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AZABENZIMIDAZOLES AND THEIR USE AS AMPA RECEPTOR MODULATORS

Field of the Invention

The present invention is related to compounds having AMPA receptor modulating
properties, pharmaceutical compositions comprising these compounds, chemical processes for
preparing these compounds and their use i the treatment of diseases associated with AMPA
receptor activity in animals, in particular humans.

Background of the Invention

Glutamate is the primary excitatory neurotransmitter in mammalian brain. Glutamatergic
signaling participates in a wide range of neural functions including learning and memory, long-term
potentiation and synaptic plasticity.

Glutamate receptors can be divided into two families. The 1onotropic glutamate receptors
form ion channels that activate upon binding agonist, opening a pore through the plasma membrane
through whuch cations can flow. The metabotropic glutamate receptors are G-protein-coupled
receptors, activating intracellular signal transduction cascades. The ionotropic glutamate receptors
can be further subdivided mto four sub-families, based upon sequence homology and selectivity to
exogenous agonists. These sub-fanulies are the AMPA {(o-amimo-3-hydroxyl-S-methyl-4-
1soxazole-propionic acid), NMDA (N-methyl-D-aspartate), kainate, and delta receptors.

The AMPA subtype of glutamate receptors are glutamate-~gated ion channels expressed
primarily on postsynaptic membranes of excitatory synapses in the central nervous system. AMPA
receptors assemble as tetramers of subunits. Mammals express four AMP A-receptor subunits,
called GluA1-GluA4. Each GluA subunit can be expressed in multiple splice variants; the two most
prominent splice variants are called flop and flip. GluA subuniis freely form functional homo- and
hetero-tetramers. The majority of RNA encoding GluAZ subuntis 15 edited post-transcriptionally,
altering a genetically-encoded glutamine to arginine. This RNA editing causes AMPA receptors to
preferentially form with two GluAZ units, and also prevents calcium entry through the activated
receptor.

In their native environment, the pore-forming GluA tetramers directly or indirectly associate
with numerous asxibiary proteins which modify the trafficking, localization, gating characteristics,
and pharmacology of the AMPA receptor (AMPAR). These awaliary subunits include cytoskeletal

and anchoring proteins, other signaling protemns, and several mtracellular and transmembrane
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proteins with unknown function. The wide variety of proteins which can participate in AMPA
receptor complexes vastly increases the ability of a neuron to tune the response characteristics of its
synapses.

Transmembrane AMPA Receptor Regulatory Proteins (TARPs) are a fairly recently
discovered family of proteins that have been found to associate with and modulate the activity of
AMPA receptors. {Gill and Bredt, Neuropsychopharmacology 36(1): 362-363 {2011). Several
TARPs exhibit regiospecific expression in the brain, leading to physiological differentiation of the
AMPA receptor activity. For example, TARP v2-dependent AMPA receptors are primarily
localized in the cerebellum and cerebral cortex while TARP y8-dependent AMPA receptors are
localized primarily in the hippocampus.

AMPA receptors mediate the majority of fast neurotransmussion across synaptic gaps. Thus,
mhibition or negative modulation of AMPA receptors is an attractive strategy for therapeutic
mtervention i CNS disorders characterized by excessive neurcnal activity. However, singe AMPA
receptor activity 1s so ubiquitous within ONS, general antagonism affects most areas of the CNS
resulting 1o undesired effects, such as ataxia, sedation, and/or dizzimess, which are shared by ali
known general AMPA receptor antagonists.

Epilepsy affects over 50 million people world-wide, with 30-40% of treated patients being
resistant to current pharmacotherapies and only about 8% of treated patients being mamtained
serzure free. Epilepsy is often defined as when a person has two or more unprovoked epileptic
setzures. The International League Against Epilepsy (ILAE) defines an epileptic seizure as "a
transient occurrence of signs and/or symptoms due to abnormal excessive or synchronous neuronal
activity in the brain.” Seizures are thought to have a number of underlying causalities which adds to
the difficulty in treating epilepsy. Seizures have been divided according to their clinical presentation
mcluding generalized seizures {absence, atonic, tonic-clonic {grand mal}, and myoclonic}, simple
and complex partial onset seizures, gelastic seizures, dacrystic seizures, and status epilepticus.
Current therapies target a variety of mechanisms including GABA v - aminobutyric acid) receptor
agonism, T-type calcium channel blockers, sodium channel modulators, svnaptic vesicle protein
SVZA modufation, and inhibition of GABA transaminase. More recently, AMPA receptor
antagonists have been investigated for treatment of setzures as well.

AMPA receptor antagonists are known anticonvulsant agents. Typically, AMPA receptor

antagonists have very narrow therapeutic dosing windows; the doses needed to obtain anti-
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convulsant activity are close to or overlap with doses at which undesired effects are ohserved.
{Michael A Rogawski "Revistting AMPA Receptors as an AntiEpileptic Drug Target" Epilepsy
Currents 11.2 (2011}.) However, certain anticonvulsant agents such as Talampanel ((8R}-7-Acetyl-
5-{4-amiopheny!}-8,9-dithydro-8-methyl-7H-1,3-dioxolo{4,5-- hi[2,3]benzodiazepine},
selurampanel (BGG492) (N-{7-1sopropyi-6-(2-methyl-2H-pyrazol-3-y1}-2 4-dioxo-1,4-dihydro-ZH-
qui- nazolin-3-ylimethanesulfonamide), and perampanel (5'-(2-cyanophenyl}-1'-phenyl-2,3'-
bipyridinyl-6'(1'H)-one} are general (non-TARP dependent/non-selective) AMPA receptor
antagonists. However, such general antagonism affects most areas of the UNS resulting in
undesired effects,

Glutamate as an excitatory neurotransmutier has been known to induce neurotoxicity by, for
example, abnormal excitation of central nerves. Neurotoxicity 15 an adverse structural or functional
change in the nervous system, and can take the form of subtle or gross biochemical changes, axonal
degeneration, dendritic prurung or sprouting, loss or rearrangement of synapses, or cell death.
Numerous nervous diseases involve a neurotoxic component, including and not imited to cerebral
ischenua, head myury, spinal cord ingury, Alzheimer's disease, Parkinson's disease, amyotrophic
lateral sclerosis (ALS), Huntington's chorea, AIDS nervous disturbance, epilepsy, mental disorder,
mobility disturbance, pain, spasticity, nervous disturbance by toxin i food, various
neurodegenerative diseases, various mental diseases, chronic pain, migraine, cancer pain and
diabetic neuropathy.

Substances showing an antagonistic action to excitatory neurotransmitter receptors are
potentially useful for the treatment of the above-mentioned conditions. For example,
WO2000001376 suggests that inhibitors of the interaction of glutamate with the AMPA and/or
kainate receptor complex could be useful in treating demyelinating disorders such as encephalitis,
acute disseminated encephalomyelitis, acute demyelinating polyneuropathy (Guiliain Barre
syndrome), chronic inflammatory demyelinating polyneuropathy, multiple sclerosis, Marchifava-
Bignamu disease, central pontine myelinolysis, Devic syndrome, Balo disease, HIV- or HTLV-
myelopathy, progressive multifocal leucoencephalopathy, a secondary demyelinating disorder; for
example, CNS lupus erythematodes, polyarteritis nodosa, Sjogren syndrome, sarcoidosis, 1solated
cerebral vasculitis, eic.

Hippocampus links the limbic system to frontal cortex, thereby linking emotion to cognition

{Small et al, Nat. Rev. Neurosci. 12:585-601, 2011). A meta-analysis of post-mortem neuro-
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pathology studies suggests that hippocampal volume 18 reduced m volume i patients with mood
disorders {Harrison, Brain 125:1428-1449, 2002). Hippocampal neurons are particularly
susceptible to stress-related atrophy. Pathological states characterized by excessive activity within
hippocampus may be improved by a therapeutic mtervention that selectively reduces hippocampal
excitability. Modulation of neuronal excitability within hippocampus may provide a therapeutic
benefit in mood disorders.

Excess activity in hippocampus has been observed in response to emotionally-charged
stimuli in bipolar patients compared to controls {reviewed by Chen et al,, Bipolar Disord, 13:1-15,
2011). Chronic treatment with mood stabilizers such as lithium or valproate reduced AMPA
receptor surface expression in hippocampus (Du et al, J Neurosci 28 68-79, 2008). Tricyclic
antidepressants can trigger mania in bipolar patients (Nolen and Bloemkolk, Neuropsychobiology,
42 Suppl 1:11-7, 2000); these treatments can increase AMPA receptor surface expression in
hippocarapus (Du et al, J Neurosct 24: 6578-6589, 2004.)

In Gray’s Neuropsychological Theory of Anxiety (2003}, septum and hippocampus forma
‘behavioral inhibition system’ activated during anxiety-provoking conflict situations. A corollary of
this theory 1s that anxiolytic drugs act by suppressing this “behavioral inhibition system’. Indeed,
mtrahippocampal micro-infusion of GABA 4 agomists 1s sufficient to replicate thewr anxiolytic
effects (Engin and Treit, Behav Pharmacol 18:365-374, 2007). Traditional anxiolytics with a
variety of mechamisms-of-action, including GABA a-receptor antagomsts, 5-HT; 4 receptor
antagonists, and SSRIs, suppress bramstem-stimulated theta chythm within hippocampus
{McNaughton et al., Behav Pharmacol 18: 329-346, 2007). Direct injection of inhibitors of
neuronal excitability nto rodent hippocampus was shown to reduce the hippocampal theta rhythm,
and to produce an amxiolytic phenotype. Intrahippocampal admimstration of ZI37288, an HCN
channel! inhibitor, slowed bramnstem-stimulated theta rhythm in anesthetized rat and also increased
the amount of time that rats spent in the open arms of an elevated plus maze (Yeung et al.,
Hippocampus 23:278-286, 2013}, Intrahippocampal admunistration of phenytoin, a voltage-gated
sodium channel inhibitor and anticonvulsant, showed similar effects on brainstem-stimulated theta
rhvthm frequency in anesthetized rat and was anxiolytic in conscious rat {Yeung et al,,
Neuropharmacology 62: 155-160, 2012).

Hippocampal overactivity has been observed in patients suffering from schizophrenia

{Heckers and Konradi, Curr Top Behav Neurosci. 4:529-553, 2010). The degree of hyperactivity
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was be posttively correlated to the severity of the symptoms (Tregellas et al., Am J Psychiatry 171:
549-556, 2014). Hypermetabolism 1n hippocampus (esp. CAl region) correlates with disease
progression in at-risk individuals, and with disease severity in patients diagnosed with schizophrenia
{Schobel et al., Arch Gen Psych, 66:938-946, 2009). This over-activity, combined with the
sensitivity of hippocampal neurons to excitotoxic damage, may lead to the observed decrease in
hippocampal volume in schizophrenic patients. Neuroprotection in prodromal and early stages may
prevent progressive damage (Kaur and Cadenhead , Curr Top Behav Neurosci, 2010).

In view of the clinical importance of AMPA receptors, the identification of compounds that
modulate AMPA receptor function represents an attractive avenue into the development of new
therapeutic agents. Such compounds are provided herein.

Summary of the Invention

Provided herein are compounds which are AMPA receptor modulators. In another aspect,
provided herem are compounds which modulate certaim TARP dependent AMPA receptors. The
compounds described herein are suitable for treatment of conditions mvolving AMPA receptor
activity, and for treatment of conditions mvolving selective modulation of TARP dependent AMPA
receptor activity, thereby allowing for treatment of conditions such as, imfer afia, abnormal
NEeUrotransmission across synaptic gaps, excessive neuronal activity, abnormal excessive or
synchronous neuronal activity m the brain, neuwrotoxicity {e.g., adverse structural or functional
changes m the nervous system, subtle or gross biochemical changes, axonal degeneration, dendnitic
pruming or sprouting, loss or rearrangement of synapses, or cell death), neuronal excitability within
hippocampus, neuronal excitotoxicity, hippocampal overactivity, and the hike.

The invention is directed to the general and preferred embodiments defined, respectively, by
the independent and dependent claims appended hereto, which are incorporated by reference herein.

One aspect of this invention concerns compounds of Formula {I):

RS
R4 X%
[ ] >x
RTONT TN
o &

wherein
XisNor CR(’;

1: - .o ~
R’ 1s a member selected from the group consisting of’
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H, -Cysalkyl, -Cj shaloatkyl, -Cysatkoxy, {(CHy ) C(=0YOCHs, -(CH, 1 50H, ~{(CH2)1,0-
Crsalkyl, -CH(CH:)YOCH;, -C{CH3 ), 0CH;, -CH,S0,CH;, -C(=0OH, -NH-Csalkyl, -
N(Crsalkyly, -C=ONH)C salkyl, -CEON(CLsalkyl),, -Cageyeloalkyl, -(CH,3-Cs.
scyeloalkyl, -CH{CH:)-Cageyeloalkyl, -NH-Csseveloalkyl, -C(=0YNH-cyclopropyl,-
C(=0)-NH-phenyl, -C(=0}-azetidinyl, -C(=0}-pyrrolidinyl, azetidinyl, phenyl, benzyl,

(Vg

oxetanyl, tetrahydrofuranyl, tetrahydropyranyl, -CH;-pyrazinyl, furanvl, thienyl, and

pyridinyl, wherein the -Cyscycloalkyl, phenyl, oxetanyl, azetidinyl, tetrahydrofuranyl,

tetrahydropyranyl, pyridinyl, pyrazinyl, furany! and thienyl rings are each independently

optionally substituted with 1-3 substituents selected from the group consisting of' halo, -
10 Cysalkyl, ~Cyshaloalkyi, -Cishaloalkoxy, -OH, and -C(=0)0C, salkyl;

2. N .. o
R’ 1s selected from the group consisting of’

, and . wherein each R” is
independently optionaiiy substituted with a member selected from the group consisting
i5 of:SH, halo, -Cysalkyl, -Cysalkenyl, -CN, -OH, CH=CHCH,0H, - (CH;)»COH,
C(=0)0C .salkyl, and phenyl;

R’ is selected from the group consisting of! H, halo, -Csalkyl, -8-Cysalkyl, -Cyshaloalkyl, -C,.
satkoxy, NRMR® .OH, -(CHy)1 5OH, ~-CH=CHCH,0H, -Cs.scycloalkyl, piperidinyl,
piperazinyl, morpholinyl, and pyrnidyl;

20 each R™ and R™ are independently selected from the group consisting of H and Cy.salkyl;

R is selected from the group consisting of! H, halo, -CHs, and -CF;

R’ 15 selected from the group consisting of: H, ~OH, -C, salkyl, -Cysalkoxy, -C, shaloalkyl, -Cy.
shaloalkoxy, -NRR™®, azetidinyl, and morpholinyl; each R™ and R™ are independently
selected from the group consisting of: -Cjsalkyl, and -Cyshaloalkyl;

25 R® is selected from the group consisting oft H, -OH, ~-CHF,, and -Br; and

6
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R isHor -Crsalkyl;
and pharmaceutically acceptable salts, N-oxides, or solvates of compounds of Formula (I).

Further embodiments are provided by pharmaceutically acceptable prodrugs of
compounds of Formula (I}, and pharmaceutically active metabolites of compounds of Formula
M.

In certain embodiments, the compounds of Formula (1) are compounds selected from
those species described or exemplified in the detailed description below.

In a further aspect, the invention relates to enantiomers and diastereomers of the compounds
of Formula (1), as well as their pharmaceutically acceptable salts.

In a further aspect, the mvention relates to pharmaceutical composttions, comprising an
effective amount of at least one compound selected from compounds of Formula (I),
pharmaceutically acceptable salts, N-oxides or solvates of compounds of Formula (I},
pharmaceutically acceptable prodrugs of compounds of Formula (I}, and pharmaceutically active
metabolites of Formula (I).

Pharmaceutical compositions according to the invention may further comprise one or more
pharmaceutically acceptable excipients.

In another aspect, the chemical embodiments of the present invention are useful as AMPA
receptor modulators. Thus, the invention s directed to a method for modulating AMPA receptor
activity, including when such receptor is m a subject, comprising exposing AMPA receptor 1o an
effective amount of at least one compound selected from compounds of Formula (1),
pharmaceutically acceptable salts, N-oxides or solvates of compounds of Formula (1),
pharmaceutically acceptable prodrugs of compounds of Formula (I}, and pharmaceutically active
metabolites of compounds of Formula (1},

In another aspect, the invention 13 directed to a method of treating a subject suffering from,
or diagnosed with a disease, disorder, or medical condition mediated by AMPA receptor activity,
comprising administering to the subject in need of such treatment an effective amount of at least one
compound selected from compounds of Formula (13, pharmaceutically acceptable salis, N-oxides or
solvates of compounds of Formula (I}, pharmaceutically acceptable prodrugs of compounds of
Formula (I}, and pharmaceutically active metabolites of compounds of Formula (). Additional

embodiments of methods of treatment are set forth in the detailed description.
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In another aspect, the method of studying isotopically labeled compounds in metabolic
studies (preferably with '*C), reaction kinetic studies (with, for example “H or “H), detection or
imaging techniques {such as positron emission tomography (PET) or single-photon enmussion
computed tomography (SPECT}] including drug or substrate tissue distribution assays, or in
radicactive treatment of patients. For example, an "°F or ''C labeled compound may be particularly
preferred for PET or SPECT studies.

Additional embodiments of this invention include methods of making compounds of
Formula (I}, pharmaceutically acceptable salts, N-oxides or solvates of compounds of Formula (1},
pharmaceutically acceptable prodrugs of compounds of Formula (I}, and pharmaceutically active
metabolites of Formula (I).

An object of the present invention 1s to overcome or ameliorate at least one of the
disadvantages of the conventional methodologies and/or prior art, or to provide a useful alternative
thereto,

Additional embodiments, features, and advantages of the invention will be apparent from
the following detailed description and through practice of the mvention.

In another aspect provided herein are compounds of Formula (IA), as well as
pharmaceutically acceptable salts, N-oxides or solvates of cormpounds of Formula (IA)},
pharmaceutically acceptable prodrugs of compounds of Formula (IA), and pharmaceutically active
metabolites of Formula (IA}. In another aspect provided herein are compounds of Formula (IE), as
well as pharmaceutically acceptable salts, N-oxides or solvates of compounds of Formula (IE},
pharmaceutically acceptable prodrugs of compounds of Formula (IE), and pharmaceutically active
metabolites of Formula (IE). In a fusther aspect, provided herein are pharmaceutical compositions,
comprising an effective amount of a compound of Formula (IA) or Formula (IE), as well as
pharmaceutically acceptable salts, N-oxides or solvates of compounds of Formula (1A} or Formula
{(IE), pharmaceutically acceptable prodrugs of compounds of Formula (1A} or Formula (IE), and
pharmaceutically active metabolites of Formula (A} or Formula (IE). In a further aspect, provided
herein are compounds of Formula (A} or Formula (IE), as well as pharmaceutically acceptable
salts, N-oxides or solvates of compounds of Formula (A} or Formula (1E), pharmaceutically
acceptable prodrugs of compounds of Formula (TA) or Formula (IE)}, and pharmaceutically active

metabolites of Formula (IA) or Formula (IE), for rhe treatment of any condition described herein.
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Detasled Description
In one aspect, provided herein are compounds of Formula (I}, and pharmaceutically

acceptable salts, N-oxides, or solvates thereof,

RE
R4 X
X
\ 1
fi =
RN N\
U

5 wheremn
Xis N or CR®
R is a member selected from the group consisting of
H, -Cisalkyl, -Cyshaloalkyl, -Cysatkoxy, (CH o C(=0YOCH;, -(CH150H, ~{CH;) 1,0
Crsalkyl, -CH(CH:)YOCH;, -C{CH3 ), 0CH;, -CH,S0,CH;, -C(=0OH, -NH-Csalkyl, -
10 N(Crsalkylyy, ~-CEOINCHIC satkyl, -CEOIN(Crasalkyly, -Cageyeloalkyl, -(CH,)-Ca.
scyeloalkyl, -CH{CH:)-Cageyeloalky i, -NH-Cs geyveloalkyl, -C{(=0}NH-cyclopropyl,-
C(=0)-NH-phenyl, -C(=0}-azetidinyl, -C(=0}-pyrrolidinyl, azetidinyl, phenyl, benzyi,
oxetanyl, tetrahvdrofuranyl, tetrahydropyranyl, -CHy-pyrazinyl, furanyl, thienyl, or
pyridinyl, wherein the -Cyscycloalkyl, phenyl, oxetanyl, azetidinyl, tetrahydrofuranyl,
15 tetrahydropyranyl, pyridinyl, pyrazinyl, furany! and thienyl rings are each independently
optionally substituted with 1-3 substituents selected from the group consisting of' halo, -
Cysalkyl, -Cyshaloalkyl, -Cyshaloalkoxy, -OH, and -C{(=0)0C salkyl;

R’ is selected from the group consisting of

B AXARD

N~ HN-N

% X @

1
‘,vlvv whny

R7/N\< HN{\ HN

20 ,and . wherein each R is

independently optionaﬂy substituted with a member selected from the group consisting of:

9
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*H, halo, -Crsalkyl, -Cpsalkenyl, -CN, -OH, CH=CHCH,OH, - (CH,):COH, C(=0)0C,.
satkyl, and phenyt;

R’ is selected from the group consisting of: H, halo, -Csalkyl, -8-Cysalkyl, -C; shaloalkyl, -Cy.
satkoxy, -NRVR™, -OH, -(CH,),2.0H, -CH=CHCH,OH, -C:.scycloalkyl, piperidinyl,
piperazinyl, morpholinyl, and pyridyl;
each R and R are independently selected from the group consisting of H and C.salkyl;

R* is selected from the group consisting of! H, hale, -CHs, and -CF5;

R’ is selected from the group consisting of: H, -OH, -C\_salkyl, -C\salkoxy, -Cyshaloalkyl, -C.
shaloalkoxy, -NRR™, azetidinyl, and morpholinyl; each R™® and R™" are independently
selected from the group consisting of: -C;_satkyi, and -Cy_shaloalkvi; and

R’ is selected from the group consisting of: H, -OH, -CHF,, and -Br; and

R’ isHor -Cysalkyl

An additional embodiment of the invention 1s a compound of Formula (1) wherein X is N.

An additional embodiment of the invention is a compound of Forroula (I} wherein X is CR®.

An additional embodiment of the invention is a cornpound of Formula (I} wherein R” is H.

An additional embodiment of the invention is a compound of Formula (I} wherein R’ is H, -
Cisalkyl, -Cyshaloalkyl, -Csalkoxy, (CHa L CEDYOCH;, ~(CH,)-OH, -C(CH: ), 0CH;, (CHu -
0-Chaaalkyl, -CH(CH)OCH;, -CHyS0,CH;, -NH-Chasalkyl, -N{Cysalkyly, -C(=0)N{H)Csalkyl,
or ~C{=0N{Csalkyih.

An additional embodiment of the invention is a compound of Formula (I} wherein R’ is H, -
Crsalkyl, -Cishaloalkyl, -Crsalkoxy, ~(CHz3-OH, «(CH)i2-0-Chsalkyl, -C(CH; pOCH;3, or -
CH(CH:)OCH;.

An additional embodiment of the invention is a compound of Formula (1) wherein R is -(s.
scycloatkyl, (CHL)-Cspeycloalkyl, -CH{CH:)-Cspeycloalkyl, NH-Csseycloalkyl, -C(=0)NH-
cyclopropyi, -C(=0}-NH-phenyl, -C{(=0}-azetidinyl, -C(=0}-pyrrolidinyl, azetidinyl, phenvl,
benzyl, oxetanyl, tetrahydrofuranyl, tetrahydropyranyl, -CH,-pyrazinyl, furanyl, thienyl, or
pyridinyl, wherein the -Csgeyeloalkyl, phenyl, oxetanyl, azetidinyl, and pyridiny! rings are each
independently optionally substituted with 1-3 substituents independently selected from the group
conststing of: halo, -C.salkyl, -Cy shaloalkyl, -Cyshaloalkoxy, -OH, and -C(=0)0C salkyl

An additional embodiment of the invention is a compound of Formula (I) wherein R’ is

cyclopropyi, cyclobutyl, cyclopentyl, cyclohexyl, 1-fluorocyclopropyl, 3-fluorocyclobutyl,

10
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cyclopropanol, 2-furyl, 3-methyloxetan-3-yl, 2-tetrahydrofuran-3-vyl, tetrahydropyran-4-yi, 2-
thienyl, cyclopentylmethyl, pyrazin-2-ylmethyl, -C{(=0)NH-cyclopropyl, -C{=0}-NH-phenyi, -
C(=0})-azetidinyl, -C{(=0}-pyrrolidinyl, or NH-cyclohexyl.

An additional embodiment of the invention is a compound of Formula (1) wherein RYis (s
scycloalkyl, phenyl, -CH,-phenyl, or pyridyl, wherein each phenyl, -CH,-phenyl, or pyridyl is
optionally substituted with 1-3 substituents independently selected from the group consisting of.
halo, -Cysalkyl, -Cshaloalkyl, -C; shaloalkoxy, and -OH.

An additional embodiment of the invention is a compound of Formula (I) wherein R' is
phenyl, 2-chlorophenyl, 4-fluorophenyl, 4-(diflucromethyl)phenyl, 4-(trifluoromethybiphenyi, 4-
{(trifluoromethoxy)phenyl, 4-fluoro-3-methyl-phenyl, p-tolyl, m-tolyl, pyridyl, 2-chloro~4-pyridyl,
2-bromo-4-pyridyl, 2-fluoro-4-pyridyl, 2-[“Flfluoro-4-pyridyl, 2-"*Flfluoro-4-pyridyl, 5-fluoro-2-
pyridyl, 6-fluoro-3-pyrndyl, or pyndin-2-0l,

An additional embodiment of the invention is a compound of Formula (I} wherein R is -C\.
salkyl, ~Cy.s haloalkyl, or -Csgeycloalkyl, wherein the -Cascycloalkyl is optionally substituted with
halo.

. . - . . . P . 2 -
An additional embodiment of the invention 15 a compound of Formaula (I) wherein R” 13

1
) SW ! !

= I\
N\| N A

) NH ) |
HN / , AN=N | =N HN / ,or HN=N - wherein each R” is independently optionally

substituted with a member selected from the group consisting of’ halo, -Cyisalkyl, -Cysalkenyl, -CN,
-OH, CH=CHCH,OH, -(CH,3COH, C(=0)0C salkyl, and phenyl.

An additional embodiment of the invention is a corpound of Formula (I) wherein R? is

i 'S NH
HN HN N HN HN
io, §O R ‘§ ‘Q P

T O | wherein each R’ is independently
optionally substituted with a member selected from the group consisting of: halo, -Cysalkyl, -Ci.
salkenyl, -CN, -OH, CH=CHCH,OH, ~(CH,);:COH, C(=0)Y0C.salkyl, and phenyl; and R’is Hor-
CHs.

i1
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An additional embodiment of the invention is a compound of Formula (I} wherein R 15

[l [}
v

S
HN R7/ N

HN\f\G , O, or O, wherein each R” is independently optionally substituted with a
member selected from the group consisting of’ halo, -Cysalkyl, -Csalkenyl, -CN, -OH,
CH=CHCH,OH, -(CH,xCOH, C(=0)OC salkyl, and phenyl; and R is H or -CHa.

An additional embodiment of the invention is a compound of Formula (I} wherein R’ is 1H-
mdazol-3-0l, 1H-indazol-5-yl, 1H-indazol-6-yi, 3-bomo-1H-indazol-5-yl, 3-fluoro-1H-indazol-5-vi,
1H-indazole-3-carbonitrile, (E)-3-(1H-indazol-7-vljprop-2-en-1-ol, (1H-indazol-7-yl}propan-1-ol,
4-chloro-1H-1ndazol-6-vl, 4-methyl-1H-indazol-6-yi, 7-bromo-1H-indazol-5-y1, 7-phenyl-1H-
indazol-5-yl, 7-propyl-1H-indazol-5-y1, S-methyl 1H-indazole-7-carboxylate, fers-butyl 1H-
mdazole-1-carboxylate, 1 H-indol-5-vl, 1H-pyrrolo[2,3-blpyridin-5-yi, or 1H-pyrazolo{3,4-
blpyridin-5-vL

An additional embodiment of the invention is a compound of Forroula (I} wherein R® is
indolin-2-one, 7-methyl-indohn-2-one, 7-fluorc-indolin-2-one, 7-chloro-indolin-2-one, mdoline-2,3-
dione, 1,3-dihydropyrrolof2.3-blpyridin-2-one, 1,3-dihvdrobenzimidazol-2-one, 3H-1,3-
benzoxazol-2-one, 4-fluore-3H-1,3-benzoxazol-2-one, d-bromo-3H-1,3-benzoxazol-2-one, 3H-1,3-
benzothiazol-2-one, 4-methyl-3H-1,3-benzothiazol-2-one, 3-methylbenzo[djthiazol-2(3H}-one, or
4-chloro-3H-1,3-benzothiazol-2-one.

An additional embodiment of the invention is a compound of Formula (I} wherein R® is 1H-
mdazol-3-ol, 1H-ndazol-3-y1, 3-bomo-~1H-indazol-5-vl, 3-fluoro-1H-mndazol-5-y1, TH-indazole-3-
carbortrile, (E)-3-(1H-indazol-7-ylprop-2-en-1-ol, (1 H-indazol-7-yhpropan-1-ol, 7-bromo-1H-
indazol-5-y1, 7-phenyl-1H-indazol-5-vl, 7-propyl-1H-indazol-5-y1, S-methyl 1H-indazole-7-
carboxylate, fer-butyl 1H-indazole--carboxylate, mdolin-2-one, 7-methyl-indolin-2-one, 7-flucro-
mdolin-2-one, 7-chloro-mdolin-2-one, 3H-1,3-benzothiazol-2-one, 4-methyl-3H-1,3-benzothiazol-
2-one, 3-methylbenzold]thiazol-2(3H}-one, or 4-chloro-3H-1,3-benzothiazol-2-one.

An additional embodiment of the invention is a compound of Formula (1) wherein R’ is H,
halo, -Cysalkyl, -Cishaloalkyl, -OCH;, -NH,, -N{CHz),, or -OH.

An additional embodiment of the invention is a compound of Formula (1} wherein RYis H,

fluore or -CHs.

12



(Vg

WO 2016/176460 PCT/US2016/029801

An additional embodiment of the invention is a compound of Formula (I} wherein R’ is H, -
OH, -Cyisalkyl, -Cshaloalkyl, or -Ci.shaloalkoxy.

An additional embodiment of the invention is a compound of Formula (I) wherein R’ is H.

An additional embodiment of the invention is a compound of Formula (1) wherein R® is H.

An additional embodiment of the invention is a compound of Formula (I) wherein R is H.

An additional embodiment of the invention is a compound of Formula (I) wherein R’ is H, -
Crsalkyl, and -C;_shaloalkyl; Ris H, -CH;, or F; and R isH

An additional embodiment of the invention is a compound of Formula (I) wherein R” is H;
R is H, halo, ~Cysalkyl, -Cyshaloalkyl, Cigevcloalkyl, or -Cysalkoxy; and R’is H, -CH;, -
CHEF,, ~-CH(CH;),, -OH, -N(CH;YCH,CH,F, -N(CH3),, -O-CH,CH,F, -OCH;, morpholinyl, or
azetidinyl,

An additional embodiment of the invention is a compound of Formula (I} wherein R is H;
RYis H; and R’ is H, -CH;, -CH,CH,, -CH,CH,CH;, -C{CHy);, -CH{(CH,),, -CFs, -CEH, or -
CF,CH;.

An additional embodiment of the invention is a compound of Formula (I) wherein
XisN;

R'is H, Cpsalkyl, Cyshaloalkyl, Cisalkoxy, phenyl, or Csseycloalkyl, wherein the cycloaltkyl

and phenyl are each independently optionally substituted with 1-3 halo substituents;

1 1
wwv

1
wans

S
HN HN

R s HN\I\G , O, or O :and
R is H, Cpsalkyl, or Cr.shaloalkyl.
An additional embodiment of the invention 15 a compound of Formula (I} wherem
Xis CR‘(”, where R® is H;
Ry s H, Cisalkyl, Cishaloalkyl, Crsalkoxy, phenvl, or Ciscycloalkyl, wherem the cycloalkyl

and phenyl are each independently optionally substituted with 1-3 halo substituents;
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S
HN HN

Ry s HN\N/ , O, or O ; each R? is independently optionally substituted with
halo, and -Cy.salkyl;

R’ is H, Cysalkyl, or Cyshaloalkyl; and

RYisH.

5 An additional embodiment of the invention is a compound of Formula (1) having the

Formula (TA):
N
L=
3 N/ N\

R® (1A)

R

wherein

R'is Crsalkyl, Cyshaloalkyl, Cysalkoxy, phenyl, or Cageycloalkyl, wherein the Caseycloalkyl

10 and phenyl are mdependently optionally substituted with 1-3 halo substituents;
S
» HN HN
RYis HN-N O, or O :and

R is H, Crsalkyl, or Cyshaloalkyl;
and pharmaceutically acceptable salts, N-oxides or solvates of compounds of Formula (TA).
An additional embodiment of the invention 1s a compound of Formula (I} having the

15  Formula (JE}:

R5
| = \ R‘]
R NZ N
R? (IE)

wherein
R is a member selected from the group consisting of.
H, -Cyiaalkyl, -Cyshaloalkyl, (CHa)i:0H, -(CH)100-Crsalkyl, -CH{CH)OCH;, or -
20 C(=0)H, -Csscycloalkyl, phenyl, and tetrahydrofuranyl, wherein the -Cs zeycloalkyl,

14
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phenyl, and tetrahydrofuranyi rings are each independently optionally substituted with 1-3
halo subsitutents;

R’ is selected from the group consisting of

o oo v e i @
= | | X N
Na N~ S
) ) ) HN » HN RLN{\
HN—/  HN~N = HN-Y HN—/ O HN~N 0. and o}

wherein each R” is independently optionally substituted with a member selected from the
group consisting of. halo, and -Csalkyl;

R’ is selected from the group consisting of: H, halo, -Csalkyl, -C,shaloalkyl, and -Csalkoxy;

R’ is selected from the group consisting of: H, -Crsalkyl, -Cysalkoxy, -NRPR™, azetidinyl, and
morpholinyl; each R™ and R are independently -C\.salkyl; and

R'is H;

and pharmaceutically acceptable salts, N-oxides or solvates of compounds of Formula (IF).
An additional embodiment of the invention s a compound of Formaula (I) having the
Formula (IE):
wherein:

R is a member selected from the group consisting of

-Cysalkoxy, (CHopC(=0)YOCH;, -C(CH3pOCH,, ~CH,S0,CH;3, -C(=0)H, -NH-C,salkyl, -
MN(Cysalkyl)s, -C(=0NH)C salkyl, or -CEOIN(C salkyly, (CHo)-Caseyeloalkyd, -
CH{CH;)-Cszeycloalkyl, ~-NH-Csgeycloalkyl, -C(=0)NH-cyclopropyl,-C(=0)-NH-
phenyl, -CEQazetidingl, -C(=0)-pyrrolidinyl, azetidinyl, phenyl, benzyl, oxetanyl,
tetrahydrofiranyl, tetrahydropyranyl, -CHy-pyrazinyl, furanyl, thienyl, or pyridinyl,
wherein the -(sseycloalkyl, phenyl, oxetanyl, azetidinyl, tetrahydrofuranyl,
tetrahydropyranyl, pynidinyl, pyrazinyl, furanyl and thienyl rings are each independently
optionally substituted with 1-3 substituents selected from the group consisting of: halg, -
Cysalkyl, -Crshaloalkyl, -Cyshaloalkoxy, ~-OH, and -C(=0)0Csalkyl; and

R’ 1s selected from the group consisting of’
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~ ] DU S
N N .~
) ) NH Y y N % HN Ri=N—(
HN , HN~N , =N HN , o, HN~N , 0, O |
HN~<\ HN—(
, and ; wherein each R’ is independently optionally substituted with a

member selected from the group consisting of: *H, halo, -Cysatkyl, -Crsalkenyl, -CN, -

OH, CH=CHCH,OH, - (CH):COH and C(=0)0Csalkyl.

A further embodiment of the current invention 1s a compound as shown below 1n Table 1.

Table 1.

Ex. # | Compound Name

1 3-(1H-Indazol-5-v1}-2-phenyl-5-{trifluoromethyl)-3H-1midazo[4,5-blpyridine;

[

3-{1H-Indazol-5-y1}-2-phenyl-imidazof[4,5-blpyridine;
{

957

3-(1H-Indazol-5-y1}-5-methyl-2-phenyl-imidazo[4,5-blpyridine;

4 2-(4-Floorophenyl)-3-(1 H-indazol-3-y1}-5-methyl-imidazo[4,5-blpyridine;

5 2-(4-Fluorophenyl}-3-(1 H-indol-5-y1}-5-methoxy-imidazo[4,5-blpyridine;

6 5-{2-{4-Fluorophenvl)-5-methoxv-imidazol4,5-blpyridin-3-yljindolin-2-one;
7 S5-Chloro-2-(4-fluoropheny!)-3-(1H-indazol-S-y imidazof4,5-blpyridine;

8 2-(2-Chlorophenyl)-3-(1H-indazol-5-y1}-S-methyl-imidazo[4,5-blpyridine;
S 3-(1H-Indazol-5-yi}-0-methyi-2Z-phenyl-inudazo[4,5-blpyridine;

16
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Ex. # | Compound Name

10 5-Chloro-3-(1H-indazol-5-y1}-2-phenvi-imidazof4,5-bpyridine;

11 5-Chloro-2-cyclopentyl-3-(1H-indazol-5-y hmidazo[4,5-blpyridine;

12 tert-Butyl 5-(5-methyl-2-phenyl-imidazo{4,5-blpyridin-3-vhindazole-1-
carboxvlate;

13 3-(1H-Indol-5-y1}-2-pheny I-5-{trifluoromethy imidazol4,5-blpyridine;

14 6-{2-Phenyl-5-(trifluoromethyl imidazof4,5-blpyridin-3-yi}-3H-1,3-benzothiazol-
2-one;

il
(v

6-(5-Fluoro-2-phenyl-imidazo{4,5-blpyridin-3-yi}-3H-1,3-benzothiazol-2-one;

16 6-[2-(4-Fluorophenyh-3-(trifluoromethylinudazo[4, S-blpyridin-3-y1}-3H-1,3-
benzothiazol-2-one;

17 6-(5-Methyl-2-phenyl-tmidazo[4,5-blpyridin-3-y}-3H-1,3-benzothiazol-2-one;

18 o-(S-Methoxy-2-phenyl-inudazo[4,5-blpyridin-3-y1)-3H-1,3-benzothazol-2-one;

15 6-{2-tert-Butyl-5-(trifluoromethyyimidazo{4, 5-blpyridin-3-y1]-3H-1,3-
benzothiazol-2-one;

20 6-[2-{4-Fluorophenyhimidazo{4,5-blpyridin-3-v1]-3H-1,3-benzothiazol-2-one;

21 5-12-(4-Fluorophenyhimidazo[4,5-blpyridin-3-yi}-1 3-dihydrobenzinidazol-2-one;

22 2-(4-Floorophenyl)-3-(1 H-indazol-3-yhimidazo[4,5-blpyridine;

23 5-12-(4-Fluorophenylimidazol4, 5-blpyridin-3-yl]indolin-2-one;

24 6-{2-(4-Fluorophenvimidazo{4,5-blpvridin-3-y1}-3H-1,3-benzoxazol-2-one;

25 6-(2-Phenylimidazo[4, S-blpyridin-3-y1)-3H-1,3-benzothiazol-2-one;

26 3-(1H-Indol-5-y1}-2-phenyl-imidazo[4,5-blpyridine;

-
~3
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Ex. # | Compound Name

27 6-{2-(4-Fluorophenvi)-S-methyb-imidazoi4, 5-blpvridin-3-v1}-3H-1,3-benzothiazol-
2-one;

28 6-[2-(6-Fluoro-3~-pyridylimidazol4,5-blpyndin-3-y1]-3H-1,3-benzothiazol-2-one;

29 6-{2-(2-Fluoro-4-pyridyl}-5-methyl-imidazol4,5-blpyridin-3-yi}-3H-1 3-
benzothiazol-2-one;

30 6-[5-Chloro-2-{4-fluorophenyiyimidazo{4, 5-blpyridin-3-y1}-3H-1,3-benzothiazol-
2~-one;

957
[

6-{2-(2-Fluoro-4-pyridyl}-5-(influoromethyhimidazof4, 5-blpyridin-3-vi}-3H-1,3-
benzothiazol-2-one;

32 6-(5-Bromo-2-phenyl-imidazof4, 5-blpyridin-3-y)-3H-1,3-benzothiazol-2-one;

33 3-[2-{(4-Fluorophenyl)-5-(trifluoromethylyimudazof4,S-blpyridin-3-yljindohin-2-

one;
34 5-{2-Phenvhimidazo{4,5-blpyridin-3-viindohin-2-one;
35 5-[2-{(4-Fluorophenyl)-S-methyi-imidazo[4, 5-blpyridin-3-yljindolin-2-one;
36 5-{2-Phenyl-5-(trifluoromethyl imidazo[4, 5-bipyridin-3-ylhindolin-2-one;
37 3-[5-Fluoro-2-(4-fluorophenyDimidazof4,5-blpyridin-3-yljindolin-2-one;
38 5-12-Isopropyi-5-(trifluoromethyliinidazo[4,5-bipyridin-3-yljindolin-2-one;
39 6-[2-Cyclopentyl-S-(trifluoromethylmudazol4, 5-blpynidin-3-y1}-3H-1,3-

benzothiazol-2-one;

40 6-[2-Cyclohexyl-5-(trifluoromethyl}imidazof4,5-blpyridin-3-yi}-3H-1,3-
benzothiazol-2-one;

41 6-{2-Cyclopropyl-5-(trifluoromethylyimidazof4,5-bipyridin-3-y1}-3H-1,3-
benzothiazol-2-one;

42 o-[2-Tetrahydropyran-4-y1-5-(trifluoromethviyimidazol4, S-blpyndin-3-yi}-3H-1,3-
benzothiazol-2-one;

43 2-Cyclopropyl-3-(1H-indazol-5-y1)-5-(trifluoromethy Hhimidazo[4,5-blpyridine;

18
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Ex. # | Compound Name

44 6-{2-Ethyl-5-(trifluoromethylyinndazo{4,5-blpyridin-3-y1]-3H-1,3-benzothiazol-2-
one;

45 6-[2-Isopropy-3-(irifluoromethyl hmidazo[4,5-blpyridin-3-y{}-3H-1,3-
benzothiazol-2-one;

46 6-{2-Methyl-5-(trifluoromethyliimidazo{4,5-blpyridin-3-yi]-3H-1,3-benzothiazol-
2-one;

47 3-[2-Methyl-5-{trifluoromethyDimidazol4, 5-blpyridin-3-vijindohin-2-one;

48 5-12-Cyclohexyl-5-(trifluoromethyimidazof4, 5-blpyridin-3-vijindolin-2-one;

49 5-12-Cyclobutyl-5-{trifluoromethyhimidazof4, 5-bipyridin-3-yljindolin-2-one;

50 3-[2-Tetrahydropyran-4-y1-5-(irifluoromethyl yimidazo[4,5-blpyridin-3-yijindolin-

2-one;
51 5-{2-Isobutvi-S-(triflupromethyl pmidazol4,5-blpyridin-3-yljindolin-2-one;
52 (racemic)- 5-[2-Tetrahydrofuran-3-yi-5-(trifluoromethyl)inudazo[4,5-bipyridin-3-

yljindolin-2-one;

53 5-{5-(Trifluoromethyl}-2-(3,3,3-trifluoropropylimidazof4,5-blpyridin-3-
yljindolin-2-one;

54 5-[2-{Cyclopentylmethyl}-5-(tnfluoromethy himudazo{4, 5-blpyridin-3-yljindolin-
2~-one;

55 5-12-Cyclopropyl-S-(triflucromethyl}inidazo[4,5-blpyridin-3-yljindolin-2-one;

56 5-[2-Benzyl-5-{trifluocromethyDimidazol4,5-blpyridin-3-yljindolin-2-one;

57 5-12-(Pyrazin-2-yimethy})-S-(trifluoromethyljimidazo{4, 5-blpyridin-3-yljindolin-

2-one;

58 2-Cyclopentyl-3-(1H-indol-5-y1}-5-(trifluoromethyimidazo{4, 5-bipyridine;

59 2-teri-Buty-3-(1H-indol-5-yD}-3-(trifluoromethyimidazof 4, S-blpyridine;

60 5-12-Cyclopentyl-S-(trifluoromethyimidazo{4, 5-b]pyridin-3-y1ljindolin-2-one;

19
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Ex. # | Compound Name

61 5-{2-tert-Butyl-5-(trifluoromethyhimidazo{4, 5-blpvridin-3-vl}indolin-2-one;

62 4-[2-(4-Floorophenyly-3-(1 H-indazol-5-ylimdazo[4,5-blpynidin-7-yHmorpholine;

63 5-{2-{4-Fluorophenyl}-7-morpholino-imidazol4,5-blpyndin-3-yindolin-2-one;

64 6-[2-Phenyl-5-(1-piperidy imudazo[4,5-blpyridin-3-y1}-3H-1,3-benzothiazol-2-
one;

65 6-{5-Morpholing-2-phenyl-imidazo[4,5-blpyridin-3-y1}-3H-1,3-benzothiazol-2-
one;

66 6-{5-(Dimethylamino)-2-phenyl-imidazo{4,5-blpyridin-3-vi}-3H-1, 3-benzothiazol-
2-one;

67 6-(5-(Ditluoromethyh-2-phenyl-3H-tmidazo[4,5-blpyridin-3-yl}benzo[d]thiazol-
2(3H)-one;

68 6-{2-{4-( Diftuoromethvlphenyljimidazol4,5-bipyridin-3-y1}-3H-1,3-benzothiazol-
2-one;

69 o-[7-(Difluoromethy-2-phenyl-imidazo[4,5-blpyridin-3-y1}-3H-1,3-benzothiazol-
2-one;

70 6-(7-Isopropyi-2-phenyl-imidazo[4,5-blpyridin-3-y1}-3H-1 3-benzothiazol-2-one;

B

71 6-{2-{4-Fluorophenyh-5-thydroxymethyl)-3H-mmidazo[4,5-blpyridin-3-
ylbenzo[dlthiazol-2(3H)-one;

72 6-(2-(4-Fluorophenyl)-7-hydroxy-5-methyl-3H-imidazo[4,5-blpyridin-3-
yviybenzo[d]thiazol-2(3H)-one;

73 5-(2-(3-Hydroxypropyl}-S-(trifluoromethyl}-3H-imidazo[4,5-blpyridin-3-
yihndolin-2-one;

74 5-(2-Cyclobutyl-5-methyi-imidazo{4,5-blpyridin-3-yljindolin-2-one;

75 5-{2-Ethyl-5-methyl-imidazo[4,5-blpyridin-3-yljindolin-2-one;

76 5-[2-(3-Methyloxetan-3-yD-S-(trifluoromethylyimidazo[4, 5-blpynidin-3-yljindolin-
2-one;

77 5-{2-(2-Methoxyethy}-5-{triflusromethviyimidazo|4,5-blpynidin-3-yljindolin-2-
one;

20
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Ex. # | Compound Name

78 2-Cyclobutyl-5-cyclopropyi-3-(1H-indazol-5-y himidazo[4,5-blpyridine;

79 5-Cyclopropyi-3-(1H-indazol-5-y1}-Z-isopropyl-inudazof4,5-blpyridine;

80 6-[2-Cyclobutyl-5-(trifluoromethylyinidazo[4,5-blpynidin-3-y1}-3H-1,3-
benzoxazol-Z-one;

81 Azetidin-1-y1-[3-(1H-indazol-5-y1}-5-(trifluoromethyl imidazo[4,S-blpyridin-2-
ylimethanone;

82 6-{5-Amino-2-(4-fluorophenyhimidazo{4,5-blpyridin-3-y1}-3H-1 3-benzothiazol-

2-one;
83 5-12-(1-Ethyvipropy}-5-(triflucromethviimidazoi4,5-blpyridin-3-vljindolin-2-one;
’4 3~(2-Tsopropyl-S-methyl-imidazof4,S-blpyridin-3-yhindolin-2-one;

83 3-(1H-Indazol-5-y1}-N-phenyl-5-(tnflooromethyl imidazo[ 4, 5-bipyridine-2-
carboxamide;

19) 5-Cyclopropyi-2-(4-fluorophenyl}-3-(1H-indazol-3~-ylimidazo[4,5-blpynidine;

87 5-(2-Cyclopropyi-5-methvi-imidazo{4,5-blpvridin-3-yliindolin-2-one;

88 3-12,5-Bis{trifluoromethyDimidazo[4,5-blpyridin-3-yljindolin-2-one;

g9 3-(1H-Indazol-5-y1}-2 S-bis(irifluoromethylyimidazo4,5-blpyridine;

S0 2-(Difluoromethyl)-3-(1 H-immdazol-5-y[}-5-(trifluoromethyhimidazof 4,5~
bipyriding;

91 3-(1H-Indazol-5-y1)-2-(2-thienyl)-5-(iritfluoromethylyimidazo[4,5-blpyriding;

92 2-{2-Fury1}-3-(1H-indazol-5-y1}-5-(trifluoromethy}imidazof4,5-b]pyridine;

93 5-12-(1, 1 -Difluoroethyl)-S-(irifluoromethyiyimidazo[4, 5-blpyridin-3-yl}indolin-2-
one;

94 5-12-(Difluoromethyl)-S-(trifluoromethy imidazof4, 5-blpyridin-3-y1ljindolin-2-
one;
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Ex. # | Compound Name

85 5-{5-Chloro-2-cyclopropyl-imidazo[4,5-blpyridin-3-yiindolin-2-one;

96 (racemuc)-5-[2-sec-Butyl-S-(trifluoromethyl inudazol4,5-blpyndin-3-yi indolin-2-
one;

97 5-12-(2,2-Dimethy lpropy D-5-(trifluoromethylimidazof4, 5-blpyridin-3-yijindohin-
2-one;

g8 3-{1H-Indazol-5-yi}-2-methyl-S-(trifluoromethy imidazo[ 4, 5-bipyridine;

99 5-12-Ethyl-5-(trifluoromethyhinudazo{4, 5-blpyridin-3-yljindolin-2-one;

100 (racemic)-3-{1H-lindazol-5-yl}-2-tetrahydrofuran-3-yl-5-
(trifluoromethylyimidazol4,5-blpyridine;

101 3-(1H-Indazol-5-y1}-2-1sobutyl-S-(trifluoromethyi imidazo[ 4, 5-blpyridine;

102 {racenmuc)-3-(1H-Indazol-5-y1)-2-sec-butyl-S-(trifluoromethyl imidazo{4,5-
bipyridine;

103 2-Cyclobutyl-3-(1H-indazol-5~-y1}-3-(irifluoromethyimidazo[4,5-blpyridine;

104 2-Cyclopentyl-3-(1H-indazol-5-y1}- 5-(trifluoromethylyimidazo[4,5-bipyridine;

105 2-Ethyl-3-(1H-indazol-5-y1}-S-(trifluoromethyl imidazof4, 5-bipyridine;

106 5-12-Cyclopropyl-3-(trifluoromethyl}inudazof4,5-blpyridin-3-yi}-1,3-
dihydrobenzimidazol-2-one;

107 6-[2-Cyclopropyl-3-{triflucromethyl hmidazo[4,5-blpyridin-3-y1}-3H-1,3-
benzoxazol-2-one;

108 2-rert-Butyl-3-(1H-indazol-5-y1}-5-(trifluoromethyiyimidazof 4, S-blpyridine;

109 3-{1H-Indazol-5-y1}-2-1sopropyl-5-(trifluoromethyimidazo{4, 5-bipyridine;

110 2-(4-Fluorophenyl}-3-(1H~indazol-5-y1}-5-(irifluoromethyljimidazo[4,5-
bipyridine;

111 6-(5-Hydroxy-2-phenyl-imidazof4,5-blpyridin-3-y1}-3H-1,3-benzothiazol-2-one;
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Ex. # | Compound Name

1i2 2-{4-Fluorophenyl)-3-(1H-pyrazolo|3,4-blpyridin-5-yimidazo[4,5-bipyridine;

1i3 3-(1H-Indazol-5-y1}-2-(2,2, 2-trifluoroethyl}-S-(irifluoromethyHhimidazo[4,5-
bipyriding;

114 2-Bthoxy-3-(1H-indazol-5-y1}-5-(trifluoromethy imidazol4, 3-bpyridine;

115 1-[3-(1H-Indazol-3-y1}-5-{(influoromethyimudazof 4, 5-blpyridin-2-
yljceyclopropanol;

116 2-(1,1-Diftuoroethyl)-3-{1H-indazol-5-y1}-5-(trifluoromethyl imidazo[ 4, 5-
bipyridine;

117 (R/8}-2-(1-fluoroethyl)-3-{1H-indazol-5-y1}-5-(trifluoromethyl imidazof4,5-
blpyriding;

118 S~-tert-Butyl-2-(4-fluoropheny!)-3-(1H~ndazol-5-yyimidazo[4, 5-blpyridine;

119 2-Cyclobutyi-3-(1H-indazol-5-y1}-S-1sopropyl-imidazo{4,5-blpyridine;

120 2-{4-Fluorophenyl}-3-(1H-~indazol-5-y1}-5-1sopropyl-mmidazo[4,5-bpyridine;

121 2-(4-Flooro-3-methyl-phenyl)-3-(1 H-indazol-5-y1}-5-
(trifluoromethylyimidazol4,5-blpyridine;

122 3-(1H-Indazol-5-v1}-2-(m-tolyl}-S-(trifluoromethy hirmdazof 4, 5-blpyrnidine;

123 3-(1H-Indazol-5-y1}-2-(p-tolyh)-S-(irifluoromethy yimidazof4, 5-b]pyridine;

124 3-(1H-Indazol-5-y1}-2-{4-pyridyl}-3-{irfluocromethy  himidazo[4,5-blpyridine;

125 5-Cyclopropyi-3-(1H-indazol-5-y1}-2-(triflucromethyimidazol4,5-blpyridine;

126 3-(1H-Indazol-5-y1}-N,N-dimethyi-5-(trifluoromethylimidazo4, 5-bipyridine-2-
carboxamide;

127 3-(1H-Indazol-5-y1}-N-methyl-S-(trifluoromethyiimidazol4, 5-blpyridine-2-
carboxamide;

128 N-Cyelopropyl-3-(1H-indazol-5-y1}-5-(trifluoromethylyimidazof 4, 5-blpyridine-2-

carboxamide;
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129 3-(1H-Indazol-5-y1}-2-methoxy-5-(trifluocromethylhimidazo4, S-blpyridine;

130 N-Ethyi-3~(1 H-mdazol-5-y1}-5-(trifluoromethyiimidazo{4, 5-blpyridin-2-amine;

131 N-Cyclohexyi-3-(1H-indazol-5-y1}-5-(trifluoromethy imidazo{4, 5-blpyridin-2-
amine;

132 6-[2-Cyclobutyl-5-(trifluoromethyl jimidazof4,5-blpyndin-3-yi}-3H-1,3-
benzothiazol-2-one;

133 6-(2-Cyclobutyl-5-methyl-7-morpholino-inudazo{4,5-blpyridin-3-y}-3H-1,3-
benzothiazol-2-one;

134 6-{2,5-Bis{triftuoromethyljimidazo(4,5-blpyridin-3-vi}-3H-1,3-benzothiazol-2-
one;

135 6-(2-Cyclopropyl-7-methyl-imidazol4, 5-b]pyridin-3-y1}-3H-1,3-benzothiazol-2-
one;

136 6-(2-Cyclopropyi-5-methyl-7-morpholino-imidazo{4,5-blpyndin-3-vi}-3H-1,3-
benzothiazol-2-one;

137 5-Chloro-2-cyclobutyl-3-(1H-~indazol-5-y)-7-methyl-imidazo[4, S-blpyridine;
138 3-(7-Bromo- 1 H-indazol-5-y1}-2-cyclobutyl-5-(trifluoromethyl imidazof4,5-
blpyriding;

139 3-[5-Methyl-2-{trifluoromethyDimidazol4, 5-blpyridin-3-vijindolin-2-one;

140 5-12-Cyclopropyl-3-(difluoromethyimidazo{4, 5-b]pyridin-3-yljindolin-2-one;

141 5-[5-(Difluoromethyl)-2-isopropyl-imidazol4,5-blpyridin-3-yihindolin-2-one;

142 6-{5-Methyl-2-(trifluoromethylimidazo{4,5-blpyridin-3-yi]-3H-1,3-benzothiazol-
2-one;

143 6-{2-Cyclopropyl-5-methyl-imidazo{4, 5-blpyridin-3-y1}-3H-1,3-benzothiazol-2-
one;

144 o-(2-Isopropyl-3-methyl-tmidazof4,5-blpyridin-3-y1}-3H-1,3-benzothiazol-2-one;

145 6-(2-Cyclobutyl-5-methyl-imidazo{4, 5-b]pyridin-3-y1}-3H-1,3-benzothiazol-2-one;

24



WO 2016/176460 PCT/US2016/029801

Ex. # | Compound Name

146 5-{2-(1,1-Difluoroethyl)-5-methyl-tmidazo(4,5-bipynidin-3-yHindolin-2-one;

147 2-Cyclopropyl-3-(1H-indazol-5-y1}-S-methyi-tmidazo[4,5-blpynidine;

148 3-(1H-Indazol-5-yi)-2-1sopropyl-S-methyl-imidazol4, 5-blpyridine;

149 2-Cyclobutyl-3-(1H-indazo}l-5-y1)-S-methyl-tmidazof4,5-bipyridine;

150 6-{2-(1,1-Difluorcethyl)-S-methyl-imidazof4,5-bipyridin-3-yi}-3H-1,3-
benzothiazol-2-one;

151 3-(1H-Indazol-5-yi}-S-methyi-2-(trifluoromethyl himidazo[4,5-blpyridine;

152 2-(1,1-Difluoroethyl}-3-(1H-indazol-5-y1}-S-methyl-imidazo{4,5-blpynidine;

153 5-{5-{ Biftuoromethy )-2-(trifluoromethy yimidazof 4, S-blpyridin-3-yljindohin-2-
one;

154 S-12-(1, 1 -Difluoroethyl)-S-(difluoromethy Hhimidazo[4,5-blpyridin-3-yijindolin-2-
one;

155 2-(4-Fluorophenyl}-3-(1H-indol-5-y1)-S-methylsulfanyl-imidazo{4, 5-bipyridine;

156 3-(1H-Indazol-5-y1}-2-phenyl-imidazo[4,5-blpyridin-3-ol;

157 2-Cyclopropyl-3-(1H-indazol-5-y1}-5-methoxy-imidazo[4, 5-blpyridine;

158 6-{2-BEthyl-5-{trifluoromethyDimidazol4,5-blpyridin-3-v1}-3H-1,3-benzoxazol-2-
one;

159 6-{2-Isopropyi-S-(irifluoromethyl imidazo[ 4, 5-blpyridin-3-y1}-3H-1,3-benzoxazol-
2-one;

160 6-{2-Tetrahydropyran-4-yi-5-{triftucromethyiimidazo{4,5-blpyridin-3-yi}-3H-1,3-
benzoxazol-2-one;

161 (R/8)-6-[2-Tetrahydrofuran-3-vi-S-(trifluoromethylyimidazo[4, 5-blpyridin-3-v1}-
3H-1,3-benzoxazol-2-one;

162 6-{2-(Ethoxymethy }-5-(trifluoromethyl imidazof4, S-bipyridin-3-yi}-3H-1,3-
benzoxazol-Z-one;
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163 6-{2-tert-Butyl-5-{irifluoromethvyimidazo{4,5-blpvridin-3-v1}-3H-1,3-benzoxazol-
2-one;

164 | 5-[2-(2-Fluoro-4-pyridyl)-5-{trifluoromethyirmidazof4,5-b]pyridin-3-yljindolin-2-
one;

165 2-(2-Fluoro-4-pyridyl}-3-(1H-indazol-5-y1)-S-(trifluoromethyjimidazo{4, 5-
blpyridine;

166 3-[2-(3-Fluorocyclobuty}-S-(triflucromethyl pimidazof4,5-blpyndin-3-yHindohn-
2~-one;

167 (R)-3-(1 H-Indazol-5-y1}-2-sec-butyl-S-(trifluoromethyl imidazo[4, 5-blpyridine;

168 (8)-3-(1H-Indazol-5-y1}-2-sec-butyl-5-{iriflucromethyiimidazo[4, S-blpyridine;

169 2-(53-Fluoro-2-pyridy})-3-(1H-indazol-5-yD)-S-(trifluoromethylyimidazo[4,5-
blpynidine;

170 3-{1H-Indazol-5-y1}-5-1sopropyl-2-(trifluoromethyimidazo{4, 5-bipyridine;

171 S-teri-Butyl-3-(1 H~indazol-5-yh-2-(trifluoromethylimidazo[4, 3-blpyridine;

172 3-(1H-Indazol-5-yi}-N-isopropyl-5-(trifluoromethylyimidazo[4, 5-bipyridine-2-
carboxamide;

173 {3-(1H-Indazol-5-v1}-S-(triftuoromethy hinmdazof4,5-bipynidin-2-y1}-pyrrolidin-1-
yl-methanone;

174 2-{(4-Fluoropheny!)-3-(1H-indol-5-yljimidazof4,5-blpyridine;

175 4-[2-(4-Floorophenyl}-3-(1 H-indol-5-yljinudazof4,5-blpyndin-7-yimorpholine;

176 3-(1H-Indazol-5-yi)-2-[4-(trifluoromethylphenvijimidazo{4, 5-b]pyridine;

177 3-{1H-Indazol-5-y1}-2-[4-{trifluoromethoxyphenyliimidazo{4, 5-bipyridine;

178 5-[2-[4~(Trifluoromethyhphenyllinudazo[4,S-blpyndin-3-ylindolin-2-one;

179 teri-Butyl 3-[3-(2-oxoindolin-S-v)-5-(triftlusromethyl imidazo[4,5-blpyridin-2-

yllazetidine-1-carboxylate;
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180 5-{2- Azetidin-3-y1)-5-{trifluoromethyl himidazo[4,5-blpyridin-3-yljindolin-2-one;

181 5-(2,5-Bhmethylimudazol[4,5-blpyridin-3-ylindohn-2-one;

182 2-Cyclopentyl-3-(1H-indol-5-y1}-5-piperazin-1-yl-tmidazo[4,5-blpyridine;

183 Methyl 3-[3-(Z-oxoindolin-5-y1}-S-(trifluoromethy imidazof4, 5-blpyridin-2-
yl]propanoate;

184 3-(7-Bromo-1H-indazol-5-y1)-2-1sopropyl-S-(iriflucromethyyimidazo{4,5-
bipyridine;

185 6-(2-Cyclobutyl-5-(trifluoromethyi)-3H-1imidazof 4,5-blpyridin-3-vi}-3-
methylbenzo[djthiazol-2(3H}-one;

186 | 3-(7-"H-1H-indazol-5-y1}-2-~isopropyl-5-(triflucromethy)- 3H-imidazo{ 4, 5-
bipyridine;

187 3-(7-Bromo-1H-indazol-5-y1}-2,5-bis{iriflucromethvhimidazo[4,5-blpyndine;

138 3-(7-Phenyl-1H-indazol-5-v1}-2,5-bis(trifluoromethyl}-3H-1mudazo[4,5-blpyridine;

189 2,5-Bis(triftucromethyl)-3-(7-vinyi-1H-indazol-5-y1}-3H-imidazo[4,5-bpyridine;

190 6~{5-{ Trifhuoromethyl)-3H-mdazo[4,5-blpyridin-3-yl)benzo[djthiazol-2(3H}-one;

191 3-(3-Fluoro-1H-mdazol-5-y1}-2-1sopropyl-5-(triflucromethyl)imidazof4,5-
blpyridine;

192 5-Chloro-3-(1 H-indazol-5-y1}-2-(trifluoromethy Dimudazo[4, 5-blpynidine;

193 5-Ethyl-3-(1H-indazol-5-y1)-2-(trifluoromethyl imidazo[4,5-blpyridine;

194 3-{7-Methyl-1H-indazol-5-y1}-5-(triflucromethy imidazo[4, 5-blpyridine;

195 2-(4-Fluorophenyl}-3-(7-methyl-1H-indazol-5-y1}-5-(inifluoromethyimidazo{4, 5-
bipyridine;

196 2-Ethoxy-3-(3-fluoro-1H-indazol-5-y[)-5-(trifluoromethylyinudazol4,5-blpyridine;
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197 2-Cyclopropyl-3-(3-fluoro-1H-indazol-5-y1}-5-(trifluoromethy Himidazo[4,5-
blpyndine;

198 2-Isopropyl-3-(7-methyl-1H-indazol-5-yh-5-{trifhuoromethyl imidazof4,5-
bipyriding;

199 3-(7-Chloro-1H-indazol-5-v1}-2-(trifluoromethyjimidazo[4,5-blpyridine;

200 3-{7-Chloro-1H-indazol-S-y1}-2-isopropyl-imidazof 4, S-blpyridine;

201 3-(1H-indazol-5-y1}-7-methyl-2-(triflucromethyllimidazo[4,5-blpyridine;

202 3-(7-Chloro-1H-indazol-5-y1}-7-methyl-2-{(trifluoromethylyimidazof 4,5-
blpyriding;

203 7-Methyl-3-(7-methyi-1H-indazol-53-y1}-2-(trifluoromethy Himudazo[4,5-
bipyridine;

204 3-{1H-pyrazolo|3,4-blpyridhn-5-y1)-2,S-bis(trifluoromethyl}imidazof4,5-
bipyridine;

203 3-(7-Oxado-1H-pyrazolo[3,4-blpyridin-7-tum-5-y1)-2,5-
bis(trifluoromethylimidazof[4,5-blpyridine;

206 6-{5-(difluoromethyl)-2-(triftusromethyhmidazo[4,5-blpyridin-3-vi}-3H-1,3-
benzothiazol-2-one;

207 3-{7-Chloro-1H-mndazol-5-y1}-2, 5-bis{ difluoromethyljimidazo{4,5-blpyridine;

208 5-Cyclobutyl-3-(1H-indazol-5-y1)-2-(triflucromethylyinudazo{4,5-blpyridine;

209 5-(2-Ethyl-5-methyl-imidazo[4,5-blpyridin-3-ylindoline-2,3-dione;

210 5-(Diflucromethyl}-3-(1H-indazol-5-v1}-2-1sopropyl-mudazof4,5-blpyridine;

211 5-(1,1-Difluoroethyl}-3-(1H-indazol-5-vi}-2-1sopropyi-imidazo[4, 5-blpyridine;

212 2,5-Bis{difluoromethyl}-3~(7-methyl-1H-indazol-5-yhimidazo{4, 5-b]pyridine;

213 2-(2-Fluoro-4-pyridyl}-S-methyl-3-(7-methyl-1 H-indazol-5-y imidazo{4,5-
blpyriding;
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214 N-(2-Fluoroethyl}-2-1sopropyl-N-methy -3+ 7-methyl-1H-indazol-5-y }}-5-
(triftuoromethyl imidazo[4,5-blpyridin-7-amine;

215 5-[2-(2-Fluoro-4-pynidyl}-S-(irifluoromethyDimidazof4, 5-blpyridin-3-ylhindoline-
2,3-dione;

216 Methyl 3-[3-(2,3-dioxoindolin-5-y1}-S-(trifluoromethyhimidazo{4, 5-blpyridin-2-
yl]propanocate;

217 2-{2-Fluoro-4-pyridy)-3-{ 7-methyi-1 H-indazol-5-y1)-5-
{(trifluoromethyl hmidazo[4,5-blpyridine;

218 3-{7-Chloro-1H-1ndazol-5-y1}-7-(2-fluoroethoxy)}-2, 5~
his(trifluoromethylimidazo[4,5-blpyridine;

219 (E}-3-(5-(2,5-Bis{trifluoromethy}-3H-imidazo[4, 5-blpyridin-3-y1)-1 H-indazol-7-
yliprop-2-en-1-ol;

220 3-(5-(2,5-Bis(trifluoromethyl)-3H-imidazol4, 5-blpyndin-3-y1)- 1H-indazol-7-
ylypropan-i-ol;

22 3-(7-Propyl-1H-indazol-5-y1}-2, 5-bis{trifluoromethy -3 H-imidazo{4, 5-bipyridine;

222 (E)-3-(3-(7-Methyi- 1 H-indazol-S-y1)-2-(trifluoromethyl}-3H~imidazo{4,5-
bipyridin-S-yliprop-2-en-1-0l;

223 3-(3-(7-Methyl-1H-indazol-5-yh-2-(trifluoromethyl}-3H-imidazof4, S-blpyridin-5-
ylypropan-1-ol;

224 3-{7-Methyl-1H-indazol-5-y1}-5-propyl-2-{trifluoromethy}-3H-1midazo{4,5-
blpynidine;

228 4-{3-(1H-Indazol-5-y1}-5-{triflucromethylimidazo[4,5-blpyridin-2-ylipyridin-2-
ol;

226 3-(1H-Indazol-5-yD-S-{triflucromethy himidazo[4,S-blpyridine;

227 3-(7-Chloro-1H-indazol-5-y1}-2-cyclopropyl-5-(difluoromethyl imidazo[4,5-
blpyridine;

228 S-{Diftuoromethyl)-2-{4-fluorophenyly-3-(7-methyl-1H-indazol-5-v1ljimidazof4, 5-
blpyndine;

229 3-(7-Chloro-1H-indazol-5-v[)-5~-(difluoromethy)-2-(4-fluorophenyliimidazof4,3-
bipyridine;

230 6-{7-Morpholino-2, 5-bis(trifluoromethyiinudazo{4,5-blpyridin-3-y1]-3H-1,3-
benzothiazol-2-one;
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231 4-[3-(1H-Indazol-5-y1}-2, S-bis{trifluoromethylimidazo{4,5-blpyridin-7-
yljmorpholine;

232 2-(1,1-Dufluoropropyi)-3-(1 H-indazol-5-y1)-S-(trifluoromethylmidazol4, 5-
bipyriding;

233 6-{2-(1,1,2.2,2-Pentafluorcethyhy-5-(trifluoromethyl}imidazo[4, S-blpyridin-3-y1i-
3H-1,3-benzothiazol-2-one;

234 6-[2-{hfluoromethy -5-(trifluoromethyimudazol4, S-blpyridin-3-y1}-3H-1,3-
benzothiazol-2-one;

235 6-{2-(Difluoromethy H-S-(trifluoromethyljimidazo[4, 5-blpyridin-3-v1}-3H-1,3-
benzoxazol-2-one;

236 6-{2,5-Bis(trifluoromethyljinudazol4,5-blpyridin-3-yi]-3H-1,3-benzoxazol-2-one;

237 3-(3-Fluoro-1H-indazol-5-v1)-2,5-bis(trifluoromethylyimidazof 4, S-blpyridine;

238 S-{Difluoromethyl)-3-(1H-indazol-5-y 1}-2-(trifluoromethyimidazof 4,5-
blpyndine;

239 &-[2-Methoxy-S-(trifluoromethylJimidazo[4,5-blpynidin-3-yi}-3H-1,3-
benzothiazol-2-one;

240 6-{2-Ethoxy-5-(trifluoromethylimidazo{4,5-blpyridin-3-vi]-3H-1,3-benzothiazol-
2-one;

241 2-Methoxy-3-( 7-methyl-1H-imdazol-5-y1}-5-(trifluoromethy yimidazof 4, 5-
blpynidine;

242 2-Ethoxy-3-(7-methyl-1H-indazol-5-y1)-S-(trifluoromethyimidazo{4,5-
blpyridine;

243 5-[2-Ethoxy-5-(trifluoromethylimidazo{4, S-blpyridin-3-yljindohin-2-one;

244 5-12-Methoxy-5-(trifluoromethylyimidazof4,5-b]pyridin-3-yljindolin-2-one;

245 3-{1H-indazol-5-y1)-2-(methylsulfonyimethyi)-5-(trifluoromethyl imidazof4,5-
bipyridine;

246 2-(3-Fluorocyclobutyl)-3~(7-methyl-1H-indazol-5-y1}-5-
(trifluoromethylimidazol4,5-blpyridine;

247 2-(3-Fluorocyclobutyi}-3-(7-methyl- 1 H-indazol-5-y1}-5-
(trifluoromethylyimidazol4,5-blpyridine;
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248 3-(7-Chloro-1H-indazol-5-y1}-2-(3-fluorocyclobutyl)-5-
(triftuoromethyihimidazo[4,5-blpyridine;

249 3-(7-Chloro-1H-indazol-5-v1}-2-(3-fluorocy clobutyl)-S-methyl-imidazof4,5-
bipyriding;

250 3-(7-Chloro-1H-indazol-5-y1}-2-(3-fluorocyclobutyl}-5-
(triffuoromethyliimidazol4,5-blpyridine;

251 2-{1-Methoxy-1-methyl-ethyl}-3-(7-methyl-1H-~ndazol-5-y13-5-
{(trifluoromethyl hmidazo[4,5-blpyridine;

252 2-(1,1-Diftuoroethyl)-3-{7-methyl-1H-indazol-5-y1}-5-
(trifluoromethylimidazol4,5-blpyridine;

253 2-(1-Fluoro-1-methyl-ethyl}-3-( 7-methvi-1H-indazol-5-y1}-5-
(trifluoromethylyimidazol4,5-blpyridine;

254 3-(7-Chloro-1H-indazol-S-yD)-2-(1 -fluoro-1-methyl-ethyl)-5-
(trifluoromethyl imidazo[4,5-blpyridine;

255 2-Cyclopropyl-3-(7-methyl- 1 H-indazol-5-v1}-5-{triflucromethyi}imidazo[4,5-
blpyndine;

256 (*R}-2-(1-Fluoroethy}-3-(7-methyl-1H-indazol-5-y1)-5-
(trifluoromethylimidazol4,5-blpyridine;

257 (*5)-2-(1-Fluoroethy}-3-(7-methyi- 1 H-indazol-5-y1}-5-
(trifluoromethylyimidazol4,5-blpyridine;

258 3-{7-Chloro-1H-indazol-S-y1}-2-(1-fluorocyclopropyl)-5-
{(trifluoromethyl hmidazo[4,5-blpyridine;

259 2-(1-Fluorocyclopropyly-3-(7-methyi-1H-indazol-S-y1}-5-
(trifluoromethylimidazol4,5-blpyridine;

260 3-(1H-Indazol-5-yI}-N-isopropyl-N-methyl-5-{trifluoromethyimidazo{4,5-
bipyridine-2-carboxamide;

261 2-(2-Chloro-4-pyridyl}-3-(7-methyl-1H-indazol-5-y1}-5-
(triffuoromethyliimidazol4,5-blpyridine;

262 2-{2-Bromo-4-pyridyl}-3-(7-methyl-1H-indazoi-5-y1)-5-
(triftuoromethyihimidazo[4,5-blpyridine;

263 S-(Difluoromethy-2-(2-fluoro-4-pyridy1)-3-(7-methyl-1H-indazol-5-
yinmidazo[4,S-blpyridine;

264 3-(7-Chloro-1H-indazol-5-y1}-5-{difluoromethyl}-2-( 2-flucro-4-

pyridviimidazo{4,5-blpyridine;
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265 3-{4-Chloro-1H-indazol-6-y1}-2,5-tus{trifluoromethyvimidazo[4,5-blpyndine;

266 6-2-(1,1 -Bifluorcethyl}-S-(trifluoromethylyimidazo{4,5-bipyridin-3-y1}-3H-1,3-
benzothiazol-2-one;

267 3-(7-Chloro-1H-1ndazol-5-y1}-2-(1,1-difluoroethyl}-5-
(triffuoromethyliimidazol4,5-blpyridine;

268 3-(7-Chloro~1H-ndazol-5-y1)-5-methy-2-(trifluoromethyHimidazol4,5-
blpynidine;

269 3-(7-Chloro-1H-indazol-5-y1}-5-( difluoromethyl)-2-1sopropyl-imidazof4,S-
bipyridine;

270 3-(7-Chloro-1H-indazol-5-v1}-2, 5-bis{trifluoromethylinudazo[4,5-blpyriding;

271 3-12,5-Bis(trifluoromethylimidazo[4,5-blpyridin-3-yi}-7-chloro-indolin-2-one;

272 7-Chloro-5-{2-{difluoromethy1}-5-(trifluoromethyl}imidazof4,5-bpyridin-3-
yljindolin-2-one;

273 S-(Difluoromethyl}-2-isopropyl-3-(7-methyl-1H-indazol-5-ylimidazo[4,5-
blpyridine;

274 3-(7-Chloro-1H-indazol-5-y1}-5-{ difluoromethyl}-2-methy l-imidazof4, 5-
blpyriding;

275 5-12,5-Bis{trifluoromethyDimidazo[4,5-blpyndin-3-yi]-7-methyl-indolin-2-one;

276 5-12-(1,1-Difluorcethyl)-S-(irifluoromethy i ymidazo[4, 5-blpyridin-3-y1}-7-methyl-
indolin-2-one;

277 3-(7-Chloro-1H-indazol-5-v1}-2-(difluoromethy!}-S-(trifluoromethyl imidazol 4, 5-
bipyriding;

278 3-(7-Chloro-1H-indazol-5-y1}-2-{difluoromethyl}-5-methyl-imidazo[4, 5
blpyridine;

279 3-(7-Chloro-1H-indazol-5-y 1}-6-fluore-2-(trifluoromethyiimidazof4,5-bpyridine;

280 3-(7-Bromo- 1 H-indazol-5-v1)-2-{difluoromethy!)-S-{trifluoromethyl yimidazol4, 5-
bipyridine;

281 6-{2,5-Bis{trifluoromethyljimidazol4,5-blpyridin-3-yi}-4-methyi-3H-1,3-

benzothiazol-2-one;
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282 6-{2,5-Bis{triftuoromethyimidazo{4,5-blpyridin-3-yij-4-chlorg-3H-1,3-
benzothiazol-2-one;

283 6-12,5-Bis{trifluoromethyljinudazol4,5-blpyndin-3-yi}-4-fluoro-3H-1,3-
benzoxazol-2-one;

284 Methyl 5-[2 S-bis(triflucromethyiyimidazo{4,5-blpyridin-3-yi}-1 H-indazole-7-
carboxvlate;

D
joe]
Wh

Methyl 5-[2-{ difluoromethyl}-S-(influoromethyhimudazo[4,5-blpyridin-3-yi}- 1 H-
mdazole-7-carboxylate;

280 2-{Dnfluoromethyl)-3-(7-methyl-1H-indazol-5-y1)-5-(trifluoromethyimidazof4, 5-
blpyridine;

287 5-12-(Difluoromethyl)-S-(triflooromethy imidazof4, 5-blpyridin-3-y1}-7-methyl-
indolin-2-one;

288 S-[2-(Difluoromethyl)-5-(trifluoromethy hnudazof4,5-blpyridin-3-y1}-7-fluoro-
mndolin-2-one;

289 3-{4-Methyl-1H-indazol-6-y1}-2, 5-bis(trifluoromethyl imidazo[4, 5-bipyridine;

290 6-[2,5-Bis{trifluoromethylimidazo[4,S-blpyndin-3-yi}-4-bromo-3H-1,3-
benzoxazol-2-one;

291 3-(1H-Indazol-6-vi}-2, 5-bis{trifluoromethyHimudazo{4,5-blpyridine;

292 3-{2,5-Bis{trifluoromethyDimudazol4,5-blpyndin-3-vi}-1,3-dihydropyrrolof 2, 3-
bipyridin-2-one;
293 3-(1H-Pyrrolo[2,3-blpyridin-5-y1}-2,5-bis(trifluoromethy yimidazof4,5-bpyridine;

294 3-(7-Methyl-1 H-mdazol-5-y1)-2,5-us{trifluoromethyl imidazo[4,5-blpyridine;

295 5-12,5-Bis(trifluoromethylimidazol4,5-blpyridin-3-yi]-1H-indazole-3-carbonitrile;

296 5-12-{ Diftuoromethy - 5-(trifluoromethy limidazof4, S-blpyridin-3-yl}-1H-1ndazol-
3-ol;

297 6-[2-Cyclopropyl-3-{triflucromethylinidazof4,S-bipyndin-3-yindolin-2-one;

3-(3-Bromo- 1 H-indazol-5-v1}-2-1sopropyl-3-{iriflucromethyiyimidazo{4,5-
blpyriding;

[N
(PN
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299 7-Chloro-5-{2-1sopropv-S-(tritftuoromethyl imidazo[4,5-blpyridin-3-yHindolin-2-
one;

300 3-(7-Chloro-1H-indazol-5-v1}-6-fluoro-2-1sopropyl-imidazof4,5-blpyriding;

301 5-12-Isopropyi-S-(trifluoromethyl imidazol 4, 5-bipyridin-3-y1}-1,3-
dihydropyrrolo[2,3-blpyridin-2-one;

302 2-Isopropyl-3-(1H-pyrazolo[3,4-blpyridin-S-y1)}-5-(trifluoromethylyimudazo{ 4, 5-
blpynidine;

- -

303 2-{sopropyl-3-(1H-pyrrolo]2,3-blpyridin-5-yD)-S-(irifluoromethyyimidazo{4,5-
bipyridine;

304 3-(7-Allyl-1H-indazol-5-y1}-2, 5-bis(triflusromethyl}-3H-imidazo{4,5-bipynidine;

305 3-(7-(Prop-1-en-2-y)-1H-~indazol-5-y1}-2, 5-bis(trifluoromethyl}-3H-1midazo[4,5-

blpynidine;
306 3-(7-Chloro-1H-indazol-5-y 1}-5-(trifluoromethy imidazol4,5-blpyriding;
307 3-(7-Chloro-1H-indazol-5-y1)-2-cyclopropyl-5-(irifluoromethy Himidazo[4,5-

bipyridine;

308 3-(7-Chloro-1H-indazol-5-y1}-2-cyclobutyl-5-(trifluoromethy imidazo[4,5-
blpyriding;

309 7-Methyl-5-[2-methyl-5-(tnfluoromethyimudazof 4, 5-blpyridin-3-yijindolin-2-
one;

310 5-12-Isopropyi-5-(trifluoromethyliimidazo[4,5-blpyridin-3-yl}-7-methyl-indolin-2-
one;

311 2-Isopropyl-3-(4~-methyl-1H-indazol-6-y-5-{trifhuoromethyl imidazof4,5-
bipyriding;

312 3-(7-Chloro-1H-indazol-5-y1}-2-methyl-5-{trifluoromethyimidazof4, 5-
blpyridine;

313 7-Chloro-5-{2-methyl-S-(triflusromethyljimidazo[4,5-blpyridin-3-vljindolin-2-
one;

3i4 3-(7-Chloro-1H-indazol-5-v1)-2-ethyl-3-(trifluoromethyinudazo[4,5-blpyridine;

315 2-Ethyl-3-(7-methyl-1H-mndazol-5-y1)-5-(irifluoromethy yimidazof4, S-blpyridine;
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316 3-(7-Chloro-1H-indazol-5-y1}-2-1sopropyl-S-(triflucromethyiyimidazo[4,5-
blpyndine;
317 3-(7-Methyl-1 H-mdazol-5-y1)-2-(tnfluoromethylmidazol4, 5-bipyridine;

318 7-Methyl-5-[2-(trifluoromethylimidazol4,5-blpyridin-3-yijindolin-2-one;

319 2-Methyl-3-(7-methyl-1H-indazol-5-y1)-5-(trifluoromethy imidazo{4,5-
blpynidine;

320 3-(1H-Indazol-5-y1}-5-(2-pyridyl}-2-(trifluoromethy imidazo[4,5-blpyridine;

321 2-Cyclopropyl-5-(difluoromethyl}-3-(1 H-indazol-5-yimidazo[4,5-bipyridine;

322 | 5-(Difluoromethyl}-2-(4-fluorophenyl)-3-(1 H-indazol-5-yljimidazo[4,5-
bipynidine;

323 S-{Difluoromethyl)-3-( 1 H-indazol-5-y1}-2-phenyl-imidazo|4,5-blpyridine;

324 3-(7-Chloro-1H-indazol-5-v[)-5-{difluoromethy!)-2-(trifluoromethyl yimidazol4, 5-
blpyridine;

325 5-{5-(Difluoromethyl)-2-(trifluoromethyyimidazof4, 5-blpyridin-3-y1}-7-fluoro-
indolin-2-one;

326 S-¢Difluoromethyl}-3-( 7-methy -1 H-ndazol-S-y-2-(trifluoromethy L nmidazo[ 4, 5-
blpynidine;

327 3-(7-Chloro-1H-indazol-5-y1}-2-(2-fluoro-4-pyridyl)-S-methyl-imidazof4, 5-
blpyridine;

328 3-(7-Bromo- 1 H-ndazol-5-v1}-2-(2~fluoro-4-pyridyl)-5-
(trifluoromethylmidazol4, 5-blpyriding;

329 5-(2-(Hydroxymethy)-6-(trifluoromethyl}-1H-pyrrolof 2 3-blpyridin-1-y1)-7-
methylindolin-2-one;

330 {(1-(1H-Indazol-5-v1}-6-(trifluoromethyi}- 1H-pvrrolo{ 2, 3-blpyridin-2-ylimethanol;

331 7-Methyl-5-(2-methyi-6-(trifluoromethyl)- 1H-pyrrolof2,3-blpyridin- 1 -yhindolin-
2-one;

332 5-(2-Isopropyi-1H-pyrrolo2,3-blpyridin-1 -y1}-7-methyl-1 H-indazole;

a3
A
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333 1-{7-Chloro-1H-indazol-5-y1}-2-methyl-pyrrolo{2,3-blpyridine;

334 S-{6-(Difluoromethyl)-2-1sopropyl-pyrrolo{ 2, 3-blpyridin-1-y1}- 7-methyl-indolin-2-
one;

335 1-(1H-Indazol-5-y1}-2-1sopropyl-6-(trifluoromethylipyrrolo[ 2, 3-blpyridine;

336 S-[2-{Diftuoromethy D)-6-(trifluoromethy Dpyrrolo] 2,3-blpynidin- 1 -y1]-7-methyl-
mdohn-2-one;

o]
(oS
~J

6-{2-(Difluoromethy H-6-(trifluoromethylypyrrolo{2,3-blpynidin-1-y1}-3H-1,3-
benzothiazol-2-one;

338 7-Chloro-5-(2-methylpyrrolof2,3-blpyridin- -yl indolin-2-one;

339 1-{7-Methyl-1H-indazol-5-y1)-6-(trifluoromethy)pyrrolo[2,3-blpyridin-3-ol;

340 3-{Dnfluoromethyh)-1-{ 7-methyl-1H-indazol-5-yl)-6-(triftuocromethy Hpyrrolo{2,3-
blpyndine;

341 o-Methyl-1-(7-methyi-1H-indazol-S-yDpyrrolo[2,3-blpyridine;

342 5-(2-Isopropyi-6-methyl-pyrrolof 2, 3-blpyridin-1-ylindolin-2-ong;

343 2-{4-Fluorophenyl}-1-{1 H-1ndol-5-y1}-6-methoxy-pyrrolo[2,3-blpyridine;

344 2-{(4-Fluorophenyl)-1-imndolin-5-yl-pyrrolo[2,3-blpyridine;

345 2-(4-Fluorophenyly-1-(1H-indol-S-ylpyrrolo]2,3-blpynidine;

346 5-13-Bromo-2-(4-fluoropheny)pyrrolof2,3-blpyridin-1-yijindolin-2-one;

347 5-{2-{4-Fluorophenyi)pyrrolo[2,3-blpyridin-1-vilindolin-2-one;

348 o-Fluoro-2-(4-fluorophenyl)- 1-(1H-indol-S-yDpyrrolo[2,3-blpyridine;

349 5-{3-Bromo-6-fluoro-2-(4-fluorophenvhpyrrolof2,3-blpyridin-1-vijindolin-2-one;
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350 5-{6-Fluoro-2-(4-tluorophenylpyrrolof2,3-blpyridin-1-yljindolin-2-ong;

351 I-(1H-Indol-5-y1}-2-methyl-o-(trifluoromethy pyirolof2,3-bipyridine;

352 5-12-Methyl-6-(trifluoromethylipyrrolof 2,3-blpyridin- 1 -yljindolin-2-one;

353 7-Methyl-5-(2-methyi-1H-pyrrolof 2,3-blpyridin- -y indolin-2-one;

354 5-(2-Methyl-6-{(trifluoromethy)-1H-pyrrolof2,3-bipyridin-1-yl}-1H-indazole;

[¥8
(v
(4]

6-(2-Methyl-6-{trifluoromethyl}-1H-pyrrolof2,3-blpyridin-1-ylbenzo|djthiazol-
2(3H)-one,

356 1-(7-Chloro-1H-indazol-5-y1)-2-isopropyl-pyrrolo]2,3-blpyridine;

357 7-Chloro-5-{2Z-1sopropvipyrrelof2,3-blpyridin-1 -viindolin-2-one;

358 S-(2-Isopropylpyrrolof2,3-blpyridin~- I -y1)-7-methyl-indolin-2-one;

359 5-(2-Cyclopropvipyrrolo{2,3-blpyridin-1-vi}-7-methvi-indolin-2-one;

360 3-(2-Tsopropyi-6-methyl-pyrrolof 2,3-blpyridin-1-y1}-7-methyl-indolin-2-one;

361 7-Fluoro-5-(2-1sopropylpyrrolof2,3-blpyridin-1-yl}indolin-2-one;

362 7-Fluoro-5-(2-1sopropyl-6-methy b-pyirolo[2,3-blpyridin-1-ylindohn-2-one;

363 7-Fluoro-5-(2-methylpyrrolo[2,3-blpyridin-1-yl}indolin-2-one;

364 7-Fluoro-5-[ 2-methyl-6-(trifluoromethylipyrrolof 2,3-blpyridin-1-vijindolin-2-one;

365 (R8})-7-Fluoro-5-[2-tetrahy drofuran-3-y1-6-(trifluoromethyl)pyrrolo[ 2. 3-blpyridin-
t-yljindolin-Z-one;

366 7-Flooro-5-[ 2-{methoxymethyv }-6-(trifluoromethy Dpyrrolo[ 2,3-blpyridin-1 -
yljindolin-2-one;

a3
]



WO 2016/176460 PCT/US2016/029801

Ex. # | Compound Name

367 5-{2-Isopropyi-6-(trifluoromethyl}pyrrolo]2,3-blpyridin-1-vi]-7-methyi-indolin-2-
one;

368 (R8)-5-{2-(1-Methoxyethyhpyrrolo[2,3-blpyridin-1-y1}-7-methyl-indolin-2-one;

369 7-Fluoro-5-[ 2-isopropyl-6-(trifluoromethylpyrrolof2,3-blpyridin-1-yiindolin-2-
one;

370 2-Isopropyl-1-(7-methyl-1H-indazol-3-y1}-6-(trifluoromethy pyrrolof2,3-
blpynidine;

371 2-(3-Fluoropropyl)-1-{7-methyl-1H-mdazol-5-y1}-6-(trifluoromethy Dpyrrolo{2,3-
blpyridine;

372 1-(7-Chloro-1H-indazol-5-v1}-2-(3-fluoropropyi-o-(trifluoromethy}pyrrolo] 2,3~
blpyriding;

373 2-Methyi-1-(7-methyi-1H-indazol-5-y[)-6-(trifluoromethybpyrrolof 2,3-blpyridine;

374 1-{7-Chloro-1H-indazol-5-y1}-2-methyl-6-(trifluoromethy ipyrrolof 2,3-blpyridine;

375 2-Methyl-1-(7-methyi-1H-indazol-S-yDpyrrolo][2,3-blpyridine;

376 5-12-sopropyi-O-(triflucromethylpyrrolo]2,3-blpyridin-1-yi]-1H-pyrazolo{3,4-
blpyriding;

377 1-{7-Methyi-1H-indazol-5-yD)-6-{trifluoromethy Dpyrrolo{2,3-blpyridine;

378 7-Methyl-5-(6-methyipyrrolof2,3-blpyridin-1-yindolin-2-one;

379 7-Fluoro-5-(6-methylpyrrolo[2,3-blpyridin-1-ylindolin-2-one;

380 5-(2-Cyclopropyi-6-methyl-pyrrolof2,3-bipyridin-1-yljindolin-2-one;

381 2-{4-Fluorophenyl)-1-(1H-indol-5-y1}-6-methyl-pyrrolo]2,3-blpyridine;

382 5-[2-{(4-Fluorophenyl)-6-methyl-pyrrolo[2,3-blpyridin-1-yljindolin-2-one;

383 5-{6-Chloro-2-(4-fluorophenvpyrrolof 2,3-blpyridin-1-vijindolin-2-one;
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384 5-{2-{4-Fluorophenyl)-6-methoxy-pyrrolo{ 2, 3-blpyridin-1 -yl jindolin-2-one;

385 6-Chloro-2-(4-flucrophenyh-1-( 1 H-ndol-5-yvDpyrrolof2,3-blpyridine;

386 6-tert-Butoxy-2-{(4-flucrophenyl}-1-(1H-indol-5-vpyrrolo[2,3-blpyriding;

387 2-{4-Fluorophenyl}-1-{1 H-indol-5-y1}-o-{trifluoromethyDpyrrolof2,3-blpyridine;

388 1-{1H-Indol-5-y1}-2-phenyl-6-{trifluoromethyhpyrrolo{ 2, 3-bpyridine;

389 5-{3-Bromo-2-cvelopropyl-o-{trifluoromethypyrrolof2,3-blpyridin-1-vljindolin-
2-one;

390 6-Methyl-2-phenyl-1-(1 H-pyrrolo[2,3-blpyridin-5-ylpyrrolo{2,3-bipyridine;

391 Z-Isopropyl-1-(1H-pyrrolof2,3-blpyridin-5-yH-6-{triflucromethy Dpyrrolof 2,3-
bipyridine;

392 2-Methyl-1-(1H-pyrrolo[2,3-blpyridin-53-yi}-o-(trifluoromethyl)pyrrolof2,3-
bipyridine;

393 5-(3-Bromo-6-methyl-2-phenyi-pyrrolof2,3-blpyridin-1-vi}-1,3-
dihvdropyrrolo[2,3-blpyrnidim-2-one;

394 3-[3-Bromo-2-isopropyl-6-{trifluoromethypyrrolo]2,3-bipyridin-1-y1}-1,3-
dihydropyirolof2,3-blpyridin-2-one;

395 5-13-Bromo-2Z-methyl-6-(trifluoromethy pyrrolo{2,3-blpyridin-1-y1}-1,3-
dihydropyrrolo[2,3-blpyridin-2-one;

396 S-[2-Isopropy-O-(triflucromethyDpyrrolo]2,3-blpyndin-1-yindolin-2-one;

397 5-12-Phenyl-6-(trifluoromethyDpyrrolo[ 2 3-blpyridin-1-yl}indolin-2-one;

398 5-12-{4-Fluorophenv)-6-(irifluoromethy Dpvrrolo{2,3-blpyridin-1-yljindolin-2-
one;

399 5-[2-Cyclopropyl-6-(trifluoromethylpyrrolo]2,3-blpyridin-1-yl]indolin-2-one;

400 5-(6-Methyl-2-phenyi-pyrrolof2,3-blpyridin-1-y1)-1,3-dihvdropyrrolof 2, 3-
blpyridin-2-ong;
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401 5-{2-Isopropyi-6-(trifluoromethyl}pyrrolof 2,3-blpyridin-1-vi}-1,3-
dihydropyrrolof2,3-blpyridm-2-one;

402 5-[2-Methyl-6-(trifluoromethyipyrrolof 2,3-blpyridin-T-y1}-1,3-
dihydropyrrolo[2,3-blpyridin-2-one;

403 5-(2-Ethylpyrrolo]2,3-blpyridin-1-y1}-7-methyl-indolin-2-one;

404 {(*R)-2~{sec-Butyl}-3-(7-chloro-1H-mdazol-5-y1)-5-(irfluoromethyl}-3H-
mudazo{4,5-blpyridine;

405 (*8)-2-(sec-Butyl)-3-(7-chloro-1 H-indazol-5-y1)-3-(trifluoromethy)-3H-
imidazo{4,5-blpyridine;

406 (*R}-2-(sec-Butyl)-3-(7-methyi-1H-indazol-5-y1}-5-(triflnoromethyl-3H-
imidazo{4,5-blpyridine;

407 (*S)-2-(sec-Butyl)-3-(7-methyl-1H-indazol-5-y1)-3-(trifluoromethyl)-3H-
mmidazo{4,5-blpyridine;

408 (*R)-3-(7-Chloro-1H-indazol-5-y1)-2-(1 -fluoroethyi}-5-(trifluoromethyl)-3H-
midazo|{4,5-blpyridine;

409 (*8)-3~-(7-Chloro~ 1 H-indazol-5-y1)-2-(1-fluorcethyl)-S-(trifluoromethyi}-3H-
imidazol4,5-b]pyridine;

410 3-(7-Chloro-1H-indazol-5-y1}-2-(1,1-difluorcethyl}-5-methyl-3H-imidazo{4,5-
blpyriding;

411 3-{7-Chloro-1H-ndazol-S-y1)-2-{cyclopropylmethy D)-5-(trifluoromethyl)-3H-
mudazo{4,5-blpyridine;

412 3-(7-Chloro-1H-indazol-5-y1}-2-propyl-S-(trifluoromethyh-3H-1midazo[4, 5-
blpyridine;

413 3-(7-Chloro-1H-indazol-5-y1}-2-{methoxymethy)-5-(trifluoromethy 1 )-3H-
mudazo[4,5-blpynding;

414 3-(7-Chloro-1H-indazol-5-y1}-2-isobutyl-5-(triflucromethyi}-3H-1midazo[4, 5~
blpyridine;

415 3-(7-Chloro-1H-indazol-5-y1}-S-methoxy-2-(trifluoromethyl}-3H-1imidazo[ 4,5~
blpyndine;

416 3-(7-Chloro-1H-indazol-5-v1}-2~(2,2 2-trifluoroethyl)-S-(trifluoromethvl)-3H-
imidazol4,5-b]pyridine;

417 2-(1, -Difluoropropyl-3-(7-methyi-1H-indazol-5-y I}-5-(trifluoromethy1)-3H-

imidazo{4,5-blpyridine;

40
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418 3-(7-Methyl-1H-indazol-5-y1}-5-(triflucromethyi}-2-(3,3, 3-trifluoropropy 13-3H-
midazo|{4,5-blpyridine;

419 3-(7-Chloro-1H-indazol-5-v1}-2,6-bis(trifluoromethyl}-3H-imudazo{4,5-blpyridine;

420 5-(5-Fluoro-2-1sopropyvl-1H-pyrrolo[2,3-blpyrnidin-1-y[}-7-methylindolin-2-one;

421 S3-{6-{Dnfluoromethyl)-2-methyl-1H-pyrrolo{ 2, 3-blpyridin-1-y1)-7-methylindolin-
2~-one;

422 1-{7-Methyl-2-oxoindolin-5-yH-6-(trifluoromethyl}-1 H-pyrrolof2,3-b]pyridine-2-
carbaldehyde;

442 2-(2-Chloro-4-pyridyi}-3-(7-methyl-1 H-indazol-5-y1}-5-
(tniflooromethvi}imidazol4, 5-blpyridine;

443 2-(2-Bromo-4-pyridyl}-3-(7-methyl-1 H-indazol-5-y1}-5-
(trifluoromethyljimidazo[4,5-blpyridine;

445 2-(2-[ F ffluoro-4-pyridyl)-3-(7-methyl-1 H-indazol-5-y1)-5-
(trifluoromethyl pmidazof4, 5-blpyndine; and

446 2~(2—{i8?}ﬂuoro~4~pyridy})-3~(’7—methyl~iH—indazol—fB—yi}S-
(trifluoromethyl pmudazof4,5-blpyridine.

A further embodiment of the current invention is a compound as shown below m Table 2.
Table 2.

Ex# | Compound Name

423 3-(7-Ethyl-1H-indazol-5-y1}-2, S-bis(trifluoromethyl}-3H-inmudazo[4,5-blpyridine;

424 3-(7-Isopropyi-1H-indazol-5-y1}-2, 5-bis{trifluoromethyy-3H-imidazo[4,5-
blpyriding;

425 3~(2,5-Bis(trifluoromethyl}-3H-imidazof 4, S-blpyridin-3-y1)- 1 H-indazole-7-
carbonitrile;

426 3-(7-Chloro-1H-indazol-5-y1}-2-1sopropyl-6-(trifluoromethyl}-3H-1imidazo[4, 5-

blpyndine;

41
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427 3-(7-Chioro-1H-indazol-5-y1}-6-methyl-2-(trifluoromethyl}-3H-1midazo{4,5-
blpyndine;

428 3-(7-Chloro-1H-indazol-5-y1}-7-methyl-2, S-bis(trifluoromethy 13- 3H-1mudazo[ 4,5~
bipyriding;

429 7-Methyl-3-(7-methyi-1H-indazol-5-y1}-2, S-bis(trifluoromethyl)-3H-imidazo[4,5-
blpyridine;

430 3-{7-Chloro-1H-mndazol-5-y1}-2-1sopropy - 7-methyl-5-(trifluoromethyl3-3H-
mmdazo{4,5-blpyridine;

431 3-(7-Chloro-1H-indazol-5-y1)-7-methoxy-2, 5-bis(trifluocromethy1}-3H-
imidazo{4,5-blpyridine;

432 3-(7-Chloro-1H-indazol-5-v1}-2-{ 1 -cyclopropylethy - 5-(trifluoromethy1}-3H-
imidazo{4,5-blpyridine;

433 3-(7-Chloro-1H-indazol-S-y1)-2-( L-methylcyclopropyl)-S-(trifluoromethy )-3H-
mmidazo{4,5-blpyridine;

434 3-{7-Methvl-1H-indazol-5-y1}-2-(1-methyicyclopropyl}-5-{triflucromethvi)-3H-
mudazo{4,5-blpynding;

435 3-(7-Chloro-1H-mdazol-5-y1}-2-(1-methoxyethyl}-S-{trifluoromethyi}-34-
imidazo{4,5-blpyridine;

436 6-Chloro-3-(7-chloro-1 H-indazol-5-yi}-2-(trifluoromethyl}-3 H-1midazo{4, 5-
Hpyriding;

437 3-{7-Chloro-1 H-mdazol-5-y1}-5-(trifluoromethy)-2-(1,1, L-trfluoropropan-2-yi}-3H-
mmdazo[4,S-blpynding;

438 5-{4-(Dimethylamino)-2-methyl-1H-pyrrolo]2, 3-blpyridin-1-y1)-7-methylindolin-2-
one;

439 S-{4-{ Azetidin-1-yh-2-methyl-1H-pyrrolo] 2,3-bipyridin-1-v1)-7-methy hndolin-2-
one;

440 5-{(4-Methoxy-2-methyl-1H-pyrrolof2,3-blpyridin-1-y1}-7-methylindolin-2-one;

441 5-(2 4-Bimethyl-1H-pyrrolo{2,3-blpyridin-1-y1}-7-methviindolin-2-one;

and pharmaceutically acceptable salts, N-oxides, or solvates thereof.

An additional embodiment of the invention 1s a pharmaceutical composition comprising;

(A} an effective amount of at least one compound of Formula (I
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R5
4
RONTTN
on K
wherein
X is N or CRY,

R' is a member selected from the group consisting of;
5 H, -Cysalkyl, -Cyshaloalkyl, -Crsalkoxy, «(CH L CHEOOCH;, -(CH1-0H, (CHL320-

Crsalkyl, -CH(CH;OCH:, -C(CH:,OCH;, -CHL80,CH,, -C(=0)H, -NH-Cysalkyl, -
N{Csatkyl)s, -CEOWNEHC Lsalkyl, -C(=0C)N{Cisalkyl),, ~Csaeycloalkyl, (CH,-Cs.
geycloalkyl, ~-CH{CH:)-Cspeycloalkyl, -NH-C' geycloatkyl, -C{(=0)NH-cyclopropyl,-
C(=0)-NH-phenvl, -C(=0)-azetidinyl, ~-C(=0}-pyrrolidinyl, azetidinyl, phenvl, benzyl,

10 oxetanyl, tetrahydrofuranyl, tetrahydropyranyl, -CH,-pyrazinyl, furanyl, thienyl, and
pyridinyl, wherein the -Cs gcycloalkyl, phenyl, oxetanyl, azetidinyl, tetrahydrofuranyl,
tetrahydropyranyl, pyridinyl, pyrazinyl, furany! and thieny! rings are each independently
optionally substituted with 1-3 substituents selected from the group consisting of: halo, -
Cisalkyl, -C)shaloalkyl, -Cy shaloalkoxy, -OH, and -C(=0)0C salkyl;

15 R? is selected from the group consisting of

@%@%%@>

A | R7/N-\< HN~<\ HN—(

, and - wherein each R” is
independently optionaiiy substituted with a member selected from the group consisting
0f:3H, halg, -Cysalkyl, -Cyisalkenyl, -CN, -OH, CH=CHCH,OH,- (CH, LCOH,

20 C(=0Y0C, salkyl, and phenyl;
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R’ is selected from the group consisting of: H, hale, -Csalkyl, -8-Cysalkyl, -Cishaloalkyl, -Cy.
satkoxy, -NRPR™, -OH, -(CH)120H, -CH=CHCH,OH, -Csscycloalkyl, piperidinyl,
piperazinyl, morpholinyl, and pyridyl;
each R and R are independently selected from the group consisting of H and C.salkyl;

R* is selected from the group consisting of! H, hale, -CHs, and -CF5;

R is selected from the group consisting of: H, -OH, -Csalkyl, -Cysalkoxy, -Cyshaloalkyl, -Cy.
shaloalkoxy, -NRR™, azetidinyl, and morpholinyl; each R* and R are independently
selected from the group consisting of: -Cj_salkyl, and -Cy shaloalkyl;

R® is selected from the group consisting of: H, -OH, -CHF,, and -Br; and

R’ isHor -Cysalkyl;

and pharmaceutically acceptable salts, N-oxides or solvates of compounds of Formula (I);

and (B) at least one pharmaceutically acceptable excipient.

An additional embodiment of the imnvention is a pharmaceutical composition comprising
and effective amount of at least one compound of Formula (TA), as well as pharmaceutically
acceptable salts, N-oxides or solvates of compounds of Formula (TA), pharmaceutically
acceptable prodrugs of compounds of Formula (IA), and pharmaceutically active metabolites of
Formula (JA); and at least one pharmaceutically acceptable excipient.

An additional embodiment of the invention s a pharmaceutical composition comprising
and effective amount of at least one compound of Formula (IE), as well as pharmaceutically
acceptable salts, N-oxides or solvates of compounds of Formula (IE), pharmaceutically
acceptable prodrugs of compounds of Formula (IE), and pharmaceutically active metabolites of
Formula (IE); and at least one pharmaceutically acceptable excipient.

An additional embodiment of the invention is a pharmaceutical composition comprising
and effective amount of at least one compound in Table 1, as well as pharmaceutically
acceptable salts, N-oxides or solvates of compounds of Table 1, pharmaceutically acceptable
prodrugs of compounds of Table 1, and pharmaceutically active metabolites of Table 1; and at
least one pharmaceutically acceptable excipient.

An additional embodiment of the mvention 1s a pharmaceutical composition comprising
and effective amount of at least one compound in Table 2, as well as pharmaceutically

acceptable salts, N-oxides or solvates of compounds of Table 2, pharmaceutically acceptable
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prodrugs of compounds of Table 2, and pharmaceutically active metabolites of Table 2; and at
least one pharmaceutically acceptable excipient.

Also within the scope of the invention are enantiomers and diastereomers of the compounds
of Formula (1} {as well as Formulas (IA) and (1E}). Also within the scope of the invention are the
pharmaceutically acceptable salts, N-oxides or solvates of the compounds of Formula (1) (as well as
Formulas ({A) and (IE}). Also within the scope of the invention are the pharmaceutically acceptable
prodrugs of compounds of Formula (I} (as well as Formulas (1A) and (1E})), and pharmaceutically
active metabolites of the compounds of Formula (1) {(as well as Formulas (IA) and (IE)).

Also within the scope of the invention are isotopic varations of compounds of Formula (1)
{as well as Formulas (1A} and (E}), such as, e.g., deuterated compounds of Formula (I). Also
within the scope of the invention are the pharmaceutically acceptable salts, N-oxides or solvates of
the sotopic variations of the compounds of Formula (I) (as well as Formulas (JA) and (IE)). Also
within the scope of the inventin are the pharmaceutically acceptable prodrugs of the isotopic
variations of the compounds of Formula (I} (as well as Formulas (IA) and (JE)), and
pharmaceutically active metabolites of the sotopic varations of the compounds of Formula (1) (as
well as Formulas (1A) and (JE)).

