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AZOLE-FUSED PYRIDAZIN-3(2H)-ONE DERIVATIVES
{0001] This application claims priotity to U.S. Provisional Application No. 62/901,052,
filed September 16, 2019, which is incorporated by reference herein in its entirety.
{60062] This disclosure relates to azole-fused pyridin-3(2H)-one derivatives which are
agonists of GPR139, to pharmaceutical compositions which comprise them, and to their use
to treat diseases, disorders, and conditions associated with GPR139, including schizophrenia,
depression and substance use disorder.
{6003] GPRI139is an orphan G-protein coupled receptor. GPR139 may be coupled with Gs,
(Gq and (i signaling and appears to be constitutively active when recombinantly expressed in
mammalian cells. GPR139 is expressed in the central nervous system (CNS) and to a lesser
extent in the pancreas and pituitary and at low levels in other peripheral tissues.
{6004] GPR1391s highly conserved among different species. For example, human, mouse,
and rat GPR139 protein sequences share greater than 94% tdentity at the amino acid level.
The predominant expression in the brain and high degree of sequence homology across
different species, suggest GPR139 has an imaportant role in physiology.
{0005]  We have discovered that GPR139 has its strongest expression in the medial
habenular nucleus of mice. The habenula receives inputs from the basal ganghia and the
limbic system and sends outputs to midbrain and forebrain structures which contain
dopaminergic and serotonergic neurons. Habenular nuclei are involved 1n reward, pain
processing, reproductive behavior, nutrition, sleep-wake cycles, stress responses, cognition
and learning.
{00066] Several findings suggested a role of the habenula in schizophrenia. Large
calctfications in the pineal gland and habenula are more common in people suffering trom
schizophrenia, and an fMRI study has shown altered activation of the habenula in patients
with schizophrenia. Also, following an error in a difficult matching-to-samiple task, the
habenula was activated in control subjects, but not in patients with schizophrenia. Chronic
treatment with cocaine or amphetamine are damaging to the cutput pathways of the habenula
in rats resulting 1o a schizophrenic-like state. Modulators of GPR139 are expected to be
useful for treating schizophrenia and other CNS disorders such as depression, autism and
substance use disorder.
{6007] Published PCT applications WO 2016/081736 and W 2014/152917 describe

activators of GPR139. In addition, Vignir Isberg, Kirsten B. Andersen, Christoph Bisig, et al,
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J. Chem. Inf. Model. 54:1553-57 (2014} and Feng Shi, Jing Kang Shen, Dangi Chen, et al,
Med. Chem. Left. 2, 303—06 (2011) describe agonists of GPR139.

{0008] This disclosure provides azole-fused pyridin-3(2H)-one derivatives, tautomers
thereof, and pharmaceutically acceptable salts of any of the foregoing. This disclosure also
provides pharmaceutical compositions comprising azole-fused pyridin-3{2/}-one derivatives,
tautomers thereof, and pharmaceutically acceptable salts of any of the foregoing, and
provides for the use of azole-fused pyridin-3(2/)-one derivatives, tautomers thereof, and
pharmaceutically acceptable salts of any of the foregoing to treat diseases, disorders and
conditions associated with GPR139, including schizophrenia and depression.

{600%]  One aspect of the disclosure provides a compound of Formula 1

a tautomer thereof, or a pharmaceutically acceptable salt of the compound or tautomer,
wherein:

o is a single bond, B is a double bond, X' is NR', and either (i) X% is N and X is CR*" or (ii)
X? is CR? and X is selected from N and CR’; or

o is a double bond, P is a single bond, X7 is NR™ and either (i) X! is N and X? is CR? or (ii)
X! is CR' and 2 is selected from N and CR”;

1 is selected from O and 1;

{a) hydrogen; and
{b} C1rc alkyl and Cz.¢ cycloalkyl, each unsubstituted or substituted with 1 t0 3
substituents independently selected from halo;

R™ and R*™ are each independently selected from Cis alkyl, C3.s cycloalkyl and Ce.i0 aryl,
each unsubstituted or substituted with 1 to 3 substituents independently selected
from halo;

R’ is selected from hydrogen and Ci alkyl, and

RS is selected from Cis alkyl and Cs-g cycloalkyl; or



R3 and R®, together with the nitrogen and carbon atoms to which they are each respectively
attached, form a Cs_¢ heterocyclic ring, the heterocyclic ring being monocyclic and
having one ring atom which is a heteroatom;

X7 is selected from N and CR’;

R is selected from
(a) hydrogen, halo, cyano, hydroxy and amino; and
(b) Ci-6 alkyl and Ci.¢ alkoxy, each unsubstituted or substituted with 1 to 3

substituents independently selected from halo;

R® and R’ are each independently selected from
(a) hydrogen, halo, cyano, hydroxy and amino; and
(b) Ci-6 alkyl and Ci.¢ alkoxy, each unsubstituted or substituted with 1 to 3

substituents independently selected from halo; or

R?® and R’, together with the carbon atoms to which they are attached, form a
Ca.s heterocyclic ring, the heterocyclic ring having one or two ring atoms that are
heteroatoms, each of heteroatoms being independently selected from N, O and S;

R!'% and R!! are each independently selected from
(a) hydrogen, halo, cyano, hydroxy and amino; and
(b) Ci.6 alkyl and Ci.¢ alkoxy, each unsubstituted or substituted with 1 to 3

substituents independently selected from halo.

[0010] Another aspect of the disclosure provides a compound which is selected from the

example compounds, their tautomers, and pharmaceutically acceptable salts of any of the

foregoing.

[0011] A further aspect of the disclosure provides a pharmaceutical composition

comprising a compound of Formula 1, a tautomer thereof, or a pharmaceutically acceptable

salt of the compound of Formula 1 or tautomer thereof; and a pharmaceutically acceptable
excipient.

[0012] An additional aspect of the disclosure provides a compound of Formula 1, a

tautomer thereof, or a pharmaceutically acceptable salt of the compound of Formula 1 or

tautomer thereof, for use as a medicament.

[0012a] In an additional aspect of the disclosure, there is provided a compound,
tautomer or pharmaceutically acceptable salt as defined above for use in treating a disease,
disorder or condition selected from schizophrenia, autism spectrum disorder, sleep disorders,

depression, bipolar disorder, cognitive impairment, attention deficit hyperactivity disorder,
3



post-traumatic stress disorder, substance use disorder, substance abuse, drug addiction, eating
disorders, obsessive compulsive disorder, anxiety disorders, epilepsy, pain, fibromyalgia,
Alzheimer’s disease and Parkinson’s disease.

[0013] The disclosure also provides a compound of Formula 1, a tautomer thereof, or a
pharmaceutically acceptable salt of the compound of Formula 1 or tautomer thereof, for

treating a disease, disorder or condition associated with GPR139.
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[0014] The disclosure also provides a compound of Formula 1, a tautomer thereof, or a
pharmaceutically acceptable salt of the compound of Formula 1 or tautomer thereof, for use
in treating a disease, disorder or condition selected from schizophrenia, autism spectrum
disorder, sleep disorders, depression, bipolar disorder, cognitive impairment, attention deficit
hyperactivity disorder, post-traumatic stress disorder, substance use disorder, substance
abuse, drug addiction, eating disorders, obsessive compulsive disorder, anxiety disorders,
epilepsy, pain, fibromyalgia, Alzheimer’s disease and Parkinson’s disease.

[0015] The disclosure also provides a compound of Formula 1, a tautomer thereof, or a
pharmaceutically acceptable salt of the compound of Formula 1 or tautomer thereof, for the
manufacture of a medicament for the treatment of a disease, disorder or condition associated
with GPR139.

[0016] The disclosure also provides a method for activating GPR139 in a subject, the
method comprising administering to the subject a compound of Formula 1, a tautomer
thereof, or a pharmaceutically acceptable salt of the compound of Formula 1 or tautomer
thereof.

[0017] The disclosure also provides a method for treating a disease, disorder or condition
associated with GPR139, the method comprising administering to the subject an effective
amount of a compound of Formula 1, a tautomer thereof, or a pharmaceutically acceptable
salt of the compound of Formula 1 or tautomer thereof.

[0018] An additional example of the disclosure provides a method for treating a disease,
disorder or condition in a subject, the method comprising administering to the subject an
effective amount of a compound of Formula 1, a tautomer thereof, or a pharmaceutically
acceptable salt of the compound of Formula 1 or tautomer thereof, wherein the disease,
disorder or condition is selected from schizophrenia, autism spectrum disorder, sleep
disorders, depression, bipolar disorder, cognitive impairment, attention deficit hyperactivity
disorder, post-traumatic stress disorder, substance use disorder, substance abuse, drug
addiction, eating disorders, obsessive compulsive disorder, anxiety disorders, epilepsy, pain,
fibromyalgia, Alzheimer’s disease and Parkinson’s disease.

[0018a] In another aspect, there is provided the use of a compound, tautomer or
pharmaceutically acceptable salt as defined above, in the manufacture of a medicament for
the treatment of a disease, disorder or condition in a subject, wherein the disease, disorder or

condition is selected from schizophrenia, autism spectrum disorder, sleep disorders,



depression, bipolar disorder, cognitive impairment, attention deficit hyperactivity disorder,
post-traumatic stress disorder, substance use disorder, substance abuse, drug addiction, eating
disorders, obsessive compulsive disorder, anxiety disorders, epilepsy, pain, fibromyalgia,
Alzheimer’s disease and Parkinson’s disease.

[0019] The disclosure also provides a compound of Formula 1, a tautomer thereof, or a
pharmaceutically acceptable salt of the compound of Formula 1 or tautomer thereof; and at
least one additional pharmacologically active agent.

[0019a] In another aspect, there is also provided a combination comprising a compound,
tautomer or pharmaceutically acceptable salt as defined above, and at least one additional
pharmacologically active agent.

[0020] Unless otherwise indicated, this disclosure uses definitions provided below.
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{6021] “Substituted,” when used about a chemical substituent or motety {e.g., a Ci6 alkyl
group), means that one or more hydrogen atoms of the substituent or motety have been
replaced with one or more non-hydrogen atoms or groups, provided valence requirements are
met and a chemically stable compound results from the substitution.

{6022] “About” or “approximately,” when used about a measurable numerical variable,
refers to the indicated value of the variable and to all values of the variable that are within the
experimental error of the indicated value or within £10 percent of the indicated value,
whichever is greater.

{0023] “Agonist” refers to both full agonists and partial agonists.

{0024] “Alky!l” refers to straight chain and branched saturated hydrocarbon groups,
generally having a specified number of carbon atoms {e.g., Ci.4 alkyl refers to an alky] group
having 1 to 4 (i.e, 1, 2, 3 or 4) carbon atoms, Ci- alkyl refers to an alkyl group having 1 to ©
carbon atoms, and so on). Examples of altkyl groups include methyl, ethyl, n-propyl, i-propyl,
n-butyl, s-butyl, i-butyl, ~-butyl, pent-1-yl, pent-2-yl, pent-3-yi, 3-methvibut-1-yl, 3-
methylbut-2-yl, 2-methylbut-2-yl, 2,2,2-trimethyleth-1-vl, n-hexvl, and the like.

{0025] “Alkanediyl” refers to divalent alkyl groups, where alkyl is defined above, and
generally having a specified number of carbon atoms (e.g., Ci14 alkanedivl refers to an
alkanediyl group having 1 t04 (i.e, 1, 2, 3 or 4) carbon atoms, Cis alkanediy] refers to an
alkanediyl group having 1 to 6 carbon atoms, and so on). Examples of alkanediyi groups
include methylene, ethane-1,1-diyl, ethane-1,2-divl, propane-1,3-diyl, propane-1,2-diyl,
propane-1,1-diyl, propane-2,2-divl, butane-1,4-divl, butane-1,3-divl, butane-1,2-divl, butane-
1, 1-diyl, isobutane-1,3-diyl, isobutane-1,1-diyl, isobutane-1,2-diyl, and the like.

{0026] “Alkenyl” refers to straight chain and branched hydrocarbon groups having one or
more carbon-carbon double bonds, and generally having a specified number of carbon atoms.
Examples of alkenyl groups include ethenyl, T-propen-1-yl, I-propen-2-yl, 2-propen-1-vi, 1-
buten-1-yi, I-buten-2-vl, 3-buten-1-vi, 3-buten-2-yl, 2-buten-1-yl, 2Z-buten-2-vl, 2Z-methyl-1-
propeu-1-yl, 2-methyl-2-propen-1-yl, 1,3-butadien-1-yl, 1,3-butadien-2-yl, and the like.
{0027 “Alkynyl” refers to straight chain or branched hydrocarbon groups having one or
more triple carbon-carbon bonds, and generally having a specified number of carbon atoms.
Examples of alkyoyl groups include ethynyl, 1-propyn-i-yl, 2-propyn-1-yl, 1-butyn-1-yl, 3-
butyn-1-yi, 3-butyn-2-yl, 2-butyn-1-yi, and the like.

[0028] “Alkoxy” refers to straight chain and branched saturated hydrocarbon groups

attached through an oxygen atom, generally having a specified number of carbon atoms (e g,
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(1.4 alkoxy refers to an alkoxy group having 1to 4 (i.e, 1, 2, 3 or 4) carbon atoms,

.6 alkoxy refers to an alkoxy group having 1 to 6 carbon atoms, and so on). Examples of
alkoxy groups include methoxy, ethoxy, #-propoxy, i~propoxy, #-butoxy, s-butoxy, i-butoxy,
-butoxy, pent-i-yloxy, pent-2-vloxy, pent-3-yloxy, 3-methylbut-1-yloxy, 3-methylbut-2-
yvioxy, Z-methyibut-2-yloxy, 2,2 2-trimethyleth-1-vloxy, si-hexoxy, and the like.

{06029] “Halo,” “halogen” and “halogeno” may be used interchangeably and refer to fluoro,
chlore, bromo, and 1odo.

{8030] “Haloalkyl” “haloalkenyl,” and “haloalkynyl,” refer, respectively, to alkyl, alkenyl,
and alkynyl groups substituted with one or more halogen atoms, where alkyl, alkenyl, and
alkynyl are defined above, and generally having a specified number of carbon atoms.
Examples of haloalkyl groups include fluoromethyl, diftuoromethyl, trifluoromethyl,
chloromethyl, dichloromethyl, trichloromethyl, 1-tfluoroethyl, 1,1-difluoroethyl, 1-
chloroethyl, 1,1-dichloroethyl, 1-fluorc-1-methylethyl, 1-chloro-1-methylethyl and the like.
{6031] “Cycloatkyl” refers to saturated monocyclic and bicyclic hydrocarbon groups,
generally having a specified number of carbon atoms that comprise the ring or rings (e.2.,
(3-8 cycloalkyl refers to a cycloalkyl group having 3 to 8 carbon atoms as ring members).
Bicyclic hydrocarbon groups may include isolated rings {two rings sharing no carbon atoms},
spiro rings (two rings sharing one carbon atom), fused rings (two rings sharing two carbon
atoms and the bond between the two common carbon atoms), and bridged rings {two rings
sharing two carbon atoms, but not a common bond). The cycloalkyl group may be attached
through any ring atom unless such attachment would violate valence requirements, and where
indicated, may optionally include one or more non-hydrogen substituents unless such
substitution would violate valence requirements.

{0032] Examples of monocyclic cycloalkyl groups include cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, and the like. Examples of fused bicyclic cycloalkyl groups include
bicyclo[2.1.0lpentany! (i.e., bicyclo[2.1 Olpentan-1-yl, bicyclo[2.1 Olpentan-2-yi, and
bicyclof[2.1 Ojpentan-5-y1), bicyclo[3.1.0thexanyl, bicyclo[3.2 Ofheptanyl,

bicyclo[4.1 Olheptanyl, bicyclof3.3 0loctanyl, bicyclo[4.2 Oloctanyl, bicyclo{4.3 Olnonanyl,
bicyclo[4 4.0]decanyl, and the like. Examples of bridged cycloalkyl groups include
bicyclo[2.1. 1thexanyl, bicyclof2.2. 1theptanyl, bicyclof3.1.1]heptanyl, bicyclo{2.2 2]octanyl,
bicyclo]3.2 17octanyl, bicyclo[4 1. 1joctanyl, bicyclof3.3 . 1nonanyl, bicyclo[4. 2. 1 nonanyl,
bicyclo[3.3 2]decanyl, bicyclo[4.2 2idecanyl, bicyclof4.3.1]decanyl,

bicyclo[3 3 3jundecanyl, bicyclof4.3 2fundecanyl, bicyclof4.3 3]dodecanyl, and the like.
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Examples of spiro cycloalkyl groups include spiro[3.3Theptanyl, spiro]2 4}heptanyl,

spiro[3 4Joctanyl, spirof2 Sjoctanyl, spiro[3 Sinonanyl, and the like. Examples of isolated
bicyclic cycloalkyl groups inchude those derived from bi{cyclobutane),
cyclobutanecyclopentane, bi{cyclopentane), cyclobutanecyclohexane,
cyclopentanecyclohexane, bi{cyclohexane), etc.

{0033] “Cycloalkanediyl” refers to divalent cycloalky! groups, where cycloalkyl is defined
above, and generally having a specified number of carbon atoms (e.g., C3.4 cycloalkanedivl
refers to a cycloalkanediyl group having 3 to 4 (i.e., 3 or 4) carbon atoms, Ci
cycloalkanediyl refers to a cycloalkanediyi group having 3 to 6 carbon atoms, and 50 on).
Examples of cycloalkanediv] groups include cyclopropan-1,1-divl, cyclopropan-~1,2-divi,
cyclobutan-1,1-divl, cyclobutan-1,2-divl, and the like.

{86034] “Cycloalkylidene” refers to divalent monocyclic cycloalkyl groups, where
cycloalkyl is defined above, which are attached through a single carbon atom of the group,
and generally having a specified number of carbon atoms that comprise the ring {e.g.,

Cs.6 cycloalkylidene refers to a cycloalkylidene group having 3 to 6 carbon atoms as ring
members). Examples include cyclopropylidene, cyclobutylidene, cyclopentylidene, and
cyclohexvlidene.

{0035] “Cycloalkenyl” refers to partially unsaturated monocyclic and bicyclhic hydrocarbon
groups, generally having a specitied number of carbon atoms that comprise the ring or rings.
As with cycloalkyl groups, the bicyclic cycloalkenyl groups may include isolated, spiro,
fused, or bridged rings. Similarly, the cycloalkenyl group may be attached through any ring
atom, and where indicated, may optionally include one or more non-hydrogen substituents
unless such attachment or substitution would violate valence requirements. Examples of
cycloalkenyl groups include the partially unsaturated analogs of the cycloalkyl groups
described above, such as cyclobutenyl (1.e, cyclobuten-1-yl and cyclobuten-3-v1),
cyclopentenyl, cyclohexenyl, bicyclo[2.2.1Thept-2-enyl, and the like.

{0036]  “Aryl” refers to fully unsaturated monocyclic aromatic hydrocarbons and to
polyeyclic hydrocarbons having at least one aromatic ring, both monocyclic and polycyclic
aryl groups generally having a specified number of carbon atoms that comprise their ring
members {e.g., Ce-14 aryl refers to an aryl group having 6 to 14 carbon atoms as ring
members). The group may be attached through any ring atom, and where indicated, may
optionally inchude one or more non-hydrogen substituents unless such attachment or

substitution would violate valence requirements. Examples of aryl groups include phenyl,
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biphenyl, cyclobutabenzenvl, indenvl, naphthalenyl, benzocycloheptanyl, biphenylenyl,
fluorenyl, groups derived from cycloheptatriene cation, and the like.

{8037] “Arylene” refers to divalent aryl groups, where aryl is defined above. Examples of
arviene groups include phenylene (i.e., benzene-1,2-divi).

{6038] “Heterocyele” and “heterocyclyl” may be used interchangeably and refer to
saturated or partially unsaturated monocyclic or bicyclic groups having ring atoms composed
of carbon atoms and 1 to 4 heteroatoms independently selected from nitrogen, oxygen, and
sulfur. Both the monocyclic and bicyclic groups generally have a specified number of carbon
atorus o their ring or rings (e.g., C2 heterocyclyl refers to a heterocyclyl group having 2 t0 8
carbon atoms and 1 to 4 heteroatoms as ring members). As with bicyclic cycloalkyl groups,
bicyclic heterocyclyl groups may include isolated rings, spiro rings, fused rings, and bridged
rings in which at least one of the rings includes one or more heteroatoms. The heterocyclyl
group may be attached through any ring atom, and where indicated, may optionally include
one or mote non-hydrogen substituents unless such attachment or substitution would viclate
valence requirements or result in a chemically unstable compound. Examples of heterccyelyl
groups include oxiranyl, thitranyl, aziridinyl (e.g., aziridin-1-yl and aziridin-2-y1), oxetanyl,
thietanyl, azetidinyl, tetrahydrofuranyl, tetrahydrothienyl, pyrrolidinyl, tetrahydropyranyl,
tetrahydrothiopyranyl, pipendinyl, 1,4-dioxanyl, 1,4-oxathianyl, morpholinyl, 1,4-dithianyl,
piperazinyl, 1,4-azathianvl, oxepanyl, thiepanyl, azepanyl, 1,4-dioxepanyl, 1,4-oxathiepanyl,
1, 4-oxaazepanyl, 1 4-dithiepanyl, 1,4-thiazepanyl, 1,4-diazepanyl, 3 4-dihydro-2H-pyranyl,
3,6-dihydro-2H-pyranyl, 2H-pyranyl, 1,2-dihydropyridinyl, 1,2,3 4-tetrahydropyridinyl,
1,2,5,6-tetrahydropyridinyl, 1 6-dihvdropynimidinyl, 1,2,3,4-tetrahydropyrinudinyl, and 1,2~
dihydropyrazolo[1,5-d}{ 1,2 4]iriazinyl.

{0039} “Heterocycle-diyl” refers to heterocyclyl groups which are attached through two
ring atoms of the group, where heterocyclyl is defined above. They generally have a specified
number of carbon atoms in their ring or rings {(e.g., Cz.2 heterocycle-diyl refers to a
heterocycle-diyl group having 2 to 8 carbon atoms and 1 to 4 heteroatoms as ring members).
Examples of heterocycle-diyl groups include the multivalent analogs of the heterocycle
groups described above, such as morpholine-3,4-diyl, pyrrolidine-1,2-divl, 1-pyrrolidinyl-2-
ylidene, 1-pynidinyl-2-ylidene, 1-{(4H)-pyrazolyl-S-ylidene, 1-(3H)-imidazolyl-2-ylidene, 3-
oxazolyl-2Z-vlidene, 1-piperidinyi-2-ylidene, 1-piperazinyl-6-ylidene, and the like.

{0040] “Hetercaromatic” and “hetercaryl” may be used interchangeably and refer to

unsaturated monocyclic aromatic groups and to polycyclic groups having at least one
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aromatic ring, each of the groups having ring atoms composed of carbon atoms and 1 10 4
heteroatoms independently selected from nitrogen, oxygen, and sulfur. Both the monocyclic
and polyevclic groups generally have a specified number of carbon atoms as ring members
{e.g., Cio heteroaryl refers to a hetercaryl group having 1 to 9 carbon atoms and 1 to 4
heteroatoms as ring members) and may inchude any bicyclic group in which any of the above-
listed monocyclic heterocycles are tused to a benzene ring. The hetercaryl group may be
attached through any ring atom (or ring atoms for fused rings), and where indicated, may
optionally inchude one or more non-hydrogen substituents unless such attachment or
substitution would violate valence requirements or result in a chemuically vostable compound.
Examples of heteroary! groups include monocyclic groups such as pyrrolyl (e g., pyrrol-1-yl,
pyrrol-2-yl, and pyrrol-3-y1), furanyl, thienvl, pyrazolyl, imidazolyl, isoxazolyl, oxazolvl,
isothiazolyl, thiazolyl, 1,2,3-triazolyl, 1,3, 4-triazolyl, 1-oxa-2,3-diazolyl, 1-oxa-2 4-diazolyl,
I-oxa-2 5-diazolyl, 1-oxa-3 4-diazolyl, 1-thia-2 3-diazolyl, 1-thia-2 4-diazolyl, 1-thia-2 5-
diazolyl, 1-thia-3,4-diazolyl, tetrazolyl, pyridinyl, pyridazinyl, pyrimidinyl, and pyrazinyl.
{0041} Examples of heteroaryl groups also include bicyelic groups such as benzofuranyl,
isobenzofuranyl, benzothienyl, benzo[cithienyl, 1 H-indolyl, 3/ -indolyl, isoindolyl, 14-
isoindolyl, indolinyl, isoindolinyl, benzimidazolyl, 1H-indazolyl, 2H-indazolyl,
benzotriazolyl, 1H-pyrrolof2,3-blpyridinyl, 1H-pyrrolo]2,3-clpyndinyl, 1H-pyrrolo]3,2-
clpyridinyl, 14-pyrrolof3,2-b]pyridinyl, 3H-imidazof4,5-6pyndinyl, 3H-imidazo{4,5-
clpyridinyl, 1H-pyrazolof4,3-blpyridinyl, 1H-pyrazolol[4,3-cipyridinyl, 1H-pyrazolo{3,4-
clpyridinyl, 1H-pyrazolof3,4-blpyridinyl, 7H-purinyl, indolizinyl, imidazof 1,2-alpyridinyl,
imidazof 1, 5-alpyridinyl, pyrazolo[1,5-alpyridinyl, pyrrolof1,2-blpyridazinyl, imidazo{1,2-
clpyrimidinyl, quinolinyl, isoquinolinyl, cinnolinyl, quinazolinyl, quinoxalinyl, phthalazinvl,
1,6-naphthyridinyl, 1,7-naphthyridinyl, 1 8-naphthyridinyl, 1,S-naphthyridinyl, 2,6-
naphthyridinyl, 2,7-vaphthyridinyl, pyridof3,2-dlpyrimidinyl, pyrido[4,3-d|pyrimidinyi,
pyrido[3,4-dlpyrimidinyl, pyrido[2,3-dlpyrimidinyl, pyridof2,3-]pyrazinyl, pyrido[3,4-
blpyrazinyl, pyrimidof5,4-djpyrimidinyl, pyrazinof{2,3-blpyrazinyi, pyrimidof4,5-
d\pyrnimidinyl, 1,2,3 4-tetrahydropyrido{2,3-b]pyrazinyl, 2,3-dihydrobenzo{ 2} 1,4]dioxinyl,
3,4-dihydro-2H-pyrido[3,2-61 1, 4joxazinyl, 2,3-dihydro-1 H-benzo[dimidazolyl,
benzol[d|thiazolyl, 2,3-dihydro-1H-pyirolo[2,3-blpyridinyl, [1,2.4}triazolof1,5-a]pyridinyi,
2,3-dihydro- 1H-imidazo[4,5-blpyridinyl, tetrazolo[ 1, 5-alpyridinyl, 7TH-pyrrolo{2,3-
dpyrnimidinyl, pyrazolol1,5-alpyrimidinyl, imidazo[1,2-alpyrimidinyl, 4,5-dthydro-14-

pyrazolof 3, 4-dipyrimidinyl, 2,3,6,7-tetrahydro-1H-purinyl, SH-pyrrolof2 3-Alpyrazinyl,
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imidazo{1,2-alpyrazinyl, imidazo[1,2-blpyridazinyl, and 4,5,6,7-tetrahydropyrazolo[ 1,5~
alpyrazinyl.

{0042] “Heteroarylene” refers to hetercaryl groups which are attached through two ring
atoms of the group, where hetercaryl i1s defined above. They generally have a specified
number of carbon atoms in their ring or rings {e.g., Cs-s heteroarylene refers to a
heteroarylene group having 3 to & carbon atoms and | to 4 hetercatoms as ring members).
Examples of heteroarylene groups include the multivalent analogs of the heteroaryl groups
described above, such as pyridine-2,3-diyl, pyridine-3 4-diyl, pyrazole-4,5-divl, pyrazole-3,4-
divl, and the like.

{0043] “Oxo” refers to a double bonded oxygen (=0},

{0044] “Leaving group” refers to any group that leaves a molecule during a fragmentation
process, including substitution reactions, elimination reactions, and addition-elimination
reactions. Leaving groups may be nucleofugal, in which the group leaves with a pair of
electrons that formerly served as the bond between the leaving group and the molecule, or
may be electrofugal, in which the group leaves without the pair of electrons. The ability of a
nucieofugal feaving group to leave depends on its base strength, with the strongest bases
being the poorest leaving groups. Common nucleofugal leaving groups include nitrogen {e.g.,
from diazonium salts); sulfonates, including alkylsulfonates (e.g., mesylate),
fluorcatkylsulfonates (e.g , triflate, hexaflate, nonaflate, and tresylate), and aryisulfonates
{e.g., tosylate, brosylate, closylate, and nosylate}. Others include carbonates, halide ions,
carboxylate anions, phenolate 1ous, and alkoxides. Some stronger bases, such as NH2™ and
(OH can be made better leaving groups by treatment with an acid. Common electrofugal
feaving groups include the proton, CO2, and metals.

i8045] “Opposite enantiomer” refers to a molecule that is a non-superimposable mirror
image of a reference molecule, which may be obtained by inverting all the stereogenic
centers of the reference molecule. For example, if the reference molecule has § absolute
stereochemical configuration, then the opposite enantiomer has R absolute stereochemical
configuration. Likewise, if the reference molecule has 5,8 absolute stereochemical
configuration, then the opposite enantiomer has R K stereochemical configuration, and so on.
{0046] “Stereoisomer” and “stereoisomers” of a cormpound with given stereochemical
configuration refer to the opposite enantiomer of the compound and to any diastereoisomers,
including geometrical 1somers (Z/1) of the compound. For example, if a compound has 8,87
stereochemical configuration, its stereoisomers would include its opposite enantiomer having
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RS, 7 configuration, and tts diastereomers having §,5,7 configuration, X, R,Z configuration,

S, RE configuration, R 5 F configuration, 5,8,/ configuration, and R R F configuration. It the
stereochemical configuration of a compound is not specified, then “stereoisomer” refers to
any one of the possible stereochemical configurations of the compound.

{60471 “Substantially pure stereocisomer” and variants thereof refer to a sample containing a
compound having a specific stereochemical configuration and which comprises at least about
95% of the sample.

{0048] “Pure stereoisomer” and vartants thereof refer to a sample containing a compound
having a specific stereochemical configuration and which comprises at least about 99.5% of
the sample.

{0049] “Subject” refers to a mammal, including a human.

{0605¢] “Pharmaceutically acceptable” substances refer to those substances which are
suttable for administration to subjects.

{0051] “Treating” refers to reversing, alleviating, inhibiting the progress of, or preventing a
disease, disorder or condition to which such term applies, or to reversing, alleviating,
inhibiting the progress of, or preventing one or more symptoms of such disease, disorder or
condition.

[0052]  “Treatment” refers to the act of “treating,” as defined immediately above.

2% <

{6053] “Drug,” “drug substance,” “active pharmaceutical ingredient,” and the like, refer to
a compound (e.g., compounds of Formula 1, including subgeneric compounds and
compounds specifically named in the specification) that may be used for treating a subject in
need of treatment.

{6054] “Effective amount” of a drug, “therapeutically effective amount” of a drug, and the
like, refer to the quantity of the drug that may be used for treating a subject and may depend
on the weight and age of the subject and the route of administration, among other things.
18055] “Excipient” refers to any diluent or vehicle for a drug.

{0056] “Pharmaceutical composition” refers to the combination of one or more drug
substances and one or more excipients.

39 4k

{0057} “Drug product,” “pharmaceutical dosage form,” “dosage form,” “final dosage form”
and the like, refer to a pharmaceutical composition suitable for treating a subject in need of
treatment and generally may be in the form of tablets, capsules, sachets containing powder or

granules, liquid solutions or suspensions, patches, films, and the like.

11



WO 2021/055326 PCT/US2020/050823

{6058] “Condition associated with GPR139” and similar phrases relate to a disease,
disorder or condition in a subject for which activation (agonism) of GPR139 may provide a
therapeutic or prophylactic benefit.

{0059] The following abbreviations may be used in the specification: Ac (acetyl); ACN
{acetontiriie); AIBN (azo-bis-isobutyronitrile), API (active pharmaceutical ingredient); ag
{aqueous}; Bapirg (4,4,4'.4'.5,5,5 5 -octamethyl-2,2'-b1{1,3,2-dioxaborolane}); BINAP (2,2'-
bis(diphenyiphosphino}-1,'-binaphthyl); Boc {ferr-butoxycarbonyl); Cbz (carbobenzyloxy);
CDI (1, 1'-carbonyldiimidazole); dba (dibenzylideneacetone); DAST (N, N-diethylaminosuflur
trifluoride)y;, DCC (1,3-dicyclohexylcarbodiimide), DCE (1, 1-dichioroethane), DCM
{dichloromethane); BIAD (ditsopropyl azodicarboxylatey;, DIPEA (N, M-diisopropylethyl-
amine, Hinig's Base), DMA (N N-dimethylacetamide), DMAP (4-dimethylaminopyridine};
DME {1,2-dimethoxyethane), BMF (VN N-dimethyiformamide), DMSO (dimethylsulfoxide),
dppf (1,1-bis(diphenylphosphino)ferrocene); DTT (dithiothreitol); ECso (effective
concentration at half maximal response); EDA {ethoxvlated dodecy! alcohol, Bri®35); EDC
{N-{3-dimethylaminopropyl)-N'-ethylcarbodiimide);, EDTA (ethylenediaminetetraacetic
acid); ee {enantiomernic excess), eq (equivalents), Et (ethyl), EtN (triethylamine); EtOAc
(ethyl acetate), EtOH (ethanol), HATU (2-(3H-{1,2,3}triazolo[4,5-bpyridin-3-yi}-1,1,3,3-
tetramethyluronium hexafluorophosphate(V)), HEPES (4-(2-hydroxyethylpiperazine-1-
ethanesulfonic acid); HOAc (acetic acid), HOBt (1H-benzo[d]{1,2,3 ltriazol-1-0l); ICso
{concentration at 50% inhibition);, IPA (isopropanol}; IPAc (isopropyl] acetate); IPE
(isopropylether); Ki {inhibition constant}; KO#Bu (potassium tertiary butoxide), LDA
(lithium diisopropylamide), LIHMDS (lithium bis(trimethylsilyhamide), mCPBA (m-
chloroperoxybenzoic acid);, Me {methyl), MeOH (methanol); MTBE (methyl ferf-butyl
ether}); mp (melting point); n-BuLi {(n-butyl lithium);, NaO7-Bu (sodium tertiary butoxide);
NBS (N-bromosuccinimide); NCS (N-chlorosuccinimide); NIS (N-1odosuccinimide), NMM
(N-methylmorpholine), NMP (N-methyl-pyrrolidone};, OTY (triflate); PdClx(dtbpt)
(dichloro[1,17-bis{di~rert-butylphosphinoj)ferrocenepalladium{Il)); PE (petroleur ether);, Ph
{phenyl); pECse (-logio{ECso), where ECso 15 given in molar (M) units), plCso (-logio(ICso),
where ICse 1s given in molar (M) units); pKi (-logio(Ki1), where Ki is given in molar (M)
units); Pr {propyl}; c-Pr {cyclopropyl), i-Pr (isopropyl); PTFE (polytetrafluoroethylene); Rac
(racemic); RT (room temperature, approximately 20°C to 25°C); SEM (2-
{trimethylsilyDethoxymethyl), SEM-CI {(Z-chloromethoxvethylytrimethylsilane), SFC

{supercritical fluid chromatography);, T3P (2,4,6-tripropyi-1,3,5,2 4 6-trioxatriphosphinane

Et]
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2.4, 6-trioxide); TBAF {tetrabutylammonium fluoride), TBS (fers-butyldimethylsilyl), TBSCI
(fert-butylchiorodimethylsilane);, TCEP (wis{2-carboxyethylphosphine);, TFA (trifluoroacetic
acid), TFAA (2,2, 2-trifluoroacetic anhydride), THF (tetrahydrofurany, TLC (thin layer
chromatography), TMEDA (tetramethylethylenediamine); TMS (trimethylsilyl); and Tris
buffer (2-amino-2-hydroxymethyl-propane-1,3-diol buffer).

{00608] As described, below, this disclosure provides compounds of Formula 1, tautomers
thereof, or pharmaceutically acceptable salts of the compounds of Formula 1 or their
tautomers. This disclosure also provides materials and methods for preparing compounds of
Formula 1, pharmaceutical compositions comprising them, and the use of compounds of
Formula 1 and their tautomers and pharmaceutically acceptable salts {optionally in
combination with other pharmacologically active agents) for treating diseases, disorders or
conditions associated with GPR139.

{0061] In addition to the specific compounds in the examples, the compounds of

Formuia 1,

tautomers thereof, or pharmaceutically acceptable salts of the compounds of Formula 1 or
tautomers thereof, include those in which:
{1} aisasingle bond, P is a double bond, X' is NR™, and either (i) X? is N and
X% is CR3C or (11) X% is CR? and X7 is selected from N and CR’C; or
o is a double bond, B is a single bond, X° is NR*" and either (i) X' is N and
X2 is CR? or (i) X' is CR'C and X7 is selected from N and CR%;
i is selected from 0 and 1;
RIC R R3C and RY are each independently selected from
{a) hydrogen; and
(b} Ci6 alkyl and Css cycloalkyl, each unsubstituted or substituted

with 1 to 3 substituents independently selected from halo;
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R™ and R are each independently selected from Cies alkyl, C3x cycloalkyl
and Ceo aryl, each unsubstituted or substituted with 1 1o 3
substituents independently selected from halg;

R’ is selected from hydrogen and Ci- alkyl, and

R® is selected from Ci alkyl and Cs-s cycloalkyl; or

R and R, together with the nitrogen and carbon atoms to which they are
each respectively attached, form a Cs. heterocyclic ring, the
heterocyclic ring being monocyclic and having one ring atom which
is a heteroatom;

X7 is selected from N and CR;

R’ is selected from
{(a) hydrogen, halo, cyano, hydroxy and amino; and
(b} C1 alkyl and Ci.s alkoxy, each unsubstituted or substituted with

1 to 3 substituents independently selected from halg;

R® and R° are each independently selected from
{a) hydrogen, halo, cyano, hydroxy and amino; and
(b} Cis alky! and Ci.6 alkoxy, each unsubstituted or substituted with

I to 3 substituents independently selected from halo; or

R® and R’ together with the carbon atoms to which they are attached, form a
(a5 heterocyclic ring, the heterocyclic ring having one or two ring
atoms that are heteroatoms, each of heteroatoms being independently
selected from N, O and §;

RY and R are each independently selected from
{a) hydrogen, halo, cyano, hydroxy and amino; and
(b} Cis alkyl and Ci.6 alkoxy, each unsubstituted or substituted with

1 to 3 substituents independently selected from halo.

{6062] In addition to embodiment (1) in the preceding paragraph, the compounds of

Formula 1 include those in which:

(2)  «is asingle bond, P is a double bond, X' is NR'™N, and either (i} X? is N and
X% is CRC or (11) X% is CR? and X7 is selected from N and CRC.

{0063] In addition to embodiment (2} in the preceding paragraph, the compounds of

Formula 1 include those in which R™W is selected from:
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(3) Cre alkyl, Cas cycloalkyl and phenyl, each unsubstituted or substituted with
1 to 3 substituents independently selected from halo;
{4) Cue alkyl, Ca6 cycloalkyl and phenyl, each unsubstituted or substituted with
1 to 3 substituents independently selected from halo;
(5) Cr alkyl, Cae cycloalkyl and phenyl, each unsubstituted or substituted with
1 to 3 substituents independently selected from halo;
{6) Ci-4 alkyl, cyclopropyl and phenyl, each unsubstituted or substituted with 1
to 3 substituents independently selected from halo; or
() Cra alkyl and cyclopropyl, each unsubstituted or substituted with 1 to 3
substituents independently selected from halo.
{0064] In addition to any one of embodiments (3) to (7) in the preceding paragraph, the
compounds of Formula 1 include those in which:
{(8)  the substituents for R'N are each unsubstituted or substituted with 1 to 3
substituents selected from fluoro; or
(9)  the substituents for R'™ are each unsubstituted.
{8063] In addition to any one of embodiments {(2) to (9) in the preceding paragraphs, the
compounds of Formula 1 include those in which:
(10y  X?is Nand X°is CRC.
{06066] In addition to any one of embodiments {(2) to (10} in the preceding paragraphs, the
compounds of Formula 1 include those in which R’ is selected from:
{11) hydrogen, Cis alkyl and Cas cycloalkyl, wherein Cis alky! and
Cs.6 cycloalkyl are each unsubstituted or substituted with 1 to 3
substituents independently selected from halo;
(12)  hydrogen, Ci alkyl and Csw cycloalkyl, wherein Cis alkyl and
Cas cycloalkyl are each unsubstituted or substituted with 1 {0 3
substituents independently selected from halo; or
{13) hydrogen, Ci-s alkyl and cyclopropyl, wherein Ci.4 alkyl and cyclopropyt are
each unsubstituted or substituted with 1 to 3 substituents
independently selected from halo.
{6067] In addition to any one of embodiments (11} to (13) in the preceding paragraph, the
compounds of Formula 1 include those in which:
(14)  the substituents for RC are each unsubstituted or substituted with 1 to 3

substituents selected from fluoro; or
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(1S)  the substituents for R’" are each unsubstituted.
{0068] In addition to any one of embodiments (2) to (9) in the preceding paragraphs, the
compounds of Formula 1 include those in which:
(16)  X%is CR? and 2C is selected from N and CR*".
{606%9] In addition to any one of embodiments {2) to (9) in the preceding paragraphs, the
compounds of Formula 1 include those in which:
(17y X215 CR? and X°is CR3“.
i807¢] In addition to any one of embodiments (16} to (17) in the preceding paragraphs, the
compounds of Formula 1 include those in which R3¢ is selected from:
{(18)  hydrogen, Cis alkyl and Cs« cycloalkyl, wherein Cis alkyl and
Cs.6 cycloalkyl are each unsubstituted or substituted with 1 to 3
substituents independently selected from halg;
{19}  hydrogen, Ci alkyl and Cs. cycloalkyl, wherein Ci alkyl and
(5.6 cycloalkyl are each unsubstituted or substituted with 1 103
substituents independently selected from halo; or
{20)  hydrogen, Ci4 alkyl and cyclopropyl, wherein Cia alkyl and cyclopropyl are
each unsubstituted or substituted with 1 to 3 substituents
independently selected from halo.
{6071} In addition to any one of embodiments {18} to (20} in the preceding paragraph, the
compounds of Formula 1 include those in which:
{21y  the substituents for RC are each unsubstituted or substituted with 1 to 3
substituents selected from fluoro; or
(22)  the substituents for R’C are each unsubstituted.
{6072} In addition to any one of embodiments (2) to (9) in the preceding paragraphs, the
compounds of Formula 1 include those in which:
23y X'isCR’and X’ is N.
{0073] Inaddition to embodiment (1), the compounds of Formula 1 include those in which:
(24) o is a double bond, B is a single bond, X% is NR*™ and either (i) X' is N and
X*is CR? or (ii) X! is CR' and 2 is selected from N and CR”.
{6074] In addition to embodiment {24} in the preceding paragraph, the compounds of
Formula 1 include those in which R°Y is selected from:
(25)  Cure alkyl, Cse cycloalkyl and phenyl, each unsubstituted or substituted with

1 to 3 substituents independently selected from halo;
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(26) Cuie alkyl, Cs cycloalkyl and phenyl, each unsubstituted or substituted with
1 to 3 substituents independently selected from halo;
{27y Cia alkyl, Cs6 cycloalkyl and phenyl, each unsubstituted or substituted with
1 to 3 substituents independently selected from halg;
(28}  Cia alkyl and Cs.6 cycloalkyl, each unsubstituted or substituted with 1 1o 3
substituents independently selected from halo; or
(29)  Cuia alkyl and cyclopropyl, each unsubstituted or substituted with 1 10 3
substituents independently selected from halo.
{0075] In addition to any one of embodiments (25) to (29} in the preceding paragraph, the
compounds of Formula 1 include those in which:
(30)  the substituents for R*N are each unsubstituted or substituted with 1 to 3
substituents selected from fluoro; or
(31}  the substituents for R°N are each unsubstituted.
{6076] In addition to any one of embodiments {24) to (31) in the preceding paragraphs, the
compounds of Formula 1 include those in which:
32y X'isNand X’is CR%
(33y  X'is CR'“ and X2 is selected from N and CR?; or
(34) X'is CR"™and X?is CR%
{6077} In addition to any one of embodiments (32} to (34} in the preceding paragraph, the
compounds of Formula 1 include those in which R' is selected from:
{35) hydrogen, Cis alkyl and Cas cycloalkyl, wherein Cis alkyl and
Cs.6 cycloalkyl are each unsubstituted or substituted with 1 to 3
substituents independently selected from halo;
(36) hydrogen, Ci alkyl and Csw cycloalkyl, wherein Cis alkyl and
Cas cycloalkyl are each unsubstituted or substituted with 1 {0 3
substituents independently selected from halo; or
{37y  hydrogen, Ci-s alkyl and cyclopropyl, wherein Ci.4 alkyl and cyclopropyt are
each unsubstituted or substituted with 1 to 3 substituents
independently selected from halo.
{6078] In addition to any one of embodiments (35} to (37) in the preceding paragraph, the
compounds of Formula 1 include those in which:
(38) the substituents for R'C are each unsubstituted or substituted with 1 to 3

substituents selected from fluoro; or
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(39)  the substituents for R'* are each unsubstituted.
{6079} In addition to any one of embodiments (24) to (31} in the preceding paragraphs, the
compounds of Formula 1 include those in which:
40y X'isCR"Wand X?isN.
{6088] In addition to embodiment (40) in the preceding paragraph, the compounds of
Formuia 1 include those in R'" is selected from:
{41y  hydrogen, Cis alkyl and Cis cycloalkyl, wherein Cis alkyl and
Cs.s cycloalkyl are each unsubstituted or substituted with 1 to 3
substituents independently selected from halo;
{42y  hydrogen, Ci alkyl and Cs« cycloalkyl, wherein Cis alkyl and
Cs.6 cycloalkyl are each unsubstituted or substituted with 1 to 3
substituents independently selected from halo; or
{43) hydrogen, Cj.2 alkyl and cyclopropyl, wherein Ci alkyl and cyclopropyt are
each unsubstituted or substituted with 1 to 3 substituents
independently selected from halo.
{6081] In addition to any one of embodiments (41) to {(43) 1n the preceding paragraph, the
compounds of Formula 1 include those in which the R'C substituent is:

(44)  the substituents for R'* are each unsubstituted or substituted with 1 to 3
substituents selected from fluoro; or

{(45)  the substituents for R'C are each unsubstituted.

{0082] In addition to any one of embodiments (1} 1o (8) and (16) to (39) in the preceding
paragraphs, the compounds of Formula 1 include those in which R? is selected from:

{46)  hydrogen, Cis alkyl and Cs« cycloalkyl, wherein Cis alkyl and
Cs.6 cycloalkyl are each unsubstituted or substituted with 1 to 3
substituents independently selected from halo,

{47) hydrogen, Ci4 alkyl and Cs.6 cycloalkyl, wherein Cia altkyl and
Cs.6 cycloalkyl are each unsubstituted or substituted with 1 10 3
substituents independently selected from halo;

(48)  hydrogen, Ci4 alkyl and cyclopropyl, wherein Ci.4 alkyl and cyclopropyl are
each unsubstituted or substituted with 1 to 3 substituents
independently selected from halo;

(49}  hydrogen and C1.4 alkyl which is unsubstituted or substituted with 1 to 3

substituents independently selected from halo; or
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{50) hydrogen.

{0083] In addition to any one of embodiments (46} to {49} in the preceding paragraph, the
compounds of Formula 1 include those in which:

{(51)  the substituents for R* are each unsubstituted or substituted with 1 to 3
substituents selected from fluoro; or

(52)  the substituents for R* are each unsubstituted.

{0084] In addition to any one of embodiments (1} to (52) in the preceding paragraphs, the
compounds of Formula 1 include those in which R* is selected from:

(53}  hydrogen, Ci alkyl and Cs. cycloalkyl, wherein Cis alkyl and
(5.6 cycloalkyl are each unsubstituted or substituted with 1 103
substituents independently selected from halo;

{54) hydrogen, Ci alkyl and Css cycloalkyl, wherein Cis alkyl and
Cs.6 cycloalkyl are each unsubstituted or substituted with 1 to 3
substituents independently selected from halo;

(55) hydrogen, Ci alkyl and cyclopropyl, wherein Ci4 alkyl and cyclopropyt are
each unsubstituted or substituted with 1 to 3 substituents
independently selected from halo;

{56) hydrogen, methyl, ethyl, isopropyl and cyclopropyl, wherein the methyl,
ethyl, tsopropyl and cvclopropyl substituents are each unsubstituted
or substituted with 1 to 3 substituents independently selected from
halo;

{57y  hydrogen and methyl which 1s unsubstituted or substituted with 1 1o 3
substituents independently selected from halo; or

(58) hydrogen.

{B083] In addition to any one of embodiments (53) to (57} in the preceding paragraph, the
compounds of Formula 1 include those in which:

(59}  the substituents for R* are each unsubstituted or substituted with 1 to 3
substituents selected from fluoro; or

{(60)  the substituents for R* are each unsubstituted.

{6086] In addition to any one of embodiments (1} to (60) in the preceding paragraphs, the
compounds of Formula 1 include those in which R® is selected from:

{61) hydrogen and Cis alkyl;

(62) hydrogen and Cis alkyl;
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{63) hydrogen, methyl, ethvl and isopropyl;

(64) hydrogen and methyl; or

{65y hydrogen.
{0087] In addition to any one of embodiments (1) to (65) in the preceding paragraphs, the
compounds of Formula 1 include those in which R® is selected from:

(66) Cia alkyl and Css cycloalkyl;

67y  Cia alkyl and Ca6 cycloalkyl;

{68}  methyl, ethyl, propyl, isopropyi and cyclopropyl;

{69) methy] and ethyl; or

(70)  methyl.
{0088] In addition to any one of embodiments (1) to {60} in the preceding paragraphs, the
compounds of Formula 1 include those in which wherein R® and R®, together with the
nitrogen and carbon atoms to which they are each respectively attached, form a:

{(71)  Css beterocyclic ring, the heterocyclic ring being monoeyclic and having

one ring atom which is a heteroatom;
(72)  Cs4 heterocyclic ring, the heterocyclic ring being monocyclic and having
one ring atom which is a hetercatom;

(73) pyrrolidine; or

(74)  pyrrolidin-1,2-divl.
{0089] In addition to any one of embodiments (1) to (74), compounds of Formula 1 include
those in which:

{75y nis0.
{6090] In addition to any one of embodiments (1) to {75}, compounds of Formula T include
those in which:

(76) X isN.
i8091] In addition to any one of embodiments (1} to (75), compounds of Formula 1 include
those 1 which:

(77) X is CR’.
{6092} In addition to embodiment (77) in the preceding paragraph, the compounds of
Formula 1 include those in which R is selected from:

{78y  {(a) hydrogen, halo, cyano and hydroxy; and
{b) Cre alkyl and Ci-6 alkoxy, each unsubstituted or substituted with 1 to 3

substituents independently selected from halo;

20



WO 2021/055326 PCT/US2020/050823

(79)

(80)

(81)

(82)

(83)

(84)
(85)
(86)
(87)

{a} hydrogen, halo and hydroxy; and

(b} Ci6 alky! and Ci.6 alkoxy, each unsubstituted or substituted with 1 to 3
substituents independently selected from halg;

(a) hydrogen and halo; and

{b) Cre alkyl and Ci-6 alkoxy, each unsubstituted or substituted with 1 to 3
substituents independently selected from halo;

(a) hydrogen and halo; and

(b) Cig alky! and Ci-; alkoxy, each unsubstituted or substituted with 1t 3
substituents independently selected from halo;

{(a} hydrogen and halo; and

(b} methyl, ethyl and methoxy, each unsubstituted or substituted with 1 to 3
substituents independently selected from halg;

(a) hydrogen and halo; and

{(b) methyi, ethyl and methoxy, each unsubstituted or substituted with 1 10 3
substituents independently selected from fluorg;

hydrogen, halo, methyl, ethyl and methoxy;

hydrogen, halo, methyl and methoxy;

hydrogen, fluoro, chloro, methyl and methoxy; or

hydrogen.

{6093] In addition to any one of embodiments (1) to (87} in the preceding paragraphs, the

compounds of Formula 1 include those in which R® is selected from:

(88)

(89)

(90)

1)

(a) hydrogen, halo, cyano, hydroxy and amino; and

{b) Cre alkyl and Ci-6 alkoxy, each unsubstituted or substituted with 1 to 3
substituents independently selected from halo;

{(a) hydrogen, halo, cyano and hydroxy; and

(b) Cis alky! and Ci.s alkoxy, each unsubstituted or substituted with 1t 3
substituents independently selected from halo;

{a) hydrogen, halo and hydroxy; and

(b} Ci6 alky! and Ci.6 alkoxy, each unsubstituted or substituted with 1 to 3
substituents independently selected from halg;

(a) hydrogen and halo; and

{b) Cre alkyl and Ci-6 alkoxy, each unsubstituted or substituted with 1 to 3

substituents independently selected from halo;
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92)

(93)

(94)

(95)
(96)
(97)

(98)

{(a} hydrogen and halo; and

(b} Ciq alky! and Ci.3 alkoxy, each unsubstituted or substituted with 1 to 3
substituents independently selected from halg;

(a) hydrogen and halo; and

{b) methyi, ethyl, and methoxy, each unsubstituted or substituted with T to 3
substituents independently selected from halo;

(a) hydrogen and halo; and

(b) methvl, ethyl and methoxy, each unsubstituted or substituted with 1 to 3
substituents independently selected from fluoro,

hydrogen, halo, methyl, ethyl and methoxy;

hydrogen, halo, methyl and methoxy;

hydrogen, fluoro, methyl and methoxy; or

hydrogen.

{6094] In addition to any one of embodiments (1) to (98) in the preceding paragraphs, the

compounds of Formula 1 include those in which R” is selected from:

(99)

(100)

(101)

(102)

(103)

(104)

{(a) hydrogen, halo, cyano, hydroxy and amino, and

(b) Cis alky! and Ci.s alkoxy, each unsubstituted or substituted with 1t 3
substituents independently selected from halo;

{a) hydrogen, halo, cyano and hydroxy; and

(b} Ci6 alky! and Ci.6 alkoxy, each unsubstituted or substituted with 1 to 3
substituents independently selected from halg;

(a}) hydrogen, halo and hydroxy; and

{b) Cre alkyl and Ci-6 alkoxy, each unsubstituted or substituted with 1 to 3
substituents independently selected from halo;

(a) hydrogen and halo; and

(b) Cis alky! and Ci.s alkoxy, each unsubstituted or substituted with 1t 3
substituents independently selected from halo;

{a) hydrogen and halo; and

(b} Ciq alky! and Ci.3 alkoxy, each unsubstituted or substituted with 1 to 3
substituents independently selected from halg;

(a) hydrogen and halo; and

{(b) methyi, ethyl and methoxy, each unsubstituted or substituted with 1 10 3

substituents independently selected from halo;
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{105) (a) hydrogen and halo; and
(b} methyl, ethyl and methoxy, each unsubstituted or substituted with 1 to 3
substituents independently selected from fluore,
(106) hydrogen, halo, methyl, trifluoromethyl, methoxy and triftuoromethoxy;
{107y hydrogen, chloro, fluoro, methyl, trifluoromethyl, methoxy and
trifluoromethoxy;
(108) hydrogen, methyl, trifluoromethyl, methoxy and trifluoromethoxy; or
{109y methyl, trifluoromethyl, methoxy and triflucromethoxy.
[6095]  Inaddition to any one of embodiments (1) to (87) in the preceding paragraphs, the
compounds of Formula 1 include those in which R* and R’, together with the carbon atoms to
which they are attached, form a Cs.s heterocyclic ring, the heterocyclic ring having one or
two ring atoms that are heteroatoms, each of heteroatoms being independently selected from:
{110y N, Oand S;
(111) Nand G or
(112) O.
{6096] In addition to any one of embodiments (110} to (112) in the preceding paragraph,
the compounds of Formula | include those in which R® and R®, together with the carbon
atorus to which they are attached, form a Cas heterocyclic ring having:
(113) six ring atoms;
(114) six ring atoms in which 2 of the ring atoms are heteroatoms; or
{115} six ring atoms in which 1 of the ring atoms 13 a hetercatom.
{0097] In addition to any one of embodiments (1) to (115) in the preceding paragraphs, the
compounds of Formula 1 include those in which R is selected from:
(116) (a) hydrogen, halo, cyano and hydroxy; and
{(b) Ci6 alkyl and Ci.6 alkoxy, each unsubstituted or substituted with 1 to 3
substituents independently selected from halg;
(117) (a) hydrogen, halo and hydroxy; and
{b}) Cre alkyl and Croe alkoxy, each unsubstituted or substituted with 1 to 3
substituents independently selected from halo;
{118} (a)hydrogen and halo; and
(b) Cis alkyl and Ci.s alkoxy, each unsubstituted or substituted with 1 to 3
substituents independently selected from halo;

(119) (a) hydrogen and halo; and

[ Q]
3



WO 2021/055326 PCT/US2020/050823

(1209

(121)
(122

(123)
(124)

{(b) Cra alkyl and C1-3 alkoxy, each unsubstituted or substituted with 1 t0 3
substituents independently selected from halo;

hydrogen, halo and Ci4 alkyl which ts unsubstituted or substituted with 1 to
3 substituents independently selected from halo;

hydrogen, halo and Ci4 alkyl,

hydrogen, halo and methyl;

hydrogen, fluoro and methyl; or

hydrogen.

[0098] Inaddition to any one of embodiments (1) to (124) in the preceding paragraphs, the

compounds of Formula 1 include those in which R'! is selected from:

(125)

(126)

(127

(128)

(129)

(130)

(131)

(132)
(133)

(98]

{(a) hydrogen, halo, cyano and hydroxy; and

(b) Cis alkyl and Ci.6 alkoxy, each unsubstituted or substituted with 1 to 3
substituents independently selected from halo;

{a} hydrogen, halo and hydroxy; and

{b}) Cre alkyl and Croe alkoxy, each unsubstituted or substituted with 1 to 3
substituents independently selected from halo,

(a}) hydrogen and halo; and

{(b) Cie alkyl and Ci-6 alkoxy, each unsubstituted or substituted with 110 3
substituents independently selected from halo;

(a) hydrogen and halo; and

(b) Cia alkyl and Ci-3 alkoxy, each unsubstituted or substituted with 1 to 3
substituents independently selected from halo;

hydrogen, halo and Ci4 alkyl which is unsubstituted or substituted with 1 to
3 substituents independently selected from halo;

hydrogen, halo and Cia alkyl;

hydrogen, halo and methyl;

hydrogen, chloro, fluoro and methyl; or

hydrogen.

