 6.8 Hz, 3H), 1.27 (d, J= 7.0 Hz, 6H).  

[02531 SFCseparation:3-(-((,5-dichloro-4-((5-isopropyl-1-methyl-6-oxo-1,6

diiydropyridazin-3-vl)oxv)phenvl)amino)ethyl)-1,2,4-oxadiazol-5(41-1)-one (Example 3) (17.17 

mg, 39.00 umol, I eq) was separated by SFC (Monitoring] Instrument: Thar SFC80 preparative 

SFC; Column: Chiralpak AS-H, 250*30mm id. IOu; Mobile phase: A for C02 and B for MeOH 

(0.1% ammonia); Gradient:B%=40%; Flow rate:70 g/min;Wavelength:220 nn; Column 

temperature: 40C; System back pressure: 100 bar) to give Example-PI; MS mass calculated for 

[M+1]+ (CisEhICl2NSO4) requires mz 440.1. LCMS founding 440.0; '-INMR(400MHz 

CD30D) 6 7.23 (d, J= 0.8 Hz, 1H), 6.75 (s, 2H), 4.48 (q, J= 6.8 Hz, 1H). 3.51 (s, 3H), 3.17 (td, 

J= 6.6, 13.6 Hz, 1H), 1.58 (d, J = 6.8 Hz, 3H), 1.26 (d, J = 7.2 Hz, 6H) and Example-P2; MS 

mass calculated for [M+i]+ (CsH19CINSO4) requires m z 440.1, LCMS found inz 440.0; 111 

NMR (400MHz, CD30D) 6 7.23 (s, 1H), 6.75 (s., 2H), 4.48 (q, J= 6.8 Hz, 1H) 3.51 (s, 3H), 

3.17 (quin, J = 6.8 Hz, 1H), 1.58 (d, J = 6.8 Hz, 3H), 1.26 (d, J = 6.8 Hz, 6H).  

Example 4: N-(3,5-dichloro-4-((5-isopropyl-1-methyl-6-oxo-1,6-dihydropyridazin-3

yl)oxy)phenyl)-5-oxo-4,5-dihydro-1,2,4-oxadiazole-3-carboxanide 

NH 2 

0 NH 2OH.HC7 Na2CO 3  NH2  TEA - - '0  0 

'---oN NOH TN 
CN EtOH, H20, 250C, 4 h DCM0°C, 1 h 

4a 4b 

0 0 
H (COCI), DMF 

__ __ _!I__ _ H LiOH 'it, 2~ 
HO V 

AcOH 120°C, 16 h MeOH, H2O, 25°C, 1 h N THF, 25°C, 0.5 h 

4c 4d 

cl ci 
NH 0> TEA 0 

.I C1 NH2  THF, 25 0 0.5h 0 N Ci 

4e le Example 4 
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[02541 (Z/E)-ethyl 2-anino-2-(hydroximino)acetate (4a). To a solution of ethyl 

carbonocyanidate (2.5 g, 25.23 mmol, 2.48 mL) in EtO- (25 mL) was added N-120H.IC (2.63 

g, 37.85 mmol) and Na2CO3 (2.67 g, 25.23 mmol). The mixture was stirred at 25C for 2 hours.  

TLC showed the reaction was completed. LCMS showed one main peak with desired MS. The 

reaction mixture was concentrated under reduced pressure to remove EtOH. The residue was 

diluted with 1-120 (5 mL) and extracted with etOAc (20 mL * 5). The combined organic layers 

was washed with brine (5 mL), dried over anhydrous Na2S04. filtered and concentrated under 

reduced pressure to give a residue. The residue was purified by re-crystallization from MTBE: 

petroleum ether =1:1 (20 mL) at 70°C to give 4a. MS mass calculated for [M+11] (C4HN2O3) 

requires mlz 133.1, LCMS found mz 133.1; I H NMR (400MHz, CDC) 6 8.90 (br s, 1H), 5.12 

(br s, 2H),4.34 (q, J = 7.1 Hz, 2H), 1.36 (t, J = 7.2 Hz, 3H) 

[02551 (Z)-ethyl 2-amino-2-(((ethoxycarbonyl)oxy)imino)acetate (4b). To a solution of 

(Z/E)-ethyi 2-anino-2-(hvdroxvimino)acetate (4a) (1 g, 7.57 mmol) in DCM (5 mL) was added 

TEA (2.30 g, 22.71 mmol. 3.16 mL) and ethyl carbonochloridate (903.56 mg. 8.33 mmol, 

792.59 uL). The mixture was stirred at 0°C for hour. TLC indicated 5a was consumed 

completely and one new spot formed. The reaction was clean according to TLC. The reaction 

mixture was concentrated under reduce pressure to give 4b (1.34 g. crude). IH NMR (400MHz, 

CDC) 6 5.44 (br s, 2H), 4.40 (q, J:= 7.2 Hz, 2H), 4.34 (q, J:= 7.2 Hz, 2H). 1.42 - 1.38 (in, 3H), 

1.38 - 1.34 (m, 3H).  

[02561 Ethyl 5-oxo-4,5-dihydro-1,2,4-oxadiazole-3-carboxylate (4c). A solution of (Z/E)-

ethl 2-anino-2-(((ethoxcarbonl)ox)imino)acetate (4b) (1.34 g, 6.56 mmol) in AcOH (5 mL) 

was degassed and purged with N2 for 3 times, and then the mixture was stirred at 1200 C for 10 

hours under N2 atmosphere. LCMS showed 4b was consumed completely and one main peak 

with the desired MS was detected. The reaction mixture was concentrated under reduced 

pressure to remove AcOH and then to give the 4c (1.03 g., crude). The crude product was used in 

next step without further purification. MS mass calculated for [M-I]-(C5H6 N204) requires nz 

157.0, LCMS found nz 157.0.  

[0257] 5-oxo-4,5-dihvdro-1,2,4-oxadiazole-3-carboxylic acid (4d). To a solution of ethyl 5

oxo-4,5-dihydro-1,2,4-oxadiazoie-3-carboxylate (4c) (200 mg, 1.26 mmol, I eq) in MeOH (1 

mL) and 1-120 (0.2 mL) was added LiOH (36.35 mg, 1.52 mmol, 1.2 eq). The mixture was stirred 

at 25°C for 1 hour. TLC showed reactant 4 was consumed completely and one new spot was 

formed. The reaction mixture was concentrated under reduce pressure to give a residue. The 

residue was diluted with HC] (IM, 5 mL) to adjust the pH = 4~6 and then extracted with EtOAc 

(5 mL * 4). The combined organic layers were washed with brine (5 mL), dried over anhydrous 
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Na2SO4, filtered and concentrated under reduced pressure to give 4d (114 mg, crude). The 

crude product was used in next step without further purification. MS mass calculated for IM+1]+ 

(C5H6N204)requires m z 159.0, LCMS found no m z; IH NMR (400MHz, DMSO) 6 4.35 (q, J= 

7.0 Hz, 2H), 128 (t, J = 7.0 Hz, 3H).  

[02581 5-oxo-4,5-dihydro-1,2,4-oxadiazole-3-carbonyl chloride (4e). Toa solution of 5

oxo-4.5-dihydro-1,2.,4-oxadiazole--carboxylic acid (4d) (110 mg, 845.77 umol) in TI-IF (3 mL) 

was added (COCl) 2 (128.82 rg, 1.01 mnol, 88.84 uL) and DMF (6.18 mg, 84.58 umol, 6.51 

uL). The mixture was stirred at 25°C for 1 hour. A few drops of reaction mixture were quenched 

with MeO-I for monitoring. TLC indicated 4d was consumed completelyand one new spot 

formed, the mixture was concentrated under reduced pressure to give 4e (155 mg, crude). The 

crude product was used in next step without furtherpurification.  

[02591 N-(3,5-dichloro-4-((5-isopropyl-1-methyl-6-oxo-1,6-dihydropyridazin-3

yl)oxy)phenyl)-5-oxo-4,5-diliydro-1,2,4-oxadiazole-3-carboxamide (Example 4). To a 

solution of 6-(4-amino-2,6-dichlorophenoxy)-4-isopropyl-2-methlipyridazin-3(2H)-one (le) (20 

mg. 60.94 umol) inTHF (3 rL) was added'TEA (18.50 mg, 182.82 umol, 25.45 uL) and 5-oxo

4,5-dihydro-1,2,4-oxadiazole-3-carbonv chloride (4e) (13.57 mg, 91.41 umol). The mixture was 

stirred at 25°C for 0.5 hour. LCMS showed le was consumed completely and desired MS was 

detected. The reaction mixture was quenched by addition MeOH (1 mL) at 25 °C, and then 

concentrated under reduced pressure to give a residue. The residue was checked by HPLC and 

purified by Prep-HPLC (column: Xtimate C18 150*25mm*5um; mobile phase: [water (10mM 

NH4HCO3)-ACN; 1B%: 30%-55%. 10min) to give Example 4. MS mass calculated for [M+1]+( 

C'-Hi5Cl2N505)requires mzi 440.0,.LCMSfoundi/z 440.0. 'HNMR(400MHz,CD30D)6 

7.93 (s, 2H), 731 (s, 1H), 3.51 (s, 3H), 3.19 (quind, J = 7.0, 13.8 Hz, 1H), 1.27 (d, J = 6.8 Hz, 

6H).  

Example 5: 3-(((3,5-dichloro-4-((5-isopropyl-6-oxo-1,6-dihydropyridazin-3

yl)oxy)phenyl)amino)methyl)-1,2,4-oxadiazol-5(4H)-one 
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Cl 

- N BOC.2O. DMAP 

C NC NI- 2  K 2 03, Nal, ACN, 100 NC, THF, 400C, 2h 
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'YON 

C NH 2OH.HCI, NaOAc NC 'Boc DSC, TEA 
CI NC; N 

DMF, 800C, 6 h, L NH 2  THF, 80°C,i h 

NN, 
5b 5C OH 

Cl CI 
0 N .0 

I! H ~ NaOAc .. " H ---------- ------- H 
N,, 1 N .N, 

Ci N'N CiN j HOAc 1200C, 16h N 
Bc N-O N-O 

5d Example 5 

[02601 2-((3,5-dichloro4-((6-chloro-5-isopropylpyridazin-3

yl)oxv)phenyl)anino)acetonitrile (5a). To a solution of 3,5-dichloro-4-((6-chloro-5

isopropylpyridazin-3-yl)oxy)aniline (1b) (180 mg, 432.94 umol) and 2-bromoacetonitrile 

(259.65 mg, 2.16 mmol, 144.25 uL) in ACN (2 mL) was added K2CO3 (119.67 mg, 865.87 

umol) and Nal (129.79 mg, 865.87 umol). The mixture was stirred at 100°C for 16 hours under 

sealed tube. LCMS showed reactant I b was consumed completely and desired MS was 

detected. The reaction mixture was concentrated under reduce pressure to give a residue. The 

residue was purified by prep-TLC (SiO 2 , petroleum ether: ethyl acetate = 1:1, according TLC) to 

give 4a. MS mass calculated for [M+1]+( C51-3Cl3N40) requires mlz 371.0, LCMS found nz 

.371.0. 11H NMR (400-z, CDCl) 6 7.25 (s, 1H), 6.66 (s, 21-1), 4.83 - 4.77 (n, 11-1), 4.05 (d, J= 

6.4 Hz, 2H), 3.29 (td, J= 6.8, 13.6 Hz, 1H), 1.37 (d, J= 6.8 Hz, 6H).  

[02611 Tert-butyl (cyanomethyl)(3,5-dichloro-4-((6-chloro-5-isopropylpyridazin-3

y1)oxy)phenyl)carbamate (5b). To a solution of 2-((3,5-dichloro-4-((6-chloro-5

isopropylpyridazin-3-y)oxy)phen)amino)acetonitrle (5a) (172 mg, 379.50 umol) in TIF (10 

mL) was added DMAP (51.00 mg, 417.45 umol) and BocO (248.48 mg, 1.14 mmol, 261.55 

uL). The mixture was stirred at 40°C for 2 hours. TLC indicated Reactant 5a was consumed 

completely and one new spot formed. The reaction mixture was concentrated under reduced 

pressure to give a residue.The residue was purified by prep-TLC (SiO2, petroleum ether: ethyl 
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acetate = 1:1 according TLC) to give 5b. MS mass calculated for [M+]( C2021C3Ni403) 

requires mlz 471.1, LCMS found mz 471.1. 1 H NMR (400M-z, CD3CI) 6 7.38 (s, 2H), 7.24 (s, 

1H), 4.48 (s, 2H), 3.29 (td, J= 6.7, 13.6 Hz, iH), 1.53 (s, 9H), 1.37 (d, J= 6.8 Hz, 6H).  

[02621 (Z/E)-tert-butyl (2-amino-2-(hydroxyimino)ethyl)(3,5-dichloro-4-((6-chloro-5

isopropylpyridazin-3-yl)oxy)penyl)carbamate (Sc). To a solution of tert-butyl 

(cyanomethyl)(3,5-dichloro-4-((6-chloro-5-isopropylpyridazin-3-yi)oxy)phenyl)carbamate (5b) 

(145 mg, 307.36 umol) in DMF (2 mL) was added NH2OH.HCI (170.87 mg, 2.46 mmol) and 

NaOAc (201.70 mg. 2.46 mol). The mixture was stirred at 80°C for 6 hours. TLC showed 

reactant 5b was consumed completely. LCMS showed one main peak with desired MS. The 

suspension was filtered through a pad of Celite and the pad cake was washed with EtOAc (5 

ml*3). The combined filtrates were washed with brine (10 mL), dried over anhydrous Na2SO4, 

filtered and concentrated under reduce pressure to give a residue. The residue was purified by 

prep-TLC (SiO 2, petroleum ether: ethyl acetate:= 1:1, according TLC) to give 5c. MS mass 

calculated for [Ml+1](C2oH24Cl3NO4)requiresmiz 504.1,LCMSfound imz 504.1. 'HNMR 

(400MHz. CD3C) 6 7.37 (s. 2H), 7.21 (s, iH), 5.11 (br s, 2H), 4.23 (s, 2H), 3.28 (td, J = 7.0, 

13.8 Hz, 1H), 2.09 (s. 1H), 1.49 (s, 91), 1.36 (d J = 6.8 Hz, 611).  

[02631 Tert-butyl (3,5-dichloro-4-((6-chloro-5-isopropylpyridazin-3-yl)oxy)pheiiyl)((5

oxo-4,5-dihydro-1,2,4-oxadiazol-3-yl)methyl)carbamate (5d). To a solution of (Z/E)-tert

butyl (2-amino-2-(hvdroxyimiio)ethyl)(3,5-diclioro-4-((6-chloro-5-isopropylpyridazin-3

yl)oxy)phenyl)carbarnate (5c) (50 mg, 89.15 umol) in THF (2 mL) was added DSC(29.69 mg, 

115.89 umol) and TEA (33.97 mg, 335.75 umol, 46.73 uL). The mixture was stirred at 80°C for 

1 hour. LCMS showed 5c was consumed completely and desired MS was detected.The reaction 

mixture was concentrated under reduced pressure to give a residue. The residue was purified by 

prep-TLC (dichloromethane: methanol= 10:1, according TLC) to give 5d. MS mass calculated 

for [M1II( C21H22ChN5O) requires mz 530.1. LCMS found mnz 530.1.  

[02641 3-(((3,5-dichloro-4-((5-isopropyl-6-oxo-1,6-dihydropyridazin-3

yl)oxy)phenyl)anino)methyl)-1,2,4-oxadiazol-5(411)-one (Example 5). To a solution of (tert

butyl (3,5-dichloro-4-((6-chloro-5-isopropylpyridazin-3-l)oxy)phenyl)((5-oxo-4,5-dihvdro

1,2.4-oxadiazol-3-yl)methyl)carbamate) 5d (68 mg, 115.30 umol) in AcOH (3 mL) was added 

NaOAc (75.66 mg, 922.40 unol). The mixture was stirredat 110°C for 3 hours. LCMS showed 

reactant 5d was consumed and desired MS was detected. The reaction mixture was concentrated 

under reduced pressure to remove AcOH and then to give a residue. The residue was checked by 

HPLC and purified by Prep-HPLC (column: Waters Xbridge Prep OBD C18 150*30 5u; mobile 

phase: [water (0.225%FA)-ACN]; B%: 30%-65%, 13min) to give Example 5. MS mass 
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calculated for [M+1]*( CiH1 5Cl2N54) requires m n 412.0, LCMS foundwmz 412.0. t H NMR 

(400MI-z, DMSO) 12.11 (s, 1H), 7.31 (s, 1), 6.79 (s 21-), 6.66 (br t, J= 6.0 I-z, 1-1), 4.27 

(dJ= 6.2 Hz, 2H), 3.02 (td, J= 7.0, 13.6 Hz, IH) 1.17 (d, J: 6.8 Hz, 6H).  

Example 6: 3-((3,5-dichloro-4-((5-isopropyl-1-methyl-6-oxo-1,6-dihydropyridazin-3

yl)oxy)phenoxy)methyl)-1,2,4-oxadiazol-5(4H)-one 

C1C 
- N .O . ~Nal-A

+ i - HO - --B \ Er --------------------------- ----- '---
/ Py., 120°'C, 4C8 h, N HOAc100, 12 h 

i CI autoclave 

1a 6a 

DMF-DMA O Pd2(dba) 3, t-Bu Xprhos, KOH 

O~ N N C Br 1050C,10 h N 0C Br ioxe H0,100°C, 3.5 
H 

6b 6c 

ON NNH2 0H HCINaOAc 

0 'N CI ' OH K2CO3, acetone, DMF 80°C, 16 h 
25°C, 4 h 

N 
6d 6e 

O 'C - - - - -w H 0 0 -N c 0S .E --------------------_- W Ii H 

NH2 DCM, 20°C, 0.5 h O 'N CI '0 o N 0 0 ~- N s 

NOH 
61 Example 6 

[02651 6-(4-bromo-2,6-dichlorophenoxy)-3-chloro-4-isopropylpyridazine (6a). A mixture 

of 4-bromo-2,6-dichloro-phenol (3.04 g, 12.56 mmol) and 36-dichloro-4-isopropyl-pridazine 

(la) (2 g, 10.47 mmol) in pyridine (10 mL) was stirred at 130°C for 48 hours in a 100 mL of 

autoclave. LCMS showed the starting material of Ia was consumed completely and the desired 

MS was found. The mixture was diluted with Tol. (30 mL) and concentrated in vacuum. The 

residue was partitioned between ethyl acetate (30 mL*2) and H20 (10 mL).The combined 

organic phase was washed with brine (10 mL*3),dried with anhydrous Na2S04, filtered and 
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concentrated in vacuum. The residue was purified by column chromatography (SiO 2., petroleum 

ether: ethyl acetate:= 1:0 to 100:1) to give 6a. MS mass calculated for [M+1I+(C13HioBrCl3N2O) 

requires mlz 394.9, LCMS found nz 394.9. IH NMR (400MHz, DMSO) 6 ppm 7.98 - 8.04 (m.  

I H) 792 - 7.97 (i, 1 H) 7.84 (s, I H) 3.11 - 3.29 (m,i H) 1.23 - 1.47 (im, 6 H).  

[02661 6-(4-brorno-2,6-dichlorophenoxy)-4-isopropylpyridazin-3(21-)-one (6b). A mixture 

of 6-(4-bromo-2,6-dichloro-phenoxy)-3-chloro-4-isopropyl-pyridazine (6a) (1 g, 2.52 imol) 

and NaOAc (827.59 mg, 10.09 mmol) in AcOH (10 mL) was stirred at 120°C for 18 hours.  

LCMS showed the starting material was consumed completelyand the desired MS was found.  

The mixture was concentrated in vacuum. The solid was dissolved in water and tie p1 was 

adjusted to 9 with saturated NaHCO3 (2 mL). Then the mixture was extracted with Ethyl acetate 

(10mL*2). The combined organic phase was washed with brine (5 mL*3), dried with anhydrous 

Na2S4, filtered and concentrated in vacuum to give 6b. The product was used directly for the 

next step without further purification. [M+1](CHi iBrCl2N202) requires mlz 376.9, LCMS 

found mz 376.9. 1H NMR (400MHz, DMSO) 6 ppm 12.22 (br s, 1 H) 7.91 - 8.02 (m, 2 H) 7.39 

(s. I H) 2.97 - 3.11 (n, I1 H) 2.87 - 2.95 (m I H) 1.29 (d,J=6.72 Hz, 1 H) 1.15 -123 (m, 6 H).  

[02671 6-(4-brono-2,6-dichlorophenoxy)-4-isopropyl-2-methylpyridazin-3(2H)-one (6c).  

A mixture of 3-(4-bromo-2,6-dichloro-phenoxy)-5-isopropyl-1H-pyridazin-6-one (6b) (500 mg, 

1.32 mmol) in DMF-DMA (22.42 g, 188.19 mmol, 25.00 mL) was stirred at 105°C for 16 hours.  

LCMS showed the starting material was consumed completely and desired MS was detected.  

The mixture was concentrated in vacuum. The residue was partitioned between ethyl acetate (10 

mL*2) and H20 (3mL).The combined organic phase was washed with brine (5 mL*3), dried 

with anhydrous Na2SO4, filtered and concentrated in vacuum. The residue was purified by 

column chromatography (SiO 2, petroleum ether/ethyl actate=l:0 to 30:1) to give 6c. [M+i]+ 

(C14i BrC2N2O2) requires mz 391.0, LCMS found m z 391.0. 11 NMR (400MHz, DMSO) 6 

ppm 7.96 (s, 2 H) 7.41 (s, I H) 3.32 (s, I H) 3.08 (dt, J=13.67, 6.84 Hz, I H) 2.50 (br d, i=3.53 

Hz, 8 H) 1.18 (d, J=7.06 Hz, 5 H) 1.23 (br s, I H).  

[02681 6-(2,6-dichloro-4-hydroxyphenoxy)-4-isopropyl-2-methylpyridazin-3(2H1)-one 

(6d). A mixture of 6-(4-bromo-2,6-dichlorophenoxy)-4-isopropl-2-methylpyridazin-3(2H)-one 

(6c) (170 mg, 433.59 umol), KOH (31.63 mg, 563.67 umol), t-Bu Xphos (27.62 mg, 65.04 

umol) and Pd2(dba)3 (39.70 mg, 43.36 umol) in dioxane (8 mL) and 120 (8 mL) was degassed 

and purged with N2 for 3 times, and then the mixture was Stirred at 100°C for 3.5 hours under N2 

atmosphere. TLC showed 6c was consumed completely,and LCMS detected the desired MS.  

The suspension was filtered through a pad of Celite and the pad cake was washed with EtOAc (5 

mL*3). The combined filtrates were concentrated to give a residue. The residue was purified by 
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prep-TLC (Si02,ethyl acetate: petroleum ether = 1:1, according TLC) to give 6d. MS mass 

calculated for IM+I1(C 14H 21.Cl2N2O3) requires mlz 329.0, MS found mi 329.0. 1-1 NMR 

(400MHz, CDCh) 6 7.06 (s, IH), 6.93 (s, 2H), 6.45 (br s. IH), 3.55 (s, 3H), 3.25 (td, J:= 6.8, 

13.6 Hz, IH), 1,27 (d, J = 6.8 Hz, 6H).  

[02691 2-(3,5-dichloro-4-((5-isopropyl-1-methyl-6-oxo-1,6-dihydropyridazin-3

yl)oxy)phenoxy)acetonitrile (6e). To a solution of 6-(2,6-dichloro-4-hydroxvphenoxy)-4

isopropyl-2-methlipyridazin-3(2H)-one (6d) (40 mg, 121.51 umol) in acetone (2 mL) was added 

K2CO3 (50.38 mg, 364.54 umol) and 2-bromoacetonitrile (21.86 mg, 182.27 umol, 12.15 uL).  

The mixture was stirred at 20°C for 2 hours. TLC showed 6d was consumed completely and 

one new spot was formed. The suspension was filtered through a pad of Celite and the pad cake 

was washed with EtOH (5 mL*3). The combined filtrates were concentrated to dryness to give 

aresidue. The residue was purified by prep-TLC (SiO 2, ethyl acetate: petroleum ether = 1:1) to 

give 6e as a yellow solid. MS mass calculated for [M+1(Ci61-115C2N303) requiresmz 368.0, 

MS found m z 368.0. 'H NMR (400MHz, CDCl3) 6 7.04 (s, 3H), 4.80 (s, 2H), 3.53(s, 3H), 3.25 

(td, J = 6.8, 13.4 Hz, 1H), 127 (d, J = 6.8 Hz, 6H).  

[02701 (Z/E)-2-(3,5-dichloro-4-((5-isopropyl-1-methyl-6-oxo-1,6-dihydropyridazin-3

yl)oxy)phenoxy)-N'-hydroxyacetimidamide (6f). To a solution of-(3,5-dichoro-4-((5

isopropyl-1-methvl-6-oxo-1,6-dihvdropyridazin-3-yl)ox)phenoxy)acetonitrie (6e) (38 mg, 

103.20 umol) in DMF (2 mL) was added NH2OH.HCI (57.37 mg. 825.61 umol) and NaOAc 

(67.72 mg, 825.61 umol). The mixture was stirred at 80°C for 6 hours. TLC showed 6e was 

consumed completely, and LCMS showed one main peak with desired MS. The reaction mixture 

was concentrated under reduced pressure to remove DMF. The residue was diluted with brine (5 

mL) and extracted with EtOAc (5 mL * 3). The combined organic layers were dried over 

anhydrous Na2SO4, filtered and concentrated under reduced pressure to give 6f (66.3 mg, crude).  

The product was used into the next step without further purification. MS mass calculated for 

[M+l]*( Ci6 HiCliN404) requires inz 401. LCMS found nz 401.2.  

[02711 3-((3,5-dichloro-4-((5-isopropyl-1-methyl-6-oxo-1,6-dihydropyridazin-3

yl)oxy)phenoxy)methyl)-1,2,4-oxadiazo-5(4H)-one (Example 6). To a solution of (Z/E)-2

(3,5-dichlioro-4-((5-isopropyl-1-methyl-6-oxo-1.6-dihydropyridazin-3-y)oxy)phenoxy)-N'

hydroxyacetimidamide (6f) (66.3 mg, 132.19 umol) in THF (2 mL) was added DSC (44.02 mg, 

171.85 umol) and TEA (26.75 mg,264.38 umol, 36.80 uL). The mixture was stirred at 60°C for 

4 hours. LCMS showed 6f was consumed completely and desired MS was detected. The 

reaction mixture was concentrated under reduced pressure to give a residue. The residue was 

purified by prep-HPLC (column: Waters Xbridge Prep OBD C18 150*30 5u;mobile phase: 
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[water(0.04%NH3H2O)-ACN];B% 5%-35P%,1min) to give Example 6. MS mass calculated 

for [M+1I+( CVHiCl2N40) requires mlz 427.1, LCMS found mz 427.1. 'F HNMR (400MH z.  

CD30D) 6 7.30 (s, iH), 7.24 (s, 2H), 5.10 (s, 2H), 3.49 (s, 3H), 3.19 (quind, J= 7.0, 13.8 Hz, 

1H), 127 (d, J = 6.8 Hz, 6H).  

Example 7: 5-(3,5-dichloro-4-((5-isopropyl-1-methy-6-oxo-1,6-dihydropyridazin-3

yl)oxv)phenvl)isoxazol-3(2H)-one 

CI COEt 

O HCI, NaNO2, KI 'j C 

H2N '& C N N o H2,0 -30°C, 16 h CI N Pd(PPh3)2 C2 Cu!, Cs2 00 3 
THF, 110°C, 0.5 h, MW 

le 7a 

C1 

NH2OH.HCI, KOH 

O MeOH, 25'C, 16 h N C 

OO H 

7b Example 7 

[02721 6-(2,6-dichloro-4-iodophenoxy)-4-isopropyl-2-methylpyridazin-3(2H)-one (7a).To 

a solution of 6-(4-amino-2,6-dichlorophenoxv)-4-isopropyl-2-methylpyidazin-3(2H)-one (le) 

(50 mg, 152.35 umol) in HCI (5 M, 304.70 uL) was added NaN02 (12.61 mg, 182.82 umol) at 

0°C. Then the mixture was stirred for 0.5 hour at 0°C. Then a solution of KI (50.58 mg, 304.70 

umol) in 120 (1.5 mL) was added in the mixture, and the mixture was stirred at 20°C for 

another 16 hours. TLC indicated Reactant le was consumed completely. LCMS showed 

Reactant Ie was consumed completely and one main peak with the desired MS was formed. The 

reaction mixture was extracted with EtOAc (5 mL*4). The combined organic layerswere 

washed with brine (5 mL), dried over Na2SO4, filtered and concentrated under reduced pressure 

to give a residue. The residue was purified by prep-TLC (SiO2, petroleum ether: ethyl acetate= 

1:1, product R= 0.80, according TLC) to give 7a. MS mass calculated for [M+1] 

C1H12C2N202) requiresiwn438.9, LCMS found mz 438.9. 'H NMR (400MI'z, CDCl3) 6 7.71 

(s, 21), 7.04 (s, 1H), 3.52 (s, 3H), 3.25 (td, J= 7.0, 13.4 Hz, 1H), 1.26 (d, J:= 6.8 Hz, 61-).  

[0273] Ethyl 3-(3,5-dichloro-4-((5-isopropyl-1-nethyl-6-oxo-1,6-dihydropyridazin-3

yl)oxy)plienvl)propiolate (7b). A mixture of 6-(,6-dichloro-4-iodophenoxy)-4-isopropyl-2

methylpyridazin-3(2H)-one (7a) (25 mg, 56.94 umol), ethyl propiolate (12.29 mg, 125.26 umol), 

Pd(PPh 3 )2C12 (4.00 mg, 5.69 umol), Cul (2.17 ing, 11.39 umol) and Cs2CO3 (37.10 mg, 113.88 
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umol) in TIF (5 mL) was degassed and purged with N2 for 3 times. Then the mixture was 

stirred at I10°C for 0.5 hour under microwave. TLC indicated Reactant 7a was consumed 

completely and many spots formed. The suspension was filtered through a pad of Celite and the 

pad cake was washed with EtOAc (5 mL*3). The combined filtrates were concentrated to give a 

residue. The residue was purified by prep-TLC (Si0 2, petroleum ether: ethyl acetate = 3:1, 

according TLC) to give 7b. MS mass calculated for [M+1]( C19HsC12N204)requires mnz 409.1, 

LCMSfound iz409.1.'HNMR(400MHz,CDCI3)6 7.61(s, 2H),7.06(s., 1H),4.32(qJ= 7.0 

Hz, 2H),'3.51 (s, 3H), 3.25 (quind, J = 6.8 13.8 Hz, 1H), 1.37 (t, J = 7.2 Hz, 3H), 1.27 (d, J= 

6.8 Hlz, 6H4).  

[02741 5-(3,5-dichloro-4-((5-isopropyl-1-methyl-6-oxo-1,6-dihydropyridazin-3

yl)oxy)phenvl)isoxazol-3(2H)-one (Example 7).To a solution of ethyl 3-(3,5-dichloro-4-((5

isopropyl-1-methyl-6-oxo-1,6-dihvdropyridazin-3-yl)oxy)phenyl)propiolate (7b) (27 mg, 48.56 

umol) in MeO- (3 mL) was added NH2OH.-ICl (13.50 mg, 194.22 umol) and KOH (16.35 mg, 

291.33 umol).The mixturexwas stirredat 25°C for 16 hours. TLC showed reactant 7b was 

consumed completely.'The reaction mixture was concentrated under reduced pressure to remove 

MeOH. The residue was diluted with 1-20 (5 ml) and extracted with EtOAc (5 mL * 3). The 

combined organic layers were washed with brine (5 mL), dried over anhydrous Na2S04, filtered 

and concentrated under reduced pressure to give a residue. The residue was checked by HPLC 

and purified by prep-HPLC (column: Waters Xbridge Prep OBD C18 150*30 5u; mobile phase: 

[water (0.04%N-31-t20)-A CN]; B%: 5%-35%, 10mn) to give Example 7. MS mass calculated 

for [M+1]'(C17H1C.N304) requires mlz 396.0, LCMS found inz 396.0. 'H NMR (400MHz, 

CDC) 6 7.76 (s. 2H), 7.08 (s, IH), 6.25 (s, 11), 352 (s, 3H), 3.31 - 3.22 (in, H), 1.28 (d, J= 

6.8 H-z, 6H).  

Example 8:5-(3,5-dichloro-4-(5-isopropyl-6-oxo-1,6-dihydropyridazin-3

yl)oxy)phenyl)isoxazol-3(211)-one 
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af Example 8 

[02751 N-(3,5-dichloro-4-((5-isopropyl-6-oxo-1,6-dihydropyridazin-3

yl)oxy)phenyl)acetamide (8a). To a solion of 3,5-dichloro-4-((6-chloro-5-isopropylpyridazin

3-yl)oxy)aniline (1b) (1 g, 3.01 mmol) in AcOH (10 mL) was added NaOAc (863.18 mg, 10.52 

mmol).The mixture was stirred at 100°C for 16 hours. LCMS showed one main peak with the 

desired MS. The reaction mixture was concentrated under reduced pressure to remove AcOH.  