An additional embodiment of the invention 1s a method of treating a subject suffering from
or diagnosed with a disease, disorder, or medical condition mediated by AMPA receptor activity,
comprising adminstering to a subject in need of such treatment an effective amount of at least one

compound selected from compounds of Formula (I):

R5
R% X
X
P
RSNT N
2
m R

wherein
Xis Nor CRé;
R! is a member selected from the group consisting of
H, -Cisalkyl, -Cyshaloalkyl, -Cysatkoxy, (CH o C(=0YOCH;, -(CH150H, ~{CH;) 1,0
Crsalkyl, -CH{CH:)OCH;, -C{CH;»OCH;, -CH.SO,CH;, -CE=OH, -NH-Chaalkyl, -
N(Cysalkyly, ~-C(=ONEH)C Lsalkyl, -CEOIN(Crsalkylh, -Cascyeloalkyl, (CH,)-Cs.
scyeloalkyl, -CH{CH;)-Cs geyeloalky i, -NH-C; seveloalkyl, -C{(=0}NH-cyclopropyl,-
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C(=0)-NH-phenyl, -C(=0}-azetidinyl, -C(=0}-pyrrolidinyl, azetidinyl, phenyl, benzyi,
oxetanyl, tetrahydrofuranyl, tetrahydropyranyl, -CHy-pyrazinyl, furanyl, thienyl, and
pyridinyl, wherein the -C; gcycloalkyl, phenyl, oxetanyl, azetidinyl, tetrahydrofuranyl,
tetrahydropyranyl, pyridinyl, pyrazinyl, furany! and thienyl rings are each independently
optionally substituted with 1-3 substituents selected from the group consisting of' halo, -
Cysalkyl, -Cyshaloalkyl, -Cishaloalkoxy, -OH, and -C{(=0)O(C salkyl;

R’ is selected from the group consisting of

% @%@%%w

o 7-N HN HN—(

HN\'\G ’ i ‘<\ \< , and ; wherein each R% is
mndependently optiwnaiiy substituted with 2 member selected from the group consisting of:
*H, halo, -Cysalkyl, -Crsalkenyl, -CN, -OH, CH=CHCH,0H.- (CH,xCOH, C(=0MO0C,.
satkvi, and phenvl;

R’ is selected from the group consisting of: H, halo, -Crsalkyl, -8-Cisalkyl, -Cy.shaloalkyl, -C;.
salkoxy, -NRYR™, -OH, «(CH)120H, -CH=CHCH,OH, -Cs.scveloalkyl, piperidinyl,
piperazinyl, morpholinyl, and pyridyl;
each R™ and R are independently selected from the group consisting of H and Cy.salky;

R* is selected from the group consisting of! H, halo, -CHjs, and -CFj;

R is selected from the group consisting of: H, ~OH, -Cysalkyl, -C;_salkoxy, -Cishaloalkyl, -C;.
shaloatkoxy, -NR™R™, azetidinyl, and morpholinyl; each R™ and R™ are independently
selected from the group consisting of: -Csalkyl, and -Cy_shaloalkyi;

R is selected from the group consisting of: H, -OH, -CHF,, and -Br; and

R'isHor ~Crsalkyl;

and pharmaceutically acceptable salts, N-oxides, or solvates thereof, to a subject in need thereof.
The AMPA subtype of glutamate receptors are glutamate-gated ion channels expressed

primarily on postsynaptic membranes of excitatory synapses in the central nervous system. AMPA
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receptors assembile as tetramers of subunits. Mammals express four AMP A-receptor subunits,
called GluAT-GluA4. In their native environment, the pore-forming GluA tetramers directly or
indirectly associate with numerous auxiliary proteins. The wide variety of proteins which can
participate in AMPA receptor complexes vastly increases the ability of a neuron to tune the
response characteristics of its synapses.

AMPA receptors mediate the majority of fast neurotransmission across synaptic gaps.
However, since AMPA receptor activity is so ubiquitous within CNS, general antagonism affects
most areas of the CNS resulting 1n undesired effects, such as ataxia, sedation, and/or dizziness,
which are shared by all known general AMPA receptor antagonists.

In order to circumvent the problems with side-effects noted above, 1t 18 hereby proposed that
selective modulation of TARP v8 -associated AMPA receptor complexes provides effective
therapeutic agents which also avoid or reduce the side-effects associated with the adnunistration of
non-selective AMPA receptor modulators. TARP 8 is primarily expressed in the hippocampus and
the cortex, while TARP v2 is primarily expressed in the cerebellum. In one aspect, selective
modulation of TARP v8 potentially avoids modulation of TARP v2 —associated AMPA receptor
complexes, which are more prevalent in the cerebellum, thereby reducing side effects associated
with general (non-TARP dependent/non-selective} AMPA antagonism.

For mstance, selective modulation of TARP v8 —associated AMPA receptor complexes is
contemplated as an effective anti-seizure/anti-epileptic therapeutic with reduced the side effects {e.g.
sedation, ataxis, and/or dizziness} assoctated with general {(non-TARP dependent/non-selective)
AMPA antagonists. Similarly, reduction of hippocampal over-excitability, using selective
modulation of TARP v8 —associated AMPA receptor complexes may lead to normalization of the
symptoms of schizophrenia, and 1t may protect against the subsequent decline 1 hippocampal
volume. In a further instance, selectively attenuating hippocampal excitability, via selective
modulation of TARP v8 —associated AMPA receptor complexes, could provide therapeutic benefit
to patients with bipolar disorder. Likewise, selective modulation of TARP v8 —associated AMPA
receptor complexes within the hippocampus may provide an effective amiolytic.

Accordingly, provided herein are compounds which are selective modulators of TARP 8 -
associated AMPA receptor complexes. Compounds which are selective modulators of TARP y8 -

associated AMPA receptor complexes ameliorate and/or eliminate the side effects (e g. sedation,
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ataxis, and/or dizziness) of general (non-TARP dependent/non-selective) AMPA receptor
modulators.

In some embodiments, provided herein are compounds which selectively modulate the
activity of complexes comprising GluA 1 receptors associated with the protein TARP v8.

In one embodiment, selective modulation of TARP v8 -associated AMPA receptor
complexes refers to selective antagonisma of TARP v8 -associated AMPA receptor complexes. In
another embodiment, selective modulation of TARP v8 -associated AMPA receptor complexes
refers to selective partial inhibition of TARP v8 -associated AMPA receptor complexes. Ina further
embodiment, selective antagonism of TARP v8 -associated AMPA receptor complexes refers to
negative allosteric modulation of TARP v8 -associated AMPA receptor complexes.

The invention relates to methods of using the compounds described heremn to treat subjects
diagnosed with or suffering from a disease, disorder, or condition mediated by AMPA receptor
activity. These methods are accomplished by administering to the subject a compound of the
mvention. In some embodiments, the compounds described herein are selective for modulation of
TARP v8 associated AMPA receptor complexes.

An AMPA receptor mediated disease, disorder or condition includes and 15 not himited to
cerebral ischemua, head mypury, spinal cord mjury, Alzhesmer's disease, Parkinson's disease,
amyotrophic lateral sclerosis (ALS), Huntington's chorea, AIDS nervous disturbance, epilepsy,
mental disorder, mobility disturbance, pan, spasticity, nervous disturbance by toxin in food, various
neurodegenerative diseases, various mental diseases, chronic pain, migraime, cancer pam, diabetic
neuropathy, encephalitis, acute dissemmnated encephalomyelitis, acute demyelmating
polyneuropathy (Guillain Barre syndrome), chronic inflammatory demyelinating polyneuropathy,
multiple sclerosis, Marchifava-Bignami disease, central pontine myelinolysis, Devic syndrome,
Balo disease, HIV- or HTLV-myelopathy, progressive multifocal leucoencephalopathy, a secondary
demyelinating disorder (for example, CNS lupus ervthematodes, polyarteritis nodosa, Sjogren
syndrome, sarcoidosis, isolated cerebral vasculitis, etc ), schizophrema, depression, and bipolar
disorder. In some embodiments, the AMPA mediated disease, disorder or condition 1s depression,
anxiety disorders, anxious depression, post traumatic stress disorder, epilepsy, schizophrenia,
prodromal schizophrenia, or a cognitive disorder.

In one group of embodiments, an AMPA receptor mediated disease, disorder or condition 1s

a condition related to hippocampal hyperexcitability. In one embodiment, provided herein are
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methods to selectively dampen hippocampal activity in the brain comprising administration of
compounds described herein to a subject in need thereof. In one embodiment, provided herein are
methods for the treatment of an AMPA receptor mediated disease, disorder or condition which is
depression comprising administration of compounds described herein 1o a subject in need thereof.
As used herein, depression includes and is not imited to major depression, psychotic depression,
persistent depressive disorder, post-partum depression, seasonal affective disorder, depression
which 1s resistant to other anti-depressants, manic-depression associated with bipolar disorder, post
traumatic stress disorder, and the like. In another embodiment, provided herein are methods for the
treatment of an AMPA receptor mediated disease, disorder or condition which is post traumatic
stress disorder (PTSD) comprising adnuinistration of compounds described herein to a subject in
need thereof. Tn another embodiment, provided herein are methods for the treatraent of an AMPA
receptor mediated disease, disorder or condition which 1s epilepsy, schizophrema, or prodromal
schizophrenia comprising administration of compounds described herein to a subject in need
thereof. In yet another embodiment, provided herein are methods for the treatment of an AMPA
receptor mediated disease, disorder or condition which s a cognitive disorder comprising
adnunistration of compounds described herein to a subject in need thereof. As used herein,
cognitive disorder includes and s not himitted to mild cognitive impairment, amnesia, dementia,
delirium, cognitive impairment associated with anxiety disorders, mood disorders, psychotic
disorders and the like.

In some embodiments, administration of a compound of the invention, or pharmaceutically
acceptable salt thereof, 1s effective in preventing the disease; for example, preventing a disease,
condition or disorder in an mdividual who may be predisposed to the disease, condition or disorder
but does not yet experience or display the pathology or symptomatology of the disease.

Additional embodiments, features, and advantages of the invention will be apparent from
the following detailed description and through practice of the invention.

The mnvention may be more fully appreciated by reference to the following description,
including the following glossary of terms and the concluding examples. For the sake of brevity, the
disclosures of the publications, including patents, cited in this specification are herein incorporated
by reference.

Certain Definitions
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(1]

As used herein, the terms "including”, "containing” and “comprising” are used herein in
their open, non-limiting sense.

The term "alkyl" refers to a straight- or branched-chain alkyl group having from 1 to 12
carbon atoms in the chain. In some embodiments, an alkyl group is a C-Cealkyl group. In some
embodiments, an alkyl group 15 a C;-Cialkyl group. Examples of atkyl groups include methyl (Me)
ethyl (Et), n-propyl, isopropyl, butyl, isobutyl, sec-butyl, rers-butyl (1Bu), pentyl, isopentyl, rers-
pentyl, hexyl, isohexyl, and groups that in light of the ordinary skill in the art and the teachings
provided herein would be considered equivalent to any one of the foregoing examples.

The term "haloalkyl" refers to a straight- or branched-chain alkyl group having from 1t0 12
carbon atoms 1n the chain and having at least one of the hydrogens replaced with a halogen. In some
embodiments, a haloalky! group 1s a C;-Cehaloalkyl group. In some embodiments, a haloalky]
group 18 a C1-Cghaloalkyl group. One exemplary substitutent is fluoro. Preferred substituted alkyl
groups of the mvention include trihalogenated alkyl groups such as trifluoromethyl groups.
Haloalkyl includes and 1s not limited to -CF», -CH,F, ~-CHF,, -CH,Cl, -CH,-CF;, and the like.

The term “cycloalky!l” refers to monocyclic, non-aromatic hydrocarbon groups having from
3 to 8 carbon atoms. Examples of cycloalkvl groups include, for example, cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, and the hike.

The term "alkoxy" includes a straight chain or branched alkyl group with a terminal oxygen
hinking the alkyl group to the rest of the molecule. Tn some embodiments, an alkoxy group 15 a Ci-
Cealkoxy group. In some embodiments, an alkoxy group 13 a Ci-Caalkoxy group. Alkoxy includes
methoxy, ethoxy, propoxy, 1sopropoxy, butoxy, t-butoxy, pentoxy and so on.

The term "haloalkoxy” includes a straight chain or branched alkyl group with a terminal
oxygen hnking the alkyl group to the rest of the molecule and having at least one of the hydrogens
replaced with a halogen. In some embodiments, a haloalkoxy group is a C-Cehaloalkoxy group. In
some embodiments, a haloalkoxy group is a -4 haloalkoxy group. Haloalkoxy inchudes and is
not limited to -OCF,, -OCH,F, -OCHF,, -OCH,;Cl, -0-CH,-CF-, and the like.

The term “thiopheny!” and “thieny!” are used interchangeably.

The term "halogen” represents chlorine, fluorine, bromine, or iodine. The term "halo”
represents chloro, fluoro, bromo, or i0do.

The term “benzyl” and —CH;-phenyl are used interchangeably
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The term “substituted” means that the specified group or moiety bears one or more
substituents. The term "unsubstituted" means that the specified group bears no substituents. The
term “optionally substituted” means that the specified group 15 unsubstituted or substituted by one or
more substituents. Where the term “substituted” is used to describe a structural system, the
substifution 1s meant to occur at any valency-allowed position on the system. In cases where a
specified moiety or group is not expressly noted as being optionally substituted or substituted with
any specified substituent, it 1s understood that such a moiety or group 1s intended to be
unsubstituted.

The terms “para”, “meta”, and “ortho” have the meanings as understood 1n the art. Thus, for
example, a fully substituted pheny! group has substituents at both “ortho”(0) positions adjacent to
the point of attachment of the phenyl ring, both “meta” (m) positions, and the one “para” ()
position across from the point of attachment. To further clarify the position of substituents on the
phenyl ring, the 2 different ortho positions will be designated as ortho and ortho” and the 2 different

meta positions as meta and meta’ as illustrated below.

ortho
meta t?:
para ortho’

meta’

When referring to substituents on a pyridyl group, the terms “para”, “meta”, and “ortho”
refer to the placement of a substituent relative to the point of attachment of the pyridyl ring. For
example the structure below is described as 3-pyridyl with the X' substituent in the ortho position,

the X" substituent in the meta position, and X’ substituent in the para position:

X']
A X
2SN
3

To provide a more concise description, some of the quantitative expressions given herein are
not qualified with the term “about”. It i1s understood that, whether the term “about” 1s used
explicitly or not, every quantity given herein 1s meant to refer to the actual given value, and it 1s also
meant to refer to the approximation to such given value that would reasonably be mferred based on
the ordinary skill in the art, including equivalents and approximations due to the experimental

and/or measurement conditions for such given value. Whenever a yield is given as a percentage,
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such yield refers to a mass of the entity for which the yield 15 given with respect to the maximum
amount of the same entity that could be obtained under the particular stoichiometric conditions.
Concentrations that are given as percentages refer to mass ratios, unless indicated differently.

The terms “buffered” solution or “buffer” solution are used heremn interchangeably
according to their standard meaning. Buffered solutions are used to control the pH of a medium,
and their choice, use, and function is known to those of ordinary skill in the art. See, for example,
G.D. Considine, ed., Van Nostrand’s Encyclopedia of Chemistry, p. 261, 5% ed. (2005), describing,
mter alia, buffer solutions and how the concentrations of the buffer constituentis relate to the pH of
the buffer. For example, a buffered solution 1s obtained by adding MgSG, and NaHCO5 to a
solution ina 10:1 w/w ratio to maintain the pH of' the solution at about 7.5,

Any formula given herein i1s intended to represent compounds having structures depicted by
the structural formula as well as certain variations or forms. In particular, compounds of any
formula given herein may have asymietric centers and therefore exist in different enantiomeric
forms. All optical 1somers of the compounds of the general formula, and mixtures thereof, are
considered within the scope of the formula. Thus, any formula given herein 1s intended to represent
a racemate, one or more enantiomeric forms, one or more diastereomeric forms, one or more
atropisomeric forms, and mixtures thereot. Furthermore, certain structures may exist as geometric
isomers (Le., cis and frans 1somers), as tautomers, Or 43 alropisomers.

It 15 also to be understood that compounds that have the same molecular formula but differ
n the nature or sequence of bonding of their atoms or the arrangement of their atoms in space are
termed “1somers.” Isomers that differ in the arrangement of their atoms in space are termed ©.7

Stereoisomers that are not mirror images of one another are termed “diastereomers” and
those that are non-superimposable mirror images of each other are termed “enantiomers.” When a
compound has an asymmetric center, for example, it 1s bonded to four ditferent groups, and a pair of
enantiomers 1s possible. An enantiomer can be characterized by the absolute configuration of its
asymimetric center and 1s described by the R-and S-sequencing rules of Cahn and Prelog, or by the
manner in which the molecule rotates the plane of polarized light and designated as dextrorotatory
or levorotatory {i.e., as (+}- or (-)}-isomers respectively). A chiral compound can exist as either an
mdividual enantiomer or as a mixture thereof. A mixture containing equal proportions of the

enantiomers 15 called a “racemic mixture”
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“Tautomers” refer to compounds that are interchangeable forms of a particular compound
structure, and that vary in the displacement of hydrogen atoms and elecirons. Thus, two structures
may be in equilibrium through the movement of i electrons and an atom (usually H}. For example,
enols and ketones are tautomers because they are rapidly interconverted by treatment with either
acid or base. Another example of tautomerism 1s the aci-and nitro-forms of phenyl nitromethane,
that are likewise formed by treatment with acid or base.

Tautomeric forms may be relevant to the attainment of the optimal chemical reactivity and
biological activity of a compound of interest.

The compounds of this invention may possess one or more asymmetric centers; such
compounds can therefore be produced as individual (R)- or (S)-stereoisomers or as mixtures thereof.

Unless indicated otherwise, the description or naming of a particular compound in the
specification and claims 1s intended to include both individual enantiomers and mixtures, racermic or
otherwise, thereof. The methods for the deternmination of stereochemistry and the separation of
sterecisomers are well-known in the art.

Certain examples contain chemical structures that are depicted as an absolute enantiomer
but are intended to indicate enatiopure matenal that 1s of unknown configuration. In these cases
{R*} or (5%} 15 used 0 the vame to indicate that the absolute stereochemustry of the corresponding
stereocenter ts unknown. Thus, a compound designated as {R*} refers to an enantiopure compound
with an absolhute configuration of either (R) or (S). In cases where the absolute stereochemistry has
been confirmed, the structures are named using (R) and (8}

Compounds of the mnvention may also exist as “rotamers,” that 15, conformational 1somers
that occur when the rotation leading to different conformations s hindered, resulting a rotational
energy barrier to be overcome to convert from one conformational isomer to another.

The symbols W—,( =l ;e ysed as meaning the same spatial arrangement in
chemical structures shown herein. Analogously, the symbols W gnd il gre ysed as
meaning the same spatial arrangement in chenical structures shown herein.

<

A wavy line “ww 7 indicates the point of attachment to the rest of the molecule.
Additionally, any formula given herein 1s intended to refer also to hydrates, solvates, and

polymorphs of such compounds, and mixtures thereof, even if such forms are not listed explicitly.
Certain cormpounds of Formula (I) {as well as Formulas (IA) and (IE)), or pharmaceutically

acceptable salts of of Forroula (I} (as well as Forroulas (T1A) and (IE) ) may be obtained as solvates.

.
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Solvates include those formed from the interaction or complexation of compounds of the invention
with one or more solvents, either in solotion or as a solid or crystalline form. In some embodiments,
the solvent is water andthe solvates are hydrates. In addition, certain crystalline forms of
compounds of Formula (1) {as well as Formulas (IA) and (IE)) or pharmaceutically acceptable salts
of compounds of Formula (I} (as well as Formulas (1A) and (IE)) may be obtained as co-crystals. In
certain embodiments of the mmvention, compounds of Formula (1) were obtained in a crystalline
form. In other embodiments, crystalline forms of compounds of Formula (I) were cubic i nature.
In other embodiments, pharmaceutically acceptable salts of compounds of Formula (I} were
obtained in a crystaliine form. In still other embodiments, compounds of Formula (1} were obtained
in one of several polymorphic forms, as a mixture of crystalline forms, as a polymorphic form, or as
an arporphous forro. In other embodiments, compounds of Forrula (I} convert i solution between
one or more crystalline forms and/or polymorphic forms.

Reference to a compound heremn stands for a reference to any one of: (a) the actually recited
form of such coropound, and (b} any of the forms of such coropound 1o the medium n which the
compound 1s being considered when named. For example, reference herein to a compound such as
R-COOH, encompasses reference to any one of, for example, R~-COOH,, R-COOHgop, and R-
COO ). In this exarople, R-COOH,, refers to the solid compound, as 1t could be for example ina
tablet or some other solid pharmaceutical composition or preparation; R-COOH i refers to the
undissociated form of the compound in a solvent; and R-COQ ) refers to the dissociated form of
the compound 10 a solvent, such as the dissociated form of the compound 1 an aqueous
environment, whether such dissociated form derives from R-COOH, from a salt thereof, or from
any other entity that yields R-COO™ upon dissociation in the medium being considered. In another
example, an expression such as “exposing an entity to compound of formula R-COOH” refers to the
exposure of such entity to the form, or forms, of the compound R-COQOH that exasts, or exist, in the
medium m which such exposure takes place. In stili another example, an expression such as
“reacting an entity with a compound of formula R-COOH” refers to the reacting of (a) such entity in
the chemically relevant form, or forms, of such entity that exists, or exist, in the medium in which
such reacting takes place, with (b} the chemically relevant form, or forms, of the compound R-
COOH that exists, or exist, in the medium m which such reacting takes place. In this regard, if such
entity 1s for example 1n an aqueous environment, it 15 understood that the compound R-COOH 15 in

such same medium, and therefore the entity is being exposed to species such as R-COOH ) and/or
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R-COQO ), where the subscript “(aq)” stands for “agueous” according to its conventional meaning
in chemistry and biochemistry. A carboxylic acid functional group has been chosen in these
nomenclature examples; this choice is not intended, however, as a himitation but 1t s merely an
illustration. It 1s understood that analogous examples can be provided in terms of other functional
groups, including but not limited to hydroxyl, basic nitrogen members, such as those in amines, and
any other group that mteracts or transforms according to known manners in the medium that
contains the compound. Such interactions and transformations include, but are not limited to,
dissociation, association, tautomerism, solvolysis, including hydrolysis, solvation, including
hydration, protonation, and deprotonation. No further examples in this regard are provided herein
because these interactions and transformations m a given medium are known by any one of ordinary
skill in the art.

In another exarople, a zwiiterionic compound 15 encompassed herein by referring toa
compound that 1s known to form a zwitterion, even if it 1s not explicitly named in its zwitterionic
form. Terms such as zwitterion, zwitterions, and their synonyms zwitterionic compound(s) are
standard TUPAC-endorsed names that are well known and part of standard sets of defined scientific
names. In this regard, the name zwitterion is assigned the name identification CHEBL 27369 by the
Chemical Entities of Biological Interest {ChEBI) dictionary of molecular entities.  As generally well
known, a zwitterion or zwitterionic compound 1s a neutral compound that has formal unut charges of
opposite sign. Sometimes these compounds are referred to by the term “inner salts”. Other sources
refer to these compounds as “dipolar 1ons”, although the latter term 1s regarded by still other sources
as a misnomer. As a specific example, ammoethanoic acid (the amuno acid glycine) has the formula
HyNCH,COOH, and 1t exists in some media (in this case m neutral media} in the form of the
zwitterion HsNCH,COQ. Zwitterions, zwitterionic compounds, inner salts and dipolar ions in the
known and well established meanings of these terms are within the scope of this invention, as would
in any case be so appreciated by those of ordinary skill in the art. Because there 15 no need to name
each and every embodiment that would be recognized by those of ordinary skill in the art, no
structures of the zwitterionic compounds that are associated with the compounds of this invention
are given explicitly herein. They are, however, part of the embodiments of this invention. No
further examples in this regard are provided herein because the interactions and transformations i a
given medium that lead to the various forms of a given compound are known by any one of

ordinary skill in the art.
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Any formula given herein 18 also intended to represent unlabeled forms as well as
isotopically labeled forms of the compounds. Isotopically labeled compounds have structures
depicted by the formulas given herem except that one or more atoms are replaced by an atom
having a selected atomic mass or mass number. Examples of isotopes that can be incorporated into
compounds of the invention include isotopes of hydrogen, carbon, nitrogen, oxygen, phosphorus,
sulfur, fluorine, chlorine, and iodine such as °H, °H, ''C, UC, ¢, °N, *0, "0, 'p, PP, 7S, F,
¢, 1, respectively. Such isotopically labeled compounds are useful in metabolic studies
(preferably with "*C), reaction kinetic studies {with, for example “H or "H), detection or imaging
techniques [such as positron emission tomography (PET) or single-photon emission computed
tomography (SPECT)] including drug or substrate tissue distribution assays, or in radioactive
treatment of patients. In particular, an "*F or ''C labeled compound may be particularly preferred
for PET or SPECT studies. Further, substitution with heavier isotopes such as deuterium or tritium
(i.e., “H, "H) may afford certain therapeutic advantages resulting from greater metabolic stability, for
exarople increased i vivo half-lite or reduced dosage requirements. Isotopically labeled
compounds of this invention and prodrugs thereof can generally be prepared by carrving out the
procedures disclosed in the schemes or in the examples and preparations described below by
substituting a readily available isotopically labeled reagent for a non-1sotopically labeled reagent.

When referring to any formula given herein, the selection of a particular moiety from a list
of possible species for a specified variable 15 not intended to define the same choice of the species
for the variable appearing elsewhere. In other words, where a vanable appears more than once, the
choice of the spectes from a specified hist 1s mdependent of the choice of the species for the same
variable elsewhere in the formula, unless stated otherwise.

According to the foregoing interpretive considerations on assignments and nomenclature, it
1s understood that explicit reference heremn to a set implies, where chemically meaningful and unless
indicated otherwise, independent reference to embodiments of such set, and reference to each and
every one of the possible embodiments of subsets of the set referred to explicitly.

By way of a first example on substituent terminology, if substituent Slgxamp;e is one of 8§ and
5,, and substituent Szmmpie 1s one of 83 and N4, then these assignments refer to embodiments of this
mvention given according to the choices Slexamplc is Sy and S?‘ex&mp}ﬁ is 85; Slgxample is Sy and S""examp;ﬁ is
S Slexampgg 18 85 and S?‘exmpie 1S 84; Slexamp;e is S5 and Szexamp;e is 8y; and equivalents of each one of

M gy : A% 1 - 2 ’: M o
such chotces. The shorter terminology “S exmpic 1S one of Sy and 8y, and S%campie 1S one of 8z and
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847 s accordingly used herein for the sake of brevity, but not by way of limitation. The foregoing
first example on substituent terminology, which is stated in generic terms, 1s meant to illustrate the
various substituent assignments described herein. The foregoing convention given herein for
substituents extends, when applicable, to members such as R, R%, R® R, R® R R R* R R™,
R® ROR™RT X XY, R R RO RS, R RE HAL, and HAL®, and any other generic substituent
symbol used herein.

Furthermore, when more than one assignment is given for any member or substituent,
embodiments of this invention comprise the various groupings that can be made from the listed
assignments, taken independently, and equivalents thereof By way of a second example on
substituent terrinology, if 1t is herein described that substituent S qnpie 1S one of S, 8, and S5, this
listing refers to ernbodiments of this mvention for which Scampie 15 815 Sexampte 18 92, Scxampic 15 S3;
Sexampte 15 one of Sy and 83, Sexunpie 15 0ne of 81 and 83, Scaample 15 one of S and S1; Sexample 18 one of
S1, Sz and 83; and Sexamgie 15 any equivalent of each one of these choices. The shorter terminology
“Sexampte 18 one of 81, Sy, and 847 15 accordingly used herein for the sake of brevity, but not by way
of limitation. The foregoing second example on substituent terminology, which is stated i generic
terms, 1s meant to illustrate the various substituent assignments described herein. The foregoing
convention given heremn for substituents extends, when applicable, to members such as Rl RZ R®
RO R R® R™ R RS, R™ R® R ROMRT X, X1, Y, R R, R®, R:, R, RS, HAL, and HAL® and
any other generic substituent symbol used herein.

The nomenclature “Ciy” with j > 1, when applied herein to a class of substituents, 1s meant to
refer to embodiments of this invention for which each and every one of the number of carbon
members, from 1 to j including t and j, 1s independently realized. By way of example, the term Cy3
refers independently to embodiments that have one carbon member ()}, embodiments that have
two carbon members (G}, and embodiments that have three carbon members (Cs).

The term Cymalkyl refers to an aliphatic chain, whether straight or branched, with a total
number N of carbon members in the chain that satisfies n < N <m, with m > n. Any disubstituent
referred to herein 1s meant to encompass the various attachment possibilities when more than one of
such possibilities are allowed. For example, reference to disubstituent ~A-B-, where A # B, refers
herein to such disubstituent with A attached to a first substituted member and B attached to a second
substituted member, and it also refers to such disubstituent with A attached to the second substituted

member and B attached to the first sybsutuied member.

[,
3



(Vg

10

15

20

3G

WO 2016/176460 PCT/US2016/029801

The invention includes also pharmaceutically acceptable salts of the compounds of Formula
{I} (as well as Formulas (1A} and {(IE)}, preferably of those described above and of the specific
compounds exemplified herein, and methods of treatment using such salts.

The term “pharmaceutically acceptable” means approved or approvable by a regulatory
agency of the Federal or a state government or the corresponding agency in countries other than the
United States, or that is listed in the U.S. Pharmacopoeia or other generally recognized
pharmacopoeta for use in animals, and more particularly, in humans.

A “"pharmaceutically acceptable salt” 1s intended to mean a salt of a free acid or base of
compounds represented by Formula (1) {as well as Formulas (1A} and (IE} that are non-toxic,
biologically tolerable, or otherwise biologically suitable for admuustration to the subject. Tt should
possess the desired pharmacological activity of the parent compound. See, genenally, GS.
Paulekuhn, et al, “Trends in Active Pharmaceutical Ingredient Salt Selection based on Analysis of
the Orange Book Database”, J. Med. Chem., 2007, 50:6665-72, S M. Berge, et al., “Pharmaceutical
Salts”, J Pharm Sci., 1977, 66:1-19, and Handbook of Pharmaceutical Salts, Properties, Selection,
and Use, Stahl and Wermuth, Eds., Wiley-VCH and VHCA, Zurich, 2062, Examples of
pharmaceutically acceptable salts are those that are pharmacologically effective and suitable for
contact with the tissues of patients without undue toxicity, irritation, or allergic response. A
compound of Formula (I} (as well as Formulas (IA) and (IE)) may possess a sufficiently acidic
group, a sufficiently basic group, or both types of functional groups, and accordingly react with a
mumber of morganic or organic bases, and inorganic and organic acids, to form a pharmaceutically
acceptable salt.

Hxamples of pharmaceutically acceptable salts include sulfates, pyrosulfates, bisulfates,
sulfites, bisulfites, phosphates, monohydrogen-phosphates, dihydrogenphosphates, metaphosphates,
pyvrophosphates, chiorides, bromides, iodides, acetates, propionates, decanoates, caprylates,
acrylates, formates, isobutyrates, caproates, heptanoates, propiolates, oxalates, malonates,
succinates, suberates, sebacates, fumarates, maleates, butyne-1,4-dioates, hexyne-1,6-dioates,
benzoates, chlorobenzoates, methylbenzoates, dinitrobenzoates, hydroxybenzoates,
methoxybenzoates, phthalates, sulfonates, xylenesulfonates, phenylacetates, phenylpropionates,
phenylbutyrates, citrates, lactates, v-hyvdroxybutyrates, glycolates, tartrates, methane-sulfonates,

propanesulfonates, naphthalene-1-sulfonates, naphthalene-2-sulfonates, and mandelates.
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When the compounds of Formula (1) {as well as Formulas (IA) and (IE)) contain a basic
nitrogen, the desired pharmaceutically acceptable salt may be prepared by any suitable method
available in the art. For example, treatment of the free base with an inorganic acid, such as
hydrochloric acid, hydrobromic acid, sulfuric acid, sulfamic acid, mitric acid, boric acid, phosphoric
actd, and the like, or with an organic acid, such as acetic acid, phenylacetic acid, propionic acid,
stearic acid, lactic acid, ascorbic acid, maleic acid, hydroxymaleic acid, isethionic acid, succinic
acid, valeric acid, fumaric acid, malonic acid, pyruvic acid, oxalic acid, glycolic acid, salicylic acid,
oleic acid, palmitic acid, lauric acid, a pyranosidyl acid, such as glucuronic acid or galacturonic
actd, an alpha-hydroxy acid, such as mandelic acid, citric acid, or tartaric acid, an amino acid, such
as aspartic acid, glutaric acid or glutanmuc acid, an aromatic acid, such as benzoic acid, 2-
acetoxybenzoic acid, naphthoic acid, or cinnamic acid, a sulfonc acid, such as laurvisulfonic acid,
p-toluenesulforic acid, methanesulfonic acid, ethanesulfonic acid, any compatible mixture of acids
such as those given as examples herein, and any other acid and mixture thereof that are regarded as
equivalents or acceptable substitutes i hight of the ordinary level of skill in this technology.

When the compound of Formula (I) (as well as Formulas (1A} and (IE)) 1s an acid, such as
a carboxylic acid or sulfonic acid, the desired pharmaceutically acceptable salt may be prepared by
any suitable method, for example, treatment of the free acid with an inorganic or organic base, such
as an amine (primary, secondary or tertiary}, an alkalt metal hydroxide, alkaline earth metal
hydroxide, any compatible mixture of bases such as those given as examples herein, and any other
base and mixture thereof that are regarded as equivalents or acceptable substitutes m hght of the
ordimary level of skill in this technology. Hlustrative examples of suitable salts include organie salts
derived from aming acids, such as N-methyl-D-ghucamine, lysine, choline, glycing and arginine,
ammonia, carbonates, bicarbonates, primary, secondary, and tertiary amines, and cyclic amines,
such as tromethamine, benzylamines, pyrrolidines, piperidine, morpholine, and piperazine, and
morganic salts derived from sodium, calcium, potassium, magnesium, Manganese, iron, Copper,
zing, aluminum, and lithium.

The imvention also relates to pharmaceutically acceptable prodrugs of Formula (1) (as well
as Formulas (1A) and (1E}}, and treatment methods employing such pharmaceutically acceptable
prodrugs. The term "prodrug” means a precursor of a designated compound that, following
administration to a subject, yields the compound iz vivo via a chemical or physiological process

such as solvolysis or enzymatic cleavage, or under physiological conditions {e.g, a prodrug on
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being brought to physiological pH is converted to the compound of Formula (I} {as well as
Formulas (1A) and (IE). A "pharmaceutically acceptable prodrug” is a prodrug that is non-toxic,
biologically tolerable, and otherwise biologically suitable for administration to the subject.
THustrative procedures for the selection and preparation of surtable prodrug derivatives are
described, for example, in “Design of Prodrugs”, ed. H. Bundgaard, Elsevier, 1985
Exemplary prodrugs include compounds having an amino acid residue, or a polypeptide

chain of two or more (e.g., two, three or four} anmino acid residues, covalently joined through an
anmuide or ester bond to a free amino, hydroxyl, or carboxylic acid group of a compound of Formula
(I} (as well as Formulas (IA) and (IE)). Examples of amino acid residues include the twenty
naturally occurring ammno acids, commonly designated by three letter symbols, as well as 4-
hvdroxyproline, hydroxylysine, demosine, isodemosine, 3-methylhistidine, norvalin, beta-alanine,
gamma-~aminobutyric acid, citrulline homocysteine, homoserine, ornithine and methionine sulfone.

Additional types of prodrugs may be produced, for mstance, by denvatizing free carboxyl
groups of structures of Formula (1) (as well as Formulas (IA) and (IE}} as amides or alkyl esters.
Examples of amudes mnclude those derived from ammonia, primary Crealkyl amines and secondary
di{Cr.ealkyl) amines. Secondary amines include 5- or 6-membered heterocycloalky! or heteroaryl
ring moieties. Examples of amudes include those that are denived from ammonia, Cysalky] primary
amines, and di{Croalkvijammes. Examples of esters of the invention include Crralkyl, Cs.
seycloalkyl, phenyl, and phenyl{Cisalkyl) esters. Preferred esters include methyl esters. Prodrugs
may also be prepared by dervatizing free hydroxy groups using groups mcluding hemisuccmates,
phosphate esters, dimethylaninoacetates, and phosphorvioxymethyloxycarbonyls, following
procedures such as those suthined in Fleisher et al., Adv. Drug Delivery Rev. 1996, /19, 115-130,
Carbamate derivatives of hydroxy and amino groups may also vield prodrugs. Carbonate
derivatives, sulfonate esters, and sulfate esters of hydroxy groups may also provide prodrugs.
Derivatization of hvdroxy groups as (acyloxy)methyl and (acyloxyjethyl ethers, wherein the acyl
group may be an alkyl ester, optionally substituted with one or more ether, amine, or carboxylic acid
functionalities, or where the acyl group is an amino acid ester as described above, is also useful to
yield prodrugs. Prodrugs of this type may be prepared as described in Robinson et al., J Med Chem.
1996, 39 (1), 10-18. Free anmines can also be derivatized as amides, sulfonanudes or
phosphonamides. All of these prodrug moieties may mncorporate groups including ether, amine, and

carboxylic acid functionalities.

60



(Vg

15

20

3G

WO 2016/176460 PCT/US2016/029801

The present invention also relates to pharmaceutically active metabolites of the compounds
of Formula (I} {as well as Formulas (IA) and (IE}), which may also be used in the methods of the
mvention. A "pharmaceutically active metabolite” means a pharmacologically active product of
metabolism 1n the body of a compound of Formula (I} {as well as Formulas (1A} and (IE) as
applicable} or salt thereof. Prodrugs and active metabolites of a compound may be determined
using routine techniques known or available in the art. See, e.g., Bertoliny, et al., J Med Chem.
1997, 40, 2011-2016; Shan, et al., J Pharm Sci. 1997, 86 (7), 765-767, Bagshawe, Drug Dev Res.
1995, 34, 220-230; Bodor, Adv Drug Res. 1984, 13, 224-331; Bundgaard, Design of Prodrugs

Elsevier Press, 19858); and Larsen, Design and Application of Prodrugs, Drug Design and

Development (Krogsgaard-Larsen, et al, eds., Harwood Academic Publishers, 1991),

The compounds of Formula (I) (as well as Formulas (JA) and (IE}) and their
pharmaceutically acceptable salts, pharmaceutically acceptable prodrugs, and pharmaceutically
active metabolites of the present invention are useful as modulators of the AMPA receptor in the
methods of the invention. As such modulators, the compounds may act as antagonists, agonists, or
mverse agonists. The term “modulators” include both inhubitors and activators, where "inhibitors”
refer to comopounds that decrease, prevent, iactivate, desensitize, or down-regulate the AMPA
receptor expression or activity, and “activators” are compounds that increase, activate, facilitate,
sensitize, or up-regilate AMPA receptor expression or activity,

The term “pharmaceutically acceptable vehicle” refers to a diluent, adjuvant, excipient or
carrier with which a compound of the mvention ts administered. A "pharmaceutically acceptable
excipient” refers to a substance that 13 non-toxie, biclogically tolerable, and otherwise biologically
suitable for admimstration to a subject, such as an inert substance, added to a pharmacological
composttion or otherwise used as a vehicle, carrier, or diluent to facilitate administration of a agent
and that is compatible therewith. Examples of excipients include calcium carbonate, calcium
phosphate, various sugars and types of starch, cellulose derivatives, gelatin, vegetable oils, and
polyethylene glycols.

The term “subject” includes humans. The terms “human,” “patient,” and “subject” are used
mierchangeably herein.

The term “treating” or “treatment” of any disease or disorder refers, in one embodiment, to
ameliorating the disease or disorder {i.e, arresting or reducing the development of the disease or at

least one of the clinical symptoms thereof). In another embodiment “treating” or “treatment” refers
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to ameliorating at least one physical parameter, which may not be discernible by the subject. In yet
another embodiment, “treating” or “treatment” refers to modulating the disease or disorder, either
physically, (e g, stabilization of a discernible symptom), physiologically, (e.g., stabilization of a
physical parameter), or both. In yet another embodiment, “treating” or “treatment” refers to delaying
the onset of the disease or disorder.

In treatment methods according to the invention, a therapeutically effective amount of a
pharmaceutical agent according to the invention is administered to a subject suffering from or
diagnosed as having such a disease, disorder, or condition. A "therapeutically effective amount”
means an amount or dose sufficient to generally bring about the desired therapeutic or prophylactic
benefit in patients 1n need of such treatment for the designated disease, disorder, or condition.
Effective amounts or doses of the compounds of the present invention may be ascertained by
routine methods such as modeling, dose escalation studies or clinical trials, and by taking into
consideration routine factors, e.g., the mode or route of administration or drug delivery, the
pharmacokinetics of the compound, the severity and course of the disease, disorder, or condition,
the subject's previous or ongoing therapy, the subject’s health status and response to drugs, and the
judgment of the treating physician.  An example of a dose is in the range of from about 0.001 to
about 200 mg of compound per kg of subject's body weight per day, preferably about 0.05 t0 100
mg/kg/day, or about 1 to 35 mg/kg/day, in single or divided dosage units {e.g., BID, TID, QID).
For a 70-kg human, an iltustrative range for a suitable dosage amount 1s from about 0.05 to about 7
g/day, or about 10 mg to about 2.5 g/day.

“Compounds of the present mvention,” and equivalent expressions, are meant to embrace
compounds of the Formula (I} as described herein, which expression includes the pharmaceutically

acceptable salts, and the solvates, e.g.

o0

hydrates, where the context so permits. Similarly, reference
to intermediates, whether or not they themselves are claimed, 1s meant to embrace therr salts, and
solvates, where the context so permits.

Once improvement of the patient's disease, disorder, or condition has occurred, the dose
may be adjusted for preventative or maintenance treatment. For example, the dosage or the
frequency of administration, or both, may be reduced as a function of the symptoms, to a level at
which the desired therapeutic or prophylactic effect 1s maintained. Of course, if symptoms have
been alleviated to an appropriate level, treatment may cease. Patients may, however, require

mtermittent treatment on a long-term basis upon any recurrence of symptoms.
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In addition, the compounds of the invention may be used in combination with additional
active ingredients in the treatment of the above conditions. The additional active ingredients may be
coadministered separately with a compound of the invention or included with such an agentina
pharmaceutical composition according to the mvention. In an exemplary embodiment, additional
active ingredients are those that are known or discovered to be effective in the treatment of
conditions, disorders, or diseases mediated by orexin activity, such as another orexin modulator or a
compound active against another target associated with the particular condition, disorder, or disease.
The combination may serve to increase efficacy (e.g., by mcluding in the combination a compound
potentiating the potency or effectiveness of an active agent according to the invention), decrease one
or more side effects, or decrease the required dose of the active agent according to the invention.

The compounds of the invention are used, alone or in combmation with one or more
additional active ingredients, to formulate pharmaceutical compositions of the invention. A
pharmaceutical composition of the invention comprises: (a) an effective amount of at least one
compound 1n accordance with the invention; and (b} a pharmaceutically acceptable excipient.

Delivery forms of the pharmaceutical compositions containing one or more dosage units of
the active agents may be prepared using suitable pharmaceutical excipients and compounding
technigues known or that become avatlable to those skilled in the art. The compositions may be
admmstered in the mventive methods by a suitable route of delivery, e.g., oral, parenteral, rectal,
topical, or ocular routes, or by nhalation.

The preparation may be mn the form of tablets, capsules, sachets, dragees, powders, granules,
lozenges, powders for reconstitution, liquid preparations, or suppositories. Preferably, the
compositions are formulated for intravenous infusion, topical administration, or oral admmistration.

For oral administration, the compounds of the invention can be provided in the form of
tablets or capsules, or as a solution, emulsion, or suspension. To prepare the oral compositions, the
compounds may be formulated to yield a dosage of, e.g., from about 0.05 to about 100 mg/kg daily,
or from about 0.05 to about 35 mg/kg daily, or from about 0.1 to about 10 mg/kg daily. For
example, a total daily dosage of about 5 mg to 5 g daily may be accomplished by dosing once,
twice, three, or four times per day.

Oral tablets may include a compound according to the invention mixed with
pharmaceutically acceptable excipients such as mnert diluents, disintegrating agents, binding agents,

lubricating agents, sweetening agents, flavoring agents, coloring agents and preservative agents.
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Suitable mnert fillers include sodium and calcium carbonate, sodium and calcium phosphate, lactose,
starch, sugar, glucose, methyl cellulose, magnesiom stearate, mannitol, sorbitol, and the like.
Exemplary hquid oral excipients include ethanol, glycerol, water, and the like. Starch, polyvinyl-
pyrrolidone (PVP), sodium starch glycolate, microcrystalline cellulose, and alginic acid are suttable
disintegrating agents. Binding agents may melude starch and gelatin. The lubricating agent, if
present, may be magnesium stearate, stearic acid or talc. If desired, the tablets may be coated with a
material such as glyceryl monostearate or glyceryl distearate to delay absorption in the
eastrointestinal tract, or may be coated with an enteric coating.

Capsules for oral adminstration include hard and soft gelatin capsules. To prepare hard
gelatin capsules, compounds of the invention may be mixed with a solid, semi-solid, or iquid
diluent. Soft gelatin capsules may be prepared by mixing the compound of the invention with water,
an oil such as peanut oil or olive oil, liquid paraffin, a mixture of mono and di-glycerides of short
chain fatty acids, polyethylene glycol 400, or propylene glycol.

Liquids for oral administration may be in the form of suspensions, solutions, emulsions or
syrups or may be lyophilized or presented as a dry product for reconstitution with water or other
suitable vehicle before use. Such liguid compositions may optionally contain: pharmaceutically-
acceptable excipients such as suspending agents (for example, sorbitol, methy! cellulose, sodnm
algiate, gelatin, hydroxyethylcellulose, carboxymethylceliulose, aluminum stearate gel and the
like}; non-aqueous vehicles, e.g., o1l (for example, almond oil or fractionated coconut o1},
propylene glyeol, ethyl alcohol, or water; preservatives (for example, methyl or propyl p-
hydroxybenzoate or sorbic acid); wetting agents such as lecithin; and, if desired, flavoring or
coloring agents.

The active agents of this invention may also be administered by non-oral routes. For
example, the compositions may be formulated for rectal administration as a suppository. For
parenteral use, including intravenous, intramuscular, intraperttoneal, or subcutaneous routes, the
compounds of the invention may be provided in sterile aqueous solutions or suspensions, buffered
to an appropriate pH and isotonicity or in parenterally acceptable o1l Suitable aqueous vehicles
include Ringer's solution and isotonic sodium chloride. Such forms will be presented in unit-dose
form such as ampules or disposable injection devices, in multi-dose forms such as vials from which
the appropriate dose may be withdrawn, or in a solid form or pre-concentrate that can be used to

prepare an injectable formulation. Hlustrative infusion doses may range from about 1 to 1000
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mu.g/kg/minute of compound, admixed with a pharmaceutical carrier over a period ranging from
several minutes to several days.

For topical administration, the compounds may be mixed with a pharmaceutical carrier ata
concentration of about 0.1% to about 10% of drug to vehicle. Another mode of administering the
compounds of the invention may utilize a patch formulation to affect transdermal delivery.
Compounds of the imvention may alternatively be administered in methods of this mvention by
mhalation, via the nasal or oral routes, e g., in a spray formulation also containing a suitable carrier.

Exemplary compounds useful in methods of the invention will now be described by
reference to the tHlustrative synthetic schemes for their general preparation below and the specific
examples that follow. Artisans will recognize that, to obtain the various compounds herein, starting
materials may be suitably selected so that the ultimately desired substituents will be carried through
the reaction scheme with or without protection as appropriate to yield the desired product.
Alternatively, it may be necessary or desirable to employ, in the place of the vltimately desuvred
substituent, a suitable group that may be carried through the reaction scheme and replaced as
appropriate with the desired substituent. Unless otherwise specified, the variables are as defined
above in reference to Formaula (I}, as well as Formulas (JA}-(JE). Reactions may be performed
between the melting point and the reflux temperature of the solvent, and preferably between 0 °C
and the reflux temperature of the solvent. Reactions may be heated employing conventional heating
or microwave heating. Reactions may also be conducted in sealed pressure vessels above the normal
reflux temperature of the solvent.

Abbreviations
Table 3. Abbreviations and acronyms used herein include the following,

Table 3.

Term Acronym/Abbre

vigtion
2-Methylitetrahydrofuran 2-Me-THF
Acetic anhydride A
Acetonitrile ACN, MeCN
Acetic acid AcOH
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Term Acronym/Abbre
viation

Azobisisobutyrontinile AIBN
2,2-Bis(diphenyiphosphino)-1,1-binaphthyl BINAP
S-(Di-rert-butyiphosphino}-1', 3', S'-triphenyl-1'H-[1,4'Thipyrazole BippyPhos
tert-Butylcarbamoyl BOC
Benzotriazol-1-yloxytris{dimethylamino}-phosphonium BOP

hexafluorophosphate

[2-(D1-1-adamantylphosphino}-2' 4' 6'-iriisopropyl-3,6-
dimethoxybiphenvi}{2-(2'-amino-1,1-biphenyhjpalladium(il)
methanesulfonate

BrettPhos Pd
third-generation
pre-catalyst

I, 1'-Carbonyldumidazole

CDI

Diatomaceous Earth

Celite 545,

Celite®
Copper{ll) acetate Cu{CAc)
(Drethylamuno)sulfur trifluoride DAST
2-Dicyclohexviphosphine-2'-(N, N-dimethviamino)biphenyl BavePhos
Di-tert-butyl azodicarboxylate DBAD
N, N'-Dicyclohexylcarbodiimide DCC
Dichlorethane DCE
Methylene chloride, dichloromethane DCM

Bis(Z-methoxyethylDaminosulfur trifluoride

Deoxo-Fluor™

1,1,1-Tracetoxy-1,1-dihydro-1,2-benziodoxol-3(1H)-one

Dess-Martin

periodmang
Duisobutylaluminium hydnde DIBAL, DIBAL-
H
N, N-Dusopropylethylamine DIPEA, DIEA,

Huomng’s base
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Term Acronym/Abbre
viation

N, N-Dimethylformamide DMF

Dimethyl sulfoxide DMSO

Deutero-dimethyl sutfoxide DMSG-dy

Diphenylphosphino ferrocene dppf

Dh-tert-butylphosphino ferrocene dtbpf

1-Ethyl-3-(3-dimethylaminopropyljcarbodiimide EDCL EDC,
EDAC

Electrospray lonisation ESI

Ethyl magnesium bromide EtMgBr

Ethyl Acetate FtOAc, or EA,
or AcOEt

Ethanol EtOH

Flash Column Chromatography FCC

Dhethyl 1,4-dihydro-2,6-dimethyl-3, S-pyridinecarboxylate Hantzsch Ester

2-{1H-9-Azobenzotriazole-1-vi}-1,1,3 3-tetramethylaminium HATU

hexafluorophosphate

Acetic Acid HOAc

I-Hydroxy-7-azabenzotriazole HOAT, HOAt

1-Hydroxy-benzotriazole HOBt

High-pressure liqguid chromatography HPLC

Isopropvl Alcohol IPA

Tsopropyl magnesiom bromide -PriMVigBr

Potassium acetate KOAc
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Term Acronym/Abbre
viation
Lathium aluminum hydride LAH
Lithium hexamethyldisilylazide LHMDS
meta-Chloroperoxybenzoic acid mCPBA or
MCPBA
Methyl magnesium bromide MeMgBr
Deteromethanol Me(OD-d,
Methanol MeCH
Mesyl chloride, Methanesulfony! chloride MsCl
Sodium dithionite MNaxS; 04
Sodium fert-butoxide NaOtBu
N-Bromosuccinmimide NBS
N-Methylmorpholine NMM
Tetrakis{triphenylphosphing)palladiom(0}) Pd{PPh:)a
Tris(dibenzylideneacetone{dipalladium (0} Pdy{dba};
{1,1-Bis{di-fert-butylphosphino}ferroceneldichloropatiadium(il) PACL{dibpt)
Palladium(IDybis(triphenyiphosphine)} dichloride, PACL(PPha),
bis{triphenylphosphinejpaliadium(l} dichloride
Phosphorous oxychloride POCH
Triphenylphosphine PPhs
Precipitate ppt

p-Toluenesulfonic acid

p-T30H, PTSA

Pyridinium tribronude

Py Bry
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Term Acronym/Abbre
vigtion

Sodium potassium L{+)-tartrate tetrahydrate

Rochelle salt

Room temperature rt
2-Dicyclohexviphosphing-2' 6'-diisopropoxybiphenyl Ru-Phos
N-Chloromethyl-N-fluorotriethylenediammonium Selectfluor”

bis{tetrafluoroborate}

2-(TriMethsilyl)-ethoxyMethyl chloride

SEM-CH

[2-{Trimethyisilyhethoxy]methyl acetal SEM
Supercritical Fluid Chromatography SFC
Thionyl chloride SOCH
Tetrabutylammonium fluonide TBAF
Triethyl anune TEA
Trifluoroacetic acid TFA
Triftuoroacetic anhydride TFAA
Tetrahydrofuran THF
Tetrahydropyran THP
4,5-bis{diphenylphosphino}-9 9-dimethylxanthene XantPhos
2-Dieyclohexylphosphing-2' 4/ 6'-trissopropyibiphenyl XPhos

PREPARATIVE EXAMPLES

Exemplary compounds useful in methods of the nvention will now be described by

reference to the illustrative synthetic schemes for their general preparation below and the specific

exarnples to follow.
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SCHEME 1

o o
5
cioP N0 —— HZNJ\/NOZ NO, R

= R4 NO
oyclization J\/I halogenation YN
+ — R“>N"o0 —— —* _
| H R3” N7 THAL
N_ _OMe 0O
(0] - (Iv) (V)
)J\ WO/I\/Ie \N/\)J\Re,
RZ —— |
a (I

According to SCHEME 1, substituted 2-pyridones of formula (IV) or substituted
halopyridines of formula (V) are commercially available or synthetically accessible. Addition of 2-
nitroacetamide to an appropriate o, B-unsaturated carbonyl substrate of formula (H1} provides a 2-
pyridone compound of formula (IV). Ethyl 2-nitroacetate is reacted with ammonium hydroxide at
room temperature for a pertod of 3-4 days to provide 2-nifroacetamide.  An enamino ketone of
formula (1), where R’ is -Cygeyeloalkyl, or Cpsalkyl, is prepared by the reaction of 1,1-dimethoxy-
N,N-dimethylmethanamine and an appropriately substituted commercially avatlable or synthetically
accessible ketone of formula (I}, p-toluenesulfonic acid (p-TsOH), at temperatures ranging from
80-100 °C, for a period of 12-24 b In a preferred method 1,1 -dimethoxy-N N-
dimethylmethananmine ketone 1s reacted with 1-cyclopropylethanone, p-toluenesulfonic acid at 100
°C for 16 h. A 2-pyridone compound of formula (IV) 1s prepared by the reaction of 2-
nitroacetamide with an enamino ketone of formula (ITf), where R is -Ca.geyeloalkyl, in the presence
of piperidiniurm acetate, and the like, in a suitable solvent such as water, at room temperature for a
period of 12-20 h. Halogenation of a 2-pyridone compound of formula (TV) 1s achieved under
chiorination conditions known to one of skill in the art, providing a substituted chloropyridine of
formula (V). For example, by the reaction of a compound of formuida (IV} with a chlormating agent
such as POCL, SOC,, PCls and the like, with or without a suitable solvent such as DMF, and the
like, at teraperatures ranging from 60- 100 °C, for a pertod of 12 - 20 h. In a preferred method, the

chlormating agent is POCl,

<3
<
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HAL
AN N02 SNAr
| _ nucleophile
R®” "N” THAL RS
(VI) R4 N N02
NO |
A 2 oxidation —
| ————  R¥ N HAL
N Cl
V)
| N0z demethylation
o7 N el

According to SCHEME 2, substituted halopynidines are modified to provide a compound of
formula (V). Ina specific example, 2 4-difluoro-3-nitropyridine is reacted with a suitable
nucleophile such as an alkylamine or heterocycloalkylamine, in a suitable solvent such as DMF,
THF, and the like, a temperatures ranging from 60- 100 °C, for a period of 12 —20 h, to provide a
compound of formula (V) where R is (-N(Cysalkyl)y) or heterocycloalkylamine (morpholine) and
R’ is H. In a preferred method, the nucleophile is morpholine and the solvent is DMF. In another
example, 2, 4-dichloro-3-nitro-6-(trifluoromethylipyridine is reacted with a suitable nucleophile
such as an alkylamine (-N{C,_salkyl},} or alcoholamine (-N{CH:}{(CH,CH,0OH)), in a suitable
solvent such as FtOH, and the like, at temperatures ranging from 0 °C to rt, to provide a compound
of formula (V) where R is -N(Cyrsalkyl) or -N({CH;}CH,CH,OHD, and R is -Csalkyl, -C.
shaloalkyl or H. In a preferred method, the nucleophile 15 2-(methylamino)ethan-1-ol and the
solvent is EtOH. 2-Chloro-6-methyi-3-nitropyridine is oxidized with a suitable oxidizing agent
such as sodium dichromate dehydrate in a solvent such as H,SOq, at temperatures ranging from
room temperature to 50 °C, for a period of 12-16 h, provide a compound of formula (V), where R’
1s —=CO;H, and one skilled in the art recognizes that the acid can be further transformed to an anude,
ester or alkyl group. 2-Chloro-6-methoxy-3-nitropyridine 1s de-methylated, employing conditions

known to one skilled in the art, to provide a compound of formula (V), where R” is -OH.

~J
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SCHEME 3
Ra Ra \ Ra
ﬁ Esterification ﬁ Reduction | _
o »
HO,C” “N” cl Et0,C~ N >ClI N
(VII) (VIIl) OH (1)
R LS
AN
Oxidation | P Fluorination /(I
° (X1)

According to SCHEME 3, a compound of formula (VII), where R* is NO;, is esterified
under conditions known to one skilled n the art, to provide a compound of formula (VIII). For
S5 example, reaction of 6-chloro-S-nitropicohnic acid with an acid such as p-toluenesulfonic acid, ina

solvent such as EtOH, and the like, at temperatures ranging from 60- 85 °C, for a period of 12- 24 h
provides ethyl 6-chloro-5-nitropicolinate. A compound of formula (VIII), where R is NO,, is
reduced with a reducing agent such as DIBAL, NaBH,, and the like, 1n a suitable solvent such as
THF and the like, at temperatures ranging from 0~ 30 °C, for a period of 1-3 h, to provide a

10 compound of formula (IX}. In a preferred method, the reducing agent 13 DIBAL. A compound of
formula (IX), where R* i3 -NO; or -Br, is oxidized with an oxidizing agent such as Dess-Martin
pertodinane, in a solvent such as BCM, and the like, at room temperature, for a period of 1-3 b, to
provide a compound of formula (X}, A compound of formula (X), where R is -NQ; or -Br, s
fluorinated with a fluorinating agent such as DAST, and the like, in a susitable solvent such as DCM,

15 andthe like, at temperatures ranging from -50- 35 °C, for a period of 30 -90 minutes to provide a

compound of formula (XI}.

SCHEME 4
Q
X o™ X HoN X
N>=O Nitration N>=O Reduction N>=O
H H H
Rb Rb Rb
(XII) (I (XIV)

According to SCHEME 4, a compound of formula (X1I), where R” is halo or Cy.salkyl and
20 Xis C, N, Oor§, is nitrated under conditions known to one skilled in the art. For example, reaction

of a compound of formula (A1), with a nitrating agent such as Fuming HNO;, n a solvent such as

~3
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H, S50, at temperatures ranging from -50 °C to room temperature, for a pertod of 30 minutes,
provides a nitro compound of formula (XHI). Reduction of a nitro compound of formula (XIH) ts
achieved with a reducing agent such as zinc dust 1n a solution of ag. NH,Cl, Pd/C under an
atmosphere of H, (balloon); in a suitable solvent such as EtOH, MeOH, and the like, at
temperatures ranging from 20 — 70 °C, for a period of 2-4 h to provide an amino compound of
formula (XIV), where R” is halo or -Csalkyl and X is C, N, O or S. In some cases, a protecting

group is installed on a compound of formula (XIIT) before the nitro group is reduced.

SCHEME S
ON HoN 2 HoN__~
| N 1) Protection ~ Reduction N
L DR, oo~y Reduction 27N
< H 2) Reduction re PG rRe PG
RC
(XV) (XVI) (Xvin)

According to SCHEME 3, a compound of formula (XVII), where Z is C-R° or N, and R" is
H, halo or Cjsalkyl, is accessible from a compound of formula (XV). Protection of a compound
formula (XV) with a suttable protecting group (PG} is achieved with Boc,O, in a solvent such as
THF, DMEF, and the like, at temperatures ranging from 0-20° C, for a period of 1 -3 h. Subsequent
reduction of the nitro group with a reducing agent such as, Pd/C under an atmosphere of H;
{balloon}; in a suitable solvent such as THF, EtOH, MeOH, and the like, at room temperature, for a
period of 12-24 h, provides an amino compound of formula (XVI). Access to the indoline
compound of formula (XVII}, where Z is C-R®, and R’ is H, halo or Cy_salkyl, is achieved by further
reduction, with a reducing agent such as Pd/C under an atmosphere of Hy (balloon); 1n a suitable
solvent such as FtOH, MeOH, and the like, at room temperature, for a period of 12-24 h.

SCHEME 6

OZN\KY\N—H Protection O2N\KY\N—SEM Reduction HZN\KY\N—SEM
Sy 1A= . S 1PN /" . S AN
(XX) (XXI) XX
According to SCHEME 6, a compound of formula (XXHI), where X' is C- RS or N, R¥ is H,
-Cl, ~CHy, 13 accessible 1n two steps from a compound of formula (XX). In a first step, protection of
a compound of forumula (XX) with a suitable protecting group such as SEM, provides a compound
of forroula (XXTI). For example, reaction of S-nitro- 1 H-indazole with a base such as NaH, and a

protecting group (PG) such as SEM-C1, and the like, in a solvent such as DMF, and the like, at

~3
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temperatures ranging from © °C to room temperature, for a period of 1-3 h provides 5-nitro-2-{(2-
{trimethylsilyijethoxy ymethyl)-2H-indazole and S-nitro-1-((2-(trimethylsilyhethoxymethyl)-1H-
indazole. In a second step, reduction of a nitro compound of formula (XX1) with a suitable reducing
agent such as Pd/C, and the like, n a solvent such as FtOH, and the like, at room temperature, fora
period of 12-24 h provides a compound of formula (XXHI). In the protection step, the SEM

protecting group can go on either nitrogen in the 5-membered ring.

SCHEME 7
O2N Me O-N
M L 2
ON " Bromination Cyclization N Protection
_—, —_— N/ _—
NH, ] NH, N
RC R RC
(XVIIN (XIX) (XX)
O;N H,N
z N\ Cross coupling O2N N Reduction 2 A\
N—— N — N
N N N
SEM SEM SEM
R® R® Re
(XXI) (XXII) (XXIIN

According to SCHEME 7, a compound of formula (XVIH), where R™ is H, halo or Cysalkyl,
is commercially available or synthetically accessible. A compound of formula (XX}, where R is
Crsalkyl, is accessible from a compound of formula (XVIII}, where R" is H. Bromination of a
compound of formula (XVII) with a bronunating agent such as bromine, and the like, under acidic
conditions, such as acetic acid, and the like, at temperatures ranging from 0 °C to room temperature,
for a period of 30 minutes to 1 h provides an aniline compound of formula (XIX), where R is Br.

A commercially available or synthetically accessible compound of formula (XIX), where R is H,
halo or Cysalkyl, undergoes nitrosation followed by cvclization, under acidic conditions, such as
acetic acid and sodium nitrite, in a solvent such as water, at temperatures ranging from 0 - 20 °C, for
a period of 30 min to 1 h to provide a compound of formula (XX). Protection, followed by reduction
of a compound of formula (XX), as previously described, when R* is H, halo or Craalkyl affords a
compound of formula (XTI}

In another example, a cross coupling step of a compound of formula (XX}, where R 15 halo,

allows for itroduction of a new substituent. For example, reaction of 7-bromo-S-nitro-1-((2-

3
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(trimethylisilyDethoxy)methyl)-1H-indazole under a metal mediated cross-coupling reaction with an
alkyl boronic anhydride, such as trimethylboroxime, in the presence of a palladium catalyst such as
Pd(PPhs), and the like, a base such as Cs,C0s, KyCOs, and the like, 1n a suitable solvent such as
1,4-dioxane, DMF, and the like at temperatures ranging from room temperature to 105 °C, fora
period of 16 h provides 7-methyl-S-nitro-1-{{2-{trimethylsilyhethoxy ymethyh-1H-indazole, a
compound of formula (XX11), where R® is -CHs.

SCHEME 8
Re
RS =R N FZ
O w12
R SNZ SHal: — R¥ N7 THALS
[M] cross
(XXIV) coupling (XXVI)

According to SCHEME &, a commercially available or synthetically accessible compound
of formula (XXIV) where Rlis H, halo, Cysalkyl, Cysalkoxy, or Cyshaloalkyl, R® is -Br or I, and
HAL’ is -Br or -C, is reacted in a metal mediated cross coupling reaction with a terminal alkyne of
formula (XXV), where R® is Cysalkyl, Cshaloalkyl, -CHyOCH;, -CH(OCH:)CH3), Cipcycloalkyl,
tetrahydrofuran, -CH,G-tetrahvdropyran, or phenvi, 4-flucrophenyl, in the presence of a paliadium
catalyst such as PAC{Phs ), Pd(PPh:)y, and the like, an amine base such as Et:N, and the like, ina
suttable solvent such as 1,4-dioxane, BMF, and the like, at temperatures ranging from 50 to 100 °C,
for a pertod of 16 to 40 h, to provide a compound of formula (XXVI), where R is H, halo, Cy.
salkyl, Crsalkoxy, or Uy .shaloalkyl, R is Cysalkyl, Cyshaloalkyl, -CH,OCH;, -<CHOCH: Y CHa),
Cascveloalkyl, tetrahydrofuran, -CH,O-tetrahydropyran, phenyl, or 4-fluorophenyl, and HAL is -
Bror -CL

A compound of formula (XXIV), where R is H, halo, Csalkyl, Cysalkoxy, or Ci.
shaloalkyl, HAL" is -Br or -Cl, and R® is H or -OH, where R® is transformed to a halogen or triflate
(OTf), by methods known to one skilled i the art, to a compound of formula (XXIV). A compound
of formula (XXIV), where R'is H, halo, Csalkyl, Cysalkoxy, or Cishaloalkyl, HAL’ is -Br or -l
and R®is -Br, -1, -OTf, is reacted under metal mediated cross coupling conditions with a terminal
alkyne of formula (XXV) as described above to give a compound of formula (XXVI}.

Alternatively, a compound of formula (XXIV), where R’ is H, halo, Cy.salkyl, Cysalkoxy, or
Cshaloalkyl, HAL® is -Br or -Cl, and R® is -1, can undergo a Stille reaction to give a compound of

formula (XXVI). For example, 2-chloro-3-1odo-0-{trifluoromethylpyridine, in the presence of a

~3
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palladium catalyst such as Pd{PPhs)sand the ike, a co-catalyst such as Cul and the like, and an
alkynyl stananne, such as tributyl{1-propynyljtin, in a suitable solvent such as toluens, DMF and the
like at temperatures ranging from 50 to 100 °C, for a period of 16 h, to provide 2-chloro-3-(prop-1-
yo-1-yh)-6-(trifluoromethyljpyridine.
SCHEME 9
O,N

N FIuorlnatlon Reductlon HoN

Nl
H
RC
(XX) xxvu (xxvm)
According to SCHEME 9, a compound of formula (XX, where R® is H, is fluorinated, with

an electrophilic fluorinating agent such as Selectfluor®, in a solvent such as acetic acid, with a co-
colvent such as ACN, with microwave heaﬁng to 150 °C, for a period of 30 min, to provide a
known to one skilled in the art, and previously described, to provide a compound of formula

(XX VI, where R"is H.

SCHEME 10

5 NH,-R? 5 RS

R (XXIX) R Reduction .

| base | ) J_ R2
RS N7 HAL R ONZ N R N7 N

(V) (XXX) (XXXI)

| 1) NH,-R? 1

2) N3282O4

According to SCHEME 10, a commercially available or synthetically accessible substituted
halopyridine of formula (V) is reacted with a commercially avatlable or synthetically accessible
amine of formula (XXIX) in the presence of a base such as DIEA, TEA, and the like, in a solvent
such as FtOH, DMF, THF, and the like, at temperatures ranging from 70 to 110 °C, emploving
microwave or conventional heating, to provide a compound of formula (XXX). As described in the
schemes above, synthetically accessible amunes of forroula (XXIX) encompass amines of formula
(XIV), (XVT), (XVH), (XX, and XV all of which may or may not be protected with a

protecting group such as BOC or SEM. Reduction of the nitro group of a compound of formula
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(XXX}, emploving methods previously described, provides a compound of formula (XXX}, Inan
alternate method, a substituted halopyridine of formula (V) is reacted with commercially available
or synthetically accessible amine of formula (XXIX) in a solvent such as DMF| at a temperature of
about 110 °C, for a period of 3 h, followed by the addition of sodium dithionite, with additional
heating at at a temperature of about 110 °C, for a period of S h, to provide a compound of formula
(XXX1).

SCHEME 11

RS RS
R% o NH2 Na,S,0, R4 X
(L e oo
R3” °N” °N° R'CHO R3">NZ N
H (XXXII) R?
(XXXI) (I

According to SCHEME 11, a compound of forumula (XXXI), R’ is H, halo, Cpsalkyl, 1.
shaloalkyl, or Cisalkoxy, R'isHor Crsalkyl, and R’is H, 1s reacted with an aldehyde of formula
{XXXII}, where R’ is -CH,CH,CO,CH:, Cysalkyl, phenvl, benzyl, 4-flucrophenyl, 2-chlorophenyl,
Cageveloalkyl, -(CH)Cs seycloalkyl, 6-fluore-3-pyridyl, 2-fluoro-4-pyridyl, tetrahvdropyran,
tetrahydrofuran, pyrazin-2-yvimethyl, thienyl, 2-furyl, in the presence of sodium dithionite, ina
suttable solvent such as DMF, and the like, at temperatures ranging from 80-120 °C, for a period of
12-18 h to provide a compound of Formula (1), where X is N. In cases where the NH,-R” group
emplovs a protecting group, a deprotection step is added at the end to provide a compound of
Formula (1), where X is N.

In a simiar method, a compound of formula (XXXI), s reacted with an aldehyde of formula
(XXX 1 the presence of a catalyst such as Cu{OAc), in a solvent such as AcOH, ata
temperature of about 40 °C, for a period of about 2-5 h, to provide a compound of Formula (T),

where X 15 N.

~3
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SCHEME 12

5
R cie” o7 R
R NH, XX
| Acid » N\>—R‘

X
3 N R or R* TN Y
RNl TFA R
or 0]
(AT tetraethylorthocarbonaie
or
RI-N=C=8&

According to SCHEME 12, a compound of formula (XXXI), where R’ is Cyshaloalkyl,

and R* and R® are H, is reacted with methyl 2,2, 2-trichloroacetimidate, in a solvent such as
5 AcOH, and the like, for a period of 12-18 h, at a temperature of about rt t0 70 °C, to provide a
compound of Formula (I}, where R'is (O, RisC i.shaloalkyl, and R is H.

In a stmilar method, a compound of formula (XXX1}, where R’ is Ci.shaloalkyl and R
and R” are H, is reacted with trifluoroacetic acid (TFA), 2,2-difluoropropanoic acid, 2,2-
difluoroacetic acid, 3,3, 3-trifluoropropanocic acid, and the like, with our without a solvent such as

10 wrifluoromethanesulfonic acid, at a temperature of about 70 -120 °C, for a period of 12-72 h, to
provide a compound of Formula (1), where X is N, and R’ is -C_shaloalkyl.

In a similar method, a compound of formula (XXXI), where R’ is Cy_shaloalkyl, and R?
and R° are H, is reacted with tetraethylorthocarbonate for a period of 12-18 h, at a temperature of
about rt to 70 °C, to provide a compound of Formula (I}, where X 1s N, and R' is -OCH,CHs.

15 In a similar method, a compound of formula (XXXI), where R is C;_shaloalkyl, R* and
R are H, 15 reacted with an 1socvanate compound of formula Rf~N:C:S, where R is Cyisalkyl or
Cyseyeloalkyl, a coupling agent such as dicyclohexyl carbodinude, for a pertod of 12-18 b, ata
temperature of about 1t to 70 °C, to provide a compound of Formula (1), where X is N, and R’ is

-NH{Csalkyl) or -NH{Cs.scycloalkyl).

20 SCHEME 13
O R!
R5 R5 Y R5
RY NH, Base R? NH Acid  R? X
2 1C(= R2
RINIR RCEOY R NI N RN N
H H R2
(XXXI) (XXXII) 0)
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According to SCHEME 13, a substituted amuno pyridine compound of formula (XXX},
where R is Cpsalkyl, Crshaloalkyl, Cascyeloalkyl, RY is H, and R” is H, or Cy_salkyl, is acylated
with a substituted activated acid of formula Rl(CZO)Y, where R' is C jsatkyi, Oy shaloalkyl, Cs.
scycloalkyl, phenyl, or heteroaryl, and Y 1s -OH or -C1. For example, a compound of formula
(X XX1) is reacted with an acid of formula RY{C=0)Y in the presence of a dehydrating agent such as
HOBYEDAC, DI, HATU, HOAT, propylphosphonic anhydride (T5P), a suitably selected base
such as DIPEA, TEA and the like, in a solvent such as toluene, MeCUN, FtOAc, DMF, THF, DCM,
or a mixture thereof, to afford a compound of formula (XXX}, In a particularly preferred
embodiment a compound of formula (XXXII) 15 obtained using the dehvdrating agent HATU, the
base TEA, and the solvent DMF. In another embodiment, a compound of formula (3OXXT) 15 reacted
with an acid of formula RH(C=0)Y in the presence of NaH in DMF at 60 °C. Alternatively, a
compound of formula (XXXT) is reacted with an acid chioride of formula RY{C=0}Y in the
presence of base such as DIPEA, TEA, and the like, i an organic solvent such as toluene, MeCN,
EtOAc, DMF, THF, DCM, and the like, to afford a compound of formula (XXX, A compound
of formula (XXX} 1s cyclized to a compound of Formula (I), where X 15 N, in the presence of an
acid, such as acetic acud, and the like, at 8¢ °C for 16 b

SCHEME 14

RS R®
R4 X
x—N BN
(o —
RONTTN RNTN
R2 R?
(1A) n

According to SCHEME 14, a compound of Formula (IA), where R’ is C.salkyl, and R is
H, 15 oxidized under conditions known to one skilled i the art, to afford a compound of Formula (I}
where R is -OH. For example, reaction of a compound of Formula (IA), where R’ is 4-
fluorophenyl, R’ is benzo{dlthiazol-2(3H}-one, R’ is -CH, R” is H, is oxidized with an oxidizing
agent such as mCPBA, and the like, in a sustable solvent such as AcOH, and the like, at
temperatures ranging from 100-130 °C, employmg microwave or conventional heating, provides a
compound of Formula (T), where X is Noand R is -OH.

A compound of Formula (IA), where R'is Cy.shal oalkyl, R* is halo, R® is H, is reacted in an
iron-catalyzed cross coupling reaction, to provide a compound of Formula (1), where R is Csalkyl.

For exarnple, a compound of Forraula (IA), where R’ is -C1, is reacted with a suitable iron catalyst
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such as 1ron {IIf} acetylacetonate {Fe(acac)s), an alkylmagnesium reagent, an additive such as NMP,
in a switable solvent such as THF, and the like, to provide a compound of Formula (I}, where X 1s N,
RisC i.salkyl In a preferred method, the iron catalyst 1s Fe{acac)s.

A compound of Formula (TA), where R* is halo, is reacted with a suitable amine in a
nucleophilic displacement reaction under conditions known to one skilled in the art. For example, a
compound of Formula (IA), where R’ is -F, is reacted with a nucleophile such as piperidine,
morpholine, -N{CHj3),, and the like, a base such as DIEA and the like, in a suitable solvent such as
DMSO, at temperatures ranging from 90-120 °C, to provide a compound of Formula (1), where X is
N, R is piperidine.

A compound of Formula (TA), where R and R’ are H, and R’ is phenyl, is
difluoromethylated to provide a compound of Formula (1), where X is N, R is -CHF, R’ is H, and
R is phenyl: or where R is H, R is -CHF, and R' is phenyl. or where R and R” are Hand R’ is 4-
difluoromethylphenyl. For example, reaction of a compound of Formula (IA), where R” and R’ are
H, and R' is phenyl, with zinc diflucromethanesulfinate, ters-butyl hydroperoxide, in a suitable
solvent such as DCE, DMSQ, H,0, or a mixture thereof, at a temperature of about 30-100 °C, for a
period of 24-73 b In a sinular method, a compound of Formula (IA) where R’ and R’ are H, and R
15 phenyl, 15 alkylated using bis{(isopropylsulfinyljoxyyzinc mstead of zinc
difluoromethanesulfinate, to provide a compound of Formula (1), where X 13 N, RYsH R is-
CH(CH;), and R is phenyl.

A compound of Formula (I} where X s N, R’ is ~CH,OH, and R is H, is prepared from a
compound of Formula (IA), where R’ is -COH, and R’ is H in two steps. Formula (IA), where R’
is -CO.H, and R’ is H is first esterified, employing conditions known to one skilled in the art. For
example, by reaction with a suitable acid, such as p-TsOH, H,50;, and the like, m a suitable
alcoholic solvent such as MeQH, EtOH and the like, at temperatures ranging from 50-80 °C, to
provide a compound of Formula (IA), where R is -C0,Csalkyl, and R* is H. In a second step,
reduction of an ester compound of Formula (IA), where R is -C(0,Crsalkyl, and R is H with a
suttable reducing agent such as LAH, and the like, in a suitable solvent such as THF, and the hke,
provides a compound of Formula (1) where X is N, R’ is -CH,OH, and R’ is H.

A compound of Formula (I) where X 1s N, R'is -CH,CH-CH,OH, R is -C; shaloalkyl, and
R’ is H, is prepared from a compound of Formula (IA), where R is -CH,CH,CO,CH;, R is -Cy.
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shaloalkyl, and R’ is H, employing reduction conditions previously described. In a preferred
method, the reducing agent is LAH and the solvent is THF.

A compound of Formula (I) where R' is -C(=0)NH{(C _salky1), -C(=0)N(C1.salkyl)s,-
C(=0azetidinyl, -C(=0)-pyrrolidinyl, or ~C(=0)NH-phenyl, R’ is -C; shaloalkyl, and R’ is H is
prepared from a compound of Formula (1A), where R' is Cshaloalkyl, R’ is -C;.shaloalkyl, and R’
is H. For example, a compound of Formula (1A), where R is -CCls, is reacted with an amine such
as azetidine, aniline, -NH{C\_salkyl),, a base such as Ky, NaHCO4, and the like, in a solvent
such as ACN, THF, DMF, H,O, or a mixture thereof, at temperatures ranging from 65-90 °C, for a
period of 12-24 h, to provide a compound of Formula (I}, where X is N, R’ is -C(=0)NH(C salkyl),
-C(=0N(Csalky ), -C(=0)azetidinyl, -C(=0}-pyrrolidinyl, or -C(=0)NH-phenyl. In similar
method, cyclopropyl amine was the amine, TEA 1s the base, and a coupling reagent such as HOBt s
added.

A compound of Fornwla (1A) where R” is substituted with -Br, is reacted in a metal
mediated cross coupling reaction to provide a compound of Formula (1), where R? is substituted
with ~Cysalkyl, -Cysalkenyl, -CH=CH-CH,0H, and phenyl. For example, 3-(7-bromo-1H-indazol-
S-yh-2,5-bis(trifluoromethyh-3H~1muidazol4, S-blpyridine 1s reacted with a pheny! boronic acid,
boronate ester, and the like, i the presence of a palladium catalyst such as PACL{dtbpf), PA(PPhs ),
and the like, a base such as K3P(Qy, aq. Nap,COs, and the like, in a suttable solvent such as 1,4~
dioxane, DMF, and the bike under microwave heating at 100 °C, for a pertod of 30 min to provide a
compound of Formula (I}, specifically 3-(7-phenyl-1H-indazol-5-y1}-2, 5-bis{trifluoromethyl}-3H-
mmdazof4,5-blpyridine. Where the boronate ester has a protecting group such as a THP installed, a
deprotection step after the coupling step 18 necessary to afford a compound of Formuia (1), In
another example, 3-(7-bromg-1H-indazol-5-y1)-2, S-bis(trifluoromethy 1}-3H-1midazo[4, 5-b]pyridine
can undergo a Stille reaction, with tributylvinyltin, and the like, in the presence of a palladium
catalyst such as Pd{PPhs}s and the like, i a suitable solvent such as toluene, and the like under
microwave heating at 140 °C, for a period of 45 min to provide a compound of Formula (1),
specifically 2, 5-bis(trifluoromethyl}-3-(7-vinyl-1H-indazol-5-y1}-3H-1imidazo[4, 5-blpyridine.

A compound of Formula (IA), where R'and R’ are Cy.shaloalkyl, R’is H, and R%is 1H-
pyrazolof3,4-blpynidin-5-y1, 1s oxidized under conditions known to one skilled in the art, to provide
the N-oxide compound of Formula (F), where X s N, R'and R’ are Cy.shaloalkyl, RoisH andR%is
1H-pyrazolo[3 4-blpyridine 7-oxade.  For example, 52, 5-bis(trifluoromethyl}-3H-1midazol4,5-
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blpvridin-3-vi}-1H-pyrazolo{3,4-blpyridine is reacted with H,(; and TFAA, in a solvent such as
DCM, and the like, at temperatures ranging from O °C to room temperature, to provide 5-(2,5-
bis(trifluoromethyl}-3H-1midazof4,5-blpyridin-3-yH)-1H-pyrazolo[ 3,4-blpyridine 7-oxide.

A compound of Formula (IA), where R' is Cyseycloalkyl, RisC i.shaloalkyl, R’ is H, and
R’ is benzo[d]thiazol-2(3H)-one is alkylated with an alkylating agent such as Mel, and the like, a
base such as NaH, and the like, n a suitable solvent such as such as DMF | and the like to provide a
compound of Formula (I), where X is N, R' is Cageyeloalkyl, R is Cr.shaloalkyl, R¥ is H, and R is
3-methylbenzo[d]thiazol-2(3H)-one.

A compound of Formula (IA), where Rlis Crsalkyl, Ris yshaloalkyl, R’is H, and R’ 1H-
indazol-5-y!1 substituted with -Br, is tritiated, by reaction with PA/C, "H gas, in a suitable solvent
such as EtOH, and the like, for a period of 8-12 b, to provide a compound of Forroula (I}, where X
1S N, RlisC -salkyl, R is Cy.shaloalkyl, R’ is H, and R {H-indazol-5-v1 substituted with H

A compound of Fornwla (IA), where R' is Cy.shaloalkyl, R” is Cy shaloalkyl, R” is H, and R?
1s substituted with -CH=CH-CH,0OH, 1s reduced, under hydrogenation conditions known to one
skilled in the art, to provide a compound of Formula (1), where X is N, R' is Cy.shaloalkyl, R’ is C1.
shaloalkyl, R’ is H, and R? is substituted with -CH,CH,CH,0H or -CH,CH,CH;. Ina preferred
method, the reaction 1s performed in an H-Cube reactor, under 60 bar of H,, i a suitable solvent
such as MeOH or EtOH, and Pd/C as the catalyst. In a similar method, a compound of Formula
{(1A), where R' is Cyshaloalkyl, R® is -CH=CH-CH,OH, and R” is H is reduced to a compound of
Forroula (1) where X is N, R! is Cpshaloalkyl, R’ is ~CH,CH,CH,OH or -CH,CHCHs, and R s H

R5 R5
4
X N\ R
17— AN
5 | P N R | D \ R‘]
R*¢ °N 3 N
23 R N
R R2
(1B) (1

According to SCHEME 15, a compound of Formula (IB), where R™ is a trimethylsilyl
protected 1 H-indazole, benzo[d]thiazol-2(3H)-one, 1H-pyrazolo[3,4-blpyridinyl, where each R* is
optionally substituted with halo, or Cpsalkyl, 18 deprotected with acid such as TFA, HCL and the
like, 1 a suitable solvent such as DCM, and the like, to provide a compound of Formula (I}, where
X is N and R is 1H-indazole, benzo{d] thiazol-2{3H}-one, 1H-pyrazolo|3 4-blpyridiny], where each
R’ is optionally substituted with halo, or Cy.salkyl.
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A compound of Formula (IB}, where R'is Csgcycloalkyl, R*is ~{3H, R is H, and R™isa
trimethylsilyl protected 1H-indazole, benzoldjthiazol-2(3H}-one, 1H-pyrazolof3,4-blpyridinyl,
where each R™ is optionally substituted with halo, or Cy_salkyl, is alkylated under conditions known
to one skilled in the art, for example, reaction with an alkylating agent such as Mel, and the like, a
base such as NaH, LiH and the like, in a suitable solvent such as DMF, and the like, at temperatures
ranging from 0 °C to room temperature, to provide a compound of Formula (IB) where R is -C.
salkoxy. Subsequent trimethylsilyl deprotection of a compound of Formula (IB), employing
condhtions previously described, provides a compound of Formula (I}, where X s N, R'is Cs.
scycloalkyl, R is -Crsalkoxy, R’ is H, and R? is 1H-indazole, benzo[d]thiazol-2(3H}-one, or 1H-
pyrazolo]3,4-blpyridine each optionally substituted with halo, or Csalkyl.

A compound of Formula (IB), where R'isC i.shaloalkyl, R¥ishalo, R isH,andR* isa
trimethylsilyl protected 1H-indazole, 1s reacted in a metal mediated cross coupling reaction with an
alkylzine halide to provide a compound of Formula (IB), where R is Caseycloalkyl. For example,
reaction of a compound of Formula (IB), where R'is Cy.shal oalkyl, R¥*ishalo, R is H, and R™isa
trimethylsilvl protected 1H-indazole with a palladium catalyst such as Pd(OAc),, a ligand such as
Ru-Phos, and the like, in a suitable solvent such as THF, and the hike, provides a compound of
Formula (IB), where R is Cy_shaloalkyl, R is Coseveloalkyl, R is H, and R is a trimethylsilyl
protected 1H-indazole. Deprotection of the trimethylsily! protecting group employing conditions
previously described provides a cormpound of Formula (1), where X is N, R is Cy.shaloalkyl, R is
Csscycloalkyl, R’is H, and R%is 1H-indazole.

A compound of Fornula (IB), where R' is Crsalkyl, R™ is a trimethylsilyl protected 1H-
indazole, R is -C(=0)N(CH:)OCH;, and R is H, is reacted with methylmagnesium bromide, ina
solvent such as THF, at temperatures ranging from -45 to 0 °C, to provide a compound of Formula
(IB), where R' is Csalkyl, R™ is a trimethylsilyl protected 1H-indazole, R is -C(=0)CH;, and R°
is H. A compound of Formula (IB), where R' is Cysalkyl, R* is a trimethylsilyl protected 1H-
indazole, R is ~C(E=OYCH;, and R’ is H, is fluorinated under conditions previously described to
provide a compound of Formula (IB}, where R’ is Cp.salkyl, R™ is a trimethylsilyl protected 1H-
indazole, R* is -CF,CHa, and R’ is H. In a preferred method, the fluorinating agent is DAST. A
compound of Formula (IB), where R' is Cy.salkyl, R” is a trimethylsily] protected 1H-indazole, R

is -CE,CH;, and R’ is H is deprotected employing conditions previously described to provide a
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compound of Formula (I}, where X 1s N, R'is Crsalkyl, R is 1H-indazole, R® is -CF,CHs, and R is
H
SCHEME 16

R5
Re
e 4
= e S
N (XXIX) | Pd, Au or Z
| — A AR — RTONTN
closure
(XXVI) (XXX T
Pd

According to SCHEME 16, a compound of formula (XXVI), where R is H, halo, .salkyl,
Cyshaloaltkyl, or Cpsalkoxy, and HAL® is -Br or -Cl, is reacted in a one-pot metal mediated SyAr
with an amine compound of formuda {(XXIX), and cychization of the intermediate amino alkynyl
pvridine. A compound of formula (XXV1) in the presence of a palladium catalyst such as BrettPhos
Pd third generation precatalyst, Pdx{dba}; and the like, with or without a ligand such as XantPhos,
XPhos, DavePhos, and the like, a base such as CUsyC0s, KyCOs and the like, 1n a suitable solvent
such as 1.4-dioxane, toluene, and the like at temperatures ranging from 100 - 110 °C, for a period of
3 to 18 b, provides a compound of Formula (1), where R is H, halo, Cy.salkyl, Ci.shaloalkyl, or Cy.
salkoxy, and R is Crsalkyl, Cishaloatkyl, -CHOCHs, ~-CH(OCH:YCHs), Caseyeloalkyl,
tetrahydrofuran, -CH,O-tetrahydropyran, phenyi, or 4-fluorophenyl.

Alternatively, in a two-step procedure, starting from a compound of formula (XXV1) affords
a compound of Formula (I} through an alkyny! pyridine compound of formula OCCKIT). A
compound of formula (XXX, 1s accessible from a compound of formula (XXIV)and a
compound of formula (XXIX) NH;-R?, in the presence of a palladium catalyst such as BrettPhos Pd
third generation precatalyst and the like, a base such as Cs;C 05, K,CO5 and the like, in a suitable
solvent such as 1,4-dioxane, toluene, and the like at temperatures ranging from 100 - 120 °C, fora
period of 12 to 96 h, to provide a compound of formula (XXXXIT). A compound of formula
(XXX} undergoes a ring closure under the Pd mediated conditions above or in the presence of a
gold catalyst such as AuCly, and the like, in a solvent such as FtOH, MeOH, and the like at 80 °C,
for a period of 30 mn, to provide a compound of Formula (T}, where X 15 CH. Ring closure can also

be accomplished by the use of a reagent such as TBAT.
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SCHEME 17
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Me
According to SCHEME 17, a compound of Formula (1D} 1s accessible from a metal

mediated cross-coupling reaction of a compound of formula (XXXVI), where R is Crsalkyl or Cy.

(Vg

shaloalkyl, with, 5-bromo-7-methyl-1-{{Z-{(trimethylsilyDethoxy ymethyl)-1H-indazole or 5-bromo-
T-methyl-2-((Z-(trimethylsilyethoxy imethyl)-2H-indazole, in the presence of a palladium catalyst
such as [Pd(ID{n-Cinnamyl}Cl]; and the like, a ligand such as BippyPhos, a base such as NaG/Buy,
and the like, 1 a suitable solvent such as 1,4-dioxane, with microwave heating at 150 -180 °C, fora
period of 30 min.

10 SCHEME 18

(IC) "
According to SCHEME 18, a hydroxymethy! compound of Formula (1C), where R' is
CH,OH, 15 mesylated, then reduced to provide a compound of Formula (1), where X 15 CH, R'isCy.
salkyl, and R is H, halo, C .salkyl, Cysalkoxy, or Cjshaloalkyl In a preferred mesylation method,
15 the mesylating agent 1s methanesulfony! chloride, the base is DIEA, and the solvent s DCM. Ina
preferred reduction method, the reducing conditions are Pd/C, under an H; atmosphere, in a solvent
such as MeOH.
A hydroxymethy! compound of Formula (IC) where R' is CH,OH, is oxidized to an
aldehyde of Fornula (IC) where R' is CHO, employing oxidation conditions known to one skilled
20 inthe art, for example, DMP (Dess-Martin periodinane), SOs-pyridine, Swern conditions [(COCT),,
DMSO, Et:N], PCC, and the hike, in a solvent such as EtOAc, DMSQO, DCM, and the bike, at
temperatures ranging from about -78 °C to room temperature. In a preferred method, a compound

of Formula (IC) 1s oxidized with Dess-Martin periodinane, m DCM, at 20°C for 1 b A carbonyl
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compound of Formula (IC) where R' is CHO, is fluorinated with a fluorinating agent such as,
DART, XtalFluor®, Deoxo-Fluor®, and the like, in a sutable solvent such as DUM, and the like, at
temperatures ranging from -78 °C to 50 °C, for a period of 2-16 h. In a preferred method, a
Formula (IC) where R’ is CHO, is reacted with the a flucrinating agent such as DAST, in a solvent
suttable solvent such as DCM, at 0 to 30 °C, for 5 h, to provide a compound of Formula (I}, where
X 1s CH, and Ry 1s CHF;.

SCHEME 19

R5 RGa R5
R4 X

X
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(ID) "

According to SCHEME 19. a compound of Formula (1), where R’ is C; shaloatkyl, R' and
R™ are H, and R™ is a trimethylsily] protected 1H-indazole optionally substituted with halo, or Cy.
satkyl, 1s reacted under Vilsmeter-Haack formylation conditions (POCL;, DMF), to provide a
compound of Formula (1D) where R'sH R is (yshaloalkyl, R¥isa trimethylsilyl protected 1H-
indazole optionally substituted with halo or Cpsalkyl, and R is C(=0)H. An additional product of
the Vilsmeter-Haack reaction 15 a compound of Formua (1), where X is CR(’, Ris H, R is H, R'is
" shaloalkyl, and R? is 1H-indazole optionally substituted with Cysalkyl. Deprotection of the
trimethylsilyl protecting group of a compound of Formula (1D) emploving conditions previously
described provides a compound of Formula (1D) where R' is H, R” is Cy.shaloalkyl, R* is 1H-
indazole optionally substituted with halo or Csalkyl, and R® is C(=0)H. Baeyer-Villiger reaction
of a compound of Formula (1D) where R'isH, R is (' shaloalkyl, R* is 1H-indazole optionally
substituted with C;_salkyl, with mCPBA and removal of the resultant acetate group affords a
compound of Formula (I}, where X is CRﬁ, R®is -0OH, R'is H, R'is Cyshaloalkyl, and R’ is 1H-
indazole optionally substituted with C, salkyl.

A compound of Formula (1D) where R' is H, R is Cyshaloalkyl, R® is a trimethylsily]
protected 1H-indazole optionally substituted with halo or Cp.salkyl, and R® is C(=0)H.
Alternatively, the aldehyde functionality in a compound of formula (XHI), s fluorinated with a
fluorinating agent such as, DAST, XtalFluor®, Deoxo-Fluor®, and the hike, 10 a suitable solvent
such as DCM, and the like, at temperatures ranging from -78 °C to 50 °C, for a period of 2-16 h.

In a preferred method, a compound of Formula (1D} where R' is H, R® is Cjshaloalkyl, R® s a
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trimethylsilyl protected 1H-indazole optionally substituted with Cysalkyl, is reacted with the a
fluorinating agent such as DAST, in a solvent suitable solvent such as DUM, at 0 to 50 °C, for 16 h,
to provide a compound of Formula (ID) where X is CR®, R® is -Cyshaloalkyl, R is H R’ is C.
shaloalkyl, R™ is a trimethylsily! protected 1H-indazole optionally substituted with C.salkyl.
Deprotection of the trimethylsilyl protecting group of a compound of Formula (1D) employing
conditions previously described provides a compound of Formula (1), X is CR®, R” is -C.
shaloalkyl, R' is H, RYis () shaloalkyl, and R’ is 1H-indazole optionally substituted with halo or C;.
salkyl

SCHEME 20
_ ar _
Iy = T
RS >N N Bromination |R3®” "N N Reduction R XX
Srominaton | B Yk
|Br RONT N
R
|
HN HN
o} )
(XXXIV) - —
(XXXV) )
oxidation

According to SCHEME 20, a compound of Formula (1), where R*is H, halo, Cisalkyvl €y
salkoxy, or Crshaloalkyl, R' is Crsalkyl, Crshaloalkyl, -CH,OCH,, -CH(OCH; X CHs), Cs.
scycloalkyl, tetrahydroturan, -CH,O-tetrahydropyran, phenyl, or 4-fluorophenyl, is accessible from
a compound of formula (XXXIV} in two steps. In the first step, a compound of formula (XXXIV) 1s
brominated to tribromo intermediate (XXXV), using pyridinium tribromide in /BuOH at 20 °C for
2-3 h. Intermediate (XXXV) is used directly in the second step without isolation. The tribromide
itermediate {(XXXV) can be reduced with a reducing agent, such as zinc dust, i a solvent such as
acetic acid, and the like, at 20 °C, for a period of 30 min to 1 h. In a preferred method, a compound
of formula (XXXV} is reacted with zinc dust in acetic acid at 20 °C for 30 min to provide a
compound of Formula (I}, where X is C~R6, R%is Br, R'isC ysalkyl, Cyshalealkyl, -CH,OCH;, -
CH{OCH X CHy), Csgcvcloalkyl, tetrahydrofuran, -CH,O-~tetrahydropyran, phenyl, or 4-
fluorophenyl, R’ is H, halo, Cy.salkyl, Cysalkoxy, or Crshalealkyl, and R%is indolin-2-one. Inan

alternate method, a compound of formula (XXXIV) 1s oxidized with pyridiuum tribromide na

oD
~J



(Vg

=

(-

‘e’

WO 2016/176460 PCT/US2016/029801

solvent such as water, AcOH, or a mixture thereof, at temperatures ranging from 80-90 °C, fora
period of 16-24 hr, to provide a compound of Formula (1}, were X is C-R®and R®is H.

The incorporation of "*F or F in a compound of Formula (I), where R is pyridiny!
substituted with -Cl, -Br, -F, is carried out according to a method such as that described in Example
444 and 445 In a hike manner, other compounds of Formula (I} can be prepared for use in PET
studies.

Compounds of Formula (I} may be converted to their corresponding salts using methods
known to one of ordinary skill in the art. For example, an amine of Formula (I} s treated with
trifluoroacetic acid, HCL, or citric acid n a solvent such as Ex,0, CH,Cl;, THF, CH:OH,
chloroform, or isopropanol to provide the corresponding salt form. Alternately, trifluoroacetic
acid or formic acid salts are obtained as a result of reverse phase HPLC purification conditions.
Cyrstalline forms of pharmaceutically acceptable salts of compounds of Formula (I) may be
obtained in crystalline form by recrystallization from polar solvents (including mixtures of polar
solvents and agueous mixtures of polar solvenis) or from non-polar solvents (including mixtures
of non-polar solvents).

Where the compounds according to this invention have at least one chiral center, they
may accordingly exist as enantiomers. Where the compounds possess two or more chiral
centers, they may additionally exist as diastereomers. 1t 1s 1o be understood that all such somers
and mixtures thereof are encompassed within the scope of the present invention.

Compounds prepared according to the schemes described above may be obtamed as
single forms, such as single enantiomers, by form-specific synthesis, or by resolution.
Compounds prepared according to the schemes above may alternately be obtained as mixtures of
various forms, such as racemic (1.1} or non-racemic (not 1:1) mixtures. Where racemic and non-
racemic mixtures of enantiomers are obtained, single enantiomers may be isolated using
conventional separation methods known to one of ordinary skill in the art, such as chiral
chromatography, recrystallization, diastereomeric salt formation, derivatization into
diastereomeric adducts, biotransformation, or enzymatic transformation. Where regioisomeric or
diastereomeric mixtures are obtained, as applicable, single isomers may be separated using
conventional methods such as chromatography or crystallization.

The following specific examples are provided to further tustrate the invention and various

preferred embodiments.
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EXAMPLES
In obtaining the compounds described in the examples below and the corresponding
analytical data, the following experimental and analytical protocols were followed unless otherwise
indicated.

Unless otherwise stated, reaction mixtures were magnetically stirred at 1t (rt) under a
nitrogen atmosphere. Where solutions were “dried,” they were generally dried over a drying agent
such as Na,SO; or MgSGy. Where mixtures, solutions, and extracts were “concentrated”, they were
typically concentrated on a rotary evaporator under reduced pressure. Reactions under microwave
irradiation conditions were carried out in a Biotage Inttiator or CEM (Microwave Reactor) Discover
mstrument.

For the reactions conducted under continuous flow conditions, “flowed through a LTF-VS
nuxer” refers to the use of a Cherayx Fusion 100 Touch Syringe Pump that is in hine via 1/167
PTFE (PolyTetraFluoroEthvlene) tubing to a LTF-VS mixer (Little Things Factory GmbH
(http://www f-gmbh.com), unless otherwise indicated.

Normal-phase silica gel chromatography (FCC) was performed on stlica gel {(510,) using
prepacked cartridges.

Preparative reverse~-phase high performance liquad chromatography (RP HPLC) was
performed on either:

An Agilent HPLC with an Xierra Prep RP18 column (5 M, 30 x 100 or 50 x 150mmj} or
an XBridge C18 OBD column (5 pM, 30 x 100 or 50 x 150mm), and a mobile phase of 5% ACN mn
20mM NH,OH was held for 2 mun, then a gradient of 5-99% ACUN over 15 min, then held at 99%
ACN for 5 mun, with a flow rate of 40 or 80 mL/man.

or

A Shimadzu LC-8A Series HPLC with an Inertsil ODS-3 column (3 pm, 30 = 100mm, T =
45 °C}, mobile phase of 5% ACN in H,O (both with 0.05% TFA) was held for 1 min, thena
gradient of 5-99% ACN over 6 min, then held at 99% ACN for 3 mun, with a flow rate of 80
mb/min.

or
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A Shimadzu LC-8A Series HPLC with an XBridge C18 OBD column (5 um, 50 x 100mmy),
mobile phase of 5% ACN 1n H,O (both with 0.05% TFA) was held for 1 min, then a gradient of 5-
99%% ACN over 14 mun, then held at 99% ACN for 10 mun, with a flow rate of 80 mi/min.

or

A Gilson HPLC with an XBridge C18 column (Sum, 100 x 50mm), mobile phase of 5-99%
ACN 1n 20 mM NH,OH over 10 min and then hold at 99 ACN for 2 min, at a tlow rate of 80

mi/min.

Quality control testing includes identity, chemical, and radiochemaical purity by HPLC
using an XBridge C18 (Sum, 4.6 x 250 mm} column eluted with a mixture of
methanol/ammonium acetate 5 mM, 65/35, v/v at a flow rate of I mL/muin equipped with serial

UV (280 nm) and gamma detection.

Preparative supercritical fluid high performance liquid chromatography (SFC) was
performed either on a Jasco preparative SFC system, an APS 1010 system from Berger instruments,
or a SFC-PICLAB-PREP 200 (PIC SOLUTION, Avignon, France). The separations were
conducted at 100-150 bar with a flow rate ranging from 40-60 mL/rmomn. The column was heated to
35-40 °C.

Mass spectra (MS) were obtained on an Agilent series 1100 MSD using electrospray
ionization {ESI) in positive mode unless otherwise indicated. Calculated (caled.) mass corresponds
to the exact mass.

Nuclear magnetic resonance {NMR} spectra were obtained on Bruker model DRX

quartet, m = multiplet, br = broad. Tt will be understood that for compounds comprising an
exchangeable proton, said proton may or may not be visible on an NMR spectrum depending on the
choice of solvent used for runming the NMR spectrum and the concentration of the compound n the
solution,
Chemical names were generated using ChemBraw Ultra 12.0, ChemDraw Ultra 14.0
{CambridgeSoft Corp., Cambridge, MA} or ACD/Name Version 10.01 {Advanced Chemistry).
Compounds designated as R* or 5% are enantiopure compounds where the absolute

configuration was not determined.
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Intermediate 1: 2-Chloro-6-cyclopropyl-3-nitropvridine.
NO,

X

~

N~ Cl

Step A: 2-Nitroacetanude. Ethyl nitroacetate (5.6 mL, 50.5 mmol) was added to ammonium

hydroxide (28% in water, 34 mb, 505 mmol} and this was stirred for four days at rt. The reaction
was cooled to 0 °C and acidified to pH = 1 with concentrated HCl This was extracted with EtOAc
{x3) and the combined extracts were dried (Na,SO,), filtered, and concentrated i# vacuo to give a
white solid (3.95 g, 75%). 'H NMR (500 MHz, DMSO-dg) 5 7.84 (s, 11}, 7.62 (5, 1H), 5.28 (s,
2H),

Step B: (£)-1-Cyclopropyl-3-(dimethvlamino)prop-2-en-1-one. 1-Cyclopropylethanone (5.0 mL,

50.5 mmol} and 1,1-dimethoxy-N N-dimethylmethanamine (6.7 mL, 50.5 mmol} were combined.
p-Toluenesulfonic acid (87 myg, 0.505 mmol) was added and the reaction was stitred at 100 °C for
16 h. The reaction was concentrated and the crude material was carried on to the next step without
purification. 'H NMR (500 MHz, CDCly) § 7.56 (d, /= 12.6 Hz, 1H), 5.20(d, J=12.6 Hz, 1H),
3.45 (s, 6H), 1.80 (tt, /= 7.9, 4.6 Hz, 1H), 1.06 — 0.95 (m, 2H), 0.75 (dt, J= 7.9, 3.4 Hz, 2H).

Step C: 6-Cyelopropvl-3-nitropyridin-2( Li)-one. 2-Nitroacetamide (3.95 g, 38.0 mmol) was taken

up in water (4.4 mL, 244 mmol) and pipenidiniom acetate (2.2 g, 15.2 mmol). To this was added
{F3-1-cyclopropyl-3-{dimethylamino)prop-2-en-1-one (5.28 g, 38.0 mmol) and the reaction was
stired at 1t for 16 b The precipitate was filtered and washed with water and hexanes to provide the
title compound as a light yellow powder (1.06 g, 15.5%). The filtrate was then extracted with DCM
{x3} and the combined organics were dried (Na;SOy), filtered, and concentrated. Purnification (FCC,
$1(3;, 0-100% EtOAc in hexanes) atforded the title compound (1.80 g, 26%). MS (ESI): mass
caled. for CeHaNyO: 180.1, w/z found 181.0 [MH+H]™. 'H NMR {500 MHz, DMSO-ds) 8 12.89 (5,
1H), 8.35 (d, /= 8.3 Hz, 1H), 5.96 (d, /= 8.3 Hz, 11}, 2.00 (tt, J= 8.3, 5.0 Hz, 1H), 1.30~1.16 {m,
2H), 1.12 ~ 0.95 (m, 2H).

Step B: 2-Chloro-6-cyclopropyl-3-nitropyridine. 6-Cyclopropyi-3-nitropyridin-2{1H}-one {0.99 g,

5.48 mmol) and phosphorus oxychlonide (4.45 mL, 47.8 mmol) were stirred at 85 °C for 16 h. The
reaction was concentrated then dituted with sat. aq. NaHCU (s and extracted with EtOAc (x3). The
combined organic extracts were dried (Na,8QGy), filtered, and concentrated. Purification (FCC, Si(0,

0-30% EtOAc in hexanes) afforded the title compound as a white solid (0.85 g, 78%). MS (ESI):
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mass caled. for CsHCINGO, 198.6, mvz found 199.0 IMH+H]™. 'H NMR (400 MHz, CDCl:) 6 8.13
(d, /=83 Hz, 1H), 7.27(d,J = 83 Hz, 1H), 2.13(ddd, /= 12.7, 7.5, 5.4 Hz, 1H), 1.30 — 1.05 {m,
4H).

Intermediate 2. 6-(ferr-ButvD)-2-chloro-3-nitropvridine.

NO,

X

~

N™ °Cl

The title compound was prepared in a manner analogous to Intermediate 1. MS (ESI): mass caled.
for CoH1CIN,O,, 214.0, m/z found 215.0 [M+H]", 'H NMR (500 MHz, CDCl) § 8.16(d, J=8.3
Hz, 1H), 7.42(d, /= 8.3 Hz, 1H), 1.39 (s, SH).

Intermediate 3. 2-Chloro-6-1sopropy!-3-nitropyridine.

NO,

X

P
N~ Cl

The title compound was prepared in a manner analogous to Intermediate 1. MS (ESI): mass caled.
for CaHoCIN,O,, 200.0, m/z found 201.0 [M+H]". 'HNMR (500 MHz, CDCL)6817(d, /=82
Hz, 1H), 7.28 (d, /= 8.3 Hz, 1H), 3.18-3.11 (m, 1H), 1.33 (d, /= 6.9 Hz, 6H).

Intermediate 4. 6-Chloro-S-nitropvridin-2{1 H-one.

®) N

Cl
H

A solution of 2Z-chloro-6-methoxy-3-nitropyridine (5.0 g, 26.5 mmol) in conc hydrochloric acid (40
ml} was heated at 120 °C for 6 h. The reaction was then cooled to 1t and poured onto 1ce. When the
ice has melted, dark brown solid was filtered, washed with water and air-dried on the filter for Zh to
give the title compound (2.8 g, 60%). MS (EST): mass calcd. for CHaCINLGs, 174.5 m/z found,
175.5 [M+HT™ 'HNMR {500 MiHz, DMSO-ds} 6 1310 (s, 1H), 842 (d, /=88 Hz, 1H), 6.830(d, J
=89 Hz, 1H).
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Intermediate 5: 6-Amino-4-chlorobenzo{dlthiazol-2(3H)-one .

NH,

Cl S
HN
«O

Step A 4-Chloro-6-nitrobenzo[dithiazol-2(3H}-one. A solution of 4-chlorobenzoldjthiazol-2(3H)-

one{1.5 g, 8.1 mmol} i HuSO4 (10 mL) was cooled to -50 °C in an acetomtrile dry ice bath.
Foming HNOs (0.4 mL, 8.9 mmol) was added dropwise to the solution over several mmutes and the
reaction was allowed to warm to rt. The reaction was poured 1o ice water and let stir for 30 mun.
The resulting precipitate was f{iltered. Purification (FCC, 510, EtOAc/hexanes) afforded the title
compound (0.6 g, 32%). 'H NMR (400 MHz, DMSO-de) 6 13.06 - 12.73 (s, 1H), 8.71 - 8.64 (d, J
=23 Hz, 1H), 8.33 - 8.18 (d, /= 2.3 Hz, 1},

Step B: 6-Amino-4-chlorobenzofdithiazol-2(3H}-one. To a solution of 4-chloro-6-

nifrobenzo{dithiazol-2(3H}-one (0.25 g, 1.1 mmol) in EtOH (50 mL) and sat. NHCl; (4 mL) was

added Zinc dust (0.70 g, 11 mmol). The reaction was heated at 60 °C for 3 h then filtered through a
pad of Celite” and washed with DCM. The filtrate was concentrated in vacuo and diluted with
FtOAc and H,O. The organic layer was separated, dried, and concentrated to give the desired

product {0.075 g, 35%). MS (ESI): mass caled. for CyH:CIN,OS, 199.9 nv/z found, 200.9 [M+H]™.

Intermediate 6. 0-Amuno-4-methyvlbenzol dlthiazol-2{3H)-one .
NH,

S
HN
%o
The title compound was prepared in a manner analogous to Intermediate 5. MS (ESI): mass caled.

for CsHyN>OS, 180.04 my/z found, 181.0 [M+HT,
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Intermediate 7; 6- Amino-4-bromobenzoldloxazol-2(3H)-one .