{6099} Compounds of Formula | include embodiments (1) through (133) described in the

preceding paragraphs and all compounds specifically named in the examples, and may exist

as salts, complexes, solvates, hydrates, and liquid crystals. Likewise, compounds of

Formula 1 that are salts may exist as complexes, solvates, hydrates, and liquid crystals,
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{0108] Compounds of Formula 1 may form pharmaceutically acceptable complexes, salts,
solvates and hydrates. These salts include acid addition salts {including di-acids) and base
salts. Pharmaceutically acceptable acid addition salts inchude salts derived from inorganic
acids such as hydrochloric acid, nitric acid, phosphoric acid, sulfuric acid, hydrobromic acid,
hydroiodic acid, hydrotluoric acid, and phosphorous acids, as well nontoxic salts derived
from organic acids, such as aliphatic mono- and dicarboxylic acids, phenyl-substituted
alkanoic acids, hydroxy atkanoic acids, alkanedioic acids, aromatic acids, aliphatic and
aromatic sulfonic acids, etc. Such salts include acetate, adipate, aspartate, benzoate, besylate,
bicarbonate, carbonate, bisulfate, sulfate, borate, camsylate, citrate, cyclamate, edisylate,
esylate, formate, fumarate, gluceptate, gluconate, glucuronate, hexafluorophosphate,
hibenzate, hydrochloride/chloride, hydrobromide/bromide, hydroiodide/iodide, isethionate,
lactate, malate, maleate, malonate, mesylate, methylsulfate, naphthylate, 2-napsylate,
nicotinate, nifrate, orotate, oxalate, palmitate, pamoate, phosphate, hydrogen phosphate,
dihydrogen phosphate, pyroglutamate, saccharate, stearate, succinate, tannate, tartrate,
tosylate, trifluoroacetate and xinofoate salts.

{0161] Pharmaceutically acceptable base salts include salts derived from bases, including
metal cations, such as an alkali or alkaline earth metal cation, as well as amines. Examples of
suttable metal cations include sodium, potassium, rmagnesium, calcium, zing, and aluminum,
Examples of suitable amines include arginine, N NV'-dibenzylethylenediamine,
chloroprocaine, choline, diethylamine, diethanolamine, dicyclohexylamine, ethylenediamine,
glycine, lysine, N-methylglucamine, olamine, Z-amino-2-hydroxymethyl-propane-1,3-diol,
and procaine. For a discussion of useful acid addition and base salts, see S. M. Berge et al., /.
Pharm. Sci. (19773 66:1-19; see also Stahl and Wermuth, Handbook of Pharmaceutical Salts:
Properties, Selection, and Use (2002},

{8162] Pharmaceutically acceptable salts may be prepared using various methods. For
example, a compound of Formula 1 may be reacted with an appropriate acid or base to give
the desired salt. Alternatively, a precursor of the compound of Formula 1 may be reacted with
an acid or base to remove an acid- or base-labile protecting group or to open a lactone or
lactam group of the precursor. Additionally, a salt of the compound of Formula | may be
converted to another salt (or free form) through treatment with an appropriate acid or base or
through contact with an ion exchange resin. Following reaction, the salt may be isolated by
filtration if it precipitates from solution, or by evaporation to recover the salt. The degree of

ionization of the salt may vary from completely ionized to almost non-ionized.
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{0103] Compounds of Formula T may exist in a continuum of solid states ranging from
fully amorphous to fully crystalline. The term “amorphous” refers to a state in which the
material facks long range order at the molecular tevel and, depending upon temperature, may
exhibit the physical properties of a solid or a liquid. Typically, such materials do not give
distinctive X-ray diffraction patterns and, while exhibiting the properties of a solid, are more
formally described as a liquid. Upon heating, a change from solid to liquid properties occurs
which is characterized by a change of state, typically second order (“glass transition”). The
term “crystalline” refers to a solid phase in which the material has a regular ordered internal
structure at the molecular level and gives a distinctive X-ray diffraction pattern with defined
peaks. Such materials when heated sufficiently will also exhibit the properties of a liquid, but
the change from solid to liquid is characterized by a phase change, typically first order
(“melting point™}.

{0104] Compounds of Formula 1 may also exist in unsolvated and solvated forms. The
term “solvate” describes a molecular complex comprising the compound and one or more
pharmaceutically acceptable solvent molecules {e.g., ethanol). The term “hydrate” is a solvate
in which the solvent is water. Pharmaceutically acceptable solvates include those in which the
solvent may be isotopically substituted (e g, D20, acetone-ds, DMSO-ds).

{0105] A currently accepted classification system for solvates and hydrates of organic
compounds is one that distinguishes between isolated site, channel, and metal-ion
coordinated solvates and hydrates. See, e.g., K. R Morris (H. G. Brittain ed.) Polymorphism
in Pharmaceaticad Solids (1995). Isolated site solvates and hydrates are ones in which the
solvent (e.g., water) molecules are isolated from direct contact with each other by intervening
molecules of the organic compound. In channel solvates, the solvent molecules lie in lattice
channels where they are next to other solvent molecules. In metal-ion coordinated solvates,
the solvent molecules are bonded to the metal 1o0.

i8106] When the solvent or water 1s tightly bound, the complex will have a well-defined
stotchiometry independent of humidity. When, however, the solvent or water is weakly
bound, as in channel solvates and in hygroscopic compounds, the water or solvent content
will depend on humidity and drying conditions. In such cases, non-stoichiometry will
typically be observed.

{0107] Compounds of Formula 1 may also exist as multi-component complexes (other than
salts and solvates) in which the compound (drug) and at least one other component are

present in stoichiometric or non-stoichiometric amounts. Complexes of this type include
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clathrates (drug-host inclusion complexes) and co-crystals. The latter are typically defined as
crystalline complexes of neutral molecular constituents which are bound together through
non-covalent interactions but could also be a complex of a neutral molecule with a salt. Co-
crystals may be prepared by melt crystallization, by recrystallization trom solvents, or by
physically grinding the components together. See, e.g., 0. Almarsson and M. J. Zaworotko,
Chem. Commun. (2004) 17:1889-1896. For a general review of multi-component complexes,
see J. K Haleblian, /. Pharm. Sci. (1975) 64(8):1269-38.

{0108] When subjected to suitable conditions, compounds of Formula 1 may existin a
mesomorphic state (mesophase or liguid crystal). The mesomorphic state lies between the
true crystalline state and the true Hiquid state (either melt or solution). Mesomorphism arising
as the result of a change in temperature 1s described as “thermotropic” and mesomorphism
resulting from the addition of a second component, such as water or another solvent, is
described as “lyotropic.” Compounds that have the potential to form lyotropic mesophases
are described as “amphiphilic” and include molecules which possess a polar ionic moiety
{e.g., -COONa", -COOK™, -S03"Na") or polar non-ionic moiety {such as -N"N(CH3z)s). See,
e.g, N H Hartshorne and A. Stuart, Crystals and the Polarizing Microscope (4th ed, 1970).
i8109] Each compound of Formula 1 may exist as polymorphs, sterecisomers, tautomers,
or some combination thereof, may be isotopically-labeled, may result from the administration
of a prodrug, or form a metabaolite following administration.

{0118} “Prodrugs” refer to compounds having little or no pharmacological activity that can,
when metabolized i vive, undergo conversion to compounds having desired pharmacological
activity. Prodrugs may be prepared by replacing appropriate functionalities present in
pharmacologically active compounds with “pro-moieties” as described, for example, in

H. Bundgaar, Design of Frodrugs (1985). Examples of prodrugs include ester, ether or amide
derivatives of compounds of Formula 1 having carboxylic acid, hydroxy, or amino functional
groups, respectively. For further discussions of prodrugs, see e.g., T. Higuchi and V. Stella
“Pro-drugs as Novel Delivery Systems,” ACS Svmposium Series 14 (1975) and E. B. Roche
ed., Bioreversible Carriers in Drug Design (1987).

{0111} “Metabolites” refer to compounds formed i vive upon administration of
pharmacologically active compounds. Examples include hydroxymethyl, hydroxy, secondary
amino, primary amino, phenol, and carboxylic acid derivatives of compounds of Formula |
having methyl, alkoxy, tertiary amino, secondary anino, phenyl, and amide groups,

respectively.
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{0112] Compounds of Formula T may exist as stereoisomers that result from the presence
of one or more stereogenic centers, one or more double bonds, or both. The sterecisomers
may be pure, substantially pure, or mixtures. Such sterecisomers may also result from acid
addition or base salts in which the counter-ion is optically active, for example, when the
counter-ion s D-lactate or L-lysine.

{0113] Compounds of Formula T may exist as tautomers, which are isomers resulting from
tautomerization. Tautomeric isomerism includes, for example, imine-enamine, keto-enol,
oxime-nitroso, and amide-imidic acid tautomerism.

{0114] Compounds of Formula 1 may extubit more than one type of isomerism.

{0115]  Geometrical {cis/orans) isomers may be separated by conventional techniques such
as chromatography and fractional crystallization.

{6116] Conventional technigues for preparing or isolating a compound having a specific
stereochemical configuration include chiral synthesis from a suitable optically pure precursor
or resolution of the racemate (or the racemate of a salt or derivative) using, for example,
chiral high-pressure liquid chromatography (HPLC). Alternatively, the racemate (or a
racemic precursor) may be reacted with a suitable optically active compound, for example, an
alcohol, or, in the case where the compound of Formula | contains an acidic or basic moiety,
an acid or base such as tartaric acid or 1-phenylethylamine. The resulting diastereomeric
mixture may be separated by chromatography, fractional crystallization, etc., and the
appropriate diastereoisomer converted to the compound having the requisite stereochemical
configuration. For a further discussion of techniques for separating sterecisomers, see

E. L. Eliel and S. H. Wilen, Stereochemistry of Organic Compounds {1994).

{0117] Compounds of Formula T may possess isctopic variations, in which at least one
atom is replaced by an atom having the same atomic number, but an atomic mass different
from the atomic mass usually found in nature. Isotopes suitable for inclusion in compounds
of Formula 1 include, for example, isotopes of hydrogen, such as “H and *H; isotopes of
carbon, such as''C, MC and "C; isotopes of nitrogen, such as'”N and "N isotopes of oxygen,
such as 0, V(O and 0; isotopes of sulfur, such as *°S; isotopes of fluorine, such as '°F;
isotopes of chlorine, such as °Cl, and isotopes of iodine, such as '**T and '?1. Use of isotopic
variations (e.g., deuterium, 2H) may afford certain therapeutic advantages resulting from
greater metabolic stability, for example, increased in vivo half-lite or reduced dosage
requirements. Additionally, certain isotopic vanations of the disclosed compounds may

incorporate a radicactive isotope {(e.g., tritium, “H, or **C), which may be useful in drug
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and/or substrate tissue distribution studies. Substitution with positron emitting isotopes, such
as 'C, BF 0 and YN, may be useful in Positron Emission Topography (PET) studies for
examining substrate receptor occupancy.

{0118] Isotopically-labeled compounds may be prepared by processes analogous to those
described elsewhere in the disclosure using an appropriate isotopically-labeled reagent in
place of a non-labeled reagent. Thus, for example, the compounds of Formula 1 include those
in which one or more R, R®, R?, R' and R'! may optionally be deuterium, or one or more of
R’ R* R? R' and R'' may include a substituent having one or more hydrogen atoms that are
deuterium. Unless otherwise stated, when a substituent 18 designated specitically as “D7 or
“deuterium,” it is understood to have deuterium at an abundance that is at least 3000 times
greater than the natural abundance of deuterium, which 1s 0.015% (i.e., at least 45%
incorporation of deuterium).

{0119} The compounds of Formula 1 may be prepared using the techniques described
below. Some of the schemes and examples may omit details of common reactions, including
oxidations, reductions, and so on, separation techniques {extraction, evaporation,
precipitation, chromatography, filtration, trituration, crystallization, and the like), and
analytical procedures, which are known to persons of ordinary skill in the art of organic
cheruistry. The details of such reactions and techniques can be found iu several treatises,
including Richard Larock, Comprehensive Organic Transformations (1999), and the multi-
volume series edited by Michael B. Smith and others, Compendium of Organic Synthetic
Methods (1974 et seq.}. Starting materials and reagents may be obtained from commercial
sources or may be prepared using literature methods. Some of the reaction schemes may omit
minor products resulting from chemical transformations (e.g., an alcohol from the hydrolysis
of an ester, CO» from the decarboxylation of a di-acid, etc.}. In addition, in some instances,
reaction intermediates may be used in subsequent steps without 1solation or purification (i.e,,
in situ).

{0128] In some of the reaction schemes and examples below, certain compounds can be
prepared using protecting groups, which prevent undesirable chemical reaction at otherwise
reactive sites. Protecting groups may also be used to enhance solubility or otherwise modity
physical properties of a compound. For a discussion of protecting group strategies, a
description of materials and methods for installing and removing protecting groups, and a

compilation of useful protecting groups for common functional groups, including amines,
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carboxylic acids, alcohols, ketones, aldehydes, and sc on, see T. W. Greene and P. G. Wuts,
Protecting Groups in Organic Chemistry (1999) and P. Kocienski, Profective Groups (2000).
{0121] Generally, the chemical transformations described throughout the specification may
be carried out using substantially stoichiometric amounts of reactants, though certain
reactions may benefit from using an excess of one or more of the reactants. Additionally,
many of the reactions disclosed throughout the specification may be carried out at about room
temperature (RT) and ambient pressure, but depending on reaction kinetics, yields, and so on,
some reactions may be run at elevated pressures or employ higher temperatures (e.g., reflux
conditions) or lower temperatures {e.g., -78°C to 0°C). Any reference in the disclosure and
claims to a stoichiometric range, a temperature range, a pH range, etc., whether expressly
using the word “range,” also includes the indicated endpoints.

{6122] Many of the chemical transformations may also employ one or more compatible
solvents, which may influence the reaction rate and yield. Depending on the nature of the
reactants, the one or more solvents may be polar protic solvents (including water), polar
aprotic solvents, non-polar solvents, or some combination. Representative solvents include
saturated aliphatic hydrocarbons (e g., n-pentane, n-hexane, n-heptane, n-octane,
cyclohexane, methylcyclohexane); aromatic hydrocarbons (e.g., benzene, toluene, xylenes);
halogenated hydrocarbons (e.g., methylene chloride, chloroform, carbon tetrachloride);
aliphatic alcohols (e.g., methanol, ethanol, propan-1-ol, propan-2-ol, butan-1-ol, Z-methyl-
propan-1-ol, butan-2-ol, 2-methyl-propan-2-ol, pentan-1-ol, 3-methyl-butan-1-ol, hexan-1-0l,
Z-methoxy-ethanol, Z-ethoxy-ethanol, 2-butoxy-ethanol, 2-(2-methoxy-ethoxy }-ethanol, 2-(2-
ethoxy-ethoxy}-ethanol, 2-(2-butoxy-ethoxy})-ethanol); ethers (e.g., diethyl ether, di-isopropyl
ether, dibuty! ether, 1,2-dimethoxy-ethane, 1,2-dicthoxy-ethane, 1-methoxy-2-(2Z-methoxy-
ethoxy}-ethane, 1-ethoxy-2-(2-ethoxy-ethoxy)-ethane, tetrahydrofuran, 1,4-dioxane); ketones
{e.g., acetone, methyl ethyl ketone); esters (methyl acetate, ethyl acetate); nitrogen-containing
solvents {(e.¢., formamide, NV N-dimethylformamide, acetonitrile, N-methyl-pyrrolidone,
pyridine, quinoline, nitrobenzene); sulfur-containing solvents {e.g., carbon disulfide, dimethyl
sulfoxide, tetrahydro-thiophene-1,1 -dioxide); and phosphorus-containing solvents {e.g .,
hexamethylphosphoric triamide).

10123} In the scheme, below, substituent identifiers (g, B, u, R*, R°, R® R¥ R? R RM X}
X2, X and X' are as defined above for Formula 1. As mentioned earlier, some of the starting
materials and intermediates may include protecting groups, which are removed prior to the

final product. In such cases, the substituent identifier refers to groups defined in Formula 1
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and to those groups with appropriate protecting groups (unless explicitly shown). For
example, a starting material or intermediate in the schemes may include a substituent OC =
NR*N} with a potentially reactive amine (R = H). In such cases, the R*™ substituent would
also include benzyl, Boe, Chz, etc.

{0124] Scheme A shows a general method for preparing compounds of Formula 1. In
accordance with the method, appropriately substituted secondary amine (A-1} and alkyl
halide (A-2, X= (1, Br, [} are reacted in the presence of a non-nucleophilic or inorganic base
(e.g., K2COs, NaH, etc.) and a polar aprotic solvent (e.g., DMF, NMP, ACN, etc ), ata
temperature which may range from about RT to about 60°C, to give the compound of
Formula 1. The secondary amine {(A-1) and alky] halide (A-2} may be obtained using
procedures described in (or analogous to) specific preparations provided in the Examples

section, below.

/)E‘\\qz
| X
Base x3 B
Solvent
R4 Rs R4
A-1 1

Scheme A
{0125] The methods depicted in the schemes may be varied as desired. For example,
protecting groups may be added or removed, and intermediates or products may be further
elaborated via, for example, alkylation, acylation, halogenation, hydrolysis, oxidation,
reduction, amidation, sulfonation, alkynation, transition metal catalyzed cross-coupling
reactions, and the like to give the desired final product. Furthermore, any intermediate or
final product which comprises mixture of stereoisomers may be optionally purified by chiral
column chromatography (e.g., supercritical fluid chromatography) or by derivatization with
optically-pure reagents as described above to give a desired stereoisomer.
i86126] Compounds of Formula 1, which include compounds named above, and their
pharmaceutically acceptable complexes, salts, solvates and hyvdrates, should be assessed for

their biopharmaceutical properties, such as solubility and solution stability across pH,
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permeability, and the like, to select an appropriate dosage form and route of administration.
Compounds that are intended for pharmaceutical use may be administered as crystalline or
amorphous products, and may be obtained, for example, as solid plugs, powders, or films by
methods such as precipitation, crystallization, freeze drying, spray drying, evaporative
drytng, microwave drving, or radio frequency drying.

10127} Compounds of Formula | may be administered alone or in combination with one
another or with one or more pharmacologically active compounds which are different than
the compounds of Formula 1. Generally, one or more of these compounds are administered as
a pharmaceutical composttion {a formulation) in association with one or more
pharmaceutically acceptable excipients. The choice of excipientis depends on the mode of
administration, the effect of the excipient on solubility and stability, and the nature of the
dosage form, among other things. Useful pharmaceutical compositions and methods for their
preparation may be found, for example, in A. R. Gennaro (ed. ), Remingion: The Science and
Practice of Pharmacy (20th ed., 2000).

{0128] Compounds of Formula 1 may be administered orally. Oral administration may
involve swallowing in which case the compound enters the bloodstream via the
gastrointestinal tract. Alternatively, or additionally, oral administration may involve mucosal
administration (e.g., buccal, sublingual, supralingual adminstration) such that the compound
enters the bloodstream through the oral mucosa.

{0129} Formulations suitable for oral administration include solid, semi-solid and liquid
systems such as tablets; soft or hard capsules containing multi- or nano-particulates, liguids,
or powders; lozenges which may be liquid-filled; chews; gels; fast dispersing dosage forms;
films; ovules; sprays, and buccal or mucoadhesive patches. Liquid formulations include
suspensions, solutions, syrups and elixirs. Such formulations may be employed as fillers in
soft or hard capsules (wade, e.g., from gelatin or hydroxypropyhuethyleeltulose) and
typically comprise a carrier (e.g., water, ethanol, polyethylene glycol, propyiene glycol,
methylceliulose, or a suitable oil) and one or more emulsifying agents, suspending agents or
both. Liquid formulations may also be prepared by the reconstitution of a solid (e.g., from a
sachet).

{8613¢] Compounds of Formula I may also be used in fast-dissolving, fast-disintegrating
dosage forms such as those described in Liang and Chen, Zxpert Opinion in Therapeutic

Patents (2001) 11(6):981-986.
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{#131] For tablet dosage forms, depending on dose, the active pharmaceutical ingredient
{APT) may comprise from about 1 wt%s to about 80 wt% of the dosage form or more typically
from about S wt% to about 60 wt% of the dosage form. In addition to the AP], tablets may
include one or more disintegrants, binders, diluents, surfactants, glidants, lubricants, anti-
oxidants, colorants, flavoring agents, preservatives, and taste-masking agents. Examples of
disintegrants include sodium starch glycoelate, sodium carboxymethy! cellulose, calcium
carboxymethyl cellulose, croscarmellose sodium, crospovidone, polyvinylpyrrolidone,
methyl] cellulose, microcrystalline cellulose, Ci.s alkyl-substituted hydroxypropyiceliulose,
starch, pregelatinized starch, and sodium alginate. Generally, the disintegrant will coraprise
from about 1 wt% to about 25 wi% or from about 5 wt% to about 20 wt%s of the dosage form.
{0132} Binders are generally used to impart cohesive qualities to a tablet formulation
Suitable binders include microcrystalline cellulose, gelatin, sugars, polyethylene glycol,
natural and synthetic gums, polyvinylpyrrolidone, pregelatinized starch,
hydroxypropylcellulose and hydroxypropylmethylcellulose. Tablets may also contain
diluents, such as lactose {monohydrate, spray-dried monochydrate, anhydrous), mannitol,
xyhitol, dexirose, sucrose, sorbitol, microcrystalline cellulose, starch and dibasic calcium
phosphate dihydrate.

{0133] Tablets may also include surface active agents, such as sodium lauryl sulfate and
polysorbate 80, and glidants such as silicon dioxide and talc. When present, surface active
agents may comprise from about 0.2 wit% to about 5 wt% of the tablet, and glidants may
comprise from about 0.2 wi% to about 1 wt of the tablet.

i0134] Tablets may also contain lubricants such as magnesium stearate, calcium stearate,
zinc stearate, sodium stearvl fumarate, and mixtures of magnesium stearate with sodium
tauryl sulfate. Lubricants may comprise from about 0.25 wit% to about 10 wt%s or from about
0.5 wt% to about 3 wi% of the tablet.

i8135] Tablet blends may be compressed directly or by roller compaction to form tablets.
Tablet blends or portions of blends may altervatively be wet-, dry-, or melt-granulated, melt
congealed, or extruded before tableting. If desired, prior to blending one or more of the
components may be sized by screening or milling or both. The final dosage form may
comptise one or more layers and may be coated, uncoated, or encapsulated. Exemplary
tablets may contain up to about 80 wts of AP, from about 10 wi% to about 90 wit% of
binder, from about & wt% to about 85 wi¥ of diluent, from about 2 wi?s to about 10 wit% of

disintegrant, and from about 0.25 wt% to about 10 wt% of lubricant. For a discussion of
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blending, granulation, milling, screening, tableting, coating, as well as a description of
alternative techniques for preparing drug products, see A. R Gennaro (ed ), Remington: The
Science and Practice of Pharmacy (20th ed., 2000); H. A Lieberman et al. (ed ),
Pharmaceutical Dosage Forms: Tablets, Vol 1-3(2d ed ., 1990); and D. K. Parikh &

C. K. Parikh, Handbook of Pharmaceutical Gramdation Technology, Vol 81 (1997).

{0136] Consumable oral films for human or veterinary use are pliable water-soluble or
water-swellable thin film dosage forms which may be rapidly dissolving or mucoadhesive. In
addition to the AP a typical film includes one or more film-forming polymers, binders,
solvents, humectants, plasticizers, stabilizers or emulsifiers, viscosity-modifying agents, and
solvents. Other film ingredients may include anti-oxidants, colorants, flavorants and flavor
enhancers, preservatives, salivary stimulating agents, cooling agents, co-solvents (including
oils}, emollients, bulking agents, anti-foaming agents, surfactants, and taste-masking agents.
Some components of the formulation may perform more than one function.

{0137] In addition to dosing requirements, the amount of API in the film may depend on its
solubility. If water soluble, the API would typically comprise from about 1 wit% to about

30 wit% of the non-solvent components (solutes) in the film or from about 20 wi% to about
50 wt% of the solutes in the film. A less soluble API may comprise a greater proportion of
the composition, typically up to about 88 wt% of the nou-solvent components in the film.
{0138] The film-forming polymer may be selected from natural polysaccharides, proteins,
or synthetic hydrocolloids and typically comprises trom about 0.01 wt% to about 99 wi%s or
from about 30 wi% to about 80 wi% of the film.

{0139} Film dosage forms are typically prepared by evaporative drying of thin aqueous
films coated onto a peelable backing support or paper, which may be carried out in a drying
oven or tunnel {e.g., in a combined coating-drying apparatus), in lyophilization equipment, or
in a vacuum oven,

i014¢] Usetul solid formulations for oral administration may include immediate release
formulations and modified release formulations. Modified release formulations include
detayed-, sustained-, pulsed-, controlled-, targeted-, and programmed-release. For a general
description of suitable modified release formulations, see US Patent No. 6,106,864, For
details of other useful release technologies, such as high energy dispersions and osmotic and
coated particles, see Verma et al., Pharmaceutical Technology On-line (2001) 25(2):1-14.
{0141] Compounds of Formula T may also be administered directly into the blood stream,

muscle, or an internal organ of the subject. Suitable techniques for parenteral administration
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include intravenous, intraarterial, intraperitoneal, intrathecal, intraventricular, intraurethral,
intrasternal, intracranial, intramuscular, intrasynovial, and subcutaneous administration.
Suitable devices for parenteral administration include needle injectors, inchuding microneedle
injectors, needle-free injectors, and infusion devices.

{0142] Parenteral formulations are typically aquecus solutions which may contain
excipients such as salts, carbohydrates and buffering agents (e.g., pH of from about 3 to about
9}. For some applications, however, compounds of Forroula T may be more suitably
formulated as a sterile non-aqueous solution or as a dried form to be used in conjunction with
a suitable vehicle such as sterile, pyrogen-free water. The preparation of parenteral
formulations under sterile conditions {e.g., by lyophilization) may be readily accomplished
using standard pharmaceutical techniques.

{6143] The solubility of compounds which are used in the preparation of parenteral
solutions may be increased through appropriate formulation techniques, such as the
incorporation of solubility-enhancing agents. Forroulations for parenteral administration may
be formulated to be immediate or modified release. Modified release formulations include
delayed, sustained, pulsed, controlled, targeted, and programmed release. Thus, compounds
of Formula 1 may be formulated as a suspension, a solid, a semi-solid, or a thixotropic liquid
for administration as an irmplanted depot providing modified release of the active compound.
Examples of such formulations include drug-coated stents and semi-solids and suspensions
comprising drug-loaded poly(DL-lactic-coglyeoliclacid (PGLA) microspheres.

{0144] Compounds of Formula I may also be administered topically, intradermally, or
transdermally to the skin or mucosa. Typical formulations for this purpose include gels,
hydrogels, Iotions, solutions, creams, ointments, dusting powders, dressings, foams, films,
skin patches, wafers, implants, sponges, fibers, bandages and microemulsions. Liposomes
may also be used. Typical carriers may include alcohol, water, mineral oil, liquid petrolatum,
white petrolatum, glycerin, polyethylene glycol and propylene glycol. Topical formulations
may also include penetration enhancers. See, e.g., Finnin and Morgan, J. Pharm. Sci.
88(10):955-958 (1999},

{0145} Other means of topical administration include delivery by electroporation,
iontophoresis, phonophorests, sonophoresis and microneedle or needle-free (e.g.
Powderject™ and Bioject™) injection. Formulations for topical administration may be

formulated io be timmediate or modified release as described above.
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{0146] Compounds of Formula 1 may also be administered intranasally or by inhalation,
typically in the form of a dry powder, an aerosol spray, or nasal drops. An inhaler may be
used to administer the dry powder, which comprises the API alone, a powder blend of the
API and a diluent, such as lactose, or a mixed component particle that includes the APT and a
phospholipid, such as phosphatidvicholine. For intranasal use, the powder may include a
bicadhesive agent, e g., chitosan or cyclodextrin. A pressurized container, pump, sprayer,
atomizer, or nebulizer, may be used to generate the aerosol spray from a solution or
suspension comprising the APL one or more agents for dispersing, solubilizing, or extending
the release of the API (e.g., EtOH with or without water), one or more solvents {e.g., 1,1,1,2-
tetrafluoroethane or 1,1,1,2,3,3,3-heptafluoropropane) which serve as a propellant, and an
optional surfactant, such as sorbitan trioleate, oleic acid, or an oligolactic acid. An atomizer
using electrohydrodynamics may be used to produce a fine mist.

{0147} Prior to use in a dry powder or suspension formulation, the drug product is usually
comminuted to a particle size suitable for delivery by inhalation (typically 90% of the
particles, based on volume, having a largest dimension less than 5 microns}. This may be
achieved by any appropriate size reduction method, such as spiral jet milling, fluid bed jet
milling, supercritical fluid processing, high pressure homogenization, or spray drying.

{0148] Capsules, blisters and cartridges (juade, for example, from gelatin or
hydroxypropylmethyl cellulose) for use in an inhaler or insufflator may be formulated to
contain a powder mixture of the active compound, a suitable powder base such as lactose or
starch, and a performance modifier such as L-leucine, mannitol, or magnesium stearate. The
lactose may be anhydrous or monohydrated. Other suitable excipients include dextran,
glucose, maltose, sorbitol, xylitol, fructose, sucrose, and trehalose.

{0149] A suitable solution formulation for use in an atomizer using electrohydrodynamics
to produce a fine mist may contain from about 1 pg to about 20 mg of the API per actuation
and the actuation volume may vary from about 1 pl to about 100 pl. A typical formulation
may comprise one or more compounds of Formula 1, propylene glycol, sterile water, EtOH,
and Na(’l. Alternative solvents, which may be used instead of propylene glycal, include
glycerol and polyethylene glycol.

{815¢] Formulations for inhaled administration, intranasal administration, or both, may be
formulated to be immediate or modified release using, for example, PGLA. Suitable flavors,
such as menthol and levomenthol, or sweeteners, such as saccharin or sodium saccharin, may

be added to formulations intended for inhaled/intranasal administration.
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{0151] Inthe case of dry powder inhalers and aerosols, the dosage unit is determined by
means of a valve that delivers a metered amount. Units are typically arranged to administer a
metered dose or “puff” containing from about 10 pg to about 1000 ug of the APL The overall
datly dose will typically range from about 100 ug to about 10 mg which may be adnunistered
in a single dose or, more usually, as divided doses throughout the day.

{0152} The active compounds may be administered rectally or vaginally, e.g . in the form
of a suppository, pessary, or enema. Cocoa butter 1s a traditional suppository base, but
various alternatives may be used as appropriate. Formulations for rectal or vaginal
admunistration may be formulated to be immediate or modified release as described above.
{0153] Compounds of Formula T may also be administered directly to the eye or ear,
typically in the form of drops of a micronized suspension or solution in isotonic, pH-adjusted,
stertle saline. Other formulations suitable for ocular and aural administration include
ointments, gels, biodegradable implants (e.g. absorbable gel sponges, collagen), non-
biodegradable implants (e.g. silicone), wafers, lenses, and particulate or vesicular systems,
such as niosomes or liposomes. The formulation may include one or more polymers and a
preservative, such as benzalkonium chloride. Typical polymers include crossed-linked
polyacrylic acid, polyvinyl alcohol, hyalurenic acid, cellulosic polymers {e.g.,
hydroxypropylmethylcellulose, hydroxyethyl cellulose, methyl cellulose), and
heteropolysaccharide polymers (e.g., gelan gum). Such formulations may also be delivered
by iontophoresis. Formulations for ocular or aural administration may be formulated to be
immediate or modified release as described above.

i0154] To improve their solubility, dissolution rate, taste-masking, bicavailability, or
stability, compounds of Formula 1 may be combined with soluble macromolecular entities,
including cyclodextrin and its derivatives and polyethylene glycol-containing polymers. For
example, API-cyclodextrin coraplexes are generally usetul for roost dosage forms and routes
of administration. Both inclusion and non-inclusion complexes may be used. As an
alternative to direct complexation with the AP the cyclodextrin may be used as an auxiliary
additive, i.e. as a carrier, diluent, or solubilizer. Alpha-, beta- and gamma-cyclodextrins are
commonly used for these purposes. See, e.g., WO 91/11172, WO 94/02518, and

WO 98/55148.

{0155] As noted above, one or more compounds of Formula 1, including compounds
specifically named above, and their pharmaceutically active complexes, salts, solvates and

hydrates, may be combined with each other or with one or more other active
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pharmaceutically active compounds to treat vartous diseases, conditions and disorders. In
such cases, the active compounds may be combined in a single dosage form as described
above or may be provided in the form of a kit which is suitable for coadministration of the
compositions. The kit comprises (1) two or more different pharmaceutical compositions, at
feast one of which comprises a compound of Formula 1; and {2) a device for separately
retaining the two pharmaceutical compositions, such as a divided bottle or a divided foil
packet. An example of such a kit is the familiar blister pack used for the packaging of tablets
or capsules. The kit is suitable for administering different types of dosage forms (e.g., oral
and parenteral) or for administering different pharmaceutical compositions at separate dosing
intervals, or for titrating the different pharmaceutical compositions against one anocther. To
assist with patient compliance, the kit typically comprises directions for administration and
may be provided with a memory aid.

{0156] For administration to human patients, the total daily dose of the claimed and
disclosed compounds is typically in the range of about 0.1 mg to about 3000 mg depending
on the route of administration. For example, oral administration may require a total daily dose
of from about 1 mg to about 3000 mg, while an intravenous dose may only require a total
daily dose of from about 0.1 mg to about 300 mg. The total daily dose may be administered
in single or divided doses and, at the physician’s discretion, may fall outside of the typical
ranges given above. Although these dosages are based on an average human subject having a
mass of about 60 kg to about 70 kg, the physician will be able to determine the appropriate
dose for a patient {¢.g., an infant} whose mass falls outside of this weight range.

{0157} As noted above, the compounds of Formula 1 may be used to treat diseases,
disorders or conditions for which activation of GPR139 is indicated. Such diseases, disorders
or conditions generally relate to any unhealthy or abnormal state in a subject for which the
activation of GPR139 provides a therapeutic benefit. More particularly, the compounds of
Formula 1 may be used to treat diseases, disorders or conditions of the CNS, including
schizophrenia, autisma spectrum disorder, sleep disorders, depression, bipolar disorder,
cognitive impairment, attention deficit hyperactivity disorder, post-traumatic stress disorder,
substance use disorder, substance abuse, drug addiction, eating disorders (including anorexia
nervosa), chsessive compuisive disorder, anxiety disorders, epilepsy, pain and fibromyalgia.
{0158] In addition, the compounds of Formula 1 may be used to treat Alzheimer’s disease,
and other forms of dementia (i e., major or mild neurccognitive disorders) associated with

one or more medical conditions, including frontotemporal lobar degeneration, Lewy body
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disease, vascular disease, traumatic brain injury, substance or medication use, HIV infection,
prion disease, Parkinson’s disease, and Huntington’s disease. The compounds of Formula 1
may also be used to treat major or mild neurccognitive disorders associated with depression,
schizophrenia, bipolar disorder, and autism.

{01589] The claimed and disclosed compounds may be combined with one or more other
pharmacologically active compounds or therapies to treat one or more disorders, diseases or
conditions for which GPR139 is1ndicated. Such combinations may offer significant
therapeutic advantages, including tewer side effects, improved ability to treat underserved
patient populations, or synergistic activity. For example, compounds of Formula 1, which
include compounds specifically named above, and their pharmaceutically acceptable
complexes, salts, solvates and hydrates, may be administered simultaneously, sequentially or
separately tn combination with one or more compounds or therapies for treating Alzheimer’s
disease, including beta-secretase inhibitors, gamma-secretase inhibitors, HMG-CoA
reductase inhibitors, nonsteroidal anti-inflammatory drugs (NSAIDs, such as apazone,
aspirin, celecoxib, diclofenac (with and without misoprostol}, diflunisal, etedolac,
fenoprofen, flurbiprofen, itbuprofen, indomethacin, ketoprofen, meclofenamate sodium,
mefenamic acid, meloxicam, nabumetone, naproxen, oxaprozin, phenylbutazone, piroxicam,
choline and maguoesiurm salicylates, salsalate, and sulindac), vitamin E, and anti-amyloid
antibodies. Specific examples of compounds used to treat Alzheimer’s disease include
donepezil, rivastigmine, memantine, and galantamine.

{016¢] In addition to drugs used to improve cognition, the compounds of Formula 1 may be
combined with sedatives, hypnotics, anxiolytics, antipsychotics, tranquilizers, and other
medications. For example, the compounds of Formula 1 may be combined with one or more
agents for treating depression {antidepressants) and/or schizophrenia (atypical or typical
antipsychotics) including amitriptyline, amoxapine, aripiprazole, asenapine, bupropion,
chlordiazepoxide, citalopram, chlorpromazine, clozapine, desipramine, desvenlafaxine,
doxepin, duloxetine, escitalopram, fluoxetine, fluoxetine, fluphenazine, haloperidol,
iloperidone, imipramine, 1socarboxazid, lamotrigine, levomilnacipran, lurasidone,
mirtazapine, nefazodone, nortriptyline, olanzapine, paliperidone, paroxetine, perphenazine,
phenelzine, protriptyline, quetiapine, risperidone, selegiline, sertraline, tranylcypromine,
trazodone, trimipramine, venlafaxine, vilazodone, and vortioxetine, and ziprasidone.

{0161] Likewise, the compounds of Formula | may be combined with one or more agents

for treating anxiety (anxiolytics) including benzodiazepines (alprazolam, chlordiazepoxide,
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clobazepam, clonazepam, clorazepate, diazepam, estazolam, flurazepam, lorazepam,
midazolam, oxazepam, prazepam, quazepam, temazepam, and triazolam), antihistamines
(hydroxyzine}, non-benzodiazepines {eszopiclone, zaleplon, zolpidem, and zopiclone} and
buspirone.

{#6162] The compounds of Formula 1 may also be combined with one or more agents for
treating epilepsy {antiepileptics or anticonvulsants) including acetazolamide, carbamazepine,
clobazarn, clonazepam, eslicarbazepine acetate, ethosuximide, gabapentin, lacosamide,
lamotrigine, levetiracetam, nitrazepam, oxcarbazepine, perampanel, piracetam, phenobarbital,
phenytoin, pregabalin, primidone, retigabine, rufinamide, sodium valproate, stitipentol,
tiagabine, topiramate, vigabatrin, and zonisamide.

{0163] The compounds of Formula 1 may be combined with one or more agents for
treating movement disorders, including Parkinson’s disease. These compounds include
levodopa;, DOPA decarboxylase inhibitors such as carbidopa, benserazide, methyldopa, o-
diftuoromethyl-DOPA, and 3'4',5,7-tetrahydroxy-8-methoxyisoflavone; dopamine agonists,
such as apomorphine hydrochloride, bromocriptine, rotigotine, pramipexcle, and ropinirole;
anticholingrgies, such as trihexyphenidyl and benziropine mesylate; B-selective monoamine
oxidase (MAQO-B) inhibitors, such as selegiline and rasagiling; A2A receptor antagonists,
such as istradefylline and preladenant; and catechol U-methyl transferase (COMT) inhibitors,
such as entacapone and tolcapone.

i6164] BICLOGICAL ACTIVITY

{8165] One may determine the activity of the compounds of Formula 1 using a variety of
methods, including i vifro and in vivo methods.

{#166] GPRI139 Competition Binding

{0167} This membrane-based assay measures the ability of compounds to competitively
bind GPR139 in stably transfected TREX™-CHO membranes. To prepare the membranes, T-
REx™-CHO (Thermo Fisher Scientific®) cells are stably expressed with human GPR139
receptor, whose expression is controlled by a tetracycline-inducible element. The cells are
cultured in medium containing F-12K nutrient mixture-Kaighn’s modification, 10%
tetracycline-free FBS, Blasticidin § HCH (10 pg/mL}) and Hygromycin B (200 pg/mL}.
GPR139 receptor expression is induced for 18 hours with 2 pg/mb doxycycline (Sigma
139891} in growth media. After addition of doxycycline, cells are harvested in PBS and
pelleted by centrifugation for 5 minutes at 200 x G. Liquid 1s aspirated off and cells are

resuspended in ice cold lysis buffer (20 mM HEPES/S mM EDTA pH 7.4/1x Roche®
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protease inhibitor). Samples are vortexed until homogenous and then placed on tce and
homogenized using a Dounce homogenizer at 50% power (3 cycles, 10 strokes per cycle).
Lysate is centrifuged at 4°C for 10 minutes in a tabletop Sorvall® centrifuge at 2000 x G.
The supernatant is recovered and centrifuged in a Sorvall® ultracentrifuge at 35,000 rpm for
30 minutes at 4°C. The supernatant is discarded, and the remaining pellet resuspended in
tysis buffer (20 mM HEPES/0.1 mM EGTA/Roche® protease inhibitor). Membrane protein
concentration 1s determined using Thermo Fisher® BCA quantification kit and 1s aliquoted
into microtubes. Tubes are snap frozen in liquid nitrogen and stored at -80°C. Prior to use, the
membranes are removed from cold storage, thawed to room temperature, vortexed until
homogenous and diluted in assay buffer (20 mM HEPES pH 7.3, 5 mM MgCla, 1 mM CaCl,
Ix Thermo Scientific® Halt™ protease inhubitor (78429)).

{0168] The assay is run in 96-well, polypropylene, v-bottom plates (Greiner Bio-One®
651201). Test compound in DMSO is added to the wells of each plate (11-point dose
response curve, 30 pM maximum concentration, 3-fold serial dilution). A fixed amount of
trittum-labeled ligand, (5)-2-(2,3-dimethyl-7-oxothieno{2,3-dlpyridazin-6(7H -y }-N-(1-(4~
methoxyphenyi-2-propan-2-yhacetamide (Quotient Bioresearch) in assay buffer (6.5 nM
assay concentration) is added to each well of the assay plate, which is then agitated on a plate
shaker for 30 seconds. Next, a fixed amount of membranes in assay buffer (2 pg membranes)
is added to each well of the assay plate, which is then spun for 30 seconds at 300 rpm in a
tabletop Eppendorf centrifuge, and then incubated at room temperature for 20 minutes. Using
a Tomtec harvester, the contents of the assay plate are transferred to Filtermat A
(PerkinElmer® No.1450-421) which prior to use is pre-soaked in 0.5% PEI (Sigma P3143)
for 3 hours and dried at room temperature overnight. Following transtfer, the Filtermat is
washed 5 times with cold wash buffer (20 mM HEPES pH 7.3, 100 mM NaCl). The Filtermat
is dried using a microwave oven and placed 1o a sample bag (PerkinElmer® No. 1450-432
with a scintillator sheet (PerkinElmer® No. 1450-411). The scintiliator sheet is melted to the
Filtermat using a heat block set to 65°C, placed in a MicroBeta® cartridge and read using a
MicroBeta® scintillation counter. Binding curves are generated with a four-parameter logistic
equation using GraphPad Prism® 6 and the inhibition constant Ki is reported as pKi.

{8169 Measurement of GPR139 Activation via Calcium Signaling

{0176] This cell-based assay measures the ability of compounds to activate GPR139 in
stably transfected T-REx™-CHO cells. T-REx™-CHO cells {Thermo Fisher Scientific®) are

stably expressed with human GPR139 receptor, whose expression is controlled by a
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tetracycline-inducible element. The cells are cultured in medium containing F-12K nutrient
mixture-Kaighn’s modification, TripleLE™ Express (1x}-phenol red, Dulbecco’s phosphate-
butfered saline (1x}, 10% tetracycline-free FBS, Blasticidin § HC1 (10 pg/mL} and
Hygromycin B (200 pg/mL). The cells are introduced into the wells of a 384-well black clear
botiom plate (Costar®) at 10,000 cells/well. GPR139 receptor expression is induced with 2
ug/mL doxveycline (Sigma D9891). The plate is allowed to stand at room temperature for
10-30 minutes and then incubated at 37°C and 5% CO: for 17 hours prior to assay.

8171} Culture media is removed from cells and 45 b of 1x calcium dye (2.5 mMj is
added to each well and incubated at 37°C and 5% CQO: for 40 minutes. The plate 18 removed
from the incubator and allowed to stand at RT for 20 minutes without a plate cover prior to
measurement of calcium signaling. The calcium dye is prepared by adding 10 mL of assay
buffer (Hank’s Balanced Salt Solution (1x), 1 mM HEPES at pH 7.4) to one vial of calcium
dye (FLIPR® Calcium 5 Assay Kit, Molecular Devices) at room temperature, vortexing the
mixture until homogenous, and transferring the dye to a 250 mL flask using 10 mL of assay
buffer to rinse the vial. The dye is subsequently transferred to a conical flask, which is filled
to the 200 mL mark with assay buffer, and 1 mL of 500 nM probenecid solution (142.68
mg/mL in 1M NaOH aq) is added.

{0172] Example compounds suspended in DMSO are received from compound
management in microtiter plates (0.25 pl/well) and are diluted in assay buffer (25 ul).
Following incubation of the cell plate, the Example compounds are added to the cells (11-
point dose response, 10 pM maximum concentration) using a FLIPR® Tetra system
{(Molecular Devices) and fluorescence 1s measured continuously for T minute. ECso curves
are generated with a four-parameter logistic equation using GraphPad Prism® 6, and

activation of GPR139 for each example compound is reported as pECso.

EXAMPLES
{6173] The following examples are intended to be llustrative and non-limiting and
represent specific embodiments of the present disclosure.
6174] 'H Nuclear magnetic resonance (NMR) specira were obtained for many of the
compounds in the following examples. Characteristic chemical shifts (8) are given in parts-
per-million downfield from tetramethylsilane using conventional abbreviations for
designation of major peaks, including s (singlet), d {(doublet), t (triplet}, g (quartet}, m
{multiplet), and br (broad). The following abbreviations are used for common solvents:

CDCls (deuterochloroform), BMSG-ds (deuterodimethyisulfoxide), CD:0OD
42



WO 2021/055326 PCT/US2020/050823

{deuteromethanol), CDsCN (deutercacetonitrile), and THF-ds (deuterotetrahydrofuran). The
mass spectra (m/z for [M+H]") were recorded using either electrospray ionization (ESI-MS)
or atmospheric pressure chemical ionization (APCI-MS) mass spectrometry.

{0175] Where indicated, intermediate preparations and example compounds are purified by

HPLC. Tables 1 to 4 list equipment, materials, and conditions for some of the HPLC

separations.
{6176} TABLE I HPLC Method A
Pump Shimadzu LC-8A or LC-20AP
UV/Vis Shimadzu SPD-20A
Software LCSolution
Column Phenomenex Geminu® C18, 5 um, ID 30 mm x 150 mm

Mobile Phases | ACN (0.035% TFA) in water (0.05% TFA)

Gradient 10% to 100% ACN (unless indicated otherwise)

{0177]) TABLE 2. HPLC Method B

Pump Shimadzu LC-8A or LC-20AP

UV/ivis Shimadzu SPD-20A

Software LCSolution

Column Phenomenex Gemini® C18, 5 um, ID 30 mm x 150 mm

Mobile Phases | Water/ACN (10 mM NHsHCO; in 20/80 water/ACN, pH 9.5-10) in
water (10 mM NHsHCOs, pH 9.5-10)

Gradient 10% to 100% ACN (unless indicated otherwise)

{0178] TABLE 3 HPLC Method C

Pump Gilson 322

UV/Vis Gilson 156 UV

Software Trilution 2.1

Column Phenomenex Germini® Spm, ID 25 mm x 150 mm

Maobile Phases | water (0.05% ammonia hydroxide v/v)/ACN

Gradient 30% to 60% ACN, 10 minutes (unless indicated otherwise)

{6179] TABLE 4 HPLC Method D

Pump Gilson 322

UV/iVis Gilson 156 UV
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Software Tridution 2.1

Column Phenomenex Gemini® 10um, 1D 25 mum x 150 mm

Mobile Phases | Water (0.05% HCIYACN

Gradient 10% to 40% ACN, 10 minutes (unless indicated otherwise)

{6180] Besides HPLC, some of the preparations and examples may employ flash
chromatography or preparative thin layer chromatography (TLC). Preparative TLC is
typically carried out on silica gel 60 Fass plates. The preparations and examples may employ
SFC to separate enantiomers.

{0181] After isolation by chromatography, the solvent may be removed and the product
dried in a centrifugal evaporator (e.g., GeneVac™), rotary evaporator, evacuated flask, etc.
Reactions in an inert (e.g., nitrogen) or reactive {e.g., Hz) atmosphere are typically carried out
at a pressure of about 1 atmosphere (14.7 psi).

{0182] PREPARATION . I-methyl-1,5-dihydro-4f-pyrazolof3,4-dpyridazin-4-one

{0183] STEP 1. 4-chloro-5-(1~-methylhydrazineylDpyridazin-3(2f}-one

O
; Cl
HN |
NH,

{0184] To asolution of 4,5-dichloropyridazin-3(2H)-one (500 mg, 3.03 mumol) in MeOH
{12.1 mL) was added methylhydrazine (479 gL, 9.09 mmol) dropwise. The reaction mixture
was stirred at RT for 16 hours and theu filtered. The filter cake was washed with EtOH to
provide the title compound as a pale yellow solid (443 mg, 84%).

{0185] STEP 2: 4-chloro-5-(1-methyl-2-methylenchydrazineyDpyridazin-3(2H)-one

0
HE?)KIE/CE
Naga Ny
TN SCH,
CH,

{0186] To asolution of 4-chloro-5-(1-methylhydrazinevlpyridazin-3(2H)-one (220 mg,
1.260 mmol) in EtOH (6301 ul) was added formaldehyde {118 uL, 1.512 mmol) dropwise.
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The reaction mixture was heated at reflux for 2 hours and then filtered. The filter cake was
washed with cold EtOH to give the titte compound as a pale yellow solid (245 mg, 104%).
{0187] STEP 3! I-methyl-1,5-dihydro-4H-pyrazolo[3 4-dlpyridazin-4-one

{0188] A solution of 4-chloro-5-(1-methyl-2-methylenchydrazineylpyridazin-3(2/)-one
{245 mg, 1.313 mamol) in acetone (26.3 mkL.) was irradiated with a 120V lamp for 15 hours.
The reaction mixture was concentrated, dissolved in DCM and purified using an ISCO®
automated purification system, eluting with a gradient of 0-100% EtOAc in heptanes. The
product-containing fractions were collected and combined, concentrated in a rotary
evaporator at 35°C, and dried in vacuo to provide the title compound as a white solid (43 mg,
22%}.

0189] PREPARATION 2: 1 4-dimethyl-1,6-dihydro-7H-pyrazolo[3 4-dlpyridazin-7-one
y ¥ P!

{0199] STEP 1: ethyl (/))-3-(cthoxymethylene)-2 4-dioxopentanoate
o Oy ChHa

e ™o SO _-CH3

@]

{0191] To a solution of ethyl 2,4-dioxopentanoate (0.888 mL, 6 32 mmol) and acetic
anhydride (1.195 mL, 12.65 mmol) was added triethoxymethane (1.052 mL, 632 mmol}. The
reaction mixture was heated at 120°C for 1 hour and then at 140°C for 1 hour. The reaction
mixture was concentrated under reduced pressure to give the title compound as a dark brown
oil, which was used directly in the next step.

{0192] STEP 2. ethy! 4-acetyl-1-methyl-1H-pyrazole-5-carboxylate

O E:Hg
{0193] To a solution of ethyl (£)-3-{ethoxyvmethylene}-2 4-dioxopentancate {1.354 g, 6.32
rmol) in ether (126 ml) at 0°C was added methylhydrazine (0.333 mL, 6.32 mmol})
dropwise. The reaction mixture was dried over MgSQ, filtered and concentrated to give the
title compound as an orange-brown oil, which was used in the step without further

purification.
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{6194] STEP 3! 1,4-dimethyl-1,6-dihydro-7H-pyrazolo[3,4-dlpyridazin-7-one

{01935] To a solution of ethyl 4-acetyl-1-methyl-1 H-pyrazole-5-carboxylate (1240 mg, 6.32
mmol} in ethanol (13 mlL} was added hydrazine hydrate (884 ul., 6.32 mmol} dropwise. The
reaction mixture was heated at reflux for 2 hours and then concentrated. The resulting crude
material was dissolved in DCM and purified using an ISCO® automated purification system
{INH column) eluting with a gradient of 0-100% EtOAc in heptanes. The product-containing
fractions were collected and combined, concentrated in a rotary evaporator at 35°C and dried
in vacuo 1o give the title compound as a tan solid (25 mg, 2.4%).

{0196] PREPARATION 3: 3-cyclopropyl-1-isopropyi-1,3-dibydro-4/-pyrazolo[3,4-

d\pyridazin-4-one

{0197] STEP 1. ethyl 4,4-diethoxy-3-oxobutanoate

O O
HgC/\O O\/C*'Eq
O
CHs

{0198] To a mixture of NaH (7.87 g, 196.64 mmol, 60% 1n muneral oil) in THF (250 mL)
was added dropwise a mixture of ethyl 2 2-diethoxyacetate (24.75 g, 140.46 mmol, 25 mL)
and EtOAc (13.74 g, 15591 mmol, 15.26 ml} at 50°C under N2. The reaction mixture was
stirred at 70°C for 4 hours and then at 25°C for 12 hours, quenched with aq HOAc (15%, 150
mlL} and extracted with EtOAc (100 mL x 2). The combined organic layers were washed with
aq NaHCO: (100 mL x 2} and brine (100 mL.), dried over anhydrous Na2SOs and filtered.
The filtrate was concentrated in vacuo to give the title compound as a vellow oil (36 g, crude)
which was used into the next step without further purification.

{0199] STEP 2: ethyl (£)-2-((dimethylamino)methylene)-4,4-diethoxy-3-oxobutanoate

0o 0
O _CH
H,C™ 0 | A
H3C‘s}a Q\i
CH. CHa
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{0200] A mixture of ethyl 4,4-diethoxy-3-oxo-butanoate (36 g, 164.95 mmol) and DMF-
DMA (2359 g, 197 94 mmol, 26 21 mL) in toluene (200 mL) was stirred at 100°C for 12
hours. The reaction mixture was conceuntrated 7 vacuo and purified by column
chromatography (5102) eluting with petroleum ether/EtOAc {(10:1 to 0:1}) to give the title
compound as a vellow oil (31 g, 69%).
{0201} STEP 3. ethyl 1-benzyl-5-(diethoxymethyl}-1+-pyrazole-4-carboxylate

HAC

{6202] To a solution of benzylhydrazine (23.55 g, 120.74 mamol, 2 HCI} in EtOH (50 mL)
was added BN (33.32 g, 329.28 mmol, 45 64 mL) at 25°C. The nixture was stirred for 0.2
hours and then added to a solution of ethy] {Z)-2-({dimethylamino)methylene)-4,4-diethoxy-
3-oxobutanoate (30.00 g, 109.76 mmol) in EtOH (150 mL} at 0°C. The reaction mixture was
stirred at 25°C for 0.8 hours and then diluted with water (500 ml.) and extracted with EtOAc
(250 mL x 3). The combined organic layers were washed with brine (800 mL x 2}, dried over
anhydrous NaxSO4, filtered and concentrated in vacuo. The resulting residue was purified by
column chromatography (Si02) eluting with petroleum ether/EtOAc (30:1 to 10:1) to give the
title coropound as a yellow ol (28 g, 77%).

{6203] STEP 4: l-benzyl-1,5-dihydro-4H-pyrazolo|3,4-dipyridazin-4-one

{8204] To a solution of ethyl 1-benzyl-5-(diethoxymethyl)-1H-pyrazole-4-carboxylate (28
g, 84.24 mmol) in HOAc (200 mL) were added NaHs HoO (14.88 g, 252.72 mmol, 14,45 mL,
85%) and HCl ag (12 M, 702.00 ul). The mixture was stirred at 90°C for 12 hours and then
poured into ice water (400 mL) and filtered. The filter cake was washed with water (200 mL)

and dried in vacuo to give title compound as a white solid (16.5 g, 87%).
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{0205] STEP S: 1-benzyl-4-chloro-17-pyrazolo]3,4-dipyridazine

e
I“ad \N
N\ - N!
3 Vi \

{0206] A solution of 1-benzyl-1,5-dihydro-4H-pyrazolo|3,4-djpyridazin-4-one (13.00 g,
57.46 mmol) in POCH3 (204.50 g, 1.33 mol, 123 94 wL) was stirred at 100°C tor 2 hours. The
reaction mixture was concentrated /7 vacuo, and the resulting residue was diluted with EtOAc
{500 mL), washed with NaHCO3 (400 mL) and brine (500 mL), dried over anhydrous
Na:504 and filtered. The filtrate was concentrated in vacuo to give the title compound as a
vellow gum (15 g, crude) which was used without further purification.

{6207] STEP 6. l-benzyl-4-methoxy-1H-pyrazolof3 4-dlpyridazine

{0208] A mixture of 1-benzyl-4-chloro-1H-pyrazolof 3 4-dlpyridazine {(14.00 g, 57.22
mmol} and NaGMe (9.27 g, 171.66 mmol} in MeOH (200.00 mL) was stirred at 70°C for 0.5
hours and then diluted with water (400 mL} and extracted with EtOAc (200 mL x 2). The
combined organic layers were washed with brine (400 mL), dried over anhydrous Na2SOu,
filtered and concentrated /7 vacuo. The resulting residue was puritied by column
chromatography (8102) eluting with petroleum ether/EtOAc (10/1 to 0:1) to give the title
compound as a yellow solid (8 g, 58%).

{0209] STEP 7: 4-methoxy-1H-pyrazolo[3,4-dlpyridazine

{0210] A solution of 1-benzyl-4-methoxy-1/-pyrazolo{3,4-dlpyridazine (7.00 g, 29.14
mmol) in Ha804 (40.00 mL} was stirred at 50°C for 12 hours and then slowly added to aq
NaHCGOs (400 mL) and extracted with DCM/MeOH (10:1, 500 mL x 8). The combined
organic layers were dried over anhydrous NaxSOs, filtered and concentrated in vacuo to give

the title compound as a yellow solid (3 .10 g, 71%).
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{0211] STEP B8: 3-bromo-4-methoxy-1H-pyrazolo[3,4-dipyridazine
HiC.

O Br
N7 R
N\ N

H
10212] To a mixture of 4-methoxy-1H-pyrazolo[3,4-dlpvridazine {1.00 g, 6.66 mmol) and
NaOAc (3.82 g, 46.62 mamol) in EtOH (20 mL) and water (20 mL) was added Bz (4.26 g,
26.64 mmol, 1.37 mL). The mixture was stirred at 25°C for 2 hours and then diluted with
EtOAc (80 mL), washed with saturated ag Na25:03 (30 mL) and brine (40 mL), dried over
anhydrous NaxSOq, filtered and concentrated i vacuo. The resulting residue was triturated
with petroleum ether/EtOAc (5:1, 30 mL) for 30 minutes and filtered. The filter cake was
dried in vacuo to give the title compound as a vellow solid (1 g, 66%).
{0213] STEP 9: 3-bromo-1-1sopropyl-4-methoxy-1H-pyrazolo[3,4-d|pyridazine

HaCo
Q Br

N N
g@f(N

N
)“CHS
HaC

{0214] A mixture of 3-bromo-4-methoxy-1H-pyrazolof3 4-djpyrnidazine (1 g, 4.37 mmol),
2-ipdopropane (1.49 g, 8.74 mmol, 873.95 pL) and KuCOs (1.81 g, 13.11 mmol) in DMF (30
ml} was stirred at 25°C for 12 hours and then diluted with water (100 mL) and extracted
with EtOAc (50 mL x 3}. The combined organic layers were washed with brine {100 mL),
dried over anhydrous NaxSQq, filtered and concentrated in vacuo. The resulting residue was
purified by column chromatography (5i02) eluting with DCM/MeOH (100:1 to 40:1) to give
the title compound which was used without further purification.