The residue was diluted with water (20 mL) and added IN NaOH to adjusted pH = 9-10. The 

suspension was extracted with EtOAc (1OmL*4), the combined organic layers were dried over 

anhydrous Na2SO4, filteredand concentrated under reduced pressure to give 8a (1.55 g, crude).  

The product was used into the next step which without further purification. MS mass calculated 

for [M+1 I(C51-ICl2N03) requires mz 356.1, LCMS found m z 356.1.  

[0276] 6-(4-amino-2,6-dichlorophenoxy)-4-isopropylpyridazin-3(2H)-oiie (8b). To a 

solution of N-(3,5-dichloro-4-((5-isopropyl-6-oxo-1,6-dihydropvridazin-3

yl)oxy)phenyl)acetamide (8a) (1.55 g 3.48 mmol) in MeO-I (20 mL) was added aqueous of 

NaOH (I M, 21.26 mL). The mixture was stirred at 120°C for 4 hours. LCMS showed one main 

peak with the desired MS. The reaction mixture was concentrated under reduced pressure to 

remove MeOH. The residue was diluted with water (20 mL) and extracted with EtOAc 

(IOmL*4). The combined organic layers were dried over anhydrous Na2SO4, filtered and 
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concentrated under reduce pressure to give a residue. The residue was purified by column 

chromatography (SiO 2, petroleum ether/ethyl acetate = 5:1 to 1:5, according TLC) to give 8b.  

IS mass calculated for [M+i I(C-HisCl2N302) requires mlz 314.0, LCMS found m/z 314.0. IH 

NMR (400MHz, DMSO) 12.11 (s. H), 7.25 (s, 1H), 6.64 (s, 2H), 5.60 (s, 2H), 3.07 - 294 (m, 

1H4), 1. 19 - -1. 12 (m, 7H1).  

[02771 6-(2,6-dichloro-4-iodophenoxy)-4-isopropylpyridazin-3(2H)-one (8c). To a solution 

of 6-(4-anino-2,6-dichlorophenoxy)-4-isopropylpyridazin-3(2H)-one (8b) (250 mg, 795.76 

umol) in HCI (967.11 mg, 7.96 mmol, 948.14 uL,30% purity) was added NaNO2 (65.89 mg, 

954.91 umol) at0-C, the mixture was stirred for 0.5 hour.Then to the mixture was added a 

solution of KI (264.19 mg, 1.59 mmol) in 120 (5 mL). Then the mixture was stirred at 20°Cfor 

another 16 hours. LCMS showed one main peak with the desired MS. The reaction mixture was 

extracted with EtOAc (10 mL*4). The combined organic layers were washed, dried over 

Na2SO4, filtered and concentrated under reduced pressure to give a residue. The residue was 

purifiedby prep-TLC (Si0 2, petroleum ether: ethyl acetate = 3:1, product RI= 0.60, according 

TLC) to give 8c. MS mass calculated for [M+]' (CHi C121-N202) requires m/z 424.9, LCMS 

found m-z 424.9. H NMR (400 MHz, CDC3) 10.50 - 10.29 (in, 11), 7.75 - 7.69 (n, 21), 7.13 

- 7.08 (m, 1H), 3.30 - 3.14 (in, 1H), 1.28 - 1.25 (in, 61-1).  

[0278] 6-(2,6-dichloro-4-iodophenoxy)-4-isopropyl-2-((2

(trimethylsilyl)ethoxy) methyl)pyridazin-3(211)-one (8d). To a mixture of 6-(2,6-dichloro-4

iodophenoxy)-4-isopropylpyridazin-3(2H-I)-one (8c) (50 mg, 117.63 umol), DIPEA (30.41 mg, 

235.27 umol, 40.98 uL) in DMF (4 mL) was added 2-(chloromethoxy)ethyl-trimetliyl-silane 

(58.84 mg,352.90 umol, 62.46 uL).The mixture was degassed and purged with N2 for 3 times, 

the mixture was stirred at 25°C for 2 hours under N2 atmosphere. TLC indicated 8c was 

consumed completely. LCMS showed one main peak with the desired MS. The reaction mixture 

was quenched by addition water (5 mL), and then extracted with EtOAc (6 mL *3). The 

combined organic layers were concentrated under reduce pressure to give a residue. The residue 

was purified by prep-TLC (SiO 2, petroleum ether: ethyl acetate = 5:1, according TLC) to give 

8d. MS mass calculated for IM-]' (C19H25Cl2IN203Si) requires z 555.0, LCMS found mIz 

555.0. 'H NMR (400 MHz, CD30D) 6 7.78 - 7.61 (in 2H), 7.13 - 7.00 (m. iH), 5.28 - 5.16 (m, 

21-1), 3.58 - 3.50 (in. 2H), 3.32 - 3.18 (m, 11), 1.31 - 1.23 (in, 6H), 091 - 0.83 (m, 2-), 0.01 

0. 11 (m, 9H-).  

[0279] Ethyl 3-(3,5-dichloro-4-((5-isopropyl-6-oxo-1-((2-(trinethylsilyl)ethoxy)methyl)

1,6-dihydropyridazin-3-yl)oxy)phenyl)propiolate (8e). A mixture of 6-(2,6-dichloro-4

iodophenoxy)-4-isopropyl-2-((2-(trimethylsilvl)ethoxv)methyl)pyridazin-3(2H)-one (8d) (18 
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mg. 32.41 umol), ethyl propiolate (7.00 mg, 71.31 umol, 7.00 uL), Pd(PPh3)2 C 2 (2.28 mg, 3.24 

umol), CuI (1.23 mg, 6.48 uiol) and Cs2CO3 (21.12 mg, 64.83 umol) in THIF (4 mL) was 

degassedand purged with N2 for 3 times, and then the mixture was stirred at 110°C for 0.5 hour 

under microwave. TLC indicated 8d was consumed completely and many spots formed. LCMS 

showed one main peak with the desired MS was formed. The suspension was filtered through a 

pad of Celite and the pad cake was washed with EtOAc (5 mL*3). The combined filtrates were 

concentrated to dryness to give a residue. The residue was purified by prep-TLC (SiO2 , 

petroleum ether: ethyl acetate= 8:1. according TLC) to give 8e. MS mass calculated for [M+1]* 

(C2H3CI2N20Si) requires -z, 525.1, LCMS found m z 525.1. 1 1 NMR (400 MHz, CD30D) 6 

7.61 - 7.57 (in, 21-1), 7.08 - 7.06 (i, 11-1), 5.19 - 5.17(m, 2H, 4.35 - 4.28 (in, 211) 3.57 - 3.50 

(i, 2H), 3.31- 319 (in, 1H), 1.38 - 1.34 (in 3H), 1.28 - 1.25 (n, 6H), 0.89 - 0.84 (in, 2H), -0.03 

- 0.06 (m, 9H).  

[02801 5-(3,5-dichloro-4-((5-isopropyl-6-oxo-1-((2-(trimethylsily)ethoxy)methyl)-1,6

dihydropyridazin-3-yI)oxy)phenyl)isoxazo-3(2H)-one (8f).To a solution of Ethyl 3-(3,5

dichloro-4-((5-isopropyl-6-oxo-1-((2-(triiethylsiyl)ethoxy)iethyl)-1,6-dihydropyridazin-3

yl)oxy)phenyl)propiolate (8e) (5 mg, 9.51 unol) in MeOH (2 mL) was added N-1201.HC (2.64 

ing, 38.06 unol) and KOH (3.20 mg, 57.09 umol). The mixture was stirred at 25'C for 5 hours.  

TLC indicated Se was consumed completely. LCMS showed one main peak with the desired MS 

was formed. The reaction mixture was concentrated under reduced pressure to remove MeO.  

The residue was diluted with H2) (5 mL) and extracted with EtOAc (5 iL * 3). The combined 

organic layers were washed with brine (5 mL), dried over anhydrous Na.S04, filtered and 

concentrated under reduce pressure to give a residue. The residue was purified by prep-TLC 

(Si0 2, petroleum ether: ethyl acetate = 3:2, according TLC) to give 8f. MS mass calculated for 

[M+1 1(C22H27Cl2N30Si) requires wz 512.1, LCMS found m z 512.1. 11 NMR (400 MI-z, 

CD30D) 6 7.78 - 7.73 (m, 2H), 7.12 - 7.08 (in, 1H), 6.29 - 6.24 (in, 1H), 5.23 - 5.20 (in, 2H), 

3.59 -3.52 (in, 2H), 3.33 - 3.22 (n 1H), 1.30 - 1.27 (in. 6H), 0.90 - 0.85 (m, 211) -0.05 - 0.10 

(m, 9H).  

[02811 5-(3,5-dichloro-4-((5-isopropyl-6-oxo-1,6-dihydropyridazin-3

yl)oxy)phenyl)isoxazol-3(2H)-one (Example 8). A solution of 5-(3,5-dichloro-4-((5-isopropyl

6-oxo-1-((2-(trimethylsilyl)ethoxy)methyl)-I.6-dilydropyridazin-3-vl)oxy)phenyl)isoxazol

3(21-1)-one (8f) (4 mg, 7.81 umol) in TFA (2 mL) was stirred at 25°C for 4 hours. LCMS showed 

8f was consumed completely and the desired MS was detected. Then the mixture was 

concentrated in vacuum. The residue was checked by HPLC and purified by prep-HPLC 

(column: Luna CIS 100*30 5u; mobile phase: [water (0.2%FA)-ACN];1 B%: 30%-60%, 12min) 

85



WO 2020/041741 PCT/US2019/047968 

to give Example 8. MS mass calculated for [M+] (CH13Cl2N304)requiresimnz382.0,LCMS 

found mlz 382.0. 1H NMR (400 MHz, CD30D) 6 7.91 - 7.86 (in, 21-), 7.37 - 7.35 (m, 11-1), 6.48 

6.46 (m, IH), 3.20 - 3.14 (m, iH), 1.33 - 1.24 (m, 6H).  

Example9:3-[3,5-dicliloro-4-[(5-isopropyl-6-oxo-1H-pyridazin-3-yl)oxylphenyl]-4H1-1,2,4

oxadiazol-5-one 

Cl 

CI H- - CH2 
jI NaC c I I .~NN C OH 

CI i NH2OH.HCI, NaOAc N C 

N )yr. 130 C, 36 h DMF, 80°C,:3 h 

Cl C 

1a 9a 9b 

0, 0 

HN- HN

DSC CI, N CN NaOAc H NCs.0 

TEA, THF,60C 16h N HOAc, 120°C, 16 h 

CI 

9c Example 9 

[02821 3,5-dichloro-4-(6-chloro-5-isopropyl-pyridazin-3-yl)oxy-benzonitrile (9a). A 

mixture of 3,5-dichloro-4-hydroxy-benzonitrile (Ia) (100 mg, 531.88 unol) and 3,6-dichloro-4

isopropyl-pyridazine (101.62 mg, 531.88 umol) in Py (3 mL) was stirred at 130°C for 36 hours.  

LCMS showed la was consumed completely and desired MS was detected. The mixture was 

diluted with Tol. (5 mL*3) and concentrated in vacuum to give a residue. The residue was 

purified by preparative TLC (petroleum ether: ethyl acetate:= 5:1) to give 9a. IS mass 

calculated for [M 1 (C1 4HioCIN30) requires mz 342.0, LCMS found iz 342.1; IHNMR 

(400MHZ, CDsOD) 6 8.02 (s, 2H), 7.67 (s. 1H), 3.47 - 3.50 (in, 11), 3.32 - 3.39 (m, 11-1), 137 

(d J::: 6.84 -IZ, 6H).  

[0283] (Z/E)-3,5-dichloro-4-((6-chloro-5-isopropylpyridazin-3-yl)oxy)-N'

hydroxybenzimidamide (9b).To a solution of 3.5-dichloro-4-(6-chloro-5-isopropyl-pyridazin

3-yl)oxy-benzonitrile (9a) (60 mg, 175.13 umol) in DMF (2 mL) was added NH2OH.HCi (97.36 

mg, 1.40 mmol) and NaOAc (114.93 mg. 1.40 mmol). The mixture was stirred at 800 C for I 

hour. LCMS showed the starting material was consumed completely and desired MS was 

detected. The reaction mixture was concentrated under reduced pressure to remove DMF. The 

residue was partitioned between ethyl acetate (10 mL*2) and H20 (3 mL). The combined 

organic phase was washed with brine (5 mL*3), dried with anhydrous Na2SO4, filtered and 

concentrated in vacuum to give a residue. The residue was purified by preparativeTLC 
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(petroleum ether: ethyl acetate = 5:1) to give 9b. MS mass calculated fori [M+I] 

(C14iC3N402) requires mnz 375.0, LCMS foundInz 375.0.  

[0284] 3-(3,5-dichloro-4-((6-chloro-5-isopropylpyridazin-3-yl)oxy)pheyl)-1,2,4

oxadiazol-5(4H),-one (9c).To a solution of (Z/E)-3,5-dichloro-4-((6-chlioro-5

isopropylpyridazii-3-yl)oxy)-N'-hdroxybenzimidamide (9b) (60 mg, 15973 umol) in THF (3 

mL) was added DSC (53.19 mg, 207.65 umol) and TEA (32.33 mg, 319.46 umol, 44.46 uL).  

The mixture was stirred at 60°C for 16 hours. LCMS showed the starting material was 

consumed completely and desired MS was detected The mixture was concentrated in vacuum 

to give 9c(60mgcnde). The product was used directly for the next step without further 

purification. MS mass calculatedfor [M+i]+(CaI-tlCl3N403) requiresim/z401.0,LCMSfound 

rnz 401.0.  

[02851 3-(3,5-dichloro-4-((5-isopropyl-6-oxo-1,6-dihvdropyridazin-3-vl)oxv)phenyl)

1,2,4-oxadiazol-5(4H),-one (Example 9). To a solution of 3-(3,5-dichloro-4-((6-chloro-5

isopropylpyridazin-3-yl)ox)phenyl)-1,24-oxadiazol-5(4H),-one (9c) (60 mg, 149.39 umol) in 

HOAc (3 mL) was added NaOAc (49.02 mg, 597.56 umol). The mixture was stirred at 120°C 

for 16 hours. LCMS showed the starting material was consumed completely and desired MS 

was detected. The mixture was concentrated in vacuum to give a residue. The residue was 

purified by Prep-HPLC (column: Waters Atlantis T3 150*30*5um; mobile phase: Iwater 

(0.225%FA)-ACN]; B%: 35%-75%, 13min) to give Example 9. MS mass calculated for 

IM+1]+ (CuH12C12N404) requires mnz 383.0, LCMS founding 383.0; TH NMR (400MH-IZ, 

CD3D) 6 7.93 (s, 2H), 7.38 (d,J:= 0.8 HZ, 1H), 3.17 (spt J:= 6.8 HZ, 1H), 1.29 (d, J= 6.8 HZ, 

6H).  

Example 10: 3-(3,5-dichloro-4-((5-isopropyl-1-methyl-6-oxo-1,6-dihydropyridazin-3

yl)oxy)phenyl)-1,2,4-oxadiazol-5(4H),-one 
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C; NCN C H 
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C1C 
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SExample10 

[02861 3,5-dichloro-4-((5-isopropyl-6-oxo-1,6-dihydropyridazin-3-yl)oxy)benzonitrile 

(10Ia). Toa solution of 3,5-dichloro-4-((6-chloro-5-isopropypridazin-3-y)oxy)benzonitrie 

(9a)(40mg., 116.75umol) inHOAc (4 mL) was addedN Ac (38.31mg467.01umol).The 

mixture was stirred at 120°C for 16 hours. LCMS howed the starting material was consumed 

completely and the desired MS was found. The mixture was concentrated in vacuum. The solid 

was dissolved in water and the pH was adjusted to 9with NaHCO3 (4 mL). Then the mixture 

was partitioned with ethyl acetate 10 mLtwice. Th combinedorgnic phase wasashedith 

brine (5imL*3), dried with anhydrous Na2SO4, filtered and concentrated in vacuum to givel10a 

(34 mgcrde). MSmass calculatedfor [M+1+(C1 4H1C2N302) requiresmz 324.0, LCMS 

foundnaz 324.2;H NMR (400MH-Z, DMSO)6 1.28 (s, 1H), 8.27 - 8.35(n.2H-), 744 (s, 1H), 

3.27 -3.44 (m, 25H), 2.98 -3.10 (m, 1H-) 1.15 -1.23 (m, 6H-).  

[02871 3,5-dichloro-4-((5-isopropyl-1-methyl-6-oxo-1,6-dihydropyridazin-3

yl)oxy)benzonitrile (1o).A mixtureof35-dichloro-4-((-isopropyl-6-oxo-1,6

dihydropyridazin-3-l)oxy)benzonitrie (1da) (34 n( m104.89 umol) in DMF-DMA (2mL) was 

stirreda rd at 15 hoursfunderreflux. LCMS showed the starting material was consumed 

completely and desired MSwas detected. The mixture was concentrated in vacuum. The 

residue was partitionedbetween ethyl acetate a 1 mL twie. The combind1g0(3 cphase.ed 

organic phase was washed with brine(5 NL,*3), dried withanhdrous Na2S u4, filtered and 

concentrated in vacuum to give aresidue. The residue was purified bypreparative TLC 

(petroleum ether: ethyl ass calculated for [M+il33.Mmasscascu.a1tedfo[M *S 

(CuHC2N302) requires mz 338.0, LCMSfoundmz 338.0; 1 1 -NMR (400MHZ, CD30D) , 

8.00 (s, 2H)., 7.38(s, 1), 3.48 (s, 1-1),3.14 - 3.25(m,1H),1.28(d,J= 6.85HZ,6-).  

(Z)-3,5-dichloro-N'-hydroxy-4-((5-isopropyl-1-mnethyl-6-oxo-1,6-dihydropyridazin-3

yl)oxy)benzimidaride (10c). Toa solutionof 3.5-dichloro-4-((5-isopropyl-1-methyl-6-oxo

dliyrpy~dzii3-lox~bizoijnle(IO) 34m. 10.9 mo)inDM-MA(88) a
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1,6-dihydropyridazin-3-yl)ox)benzonitrile (10b) (25 mg, 73.92 umol) in DMF (2 mL) was 

added NH2OH.HC (41.10 mg, 591.39 umol) andNaOAc (48.51 mg, 591.39 umol). The 

mixture was stirred at 80°C for 1 hour. LCMS showed 10b was consumed completely and 

desired MS was detected. The reaction mixture was concentrated under reduced pressure to 

remove DMF. The residue was partitioned between ethylacetate (10 mL) and H20 (3 mL). The 

combined organic phase was washed with brine (5 mL*3), dried with anhydrous Na2SO4, 

filtered and concentrated in vacuum to give 10c (25 mg, crude). The product was used directly 

forthe next step withoutfurtherpurification. MS mass calculated for [M+1]* (Ci5Hi 6 C2N403) 

requires mz 371.1, LCMS found mlz 371.2.  

[02881 3-(3,5-diehloro-4-((-isopropyl--methyl-6-oxo-1,6-dihydropyridazin-3

yl)oxy)phenyl)-1,2,4-oxadiazol-5(4H),-one (Example 10). To a solution of (Z)-3,5-dichloro

N'-hydroxy-4-((5-isopropyl-1-methyl-6-oxo-1,6-dihyvdropyridazin-3yi)oxy)benzimidinide (10c) 

(25 mg, 67.35 umol) inTHF (3 mL) was added DSC (22.43 mg, 87.55 umol) and TEA (13.63 

ng, 134.69 umol, 18.75 uL). The mixture was stirred at 60°C for 16 hours. LCMS showed the 

starting material was consumed completely and desired MS was detected. The mixture was 

concentrated in vacuum to give a residue. The residuewas purified by Prep-HPLC (column: 

Waters Atlantis T3 150*30*5un mobile phase: [water (0.225%FA)-ACN] B%: 30%-70%, 

13mn) to give Example 10. MS mass calculated for [M+1] (C14Cl2N404) requires m z 

397.0, LCMS found m z 397.0; 1- NMR (400MHZ. CD3OD) 6 7.92 - 7.98 (m, 21-), 7.37 (d, J= 

0.73 HZ, 1H), 3.48 (s, 3H), 3.12 - 3.26 (in, 1H), 1.28 (d, J:= 6.85 HZ, 6H).  

Scheme B: 6-(4-amino-2,6-dichloro-3-methylphenoxy)-4-isopropyl-2-methylpyridazin

3(2H)-one (Compound I1d) 
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CI Example 11 Example 12 

[02891 3,5-dichloro-4-((6-chloro-5-isopropylpyridazin-3-yl)oxy)-2-nethylaniline (11a). To 

a mixture of 4-amino-2,6-dichloro-3-methyl-phenol (0.2 g, 1.04 miol) and 3,6-dichloro-4

isopropyl-pyridazine (la) (198.97mg, 1.04 mmol) in DMSO (5 mL) was added K2CO3 (575.75 

mg, 4.17 mmol) and CuI (119.01 mg, 624.86 umol) at 25°C. Then the mixture was stirred at 

90°C for 16 hours. The mixture was added to H20 (25 mL) and extracted with ethyl acetate (20 

mL*2). The combined organic phase was washed with brine (20 mL*2), dried with anhydrous 

Na2S04, filteredand concentrated in vacuum. The mixture was washed bypetroleum ether(5 

mL), filtered. The filter cake was concentrated in vacuum to give I1a.  

[02901 2-(3,5-dichloro-4-((5-isopropyl-6-oxo-1,6-dihydropyridazin-3-yl)oxy)-2

methylphenyl)isoindoliiie-1,3-dione (11b). To a mixture of 3,5-dichloro-4-(6-chloro-5

isopropyl-pyridazi-3-yl)oxy-2-methyl-aniline (11a) (0.4 g, 1.15 mmol) and isobenzofuran-1,3

dione (170.92 ng, 1.15 mnol) in AcOH (10 mL) was added NaOAc (378.63 mg, 4.62 mmol) at 

25 °C. Then the mixture was stirred at I20°C for 12 hours. LCMS showed the reaction was 

completed. The mixture was concentrated to get residue, to the residue was added to 120 (20 

mL) and extracted with ethyl acetate (50 mL*2). The combined organic phase was washedwith 

brine (50 mL*2), dried with anhydrous Na2S04, filtered and concentrated in vacuum. The 

residue was washed by MTBE (5 mL) and filtered. The filter cake was concentrated to give 

1lb. MS mass calculated for [M-1]+C2HICl2N04) required m z 458.1, LCMS found nz 

4581.  
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[02911 2-(3,5-dichloro-4-((5-isopropyl-l-methyl-6-oxo-1,6-dihydropyridazin-3

yl)oxy)phenyl)isoindoline-1,3-dione (Ic). A mixture of 2-[3,5-dichloro-4-[(5-isopropl-6

oxo-IH-pyridazin-3-vl)oxv]-2-nmethvl-phenl1isoindoline-1,3-dione (11b) (0.37 g, 807.34 umol) 

in DMF-DMA (5 mL) was stirred at 105°C for 4 hours. LCMS showed the reaction was 

completed. The mixture was added to 1-20 (20 mL) aid extracted with ethylacetate (20 mL*2).  

The combined organic phase was washed with brine (20 mL*2), dried with anhydrous Na2SO4, 

filtered and concentrated in vacuum to give 11c. The crude was used next step directly. IMS 

mass calculated for [M+1](C22H12Cl2N304) required mlz 472.1, LCMS found m z472.1.  

[02921 6-(4-amino-2,6-dichioro-3-methylphenoxy)-4-isopropyl-2-methylpyridazin-3(2H)

one(ld). Toasolutionof-3,5-dichloro-4-(5-isopropl-1-methvl-6-oxo-pyridazin-3-l)oxv

2-methyli-phenvi]isoindoline-,3-dione (1lc) (440 mg, 931.57 umol) in MeOH (I mL) were 

added butan-1-amine (2 M, 1.40 mL) at 70°C The mixture was stirred at 70°C for 1 hour. The 

mixture was concentrated in vacuum. The residue was purified by prep-TLC (SiO 2, petroleum 

ether /ethli acetate:::: 1:1) to give 11d. MS mass calculated for [M+1]+(C22H!Cl2NO4) required 

342. LLCMS found mz 342.1H NMR (400 MHz, CD30D) 6 7.22 (s. 1H), 6.77 (s, 1H), 

3.50 (s, 31-1), 320 - 3.14 (m, 11-1), 2.20 (s, 31-), 1.25 (d, J = 6.8 -z, 6H).  

Example 11: N-(3,5-dichloro-4-((5-isopropyl-1-methyl-6-oxo-1,6-dihydropyridazin-3

yl)oxy)-2-methylphenyl)-5-oxo-4,5-dihydro-1,2,4-oxadiazole-3-carboxamide 

0 N NH2 +l O H_ cO 
N N - N2N

0TEA 0, N.C1,N 
+ C1 /1--0 --------- Nii H 

H THF 250C, .5hi 
00 

lid 4e Example 11 

[02931 N-(3,5-dichloro-4-((5-isopropyl-l-methyl-6-oxo-1,6-dihydropyridazin-3-yl)oxy)-2

niethylphenyl)-5-oxo-4,5-dihdro-1,2,4-oxadiazole-3-carboxaide (Example 11). To a 

solution of 6-(4-amino-2,6-dichloro-3-methylphenoxv)-4-isopropy-2-methylpyridazin-3(2H)

one (11d) (20.85 mg, 60.94 umol') in THF (3 mL) was added TEA (18.50 mg, 182.82 umol) and 

5-oxo-4,5-dihvdro-1,2,4-oxadiazole-3-carbonyI chloride (4e) (13.57 mg, 91.41 umol). The 

mixture was stirred at 25°C for 0.5 hours. TLC showed I1d was consumed. The reaction 

mixture was quenched by addition MeO- (1 mL) at 25 °C, and then concentrated under reduced 

pressure to give a residue. The residue was purified by Prep-HPLC (column: Xtimate C18 

150*25mim5un; mobile phase: [water (10mM NH4HCO3)-ACN]; B%: 20%-50%, 10min) to 

give Example 11 MS mass calculatedfor [M1] Ci11Cl2N5O5) required nz 454.1, LCMS 
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found mz 454.1; 'H NMR (400 MHz, CD30D) 67.77 (s, 11-), 731 (d, J = 0.7 liz, 1), 3.49 (s, 

311), 3.23 - 3.11 (in, 1H), 2.38 (s, 3H), 1.27 (d, J= 6.8 Hz, 611).  

Example 12: 3-(((3,5-dichloro-4-((5-isopropyl-1-methyl-6-oxo-1,6-dihydropyridazin-3

yl)oxy)-2-methylpheiiyl)amino)methyl)-1,2,4-oxadiazol-5(4H)-one 

H N 

N C; NH12 K2 03, Nal N CIN Boc20,MAP N~ ~ ~ Br2, IA 

100C, 240 O THF, 40C, 6 h 
sealed tube C 

1ld 12a 

Bo:0c B0c NH2 

O NN NH2OH.HCI, NaOAc N C N N'OH DSC, TEA 

80°C, 1 h THF, 60°C, 16 h 

CCC 
12b 12c 

Boc HN HN_ 
C C TFA. DCM i H 

C N C: N.. Ci 

25'C,2. hK _j 

cl CI 

12d Example 12 

[0294] 2-[3,5-dichloro-4-(5-isopropyl-1-methyl-6-oxo-pyridazin -3-yl)oxy-2-methyl

anilinoacetonitrile (12a).To a solution of 6-(4-amino-2,6-dichloro-3-inethvlphenoxy)-4

isopropyl-2-methypyridazin-3(2H)-one (11d) (50 mg, 146.10 umol) in ACN (I mL) was added 

2-bromoacetonitrile (87.62 mg, 730.52 umol, 48.68 uL), Nal (43.80 mg, 292.21 umol) and 

K2CO3 (40.39 mg, 292.21 unol). The mixture was stirred at 100°C for 16 hours. The 

suspension was filtered through a pad of Celite and the pad cake was washed with EtOAc (5 

miL*3). The combined filtrates were concentrated to give a residue. The residue was purified 

by Prep-TLC (SiO2, petroleum ether: ethyl acetate:::: 1: 1) to give (12a). 'HNMR (400MHz, 

CDCh) o 7.04 (s, IH), 6.71 (s, IH), 4.20 (d, J= 6.6 Hz, 2H), 4.13 (q, J= 7.2 Hz, IH), 4.08 

4.01 (in. 11), 3.53 (s, 31), 3.31 - 3.16 (in, 11-1) 2,27 (s, 31-1), 1.59 (br s, 4H), 1.38 - 1.15 (in.  

811).  

[02951 tert-butyl N-(cyanomethyl)-N-13,5-dichloro-4-(5-isopropyl-1-methyl-6-oxo

pyridazin-3-vl)oxy-2-mnethyl-phenylcarbamate (12b). To a solution of 2-[3,5-dichloro-4-(5

isopropyl--metlhyl-6-oxo-pyridazin-3-l)oxy-2-methl-anilino]acetonitrile (12a) (55 mg, 

144.26 umol) inTHF (1 mL) was added Boc2O (94.45 mg, 432.78 umol, 99.42uL)and DMAP 
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(17.62 mg, 144.26 umol). The mixture was stirred at 40°C for 1 hour. LCMS showed the 

starting material was consumed completely and desired MS was detected. The mixture was 

partitioned between ethyl acetate (10 inL) and H20 (3 mL) twice. The combined organic phase 

was washed with brine (5 mL*3), dried with anhydrous Na2S04, filtered and concentrated in 

vacuum to give a residue. The residue was purified by prep-TLC (SiO2 , petroleum ether: ethyl 

acetate:= 3: 1) to give 12b. MS mass calculated for [+1](C22H6Cl2N404) required m z 481.1, 

LCMS foundinz 481.1L 1 HNMR (400MHz, CDCl3) i 7.04 (dJ:= 1.0 Hz, 1H), 457 - 4.27 (in, 

2H), 3.48 (br s, 3H), 3.28 - 3.16 (m, iH), 229 (s, 3H), 1.66 - 1.47 (m, 10H), 1.38 (br s. 6H).  