NH,

Br 9]
HN~<
O
The title compound was prepared in a manner analogous to Intermediate 5. MS (ESI): mass caled.

for C-HsBrN.(Oy, 227.95 m/z found, 228.9 [M+H]

Intermediate 8: 6-Amino-4-fluorobenzol dloxazol-2(3H)-one .

NH,
F 0
HN~<
@]
The title compound was prepared in a manner analogous to Intermediate 5. MS (ESI): mass caled.

for C;HSFINGG,, 168.03 myv/z found, 169.05 {I\/i—r-H:Ef

Intermediate 9: 2-{{(2-(Trimethylstivijethoxvimethyl}-2H-indazol-5-amine.

HoN
-
\©:\,N—SEM
N

Step A 5-Nitro-2-((2-(tnmethvisilvhethoxyimethv}-2H-indazole. NaH (60% dispersion in mineral

otl, 3.2 g, 79 mmol) was added in one portion to a cooled solution of S-nitro-1H-indazole (10 g, 61
mmol) in DMF (150 mL} at 0 °C under N, The resulting mixture was kept stirting at 0 °C for 10
minutes, then to 1t SEM-CI (14.3 mL, 72 8 mmol) was added dropwise and the resulting mixture
was stirred at 0 °C for th. The mixture was allowed to warm to ambient temperature and stirred for
2 h. The reaction muxture was diluted with HpO and extracted with EtOAc (100 mL x 3). The
organic layer was dried (Na;SOs) and concentrated in vacuo to give the title compound and its
regioisomer (31 g, 100%). MS (ESI}: mass caled. for CisHsN3(:81, 293 1, wv/z found, 294.0
IVAHHTT

Step B 2-((2-( Trimethvisilvilethoxymethy}-2H-1ndazol-5-amine. A solution of S-nitro-2-((2-
{trimethylsilvljethoxy ymethyl}-2H-indazole (18 g, 61 mmol), 10% Pd/C (1.8 gy and EtOH (125

mb} in a 250 mb flask was placed under a H; balloon and stirred overnight. The reaction was
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filtered through Celite™ and the resulting solution was concentrated i vacuo. Purification (FCC,
Si0,, EtOAc DCM) afforded the title compound and its regiotsomer (16.7 g, 92.8%). MS (ESI):
mass caled. for C3H, N;081, 263.1; m/z found, 264.1 [M+H]"

Intermediate 10; 5-Amino-7-methvlindolin-2-one,

HoN
0
N
H

Me

Step A: 7-Methyl-S-mitroindolin-2-one. A round bottom flask charged with 7-methyloxindole (2 g,

13.6 mmol} was suspended in concentrated suifuric acid {27 mL} under ambient atmosphere with a
drving tube installed, and the reaction mixture was cooled to -50 °C. Whule stirring, a solution of
fuming nitric acid (90% ACS reagent grade) (0.5 mL, 12 mmol) in concentrated sulfuric acid (7
ml} was added dropwise over 5 minutes. Upon completion of reagent addition, the cooling bath
was removed, and the reaction was warmed to 20 °C with rapid stirring. The suspension was
quenched by pouring onto ice (200 mL). The resulting light brown precipitate was collected over
filter paper, washed with water, and dried under a gentle stream of air for 18 h to provide the title
compound as a light tan solid (2.37 g, 91%). MS (EST): mass caled. for CoHgN,Ox 192.0, m/z found
193.1 [M+H]™ 'H NMR (500 MHz, DMSO-d,) § 11.08 (s, 1H), 8.02 - 8.00 (dt, /= 1.5, 0.8 Hz,
1H), 7.94 (s, 1H), 3.65 (s, 2H), 2.30 (s, 3H).

Step B 5-Anuno-7-methvlindolin-2-one. To a flask containing 7-methyl-S-mtro-2-oxmdole (2.37

2, 12.3 romol) was added EtOH (123mL), EtOAc (123 oL}, and PA/C (10%) (1 31 g). The

suspension was placed under nitrogen atmosphere, then pressurized with hydrogen gas from a
balloon and stirred vigorously at 20 °C. After 2 hr at 20 °C, all of the starting oxindole appeared to
have dissolved. The reaction was placed under nitrogen gas and diluted with EtOQAc (100 mL} and
EtOH (100 mL). The resulting suspension was filtered through Celite” 545, and the organics were
concentrated under reduced pressure to provide the title compound (1.02 g, 51%} as a powdery pink
solid. MS (ESI): mass caled. for CoHioNa0 192.0, mvz found 193.1 [M+HT™ 'H NMR (500 MHz,
DMSO-ds} 09.96 (s, 1H), 6.32(d, J=21Hz, 1H), 6.20(d, /= 1.5 Hz, 1H}, 456 (br. s, 2H), 3.30
(s, 2H), 2.05 (s, 3H).
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Intermediate 11 sert-Buivl S-amino-1H-indole-1-carboxvliate.

HzN\©\/\>
N

\
Boc

Step A fers-Butyl S-nitro-1H-1ndole-1-carboxylate. Di-ferr-butyl dicarbonate (8.07 g, 37.0 mmol)

was slowly added to a stirred solution of S-nitroindole (6.00 g, 37.0 mmol) and 4-
dimethylaminopyridine (226 mg, 1.85 mmol} in THF (60 mL) at 0 °C. The mixture was then stirred
for 3h at 20 °C. The reaction solution was concentrated in vacueo and the residue was dissolved in
DCM (150 mL). The organic laver was washed with water, brine, dried (MgSQy), filtered, and the
solvent evaporated i1 vacuo to vield the title compound (9.60 g, 99%).

Step B: rert-Butyl S-amino-1H-indole-1-carboxylate. A solution of ferr-butyl S-nitro-1H-indole-1-
carboxylate {9.60 g, 36.6 mmol) in THF (125 mL) and EtOH (125 mL) was degassed by bubbling

through nitrogen gas and 10% Pd/C (1.00 g, 0.94 mmol} was added. The resulting suspension was
stirred at 20 °C under an atmosphere of hydrogen gas for 24 h. The suspension was filtered through
a pad of Celite™ 545, and the filtrate was concentrated in vacuo to give the title compound (8.45 g,
99%) as a thick yellow o1l MS (ESI): mass caled. for Ci3HigN2O» 2321, m/z found 233 [M+H]

Intermediate 12 ferr-Butyl 3-aminomdoline-1 -carboxylate,

HoN
O

\
Boc

To a solution of fer-butyl S-nitro-1H-indole-1-carboxylate (Step A, Intermediate 11, 1.49 ¢, 5.68
nunol) n methanol (30 mL) under rutrogen atmosphere was added 5% Pd/C (149 rog). The
resulting suspension was stirred at 20 °C under an atmosphere of hydrogen gas for 24 hr. The
suspension was filtered through a pad of Celite”™ 545, and the filtrate was concentrated i vacio to

give the title compound (1.3 g, 98%), which was used 1n the next step without further purification.

Intermediate 13: 5-Bromo-7-methy-2-((2-(nmethvisdyDethoxyimethvD-2H-indazole,
Br

—
_ N-SEM
N

Me
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The title compound was prepared in a manner analogous to Intermediate 9, Step A using 5-bromo-
7-methyl-1H-indazole. MS (ESH): mass calcd. for CaHy BriNo(OS1 3401, nv/z found 341 .1
IM+H]

Intermediate 14; 7-Methvl-1-{(2-(irimethvisilvDethoxy imethvl}-1 H-indazol-S-amine
H;N

\,N
N
Me SEM
Method A

Step A 2-Bromo-O-methvl-4-nitroantline. To a suspension of 2-methyl-4-nitroaniline (10.0 g, 65.7

mmol} in glacial acetic acid (100 mL} at 20 °C was added bromine (3.4 mL, 66 mmol) dropwise
over 40 min. The nuxture was stirred at 20 °C for another 30 nun. Then water (100 mL) was
added, and the resulting precipitate was collected by filtration and dried in vacuo at 80 °C for 6 hto
vield the title compound (14.1 g, 99%) as a yellow solid. MS (ESI): mass caled. for CH/BrN,O;
230.0, m/z found 231 [M+H]". H NMR (300 MHz, DMSO-dq) § 8.13 (d, J=2.2 Hz, 1H), 7.89 (d,
J=15Hz, 1H), 6.48 (s, 2H), 2.22 (5, 3H).

Step B: 7-Bromo-S-nitro-1H-indazole.  To a solution of 2-bromo-6-methyl-4-nitroanitine (14.1 g,

61.0 mmol) 10 glacial acetic acid (162 ml.) was added a solution of sodium nitrite (6.32 g,
91.Smmol) in water (14 mL) dropwise over 10 min. During this time, the reaction solution was
cooled 10 an ice bath to mamtain an internal reaction temperature below 25 °C. The reaction was
stirred at 20°C for 1 hr. The reaction solution was concentrated in vacuo, and the residue was
triturated with 1.1 methanol water. The resulting precipitate was collected by filtration, and dried in
vacuo at 80 °C for 6 hr to afford the title compound (104 g, 49%;) as a red solid.  MS (ESI): mass
caled. for CHH,BrN:G, 241.0, m/z found 242 [M+H]™. 'H NMR (300 MHz, DMSO-de) & 8.84 (s,
1H), 8.53 (s, 1H), 8.37 (s, 1H).

Step €. 7-Bromo-3-nitro-1-{{2-(tumethylsilyhethoxyimethy}-1 H-ndazole. To a solution of 7-

bromo-S-nitro-1 H-indazole (2.00 g, 8.26 mmol} m DMF (60 mL} at 0 °C was added sodim hydnde

{(60% dispersion 10 mineral oil, 413 mg, 10.3 mamol}. The reaction mixture was allowed to warm to
20 °C and stirred for 15 run. Then the reaction was agam cooled to 0 °C and SEM-CI (1.6 mL, 9.1
mmol) was added dropwise. The reaction was again allowed to warr to 20 °C and sturred for 18h.

The reaction was quenched with water and extracted with EtOAc. The combined organic fractions
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were collected and dried (MgSQy), filtered and concentrated in vacue. Purnification (FCC, 510;; 5:95
to 15:85 EtOAc/heptane afforded the title compound (1.09 g, 34%). "H NMR (300 MHz, CDCl3) 8
8.67(d,J=16Hz 1H), 8.52(d,.J= 1.7 Hz, 1H), 8.25 (s, 1H), 6.10 (s, 2F), 3.76 — 3.45 (m, 2H),
0.98 — 0.79 (m, 2H), -0.07 (s, 9H).

Sten D, 7-Methyl-S-nitro-1-{(2-(trimethvisilvDethoxvimethyD-1H-indazole. To a stirred solution

of 7-bromo-5-nitro- 1-{(2~(trimethylsilyDethoxy)methyl)-1H-indazole (1.09 g, 2.93 mmol},
Pd(PPhs)s (169 mg, 0.146 mmol) and Cs,CO05 (1.91 g, 5.85 mumol) in 1 4-dioxane (50 mL), through
which nitrogen gas was bubbling, was added tnimethylboroxime (0.45 mL, 3.22 mmol). The
reaction was stirred at 105 °C for 16h. An aqueous sodium bicarbonate solution was added, and the
mixture was then extracted with EtOAc. The organic phase was separated, dried (MgSQOy), filtered,
and concentrated én vacuo. Purification (FCC, S10;; 5:95 10 30:70 EtOAc heptanes) afforded the
title compound (857 mg, 90%) as a red solid. "H NMR (300 MHz, CDCL} 8 8.54 (br s, 1H}, 8.16
(s, 1H), $.07 (d,.7= 0.7 Hz, 1H), 5.87 (s, 2H), 3.64 — 3.47 (m, 2H), 2.84 (s, 3H), 0.94 - 0.78 (m,
ZH), 0.07 (s, OH).

Sten B, 7-Methvi-1-{2-tmmethyisiivDethoo methv - 1H-indazol-5-amine. To a stirred solution

of 7-maethyl-5-nitro~-1-((2-(truimethylsilylethoxyymethyl)- 1 H-indazole (857 mg, 2.79 numol) n
methanol (25 mL), which had been previously purged with mitrogen, was added 10% Pd/C (59 mg).
The reaction was placed under an atmosphere of hydrogen gas and stirred at 20 °C overmight. The
suspension was filtered through a pad of Celite®™ 5435, the resulting filter cake was washed with
MeOH, and the combined organic phases concentrated is vacuo. Punification (FCC, 510, 0:100 to
70:30 EtOAc heptanes) afforded the title compound (620 mg, 76%;) as a red sohd. MS (ESI): mass
caled. for CaHhaNAOS8i 277.1, myz found 278 [MHHT 'H NMR (300 MHz, DMSO-de) § 7.73 (s,
1H), 6.59 (s, 2H), 5.68 (s, 2H), 4.77 (s, 2H), 3.42 (t, J = 7.9 Hz, 2H), 2.56 (s, 3H), 0.77 (t, /= 7.9
Hz, 2H), 0.05 (s, 9H).

Method B:

The title compound was prepared in a manner analogous to Intermediate 9.

Intermediate 15. 1H-Pvrrolol2.3-blpyridin-S-amine.
H;N

~
N
N H
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To a stirred solution of 5-nitro-7-azaindole (500 mg, 3.07 mmol) in methanol (125 mL) under
nitrogen atmosphere was added 10% Pd/C (326 mg, 0.366 mmol). The reaction was placed under an
atmosphere of hydrogen gas and stirred at 20 °C overnight. The suspension was filtered through a
pad of Celite” 545, the resulting filter cake was washed with MeOH., and the combined organic
phases concentrated in vacuo to afford the title compound (408 mg, 100%). MS (ESI): mass caled.
for C7H-N5 133.1, mv/z found 133.9 [MHH] 'H NMR {300 MHz, DMSO-d,} 6 11.04 (s, 1H), 7.70
(d,J=24Hz 1H), 727-7.18 (m, 1H), 7.08 (d, /=23 Hz, 1H), 6.22 — 6.06 (m, 1H), 4.62 (s, 2H).

Intermediate 16; 6-Amino-3-((2-(trimethyisilvhiethoxyimethyDbenzol dlithiazol-2(3H)-one.

H,N S
Lo

N
SEM

Step A 6-Nitrobenzoldithiazol-2(3H)-one. To a solution of 2-hydroxybenzothiazole (1.0 g, 6.5

mmol) in concentrated sulfuric acid (26 mL) at 0 °C was added dropwise fuming nitric acid, 90%
ACS reagent grade (0.42 mL, 6.5 mmol). The mixture was stured at 0 °C for 30 min, and then the
mixture was poured 1uto ice (83 mlL). A saturated aqueous solution of NaHCO; was added uotll pH
~ 7 and the mixture was extracted with DCM. The organic layer was separated, dried (MgSOy),
filtered, and concentrated in vacuo to afford the ttle compound (1.11 g, 87%). MS (ESI): mass
caled. for CrHLN,04S 196.0, myvz found 197.0 [MHH]. H NMR (300 MHz, DMSO-ds) 6 12.56 (5,
1H), 8.65 (d,J=2.2 Hz, 1), 8.18 (dd. /= 8.8, 2.3 Hz, 1H), 7.28 (d, /= 8.8 Hz, 1H),

p B 6-Nitro-3- 3

2-{rimethvisiby Dethoxy imethvibenzol dithiazol-2(3H-one. To a stured

solution of 6-nitrobenzo{djthiazol-2(3H)-one (1.11 g, 5.66 mmol) m tetrabydrofuran (13 mL.} at 0
°C was added sodium hydride (60% dispersion in muneral oil, 272 mg, 6.79 mmol}. After 30
minutes, SEM-CH (1.0 mL, 5.7 mmol) was added dropwise. The nuxture was allowed to warm to
20 °C and stirred for 2 h. The reaction mixture was diluted with saturated aqueous NaHC (s and
extracted with EtOAc. The organic phase was separated, dried (MgSQy), filtered, and concentrated
in vacuo. Purification (FCC, 8103;; 0:100 to 80:20 EtOAc heptanes) afforded the title compound
(1.02 g 55%). 'H NMR (300 MHz, DMSO-ds) 5 8.76 (d, J = 2.3 Hz, 1H), 828 (dd, /= 9.0, 2.3 Hz,
1H), 7.57 {d, J = 9.0 Hz, 1H), 5.42 (s, 2H), 3.59 {t. J = 8.0 Hz, 2H), 0.86 (1, J = 8.0 Hz, 2F), 0.01 (s,
9H).
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Step o 6-Amino-3-((2-{trimethvisilvilethoxymethyDbenzo{dithiazol-2(3H}-one. To a stirred

solation of G-nitro-3-((2-(trimethyisily Dethoxy ymethylybenzo{djthiazol-2(3H}-one (1.02 g, 3.13
mmol} in EtOAc (125 mL) under nitrogen atmosphere was added 10% Pd/C (125 mg, 0.585 mmol}.
The reaction was placed under an atmosphere of hydrogen gas and stirred at 20 °C overnight. Then,
a second batch of 10% Pd/C (125 mg, 0.585 mmol) was added, and the reaction stirred at 20 °C
overnight. The suspension was filtered through a pad of Celite® 545, and the resulting filter cake
was washed with MeOH. The combined organic phases were concentrated in vacuo to afford the
title compound (906 mg, 98%). MS (ESI): mass caled. for Ci3HyoN20,851 2961, m/z found 297.0
IMHH]T. TH NMR (300 MHz, DMSO-dy) § 7.01 (d, J=8.6 Hz, 1H), 6.78 (d, /= 2.0 Hz, 1H), 6.59
(dd,/=8.6,21Hz 1H), 506 (s, 2H), 3.53 (1, /=79 Hz 2H), 084 (t. /=79 Hz 2H), 001 (d, /=
6.0 Hz, 9H).

Intermediate 17, 3-Amino-7-fluoroindolin-2-one.

HoN
7@3‘0

N

H

F

The title compound was prepared in a manner analogous to Intermediate 10, MS (ESI): mass caled.
for CxH-FN,0 166.1, m/z found 167.1 [M+H]". 'H NMR (400 MHz, DMSO-dg) 5 10.33 (s, 1H),
6.36 - 6,30 (dd, 7= 1.8, 0.8 Hz, 1H), 6.28 - 6.20 (m, 1H), 4.94 (5, 2H), 3.39 (s, 3H). "F NMR (376
MHz, DMSO-dg) 6 -133.21 ~-13330(d, /=125 Hz).

Intermediate 18: 5-Amino-7-chloromdolin-2-one.

H2N
mo
N
H

Cl

The title compound was prepared in a manner analogous to Intermediate 10, MS (ESI): mass caled.
for CsH,CIN;O 182.0, m/z found 183.0 [MHH]". 'H NMR (500 MHz, DMSO-ds) 6 10.28 (s, 1H),
6.47 (d,J=1.7 Hz, 1H), 6.43 (d. J = 2.0 Hz, 1H), 5.29 (5, 2H), 3.44 (s, 2H).
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Intermediate 19 7-Chloro-1-((2-(trimethvisilyhethoxvimethvl}-1H-indazol-S-amine.

HoN

b/

N

’

n-Z

Cl EM

The title compound was prepared n a manner analogous to Intermediate 14, beginning with 2-
chioro-6-methyl-4-nitroaniline, and omitting Steps A and D. "H NMR (300 MHz, CDCl3) 8 7.82 (5,
1H), 6.90 (d, J= 1.7 Hz, 1H), 6.84 (d, J= 1.7 Hz, 1H), 5.94 (s, 2H), 3.60 - 3.47 (m, ZH), 0.90 —
0.77 (m, ZH), 0.04 (s, SH).

Intermediate 20: 1-{{2-{ TrmethvisdvDethoxyimethvD-1H-ovrazolol 3. 4-blovridin-S-amine.

X
[T
NN
SEM

The title compound was prepared in a manner analogous to Intermediate 9. MS (ESI): mass caled.
for C1,HaeN4OSi 264.1, m/z found 265.1 [M+H]". 'H NMR (300 MHz, DMSO-dq) 5 8.09 (d, J =
24 Hz, 1H), 7.90 (s, 1H), 7.21 (d,.J = 2.4 Hz, 1H), 5.64 (s, 2H), 5.14 (s, 2H), 3.55 (t, /= 8.0 Hz,
2H), 0.79 (t, J = 8.0 Hz, 2HD, 0.1 (s, 9H).

Intermediate 21 1-((2-(TrimethvisilvDethoxyimethvD-1H-pvrrolo[ 2. 3-blovridin-S-amine.

HsN
B
N N
SEM

The title compound was prepared in a manner analogous to Intermediate ©. MS (ESI): mass caled.
for C3Hy N;08i 263.1, m/z found 264.0 [M+H]™. 'H NMR (300 MHz, CDCl) § 7.94 (d, J=2.3
Hz, 1H), 7.27(d, J=3.8 Hz, 2H), 6.35(d, /= 3.5 Hz, 1H), 5.61 (5, 2H), 3.62 — 3.42 (m, 4H), 0.95 —
0.86 (m, 2H), 0.05 (s, 9H).

Intermediate 22: 3-Fluore-1H-indazol-S-amine.

F
H,N
\@\éN
N
H
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Step A: 3-Fluoro-S-nitro-1H-indazole. To a solution of 5-nitro-1H-mdazole (75 mg, 0.460 mmol}

in acetonitrile (0.31 mL) was added Selectfluor” (162 mg, 0.460 mmol) and acetic acid (0.31 mL).

The reaction nuxture was heated in the microwave at 150 °C for 30 min. The reaction was
quenched with water and extracted with EtOAc. The combined organic lavers were dried (Na,SOy),
filtered, and concentrated in vacuo. Purnfication (FCC, 810, 20-100% EtOAc in hexanes) afforded
the title compound (25 mg, 30%). 'H NMR (400 MHz, CD;0D) § 8.65 (d,J = 2.2 Hz, 1H), 8.30-
8.23 (m, 1H), 7.60-7.53 (m, 1H).

Step B: 3-Flueoro-14-indazol-S-amine. A solution of 3-fluoro-S-nitro-1H-indazole (220 mg, 1.22

nunol) and 10% Pd/C (130 mg, 0.122 mmol) in EtOH (12 mL) was stirred under hydrogen at 1t for
2 h. The reaction was filtered through Celite® with MeOH and the resulting solution was
concentrated i vacuo. The product was carried on to the next step without further purification. 'H
NMR (400 MHz, CD:OD) § 7.27-7.20 (m, 1H), 7.02 (dd, /=9.0, 2.0 Hz, 1H), 6.89 (d, /=19 Hz,
1H).

Intermediate 23 2-Chioro-3-{(3-{(tetrahvdro-2H-pyvran-2-viioxviprop-1-vn-1-vii-6-

{mifluoromethvhipvridine.

= O

X
| o}
s
F.C7 N7 >cl

Step A 2-Chloro-3-1odo-6-(tnfluoromethylpynidine. . A flask under nitrogen atmosphere was

charged with anhydrous THF (240 mlL) and cooled to -78 °C over 10 min while lithium
dusopropylamide i THF/heptanes (60 ml, 2 M, 121 mmol) was added. Then, a solution of 2-
chioro-6-triflucromethylpyridine (20 g, 110 mmol) in anhydrous THF (60 ml) was added slowly
over 10 munutes, and the reaction was stirred at =78 °C for another 30 munutes. Then, a solution of
iodine (30.7 g, 121 mmol) n anhydrous THF (60 ml) was added slowly over 10 munutes, and the
reaction was stitred at -78 °C for another 35 minutes. The reaction was quenched by addition of
saturated aqueous ammontum chloride (300 mL) at -78 °C, and allowed to warm to 0-5 °C. The
reaction was extracted mto EtOAc¢ {360 mL} and the organic phase washed twice with 10% aqueous
sodiom thiosulfate (400 mL total) and brine (200 mL). The organics were combined, dried
{(MgSQy), filtered, and concentrated under reduced pressure. Purification (FCC, S103,, 100:0 to

60:40 hexanes: DCM) afforded the title compound as a waxy white solid (20.3 g, 60%). "H NMR
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(400 MHz, CDCls) § 8.35 (dd, /= 8.0, 0.8 Hz, 1H), 7.31 (d, J= 8.0 Hz, 1H). "*F NMR (376 MHz,
CDCL; § -68.09(s)
Sten B 2-Chloro-3-(3-{{tetrahydro-2H-pyran-2-vhoxyprop-1-yn-1-v1}-6-

{triflyoromethvhpyridine.  To a sealed tube was added in order 2-chloro-3-10do-6-

(trittuoromethyl)pynidine (1 g, 3.2 mmol), anhydrous lithium chlonde (344 mg, 8.13 mmol), DMF
(13 mL)and TEA (1 4 mL, 9.8 mmol). The solution was degassed by bubbling through nitrogen
gas for S nun. Then, PACL{PPha}, (228 mg, 0.325 mmol) and tetrahydro-2-(2-propynyloxy}-2H-
pyran {0.68 mL.4.9 mmol) were added. The tube was immediately sealed under nitrogen
atmosphere and stirred vigorously at S0 °C for 16 h. After removing from the heating bath and
letting cool to 20 °C, the reaction was poured into EtOAc (100 ml). The organic phase was washed
with water (250 oL total), brive, dried (MgS0y), filtered, and coucentrated under reduced pressure.
Purification (FCC, 8510;, 0% to 20% EtOAc 1n hexanes) afforded the title compound as a yellow o1l
(915 myg, 88%). MS (ESI): mass caled. for CyyHpiCIFsNG, 3191, nvz found 3201 IMAHHT 'H
NMR (400 MHz, CDCL)Y 8794 (dd, /=79,08Hz 1H), 7.58(d, J=79Hz, 1H), 492, /=33
Hz, 1H), 4.57 (d, J= 0.8 Hz, 2H), 3.89 - 3.82 (m, 1), 3.66 - 3.51 (dd,J=11.1, 1 4 Hz, 1H), 1.95 -
1.57 {m, 6H). F NMR (376 MHz, CDCls) 8 -68.04 ().

Intermediate 24. 2-Chloro-3-(S-fluoropent-1-vn-1-v-6-{irifluoromethvDpyridine,

/ F
N Z
P
F,C”7 N7 cl
Step A Pent-d-vo-1-vl 4-methylbenzenesulfonate. To a solution of pent-d-yn-1-0l (15 ¢ 0.18

mol) and TEA (37 mi, 0.27 mol) in DCM (114 mL) at 0-4 °C, was added a solution of

toluenesulfonyl chloride (37.8 g, 0.21 mol) in BCM (25 ol dropwise. After addition, the muxture
was allowed to warm to rt and stirred overnight. A precipitate formed during the reaction and was
removed by filtration. The filtrate was concentrated, dituted with diethyl ether (250 mL}, and
washed with brine (150 mL). The organics were combined, dried (Na;SQy), filtered, and
concentrated under reduced pressure. Purtfication (FCC, 510,, 0-20% EtOAc in hexanes}) afforded
the title compound as a yellow o1 (36 g, 85%). MS (ESI): mass caled. for CpHp048, 2381, myz
found 239.1 [M-+H]
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Step B: S-Fluoropent-1-vne.  Toa 100-mL round bottom flask was added pent-4-yn-1-vi 4-

methylbenzenesulfonate (20 g, 84 mmol} and TBAF (31 mL, 75% water solution, 84 mmol}, and
the mixture was stirred and heated at 45 °C for an hour. A distillation-condensing apparatus was
mstalled, and the mixture was purified by distillation. The fraction that was volatile at 75-90 °C
was collected to yield S-fluoropent-1-yne as a colorless liguid (6.8 g, 94%). "H NMR (500 MHz,
CDClyo4.56(dtd, /=47.1,58 1.0Hz, 2H), 236 (tdd, /=7.0,27, 1.0Hz 2H), 199 (td, /=27,
0.7 Hz, 1H), 1.97 — 1.85 (m, 2H).

Step C: 2-Chloro-3-{S-fluoropent-1-vo-1-yD-6-(iriflyoromethvDpvridine. . 3-Bromo-2-chloro-6-

trifluoromethyl pyridine (700 mg, 2. 67 mmol), PACL{PPhs ), (188 mg, 0.27 mmol}, and anhydrous
fithium chlonide (228 mg, 5.38 mmol) were sealed in an oven dry reaction vessel with a septum seal.
DMF (5.4 mL)and TEA (1.1 mL, 8.1 mmol) were added through syringes. The mixture was
degassed with nitrogen, and S-fluoropent-1-yne (300 mg, 3.50 mmol) was added via syringe. The
reaction mixture was heated at 110 °C for 3 h. Upon completion, the reaction nuxture was cooled to
tt, diluted with EtOAc (100 ml.), washed with sodium bicarbonate (50 ml.) aqueous solution, and
brine (S0 mL). The organic laver was dried (NaxSOy), filtered, and concentrated under reduced
pressure. Purification (FCC, 810,, 0-20% EtOAc in hexanes) afforded the title compound as a
colorless o {450 mg, 63%). MS (ESI): mass caled. for CjHCIFN, 265.1, m/z found 266.1
IMHH]T TH NMR (400 MHz, CDCL) § 7.92 (dd, /= 7.9, 0.9 Hz, 1H), 7.60 (d, .J=7.9 Hz, 1H),
468 (dt, J=47.1, 5.7 Hz, 2H), 2.73 (t, J = 7.0 Hz, 2H), 2.09 (dtt, J = 26.0, 6.9, 5.6 Hz, 2H).

Intermediate 25. 2-Chloro-3-{3-{{tetrahvdro-2H-pyran-2-vDoxviprop-1-vn-1-yDipvridine.
7 N —=

Sam>e
Cl 0]

Step A: 2-Chloro-3-(3-{(tetrahvdro-2H-pyran-2-vhoxviprop-1-vn-1-vhpyndine. To a sealed tube

was added in order 2-chloro-3-todopyridhne {1.25 g, 5.22 mmol), anhydrous lithium chloride
{553mg, 13.05 mmol), DMF (13 mL)}, tetrahydro-2-(2-propynyloxy)-2H-pyran (0.8 mL, 5.7 mmol},
and PACL(PPhs}, (183mg, 0.261 mmol). The solution was degassed by bubbling through nitrogen
gas for 5 min. Then TEA (2.2 mbL, 15.7 mmol} was added, and the reaction mixture was degassed
with nitrogen gas for 1 mun. The reaction mixture was sealed and stirred vigorously at 50 °C for 15
h. Upon completion, the reaction mixture was cooled to 20 °C and poured into FtOAc (100 mL).

The organic phase was washed five times with water (250 ml total), once with brine, dried
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(MgSOy), filtered, and concentrated under reduced pressure. Purification (FCC, §10;, 0% to 20%
EtOAc in hexanes) afforded the title compound as an orange o1l {1.17 g, 89%). MS (ESI}): mass
caled. for C-H,CINO, 251 1, m/z found 252.1 [M+H]". "H NMR (400 MHz, CDCL) 5 8.33 (dd, J
=48 20Hz, 1H), 7.78 (dd, /=77, 1.9 Hz, 1H), 7.20(dd, J=7.7, 4.8 Hz, 1H), 494 (t, /=34 Hz,
1H), 455(d,/7=06Hz 2H), 390 (ddd, /=11.5,89, 31 Hz, 1H}, 3.65-351 (m, 1H), 193 -1.73
(m, 2H), 1.73 - 1.49 (m, 4H).

Intermediate 26; 2-Chloro-3-{prop-1-vn-1-v}-6-{irifluoromethylipyridine.

® g
F.c” Nl
To a sealed tube containing a solution of 2-chloro-3-1odo-6-(triflucromethylypyridine (obtained
from Step A in Intermediate 23, 2.0 g, 6.44 mmol} in toluene (19 mbU) was added Pd{(PPhs )4 (506
mg, 0.438 mmol), copper(l) todide (147 mg, 0.773 mmol) and tributy {1 -propynyiitin (1.3 mL, 4.4
mmol} in order. The solution was degassed by bubbling through nitrogen for several minutes and
stirred vigorously at 106 °C for 18 h. Upon completion the reaction mixture was cooled to 20 °C,
and the reaction was quenched by addition of aq. of 2M potassium fluonide. The resulting moxture
was filtered to remove insolubles. The phases were separated, and the organic phase was dried
{(MgS0y), filtered, and concentrated under reduced pressure. Purtfication (FCC, $10,, 010 15%
EtOAc in hexanes) afforded the title compound (1.14 g 64%). 'H NMR (300 MHz, CDCl:) § 7.87
(d, J=7.9Hz 1), 754 (d, /=79 Hz, 1H), 2.16 (s, 3H).

Intermediate 27. 2-Chloro-3-{prop-1~-vo-i-viipvndine,

7z

N 7
P

N~ “Cl
To a sealed tube was added in order 2-chloro-3-1odopyridine (1.0 g, 4.2 mmol), anhydrous lithium
chioride (443mg, 10.4 mmol), and DMF (10 mL). The vial was degassed by bubbling through
nitrogen for 10 munutes. Then TEA (1.7 mL, 12 5mmol), PACL{PPhs}, (293 mg, 0.418 romol), and
tributyl{1-propynyiitin (1.3 mL, 4.4 mmol) were added 1n order. The tube was sealed under

nitrogen atmosphere and stirred vigorously at 80 °C for 18 h. Upon completion, the reaction mixture
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was cooled to 20 °C, and the reaction was poured into methanol (25 mL) and KF (50% on Celite™)
was added (1.0 g). The resulting slurry was stirred vigorously at 20 °C for 1 hr, diluted with Et{OQAc
(150 mL) and filtered to remove insolubles. The organic phase was washed water (5 x 400 mL
total}, brine (1X), dried (MgSOy), filtered, and concentrated under reduced pressure. Purification
(FCC, 8510y, 0 to 10% EtOAc in hexanes) provided the title compound as a colorless oil (565 mg,
89%) which solidified upon standing overnight into colorless needles. MS (ESI): mass caled. for
CsHCIN 151.0, m/z found 152.1 [M+H]". H NMR (400 MHz, CDCL) § 8.28 (dd, /= 4.8, 1.9 Hz,
1H), 7.72(dd, /= 7.7, 2.0 Hz, 1H), 7.16 (dd, J= 7.7, 4.8 Hz, 1H), 2.13 (s, 3H).

Intermediate 28; 2-Bromo-o-methvl-3-(3-methvibut-1 -vo- i -vipvndine,

/
~7
»
N™ "Br

Step A 2-Bromo-6-methyvlpyndin-3-vi triflucromethanesulfonate. To a 20-mL glass microwave

vial was added 2-bromo-3-hydroxy-5-methylpyridine (840 mg, 4. 47 mmol}, N N-
bis{trifluoromethanesulfonyljantline (1.76g, 4.91 mmol), KoC0 (679 mg, 4.94 mmol), and THF (9
mb}, and the vial was sealed under an atmosphere of nitrogen gas. Then, the vial was warmed to
100 °C 1n a microwave reactor for 15 min. Upon completion, the reaction solution was dihuted with
EtOAc and poured into water. The organic phase was washed once with brine, dried (MgSQOy),
filtered, and concentrated in vacuo to a colorless oily restdue. Purification (FCC, 5105, 0:100 to
20:80, EtOAc/hexanes) afforded the title compound (1.31 g, 92%). MS (ESI): mass caled. for
CHBrFaNOsS 318.9, m/z found 319.8 [MHHT. "H NMR (400 MHz, CDCL) §7.57 - 7.50 (d, J =
8.3 Hz, 1H), 7.23 - 7.16 (dd, J = 8.3, 0.6 Hz, 1H), 2.59 (s, 3H). "*F NMR (376 MHz, CDCls) & -
73.16 (s).

Step B: 2-Bromo-G-methvi-3-(3-methyibut-1-vn-1-vhipvridine. Into two separated glass sealed

tubes were evenly divided the following reagents, in order: 2-bromo-6-methylpyridin-3-vi
trifluoromethanesulfonate (695 mg, 2.17 mmol}, anhydrous lithium chioride (304 mg, 7.17 mmol),
DMF (22mL), and TEA (0.91 mL, 6.5 mmol). The solutions were degassed by bubbling through
nitrogen for 2 min, then the following reagents were evenly divided between the two tubes and
added to the reaction muxture in order: PACL(PPhs); (152 mg, 0.217 mmol), and 3-methyi-1-butyne

(0.51 rol, 499 romol). The tubes were sealed and heated with vigorous sturing at 50 °C for 40 h.
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Upon completion, the reaction mixtures were cooled to 20 °C, and the reaction was poured into
EtOAc {150 mL). The organic phase was washed four times with water (400 mL total}, once with
brine, dried (MgS8Qy), filtered, and concentrated under reduced pressure. Purification (FCC, 510,
0:100 to 20:80, EtOAc/hexanes) afforded the title compound {140 mg, 27%). MS (ESI): mass
caled. for CHiBrN 237.0, m/z found 238.0 [M+H]". "H NMR (500 MHz, CDClL)Y 6 7.57-7.52
(d,J=7.8Hz, 1H), 7.06 - 7.00 (dd, /= 7.8, 0.7 Hz, 1H), 2.87 - 2.78 (hept, J = 6.9 Hz, 1H), 2.52 (s,
3H),1.32 - 1.27(d, J= 6.9 Hz, 6H).

Intermediate 29; 2-Chloro-6-(difluoromethv-3-{3-methvibut-1-von-1-vDovrdine,

S
\/

2
HF,C~ N~ Cl

Sten A S-Bromo-&-chloropicolinaldehyde. To a round bottom flask contaiming {5-bromo-6-

chioropyridin-2-yimethanol (405 mg, 1.82 mmol} was added 11,1 -tris(acetyloxy}-1,1-dihydro-
1,2-benziodoxol-3-(1 H)-one (Dess-Martin periodinane} (81 1mg, 1.91 mmol) and DCM (18 mL,
282mmol}, and the reaction mixture was stirred rapidly at 20 °C for 30 min. Upon completion, the
reaction mixture was quenched with sat. ag. NaHCG; (10 mb} and 10% aqueous sodium thiosulfate
{10 mL). The resultant biphasic mixture was stired vigorously for 60 min, and the two phases
separated. The organic phase was extracted once more with BCM. The combined organic phases
were dried (MgSOy), filtered, and concentrated under reduced pressure to afford the title compound
(420 mg, 100%). 'H NMR (400 MHz, CDCl;) §9.97 (d, /= 0.9 Hz, 1H), 8.14 (dd, /= 8.0, 0.9 Hz,
1H), 7.75 (d, J = 8.0 Hz, 1H).

Step B. 3-Bromo-Z-chlore-0-{diftuoromethylipvridine. To a round bottom flask containing 5-

bromo-G-chloropicolinaldehyde (420 mg, 1.91 mmol) under mitrogen atmosphere was added DCM
(19 mL). The flask was cooled to -20 °C and DAST (0.6 mL, 4.2 mmol} was added. After 5 min,
the flask was removed from the cooling bath and allowed to warm to 20 °C. After 90 min, the
reaction was quenched by pouring onto e (S0 mL), followed by the addition of sat. ag. NaHCO;
{~10 mL) until pH ~7 was reached. The phases were separated, and the aqueous phase extracted
with DCM. The organics were combined, dried (MgSQy), filtered, and concentrated under reduced

pressure to provide the title compound (450 mg, 97%) as a cloudy orange oil. "H NMR (400 MHz,
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CDCL) 5 8.09 (d, J=8.1 Hz, 1H), 7.46 {d, /= 8.1 Hz, 1H), 6.56 (t, /= 55.0 Hz, 1H). “F NMR
(376 MHz, CDCl2) 6 -115.85 (d, ./ = 55.1 Hz).
Step €. 2-Chloro-6-{difluoromethv}-3-(3-methvlbut-1-von-1-vDpvridine. To a sealed tube was

added in order 3-bromo-2-chloro-6-{diflucromethyl)pyridine (150 mg, 0.62 mmol), anhydrous
lithium chlornide (79 mg, 1.9 mmol), and DMF (3 mL). The solution was degassed by bubbling
through nitrogen for 3 min. Then TEA (0.3 mL, 1.9 mmol) was added, followed by PdCL{PPhs),
(43 mg, 0.062 mmol) and 3-methyl-1-butyne (0.08 mL, 0.7 mmol). The tube was immediately
sealed under nitrogen atmosphere, and heated with vigorous stirring at 50 °C for 40 h. Upon
completion the reaction mixture was cooled to 20 °C and the reaction was poured into EtOAc (50
ml). The organic phase was washed four times with water (200 mL total}, once with brine, and the
combined organics were dried (MgSOy), filtered, and concentrated under reduced pressure.
Purification (FCC, 510;, 0:100 to 10:90, EtOAc/hexanes) atforded the title compound (120 mg,
68%). MS (ESI): mass caled. for CyHyCIFaN 229.0, mvz found 230.1 [MHH]™ "H NMR (400
MHz CDCL) 6 7.85(d, J=79Hz, 1H), 750(d, /J=79Hz 1H), 656 (t,J=551Hz, 1H), 295 -
2.76 (hept, J= 6.7 Hz, 1H), 1.31 (d, J= 6.9 Hz, 6H). "°F NMR (376 MHz, CDCL) §-115.88 (d, /=
55.1 Hz)

Intermediate 30: 2-Chloro-3-{(tetrabvdrofuran-3-vDethyvny D-6-(nfluoromethvlovridine,
O

.
\/

FaC | N" el

The title compound was prepared in 2 manner analogous to Intermediate 23, MS (ESI): mass caled.
for CpHoCIFsNO 275.0, m/z found 276.0 [MHH]™. "H NMR (400 Mz, CDCl) § 787 (d, /= 8.3
Hz, tH), 7.54(d, J=T79Hz, 1H), 417 - 404 (dd, /=83, 74 Hz, 1H)}, 4.01 - 3.94 (m, 1H), 3.94 -
3.85(ddd, J=8.5,7.5, 6.2 Hz, 1H), 3.82 - 3.76 (dd, /= 8.3, 6.6 Hz, 11}, 3.41 - 3.20 (ddd, J = 13.7,
84,67Hz 1H),239-226(dddd, /=123,8.5,74, 63 Hz, 1H), 2.20 - 2.05 {m, 1H}.
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Intermediate 31 2-Chloro-3-(3-methoxyprop-1-vn-1-vh-6-(iriflucromethylpvridine.

= OMe
B g

~

F,C7 N7 >l
The title compound was prepared in a manner analogous to Intermediate 23, using 3-methoxyprop-

1-yne. MS (ESI}): mass caled. for CioH,CIFNG 249.0, m/z found 249.9 [VHHT '"H NMR (400
MHz, CDCl;) § 7.94 (dd, /= 7.9, 0.8 Hz, 1H), 7.59 (d, /= 7.9 Hz, 1H), 4.40 (s, 2H), 3.49 (s, 3H).

5

YF NMR (376 MHz, CDCL) § -68.06 (s).

Intermediate 32: 2-Chloro-3-(3-methvibut-1-vo-1-yI-6-(triflucromethyipyvridine,

Me
= Me
N Z
P
Nogl Vidia'e'

10 The title compound was prepared in a manner analogous to Intermediate 23 MS (ESI): mass caled.

for C 1 HCIFsN 247.0, m/z found 247.9 [M+H]". 'H NMR (500 MHz, CDCL) & 7.88 - 7.84 (dd, J
=79,08Hz 1H), 7.53 (d,J=7.9 Hz, 1H), 2.93 - 2.80 (hept, /= 6.8 Hz, 1H), 1.31(d, /= 6.9 Hz,

6H). F NMR (376 MHz, CDCL) 8§ -67.93 ().

15 Intermedigie 33: 2-Chloro-3-{vhenviethvnv-0-{irdflucromethviinyridine,

.
\/

P
F,¢7 N7 cl
The title compound was prepared in a manner analogous to Intermediate 23 MS (ESI): mass caled.
for CsH-CIFAN 281.0, m/z found 2818 [M+H]". 'H NMR (300 MHz, DMSO-ds) §8.42 (d, J="7.9

Hz, 1H), 8.12(d, /=127 Hz, 1H), 8.02 (d, /= 8.0 Hz, 1H), 7.71 = 7.61 {m, 2H), 7.51 (d, J=6.1

20 Hz 2H).
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Intermediate 34. 2-Chloro-3-((4-fluorophenyiethyny}-6-(trifluoromethylipyridine.
VILL ssanchez 1284

F:¢” N7 cl
The title compound was prepared in a manner analogous to Intermediate 23 MS (ESI): mass caled.

for C H,CHF:N 245.0, my/z found 2459 []X/HH}’*}

Intermediate 35: 2-Chioro-3-(3-methvibut-1-von-1-vipvridine,
Me

= Me
N 7
P
N Cl
The title compound was prepared in 8 manner analogous to Intermediate 25. MS (ESI): mass caled.
for C1oHCIN 179.1, m/z found 180.0 [M+HT". 'H NMR (400 MHz, CDCL) § 8.27 (dd, J = 4.8,
1.9 Hz, 1H), 7.71 (dd, J= 7.7, 1.9 Hz, 1H), 7.16 (dd, .J= 7.6, 4.8 Hz, 1H), 2.89 - 2.79 (hept, /= 6.9

Hz, 1H). 1.29(d, /= 6.9 Hz, 6H),

Intermediate 36: 2-Chloro-3-{cveclopropylethyvnyDpyridine.

A
N 2
P
N~ Cl
The title compound was prepared in a manner analogous to Intermediate 25. MS (ESI): mass caled.
for CioHCIN 177.0, vz found 178.1 [M+H]" 1THNMR (400 MHz, CDCl;) 6828 -824 (dd, J=
48, 19Hz 1H),772-767(dd, J=77,19Hz, 1H), 717-712(dd,.7=7.6, 48 Hz, 1H), 1.56 -

1.48 (m, 1H), 0.98 - 0.91 {(m, ZH), 0.91 - 0.85 (m, 2H).
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Intermediate 37 2-Chloro-3-(3-methoxvbut-1-vn-1-vlpyridine.

o~
Z
M
L
N"cl

The title compound was prepared in a manner analogous to Intermediate 25. MS (ESI): mass caled.
for CioHoCING 195.0, m/z found 196.1 [MHH]. 1H NMR (400 MHz, CDCL:) § 8.35 - 831 (dd, J
=48 1.9Hz, 1H), 7.79- 775 (dd, J="7.7, 1.9 Hz, 1H), 7.23 - 7.18(dd, J= 7.7, 4.8 Hz, 1H), 439 -
432(q,J=6.6 Hz, 1H), 3.50 (s, 3H), 1.55 (d, ./ = 6.6 Hz, 3H),

Intermediate 38; 3-(But-1-vn-1-vhi-2-chloropyridine.

ool

The title compound was prepared in a manner analogous to Intermediate 25 MS (ESI): mass caled.
for CoHgCIN 165.0, m/z found 166.1 [M+H]". 1H NMR (500 MHz, CDCL) § 829 - 826 (dd, /=
4.8, 1.9Hz, 1H), 7.74 - 7.70(dd, J= 7.7, 1.9 Hz, 1H), 7.19- 7.14 (dd, J = 7.6, 48 Hz, 1H), 2.49 (g,
J=75Hz, 2H), 1.27{t, J=75 Hz, 3H).

Intermediate 39; 2-Bromo-3-{cvclopronyiethvnvii-6-methvinyridine,

T

The title compound was prepared in 3 manner analogous to Intermediate 28. MS (ESI): mass calcd.

for C;1HigBrN 235.0, m/z found 236.0 {M-—FHE )

Intermediate 40; 2-Bromo-3-({(4-fluorophenvijethynyl}-6-methyipvridine.

P

/(\//C/
»

Me N Br
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The title compound was prepared in a manner analogous to Intermediate 28, using 1-ethynyl-4-

fluorobenzene. MS (ESI): mass caled. for CiyHsBrFN 289.0, nv/z found 296 [MH+H]

Intermediate 41 2-Bromo-6-methvi-3-{phenvlethvnvovridine,

/

/(\//@
w

Me N Br

The title compound was prepared in a manner analogous to Intermediate 28. MS (EST): mass
caled. for Ci4H BN 271.0, m/z found 273.8 [M+H]™ 'H NMR (300 MHz, CDCL:) 6 7.69(d, J
41—7.33 (m, 3H), 7.11 (d, J= 7.8 Hz, 1H), 2.57 (s, 3H).

=78 Hz 1H), 7.62-7.53 {m, 2H), 7.

Intermediate 42; 2-Bromo-3-{{4-fluorophenyDethvnvhipvridine.

el

The title compound was prepared in a manner analogous to Intermediate 28.

Intermediate 43; 2-Bromo-6-chloro-3-{{4-fluorophenvhiethvonvhipyridine.

I{G

The title compound was prepared i a manner analogous to Intermediate 28

Intermediate 44; 2-Bromo-3-{{4-fluorophenvhethvnyv-6-methoxypvridine,

el
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The title compound was prepared in a manner analogous to Intermediate 28,

Intermediate 43; 2-Bromo-6-fluoro-3-({4-Tluorophenvhethvnvipvridine.
F

Z
\/

7
F N Br

5 The title compound was prepared in a manner analogous to Intermediate 28.

Intermediate 46 5-((3-Amino-6-(trifluoromethvovridin-2-vDaminoindolin-2-one,

NH,

X

P

N "NH

HN
@)

Step A S-{(3-Nitro-6-(trifluoromethy Dovridin-2-vDaminohndohin-2-one. A solution of 2-chloro-3-

10 mtro-6-(trifluoromethyDpyridine (27 g, 120 mmol}, S-aminoindolin-2-one {18 g, 120 mmol), and
TEA (24 g, 240 mmol)y 1 THF (250 L) was refluxed at 90 °C for 12 h. The reaction was diluted
with ether (200 mL) and stirred for 20 mun where precipitate formed. The reaction was filtered and
the solid was oven diied at 45 °C to give the title compound as a brown solid (21 g, 86%). MS
(ESI): mass caled. for CrHoF3N4O;3, 338.1; nv/z found, 339.0 [MHH]

15 Step B: 5-{(3-Amino-6-{tnfluoromethyvhpvridin-2-vllaminglindolin-2-one. A solution of 5-((3-

nitro-6-{triftuoromethyljpyridin-2-ylJammohndolin-Z-one {20 g, 59 mmol}, 10% Pd/C (10 g), and
MeQOH (1L} was flushed with H, at 20 atm of pressure. The mixture was stirred at 50 °C for 16 h

The reaction was filtered and the resulting solution was concentrated in vacuo. The resulting solid
was shurried with EtOH and oven dried at 45 °C to give the title compound as an off-white solid (12

20 g, 66%). MS (ESI): mass caled. for Cy4H, FiN,O, 308.1 mv/z found, 309.0 [M+H]".
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Intermediate 47. N°-{1H-Indazol-5-vy1)-6-(trifluoromethvDpyridine-2 3-diamine.

HN\[\/j
A solution of 2-chloro-3-nitro-6-{trifluoromethy Dpyridine (1.0 g, 4.4 mmol) and 1H-indazol-5-
amine (0.58 g, 4.4 mmol} in DMF (22 mL) was heated at 110 °C. After 3 h, sodium dithionste (3.0
o, 177 mmol} was added and the mixture was stirred at 110 °C for 5 h. The reaction was diluted
with water {200 mL} and stirred for 20 min where a precipitate formed. The reaction was filtered
and the solid was washed with H,O and oven dried at 45 °C to give the title compound (0.78 g,

60%). MS (ESI): mass caled. for C3sHioF N5, 293.1 my/z found, 294.0 [M+H]".
Intermediate 48; 5-{{(3-Amino-6-{diflucromethyvDpyridin-2-vhaminoyindolin-2-one.

“~NH

F,HC” N

HN
(6]

Step A 6-Chloro-S-mitropicolinic agid. 2-Chloro~-6~methyl-3-mitropyridine (11.0 g, 63.7 mmol) was
dissolved n cone. HyS04 (30 mL) and the resulting solution was stured for 10 min. to forma
viscous yellowish solution. Sodium dichromate dihydrate (25.7 g, 86.4 mmol) was added to the
resulting solution in batches slowly (caution: 1t was highly exothermic process). After 2 h stirring at
11, the reaction mixture was heated at 50 °C for 16 h. Ice (300 g) was added to the reaction mixture
and stirred for 2 h. The nuxture was cooled m freezer and the resulting precipitate was filtered,
washed with ice cold water and dried under high vacuum to give a greenish solid as the title
compound {10.1 g, 54.8%, 70% pure}. MS (ESI): mass calcd. for CHaCINGOy, 202.0; m/z found,
202.9 [M+H]". "H NMR (500 MHz, CDCl33 0 848 -840 (m, TH), 839831 {m, 1H}.

Step B Ethyl 6-chloro-S-nitropicolinate. To a mixture of 6-chloro-S-nitropicolinic acid (6.0 g, 17.8

mmol} m EtOH (60 mL) was added p-TsOH (0.47 g, 2.5 mmol). The resulting mixture was heated
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at 85 °C overnight. The resulting greenish solution was concentrated under reduced pressure.
Purification (FCC, 810, FtOAc/hexanes) afforded the title compound as off-white sohd (4.47 g,
92.7%). MS (ESI): mass caled. for CgH-CIN,Gy, 230.0; /z found, 231.0 [M+HT

Step C: {6-Chloro-S-mitropyridin-2-yiimethanol. To a solution of ethyl 6-chloro-S-nitropicolinate
(4.5 g, 16.5 mmol} in DCM (50 mL} was added DIBAL (1.0 M in THF, 33.0 mE, 33.0 mmol)
slowly. After 30 min, to the resulting solution was added another 2 eq. of DIBAL (1.0 M in THF,
33.0 mL, 33.0 mmol) slowly and stirred for 30 min. The resulting solution was added portion wise
to the cold sat. Rochelle salt solution {100 mL) to avoid overheating and the resulting mixture was
diiuted with water (100 mb} and DCM (150 mL). The mixture was stirred overnight. The resulting
mixture was further extracted with DCM (2x150 mL), dried (Na,SOy), filtered, and concentrated
under reduced pressure. Purtfication (FCC, Si(, 0 to 50% EtOAc/Hexane) atforded the title
compound as a yellowish wax (2.0 g, 40%). MK (ESI). mass caled. for CeHsCINLGs, 188.0; m/z
found, 189.0 [M+H]". "H NMR (500 MHz, CDCl) 6 8.28 (d, /= 8.2 Hz, 1H), 7.62 — 7.4 (m, 1H),
4.87(d,J=4.5 Hz, 2H), 2.74 (t, J = 5.4 Hz, 1H),

Step D: 6-Chloro-S-nitropicolinaldehyde. To a solution of {6~-chloro-5-nitropyridin-2-ymethanol

(1.14 g, 6.05 mumol) in DCM (100 mL) was added Dess-Martin periodinane (3.85 g, 9.07 mumol).
The resulting cloudy brown muxture became clear solution after 30 munutes of stirring at ambient
temperature. After 3 h, to the reaction muxture was added sat. NaHCG; solution (50 mL) slowly,
then the resulting mixture was dituted with DCM (100 mL) and water {50 mL). The mixture was
further extracted with DCM (2x100 mL). The combined extracts were dried (Na,SOy), filtered,
concentrated under reduced pressure. Purification (FCC, $i10;, 0 to 50% EtOAc/Hexane) afforded
the title compound as a brown 01l {0.83 g, 74%). MS (ESI): mass caled. for CcHACUIN,Gs, 186.0; nv/z
found, 186.9 [M+H]". 'H NMR (500 MHz, CDCl) & 10.05 (d, J= 0.9 Hz, 1H), 8.36 (dd, /= 8.1,
0.9 Hz, 1H), 8.07 (d, /= 8.1 Hz, 1H),

Step E: 2-Chioro-0-{difluoromethyi}-3-nitropysidine. To a solution of 6-chloro-5-

nitropicolinaldehyde (0.834 g, 447 mmol) in anhydrous DCM (20 mL) at -50 °C was added DAST

{1.18 mL, 8.94 mmol}. The resulting mixture was allowed to warm to ambient temperature after 1 h.
After another hour stirring, to the solution was added sat. NaHCO; solution (50 mbL) slowly, and the
resulting mixture was extracted with DCM (3x50 mL). The combined extracts were dried
{(Nax8Qy), filtered, concentrated under reduced pressure. Purification (FCC, 810y, 010 20%

EtOAc/Hexane) afforded the title compound as a brown o1l (0.76 ¢, 82%). MS (ESI}): mass caled.
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for CotlaCIFaN,O,, 208.0; m/z found, 209.0 [M+H]™.'H NMR (500 MHz, CDCls) § 8.36 (d, J = 8.0
Hz, 1H), 7.80 (d, J = 8.2 Hz, 1H), 6.64 (1, J = 54.6 Hz, 1H).

Step F: 5-((6-(Diflyoromethy)-3-nitropyridin-2-vDaminolindolin-2-one. A mixture of 2-chlorp-6-

{(diftuoromethyl}-3-nitropyridine (1.8 mL, 1.0 M in benzene, 1.8 mmol}, S-aminoindolin-Z-one (330
mg, 2.16 mmol}, and Hunig’s base {0.62 mL, 3.6 mmol} in EtOH (10 mL) was refluxed at 90 °C for
3 h. The reaction was cooled down and a precipitate formed. The mixture was filtered and the
precipitate was washed with cold EtOH. The solid was dried under high vacuum to give the title
compound as a brown solid (510 mg, 88%). MS (ESI}): mass caled. for CiqHioFoNwO5, 3201, m/z
found, 321.0 [M+H]".

Step G 5-((3-Anuno-6-(difluoromethylpyridin-2-vhiansunonndolin-2-one. A nuxture of 5-((6-

{(difluoromethyl)-3-nitropynidin-2-yhanunoyindolin-2-one (510 mg, 1.6 ramol), 10% Pd/C (54 mg)
in EtOH (13 mL) and THF (13 mL) 0 a 100 mL flask was placed under a H; balloon and stirred for
16 b. The reaction was filtered through Celite™ and the resulting solution was concentrated i vacuo
to give the desired compound as a grey solid (464 mg, 100%). MS (EST): mass caled. for
CHpFoN4G, 290.1 w/z found, 291.0 [M+H]

Intermediate 49; 5-Amino-6-((1-((2-(nmethvisilyDethoxvimethv-1H-indazol-5-

viaminolpvridin-2{1 Hi-one.

O NH

N
H

/
N~N
SEM

Step A 5-Nitro-6-{(1{(2-trmethyvisiivDethooy imethv -1 H-indazol-3-vhaminoovridin-2{ | Hi-one,

A solution of 6-chloro-S-nitropyridin-2( 1 H)-one (Intermediate 4, S00 mg, 2 .86 mmol}, 2-((2-
{(trimethylsilyl) ethoxy)methyl}-2H-indazol-S-amine (Intermediate 9, 755 mg, 2.86 mumol}, and EN
(0.5 oL, 2.86 romol) in DMF (10.0 md.) was refluxed at 100 °C for 2 h. The reaction was diluted
with water and extracted with EtOAc. The organic lavers were combined, dried (NapSQy), and
concentrated in vacuo. The resulting residue was triturated in methanol to give the title compound
as yellow sohid (920 mg, 80%). MS (ESI): mass caled. for CigHpaNs(481, 401.5; w/z found, 402.5
IMHH]" TH NMR (500 MHz, DMSO-ds) § 10.80 (s, 1H), 8.36 (d, /= 9.5 Hz, 1H), 823 (d,/= 1.0
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Hz, 1H), 8.13 (s, 1H), 7.85(d, /=88 Hz, 1H}, 7.59(dd, /= 8.8, 1. 9 Hz 1H), 6.08 (5, 1H}, 5.85 (5,
ZH}, 3.67 —3.57 {m, 2H}, 0.99 - G.85 (m, 2H), (.04 - 0.01 (s, SH).
Sten B: 5- Amino-6-({1-((2-(trmethvisilvDethoxyimethvD-1H-indazol-5-vDaminoypvrdin-2{ 1H)-

one. A solution of S-nitro-0-((1-((2-(trimethylsilyhethoxy)methyl}-1H-indazol- 5-yDamino)pyridin-
2(1Hj}-one (700 mg, 1.75 mmol), 10% Pd/C (295 mg}, and MeOH-THF (2.1} (30.0 mL) 1na 250
ml flask was flushed with H; at 20 atm of pressure. The mixture was stirred at rt for 1 h. The
reaction was filtered through Celite™ and the resulting solution was concentrated i vacuo.
Purification (FCC, 510, DCM/MeQOH) afforded the title compound (357 mg, 55%). MS (ESI):
mass caled. for CiaHasNs0,81, 371.5 nvz found, 372.51 [M+H]". 'H NMR {400 MHz, DMSO-d;) O
8.41(dd, J=2.0, 0.7 Hz, 1H), 8.06 (d, /=08 Hz, 1H), 7.73 — 7.66 {m, 2H), 7.64 — 7.60 (m, 1H),
7.00 (d, 7= 8.0 Hz, 1H), 5.98 (¢,./= 8.0 Hz, 1H), 5.79 (s, 2H), 4.44 (s, 1T}, 3.66 — 3.56 (m, 2FD),
2.99 (s, 1H), 2.83 (d, /= 0.6 Hz, 1H), 1.00 — 0.82 (m, 2H), 0.01 (s, 9H).

Intermediate 50: 3-((3- Amino-6-chloropyridin-2-vhammoindolin-2-one,

ZNH

Ci N

HM
0]

Step A 5-{{6-Chioro-3-nitropyridin-2-yhaminolindolin-2-one_ A solution of 2,6-dichioro-3-

nitropyridine (1.0 g, 5.18 mmol), S~-aminoindolin-2-one (768 mg, 5.18 mol), and triethylamine (1.4
k., 10.4 mmol} 1o THF (10 mL) was stirred 70 °C for T . The reaction rmuxture was concenctrated
in vacuo to provide the title compound (1.95 g, 123%).MS (ESI): mass calcd. for CiaHoCINGGs

304.0, ro/z found 3051 [M+H]

tep B 5-((3-Amino-6-chloropvridin-2-v

Dammonndohn-2-one. To a solution of S5-({6-chloro-3-
nifropyridin-2-yhamino}indolin-Z-one (1.75 g, 5.74 mmol}) m ethanol (35 mL) and water (7 mL)
was added ron (1.28 g, 23.0 mmol) and ammonium chloride {35 mg, 0.66 mmol}. The reaction
was stirred at rt for 18 hours then refluxed for 3 hours. The reaction was cooled and filtered through
Celite” and the resulting solution was concentrated in vacuo. The resulting solid was stirred in
EtOAc (100 mL) and sat. aq. sodium carbonate. The organic laver was separated, washed with

brine, dried (Na,SOy), filtered, and concentrated under reduced pressure. This provided the title
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compound as a dark grey solid {(1.07 g, 68%}. MS (ESI}: mass caled. for CisHpCINGG, 2741 vz
found, 275.2 [M+H]". 'H NMR (400 MHz, DMSO-ds) § 10.22 (s, 1H), 7.78 (s, 1H), 7.52 (s, 1H),
7.36(dd, /=832, 208 Hz 1H), 687 (d, /=786 Hz 1H),674(d, J=832Hz 1H), 6.57(d, /=

7.86 Hz, 1H), 5.15 (s, 2H), 3.47 (s, 2H).

Intermediate 51: 6-Cvclopropyl-N-{1H-indazol-5-vipyridine-2.3-diamine.

\NH2
P

N NH

Y/

HN~N

Step A: N-(6-Cyclopropyl-3-mitropyridin-2-vD-1H-indazol-5-amine. A solution of 2-chloro-6-

cyclopropyl-3-nitropyridine (Intermediate 1, 427 mg, 2.15 mmol), 1 H-indazol-5-amine (286 mg,
2.15 mmol), and EGN (0.60 mE, 430 mmol) in THF (7.0 mL) was refluxed at 70°C for 4 h. The
reaction was diluted with EtOAc and water. The aqueous layer was extracted with EtOAc (x3),
dried (Na,SOy), filtered, and concentrated in vacuo. The product was carried on assuming
quantitative yield. MS (ESI): mass caled. for C1sHisNsO» 2953, mv/z found 296.0 [M+H]™

Step B 6-Cyclopropyl-N'~(1 H-indazol-5-ylipyridine-2.3-diamine. A solution N-{6-cyclopropyl-3-

nitropyridin-2-yl)-1H-indazol-5~-amine (297 mg, 1.01 mmol) and 10% Pd/C (107 mg, 0.101 mmol)
in EtOH/THF (1:1 v/v, 0.1 M) was stured under hydrogen at rt for 5 h. The reaction was filtered

through Celite” with MeOH and the resulting solution was concentrated in vacuo to provide the title
compound m quantitative vield. MS (ESI): mass caled. for CsHsN5 265.3, nv/z found 266.1

IVAHHT

Intermediate 32° N2-(3-Fluoro-1H-indazol-5-v1)-6-(trifluoromethylipyridine-2.3-diamine.

\NH2
>
FsC N NH
) F
HN~N
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The title compound was prepared mn a manner analogous to Intermediate 52 using 3-fluoro-1H-
indazol-S-amine (Intermediate 22) and 2-chloro-3-nitro-6-(trifluoromethylipyridine as starting

materials. 'H NMR (400 MHz, CD;0D) § 8.25 (d, /= 1.9 Hz, 1H), 7.63-7.58 (m, 1H), 7.38-7.32
{m, 1H}, 7.04-6.98 (m, ZH).

Intermediate 53: 5-((3-Ammo-6-methylpyridin-Z-vilaminoindolin-2-one.

N NH,
P
N~ "NH
HN

0]

Step AL S-t{6-Methvi-3-nitropvridin-2-vlhaminoiindolin-2-one. A solution of 2-chloro-6-methyl-3-

rtropyridine (5.0 g, 5.9 mmotl), S-ammooxindole (5.3 g, 35 mmol), and Hunig’s base (10 mL, 58
mmol} m EtOH (100 mL) was refhuxed at 90 °C for 5 h. The reaction was filtered and the sohd was
washed with ethanol and vacuurm dried to give the title compound as a black solid (6.2 g, 75%). MS
(EST): mass caled. for CiqHaNyOs, 284.1; m/z found, 285.0 [M+H]™

Step B 5-((3-Anuno-G-methvipyridin-2-vhaminoyindolin-2-one. A mixture of 5-((6-methyl-3-

nitropyridin-2-yhamino)indolin-2-one (6.15 g, 21.6 mmol), SnCl, dihydrate (14.6 g, 64.9 mmol),
MeQOH (50 mL) and EtOAc¢ (200 mL) was stirred at ambient temperature for 10 minutes followed
by heating at 85°C for 4 h. The mixture was cooled down and to it another portion of $nCl,
dihydrate (8.3 g, 32.5 mmol) was added and the resulting mixture was stirred at 85°C for 5 h. The
mixture was cooled down and concentrated in vacuo. To the residue was added MeOH (150 mL)
and the resulting mixture was warmed to 50 °C. The reaction mixture was filtered through Celite”
and the precipitate was washed with MeOH. The grey solid was vacuum dried to give a grey solid

(4.24 g, 77.3%). MS (ESI}: mass caled. for CsHNJO, 254.1 m/z found, 255.1 [MHHT".
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Intermediate 54: N°-{7-Bromo-1H-indazol-5-yD)-6-(trifluoromethylipyridine-2.3-diamine.

2
N NH
Br/q

HN-N

FsC

The title compound was prepared in a manner analogous to Intermediate 47. MS (ESI): mass caled.

for CisHoBrFsNs, 371.0 nv/z found, 372.0 [M+H] "

Intermediate 55 N°-(7-Methvi-1H-indazol-5-v1i-6-(trifluoromethvDpyridine-2.3-diamine,

N NH-

L~

FsC”7 N7 NH

/
HN~N

The title compound was prepared in a manner analogous to Intermediate 47. MS (ESI): mass caled.
for Ci4H,F3Ns, 307.1; nv/z found, 308.0 [M+H]"
Intermediate 56 0-{{3-Amino-6-(difluoromethyhipyridin-2-vhaminobenzoldithiazol-2(3H)-one.

SN NH,
F , =
N™ "NH

F

S
HN%
O
The title compound was prepared in a manner analogous to Intermediate 48, MS (ESI): mass caled.

for C13HoF;NLO8, 308.0; m/z found, 309.0 {M+H]. 'H NMR (400 MHz, MeOD) § 7.91 (d, J =
2.1 Hz, 1H), 7.49-7.43 (m, 1H), 7.09-7.02 (m, 2H), 6.97-6.93 (m, 1H), 6.64-6.32 {m, 1H),



WO 2016/176460 PCT/US2016/029801

Intermediate 57. N~ 7-Chloro-1H-1ndazol-5-y1}-6-(difluoromethvlipyridine-2. 3-diamine.

NH

Cl )
HN~N

The title compound was prepared in a manner analogous to Intermediate 48. MS (ESI): mass caled.

for Ci3HoCIF,Ns, 309.1: m/z found, 310.1 [M+H]".

(Vg

Intermediate 58: 6-((3-Ammo-6-(trifluoromethyovrdin-2-vaminolbenzol dloxazol-2(3H)-one.

Z~NH

F.C7 N

)

-

0]
The title compound was prepared in a manner analogous to Intermediate 51. MS (ESI): mass caled.

for CsHoFsNLOy, 310.1; m/z found, 311.0 [M+HT" 'H NMR (400 MHz, MeOD) 3 7.93 (d, J= 2.1
10 Hz 1H), 7.37-7.31 (m, 1H), 7.04-6.95 (m, 3H).

Intermediate 59 N2>-{ 1H-Indazol-3-v1)-6-isopropyipyridine-2.3-diamine.

X NH2

NZ ~NH

/
HN-N

The title compound was prepared in a manner analogous to Intermediate 51. MS (ESI): mass caled.

15 for CysHy-Ns 267.1; m/z found 268.1 [M+HT".
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Intermediate 60; 6-{ z‘erl'uButvhuN?‘u( 1H-indazol-3-vDpyridine-2.3-diamine.

|\ NH;
N7 ~NH
/
HN-N

The title compound was prepared in a manner analogous to Intermediate 51 MS (ESI): mass caled.
for Ci6HoNs, 281.2; m/z found, 2821 [MHHT" '"H NMR (400 MHz, MeOD) 5 8 21 (s, 1H), 7.93
(d,/=27Hz 1H), 7.58(d,./J=88 Hz, 1H), 7.46-7.38 (in, 1H), 6.97-6.90 (m, 1H), 6.68-6.61 {m,
1H), 1.32 (s, 9H).

Intermediate 61 6-(Difluoromethy)-N>-(7-methyi-1 H-indazol-5-yhipyridine-2. 3-diamine.

\NH2
F |/
N~ "NH
F
/
HN~N

The title compound was prepared in a manner analogous to Intermediate 48, using 2-chloro-6-
{difluoromethyl}-3-nitropyridine (Intermediate 48, product from Step E) and 7-methyil-1H-indazol-

ot

S-amine. MS (ESI} mass caled. for CiHisFaNs, 289.2 m/z found, [M+H] = 290.1.

Intermediate 62: 5-Bromo-3~{7-methvl-1H-1ndazol-5-vD-2-(trifluoromethy D-3H-1mudazol4. .5~

blpyridine,
x—N F
\
JO SR
B~ >N N F

I
HN-N

Step A 6-Bromo-N"~{7-methvl-1H-indazol-3-vpvridine-2.3-diamine. To a solution of 2,6-

dibromo-3-nutropyridine (564 mg, 2 mmol) and 7-methyl-1H~indazol-5-amine (280 mg, 1.9
mmoly in EtOH (10 ml) was added TEA (0.556 mL, 4 mmel). After 12 h the reaction was

concentrated i vacuo and the resulting solid was dissolved in DMF (7.6 mL). Sodium dithionite

122
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(993 mg, 5.7 mmol) was then added in one portion and the reaction mixture heated to 100 °C.
After 2 h, the reaction was diluted with water (2 mL} and allowed to stir at rt. After 90 min, the
solution was diluted with FtOAc (20 mL) and the organic layer washed with water {(3x20 mbL),
dried {(Na,SQy), filtered, and concentrated im vacuo to yield the title compound (450 mg) which
was used without further purification.

Step C: 5-Bromo-3-(7-methvl-1H-indazol-3-v)-2-{trifluoromethvD-3H-imidazol4.5-blpvridine.

In a microwave vial, was added crude 6-bromo-N*-{7-methyl-1H-indazol-5-ylpyridine-2,3-
diamine (636 mg) and TFA (1 mL). The vial was capped and the reaction mixture heated at 100
°( for 60 min under microwave uradiation. The reaction mixture was then concentrated in vacuo
and the resulting residue diluted with EtO Ac/saturated sodium bicarbonate. The layers were
separated and the organic layer was dried (Na;SO4), filtered, and concentrated in vacuo.
Purification (FCC, 810, 0-100% EtOAc in hexanes) afforded the title compound (135 mg). MS
(EST): mass caled. for CsHoBrF;Ns, 395.0; m/z found, 396.0 [M+H]" 'H NMR (400 MHz,
CDCL) §8.16 (d, J=8.5 Hz, 1H), 8.05 (s, 1H), 7.63 (s, 1H), 7.60 (d, J= 8.5 Hz, 1H), 7.08 (s,
1H), 2.55 (s, 3H).

Intermediate 63 5-{2-{HvdroxymethyD}-1H-pvrrolol 2.3-bloyridin-1-vD-7-methviindolin-2-one.

HN
O

Sten A 7-Methv-5-{3-3-{{tetrahvdro-2H-nvran-2-vhoxv inron-1-vin-1 -vDovridin-2-

yhamnohndolin-Z-one._ To a 20-mL microwave vial was added 2-chioro-3-(3-({tetrahvdro-2H-

pyran-2-yijoxyprop-1-yo-1-yhpyridine (Intermediate 25, 250 mg, 0.993 mmol), 5-amino-7-
methylindolin-2-one (Intermediate 10, 161 mg, 0.993 mmol}, BrettPhos Pd third-generation pre-
catalyst (90. mg, 0.099 mmol}), CsxC05 (0.971 g, 2.98 mmol), and 1,4-dioxane (5.1 mL). The
resufting suspension was degassed by bubbling through nitrogen gas while stirring for S min. The
vial was sealed under nitrogen atmosphere and heated to 110 °C in an oil bath for 17.5 hr. Then, the
reaction solution was partitioned between EtOAc (100 mL) and saturated agueous ammonium

chlonide (25 mL). The aqueous phase was extracted twice more with EtOAc (50 mL total). The
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combined organic phases were washed once with brine, dried (MgSQy}, filtered, and concentrated.
Purification (FCC, 810, 0% to 5% methanol in DCM} afforded the title compound (64 mg, 17%) as
a mixture with 7-methyl-3-(2-(((tetrahydro-2H-pyran-2-yloxy imethyl}-1 H-pyrrolo[2,3-blpyridin-1 -
yvhindolin-Z-one {37 mg, 8%). MS (ESI): mass caled for CpoH»N3O5 377 2; m/z found 3781
IMAHH]

Step B 7-Methyl-5-(2-{{{tetrahvdro-2ZH-pyran-2-vyDoxy)methyh-1H-pyrrolo[ 2. 3-blpyrnidin-1-

vhindolin-2-one.  To a sealed tube containing a suspension of 7-methyl-5-{(3-(3-((tetrahydro-2H-

pyran-2-vhoxyprop-1-yn-1-ylpyridin-2-yhaminojindolin-2-one (30 mg, 0.08 mmol} in anhydrous
tetrahydrofuran (0.8 mL} was added TBAF (I M in THF, 0.16 mbL, 0.16 mmol}. The reaction
mixture was flushed briefly with nitrogen gas, sealed, and stured at 100 °C (refluxing observed) for
1 hr. The reaction was duuted with EtOAc (15 ml), and the orgarnuc phase was washed three times
with water (10 mL), once with brine (2 mL), dried (MgSQy), filtered, and concentrated. Purification
(FCC, S10,, 0% to 10% methanol in DCM) afforded the title compound (24 mg, 80%) as a brown
glassy solid. MS (EST): mass caled. for CpHysN30: 377.2, my/z found 378.3 [M+H]™ T NMR
{400 MHz, CD,0D) 5 8.13 (dd, J=4.8, 1.6 Hz, 1H), §.03 (dd, 7= 7.8, 1.6 Hz, 1H), 7.21 - 7.08 (m,
3H), 6.67 (s, 1H), 4.72(d, J= 12.4 Hz, 1H), 4.55 (dd, J=6.5, 2.8 Hz, 1H), 446 (d, /= 124 Hz,
1H), 3.61 (s, 2FD), 3.59 - 3.48 {m, 1H), 3.39 (dt, /= 11.0, 3.8 Hz, 1H), 2.32 (5, 3H), 1.85 - 1.38 (m,
6H).

Step C: 5-(2-(Hvdroxvmethvli-1H-pyrrolof2.3-blpyrndin-1-v13-7-methvlindolin-2-one. Toa

suspension of 7-methyl-5-2-{{{tetrahy dro-2H-pyran-2-y hoxy)methyl-1 H-pyrrolof2,3-blpyridin-1-
yvhindolin-2-one {22 mg, 0.058 rmamol) in MeOH (0.58 ml., 0.058 mmol) was added concentrated
hvdrochloric acid (6.95 uL, 0.0641 mmol}. The reaction was sealed under ambient atmosphere and
stirred at 20 °C for 90 min. Upon completion, the reaction was partitioned between EtCAc (20 mL)
and sat. aq. NaHCO; (2 mbL). The aqueous phase was extracted twice more with EtQAc (10 mL
total}. The organics were combined, dried (MgS(y), filtered, and concentrated to afford the title
compound {16.7 mg, 98%;). MS (ESI}: mass caled. for Ci-HisN;G, 2931, nv/z found 2941
IMHH]T H NMR (400 MHz, CD50D) 5 8.10 (dd, J= 4.8, 1.5 Hz, 1H), 8.02 (dd, /= 7.8, 1.6 Hz,
1H), 7.19 - 7.09 (m, 3H), 6.65 (s, 1H), 4.59 (s, 2H), 3.63 (s, 2H), 2.33 (s, 3H).
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Intermediate 64: 1-(7-Methvl-2-({2-{(trimethvisilvDiethoxyvimethvi}-2H-indazol-5-y1}-6-

{irifluoromethvi)-1H-pyrrolol 2 3-binvnidine-3-carbaldehvde.

o]
H
B
o
F,¢~ "N~ "N
S

SEM
Step A 7-Methvi-5-(6-(inifluoromethvi-1H-pvrrolol 2. 3-biovridin-1-v1-2-({2-

{(trimethyisuvhethoxyvimethvl-2H-1ndazole. A nuxture of S-bromo-7-methyl-2-((2-

(trimethyisilyDethoxyymethyl)-2H-indazole (Intermediate 13, 458 mg, 1.34 mmol}, 6-
(trifluoromethyl)-1H-pyrrolof2,3-blpyridine (250 mg, 1.34 ramol), [Pd(ID{n-Cinnamy}Cl}; (433
mg, 0.0806 mmol), BippyPhos (84 mg, 0.16 munol} and sodium fert-butoxade (186 myg, 1.88 mmol)
in 1, 4-dioxane (9 mL) was heated in a microwave reactor at 150 °C for 30 minutes. The reaction
mixture was diluted with FLO and extracted with EtOAc (25 mL x 3). The organic layer was dried
{(NaySOy), filtered and concentrated i vacuo. Purification {(FCC, $i0;, EtOAc/hexanes, 0:100 to
50:50) atforded the title compound {223 mg, 37%}. MS (ESI): mass calcd. for CpHsFiN4JOSs,
446.2; m/z found, 4471 [M+HT

Step B: 1-(7-Methvl-2-((2-(trimethvisilyDethoxy imethvl-2H-indazol-5-vD-6-{inifluoromethy D-1H-

pyrrolol2.3-blpvridine-3-carbaldehvde Phosphorus oxychlonde (63.5 ul, 0.67 mmol) was added

drop wise to DMF (1 mL) at 0 °C and stirred for 10 minutes. 7-Methy1-3-(6-(trifluoromethyl)- 1 H-
pvrrolo] 2, 3-bipyridin-1-y1}-2-{(2-(trimethylstiyl}ethoxy ymethyi}-2H-indazole (215 mg, 0.48 mmol)
in DMF ( 1mL) was added slowly to the resulting solution and the mixture was stirred at 50°C for 3
h and then allowed to stir at ambient temperature overnight. The reaction mixture was addedto a
cooled, saturated solution of NaHCO; (10 mL) at 0 °C slowly. The biphasic mixture was then
extracted with EtOAc (5 mL x 3}, and the combined organic layers dried (Na;804} and concentrated
in vacuo. Purtfication (FCC, §10,, EtCAc:DCM, 0:100 to 56:50) afforded the title compound (124
mg, 54%). MS (ESI): mass caled. for CpaHpsFiN4G,81, 474.2; m/z found, 475.1 [MHH]T
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Intermediate 65; 2-Chloro-5-fluoro-3-3-methylbut-1-vn-1-vhpvridine.

Me

P Me
Feox 4
P
N™ °Cl

The title compound was prepared in a manner analogous to 2-chloro-3-(3-{{(tetrahydro-2H-pyran-2-
vhoxy)prop-1-yn-1-vhpyridine (Intermediate 25), using 3-bromo-2-chloro-5-fluoropyridine. MS
(FST): mass caled. for CioHoCIFN, 197.0; m/z found, 198.0 [M+H]". 1H NMR (400 MHz, CDCI3)
38 14(d, J=30Hz 1H),748-743(dd, J=81,3.0Hz 1H), 291 - 278 (hept, ] =6.9 Hz, 1H),

1.30(d, J=06.9Hz, 6H). 19F NMR (376 MHz, CDCI3) 6 -130.32(d, J =77 Hz).

Intermediate 66; 2-Chloro-6-{difluoromethvii-3-{prop-1-von-1-vipvridine,

Me
4

N™ CI

The title compound was prepared in a manner analogous to 2-chloro-3-{prop-t-yn-1-yi}-6-
(triffuoromethyljpyridine (Intermediate 263, using 3-bromo-2-chloro-6-{difluoromethyDpyridine
{Intermediate 29, product from Step B). "H NMR (500 MiHz, CDCI3) 6 7.85(d, ] =7.9 Hz, 1H]},
7514d, J=T79Hz 1H) 6.56 {1, J =551 Hz 1H), 2.16 (5, 3H).

Example 1. 3-(1H-Indazol-5-vi}-2-phenyi-5-(triflaoromethvi}-3H-1midazol4.5-blpyridine.

N
(I )
“~N

HN-N
A solution of 2-chloro-3-nitro-6-(trifluoromethyDpyridine (1.0 g, 4.4 mmol) and 1H~indazol-5-
amine {0.59 g, 4.4 mmol) in DMF (20 m1) was heated at 100 °C for 3 h. Benzaldehyde (0.52 ¢, 4.9
nunol) was added to the nuxture and the reaction was stirred for 30 min followed by addition of
sodium dithiontte (2.3 g, 13.2 mmol). After 12 h at 100 °C the reaction was cooled, diluted with

EtOAc (100 mL), and washed with HbO (50 mL x 3). The organic layer was dried (Na»,SO4) and
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concentrated in vacuo. Punification (FCC, 810, EtGAc/hexanes} afforded the title compound (0.28
g, 16%). MS (ESI): mass caled. for CooHnFsNs, 379.1; mvz found, 380.0 [M+H]". 'H NMR (500
MHz, DMSO-d6) § 13.44 (br. s, 1H), 8.44 (d, /=82 Hz, 1H), 8.18 (s, 1H), 7.95 — 7.91 (m, 11,
786 (d,J=83 Hz, 1H), 7.71 (d, J = 8.7 Hz, 1H), 7.61 —7.55 (m, 2FL), 7.47 — 7.32 (m, 4H).

(Vg

Example 2-Example 32 were made in a manner analogous to Example 1.

Example 2. 3-(1H-Indazol-5-v1)-2-phenvl-imidazol4.5-blpvridine.

HN-N
10 The title compound was prepared in a manner analogous to Example 1. MS (ESI): mass caled. for
CyoF;aNs, 311.1; m/z found, 312.2 [M+H]. 'H NMR (500 MHz, CDC12) 5 11.04 (br s, 1H), 8.41
(dd,J =438, 1.5 Hz, 1H), 8.20 (dd, /= 8.0, 1.5 Hz, 1H), 8.07(d,J = 1.0 Hz, 1H), 7.79 (dd, /= 1.9,
0.8 Hz, 1H), 7.65 —7.59 (m, 2H), 7.46 (d, J = 8.7 Hz, 1H), 7.40 — 7.32 (m, 2H), 7.32 - 7.27 {m,
3H).

[
(¥4

Example 3. 3-(1H-Indazol-5-y1}-S-methyl-2-phenvi-imidazo(4.5-blpvridine.

HN-N
The title compound was prepared in a manner analogous to Example 1. MS (ESI): mass caled. for
CaoHysNs, 325.1; m/z found, 326.2 [MH+H]". 'H NMR (500 MHz, DMSO-dg) 5 13.37 (br s, 1H),
20 8.16(s, 1H), 8.08(d,J=8.1 Hz, 1H), 7.86 (dd, /=19, 0.7 Hz, 1H), 7.67 (d, /= 8.7 Hz, 1H), 7.56 —
7.52 (m, 2H), 7.40 — 7.30 (m, 4H), 7.24 (d, J = 8.2 Hz, 1H), 2.48 (s, 3H).

[Iy
&
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Example 4: 2-(4-Fluorophenyi}-3-(1H-mdazol-5-y1}-S-methyl-imidazo{4.5-blpyridine.

HN-N
The title compound was prepared in a manner analogous to Example 1. MS (ESI): mass caled. for
CaoH14FNs, 343.1; wv/z found, 344.2 [M+H]" 'HNMR {500 MHz, DMSO-ds) 6 1338 (brs, 1H),
S 818(, 1H),807(d,J=81Hz 1H), 7.88{(dd, /=19, 0.8 Hz, 1H}, 7.68(d, /=87 Hz, 1H), 7.60 -
7.54 (m, 2H), 7.32 (dd, J=8.7, 1.9 Hz, 1H), 7.24 (d, J= 8.2 Hz, 1H), 7.22 ~ 7.15 (m, 2H), 2.48 (s,
3H).

Example 5. 2-(4-Fluorophenvl}-3-(1H-indol-3-v1}-S-methoxv-imdazol 4.5-blpvnidine.

10 HN
The title compound was prepared in a manner analogous to Example 1. MS (ESI): mass caled. for
CyHysFNLO, 358.1; mv/z found, 3592 EI\/HH}_F. 'H NMR (500 MHz, CDCl) 6 8.41 (brs, 1H), 8.01
(d, /=806Hz 1H), 7.66-7.63 (m, 1H), 759753 (m, 2H}, 746 (d, J=85Hz, 1H), 733 (, J=
2.9Hz 1H), 7.11 (dd, J=8.5, 2.1 Hz, 1H), 6.99 - 6.90 (m, 2H), 6.74 (d, /= 8.6 Hz, 1H), 6.63 —
15 659 (m, 1H), 3.83 (s, 3H).

Ixample 6. 3-12-{4-Fluorophenvh-S-methoxy-imidazold. 5-bipvridin-3-viindolin-Z-one,

HN
)

The title compound was prepared in a manner analogous to Example 1. MS (ESI): mass caled. for

20 CyHpsFNGOs, 374.1; mv/z found, 375.2 [M+H]™ 'HNMR (500 MHz, CDCL) 8 8.27 (s, 1H), 8.05 ~
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7.97 {m, 1H), 7.59 —7.52 (m, 2H), 7.23 (s, 1H), 7.22 ~ 7.17 {m, 1H), 7.07 — 6.99 (m, 2H), 6.95 (d, J
= 8.2 Hz, 1H), 6.76 (d, J = 8.6 Hz, 11), 3.87 (s, 3H), 3.60 (s, 2H).

Example 7. 3-Chloro-2-{4-fluocrophenvil-3-{1H-indazol-3-vlimidazo{4,3-blovridine.

HN-N
The title compound was prepared in a manner analogous to Example 1. MS (ESI): mass caled. for
C1oH 1 CIFN, 363.1; w/z found, 364.1 [M+H]™ 'HNMR {500 MiHz, DMSO-d;) 6 13.42 (s, 1H),
8.27(d,J =83 Hz, 1H),8.19(s, 11}, 7.94 (d,J= 2.0 Hz, 1H), 7.71 (d, J= 8.7 Hz, 1H), 7.63 - 7.56
{m, 2H), 7.44 (d, J = 83 Hz, 1H), 7.36 (dd, /= 8.7, 2.0 Hz, 1H), 7.26 - 7.17 (m, 2H).

Example 8 2-(2-Chloropheny!}-3-(1 H-indazol-3-v1}-3-methvl-imidazol4. 5-blpvridine.

of
N
[T
N N

/

HN-N

The title compound was prepared 1n a manner analogous to Example 1. MS (ESI): mass caled. for
CaoH4CliNGg, 3591, m/z found, 360.1 [T‘vﬁ-i-}ﬂf 'H NMR {500 MHz, CDCL) 6 12.25 (brs, 1H}, 8.12
(d, J=8.2 Hz, 1H), 7.82 (s, 1H), 7.54(dd, /= 1.9, 0.7 Hz, 1H), 7.49 — 7.45 (m, 1H), 7.33 ~ 7.20 (m,
4H), 7.15 (dd, J = 8.8, 1.9 Hz, 1H), 7.06 (d, J = 8.8 Hz, 1H), 2.71 (s, 3H).

Example 9: 3-(1H-Indazol-5-vi}-6-methvl-2-phenvi-imidazo{4,5-blpvridine.
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The title compound was prepared in a manner analogous to Example 1. MS (ESI): mass caled. for
CyoH;sNs, 325.1; m/z found, 326.2 [M+H]". 'H NMR (500 MHz, CDs0D) 5 8,19~ 8.17 {m, 1H),
8.13 (s, 1H), 8.04 — 8.00 (m, 1H), 7.87 (dd, J=2.0, 0.8 Hz, 1H), 7.68 (d, /= 8.8 Hz, 1H), 7.61 —
7.54 (m, 2H), 7.45 —7.31 (m, 4H), 2.53 (s, 3H).

Example 10: 5-Chloro-3-{1H-1ndazol-5-v¥-2-phenvl-imudazol4.5-blovridine.

HN-N
The title compound was prepared in a manner analogous to Example 1. MS (ESI): mass caled. for
C1oH2CING, 345.1; m/z found, 346.1 [MHH]™. TH NMR (400 MHz, DMSO-de) 5 13.43 (br s, 1H),
827 (d, /=83 Hz, 1H), 8.19 (s, 1H), 7.94 — 7.90 (m, 1H), 7.73 ~ 7.67 {m, 1H), 7.58 — 7.52 (m,
2H), 7.45 (d,J= 8.3 Hz, 1H), 7.43 — 7.31 (m, 4H).

Example 11: 5-Chloro-2-cyclopentyl-3-(1H-indazol-5-ylyimidazol4.5-bipyridine.

HN-N
The title compound was prepared in a manner analogous to Example 1. MS (ESI): mass caled. for

C1sHi6CINs, 337.1; mv/z found, 338, 1 [MHH]". 'H NMR (500 MHz, CDCL) § 10.90 (s, 1H), 8.09(d,

J=10Hz, 1H), 8.02(d,.J=83 Hz, 1H), 7.72 (dd, /= 1.9, 0.8 Hz, 1H), 7.53 — 7.50 (m, 1H), 7.28 —

7.24 (m, 2H), 3.15 - 3.06 (m, 1H), 2.10— 1.97 (m, 2H), 1.98 — 1.88 (m, 2H), 1.88 — 1 81 {m, 2H),
1.60— 1.52 (m, 2H).

130
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Example 12; ferf-Butyl 5-(5-methyl-2-phenyl-imidazol{4.5-blpyridin-3-viyindazole-1-

carboxyvliate,

The title compound was prepared in a manner analogous to Example 1. MS (ESI): mass caled. for
CosHzaNsGy, 4252, m/z found, 426.2 {?‘vﬂ-}-if. "H NMR {400 MHz CDCL3 6 8.29(d, /=89 Hx,
1H), 8.20 (s, 1H), 8.03 (d, J= 8.1 Hz, 1H), 7.76 (d, /= 1.9 Hz, 1H), 7.56 - 7.49 (m, 3H), 739 -
7.33 (m, 1H), 7.32 - 7.25 (m, 2H), 7.17 (d. J = 8.1 Hz, 1H), 2.59 (s, 3H), 1.74 (s, OH).

Example 13: 3-(1H-lndol-S-vi}-2-phenvl-3-(trifluoromethvl}inudazof4.5-blpvridine.

N
® \>—<>
F

F

l

HN
The title compound was prepared in a manner analogous to Example 1. MS (ESI): mass caled. for
CaiHaF3Ny, 378.1; m/z found, 379.1 [MHHT. 'H NMR (500 MHz, CDCls) 5 8.67 (s, 1H), 8.27 (d,
J=82Hz 1H), 7.72(d,.J=83 Hz, 1H), 7.67 — 7.62 {m, 2H), 7.58 (d, /= 2.0 Hz, 1H), 7.41 - 7.33
(m, 1H), 7.32—7.26 (m, 3H), 7.23 — 7.18 {m, 1H), 7.05 (dd, J=8.5, 2.1 Hz, 1H), 6.52 — 6.46 (1,
1H).

131
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Example 14. 6-[2-Phenvl-S-(trifluoromethyllinudazo{4,5-blpyridin-3-yi]-3H-1.3-benzothiazol-

Z-one.
N
PRaV
F N/ N
F
F

S
HN
,QO
The title compound was prepared in a manner analogous to Example 1. MS (ESI): mass caled. for

CooH FsNOS, 412.1; m/z found, 4131 IMHH]. 'H NMR (500 MHz, CDCL) § 9.58 (s, 1H), 8.28

5
(d,/=82Hz 1H), 7.74(d, /=82 Hz 1H}, 7.67 -7 58 (m, ZH}, 7.51 - 734 (m, 4H), 726 - 723
(m, 1H), 7.14 (d, /=84 Hz, 1H).
Example 15 6-{5-Fluoro-2-phenvi-imidazol4. 5-blpyridin-3-v13-3H-1.3-benzothiazol-2-one,
N
(<)
7NN
<
HN
10 0
The title compound was prepared in a manner analogous to Example 1. MS (ESI): mass caled. for
CyoH | FNLOS, 362.1; mvz found, 363.1 [MHH] "H NMR {500 MHz, DMSO-ds) 6 12,19 (s, 1H},
838(dd, J=85,72Hz 1H), 779(d, /=22 Hz, 1H}, 7.59 - 7.54 (m, 2H), 7.49 - 737 {m, 3H},
731(dd, J=84,22Hz 1H), 724 (d, /=84 Hz, 1H), 717 - 7.09 (m, 1H}.
15

Example 16: 6-[2-(4-Fluoropheny-5-{trifluoromethvlimidazol4, 5-blovridin-3-y11-3H-1.3-

benzothiazol-2-one.
N
F N/ N

S

HN/&

(6]
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The title compound was prepared in a manner analogous to Example 1. MS (ESI): mass caled. for
CyoHoF4N4OS, 430.1; mvz found, 431.1 [MHH]T. 'H NMR (500 Mz, DMSO-ds) § 12.24 (br s,
1H), 8.46 (d, .= 8.2 Hz, 1H), 7.95 (s, 1H), 7.88 (d, /=83 Hz, 1H), 7.82(d, J=2.1 Hz, 1H), 7.69 —
7.63 (m, 2H), 7.40 (dd, /= 8.5, 2.2 Hz, 1H), 7.34 — 7.26 (m, 2H).

Example 17: 0-(5-Methvl-2-vhenvi-imidazol4.5-blpvridin-3-v1i-3H-1.3-benzothiazol-Z-one,

S
HN/QO
The title compound was prepared in a manner analogous to Example 1. MS (ESI): mass caled. for
CaoHiN4OS, 358.1; m/z found, 359.1 [M+H]". 'H NMR (500 MHz, DMSO-ds) & 12.20 (br s, 1H),
808(d,/=81Hz 1H),7.76(d,J=21Hz, 1H), 7.59-7.53 {(m, 2H), 745 - 736 (m, 3H), 7.31 -
7.20 (m, 3H), 2.51 (s, 3H).

Example 18 6-{5-Methoxv-2-phenvi-imidazol4.5-blovridin-3-v1}-3H-1 3-benzothiazol-2-one,

S
HN/&O
The title compound was prepared in a manner analogous to Example 1. MS (ESI): mass caled. for
CooHsNLO18, 374.1; w/z found, 375.1 [M+H]". 'HNMR {400 MHz, DMSO-ds) 0 12.18 (s, 1H),
&.11(d,J=8.6 Hz, 1H), 7.75 (d,J = 2.0 Hz, 1H), 7.54 — 7.48 (m, 2H), 7.43 - 7.34 (m, 3H), 7.31
(dd, J= 8.4, 2.1 Hz, 1H), 7.23 (d, J = 8.5 Hz, 1H), 6.81 (d, ./ = 8.6 Hz, 1H), 3.77 (s, 3H).
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Example 19; 6-[2-tert-Butvl-5-(rifluoromethvDimidazol 4. 5-blovridin-3-vi1-3H-1 3-

benzothiazol-2-one,

N
DRSS
F Z~N

N

S
HN/&O
The title compound was prepared in a manner analogous to Example 1. MS (ESI): mass caled. for
CisH1sFaNGOS, 392.1; m/z found, 393.0 [M+H]". 'H NMR (500 MHz, CDCL) 8 9.92 (brs, 1H),
822(d,/J=82Hz 1H),7.70(d.J=82Hz 1H), 749(d, J=21Hz, 1H), 7.15({dd, /=84, 2.1 Hz,
1H), 7.00(d, /=84 Hz, 1H), 140 (s, 9H).

Example 20: 6-[2-(4-Fluorophenviiimidazol4.5-blpvridin-3-vil-3H-1.3-benzothiazol-2-one.

HN’Q

O
The title compound was prepared in a manner analogous to Example 1. MS (ESI): mass caled. for
C1oHFNLO8, 362.1; mvz found, 363.1 [M+H]™. 'H NMR (500 MHz, CDCly) § 10.92 (br s, 1H),
839 (dd,.J=438, 1.4 Hz, 1H), 8.18 (dd, /= 8.0, 1.4 Hz, 1H), 7.66 —7.58 (m, 2H), 7.46 (d, J= 2.0

Hz, 1H), 7.34(dd, J = 8.0, 48 Hz, 1H), 7.12 (dd, J = 8.4, 2.1 Hz, 1H), 7.08 —6.97 (m, 3H).

Example 21. 5-[2-(4-Fluorophenylimidazol4,5-blpyridin-3-vi}-1.3-dihvdrobenzimidazol-2-one.

NH

HN/&O

The title compound was prepared in a manner analogous to Example 1. MS (ESI): mass caled. for

C1oH,FN;0, 345.1; m/z found, 346.0 [M+H]™. 'H NMR (500 MHz, DMSO-d;) 6 1092 (brs, 1H),
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10.86 (brs, 1H), 8.30(dd, /=47, 1.5 Hz, 1H), 818 (dd, /= 8.0, 1.5 Hz, 1H)}, 7.66 — 7.60 (m, ZH),
7.37(dd, J=8.0,4.8 Hz, 1H), 7.28 - 7.21 (m, 2H), 7.06 (d,J=2.0 Hz, 1H), 7.04 (d, /=82 Hz,
1H), 6.91 (dd, .7=82, 2.0 Hz, 1H).

Example 22. 2-{4-Fluorophenv}-3-{1H-indazol-3-vIhimidazol4,3-blpvridine.

HN-N
The title compound was prepared in a manner analogous to Example 1. MS (ESI): mass caled. for
CioHpFNs, 329.1; wm/z found, 330.2 {I\y/{-i-Hr 'H NMR {400 MHz, CDCl1) 6 1091 (brs, 1H), 841
{dd,J=4.8 1.5Hz 1H),8.18(dd, /=81, 1.5 Hz, 1H), 809 (d,.J=1.1 Hz, 1H), 7.79(d, J= 1.7
Hz, 1H), 7.66 — 7.57 (m, 2H), 7.51 (d, /= 8.8 Hz, 1H), 7.34 (dd, /= 8.0, 4.8 Hz, 1H), 7.29 (dd, J =
8.7.1.9 Hz, 1H), 7.03 - 6.95 (m, 2H).

Example 23: 5-[2-{4-Fluorophenvihimidazol4, 5-bipyridin-3-ylhindolin-2-one.

\ /
25

HN
(6]

The title compound was prepared in a manner analogous to Example 1. MS (ESI): mass caled. for
CaoH s FNLO, 344.1; mv/z found, 345.2 [M+H]™ 'HNMR (500 MHz, CDCL) 6838(dd, /=48,15
Hz, 1H), 831 (s, 1H), 8.14(dd, /=80, 1.5 Hz, 1H), 7.70-7.58 (m, 2H), 7.36 - 7.28 (m, ZH)}, 7.20
—7.14 (m, 1H), 7.09 = 7.02 (m, 2H), 6.97 (d, J = 8.2 Hz, 1H), 3.63 (s, ZH).
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Example 24. 6-[2-(4-Fluorophenylyimidazol4,5-blpyridin-3-vi}-3H-1 3-benzoxazol-2-one.

HN/&O

The title compound was prepared in a manner analogous to Example 1. MS (ESI): mass caled. for
CyoHy FNGO,, 346.1; m/z found, 347.1 [MHHT". 'H NMR (500 MHz, DMSO-dq) 6 11.91 (s, 1H),
8.32(dd, /=47, 1.5 Hz, 1H), 8.20 (dd, J= 8.0, 1.5 Hz, 1H), 7.66 — 7.61 (m, 2H), 7.57(d, J=1.9
Hz, 1H), 739 (dd, J= 8.0, 4.7 Hz, 1H), 7.30 — 7.22 (m, 2H), 7.21 (s, 1H), 717 (dd, J=8.2, 1.9 Hz,
1H).

Example 25 6-{2-Phenviimidazol4. 5-blpyvridin-3-vI3-3H-1.3-benzothiazol-2-one.
N
I

S

HN’&

(]

The title compound was prepared in a manner analogous to Example 1. MS (ESI): mass caled. for
CioHpN,OS, 344 1; m/z found, 345.0 [MHH] TH NMR (500 MHz, CDChL) 5 10.48 (s, 1H), 8.40
{dd,J=48, 1.5Hz 1H}, 820(dd, /=80, 1.5Hz 1H), 763 (dd, /=84, 1 4 Hz, 2H), 747 (d, J =
20Hz, 1H), 745 -73%(m, 1H),739-732 {(m, 3H), 716 {(dd, /=84, 21 Hz, 1H}, 7.04 (d, J =
&4 Hz 1H)

Example 26: 3-(1H-Indol-5-vD-2-vhenvl-imidazol4.5-blpvridine.

The title compound was prepared in a manner analogous to Example 1. MS (ESI): mass caled. for

CooHuaNy, 310.1; m/z found, 311.0 [M+H]" "H NMR (500 MHz, CDCl5) 8§ 8.50(dd, /=50, 1.7
130



(Vg

10

15

WO 2016/176460 PCT/US2016/029801

Hz, 2H), 8.45-8.37 (m, 1H), 7.73-7.63 (m, 3H), 7.52 (d, J = 8.6 Hz, 1H), 7.49-7.40 {m, 2H), 7.40-
7.29 (m, 3H), 7.13 (dd, /= 8.5, 2.1 Hz, 1H), 6.62 (d, J= 2.1 Hz, 1H),

P

Example 27. 0-[2-{4-Fluorophenv])-3-methvi-imidazof4.5-blovridin-3-v11-3H-1.3-benzothiazol-

2-0ne,

S
HN/&O
The title compound was prepared in a manner analogous to Example 1. MS (ESI): mass caled. for
CaoHsFNLOS, 376.1; vz found, 377.0 [M+H] ™. 'H NMR (500 MHz, CDCly) § 10.02 (s, 1H), 8.06
(d,/=8.1Hz 1H), 7.58 (dd, /= 8.9, 5.3 Hz, 2H), 7.45(d, /=21 Hz, 1H), 7.21 (d, /= 8.2 Hz, 1H),
7.12(dd, J= 8.4, 2.1 Hz, 1H), 7.06-6.96 (m, 3H), 2.68 (s, 3H).

Ixample 28 6-12-{6-Fluoro-3-pyridyhimudazol4.5-blovridin-3-vil-3H-1.3-benzothiazol-2-one.

\
| )—F

N

S

HN’&

(6]
The title compound was prepared in a manner analogous to Example 1. MS (ESI): mass caled. for
C1H1FNsOS, 363.1; m/z found, 364.0 [M+H]™ 'H NMR (400 MHz, CDCl/CD:0D) § 8.46 (d, J
=25 Hz, 1H), 841 (dd, J=438, 1.5 Hz, 1H), 821 (dd, /= 8.1, 1.5 Hz, 1H), 8.15~ 807 (m, 1H),
7.63 (s, 1H), 7.60 — 7.57 (m, 1H}, 7.45 (dd, J = 8.0, 4.8 Hz, 1H), 7.33 — 7.25 (m, 2H), 7.10(dd, J =
87,27 Hz, 1H).
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Example 29. 6-[2-(2-Fluoro-4-pyridyli-S-methyl-imidazo{4.5-blpyridin-3-vi}-3H-1.3-

benzothiazol-2-one,

x—N —
| ) N
N/ N \/

F

S
HN/QO

The title compound was prepared in a manner analogous to Example 1. MS (ESI): mass caled. for
C1oHpFNsOS, 377.1; m/z found, 378.0 [M+H]" 'H NMR (400 MHz, CD,0D/CDCL) §8.21 (d, J
=53 Hz, 1H), 8.10(d, /=82 Hz, 1H), 7.55 (s, 2H), 7.39— 7.34 (m, 1H), 7.31 (d, J= 8.4 Hz, 2H),

27-7.22 {m, 2H), 2.64 (s, 3H).

~3

Example 30: 6-[5-Chloro-2-{4-fluorophenyhinudazol 4.5-bloyridin-3-vil-3H-1.3-benzothiazol-

S
HN/&O
The title compound was prepared in a manner analogous to Example 1. MS (ESI): mass caled. for
C1sHoCIFNL08S, 396.0; mv/z found, 396.9 [M+H]™. 'H NMR (500 MHz, CD20D) §8.09 (d, /= 8.1
Hz, 1H), 7.78 — 7.68 (m, 1H), 7.63 ~ 7.56 (m, 2}, 7.54 (s, 1H), 7.39(d, J = & 1 Hz, 11}, 7.28 -
7.17 (o, 2H), 7.16 - 7.05 {m, 2H).

Example 31 6-[2-{2-Fluoro-4-pvridvD-3-{trifluoromethvDimudazol4. 5-blovridin-3~v1-3H-1.3-

benzothiazol-2-one.

S
N
F N/ N \ /
r_‘
£ F
S
HN/QO
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The title compound was prepared in a manner analogous to Example 1. MS (ESI): mass caled. for
CyoHoF,N508, 431.0; m/z found, 432.0 [MEHT™. 'H NMR (400 MHz, CDCly) 6 10.09 (br s, 1H),
836 (d, J=8.1 Hz, 1H), 8.27(d,.J= 5.3 Hz, 1H), 7.79 (d,J = 8.3 Hz, 1H), 7.49 — 7.47 {m, 1H),
7.39—7.34 (m, 1H), 7.26 (dd, J=2.8, 1.1 Hz, 3H).

Example 32: 0-(5-Bromo-2-phenvl-imidazol4.5-blovridin-3-v1-3H-1.3-benzothiazol-2-one.

HN’&O

The title compound was prepared in a manner analogous to Example 1. MS (ESI): mass caled. for
C1oH BrN,OS, 422.0; m/z found, 422.9 [M+H]". 'H NMR (400 MHz, CD-0D) § 8.00(d, J=8.4
Hz, 1H), 7.59—7.53 (m, 2H), 7.49 (d, /= 8.4 Hz, 1H), 7.48 — 7.34 (m, 4H), 7.23 —7.17 (m, 2H).

Ixamuple 33 3-12-{4-Fluorophenvh-3-{rfluoromethvDimidazol4 . 5-blovridin-3-vilindolin-2-

HN o

Step A fert-Butyl 5-(2-(4-flyorophenyD-5-(nfluoromethyv-3H-1midazol4. 5-blpvridin-3~-v]-1H-

indole-1-carboxylate. A solution of 2-chloro-3-mitro-6-(trifluoromethy Hpyridine (1.0 g, 4.4 mamol)

and fert-butyl S-amimo~-1H-indole-1-carboxylate {0.59 g, 4.4 mmol} 1 DMF (20 mL} was heated at
100 °C for 3 h. 4-Fluorobenzaldehyde (0.60 g, 4.9 mmol} was added to the mixture and the reaction
was stirred for 30 muin followed by addition of sodium dithionite (2.3g, 13.2 mmol). After 12 h at
100 °C the reaction was cooled, diluted with EtOAc (100 mL), and washed with HyO (50 mL x 3},
The organic layer was dried {Na; S04}, and concentrated in vacuo. Purification (FCC, $10,,
EtOAc/hexanes) atforded the title compound {1.1 g, 50%). MK (ESI): mass caled. for
CaeHaoF i NyO5, 496.1; m/z found, 497.0 [M+HT".
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Step B S-[2-(4-Fluorophenvl}-3-(trifluoromethviyimidazo{4, 5-blpyridin-3-yijindolin-2-one. To a

solution of rer-butyl 5-(2-{4-flucrophenyl}-S-(trifluoromethy 1}-3H-1midazof4, 5-blpyridin-3-yH-1H-
indole-1-carboxylate (0.60 g, 1.2 mmol} in AcOH (30 mL} and H,O (6 mL) was added a solution of
pyridinium tribromide (0.35 g, 1.1 mmol} in acetic acid (S mL} and H,O (1 mL}. The reaction
mixture was heated at 80 °C. After 24 h, the reaction was concentrated in vacuo, diluted with 1N
NaOH (50 mL), and extracted with EtOAc (50 mL x 3). The organic layers were combined, dried
{(Na:80y), and concentrated in vacuo. Purification (FCC, S10,, EtOAc/hexanes) atforded the title
compound {0.09 g, 17%). MS (ESI): mass caled. for CyHypFiNLO, 412.1; m/z found 413.0 IVAHHT
'H NMR (500 MHz, CDCly) §8.51 (s, 1H), 8.24(d, J=8.2 Hz, 1H), 7.71 (d, /=83 Hz, 1H), 7.67
—7.62 (m, 2H), 7.24 (s, 1H), 7.21 — 7.14 (m, 1H), 7.11 — 7.04 (m, 2H), 6.96 (d, J= 8.2 Hz, 1H),
3.59 (s, 2H).