{0215] STEP 10: 3-cyclopropyl-1-isopropyl-4-methoxy-1H-pyrazolo[3,4-dlpyridazine

N~ | D\
N)
qu)\CHﬁ

{0216] A mixture of regioisomers, 3-bromo-1-isopropyl-4-methoxy-1 H-pyrazolo[3,4-
d\pyridazine and 3-bromo-2-isopropyl-4-methoxy-2H-pyrazolof3,4-dpyridazine (total 550
mg, 2.03 mmol}, cyclopropylboronic acid (348.75 mg, 4.06 mmol), NaxCOs (430.32 mg, 4.06

rmol) and Pd{dppH)Clz (148.54 mg, 203.00 pmol) in dioxane (10 mL) and water (2 mlL) was
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stirred at 90°C for 12 hours under Nz. The mixture was diluted with water (20 ml.) and
extracted with DCM (20 mL x 2). The combined organic layers were washed with brine (20
ml.), dried over anhydrous Na:xSQy, filtered and concentrated iz vacuo to afford a residue
which was purified by column chromatography (8102} eluting with DCM/MeOH (100:1 to
40:1). The resulting product was further purified by preparative TLC (8102} eluting with
petroleum ether/EtQAc (1:3) to give the title compound as a vellow solid (180 mg).

{0217] STEP 11: 3-~cyclopropyl-1-isopropyl-1,5-dihydro-4 H-pyrazolo[3,4-dlpyridazin-4-
one

{0218] A solution of 3-¢cyclopropyl-1-isopropyl-4-methoxy-LH-pyrazolo]3,4-dlpyridazine
{160.00 mg, 088.82 pmol) in dioxane (5 mL) and HC! ag (2 M, 5.00 mL) was stirred at 90°C
for 2 hours and then concentrated i# vacuo. The resulting residue was purified by HPLC
{Method C) to give the title compound as a white solid {(102.40 mg, 67% yield, 99% purity}.
{0219] PREPARATION 4: l-isopropyl-3-methyl-1,5-dihydro-4H-pyrazolof3,4-

d\pyridazin-4-one

{0228] STEP 1. l-isopropyl-4-methoxy-3-methyl-1H-pyrazolo[3,4-d]pyridazine
HaC.

T0O oH,
ol
i\f‘i E \N
N e Ni
}\CHq
H,C ®

{0221} A mixture of regioisomers, 3-bromo-1-isopropyl-4-methoxy-1H-pyrazolo[3 4-
dlpyridazine and 3-bromo-2-isopropyl-4-methoxy-2H-pyrazolof3,4-dipyridazine (total 400
mg, 1.48 mmol}, methylboronic acid (180.00 mg, 3.01 mmol}, NaxC03 (319.03 mg, 3.01
ol and Pd{dppH)Cl (110.12 mg, 150.50 pmol) in dioxane (10 mlL) and water (2 mlL) was
stirred at 90°C for 12 hours under Ny, The mixture was diluted with water (20 mL} and
extracted with DCM (20 mL x 2}. The combined organic layers were washed with brine (20
ml.}, dried over anhvdrous NaxSOu, filtered and concentrated in vacuo to afford a residue
which was purified by column chromatography (8102) eluting with DCM/MeOH (100:1 to
40:1}). The resulting product was further purified by preparative TLC (8102} eluting with

petroleum ether/EtOAc (1:3) to give the title compound as a yellow solid (120 mg).
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{0222] STEP 2. 1-isopropyl-3~-methyi-1,5-dihydro-4H-pyrazolof3,4-d|pyridazin-4-one
{0223] A solution of 1-1sopropyl-4-methoxy-3-methyl-1/-pyrazolo{3,4-djpyridazine (120
mg, 581.85 pmol} in dioxane (5 mL) and HCl ag (2 M, 5.00 mL) was stirred at 90°C for 2
hours and then concentrated in vacuo. The resulting residue was triturated with petroleurm
ether/EtOAc (10:1, 10 mL) for 30 minutes and filtered. The filter cake was dried 7 vacuo to
give the title compound as a light-vellow solid (84.10 mg, 75%).

{0224] PREPARATION S t-cyclopropyl-1,5-dihydro-4H-pyrazolof3,4-d]pyndazin-4-one

{0225} STEP 1. ethyl S-(diethoxymethyl}-1#H-pyrazole-4-carboxylate
HsC

0._0._.CH
o

7 NH
/‘-

{6226] To a solution of ethyl (Z)-2-({dimethylamino)methylene)-4,4-diethoxy-3-
oxobutanoate (5.00 g, 18.29 mmol) in EtOH (100.00 mL) was added NoHs FoO (129 g,
21.95 mmol, 1.25 mL, 85% purity) at 0°C. The mixture was stirred at 25°C for 1 hour and
then diluted with water (200 mL) and extracted with EtQAc (150 mL x 3}. The combined
organic layers were washed with brine (600 mL}, dried over anhydrous Na:SQy4, filtered and
concentrated i vacuo. The resulting residue was purified by column chromatography (S102)

eluting with petroleum ethet/EtOCAc (10:1 to 2:1) to gtve the title compound as a yellow oif (3

g, 68%;).
{0227 STEP 2: ethyl 1-cyclopropyl-5-(diethoxymethyl)}-1H-pyrazole-4-carboxylate
ch\=
O Ou_CHy
O
/\0\ ¢ N/A
HaC =S¥

{0228] A mixture of ethyl S-(diethoxymethyl)-1H-pyrazole-4-carboxylate (1.00 g, 4.13

NaxCO3(874.97 mg, 8.26 mmol) and 2-(Z-pyridyl)pyridine (966.98 mg, 6.20 mmol)in DCE

mmol}, evclopropylboronic acid (709.13 mg, 8.26 mmol), Cu{lOAck (1.13 g, 6.20 mmol),

(20 mL ) was stirred at 70°C for 12 hours under Oz (15 psi). The mixture was dituted with
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DCM (20 mL}), washed with water (20 mL) and brine (20 mL), dried over anhydrous Na2SOs,
filtered and concentrated 7i7 vacuo. The resulting residue was purified by column
chromatography (8102) eluting with petroleum ether/EtOAc (30:1 to 10:1) to give the title
compound as a colorless oil (600 mg, 51%).

{0228] STEP 3. 1-cyclopropyl-1,5-dihvdro-4H-pyrazolof3 4-dlpyridazin-4-one

{0238} To a solution of ethyl 1-cyclopropyl-5-(diethoxymethyl}-1 H-pyrazole-4-carboxylate
{500.00 mg, 1.77 mmol) in HOAc (10 mL) were added NoHs HoO (312,90 mg, 531 mmol,
303.79 uk, 85% purity) and HCI (12 M, 6.32 ul). The mixture was stirred at 90°Cfor 12
hours and then poured into 1ce water (30 mL) and extracted with DCM/MeOH (10:1, 15 mL
x 3}. The combined organic layers were washed with ag NaHCOs3 (20 mlL) and brine (20 mL),
dried over anhydrous Na2SOs, filtered and concentrated 7n vacuo. The resulting residue was
triturated with MTBE (15 mL} for 30 minutes and filtered. The filter cake was dried in vacuo
to give the title compound as a white solid (130 mg, 42% yield, 100% purity).

{0231] PREPARATION 6 l-isopropyl-1,5-dihydro-4H-pyrazolo|3,4-dlpyridazin-4-one

T
N

v
ch}ﬂc%

{0232] STEP 1. 1-isopropyl-4-methoxy-~1H-pyrazolof3,4-d|pyridazine

0
=
N E “N
N’\ N’
}\CHq
H,C °

{0233] A mixture of 4-methoxy-1H-pyrazolof3 4-dlpyridazine (400 mg, 2.66 mmol), 2-
iodopropane (904.35 mg, 532 mmol, 531.97 ul) and K2CO3 (1.10 g, 7.98 mmol) in DMF
{50 mL} was stirred at 25°C for 12 hours and then diluted with water (100 mL} and extracted
with EtOAc (50 mL x 3). The combined organic layers were washed with brine (100 mL),
dried over anhydrous Na:SOy4, filtered and concentrated i vacuo to afford a residue which
was purified by column chromatography (5102} eluting with DCM/MeOH (100:1 to 40:1).
The product was further purified by preparative TLC (Sit02) eluting with petroleum

ether/EtOAc (1:3) to give the title compound as yellow solid (80 mg, 16%).
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{0234] STEP 2. l-isopropyl-1,5-dihydro-4f-pyrazolo|3,4-djpyridazin-4-one

{0235] A solution of 1-1sopropyl-4-methoxy-1H-pyrazolof3,4-d{pyridazine (160 mg,
832.38 pumol} in dioxane (5 mbL) and HCIE (2 M, 357.34 ub.} was stirred at 90°C for 2 hours
and then concentrated i vacuo. The resulting residue was triturated with MTBE/MeOH
{50:1, 30 mL) for 30 minutes and filtered. The filter cake was dried i vacuo 1o give the title
compound as a light-yellow solid (100 mg, 67% yield, 99% purity}.

{0236] PREPARATION 7: 3-cyclopropyl-1-methyl-1,5-dihydro-4H-pyrazolo]3,4-

dlpyridazin-4-one

{0237] STEP 1. 3-bromo-4-methoxy-1-methyl-1H-pyrazolof3,4-dipyridazine

Y Br
N/
N\ Ni

CH,
{0238] A mixture of 3-bromo-4-methoxy-1H-pyrazolo[3,4-dipyridazine (3.00 g, 13.10
rmol), iodomethane (2.23 g, 15.72 mamol, 978.07 uL) and KoCOs (5.43 g, 39.30 mumol) in
DMF (50 mL) was stirred at 25°C for 2 hours and then diluted with water (100 mL) and
extracted with EtOAc (50 mL x 3}, The combined organic layers were washed with brine
{200 mL}, dried over anhydrous NaxSOq, filtered and concentrated in vacio. The resulting
residue was purified by column chromatography (5102) eluting with petroleum ether/EtOAc
{5:1 to 0:1) to give the title compound as a yellow solid (1.10 g, crude).

{0239] STEP 2: 3-cyclopropyl-4-methoxy-1-methyl-1/H-pyrazolof3,4-d{pyridazine

HAC.
Sale!
N/"
f | \N
N\ N’
CHs

[0240] A mixture of 3-bromo-4-methoxy-1-methyl-1 H-pyrazolo[3,4-dlpyridazine (600 mg,
2.47 mmol), cyelopropylboronic acid (636.14 mg, 7.41 mmotl), NaaCOs (784.92 mg, 7.41
rmol) and Pd{dppH)Cl (361.25 mg, 493.71 pmol) in dioxane (10 mL) and water (2 mlL) was

stirred at 90°C for 12 hours under N and then diluted with water (20 mL) and extracted with
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DCM (20 mL x 2). The combined organic layers were dried over anhvdrous NaxSOu, filtered
and concentrated in vacuo to afford a residue which was purified by column chromatography
(5102} eluting with DCM/MeOH (1.0 to 40:1). The resulting product was further purified by
preparative TLC (S100) eluting with petroleum ether/EtQAc (3:1) to give the title compound
as a yellow solid.

{0241} STEP 3. 3-cyclopropyl-1-methyl-1,5-dihydro-4/-pyrazolo|3,4-dlpyridazin-4-one
{0242] A solution of 3-cyclopropyl-4-methoxy-1-methyi-1H-pyrazolof3 4-djpyridazine
(370 mg, 1.81 mmol) in dioxane (5 mL} and HCl ag (4 M, 5 mL) was stirred at 90°C for 2
hours. The reaction mixture was concentrated in vacuo, and the resulting residue was
triturated with petroleum ether/EtGAc (10:1, 10 mL) for 30 minutes and filtered. The filter
cake was dried 7 vacuo to give the title compound as a yveliow solid (191.1 mg, 56% vyield,
100% purity}.

i0243] PREPARATION 8: 1,3-dimethyl-1,5-dihydro-4H-pyrazolo]3,4-djpyridazin-4-one

{0244] STEP 1: 4~-methoxy-1,3~-dimethyl-1H-pyrazolof3,4-djpyridazine

O CH,
N | /\(‘\N
N\ Ni

)

{0245] A mixture of 3-bromo-~4-methoxy-1-methyl-1H-pyrazolo[3 4-d]pyridazine (900 mg,
3.7 mmol), methylboronic acid (4433 mg, 7.40 mmol), NaxCOs (1.18 g, 11.1 mmol) and
Pd{dppt)Clz (541.87 mg, 740.00 pmol) in dioxane (15 mL) and water {2 mL) was sturred at
90°C for 12 hours under N; and then diluted with water (20 mL} and extracted with DCM (20
ml. x 2). The combined organic layers were dried over anhydrous NaxSOs4, filtered and
concentrated /n vacuo. The resulting residue was purified by column chromatography (8102)
eluting with petroleum ethet/EtOAc (10:1 to 0:1) to give the title compound as a yellow solid
(200 mg, 30%).

{0246] STEP 2. 1 3-dimethyl-1,5-dihydro-4/-pyrazolo[3,4-dlpyridazin-4-one

{0247] A solution of 4-methoxy-1,3~-dimethyl-1H-pyrazolof3,4-djpyridazine (200 mg, 1.12

mmol) in dioxane {2 mL} and HCI ag (4 M, 2 mL) was stirred at 90°C for 2 hours and then
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concentrated in vacuo to give the title compound as a yellow solid (156 mg, 82% vyield, 97%
purity).

{6248] PREPARATION 9: 3-isopropyl-1-methyl-1,5-dihydro-4H-pyrazolo{3,4-
dlpyridazin-4-one

3
CHs

{0249] STEP 1: 4-methoxy-1-methyl-3~{(prop-1-en-2-y1)-1H-pyrazolo]3,4-dlpyridazine

HaCo HuC
TN,
N/
| | \N
N\ N/

EH,

{0250] A mixture of 3-bromo-4-methoxy-1-methyl-1H-pyrazolo[3,4-d]pyridazine (900 mg,
3.70 mmol), 2-isopropenyl-4,4,5 S-tetramethyl- 1,3, 2-dioxaborolane (1.24 g, 7.40 mmol),
NaxCOs (1.18 g, 11.10 mmol) and Pd{dppt)Clz (270.94 mg, 370 umol} in dioxane (20 ml)
and water (2 mL) was stirred at 90°C for 12 hours under N2 and then filtered. The filtrate was
concentrated in vacuo and purtfied by column chromatography (Si0:2) eluting with
DCM/MeQOH (100:1 to 50:1) to give the title compound as a yellow solid (400 mg, 49%
vield, 92% purity).

{8251] STEP 2: 3-isopropyl-4-methoxy-1-methyl-1H-pyrazolo[3 4-dlpyridazine

HiCy HeC

{0252] A mixture of 4-methoxy-1-rethyl-3-(prop-1-en-2-yl)-1H-pyrazolof3,4-dpyridazine
{350 mg, 1.71 mmol) and Pd/C (wet basis) (100.00 mg, 10% purity} in THF (10 mL} was
purged with H» several times. The reaction mixture was stirred at 10°C for 12 hours under Ho
(15 psi} and then filtered. The filtrate was concentrated in vacuo and purified by HPLC
{(Method D) to give the title compound as a white solid (120 mg, 34%).

{0253] STEP 3: 3-isopropyl-1-methyi-1,5-dihydro-4H-pyrazolof3,4-d|pyridazin-4-one
{0254] A solution of 3-isopropyl-4-methoxy-1-methyl-1H-pyrazolo[3,4-dlpyridazine (120
g, S81.85 pmol) in dioxane (2 mL) and HCl ag (4 M, 2 mL) was stirred at 90°C for 1 hour
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and then concentrated in vacuo, triturated with petroleum ethet/EtCAc (10:1, 10 mL) for 30
minutes, and filtered. The filter cake was dried in vacuo to give the title compound as a
yellow solid (89.3 mg, 80% yield, 100% punity}.

{0255] PREPARATION 10: I-cyclopropyl-3-methyl-1,5-dihydro-4H-pyrazolo{3,4-

d\pyridazin-4-one

i0256] STEP 1. 3-bromo-i-cyclopropyl-4-methoxy-1H-pyrazolof3,4-d|pyridazine

HiC..
O Br

il
o
N o N/

{0257] A mixture of 3-bromo-4-methoxy-1H-pyrazolof3 4-d{pyridazine (1.00 g, 4.37
mmol)}, cyclopropylboronic acid (750.12 mg, 8. 74 mmol), Cu{OAch (1.19 g, 6.56 mmuol},
NaxCOs (92556 mg, 8.74 mmol) and 2-(2-pyridylpyridine (1.02 g, 6.56 mmol) in DCE (20
mbL} was stirred at 70°C for 12 hours under O» {15 psi) and then filtered. The filtrate was
concentrated i vacuo and purified by column chromatography ($102) eluting with petroleur
ether/EtOAc (10:1 to 0:1) to give the title compound as a yellow solid (500 mg} which was
used without further purification.
{8258] STEP 2: l-cyclopropyl-4-methoxy-3-methyi-1H-pyrazolof3,4-d|pyridazine

HsC.

O CH,
e
Pl N
N Y Ni

[0259] A mixture of 3-bromo-1-cyclopropyl-4-methoxy-1H-pyrazolo]3,4-dipyridazine

{450 mg, 1.67 mmol}, methylboronic acid (200.2 mg, 3.34 mmol}, Na2C 03 (354 48 mg, 3.34
rmmol} and Pd(dppt)Clz (12236 mg, 167.22 pmol) in dioxane (10 mL} and water (2 mL) was
stitred at S0°C for 12 hours under N2 and then diluted with water (20 mlL) and extracted with
DCM (20 mL x 2). The combined organic layers were dried over anhydrous Na:SOu, filtered

and concentrated 7 vacuo. The resulting residue was purified by column chromatography
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{81(32) eluting with petroleum ether/EtOAc (10:1 to 0:1) to give the title compound as a white
solid (130 mg, 38%).

{6266] STEP 3. l-cyclopropyl-3-methyl-1,5-dihydro-4H-pyrazolo[3 4-dipyridazin-4-one
{0261] A solution of 1-cyclopropyl-4-methoxy-3-methyl-1/-pyrazolof3,4-djpyridazine
{120 mg, 587.57 pmol} in dioxane (5 mL) and HCI (4 M, 5 mL.) was stirred at 90°C for 2
hours and then concentrated in vacuo. The resulting residue was triturated with petroleum
ether/BEtOAc (10:1, 10 mL) for 30 minutes and filtered. The filter cake was dried én vacuo to
give the title compound as a light-vellow solid (85.1 mg, 75% yield, 98% purity).
{0262] PREPARATION 11! I-cyclopropyl-7-methyi-1,5-dihydro-4H-pyrazolo[3,4-

d\pyridazin-4-one

{0263] STEP 1. ethyl 5-lodo-1H-pyrazole-4-carboxylate
Q
HgC/\O/IK(%N
| MNH
{0264] Ethyl S-amino-1/-pyrazole-4-carboxylate (34 g, 219 14 mmol) was added portion-
wise to a solution of HaSO4 (21.93 g, 219.14 mmol, 72.00 ml., 98% purity) in water (60 mL)
at 0°C. The mixture was stirred at 0°C for 30 minutes. A solution of NaNQO2 (22.68 g 32871
mmol, 17.86 mL} in water (100 mL} was added dropwise at 0°C, and the mixture was stirred
at 0°C for an additional hour. Next, a solution of KI (72.76 g, 438.28 mmol) in water (100
ml.} was added dropwise at 0°C. The mixture was stirred at 25°C for 14.5 hours and then
diluted with EtOAc (500 mL). The organic phase was washed with saturated aq Na2803
{200 mk x 3) and brine (100 mL x 3), dried over NaxSOu, filtered and concentrated in vacio.
The resulting residue was purified by column chromatography {8102) eluting with petroleum
ether/EtOAc (50:1 to 4:1) to give the title compound as a white solid (38.10 g, 65%).
{0265] STEP 2. ethyl 1-cyclopropyl-5-iodo-1H-pyrazole-4-carboxylate
O
o™

H, 07 0

| N
E/““N
>
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{0266] A mixture of ethyl S-iodo-1 H-pyrazole-4-carboxylate (1.00 g, 3.76 mmol)},
cyclopropylboronic acid (645.77 mg, 7.52 mmol), Cu{OAc) (1.02 g, 5.64 mmol) and
pyridine {594.83 mg, 7.52 mmol, 606.97 uL) in BCE (20 mL) was stirred at 50°C for 12
hours under air and then diluted with DCM (20 mL), washed with brine (30 mL x 3), dried
over NaxSOs and concentrated under reduced pressure. The resulting residue was purified by
column chromatography (Si02) eluting with petroleum ether/EtOAc (50:1 to 10:1) to give the
title cormpound as a colorless oif (150 mg, 13%).

i8267] STEP 3: ethyl S-acetyl-1-cyclopropyl-1H-pyrazole-4-carboxylate

O
ch*’”\@)l\ei‘/%j\@
HyC N
N

{0268] A mixture of ethyl 1-cyclopropyl-5-iodo-1H-pyrazole-4-carboxylate (500 mg, 1.63
mmol}, tributyl( 1-ethoxyvinyljstannane (883.01 mg, 2.45 mumol, 82524 ul.) and
Pd(PPh3»Clz (114,41 mg, 163.00 pmol} in toluene (12 mL) was degassed and purged with N2

3 x). The reaction mixture was stirred at 110°C for 2 hours under N2 atmosphere and then
concentrated under reduced pressure. The resulting residue was dissolved in a solution of
THF (5 mL) and HCH (2 M, 5 mL). The mixture was stirred at 25°C for 14 hours and then
dituted with saturated aq KF (5 mL} and extracted with EtOAc (20 mL x 3}. The combined
organic layers were dried over NaxSQOy4, filtered and concentrated under reduced pressure. The
resulting residue was purified by column chromatography (510:) eluting with petroleum
ether/EtOAc (50:1 to 5:1) to give the title compound as a yellow oil (350 mg, crude).

10269] STEP 4. 1-cyclopropyl-7-methyl-1,5-dihydro-4/-pyrazolo|3,4-dlpyridazin-4-one
{62708] To a solution of ethyl 5-acetyl-1-cyclopropyl-1H-pyrazole-4-carboxylate (550 mg,
2.47 mmol) in EtOH (10 mL) was added NoH4. HoO (436,41 mg, 7.41 mmol, 423.70 uL). The
mixture was stirred at 80°C for 16 hours and then concentrated under reduced pressure. The
resulting residue was purified by column chromatography (5102) eluting with DUM/MeOH
{50:1 t0 30:1) to give the title compound as a white solid (87 mg, 18% vield, 97% purity).

{0271] PREPARATION 12: 1,7-dimethyl-1,5-dthydro-4H-pyrazolof3 4-dlpyridazin-4-one
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{0272] STEP 1. ethyl 5-iodo-1-methyl-1H-pyrazole-4-carboxylate

PN
HAC OJTN
N

b CH
{6273} To a suspension of ethyl S-iodo-1H-pyrazole-4-carboxylate (1.00 g, 3.76 mmol) and
KoCOs (1.04 g, 7.52 mmol) in DMF (15 mlL) was added Mel (1.60 g, 11.28 mmol, 701.75
ul). The reaction mixture was stirred at 28°C for 3 hours and then diluted with EtOAc (50
ml.}, washed with brine (3 x 30 mL}, dried over NaxSOq4, filtered and concentrated under
reduced pressure. The resulting residue was purified by column chromatography (5102)
eluting with petroleurn ethet/EtOAc (50:1 to 10:1) to give the title compound as a white solid
(420 mg, 40%).
{0274] STEP 2: ethyl 5-acetyl-1-methyl-1/-pyrazole-4-carboxylate

{0273] A mixture of ethyl S-iodo-1-methyl-1H-pyrazole-4-carboxylate (400 mg, 1.43
mmol)}, tributyl(1-ethoxyvinyl)stannane (774.67 mg, 2.14 mmol, 723.99 uL) and
PA(PPh3»2Clz (10037 mg, 143.00 pmol) in toluene (15 ml) was stirred at 100°C for 2 hours
under Nz and then evaporated in vacuo, diluted with THF (5 mL) and HC1 (2 M, 5 mL) and
stirred at 28°C for 12 hours. The reaction mixture was diluted with EtOAc¢ (50 mL), washed
with saturated aq KF solution (20 mL} and brine (20 mL.), dried over Na:S0y4, filtered and
concentrated 7 vacuo. The resulting residue was purified by column chromatography (8102)
eluting with petroleum ether/EtOAc (50:1 to 10:1) to give the title compound as yellow ol
(270 mg, 96%).
{0276] STEP 3. 1,7-dimethyl-1,5-dihydro-4/-pyrazolo{3,4-dlpyridazin-4-one
{8277] A mixture of ethyl 5-acetyl-1-methyl-1H-pyrazole-4-carboxylate (250 mg, 1.27
mmol}) and NHoNH2 HoO (150.09 mg, 2.55 mmol, 145.72 uL, 85% purity} in HOAc¢ (S mL)
was stirred at 110°C for 12 hours and then concentrated #7 vacuo, poured into water {10 mL)
and extracted with DCM (30 mL x 3). The combined organic layers were washed with brine
30 mL), dried over NaxSOy, filtered and concentrated in vacuo. The resulting residue was
triturated with MTBE (10 mL) for 15 minutes and filtered to isolate a solid product, which
was dried in vacuo to give the title compound as white solid (78 mg, 37% yield, 98% purity).
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{6278] PREPARATION 13: T-isopropyl-7-methyl-1,5-dihydro-4H-pyrazolo]3,4-

d|pyridazin-4-one

HN N
o

&

N\ N

Chy C}\cm

3

{0279} STEP I: ethyl S-iodo-1-isopropyl-1H-pyrazole-4-carboxylate

i CHs

N 3
RS

=N CHy

{0280] To a solution of ethyl 5-1o0do-1H-pyrazole-4-carboxylate (3.10 g, 11.65 mmol) and
KoC(0:{4.83 g, 34.96 mmol) in DMF (40 mL) was added 2-iodopropane (7.92 g, 46.61
mmol, 4.66 mL). The reaction mixture was stirred at 25°C for | hour and then diluted with
brine {100 mbL} and extracted with EtOAc (100 mL x 3). The combined organic layers were
dried over Na:SO4, filtered and concentrated under reduced pressure. The resulting residue
was purified by column chromatography {510z} eluting with petroleum ether/EtOAc (20:1 to
15:1) to give the title compound as a yellow il (1.25 g, 35%).

{0281] STEP 2: ethyl 5-acetyl-1-isopropyl-1H-pyrazole-4-carboxylate

O
HsC N
L o
M T

{6282] A mixture of ethyl 5-iodo-1-isopropyl-1H-pyrazole-4-carboxylate (1.20 g, 3.89
mmol)}, tributyl(1-ethoxyvinyl)stannane (2.11 g, 5.84 mmool, 1.97 mL) and Pd(PPhs pCh
{273.04 mg, 389.00 pmol) in toluene (20 mL) was stirred at 100°C for 2 hours under N2 and
then concentrated i# vacwo. THFE (10 mL) and HCI (2 M, 10 mL} were added. The mixture
was stirred at 28°C for 12 hours and then diluted with EtOAc (100 mL) and washed with
saturated KF solution (50 mL} and brine (50 mL x 2). The organic layer was dried over
Nax30u4, tiltered, concentrated /s vacuo, and purified by column chromatography (silica gel)
eluting with petroleum ether/EtOAc (20:1 to 10:1) to give the title compound as light-yellow

oil (700 mg, 80%).
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{0283] STEP 3: 1-isopropyl-7-methyi-1,5-dihydro-4H-pyrazolof3,4-d|pyridazin-4-one
{0284] A mixture of ethyl S-acetyl-1-isopropyl-1H-pyrazole-4-carboxylate (200.00 mg,
891.82 pumol} and NoHa HoO (52.52 mg, 891.82 pmol, 50.99 pL) in EtOH (S mL) was stirred
at 80°C for 16 hours and then concentrated under reduced pressure. The resulting residue was
triturated with MTBE (310 mL) for 15 minutes and filtered to isolate a solid product, which
was dried /i vacuo to give the title compound as a white solid {116 mg, 68% yield, 95%
purity ).

{6285] PREPARATION 14: 1,3,7-trimethyl-1,5-dihydro-4H-pyrazolo[3, 4-dlpyridazin-4-

one

CHs
{0286] STEP 1. ethyl 5-acetyl-1H-pyrazole-4-carboxylate

{0287} To asolution of ethyl 5-iodo-1H-pyrazole-4-carboxylate (23 .00 g, 86.45 mmol) and
PA(PPhy »Clz (6.07 g, 8.65 mmol) in toluene (200 mL) was added tributyl(1-
ethoxyvinyl)stannane (46.83 g, 129.67 mmol, 43.77 mL). The mixture was degassed and
purged with N2 (3 x}, stirred at 100°C for 14 hours under N2 atmosphere, and then
concentrated under reduced pressure. The resulting residue was dissolved in THF (100 ml)
and HCI (Z M, 100 mL) and stirred at 25°C for 2 hours. The mixture was diluted with
saturated KF solution (200 mL) and extracted with EtOAc (300 mL x 3}. The combined
organic layers were washed with brine (200 mL x 2), dried over Na:S0O4 filtered and
concentrated under reduced pressure. The resulting residue was purified by column
chromatography (8102) eluting with petroleum ether/EtOAc (20:1 to 5:1) to give the title
compound as a hight-yellow solid.

{0288] STEP 2. ethy! 5-acetyl-3-bromo-1H-pyrazole-4-carboxylate
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{0289] Toa solution of ethyl S-acetyl-1H-pyrazole-4-carboxylate (25.00 g, 137.23 mmol}
in EtOH (150 mL) was added NaOAc (90.05 g, 1.10 mol) followed by Br2 (109.65 g, 686.15
mmol, 35.37 mL) dropwise. The reaction mixture was stirred at 20°C for 16 hours and then
filtered. The filter cake was washed with EtOAc (300 mL) and the filtrate was evaporated
under reduced pressure. The resulting residue was purified by column chromatography (5102}
eluting with petroleum ether/EtOAc (100:1 to 10:1) to give the title compound as a yellow
solid.

{8290] STEP 3: ethyl S-acetyl-3-bromo-1-methyl-14-pyrazole-4-carboxylate

G Br
Pt
HC™ O N
¢ VN
HaC N
1 CH
0O 3

{0291} To a solution of ethyl 5-acetyl-3-bromo-1H-pyrazole-4-carboxylate (15.00 g, 57.46
ramol) and K2COs (23.82 g, 172.38 mmol) in DMF (50 mkL) was added Mel (32.62 g, 229.84
mmol, 1431 mbL)}. The reaction mixture was stirred at 20°C for 2 hours and then filtered. The
filtrate was dituted with brine (100 mL) and extracted with EtOAc (50 mL x 3). The
combined organic layers were dried over NaxSOs and concentrated under reduced pressure.
The resulting residue was purified by column chromatography (810:) eluting with petroleum
ether/EtOAc (50:1 to 10:1) to give the title compound as a light-yellow solid (6 g, 38%).
{0292} STEP 4: ethyl S-acetyl-13-dimethyl-1H-pyrazole-4-carboxylate

O ?Hs

{0293} To a solution of ethyl 5-acetyl-3-bromo-1-methyl-1H-pyrazole-4-carboxylate (500
mg, 1.82 mmol}, Pd{dppHCl CH:CIz (29726 mg, 364.00 pmol) and CsoC03 (1.78 g, 546
mmol} in water (1 mL) and toluene (10 mL) was added methylboronic acid {21789 mg, 3.64
mmol}). The mixture was degassed and purged with No (3 x) and then stirred at 100°C forlo
hours under N2 atmosphere, and filtered, washing the filter cake with EtOAc {10 mL}. The
filtrate was diluted with brine (20 mL) and extracted with EtOAc (15 rull x 3). The combined
organic layers were dried over Na:SOy4, filtered and evaporated under reduced pressure. The
resulting residue was purified by silica gel flash chromatography, eluting with
EtOAc/petroleum ether (0:100 to 15:85). The product was purified further by HPLC (Method
) to give the title compound as a white solid (78 mg, 20%).
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{0294] STEP S 1,3,7-trimethyl-1,5-dihydro-4H-pyrazolof3,4-d|pyridazin-4-one

{02935] To a solution of ethyl 5-acetyl-1,3-dimethyl-1H-pyrazole-4-carboxylate (78 mg,
371.02 pmol) in EtOH (10 mL) was added NaoHa HoO (5572 mg, 1.11 mmol, 54.10 pl). The
reaction mixture was stirred at 80°C for 16 hours and then evaporated under reduced
pressure. The resulting residue was purified by HPLC (Method C) to give the title compound
as a white solid (58 mg, 88%).

{0296] PREPARATION 1S: 3-cyclopropyl-1,7-dimethyl-1,5-dihydro-4H-pyrazolof3,4-

dlpyridazin-4-one

CHs CHy

{8297] STEP 1. ethyl S-acetyl-3-cyclopropyl-1-methyl-1 H-pyrazole-4-carboxvlate

CHa ”

{0298} To a solution of ethyl 5-acetyl-3-bromo-1-methyl-1H-pyrazole-4-carboxylate (500
mg, 1.82 mmol}, Pd{dppHCl CH:CIz (29726 mg, 364.00 pmol) and CsoC03 (1.78 g, 546
mmol} in dioxane (20 mL) and water (1 mL) was added cyclopropylboronic acid (312.68 mg,
3.64 mmol). The mixture was degassed and purged with N2 (3 x) and then stirred at 100°C
for 16 hours under Nz atmosphere. The mixture was diluted with brine (40 mL) and extracted
with EtOAc (30 mL x 3). The combined organic layers were dried over NazSQO4, filtered and
concentrated under reduced pressure. The residue was purified by preparative TLC (8iGz2)
eluting with petroleum ether/EtOAc (5:1) to give the title compound as a yellow oil (200 mg,
47%).
{6299] STEP 2: 3-cyclopropyl-1,7-dimethyl-1,S-dihydro-4H-pyrazolo[3,4-dlpyridazin-4-
one
i0306] To a solution of ethyl S-acetyl-3-cyclopropyl-1-methyl-1H-pyrazole-4-carboxylate
{270 mg, 1.14 mmol) in EtOH (10 mlL.) was added N2H« HzO (201 .91 mg, 3.43 mmol, 196.02
ul}. The reaction mixture was stirred at 80°C for 16 hours and then concentrated under
reduced pressure and purified by HPLC (Method C) to give the title compound as a white
solid (80 mg, 34%).
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{6301] PREPARATION 16: 3-isopropyi-1,7-dimethyl-1,5-dihydro-4H-pyrazolo[3,4-

d|pyridazin-4-one

{6302] STEP 1. ethyl S-iodo-1-(4-methoxybenzyl)-1 H-pyrazole-4-carboxylate

N
G \N o O\
------ Lo CH
\ N 3
G \ '

{6303] A mixture of ethyl S-iodo-1 H-pyrazole-4-carboxylate (72 g, 270.64 mmol), 4~
methoxybenzyl chloride (50.86 g, 324.77 mmol, 44.23 mL) and K2CO3 (7481 g, 541 .28
mmol} in BMF (700 mL) was stirred at 10°C for 12 hours and then diluted with water (1.4 L)
and extracted with EtOAc (700 mL x 2). The combined organic layers were washed with
brine (1.5 L), dried over anhydrous Nax30u, filtered and concentrated in vacuo. The resulting
residue was purified by column chromatography (5102} eluting with petroleum ether/EtOAc
(20:1 to 5:1) to give the title compound as a vellow oil (105 g, crude).

{0304] STEP 2. ethy! 5-acetyl-1-(4-methoxybenzyl)-1H-pyrazole-4-carboxylate

{0305] A mixture of ethyl S-iodo-~1-(4-methoxybenzyl)- 1H-pyrazole-4-carboxylate (50 g,
129.47 mmol), tributyl(1-ethoxyvinyl}stannane (66.5 g, 184.13 mmol, 62.15 mL) and
PA(PPhs»2Clz (18.18 g, 25.89 mmol) n toluene (600 ml.) was stirred at 100°C for 12 hours
under Nz. The mixture was concentrated in vacuo. The resulting residue was diluted with
THF (300 mL) and HCH (2 M, 400 mL}, stirred at 10°C for 2 hours and then diluted with
acuecus KF (500 ml.) and extracted with EtOAc (800 ml x 2}. The organic layers were
combined and concentrated 7 vacuo. The resulting residue was puritied by column
chromatography (5102} eluting with petroleum ether/EtOAc (10:1 to 4:1) to give the title

compound as a yellow oil.
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{0306] STEP 3. 1-(4-methoxybenzyl)-7-methyi-1,5-dihydro-4H-pyrazolo[3,4-dlpyridazin-

4-gne

{8307] A mixture of ethyl S-acetyl-1-(4-methoxybenzyl)-1H-pyrazole-4-carboxylate (50.00
g, 165.38 mmol) and NoHs HzO (29.22 g, 496.15 mmol, 2837 mL, 85% purity} in EtOH (1
L) was stirred at 80°C for 12 hours. The reaction mixture was concentrated /i vacuo and the
resulting residue triturated with petroleum ether/EtQAc (2.1, 300 mlL) for 30 minutes and
filtered. The filter cake was dried i vacuo to give the title compound as an off-white solid
(50 g, crude).

{0308] STEP 4: 4-chloro-1-(4-methoxybenzyl)-7-methyl-1 H-pyrazolo[3 4-d|pyridazine

10309] A mixture of 1-{(4-methoxybenzyl)-7-methyl-1,5-dihydro-4H-pyrazolof3,4-
d\pyridazin-4-one (50 g, 184.99 mmol) in POCI; (521.9 g, 3.40 mol, 316.30 mL} was stirred
at 100°C for 2 hours and then concentrated in vacuo. The resulting residue was diluted with
DCM/MeOH (10:1, 800 mL), washed with water (300 mL) and ag NaHCGO3 (200 mbL), dned
over Na:S0s, filtered and concentrated i vacuo to give the title compound as a yellow oil
(60 g, crude).

{6310} STEP 5: 4-methoxy-1-{(4-methoxybenzyl)-7-methyl-15-pyrazolof3,4-dpyridazine

CHs

{6311] A mixture of 4-chloro-1-(4-methoxybenzyl}-7-methyl-1H-pyrazolo|3,4-
dlpyridazine (60 g, 207 81 mmol) and NaOMe (33.68 g, 623 42 mmol} in MeOH (500 mL)
was stirred at 70°C for 2 hours and then concentrated in vacuo. The resulting residue was

diluted with water (400 mL) and extracted with DCM/MeOH (10:1, 500 mL x 2). The
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combined organic layers were dried over anhydrous NazSOq, filtered and concentrated in
vacuo. The residue was purified by column chromatography (Si102) eluting with petroleum
ether/EtOAc (5:1 to 6:1) to give the title compound as a yellow solid (30 g, crude).

{8312] STEP 6: 4-methoxy-7-methyl-1H-pyrazolo[3,4-dpyridazine

HLC.
0
N/
i | Y
N o NI
H
CHs

{0313] A solution of 4-methoxy-1-(4-methoxybenzyl}-7-methyi-1H-pyrazolof3,4-
dlpyridazine (28 g, 98.48 mmol} in H2SC4 (150 mL) was stirred at 50°C for 5 hours. The
mixture was added to a suspension of NaHCO: (500 g} in DCM/MeOH (10:1, 1.2 L) and
filtered. The filter cake was washed with DCM/MeOH (10:1, 1.2 L x 5) and the combined
organic layers were concentrated /n vacuo to give the title compound as a yellow solid (20 g,
crude).

{6314} STEP 7. 3-bromo-4-methoxy-7-methyl-17-pyrazolof3,4-dipyridazine

{0315] To a mixture of 4-methoxy-7-methyl-1H-pyrazolo[3 4-dipyridazine (10 g, 60.91
mmol) and NaQOAc (3498 g, 426.40 mmol) in EtOH (100 mL) and water {100 mL) was
added Br2 {(38.94 g, 243 .66 mmol, 12.56 mL}. The reaction mixture was stirred at 25°C for 12
hours and then quenched with ag NaxS03 (200 mL} and extracted with DCM/MeOH (10:1,
300 mL x 8). The combined organic layers were concentrated i vacuo. The resulting residue
was triturated with petroleum ether/EtOAc (1:1, 100 mL} for 30 minutes and filtered. The
filter cake was dried in vacuo to give the title compound as a white solid (4.2 g, 28%).

{8316] STEP 8: 3-bromo-4-methoxy-1,7-dimethyi-1H-pyrazolof3,4-d|pyridazine

O Br
N el
| | \‘N
N N Nf
%
CH, CHa

{8317] A mixture of 3-bromo-4-methoxy-7-methyl-14-pyrazolo]3,4-dpyridazine (5 g,
20.57 mmol), iodomethane (9.7 g, 68 34 rumol, 4.25 mL) and KoCO3 (8.53 g, 61.71 mmol) in
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DMEF (100 ml.) was stirred at 10°C for 1 hour and then diluted with water (200 ml.) and

extracted with EtOAc (100 mL x 3). The combined organic layers were washed with brine

(200 mL.}, dried over anhydrous Na:8(0y4, filtered and concentrated /n vacuo. The resulting

residue was purified by column chromatography (5102} eluting with petroleum ether/EtOAc

{5:1 10 0:1) to give the title compound as a yellow solid (2.8 g, crude).

{6318} STEP 9: 4-methoxy-1,7-dimethyl-3-(prop-1-en-2-yl -1 H-pyrazolo{3,4-d]pyridazine
HsCo HoC

-
N

§
CH, CHa

G

10319] A mixture of 3-bromo-4-methoxy-1,7-dimethyl-1 H-pyrazolo[3,4-d}pyridazine (2.8
g, 10.89 mmol}, 2-isopropenyl-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (3.66 g, 21.78 mmol),
NaxCOs (3.46 g, 32.67 mmol) and Pd(dpphH)Clz (796.92 mg, 1.09 mmol) in dioxane (20 mL)
and water (2 mL) was stirred at 90°C for 12 hours under Nz and then filtered. The filtrate was
concentrated 7 vacuo and the resulting residue was purified by column chromatography
{Si102) eluting with DCM/MeOH (100:1 to 50:1) to give the title compound as a yellow solid
{2.6 g, crude).

{0320] STEP 10: 3-isopropyi-4-methoxy-1,7-dimethyl-1H-pyrazolof3,4-dpyridazine

H3Co,. HaC

G

N\ CHg

{0321] A mixture of 4-methoxy-1,7-dimethyl-3-(prop-1-en-2-y1}-1H-pyrazolo|3,4-
dlpyridazine (1.2 g 5.50 mmol) and Pd/C (100 mg, 10% purity, wet basis} in THF (20 mL)
was purged with Ha several times. The reaction mixture was stirred at 10°C for 12 hours
under Hz (15 psi) and then filtered. The filtrate was concentrated in vacuo and the resulting
residue was purified by column chromatography (Si102) eluting with petroleur ether/EtOAc
{2:1 10 0:1). The product was further purified by HPLC (Method D) to give the title
compound as a white solid (0,45 g, 37%;).

{6322] STEP 11: 3-isopropyl-1,7-dimethyl-1,5-dihydro-4H-pyrazolo] 3 4-d|pyridazin-4-one
{8323] A solution of 3-isopropyl-4-methoxy-1,7-dimethyl-1 H-pyrazolo[3,4-djpyridazine
{0.45 g, 2.04 mmol) in dioxane (10 mL) and aq HCL (4 M, 10 mL} was stirred at 90°C for 12
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hours. The reaction mixture was concentrated iz vacuo 1o give the title compound as a yellow
sohid (414.3 mg, 97%,).
{0324] PREPARATION 17: l-methyl-1,5-dihydro-4/-imidazof[4,5-d|pyridazin-4-one

i8325] STEP 1. diethyl 1-methyl-1H-imidazole-4,5-dicarboxylate
O
H3C/\DJ(7, .
chvom/i i\g\}
0 CHs
10326] To a solution of diethyl 1H-imidazole-4,5-dicarboxylate (20 g, 94.25 mmol} in
DMEF (200 ml) were added K203 (39.08 g, 28275 mumol, 3 eq) and Mel (53.51 g, 377.00
mmol, 23.47 mL, 4 eq). The reaction mixture was stirred at 10°C for 8 hours and then
filtered. The filter cake was washed with EtOAc (80 ml) and the filtrate was evaporated in
vacuo. The resulting residue that was purified by column chromatography (8102) eluting with
petroleum ethet/EtOAC (1:0 to 1:1) to give the title compound as a vellow oil (14 g, 63%

yield, 95% purity).

{0327} STEP 2: l-methyl-1/H-imidazole-4,5-dicarbohydrazide

HyN,
NH
O&,N
Pos
o A

N
NH  CHg
H,N

i8328] To a stirred solution of diethyl 1-methyi-1H-imidazole-4,S-dicarboxylate (14 g,
61 .88 rumol) in EtOH (100 mL) was added NoHa H2O (12.64 g, 247 .54 mamol, 12.28 mL).
The reaction mixture was stirred at 80°C for 16 hours and then evaporated in vacuo to give
the title compound as a white solid (11.3 g, crude).

{6329] STEP 3: l-methyl-5,6-dihydro-1H-imidazo[4,5-d|pyridazine-4,7-dione

o)
HN | N\>
HN N
Y
S cH,
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{03308] ToaqHCI (4 M, 100 mL}) was added 1-methyl-1H-imidazole-4,5-dicarbohydrazide
{(11.3 g, 57.02 mmol). The reaction mixture was stirred at 100°C for 16 hours and then
evaporated i vacuo to give the title compound as a white solid (183 g, crude}.

i0331] STEP 4: 4,7-dichloro-1-methyl-1H-imidazo[4,5-dlpyridazine

Ci
\ .
¢ CHg

18332] To POCI; (460.35 g, 3.00 mol, 279.00 mL) was added 1-methyl-5 6-dihydro-1H-
imidazo[4,5-dlpyridazine-4,7-dione (9.3 g, 55 98 mmol) and DMF (981.67 mg, 13.43 mmol,
1.03 mL). The reaction mixture was stirred at 100°C for 18 hours and then evaporated in
vacuo. The resulting residue was diluted with saturated ag NaHCGO3 (100 mL) and extracted
with DCM (50 mL x 5). The combined organic layers were dried over Na:50u4, filtered and
concentrated under reduced pressure. The residue was purified by silica gel flash
chromatography (ISCO® 40 g SepaFlash® column) eluting with MeOH/DCM (0:100 to
6:94} to give the title compound as a white solid (3.5 g, 29% yield, 95% purity}.

{8333] STEP 5: 7-chloro-4-methoxy-1-methyl-1H-imidazof4,5-dpyridazine

O
N "N N
3
Cl o CHsgng

{6334] 4-chloro-7-methoxy-1-methvl-1H-imidazo[4,5-d}pyridazine

Cl
N/ N
R
YN
O oHs

HC”
{8335] To a stirred solution of 4,7-dichloro-1-methyl-17-imidazof4,5-d]pyridazine (3.5 g,
17.24 mmol) in MeOH (50 mL) was added NaOMe (1.12 g, 20.69 mmol). The reaction
mixture was stirred at 50°C for 16 hours and then evaporated /n vacuo. The resulting residue
was purified by column chromatography (8102} eluting with DCM/MeOH (15:1) to give a

mixture of the title compounds as a white solid (total 3.3 g).
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#336] STEP 6: 7-methoxy-I-methyl-1H-imidazo{4,5-dpyridazine
3 3 Ps

N " N
y
0 CHaz
H3C and

8337] 4-methoxy-1-methyl-1H-1midazol4,5-d]pyndazine
y y Py

CH,
{0338] To a mixture of 7-chloro-4-methoxy-1-methyl-1H-imidazo[4,5-d|pyridazine and 4-
chloro-7T-methoxy-1-methyl-1H-imidazol4,5-dlpyridazine (2.3 g total) in MeOH (100 wl)
was added Pd/C (400 mg, 10% purity, wet bastis}. The mixture was purged with Hz several
times and then stirred at 10°C for 16 hours under Hz (15 pst) and filtered. The filter cake was
washed with MeOH (40 mL ) and the filtrate was evaporated in vacuo. The resulting residue
was purified by silica gel flash chromatography (ISCO® 40 g SepaFlash® column) eluting
with MeOH/DBCM (0:100 to 6:94). The products were further purified by HPLC (Method C)
to give 7-methoxy-1-methyl-1/-imidazo[4,5-dipyridazine as a white solid (550 mg) and 4-
methoxy-1-methyl-1H-imidazof4,5-djpyridazine as a yellow solid {1 g).
{6339} STEP 7: l-methyl-1, 5-dihydro-4H-imidazo[4,5-d|pyridazin-4-one
{0340] A solution of 4-methoxy-1-methyl-1#-imidazol4,5~d|pyridazine (170 mg, 1.04
mmol} in dioxane (10 mL) and HCI (4 M, 10 mL) was stirred at 90°C for 2 hours and then
concentrated 7 vacuo. The resulting residue was triturated with petroleum ether/EtOAc (11,
15 mL} for 30 minutes and filtered. The filter cake was dried in vacuo to give the title
compound as a white solid {146 .6 mg, 91%).
{86341] PREPARATION I8: 3-methyl-3,5-dihydro-4/-imidazof4,5-d|pyridazin-4-one

G "(.:Hs

HNT N
L

{0342] To 7-methoxy-i-methyl-1H-imidazo{4,5-dpyridazine (550 mg, 3.35 mmol)}
dissolved in dioxane (10 mbL} was added HCH (4 M, 11.48 mL}. The mixture was stirred at
100°C for 16 hours and then evaporated /7 vacuo. The resulting residue was triturated with
petroleum ether/EtOAC (511, 10 mL) for 10 minutes and filtered. The filter cake was dried in

vacuo to give the title compound as a white solid (485 mg, 94%).

~3
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{6343] PREPARATION 19: 1,7-dimethyl-1,5-dihydro-4H-imidazol4,5-d|pyridazin-4-one

{0344} STEP 1. 4-chloro-1,7-dimethyl-1H-imidazo[4,5-djpyridazine

Ci
V..
CHa CHs

{0345] To asolution of 4,7-dichloro~-1-methyl-1H-inudazof4,5-dpyridazine (500 mg, 2.46
mmol}, CH3B{OH}: (147 42 mg, 2.46 mmol) and Cs2C03 (241 g, 7.39 mmol) in dioxane (20
mL} and water (1 mL) was added Pd(dppt)Cl2.CH2Cl (402.23 mg, 492.54 umol). The
mixture was degassed and purged with N2 (3 x} and then stisred at 100°C for 16 hours under
Nz atmosphere and filtered. The filter cake was washed with EtOAc (20 mL), and the filtrate
was evaporated in vacio and purified by silica gel flash chromatography (ISCO® 12 g
SepaFlash® column} eluting with DCM/MeOH (0:100 to 10:90) to give the title compound
as a brown solid (250 mg).
{0346] STEP 2: 4-methoxy-1,7-dimethyl-1H-imidazo{4,5-dlpyridazine

HsC

o

N o’ N

oy
XN
CH, CHs

{0347} To a solution of 4-chloro-1,7-dimethyl-1H-imidazof4,5-d|pyridazine (530 mg, 2.90
ramol) in MeOH (15 mL) was added NaOMe (470.39 mg, 8.71 mmol). The mixture was
stirred at 60°C for 16 hours and then evaporated in vacuo. The resulting residue was purified
by column chromatography (Si102) eluting with DCM/MeOH (0:100 to 15:1) to give the title
compound as a grey solid (520 mg, 96% yield, 95% purity}.

{0348] STEP 3: 1,7-dimethyl-1,5-dihydro-4H-1imidazo[4,5-djpyridazin-4-one

{6349] A solution of 4-methoxy-1,7-dimethyl-1H-imidazo{4,5-dlpyridazine (520 mg, 2.92
mmol} in dioxane (10 mL) and HCI (4 M, 10 mL) was stirred at 100°C for 16 hours and then
filtered. The filter cake was collected and dried in vacuo to give the title compound as a white

solid (397.7 mg, 83%,).

-
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{0350] PREPARATION 20: 1,3 4-trimethyl-1,6-dihydro-7H-pyrazolo|3,4-dlpyridazin-7-

e

H:C CH 5
{6351] STEP 1. ethyl 4-iodo-5-methyl-1H-pyrazole-3-carboxylate
G

HiC” 0 /N\NH

CH,
{8352] To a solution of ethyl S-methyl-1H-pyrazole-3-carboxylate (20 g, 129.73 mmol} in
DMF (250 ml) was added NIS (35.02 g, 155 .68 rumol) in portions. The mixture was stirred
at 18°C for 16 hours and then diluted with water (250 mL} and extracted with EtOAc (300
il x 4). The combined organic layers were washed with brine (300 mL x 2), dried over
NaxSQq, filtered and concentrated under reduced pressure. The product was purified by
column chromatography (Si102) eluting with petroleum ether/EtOAc (20:1 to 4:1) to give the
title compound as light-yellow solid.
{0353} STEP 2: ethyl 4-i0do-1-(4-methoxybenzyl}-5-methyl-1H-pyrazole-3-carboxylate

O-CH;

. p
ch"\o)&i"“
o
CHy

{0354] To a mixture of ethyl 4-iodo-S-methyl-1H-pyrazole-3-carboxylate (42 g, 149.97
mmol} and K2COs (62.18 g, 449.90 mmol) in DMF (400 mL) was added 4-methoxybenzyl
chloride (35.23 g, 22495 mmol, 30.63 mL ). The mixture was stirred at 18°C for 16 hours and
then tiltered. The filtrate was concentrated under reduced pressure and purified by silica gel
flash chromatography (ISCO® 220 g SepaFlash® column) eluting with EtOAc/petroleum
ether {0:100 to 20:80) to give the title compound as vellow solid.

~3
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{0355] STEP 3. ethyl 4-acetyl-1-(4-methoxybenzyl}-S-methyl-1H-pyrazole-3-carboxylate
0-CHs

7 p
HgC/\O /N\N
HaCo
CHs
O

{8386] To asolution of ethyl 4-10do-1-(4-methoxybenzyl}-S-methyl-1H-pyrazole-3-
carboxylate (30 g, 74.96 mmol) and PAPPh: pCh (5.26 g, 7.50 mmol) in toluene (300 mL)
was added tributyl(1-ethoxyvinyl)stannane (40.61 ¢, 112 44 mmol, 37.95 mL). The mixture
was degassed and purged with No (3 x} and then stirred at 100°C under Nz for 14 hours and
evaporated under reduced pressure. The resulting residue was dissolved in THF (90 mL).
Next, HCH(Z2 M, 90 mL) was added. The mixture was stirred at 25°C for 2 hours and then
quenched with saturated ag KF (200 mL} and filtered. The filtrate was extracted with DCM
(200 mL x 2} The combined organic layers were dried over NaxSOq, filtered, concentrated
under reduced pressure, and purified by column chromatography (8102} eluting with

petroleum ether/BEtOAc (10:1 to 3:1) to give the title compound as black brown oil (23 g,

970/{3),
{0387] STEP 4: ethyl 4-acetyl-3-methyl-1/-pyrazole-5-carboxylate
O
S ﬁ
HaC (8] N
LN
HaC
il CHa

{8358] A muxture of ethyl 4-acetyl-1-{4-methoxybenzyl}-5-methyl-1H-pyrazole-3-
carboxylate (23 g, 72.70 mmol} and Ha8C4 (128.80 g, 1.29 mol, 70 mL., 98% purity) was
stirred at SO°C for 5 hours and then slowly added to a suspension of NaHCO3 (240 g) in
DCM/MeOH (10:1, 1500 mL). The mixture was stirred for 15 mimates and filtered. The
filtrate was concentrated under reduced pressure and purified by column chromatography
{5102} eluting with petroleum ether/EtOAc (10:1 to 1:1) to give the title compound as yellow
solid (4.3 g, 30%.

~d
()
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{0359] STEP S: ethyl 4-acetyl-13-dimethyl-1H-pyrazole-5-carboxylate

1836¢] To a mixture of ethyl 4-acetyl-3-methyl-1H-pyrazole-5-carboxylate (1.8 g, 9.17
mmol} and K2CGs5 (2.54 g, 18.35 mmol) in DMF {18 mL) was added Mel (3.91 g, 27.52
mmol, 1.71 mL.). The mixture was stirred at 18°C for 16 hours and then diluted with water
{50 mL) and extracted with EtOAc (50 mL x 3). The combined organic layers were washed
with brine (50 mL x 2}, dried over NaxSOu, filtered and concentrated under reduced pressure.
The product was purified by silica gel tlash chromatography (ISCO® 12 g SepaFlash®
columny eluting with EtOAc/petroleurn ether (0:100 to 4.96)) to give the title compound as
vellow oil (930 mg, 48%).

{8361] STEP 6: 1,3, 4-trimethyl-1,0-dihydro-7H-pyrazolof3.4-d|pyridazin-7-one

18362] To a solution ethyl 4-acetyl-1, 3-dimethyl-1H-pyrazole-S-carboxylate {700 mg, 3.33
mmol} in EtOH (10 mL) was added NoHa HoO (510.26 mg, 9.99 mumol, 495.40 ul, 98%
purtty). The mixture was stirred at 80°C for 14 hours and then concentrated under reduced
pressure to give the title compound as white solid (507.1 mg, 85%).

{86363] PREPARATION 21: l-isopropyi-3,4-dimethyl-1,6-dihydro-7H-pyrazolo[3,4-
dlpyridazin-7-one

o) H3C>/CH3
N

LN

i
N
CHs CH;
{0364] STEP 1: ethyl 4-acetyl-1-1sopropyl-3-methyl-1/-pyrazole-5-carboxylate
CHs
HaC NN

A ;
HSCVDNCH‘"

O
OﬁcHs

{8365] To a solution of ethyl 4-acetyl-3-methyl-1H-pyrazole-S-cartboxylate (300 mg, 1.53
mmol} in DMF (3 mL) was added K2COs (422.64 myg, 3.06 mmol, 2 eq) and 2-iodopropane
(519.85 mg, 3.00 mmol, 305.79 uL). The mixture was stirred at 18°C for 16 hours and then

filtered. The filter cake was washed with EtOAc (20 mlL) and the filtrate was concentrated

~1
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under reduced pressure to afford a crude product, which was purified by preparative TLC
{510} eluting with petroleum ether/EtOAc (3:1). The title compound was obtained as a
colorless oil (200 mg, 55%).

{0366] STEP 2: 1-isopropyl-3,4-dimethyl-1,6-dihydro-7H-pyrazolof3 4-dpyridazin-7-one
{0367] To a solution of ethyl 4-acetyl-1-isopropyl-3-methyl-1 H-pyrazole-5-carboxvlate
{200 mg, 83934 pmol) in EtOH (5 mL) was added NoHa H2O (128.63 mg, 2.52 mmol,
12488 pl., 98% purity). The nuxture was stirred at 80°C for 16 hours and then concentrated
under reduced pressure to give the title compound as white solid (140 mg, 81%).