[02961 tert-butyl N-[(2Z)-2-amino-2-hydroxyimino-ethyl]-N-[3,5-dichloro-4-(5-isopropyl

1-nethyl-6-oxo-pyridazin-3-yl)oxy-2-methyl-phenyllcarbamate (12c). To a solution of tert

butyl N-(cyanomethyl)-N-[3,5-dichloro-4-(5-isopropyl-1-methyl-6-oxo-pyridazin-3-yl)oxy-2

methyl-phenyllcarbamate (12b) (40 mg, 83.10 umol) in DMF( mL) was added NH2OH.HCI 

(46.19 mg, 664.77 umol) and NaOAc (54.53 ing, 664.77 umol). The mixture was stirred at 

80°C for 1 hour. The residue was partitioned between ethylacetate (10 mL) and H20 (3 mL) 

twice.The combinedorganic phase was washed with brine (5 mL*3), dried with anhydrous 

Na2SO4, filtered and concentrated in vacuum. The residue was purified by Prep-TLC (SiO2, 

petroleum ether: ethyl acetate:= 1: 1) to give 12c. MS mass calculated for [M+1] 

(C??H29Cl2NSS) required mz514.2, LCMS found miz 514.2; 'H NMR (400MHz, CDCl3 ) 6 

7.16 (s, 1H), 7.05 (d, J = 1.0 Hz, 1H), 5.27 (br s, 2H) 3.50 (s, 3H), 3.33 - 3.17 (m, 111), 2.25 (s, 

41-1), 1.39 (s 81-), 1.28 - 1.26 (m, 71-1).  

[0297] tert-butyl N-[3,5-dichloro-4-(5-isopropyl-1-nethyl-6-oxo-pyridazin-3-yl)oxy-2

nethyl-phenyl]-N-[(5-oxo-4H-1,2,4-oxadiazol-3-yl)methylcarbamate (12d).To a solution of 

tert-butyl N-[(2Z)-2-amino-2-hydroxyimino-etiyi]-N -[3,5-dichloro-4-(5-isopropyl-1 -methyl-6

oxo-pyridazin-3-yl)oxy-2-methy-phenyi]carbamate (12c) (40 mg, 77.76 umol) in TIF (1I mL) 

was added DSC (25.90 mg, 101.09 umol) and TEA (15.74 mg, 155.52 umol, 21.65 uL). The 

mixture was stirred at 60°C for 16 hours. LCMS showed the starting material was consumed 

completely and desired MS was detected. The mixture was partitioned between ethyl acetate 

(10 mL) and H20 (3 mL). Iwice. The combined organic phase was washed with brine (5 

mL*3), dried with anhydrous Na2SO4. filtered and concentrated in vacuum to give a residue.  

The residue was purified by prep-TLC (SiO 2, DCM: MeO= 5:1) to give 12d. MS mass 

calculated for [M+1]- (C22H29C2N505)requiredmn540.1,.LCMSfoundimnz540.1.  

[0298] 3-[13,5-dichloro-4-(5-isopropyl-1-nethyl-6-oxo-pyridazin-3-yl)oxy-2-methyl

anilinolmethyl]-4H-1,2,4-oxadiazol-5-one (Example 12).To a solution of tert-butyl N-[3,5

dichloro-4-(5-isopropyl-I-metiyl-6-oxo-pyridazin-3-yl)oxy-2-methyl-pheyl]-N-[(5-oxo-41-1
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1,2,4-oxadiazol-3-vl)methyl]carbamate (12d) (30 mg, 55.51 umol) in EtOAc (1 mL) were added 

HCI/EtOAc (2 M, 27.76 uL) at 25°C The mixture was stirred at 25 °C for 1 hour. The reaction 

mixture was concentrated under reduced pressure to give a residue. The residue was purified by 

Prep-HPLC (HCl condition) to give Example12. MS mass calculated for [M+I]' 

(C22H29ChN505) required mnz 440.1, LCMS found 440.2. ITNMR (400MHz, CD30D) J 

7.24 (s, IH), 6.72 (s, 1-), 4.37 (s, 2H), 3.48 (s, 31-1), 3.23 - 3.11 (m, 1H), 2.29 (s, 31-1), 1.26 (d, J 

= 6.8 Hz, 6H).  

Scheme C: 6-(4-amino-2,6-dichlorobenzyl)-4-isopropylpyridazin-3(21H)-one (Compound 

13e) 

NO 2  NC• ONO 2  C2 
ci NHDMSO L;: DS F.,.NHC 

CI CN C1 C I 

13a 13b 

CI H t-BuOK N C HC, HOAc, wale 

K ~ ~~ THF N .. ~' 
I '- ,120

0
C, 24 h 

CN CI CN CI 

13c 1a 13d 13e 

[02991 ethyl 2-cyano-2-(2,6-dichloro-4-nitrophenyl)acetate (13a). To a suspension of NaH 

(1.41 g 35.33 mmol, 60% purity) in DMSO (40 mL) was added ethyl 2-cvanoacetate (4.00 g, 

35.33 mmol) drop wise at 0°C and stirred at 15°C for 30 minutes, then 1,2,3-trichloro-5

nitrobenzene (4 g, 17.66 mmol) was added, the resulting mixture was stirred at 15°C for 16 

hours. Then the mixture was quenched with water (100 mL) andadjusted to pH:1 with I M 

HCl. And the white precipitate was collected by filtration and dried over in vacuum. The solid 

was washed with petroleum ether (40 mL) and dried in vacuum to give 13a. 'Ii NMR (400 

MHz, CDCl3) 6 8.32 (s, 2H), 5.72 (s, IH),4.38 (q, J 7.1 Hz, 2H), 1.37 (t,J= 7.2 Hz, 3H).  

[03001 2-(2,6-diehlioro-4-nitrophenyl)acetonitrile (13b)A mixtureofethyl 2-cvano-2-(2,6

dichloro-4-iitropheiiyl)acetate (13a) (1.7 g, 5.61 mmol) and LiCi (285.33 mg, 6.73 mmol) in 

DMSO (6 mL), H20 (2.5 mL) was heated to 165°C for 1 hour. After cooling, the mixture was 

quenched with water (50 mL) and extracted with ethyl acetate (20 mL*2), the organic phases 

were washed with brine, driedover Na2SO4. filtered and concentrated to give 13b. !H NMR 

(400 MI-z, CDC) 6 8.21 (s. 2H), 4.03 (s, 21).  

[03011 2-(4-amino-2,6-dichlorophenyl)acetonitrile (13c). A mixture of 2-(2,6-dichloro-4

nitrophenyl)acetonitrile (13b) (1g, 4.33 mol) and Fe (121 g, 21.64 mmol) in HOAc (10 mL) 
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was heated to 15°C for 1 hour. TLC showed new point, the mixture was filtered, the filtrate was 

added water (100 mL) and extracted with ethyl acetate (50 mL), the organic phase was 

neutralized with sat. NaHCO3 (20 mL*2), washed with brine (20 mL), dried over Na2SO4, 

filtered and concentrated to give 13c. 1H NMR (400 MHz, CDCI3) 6 6667 (s, 2H), 3.88 (s, 4H).  

[03021 2-(4-amino-2,6-dichlorophenvl)-2-(6-chloro-5-isopropylpyridazin-3-yl)acetonitrile 

(13d). To a solution of 2-(4-amino-2,6-dichlorophenyl)acetonitrile (13c) (0.43 g, 2.14 mmol) 

and 3,6-dichloro-4-isopropylpyridazine (la) (408.62 mg, 2.14 mmol) in THF (5 mL) was added 

t-BuOK (1 M, 4.28 mL) drop wise at 60°C, the resulting mixture was heated to 60°C for 40 

minutes. After cooling, the mixture was diluted with ethyl acetate (20 nl.) and washed with 

brine (20 mL). The organic layer was separated, dried with Na2SO4, filtered and concentrated, 

the residue was purified by silica gel chromatography (petroleum ether : ethyl acetate= 5:1) to 

give 13d. MS mass calculated for [M+l]*( Ci5H13CiN4) required mz 355.0,LCMSfound m z 

.355.1;'1-NMR(400M-lz, CDCh) 67.60 (s, 1-1), 6.69 (s, 2H), 6.33 (s, 1Hi), 3.99 (brs,21-H), 

3.33 (td, J = 6.8, 13.6 Hz, 1H), 1.32 (dd, J = 4.0, 6.8 Hz, 6H).  

[03031 6-(4-amino-2,6-diclilorobenzvyl)-4-isopropylpyridazin-3(2H)-one (13e). A solution 

of 2-(4-amino-2,6-diciloropienyl)-2-(6-chloro-5-isopropylpyridazin-3-yl)acetonitrile (13d) 

(0.15 g, 421.76 umol) in HOAc (0.6 mL), 1-120 (0.6 nL) and conc.HCl (2.4 mL) was heated to 

120°C for 32 hours. LCMS showed desired MS. After cooling, the mixture was adjusted to 

pH-7 with 4M NaOH1 at0C, the solid was filtered and dried to give 13e as off white solid, the 

solid was used for the next step directly. MS mass calculated for [M+1I+(C14HisC2N30) 

required 'z 311.0, LCMS foundmz.311.1.  

Example 13: N-(3,5-dichloro-4-((5-isopropyl-6-oxo-1,6-dihydropyridazin-3

yl)methyl)phenyl)-5-oxo-4,5-dihydro-1,2,4-oxadiazole-3-carboxamide 

Hi N'-C 
0 N.N!0 N 2  C TEA 0 N. CI N. ,14N 

+__NJ______f__H 

N O THF, 25
0
C, 0.5 h 6 

0 Cci 

13e 4e Example 13 

[03041 N-(3,5-dichloro-4-((5-isopropyl-6-oxo-1,6-dihydropyridazin-3-yl)oxy)phenyl)-5

oxo-4,5-dihydro-1,2,4-oxadiazole-3-carboxamide (Example 13). To a solution of 6-(4

amino-2,6-dichlorobenzvl)-4-isopropylpyridazin-3(2H)-one (13e) (20 mg. 64.06 umol) in'THF 

(3 mL) was added TEA (19.45 mg, 192.19 umol) and 5-oxo-4,5-dihydro-1,2,4-oxadiazole-3

carbonyl chloride (4e) (14.27 mg, 96.09 umol, 1.5 eq). The mixture was stirred at 25°C for 0.5 

hours. TLC showed 13e was consumed completely. The reaction mixture was quenched by 
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addition MeOH (1 mL) at 25 °C, and then concentrated under reduced pressure to give a residue.  

The residue was checked by HPLC and purified by Prep-HPLC (column: Waters Xbridge 

150*25 5u; mobile phase: Iwater (10mM NH4HCO3)-ACN]; B%: 5%-35%, 10min) to give 

Example 13. MS mass calculated for [M+1](C1Hi5ChNO4) requires z 424.0,LCMSfound 

nz 424.0. 'H NMR (400 M-z, CD3OD) 67.87 (s, 2H), 7.23(s. 1), 4.30 (s, 21),3.16 - 3.04 

(ni, 1I), 1.20 (d, J=: 7.1 Hz, 61-).  

Example 14: N-(3,5-dichloro-4-((5-isopropyl-1-methyl-6-oxo-1,6-dihydropyridazin-3

yl)methyl)phenyl)-5-oxo-4,5-dihydro-1,2,4-oxadiazole-3-carboxamide 

CI ,N NII   H 0 
N 112 N C N C ,NH2 HCI, HOAc water CI NH2 

1200C, 72h AcOK I A()i C: 4 4 
CN C CI1 
I 6d CI 13d 14a 

H H N Ci N ~I) DA Nn-BuNH 2  N 
N i . N" .  

105°C ", MeOH .  

CIC 
14b 14c 14d 

0 

HN-' 
TEA (3 eq) 

S I0 N, N N 
N CM, 25°C, 0.5 h 0 

CC 

4e Example 14 

[03051 6-(4-amino-2,6-diclilorobenzvl)-4-isopropylpyridazin-3(2H)-one (14a).To a 

solution of 2-(4-amino-2,6-dichlorophenyl)-2-(6-chloro-5-isopropylpyridazin-3-yi) acetonitrile 

(13d) (1.5 g, 4.22 mmol) in con. HCl (16 mL) and HOAc (2 mL) was added -H20 (2 mL). The 

mixture was stirred at 120°C for 72 hours. LCMS showed the desired mass. The mixture was 

adjusted to pH= 7 by addition of 6 M aqueous sodium hydroxide solution. The suspension was 

stirred for 15 minutes. The resulting solid was filtered and washed with 1-120 and petroleum 

ether. The residue was purified by column chromatography (petroleum ether: ethyl acetate= 5: 1 

to 1: 1) to give 14a. 'HNMR (400 MHz, DMSO-d6) 6 12.59 (s, 1H), 7.12 - 7.10 (m, 1H), 6.62 

(s. 2H), 5.60 (s. 2H), 3.99 (s. 2H), 2.96 (td, J = 6.9. 13.5 Hz, 1H), 1.11 (d, J = 6.8 Hz, 6H).  
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[03061 2-(3,5-dichioro-4-((5-isopropyl-6-oxo-1,6-dihydropyridazin-3

yl)methyl)pheiiyl)isoiiidoline-1,3-dione (14b). A solution of 6-(4-amino-2,6-dichlorobenzyl)

4-isopropylpyridazin-(2H)-one (14a) (450 ing, 1.44 mmol) in AcOH (5 mL) was added 

isobenzofuran-1,3-dione (213.50 mg. 1.44 mmoil).The mixture was stirred at 130°C for 4 hours.  

LCMS showed desired mass. The reaction mixture was concentrated under reduced pressure to 

remove AcOH. This mixture was extracted with water (50 mL) and Ethyl acetate (50 mL), and 

then washed with NaHCO3 (20 mL*3), dried over Na2SO4, filtered and concentrated under 

reduced pressure to give 14b. The product was used in next step without further purification.  

MS mass calcilatedfor[M+]*(C22H17CI2N303) required inz442.1, LCMS found nz442.1.  

[03071 2-(3,5-dichloro-4-((5-isopropyl-l-methyl-6-oxo-1,6-dihydropyridazin-3

yl)methyl)phenyl)isoindoline-1,3-dione (14c). A mixture of 2-(3,5-dichloro-4-((5-isopropyl-6

oxo-1,6-dihydropyridazin-3-vl)methyl)phenyl)isoindoline- 1,3-dione (14b) (600 mg, 1.36 mnol) 

and DMF-DMA (5 mL) was heated to 105°C for 3 hours. LCMS showed desired mass. The 

reaction mixture was and concentrated under reduced pressure to give 14c. The product was 

used in next step without furtherpurification. MS mass calculated for [M+]*(C23H19Cl2N303) 

required inz 456.1, LCMS found inz 456.1.  

[03081 6-(4-amino-2,6-dichlorobenzyl)-4-isopropyl-2-metliylpyridazin-3(2H)-one (14d). A 

solution of 2-(3,5-dichloro-4-((5-isopropyl-1-methvl-6-oxo-1,6-dihvdropyridazin-3

yl)methyl)phenyl)isoindoline-1,3-dioie (14c) (600 mg.I31 mmol) in N-butylamine (981.11 

mg, 6.57 mmol) and MeO-l (3 mL) was heated to 70°C for 3 hours. TLC showed reaction was 

completely. LCMS showed desired mass. The reaction mixture concentrated under reduced 

pressure.The residue was purified by column chromatography (petroleum ether: ethyl acetate= 

3: 1 to 2: 1) to give 14d. M S mass calculated for [M+-](Ci-H7Cl2NO4) required inz 326.1, 

LCMS found mlz 326.0. 1 -1 NMR (400 MHz, CD30D) 6 7.08 - 7.04 (in, 11-), 6.72 - 6.69 (in, 

2H), 4.13 (s, 2H), 3.70 (s, 3H), 3.14 - 3.06 (mi, H), 1.15 (d, J= 6.8 Hz, 6H).  

[03091 N-(3,5-dichloro-4-((5-isopropyl-1-methyl-6-oxo-1,6-dihydropyridazin-3

yl)methyl)phenyl)-5-oxo-4,5-dihvdro-1,2,4-oxadiazole-3-carboxamide (Example 14). A 

solution of 6-(4-amino-2,6-dichlorobenzyl)-4-isopropyl-2-metliylpyridazin-3(2H)-one (14d) 

(19.43 mg, 59.78 umol) in DCM (2 mL) wasadded'TEA (18 15 mg, 179.33 umol, 3eq) and 5

oxo-4,5-dihydro-1,2,4-oxadiazole-3-carbonyl chloride (4e) (8.88 mg, 59.78 umol). The mixture 

was degassed and purged with N2 for 3 times stirred at 25 °C for 0.5 hours. The reaction 

mixture was concentrated under reduced pressure to give a residue. The residue was purified by 

Prep-HPLC (NH4CO3) to give Example 14. MS mass calculated for [M+I]+( 

C18H17C2N504) required m/z 438.1, LCMS found m/z 438.0;1-I NMR (400 MHz, CD30D) 
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6 7.89 (s, 211), 718 (s, 11), 4.30 (s, 211), 3.69 - 3.63 (in, 31), 3.13 (td, J = 7.0, 13.8 Hz, 11), 

1.19 (d, J= 6.8 Hz, 61-1).  

Example15:3-(((3,5-dichloro-4-((5-isopropyl-6-oxo-1,6-dihydropyridazin-3

yl)methyl)phenyl)amino)methyl)-1,2,4-oxadiazol-5(41H)-one 

H eMB PMB 

PMBCi, N C 1, 4 NH B- NrMeCN,K2C0s H 
N ---------------------J NI 

DMF, 20°C, 16 h DMF, 00oC, 6 h 

13e 15a 15M 

PMB BOC PMB Soc NH2 

B20,DMAP NC . .N No N .C NN' DSC, TEA - - - - - - N- - - - - - ---- -- - -- - - -- - -- - -

DCM, 20°C 1 DMF, C, 2 h , THF60cC, 16 h 

Cl 

15C 15d 

CI| C.C 

1 e Boo1 Exam Bople 

NO N ----------oo 
- - - - - - - - - - - - - - - - - -  

'N N ---N-------------- N C N 

CAN, ACNDd, 
768.752um0l), 2

0
C16h 

CIbC C1 

1.5e 15f Exarnple 15 

[03101 6-(4-amnino-2,6-dichlorobenzyl)-4-isopropyl-2-(4-methoxybenizyl)pyridazin-3(2H)

one (i1a).To asolutionof 6-(4-amino-2,6-dichlorobezv)-4-isproplpyidain-3(2'H)-one 

(13c) (200mg,(640.63umol)iM DMF (5 mL) wasadded PMB-CI (120.39mIg, 768.75 uol), 

KC03 (106.25 mg, 768.75 umol). The mixture was stirred at 20°C for 16 hours. The 

suspension was filtered through a pad of Celite and the pad cake was washed with EtOH (5 

mL*3). The combined filtrates were concentrated to dryness to give a residue. The residue was 

purified by prep-TLC to give 15a. I H NMR (400 Miz, DMSO-d6) ppm7.17(d, J= 8.6 Hlz, 

21-) 7.04 (s,111), 6.85 - 6.80 (Im, 2H), 6.65 (s, 2H), 5.63 (s, 2H), 5.02 (s, 2H), 4.01 (s, 2H), 3.71 

(s, 311),2 97 (td, J= 6.8, 13.5 Hz, 1H), 1.07 (d. J= 7.1 Hz, 6H).  

[03111 2-((3,5-dichloro-4-((5-isopropyl-1-(4-methoxybenzyl)-6-oxo-1,6-dihydropyridazin

3-ylr)metliyl)phenyl)amino)acetonitrile (15b). To a solution of 6-(4-amino-2,6

dichlorobenzyl)-4-isopropyl-2-(4-methoxbenzy)pyridazin-3(2H)-one (15a) (150 mg, 346.95 

umol) and 2-bromoacetonitrile (416.16 mg, 3.47 mmol) in DMF (10 mL) was added K2CO3 

(57.54 mg. 416.34 umol) and KI (28.80 mg, 173.47 umol). The mixture was stirred at 100°C for 

6 hours. The reaction mixture was quenched by addition water 5 mL, and then extracted with 

EtOAc (5mL 3). The combined organic layers were washed with brine (5 mL), dried over 
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anhydrous Na2SO4, filtered and concentrated under reduced pressure to give a residue. The 

residue was purified by prep-TLC (SiO2, petroleum ether: ethyl acetate= 1:1, according TLC) 

to give 15b. 1H NMR (400 MHz, DMSO-d) 7.15 (d, J= 8.6 Hz, 2H), 7.12 (s, IH)., 6.87 (s, 

2H), 6.83 (d, J = 8.8 Hz, 2H), 6.76 (t, J = 6.7 Hz, lH), 5.00 (s, 2H), 4.37 (d, J = 6.6 Hz, 2H), 

4.08 (s, 2H), 3.71 (s, 3H),2.99 (td, J = 6.7, 13.7 Hz, 1H), 1.08 (d, J= 6.8 Hz, 6H).  

[03121 tert-butyl (cyanonethyl)(3,5-dichloro-4-((5-isopropyl-1-(4-methoxybenzyl)-6-oxo

1,6-dihydropyridazin-3-yl)methyl)phenyl)carbamate (15c).To a solution of 2-((3,5-dichloro

4-((5-isopropyl-1-(4-methoxybenzvl)-6-oxo-1.6-dihydropyridazin-3

yl)methyl)phenyl)amino)acetonitrile (15 b) (133 mg, 282.15 umol) in THF (3 mL) was added 

DMAP (34.47 mg. 282.15 umol) and Boc2O (184.74 mg, 846.45 umol). The mixture was stirred 

at 20°C for 1 hour. The reaction was clean according to TLC. LCMS showed one main peak 

with desired MS. The reaction mixture was concentrated under reduced pressure to give a 

residue. The residue was purified by prep-TLC (SiO2 , petroleum ether: ethyl acetate= 1:1, 

according TLC) to give 15c. MS mass calculated for IM-+1] (C29H32Cl2N404) required m z 

571.2, LCMS found rnz 471.1/571.1- 'HNMR (400 MHz, CD3Cl) 6 7.35 - 7.33 (in. 2H). 7.31 (s, 

11), 6.91 (s. 11), 6.82 (d, J = 8.8 Hz, 2H), 5.13 (s. 2H), 4.49 (s, 21). 4.24 (s, 211), 378 (s, 31-1) 

3.16 (quin, J= 6.9 Hz, 11-1), 1.51 (s, 9H), 1.15 (d, J:= 6.6 Hz, 61-).  

[0313] (Z)-tert-butyl (2-amino-2-(hydroxyinino)ethyl)(3,5-dichlloro-4-((5-isopropyl-1-(4

methoxybenzyl)-6-oxo-1,6-dihydropyridazin-3-yl)methyl)phenyl)carbamate (15d). To a 

solution of tert-butyl (cyanomethvl)(3,5-dichloro-4-((5-isopropyl-1-(4-methoxybenzyl)-6-oxo

1,6-dihydropyridazin-3-yl)methl)phen)carbamate (15c) (100 mg, 174.98 umol) in DMF (3 

ml) was added NH2OH.HCI (97.27 mg, 1.40 mmol) and NaOAc (114.83 mg, 1.40 mmol). The 

mixture wasstirred at 80°C for 6 hours. LCMS showed one main peak with desired MS. The 

suspension was filtered through a pad of Celite and the pad cake was washed with EtOAc (5 

mL*3). The combined filtrates were washed with brine 10 mL, dried over anhydrous Na2S04, 

filtered and concentrated under reduced pressure to give 15d was used into the next step without 

further purification as an off-white gum. MS mass calculated for [M+1]' (C14H5CI2302) 

required m z 604.2, LCMS found m z 504.2/604.2; 'H NMR (400 MHz, DMSO-d6) c 9.15(s, 

IH), 7.51 (s. 2H), 7.18 (s. IH). 7.11 (dJ= 8.6 Hz, 2H), 6.82 (d,J= 8.6 Hz, 2H), 5.40 (s, 2H), 

4.96 (s, 2H), 4,21 (s, 211), 4.19 (s, 211), 3.71 (s, 311), 2.99 (tdJ= 6.8, 13.5 Hz, 11), 1.38 (s, 91), 

1.09 (d, J= 6.8 Hz, 61-1).  

[0314] tert-butyl (3,5-dichloro-4-((5-isopropyl-1-(4-nethoxybenzyl)-6-oxo-1,6

dihydropyridazin-3-yl)methyl)phenyl)((5-oxo-4,5-dihydro-1,2,4-oxadiazol-3

yl)methyl)carbamate (15e). To a solution of (Z)-tert-butyl (2-amino-2
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(hydroxvimino)ethyl)(3,.5-dichloro-4-((5-isopropyl-1-(4-imethoxybenzyl)-6-oxo-1,6

dihydropyridazin-3-yl)metiyl)pheny)carbamate (15d) (40.00 mg, 66.17 umol) in THF (3 mL) 

was added TEA (13.39 mg, 132.34 umol) and DSC (22.04 ig, 86.02 umol) at 0°C.The mixture 

was stirredat 65°C for 16 hours. LCMS showed one main peak with desired MS. The reaction 

mixture was concentrated under reduced pressure to give a residue. The residue was purified by 

Prep-TLC (dichloromethane: methanol = 10:1) to give 15e. MS mass calculated for IM--1]( 

CoH33C2N506) requiredin 630.1, LCMS found miz 630.1.  

[03151 tert-butyl (3,5-dichloro-4-((5-isopropyl-6-oxo-1,6-dihydropyridazin-3

yl)methyl)phenyl)((5-oxo-4,5-dihydro-1,2,4-oxadiazol-3-vl)methyl)carbamate (15f). To a 

solution of tert-butyl (3,5-dichloro-4-((5-isopropyl-1-(4-nethoxybenzyl)-6-oxo-1,6

dihydropyridazin-3-yl)methyl)phenyl)((5-oxo-4,5-dihydro-1,2,4-oxadiazol-3

yl)nethyl)carbamate (15e) (17 mg, 21,57 umol) in ACN (2 mL) and 120 (0.5 mL) was added 

CAN (47.30 mg, 86.28 umol). The mixture was stirred at 20°C for 4 hours. TLC showed 15e 

was remained -10% and one new spot was formed. The reaction mixture was concentrated 

under reduced pressure to remove ACN The residue was diluted with brine 5 mL and extracted 

with EtOAc 30 mL (10 mL *3). The combined organic layers were washed with brine 10 mL, 

dried overanhydrous Na2SO4, filtered and concentrated under reduced pressure to give 15f. MS 

mass calculated for [M+f1](C22H25ClN5O) requiredinza 510.1, LCMS found miz 510.1.  

[03161 3-(((3,5-dichloro-4-((5-isopropyl-6-oxo-1,6-dihydropyridazin-3

yl)methyl)phenyl)amino)methyl)-1,2,4- oxadiazol-5(41)-one (Example 15). A solution of 

tert-butyl (3,5-dichloro-4-((5-isopropyl-6-oxo-1,6-dihvdropyridazin-3-vl)metil)phenvl)((5

oxo-4.5-dihydro-1,2,4-oxadiazol-3-yl)inethvl)carbamate (15f) (33 mg, 64.66 unol) in EtOAc (2 

ml) and HCl/EtOAc (2 M, 161.65 uL) was stirred at 20°C for 1 hour. TLC indicated starting 

material was consumed completely and one new spot was formed. LCMS detected the desired 

MS. The reaction mixture was concentrated under reduced pressure to remove EtOAc. The 

residue was purified by prep-HPLC (column: Luna C18 100*30 5u; mobile phase: [water 

(0.04%IHCl)-ACN]; B%: 25%-50%, 2mimn) to give Example 15. MS mass calculated for 

IM-1](C!7H17Cl2N5O3) required miz 410.0, LCMS found mz 410.0. 'H NMR (400 MHz,.  

CD3OD) 6 7.12 (s, 1H), 6.76 (s. 2H), 4.28 (s. 2H), 4.17 (s, 2H), 3.08 (td, .J= 6.9, 13.6 Hz, 1H), 

-1. 17 (d, J= 6.8 Hz, 6H1).  

Example 16: 3-(((3,5-dichloro-4-((5-isopropyl-1-methyl-6-oxo-1,6-dihydropyridazin-3

yl)methyl)phenyl)amino)methyl)-1,2,4-oxadiazol-5(4H)-one 
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II H , N 
O N CI0 CI No ' 

C B Boc.O, DMAP 

-N K2CO3, KDMF - THF, 400C, 2 h 

CI 100 C. 61h 

14d 16a 

BoI BOc NH2 

0.O N CI N NH HCSC TEA 

80 0C,6 h THF,60°C, 4 h 

16b 16c 

0 0 

Boc HN- HN 

o ,N C. N, TA D0iv1NCI N 

CI Ci 

16d Example 16 

[03171 2-((3,5-dichloro-4-((5-isopropyl-1-methyl-6-oxo-1,6-dihydropyridazi-3

yl)nethyl)plienyl)anino)acetoiiitrile (16a). To a solution of 6-(4-amino-2,6-dichlorobenzyl)

4-isopropyl-2-nethylpyridazin-3(2H)-one (14d) (150 mg, 459.81 umol) and 2-bromoacetonitrile 

(551.53 mg, 4.60 rmol) in DMF (5 mL) was added KI (38.16 mg, 229.91 umol) and K2C03 

(76.26mg.551.77iumol). The mixture was stirred at 100°C for 8 hours. LCMS showed desired 

mass. Aftercooling, the reaction mixture was partitioned between ethyl acetate(20 mL) and 

H20 (20 mL). The organic phase was separated, washed with brine (10 mL), dried over 

Na2SO4, filtered and concentrated under reduced pressure to give a residue. The residue was 

purified by prep-TLC (petroleum ether: ethyl acetate = 2:1) to give 16a .'HNMR (400 MHz, 

DMSO-d), o7.10 (sI 1H), 6.85 (s. 2H), 6.75 (t, J= 6.7 Hz, 1H), 4.35 (d, J = 6.6 Hz, 2H), 4.07 (s, 

2H), 3.53 (s, 3H), 3.01 (td, J= 7.0, 13.7 Hz, 1H), 1.10 (d, J= 6.8 Hz, 6H).  

[03181 tert-butyl (cvanomethyl)(3,5-dichloro-4-((5-isopropyl-1-methyl-6-oxo-1,6

diliydropyridazin-3-vl)nethyl)plienyl)carbamate (16b). A mixture of 2-((3,5-dichloro-4-((5

isopropyl-1-methvl-6-oxo-1,6-dihvdropyridazin-3-vl)methlv)phenvl)amino)acetonitrile (16a) 

(20 mg, 54.76 umol), DMAP (6.69 mg, 54.76 umol) and Boc20 (119.50 mg, 547.56 umol) in 

TIF (2 mL) was stirred at 20°C for 0.5 hours. The reaction mixture was concentrated tnder 

reduced pressure to give a residue. The residue was purified byprep-TLC (petroleum ether: 

ethyl acetate = 2:1)to give 16b. IHNMR (400 MHz, CD30D) 7.45 (s, 2H), 7.22- 7.19 (I, 
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1H), 4.67 - 4.64 (in. 21), 4.35 - 4.32 (in, 21), 3.66 - 3.62 (in, 3H), 317 - 3.09 (i, 1-), 1.51 

1.47 (m 911), 1.19 (d,,J=:7.0 Hz, 6H).  