Example 34-Example 37 were made according to Example 33.

Example 34; 3-(2-Phenviimudazol4.5-blovridin-3-vhindolin-2-one.

HN
0

The title compound was prepared in a8 manner analogous to Example 33. MS (EST): mass caled. for
CaoH1sN40, 326.1; m/z found, 327.2 IMHHT. 'H NMR (500 MHz, CDClL) 6 8.89 (s, 1H), 8.39 -
836 (m, 1H), 818814 (m, 1H), 7.67 - 7.61 {m, 2H}, 743 - 7.29 (m, 5H), 7.19 - 7.15 {m, 1H},
6.93 (d, J= 82 Hz, 1H), 3.61 (s, 2H).

Example 35; 5-[2-(4-Fluoropheny)-5-methyl-imidazol4.5-blpyridin-3-vilindolhin-2-one.

N
LLrO
NZ N

HN
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The title compound was prepared in a manner analogous to Example 33. MS (ESI): mass caled. for
Oy H;sFN,0, 358.1; mvz found, 359.2 [MHH]™. H NMR (500 MHz, CDCh) § 8.51 (s, 1H), 8.01 (d,
J=82Hz H), 761 -7.55{(m, 2H), 717(d, /=82 Hz 1H), 716 -7.13 (m, 1H), 7.08 - 7.00 (m,
ZH}), 6.90(d, /=82 Hz, 1H), 3.58 (s, 2H), 2.63 (s, 3H).

Example 36: 5-[2-Phenvl-3-{trifluoromethvhimidazol4.5-blpyridin-3-vllindolin-2-one,

N
CIY<)
F <N

N

HN
(¢}

The title compound was prepared in a manner analogous to Example 33. MS (EST): mass caled. for
CoiHiF:N4O, 394.1; mv/z found, 395.1 [M+H]". 'H NMR (500 MHz, CDCly) § 825 (d, /=82 Hz,
1H), 8.02 (s, 1H), 7.71 (d, /= 8.3 Hz, 1H), 7.66 — 7.60 (m, 2H), 7.48 — 7.42 (m, 1H), 7.42—7.35
(m, 2H), 7.23 = 7.19 (m, 1H), 6.96 (d, J = 8.2 Hz, 1H), 3.60 (s, 2H).

Example 37 5-[5-Fluoro-2-{4-fluorophenviimidazol4. 5-blpyridin-3-vilindolin-2-one,

HN
0]

The title compound was prepared in a manner analogous to Example 33. MS (ESI): mass caled. for
CaoHpFaNO, 362, 1; m/z found, 363.1 [M+H]". 'H NMR (500 MHz, CDCl) 5 8.19 (dd, J= 8.5,
7.0Hz 1H), 808 (brs, 1H), 7.64 ~7.56 {m, 2H}, 717 - 712 {m, 1H), 7.09 - 7.02 {m, 2H), 6.98 —

6.91 (m, 2H), 3.62 (s, 2H).
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Example 38: 5-[2-Isopropyl-5-(triflucromethviimidazoi4, 5-blpvridin-3-vijindolin-2-one.

N
D=
“~N

HN 0

Sten A 5-((3-Nuro-6-(trifluoromethy Dovridin-2-vhaminoindolin-2-one. A solution of 2-chloro-3-

nitro-O-{trifluoromethyljpyrnidine (27 g, 120 mmol), S-aminoindohin-2-one (18 g, 120 mmol}, and
EtsN (24 g, 240 mmol) in THF (250 mL} was refluxed at 90 °C for 12 h. The reaction was diluted
with ether (200 mL} and stirred for 20 min where precipitate formed. The reaction was filtered and
the solid was oven dried at 45 °C to give the title compound as a brown solid (21 g, 86%). MS
(EST): mass caled. for CyHoFNOs, 338.1; mv/z found, 339.0 [M+H]

Step B 5-((3-Amuino-6-{inifluoromethybpyvridin-2-vhanuonohndohn-2-one. A solution of 5-{(3-

nitro-O-{trifluoromethylpynidin-2-ylJaminoyindolin-2-one (20 g, 39 mamol), 10% Pd/C (10 g), and
MeQOH (1L} was flushed with H at 20 atm of pressure. The nuxture was stirred at 50 °C for 16 b
The reaction was filtered and the resulting solution was concentrated in vacuo. The resulting solid
was slurried with EtOH and oven dried at 45 °C to give the title compound as an off-white solid (12
g, 66%). MS (ESI}: mass caled. for CH i FaNyO, 308.1; mvz found, 309.0 [M+H]

ot

Step C. 5-(2-Isopropyl-3-firiflugromethv-3H-imidazol4. 5-blovridin-3-vihindolin-2-one. To a

solution of 5-((3-amno-o-(triflucromethypynidin-2-yharmmo pndolin-2-one (0. 10 g, 0.32 mmol)
and Cu(OAc): (0.03 g, 0.16 mmol) in AcOH (16 mL) was added 1sobuiryaldebyde (0.03 g, 0.36
mmol). The reaction was let stir for 2 h, concentrated in vacuo, diluted with 1N NaOH, and
extracted with EtOAc (25 mL x 3}. The organic layers were combined, dried (Na:SOy), and
concentrated in vacuo. Punification (FCC, 810, EtOAc/hexanes} afforded the title compound {0.06
o, 48%). MS (ESI): mass caled. for CrsHisFsN4O, 360.1; m/z found, 361.1 [M+H]". H NMR (400
Mz, CDClL) 8§ 9.28 (s, 1H), 8.17 (d, J= 8.2 Hz, 1H), 7.66 (d, /= 8.3 Hz, 11}, 7.27 (d, /= 1.9 Hz,
1H), 7.20 (dd, J= 8.2, 2.1 Hz, 1H), 6.98 (d, /= 8.1 Hz, 1H), 3.58 (5, 2H), 3.16 (hept, J = 6.8 Hz,
1H), 1.38(d, /= 6.8 Hz, 6H).

142



(Vg

10

15

WO 2016/176460 PCT/US2016/029801

Example 39 6-[2-Cyclopentyi-S-(triftuoromethylimidazol4.5-blpyridin-3-vil-3H-1.3-

benzothiazol-2-one.
N
]
N
<
HN
O
The title compound was prepared in a manner analogous to Example 38 MS (ES1): mass caled. for
CiolsF5NLOS, 404.1; m/z found 405.0 [MHH]™. "H NMR (600 MHz, CDCL) § 10.17 (s, 1H), 8.19
(d, /=83 Hz 1H), 7.69(d, /=83 Hz, 1H), 7.51 - 743 (m, 1H), 718 - 713 {m, 1H)}, 7.06(d, /=

8.3 Hz, 1H), 3.19—3.11 (m, 1H), 2.09—2.02 (m, 2H), 2.01 — 1.94 (m, 2H), 1.92— 1.86 (m, 2H),
1.67 — 1.59 (m, 2H).

AN
F lN/

Ixamuple 40; 6-12-Cyelohexvl-S5-(tnfluoromethviiimidazel4. 5-blovridin-3-vi-3H-1 .3

benzothiazol-2-one.

N
Y(\I )
F ~Z : < >
N
F N

F

S

HN’&

(@)
The title compound was prepared in a8 manner analogous to Example 38. MS (EST): mass caled. for
CaoH7FaNJOS, 418.1; m/z found, 419.2 IM+H]™. 'H NMR (600 MHz, CDCL) § 9.89 (s, 1H), 8.20
{d,J=82Hz 1H), 770 (d, /= 8.3 Hz, 1H), 7.46 (d,.J = 2.0 Hz, 1H), 7.18 (dd, J= 8.3, 2.1 Hz, 1H),
7.11(d, /=83 Hz, 1H), 2.79 ~ 2.7} (m, 1F), 1.97 ~ 1.88 (m, 2H), 1.87 — 1.69 (m, 5, 1.38 ~ 1.18
{m, 3H}.
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Example 41 6-[2-Cvclopropvl-3-{trifluoromethviimidazol4. 5-blpyridin-3-v1]-3H-1 3-

benzothiazol-2-one,
N
A\

L . >=]
N N

S
HN/QO
The title compound was prepared in a manner analogous to Example 38 MS (ES1): mass caled. for
C1-Hy FsN4OS, 376.1; m/z found, 377.0 IMHH]T 'H NMR (400 MHz, CDCL) § 8.04 (d, /= 8.1
Hz, 1H), 7.63(d, /=83 Hz 1H), 7.56(d, /J=21Hz 1H),740(dd, /=84, 21 Hz, 1H), 7.32(d, 7
=85Hz 1H), 1.99-1.90{m, 1H}, 143 -136(m, 2H), 1.22 - 1.14 {(m, 2H).

Example 42 6-[2-Tetrahvdropvran-4-viI-S-{influoromethyvimidazol 4. 5-blpvridin-3-vi-35-1 .3-

benzothiazol-2-one,

HN/Q

O
The title compound was prepared in a manner analogous to Example 38 MS (ESI): mass caled. for
C1oHsFaNG0sS, 420.1; m/z found, 421.0 [M+H]™ 'HNMR {500 MHz, CDClL) 6 9.89 (s, 1H), 8.23
(d,J=82Hz 1H), 772(d,J =83 Hz, 1H), 748 (d,.= 2.1 Hz, 1H), 7.18 (dd,.J = 8.4, 2.1 Hz, 11,
7.09(d, J = 8.4 Hz, 1H), 407 — 4.02 (m, 2H), 3.44 — 3.36 (1, 2H), 3.09 - 3.00 (m, 1H), 2.23 - 2.11
(m, 2H), 1.82 ~ 1.75 (m, 2H),

Example 43; 2-Cyclopropvl-3-(1 H-indazol-3-vD-3-{irifluoromethy Dinmudazol4.5-blovridine,
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The title compound was prepared in a manner analogous to Example 38 MS (ESI): mass caled. for
C17H2FaNs, 343.1; m/z found, 344.0 [M+H]™. 'H NMR (600 MHz, DMSO-dg) § 13.46 (br s, 1H),
8.25 (s, 1H), 8.20(d, /= 8.0 Hz, 1H), 8.06 (dd,./= 1.9, 0.7 Hz, 1H), 7.80(d, /= 8.7 Hz, 1H), 7.75
(d, /=83 Hz 1H), 752(dd, /=87, 19Hz 1H), 193 -186{(m, 1H), 1.25-1.20(m, 2H), 1. 12—

1.03 (m, 2H).

Example 44 6-[2-Ethvl-3-(tnfluoromethyvDimidazo[4.5-blovridin-3-v11-3H-1.3-benzothiazol-2-

one.
N
Ly
F N/ N
T
S
HN/&O

The title compound was prepared in a manner analogous to Example 38 MS (ESI): mass caled. for
C1eHNF:NOS, 364.1; m/z found, 365.0 IMHH] 'H NMR (400 MHz, CDCL) § 10.07 (brs, 1H),
820(d,/=83Hz 1H),769(d,J=82Hz IH), 746{(d, J=20Hz, 1H), 7.19({dd, /=84, 2.1 Hz,
1H), 7.11 (d, J= 8.4 Hz, 1H), 2.85 (q,./=7.5 Hz, 2H), 1.40(t, /= 7.5 Hz, 3H).

Example 45: 6-[2-Isopropyl-5-(triflucromethylimidazo{4.5-blpvridin-3-v11-3H-1.3-

benzothiazol-2-one.

N
I\\>—<
F N/N
F
F
S

HN’Q

O
The title compound was prepared in a manner analogous to Example 38 MS (ESI): mass caled. for
C17H,:F5N,OS, 378.1; miz found, 379.0 [MHHT. 'H NMR (400 MHz, CDCL) 6 10.11 (br s, 1H),
8.21(d, /=83 Hz, 1H), 7.70 (d,J = 8.2 Hz, 1H), 7.48 (d,J=2.2 Hz, 1H), 7.17 (dd, /=84, 2.2 Hz,
1H), 7.07 (d, /= 8.4 Hz, 1H), 3.20 —3.04 (m, 1), 1.38 (d,J= 6.9 Hz, 6H).
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Example 46. 6-[2-Methvl-S-(triflusromethyiiimidazof4. S-blpyridin-3-vii-3H-1 3-benzothiazol-

2-one.
N

F | Z \>_
N N

T

S
HN/QO
The title compound was prepared in a manner analogous to Example 38 MS (ES1): mass caled. for
C1sHoFsN4OS, 350.0; m/z found 351.0 [MH+H]. 'H NMR (500 MHz, CDCly) § 10.08 (br s, 1H),
817(d,/J=82Hz 1H),7.69(d, /J=82Hz 1H}, 747(d, J=21Hz, 1H), 721 (dd,/=84,21 Hz,
1H), 7.14 (d, 7= 8.4 Hz, 1H), 2.59 (s, 3H).

Example 47 5-[2-Methvl-S-(influoromethviimidazol4. 5-blovridin-3-vilindolin-2-one,

N
F |/\>_

N~ N
FF

HN
0

The title compound was prepared in a manner analogous to Example 38. MS (ESI): mass caled. for
CisH PN, 332.1; w/z found, 333.0 [M+H]" 'H NMR {400 MHz, CDCL) 6 892 (brs, 1H), 8.12
(d,/=81Hz 1H), 7.65(d, /=82 Hz 1H)}, 727 (s, 1H}, 7.22(dd, /=82, 22 Hz, 1H), 701 (d, J =
8.2 Hz, 1H), 3.62 (s, 2H), 2.58 (s, 3H).

Example 48; 5-[2-Cyclohexyl-5-(influoromethvDimidazol4 5-blpvridin-3-yllindolin-2-one.

The title compound was prepared in a manner analogous to Example 38. MS (ESI): mass caled. for

51 HoFaNyO, 400.2; m/z found, 401.2 [M+H]". 'H NMR (400MHz, DMSO-ds) § 10.67 (s, 1H),
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8.29(d, /= 8.3 Hz, 1H), 7.76 (d,J = 8.3 Hz, 1H), 7.39 (s, 1H), 7.33 (dd. /= 2.1, 8.1 Hz, 1H), 7.03
(d,J=8.1Hz 1H), 3.62 (s, 2H), 2.72 (tt, J = 11.4, 3.4 Hz, 1H), 1.95 - 1.81 (m, ZH), 1.79 - 1.57 (m,
SH), 1.34 - 1.08 (m, 3H).

Example 49: 53-[2-Cvyclobutyl-5-(trifluoromethyv iimidazol4.3-blovridin-3-vllindolin-2-one.

HN 0

The title compound was prepared in a manner analogous to Example 38 MS (EST): mass caled. for
C1oHisF3NLO, 372.1; myz found, 373.1 [M+H]™. 'H NMR (500 MHz, DMSO-dq) § 10.66 (s, 1H),
831 (d,/=82Hz 1H), 7.77(d,.J=8.2 Hz, 1H), 7.33 (s, 1H), 727 (dd, /= 8.1, 2.2 Hz, 1H), 7.00
(d,J=81Hz 1H), 3.68 —3.55 (m, 3H), 2.49 — 2.43 (m, 2H), 2.19 — 2.08 (m, 2H), 2.02 — 1.80 (m,
2H).

Example 30 5-[2-Tetrahvdropvran-4-vi-S-(influoromethyimidazol 4. 5-blpvndin-3-vilindolin-

2-one.
Z N
IO
F \N N
F

HN 0

The title compound was prepared in a manner analogous to Example 38 MS (ESI): mass caled. for
CaoH1-F3N4Os, 402.1; m/z found, 403.1 [M-+HT™ "H NMR {400MHz, DMSO-ds) & 10.68 (s, 1H),
8.33(d,/=8.1 Hz, 1H), 7.78 (d,J = 83 Hz, 1H), 7.42 (br s, 1H), 7.36 (dd, /= 8.3, 1.8 Hz, 1H),
7.03(d,J=81Hz 1H),3.92-384 (m, 2H), 3.62 (s, 2H), 3.29(dt, /=113, 2.1 Hz, 2H), 3.03 (1, J
=38, 11.3 He, 1H), 1.96 - 1.82 (m, 2H), 1.80 - 1.71 (m, 2H).
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Example 51. 5-[2-Isobutyl-S-(trifluoromethyiiimidazo{4,5-blpyridin-3-vilindolin-2-one.

HN 0
The title compound was prepared in a manner analogous to Example 38 MS (ESI): mass caled. for
C1oH7FaNGO, 374.1; mv/z found, 375.1 [M+H]". 'H NMR (400MHz, CDCl;) 58,14 (d, /=83 Hz,

1H), 7.97 (brs., 1), 7.64(d, J = 8.3 Hz, 1H), 7.24 (br s, 1H), 7.21 (br. d., /= 8.6 Hz, 1H), 7.03 (d,
72(d, J= 7.4 Hz, 2H), 2.25 (quind, J = 13.6, 6.8 Hz, 11), 0.95(d, J

(¥4

/

J=8.1 Hz, 1H), 3.66 (s, ZH),

= 6.7 Hz, 6H).
Example 52. (racemic)- 5-{2-Tetrabydrofuran-3-y1-S-(trifluoromethyDinudazo{4, 5-blpyridin-3-

vilindolin-Z-one.

10
N
L3
N

HN 0
The title compound was prepared in a manner analogous to Example 38, MS (ESI): mass caled. for
CoHsFsN4O,, 388.1; m/z found, 389.1 [MH+H]". 'H NMR (S00MHz, DMSO-ds) 6 10.69 (br s.,

1H), 833 (d, /= 8.4 Hz, 1H), 7.79 (d, /= 8.1 Hz, 1H), 7.43 (s, 1H), 7.37(dd, /= 8.1, 2.3 Hz, 1H),
7.04(d,J=8.1Hz, 1H),3.99 - 3.85 (m, 3H), 3.75 (q, /= 7.2 Hz, 1H), 3.63 (s, 2H), 3.54 (quin, J =

15
7.5 Hz, 1H), 2.37 - 2.29 (m, 1H), 2.18 - 2.09 (m, 1H).
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Example 53. S-[S-(Trifluoromethyi}-2-(3.3 3-triflucropropyviyimidazo{4.5-blpyridin-3-

vilindolin-Z-one.

HN 0

The title compound was prepared in a8 manner analogous to Example 38. MS (EST): mass caled. for
CisHpFe NGO, 414.1; w/z found, 415.1 [M+H]" 'H NMR {500MHz, DMSO-d) 6 10.67 (br s, 1H]},
835(d, /=84 Hz 1H), 780(d, /=84 Hz, 1H), 743¢(d, J=17Hz, 1H}, 737 (dd, /=81, 2.0 He,
1H), 7.04 (d, J = 8.1 Hz, 1H), 3.62 (s, 2H), 3.04 - 2.99 (m, 2H), 2.94 - 2.82 (m, 2H).

Example 54; 5-[2-(CyclopentyimethvD-5-(triflucromethyDimidazol4.5-blpyridin-3-vilindohn-2-

one,

= N

F |

F \N N
F

HN 0

The title compound was prepared in a manner analogous to Example 38 MS (EST): mass caled. for
CoHoFaNyO, 400.2; m/z found, 401.2 [M+H]" 'H NMR (500MHz, CDCl;) § 8.18 - 8.12 (m, 2H),
7.65(d,J=8.1 Hz, 1H), 7.25 (s, 1H), 7.22 (br. 4., J=8.4 Hz, 1H), 7.03 (d, /= 8.1 Hz, 1H), 3.66 (5,
7H), 2.85 (d, J="7.5 Hz, 2H), 2.41 (spt. J = 7.7 Hz, 1H), 1.86 - 1.77 {m, 2F), 1.66 - 1.50 (m, 4H),
1.23 - 1.12 (m, 2H).
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Example 55; 5-[2-Cvclopropvl-3-{irifluoromethvDimidazol4.5-blpvridin-3-vllindolin-Z2-one.

HN 0

The title compound was prepared in a manner analogous to Example 38. MS (EST): mass caled. for
C1sHFaNO, 358.1; m/z found, 359.0 [M+H]". 'H NMR (500 MHz, CDCls) & 8.87 (s, 1H), 8.04
(d,J=83Hz 1H), 761 (d, /=82 Hz, 1H), 7.38 (s, 1H), 7.36 — 7.32 (m, 1H), 7.02(d, /=81 Hz,
1H), 3.62 (s, 2H), 1.97 — 1.88 (m, 1H), 1.43 — 1.36 (m, 2H), 1.20 — 1.11 (m, 2H).

Example 56 5-12-Benzvi-S-{irifluocromethvliimidazol 4. 5-blpvridin-3-vilindolin-2-one.

= N
F |
F \N N
F
HN

@)
The title compound was prepared in 3 manner analogous to Example 38. MS (ESI): mass caled. for
CanbLsF3N40, 408.1; m/z found, 409.1 [MH+H]™. 'H NMR (500Miz, CDCL) & 8.38 (br s, 1H), 8.20
(d, /=84 Hz 1H), 7.67 (d, /= 8.4 Hz, 1H), 7.26 - 7.16 (m, 3H), 7.10 - 7.01 (1, 3H), 6.97 (s, 11},
6.93(d, J = 8.4 Hz, 1H), 4.22 (s, 2H), 3.54 (s, 2H).

Example 57 5-[2-(Pyrazin-2-vimethy}-3-(trifluoromethvDimidazol4. 5-blpvrnidin-3-vilindolin-

2-one
N
"
AN =N
F |
F \N N
F
HN
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The title compound was prepared in a manner analogous to Example 38 MS (ESI): mass caled. for
CooHaFaNGO, 410.1; mv/z found, 411.1 [M+H]". 'H NMR (400MFHz, DMSO-ds) § 10.65 (br s., 1H),
852 (brs, 1H), 851 - 846 (m, 2H}, 830(d, J=83Hz, 1H), 7.79(d, /=83 Hz 1H), 732 (brs,
1H), 7.27(dd, /=82, 22 Hz, 1H}, 6.95(d, /=83 Hz, 1H}, 4 44 (5, 2H), 3.56 (5, 2H).

Example 58 2-Cyclopentyl-3-(1H-indol-3-vD-5-(trifluoromethy iimudazol 4. 5-blovridine,

HN
The title compound was prepared in a manner analogous to Example 38 MS (ESI): mass caled. for
CaoH17FsNy, 370.1; m/z found, 3711 [M+H]". 'H NMR (500MHz, CDCls) 8 8.69 (brs., 1H), 8.15
(d,J=84Hz 1H), 7.64 (d,J =84 Hz, 1H), 7.57 (s, 1H), 7.39(d, J = 8.7 Hz, 1H), 7.29 - 7.26 {m,
1H), 7.07 (dd, J = 8.4, 1.7 Hz, 1H), 6.60 - 6.54 (m, 1H), 3.20 (quin, J = &5 Hz, 1H), 2.10 - 2.00 (m,
2H), 2.00 - 1.91 (m, 2H), 1.91 - 1.81 {m, 2H), 1.62 - 1.51 (m, 2H).

Example 59; 2-teri-Butyl-3-{1 H-indol-5-yD-5-(trifluoromethyl imidazo{4.5-blpyridine.

The title compound was prepared in a manner analogous to Example 38. MS (EST): mass caled. for
CoH7F3Ny, 358.1; m/z found, 359.1 [VMHHT. "H NMR (500MHz, CDCl) 5 8.55 (brs., 1H), 8.16
(d,J=8.1Hz 1H), 761 (d,J=8.4 Hz, 1H), 7.60 (br. d, J= 1.7 Hz, 1H), 7.41 (d,J=8.4 Hz, 1H),
7.30 - 7.27 (m, 1H), 7.08 (dd, /= 8.5, 1.9 Hz, 1H), 6.58 (br. 4., J=2.3 Hz, 1H), 1.37 (s, 9H).
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Example 60 5-[2-Cyclopentyi-S-(triftuoromethyllimidazol4,5-blpyridin-3-vilindolin-2-one.

The title compound was prepared in a manner analogous to Example 38 MS (EST): mass caled. for
CroHrFaNyQ, 386.1; m/z found, 387.1 [M+H]". "H NMR (400MHz, DMSO-di} & 10.67 (s, 1H),
8.29(d,J=79Hz 1H), 7.77(d,.J= 8.3 Hz, 1H), 7.39 (brs., 1H), 7.34 (dd, /=82, 2.2 Hz, 1H),
7.03(d,J=83Hz 1H),3.62 (s, 2H), 3.17 (quin, J=80Hz 1H), 204 - 1.82 (m, 4H), 1.82-1.69
{(my, 2H), 1.64 - 1.49 {m, 2H)}.

Example 61 5-[2-ferr-Butvl-3-(triflucromethy imudazol4. S-blpvridin-3~-vilindolm-2-one.

HN 0

The title compound was prepared in a manner analogous to Example 38. MS (EST): mass caled. for
CioHFaNJO, 374, 1; m/z found, 375.1 [M+H]" 'H NMR (500MHz, DMSO-d5) 6 10.70 (s, 1H),
831 (d,.J=8.4Hz, 1H), 7.77 (d,J = 8.1 Hz, 1H), 7.40 (brs., 1H), 7.33 (dd, /= 8.2, 2.2 Hz, 1H),
7.00 (d, /= 8.1 Hz, 1H), 3.68 - 3.55 (m, 2H), 1.31 (s, 9H).

Example 62; 4-[2-(4-Fluoropheny-3-(1H-indazol-5-vliimudazol4. 5-blovridin-7-vlimornholine.

O
o,

HN-N
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Step A: 4-(2-Fluoro-3-nitropvridin-4-viimorpholine. A solution of 2 4-diftuore-3-nitropyridine (0.5

g, 3.1 mmeol} and morpholine (0.25 mg, 2.8 mmol) im DMF (15 mbL) was heated at 90 °C. After 2 h
the reaction was diluted with EtOAc¢ (50 mL) and washed with water (25 mL x 3). The organics
were dried (Na;SO4) and concentrated in vacuo. Puritication (FCC, 810, EtOAc/hexanes) afforded
the title compound (0.47 g, 66%). MS (ESI): mass caled. for CoHoFN2Os, 227.1 m/z found, 2281
IVHHHT

Step B 4-12-(4-Fluorophenvi)-3-(1 H-indazol-S-viinudazol4 S-blpyridin-7-yljmorpholine. A

solution of 4-(2-fluoro-3-nitropyridin-4-yhimorpholine {0.23 g, 1.0 mmol) and S-aminoindazole
(0.13 g, 1.0 mmol} in DMF (5 mL) was heated at 100 °C for 3 h. After cooling to rt, 4~
fluorobenzaldehyde (0.12 g, 1.0 mmol) was added and the reaction was let stir. After 30 minutes,
sodium dithionite (0.53 g, 3.0 mmol) was added and the reaction was again heated at 100 °C. After
12 h, the reaction was dituted with EtOAc (50 mL) and washed with HoO (3 x 25 wol). The organic
layer was dried (NaySOy) and concentrated in vacuo. Punification (FCC, S$10,, Hex EtOAc) afforded
the title compound (0.12 g, 29%). MS (ESI): mass caled. for CpaHoFNgO, 414.1; wo/z found, 4152
V] TH NMR (500 MHz, DMSO-do) 6 13.33 (5, 1H), 8.16 (s, 1H), 7.94 (d, J= 5.7 Hz, 1H),
7.84—7.83 (m, 1H), 7.65 (d, /= 8.7 Hz, 1H), 7.58 — 7.50 (m, 2H), 7.28 (dd, /= 8.7, 1.9 Hz, 1H),
7.22-7.15 (m, 2H), 6.65 (d,J = 5.8 Hz, 1H), 3.99 - 3.92 (m, 4H), 3.87 — 3.78 (m, 4H).

Example 63 5-12-{4-Fluorophenv-7-morpholino-imudazol4.5-blpvridin-3~-vllimdolin-2~-one.
EO]
N
N C
\
N

The title compound was prepared 1n a manner analogous to Example 62 with the appropriate
substitutions. MS (ESI): mass caled. for CoHaoFNsO,, 429.2; m/z found, 430.2 [M+H]™. 'H NMR
(500 MHz, CDCl) 6 8.67 (s, 1H), 8.07 (d, J= 6.6 Hz, 1H), 7.61 —7.51 (m, 2H), 7.24 (s, 1H), 7.13
(dd, 7=18.2, 2.2 Hz, 1H), 7.05 - 7.00 (m, 2H), 6.96 (d, /= 8.2 Hz, 1H), 6.57 (d, J= 6.6 Hz, 1H),
422 —4.14 (m, 4H), 3.99 — 3.93 (m, 4H), 3.56 (s, ZH).
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Example 64; 6-[2-Phenvi-3-(1-pipendviimudazol4.5-blpvridin-3-yi}-3H-1.3-benzothiazol-2-

S

(e
Sten A 6-(5-Fluoro-2-phenyl-3H-imiudazol4.5-blpyridin-3-vDbenzoldthiazol-2(3H)-one. A

solution of 2,6-diftuore-3-nitropyridine {0.20 g, 1.3 mmol) and 6-aminobenzo{djthiazol-2(3H}-one
(0.20 g, 1.2 mmol} in DMF (6 mL ) was heated at 100 °C for 1 h. Benzaldehyde (0.15 g, 1.4 mmol}
was added to the mixture and the reaction was let stir for 30 min followed by addition of sodium
dithionite (0.65g, 3.8 mmol). After 12 h at 100 °C the reaction was cooled, diluted with EtOAc (50
ml.}, and washed with H2O (25 mL x 3). The organic laver was dried (NaySO4) and concentrated i
vacuo. Putification (FCC, $10,, EtOAc/hexanes) afforded the title compound (0.10 g, 22%). MS
(EST): mass caled. for CoH FNOS, 362.1; m/z found, 363.1 [M+H]". 'HNMR {400 MHz=,
DMSO-ddg) § 12,19 (br s, 1H), 8.39 (dd, J= 8.5, 7.2 Hz, 1), 7.79(d, J= 2.1 Hz, 1H), 7.60 ~ 7.53
(m, 2H), 7.48 - 7.37 (m, 3H), 7.31 (dd, J= 8.4, 2.1 Hz, 1H), 7.24(d, J= 8.4 Hz, 1H), 7.14 (dd, J =
&5, 08Hz 1H).

Sten B: 6-[2-Phenvl-5-(L-piperidvliimidazol4.5-blovnidin-3-v11-3H-1.3-benzothiazol-Z-one. A

solation of 6~(S-fluoro-2-phenyl-3H-1midazo{4,5-blpyndin-3-yi}benzo[djthiazol-2(3H}-one (0.10 g,
0.28 mmol), piperidine (0.04 g, 0.41 mmol}, and DIEA {0.7 mL, 0.41 mamol} in DMSO (3 mL) was
heated 1n a sealed tube at 120 °C for 24 h. The reaction was diluted with EtOA¢ (15 mL) and
washed with H>0O (3 x 15 mL). The organic layer was dried (Na,SO,4) and concentrated in vacuo.
Purification (FCC, 810, DCM:NH:(MeOH) atforded the title compound {0.04 g, 30%). MS (ESI):
mass caled. for o NsOS, 427.2; m/z found, 428.2 [M+H]". 'H NMR (500 MHz, CDCls) §
10.51 (brs, 1H), 7.92 (d, /= 8.9 Hz, 1H), 7.56 — 7.49 (m, 2H), 7.43 (d, J = 2.1 Hz, 1H), 7.36 ~ 7.27
(m, 3H), 7.18 (dd, /= 8.5, 2.1 Hz, 1H), 7.07 (d, /= 8.5 Hz, 1H), 6.72 (d, /= 8.9 Hz, 1H), 3.55 -
3.42 (m, 4H), 3.22 ~3.17 (m, 1H), 1.76 — 1.68 (m, 1H), 1.65 ~ 1.56 (m, 4F).
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Example 65. 6-(5-Morpholino-2-phenvi-imidazol4.5-blpynidin-3-yi}-3H-1 3-benzothiazol-2-

one.
RS,
N NZ N
S

S
HN/§O
The title compound was prepared in a manner analogous to Example 64. MS (ES1): mass caled. for
CoaH1oNs08, 429.1: m/z found, 430.1 [M+H]". '"HNMR (500 MHz, DMSO-d;) § 7.96 (d, /= 8.9
Hz, 1H), 7.63 (d,J=2.1 Hz, ZH), 7.52 — 7.44 (m, 2H), 7.40 — 7.31 (m, 3H), 7.28 — 7.17 {m, 2H),
6.87(d, /=89 Hz 1H),3606(t,/=49Hz 4H), 337 (dd, /=53, 43 Hz 4H).

Example 66 6-[3-(Dimethviamino)-2-phenvi-imidazol 4. 5-blpyrdin-3-vil-38-1.3-benzothiazol-

2-one,
N
DRaY
s
SNTONT N
I
S
HN/&O

The title compound was prepared in a manner analogous to Example 64. MS (EST): mass caled. for
Co1 NS08, 387.1: miz found, 388.1 IMAHT]™. 'H NMR (500 MHz, CDCL) § 10,56 (br s, 1H),
7.93 (d, J =89 Hz, 1H), 7.57~ 7.51 (m, 2H), 7.46 (d, J = 2.0 Hz, 1H), 7.35 — 7.27 (m, 3H), 7.17
{dd,J=8.5,2.1 Hz, 1H), 7.05 (d, /= &5 Hz, 1H), 6.58 (d, J= 8.9 Hz, 1H), 3.07 (s, 6H),

Example 67: 6-(5-{Difluoromethyv]}-2-phenyl-3H-imidazol4.5-blpvridin-3-vlibenzold ithiazol-

2{3H}-one,

N
(<)
F Z~N
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Step A 6-(2-Phenvl-3H-imidazol4.5-blpvridin-3-vhibenzol dlthiazol-2(3H)-one. The title

compound was prepared in a manner analogous to Example 1, using 6-aminobenzo{djthiazol-
2(3H}-one and 2-chloro-3- nitropyridine. MS (ESI): mass caled. for CioHpN4OS, 3441, m/z found,
3451 [MHHT "H NMR (500 MHz, CDCL) § 10.48 (s, 1H), 8.40 (dd, J=4.8, 1.5 Hz, 1H), 8.20
(dd, J=8.0,15Hz 1H),763(dd, =84, 1.4Hz 2H), 747(d, J=20Hz 1H), 745-739(m,
1H), 7.39 — 7.32 (m, 3H), 7.16 (dd, T=8.4, 2.1 Hz, 1H), 7.04 (d, ] = 8.4 Hz, 1H).

Step B 6-(5-(Diflucromethv)-2-phenvi-3H-imidazof4. 5-blpyridin-3-yibenzo[dithiazol-2(3H}-one.

To a mixture of 6-(2-phenyl-3H-1midazo[4,5-bipyridin-3-vl)benzo[djthiazol-2(3H}-one (100 mg,
0.29 mmol) and zinc difluoromethanesulfinate (190 mg, 0.58 mmol) in DCE (2 mL) and H,O (0.8
mL) was added ferr-butyl hydroperoxide solution (161 ul, 1.16 mmol, 70%) dropwise and the
resulting mixture was heated at 100 °C for 2 davs. An additional aliquot of zinc
difluoromethanesulfinate (190 mg, 0.58 mmol} and DMSO (0.4 mL) were added and the mixture
was heated at 100 °C for another 2 days. The muxture was diluted with water and extracted with
EtOAc, dried (Na,SQy), filtered, concentrated under reduced pressure. Purification {810, EtOAc/
hexane gradient O to 100%) afforded the title compound which was further purified (prep HPLC,
Agilent 1100 Series XBridge Prep "*C OBD 5§ um, basic conditions (20 mM Ammonium Hydroxide
m water/MeCN)) to give a yellowish solid. This solid was further purified (SFC, Stationary phase:
Chiralpak 1A Sum 250 x 21 mm, Mobile phase: 25% EtOH, 75% (CO,) monitoring elution at 290
nm to give the title compound (4.5 mg, 3.9 %). MS (ESI): mass caled. for C0H FuN4OS, 394 1,
m/z found, 395.0 [M+H]". 'H NMR (600MHz, CDCL) 6 9.75 (5, 1H), 8.28 (d, /=83 Hz, 1H), 7.69
(d,J=82Hz, 1H), 7.62 (d,J =75 Hz, 2H), 7.53 — 7.41 (m, 2H), 7.38 (1, J= 7.6 Hz, 2F), 7.22(d, J
=77 Hz, 1H), 7.16 (s, 1H), 6.70 (t,.J = 55.5 Hz, 1H).

Example 68 6-[2-[4-(DnfluoromethvDiphenyilimidazol4.5-blovridin-3-vil-3H-1 3-benzothuazol-

2-one.
| SN N\ F
N N C F
<
HN
O
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The title compound was prepared in manner analogous to Example 67, as a by-product. MS (ESI):
mass caled. for CopHi2F,NGOS, 394.1; myvz found, 395.0 [MHH]T. 'H NMR (500 Miz, CDCls) 6
8.43 (dd, /=48, 1.5 Hz, 1H), 8.21 (dd, J=8.0, 1.5 Hz, 1H), 7.73 (d, J=7.5 Hz, 2H), 7.55-7.47 (m,
3H), 7.37(dd, J=8.1, 4.8 Hz, 2H), 7.22-7.16 (m, 1H), 7.15-7.09 (m, 1H), 6.66 (1, J= 56.3 Hz, 1H).

Example 69: o-[7-(Difluoromethyl}-2-phenvi-imidazo{4.5-bloyridin-3-vil-3H-1 3-benzothiazol-

2-0ne,

FF

N
(<)
“~N

N

S

HN/'&O

The title compound was prepared in manner analogous to Example 67, as a by-product. MS (ESI):
mass caled. for CooH1:F;N4OS, 3941 m/z found, 395.0 [M+H}':'l 'HNMR (600 MHz, DMSO-d;) 6
12.22 (s, 1H), 848 (d, /= 4.9 Hz, 1H), 7.84 (d,J = 2.2 Hz, 1H), 7.76-7.52 (m, 4H), 7.51-7.46 (m,
1H), 7.46-7.39 (m, 2H), 7.35 (dd, J= 8.2, 2.3 Hz, 1H), 7.25 (d, J = 8.4 Hz, 1),

Example 70: 6-(7-Isopropvl-2-phenvi-imidazol 4. 5-blpvridin-3-v13-3H-1.3-benzothiazol-2-one.

N
~ \
Z~N

N

S

HN/&

(¢}
The title compound was prepared in manner analogous to Example 67. MS (ESI). mass caled. for
C52H;:N,08, 386.1; m/z found, 387.0 [M+H]". H NMR (500 MHz, CDCh) § 9.93 (s, 1H), 8.32(d,
J=5.1Hz, 1H), 7.61 {dd, /= 8.4, 1.4 Hz, 2H), 7.45 (d, J = 2.0 Hz, 1H), 7.42-7.37 (m, 1), 7.37-
731 (m, 2H), 7.21 (d, /= 5.1 Hz, 1H), 7.14 (dd, /= 8.4, 2.1 Hz, 1H), 7.00 (d, J= 8.4 Hz, 1H), 388
(t,/=69Hz 1H), 1.49(d, /= 7.0 Hz, 6H).
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Example 71. 6-(2-(4-Fluorophenyl}-S-(hvdroxymethyl}-3H-1midazol{4.5-blpvridin-3-

yiibenzo{dthiazol-2{3H}-one.

s
HN/QO

Step A 6-Chloro-S-nitropicolinic actd, 2-Chloro-6-methyl-3-nitropyridine (11.0 g, 63.7 mmol} was

dissolved m conc. HoS8O4 (30 mL) and the resulting solution was stirred for 10 min. to form a
viscous yellowish solution. Sodium dichromate dihydrate (25.7 g, 86.4 mmol) was added to the
resulting solution m batches slowly (caution: it was highly exothermic process). After 2 h sturring at
it, the reaction muxture was heated at 50 °C for 16 h. Ice (300 g) was added the the reaction mixture
and stirred for 2 h, then the nuxture was cooled 1n freezer. The precipitate was filtered, washed with
ice cold water and dried under ligh vacuum to give a greemsh solid as the title compound (10.1 g,
54.8%, 70% pure). MS (ESI): mass caled. for CeHCINGOy, 202.0; nv/z found, 202.9 [M+H]".

Sien B S-Nitro-6-{2-oxo-2.3-dihvdrobenzol dithiazol-6-viimicolnic agid. A solution of 6~-chloro-5-

nitropicolinic acid (1.0 g, 2.5 mmol, 50% pure), 6-amino-2(3H}-benzothiazolone (092 g, 5.6
mmeol), and DIEA (1.3 wl, 7.4 mmol) 1o EtOH (10 ml) was refluxed at 80 °C for 16 h. To the
reaction mixture was added another portion of 6-amino-2{3H}-benzothiazolone (102 mg, 0.61
mmol) and heated at 80 °C for 16 h. The resulting mixture was cooled in freezer. The precipitate
was filtered, washed with cold EtOH and dried under high vacuum to give a dark brown solid (1.5
g, 91%, 50% pure). MS (ESI): mass caled. for CisHNgOsS, 332.0; m/z found, 332.9 [M+H]"

Step C: 5-Amino-6-(2~ox0-2.3-dihvdrobenzoldithiazol-6-vhmcolime acid. A mucture of S-nitro-6-

{(2-ox0-2,3-dihvdrobenzofdjthiazol-0-yhipicolinuc acid (400 mg, 1.20 mmol) and tin (1) chlonde
EtOH (18 b} was heated at 835 °C for 1.5 h. The reaction muxture was cooled, filtered through
Celite®, and concentrated under reduced pressure to give brown oil which was used directly in the
next step without further purification.

Step B 2-(4-Fluorophenyl)-3-(2-ox0-2 3-dihvdrobenzof dithiazol-6-vi)-3H-1imidazo{4.5-blpvridine-

S-carboxvhic acid. To a mixture of S-amino-6-(2-0x0-2,3-dihvdrobenzo{djthiazol-6-vl)picolinic acid

(360 mg, 1.19 mmol) and Cu(OAc),; (132 mg, 0.714 mmol) in AcOH (20 mL) was added 4-

fluorobenzaldehyde (226 mg, 1.79 mmol). The reaction was let stir at 5¢ °C for 30 minutes then

158



(Vg

10

15

20

WO 2016/176460 PCT/US2016/029801

stirred at ambient temperature with open air for 16 h. The precipitate was washed with cold EtGAc
and dried under high vacuum to give brown solid (381 mg, 63%, 80% pure). MS {(ESI): mass calcd.
for CypH i FNGOS, 406.1; mv/z found, 407.0 {I\/I+H}+.

Step E: Methyl 2-(4-fluoropheny}-3-{2-ox0-2.3-dihvdrobenzoldithiazol-6-vh-3H-imidazo{4 5-

blpvridine-3-carboxylate. To a solution of Z-{(4-fluorophenyl}-3-(2-ox0-2,3-dihydrobenzo{dithiazol-

o-yh-3H-1imidazo{4,S-blpyridine-S-carboxylic acid (500 mg, 1.23 mmeol) in MeOH (3.0 mL) was
added p-TsOH (58 mg, 0.31 mmol). The reaction was heated at 80 °C for 16 h. The reaction
mixture was cooled, and concentrated under reduced pressure. Purification (FCC, 810, 0 to S0%
EtCAcDCM) afforded the title compound (120 mg, 23.0%). MS (ESI): mass caled. for

Cy HysFNLO:S, 420.1; mvz found, 420.9 [M+H] ™

Step F. 6-(2-(4-Fluoropheny}-S-(hydroxyvmethyi}-3H-imidazol4, 53-blpvridin-3-vhbenzol dlthiazol-

o Sttt Bt oY

3H-umudazol[4,S-blpyridine-5~carboxvlate (86 mg, 0.20 umol) in THF (2.0 mL) was added 1.0 M
LAH n THF {0.51 ok, 0.51 romol) slowly. The resulting mixture was stirred for 2 h. To the
reaction mixture was added sat. Rochelle salt (5.0 mL) and stured for 2 b. The muxture was diluted
with water then extracted with EtOAc (x 3}, dried (Na;SOy), filtered, concentrated under reduced
pressure. Purification (FCC, 510;, 0-100% EtOAc/ DOM) afforded the title compound (8.3 mg,
10%). MS (ESI): mass caled. for CoHmFN4O:8, 392.1; no/z found, 393.0 [M+H]. 'H NMR
(500MFHz, CDCl) § 8.14(d, J = 8.2 Hz, 1H), 7.66 — 7.55 (m, 2H), 7.44 (d,.J = 2.0 Hz, 1), 7.30 (4,
J=82Hz, 1H), 7.16 (dd, J= 8.4, 2.1 Hz, 1H), 7.11 ~ 7.00 {m, 3H), 4.86 (s, 2H).

Example 72; 6-(2-{4-Fluoropheny)-7-hvdroxy-3-methvi-3H-imidazol4.5-blpyridin-3-

yvlbenzoldlthiazol-2(3H)-one.
OH

>N
Jouses
NN

S
HN/&O

4-Fluorophenyl

pyridin-3-vlibenzol dithiazol-2(3H}-one.

The title compound was prepared in a manner analogous to Example 1.
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Step B 6-(2-(4-Fluorophenvi}-7-hydroxy-S-methvl-3H-mudazo{4.5-blpyridin-3-viibenzo{dithiazol-
2{3H)-one. To a solution of 6-(2Z-{4-fluorophenyl}-S-methyl-3H-inudazol4, 5-bipyridin-3-
vhbenzoldjthiazol-2(3H}-one {368 mg, 0.979 mmol} in AcOH {10 mL) was added mCPBA (676

mg, 3.92 mmol) and the resulting solution heated in a microwave reactor at 130 °C for 10 nunutes.
The reaction nuxture was concentrated under reduced pressure. Purification (FCC, 810y, 0 to 5%
2ZM NH;3(MeOH) : DCM) afforded oxidized compound (48.1 mg, 12.5%). To the oxidized
compound (37 mg, 0.094 mmol) was added TFAA (0.5 mL, 3.6 mmol}. The reaction nuxture was
heated at 50 °C for 2 h. The volatiles were removed under reduced pressure and the residue was
diluted with water (adjusted pH = 9 by addition of 1N NaOH) and extracted with DCM/IPA (3/1}.
The DCM/PA layer was concentrated under reduced pressure and EtOAc (2 mL) was added to the
residue. The solution was cooled i freezer, filiered, and the precipitate was washed with cold
EtOAc. The resulting sohid was dried under hugh vacuum to attord the title compound as an off-
white sohid (4.7 mg, 13 %). MS (ESI): mass caled. for CooHpisFNGLS, 392.1; av/z found, 393.0
V], 'H NMR (600MHz, DMSO-ds} § 7.69 (t, J= 1.4 Hz, 1H), 7.61 — 7.51 (m, 2H), 7.24 (1. J =
8.9 Hz, 2H), 7.20 (d.J = 1.3 Hz, 2H), 6.59 (5, 1H), 2.36 (s, 3H).

Example 73: 5-(2-(3-Hvdroxvpropv-3-(trifluoromethy D-3H-imidazol 4. 5-blovridin-3-

vihiindolin-2-one.

OH

F;¢” N7 N

HN
O

Step A: Methvl 3-(3-(2-oxoindolin-S-v-5-(trifluoromethy3-3H-1midazol4.5-blpynidin-2-

vhpropanoate. A mixture of 5-((3-anuno-6-(iriftuoromethyl)pyridin-2-ylJammohndolin-2-one
{(Intermediate 46, 154 mg, 0.5 mmol), methyl 4-oxobutancate (69.6 mg, 0.6 mmol}, and copper (11}
acetate (454 mg, 0.25 mmol) in AcOH (4 mL) was stured at 40 °C for 4 h. The reaction muxture
was diluted with EtOAc (30 mL) and washed with saturated NaHCO; solution (3x30 mL). The

organic layer was dried (Na;SQs) and concentrated under reduced pressure. Purification (FCC,
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510y, EtOAc/Hexane) afforded the title compound as a brown wax {76 mg, 38%). MS (ESI): mass
caled. for CU;H} ;f‘ 3N403, 4041 m/z fmmd, 405.1 U\A‘*Hr

Sten B: 5-(2-(3-Hydroxypropy-5-(irifluoromethv-3H-1midazol 4, 5-blpyridin-3-vDindolin-2-one.

To methyl 3-(3-(2-oxoindohin-5-y1}-5-(trifluoromethyl}-3H-1midazo[4, 5-blpyndin-2-yl)propancate
(52 mg, 0.13 mmol} in THF (2 mL} at 0 °C was added dropwise an LAH solution (0.19mL, | Min
THF). The muxture was stirred at O °C for 20 min and quenched by addition of MeOH (0.5 mL).
The reaction mixture was diluted with EtOAc (20 mL) and washed with water (2x20 mL), dried
{Na»xS0y), filtered and concentrated under reduced pressure. Purification (FCC, S0y, DCM/MeGH)
afforded the title compound as a pale yellow solid (21 mg, 43%). MS (EST): mass caled. for
CigHsF3NyOs, 376.1 m/z found, 377.1 [MH+HT 'HNMR {400 MHz, CDCl) 6 9.01 (5, 1H), 8.12
(d, /J=81Hz TH),765(d, /=83 Hz, 1H), 727717 {m, 2ZH}, 6.98 (d, /=81 Hz, 1H}, 3.77 (t, J
= 5.7 Hz, 2H), 3.58 (s, 2H), 2.98 (t,.J = 7.0 Hz, 2H), 2.16 — 2.05 (m, 2H).

Example 74; 5-(2-Cvyclobutvl-3-methvli-imidazol 4.5-blpvndin-3-vi indolin-2-one.

HN
O

The title compound was prepared in a manner analogous to Example 38 MS (ES1): mass caled. for
CroHsN0, 318.1; m/z found, 319.1 [MHHT™. 'H NMR (500 MHz, CDCL) § 8.37 (s, 1H), 7.95 (d, J
=81 Hz 1H), 721(d,/J=19Hz 1H), 720-713 (m, 1H), 7.10(d, /=81 Hz 1H), 695(d, /=
8.2 Hz, 1H), 3.61 (s, ZH), 3.57 (td, J=9.1, 1.0 Hz, 1H), 2.68 — 2.52 {m, 5H), 2.32 — 2.14 {m, ZH),
2.09 — 1.88 (m, 2H).

Ixample 75. 5-{2-Fthvl-S-methvi-imidazol4. 5-blovridin-3-vhindolin-2-one,

N
Y
NZ N

HN
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The title compound was prepared in a manner analogous to Example 38 MS (ESI): mass caled. for
C17H16N40, 292.1; m/z found, 293.1 [MH+H], 1TH NMR (500 MHz, CDCly) § 8.46 (s, 1H), 7.92
(d,J=81Hz 1H), 726 (m, 1H), 7.24 = 7.17 (m, 1H), 7.09(d, /= 8.1 Hz, 1H), 6.97(d,J=8.1 Hz,
1H), 3.61 (s, 2H), 2.79(q, /= 7.5 Hz, 2H), 2.59 (s, 3H), 1.36 (t, J=7.5 Hz, 3H).

Example 76: 53-12-(3-Methvloxetan-3-v1}-3-(trifluoromethy Dimidazo[ 4. 5-blpyridin-3-vi lindolin-

2-0ne,

X N
o
F. N/ N

HN
(@)

The title compound was prepared in a8 manner analogous to Example 38. MS (EST): mass caled. for
C1oHsFaN4Oy, 388.1; m/z found, 389.1 [M+H]" 'H NMR (500 MHz, DMSQO-ds) § 10.67 (s, 1H),
835 (d,.J=B83 Hz, 1H), 7.81 (d,J = 8.3 Hz, 1H), 7.39 (s, 1H), 7.36 — 7.32 (m, 1H), 6.99 (d, /= 8.1
Hz, 1H), 5.18(d, /= 5.7 Hz, 2H), 417 (d, J = 5.8 Hz, 2H), 3.61 (s, 2H), 1.61 (s, 3H).

Example 77; 5-[2-(2-Methoxyethv]}-3-{trifluoromethvDimidazol 4. 5-blpvrnidin-3-vilindolin-2-

one.
N O/
I

F N/ N
F

F

HN
O

The title compound was prepared in 3 manner analogous to Example 38. MS (ESI): mass caled. for
CisHsF3N4Oy, 376.1; m/z found, 377.0 [M+H]". 'H NMR (500 MHz, DMSO-ds) § 10.67 (s, 1H),
8.30 (d,J = 8.2 Hz, 1H), 7.78(d, /= 8.2 Hz, 11}, 7.39 (s, 1H), 7.35 — 7.30 {m, 1H), 7.03 (d,J = 8.1
Hz, 1H), 3.76 (t, J = 6.7 Hz, ZH), 3.62 (s, 2H), 3.19 (s, 3H), 3.01 (t, J = 6.7 Hz, 7H).
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Example 78; 2-Cvclobutvl-5-cvelopropyl-3-(1 H-indazol-5-vDimidazol[4.5-blpvridine.

N
=
Z~N

N

/
HN-N

The title compound was prepared in a manner analogous to Step C of Example 38, from 6-
cyclopropyl-N'-(1 H-indazol-5-yl)pyridine-2, 3-diamine (Intermediate 52). MS (ESI): mass caled. for
CaoHioNs, 329.2; w/z found, 330.1 [M+HT 'H NMR {400 MHz, CD;0DY6 819 (5, TH), 7.89(d, J
=83 Hz, 1H), 7.82 (s, 1H), 7.74 (d, J = 8.8 Hz, 1H), 7.35 (dd, /= 8.8, 1.9 Hz, 1H), 7.12(d, J= 8.3
Hz, 1H), 3.76 ~ 3.64 (m, 1H), 2.57 ~ 2.42 (m, 2H), 2.23 ~ 1.86 (m, SH), 0.93 - 0.86 (m, 2H), 0.86
0.80 (m, 2H).

Example 79. 5-Cyclopropyl-3-(1H-indazol-5-vi}-2-isopropvi-imidazo[4. 5-blpyridine,

N
DR
NZ N

/
HN-N

The title compound was prepared in a manner analogous to Step C of Example 38, from 6-

cyclopropyl-N'-(1H-indazol-5-yl)pyridine-2, 3-diamine (Intermediate 52). MS (ESI}): mass caled. for
C19HoNs, 317.2; m/z found, 318.1 [M+H]. 'H NMR (400 MHz, CD:0D) 5 8.20 (s, 1H), 7.90 —
7.84 (m, 2H), 7.76 (d,J = 8.7 Hz, 1H), 7.38(dd, J = 8.8, 1.9 Hz, 1H), 7.11 (d, /= 8.2 Hz, 1H), 3.20
~3.09 (m, 1H), 2.13 - 2.03 (m, 1H), 1.32 (s, 3H), 1.31 (5, 3H), 0.92 — 0.84 (m, 2H), 0.84 — 0.79 {m,
2H).
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2

Example 80: 6-[2-Cvclobutvl-3-(nifluoromethyvDimidazol4.5-blovridin-3-v11-3H-1 .3

benzoxazol-2-one,

AN

O
The title compound was prepared in a manner analogous to Example 38 MS (ESI): mass caled. for

Cigi:FNGO,, 37410 vz found, 375.0 {]\1’%‘?1?.
Example 81 Azetidin-1-vI-[3-(1 H-indazol-5-vD-3-{irifluoromethv Dimidazol4. 5-blpvridin-2-
yilmethanone,
NN O
7,07 N '

/
HN-N

Sten A 3-(1H-Indazol-5-vD-2-(trichloromethyD-5-(trifluoromethyl}-3H-imidazol4. 5-blpvridine.

Methyl 2,2 2-trichloroacetimidate (106 pL, 0.853 mmol) was added to a solution of N2~(1H'-
indazol-5-yh-o-{trifluoromethylpyridine-2,3-diamine (Intermediate 47, 250 mg, 0.853 mmol) in
acetic acid (2.84 rol). The reaction mixture was stirred at 1t for 16 h. The solution was neutralized
with 4 N NaOH and the aqueous layer was extracted with FtOAc (5 oL x 3}. The combined
organic lavers were dried (Na;S0q), filtered, and concentrated /n vacuo. Purification (FCC, $i0,, 0-
50% EtOAc/hexanes) afforded the title compound as a white solid (266 mg, 74%). MS (ESI): mass
caled. for C1sH-CLF;Ns, 419.0 vz found, 421.9 [MHH]. 'H NMR (400 MHz, CDCL) 8§ 8.41 (d, J
=81 Hz, 1H}, 819(d, J=10Hz 1H)},797-793 (m, 1H), 778 (d, /=84 Hz, 1H}, 767 -7.62
(m, 1H), 7.44 (dd, 7 = 8.8, 2.0 Hz, 1H).

Step B: Azetidin-1-vI-[3-(1H-1ndazol-3-v1i-S-{trifluoromethyDimidazol4. S-blpvndin-2-
yiimethanone. To a solution of 3-(1H~mdazol-5-v1}-2-(trichloromethy 1)-5-(trifluoromethy -3 H-
mmidazof4,5-bpyridine (70.0 mg, 0.166 mmol} in ACN (1.28 mL) and water (0.427 mL) was added

azetidine (22.4 uk., 0.333 mmol) and 4 M K,C05 (0.166 mL}. The reaction mixture was heated to

&5 °C for 18 h. The solution was cooled, diluted with water, and extracted with EtOAc (S mL x 3}
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The combined organic layers were dried (Na,S(y), filtered, and concentrated in vacuo. Purification
{reverse phase HPLC, 5-95% ACN in 20 nM NH,OH 1in water afforded the title compound {2.10
mg, 3%). MS (ESI): mass caled. for CieH;:FiNgO, 386.1; m/z found, 387.0 [M+H]" H NMR (400
MHz, CD:OD) §8.43 (d,./= 8.3 Hz, 1H), $.18 (s, 1H), 7.92 (5, 1H), 7.85(d, J=8.4 Hz, 1H), 7.72
(d,J=87Hz 1H), 7.51 — 7.44 (m, 1H), 4.70 (t /= 7.8 Hz, 2H), 4.15 (¢, J= 7.8 Hz, 2H), 2.42 (p, J
=78 Hz, 2H)

Example 82: 0-[53-Amino-2-{(4-fluorophenviiimidazol4,5-blovridin-3-vil-3H-1.3-benzothiazol-

2-0ne.
N
H,N” N N
S
HN’§O

The title compound was prepared in a8 manner analogous to Example 38. MS (EST): mass caled. for

C1oHpFN:08, 377.1; mvz found, 378.0 [MHH]T "H NMR {500 MHz, CD:0D} 8 7.98 (s, 1H), 7.80

(d, /=87Hz 1H), 7.60(d,/=2.0Hz 1H}, 7.55 - 750 (m, 2H), 7.23 {d, /= 8.5 Hz, 1H), 7.18 {dd,
J=84 21 Hz, 1H), 713707 {(m, 2H), 6.60 (d, /=87 Hz, TH).

Example 83: 5-[2-(1-Ethvlproovli-S-(irifluoromethyvDimidazol4.5-blovridin-3-vihindohin-2-one.

N
I
F. N/N

HN
O

The title compound was prepared in a manner analogous to Example 38 MS (EST): mass caled. for
CaoHoFN4O, 388.2; m/z found, 389.1 [M+H]" 'H NMR (500 MHz, DMSO-dq) 5 10.68 (s, 1H),
831(d,/=82Hz 1H), 777(d,/=82Hz 1H), 733 -730(m, 1H), 728 - 7.24 (m, 1H), 7.04 (d,
J=8.1 Hz, 1H), 3.62 (s, 2H), 2.69 — 2.61 (m, 1H), 1.86 — 1.75 (m, 2H), 1.73 — 1.60 (m, ZH), 0.75 (¢,
J=17.4 Hz, 6H).
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Example 84: 5-(2-Isopropyl-3-methvi-tnmidazol{4 5-blpyridin-3-yhindolin-2-one.

HN
(@)

The title compound was prepared in a manner analogous to Example 38. MS (EST): mass caled. for
C1sHisNLO, 306.1; m/z found, 307.1 [MHHT 'H NMR (500 MHz, CDCL) § 8.55 (s, 1H), 7.94 (d, J
=81 Hz 1H), 725, 1H), 723 -7.16 (m, 1H), 7.09(d, J=81Hz, 1H), 696 (d,/=81Hz IH),
3.61 (s, 2H), 3.08 (dt, /= 13.7, 6.8 Hz, 1H), 2.59 (s, 3H), 1.35(d, /= 6.9 Hz, 6H).

Example 85. 3-(1H-Indazol-5-vD-N-vhenvl-5-{iriflucromethvDimidazol4. 5-blovridine-2-

carboxamide,
N0
\H

PP
N N HN

F

I
HN-N

The title compound was prepared in a manner analogous to Example 81, MS (EST): mass caled. for
CoHiFaNGO, 422.1; mv/z found, 423.0 [M+H]". 'H NMR (400 MHz, CDCL) § 9.58 (s, 1H), 8.37
(d,/=84Hz 1H), 814 (s, 1H), 7.87 — 7.85 (m, 1H), 7.81 (d, /= 8.4 Hz, 1H), 7.69 — 7.64 (m, 2H),
7.60(d, /=87 Hz, 1H), 7.43 (dd, /= 8.7, 1.9 Hz, 1H), 7.38 = 7.31 (m, 2H), 7.19—7.13 (m, 1H).

Example 86 5-Cvclopropyi-2-(4-fluoropheny)-3-{1 H-indazol-5-vDimidazol4.5-blpyridine.

N
Z~N

HN-N

The title compound was prepared in a manner analogous to Step C of Example 38, from 6-
eyclopropyl-N-(1 H-indazol-5-ypyridine-2,3-diamine (Intermediate 52). MS (ESI): mass caled. for
CHisF N5, 369.1; mv/z found, 370.1 [M+HT™ "H NMR (400 MHz, CDCE) $8.10(d, J=1.0Hz,

160



(Vg

10

i5

20

WO 2016/176460 PCT/US2016/029801

1H), 8.00(d, /=83 Hz, 1H), 773 (dd, J= 18,07 Hz, 1H), 7.59 - 748 {m, 3H)}, 730 (dd, /= &35,
1.9Hz 1H), 712 (d, /=83 Hz, 1H), 7.01 —-6.93 (m, 2H}, 2.19 - 2.10 {(m, 1H}, 0. 98 -~ 0.91 {m,
4H).

Example 87 53-(2-Cvyclopropvl-5-methvi-imidazo[4.5-blovridin-3-vhindolin-2-one.

x_—N
<
N N

HN

O
The title compound was prepared in a8 manner analogous to Example 38. MS (EST): mass caled. for
CisHisN4O, 304.1; miz found, 305.1 [MHHT" TH NMR (500 MHz, CDCL) § 7.89 (s, 1H), 7.83 (d. J
= 8.1 Hz, 1H), 7.39(d, J = 1.6 Hz, 1H), 7.38 - 7.32 (m, 1H), 7.06 (d, /= 8.1 Hz, 1H), 7.01 (d, J =
8.1 Hz, 1H), 3.65 (s, 2H), 2.58 (s, 3H), 1.96 — 1.79 (m, 1H), 1.40~ 1.24 (m, 2H), 1.05 (dd, /= 8.2,
2.7 Hz, 2H).

Example 88: 53-12 5-Bis(trifluoromethyvDimidazof4, 5-bloyridin-3-vilindolin-2-one.

; Dpyridin-Z-vilamunoindolin-2-one. A solution of 2-chloro-3-
nitro-6-(trifluoromethyljpyridine (27 g, 120 mmol), S-aminoindohin-2Z-one {18 g, 120 numol}, and
Et;N (24 g, 240 munol) in THF (250 mL) was refluxed at 90 °C for 12 h. The reaction was dituted
with ether (200 mU) and let stir for 20 min where precipitate formed. The reaction was filtered and
the filtrate was slurnied with H,O and oven dried at 45 °C to give the desired compound as a brown
solid (21 g, 86%). MS (ESI): mass caled. for CsHoF3N,Os, 338 1; m/z found, 339.0 IVEHHT

Step B: S-{(3-amino-6-(irifluoromethy Dpvridin-2-vhammoindolin-Z-one. A solution of 5-{(3-nitro-

6-(trifluoromethylpyridin-2-yamino)indolin-2-one {20 g, 59 mumol}, 10% Pd/C (10 g}, and MeOH

(1L} 1n a 2L flask was flushed with H; at 20 atm of pressure. The mixture was stirred at 50 °C for 16
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h. The reaction was filtered and the resulting solution was concentrated in vacuo. The resulting solid
was shurried with EtOH and oven dried at 45 °C to give the desired compound as an off-white solid
(12 g, 66%). MS (ESI): mass caled. for CpH FsNyO, 308.1; m/z found, 309.0 [M+H]"

Step €. 5-12. 5-bis(trifluoromethyiiimidazol4.5-blpynidin-3-vilindolin-2-one. A solution of 5-((3-

amino-6-{triflucromethyDpyridin-2-yhaminoyindolin-2-one (0.10 g, 0.32 mmol) in TFA (0.25 mL,
3.2 mmol} was stured at 70 °C for 16 h. The reaction was concentrated in vacuo, diluted with 1 N
NaHCO; (20 mL), and extracted with EtOAc (20 mL x 3). The organic layers were dried (Na,SOy)
and concentrated in vacuo. Purification (FCC, $10,, EtOAc/hexanes) afforded the title compound
(0.09 g, 70%). MS (ESI): mass caled. for CisHgFeN4O, 386.1; m/z found, 387.0 [M+H]". 'H NMR
{500 MHz, CDCL) 8 841 (d, /=84 Hz, 1H), 836 (s, 1H), 781 {(d, /=84 Hz, 1H), 7.33 - 7.2% (i,
2H), 7.09-7.04 (m, 1H), 3.67 (s, 2H).

Example 89 3-{1H-Indazol-5-v1i-2 3-bis{trifluoromethviinudazol4.5-binvridme,

N F

\
FY(I —F
. N N F

F

/
HN-N

The title compound was made in a manner analogous to Step C of Example 88 from N-(1H-
indazol-5-y1)-6-(trifluoromethy hpyridine-2, 3-diamine (Intermediate 48}, MS (ESI). mass caled. for
CysHFgNs, 3711, m/z found, 372.0 {I\«iwLH}’%. 'H NMR (400 MHz, CD;0D} 8853 (d, /=84 Hz,
1H), 8.22 (d, /= 0.9 Hz, 1H), 8.03 (d,./= 1.9 Hz, 1H), 7.92(d,J = 8.5 Hz, 1H), 7.78 (d,/=8.8 Hz,
1H}), 7.51 (dd, /= 8.8, 2.0 Hz, 1H}.

Example 90 2-{Difluoromethv3-3-{1H-indazol-3-vD3-3-{triflucromethy inudazof4.5-

blpvndmne.
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The title compound was made in a manner analogous to Step C of Example 88 from N"“u(lHu
indazol-5-y[}-o-(triflucromethyipyridine-2, 3-diamine (Intermediate 48). MS (ESH: mass calcd. for
C1sHgFsNs, 353.1; nvz found, 354.0 [M+H]™. 'H NMR {400 MHz, CD,0OD) 3847 (d, /=84 Hz,
1H), 8.22 (s, 1H), 8.03 (s, 1H), 7.88 (d, J=8.4 Hz, 1H), 7.79 (d, /= 8.9 Hz, 1H), 7.52(d, /= 8.8
Hz, 1H), 7.04 (t, J = 52.0 Hz, 1H).

Example 91: 3-(1H-Indazol-5-v1)-2-(Z-thienvD-5-(trifluoromethvDimidazol4. 5-blpvridine.

-N 8
F » ﬁh_Q;]
N N

F

I
HN-N

The title compound was made in a manner analogous to Step C of Example 38 from Nzu(iH~
indazol-5-y-6-(trifluoromethy Hpyridine-2 3-diamine (Intermediate 48} MS (ESI}: mass caled. for
CsHjoF2NsS, 385.1; m/z found, 386.0 [M+H] "H NMR (400 MHz, CDCL) 6 10.64 (brs, 1H),
823(d,/=83Hz 1H), 812(d,/=10Hz IH), 785(dd, /=19,07Hz, 1H), 771 {d, /=83 Hz,
1H), 7.58(d, /=87Hz, 1H), 743 (dd, /=50, 1.1 Hz, 1H), 735(dd, /=87, 1.9 Hz, 1H}, 6.97
(dd,./=38,12Hz 1H),6.92(dd, /=50,3 8Hz 1H}.

Example 92: 2-(2-Fury}-3-(1H-indazol-5-vD-5-(triflucromethvDimidazol4. 5-blpvridine.

N O
Hoass
N~ TN

F

I
HN-N

The title compound was made in a manner analogous to Step C of Example 38 from N-(1H-
indazol-5-y-6-(trifluoromethy Hpyridine-2 3-diamine (Intermediate 48} MS (ESI}: mass caled. for
C15H N5, 369.1; m/z found, 370.0 [M+H]. "H NMR (400 MHz, CD:0D) § 8.29 (d, J = 8.3
Hz, 1H), 823 (d, J= 1.0 Hz, 1H), 8.03 — 7.98 (m, 1H), 7.85 — 7.77 (m, 2H), 7.71 (d, /= 1.6 Hz,
1H), 7.46 (dd, J= 8.8, 2.0 Hz, 1H), 6.49 (dd, J=3.6, 1.8 Hz, 1H), 631 (d, J=3.5 Hz, 1H).
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Example 93. 5-[2-(1.1-Difluorcethyi)-5S-(trifluoromethyhimidazof 4, 5-blpyridin-3-vijindolin-2-

one.
N
DR
"SONTN B F
F
F

HN
(@)

The title compound was made in a manner analogous to Example 88 MS (EST): mass caled. for
C17HFsN4O, 382.1; mv/z found, 383.0 [M+H]". 'H NMR (500 MHz, DMSO-d,) § 10.67 (br s, 1H),
8.57 (d, /=83 Hz, 1H), 7.93 (d,J = 8.4 Hz, 1H), 7.40 (s, 1H), 7.35 (dd, /= 8.2, 2.1 Hz, 1H), 6.99
(d, J=8.2 Hz, 1H), 3.60 (s, 2H), 2.13 (t, J = 19.4 Hz, 3H).

Example 94: 53-[2-{Difluoromethy}-3-{irifluoromethvDimidazol4. 5-blpvridin-3-vllindolin-2-

one.
x¥ N F
\>_<
F l/
. N N F
F
HN

O
The title compound was made in a manner analogous to Example 88. MS (ESI): mass caled. for
C1sHuFsNLO, 368.1; m/z found, 369.0 [MH+HT". 'H NMR (500 MHz, DMSO-dq) & 10.72 (br s, 1H),
8.56 (d, /=83 Hz, 1H), 7.93 (d,.J= 8.4 Hz, 1H), 7.44 (s, 1H), 739 (dd, J= 8.2, 2.2 Hz, 1H), 7.22
(t,J=51.7Hz, 1H), 7.04 (d,J=8.1 Hz, 1H), 3.67 (s, ZH).

Example 95: 5-(5-Chloro-2-cvclopropvi-imidazo[4.5-blpyvndin-3-viindolin-2-one.

HN
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The title compound was prepared in a manner analogous to Example 38 MS (ESI): mass caled. for
C17H;:CINSO, 324.1; m/z found, 325.0 [MH+H]™. 'H NMR (500 MHz, DMSO-d5) § 10.65 (s, 1H),
801 (d,/=83Hz 1H), 744 - 740 (m, 1H), 7.39-734 (m, 1H), 730(d, /=83 Hz, 1H), 7.03 (d,
J=82Hz 1H), 3.62 (s, 2H), 1.89 — 1.81 (m, 1H), 1.16 — 1.12 (m, 2H), 1.08 — 1.01 (m, ZH).

Example 96 {(racemic)-5-12-sec-Butyl-S-{irifluoromethvimidazol4. 5-blpvridin-3-vilindolin-2-

One.
N
9476
ey
F

HN
O

The title compound was prepared in a8 manner analogous to Example 38. MS (EST): mass caled. for
CroHFaNO, 374, 1; m/z found, 375.1 [M+H]". 'H NMR (500 MHz, CDCl) 5 8.22 (s, 1H), 8.15
(d,J=82Hz 1H), 765 (d, /=82 Hz, 1H), 7.23 (s, 11}, 7.21 ~ 7.18 (m, 1H), 7.02(d, /=81 Hz,
1H), 3.64 (s, 2H), 2.97 — 2.87 (m, 1H), 2.00 ~ 1.89 (m, 1H), 175~ 1.65 (m, 1H), 1.36 (d,/=6.9
Hz, 3H), 0.85 (t, /= 7.4 Hz, 3H).

Example 97; 5-[2-(2 2-DimethvipropvD-3-(trifluoromethyDimidazol4. 5-blpyridin-3-vilindolin-

Z2-one.
N
® >—>L
F N/ N
F
F
HN

(0]
The title compound was prepared in 3 manner analogous to Example 38. MS (ESI): mass caled. for

CaolioFsN4O, 388 2, m/z found, 389.1 [M+H]™. 'H NMR (500 MHz, CDCL) 8 8.28 (s, 1H), 8.16
(d, /=82 Hz 1H), 7.65(d, /= 8.2 Hz, 1H), 7.21 (s, 14}, 7.20 - 7.17 (m, 1H), 7.02(d, /= 8.1 Hz,
1H), 3.64 (5, 2H), 2.80 (s, 2H), 0.99 (s, 9H).
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Example 98: 3-(1H-Indazol-5-vi)-2-methvl-3-{triflucromethviyimidazo[4.5-blpyridine.

N
R>T/ET:J:‘»__
F NT

F

/
HN-N

The title compound was made in a reanner analogous to Step C of Example 38 from N-(1H-
ndazol-5-y-6-(irifluoromethyDpyridine-2,3-diamine (Intermediate 48). MS (ESE: mass caled. for
CsHoF3Ns, 317.1; m/z found, 318.0 [MHH] "H NMR {400 MHz, CD(l3 6 1064 {brs, 1H), 816
(d, J=82Hz, 1H), 8.12 (s, 1H), 7.76 (dd. J = 1.9, 0.7 Hz, 1H), 7.68(d, /= 8.3 Hz, 1H), 7.59(d, J =
8.7 Hz, 1H), 7.33 (dd, J= 8.8, 1.9 Hz, 1H), 2.58 (3, 3H).

Example 99: 5-[2-Ethyl-S-(tnfluoromethyhimidazof4.5-blpyridin-3-vilindolin-2-one.
N
Y
F. N/ N
i

HN
(@)

The title compound was prepared in a manner analogous to Example 38 MS (EST): mass caled. for
C1HF:N4O, 346.1; mv/z found, 347.0 [M+H]". 'H NMR (500 MHz, CDCly) § 8.94 (s, 1H), 8.15
(d,/=82Hz 1H), 7.65(d, /=82 Hz, 1H), 7.21 (dd, /= 8.2, 2.1 Hz, 1H), 6.99(d, /= 8.2 Hz, 1H),
3.60 (5, 2H), 2.85 (q, /= 7.5 Hz, 2H), 1.75 (s, 1H), 1.39 (t,.J= 7.5 Hz, 3H).

Example 100: {(racemic)-3-(1H-Iindazol-5-v1}-2-tetrahvdrofuran-3-v1-5-

{(mfluoromethvliimidazol4.5-blovridine.

N
LT
F Z~N

HN-N

The title compound was made in a manner analogous to Step C of Example 38 from N-(1H-

indazol-5-y}-6-(tritluoromethypynidine-2, 3-dianune (Intermediate 48). MS (ESIE): mass caled. for
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CisH1sF3NsO, 373.1; m/z found, 374.0 [M+H]". "H NMR (400 MHz, CDCly) § 10.49 (br s, 1),
8.20 (d,J = 8.1 Hz, 1H), 8.15 (s, 1H), 7.77 (dd, /= 2.0, 0.7 Hz, 1H), 7.68 (d, J = 8.3 Hz, 1H), 7.63
(d,J=87Hz 1H), 732(dd, /=88, 1.9 Hz, 1H), 4.15—3.99 (m, 3H), 3.93 —3.84 (m, 1H), 3.64—
3.52 (m, 1H), 2.56 —2.43 (m, 1H), 2.30 —2.18 (m, 1H).

Example 101 3-(1H-Indazol-5-v13-2-isobutvl-S-(tntfluoromethyimidazol 4. 5-blpyridine.

N
Sosa
F. Z~N

N

F

/
HN-N

The title compound was made in a manner analogous to Step C of Example 38 from N-(1H-
indazol-5-y[}-o-(trifluoromethylpyrndine-2,3-diammne {(Intermediate 48). MS (ESI): mass caled. for
CisHisF:Ns, 359.1; m/z found, 3601 [MH+HT 'HNMR (400 MiHz, CDCL) 6 10.84 (brs, 1H), 8.20
(d, /= 8.3 Hz, 11, B.O7 (s, 1H), 7.73 — 7.66 (m, 2H), 7.50 (d, J = 8.7 Hz, 1H), 7.27 ~ 7.21 (m, 1H),
271 {d, J= 7.3 Hz, 2H), 2.30 - 2.17 (m, 1H), 0.93 (s, 3H), 0.92 (s, 3H).

Example 102: (racemic)-3-(1H-Indazol-5-v11-2-sec-butvl-3-{irifluocromethyimudazol4.5-

blpyndine.

N
FUASNVE SN

N
F

/
HN-N

The title compound was made in a manner analogous to Step C of Example 38 from N2~(1H-
indazol-5-y[}-o-(trifluoromethylpyrndine-2,3-diammne {(Intermediate 48). MS (ESI): mass caled. for
C1sHsFaNs, 359.1; m/z found, 360.0 [M+H]" 'H NMR (400 MHz, CDCL) 8 10,79 (br s, 1H), 8.21
{dd, /=83,07Hz, 1H}, 807(d,J=10Hz, 1H)},7.73 - 7.65 (m, 2H}, 7.51 (di, /=86, 0.9 Hz,
1H}, 7.28 - 721 {m, 1H), 2.98 — 2.83 {m, 1H), 2.05 - 1.88 (m, 1H), 1.68 (ddd, /=137, 7.5, 6.3 Hz,
1H), 1.36{d, /=69 Hz, 3H), 0.84 {t,.J=7.4 Hz, 3H).
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Example 103. 2-Cvclobutyl-3-(1H-indazol-5-vi}-5-{trifluoromethvi}imidazof4, 5-blpvridine.

x_—N
Fl $>—<<>>
F N/ N

F

/
HN-N

The title compound was made in a reanner analogous to Step C of Example 38 from N-(1H-
ndazol-5-y-6-(irifluoromethyDpyridine-2,3-diamine (Intermediate 48). MS (ESE: mass caled. for
CisHaF3Ns, 357.1; m/z found, 358.0 [MHH] "H NMR {400 MHz, CD(Cl3 6 11.04 {brs, 1H), 8.23
(d, J= 83 Hz, 1H), 8.01 (s, 1H), 7.70 (d, J = 8.3 Hz, 1H), 7.63 (dd, J= 2.0, 0.7 Hz, 1H), 7.42(d, J =
8.7 Hz, 1H), 7.18 (dd, J= 8.7, 1.9 Hz, 1H), 3.67 — 3.56 (m, 1H), 2.68 ~ 2.55 (m, 2H), 2.26 - 2.13
(m, 2H), 2.05 — 1.92 (m, 2H).

Example 104: 2-Cvclopentyvi-3-(1H-mdazol-5-y1-S-(trifluoromethviiimidazo{4.5-blpyvridine.

N
RS
F. /N

N

/
HN-N

The title cormpound was made in a manner analogous to Step C of Example 38 from N-(1H-
ndazol-5-y-6-(irifluoromethyDpyridine-2,3-diamine (Intermediate 48). MS (ESE: mass caled. for
CioHeF3Ns, 371.1; m/z found, 372.1 [MHH] "H NMR {400 MHz, CBCl3 6 11.20 {brs, 1H}, 8.21
(d,J= 8.2 Hz, 1H), 798 (d.J= 1.1 Hz, 1H), 7.70 (d, = 8.3 Hz, 1H), 7.68 (4, /= 1.8 Hz, 1}), 7.38
{d,/=87Hz 1H) 720(dd, /=87, 1.9 Hz 1H), 3.20-3.06 (m, 1H), 2.14 - 2.00 {(m, 2H), 2.00 —
1.79 (m, 4H), 1.66 - 1.51 (m, 2H),

Example 105: 2-Ethvl-3-(1H-indazol-5-vD-5-{trifluoromethviimidazol4. 5-blpyridine.

N
B
F. N/N

HN-N
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The title compound was made in a manner analogous to Step C of Example 38 from N"“u(lHu
indazol-5-y[}-o-(triflucromethyDpyridine-2, 3-dhamine (Intermediate 48). MS (ESI}. mass caled. for
CisHpF3Ns, 331.1; m/z found, 332.1 [MHH]". 'H NMR (400 Mz, CDCI) 8 11.00 (brs, 1H), 8.22
(d,J=8$.1 Hz, 1H), 8.01 (s, 1H), 7.74 — 7.66 (m, 2H), 7.43 (d, J=8.7 Hz, 1H), 722 (dd, J=8.7, 1.9
Hz, 1H), 2.84 (q, J=7.5 Hz, 2H), 1.38 (t, /= 7.5 Hz, 3H).

Example 106: 5-[2-Cvyvclopropyi-S-{trifluosromethvDimidazol4. 5-blovridin-3-v1]-1.3-

dihvdrobenzimidazol-2-one.

N
\>_<|

F)/(I

F NN

F

NH

HN
(@)

The title compound was prepared in a manner analogous to Example 38 MS (ESI): mass caled. for
C17HFaNsQ, 359.1; mv/z found, 360.0 [M+H]". 'H NMR (400 MHz, DMSO-dq) 5 10.97 (s, 1H),
10.93 (s, 110}, 8.17(d, J= 8.2 Hz, 1H), 7.72(d, J= 82 Hz, 1H), 7.19 7.1 (m, 3}, 1.94 ~ 1 86
(m, 1H), 1.25 - 1.17 (m, 2H), 1.13 ~ 1.05 (m, 2H),

Example 107: 6-[2-Cvyclopropyl-5-(trifluoromethylimidazol4. 5-blpyridin-3-y11-3H-1.3-

benzoxazol-2-one.

N
FﬁM
TN

F

(@)

HN’&

(@]
The title compound was prepared in a manner analogous to Example 38. MS (EST): mass caled. for

C7H FaNO3, 360.1; m/z found, 361.0 [M+H] TH NMR (400 MHz, CDCL) 6 8.04 (d, /=82 Hz,
1H), 7.64 (d, /= 8.2 Hz, 1H), 7.39 (d, /= 2.0 Hz, 1H), 7.35 (s, 1H), 7.32(dd, /= 8.2, 1.9 Hz, 1H),
726 (d, /=83 Hz, 1H), 2.00~ 1.91 (m, 1H), 1.42 — 136 (m, 2H), 1.22 ~ 1.15 (m, 2H).
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Example 108. 2-fert-Butyl-3-(1H-indazol-5-v1}-5-(trifluoromethviyimidazo{ 4. 5-bipvridine.

N
)/(\I%
F Z

N
E N

F

/
HN-N

The title compound was prepared in a8 manner analogous to Example 38. MS (EST): mass caled. for
CisHisFaNs, 359.1; m/z found, 3601 [E\/E-FHF( 'H NMR (400 MiHz, CDCL)Y 6 11.00(br s, 1H), 8.22
{d,J=82Hz 1H), B.O0(d, /= 1.1 Hz, 1H), 7.73 ~ 7.71 (m, 1H), 7.68 (d, ./ = 8.2 Hz, 1H), 7.39 -
734(m, 1H), 7.21 (dd. J= 8.7, 1.9 Hz, 1), 1.36 (s, 9H).

Example 109 3-(1H-Indazol-5-vi}-2-1sopropvi-S-(triflucromethyiyimidazol4.5-blpyridine.
N
DRE
F. N/ N
il

I
HN-N

Method A:

The title compound was prepared in a manner analogous to Example 38 MS (ESI): mass caled. for
C17H L F3Ns, 345.1; m/z found, 346.0 [MHHT "H NMR (500 MHz, CD(l;3 6 1066 {brs, 1H), 8.20
(d,J=87Hz 1H),811(d,J=11Hz 1H), 775 (dd, /= 1.9, 0.8 Hz, 1H), 7.67 (d, J = 8.3 Hz, 11,
7.60-7.54 (m, 1H), 7.31 (dd, /= 8.7, 1.9 Hz, 1H), 3.20 - 3.12 (m, 1H), 1.38 (s, 3H), 1.36 (s, 3H).
Method B:

Step A: N-(1H-Indazol-5-y1)-6-(trifluoromethyDpyridine-2.3-diamine. A solution of 2-chloro-3-

nitro-6-{trifluoromethyljpyridine (1.0 g, 4 4 mmol} and 1H-indazol-S5-amine (0.58 g, 4.4 mmol} in
DMF (22 mL} was heated at 110 °C. After 3 h, sodium dithionite (3.0 g, 17.7 mmol} was added to
the mixture, and the reaction was stirred at 110 °C for 5 h. The reaction was diluted with water {200
mL} and stirred for 20 min. The resulting precipitate was filtered and washed with H,O. The solid
was dried at 45 °C to give the title compound as a solid {0.78 g, 60%). MS (ESI): mass caled. for
Cy5H0F3Ns, 293.1; m/z found, 294.0 [M+H]

Sten B, 3-(1H-indazol-3-v1}-Z-1sopropyl-S-{trifluoromethvD-3H-imidazol4.5-blpvridine. To a

solution of N'-(1H-indazol-5-y1)-6-(trifluoromethyl)pyridine-2, 3-diamine (0.20 g, 0.68 mmol) and
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Cu{OAch {0.06 g, 0.34 mmol) in AcOH (15 mL) was added isobutyraldehyde {6.06 g, 0.82 mmol).
The reaction was stirred for 2 h. The reaction mixture was concentrated i vacuo, diluted with IN
NaQH, and extracted with EtOAc (50 mL x 3). The organic layers were combined, dried (NaSQy),
and concentrated in vacuo. Purification (FCC, 510, EtOAc/hexanes) afforded the title compound
(0.15 g, 64%). MS (ESI}): mass caled. for CinH4F5Ns, 345.1; m/z found, 346.0 IMHHT "HNMR
(500 MHz, DMSO-d,) 5 13.45 (s, 1H), 8.33 (dt, /=82, 0.6 Hz, 1H), 8.24 (d, /= 1.0 Hz, 1H), 8.04
(dd, /=19, 0.8 Hz, 1H), 7.82—7.70 (m, 2H), 7.48 (dd, /= 8.8, 1.9 Hz, 1H), 3.09 (dt, /= 13.6, 6.8
Hz, 1H), 1.26(d, J= 6.8 Hz, 6H).

xample 110: 2-{4-Fluorophenvh-3-{ 1H-indazol-5-vi-5-{irifluoromethyv imudazol 4.5~

blpvrnidine,
N
F N/ N

/
HN-N

The title compound was prepared in a manner analogous to Example 38 MS (ES1): mass caled. for
CaoHyFyNs, 397.1; m/z found, 398.0 [MHH]™. TH NMR (500 MHz, DMSO-dg) § 13.44 (br s, 1H),
846(d, /=83 Hz 1H),820(s, 1H),797(dd, /=19 07 Hz, 1H), 787(d, /=83 Hz, 1H), 772
(d,J=87Hz 1H), 7.67-7.61 (m, 2H), 7.41 (dd, /= 8.7, 1.9 Hz, 1H), 7.28 — 7.21 (m, 2H).

Example 111 6-{5-Bvdroxy-Z-phenvi-inudazol4.5-blpyridin-3-vi}-3H-1 3-benzothiazol-2-one.

S
HNf{b
The title compound was prepared in a manner analogous to Example 1. MS (ESI): mass caled.
for CioHpN,S, 360.1; m/z found, 361.1 [MHH]". 'H NMR (400 MHz, DMSO-ds) § 10.86 (br
s, 1H), 8.03 (d, J = 8.6 Hz, 1H), 7.81 (d, J= 2.0 Hz, 1H), 7.56 — 7.47 {m, 2H), 7.41 — 7.32 {m,
3H), 7.25 (dd, J = 8.4, 2.1 Hz, 1H), 7.20 (d, J = 8.4 Hz, 1H), 6.62 (d, /= 8.5 Hz, 1H).
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Example 112 2-(4-Fluoropheny!}-3-(1H-pyvrazolo]3.4-blpyridin-S-yiyimidazol[4.5-blpyridine.

HN-N
The title compound was prepared in a8 manner analogous to Example 38. MS (EST): mass caled. for
CisH FNg, 330.1; w/z found, 3311 {I\y/{-i-Hr 'H NMR {400 MHz, DMSO-ds) 6 13.99 (brs, 1H),
855(d,/J=23Hz 1H), 845(d, /=23 Hz, 1H}, 833¢dd, /=48, 1.4 Hz, 1H), 827 (s, 1H), 8.25
(dd, /=79 14 Hz 1H), 767759 (m, 2H)}, 742 (dd, /=80, 47 Hz, 1H}, 730 - 721 {m, 2H}.

Example 113; 3-(1H-Indazol-5-vD)-2-(2.2 2-trifluorcethv]}-3-(trifluoromethvDimidazol4.5-

blpyndine.

\N CF3
DR
Fs.c~ N7 N
l
HN-N

N?‘~(E H-indazol-5-y1}-6-(trifluoromethylipyridine-2, 3-diamine (Intermediate 47, 20 mg, 0.068
mmol) was taken up in triflucromethanesulfonic acid (0.5 mL, 5.65 mmol}. 3,3,3-
Trifluoropropanoic acid (6.0 uL, 0.068 mmol} was added and this was stirred at 120 °C for 72 h.
The reaction was cooled to 0 °C, neutralized with 4N NaQGH, and the agueous layer was extracted
with EtOAc. The combined organic layers were dried {(Na,50,), filtered, and concentrated in
vacuo. Purification (reverse phase HPLC, 5-95% ACN in 20 oM NH:OH 1n water) afforded the
title compound (9.5 mg, 36%}. MS (ESI): mass caled. for Ci¢HoF¢N5, 385.1; m/z found, 386.0
IMAHH]. TH NMR (400 MHz, CD:OD) 8 8.35 (d, /=83 Hz, 1H), 8.24 (s, 1H), 7.97 (s, 1H), 7.82
(d,J=18.5Hz 2H), 745 (dd, /= 8.9, 1.9 Hz, 1H), 3.94 (q, /= 10.2 Hz, 2H).
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Example 114 2-Ethoxy-3-(1H-indazol-S-y1}-S-(trifluoromethylyimidazoi4,5-blpyridine.

S
PRt
F,c~ N7 "N
/
HN-N

To a solation of Nz~(1 H-indazol-5-y1}-6-(trifluoromethylipyridine-2,3-diamine (Intermediate 47, 70
mg, 0.239 mmol) in acetic acid (0.2 mL) was added tetracthylorthocarbonate (1.0 mL, 4.77 munol}.
The reaction muxture was heated at 70 °C for Zh. The reaction was cooled and concentrated under
reduced pressure. Purification {reverse phase HPLC, 5-95% ACN in 20 nM NH,OH in water)
afforded the title compound (15 mg, 18%). MS (ESI): mass calcd. for CiHipFsNsG, 3471, mvz
found, 348.0 [M+H|" 'H NMR (400 MHz, CD0D) 6 8.19(d, /= 1.0 Hz, 1H), 799 (dd, /=21,
0.7Hz 1H), 797 (4, J=80Hz 1H), 7.75-7.72 {m, 1H}, 7.66(d, /=82 Hz, 1H)}, 755 (dd, /=
8.9,2.0 Hz, 1H), 470 (q, /= 7.1 Hz, 2H), 1.46 (t, /= 7.1 Hz, 3H).

Example 115 1-[3-(1H-Indazol-5-vD-S-(trifluoromethyDimidazol 4, 5-blpyridin-2-

vilevelopropanol
N OH
B
7
FsC” "N N
/
HN-N

Sten Ac N-(2-((1 H-indazol-5-vyDamino)-6-{rnifluoromethvDovridin-3-v1)-1-

hvdroxyevelopropanecarboxamide. N'-(1 H-indazol-5-y[}-6-(triflucromethylipyriding-2,3-diamine

{(Intermediate 47, 70 mg, 0.239 mmol} was dissolved i DMF (0.6 mL) mm a dry vial. Sodium
hydride (60% 1 muneral otl, 9.5 mg, 0.24 mmol) was added followed by the dropwise addition of
ethyl T-hydroxyeyclopropanecarboxylate (28.8 pl, 0.24 mmol). This reaction was stirred at 60 °C
for 16 h. The reaction was dituted with EtOAc and water and the aqueous layer was extracted with
EtOAc (x3). The combined organic lavers were combined, dried (Na;8Gy), filtered, and
concentrated in vacuo. The crude material was purified by reverse phase HPLC (5-95% ACN 1n 20
nM NH4OH m water, 254 nm) to provide the title compound (19 mg, 21%). MS (ESH): mass calcd.
for Cp-HuF3NsO, 377.3, m/z found 378.0 [MHH] "H NMR (400 MHz, CD-0D) § 8.11 — 8.06 {m,
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1H), 7.96 (s, 1H}, 7.84(d, /=79 Hz 1H), 756 - 7.45 (m, ZH), 7.19{d, /=79 Hz, 1H), 138~
1.32 (m, 2H), 1.15 - 1.09 (m, 2H).
Step B 1-[13-(1 H-indazol-5-v1}-S-(trifluoromethviyimidazol4 S-blpyridin-Z-vlicyclopropanol. N-(2-

{{(1H-indazol-5-yhamno}-6-(triflucromethylypyridin-3-vh-1-hydroxyeyclopropanecarboxamide (21
mg, 0.056 mmol} was heated in AcOH (0.56 mL} at 80 °C for 16 h. The reaction was diluted with
EtOAc, neutralized with 4N NaOH, and the aqueous layer was extracted with EtOAc (x3). The
combined organic layers were combined, dried (Na,SOs), filtered, and concentrated in vacuo. The
crude material was purified by reverse phase HPLC (5-95% ACN in 20 nM NH,OH in water) to
provide the title compound (3.3 mg, 17%). MS (ESI}: mass calced. for Ci7HpFsNsO, 359.1; mvz
found, 360.0 [IM+H]". 'HNMR (400 MHz, CD;0D)38822(d, /J=82Hz 1H), 819(d,/=10Hz,
1H), 8.01 (dd, J=12.0, 0.8 Hz, 1H), 7.78 — 7.69 (m, 2H), 7.56 (dd, /=88, 1.9 Hz, IF), 1 41— 1.35
(m, 2H), 1.12 — 1.05 (m, 2H).

Example 116 2-(1 1-DiftuoroethvD-3-{ 1H-indazol-5-vh-S-(trifluoromethvimidazol 4. 5-

blpvudine,
N F
DRES
F NPN
F
F
I
HN-N

The title compound was prepared in a manner analogous to Step C of Example 88, from N-(1H-
indazol-5-y)-o-(trifluoromethy hpyridine-2 3-diamine. MS (ESI): mass caled. for CisHioFsNs,
367.1; mvz found, 368.0 [M+H]". "H NMR (400 Mz, CD,0D) 58.40 (d,.J= 8.3 Hz, 1H), 8.17 (d,
J=1.1Hz, 1H), 7.95(dd, J=1.9, 0.8 Hz, 1H), 7.82(d, /=83 Hz, 1H), 7.75 - 7.70 {m, 1H), 7.46
(dd, /=88, 2.0 Hz, 1H), 2.22 - 2.05 (m, 3H).
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Example 117 (R/Sy-2-(1 -fluoroethvi}-3-(1 H-indazol-5-vh)-S-(trifluoromethyl imidazof4.5-

blpynidine,

N
D=4
o

HN-N

Step A N-(2-((1 H-indazol-5-vDamino)-6-(triflucromethyDpyridin-3-vD-2-flucropropanaride, N-

(1H-indazol-5-yl)-o-(trifluoromethyDpyridine-2, 3-diamme (Intermediate 47, 25 mg, 0.085 mamol)
and HATU (32 mg, 0.085 mmol) were dissolved in DMF (0.26 mL) m a dry flask under nitrogen.
2-Flooropropanoic acid (6.6 pl., 0.085 mmol} was added followed by TEA (24 L, 0.171 romol).
This reaction was stirred at rt for 16 h under mitrogen.  The reaction was diluted with EtOAc and
water and the aqueous layer was extracted with BEtOAc (x3}. The combined organic layers were
combined, dried (Na;SQy}, filtered, and concentrated in vacuo. The crude matenial was carried on
to the next reaction without purification. MS (ESI}: mass caled. for CieHisFaNsO 3673, m/z found
368.0 [M+H]

Step B (R/8)-2-(1-Flugreethvh)-3-(1 H-indazol-5-v1}-S-(triflucromethybimidazol4 5-bipyridine. -

(2-({ 1 H-1ndazol-5-yDamino)-6-(trifluoromethyypyridin-3-y1}-2-fluoropropanamide (25 mg, 0.068
mmol) was taken up in AcOH (0.68 mL} and heated to 80 °C for 16 h. The reaction was diluted
with EtOAc, neutralized with 4N NaOH, and the aqueocus layer was extracted with EtOAc (x3).
The combined organic layers were combined, dried (Na,S0,), filtered, and concentrated in vacuo.
The crude material was purified by reverse phase HPLC (5-95% ACN in 20 nM NH,OH 1n water}
to provide the title compound (13 mg, 55%). MS (ES}): mass caled. for CigHi1FsNs, 349.1; nv/z
found, 350.0 [M+H]". 'H NMR (500 MHz, CD,0D) §8.36 (d, /=83 Hz, 1H), 8.21(d,/J=1.1 Hz,
1H), 7.99(d, J=19Hz, 1H), 781 {(d, /=83 Hz, 1H), 780 - 776 (m, 1H), 7.49(dd, /=88,19
Hz, 1H), 5.89—5.74 (m, 1H), 1.81 (dd, J=23.9, 6.5 Hz, 3H),
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Example 118: S-rers-Butyl-2-(4-fluorophenvh)-3-(1 H-indazol-S-ylyimidazol4. 5-blpyridine.

N
Z~N

N

/
HN-N

The title compound was prepared in a manner analogous to Example 1 from 6-{ters-butyl}-2-
chloro-3-nitropyridine (Intermediate 23, MS (ESI): mass caled. for Co3HpoFNs, 3852 nv/z
found, 386.1 [M+H]". "H NMR (500 MHz, DMSO-ds) § 13.35 (s, 1H), 8.16 (s, 1H), 8.11 (d,.J =
84 Hz TH), 785(d, J=15Hz 1H), 768 (d, /=88 Hz, 1H), 759~ 754 (m, 2H}, 745 (d, J =
84 Hz THY, 738 -733 (m, 1H), 7.20(, J =89 Hz, ZH), 1.28 (5, SH}.

Example 119: 2-Cvclobutyl-3-{1H-indazol-5-v1}-S-isopropyl-imidazof4.5-blpyridine.

N
DRSS
Z~N

N

/
HN-N

The title compound was prepared in a manner analogous to Example 1. M8 (ESI}: mass calcd.
for CapHa1Ns, 331.2; m/z found, 332.1 [M+HT". "H NMR (400 MHz, CD-0D) § 8.20 (d, /= 1.0
Hz 1H), 798(d, /=83 Hz 1H), 785 (dd, J=22,00Hz 1H), 778 - 774 {m, 1H), 7.37 (dd, J
=87, 1.9Hz 1H), 7.25(d, /=83 Hz, 1H}), 3.75-3.64 {m, 1H)}, 3.11 —2.99 (m, 1H}, 2.5~
2.46 (m, 2H), 2.23 - 2.12 (m, 2H), 2.07 — 1.88 (m, 2H), 1.24(d, J = 7.0 Hz, 6H).

Example 120 2-(4-Fluoropheny!}-3-(1 H-indazol-5-y1}-5-isopropyi-imidazol4,5-blpyridine.
x—N
NZ N

/
HN-N

The title compound was prepared in a manner analogous to Example 1 from 2-chloro-6-

isopropyl-3-nitropyridine (Intermediate 3). MS (ESI): mass caled. for CaaHgFNs, 371.2; my/z
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found, 372.1 [M+H]". 'H NMR (400 MHz, DMSO-ds) § 13.37 (s, 1), 8.17 (s, 1H), 8.11 {d, J =
8.2 Hz, 1H), 7.89 — 7.86 (m, 1H), 7.69 (d, J = 8.8 Hz, 1H), 7.60 — 7.53 (m, 2H), 7.34 (dd, J = 8.7,
2.0 Hz, 1H), 7.29 (d, J= 8.2 Hz, 1H), 7.24 — 7.16 (m, 2H), 3.08 — 2.98 (m, 1H), 1.20(d, /= 6.9
Hz, 6H).

Example 121 2-{4-Fluyoro-3-methvl-phenv}-3-(1H-1ndazol-5-vi}-5-

{triftuoromethvhimidazol 4, 3-blovridine.
N
F. N/ N

/
HN-N

The title compound was prepared in a manner analogous to Example 1. MS (ESI): mass caled. for
CoHisFyNs, 411.1; nv/z found, 412.0 [M+HT" 'HNMR (400 MHz, DMSO-ds) 6 13.42 (5, TH), 8.45
(d, J=8.3 Hz, 1¥D, B21 (s, 1H), 7.96 (d, J = 1.6 Hz, 11}, 787 (d,.J = 8.2 Hz, 1H), 7.75 ~ 7.70 (m,
2H), 7.41 (dd, J= 8.8, 1.9 Hz, 1H), 7.27 - 7.20 (m, 1H), 7.15 - 7.05 (m, 1H), 2.18 (d, /= 1.9 Hz,
3H).

Example 122: 3-(1H-Indazol-5-y1}-2-(m-~tolyD-5-(trifluoromethvimidazol4.5-blpvridine,

N
|\\>—C§
F /N

N

]
HN-N

The title compound was prepared in a manner analogous to Example 1. MS (ESI): mass caled. for
CoHL4F3Ns, 393.1; m/z found, 394.0 [VMHHH]™. TH NMR (400 MHz, DMSO-dg) § 13.41 (s, 1H), 8.45
(d, /=82Hz 1H), 819(s, 1H), 7.94(dd, /J=20,07Hz 1H), 787(d, /=83 Hz IH),7.72(d, J=
8.8 Hz, 1H), 7.59 (s, 1H), 7.41 (dd, J=8.7, 1.9 Hz, 1H), 7.29 — 7.16 (m, 3H), 2.24 (s, 3H).
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Example 123 3-(1H-Indazol-5-vi}-2-(p-toly]}-S-(trifluoromethylimidazo{4, 5-blpvridine.

N
|\\>—<>—
F. /N

N

/
HN-N

The title compound was prepared in a manner analogous to Example 1. MS (ESI): mass caled.
for CHaF:aNs, 393.1; m/z found, 394.0 [M+H]". "H NMR {400 MHz, DMSG-d) 6 13 41 (s,
1H), 8.44 (d, J= 8.3 Hz, 1H), 8.19 (s, 1H), 7.94 (d, J = 1.6 Hz, 11, 7.85 (d, J= 8.3 Hz, 1H),
772 (d, /=88 Hz 1H}, 7.51 — 746 (m, 2H}, 740 {(dd, /=88, 1.9 Hz, 1H), 7.21 -~ 7.13 (m, ZH},
2.28 (s, 3H).

Example 124: 3-(1H-Indazol-5-y1}-2-(4-pyridvi}-S-(triftuoromethyliimidazol4, 5-blpyridine.

~N =
\
|/N\/N
FsC7 N
l
HN-N

Sten Ao N-(2-((1H-Indazol-5-vDammo-6-{rifluoromethyDovridin-3-vDisonicotinamide. Toa

solution of isonicotinoy! chloride (35 mg, 0.247 mmol) in DMF (1.0 ruL.) was added N -(1H-
mdazol-5-y-6-{trifluoromethypyridine-2 3-diamine (Intermediate 47, 69 mg, 0.235 mmol) and
DIEA (0.16 mL, 1.18 mmol). The reaction was stirred at rt for 5 h. The reaction was dituted with
EtOAc and water and the aqueous layer was extracted with EtOAc (x3). The combined organic
layers were combined, dried (Na;SOy), filtered, and concentrated /n vacuo. The crude material was
carried on to the next reaction without purification. MS (ESI): mass caled. for CioH 3FsNg( 398 4,
m/z found 399.0 {M+H]".

Step B: 3-(1H-Indazol-5-y1}-2-(4-pvridyl-S-irifluoromethyyimidazo{4. 5-blpyridine. N-(2-{(1H-

indazol-5-ylyamino}-6-(triftuoromethyljpyridin-3-yl}isonicotinamide (45 mg, 0.113 mmol} was
taken up 1n AcOH (3.0 mL) and heated to 80 °C for 16 h. The reaction was dituted with EtOAc,
neutralized with 4N NaOH, and the aqueous layer was extracted with EtOAc (x3}. The combined
organic layers were combined, dried (Na,SOy), filtered, and concentrated in vacuo. The crude

material was purified by reverse phase HPLC (5-95% ACN in 20 nM NH,OH in water) to provide
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the title compound (6.5 mg, 15%). MS (ESI): mass caled. for CgH 1 FalNg, 3801, my/z found, 381.0
IMAHH]T TH NMR (400 MHz, CD:OD) 5 7.77 - 7.72 (m, 2H), 7.61 (d, /= 8.3 Hz, 1H), 7.36 (d, J =
0.9 Hz, 1H), 7.13 (d, /= 1.9 Hz, 1H), 7.05 (d, /= 8.3 Hz, 1H), 6.95—6.91 (m, 1H), 6.83 —6.78 (m,
ZH), 6.62 (dd, /=88, 1 9Hz, 1H}.

Example 125 5-Cyclopropyl-3-{1H-indazol-3-vI-2-(trifluoromethyDimudazol4, S-blovridine.

N
| P \>_CF3
N N

I
HN-N

A solution of 6-cyclopropyl-N-{1H-indazol-5-yDpyridine-2,3-diamine (Intermediate 52, 58 mg,
0.22 mamol) in TFA (0.17 ml, 2.2 momol) was stirred at 70 °C for 7 h. The reaction was diluted with
EtOA¢ and water and the pH was neutralized with 4N NaOH. The aqueous layer was extracted
with EtOAc (3} and the combined organic layers were dried (Nay304) and concentrated in vacuo.
The resulting residue was purified by reverse phase HPLC (5-95% ACN in 20 oM NH4OH in
water) to give the title compound (10 mg, 13%). MS (ESH): mass calcd. for CpHipFsNs, 343.1; m/z
found, 344.0 [MHH]". TH NMR (500 MHz, CD:0D) § 8.20 (s, 1H), 8.10 (d, /= &5 Hz, 1H), 7.94
{d,/=18Hz 1H) 7.74(d,/ =88 Hz, 1H}, 743 (dd, /=88, 20 Hz, 1H), 7.35(d, /= 8.5 Hz, 1H),
2.20-2.12 (m, 1H), 0.98 — 0.92 {m, 2H), 0.89 — 0.84 (m, ZH).

Example 126. 3-(1H-Indazol-5-vh-N N-dimethyl-5-(trifluoromethyDinudazo{4.5-blpyridine-2-

carboxamide.
x-N 0
PN
N N /N—
F
]
HN-N

The title compound was prepared in a manner analogous to Example 128 MS (ESI): mass caled. for
C17H3FaNeO, 374.1; vz found, 375.0 [M+H]". 'H NMR (400 MHz, CD-OD) § 8.42(d, ./ = 8.6

Hz, 1H), 8.21 (s, 1H), 7.99(d, J = 2.0 Hz, 1H), 7.87(d, /= 8.3 Hz, 1H), 7.75 (d, J = 8.6 Hz, 1H),
7.54(dd, J= 8.9, 2.0 Hz, 1H), 3.07 (s, 3H), 3.01 (s, 3H).
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Example 127: 3-{1H-Indazol-3-vD-N-methvl-3-(trifluoromethvDimidazol4. 5-blpvnidine-2-

carboxamide.
~-N 0
\H
F. h l <
N N HN—
F
]
HN-N

The title compound was prepared 1n a manner analogous to Example 128 MS (ESI): mass caled. for
CisHFsNGO, 360.1; m/z found, 361.0 [M+H]". 'H NMR (400 MHz, CD:0D) 5 8.42(d, J= 8.4
Hz 1H), 818(s, 1H), 789(d, J=18Hz, 1H), 7.84(d, /=84 Hz, 1H),7.71 {d, /=87 Hz, 1H),
7.49 =740 (m, 1H), 2.88 (s, 3H).

Example 128: N-Cyclopropyl-3-{1H-indazol-5-v1i-5-(trifluoromethyv imudazo{4.3-blovridine-2-

carboxamide.
~-N 0
\>_<

F P ~
N N HN
F

/
HN-N

To a solution of 3-(1 H-Indazol-5-yh-2-(trichloromethy [)-S-(triflucromethyl}-3H-1midazof4,5-
hlpyridine (Example 81, product from Step A, 50.0 mg, 0.119 mmol) in DMF (0.743 mL) was
added hydroxybenzotriazole {(19.3 mg, 0.143 mmol) and TEA dropwise (49.6 ul, 0.357 ramol).
This solution was heated to 60 °C for 45 . Cyclopropylamine (25.0 uL, 0.357 mmol) was added
and the solution was sturred at 70 °C for 3 h. The solution was cooled, diluted with water, and
extracted with EtOAc (5 mL x 3). The combined organic layer was dried (Na,SOy), filtered, and
concentrated in vacuo. The crude matenial was purified by reverse phase HPLC (5-95% ACN in 20
nM NH,OH m water) to provide the title compound (8.40 mg, 18%). MS (ESI): mass caled. for
CisHisFaN6O, 386.1; ro/z found, 387.0 [M+H]". "H NMR (500 MHz, CD;0D) 5 842 (dd, /=85,
0.7Hz, 1H)}, 819(d, /=1.0Hz, 1H),790({dd, /=20, 08 Hz, 1H), 784 (d, /=84 Hz, 1H} 772
(dt, /=88 09Hz 1H), 745(dd, /=88, 1 9 He, 1H), 282 - 274 (m, 1H)}, 0.82 - 0.74 (1, 2H),
0.66 - 0.60 {m, 2H)}.
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Example 129: 3-(1H-Indazol-5-vD-2-methoxy-3-{trifluoromethvDimidazol4. 5-blpvridine.

x~N /
\>_
e N

F

I
HN-N

The title compound was prepared in a manner analogous to Example 114. MS (ESI): mass caled. for
Cy5H0FaNO, 333.1; m/z found, 334.0 [M+H]™ "H NMR (400 MHz, {D0D) 6 8.18 (s, 1H}, 8.02
—796(m,2H), 7.73(d,/=88Hz 1H), 7.67(d, /=82 Hz 1H}, 7.55(dd, /=8.9, 2.0 Hz, 1H),
4.26 (s, 3H).