{0368] PREPARATION 22: t-cyclopropyl-3,4-dimethyl-1,6-dihydro-7H-pyrazolof3 4-

d\pyridazin-7-one

CHy CHs
{6369] STEP 1. 2-(4-methoxybenzyl})-3,4-dimethyl-2,6-dihydro-7H-pyrazolo[3,4-
d|pyridazin-7-one

O-CH,

{6370] To a solution of ethyl 4-acetyl-1-{4-methoxybenzyl}-S-methyl-1H-pyrazole-3-
carboxylate (3 g, 9.48 mmol} in EtOH (40 mL) was added NoHs H20 {(1.45 g, 28.45 mmol,
1.41 mL, 98% purity). The reaction mixture was stirred at 80°C for 16 hours and then
concentrated under reduced pressure. The crude product was triturated with petroleum
ether/EtOAc (3:1, 80 mL) for 15 minutes. The solids were collected by filtration and dried in
vacuo to give the title compound as gray solid (3.1 g, crude).

0371] STEP 2: 7-chipro-2-(4-methoxybenzyl)-3,4-dimethyl-2H-pyrazolo]3,4-d|pyridazine
: A 3 P
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{0372] Intermediate 2-(4-methoxybenzyl}-3,4-dimethyi-2,6-dihydro-7H-pyrazolo[3,4-
dlpynidazin-7-one (25 g, 87.93 mmol) was added to POCl3 (206.25 g, 1.35 mol, 125 mL}.
The mixture was stirred at 100°C for 3 hours and then evaporated under reduced pressure,
diluted with DCM/MeOH (10:1, 330 mL) and neutralized to pH 7-8 by addition of saturated
aq NaHCQOs. The organic layer was dried over Na:504 and concentrated under reduced
pressure to give the title compound as a yellow oil (29 g, crude).

{6373] STEP 3. T-methoxy-2-{(4-methoxybenzyl}-3,4-dimethyl-2H-pyrazolo]3 4-

dlpyridazine

{8374] To a solution of 7-chloro-2-(4-methoxybenzyl}-3 4-dimethyl-2H-pyrazolo[3,4-
dlpyrdazine (29 g, 95.79 mmol} in MeOH (300 ml.) was added NaOMe (20.70 g, 383.14
mmol}. The mixture was stirred at 70°C for 16 hours and then filtered. The filter cake was
washed with DCM/MeOH (10:1, 55 mL) and the filtrate was evaporated under reduced
pressure. The resulting crude product was purified by silica gel flash chromatography
(ISCO® 60 g SepaFlash® column) eluting with EtOAc/petroleurm ether (0:100 to 100:0) to
give the title compound as a yellow solid (18 g, 63%).

{6375 STEP 4: 7-methoxy-3,4-dimethyl-2H-pyrazolo|3,4-d|pyridazine

{6376] A mixture of 7-methoxy-2-(4-methoxybenzyl)-3, 4-dimethyl-2H-pyrazolo[3,4-
dlpyridazine (15 g, 50.28 mmol) and HaSO4 (82.80 g, 827.32 mumol, 45 mL, 98% purity) was
stirred at 50°C for 5 hours and then slowly added to a suspension of NaHCO; (150 g) in
DCM/MeOH (10:1, 1000 ml). The mixture was stirred for 15 minutes and filtered. The
filtrate was concentrated under reduced pressure to give the title compound as a yellow solid

(12.9 g, crude).

~1
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{0377] STEP S: 1-cyclopropyl-7-methoxy-3 4-dimethyl- 1 H-pyrazolof3,4-dpyridazine

HaCo
g ?

N v NX

| N

N
CH, CHs

{6378} To a solution of 7-methoxy-3,4-dimethyl-ZH-pyrazolo[3,4-dlpyridazine (2.5 g,
14.03 mmol) in DCE (30 mL) was added Cu(OAc) (3.82 g, 21.04 mmuol}), 2-(2-
pyridylpyridine (3.29 g, 21.04 mmol), Na:C0Os3 (2.97 g, 28.06 mmol) and cyclopropylboronic
acid (2.41 g, 28 .06 mmol). The reaction mixture was stirred at 70°C for 16 hours and then
filtered. The filter cake was washed with DCM (300 mL) and the filtrate was washed with
water {150 mL), dried over Na:SQq4, filtered and concentrated under reduced pressure. The
resulting crude product was purified by silica gel tlash chromatography (ISCO® 8 g
SepaFlash® column} eluting with EtOAc/petroleum ether (0:100 to 50:50) to give the title
compound as a yellow solid (470 mg, 14%).

{6379) STEP 6: 1-cyclopropyl-3,4-dimethyl-1,6-dihydro-7H-pyrazolo[3,4-dlpyridazin-7-
one

{8380] To a solution of 1-cyclopropyl-7-methoxy-3,4-dimethyl-1H-pyrazolo{3,4-
dlpyridazine (420 mg, 1.92 mmol) in DCM (6 mL) was added BBr: (2.41 g, 9.62 mmol,
92711 pl)y at 0°C. The reaction mixture was stirred at 25°C for 16 hours and then quenched
with water (30 mL) and extracted with FtOAc (20 mL x 2). The combined organic layers
were dried over NazSOs, filtered, concentrated under reduced pressure and purified by silica
gel flash chromatography (ISCO® 4 g SepaFlash® column) eluting with EtOAc/petroleum
ether {0:100 to 40:60). The resulting crude product was washed with DCM (S mL x 2} and
filtered. The solids were dried 71 vacuo to give the title compound as white solid.

{6381] PREPARATION 23: 1,3-dimethyl-1,6~-dithydro-7H-pyrazolof3 4-dlpyridazin-7-one

{0382] STEP 1. ethyl 3-methyl-4-vinyl-1H-pyrazole-S-carboxylate
G
N
H G O ‘N

L
CHs

~1
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{0383] A mixture of ethyl 4-iodo-S-methyl-1H-pyrazole-3-carboxylate (20 g, 71 .41 mmol),
Pd(dpp)Cl2 (5.23 g, 7.14 ramol), NaxCO: (22.71 g, 214.24 mmol) and 4,4,5,S-tetramethyl-2-
vinyl-1,3,2-dioxaborolane (22.00 g, 142.83 mmol, 24.23 mL} in dioxane (200 mL) and water
(20 mL) was stirred at 100°C for 14 hours under N2, The reaction mixture was then diluted
with water (500 ml.) and extracted with DCM (500 mL x 2). The combined organic layers
were dried over NaxSQs, filtered and concentrated under reduced pressure. The crude product
was purified by colurin chromatography (510:2) eluting with petroleum ethet/EtOAc (100:1
to 10:1) to give the title compound as a vellow oil.

{0384] STEP 2: ethyl 1,3~dimethyl-4-vinyl-1H-pyrazole-S-carboxylate

{0385] To asolution of ethyl 3-methyl-4-vinyl-1H-pyrazole-5-carboxylate (4 g, 22.20
ramol) in DMF (40 mL) were added Mel (3.45 g, 66.59 mumol, 415 mL) and K2C03 (6.14 g,
4439 mmol}. The mixture was stitred at 18°C for 2 hours and then diluted with water (200
mL} and extracted with EtOAc (200 mL x 3). The combined organic layers were washed with
brine (200 mb x 2}, dried over Nax8Oq, filtered and concentrated under reduced pressure. The
crude product was purified by silica gel flash chromatography (ISCO® 12 g SepaFlash®
column) eluting with EtOAc/petroleum ether (0:100 to 1.5:98.5) to give the title compound as
a white solid (2 g, 46%.
{0386] STEP 3: ethyl 4-formyl-1,3~-dimethyl-1H-pyrazole-5-carboxylate

O ?Hs

CHs
{0387} Toasolution of ethyl 1,3-dimethyi-4-vinyl-1H-pyrazole-S-carboxylate (2 g, 10.30
mmol) in dioxane (20 mL) and water (5 mL) were added NalQO4 (6.61 g, 30.8%9 mmol, 1.71
ml} and OsO4 (0.1 M solution in water, 10.30 mL) at 0°C. The reaction mixture was stirred
at 18°C for 14 hours and then quenched with saturated aq NazS520:.5H20 (100 mL) and
extracted with DCM (100 mL x 2). The combined organic layers were dried over Na:S0,
filtered and concentrated under reduced pressure. The crude product was purified by column
chromatography (8102) eluting with petroleum ether/EtOAc (100:1 to 10:1} to give the title

compound as a white solid (600 mg, 30%).

~3
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{6388] STEP 4! 1,3-dimethyl-1,6-dihvdro-7H-pyrazolo[3,4-dlpyridazin-7-one

{0389] To asolution of ethyl 4-formyl-1,3-dimethyl-1H-pyrazole-5-carboxylate (600 mg,
3.06 mmol} in BtOH (8 mL) was added NoHa H20 (468.64 mg, 9.17 mmol, 454.99 pl, 98%
purity). The reaction mixture was stirred at 80°C for 14 hours and then concentrated under
reduced pressure. The crude product was purified by silica gel flash chromatography (ISCO®
4 g SepaFlash® column) eluting with EtOAc/petroleum ether (0:100 to 20:80) to give the
title compound as a white solid (315.6 mg, 62%).

{86390] PREPARATION 24: I-isopropyl-3-methyl-1,6-dihydro-7H-pyrazolo{3,4-

dlpyridazin-7-one

HAC
o NCHs
HN | N\N
N 4
CH,

{0391] STEP 1. ethyl 1-isopropyl-3-methyl-4-vinyl-1H-pyrazole-5-carboxylate
CHa
H4C NN
HaC O PCH,y
O =CH,
{6392] To a solution of ethyl 3-methyl-4-vinyl-1/-pyrazole-S-carboxylate (1 g, 5.38 mmol)
in DMF (10 mL) were added KoCOs (1.49 g, 10.77 myuol) and 2-iodopropane (1.83 g, 10.77
mmol, 1.08 mL}. The reaction mixture was stirred at 18°C for 14 hours and then diluted with
water (20 mL) and extracted with EtOAc (50 mL x 2}, The combined organic layers were
washed with brine (50 mL x 2}, dried over NaxSQq, filtered and concentrated under reduced
pressure. The crude product was purified by silica gel flash chromatography (ISCO® 8 ¢
SepaFlash® column) eluting with EtOAc/petroleum ether (0:100 to 20:80) to give the title
compound as a colorless oil (580 mg, 48%).

{0393] STEP 2. ethy! 4-formyl-1-isopropyl-3-methvl-1H-pyrazole-5-carboxylate

0 =g
{8394] To a solution of ethyl 1-1sopropyl-3-methyi-4-vinyl-1H-pyrazole-S-carboxylate (1.8

g, 8.10 mmol) in dioxane (20 mL ) and water {5 mL} were added NalO4 (5.20 g, 24 29 mmo},
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1.35 mb} and OsO4 (0.1 M solution in water, 12.15 mL) at 0°C. The reaction mixture was
stirred at 18°C for 16 hours and then quenched with saturated ag Na2$203. 5H2O (80 mL) and
extracted with EtOAc (100 mL x 2). The combined organic layers were dried over Nax80u,
filtered and concentrated under reduced pressure. The crude product was purified by silica gel
flash chromatography (ISCO® 12 g Sepallash® column) eluting with EtOAc/petroleum
ether {0:100 to 4:96) to give the title compound as a white solid (800 mg, 44%).

{0393] STEP 3: l-sopropyl-3-methyl-1,6-dihydro-7H-pyrazolof3.4-djpyridazin-7-one
i8396] To a solution of ethyl 4-formyl-1-isopropyl-3-methyl-1 H-pyrazole-5-carboxylate
(700 mg, 3.12 romol) in EtOH (10 mL) was added NoHa HaO (478.35 mg, 9.36 munol, 464.42
ul, 98% purity}. The reaction mixture was stirred at 80°C for 14 hours and then concentrated
under reduced pressure. The crude product was puritied by silica gel flash chromatography
(ISCO® 4 g Sepallash® column) eluting with EtOAc/petroleum ether (0:100 to 12:88) to
give the title compound as a white solid (228.3 mg, 37%).

{0397] PREPARATION 25: t-cyclopropyl-3-methyi-1,6~dthydro-7H-pyrazolo{3 4-

;Y

HNT N\N
Ny I\f

CHs

d|pyridazin-7-one

{6398] STEP 1. ethyl I-cyclopropyl-3-methyl-4-vinyl-1H-pyrazole-5-carboxylate

2\
\.\N-’-N

N
HBQVON CH,
O =CH,

{6399] A mixture of ethyl 3-methyl-4d-vinyl-1H-pyrazole-5-carboxylate (4 g, 22.20 mmol),
cyclopropylboronic acid (3.81 g, 44.39 mmol), NaxCOs (4.71 g, 44.39 mmol), Cu(OAch
{6.05 g, 3330 mmol) and 2-(2-pyridyDpyridine (5.20 g, 33.30 romol) in DCE (40 mL) was
stirred at 70°C for 14 hours. The reaction mixture was then diluted with water (300 mL) and
acidified with HClL (1 M) until pH <7. The mixture was extracted with DCM (200 mi. x 3)
and the combined organic layers were concentrated /7 vacuo. The resulting residue was
purified by column chromatography (Si02) eluting with petroleum ether/EtOAc (500:1 to

200:1) to give the title compound as a light-vellow ol (3 g, 61%).
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{0400] STEP 2. ethyl 1-cyclopropyl-4-formyl-3-methyl-1H-pyrazole-S-carboxylate
Q\N,N\
HaC. O S &
O =0
{0401} To a solution of ethyl 1-cyclopropyl-3-methyl-4-vinyl-1H-pyrazole-5-carboxylate
(2.8 g, 12.71 mamol) in dioxane (32 mL) and water (8§ mL) were added Os04 (0.1 M solution
in water, 12.71 mL) and NalO4 (8.16 g, 38 14 mmol, 2.11 mL} at 0°C. The reaction mixture
was stirred at 18°C for 16 hours and then quenched with saturated ag Na235:03.5H20 (150
ml.} and extracted with DCM (200 mL x 2). The combined organic layers were dried over
NazS0q, filtered and concentrated under reduced pressure. The resulting residue was purified
by column chromatography (8i02) eluting with petroleum ether/EtOAc (100:1 10 80: 1) to
give the title compound as a white solid (900 mg, 32%;).
{0402] STEP 3: 1-cyclopropyl-3-methyl-1,6-dihydro-7H-pyrazolof3,4-dlpyridazin-7-one
{0403] To a solution of ethyl 1-cyclopropyl-4-formyl-3-methyl-14-pyrazole-5-carboxylate
(900 mg, 4.05 mmol) in BtOH (10 ml) was added NaHs HoO (620.60 mg, 12.15 muynol,
602.52 uk, 98% purity). The reaction mixture was stirred at 80°C for 14 hours and then
concentrated under reduced pressure. The crude product was purified by silica gel flash
chromatography (ISCO® 12 g SepaFlash® column) eluting with EtOAc/petroleum ether
{0:100 to 18:82) to give the title compound as a white solid (500.2 mg, 64%).
{6404] PREPARATION 26: I-methyl-1,6-dihydro-7H-pyrrolo]2,3-dipyridazin-7-one

9 oH,

!
HNT N
Ny At/

{0405] STEP 1: methyl 3-bromo-1-methyl-1 H-pyrrole-2~carboxylate
O g;;--g3

HaCo A

SCQ
E\

Br

{0406] To a mixture of methyl 3-bromo-1H-pyrrole-2-carboxylate (3.5 g, 17.16 mamol) in
DMF (40 mL) was added NaH (60% 10 mineral oil, 1.37 g, 34.31 mmol) at 0°C. After stirring
at 0°C for 30 minutes, Mel (5.2 g, 36.64 mmol, 2.28 mL) was added at 0°C. The mixture was
stirred at 15°C for 1 hour and then diluted with EtOAc (50 mL), poured into saturated aq

NH:Cl (100 mL) and extracted with EtOAc (50 mL). The combined organic layers were
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dried over NaxSQu, filtered and concentrated under reduced pressure to give the title
compound as a yellow ol (3.75 g, crude).

{6407] STEP 2: methvl 1-methyl-3-vinyl-1H-pyrrole-2-carboxylate

o on
H.C.
gy !N
L/
HoCo

i0408] A mixture of methyl 3-bromo-1-methyl-1H-pyrrole-2-carboxylate (4.3 g, 19.72
mmol), tributyl{vinyl)stanvane (27.8 g, 87.67 mmol, 25 50 mL) and Pd(PPhs)4 (228 g, 1.97
mmol} in BMF (60 mL) was degassed and purged with No (3 x) and stirred at 100°C for 12
hours under N2 atmosphere. Saturated ag KF (150 mL) was added. The mixture was stirred
for 30 minutes and then extracted with EtOAc (100 mL x 2). The combined organic lavers
were dried over Na:SQO4, tiltered and concentrated under reduced pressure. The crude product
was purified by silica gel flash chromatography (ISCO® 40 g SepaFlash column} eluting
with petroleurn ether/EtOAc (0:100 to 3:97) to give the title compound as yellow oil.

{6409] STEP 3: methyl 3-formyl-1-methyl- 1H-pyrrole-2-carboxylate

Q  CHs
HgC\O/Il\rN
v
O

{0410] To a mixture of methy! 1-methyl-3-vinyl-17-pyrrole-2-carboxylate (1. 8 g, 10.79
mmol} and N-methylmorpholine-N-oxide (2.27 g, 19.42 mmol, 2.05 mL) in ACN (30 mL)
and water (15 mL) was added dipotassium;dioxido{dioxo)osmium;dihydrate (198.74 mg,
539.38 pmol). After stirring for 3 hours at 15°C, Nal(Js (4.95 g, 23 .14 mmol, 1.28 mL} was
added. The mixture was stirred for 0.25 hours and then quenched with Na2$20s (100 mL) and
extracted with EtOAc (50 mL x 2). The combined organic layers were dried over NaxSOs4,
filtered and concentrated under reduced pressure. The crude product was purified by silica gel
flash chromatography (ISCO® 40 g SepaFlash® column) eluting with petroleum
ether/EtOAc (0:100 to 10:90) to give the title compound as a yellow oil (0.8 g, 44%}.

{0411} STEP 4. l-methyl-1 6-dihydro-7H-pyrrolo]2,3-dpyridazin-T-one

{6412] To a mixture of methyl 3-formyl-1-methyl-1H-pyrrole-2-carboxylate (800 mg, 4.71
mmol} in EtOH (20 mL) was added NoHs HoO (722,40 mg, 14.14 mmol, 701.36 uL, 98%
purtty ). The reaction mixture was stirred at 80°C for 12 hours and then cooled to 5°C and
filtered. The filter cake was washed with EtOH (10 mL). The residue was collected to give

the title compound as a white solid (460 mg, 64%).
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{0413] PREPARATION 27: T-cyclobutyl-5-(hydroxymethyl}-3-methyl-1,5-dihydro-4/4-

Q  CH,
HO/\S\E\S Y
N S N’

{0414] STEP 1. 2-((benzyloxy)methyi)-S-chloropyridazin-3(2H}-one

O
i f
s Na ol

{8415] To a mixture of S-chloropyridazin-3(2H)-one (2 g, 1532 mmol) and Cs2003 (6.49

pyrazolo| 3, 4-dipyridazin-4-one

g, 19.92 mmol) in DMF (30 mL) at 0°C was added ({chloromethoxyymethylbenzene (2.56
ml., 18.39 mmol) dropwise. The reaction mixture was stirred at 20°C for 5 hours and then
diluted with 1sopropyl acetate (400 mL} and washed with saturated ag NH4Cl sclution (400
ml) and brine (300 mL). The organic layer was dried over MgS04 and concentrated 7w
vacuo. The product was puritied by flash chromatography, eluting with 0 to 50% EtOAc in
heptanes, to give the title compound as a yellow oil (2.08 g, 54%).

#416] STEP 2 2-({benzyloxy ymethyl)-4-bromo-S-chioropyridazin-3(2H }-one
{ yioxy ) 3 o

{6417] Toa 1.0 M solution of (2,2,6,6-tetramethylpiperidin- 1 -yDzince(I1} lithium chloride in
THF (2 .87 mL, 2.87 mmol) was added 2-{(benzyloxyymethyl}-5-chloropyridazin-3(2H-one
(600 mg, 2.393 mmol) in THF (10 mL) dropwise over a 1-minute period. The solution was
stirred at 20°C for 1 minute. Bromine (0.247 mL, 479 mmol) was added in one portion and
the solution was stirred at 20°C for 3 hours. Sodium thiosulfate (378 mg, 2.393 mmol) and
MeOH (1 mL) were added. The mixture was stirred at 20°C for 18 hours and then
concentrated on Celite® and purified by flash chromatography, eluting with 0 to 50% EtOAc
in heptanes, to give the title compound as a white solid (620 mg, 79%).
{0418] STEP 3: 2-{{benzyloxyymethyl}-5-chloro-4-(prop-1-en-2-yhpyridazin-3(2H)-one

O GHy

@”@Wﬁ%ﬂa
N H
Ao}
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{0419] A mixture of 2-((benzyloxy)methyl)}-4-bromo-5-chloropyridazin-3(2H}-one (300
mg, 0.910 mmol), 4,4,5,5-tetramethyl-2-{prop-1-en-2-yi}-1,3,2-dioxaborolane (0.428 mL,
2.276 mmol) and Pd{(dppH)Cl. CH:Clz, (37.2 mg, 0.046 mmol) in dioxane (3 mL) and
saturated ag NaHCOs (3 mL, 3.30 mmol) was heated at 50°C in an o1l bath for 3 hours.
LCMS indicated the reaction was incomplete, so more Pd{dppf)Cl.. CH2Cla (37.2 mg, 0.046
mmol} was added, and the reaction mixture was heated at 50°C for 8 hours. The reaction was
still incomplete, so additional Pd{dppHCh.CH2Cl (37.2 rug, 0.046 mmol), 4.4,5,5-
tetramethyl-2-(prop-1-en-2-yi}-1,3,2-dioxaborolane (0.215 mL, .14 mmol) and saturated aq
NaHCO: (124 mg, 1.821 mmol) were added. The reaction mixture was heated at 50°C for 7
hours and then diluted with isopropyl acetate (60 mL)}, washed with saturated aq NH4Cl {60
mL), vacuum filtered, washed with brine, dried over MgSQOs, and concentrated in vacuo. The
product was purified by flash chromatography, eluting with 0 to 20% EtOAc in heptanes, to
give the title compound as a white solid (169 mg, 64%;).
{0428] STEP 4 4-acetyl-2-((benzyloxymethyl)-5-chloropyridazin-3(2H)-one

Qo O

@/\O/\i}iﬁl\c}_;s
N i
g}

{0421] A solution of 2-{(benzyloxyymethyl)-S-chloro-4-(prop-1-en-2-yvhpyridazin-3{2H)-
one {0.275 g, 0.946 mmol)}, ruthenium{lll) chloride trihydrate (0.012 g, 0.047 mmol} and
sodium periodate (0.415 g, 1.939 mmol) in THF (2 mL}, acetone (2 mL) and water (2 mL)
was stirred at 20°C for 4 hours. LCMS indicated the reaction was incomplete, so more
sodium periodiate (220 mg, 1.01 mmol) was added, and the reaction mixture was stirred at
20°C for 2 hours. The reaction was still incomplete, so additional sodium periodate (400 mg,
1.89 mmol} was added. The reaction mixture was stirred at 20°C for 18 hours and then
diluted with 1sopropyl acetate (50 ml), washed with a solution of sodium thiosulfate (8.2 g,
20.75 mmol} in water (50 mL)} followed by brine (40 mL}, dried over MgS0Os and
concentrated i# vacuo. The product was purified by flash chromatography, eluting with 0 to

50% EtOAc tn heptanes, to give the title compound as a clear, colorless oil (200 mg, 72%).
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{0422] STEP S: 5-{{benzyloxymethyi)-1-cyvclobutyl-3-methyl-1,5-dihydro-4H-

SRASS
5

{0423] To a solution of 4-acetyl-2-((benzyloxyymethyl)-S-chloropyridazin-3(2H)-one (60

pyrazolo| 3, 4-dipyridazin-4-one

mg, 0.205 mmol) and cyclobutylhydrazine hydrochloride (50.3 mg, 0.410 mmol) in DMF
(1.5 mL) at -10°C (salt/ice bath) was added DIPEA (0.179 mL, 1.025 mmol). The mixture
was stirred at -10°C for 10 minutes. The temperature of the mixture was raised to 0°C over a
20-minute period and the mixture was stirred at 0°C for 2 hours. The mixture was allowed to
warm to 20°C and was then diluted with 1sopropenyl acetate (40 mL), washed with NHaCl
solution (40 mL) and with brine, dried over MgS0Os and concentrated in vacuo. The product
was purified by flash chromatography, eluting with 0 to 60% EtOAc in heptanes, to give the
title compound as a white solid (57 mg, 86%).

{0424] STEP 6: l-cyclobutyl-5-(hydroxymethyl}-3-methyl-1,5-dihydro-4/-pyrazolo[3,4-
dlpyridazin-4-one

{0425] To a solution of 5-({(benzyvloxyymethyl)-1-cyclobutyl-3-methyi-1,S-dihvdro-4 /-
pyrazolo[3,4-dpyridazin-4-one (54 mg, 0.166 mmol) in MeOH (2 mL) under nitrogen was
added Pd/C (Degussa®, 10%) (30 mg, 0.028 mmol). The slurry was stirred under an
atmosphere of hydrogen for 18 hours. Acetic acid (0.048 ml., 0.832 mmol) was added and
the mixture stirred at 20°C for 3 hours. The mixture was filtered through a pad of Celite®,
rinsed with methanol and concentrated in vacuo to give the title compound as a white solid.
{0426] PREPARATION 28: 1-(bicyclo[1.1.1]pentan-1-y1}-5-(hydroxymethyl})-3-methyl-

1,5-dihydro-4H-pyrazolo[3,4-dpyridazin-4-one
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{0427] STEP 1. 5<{{(benzyloxyymethyi)-1-(bicyclof 1.1.1]pentan-1~-y}-3-methyi-1,5-

dihydro-4H-pyrazolof3,4-d|pyridazin-4-one
Q@ coHy
Saeds
~ g N N N’

{0428] To a solution of 4-acetyl-2-((benzyloxyymethyl)-S-chloropyridazin-3(2H)-one (60
mg, 0.205 mmol) and bicyclof 1.1 1]pentan-1-yihydrazine dihydrochloride (70.1 mg, 0.410
mmol} in DMF (1.5 mL) at -10°C (salt/ice bath) was added DIPEA (0.215 mL, 1 230 mmol).
The mixture was stirred at ~10°C for 30 minutes, during which the temaperature increased to
0°C, and then at 0°C for another 30 minutes. The mixture was allowed to warm to 20°C and
was then diluted with 1sopropenyl acetate (40 mL), washed with NHsCl solution (40 mL ) and
with brine, dried over MgSQO4 and concentrated in vacuo. The product was purified by flash
chromatography, eluting with 0 to 40% EtOAc 1n heptanes, to give the title compound as a
white solid (33 mg, 48%).

{0429] STEP 2: 1-(bicyclo[1.1 1]pentan-1-y1}-S-(hydroxymethyl)-3-methyl-1,5-dihydro-
4H-pyrazolof3 4-dlpyridazin-4-one

{0430] To a solution of 5-((benzvloxyymethyl)-1-(bicyclo[ 1.1 1]pentan-1-yi}-3-methyl-1,5-
dihydro-4H-pyrazolo[3,4-d|pyridazin-4-one (31 mg, 0.092 mmol) in MeOH (2 mL) (heated
to completely dissolve solid) was added Pd/C (Degussa®, 10%) (28 mg, 0.026 mmol) under
nitrogen. The slurry was stirred under an atmosphere of hydrogen for 3 hours and then
filtered through a pad of Celite®, rinsed with methanol and concentrated in vacuo to give the
title compound as a white solid (21 mg, 93%).

{0431] PREPARATION 29: 1-(ferr-butyl}-3-methyi-1,5-dihydro-4H-pyrazolo{3, 4~

dlpyridazin-4-one
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{0432] STEP 1. ethyl 1-{(zert-butyl}-5-(hydroxymethyl}-3-methyl-1H-pyrazole-4-

carboxylate
HaC
TNZN oH,
-
HaCu O A2 ~~cHy
; \L\ CH3
© OH

{0433] To a solution of ethyl 2-methyl-4-ox0-4,5-dihydrofuran-3-carboxylate (75 mg,
0.441 mmol} and ferr-butylhydrazine hydrochloride (65.9 mg, 0.529 mmol) in ethanol (0.5
mL} was added DIPEA (0.185 mL, 1.058 mmuol}. The solution was stirred at 20°C for 3 hours
and then concentrated on Celite® and purified by flash chromatography, eluting with 0 to
50% EtOAc in heptanes, to give the title compound as a colorless o1l (68 mg, 64%).

{0434] STEP 2: ethyl 1-(ferr-butyl}-S-formyl-3~-methyl-1 H-pyrazole-4-carboxylate

{8435] A mixture of ethyl 1-{ferr-butyl}-5-(hydroxymethyl}-3-methyl-1 H-pyrazole-4-
carboxylate (52 mg, 0.22 mmol) and Dess-Martin periodinane (138 mg, 0.32 mmol} in
acetonitrile (2 mlb.} was stirred at 20°C for 16 hours. The reaction mixture was concentrated
on Celite® and purified by tlash chromatography, eluting with 0 to 25% EtOAc in heptanes,
to give the title compound as a white solid (44 mg, 84%).

{8436] STEP 3: 1-(rerr-butyl)-3-methyl-1,5-dihydro-d H-pyrazolo{3 4-d|pyridazin-4-one
{0437] Toa solution of ethyl 1-{fert-butyl)-5-formyl-3-methyl-1H-pyrazole~4-carboxylate
{42 mg, 0.176 mmol} in ethanol (1.5 mL} was added anhydrous hydrazine (200 ul, 6.4
mmol) and acetic acid (500 pl, 8. 73 mmol). The solution was heated at 70°C for 16 hours
and then concentrated on Celite® and purified by flash chromatography, eluting with 0 to
100% EtOAc in heptanes, to give the title compound as a white solid (31 mg, 85%).

{0438] PREPARATION 30: 3-cyclopropyl-1-methyi-1,6~dthydro-7H-pyrazolo{3 4-

d|pyridazin-7-one
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{0439] STEP 1. ethyl 3~cyclopropyl-d4-todo-t-methyl-1H-pyrazole-S-carboxylate

HaC.
NN
H3Cv0N<;
O ]

{0440] A solution of ethyl 3~cyclopropyl-1-methyl-1H-pyrazole-5-carboxylate (460 mg,
2.368 mmol) and 1-iodopyrrolidine-2,5-dione (799 mg, 3.55 mmol) in DMF (4 mL) was
heated to 90°C for 3 hours. Additional 1-iodopyrrolidine-2,5-dione (1.066 g, 4.736 mmol)
was added and the reaction mixture was heated at 65°C overnight. The reaction mixture was
purified by column chromatography to give the titte compound (325 mg, 43%).

{0441] STEP 2: ethyl 3-cyclopropyl-1-methyl-4-vinyl-14-pyrazole-5-carboxylate

o \\\\CHZ

{0442] A solution of ethyl 3-cyclopropyl-4-iodo-1-methyl-1H-pyrazole-5-carboxylate (325
mg, 1.015 mmol), 4,4,5,5-tetramethyl-2-vinyl-1,3,2-dioxaborolane (313 mg, 2.030 mmol)
and triphenylphosphine palladium chloride (71.3 mg, 0.102 mumol) in dioxane (4 ml.) and aq
NazCOs3 (1.8 M, 2 mL) was heated to 90°C overnight. The reaction mixture was purified by
column chromatography to give the title compound (87 mg, 39%).

{8443] STEP 3. ethyl 3-cyclopropyl-4-formyl-1-methyl-1H-pyrazole-5-carboxylate

{0444] To a solution of ethyl 3-cyclopropyl-1-methyl-4-vinyl-1H-pyrazole-5~-carboxylate
{87 mg, 0.395 mmol}) in dioxane (4 ml) at 0°C, was added osmium tetroxide (2.5 wt%
solution in f-butanol) (0.149 mL, 0.012 mmol). Next, a solution of sodium periodate (169 mg,
0.790 mmol} in water (2 mL) was slowly added. The mixture was stirred at RT for 30
minutes and then diluted with ag Na28S20; (1 M, 10 mL) and EtOAc¢ (50 mL). The aqueous
layer was washed with EtOAc¢ (50 mL). The combined organic layers were washed with brine
{50 mL}. The organic layer was separated, dried over NaxSQ4, filtered and evaporated in
vacuo to give the title compound (88 mg, 100%).
{8445] STEP 4. 3-cyclopropyl-1-methyl-1,0-dihydro-7H-pyrazolo[3,4-dipyridazin-7-one
{0446] To a solution of ethyl 3-cyclopropyl-4-formyl-1-methyl-1/-pyrazole-3-carboxylate
{88 mg, 0.390 mmol) in EtOH (3 mL.) was added hydrazine hydrate (99 mg, 0.096 mL, 1.980
88
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mimol}. The mixture was stirred at 60°C overnight and then concentrated under reduced
pressure. The concentrate was diluted with sat NaHCOs (20 mL) and extracted with DCM
(10 mL x 3) to give the title compound as an off-white solid (74 mg, 98%).

{0447] PREPARATION 31: I-cyclopropyl-3-methyl-1,5-dihydro-4H-pyrrolof2,3-

d\pyridazin-4-one

0448] STEP 1: ethyl 2-formyl-1-{((2-(trimethylsilyDjethoxy ymethyl)- L H-pyrrole-3-
carboxvlate
HG

\\_.-O \}g
WNVOM\SJCHS

O i“CH
@“J CHy °

{#0449] To a solution of ethyl 2-formyl-1H-pyrrole-3-carboxylate (501 mg, 3.00 mmol) in
DMF (7493 pL) was added sodium hydride (180 mg, 4.50 mmol). The mixture was stirred
for 1 hour. Next, (2~(chloromethoxyethyltnimethylsilane (532 pl., 3.00 mmol) was added.
The reaction mixture was stirred for an additional hour and then quenched with water and
extracted with EtOAc. The organic layer was washed with brine, dried over NaxSO4, and
concentrated to give the title compound as an oil {766 mg, 86%).

{0450] STEP 2: ethyl 4-bromo-2-formyl-1-{(2-(trimethylsilyhethoxyimethyl)-1 H-pyrrole-

3-carboxylate

Br
HaC
3\ o .
NN O LCH
o= CHy ~

{0451] Toa solution of ethyl 2-formyl-1-((2-(tnimethylsilyhethoxy yruethyl)- 1 H-pyrrole-3-
carboxvylate (766 mg, 2.58 mmol) in acetonitrile (6.439 mL) was added N-bromosuccinimide
{458 mg, 2.58 mmol). The mixture was stirred for 1 hour and then diluted with water and
extracted with EtOAc. The organic layer was washed with brine, dried over Nax50u, and
concentrated. The product was puritied by flash chromatography, eluting with 0 to 30%

EtOAc in heptanes, to give the title compound as an oif (542 mg, 56%).
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{0452] STEP 3. ethyl 2-formyl-4-methyl-1-{(2-(trimethylsilybethoxy ymethyi)- 1 H-pyrrole-

3-carboxylate

LOH
$on
CHy °

{8453] A solution of ethyl 4-bromo-2-formyl-1-((2-{trimethylsilyljethoxy)ymethyl)-15-
pyrrole-3-carboxylate (542 mg, 1.440 mmol), 2,4,6-trimethyl-1,3,5,2 4, 6-trioxatriborinane
{401 pL, 2.88 mmol}, SPhos G1, methyl r-buty! ether adduct (110 mg, 0.144 mmol}, and
potassium phosphate (917 mg, 4.32 mmol) in THF (6.858 mL) and water (343 uL) was
heated to 110°C in a microwave reactor for 30 minutes. The reaction mixture was then
concentrated on Celite® and purified by flash chromatography, eluting with 0 to 40% EtCAc
in heptanes, to give the title compound as an oif (379 mg, 84%).
{0454] STEP 4: ethyl 2-formyl-4-methyl-1H-pyrrole-3-carboxvlate
O CHy
HC™ 0 M
Oz’ ~NH
{0455] Toa solution of ethyl 2-formyl-4-methyl-1-{((2-(trimethylsilylethoxy)methyl}-14-
pyrrole-3-carboxvlate (369 mg, 1.185 mmol) in DCM (11.8 mL) was added boron trifluoride
diethyl etherate (439 ulL., 3.55 mmol). The reaction mixture was stirred at room temperature
for 1 hour and then quenched with water and saturated NaHCO3 and stirred for 2 hours. Ethyl
acetate was added. The organic layer was separated, washed with brine, and concentrated to
vield a light-red solid. The solid was dissolved in ethanol (9.272 mL) and water (1.854 mL).
Potassium carbonate (1.538 g, 11.13 mmol) was added. The mixture was stirred at room
temperature for 1 hour and evaporated to dryness under reduced pressure. The product was
taken up in EtOAc, dried over anhydrous NaxSO4 and concentrated to give the title
compound as an oft-white solid (194 mg, 96%).
{0456] STEP 5. ethyl l-cyclopropyl-2-formyl-4-methyl-1H-pyrrole-3-carboxylate
O CH,
H G O | M
Oz N
>
18457] A solution of ethyl 2-formyl-4-methyi-1 H-pyrrole-3-carboxylate (184 mg, 1.016

mmol), eyclopropylboronic acid (262 mg, 3.05 mmol), NaxCOs (323 mg, 3.05 munol}, copper

90



WO 2021/055326 PCT/US2020/050823

{(ty acetate (277 mg, 1.523 mmol), and 2,2-bipyridine (238 mg, 1.523 mmol} in DCE (5.078
mb) was stirred at 70°C for 4 hours. The reaction mixture was concentrated on Celite® and
purified by flash chromatography, eluting with 0 to 80% EtOAc in heptanes, to give the title
compound (137 mg, 61%).

{0458] STEP 6 1-cyclopropyl-3-methyl-1,5-dihydro-4H-pyrrolo{2,3-dipyridazin-4-one
{0459] A solution of ethyl 1-cyclopropyl-2-formyi-4-methyl-1H-pyirole-3-carboxylate
(127 mg, 0.574 mmol) and hydrazine hydrate (255 ul., 2.87 mmol) in acetic acid (1.435 mlL)
was heated at 80°C for 30 minutes and then concentrated under vacuum. The resulting
restdue was partitioned between DCM and aqueous NaHCOs. The orgaunic layer was dried
and concentrated to give the title compound (64 mg, 59%).

{0460] PREPARATION 32: 3-cyclopropyl-1-methyl-1,6-dihydro-7H-pyrrolof2,3-

dlpyridazin-7-one

{0461] STEP 1. ethyl 4-bromo-3-formyl-1H-pyrrole-2-carboxylate

Br
{0462] To anice-cooled solution of ethyl 3-formyl-1H-pyrrole-2-carboxylate (702 mg, 4.20
mmol} in acetic acid (11.2 mL) and dioxane (5.599 mL}, was added N-bromosuccinimide
(860 mg, 4.83 mmol). The reaction mixture was stirred at 0°C for 6 hours and then
partitioned between brine and EtOAc. The organic layer was separated, washed with
saturated ag NaxCOs, dried over NaxSOus and purified by flash chromatography, eluting with
0 to 5% DCM in EtOAc, to give the title compound as a solid (348 mg, 34%;}.

{8463] STEP 2. ethyl 4-bromo-3-formyl-1-methyl-1 H-pyrrole-2-carboxylate

O 5";;—-@3
HgC/\O % N
Y,
O
Br

{0464] A solution of ethyl 4-bromo-3-formyl-1H-pyrrole-2-carboxylate (305 mg, 1.240
mmol) in DMF (4.958 mL) was cooled to 0°C. Sodium hydnde (99 mg, 2.479 mmol) was

91



WO 2021/055326 PCT/US2020/050823

added and the mixture was stirred for 30 minutes. Methyl iodide (116 ul., 1.859 mmol) was
added, and the mixture was stirred for 1 hour at RT and then diluted with water. A precipitate
was isolated by filtration to give the title compound as a solid {160 mg, 50%).

{0465] STEP 3. ethyl 4-cyclopropyl-3-formyl-1-methyl- 1 H-pyrrole-2-carboxylate

0 cng
Hg_C/\O § N
/
O

{0466] A solution of ethyl 4-bromo-3-formyl-1-methyl-1 H-pyrrole-2-carboxylate (160 mg,
0.615 mmol}, cyclopropylboronic acid (106 mg, 1.230 mmol}, SPhos G1, methyl #-butyl ether
adduct (23.40 mg, 0.031 mmol), and potassium phosphate (392 mg, 1.846 mmol) in toluene
(1.465 mL) and water (73.2 pL} was heated to 130°C for 1 hour and then puritied by HPLC
{(Method B) to give the title compound as an ol (39 mg, 29%).

{0467] STEP 4. 3-cyclopropyl-1-methyl-1,6-dihydro-7H-pyrrolo{2,3-dipyridazin-7-one
{0468] A solution of ethyl 4-cyclopropyl-3-formyl-1-methyl-1H-pyrrole-2-carboxylate (39
mg, 0.176 mmol) and hydrazine hydrate (47.0 uL, 0.529 mmol) in acetic acid (881 ul) was
heated at 80°C for 30 minutes. The reaction mixture was concentrated under vacuum and the
residue partitioned between EtOAc and aqueous NaHCO;. The organic layer was dried and
concentrated to provide the title compound as a solid (30 mg, 90%;).

{0469] PREPARATION 33: I-methyl-3-(trifluoromethyi}-1,5-dihydro-4H-pyrazolof3,4-

dlpyridazin-4-one

i
CHs

i847¢] STEP 1. ethyl S-formyl-1-methyi-3-(trifluoromethyl)-1 H-pyrazole-4-carboxylate
e F

{6471] A solution of 2.5 M n-butyllithium in hexanes (1.58 mL, 3.96 mmol} was added
dropwise via a syringe to a stirred solution of ditsopropylamine (565 pL, 3.96 mmol} in
avhydrous THF (2.57 mL) at -78°C. The resulting mixture was stirred at -78°C for 10
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minutes and then at 0°C for 30 minutes. The resulting LDA solution was cooled to -78°C and
a solution of ethyl I-methyl-3-(trifluoromethyl)-1H-pyrazole-4-carboxylate (400 mg, 1.80
mmol} in THF (2.57 mL) was added dropwise. The mixture was stirred at -78°C for 5
minutes and then DMF (1.12 mL, 14 4 mmol} was added dropwise and the mixture was
stirred at -78°C for 1 hour. The cooling bath was removed, and the reaction mixture was
slowly warmed to room temperature. After 1 hour at 20 °C, the reaction mixture was poured
into a rapidly stirred solution of saturated aq NHsCl. The product was extracted with EtOAc
{(x 3} and the combined organic phases were washed with saturated aq NHaCl, and then dried
over anhydrous NazSO4. The supernatant was decanted from the drying agent, and the
solvents were removed in vacuo. The crude tsolate was purified by flash column
chromatography using an ISCO® automated purification system, eluting with a gradient of
0-20% EtOAc in heptanes. The product-containing fractions were collected and combined,
concentrated on a rotary evaporator at 35°C, and dried in vacuo to give the title compound as
a light-vellow oil (300 mg, 67%).

10472) STEP 2: 1-methyl-3-(trifluoromethyl)-1,5-dihydro-4H-pyrazolo[3 4-dlpyridazin-4-
one

i8473] To a flask charged with ethyl 5-formyl-1-methyl-3-(trifluoromethyl}-1 H-pyrazole-
4-carboxylate (300 mg, 1.20 mmol) in EtOH/HOAC (10:1 v/v, 4.00 mL) was added hydrazine
hydrate (174 pL, 3.60 mmol) dropwise at room temperature with stirring. The flask was
sealed, and the reaction mixture was heated at 80°C for 20.5 hours before cooling to room
temperature. A resulting white precipitate was collected by vacuum filtration over a fritted
funnel to give the title compound as a white, crystalline solid (196 mg, 75%;).

{0474] PREPARATION 34: t-isopropyl-3,7-dimethyl-1,5-dihydro-4/-pyrazolo]3,4-
d|pyridazin-4-one

{0475] STEP 1. 3-bromo-l-isopropyl-4-methoxy-7-methyl-1H-pyrazolof3,4-dpyridazine

and 3-bromo-2-isopropyl-d-methoxy-7-methvl-2H4-pyrazolo| 3,4-d|pyridazine

HsC.
o Br HsCs
y O Br
N l Y NM CHs
NYQN' CH-
Chiy )\c:»-sg 7
3L and CHy

{8476] To a solution of 3-bromo-4-methoxy-7-methyl-1H-pyrazolo{3,4-d]pyridazine (1.00
g, 4.11 mmol) in BMF (10 mL) were added 2-iodopropane {2.79 g, 16.44 mmol, 1 64 mL)

and K2C03 (1.70 g, 12.33 mmol}. The mixture was stirred at 15°C for 3 hours and then

el
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filtered and washed with EtOAc (20 mL}. The filtrate was evaporated under reduced pressure
to give a residue, which was purified by column chromatography (5102} eluting with
petroleum ether/EtOAc (5:1 to 1:1) to give a mixture of the title compounds as a white solid
(220 mg).

{0477] STEP 2. 1-isopropyl-4-methoxy-3,7-dimethyl-1H7-pyrazolo[3,4-djpyridazine

HsC.
O cH,
N o
Y
N J N’

CH C}\CHg

{8478] To a solution of 3-bromo-1-isopropyl-4-methoxy-7-methyi-1H-pyrazolof3,4-
dlpyridazine and 3-bromo-2-isopropyl-4-methoxy-7-methyl-2H-pyrazolo{3,4-dlpyridazine (1
¢} in toluene (6 mL) and water (1 mL) were added methylboronic acid (314.9 mg, 5.26
ramol), Pd(dpphHCla. CH2Clz (286.4 mg, 350.71 pwol) and Cs:C0O3 (3.43 g, 10.53 mmol). The
mixture was degassed and purged with N2 (3 x} and then stirred at 100°C for 16 hours under
Nz atmosphere. The reaction mixture was diluted with water (10 mL) and extracted with
EtOAc (10 mL x 3). The combined organic layers were dried over NazS0y, filtered and
concentrated under reduced pressure. The resulting residue was purified by silica gel flash
chromatography (ISCO® 12 g SepaFlash® column) eluting with a gradient of (-45% EtOAc
in petroleum ether. The crude product was triturated with ACN/DMSO (20:1, 10 mL} in a dry
ice/acetone bath and then filtered at sub-ambient temperature. The filter cake was dried under
reduced pressure to give the title compound as a white solid (250 mg}.

{0479] STEP 3: l-sopropyl-3,7-dimethyl-1,5-dihydro-4/-pyrazolo|3,4-dlpyridazin-4-one
To a solution of 1-isopropyl-4-methoxy-3,7-dimethyl-1H-pyrazolof3,4-d|pyridazine (250 mg,
1.13 mmol) in dioxane {10 mL) was added HCI (4 M, 10.00 mL). The mixture was stirred at
90°C for 16 hours and then concentrated under reduced pressure to give the title compound as
a grey solid (172 mg, 72%).

{04806] PREPARATION 35: {5)-2-bromo-N-{1-(p-tolyljethvlacetamide

CH,
{0481] To asolution of (3)-1-{p-tolyhethanamine (1632 mL, 111 mmol) and EisN (15.46
mb, 111 mmol) in DCM (185 mL} at -10°C was added 2-bromoacetyl bromide (9.66 mL,

111 mmol) dropwise. The reaction mixture was stitred at -10°C for 1 hour and then diluted
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with water, extracted with DCM, washed with brine, dried over MgSOu, filtered and
concentrated. The crude product was dispersed in hexanes (200 mL}, and the resulting shurry
stirred for 30 minutes and filtered to give the title compound as a white solid (26.97 g, 95%).

i0482] PREPARATION 36: (8§)-2-bromo-N-{1-(4-(trifluoromethyljphenyl jethylacetamide

F
F
} Br
CH; O

{0483] The title compound was prepared like PREPARATION 35, using (5)-1-(4-
(rriflucromethyl)phenyi)ethanamine (21.00 g, 111 mmol) in place of (S)-1-{p-
tolylyethanamine. The title compound was obtained as a white solid (30,4 g, 88%;.
{0484] PREPARATION 37: (§)-2-bromo-N-{1-(4-methoxyphenyhethylacetamide

G
HyC

N\H/\Br

OHy O
{0485] The title compound was prepared like PREPARATION 35, using (§5)-1-(4-
methoxyphenvyl)ethanamine (48.8 mL, 331 mmol} in place of (8)-1-(p-tolyljethanamine. The
title compound was obtained as an off-white solid (84 7 g, 94%).
{0486] PREPARATION 38: (8)-2-bromo-N-{1-(4-chloro-2-methylphenyljethyllacetamide

Cl
N
Br
CHy CHy O

{0487] The title compound was prepared like PREPARATION 35, using (5)-1-(4-chloro-2-
methylphenylethan-1-amine (700 mg, 4.13 mmol) in place of (8)-1-(p-tolylyethanamine. The
title compound was obtained as white solid (670 mg, 56%).

{0488] PREPARATION 39: (8)-2-bromo-N-(1-{4-chloropheny! jethyil)acetamide

Cl
B¢
. . \H/\Br
CH; O
{0489] The title compound was prepared like PREPARATION 35, using (S5)-1-(4-

chlorophenyljethan-1-amine (5.68 mL, 40.5 mmol) in place of (8)-1-{p-tolyljethanamine. The

title compound was obtained as an off-white solid (10.1 g, 90%).
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{0490] PREPARATION 40: (5)-2-bromo-N-(1-{4-flucro-3-methyiphenyhethyhacetamide

Fao Lo
9%
HC” Y Y B
CHy O
{0491] The title compound was prepared like PREPARATION 35, using (§)-1-(4-fluoro-3-
methylphenyljethanamine (700 mg, 4.57 mmol) in place of (8)-1-(p-tolyljethanamine. The
title compound was obtained as a white solid (1.1 g, 88%).

i8492] PREPARATION 41: (8)-2-bromo-N-{1-(3-tflucrophenyl jethyljacetamide
¥
£ P .:: \r(\Br
CH; O

{8493] The title compound was prepared like PREPARATION 35, using (5)-1-(3-
fluorophenyl)ethanamine (700 mg, 5.03 mmol} in place of (§)-1-(p-tolyljethanamine. The
title compound was obtained as a pink solid (1.1 g, 86%).

{0494] PREPARATION 42: (5)-2-bromo-N-(1-phenylethyhacetamide

Br
CHy O
{0495] The title compound was prepared like PREPARATION 35, using (§)-1-
phenylethan-1-amine (5.32 L, 41.3 mmol} in place of (5)-1-{(p-tolyDethanamine. The title
compound was obtained as a tan solid (8.8 g, 88%).
{0496] PREPARATION 43: (8)-2-bromo-N-(1-(2-flucro-4-methoxyphenyhethyhacetamide

pe)
HaC .
Br
F CHy O
{0497] The title compound was prepared like PREPARATION 35, using (8)-1-(2-fluoro-4-
methoxyphenvl)ethanamine (6.338 g, 37.5 mamol) in place of {(5)-1-(p-tolyliethanamine. The
title compound was obtained as a tan solid (7.5 g, 69%).

{0498] PREPARATION 44: 2-bromo-N-(1-(chroman-6-yljethylacetamide
O
(I x
NN Y e
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{0499] The title compound was prepared like PREPARATION 35, using 1-{chroman-6-
yhethan-i-amine (700 mg, 3.95 mmol) in place of (5)-1-(p-tolyl)ethanamine. The title
compound was obtained as a brown oil (829 mg, 70%).

{0506] PREPARATION 45: 2-bromo-N-(1-(2,3-dihydrobenzo[A][ 1,4 dioxin-6-

[me/\&

CHs O

yhethyljacetamide

{0301] The title compound was prepared like PREPARATION 35, using 1-(2,3-
dihydrobenzo[ ][ 1,4]dioxin-6-yvhethan-1-amine (600 mg, 3.35 mmol) in place of (S}-1-(p-
tolylyethanamine. The title compound was obtained as a white solid (590 mg, 59%).

{0562] PREPARATION 46: (85)-2-bromo-N-{1-(2-fluorc-4-methylphenyljethyljacetamide

F H3 O
{6503] To a solution of (§})-1-(2-fluoro-4-methylphenyl)ethan-1-amine, HCI1 (10 g, 52.7
mmol} and BN (1470 mbL, 105 mmol) in DCM (88 mL) at 0°C was added 2-bromoacetyl
bromide (4.58 mL, 52.7 mmol) dropwise. The reaction mixture was stirred at 0°C for 1 hour
and then diluted with water, extracted with DCM, washed with brine, dried over MgSQOs,
filtered and concentrated. The crude product was slurried in hexanes (200 mL), stirred for 3
hours and then filtered to give the title compound as a white solid (12.37 g, 86%;.

{0504] PREPARATION 47: (§)-2-bromo-N-(1-(3-fluoro-4-methyliphenyhethyDacetamide

HaC. O
H
FNT(\BF
O

CH,
{0505] The title compound was prepared like PREPARATION 46, using (8)-1-(3-fluoro-4-
methylpheny!jethan-1-amine, HCI (4 g, 21.09 mmol) 10 place of (8}-1-(2-fluoro-4-
methylphenyijethan-1-amine, HCL The title compound was obtained as a white solid (5.14 g,

89%%).

97



WO 2021/055326 PCT/US2020/050823

{0506] PREPARATION 48: (5)-2-bromo-N-(1-{4-methoxy-3-
methylphenyljethyhacetamide

.0
HLC ;
HaC \H/\Br
CHy O

{0507} The title compound was prepared like PREPARATION 46, using (5)-1-{4-methoxy-
3-methyiphenylethanamine, HCI (700 mg, 3.47 mmol) in place of (5)-1-(2-tluoro-4-
methylphenyl)ethan-1-amine, HCL The title compound was obtained as a brown solid (260
mg, 26%).

{0508] PREPARATION 49 (5)-2-bromo-N-(1-(4-

{(trifluoromethoxy jphenylethyllacetamide

Fo O~
T s
\[(\Br
CH; O
{0509] The title compound was prepared like PREPARATION 46, using (5)-1-{4-

(riflucromethoxy yphenyljethan-1-amine, HCL (5 g, 20.69 mmol) in place of (8)-1-(2-fluoro-

4-methylphenybethan-1-amine, HCL The title compound was obtained as a white solid (4.87

g, 72%;.
{0510] PREPARATION 50: (5)-2-bromo-N-(1-(4-chloro-2-fluorophenyl)ethylacetamide
Cl..
N
Br
F CHy ©

{6511} The title compound was prepared like PREPARATION 46, using (5)-1-(4-chloro-2-
fluorophenybethanamine, HCI {700 mg, 3.33 mmol) in place of (§)-1-(2-fluoro-4-
methylphenyijethan-1-amine, HCl The title compound was obtained as a white solid (660
mg, 67%).

{6512] PREPARATION 51 (8)-2-bromo-N-(1-(2 4-difluorophenylethyljacetamide

! Br
F CHy; O

{0513] The title compound was prepared like PREPARATION 46, using (5)-1-(2.4-~

difluorophenyljethanamine, HCH (700 mg, 3.62 mmol) in place of (S)-1-(2-tluoro-4-
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methylpheny!jethan-1-amine, HCL The title compound was obtained as a white solid (439
mg, 44%).

{0514] PREPARATION 52: (8)-2-bromo-N-{1-(2-chloro-4-flucrophenyljethyDacetamide

Br

Cl CH, O
{6515] The title compound was prepared like PREPARATION 46, using (5)-1-(2-chloro-4-
fluorophenybjethanamine, HCI (723 mg, 3.44 mmol) in place of (8)-1-(2-fluoro-4-
methylphenyiethan-1-amine, HCL The title compound was obtained as a whute solid (424
mg, 42%).

{6516] PREPARATION 53: (5)-2-bromo-N-(1-(4-fluoro-3-methoxyphenylhethylacetamide

o
e LA
o T(\Br

CH; ©
{0817} The title compound was prepared like PREPARATION 46, using (5)-1-{4-fluoro-3-
methoxyphenylethanamine, HCI (1 g, 4.86 mmol} in place of {($)-1-(2-fluoro-4-
methylphenyljethan-1-amine, HCL The title compound was obtained as a white solid (639
mg, 45%).
{0518] PREPARATION 54: (5)-2-bromo-N-(1-(2,4,6-triflucrophenyljethyl jacetamide

F H3 O
{0519] The title compound was prepared like PREPARATION 46, using (5)-1-(2,4,6-
trifluorophenybethanamine, HCI (700 mg, 3.31 mmol) in place of (3)-1-(2~fluoro-4-
methylphenvljethan-1-amine, HCL The title compound was obtained as an orange otl (596
mg, 61%).
{6520] PREPARATION 55 (8§)-2-bromo-N-(1-(3,5-difluorophenylethyljacetamide

Br
CH, O

{6521] The title compound was prepared like PREPARATION 46, using (5)-1-(3,5-
difluorophenyl}ethanamine, HCI (700 mg, 3.62 mmol) in place of {(5)-1-(2-fluoro-4-
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methylpheny!jethan-1-amine, HCL The title compound was obtained as a white solid (594
mg, 59%).

{6522] PREPARATION 56: (8)-2-bromo-N-{1-(2-chloro-6-flucrophenyljethyDacetamide

Ci
H
N\ﬂ/\Br

F CH; O
{6523] The title compound was prepared like PREPARATION 46, using (5)-1-(2-chloro-6-
fluorophenybjethanamine, HCI (700 mg, 3.33 mmol) in place of (8)-1-(2-fluoro-4-
methylphenylethan-1-amine, HCl The title compound was obtained as a colorless oil (800
6/

mg, 82%;).

{0524] PREPARATION 57: (5)-2-bromo-N-(1-(2,5-dimethylphenyljethylacetamide

{0825} The title compound was prepared like PREPARATION 46, using (5)-1-(2,5-
dimethyiphenyllethanamine, HC! (700 mg, 3.77 mmol) in place of (8§)-1-(2-flucro-4-
methylphenylethan-1-amine, HCL The title compound was obtained as a brown solid (620
mg, 61%;).

{0526] PREPARATION 58: (8)-2-bromo-N-(1-(2,3-diflucrophenyljethyl)acetamide

S

F CHs O

¥

{6527} The title compound was prepared like PREPARATION 46, using (5)-1-(2,3-
diffuorophenyljethanamine, HCH (700 mg, 3.62 mmol) 1n place of (S)-1-2-tluoro-4-
methylphenvljethan-1-amine, HCI. The title compound was obtained as a white solid (595
mg, 59%).