[0319] (Z)-tert-butyl (2-amino-2-(hydroxyimino)ethyl)(3,5-dichloro-4-((5-isopropyl-1

methyli-6-oxo-1,6-dihdropyridazin-3-yl)methyl)phenyl)carbamate (16c). To a solution of 

tert-butyl (cyanomethvl)(3,5-dichloro-4-((5-isopropyl-1-methyl-6-oxo-1,6-dihvdropyridazin-3

yl)methyl)phenyl)carbamate (16b) (50 mg, 107.44 umol) in DMF (2 mL) was added 

NH2OH.HCI (37.33 mg, 537.20 umol) and NaOAc (44.07 mg. 537.20 umol). The mixture was 

stirred at 80°C for 1 hour. LCMS showed desired mass. The reaction mixture was partitioned 

between ethyl acetate (20 mL) and H20 (20 mL). The organic phase was separated, washed 

with brine (20 inL), dried over Na2SO4, filtered and concentrated under reduced pressure to give 

16c without further purification. MS mass calculated for [MI] I(C22H29Cl2N504) required nz 

498.2, LCMS found nz 498.2.  

[03201 tert-butyl (3,5-dichloro-4-((5-isopropyl-1-methyl-6-oxo-1,6-dihydropyridaziii-3

yl)methyl)phenyl)((5-oxo-4,5-dihydro-1,2,4-oxadiazo-3-yl)methy)carbamate (16d). To a 

solution of (Z)-tert-butyl (2-amino-2-(hydroxyimino)ethyl)(3,5-dichloro-4-((5-isopropyl-I

methyl-6-oxo-1,6-dihydropyridazin-3-vl)methl)phenvl)carbamate (16c) (26 mg, 52.17 umol) in 

TIF (2 mL) was added DSC (17.37 ing, 67.82 umol) and TEA (10.56 ing, 104.33 umol). The 

mixture was stirred at 60°C for 16 hours. After cooling to room temperature, the reaction 

mixture was concentrated under reduced pressure. The residue was purified by prep-TLC 

(dichloromethane: methanol= 10: 1) to give 16d. MS mass calculated for M+1I] 

( CH C12N505) required inz 524.1, LCMS found m 524.1.  

[03211 3-(((3,5-dichloro-4-((5-isopropyl-1-methyl-6-oxo-1,6-dihydropyridazin-3

yl)methyl)phenvl)amino)methvl)-1,2,4-oxadiazol-5(411)-one (Example 16). To a solution of 

tert-butyl (3,5-dichloro-4-((5-isopropyl-1-methyl-6-oxo-1,6-dihvdropyridazin-3

yl)methyl)phenyil)((5-oxo-4,5-dihydro-1,2,4-oxadiazol-3-l)methl)carbamate (16d) (24 mg, 

45.77 umol) in EtOAc (I mL) was added EtOAc/HCl (4 M, 11.44 uL). The mixture was stirred 

at 20°C for 2 hours. LCMS showed desired mass, The reaction mixture was concentrated under 

reduced pressure to give a residue. The residue was purified by prep-HPLC (FA) to give 

Example 16. MS mass calculated for [M+1]+(CisH9CIN503) required inz 424.1, LCMS 

found m z 424.L IHNMR (400 MHz, CD30D) 5 7.10 - 7.06 (in, 1), 6.76 (s, 2H), 4.27 (s, 2H), 

4.16 (s, 21-), 3.70 - 3.67 (i, 3H), 3.14 - 3.06 (m, 11-1), 1.15 (d, J= 6.8 Hz, 61-).  

Example 17: N-(3,5-dichloro-4-(5-isopropyl-1-methyl-6-oxo-1,6-dihydropyridazine-3

carbonyl)pheiiyl)-5-oxo-4,5-dihydro-1,2,4-oxadiazole-3-carboxamide 
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CI.N NCI NH KOtBu,H2o2  N CI NH2  HAc, NaOAc 
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0 Ci 

17d 4e Example 17 

[0322] (4-amino-2,6-dichlorophenyl)(6-chloro-5-isopropylpyridazin-3-yl)methanoine 

(17a).To a solution of 2-(4-amino-2,6-dichloro-phenyl)-2-(6-chloro-5-isopropyl-pyridazin-3

yl)acetonitrile (13d) (0.9 g, 2.53 mmol) in CH3CN (20 mL) was added t-BuOK (1 M, 2,40 mL) 

at 20°C. And the mixture was stirred at 20°C for 0.5 hours. Then the mixture was cooled to 

0°C and H202(573.85 ng, 5.06 mnol,486.31 uL, 30% purity) was added in the mixture by 

dropwise. Then the mixture was stirred at0°C for 0.5 hours, and stirred at 20°C for another 2 

hours. Then saturated Na2SO3 solution (5 mL) was added in the mixture, and the mixture was 

stirredat 20°C for 1 hour. Then the mixture was concentrated in vacuum to remove CH3CN.  

The residue was extracted with EtOAc (10 mL*2). The combined organic layer was washed 

with brine (5 mL), dried over Na2SO4, filtered and concentrated in vacuum. The residue was 

purified by column silicagel chromatography (petroleum ether: ethyl acetate:=30:1 to 5:1) to 

give 17a. MS mass calculated for [M+1]( C14H12Cl3N30) required mnz 344.0. LCMS found mnz 

344.0/346.0; -HNMR (400 MHz, DMSO-d6) 6 8.24 (s. 11H) 6,67 (s, 2 H) 6.21 (s, 2 H) 3.18 

3.31 (m. 1H) 2.50 (br s, 5 1-1) 1.27 - 1.39 (in, 6 H).  

[0323] 2-(3,5-dichloro-4-(5-isopropyl-6-oxo-1,6-dihydropyridazine-3

carbonyl)phenvl)isoindoline-1,3-dione (17b). To a solution of (4-amino-2,6

dichloropheiyi)(6-chloro-5-isopropylpyridazin-3-yl)methanoe (17a) (260 mg, 797.11 umol) in 

HIOAc (10 mL) was added NaOAc (326.94 mg, 3.99 mmol) and isobenzofuran-1,3-dione 
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(129.87 mg. 876.82 umol). The mixture was stirred at 120°C for 1 hour. LCMS showed the 

desired mass. The mixture was concentrated in vacuum, the residue was diluted in H20 (50 

mL*2) and NaHCO3 (50 mL*2). Then the mixture was extracted with ethyl acetate (30 mL*2).  

The combined organic layer was concentrated in vacuum. The residue was purified by prep

TLC to give 17b. MS mass calculated for [M+]( C22H15C2N304) required nz 456.0, LCMS 

found mz 456.0.  

[03241 2-(3,5-dichloro-4-(5-isopropyl-1-methyl-6-oxo-1,6-dihydropyridazine-3

carbonyl)phenyl)isoindoline-1,3-dione (17c).To a sohition of 2-(35-dichloro-4-(5-isopropyl

6-oxo-1,6-diiydropyridaziie-3-carbonyl)phenyl)isoindoline-1,3-dione (17b) (250 mg, 547.91 

umol) in DMF-DMA (30 mL), the mixture was stirred at I10°C for 3.5 hours. LCMS showed 

desired mass. The reaction mixture was partItioned between H2030 mL*2 and EtOAc 30 

mL*2. The organic phase was concentrated under reduced pressure to give 17c. The crude 

product was used into the next step without further purification. MS mass calculated for [M+1]+ 

(C23HC12N304) required miz 470.1, LCMS found mz470.1.  

[03251 6-(4-amino-2,6-dichlorobenzoyl)-4-isopropyl-2-methylpvridazin-3(2H)-one (17d).  

To a solution of 2-(3,5-dichloro-4-(5-isopropl-1-methyl-6-oxo-1,6-dihydropyridazine-3

carbonyl)phenyl)isoindoline-1,3-dione (17c) (200 mg, 425.26 umol) in MeOl- (2 mL) was 

added N-butylamine (190.39 mg, 1.28 mmol, 204.72 uL). The mixture was stirred at 70°C for 

0.5 hours. LCMS showed desired mass. The mixture was concentrated under vacuum. The 

residue was purified by prep-TLC to give I7d. MS mass calculated for [M+1(Ci'-i5C2N302) 

required m z 340.1, LCMS found m, z 340.1; 'HNMR (400 MHz, CD30D) 6 7.85 (d, J= 0.9 Hz, 

1H), 6.64 (s. 2H), 3.76 - 3.72 (m, 4H).3.22 - 3.14 (i, 1H), 129 - 1.26 (In, 7H).  

[03261 N-(3,5-dichloro-4-(5-isopropyl-1-methyl-6-oxo-1,6-dihydropyridazine-3

carbonyl)phenyl)-5-oxo-4,5-dihydro-1,2,4-oxadiazole-3-carboxaide (Example 17). To a 

solution of 6-(4-anino-2,6-dichlorobenzovl)-4-isopropyl-2-methilpyridazin-3(2H)-one (17d) 

(20 mg, 58.79 umol) in'THF (5 mL) was added TEA (17.85 ng, 176.36 umol) and 5-oxo-4,5

dihydro-1,2,4-oxadiazole-3-carbonyl chloride(4e)(13.10 mg,88.18umol). Themixturewas 

stirred at 25C for 0.5 hours. LCMS showed desired MS was detected. The reaction mixture 

was quenched by addition MeOH I ml, at 25 C, and then concentrated under reduced pressure 

togivearesidue. The residue was checked by HPLCand purified by Prep-HPLC (column: 

Waters Xbridge 150*25 5u; mobile phase: [water (0mM INH4HCO3)-ACN1; B%: 20%-40%, 

10min) to give Example 17. MS mass calculated for [M+1-]+( C18H150C2N505) required mz 

452.0. LCMS found inz 452.0; IH NMR (400 MHz, CD30D) 6794 (br s, 2H), 7.93 (br d, J= 

2.9 Hz, 1), 3.73 (s, 311), 3.26 - 3.11 (m, 11), 1.30 (br d, J= 6.7 Hz, 61).  
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Example 18: 3-(((3,5-dichloro-4-(5-isopropyl-1-methyl-6-oxo-1,6-dihydropyridazine-3

carbonyl)phenyl)amino)methyl)-1,2,4-oxadiazol-5(411)-one 
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18d Example 18 

[03271 2-((3,5-dichloro-4-(5-isopropyl--methyl-6-oxo-1,6-dihydropyridazine-3

carbonyl)phenyl)amino)acetoiiitrile (18a). To a solution of 6-(4-amino-2,6-dichlorobenzovl)

4-isopropyl-2-mnethlpyridazin-3(2H)-one (72 mg, 211.64 umol) (17d) in MeCN (2 mL) was 

added 2-bromoacetonithile (126.93 mg, 1.06 mmo, 70.52 uL), Nal (63.45 mg, 423.28 umol) and 

K2CO (58.50 mg. 423.28 umol). The mixture was stirred at 100°C for 13 hours. The reaction 

mixture was extracted with ethyl acetate (20 mL*2) and H20 (20 mL*2). The combined organic 

layers were washed with brine (20 mL), dried over Na?S04 filtered and concentrated under 

reduced pressure to give a residue. The residue was purified by prep-TLC (petroleum ether: 

ethylacetate= 1: 1) to give 18a. MS mass calculated for [M+l] (C17HI6Cl2N,40 2 ) required nz 

379.1, LCMS found mz379.2; IH-NMR (400 MI-Iz, CDCl) 6 7.84 (d, J= 0.7 Hz, 1H), 6.68 (s, 

2H), 4.16 (d, J= 6.8 Hz, 2H), 3.77 (s, 3H), 3.27 - 3.19 (m, 1H), 1.28 (d, J= 6.8 Hz, 6H).  

[03281 tert-butyl (yanomethyl)(3,5-dichloro-4-(5-isopropyl-1-methyl-6-oxo-1,6

dihydropyridazine-3-carbonyl)pheiiyl)carbamate (18b). To a solution of 2-((3, 5-dichloro-4

(5-isopropyl-1-methyl-6-oxo-1,6-dihydropyridazine-3-carbonvl)phenyl)anino)

acetonitrile (18a) (53 mg, 139.75 umol) in THF (3 mL) was added DMAP (17.07 mg, 139.75 

umol) and Boc20 (274.51 mg, 1.26 mmol, 288.95 uL). The mixture was stirred at 25°C for 5 
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minutes. The mixture was partitioned between ethyl acetate (10 mL*2) andH20 (10 mL*2). The 

combined organic phase was washed witibriine (10 mL*'2), driedwith anhydrousNa2SO4, filtered 

and concentrated in vacuum to give a residue. The residuewas purified by prep-TLC (petroleum 

ether: ethyl acetat= 1: 1) to give 18b. IH NMR (400 MHz, CDC3) 6787 - 7.84 (m. 1H), 735 

(s, 2H), 4.52 (s, H), 3.75 (s, 311), 3.28 - 3.19 (m, 11), 1.54 (s. 91), 1.29 (d, J = 7.0 Hz, 61).  

[03291 (Z)-tert-butyl (2-amino-2-(hydroxyimino)ethyl)(3,5-dichloro-4-(5-isopropyl-

methyl-6-oxo-1,6-dihydropyridazine-3-carbonyl)phenyl)car bamate (18c).To a solution of 

tert-butyl (cyanomethyl)(3,5-dichloro-4-(5-isopropyl-I-incthvi-6-oxo-1,6-dihvdropyridazine-3

carbonyl)phenyl)carbamate (18b) (32 mg, 66.76 umol) in DMF (3 nL) was added N120HHC 

(37.11 mg. 534.05 umol) and NaOAc (27.38 mg, 333.78 umol). The mixture was stirred at 

80°C for 1 hour. After cooling to room temperature, the reaction mixture was concentrated 

under reduced pressure to remove DMF. The residue was partitioned between ethyl acetate (10 

mL) and H20 (3 mL) twice. The combined organic phase was washed with brine (5 mL*3), 

driedxwith anhvdrous Na2SO4, filtered and concentrated in vacuum to give 18c. The product 

was used directly forthe next step without further purification.  

[03301 tert-butyl (3,5-dichloro-4-(5-isopropyl-1-methyl-6-oxo-1,6-dihydropyridazine-3

carbonyl)phenyl)((5-oxo-4,5-diliydro-1,2,4-oxadiazol-3-yl)methyl)carbamate (18d). To a 

solution of (Z)-tert-butyl (2-amino-2-(hdrovimino)ethyl)(3,5-dichloro-4-(5-isopropyl-1

methyl-6-oxo-1,6-dihydropyridazine--carbonyi)phenyl)carbamate (32 mg, 62.45 umol) (18c) in 

TI-IF (3 mL) was added DSC (20.80 mg, 81.19 umol) and TEA (12.64 mg, 124.91 umol, 17.39 

uL). The mixture was stirred at 60°C for 13 hours. LCMS showed the desired mass. The 

reaction mixture was extracted with ethyl acetates 20 L*2and H20 20 mL*2. The combined 

organic layers were washed with brine 20 mL, dried over Na2SO4, filtered and concentrated 

under reduced pressure to give 18d as yellow solid. The crude product was used for the next 

step without further purification. MS mass calculated for [M+1] (CH5ClN506) required wn 

538.1. LCMS found inz 438.2/538.2.  

[03311 3-(((3,5-dichloro-4-(5-isopropyl-1-methyl-6-oxo-1,6-dihydropyridazine-3

carbonyl)phenyl)amino)methyl)-1,2,4-oxadiazol-(4H)-one (Example 18). A solution of tert

butyl (3,5-dichloro-4-(5-isopropyl-1-inethvi-6-oxo-1,6-dihydropyridazine-3

carbonyl)phenyl)((5-oxo-4.5-dihydro-1,2,4-oxadiazol-3-yl)inethvl)carbanate (18d) (22 mg, 

40.86 umol) in EtOAc/H-Cl (2 M,2 mL). The mixture was stirred at 25°Cfor 1 hour. LCMS 

showed desired mass. The mixture was concentrated in vacuum. The residue was purified by 

prep-HPLC (FA) to give Example 18. MS mass calculated for [M]* (C18H!7Cl2N5O 4) 
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required inzl438. 1,LCMS found in7Z4382__ 41-NMR (400 MI-z, MeOD) 6786 (s IH),6.78 

6.71 (nii.21-1), 4.32 (s, 21-1), 3.7-2(s, 31-),3.18("[d,J::: 6.8, 13.7HI-z,11-), 1.27 (d, J:: 6.8I-Hz,6H1-).  

Scheme D: 6+4-a min o- 26-dichloroph env)thi o)-4-isopropy-2-methypri dazi n-3(21)-one 

(19h) 

C1 NO OJI, Ni 2 

NO NCS   200'OC 0CiN. NO i-PiOv ~NII 
HO N -)L..JJ. N ' 

Na H, DMP 2) C! Y 

19a19 g 

KOtHNH, C1 C1. ~N i NH 2 0 

CI C1 x 
19d la190 

NaOAc, HOAc 0 iDFDA O ~~! N N-bityIlare 

-.. ~O'C ic 0 h .. 1.,~ MeOHi7001 

19f 19g 

CI 
19h 

[03321 O-(2,6-dichloro-4-iiitropheiiyl) dimetl'Iarbarnothioate (19a). To asolution of 2,6

dielioro4-niropheno (I g.4.81 nmol) in DMF (20 mL) was added NaH (288.44rmg. 7.21 

mi-ol, 600%0purity).Then the mixture was stirredait20'C for1I1our. Then and NN

dirnethvlcarbarnothol chloride (950.81ng.- 7.6-09 mnol) was added inthiemixture. The 

mixture Nas stirredat 20'C for 16 hours.Thle mixture was extracted with EtOAc (20 nL*2).  

The combined organic laver was washed with brine (15 mL). dried over Na-,SO4,filtered and 

concentrated in vacuum. The residue was purified by column silicagel chromatography 

(petroleum ether: ethyl acetate:=20: Ito 5:1) to gve19a. 1-INMR (400MI-z CDC3) 68.28 

(Is,2H) 3.50 (s. 3H) 3.44 (s, 3H).  

[03331 S-(2,6-dichoro4-nitrophenyI) dim ethylcarbam othioate (19b).O-(2,6-djchloro4

nitrophenv) dimethiarbamotioate(9a) (0.9 g.305 mmol) was added in a.flask and stirred 
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at 200°C for 4 hours. LCMS showed desired MS. The mixture was cooled to 20°C to give 19b.  

The crude reaction product was used directly in next step. H NMR (400 MHz, DMSO-s) 6 

8.44 (s, 2H) 3.13 (br s, 3H) 2.95 (br s, 3H).  

[03341 O-(2,6-dichloro-4-nitrophenyl) dimethylarbamothioate (19c).To a solution of S

(2,6-dichloro-4-nitrophenyl) dimethycarbamothioate (19b) (0.8 g, 2.71 mmol) in AcOH (10 

mL), 2-propanol (20 mL) and H20 (10 mL) was added Fe (1.06 g, 18.97 mmol). Then the 

mixturexwas stirred at 95°C for 2 hours. The mixture was cooled to 20°C, and saturated 

NaHCO3 solution was added in the mixture until pH= 8-9 and filtered. Then the filtrate was 

concentrated in vacuum to remove most solvent. Then the residue was extracted with 1120 (50 

mL) and EtOAc (50 mL*2). The combined organic layer was dried over Na2S04,filteredand 

concentrated in vacuum to give 19c. The product was used directly in next step. 'HNMR (400 

MHz, CDCb) 6 6.73 (s, 2H) 3.98 (br s. 2H) 2.90 - 325 (m, 611).  

[03351 4-amino-2,6-dichlorobenzenethiol (19d). To a solution of O-(26-dichloro-4

nitrophenyl) dimethylcarbarnothioate (19c) (0.7 g, 2.64 mmol) in EtOH (20 mL) was added 

KOH (3 M, 20 mL). Then the mixture was refluxedat 100°C for 16 hours. LCMS showed the 

reaction was completed. The mixture was cooled to 20°C, and HCI solution (lM) was added in 

the mixture until pH:= 2-3. The mixture was extracted with EtOAc (50 mL). The organic layer 

was dried over Na2SO4, filtered and concentrated in vacuum to give 19d. The product was used 

directly in next step. i1 INMR (400 MHz, CDCl3) 6 7.27 (s, 2H) 6.70 (s, 21) 4.23 (s, 1H) 3.70 

(br s. 21-).  

[03361 3,5-dichloro-4-((6-chloro-5-isopropylpyridazin-3-yl)thio)aniline (19e). To a 

solution of 4-amino-2,6-dichlorobenzenethioI (19d) (520 mg, 2.68 mmol) and 3,6-dichloro-4

isopropylpyridazine (a) (511.90 mg, 2.68 nmol) in DMSO (15 mL) was added K2CO3 (1.11 g, 

8.04 mmol). Then the mixture was stirred at 95°C for 16 hours. After coolimg to room 

temperature, the mixture was was diluded with water (50 mL) and extracted with EtOAc (50 

mL*2). The combined organic layer was washed with brine (30 mL.), dried over Na2SO4, 

filtered and concentrated in vacuum. The residue was purified by Prep-TLC (petroleum ether: 

ethyl acetate=2:1) to give 19e. H NMR (400 MHz, CDC) 6 ppm 7.01 (si 1H) 6.78 (s, 2H) 4.10 

(br s. 2H) 3.14- 327 (i, 1H) 123 (d, J = 6.84 Hz, 6H).  

[03371 2-(3,5-dichloro-4-((5-isopropyl-6-oxo-1,6-dihydropyridazin-3

yl)thio)phenyl)isoind-oline-1,3-dione (19f). To a mixture of 3,5-dichloro-4-((6-chloro-5

isopropylpyridazin-3-yl)thio)aniline (19e) (I g, 2.87 mmol) and isobenzofuran-1,3-dione 

(424.79mg, 2.87 mmol) in HOAc (8 mL) was added NaOAc (1.18 g, 14.34 mmoil). The 

mixture was stirred at 120°C for 16 hours. The reaction mixture was concentrated under 
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reduced pressure to remove AcOH. The solid was dissolved in waterand the pH was adjusted to 

9 with NaICO3 (10 mL). Then the mixture was partitioned with ethyl acetate (30 mL) twice.  

The combined organic phase was washed with brine (10 mL*3), dried with anhydrous Na2SO4, 

filtered and concentrated in vacuum. The solid was stirred in ethyl acetate (10 mL) and 

petroleum ether (50 ml), then filteredand dried to give 19f. The product was used directly for 

the next step without further purification. 4H NMR (400 11-z, DMSO) 6 8.00 - 8.05 (m, 2 H) 

7.93 - 7.97 (m, 2 H) 7.84 (s,2H) 7.32 (d, J = 0.86 Hz, I H) 3.01 (quin, J:= 6.79 HzI 1 H) 1.14 

(d, J= 6.85 Hz, 6 H).  

[03381 2-(3,5-dichloro-4-((5-isopropyl-1-methyl-6-oxo-1,6-dihydropyridazin-3-yI)thio)

phenyl)isoindoline-1,3-dione (19g). A solution of 2-(3,5-dichloro-4-((5-isopropyl-6-oxo-1,6

dihydropyridazin-3-yl)thio)phenyl)isoind-oline-1,3-dione (19f) (955 mg, 2.07 mmol) in DMF

DMA (8 mL) was stirred at 120°C for 16 hr. The mixture was concentrated in vacuum to give a 

residue. The residue was partitioned between ethyl acetate (10 mL) and -120 (3 mL) twice. The 

combined organic phase was washed with brine (5 mL*3), dried with anhydrous Na2S04, 

filtered and concentrated invacuum to give 19g. The product was used directly forthe next step 

without further purification. MS mass calculated for [M+]+ (C22 C2N303S)requiredmz 

474.0, LCMS found mz474.0.  

[0339] 6-((4-amino-2,6-dichlorophenvl)thio)-4-isopropyl-2-methylpyridazin-3(2H)-one 

(19h). A mixture of 2-(3,5-dichloro-4-((5-isopropyl-1-methyl-6-oxo-1,6-diydropvridazin-3

yl)thio)-phenyl)isoindoline-1,3-dione (19g) (980 mg. 2.07 mmol) and butan-I-anine (453.29 

mg, 6.20 mmol, 612.55 uL in MeOH (2 mL) was stirred at 70°C for 1 hour. The mixture was 

concentrated in vacuum to give a residue. The residue was purified by preparativeTLC 

(petroleum ether: ethyl acetate=:) to give 19h. MS mass calculated for [M+1]' 

(C14HisC2N3S)required iz344.0, LCMSfoundimnz344.1; iH NMR(400Ml-lz,CD30D)6 

6.85 (d, J:= 0.73 Hz, I H) 6.80 (s, 2 H) 3.64 (s, 3 H) 3.09 (qd, J:= 7.01, 6.48 Hz, I H) 1.12 (d, J 

= 6.97 Hz, 6 H).  

Example 19: 3-(((3,5-dichloro-4-((5-isopropyl-1-methyl-6-oxo-1,6-dihydropyridazin-3

yl)sulfonyl)phenyl)amino)methyl)-1,2,4-oxadiazol-5(4H)-one 
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,CN 
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191 19m Example 19 

[03401 2-((3,5-dichloro-4-((5-isopropyl-I-methyl-6-oxo-1,6-dihydropyridazi-3

yl)thio)phenyl)amino)acetonitrile (19i). To a solution of 6-((4-anino-2,6

dichlorophenvl)thio)-4-isopropyl-2-methylpyridazin-3(2H)-one (19h) (420 mg, 1.22 mmol) in 

ACN (3 mL) was added 2-bromoacetonitrile (731.69 mg, 6.10 nmol, 406.49 uL), K2CO3 

(337.23 mg, 2.44 mmol) and NaI (365.75 mg, 2.44 nimol). The mixture was stirred at 100°C for 

16 hours. The suspension was filtered through apad ofCelite and the pad cake was washed with 

EtOAc (10 mL*3). The combined filtrates were concentrated to dryness to give a residue. The 

residue was purified by preparative TLC (petroleum ether : ethyl acetate=1:1) to give 19i. MS 

mass calculated for [M+i]+ (CHi6CIN4 OS) required nz 383.3, LCMS found inz 383.0; 11 

NMR (400 MHz, CDCl3) 6 6.82 (s 21-1) 6.79 (d, J= 0.73 Hz, 1H) 4.39 (d, J:= 6.85 Hz, 1H) 4.12 

- 4.24 (m, 2H) 3.77 (s, IH) 3.67 (s, 3H) 3.11 - 3.20 (1, IH) 1.16 (d, J = 6.85 Hz, 6H).  

[03411 tert-butyl (cyanomethyl)(3,5-dichloro-4-((5-isopropyl-1-inethyl-6-oxo-1,6

diliydropyridazin-3-yl)tliio)phenyl)carbanate (19j). To a solution of 2-((3,5-dichloro-4-((5

isopropyl-1-methvl-6-oxo-1,6-dihvdropyridazin-3-yl)thio)phenvl)amino)acetonitrile (19i) (420 

mg, 1.10 mmiol) inTHF (3 mL) was added DMAP (133.87 ng, 1.10 mmiol) and Boc2O (717.45 

mg, 3.29 mmol) at 25°C. The mixture was stirred at 25°C for 20 minutes. The mixture was 

partitioned between ethyl acetate 10 mL and -120 3 mL twice. The combined organic phase was 

washed with brine (5 mL*3), dried with anhydrous Na2SO 4, filtered and concentrated in 
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vacuum. The residue was purified by prep-TLC (SiO 2 , petroleum ether: ethyl acetate = 3:1) to 

give 19j. TH NMR (400 MHz, CDCl3) 6 7.46 (s, 21-) 6.84 (s, 1-1) 4.53 (s, 21-) 3.64 (s, 3H) 3.18 

(dt, J= 13.66, 6.80 Hz, IH) 1.53 (s, 9H) 1.18 (d, J= 6.85 Hz, 6H).  

[03421 (Z)-tert-butyl (2-amino-2-(hydroxyimino)ethyl)(3,5-dichloro-4-((5-isopropyl-1

methyl-6-oxo-1,6-dihydropyridazin-3-yl)thio)pheny)carbamate (19k). To a solution of tert

butyl (cyanometlhyl)(3,5-dichloro-4-((5-isopropyl-1-nethyl-6-oxo-1,6-dihydropyridazin-3

yl)thio)phenyl)carbamate (19j) (250 mg, 517.16 umol, 1 eq) in DMF (3 mL) was added 

NH2OH.HCI (287.50 mg, 4.14 mmol, 8 eq) and NaOAc (339.38 mg,4.14 mmol, 8 eq) at 25°C.  

The mixture was stirred at 80°C for I hour. The reaction mixture was concentrated under 

reduced pressure to remove DMF. The residue was diluted with water (5 mL) and extracted 

with ethyl acetate (15 mL, twice). The combinedorganic phase was washed with brine (5 

mL*3), dried with anhydrous Na2SO4, filtered and concentrated in vacuum to give a residue.  

The residue was purified by prep-TLC (SiO 2, petroleum ether: ethyl acetate =: 1:1) to give 19k.  

'H NMR (400 MHz, CDCl3) 6 7.99 (s, 1H) 7.60 (s, 2H) 7.05 (d, J:= 0.66 Hz, iH) 4.31 (s, 2H) 

3.59 (s, 3H) 3.11 (dt, J = 13.67, 6.84 Hz, 1H) 1.49 (s. 9H) 1.17 (d, J = 7.06 Hz, 6H).  

[03431 tert-butyl (3,5-dichloro-4-((5-isopropyl-1-inethyl-6-oxo-1,6-dihydropyridazin-3

yl)thio)phenyl)((5-oxo-4,5-dihydro-1,2,4-oxadiazol-3-yl)methyl)carbamate (191). To a 

solution of (Z)-tert-butyl (2-amino-2-(hdrovimino)ethyl)(3,5-dichloro-4

((5-isopropyl-1-methyl-6-oxo-1,6-dihydropyridazin-3-l)thio)phenyi)carbamnate (19k) (220 mg, 

425.99 umol) in TIF (4 mL) was added DSC (141.86 mg, 553.79 umol) and TEA (86.21 mg, 

851.99 umol, 118.59 uL). The mixture was stirred at 60°C for 16 hours. The mixture was 

concentrated in vacuum to give a residue. The residue was purified by prep-TLC (SiO2. DCM: 

MeOH = 10:1) to give 191. MS mass calculated for [M+1] (C22H25C2N50S)requiredmz 542.  

LCMS found mz 542.1; 'H NMR (400 MHz, CD30D) 6 7.63 (s, 21-) 7.04 (d, J: 0.73 Hz, IH) 

4.82 (s, 2H) 3.58 (s, 3H) 3.07 - 3.15 (m, iH) 1.48 (s, 9H) 1.16 (d, J= 6.85 Hz, 6H).  

[03441 tert-butyl(3,5-dichloro-4-((5-isopropyl-1-methyl-6-oxo-1,6-dihydropyridazin-3

yl)sulfonyl)phenyl)((5-oxo-4,5-dihydro-1,2,4-oxadiazol-3-y)methyl)carbamate (19m). To a 

solution of tert-butyl (3,5-dichloro-4-((5-isopropyl-1-methyl-6-oxo-1,6-dihvdropyridazin-3

yl)thio)phenyl)((5-oxo-4,5-dihydro-1,2,4-oxadiazol-3-vl)methyl)carbamate (191) (20 img, 36.87 

umol) in DCM (2 mL) was added m-CPBA (37.43 mg, 184.35 umol, 85% purity). Then the 

mixture was stirredat 60°C for 48 hours. The reaction mixture was quenched by addition 

Na2SO3 (23 mg) at 20°C and was stirred for 30 minutes. Then the mixture was concentrated 

under reduced pressure to give 19m. MS mass calculated for M--1] (C22H25Cl2N07S) 
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requiredinz 574.4, LCMSfondin z574.1. The product was used directly forthe next step 

without further purification.  