(V8]

Example 130: N-Ethvl-3-{1H-indazol-5-vD-5-(trifluoromethyv imidazo{4.3-blovridin-2-amine,
N
A\
L
N N

I
HN-N

N-(1H-Indazol-S-y1)-6-(trifluoromethyDpyridine-2.3-diamine (Intermediate 47, 30 rag, 0.102

FsC

mmol) i THF (1.0 mL) was placed in a dry flask under a nitrogen atmosphere. Ethyl
isothiocyanate (9.0 pL, 0.102 mmol) was added followed by dicyclohexyl carbodumide (42 mg,
0.205 mmol). This was heated at 65 °C for 16 b The reaction was diluted with EtOAc and water
and the aqueous layer was extracted with EtOAc. The combined organic layers were dried
{(Na,SOy), filtered, and concentrated in vacuo. The crude matenial was purified by reverse phase
HPLC (5-95% ACN m 20 oM NH4OH 10 water} to provide the title compound (1.9 mg, 5%). M5
(ESI): mass caled. for CieHaF3Ng, 346.1; n/z found, 347.0 [MHHT. 'H NMR (400 MHz, CD-0D)
§8.21 (s, 1H), 7.94 (d, J= 1.9 Hz, 1H), 7.79(d, J= 8.8 Hz, 1H), 7.68 (d, ./ = 8.0 Hz, 1H), 7.50(d, J
=80 He, 1H), 742 (dd, /=88, 1.9 Hz, 1H),3.50(q, /=72 Hz, ZH}, 1.25(t, J= 7.2 Hz, 3H).
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Example 131; N-Cvyclohexyl-3-(1H-indazol-5-v}-3-{irifluoromethvDimidazol4. 5-blpvridin-2-
amine.

o

BRs:

I
HN-N

The title compound was prepared in a manner analogous to Example 130. MS (ESI): mass caled. for
CaoHoFNg, 400.2; m/z found, 401.0 [M+H]" 'H NMR (400 MHz, CD;0D) § 8.20(d, /= 0.9 Hz,
1H), 7.93 (dd, /= 2.0, 0.7 Hz, 1H), 7.78 (dt, /= 8.8, 1.0 Hz, 1H), 7.66 (d,J=7.9 Hz, 1H), 7.50(d, J
=81 He, 1H), 7.41 (dd, /=88, 1.9 Hz, 1H), 3.92—3.83 (m, 1H), 2.07 — 1.99 (m, 2H), 1.83 - 1.73
(m, 2H), 1.70— 1.62 (m, 1H), 1.51 —1.37 {m, 2H), 1.37—1.25 (m, 2H), 1.24— 1.11 (m, 1H).

Example 132 6-[2-Cvyclobutvl-3-{nfluoromethviinudazol4. 5-blovridin-3-vil-3H-1.3-

benzothiazol-2-one,

HN’£§

(@]
The title compound was prepared in a manner analogous to Example 38, MS (ESI): mass caled. for

€15H3FN,08S, 390.1: mvz found, 391.0 [MHH]™. 'H NMR (400 Mz, DMSO-dy) 5 12.23 (5, 1H),
8.34(d,J = 7.9 Hz, 1H), 7.82 - 7.76 (m, 2H), 7.40 (dd, /= 8.4, 2.1 Hz, 1H), 7.32(d, J = 8.4 Hz,
1H), 3.71 — 3.60 (m, 1H), 2.49 — 2.40 (m, 2H), 2.18 — 2.09 (m, 2H), 2.02 — 1.93 (m, 1H), 1.92 - 1.81
(m, 1H).
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Example 133 6-(2-Cyclobutyl-5-methyl-7-morpholino-imidazof4,5-blpvridin-3-v13-3H-1.3-

benzothiazol-2-one,

S

S
HN"&O
The title compound was prepared in a8 manner analogous to Example 62. MS (EST): mass caled. for
CasHysNs0,8, 421.2; m/z found, 422.1 [M+H]". 'H NMR (400 MHz, CDCly) 8 7.27 (s, 1H), 6.94
{dd,J=83,2.1 Hz, 1H), 6.84 (d, /=83 Hz, 1H), 636 (5, 1H), 412 (¢, /= 7.2 Hz, 1H), 4.0 (s, 4H),
3.49-332(m, 1H), 2.61 ~2.44 {m, 4H}, 2.16 - 2.05 (m, 2H), 1.93 {dt, J=18.0,9.5 Hz, 2H), 1 .66
~1.42 (m, 4H).

Example 134 6-[2.5-Bis(trifluoromethyDimidazof4 5-bloyridin-3-vi1-3H-1.3-benzothiazol-2-

one.
N F
\H
r L F
. N N F
F
£
HN
O
Method A:

The title compound was prepared in a manner analogous to Example 88,
Method B
Step A: 6-{(3-Amino-o-{trifluoromethvhpvrdin-2-viaminobenzoldithiazol-2(3H)-one.. A

solution of 2-chloro-3-nitro-6~(irifluoromethylpyridine (2.0 g, 8.8 mmol) and 6-
aminobenzo[djthiazol-2(3H}-one (1.5 g, 8.8 mmol) m DMF (40 mL) was heated at 110 °C. After 3
h, sodium dithiontte (6.1 g, 35.3 romol) was added to the mixture was let stir at 110 °C for S h. The
reaction was diluted with water (320 raL.) and let stir for 20 nun where precipitate formed. The

reaction was filtered and the solid was washed with H,O and oven dried at 45 °C to give the desired
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compound as a solid (2.6 g, 90%). MS (ESI): mass caled. for CiaHoFsN4O8, 326.05 nv/z found,
327.0 [MHHT
Step B 6-(2 S-Bis{triflyoromethy-3H-imidazol 4. 5-blpvridin-3-vibenzold lthuazol-2(3H}-one. A

solution of 6-((3-amino-6-(triflucromethylpyridin-2-yhiamino)benzo[djthiazol-2(3H}-one (2.5 ¢,
7.7 mmoly in TFA (40 mL) was stirred at 70 °C for 16 h. The reaction was concentrated in vacuo,
diluted with sat. NaHCO; (200 mL} and extracted with EtOAc (150 mL x 3}. The organic layers
were combined, dried (Na,SQO4) and concentrated in vacuo. Purification (FCC, 810,
EtOAc/hexanes) afforded the title compound (1.7 g, 55%). MS (ESI}: mass caled. for
CisHFeNLOS, 404.0; my/z found, 404.9 [MHHT". 'H NMR (500 MHz, DMSO-d) 12.32 (s, 1H),
8.72(d,.J=8.4Hz, 1H), 8.04 (d, /=84 Hz, 1H), 7.96 (d, /=21 Hz, 1H), 7.59(dd, J=8.5, 2.1
Hz, 1H), 7.35 (d, J= 8.5 Hz, 1H).

Example 135 6-(2-Cvyclopropyl-7T-methvi-inudazol4.5-bloyvridin-3-vI-3H-1.3-benzothiazol-2-

The title compound was prepared in a manner analogous to Example 1. MS (ESI): mass caled. for
Ci7HN,08, 322.1; m/z found, 323.0 [MHH]™. 'H NMR (500 MHz, CDCL) § 11.01 (s, 1H), 8.17
(d,J=5.0Hz 1), 7.51 (d,/=2.1 Hz, 1H), 7.24 (dd, J = 8.4, 2.1 Hz, 1H), 7.07 (dd, J= 5.0, 0.8
Hz, 1H), 7.00(d, /= 8.3 Hz, 1H), 2.67 (s, 3H), 1.89 — 1.82 (m, 1H), 1.36 — 1.31 {m, 21}, 1.09 —
1.02 (m, ZH).
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Example 136: 6-{2-Cvclopropyl-S-methyl-7-morpholino-imidazol4 5-bipvridin-3-y1-3H-1.3-

benzothiazol-2-one.

o)

N

N
<

N

S
HN’4%)
The title compound was prepared in a manner analogous to Example 62. MS (ESI): mass caled. for
CoHaiNsOo8, 407.1: mv/z found, 408.0 [M-+H] "H NMR (400 MHz, DMSO-d,) 6 12,14 (5, TH),
778 (d, J = 2.0 Hz, 1H), 7.38 (dd, J = 8.6, 2.1 Hz, 1H), 7.30(d, J= 8.4 Hz, 1H), 6.43 (s, 1), 3.77

(s, 8H), 2.31 (s, 3H), 1.83 — 1.72 (m, 1H), 1.06 - 0.99 (m, 2H), 0.97 - 0.88 (m, 2H).

Example 137: 5-Chloro-2-cyclobutyl-3-(1 H-indazol-3-v1)-7-methvl-imidazol4. 3-blovridine.

N
DRES
Z~N

Cl N

/
HN-N

The title compound was prepared in a manner analogous to Example 1. MS (ESI): mass caled. for
C1eHisCINs, 337.1; m/z found, 338.0 [MHH]". 'H NMR (400 MHz, CDCL;) § 11.14 (br s, 1H), 8.02
(s, 1H), 7.61 (dd, J = 2.0, 0.7 Hz, 1H), 7.41 (d, /= 8.7 Hz, 1H), 7.14(dd, /=87, 1.9 Hz, 1H), 7.11
(d, /= 1.0 Hz, 1H), 3.61 ~3.49 (m, 1H), 2.74 (d, J = 0.7 Hz, 3H), 2.66 — 2.53 (1, 2H), 2.19 - 2.08
(m, 2H), 1.99 - 1.87 (m, 2H).
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Example 138: 3-(7-Bromo-1H-indazol-5-v1}-2-cyclobutyl-5-(triflucromethvi imidazol4. 5-
blpynidine,

N
DS
F P~N

N

/
HN-N

The title compound was prepared in a manner analogous to Example 1. MS (ESI): mass caled. for

5 (yeHBrFaNs, 435.0; m/z found, 436.0 [M+H]". "H NMR (400 MHz, DMSO-dg) § 13.89 (s, 11},
8.39 (s, 1H), 8.34(d, J=8.1 Hz, 1H), 8.01 (d, /= 1.6 Hz, 1H), 7.82(d, J=1.6 Hz, 1H), 7.79(d, J =
82 Hz 1H), 3.72-3.61 (m, 1H), 2.56 — 2.43 (m, 2H), 2.15 - 2.03 (m, 2H), 2.01 — 1.91 (m, 1H),
1.91-1.81 (m, 1H).

Br

10 Example 139: 5-I5-Methvl-2-(irifluoromethyDimidazol4.5-blpyridin-3-vilindolin-2-one.
S F
\
OO
N N F

HN

(]
The title compound was prepared in a manner analogous to Example 88. MS (ESI): mass caled. for

C1eHnFaNGO, 332.1; mv/z found, 333.0 [M+H]". 'H NMR (500 MHz, CDCl:) §8.11 (d, /=83 Hz,
1H), 7.99 (s, 1H), 7.33 - 7.28 (m, 2H), 7.27 (5, 1H), 7.02 (d, J = 8.9 Hz, 1H), 3.65 (s, 2H), 2.63 (s,
15 3H)

Example 140: 53-[2-Cvyclopropyl-5-{difluoromethvDimidazol 4. 5-blpvrnidin-3-vilindolin-2-one.

LX<

F,HC” N

HN
0

Sten Ac 5-({6-(Difluoromethy D-3-nitropyridin-2-vDaminoindolin-2-one. A mixture of 2-chloro-6-

20 {difluoromethy!}-3-nitropyridine (Intermediate 48, product from Step E, 1. 8 mL, 1.0 M 1 benzene,
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1.8 mmol), S-aminoindolin-2-one (330 mg, 2.16 mmol}, and DIEA (.62 mL, 3.6 mmol} in EtOH
{10 mL) was refluxed at 90 °C for 3 h. The reaction was cooled down and a precipitate formed. The
mixture was filtered and the precipitate was washed with cold EtOH. The solid was dried under
high vacuum to give the title compound as a brown solid (510 mg, 88%). MS (ESI}: mass caled. for
CrahoFoN4Os, 320.1; m/z found, 321.0 [M+H]"™

Step B: 5-{(3-Amino-6-{difluoromethvlipvridin-2-vlaminoyindolin-2-one. A mixture of 5-({(6-

(difluoromethyl}-3-nitropyridin-2-yljanmino)indolin-2-one (510 mg, 1.6 mmol), 10% Pd/C (54 mg)
m FtOH (13 mL) and THF (13 mL) in a 100 mL flask was placed under a H; balloon and stirred for
16 h. The reaction was filtered through Celite™ and the resulting solution was concentrated in vacuo
to give the desired compound as a grey solid (464 mg, 100%). MS (EST): mass caled. for
CHpFaNGG, 290.1 w/z found, 291.0 [MH+H]

Step C. 5-(2-Cvclopropvl-5-{diflucromethv}-3H-1midazol 4. 5-blpvridin-3-vhindolin-2-one. Toa

solution of 5~{(3-amino-6-{difluoromethyhpyridin-2-yljaminojindolin-2-one (0.10 g, 0.34 mmol)
and Cu(OAc) (0.03 g, 0.17 mmol) in AcOH (5.8 mL) was added cyclopropanecarboxaldehyde (39
ul, 0.52 mmol). The reaction was stirred for 1 h, then basified with 15% NaOH (6 mL}. The
reactin mixture was diluted with water (45 mL) and extracted with EtOAc (50 mL x 3). The organic
layers were combined, dried (Na,804), and concentrated in vacuo. Purification (FCC, 810,
EtOAc/hexanes) afforded the title compound (88 mg, 75%). MS (ESI): mass caled. for
C5HF2NL0, 340.1; m/z found, 341.1 [M+H]" 'H NMR (500 MHz, CDCL:) § 8.33 (s, 1H), 8.05
(d, J=8.2Hz 1), 757 (d, J=82 Hz, 1H), 7.45 - 7.31 (m, 2H), 7.07 (dd, /= 8.1, 0.7 Hz, 1H),
6.63 (t,.J=55.6 Hz, 1H),3.74 - 3.61 {m, 2H), 1.99— 1.83 (m, 1H), 1.45— 133 (m, 2H), 1.13 (dd, J
=82,2.8 Hz, 2H).

Example 141 5-[53-(Difluoromethvii-2-1sopropvi-umidazol 4. 5-blpvndin-3-vilindolin-2-one.

N
X
F Z~N

HN
O

The title compound was prepared 1n a manner analogous to Example 140. MS (ESI): mass caled. for

CisHisFoNO, 342.1; m/z found, 343.0 [M+H]". "H NMR (500 MHz, CDCly) § 8.48 (s, 1H), 8.16
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(d,J= 82 Hz, 1H), 7.60 (d, J = 8.2 Hz, 1H), 7.25 — 7.22 (m, 1H), 7.05 (dd, J = 8.1, 0.6 Hz, 1H),
6.63 (1, J = 55.5 Hz, 1H), 3.66 (s, 2H), 3.19— 3.09 (m, 1H), 1.37 (d, /= 6.8 Hz, 6H).

Example 142: o-[5-Methvl-2-(trifluoromethvDimidazof4.5-blovridin-3-v11-3H-1.3-benzothiazol-

2-0ne,
~-NF
N
| ] Y+
N N F

S
HN’&O
The title compound was prepared in a manner analogous to Example 88 MS (EST): mass caled. for
C1sHoFsNOS, 350.0; m/z found, 351.0 [M+H]™ "H NMR (500 MHz, CDCL) 9.41 (5, 1H), 8.15
(d,J=83Hz 1H), 7.49(d, J=2.1 Hz, 1H), 7.32— 7.28 (m, 2H), 7.15 (d,.J = 8.4 Hz, 1H), 2.67 (s,
3H).

Example 143 6-{2-Cvyclopropyl-5-methyl-imidazol4.5-bloyridin-3-vD-3H-1.3-benzothiazol-2-

one.

N
| L Y=<

N N
<
HN
(@]
The title compound was prepared in a manner analogous to Example 38 MS (EST): mass caled. for
C)7HNLO8, 322.1; m/z found, 323.0 [IMHHT. 'H NMR (500 MHz, DMSO-dg) § 12.18 (s, 1H),

7.87—7.81 (m, 2H), 7.44 (dd, J=8.4, 2.2 Hz, 1H), 7.33 (d, /= 8.3 Hz, 1H), 7.11 (d, /=82 Hz,
1H), 2.45 (s, 3H), 1.89 — 1.78 (m, 1H), 1.15 — 1.08 (m, ZH), 1.05 — 0.97 (m, 2H).
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Example 144: 6-(2-1sopropvl-3-methvil-imidazo{4.5-blpyridin-3-y1)-3H-1,3-benzothiazol-2-one.

S
HN"QO
The title compound was prepared in a manner analogous to Example 38. MS (EST): mass caled. for
C17H1sNOS, 324.1; m/z found, 325.0 [M+H]". TH NMR (500 MHz, DMSO-dg) § 12.19 (s, 1H),
7.92(d,J=8.1Hz, 1H), 7.80 (d,./= 2.1 Hz, 1H), 7.38 (dd, /= 8.4, 2.2 Hz, 1H), 7.31 (d, /=83 Hz,
1H), 7.14 (d, J = &1 Hz, 1H), 3.07 - 2.97 (m, 1H), 2.45 (s, 3H), 1.23 (d, J = 6.8 Hz, 6H).

Example 145; 6-(2-Cyclobutvl-S-methvl-imidazol4. S-blovridin-3-vD-3H-1 3-benzothiazol-2-

one.

S
HN’&O
The title compound was prepared in a manner analogous to Example 38 MS (ES1): mass caled. for
CisHsN4OS, 336.1: m/z found, 337.0 [M+H]". 'H NMR (500 MHz, DMSO-d) § 12.17 (s, 1H),
794 (d,J=8.1Hz, 1H), 7.72 (dd, /=19, 0.7 Hz, 1H), 7.34 — 7.26 (m, 2H), 7.14{d, /= 8.1 Hz,
1H), 3.63 —3.52 (m, 1H), 2.45 (s, 3H), 2.44 — 2.37 (m, 2H), 2.15 — 2.05 (m, 2H), 2.00 — 1.90 (m,
1H), 1.90 — 1.80 (m, 1H).

xample 146. 5-12-(1 1 -DifluoroethvD-S-methyvi-inudazol 4. 5-bipvnidin-3~vilindohn-2-one.

I

HN
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The title compound was prepared in a manner analogous to Example 88. MS (ESI): mass caled. for
C17H4F,NGO, 328.1; myv/z found, 329.0 [M+H]". 'H NMR (400 Mz, CDCls) § 8.17 (s, 1H), 8.04
(d,J=82Hz 1H), 734—7.27 (m, 2H), 7.20 (d, /= 8.3 Hz, 1H), 6.99 — 6.91 (m, 1H), 3.62 (s, 2H),
262 (s, 3, 2.19 (¢, ./ = 18.9 Hz, 3H),

Example 147. 2-Cyclopropyl-3-{1H-indazol-3-v1}-5-methvl-imidazol4.3-blovridine.

HN-N
The title compound was prepared in a manner analogous to Example 38 MS (EST): mass caled. for

Cy7HsNs, 289.1; m/z found, 290.1 [M+H]", 'H NMR (500 MHz, CDCL) § 12.06 (s, 1H), 7.97 (¢, J
=1.0 Hz, 1H), 7.91 (d, J=8.1 Hz, 1H), 7.74 (d,J = 1.9 Hz, 1H), 7.35—7.26 (m, 2H), 7.13 (d,J =
8.2 Hz, 1H), 2.83 —2.53 (m, 3H), 1.80 (s, 1H), 1.48 — 1.21 (m, 2H), 1.12 — 0.89 {m, 2H).

xample 148 3-{1H-Indazol-3-vIi-2-isopropvi-3-methvi-imidazo(4,.3-blpvnidine,

HN-N
The title compound was prepared in a manner analogous to Example 38. MS (EST): mass caled. for

C7H7Ns, 291.1; mv/z found, 292.1 [M+H]". 'H NMR (500 MHz, CDCL) § 11,75 (s, 1H), 8.03 —
7.98 (m, 2H), 7.66 (dd, /= 1.9, 0.8 Hz, 1H), 7.35(d, J=8.5 Hz, 1H), 7.21 — 7.18 (m, 1H), 7.15(d, J
=82 Hz, 1H), 3.11 —2.99 (m, 1H), 2.65 (s, 3H), 1.33 (d,J = 6.9 Hz, 6H).
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Example 149; 2-Cvclobutyl-3-(1 H-indazol-5-v1}-5-methvl-imidazol4. 5-blpvridine.

HN-N
The title compound was prepared in 3 manner analogous to Example 38. MS (ESI): mass caled. for

CisHy7Ns, 303.1; m/z found, 304.1 [M+H]". 'H NMR (500 MHz, CDCls) § 12.29 (s, 1H), 8.04 (d, J
= 8.1 Hz, 1H), 7.93 (d, /= 1.0 Hz, 1H), 7.56 (dd, J = 1.9, 0.8 Hz, 1H), 7.22 (dd, J=8.7, 1.0 Hz,
1H), 7.17 (d,.7= 8.1 Hz, 1H), 7.08 (dd, J= 8.7, 1.8 Hz, 1H), 3.60 — 3.50 (m, 1H), 2.69 (s, 3H), 2.66
—2.52 (m, 2H), 2.15 (dddd, /= 11.9,9.5, 6.5, 4.2 Hz, 2H), 2.03 — 1 86 (m, ZH).

Example 150: 6-[2-(1.1-Difluoroethyl}-3-methvl-imudazol4.3-blovridin-3-v11-3H-1 3-

benzothiazol-2-one.

S
HN—Qb
The title compound was prepared in a manner analogous to Example 88. MS (ESI): mass caled. for
C16H 12 FNGOS, 346.1; m/= found, 347.0 [IMAHH] 'HNMR {400 MHz, CDCl;) 6 1028 (5, 1H), 810
(d, /J=82Hz 1H), 749 (d,/=20Hz 1H), 7.28 - 7.22 {m, ZH}, 7.00 (d, /= 8 S Hz, 1H)}, 2.69 (s,
3H), 2.20 (1, J= 189 Hz, 3H).

Example 151 3-(1H-Indazol-5-y1}-5-methyl-2-(trifluoromethvimidazol4. 5-blpvridine.

>N F
| [ >4+
NN F
/
HN-N

The title compound was prepared in a manner analogous to Example 88. MS (ESI): mass caled. for

C1sHoFaNs, 317.1; m/z found, 318.0 [MH+H]™. 'H NMR (400 MHz, CDCL) 8 1110 (s, 1H), 8.17 (4,
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J=83 Hz, 1H), 808 (d, /= 1.0 Hz, 1H), 7.79 (¢, /= 1.8 Hz, 1H), 7.48 ~ 7.43 (m, 1H), 7.35 - 7.29
(m, 2H), 2.67 (s, 3H).

Example 152: 2-(1.1-Diftuorcethv}-3-{1 H-indazol-5-vD)-S-methvl-imidazol4.5-blpvridine.

HN-N
The title compound was prepared in a manner analogous to Example 88. MS (EST): mass caled. for

C6HyaFaNs, 313.1; m/z found, 314.0 [M+H]". 'H NMR (400 MHz, CDCl;) § 11.18 (s, 1H), 8.10 (d.
J=82Hz, 1H), 8.03 (d, /= 1.0 Hz, 1H), 7.80—7.76 {m, 1H), 7.41 — 7.37 (m, 1H), 7.34 — 7.30 {m,
1H), 7.25 (d, J = 8.4 Hz, 1H), 2.66 (s, 3H), 2.17 (t. J = 18.8 Hz, 3H).

Example 153 5-[5-{DhifluoromethyvD-2-{(trifluoromethv Dimidazol4. 5-blpynidin-3-vilindolin-2-

N
Lo

F,HC” N

one.

HN 0

A solution of 3~((3-amino-6-(diflucromethylpyridin-2-yDammojindolin-2-one (Intermediate 48,
product from Step G, 0.10 g, 0.34 mmol) in TFA (0.40 mL, 5.2 mmol) was stirred at 80 °C for 16
h. The reaction was concentrated én vacuo, diluted with sat. aq. NaHCO; (S ml), and extracted with
FtOAc (5 mL x 3). The organic layers were combined, dried (Na:SOy), filtered, and concentrated in
vacuo. Panfication (FCC, 510, BtOAc/hexanes) afforded the title corapound (19 mg, 15%). MS
(EST): mass caled. for CisHoFsN,O, 368.1; m/z found, 369.0 [MHHT™. TH NMR (500 MHz, CDCls)
6839(d, /=84 Hz TH), 821 (s, 1H), 778 (d, /=84 Hz, 1H), 734 - 7.28 {m, 2H}, 7.07(d, /=
89 Hz tH), 6.64 (t, /=552 Hz, 1H}, 3.68 (s, 2H}.
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Example 154 5-[2-(1.1-Diftuorcethyl}-S-(difleoromethyihimidazof4. 5-bipvridin-3-yilindolin-2-

one.
N
® ‘)—K
) NN FF
F

HN
O

Exarople 154 was prepared in a manner analogous to Example 153 MS (ESI): mass caled. for
C1-HpF N4, 364.1; mv/z found, 365.0 [M+H]". "H NMR (500 MHz, CDCly) § 8.30(d, /=83 Hz,
1H), 7.72 (d, J = 8.3 Hz, 2H), 7.37 — 7.29 (m, 2H), 7.02 (d, J= 8.9 Hz, 1H), 6.63 (1, =553 Hz,
1H), 3.66 (s, 2H), 2.21 (t, J = 19.0 Hz, 3H).

Example 155. 2-(4-Fluorophenv}-3-(1H-indol-3-v1}-S-methvisulfanvl-imudazol 4.5-blpvridine.

N\ NH
Example 155 was prepared i a manner analogous to Example 38. MS (ESI): mass caled for
CyHisFNGS, 374.1; m/z found, 375.0 [MAH]". TH NMR (400 MHz, DMSO-ds) § 2.41 (s, 3H) 6.51
(t,/=21Hz, 1H)7.08(dd, /J=86,21 Hz, 1H) 7.14 - 7.21 {m, 2H) 7.24(d, /=86 Hz, 1H} 749
(t,/J=28Hz IH)753(d,./J=86Hz 1H)755-760(m, 2H) 7.62(d,/=21Hz 1H)806(d. J=
8.6 Hz, 1H) 11.42 (br s, 1H).

Example 156: 3-{1H-Indazol-5-v1}-2-phenvi-imidazol4.5-blpvridin-5-ol.

HN-N
A solution of 6-chloro-5~-nitropyridin-2(1 Hj-one {(Intermediate 4, 150 mg , 0.86 mmol) and 1H-

indazol-5-armine (115 mg, 0.86 mmol) in DMF (2.5 mL) was heated at 100 °C for 3 h.
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Benzaldehvde (90 mg, 0.86 mmol) was added to the mixture and the reaction was let stir for 30 nun
followed by addition of sodium dithionite (150 mg, 0.86 mmol). After 12 h at 100 °C the reaction
was allowed to cool, diluted with EtOAc (100 mL}, and washed with H,O (50 mL x 3). The organic
layer was dried (Na,SQy), filtered, and concentrated in vacuo. Purification (FCC, S10,,
EtOAc/hexanes) afforded the title compound (25 mg, 10%). MS (ESI): mass caled. for CioHi3NsG,
327.1; m/z found, 328.0 [MHH]". 'H NMR (500 MHz, DMSO-ds) § 13.33 (s, 1H), 10.76 (s, 1H),
816(s, 1H}, 8.03(d,/=85Hz 1H), 790 (dd, 7=19,07 Hz, 1H), 7.66(d, /=87 Hz, 1H), 7.52 -
748 (m, 2H), 7.36 —7.27 (m, 4H), 6.62 (d, J=18.5 Hz, 1H),

Txample 157 2-Cyvclopropvi-3-{1H-indazol-3-vi-5-methoxyv-imudazol4.5-binvridine,

LI

/
HN-N

Step A 2-Cyceloprooyl-3-{1-{(2-(irimethyisdyDethoxy imethyD-1H-indazol-3-v11-3H-

imidazof4.5-blpvridin-5{4H}-one. To a solution of S-amino-6-({(1-{(2-

(trimethyisitylDethoxymethyl)- 1 H-indazol-S-yhamino)pyridin-2(1 H)-one (
Intermediate 49, 350 mg, 0.94 mmol) in DMF (12.0 mL) was added cyclopropanecarbaldehyde

(0.24 mL, 1.8 mmol} and sodwm dithiontte {538 mg. 2.83 momol}. The resulting nuxture was
heated 85 °C for 1hr. The reaction was allowed to cool, diluted with EtOAc and washed with
H;0O. The organic layer was dried (Na,SO;) and concentrated in vacuo. The resulting residue
was triturated in DCM to give the title compound (225 mg, 56%). MS (EST): mass caled. for
CaxHyN:=0,8i, 421.6; m/z found, 422.6 [MH+HT". "H NMR (400 MHz, DMSO-ds) 6 10.57 (s,
1H), 8.40 — 8.29 (m, 1H), .14 — 8.06 (m, 1H), 8.06 —7.98 (m, 1H), 7.89 (d, /= 8.5 Hz, 1H),
764 (dt, J=838, 2.8 Hz, 1H), 6.56 (d, J= 8.5 Hz, 1H), 5.91 (s, 2F), 3.71 — 3.58 (m, 2F), 1.83
(ddd, J=13.0, 6.8, 3.3 Hz, 1H), 1.14 (ddd, /= 6.2, 3.8, 2.1 Hz, 2H), 0.99 (ddd, /= 8.3, 6.3, 3.4
Hz, 2H), 0.96 — 0.86 (m, 2H), 0.06 - 0.01 (s, 9F).

Sten B: 2-Cvclopropvl-5-methoxy-3-(1 -((2-{irmethvisiivDethoxy imethyD-1H-indazol-5-v-3H-

mmdazof4.5-blpyridine. A solution of 2-cyclopropyl-3-(1-{((Z-{trimethylsily Dethoxymethyl)- 1 H-

ndazol-5-y1}-3H-mudazof4,5-blpyrnidin-5(4H}-one (215 mg, 0.51 mmol) 1 DMF (6.0 mlL) was
added Iithium hydride (10.6 mg, 1.53 mmol) portionwise at 0 °C. The mixture was stirred at this
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temperature for 30 minutes. Methyl todide (0.07 mL, 1.12 mmol} was added. The resulting mixture
was stirred at O °C for another 10 minutes, and then warmed to 1t and stirred for 3 h. The reaction
nmuxture was quenched with sat aq. NH (1 and diluted with EtOAc and water. The combined
organic layers were dried {(Na;8QOy4), filtered, and concentrated under reduced pressure.
Purification (FCC, 510,, Hex/EtOAc) afforded the title compound (72 mg, 32%). MS (ESI): mass
caled. for CosHyoNs(L8;, 435.6 m/z found, 436.6 [MAH] 'H NMR (400 MHz, DMSO-dg) 6 8.38
(d,J=09Hz, 1H), 814 (dd, J=2.0,0.7 Hz, 1H), 8.07 (dt, /= 8.8, 0.9 Hz, 15}, 8.00(d, /= 8.6 Hz,
1H), 7.72 (dd, /= 8.8, 1.9 Hz, 1H), 6.78 (d, J = 8.5 Hz, 1H), 5.94 (s, 2H), 3.79 (5, 3H), 3.72 — 3.63
(m, 2H), 1.94 (11, /=82, 48 Hz 1H), 1 24-1.15(m, 2H), 1.06 {m, J=8.2,606,3.7 Hz, 2H}, 1.00 -
0.86 (m, 2H), 0.03 —-0.04 (m, 9H).

Sten C: 2-Cyvclopropvl-3-{1 H-mmdazol-5-v1-3-methoxv-imidazol4.5-bipvridine. A solution of 2-

cyclopropyi-S-methoxy-3-(1-{(2-(trimethylsilvl)ethoxyymethyl)-1 H-indazol-3-y1}-3H-imidazo[4,5-
blpyridine (70 mg, 0.16 momol) in DCM (1.0 roL) was added TFA (1.0 mL) and the mrxture was
stired for 30 minutes. The solvent was concentrated in vacuo to give the intermediate (5-(2-
cyclopropyl-3-methoxy-3H-tmidazo[4, 5-blpynidin-3-y1}-1H-indazol- 1 -vmethanol which was
further dissolved 1in 2M NH; in methanol.  After stirring the mixture for another 30 minutes, the
sovent was concentrated in vacuo and the crude residue was purified by reverse-phase HPLC using
a XBridge "C column (5pm, 100 x 4.6mm), mobile phase of 10-100% ACN in 20 mM NHOH, to
afford the title compound as white sohid (24 mg, 48%). MS (ESI}: mass caled. for Ci7HisNsO,
305.1; mvz found, 306.0 [M+H]". "H NMR (400 MHz, DMSO-d:) 6 13.41 (brs, 1H), 8.22(d,J=
1.1 Hz, 1H}, 8.01 - 798 (1u, 1H), 789 (d, /=85 Hz, 1H}, 7.79 - 7.74 (m, 1H), 7.50 (dd, J =8 8,
1.9Hz, 1H), 6.67(d, /=85 Hz, 1H}, 3.69(s, 3H}, 191 - 1.79(m, 1H), 1.13 ~ 1.07 {m, 2H}, 1.00 -
0.92 (m, ZH).

Example 158: 6-[2-Ethyi-S-(triflucromethylyimidazol4,5-blpyridin-3-vi}-3H-1.3-benzoxazol-2-

One.
N
LY
F N/ N
F
<
HN
@)
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Step A N-(2-({2-Oxo-2.3-dihydrobenzoldioxazol-6-vl}amino -6-(trifluoromethy Dpvridin-3-

yiitetrahydro-2H-pyran-4-carboxamide. A solution of 6-((3-amino-o-(trifluoromethyl}pyridin-2-

vhamino}benzo[djoxazol-2(3H}-one (Intermediate 58, 50 mg, 0.16 mmol) and EGN (0.045 mmol,
0.32 mmol} in DCM at 0 °C was treated with tetrahydro-2H-pyran-4-carbonyl chloride (26 mg,
0.18 mmol) and the reaction stirred at rt for 2 h. The mixture was washed with water, and the
organic layer dried (MgSQy}). Purification (FCC, 810, with a gradient of 0 to 45% etheyl acetate /
hexanes) afforded the title compound (32 mg, 46%).

Step B 6-[2-Ethvi-5-(tnfluoromethyvllimidazo{4, S-blpyridin-3-vl]-3H-1,3-benzoxazol-2-one. A

solution of N-(2~({2-ox0-2,3-dihydrobenzo|djoxazol-6-vhamino}-6-(trifluoromethylipyridin-3-
yhtetrahydro-2H-pyran-4-carboxamide (321 mg, 0.76 mmol) in proprionic acid (1 mL) was heated
to 100 °C for 1h. To the reaction ruixture was added HC1(0.0046 L, 0.15 rumol) and the reaction
was further heated at 100 °C for 1 h. The reaction was quenched with NaHCO; and extracted with
DCM. The organic layer was separated, dried (MgSQy), filtered and the solvents evaporated in
vacuo. Purification (reverse phase chromatography, 75% [25mM NHHCO;] - 25% JACN: MeOH
1:1} to 38% [25mM NHHCO:] - 62% [ACN: MeOH 1:1}]) afforded the title compound instead of
the desired pyran (3.26 mg, 1.2%). MS (ESI): mass caled. for CigHpiFaNyOs, 348.1; m/z found,
349.0 [MHH] "H NMR (300 MHz, DMSO-dg): 0 11.99{(brs, 1H}, 831 (d, /=82 Hz IH), 7.78
(d, J=82Hz, 1H), 7.63 (s, 1H), 7.41 - 7.17 (m, 2F), 2.78(d, J= 7.5 Hz, 2H), 127 (t, J = 7.5 Hz,
3H).

Example 159: o-[2-Isopropyl-5-(trifluoromethvlimidazol4. 5-blovridin-3-vi1-3H-1.3-

benzoxazol-2-one.
\{/KTN: :

o
HN/QO

A solution of 6-{((3-amino-6-(trifluoromethy}pyridin-2-yhaminobenzof djoxazol-2(3H}-one

{Intermediate 58, 100 mg, 0.32 mumol)}, and isobutyryl chloride (0.037 mL, 0.35 mmol) in toluene (4
ml.}) was heated to 100 °C for 2 h. The reaction was treated with HCl (15 puL), and heated at 120 °C

for 2 h, followed by the addition of p-toluenesulfonic acid (12 mg, 0.064 mmol) and heated an
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additional 2 h at 120 °C. The reaction was cooled to rt and washed with water. The organics were
combined, dried (MgSQy), filtered and concentrated under reduced pressure. Purification (FCC,
S10,, with a gradient of 0 to 45% ethey! acetate / hexanes) afforded the title compound (30 mg,
25%). MS (ESI): mass caled. for CiHsFsNyO,, 362.1; mv/z found, 363.0 [M+H] "HNMR {300
MFHz, DMSO-d)5 12.00 (br s, 1H), 8.32(d, /=82 Hz, 1H), 7.78(d, /= 82 Hz, 1H), 7.68 (d, ./ =
1.5Hz 1H), 737(dd, /=82,17Hz 1H), 731 (d, /=82 Hz 1H),3.14-29 (m, I1H), 1. 26 (d,J
= 6.8 Hz, 6H).

Example 160: 6-[2-Tetrahvdropyran-4-vi-S-{intluoromethyvhimidazol 4. 5-bloyridin-3-vil-3H-

1 .3-benzoxazol-2-one.

x_—N
F. PN

AN

O
The title compound was prepared 1n a manner analogous to Example 159 MS (ESI): mass caled. for

CotisF3N4On, 404.1; m/z found, 405.0 [M+H]™. 'H NMR (300 MHz, DMSO-ds)6 12.01 (br s, 1H),
8.38 (d,J =82 Hz, 1H), 7.84 (d, /= 8.2 Hz, 1H), 7.68(d,J = 1.5 Hz, 1H), 7.38 (dd, ./ = 8.2, 1.7 Hz,
1H), 7.31 (d, J = 8.2 Hz, 1H), 3.99~ 3.63 (m, 2H), 3.30 —3.23 (m, 2H), 3.21 — 2.82 (m, 1), 2.03 —
1.82 (m, 2H), 1.82 ~ 1.61 {m, 2H).

Example 161 (R/8)-6-[2-Tetrahvdrofuran-3-vi-3-{trifluoromethvDimidazol4.5-blpvndin-3-vli-

3H-1 3-benzoxazol-Z-one.

N
ST
F Z~N

AN

O
The title compound was prepared in a manner analogous to Example 159 MS (ESI): mass caled. for
C1H13FaNyOs, 390.1; m/z found, 391.0 [MHH]™. 'H NMR (300 MHz, DMSO-d)s 12.01 (brs, 1H),
8.34(d, /=82 Hz, 1H), 7.80 (d,J = 8.2 Hz, 1H), 7.67 (s, 1H), 7.38 (d, /= 8.3 Hz, 1H), 7.32(d,J =
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8.2 Hz, 1H), 4.03 —3.93 {m, 1H), 3.92~3.81 (m, 2H), 3.80 — 3.66 {m, 1H), 3.65 —3.50 (m, 1H),
2.40 - 2.21 {m, 1H), 2.20 - 2.01 (m, 1H).

Example 162: 0-[2-{EthoxymethyD-5-(tnifluoromethyv iimudazol4. 3-blovridin-3-v11-3H-1 3-

benzoxazol-2-one.

N
\>_‘
FE\/(NIN O—\

F

0O

AN

@)
The title compound was prepared in a manner analogous to Example 159 MS (ESI): mass caled. for

C17HsFaNyQs, 378.1; m/z found, 379.0 [MHHT™. 'H NMR (300 MHz, DMSO-d6)s 12.00 (s, 1H),
8.41(d, /=81 Hz, 1H), 7.84(d.J= 81 Hz, 1H), 7.64(d,.J= 1.6 Hz, 1H), 7.38 (dd,.J=83, 1.8 Hz,
1H), 7.31 (d, /= 8.2 Hz, 1H), 4.65 (s, 2H), 3.42 (g, J = 7.0 Hz, 2H), 1.00 (1, J = 7.0 Hz, 3H).

Example 163: 6-[2-fert-Butvl-5-{irifluoromethyv Dimidazol 4. 5-bloyridin-3-vi-3H-1 3-

benzoxazol-2-one.

el

&

(@)
The title compound was prepared in a manner analogous to Example 159 MS (ESI): mass caled. for

C1sHsFaNOs, 376.1; m/z found, 377.0 [MHHT". 'H NMR (300 MHz, DMSO-ds) 6 12.04 (s, 1H),
829 (d, /=82 Hz \H), 7.77(d.J=8.2 Hz, 1H), 7.67(d, J= 1.4 He, 1H), 7.36 (dd, /=82, 1.6 Hz,
1H), 7.28 (d,./= 8.2 Hz, 1H), 1.30 (s, 9H),
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Example 164. 5-[2-(2-Fluoro-4-pyridyli-S-(tnifluoromethvihimidazo{4. 5-blpyridin-3-vilindolin-

Z2-one.
N —
A
N N
® N>—<\j,<
F;:C7 N
F
HN o

A mixture of 5-{(3-ammo-o-(trifluoromethylypyridin-2-ylanunoyndolin-2-one (Intermediate 46,
308 mg, 1 mmol}, 2-fluoroisonicotinaldehyde (150 mg, 1.2 mmol), and copper (11} acetate (90.7 mg,
0.5 mmol) in 5 mL of AcOH was stured at rt for 15 hin a loosely capped vial. The vial cap was
removed and the reaction was sturred 1 open air for 15 h. The crude miuxture was filtered and
purified (semu~-prep HPLC with TFA (0.05%) buffered water and ACN). The purified product was
re~dissolved m EtOAc (20 mL), washed with NaHCOs (sat. 2x20 mL), then water (20 mL). The
organics were dried (NaxSQy), filtered, and concentrated under reduced pressure to afford the title
compound as a brown solid (40 mg, 10%). MS (EST): mass caled. for CooHiFyN=Q, 4131, wm/z
found, 414.0 [M+H] " 'H NMR (400 MHz, CD:0D) 5 841 (d, /J=82Hz 1H), 826 (d, /= 50Hz,
1H), 7.85 (d, J = 8.3 Hz, 1H), 7.52 - 7.46 (m, 1H), 738 (d,.J=23.3 Hz, 21, 7.30(d, J = 8.4 Hz,
1H), 7.08 (d, .= 8.3 Hz, 1H), 3.65 (s, 2H).

Example 165 2-{2-Fluoro-4-pvridvD-3-{1 H-indazol-5-v1}-5-(trifluoromethyDimidazol 4. 5-

blpyridine,

S
\ N

F N/N N

F F

F

/
HN-N

The title compound was prepared in a manner analogous to Example 1. "H NMR (400 MHz,
CD:0D) 5 8.44 (d, J =82 Hz, 1H), 821 — 8.17 (m, 2H), 7.96 (dd, J = 2.0, 0.8 Hz, 1H), 7.87(d, .J =
83 Hz 1H), 7.76 (dt, /=87, 09 Hz, 1H), 745 (dd, /=88, 1. 9 Hz, 1H), 742 {dt, /=53, 1.6 Hz,
1H), 7.32 —7.29 (m, 1H).
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Example 166; 5-[2-(3-Fluorocyclobutyl-S-(trifluoromethyvDimidazol[4.5-blpyridin-3 -yl hindolin-

Z2-one.
N
|\ \>_<}F
F ~
F NN
F
HN

O
Step A 3-Fluorogvclobutanecarbonyl chlonde. To a solution of 3-fluorocyclobutanecarboxylic

acid (118 mg, 1 mmol} 1 DMF (5 pLj and DCM (1 mL} was added oxalyl dichioride (127 mg, 1
mmol) dropwise at rt. The reaction mixture was stirred for 3 h. The crude 3-
fluorocyclobutanecarbonyl chioride solution was used directly without further purification in the
next step.

Sten B: 3-Fluoro-N-{2-{(2-oxomndolin-3-vhiamino-6-{irifluoromethyhpvridin-3-

vhevelobutanecarboxamide A cooled (0 °C) solution of S~((3-anuno-6-(trifluoromethylypyridin-2-

vhanminohndolin-2-one (Intermediate 46, 285 mg, 0.92mrool) in THF (4 mL) and EtN (0.51 mi,
3.7 mmol) was added dropwise to 3-fluorocyclobutanecarbonyl chlonide. The reaction was stirred at
0 °C for 2 h. Solvent was removed under reduced pressure. Purification (FCC, 810, hexane/EtOAc)
afforded the title compound (105 mg, 28%). "H NMR (400 MHz, CD;0D) $ 7.85(d, /=7.8 Hz,
1H), 7.57 (d, /= 2.1 Hz, 1H), 7.45 (dd, J= 8.5, 2.2 Hz, 11}, 7.13 (d, /= 7.9 Hz, 1H), 6.83 (d, / =
8.4z 1H), 5.38 511 (m, 1H), 3.53 (5, 2H), 3.42 - 3.35 (m, 1), 2.75 ~ 2.61 {m, 2H), 2.62 - 2.44
{m, ZH}.

Step O 5-12-(3-Fluorocyalobutv)-S-{trifluoromethyvlimidazol4.5-blpyridin-3-vilindolin-2-one. A

sotution of 3-flucro-N-(2-¢{(2-oxomdolin-5-yhammo}-6-(trifluoromethypynidin-3-
vheyclobutanecarboxamide (30 mg, 0.19 mmol) n acetic acid {8 mL) was heated 1n a microwave
reactor at 120 °C for 20 mun. The reaction muxture was concentrated under reduced pressure. The
reaction mixture was diluted with EtGAc (20 mL} and washed with NaHCGs (sat. 3x20 mL). The
orgamics were dried (Na,SOy), filtered, and concentrated under reduced pressure. Purification
(FCC, 8i0,, hexane/EtOAc, 5% to 35%) afforded the title compound (35 mg, 46%). "H NMR (400
MHz, CDCls) § 9.10 (s, 1H), 8.20 (d, J = 8.2 Hz, 1H), 7.68 (d, J= 8.3 Hz, 1H), 7.21 (s, 1H), 7.15
(dd, J=8.1,2.1 Hz, 1H), 6.98 (d, /= 8.2 Hz, 11}, 5.104.85 (m, 1F1), 3.59 (5, 2H), 3.10 ~ 2.99 (m,
1H), 2.91 — 2.74 (m, 2H), 2.74 — 2.62 (m, 2H).
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Example 167: (R)-3-{1H-Indazol-3-v1}-2-sec-butvi-3-{iriflucromethvimidazol4. 5-blpvridine.

x_—N
U<
F N/N

F

I
HN-N

Resolved enantiomer of Example 102 MS (ESIY: mass caled. for CizHisF3Ns, 359.1; m/z found,
360.0 [M+H] . "H NMR (400 MHz, CD:0D) § 8.25 - 8.19 (m, 2H), 7.93(d. J= 1.7 Hz, 1H), 7.80
(d, /=87Hz 1H),7.75(d, /=83 Hz 1H), 744 - 739 (m, 1H), 3.03 - 292 (m, 1H), 1.99-1.87
{m, 1H}, 1.75 - 1.64 (m, 1H), 1.37(d, /=69 Hz, 3H), 0.87 - 0.79 {m, 3H).

xample 168 {8)-3-{1H-Indazol-5-vhi-2-sec-butvi-5-{irifluoromethvlimidazo(4,5-blpvridine.

“,
)
\'/(I 2

I
HN-N

Resolved enantiomer of Example 102 MS (ESI): mass caled. for CizHisF3Ns, 359.1; m/z found,
360.0 [MHHT 'H NMR (400 MHz, CD:OD) 8 8.25 — 8.20 {m, 2H), 7.95 = 7.91 (m, 1H), 7.80 (4, J
=88 Hz, 1H}, 7.75(d, /=83 Hz, 1H}, 744 - 739 (m, 1H), 3.04 - 2.91 {m, 1H)}, 1.99 - 1.86 {(m,
1H), 175~ 1.63 (m, 1H), 1.37 (d, /= 6.8 Hz, 3H), 0.88 - 0.79 {m, 3H).

Example 169: 2-(5-Fluoro-2-pyridyD-3-{1 H-indazol-5-v1}-5-{trifluoromethvDimidazol4 . 5-

blpyridine,
N=

_n—N
e F
F ~N \ /
N
F

F

/
HN-N

The title compound was prepared in a manner analogous to Example 1. MS (ESI): mass caled. for

C1oHoF4Ne, 398.1; m/z found, 399.0 [M+H]". "H NMR (400 MHz, CD;0D) 58.39(d, J= 8.2 Hz,

b2
S
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1H), 8.29 (d, J = 2.9 Hz, 1H), 8.18 (dd, J= 8.8, 4.4 Hz, 1H), 8.13 (s, 1H), 7.87— 7.81 (m, 2H), 7.76
~7.69 (m, 1H), 7.66 (d,.J = 8.8 Hz, 1H), 7.37 (dd, J= 8.8, 1.9 Hz, 1),

Example 170: 3-(1H-Indazol-5-yD-5-1sopropyl-2-(trifluoromethy liimidazol4. 5-blovridine.

N R F
T X
p/

HN-N
The title compound was prepared in a manner analogous to Example 125. MS (ESI): mass caled. for

C)7H4FNs, 345.1; m/z found, 346.0 [M+H]. 'H NMR (400 MHz, CD,0D) § 8.24 — 8.17 (m, 2H),
7.98(d, /=18 Hz, 1H), 7.79— 7.74 (m, 1H), 7.47 (dd, /= 8.9, 1.9 Hz, 1H), 7.43 (d,./=8.5 Hz,
1H), 3.16 —3.06 (m, 1H), 1.25 (5, 3H), 1.23 (s, 3H).

Example 171 5-ferr-Butvl-3-{1 H-indazol-5-v1)-2-(trifluoromethyDiumidazol 4. 5-blovridine.

N R F
\

[ >

NN F
/
HN-N

The title compound was prepared in a manner analogous to Example 125. MS (ESI): mass caled. for
CoH6FNs, 359.1; m/z found, 360.0 [VMHH]". 'H NMR (400 MHz, CD50D) §8.22(d, J= 1.0 Hz,
1H), 8.18 (d,./= 8.6 Hz, 1H), 7.97 (¢, /= 1.8 Hz, 1H), 7.78 — 7.74 (m, 1H), 7.61 (d, /= 8.6 Hz,

1H), 7.50 — 7.45 (m, 1H), 1.30 (s, 9H).

Example 172 3-(1H-Indazol-3-vIi-N-1sopropvi-3-{triflucromethvhimidazol4.5-blpvridine-2-

carboxamide,
N 0
F l z >
NZ N HN—<<
F
]
HN-N
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The title compound was prepared in a manner analogous to Example 128 MS (ESI): mass caled. for
C1eHsFaNGO, 388.1; m/z found, 389.0 [M+H]". 'H NMR (400 MHz, CD20D) § 8.42(d, J = 8.3

Hz, 1H), 8.18(d, J=1.1 Hz, 1H), 7.92— 7.89 (m, 1H), 7.85 (d, /=84 Hz, 1H), 7.74 - 7.69 (m,

1H), 7.46 (dd, /= 8.8, 1.9 Hz, 1H), 4.11 — 4.00 (m, 1H), 1.21 (s, 3H), 1.19 (s, 3H).

Example 173 I3-(1H-Indazol-3-vD-5-(trifluoromethy iimidazo{4.5-blovridin-2-v1}-pyrrolidin-1-

vi-methanone,

\N
FI YA

HN-N
The title compound was prepared in a manner analogous to Example 128 MS (ESI): mass caled. for

CiobsF5NgO, 400.1; mvz found, 401.0 [M+H]™. 'H NMR (500 MHz, CD:0D) 8 8.44 — 8.40 (m,
1H), 8.19(d, /= 1.1 Hz, 1H), 7.99 - 7.96 {m, 1H), 7.86 (d,.J=8.5 Hz, 1H), 7.76 — 7.72 (m, 1H),
7.55—7.51 (m, 1H), 3.67 (t, /= 6.8 Hz, 2H), 3.52 — 3.46 (m, 2H), 1.96 — 1.88 (m, 4H).

Example 174 2-(4-Fluorophenvii-3-{1H-indol-3-viimidazol4. 5-blpyridine,

HN
The title compound was prepared in a manner analogous to Example 33, MS (ESI): mass caled. for

CaoHsFNy, 328.1; m/z found, 329.1 [M+H]". 'H NMR (500 MHz, CDCl;) § 8.51 (s, 1H), 8.38 (dd,
J=48 1.5Hz, 1H), 8.15(dd, J=8.0, 1.5 Hz, 1H), 7.69—7.62 (m, 3H), 7.50 - 7.45 (m, 1H), 7.33
7.27 (m, 2H), 7.12 (dd, J = 8.5, 2.0 Hz, 1H), 7.01 — 6.93 (m, 2H), 6.62 — 6.57 (m, 1H).

209
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Example 175 4-[2-(4-Fluorophenyl}-3-(1 H-indol-S-yiimidazo{4.5-bipyridin-7-vimorpholine.

(O]
GO

Koy

The title compound was prepared in a manner analogous to Example 62. MS (EST): mass caled. for

CouHaoFNsO, 413.2: mvz found, 414.2 [M+H]"

Example 176: 3-(1H-Indazol-5-y1}-2-14-(trifluoromethy Dphenvi hmudazol 4. 5-blovridine,

X

HN-N

The title compound was prepared in a manner analogous to Example 1. MS (ESI): mass caled. for
CooH,FsNs, 379.1; m/z found, 3801 [MHH]" 'H NMR (500 MHz, CDCL) § 11.43 (s, 1H), 8.47
(dd, /=438, 1 5Hz 1H), 824 (dd, /=81, 1.5Hz 1H}, 806(d,/J=11Hz 1H)},779-7.73 (im,
3H), 7.58 —7.52{m, 2H}, 7.45 - 7.41 (m, 1H), 7.38{dd, /= 8.0, 4.8 Hz, 1H}, 7.27 - 7.24 (m, 1H}.

Example 177: 3-(1H-Indazol-5-y1}-2-14-(trifluoromethoxyphenvlimidazol4.5-blpvridine,
R F
N s
EI —)—
NZ N

/
HN-N

The title compound was prepared in a manner analogous to Example 1. MS (ESI): mass caled. for
CaoHFaNsG, 395.1; mv/z found, 396.1 [M+H] "H NMR (500 MHz, CDCli) 6 10.68 (s, 1H), 842
(dd, /=438, 1 5Hz 1H), 819(dd, /=80, 1.5 Hz, 1H}, 812(d,/=11Hz 1H), 782 (dd, /=19
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0.8 Hz, 1H), 7.70 — 7.63 (m, 2H), 7.59 - 7.53 (m, 1H), 7.35 (dd, /= 8.1, 4.8 Hz, 1H), 7.31 (dd, J =
8.7, 1.9 Hz, 1H), 7.16 — 7.12 (m, 2H).

Example 178 5-12-14-{Tofluoromethviphenvilimidazof4.5-blovridin-3-vllindolin-2-one.

HN
(@]

The title compound was prepared in a manner analogous to Example 33, MS (EST): mass caled. for
CoHpsFaNO, 394.1; m/z found, 395.1 [M+H]". "H NMR (500 MHz, CDCls) & 8.4 (s, 1H), 8.42
(dd,./=48,1.5Hz 1H),819(dd, /=80, 1.5Hz, 1H), 7.80-7.76 {(m, 2ZH), 7.65 — 7.39 (i, 2H),
7.35(dd, J= 8.0, 4.8 Hz, 1H), 7.32 (s, TH), 7.20 - 7.15 {m, 1H), 6,98 (d, /= 8.2 Hz, 11}, 3.63 (s,
2H).

Example 179 fert-Butvl 3-13-(2-oxoindohin-3-v1-5-{irfluoromethvhimidazol4 5-blpvridin-2-

vllazetidine-1-carboxvlate,

x_n—N 0]
F. l Z \>_<>N_<
i N N 0]
F

HN
O

The title compound was prepared in a manner analogous to Example 38. MS (EST): mass caled. for
CysHpFN:Os, 473.2; m/z found, 474.1 [M+H] 'H NMR (500 MHz, DMSG-dg) § 10.67 (s, 1H),
838(dd,/=82,07Hz 1H), 781 (d,/=83 Hz, 1H), 7.37- 735 (m, 1H), 732 - 728 (m, 1H)},
7.0t (d,/=82Hz 1H), 429 —-4.18 (0, 2H), 4.09 - 3.97 (m, 2H), 3.95 -3.87 (m, 1H), 3.61 (s,
2H), 1.38 (s, 9H).
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Example 180 5-[2-(Azetidin-3-y1}-S-(trifluoromethyliimidazol4.5-bipyridin-3-yilindolin-2-one.

x_—N
[ L Y—Cnw
F ZP~N

N

HN
O

The title compound was prepared in a manner analogous to Example 38 MS (EST): mass caled. for
CisH 1 FNsO, 373.1; m/z found, 374.0 [M+H]". 'H NMR (500 MHz, DMSO) 6 10.89 - 10.62 (m,

5 1H), 8.92(d,J=50.0 Hz, 1H), 8.52—8.31 (m, 1H), 7.91 — 7.61 (m, 1H), 7.49 — 7.24 (m, 1H), 7.05
(dt,J=8.4,4.5Hz, 1H), 5.01 (d, /=864 Hz, 1H), 3.60 (s, 1H), 2.56 (d, J=3.0 Hz, 1H), 2.32 -
2.24 (m, 3H).

Fxample 181 5-(2 5-Dimethvliinmdazol4.5-blpvridin-3-viiindolin-2-one,

HN
10 o)

The title compound was prepared in 3 manner analogous to Example 38. MS (ESI): mass caled. for
CisHaN40, 278.1; m/z found, 279.1 {MHH]. 'H NMR (500 MHz, CDCl) 6 8.11 (s, 1H), 7.88 (d, J
= 8.1 Hz, 1H), 7.29 — 7.27 (m, 1H), 7.25 — 7.20 (m, 1H), 7.09(d, J = 8.1 Hz, 1H), 7.00 (d, J= 8.1
Hz, 1H), 3.63 (s, 2H), 2.59 (s, 3H), 2.50 (s, 3H).

i5
Example 182 2-Cyclopentyi-3-(1H-indol-5-v)-S-piperazin-1 -vi-umidazol4,5-blpyridine,

HN

\_\H
The title compound was prepared in a manner analogous to Example 38. 'H NMR (500 MHz,

DMSO-dg) 6 1.42 - 1.51 (m, 2H) 1.65 - 1.80 (m, 4H) 1.82 - 1.91 (m, 2H) 2.21 (brs, 1H) 2.66 - 2.72
20 (m, 4H) 3.08 (quin, J = 8.1 Hz, 1H) 3.19 - 3.24 (m, 4H) 6.53 (ddd, J=3.0, 2.0, 0.9 Hz, 1H) 6.69 (d,

212
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J=9.0Hz, 1H) 7.06 (dd, J = 8.7, 2.0 Hz, 1H) 7.49 (1, /= 2.7 Hz, 1H) 7.53 - 7.56 {m, 1) 7.57 (s,

1H) 7.77 (d, J = 8.7 Hz, 1H) 11.39 (br s, 1H),

Example 183: Methvl 3-[3-{2-oxoindolin-5-v-5-(trifluoromethvl imidazo{4,3-blovridin-2-

vipropanocate.

HN
O

The title compound was prepared in a manner analogous to Example 73 Step A. MS (EST): mass
caled, for CpoH;sFaNy0s, 404.1; m/z found, 405.0 [MHH]". 'H NMR (400 MHz, CDCL) 5 8.64 (s,
1H), 8.13 (d,.J= 8.3 Hz, 1H), 7.64 (d.J =82 Hz, 1H), 7.32— 7.26 (m, 2H), 7.01 (d, /= 8.1 Hz,
1H), 3.68 (s, 3H), 3.62 (s, 2H), 3.14 — 3.06 {m, 2H), 3.05 ~ 2.97 (m, 2H).

Example 184: 3-{7-Bromo-1H-indazol-5-vD)-2-1sopropvl-S-{trifluocromethyviinmudazol4.5-

B ,I

The title compound was made 1n a manner analogous to Example 109, Method B. MK (ESI): mass
caled. for Cp7HaBrFsNs, 423.0; m/z found, 424.0 [MHH]. "H NMR {500 MHz, DMSO-d} 6 13.92
(s, 1H), 8.40 (s, 1H), 8.33 (dd, /=82, 0.7 Hz, 1H), 8.11 (d,J=1.7 Hz, 1H), 7.92(d J=1.7 Hz,
1H), 7.79 (d, J = 8.2 Hz, 1H), 3.12-3.01 (m, 1H), 1.26 (d, J = 6.8 Hz, 6H).
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Example 185; 6-(2-Cvclobutvl-3-(rifluoromethyv}-3H-1midazol4.5-blpyridin-3-v)-3-

methvibenzofdlithiazol-2{3H)-one.

md  ©

To a solution of 6-(2-cyclobutyl-S-(trifluoromethyl}-3H-1midazo{4,5-blpyridin-3-

vibenzo{djthiazol-2(3H}-one {Example 132, 0.03 g, 0.077 mmol} in DMF (3 mL) was added NaH

(¥4

{0.003 g, 0.077 mmol). The reaction was stirred for 30 minutes then Mel {0.005 mL, 0.077 mmol)
was added to the mixture. After 1 h the reaction was diluted with EtOAc and washed with water (5
mL x 3). The organics were dried and concentrated in vacuo. Purification (FCC, 510,
EtOAc/hexanes) atforded the title compound {0.02 g, 74%). MS (ESI): mass calcd. for

10 CpobsFaN,OS, 404.1; miz found, 405.0 [MHHT. "H NMR (500 MHz, CDCls) 6 8.20-8.14 (m, 1H),
7.65(d, J=82 Hz, 1H), 743 (d, 7= 2.1 Hz, 1H), 7.32(dd, J= 8.5, 2.1 Hz, 1H), 7.23 (d, /= 8.5 Hz,
1H), 3.70-3.59 (m, 1H), 3.54 (s, 3H), 2.69-2.53 (m, 2H), 2.34-2.20 {m, 2H), 2.09-1.95 (m, 2H)}.

Example 186: 3-(7-"H-1H-indazol-5-v1}-2-isopropyl-5-{trifluoromethv)-3H-imidazo[4.5-

15  blpvridine,
N
[T S
F N/ N
F
F

T /
HN-N

To a solution of 3-(7-bromo-1H-indazol-5-y1}-2-isopropyl-S-(trifluoromethyl imidazo[4,5-
blpyridine (Example 184, 5 mg) in ethanol {1 mL), was added Pd/C (10 %, 2.5 mg). and “H gas
{760 mmHg). The reaction was stirred at room temperature for 8 hours. The crude product was
20 filtered and the labile trittum was removed by rotovap. This was repeated 2 additional times. The
crude material was purified (HPLC-"*C-column, mobile phase gradient A: 0.1 % TFA, B: 100 %

CH3CUN, A t0 100 % B 1n 60 muin, U.V. 280 nm, flow 6 mL/min} to afford the title compound.
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Example 187 3-(7-Bromo-1H-indazol-5-y13-2. S-bis(trifluoromethylimidazo[4,5-blpyridine.

N
L

FsC”7 N

)
B’ HN-N

The title compound was made in a manner analogous to Example 134 using 2-chlorg-3-nitro-6-
(trittuoromethylpyridine and 7-bromo-1H-indazol-S-amine. MS (ESI): mass caled. for
C1sHeBrFNs, 449.6; m/z found, 449.8 [M+HJ+. 1H NMR (500 MHz, DMSO-ds) 6 13.98 (s, 1H),
873(d, /=84 Hz 1H}, 844 (s, 1H), 822 (d,/=16Hz 1H), 804 (d, J=84 Hz, 1H), 802,
1H).

Example 188 3-(7-Phenvi-1H-indazol-5-v1}-2.3-bis{triflucromethv-38-1midazo4,3-
blpvridine,

N
Lo

FsC7 N
!! I
™

A solution of 3-(7-bromo-1H-imdazol-5-y1}-2,S-bis{trifluoromethyl)-3H-imidazo[4, 5-blpyndine

{Example 187, 0.04 g, 0.09 mmol}, phenyl boronic acid (0.01 g, 0.09 mmol}, PAChL{dtbpf} (0.03 g,
0.004 mmol), and KaPG4 (0.06 g, 0.27 mmol) i 1,4 dioxane (2 mL) and H:O (1 mL) was wradiated

for 30 minutes at 100 °C. The reaction was concentrated in vacuo. Purification (FCC, Si0;,
EtOAc/hexanes) atforded the title compound {0.02 g, 50%). MS (ESI): mass caled. for CoiHyiFsNs,
447.1; m/z found, 448.1 [MHH]. 'H NMR (400 MHz, CDCH) § 10.93 — 10.77 (s, 1H), 8.52 - 8.34
(dd, /=86, 08Hz 1H), 829 -816(s, 1H), 794778 (m, 2H), 7.78 - 7.64 (s, 2H}, 7.61 - 7.37
{m, 4H}.

b2
[y
N
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Example 189 2.5-Bis{triflucromethyi}-3-(7-vinvi-1H-indazol-5-vi}-3H-inudazo{4,5-blpyridine.

~~-N F
Fl/HF

N F
- N
F
— /
HN-N

A solution of 3-(7-bromo-1H-indazol-5-y1}-2, S-bis{trifluoromethyi}-3H-imidazo[4, 5-bjpyrnidine
{Example 187, 0.025 ¢, 6.056), tributylvinyltin (0.2 g, 0.06 mmol}, and P PPhs}y (0.006 g, 0.006
mimol) in toluene (2 mL) was trradiated 1n a nucrowave apparatus for 45 min at 140°C. The
reaction was concentrated i vacuo. Purtfication (FCC, $10,, EtOAc Hex) afforded the title
compound {0.005 g, 23%). MS (ESI): mass caled. for C7HoFsNs, 397.1; m/z found, 398.1 [M+H]
"H NMR (500 MHz, CDCls) 810.95 — 10,65 (s, 1H), 8.55 - 8.40(d, I =84 Hz, 1H), 8.24 — 8.09 (s,
1H), 790-781(d, J=84Hz 1H), 781 -768(d, J=18Hz 1H), 744 -733(d, J=17Hz 1H),
703-68%(m, 1H}, 6.02-581(d,J=177Hz 1H}, 576 -552(d, J=112Hz 1H) 422-397
(g, J=7.1Hz 6H}.

-+

Example 190: 6-(5-(Trifluoromethyvl}-3H-imidazol4.5-blpyridin-3-vhibenzo[ dlthiazol-2{3H)-

one,
N
F |/ \>
N N
I:F
S
A4,

A solution of 6~((3-amino-6-(trifluoromethypynidin-2~yhamimo)benzof djthiazol-2(3H )-one
{Example 134, Method B, product from Step A, 0.10 g, 0.31 mmol} in triethy] orthoformate {15 mL,
3.1 mmol) was heated at 145 °C for 18 h. The reaction was concentrated i vacuo. Purification
(FCC, Si0y, petrol ether/EtOAc, 1:1 to 0:1) afforded the title compound {0.06 g, 62%). MS (ESI):
mass caled. for CFHFINL08, 336.0; vz found, 337.0, [MHH]™ "H NMR (500 MHz, DMSO-ds)
9.08-8.98(s, 1H), 8.52-841(d, /=82 Hz, 1H), 810-803(d,/=22Hz, 1H), 793-784(d, /=81
Hz, 1H), 7.80-7.66 (dd, /=84, 2.0 Hz, 1H), 7.41-727(d, /=85 Hz, 1H}.
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Example 191. 3-(3-Fluoro-1H-indaroi-5-vi)-2-1sopropvi-S-(iriflusromethylimidazol 4. 5-

blpyridine.

N :
ﬁ\
~
Fs.¢7 N7 N

/
HN-N

To a solution of N-(3-fluoro-1H-indazol-5-y1)-6-(trifluoromethy pyridine-2,3-diamine
{Intermediate 53, 85 mg, 0.273 mmol} in AcOH (1.1 mL) was added copper (11} acetate {24.8 mg,
0.137 mmol) and 1sobutyraldehyde (374 uL, 0.410 mmol). This was stured at rtfor 1.5 h. The
reaction was quenched to pH = 7 with 4N NaOH and extracted with EtOAc. The combned organic
layers were dried (Na,SQOy), filtered, and concentrated in vacuo. Purification (FCC, $10;, 0-100%
EtOAc in hexanes) then recrystallization out of EtOH afforded the title compound (22 mg, 22%).
MS (ESI): mass caled. for CinHisFyNs, 363.1; m/z found, 364.0 [M+H]™. 'H NMR (400 MHz,
DMSO-dg) 6 12.97 (s, 1H), 8.33 (d, /=83 Hz, 1H), 8.09 (d,/= 1.7 Hz, 1H), 7.79(d,J=8.2 Hz,
1H), 7.76-7.72 (m, 1H), 7.61-7.57 (m, 1H), 3.14-3.05 {m, 1H}, 1.26(d, /= 0.8 Hz, 6H).

Example 192: 5-Chloro-3-(1H-indazol-3-v1}-2-(trifluoromethyDinudazo[4.5-81pvridine.
~-N F
\
I
NT N OF

/
HN-N

Cl

The title compound was prepared in a manner analogous to Example 125, MS (ESI}: mass caled.
for Cy4H-CIF3Ns, 337.0; m/z found, 338.0 [M+H[". 'HNMR (400 MHz, CI0D)6830(d, /=85
Hz, 1H), 8.22(d, J= 1.0 Hz, 1H), 800 (d,J= 1.9 Hz, 1), 7.79-7.75 (m, 1H), 7.53(d, /= 8.5 Hz,
1H), 7.50-7.45 (m, 1H),

b2
[y
~J
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Example 193; 5-Ethvl-3-(1 H-indazol-5-v)-2-{trifluoromethvDimidazol4.5-blpyridine.

N
L
N N

[
HN-N

In an oven dried flask under nitrogen, 5-chloro-3-(1H-indazol-5-y}-2-(trifluoromethyl}-3H-
mmidazof4,5-blpyridine (Example 192, 50 mg, 0.148 mmol), iron () acetylacetonate (2.6 mg,
0.007 mmol}, and N-methyl-2-pyrrolidone (92 pL, 0.962 mmol) were stirred in THF {0.75 mL).
Ethylmagnesium bromide (0.2 mL, 3.0 M in diethyi ether) was added to this solution dropwise.
The reaction mixture was stirred at rt for 30 min. The reaction was quenched with brine and
extracted with EtQAc. The combined organic layers were dried (Na,SQy), filtered, and
concentrated i vacuo. Purification (reverse phase HPLC, 5-95% ACN in 20 nM NH,OH in water)
afforded the title compound (16.7 mg, 34%}. MS (ESI): mass caled. for CigHipFsNs, 3311, m/z
found, 332.0 [M+H]". "H NMR (400 MHz, CD+0D) § 8.24-8.18 (m, 2H), 7.98 (4, /= 1.8 Hz, 1H),
7.76 (d,J= 8.7 Hz, 1H), 7.49-7.44 (m, 1H), 7.42 (d, /= 8.4 Hz, 1H), 2.89-2.80 (m, 2H), 1.28-1.20
{m, 3H).

Example 194 3-{7-Methvl-1 H-indazol-5-v1-3-{triflucromethvDimidazol4.5-5lpvridine.

N
B
F,c” N7 "N

I

M Hn-N

N-(7-methyl-1H-indazol-5-y1)-6-(triflucromethyl)pyridine-2.3-diamine (Intermediate 55, 50 mg,
0.163 mmol} was taken up in ethanol (1.9 mL). To this was added trimethoxymethane (0.18 mL,
1.63 mmol) and hydrochloric actd (6 N, 95 ul). This was heated in the microwave at 120 °C for 30
min. The solvent was evaporated and the residue was basified with sat. aq. NaHCO5 and extracted
with EtOAc. The combined organic layers were dried (Na,SOy), filtered, and concentrated in
vacio. This crude material was purified by reverse phase HPLC (5-95% ACN m 20 nM NH,OH in
water) to provide the title comapound (16 mg, 31%). MS (ESI): mass caled. for CysHioF3Ns, 317.1;
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mv/z found, 318.1 [M+HT. "H NMR (400 MHz, CD;OD) 5 8.88 (s, 1H), 8.34 (d, J =83 Hz, 1H),
819 (s, 1H), 804 (d, /= 1.9 Hz, 1H), 7.82 (d,J = 8.4 Hz, 1), 7.61-7.56 (m, 1H), 2.68 (s, 3H).

Example 195: 2-{4-Fluorophenv)-3-{7-methvl-14-1ndazol-5-vI)-5-

{triftuoromethvhimidazol 4, 3-flovridine.

ME N

Step A: 2-(4-FluorophenvD-3-(7-methvl-1 H-indazol-5-vD-5-trifluoromethy3-2 3-dihvdro-1 H-

imidazol4.5-blpyridine, To a solution of N'-(7-methyl-1 H-indazol-5-y1)-6-

{trifluoromethylpyridine-2 3-diamine (Intermediate 55, 80 mg, 0.260 mmol} in acetic acid (1.3 mL)}
was added copper (11} acetate (24 mg, 0.130 mmol} and 4-fluorobenzaldehyde (28 ul, 0.260
mmol). This reaction was stirred at rt for 2 h before it was quenched with water and extracted with
EtGAc. The combined organic layers were dried (Na,SOy), filtered, and concentrated in vacuo.
Purification (reverse phase HPLC, 5-95% ACN in 20 nM NH4OH in water} afforded the title
compound {43 mg, 40%). MS (ESI): mass caled. for Ty HsFuNs, 413.1; mvz found, 414.0 [M-%-}-{}f
Step B: 2-{4-Fluorophenyii-3-(7-methyi-1H-indazol-5-y1i-S-(trifluoromethyimidazof4,5-
blpvridine, To a solution of 2-(4-flucrophenyl}-3-(7-methyl-1 H-indazol-5-y1}-5-(trifluoromethyl)-
2.3-dihydro-1 H-imidazo[4,5-b]pyridine {43 mg, 0.104 mmol} in acetonitrile (1.0 mL} was added

copper (1) acetate {19 mg, 0.104 mmol). This reaction was sturred at 50 °C for S h. The reaction
was quenched with water and extracted with EtOAc. The combined organic layers were dried
(Nax8Qy), filtered, and concentrated in vacuo. This crude material was purified by reverse phase
HPLC (5-95% ACN in 20 nM NH,OH in water) to provide the title compound (2.7 mg, 6%). MS
(ESI): mass caled. for Gy HaFyNs, 411.1; m/z found, 412.0 [M+H]T 'H NMR (500 MHz, CD;0D)
38.32(d, /=83 Hz 1H), 8.14 (s, 1H), 7.81 (d, /=83 Hz, 1H), 7.71-7.69 (m, 1H), 7.69-7.64 (m,
2H), 7.20-7.17 {m, 1H), 7.14-7.08 (m, 2H), 2.60 (d, /= 0.8 Hz, 3H).
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Example 196. 2-Ethoxv-3-(3-flucro-14-indazol-S-y1}-S-(triflucromethylimidazof4,5-
blpviidine.

N
L

F:C” N

I
HN-N

Step A 2 2-Dhiethoxy-3-{3-fluoro-1H-indazol-5-v 13- S-{trifluoromethvD-2.3-dihydro-14-

imidazo[4.5-blpyridine. A solution of N°~(3-fluoro-1H-indazol-5-y1}-6-{trifluoromethyDpyridine-

2,3-diamine (Intermediate 52, 40 mg, 0.129 mmol) and acetic acid (0.1 mL}
tetraethylorthocarbonate (0.54 mL, 2.57 mmol) was heated to 70 °C for 2 h. Purification (reverse
phase HPLC, 5-95% ACN in 20 nM NH,OH 1n water) afforded the title compound (23 mg, 44%).
MS (EST): mass caled. for CigH7FN:Oy, 411.1; m/z found, 412.2 [M+H]

Step B: 2-Fthoxy-3-(3-fluoro-14-indazol-5-vIi-5-(trifluoromethyinmidazol4.5-plpvridine. Toa

solution of 2,2-diethoxy-3-(3~-fluoro-1H-indazol-5-y1)-5-(trifluoromethy)-2, 3-dithydro- 1 4-
wmidazof4,S-blpyridine (23 myg, 0.056 mmol} in ethanol (0.28 mlL.) was added p-toluenesulfonic
acid (2.0 mg, 0.011 mamol). The reaction was stured at 70 °C for 30 mun. The solvent was removed
under reduced pressure. Purification (reverse phase HPLC, 5-95% ACN in 20 nM NH;OH in water)
afforded the title compound (15 mg, 73%). MS (ESI): mass caled. for CieH FaNsO, 365.1; m/z
found, 366.1 [M+H]". TH NMR (600 MHz, DMSO-dq) § 12.90 (s, 1H), 8.09 (d, J= 8.1 Hz, 1H),
8.00 (d,J=1.8 Hz, 1H), 7.74-7.69 (m, 2H), 7.63-7.60 (m, 1H), 4.69-4.62 (m, 2H), 1.41-1.35 (m,
3H).

Example 197: 2-Cvclopropyl-3-(3-Tluore-1H-indazol-5-vI-S-{trifluoromethvDimidarol 4.5~

blpyridine,

LX<

FiC7 N

[
HN-N

To a solution of N'~(3-fluoro-1 H-ndazol-5-yh-o-(triflucromethylpyridine-2,3-diamine

{(Intermediate 52, 55 mg, 0.177 mumoly m DMF (1.7 mL) was added cyclopropane carboxaldehyde
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(26 pL, 0.363 mmol} and sodmm metabisulfite (100 mg, 0.530 mmol). This was heated to 85 °C
for 16 h. An additional aliquot of cyvclopropane carboxaldehyde was added and the solution was
reacted in the microwave at 120 °C for 20 min. The reaction nuxture was quenched with water and
extracted with EtOAc. The combined organic layers were dried (Na,SQOy), filtered, and
concentrated in vacuo. The crude material was purified by reverse phase HPLC (5-95% ACN n 20
nM NH4OH 1n water) to provide the title compound {43 mg, 67%). MS (ESI): mass caled. for
C7HF4Ns, 361.1; m/z found, 362.1 [MHH]™. 'H NMR (500 Mz, CD;0OD) §8.11 (d, J= 8.2 Hz,
1H}, 7.96-7.93 (m, 1H), 7.73-7.69 (m, 2H), 7.60-7.57 (m, 1H}, 2.03-1.96 (m, 1H), 1.36-1.31 (m,
2H), 1.20-1.15 (m, 2H).

Example 198 2-Isopropvi-3-{7-methvl-1H-indazol-5-vi-S-(influoromethv iimidazol4. 5-

blpyridine.

N
DR

F,c” >N N
/
HN-N

A solution of N°~(7-methyl- | H-indazol-S-y1)-6-{trifluoromethypyridine-2,3-diamine (Intermediate
55, 80 mg, 0.260 mmol) and 1sobutyric anhydride (52 pl, 0.312 mamol) in isobutyric acid (0.65 ml)
was reacted in the microwave at 120 °C for 40 min. The solvent was evaporated and the crude
matenial was purtfied by FCC (810,, 0-70-100% EtOAc 1o hexanes). This vielded the title
compound (56 mg, 60%). MS (ESI): mass caled. for CisHi6F5 N5, 359.1; m/z found, 360.1 [M+H}+,
'H NMR (600 MHz, CDCl) 8 8.25 (d, /= 83 Hz, 1H), 7.91 (s, 1H), 7.74 (d, /= 8.3 Hz, 1H),
7.48 746 (m, 1H), 6.94 - 6.92 (m, 1H}, 3.06 {sex, /=66 Hz, 1H}, 244 (s, 3H), 1.35(d, /=
6.8 Hz, 6H).

Example 199: 3-{7-Chloro-1 H-indazol-5-v-2-(triflucromethy inudazol 4.5-blovridine,

b2
b2
et
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Step A: N -(7-Chloro-1H-indazol-5-vipyridine-2.3-diamine. A solution of 2-fluoro-3-nitropyridine

{85 mg, 0.597 mmol} and 7-chloro-1H-mmdazol-5-amine (100 mg, 0.597 mmol) in DMF (1.2 mL}
was heated at 110 °C for 1 h. Sodium dithionite (416 mg, 2.39 mmol) was added and the reaction
was held at 110 °C for an additional 2.5 h. The reaction was allowed to cool and the solids were
filtered off The filtrate was concentrated and purified by reverse phase HPLC (5-95% ACN in 20
nM NH4OH in water) to provide the title compound {46 mg, 30%). MS (ESI): mass caled. for
C2HCINs, 259.1; m/z found, 260.1 [MAH]™. 'H NMR (400 Mz, CD,0D) § 7.99 (s, 1H), 7.66
(d,J=1.7Hz, 1H), 7.55-7.51 (m, 1H), 7.49 (d,J = 1.8 Hz, 1H), 7.08-7.03 (m, 1H), 6.74-6.68 (m,
1H),

Step B 3-(7-Chloro-1 H-indazol- 5-v1)-2-(trifluoromethy)imidazo[4.5-blpyridine. N°~(7-chloro-1H-

indazol-S-yDpyridine-2, 3-diamune (22 myg, 0.085 mmol) was stirred in trifluoroacetic acid (0.2 mi,
2.54 mmol) at 70 °C for 16 h. The reaction was neutralized with 4 N NaOH and extracted with
EtOAc. The combined organic layers were dried (Na;SOy), filtered, and concentrated in vacuo.
Purification (reverse phase HPLC, 5-95% ACN in 20 nM NH4OH in water) atforded the title
compound (19 mg, 66%). MBS (ESI). mass caled. for CiH,CIF3Ns, 337.0; m/z found, 338.1
MHH]" TH NMR (400 MHz, CD;0D) § §.53-8.48 (m, 1H), 8.38-8.33 (m, 1F), 8.30 (s, 1H), 8.00
(d, 7= 1.8 Hz, 11D, 763 (d,J = 1.7 Hz, 1H), 7.58-7.52 (m, 1H),

Example 200 3-{7-Chloro-1H-indazol-5-v-2-1sopropyi-imidazol4.5-Elpyridine.

C" HN-N

The title compound was prepared in a manner analogous to Example 191 from the product of
Example 199, Step A _MS (ESI): mass caled. for CieHisCINs, 3111 w/z found, 3121 {M+H]+, ‘"
NMR (400 MHz, CD,0D) § 8.29 (s, 1T}, 8.25-8.20 (m, 1H), 8 12-8.07 (m, 1H), 7.95-7.91 (m, 1),
7.59-7.55 (m, 1H), 7.39-7.33 (m, 1H), 3.23-3.11 (m, 1H), 1.37 (s, 3H), 1.35 (5, 3H).
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Example 201: 3-(1H-indazol-5-v}-7-methvi-2-(trifluoromethvDimidazol 4.5-51pvridine.

~~N F
[ L >
NN F
/
HN-N

Step A: 7-Chloro-N-{d-methvl-3-nitropyridin-2-yD-1H-indazol-5-amine. A solution of 7-chloro-

1H-indazol-5-amine {100 mg, 0.597 mmol) and 2-fluoro-4-methyl-3-nitropyndine {93 mg, 0.597
mmol) in DMF (1.5 mL} was reacted in the microwave at 150 °C for 2 h. The reaction was diluted

with water and EtOAc and extracted with EtOAc. The combined organic layers were dried

{Na, SOy, filtered, and concentrated in vacuo. Purification (FCC, 810, 0-70-100% EtCAcm
hexanes) afforded the title compound (38 mg, 21%). "H NMR (400 MHz, CDCl33 6 9.20 (s, 1H),
8.19 (d,J= 4.8 Hz, 1H), 8.09 (s, 1H), 7.83 (d,J= 1.7 Hz, 1H), 7.56 (d, /= 1.7 Hz. 1H), 6.72-6.67
{m, 1H), 2.60 (s, 3H).

Step B: N'~(7-Chloro-1H-indazol-5-y-4-methyIpvridine-2.3-diamine and N°-(1 H-indazol-5-v1}-4-

methvlpyridine-2.3-diamine. A solution of 7-chlore-N-(4-methyl-3-nitropyridin-2-y1}-1 H-indazol-

S-anune (38 mg, 0.125 mmol) and 10% Pd/C (13 mg, 0.013 mmol} in BEtOH/THF (1:1 v/v, 0.1 M)

was stirred under hydrogen at rt for 2 h. The reaction was filtered through Celite” with MeOH and
the resulting solution was concentrated in vacuo. This material with mixed products was carried on
to the next reaction without purification.

Step € 3-(7-Chloro-1H-indazol-5-v1)-7-methyl-2-(rifluoromethvinidazol4, 5-blpyvridine and 3-

(1H-Indazol-S-v1}-7-methvi-2-(triflucromethyiumidazol 4. 5-blpvridine, N{(‘?_Chiomn1Hnindazoi~

S-yl}-4-methylpyridine-2,3-diamine and N'-(1H-indazol-5-y1}-4-methylpyridine-2,3-diamine (34
mg) were taken up 1n trifluoroacetic acid (0.28 mL) and heated at 70 °C for 16 h. The reaction was
neutralized with 4 N NaOH and extracted with EtOAc. The combined organic lavers were dried
(NaaS8Oy), filtered, and concentrated in vacuo. The crude material was purified by reverse phase
HPLC (5-95% ACN n 20 nM NH4OH in water) to provide 3~(7-chloro-1H-indazol-5-y1}-7-methyl-
2-(triflucromethylimidazol4,5-blpyridine (Example 202, 15 mg, 34%) and the title compound (12
mg, 30%). MS (ESI): mass caled. for CiaHioF3Ns, 3171, mv/z found, 318.0 VAT " NMR (500
MHz, CD:0OD) §8.31 (d, J= 4.9 Hz, 1H), 8.21 (d,J= 1.0 Hz, 1H), 7.99 (d,.J= 1.9 Hz, 1H), 7.78-
7.74 (m, 1H), 7.48-7.44 (m, 1H), 7.36-7.33 (m, 1H), 2.77 (s, 3H).
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Example 202: 3-(7-Chloro-1H-indazol-5-vi)-7-methvi-2-(trifluoromethyinmidazof4.5-

blpyridine,

o

/

Cl" Hn-N

The title compound was isolated as a product from Example 201. MS (ESI): mass caled. for
C1sHyCIFNs, 351.0; mv/z found, 352.0 [M+H]". 'H NMR (400 MHz, CD;0D) § 8.35-8.27 (m, ZH),
8.01-7.95 (m, 1H), 7.63-7.58 (m, 1H), 7.38-7.32 (m, 1H), 2.77 (s, 3H).

Example 203. 7-Methvi-3-(7-methvi-1H-indazol-5-y1}-2-(trifluoromethyhinidazo{4,5-

blpyridine,

N
N F
NZ N

/
HN-N

The title compound was prepared in a manner analogous to Example 201, MS (EST): mass calcd

for CigH,F3Ns, 331.1; m/z found, 332.1 [M+H]™. 'H NMR (400 MHz, CD,0D) § 8.30(d, /= 4.9

Hz, 1H), 8.19(s, 1H), 7.80(d, /= 1.8 Hz, 1H), 7.33(d, /= 5.1 Hz, 1H), 7.24 (d, /= 1.7 Hz, 1H),
77 (s, 3H), 2.68-2.63 (m, 3H).

Example 204: 3-{1H-pyrazolol3.4-blpyridin-5-yv1}-2.5-bis{trifluoromethvl imidazo{4.5-

blpyridine.

b2
b2
£
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The title compound was prepared in a manner analogous to Example 134, Method B. MS (ESI):
mass caled. for CyHgFeNg, 372.1; mv/z found, 373.1 E:M-i--}-if. 'H NMR (400 MHz CD:0D) 5 8.69
(d,J=23Hz, 1H), 857 (d,J=84Hz 1H), 854 (d,J=2.3 Hz, 1), 8.30 (s, 1H), 7.95 (d, /= 8.4
Hz, 1H),

Example 205 3-{7-Oxado-1H-pyrazolol 3.4-2loyridin-7-1um-3-v13}-2.5-

bis(trifluoromethvDimidazol4.3-blovridine.

N
e

F,C7 N
2o \

N=
(SIS /
O HN-N

3-{1 H-pyrazolo|3 4-b]pyridin-5-y1}-2, S-bis(trifluoromethy imidazo[4, 5-A]pyridine (Example 204,
12 mg, 0.032 mmol) was taken up in DCM (0.32 mL} and cooled to 0 °C. To this was added urea
hydrogen peroxide (6.2 mg, 0.066 mmol} and trifluorcacetic anhydride (9.0 ui, 0.065 mmol)
dropwise. The reaction was allowed to warm to rt and stir for I h. The reaction was neutralized
with sat. ag. NaHCO; and extracted with EtOAc. The combined organic layers were dried
(Nax8Qy), filtered, and concentrated in vacuo. This crude material was purified by reverse phase
HPLC (5-95% ACN mn 20 nM NH4OH in water) to provide the title compound (4.1 mg, 33%). MS
{(ESI): mass caled. for C HFN:O, 388.1; nv/z found, 389.0 [M+H]". "H NMR {400 MHz, CD;0D)
38.85(d,J=1.6Hz 1H), 858 (d, /=85 Hz, 1H), 851 (5, 1H), 8.37(d, /= 1.6 Hz, 1H), 7.97 (¢,
=84 Hz, 1H).

Example 206 6-[3-(difluocromethyD-2-(influoromethyvbimidazol4. 5-Alovridin-3-vi-34-1.3-

benzothiazol-2-one,

x—N
S—
F\VJETJ: CF2
N N

F

S

AN

0O
To a solation of 6~((3-amino-6-{diflucromethyhipyridin-2-vhaminobenzo[dthiazol-2(3H}-one
{(Tntermediate 56, 50 mg, 0.162 mmol) 1 EtOAc (0.81 mL) was added trifluoroacetic anhydnide (34
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ul, 0.243 mmol). The reaction mixture was stirred at 50 °C for 45 min. The reaction was
concentrated in vacuo and purified by reverse phase HPLC (5-95% ACN n 20 nM NHLOH in
water} to provide the title compound (15 mg, 24%). MS (ESI): mass caled. for CsHoFsN,OS,
386.0; mv/z found, 387.0 [M+H]". 'H NMR (500 MHz, CD;0D) 8 8.48 (d, /= 8.4 Hz, 1H), 7.84 (d,
J=84Hz 1H),7.75(d, /=2.1Hz 1H), 748-7.45 (m, 1H), 7.36 (d, /= 8.5 Hz, 1H), 6.86-6.61 {m,
1H).

Example 207 3-(7-Chloro-1H-1ndazol-5-v1}-2.3-bis{ difluoromethyl imidazol4.5-Alpvridine,

C HN-N
To a solution of N°~{7-chloro-1H-indazol-5-y1)-6-(diffuoromethyl)pyridine-2,3-diamine
{Intermediate 57, 50 mg, 0.161 mmol} in benzene (0.81 mL} was added difluoroacetic anhydride
(28 L, 0.242 mmol). This was stirred at 50 °C for 30 min. The reaction was guenched with water
and extracted with EtOAc. The combined organic layers were dried (Na,SQy), filtered, and
concentrated in vacuo. The crude material was purified by reverse phase HPLC (5-95% ACN n 20
nM NH4OH 1n water) to provide the title compound (35 mg, 59%). MS (ESI): mass caled. for
CHgCIF N, 369.0; m/z found, 370.0 [M+H] " HNMR (400 MHz, CD;0D)Y6 844 (d, /=84 He,
1H), 8.32 (s, 1H), 8.01 (d, J=1.8 Hz, 1H), 7.81 (d. /=8 4 Hz, 1H), 7.65 (d,J= 1.7 Hz, 1H), 7.21-
6.92 (m, 1H), 6.85-6.57 (m, 1H).

Example 208 5-Cyclobutyi-3-(1 H-indazol-S-y1}-2-{triflucromethvinmidazoi4, S-blpvridine.

~N S
<
NN F
I

HN-N

Step A 5-Chloro-2-(trifluoromethyD-3-(1-{(Z-(tnimethvisdvhethoxy imethvD-1H-indazol-5-v1}-3H-

imdazof4.5-blpyridine. The title compound was prepared 1n a manner analogous to Intermediate 9,

b
b
o
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Step A, starting with 5-chioro-3-(1H-indazol-5-v1}-2-(rifluoromethyinudazol4,5-5pyridine
{Example 192). MS (ESI): mass caled. for CooHy CIF;NsOSI, 467 1 m/z found, 468.2 [MHH]
Step B 5-Cyelobutvi-2-{triflyoromethyi-3-(1 -{(Z-{tnmethyisdyDethoxy imethvh-1H-1ndazol-5-v1}-

3H-1midazol4.5-blpvridine. A solution of 5-chloro-2-(trifluoromethyl}-3-(1-((2-
(trimethylsilyhethoxy)methyl)-1H-indazol-5-v1)-3H-1midazo[4,5-Alpyridine (150 mg, 0.321 mmol),
Pd{OAc) (7 mg, 0.032 mmol), and Ru-Phos (30 mg, 0.064 nunol) in THF (3.3 mL) was placed ina
syringe and cyclobutylzine bronude (3.3 miL, 0.34 M)} was placed in another syringe. The solutions
were pumped through a Sigma Aldrich flow reactor and a 2 mU coil at rt, with a flowrate of 0.5
ml/min for each solution (RT = 3min}. Once collected, the solvent was evaporated i vacuo, and
the crude mixture was quenched with sat. aq. NHyCl and extracted with EtOAc. The combmed
organic layers were dried (Na,SOy), filtered, and concentrated. The crude matenal was taken
forward without further purification (138 mg, 88%). MS (ESI): mass caled. for CuaHysFaNsOSy,
487.2; m/z found, 488 2 [M+H]".

Step O S-Cyclobutvi-3-{1 H-indazol-5-v-2-(mfluoromethy Dimudazol4. S-flovndine. 5-

Cyclobutyl-2-(trifluoromethy)-3-(1-{((2-(trimethylsily Dethoxy ymethyl)-1 H-indazol-5-v1)-3H-
imidazof4,5-b]pyridine (138 mg, 0.285 mmol) was taken up in trifluorcacetic acid (1.5 ml) and
stirred at 1t for 30 mun. The reaction was cooled to 0 °C, diluted with THF (13 mlL), and sat. aq.
NaOH was added until pH ~10. The reaction mixture was stirred at rt for 30 min. After this fime,
the reaction was quenched with sat. aq. ammonium chloride and extracted with EtOAc. The
combined organic layers were dried (NaySOy), filtered, and concentrated in vacuo. Purification
(FCC, Si0,, 0-50% EtOAc n heptane) afforded the title compound as a white solid (36 mg, 35%:).
MS (ESL): mass caled. for CigHysFsNs, 357.1; m/z found, 358.1 [M+HT™. 'H NMR (400 Milz,
CDCL) § 10.98 (s, 1H), 8.19(d, /= 8.4 Hz, 1H), 8.10 (s, 1H), 7.81(s, 1H), 7.49-7.44 (m, 1H), 7.36-
7.34(m, 2H), 3.79 (quin, J = 8.7 Hz, 1H), 2.35-2.25 (m, 4H), 2.05-1.95 (m, 1H), 1.87-1.79 (m. 1H).

Example 209 5-(2-Ethvi-5-methvi-imidazo{4,5-blpvridin-3-ylhindoline-2 3-dione.

N
LIy
NN

HN

b2
3
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To a muxture of 5-((G-amino-G-methylpyridin-2-yhaminojmdolin-2-one (Intermediate 53, 200 mg,
0.629 mmol) and propionaldehyde (68.7 uL, 0.944 mmol) in AcOH {6 mbL) was added Cu{OAc),
{57 mg, 0.315 romol) and the resulting mixture was stirred i open air at ambient temperatare
overnight. The mixture was basified by addition of 3.75 N NaOH (6 mL) then diluted with water
{50 mL}. The reaction was extracted with EtOAc (50 mL x 3) and concentrated in vacuo.
Purification (FCC, 8§10;, 2M NH;MeOH: DCM) afforded the title compound (96.4 mg, 50.0%). MS
(ESI): mass caled. for CH N0y, 306.1; m/z found, 307.1 [M+H]™ "H NMR (400 MHz, CDCL) §
9.07(s, 1H}, 7.94(d, /= 8.1 Hz, 1H), 706 (dd, /=21, 0.6 Hz, 1H), 7.59(dd, /=83, 2.2 Hz, 1H},
713(d,J=81Hz, 1H), 7.07{dd, /= 83,06 Hz, 1H}, 282 (¢, /= 7.5 Hz, 2H}, 2.59 (5, 3H), 1.39
{t,./=7.5Hz, 3H}.

Example 210 5-(Difluoromethv}-3-(1H-indazol-3-vy-2-isopropvl-imidazol4.3-blovridine.

HF,C” N

/
HN-N

Step A: S-(Difluoromethv)-2-1sopropvl-3-(2-((2-(trimethvisily Dethoxy methvl-2H-indazol-5-v1)-

3H-imidazol4 5-blpyridine. A solution of 2-chloro-6-(diftuoromethyl)-3-nitropyridine (Intermediate

48, product from Step E, 127 yL, 0.96 mmol) and 2-{(2-(trimethylsilyl}ethoxy)methyl}-2H-indazol-
S-amme {Intermediate 9, 316 mg, 1.2 mmol) in BMF (4.5 mL} was heated at 160 °C for 2 h. The
reaction mixture was cooled and 1sobutyraldehyde (131 ul, 1.4 mmol) was added to the nuxture
and the reaction was let stir at ambient temperature for 45 nun followed by addition of sodium
dithionite {626 myg, 3.6 mmol). After 16 hat 100 °C the reaction was allowed to cool, diluted with
HyO (25 mL), and extracted with EtOAc (25 mL x 3). The organic layer was dried (Na;SOy) and
concentrated in vacuo. Punification (FCC, 510, EtOAc/hexanes) afforded the title compound (118
mg, 27%). MS (EST): mass caled. for CpHosFaNsOS1, 457 2; m/z found, 458.1 [M+H}+,

Sten B 5-{Diflucromethvi-3-{i H-mmdazol-5-vI-2-1sonronvi-inudazel 4. 5-binvridine. A solution of

S-{diftuoromethyl}-2-1sopropyl-3-(2-((2-(trimethylsilyhethoxymethy - 2H-indazol- 5-y 1)-3H-
mudazof4,5-blpyridine (73 mg, 0.16 mmol} m TFA (1 mL) and BCM (1 mL) was stired for 1.5 h.

Volatiles were removed by evaporation and the residue was basified by sat. NaHCO: solution (5
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mb} followed by extraction with EtOAc (5 mL x 3). The organic layer was dried (Na;S04} and
concentrated in vacuo. To the resulting residue was added 2ZM NH; in MeOH (0.5 mL} and the
solution was stirred for 1 h. The volatiles were removed in vacuo. Purtfication (FCC, S10,,
EtOAc DCM) afforded the title compound (24.7 mg, 47.5%). MS (EST): mass caled. for
Ci7HysF3Ns, 327.1; m/z found, 328.1 [VMAHHT™. TH NMR (400 MHz, CDCls) 8 10.91 (s, 1H), 8.20 (d,
J=82Hz, 1H), 8.12(d,.J= 1.0 Hz, 1H), 7.76 (dd, J= 1.9, 0.8 Hz, 1H), 7.62 (d, /= 8.2 Hz, 1H),
7.59-7.53 (m, 1H), 7.30 (dd, J = 8.7, 1.9 Hz, 1H), 6.66 (£, J = 55.6 Hz, 1H), 3.29-2.95 (m, 1H), 1.37
(d, =68 Hz, 6H).

xample 211 5-{11-Difluorcethv-3-{1 H-indazol-5-vI-2-1sopronyi-imidazol4. 5-binvridine,

I
HN-N

Step A 6-Chloro-N-methoxy-N-methvl-5-nitropicolinamide. A solution of 6-chloro-5-nitropicolinic

acid (Intermediate 48, product from Step A, 3.6 g, 11 mmol}, N, O-dimethyihydroxylamine
hydrochloride (1.4 g, 14 mmeol), TEA (46 mL, 33 mmol) and HATU (4.6 ¢, 12 mumol) in DCM (50
ml} was stirred for 4 h. The reaction was quenched with saturated NHyCl (50 mL) then extracted
with DCM (50 mL x 3). The organic layer was dried (Na,SO4) and concentrated in vacuo.
Purification (FCC, 510;, EtOAc/hexanes) afforded the title corapound (2.37 g, 87.6%).

MS (ESI): mass caled. for CyHgCIN:Qy, 245.0; m/z found, 2459 [MJrH}f T NMR (500 MHz,
CDCl:) 6830 (d, /=81 Hz, 1H), 7.73 (s, 1H), 3.82 (5, 3H), 3.37 (5, 3H)

Sten B: 2-Isopropvi-N-methoxy-N-methyi-3-2-{2-frmmethyisiivDethoo imethyv -2 H-indazol-5-

yvi-3H-umdazol4,S-blpyridine-5-carboxamide. A solution of 6-chloro-N-methoxy-N-methyl-5-

nitropicolinanude (200 mg, 0.81 mupol) and 2-{((2-(trimethvisityhethoxyymethyh-2H-indazol-5-
amine {Intermediate 9, 268 mg, 1.0 mmol) i DMF (3 mL) was heated at 100 °C for 3 h. The
reaction mixture was cooled down and isobutyraldehyde (111 pll, 1.2 mmol) was added to the
mixture and the reaction was let stir at ambient temperature for 45 min followed by addition of
sodium dithiontte (532 mg, 3.05 mmol). After 16 h at 100 °C, the reaction was allowed to cool,

diluted with H2O (25 mlL), and extracted with EtOAc (25 mL x 3). The organic layer was dried
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{(Na;804) and concentrated in vacuo. Purtfication (FCC, Si(,, EtOAc/hexanes) afforded the title
compound (76 mg, 18.9%}. MS (ESI): mass caled. for Ty HpsNeOsS1, 494.2; m/z found, 4951
IMAHH]

Step O 1-(2-Isopropvl-3-(2-{(2-(tnimethvisilyDethoxy imethv}-2H-indazol-5-vy3-3H-imidazo[4.5-

blpvridin-S-viethan-1-one. To a cooled solution of 2-isopropyl-N-methoxy-N-methyl-3-(2-((2-

{(trimethylsilyethoxyimethy)-2H-indazol-5-y1}-3H-inidazo{4,5-b]pyridine-S-carboxanude (76
mg, 0.15 mmol) in anhydrous THF (4.5 mL} at -45 °C in an acetonitrile/dry ice bath
methylmagnesium bronude (3M 1n ether, 76.8 pl, 0.23 mmol) was added drop wise. The resulting
mixture was stirred at -45 °C for 20 min. then warmed to 0 °C. To the reaction mixture was added
another portion of methylmagnestum bromide (3M m ether, 76.8 pL, 0.23 mmol) and the resulting
solution was stirred at 0 °C for 1 h. The reaction was quenched with saturated NHLC1 (5 mL} then
extracted with BEtOAc {5 mL x 3). The organic layer was dried (Na;SOq} and concentrated in vacuo
to give the title compound (65.8 mg, 95%).

Step D2 5-(1, 1-Difluoroethvi-2-1soproovi-3-{ 2-{Z-{irimethvisivDethoxsy methy D-2H-indazol-5-

y-3H-mmidazo[4,S-blpyridine. To a solation of 1-(2-1sopropyl-3-(2-((2-

{trimethylsilyiethoxy ymethy)-2H-indazol-5-y1}-3H-imdazof 4, 5-blpynidin-5-yljethan- 1-one (65
mg, 0.14 mmol) in anhydrous DCM (2 mL) at -50 °C was added DAST (38 ul, 0.29 mmol) and the
resulting mixture was allowed to warm to ambient temperature after 1 h. Then another portion of
DAST (76 pL 0.58 mmol) was added followed by addition of EtOH (1.7 pul., 0.02% mmol) and the
resulting mixture was heated in a sealed tube at 50 °C for 2 days. The reaction mixture was
concentrated in vacuo. Purification (FCC, 810,, EtOAc/hexanes) afforded the title compound (10
mg, 15%). MS (ESD): mass caled. for CouHyFoNsOS1, 471.2; mvz found, 472.1 [M+H]™.

Step E: 5-(1, 1-DitluorcethyD-3-(1 H-indazol-5-v1)-2-1s0opropyl-3H-nudazol4. S-blpyndine. A

solution of 5-(1,1-difluoroethyl}-2-isopropyl-3-(2-((2-(trimethyisilyljethoxyymethyl)-2H-indazol-5-
vi)-3H-umdazo[4,S-blpyridine (10 mg, 0.021 nunol) in TFA (0.5 mL) and DCM (0.5 mL) was
stirred for 1 h. Volatiles were removed by evaporation and the residue was basified by 2ZM NH; in
MeOH (1 mL) The resulting solution was stirred for 1 h and volatiles were removed in vacuo.
Purification (FCC, 810, EtOAc:DCM) afforded the title compound (1.4 mg, 19%). MS (ESI):
mass caled. for CigHinFaNs, 341.1: nvz found, 342.1 [M+H] 'HNMR (400 MHz, CDCl) 6 10,51
(s, 171), 8.19 ~B.09 {m, 2H), 7.77 (dd, J= 1.9, 0.8 Hz, 1H), 7.69 -~ 7.57 (m, 2H}, 7.35 (dd, J = 8.8,
1.9 Hz, 1H), 3.34 - 3.03 (m, 1H), 1.93 (t, /= 18.5 Hz, 3H), 1.36 (d, J = 6.8 Hz, 6H).
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Example 212: 2 5-Bis(diftuoromethvi)-3-(7-methvi-1H-mdazol-5-viiimidazof4.5-blpyridine.

N F
| \>_<

F

/
HN-N

A solution of 6-(difluoromethyl}-N>-{7-methyl-1H-indazol-5-yl)pyridine-2,3-diamine (

Intermediate 61, 50 mg, 0.17 mmol) and difluoroacetic anhydride (73 ul, 0.62 mmol} in benzene

(2 mL} was stirred at 50 °C for 1 h. The reaction was basified with saturated NaHCOs (S mL)
and extracted with EtOAc {5 mL x 3}, The organic layers were dried (Nap,S(y), filtered and
concentrated in vacuo. Purification (FCC, S10,, EtOAc/hexanes) afforded the title compound (33
mg, 55%). MS (ESI): mass caled. for CisHiFulNs, 349.1; m/z found, 350.1 {?\/H-H}f "H NMR
{500 MHz, CDCL3) 8 836(d, J=84Hz, 1H), 818 (s, 1H), 775(d, /=84 Hz, 1H}, 773 (d, /=
2.1 Hz, 1H), 7.23 (dd, J= 1.8, 1 0 Hz, 1H), 6.96-6.49 {(m, 2H), 2.73-2.48 {m, 3H).

Example 213: 2-(2-Fluoro-4-pvridyli-5-methyl-3-(7-methvl- 1H-indazol-53-viimudazol4.5-

blpyndine.