{0528] PREPARATION 359: (5)-2-bromo-N-(1-(2,4~-dimethyiphenyijethyl)acetamide

CHy CHy O
{0528] The title compound was prepared like PREPARATION 46, using (5)-1-(2.4~

dimethyiphenyliethan-1-amine hydrochloride (1 g, 5.39 mmol) in place of (§3-1-(2-fluoro-4-
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methylpheny!jethan-1-amine, HCL The title compound was obtained as a white solid (500
mg, 34%:).
{65306] PREPARATION 60: {(5)-2-bromo-N-(1-(5-{tritluoromethypyridin-2-

yliethyhacetamide

o
RSN
F | ) S
N \ﬂ/\Br
CH; O

{0831} The title compound was prepared like PREPARATION 46, using (5)-1-(5-
(rriflucromethylpyridin-2-yllethanamine, HCI (500 mg, 2.206 mmol} in place of {5)}-1-(2-
fluoro-4-methylphenyijethan-1-amine, HCIL The title compound was obtained as a green oil
(412 mg, 60%).

{0532] PREPARATION 61 (5)-2-bromo-N-(1-mesitylethyl)acetamide

HaCoo o~ CHa
o
' g W/\Br

CHs H3 O
{0533] To asolution of (8)-1-mesitylethan-1-amine, HCI (0.300 g, 1.502 mmol) and E&sN
{0.419 mL, 3.00 mmol) in anhydrous DCM (S mL) at 0°C was added 2-bromoacetyl bromide
(0.130 mL, 1.502 mmol) dropwise. The reaction mixture was stirred at 0°C for 3 hours and
then quenched with saturated ag NHsCl and allowed to warm to 20°C. The mixture was
diluted with EtOAc¢ (45 mlL), washed with saturated aq NH4(l (50 mL) and brine, dried over
MgSQOq, filtered and concentrated i vacuo. The resulting crude material was purified by
chromatography (40 g silica gel column) eluting with 0 to 50% EtOAc in heptane, to give the
title compound as a white solid {268 mg, 63%.

{0334] PREPARATION 62: 2-bromo-~1-(2-{(4-chlorophenylpyrrolidin-1-ybhethan-1-one

|
CNY\B.V
@ o
\f/
Cl
{0535] To a solution of 2-(4-chlorophenyl)pyrrolidine (1.7 ¢, 9.36 mmol) and EtsN (1.304
ml, 936 mmol) in DCM (15.60 mL) at 0°C was added 2-bromoacetyl bromide (0.813 mL,
9.36 mmol) dropwise. The reaction mixture was stirred at 0°C for 1 hour and then diluted

with water, extracted with DCM, washed with brine, dried over MgSQOu, filtered and
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concentrated. The resulting crude material was dissolved in DCM and purified by ISCO®
automated purification system, eluting with 0 to 20% MeOH in BCM. The product-
containing fractions were combined, and the solvent was removed via rotary evaporation at
35°C. The product was dried in vacuo to give the title compound as a colorless o1l (2.62 g,
93%}.

{6536] PREPARATION 63: (8)-2-bromo-N-(1-(2,6-diflucrophenyljethyl)acetamide

’ i BE.
F CHy O

{0537) STEP L. {(SR-N-((5)-1-2,0-difluorophenyijethyl}-2-methylpropane-2-suifinamide
PR

NN”SKC%

%‘/L\r H CH§H3
{0338] Toa solution of (§)-2-methylpropane-2-sulfinamide (6.64 g, 54 .8 mmol),
tetraethoxytitanium (25.00 g, 110 mmol) and THF (110 mL} at RT was added 1-(2,6-
difluorophenyljethanone (10.27 ¢, 65.8 mmol). The solution was stirred at 75°C overnight
and allowed to cool to RT. The solution was cooled to -45°C in a dry ice/ACN/acetone bath,
added dropwise to a suspension of sodium tetrahydroborate (8.29 g, 219 mmol) and THF (60
ml.} at -45°C, and warmed to RT over several hours. After stirring at RT for 48 hours, the
solution was cooled to 0°C in an ice bath and MeOH (20 mL) was added dropwise until gas
evolution ceased. The solution was allowed to warm to RT and saturated ag NaCl (about 100
ml} was added. The mixture was filtered and washed with EtOAc. The filtrate was diluted
with brine and extracted with EtOAc¢ (100 L x 3). The combined organic fractions were
dried over anhydrous NaxSOs and concentrated i vacro. The resulting crude material was
dissolved in DCM and purified by ISCO® automated purification system, eluting with 0 to
70% EtOAc tn heptane. The product-containing fractions were combined, and solvent was
removed via rotary evaporation at 35°C. The product was dried i1 vacuo to give the title
compound as a clear oil as a clear oil (7.45 g, 52%).

{0539] STEP 2. {(5)-1-2,6-diftuorophenyljethan-1-amine
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{05408] To a solution of (§)-N-((5)-1-(2,6-diflucrophenyliethyl}-2-methylpropane-2-
sulfinamide (365 mg, 1.397 mmol) in methanol {(2.793 mL) was added 4 M HCl in dioxane
(1.397 ml., 5.59 mmol}. The reaction mixture was stirred at RT for 16 hours and then
concentrated 7 vacuo to give an HCL salt of the title compound as a white solid (271 mg,
1.3996 mmol). The solid was dissolved in THF (6 mL) and EN (0.2 mi, 1.4 mmol} was
added. A resulting white precipitate was filtered off and the filtrate was concentrated to give
the free base of the title compound as an off-white solid (108 mg, 49%).

{8341] STEP 3: (8)-2-bromo-N-(1-(2 6-difluorophenyl jethylacetamide

{0342] To a solution of (§)~1-(2,6-diflucrophenylijethan-1-amine (4.005 g, 25.5 mmol) and
EtzN (3.55 mi., 25.5 mmol) in BCM (42.5 mL) at -10°C was added 2-bromoacetyl bromide
{2.220 mL, 25.5 mmol) dropwise. The reaction mixture was stirred at -10°C for 1 hour and
then diluted with water, extracted with DCM, washed with brine, dried over Na28QOq4, filtered
and concentrated. The resulting crude material was dissolved in DCM and purified by
ISCO® automated purification system, eluting with 0 to 100% EtOAc in heptane. The
product-containing fractions were combined, and solvent was removed via rotary evaporation
at 35°C. The product was dried in vacuo to give the title compound as an orange solid (3.204
g, 45.2%).

{0543] PREPARATION 64: (R)-2-chloro-N-( 1-(4-(triflucromethyDphenylethyDacetamide

Ol -,

CHy O
{0544] To a 100 mL round-bottom flask charged with (R)-1-(4-
(trifluoromethyl)phenyl)ethan-1-amine (2.0 g, 10.57 mmol}, EN (1.474 mL, 10.57 mmol)
and ACN (20 mb) was added 2-chloroacetyl chloride (0.841 mL, 10.57 munol) ata
temperature less than 0°C. The reaction mixture was stirred at 0 to 5°C for 1 hour and then
diluted with water (40 mL) and extracted with DCM (2 x}. The combined organic layers were
washed with water, dried over NazSO4 and concentrated. The resulting solid was slurried in
heptane (20 mL) at room temperature and filtered. The filter cake was washed with heptane
(5 mL x 2) and dried under reduced pressure at room temperature to give the title compound

as an off-white solid (2.51 g, 89%).
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{0545] PREPARATION 65: (§)-2-bromo-N-(cyclopropyl{phenyDmethylacetamide

{8546] To a solution of (S)-cyclopropyl{phenyl imethanamine hydrochloride (0.9743 g, 5.30
mmol} and EtsN (1479 mL, 10.61 mmol) in BCM (20.4 mL) at 0°C was added 2-
bromoacetyl bromide (0.462 mL, 5.30 mmol) dropwise via a syringe. The reaction mixture
was stirred at 0°C for 1 hour and then quenched with water (20 mL). The biphasic system
was transferred to a separatory funnel and the two layers were separated. The agueous phase
was extracted with DCM (20 mL. and then 10 mL). The combined organic phases were
washed with brine (15 mL), dried over anhydrous Na:SO4, filtered and concentrated s vacuo
to give the title compound as a pale-orange solid (1 3686 g, 96%).

{0847} PREPARATION 66: (8)-2-bromo-N-(1-(4-(methyi-d3yphenyl jethylacetamide

3}
D
D H
N Br
CH; O

{0348] STEP 1. (methyl-d5)magnesium 1odide

D

i\Mg/kg

{8549] To a suspension of Mg (3.27 g, 134.52 mmol) and I» (13132 mg, 517.39 umal,
104.22 by in ERO (25 mL) was added dropwise a solution of iodomethane-o5 (15 g, 103.48
mmol, 6.44 mL) in EtO (75 mL) at 15°C under N2, The mixture was stirred at 15°C for 2
hours to give the title compound as a 0.97 M solution 1o E2O (100 mL).

{8550] STEP 2. (5)-1-{4-(methyl-d5)phenyliethan-1-amine

CHa

{0551} To asolution of (8)-1-(4-bromophenyl)ethan-1-amine (4.5 g, 22.49 mmol, 3.24 mL)
and Pd{(dppHCh.CH2Cl2 (3.67 g, 4.50 mmol) in THF (100 mL) was added dropwise (methyl-
diymagnesium iodide (0.97 M, 100 mL., 4.31 eq) under N2. The reaction mixture was stirred

at 70°C for 1S hours and then quenched with HCL (0.5 M, 300 mL) and extracted with EtOAc
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{300 mL x 2). The organic layers were discarded. The aqueous layer was adjusted to pH ©
with NazC O3 and extracted with DCM/MeOH (300 mL x 3, 10:1). The combined organic
phase was dried over ashydrous Na:zS04, filtered and concentrated in vacuo to give the title
compound as a yellow a1l (2.5 g, 80%;).

{0552] STEP 3: {(5)-2-bromo-N-(1-(4-(methyl-ds )phenyljethyl}acetamide

{0553] To asolution of (8)-1-(4-(methyl-&s)phenyijethan-1-amine (2.5 g, 18.09 mmol) and
EtsIN (5.49 g, 54.26 yomol, 7.55 mL) in DCM (50 mL) was added dropwise 2-bromoacetyl
bromide (4.38 g, 21.70 mmol, 1.89 mL, 1.2 eg) at 0°C. The reaction mixture was stirred at
0°C for 0.5 hours and then washed with HCH (1.5 M, 50 mL) and concentrated under vacuum.
The residue was purified by silica gel flash chromatography (ISCO® 40 g SepaFlash®
column) eluting with a gradient of 0-20% EtOAc in petroleum ether to give the title
compound as a white solid (2.11 g, 57%).

{0354] PREPARATION 67: (8)-2-bromo-N-(1-(4-chloro-2-methoxyphenyl)propan-2-

ylacetamide

8r

{0555] To a solution of (8)-1-(4-chloro-2-methoxyphenyl)propan-2-amine hydrochloride
{400 mg, 1.694 mmol) and EtzN (472 gL, 3.39 mmol) in BCM (2,823 mL) at 0°C was added
2-bromoacetyl bromide (147 pL, 1.694 mmol)} dropwise. The reaction mixture was stirred at
0°C for 1 hour and then diluted with water, extracted with DCM, washed with brine, dried
over MgS8Qy, filtered and concentrated. The crude product was slurried in heptanes (20 mL},
stirred for 60 hours and then filtered to give the title compound as an off-white solid (349 mg,
64%).

{0356] EXAMPLE 1: (5)-2-(4-methyl-7-oxo-1-phenyl-1, 7-dihydro-6H-pyrazolo{3 4-
d\pyridazin-6-v1)-N-(1-(p-tolyhjethyl)acetamide

{0587] To asolution of (8)-2-bromo-N-{(1-{p-tolyljethyDacetamide (30 mg, 0.117 ramol) in
DMF (586 ulL.) was added 4-methyl-1-phenyl-1,6-dihydro-7H-pyrazolo|3,4-dlpyridazin-7-
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one (29.1 mg, 0.129 mmol} and K2COs (32.4 mg, 0.234 mmol}. The reaction mixture was
heated at 50°C for 3 hours and then poured into DMF, filtered through a hydrophilic PTFE
0.45 pum filter (Millipore® Millex-LCR) and purified by preparative HPLC (Method A). The
product-containing fractions were combined, condensed in a rotary evaporator at 45°C, and
dried i vacuo to give the title compound as a white solid (12.5 mg, 27%). "H NMR (500
MHz, DMSO-ds) 0 ppm 133 (d, /=68 Hz, 3 H),2.26 (5,3 H), 252 (s, 3 H), 4.73 (5, 2 H},
487 (quin, J=7T.1 Hz, 1 H), 7.11(d, J=7.8 Hz, 2 H), 7.19(d, J=7.8 Hz, 2 H), 7.46 - 7.58 (m,
3H), 7.64-7.69(m, 2 H), 845 (d, /=78 Hz, 1 H), 848 - 851 (m, | H); ESE-MS my/z
IM-+HT 4022,

{0558] EXAMPLE 2: (5)»N-(1-(4-methoxyphenylethyl}-2-{4-methyl-7-oxo-1-phenyl-1,7-

dihydro-6H-pyrazolo]3,4-dlpyridazin-6-ylacetamide

CHa

18559] The title compound was prepared like EXAMPLE 1, using 4-methyl-1-phenyi-1,6-
dihydro-7TH-pyrazolo[3.4~-d|pyridazin-7-oune and (S)-2-bromo-N-(1-(4-
methoxyphenyl)ethyl)acetamide, and was obtained as a white solid (28 mg, 62%). '"H NMR
(500 MHz, DMSO-ds) 6 ppm 1.29-136{(m, 3 H), 294 (5,3 H), 3.69-3.75(m, 3 H), 4.72 (s,
MH) 486 (quin, /=72 Hz, 1 H), 681 -0688(m, 2H), 719-720(m, 2 H), 745 -7.57 (m, 3
H), 7.62-771 (m, 2 H), 843 (d, /=78 Hz, 1 H), 8.46 - 8 50 (i, | H); ESI-MS m/z [M+H]"
418.2.

{6560] EXAMPLE 3: (8)-2-(4-isopropyl-7-oxo-1-phenyl-1, 7-dihydro-6H-pyrazolo[3 4-
d\pyridazin-6-y1)-N-(1-(p-tolyljethylacetamide

{0561] The title compound was prepared like EXAMPLE 1, using 4-isopropyl-1-phenyl-
1,6-dihydro-7TH-pyrazolo[3,4-dIpyridazin-7-one and {8)-2-bromo-N-(1-{p-
tolyl)ethyljacetamide, and was obtained as a white solid (37 mg, 55%). '"H NMR (500 MHz,

el
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DMSO-ds) § ppm 1.30 - 1.37 (m, 10 H), 2.24 - 2.29 (m, 3 H), 3.24 - 3.30 (m, 1 H}, 4.71 -
4.76 (m, 2 H), 4.89 {quin, J=7.2 Hz, 1 H), 7.10 (d, J=8.3 Hz, 2 H), 7.19 (d, J=7.8 Hz, 2 H),
746 - 7.57 (m, 3 H), 7.63 - 7.68 (m, 2 H), 8.42 (d, /=8.3 Hz, 1 H}, 8.60 (s, 1 H); ESI-MS m/z
IM+H]" 430.3.

{0562] EXAMPLE 4: (5)-2-(4-isopropyl-7-oxo-1-phenyi-1,7-dihydro-6H-pyrazolo|3,4-
d|pyridazin-6-y1)}-N-(1-(4-(triftuoromethylphenyliethyl)acetamide

HaC™ "CHj
{6563] The title compound was prepared like EXAMPLE 1, using 4-isopropyi-1-phenyl-
1, 6-dihydro-7H-pyrazolof3,4-dpyridazin-7-one and ($)-2-bromo-N-(1-(4-
(trifluoromethybphenylyethylacetamide, and was obtained as a white solid (51 mg, 81%). 'H
NMR (500 MHz, DMSO-ds) 6 ppm 1.32 (dd, /=68,4 9 Hz, 6 H), 1.38(d, /=6.8 Hz, 3 H),
324 -330(m, 1 H), 476 (s, 2H), 498 (quin, /=72 Hz, 1 H), 747 - 7.57 (m, S H), 7.63 -
7.67 {(m, 4 H), 8.59 - 8.65 {m, 2 H); ESI-MS m/z [M+H] 4842,
{0364] EXAMPLE S: (5)-2-(4-methyl-7-oxo-1-phenyl-1, 7-dihydro-6H-pyrazolo{3 4-

d\pyridazin-6-v1)-N-(1-(4-(trifluoromethoxy jphenyljethyhacetamide

Fu O
/
F>7__/ o H
Fooo N

CH; O

{8863] To a vial containing 4-methyi-1-phenyl-1,6-dihydro-7H-pyrazolo|3,4-dpyridazin-
7-one (30 mg, 0.133 mmol} in DMF (553 pL) was added (5)-2-bromo-N-(1-{4-
(trifluoromethoxy jphenylethylacetamide (40.1 mg, 0.111 romol) and KoCO3 (18.33 mg,
0.133 mmol}. The mixture was stirred for 1 hour at 60°C. After cooling, 1 M HC1 was added
{200 mL). A resulting precipitate was filtered and dried in vacuo to give the title compound
as a white solid (28 4 mg, 55%). "H NMR (500 MHz, CD:0D) é ppm 1.49(d, /=732 Hz, 3
H), 258(s,3H),488(s,2H),507(q, /=700Hz, 1 H),722(d, /=879Hz, 2H), 742 -
7.57 (m, 6 H), 7.66 - 7.72 (m, 2 H), 831 (s, T H); ESI-MS m/z [M+H]" 472 3.
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{0566] EXAMPLE 6: (5)-N-(1-(2-fluoro-4-methylphenyllethyl}-2-(4-methyl-7-oxo-1-

phenyl-1,7-dihydro-6/-pyrazolo]3 4-d{pyridazin-6-yl)acetamide

H 3 C

N

18567] The title compound was prepared like EXAMPLE 3, using 4-methyl-1-phenyi-1,6-
dihydro-7TH-pyrazolo]3,4-d|pyridazin-7-oune and (S)-2-bromo-N-(1-(2-fluoro-4-
methylphenyljethyl)acetamide, and was obtained as a white solid (36 mg, 79%). 'H NMR
(500 MHz, CDs0OD) d ppm 146 (d, /=7 08Hz 3 H),232(s,3H),258(s,3H), 486-4.88
(m, 2H),523(d, /=708 Hz, 1 H), 688(d, /=1220Hz 1 H),6.95(d, /=805 Hz, 1 H), 7.26
(t, /=793 Hz, 1 H), 748 - 7.55 (m, 3 H), 7.66 - 7.70 (m, 2 H), 8.30 (s, | H); ESI-MS m/z
[M+H]™ 4203,

{0568] EXAMPLE 7: (8)-2-(4-isopropyl-7-oxo-1-phenyl-1,7-dihydro-6H-pyrazolo[3 4-
dlpyridazin-6-y1}-N-(1-(4-(trifluoromethoxy)phenylethyDacetamide

F O
vod
T T 1 ¢ |
F . N ;
N
CH, O N

HyC
{856%] To a vial were added 4-isopropyl-1-phenyl-1,6-dihydro-7H-pyrazolof3,4-
dlpyridazin-7-one {0,025 g, 0.096 mmol}, (5)-2-bromo-N-(1-(4-
{tritftuoromethoxy phenyljethylyacetamide (0.03 g, 0.092 mmol} and KoCOs3 (0.036 g, 0.263
rmmol} in DMF (0.438 mL). The reaction mixture was stirred for 4 hours at RT and then I N
HCI (1 mb) and methanol (1 rol) were added. The crude material was purified by HPLC
(Method B) to give the title compound as a white solid (9.0 mg, 21%). "H NMR (500 MHz,
CDCl3) § ppm 1.40 (dd, J=7.08, 4.15 Hz, 6 H), 1.47(d, ./=7.32 Hz, 3 H), 3.27 (spt, J=6.92
Hz, 1 H), 4.82 - 4.96 (m, 2 H), 5.14 {quin, J=7.08 Hz, 1 H), 6.33 (d, /=7.81 Hz, 1 H), 7.14
(d, /=781 Hz, 2 H), 7.29 - 7.33 (m, 2 H), 7.46 - 7.58 (m, 3 H), 7.63 - 7.70 (m, 2 H), 8.15 (s,
I HY), BESI-MS mv/z [M-+H]™ 5003,
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{05708] EXAMPLE 8: {(5)»-N-(1-(2-fluoro-4-methylphenyl)ethyl}-2-{4-isopropyl-7-oxo-1-
phenyl-1,7-dihydro-6/-pyrazolo]3 4-d{pyridazin-6-yl)acetamide

o ®

:—i:,,c.:”"j\c.:iwa3
{05871] The title compound was prepared like EXAMPLE 7, using 4-isopropyl-1-phenyl-
1,6-dthydro-7H-pyrazolo[3 4-dpyridazin-7-one and (8)-2-bromo-N-{1-{2-fluoro-4-
methylphenylethylacetamide, and was obtained as a white solid (9 mg, 20%). 'H NMR (500
MHz, CDCIz) 6 ppm 141 {dd, J=6.83, 293 Hz, 6 H}, 146 (d, /=6.83 Hz, 3 H), 2.31 (5, 3 H),
327 (spt, /=692 Hz, 1 H), 473 -498 (i, 2 H), 523 (quin, /=732 Hz, 1 H), 6.51 (d, /=830
Hz, TH)Y, 677-692(m, 2H), 712, /=781 Hz, 1 H), 743 - 7.56 (m, 3 H}, 7.66 - 7.71 {m,
2 H), 8.15(s, 1 H); ESI-MS m/z [M+H] 448 4.
{0572] EXAMPLE 9: (8)3-2-(1-{fert-butyl)-4-methyl-7-ox0-1,7-dihydro-6H-pyrazolo[3,4-
d|pyridazin-6-y1)}-N-(1-(4-methoxyphenyi)ethyljacetamide

. HsC_ EHs
HaC O\f”\l; . 0PN CHy
i i N
S N N”N
CHy O Ny A~vt
CHa

{0573} The title compound was prepared like EXAMPLE 7, using 1-{fert-butyl)-4-methyl-
1,6-dihydro-7TH-pyrazolo[3,4-dIpyridazin-7-one and {8)-2-bromo-N-(1-(4-
methoxyphenyljethyl)acetamide, and was obtained as a white solid (20 mg, 45%). 'H NMR
{500 MHz, CDCI3) S ppm 1,46 (d, J=6.83 Hz, 3 H), 1.81(s,9H), 250 (s, 3 H),3.77 (s, 3 H),
480492 (m, 2H), 509 (quin, /=720 Hz, 1 H), 640(d, /=781 Hz, 1 H),674-686{m, 2
H), 7.15 - 724 (m, 2 H), 7.78 (s, 1 H); ESI-MS m/z [M+H]" 398 3.

{6574] EXAMPLE 10: (8)-N-{1-(3-fluoro-4-methoxyphenylethyl}-2-(3~-isopropyl-1,7-

dimethyl-4-oxo-1H-pyrazolof3,4-d]pyridazin-S{(4H)-yDacetanide
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{0575] The title compound was prepared like EXAMPLE 7, using 3-isopropyl-1,7-
dimethyl-1,S-dihydro-4-pyrazolo{3,4-dlpyridazin-4-one and (5)-2-bromo-N-(1-(3-fluoro-4-
methoxyphenylethylacetamide, and was obtained as a white solid (11 mg, 30%). 'H NMR
(500 MHz, CDCL) S ppm 138 (d, J=6.83 Hz, 6 H) 1 43 (d, /=683 Hz, 3 H)2.65 (s, 3 H)
3.57 (quin, J=696 Hz, T H)385(s,3H)4.17(s,3H)} 473 -48%(m, 2 H)499-509 (m, 1
Hy6.68(d, /=781 Hz, 1 H)6.86(t, /=879 Hz, 1 H)6.94 - 7.03 (m, 2 H); ESI-MS m/z
IM+H]" 416.3.
{8576] EXAMPLE 11: (8)-2-(1-(fert-butyl}-4-isopropyl-7-oxo-1,7-dihydro-6/-
pyrazolof3.4-dpyridazin-6-y1}-N-(1-(p-tolyhethylyacetamide

¢ CHy

HaCol o~ Hy &
3 ‘ n 0 ‘*ch,Hg
oyt

8 i N
CHy O Na | 4

HaC “CHs

{65771 To asolution of (8)-2-bromo-N-{(1-{p-tolyljethyDacetamide (40 mg, 0.156 ramol) in
DMF (781 uL) were added 1-{rers-butyl)-4-isopropyl-1,6-dihydro-7H-pyrazolo[3,4-
dlpyrdazin-7-one (36.6 mg, 0.156 mmol) and K2COs (43 .2 mg, 0.312 mumol). The reaction
mixture was stirred at RT for 18 hours and then diluted in DMF, filtered through a
hydrophilic PTFE 0.45 um filter (Millipore® Millex-LCR) and purified by preparative HPLC
{Method A). The product-containing fractions were combined, concentrated in a rotary
evaporator at 45 °C, and dried in vacuo to give the title compound as a white solid (48 4 mg,
76%). 'H NMR (500 MHz, DMSO-cs) 3 ppm 1.28 (dd, /=6.8, 3.4 Hz, 6 H), 1.36 (d, /=73
Hz, 3 H), 1.75 (s, 9 H), 2.27 (s, 3 H), 3.16 - 3.25 (m, 1 H), 4.71 - 4.80 (m, 2 H), 4.90 (quin,
J=73Hz, 1 H), 7.10(d, J=7.8 Hz, 2 H), 7.22(d, J=8.3 Hz, 2 H), 8.23 (s, 1 F1), 8.49 (d,
J=83 Hz, 1 H); ESI-MS m/z [M+H] 4103

{0578] EXAMPLE 12: (5)-2-(1-(fert-butyl }-4-isopropyl-7-oxo-1,7-dthydro-6/-
pyrazolo[3,4-dpyridazin-6-yi}-N-(1-(4-(trifluoromethyl)phenylethyljacetamide

Hf‘cﬁi‘éﬁ-@ 2
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{0579] The title compound was prepared like EXAMPLE 11, using 1-(fert-butyl)-4-
isopropyl-1,6-dihydro-7H-pyrazolo[3,4-dlpyridazin-7-one and (S)-2-bromo-N-(1-(4-
(triflucromethyl)phenyl)ethyljacetamide, and was obtained as a white solid (48 mg, 81%). 'H
NMR (500 MHz, DMSO-ds) & ppm 1.27 (dd, J=6.8, 5.4 Hz, 6 H), 1.40(d, /=7.3 Hz, 3 H),
1.74 (s, 9 H), 3.16 - 3.25 (m, 1 H), 4.78 (5, 2 H), 4.99 (quin, J=7.3 Hz, 1 H), 7.57 (d, /=8 8
Hz, 2 H), 7.65 (d, J=7.8 Hz, 2 H), 8.23 (s, 1 H), 8.69 (d, J=7.8 Hz, 1 H); BSI-MS m/z
IM+H] 4643,

{6580] EXAMPLE 13: (85)-2-(1-(fert-butyl-4-methyl-7-oxo0-1,7-dihydro-6H4-pyrazolo{3,4-
dlpyrdazin-6-y1)-N-(1-{(p-tolyhethyDacetamide

HaCo Omcﬁ&g
N | N‘N
N y
CHs
{0381] The title compound was prepared like EXAMPLE 11, using 1-(rert-butyl}-4-methyl-

1,6-dihydro-7H-pyrazolof3,4-dpyridazin-7-one and ($)-2-bromo-N-(1-(p-
tolyDethyljacetamide, and was obtained as a white solid (23 mg, 63%). 'H NMR (500 MHz,
DMSO-ds) 6 ppm 1.35(d, /=6.8 Hz, 3H), 1.74 (5, 9 H), 227 (s, 3 H}, 242 - 245 (m, 3 H),
475(s, 2 H), 489 (quin, J=72Hz, 1 H), 7.11(d, /=78 Hz, 2 H), 7.22 (d, /=7.8 Hz, 2 H),
810-814(m, 1 H), 849 (d, /=78 Hz, 1 H); ESI-MS m/z [M+H]™ 3823,

{0582] EXAMPLE 14: (§)-2-(1-(fert-butyl}-4-methyl-7-oxo-1,7-dihydro-6/-pyrazolo{ 3 ,4-

dlpyndazin-6-y1)-N-(1~-(4-(trifluoromethyl yphenyhethyhacetamide

{8583] The title compound was prepared like EXAMPLE 11, using 1-{fers-butyl}-4-methyl-
1,6~dihydro-7H-pyrazolof3,4-d]pyridazin-7-one and ($)-2-bromo-N-(1-(4-
{trifluoromethyljphenylethyljacetamide, and was obtained as a white solid (19 mg, 45%). 'H
NMR (500 MHz, DMSO-ds) 6 ppm 140 (d, /=68 Hz, 3 H), 1.74 (s, 9 H), 244 (5, 3 H), 4.73
-4.83 (m, 2 H), 499 (quin, /=72 Hz, 1 H), 7.57(d, /=83 Hz, 2 H), 760 (d, /=83 Hz, 2 H),
8.12 (s, 1 H), 8.69(d, /=7.8 Hz, 1 H); ESI-MS m/z [M+H]" 436.2.
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{0584] EXAMPLE 15: (5)-2-(1-(fert-butyl}-4-methyl-7-oxo-1,7-dihydro-6H-pyrazolof3 4-

dlpyndazin-6-y1)-N-(1-(4-(trifluoromethoxy)phenyDethyljacetamide

{0585] The title compound was prepared like EXAMPLE 11, using 1-(fer#-butyl}-4-methyl-
t,6-dihydro-7H-pyrazolo[3,4-dpyridazin-7-one and {§)-2-bromo-N-{1-{4-

(trifluoromethoxy jphenyllethylacetamide, and was obtained as a white solid (22 mg, 50%).
"H NMR (500 MHz, DMSO-ds) 8 ppm 138 (d, J-6 8 Hz, 3 H), 1. 74 (s, 9 H), 2.44 (s, 3 H),
471-482(m, 2H), 495 (quin, /=71 Hz, 1 H), 729(d, /=78 Hz, 2 H), 744 - 750 (m, 2
H), 8.12 (s, 1 1), 862 (d, /=78 He, | H); ESI-MS nv/z [M+H]"452.2.

{6586] EXAMPLE 16: (85)-2-(1-(fert-butyl)-4-methyl-7-oxo0-1,7-dihydro-6H-pyrazolo{3,4-

dlpyrdazin-6-y1)-N-(1-(2-fluoro-4-methylphenylethyacetamide

, - .. CH.
HaC F ﬁ N DH;;izL S,
CHy O Na I
CHy
{0387] The title compound was prepared like EXAMPLE 11, using 1-(rert-butyl}-4-methyl-

1,6-dihydro-7H-pyrazolof3,4-dpyridazin-7-one and ($)-2-bromo-N-(1-(2-flucro-4-
methylphenylethyacetamide, and was obtained as a white solid (21 mg, 54%). 'H NMR
(500 MHz, DMSO-do) 6 ppm 1.35(d, /=68 Hz, 3H), 1.74 (s, 9H), 228 (5,3 H}, 244 (5,3
H), 476 (s, 2 H), 5.09 {(quin, /=72 Hz, 1 H),693-700(m, 2H), 732, /=81 Hz, 1 H),
811-814(m, 1 H), 860 (d, /=78 Hz, 1 H); ESI-MS m/z [M+H]™ 4003,

{0588] EXAMPLE 17: (§)-2-(1-isopropyl-3-methyl-4-oxo- 1 4-dihydro-SH-pyrazolo|3,4-
dlpyridazin-5-y1}-N-(1-(4-methoxyphenyijethvl)acetamide

OOy o
3 CH,

i \i = >
\”/\r“\n’/\f:&jﬂ
CHy © N

N
HSC}‘CHs

[0389] The title compound was prepared like EXAMPLE 11, using I-isopropyl-3-methyl-
1,5-dihydro-4H-pyrazolof3,4-dpyridazin-4-one and (5)-2-bromo-N-(1-(4-
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s

methoxyphenyl)ethyllacetamide, and was obtained as a white solid (16 mg, 56%). 'H NMR
(500 MHz, DMSO-ds) d ppm 1.34(d, /=73 Hz, 3 H), 1 45(d, /=68 Hz, 6 H), 2.48 (5, 3 H),
372(s,3H),465-476(m, 2H), 486 (quin, /=72 Hz, 1H),491-499(m, 1 H), 6.85-
690 (m, 2H), 720-727{m,2H), 846(d, /=7 8Hz 1 H), 855 (s, I H); ESI-MS m/z
[M-+HT 3842,

10590] EXAMPLE 18: (8}-2-(3-cyclopropyl-1-isopropyl-4-oxo-1,4-dihydro-54-
pyrazolof3,4-dlpyridazin-5-yD)-N-(1-(4-methoxyphenyl)ethyl yacetamide

HyC”

{0391] The title compound was prepared like EXAMPLE 11, using 3-cyclopropyl-1-
isopropyl-1,5-dibydro-4H-pyrazolo[3,4-dlpvridazin-4-one and {$)-2-bromo-N-(1-(4-
methoxyphenyl)ethyl)acetamide, and was obtained as a white solid (16 mg, 54%). '"H NMR
(500 MHz, DMSO-ds) 6 ppm 0.95 - 101 {m, 4 H), 1.34(d, /=68 Hz, 3 H), 142 (d, /=63
Hz, 6 H),239-245(m, 1 H), 372 (s, 3 H),465-477(m, 2 H), 483 -4.96(m, 2 H), 6.85 -
689 (m, 2H), 721 -726(m,2H), 846(d, /=78 Hz, 1 H), 853 (5, | H); ESI-MS m/z
[M+H] 4102,

{0592] EXAMPLE 19: (8§)-2-(1,3-dimethyl-4-oxo-1 4-dihydro-5H-pyrazolo[3,4-
d\pyridazin-5-y1}-N-(1-(2-flucro-4-methoxyphenvljethyljacetamide

{0593] The title compound was prepared like EXAMPLE 11, using 1,3-dimethyl-1,5-
dibydro-4H-pyrazolo[3,4-d|pyridazin-4-one and (8)-2-bromo-N-{1-{2-fluoro-4-
methoxyphenylethyljacetamide, and was obtained as a white solid (14 mg, 44%). 'H NMR
{500 MHz, DMSO-ds} S ppm 1.33 (d, /=68 Hz, 3H), 247 (s,3H),3.74 (5,3 H),399(, 3
H}, 467 -476 (m, 2 H), 5.06 (quin, /=72 Hz, 1 H), 6.74-680(m, 2 H), 7.27- 735 (m, |
H), 847 (s, 1 H), 855 (d, /=78 He, | H); ESI-MS nv/z [M+H]"374.2.
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{0594] EXAMPLE 20: (5»-N-(1-{p-tolyDethy}-2-(1,3 4-trimethyl-7-ox0-1,7-dihydro-6H-
pyrazolof3,4-d|pyridazin-6-ylacetamide

H:)C “

O !CHg
M N‘N
N

G, CHs

{05935} The title compound was prepared like EXAMPLE 11, using 1,3 4-trimethyl-1,6-
dibydro-7H-pyrazolo]3,4-dlpyridazin-7-one and {(§)-2-bromo-N-(1-(p-tolyDethyljacetamide,
and was obtained as a white solid (9 mg, 45%). 'H NMR (500 MHz, DMSO-ds) & ppm 1.33
(d, J=6.8 Hz, 3 H), 2.25 (s, 3 H), 2.45 (5, 3 H, 2.49 (5, 3 H), 4.15 (s, 3 H), 4.67 (s, 2 H), 4.86
(quin, /=72 Hz, 1 H), 7.09 - 7.14 (m, 2 H), 7.17 - 7.21 {m, 2 H), 8.48 (d, /=8.3 Hz, 1 H);
ESI-MS m/z [M+H]" 354 1.

{8596] EXAMPLE 21: (85)-2-(1-isopropyl-3,4-dimethyl-7-ox0-1,7-dihydro-6H-
pyrazolof3.4-dpyridazin-6-y1}-N-(1-(p-tolyhethylyacetamide

i"i;{C . y . ch
ﬁ 0N ~CH,
N
\[(\i?j ibN

CH; O Na g
CHy CHs

{0597] The title compound was prepared like EXAMPLE 11, using I-isopropyl-3,4-
dimethyl-1,0-dithydro-7H-pyrazolo[3,4-dlpyridazin-7-one and (8)-2-bromo-N-(1-(p-
tolylethyl)acetamide to give the title compound as a white solid (16 mg, 73%). 'H NMR
(500 MHz, DMSO-d6) 6 ppm 1.33(d, /=73 Hz, 3 H), 1,41 (d, /=6.8 Hz, 6 H}, 2.25 (5, 3 H),
243-245{(m,3H),252(s,3H), 468 (5,2 H), 486 (quin, /=72 Hz 1 H), 550-558{m, 1
Hy, 710 (d, /=78 Hz, 2H), 719(d, /=83 Hz, 2 H}, 848 (d, /=8.3 Hz, 1 H}; ESI-MS m/z
[M-HT 3821
{0598] EXAMPLE 22: (§)-2~(1-cyclopropyl-3,4-dimethyl-7-oxo-~1,7-dihydro-6H-

pyrazolo[3,4-dipyridazin-6-vi}-N-(1-{p-tolyDethvljacetamide

HaC
H & ?
e
f | N

CHy O Ng A~
CHy ©Ha
183991  The title compound was prepared like EXAMPLE 11, using 1-cyclopropyl-3,4-
dimethyl-1,6~-dithydro-7H-pyrazolo|3 4-dlpyridazin-7-one and (8)-2-bromo-N-(1-(p-
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tolylethyDacetamide, and was obtained as a white solid (17 mg, 74%). 'H NMR (500 MHz,
DMSO-doy dppm 1.00- 106 (m, 2H), 1.12- 118 (m, 2 H), 1.33 (d, /=73 Hz, 3 H), 2.25 (s,
3H), 245(s, 3 H), 2.49 (s, 3 H), 456 (11, J=7.6, 3.9 Hz, 1 H), 4.69 (s, 2 H}, 4 87 (quin, /=73
Hz, 1 H),7.09-714(m, 2H), 7.19(d, /=83 Hz, 2 H), 848 (d, /=83 Hz, 1 H); ESI-MS m/z
[MA+H]" 3801,

{0600] EXAMPLE 23: (8)-2-(1-isopropyl-3-methyl-7-ox0-1,7-dihydro-6H-pyrazolof3,4-

dlpyridazin-6-y1)-N-(1-(p-tolyDethylacetamide

HaCo o~ e
- N
(YN
O Na

! N
CHa

/

CH;

{6601] The title compound was prepared like EXAMPLE 11, using 1-isopropyl-3-methyl-
1, 6-dihydro-7H-pyrazolof3,4-dpyridazin-7-one and ($)-2-bromo-N-(1-(p-
tolylethyDacetamide, and was obtained as a white solid (15 mg, 69%). 'H NMR (500 MHz,
DMSO-ds) o ppm 1.33(d, /=683 Hz, 3H), 1.43(d, /=683 Hz, 6 H), 225 (5,3 H), 2.44 -
245 (m,3 H), 474(d, /=098 Hz, 2 H}, 487 (1, /=720 Hz, 1 H), 549 (quin, /=683 Hz, 1
H), 7.08-713(m, 2H),716-721(m, 2H), 833 (s, 1 H), 851 (d, /=781 Hz, 1 H); ESI-
MS m/z [M+H] 368.1.

{0602] EXAMPLE 24: (8)-N-(1-{(4-chloro-2-fluorophenylethy!}-2-(1-cyclopropyi-3-

methyl-4-oxo-1,4-dihydro-53/-pyrazolo]3,4-dlpyridazin-S-yhacetamide

{8603] The title compound was prepared like EXAMPLE 11, using I-cyclopropyl-3-
methyl-1,5-dihydro-4/-pyrazolo|3,4-dlpyridazin-4-one and (8)-2-bromo-N-(1-(4-chloro-2-
fluorophenyljethyl)acetamide, and was obtained as a white solid (17 mg, 83%). 'H NMR
{500 MHz, DMSO-ds) 0 ppm 1.06 - 1.13 (m, 4 H), 1,34 (d, /=7.08 Hz, 3 H), 2.44 (s, 3 H),
383-388(m, 1H),469-478(m, 2H},503-510(m, 1 H), 7.28 (dd, /=842, 2.07 Hz, 1
H), 737 (dd, /=10.25, 195 Hz, 1 H}, 740 - 745 (m, 1 H), 848 (5, L H), 8.69(d, /=7.57 Hz,
1 HY, ESI-MS m/z [M+H] 404.0.
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{6604] EXAMPLE 25: (8)-2-(1-cyclopropyl-3-methyl-4-oxo-1,4-dihydro-SH-pyrazolo]3,4-
dlpyndazin-5-y)-N-(1-(3-fluorophenyhethylacetamide

7 ¥ 9 CHs

*‘QY TN N

CHy O Nag A~y

N

{0605] The title compound was prepared like EXAMPLE 11, using -cyclopropyl-3-
methyl-1,5-dihydro-44-pyrazolo[3,4-dpyridazin-4-one and (5)-2-bromo-N-(1-(3-
fluorophenyljethyDacetamide, and was obtained as a white solid (18 mg, 85%). ‘H NMR
(500 MHz, DMSO-ds) 6 ppm 1.07 - 113 (m, 4 H}, 1.35(d, /=708 Hz, 3 H}, 245 (5, 3 H),
383-380(m, 1 H),474(s,2H),492(t, J=732Hz, 1 H),701 -7.06(m, 1 H), 7.12-7.17
{m, 2H), 735(d, /J=8.05, 635 Hz, 1 H), 849 (s, | H}, 858 (d, /=781 Hz, 1 H), ESI-MS
m/z [M+H]"370.0.

{8606] EXAMPLE 26: (8§)-2-(1-cyclopropyl-3-methyi-4-oxo-1,4-dihydro-3H-pyrazolo]3,4-
dlpyridazin-5-y13-N-{1-(2,5-dimethylphenyljethyl)acetamide

C CH,
N
| | \N
N N Ni

{0607] The title compound was prepared like EXAMPLE 11, using 1-cyclopropyl-3-
methyl-1,5-dihydro-4H-pyrazolo[3,4-dipyridazin-4-one and (§)-2-bromo-N-{1-(2,5-
dimethylphenyljethyl)acetamide, and was obtained as a white solid {14 mg, 66%). 'H NMR
(500 MHz, DMSO-de) 6 ppm 1.04 - 112 (m, 4 H), 1.32 (d, /=683 Hz, 3 H), 2.16 (s, 3 H},
219(s,3H), 2.45¢s, 3 H), 385 (1, J=7.20,3.66 Hz, 1 H), 471 (s, 2H), 482 (, /=7.32 Hz,
TH), 6.98-702(m, 1 H), 7.04 - 7.09 (m, 2 H), 8.44 - 8.50 (m, 2 H); ESI-MS m/z [M+HT"
380.1.

{06068] EXAMPLE 27 (8§)-2-(1,3-dimethyl-7-oxo0-1,7-dihydro-6H-pyrazolof3 4-
dlpyridazin-6-y1}-N-(1-{p-tolyDethylacetamide

H Q  CH;
N i
N ; N‘N
CHy; O Na ¢
CHs
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{0609] The title compound was prepared like EXAMPLE 11, using 1,3-dimethyl-1,6~
dihydro-7H-pyrazolo]3,4-dpyridazin-7-one and (8)-2-bromo-N-(1-(p-tolyliethyljacetamide,
and was obtained as a white solid (12 mg, 60%). "H NMR (500 MHz, DMSO-ds) § ppm 1.33
(d, /~6.8Hz 3H) 225(s,3H),242-245(m,3H),417{(s,3H),473(d, /=22 Hz 2 H),
486 (1, /=73 Hz, 1 H), 711(d, J=83 Hz, 2H), 7.19(d, /=8.1 Hz, 2 H), 832 (s, 1 H), 8.50
(d, /=8.1 Hz, 1 H); ESI-MS m/z [M+H]" 340.0.

{0610] EXAMPLE 28: (§)-2-(1-cyclopropyl-3-methyl-7-ox0-1,7-dihydro-6/{-pyrazolo]3,4-
dlpyridazin-6-y1}-N-{1-{p-tolyDethylacetamide

HaC o
N N“N

N
CH,

{0611] The title compound was prepared like EXAMPLE 11, using I-cyclopropyl-3-
methyl-1,6-dihydro-7H-pyrazolo[3,4-dlpyridazin-7-one and (S5)-2-bromo-N-(1-(p-
tolyljethylacetamide, and was obtained as a white solid (13 mg, 61%). 'H NMR (500 Mz,
DMSO-dey dppm 1.02-1.08 (m, 2H), 1.14-1.19(m, 2 H), 1.33 (d, /=708 Hz, 3 H), 2.25
(5, 3H), 241 (s,3H), 452 (1t, /=747, 387Hz, | H),475(d, J=1.71 Hz, 2H), 487 (1,
S=T20Hz, 1H), 7.11(d, /=830 Hz, 2 H), 7.19(d, /=805 Hz, 2 H), 831 (s, 1 H), 8.51(d,
J=781 Hz, 1 H); ESI-MS m/z [M+H]" 366.1.
{0612] EXAMPLE 29: (5)-2-(1,7-dimethyl-4-oxo0-1,4-dihydro-5H-imidazo[4,5-
d|pyridazin-5-yv1)-N-(1-(p-tolyljethyl)acetamide
HyCu

O
N
YUY
N\ N
Y
CH, ©Hs

{0613] The title compound was prepared like EXAMPLE 11, using 1,7-dimethyl-1,5-
dibydro-4fH-imidazof4,S-djpynidazin-4-one and (3)-2-bromo-N-{1-{p-tolyljethyacetamide,
and was obtained as a white solid (5 mg, 26%). "H NMR (500 MHz, DMSO-ds) § ppm 1.33
(d. J=7.08 Hz, 3 H), 2.25 (s, 3 H), 2.58 (s, 3 H), 3.99 (s, 3 F), 4.66 - 4.75 (m, 2 H), 4.86 (4,
J=7.44Hz, 1 H), 7.11(d, J-8.30 Hz, 2 H), 7.18 - 7.21 (m, 2 H), 8.20 (5, 1 H), 8.46 (d,
J=8.05 Hz, 1 H); ESI-MS m/z [M+H]" 340.1.
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{6614] EXAMPLE 30: (5)-2-(1-cyclopropyl-3-methyl-4-oxo-1,4-dihydro-SH-pyrazolo]3,4-

dlpyndazin-S-y1)-N-(1-(2,3-difluorophenybethyl jacetamide

O CH,
N YW
N N N’

{0615] The title compound was prepared like EXAMPLE 11, using l-cyclopropyl-3-
methyl-1,5-dihydro-4H-pyrazolo[3,4-dlpyridazin-4-one and (3)-2-bromo-N-(1-(2,3-
difluorophenyl)ethyljacetamide, and was obtained as a white solid (16 mg, 74%). '"H NMR
{500 MHz, DMSO-ds) 0 ppm 1.06 - 1.13 (m, 4 H), 1.37 (d, /=708 Hz, 3 H), 2.44 (s, 3 H),
385 (1, /=723,375Hz, 1 H),4.69-479(m, 2H), S.12(, /=708 Hz, 1 H), 7.16 - 7.24 {m,
2H), 726-734(m, 1 H), 848 (s, 1 H), 8.72 (d, J=7.57 Hz, 1 H); ESI-MS m/z [M+H]"
388.0.

{0616] EXAMPLE 31: (3)-2-(1-cyclopropyl-3-methyi-4-oxo-1 4-dihydro-SH-pyrazolof3,4-
d\pyridazin-5-v1)-N-(1-(4-methoxy-3-methyipheny!jethylacetamide

{6617] The title compound was prepared like EXAMPLE 11, using 1-cyclopropyl-3-
methyl-1,5-dihydro-4H-pyrazolof3,4-dlpyridazin-4-one and (5)-2-bromo-N-(1-(4-methoxy-3-
methylphenvyijethyliacetamide, and was obtained as a white solid {12 mg, 57%). ESI-MS m/z
IM+H]"396.0.

10618] EXAMPLE 32: (8)-2-(1-cyciopropyl-3-methyi-4-oxo-1,4-dihvdro-SH-pyrazolo{3,4-

dlpyridazin-S-y-N-(1~(5-(trifluoromethylypyridin-2-yDethyDacetamide

.

F

F ;t y UHS
NM«N’

CH, O

{0619} The title compound was prepared like EXAMPLE 11, using I-cyclopropyl-3-
methyl-1,5-dihydro-4H-pyrazolo[3,4-dlpyridazin-4-one and (5)-2-bromo-N-(1-(5-
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{triffuoromethylypyridin-2-yljethylacetamide, and was obtained as a white solid (12 mg,
8%). 'H NMR (500 MHz, DMSO-ds) § ppm 1.07 - 1.13 (m, 4 H), 1.41 (d, /=7.08 Hz, 3 H),
245(s,3H),382-388(m, 1 H),473-482(m, 2H),500(,./=744 Hz, 1 H), 7.61 (d,
J=830Hz 1 H), 8.19 (dd, /=8.30,244 Hz, 1 H), 849 (d, /=073 Hz, 1 H), 876 (d, /=732
Hz, 1 H), 8.88 - 8.91 (m, 1 H); ESI-MS m/z [M+H] 421 0.

10620] EXAMPLE 33: (§)-2-(1-methyi-4-ox0-1,4-dihydro-SH-pyrazolof3,4-dpyridazin-5-

y

o

yD-N-(1-{p-tolyDethylacetamide

HyCol

‘YOQ i
\ﬂ/\;\ij | N
CHy O Nag ey

!

CHs
18621] To a solution of (§)-2-bromo-N-(1-(p-tolyliethyllacetamide (23 88 mg, 0.093 mmol)
in DMF (466 ul) were added 1-methyl-1,5-dihydro-4H-pyrazolo| 3,4-d|pyridazin-4-one (14

mg, .093 mmol) and KoCO3 (25.8 mg, ¢.186 mmol). The reaction mixture was stirred at RT

for 18 hours and then diluted in DMF, filtered through a hydrophilic PTFE 0.45 um filter
(Millipore® Millex-LCR) and purified by HPLC (Method B}). The product-containing
fractions were combined, concentrated in a rotary evaporator at 45 °C, and dried in vacuo to
give the title compound as a white solid (9.2 mg, 30%). 'H NMR (500 MHz, DMSO-ds) §
ppm 1.35(d, /=73 Hz, 3H), 227 (s,3H),411(s,3H),471-481 (m, 2 H}, 4.88 {quin,
J=T2He, 1H), 7153(d, /=78 Hz, 2H), 7.19-7.23 (m, 2H), 822 (3, 1 H), 8.50 (d, /=83
Hz, 1 H), 8.59 (s, 1 H); ESI-MS m/z [M+H] 3263,

10622] EXAMPLE 34: (5)-2-(1-methyl-4-ox0-1,4-dihydro-5H-pyrazolof3,4-djpynidazin-5-

y-N-{1-(4-(triftucromethylphenyllethyDacetamide

CH,
{0623] The title compound was prepared like EXAMPLE 33, using I-methyl-1,5-dihydro-
4H-pyrazolol3 4-dlpyridazin-4-one and (5)-2-bromo-N-(1-(4-
(triflucromethyl)phenyl)ethyljacetamide, and was obtained as a white solid (13 mg, 37%). 'H
NMR (500 MHz, DMSO-de} & ppm 1.39(d, /=68 Hz, 3H), 411 (5,3 H). 475-485(m, 2

H), 498 (quin, /=72 Hz, 1 H}, 755 (d, /=83 Hz, 2 H), 7.69(d, /=78 Hz, 2 H}, 8.22 {(d,

J=1.0Hz, 1 H), 8.59 (s, 1 H), 8.69 (d, /=7 8 Hz, 1 H): ESI-MS m/z [M+H]" 380.1.
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{0624] EXAMPLE 35: (5)3-N-(1-(2-fluoro-4-methylphenybethyl)-2-(1 -methyl-4-oxo-1,4-
dihydro-5H-pyrazolo[3,4-d|pyridazin-5-ylacetamide

HsC

O
N
i | \N
N NS Nl
CH,

{0625] The title compound was prepared like EXAMPLE 33, using T-methyl-1,5-dihydro-
4H-pyrazolof3,4-dlpyridazin-4-one and (8)-2-bromo-N-(1-(2-fluoro-4-
methylphenyhethyl)acetamide, and was obtained as a white solid (12 mg, 37%). 'H NMR
(500 MHz, DMSO-ds) § ppm 1.34 (d, J=6.8 Hz, 3 H), 2.28 (s, 3 H), 4.10 (s, 3 H), 4.73 - 4.83
(m, 2 H), 5.09 (quin, J=7.2 Hz, 1 H), 6.94 - 7.03 (m, 2 H), 7.29 (t, /=8.1 Hz, 1 H), 8.22 (d,
J=1.0Hz, 1 H), 8.57 - 8.63 (m, 2 H); ESI-MS m/z [M+H]" 344.2.

i0626] EXAMPLE 36: (8)-2-(1,3-dimethyl-4-oxo-1,4-dihydro-5H-pyrazolof3,4-
d\pyridazin-5-v1)-N-(1-(p-tolyhjethylacetamide

CHa
18627] The title compound was prepared like EXAMPLE 33, using 1 3-dimethyl-1,5-
dihydro-4H-pyrazolo]3,4-djpyridazin-4-one and (S)-2-bromo-N-{1-{p-tolylyethyhacetamide,
and was obtained as a white solid (11 mg, 47%). 'H NMR (500 MHz, DMSO-d6) § ppm 1.35
(d, /=73Hz,3H),227(s,3H),2.48(s,3 H), 400(s,3H},467-477 (m, 2 H), 488 (quin,
J=T2Hz, 1 H), 710-7.16 (m, 2 H), 721 (d, /=78 Hz, 2 H}, 8.46 - .51 (m, 2 H); ESI-MS
m/z [M+H]" 3402
{0628] EXAMPLE 37: (5)-2-(1,3-dimethyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-

dlpynidazin-S-y-N-(1-(4-(triftuoromethylyphenvhethyDacetamide

)

CH;
{0629] The title compound was prepared like EXAMPLE 33, using 1,3-dimethyl-1,5-
dibydro-4H-pyrazolo[3,4-d|pyridazin-4-one and (S)-2-bromo-N-{1-{4-
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(trifluoromethyliphenyliethyl)acetamide, and was obtained as a white solid (9 mg, 36%). 'H
NMR (500 MHz, DMSO-ds) d ppm 1.39(d, /=73 Hz, 3 H), 248 (s, 3 H), 4.00 (s, 3 H), 4.70
-4.82(m, 2 H), 498 (quin, /=72 Hz, 1 H), 7.52-7.59 (m, 2 H), 7.70 (d, /=83 Hz, 2 H),
847 -8.51 (m, 1 H), 8.68 (d, /=7 3 Hz, 1 H); ESI-MS m/z [M+H] 394 2.

{0630] EXAMPLE 38: (8)-2-(3-cyclopropyl-1-methyl-4-oxo-1,4-dihydro-SH-pyrazolo]3,4-

d|pyridazin-5-yv1)-N-(1-(p-tolyljethyl)acetamide

HaC 27
O ﬁ O
\[(\?é\jﬁ\i\i
N\ N’

CH, O
CH,

{0631] The title compound was prepared like EXAMPLE 33, using 3-cyclopropyl-1-
methyl-1,5-dihydro-4H-pyrazolo[3,4-dlpyridazin-4-one and (S)-2-bromo-N-(1-(p-
tolyDethylacetamide, and was obtained as a white solid (8 mg, 37%). ESI-MS m/z [M+HY"
366.2.
{6632] EXAMPLE 39: (§)-2-(1 4-dimethyl-7-oxo-1,7-dihydro-6/-pyrazolof3,4-
d\pyridazin-6-y1)-N-(1-(p-tolyljethylacetamide

HyCo s
“ . “ ! N\
CHy O Ny s

CHy
{8633] The title compound was prepared like EXAMPLE 33, using 1,4-dimethy}-1,6-
dihydro-7H-pyrazolo[3, 4-d|pyridazin-7-one and (S)-2-bromo-N-{1-{p-tolyhjethylacetamide,
and was obtained as a white solid (7 mg, 44%). 'H NMR (500 MHz, DMSO-ds) 6 ppm 1.35
{d, /=73 Hz, 3H) 226-229{(m,3H) 242-244(m,3H),426(5,3H),463-477(m, 2
H), 4.88 (quin, J=72Hz, 1 H), 713 (d, /=78 Hz, 2 H), 718 - 725 (m, 2 H), 8.16 (s, 1 H),
8.49 (d, J=7.8 Hz, 1 H); ESI-MS m/z [M+H]" 340.1.
{0634] EXAMPLE 40: (5)-2-(1 4-dimethyl-7-oxo0-1,7-dihydro-6H-pyrazolo|3,4-

dpyridazin-6-y1}-N-(1-(4-{trifluoromethyl}phenyiethylacetamide
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{0635] The title compound was prepared like EXAMPLE 33, using 1,4-dimethyl-1,6~
dihydro-7H-pyrazolo[3,4-d|pyridazin-7-one and (8)-2-bromo-N-(1-(4-
(triflucromethyl)phenyl)ethyljacetamide, and was obtained as a white solid (8 mg, 39%). 'H
NMR (500 MHz, DMSO-ds) & ppm 1.40 (d, J=6.8 Hz, 3 H), 2.43 (s, 3 H), 4.26 (s, 3 H), 4.75
(s, 2 H), 4.99 (quin, J=7.1 Hz, 1 H), 7.55 (d, J=8.3 Hz, 2 H), 7.70 (d, /=8.3 Hz, 2 H), 8.16 (s,
1 H), 8.65 - 8.70 {m, 1 Hy; ESI-MS m/z [M+H]" 394.1.