[0345] 3-(((3,5-dichloro-4-((5-isopropyl-1-methyl-6-oxo-1,6-dihydropyridazin-3

yl)sulfonyli)phenyl)amino)methyl)-1,2,4-oxadiazo-5(4H)-one (Example 19). A solution of 

tert-butyl (3,5-dichloro-4-((5-isopropyl-I-methvl-6-oxo-1,6-dihvdropyridazin-3

yl)sulfonyi)phenyl)((5-oxo-4,5-dihydro-1,2,4-oxadiazol-3-yl)methiyi)carbainite (19m) (20 mg, 

34.82 umol) in HCl/EtOAc (4 M, 2 mL) was stirred at 20°C for 2 hours. The mixture was 

concentrated in vacuum to give a residue. The residue was purified by Prep-HPLC (column: 

Luna C18 100*30 Su mobile phase: [water (0.04%HCl)-ACN]; B%: 20%-50%, Imin) to give 

Example 19. MS mass calculated for [M+1]- (C17H17CN5O5s) requires m z 474.3, LCMS 

found mz 474.0; 1 HNMR (400 MHz, CD30D) 6 7.74 (s, iH) 6.83 (s. 2H) 4.38 (s, 2H) 3.72 (s, 

3H) 3.13 (br d, J = 1.71 Hz, 11) 1.24 (d, J = 6.85 Hz, 6H).  

Example20:N-(3,5-dichoro-4-((5-isopropyl-1-methyl-6-oxo-1,6-dihydropyridazin-3

yl)sulfonyl)phenyl)-5-oxo-4,5-dihydro-1,2,4-oxadiazole-3-carboxamide 

HN 
0 

O N.NCI NI- HN N Xl NN\ I 

TECI mCPBA, DCM, 

i CI 20DC, 0.5 h Srelux,16h 

19h 4e C 
20a 

0 

HN 

0 N, CI NH 

N C; 

Example 20 

[03461 N-(3,5-dichloro-4-((5-isopropyl-1-inethyl-6-oxo-1,6-dihydropyridazin-3

yl)thio)ph-enyl)-5-oxo-4,5-dihydro-1,2,4-oxadiazole-3-carboxamide (20a). To a mixture of 6

((4-amino-2,6-dichlorophenyl)thio)-4-isopropyl-2-methylpyridazin-3(2H)-one (19h) (20 mg, 

58.10 umol) in DCM (5 mL) was add TEA (29.39 mg, 290.48 uml, 40.43 uL) and 5-oxo-4H

1,2,4-oxadiazole-3-carbonyi chloride (4e) (8.63 mg, 58.10 umol), the mixture was stirred at 

25°C for 0.2 hours. The reaction mixture was partitioned between H20 (5 mL) and EtOAc (5 

mL). The organic phase was separated, washed with brine (5 mL*3), dried over Na2SO4, 
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filtered and concentrated under reduced pressure to give a residue. The crude product was 

purified by reversed-phase HPLC (0.1% FA condition)togive20a.MSmasscalculatedfor 

[M+l+ (C17HI5Cl2N5O4S) required mi 456.0, LCMS foundinc456.1; H NMR (400 MHz, 

CD30D) 6 7.94 - 8.14 (i, 2H) 7.07 (s. IH) 3.52- 3.64 (m, 3H) 3.05 - 3.18 (m, lH) 1.17 (d. J= 

6.85 Hz, 6H).  

[03471 N-(3,5-dichloro-4-((5-isopropyl-1-methyl-6-oxo-1,6-dihydropyridazin-3

yl)sulfonyl)-phenyl)-5-oxo-4,5-dihydro-1,2,4-oxadiazole-3-carboxamide (Example 20).The 

mixture of N-(.,5-dichloro-4-((5-isopropyl-1-nethyl-6-oxo-1,6-dihydropyridazin-3-vl)thio)ph

enyl)-5-oxo-4,5-dihdro-1,2,4-oxadiazole-3-carboxainde (20a) (8 ig, 17.53 umol) in DCM (1 

nL) was added MCPBA (21.36 ig, 105.19 uiol, 85% purity), the inxture was stirred at 50°C 

for 16 hours. The reaction mixture was concentrated under reduced pressure to give a residue.  

The residue was purified by Prep-HPLC (aqueous acetonitrile w/ TFA) to give Example 20.  

IS mass calculated for [M+1+ I(C17HISC2N5SS) required in 488.0, LCMS found nz 488.1; 
1 HNMR (400 MHz. DMSO) 6 11.40 - 11.66 (m. 1 H) 8.09 - 8.13 (m, 2 H) 7.72 - 7.75 (m, I H) 

3.62 - 3.65 (i, 3 H) 3.08 - 3.11 (i, 1 H) 1.16 - 1.21 (m, 6 H).  

Scheme E: 6-(4-amino-2,6-dichlorobenzyl)-4-cyclopropylpyridazin-3(2H)-one (21e) 

Y Ammonium Cl N C' .- NH2  Ci. .N 'CI 
+i OH persulfate CIIt-BuOK 

OH AgNO3. HSO4THF 60°C, 1 h 
CH,0, 60-70°)C, 30 mrin N ICN C 

21a 13c 21b 

H H 

KOH, dioxane O N CI   NH2  NaSH4 O NC .NH 2  Et3SiH, TFA 

H20 , 100VC MeOH, 15°C, 16 h DCE. 500C, 6 h 
16 h air 0 Ci OH CI 

21c 21d 

H 
O N.NC NH 2 

CI 

21e 

[0348] 3,6-dichloro-4-cyclopropylpyridazine (21a). H2SO4 (9.88 g, 100.69 inmol) was 

added to a solution of 36-dichloropyridazine (5 g, 33.56 nmol), cyclopropanecarboxylic acid 

(2.89 g, 33.56 mnol) and AgN03 (5.70 g, 33.56 mmol) in 120 (100 nL) at 60°C, then 
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ammonium persulfate (22.98 g, 100.69 mmol)iIn 120 (100 mL) was added to the mixture at 

70°C. the resulting mixture was stirred at 70°C for 30 minutes The mixture was extracted with 

ethyl acetate (100 nL*2), the combined organic phase was washed with brine (100 mL), dried 

over Na2SO4, filtered and concentrated, the residue was purified by MPLC (silica gel, petroleum 

ether: ethyl acetate = 5:1) to give 21a. HNMR (400 MHz, CD3CI) 6.94 (s, 1H), 2.27 - 2.14 

(m, IlH), 1.37 - 1.23 (in, 2H) 0.91 - 0.77( (in, 2i).  

[03491 2-(4-anino-2,6-dichlorophenyl)-2-(6-chloro-5-cyclopropylpyridazin-3

yl)acetonitrile (21b). To a solution of 3,6-dichlioro-4-cyclopropylpyridazine (21a) (0.4 g, 2.12 

mmol) and 2-(4-amino-2,6-dichlorophenvl)acetonitrile (13c) (467.96 mg, 2.33 mmol) in THF 

(10 mL) was added t-BuOK (1M, 4.23 mL) drop wise at 60°C, the resulting mixture was stirred 

at 60°C for 40 minutes. After cooling, the mixture was diluted with ethyl acetate (20 mL), 

washed with brine (20 mL.), the organic phase was dried overNa2SO4, filtered and concentrated, 

the residue was purified by silica gel chromatography (petroleum ether: ethyl acetate =:2:1) to 

give 21b. 1 H NMR (400 MHz, DMSO-d) 6 7.00 (s, iH), 6.71 - 6.68 (m., 2H), 6.46 (s. 1H), 6.02 

(s. 2H), 2.22 - 2.14 (in, 111), 1.25 - 1.19 (in. 2H), 0.88 - 0.75 (m, 2H).  

[03501 6-(4-amino-2,6-dichlorobenzoyl)-4-cyclopropylpyridazin-3(2H)-one (21c). To a 

solution of 2-(4-amino-2,6-dichlorophenyl)-2-(6-chloro-5-cclopropylpyridazin-3-vl)acetonitrile 

(21b) (365 mg, 1.03 mmol) in dioxane (5 mL) and H20 (10 mL) wasadded KOH (1.16 g, 20.64 

minol). The mixture was stirredat 100°C for 16 hours under 02. LCMS showed one main peak 

with the desired MS. The reaction mixture was concentrated under reduced pressure to remove 

dioxane. The residue was diluted with aqueous HCl 2M to ajust the pH=5-7 and extracted with 

EtOAc (20 ml, * 4). The combined organic layers were washed with brine 20 mL, driedover 

anhydrous Na2SO4, filtered and concentrated under reduced pressure to give 21c. MS mass 

calculatedfor[1+(CHIiCi2N302)requiredi mz 324.0, LCMS found mz 324.1.  

[0351] 6-((4-anino-2,6-dichlorophenvl)(hydroxy)methyl)-4-cyclopropylpyridazin-3(2H)

one (21d). To a solution of 6-(4-amino-2,6-dichlorobenzovi)-4-cyclopropylpyridazin-3(2H)-one 

(21c) (100 mg, 308.49 umol) in MeOH (5 ml) was added NaBH4 (116.70 mg, 3.08 mmol) at 

0°C. The mixture was stirred at 15°C for 16 hours. LCMS detected the desired MS. The 

reaction mixture was concentrated under reduced pressure to remove MeOH. The residue was 

diluted with water (5 mL) and extracted with EtOAc (10 ml * 3). The combined organic layers 

were washed with brine (5 mL), dried over anhydrous Na2SO4., filtered and concentrated under 

reduced pressure to give a residue. The residue was purified by prep-TLC (SiO2, ethyl acetate: 

petroleum ether = 2:1, TLC) to give 21d. MS mass calculated for [M+1]*(C4H3C2N32) 

required mz 326.1, LCMS found iz 326.1; '1 HNMR (400 MHz, DMSO-d6 ) f12.58(sI), 
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716 (s, 11-1), 654 (s, 211), 607 - 605 (m, 111), 6.0 -600 (m, 1HT), 5.64 (s. 2H), 2.12 - 2.07 (In.  

1H), 1.01 (brdd,J 2.8, 8.5 Hz, 21-), 0.81 (br t, J 6.0 Hz, 211).  

[0352] 6-(4-amino-2,6-dichlorobenzyl)-4-cyclopropylpyridazin-3(2H)-one (21e). To a 

solution of 6-((4-amino-2,6-dichlorophenyl)(hydroxy)methvl)-4-cyclopropylpyridazin-3(2H)

one (21d) (50 mg, 153.29 umol) in TFA (1 mL) and DCE (5 nL) was added Et3SH (89.12 mg 

766.46 unol). The mixture was stirred at 50°C for 6 hours. LCMS showed one main peak the 

desired MS. The reaction mixture was diluted with saturated NaHCO3 (5 mL) and extracted 

with DCM (10 mL * 2). The combined organic layers were washed with brine (5 mL), dried 

over anhydrous Na2SO4, filtered and concentrated under reduced pressure to give a residue.  

The residue was purified by prep-TLC (SiO2, ethyl acetate: petroleum ether 2:1; TLC) to 

give 21e. MS mass calculated for [M-I]+ (C1 4H13Cl2N30) required mz310.0, LCMS found mz 

310 1; IH NMR (400 M-iz, CDC) 6 10.39 (br s, 211), 6.68 (s. 2H), 6.64 (s, 1), 4.10 (s, 2H), 

2.19 - 2.14 (m, 1H), 1.12 - 1.06 (in, 21), 0.85 - 0.79 (in, 21-).  

Example 21: N-(3,5-dichloro-4-((5-cyclopropyl-6-oxo-1,6-dihydropyridazin-3

yl)methyl)phenyl)-5-oxo-4,5-dihydro-1,2,4-oxadiazole-3-carboxamide 

0 

H 0 HN-4 0 N CI NH H H ' N NH   HN\ 0~ N Cl-, 

C TEA DCM 

CI 
21e 4e Example 21 

[03531 N-(3,5-dichloro-4-((5-cyclopropyl-6-oxo-1,6-dihydropyridazin-3

yl)methyl)plienyl)-5-oxo-4,5-dihydro-1,2,4-oxadiazole-3-carboxaide (Example 21). To a 

solution of 6-(4-amino-2,6-dichlorobenzyl)-4-cvclopropylpyridazin-3(2H)-one (21e) (16 mg.  

51.58 umol) inDCM (2 mL) was added'TEA (15.66 mg, 154.75 umol) and 5-ox-4H-1.2,4

oxadiazole-3-carbonyl chloride (4e) (11.49 ing, 77.37 umol). The mixture was stirred at 25°C 

for 0.5 hours. LCMS showed the desired MS. The reaction mixture was concentrated under 

reduced pressure to give a residue. 'The residue was purified by prep-HPLC (column: Xtimate 

C18 150*25mm*5um; mobile phase: [water (1OmM NH4HCO3)-ACN]; B%: 20%-40%, 10 

min)togiveExample21. MS mass calculated for [M+1](C1-13Cl2N504) required mz 

422.0, LCMS found mz 422.0;i H NMR (400 MHz, CD30D) 6 7.86 (s, 2H), 6.88 (s, 1H)., 4.23 

(s, 2H), 2.15 - 2.06 (m, 11), 1.10 - 1.04 (m, 2H), 0.85 - 0.79 (in, 2H).  
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Example 22: N-(3,5-dichloro-4-((5-cyclopropyl-1-methyl-6-oxo-1,6-dihydropyridazin-3

yl)methyl)phenyl)-5-oxo-4,5-dihydro-1,2,4-oxadiazole-3-carboxamide 

HQ 
NH NN DMF-DMA 

AcOH, 120°C,2h 10°C 16h 
a ~0 s 

21e 22a 

0 

O----N--------- ----------N'N--CI-NH2 

OMeOH, 70°C, 0.5 h CI N 

Cl 
22b 22c 4e 

O 

N-uN> , N- ,H   E.C 

HN 
0 

Example 22 

[03541 2-(3,5-dichloro-4-((5-cyclopropyl-6-oxo-1,6-dihydropyridazin-3

yl)methvl)phenyl)isoindoline-1,3-dione (22a). To a solution of 6-(4-amino-2,6

dichlorobenzvl)-4-cyclopropylpyridazin-3(2H)-one (21e) (44 mg, 141.85 umol) in AcOH (3 

ml) was added isobenzofuran-1,3-dione (22.06 mg, 148.95 unol). The mixture was stirred at 

120°C for 2 hours. TLC showed one new spot was formed. The reaction mixture was 

concentrated under reduced pressure to remove AcO-. The residue was diluted with water 2 

mL andadded saturated aqueous NaHCO3 to modified pH=9--0. The suspension was extracted 

with EtOAc 20 mL (5nL*4), the combined organic layers were dried over anhydrous Na2S04, 

filtered and concentrated under reduced pressure to give 22a was used into the next step without 

further purification as light yellow oil. MS mass calculated for M+1I](C22HC2N33) required 

inz 440.1, LCMS found in 440.1.  

[03551 2-(3,5-dichloro-4-((5-cyclopropyl-1-methyl-6-oxo-1,6-dihydropyridazin-3

yl)methyl)pheiiyl)isoiiidoline-1,3-dione (22b). A solution of-(3,5-dichloro-4-((5

cyclopropyl-6-oxo-1,6-dihydropvridazin-3-vl)mnethyl)phenyl)isoindoliine-1,3-dione (22a) (70 

mg, 158.99 urol) in DMF-DMA (5 mL) was degassed and purged with N2 for 3 times, and then 

the mixture was stirred at I00°C for 3hr under N2 atmosphere. LCMS showed 22a was 

consumed completely and one main peak with the desired MS. The reaction mixture was 
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concentrated under reduced pressure to remove DMF-DMA, and then the mixture was to give a 

residue. The residue was diluted with 1H0 5 mL and extracted with EtOAc 20 mL (5 mL * 4).  

The combined organic layers were washed with brine 5 mL, dried over anhydrous Na2S04, 

filtered and concentrated under reduced pressure to give 22b was used into the next step without 

further purification as a light yellow gum. MS mass calculated for [M+1]*(C21C2N303) 

requiredinz 454.1, LCMS foundinmz 454.0.  

[03561 6-(4-amino-2,6-dichlorobenzyl)-4-cyclopropyl-2-methylpyridazin-3(2H)-one (22c).  

To a solution of 2-(35-dichloro-4-((5-cyclopropyl-I-methvi-6-oxo-1,6-dihdropyridazin-3

yl)methyl)phenyl)isoindoline-1,3-dione (22b) (100 mg, 154.08 umol) in MeOH (3 mL) was 

added N-butylamine (33.81 mg. 462.24 umol). The mixture was stirred at 70°C for 0.5hr.  

LCMS detected the desired MS. The reaction mixture was concentrated under reduced pressure 

to remove solvent. The residue was purified by prep-TLC (SiO 2 , petroleum ether: ethyl acetate; 

TLC) to give 22c. MS mass calculated for [M+1]+(C1SHisCl2N30) requiredinz 324.1, LCMS 

found mz 324.0; 'H NMR (400 MHz, CDCl3) c 6.70 - 6.65 (in, 2H), 6.48 (s, 1H), 4.07 (s, 2H), 

3.79 (br s, 2H), 3.74 (s, 3H), 2.24- 213 (m, 1H), 1.07 - 0.99 (n 2H), 0.75 - 0.66 (m, 2H).  

[03571 N-(3,5-dichloro-4-((5-cyclopropyl-1-methyl-6-oxo-1,6-dihydropyridazin-3

yl)methyl)phenyl)-5-oxo-4,5-dihydro-1,2,4-oxadiazole-3-carboxamide (Example 22). To a 

solution of 6-(4-anino-2,6-dichlorobenzvl)-4-cyclopropvl-2-methylpyridazin-3(2H)-one (22c) 

(10 mg, 30.84 umol) in DCM (2 mL) was added TEA (9.36 mg, 92.53 umol, 12.88 uL) and 5

oxo-4H-1,2,4-oxadiazole-3-carbonyl chloride (4e) (6.87 mg, 46.27 umol). The mixture was 

stirred at 25°C for 0.5 hours. LCMS showed the desired MS. The reaction mixture was 

concentrated under reduced pressure to give a residue. The residue was checked by HPLC and 

purified by prep-HPLC (column: Waters Xbridge150*255u;mobilephae:[water(10mM 

NH4HCO3)-ACN]; B%: 5%-35%, 14 min) to give Example 22 as a white solid. MS mass 

calculated for IM+1]*( Cia.i11l2N504) required mnz 436.0, LCMS found mIz 436.0; 'H NMR 

(400 MHz, CD30D) o 7.87 (s, 2H), 6.85 (s, 1H), 4.24 (s. 2H), 3.65 (s, 3H), 220 - 2.09 (I, 1H), 

1.11 - 104 (in, 2H), 0.83 - 0.75 (in, 21) 

Example 23: N-(3,5-dichoro-4-((5-isopropyl-6-oxo-1,6-dihydropyridazin-3

yl)methyl)phenyl)-5-oxo-4,5-dihydro-1,2,4-oxadiazole-3-carboxamide 
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NH0 HN- / O CI NH 2  CITADCO 
CN 

-2 HN- 4  TEA, DOM H H 1 

_____ 0~ N " 

N1 N 

8b 4e Example 23 

[03581 N-(3,5-dichloro-4-((5-isopropyl-6-oxo-1,6-dihydropyridazin-3-yl)oxy)phenyl)-5

oxo-4,5-dihydro-1,2,4-oxadiazole-3-carboxamide (Example 23).To a solution of 3-(4-amino

2,6-dichloro-phenoxy)-5-isopropyl-IH-pyridazin--on(8b) (13.7 g, 43.61 mmol) in THF (140 

mL) was added TEA (13.24 g,130.82 nmol) and 5-oxo-4H-1,2,4-oxadiazole-3-carbonyl 

chloride (4e) (9.71 g, 65.41 mmol). The mixture was stirred at 20°C for 0.5 hours. LCMS 

showed a peak with the desired MS. The reaction mixture was concentrated under reduced 

pressure to give a crude product. The crude product was triturated with EtOAc (100 mL) at 80 

°C for 30 min, and then cooled to 20°C. The suspension was filtered and filter cake was washed 

with EtOAc (5 mL*3) and concentrated to dryness to give Example 23. MS mass calculated for 

[M-1]( CisH13Cl2N505) required m z 426.0, LCMS found mlz 426.0; IH NMR (400 MHz, 

CD30D) f 7.92 (s, 2H), 7.33 (d,J= 0.9 Hz, 1H), 3.21 - 3.13 (m. 1H), 1.29 (d, J= 6.8 Hz, 6H).  

Example 24: N-(6-chloro-7-((5-isopropyl-1-methyl-6-oxo-1,6-dihydropyridazin-3-yl)oxy)

2,3-dihvdro-1H-in den-4-yl)-5-oxo-4,5-dihydro-1,2,4-oxadiazole-3-carboxamide 
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[03591 6-chloro-7-(6-chloro-5-isopropyl-pyiidazin-3-yl)oxy-indan-4-anine(24a).7

amino-5-chloro-indan-4-ol (0.39 g, 2.12 nmol), 3,6-dichloro-4-isopropyl-pyridazine (Ia) 

(405.77 mg, 2.12 mmol), Cui (40.45 mg, 212.38 umol) and K2CO (440.28 mg, 3.19 miol) in 

DMA (15 mL) was de-gassed with N2 and then heated to 100°C for 16 hours underN2. LCMS 

showed the reaction was completed, and desired MS was detected. The mixture was filtered 

through a pad of celite, washed with ethyl acetate (20 mL*2). The combined organic phase was 

washed with brine (20 mL), dried over Na2SO4, filteredand concentrated. Theresiduewas 

purified by silica gel chromatography (petroleum ether: ethyl acetate= 3: 1) to give 24a. MS 

mass calculatedfor[M+](C&Hi7Cl2N30) required mz338.1, LCMS found m z3381.  

THNMR (400 M-Iz, DMSO-d6) 6 7.53 (s, 11), 6.56 (s. 1H), 5.15 (br s, 211), 314 (td, J = 6.8, 

13.6 -lz, 1H),2.68 (br t, J= 7.3 I-Iz, 21-1), 2.60 (br t, J:= 7.4 Hz, 21-), 2.03- 1.95 (m, 21-1), 1.27 (d, 

J = 6.7 Hz, 6H).  

[03601 2-16-chloro-7-[(5-isopropyl-6-oxo-1H-pyridazin-3-yl)oxyiindan-4-yliisoindoline

1,3-dione (24b). To a mixture of 6-chloro-7-(6-chloro-5-isopropyl-pyridazin-3-yl)oxy-indan-4

amine (24a) (120 mg, 354.79 umol ) and isobenzofuran-1,3-dione (52.55 mg, 354.79 umol) in 

NaOAc (101.87 mg, 1.24 mmol) wasadded AcOH (1 mL). The mixture wasstirred at 120°C 

for 16 hours. The reaction mixture was concentrated under reduced pressure to remove AcOH.  

The solid was dissolved in water and the p-I was adjusted to 9 with NaHCO3 (10 mL). Thenthe 

mixture was partitioned with Ethyl acetate (30 mL).I'Twice. The combined organic phase was 
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washed with brine (10 mL*3), dried with anhydrous Na2SO4, filtered and concentrated in 

vacuum to give 24b. The product was used directly in next step without further purification. MS 

mass calculated for IM--1] (C24H20ClN30 4 ) required mz 450.1, LCMS found inz 450.2.  

[03611 2-16-chloro-7-(5-isopropyl-1-methyl-6-oxo-pyridazin-3-yl)oxy-indan-4

yllisoindoline-1,3-dione (24c). A solution of 2-[6-chloro-7-[(5-isopropyl-6-oxo-H-pyridazin

3-yl)oxyindan-4-yl3isoi4doline-1,3-dione (24b) (150 ng, 333.42 umol) in DMFDMA (2 mL) 

was stirred at 80°C for 2 hours. The mixture was concentrated in vacuum. The residue was 

partitioned between ethyl acetate 10 nL and H20 3 nL twice. The combined filtrate was 

washed with brine (20 mL), and the organic phase was concentrated to give 24c, the crude 

product was used for the next step directly. MS mass calculated for [M+II (C25H22ClN304) 

required nz 464.1, LCMS found n z464.2.  

[03621 6-(7-amino-5-chloro-indan-4-yl)oxy-4-isopropyl-2-nethyl-pyridazin-3-one (24d).  

A mixture of 2-[6-chloro-7-(5-isopropyl-1-methvl-6-oxo-pyridazin-3-l)oxy-inda-4

ylisoindoline-1,3-dione (24c) (100 Img, 215.56 umol) and N-butylamine (15.77 mg, 215.56 

umol) in MeOH (2 mL) was stirred at 25°C for 1 hour.The mixture was concentrated in 

vacuum. The residue was purified by prep-TLC (SiO 2 , petroleum ether /ethyl acetate= 1: 1) to 

give 24d. MS mass calculated for [M+ II(CH2t0CIN302) required mn334.1 .LCMS found in 

334.1.  

[03631 N-(6-chlIoro-7-((5-isopropyl-1-meth yl-6-oxo-1,6-dihydropyridazin-3-yl)oxy) 2,3

dihydro-1H-inden-4-y)-5-oxo-4,5-dihydro-1,2,4-oxadiazole-3-carboxamide 

(Example 24). To a solution of 24d (10 mg, 29.96 umol, 1 eq) in THF (5 mL) was added TEA 

(9.09 mg, 89.87 umol, 12.51 uL) and 5-oxo-4H-1,2,4-oxadiazole-3-carbonyl chloride (4e) (6.67 

mg. 44.94 umol). The mixture was stirred at 25°C for 0.5 hours. The reaction mixture was 

quenched by addition MeO- (1 mL) at 25 °C, and then concentrated under reduced pressure to 

give a residue. The residue was checked by HPLCand thenwas purified by Prep-HPLC (column: 

Luna C18 100*30 5u; mobile phase: [water (0.04%HCI)-ACN]: B%: 35%-60%. 12min) to give 

Example 24. MS mass calculated for [M+] I(C2oH2GCiN5O) required in 446.1, LCMS found 

mnc446.2; 'H NMR (400 MHz, CD30D) o 7.55 (s i H), 7.27 (s, 1H), 3.50 (s, 3H), 3.20 - 3.12 

(in, 11-1), 2.94 (br t, J = 7.4 Hz, 2H), 2.87 (br t, J = 7.3 Hz, 2H), 2.17- 2.12 (m, 2H), 1.27 (d, J = 

6.8 Hz, 6H).  

Example 25: N-(3,5-dichloro-4-((5-cyclopropyl-6-oxo-1,6-dihydropyridazin-3

yl)oxy)phenyl)-5-oxo-4,5-dihydro-1,2,4-oxadiazole-3-carboxanide 
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[03641 3,5-dichloro-4-((6-chloro-5-cyclopropylpyridazin-3-yl)oxy)aniline (25a).  

3,6-dichloro-4-cyclopropyl-pyridazine (1 g, 5.29 mmol) (21a), 4-amino-2,6-dichloro-phenol 

(941.67 mg, 5.29 mmol), K2C03 (1.10 g, 7.93 mmol) and Cul (201.49 mg, 1.06 mmol) in DMA 

(5 mL) was de-gassed and then heated to I00°C for 16 hours under N2. Solids were filtered off 

and to the filtrate was added water (20 mL) and was extracted with ethyl acetate (15 mL*2). The 

combined organic layers were washed with brine (20 mL), dried over Na2SO4, filtered and 

concentrated. The residue was purified by silica gel chromatography (petroleum ether : ethyl 

acetate= 5: 1) to give 25a. MS mass calculated for [M+1]+ (C13HIoC13N30) required nz 330,0, 

LCMS found mlz 329.9/331.9; 

[03651 N-(3,5-dichloro-4-((5-cyclopropyl-6-oxo-1,6-dihvdropyridazin-3-vl)oxy)phenvl)-5

oxo-4,5-dihvdro-1,2,4-oxadiazole-3-carboxamide (25b). To a solution of 5-oxo-4,5-dihydro

,',4-oxadiazole-3-carboxylic acid (11.80 mg, 90.75 umo) in TI-IF (2 mL) was added one drop 

DMF, then (COCl)2 (11.52 mg, 90.75 umol, 7.94 uL, 1.5 eq) was added at 0°C, the mixture was 

stirred at 25°C for 1 hour, the solution was added to a mixture of 3,5-dichloro-4-((6-chloro-5

cyclopropylpyridazin-3-vl)oxy)aniline (25a) (20 mg, 60.50 umol) and TEA (18.37 mg, 181.50 

umol, 25.26 uL) in DCM (3 mL) at 25C, the resulting mixture was stirred at 25°C for 30 

minutes. The mixture was concentrated, the residue was purified by prep-TLC 

(dichloromethane: rnethanol= 10: 1) to give 25b. MS mass calculated for [M-]* 

(Ci61Hiol3N.4) required m z 442.0, LCMS found iz 442.0.  

[03661 N-(3,5-dichloro-4-((5-cyclopropyl-6-oxo-1,6-dihydropyridazin-3-yl)oxy)phienyl)-5

oxo-4,5-dihvdro-1,2,4-oxadiazole-3-carboxaide (Example 25). A mixtureof N-(3,5

dichloro-4-((6-cioro-5-cvclopropylpyridazin-3-yl)oxv)pienvl)-5-oxo-4,5-dihydro-1,2,4

oxadiazole-3-carboxamide (25b) (30 mg. 67.78 umol) and NaOAc (33.36 mg, 406.65 umol) in 

HOAc (3 mL) was heated to I10°C for 16 hours.The mixture was concentrated. -The residue 

waspurified by prep-HPLC (neutral) to give Example 25. MS mass calculated for [M+1]* 
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(CiH1Cl2N50) required mlz 424.2, LCMS found mnz 424.2; :H NMR (400 MHz, MeOD) 6 

7.92 (s, 21-1), 7.03 (s, 1-1), 2.28 - 2.18 (i, 1I), 123 - 1.14 (in, 2H) 1.04 - 0.94 (in , 2H),.  

Example 26: N-(3,5-dichloro-2-fluoro-4-((5-isopropyl-1-methyl-6-oxo-1,6

dihydropyridazin-3-yl)oxy)phenyl)-5-oxo-4,5-dihydro-1,2,4-oxadiazole-3-carboxamide 

O NCI NH2 C N CI NH 2  N- 0  THF ~N~N 2  Seect-F -%- -N 0~ TEA, -
- ----- + -C---AN

NaHCO-,-CH 3CNTHF ---- F H 25°C 0.5 h 
CI 20°C3h CI 

1e 26a 4e 

N'O 
O C 

Example 26 

[03671 6-(4-amino-2,6-dichloro-3-fluorophenoxy)-4-isopropyl-2-methylpyridazin-3(2H)

one (26a). To a suspension of 6-(4-amino-2,6-dichloro-phenoxy)-4-isopropyl-2-nethyl

pyridazin-3-one(le)(20g.60.94minmol)in CH3CN (200 mL) and THF (60 mL) undera 

nitrogen atmosphere was added NaHCO3 (15.36 g, 182.82 mmol). To the resulting solution was 

added Select F (21.59 g, 60.94 niol) by portion wise addition over 30 min. The mixture was 

s stirred at 20°C for 16 hours. The reaction mixture was partitioned between H20 200 mL and 

EtOAc 300 nL. The organic phase was separated, washed with brine (100 mL), dried over 

Na2S04, filtered and concentrated under reduced pressure to give a residue. The residue was 

purified by column chromatography (SiO2, petroleum ether /ethyl acetate=4/1 to 1/l; TLC) to 

give 26a. MS mass calculated for [M+i1](C-114C2FN302) required mlz 346.0, LCMS found 

nz 346.0; 2HNMR (400 MHz, CDC1) 6 7.02 (s, iH), 6.80 (d, J:= 8.8 Hz, 1H), 3.89 (br s, 2H), 

3.53 (s, 3H), 3.24 (quind, J = 6.8, 13.5 Hz, 1H), 1.26 (d, J = 6.8 Hz, 6H).  