~—N =

F

/
HN-N

The title compound was prepared in a manner analogous to Example 1. MS (ESI): mass caled. for
CaoH;sFNg, 358.1; m/z found, 359.1 [M+H]™. 'H NMR (400 MHz, CDCl;) §8.15 (d, /=82 Hz,
1H), 8.11 (d,J= 5.3 Hz, 1H), 7.98 (s, 1H), 7.54 — 7.51 (m, 1H), 733 (dt, /=53, 1.6 Hz, 1H), 7.29
(d, /=83 Hz 1H), 7.16(d, /=06 Hz 1H)}, 7.02(dd, /= 1.8, 1.0 Hz, T1H), 2.75 (5, 3H), 2.48 {5,
3H).
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Example 214: N-(2-Fluoroethvl}-2-isopropvi-N-methyl-3-(7-methyl-1H-indazol-5-y1}-5-

{irifluoromethvbimidazol4.5-blpyridin-7-amine,

%<

AN
~
FiC N
Me

2

HN-N

Step A, 2-((2-Chloro-3-nitro-6-(triflucromethyhpvridin-4-vi{methyDaminojethanol. To 2,4~

(Vg

dichlore-3-nitro-6-{trifluoromethyDpyridine (261 mg, 1 mmol) in EtOH (5 mL} at 0 °C was added
drop-wise a solution of 2-(methylamnojethanol (30 mg, 1.2 mmol) 1 EtOH (1 mL). The muxture
was stirred at 0 °C for 20 mn followed by the addition of TEA (0.3 L), The reaction mixture was
concentrated under reduced pressure. Purtfication (FCC, S10y, 0 to 50% EtOAc 1o hexanes)
afforded the title compound as an orange thick o1l (203 mg, 68%). MS (ESI) mass caled. for

10 CoHLCIFsN;O5, 299.0: mvz found, 300.1 [M+H]"

Step B. 2-Chloro-N-(2-fluoroethvl}-N-methyl-3-nitro-6-(triflucromethyUpvridin-4-amine. To 2-((2-

chioro-3-nitro-6-(trifluoromethypyridin-4-yD{methy Hamino)ethanol (236 mg, 0.79 mmol) in
CHoCl (4 mE)y at 778 °C was added dropwise a solution of DAST (0.193 L) in CH,CL (1 mL).
The reaction was allowed to warm to 1t and the stirring was continued for 15 h at rt. To the reaction
15 mixture was added a solution of TEA (0.45 mL) in CH,Cl, (2 mL). The mixture was concentrated
under reduced pressure. Purification (FCC, 810, 0 to 50% EtOAc in hexanes) afforded the title
compound as a yellow wax (162 mg, 68%). MS (ESI): mass caled. for CoHgClIF N0y, 301.0; m/z
found, 302.1 [M+HT"
Step C, N-(2-Fluoroethyl)-N'-methy -N*~( 7-methyl-1H-indazol-5-y1}-3-nitro-6-

20 (iflyoromethylpyridine-2 4-diamune. A muxture of 2-chloro-N-(2-tluoroethy!}-N-methyl-3-nitro-

o-{trifluoromethylypyridin-d-amine (70 mg, 0.23 mamol), 7-methyl-1H-indazol-53-amine (51 mg,
0.35 mmol), Cs2CO; (113 mg, 0.35 mmol), and BrettPhos Palladacycle 3rd Generation (Zimg,
0.023 mmol) in 1,4-dioxane 10 a vial was flushed with N, and sealed. Tt was heated at 120 °Cfor2h
and diluted with EtOAc (30 mL), washed with water (2x30 mL), dried (Na,SO4) and concentrated

25  under reduced pressure. Purnification (CFF, 810, G to 70% EtOAc in hexanes) afforded the title
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compound an orange sohid (54 mg, 56%). MS (ESI). mass caled. for CiHieFalNeG,, 412.1; m/z
found, 413.2 [M+H]".
Step D. N'-(2-Fluoroethy)-N'-methyl-N-(7-methyl- 1 H-indazol-5-y1)-6-{trifluoromethypyridine-

2.3 4-triamine. To a solution of N'-(2-Fluoroethyl}-N'-methyl-N'~(7-methyl- 1 H-indazol-5-y1)-3-

nitro-G-{trifluoromethyl}pyridine-2 4-diamine (120 mg, 0.29 mmol) in methanol was added 10%
Pd/C (34 mg, 0.03 mmol}. The flask was purged by hydrogen three times. The mixture was stirred
under hydrogen atmosphere for 1 h (hydrogen balloon). The reaction nuxture was filtered and the
filtrate was collected and concentrated under reduced pressure to afford the title compound as a hight
vellow wax (105 mg, 94%). MS (ESI): mass caled. for C7HizFiNg, 382.2; m/z found, 383.3
IVHH]

Sten B N-{2-Fluoroethvii-2-1sopropyi-N-methvl-3-(7-methvi- 1 H-indazol-53-v-S-{trifluoromethy }-

3H-imidazo[4.5-blpyridin-7-amine, A mixture of N-{2-Fluoroethy}-N'-methyl-N"-(7-methyl- 1 H-

indazol-5-yh-o-{trifluoromethylpyridine-2,3 4-triamine (17 mg, 0.044 mmol), isobutyric anhydride
(50 myg, 0.31 romol), and sobutyric acid (0.5 mL) was heated at 120 °C for 30 nun 10 a microwave
reactor. The crude product was subjected to C18 HPLC purification (0.05% TFA buffer, 5% to
95% MeCN in water} to afford the title compound as a white solid (4 mg, 21%;). MS (ESI): mass
caled. for Co HyFaNe, 434.2; m/z found, 435.2 [MHH]™. "H NMR (400 MHz, CD50D) § 7.97 (s,
1H), 747 (s, 1H)}, 6.96 - 6.91 (m, 1H), 6.56 (s, 1H), 453 (t, /=48 Hz 1H),443 (1, /=48 Hz,
1H), 437(t,J=48Hz 1H), 285(dt, /= 136,68 Hz, 1H), 245(d, /=09 Hz 3H), 1.73 (s, 2H},
1.06 (d, /= 6.8 Hz, 6GH).

Example 215 5-12-(2-Fluoro-4-pyridvi-3-(triflucromethy inudazol 4. 5-blpyvridin-3-vilindoline-

2.3-dione.

HN

A mixture of 5+((3-amino-0-(triflucromethyl}pyridin-2-yHamino}indolin-2-one (Intermediate 46,
100 mg, 0.32 mmol}, 2-fluorcisonicotinaldehyde (48.7 mg, 0.39 mmol), copper(ll) acetate (29 mg,

0.162 mmol}, and acetic acid (4 mL) was stirred at 40 °C for 15 h. The volatiles were removed
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under reduced pressure and the residue was diluted with 30 mL of EtQAc. It was washed with
saturated acueous NaHCO; (2x30 mL), dried (Na;SGy), and concentrated under reduced pressure.
The crude product was purified by silica chromatography (0 to 90% EtOAc in hexanes) to afford the
title compound as brown solid (14 mg, 10%). MS (EST): mass calcd. for CpHoFiNsQ,, 4271, m/z
found, 4281 [M+H]". 'H NMR (400 MHz, CDCl;) 6841 (dd, /=84,2.5Hz 1H), 827(dd, J=
52,21 Hz 1H), 789 -782 (m, 1H}, 7.74 - 7.62 (m, 1H), 7.53 - 732 {m, 3H), 7.10(dd, /=189,
8.2 Hz, 1H).

Example 216: Methvl 3-[3-(2.3-dioxoindolin-3-v)-5-{irifluoromethyiiimidazol 4. 5-blovodin-2-

vilpropanoate.

@]
N
| N \ O—
F N/ N
F
F
O
HN
(@]

A mixture of 5<{((3-amno-o-(trifluoromethylpyridin-2-y Dammo)indolin-2-one (Intermediate 46,
154 mg, 0.5 mmol}, methyl 4-oxobutanoate (69.6 mg, 0.6 mmol), copper(ll) acetate (45.4 mg, 0.25
mmol), and acetic acid (4 mL) was stirred at t for 24 h. The volatiles were removed under reduced
pressure and the residue was dituted with 30 mL of EtOAc. It was washed with saturated aqueous
NaHCO: (2x30 mb) and dried (Nax50y). Purification (FCC, 810, 0 to 90% EtOAc in hexanes)
afforded the title compound as brown solid (38 mg, 18%). MS (ESI): mass caled. for CioH3FsNgQy,
418.1; m/z found, 419, H{MHH]". TH NMR (400 MHz, CDCl;) 5 9.48 (s, 1H), 8.15 (d, /= 8.3 Hz,
1H), 7.79 —7.57 (m, 3H), 7.14 (d, J = 8.3 Hz, 1H), 3.66 (s, 3H), 3.24 ~ 2.94 (m, 4H),
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Example 217 2-(2-Fluoro-4-pyridyl)-3-(7-methyl-1H-indazol-5-v1}-5-

{irifluoromethvhimidazol 4. 5-blpvridine.

F
N —
\
FsC7 N
l
HN-N

Sten A 2-Fluoro-N-(2-({7-methvl-1H-indazol-5-vDamino -6-(trifluoromethyDpvridin-3-

yhisonicotinamide. To a solution of N-(7-methyl-1H-indazol-5-y}-6-(trifluoromethylpyridine-

2,3-dianmune (Intermediate 55, 150 mg, 0.49 mmol) in a mixture of BDCM (1.5 mL)and THF (1.5
mL) and cooled to 0 °C was added 2-fluorcisonicotinoy] chloride (1.4 mL, 0.35 M in DCM, 0.49
mimol) to produce a dark brown solution. After 70 minutes, the reaction was diluted with H,O
foliowed by sat. aq. NaHCG; and the aqueous laver was extracted with DCM (x3}. The organic
layers were combined, dried with MgSOy, filtered, and concentrated in vacuo to produce a brown
foam (147 mg) which was used without further purification. MS {ESI). mass caled. for

CaoH1sF NGO, 430.1 m/z found, 431.1 [M+H]
Step B. 2-(2-Fluoro-4-pyridyll-3-(7-methyl-1H-indazol-5-vh-5-(trifluoromethyviimidazof4.5-
bipyridine. Crude 2-fluore-N-(2-((7-methyl-1H-1indazol-S-ylamino)-6-(triftusromethy ipyridin-
3-yiisonicotinamide (129 mg) was dissolved in AcOH (3.5 mL} and heated to 80 °C. After 100

minutes, the reaction was concentrated in vacuo, and the residue disselved in DCM. Saturated
NaHCO; solution was then added and the aqueous layer was extracted with DCM (x3). The
combined organic layers dried with MgSQ,, filtered, and concentrated in vacuo to produce a
light orange film (111 mg). The resulting residue was purified by reverse phase chromatography
(0.05% TFA i H,O/MeCN) to provide a colourless solid which was free based (BCM/saturated
NaHCO:; solution) to yield the compound (8.2 mg). MS (EST): mass caled. for CooHi2F4Ne,
412.1; mvz found, 412.9 [M+H]". 'H NMR (400 MHz, CDCl;) 5 10.84 (brs, 1H), 8.38(d, J= 8.4
Hz, 1H), 8.17(d, J = 5.3 Hz, 1H), 8.04 (s, 1), 7.81 (d, J = 8.3 Hz, 1H), 7.58 - 7.56 (m, 1H),
732 -7.29 (m, 1H), 7.24 - 7.22 (m, 1H), 7.08 - 7.05 (m, 1H), 2.54 (s, 3H). "’F NMR (376 MHz,
CDCls) § -65.54 (s, 3F), -65.58 - -65.60 (m, 1F).

b
(9]
(]



15

20

WO 2016/176460 PCT/US2016/029801

Example 218: 3-(7-Chloro-1H-indazol-5-y13-7-(2-fluoroethoxy}-2,5-

bis{ trifluoromethvDimidazol4.5-blpvridine.

Bl

0]

N
\
/fI >_CF3
Fs¢” "N” N
cl '
HN-N

Sten A, 2-Chiloro-4-02-fluorcethoxy 1-3-nitro-6-{influoromethvimyridine. To a solution of 2-

fluoroethan-~1-0l (22.5 pL, 0.38 myuol) o DMF (1 mL) was added NaH (24.5 mg, 0.61 mmol,
60% in mineral oil). After two minutes, 2 4-dichloro-3-nitro-6-(trifluoromethylypyridine (100
mg, 0.38 mmol} was added in a single portion and the reaction mixture left to stir at ambient
temperature. After 80 minutes, the reaction was quenched with saturated NH4Cl solution and
extracted with EtOAc (x4). The combined organic layers were dried with MgSQy, filtered, and
concentrated in vacuo to produce the title compound (117 mg) which was used without further
purification.

Step B. 3-(7-Chloro-1H-indazol-3-v-7-(2-fluoroethoxy1-2.3-bis{trifluoromethviimidazol4. 5-

mg) in DMF (2 mL) was added 7-chloro-1H-indazol-5-anune (48 mg, 0.29 mmol) and the
reaction was heated to 80 °C for 85 min. DIEA (0.05 mbL) was then added and the heating
continued for an additional 85 mun. before Nay048, (150 mg, 0.86 mmol) and H,O (0.5 mL)
were added. After 70 minutes, the reaction was allowed to cool to ambient temperature. The
reaction was diluted with HoO and the aqueous layer extracted with EtOAc (x3). The organic
layers were combined, washed with 5% LiCl solution, brine, dried with MgSQy, filtered, and
concentrated in vacuo. The resulting residue was dissolved in TFA (4 mL) and heated to reflux
overnight. The reaction mixture was then concentrated in vacuo and the residue dissolved n
EtOAc. Saturated NaHCO; solution/solid NaHCO; was then added and the aqueous layer was
extracted with EtOAc (x3). The combined organic layers were washed with brine, dried with
MgSQy, filtered, and concentrated in vacuo. Purification (FCC, 510,, 0-50% EtOAc in hexanes)

afforded the title compound (3.3 mg). MS (ESI): mass calcd. for C7HCiFyNsO, 467.0; myv/z
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found, 468.0 [M+H]". 'H NMR (400 MHz, CDCl3) 8 8.18 (s, 1H), 7.73 (d, J = 1.6 Hz, 1H), 7.39
(d, J=1.7 Hz, 1H), 7.32 (s, 1H), 5.08 - 5.05 (m, 1H), 5.01 - 4.96 (m, 2H), 4.88 - 4.84 (m, 1H).

Example 219: (E}-3-(53-(2.5-Bis(trifluoromethyv}-3H-imidazol4. 5-blpvridin-3-y1-1H-indazol-7-

viprop-2-en-1-ol.
x_ N
Lo
N N

l
HO~/"> HN-N

FaC

Step A, (E¥-3-(7-(3-({tetrahydro-2H-pvran-Z-vlyoxviprop-1-en-1-vi}-1H-indazol-5-vi)-2.5-

bis(trifluoromethyl}-3H-1midazol4. S-blpyridine. In 3 microwave vial, was added 3-(7-bromo-

1H-indazol-5-y1)-2, 5-bis{trifluoromethyl)-3H-1imidazo[4,5-blpyridine (Example 187, 358 mg,
0.80 mmol}, 4.4,5,5-tetramethyl-2-(3-((tetrahydro-2H-pyran-2-yloxy)prop-1-en-1-y1-1,3,2-
dixoaborolane {320 mg, 1.19 mmol), Pd(PPhs) (92 mg, 0.080 mmol}, 1M Na,CO; solution (3.2
mkb), and dioxane (4.8 mL} The vial was capped and the reaction mixture heated at 105 °C for
30 nmun under microwave irradiation. The reaction mixture was then concentrated in vacuo and
the resulting residue diluted with EtOAc/water. The layers were separated and the organic layer
was washed with brine, dried with Na; SOy, filtered, and concentrated in vacuo to produce the
title compound which was used without further punification.

Step B, {E3-3-(5-{2 5-Bistirnfluoromethvi-3H-imudazol4. S-blnvridin-3-v13-1 H-indazol-7-

vhprop-2-en-1-ol. Crude (E)-3~-(7-(3-((tetrahydro-2H-pyran-2-yHoxy)prop-1-en~1 -yl)-1H-

indazol-5-y1)-2,5-bis{(irifluoromethy)-3H-inidazo[4, S-blpyridine from Step A was dissolved in
MeOH (6 mL) and 6M HC1 (0.6 mL) was added. After 10 mn, the reaction was concentrated i
vacuo and the resulting residue was diluted with EtOAc/saturated NaHCO;5 solution. The layers
were separated and the organic layer was washed with brine, dried with Na;80,, filtered and
concentrated i vacuo. Purtfication (FCC, 510, 0-100% EtOAc n hexanes) afforded the title
compound (105 mg, 0.25 mmol, 31%). MS (ESI): mass caled. for CigHniFeNsG, 427.1; my/z
found,428.1 [M+H]". TH NMR (400 MHz, CDCls) § 11.15 (br.s, 1H), 8.45 (4, J = 8.4 Hz, 1H),
818 ¢s, 1H), 7.84¢d, /=84 Hz TH),775-7.72{m, 1H), 7.37(d, /= 1.8 Hz, 1H), 6.98 - 6.91
(m, 1FD), 6.55 (dt, J= 16.0, 5.1 Hz, 1H), 445 (dd, J= 5.5, 1.6 Hz, 2H).

b2
(8]
~J



10

i5

20

WO 2016/176460 PCT/US2016/029801

Example 220 3-(5-(2.5-Bis(trifluoromethyly-3H-1midazof4,.5-blpyridin-3-yi}-1H-indazol-7-

yvipropan-1-ob

X N\ F
F | = : EF
. N N F

F

I
HO HN-N

A solution of {E}-3-(5-(2,S-bis(trifluoromethy}-3H-imidazo{4,5-blpyridin-3-vi}-1 H-indazol-7-
yi}prop-2-en-1-ol {Example 219, 18 mg, .04 mmol) in MeOH (1.2 mL} was subjected to H-
Cube hydrogenation (10% Pd/C, H, 60 bar} at ambient temperature and a flow rate of 1mL/mun.
After a single pass the solvent was removed in vacuo. Purification (FCC, S$10;, 0-100% EtOCAc
in hexanes) afforded the title compound (9 mg, 0.02 mmol, 50%) MS (ESI}: mass caled. for
C1aH13FeNSO, 429 1; m/z found, 430.1 [M+H]". 'H NMR (400 MHz, CDCl;) 5 8.42(d, /=384
Hz, 1H), 8.22 (brs, 1H), 7.81 (d, J=8.4 Hz, 1H), 7.74(d, 7= 1.5 Hz, 1H), 7.21 - 7.19 (m, 1H),
378 (t, J= 5.7 Hz, 2H), 3.16 {t, J = 6.9 Hz, ZH), 2.10 - 2.02 (m, 2H) and 3-(7-propyl-1H-
ndazol-5-y1}-2, 5-bis{trifluoromethy D-3H-imidazof[4, 5-blpyridine (Example 221, 3 mg, 0.007

mmol, 17%).

Example 221 3-{7-Propvi-1H-indazol-3-v13-2_5-bis{intluoromethvl-3H-1midazol 4. 5-
blpvrnidine,

N
L

F¢7 N

|
HN-N

The title compound was prepared as a by-product in Example 220, MS (ESI): mass caled. for
C1sHFsNs, 413.1; m/z found, 414.1 [M+H]". 'H NMR (400 MHz, CDCly) & 10.51 (brs, 1F), 8.4
(d,J=84Hz 1H),8.16 (s, 1H), 7.82(d, /=84 Hz, 1H), 7.70(d, /= 1.8 Hz, 1H), 7.19 - 7.14 {m,
1H), 2.89 (t, /= 7.5 Hz, 2H), 1.81 (b, J= 7.4 Hz, 2H), 1.01 (t, J = 7.3 Hz, 3H).
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Example 222 (E}-3-(3-(7-Methvl-1H-indazol-5-vI}-2-(trifluoromethyl}-3H-1midazo{4, 5-

blovridin-S-yliprop-2-en-1-ol.

N
I H—CFy
Ho\v/§§/i:;:I:N

I
HN-N

Step A, (E)-3-(7-Methvi-1H-indazol-5-v1}-5-{3-{{tetrahvdro-2H-pyran-2-ylioxviprop-1-en-1-vi}-

2-{trifluoromethvl}-3H-imidazo{4.5-blpyridime. In a microwave vial, was added 5-bromo-3-(7-

methyl-1H-indazol-5-y1}-2-(trifluoromethyl}-3H-imidazo[4,5-blpyridine {Intermediate 62, 65
mg, 0.16 mmol), 4,45 5-tetramethyl-2-(3-((tetrahydro-2H-pyran-2-yoxy)prop-1-en-1-y1}-1,3,2-
dixoaborolane (66 mg, 0.25 mmol), Pd{PPhs})s (19 mg, 0.016 mmol}, 1M Na (05 solution (0.7
mb}, and dioxane (1 mL}. The vial was capped and the reaction mixture heated at 105 °C for 30
nun under microwave irradiation. The reaction mixture was then concentrated in vacuo and the
resulting residue diluted with EtOAc/H,0. The layers were separated and the organic layer was
washed with brine, dried with Na,SOy, filtered, and concentrated in vacuo. Purification (FCC,
S1(),, 0-100% FtOAc in hexanes) afforded the title compound (50 mg, 67%).

Step B, (E)-3-(3-(7-Methyl-1H-indazol-S-vhi-2-(triflucromethvl}-3H-imidazol4, 5-blpyridin-5-

yviprop-Z-en-1-ol. (E}-3-(7-methyl-1H-indazol-5-y1}-5-(3-((tetrahydro-2H-pyran-2-yloxy)prop-1-

en-1-y1}-2-(trifluoromethyl}-3H-imidazo[4, 5-blpyridine (50 mg) was dissolved in MeOH (3.6 mL)
and 6M HC1 (0.4 mL) was added. After 2 h the reaction was concentrated i vacuo and the resulting
residue was diluted with BEtOAc/saturated NaHCO; solution. The layers were separated and the
organic laver was washed with brine, dried with Na;SOy, filiered and concentrated in vacuo to vield
the title compound (38 mg). MS (ESI): mass caled. for CigHuF3sN=0O, 373.1; m/z found, 374.1
IMAHH]T 'H NMR (400 MHz, CDCly) § 10.41 (brs, 1H), 8.21 - 8.15 (m, 2H), 7.71 - 7.68 {m, 1H),
7.46 (d,.J=8.4 Hz, 1H), 7.19 (s, 1H), 6.80 - 6.76 (m, 2H), 4.35 - 4.33 (m, 2H), 2.62 (s, 3H).
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Example 223: 3-(3-(7-Methyl-1H-mndazol-5-y1}-2-(trifluoromethyl}-3H-1midazo[4.5-blpyridin-

S-ylipropan-1-ol.

I
F
HO NN F

/

HN-N
A solution of {(E}-3-(3-(7-methyl-1H-indazol-5-yH-2-(trifluoromethyl)-3H-1midazo[4,5-
blpyridin-5-yl)prop-2-en-1-ol (Example 222, 36 mg, 0.09 mmol} in MeOH (2.6 mL} was
subjected to H-Cube hydrogenation (10% Pd/C, H, 60 bar} at ambient temperature and a flow
rate of ImL/min. After a single pass the solvent was removed in vacuo and the resulting residug
was purified via reverse phase chromatography (0.05% TFA in H,O/MeUN). The desired
fractions were concentrated in vacuo and the resulting solids were free based (FtOAc/saturated
NaHCOs solution) to vield (16 mg, 44%) of the title compound.  MS (ESI): mass caled. for
C13H 1 F5N:O, 375.1; vz found, 376 1 [M+H]™ 'H NMR (400 MHz, CDCL) 5821 (d, /=84
Hz, 1H), 8.16 - 8.11 (m, 1H), 7.70 - 7.66 (m, 1H), 7.34 (d, /= 8.3 Hz, 1H), 7.14 (s, 1H), 3.65 (¢,
J=5.7Hz, 2H), 3.09 (t, /= 6.7 Hz, ZH), 2.46 (s, 3H), 2.02 - 1.94 (m, 2H).
and 3-(7-methyl-1H-indazol-5-y)-S-propyl-2-(triftucromethy}-3H-1midazol 4, 5-blpyridine

(Example 224, 5 mg, 14%).

xample 224 3-{7-Methvl-1H-indazol-5-v1-3-propyvi-2-{triflucromethyD-38-1mudazo(4,5-

blpyridine,
x¥—N
/\/(I \>_ C F 3
N N
|
HN=N

The title compound was prepared as a by-product in Example 223, MS (ESI): mass calced. for
CisHisF:Ns, 359.1; m/z found, 360.1 [MAHH]™. TH NMR (400 MHz, CDCl) 6 8.19 (d, /= 8.3 Hz,
1H), 8.05 (brs, 1H), 7.63 - 7.59 (m, 1H), 7.32(d, J = 8.3 Hz, 1H), 7.10 (br s, 1H), 2.96 - 2.85 {m,
2H), 2.53 (s, 3H), 1.82 - 1.70 (m, 2H), 0.94 (t, /= 7.4 Hz, 3H),
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Example 225 4-[3-(1H-Indazol-5-vi}-5-(trifluoromethyiyimidazol4.5-blpyridin-2-vijpyridin-2-

ol
XN —
| > N
F N/ N N
Fre OH
/
HN-N

The title compound was obtained as a by-product from the synthesis of 2-(2-fluoro-4-pyridyl}-3-
{(1H-indazol-5-v[)-5-(triflucromethyimidazol[4, S-blpyridine (Example 165). (11 mg, 6.8%).MS
(ESI): mass caled. for CioH i F3NgO, 396.1; nv'z found, 397.1{M+H]+_ 'HNMR (400 MiHz, CDCly)
§8.36(d,J=83Hz 1H), 8.19(d, /=53 Hz, 1H), 8.15 (s, 1H), 7.82 — 7.76 (m, 2H), 7.65(d, J =
8.6 Hz, 1H), 7.37 — 7.29 (m, 2H), 7.22 (s, 1H).

Example 226: 3-{(1H-Indazol-5-vIi-S-(irifluoromethviimidazel4. 5-blpvridine,

N N\
F | = N>
i
Y/
N~N

The title compound was recovered as a by-product in synthesis of Example 165, when using N, N-
dimethyHormamide as the reaction solvent. MS(ESI): mass caled. for O HgF3Ns, 303.1; m/z
found, 304.1, [MAH]™. "H NMR (400 MHz, Acetonitrile-ds) § 8.67 (s, 1H), 8.40 — 8.33 (m, 1H),
823 ~8.12 (m, ZH), 7.86 —~ 7.72 {m, 3H)}.

Example 227, 3-(7-Chloro-1H-indazol-5-yiy-2-cvelopropyl-3-{difluoromethyinmidazof4.5-

blpvridine,

~—N
F\((N:[N\>_<]

F
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The title compound was prepared in a manner analogous to Example 1. MS (ESI): mass calcd.
for C7H2CIF,Ns, 359.1: m/z found, 360.1 [M+H]|". 'H NMR (400 MHz, CDCL) 6 11.04 (s,
1H), 813 (s, 1H), 8.10(d, /=82Hz 1H), 776 (d, /=16 Hz, 1H), 7.62(d, /=8 2 Hz, 1H),
7.46 (d, J=1.7 Hz, 1H), 6.89-6.56 (m, 1H), 1.91-1.80 (m, 1H), 1.44-1.36 (m, 2H), 1.17-1.06 (m,
2H),

(Vg

Example 228 5-(Difluoromethv-2-(4-fluoropheny])-3-{7-methyvl-1H-indazol-5-vhimidazol4.5-

blpvnidine.

N
F Z~N

HN-N

10 The title compound was prepared i a manner analogous to Example 1, using 2-chloro-6-
{difluoromethyl)-3-nitropyridine (Intermediate 48, product from Step E). MS (ESI): mass caled.
for Cy H4F:Ns, 393.1; mv/z found, 394.1 [M+HT. 'H NMR (500 MHz, CDCl3) 8§ 10.45 (5, 1H},
8.26 (d, J=8.2 Hz, 1H), 8.10 (s, 1H), 7.69 (d, J= 8.3 Hz, 1H), 7.66 — 7.56 {m, 3H), 7.11 (dd, J =
1.9, 1.0 Hz, 1H), 7.00 (dd, /= 9.0, 8.3 Hz, ZH), 6.68 (t. J= 55.5 Hz, 11}, 2.73 ~ 2.41 (m, 31},

15
Example 229 3-(7-Chloro-1H-indazol-3-vIi-5-(diflugromethvl}-2-(4-fluorophenyiyimidazol4, 5-

blpvnidine.
N
O
N
y/

qu

P
HN-N
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The title compound was prepared i a manner analogous to Example 1, using 2-chlorg-6-
{difluoromethyl)-3-nitropyridine (Intermediate 48, product from Step E). MS (ESI): mass caled.
for C2oHy,CIFsNs, 413.1: m/z found, 414.1 [M+H]". 'H NMR (400 MHz, CDCL) § 10.43 (s,
1H), 8.26(d, /=83 Hz, 1H}, 819 (s, 1H}, 7.75-7.57 (m, 3H), 740(d, /= 1.7 Hz, 1H), 7.10-
6.97 (m, 2H), 6.65 {1, /=554 Hz, 1H}.

(Vg

Example 230: 6-[7-Morpholino-2.5-bis{inifluoromethyDimidazol4.5-bloyridin-3-vil-3H-1 3-

benzothiazol-2-one,
®
N

N
LT

F.C7 N

S

ANy

O
10 The title compound was made in a manner analogous to Example 62. MS (ESI): mass caled. for
C1oH;FsNs008, 489.1; m/z found, 490.0 [MHH]™. H NMR (500 Mz, DMSO-dg) § 12.28 (s, 1F),
7.88(d, /=21 Hz, 1H), 7.48 (dd, J = 8.4, 2.2 Hz, 1H), 7.31 (d, J= 8.5 Hz, 1H), 7.12 (s, 1H), 4.13 -
4.05 (m, 4H), 3.85 ~3.77 {m, 4H).

15  Example 231: 4-[3-(1H-Indazol-5-v13-2.5-bis(trifluoromethylimidazof 4, 5-blpyridin-7-

yilmorpholine.

()

The title compound was made in a manner analogous to Example 62 MS (ESI): mass caled. for

CroHsF NGO, 456.1; m/z found, 457.1 [M+H]+ 'H NMR (500 MHz, CDCL) § 7.92 (d, /= 1.0 Hz,
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1H), 7.67 (d, J = 1.8 Hz, 1H), 7.29~ 7.27 (m, 1H), 7.17 (dd, /= 8.7, 1.9 Hz, 1H}, 6.92 (s, 1H), 4.15
~4.12 {m, 4H), 3.98 — 3.94 (m, 4H).

Example 232: 2-{1.1-Diftuoropropyh-3-(1 H-indazol-3-v1)-3-{tnfluoromethvhimidazol 4. 5-

blpyridine,

N
osYa
F = F

N~ N F

F

I
HN-N

The title compound was made in a manner analogous to Example 88. MS (ESI): mass caled. for
C7H;,FNs, 381.1; m/z found, 382.0 [M+HT". 'HNMR (400 MHz, CD;0D) 3843 (d, /=84 Hz,
1H), 8.20 (d,./= 1.0 Hz, 1H), 7.96 (d,.J=2.0 Hz, 1H), 7.85(d, J=8.3 Hz, 1H), 7.74 (d. /= 8.8 Hz,
1H}), 7.49-7.44 (m, 1H), 2.51-2.33 (m, 2H), 1.08 (t, /=7.5 Hz, 3H).

Example 233 0-[2-(1,1.2.2 2-Pentafluorocthy )-S-{triflucromethvDimidazol4.5-blpvridin-3-vli-

3H-1 3-benzothiazol-2-one.

F ol D ﬂ>—<£<EF
F\+/[;;1:N FF
F
S

S

O
The title compound was prepared in a manner analogous to Example 88, MS (EST): mass caled. for
C1eHsFsNJOS, 454.0; m/z found, 454.9 [M+H]™. "H NMR (400 MHz, CD;0D} § 8.53 (d, J=8.5
Hz, 1H), 7.91 (d,J=8.4 Hz, 1H), 7.73(d,J=2.1 Hz, 1H), 7.48-7.42 (m, 1H), 7.38-7.33 {m, 1H).



WO 2016/176460 PCT/US2016/029801

Example 234 6-[2-(Difluoromethyl)-S-(rifluoromethviyimidazo{4. 5-bipyridin-3-y1}-34-1.3-

benzothiazol-2-one,

N F

\
F\T/(I><
N~ N F

F

S

A=

(@)
The title compound was prepared in a manner analogous to Example 88, MS (ESI): mass caled. for
5 CysHRFN,0S, 386.0; m/z found, 386.9 [MHH]™. 'H NMR (400 MHz, CD;0D) 5 8.45 (d, J = 8.4
Hz, 1H), 7.87(d, /=84 Hz, 1H)}, 7.72(d, /= 2.1 Hz, 1H), 7.49-7.42 (m, 1H), 7.40-7.33 (m, 1H)},
7.21-6.90 (m, 1H).

Example 235: 6-12-(Difluoromethvi}-S-{triflucromethyiyimidazol4.5-blpyridin-3-vi}-34-1.3-

10 benzoxazol-Z-one.

N F
F |l »—

F

0

$eL

@)
The title compound was prepared in a manner analogous to Example 88, MS (ESI): mass caled. for
CisH/FsN(h, 370.0, mv/z found, 371.0 [M-+H]. 'HNMR (400 MHz, DMSO-ds} 0 12.05 (s, 1H),
8.61 (d,J =83 Hz, 1H), 7.96 (d,J = 8.4 Hz, 1H), 7.70 (d, ./ = 1.9 Hz, 1H), 7.46-7.15 (m, 3H).

il
(¥4

Example 236 6-[2.5-Bis(tnifluoromethyvDimidazol 4. 5-51lpvridin-3-v11-34H-1.3-benzoxazol-2-one.

~~N F
FF|/\ F
N~ N F

F
0

$eL

O

The title compound was prepared in a manner analogous to Example 88, MS (ESI): mass caled. for

C1sHFsNGO4, 388.0; vz found, 389.0 [M+H]". 'H NMR (400 MHz, DMSO-dq) 5 12.08 (s, 1H),

[N
N
U



10

20

WO 2016/176460 PCT/US2016/029801

8.71(d, /= 8.4 Hz, 1H), 8.03 (d,J = 8.4 Hz, 1H), 7.74 (d, J= 1.9 Hz, 1H), 7.52-7.46 (m, 1H), 7.33
(d, /=82 Hz, 1H).

Example 237: 3-(3-Fluoro-1H-indazol-5-v1¥-2. 5-bis{trifluoromethylimidazol 4.5-Alpyridine,

N F
= | TN F
NN F
F
F
|
HN-N

The title compound was prepared in a manner analogous to 125 from N2~(3~ﬂu0ro-iH—indazol—S—
vij-6-{triftuoromethylypyridine-2, 3-diamine (Intermediate 53} MS (ESI}: mass caled. for
C1sHgF7Ns, 389.1; m/z found, 390.1 [M+HT™ TH NMR (500 MHz, CD:OD) 6 8.53 (d, /= 8.4 Hz,
1H), 7.96{d, J= 18 Hz, 1H), 7.93 {d, /=84 Hz, 1H), 7.71-7.66 (m, 1H), 7.58-7.54 {(m, 1H}.

Example 238: 5-(DifluoromethyD-3-(1 H-imdazol-5-v13-2-(irifluoromethyvDimidazol4.5-

blpyridine,
N F
\>_é
e L i
N N F

F

l
HN—-N

The title compound was prepared in a manner analogous to Example 88, using 2-chloro-6-
{difluoromethyl)-3-nitropyridine (Intermediate 48, product from Step E). MS (ESI): mass caled. for
Cy5HaFsNs, 353.1: m/z found, 354.1 [M+H]™. 'H NMR (500 MHz, CDCl5) 5 8.42 (d, /= 8.4 Hz,
1H),822(d,J=1.1Hz, 1H), 7.88 (d,J= 1| 8 Hz, 1H), 7.79(d, J=8 4 Hz, 1H), 7.75 - 7.65 (m,
1H), 7.42 (dd, .J= 8.8, 1.9 Hz, 1H), 6.61 (t, J = 55.2 Hz, 1H).
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Example 239: 6-[12-Methonv-S-(trifluoromethviimidazof4.5-0lpyridin-3-vii-34-1 3-

benzothiazol-2-one.

N /
\
N N

F

S

S

6]
The title compound was made 1n a manner analogous to Example 114, MS (ESI): mass caled. for
CsHLF3N4O,8, 366.0; miz found, 367.0 IMHH]™. 'H NMR (400 MHz, CD:OD) § 7.97(d, /=82
Hz, 1H), 7.71 (d, /=21 Hz, 1H), 7.66 (d,.J= 8.1 Hz, 1H), 7.50-7.46 (m, 1H), 7.33-7.29 {m, 11,
4.25 (s, 3H).

Example 240; 6-12-Ethoxv-5-(trifluoromethyimidazol4.5-6lpyridin-3-vl1-3H-1 3-benzothiazol-

2~Q0
~N /—
\
Rl L Yo
N N
F
S
A4,

The title compound was made in a manner analogous to Example 114, MS (ESI): mass caled. for
CraH1 FiNLO;8, 380.1; m/z found, 381.0 [MAH]™ "H NMR (400 MHz, CB:0D}8795(d, /=82
Hz, 1H), 7.71 (d, /=21 Hz, 1H}), 7.65(d, /=82 Hz, 1H), 7.50-7.46 (m, 1H), 7.31 (d, /=85 Hz,
1H), 4.73-4.64 (m, 2H), 1.46 (¢, J="7.1 Hz, 3H).

Example 241 2-Methoxy-3-(7-methyl-14-indazol-3-v13-3-(tnfluoromethyvDimudazo[ 4. 5-

blpvridine,

X N /
\

NF/(:[ >—0
N N

F

b2
3
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The title compound was prepared in a manner analogous to Example 114. MS (ESI): mass caled. for
C16H2FaNsO, 347.1; vz found, 348.0 [M+H]". 'H NMR (500 MHz, CD»0D) § 8.16 (s, 1H), 7.98
(d,J=82Hz, 1H), 7.82-7.76 {m, 1H), 7.66 (d,/ =82 Hz, 1H), 7.34-7.27 (m, 1H), 4.25 (s, 3H),
2.65 (s, 3H).

Example 242. 2-Ethoxy-3-(7-methvl-1H-indazol-5-v}-3-(triflucromethvDimidazol4.5-

blpyridine,

~-N
F »—0
F 7
N~ ~N
F
I
HN-N

The title compound was prepared in a manner analogous to Example 114 from N'-(7-methyl-1H-
mdazol-5-yD-6-(triflucromethylipyridine-2,3-diamine (Intermediate 56). MS (ESI): mass caled. for
C1-H4F3NsO, 361.1; m/z found, 362.0 [M+H]". 'H NMR (400 MHz, CD;0D) 5 8.16 (s, 1H), 7.95
(d, /=81Hz 1H), 7.79(d,/=19Hz 1H), 7.64(d,/=82Hz 1H), 7.30(d, /= 1.5 Hz 1H),
4.72-4.63 (m, 2H), 2.64 (s, 3H), 1.49-1.40 (m, 3H).

Example 243 5-[2-Ethoxy-S-(influoromethyvhimidazol4. 5-Alpvridin-3-vilindolin-2-one.

N S
\
F\T/(I>O
N N

F

HN o

The title compound was prepared 1n a manner analogous to Example 114, MS (ESI): mass caled. for
C1-HpFaNgOy, 362.1; m/z found, 363.0 [M+H]™ TH NMR (400 MHz, DMSO-ds) § 10.61 (s, 1H),
8.03 (d,J=82Hz 1H), 7.68(d,./= 8.1 Hz, 1H), 7.41 (d,J = 2.0 Hz, 1H), 7.39-7.34 (m, 1H), 7.01
(d,J= 8.2 Hz, 1H), 4.70-4.60 {m, 2H), 3.60 (s, 2H), 1.44-1.35 (m, 3H).
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Example 244: 5-[2-Methoxy-5-(trifluoromethyDimidazol[4.5-51pyridin-3-vilindolin-2-one.

AN N /
\
N N

F

HN 0

The title compound was prepared in a manner analogous to Example 114, MS (ESI): mass caled.
for CiHy FaNyOs, 348.1; m/z found, 349.1 [MHH]". H NMR (400 MHz, DMSO-dg) § 10.62 (s,
1H), 8.07 (d,./=8.1 Hz, 1H), 7.71 (¢, /= 8.1 Hz, 1H), 7.40(d, J=2.0 Hz, 1), 7.39-7.33 (m, 1H),
6.99(d, /=82 Hz, 1H), 4.17 (s, 3H), 3.59 (s, 2H).

Example 245: 3-{1H-indazol-5-vir-2-{methvisulfonvimethvl)-S-tinfluoromethvlimidazof4.5-

blpyridine.

N Ogg
N —
\
O
N~ TN
F
/
HN-N

The title compound was made in a manner analogous to Example 117, MS (EST): mass caled. for
C16HF3N5008, 395.1; mv/z found, 396.0 [MHH]. H NMR (600 Mz, DMSO-ds) § 13.49 (s, 1H),
8.50 (d, /= 8.3 Hz, 1H), 8.27 (s, 1H), 8.03-8.00 (m, 1H), 7.90(d, J=8.3 Hz, 1H), 7.80(d, /= 8.7
Hz, 1H), 7.47 (dd, J = 8.7, 2.0 Hz, 1H), 4.82 (s, 2H), 3.26 (s, 3H).

Example 246: 2-(3-Fluorocvelobutyv)-3-{7-methvl-1 H-indazol-5-y1)-5-

(trifluoromethyiiimidazol 4. 5-blpyridine.

N
F &——<:>-F
F N/ N

F

HN-N

249
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The title compound was prepared in a manner analogous to Example 117 with a chiral separation.
MS (ESI): mass caled. for ColsF4Ns, 389.1; m/z found, 390.1 [M+H]". 'H NMR (400 MHz,
CDCL) 5 11.33 (s, 1H), 8.28 (d, /=82 Hz, 1H), 7.93 (s, 1H), 7.75(d, J=8.3 Hz, 1H), 7.42(d, J =
1.7 Hz, 1H), 6.89 (s, 1H), 5.03-4.76 (m, 1H), 3.01-2.89 (m, 1H), 2.89-2.72 (m, 2H), 2.69-2.55 (m,
2H), 2.46 (s, 3H).

Example 247. 2-(3-FluorocvelobutyD-3-(7-methyl-1H-indazol-3-v1}-3-

{trifluoromethviiimidazol4.5-blpvridine.

N
F ol ik
F N/ N

F

/
HN-N

The title compound was prepared in a manner analogous to Fxample 117 with a chiral separation,
from N~ 7-methyl-1H-indazol-5-yh-6-(trifluoromethypyridine-2, 3-dianune (Intermediate 56). MS
(ESI): mass caled. for CyoHysF4Ns, 389.1; m/z found, 390.1 [M+H]". 'H NMR (400 MHz, CDCL) §
8.25 (d,J =83 Hz, 1H), 7.90 (s, 1H), 7.75 (d, ./ = 8.3 Hz, 1H), 7.40 (d, /= 1.7 Hz, 1H), 6.87-6.84
(m, 1H), 5.55-5.32 (m, 1F), 3.70-3.58 (m, 1H), 2.96-2.81 {m, 2H), 2.63-2.47 (m, 2H), 2.43 (s, 3H).

Ixamuple 248 3-{7-Chloro-1H-indazol-5-v13-2-(3-fluorocvelobutvii-3-

{irittuoromethvbimudazol 4. 3-6lovrnidine.

N
Fl = )—=F
F N/ N

F

/
Cl" Hn-N

The title compound was prepared in a manner analogous to Example 117 with a chural separation.
MS (ESI): mass caled. for CigHCIF4Ns, 409.1; m/z found, 410.1 [M+H]". 'H NMR (400 MHz,
CDClL) 6 8.29 (d, J=8.2 Hz, 1H), 8.02 (s, 1H), 7.76 (d, J= 8.3 Hz, 1H), 7.55 (d,J= 1.7 Hz, 1H),
721 (d,J=1.7 Hz, 1H), 5.04-4.80 (m, 1H), 3.03-2.92 (m, 1H), 2.91-2.75 (m, 2H), 2.72-2.59 (m,
2H).
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Example 249 3-(7-Chloro-1H-indazol-5-v13-2-(3-flucrocvelobutyl)-S-methyl-imidazof4,5-

blpyridine.
N
Ly O
N

/
C" Hn-N

The title compound was prepared in a manner analogous to Example 117 with a chiral separation.
MS (ESL): mass caled. for CipHysCIFNs, 355.1; m/z found, 356.1 [MAH]™. 'H NMR (400 MHz,
CDCL) § 12.67 (s, 1H), 8.03 (d, /= 8.2 Hz, 1H), 7.95 (s, 1H), 7.45(d,J= 1.6 Hz, 1H), 721 (d, J =
8.2 Hz, 1H), 7.18 (d, J = 1.7 Hz, 1H), 5.52-5.30 (m, 1H), 3.66-3.55 {m, 1H), 2.95-2.80 (m, 2H),
2.73 (s, 3H), 2.61-2.44 (m, 2H).

Example 250: 3-(7-Chloro-1H-1ndazol-3-v1}-2-(3-fluorocyclobutyl}-3-

{triftuoromethvhinudazol 4, 3-5lovridine.

N
F el
F N/ N

F

]
Cl" Hn-N

The title compound was prepared in a manner analogous to Example 117 with a chural separation.
MS (ESI): mass caled. for CgH,CIF4Ns, 409.1; mv/z found, 410.1 [M+H]", 'H NMR (400 MHz,
CDCL) 5823 (d, J=8.3 Hz, 1H), 8.11 (s, 1H), 7.73(d,J= 8.2 Hz, 1H), 7.58 (d, /= 1.7 Hz, 1H),
7.26(d, J=1.8 Hz, 1H), 5.56-5.32 (m, 1H), 3.74-3.63 (m, 1H), 2.98-2.83 (m, 2H), 2.68-2.51 (m,
2H),
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Example 251 2-{1-Methoxy-1-methvl-ethv]}-3-(7-methvl-1H-indazol-5-vI}-3-

{irifluoromethvimidazol4. 5-blpvyridine.

~-N  O0—
PGy
F N/N

F

/
HN-N

The title compound was prepared in a manuer analogous to Example 117, from N~(7-methyl-1H-
indazol-5-yh-o-(trifluoromethy Dpyridine-2, 3-diamine (Intermediate 56). MS (EST): mass caled. for
C1oHsFaNsO, 389.1; m/z found, 390.1 [M+H]". 'H NMR (400 MHz, CD:OD) §8.27(d, /=82
Hz, 1H), 8.17 (s, 1H), 7.77-7.72 {m, 2H}, 7.22-7.19 (1, 1H), 3.13 (s, 3H), 2.65 (s, 3H), 1.61 {5, 6H).

Example 252: 2-{1.1-Difluoroethv}-3-(7-methvl-1 H-mndazol-3-v-5-

{trifluoromethvlimidazol4.5-blovridine.

N F
F Ly~
F N/ N

F

I
HN-N

The title compound was prepared in a manner analogous to Example 117, from N°-(7-methyl-1H-
mdazol-5-yD-6-(triflucromethy Dpyridme-2,3-diamine (Intermediate 56). MS (ESI): mass caled. for
C17H,FsNs, 381.1; m/z found, 382.1 [MHHH]™. TH NMR (400 MHz, CDCl) 8 11.01 (s, 1H), 8.37 (d,
J=83Hz 1H), 7.99 (s, 1H), 7.80 (d, 7= 8.4 Hz, 1H), 7.62(d, J= 1.9 Hz, 1H), 7.10-7.06 (m, 1H),
2.47 (s, 3H), 2.24-2.11 (m, 3H)

Example 253 2-(1-Fluoro-1-methvl-ethvD-3-{7-methvl-1H-indazol-5-v1}-5-

{rifluoromethvhimidazol4.5-blpvridine.

N F
PP Ray
NZ N

F
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The title compound was prepared in a manner analogous to Example 117, from N -(7-methyl-14-
indazol-5-y}-6-(triflucromethyipyridine-2, 3-diamine (Intermediate 56). MS (ESH: mass calcd. for
CisHisFiNs, 377.1; m/z found, 378.1 [MHHT. 'H NMR (400 MHz, CDCE) 8 10.77 5, 1H), 8.27 (4,
J=83Hz, 1H), 8.02 (s, 1HD), 7.74(d, 7= 8.3 Hz, 1H), 7.59 (s, 1H), 7.08 (d,./= 1.0 Hz, 1H), 2.49
(s, 3H), 1.80 (d, J=21.4 Hz, 6H).

Example 254 3-(7-Chloro-14-indazol-3-v1}-2-(1 -fluoro-1 -methyl-ethyl}-3-

{trifluoromethviiimidazol4.5-blpvyridine.

N F
A
F N/N

F

/
C HN-N

The title compound was prepared in a manner analogous to Example 117, MS (EST): mass caled
for C7HRCIFNs, 397.1; m/z found, 398.1 [M+H]". 'H NMR (400 MHz, CDCL) 5 10.65 (s, 1H),
8.29 (d, /=83 Hz, 1H), 8.08 (s, 11}, 7.76 (¢,./= 8.3 Hz, 1H), 7.72-7.67 (m, 1), 7.42-7.36 (m,
1H), 1.82 (d, J = 21.5 Hz, 6H).

Example 255: 2-Cvclopropyl-3-(7-methyl-14-indazol-3-v1}-5-(trifluoromethyDimidazof4.5-

blpyridine.

SN N\
N N

F

/
HN-N

The title compound was prepared in a manner analogous to Example 117, from A~(7-methyl-1H-
indazol-5-y}-6-(triflucromethyipyridine-2, 3-diamine (Intermediate 56). MS (ESH: mass calcd. for
CisHyaFsNs, 357.1: m/z found, 358.0 [MHHT. 'H NMR (500 MHz, CDCE) 8 11.16 (s, 1H), 8.12-
8.09 (m, 1H), 7.99 (s, 1H), 7.68 (d, /= 8.2 Hz. 1H). 7.61-7.59 (m, 1H), 7.10-7.07 (m, 1), 2.51 (s,
3H), 1.87-1.81 (m, 1H), 1.41-1.36 (m, 2F), 1.12-1.07 {m, 2H).
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Example 256. (*R}-2-(1-Flaoroethvl}-3-(7-methvi- 1/ -indazol-5-y1}-5-

{irifluoromethvhimidazol 4. 5-blpvridine.

N F
\> / «

F\T/E:E —"r R
N~ N -

F

/
HN-N

The title compound was prepared in a manner analogous to Example 117, with a chiral separation,
from NQ—(7—metﬁhyE~1H~indazoi—5-yi}~6—(triﬂu@mmethyl)pyri dine-2 3-diamine (Intermediate 56).
MS (ESI): mass caled. for C7H1sF4Ns, 363.1; m/z found, 364.1 [M+H]™. "H NMR (400 MHz,
CDCLIO 1129 (s, 1H), 837(d, /=83 Hz, 1H), 797 (s, 1H}, 7.79(d, /=83 Hz, 1H)}, 7.59(d, /=
1.7 Hz, 1H), 7.08-7.03 (m, 1H), 5.67(dq, /=6.4,47 2 Hz, 1H), 248 (s, 3H), 1 86 {dd, /= 6.4, 24.0
Hz, 3H).

Example 257. (*8)-2-(1-FluoroethvD-3-{7-methvi-1 H-indazol-5-v1)-5-

{trifluoromethvimidazol4.5-blovridine.

N F
F S>—*s
F N/N
F
/
HN-N

The title compound was prepared in a manner analogous to Example 117, with a chiral separation,
from N*-(7-methyl-1H-indazol-5-y1)-6-(triflucromethyl}pyridine-2, 3-diamine (Intermediate 56).
MS (ESI): mass caled. for CioHzFyNs, 363 .1; m/z found, 364.1 [M-+} }*'. 'H NMR (400 MHz,
CDCL:) 8§ 11.35 (s, TH), 837 (d, J=8.3 Hz, 1H), 7.96 (s, 1H), 7.79(d, 7= 8.3 Hz, 1H), 7.59(d,J =
1.8 Hz, 1H), 7.07-7.03 (m, 1H), 5.67 (dq, /=64, 472 Hz, 1H), 247 (s, 3H), 1. 86 (dd, /=238, 65

Hz, 3H).
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Example 258 3-(7-Chloro-1H-indazol-5-v13-2-(1 -flugrocvelopropyl}-5-

{irifluoromethvhimidazol 4. 5-blpvridine.

N F
PDRES
F N/N

F

!
Clh yn-N

The title compound was prepared in a manner analogous to Example 117, MS (EST): mass calced.
for Cy7HoCIFNs, 395 1; m/z found, 396.1 [M+H]". "H NMR (400 MHz, CDCL) 3 11.10 (s, 1H),
826(d,/J=82Hz 1H), 812, 1H),7.78(d.J=17Hz, 1H), 776 {d, J=83 Hz, 1H), 7.49-7 45
(m, 1H), 1.53-1.43 (m, 4H).

Example 259: 2-{1-Fluorocvclopropy-3-(7-methyl-1/H-indazol-5-v1}-5-

{trifluoromethvlimidazol4.5-blovridine.

N F
DRSS
F N/N

F

I
HN-N

The title compound was prepared in a manner analogous to Example 117, from N°-(7-methyl-1H-
mdazol-5-y-6-(triflucromethy Dpyridine-2, 3-diamine {Intermediate 56). MS (ESI): mass caled. for
CsH3FyNs, 375.1; m/z found, 376.1 [MHHH]™. TH NMR (500 MHz, CDCls) 8 11.15 (s, 1H), 8.28-
8.24 (m, 1H), 7.97 (s, 1H), 7.76 (d, /= 8.3 Hz, 1H), 7.63 (d, /= 1.7 Hz, 1H), 7.14-7.10 (m, 1H),
2.48 (s, 3H), 1.49-1.38 (m, 4H),

Example 260:; 3-(1H-Indazol-5-vD-N-1sopropvi-N-methv-3-(trifluoromethy Dimidazol 4. 5-

biovridine-Z2-carboxamide,

~-N 0
N\
F\T/(I> Z_<
N N /N

b
L
U
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The title compound was prepared in a manner analogous to Example 128, MS (ESI): mass caled.
for CioHF3NeO, 402.1; m/z found, 403.0 [M+HT™. 'H NMR (400 MHz, CD;0D) 5 8.40 (dd, J =
8.3,3.3 Hz, 1H), 8.20 (d, /= 1.1 Hz, 1H), 8.02-7.97 (m, 1H), 7.89-7.84 (m, 1H), 7.79-7.73 (m, 1H),
7.59-7.53 (m, 1H), 4.72-4.60 (m, 0.46H), 3.99-3.88 {m, 0.54H), 2.84 (s, 3H), 1.10-0.99 (m, 6H),

Example 261 2-(2-Chloro-4-pyridyl}-3-(7-methyl-1H-indazol-5-v1)-3-

{triftuoromethvhinudazol 4, 3-blovridine.

|\N —
\ N
F

F Cl

N
The title compound was prepared in a manner analogous to Example 166, MS (EST): mass calcd
for CyHpCIF:Ng, 428.1; m/z found, 429.1, [M+H]™ 'H NMR (500 MHz, Acetonitrile-d3) ¢ 8.42
(dd,/=83,08Hz 1H), 833 (dd, /=52, 07 Hz, 1H)}, 8.15(s, 1H}, 7.86(d, /=83 Hz, 1H}, 7.73
(dd,J=1.7,0.8 Hz, 1H), 7.64 (dd, J= 1.5, 0.7 Hz, 1H), 7.43 (dd, J= 5.2, 1.5 Hz, 11). 722 (dd, J =
1.9, 1.0 Hz, 1H), 2.62 (s, 3H).

Example 262 2-(2-Bromo-4-pyridvi)-3-(7-methvi-1H-indazol-5-y1}-5-

{irifluoromethvhimidazol 4. 5-blpvridine.

|\N —
\ N
F

F Br

NN
The title compound was prepared in a manner analogous to Example 166. MS (ESI): mass caled. for
CooHinBrFNg, 472.0; mv/z found, 473 1, {M+H}+. 'H NMR (500 MHz, Acetonutrile~d3) 8 842 (dd, .J
=84, 08Hz 1H), 831 {(dd, /=52, 08 He, 1H), 815 (s, 1H), 786 {d, /=83 Hz, 1H}, 7.79(dd, J
=15, 07Hz 1H), 773(dd, /=17, 08 Hz, 1H}, 746 (dd, /=52, 1.5 He, 1H), 722 (dt, /=20,
1.0 Hz, 1H)}, 2.63 (s, 3H).
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Example 263. 5-(Difluoromethy }-2-(2-fluoro-4-pyridvl)-3-(7-methyi-1H-indazol-5-

vimidazol{4.5-blovridine.

N —
X
| ban W
FY(NIN .
F
/
N~N
The title compound was prepared in a manner analogous to Example 166, MS (ESI): mass caled. for
CaoHiFsNg, 394.1; m/z found, 395.1, [M+H]" 'H NMR (400 MHz, Acetorutrile~d3) 0 838 (d, /=
83 Hz, 1H), 821 ~8.08(m, 2H)}, 7.80 - 7.68 {m, ZH), 742 (ddd, /= 53,19, 1. 3 Hz 1H), 7.23 (dd,

J=1.9, 1.0 Hz, 2H), 6.74 (t, J = 55.3 Hz, 1H), 2.62 (s, 3H).

Example 264: 3-{7-Chloro-1H-indazol-5-vD-3-(difluoromethv}-2-(2-fluoro-4-

pyridviimidazol4.5-blovndine.

N
Fl\\\
o
NN LN
F

F

Cl )
N~N

The title compound was prepared in a manner analogous to Example 166. MS (ESI): mass caled. for
CoHyCIFaNg, 414.1; m/z found, 415.1, [MHH]". 'H NMR (400 Mz, Acetonitrile-#3) 6 8.40 (d, .J
=83 Hz 1H)}, 824 (s, 1H)}, 818 (dt, /=53, 07 Hz, 1H), 7.86(d,J=17Hz 1H), 776 (d, /=83
Hz, 1H), 7.57(d,J=1.7Hz, 1H), 738 (dt, J=5.2, 1.6 Hz, 1H), 7.29 (1, /= 1.7 Hz, 1H), 6.76 (t, /=
55.3 Hz, 1H).

Ixamuple 265. 3-{4-Chloro-1H-indazol-6-v13-2.3-bis{triflucromethvlimidazol4.5-8lpvridine.
N F
N
N N F

F

I>IH
Cl =N

b2
4
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The title compound was prepared in a manner analogous to Example 134, Method B. MS (ESI):
mass caled. for CsHeCUIFN5, 405.0; mv'z found, 406.0 {M'-P-H:F H NMR {400 MiHz, CB;0D) 6
8.58 (d, /=84 Hz, 1H), 7.96 (d,./= 8.4 Hz, 1H), 7.93-7.89 (m, 1H), 7.76-7.73 (m, 1H), 7.46 (d,J =
1.5 Hz, 1H),

Example 266: 0-[2-{1.1-Difluoroecthy]}-3-{triflucromethvDimidazol4.5-blpynidin-3-v11-34-1.3-

benzothiazol-2-one.

N F
TORE
F N/ N

F

S

A

O
The title compound was prepared in a manner analogous to Example 134, Method B. MS (ESI):
mass caled. for CiHoF:N4OS, 400.0; m/z found, 401.0 [M+H] THNMR (400 MiHz, CDCl53 0
1019 (s, 1H), 836(d,J=83Hz 1H), 7.78 (d, /=83 Hz, 1H), 7.55(d, J=20Hz, 1H}, 7.33-728
(m, 1H), 7.16 (d, J = 8.4 Hz, 1H), 2.30-2.15 (m, 3H).

Example 267 3-(7-Chloro-14-indazol-3-v1}-2-(1.1-difluoroethvi}-5-

{trifluoromethviiimidazol4.5-blpvridine.

XN F
TORE
F N/ N

F

[
Cl HN-N

The title compound was prepared in a manner analogous to Example 134, Method B. MS (ESI):
mass caled. for C1HyCIFsNs, 401.0; mv/z found, 402.0 [M+H]™ "H NMR (400 MHz, CDCl) 6
10.87 (s, 1H), 8.35 (d, /= 8.3 Hz, 1H), 8.19 (s, 1H), 7.80-7.76 (m, 2H), 7.45 (d,J = 1.7 Hz, 1H),
2.28-2.15 (m, 3H).
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Example 268; 3-(7-Chloro-1H-indazol-3-v1}-3-methvi-2-(trifluoromethvDimidazof 4 .5-

blpyridine.
N F
N\
I
N N F

{
Cl HN-N

The title compound was prepared in a manner analogous to Example 134, Method B. MS (ESI):
mass caled. for CisHoCIFNs, 351.0; m/z found, 352.0 [M+H}':'l 'HNMR (500 MHz, DMSO-dg) &
14.05 (s, 1H), 838 (s, 1H), 828(d, /=83 Hz 1H),808(d, J=16Hz 1H),7.79(d,/J=17Hz,
1H), 7.41 {d, J= 8.3 Hz, 1H), 2.52 (s, 3H).

Example 269: 3-{7-Chloro-1H-indazol-5-v)-3-(difluoromethvi-2-1sopropvi-imidazol4.5-

blpyridine,

N
[T 3
F N/N
F

I
HN-N

Cl

The title compound was prepared in a manner analogous to Example 1. MS (ESI): mass caled. for

C17H 1 CIFNs, 3611 w/z found, 362.1 [MH+H] 'HNMR {500 MHz, CD:0D) 6829 (s, 1H), 819

(d,J=82Hz 1H), 793 (d,J=1.7Hz, 1H), 7.66 (d,.J = 8.3 Hz, 1H), 7.58 (d, J= 1.7 Hz, 1H),
77-6.53 (m, 1H), 3.24-3.14 (m, 1H), 1.37(d, J = 6.9 Hz, 6H).

Example 270: 3-{7-Chloro-1H-indazol-5-v-2. 5-bis{trifluoromethviimudazol4.5-6 lovridine.
N F
N
L
N N F
F

Cl

/
HN-N
The title compound was prepared in a manner analogous to Example 134, Method B. MS (ESI):

mass calcd. for CsHsCiFgNs, 405.0; m/z found, 406.0 {M+H}+. 'HNMR (400 MHz, DMSO-d) &

259
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14.09(s, 1H}, 8.73(d, /=84 Hz 1H), 841 (d,/=15Hz 1H),819(d, J=16Hz 1H), 804(d,J
=84 Hz, 1H), 7.90(d, /= 1.7 Hz, 1H)}.

Example 271 5-[2.5-Bis(trifluoromethyDimidazol 4. 5-81pvridin-3-vil-7-chloro-indolin-2-one.
N F
N F
N F

X
FF IN/

F

Cl
HN 0

The title compound was prepared in a manner analogous to Example 134, Method B. MS (ESI):
mass caled. for C1HCIFeN0, 420.0; m/z found, 421.0 [MH+H], 'H NMR (500 MHz, CDCL) 8
8.42(d, /= 8.4 Hz, 1H), 7.82 (d,J = 8.4 Hz, 1H), 7.36 (d,J= 1.8 Hz, 1H), 7.23 (d, /= 1.9 Hz, 1H),
3.76 (s, 2H).

Example 272: 7-Chloro-3-[2-{difluoromethyD-5-(trifluoromethyviimidazof4,5-6lpyridin-3-

vilindolin-2-one.

N F
F Damm

F

Cl
HN o

The title compound was prepared in a manner analogous to Example 134, Method B. MS (ESI):
mass caled. for CieHsCIFsN,O, 402.0; mv/z found, 403.0 [MHH]™. 'H NMR (500 MHz, CDCL) §
8.35(d,J =84 Hz 1H), 8.11 (s, 1H), 7.79(d, J = 8.4 Hz, 1H), 7.41 (d, /= 1.8 Hz, 1H), 7.28 (d, J =
1.9 Hz, 1H), 6.98-6.74 (m, 1H), 3.76 (s, 2H).
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Example 273 5-(Difluoromethyl}-2-1sopropyl-3-(7-methyl-1H-indazol-5-vlinudazo{4.5-

blpyridine.

N
[T S
F N/N
F

I
HN-N

The title compound was prepared 1in a manner analogous to Example 1. MS (ESI): mass caled. for
CisHyFaNs, 341.1; m/z found, 342.1 [MHHT. 'H NMR (400 MHz, CDCls) 6 10.90 (s, 1H), 8.20 (d,
J=8.2 Hz, 1H), 8.08 (s, 1H), 7.62 (d, J = 8.2 Hz, 1H), 7.57(d,J= 1.7 Hz, 1H), 7.07-7.05 (m, 1H),
6.69 (1, J = 55.5 Hz, 1H), 3.17-3.05 (m, 1H), 2.57 (s, 3H), 1.36 (d, J = 6.9 Hz, 6H).

Example 274 3-(7-Chloro-1H-indazol-3-v1}-3-(difluoromethv}-2-methvl-imidazol4.5-

blpvridine,

N
| \
F\T/[:;I:N>__

F

/
C HN-N

The title compound was prepared in a manner analogous to Example 1. MS (ESI): mass caled. for
CsHoCIF, N5, 333.1; m/z found, 334.0 [MHH]™ "H NMR (400 MHz, CDC133 0 10.74 (s, 1H), 8.21
(s, 1H), 815(d,/J=82Hz 1H), 7.72(d,J=17Hz 1H), 764 (d, /=83 Hz 1H), 741 (d, /=17
Hz, 1H), 6.81-6.49 (m, 1H), 2.58 (s, 3H).

Example 275 5-[2.5-Bis(influoromethyviiimidazol 4. 5-2lpyridin-3-vil-7-methvi-indolin-2-one.
N F
N F
N F

X
FFl/
N

F

HN 0

The title compound was prepared in a manner analogous to Example 134, Method B. MS (ESI):
mass caled. for Cr7HFeN4O, 400.1; nvz found, 401.1 [M+H]". "H NMR (500 MHz, CDCL) § §.88
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(s, 1H), 8.44-8.37 (m, 1H), 7.80 (d, /= 8.4 Hz, 1H), 7.14 (d, J = 8.2 Hz, 21}, 3.68 (s, 2H), 2.38 (s,
3H).

Example 276: 5-[2-(1.1-Difluoroethy}-3-{triflucromethvDimidazol4.5-Hlpvnidin-3-vil-7-

methyl-indolin-2-one,

~-N F
F >—CF
F N/ N

F

HN o

The title compound was prepared in a manner analogous to Example 134, Method B. MS (ESI):
mass caled. for CraHisFsNO, 396.1; m/z found, 397.2 [M+H]". 'H NMR {400 MHz, CDCly) 5 8.74
{s, 1H}, 830(d, /=83 Hz, 1H), 7.74(d, /=83 Hz, 1H}, 7.14 (d, /= 5.4 Hz, 2H), 3.65 (s, 2H),
2.35(s, 3H}, 2.27-2. 14 (m, 3H).

Example 277 3-(7-Chloro-14-indazol-3-v13-2-{difluoromethv}-5-(intluoromethyvhimidazol 4, 5-

blpvridine,

N F
Fol —
FY(NIN F

F

/
Cl Hn-N

The title compound was prepared in a manner analogous to Example 134, Method B. MS (ESI):
mass caled. for CisH7CIFsNs, 387.0; m/= found, 388.0 [M+H]" 'HNMR (400 MHz, DMSO-d;) 6
14.05 (s, 1H), 8.62 (d, /= 8.3 Hz, 1H), 8.44-8.38 (m, 1H), 8.12(d, J = 1.7 Hz, 1H), 7.97 (d, /= 8.4

Hz, 1H), 7.82 (d,J = 1.6 Hz, 1H), 7.46-7.17 {m, 1H).
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Example 278 3-(7-Chloro-1H-indazol-5-v1}-2-(diflucromethy}-S-methvi-imidazo{4.5-

blpyridine.
~~N_ F
I
N N F

/
HN-N

Gl

The title compound was prepared in a manner analogous to Example 134, Method B. MS (ESI):
mass caled. for CisHoClF: N5, 3331 m/z found, 334.1 [MJrH}'*L 'HNMR (400 MHz, CDCl3) 6
817(d,/=82Hz 1H), 798 (s, 1H),7.64(d. J=16Hz, 1H),737(d, J=16Hz, 1H), 733 ({d, J=
&3 Hz, 1H), 6.94-6.64 (m, 1H), 2.77 {s, 3H).

Example 279: 3-{7-Chloro-1H-indazol-5-v}-6-fluoro-2-{triflucromethy inmudazol4.5-

blpynidine.

F N F
X
o

N

|
-N
N
Cl N

The title compound was prepared in a manner analogous to Example 134, Method B. MS (ESI):
mass caled. for CyHsCIFN;, 355.0; m/z found, [M+H] = 356.0 [M+H]" 'HNMR (500 MHz,
CDCL) § 1065 (s, 1H), 8.44(dd, /=27, 1.5 Hz, 1H), 8.23 (s, 1H), 8.00 (dd, .J = 8.0, 2.6 Hz, 1H),
7.80(d,J= 1.6 Hz, 1H), 7.45 (d,.7= 1.7 Hz, 1H).

Example 280 3-{7-Bromo-1H-1ndazol-3-vDi-2-{difluoromethv-S-(influoromethybhimidazol 4. 5-

blpyridine.
~-N F
\
DR
F,c7 N7 N F
5 )
" HN-N
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The title compound was made in a manner analogous to Example 134, using 2-chloro-3-nitro-6-
{trifluoromethyl}pyridine and 7-bromo-1H-indazol-5-amine, and substituting 2 2-diftluoreacetic acid
in Step B. MS (ESI): mass caled. for CisH-BrFsNs, 431.0; m/z found, 432.0 [M+H] 'H NMR (500
MHz, DMSO-dq) 5 13.94 (s, 1H), 8.62 (d, J= 8.3 Hz, 1H), 842 (s, 1H), 8.15(d, /= 1.6 Hz, 11,
7.97(d, /=84 Hz, 1H), 7.94 (s, 1H), 7.31 (t, /= 51.5 Hz, 1H),

Example 281 6-[2.5-Bis{inifluoromethyliimidazol4.5-blpyvrnidin-3-vil-4-methvi-3H-1.3-

benzothiazol-2-one,

N
L

F,C” N

S

Sk

O
The title compound was prepared analogous to Example 134 using 2-chloro-3-nitro-6-
{(trifluoromethyl)pyridine and 6-amino-~4~-methylbenzo[djthiazol-2(3H)-one. MS (EST): mass caled.
for C1oHsFsNsOS, 418.0; m/z found, 419.0 [MH+H]". 'H NMR (400 MHz, CDCls) § 9.95-9.86 (s,
1H), 8.47-8.40 (dd, J= 83, 0.7 Hz, 1H), 787-7.79 (d, J = 8.4 Hz, 1H), 7.42-7.31 (d,.J= 2.0 Hz,
1H), 7.24-7.16 (m, 1H), 2.10-2.00 (3, 3H).

Example 282: 6-[2.5-Bis(tnifluoromethyDimidazol 4.5-bloyridin-3-yll-4-chloro-3H-1,3-

benzothiazol-2-one,

N
Ly

FsC”7 N

S

Cl HN’§

O
The title compound was prepared analogous to Example 134 using 2-chloro-3-nitro-6-
(trittuoromethyl)pyridine and 6-amino-4-chlorobenzo{djthiazol-2(3H}-one. MS (ESI): mass caled.
for C1sHsCIFN,O8, 438.0; m/z found, 439.0 [MHHT™. 'H NMR (600 MHz, DMSO-d5) 5 12.73-
12.56 (s, 1H), 8.80-8.65 (d, J = 8.4 Hz, 1H), 8.09-8.01 (d, /= 8.4 Hz, 1H), 8.01-7.94 (d, /= 2.0 Hz,
1H), 7.91-7.78 {m, 1H).
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Example 283: 6-[2.5-Bis(tnifluoromethyvDimidazol 4 3-blovridin-3-vil-4-fluoro-3H-1.3-

benzoxazol-2-one.
N
N
L yon
N N

0

RN

0

FiC

~

The title compound was prepared analogous to Example 134 using 2-chloro-3-nitro-6-
(trittuoromethyl)pyridine and 6-amino-4-fluorobenzofdjoxazol-2(3H}-one. MS (ESIY: mass caled.
for CisHaF-NyOs, 406.0; mv/z found, 407.1 [M+H]". 'H NMR (500 MHz, DMSO-dq) § 12.86-12.61
(s, 1H), 8.78-8.66 (d, /= 8.4 Hz, 1H), 8.12-7.98 (d, /= 8.4 Hz, 1H), 7.77-7.55 (m, 2H).

Example 284. Methyl 3-[2 S-bis{influoromethyviimidazol 4. 5-blpvridin-3-vil-1H-indazole-7-

carboxvlate,
N
\)
T e
F,c” N~ "N
I
/O HN-N

The title compound was prepared analogous to Example 134 using 2-chloro-3-nitro-6-
{triftuoromethylpyridine and methyl 5-amino-1H-mndazole-7-carboxylate. MS (ESI}: mass caled.
for C17HoFsNsOs, 429.1; m/z found, 430.1 [MHHT "H NMR {500 MHz, DMSO0O-dg) 6 13.79-13.62
{s, 1H), 8.81-8.65 (d, /= 8.4 Hz, 1H), 8.57-8.40 (m, 2H), 8.40-8.24 (d, /= 1.9 Hz, 1H), 8.10-7.94
(d,J= 84 Hz, 1H), 4.11-3.86 (s, 3H).

b2
o8
()
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Example 285. Methvl 5-[2-(diflucromethvi}-S-(trifluoromethyiimidazof4.5-bipyridin-3-vij-1H-

indazole-7-carboxvlate.

/ HN-N
o)

The title compound was prepared analogous to Example 134 using 2-chloro-3-nitro-6-
{(trifluoromethyl)pyridine and methyl 5-amino-1H-indazole-7-carboxylate, substituting 2,2-
difluoroacetic acid in Step B. MS (ESI): mass caled. for Ci7HyoFsNsO,, 411.1; nv/z found, 4121
IVHH]T TH NMR (500 MHz, DMSO-d¢) § 13.80-13.56 (s, 1H), 8.75-8.56 (d, /= 8.3 Hz, 1H), 8.52-
8.36 (m, 2H), 8.36-8.19(d, /= 1.9 Hz, 1H), 8.07-7.84 (d, /= 8.4 Hz, 1H), 7.52-7.09 (m, 1H), 4.13-
3.84 (s, 3H).

Example 286 2-(Difluoromethv-3-{7-methvl-14-1ndazol-5-vi)-5-

{iriftuoromethvibimidazol 4. 3-6lpvnidine.

N F
F | = \: :
. N N F

F

[
HN-N

The title compound was prepared analogous to Example 134 using 2-chloro-3-nitro-6-
(trittuoromethyl)pyridine and 7-methyl-1H-indazol-5-amine, and substituting 2,2-difluoroacetic
acid in Step B. MS (ESI): mass caled. for CigHigFsNs, 367.1; m/z found, 368.0 {M+H}+. 'H NMR
(500 MHz, DMSO-ds) § 13.57 (5, 1H), 8.61 (d, 7=8.4 Hz, 1H), 8.24 (s, 1H), 7.95(d, J= 8.4 Hz,
1H), 7.91-7.88 (m, 1H), 7.39-7.15 (m, 2H), 2.60 (s, 3H).
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Example 287 5-[2-(Difluoromethyl)-S-(trifluoromethviyinmidazo{4.5-blpyridin-3-y1]-7-methyl-

indolin-2-one.

XN F
| H»—
E>((NIN F

F

HN 0

The title compound was prepared analogous to Example 134 using 2-chloro-3-nitro-6-
{(trifluoromethyl)pyridine and 5-amino-7-methylindolin-2-one, and substituting 2 2-difluorcacetic
acid in Step B. MS (EST): mass caled. for CyoH (FsNGO, 382.1; m/z found, 383.1 [M+H] 'H NMR
(400 Mz, CD,0D) § 8.43 (d, /=8.4 Hz, 1H), 7.86(d, J= 8.4 Hz, 1H), 7.28-7.21 (m, 2H), 7.01 (¢,

J=52.0 Hz, 1H), 2.36 (s, 3H).

Example 288 5-12-(Dnfluoromethy-3-{(triflucromethy imudazol4.5-6lpvridin-3-vii-7-fluoro-

mdolin-2-one,

The title compound was prepared analogous to Example 134 using 2-chloro-3-nitro-6-
{(trifluoromethyl)pyridine and S-anuno-7-fluoroindolin-2-one, and substituting 2,2-difluorcacetic
acid in Step B. MS (EST): mass caled. for CisHsFeN:Q, 386.1; m/z found, 3871 [M+H]" H NMR
(400 MHz, CDs0D) 8 844 (d, /=84 Hz, 1H), 787 (d, /=83 Hz, 1H), 7.38-7.30 (m, 2H), 7.20-
6.91 (o, 1H).

Example 289 3-{(4-Methvi-1 H-indazol-6-v11-2 S-bis(influoromethvDimidazol4. 5-lpyridine,

| N N\ F
F
F\'/(NIN: Fl 'F

F

Z~z

b
O“E.
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The title compound was prepared analogous to Example 134 using 2-chloro-3-nitro-6-
{trifluoromethyl}pyricdhne and 4-methyl-1H-indazol-6-amine. MS (ESI}: mass caled. for CigHoFgNs,
385.1; m/z found, 386.1 [M+H]". "H NMR (500 MHz, CD:0D) 5§ 8.52 (d,J=8.4 Hz, 1H), 8.27 (s,
1H), 7.92(d, /=84 Hz 1H), 7.62 (s, 1H), 7.06 (s, 1H), 2.70 (d, /= 0.8 Hz, 3H).

Example 290: o-[2.5-Bis{tnfluoromethvDimidazol4.5-blpvridin-3-vll-4-bromo-3H-1.3-

benzoxazol-Z-one.
~—N
N
e
N N

0

Br HN’&

o]

FiC

The title compound was prepared analogous to Example 134 using 2-chloro-3-nitro-6-
(trifluoromethypyridine and 6-amino-4-bromobenzo]djoxazol-2(3H}-one. MS (EST): mass calced.
for C1sHsBrFsN4O, 466.0; mv/z found, 467.4 [MHH]. 'H NMR (600 MHz, DMSO-dq) § 12.61-
12.46 (s, 1H), 877-864 (d,./=84 Hz 1H), 811-795(d, J=84 Hz, 1H), 791-7.68(dd, /=277,
1.8 Hz, 2H).

Example 291: 3-(1H-Indazol-6-vD-2. S-bis{trifluoromethvDimidazol4.5-blpvnidine.

R
F
L0

F

NH
/
=N
The title compound was prepared analogous to Example 134 using 2-chloro-3-nitro-6-
(triffuoromethyl)pyridine and 1H~ndazol-6-amine. MS (ESI}: mass caled. for CisHoFeNs, 371.1;
m/z found, 372.0 [MHHT™ "H NMR (400 MHz, CD:0D) § 8.54 (d, /= 8.4 Hz, 1H), 824 (d, /= 1.0
Hz, TH), 8.03¢(d,/=85Hz 1H), 793(d, /=85 Hz 1H}, 7.82 (s, 1H}, 7.31-7.26 {m, 1H).
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Example 292: 5-[2.5-Bis(tnifluoromethyimidazol4. 5-0lpyridin-3-vii-1.3-dihvdropyrrolo{2.3-

blovridin-2-one.

I~
F F

F Vi \
N\
HN

0]
The title compound was prepared analogous to Example 134 using 2-chloro-3-nitro-6-
{trifluoromethvl}pyridhine and S-amino-1H-pyrrolo|{2,3-blpyridin-2(3H}-one. MS (ESI): mass caled.
for CisHAFNsO, 387.1; m/z found, 388.0 [M+HT". "H NMR (400 MHz, CD-0D) §8.54(d, /= 8.4
Hz, 1H), 8.29(d, J=2.7 Hz, 1H}, 7.98-7.91 {m, 1H), 7.85-7.79 (m, 1 H}.

Example 293 3-{1H-Pvrrolol2 3-blpynidin-3-v1}-2.5-bis(trifluoromethvimidazol 4. 5-

blpyridine.

~~N F
F b | = v F
NN F

The title compound was prepared analogous to Example 134 using 2-chloro-3-nitro-6-

(trifluoromethvl)pyridine and 1H-pyrrolof2,3-blpyridin-5-amine. MS (ESI): mass caled. for
C1sHAFgNs, 371.1; n/z found, 372.1 [MAHHT. 'H NMR (400 MHz, CD:0D) § 8.55 (d, J = 8.4 Hz,
1H), 8.34 (d,J= 2.3 Hz, 1H), 821 (d,.J=2.4 Hz, 1H), 7.93 (d, J=8.5 Hz, 1H), 7.61 {d, /= 3.5 Hz,
1H), 6.67 (d, J = 3.5 Hz, 1H).

Example 294 3-{7-Methvl-1 H-indazol-3-v1}-2.5-bis(trifluoromethvDimidazol4.5-blpvridine,
N F
™~ | N F
N°N F
F

HN-

Z=

269
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The title compound was prepared analogous to Example 134 using 2-chloro-3-nitro-6-
{trifluoromethyl}pyricdhne and 7-methyl-1H-indazol-5-amine. MS (ESI}: mass caled. for CigHoFgNs,
385.1; m/z found, 386.1 [M+H]". "H NMR (600 MHz, CDCh) 8 10.98 (s, 1H), 8.47(d. /=84
Hz, 1H), 805 (s, 1H)}, 786(d, J=84Hz 1H), 7.67-764(m, 1H), 710 (d, ./ = 1.5 Hz, 1H),
2.52 (s, 3H).

Example 295 53-[2.5-Bis(tnifluoromethyihimidazol 4. 5-blpyridin-3-vil-1 H-indazole-3-

carbonitrile.

N
N\

LY e
F,¢~ N7 N

N
/
HN-N

The title compound was prepared analogous to Example 134 using 2-chloro-3-nitro-6-
{(trifluoromethyl)pyridine and S-amino-1H-indazole-3-carbonitrile. MS (EST): mass caled. for
C1eHsFoNg, 396.1; mvz found, 397.0 [M+H]". 'H NMR (400 MHz, DMSO-dy) § 14.95-14.71 (s,
1H), 8.89-8.62(d, /=84 Hz 1H)}, 847-832(d, /=17 Hz, 1H), 8.13-7.95 (m, 2H), 7.92-7.71 {dd,
J=89 18Hz 1H)

Example 296 5-[2-(ifluoromethvi-5-(trifluoromethviimidazol4. 3-blpvridin-3-vii-1H-

mdazol-3-ol.

N
L
N N

OH
/
HN-N

FiC

The title compound was prepared analogous to Example 134 using 2-chloro-3-nitro-6-
{(trifluoromethyl)pyridine and 5-amino-1H-indazol-3-0l, and substituting 2, 2-diflucroacetic acid in
Step B. MS (ESI): mass caled. for CjsHsFsNsO, 369.1; m/z found, 370.1 [M+H]". "H NMR (600
MHz, DMSO-d) 6 10.92-10.71 (s, 1H), 8.67-8.53 (d, /=84 Hz, 1H)}, 8.00-791 (d, /=84 Hz,
1H), 7.91-7.83 (dd, /= 2.0, 0.8 Hz, 1H), 7.54-7.43 (m, 2H), 12.16-11.94 (m, 1H), 7.39-7.14 {m,
1H).
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Example 297. 6-[2-Cvyclopropyl-5-(trifluoromethvimidazol4. 5-blpyvridin-3-vilindolin-2-one.

N
Fl/N\>_<]

N

NH

6]
The title compound was made in a manner analogous to Example 109, Method B using 2-chloro-3-
nitro-G-{trifluoromethyl}pyridine and 6-aminoindolin-2-one. MS (ESI): mass caled. for
CsHiFaNGO, 358.1; ro/z found, 359.0 [M+H]". 'H NMR (300 MHz, DMSO-ds) § 10.63 (s, 1H),
819(d,/=82Hz 1H),774(d,/=82Hz IH), 747(d, /=78 Hz, 1H}, 7.15(d, /=78 Hz, 1H),
7.04(s, 1H), 3.62(s,J=54Hz, 2H), 2.08-1 84 (m, 1H), 1.27-1.18 {1, 2H)}, 1. 16-1.07 {m, 2H).

Ixamuple 298 3-{3-Bromo-1H-indazol-5-vI-2-1sopropvi-S-(intluoromethybimidazol 4. 5-

blpyridine.
N
ﬁ >
F p : <
N N
F
F
Br

/
HN-N

The title compound was made 1n a manner analogous to Example 109, Method B using 3-bromo-
1H-~indazol-S-amine and 2-chloro-3-nitro-6-(tritluoromethyl}pyridine. MS (ESI): mass caled. for

Ci7H ;3 BrisNs, 423.0; ov/z found, 424 .0 []X/HH}-F. 'H NMR {400 MHz, DMSO-ds) 6 13.82 (s, 1H),
833(d,/=83Hz 1H),795-790(m, 1H), 7.86—-7.75 (1, 2H), 760 (dd, .7=87, 2.0 Hz, 1H)},
312302 (m, 1H), 1.26(d, /=69 He, 6H).
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Example 299: 7-Chloro-5-[2-1sopropyl-5-(trifluoromethvDimidazo{4.5-5lpvridin-3-vilindolin-2-

one.
N
F | \>_<
F N/ N
F
C" HN

@)
The title compound was prepared in a manner analogous to Example 109, Method B. MS (ESI):
mass caled. for CiHCIFNLO, 394.1; ro/z found, 395.1 [M+H]". ' NMR (400 MHz, CDChy) 6
820-8.14 (m, 2H), 7.65(d, /=83 Hz, 1H)}, 730-7.28 (m, 1H), 718 (d, /= 1.7 Hz, 1H), 374 (s,
2H), 3.21-3.09(m, 1H), 1.39(d, /=68 Hz, 6H).

Example 300: 3-(7-Chloro-1H-indazol-5-vD)-6-fluoro-2-isopropvi-imidazol4. 5-blpvridine.

F N
T
N2 N

I
NN

The title compound was prepared in a manner analogous to Example 109, Method B. MS (ESI):
mass caled. for CygHysCIFNs, 329.1; mvz found, 330.0 [M+H]™. "H NMR (500 MHz, CDCls) 5 8.22
(dd, /=26, 15Hz 1H), 817 (s, 1H), 782 (dd, /=88, 25 Hz, 1H}, 7.69(d, /=17 Hz, 1H)}, 7.37
(d, /= 1.7 Hz, 1H), 3.27-2.90 (m, 1H), 1.38 (d, J = 6.8 Hz, 6H).

-

Example 301 5-[2-Isopropyl-S-(trifluoromethyi inudazol4,.3-0lovridin-3-v11-1.3-

dihvdropvrrolol2.3-6lovridin-2-one.

N
LT
N7 N
F /\

N\
HN

6]
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The title compound was made in a manner analogous to Example 109, Method B using 2-chloro-3-
nitro-0-{trifluoromethylpyridine and 5-amino-1H-pyrrolo{2,3-blpyridin-2(3H}}-one. MS (ESI):
mass caled. for CH . F5N5O, 361.1; mvz found, 362.2 [M+H]. 'HNMR {400 MHz, CD;0D) 8
8.26-8.19 (m, 2H), 7.79-7.73 (m, 2H), 3.25-3.16 (m, 1H), 1.39 (s, 3H), 1.37 (s, 3H).

Example 302: 2-Isopropvi-3-(1H-pvrazolo[3 4-Slovridin-5-v)-5-(tntluoromethyhimidazol 4, 5-

blpyridine,

N
e <
F N/N
F /\

N= |
HN-N

The title compound was made in a manner analogous to Example 109, Method B. MS (ESI): mass
calod. for CiHsF3Ng, 346.1; mv/z found, 347.1 [M+H]™ 'H NMR (400 MHz, CD50D) § 8.64 (d, J
=23 Hz, 1H), 8.47(d, J=2.3 Hz, 1H), 828 (s, 1H), 8.25(d, /=83 Hz, 1H), 7.77(d, /= 8.2 Hz,
1H), 3.24-3.15 (m, 1H), 1.39 (s, 3H), 1.37 (s, 3H).

Txample 303 2-Isopropvi-3-{1H-pvrrolol2 3-blpvridin-S-vh-3-{trifluocromethvlimidazol4.5-

blpyridine,

F N/ N
F i \

N= I
HN

The title compound was made i1n a manner analogous to Example 109, Method B. MS (ESI}: mass
caled. for C17H14F3Ns, 345.1; m/z found, 346.2 [MHHT™. 'H NMR (400 MHz, CD-0D) § .28 (d, J

=21Hz 1H),823(d,J=81Hz 1H),815(d, J=23Hz 1H),775(d,/J=83Hz 1H), 7.60(d,J
=3 5Hz 1H), 6.67(d, /J=35Hz 1H),323-3.15 (m, 1H), 1.38 (s, 3H), 1.37 (5, 3H).
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Example 304: 3-{7-Allvl-1H-indazol-5-v1}-2 5-bis(trifluoromethvl}-3H-imidazol4. 5-blpvridine.

N
L

F,¢7 N

I
7 HN-N

The title compound was prepared in a manner analogous to Example 189, MS (ESI): mass caled. for
CisHpFeNs, 411.1; m/z found, 4121 [V TH NMR (500 MHz, CDCL) §8.49-8.36 (d, ] = 8.4
Hz, 1H), 818-804(d, J=10Hz tH), 789774 {m, ZH}, 6.17 - 6.00 (m, 1H), 7.66 - 755 (dt, J
=89 0.9 Hz 1H), 744 -736(dd, } =88, 20Hz, 1H}, 518 -502(dt, § =59, 1.5 Hz, 2H).

Example 305: 3-{7-(Prop-1-en-2-vi}-1 H-indazol-5-y13-2 5-bis{triflucromethyl}-3H-1nudazo{4, 5-
blpvridine. .

N
Lo

FsC7 N

I
HN-N

The title compound was prepared in a manner analogous to Example 189 MS (ESI): mass caled. for
CisHnFeNs, 411.1; m/z found, 412.1 [MHH]". 'H NMR (500 MHz, CDCly) § 8.43 (d,./=8.3 Hz,
1H), 7.84 —7.73 (m, 2H), 7.56 (s, 1H), 7.49 - 7.38 (s, 1H), 7.38 — 7.28 (m, 1H), 5.65 — 5.54 (m,
2H), 2.34 — 2.20 (s, 3H).

Example 306 3-(7-Chloro-1H-indazol-5-v-5-{trifluoromethyvinmudazol 4.5-81nvridme.

N
JDE;
F N/N

F

/
C HN-N

The title compound was prepared in a manner analogous to Example 194, MS (ESI): mass caled.

for CsH-CIFNs, 337.0; mv/z found, 338.1 [M+H]". 'H NMR (400 MHz, CD-0OD) § 8.94 (s, 1H),
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8.37(d, =83 Hz, 1H), 8.30 (s, 1H), 822 (d, /= 1.7 Hz, 1H), 7.97 (d,J= 1.7 Hz, 1H), 7.84 (d,J =
83 Hz, 1H).

Example 307 3-(7-Chloro-1H-1ndazol-3-v1}-2-cvclopropyl-S-{triflucromethyimidazo(4,5-

5 blpyridine,

AN N\
N N
F

/
Cl" HN-N

The title compound was prepared in a manner analogous to Example 197. MS (ESI): mass caled.
for CyH CIF:Ns, 377.1; mvz found, 378.0 [M+H]". 'HNMR (400 MHz, DMSO-d;) 6 8.38 (s, 1H),
8.21(d, /=82 Hz, 1H), 8.08 (s, 1H), 7.80-7.74 (m, ZH), 1.96-1.87 (m, 1H), 1.26-1.20 (m, 2H),

10 1.13-1.04 (m, 2H),

Example 308 3-(7-Chloro-1H-1ndazol-3-v}-2-cvelobutvi-S-{trifluosromethvimidazol4.5-
blpyridine,

x—N
F ol \>—<>
F Z

N N

F

]
Cl pNn-N

15 The title compound was prepared in a manner analogous to Example 197. MS (ESI): mass caled.
for CizsHCIFsNs, 391 .1; m/z found, 3921 {I\/HH}_F. 'H NMR {500 MHz, CDCl3) 6 8.27-8.23 {m,
1H), 8.07 (s, 1H), 7.73 (d, /=83 Hz, 1H), 7.57(d, J= 1.7 Hz, 1H), 725 (d, J = 1.7 Hz, 1H), 3.62-
3.53 (m, 1H), 2.67-2.56 (m, 2H), 2.25-2.16 (m, 2H), 2.06-1.95 (m, 2H).

b2
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Example 309 7-Methvi-5-{2Z-methvi-S-(triflucromethylimidazof4.5-lpynidin-3-vijindohin-2-

one.
N
\
RS
N~ ™N
F

HN 0

The title compound was prepared in a manner analogous to Example 198 MS (ESI): mass caled. for
C1-HiFaN4O, 346.1; mv/z found, 347.1 [M+H]". 'H NMR (400 MHz, CD.0OD) § 8.16(d, /=8.2
Hz 1H), 7.72(d, J=8.2 Hz, 1H), 7.22-7.15 (m, 2H), 3.65 (s, 2H), 2.55 (s, 3H), 2.36 (s, 3H).

Txamuple 310: 3-I2-Isopropvi-5-{irifluoromethviimidazo{4.3-8lpvridin-3-vil-7-methvi-indolin-

2-0one.
N
F | \>_<
F N/ N
F

HN

O
The title compound was prepared in a manner analogous to Example 198, MS {ESI}. mass caled.
for C1oH7FaNO, 374.1; m/z found, 375.1 [M+H]". 'H NMR (500 MHz, CD;0D) § 8.20-8.16 (m,
1H), 7.72 (d, /= 8.3 Hz, 1H), 7.21-7.14 (m, 2H), 3.23-3.15 {m, 1H), 2.36 (s, 3H), 1.36 (s, 3H), 1.35
(s, 3H).

Example 311 2-lsopropvl-3-(4-methyl-1H-indazol-6-vD-5-(trifluoromethvDimidazol4. 5-

blpvridine,

N
B! \>—<
F N/N

F

NH
/

=N
The title compound was prepared in a manner analogous to Example 198, MS (ESI): mass caled.

for CiaHisF3Ns, 359.1; m/z found, 360.2 [M+H]". TH NMR (400 MHz, CD,0D) §8.28(d, /= 1.1
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Hz, 1H), 8.22(d, /= 8.3 Hz, 1H), 7.75 (d, J = 8.2 Hz, 1H), 7.53 (s, 1H), 6.99 (d, /= 2.3 Hz, 1H),
3.28-3.20 {m, 1H), 2.72 (s, 3H), 1.38 (s, 34, 1.36 (s, 3H).

Example 312: 3-(7-Chloro-1H-1ndazol-5-v}-2-methvi-S-(trifluoromethylimidazol 4, 5-

blpyridine,

~—N

\
F\T/(I%

N N

F

/
C HN-N

The title compound was prepared in a manner analogous to Example 198, MS (ESI): mass caled.
for CisHoCIF3Ns, 351.0; m/z found, 352.0 [M+H]". 'HNMR (500 MHz, CD;OD)Y 3829 (s, 1H),
8.20(d, /=82 Hz 1H), 7.95(d,.J= 1.7 Hz, 1H), 7.75(d, J=8.3 Hz, 1H), 7.61 (d,J= 1.7 Hz, 1H),
2.59 (s, 3H).

Example 313 7-Chloro-3-[2-methv!-3-{trifluoromethvDimidazol4.5-blpyridin-3-vilindolin-2-

one.
N
N
FF l P >_
N N
F
Cl" HN

@)
The title compound was prepared in a manner analogous to Example 198, MS (ESI}: mass caled.
for CisH1CIFsNLQ, 366.0; m/z found, 367.0 [MAH]™. 'H NMR (500 MHz, CDCl) 6 8.20 (5, TH),
813-8.10 (m, 1H), 7.66 (d, J=8.2 Hz, 1H), 7.31-7.29 (m, 11}, 7.22-7.19 (m, 1H), 3.74 (s, 2H),
2.59 (s, 3H).

b
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Example 314: 3-(7-Chloro-1H-indazol-5-v1}-2-ethvl-53-{trifluoromethviimidazol4. 5-blpyridine.
N

Iy
NZ N

F

/
C HN-N

The title compound was prepared in a manner analogous to Example 198, MS (ESI): mass caled.
for CiHCIFNs, 365.1; m/z found, 366.1 [MHH]". 'H NMR (400 MHz, CD;0D) § 8.32 (s, 1H),
3.24(d, /=84 Hz, 1H), 796 (d, J=17Hz 1H), 778 (d, J=83 Hz, 1H), 7.62(d, J= 1.7 Hz, 1H),
2.98-2.89 (m, 2H), 1.42-1.35 (m, 3H).

Example 315: 2-Ethvl-3-(7-methv]-1H-indazol-5-v1}-3-(trifluoromethvl imidazol4,3-blovridine.
>N
N
F P = >_/
N N

F

/
HN-N

The title compound was prepared in a manner analogous to Example 198 from N'~(7-methyl-14-
indazol-5-yh)-o-{trifluoromethyhpyridine-2,3-diamine (Intermediate 56). MS (ESI): mass caled. for
Cy7H;F3 N, 345.1; m/z found, 346.2 [MHHT™. 'H NMR (400 MHz, CDCl) 8 10.51 (s, 1H), 8.23 (d,
J=83Hz 1H), 797, 1H), 7.72(d, /=83 Hz 1H), 749(d,/J=17Hz 1H), 696 (d, /=18 Hz,
1H), 2.84-2.76 (m, 2H), 2.48 (s, 3H), 1.39-1.33 (m, 3H).

Example 316 3-(7-Chloro-14-1ndazol-5-v13-2-1sopropvl-S-(tntluoromethyhimidazol 4. 5-

blpyridine,

N
e F \>—<
NN
F

]
C HN-N

The title compound was prepared in a manner analogous to Example 198, MS (ESI): mass caled.

for C7HCIFNs, 379.1; m/z found, 380.1 [M+H]" 'H NMR (400 MHz, CD-0D) § 8.32 (s, 1H),
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8,24 (d, /= 8.3 Hz, 1H), 7.96 (d, /= 1.8 Hz, 1H), 7.77(d, J = 8.3 Hz, 1H), 7.61 (d,J = 1.7 Hz, 1H),
3.27-3.18 {m, 1H), 1.39(d, /= 6.9 Hz, 6H).

Example 317 3-{7-Methvl-1 H-indazol-5-v1)-2-{(trifluoromethvDimidazol4.5-blpvridine.

NN F
Lt
NN F

I
HN-N

The title compound was prepared in a manner analogous to Example 199, MS (EST): mass caled.
for CysHoFsNs, 317.1; mv/z found, 318.1 [MH+H]". 'H NMR (400 MHz, CD:0D) § 8.52-8.46 (mn,
1H), 8.38-8.32 (s, 11), 8.20 (s, 1H), 7.82(d, /= |.& Hz, 1H), 7.57-7.50 (m, 1H), 7.27 (5, 1H), 2.66
(s, 3H0).

Example 318: 7-Methyl-5-12-(nifluoromethyDimidazol 4.5-5lpvridin-3-yvilhindolin-2-one.

X N\ F
Ly
N N F

HN 0

The title compound was prepared in a manner analogous to Example 199, MS (EST): mass caled.
for CigH NGO, 332.1; m/z found, 333.1 [M+HT 'HNMR {500 MHz, CE»;0D) d 851-8.47 (im,

1H), 8.32 (dd, J= 82, 1.4 Hz, 1H), 7.55-7.50 (m, 1H), 7.24 (d, J = 2.0 Hz, 1H), 7.20(d, /= 2.0 Hz,
1H), 2.35 (5, 3H).

Example 319: 2-Methvl-3-(7-methvl-1H-indazol-3-v1}-5-(irifluoromethvDimidazol4.5-

blpyridine,

N

\
F\T/“\/:[>_
N N

F

I
HN-N
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The title compound was made in a manner analogous to Example 198, MS (ESI): mass caled. for
C16H2FaNs, 331.1; m/z found, 332.1 [M+H]™. 'H NMR (400 MHz, CDs0D) § 8.22-8.16 (m, 2H),
7.77(d,/J=18Hz 1H), 773 (d, /=83 Hz 1H), 7.27-7.22 {m, 1H}, 2.67 (s, 3H}, 2.56 (s, 3H}.

Example 320:; 3-(1H-Indazol-5-vD-5-{2-pyndv-2-(triflucromethvDimidazol4.5-51pvridine.

~~-N F

[ LY

| NZ N F
_N

I

HN-N

The title compound was prepared in a manner analogous to Example 208, using pyridin-2-ylzinc{(il)
bromide in Step B. MS (ESI): mass caled. for CioHy1FalN, 380.1; m/z found, 380.2 [M+H]". 'H
NMR (400 MiHz, DMSG-ds} 6 860 (d, J=4.6 Hz, 1H}, 850 (d, /=80 Hz 1H), 845 (d,/=8.0
Hz, 1H), 8.19 (s, 1H), 8.06 (s, 1H), 7.98 (d, J = 7.9 Hz, 1H), 7.70-7.78 (m, 2H), 7.52 (dd, J = 8.8,
1.6 Hz, 1H), 7.32-7.36 (m, 1H).

Example 321 2-Cyclopropyl-3-{difluoromethyv}-3-{1H-indazol-3-vIimidazol4.5-blpyridine.

HN-N
The title compound was prepared in a manner analogous to Example 210 MS (ESI): mass caled.
for C17Hy3F,Ns, 325.1; m/z found, 326.1 [MHH]" 'H NMR (500 MHz, CDCL) 6 8.24-8.13 (m,
1H), 807(d, /=83 Hz, 1H),791(d,/=20Hz 1H)},7.72(d,J=85Hz 1H), 7.60(d, /=82
Hz, 1H), 748 (dd, /=87, 20 Hz 1H), 6.62(t, /=554 Hz, 1H), 2.00-1.76 {m, 1H)}, 1.39(dd, J
=45 26Hz 2H), 1.13(dd, /= 8.2, 2.9 Hz, ZH).
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Example 322: 5-(Diflucromethy}-2-(4-flucrophenvl}-3-{1H-indazol-S-yiyimidazol4.5-

blpynidine,

HN-N
The title compound was prepared in a manner analogous to Example 210, MS (EST): mass calcd
for CaeHaF3Ns, 379.1; m/z found, 380.0 [M+H]™. 'H NMR (500 MHz, CDCL) § 827 (d, /= 8.2
Hz, 1H), 8.12(d, /= 1.1 Hz, 1H), 7.79(dd, J = 2.0, 0.8 Hz, 1H), 7.70 (d, J = 8.3 Hz, 1H), 7.65-7.58
{m, 2H), 7.56 (dt, J= 8.8, 0.9 Hz, 1H), 7.31 (dd, /= &8, 1.9 Hz, 1H), 7.00 (dd, J= 8.9, 8.4 Hz, 2H),
6.67 (1, J = 55.5 Hz, 1H).

Example 323 S-(Diftuoromethyi}-3-(1H-indazol-5-y1i-2-phenyi-imidazo{4.5-blpyridine.

N
T )
Fa AN AN

z

HN-N
The title compound was prepared 1n a manner analogous to Example 210. MS (ESI): mass caled. for

CaoHisF3Ns, 361.1; m/z found, 362.0 [MHH]™. TH NMR (500 Mz, CDClL) 6 8.28 (4, J = 8.1 Hz,
1H), 8.14 (t, J= 1.1 Hz, 1H), 7.81 (d, J= 2.0 Hz, 1H), 7.69(d, J= 8.2 Hz, 1H), 7.66 —7.53 {m, 3H),
744737 (m, 1H), 7.37 — 7.28 {m, 3H), 6.66 (1, J = 55.5 Hz, 1H).

Example 324: 3-(7-Chloro-1H-indazol-5-v1i-5-(diflucromethvi}-2-(trifluoromethy imidazof 4. 5-

blpvndine.

N
Cl N
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The title compound was prepared in a manner analogous to Example 212, MS (ESI): mass caled.
for C1sH-CIFsNs, 387.0; m/z found, 388.1 [M+H]". 'H NMR (500 MHz, CDCl;) § 10.85 (s, 1H),
844 (d,/=84Hz 1H), 822(d,/=07Hz 1H), 781 (d, J=84 Hz, 1H), 7.78(d, /= 1.6 Hz, 1H)},
7.44 (d,J=1.6 Hz, 1H), 6.67 (. J = 55.1 Hz, 1H).

Example 325 5-[5-{DifluoromethyD-2-{trifluoromethv Dimidazol4. 5-blpyndin-3-vil-7-fluoro-

mndolin-2-one.

The title compound was prepared in a manner analogous to Example 212. MS (ESI): mass caled. for
CreHeFN,O, 386.1; mv/z found, 387.1 [M+HT 'H NMR (400 MHz, CDCL) 6840 (d, /= 8.4 Hz,
1H), 8.03 (s. 1H), 7.79 (d, J = 8.4 Hz, 1H), 7.23-7.09 (m, ZH), 6.64 (t, J = 55.2 Hz, 1H), 3.72 (1, J =
1.0 Hz, 2F),

Example 326: 5-(Difluoromethyv}-3-{7-methyl-1H-indazol-5-v)-2-

(trifluoromethyihimidazol 4. 5-blpyridine.

|\ N FF
F N° N F
F
|
N-N
H

The title compound was prepared in a manner analogous to Example 212. MS (ESI): mass caled. for
C16HoFsNs, 367.1; m/z found, 368.1 [M+H]". 'H NMR (500 MHz, CDCL) § 8.41 (d, J = 8.4 Hz,
1H), 8.19 (s, 1H), 7.79(d, J = 8.4 Hz, 1H), 7.73 — 7.62 {m, 1H), 7.18 (s, 1H), 6.63 {t, J= 55.2 Hz,
1H), 2.73 ~2.52 (m, 3H).
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Example 327: 3-{7-Chloro-1H-indazol-5-vi}-2-(2-fluoro-4-pvridvl}-5-methvl-imidazof4.5-

blpvridine,

N —

F

/
HN-N

Cl
The title compound was prepared in a manner analogous to Example 213, The title compound was
obtained as an off-white solid {9 mg, 4.7%). MS {ESI}): mass caled. for CioHpClENg, 378.1; nv/z
found, 379.1 [M+H]". 'H NMR (500 MHz, CDs0D) 5 8.22 (s, 1H), 8.17 (d, /= 5.3 Hz, 1H), 8.12
(d,J=82Hz 1H), 780 (d,J = 1.7 Hz, 1H), 7.49 (d,.J = 1.7 Hz, 1H), 7.35 — 7.30 {(m, 2H), 7.25 (d,
J=0.7Hz, 1H), 2.63 (s, 3H).

Example 328 3-(7-Bromo-1H-indazol-5-v1}-2-(2-fluoro-4-pvndyl)-3-

{triftuoromethvhimidazol 4, 3-blovridine.

F
XN =
\
l/ \/N
F,c~ "N~ N
B |
T HN-N

The title compound was prepared in a manner analogous to Example 217 using N*-(7-bromo-1H-
ndazol-5-y}-6-(trifluoromethylipyridine-2,3-diamine (Intermediate 54) in Step A. MS (ESI):
mass caled. for CyoHoBrENg, 476.0; m/z found, 477.0 [M+H]". '"H NMR (400 MHz,
Acetonitrile~-d;} 6 11.77 (brs, 1H), 841 (d, /=82 Hz 1H), 825 (s, 1H), 8.16(d, /=52 Hz,
1H), 790 (d, J=17Hz 1H), 785(d, /=83 Hz 1H), 769(d, /J=17Hz, 1H), 735 (dt, /=53,
1.7 Hz, 1H}, 7.28 - 7.25 {0, 1H).
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Example 329 5-(2-(Hvdroxyvmethvh-o-(irifluoromethvl)-1H-pyrrolo]2.3-blpyridin-1-vi}-7-

methvlindolin-2-one.

OH
B
F.o” N N
e
AN,

Sten A, 7-Methy-5-{(3-(3-((tetrahvdro-2H-pyvran-2-vDoxy prop-1 -yn-1-y1-6-

{trifluoromethvhpyridin-2-vhammo)indolin-2-one. To a 20-mL glass microwave vial was added 2-

chioro-3-(3-({(tetrahydro-2H-pyran-2-yhoxy)prop-1-yn-1-y)-0-{trifluoromethyl}pyridine
{Intermediate 23, 250 mg, 0.78 munol), amino-7-methylindolin-2-one (Intermediate 10, 127 mg,
0.782 mmol), BrettPhos Pd third-generation pre-catalyst (70.9 mg, 0.0782 munol), C5,C04 (764 mg,
2.35 mmol), and 1,4-dioxane (4 mL). The resulting suspension was degassed by bubbling through
nitrogen gas while stirring for S nun. The vial was sealed under ntirogen atrosphere and heated to
110 °C for 4.5 hr. The reaction mixture was removed from the heating bath and cooled 1o 20 °C,
and then the reaction was partitioned between EtOAc and saturated aqueous ammonium chlonide.
The organics were washed with brine, dried (MgSQy), filtered, and concentrated under reduced
pressure. Purification (FCC, S10,, 0% to 5% methanol in BDCM) afforded the title compound (155
mg, 45%). 'HNMR (400 MHz, CB:0D)Y 6 7.78 (4, /=77 Hz, TH), 7.55 (3, 1H), 7.37(d, J= 2.1
Hz, 1H), 7.05(d, J= 7.7 Hz, 1H), 492 (t, J= 3.3 Hz, 1H), 4.61 (s, 2F1), 3.92 (ddd, /= 11.7, 8.7, 3.1
Hz, 1H), 3.61 - 3.49 (m, 3H), 2.26 (s, 3H), 1.90 - 1.49 (m, 6H).

Step B: 7-Methvl-5-(2-({{ietrabvdro-2H-pvran-2-vDoxvimethyD-6-(irifluoromethy D-1H-

pyrrolof2.3-blpynidin-1-viiindolin-2-one. To a glass sealed tube contammng a suspension of 7-

methyl-5-((3-3~-{{tetrahydro-2H-pyran-2-yhoxy)prop- 1 -yn-1-y}-6-(trifhuoromethy Dpyridin-2-
yhaminojindolin-Z-one (150 mg, 0.337 mmol} in anhydrous THF (3.5 mL) was added TBAF (1 M
i THF, 0.67 mL, 0.67 mmol). The tube was flushed briefly with nitrogen gas and sealed under
nitrogen atmosphere. The tube was stirred at 100 °C (refluxing observed} for 15 min. The reaction
solution was partiioned between EtOAc (50 mL} and water. The organic phase was washed twice
more with water, then once with brine, dried (MgSQy), filtered, and concentrated i vacuo.
Purification (FCC, §10,, 0% to 5% methanol in DCM) afforded the title compound (45 mg, 30%).
"H NMR (400 MHz, CD:OD) 3814 (dd, /=81, 08 Hz, 1H}, 7.50(d, /=81 Hz 1H), 715 (dd, J
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=2.1,0.6 Hz, 1H), 7.12(dd, /= 2.0, 0.8 Hz, 1H), 6.75 (s, 1H), 474 (d, J= 12.7 Hz, 1H), 456 (¢, J =
3.4 Hz, 1H), 448 (d, J=12.7 Hz, 1H), 3.55 (ddd, J= 11.1,9.3, 3.2 Hz, 1H), 3.40 (dt,.J = 10.1, 3.8
Hz, 1H), 2.32 (s, 3H), 1.83 - 1.36 (m, 6H). F NMR (376 MHz, CDs0D) §-67.23 (s).

Step €. 5-(2-(Hvdroxymethyh-6-(trifluoromethyv -1 H-pvirolo[2 3-blpyridin-1-y1i-7-

methvlindohin-2-one. To a suspension of 7-methyl-5-(2-({{tetrahydro-2H-pyran-2-ylyoxy ymethy -

o-{trifluoromethyl}-1 H-pyrrolo[2,3-blpyridin-1-yl}indolin-2-one (45 mg, 0.10 mmol) in MeOH (0.5
ml} was added concentrated hydrochloric acid (12 ul, 0.11 mmol}. The reaction was sealed under
ambient atmosphere and stirred at 20 °C for 90 min. The reaction mixture was partitioned between
EtOAc (20 mL) and sat. aq. NaHCO4 (S mL), and the aqueous layer was extracted with EtOAc (5
ml total). The combined organics were dried (MgSOy), filiered, and concentrated under reduced
pressure to afford the title compound (39 mg, 100%) as an off-white powdery sohd. MS (ESI):
mass caled. for CigH 1 FaN:0y, 361.1; m/z found, 362.1 [M+H]™ ¥F NMR (376 MHz, CD:0D) & -
67.28 (s). "H NMR (400 MHz, CD:OD) 6813 (d, /= 8.1 Hz, 1H), 7.50 (dd, /= 8.1, 1.1 Hz, 1H),
716 (s, 1H), 7.12(d, J=2.1 Hz, 1H), 6.74 (s, 1H), 4.62 (s, 2H), 2.34 (s, 3H).