{6636] EXAMPLE 41: (8§)-2~(1 4-dumethyl-7-oxo-1,7-dihydro-6H-pyrazolof3,4-
dlpyridazin-6-y13-N-{1-{2-fluoro-4-methyiphenvijethyl)acetamide

HaCo o F
: - N
71/\‘1" N

CHys O Na
CHa

18637] The title compound was prepared like EXAMPLE 33, using | 4-dimethyl-1,6-
dihydro-7TH-pyrazolo]3,4-d|pyridazin-7-oune and (S)-2-bromo-N-(1-(2-fluoro-4-
methylphenyljethyl)acetamide, and was obtained as a white solid (6 mg, 37%). "H NMR (500
MHz, DMSO-ds} S ppm 1.35(d, /=73 Hz 3 H),229(s,3H), 241 -243 (m, 3 H), 426 (s,
3H), 472 (s, 2 H), 5.09 (quin, J=72 Hz, 1 H), 6.94-7.02 (m, 2 H), 7.29 {t, /=81 Hz, 1 H),
814-817(m, 1 H), 857 - 8.62 (m, 1 H); ESI-MS m/z [M+H]" 358.1.
{0638] EXAMPLE 42: (8)-2-(4-cyclopropyl-7-oxo-1-phenyl-1,7-dihydro-6H-pyrazolo] 3 ,4-
d|pyndazin-6-y1)}-N-(1-(2-fluoro-4-methyiphenylethyljacetamide

HaCoo o @

m/\I\a‘i/U\FN‘N

O NW
A

{8663%] To a solution of (§)-2-bromo-N-(1-(2-fluoro-4-methylphenyljethylacetamide (32.6

mg, 0.119 mmol} in DMF (0.6 mL) were added 4-cyclopropyl-1-phenyl-1,6-dihydro-7H-

pyrazolo[3,4-dipyridazin-7-one (30 mg, 0.119 mmol) and K2Cs (32.9 mg, 0.238 mmol).
The reaction mixture was stirred at 28-45°C for 18 hours and then diluted in DMF, filtered
through a hydrophilic PTFE 0.45 um filter (Millipore® Millex-LCR) and purified by HPLC
{Method A). The product-containing fraction was concentrated under reduced pressure to
give the title compound as a white solid (24.7 mg, 47%). "H NMR (500 MHz, CDClz) § ppm

1.02-1.09 (m, 2 H), 1.09-1.17 (m, 2H), 1.45 (d, J=6.83 Hz, 3H), 2.13-2.21-(m, 1H), 2.31 (s,
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3H), 4.70-4.90 (m, 2 H), 5.16-5.25 (m, 1H), 6.42-6.49 (m, 1H}, 6.78-6.85 (m, 1H), 6.85-6.89
{m, 1H), 7.08-7.14 (m, 1H), 7.44-7 54 (m, 3H), 7.67-7.71 (m, 2H), 8.19 (s, 1H); ESI-MS m/z
[MA+H] 4462,

{0640] EXAMPLE 43: (3)-2-(4-cyclopropyl-7-oxo-1-phenyl-1,7-dihydro-6/-pyrazolo{3,4-
d\pyridazin-6-v1)-N-(1-(p-tolyhjethyl)acetamide

HaCoo

{0641] The title compound was prepared like EXAMPLE 42, using 4-cyclopropyl-1-
phenyl-1,6-dihydro-7H-pyrazolo[3,4-dpyridazin-7-one and (S}-2-bromo-N-(1-(p-
tolyljethyljacetamide, and was obtained as a white solid (24.8 mg, 49%). ESI-MS m/z
[M+H] 4283,

i0642] EXAMPLE 44: (3)-2-(4-cyclopropyl-7-oxo-1-phenyl-1,7-dihydro-6/-pyrazolo{3,4-
dlpyrdazin-6-y1)-N-(1-{(4-(trifluoromethylphenyhethyDacetamide

FF
*QT i ;
N
\ﬂ/\i\a‘; LN
o

CHy O N

{0643] The title compound was prepared like EXAMPLE 42, using 4-cyclopropyl-1-
phenyl-1,6-dihydro-7H-pyrazolo[3,4-dpyridazin-7-one and (S}-2-bromo-N-(1-(4-
{(trifluoromethylyphenyliethyljacetamide, and was obtained as a white solid (16.8 mg, 29%).
TH NMR (500 MHz, CDCL)Y S ppm 1.05-1.16 (m, 4 H), 147 (d, /=732 Hz, 3 H), 2.13 -
221 {(m, 1 H), 477-491(m, 2H), 511-519{(m, 1 H),629-638(m, 1 H), 7.36 - 7.40 (m,
2H), 7.46-757 (m, SH), 7.66 - 7.70 (m, 2 H), 8.20 (s, 1 H); ESI-MS m/z [M+H]™ 482.3.
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{6644] EXAMPLE 45: (8)-2-(4-cyclopropyl-7-oxo-1-phenyl-1,7-dihydro-6H-pyrazolo] 3 ,4-

dlpyndazin-6-y1)-N-(1-(4-(trifluoromethoxy phenylethyacetamide

e
FX 5/ |
Foooi

{0645] The title compound was prepared like EXAMPLE 42, using 4-cyclopropyl-1-
phenyl-1,6-dihydro-7H-pyrazeolo]3 4-d{pyridazin-7-one and (§)-2-bromo-N-(1-(4-
(triflucromethoxy jphenyljethyi)acetamide, and was obtained as a white solid (21.7 mg, 37%).
ESI-MS m/z [M+H]" 4982,

{0646] EXAMPLE 46: (5)-2-(1-isopropyl-3-methyl-4-oxo0-1,4-dihydro-SH-pyrazolof3,4-

dlpyridazin-5-y1)-N-(1-(p-tolyliethylacetamide

HaCo
O CH,
N
| | \N
N\ N’
~cH
HaC ¢

[0647] The title compound was prepared like EXAMPLE 42, using 1-isopropyl-3-methyl-
1,5-dihydro-4H-pyrazolof3,4-dpyridazin-4-one and (8)-2-bromo-N-(1-{p-
tolylethylacetamide, and was obtained as a white solid (17.3 mg, 60%). 'H NMR (500
MHz, CDCls) § ppm 1.48 (d,.J=6.83 Hz, 3 H), 1.59 (d, J=6.83 Hz, 6 H), 2.32 (s, 3 H), 2.66
(s, 3H),4.63 -4.72 (m, 1 H), 4.81 - 4.89 (m, 2 H), 5.11 (quin, J=7.20 Hz, 1 H), 6.35 (brs, 1
H), 7.08 - 7.15 (m, 2 H), 7.15 - 7.21 (m, 2 H), 8.11 (s, 1 H); BSI-MS m/z [M+H]" 368.2.
{0648] EXAMPLE 47: (8§)-2~(1,3~-dimethyl-4-oxo-1 4-dihydro-SH-pyrazolof3,4-

dlpyridazin-5-y13-N-(1-(4-(triflucromethoxy}phenyijethvlacetamide

Fo 0O
> H O CHa
E LA N~ L

|

OH,
{0649] The title compound was prepared like EXAMPLE 42, using 1,3-dimethyl-1,5-
dibydro-4H-pyrazolo[3,4-d|pyridazin-4-one and (S)-2-bromo-N-{1-{4-
(trifluoromethoxy jphenyllethylacetamide, and was obtained as a white solid (18.2 mg, 38%).
"H NMR (500 MHz, CD:0D) & ppm 1.49(d, /=6.83 Hz, 3 H), 2.56 (s, 3 H), 4.02 (s, 3 H},
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486-489 (m,2H), 502-510(m, 1 H),7.23(d, /=830 Hz, 2 H), 741 - 7.48 {(m, 2 H},
833 -837(m, 1 H), 868 (d, /=732 Hz, 1 H); ESI-MS m/z [M+H] 410.1.
{065¢] EXAMPLE 48: (§)-2-(1,3-dimethyl-4-oxo-1,4-dihydro-5H-pyrazolof3 4-
dlpyridazin-5-y1}-N-(1-{4-methoxyphenyljethyDacetamide

O

HaC ' e B
N N

CH,
{0651] The title compound was prepared like EXAMPLE 42, using 1.3-dimethyi-1,5-
dihydro-4 H-pyrazolo|3,4-d|pyridazin-4-one and (S})-2-bromo-N-(1-(4-
methoxyphenylethyDacetamide, and was obtained as a white solid (12.2 mg, 43%). ESI-MS
m/z [M+H] 3562,
{8652] EXAMPLE 49: (5)-N-(1-(2-fluoro-4-methylphenylethyl)-2-(3-1sopropyl-1-methyl-

4-ox0-1,4-dihydro-3H-pyrazolo{3 4-dlpyridazin-S-yljacetamide

CH; O

]
CHg

{0653] The title compound was prepared like EXAMPLE 42, using 3-isopropyl-1-methyl-

1,53-dihydro-4H-pyrazolof3,4-dipyridazin-4-one and {§)-2-bromo-N-(1-(2-fluoro-4-

methylphenylethyljacetamide, and was obtained as a solid (19.5 mg, 50%). ESI-MS m/z

IM+H]" 386.2.

{0654] EXAMPLE 50: (8)-2-(3-isopropyl-1-methyl-4-ox0-1,4-dihydro-5H-pyrazolo|3,4-

dlpyridazin-S-yD-N-(1-(4-(trifluoromethoxy phenyhethyDacetamide
O~

! N
i

CHy, O N

{8655] The title compound was prepared like EXAMPLE 42, using 3-isopropyl-1-methyl-

1,5-dihydro-4H-pyrazolof3,4-dpyridazin-4-one and ($)-2-bromo-N-(1-(4-
(trifluoromethoxy )phenylethylacetamide, and was obtained as a solid (25.5 mg, 59%). 'H

NMR (500 MHz, CD:0D) § ppm 1.31 - 1.40 (m, 6 H), 1.47 - 1.52 {m, 3 H), 3.43 - 3.56 {m, 1
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7.48 (m, 2 H), 8.35 (s, 1 H), 8.67 (d, /=7.32 Hz, 1 H); ESI-MS m/z [M+H]" 438.2.

H),403(s,3H),488(d, /=244 Hz 2H), 501 -511{m, T H), 718 - 726 (m, 2 H), 741 -

{8656] EXAMPLE 51: (8§)-2-(3-tsopropyl-1-methyl-4-oxo-1,4-dihydro-SH-pyrazolo|3,4-
dlpyridazin-5-y1}-N-(1-{p-tolyDethylacetamide
HyCo -

i
CH;
{0657] The title compound was prepared like EXAMPLE 42, using 3-isopropyl-1-methyl-

1,5-dihydro-4H-pyrazolof3,4-dlpyridazin-4-one and (8)-2-bromo-N-(1-(p-
tolyDethyDacetamide, and was obtained as a solid (17.9 mg, 48%). ESI-MS m/z [M-+H]"
368.2.

{0658] EXAMPLE 52: (8)-2-(3-1sopropyl-1-methyl-4-ox0-1,4-dihydro-5H-pyrazolo[3,4-

dpyridazin-5-y1}-N-(1-(4-{trifluoromethyl}phenylethyacetamide

HaC
O ¥N—CHa

\H/’\N N
f i N
CHy O N~y

A
CHs

{0659] The title compound was prepared like EXAMPLE 42, using 3-isopropyl-1-methyl-
1,5-dihydro-4H-pyrazolo[3,4-dpyridazin-4-one and {8)-2-bromo-N-(1-(4-
(triflucromethyl)phenylethylacetamide, and was obtained as a solid (24.1 mg, 58%). ESI-
MS m/z [M+H] 422.2.

{0660] EXAMPLE 53: (8)-2-(3-isopropyl- 1 -methyl-4-ox0-1,4-dihydro-5H-pyrazolof3,4-
dlpyndazin-5-y)-N-(1-(4-methoxyphenylethylacetamide
H,0

O
HyC “vi/‘\\ ’ o CH,
i : N
L f‘i\f \‘N
CHy O N

{8661] The title compound was prepared like EXAMPLE 42, using 3-isopropyl-1-methyl-
1,5-dihydro-4H-pyrazolof3 4-dpyridazin-4-one and (5)-2-bromo-N-(1-{4-
methoxyphenylethyljacetamide, and was obtained as solid (14.2 mg, 37%). 'H NMR (500

MHz, CD0D) 6 ppm 1.33 - 1.39 (m, 6 H), 1.45 - 1.50 (m, 3 H), 3.45 - 3.56 (m, 1 H), 3.77 (s,
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3HY,404(s,3H),483-48(m, 2H),497-506(m, 1H),682-691(m, 2H),722-
731 (m, 2 H), 835 (s, 1 H), 851 (d, /=781 Hz, 1 H); ESI-MS m/z [M+H] 384.2.
8662] EXAMPLE 54: (§)-N-(1-(2-fluoro-4-methylphenyhethyi)-2-(1-isopropyl-3,7-
dimethyl-4-oxo-1,4-dihydro-SH-pyrazolof 3, 4-dlpyridazin-5-ylacetamide

HaCo o F
Sefs
O Nu

§ N
CHs

’

N

CHs )“CHg

H3C
{8663] The title compound was prepared like EXAMPLE 42, using t-isopropyl-3,7-
dimethyl-1,5-dihydro-4/-pyrazolo|3,4-dlpyridazin-4-one and (5)-2-bromo-N-{1-(2-tluoro-4-
methylphenyiethyl)acetamide, and was obtained as a solid {26.6 mg, 71%). 'H NMR (500
MHz, CIhOD) 8 ppm 1.46(d, /=683 Hz, 3 H}, 1.55(d, /=635 Hz, 6 H), 231 (5, 3 H), 2.57
(s, 3H), 2.65(d, /=146 Hz, 3 H),476-48%(m, 2H),504-513 (m, 1 H), 519- 526 (m,
TH), 687(d, J=11.72Hz, 1 H), 693 -7.00(m, 1 H), 7.23 - 730 (m, 1 H); ESI-MS m/z
IM+H]" 4002,
{0664] EXAMPLE 55: (5)-2-(1-isopropyl-3,7-dimethyl-4-oxo-1,4-dthydro-5H4-
pyrazolof 3, 4-dipyridazin-5-yD-N-(1-{p-tolyhjethylacetamide

H:C.
2 CH,
N
: | AY
N\ N/
CH }\CH
HaC ’

{0665] The title compound was prepared like EXAMPLE 42, using 1-isopropyl-3,7-
dimethyl-1,S-dihydro-4#-pyrazolo|3,4-djpyridazin-4-one and (5)-2-bromo-N-(1-(p-
tolylethylacetamide, and was obtained as a solid (0.8 mg, 2%). 'H NMR (500 MHz,
CDsOD) § ppm 1.46 (d, J=6.83 Hz, 3 H), 1.55 (d, J=6.35 Hz, 6 H), 2.30 (s, 3 H), 2.57 (s, 3
H), 2.65 (s, 3 H), 4.81 (d, J=9.76 Hz, 2 F), 4.98 - 5.04 (m, 1 H), 5.06 - 5.13 {m, 1 H), 7.13 (4.
J=7.81 Hz, 2 H), 7.22 (d, J-8.30 Hz, 2 H), 8.52 (d, J-6.83 Hz, 1 H), ESI-MS m/z [M+HT"
382.2.
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{0666] EXAMPLE 56: (5)-2-(1-isopropyl-3,7-dimethyl-4-oxo-1,4-dthydro-5H4-
pyrazolo|3,4-dipyridazin-3-yD-N-(1-(4-(triflucromethyljphenylethyDacetamide

N

N N i N’
CH )“CHQ
L0 v

{86667] The title compound was prepared like EXAMPLE 42, using t-isopropyl-3,7-
dimethyl-1,5-dihydro-4/-pyrazolo] 3 4-dlpyridazin-4-one and (§)-2-bromo-N-(1-(4-
{triffuoromethy!)phenyljethvl)acetamide, and was obtained as a solid (20.2 mg, 50%). ESI-
MS m/z [M+H]" 436.2.

{0668] EXAMPLE 57 (§)-2~(1-isopropyl-3.7-dimethyl-4-oxo-1,4-dihydro-54-

pyrazolo[3,4-dipyridazin-5-vi)-N-(1-{(4-methoxyphenylethyljacetamide

pe
HaC \’i/ﬂ\% H T CH,
LR
L f‘i\f l \N
CH; O Na

N

Ciﬁ%c
{0669] The title compound was prepared like EXAMPLE 42, using I-isopropyi-3,
dimethyl-1,5-dithydro-4/-pyrazolo|3,4-d|pyridazin-4-one and (5)-2-bromo-N-{1-(4-

~r
/-
i

methoxyphenylethylacetamide, and was obtained as a solid (2.1 mg, 6%). ESI-MS m/z
IME-HT 398 2.

{6670] EXAMPLE 58: (8§)-2-(1-cyclopropyl-3-methyl-7-oxo-1,7-dihydro-6/-pyrazolo{3,4-
dlpyridazin-6-y1}-N-(1-(5-(trifluoromethyl)pyridin-2-ylethyl jacetamide

O
i K d_ ‘V
[ N N
3 N
CHa
{6671] The title compound was prepared like EXAMPLE 42, using 1-cyclopropyl-3-
methyl-1,6~-dihydro-7H-pyrazolo[3,4-dlpyridazin-7-one and (5)-2-bromo-N-(1-(5-
(trifluoromethypyridin-2-yhethyDacetamide, and was obtained as a solid (9.5 mg, 35%).

ESI-MS m/z [M+H] 4211
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{0672] EXAMPLE 59: (5)-2-(1-isopropyl-3,4-dimethyl-7-ox0-1,7-dthydro-64-
pyrazolo| 3, 4-dipyridazin-6-yD-N-(1-(5-(trifluoromethylpyridin-2-yhethyhacetamide

2T

{86673] The title compound was prepared like EXAMPLE 42, using t-isopropyl-3,4-
dimethyl-1,6-dihydro-7H-pyrazolo] 3 4-dlpyridazin-7-one and (8)-2-bromo-N-{1-(5-
(trifluoromethyhpyridin-2-ylethyDacetamide, and was obtained as a solid (2.5 mg, 9%). 'H
NMR (500 MHz, CDCls) S ppm 1.48 - 1.55(m, 9H), 255 (s, 3 H), 2.60 (5, 3 H), 482 - 4.94
{m,2H), 521 -531 (m, 1H),561-572{(m, 1 H),734-741 (m, 1 H), 742 - 748 (m, 1 H),
792 -797{(m, 1 H), 8.73 - 878 (m, 1 H); ESI-MS m/z [M+H] 437 1.

{0674] EXAMPLE 60: (5)-2-(1,3-dimethyl-7-oxo0-1,7-dihydro-6H-pyrazolo|3,4-

d\pyridazin-6-y1)-N-(1-(5-(trithuoromethylpyridin-2-yljethyDacetamide

Z N O CH-
N | QY\N&M\ ’

N

CHs
{0675] The title compound was prepared like EXAMPLE 42, using 1 3-dimethyl-1,6-
dihydro-7H-pyrazolo[3,4-d|pyridazin-7-one and (S)-2-bromo-N-(1-(5-
{(triflucromethyl jpyridin-2-yliethyljacetamide, and was obtained as a solid (4.0 mg, 16%}.
ESI-MS m/z [M+H]" 3951,
{0676] EXAMPLE 61: N-(1-{chroman-6-yhethyl)-2-(1-cyclopropyl-3 4-dimethyl-7-oxo-
1,7~dihydro-6H-pyrazolof3,4-dlpynidazin-6-yhacetamide

0,\
|| H
AN
CH, O

CHy CHs
{0677] The title compound was prepared like EXAMPLE 42, using 1-cyclopropyl-3.4-
dimethyl-1,0-dthydro-7H-pyrazolo[3,4-djpyridazin-7-one and 2-bromo-N-(1-(chroman-6-
vhethylacetamide, and was obtained as a solid (0.8 mg, 3%). ESI-MS m/z [M+H]" 422.2.
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{6678] EXAMPLE 62: (8)-2-(1-cyciopropyl-3-methyl-4-oxo-1,4-dihydro-SH-pyrrolo{2,3-
dlpyndazin-5-y[-N-(1-(3-fluoro-4-methylphenyhethylacetamide
H;C.

9 CH,
F i‘;i 5 N
N o N

{8679] The title compound was prepared like EXAMPLE 42, using I-cyclopropyl-3-
methyl-1,5-dihydro-4H-pyrrolof2,3-dlpyridazin-4-one and (5)-2-bromo-N-(1-(3-fluoro-4-
methylphenyhethyl)acetamide, and was obtained as a solid (18.8 mg, 62%). 'H NMR (400
MHz, CDCLYdppm 102 - 117 (m, 4 H), 1.45(d, /=703 Hz, 3 H),223(d, /=176 Hz, 3
H), 246 (d, /=088 Hz, 3 H), 339 (&, /=7.12,3.67 Hz, 1 H}, 485 (d, /=1468 Hz, 1 H), 495
(d, /=1481Hz 1H),509(, /=728Hz, 1 H),6.64-675(m, I H), 6.88 (d, /=0.88 Hz, 1
H), 691 (dd, /=10.85, 157 Hz, 1 H), 6.97 (dd, /=784, 1 69 Hz, 1 H), 7.10(t, /=791 Hz, 1
H), 8.22 (s, 1 H); ESE-MS nv/z [M+H]" 383.2.

{0680] EXAMPLE 63: (§)-N-(1-(4-chioro-2Z-methylphenybethyl)-2-(1-cyclopropyl-3-

methyl-4-oxo-1,4-dihydro-5H-pyrrolo{2, 3-dlpyridazin-5-ylJacetamide

Cl LCH;
¥ O CHa
N

{0681] The title compound was prepared like EXAMPLE 42, using 1-cyclopropyl-3-
methyl-1,5-dihydro-4H-pyrrolof2,3-dlpyridazin-4-one and ($)-2-bromo-N-(1-(4-chloro-2-
methylphenyljethyljacetamide, and was obtained as a solid (22.7 mg, 72%). ESI-MS m/z
[M+H] 3991

{0682] EXAMPLE 64: (5)-2-(1-cyclopropyl-3-methyi-4-oxo-1 4-dihydro-SH-pyrrolof2,3-

d\pyridazin-5-v1)-N-(1-mesitylethyljacetamide

HaCo
oy ; ‘%
CHy CHy O Nty

{0683] The title compound was prepared like EXAMPLE 42, using 1-cyclopropyl-3-

o
T o
O
0
T
()

methyl-1,5-dihydro-4H-pyrrolof2,3-dlpyridazin-4-one and (§)-2-bromo-N-(1-
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mesitylethyl)acetamide, and was obtained as a solid (20.2 mg, 65%). 'H NMR (400 MHz,
CDCl3) 6 ppm 0.98 - 1.07 (m, 2 H), 1.07 - 116 (m, 2 H), 1.46 (d, J=7.28 Hz, 3 H), 2.21 (s, 3
H), 2.36 (s, 6 H), 2.44 (s, 3 H), 3.38 (1, J=7.11, 3.62 Hz, 1 H), 4.80 - 4.94 (m, 2 H), 5.51 (¢,
J=728 Hz, 1 H), 6.77 (s, 2 H), 6.85 (s, | H}, 6.96 (br d, J=6.65 Hz, 1 H), 8.18 (s, | H); ESI-
MS m/z [M+H]" 393.2.

10684] EXAMPLE 65: (§)-2-(1-cyclopropyl-3-methyi-4-oxo-1,4-dihydro-5H-pyrrolof2,3-
dlpyrdazin-S-y-N-(1-(2 4-dimethylphenylethyDacetamide

HsCoo . CHa
T v O CH,
N

{8685] The title compound was prepared like EXAMPLE 42, using I-cyclopropyl-3-
methyl-1,5-dihydro-4/-pyrrolof2,3-djpynidazin-4-one and (5)-2-bromo-N-(1~(2,4-
dimethviphenvhiethyl)acetamide, and was obtained as a solid (19.9 mg, 66%}. ESI-MS nv/z
IM+H]379.2.

{8686] EXAMPLE 66: (8)-N-(1-(2-chloro-4-flucrophenvijethyl)-2-(1-cyclopropyi-3-
methyl-4-oxo-1 4-dihydro-SH-pyrrolo{2,3-djpyridazin-5-yDacetamide

F cl
o O cH,

| H 3
CHy O Ny A~y

{0687] The title compound was prepared like EXAMPLE 42, using 1-cyclopropyl-3-
methyl-1,5-dihydro-4H-pyrrolof2,3-dlpyridazin-4-one and (§)-2-bromo-N-(1-(2-chloro-4-
fluorophenylethyljacetamide, and was obtained as a solid (17.7 mg, 55%). "H NMR {400
MHz, CDCl) S ppm 1.02- 110 (m, 2 H), 1.10- 1.18 (m, 2 H), 1.45(d, /=6.90 Hz, 3 H),
246 (d, J=1.00 Hz, 3 H), 340 (1t, /=712, 3.67Hz, 1 H), 484 -4.96 (m, 2 H), 5.34 (1,
J=T715Hz 1 H),689(d, /=1.00Hz, 1 H}), 6.92(dd, /=8.28,2.64 Hz, 1 H}, 6.98 (br d,
J=678 He, L H), 7.06 (dd, /=847, 2.5THz, 1 H), 727 -732 (m, 1 H), 822 (s, 1 H}; ESI-MS
m/z [M+H]"403.1.
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{0688] EXAMPLE 67: (5)-N-(1-{(4-chloro-2-methoxypheny!jpropan-2-y1}-2-{1-
cyclopropyl-3-methyl-4-oxo-1,4-dihydro-5H-pyrrolo] 2, 3-dlpyridazin-5-ylJacetamide
HsC o

188
Cl : =N

{8689] The title compound was prepared like EXAMPLE 42, using I-cyclopropyl-3-
methyl-1,5-dihydro-4H-pyrrolof2,3-dlpyridazin-4-one and (5)-2-bromo-N-(1-(4-chloro-2-
methoxyphenylpropan-2-yliacetamide, and was obtained as a solid (20.7 mg, 61%). ESI-MS
m/z [M+H] 429 1.
{8690] EXAMPLE 68: (8§)-2-(1-cyclopropyl-3 4-dimethyl-7-ox0-1,7-dihydro-6H-
pyrazolo[3,4-dipyridazin-6-vi)-N-(1-(3-flucro-4-methylphenyljethylacetamide

HaC.

{0691} The title compound was prepared like EXAMPLE 42, using 1-cyclopropyl-3,4-
dimethyl-1,6~-dihydro-7H-pyrazolo|3,4-dlpyridazin-7-one and (8)-2-bromo-N-(1-(3~-tluoro-4-
methylphenyijethyl)acetamide, and was obtained as a solid (10.4 mg, 36%). ESI-MS m/z
IM+H]" 398.2.

{8692] EXAMPLE 69: (8)-2-(1-cyclopropyl-3 4-dimethyl-7-oxo-1,7-dihydro-65H-
pyrazolof3,4-djpyridazin-o-y1)-N-(1-(2-fluoro~-4-methylphenylethyhacetamide

Hg O Na it
CH, ChHa

{0693] The title compound was prepared like EXAMPLE 42, using 1-cyclopropyl-3.4-
dimethyl-1,6~-dthydro-7H-pyrazolo{3,4-dlpyridazin-7-one and (8)-2-bromo-N-(1-(2-fluoro-4-
methylphenylethyiacetamide, and was obtained as a solid (10.1 mg, 35%). 'H NMR (400
MHz, CDC3) S ppm 1.05-1.19(m, 2 H), 1.30- 141 (m, 2 H), 1 48 (d, /=690 Hz, 3 H),
233(s,3H),254(s,3H), 2.56(s,3 H), 457 (11, /=7.59,3.89Hz, 1 H), 485{g, /=1518
Hz, 2H), 521 -530 (m, 1 H), 6.61 (brd, /=828 Hz, 1 H), 6.84(d, /=1192 Hz, 1 H), 6.89

(d, /=7.65Hz, 1 H), 7.15 (1, /=7 84 Hz, 1 H); ESI-MS m/z [M+H] 398 2.
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{0694] EXAMPLE 70: (5)-2-(1-cyclopropyl-3,4-dimethyl-7-ox0-1,7-dibydro-6H-

pyrazolo| 3, 4-dipyridazin-6-y1)-N-(1-mesitylethyhacetamide

CH- ?

g
OH; CHy; O Na

H:)C

5]

2T &
O

CHa CHs
{06935} The title compound was prepared like EXAMPLE 42, using 1-cyclopropyl-3,4-
dimethyl-1,6-dihydro-7H -pyrazolof3,4-dlpyridazin-7-one and (5)-2-bromo-N-(1-
mesitylethylacetamide, and was obtained as a solid (12.3 mg, 41%6). ESI-MS m/z [M+H]"
408.2.
10696] EXAMPLE 71: (§)-N-(1-(2-chloro-4-fluorophenylethyl}-2-(1-cyclopropyl-3,4-

dimethyl-7-oxo-1,7-dihydro~-6H-pyrazolo| 3, 4-dlpyridazin-6-yhacetamide

F | S CEH O |
AN i N
CY T
CHy O N Mg
&H, CH

{8697] The title compound was prepared like EXAMPLE 42, using I-cyclopropyl-3,4-
dimethyl-1,6-dihydro-7H-pyrazolo|3,4-d|pyridazin-7-one and (5)-2-bromo-N-{1-(2-chloro-4-
fluorophenylethyl)acetamide, and was obtained as a solid (14.3 mg, 47%). 'H NMR (400
MHz, CDCI) ppm 1.08 - 117 (m, 2 H), 1.28- 141 (m, 2 H), 1.49(d, /=7.03 Hz, 3 H),
2.55(s,3H),2.56(s, 3 H), 458 (1t,/=7.58,3.84Hz, | H),486(q, /=15.06Hz, 2 H), 5.36
(quin, /=706 Hz, 1 H), 6.62 (br d, /=690 Hz, 1 H}, 6.95 (td, /=8.28,2.64 Hz, | H}, 7.09
(dd, /=841, 2.64 Hz, 1 H), 7.31 (dd, /=872, 6.09 Hz, 1 H); ESI-MS m/z [M+H] 418.1.
{0698] EXAMPLE 72: (5)-2-(1,7-dimethyl-4-oxo0-1,4-dihydro-5H-pyrazolo[3,4-

dlpyridazin-5-y1)-N-(1-(4-(trifluoromethyl jphenyl jethyDacetamide

)
T
{0699] A 4 L vial equipped with a stir bar was charged with KoCOs (33 mg, 0.24 mmol)
and {S)-2-bromo-N-{1-(4-(triftuoromethyl)phenyljethylJacetamide (45 mg, 0.15 mmol). A

solution of 1,7-dimethyl-1,5-dihydro-4H-pyrazolo]3,4-dfpyridazin-4-one (20 mg, 0.12 mrool)
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in DMF (0.5 mL} was added and the vial was capped. The reaction mixture was stirred at
40°C for 18 h and then filtered through a 0.45 um frit and purified by HPLC (Method B) to
give the title compound (7.4 mg, 15%). 'H NMR (500 MHz, CD3CN) 6 ppm 1.52 (d, ./—6.83
Hz, 3 H), 2.72 (s, 3 H), 4.28 (s, 3 H), 4.89 (d, /=3.42 Hz, 2 H), 5.07 - 5.14 (m, 1 H), 7.53-
7.59 (m, 2 H), 7.64 (d, J=8.30 Hz, 2 H), 8.14 (s, 1 Hy, ESI-MS m/z [M+H]" 394.1.

10700 EXAMPLE 73: (8)-2-(1,7-dimethyl-4-ox0-1,4-dihydro-5H-pyrazolo[3,4-
dlpyridazin-S-yD-N-(1-(4-(trifluoromethoxy phenyhethyDacetamide

O
[ \
CH& N\, N’
Y

CH, CHa

N

{0701] The title compound (13.4 mg, 27%) was prepared like EXAMPLE 72, using 1,7-
dimethyl-1,5-dithydro-4/-pyrazolo|3,4-d|pyridazin-4-one and (5)-2-bromo-N-{1-(4-
(trifluoromethoxy JphenylJethyDacetamide. "H NMR (500 MHz, CD:0D) & ppm 1.50 (d,
J=083Hz 3H),272(s,3H),428(s,3H),487(d, J=391Hz 2H),504-511(m, I Hj,
724 (dd, /=8.79,0.98 Hz, 2 H), 7.44 - 749 (m, 2 H}), 8.14 (s, 1 H); ESI-MS m/z [M+H]"
410.1.
i0702] EXAMPLE 74: (5)-2-(1,7-dimethyl-4-oxo-1,4-dihydro-5H-pyrazolof3,4-
dpyridazin-5-y1}-N-(1-{p-tolyhiethyl)acetamide
HsC

CH, CHj
{0703] The title compound (6.9 mg, 17%) was prepared like EXAMPLE 72, using 1,7~
dimethyl-1,S-dihydro-4#-pyrazolo|3,4-djpyridazin-4-one and (5)-2-bromo-N-(1-(p-
tolyDethyljacetamide. ESI-MS m/z [M+H][" 340.1.
{8704] EXAMPLE 75: (8)-2-(1-tsopropyl-7-methyl-4-oxo-1,4-dihydro-5H-pyrazolof3,4-
dlpyrdazin-5-y1)-N-(1-{(4-(trifluoromethylphenyhethyDacetamide
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{0705]  The title compound (7.7 mg, 18%) was prepared like EXAMPLE 72, using 1-
isopropyl-7-methyl-1,S-dihydro-4H-pyrazolo[3,4-djpyridazin-4-one and (5)-2-bromo-N-(1-
(4-(trifluoromethylphenylethylacetamide. ESI-MS m/z [M+H]" 422 1.
{0706] EXAMPLE 76: (8)-2-(1-isopropyl-7-methyl-4-ox0-1,4-dihydro-5H-pyrazolo[3,4-
d\pyridazin-5-v1)-N-(1-(4-(trifluoromethoxy jphenyljethyhacetamide
?ifgﬁ A
LIV )

CH, J~CH
HLC ¢

N

{6707] The title compound (4.2 mg, 9.2%) was prepared like EXAMPLE 72, using 1-
isopropyl-7-methyl-1,5-dihydro-4H-pyrazolof3,4-dlpyridazin-4-one and {5)-2-bromo-N-(1-
(4-(trifluoromethoxy )phenyljethyhacetamide. ESI-MS m/z [M+H]™ 4382,
{0708] EXAMPLE 77: (5)-2-(1-isopropyl-7-methyl-4-ox0-1,4-dihydro-SH-pyrazolof3,4-
d|pyridazin-5-yv1)-N-(1-(p-tolyljethyl)acetamide

HaC.

N\.. N

GH, )\c}-ag

HC

{6709] The utle compound (9.6 mg, 25%) was prepared like EXAMPLE 72, using 1-

&

isopropyl-7-methyl-1,5-dihydro-4H-pyrazolo|3,4-dlpyridazin-4-one and ($)-2-bromo-N-(1-
{p-tolyDethyhacetamide. TH NMR (500 MHz, CD:0D) 8 ppm 147 (d, J=6.83 Hz, 3 H), 1.60
{d, /=683 Hz 6 H),231(s,3H),2.72(s,3 H), 486 -488 (m, 2 H}, 499-5.05(m, 1 H),
SI5-524¢m, 1 H), 7.14(d, J=830Hz, 2H), 722 - 725 (m, 2 H), 818 -822 (1, | H};
EST-MS m/z [M+H]" 368 2.

[0718] EXAMPLE 78 (3)-2-(1-cyclopropyl-7-methyl-4-oxo-1,4-dihydro-SH-pyrazolo[3,4-

dpyridazin-5-y1}-N-(1-(4-{trifluoromethyl}phenyilethylacetamide
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{0711] The title compound (4.9 mg, 11%) was prepared like EXAMPLE 72, using 1-
cyclopropyl-T-methyl-1 5-dihydro-4H-pyrazolo[3 4-dpyridazin-4-one and {S)-2-bromo-N-
(1-(4-(trifluoromethyiphenyiethyDacetamide. 'H NMR (500 MHz, CD3;0D) & ppm 1.24 (d,
J=480Hz, 2H), 138(s, 2H), 1.51(d, /=707Hz 3 H), 282 (5,3 H), 3.96-4.04 (m, | H),
488(d, /=253 Hz, 2H),506-515(m, 1 H),7.52-757{(m, 2 H), 7.62(s,2H), 808 (s, 1
H); ESE-MS m/z [M+HT 420 4.

{0712] EXAMPLE 79: (§)-2-(1-cyclopropyl-7-methyl-4-oxo-1,4-dihydro- 5/ -pyrazolo]3,4-
dlpyridazin-5-y13-N-(1-{4-{triflucromethoxypheny! jethvlacetamide

E>Fro©\(H

{0713] The title compound (2.9 mg, 6.3%) was prepared like EXAMPLE 72, using 1-
cyclopropyl-7-methyl-1, 5-dihydro-4H-pyrazolo[3,4-dpyridazin-4-one and (S)-2Z-bromo-N-
(1-(4-(rifluoromethoxy)phenylethyDacetamide. ESI-MS nv/z [M+H]|" 436 4,
{8714] EXAMPLE 80: (8)-2-(1-cyclopropyl-7-methyi-4-oxo-1, 4-dihydro-5H-pyrazolo{3,4-
dlpyrdazin-5-y}-N-(1-{p-tolyDethylacetamide

HyC

{0715]) The title compound (2.5 mg, 6.5%) was prepared like EXAMPLE 72, using 1-
cyclopropyl-T-methyl-1 5-dihydro-4H-pyrazolo[3 4-dpyridazin-4-one and {S)-2-bromo-N-
(1-(p-tolyljethyDacetamide. 'H NMR (500 MHz, CDs0D) 8 ppm 1.20 - 1.27 (m, 2 H), 1.36 -
140 (m, 2H), 146(d, /=707Hz, 3H),230{(s,3H),2.82(s,3H),397-404{(m, 1 H},
498 -505(m, 1 H),7.13(d, /=783 Hz, 2H), 723 (d, /=8.08 Hz, 2 H), 8.08 (s, | H}; ESI-
MS m/z [M+H] 3664,
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{0716] EXAMPLE B1: (8)-2-(1-cyclopropyl-7-methyl-4-oxo-1,4-dihydro-SH-pyrazolo]3,4-
dlpyndazin-5-y[-N-(1-(2-fluoro-4-methylphenyhethylacetamide
HaC

{6717} The utle compound (3.9 mg, 9.4%) was prepared like EXAMPLE 72, using 1-
cyclopropyl-7-methyl-1,5-dihydro-4 H-pyrazolof 3,4-dpyridazin-4-one and {$)-2-bromo-N-
{1-(2-fluoro-4-methylphenyljethyDacetamide. ESI-MS m/z [M+H] 384 4,

{0718] EXAMPLE 82: (§)-2-(1,7-dimethyl-4-oxo-1 4-dihydro-5H-pyrazolo[3,4-
dlpyridazin-S-y)-N-(1~-2-fluoro-4-methyiphenylethyDacetamide

HyCoo _n L F
OGP

& §
CHy ©  Nag ey

i0719] A 4 mL vial equipped with a stit bar was charged with KoCOs (34 mg, 0.24 mmol)
and {8)-2-bromo-N-(1-(2-fluorc-4-methyiphenybethyljacetamide (40 mg, 0.15 mmol}. A
solution of 1,7-dimethyl-1,5-dihydro-4H-pyrazolo]3,4-dfpyridazin-4-one (20 mg, 0.12 mrool)
in NMP (0.5 mL} was added and the vial was capped. The reaction mixture was stirred at
S0°C for 18 hours and then filtered through a 0.45 pm frit and punfied by HPLC (Method B)
to give the title compound as a white solid (3.22 mg, 7.4%). '"H NMR (500 MHz, CDsCN) §
ppm 143 - 145(m, 3 H), 217 (s, 2H), 234 (s, 3 H),268(3,3H), 423 (s, 3 H),475(s,2
H}, 516-523 (m, 1 H), 691 (d, /=11.72Hz, 1 H), 6.99(d, /=781 Hz, 2 H), 7.25 (1, /=8.05
Hz, 1 H), 8.07 (s, 1 H); ESI-MS m/z [M+H]" 3581
i0728] EXAMPLE &3 (§)-N-(1-(2-fluoro-4-methylphenyljethyi)}-2-(1-isopropyl-7-methyl-
4-oxo-1,4-dihydro-5H-pyrazolo{3 4-djpyridazin-S-yljacetamide

HaC

O

/\
YT N
N\ N‘l

o ~{H.
C?ﬁ) 3

{0721] The title compound (10.5 mg, 26%) was prepared like EXAMPLE 82, using 1-
isopropyl-7-methyl-1,S-dihydro-4H-pyrazolo[3,4-djpyridazin-4-one and (5)-2-bromo-N-(1-
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(2-fluoro-4-methylphenylethyDacetamide. 'H NMR (500 MHz, CDCl3) 6 ppm 1.46 (d,
J=683Hz 3H), 1.63(d, /=683 Hz, 6 H), 231(s,3H),269(s, 3 H),484(d, /=293 Hz,
2H), 5.00-509(m, 1 H), 5.18-527{(m, 1 H), 673 -6.79 (m, 1 H), 6.80 - 6.84 (m, 1 H},
686 -690(m, 1 H), 7.14 (s, 1 H), 826 (s, | H); ESI-MS m/z [M+H] 386.1.

{0722] EXAMPLE 84: 5-(2-(2-(4-chlorophenylpyrrolidin-1-yi)-2-oxoethyl}-3-
cyclopropyl-1-methyl-1, 5-dihydro-4H-pyrazolof3,4-dpyridazin-4-one

Cl
{8723] The title compound (9.4 mg, 28%) was prepared like EXAMPLE 82, using 3-
cyclopropyl-1-methyl-1,5-dihydro-4 H-pyrazolo| 3, 4-d|pyridazin-4-one and 2-bromo-1-{2-(4-
chlorophenylpyrrolidin-1-yliethan-1-one. ESI-MS m/z [M+H] 4121
{0724] EXAMPLE 85: 6-(2-(2-(4-chlorophenylpyrrolidin-1-yi}-2-oxoethyl}-1-

cyclopropyl-3-methyl-1,6-dihydro-7H-pyrazolof 3,4~ |pyridazin-7-cne

\‘1‘ O
N
TN

e CHj
i
Cl
{6725] The utle compound {10 mg, 30%) was prepared like EXAMPLE 82, using -

cyclopropyl-3-methyl-1,6-dihydro-7H-pyrazolof3,4-dpyridazin-7-one and 2-bromo-1-(2-(4-
chlorophenyljpyrrolidin-t-ylethan-1-one. ESI-MS m/z [M+H] 4121

{8726] EXAMPLE 86: (8)-2-(1-isopropyl-4-oxo-1,4-dihydro-5H-pyrazolo]3,4-djpyridazin-
5-yl-N-( 1-(4-(trifluoromethylphenyhethyDacetamide

O

N
Hy C/\\CH 5

{07271 A 4 mL vial equipped with a stir bar was charged with Cs:CO3 (73 mg, 0.22 mmol)

and (3)-2-bromo-N-{1-{(4-(irifluoromethylphenyhethyacetamide (42 rug, 0.14 mmol). A
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solution of 1-isopropyl-1,5-dithydro-4H-pyrazolo[3,4-dlpyridazin-4-one (20 mg, 0.11 mmol)
in DMF (0.5 mL) was added and the vial was capped. The reaction mixture was stirred at
60°C for 18 hours and then filtered through a 0.45 pm frit and purified by HPLC (Method B)
to give the title compound (31 mg, 68%). 'H NMR (500 MHz, CD:0D} § ppm 1.52 (d,
J=083 Hz, 3 H), 1.58(d, /=683 Hz, 6 H), 494 (d, J=4 88 Hz, 2 H}), 5.01 (s, 1 H}, 5.07 -
515(m, 1 H), 7.53-758(m, 2H), 7.63 (d, /=830 Hz, 2 H), 821 (s, 1 H), 853 (s, 1 H); ESI-
MS oz [M+H]" 408 1.

{6728] EXAMPLE 87: (8)-2-(1-isopropyl-4-oxo-1,4-dihydro-5H-pyrazolo]3,4-djpyridazin-
5~yl3-N-(1-(4-(trifluoromethoxy jphenyljethylacetamide

ii{gﬁ N o)
&Hy K&&QN
HSC}\C}%
{0729]) The title compound (23 mg, 48%) was prepared like EXAMPLE 86, using 1-
isopropyl-1,5-dihydro-4H-pyrazolo]3 4-dlpyridazin-4-one and (S)-2-bromo-N-(1-(4-
(rriflucromethoxy jphenyl jethvlacetamide. ESE-MS m/z [M+H] 424.1.
{0730] EXAMPLE 38: (5)-N-(1-(2-fluoro-4-methylphenyhethyl)-2-(1-1sopropyl-4-oxo-1,4-

dihydro-5H-pyrazolo[3,4-d|pyridazin-5-ylacetamide

H,C F
ﬁ O
:ir Tf\i}iﬁ:‘?\
Na

CHy O N
SCHs
HsC

{0731] The title compound (30 mg, 73%) was prepared like EXAMPLE 86, using -
isopropyl-1,5-dihydro-4H-pyrazolo|3 4-d|pyridazin-4-one and (8}-2-bromo-N-(1-(2-flucro-4-
methylphenyDethylacetamide. "H NMR (500 MHz, CDs0D) & ppro 1.44 - 1 .48 (m, 3 H),
1.58(d, /=035Hz, 60H),232(s,3H),488-497(m, 2H},497-504(m, 1 H),520-527
{m, 1 H),685-690(m, 1 H, 697(d, /=781 Hz, 1 H), 727 {(t, /=805 Hz, | H), 820 (s, |
H), 8.52 (s, 1 H);, ESE-MS m/z [M+H]"372.2.
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{0732] EXAMPLE 89: (5)-2-(1-isopropyl-4-oxo-1,4-dihydro-SH-pyrazolo{3,4-dlpyridazin-
S-yh)-N-(1-(p-tolylethylacetamide

HSCOYE o
Y\ﬁﬁfm
CH; O Nag i~y
Hg@)\@ﬂg
{8733] A solution of 1-isopropyl-1,5-dihydro-47-pyrazolo[3,4-dlpyridazin-4-one {(0.500 g,
2 .81 mmol) and (S)-2-bromo-N-(1-(p-tolylyethyDacetamide (0.719 g, 2 81 mmol) in DMA
{15 mL) was cooled in an ice bath. To the cooled solution was added Cs2:COs3 (1371 g, 4.21
rmmol} in one portion and the ice bath was allowed to warm to RT. The mixture was stirred
overnight and then ice water (60 mL} was slowly added, dropwise. The mixture was stirred
vigorously in an ice bath tor T hour, filtered, washed with water, and recrystallized tfrom
FtOAc to give the tithe compound as a colorless solid (0.493 g, 50%). 'H NMR (400 MHz,
DMSO-ds) & ppm 8.65 (d, J=0.75 Hz, 1 H), 8.50 (d, J=7.01 Hz, 1 H), 8.25 (s, 1 H), 7.17 -
7.25 (m, 2 H), 7.09 - 7.16 {m, 2 H}, 5.05 (spt, /=6.67 Hz, 1 H), 4.88 (quin, /=7.22 Hz, 1 H),
470 - 4.82 (m, 2 H), 2.27 (s, 3 H), 1.49 (d, J=6.65 Hz, 6 H), 1.35 (d, J=6.90 Hz, 3 H); ESI-
MS m/z [M+H] 354 4.
{0734] EXAMPLE 90: (5)-2-(1-cyclopropyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-
dlpyndazin-5-y[-N-(1-(2-fluoro-4-methylphenyhethylacetamide
HaC F
N

18735] To a solution of (§)-2-bromo-N-(1-(2-flucro-4-methylphenyl)ethyllacetamide (15
mg, 0.054 mmol) in DMF (0.6 mL) was added [-cyclopropyl-1,5-dihydro-4H-pyrazolo[3,4-
dlpyridazin-4-one (8 mg, 0.045 mmol) and KzCOs (16 mg, 0.114 mmol). The reaction
mixture was stirred at 28-45°C for 18 hours and then diluted in DMF, filtered through a
hydrophilic PTFE 0.45 um filter (Millipore® Millex-1L.CR) and purified by HPLC (Method
B}. The product-containing fraction was concentrated under reduced pressure to give the title
compound as a white solid (9.6 mg, 57%). 'H NMR (500 MHz, CDCl3) é ppm 1.21 - 1.27 (i,
Z2H), 128-133(m,2H), 147(d, /=683 Hz 3H) 231(s5,3H),3.65-372(m, 1 H), 489
(s, 2 H), 5.18 - 5.27 (m, 1 H), 6.49 - 6.57 (m, 1 H), 6.80 - 6.36 (m, 1 H), 6.86 - 6.90 (m, | H),
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710-7.16(m, 1 H), 817 (d, /=098 Hz, 1 H), 8.33 (d, /=098 Hz, | H); ESI-MS m/z
[M+HT 370.1.
{6736] EXAMPLE 91: (8§)-2-(1-cyclopropyl-4-oxo-1,4-dihydro-SH-pyrazolo[3,4-
dlpyrdazin-5-y}-N-(1-{p-tolyDethylacetamide

HsCw

{0737] The title compound was prepared like EXAMPLE 90, using 1-cyclopropyl-1,5-
dihydro-4H-pyrazolo]3,4-dpyridazin-4-one and (8)-2-bromo-N-(1-(p-tolyliethyljacetamide,
and was obtained as a white solid (33.4 mg, 84%). '"H NMR (500 MHz, CDCl3) § ppm 1.21 -
127¢m, 2H), 1.27-132{(m, 2 H), 148(d, /=732Hz 3H),232(s,3H},365-372{(m, 1
H),488(s5,2H),507-514(m, 1 H),626-633(m, 1 H), 7.10-7.15(m, 2 H), 7.17 - 7.21
{m, 2H), 8.15-817(m, 1 H), 831 -8.34 {m, 1 H}; ESI-MS m/z [M+H] 3522,

{0738] EXAMPLE 92: (§)-N-(1-(2-fluoro-4~-methylphenyhethyl)-2-(1-1sopropyl-3-methyl-
4-oxo-1,4-dihvdro-S H-pyrazolo{3 4-dlpyridazin-5-yljacetamide

HaG
O CcH,

S
Y\ﬁiﬁl\\w
Mo

N
>\CH3

HaC

{0739] The title compound was prepared like EXAMPLE 90, using I-isopropyl-3~-methyl-
1,5-dihydro-4H-pyrazolof3,4-dpyridazin-4-one and (8})-2-bromo-N-(1-(2-fluoro-4-
methylphenylethylacetamide, and was obtained as a white solid (18.5 mg, 62%). 'H NMR
(500 MHz, CDCl3) S ppm 147 (d, /=683 Hz, 3 H), 1.60(d, /=683 Hz, 6 H), 2.31 (5, 3 H},
266(s,3H),464-475(m, 1 H),485(d,/=146Hz 2H), 519-528(m, 1 H), 648 -658
{(m, 1 H),6.79-685(m, 1 H}, 6.85-691 (m, 1 H), 7.10-7.15 {m, 1 H}, 8.11 (s, 1 H); ESI-
MS m/z [M+H]" 386.2.
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{07408] EXAMPLE 93: (5)-2-(1-isopropyl-3-methyl-4-oxo-1,4-dihydro-SH-pyrazolof3,4-

dlpyndazin-5-yD-N-(1-(4-(trifluoromethoxyphenyDethyljacetamide

F O
T Q P
\1/\%‘5 | \N
CHy O Ny A~y
H3C}\CH3

{8741] The title compound was prepared like EXAMPLE 90, using I-isopropyl-3-methyl-
1,5-~dihydro-4H-pyrazolof3,4-dpyridazin-4-one and ($)-2-bromo-N-(1-(4-

{triftuoromethoxy yphenyljethyljacetamide, and was obtained as a white solid (23.3 mg, 68%).
ESI-MS m/z [M+H]" 438.1.

{6742] EXAMPLE 94: (8§)-2-(1-tsopropyl-3-methyl-4-oxo-1,4-dihydro-SH-pyrazolo|3,4-
dlpyridazin-5-y1}-N-(1-{(4-(trifluoromethyl)phenyDethyl Jacetamide

{0743] The title compound was prepared like EXAMPLE 90, using 1-isopropyl-3-methyl-
1,5-dihydro-4H-pyrazolof3,4-dpyridazin-4-one and (8)-2-bromo-N-(1-(4-
(rriflucromethyi}phenyi)ethyljacetamide, and was obtained as a white solid (21.3 mg, 65%;).
ESI-MS m/z [M+H]" 422 1.
{0744] EXAMPLE 95: (5)-2-(3~cyclopropyl-1-isopropyl-4-oxo- 1, 4-dihydro-5SH-
pyrazolof3,4-djpyridazin-5-yvD)-N-{1-(2-fluoro-4-methylphenyljethvijacetamide

HaCol -

{8745] The title compound was prepared like EXAMPLE 90, using 3-cyclopropyl-1-
isopropyl-1,5-dihydro-4H-pyrazolo|3 4-d|pyridazin-4-one and (8}-2-bromo-N-(1-(2-flucro-4-
methylphenylethyDacetamide, and was obtained as a white solid (12.2 mg, 43%). ESI-MS

m/z [M+HT 412.2.
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{0746] EXAMPLE 96: (5)-2-(3-cyclopropyl-1-isopropyl-4-oxo-1,4~dihydro-5SH-
pyrazolo|3,4-dipyridazin-5-yD-N-(1-{(4-(trifluoromethoxy jphenyllethyljacetamide

v
H3C/\’\CH3

i8747] The title compound was prepared like EXAMPLE 90, using 3-cyclopropyl-1
isopropyl-1,5-dibydro-4H-pyrazolo[3,4-dlpyridazin-4-one and {(8)-2-bromo-N-(1-(4-
{trifluoromethoxy jphenyljethyljacetamide, and was obtained as a white solid (15.6 mg, 49%).
"H NMR (500 MHz, CDCl5) 8 ppm 1.02 - 1.08 {m, 2 H), 1.09 - 1.16 (m, 2 H), 1.48 (d,
J=6.83 Hz, 3 H), 1.55(d, /=683 Hz, 6 H), 2.51 -2.60 (m, 1 H), 4.67 (1, /=6.83 Hz, 1 H},
481-492{(m,2H), 513 {quin, /=708 Hz, 1H), 6.49-6.57(m, 1 H), 7.15(d, /=830 Hz 2
H3, 7.32(d, /=879 Hz, 2 H}, 8.10 (5, 1 H}; ESI-MS my/z [M+H] 464 .2,

10748] EXAMPLE 97: (8}-2-(3-cyclopropyl-1-isopropyl-4-oxo-1,4-dihydro-55-
pyrazolof3,4-dipyridazin-5-y)-N-(1-{p-tolyethylacetamide

HaC. }7
:&

)\CHg

{0749] The title compound was prepared like EXAMPLE 90, using 3-cyclopropyl-1-

isopropyl-1,5-dibydro-4H-pyrazolo[3,4-dlpvridazin-4-one and {$)-2-bromo-N-(1-{p-
tolylyethyljacetamide, and was obtained as a white solid (3.6 mg, 13%). ESE-MS m/z [M+H]"
3942,

{8750] EXAMPLE 98: (8)-2-(3-cyclopropyl-1-isopropyl-4-ox0-1,4-dihydro-5H-
pyrazolof3,4-djpyridazin-S-yD-N-(1-(4-(triflucromethyDphenylethyhacetaride

{0751} The title compound was prepared like EXAMPLE 990, using 3-cyclopropyl-1-
isopropyl-1,5-dihydro-4H-pyrazolo]3 4-dlpyridazin-4-one and (S)-2-bromo-N-(1-(4-
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{triffuoromethyiphenyljethyllacetamide, and was obtained as a white solid (9.2 mg, 30%;).
'H NMR (500 MHz, CDCl5) & ppm 1.02 - 1.09 (m, 2 H), 1.10 - 1.16 (m, 2 H), 1.50 (d,
J=7.32 Hz, 3 H), 1.56 (d, /=6.83 Hz, 6 H), 2.56 (tt, /=8.36, 5.31 Hz, 1 H), 4.67 (spt, J=6.67
Hz, 1 H), 4.82 - 4.93 (m, 2 H), 5.16 (quin, J=7.08 Hz, 1 H), 6.58 - 6.66 (m, 1 H), 7.41 (d,
J=7.81Hz, 2 H), 7.56 (d, J=7.81 Hz, 2 H), 8.10 (s, 1 H); ESI-MS m/z [M-H]" 448 2.
{0752] EXAMPLE 99: (8§)-2-(1, 3-dimethyl-4-ox0-1,4-dithydro-5H-pyrazolo[3 4-
dlpyridazin-S-y)-N-(1~-2-fluoro-4-methyiphenylethyDacetamide

HyC

CH,
{0753} The title compound was prepared like EXAMPLE 90, using 1,3-dimethyl-1,5-
dibydro~4H-pyrazolo[3,4-d|pyridazin-4-one and (8)-2-brorao-N-(1-(2-fluoro-4-
methylphenylethyl)acetamide, and was obtained as a white solid (5.5 mg, 17%). ESI-MS
m/z [M+H]" 3582,
10754] EXAMPLE 100: {(5)-2-(1-isopropyl-3,7-dimethyl-4-oxo-1,4-dihydro-54-

pyrazolo|3,4-dipyridazin-5-yD-N-(1-{(4-(trifluoromethoxy jphenyllethyljacetamide

F O
T g e
\1/\51‘5 | i
CHy O Ny
«:,r?%C}*c:H;g

{8755] The title compound was prepared like EXAMPLE 90, using -isopropyl-3,7-
dimethyl-1,5~-dithydro-4H-pyrazolo|3 4-dlpyridazin-4-one and (8)-2-bromo-N-(1-(4-
{triftucromethoxy)phenyljethyljacetamide, and was obtained as a solid (4.7 mg, 14%). ESI-
MS m/z [M+H] 452.2.

i8756] EXAMPLE 101: (8)-2-(1-cyclopropyl-3,4-dimethyl-7-oxo-1,7-dihydro-6H-
pyrazolo[3,4-dipyridazin-6-vI}-N-(1-(S-(irifluoromethylipyndin-2-yDethyhacetamide

F
F
RTINS Uy
R N
\ﬂ/\ . I F}N

N
CHy O N

! A
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{0757) The title compound was prepared like EXAMPLE 90, using 1-cyclopropyl-3.4-
dimethyl-1,6-dihydro-7H-pyrazolo{3,4-d|pyridazin-7-one and (5)-2-bromo-N-(1-(5-
(rriflucromethylpvridin-2-ylethylacetamide, and was obtained as a solid {0.9 mg, 3%). ESI-
MS m/z [M+H] 435.2.