[03681 N-(3,5-dichloro-2-fluoro-4-((5-isopropyl-1-methyl-6-oxo-1,6-dihydropyridazin-3

yl)oxy)phenyl)-5-oxo-4,5-dihydro-1,2,4-oxadiazole-3-carboxamide (Example 26). To a 

solution of 6-(4-amino-2,6-dichloro-3-fluoro-phenoxv)-4-isopropyl-2-metliyl-pyridazin-3-one 

(26a) (13 g, 37.55 miol) inTHF (130 ml) was added TEA (11.40 g, 112.66 mmol) and 5-oxo

41-1,2,4-oxadiazole-3-carbon chloride (4e) (8.37 g, 56.33 iniol). The mixture was stirred at 

20°C for 0.5 hours. LCMS showed a peak with the desired MS. The mixture was diluted with 

IM HCI to modified pH 6-7 and extracted with EtOAc300 mL (100 mL * 3). The combined 

organic layers were washed with brine 150 mL, dried over anhydrous Na2SO., filtered to give a 
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light yellow liquid The light yellow liquid was concentrated under reduced pressure to remove 

solvent and until the solid was dissolved out. The mixture was stirred at 20°C for 1 hour and 

filtered to give Example 26. MS mass calculated for [M+1](C1H4Cl2FN ) requiredmz 

458.0. LCMS found inz 458.0; 1H NMR (400 MHz, CD30D) 6 830 (d, J = 7.5 Hz, lH), 7.35 (s, 

1H), 3.51 (s, 3H), 3.24 - 312 (in, 1H), 1.28 (d, J = 6.8 Hz, 6H).  

Example 27: 3-(((3,5-dichloro-2-fluoro-4-((5-isopropyl-1-methyl-6-oxo-1,6

dihydropyridazi-3-yl)oxy)phenyl)anino)methyl)-1,2,4-oxadiazol-(411)-one 

N 

+N C3 N BH Bo-20, DMAP 

100°C,20 1hO, r FTHF, 2000, 20 min 
CI sealed tube 

C 
26a 27a 

Boc Boc NH 
NNN HHNN CI N OH DSC, TEA NH 0HHC.NaCAc NN .1N 

DMF, 80°C, 1 h O F THF, 60OC, 16h 

CI CI 

27b 27c 

0 

Boo HEHN4 HN 
o C A(O HCI/'Et(:Ac ON , 0 NNC I 

O ~F 200C, 1.5h N F 

-01 C 

27d Example 27 

[03691 2-((3,5-dichloro-2-fluoro-4-((5-isopropyl-I-methyl-6-oxo-1,6-dihydropyridazin-3

yl)oxy)pheiiyl)amino)acetonitrile (27a). To a solution of 6-(4-amino-2,6-dichloro-3

fluorophenoxy)-4-isopropyl-2-methylpyridazin-3(2H)-one (26a) (20 mg, 57.77 umol) in ACN (2 

mL) was added 2-bromoacetonitrile (52.26 mg, 435.72 umol, 29.03 uL), K2CO3 (24.09 mg.  

174.29 umol) and Na (26.12 mg, 174.29 umol). The mixture was stirred at 100°C for 20 hours.  

The suspension was filtered through a pad of Celite and the pad cake was washed with EtOAc (5 

mL*3). The combined filtrates were concentrated to dryness to give a residue. The residue was 

purifiedbypreparativeTLC(petroleum ether: ethyl acetate=:1) to give 27a. MSmass 

calculatedfor[M+1+(CisH 1 SCl2FN402)requiredninz 385.2, LCMSfoundimz 385.0; H1-NMR 
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(400 MHz, CDCl3) 6704 (s, 11-1) 6.81 (d, J = 8.16 Hz, 11) 4.38 - 4.50 (m, IH) 4.21 (d, J = 7.06 

Hz, 211) 3.54 (s, 311) 3.24 (dt, J:= 13.62, 6.75 Hz, 11) 1.26 - 1.28 (m, 6H).  

[0370] tert-butyl (cyanonethyl)(3,5-dichloro-2-fluoro-4-((5-isopropyl-1-methyl-6

oxo-1,6-dihvdropyridazin-3-yl)oxy)phenyl)carbamate (27b).'To a solution of 2-((,5

dichloro-2-flioro-4-((5-isopropyl-I-methyl-6-oxo-1,6-dihdropyridazin-3

yl)oxv)phenl)amino)acetonitrile (27a) (20 mg, 51.92 umol) in TI-IF (3 mL) was added DMAP 

(6.34 mg, 51.92 umol) and Boc2O (33.99 mg, 155.76 umol, 35.78 uL) at 20°C. The mixture was 

stirred at 200 C for 20 minutes. The mixture was concentrated in vacuum to give a residue. The 

residue was purified by prep-TLC (SiO 2 , petroleum ether: ethyl acetate = 2:1) to give 27b. MS 

mass calculated for IM+1 I(C21-123C2FN404) requiredinz 485.3, LCMS found mlz 485.2; 

'T1 NMR (400 MHz, CDCl3) 6743 (br s, I) 7.07 (s, 1H) 4.52 (br s, 2H) 3.52 (s. 3H) 3.26 (dtJ 

13.66, 6.92 Hz, 1H) 1.25 - 1.47 (ni 1511).  

[03711 (Z)-tert-butyl (2-amino-2-(hydroxvimino)ethyl)(3,5-dichloro-2-fluoro-4

((5-isopropyl--methyl-6-oxo-1,6-diliydropyridaziii-3-yl)oxy)phenyl)carbanate (27c). To a 

solution of tert-butyl (canomethl)(35-dichloro-2-fluoro-4-((5-isopropyl-1-methvl-6-oxo-1,6

dihydropyridazin-3-yl)oxy)phcnyl)carbamate (27b) (20 mg, 41.21 umol) in DMF (2 mL) was 

added NH2OH1C (22.91 mg, 329.67 umol) and NaOAc (27.04 mg, 329.67 umol) at 20C.  

The mixture was stirred at 80°C for 1 hour. The reaction mixture was concentrated under 

reduced pressure to remove DMF. The residue was partitioned between ethyl acetate 10 mL and 

120 5 mL twice. The combined organic phase was washed with brine (5 mL*3), dried with 

anhydrous Na2SO4, filtered and concentrated in vacuum. The residue was purified by prep-TLC 

(SiO2,petroleum ether: ethyl acetate= 1:1) to give 27c. MS mass calculated for [M1] 

(C21H26C2FN505) required mz 518.4, LCMS found m z 518.0.  

[0372] tert-butyl (3,5-dichloro-2-fluoro-4-((5-isopropyl-1-nethyl-6-oxo-1,6

dihydropyridazin-3-yl)oxy)phenyi)((5-oxo-4,5-dihvdro-1,2,4-oxadiazol-3

yl)methyl)carbamate (27d). To a solution of (Z)-tert-butyl (2-aiino-2

(hydroxyimino)ethyi)(3,5-dichloro-2-fluoro-4-((5-isopropyl-I-methyi-6-oxo-I,6-dihydrop

yridazin-3-)oxy)phenyl)carbamate (27c) (20 mg. 38.58 umol) inTHF (3 mL) was added DSC 

(12.85 mg, 50.16 umol) andTEA (7.81 mg, 77.17 unol, 10.74 uL). The mixture was stirred at 

60°C for 16 hours. The mixture was concentrated in vacuum to give a residue. The residue was 

purified by prep-TLC (SiO2, DCM: MeO-= 10:1, Pl: Ri= 0.3) to give 27d. MS mass 

calculated for [M+i]+ (C22H24C12FN506) required mnz 544.4, LCMS found m. z 544.0.  
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[03731 3-(((3,5-dichloro-2-fluoro-4-((5-isopropyl-1-methyl-6-oxo-1,6-dihydropvridazin-3

yl)oxy)pheiiyl)amino)methyl)-1,2,4-oxadiazol-5(41-)-one (Example 27). A solution of tert

butyl (3,5-dichiloro-2-fluoro-4-((5-isopropyl-1-methvl-6-oxo-1,6-dihvdropyridazin-3

yl)oxy)phenyl)((5-oxo-4,5-dihvdro-1,2,4-oxadiazol-3-yl)methyl)carbamate (27d) (8 mg, 14 70 

umol) in HICI/EtOAc (2 mL) was stirred at 20°C for 1.5 hours. The mixture was concentrated in 

vacuum to give a residue. The residue was purified by Prep-HPLC (column: Luna C18 100*30 

5u; mobile phase: Iwater (0.04%HC)-ACN]; B%: 30%-60%,12 min) to give Example 27. MS 

mass calculated for [M+1] (C1H16 Cl2FN504) required mnz 444.2 LCMS found z444.0; 'H 

NMR (400 MHz, CD30D) 6 7.27 (s, 1H) 6.91 (d, J = 8.33 Hz, 1H) 4.38 (s 21H) 3.49 (s, 3H) 3.13 

- 3.21 (in, IH) 1.26 (d, J = 7.02 Hz, 6I).  

Example28: N-(4-((5-(tert-butyl)-6-oxo-1,6-dihydropyridazin-3-yl)oxy)-3,5

dichlorophienyl)-5-oxo-4,5-dihydro-1,2,4-oxadiazole-3-carboxamide 

CI N 0 N . NI- 2  0 
'N Cui. K CO- H TEA, THF 

C HO C NIr C H 
DM5il; >N 2N I 25"C.5 hi 

28a 4e 

CI CI 

0 NaOAc 0 

CI N C AcOH, 120°C,16 h C 
H I /H H V1 

N-C 

28b Example 28 

[03741 4-((5-(tert-butyl)-6-chloropyridazin-3-vl)oxy)-3,5-dichloroaniline (28a). To a 

solution of 4-(tert-butyl)-3,6-dichloropyridazine (200 mg, 0.975 mmol) in DMSO (5 mL) was 

added 4-amino-2,6-dichlorophenol (173.61 mg, 0.975 mmol), K2CO3 (404.34 mg. 2.93 mmol) 

and CuI (111.44 ing, 0.585 nmol), the mixture was stirred at 90°C for 16 hours under N2 

atmosphere. The solvent was diluted with EtOAc (10 mL) and -20 (10 mL), extracted with EA 

(10 mL*2), the organic layer was washed with brine (20 mL*2), dried over with Na2SO4, the 

organic layer was dried over with Na2SO4, concentrated in vacuo to get crude. The crude was 

purified with Prep-TLC (petroleum ether : ethyl acetate=5:1) to give 28a. MS mass calculated 

for IM+1]+ (C1414Cl3N30) required iz 346.6, LCMS found m1z 346.6; -H NMR (400 MHz, 

CDCl) 6 1.51 (s, 9H), 6.67 (s. 2H), 7.24(s 1H).  

[03751 N-(4-((5-(tert-butyl)-6-chloropyridazin-3-yl)oxy)-3,5-dichlorophenyl)-5-oxo-4,5

dihvdro-1,2,4-oxadiazole-3-carboxanide (28b). To a mixture of 4-((5-(tert-butl)-6

chloropyridazin-3-y)ox)-3,5-dichloroaniline (28a) (100 mg, 288.48 mmol) in THF (2 mL), 
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was added TEA (87.58 mg. 865.45 umol), 5-oxo-4,5-dihydro-1,2,4-oxadiazole-3-carbonyl 

chloride (4e) (64.26 rg, 432.73 umol) in DCM (2 mL) was added under N2 atmosphere. The 

mixture was stirred at 20°C under N2 for 0.5 hours. The mixture was poured into H20 (10 mL) 

and the resulting mixture was extracted with EtOAc (10 mL*3), the organic layer was washed 

with brine (20 mL*2), dried over with Na2SO4, filtrated, concentrated in vacuo to get crude 28c.  

The crude product was used for the next step without futher purification. MS mass calculated for 

IM-1] (C17H14Cl3NO4) required mz 458.1, LCMS found mz458.1.  

[03761 N-(4-((5-(tert-butyl)-6-oxo-1,6-dihydropyridazin-3-yI)oxy)-3,5-dichlorophenyl)-5

oxo-4,5-dihydro-1,2,4-oxadiazole-3-carboxamide (Example 28). To a mixture of N-(4-((5

(tert-butyl)-6-chloropyridazin-3-yl)oxy)-3,5-dichlorophenvl)-5-oxo-4,5-dihvdro-1,2,4

oxadiazole-3-cboxamiode (14i0 ng, 305.2 ummol) in HOAc (10 mL), was added NaOAc 

(125.19 mg, 1.53 mmol). Then the mixture was stirredat 120°C for 16 hours. The solvent was 

removed in vacuo to get crude. The crude was purified with prep-HPLC (CH3CN inH20, 

40%).To get Example 28 (9.9 mg, 7.4% yield). MS mass calculated for IM-1] 

(C17HiClN55) required nz 440.2, LCMS found rnz 440.2; 'H NMR (400 MHz, CD30D) 6 

1.44 (s, 9H), 7.32 (s, lH), 7.92 (s, 21).  

Example 29 (P1 and P2): N-(3,5-dichoro-4-((5-(-hydroxyethy)-6-oxo-1,6

dihydropyridazin-3-yl)oxv)phenyl)-5-oxo-4,5-dihydro-1,2,4-oxadiazole-3-carboxamide 
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Example 29 Example 29-P1 Example 29-P2 

[03771 1-(3,6-dichloropyridazi-4-yl)ethanol (29a).To a solution of 3,6-dichioro-1 2,4,5

tetrazine (500 mg, 3.31 mmol) in Tol. (3 mL) was added but-3-yn-2-oI (278,59 mg, 3.97 mmol).  

The mixture was stirred at 110°C for 16 hours under sealed tube. The reaction mixture was 

concentrated under reduced pressure to give a residue. The residue was purified by prep-TLC 

(SiO2, petroleum ether: ethyl acetate= 1:1,TLC) to give 29a. T1 NMR (400 MHz CDC3) 

7.82 (d, J:: 1.0 Hz, 11-1), 5.14 (dq, J:= 4.2, 6.3 Hz, 11-1), 2.38 (d, J:: 3.4 Hz, 1-), 1.56 (d, J= 6.4 

Hz, 3H).  

[03781 3,6-dichloro-4-(I-((tetrahydro-2H-pyran-2-yl)oxv)etliyl)pyridazine (29b). To a 

solution of 1-(3,6-dichloropyridazin-4-yl)ethanoI (29a) (300 ng, 1.55 mnol) and DHP (653,68 

ug. 7.77 mmol, 710.52 uL) in DCM (10 mL) was added TsOHI (13.38 ng, 77.71 umol). The 

mixture was stirred at 20°C for 1 hour. The reaction mixture was concentrated under reduced 

pressure to give a residue. The residue was purified by prep-TLC (SiO2, petroleum ether /ethyl 

acetate=5:1, according TLC) to give 29b. III NMR (400 MHz, CDCI) 7.77 (s, 1H), 7.63 (s, 

1H), 5.10 (q, J:= 6.5 Hz, 1H), 4.98 (q, J:= 6.6 Hz, 11-1) 4.81 (br d, J:= 4.6 Hz, 11-1). 4.47 (br s, 
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11), 3.99 - 3.90 (n. 11), 3.67 - 3.53 (m, 21H), 3.47 - 3.40 (m, 11-1), 195 - 1.55 (m, 121), 153 (d, 

J= 6.4 Hz, 31-1), 1.46 (d, J= 6.4 Hz, 3H1).  

[0379] 3,5-dichloro-4-((6-chloro-5-(i-((tetrahydro-2H-pyran-2-yl)oxy)ethyl)pyridazin-3

yl)oxy)aniine (29c). To a solution of 4-amino-2,6-dichloro-phenol (167.00mg,938.13unol) 

and 3,6-dichloro-4-(1-((tetrahydro-2H-pyran- 2 -vl)oxy)ethyl)pyidazine (29b) (200 mg, 721.64 

umol) in DMSO (5 mL) was added K2C03 (299.21 mg,.2.16 mmol) and Cul (82.46 mg, 432.98 

umol) was degassed and purged with N2 for 3 times, and then the mixture was stirred at 90°C for 

2 hours under N2 atmosphere. LCMS detected one main peak with desired MS. Thereaction 

mixture was diluted with 1120 5 mL and extracted with ethylacetate 30 nL (10 mL * 3). The 

combined organic layers were washed with brine 10 mL, dried over anhydrous Na2S04 filtered 

and concentrated under reduced pressure to give a residue. The residue was purified by prep

TLC (Si02, petroleum ether: ethyl acetate = 1:1, TC) to give 29c. 1 NMR (400 MHz, 

CDC) 6 7.55 (s, 111), 7.37 (s, 11-1), 6.68 (s, 4H). 5.10 (q, J= 6.6 Iz, 1i), 5.00 (q, J= 6.4 Hz, 

11), 4.90 - 4.85 (m., IH), 4.52 (t, J:= 3.6 Hz, IH), 3.96 (ddd, J= 3.8, 7.5, 11.2 Hz, 1H), 3.81 (br 

d, J = 2.4 Hz, 4H), 3.65 (ddd, J = 3.2, 8.0, 11.3 Hz, 1H), 3.61 - 3.54 (i,1H), 3.47 - 3.40 (m.  

11), 1.96 - 1.60 (n. 121), 1.55 (d, J = 6.5 Hz, 31), 1.49 (d, J = 6.4 Hz, 311).  

[03801 N-(3,5-dichloro-4-((6-chloro-5-(1-((tetrahydro-2H-pyraii-2-yl)oxy)ethyl)pyridaziii

3-yl)oxy)phenyl)-5-oxo-4,5-dihydro-1,2,4-oxadiazole-3-carboxamide (29d).To a solution of 

3,5-dichloro-4-((6-chloro-5-1-((tetraiydro-2H-pyran-2-yi)oxy)ethyl)pyridazin-3-l)oxv)aniline 

(29c) (250 ing, 597.08 umol) in DCM (5 mL) was added TEA (181.26 mg. 1.79 imol, 249.32 

uL) and 5-oxo-4H-1,2,4-oxadiazole-3-carbonyl chloride (4e) (133.00 mg, 895.63 umol). The 

mixture was stirred at 25°C for 0.5 hours. The reaction mixture was concentrated under reduced 

pressure to give a residue. The residue was purified by prep-TLC (SiO 2 , DCM: MeOH = 10:1, 

according TLC) to give 29d. MS mass calculated for [M 1] (C 2 01-1iC13N506) required m z 

530.0. LCMS found inz 529.9.  

[03811 1-(6-(2,6-dichloro-4-(5-oxo-4,5-dihydro-1,2,4-oxadiazole-3

carboxanido)phenoxy)-3-oxo-2,3-dihydropyridazin-4-yl)ethyl acetate (29e). To a solution 

of N-(3,5-dichloro-4-((6-chloro-5-(1-((tetrahvdro-2H-pyran-2-vl)oxv)ethvl)pyridazin-3

yl)oxv)phenyl)-5-oxo-4,5-dihydro-1,2,4-oxadiazole-3-carboxamide (29d) (60 mg. 90.44 umol) 

in AcOHl (3 mL) was added NaOAc (37.09 mg, 452.19 umol). The mixture was stirred at 120°C 

for 16 hours. The reaction mixture was concentrated under reduced pressure to remove AcO1 

and then to give 29e was used into the next step without further purification. MS mass calculated 

for [M+I](C17H13Cl2N507)requiredn z 470.0, LCMSfound mz470.0.  
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[03821 N-(3,5-dichloro-4-((5-(i-hydroxyethyl)-6-oxo-1,6-dihydropyridazin-3

yl)oxy)pheiiyl)-5-oxo-4,5-dihydro-1,2,4-oxadiazole-3-carboxamide (Example 29). To a 

solution of 1-(6-(2,6-dichloro-4-(5-oxo-4,5-dihvdro-1,2,4-oxacliazole-3-carboxanido)phenoxv)

3-oxo-2,3-dihdropyiidazin-4-yl)thv acetate (29 e) (105 mg, 22330 umol) in MeOH (3 mL) 

and 120 (0.5 mL) was added LiOH.H20 (18.74 mg, 446.60 urnol).The mixture was stirred at 

25°C for 1 hour. LCMS detected the desired MS. The reaction mixture was concentrated under 

reduced pressure to remove MeOH. The residue was diluted with 6 M HCI to modified pH= 6

8 and extracted with EtOAc (5 ml * 4), driedover anhydrous Na2S04, filtered and concentrated 

under reduced pressure to give a residue, The residue was purified by prep-HPLC (column: 

Luna C18 100*30 5u; mobile phase: [water (10mMNH4IHCO3)-ACN] B%: 1%-40%, 12min) 

to give Example 29 MS mass calculated for [M+]( C5H1 C12N506) required m z428.0, 

LCMS found mZ 428.0; 11 NMR (400 Mf-z, DMSO-ds) 12.28 (s, 1H), 11.31 (s, 11), 7.99 (s, 

21-1), 7.40 (d, J= 1.1 Hz, 1H), 5.49 (br s, 1H), 4.70 (q, J= 6.1 Hz, 11-1), 1.33 (d, J= 6.4 -z, 31).  

[03831 (R)-N-(3,5-dichloro-4-((5-(-hydroxethyl)-6-oxo-1,6-dihydropyridazin-3

yl)oxy)phenyl)-5-oxo-4,5-dihvdro-1,2,4-oxadiazole-3-carboxamide (Example 29-P1) and 

(S)-N-(3,5-dichloro-4-((5-(1-hydroxyethyl)-6-oxo-1,6-dihydropyridazin-3-yl)oxy)phenyl)-5

oxo-4,5-dihvdro-1,2,4-oxadiazole-3-carboxamide (Example 29-P2). The N-(3,5-dichloro-4

((5-(1-hydroxvethyl)-6-oxo-1,6-dihydropyridazin-3-yl)oxy)phenyl)-5-oxo-4,5-dihvdro-12,4

oxadiazole-3-carboxamide (Example 29) was checked and purified by Chiral SFC (column: 

DAICEL CHIRALPAK AD (250mm*30mm, l0um); mobile phase: 10.1%N-131-120 MeOH]; 

B%: 040%40%, 10m) to give Example 29-PI and Example 29-P2.  

[03841 Example 29-PI: MS mass calculated for [M+I]( CiHr Cl2N5)required I 428.0, 

LCMSfoind mz 428.0;'H NMR(400MHzDMSO-d) 12.26(s, 1H), 10.71 (brs, 1H),8.06 

(s, 21), 7.39 (d, J:= 1.3 Hz, 1H), 5.49 (br d, J:= 4.4 -z, 11-1), 4.74 - 4.66 (m, I1H), 1.33 (d, J= 6.6 

Hz, 3H).  

[03851 Example 29-P2: MS mass calculated for [M+1]+( CI5HI1Cl2N506) required n 

428.0, LCMS found nz 427.9;, I NMR (400 MHz, DMSO-d6) 6 12.26 (s, 1), 10.74 (br s, 

1H), 8.05 (s, 2H), 7.39 (d, J= 1.3 Hz, iH), 5.49 (br d, J= 4.4 Hz, 1H), 4.75 - 4.66 (m, 1H), 1.33 

(d, J= 6.4 Hz, 3H).  

Example 30: N-(4-((5-isopropyl-6-oxo-1,6-dihydropyridazin-3-yl)methyl)-3,5

dimethylphenyl)-5-oxo-4,5-dihydro-1,2,4-oxadiazole-3-carboxamide 
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Example 30 

[0386] 5-bromo-2-(bromom ethyl)-1,3-dim ethylbenzene (30a).To a solution of (4-brono

2.6-dimethylphenyl)methanol inDCM (30 mL) was added PPh3 (1.83 g, 6.97 mmol). Then the 

mixture was cooled to 0-5°C. Then CBr4 (2.31 g, 6.97 mmol) was added in the mixture by 

portions.Then the mixture was stirred at 15°Cfor 0.5 hours under N. Themixture as 

concentrated in vacuum to give a residue. The residue was purified by column chromatography 

(SiO2, petroleum ether /ethyl acetate = 1/0 to 10:1,TLC) to give 30a. 1H NMR (400 MHz, 

CDCl3) 6 7.21 (s, 21-) 4.50 (s, 21-1) 2.39 (s, 611).  

[0387] 2-(4-bromo-2,6-dimethylphenyl)acetoitrile (30b). To a solution of 5-bromo-2

(bromnomethy)-1,-dimethylbenzene (30a) (126 g, 4.53 nmol) in DMF (30 mL) was added 

NaCN (244.35 mg, 4.99 mmol) at 15°C. Then the mixture was stirred at 15°C for 16 hours.  

The mixture was partitioned between Ethyl acetate (50 mL) and NHI4C aqueous solution (20 

mL) twice. The combined organic phase was washedxwith brine (20 mL*3), dried with 

anhydrous Na2SO4, filteredand concentrated in vacuum to give a residue. The residue was 
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purified by column chromatography (SiO 2, petroleum ether : ethyl acetate = 10: 1 to 3: 1, TLC) 

to give 30b. 1H1NMR (400 MHz, CD3OD) 6 7.28 (s,21) 3.79 (s, 21-1)2.38 (s, 611).  

[0388] 2-(4-bromo-2,6-dinethylphenyl)-2-(6-chloro-5-isopropylpyridazin-3

yl)acetonitrile (30c). To a solution of 2-(4-bromo-2,6-dimethviphenyl)acetonitrile (30b) (800 

mg, 3.57 mmol) and 3,6-dichloro-4-isopropylpyridazine (la) (682.05 mg, 3.57 mmol) in THF 

(i0 mL) was was added t-BuOK (I M, 7.14 mL, 2 eq) dropwise at 60°C, the resulting mixture 

was heated to 60°C for I hour. The mixture was diluted with water (20 mL) and extracted with 

ethyl acetate (50 mL, 2x).'The combined organic phase were washed with brine (10 nL*3), 

dried with anhydrous Na2SO4, filtered and concentrated. The residue was purified by column 

chromatography (SiO, petroleum ether: ethyl acetate = 10: 1 to 3: 1, TLC) to give 30c. MS 

mass calculated for [M+I] '(C17H17BrCiN3) required inz 378.0, LCMS found mz 378.2; 'H 

NMR (400 MHz, CD30D) 6 7.34 (s, 3H) 7.21 (s. 11) 6.28 (s, 1H) 3.01 (dt, J = 13.54, 6.74 Hz, 

11-1)2.89 (dt, J= 13.72, 6.89 Hz, 11-1)2.27 (s, 61-) 1.27 - 1.30 (m, 6H).  

[03891 6-(4-bromo-2,6-dinethylbenzyl)-4-isopropylpyridazin-3(2H)-one (30d). A solution 

of 2-(4-bromo-2,6-dimethylphenyl)-2-(6-chloro-5-isopropylpyridazin-3-yl)acetonitriie (30c) (1 

g, 2.78 mmol) in AcOH (10 mL), H20 (10 mL) and HCI (40 mL) was heated to 120°C for 48 

hours. LCMS showed the starting material was consumed and desired MS was detected. The 

mixture was adjusted to pH~-7 with 3M NaOH at 15°C, the solid was filteredand dried to give 

30d. The product was used directly for the next step without further purification. MS mass 

calculated for [M+1 lI(C1-19BrN20) required miz 335.1, LCMS found miz 335.2; IH NMR 

(400 MHz, DMSO) 6 12.56 (s, 1H) 7.24 (s, 2H) 7.11 (s, IH) 3.90 (s, 2H) 2.97 (quin, J:= 6.82 

Hz, 1H) 2.21 (s. 6H) 1.11 (d, J = 6.85 Hz, 6H).  

[03901 6-(4-((diphenylnethylene)amino)-2,6-dimethylbenzvl)-4-isopropylpyridazin

3(2H)-one (30e). To a solution of 6-(4-bromo-2,6-dimethylbenzyl)-4-isopropylpyridazin

3(2H)-one (30d) (100 mg, 298.30 umol) and benzophenone imine (54.06 mg, 298.30 umol, 

50.06 uL) in dioxane (5 mL) was added t-BuONa (43.00 mg, 447.44 umol), Pd2(dba)3 (27.32 

mg, 29.83 unol) and Xantphos (17.26 mg, 29.83 umol). The mixture was degassed and purged 

with N2 for times and stirred at 80°C for 16 hours. The mixture was partitioned between DCM 

(20 ml) and sat. aq. NH4 Ci solution (10 mL) and extracted with DCM a second time. The 

combined organic layers was washed with brine (10 mL*3), dried with anhydrous Na2SO, 

filtered andconcentratedin vacuum togive30e. MS mass calculated for [M--1] (C29129N30) 

required mnz 436.2. LCMS found mz 436.4. The residue was used directly for the next step 

without further purification.  
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[03911 6-(4-amino-2,6-dimethylbenzyl)-4-isopropylpyridazin-3(21-1)-one (30f). A solution 

of 6-(4-((diphenylmethyiene)amino)-2,6-dimethyibenzvl)-4-isopropylpyridazin-3(2H)-one (30e) 

(100 mg, 229.59 umol) in HCi/EtOAc (5 mL) was stirred at 15°C for 16 hr. LCMS showed 

desired MS was detected. The mixture was diluted with water 5 mL and added saturated 

aqueous ofNalCO3to modifiedpH = 9~10. The suspension wasextractedwitiEtOAc(15 

mL*3), the combined organic layers were dried over anhydrous Na2SO4, filtered and 

concentrated under reduced pressure to give a residue. The residue was purified by prep-TLC 

(Si0 2 , petroleum ether : ethyl acetate) to give 30f. MS mass calculated for [M+]* (C1H21N30) 

required in z272.2, LCMS found in 272.3; 1I NMR (400 MI-Iz, CD3OD) 6 6.89 (s, 1H) 648 

(s, 21-1) 3.89 (s, 2I) 3.04 (dt, J = 13.69, 6.72 Hz, II) 2.18 (s, 51-1) 1.11 (d, J 6.97 Iz, 6H).  

[0392] N-(4-((5-isopropyl-6-oxo-1,6-dihydropyridazin-3-yl)methyl)-3,5-dimethylphenyl)

5-oxo-4,-dihydro-1,2,4-oxadiazole-3-carboxamide (Example 30). To a mixture of 6-(4

amino-2,6-dimethylbenzyl)-4-isopropylpyridazin-3(2HI)-one (30f) (10 mg, 36.85 umol) in THF 

(1 mL) was added TEA (14.92 mg, 147.41 umol, 20.52 uL) and 5-oxo-4H-L,2,4-oxadiazole-3

carbonyl chloride (4e) (10.95 mg, 73.70 umol) at 15°C. The mixture was stirred at 15°C for 0.5 

hours. The mixture was concentrated in vacuum to give a residue. The residue was purified by 

Prep-HPLC (column: Nano-micro Kromasil C18 100*30mm 5um; mobile phase: [water 

(0.225%FA)-ACN]; B%: 30%,50%,12min) to give Example 30. MS mass calculated for 

[M+1]+ (C19H21N5O1) required in 384.2, LCMS found mlz384.2; 'H NMR (400 MHz, 

CD30D) 6 7.41 (s, 21-1) 7.02 (s, 11-) 4.86 (s, 191-1) 4.02 (s, 21-1) 3.07 (dt, J:= 13.72, 6.771 lz, 11-1) 

2.30 (s, 6H) 1.15 (d, J:= 6.85 Hz, 6H).  