Example 330 (1-{1H-Indazol-3-vh-6-{triflucromethy -1 H-pvrrolol 2. 3-blovridin-2-

viimethanol.

OH
B
~
Fs¢7 "N~ N
l
HN-N

Step A N-(3-(3-{{ Tetrahvdro-2H-pyran-2-vhoxyviprop-1-vi-1 -v1-6-{triflycromethyhpvridin-2-vl)-

1 -{(2-GrumethyisilvDethoxymethy -1 Hrindazol-3-ammme.  To a solution of 2-chloro-3-(3-

{(tetrahydro-2H-pyran-2-yhoxy)prop- 1 -yn-~-1-yh)-6-(trifluoromethylypyridine (Intermediate 23, 1.66
g, 2.59 mmol}) in anhydrous toluene (55 mL) was added Pdy(dba); (474 mg, 0.518 mmol), XantPhos
(600 mg, 1.04 mmol) and Cs,CO5 (4.73 g, 14.5 mmol) ender N, After 10 mun, 2-((2-
{trimethylsilyDethoxy ymethyi}-2H-indazol-5-amine (Intermediate 9, 1.37 g, 5.19 mmol) was added
and the mixture was stirred at 20 °C for 10 mun. Then, the mixture was heated at 100 °C for 3 hr.
EtOAcC and water were added. The organic phase was separated and dried (MgSQOy), filtered and
concentrated. Purification (FCC, 810, 0:100 to 5:95 EtOAc/heptane) afforded the title compound
(942 mg, 33%). MS (ESI): mass caled. for CryHz:FaNGO351 546.2; m/z found 547.2 [MHHT™. BE)
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NMR (300 MHz, DMSO-dq) 6 8.64 (s, 1H), 8.10 (s,1H), 8.05 (5, 1H), 7.94 (d, /= 7.7 Hz, 1H), 7.72
(d, /= 8.9 Hz, 1H). 7.62(d,J = 9.1 Hz, 1H), 7.17(d, J = 7.7 Hz, 1H), 5.74 (s, 2H), 4.87 (s, 1H),
4.63 (d,J=162Hz, 1H), 4.55 (d, /= 16.2 Hz, 1H), 3.56 — 3.48 (m, 2H), 1.79 — 1.60 (m, 2H), 1.59
—1.42 {m, 4H), 0.81 (t,J = 8.0 Hz, 2H), -0.11 (s, 9H).

Step B, (1-(1H-indazol-3-v1}-0-(trifluoromethvi)- 1 H-pyrrolof2,3-blpyridin-2-vhimethanol. The title

compound was prepared in a manner analogous to Example 329, Steps B and C. "H NMR (300
MHz, DMSO-ds) 6 13.34 (s, 1H), 827 (d, /=81 Hz, 1H}, 8.19 (s, 1H)}, 7.90 (s, 1H}, 7.71 {d, J =
8.8 Hz 1H), 7.60 (d, J=28.1Hz, 1H), 739 (dd,J=8.7, 1.7 Hz, 1H), 678 (s, 1H), 5.38 (¢, J=5.4
Hz, 1H), 452 (d, /= 5.3 Hz, 2H).

Example 331 7-Methyl-5-{2-methvi-6-(influoromethv -1 H-pvrrolol 2.3-blpvridin-1-viindolin-

Z-one,
| j N Me
F,¢7 N7 N
Me' HN

(0]
Step A: 5-(2-(ChloromethyD-6-{irifluoromethy D-1H-ovrrolol 2 3-bloyridin-1-vD-7-methvlindohin-

2Z-oue. To a glass vial was added 5-(2-(hydroxymethy-6-(triflucromethyl}- 1 H-pyrrolo[2,3-
blpyridin-1-y1)-7-methylindolin-2-one (Example 329, 52 mg, ¢.14 mmol), DOM (1.4 mL), NN~
dusopropylethyiamine (50 pL, 0.29 mmol), and methanesulfonyi chloride (33 mg, 0.29 mmol}. The
reaction was sealed under ambient atmosphere and stirred at 20 °C. After 60 min, additional
methanesulfonyl chloride {16 mg, 0.14 mmol) was added. After stirring at 20 °C for another 60
min, the reaction was diluted with DUM (25 mL}. The organic phase was washed once with sat. aq.
NaHCO: (1 mL). The organic phase was dried (MgSQ,), filtered and concentrated to provide the
titte compound {85 mg) as a brown powdery sohid. MS (ESI): mass caled. for CpH i CIFN-O,
379.1; m/z found, 380.1 [M+H]".

Step B 7-Methyl-5-(2-methvi-6-(trifluoromethvl}-1 H-pvrrolof 2 3-blpvridin-1-viundohin-Z-one.

To a round bottom flask containing 5-(2-{chloromethyl}-6-(trifluoromethyl)-1 H-pyrrolof2,3-
blpyridin-1-y1}-7-methylindolin-2-one (85 mg, 0.22 mmol)} under nitrogen atmosphere was added

10% Pd/C (24 mg, 0.022 mmol}, then MeOH (4.5 mL). The flask was stirred under hydrogen
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atmosphere at 20 °C for 16 h. Upon completion, the reaction vessel was purged with nitrogen, and
the suspension was filtered through a pad of Celite” 545 to remove insolubles, and washed with
methanol (50 mL total). The resulting filtrate was concentrated under reduced pressure.
Purification (FCC, 810,, 0 to 5% methanol in DCM} afforded the title compound (36 mg, 47%).
MS (ESI): mass caled. for CipHuF3NsO, 345.1; m/z found, 346.2 IMHHT YR NMR {376 MHz,
CD:0D) §-67.11 (s). 'H NMR (400 MHz, CD:0D) § 8.02 (d, J=8.1 Hz, 1H), 7.45 (d. /= 8.0 Hz,
1H), 7.09(d, /=20 Hz 1H), 7.08-7.01 {m, 1H), 6.49(d,J=10Hz, 1H), 2.34 (s, 3H}, 2.33 (5, 3H).

Example 332 53-(2-Isopropvl-1H-pvrrolol 2. 3-blovridin-1-vD-7-methvil-1 H-indazole.

Me
B
N° TN Me
M l
€  HN-N

Step A, 7-Methvl-N-(3-(3-methvibut-1-vn-1-vhpyridin-2-vi)-1H-indazol-5-amine. To a glass

sealed tube was added 2-chloro-3-(3-methylbut-1-yn-1-yhpyridine (Intermediate 35, 220 mg, 1.23
mmol), 7-methyl-1H-indazol-5-amine (180 mg, 1.23 mmol}, BrettPhos Pd third-generation pre-
catalyst (111 mg, 0.122 mumol), Cs,CO5 (1.20 g, 3.67 mmol), and 1,4-dioxane (6 mL}. The
resulting suspension was degassed by bubbling through nitrogen gas while stirring for 6 min. The
tube was sealed under nitrogen atmosphere and heated to 120 °C in an od bath for 48 h. The tube
was cooled to 20 °C, and additional BrettPhos Pd third-generation pre~catalyst (111 mg, 0122
mmol} was added. The resulting suspension was again degassed by bubbling through rutrogen gas
while stirring for 6 mun before resealing and heating at 120 °C for another 48 h. The reaction
nmuxure was then cooled to 20 °C and partitioned between EtOAc (150 mL) and agqueous ammonium
chioride (530 mL). The resulting muxture was extracted with EtOAc (50 ml). The combined
orgamcs were dried (MgSO4), filtered, and concentrated under reduced pressure. Purification (FCC,
510, 0% to 5% methanol s DCM) afforded the title compound (132 mg, 37%). MS (ESI): mass
caled. for CrgHisNy, 290.2; nv/z found, 291.1 [M+H]".

Sten B: 5-(2-Isopropyi-1H-pvrrolo[ 2. 3-blovridin-1-v1-7-methvi- 1 H-indazole. To a vial was added

7-methyl-N-(3-(3-methyibut-1-yn-1-yDpyridin-2-yl}- 1 H-indazol-5-amune {235 mg, 0.809 mmol},
gold{IIl} chlonde (24 mg, 0.081 romol), and EtOH (16 mL) 10 order. The vial was sealed under

ambient atmosphere and stirred at 80 °C for 30 nun. The reaction muxture was filtered thru a 0.45

~J
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um Teflon membrane and concentrated under reduced pressure. Purification (FCC, 5105, O to 10%
methanol in DCM) afforded the title compound, which was further purified by preparative reverse-
phase HPLC (955 to 5:95 water acetonitrile with 20 mM ammonium hydroxide aqueous modifier)
to provide the title compound (21 mg, 8%) as an off-white solid. MS (ESI): mass caled. for
CsHigNy, 290.2; m/z found, 291.1 [M+H]", 'H NMR (400 MHz, CD:0D) § 8.15 (s, 1H), 8.00 (dd,
J=49 1.5Hz, 1H), 796 (dd,.J=7.8, 1.5 Hz, 1H), 7.64 (d, /= 1.7 Hz, 1H), 7.16 - 7.05 {m, 2H),
6.46 (s, 1H), 3.06 - 2.93 (m, 1H), 2.64 (d, J = 0.9 Hz, 3H), 1.22 (d, J = 6.8 Hz, 6H).

Example 333 1-(7-Chloro-1H-1ndazol-5-vi-2-methvi-vyrrolol 2.3-blovridine,

Z>=N

N

!
Cl Hn-N

Step A, 7-Chloro-5-(2-methvl-1H-pyrrolol 2.3-blpyridin-1-vD-1-(C-{rimethvisilvhethoxy imethvll-

1H-indazole The title compound was prepared in a manner analogus to Example 332, following
Steps A and B. In Step A, using 7-chloro-1-({2-(trimethylsilyljethoxymethyl}-1H-indazol-5-amine
{Intermediate 19} and 2-chloro-3-(prop-1-yn-1-yl}pyridine (Intermediate 27). MS (ESI): mass
caled. for Cy HysCINGOSE, 412.1; mv'z found, 413.0 [M+H]". 'H NMR (300 MHz, CDCL) d 8.21 (4,
J=45Hz 1H),810(s, 1H), 787(d,J=76Hz 1H),770(d,/J=14Hz 1H), 744 {d, /=16 Hz,
1H), 712 -7.05 (m, 1H), 6.38 (s, 1H), 6.08 (s, 2H), 3.66 - 3.57 {(m, ZH)}, 2.33 (s, 3H), 0.99 - 0.94
{m, 2H}, 0.03 (s, 9H).

Step B, 1-7-Chloro-1H-indazol-5-vI-2-methvi-pyrrolof2,3-blpvridine. To a sealed tube containing

a suspension of 7-chloro-5~(Z-methyl-1H-pyrrolof2,3-blpyridin-1-yH)-1-{(2-
{(trimethylsilyDethoxy methvl)-1H-indazole (70 mg, 0.17 mmol) in anhydrous THF (1.4 mL) was
added TBAF (1 M in THF, 0.34 mL, 0.34 mmol). The tube was tlushed briefly with nitrogen gas,
sealed and stirred at 100 °C (refluxing observed) for 16 b The reaction solution was partitioned
between EtOAc (50 mL) and sat. aq. NaHC(Os, The organic phase was dried (MgSO,), filtered, and
concentrated in vacuo. The residue was triturated with diethyl ether to afford the title compound
(7.1 mg, 15%). MS (ESI). mass caled. for CisHy CINy, 282.1; m/z found, 283.0 [MHHT™. 'H NMR
300 MHz, CDCL) § 12.36 (br s, 1H), 832 (d,J=4.7 Hz, 1H), 7.97 (s, 1H), 7.91 (d,J = 7.8 Hz,
1H), 7.54 (d, 7= 1.1 Hz, 1H), 7.27 (s, 1H), 7.14 (dd, J= 7.7, 4.9 Hz, 1H), 6.38 (s, 11}, 2.29 (s, 3H).
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Example 334: 53-[6-{Difluoromethyvl}-2-1sonropvi-pyrrolol 2.3-blpyridin-1 -vil-7-methvi-indolin-

2-0ne,
Me

B

F Z~N

N Me

Me
HN o

Step A: 5-((6-(Ddluoromethy}-3-(3-methylbut-1-vo-1-vDovrdin-2-vDamino)-7-methvlindolin-2-

one, To a sealed tube was added 2-chloro-6-(difluoromethyi}-3-(3-methylbut-1-yn-1-ylipyridine
{(Intermediate 29, 91 mg, 0.396 nunol), S-anuno-7-methylindolin-2-one (Intermediate 10, 64 mg,
0.396 mmol), BrettPhos Pd third-generation pre-catalyst (36 mg, 0.0396 mamol), Cs,COs (387 myg,
119 mmol}, 1,4-dioxane (4.1 mL) m order. The resulting suspension was degassed by bubbling
through nitrogen gas while stirring for 4 min. The tube was sealed under nitrogen atmosphere and
heated to 110 °C in an o1l bath for 12 h. The reaction mixture was cooled to 20 °C, and partitioned
between EtOAc (20 ml) and aqueous aromonium chioride (20 mL). The aqueous phase was
extracted with EtOAc (4 X 80 mL). The combined orgamcs were dried (MgSOy), filtered, and
concentrated. Purification (FCC, §510;, 0% to 5% methanol in DCM} afforded the title compound
(40 mg, 28%). MBS (ESI): mass caled. for CooHoFoN:(, 355.2; w/z found, 356.1 (MHHT

Step B: S-[6-(IhfluoromethvD-2-isopropvi-ovrrolol 2. 3-blpvndin-1-vll-7-methyil-indolin-2-one.

To a glass sealed tube containing a suspension of S~({(6-{ diflucromethyl}-3-(3-methylbut-1-yn-1-
vhpyrnidin-2-yammo}-7-methyindolin-2-one (50 mg, 0.14 mmol) in anhydrous tetrahydrofuran
(2.5 mL) was added TBAF (1 M m THF, 0.28 mL, 0.28 munol}. The tube was flushed briefly with
nitrogen gas, sealed and stirved at 100 °C {refluxing observed) for 30 min. The reaction solution
was partitioned between EtOAc (40 mL} and saturated aqueous ammonium chloride (10 mL). The
organic phase was dried (Mg8G,), filtered, and concentrated in vacue. Purification (FCC, Si10,, 0%
to 10% methano! in DCM) afforded the title compound (15.5 mg, 29%). MS (ESI}: mass caled. for
CooHioF,N;0, 355.1; mvz found, 356.1 [M+H]™. 'H NMR (400 MHz, CD20D) § 8.02 (d, /= 8.0
Hz, 1H), 7.38(d, /= 8.0 Hz, 1H), 7.09 (s, 1H), 7.04 (s, 1H), 6.57 (1, /= 55.7 Hz, 1H), 6.48(d, J =
0.8 Hz, 1H), 3.63 (s, 2H), 3.07 — 2.93 (hept, J = 6.8 Hz, 1H), 2.33 (s, 3H), 1.23 (d, /= 6.8 Hz, 6H).
PE NMR (376 MHz, CDs0D) §-112.87 (d. J =557 Hz).
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Example 335 1-{1H-Indazol-5-v1}-2-1sopropyl-6-(trifluoromethyiipyrrolol2 3-bipvridine.
Me
TN

P

F:¢7 N7 N Me

/
HN-N

Step A N-(3-(3-Methvibut-1-vn-1-vi}-6-(trifluoromethyhipvridin-2-vi}- 1-((2-

{trimethylisilvilethoxyimethvi)-1H-indazol-5-amine. Tris{dibenzylideneacetonedipalladium(0}

(214 mg, 0.234 mmol), XantPhos (270 mg, 0.468 mmol) and Us;C0: (2.13 g, 6.546 mmol) were

added to a solution of 2-chloro-3-(3-methylbut-1-yn-1-y1}-6-(trifluoromethyhpyridine {(Intermediate
32, 597 mg, 1.205 mmol} in anhydrous toluene {25 mL) while nitrogen was bubbling. After 10
min, 2-({(2-(trimethylsilyhethoxyymethyl)-2H-indazol-5-amine {Intermediate 9, 615 mg, 2.338
mimol} was added and the mixture was stirred at 20 °C for 10 nun. Then, the mixture was heated at
100 °C for 3 hr. EtOQAc and water were added. The organic phase was separated, dried (MgS8Qy),
filtered and concentrated under reduced pressure. Purification (FCC, S10;; 0:100 to 5:95
EtOAc/heptane) afforded the title compound (597 mg, 52%). MS (ESI): mass calced. for
CraHoFsN4OS1, 474.2; nv/z found, 474.9 [M+H]

Step B 1-{(1H-Indazol-S-v1)-2-1sopropvi-6-(trifluoromethyDpvrrolof2 3-blpvridine. To a glass

sealed tube containing a suspension of N-(3-(3-methylbut-1-yn-1-yl}-6-(trifluoromethylypyridin-2-
yi-1-{(2-{trimethylsilyljethoxyymethyl}- 1 H-~mdazol-3-amine (597 mg, 0.629 mamol) i anhydrous
tetrahydrofuran (10.3 mL) was added TBAF (1 M in THF, 2.5 mlL, 2.5 mmol). The tube was sealed
under nitrogen atmosphere and stirred at 110 °C overnight. The reaction solution was partitioned
between EtOAc and sat. aq NaHCOs;. The organic phase was dried (MgSOy), filtered, and
concentrated in vacuo. Purtfication (FCC, 810;, 0% to 35% EtQAc/hexanes) afforded the title
corapound (79 mg, 36%). MS (ESI): mass caled. for CigHysF3Ny, 344.1; nv/z found, 3451 [M+H]".
'H NMR (300 MHz, DMSO-d¢) § 13.38 (s, 1H), 8.23 — 8.15 (m, 2H), 7.90 (s, 1H), 7.73 (d, J=8.7
Hz, 1H), 7.57(d,J = 8.1 Hz, 1H), 7.35 (dd, J=8.7, 1.6 Hz, 1H), 6.65 (s, 1H), 2.97 (hept, /= 6.8
Hz, 1H), 1.17(d, / = 6.8 Hz, 6H).
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Example 336. 5-[2-(Difluoromethy)-6-(trifluoromethvlipyrrolo{ 2 3-blpvridin-1-vi}-7-methyi-

indolin-2-one.

\ F
R
N F

FsC7 N

Me
HN o

Sten A: 1-(7-Methyl-Z-oxoindolin-5-vD-6-(trifluoromethyv D-1H-pyrrolo{ 2. 3-blpvridine-2-

carbaldehvde. To a round bottom flask containing S-(2-(hydroxymethy}-6-(trifluoromethyi}-1H-
pyrrolof2 3-blpyridin-1-y1}-7-methylindolin-2-one (Example 329, 310 mg, 0.858 mmol) was added
Dess-Martin periodinane (728 mg, 1.72 mmol) followed by DCM (6 mL). The flask was sealed
under ambient atmosphere and stirred rapidly at 20 °C for 60 min. The reaction was quenched by
adding sat. aq. NaHCO- (25 mL) and 10% aqueous sodwum thiosulfate (25 ml.). Thebiphasic
mixture was sturred vigorously for 2 b, the phases separated, and the aqueous phase extracted once
more with DCM. The combined organic phases were washed once with sat. ag. NaHCO;, dried
(MgSOy), filtered, and concentrated to give the title compound (295 mg, 96%), as a light brown
solid, which wascarried forward to the next step without further purification. MS (ESI): mass caled.
for CigHpFsN0, 359.1; my/z found, 360.0 [MHH]. 'H NMR (400 MHz, DMSO-ds) § 10.67 (s,
11, 9.90 (s, 111}, 8.60 (d, J= 83 Hz, 1H), 7.75(d, J= 8.2 Hz, 1H), 7.69 (5, 1H), 7.18 (s, 1H), 7.14
(s, 1H), 3.59 (s, 2F), 2.26 (s, 3H). "°F NMR (376 MHz, DMSO-de) § -64.88 (s).

Sten B: 5-[2-(DifluoromethvD-6-{tnfluoromethy Dovrrolol 2. 3-blpyridin-1-vl1-7-methyl-indolin-2-

one. To a flask containing 1-{7-methyl-2-oxoindolin-5-yi}-6-(trifluoromethy - 1H-pyrrolof 2,3-
blpyridine-2-carbaldehyde (60 mg, 0.17 mmol} under rutrogen atmosphere was added anhydrous
DCM (3 mL), and the reaction mixture was degassed.  The flask was cooled to 0 °C and DAST
(0.11 mL, 0.84 mmol) was added slowly dropwise over 30 seconds. After T min, the flask was
removed from the cooling bath and allowed to warm to 20 °C under nitrogen atmosphere. After 2
hr, the flask was warmed to 30 “C in a water bath for an additional 3 hr. The reaction was quenched
by powring onio ice {20 mL) and extracted into DCM (10 mL total). The combined organics were
dried {MgSQy), filtered, and concentrated. Purification (FCC, 81, 0 to 5% MeOH in DCM),
atforded the title compound which was further purified (preparative stlica gel TLC, two 20 cm x 20

cm plates, 0.5 mm thickness, 95:5 DCM/MeQOH) to afford the title compound (11 mg, 17%)asa
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light tan solid. MS (ESI): mass caled. for CsH;FsN;O, 381.1; m/z found, 382.0 [M+H]™. F NMR
(376 MHz, CD;0D) 8 -67.66 (s), -114.82 (d, J = 52.7 Hz). '"H NMR (400 MHz, CD;0D} § 8.31 (s,
1H), 7.60 (d, /=102 Hz, 1H), 7.17 - 7.09 (m, 3H), 6.87 (t. J = 54.0 Hz, 1H), 3.63 (s, 2H), 2.34 (s,
3H).

Example 337 o-[2-{DifluoromethyD-0-{trifluoromethvDovrrolol 2.3-blovndin-1-v11-3H-1_3-

benzothiazol-2-one.

~
F,C” N N F

AN N\ F

S

Sk

(0]
Step A: 6-{(3-(3-({ Tetrahvdro-2H-nvran-2-vhoxvprop- 1 -vn-1-y-6-{trifluoromethvDpvridim-2-

vhamino - 3-{(2-{inmethvisilvDethoxy imethvhibenzol dlthiazol-2{3H-one. To a solution of 2-

chioro-3-(3-({tetrahy dro-2H-pyran-2-yDoxy)prop-1-yn-1-y1}-6-(trifluoromethylypyridine
(Intermediate 23, 595 mg, 1.75 mmol) 1 anhydrous toluene (19 ml.} was added Pd{dba}; (160 mg,
0.175 mmol), XantPhos (203 mg, 0.350 mumol) and Cs;CO5 (1.60 g, 490 mmol) under nitrogen.
After 10 min, S-amino-3~{(2-(tnimethylsityhethoxyymethyibenzo[dthhazol-2(3H}-one
{(Tntermediate 16, 519 mg, 1.75 mmol} was added and the mixture was stirred at 20 °C for 10 min,
Then, the mixture was heated at 100 °C for 3hr. Upon completion, EtOAc and water were added to
the reaction mixture. The organic phase was separated, dried (Mg8Q0y), filtered, and concentrated.
Purification (FCC, S1(; 0:100 to 5:95 EtOAc/heptane) afforded the title comnpound (971 mg, 71%).
MS (ESI): mass caled. for CorHpnF3N304881 579.2, mvz found 580.0 [M+H f. H NMR {300 MHz,
CDCL:) §8.06 (d, J= 1.9 Hz, 1H), 7.71 (d, J= 7.6 Hz, 1H), 7.60 (s, 1H), 7.57 (dd, J= 8.8, 2.1 Iz,
1H), 7.23 (d, J = 8.7 Hz, 1H), 7.06 (d,.J=7.7 Hz, 1H), 5.36 (s, 2H), 4.94 (s, 1F), 4.60 (s, 2H), 3.68
~3.56 (m, 4H), 1.88 ~ 1.75 (m, 2H), 1.74 — 1.62 (m, 4H), 0.97 - 0.89 (m, 2H), 0.02 (s, SH).

Step B 6-(2-(Hydroxvmethvl}-6-{triftucromethyll-1H-pyrrolof 2. 3-blpviidin-1-vlibenzof djthiazol-

2{3H}-one. The title compound was prepared in a manner analogous to Intermediate 63, Steps B and
C. MS (ESI}): mass caled. for CisHioFNa0,58 365.0, m/z found 365.9 [M+H]
Step € 1-{2-Ox0-2 3-dihyvdrobenzoldithiazol-6-vD)-0-{trifluoromethy}-1 H-pvrrolo[2.3-blpvridine-

2-carbaldehvde, The title compound was prepared in a manner analogous to Example 336, Step A
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MS (ESI): mass caled. for CioHgFsNa(58, 363.0; m/z found, 363.7 [M+H]". "H NMR (300 MHz,
CDCLY 8997 (s, 1H), 8.89 (s, 1H), 833 (d, J =82 Hz, 1H), 7.63{d, } =83 Hz 1H), 749 (s, 2H),
7.32(dd, J=85,19Hz 1H)} 717(d, ] =84 Hz, 1H}.

Step D: 6-12-{Difluoromethy-6-(triflucromethyDipyrrolof 2 3-blpyridin-1-vi}-3H-1,3-benzothiazol-

2-one. To a solution of 1-(2-0x0-2,3-dihydrobenzo{dlthiazol-6-y1}-6-(trifluoromethy -1 H-
pyrrolof2,3-blpyridine-2-carbaldehyde (65 mg, 0.14 mmeol} in anhydrous DCM (1 4 mL) at 0°C
was added Deoxo-Fluor” (50% solution in toluene, 0.16 mL, 0.35 mmol}. After 1 nun, the cold bath
was removed and reaction mixture was stirred at 40 °C for 2 hr. The reaction temperature was then
raised to 40 °C, and additional Deoxo-F luor® {50% solution in toluene, 0.16 mL, 0.35 mmol} was
added in batches every 12 to 16 hr unti all starting material was consumed. The muxture was
diluted with sat. aq. NaHCO; and extracted with DCM. The organic layer was washed with water,
dried (MgSOy), filtered, and concentrated in vacuo. Purification (FCC, 810, 0:100 to 70:30,
EtOAc/heptanes) afforded the title compound (16 mg, 28%). MS (ESI): mass caled. for
C1sHsFN;08, 385.0; m/z found, 385.9 [M+H]™. 'H NMR (300 MHz, CDCly) §9.08 (s, 1H), 8.22
(d, /J=82Hz 1H), 761 (d,/J=82Hz 1H), 7.51 (5, 1H), 7.32(dd, /=84, 1 4 Hz, I1H), 716 {(d,J=
8.4 Hz, 1H), 7.04 (s, 1H), 6.68 (t, /= 53.6 Hz, 1H).

Example 338: 7-Chioro-5-(2-methyipvrrolol 2 3-blovridin-1-yDindolin-2-one.

“~N

N

Cl
HN 0

The title compound was prepared in a manner analogous to Example 332, Step A, using 2-chloro-3-
{prop-1-yn-1-yhpyridine {Intermedhate 27) and S-amino-7-chloroindolin-2-one (Intermediate 18).
MS (ESI): mass caled. for CigHpCINGG, 297.1; m/z found, 298.0 [M+H]". 'H NMR (400 Mz,
CD20D) 8 8.05 (dd, /= 3.9, 2.3 Hz, 1H), 7.92 (s, 1H), 7.30 (d, J= 3.6 Hz, 1H), 7.22(d, J = 3.6 Hz,
1H), 7.14 - 7.09 (m, 1H), 6,42 (d, J = 2.7 Hz, 1H), 3.70 (s, 1H), 2.32 (s, 3H).
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Example 339 1-(7-Methvi-1H-indazol-S-yI}-6-(trifluoromethylipyrrolof 2.3-bipvridin-3-oL

OH
B
<
F,07 N N
iy ]
€ un-N

Step A 1-(7-Methyi-1H-ndazol-S-vD-6-{mfluoromethvD-1H-pvrrolol 2. 3-blovridine-3-

carbaldebvde. 1-(7-methyl-2-((2-(trimethy lsilyDhethoxy ymethyl}-2H-indazol- 5~y 1}-6-

{triftuoromethyl}-1H-pyrrolo[2,3-blpyndine-3-carbaldehyde (Intermediate 64, 124 mg, 0.261
mmol) was dissolved in DCM (2 mL) and TFA (1 mL), and the resulting solution was stirred at
ambient temperature for 2 h. The volatiles were removed under reduced pressure. Purification
(FCC, 8510y, 0:100 10 100:0, Bt Ac Hex) afforded the title compound as an off-white solid (61 mg,
68%). MS (BSI): mass caled. for Ci7HnFsN4O, 344 1; m/z found, 345.1 [M+HT"

Step B: 1-(7-Methyl-1H-indazol-5-y1}-6-(trifluoromethyi)- 1H-pvrrolo{2.3-bipyridin-3-vi formate.

To a solution of 1-(7-methyvi-1H-indazol-5-vi}-6-(triftuoromethyl}-1 H-pyrrolof 2, 3-blpyridine-3-
carbaldehyde (68 mg, 0.20 mmol} i1 BCM (4 mL) was added mCPBA {85 mg, 0.49 mmol) in one
portion, and the resulting mixture was stirred at ambient temperature overnight. An additional
portion of mCPBA (85 mg, 0.42 mmol) was added and the reaction mixture was stirred for 4 h.
Then the reaction was diluted with 10% Na,SOs (5 mL) and extracted with EtOAc (S mL x 3}, The
organic layer was dried (Na; 504} and concentrated in vacuo to give the title compound (49 mg,
68%), which was used 1in the next step without further purification. MS (ESI): mass caled. for
Ci-Hy FsNsO,, 360.1; mv/z found, 361.1 [M+H]

Step O 1-{7-Methvl-1H-indazol-5-vI}-6-(trifluoromethyvDpvrrolol 2.3-blovridin-3-ol. To a solution

of 1-(7-methyl-1H-1ndazol-5-yH-6-(trifluoromethyl}-1 H-pyrrolof2, 3-blpyridin-3-vl formate (40 mg,
0.11 mmol} in MeOH (1 mL) was added NaxCO: (12 mg, 0.11 ramol) and the resulting mixture was
stirred for 2 minutes. The mixture was quenched with 2% citric acid (5 mL) and extracted with
EtOAc (5 ml x 3). The organic layer was dried (NaxS0y) and concentrated in vacuo. Purification
(FCC, $10;, 0:100 to 50:50, FtOAc: DCM) afforded the title compound (18.5 mg, 28%). MS (EST):
mass caled. for CiHy FaNLO, 332.1; m/z found, 333.1 [M+H]". TH NMR (400 MHz, CD:0D) 6
819(d, /=83 Hz 1H), 813-7.95 (m, 1.5H), 7.95-7.75 (m, 1.5H), 761 (t,./= 1.6 Hz, 0.5H), 7.48

(d,J=82Hz 1H), 7.35 (s, 1H), 7.22(d, J=7.7 Hz, 0.5H), 2.64 (s, 3H).
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Example 340 3-{Difluoromethyi}-1-(7-methvl-1H-indazol-5-vh-6-(triflucromethylipvrrolol2.3-

blpvridine,

| N
/
F,.c~ "N~ N
M /
€  HN-N

Step AL S-(3-(ifluoromethvD-o-Urifluoromethvli- UH-ovrrolol 2.3-blovridin- 1 ~v1v-7-methy - 2-((2-

(trimethyisilvDethoxyimethyli-2H-indazole. To a solution of 1-(7-methyl-2-{(2-

{trimethylsilyjethoxy ymethy)-2H-indazol-5-y}-6-(triflucromethyl}-1 H-pyrrolof 2, 3-blpyridine-3-
carbaldehyde (Intermediate 64, 50 mg, 0.10 mmol) it anhydrous DCM (20 mL) was added DAST
(105 ub, 0.78 mmol) and the resulting nuxture was heated at 50°C for 2 h followed by stirring at
ambient temperature for 16 h. The mixture was cooled to 0°C and slowly quenched with sat. ag.
NaHCO: (5 mL). The resolting muxture was extracted with DCM (3 x 5 rol), dried (NaxSOy),
filtered, and concentrated under reduced pressure. Purification (FCC, S10,, 0:100 to 25:75,

EtCAc Hex) afforded the title compound (31 mg, 59%). MS (ESI}: mass caled. for CosHasFsN,O8q,
496.2; wm/z found, 4971 [M+H]".

Step B 3-(Difluoromethy - 1-{7-methyl- 1 H-ndazol-S-vD-6-{tnfluoromethyDpvrrolo[2.3-
blpyridine. A solution of 5-(3-(difluoromethyi)-0-(trifluoromethyl}-1 H-pyrrolo{2,3-blpvridin-1-vi)-
7-methyl-2-((2-(trimethvisily Dethoxy ymethyl)-2H-indazole (31mg, 0.062 mmol) in TBAF (1.0 M in

THF, 0.25 mL) was stirred at 65 °C for 5 h. The reaction mixture was cooled to room temperature,
diluted with brine (5 mL) and extracted with EtOAc (3 x 5 mL). The organic layers were dried
{Na, SOy and concentrated in vacuo. Punfication (FCC, 810,, 0:100 to 56:50, EtQAc/hexanes)
afforded the title compound (7.5 mg, 33%}. MS (ESI): mass calcd. for Ci7H i FsNy, 366.1; m/z
found, 367.1 [M+H]". 'H NMR (500 MHz, CDCly) § 10.39 (s, 1H), 8.31 (d, J= 8.2 Hz, 1H), 8.15
(d,/=10Hz 1H), 792-779 (m, 2H), 7.64(dd, /=82, 1.0Hz 1H), 747 (d, /=19, 1.0Hz,
1H), 7.01 (dd, J = 56.6, 55.4 Hz, 1H), 2.87 — 2.37 (m, 3H).
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Example 341. 6-Methvi-1-{7-methvi-1H-indazol-S-yhpvrrolo{2.3-blpyridine.

| N
/
Me” N7 N
M /
€  HN-N

Step A: 7-Methyl-5-(6-methvl-1H-pyrrolol 2.3 -blpyridin-1-v1-2-((2-(trimethyisilvDethoxy methy -

2H-indazole. A mixture of S-bromo-7-methyi-2-{(2-{trimethylsilyljethoxy ymethyl}-2H-indazole
{Intermediate 13, 0.25 mL, 0.76 mmol}), 6-methyl-1H-pyrrolo{2,3-blpyvridine (100 mg, .76 mmol},
[PA(H ) ~cinnamyl}Cl]; (24 mg, 0.045 mmol), BippyPhos (47 mg, ¢.091 mmol}, and sodium fesr-
butoxide (105 mg, 1.06 mmeol) in 1 4-dioxane (5 mbL) was heated in a microwave reactor at 180 °C
for 20 minutes. The reaction mixture was diluted with HyO and extracted with EtOAc (5 mL x 3).
The organic layer was dried {Na; S04} and concentrated in vacuo. Purification (FCC, S10;, 0:100 to
20:80, EtOAc Hex) afforded the title compound (251 mg, 85%j). MS (ESI}): mass caled. for
CyHaeN4OS1, 392.2; m/z found, 393.2 [MHH]™

Step B: 6-Methyl-1-(7-methyl-1H-indazol-S-yhipyvrrolo[2.3-blpyridine. A solution of 7-methyl-5-(6-

methyl-1H-pyrrolof2,3-blpyridin-1-y1}-2-((2-(trimethysilyljethoxyymethyl}-2H-indazole (250 mg,
0.637 mmol) in TFA (1 mL} and DCM (Z mL) was stirred for 3 h. Volatiles were removed by
evaporation and the residue was basified by 2M NH; in MeOH (2 mL). The resulting solution was
stirred for 1 h and volatiles were removed in vacuo. Punification (FCC, S10, 0:100 to 100:0,
EtOAcHex) afforded the title compound (39.5 mg, 24%). MS (ESI): mass caled. for CieHiaNy,
262.1: m/z found, 263.1 [MHH]. 'H NMR (400 MHz, CDCL) § 10.86 (s, 1H), 8.04 (s, 1H), 7.89 (d,
J=80Hz, 1H), 7.76 (dd, 7= 1.7, 0.8 Hz, 1H), 741 (dd, /= 1.9, 1.0 Hz, 1H), 7.37 (d, /= 3.6 Hz,
1H), 7.03 (d,./= 8.0 Hz, 1H), 6,57 (d,.J= 3.5 Hz, 1T}, 2.68 (s, 3H), 2.55 (t, /= 0.8 Hz, 3H).

Example 342 5-(2-Isopropvl-6-methvi-pvirolol 2. 3-blovridin-1-viindolin-2-one,

L

Me” "N~ N Me

NS \ Me

HN
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Step A: 1-(1H-Indol-5-v1}-2-1s0propyl-6-methvi-1H-pyrrolo{2.3-blpvridine.  To a solution of 2-

bromo-6-methyl-3-(3-methylbut-1-yn-1-yljpyridine (Intermediate 28, 630 mg, 2.65 mmol), ferr-
butyl S-anmuino-1H-indole-1-carboxylate {(Intermediate 11, 799 mg, 3.44 mmol), [P} -
cinnamyhClh {27 mg, 0.053 mumol}, and potassium zer#-butoxide (890 mg, 7.94 mmol) in
anhydrous toluene (31 mL) was added DavePhos (26 mg, 0.066 mmol). The solution was refluxed
at 110 °C tor 18 hr, then allowed to cool to 20 °C. The reaction was diluted with EtOAc, filtered
through a pad of Celite”™ 545, and concentrated in vacio. Purification (FCC, Si0,, 0% to 60%
EtOA¢/ heptanes) afforded the title compound (170 myg, 22%) as a yellow oil.

Step B 5-(2-Isopropyl-G-methvi-pyrrolof2 3-blpvridin-1-viundolin-Z-one. To a solution of 1-(1H-

indol-S-y1}-2~isopropyl-6-methyl-1H-pyrrolo[2,3~-bipyridine (170 mg, 0.59 mmol) in deionized
water (0.5 mL) and glacial acetic acid (5 mL) was added pynidinium tribromide (188 mg, 0.587
mmol). The solution was stured at 80 °C for 24 h, then allowed to cool to 20 °C. The solution was
poured imto sat. ag. NaHCO; (50 mL) and extracted with EtOAc. The organic layer was washed
with water, brine, dried (MgSOy), filtered and concentrated én vacuo. Purification (FCC, S10,, 0 to
80% EtOAc¢/ heptanes) afforded the title compound which was re-purified (preparative reverse-
phase HPLC, gradient from 57% 10mM NH4CO3H pH 9 solution in water, 43% CH;CN to 40%
10mM NHCO;H pH 9 solution n water, 60% CH;UN) to afford the title compound (16 mg, 9%)
as a white powdery solid. MS (ESI): mass caled. for CioH1aN;0, 305.2; mv/z found, 306.2 [M+H]".
'H NMR (500 MHz, DMSO-de) 8 10.58 (br. s, 1H), 7.79 (d, J=7.80 Hz, 1H), 7.20 (s, 1H), 7.16 (dd,
F=8.09, 2.02 Hz, 1H), 6.97 (d, 3=8.09 Hz, 1H), 6.95 (d, }=7.80 Hz, 1H), 6.34 (s, 1H), 3.59 (s, 2H),
2.89 (hept, 16,9 Hz, 1H), 2.34-2.45 (m, 3H), 1.15 (d, J=6.94 Hz, 6 H).

Example 343: 2-{4-Fluorophenv-1-(1H-indol-3-v1}-6-methoxv-pvrrolol 2. 3-blpyridine,
N

L~

MeO” "N~ N

I

HN
To a solution of 2-bromo-3-({4-fluorophenyliethynylj-6-methoxypyridine (Intermediate 44, 531
mg, 0.867 mmol) 1 anhydrous toluene (9 mL) was added XPhos (83 mg, 0.17 mmol}), Pdx{(dba})s
{79 mg, 0.088 mmol), and potassium fere-butoxide (292 mg, 2.60 mmol}. After 10 min, ferv-butyl
S-amino-1H-ndole-1-carboxylate (Intermediate 11, 201 mg, 0.867 mmol} was added. The resulting
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solution was refluxed at 100 °C for 3hr, then allowed to cool to 20 °C. The reaction was partitioned
between EtOAc and water. The organic phase was separated, dried (MgSQy), filtered, and
concentrated in vacuo, no deprotection necessary. Purtfication (FCC, S$10,, 0% to 30% EtOAc/
heptanes} afforded the title compound (60 mg, 19%) as a yellow sohid. MS (EST): mass caled. for
Cor s FNSO, 357.1; mv/z found, 358 [MHH]T. TH NMR (300 Mz, DMSO-dy) 6 11.36 (s, 1H), 7.53
—7.42 (m, 3H), 7.41 — 7.30 (m, 3H), 7.11 {t, J= 8.8 Hz, 2H), 6.92(d, /= 8.5 Hz, 1H), 6.85 (s, 1H),
6.57 (d, /= 8.8 Hz, 1H), 6.47 (s, 1H), 3.90 (s, 3H).

Example 344 2-{4-FluorophenvD-1-indolin-3-vi-pvrrolo[2.3-blovridine,

NN
N7 N

HN
Step A rert-Butyl 5-(2-(4-Tluorophenyly-1H-pyrrolof 2. 3-blpyridin-1-vDindoline- 1 -carboxvlate.

To a solution of 2-bromo-3-{({4-fluorophenvyhethynylipyridine (Intermediate 42, 340 mg, 1.23
mmol) in anhydrous toluene (15 mL) was added Pdy(dba); (113 mg, 0.123 mmol), XPhos (117 mg,
0.246 mmol) and potassium rerf-butoxide (414 mg, 3 69 mmol) under N,. After 10 mun, rert-butyl
S-anunoindoline-1-carboxylate (Intermediate 12, 519 mg, 1.75 mmol} was added and the nuxture
was stirred at 20 °C for 16 muin. Then, the mixture was heated at 100 °C for 3hr. EtQAc and water
were added. The organic phase was separated and dried (MgSQy), filtered and concentrated.
Purification (FCC, 510,; 0:100 to 30:70, EtOAc/heptane) atforded the title compound (330 mg,
62%).

Step B 2-(4-Fluorophenyh-1-ndolin-S-vl-pyrrolo]2.3-blpvridine. To a flask charged with rest-

butyl 3-(2~(4-fluorophenyl}-1H-pyrrolo{2,3-blpyridin-1-yindoline-1-carboxylate (330 mg, 0.77
nunol) was added HCI {4 M solution in 1 4-dioxane, 2 ok, 8 mmol). The mixture was sitirred at 20
°C for 15 min. The reaction was concentrated i vacuo, azeotroping with toluene several times. The
residue was treated with an aqueous NaHCO; solution untid pH > 7, then extracted with DUM. The
organic phases were combined, dried (MgSQy), filtered and concentrated in vacuo. Purification
(FCC, 103y, (0% to 10% EtOAc/ heptanes) afforded the title compound (157 mg, 63%) as a white
solid. MS (ESI): mass caled. for CoHigFNs, 329.1; mvz found, 330 [M+H]" 'H NMR {300 MHz,
CDCL:) § 836 - 827 (m, 1H), 7.93(dd, J= 7.7, 1.3 Hz, 1H), 7.31 (dd, /= 8.7, 5.4 Hz, 2H), 7.10
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(dd,J = 7.8, 4.7 Hz, 1H), 7.05 (s, 11, 6.97 (t.J = 8.7 Hz, 2H), 6.87 (d, /= 8.1 Hz, 1H), 6.65 (5,
1H), 6.62 (d, /= 8.2 Hz, 1), 3.61 {t..J = 8.4 Hz, 2H), 3.05 (. J = 8.4 Hz, 2H).

Example 345 2-{4-Fluorophenv-1-(1H-indol-3-vlovrrolo[2.3-blpvridine.

NN

2

N N

I

HN
To a solution of 2-(4-flucrophenyi}-1-indolin-5-yl-pyrrolo] 2, 3-blpyridine (Example 344, 150 mg,
0.46 mmol} in toluene {10 mL) was added manganese dioxide {79 mg, 0.91 mmol}. The suspension
was stirred at 80 °C for 3 hr, then allowed to cool to 20 °C. The suspension was filiered through a
pad of Celite® 545 and concentrated i vacuo. Purification (FCC, 85105, 0 to 20% EtOAc in DCM),
afforded the title compound which was triturated with diisopropyl ether to give the title compound
57 mg, 36%) as a brown solid. MS (EST): mass caled. for C, HjyFNs, 327.1; nvz found, 328
IMAH]T H NMR (300 MHz, DMSO-d5) § 11.27 (s, 1H), 8.21 —8.13 (m, 1), 8.10 - 8.01 (m, 1H),
7.51 (s, 1H), 7.47 — 7.31 {m, 4H), 7.21 — 7.05 (m, 3H), 6.91 (dd, J=8.5, 1.6 Hz, 1H), 6.85 (s, 1H),
6.46 (s, 1H).

pm——

Example 346: 5-[3-Bromo-2-{4-fluorophenyDpvrrolol 2. 3-blpyridin-1-vilindolin-2-one,

Br
N
| L F
NZ N
HN

(0]
Sten A: 3.3~-Dibromo-5-(3-bromo-2-{4-fluorophenvD-1H-pvirolol 2. 3-blovnidm- 1 -vhindolin-2-one.

To a solution of 2-(4-fluorophenyl)-1-(1H-~indol-S-yDpyrrolo[2,3-blpyridine (Example 345, 157 mg,
0.480 mmol) in #~-BuOH (14 mL) was added pyridinium tribromide (512 mg, 1.44 mmol)
portionwise. The resulting solution was stirred at 20 °C for 2.5 hr. The reaction was concentrated in
vacuo and the residue difuted with EtOA¢ and washed with water. The aqueous phase was agan

extracted with EtOAc¢, and the combined organic phases were washed with brine, dried (Mg8Q0,),
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filtered, and concentrated in vacuo to give the title compound (278 mg, 100%), which was used in
the next step without further purification.

Sten B, 5-13-Bromo-2-{4-fluorophenylpyrrolol2.3-blpyridin-1-vllindolin-2-one. To a solution of

3,3-dibromo-5-(3-bromo-2~(4-fluoropheny!}- 1 H-pyrrolo{2,3-blpyridin-1-yhindolin-2-one (278 mg,
0.48 mmol) in glacial acetic acid {5 mL} under a nitrogen atmosphere was added zinc dust (314 mg,
4.8 mmol}. The resulting suspension was stirred at 20 °C for 30 min, then filtered through a pad of
Celite™ 545 and concentrated in vacuo. The residue was diluted with EtOAc and washed with sat.
aq NaHCO; The organic phase was separated, dried (MgSQO,), filtered, and concentrated in vacuo.
Purification (FCC, 510, 0 to 50% EtOAc/ heptanes) afforded the title compound (88 mg, 43%)).

MS (EST): mass caled. for Cy HjsBrFN:Q, 421.0; m/z found, 422 [MHH]™. "HNMR {300 MHz,
DMSO-ds) 6 10.49 (s, 1H), 8.35 —8.26 (m, 1H), 7.98 (dd, /= 7.9, 1.3 Hz, 1H), 7.45(dd, J=8.6, 5.6
Hz, 2H), 7.32(dd, /= 7.9, 4.7 Hz, 1H), 7.29 — 7.20 (m, 3H), 7.00 (d, J= 6.7 Hz, 1H), 6.77(d, J =
8.2 Hz, 1H), 3.49 (s, 2H).

Example 347 5-[2-{(4-Fluocrophenvhipvirolol 2. 3-blpvridin-1-vilindohin-2-one.

N
NN

HN 0

To a solution of 5-[3-bromo-2-(4-fluorophenyl}pyrrolo{2,3-blpyridin-1-yljindolin-2-one (Example
346, 81 mg, 0.19 mmol) in MeOH (5 mL}) and TEA (27 pL, 0.19 mmol} under nitrogen atmosphere
was added 10% Pd/C (10 mg). The flask was stirred under hydrogen atmosphere at 20 °C. After 16
hr, the reaction was purged with nitrogen gas. The suspension was filtered through a pad of Celite”™
545, and the resulting filirate was concentrated. The residue was treated with sat. ag. NaHCO; and
extracted with DCM. The organic phase was separated, dried (Mg8Qy)}, filtered, and concentrated
in vacuo. The residue was recrystallized m acetonitrile to give the title compound {26 mg, 39%) as
a brown solid. MS (ESI): mass calcd. for CoyHuFN:O, 343.1; m/z found, 344 [M+HT 'H NMR
(300 MHz, DMSO-ds) 5 10.51 (s, 1H), 8.25 - 8.16 (m, 1H), 8.05 (d,J="7.8 Hz, 1H), 7.38 (dd, /=
8.6, 5.6 Hz, 2H), 7.29— 7.12 (m, 4H), 6.98 (d,J = 8.2 Hz, 1H), 6.88 — 6,79 (m, ZH), 3.53 (s, 2H).
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Example 348: 6-Fluoro-2-(4-fluorophenyi)-1-(1H-indol-S-vhpvrrolof2.3-blpyridine.

B

F7 N7 N

I

HN

Step A: N-(6-Fluoro-3-{{4-flucrophenyDethynyDovridin-2-vl-1H-indol-3-amine.  To a solution of

2-bromo-o-fluore-3-({4-tlucrophenyethyvay hpyridine (Intermediate 45, 484 mg, 1.23 mmol) in
anhydrous toluene {51 mL} was added Pdy{dba); (2.80 g, 476 mmol), XPhos (454 mg, 0.952
mmol} and Cs,C035 (4.65 g, 14.3 mmol) under nitrogen gas. After 10 mun, sfers-butyl S-amino-1H-
indole-1-carboxyiate (Intermediate 11, 1.11 g, 4.76 mmol} was added and the mixture was stirred at
20 °C for 10 mun. Then, the mixture was heated at 100 °C for 3hr. Upon completion, the reaction
mixture was cooled to room temperature and EtOAc and water were added. The organic phase was
separated, dried (MgSQy), filtered, and concentrated, Purtfication (FCC, S10»; 0:100 to 10:90
EtOAc/heptane) afforded the title compound (1.60 g, 75%).

Sten B: 6-Fluoro-2-(4-fluorophenvll-1-(1H-indol-53-vDpyrrolol 2.3-blovyridine.  To a sealed tube

containing a suspension of N-{6-fluoro-3-({4-fluorophenyliethynylpyridin-2-y1)-1 H-indol-5-amine
(1.60 g, 3.59 mmol} i ashydrous THF (29 mL} was added TBAF (1 M in THF, 7.2 mL, 7.2 mmol).
The tube was flushed briefly with nitrogen gas and sealed under nitrogen atmosphere. The tube was
stirred at 110 °C for 90 mun. The reaction solution was partitioned between EtOAc and sat. aq.
NaHCOs. The organic phase was dried (MgS0y), filiered, and concentrated in vacuo. Purification
(FCC, 810, 0% to 20% EtOAc/ heptanes) afforded the title compound (344 mg, 28%). MS (ESI):
mass caled. for CoHpsFaNs, 345.1: mviz found, 346 [MHH]. 'H NMR (300 MHz, DMSO-ds) §
11.31 (s, 1H), 8.22 (t, J= 8.2 Hz, 1H), 7.51 (d,J= 1.3 Hz, 1H), 7.47 - 7.39 (m, 2H), 7.34(dd, /=
8.7,5.6 Hz, 2H), 7.11 (t, /= 8.9 Hz, 2H), 6.97 — 6.86 (m, 3H), 6.47 (d, J=2.5 Hz, 1H).
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Example 349 5-[3-Bromo-6-flucre-2-(4-flucrophenvhpvirolof2.3-blpyridin-1-vilindolin-2-one.

Br
X
D F
F” >N N
HN

0

Step A: 3.3-Dibromo-3-(3-bromo-6-fluoro-2-(4-fluorophenyv -1 H-pyrrolol2.3-blpyridin-1-

yviindohin-Z-one. To a solution of 6-fluoro-2-(4-flucrophenyl}-1-(1H-indol-3-yhpyrrolof2, 3-

blpyridine (Example 348, 100 mg, 0.290 mmol) in fert-butanol (2.8 mL) was added pyridinium
tribromide (309 mg, 0.869 mmol) portionwise. The resulting solution was stirred at 20 °C for 15 hr.
The reaction was concentrated 7 vacuo and the residue diluted with EtOAc and washed with water.
The aqueous phase was again extracted with EtOAc, and the combined organic phases were washed
with brine, dried (MgS8Qy), filtered, and concentrated in vacuo to give the title compound (173 mg,
100%), which was used in the next step without further purification.

Sten B 5-(3-Bromo-6-Tluore-2-{4-fluoropheny -1 H-oyvrrolol 2 3-blovrnidin-1 -vDindohin-2-one. To

a solution of 3,3-dibromo-5-(3-bromo-6-fluoro-2-(4-fluorophenyl)- 1 H-pyrrolof 2,3-blpyridin-1-
vhindolin-2-one (173 mg, 0.48 mmol) in glacial acetic acid (3 mL) under a mitrogen atmosphere
was added zinc dust (190 mg, 2.90 mmol). The resulting suspension was stirred at 20 °C for 60
min, then filtered through a pad of Celite” 545 and concentrated i vacuo. The residue was difuted
with EtOAc and washed with sat. ag. NaHCOs:. The organic phase was separated, dried (Mg8Q0y),
filtered, and concentrated in vacuo. Purnification (FCC, Si(, 0 to 50% EtOA¢/ heptanes) afforded
the title compound (53 mg, 42%;} as a white solid. MS (ESI); mass caled. for O HpBrFaN;G,
439.0; m/z found, 440.0 [M+H]". 'HNMR (300 MHz, DMSO-d;) 6 1052 (5, TH), 816 (1, /=80
Hz, 1H), 7.50 — 7.36 (m, 2H), 7.31 ~ 7.17 {m, 3H), 7.08 (d, /= 8.4 Hz, 1H), 7.04 (d, /= 8.4 Fiz,
1H), 6.79 (d, J = 8.2 Hz, 1H), 3.49 (s, 2H).
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Example 350 5-[6-Fluoro-2-{4-fluorophenylipvrrolo{2,.3-blpviidin-1-yllindolin-2-one.

AN
B F
7

F”>N" "N

HN o

The title compound was prepared in a manner analogous to Example 347, using 5-(3-bromo-6-
fluoro-2-(4-fluorophenyl)- 1 H-pyrrolof 2, 3-blpyridin- 1 -y jindolin-2-one (Example 349). MS (ESI):
mass caled. for CuHsFaN:0, 361.1; m/z found, 362 [MHHT. 'H NMR (300 MHz, DMSO-ds) 8
1054 (5, 1H), 822 (1, /=82 Hz 1H), 735(dd, /=86,56Hz, 2H), 725 - 711 (m, 3H), 7.01 (d, J
=82 Hz 1H), 694(d, /=83 Hz, 1H), 689 (s, 1H), 6.85(d, /=82Hz 1H), 353 (s, 2H).

Example 351 1-(1H-Indol-5-v1}-2-methyl-6-(tnfluoromethy Dpvrrolol 2.3-blpvridine.

| Me
bz

F,¢~ N~ "N

|

HN
Sten A (-0 H-dndol-5-vD-6-(rifluoromethvi-1H-pvrrolof 2. 3-bloyvridin-2 viimethanol. The title

compound was prepared in a manner analogous to Exaraple 337, Steps A-B, starting with 2-chloro-
3-(3~((tetrahydro-2H-pyran-2-yloxy)prop- L-yn- 1 -yl)-o-(triflucromethyhpyridine (Intermediate 23)
and rert-butyl 3-arono-1H-ndole-1-carboxylate (Intermediate 11). MS (ESE): mass caled. for
CHLFING0 3311 m/z found 331.9 IM+H]™. TH NMR (300 MHz, DMSO-de) § 11.39 (s, 1H),
824 (d,/=80Hz 1H}, 7.64 - 745 (m, 4H), 710 {dd, /= 8.5, 1. 8 Hz, 1H}, 6.75 (s, 1H}, 6.53 (s,
1H), 536 (1, /=55Hz 1H), 450 (d, /=54 Hz 2H).

Step B 1-(1H-Indol-5-v1}-Z-methyl-6-(tnfluoromethvlipvrrolo]2.3-bipyridine. The title compound

was prepared 1 a manner analogous to Example 331, Steps A-B. MS (EST): mass caled. for
CiHpFaNs, 3151 m/z found, 3161 [E\/E-FHF( 'H NMR (300 MHz, DMSO-ds) 6 11.40 (5, TH), 8.15
(d, J = 8.0 Hz, 1H), 7.60 - 7.47 (m, 4H), 7.06 (dd,.J= 8.5, 1.8 Hz, 1H), 6.60 (s, 1H), 6.54 (s, 1H),
2.30 s, 3H).
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Example 352: 5-[2-Methvi-6-(trifluoromethylipvrrolo]2,3-blpyridin-1-viindolin-2-one.

N

FsC7 N

HN 0

Step A: 3.3-Dibromo-5-(3-bromo-2-methvi-6-{tnfluoromethy-1 H-ovirolo[2.3-blovndin-1-

vhindolin-2-one. _ To a solution of 1-(1H-indol-5-y}-Z-methyl-6-(triflucromethyhpyrrolo]2,3-

blpyridine (Example 351, 120 mg, 0.320 mmol) 1n #-butanol {10 mL) was added pyridinium
tribronude (341 mg, 0.959 mmol) portionwise. The resulting solution was stirred at 20 °C for 2.5
hr. The reaction was concentrated iz vacuo and the residue diluted with EtOAc and washed with
water. The agqueous phase was again extracted with EtOAc, and the combined organic phases were
washed with brine, dried (Mg8Q0y), filtered, and concentrated i vacio to give the title compound
{182 mg, 100%;), which was used mn the next step without further purification.

Sten B: 5-(3-Bromo-2-methvl-6-{trifluoromethy -1 H-pvrrolol 2 3-blovridin-1-vDindolin-2-one,

To a solation of 3,3-dibromo-3-(3-bromo-2-methyl-6-{trifluoromethyl -1 H-pyrrolof2,3-blpynidin-1-
yhindolin-2-one (181 mg, 0.319 mmol} in glacial acetic acid (3.3 mL) under a nitrogen atmosphere
was added zinc dust (208 mg, 3.19 mmol}. The resulting suspension was stirred at 20 °C for 30
min, then filtered through a pad of Celite” 545 and concentrated in vacuo. The residue was dituted
with EtOAc and washed with sat. aq. NaHCO:. The organic phase was separated, dried (MgSQ4),
filtered, and concentrated in vacuo. Punfication (FCC, 8510, 0 to 40% EtOA¢/ heptanes} afforded
the title compound (27 mg, 21%) as a white solid.

Step € 5-[2-Methvl-6-(trifluoromethyDpyrrolof 2 3-blpyridin-1-vilindolin-2-one. To a round

bottom flask containing a solution of 5-(3-bromo-2-methyl-6-(triflucromethyl}-1 H-pyrrolof 2,3~
blpvridin-1-viindolin-2-one (27 mg, 0.066 mmol} in methanol (1.7 mL} and TEA (9.2 pL, 0.066
mmol) under nitrogen atmosphere was added 10% Pd/C (3.5 mg). The tlask was stirred under
hydrogen atmosphere at 20 °C. After 16 hr, the reaction was purged with nitrogen gas. The
suspension was filtered through a pad of Celite™ 545, and the resulting filtrate was concentrated.
The residue was treated with sat. aq. NaHCO; and extracted with DCM. The organic phase was
separated, dried (MgSQy), filtered, and concentrated in vacuo. Purtfication (FCC, 510, 0to 70%

EtOAc/ heptanes} afforded the title compound (11.5 mg, 52%). MS (ESI): mass caled. for
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C1-HpF3N2O, 331.1; m/z found, 332.1 [M+H]". "H NMR (300 MHz, DMSO-ds) § 10.61 (s, 1H),
815 (d,J = 8.1 Hz, 1H), 7.55(d,J = 8.0 Hz, 1H), 7.28 (s, 1H), 7.23 (d, /= 9.8 Hz, 1H), 6.99(d, J =
8.2 Hz, 1H), 6.59 (s, 1H), 3.59 (s, 2H), 2.31 (s, 3H).

Example 353 7-Methvl-5-{2-methvl-1H-pvrrolof2.3-blovridin-1-vDindolin-2-one.

N

N

Me HIN

6]
The title compound was prepared in a manner analogous to Example 331, beginning with 3-(2-
(hydroxymethyl)-1H-pyrrolof2,3-blpyridin-1-y1)-7-methylindolin-2-one (Intermediate 63). MS
(EST): mass caled. for C7HsN;O, 277.1; m/z found, 278.1 [M+H]™. "H NMR (400 MHz, CD:0D)
8801 {dd, /=49 1.5Hz 1H}, 791(dd, /=78, 1. 5Hz, TH), 7.12-7.07 {m, 2H}, 7.04 (4, /= 1.8
Hz, 1H), 6.39¢d, /= 1.1 Hz, 1H}, 3.63 (s, 1H}, 2.34 (s, 3H}, 2.29 (s, 3H).

Example 354; 5-(2-Methvl-6-(trifluoromethy - 1 H-pvrrolol 2 3-blpvndin-1-vD-1H-indazole,

N

F,C7 N

/
HN-N

The title compound was prepared in a manner analogous to Example 331, usimng (1-(1H-mdazol-5-
yh-6-{triffuoromethyl}- 1H-pyrrolof2,3-blpyridin-2-ymethano! (Exarple 330). 'H NMR (300
MHz, DMSO-ds) 5 13.36 (s, 1H), 8.19 (s, 1H), 8.18 (4, J= 9.2 Hz, 1H), 7.88 (d, /= 1.0 Hz, 11,
7.73(d,J = 8.7 Hz, 1H), 7.56 (d, J = 8.1 Hz, 1H), 7.36 (dd, J= 8.7, 1.5 Hz, 1H), 6.63 (s, 1H), 2.33
(s, 3H).
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Example 355 6-(2-Methvi-6-(trifluoromethyl}-1H-pyrrolo{2.3-blpvridin-1-vi}benzo{djthuazol-

2{3H}-one.

Z=N

FsC7 N

S

-

O
The title compound was prepared in a manner analogous to Example 331, using 6-(2-
(hydroxymethyl)-6-(trifluoromethyl}-1 H-pyrrolo[2,3-blpyridin-1-vl)benzo[djthiazol-2(3H)-one
(Example 337, product from Step B). "H NMR (300 MHz, DMSO-dq) 6 12.16 (s, I1H), 817(d,J=
80Hz 1H), 776(d,J=15Hz IH), 757(d,/J=81Hz 1H), 738 =727 (i, 2H), 6.62 (s, 1H),
2.33 (s, 3H).

Example 356: 1-(7-Chloro-1H-indazol-5-vi-2-1sopropvi-ovrrolol 2.3-blovridine,

Me

B
N° N Me
Cl [
HN-N

The title compound was prepared in a manner analogous to Example 332 In Step A, using 2-
chloro-3-(3-methylbut-1-yn- I-yDpyridine (Intermediate 35) and 7-chloro-1H-indazol-3-amine. MS
(EST): mass caled. for C7HsCING, 310.1; mv/z found, 3111 [MHHT . 1TH NMR (500 MHz, CD;0D)
8825(s, 1H), 803 {(dd, /=48 1.5Hz 1H}, 798 (dd, /=78, 1.5He, 1H), 781 {d,/= 1.6 He,
1H)}, 743 (d,J= 1.6 Hz, 1H}, 7.13 (dd, /=78, 48 Hz, 1H), 6.49{(d, /=08 Hz, 1H), 3.06-2.96
(hept, /= 6.9 Hz, 1H}, 1.24(d, /= 6.8 Hz, 6H)}.

Example 357 7-Chloro-5-{2-130propvipvrrelol 2.3 -blpyridin-1-vDimdohin-2-one,

Me
B
NN Me
C
HN"X,
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The title compound was prepared in a manner analogous to Example 332, In Step A using 2-chloro-
3-(3-methy ibut-1-yn-1-vlpyridine (Intermediate 35) and S-aming-7-chioroindolin-2-one
(Intermediate 18). MS (ESI): mass caled. for CigHsCINSO, 325.1; mv/z found, 326.1 [M+H]™ 'y
NMR (500 MHz, CD:0OD) 6 8.04(dd, /=48, 1. 5Hz, 1H), 793 (dd, /=78, 1.5Hz 1H), 727(d,.J
=18 Hz 1H), 720(d,/=1.7Hz 1H), 7.09{(dd, /=78, 4 8 Hz, 1H)}, 6.44 (5, 1H), 3.70 (s, ZH)},
3.04 —2.94 (hept, J=067Hz, 1H), 1.23(d, /=08 Hz, 6H).

(Vg

Example 358 5-(Z-Isopropvlpvirolol2.3-blovridin-1-v1}-7-methyl-indolin-2-one.

Me
B
NN Me
Me

HN"X

16 The title compound was prepared in a manner analogous to Example 332, Tn Step A, using 2-
chioro-3-(3-methylbut-1-yn-1-yhpyridine (Intermediate 35) and S-amino-7-methylindolin-2-one
{Intermediate 10). MS (EST): mass caled. for CieHsN5O, 305.2; nv/z found, 306.1 IM+HT 'H
NMR {400 MHz, CD,0D) 6801 (dd, /=49, 1. SHz, 1H), 793 {(dd, /=78, 1.5Hz, 1H), 7.09 -
7.06 (m, 2H), 7.04 (s, 1H), 6.41 {s, 1H), 3.62 (s, 2H), 3.06 — 2.93 (hept, J= 6.8 Hz, 1H), 2.33 (s,

15 3H}, 1.22(d, /=638 Hz 6H).

Example 359: 5-(2-Cyclopropvipyirolo[2.3-bloyridin-1-vD-7-methvl-immdolin-2-one.

B
N7 N
Me HN

O
The title compound was prepared in a manner analogous to Example 332 In Step A, using 2-

20 chloro-3-(cyclopropylethynylypyridine (Intermediate 36) and 5-amino-7-methylindolin-2-one
{Intermediate 10). MS (ESI): mass caled. for CjoH N3O, 303.1; m/z found, 304.2 [M+H]™. B!
NMR (500 MHz, CD:0D) § 8.03 — 7.99(dd, J=4.9, 1.6 Hz, 1H), 7.91 - 7.85(dd, J="7.8, 1.5 Hz,
1H), 7.15(s, 1H), 7.11 (d, /= 2.0 Hz, 1), 7.09—7.04(dd, J= 7.8, 4.8 Hz, 1H), 6.18 (d, J= 0.0 Hz,
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1H), 3.62 (d, J = 1.0 Hz, 2H), 2.33 (s, 3H), 1.76 — 1.68 (m, 1H), 0.93 — 0.87 (ddd, /= 8.3, 6.5, 4.1
Hz, 2H), 0.82 — .76 {m, ZH).

Example 360: 5-(Z-Isopropvl-6-methvl-pvirolo]2.3-blovridin-1-v1}-7-methyvl-indolin-2-one.

Me
B

Me N/ N Me

Me
HN o

The title compound was prepared in a manner analogous to Example 332, In Step A, using 2-
bromo-6-methyl-3-(3-methylbut-1-yn-1-yDpyridine (Intermediate 28) and S-amino-7-
methyhndolin-2-one (Intermediate 10). MS (ESI): mass caled. for CooHuiN5O, 319.2; mvz found,
320.3 [MHHT™ 'H NMR (400 MHz, CD:OD) 8 7.78 (d, J="7.9 Hz, 1H), 7.05 (s, 1H), 7.01 (s, 1H),
6.94(d, /=79 Hz 1H), 6.33 (s, 1H), 362 (s, 2H), 2.99 - 2 8S (hept, J= 6.8 Hz, 1H}, 2.46 (s, 3H},
233 (s, 3H), 1.19(d, /=068 Hz, 6H).

xamuple 361 7-Fluore-5-{2-isopropvinvirolol 2 3-blovridin-1~-vhindohn-2-one.

Me
B

N° N Me

F
HN 0

The title compound was prepared in a manner analogous to Example 332, In Step A, using S-amuno-
7-tluoroindolin-2-one (Intermediate 17) and 2-chloro-3-(3-methyibut-1-yo-1-ylipyridine
{Intermediate 35). MS (EST): mass caled. for CrgH6FNGO, 309.1; m/z found, 310.2 [M+H]™ ¥
NMR (376 Mz, CD:0D) § -134.17 (d, /= 10.6 Hz). 'H NMR (400 MHz, CD;0D) 6 8.04 (dd, J =
48 1.6 Hz, 1H), 7.94 (dd, /= 7.8, 1.6 Hz, 1H), 7.14(d, J = 1.9 Hz, 1H), 7.12 ~ 7.06 (m, 2H), 6.45

(d,J= 0.8 Hz, 1H), 3.10-2.95 (m, 1H), 1.24 (d, J = 6.8 Hz, 6H).

F
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Example 362; 7-Fluoro-3-(2-1sopropvl-6-methvi-pyrrolol 2.3-blpvridin-1-vDindolin-2-one.

Me~ "N~ N Me

RS \ Me

HN 0

The title compound was prepared in a manner analogous to Example 332 In Step A, using S-amino-
7-fluoroindolin-2-one (Intermediate 17) and 2-bromo-6-methyi-3-(3-methylbut-1-yn-1-yhipyridine
{Intermediate 28). MS (ESI): mass caled. for CjoHisFNSO, 323.1; nvz found, 324.1 {M+H}+. Yg
NMR (376 MHz, CD:0D) 6 -13438(d, /=107 Hz). 'H NMR {400 MHz, CD,ODY S 780 (d, J=
7.9Hz, 1H), 7.16 — 7.06 (m, ZH), 6.97 (d, J= 7.9 Hz, 1H), 6.36 (5, 1H), 3.03 — 2.90 (hept, /= 6.9
Hz, 1H), 2.47 (s, 3H), 1.22 (d, J = 6.8 Hz, 6H).

Example 363 7-Fluore-3-{2-methvipvrrolol2.3-blovridin- 1 -viindolin-2-one,

N

N

P HN

O
The title compound was prepared in a manner analogous to Example 332. In Step A, using 5-amino-
7-fluoroindolin-2-one (Intermediate 17) and 2-chlore-3-(prop-1-yn-1-yDpyridine (Intermediate 27} .
MS (ESI): mass caled. for CiHpFN-O, 281.1; nv/z found, 282.0 [M+HT". 'H NMR (300 MHz,
CDCL8821¢dd, /=39, 06Hz 1H), 784 (dd, /=77, 13 Hz, 1H), 712~ 7.02 {m, 3H), 635 (d,
J=0.7Hz, 1H), 3.66 (s, ZH), 2.33 (s, 3H).
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Example 364 7-Fluoro-5-[2-methvi-6-(trifluoromethybpvirolof2.3-blpyridin-1-vilindolin-2-

aone.

F
HN 0

The title compound was prepared in a manner analogous to Example 332, In Step A, using 2-

5 chioro-3-(prop-1-yn-1-yh)-6-(trifluoromethylpyridine (Intermediate 26} and S-amino-7-
fluoroindolin-2-one (Intermediate 17). MS (ESI): mass caled. for C7H L FiN3O, 349.1; m/z found,
350.0 [M+HT 'H NMR (300 MHz, CDCl) 6 7.66 (d,J=7.8 Hz, 1H), 7.64 {br s, 1H), 7.59 (br s,
1H), 7.34 (s, 1H), 7.33 (5, 1H), 7.05(d, /=77 Hz, 1H), 3.59 (s, 2H), 2.21 (5, 3H).

10 Example 365; {RSY-7-Fluoro-5-12-tetrahvdrofuran-3-v1-6-(irifluoromethvDpvrrolol2.3-

blpvridin-1-vlilindohn-2-one,

X
| N—<ks §
=

Fs¢7 N7 N

FHN

@)
The title compound was prepared in a manner analogous to Example 334, In Step A, using 2-
chioro-3-{(tetrahydrofuran-3-ylethynyl}-6-(trifluoromethy Dpyridine (Intermediate 30) and 5-

15 amino-7-tfluorcindolin-2-one (Intermediate 17). MS (ESI): mass caled. for Ty sFaN2O,, 405.1;
m/z found, 406.0 [M+H]". "F NMR (376 MHz, CDCl) § -65.69 (s), -131.48 (d, /= 10.0 Hz). 'H
NMR (400 MHz, CDCL) § 8.17 (s, 1H), 7.99 (dd, J=8.1, 0.7 Hz, 1H), 7.49 (d, /= 8.0 Hz, 1H),
711 =702 (m, 2H), 6.53(d, /=08 Hz 1H),407 -39 (d, /=83, 53 Hz, 1H), 400 -3.92 (dd,
J=84 73Hz 1H),392-383(dt,/=86,73Hz 1H),3.83-3.74 (dd, /=84, 6.8 Hz, 1H), 3.65

20 —3.64(m, 1H), 3.52-338(dt, /=149, 77Hz 1H}, 233 -219(m, 1H),214-202{(dg, /=124,
7.5 Hz, 1H),
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Example 366. 7-Fluoro-5-2-{methoxvmethvi}-6-(triftucromethvipvrrole{2 3-blpyridin-1-

vilindolin-Z-one.
S \ OMe

L

FsC” "N” N

F
HN 0

The title compound was prepared in a manner analogous to Example 334, in Step A, using S-amino-
7-tfluoroindolin-2-one (Intermediate 17) and 2-chloro-3-(3-methoxyprop-1-yn-1-y1}-6-
(trittuoromethyipyridine (Intermediate 31} MS (ESI): mass caled. for CigH13FaN3O,, 3791 mvz
found, 380.1 [M+H]™. “F NMR (376 MHz, CDy0D) § -67.43 (s), -134.62 (d, /=107 Hz). 'H
NMR (400 MHz, CI:0D) 6 8.18(dd, /=80, 08 Hz, 1H), 754(d, /=82 Hz 1H), 727 - 7.18 (m,
7H), 6.80 (s, 1H), 4.51 (s, 2H), 3.67 (br. s, 1H), 3.31 (s, 3H).

Ixamuple 367, 5-I2-1sopropvi-G-{trifluoromethvDpvrrolol 2.3-bloyridin- 1 -vi-7-methvi-indolin-2-

Me" HN

The title compound was prepared in a manner analogous to Example 334, In Step A, using 2-
chloro-3-(3-methyibut-1-yn- -y }-o-(triflucromethypynidine (Intermediate 32) and 5-amino-7-
methylindolin-2-one (Intermediate 103, M5 (ESI): mass caled. for CaoHigFiN3G, 373.1; mv/z found,
3743 [M+HT. PF NMR (376 MHz, DMSO-d) 6 -63.84 (s). 'H NMR {400 MHz, DMSO-dg)} §
10.67 (s, 1H), 821 -8.12(d, /=81 Hz, 1H), 7.59- 751 (d, /= 8.1 Hz, 1H), 710 (5, 1H), 7.07 (s,

1H), 6.60 (s, 1H), 3.60 (s, 2H), 2.96 - 2.87 {m, 1H), 2.27 (s, 3H), 1.22 - 1.15(d, J= 6.8 Hz, 6H).
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Example 368 (RS)-5-[2-(1-Methoxvethyiipyrrolof2.3-blpyridin-1-yii-7-methyl-mdolin-2-one.

A OMe
_ N RS
N N Me

Me
HN 0

The title compound was prepared in a manner analogous to Example 334 In Step A, using 2-
chioro-3-(3-methoxybut-1-yn-1-vl}pyridine (Intermediate 37) and S-amino-7-methylindolin-2-one
{Intermediate 10). MS (ESI): mass caled. for CioHsN;Oy, 321.1; m/z found, 3222 [M+H] 'y
NMR (500 MHz, CD:0D) § 8.12 - 8.07 (dd, J=4.8, 1.6 Hz, 1H), 8.05 - 8.01 (dd, /="7.8, 1.5 Hz,
1H), 7.16 — 7.09 (dd, J= 7.8, 48 Hz, 1H), 7.10 (5, 1H), 7.07 (5, 1H), 6.64 (d, /= 0.7 Hz, 1H), 4.48 —
4.40 (qd, J= 6.5, 0.7 Hz, 1H), 3.63 (s, 28, 3.18 (s, 3H), 2.34 (s, 3H), 147 (d, /= 6.5 Hz, 3H).

Example 369: 7-Fluore-3-[2-1sopropyi-o-{triflucromethvDovrrolol 2. 3-blpvndin-1 -vilindolin-2-

FHN

The title compound was prepared in a manner analogous to Example 334, In Step A, using 2-
chloro-3-(3-methylbut-1-yn-1-y1}-6-(trifluoromethy Dpyndime (Intermediate 32) and 5-ammno-7-
fluoromdolin-2-one (Intermediate 17) . MS (ESI): mass caled. for CioHisFaN20, 377.1; w/z found,
378.1 [MHH] YF NMR (376 MHz, CD;0OD) 8 -67.17(s), -134.25 (d,.J = 10.6 Hz). "H NMR (400
MHz, CD:OD) §8.10 - 8.00 (d, J= 8.1 Hz, 1H), 7.52- 7.44(d, =81 Hz, 1H), 7.21 - 711 (d, J =
8.3 Hz, 1H), 7.14 (s, 1H), 6.59 - 6.50 (d, /= 0.7 Hz, 1H}, 3.70 (s, 2H), 3.13 - 2.99 (hept. J = 6.8 Hz,
1H), 1.31 - 1.22 (d, 6H).
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Example 370. 2-lsopropyl-1-{7-methvi-1H-indazol-S-vH-6-(triflucromethypvrrolof2,3-

blpynidine,

Me
RS
“~N Me

FsC7 N

l
Me"  pn-N

The title compound was prepared in a manner analogous to Example 334. In Step A, using 2-
chioro-3-(3-methylbut-1-yn-1-vi)-6-(triflucromethyiipyridine (Intermediate 32) and 7-methyl-1H-
indazol-3-amine. MS (ESI): mass calcd. for CioH7FsNy, 358.1; m/z found, 359.3 [M+HT™. UF
NMR (376 MHz, CD:0D)  -67.11 (5). "H NMR (400 MHz, CD;0D) § 8.16 (s, 1H), 8.11 -8.02 (d,
J=82Hz 1H), 7.65(s, 1H), 750743 (d, /=8.0Hz, 1H), 713 (s, 1H}), 6.56 (s, 1H}, 3.13 - 296
{(hept, /=64 Hz, 1H), 2.65(s,3H), 1.27-1.19(d, /=68 Hz, 6H).

Example 371 2-(3-Fluoropropv-1-{7-methvi-1H-indazol-5-v11-6-(trifluoromethvDpyrrolo[ 2.3-

blpvridine.
F

o0

~
Fs,c~ "N~ N

|
Me' \-N

The title compound was prepared in a manner analogous to Example 334, In Step A, using 2-
chioro-3-(5-fluoropent-1-yn-1-vi}-0-(trifluoromethyllpyridine (Intermediate 24) and 7-methyl-1H-
indazol-5-amine. MS (ESI): mass caled. for CroH 16FiNy, 376.1; mvz found, 377.1 [M+H]™. 'H
NMR (400 MHz, Acetonitrile-d3) 8 8.14 —8.07 (m, ZH}, 7.63 (dd, /=19, 09 Hz 1H), 7.52(d, /=
81Hz 1H), 713 (dg, /=19,09Hz, 1H),6.59(t, J=10Hz 1H),440(d, /=471, 5.9 Hz, 2H),
2.81-272(m, 2H), 2.62 (s, 3H), 2.06 — 1.88 {m, 2H)}.
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Example 372; 1-(7-Chloro-1H-indazol-5-v1}-2-(3-flucropropyl}-6-(trifluoromethyv pyrrolo]2.3-

blpynidine,
F

L0
Z>N

FsC7 N

|
Cl" HNn-N
The title compound was prepared in a manner analogous to Example 334, In Step A, using 2-

chioro-3-(5-fluoropent-1-yn-1-vi}-6-(triflucromethy Dpyridine (Intermediate 24) and 7-chloro-1H-

5
indazol-5-amine. MS (FSI): mass caled. for CigHCHN,, 396.1; nv/z found, 397.1 [M+H]" 'H
NMR (400 MHz, Acetonitrile-d3) 6§ 8.02 (d, /=33 Hz, 1H), 792 (dd, J=8.0, 1. 0 Hz, 1H), 7.61 (d,
J=1.6Hz 1H), 737724 (m, 2H), 6.41 {m, 1H}, 4.21 (td, /=471, 6.5 Hz, 2H}, 2.61-2.57 (m,
2H), 1.87 - 1.69 (m, ZH).
10

Example 373 2-Methvl-1-{7-methvi-1H-indazol-5-v[}-6-(trifluoromethylipyrrolo[2.3-

blpvndine.

Z~N

F,C” N

|
Me  Hn-N

The title compound was prepared in a manner analogous to Example 334, In Step A, using 2-

15 chioro-3-{prop-1-yn-1-yvi}-o-(triflucromethylipyridine (Intermediate 26} and 7-methyl-1H-indazol-
S-amine. MS (ESI): mass calcd. for C7H3FaNy, 330.1; m/z found, 331.0 E:M-i--}-if. 'H NMR (300
MHz, CDCl} 6 11.34 (s, 1H}, 8.02(d, /= 8.0 Hz, 1H}, 789 (s, 1H), 7.54 (d, /=80 Hz, 1H), 741
(s, 1H), 6.89 (s, 1H), 6.45 (s, 1H), 2.42 (5, 3H), 2.26 (s, 3H).
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Example 374; 1-(7-Chloro-1H-indazol-5-y13-2-methyl-6-(trifluoromethypyrrolof2.3-

blpynidine,

N

F:C~ N

l
Cl Hn-N

The title compound was prepared in a manner analogous to Example 334. In Step A, using 2-

5 chioro-3-{prop-1-yn-1-yl}-o-(triflucromethylipyridine (Intermediate 26} and 7-chloro-1H-1indazol-5-
amine. MS (ESI): mass caled. for CHioCIFaNy, 350.1; m/z found, 351 [M+H]" 'H NMR (300
MHz, CDCIL) 6 11.04 (s, 1H}, 8.08 (s, 1H}, 7.99(d, /=80 Hz, 1H), 761 (d, J=1.5Hz 1H), 752
(d, /=81Hz 1H), 731 (d, /=15 Hz, 1H), 647 (d, /=07 Hz, 1H}, 2.32 (s, 3H).

10
Example 375 2-Methvl-1-(7-methyvl-1H-indazol-3-vovrrolol2.3-blpvridine.

“~N

N

]
ME  HN-N

The title compound was prepared in a manner analogous to Example 334 In Step A, 2-Chloro-3-
{prop-1-yn-1-yhpyridine {Intermediate 27) and 7-methyl-1H-indazol-5-amine. MS (ESI): mass
caled. for CieHuNg, 262.1; m/z found, 263.0 [M+H]". 'H NMR (300 MHz, CDCL) § 8.32 ~8.27
{m, 1H}, 795 (s, 1H}, 791 (dd, /=77, 1.0Hz 1H), 746 (s, 1H), 711 (dd, /=77, 4 8 Hz, 1H)},
6.96 (s, 1H}, 6.37 (s, 1H}, 2.41 (s, 3H), 2.28 (s, 3H).

[
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Example 376; 5-[2-Isopropvl-6-{irfluoromethvDovrrolol 2. 3-blpyridin-1 -vil-1H-pyrazolof3.4-
blpynidine,

I
Me

F,c” N7 N
7\

N= |
HN-N

The title compound was prepared in a manner analogous to Example 335, In Step A, using 2-
chloro-3-(3-methyibut-1-yn-1-yl}-o-(trifluoromethyljpyridine (Intermediate 32} and 1-{{2-
(trimethvisily Dethoxy)methyl)-1H-pyrazolo{3,4-blpyridin-S-amine (Intermediate 203, MS (ESI):
mass caled. for C7HF3Ns, 345.1; m/z found, 346.0 [M+H]™. "H NMR (300 MHz, DMSO-ds) §
14.03 (s, 1H}, 8.60(d, /=21 Hz 1H), 848 (d, /=17 Hz 1H), 829 (s, 1H), 823 (d, /=81 Hz,
1H), 7.61 (d, /=81 Hz, 1H), 6.70 (s, 1H), 3.03 - 2.88 {m, 1H), 1.19(d, /=68 Hz, 6H).

Example 377: 1-{7-Methvl-1H-indazol-5-v}-O-{friflucromethvDpvrrolol 2.3-blpyridine.

N

I
HN—N

Phosphorus oxychloride {103 uL, 1.10 mmol) was added drop wise to DMF (2 mL) at 0 °C and
stirred for 10 minutes. 7-Methyl-5-{0-(trifluoromethyl}-1 H-pyrrolo{2,3-blpyridin-1-y1}-2-((2-
(trimethylsily Dethoxy ymethyl)-2H-indazole (Intermediate 64, product from Step A, 350 mg, 0.784
mmol) in DMF (1 mL) was added slowly to the resulting solution. The mixture was stirred at
ambient temperature for 1 hr, then at 50 °C for 15 min, then allowed to stand at 0 °C overnight. The
mixture was then stirred again at 50 °C for 1 hr. The reaction mixture was added to water; the
resulting nuxture was treated with a saturated solution of NaHCO: (2 mL) until pH =9, The
biphasic mixture was then extracted with FtOAc (S mL x 3), and the combined organic layers were
dried {(Na;504) and concentrated in vacuo. Purification (FCC, S10,, EtOAcDCM, 0:100 to 25:75)
atforded the title compound (85 mg, 39%). MS (ESI): mass caled. for CiH FalNg, 316.1; m/z
found, 317.1 [M+H]". TH NMR (400 MHz, CDCL) 8 10.38 (s, 1H), 8.16-8.08 (m, 2H), 7.83 (dd.J =
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1.8, 0.8 Hz, 1H), 7.67(d, /= 3.6 Hz, 1H), 7.55 (d, J = 8.1 Hz, 1H), 7.50 (dd, J = 1.9, 1.0 Hz, 1H),
6.72(d, J=3.6 Hz, 1H), 2.61 {t,.J= 0.8 Hz, 3H).

Example 378: 7-Methvl-5-(6-methvipyrrolof[2.3-blovridin-1-vDindolin-2-one.

N

=

N N

HN
(@]

The title compound was prepared in a manner analogous to Example 341, Step A using 5-bromo-7-
methylindolin-Z-one and 6-methyl-1H-pyrrolo[2,3-blpyridine. MS (ESI): mass caled. for
C17HsN:0, 277.1; mvz found, 278.1 IMHH]. 'H NMR (500 MHz, CDCly) d 8.10 (s, 1H), 7.84(d, J
=80 He, 1H), 7.51 (d, /= 2.0 Hz, 1H), 7.38-7.34 (m, 1H), 7.33 (d, /= 3.6 Hz, 1H), 7.00 (d, /= 8.0
Hz, 1H), 6.54 (d, /= 3.6 Hz, 1H), 3.65 (5, 2H), 2.63 (s, 3H), 2.34 (s, 3H).

Example 379: 7-Fluore-3-{6-methvipvrrolol2.3-blovridin- L -viindolin-2-one,

NN

The title compound was prepared in a manner analogous to Example 341, Step A. using 5-bromo-7-
fluoromdolin-2-one and 6-methyl-1H-pyrrolo{2,3-bipyridine. MS (EST): mass caled. for

CisHn N0, 281.1; m/z found, 282.1 {T‘vﬁ-i-Hr‘ 'H NMR {500 MHz, CDChL)d 7.84 (d, /= 8.0 Hz,
1H), 7.67 (s, 1H), 7.58-7.48 (m, 2H}, 7.34 (d, /=37 Hz, 1H), 7.02(d, /=79 Hz, 1H), 6.57(d, J=
3.7 Hz, 1H), 3.68 (t. J = 1.0 Hz, 2H), 2.63 (s, 3H).
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Example 380 5-(2-Cyclopropvl-6-methvl-pyirolo[2.3-blpyridin-1-vi}indolhin-2-one.

NN

The title compound was prepared in a manner analogous to Example 342, starting with 2-bromo-3-
(cyclopropylethynyl}-6-methylpyridine (Intermediate 39) and ferr-butyl S-amino-1H-indole-1-
carboxylate (Intermediate 11). MS (ESIE): mass caled. for CioHiN-0, 303 1; mv/z found, 304.2
IMAHTT TH NMR (500 MHz, DMSO-ds) 8= 10.56 (br s, 1H), 7.74 (br d, J=7.5 Hz, 1H), 7.41 - 7.16
{m, ZH), 7.11 - 6.84 (m, ZH}, 6.15 (s, 1H), 3.59 (s, 2H), 2.40 (s, 3H), 1.65 (brs, 1H), 0.98 - 0.61 (m,
4H).

Example 381: 2-{4-Fluoropheny}-1-(1H-indol-3-v1}-6-methvil-pyrrolol 2.3-blpvnidine.

L

Me” °N” N

N

|

HN
The title compound was prepared in a manner analogous to Example 342, omitting Step B, and
starting with 2-bromo-3-{(4-fluorophenyljethynyl)-6-methylpyridine (Intermediate 40) and ferr-
butyl 3-amino-1H-ndole-1-carboxylate (Intermediate 11). MS (ESI): mass caled. for CooHieF N5,
341.1; m/z found, 342.1 [M+H]" "H NMR (400 MHz, CDCl3) 6 8.81 (brs, 1H), 7.86 (d, }=7.86 Hz,
1H}, 7.50(d, J=1.85 Hz, 1H}, 7.22 - 7.27 (m, 2H), 7.19(d, }=8.55 Hz, 1H), 7.12 - 7. 14 {m, 1H},
6.97 - 7.03 {(m, 2H}, 6.83 - 6.91 (m, 2H), 6.64 {5, 1H), 6.44 {ddd, J=3.12, 2.08, 0.81 Hz, 1H), 2.59 (s,
3H}
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Example 382: 5-[2-(4-Fluorophenyl)-6-methyl-pvrrolo{2,.3-blpviidin-1-yllindolin-2-one.

X
D :
o

Me” N~ "N

HN 0

The title compound was prepared in a manner analogous to Example 342, starting with 2-bromo-3-
{{(4-fluorophenyDethynyl}-G-methylpyridine (Intermediate 40) and S-amino-mdolin-2-one. MS
(EST): mass caled. for CuHsFN:Q, 357.1; m/z found, 358.1 [MHH]™ 'H NMR (500 MHz, CDClL)
0837 (s, 1H), 7.84 (d, =7 80 He, 1H), 7.20 - 7.26 (m, 3H), 7.06 {dd, J=8.38, 2.02 Hz, 1H), 7.01 (d,
J=8.09 Hz, 1H), 6.94 - 7.00 (m, 2H), 6.79(d, J=8.38 Hz, 1H), 6.62 (s, 1H), 3.52 (s, 2H), 2.60 (s,
3H)

Example 383: 53-[6-Chloro-2-{4-fluorophenyDipvrrolol 2. 3-blovridin-1-vihindolin-2-one.

cI” >N N

N

HN 0

The title compound was prepared in a manner analogous to Example 342, Step B, employing 6-
chioro-2-{4-flucrophenyl)-1-{(1H-indol-5-yl}pyrrolof2,3-bipyridine (Example 385} . MS (ESI):
mass caled. for Cp H:CIFN;0, 377.1; mv/z found, 378.0 [M+H]". H NMR (300 MHz, DMSO-dg) &
10.56 (s, 1H), 8.12(d, J= 8.2 Hz, 1H), 7.44 — 7.29 (m, 2H), 7.30 — 7.13 (m, 4H), 7.05(d, /= 8.1
Hz, 1H}, 6.94 —-6.80 (m, 2H), 3.53 (s, 2H).

Example 384: 5-[2-(4-Fluorophenv!l}-6-methoxy-pyrrolol 2.3-blpvridin-1-vilindolin-Z-one,

L

s
MeO”~ "N~ "N

HN

319



(Vg

10

i5

b
<&

WO 2016/176460 PCT/US2016/029801

The title compound was prepared 1n a manner analogous to Example 342, Step B, employing 2-(4-
fluorophenyl}-1-(1 H-indol-5-yB-6-methoxy-pyrrolo] 2, 3-bipyridine (Example 343). MS (ESI):
mass caled. for CpHsFN2Gs, 373.1; m/z found, 374 [M+H]™. 'H NMR (300 MHz, DMSO-d,) &
10.55 (s, 1H), 7.43 (d, J= 8.9 Hz, 1H), 7.36 (dd, J= 8.6, 5.6 Hz, 2H), 7.23 — 7.12 (m, 35, 7.02 (dd,
J=83,16Hz 1H}, 687{(d, J=83Hz, 1H}, 684 (s, 1H}, 6.60(d, /=88 Hz, 1H}, 3.89 (s, 3H),

3.52 (s, 2H).

Example 385 6-Chloro-2-(4-fluorophenv!l-1-(1H-indol-5-vhpvrrole{2.3-blovridine.

B

c” >NZ N

[

HN
The title compound was prepared in a manner analogous to Example 343, starting with 2-bromo-6-

chioro-3-{{4-fluorophenyliethynyl)pyridine (Intermediate 43) and ferr-butyl 5-amino-1H-indole-1-
carboxylate (Intermediate 11}, MS (ESI): mass caled. for Cp HisCIFNs, 361 1; m/z found, 362
IMHH]™. TH NMR (300 MHz, DMSO-dg) 6 11.34 (s, 1H), 8.12 (d. /=82 Hz, 1H), 7.52 (s, 1H),
749741 (m, 2H), 7.35(dd, /=87, 55 Hz, 2H), 7.23{d, /=81 Hz 1H), 712 (1 /=89 Hz,
ZH), 6.96 — 6.87 (m, 2H), 6.48 (s, 1H).

Fxample 386 6-ferr-Butoxy-2-{4-fluorophenvh- 1-{1 B-indol-S-vhpvrroloi2 3-blpvridine.

N

0” >N
M/I\M
eMe e

“~N

|

HN
The title compound was a by-product from Example 385, MS (ESI): mass caled. for CpsHpFN:Q,
399.2; nvz found, 400 [M+H]". 'H NMR (300 MHz, DMSO-dg) 8 11.24 (s, 1H), 7.8% (d,./= 8.4
Hz, 1H), 7.44 (s, 1H), 7.43 — 7.36 {m, 2H), 7.28 (dd, J= 8.6, 5.6 Hz, 2H), 7.08 (1, J = 8.9 Hz, 2H),
6.96(dd, J=8.5, 1.7 Hz, 1H), 6.72 (s, 1H), 6.40(d, /= 8.4 Hz, 1H), 6.42 (d, /=25 Hz, 1H), 1.38

(s, 9H).
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Example 387 2-(4-Fluoropheny!}-1-(1H-indol-S-y}-6-(trifluoromethylipyrrolof2.3-bipyridine.

B

~
F,~ N~ N

|

HN
The title compound was prepared in a manner analogous to Example 348, starting with 2-chloro-3-

{({(4-fluorophenyllethyny1}-6-{ trifluoromethylpyridine (Intermediate 34} and sers-butyl S-aming-1H-
indole-1-carboxylate (Intermediate 11}. MS {ESI}: mass caled. for CppHsFaNa, 395.1; myv/z found,
396.0 [M+HT" 'H NMR (300 MHz, DMSO-ds) $ 11.36 (s, 1H), 832 (d, /=81 Hz, 1H), 7.64 (d, J
= 8.1 Hz, 1H}, 7.53 (brs, 1H), 7.50-7.43 (m, 2H}, 743 - 7.34 (m, 2H), 7.15 (t, /= &8 Hz 2H),
7.03 (s, 1H}, 6.97(dd, /=835, 1.5 Hz, 1H), 6.48 (5, 1H).

Example 388: 1-(1H-Indol-3-v1}-2-phenvi-6-{irifluoromethyvDpvrrolo[2.3-bloyridine.

B

7
FsC~ N7 "N

|

HN
The title compound was prepared in a manner analogous to Example 348, starting with 2-chloro-3-

{phenylethynyl)-6-{trifluoromethvi}pyridine (Intermediate 33} and fert-butyl S-amino-1H-indole-1-
carboxylate (Intermediate 11). MS (ESHE): mass caled. for CopHiaFsNs, 377.1; m/z found, 378.0
IMAH]T TH NMR (300 MHz, DMSO-dy) § 11.34 (s, 1H), 8.32(d, /= 8.1 Hz, 1H), 7.64(d, /=81
Hz, 1H), 7.52 (brs, 1H), 7.49 - 7.42 {m, 2H), 740 - 732 (m, 2H), 7.32 - 724 {m, 3H), 7.04 (s,
1H), 6.98 {dd, /=85, 1. § Hz, 1H), 6.47 (brs, 1H).
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Example 389: 5-13-Bromo-2-cvelopropyl-6-(trifluoromethyDpvrrolol 2.3-blpvridin-1-vllindolin-

2-one.
Br
B
2
Fs.C~ N7 "N
HN

(0]
Step A: 2-Cyclopropyl-1-(1 H-indol-3-vD-6-{irifluoromethy - 1H-pyrrolol2.3-blpyridine. The title

compound was prepared in a manner analogous to Example 348, using 2-chloro-3-
{cyclopropylethynyl}-6-(trifluoromethybipyridine and fert-butyl S-amino-1H-indole-1-carboxylate
{Intermediate 11). MS (ESI): mass caled. for CraHuFaNaOy, 441.2: m/z found, 442.0 [M+H].

Step B 53-13-Bromo-2-cvclopropvl-6-(trifluoromethy Dovrrolo[ 2.3-blpvridin-1-vilindolin-2-one.

The title compound was prepared in a manner analogous to Example 349, MS (ESI): mass caled.

for CuHBrFaNA0, 435.0; mvz found, 437.9 [M+H]". ' NMR (300 MHz, DMSO-ds) § 10.62 (s,
1H), 8.08 (d, /= 8.0 Hz, 1H), 767 (d,.J=8.1 Hz, 1H), 7.37 (s, 1H), 7.31 (d, J=8.2 Hz, 1H), 6.99
(d, J= 8.2 Hz, 1H), 3.59 (5, 2H), 1.94 — 1.79 (m, 1H), 0.87(d, /= 7.1 Hz, 4H).

Examuple 390. 6-Methvl-2-phenvi-1-{1 H-pvrrolol 2.3-blovridin-S-vilpvrrelol 2.3-blnvridine,

m@
Me” N N
7\
N= I
HN

The title compound was prepared in a manner analogous to Example 348, starting with 2-bromo-6-
methyl-3-(phenylethynyhpyridine (Intermediate 41} and 1H-pyrrolo]2,3-blpyridin-S-amine
{Intermedhate 13). MS (EST). mass caled. for CrHigNy, 324.1; m/z found, 325.2 IM+HT
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Example 391. 2-lsopropyl-1-(1H-pvrrole{2 3-blpyridin-S-y}-6-(trifluoromethvlipyrrolo{2 3-

blpynidine,

Me
I
Fac” NT N Me
7\
N=, I
HN

The title compound was prepared in a manner analogous to Example 348, starting with 2-chloro-3-

5 (3-methylbut-1-yn-1-y-0-{tnfluoromethyl}pyridine (Intermediate 32) and 1H-pyrrolof2,3-
blpyvridin-S-amine (Intermedhate 15). MS (ESI) mass caled. for CigHsFaNy, 344.1; m/z found,
344.9 [M+H]™. "H NMR (300 MHz, DMSO-dg) 8 12.04 (s, 1H), 8.22 (dd, J = 8.6, 5.2 Hz, 2H), 8.11
(d, /= 18Hz 1H), 7.70~7.62 {m, 1H}, 7.58 {(d, /= 8.1 Hz, 1H), 6.67 (s, 1H}, 6.61 -~ &6.51 (m, 1H},
3.01-285(m, 1H), 1.19(d, /=6.8 Hz, 6H).

10
Example 392: 2-Methvi-1-{1H-pyrrolof2.3-blpvridin-5-vi-6-(trifluoromethviipvrrolof2.3-
blpvnidine.
X
L
F,c~ "N~ "N
7\
NSC
HN
15 The title compound was prepared in a manner analogous to Example 348, starting with 2-chloro-3-
{prop-1-yn-1-yh-6-(trifluoromethypyridine (Intermediate 26) and 1-{(2-
(trimethyisilyDethoxy)methyl)-1H-pyrrolo[2,3-blpyridin-S-amune (Intermediate 21). MS (ESI):
mass caled. for CigHy FaNy, 316.1; m/z found, 317.0 [M+H]". 'H NMR (300 MHz, CDCL) § 9.13
(s, 1H), 831 (d, /=1.5Hz 1H), 799792 (m, 2H), 747 {(d, /=81 Hz, 1H), 7.45 - 7.39 (m, 1H)},
20 6.60(dd, /=32 1.9Hz 1H), 6.47 (s, 1H}, 2.37 (s, 3H).
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Example 393; 5-(3-Bromo-6-methyl-2-phenvi-pyrrolof 2.3-blpyrnidin-1-v)-1.3-

dihvdropyrrolof2.3-blpvridin-2-one.

Br
Bk
Me” "N~ N
7\
N\
HN

O
The title compound was prepared in a manner analogous to Example 349, starting with 6-methyl-2-
phenyl-1-(1H-pyrrolof2 3-blpyridin-S-yhpyrrolof 2, 3-blpyridine (Example 390). MS (ESI): mass
caled. for CyHysBrIN4O, 418.0; m/z found, 421.0 [M+H] ™. H NMR (300 Mz, DMSO-dy) § 11.12
(s, 1H), 7.93 — 7.84 (m, ZH), 7.59 (s, 1H), 7.39 (s, SH), 7.21 (d, /= 8.0 Hz, 1H), 3.57 (s, 2H), 2.49

(s, 3H).

Example 394: 5-[3-Bromo-2-1sopropvi-6-{triflucromethyvpvrrolol2.3-blovridin-1-vil-1.3-

dibvdronvrrolol2 3-bipvridin-2-one.

Br
|\/ A Me
F:¢7 N7 N Me
7\
N=
HN

O
The title compound was prepared in a manner analogous to Example 349, starting with 2-isopropyl-
1-(1H-pyrrolo[2,3-blpynidin-S-yi}-o-(trifluoromethyDpyrrolof 2,3-blpyrnidine (Example 3913 MS
(EST): mass caled. for CisHyyBrFaN,0, 438.0; my/z found, 440.8 [M+H]. 'H NMR (300 MHz,
DMSO-ddg) § 11.34 (s, 1T}, 8.18 (s, 1H), 8.13 (d, J= 8.1 Hz, 1H), 7.75 (5, 1H), 7.71 (d,J= 8.1 Hz,
1), 3.70 (d, J = 3.5 Hz, 2H), 3.02 (hept, J= 7.1 Hz, 1H), 1.36 (d, = 6.9 Hz, 611).
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Example 395 5-[3-Bromo-2-methyl-6-(trifluoromethybipyrrolof2 3-bipvridin-1-vij-1.3-

dihvdropyrrolof2.3-blpvridin-2-one.

Br
X
| N Me
~
Fs.C~ N7 "N
7\
N\
HN

O
The title compound was prepared in a manner analogous to Example 349, starting with 2-methyl-1-
(1H-pyrrolo[2 3-blpyridin-5S-y1}-6-(trifluoromethyDpyrrolo{ 2 3-blpyridine (Example 392). MS
(ESI): mass caled. for CsHoBrFsN,O, 410.0; m/z found, 411.0 [M+H]". 'H NMR (300 MHz,
CDCL) § 8.16 (s, 1H), 8.05 (s, 1H), 7.96 (d, J= 8.0 Hz, 1H), 7.59— 7.53 (m, 2H), 3.73 (s, 2H), 2.41
(s, 3H).

xample 396. S-I2-1sopropvi-O-{trifluoromethvDpvrrolof 2.3-bloyridin- | -vilindolin-2-one.

\\ Me

L

F:¢7 N7 N Me

HN 0

Step A 1-(1H-Indol-5-v1}-2-1sopropvi-6-tirifluoromethv - 1 H-pyrrolol2.3-blovridine. The title

compound was prepared in a manmner analogous to Example 348 starting with 2-chloro-3-(3-
methylbut-1-yn-1-yD-6-{(trifluoromethy Dpyridine (Intermediate 32) and rerr-butyl 5-amino-1H-
mdole-1-carboxylate {(Intermediate 11). MS (ESI): mass caled. for CioHieFaNs, 3431, m/z found,
344.1 [MHH]

Sten B: 5-(3-Bromo-2-1sopropyl-6-{irifluoromethy D-1H-pyrrolol 2.3-bloyridin-1-vDindolin-2-one.

The title compound was prepared 1n a manner analogous to Example 349 MS (ESI) mass caled.
for CoHsBrFN-0, 437.0; m/z found, 438.7 [M+H]

+

Step €. 5-[2-Isopropvl-6-{trifluoromethvpvrrolol 2.3-blpyridin-1-vllindolin-2-one. The title

compound was prepared in a manner analogous to Example 347 MS (ESI): mass caled. for

C1oHi6FN;0, 359.1; vz found, 360.2 [M+H]". 'H NMR (300 MHz, DMSO-dq) 5 10.62 (s, 1H),
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8.17(d, J=7.9 Hz, 1H), 7.55(d,J = 8.0 Hz, 1H), 7.28 (s, 1H), 7.23 (d.J = 8.1 Hz, 1H), 7.00(d, J =
8.0 Hz, 1H), 6.61 (s, 1H), 3.60 (s, 2H), 3.09 —2.78 (m, 1H), 1.18 (d, J = 6.6 Hz, 6H).

Example 397 5-[2-Phenvi-6-{trifluoromethvDovrrolol 2.3-blovrdin-1-vilindolin-2-one.
B
F,c” N7 N

HN 0

The title compound was prepared in a manner analogous to Example 396, starting with 2-chloro-3-
{phenylethynyl}-6-(irifluoromethylipyridine (Intermediate 33) and rert-butyl 3-amino-~-1H-indole-1-
carboxylate (Intermediate 11). MS (ESE): mass caled. for CpoHipaFaNsO, 393 1; m/z found, 394.0
IVAHH]T. TH NMR (300 MHz, DMSO-dq) § 10.56 (s, 1H), 8.32(d, J=8.0 Hz, 1H), 7.65(d, J=8&.1
Hz, 1H), 7.36 (s, SH), 7.22 (s, 1H), 7.11 (d, /=80 Hz, 1H), 7.02 (5, 1H), 6.88(d, /= 8.1 He, 1H),
3.51 (s, 2H)

Example 398: 5-12-(4-Fluoropheny D-6-(trifluoromethvlipyrrolol 2 3-blovridin-1 -vilindohn-2-

L~
ZN

F:C7 N

one.

HN 0

The title compound was prepared in a manner analogous to Example 396, starting with 2-chloro-3-
{{4-tluorophenylyethynyl)-6-(triflucromethyl}pyridine (Intermediate 34) and feri-butyl S-amino-1H-
indole-1-carboxylate (Intermediate 11). MS (ESI): mass caled. for CpHysFaN3O, 41101, m/z found,
412.0 [M+H]" 'H NMR (300 MHz, DMSO-dg) 5 10.56 (s, 1H), 8.32 (d, /= 8.0 Hz, 1H), 7.65 (d,.J
=81 Hz, 1H), 7.46 — 7.35 (m, 2H), 7.28 — 7.16 (m, 3H), 7.11 (d, J=8.2 Hz, 1H), 7.02 (s, 1H), 6.89

(d,J=8.2Hz 1H), 3.51 (s, 2H).
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Example 399: 5-[2-Cvclopropvl-6-{trifluoromethvDpvrrolof 2 3-blpyridin-1-vilindolin-2-one.

L

F,¢~ "N~ N

N

HN o

The title compound was prepared in a manner analogous to Example 347, starting with 5-[3-bromo-
2-cyclopropyl-6-(trifluoromethylipyrrolo[2,3-blpyridin- 1 -yindolin-2-one (Example 389). MS
(EST): mass caled. for CioHFaN:0, 357.1; m/z found, 358.0 [M+H]™ 'H NMR (300 MHz,
DMSO-ds) 6 10.61 (s, 1H), 8.10(d, J=8.0Hz, 1H), 753 (d, /=81 Hz, 1H), 7.34 (5, 1H), 7.29 (d,
J=81Hz 1H), 7.00(d, /J=81Hz 1H), 639 (s, 1H), 360 (s, 2H), 1 80— 1.60(m, 1H), 1.00-0.89
(m, ZH), 0.90 - 0.81 (m, 2H).

Example 400: 5-{6-Methvl-2-phenvi-pvrrolol2.3-blpvridin-1-vD-1.3-dihvdropvirolol 2.3 -

blpvridin-2-one,

B
Me” "N~ N
7\
N\
HN

O
The title compound was prepared in a manner analogous to Example 347 starting with 5-(3-bromo-
6-methyl-2-phenyl-pyrrolo{2,3-blpyridin-1-y1}-1,3-dihydropyrrolof 2, 3-blpyridin-2-one (Example
393) MS(ESI): mass calcd for Oy HgNLO, 340.1; m/z found, 3409 IVAHHT 'HNMR (300
MHz, DMSO-ds) § 11.15 (s, 1H), 7.96 (d, /= 7.9 Hz, 11}, 7.88 (s, 1H), 7.59 (s, 1H), 7.34 (s, SH),
7.09(d, J="7.9 Hz, 1H), 6.82 (s, 1H), 3.61 (s, ZH), 2.48 (s, 3H).

e
S
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Example 401; 5-[2-Isopropvl-6-{trifluoromethvDpvrrolo{2.3-blpyridin-1-vi}-1.3-

dihvdropyrrolof2.3-blpvridin-2-one.

Me
B
Fic” N7 N Me
7\
N\
HNY

The title compound was prepared in a manner analogous to Example 347, starting with 5-[3-bromo-

5  Z-isopropyl-Oo-(trifluoromethylpyrrolof2,3-blpyridin-1-yi}-1 3-dihydropyrrolo] 2 3-blpyridin-Z-one
(Example 394). MS (ESI): mass calcd. for CygHsF3NgO, 360.1; m/z found, 361.1 [M+H] " ‘g
NMR (300 MHz, DMSO-ds) 6 11.30 (s, 1H), 823 —8.14 (m, 2H), 772 (s, 1H), 7.59(d, /=80 Hz,
1H), 6.66 (5, 1H), 3.69(s, 2H), 2.99 - 287 (m, 1H), 1.20(d, /= 6.8 Hz, 6H).

0 Example 402 5-I2-Methvi-6-(inifluoromethvlipvrrolol 2. 3-blpvridin-1 -vil-1.3-

dibvdronvrrolol2 3-bipvridin-2-one.