{0758] EXAMPLE 102: (5)-N-(1-(5-(trifluoromethyljpyridin-2-vl)ethy}-2-(1,3 4~
trimethyl-7-oxo-1, 7-dihydro-0H-pyrazolo[3 4-dlpyridazin-6-yhacetamide

4
[ H
U N\rK\N/U\H/E\f\N

CH; O NW

&, CHs
{0759] The title compound was prepared like EXAMPLE 90, using 1,3 4-trimethyl-1,6-
dibydro-7H-pyrazolo[3,4-d|pyridazin-7-one and (S)-2-bromo-N-{1-{5-
(trifluoromethyDpyridin-2-yhethyDacetamide, and was obtained as a solid (0.7 mg, 3%). ESI-
MS m/z [M+H] 4091
10760] EXAMPLE 103: {(8)-2-(1-1sopropyl-3-methyl-7-oxo-1,7-dihydro-6H-pyrazolof 3,4-
dlpyridazin-6-y1}-N-(1-(5-(trifluoromethyl)pyridin-2-ylethyl jacetamide

F

g

CH3

{8761] The title compound was prepared like EXAMPLE 90, using I-isopropyl-3-methyl-
1,6~dihydro-7H-pyrazolof3,4-d]pyridazin-7-one and ($)-2-bromo-N-(1-(5-

(trifluoromethyl pyridin-2-yl}ethyljacetamide, and was obtained as a solid (2.7 mg, 10%). 'H
NMR (500 MHz, CDCl) 6 ppm 1.48 - 1.53 (1, 3 H), 1.53 - 158 (m, 6 H), 2.53 (5, 3 H), 4.90
499 (m, 2H),521-531(m, 1 H),558-570(m, 1 H), 713 -722(m, 1 H),737-742
(m, 1 H), 788 -7.93 (m, | H), 813 (s, 1 H), 8.71 - 8.76 (m, 1 H); ESI-MS m/z [M+H]"
4231
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{0762] EXAMPLE 104: N-(1~(chroman-0-vl}ethyi)-2-(1-cyclopropvl-3-methyl-4-oxo-1,4-

dihydro-5H-pyrazolo[3,4-d|pyridazin-5-ylacetamide

O
a ;
T
O N\ N’

CH;

{6763] The title compound was prepared like EXAMPLE 90, using I-cyclopropyl-3-
methyl-1,5-dihydro-4H-pyrazolo[3,4-d|pyridazin-4-one and 2-bromo-N-{1-{chroman-6-
yl)ethyljacetamide, and was obtained as a solid (6.3 mg, 23%). 'H NMR (500 MHz, CDCls)
Oppm 1.18-124(m, 4H), 146(d, /=683 Hz, 3H), 194-203 (m, 2H), 263 (d, /=098
Hz, 3H), 274 (1, /=647 Hz, 2 H),353-361 (m, 1 H),413-4.19(m, 2 H), 4.80-4.8% (m,
2H),499-509(m, 1 H), 625(brd, J=732Hz 1 H),6.69-0.74(m, 1 H), 6.97 (s, 1 H),
7.00 (dd, /=830, 1.71 Hz, 1 H), 8.24 (d, /=098 Hz, 1 H); ESI-MS m/z [M+H]" 408.2.
10764] EXAMPLE 105: 2-(1-cyclopropyl-3,4-dimethyl-7-oxo-1,7-dihydro-6/-
pyrazolo[3,4-dpyridazin-6-y1}-N-(1-(2,3-dihydrobenzo[ 6} 1 4 Jdioxin-6-y]JethyDacetamide

O
S9E:
Q\

CH; O

CH; CHs
{0765] The title compound was prepared like EXAMPLE 90, using I-cyclopropyl-3,4-
dimethyl-1,6-dithydro-7H-pyrazolo|3,4-djpyridazin-7-one and 2-bromo-N-(1-(2,3-
dihydrobenzo[ 61 1,41dioxin-6-yhethylacetamide, and was obtained as a solid (5.2 mg, 18%).
"H NMR (500 MHz, CDCl3) § ppm 1.06 - 1.14 (m, 2 H), 1.27 - 1.36 (m, 2 H), 145 (d,
J=683Hz 3H), 252(s,3H),2.56(s,3H),424(5,4H),451 -459(m, 1 H), 481-490
(m, 2H), 5.01 -5.09 (m, 1 H), 6.26 (brs, 1 H), 6.73 - 6.84 (m, 3 H); BESI-MS m/z [M+H]"
424.2.
{0766] EXAMPLE 106: 2-(1-cyclopropyl-3-methyl-4-oxo-1,4-dihydro-SH-pyrazolof3,4-
d|pyridazin-5-v1)}-N-(1-(2,3-dihydrobenzo[b]{ 1,4 ]dioxin-6-yi jethyl)acetamide

O

~d

© TN T n
CHy O Neg iy
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{0767] The title compound was prepared like EXAMPLE 90, using 1-cyclopropyl-3-
methyl-1,5-dihydro-4H-pyrazolo[3 4-dlpynidazin-4-one and 2-bromo-N-(1-(2.3-
dihydrobenzo[ ][ 1 4]dioxin-6-yl)ethyljacetamide, and was obtained as a solid (15.7 mg,
58%). "H NMR (400 MHz, DMSO-ds) 6 ppm 1.08 - 1.19 (m, 4 H), 1.33 (d, /=7.07 Hz, 3 H),
248 (s, 3H), 3.89(dt, J=726,332 Hz, 1 H), 420-426{(m,4H),467-476(m, 2H} 478
-4.86{(m, 1 H) 675-684(m,3 H), 8.48(d,./=7.83 Hz, 1 H), 8.52 (5, 1 H); ESI-MS m/z
IMH+H] 410.2,

{8768] EXAMPLE 107 (8)-2-(1-cyclopropyl-3-methyl-4-oxo-1,4-dihydro-5H-
pyrazolof3,4-djpyridazin-S-yD-N-(1-(4-(triflucromethyDphenylethyhacetaride

18769] A slurry of (S)-2-bromo-N-(1-(4-(trifluoromethyl)phenybethyl)acetamide (4.03 g,
13.00 mmol), 1-cyclopropyl-3-methyl-1,5-dihydro-4H-pyrazolof3 4-dlpyridazin-4-one (2.52
g, 13.26 mmol} and K2CO3 (2.69 g, 19.49 mmol) in BMF (40 mL} was stirred at 20°C for 22
hours. The mixture was taken up in EtOAc (400 mL) and washed with water (400 rul) and
brine (300 mL). The organic layer was dried over MgS0s and concentrated in vacuo to
provide a white solid, which was recrystallized from EtOAc to give the title compound as a
white solid (4.08 g, 75%). 'H NMR (400 MHz, DMSO-ds) 6 ppm 1.06 - 1.17 (m, 4 H), 140
(d, /=703 Hz 3H),246(s,3H),3.81-391 (m, 1 H), 469 -4.84 (m, 2 H), 4.99 (quin,
J=T09Hz, 1 H}, 7.55(d, /=841 Hz, 2 H), 7.69(d, /=816 Hz, 2 H), 849 (5, 1 H}, 8.64 (d,
J=7.53 Hz, 1 H); ESI-MS m/z [M+H]" 4203

{0778] EXAMPLE 108: (5)-2-(1-cyclopropvl-3-methyl-4-oxo-1,4~-dihydro-5H-
pyrazolof3,4-djpyridazin-5-yvD)-N-{1-(2-fluoro-4-methylphenyljethvijacetamide

HsC F
C T
R N

CHy O N

167711 A 4 mL vial equipped with a stir bar and charged with Cs2C0s (51 mg, 0.16 mmol)

and {8)-2-bromo-N-{1-(2-fluoro-4-methylphenyhethylyacetamide (26 mg, 0.095 mmol}. A

solution of 1-cyclopropyl-3-methyl-1,5-dthydro-4H-pyrazolo[3 4-dlpyridazin-4~-one (15 mg,
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0.079 mmol} in DMF (0.5 mL) was added and the vial was capped. The reaction mixture was
stirred at 40°C for 18 hours and then filtered through a 0.45 um frit and purified by HPLC
(Method B) to give the title compound (7.1 mg, 23%). ESI-MS m/z [M+H] 384 4.

{0772] EXAMPLE 109: (5)-2-(1-cyclopropyl-3-methyl-4-oxo-1,4-dihydro-SH-
pyrazolo[3,4-dpyridazin-5-yi}-N-{ 1-(4-(trifluoromethoxy jphenyljethyl}acetamide

iﬁj@ﬁwﬁﬁw ;

L n
CHy O Ny
N
{6773} The title compound (27 mg, 78%}) was prepared like EXAMPLE 108, using 1-
cyclopropyl-3-methyl-1,5-dihydro-4H-pyrazolof3.4-dpyndazin-4-one and (S)-2-bromo-N-
(1-(4-(trifluoromethoxy)phenylethyDacetamide. ESI-MS m/z [M+H]" 436.1.
{0774] EXAMPLE 110: (5)-2-(1-cyclopropyl-3-methyl-4-oxo-1,4-dihydro-SH-

pyrazolof3,4-djpyridazin-5-v1)-N-{1-(4-methoxyphenyljethyl jacetamide

{0775] The title compound (18 mg, 60%) was prepared like EXAMPLE 108, using 1-
cyclopropyl-3-methyl-1,5-dihydro-d H-pyrazolof 3,4-djpyridazin-4-one and (5}-2-bromo-N-
(1-(4-methoxyphenylethyDacetamide. 1H NMR (500 MHz, CD3CN) & ppm 1.13 (br s, 4 H),
136-142(m,3H),250(s,3H},361-368(m,1H),375(,3H),476(d, J=635Hz 2
H), 489-497(m, 1 H), 6.87(d, /=879 Hz, 2 H), 723 (d, /=830 Hz, 2 H), 8.33 (5, 1 H};
ESI-MS m/z [M+H]"382.2.
{80776] EXAMPLE 111: (5)-N-(1-(2-flucro-4-methylphenybhethyl}-2-(1, 3, 7-trimethyi-4-
oxo-1,4-dihydro-5H-pyrazolo|3,4-dipyridazin-S-yhacetamide

HaCu_
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{0777} The title compound (14 mg, 45%) was prepared like EXAMPLE 108, using 1,3,7-
trimethyl-1,5-dihydro-4/-pyrazolo[3,4-djpyridazin-4-one and ($)-2-bromo-N-(1-(2-fluoro-4-
methylphenyl)ethyljacetamide. ESI-MS m/z [M+HT 372.2.

i0778] EXAMPLE 112: (5)-N-(1-(4-(trifluoromethoxy phenyhethy}-2-(1.3, 7-trimethyl-4-

oxo-1,4-dihydro-5H-pyrazolo|3,4-dipyridazin-S-yhacetamide

T
CH, ?:)1/\&%(“\;5\5
Ch, CHa
{0779] The title compound (10 mg, 29%) was prepared like EXAMPLE 108, using 1,3,7-
trimethyi-1,5-dihydro-4H-pyrazolo[3,4-djpyridazin-4-one and ($)-2-bromo-N-(1-(4-
(trifluoromethoxy )phenyhethyDacetamide. ESI-MS m/z [M+H]™ 4241
{8780] EXAMPLE 113: (5)-N-(1-(p-tolylijethyl)-2-(1,3,7-trimethyl-4-oxo-1,4-dihydro-5H-

pyrazolof3,4-dipyridazin-S-ylacetamide

H:a‘::S O CH,
CH, CHa
{0781] The title compound (5.3 mg, 18%) was prepared like EXAMPLE 108, using 1,3,7-
trimethyi-1,5-dihyvdro-4H-pyrazolo[3,4-djpyridazin-4-one and ($)-2-bromo-N-(1-(p-
tolyDethylacetamide. ESI-MS m/z [M+H][" 354 1.
{6782] EXAMPLE 114 (§)-N-(1-(4-(triflucromethyDphenyllethyi}-2-(1,3, 7-trimethyl-4-

oxo-1,4-dihydro-5H-pyrazolof3,4-djpyridazin-5-yhacetamide

CHs é?;Hg
{0783] The title compound (2.8 mg, 8.2%) was prepared like EXAMPLE 108, using 1,3,7-
trimethyi-1,5-dihydro-4H-pyrazolo[3,4-djpyridazin-4-one and ($)-2-bromo-N-(1-(4-
(trifluoromethyl)phenylethyDacetamide. ESI-MS mv/z [M+H]" 408.1.
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{0784] EXAMPLE 115: (5)-2-(3-cyclopropvi-1-methyl-4-oxo-1,4~-dihydro-5H-
pyrazolo|3,4-dipyridazin-3-yD-N-(1-(4-(triflucromethyljphenylethyDacetamide

{6785] The title compound (27 mg, 83%) was prepared like EXAMPLE 108, using 3-
cyclopropyl-1-methyl-1,5-dihydro-d H-pyrazolof 3,4-djpyridazin-4-one and ($}-2-bromo-N-
(1-{4-(trifluoromethylphenyDethylacetamide. EST-MS mv/z [M+H]™ 420.1.

10786] EXAMPLE 116: {S5)-2-(3-cyclopropyl-1-methyl-4-oxo-1,4-dihydro-5H-

pyrazolof3,4-dlpyridazin-5-yD)-N-(1-(4-methoxyphenyl)ethyl yacetamide

EH,
{0787) The title compound (22 mg, 72%) was prepared like EXAMPLE 108, using 3~
cyclopropyl-1-methyl-1,5-dihydro-4H-pyrazolof3.4-dpyndazin-4-ove and (S)-2-bromo-N-
(1-(4-methoxyphenyljethyljacetamide. ESI-MS m/z [M+H]" 3822,
{0788] EXAMPLE 117: (5)-2-(3-cyclopropyl-1,7-dimethyl-4-oxo-1 4-dihydro-5/H-
pyrazolo[3,4-dpyridazin-5-yi}-N-{ 1-(2-fluoro-4-methylphenylethylhacetamide

{0789] The title compound (19 mg, 64%) was prepared like EXAMPLE 108, using 3-
cyclopropyl-1,7-dimethyl-1,5-dihydro-4/-pyrazolo{3,4-djpyridazin-4-one and (8)-2-bromo-
N-(1-(2-fluoro-4-methylphenyhethvDacetamide. ESI-MS m/z [M+H] 398.1.
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{0798] EXAMPLE 118: (5)-2-(3-cyclopropyi-1,7-dimethyl-4-oxo0-1,4-dihydro-5H-

pyrazolo|3,4-dipyridazin-5-yD-N-(1-{(4-(trifluoromethoxy jphenyllethyljacetamide

Xm/\”\[j

g §
CHy O Natepy
\r/\E\{

CHy ChHa
{0791} The title compound (16 mg, 49%) was prepared like EXAMPLE 108, using 3-
cyclopropyl-1,7-dimethyl-1,5-dihydro-4H-pyrazolo{3,4-dlpyridazin-4-one and (8)-2-bromo-
N-(1-{4-(trifluoromethoxy jphenyljethyDacetamide. ESI-MS m/z [M+H]" 450.1.
{0792] EXAMPLE 119: (5)-2-(3-cyclopropyi-1,7-dimethyl-4-ox0-1,4-dihydro-5H-
pyrazolto[3,4-dpyridazin-5-y1}-N-{ 1-(p-tolyl)ethyDacetamide

{6793] The title compound (19 mg, 69%} was prepared like EXAMPLE 108, using 3-
cyclopropyl-1,7-dimethyl-1,5-dihydro-4f-pyrazolof3 4-dlpyridazin-4-one and (8)-2-bromo-
N-(1-(p-tolyDethyl)acetamide. '"H NMR (500 MHz, CD:CN) § ppm 0.97 - 1.05 (m, 4 H), 1.34
~1.38¢(m, 1 H), 141 (d, /=683 Hz, 3H), 233 (5,3 H), 256 (s, 1 H), 260 (5,3 H), 407 (s, 3
H},470(s,2H),494-501(m, 1H),694-699(m, 1 H),7.14-717{(m, 2H),722(s, 2
H), ESI-MS m/z [M+H]" 380.2.

16794] EXAMPLE 120: (8)-2-(3-cyclopropyl-1,7-dimethyl-4-oxo-1 4-dihydro-SH-
pyrazolo|3,4-dlpyridazin-S-vh-N-(1-(4-(triflucromethylphenyljethyljacetamide

{0795] The title compound (19 mg, 59%) was prepared like EXAMPLE 108, using 3-
cyclopropyl-1,7-dimethyl-1,5-dihyvdro-4 H-pyrazolof3,4-djpyridazin-4-one and (5)-2-bromo-
N-(1-{(4-(trifluoromethyl}phenylJethyDacetamide. ESI-MS m/z [M+H]" 434.1.
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{0796] EXAMPLE 121: (5)-2-(3-cyclopropyi-1,7-dimethyl-4-oxo0-1,4-dihydro-5H-

pyrazolof3,4-dipyridazin-5-y-N-(1-(4-methoxyphenyl)ethyl jacetamide

/O N
CH; O

N
CHy CHs

{6797] The title compound (20 mg, 70%}) was prepared like EXAMPLE 108, using 3-
cyclopropyl-1,7-dimethyl-1,5-dihydro-4H-pyrazolo{3,4-dlpyridazin-4-one and (8)-2-bromo-
N-(1-{(4-methoxyphenyljethyljacetamide. ESI-MS m/z [M+H]" 396.2.

{0798] EXAMPLE 122: (5)-2-(1-cyclopropvi-3-methyl-4-oxo-1,4~-dihydro-5H-
pyrazoto[3,4-dpyridazin-5-y1}-N-{ 1-{(p-tolyhethyDacetamide

H.C
TN

CHy O Nag A~y

{6799] The title compound (7.9 mg, 27%) was prepared like EXAMPLE 108, using 1-
cyclopropyl-3-methyl-1,5-dihydro-d H-pyrazolof 3,4-djpyridazin-4-one and (5}-2-bromo-N-
{(1-{p-tolyDethylacetamide. ESI-MS m/z [M+H]" 366 4.

{0800] EXAMPLE 123: {(5)-N-(1-{4-methoxyphenyijethyl)-2-(1,3,7-trimethyl-4-ox0-1,4-

dihydro-5H-pyrazolo[3,4-d|pyridazin-S-ylacetamide

{0801] The title compound (5.2 mg, 17%) was prepared like EXAMPLE 108, using 1,3,7-
trimethyi-1,5-dihvdro-44-pyrazolo[3,4-dlpyridazin-4-one and (5)-2-bromo-N-(1-(4-
methoxyphenylethylacetamide. ESI-MS my/z [M+H]" 3703,

{0802] EXAMPLE 124: (5)-2-(3-cyclopropvi-1-methyl-4-oxo-1,4-dihydro-5H-
pyrazolo| 3, 4-dipyridazin-5-yD-N-(1-(2-fluoro-4-methylphenyliethyljacetamide

RN
T T H
B
CHa O
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{0803] The title compound (5.0 mg, 17%) was prepared like EXAMPLE 108, using 3-
cyclopropyl-1-methyl-1 5-dihydro-4H-pyrazolo[3 4-dpyridazin-4-one and {S)-2-bromo-N-
(1-(2-flucro-4-methylphenylethyljacetamide. ESI-MS m/z [M+H]™ 384 4.

{0804] EXAMPLE 125: (5)-2-(3-cyclopropyl-1-methyl-4-oxo-1,4-dihydro-SH-
pyrazolo[3,4-dpyridazin-5-yi}-N-{ 1-(4-(trifluoromethoxy jphenyljethyl}acetamide

iﬁgﬁwfﬁﬁfg

CH, Ny g

\

CH,
{0805] The title compound (12 mg, 35%) was prepared like EXAMPLE 108, using 3-
cyclopropyl-1-methyl-1, 5-dihydro-4H-pyrazolo[3,4-dpyridazin-4-one and (§)-2-bromo-N-
(1-{4-(triflucromethoxy )phenyl ethyDacetamide. ESI-MS m/z [M+H]" 436 3.
{0806] EXAMPLE 126: (§)-N-(1-(2,6-difluorophenylethyl)-2-(1,3-dimethyl-4-oxo-1,4-
dibydro-5H-pyrazolo[3,4-d|pyridazin-S-yljacetamide

9 CH
N
s N
CH, O iji
CH,

{0807] To avial containing 1,3-dimethyl-1,5-dihydro-4H-pyrazolo[3,4-djpyridazin-4-one
(32.8 mg, 0.200 mmol) in DMF (1 mL) was added (5}-2-bromo-N-(1-(2,6-
difluorophenyllethylacetarmide (55.6 mg, 0.2 mmol) and K2COs5 (33.2 mg, 0.240 mmol). The
mixture was stirred for 3 hours at 60°C and then diluted in DMF (1 mL), filtered through
Millipore® Millex-LCR resin and purified by HPLC (Method B). The product-containing
fractions were combined, concentrated in vacuo and lyophilized to give the title compound as
an off-white solid (15 mg, 21%). '"H NMR (500 MHz, DMSO-ds) & ppm 1.47 (d, /=7.32 Hz,
3H), 246(s,3H),399(s,3H),463-468(m, 1 H,473-478(m, 1 Hj, 522 {quin,
J=T08Hz, 1 H),702-709{(m, 2 H), 730-738 (m, 1 H), 8.46 (s, 1 H), 8.67 (d, /=683 Hz,
I H); ESI-MS mv/z [M+H]" 362.2.
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{0808] EXAMPLE 127 (5)-2-(1-cyclopropvl-3-methyl-4-oxo-1,4~-dihydro-5H-

pyrazolo|3,4-dlpyridazin-5-y1)-N-{1-(2-tluoro-4-methoxyphenyliethyhacetamide

CHy O

{8809] A 4 mL vial equipped with a stir bar was charged with K2COs (29 mg, 0.21 mmol)
and {§)-2-bromo-N-{1-(2-flucro-4-methoxyphenyljethylacetamide (37 mg, 0.13 mmol). A
solution of 1-cyclopropyl-3-methyl-1,5-dihydro-4H-pyrazolo[3 4-dlpyridazin-4-one (20 mg,
0.11 mmol) in DMF (0.5 mL} was added and the vial was capped. The reaction mixture was
stitred at 60°C for 18 hours and then filtered through a 0.45 ym {rit and purified by HPLC
(Method A) to give the title compound (4.2 mg, 10%). ESI-MS m/z [M+H]" 400 1.
{0819] EXAMPLE 128: (5)-2-(1-cyclopropyl-3-methyl-4-oxo-1,4-dihydro-SH-
pyrazolof3,4-d|pyridazin-5-v1)-N-(1-(2,4-difluorophenylethyljacetamide

= F

DU Y.

=~ ;
\[/\?f‘ | “N
CH3 O N\ \N;

{0811] The title compound (10 mg, 25%) was prepared like EXAMPLE 127, using 1-
cyclopropyl-3-methyl-1,5-dihydro-d H-pyrazolof 3,4-djpyridazin-4-one and (5}-2-bromo-N-
(1-(2,4-difluorophenyDethyDacetamide. 'H NMR (500 MHz, CDCl3) & ppro 1.19-1.26 (m, 4
H), 147(d, /=683 Hz, 3H), 262 (5,3 H),356-3.62{(m, 1 H), 487 (s, 2H), 5.19-527 (m,
FH), 663-670(m, 1 H),673-683 (m, 2H), 7.20-728 (m, 1 H), 8.25 (s, 1 H); ESI-MS
m/z [M+H] 388.2.

{0812] EXAMPLE 129: (5)-2-(1-cyclopropyl-3-methyl-4-oxo-1,4-dihydro-SH-

pyrazolo[3,4-dpyridazin-5-yi}-N-(1-(G-fluoro-4-methoxyphenyllethylacetamide
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{0813] The title compound (4.0 mg, 10%) was prepared like EXAMPLE 127, using 1-
cyclopropyl-3-methyl-1 5-dihydro-4H-pyrazolo[3 4-dpyridazin-4-one and {S)-2-bromo-N-
(1-(3-flucro-4-methoxyphenyl jethyDacetamide. BST-MS m/z [M+H]T 4002,

{0814] EXAMPLE 130: (5)-2-(1-cyclopropyl-3-methyl-4-oxo-1,4-dihydro-SH-
pyrazolo[3,4-dpyridazin-5-yi}-N-{ 1-(3-tfluoro-4-methylphenylethylacetamide

Hfg 71/\25 /EHS

CH, O

{0815] The title compound (15 mg, 38%}) was prepared like EXAMPLE 127, using 1-
cyclopropyl-3-methyl-1,5-dihydro-4H-pyrazolof3,4-dpyndazin-4-one and (S}-2-bromo-N-
(1-(3-fluoro-4-methylphenyljethylacetamide. "H NMR (500 MHz, CDCl3) § ppm 1.17 - 1.26
(m, 4 FD), 1.44 (d, /=732 Hz, 3 H), 2.22 (s, 3 H), 2.62 (5, 3 H), 3.56 - 3.61 (m, 1 H), 4.86 (d,
J=5.86 Hz, 2 H), 5.04 - 5.11 (m, 1 H), 6.49 (d, /=732 Hz, 1 H), 6.90 (d, J=10.74 Hz, 1 H),
6.96 (d, J=1.95 Hz, 1 H), 7.09 (s, 1 H), .24 (s, 1 H), ESI-MS m/z [M+H]" 384.1.

{8816] EXAMPLE 131: (8)-N-(1-(2-chloro-4-flucrophenyl jethyl)-2-(1-cyclopropyi-3-
methyl-4-oxo-1 4-dihydro-SH-pyrazolo{3,4-dlpyrnidazin-5-ylacetamide

F cl
X O cH,

| H 3

S N ,

\/\:[f W/\i‘f IIRY
CHS O N\ -N’

{0817] The title compound (19 mg, 44%) was prepared like EXAMPLE 127, using 1-
cyclopropyl-3-methyl-1,5-dihydro-4H-pyrazolof3.4-dpyndazin-4-one and (S)-2-bromo-N-
(1-(2-chloro-4-flucrophenyllethyDacetamide. ESI-MS m/z [M+H] 404.1.

{0818] EXAMPLE 132: (5)-2-(1-cyclopropyl-3-methyl-4-oxo-1,4-dihydro-SH-

pyrazolo[3,4-dpyridazin-5-yi}-N-(1-(4-fluoro-3-methoxyphenyllethylacetamide

F .
3\0 \ﬂ/\i}g i
O

[
W
W
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{0819] The title compound (11 mg, 27%) was prepared like EXAMPLE 127, using 1-
cyclopropyl-3-methyl-1 5-dihydro-4H-pyrazolo[3 4-dpyridazin-4-one and {S)-2-bromo-N-
(1-(4-flucro-3-methoxyphenyljethyDacetamide. BST-MS m/z [M+H] 400.1.

{0820] EXAMPLE 133: (5)-2-(1-cyclopropyl-3-methyl-4-oxo-1,4-dihydro-SH-
pyrazolo[3,4-dpyridazin-5-yi}-N-{1-(2, 4, o-tritluorophenylethyl jacetamide

O CH,
N
roo N
N\ i\,

{0821] The title compound (9.0 mg, 21%) was prepared like EXAMPLE 127, using 1-
cyclopropyl-3-methyl-1,5-dihydro-4H-pyrazolof3,4-dpyndazin-4-one and (S}-2-bromo-N-
(1-(2,4,6-trifluorophenyl jethyDacetamide. ESI-MS m/z [M+H]™ 406.1.

{0822] EXAMPLE 134: (5)-2-(1-cyclopropyl-3-methyl-4-oxo-1,4-dihydro-SH-
pyrazolof3,4-djpyridazin-5-yvD)-N-(1-(4-fluoro-3-methylphenyljethvijacetamide

Feo
HsC \ﬂ/\i\s‘j | N
CHy O Neg iy

{0823] The title compound (14 mg, 35%) was prepared like EXAMPLE 127, using 1-
cyclopropyl-3-methyl-1,5-dihydro-d H-pyrazolof 3,4-djpyridazin-4-one and (5}-2-bromo-N-
{1-(4-fluoro-3-methylphenyDethylacetamide. ESI-MS m/z [M+H] 384.2.
10824] EXAMPLE 135: (5)-2-(1-cyclopropyl-3-methyl-4-oxo-1,4-dihydro-5H-
pyrazolof3,4-dipyridazin-5-yD)-N-(1-(3,5~difluorophenybethylyacetamide

.

{0825] The title compound (22 mg, 54%) was prepared like EXAMPLE 127, using 1-
cyclopropyl-3-methyl-1,5-dihydro-4H-pyrazolof3.4-dpyndazin-4-one and (S)-2-bromo-N-
(1-(3,5-difluorophenyl)ethylyacetamide. ESI-MS m/z [M+H]" 388 1.
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{0826] EXAMPLE 136: (5)-N-{1-(2-chloro-6-fluorophenyliethyl}-2-( 1-cyclopropyi-3-

methyl-4-oxo-1,4-dihydro-5H-pyrazolo]3,4-djpyridazin-5-yhacetamide

QD CcHy
N
v \N
N oy N,

{8827] The title compound (15 mg, 35%) was prepared like EXAMPLE 127, using 1-
cyclopropyl-3-methyl-1,5-dihydro-4 H-pyrazolof 3,4-dlpyridazin-4-one and {$)-2-bromo-N-
{1-{2-chloro-6-fluorophenyllethylacetamide. ESI-MS m/z [M+H]" 4041,

{0828] EXAMPLE 137 {§)-2-(1,7-dimethyl-4-oxo-1 4-dihydro-SH-imidazo[4,5-
dlpyridazin-5-y1)-N-(1-(5-(trifluoromethylpyridin-2-ylethyl jacetamide

FF
RoVINS
= N
N TN
[N

CHy O Ny
CHs CH;

{8829] A solution of (5)-2-bromo-N-(1-{5-(trifluoromethyljpyridin-2-yl)ethyljacetamide
(20 mg, 0.064 ramol) and sodium hydride (7.67 mg, 0.192 mmol) iv DMF (total volume: 0.5
mb ) was stirred at 0°C for 1 hour. Next, 1,7-dimethyl-1,5-dihydro-4H-imidazo[4,5-
dlpyridazin-4-one (10.55 mg, 0.064 mmwol) was added. The mixture was stirred at RT for 30
minutes and then diluted in DMFE, filtered through a hydrophilic PTFE 0.45 pm filter
(Millipore® Millex-LCR) and purnified by HPLC (Method A). The product-containing
fraction was concentrated under reduced pressure to give the title compound as a solid (16.2
mg, 64%). 'H NMR (500 MHz, CDCl3) 8 ppm 1.52 - 1.63 (m, 3 H), 2.68 (5, 3 H), 4.09 (s, 3
H),497(,2H),522-535(m, 1 H), 778 (d, /=830 Hz, 1 H), 821 (dd, /=830, 1.95 Hz, 1
H), 8.25-832 (m, 2 H), 8.92 (s, | H); ESI-MS m/z [M+H] 3951
{0839] EXAMPLE 138: (5)-2-(3-methyl-4-ox0-3 4-dihydro-SH-imidazof[4,5-dIpyridazin-5-

0 o,
h >
N ~N
Tw/\&i\;,[w;

{0831] To awvial containing 3-methyl-3,5-dihydro-4H-imidazol4, 5-d{pyridazin-4-one (30.0

v)-N-(1-(p-tolyljethyvlacetamide
HaCol

mg, 0.200 mmol) tn DMF (1 mL} were added (S)-2-bromo-N-(1-(p-tolyljethyDacetamide
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{51.2 mg, 0.2 mmol} and K:CG; (33.2 mg, 0.240 mmol}. The mixture was stirred at RT
overnight and then at 60°C for 3 hours. The solution was subsequently diluted in DMF (1
ml.), filtered through Millipore® Millex-LCR resin and purified by HPLC (Method B}). The
product-containing fractions were combined, concentrated 7 vacuo and lyophilized to give
the title compound as an off-white solid (30.4 mg, 46.7%). 'H NMR (500 MHz, DMSO-ds) §
ppm 1.33 - 1.37 (m, 3 H), 2.26 - 2.28 (m, 3 H), 4.02 - 4.04 (m, 3 H), 4.74 - 4.81 (m, 2 H),
4.83-493 (m, 1 H), 7.11 - 7.16 (m, 2 H), 7.19 - 7.24 (m, 2 H), 8.34 (5, 1 H), 8.37 (s, 1 H),
8.51-8.57 (m, 1 Hy, ESI-MS m/z [M+H] 326.3.

{0832] EXAMPLE 139: (5)-2-(3-methyl-4-ox0-3 4-dihydro-SH-imidazof[4,5-dIpyridazin-5-

y-N-{1-(4-(triftucromethylphenyllethyDacetamide

Cry & My
{0833] To avial containing 3-methyl-3,5~-dihydro-4H-imidazol4,5-dpyridazin-4-one (30.0
mg, 0.200 mmol) in DMF (1 mL} were added (S}-2-bromo-N-(1-(4-
(trifluoromethyphenyhethyDacetamide (62.0 mg, 0.2 mmol) and KaCOs (33.2 mg, 0.240
mmol}. The mixture was stirred at RT overnight and then at 60°C for 3 hours. The solution
was subsequently diluted in DMF (1 mL), filtered through Millipore® Millex-LCR resin and
purified by HPLC (Method B). The product-containing fractions were combined,
concentrated 7 vacuo and lyophilized to give the title compound as an oft-white solid (38
mg, 50%). 'H NMR (500 MHz, DMSO-ds) 6 ppm 1.38 - 142 (m, 3 H), 402 - 4.04 (m, 3 H)
478-485(m,2H),493-503(m, 1 H),753-758(m, 2H), 7.68-773(m, 2H), 834 -
8.35(m, 1 H), 8.38-839(m, I H), 8.69-8.76(m, 1 H);, ESI-MS m/z [M+H]" 380.2.
{8834] EXAMPLE 140: (5)-2-(1-methyl-4-oxo-1 4-dihydro-5H-imidazo[4,5-dpyridazin-5-
y-N-(1-(p-tolylethyDacetamide

HaC

k)

)

CHa
{0835] Toavial containing 1-methyl-1,5-dihydro-4H-imidazo{4,5-d|pyridazin-4-one (30.0
mg, 0.200 mmol} in DMF (I mL) were added (8)-2-bromo-N-(1-(p-tolylethylacetamide

(51.2 mg, 0.2 mmol) and K2C03 (33.2 mg, 0.240 mmol). The mixture was stirred at 60°C for
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3 hours and then diluted in DMF (1 ml), filtered through Millipore® Millex-LCR resin and
purified by HPLC (Method B). The product-containing fractions were combined,
concentrated i vacuo and lyophilized to give the title compound as an off-white solid (6.4
mg. 9.8%). 'H NMR (500 MHz, DMSO-ds) § ppm 1.34 - 1.36 (m, 3 H), 2.27 - 2.28 (m, 3 H),
3.90-3.90 (m, 3 H), 4.78 - 4.80 (m, 2 H), 486 - 4.90 (m, 1 F), 7.12 - 7.14 (m, 2 F), 7.21 (d,
J=8.05 Hz, 2 H), 8.25 - 8.28 (m, 1 H), 8.48 - 8.49 (m, 1 H), 8.50 - 8.53 (m, 1 H); ESI-MS
m/z [M+H]" 326.2.

{8836] EXAMPLE 141: (5)-2-(1-methyl-4-oxo-1 4-dihydro-5H-imidazo[4,5-dpyridazin-5-
yU-N-(1-(4-(tritftuoromethylphenylethyDacetaride

18837} To a vial containing t-methyl-1 5-dihydro-4H-imidazol4,5-dpyridazin-4-one (30.0
mg, 0.200 mmol) in DMF (1 mL) were added (8)-2-bromo-N-(1-(4-
{trifluoromethyliphenyiiethyDacetamide {62.0 mg, 0.2 mmol} and K2COs3 (33.2 mg, 0.240
mmol). The mixture was stirred at 60°C for 3 hours and then diluted in DMF (1 mL), filtered
through Millipore® Millex~-LCR resin and purified by HPLC (Method B). The product-
containing fractions were combined, concentrated /# vacuo and lyophilized to give the title
compound as an off-white solid (8.7 mg, 11%). "H NMR (500 MHz, DMSO-ds) & ppm 1.40
{d, /=708 Hz,3H),390-390(m,3H),482-484(m, 2H),496-501(m, 1 H), 755~
757 (m, 2H), 768 -770(m, 2H}, 826-828(m, 1 H),848-850(m, 1 H), 8.69-872 (m,
I H), BSI-MS m/z [M+H]" 380.2.

{0838] EXAMPLE 142: (5)-2-(3-cyclopropyl-1-methyl-7-oxo-1,7-dihydro-6H-
pyrazolo[3,4-dpyridazin-6-yi}-N-(1-(4-(trifluoromethyl)phenylethyljacetamide

9 CH,
i
NG

CHy O &%

{083%9] Toasolution of 3-cyclopropyl-1-methyl-1,6-dihydro-7H-pyrazolof3,4-dpyridazin-
7-one (35 mg, 0.184 mmol) in anhydrous DMF (1 mL) were added (8)-2-bromo-N-{1-(4-

(triftuoromethylphenylethyDacetamide (57.1 mg, 0.184 mmol) and KoCOs (76 mg, 0.552
159



WO 2021/055326 PCT/US2020/050823

mimol}. The reaction mixture was stirred at 45°C for 18 hours and then purified by HPLC
(Method B) to give the title compound as an off-white solid (6 mg, §%). 'H NMR (400 MHz,
CDCL) o ppm 096 -1.12(m, 4 H), 1.50(d, /=703 Hz, 3 H),2.05-213 (m, 1 H),428(s, 3
H), 488, 2H),513-524(m, 1 H),626-642(m, | H), 741 (d, J=8.28 Hz, 2 H), 7.57 (d,
J=828 Hz, 2 H), 8.16 (s, 1 H); ESI-MS m/z [M+H]" 420.1.

{0840] EXAMPLE 143: {(5)-2-(3-cyclopropyl-1-methyl-7-oxo-1,7-dihydro-6H-
pyrazolof3,4-dlpyridazin-6-y)-N-(1-{(4-(trifluoromethoxy)phenyllethyhacetamide

AU

N

H3 O Nﬂ

{8841] The title compound was prepared like EXAMPLE 142, using 1-cyclopropyl-3-
methyl-1,5-dihydro-4/-pyrazolo[3,4-dlpyridazin-4-one and (§)-2-bromo-N-(1-(4-
{trifluoromethoxy)phenyljethyljacetamide, and was obtained as a white solid (30 mg, 37%).
1 NMR (400 MHz, CDCls) & ppro 0.99 (br d, /=3.01 Hz, 4 H), 146 (d, /=6.78 Hz, 3 H),
201-212(m, 1 H), 424 (s, 3H), 483 (5, 2H}, 507-516{(m, 1 H}, 671 -06.78 (m, 1 H),
709-717{m,2H), 731(d, /=R 28 Hz, 2 H), 8.13 {5, 1 H); ESI-MS m/z [M+H] 436.1.
{0842] EXAMPLE 144: (5)-2-(1-cyclopropvl-3-methyl-4-oxo-1,4-dihydro-SH-pyrrolo] 2,3-

dlpynidazin-S-y-N-(1-(4-(trifluoromethylyphenvhethyDacetamide

{0843] A mixture of 1-cyclopropyl-3-methyl-1,5-dihvdro-4H-pyrrolof2,3-dpyridazin-4-
one (21 mg, 0.111 mmol), (§)-2-bromo-N-(1-(4-(trifluoromethyl)phenylJethylacetamide
(68.8 mg, 0.222 mmol} and K2CO: (46.0 mg, 0.333 mmol) in DMF (555 pl) was stirred for 5
hours at RT. The reaction mixture was then diluted with methanol and puritied by HPLC
(Method B) to give the title compound as a white solid (27 mg, 58%). '"H NMR (400 MHz,
CDCLYSppm 100-1060m, 2H)L 111 -117{(m, 2H), 144 - 1.51 (m, 3 H), 245 {d, /~1.00
Hz, 3H), 331-343(m, 1 H),4.77-499(m, 2H), S.08-525(m, 1 H),675-686(m, 1
H),688(d, /~=100Hz 1 H), 740(s, 2 H), 7.53(d, /=816 Hz, 2 H), 821 {5, 1 H); ESI-MS
m/z [M+H] 4193,
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{0844] EXAMPLE 145: (5)-2-(1-cyclopropvl-3-methyl-4-oxo-1,4-dihydro-SH-pyrrolo] 2,3-

dlpyndazin-5-y)-N-(1-(4-methoxyphenylethylacetamide

O A
j'l/\i‘;‘i T
CHy O Ny =y

{8845] The title compound was prepared like EXAMPLE 144, using 1-cyclopropyl-3-
methyl-1,5-dihydro-4H-pyrrolof2,3-dlpyridazin-4-one and ($)-2-bromo-N-(1-(4-
methoxyphenyl)ethyllacetamide, and was obtained as a white solid (12.4 mg, 51%). 'H NMR
(400 MHz, DMSO-ds) 6 ppm 0.90 - 1.09(m, 4 H), 1.35(d, /=690 Hz, 3 H), 2.29(d, /=088
Hz, 3H), 3.09-315(m, 1 H), 3.44-3.60(m, 1 H),3.73(s,3H),4.61-473(m, 2H),479-
493(m, 1 H), 680-693(m, 2H), 704-715(m, 1 H), 720-730(m, 2 H), 8.18 - 832 (m,
1 H); ESI-MS m/z [M+H] 381.0.

{0846] EXAMPLE 146: (S)-2-(1-cyclopropyl-3-methyl-4-oxo-1,4-dihydro-5H-pyrrolo{2,3-
dlpyridazin-S-y1)-N-(1-phenylethylacetamide

oS O cH,

1 H
CHy O Ny ey

{0847] The title compound was prepared like EXAMPLE 144, using 1-cyclopropyl-3-
methyl-1,5-dihydro-4H-pyrrolof2,3-djpyridazin-4-one and ($)-2-bromo-N-(1-
phenylethylacetamide, and was obtained as a white solid (11.3 mg, 34%). 'H NMR (400
MHz, DMSO-de) 6 ppm 096 - 1.01 (m, 2H), 1.02-1.09 (m, 2 H), 1.35-1.42(m, 3 H),2.29
231 (m, 3H),352-362(m, 1 H),468-479(m, 2H),490-500(m, 1 H),7.13-7.17
{(m, VH), 722-728(m, 1 H), 735(s,4H), 828 (5,1 H), 844 -851 (m, 1 H}; ESI-MS m/z
[M+HT 3512,

{0848] EXAMPLE 147 (§)-2-(1-cyclopropyl-3-methyl-4-ox0-1,4-dihydro-5H-pyrrolo]2,3-
dlpyridazin-5-y1}-N-(1-{p-tolyDethylacetamide

HiC
L VY

CHy O Ny A~y

N
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{0849] The title compound was prepared like EXAMPLE 144, using 1-cyclopropyl-3-
methyl-1,5-dihyvdro-4H-pyrrolof2,3-dlpyridazin-4-one and (§)-2-bromo-N-(1-(p-
tolylethylyacetamide, and was obtained as a white solid (17.3 mg, 50%). 'H NMR (400
MHz, DMSO-ds) & ppm 0.93 - 1.10 (m, 4 H), 1.35 (d, J=6.90 Hz, 3 H), 2.23 - 2.35 (m, 6 H),
348-361 (m, 1 H), 464 -4.75 (m, 2 H), 4.83 - 4.96 (m, 1 H), 7.13 (s, 3 H), 7.20 (s, 2 H),
8.26 (s, 1 H), 8.35 - 8.43 (m, 1 H); ESI-MS m/z [M+H]" 365.2.

{0850] EXAMPLE 148 {(8)-2-(3-cyclopropyl-1-methyl-7-ox0-1,7-dihydro-6H-

pyrazolo[3,4-dpyridazin-6-y!1}-N-(1-(3-flucrophenyljethyl Jacetamide

{0851] To a solution of 3-cyclopropyl-1-methyl-1, 6-dihvdro-7H-pyrazolof3 4-dpyridazin-
7-one (20 mg, 0.105 mmol} in anhydrous DMF (1 mL) were added (5)-2-bromo-N-(1-(3-
fluorophenyl)ethylacetamide (30.1 mg, 0.116 mmol) and KoCO3 (43.6 mg, 0.315 mmol).
The reaction mixture was stirred at RT for 18 hours and then purified by HPLC (Method B)
to give the title compound as a white solid (11 mg, 28%). "H NMR (400 MHz, CDs0D) §
ppm 0.73-082(m, 2H), 083 -093 (m, 2H), 1.25-132(m, 3 H), 1.85-197(m, 1 H),
404(s,3H),467(d, /=176 Hz, 2H), 481 -492(m, 1 H),667-676{(m, 1 H), 682 - 686
(m, 1 H), 688 -094(m, | H), 7.04-7.14 (m, 1 H), 7.97 (s, 1 H); ESI-MS m/z [M+H]"
3703

{0852] EXAMPLE 149 (8)-2-(3-cyclopropyl-1-methyl-7-oxo-1,7-dihydro-6/4-
pyrazolo[3,4-dipyridazin-6-yh)-N-(1-{p-tolylethyl)acetamide

HsC
N
OCHy O Na s

{0853] The title compound was prepared like EXAMPLE 148, using 3-cyclopropyl-1-
methyl-1,6-dihydro-7H-pyrazolo[3,4-dlpyridazin-7-one and (§)-2-bromo-N-(1-{p-
tolyl}ethyljacetamide, and was obtained as a white solid {14 mg, 36%). 'H NMR (400 MHz,
CDs0D) & ppm 0.94 - 0.99 (m, 2 F), 1.03 - 1.09 (m, 2 H), 1.45 (d, J=7.03 Hz, 3 H), 2.12 (1,
J=8.34,5.08 Hz, 1 H), 2.29 (s, 3 H), 4.21 (s, 3 H), 4.78 - 4.91 (m, 2 H), 5.01 (q, /=7.03 Hz, 1
H), 7.07-7.12 (m, 2H), 7.16 - 7.23 (m, 2 H), 8.18 (5, 1 H); ESI-MS m/z [M+H]" 366.3.
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{0854] EXAMPLE 150 (5)-N-(1-(Z-chloro-6-tluorophenvl)ethyl}-2-(3-cyclopropyi-1-

methyl-7-ox0-1,7-dihydro-6H-pyrazolo]3,4-djpyridazin-6-ylacetamide

{8855] The title compound was prepared like EXAMPLE 148, using 3-cyclopropyl-1-
methyl-1,6-dihydro-7TH-pyrazolo]3,4-dipyridazin-7-one and (S)—Zmbromo—f\fn(l~(2mchior0m6n
fluorophenyhethylacetamide, and was obtained as a white solid (21 mg, 50%). 'H NMR
(400 MHz, DMSO-ds) 6 ppm 0.82 - 0.88 (m, 2 H), 0.95 - 1.00 (m, 2 H), 140 (d, /=7.03 Hz,
3H), 2.13-221(m, 1 H), 407 (5,3 H), 459-466(m, 1 H), 471 -477(m, 1 H}, 531 (4,
J=678Hz, 1 H), 706 -7.15(m, 1 H), 7.17-7.29(m, 2 H), 826 (s, 1 H}, 8.65(d, /=7.03 Hz,
1 H), ESI-MS m/z [M+H] 404 3.

{0856] EXAMPLE 151: {(8)-2-(3-cyclopropyl-1-methyl-7-oxo-1,7-dihydro-6H-
pyrazolof3,4-dlpyridazin-6-y1)-N-(1-(3-fluoro-4-methylphenylethylacetamide

HsC
b UBN Ue
V\N )
ms

LN

{8857] The title compound was prepared like EXAMPLE 148, using 3-cyclopropyl-1-
methyl-1,6-dihydro-7H-pyrazolo|3 4-dlpyridazin-7-one and (8)-2-bromo-N-(1-(3-fluoro-4-
methylphenyljethyl)acetamide, and was obtained as a white solid (10 mg, 15%). 'H NMR
(400 MHz, CDCBY 6 ppm 097 - 113 (m, 4 H), 1 47 (d, /=678 Hz, 3 H), 2.06- 2.13 (m, 1
H),224{d,J=176Hz, 3 H),429(s,3H),480-493 (m, 2 H), 511 (dt, /=14.49, 718 Hz,
FTH)Y, 6.12-621(m, 1 H), 6.90-7.00(m, 2H), 7.12 (t, /=778 Hz, 1 H), 8.16 (s, 1 H); ESI-
MS m/z [M+H] 384.2.
{0858] EXAMPLE 152: {(8)-2-(3-cyclopropyl-1-methyl-7-oxo-1,7-dihydro-6/4-
pyrazolof3,4-dlpyridazin-6-y1)-N-(1-(2-fluoro-4-methylphenylethylacetamide

H;C
0 H Q CHa
N 4
N | N‘N
CHs O Na s
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{0859] The title compound was prepared like EXAMPLE 148, using 3-cyclopropyl-1-
methyl-1,6-dihydro-7H-pyrazolo[3 4-dlpynidazin-7-one and (5)-2-bromo-N-(1-(2-fluoro-4-
methylphenyDethylacetamide, and was obtained as a white solid (21 mg, 32%). 'H NMR
{400 MHz, CDCl3) 6 ppm 0.99 - 1.12 (m, 4 H), 1.46 - 1.51 (m, 3 H), 2.13 (brs, 1 H), 2.32 (s,
3H), 4.28 (s, 3 H), 481 -4.89 (m, 2 H), 521 - 5.28 (m, 1 H), 6.40 (td, /=5.40, 2.01 Hz, 1 H),
6.81-6.91 (m, 2 H), 7.13 (t,.J=7.91 Hz, 1 H), 8.15 (s, 1 H); ESI-MS m/z [M+H]" 384.2.
{0860] EXAMPLE 153 {(8)-2-(1-methyl-7-ox0-1,7-dihydro-6H-pyrrolo] 2, 3-dlpyridazin-6-
yi-N-(1-phenylethyllacetamide

“ 1w O cHy
N N

S
ot
CHy O Nyt

{0861] The title compound was prepared like EXAMPLE 148, using 1-methyi-1,6-dihydro-
TH-pyrrolo[2,3-dlpyridazin-7-one and (S)-2-bromo-N-(1-phenylethyl)acetamide, and was
obtained as a white solid (36 mg, 79%). '"H NMR (400 MHz, CDCl3) & ppm 1.46 {(d, J=6.78
Hz, 3 H), 4.15 (s, 3 H), 4.89 (d, /=2.01 Hz, 2 H), 5.15 (quin, J=7.15 Hz, 1 H), 6.40 (d,
J=301Hz, 1 H),655(brd, /=728Hz 1 H), 7.06{(d, /=276 Hz, 1 H), 7.17-7.23 (m, 1 H},
726 -7.34 (m, 4 H), 8.10 (5, 1 H), ESI-MS m/z [M+HJ" 311.2.

{0862] EXAMPLE 154: (5)-N-(1-(3-fluorophenyljethy!}-2-(1,3 4-trimethyl-7-0x0-1,7-

dihydro-6H-pyrazolo]3,4-dlpyridazin-6-ylacetamide

=
1w
= . \I/\
CH, O i

{8863] The title compound was prepared like EXAMPLE 148, using 1,3, 4-trimethyl-1,6~
dihydro-7H-pyrazolo[3,4-d|pyridazin-7-one and (S)-2-bromo-N-{1-(3-
fluorophenyllethyacetamide, and was obtained as a white solid (5 mg, 4%). 'TH NMR (400
MHz, CDCI3) dppm 145(d, /=703 Hz, 3 H), 253 (d, /=11.29Hz, 6 H), 428 (s, 3 H}, 472
-489(m, 2H),506-517(m, 1 H), 630 (brd, /=778 Hz, 1 H), 6.85-6.98 (m, 2 H), 7.04
(dd, J=7.78, 075 Hz, 1 H), 7.24 (s, 1 H); ESI-MS m/z [M+H]" 358 3.
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{0864] EXAMPLE 155: (5)-2-(1~-cyclobutyl-3-methyl-4-ox0-1,4-dihydro-5H7-pyrazolo] 3,4~

dlpynidazin-S-y-N-(1-(4-(triftuoromethylyphenvhethyDacetamide

{8865] A slurry of 1-cyclobutyl-5-(hydroxymethyl}-3-methyl-1,5-dihydro-4/-
pyrazolof3,4-djpyridazin-4-one (23.12 mg, 0.099 mmol) and K2CO5 (26.7 mg, 0.193 mmol)
in DMF (0.8 mL} was stirred at 20°C for 2 hours. Next, (8)-2-bromo-N-(1-(4-
{(trifluoromethylyphenyliethyDacetamide (30 mg, 0.097 mmol) was added and the mixture
stitred at 20°C for 18 hours. The muxture was then diluted with methanol (0.1 mL)}, filtered
through a syringe filter, rinsed with DMF (0.2 mL) and methanol (0.2 mL) and purified by
preparative HPLC (Method B) to give the title compound as a white solid (14 mg, 33%). 'H
NMR (400 MHz, DMSO-ds) S ppm 1.39(d, /=703 Hz, 3 H), 1.74 - 1.94 (m, 2H), 238 -
247 (m, 2H), 252 (s, 3H),2.54-265(m, 2 H), 468 - 4.83 (m, 2 H), 498 (quin, /=7 18 Hz,
1 H), 5.23 (quin, /=822 Hz, 1 H), 7.55(d, J=8.16 Hz, 2 H), 7.69 (d, /J=8.16 Hz, 2 H), 8.50
(s, 1 H), 8.63(d, /=753 Hz, 1 H), ESI-MS m/z [M+H]|" 434 4.

{0866] EXAMPLE 156: {(53-2-(1-(bicycio[1.1 1]pentan-1-yi)-3-methyl-4-oxo-1,4-dihydro-
SH-pyrazolo[3 4-dlpyridazin-5-y}-N-( 1 -{(4-(triflucromethyphenyhethylacetamide

9 CHy

NV\N’

&

18867] The title compound was prepared like EXAMPLE 155 using 1-

{(bicyclo[1.1.1]pentan-1-y1}-5-(hydroxymethyl)-3-methyi-1,5-dihydro-4H-pyrazolo[3,4-
dpyridazin-4-one and (S}-2-bromo-N-(1-(4-(trifluoromethy! jpheny!jethyvlacetamide, and
was obtained as a white solid (27 mg, 72%). 'H NMR (400 MHz, DMS0-ds) & ppm 1.40 (4,
J=T15Hz 3 H), 242 (s, 6 H), 249 (brs, 3 H), 2.71 (s, 1 H), 470 - 4.84 (m, 2 H), 499
{quin, J/=7.09 Hz, 1 H), 7.55(d, /=8.41 Hz, 2 H), 7.69(d, /=816 Hz, 2 H), 849 (5, 1 H),
865 (d, /=765 Hz, 1 H); ESI-MS m/z [M+H] 4463,
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{0868] EXAMPLE 157 (8)-2-(1{fert-butyl)-3~-methyl-4-oxo-1,4-dihydro-SH-
pyrazolo|3,4-dipyridazin-3-yD-N-(1-(4-(triflucromethyljphenylethyDacetamide

{8869] The title compound was prepared like EXAMPLE 155 using 1-{fert-butyl)-3-
methyl-1,5-dihydro-4/-pyrazolo[3,4-dlpyridazin-4-one and (§)-2-bromo-N-(1-(4-
{trifluoromethyljphenylethyljacetamide, and was obtained as a white solid (21 mg, 60%). 'H
NMR (400 MHz, DMSO) 6 ppm 140 {d, /=715 Hz, 3 H), 1.67 (s, 9H), 2.49 (s, 3 H), 4.68 -
484 {m, 2 H), 498 {quin, J=7.03 Hz, 1 H}, 755 (d, /=816 Hz, 2 H}, 7.69 (d, /=B.16 Hz, 2
H), 8.64 (s, 1 H), 8.68 (d, J=7 65 Hz, | H); ESI-MS m/z [M+H] 436.3.
{0878] EXAMPLE 158: (5)-2-(3-cyclopropvi-1-methyl-7-oxo-1,7-dihydro-6H-pyrrolo] 2,3~
dlpyridazin-6-y1)-N-(1-(p-tolyliethyDacetamide

My

{6871] A mixture of 3-cyclopropyl-1-methyl-1,6-dihydro-7H-pyrrolof2,3-dJpyridazin-7-
one {15 mg, 0.079 mmol}, (5)-2-bromo-N-(1-{p-tolyDethyijacetamide (40.6 mg, 0.159 mmol)
and KoCO5 (21.91 mg, 0.159 mmol) in DMF (396 pl) was stirred for S hours at RT. The
reaction mixture was then diluted with methanol and purified by HPLC (Method B} to give
the title compound as a solid (3.6 mg, 30%). 'H NMR (400 MHz, CD:0D) é ppm 0.54 - 0.69
{m,2H), 086-1.01(m,2H), 1.46(d, /=6.90Hz 3H), 1.82-1.97(m, | H), 2.30 (s, 3 H},
400-409{(m,3H),481-489(m,3H),496-507(m,1H),698-703(m, I H), 7.09 -
716 (m, 2H), 7.19 - 727 (m, 2 H), 823 (s, T H); ESI-MS m/z [M+H]" 365 3.
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{0872] EXAMPLE 159: (5)-2-(3-cyclopropvi-1-methyl-7-oxo-1,7-dihydro-6H-pyrrolo] 2,3~

dlpyndazin-6-y1)-N-(1-(4-(trifluoromethylyphenvhethyDacetamide

{0873] The title compound was prepared like 158, using 3-cyclopropyl-1-methyl-1,6-
dihydro~7TH-pyrrolo]2,3-dpyridazin-7-oue and (S)-2-bromo-N-(1-(4-
(triflucromethyl)phenyl)ethylacetamide, and was obtained as an il (18.7 mg, 56%). 'H
NMR (400 MHz, DMSO-ds} & ppm 0.51 - 0.66 (1, 2 H), 0.80-0.97 (m, 2 H), 1.40 (d,

J=T 03 Hz, 3H), 1.87-201(m, 1 H}, 399(s,3H),4063-483(m, 2H),493-509(m, 1
H), 715(s, 1 H), 757 (5,2 H), 7.68 (s, 2 H), 820 (5, 1 H), 8.57 - 8.65 (m, | H); ESI-MS m/z
[M+H] 4193,

{0874] EXAMPLE 160: (R)-2-(1-cyclopropyl-3-methyl-4-oxo-1, 4-dihydro-5H-
pyrazolo[3,4-dpyridazin-5-yi}-N-(1-(4-(trifluoromethyl)phenylethyl jacetamide

F
F
N g Y
EHy O Nty

{0875] Toa 100 mL round-bottom flask charged with 1-cyclopropyl-3-methyl-1,5-dihydro-
4H-pyrazolof3,4-dlpyridazin-4-one (1.8 g, 9.46 mmal), (R}-2-chloro-N-(1-{4-
{(trifluoromethyi jphenyljethylacetamide (2.51 g, 9.46 mmol) and DMA (20 mL) was added
KoC03 (1.962 g, 14.20 mmol}. The reaction mixture was stirred at RT for 18 hours and then
water {80 mL) was added. A precipitate was isolated by filtration, washed with water (20 mL
% 2} and dried under reduced pressure overnight at S0°C to give the title compound as an off-
white solid (3.74 g, 94%). 'H NMR (400 MHz, DMSO-ds) 5 ppm 1.12 (br d, .J=4.95 Hz, 4
), 1.39 (d, /=6.97 Hz, 3 H), 2.46 (s, 3 H), 3.80 - 3.94 (m, 1 H), 4.06 - 4.13 (m, 1 H), 477 (4,
J=3.12 Hz, 2 H), 4.91 - 5.11 (m, 1 H), 7.55 (d, J=7.98 Hz, 2 H), 7.69 (d, /=7.98 Hz, 2 H),
8.50 (s, 1 H), 8.62-8.80 (m, 1 H); ESI-MS m/z [M+H] 420.2.
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{0876] EXAMPLE 161: (5)-N-(1-{(4-chloropbenyhethyl}-2-(1-methyi-7-oxo-1,7-dihydro-

o -pyrrolo{2,3-dpyridazin-6-yhacetamide

O CH,

| i
CHy O Na ot

{88771 A 4 mL vial equipped with a stir bar was charged with K2COs (48 mg, 0.35 mmol)

and {8)-2-bromo-N-(1-(4-chlorophenyhethyljacetamide (39 mg, 0.14 mmol). A solution of -
methyl-1,6-dihydro-7H-pyrrolof2,3-djpyridazin-7-one (25 mg, 0.17 mmol) in DMF (0.5 mL)
was added and the vial was capped. The reaction mixture was stirred at 45°C tor 18 hours and
then filtered through a 0.45 pm frit and purified by HPLC (Method A) to give the title
compound (28 mg, 59%). 'H NMR (400 MHz, CD;0D) 8 ppm 1.45 - 1.50 (m, 3 H), 4.11 -
416(m,3H), 483-492(m,2H),499-508(m, 1 H),646-651(m, 1 H), 729 - 736 {(m,
SH) 813-819(m, 1 H), 847 - 858 (m, 1 H); ESI-MS m/z [M+H] 345.1.