Example 31: N-(4-((5-(bicyclo11.1Ipentan-1-yl)-6-oxo-1,6-dihydropyridazin-3-yl)oxy)-3,5

dichlorophenyl)-5-oxo-4,5-dihydro-1,2,4-oxadiazole-3-carboxamide 
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Example 31 

[03931 4-(bicyclo[1.1.1Ipentan-1-y)-3,6-dichloropyridazine(31a). Toamixtureof3,6

dichloropyndazine(17()ng, 1.14mmol) andbicyclo[1.1.1]pentane-1-carboxylic acid (134.35 

mig, 1.20 mmol) in H20 (5 mL) was added AgNO3 (193.84 mg, 1.14 mmol) and ammonium 

persulphate(286.44mg, 1.26 nmol) and H2S4 (335.75 mg,3.42 imol, 182.48-uLinH20(2.5 

mL)inoneportion at60°C underN2. The mixture was stirred at 70°C for 20 minutes. After 

cooling the mixture was extracted with ethyl acetate (5 mL*2), the organic phases were washed 

with NaHCO3 (2 mL), brine (5 mL), then dried over NaSO4, filtered and concentrated. The 

residue was purified by column chromatography (Si0 2 , petroleum ether: ethyl acetate= 5: 1) to 

give 31a. 1H NMR (400 MHz, CD D) 6 7.62 (s, 1-1), 2.66 (s 1I), 2.34 (s, 61-1).  

[0394] 4-((5-(bicyclo[1.1.1]pentan-1-yI)-6-chloropyridazin-3-yl)oxy)-3,5-dichloroaniline 

(31b).4-(bicyclo[1.1.1Ipentan-1-yl)-3,6-dichloropyridazine (31a)(150mg,697.42umol) and 4

amino-2,6-dichiorophenol (124.15 mg, 697.42 umo) in DMSO (9 mL) was added K2CO3 

(385.55 mg, 2.79 mmol) and CuI (79.69 mg, 418.45 umol) in one portion at 25°C under N2. The 

mixture was stirredat 90°C for 16 hours. The residue was partitioned between ethyl acetate (20 

mL) and H20 (5 mL*2). The combinedorganic phase was washed with brine (5 mL*3), dried 

with anhydrous Na2SO4, filtered and concentrated in vacuum. The solid was purified by prep

TLC (petroleum ether: ethyl acetate= 3: 1) to give 31b. MS mass calculated for IM+1-1]

(Ci5H2CbN30) required mz 356.0, LCMS found mz 355.9.  

[03951 N-(4-((5-(bicyclo[1.1.1]pentan-1-vl)-6-chloropyridazin-3-yl)oxv)-3,5

diclilorophenyl-)-5-oxo-4,5-dihydro-1,2,4-oxadiazole-3-carboxamide (31c). To a mixture of 
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4-((5-(bicyclo[1. 1.1pentan-I-yl)-6-chloropyridazin-3-yl)oxy)-3,5-dichloroaniline (31b) (30 mg, 

84.12 umol) in DCM (5 mL) was added TEA (25.54 mg, 252.36 unol, 35.13 uL) and 5-oxo-4,5

dihydro-1,2,4-oxadiazole-3-carbonyl chloride (4e) (18.74 mg, 126.18 umol) in one portion at 

0°C under N2, and the reaction was stirred at 0°C for 30 minutes. The residue was diluted with 

water (5 mL) and extracted with DCM (10 nL, 2x). The combined organic layers were washed 

with brine (5mL*3), dried with anhydrous Na2SO4, filtered and concentrated in vacuum. The 

solid was purified by prep-TLC (petroleum ether : ethyl acetate = 1:1) to give 31c.  

[03961 N-(4-((5-(bicylo[1.Lipentan-1-y)-6-oxo-1,6-dihydropyridazin-3-yl)oxy)-3,5

dichlorophenyl)-5-oxo-4,-dihydro-1,2,4-oxadiazole-3-carboxamide (Example 31). To a 

mixture of N-(4-((5-(bicyclo[1.1.1]pentan-I-vl)-6-chloropridazin-3-vl)oxy)-3,5-.  

dichlorophenyi-)-5-oxo-4,5-dihydro-1,2,4-oxadiazoie-3-carboxamide (31c) (18 mg, 38.41 umol) 

in AcOHl (3 mL) was added NaOAc (15,75 mg, 192.03 umol) in one portion. Then the mixture 

was stirred at 120°C under N2 for 16 hours. The mixture was concentrated. The residue was 

purifiedby prep-HPLC (column: Phenomenex Luna C18 100*30mm*5um; mobile phase: 

[water (0.225%FA)-ACN] B%:45%-75%,10min)togive Example31 MS mass calculated 

for [M+i]+ (Ci-113C2N505) required mZ 450.0, LCMS found/ 450.0;, IHNMR (400 MHz, 

CD30D) c 7.91 (s, 2H). 7.19 (s, 1H),2.60 (s, 1H), 2.25 (s, 61-).  

Example 32: N-(3,5-dichloro-4-((5-(-hydroxypropyl)-6-oxo-1,6-dihydropyridazin-3

yl)oxy)phenyl)-5-oxo-4,5-dihydro-1,2,4-oxadiazole-3-carboxamide 
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Example 32 

[0397] 1-(3,6-dichloropyridazin-4-yl)propan-1-ol (32a). To a solution of 3,6-dichloro

1,2,.45-tetrazine (1 g, 6.62 mmol) inTol. (10 mL) was added pent-I-yn-3-ol (1.11 g, 13.25 

mmol, 1.14 mL) at 20°C. The mixture was stirred at 110°C for 16 hours under sealed tube.  

LCMS showed desired MS. The reaction mixture was concentrated under reduced pressure to 

givearesidue. The residue was purified by prep-TLC (SiO2, petroleum ether: ethyl acetate= 

1:1)togive32a. MS mass calculated for [M+1]+ (CHgC12N20) required nz 207.1, LCMS 

found mn 207.0;1H NMR (400 MHz, CDC) 67.79 (s, 11) 4.94 (dt, J = 7.73, 3.77 Hz, IH) 2.72 

(d, J= 4.03 Hz, 11-1) 1.94 (dqd, J= 14.52, 7.39, 7.39, 7.39,3.55 HIz, 1H) 1.60 - 1.72 (i, 11-1) 1.06 

(t, J = 7.34 Hz, 3H).  

[03981 3,6-dichloro-4-(1-((tetrahvdro-2H-pyran-2-yI)oxy)propyl)pyridazine (32b).To a 

solution of 1-(3,6-dichloropyridazin-4-yl)propan-1-ol (32a) (140 mg, 676.14 umol) and DHP 

(284.37 mg, 3.38 mmol, 309.10 uL) in DCM (5 mL) was addedTsOH (5.82 mg. 33.81 umol).  

The mixture was stirred at 20°C for 1 hour. LCMS showed desired MS. The reaction mixture 
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was concentrated under reduced pressure to give a residue. The residue was purified by prep

TLC (SiO2, petroleum ether /ethyl acetate=2:1, TLC) to give 32b. NIS mass calculated for 

[M+1]+(C12Hi6C2N202) required miz 291.2, LCMS found mz291.1; 1H NMR (400 MHz, 

CDC3) 6 7.71 (s, IH) 756 (s. IH) 4.95 - 5.00 (i, 1H) 4.78 (dd, J = 7.06, 3.97 Hz, iH) 4.69 (dd, 

J= 5.40, 2.09 Hz, 1H) 4.40 (t, J = 3.42 Hz, 11H) 385 - 4.03 (in, 2-) 3.54 - 3.55 (in, 1H) 3.45 

3.62 (in, 21-1) 3.33 - 3.41 (in, 1H) 2.04 -2.10 (n, 1H) 1.47 - 1.94 (m, 241-) 1.05 (t, J:= 7.39 Hz, 

3H) 0.95 (t, J= 7.39 Hz, 3H).  

[03991 3,5-dichloro-4-((6-chloro-5-(1-((tetrahvdro-2H-pyran-2-yl)oxy)propyl)pyridazin

3-yi)oxy)aniline (32c). To a solution of 3,6-dichloro-4-(-((tetrahydro-2H-pyran-2

yl)oxy)propy)pyridazine (32b) (130 mg, 446.47 umol) and 4-amino-2,6-dichlorophenol (79.48 

mg, 446.47 uiol) in DMSO (5 mL) was added K2C03 (246.83 mg. 1 79 mmol) and Cu (51.02 

ng, 267.88 umol) was degassed and purged with N2 for 3 times, and then the mixture was 

stirred at 90°C for 16 hours under N2 atmosphere. LCMS showed desired MS. The mixture was 

diluted in EtOAc (5 mL) and filtrated, and the filtration was partitioned between Ethyl acetate (5 

mL)andH203mL. The organic phase was separated, and the aqueous phase was extracted 

with EtOAc (5 mL). The combined organic phase was washed with brine (10 nL*2), dried with 

anhydrous Na2SO4, filtered and concentrated in vacuum. The residue was purified by Prep-TLC 

(petroleum ether: ethvl acetate:=2:1) to give 32c. MS mass calculated for [M+1]* 

(CisH2C3N303) required m/ 4327, LCMS found mnz 432.i;1 H NMR (400 MHz, CDCl3) 6 

7.48 (s, 1H) 7.29 (s, i1) 6.68 (s, 2H) 4.97 (dd, J = 7.46, 3.79 Hz, 1-) 4.76 - 4.83 (in, 11-1) 4.46 

(t, J= 3.30 Hz, IH) 3.93 - 4.02 (m iH) 3.80 (br s, 2H) 3.54 - 3.62 (mI, 1H) 3.33 - 3.41 (i, IH) 

1.85 - 1.99 (m, 2H) 1.66 - 1.83 (n, 4H) 1.06 (t, J = 7.34 Hz, 2H) 0.96 (t, J = 7.34 Hz, 2H).  

[04001 N-(3,5-dichloro-4-((6-chloro-5-(1-((tetrahydro-2H-pyran-2

yl)oxy)propyl)pyridazin-3-yl)oxy)pheiiyl)-5-oxo-4,5-dihydro-1,2,4-oxadiazole-3

carboxamide (32d). To a solution of 3,5-dichloro-4-((6-chloro-5-(1-((tetrahdro-2H-pyran-2

yl)oxy)propyl)pyridazin-3-yl)oxy)aniine (32c) (110 mg, 254.20 umol) in DCM (5 mL) was 

added TEA (77.17 mg, 762.60 umol, 106.15 uL) and 5-oxo-4H-1,2,4-oxadiazole-3-carbonvI 

chloride (56.63 ing, 381.30 umol). The mixture was stirredat 20°C for 0.5 hours. LCMS 

showed desired MS. The reaction mixture was concentrated under reduced pressure to give a 

residue. The residue was purified by prep-TLC (SiO 2, petroleum ether: ethyl acetate = 1:1) to 

give32d. NIS mass calculated for [M+1]+ (C21H20Cl3N5O) requiredin/z544.8, LCMS found 

m z544.6; 1H NMR (400 MHz, CD30D) 6 7.97 (s, 2H) 7.64 (s, iH) 4.83 (dd, J:= 8.05, 3.20 Hz, 

IH) 3.92 (s. IH) 1.87 - 197 (in, 2H) 159 - 1.69 (i, 1H) 1.06 (t, J = 7.28 Hz. 3H).  
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[04011 1-(6-(2,6-dichloro-4-(5-oxo-4,5-dihydro-1,2,4-oxadiazole-3

carboxamido)pheiioxy)-3-oxo-2,3-dihydropyridazin-4-yl)propyl acetate (32e). To a solution 

of N-(3,5-dichloro-4-((6-chloro-5-(1-((tetrahvdro-2H-pyran-2-vl)oxy)propyl) pyridazin-3

yi)oxy)phenyl)-5-oxo-4,5-dihydro-1,2,4-oxadiazole-3-carboxamnide (32d) (130 mg, 238.63 

umol, 1 eq) in HOAc (5 mL) was added NaOAc (97.88 mg, 1.19 mmol). The mixture was 

stirred at 120°C for 16 hours. The reaction mixture was concentrated under reduced pressure to 

removeAcOHtoive32e. MS mass calculated for [M-+11 (Ci8H15Cl2N50) recquiredlnz 

484.2, LCMS found nz 484.1. The crude product was used into the next step without further 

purification.  

[04021 N-(3,5-dichloro-4-((5-(1-Iiydroxypropyl)-6-oxo-1,6-dihydropyridazin-3

yl)oxy)phenyl)-5-oxo-4,5-dihydro-1,2,4-oxadiazole-3-carboxaide (Example 32).To a 

solution of 146-(2, 6-dichloro-4-(5-oxo-4,5-dihydro-1,2,4-oxadiazole-3-carboxamido) 

phenoxy)-3-oxo-2,3-dihvdropyridazi-4-l)propyl acetate (32e) (115 mg, 237.48 umol) in 

MeOH (3 mL) and H20 (0.5 mL) was added LiOH.H2 (1 M, 474.97 uL). The mixture was 

stirred at 25°C for 1 hour. The reaction mixture was concentrated under reduced pressure to 

remove AcOH. The residue was diluted with water 5 mL. The suspension was extracted with 

EtOAc (30 mL*3), the combined organic layers were dried over anhydrous Na2SO4, filtered and 

concentrated under reduced pressure to give a residue. The residue was purified by Prep-HPLC 

(column: Phenomenex Luna C18 100*30mn*5um; mobile phase: [water (0.225%FA)-ACN]; 

B%: 30%-60%,10min) to give Example 32. MS mass calculated for [M+1]+ (CH3Cl2NO6) 

required m z 442.2, LCMS found m z 442.0; 'H NMR (400 MHz, CD3OD) 6 7.92 (s, 2H) 7.47 

(s. IH) 4.85 (s, 29H) 4.74 (br d, J= 4.77 Hz, 1H) 1.88 - 2.02 (in, IH) 1.51 - 1.64 (in, 1H) 102 (t, 

J= 740 Hz, 31H).  

Example 32 PI and P2: N-(3,5-dichloro-4-((5-(-hydroxpropyl)-6-oxo-1,6

dihydropyridazin-3-yl)oxy)phenyl)-5-oxo-4,5-dihydro-1,2,4-oxadiazole-3-carboxamide 
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Example 32-P1 Example 32-P2 

[04031 N-(3,5-dichloro-4-((6-chloro-5-(I-iydroxvpropyl)pyridazin-3-yl)oxy)phenyl)-5

oxo-4,5-dihvdro-1,2,4-oxadiazole-3-carboxamide (32f). A solution of N-(3,5-dichloro-4-((6

chloro-5-(1-((tetrahydro-21-1-pyran-2-yi)oxy)propyl)pyridazin-3-yi)oxy)phenyl)-5-oxo-4,5

dlihydro-1,2,4-oxadiazole-3-carboxamide (32d) (160 mg, 293.70 umol) in TFA (1 mL) and 

DCM (3 mL) was stirred at 20C for 2 hours. The reaction mixture was concentrated under 

reduced pressureto give aresidue. The residue was purified by Prep-HPLC(column: 

Phenomenex Luna CI8 100*3Omm*5um; mobile phase: Iwater (0.2%FA)-ACNI]; B%: 35%

65%,10min)to give32f. MS mass calculated for [M+1]' (CHC13N505) required m z 460.0, 

LCMS found mZ 460 1.  

[04041 SFCseparation.N-(3,5-dichloro-4-((6-chloro-5-(I-hydroxypropyi)pyridazin-3

yl)oxv)phenvl)-5-oxo-45-dihdro-1,2,4-oxadiazole-3-carboxamide (32f) (95 mg, 206.23 umol) 

was separated by SFC (column: DAICEL CHIRALCEL OJ (250mm*30mm,Oum); mobile 

phase: [0.1%NH3*H20 MeOI]; B%: 30%-30%,5min) to give 32f-PI and 32f-P2.  

[04051 (R)-N-(3,5-dilchloro-4-((5-(1-hydroxypropyl)-6-oxo- 1,6-dihydropyridazin-3

yl)oxy)phenyl)-5-oxo-4,5-dihydro-1,2,4-oxadiazole-3-carboxamide (Example 32-P1). A 

solution of (R)-N-(3,5-dichloro-4-((6-chloro-5-(I-hvdroxypropyl)pyridazin-3-vl)oxy)phenyl)-5
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oxo-4,5-dihydro-1,2,4-oxadiazole-3-carboxamide (32f-P) (10.00 mg, 21.71 umol) in HOAc (2 

mL) and H20 (0.1 mL) was stirred at 120°C for 16 hours. The reaction mixture was 

concentrated under reduced pressure to give a residue. The residue was purified by Prep-HPLC 

(column: Phenomenex Luna C18 200*40mum*10um; mobile phase: [water (0.225%FA)-ACN]; 

B%: 20%-50%,12min) to give Example 32-Pl. MS mass calculated for [M+i]+ 

(Ci6H13ClNs06) required mn 442.0, LCMS found iz 442.0; 11H NMR (400 MHz, CD3OD) 6 

7.92 (s, 2H) 7.47 (d, J:= 0.98 HzI 1H) 4.87 (s, 40H) 4.73 (br d, J= 4.03 Hz, 1H) 1.90 - 1.98 (m, 

IH) 1.58 (dt, J = 14.15, 7.29 Hz, IH) 1.02 (t, J = 7.40 Hz, 3H).  

[04061 (S)-N-(3,5-dichloro-4-((5-(1-hydroxypropyl)-6-oxo-1,6-dihydropyridazin-3

yl)oxy)pheiiyl)-5-oxo-4,5-dihydro-1,2,4-oxadiazole-3-carboxamide (Example 32-P2). A 

solution of (S)-N-(3,5-dichloro-4-((6-chloro-5-(1-hydroxypropyl)pyidazin-3-yli)oxy)phenyil)-5

oxo-4,5-dihvdro-1,2,4-oxadiazoile-3-carboxamide (32f-P2) (10.00 mg, 21.71 umol) in HOAc (2 

mL) and H20 (0.1 mL) was stirred at 120°C for 16hr. The reaction mixture was concentrated 

under reduced pressure to give a residue. The residue was purified by Prep-HPLC (column: 

Phenomenex Luna CI8 100*30mn*5un mobile phase: [water (0.2%FA)-ACN]; B%: 20%

50%,0minto giveExample32-P2. MSmasscalculatedfor[M+1](CiH3Cl2 506) required 

iz 442.0, LCMS found mIz 442.0; '1H NMR (400 MHz, CD30D) 6 7.91 (s, 211) 7.47 (d, J:= 

1.10 Hz, 1H) 4.87 (s, 19H) 4.73 (dd, J = 7.09, 3.06 Hz, iH) 1.95 (ddd, J = 13.91, 7.43, 3.48 Hz, 

1H) 1.52 - 1.63 (In. 1H) 1.02 (t, J = 7.34 Hz, 311).  

Example 33: N-(3,5-dichloro-4-((5-(2-hydroxypropan2-yl)-6-oxo-1,6-dihydropyridazin-3

yl)oxy)phenyl)-5-oxo-4,5-dihydro-1,2,4-oxadiazole-3-carboxamide 
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[04071 2-(3,6-dichloropyridazin-4-yl)propan-2-ol (33a). To a solution of 36-dichloro

I2,4,5-tetrazine (500 mg. 3.31 mmol) in Tol. (5 mL) was added 2-methylbut-3-yn-2-ol at 200 C.  

The mixture was stirred at 115°C for 16 hours under sealed tube. LCMS showed desired MS.  

The reaction mixture was concentrated under reduced pressure to give a residue. The residue 

waspurified by column chromatography (SiO2, petroleum ether: ethyl acetate:= 10: 1 to 4:1 

LC) to give 33a. MS mass calculated for [M+1+ (C2HCl2N20) required mlz 207.0, LCMS 

found mz 2070; 'H NMR (400 MHz, CDC3) 6 7.98 (S. IH) 217 (s, IH) 1 77 (s, 6H).  

[04081 3,6-dichloro-4-(2-((tetrahydro-2H-pyran-2-yl)oxy)propan-2-yl)pyridazine (33b).  

To a solution of 2-(3,6-dichloropyidazin-4-yi)propan-2-oI (33a) (70 mg, 338.07 umol) in DCM 

(5 mL) was added DHP (142.19 mg, 1.69 inmol, 154.56 uL) and PPTS (16.99 mg, 67.61 umol).  

The mixture was stirred at 20°C for 16 hours. The mixture was diluted with water (5 mL) and 

extracted with ethyl acetate (15 mL, 2x). The combined organic layers were washed with brine 

(0mL*3), dried with anhydrous NaSO4, filteredand concentrated in vacuum to give a residue.  

The residue was purified by prep-TLC (Si02, petroleum ether : ethyl acetate= 5: 1,TLC) to give 

33b. MS mass calculated for [M+1]j'(C12HI6CI2N202) required mn 291., LCMS found nz 

291.L1 1-;NMR(400MI-tz,CDC3)67.85(s, IH)4.84(dd,J= 5.62,.2.81 Hz,1H)4.01-4.08 

(m., IH)3.88-3.95(m, iH)3.57(dtJ= 11.13, 5.44HziH) 3.47(dtJ= 11.37,5.69HzIH) 

1.83 - 1.96 (m, 2H) 1.78 (s. 3H) 1.75 (s, 3H) 1.56 - 1.73 (n, 6H).  

140



WO 2020/041741 PCT/US2019/047968 

[04091 3,5-dichloro-4-((6-chloro-5-(2-((tetrahvdro-2H-pyran-2-yl)oxy)propan-2

yl)pyridazin-3-yl)oxy)aniline (33c). To a solution of 3,6-dichloro-4-(2-((tetrahvdro-2H-pyran

2-yl)oxy)propan-2-yl)pyridazine (33b) (40 mg, 137.38 umol) and 4-amino-2,6-dichlorophenol 

(24.45 ng, 137.38 unol) in DMSO (4 mL) was added K2CO3 (75.94 mg, 549.50 unol) and CuI 

(15.70 mg, 82.43 umol) was degassed and purged with N2 for 3 times, and then the mixture was 

stirred at 90°C for 16 hours under N2 atmosphere LCMS showed desired MS. The mixture was 

diluted in EtOAc (5 mL) and filtered. The filtrate was partitioned between ethyl acetate (5 mL) 

and H20 (3 mL). Theorganic phase was separated, and the aqueous phase was extracted with 

EtOAc (5 mL). The combined organic phase was washed with brine (10 mL*2), dried with 

anhydrous Na2SO4, filtered and concentrated in vacuum. The mixture was purified by Prep

TLC (petroleum ether : ethyl acetate= 3: 1) to give 33c. MS mass calculated for [M+1]+ 

(CisH2C13N303) required 432.1, LCMS found nz 432.1.  

[04101 N-(3,5-dichloro-4-((6-chloro-5-(2-((tetrahydro-2H-pyran-2-yl)oxy)propan-2

yl)pyridazin-3-yl)oxy)phenyl)-5-oxo-4,5-dihydro-1,2,4-oxadiazole-3-carboxamide (33d). To 

a solution of 3,5-dichloro-4-((6-chloro-5-(2-((tetrahvdro-2H-pyran-2-vi)oxv)propan-2

yl)pyridazin-3-y)oxy)anline (33c) (25 mg. 57.77 umol) in DCM (1.5 mL) was added TEA 

(17.54 mg. 173.32 umol, 24.12 uL and 5-oxo-4,5-dihdro-.2,4-oxadizole-3-carbonyl chloride 

(4e) (12.87 mg, 86.66 umol). The mixture was stirred at 20°C for 0.5 hours. LCMS showed 

desired MS. The reaction mixture was concentrated under reduced pressure to give a residue.  

The residue was purified by prep-TLC (SiO2, petroleum ether: ethyl acetate) to give 33d. NIS 

mass calculated for [M-1 II(C21H2oCbN5O) required i 544.0, LCMS found miz 544.1; IH 

NMR (400 MHz, CD3D) 6 7.98 (s. 2H) 776 (s, lH) 4.36 - 4.41 (m, 6H) 3.93 (s. 3H) 3.83 

3.89 (i, 1H) 3.62 - 3.65 (in, 2H) 3.59 (t, J = 6.60 Hz, 5H) 3.48 (dt, J = 7.73, 6.22 Hz, 9H) 1.92 

(dt, J:= 6.14, 3.10 Hz, 41-1) 1.78 - 1.88 (in, 16H) 1.66 - 1.75 (i, 91-1).  

[0411] N-(3,5-dichloro-4-((5-(2-hydroxypropan-2-yl)-6-oxo-1,6-dihydropyridazin-3

yl)oxy)phenyl)-5-oxo-4,5-dihydro-1,2,4-oxadiazole-3-carboxaide (Example 33). A solution 

of N-(3,5-dichloro-4-((6-chloro-5-(2-((tetralydro-2H-pyran-2-yi)oxy)propan-2-vl)pyridazin-3

yl)oxv)phenvl)-5-oxo-4,5-dihydro-1,2,4-oxadiazole-3-carboxainide (33d) (25 mg, 45.89 umol) 

in HOAc (2 mL) and H20 (0.1 mL) was stirred at 120°C for 16 hours. The reaction mixture was 

concentrated under reduced pressure to give a residue. The residue was purified by Prep-HPLC 

(column: Phenoienex Luna C18 200*40im*10um; mobile phase: [water (0.225%FA)-ACN]; 

B%: 20%-55%,12m) to give Example 33. MS mass calculated for [M+] I(C]6HICIN506) 

required nz 442.0, LCMS found nz 441.9; IH NMR (400 MHz, CD30D) 6 7.91 (s, 2H) 7.58 

(s, 1H) 4.85 (br s, 126H) 1.62 (s, 6H).  
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Example 34: N-(3,5-dichloro-2-fluoro-4-((5-isopropyl-6-oxo-1,6-dihydropyridazin-3

yl)oxy)phenyl)-5-oxo-4,5-dihydro-1,2,4-oxadiazole-3-carboxamide 

H H 
N CI NH Select-F N \N TEA, THF 

NaHC0C3,:H 3CNITHF F 25° 0.5 h 
CI CI 

8b 34a 4e 

N-0 

o N CI N N 

O F 

CI 

Example 34 

[04121 6-(4-amino-2,6-dichloro-3-fluorophenoxy)-4-isopropylpyridazin-3(2H)-one (34a).  

To a solution of 6-(4-aino-2,6-dichlorophenoxy)-4-isopropylpyridazin-3(2H)-one (8b) (300 

mg. 954.91 umol) in CH3CN (10 mL)and THF (10 rnL) was added NaHCO3 (240.66 mg, 2.86 

mmol, 111.41 uL). Then Select F (372.11 mg. 1.05 rnmol) was added to the mixture in portions 

at 20°C. Then the mixture was stirred at 20°C for 2 hours. The mixture was diluted with EtOAc 

(30mL) and H20 (30 mL).The organic layer was washed with brine (10 nL), dried in vacuum.  

The residue was purified by Prep-TLC (petroleum ether : ethyl acetate=1:1) to give 34a. ilH 

NMR (400 MHz, CDOD) 6 7.29 (d, J:= 0.86 Hz, IH) 6.89 (d, J= 8.44 Hz, 1H) 3.10 - 3.23 (m.  

lH) 1.25 - 1.33 (m, 6H).  

[04131 N-(3,5-dichloro-2-fluoro-4-((5-isopropyl-6-oxo-1,6-dihydropyridazin-3

yl)oxy)phenyl)-5-oxo-4,5-dihydro-1,2,4-oxadiazole-3-carboxamide (Example 34). To a 

solution of 6-(4-anino-2,6-dichloro-3-fluorophenoxy)-4-isopropylpyridazin-3(2H)-one (34a) 

(100 mg, 301.06 unol) in DCM (4 mL) was added'TEA (91.39 ing, 903.19 umol, 125.71 uL) 

and 5-oxo-4H-I1,24-oxadiazole-3-carbonyl chloride (4e) (67.06 mg, 451,59 umol). The mixture 

was stirred at 20°C for 0.5 hours. LCMS showed desired MS. The reaction mixture was 

concentrated under reduced pressure to give a residue. The residue was purified by prep-TLC 

(SiO2, petroleum ether: ethyl acetate) to give the desired material. The desired compound was 

re-purified by Prep-HPLC (column: Phenomenex Luna C18 200*40mm*10um; mobile phase: 

[water (0.225%FA)-ACN];B%: 20%-60%,12min) to give Example 34. MS mass calculated for 

[M+l]+ (C16H12CI2FN505) required rnz 444.0, LCMS found 443.9; 'H NMR (400 MHz, 

CD3OD) 6 7.97 (br d, J = 6.72 Hz, 1H) 7.37 (s, 11) 4.87 (br s. 13H) 3.12 - 3.22 (m, 1H) 1.28 (br 

d, J:=:6.60 Hz, 611).  
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Scheme F: 4-((5-(1-((tert-butydimethylsilyl)oxy)propan-2-y)-6-chloropyridazi-3-yI)oxv)

3,5-dichloroaniline (Compound 35c) 

CI NH2 

CI N 
HO 

CI K MO 5 O ljTBSCI 

AgNO3, TFA midazole, DMF K2C 3, Cul" 
arnmoniapersulfate HT K CBSO 

35a 35b 

CI N''N CI ,NH

TBSO N CI 
35c 

[04141 2-(3,6-dichloropyridazin-4-yl)propan-1-ol (35a). To H20 (25 mL) wasadded TFA 

(4.97 g, 43.63 mmol, 3.23 mL) at 50°C, then 2-methylpropane-1,3-diol (6.65 g, 73.8 mmol, 6.59 

mL) was added in the mixture, followed by addition of 3,6-dichloropyridazine (5 g, 33.6 mmol) 

and AgNO3 (7.70 g, 45.3 mmol). Then a solution of ammonia hydrogen thiosulfate (15.3 g, 67.1 

mmol, 14.6 mL) in H20 (15 mL) was added in the mixture in portions at 50 °C, and the resulting 

mixture was stirred at 50 °C for 0.5 hours. The reaction mixture was partitioned between H20 

(45 mL)and EtOAc (50 mL). The organic phase was separated, washed with H20 (50 mL* 3), 

dried over Na2SO4, filtered and concentrated under reduced pressure to give a residue. The 

residue was purified by column chromatography (SiO2 , petroleum ether/ethyl acetate) to give 

35a. MS mass calculated for [M+1-](CHsC-N20) requiresmz 207.0, LCMS found m. z 207.0; 

TH NMR (400 MHz, CDCl3) 67.52 (s, 11-1), 393 - 3.84 (m, 2H), 3.45 - 330 (n, 11), 1.35 (d, J 

= 7.2 Hz, 31-1).  

[0415] 4-(1-((tert-butyldimethylsilyl)oxy)propan-2-yl)-3,6-dichloropyridazine (35b). To a 

solution of 2-(3,6-dichloropyridazin-4-yl)propan-1-oI (35a) (3.4 g, 16.4 nmol) and tert-butyl

chloro-dimethyl-silane (2.47 g, 16.4 mml, 2.01 mL) in DMF (25 mL) was added imidazole 

(1.34 g, 19.7 mmol). The mixture was stirred at 25°C for 1 hr under N2 atmosphere. The 

reaction mixture was diluted with water (100 mL) and extracted with EtOAc (100 mL* 3). The 

combined organic phase was washed with brine (50 mL* 2), dried with anhydrous Na2S4, 

filtered and concentrated in vacuum to give 35b. The product was used directly in the next step 

withoutfirther purification. MSmass calculatedfor[M+1]+(CH22ChN2OSi)requires m z 

321.1. LCMS found inz321.0; IHNMR(400 MHz, CDC) 6 7.48 (s, IH), 3.77 (d,,]= 4.4 Hz, 
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21), 3.38 - 3.29 (n. 11), 1.32 (d, J= 6.8 liz, 3H), 0.88 - 0.79 (m, 9H), 0.04 - 0,02 (m, 311), 0.02 

- 0.08 (m, 3H).  