{6878] EXAMPLE 162: (8)-2-(1-methvi-7-oxo-1,7-dibydro-6H-pysrolof2,3-d]pyridazin-6-
y-N-(1-{p-tolylethyacetamide

HsC.
0 O oH,

I3
TV
CH, O Na s

{0879] The title compound (16 mg, 35%) was prepared like EXAMPLE 161, using 1-

methyl-1,6-dihyvdro-7H-pyrrolo{2,3-dlpyridazin-7-one and (§)-2-bromo-N-(1-(p-
tolyDethyljacetamide. ESI-MS m/z [M+H[" 3251

{0880] EXAMPLE 163: (5)-N-{(1-(4-methoxyphenylethyi}-2-(1-methyl-7-oxo-1,7-dihydro-
o -pyrrolo{2,3~-dlpyridazin-6-yDacetamide

e
HsC Hy

R gas)

{0881] The title compound (17 mg, 36%) was prepared like EXAMPLE 161, using 1-
methyl-1,6-dihydro-7H-pyrrolo{2,3-dlpyridazin-7-one and (5)-2-bromo-N-(1-(4-
methoxyphenyljethyljacetamide. ESI-MS m/z [M+H]" 341 1.
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488217 EXAMPLE 164: (5)-2-(1-methyl-7-ox0-1,7-dihydro-6H-pyrrolof 2, 3-d|pyridazin-6-
(3) y 3 % 3

v1-N-{1-(4-(trifluoromethylphenyhethyDacetanide

H
N

9 CHy
/u\/i\j
NTY

{8883] The title compound (25 mg, 48%) was prepared like EXAMPLE 161, using 1-

CH,

methyl-1,6-dihydro-7H-pyrrolof2,3-djpyridazin-7-one and (5)-2-bromo-N-(1-(4-
(trifluoromethyljphenyliethyDacetamide. 'H NMR (400 MHz, CD;0D) § ppm 1.48 - 1.54
(m, 3 H), 4.11 -4.16 (m, 3 H), 4.85 - 4.95 (m, 2 H), 5.06 - 5.16 (m, 1 H), 6.47 - 6.52 {m, 1
H), 728 - 733 (m, 1 H), 7.51 - 7.56 (m, 2 H), 7.59 - 7.64 (m, 2 H), 8.13 - 8.19 {m, 1 H}, 8.15
-8.17 (m, 1 H), 8.55 - 8.69 (m, | H); ESI-MS m/z [M+H]" 379.1.
{0884] EXAMPLE 165 (5)-N-(1-(2-fluoro-4-methylphenyhethvl}-2-( 1 -methyl-7-ox0-1,7-
dihydro-6H-pyrrolof2,3-dlpyridazin-6-ylacetamide

MO~

{8885] The title compound (35 mg, 73%) was prepared like EXAMPLE 161, using 1-
methyl-1,6-dihydro-7H-pyrrolof2,3-dlpyridazin-7-one and ($)-2-bromo-N-(1-(2-fluoro-4-
methylphenylethylacetamide. ESI-MS m/z [M+H] 343.1.

{0886] EXAMPLE 166: {§)-2-(1-isopropyl-4-oxo-1,4-dihydro-5H-pyrazolo[3 4-
dlpyridazin-5-y1-N-(1-(4-(methyl-ds)phenyllethylacetamide

D
D
= N E‘!\! l \N
CHy O Ny =y
s

{0887] A solution of (8)-2-bromo-N-(1-{(4-(methyl-d3)phenyDethylacetamide (20 mg,
0.077 mamol) in BMA (0.5 mL) was added to K2CO3 (21 mg, 0.15 mmol) and 1-isopropyi-
1,5-dihydro-4H-pyrazolof3,4-dlpyridazin-4-one (15 mg, 0.085 mmol) in a 4 mL vial
equipped with a stir bar. The vial was capped. The reaction mixture was stirred at 26°C for 18
hours and then filtered through a 0.45 pum frit and purified by HPLC (Method B) to give the
title compound (21.8 mg, 79%). ESI-MS m/z [M+H]" 3571,
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{0888] EXAMPLE 167: (5)-2-(1-cyclopropvl-3-methyl-4-oxo-1,4~-dihydro-5H-

pyrazolo| 3, 4-dipyridazin-5-yD-N-(1-(4-(methyl-ds)phenyliethylacetamide

]
D
\(\??j I N
G NV\N’

CHs

{0889] A solution of {(S)-2-bromo-N-{1-{(4-(methyi-ds)phenyljethyljacetamide (20 mg,
0.077 mmol}) in DMA (0.5 mL) was added to K2CG3 (21 mg, 0.15 mmol) and 1-cyclopropyl-
3-methyl-1,5-dibydro-dH-pyrazolo{3,4-dlpyridazin-4-one (16 mg, 0.085 mmol}ina 4 mL
vial equipped with a stir bar. The vial was capped. The reaction mixture was stirred at 26°C
for 18 hours and then filtered through a 0.45 um frit and purified by HPLC (Method B) to
give the title compound (19.8 mg, 69%). 'H NMR (400 MHz, DMSO-ds) & ppm 1.05-1.20
(m, 4 H), 1.35 (d, /=6.90 Hz, 3H), 2.47 (s, 3 F), 3.84-3.91 (m, 1 H), 4.69-4.79 (m, 2 H), 4.88
(quin, J=7.34 Hz, 1H), 7.11-7.16 (m, 2 H), 7.17-7.25 {m, 2 H), 8.52 (d, /=8.24 Hz, 210}, .51
(s, T H), BESI-MS m/z [M+H]" 369.1.

{0890] EXAMPLE 168 (8)-2-(1-isopropyl-3-methyi-4-ox0-1,4-dihydro-5H-pyrazolof3,4-
dlpyrdazin-S-yD-N-(1~-(4-(methyl-ds)phenyhethylacetamide

D
0.5

SN O cp,

1 3
SN l <
CHy O Na N

N

HaC
{0891] A solution of (8)-2-bromo-N-(1-{(4-(methyl-d3)phenyljethylyacetamide (8 mg, 0.031
mmol} in BMA (0.5 mL) was added to K2COs (8.5 mg, 0.062 mmol) and 1-isopropyl-3-
methyl-1,5-dihydro-4H-pyrazolo[3,4-dpyridazin-4-one (6.5 mg, 0.034 mmol) in a 4 mL vial
equipped with a stir bar. The mixture was capped. The reaction mixture was stured at 26°C
for 18 hours and then filtered through a 0.45 um frit and puritied by HPLC (Method B) to
give the title compound (4.7 mg, 41%). ESI-MS m/z [M+H["371.2.
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{0892] EXAMPLE 169: (53-2-(1-methyi-4-oxo-3-(trifluoromethyl}-1,4-dihydro-54-
pyrazolof 3, 4-dipyridazin-5-yD-N-(1-{p-tolyhjethylacetamide

HaC F
PSS
T VT N

CHy O Nag iy
CH,

{0893] To a4 mL vial equipped with a stir bar was added -methyl-3-(trifluoromethyl}-1,5-
dihydro-4H-pyvrazolof3,4-d|pyridazin-4-one (22.4 mg, 0.103 mmot), (5)-2-bromo-N-{1-{p-
tolyDethylacetamide (25.0 mg, 0.0980 mmol}, KoCOs (16.0 mg, 0.117 mmol} and DMF (326
ull}. The vial was capped, and the resulting slurry was stirred at 20°C for 23 hours. The
reaction mixture was diluted with MeOH/DMF | filtered through a 0.45 um Millipore®
Millex-FH Phobic PTFE syringe filter and purified by preparative HPLC (Method B) to give
the title compound as a white solid (22.3 mg, 58%). 'H NMR (400 MHz, DMSO-ds} & ppm
136 (d, J=7.03 Hz, 3 H),2.27 (5,3 H), 4.18 {5, 3 H), 473 - 483 (m, 2 H), 4.89 (quin, /=7.15
Hz, 1H), 7.10-7.15{(m, 2H), 7.19-723 (m, 2 H), 852 (d, /=791 Hz, 1 H), 868 (5, 1 H};
ESI-MS m/z [M+H]" 3942,

{0894] EXAMPLE 170: {()-N-(1-{Z-fluoro-4-methylphenyljethyl}-2-(1-methyl-4-ox0-3-
{(trifluoromethyl)-1,4-dihydro-3H-pyrazolof3,4-dpyndazin-5-ylacetamide

~ F

Hégi\iFH o Ar
A N
CH; O

CHa
{0895] The title compound was prepared like EXAMPLE 169, using 1-methyl-3-
(trifluoromethyi)-1,5-dihydro-4H-pyrazolof 3,4-d|pyridazin-4-one and (8}-2-bromo-N-{1-(2-
fluoro-4-methylphenylethylacetamide, and was obtained as a white solid (28.2 mg, 72%).
"H NMR (400 MHz, DMSO-ds) 8 ppm 1.35 (d, J=7.03 Hz, 3 H), 2.28 (s, 3 H), 418 (5, 3 H},
474 -4.86(m, 2H), 510 (quin, /=7 15Hz, 1 H), 693 -7.03 (m, 2H), 725-733 (m, 1 H},
8.62 (d, J=7.65 Hz, 1 H), 8.68 (s, 1 H); ESI-MS m/z [M+H]" 412.1.
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{0896] EXAMPLE 171 (5)-N-(1-(3-flucro-4-methyipbenyhethvl}-2-( 1 -methyl-4-ox0-3-
{(trifluoromethyl}-1,4-dihydro-5/H-pyrazolo[3,4-dpyridazin-5-yljacetamide

HaC FoF

CHa
{0897] The title compound was prepared like EXAMPLE 169, using 1-methyl-3-
(rifluoromethyi)-1,5-dihydro-4H-pyrazolof 3,4-d|pyridazin-4-one and (5)-2-bromo-N-{1-(3-
fluoro-4-methylphenyijethyljacetamide, and was obtained as a white solid (20.7 mg, 54%).
"H NMR (400 MHz, DMSO-ds) 8 ppm 1.36 (d, J=7.03 Hz, 3 H), 2.20 (d, /~1.51 Hz, 3 H),
418 (s, 3H), 476-484{(m, 2 H), 490 (quin, /=718 Hz, 1 H), 7.02-7.11 (m, 2 H), 7.22 (1,
J=791 Hz, 1 H), 8.57 (d, /=778 Hz, 1 H), 8.69 (s, 1 H); ESI-MS my/z [M+H]" 412.1.
10898] EXAMPLE 172: (5)-2-(1-methyi-4-oxo-3-{(triftuoromethyl)-1,4-dihydro-5H-
pyrazolof3,4-djpyridazin-S-yD-N-(1-(4-(triflucromethyDphenylethyhacetaride

]
CHs

{08991 The title compound was prepared like EXAMPLE 169, using 1-methyi-3-
(trifluoromethyi)-1,5-dihydro~-4H-pyrazolof 3,4-dlpyridazin-4-one and (§)-2-bromo-N-(1-(4-
{triftuoromethyljphenyljethyllacetamide, and was obtained as a white solid (25.8 mg, 61%).
'H NMR (400 MHz, DMSO-ds) 6 ppm 1.40 (d, J=7.15Hz, 3 H), 4.18 (5, 3 H), 4.77 - 4.87
{m, 2 H), 499 (quin, /=709 Hz, 1 H), 7.55(d, J=8.41 Hz, 2 H}, 7.68 (d, /=816 Hz, 2 H),
869 (s, 1 H), 871 (d, J/=7.53 Hz, | H}; ESI-MS m/z [M+H]"448.1.

10900] EXAMPLE 173 (5)-N-(cyclopropyl{phenyDmethyl}-2-(T-cyclopropyl-3-methyl-4-
oxo-1,4-dihvdro-5H-pyrazolof3,4-dlpyridazin-S-yhacetamide

{0901] A solution of 1-cyclopropyl-3-methyl-1,5-dihydro-4f-pyrazolo]3,4-djpyridazin-4-
one (17 mg, 0.090 mmol} in NMP {0.6 mL) was added to KoCOs (21 mg, 0.15 mmol) and
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{S)-2-bromo-N-{cyclopropyl{phenyhimethyljacetamide (20 mg, 0.075 mmol) in a 4 mL vial
equipped with a stir bar. The vial was capped. The reaction mixture was stirred at 40°C for 18
hours and then filtered through a 0.45pm frit and purified by HPLC (Method B} to give the
title compound (16.5 mg, 59%). "H NMR (400 MHz, CD;0D) & ppm 0.37 - 0.49 (m, 2 H),
059-0067(m, 2H), 117-128(m, 5H),254-259(m, 3 H), 371 -380{(m, 1 H),432-
438(m, 1 H), 491 -498(m, 2H),722-729(m, 1 H), 731 -736{(m, 2 H), 738 -7.44 (m,
2 H), 844 - 8. 48 (m, | H); ESI-MS mv/z [M+H]|" 378 1.

{8902] EXAMPLE 174: (5)-2-(1-methyl-7-oxo-1,7-dihydro-6H-pyrrolo{2,3-d|pyridazin-6-
y-N-(1-(4-{(methyl-d3)phenyljethyhacetamide

O CHg

H i

) N ¥

:E "E E(\&\/HJ
3 NS

{0903] A mixture of (S)-2-bromo-N-(1-(4-(methyl-d3)phenylethyhacetamide (20 mg, 0.08
mmol}, 1-methyl-1,6-dihydro-7H-pyrrolof 2, 3-d|pyridazin-7-one (3 mg, 0.06 mmol},
potassium carbonate (21 mg, 0.15 mmol) and NMP {1 mL) was stirred at 40°C for 18 hours
and was then purified by HPLC (Method B) to give the title compound (7 mg, 28%). ESI-MS
m/z [M+H]" 328.1.

{0904] Table 5, below, lists biological assay data (GPR139 activation and GPR139 binding
affinity ) for some of the compounds described in the examples, where larger pECso and pKi
values represent higher activation (potency) and binding affiruty, respectively. The exarnple
compounds shown in Table 5 were tested in accordance with the assays described in the

section entitled Biological Activity, above.
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{0905] TABLE 5: GPR139 Potency (pECso) and Binding Affinity (pKi)
Ex. No. | pECso pKi Ex. No. | pECso pki Ex No. | pECso pKi
1 7.29 7.26 31 7.24 493 61 6.85 7.38
2 7.25 6.06 32 6.21 452 62 7.60 8.67
3 <5.00 7.14 33 7.18 528 63 7.07 870
4 <5.00 7.04 34 7.15 522 64 6.92 8.68
3 6.65 7.03 35 7.10 5.99 65 717 8.43
6 <5.00 7.63 36 741 6.60 66 7.10 9.10
7 <5.00 6.79 37 7.58 6.45 67 7.07 841
8 <3.00 7.56 38 726 714 68 7.16 946
G 7.02 — 39 744 6.64 69 7.16 935
10 7.10 6.92 40 748 6.60 70 6.75 912
il 5.50 6.97 41 7.46 7.13 71 7.03 9.40
12 5.67 7.47 42 <5.00 7.7 72 7.26 572
13 6.99 7.68 43 6.15 7.05 3 7.20 5.46
14 6.21 7.43 44 5.44 6.98 74 7.03 561
15 6.21 7.24 45 <5.00 6.65 75 6.21 5.63
16 6.70 7.96 46 731 7 76 599 | -
17 7.24 5.53 47 743 6.79 77 704} -
18 6.77 6.45 48 7.48 372 738 710 —
19 717 5.97 49 731 7.64 73 6.59 —
20 7.38 6.75 30 6.78 6.90 30 6.60 5.78
21 6.94 7.55 531 7.49 6.87 31 6.84 6.48
22 6.98 8.04 52 747 6.69 82 738 6.26
23 6.78 6.99 33 7.26 5.99 83 7.03 —
24 7.33 7.01 54 6.97 7.06 84 6.39 7.02
25 7.63 6.21 55 7.08 6.42 85 6.13 7.26
26 6.03 441 56 6.67 6.32 86 708 | —
27 6.62 6.66 57 6.88 5.51 87 690§
23 7.28 7.49 58 7.13 5.87 88 7.11 6.17
29 6.29 452 56 6.46 6.13 89 7.35 5.66
30 7.14 6.59 60 6.67 452 90 723} -
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Ex. No. | pECso pKi Ex. No. | pECso pki Ex. No. | pECso pKi
o1 7.23 e 121 6.89 7.13 151 7.69 722
a2 7.24 7.00 122 7.08 6.61 152 7.54 6.96
93 6.63 6.41 123 567 584 153 7.05 576
94 6.97 6.51 124 722 8.15 154 7.67 6.31
a5 6.93 — 125 691 732 155 7.06 6.75
96 630 | 126 6.49 6.02 156 6.97 6.48
97 731 | 127 7.59 6.03 157 6.90 6.63
0% 656 | 128 717 6.59 158 7.24 7.32
99 6.91 7.02 129 727 6.14 159 7.00 7.10
100 644 | 136 7.75 7.42 160 6.53 4.52
101 6.40 6.55 131 738 7.37 161 8.07 6.98
102 6.08 482 132 6.15 5.65 162 7.88 6.71
103 6.66 5.00 133 6.53 6.50 163 7.81 5.75
104 7.21 6.10 134 7.62 6.23 164 7.97 6.70
105 6.97 7.01 135 7.85 6.88 165 7.90 7.15
106 7.24 570 136 7.04 7.09 166 7.27 5.63
107 7.37 6.61 137 5.58 452 167 7.20 6.50
108 7.46 7.12 138 6.44 452 168 7.36 6.42
109 655 | — 139 6.59 542 169 7.29 7.12
110 7.16 578 140 6.28 452 170 7.14 7.68
111 6.83 7.37 141 6.34 5.23 171 7.38 7.62
112 6.21 6.58 142 7.02 6.64 172 7.03 6.75
113 6.82 6.75 143 6.93 6.75 173 1 4.52
114 6.88 6.69 144 7.08 7.70 174 7.75 6.63
115 6.65 7.23 145 7.53 7.05

116 7.13 6.47 146 7.2¢ 7.46

117 7.30 8.68 147 748 8.12

118 7.16 7.63 148 7.70 6.23

119 7.47 8.10 149 7.58 6.60

120 6.74 7.76 156 732 711

175




WO 2021/055326 PCT/US2020/050823

{0906]  As used in this specification and the appended claims, singular articles such as “a,”
“an,” and “the,” may refer to a single object or to a plurality of objects unless the context
clearly indicates otherwise. Thus, for example, reference to a composition containing “a
compound” may include a single compound or two or more compounds. The above
description ts intended to be illustrative and not restrictive. Many embodiments will be
apparent to those of skill in the art upon reading the above description. Therefore, the scope
of the disclosure should be determined with reference to the appended claims and includes
the full scope of equivalents to which such claims are entitled. The disclosures of all articles
and references cited in the disclosure, including patents, patent applications and publications,

are herein incorporated by reference in their entirety and for all purposes.
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WHAT IS CLAIMED IS:

1. A compound of Formula 1,
R'I'I ITS o)
R™ N 1
X A \H/\T ‘ >S\oc2
> X
s X RE O N NS
R® R*

a tautomer thereof, or a pharmaceutically acceptable salt of the compound or tautomer,
wherein:

o is a single bond, B is a double bond, X* is NR™, and either (i) X? is N and X3 is CR*C or
(i) X2 is CR? and X? is selected from N and CR3C; or

o is a double bond, B is a single bond, X® is NR®N and either (i) X* is N and X? is CR? or
(i) Xt is CRI¢ and X2 is selected from N and CR?;

n is selected from 0 and 1;

RIC, R?, R and R* are each independently selected from
(a) hydrogen; and
(b) C1-6 alkyl and Cz.g cycloalkyl, each unsubstituted or substituted with 1 to 3

substituents independently selected from halo;

RN and RN are each independently selected from C1-6 alkyl, Cs-s cycloalkyl and Ce-10 aryl,
each unsubstituted or substituted with 1 to 3 substituents independently selected from
halo;

R® is selected from hydrogen and C1 alkyl, and

R® is selected from C1.6 alkyl and Cs.s cycloalkyl; or

R® and R®, together with the nitrogen and carbon atoms to which they are each respectively
attached, form a Cz.¢ heterocyclic ring, the heterocyclic ring being monocyclic and
having one ring atom which is a heteroatom;

X' is selected from N and CR’;

R’ is selected from
(a) hydrogen, halo, cyano, hydroxy and amino; and
(b) C1-6 alkyl and C1. alkoxy, each unsubstituted or substituted with 1 to 3

substituents independently selected from halo;
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R® and R® are each independently selected from
(a) hydrogen, halo, cyano, hydroxy and amino; and
(b) C1-6 alkyl and C1-6 alkoxy, each unsubstituted or substituted with 1 to 3
substituents independently selected from halo; or
R® and R®, together with the carbon atoms to which they are attached, form a
Cas heterocyclic ring, the heterocyclic ring having one or two ring atoms that are
heteroatoms, each of heteroatoms being independently selected from N, O and S;
R and R are each independently selected from
(a) hydrogen, halo, cyano, hydroxy and amino; and
(b) C16 alkyl and Ci1.6 alkoxy, each unsubstituted or substituted with 1 to 3

substituents independently selected from halo.

2. The compound, tautomer or pharmaceutically acceptable salt of claim 1, wherein a is
a single bond, P is a double bond, X* is NRN, and either (i) X? is N and X2 is CR¥C or (ii) X?
is CR? and X3 is selected from N and CR*C,

3. The compound, tautomer or pharmaceutically acceptable salt of claim 2, wherein RN
is selected from Ci.4 alkyl, cyclopropyl and phenyl.

4. The compound, tautomer or pharmaceutically acceptable salt of any one of claims 2 to
3, wherein X2 is N and X3 is CR*C.

5. The compound, tautomer or pharmaceutically acceptable salt of any one of claims 2 to
4, wherein R3¢ is selected from hydrogen, Ci-4 alkyl and cyclopropyl.

6. The compound, tautomer or pharmaceutically acceptable salt of claim 1, wherein a is
a double bond, P is a single bond, X3 is NR3N and either (i) X* is N and X2 is CR? or (ii) X! is
CR!C and X? is selected from N and CR2.

7. The compound, tautomer or pharmaceutically acceptable salt of claim 6, wherein R3N

is selected from C1.4 alkyl and Cs.¢ cycloalky!l.

8. The compound, tautomer or pharmaceutically acceptable salt of any one of claims 6 to

7, wherein X! is CRC and X? is selected from N and CR?.

9. The compound, tautomer or pharmaceutically acceptable salt of any one of claims 6 to

7, wherein X! is CR¢ and X?is N.
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10.  The compound, tautomer or pharmaceutically acceptable salt of claim 9, wherein R*¢

is selected from hydrogen, Ci.4 alkyl and cyclopropyl.

11.  The compound, tautomer or pharmaceutically acceptable salt of any one of claims 1 to
3 and 6 to 8, wherein R? is hydrogen.

12.  The compound, tautomer or pharmaceutically acceptable salt of any one of claims 1 to

11, wherein R* is selected from hydrogen, C1.4 alkyl and cyclopropyl.

13.  The compound, tautomer or pharmaceutically acceptable salt of any one of claims 1 to
12, wherein R® is hydrogen.

14.  The compound, tautomer or pharmaceutically acceptable salt of any one of claims 1 to

13, wherein R® is methyl.

15.  The compound, tautomer or pharmaceutically acceptable salt of any one of claims 1 to
14, wherein n is 0.

16.  The compound, tautomer or pharmaceutically acceptable salt of any one of claims 1 to
15, wherein X’ is CR”.

17.  The compound, tautomer or pharmaceutically acceptable salt of claim 16, wherein R’
is selected from
(a) hydrogen and halo; and
(b) C16 alkyl and C1.6 alkoxy, each unsubstituted or substituted with 1 to 3
substituents independently selected from halo.

18.  The compound, tautomer or pharmaceutically acceptable salt of any one of claims 1 to
17, wherein R® is selected from
(a) hydrogen and halo; and
(b) C1-6 alkyl and C1. alkoxy, each unsubstituted or substituted with 1 to 3
substituents independently selected from halo.

19.  The compound, tautomer or pharmaceutically acceptable salt of any one of claims 1 to
18, wherein R® is selected from

(a) hydrogen and halo; and
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20.

(b) C16 alkyl and C1.6 alkoxy, each unsubstituted or substituted with 1 to 3

substituents independently selected from halo.

The compound, tautomer or pharmaceutically acceptable salt of any one of claims 1 to

18, wherein R is selected from hydrogen, halo and C1-4 alkyl which is unsubstituted or

substituted with 1 to 3 substituents independently selected from halo.

21.

The compound, tautomer or pharmaceutically acceptable salt of any one of claims 1 to

20, wherein R is selected from hydrogen, halo and Ci-4 alkyl which is unsubstituted or

substituted with 1 to 3 substituents independently selected from halo.

22.

The compound of claim 1, which is selected from the following compounds:
(S)-2-(4-methyl-7-oxo-1-phenyl-1,7-dihydro-6H-pyrazolo[3,4-d]pyridazin-6-yl)-N-(1-
(p-tolyl)ethyl)acetamide;
(S)-N-(1-(4-methoxyphenyl)ethyl)-2-(4-methyl-7-oxo-1-phenyl-1,7-dihydro-6H-
pyrazolo[3,4-d]pyridazin-6-yl)acetamide;
(S)-2-(4-isopropyl-7-oxo-1-phenyl-1,7-dihydro-6H-pyrazolo[3,4-d]pyridazin-6-yl)-N-
(1-(p-tolyl)ethyl)acetamide;
(S)-2-(4-isopropyl-7-oxo-1-phenyl-1,7-dihydro-6H-pyrazolo[3,4-d]pyridazin-6-yl)-N-
(1-(4-(trifluoromethyl)phenyl)ethyl)acetamide;
(S)-2-(4-methyl-7-oxo-1-phenyl-1,7-dihydro-6H-pyrazolo[3,4-d]pyridazin-6-yl)-N-(1-
(4-(trifluoromethoxy)phenyl)ethyl)acetamide;
(S)-N-(1-(2-fluoro-4-methylphenyl)ethyl)-2-(4-methyl-7-oxo-1-phenyl-1,7-dihydro-
6H-pyrazolo[3,4-d]pyridazin-6-yl)acetamide;
(S)-2-(4-isopropyl-7-oxo-1-phenyl-1,7-dihydro-6H-pyrazolo[3,4-d]pyridazin-6-yl)-N-
(1-(4-(trifluoromethoxy)phenyl)ethyl)acetamide;
(S)-N-(1-(2-fluoro-4-methylphenyl)ethyl)-2-(4-isopropyl-7-oxo-1-phenyl-1,7-
dihydro-6H-pyrazolo[3,4-d]pyridazin-6-yl)acetamide;
(S)-2-(1-(tert-butyl)-4-methyl-7-oxo-1,7-dihydro-6H-pyrazolo[3,4-d]pyridazin-6-yl)-
N-(1-(4-methoxyphenyl)ethyl)acetamide;
(S)-N-(1-(3-fluoro-4-methoxyphenyl)ethyl)-2-(3-isopropyl-1,7-dimethyl-4-oxo-1H-
pyrazolo[3,4-d]pyridazin-5(4H)-yl)acetamide;
(S)-2-(1-(tert-butyl)-4-isopropyl-7-oxo-1,7-dihydro-6H-pyrazolo[3,4-d]pyridazin-6-
yl)-N-(1-(p-tolyl)ethyl)acetamide;
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(S)-2-(1-(tert-butyl)-4-isopropyl-7-oxo-1,7-dihydro-6H-pyrazolo[3,4-d]pyridazin-6-
yD)-N-(1-(4-(trifluoromethyl)phenyl)ethyl)acetamide;
(S)-2-(1-(tert-butyl)-4-methyl-7-oxo-1,7-dihydro-6H-pyrazolo[3,4-d]pyridazin-6-yl)-
N-(1-(p-tolyl)ethyl)acetamide;
(S)-2-(1-(tert-butyl)-4-methyl-7-oxo-1,7-dihydro-6H-pyrazolo[3,4-d]pyridazin-6-yl)-
N-(1-(4-(trifluoromethyl)phenyl)ethyl)acetamide;
(S)-2-(1-(tert-butyl)-4-methyl-7-ox0-1,7-dihydro-6H-pyrazolo[3,4-d]pyridazin-6-yl)-
N-(1-(4-(trifluoromethoxy)phenyl)ethyl)acetamide;
(S)-2-(1-(tert-butyl)-4-methyl-7-oxo-1,7-dihydro-6H-pyrazolo[3,4-d]pyridazin-6-yl)-
N-(1-(2-fluoro-4-methylphenyl)ethyl)acetamide;
(S)-2-(1-isopropyl-3-methyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yl)-N-
(1-(4-methoxyphenyl)ethyl)acetamide;
(S)-2-(3-cyclopropyl-1-isopropyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-
yD)-N-(1-(4-methoxyphenyl)ethyl)acetamide;
(S)-2-(1,3-dimethyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yl)-N-(1-(2-
fluoro-4-methoxyphenyl)ethyl)acetamide;
(S)-N-(1-(p-tolyl)ethyl)-2-(1,3,4-trimethyl-7-oxo-1,7-dihydro-6H-pyrazolo|[3,4-
d]pyridazin-6-yl)acetamide;
(S)-2-(1-isopropyl-3,4-dimethyl-7-oxo-1,7-dihydro-6H-pyrazolo[3,4-d]pyridazin-6-
yl)-N-(1-(p-tolyl)ethyl)acetamide;
(S)-2-(1-cyclopropyl-3,4-dimethyl-7-oxo-1,7-dihydro-6H-pyrazolo[3,4-d]pyridazin-6-
yl)-N-(1-(p-tolyl)ethyl)acetamide;
(S)-2-(1-isopropyl-3-methyl-7-oxo-1,7-dihydro-6H-pyrazolo[3,4-d]pyridazin-6-yl)-N-
(1-(p-tolyl)ethyl)acetamide;
(S)-N-(1-(4-chloro-2-fluorophenyl)ethyl)-2-(1-cyclopropyl-3-methyl-4-oxo-1,4-
dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yl)acetamide;
(S)-2-(1-cyclopropyl-3-methyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yl)-
N-(1-(3-fluorophenyl)ethyl)acetamide;
(S)-2-(1-cyclopropyl-3-methyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yl)-
N-(1-(2,5-dimethylphenyl)ethyl)acetamide;
(S)-2-(1,3-dimethyl-7-0xo0-1,7-dihydro-6H-pyrazolo[3,4-d]pyridazin-6-yl)-N-(1-(p-
tolyl)ethyl)acetamide;
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(S)-2-(1-cyclopropyl-3-methyl-7-oxo-1,7-dihydro-6H-pyrazolo[3,4-d]pyridazin-6-yI)-
N-(1-(p-tolyl)ethyl)acetamide;
(S)-2-(1,7-dimethyl-4-oxo-1,4-dihydro-5H-imidazo[4,5-d]pyridazin-5-yl)-N-(1-(p-
tolyl)ethyl)acetamide;
(S)-2-(1-cyclopropyl-3-methyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yI)-
N-(1-(2,3-difluorophenyl)ethyl)acetamide;
(S)-2-(1-cyclopropyl-3-methyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yl)-
N-(1-(4-methoxy-3-methylphenyl)ethyl)acetamide;
(S)-2-(1-cyclopropyl-3-methyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yI)-
N-(1-(5-(trifluoromethyl)pyridin-2-yl)ethyl)acetamide;
(S)-2-(1-methyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yl)-N-(1-(p-
tolyl)ethyl)acetamide;
(S)-2-(1-methyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yl)-N-(1-(4-
(trifluoromethyl)phenyl)ethyl)acetamide;
(S)-N-(1-(2-fluoro-4-methylphenyl)ethyl)-2-(1-methyl-4-oxo-1,4-dihydro-5H-
pyrazolo[3,4-d]pyridazin-5-yl)acetamide;
(S)-2-(1,3-dimethyl-4-o0xo0-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-y1)-N-(1-(p-
tolyl)ethyl)acetamide;
(S)-2-(1,3-dimethyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yl)-N-(1-(4-
(trifluoromethyl)phenyl)ethyl)acetamide;
(S)-2-(3-cyclopropyl-1-methyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yI)-
N-(1-(p-tolyl)ethyl)acetamide;
(S)-2-(1,4-dimethyl-7-o0xo0-1,7-dihydro-6H-pyrazolo[3,4-d]pyridazin-6-yl)-N-(1-(p-
tolyl)ethyl)acetamide;
(S)-2-(1,4-dimethyl-7-o0xo0-1,7-dihydro-6H-pyrazolo[3,4-d]pyridazin-6-yl)-N-(1-(4-
(trifluoromethyl)phenyl)ethyl)acetamide;
(S)-2-(1,4-dimethyl-7-oxo0-1,7-dihydro-6H-pyrazolo[3,4-d]pyridazin-6-yl)-N-(1-(2-
fluoro-4-methylphenyl)ethyl)acetamide;
(S)-2-(4-cyclopropyl-7-oxo-1-phenyl-1,7-dihydro-6H-pyrazolo[3,4-d]pyridazin-6-yl)-
N-(1-(2-fluoro-4-methylphenyl)ethyl)acetamide;
(S)-2-(4-cyclopropyl-7-oxo-1-phenyl-1,7-dihydro-6H-pyrazolo[3,4-d]pyridazin-6-yl)-
N-(1-(p-tolyl)ethyl)acetamide;
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(S)-2-(4-cyclopropyl-7-oxo-1-phenyl-1,7-dihydro-6H-pyrazolo[3,4-d]pyridazin-6-yl)-
N-(1-(4-(trifluoromethyl)phenyl)ethyl)acetamide;
(S)-2-(4-cyclopropyl-7-oxo-1-phenyl-1,7-dihydro-6H-pyrazolo[3,4-d]pyridazin-6-yl)-
N-(1-(4-(trifluoromethoxy)phenyl)ethyl)acetamide;
(S)-2-(1-isopropyl-3-methyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-y1)-N-
(1-(p-tolylethyl)acetamide;
(S)-2-(1,3-dimethyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yl)-N-(1-(4-
(trifluoromethoxy)phenyl)ethyl)acetamide;
(S)-2-(1,3-dimethyl-4-o0xo0-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yl)-N-(1-(4-
methoxyphenyl)ethyl)acetamide;
(S)-N-(1-(2-fluoro-4-methylphenyl)ethyl)-2-(3-isopropyl-1-methyl-4-oxo-1,4-
dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yl)acetamide;
(S)-2-(3-isopropyl-1-methyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-y1)-N-
(1-(4-(trifluoromethoxy)phenyl)ethyl)acetamide;
(S)-2-(3-isopropyl-1-methyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yl)-N-
(1-(p-tolyl)ethyl)acetamide;
(S)-2-(3-isopropyl-1-methyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-y1)-N-
(1-(4-(trifluoromethyl)phenyl)ethyl)acetamide;
(S)-2-(3-isopropyl-1-methyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yl)-N-
(1-(4-methoxyphenyl)ethyl)acetamide;
(S)-N-(1-(2-fluoro-4-methylphenyl)ethyl)-2-(1-isopropyl-3,7-dimethyl-4-oxo-1,4-
dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yl)acetamide;
(S)-2-(1-isopropyl-3,7-dimethyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-
yl)-N-(1-(p-tolyl)ethyl)acetamide;
(S)-2-(1-isopropyl-3,7-dimethyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-
yl)-N-(1-(4-(trifluoromethyl)phenyl)ethyl)acetamide;
(S)-2-(1-isopropyl-3,7-dimethyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-
yl)-N-(1-(4-methoxyphenyl)ethyl)acetamide;
(S)-2-(1-cyclopropyl-3-methyl-7-oxo-1,7-dihydro-6H-pyrazolo[3,4-d]pyridazin-6-yl)-
N-(1-(5-(trifluoromethyl)pyridin-2-yl)ethyl)acetamide;
(S)-2-(1-isopropyl-3,4-dimethyl-7-oxo-1,7-dihydro-6H-pyrazolo[3,4-d]pyridazin-6-
yl)-N-(1-(5-(trifluoromethyl)pyridin-2-yl)ethyl)acetamide;

183



(S)-2-(1,3-dimethyl-7-0xo0-1,7-dihydro-6H-pyrazolo[3,4-d]pyridazin-6-yl)-N-(1-(5-
(trifluoromethyl)pyridin-2-yl)ethyl)acetamide;
N-(1-(chroman-6-yl)ethyl)-2-(1-cyclopropyl-3,4-dimethyl-7-ox0-1,7-dihydro-6H-
pyrazolo[3,4-d]pyridazin-6-yl)acetamide;
(S)-2-(1-cyclopropyl-3-methyl-4-oxo-1,4-dihydro-5H-pyrrolo[2,3-d]pyridazin-5-yl)-
N-(1-(3-fluoro-4-methylphenyl)ethyl)acetamide;
(S)-N-(1-(4-chloro-2-methylphenyl)ethyl)-2-(1-cyclopropyl-3-methyl-4-oxo-1,4-
dihydro-5H-pyrrolo[2,3-d]pyridazin-5-yl)acetamide;
(S)-2-(1-cyclopropyl-3-methyl-4-oxo-1,4-dihydro-5H-pyrrolo[2,3-d]pyridazin-5-yI)-
N-(1-mesitylethyl)acetamide;
(S)-2-(1-cyclopropyl-3-methyl-4-oxo-1,4-dihydro-5H-pyrrolo[2,3-d]pyridazin-5-yl)-
N-(1-(2,4-dimethylphenyl)ethyl)acetamide;
(S)-N-(1-(2-chloro-4-fluorophenyl)ethyl)-2-(1-cyclopropyl-3-methyl-4-oxo-1,4-
dihydro-5H-pyrrolo[2,3-d]pyridazin-5-yl)acetamide;
(S)-N-(1-(4-chloro-2-methoxyphenyl)propan-2-yl)-2-(1-cyclopropyl-3-methyl-4-oxo-
1,4-dihydro-5H-pyrrolo[2,3-d]pyridazin-5-yl)acetamide;
(S)-2-(1-cyclopropyl-3,4-dimethyl-7-oxo-1,7-dihydro-6H-pyrazolo[3,4-d]pyridazin-6-
yl)-N-(1-(3-fluoro-4-methylphenyl)ethyl)acetamide;
(S)-2-(1-cyclopropyl-3,4-dimethyl-7-oxo-1,7-dihydro-6H-pyrazolo[3,4-d]pyridazin-6-
yl)-N-(1-(2-fluoro-4-methylphenyl)ethyl)acetamide;
(S)-2-(1-cyclopropyl-3,4-dimethyl-7-oxo-1,7-dihydro-6H-pyrazolo[3,4-d]pyridazin-6-
yl)-N-(1-mesitylethyl)acetamide;
(S)-N-(1-(2-chloro-4-fluorophenyl)ethyl)-2-(1-cyclopropyl-3,4-dimethyl-7-0xo0-1,7-
dihydro-6H-pyrazolo[3,4-d]pyridazin-6-yl)acetamide;
(S)-2-(1,7-dimethyl-4-o0xo0-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-y1)-N-(1-(4-
(trifluoromethyl)phenyl)ethyl)acetamide;
(S)-2-(1,7-dimethyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yl)-N-(1-(4-
(trifluoromethoxy)phenyl)ethyl)acetamide;
(S)-2-(1,7-dimethyl-4-o0xo0-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yl)-N-(1-(p-
tolyl)ethyl)acetamide;
(S)-2-(1-isopropyl-7-methyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yl)-N-
(1-(4-(trifluoromethyl)phenyl)ethyl)acetamide;
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(S)-2-(1-isopropyl-7-methyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-y1)-N-
(1-(4-(trifluoromethoxy)phenyl)ethyl)acetamide;
(S)-2-(1-isopropyl-7-methyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yl)-N-
(1-(p-tolyl)ethyl)acetamide;
(S)-2-(1-cyclopropyl-7-methyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yI)-
N-(1-(4-(trifluoromethyl)phenyl)ethyl)acetamide;
(S)-2-(1-cyclopropyl-7-methyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yl)-
N-(1-(4-(trifluoromethoxy)phenyl)ethyl)acetamide;
(S)-2-(1-cyclopropyl-7-methyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yI)-
N-(1-(p-tolyl)ethyl)acetamide;
(S)-2-(1-cyclopropyl-7-methyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yl)-
N-(1-(2-fluoro-4-methylphenyl)ethyl)acetamide;
(S)-2-(1,7-dimethyl-4-o0xo0-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yl)-N-(1-(2-
fluoro-4-methylphenyl)ethyl)acetamide;
(S)-N-(1-(2-fluoro-4-methylphenyl)ethyl)-2-(1-isopropyl-7-methyl-4-oxo-1,4-
dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yl)acetamide;
5-(2-(2-(4-chlorophenyl)pyrrolidin-1-yl)-2-oxoethyl)-3-cyclopropyl-1-methyl-1,5-
dihydro-4H-pyrazolo[3,4-d]pyridazin-4-one;
6-(2-(2-(4-chlorophenyl)pyrrolidin-1-yl)-2-oxoethyl)-1-cyclopropyl-3-methyl-1,6-
dihydro-7H-pyrazolo[3,4-d]pyridazin-7-one;
(S)-2-(1-isopropyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yl)-N-(1-(4-
(trifluoromethyl)phenyl)ethyl)acetamide;
(S)-2-(1-isopropyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yl)-N-(1-(4-
(trifluoromethoxy)phenyl)ethyl)acetamide;
(S)-N-(1-(2-fluoro-4-methylphenyl)ethyl)-2-(1-isopropyl-4-oxo-1,4-dihydro-5H-
pyrazolo[3,4-d]pyridazin-5-yl)acetamide;
(S)-2-(1-isopropyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yl)-N-(1-(p-
tolyl)ethyl)acetamide;
(S)-2-(1-cyclopropyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yl)-N-(1-(2-
fluoro-4-methylphenyl)ethyl)acetamide;
(S)-2-(1-cyclopropyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yl)-N-(1-(p-
tolyl)ethyl)acetamide;
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(S)-N-(1-(2-fluoro-4-methylphenyl)ethyl)-2-(1-isopropyl-3-methyl-4-oxo-1,4-
dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yl)acetamide;
(S)-2-(1-isopropyl-3-methyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yl)-N-
(1-(4-(trifluoromethoxy)phenyl)ethyl)acetamide;
(S)-2-(1-isopropyl-3-methyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-y1)-N-
(1-(4-(trifluoromethyl)phenyl)ethyl)acetamide;
(S)-2-(3-cyclopropyl-1-isopropyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-
yl)-N-(1-(2-fluoro-4-methylphenyl)ethyl)acetamide;
(S)-2-(3-cyclopropyl-1-isopropyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-
yD)-N-(1-(4-(trifluoromethoxy)phenyl)ethyl)acetamide;
(S)-2-(3-cyclopropyl-1-isopropyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-
yl)-N-(1-(p-tolyl)ethyl)acetamide;
(S)-2-(3-cyclopropyl-1-isopropyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-
yD)-N-(1-(4-(trifluoromethyl)phenyl)ethyl)acetamide;
(S)-2-(1,3-dimethyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yl)-N-(1-(2-
fluoro-4-methylphenyl)ethyl)acetamide;
(S)-2-(1-isopropyl-3,7-dimethyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-
yl)-N-(1-(4-(trifluoromethoxy)phenyl)ethyl)acetamide;
(S)-2-(1-cyclopropyl-3,4-dimethyl-7-oxo-1,7-dihydro-6H-pyrazolo[3,4-d]pyridazin-6-
yl)-N-(1-(5-(trifluoromethyl)pyridin-2-yl)ethyl)acetamide;
(S)-N-(2-(5-(trifluoromethyl)pyridin-2-yl)ethyl)-2-(1,3,4-trimethyl-7-oxo-1,7-
dihydro-6H-pyrazolo[3,4-d]pyridazin-6-yl)acetamide;
(S)-2-(1-isopropyl-3-methyl-7-oxo-1,7-dihydro-6H-pyrazolo[3,4-d]pyridazin-6-yl)-N-
(1-(5-(trifluoromethyl)pyridin-2-yl)ethyl)acetamide;
N-(1-(chroman-6-yl)ethyl)-2-(1-cyclopropyl-3-methyl-4-oxo-1,4-dihydro-5H-
pyrazolo[3,4-d]pyridazin-5-yl)acetamide;
2-(1-cyclopropyl-3,4-dimethyl-7-ox0-1,7-dihydro-6H-pyrazolo[3,4-d]pyridazin-6-yl)-
N-(1-(2,3-dihydrobenzo[b][1,4]dioxin-6-yl)ethyl)acetamide;
2-(1-cyclopropyl-3-methyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yl)-N-
(1-(2,3-dihydrobenzo[b][1,4]dioxin-6-yl)ethyl)acetamide;
(S)-2-(1-cyclopropyl-3-methyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yl)-
N-(1-(4-(trifluoromethyl)phenyl)ethyl)acetamide;
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(S)-2-(1-cyclopropyl-3-methyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yI)-
N-(1-(2-fluoro-4-methylphenyl)ethyl)acetamide;
(S)-2-(1-cyclopropyl-3-methyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yl)-
N-(1-(4-(trifluoromethoxy)phenyl)ethyl)acetamide;
(S)-2-(1-cyclopropyl-3-methyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yI)-
N-(1-(4-methoxyphenyl)ethyl)acetamide;
(S)-N-(1-(2-fluoro-4-methylphenyl)ethyl)-2-(1,3,7-trimethyl-4-oxo-1,4-dihydro-5H-
pyrazolo[3,4-d]pyridazin-5-yl)acetamide;
(S)-N-(2-(4-(trifluoromethoxy)phenyl)ethyl)-2-(1,3,7-trimethyl-4-oxo-1,4-dihydro-
5H-pyrazolo[3,4-d]pyridazin-5-yl)acetamide;
(S)-N-(1-(p-tolyl)ethyl)-2-(1,3,7-trimethyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-
d]pyridazin-5-yl)acetamide;
(S)-N-(1-(4-(trifluoromethyl)phenyl)ethyl)-2-(1,3,7-trimethyl-4-oxo-1,4-dihydro-5H-
pyrazolo[3,4-d]pyridazin-5-yl)acetamide;
(S)-2-(3-cyclopropyl-1-methyl-4-oxo-1,4-dihydro-5H-pyrazolo[ 3,4-d]pyridazin-5-yl)-
N-(1-(4-(trifluoromethyl)phenyl)ethyl)acetamide;
(S)-2-(3-cyclopropyl-1-methyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yI)-
N-(1-(4-methoxyphenyl)ethyl)acetamide;
(S)-2-(3-cyclopropyl-1,7-dimethyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-
yl)-N-(1-(2-fluoro-4-methylphenyl)ethyl)acetamide;
(S)-2-(3-cyclopropyl-1,7-dimethyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-
yl)-N-(1-(4-(trifluoromethoxy)phenyl)ethyl)acetamide;
(S)-2-(3-cyclopropyl-1,7-dimethyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-
yl)-N-(1-(p-tolyl)ethyl)acetamide;
(S)-2-(3-cyclopropyl-1,7-dimethyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-
yl)-N-(1-(4-(trifluoromethyl)phenyl)ethyl)acetamide;
(S)-2-(3-cyclopropyl-1,7-dimethyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-
yl)-N-(1-(4-methoxyphenyl)ethyl)acetamide;
(S)-2-(1-cyclopropyl-3-methyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yl)-
N-(1-(p-tolyl)ethyl)acetamide;
(S)-N-(1-(4-methoxyphenyl)ethyl)-2-(1,3,7-trimethyl-4-oxo-1,4-dihydro-5H-
pyrazolo[3,4-d]pyridazin-5-yl)acetamide;
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(S)-2-(3-cyclopropyl-1-methyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yI)-
N-(1-(2-fluoro-4-methylphenyl)ethyl)acetamide;
(S)-2-(3-cyclopropyl-1-methyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yl)-
N-(1-(4-(trifluoromethoxy)phenyl)ethyl)acetamide;
(S)-N-(1-(2,6-difluorophenyl)ethyl)-2-(1,3-dimethyl-4-oxo-1,4-dihydro-5H-
pyrazolo[3,4-d]pyridazin-5-yl)acetamide;
(S)-2-(1-cyclopropyl-3-methyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yl)-
N-(1-(2-fluoro-4-methoxyphenyl)ethyl)acetamide;
(S)-2-(1-cyclopropyl-3-methyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yI)-
N-(1-(2,4-difluorophenyl)ethyl)acetamide;
(S)-2-(1-cyclopropyl-3-methyl-4-oxo-1,4-dihydro-5H-pyrazolo[ 3,4-d]pyridazin-5-yl)-
N-(1-(3-fluoro-4-methoxyphenyl)ethyl)acetamide;
(S)-2-(1-cyclopropyl-3-methyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yI)-
N-(1-(3-fluoro-4-methylphenyl)ethyl)acetamide;
(S)-N-(1-(2-chloro-4-fluorophenyl)ethyl)-2-(1-cyclopropyl-3-methyl-4-oxo-1,4-
dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yl)acetamide;
(S)-2-(1-cyclopropyl-3-methyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yI)-
N-(1-(4-fluoro-3-methoxyphenyl)ethyl)acetamide;
(S)-2-(1-cyclopropyl-3-methyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yl)-
N-(1-(2,4,6-trifluorophenyl)ethyl)acetamide;
(S)-2-(1-cyclopropyl-3-methyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yI)-
N-(1-(4-fluoro-3-methylphenyl)ethyl)acetamide;
(S)-2-(1-cyclopropyl-3-methyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yl)-
N-(1-(3,5-difluorophenyl)ethyl)acetamide;
(S)-N-(1-(2-chloro-6-fluorophenyl)ethyl)-2-(1-cyclopropyl-3-methyl-4-oxo-1,4-
dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yl)acetamide;
(S)-2-(1,7-dimethyl-4-oxo-1,4-dihydro-5H-imidazo[4,5-d]pyridazin-5-yl)-N-(1-(5-
(trifluoromethyl)pyridin-2-yl)ethyl)acetamide;
(S)-2-(3-methyl-4-o0x0-3,4-dihydro-5H-imidazo[4,5-d]pyridazin-5-yl)-N-(1-(p-
tolyl)ethyl)acetamide;
(S)-2-(3-methyl-4-ox0-3,4-dihydro-5H-imidazo[4,5-d]pyridazin-5-yI)-N-(1-(4-
(trifluoromethyl)phenyl)ethyl)acetamide;

188



(S)-2-(1-methyl-4-oxo-1,4-dihydro-5H-imidazo[4,5-d]pyridazin-5-yl)-N-(1-(p-
tolyl)ethyl)acetamide;
(S)-2-(1-methyl-4-oxo-1,4-dihydro-5H-imidazo[4,5-d]pyridazin-5-yl)-N-(1-(4-
(trifluoromethyl)phenyl)ethyl)acetamide;
(S)-2-(3-cyclopropyl-1-methyl-7-oxo-1,7-dihydro-6H-pyrazolo[3,4-d]pyridazin-6-y|)-
N-(1-(4-(trifluoromethyl)phenyl)ethyl)acetamide;
(S)-2-(3-cyclopropyl-1-methyl-7-oxo-1,7-dihydro-6H-pyrazolo[3,4-d]pyridazin-6-yl)-
N-(1-(4-(trifluoromethoxy)phenyl)ethyl)acetamide;
(S)-2-(1-cyclopropyl-3-methyl-4-oxo-1,4-dihydro-5H-pyrrolo[2,3-d]pyridazin-5-yI)-
N-(1-(4-(trifluoromethyl)phenyl)ethyl)acetamide;
(S)-2-(1-cyclopropyl-3-methyl-4-oxo-1,4-dihydro-5H-pyrrolo[2,3-d]pyridazin-5-yl)-
N-(1-(4-methoxyphenyl)ethyl)acetamide;
(S)-2-(1-cyclopropyl-3-methyl-4-oxo-1,4-dihydro-5H-pyrrolo[2,3-d]pyridazin-5-yl)-
N-(1-phenylethyl)acetamide;
(S)-2-(1-cyclopropyl-3-methyl-4-oxo-1,4-dihydro-5H-pyrrolo[2,3-d]pyridazin-5-yl)-
N-(1-(p-tolyl)ethyl)acetamide;
(S)-2-(3-cyclopropyl-1-methyl-7-oxo-1,7-dihydro-6H-pyrazolo[3,4-d]pyridazin-6-yI)-
N-(1-(3-fluorophenyl)ethyl)acetamide;
(S)-2-(3-cyclopropyl-1-methyl-7-oxo-1,7-dihydro-6H-pyrazolo[3,4-d]pyridazin-6-yl)-
N-(1-(p-tolyl)ethyl)acetamide;
(S)-N-(1-(2-chloro-6-fluorophenyl)ethyl)-2-(3-cyclopropyl-1-methyl-7-oxo-1,7-
dihydro-6H-pyrazolo[3,4-d]pyridazin-6-yl)acetamide;
(S)-2-(3-cyclopropyl-1-methyl-7-oxo-1,7-dihydro-6H-pyrazolo[3,4-d]pyridazin-6-yl)-
N-(1-(3-fluoro-4-methylphenyl)ethyl)acetamide;
(S)-2-(3-cyclopropyl-1-methyl-7-oxo-1,7-dihydro-6H-pyrazolo[3,4-d]pyridazin-6-yI)-
N-(1-(2-fluoro-4-methylphenyl)ethyl)acetamide;
(S)-2-(1-methyl-7-oxo-1,7-dihydro-6H-pyrrolo[2,3-d]pyridazin-6-yl)-N-(1-
phenylethyl)acetamide;
(S)-N-(1-(3-fluorophenyl)ethyl)-2-(1,3,4-trimethyl-7-oxo-1,7-dihydro-6H-
pyrazolo[3,4-d]pyridazin-6-yl)acetamide;
(S)-2-(1-cyclobutyl-3-methyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yl)-
N-(1-(4-(trifluoromethyl)phenyl)ethyl)acetamide;

189



(S)-2-(1-(bicyclo[1.1.1]pentan-1-yl)-3-methyl-4-0x0-1,4-dihydro-5H-pyrazolo[3,4-
d]pyridazin-5-yl)-N-(1-(4-(trifluoromethyl)phenyl)ethyl)acetamide;
(S)-2-(1-(tert-butyl)-3-methyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yl)-
N-(1-(4-(trifluoromethyl)phenyl)ethyl)acetamide;
(S)-2-(3-cyclopropyl-1-methyl-7-oxo-1,7-dihydro-6H-pyrrolo[2,3-d]pyridazin-6-yl)-
N-(1-(p-tolyl)ethyl)acetamide;
(S)-2-(3-cyclopropyl-1-methyl-7-oxo-1,7-dihydro-6H-pyrrolo[2,3-d]pyridazin-6-yl)-
N-(1-(4-(trifluoromethyl)phenyl)ethyl)acetamide;
(R)-2-(1-cyclopropyl-3-methyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yl)-
N-(1-(4-(trifluoromethyl)phenyl)ethyl)acetamide;
(S)-N-(1-(4-chlorophenyl)ethyl)-2-(1-methyl-7-oxo-1,7-dihydro-6H-pyrrolo[2,3-
d]pyridazin-6-yl)acetamide;
(S)-2-(1-methyl-7-oxo-1,7-dihydro-6H-pyrrolo[2,3-d]pyridazin-6-yl)-N-(1-(p-
tolyl)ethyl)acetamide;
(S)-N-(1-(4-methoxyphenyl)ethyl)-2-(1-methyl-7-oxo-1,7-dihydro-6H-pyrrolo[2,3-
d]pyridazin-6-yl)acetamide;
(S)-2-(1-methyl-7-oxo-1,7-dihydro-6H-pyrrolo[2,3-d]pyridazin-6-yl)-N-(1-(4-
(trifluoromethyl)phenyl)ethyl)acetamide;
(S)-N-(1-(2-fluoro-4-methylphenyl)ethyl)-2-(1-methyl-7-oxo-1,7-dihydro-6H-
pyrrolo[2,3-d]pyridazin-6-yl)acetamide;
(S)-2-(1-isopropyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yl)-N-(1-(4-
(methyl-ds)phenyl)ethyl)acetamide;
(S)-2-(1-cyclopropyl-3-methyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yl)-
N-(1-(4-(methyl-ds)phenyl)ethyl)acetamide;
(S)-2-(1-isopropyl-3-methyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-y1)-N-
(1-(4-(methyl-ds)phenyl)ethyl)acetamide;
(S)-2-(1-methyl-4-oxo-3-(trifluoromethyl)-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-
5-yl)-N-(1-(p-tolyl)ethyl)acetamide;
(S)-N-(1-(2-fluoro-4-methylphenyl)ethyl)-2-(1-methyl-4-oxo-3-(trifluoromethyl)-1,4-
dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yl)acetamide;
(S)-N-(1-(3-fluoro-4-methylphenyl)ethyl)-2-(1-methyl-4-oxo-3-(trifluoromethyl)-1,4-
dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yl)acetamide;
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(S)-2-(1-methyl-4-oxo-3-(trifluoromethyl)-1,4-dihydro-5H-pyrazolo[3,4-d] pyridazin-
5-yl)-N-(1-(4-(trifluoromethyl)phenyl)ethyl)acetamide;
(S)-N-(cyclopropyl(phenyl)methyl)-2-(1-cyclopropyl-3-methyl-4-oxo-1,4-dihydro-
5H-pyrazolo[3,4-d]pyridazin-5-yl)acetamide;
(S)-2-(1-methyl-7-oxo-1,7-dihydro-6H-pyrrolo[2,3-d]pyridazin-6-yl)-N-(1-(4-
(methyl-ds)phenyl)ethyl)acetamide;
a tautomer of any one of the aforementioned compounds, and a pharmaceutically acceptable
salt of any one of the aforementioned compounds or tautomer thereof.

23. A pharmaceutical composition comprising:
a compound, tautomer or pharmaceutically acceptable salt as defined in any one of
claims 1 to 22; and
a pharmaceutically acceptable excipient.

24. A compound, tautomer or pharmaceutically acceptable salt as defined in any one of

claims 1 to 22 for use as a medicament.

25. A compound, tautomer or pharmaceutically acceptable salt as defined in any one of
claims 1 to 22 for use in treating a disease, disorder or condition selected from schizophrenia,
autism spectrum disorder, sleep disorders, depression, bipolar disorder, cognitive impairment,
attention deficit hyperactivity disorder, post-traumatic stress disorder, substance use disorder,
substance abuse, drug addiction, eating disorders, obsessive compulsive disorder, anxiety

disorders, epilepsy, pain, fibromyalgia, Alzheimer’s disease and Parkinson’s disease.

26. Use of a compound, tautomer or pharmaceutically acceptable salt as defined in any
one of claims 1 to 22, in the manufacture of a medicament for the treatment of a disease,
disorder or condition in a subject, wherein the disease, disorder or condition is selected from
schizophrenia, autism spectrum disorder, sleep disorders, depression, bipolar disorder,
cognitive impairment, attention deficit hyperactivity disorder, post-traumatic stress disorder,
substance use disorder, substance abuse, drug addiction, eating disorders, obsessive
compulsive disorder, anxiety disorders, epilepsy, pain, fibromyalgia, Alzheimer’s disease and

Parkinson’s disease.
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27. A combination comprising a compound, tautomer or pharmaceutically acceptable salt
as defined in any one of claims 1 to 22, and at least one additional pharmacologically active

agent.
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