[0416] 4-((5-(1-((tert-butvldimethylsilyl)oxy)propan-2-yl)-6-chloropyridazin-3-y)oxy)

3,5-dichloroaniline (35c). To a solution of 4-(1-((tert-butvldimethylsilyl)ox)propan-2-yl)-3,6

dichloropyridazine (35b) (1 g 311 mmol) in DMSO (15 mL) was added 4-amino-2,6

dichlorophenol (752.84 mg, 3.11 mmol), K2C03 (1.29g 9.34 mnol) and CuI (355.63 mg, 1.87 

mmol). The mixture was stirred at 90 °C under N2 atmosphere for 5 hours. The suspension was 

filtered through a pad of Celite and the pad cake was washed with EtOAc (50 mL). The reaction 

mixture was quenched by addition 1H20 (30 ml), and then extracted with ethyl acetate (50 ml.) 

and extracted with EtOAc (50 mL * 5). The combined organic layers were washed with brine 

(50ml* 2), dried overNa2S04 filtered and concentrated under reduced pressure. The residue 

was purified by column chromatography (SiO 2, petroleum ether. ethyl acetate) to give 35c. MS 

mass calculated for [M+1I(CH91-126C3N302Si) requiresinz 462.1, LCMS found m1z 462.1.  

Example 35: N-(3,5-dichloro-4-((5-(1-hydroxypropan-2-yl)--methyl-6-oxo-1,6

diliydropyridazin-3-yl)oxy)phenyl)-5-oxo-4,5-diliydro-1,2,4-oxadiazole-3-carboxamide 

C1 NNH2 N H 

TBSO, CI I I I NCN CI N 
ES'' -NaOAc, HOA. 'K 2,CH2I 'D -'' 

AcO' AcO' 
35c 35d 35e 

0 N. Cl, ~. NH-, , N 
n-BuNH 2  T T.44 EA 0 NC! 

MeOH TH 

HO' 
35f Example 35 

[04171 2-(6-(2,6-dichloro-4-(1,3-dioxoisoindoli-2-yl)phenoxy)-3-oxo-2,3

dihydropyridazin-4-y)propyl acetate (35d).To a solution of4-((5(1((trt

butyidimethylsilyl)oxv)propai-2-yl)-6-chloropyridazin-3-yl)oxy)-3,5-dichloroaniline (35c) (510 

mg, 1.10 miol) in HOAc (8 mL) was added isobenzofuran-1, 3-dione (244.8 ng, 1.65 mmol) 

and NaOAc (271.2 mg, 3.31 mmol). The mixture was stirred at 120°C for 16 hours. The 

reaction mixture was concentrated under reduced pressure to remove HOAc. The residue was 

diluted with 120 (30 mL) and extracted with EtOAc (30 mL * 3). The combined organic layers 

were washed with brine (30 mL), dried over Na2SO4, filtered and concentrated under reduced 

pressure to give a residue. The residue was purified by column chromatography (SiO2 
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petroleum ether: ethyl acetate) to give 35d MSmass calculated forM1](C23H1ClN30s) 

requires mlz 502.0, LCMS found mz 502.1.  

[0418] 2-(6-(2,6-dichloro-4-(1,3-dioxoisoindolin-2-yl)phenoxy)-2-methyl-3-oxo-2,3

dihydropyridazin-4-yl)propyl acetate (35e). To a solution of 2-(6-(2,6-dichloro-4-(1,3

dioxoisoindolin-2-vl)phenoxy)-3-oxo-2,3-dihydropyridazin-4-yl)propyl acetate (35d) (230 mg, 

457.9umol)inDMF(3L) was addedKC03(107.6 ng, 778.4 umol) and Mel (130.0 Ing, 

915.8 umol, 57.0 uL). The mixture was stirred at 25 °C for 3 hours. The reaction mixture was 

quenched by addition H20 (15 mL) at 25 °C, and then extracted with EtOAc (15 mL* 3). The 

combined organic layers were washed with brine (30 niL), dried over Na2SO4, filtered and 

concentrated under reduced pressure to give 35e. The mixture was used into the next step 

without further purification. MS mass calculated for [M+]+(C24H19Cl2N306) requires nz 

516.1, LCMS found nz 516..  

[04191 6-(4-amino-2,6-dichloropheiioxy)-4-(1-hydroxypropaii-2-yl)-2-methylpyridazin

3(2H)-one (35f). To a solution of 2-(6-(2,6-dichloro-4-(1.,3-dioxoisoindolin-2-l)phenoxv)-2

methyl-3-oxo-2,3-dihydropyridazin-4-vl)propyl acetate (35e) (223 mg, 431.89 uniol) in MeOH 

(5 mL) was added butan-1-amine (1.11 g, 15.2 mmol, 15 nl.). The mixture was stirred at 70 °C 

for 1 hr. The reaction mixture was concentrated under reduced pressure to remove MeOH. The 

residue was purified by prep-TIC (SiO 2, petroleum ether: ethyl acetate) to give 35f. MS mass 

calculated for [M1]+(CiH5Cl2N303) requires inz344.0, LCMS found mn 344.0.  

[04201 N-(3,5-dichloro-4-((5-(i-hydroxypropan-2-yl)-1-methyl-6-oxo-1,6

dihydropyridazin-3-yl)oxy)phienyl)-5-oxo-4,5-dihydro-1,2,4-oxadiazole-3-carboxamide 

(Example 35). To a solution of 6-(4-anino-2,6-dichlorophenoxy)-4-(1-hdroxypropan-2-yl)-2

methylpyridazin-3(2H)-one (35f) (50 mg, 145.3 unol) in TIF (3 mL) was added TEA (44.1 mg.  

435.8 umol, 60.7 uL) and 5-oxo-4H-I,2,4-oxadiazole-3-carbonyl chloride (32.4 mg, 217.9 

umol). The mixture was stirred at 25 °C for 5 minutes. TLCand LCIS showed 35fwas 

consumed completely and desired mass + Ac was detected. The reaction mixture was quenched 

by addition of MeOH (5 niL) at 25C. Then the pH was adjusted to 10-12 with LiOHH20, and 

the resulting mixture was stirred at 25 °C for 1 hour. LCMS showed the desired MS was found 

in the major peak. Then the mixture was concentrated in vacuum, and the residue was purified 

by prep-HPLC (column: Waters Xbridge Prep OBD C18 150*40mm*lOun; mobile phase: 

[water (10mM NH4HCO3)-MeCNj) to give Example 35. MS mass calculated for [IM+I 

(CIHIC2NSO)requiresmz 456.0, LCMS found w456.1; HNMR(400MHz,CD30D)6 

7.93(s, 2H),7.34(s,1H),3.80(dd,.J=6.0,10.6HziH),3.73-3.66(mi, iH), 3.51(s,3H),3.29 

- 3.23 (m, 11), 129 (dJ= 7.0 Hz, 3H).  
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Example36:N-(3,5-dichloro-4-((5-(1-hydroxypropan-2-y)-6-oxo-1.6-dihydropyridazin-3

yl)oxy)phenyl)-5-oxo-4,5-dihydro-1,2,4-oxadiazole-3-carboxamide 

0HN 
CINNCI ANNH2

H 
H 

HN- TEA Cs ,Ns CN 
0 C; ~ ~ - " 

^o.N THF NN 100°C, 16 h 

35c HO 36a 

HN HN 
H H I H 0 

O N C! N L H O N C, , N 

H Ci 
36b Example 36 

[04211 N-(3,5-dichloro-4-((6-chloro--(1-hydroxypropan-2-yl)pyridazin-3-yl)oxy)phenyl)

5-oxo-4,5-dihydro-1,2,4-oxadiazole-3-carboxamide (36a). To a solution of 4-((5-(1-((tert

butyidimethylsilvl)oxy)propan-2-yl)-6-chloropyridazin-3-yl)oxy)-3,5-dichloroaniline (35c) (50 

mg, 108.0 umol) in THF (2 mL) was added TEA (32.8 mg, 324.0 umol, 45.1 uL) and 5-oxo-4H

1,2,4-oxadiazole-3-carbonyi chloride (24.1 mg, 162.0 umol). The mixture was stirred at 25 °C 

for 5 minutes.The reaction mixture was quenched by addition of MeOH (25 mL) at 25 °C, and 

the reaction mixture was concentrated under reduced pressure to give a residue. The residue was 

purifiedby prep-TLC (SiO2, petroleum ether: ethyl acetate) to give 36a. MS mass calculated for 

[M+I]( C16HCh3N505) requires nz- 460.0, LCMS found.m z460.0.  

[04221 2-(6-(2,6-dichloro-4-(5-oxo-4,5-dihvdro-1,2,4-oxadiazole-3

carboxamido)pheiioxy)-3-oxo-2,3-dihydropyridazin-4-yl)propy formate (36b). To a 

solution of N-(3,5-diclloro-4-((6-chloro-5-(1-hydroxvpropan-2-yl)pyridazin-3-yl)oxy)phenyl)

5-oxo-4,5-dihvdro-1.2,4-oxadiazole-3-carboxamide (36a) (40 mg, 86.8 umol) in HCOOH (5 

mL) was stirred at 100 °C for 16 hours. The reaction mixture was concentrated under reduced 

pressure to remove HCOOH. The residue was purified by prep-TLC (S102, ethyl acetate: 

petroleum ether) to give 36b. MS mass calculated for [M+1](C17HCl2NO%) requires nz 

470.0, LCMS found nz 470.0.  

[04231 N-(3,5-dichloro-4-((5-(1-hydroxypropan-2-yl)-6-oxo-1,6-dihvdropyridazin-3

yl)oxy)phenyl)--oxo-4,-dihydro-1,2,4-oxadiazole-3-carboxamide (Example 36).To a 

solution of 2-(6-(2,6-dichlioro-4-(5-oxo-4,5-dihvdro-1.2,4-oxadiazole-3-carboxamido)phenoxy)

3-oxo-2,3-dihydropyridazin-4-yl)propyl format (36b) (35 mg, 74.4 umol) in MeOH (4 mL) was 
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added LiO-1.H20 (3.8 mg, 89.3 umol) in 1120 (1 nL) The mixture was stirred at 25 °C fori 

hour. The reaction mixture was concentrated under reduced pressure to remove MeOH. The 

residue was purified by prep-HPLC (column: Waters Xbridge BEH C18 100*30mm*10um; 

mobile phase: [water (10mM NH4HCO3)-MeCN]) to give Example 36. MS mass calculated 

for [M+1]+(C16H13C]2N506) requires m/z 442.0. LCMS found m/z 442.1,H NMR (400 

M-z, CD3OD) 67.91 (s, 1i), 7.36 (s, 1H), 3.84 - 3.78 (in, 11-1), 3.73 - 3.67 (in, 111), 3.26 - 3.20 

(m, IH), 1.30 (d, J= 7.0 Hz, 3H).  

Example 37: N-(3,5-dichloro-4-((5-(2-hydroxypropan-2-yl)--methyl-6-oxo-1,6

diliydropyridazin-3-yl)oxy)phenyl)-5-oxo-4,5-dihydro-1,2,4-oxadiazole-3-carboxamide 

U,~ ~N C; N.H)%.I 
CN N . N 

THP'02 0 NaOAc, HOAc HC I N K C0 DMF HC 

33c 37a 37b 

0 

n'utylaimNne NH2  HNTEA, TI-IF H 
MeOH+ Ci N C N N 

HOT O 

37c Example 37 

[04241 2-(3,5-dichloro-4-((5-(2-hydroxypropan-2-yl)-6-oxo-1,6-dihydropyridazin-3

yl)oxy)phenyl)isoindoline-1,3-dioiie (37a). To a mixture of 3,5-dichloro-4-((6-chloro-5-(2

((tetrahydro-2H-pyran-2-yl)oxy)propan-2-vl)pyridazin-3-y)oxy)anilinc (33c) (100 mg. 231.1 

umol and isobenzofuran-J,3-dione (37.7 mg, 254.2 umol) in HOAc (2 mL) was added NaOAc 

(94.8 mg, 1.16 mmol) under N2. The mixture was stirred at 120 °C for 16 hours. The residue 

was poured into water (5 mL). The aqueous phase was extracted with ethyl acetate (10 mL*3).  

The combined organic phase was washed with brine (10 mL*2),dried with anhydrous Na2SO4, 

filtered and concentrated in vacuum. The residue was purified by prep-TLC (SiO2, petroleum 

ether/ethyl acetate) to give 37a. IS mass calculated for [M+1 ( C21H-115Cl2N305) requires m 

460.0, MS mass found in460.0; H NMR (400 MHz, CDC) 6 9.91 (br s. 2H), 8.11 - 7.93 (in, 

2H), 7.92 - 7.74 (in. 3H), 7.61 (d, J= 1.6 Hz, 311), 7.30 - 7.28 (in, 1), 2.16 - 2.00 (in, 3H), 1.90 

- 1.84 (in, 2H), 1.68 (br d, J= 6.0 Hz, 11), 1.67 - 1.65 (in, 1-1) 1.67 - 1.65 (in, IH), 1.66 (s, 

1H).  
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[04251 2-(3,5-dichloro-4-((5-(2-hydroxvpropa-2-yl)-1-methyl-6-oxo-1,6

diliydropyridazin-3-yl)oxy)phenyl)isoindoline-1,3-dione (37b). To a mixture of 2-(3,5

dichloro-4-((5-(2-liydroxypropan-2-l)-6-oxo-1,6-dihydropyridazin-3

yl)oxy)phenyl)isoindoline-1,3-dione (37a) (50 mg, 108.6 umol) in DMF (3 mL) was added 

K2CO3 (30.0 mg. 217.3 umol) and Mel (30.8 mg. 217.3 umol 13.53 uL) under N2. The mixture 

was stirred at 20 °C for 1 hour. The reaction was poured into water (5 mL). The aqueous phase 

was extracted with EtOAc (15 mL* 2). The combined organic phase was washed with brine (10 

mL* 2), dried with anhydrous Na2SO4, filtered and concentrated in vacuum. The residue was 

purified by prep-TLC (SiO2, petroleum ether: ethyl acetate) to give 37b. MS mass calculated for 

[M+1](C22H'Cl2N30) requires m z 474.1, MS mass found mz 474.1.  

[0426] 6-(4-amino-2,6-dichlorophenoxy)-4-(2-hydroxypropan-2-yl)-2-nethylpyridazin

3(21-1)-one (37c). To a mixture of 2-(3,5-dichloro-4-((5-(2-hydroxypropan-2-yl)-I-methyl-6

oxo-i.6-dihydropyridazin-3-yv)oxy)phenyvl)isoindoline-1,3-dione (37b) (30 mg. 63.3 umol) in 

MeOH (1.5 mL) was added n-butylamine (11.6 mg, 158.1 umol, 15.63 uL) under N2. The 

mixture was stirred at 70 °C for 1.5 hours. The reaction mixture was concentrated under reduced 

pressure to give a residue. The residue was purified by prep-TLC (SiO2, petroleum ether: ethyl 

acetate) and the obtained crude product was re-purified by prep-HPLC (column: Waters Xbridge 

BEH C18 100*30mm*lOum; mobile phase: [water (10mM NH4HCO3)-MeCN]) to give 37c. 'H 

NMR (400 MHz, CDCl3) 6720 - 7.08 (m, 1H), 6.75 - 6.62 (m, 2H), 5.68 - 5.51 (m, 1H), 3.85 

3.71 (in, 211), 3.63 - 3.50 (m, 3H), 1.62 (s, 61-1).  

[04271 N-(3,5-dichloro-4-((5-(2-hydroxypropan-2-yl)-1-methyl-6-oxo-1,6

dihydropyridazin-3-yl)oxy)phenyl)-5-oxo-4,5-dihydro-1,2,4-oxadiazole-3-carboxanide 

(Example 37). To a mixture of 6-(4-amino-2,6-dichlorophenoxy)-4-(2-hydroxypropan-2-yl)-2

methylpyridazin-3(21-)-one (37c) (10 mg. 29.05 umol) in THF (2 mL) was added TEA (8.82 

mg, 87.12umol, 12.1 uL) and 5-oxo-4,5-dihydro-1,2,4-oxadiazole-3-carbonyl chloride (12.9 mg, 

87.2umol) underN2.The mixture was stirred at 20 °C for 2 hours. The reaction mixturewas 

concentrated under reduced pressure to give a residue. The residue was purified by prep-HPLC 

(column: Welch Ultimate AQ-C18 150*30mm*5um; mobile phase: [water (0.1%TFA)-MeCN]) 

to give Example 37. MS mass calculated for [M+1]+(CHs15Cl2N0) requires mz 456.0, MS 

mass found mlz 456.0; TH NMR (400 MHz, CD30D) 6 7.96 - 7.88 (in, 21), 7.60 - 7.52 (in, 11-1), 

4.46 - 4.37 (in, 11-1), 3.68 - 3.59 (m, 11-1), 3.53 - 3.47 (m, 11), 3.50 - 3.47 (m, IH), 3.49 (s, 1H), 

1.94 - 1.84 (in, 1H), 1.66 - 1.54 (m, 6H).  
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BiologicalExample: BiologicalScreening 

Example B1: Time-resolved Fluorescence Resonance Energy Transfer (TR-FRET) Assay 

for Thyroid Hormone Receptor Agonist Screening 

[04281 LanthaScreenM TR-FRET Thyroid Receptor alpha Coactivator Assay kit 

(ThermoFisher) and LanthaScreenTM TR-FRETThyroid Receptor beta Coactivator Assay kit 

(ThermoFisher) were used for agoist compound screening. Compounds in DMSO were diluted 

using ECHO Liquid Handler (Labcyte Inc.) into 384 plates in 10-point 3-fold series in duplicate 

(5 micro M final top concentration). Buffer C (ThennoFisher) was added to each well before the 

4x mixture of fluorescein-SCR2-2 coactivator (200nM final concentration), Terbium-labeled 

anti-GST antibody (2nM final concentration), and TR alpha-LBD (0.4nM final concentration) or 

TR beta-LBD (1.0nM final concentration) was added. After 2 hour incubation at room 

temperature in dark, the TR-FRET signal was measured on an EnVision plate reader 

(PerkinElmer) with excitation at 340 nm and dual emission readout at 495 and 520 nm with the 

delay time of 100 micro second and the integration time of 200 micro second. The ratio of 

emission signal at 520 and at 495 was used to calculate EC5o using GraphPad Prism (GraphPad 

Software). In every batch of compound screening, T3 (L-3,3',5-Triiodothyronine sodium salt, 

>95%) (Calbiochem) was used as reference compound. The EC5o of T3 measured were within 3

fold of the reference value provided by the assay kit manufacturer (ThermoFisher Scientific).  

The Z' factors measured in every batch of screening using T3 as high percent effect (HPE) 

control and 0.5% DMSO as zero percent effect (ZPE) control were in the range of 0.5 to 0.8.  

Compounds' THR-beta selectivity values are derived from T3-selectivity normalized data. Data 

obtained using the TR-FRET assay for certain compounds disclosed herein are listed in Table 2.  

Table 2.  

ECso THRp- ECso THRa.
Example C THRP-Selectivity 

FRET [nM]a FRET [nMa 

1 7.6 49.5 17.2 

2 >5000 >5000 n.a.  

3-1 276.6 75.9 1.0 

3-P2 732.1 817.4 4.2 

4 27.1 313.8 31.7 

5 74.2 469.3 27.8 

6 58.1 78.0 3.6 
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Example TC0 HI- E 5 T~i HRP- Selectivity 
FRET [nM]a FRET [nMIa 

7 60.9 472.6 13.1 

8 896.1 2298 7 

9 290.2 15. 5 0.7 

11115.8 192.4 4.8 

1271.2 151.8 6 

13 53.6 1632 8 6. 5 

14 46.6- 5 48.7 48 

15 31. 5 102 11.7 

16 44.2 82.4 6.7 

17 2112 >5000 72 

18 271.2 550 6.1 

19 >5000 1926 n.a.  

20 >5000 >5000 n.a.  

21 180 >5000 113 

22 180.8 897.7 19. 5 

23 87.3 1323 6 7.3 

24 188.2 204-9 39.5 

25 230:.6 2419 42.1 

26 58.1 699.1 44,6 

2 7 26.8 143.8 21.5 

28 286.1 4265 671 

29234.9 4339 88,9 

29i 1 2642 >5000 >10.4 

29 P2 91.3 1761 80.8 

30 8214 3 109 14.3 

31 600.5 >5000 >34. 8 

3 2 86.4 1546 717.9 

32P1 450.5 4231 2.  

3 2P 2 43.3 1154 I81 

33 212.2 :--50(00 >-84.3 

34 165.9 5777 10.9 

35 761.8 2601 1.  
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ECs0oTHRP- ECso THRa
Example THRP-Selectivity 

FRET [nM] a FRET [nM]a 

36 468.5 >5000 >15.7 

37 34.5 212.4 15.5 

na. denotes not applicable; a all compounds were run in duplicate multiple times and the 
average data is reported 

[04291 All publications, including patents, patent applications, and scientific articles, 

mentioned in this specification are herein incorporated by reference in their entirety for all 

purposes to the same extent as if each individual publication, including patent, patent 

application, or scientific article, were specifically and individually indicated to be incorporated 

by reference.  

[04301 Although the foregoing invention has been described in some detail by way of 

illustration and example for purposes of clarity of understanding, it is apparent to those skilled in 

the art that certain minor changes and modifications will be practiced in light of the above 

teaching. Therefore, the description and examples should not be construed as limiting the scope 

of the invention.  
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Claims 

Claim 1. A compound of formula (IIA) or (IIB): 

00 0 H 

O ON 0 
HN 

x x 
R 5 R5 

R3  R4 R3  R4 
L L R1 

N ,N -"0 N N 0

R 2 R 2 

(IIA) (IIB) 

or a pharmaceutically acceptable salt thereof, wherein: 

R1  is C1-C4 alkyl optionally substituted with 1-5 halo or hydroxyl groups, C3-C5 cycloalkyl, 

CON(R10)2, or NR 10 COR 10 ; 

R2  is H or C1-C3 alkyl; 

L is 0, CH2, S, SO, S02, CO, CHF, CF2, C(R11 )CN, CHR11 , or C(R")R"; 

R3 and R4  are independently Cl, Br, methyl, or ethyl; 

R5  is H, halo, Ci-C4 alkyl, or C3-C4 cycloalkyl; 

or R t ogether with R4 and the intervening atoms form a 5-7 membered cycloalkyl or a 5-7 

membered heterocycle containing 1-2 ring heteroatoms; 

X is absent, 0, NR 12 , C(O)NR 12 , NR 12 C(O), CR 12 R12 , OCR1 2R 12 , CR 12 R12 0, NR 12 CR1 2R 12 

CR1 2R1 2NR 1 2, S02NR 1 2 , orNR1 2 S02; 

each R 10  is independently C1-C3 alkyl or H; 

each R 1  is independently C1-C2 alkyl optionally substituted with 1-5 halo, or two R1 

groups together with the carbon atom to which they are attached form a 

cyclopropyl or cyclobutyl ring; and 
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each R12 is independently H or methyl.  

Claim 2. The compound of claim 1, or a pharmaceutically acceptable salt thereof, which is 

of formula (VD): 

HN 

HN 0 
R5 

R 3  R4 
0 R 

N N 0 

R2 

(VD) 

wherein R', R2, R3, R4 ,and R 5 are as defined in claim 1.  

Claim 3. The compound of claim 1 or 2, or a pharmaceutically acceptable salt thereof, 

wherein: 

R1  is Cl-C4 alkyl optionally substituted with 1-2 halo or hydroxyl groups, or C3-C 

cycloalkyl.  

Claim 4. The compound of claim 3, or a pharmaceutically acceptable salt thereof, wherein: 

R1  is isopropyl, t-butyl, HO-CH(CH3)-, HO-CH(CH2CH3)-, HO-C(CH3)2-, 

HO-CH2CH(CH3)-, cyclopropyl, or 

Claim 5. The compound of any one of claims 1-4, or a pharmaceutically acceptable salt 

thereof, wherein: 

R2  is H or -CH3.  

Claim 6. The compound of any one of claims 1-5, or a pharmaceutically acceptable salt 

thereof, wherein: 

R3 is chloro or -CH3.  
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Claim 7. The compound of any one of claims 1-6, or a pharmaceutically acceptable salt 

thereof, wherein: 

R4 is chloro or -CH3; 

or R' together with R4 and the intervening atoms form a 5-6 membered cycloalkyl.  

Claim 8. The compound of claim 7, or a pharmaceutically acceptable salt thereof, wherein: 

R t ogether with R4 and the intervening atoms form cyclopentyl.  

Claim 9. The compound of any one of claims 1-7, or a pharmaceutically acceptable salt 

thereof, wherein: 

R5  is H or fluoro.  

Claim 10. The compound of any one of claims 1 and 3-9, or a pharmaceutically acceptable 

salt thereof, wherein: 

X is a bond.  

Claim 11. The compound of any one of claims 1 and 3-9, or a pharmaceutically acceptable 

salt thereof, wherein: 

X is NR 12 C(O), OCR 12 R12 , or NR 12 CR 12 R12 ; and 

each R 12  is independently H or methyl.  

Claim 12. The compound of claim 11, or a pharmaceutically acceptable salt thereof, 

wherein: 

X is -OCH 2-, -NHCH2-, -NHC(O)-, -N(CH3)CH2-, or -N(H)CH(CH3)-.  

Claim 13. The compound of any one of claims 1-12, or a pharmaceutically acceptable salt 

thereof, wherein: 

L is 0, CH2, S02, CO, CHR", or C(R")R"; and 

each R"   is independently methyl or ethyl.  

Claim 14. The compound of claim 13, or a pharmaceutically acceptable salt thereof, 

wherein: 

L is 0, CH2, S02, or CO.  
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Claim 15. A compound of formula (I-a): 

01 

x 
R 5 

R 3 4R 4 

L 

NN 0 

R2 

(I-a) 

or a tautomer or an N-oxide thereof, or an isotopomer of each thereof, or a prodrug of each of 

the above, or a stereoisomer of the aforesaid, or a pharmaceutically acceptable salt of each of the 

foregoing, or a solvate of each of the preceding, wherein: 

ring A together with the carbonyl (keto) group within the ring form a 5 membered heterocycle 

containing 1-3 ring heteroatoms selected from the group consisting of N, 0, and S, 

wherein the heterocycle is optionally substituted with 1-2 C-C3 alkyl or C3-C4 

cycloalkyl, and wherein the carbonyl (keto) group is not adjacent to the atom attached to 

X; 

R1  is C1-C4 alkyl; C1-C4 alkyl optionally substituted with 1-5 halo; C3-C cycloalkyl, 

CON(R 10)2, or NR 1°COR 1°, wherein each R1 0 is independently C1-C3 alkyl or H; 

R2  is H or C1-C3 alkyl; 

L is 0, CH2, S, SO, S02, CO, CHF, CF2, C(R)CN, CHR1 , or C(R1 )R1 1 , wherein each 

R1 1 is C1-C2 alkyl optionally substituted with 1-5 halo, or the 2 R g roups together with 

the carbon atom they are attached to form a cyclopropyl or cyclobutyl ring; 

each of R3 and R4 is independently Cl, Br, methyl, or ethyl; 

R5  is H, halo, Ci-C4 alkyl, or C3-C4 cycloalkyl, or R t ogether with R4 and the intervening 

atoms form a 5-7 membered cycloalkyl or a 5-7 membered heterocycle containing 1-2 

ring heteroatoms; 
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X is absent,or is 0, NR,C(O)NR 12 ,NR 1 2C(O), CR1 2 R1 2,CR 12 R12 , CR 12 R12o, 

N1 CR 1 2R, CR 1 R 2NR, S02NR, or NR 1S02, wherein each R 1 is independently H 

or methyl.  

Claim 16. A compound selected from the compounds shown below, or apharmaceutically 

acceptable salt thereof 

Example Structure Example Structure 

0N 0 

0 N CI N "'0 0 N-' CI/ 

0 0 
CI CI 

0. 
00 

HH 

N- 0  N- 0 

CI C 

0H 0 I 5 N N N N 
0 N CI N 00 N' CI1 0

HH N- 0  N- 0 

CI CI 

0 10NJ 0 

0 0 'C1b 

o N CI N 0H~C 

0 0 

0 C I 
CI1 
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N-0 0 

o , NCI l N N- HN4 

11H 12 0 NC c . N N 

10 0C 1 

00 

H H 
o N.JNCI N N 0H N 

130 H 10 NNcI l N N 1 

Cl 0 

HHHN4 H HNK 
O ,C NA N1 01~C N 

15"I 61N -AN" 

16 II 

0 0 

HHNK4 H 0N 

o N, CI N 00 N, CI N 
17 N N18N N 

0 CI 0 CI 

0 0 

HN4~ HN4 
100 Nr , 1 

19 0 N INH 20 0l NHC 

IN N 

0 0 

H H H4H H 
0 N, CI N 00 N CI N -'1 

2 N -~N N -N 

N. N. 0 22N.. 0 
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0 0 

H H H4H 0N 
0 N, CI N ?" '' 0 N, CI N 0 

23 24 N 

0 0ll 

0 H~ N-o 

H H 0N N, N~ N 
o NOC N 11/ H 

"N 0 1- N ' 0 
25 26 0 F 

HC HN 00 
27~~/ 1N~ N 2 N C Hr H 

NN 'N N-Y N 0 0N FN 

H7 H8 H H 0 

0 N CI Nl F~ 
N

29 NN N 30 0 NN N ?N 
HO, "-. " 0 1Q 

0 

H H 0N H H HNK 
O0C ~ 0 N, CI N 1 

N -"N N -N N 
31 1 32 H 

O H 0 c 

0N
HNH )-

H N N -CI N N 
0 N, C N "-0 H 

33 N -~N '.. 0 
HO r 34 0 F 
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0 0 
H HNK H H HN4 

0 NC N N 0 N, CI N *-' 1 
NN HN o N CIN O1 N CIN, 35 36 | 

00 

OH OH 

0 

I H HN-K 
O7 N- CIy N N/0 HN 

0 
HO 

Claim 17. A pharmaceutical composition comprising a compound of any one of claims 1

16, or a pharmaceutically acceptable salt thereof, and at least one pharmaceutically acceptable 

excipient.  

Claim 18. A method of agonizing thyroid hormone receptor beta (THR beta) comprising 

contacting either an effective amount of a compound of any one of claims 1-16, or a 

pharmaceutically acceptable salt thereof, or an effective amount of the pharmaceutical 

composition of claim 17, with the THR beta.  

Claim 19. A method of treating a disorder which is mediated by THR beta in a patient in 

need thereof, comprising administering to the patient a therapeutically effective amount of a 

compound of any one of claims 1-16, or a pharmaceutically acceptable salt thereof, or a 

therapeutically effective amount of the pharmaceutical composition of claim 17.  

Claim 20. The method of claim 19, wherein the disorder is non-alcoholic steatohepatitis 

(NASH).  

Claim 21. Use of a compound of any one of claims 1-16, or a pharmaceutically acceptable 

salt thereof in the manufacture of a medicament for agonizing thyroid hormone receptor beta 

(THR beta).  

Claim 22. Use of a compound of any one of claims 1-16, or a pharmaceutically acceptable 

salt thereof in the manufacture of a medicament for treating a disorder which is mediated by 

THR beta.  
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Claim 23. The use of claim 22 wherein the disorder is non-alcoholic steatohepatitis 

(NASH).  
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