N

F,C” N
7\

N\
HN

0O
The title compound was prepared in a manner analogous to Example 347, starting with 5-[3-bromo-
Z-methyl-o-(triflucromethy Dpyrrolo{2,3-bipyridin-1-vl}-1,3-dihydropyirolof 2,3-blpyridin-2-one
15 (Example 395). MS (ESI): mass caled. for CreHuFsN4O, 332.1; mv/z found, 333.0 [M+H]". 'H
NMR (300 MHz, CDCl3) § 845 (s, 1H), 8.17 (s, 1H}, 7.95(d, /=8.0 Hz, 1H]}, 7.58 (s, 1H}, 7.48 (d,

J=8.0Hz, 1H), 6.47 (s, 1H), 3.72 (s, 2H), 2.40 (s, 3H).
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Example 403; 5-(2-Ethvlpyrrolo{2 3-blpvridin-1-v1}-7-methvil-indolin-2-one.

Me
B
NZ N
Me
HN 0

The title compound was prepared in a manner analogous to Example 332, Step A, starting with 3-
{(but-1-yn-1-yH)-2-chloropyridine (Intermediate 38) and S-amino-7-methylindolin-2-one
(Intermediate 10). MS (ESI): mass caled. for CigHi7N:O, 291.1; m/z found, 292.1 [M+H]" 'H
NMR (400 MHz, CD:0D) § 8.03 — 7.99 (dd, J=4.8, 1.5 Hz, 1H), 7.95 - 7.91 (dd, J="7.8, 1.5 Hz,
1H), 7.12 — 7.05 (m, 2H), 7.03 (s, 1H), 6.41 (5, 1H), 3.62 (s, 2H), 2.64 {q, J= 7.5 Hz, 2H), 2.33 (s,
3H), 1.23 (1, /=75 Hz 3H).

Example 404: (*R)-2-(sec-ButvD-3-{7~-chloro-1 H~-indazol-5~-v1-5-(irfluoromethyv-3 H-

midazol4.5-6lovridine,

N
N .
F | = >_<;
N N
F

F

]
Cl Hn-N

The title compound was prepared in a manner analogous to Example 109 with a chural separation.
MS (ESI): mass caled. for CigH sCIFsNs, 393.1; m/z found, 394.3 [M+H]". 'H NMR (500 MHz,
CDCL) § 8.27-8.23 (m, 1H), 8.00 (s, 1H), 7.75(d, /=82 Hz, 1H), 7.57(d, /= 1.7 Hz, 1H), 723 (d,
J=17Hz, 1H), 2.85-2.76 (m, 1H), 2.01-1.89 (m, 1H), 1.74-1.63 (m, 1H), 1.34 (d, /= 6.9 Hz, 3H),
0.87-0.80 (m, 3H).
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Example 405: (*S)-2-(sec-Butvl}-3-(7-chloro-14-1ndazol-5-yi}-5-(triflecromethvi}-34-

imidazof4 S-blpvridine.

N
A N
- O
N~ N -
F

F

|
Cl' Hn-N

The title compound was prepared in a manner analogous to Example 109, Method B with a chiral
separation. MS (ESI): mass caled. for CiHisCIFaNs, 393.1; m/z found, 394.3 [M+H]". 'H NMR
(500 MHz, CDCls) § 8.27-8.23 (m, 1H), 8.01 (5, 1H), 7.75 (d, J =83 Hz, 1H), 7.57 (d, /= 1.7 Hz,
1H), 7.23 (d, J = 1.7 Hz, 1H), 2.85-2.76 {m, 1H), 2.01-1.90 {m, 1H), 1.74-1.63 (m, 1H), 1.34 (d, /=
6.9 Hz, 3H), 0.84 (. J = 7.4 Hz, 3H).

Example 406: (*R)-2-{sec-ButyD-3-(7-methvl-1H-indazol-3-v1}-3-(trifluoromethy }-34-

imidazol4. S-5lpvridine.

N
TN
F|/>_<;
N~ N
F

F

|
HN-N

The title compound was prepared in a manner analogous to Example 109, Method B with a chiral
separation. MS (ESI): mass caled. for CioHisF3Ns, 373.1; m/z found, 374.1 [M+H]" 'H NMR (500
MHz, CDCl;) § 8.27-8.22 (m, 1H), 7.90 (s, 1H), 7.74 (d, J = 8.3 Hz, 1H), 7.46-7.43 (m, 1H), 6.91-
6.87 (m, 1H), 2.86-2.76 {m, 1H), 2.43 (s, 3H), 2.00-1.89 (m, 1H), 1.72-1.61 (m, 1H), 1.33(d, J=
6.9 Hz, 3H), 0.86-0.79 (m, 3H).

330



10

i5

WO 2016/176460 PCT/US2016/029801

Example 407: (*S)-2-(sec-Butvl}-3-(7-methyl-1H-indazol-S-v1)-5-{trifluoromethvi}-34-

imidazof4 S-blpvridine.

N
A N
- O
N~ N -
F

F

|
HN-N

The title compound was prepared in a manner analogous to Example 109, Method B, with a chiral
separation. MS (ESI): mass caled. for CioHisF3Ns, 373.1; m/z found, 374.1 [M+H]™ H NMR (500
MHz, CDCl;) § 8.25 (d, /= 8.3 Hz, 1H), 7.91 (s, 1H), 7.74 (d, /= 8.3 Hz, 1H), 7.45(d, /= 1.7 Hz,
1H), 6.90 (dd, /= 1.8, 1.0 Hz, 1H), 2.86-2.77 (m, 1H), 2.4 (s, 31), 2.00-1.89 (m, 1H), 1.72-1.61
(m, 1H), 1.33 (d, J = 6.9 Hz, 3H), 0.86-0.79 (m, 3H).

Example 408: (*R)-3-(7-Chloro-1 H-indazol-5-v1}-2-(1-fluoroethyD-5-(trifluoromethyv}-34-

imidazol4. S-5lpvridine.

N F
F | P \>_'/‘—*R
N~ N ke
Fr
]
Cl pn-N

The title compound was prepared in a manner analogous to Example 117 writh a chiral separation.
MS (ESL): mass caled. for CieHgCIF4Ns, 383.1; m/z found, 384.1 [M+H]". 'H NMR (400 MHz,
CDCL) § 11.34 (s, 1H), 8.30(d, /= 8.3 Hz, 1H), 8.01 (s, 1H), 7.73(d, J = 8.3 Hz, 1H), 7.65 (d, J =
1.7 Hz, 1), 7.33 {d, J = 1.6 Hz, 1H), 5.73-5.51 (m, 1H), 1.87-1.73 (m, 3H).

AN

Example 409. (*$}-3-(7-Chloro-1H-indazol-5-v13-2-(1 -fluorcethyi}-3-{iriflucromethvi}-3 4~

imidazof4 S-blpvridine.

N F
Flj\>—Qs
N~ N
F
F
|
Cl' Hn-N
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The title compound was prepared in a manner analogous to Example 117 with a chiral separation.
MS (ESI): mass caled. for CgHiCIF4Ns, 383.1; mvz found, 384.1 [M+H]". 'H NMR (400 MHz,
CDCL) 5 11.45 (s, 1H), 8.30(d, /=83 Hz, 1H), 8.00 (s, 1H), 7.73(d,J=8.3 Hz, 1H), 7.65 (d, J =
1.6 Hz, 1H), 7.32 (d,J = 1.5 Hz, 1H), 5.72-5.51 (m, 1H), 1.87-1.73 (m, 3H).

Example 410: 3-(7-Chloro-1H-indazol-3-v13-2-(1. 1 -difluorcethv }-5-methvl-3H-1imidazo[4.5-
blpyridine,

CI" n-N
The title compound was prepared in a manner analogous to Example 134, Method B. MS (ESI):
mass caled. for C1gH2CIF,Ns, 347.1; nv/z found, 348.1 [VHH]™. 'H NMR (500 Mz, CDCl) 6
8.15(d, /=83 Hz, 1H), 7.93 (s, 1H), 7.60 (d, /= 1.6 Hz, 1H), 7.33 (d.J = 1.4 Hz, 1H), 7.30(d, J =
8.3 Hz, 1H), 2.77 (s, 3H), 2.24-2.12 (m, 3H).

Example 411 3-(7-Chloro-1H-indazol-3-v1}-2-{¢cvclopropyimethy}-3-(trifluoromethy }-34-

imidazold 5-HAlovridine,

N
|\\%)>
~

N N

M

/
Cl' Hn-N

The title compound was prepared in a manner analogous to Example 117, MS {(ESI}. mass caled.
for CysHCLF3Ns, 391.1; m/z found, 392.1 [M+H]". '"H NMR (400 MHz, CDCly) 5 11.64 (s, 1H),
826(d,/J=82Hz 1H),804 (s, 1H), 7.74(d, /=83 Hz, 1H), 761 {d,J=17Hz, 1H}, 728(d, J=
1.6 Hz, 1H), 2.72 (d, J = 6.9 Hz, 2H), 1.16-1.05 (m, 1H), 0.60-0.52 (m, 2H), 0.18-0.11 (m, 2H).

332



10

i5

WO 2016/176460 PCT/US2016/029801

Example 412: 3-(7-Chloro-14-indazol-S-v)-2-propvi-S-(triflucromethyl}-3H-inmudazo{4.5-

blpyridine.

N
Y@M
F. Z

N
. N

F

|
Cl' Hn-N

The title compound was prepared in a manner analogous to Example 117, MS (ESI): mass caled.
for C7H:CIFaNs, 379.1; m/z found, 380.1 [M+H]". 'H NMR (400 Mz, MeOD) § 8.32 (s, 1H),
8,24 (d, /= 8.2 Hz, 1H), 7.96 (d, /= 1.7 Hz, 1H), 7.78 (d, J = 8.3 Hz, 1H), 7.61 (d,J = 1.8 Hz, 1H),
2.94-2.85 (m, 2H), 1.90-1.77 (m, 2H), 1.01-0.93 (m, 3H).

Example 413: 3-(7-Chloro-14-ndazol-3-v13-2-(methoxyvmethvD-3-{trifluoromethv -3 H-

imidazold 5-Alovridine,

N o—
F>T/ET:J: >
F NN

F

|
Cl' Hn-N

The title compound was prepared in a manner analogous to Example 117, MS (EST): mass caled
for CicH CIFNsO, 381.1; m/z found, 382.1 [M+H]". "H NMR (400 MHz, MeOD) §8.35 (d, J =
8.2 Hz, 1H), 8.32 (s, 1H), 8.01 (d, /= 1.7 Hz, 1}, 7.83(d, /= 8.3 Hz, 1H), 7.67 (d, /= 1.7 Hz,
1H), 4.68 (s, 2H), 3.38 (s, 3H).

Example 414: 3-(7-Chloro-1H-indazol-5-v1}-2-1sobutyl-S-{trifluoromethyvl}-34-imidazof4. 5-

blpyridine.
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The title compound was prepared in a manner analogous to Example 197, MS (ESI}. mass calcd.
for CigHsCIFsNs, 393.1; mv/z found, 3941 [I‘vﬂi—i—l—ir. 'H NMR (500 MHz, CDCh) § 11.68 (s, 1H),
826(d, /=83 Hz 1H), 806(s, 1H), 7.77(d,/=84Hz 1H), 7.59(d, J=17Hz, 1H),727({d, J=
1.7 Hz, 1H), 2.68 (d,.J=7.3 Hz, 2H), 2.33-2.20 (m, 1H), 0.95 (d, ./ = 6.6 Hz, 6H).

Example 413: 3-(7-Chloro-1H-indazol-3-v1}-5-methoxy-2-{triflucromethv -3 H-1imudazol4.3-
Ipyridine,

b
x—N F
\
I~
0 N N F

|
HN-N

Cl
The title compound was prepared in a manner analogous to Example 134, Method B. MS (ESI):
mass caled. for C1sHyCIFsNsO, 367.0; m/z found, 368.1 [M+H]". 'H NMR (500 MHz, CDCL) §

8,27 (d, J = 1.3 Hz, 1H), 8.10 (d, /= 9.2 Hz, 1H), 7.80 (s, 1FH), 7.49 (s, 1H), 6.91-6.84 (m, 111}, 3.82
(s, 3H).

Example 416: 3-(7-Chloro-14-indazol-3-v13-2-(2 2 2-triflyorgethy3-3-{(rifluoromethy}-34-

imidazold 5-HAlovridine,

R F

N F
oA
F NPN
F
F
Cl ’
HN-N

The title compound was prepared in a manner analogous to Example 117, MS (ESI}: mass caled.
for C1sHaCIFeNs, 419.0; m/z found, 420.0 [M+H]" 'H NMR (400 MHz, CDCl) § 11.32 (s, 1H),
8.36 (d,J = 8.0 Hz, 1H), 8.12 (s, 1H), 7.81 (d, /= 8.3 Hz, 1H), 7.66 (d, /= 1.7 Hz, 1H), 7.32(d, J =
1.7 Hz, 13, 3.77-3.65 {m, 2H).
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Example 417 2-(1.1-Difluoropropyl}-3-(7-methyl-14-mndazol-5-v1}-5-(trifluoromethvi)-34-

imidazof4 S-blpvridine.

N

YE\IM

F Z F
NN F

F

F

|
HN-N

The title compound was prepared in a manner analogous to Example 134, Method B. MS (ESI):
mass caled. for CigHisFsNs, 395.1; m/z found, 396.1 E:M-i-}-{r. 'H NMR (400 MHz, CDCl) 6 8.38
(d, J= 8.4 Hz, 1H), 7.98 (s, 1H), 7.80 (d. J = 8.4 Hz, 1H), 7.61 (d,.J = 1.7 Hz, 1H), 7.09-7.05 (m,
1H), 2.55-2.37 (m, SF), 1.15-1.06 (m, 3H).

Example 418: 3-(7-Methvi-1 H-indazol-5-v1i-3-{trifluoromethvi}-2-(3.3 3-trifluoropropv -3 H-

imidazold 5-Alovridine,

HN-N
The title compound was prepared in a manner analogous to Example 117, from N -(7-methyl- LH-
indazol-5-y}-o-(irifluoromethyDpyridine-2,3-diamine (Intermediate 56). MS (ESI): mass caled. for
C1sFFsNs, 413.1; m/z found, 414.1 [MHHT. 'H NMR (400 MHz, MeOD) §8.24 (d, /=83 Hz,
1H), 8.21 (s, 1H), 7.79 (d, /= 1.8 Hz, 1H), 7.75 (d, J = 8.3 Hz, 1H), 7.26-7.23 (m, 1H), 3.17-3.09
(t, 2H), 2.87-2.73 (m, 2H), 2.68 (s, 3H).
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Example 419: 3-{7-Chloro-1H-indazol-5-v)-2.6-bis{trifluoromethvD-3H-imidazo{4.5-
blpyridine.

F
i F
F SN
| ] >—<F
N N F
|
Cl" Hn-N

The title compound was prepared in a manner analogous to Example 134, Method B. MS (ESI):
mass caled. for CysHsCIFgNs, 405.0; vz found, 406.0 [M+H]". "H NMR (400 MHz, MeOD) §
8.82(d,/J=19Hz 1H),869(d, /= 1.9Hz, 1H), 831 (s, 1H), 8.02(d, /= 1.6 Hz, 1H), 7.66 (d,J =
1.6 Hz, 1H).

Example 420; 5-(5-Fluoro-2-1sopropvl-1H-pvrrolol2.3-blovridin-1-vD-7-methviindolin-2-one.

F: Me
Bl

N" N Me

Me
HN o

The title compound was prepared in a manner analogous to_Example 334, using 2-chloro-3-fluoro-
3-(3-methyibut-1-yn-1-vljpynidine (Intermediate 66) and S-amino-7-methylindolin-2-one
(Intermediate 10). MS (ESI): mass caled. for CioHigFN2O, 323.1; m/z found, 324.1 [M+H]". 'H
NMR {400 MHz, MeQD)§793-790(dd, ] =28, 1.9 Hz 1H),772-767(dd, § =90, 2.7 Hz,
1H), 7.07 (s, 1H}, 7.03 (s, 1H}, 643 (d, I = 0.8 Hz, 1H), 3.63 (s, 2H}, 3.03 - 2.94 (m, 1H), 2.33 (5,
3H), 1.22(d, J= 6.9 Hz, 6H). "F NMR (376 MHz, MeOD) 5 -141.40 (d, J = 8.9 Hz).
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Example 421 5-(6-(diflyoromethvl)-2-methvi-1H-pyrrolo[2 3-blpyridin-1-v1}-7-methvhindolin-

Z-one.
X
| N—me
F N/ N
F
Me
HN
0]

The title compound was prepared in a manner analogous to_Example 334, using 2-chloro-6-
(diftuoromethyl)-3-(prop-1-yn-1-ylipyridine (Intermediate 66) and S-amino-7-methylindolin-2-one
{(Intermediate 10). MS (ESI): mass caled. for CigHisFaNsO, 327.1; m/z found, 328.0 [M+H] g
NMR (400 MHz, MeOD)} 6 8.00(d, J=80Hz 1H), 739(d, J=80Hz, 1H), 709 (s, 1H), 7.05 (s,
1H), 6.59(t, J=556Hz, 1H), 645(d, J=10Hz, 1H), 3.63 - 3.59 (m, 2H}, 2.32 (s, 3H), 2.34 (s,
3H). “F NMR (376 MHz, MeOD) 6 -112.93 (d, J = 55.3 Hz).

Example 422: 1-{7-Methvi-2-oxoindohin-3-v1-o-{irifluoromethvD~-1 H-pyvrrolol 2. 3-blovnidine-2-

carbaldehvde.

4
2

Fs,¢~ "N~ N
Me HN

@]
The title compound is the product from Example 336, Step A. "H NMR (400 MHz, DMSO-dg) §
10.67 (s, 1H), 9.90 (s, 1H), 8.60(d, /= 8.3 Hz, 1H), 7.75 (d, /= 82 Hz, 1H), 7.69 (s, 1H), 7.18 (s,
1H), 7.14 (s, 1H), 3.59 (s, 2H), 2.26 (5, 3H). "F NMR (376 MHz, DMSO-ds) & -64.88 (s).

Example 423- Example 441 are prophetic examples.
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Example 423: 3-{7-Ethyi-1H-indazol-5-y1)-2 5-bisttrifluoromethy}-3H-1nidazo{4.5-bipyridine.
N
N
L
N N

I
HN-N

MS (ESI): mass caled. for Ci7H i FgNs; 3993

FsC

Example 424: 3-(7-Isopropyl-1H-indazol-5-v1-2 5-bis{trifluoromethyD-3H-1mudazol4 .5~

blpyridine,

N
Lo

FsC7 N

/
HN-N

MS (EST): mass caled. for CigH sFglNs 4133

Example 425: 5-(2.5-Bis(irifluoromethy-3H-imidazo[4, 5-blovridin-3-v1-1H-indazole-7-

carbonitrile.

N
L
N N

FsC

/
NC HN-N

MS (ESH): mass caled. for CigHsFeNg, 396.3.
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Example 426: 3-(7-Chloro-1H-indazol-S-vi}-2-1sopropyl-6-(trifluoromethyly-34-1midazof4.5-

blpyridine.

C HN-N
The title compound may be made analogously to Example 109, Method B. MS (ESI): mass caled.
for CwHBC},F}Ns, 379.1.

Txamuple 427 3-(7-Chloro-1H-1ndazol-3-vi-6-methvi-2-{tnfluoromethy -3+ -imudazol4 5-

blpyridine.

TIHF

|
Cl" Hn-N

The title compound may be made analogously to Example 134, Method B. MS (ESI): mass caled.
for C15HQCEF3N5, 351.1.

Ixample 428 3-(7-Chloro-1H-1ndazol-3-vI3-7-methvl-2. S-bis{irifluoromethvi-3 4 -1nudazol 4. 5-

blpyridine,
x—N F
i | L F
N N F
F
Cl '
HN-N

The title compound may be made analogously to Example 134, Method B. MS (ESI): mass caled.
fOI’ C;@HgCEF(\,Nrs? 419.0.
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Example 429; 7-Methyl-3-(7-methvl-1H-indazol-5-v1}-2 5-bis(trifluoromethvl}-3 H-imidazol4 . 5-

blpyridine.

N F
i | > F
N N F
F
|
HN-N

The title compound may be made analogously to Example 134, Method B. MS (ESI}): mass calcd.
for C'7H]1F6N5, 399.1.

Example 430: 3-(7-Chloro-1H-indazol-5-vi}-Z-isopropyl-7-methyi-S-(trifluoromethyl}-34-

imidazo{4.5-blpvridine.

Cl HN-N
The title compound may be made analogously to Example 109, Method B. MS (ESI}: mass caled.

for (113H1561F3N5, 393.1.

Example 431: 3-{7-Chloro-1H-indazol-5-vi)-7-methoxy-2.5-bis{trifluoromethy)-3 H-

imidazo{4.5-blpvridine.

~o
N F
\
F;fl <
N N F
F

|
Cl Hn-N

The title compound may be made analogously to Example 134, Method B. MS (ESI}): mass calcd.
for CUHgCH‘(JI\sO, 435.0.
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Example 432: 3-(7-Chloro-1H-indazol-5-vi}-2-( 1-cvelopropylethyl)-S-(trifluoromethvi}-34-

imidazof4 S-blpvridine.

N
Fl L >
F NP
F
cl '
HN-N

The title compound may be made analogously to Example 117, MS (ESI): mass caled. for

5 CyobsCIFsNs, 4051,

Example 433 3-(7-Chloro-1H-indazol-5-v13-2-(1 -methvicvclopropyl}-3-{trifluoromethvi}-34-

imidazol4 5-Alpyridine.

N

-
|
Zz
N\
ZV\C

|
Cl" HN-N

16 The title compound may be made analogously to Example 117. MS (ESI}: mass caled. for

CisHisClFaNs, 3911

Example 434: 3-{7-Methvl-1H-indazol-5-v)-2-{1-methvicyclopropvD-3-{irifluoromethy -3 H-

imidazo{4.5-blpvridine.

N

-
|
P
\
ZV\C

I
15 HN-N

The title compound may be made analogously to Fxample 117 from N-(7-methyl-1H-indazol-5-

yh-6-(trifluoromethypyridine-2, 3-diamine (Intermediate 56). MS (ESI): mass caled. for

Cl{ﬁ'hg;FgN;ﬁ,, 371.1.
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Example 435: 3-(7-Chloro-1H-indazol-5-vi}-2-( 1 -methoxyethvl}-S-{trifluoromethvi}-34-

imidazof4 S-blpvridine.

N /
FF | = )
N N Oo—

F

/
Cl' Hn-N

The title compound may be made analogously to Example 117, MS (ESI): mass caled. for

5 COpHy=CIFsNsO, 395.1

Example 436: 6-Chloro-3-(7-chloro-14-1ndazol-S-yi}-2-(triflucromethyly-34-1midazof 4. 5-

blpyridine,

L

|
Cl' Hn-N

The title compound may be made analogously to Example 134, Method B. MS (ESI): mass caled.

10
for (:14}‘{5(252}—“31‘\?5, 371 .0.
Example 437 3-(7-Chloro-1H-indazol-5-v13-5-(influoromethy}-2-{1.1 1 -tnfluoropropan-2-vi)-
3H-imdazold S-blovndine.
Cl ,
5 HN-N

The title compound may be made analogously to Example 109, Method B. MS (ESI): mass caled.

for C 17H10C},F6N5, 433.0.
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Example 438; 5-(4-(Dimethyvlamino)}-2-methvl-1H-pvrrolo{2 3-blpyridin-1-vD-7-methviindolin-

Z-one.
Me. .M
e N e
X
| N Me
N7 N
Me HN

The title compound may be prepared in a manuner analogous to Example 333. MS (ESE): mass

caled. for CoHapN:O; 320.2.

Example 439 5-{4-{ Azetidin-~-1-v}-2-methvi-1H-pvrrolol2.3-blpvridin- 1 -v1}-7-methviindolin-2-

one.
N
X
| N Me
NZ N
Me : 1
HN 0

The title compound may be prepared m a manner analogous to Example 333. MS (ESI): mass

caled. for Cz()Hz(;N40; 332.2.

Example 440: 5-{4-Methoxy-Z-methvi-1H-pvrrolo[2.3-blovridin-1-v1}-7-methvlindolin-2-one.
OMe

AN
O
NZ N
Me
HNlO

The title compound may be prepared in a manner analogous to Example 333. MS (ESH: mass

caled. for CigHy-N-Oy; 307 1.
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Example 441: 5-{2 4-Dimethvl-1H-pvrrolol 2 3-blpvridin-1-vD-7-methvlindolin-2-one.
Me

AN
| N Me
N N
Me
HN 0

The title compound may be prepared in a manner analogous to Example 333. MS (ESH: mass

caled. for CigHi7N-0G: 2911,

Example 442: 2-(2-Chloro-4-pvridyly-3-( 7-methyvi-1H-mdazol-5-vi}-5-

(trifluoromethylnmidazof4,5-blpvridine.

|\N —
\ N
E NZSN N\ 7

F Cl

NN
The title compound was prepared in a manner analogous to Example 217, MS-ESI: mass caled. for
CyoH 1, CIF: NG, 428.1; myvz found, [M+H] 4291 'H NMR (500 MHz, Acetonitrile~d) 0 842 (dd, J
=83, 08Hz 1H), 833 (dd, J=52,07Hz, 1H), 815(s, 1H), 786 {d, /=83 Hz, 1H}, 7.73(dd, J
=17, 08Hz 1H), 764(dd, J=15,07Hz, 1H)},743(dd, /=52, 1.5Hz, 1H), 7.22(dd, J= 1.9,
1.0 Hz, 1H), 2.62 (s, 3H).

Example 443: 2-(2-Bromo-4-pvridvD-3-(7-methvi-1 H-indazol-5-v-5-

(rifluoromethyvlhmudazol4.5-blpyridine,
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N~
The title compound was prepared in a manner analogous to Example 217 MS-EST: mass caled. for
CaoH:BrisNg, 472.0; m/z found, [M+H]"473.1. 'H NMR (500 MHz, Acetonttrile-d) 6 8.42 (dd, J
=84, 08 Hz 1H), 831 {(dd, /=52, 08 Hz, 1H}, 8.15(s, 1H}, 7.86(d, /=83 Hz, 1H), 7.79(dd, J
=15 07Hz 1H), 773 (dd, /=17, 08 He, 1H), 746 (dd, /=52, 1 5Hz, 1H}, 722 (dt, J=2.0,
1L.OHz, 1H), 2.63 (s, 3H).

Example 444: 2-(2-1"Flflucro-4-pyridyD-3-{7-methyi-1 H-indazol-5-y1)-5-

{rifluoromethviimidazol4.5-blpvridine.

|\N =
\ N
F

- N/N>_Q

F ¥F

/
N~N

To an oven-dried 4-mL vial charged with a mini stir bar, was added potassium fluoride (2 ., 0.1M
aq, 5 mol%) solution. Acetonitrile (1 mL x 3) was added and co-evaporated to remove water under
heating and vacuum. 2-(2-Bromo-4-pyridyl)-3-(7-methyi-1H-indazol-5-v1}-5-
(triffuoromethyljimudazof4, 5-blpyndine (Example 443, 2 mg, 0.004 mmol), 4,7,13,16,21,24-~
hexaoxa-1,10-diazabicyclo]8.8 Bl-hexacosane {(Kryptofix-222) (5§ mg, 0.013 mmol), KoC05 (1.7
mg, 0.012 mmol} and dimethyl sulfone (0.2 mL, anhydrous, ample-packed) were added The vial
was sealed, and the muxtore was placed in a pre-heated o1l bath (160 °C) with vigorous stirting for
15 mun. The mixture was analyzed on HPLC-MS night after removal from the ol bath. Based on
ESI-MS analysis and UV absorption at 254 nm, the labeling reaction afforded 28% conversion to
the analogous [F-19] compound of PET tracer. Analytical HPLC method: Phenomenex Kinetex-
B¢ 150x4.6 mm Sum; mobile phase: MeCN/Water (0.05% TFA addition); 0.75 mU/min; gradient

method 0-1 min 5% MeCUN, 1-15 min 5-95% MeCN, 15-17 min 95% MeCN, 17-18 min 95-5%
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MeCUN, 18-20 min 5% MeUN. Product identities were confirmed with attached MSD detector.
Reference standard fluoride retention time 15 11.695 min, the labeling precursor retention time 1s
12.231 min. Preparative HPLC method for immediate purification of PET tracer: Phenomenex
Gemini-'*C 150x4.6 mum Sum; mobile phase: MeCN/Water (45:55, 0.08%HC! 1n water); 1 mbL/nun;
reference fluoride retention time was eluted at 9.27min, and labeling precursor was eluted at 11.72

min.

Example 445 2-(2-1"*Fifluoro-d-pyridy1)-3-(7-methyl-1H-indazol-5-v1)-5-

{rrifluoromethvlimidazol4,3-blpvridine.

|\N —
\ N
F

N/N>_<\:\/<

F 8F

/)
N~N

['*F1fluoride in a shipping vial (obtained from the cyclotron facility) is transferred onto and
trapped on an ion exchange cartridge then eluted into the reaction vessel (RV1) of the
TRACERIab® module (platform for ['*F] tracer production) with a solution of K,CO: (1.24 mg)
and Kryptofix 222 (10 mg) in acetonitrile/water {1 mL, 8/2, v/v). The solution 1s first evaporated
by heating at 95 °C for 4 mun under vacuum and helium flow. Acetonutrile (I mL) 1s added to
RV1 and the evaporation is continued under the same conditions for 2 min. After a second
addition of acetontrile (I mL), final evaporation is carried out at 95 °C for 2 nun under vacuum
and helium flow. The reactor is then cooled to 70 °C. A solution of the 2-{2-bromo-4-pyridvi)-3-
{7-methyl-1H-indazol-5-y1}-S-(trifluoromethyJimidazof4,5-blpynidine (Example 443, 2 mg,
0.004 mmol) in anhydrous DMSO (0.8 mL} 1s added to reaction vessel. The reaction mixture is
heated at 140 °C for 10 min. The reactor 1s cooled to 40 °C and diluted with semi-preparative
HPLC mobile phase (2 mL) and the contents 1s transferred mto the loop-loading vial reaction
vessel 2 (RV2). The reactor 1s rinsed with 0.1 M hydrochloric acid and the rinse 1s transferred
mto RVZ. The contents of RV2 are transferred into the HPLC injector loop for purification.
Purification (HPLC using a semi-preparative Phenomenex Luna °C ( 23 colurmn {10 um, 10 x

250 mmy) column eluted with a mixture of acetomitrile/water/hydrochioric acid (1M), 50/50/0.03,
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v/viv, at 4 mb/min) afforded the title compound which 1s collected in Flask 1, containing 20 mL
of diluted ascorbic acid in water for injection (WF1) (10 mg/mL). The diluted radiclabeled
product 15 passed through a tC18 solid-phase extraction cartridge and the cartridge is rinsed with
10 mL of diluted ascorbic acid in WFI The radiolabeled product is eluted from the solid phase
extraction (SPE) cartridge with 1.0 mL of 200-proof USP grade ethanol into the formulation
flask, pre-loaded with 10 mL of formulation base. The cartridge ts rinsed with 4 mL of
formulation base and the rinse s mixed with the contents of the formulation flask. The resulting
solution is passed through a sterilizing 0.2 um membrane filter into a sterile, filter-vented vial

{(final product vial, FPV).

Biclogical assays

Calcium flux assay

This assay was used to test compounds for their ability to mhibit TARP y8 dependent AMPA
receptor activity. The AMPA receptor 1s a non-selective cation channel activated by glutamate.
Ionotropic glutamate receptors normally desensitize too rapidly to allow detectable calcium influx
i a FLIPR assay (Strange et al. (2006). "Functional characterisation of homomeric ionotropic
elutamate receptors GluR1-GluR6 in a fluorescence-based high throughput screening assay." Comb
Chem High Throughput Screen 9(2). 147-158). But, this desensitization is incomplete, and a
substantial steady-state current remains in the sustained presence of glutamate (Cho et al. (2007),
"Two families of TARP 1soforms that have distinct effects on the kinetic properties of AMPA
receptors and synaptic currents." Newron 55(6). 890-904).

An 1o vitro assay was used to determune the potency of test compounds as inhibitors of the
glutamate response of the channel formed by GluAlowv8. Toensurea 1.1 stoichiometry of
GluAlo and v8 subunits in the expressed channel, a fusion of the cDNAs for GRIAlo and
CACNGE was used. Following Shi et al (2009) "The stoichiometry of AMPA receptors and
TARPs varies by neuronal cell type.” Neuron 62(5}: 633-640), the C-ternunus of the ¢BNA for
GRIA 10 was fused to the N-terminus of the ¢cDNA for v8 The linker sequence was
QOQOQOOQQOOEFAT. Channels expressed with this construct appear to have sinular properties
to channels formed by co-expression of GRIATo with an excess of CACNGS (Shi et al. 2009). A
clonal cell line in HEK293 cells stably expressing this construct, with a geneticin selection marker,

was generated for use in this assay.
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Cell expressing the GRIA10-CACUNGS fusion construct were grown in a monolayer in 96- or 384-
well microtiter plates. They were washed with assay buffer {135 mM NaCl, 4 mM KCi, 3 mM
CaClh, 1 mM MgCl, S mM glucose, 10 mM HEPES, pH 7.4, 300 mOs) using a Biotek EL40S plate
washer. The cells were then loaded with a calcium-sensitive dve (Calcium-5 or Calcium-6,
Molecular Devices) and the test compounds at a range of concentrations. Calcum flux following
the addition of 15uM glutamate was monitored using a Molecular Devices FLIPR Tetra.
The fluorescence in each well was normalized to the fluorescence of negative and positive control
wells. The negative control wells had no added compounds, and the positive control wells had been
incubated with 10puM CP465022 (a non-subtype-selective AMPA receptor antagonist) {Lazzaro et
al. (2002). "Functional characterization of CP-465,022, a selective, noncompetitive AMPA receptor
antagonist. " Newropharmacology 42(2). 143-153). The responses to glutamate as functions of the
test compound concentrations were fitted to a four-parameter logistic function. The fitted parameter
corresponding to the midpoint was taken to be the potency of inhibition of the compound. The data
in Table 4 below illustrates the observed potentcy for the compounds described herein. plICs refers
to the negative log of the ICs, in molar.

Using a simular protocol, compounds were also tested for their ability to inhubit TARP 2
dependent AMPA receptor activity. The compounds that were tested for TARP v2 AMPA receptor

activity had pl(Usy values less than 6.

Table 4.

Ex. # | Compound Name pICso

1 3-(1H-Indazol-5-vi}-2-phenyl-5-{trifluoromethyl}-3H-imidazo[4,5- 54
blpyriding;

2 3-(1H-Indazol-5-y1}-2-phenyl-imidazo[4,5-blpyridine; 7.3

3 3-(1H-Indazol-5-y1}-5-methyl-2-phenyl-imidazo[4,5-blpyridine; 91

4 2-(4-Fluorophenyly-3-(1 H-indazol-5-y1}-5-methyl-imidazo[4,5-bipyridine; | 9.0

5 2-(4-Fluorophenyl}-3-(1 H-indol-5-y1}-5-methoxy-imidazo[4,5-blpyridine; | 7.4

6 3-[2-{4-Fluorophenyl)-5-methoxy-imidazof4,5-blpyridin-3-yilindolin-2- 7.4
one;

348




WO 2016/176460 PCT/US2016/029801

Ex. # | Compound Name pICso

5-Chloro-2-(4-fluorophenyi}-3-(1H-indazol-5-y imidazof4, 5-bipyridine; 8.7

~J

8 2-(2-Chlorophenyl}-3-(1 H-indazol-5-y1)-S-methyl-imidazof4,5-blpynidine; | 7.2
9 3-(1H-Indazol-5-yi)-6-methyi-Z-phenvl-imidazo[4,5-b]pyridine; 7.6
10 5-Chloro-3-{1H-mdazol-5-y1}-2-phenyl-imidazof4,5-blpyndine; 9.0
11 S-Chloro-2-cyclopentyl-3-(1H-indazol-5-viimidazo[4,5-b]pyridine; 8.0
12 teri-Butyl 5-(5-methyl-2-phenyl-imidazo[4,5-blpyridin-3-yhindazole-1- 7.7
carboxylate;
13 3-(1 H-Indol-5-y1)-2-pheny-5-(trifluoromethyl imidazo[4,5-blpyridine; 8.7
14 6-{2-Phenvi-5-(trifluoromethyl pmidazof4, S-bipyridin-3-yl}-3H-1,3- 9.8

benzothiazol-2-one;

15 o-(S-Fluoro-2-phenyi-imidazo[4,5-blpyridin-3-y1)-3H-1,3-benzothuazol-2- | 8.5
one;

16 6-{2-(4-Fluorophenyl-S-(trifluoromethyl}imidazof4, 5-bipyridin-3-y1}-3H- | 9.2
1,3-benzothiazol-2-one;

17 6-{5-Methyl-2-phenyl-inudazof4,5-blpyridin-3-y)-3H-1,3-benzothiazol-2- | 9.3

one;

18 6-(5-Methoxy-2-phenyl-inudazo[4,5-blpyridin-3-y1}-3H-1,3-benzothiazol- | 8.4
2-one;

19 6-[2-tert-Butyl-5-(trifluoromethyl mudazof 4, 5-blpyridin-3-y1]-3H-1,3- 8.9

benzothiazol-2-one;

20 6-{2-(4-Fluorophenyiimidazo{4,5-blpyridin-3-y1}-3H-1 3-benzothiazol-2- | 8.3

one;
21 5-{2-{4-Fluorophenvimidazo{4,5-blpyridin-3-yi}-1,3- 8.0
dihydrobenzimidazol-2-one;
22 2-(4-Fluorophenyl}-3-(1H~indazol-3-yljimidazo[4,5-blpyridine; 7.5
23 5-{2-(4-Fluorophenyljimidazo[4,5-blpyridin-3-yljindolin-2-one; 7.6
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Ex # | Compound Name pICs

24 6-{2-(4-Fluorophenviyimidazo{4,5-blpvridin-3-y1}-3H-1,3-benzoxazol-2- 0.5
one;

25 6-(2-Phenyhimidazol4, 5-blpyridin-3-y1}-3H-1,3-benzothiazol-2-one; 8.0

26 3-(1H-Indol-5-y1}-2-phenyl-imidazof[4,5-blpyridine; 6.3

27 6-[2-{4-Fluorophenyi)-S-methyl-imidazo{4, 5-blpyridin-3-v1]-3H-1,3- 9.1

benzothiazol-2-one;

28 6-{2-(6-Fluoro-3-pyridylyimidazol4, 5-blpyndin-3-y1}-3H-1,3-benzothiazol- | 6.6
2-one;

29 6-{2-(2-Fluoro-4-pyridyl}-5-methyl-imidazo{4,5-blpynidin-3-y1}-3H-1,3- 8.6
benzothiazol-2-one;

30 6-[5-Chloro-2-(4-fluorophenviyimidazo[4, 5-blpyridin-3-y1}-3H-1,3- 9.7
benzothiazol-2-one;

31 6-{2-(2-Fluoro-4-pyridv}-5-(trifluoromethy himidazof4, S-bipyridin-3-vi}- | 9.6
3H-1, 3-benzothiazol-Z-one;

32 o-(S-Bromo-2-phenyl-imidazo{4,5-blpyridin-3-y1}-3H-1,3-benzothiazol-2- | 9.3
one;

33 5-{2-(4-Fluorophenyl}-S-(trifluoromethylyimidazof4, 5-blpyridin-3- 52
yljindolin-2-one;

34 5-(2-Phenyhimidazol4,5-blpyridin-3-ylindohn-2-one; 7.9

33 5-12-{4-Fluorophenyl)-5-methyl-imidazo[4,5-blpyrnidin-3-yijindolin-2-one; | 8.5

36 5-[2-Phenyl-S-(influoromethylimidazo[4,5-blpyridin-3-yllindolin-2-one;, | 9.4

37 5-[5-Fluoro-2-{4-fluorophenylyimidazo[4, 5-blpyridin-3-yl]indolin-2-one; 8.2

38 5-{2-Isopropyi-S-(trifluoromethylyimidazo{4,5-bipyridin-3-yljindolin-2- 9.0
one;

39 &-[2-Cyclopentyl-S-(trifluoromethylyimidazol4, 5-blpyridin-3-y1}-3H-1,3- 9.7
benzothiazol-2-one;

40 6-{2-Cyclohexyl-5-{trifluoromethyl}imidazof4,5-blpyndin-3-yi}-3H-1,3- 9.8
benzothiazol-2-one;
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Ex. # | Compound Name pICso

41 6-{2-Cyclopropyl-5-(trifluoromethylyimidazof4,5-bipyridin-3-y1}-3H-13- | 94
benzothiazol-2-one;

42 6-{2-Tetrahydropyran-4-y1-5-(trifluoromethyl himidazo[4,5-blpyridin-3-yi}- | 7.4
3H-1,3-benzothiazol-2-one;

43 2-Cyclopropyl-3-(1H-indazol-5-y1}-5-(trifluoromethy himidazo{4, 5- 8.7
blpyridine;

44 6-[2-Ethyl-5-(trifluoromethyl pnndazol4, 5-blpynidin-3-y1]-3H-1,3- 9.4
benzothiazol-2-one;

45 6-{2-Isopropyl-5-(triflucromethyl yimidazo[4, 5-blpyridin-3-y1}-3H-1,3- 9.4
benzothiazol-2-one;

46 6-{2-Methyl-5-{trifluoromethylyimidazof4,5-blpyridin-3-yi}-3H-1,3- 8.2

benzothiazol-2-one;

47 3-[2-Methyl-5-(irifluoromethyiimidazol4,5-blpyridin-3-vijindolin-2~-one; | 7.2

48 5-{2-Cyclohexyi-5-(trifluoromethyiimidazof4,5-blpyridin-3-vijindolin-2- | 9.2
one;

49 5-[2-Cyclobutyl-5-(irifluoromethyliimidazof4,3-blpyridin-3-yijindolin-2- | 9.5

one;
50 5-{2-Tetrahydropyran-4-y1-5-(triflunoromethyimidazo{4,5-blpyridin-3- 7.2
yljindolin-2-one;
51 5-[2-Tsobutyl-5-{trifhuoromethyl imidazof4,5-blpyndin-3-ytjindohin-2-one; | 8.0
52 (racemic)- 5-[2-Tetrahydrofuran-3-yi-5-(trifluoromethyl)inidazof4,5- 7.7

bipyridin-3-yllindohin-2-one;

53 5-[5-{Trifluoromethyi}-2-(3,3 3~ trifluoropropylyimidazof4,5-blpyridin-3- 7.1

yijindolin-2-one;

54 5-12-(Cyclopentylmethyl}-5-(trifluoromethyimidazo{4, 5-bjpyridin-3- 8.2
yljindolin-2-one;

55 5-{2-Cyclopropyl-S-(trifluoromethyl}imudazof4,5-blpyrnidin-3-yljindolin-2- | 8.1
one;

56 5-[2-Benzyl-3-(trifluoromethylimidazo[4,5-blpyridin-3-yljindolin-2-one;

57 5-12-(Pyrazin-2-yimethy H-S-(trifluoromethy i pmidazof4, 5-blpyridin-3- 4.8

yljindolin-2-one;
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Ex. # | Compound Name plCsg

58 2-Cyclopentyl-3-(1H-indol-5-y1}-5-(trifluoromethyhimidazo{4,5- 79
blpyndine;

59 2-teri-Buty1-3-(1 H-ndol-5-yD)-S-(trifluoromethyhimidazo[4,S-blpyridine;, | 6.6

60 5-12-Cyclopentyl-S-(triflucromethyinudazo{4, 5-blpyridin-3-yljindolin-2- | 8.7

one;

61 5-[2-tert-Butyl-5-{trifluoromethybimidazo{4, 5-blpyridin-3-v1ljindohn-2- 7.9
one;

62 4-{2-(4-Fluorophenyl)-3-(1H-indazol-5-ylyimidazo[4,5-blpyridin-7- 8.2
ylimorpholine;

63 5-{2-(4-Fluorophenyl)-7-morpholino-imidazo|4,5-blpynidin-3-yljindolin-2- | 8.5
one;

64 6-[2-Phenyl-5-(1-piperidyl hmudazo[4,5-blpyridin-3~-y1}-3H-1,3- 83
benzothiazol-2-one;

65 6-{5-Morpholing-2-phenyl-imidazof4,5-bipyndin-3-y1)-3H-1,3~ 0.5
benzothiazol-2-one;

66 o-[S-(Dimethylamino}-2-phenyl-imidazof4,S-blpyridin-3-y1}-3H-1,3- 7.9
benzothiazol-2-one;

67 6-(5-(Difluoromethy I)-2-phenyl-3H-imidazo{4,5-blpyridin-3- 10.0
ylYbenzo[dthiazol-2(3H}-one;

68 6-[2-[4-{ Diftuoromethylphenylfimidazol[4,5-blpyridin-3-y1}-3H-1,3- 7.6
benzothiazol-2-one;

69 6-{7-(Difluoromethyh-2-phenyl-imidazo[4,5-blpyridin-3-y1}-3H-1,3- 8.9

benzothiazol-2-one;

70 6-(7-Isopropyl-2-phenyl-imidazo[4,5-blpyridin-3-y1}-3H-1,3-benzothiazol- | 9.2
2-one;

71 6-(2-(4-Fluorophenyh-5-(hydroxymethyl)-3H-1midazo[4,5-blpyridin-3- 7.4
ylybenzo[d]thiazol-2(3H}-one;

72 6-{2-{4-Fluorophenvi)-7-hydroxy-S-methyl-3 H-imidazo[4, 5-blpyridin-3- 7.6
yibenzo[djthiazol-2{3H)-one;

73 5-(2-(3-Hydroxypropyl)-S-(trifluoromethyl)-3H-imidazo[4,5-blpyridin-3- | 5.9
yiindolin-2-one;

74 5-(2-Cyclobutyl-5-methyl-imidazo{4, 5-blpyridin-3-ylindolin-2-one; 7.8
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75 5-{2-Ethyl-5-methyl-imidazo[4,5-blpyridin-3-yljindolin-2-one; 0.6

76 5-[2-(3-Methyloxetan-3-y1)-S-(trifluoromethyl pmidazol4, 5-blpyridin-3- 6.3
yijindolin-2-one;

77 5-12-(2-Methoxyethy }-S-(trifluoromethyyimidazo[4, 5-blpyndin-3- 6.6
yljindolin-2-one;

78 2-Cyclobutyl-5-cyclopropyl-3-(1H-indazol-5-yl midazo[4,5-blpyridine; 9.8

79 5-Cyclopropyi-3-(1H-indazol-5-y1}-2-1sopropyl-imidazof4,5-blpyridine; 8.7

80 6-{2-Cyclobutyl-5-(trifluoromethylyimidazof4,5-blpyridin-3-y1}-3H-1,3- 8.7
benzoxazol-Z-one;

’1 Azetidin~-1~-yl-[3-(1H-indazol-S-yD)-53-(trifluoromethy imidazo[4,5- 6.3
blpyridin-2-yljmethanone;

82 6-[5-Amino-2-{(4-fluoropheny Bimidazo{4,5-blpyridin-3-y1}-3H-1 3~ 72
benzothiazol-2-one;

83 S-12-(1-Ethylpropyl}-5-(trifluoromethyliimidazol4,5-blpyrnidin-3- 7.2
yljindolin-2-one;

84 5-(2-Isopropyi-5-methyl-imidazof4,5-bipyridin-3-yindolin-2-one; 7.2

85 3-{1H-Indazol-5-y1}-N-phenyl-5-(inflooromethyl imidazo[4,5-blpynidine- | 7.1
2-carboxamide;

86 5-Cyclopropyl-2-(4-fluorophenyl)-3-(1 H-indazol-5-yl)imidazof4,5- 91
blpyridine;

87 5-(2-Cyclopropyl-3-methyl-imidazo{4, 5-blpyridin-3-yljindolin-2-one; 7.1

88 5-12,5-Bis(trifluoromethylimidazol4,5-blpyridin-3-yl]indolin-2-one; 8.8

89 3-(1H-Indazol-5-y1}-2, 5-bis{trifluoromethyl jimidazo{4,5-blpyridine; 8.9

90 2-(Difluoromethy D-3-(1 H~indazol-5-y1}-5-(irifluoromethyljimidazo[ 4,5~ 8.5
bipyridine;

91 3-(1H-Indazol-5-v1}-2-( 2-thienyi}-5-(triflucromethyl imidazof4,5- 8.4
blpyriding;
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oz 2-{2-Fury1}-3-(1H-indazol-5-y1}-5-(trifluoromethy}imidazof4,5-blpynidine; | 8.3

93 5-12-(1, 1 -Difluoroethyl)-S-(inifluoromethyviimidazo[4, 5-blpyridin-3- 8.1
yijindolin-2-one;

94 5-12-(Difluoromethyl}-5-(trifluoromethyhimidazof4, S-blpyridin-3- 7.3
yljindolin-2-one;

95 5-(5-Chloro-2-cyclopropyl-tmidazo[4,5-blpyridin-3-ylhindohn-2-one; 7.4

96 (racemic)-5-[2-sec-Butyl-5-(trifluoromethylinndazol4, 5-blpyridin-3- 8.2

yijindolin-2-one;

97 5-12-(2,2-Dimethylpropy -5-(trifluoromethyl imidazof 4, 5-blpyridin-3- 6.6
yljindolin-2-one;

98 3-(1H-Indazol-5-yi}-2-methyi-S-(irifluoromethy imidazo[ 4, 5-blpynidine; 72

89 5-{2-Ethyl-5-(trifluoromethyinudazo{4, 5-blpyridin-3-yljindolin-2-one; 79

100 (racemic)-3-(1H-lindazol-5-y1)-2-tetrahvdroturan-3~y1-5- 6.6
(trifluoromethylimidazol4,5-blpyridine;

~1
@\

101 3-(1H-Indazol-5-yi)-2-1sobutyl-5-{triftucromethviyimidazo{4,5-blpyridine;

102 {racenc)-3-{ 1 H-Indazol-5-y1)-2-sec-butyl-5-(trifluoromethyl jmidazo[4,5- | 8.0

blpynidine;

103 2-Cyclobutyl-3-(1H-indazol-5-yl)-5-(triftucromethy Himidazo[4,5- 8.8
bipyridine;

104 2-Cyclopentyl-3-(1H-indazol-3-y1}-S-(trifluoromethyjimidazof4,5- 8.3
bipyriding;

105 2-Ethyl-3-(1H-indazol-5-y}-S-(triflucromethylyimidazo[4,5-blpyridine; 8.1

100 5-{2-Cyclopropyl-S-(trifluoromethyl}imidazof4,5-blpyridin-3-yi}-1,3- 8.6
dihydrobenzimidazol-2-one;

107 o-[2-Cyclopropyl-3-(trifluoromethyl imidazo[4,5-blpyridin-3-y1}-3H-1,3- | 7.8
benzoxazol-2-one;

108 2-tert-Butyl-3-(1 H-indazol-5-y1}-5-(trifluoromethyl}mudazol4,5- 7.7

blpyriding;
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109 3-{1H-Indazol-5-y1}-2-1sopropyl-5-{(trifluoromethyimidazof4,5- 9.6
blpyndine;

110 2-(4-Fluorophenyl-3-(1 H-indazol-5-y1}-5-(trifluoromethyimidazof4,5- 9.5
bipyriding;

111 6-(5-Hydroxy-2-phenyl-imidazof4,5-blpyridin-3-y1}-3H-1,3-benzothiazol- | 7.8
2-one;

112 2-{4-Fluorophenyl}-3-(1H-pyrazolo3,4-blpyridin-3-yimdazo[4,5- 6.4
blpynidine;

113 3-(1H-Indazol-5-y1}-2-(2,2, 2-trifluorcethyl)-5- 6.6

(trifluoromethylimidazol4,5-blpyridine;

1i4 2-Ethoxy-3-(1H-indazol-5-y1}-5-(trifluoromethylyimidazo{4,5-blpyridine; | 7.9

=)
~J

115 1-[3-(1H-Indazol-3-y1)-S-(influoromethy imidazol 4, 5-blpyridin-2-
yl]eyclopropanol;

1io 2-(1,1-Difluoroethyl}-3-{1H-indazol-5-y1}-5-(triflusromethyl himidazof[4,5- | 8.7

blpyndine;

117 (R/8)-2-(1-fluoroethyl}-3-(1 H-indazol-5-y1)-5- 8.3
(trifluoromethylimidazol4,5-blpyridine;

118 S-tert-Butyl-2-{(4-fluorophenyl)-3-(1H-1indazol-5-yyimidazo{4, 5- 9.8
blpyriding;

119 2-Cyclobutyi-3-(1H-mmdazol-S-y1)-S-isopropyl-imidazo[4,5-blpynidine; 10.5

120 2-{(4-Fluorophenyl)-3-(1H-indazol-5-yi}-5-1sopropyl-imidazo[4, 5- 10.3
bipyridine;

121 2-(4-Fluoro-3-methyl-phenyl)-3-(1 H-indazol-5-y1}-5- 9.3

(trifluoromethylmidazol4, 5-blpyriding;

122 3-(1H-Indazol-5-y1)-2-(m-tolyl}-5-(irifluoromethy lhimidazof4, 3-blpyridine; | 9.5

123 3-{1H-Indazol-5-y1}-2-(p-toly)-5-(trifluoromethy imidazof4, S-blpyridine; | 8.4

124 3-(1H-~Indazol-5-y1)-2-{(4-pyridyl}-3-(trifluoromethy imidazo[4,5- 7.9
blpyridine;

125 5-Cyclopropyi-3-(1H-indazol-5-y1}-2-(triflucromethyl imudazol4, 5- 9.1
blpyriding;
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126 3-{1H-Indazol-5-y1}-N,N-dimethyl-5-(trifluoromethyl}imidazo[4, 5- 6.1
blpyridine-2-carboxamide;

127 3-(1H-Indazol-5-yI}-N-methyl-S-(tnfluoromethylimidazo[4, 5-blpyridine- | 6.1
2-carboxamide;

128 N-Cyclopropyl-3-(1H-indazol-5-y1}-3-(trifluoromethyl}imidazof4,5- 6.3
blpyridine-2-carboxamide;

129 3-{1H-Indazol-5-y1}-2-methoxy-5-{trifluoromethy hmidazo[4,5-blpyridine; | 7.8

130 N-Ethyl-3-(1H-indazol-5-v1)-S-(trifluoromethyimidazo[4,5-blpyndin-2- 7.0

amine;

131 N-Cyelohexyl-3-(1H-indazol-5-y1}-5-(trifluoromethy Phmidazo{4,5- 6.8
blpyridin-2-amine;

132 6-[2-Cyclobutyl-5-(trifluoromethylyinudazo[4,S-blpyndin-3-y1}-3H-1,3- 10.2

benzothiazol-2-one;

133 6-{2-Cyclobutyl-5-methyl-7-morpholino-inudazo[4,5-blpynidin-3-y1}-3H- | 9.0
1,3-benzothiazol-2-one;

134 6-2,5-Bis{trifluoromethylinidazo[4,S-blpyndin-3-yi}-3H-1,3- i0.1
benzothiazol-2-one;

[u—Y
3
(v

6-(2-Cyclopropyi-7-methvi-imidazo{4,5-b]pvridin-3-v1}-3H-1,3- 7.1
benzothiazol-2-one;

136 6-(2-Cyclopropyl-S-methyl-7-morpholino-imidazo[4,5-blpyndin-3-y1}-3H- | &
1,3-benzothiazol-2-one;

137 5-Chloro-2-cyclobutyl-3-(1H-indazol-5-y1)-7-methyl-imidazo{4,5- 9.3
bipyridine;
138 3-(7-Bromo- 1 H-indazol-5-v1}-2-cyclobuty}-5- 10.7

(trifluoromethylmidazol4, 5-blpyriding;

139 5-[5-Methyl-2-(trifluoromethyimidazo{4, 5-blpyridin-3-yijindolin-2-one; | 7.4

140 5-{2-Cyclopropyl-S-(diflucromethyyimidazol4, 5-blpyridin-3-yljindolin-2- | 8.6
one;

141 S-[S-(Difluoromethyl)-2-1sopropyl-imidazo[4,5-blpyridin-3-yl}indolin-2- 8.9
one;

142 6-{5-Methyl-2-{trifluoromethylyimidazo{4,5-blpyridin-3-yi}-3H-1,3- 8.8
benzothiazol-2-one;
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143 6-{2-Cyclopropyl-S-methyl-imidazo{4,5-blpyridin-3-yi}-3H-1,3- 9.0
benzothiazol-2-one;

144 6-(2-Isopropyl-53-methyl-imidazof4,5-blpyridin-3-y1}-3H-1,3-benzothiazol- | 8.8
2-one;

145 6-(2-Cyclobutyl-5-methyl-imidazo{4,5-blpyridin-3-y1}-3H-1,3- 9.6
benzothiazol-2-one;

146 3-[2-(1,1-Difluoroethyl)-5-methyl-imidazol4,5-blpyridin-3-ylindolin-2- 7.4

one;
147 2-Cyclopropyl-3-(1H-indazol-5-y1}-5-methyl-imidazo[4,5-blpyridine; 8.0
148 3-(1H-Indazol-5-vi}-2-1sopropyl-S-methvi-imidazo[4,5-blpyridine; 8.1
149 2-Cyclobutyl-3-(1H-indazol-5-y1)-S-methyl-imidazo[4,S-blpyridine; 9.1
150 6-{2-(1,1-Difluoroethyl)-5-methyl-imidazof4, 5-bipyridin-3-y1}-3H-1,3- 8.8

benzothiazol-2-one;

151 3-(1H-~Indazol-5-y1)-5-methy-2-(trifluoromethy imidazo[ 4, 5-blpyridine; 7.9

152 2-(1,1-Diftuorcethyl)-3-(1H-indazol-5-y1}- 5-methyl-imidazo{4,5- 7.4
blpyriding;

153 S-[5-{Difluoromethy - 2-(trifluoromethy Hhimidazof4, S-blpyridin-3- 8.6
yljindohn-2-one;

154 5-12-(1,1-Difluorcethyl)-S-{difluoromethy thimidazo{4, 5-blpyridin-3- 83
vijindolin-2-one;

155 2-(4-Fluorophenyl-3-(1 H-indo}-5-y1)-5-methylsulfanyb-imidazof4,5- 7.4
bipyriding;

156 3-(1H-Indazol-5-y1)-2-phenyl-inidazo[4,5-bipynidin-5-ol; 7.6

157 2-Cyclopropyl-3-(1H-indazol-5-v1}-5-methoxy-imidazo[4,5-blpyridine; 79

158 6-[2-Ethyl-5~(trifluoromethyinmidazo[4,5-blpyridin-3-v1]-3H-1,3- 7.5

benzoxazol-2-one;

159 6-{2-Isopropy-5-(triflusromethyi imidazo[4,5-blpyridin-3-y{}-3H-1,3- 7.8
benzoxazol-Z-one;
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160 6-{2-Tetrahydropyran-4-yl-5-{iriftucromethyiyimidazo{4,5-blpyridin-3-yi}- | 6.0
3H-1,3-benzoxazol-2-one;

161 (R/8}-6-[2-Tetrahydrofuran-3-yi-S-(trifluoromethyl jimidazo[4,5-blpyridin- | 6.5
3-y1}-3H-1,3-benzoxazol-2-one;

162 6-[2-(Ethoxymethyl}-5-(trifluoromethylhimidazo[4, 5-blpyridin-3-yi}-3H- 6.2
1,3-benzoxazol-2-one;

163 6~[2-tert-Butyl-5-{trifluoromethyhimidazol4,5-blpyridin-3-v1]-3H-1,3- 6.8
benzoxazol-2-one;

164 5-12-(2-Fluoro-d-pyridyl}-S-(trifluoromethyhimidazo{4, 5-blpyridin-3- 8.9
vijindolin-2-one;

165 2-(2-Fluoro-4-pyridyly-3-(1 H-indazol- 5-y1}-5- 8.8
(trifluoromethylyimidazol4,5-blpyridine;

166 3-12-(3-FluorocyclobutyD)-5-(trifluoromethylimidazof4, S-blpyridin-3- 8.0
yljindolin-2-one;

167 (R)-3-(1 H-Indazol-5-y1}-2-sec-butyl-5-(trifluoromethyl himidazo[4,5- 8.7
blpyndine;

168 (8)-3-(1H-Indazol-5-y1}-2-sec-butyl-3-(trifluoromethy hmudazo[4,5- 8.2
bipyridine;

169 2-(5-Flooro-2-pyridyly-3-(1 H-indazol- 5-y1}-5- 8.5
(trifluoromethylyimidazol4,5-blpyridine;

170 3-{1H-Indazol-5-y1}-5-1sopropyl-2-{triftuoromethyHimidazo{ 4,5~ 9.2
blpynidine;

171 S-terr-Butyl-3-(1H-indazol-5-v}-2-(trifluoromethyljimidazo[4, 5~ 8.5
bipyridine;

172 3-(1H-Indazol-5-yI}-N-isopropyl-S-(trifluoromethy imidazof4, 5 54
bipyridine-2-carboxamide;

173 [3-(1H-Indazol-5-y1}-5-(triflucromethylimidazof[4,5-blpyridin-2-yi}- 5.0
pyrrolidin-1-yl-methanone;

174 2-{4-Fluorophenyl)-3-(1H-indol-5-y imidazo[4,5-bipyridine;

175 4-12-(4-Fluorophenyh-3-(1 H-indol-S-yhimudazof4,S-blpyridin-7-
yljmorpholine;

176 3-(1H-Indazol-5-yi}-2-[4-(trifluoromethylphenyHimidazo{4, 5-blpvridine; | 5.0
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177 3-(1H-Indazol-5-y1}-2-[4-{trifluoromethoxyphenytjimidazof4,5- 4.9
blpyndine;

178 5-[2-[4~(Trifluoromethyhphenyllinudazol4,5-blpyndin-3-yiindolin-2-one; | 5.5

179 tert-Butyl 3-[3-(2-oxoindolin-5-y1}-5-(triftluoromethyl imidazo{4,5- 5.5
blpyridin-2-yljazetidine-1-carboxylate;

180 5-[2-{ Azetidin-3-yD)-5-{trifluoromethy D hmidazo[4, 5-blpyridin-3-yljindohn- | 5.7
2~-one;

181 5-(2,5-Dimethylimidazol4,5-blpyridin-3-yl}indolin-2-one; 5.6

182 2-Cyclopentyl-3-(1H-indol-5-y1}-S-piperazin-1-yl-imidazo[4,5-bipyridine;

183 Methyi 3-[3-(2-oxoindohin-5-v1)-S-(trifluoromethy imidazo[4,5-blpyridin- | 5.7

2-yl}propanoate;

184 3-(7-Bromo-1H-indazol-5-y1}-2-1sopropyl-S-(triflucromethyiyimidazo{4,5- | 11.0

bipyridine;

185 6-(2-Cyclobutyl-S-(irifluoromethyl)-3H-imidazof4,S-blpyridin-3-y1}-3- 7.0
methylbenzo[djthiazol-2(3H)-one;

186 3—(7_3H~ 1H-indazol-5-y1}-2-1sopropyl-S-(trifluoromethyi}-3H-imidazo{4,5-
blpyriding;

187 3-{7-Bromo-1H-indazol-5-y1}-2,5-bis{triflucromethyDimidazol4, 5- 11.0
blpynidine;

188 3-(7-Phenyl-1H-indazol-5-y1}-2, 5-bis{trifluoromethyl}-3H-inudazo{4,5- 6.5
blpyridine;

189 2,5-Bis{triflucromethyl)-3-(7-vinyl-1H-indazol-5-y1}-3H-1midazo[ 4,5~ 10.4
bipyriding;

190 6-(5-(Trifluoromethyl}-3H-1midazo[4,5-blpyridin-3-yhbenzo[d]thiazol- 6.5

2{3H)-one;

191 3-(3-Fluoro-1H-indazol-5-y1}-2-1sopropyl-5-(trifluoromethyljimidazof4,5- | 8.4
blpyndine;

192 $5-Chloro-3-(1H-~indazol-5-y1}-2-(irifluoromethyimidazol4,5-b]pyridine; 8.6

193 5-Ethyl-3-{(1 H-indazol-5-yH-2-(trifluoromethyl himidazo[4,5-blpyridine; 8.8
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194 3-{7-Methyl-1H-indazol-5-y1}-5-(triflucromethy imidazo[4, 5-blpyridine; 77
195 2-(4-Floorophenyl)-3-(7-methyl-1H-indazol-5-v1}-5- 10.9
(trifluoromethylimidazol4,5-blpyriding;

196 | 2-Ethoxy-3-(3-fluore-1H-indazol-5-y1}- 5-(trifluoromethyl inudazo[4,5- 7.6
blpyridine;

197 2-Cyclopropyl-3-(3-fluoro-1H-ndazol-5-y1}-5- 8.2
{(trifluoromethyl hmidazo[4,5-blpyridine;

198 2-1sopropyl-3-(7-methyl-1H-indazol-5-y1}-5-(triflucromethyljimidazof4,5- | 10.5
blpyridine;

199 3-(7-Chloro-1H-indazol-5-v[}-2-{trifluoromethyjimidazo{4,5-blpyrnidine; 8.7

200 3-(7-Chloro-1H-indazol-S-y1}-2-1sopropyl-imidazof4,5-blpyridine; 8.2

201 3-(1H-indazol-5-y1)-7-methyl-2-{trifluoromethyl imidazol4,5-blpyriding; 7.0

202 3-(7-Chloro-1H-indazol-5-y1}-7-methy1-2-(irnfluoromethy Hhimidazo[4,5- 92
bipyridine;

203 7-Methyl-3-(7-methyi-1H-indazol-5-y1}-2-(trifluoromethy imidazo[4,5- 8.3
blpyriding;

204 3-{1H-pyrazolo|3,4-blpyridin-3-y1)-2,S-bis(trifluoromethyimidazof 4,5~ 7.9
blpynidine;

205 3-(7-Oxado-1H-pyrazolof3,4-blpyridin-7-tum-5-v1}-2,5- 6.4
his(trifluoromethylimidazo[4,5-blpyridine;

206 6-{S-(difluoromethyD)-2-(trifluoromethylyimidazof4,S-blpyridin-3-yi}-3H- | 9.5
1,3-benzothiazol-2-one;

207 3-(7-Chloro-1H-indazol-5-y1}-2, 5-bis{difluoromethyljinudazo{4,5- 10.2
blpyridine;

208 5-Cyclobutyl-3-(1H-indazol-5-y1}-2-(trifluoromethyyinudazo{4,5- 9.8
bipyridine;

209 5-(2-Ethyl-5-methyl-imidazof4,5-blpyridin-3-ylindoline-2, 3-dione;

210 5-(Diftuoromethyl)-3-( 1 H-indazol-5-v1}-2-1sopropyl-mmidazof4,5- 52

blpyriding;
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211 5-(1,1-Difluoroethyl}-3-(1H-indazol-5-vi}-2-1sopropyi-imidazo[4,5- 8.3
blpyndine;

212 2,5-Bis(diftuoromethyl}-3-(7-methyl-1H-indazol-5-yHimidazo[4,5- 10.1
bipyriding;

213 2-(2-Fluoro-4-pyridyh}-5-methyl-3-(7-methyl-1 H-indazol-5- 9.3

ylymidazo[4,5-blpyridine;

214 N-(2-Fluoroethyt}-2-1sopropyt-N-methy -3 -(7-methyl- 1 H-indazol-5-y1}-5- | 9.8
{(trifluoromethyl hmidazo[4,5-blpyridin-7-amine;

215 5-12-(2-Fluoro-d-pyridyl}-S-(trifluoromethyhimidazo{4, 5-blpyridin-3- 5.8
vijindoline-2,3-dione;

216 Methvi 3-[3-(2,3-dioxoindolin-5-y1}-5-(trifluoromethyl jinudazol4, 5- NT
blpyridin-2-vlipropanocate;

217 2-(2-Fluoro-4-pyridyh)-3-( 7-methyl-1 H-indazol-5-y1)-5- 10.3
(trifluoromethyl imidazo[4,5-blpyridine;

218 3-{7-Chloro-1H-1ndazol-5-y1}-7-(2-fluoroethoxy}-2, 5~ 103
bis{trifluoromethyliimidazof4,5-blpyridine;

219 (E)-3-(5-(2,5-Bus(trifluoromethyl)-3H-1midazo[ 4, 5-blpyndin-3-yl)- 1 H- 7.8

mdazol-7-yprop-2-en-1-ol;

220 3-(5-(2,5-Bis{trifluoromethyl}-3H-imidazo{4,5-blpvnidin-3-y1}- 1H-indazol- | 6.8
7-ylpropan-1-of;

221 3-{7-Propyl-1H-indazol-5-¢1}-2,5-bis{trifluoromethyl-3H-imidazo{4,5- 9.9
blpynidine;

222 (E}-3-(3-(7-Methyi-1H-indazol-S-y1)-2-(trifluoromethyl}-3H-imidazo{4,5- | 7.5
bipyridin-S-yliprop-2-en-1-0l;

223 3-(3-(7-Methyl-1H-ndazol-5-y1}-2-(triflooromethy}-3H-1nudazof4,5- 7.0
bipyridin-S-ypropan-1-ol;

224 3-(7-Methyl-1H-indazol-5-y1}-5-propyl-2-(trifluoromethyl}-3H- 9.8
imidazo{4,5-blpyridine;

225 4-[3-(1H-Indazol-5-y1}-5-(trifluoromethylyimudazof 4, 5-blpyridin-2- 0.6
viipyridin-2-ol;

226 3-(1H-~Indazol-5-yD-5-{trifluoromethyimidazo[4,S-blpyridine; 6.4

227 3-(7-Chloro-1H-indazol-5-v1}-2-cyclopropyl-5- 103

(diftuoromethyi}imidazol4,5-blpyridine;
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228 5-(Difluoromethyl)-2-{4-fluorophenyi}-3-(7-methyl- 1 H-indazol-5- 10.8
yiimidazol[4,5-bipyridine;

229 3-(7-Chloro-1H-indazol-5-v1}-5-(difluoromethyl}-2-(4- 112

fluorophenyimuidazo{4,5-blpyridine,

230 6-{7-Morpholino-2, 5-bis(trifluoromethyhinudazo{4,5-blpyridin-3-y1}-3H- | 9.0
1,3-benzothiazol-2-one;

231 4-[3-(1H-Indazol-5-v1}-2, 5-bis(trifluoromethy Bimidazo[4, 5-blpyridin-7- 8.4
ylimorpholine;

232 2-(1,1-Diftuoropropyi}-3-(1 H-indazol-5-v1)-5- 7.8
(trifluoromethylimidazol4,5-blpyridine;

233 6-{2-(1,1,2,2,2-Pentatluoroethyly-5-(trifluoromethyl}imidazo[4, 5-bipynidin- | 9.5
3-y1}-3H-1,3-benzothiazol-2-one;

234 6-[2-(Dntluoromethy h-3-(trifluoromethyhinudazo[4,5-blpyridin-3-y1}-3H- | 10.1
1,3-benzothiazol-2-one;

233 6-{2-(Dhfluoromethy H-S-(trifluoromethy limidazof4, 5-blpyridin-3-yi}{-3H- | 7.2
1,3-benzoxazol-2-one;

236 6-2,5-Bis{trifluoromethylinidazo[4,S-blpyndin-3-yi}-3H-1,3- 8.2
benzoxazol-2-one;

237 3-(3-Fluoro-1H-indazol-5-y1)-2, 5-bis{trifluoromethylyimidazo{4,5- 8.6
blpyriding;

238 S-¢Difluoromethy }-3-(1Huindazol-5-y 13- 2-(trifluoromethyl jimidazof 4, 5- 9.4
blpynidine;

239 6-{2-Methoxy-S-(trifluoromethyl jimidazof4,5-blpyridin-3-yi}-3H-1,3- 8.7
benzothiazol-2-one;

240 6-{2-Ethoxy-5-(triflucromethylinudazo{4,5-blpyridin-3-y1}-3H-1,3- 5.0

benzothiazol-2-one;

241 2-Methoxy-3-(7-methyl-1H-indazol-5-y1}-5-(trifluoromethyvimidazo{4,5- | 9.4

blpyridine;

242 2-Ethoxy-3-(7-methyl-1H-indazol-5-y1)-5-(trifluoromethyHimidazo{4, 5~ 9.4
bipyridine;

243 S-[2-Ethoxy-3-(trifluoromethyDimidazol4, 5-blpyridin-3-yljindolin-2-one; | 7.8

244 5-{2-Methoxy-5-(trifluoromethylimidazo{4, 5-bipyridin-3-yllindohin-2- 7.4
one;

362
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245 3-(1H-indazol-5-y1)-2-(methylsulfonyimethyi)-5- 0.5
(triftuoromethyihimidazo[4,5-blpyridine;

246 2-(3-Floorocyclobutyl}-3~(7-methyl- 1 H-indazol-5-y1}-5- 9.9
(trifluoromethylimidazol4, 5-blpyriding;

247 2-(3-Fluorocyclobutyl}-3-(7-methyl-1H-indazol-5-y1)-5- 10.2
(triffuoromethyliimidazol4,5-blpyridine;

248 3-{7-Chloro-1H-mmdazol-5-y1}-2-(3-fluorocyclobutyl)-5- 9.8
{(trifluoromethyl hmidazo[4,5-blpyridine;

249 | 3-(7-Chloro-1H-mndazol-5-yl}-2-(3-fluorocyclobutyl)-S-methyl- 93
imidazo{4,5-blpyridine;

250 3-(7-Chloro-1H-indazol-5-v1}3-2-(3-fluorocy clobutyl}-5- 10.5
(trifluoromethylyimidazol4,5-blpyridine;

251 2-(1-Methoxy-1-methyl-ethy1}-3-(7-methyl-1H-~indazol-5-y1}-5- 8.6
(trifluoromethyl imidazo[4,5-blpyridine;

252 2-(1,1-Difluoroethyl}-3-{7-methyl-1H-indazol-5-vi}-5- 9.8
(triftuoromethyihimidazo[4,5-blpyridine;

253 2-(1-Fluoro-1-methyl-ethyl}-3-(7-methyi-1 H-indazol-S-y1)-5- 9.7
(trifluoromethylimidazol4,5-blpyridine;

254 3-(7-Chloro-1H-indazol-5-y1}-2-(1-fluoro-1-methyl-ethyl)-5- 102
(trifluoromethylyimidazol4,5-blpyridine;

255 2-Cyclopropyl-3-(7-methyl-1H-indazol-5-v1}-5- 10.5
{(trifluoromethyl hmidazo[4,5-blpyridine;

256 {(*R)-2-(1-Fluoroethyl}-3-(7-methyl- 1H-indazol-5-y1)-5- 10.1
(trifluoromethylimidazol4,5-blpyridine;

257 (*8)-2-(1-Fluoroethy}}-3-(7-methyl- 1 H-indazol-5-y1}-5- 103
(trifluoromethylimidazol4, 5-blpyriding;

258 3-(7-Chloro-1H-indazol-5-v1}-2-(1-fluorocyclopropyl)-3- 10.2
(triffuoromethyliimidazol4,5-blpyridine;

259 2-{1-Fluorocyclopropyly-3-(7-methyl-1H-indazol-5-y1}-5- 10.1
(triftuoromethyihimidazo[4,5-blpyridine;

260 3-(1H-~Indazol-5-y)-N-isopropyl-N-methyl-5- NT
(trifluoromethylyimidazol4,5-blpyridine-2-carboxamde;

261 2-(2-Chloro-4-pyridy1}-3-(7-methyl-1H-indazol-5-y1}-5- NT
(trifluoromethylyimidazol4,5-blpyridine;
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262 2-(2-Bromo-4-pyridyl}-3-(7-methyl-1 H-indazol-5-y1)-5- NT
(triftuoromethyi imidazo[4,5-blpyridine;

263 S-(Diftucromethyl)-2-(2-fluoro-4-pyridy)-3-(7-methyl-1 H-indazo}-5- 9.8
yihmidazo[4,S-blpyridine;

264 3-(7-Chloro-1H-indazol-5-y1}-5-(difluoromethyl}-2~(2-fluoro-4- 10.0
pyridyhyimidazo[4,5-blpyridine;

265 3-{4-Chloro-1H-mndazol-6-y1}-2, 5-bis{triflucromethyDimidazol4,5- 6.9
blpynidine;

266 6-{2-(1,1-Difluoroethyl)-S-(trifluoromethylyimidazo{4, 5-blpyridin-3-yli}- 10.0
3H-1,3-benzothiazol-2-one;

267 3-(7-Chloro-1H-1ndazol-5-y1}-2-(1,1-difluoroethyl}-5- 10.8
(trifluoromethylyimidazol4,5-blpyridine;

268 3-(7-Chloro-1H-indazol-S-y1)-S-methy - 2-(trifluoromethy himidazo[4,5- 10.2
blpynidine;

269 3-(7-Chloro-1H-indazol-5-y1}-5-{ difluoromethyl}-2-1sopropyl-imidazof4,5- | 10.5
blpyndine;

270 3-(7-Chloro-1H-indazol-5-v1}-2, 5-bis(trifluoromethylyimidazo[4,5- 10.7
bipyridine;

271 5-12,5-Bis{trifluoromethylpinmidazol4,5-blpyridin-3-yi]-7-chloro-indolin-2- | 9.7
one;

272 7-Chloro-5-{2-{difluoromethyl}-5-(trifluoromethyyindazof4, 5-blpynidin- | 9.7
3-yljindolin-2-one;

273 S-(Difluoromethyl)-2-1sopropyl-3-(7-methyl-1H-indazol-5-yimidazo[4,5- | 10.2

blpyridine;
274 3-(7-Chloro-1H-indazol-5-y1}-5-(difluoromethyl}-2-methyl-nmudazol4,5- 9.5
bipyriding;

275 5-12,5-Bis(trifluoromethylimidazol4,5-blpyridin-3-yi}-7-methyi-indolin-2- | 9.9
one;

~3

276 5-12-(1,1-Difluoroethyl)-5-{triflucromethy Hyimidazo{4, 5-blpyridin-3-yi}-7- | 2.
methyl-indolin-2-one;

277 3-(7-Chloro-1H~indazol-5-y1}-2-(difluoromethyl)-5- 102
(trifluoromethylimidazol4,5-blpyridine;

278 3-(7-Chloro-1H-indazol-5-y1)}-2-{difluoromethyl}-5-methyl-imidazof4,5- 8.5
blpyriding;
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279 3-(7-Chloro-1H-indazol-5-y }-6-fluore-2-(trifluoromethyimidazof 4,5- 8.9
bipyridine;

280 3-(7-Bromo- 1 H-indazol-5-v1}-2-(diflucromethyl)-5- 10.8
(trifluoromethylimidazol4, 5-blpyriding;

281 6-{2,5-Bis(trifluoromethyimidazol4,5-blpyridin-3-yi}-4-methyi-3H-1,3- 10.2
benzothiazol-2-one;

282 6-{2,5-Bus{trifluoromethyHimudazo[4,5-blpyridin-3-yij-4-chloro-3H-1,3- 10.5
benzothiazol-2-one;

283 6-12,5-Bis{triflucromethyijimidazo{4,5-blpyridin-3-yl}-4-fluoro-3H-1,3- 8.6
benzoxazol-2-one;

284 Methvl 5-[2,5-bis{trifluoromethy Biimidazo{4,5-blpyridin-3-y1]- 1 H- 6.9
indazole-7-carboxylate;

285 Methyl 5-[2-(difluoromethyl}-5-(trifluoromethyBimidazo{4,5-blpyridin-3- | 6.6
yl}-1H-indazole-7-carboxylate:

286 | Z-(Difluoromethyl)-3-(7-methyl-1H-indazol-5-yi)-5- 103
(triftuoromethyihimidazo[4,5-blpyridine;

287 S5-12-(Difluoromethyl)-S-(irifluoromethy imidazof4, 5-blpyridin-3-y1}-7- 9.8
methyl-indolin-2-one;

288 5-12-(Difluoromethyl)-S-(trifluoromethy imidazof4, 5-bjpyridin-3-y1}-7- 8.2
fluoro-indolin-2-one;

289 3-(4-Methyl-1H-indazol-6-y1)-2, S-bis(trifluoromethyljirmdazof 4,5~ 8.4
blpynidine;

290 6-{2,5-Bis{trifluoromethyinudazol4,5-blpyndin-3-yi}-4-bromo-3H-1,3- 9.7
benzoxazol-2-one;

291 3-(1H-Indazol-6-yi}-2, S-bis{trifluoromethyDimidazo[4,5-blpyridine; 7.2

292 5-12,5-Bis(trifluoromethyliimidazo{4,5-blpyridin-3-yi]-1,3- 8.1
dihydropyrrolo[2,3-blpyridin-2-one;

293 3-(1H-Pyrrolof2,3-blpyridin-5-yi}-2,S-bis(trifluoromethyl imidazof4,5- 7.4
blpyndine;

294 3-(7-Methyl-1H-~indazol-5-y1}-2, 3-bis(trifluoromethyl imidazo[ 4, 5- 10.7
bipyridine;

295 5-12,5-Bis{trifluoromethyl imidazol4,5-blpyridin-3-yi}-1H-indazole-3- 7.4

carbonitrile;
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296 5-[2-{ Diftuoromethy )-5-(irifluoromethy limidazof4, S-blpyridin-3-yl}-1H- | 6.8
indazol-3-0l;

297 6-[2-Cyclopropyl-3-{triflucromethyl imidazo[4,S-blpynidin-3-ytiindohn-2- | 6.0
one;

298 3-(3-Bromo-1H-indazol-5-v1}-2-isopropyl-3-(trifluoromethyimidazo[4,5- | 7.1

blpyridine;

299 7-Chloro-5-{2-1sopropy -3-{trifhuoromethy imidazof4,5-blpynidin-3- 9.7
yljindohn-2-one;

300 3-(7-Chloro-1H-indazol-5-y1)-6-fluoro-2-isopropyl-imidazo[4,5- 8.6
bipyridine;

~1
wh

301 5-12-Isopropyi-S-(triflucromethyiimidazol4,5-blpyridin-3-vi}-1,3-
dihvdropyrrolo[2,3-blpyrnidim-2-one;

302 2-Isopropyl-3-(1H-pyrazolo[3,4-blpyridin-S-y1)-5- 7.4
(trifluoromethyl imidazo[4,5-blpyridine;

303 Z-Isopropyl-3-(1H-pyrrolof2,3-blpyridin-5-y1)-5- 7.5
(triftuoromethyihimidazo[4,5-blpyridine;

304 3-(7-Allyl-1H-~ndazol-5-y1)-2, 3-bis(trifluoromethyl}-3H-~1midazo[4, 5- 7.2
bipyridine;

305 3-(7-(Prop-1-en-2-yl}-1H-indazol-5-y1)-2,5-bis(trifluoromethyl)-3H- 10.7

imidazo{4,5-blpyridine;

306 3-{7-Chloro-1H-mndazol-S-y -S-(trifluoromethyinudazo{4,5-blpyridine; 8.6

307 3-(7-Chloro-1H-indazol-5-y1)-2-cyclopropyl-5- 113
(trifluoromethylimidazol4,5-blpyridine;

308 3-(7-Chloro-1H-indazol-5-v1}-2-cyclobuty}-5- 113
(trifluoromethylmidazol4, 5-blpyriding;

309 7-Methyl-5-{2-methyl-5-(trifluoromethyl himidazof 4, 5-blpyridin-3- 92
yljindolin-2-one;

310 5-{2-Isopropyi-S-(trifluoromethyl}imidazo[4,5-bipyridin-3-y1}-7-methyl- 9.8

indolin-Z-one;

311 2-Isopropyl-3-(4-methyl-1H-indazol-6-yD)-5-(trifluoromethyl)inidazo[4,5- | 7.8
bipyridine;

312 3-(7-Chloro-1H-indazol-5-y1}-2-methyl-5-{(trifluoromethy Himidazo{4,5- 9.6
blpyriding;
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313 7-Chloro-5-{2-methyi-S-(triflusromethyllimidazol4, 5-blpyridin-3- 9.0
yljindolin-2-one;

314 3-(7-Chloro-1H-indazol-5-y1}-2-ethyl-5-(irifluoromethy hnudazof4,5- 10.5
bipyriding;

315 2-EBthyl-3-(7-methyl-1H-indazol-5-y1)-S-(trifluoromethylyimidazo[ 4,5~ 10.0
blpyridine;

316 3-{7-Chloro-1H-mndazol-5-y1}-2Z-isopropyl-S-(trifluoromethyi homudazo[4,5- | 10.7
blpynidine;

(9%
jammi
~J

3-(7-Methyl-1H-indazol-5-y1}-2-(trifluoromethylyimidazo[4, 5-blpyridine; 8.0

318 7-Methyl-5-{ 2-{trifluoromethylimidazol4, 5-blpyridin-3-yilindolin-2-one; | 7.5

319 2-Methyi-3-(7-methyl-1H-indazol-5-y1}-5-(trifluoromethy hinudazo{4,5- 9.2
blpynidine;

320 3-{1H-Indazol-5-y1}-5-(2-pyridyl}-2-(trifluoromethy imidazo{4,5- 6.7
bipyridine;

321 2-Cyclopropyl-3-(difluoromethyl)-3-(1 H-indazol-5-ylimidazo[4,3- 9.0
bipyridine;

322 5-(Diftuoromethyl)-2-(4-flusropheny -3-( 1 H-indazol-5-y1 imidazof4,5- 10.2
blpyriding;

323 S-{Dnftuoromethyl)-3-( 1 H-indazol-5-y1}-2-phenyl-imidazo[4,5-blpynidine; | 10.3

324 3-{7-Chlore-1H-indazol-5-y1}-5-(difluoromethyl)-2- 103
(trifluoromethylimidazol4,5-blpyridine;

325 5-[5-(Difluoromethyl)-2-(trifluoromethy imidazof4, 5-bjpyrnidin-3-y1}-7- 9.5
fluoro-indolin-2-one;

326 5-(Diftucromethyl)-3-(7-methyl-1H-1ndazol-5-y1}-2- 104
(triffuoromethyliimidazol4,5-blpyridine;

327 3-(7-Chloro-1H-indazol-5-y 1}-2-(2-flucro-4-pyridyl)-5-methyl- 9.6

midazo|{4,5-blpyridine;

328 3-(7-Bromo- 1 H-indazol-5-v1}-2-(2-fluoro-4-pyridyl)-S- NT
(trifluoromethylimidazol4,5-blpyridine;

329 5-(2-(Hydroxymethy}-6-(trifluoromethyl)-1H-pyrrolof 2, 3-blpyridin-1-yl)- | 9.0
7-methylindolin-2-one;

367
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330 (1-(1H-Indazol-5-y1}-6-(trifluoromethyi}-1H-pvrrolo{ 2, 3-bjpyridin-2- 7.6
yi}methanol;

331 7-Methyl-5-(2-methy-6-{triflucromethyl)- 1 H-pyrrolof2,3-blpyndin-1- 11.0
yihndolin-2-one;

332 5-(2-Isopropyi-1H-pyrrolof2,3-blpyridin-1 -y1}-7-methyl-1 H-indazole; 104

333 1-{7-Chloro-1H-1ndazol-5-y1}-2Z-methyl-pyrrolof2,3-blpyriding; 8.2

334 S-{6-{Difluoromethy)-2Z-1sopropyl-pyrrolof2,3-blpyridin-1-yi}-7-methyl- 10.4
indolin-2-one;

335 I-(1H-Indazol-5-yi}-2-1sopropyi-6-(trifluoromethy ipyrrolof 2, 3-blpyridine; | 10.8

336 S-[2-(Difluoromethyl)-6-(trifluoromethy Dpyrrolo[2,3-blpyridin-1-y1}-7- 11.0
methyl-indolin-2-one;

337 6-{2-(Dhfluoromethy H-6-(triflucromethy hpyrrolo]2,3-blpyndin-1-y1}-3H- | 9.9
1,3-benzothiazol-2-one;

338 7-Chloro-S-{2-methylpyrrolof 2,3-blpyridin-1-yl)indolin-2-one; 8.1

339 1-(7-Methyl-1H-indazol-5-y1}-6-(trifluoromethylipyrrolo] 2,3-blpynidin-3- | 7.1

ol
340 3-{Dnfluoromethy -1 7-methyl-1H-indazol-5-y1}-6- 7.9
{triffuoromethylpyrrolo]2,3-blpynidine;
341 6-Methyl-1-(7-methyi-1H-indazol-S-ylpyrrolo]2,3-blpyridine; 7.8
342 5-(2-Isopropyi-6-methyl-pyirolof2,3-blpyridin-1-ylindolin-2-one; 9.6

343 2-(4-Fluorophenyl}-1-(1H-indol-5-y1}-6-methoxy-pyrrolo[2,3-blpyridine; 6.

3]

Q\
[

344 2-{4-Fluorophenyl)-1-indolin-S-vi-pyrrolof2,3-blpyridine;

345 2-{4-Fluorophenyl}-1-(1H~indol-S-yDpyrrolo]2,3-blpynidine;

~J
JA—

346 5-{3-Bromo-2-(4-fluorophenvpyrrolof 2,3-blpyridin-1-vijindolin-2-one; 8.4

308




WO 2016/176460 PCT/US2016/029801

Ex # | Compound Name pICs
347 5-{2-{4-Fluorophenyhpyrrolof[2,3-blpyridin-1-vlindolin-2-one; 8.6
3438 6-Fluoro-2-(4-fluorophenyl)- 1-(1H-indol-S-yhpyrrolof2,3-blpyridine; 7.0

349 5-[3-Bromo-6-fluoro-2-(4-tfluorophenylpyrrolof[2,3-blpyridin-1-yiindolin- | 8.4
2-one;

350 3-[6-Fluoro-2-(4-fluorophenyl)pyrrolof2,3-blpynidin-1-ylindolin-2-one; 9.1

(9%
(¥}
i
~3
=)}

1-{1H-Indol-5-y1}-2-methyl-6-(trifluoromethyl}pyrrolo[2,3-blpyridine;

352 5-{2-Methyl-6-(trifluoromethyipyrrolof 2,3-blpyridin-1 -yl jindolin-2-one; 9.3

353 7-Methyl-5-(2-methyi-1H-pyrrolof 2,3-blpyridin-1-yindolin-2-one; 7.9

354 5-{2-Methyl-6-{(trifluoromethy -1 H-pyrrolo{ 2, 3-blpyridin-1 -y1)-1H- 9.3
indazole;

355 o-(2-Methyl-6-(trifluoromethyl}- 1 H-pyrrolof 2,3-blpyridin- - 10.7
yvbenzo[d]thiazol-2(3H)-one;

356 1-(7-Chloro-1H-indazol-5-v1}-2-1sopropyl-pyrrolo] 2, 3-blpyridine; 10.7

357 7-Chloro-5-{2~-1sopropylpyrrolof2,3-blpyridin-1 -y indohin-2-one; 10.5

358 5-(2-Isopropylpyrrolof2,3-blpyridin- 1-y1}-7-methyl-indolin-2-one; 9.7

359 5-(2-Cyclopropyipyrrolof2,3-blpyridin-1 -y}~ 7-methyl-indolin-2-one; 8.0

P

360 5-(2-Isopropyi-6-methyl-pyrrolof 2,3-blpyridin-1-yi)-7-methyl-indolin-2- 10.2

one;
301 7-Fluoro-5-(2-1sopropylpyrrols{2,3-blpyridin-1-ylindolin-2-one; 8.1
362 7-Fluoro-5-(2-1sopropyl-6-methyl-pyrrolof2,3-blpyridin-1-ylindohn-2- 10.4
one;
363 7-Flooro-5-(2-methylpyrrolo|2,3-blpyridin-1-yl}indolin-2-one; 6.7

369
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364 7-Fluoro-5-[ 2-methyl-6-(trifluoromethylipyrrolof 2,3-bpyridin-1 - 5.5
yljindolin-2-one;

365 (R/S}-7-Fluoro-5-[ 2-tetrahydrofuran-3-yl-6-{(trifluoromethypyrrolof2,3- 8.7

bipyridin-i-yllindohn-2-one;

366 7-Fluoro-5-[2-(methoxymethy }-6-(trifluoromethy hpyrrolo[2,3-blpyridin- | 9.2
I-yljindolin-2-one;

367 3-[2-Isopropyi-6-(trifluoromethylipyrrolo{2,3-blpynidin-1-v1]-7-methyi- 10.6
mdohn-2-one;

308 (R/S)-5-[2-(1-MethoxyethyDipyrrolof2,3-blpyridin-1-yl}-7-methyl-indolin- | 7.5
2-one;

369 7-Flooro-5-[ 2-isopropyl-6-(triflucromethy Dpyrrolo{2,3-bipyridin-1- 111

yljindolin-2-one;

370 2-1sopropyl-1-(7-methyl-1H~1ndazol-5-yi}-o-(trifluoromethypyrrolof2,3- | 11.1

blpynidine;

371 2-(3-Fluoropropyl}-1-{ 7-methyl-1H-mmdazol-5-y1}-6- 10.4
{(triftuoromethyipyrrolo]{2,3-blpyriding;

372 1-(7-Chloro-1H-indazol-5-v1}-2-(3-fluoropropyi)-6- i0.5
(trifluoromethylpyrrolo{2,3-blpyriding;

373 2-Methyl-1-{7-methyi-1H-indazol-5-y1)-6-(trifluoromethyypyrrolof 2,3- 103
blpyriding;

374 1-{7-Chloro~-1H-ndazol-5-y1}-2Z-methyl-6-(trifluoromethy ipyrrolof 2,3~ 10.9
blpynidine;

375 2-Methyi-1-(7-methyl-1H-indazol-5-ylpyrrolo]2,3-blpyridine; 8.0

376 S-[2-Isopropy-O-(triflucromethyDpyrroto]2,3-blpyridin-1-yi}-1H- 10.3

pyrazolo[3,4-blpynidime;

377 1-(7-Methyl-1H-indazol-5-y1}-6-(triftucromethy Dpyrrolof 2,3-blpyridine; 8.7

378 7-Methyl-5-(6-methvipyrrolo]2,3-blpvridin-1-yljindolin-2-one; 7.0
379 7-Fluoro-5-(6-methylpyrrolo[2,3-blpyridin-1-yl}indolin-2-one; 7.0
380 5-(2-Cyclopropyi-6-methyl-pyrrolof2,3-bipyridin-1-vijindolin-2-one; 5.0
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381 2-{4-Fluorophenyl)-1-(1H-indol-5-y1}-6-methyl-pyrrolo[2,3-blpyridine; 8.3
382 5-[2-(4-Fluorophenyl}-6-methyl-pyrrolo[ 2,3-bipyridin-T-ylhndolin-2-one; | 9.4
383 5-16-Chloro-2-(4-fluorophenvl)pyrrolo{2,3-blpyridin-1-yijindolin-2-one; 10.0
384 3-[2-{4-Fluorophenyl)-6-methoxy-pyrrolo{ 2 3-blpyridin-1 -yl Jindolin-2- 83
one;

385 6-Chloro-2-{4-fluorophenyl}-1-(1H-indol-5-yhipyrrolo[2,3-blpyridine; 7.8

386 6-teri-Butoxy-2-(4-fluorophenyi}-1-(1H-indol-S-vhpyrrolo[2,3-blpyridine;, | 5.8

387 2-{4-Fluorophenyl}~-1-(1 H-indol-3-yl}-6-(irifluoromethypyrrolof 2,3- 8.2
blpynidine;

388 1-{1 H-Indol-5-y1}-2-phenyi-o-{triftucromethypyrrolo{2,3-blpyridine; 8.1

389 S-[3-Bromo-2-cyclopropyl-o-(irifluoromethylipyrrolof2,3-blpyridin-1- i0.2
yljindolin-2-one;

390 6-Methyl-2-phenyl-1-{1 H-pyrrolo{2,3-blpynidin-S-ylpyrrolo{2,3- 8.9
blpyriding;

391 2-Isopropyl-1-(1H-pyrrolof2,3-blpyridin-5-y1)-6- 9.2
{triffuoromethylpyrrolo]2,3-blpynidine;

392 2-Methyi-1-(1H-pyrrolo{2,3-blpyridin-5-y1}-6- NT
{(trifluoromethylipyrrolo{2,3-blpyriding;

393 5-(3-Bromo-6-methyl-2-phenyl-pyrrolof2,3-blpyridin-1-vi)-1,3- 8.5
dihydropyrrolo[2,3-blpyridin-2-one;

394 5-[3-Bromo-2-1sopropyl-6-{trifluoromethyl}pyrrolo] 2, 3-blpyridin-1-yli}- 7.5
1,3-dihydropyrrolof2,3-blpyridin-2-one;

395 5-{3-Bromo-2-methyi-6-(trifluoromethy Dpyrrolo]2,3-blpynidin-1-y1]-1,3- 7.6
dihydropyrrolof2,3-blpyridm-2-one;

396 S-[2-Isopropyi-6-(trifluoromethylpyrrolo] 2,3-blpyridin-1-yiJindolin-2- 10.9
one;

397 5-{2-Phenyl-6-(trifluoromethy}pyrrolo| 2, 3-blpyridin-1-yljindolin-2-one; 104
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398 | 5-[2-(4-Fluoropheny!}-6-(trifluoromethylypyrrolo[2,3-blpyridin-1- 10.2
yljindolin-2-one;

399 5-2-Cyclopropyvl-6-{trifluoromethylpyrrolo]2,3-bipyridin-1 -yl hindolin-2- | 10.6
one;

400 5-(6-Methyl-2-phenyl-pyrrolo[2,3-blpyridin-1-y1)-1,3-dithydropyrrolof2,3- | 9.6
blpyridin-2-one;

401 3-[2-Tsopropyl-6-(trifluoromethylipyrrolof 2,3-blpyridin-1-v1]-1,3- 10.5
dihydropyirolof2,3-blpyridin-2-one;

402 5-12-Methyl-6-{trifluoromethypyrrolof 2 3-blpyridin-1-yi}-1,3- 8.0
dihydropyrrolo[2,3-blpyridin-2-one;

403 5-(2-Ethylpyrrolo]2,3-blpyridin-1-y1}-7-methyl-indolin-2-one; 8.9

404 (*R)-2-(sec-Butyl}-3-(7-chloro-1H-indazol-5-y1)-S-(trifluoromethyl}-3H- 10.0
mmidazo{4,5-blpyridine;

405 (*S)-2-(sec-Butyl}-3-(7-chloro-1 H-indazol-5-y1}-5-(trifluoromethyi}-3H- 10.2
midazo|{4,5-blpyridine;

406 (*R)-2-(sec-Butyl)-3-(7-methyl-1 H-indazol-S-y1)-S-(trifluoromethyl}-3H- | 99
mmidazo[4,5-blpyndine;

407 (*5)-2-(sec-Butyl}-3-(7-methyl-1H-indazol-5-yi}-5-(trifluoromethyl}-3H- 10.0
imidazo{4,5-blpyridine;

408 {(*R)-3-(7-Chloro~-1H-mdazol-5-y1)-2-(1 -flucroethyi}-S-(trifluoromethyl)- 10.0
3H-1imidazo{4,5-blpyriding;

409 {(*8)-3-(7-Chloro-1H-indazol-5-y1}-2-(1-flucroethyl)-S-(irifluoromethyl)- 10.1
3H-1midazol4,5-blpyriding;

410 3-(7-Chloro-1H-indazol-5-v1}-2-(1,1-difluoroethy }- S-methyi-3H- 3.9
mudazo[4,5-blpynding;

411 3-(7-Chloro-1H-indazol-5-y1}-2-{cyclopropylmethyl)-5-(trifluoromethyl)- | 9.8
3H-imidazo{4,5-blpyridine;

412 3-(7-Chloro-1H-indazol-5-y1}-2-propyl-S-(triflucromethy1}-3H- 9.9
midazo|{4,5-blpyridine;

413 3-(7-Chloro-1H-indazol-5-y1}-2~-(methoxymethyD)-5-(trifluoromethy}-3H- | 9.4
mmidazo[4,5-blpyndine;

414 3-(7-Chloro-1H-indazol-5-y1}-2-1sobutyl-S-(trifluoromethyl}-3H- 9.6
imidazo{4,5-blpyridine;
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415 3-(7-Chloro-1H-indazol-5-y1}-5-methoxy-2-(trifleoromethy!}-3H- 10.3
midazo|{4,5-blpyridine;

416 3-(7-Chloro-1H-indazol-5-y1}-2-(2,2 2-trifluorcethy 1)-S-(trifluoromethyl} | 9.3
3H-imdazol4,5-blpynidine;

417 2-(1,1-Difluoropropyl)-3-( 7-methyi-1 H-indazol-5-y1)-5-(triflucromethyi}- | 8.5
3H-imidazo{4,5-blpyridine;

418 3-(7-Methyl-1H-indazol-5-yH)-5-(trifluoromethy1}-2-(3,3,3- 8.4
trifluoropropyi}-3H-midazo{4,5-blpyridine;

419 3-(7-Chloro-1H-indazol-5-y1}-2,6-bis{trifluoromethyl}-3H-inudazo{4,5- 92
bipyridine;

420 5-(5-Fluoro-2-1sopropyl-1H-pyrrolo[2,3-bipyridin-1-y1}-7-methylindolin-2- | 9.9

one;

421 S~-(6-(Difluoromethyl)-2-methyl-1H-pyrrolo[ 2, 3-blpyridin-1-y1}-7- 10.1
methylindolin-2-one; and

422 1-{7-Methyl-2-oxomndolin-5-yH)-6-(triflucromethyi)-1 H-pyrrolo{2,3- 9.5

blpyridine-2-carbaldehyde.

Flectrophvsiology assay

The effects of selected compounds upon endogenous gamma8-containing AMPA receptor currents
are evaluated using whole-cell electrophysiclogy on acutely-dissociated mouse ippocampal
neurons. Hippocampus was chosen for this assay, since CACNGS (the protein encoded by this gene
1s a type I transmembrane AMPA receptor regulatory protein e, TARP) 1s preferentially enriched
i this bramn region {Tomita et al. {2003}, "Functional studies and distribution define a family of
transmembrane AMPA receptor regulatory proteins.” J Cell Biol 161(4) 805-816.2003).
Hippocampi are dissected from CS7black6 mice at 4-12 weeks postnatal, following the protocol
described by Brewer (Brewer, . J. (1997). "Isolation and culture of adult rat hippocampal
neurons.” Journal of Neuroscience Methods 71{2): 143-155). The following is a brief summary of
the procedure. Mice are asphyxiated with (O, then decapitated. The brain is rapidly removed, then
placed into ice-cold HABG medium. The recipe for HABG medium is: HibernateA supplemented
with 2% B27 and 0.5 mM Glutamax (all reagents from Life Technologies). Hippocampi are micro-
dissected from the brains, then washed with HABG withowt calemm (Hibernate A minus Calerum,

BramBits; 2% B27, Life Technologies; 0.5 mM glutamax, Life Technologies}).
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The hippocamp: are then transferred to HABG without calcium, supplemented with 2Zmg/mL papain
{Worthington Biochenmical). They are incubated at 30 °C on a roller for 40 nun, then gently
triturated with a fire-polished glass pipette. The supernatant containing dissociated neurons is
collected, then centrifuged for 2 min at 200g. The cell pellet is collected, and then resuspended in
8ml of HABG. Live cells are counted, then plated onto 12 mm glass coverslips in 2 mL of HABG
m 24-well plates at a density of 50-100 cells per coverslip. These cells are maintained at rt until use.
Whole-cell electrophystiology s performed using 1.5mm diameter glass capillary tubes (World
Precision Instruments TW150-4}, pulled to a fine tip with a Sutter P-97 micropipette puller. The
mtracellular buffer was 90 mM KF, 30 mM K1, 10 mM HEPES, and 5mM EGTA, pH 7.4,
290m0s. The extracellular butfer was 135 mM NaCl, 4 mM KCI, 2 mM CaCl, 1 mM MgCl,, 5
mM glucose, 10 mM HEPES, pH 7.4, 300 mOs. The open-tip resistances of the micropipettes
using these solutions are 2-4 ML Whole-cell recordings of neuron cell bodies are performed in
voltage-clamp mode using an Axon Axopatch 2008 amplifier. Whole-cell current is measured
holding the interior of the cell at -60 mV, using a 5 kHz lowpass filter. The cells are continuously
perfused through 7mim square glass barrels using a solenoid-controlled solution switching device
(Warner Instruments, PF-77B). The peak current in response to a 500 ms exposure to 10 mM
elutamate every 5 seconds is measured, before and after exposure to test compound.

For analysis, the mean peak current of S traces in the presence of test compound is divided by the
mean peak current of 5 traces prior to the addition of test compound. Compounds are tested at
concentrations at least ten times higher than their estimated potency in the calcium flux assay, in

order to ensure vear-saturating occupancy of the receptor.

All patents, patent applications, publications and presentations referred to herein are mcorporated by
reference n their entirety.

Any combination of the groups described above for the various variables 1s contemplated herein,
Throughout the specification, groups and substituents thereof are chosen by one skilled in the field
to provide stable moieties and compounds.

While the foregoing specification teaches the principles of the present mvention, and specific
embodiments of the invention have been described for the purposes of illustration, and examples

have been provided for the purposes of illustration, 1t will be understood that various modifications
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may be made without deviating from the spirit and scope of the invention as come within the scope

of the following claims and thewr equivalents.



Claims

1. A compound of Formula (1):

R5
R4 X
T T
R3">NT N
\
RZ
wherein
X is CR®:

R' is a member selected from the group consisting of:
H, -Cyisalkyl, -C;shaloalkyl, -C;.salkoxy, -(CH,),C(=0)OCHjs, -(CH>):-30H, -(CH2),-
20-Cysalkyl, -CH(CH3)OCHj3, -C(CHj;),0CHs, -CH,SO,CHj3, -C(=0)H, -NH-C;.
salkyl, -N(Cysalkyl),, -C(=O)N(H)C1.salkyl, -C(=O)N(C1.salkyl),, -Cs.scycloalkyl, -
(CH,)-Cs.gcycloalkyl, -CH(CH3)-Cs.scycloalkyl, -NH-Cs.gcycloalkyl, -C(=O)NH-
cyclopropyl,-C(=0)-NH-phenyl, -C(=0)-azetidinyl, -C(=0)-pyrrolidinyl, azetidinyl,
phenyl, benzyl, oxetanyl, tetranydrofuranyl, tetrahydropyranyl, -CH,-pyrazinyl,
furanyl, thienyl, and pyridinyl, wherein the -Cs_gcycloalkyl, phenyl, oxetanyl,
azetidinyl, tetrahydrofuranyl, tetrahydropyranyl, pyridinyl, pyrazinyl, furanyl and
thienyl rings are each independently optionally substituted with 1-3 substituents
selected from the group consisting of: halo, -C;.salkyl, -C;.shaloalkyl, -C; shaloalkoxy,
-OH, and -C(=0)OC;.salkyl;

R? is selected from the group consisting of:

N
N~ S 0 NH
0O A HN R-N—  HN— HN—(
N O, O, O . and O :wherein each R is

independently optionally substituted with a member selected from the group consisting
of: °H, halo, -Cy.salkyl, -C,salkenyl, -CN, -OH, CH=CHCH,OH, -(CH,);0H,
C(=0)OCy.salkyl, and phenyl;
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R is selected from the group consisting of: H, halo, -Cysalkyl, -S-Cysalkyl, -Cy.shaloalkyl, -
Crsalkoxy, -NR*¥R®, -OH, -(CH,)1s0H, -CH=CHCH,OH, -C3 scycloalkyl,
piperidinyl, piperazinyl, morpholinyl, and pyridyl;
each R* and R* are independently selected from the group consisting of H and
Cuisalkyl;

R* is selected from the group consisting of: H, halo, -CHs, and -CFs;

R® is selected from the group consisting of: H, -OH, -Cy.salkyl, -Cy.salkoxy, -C1.shaloalkyl, -
Cy.shaloalkoxy, -NR¥®R®, azetidinyl, and morpholinyl; each R* and R* are
independently selected from the group consisting of: -C,salkyl, and -C; shaloalkyl,;

R is selected from the group consisting of: H, -OH, -CHF,, and -Br; and

R’ is H or -Cysalkyl;

and pharmaceutically acceptable salts, N-oxides, or solvates thereof.

2. The compound of claim 1, wherein R® is H.

3. The compound of claim 1, wherein R* is H, -Cysalkyl, -Cy.shaloalkyl, -Cy.salkoxy, -
(CH2)2C(=0)OCHg, -(CH,)3-OH, -C(CHj3),0CHj3, -(CH2)1,-O-Cysalkyl, -CH(CH3)OCHg, -
CH»S0,CHs3, -NH-C1.58.”Q/|, -N(C1.5alkyl)2, -C(=O)N(H)C1-5alkyl, or -C(=O)N(C15alkyl)2

4. The compound of claim 1, wherein R* is H, -Cy.salkyl, -Cy.shaloalkyl, -C.salkoxy, -(CH2)s-
OH, -(CH2)1-2-O-C1.5aIkyI, -C(CH3)20CH3, or -CH(CHg)OCHg

5. The compound of claim 1, wherein R is -Cs gcycloalkyl, -(CH.)-Cs.scycloalkyl, -CH(CHs)-
Csgcycloalkyl, NH-Cs.gcycloalkyl, -C(=O)NH-cyclopropyl, -C(=0)-NH-phenyl, -C(=0)-
azetidinyl, -C(=0)-pyrrolidinyl, azetidinyl, phenyl, benzyl, oxetanyl, tetrahydrofuranyl,
tetrahydropyranyl, -CH,-pyrazinyl, furanyl, thienyl, or pyridinyl, wherein the -Cs.
scycloalkyl, phenyl, oxetanyl, azetidinyl, and pyridinyl rings are each independently
optionally substituted with 1-3 substituents independently selected from the group consisting
of: halo, -C,salkyl, -Cy.shaloalkyl, -C;shaloalkoxy, -OH, and -C(=0)OC,salkyl.

6. The compound of claim 1, wherein R* is cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 1-
fluorocyclopropyl, 3-fluorocyclobutyl, cyclopropanol, 2-furyl, 3-methyloxetan-3-yl, 2-
tetrahydrofuran-3-yl, tetrahydropyran-4-yl, 2-thienyl, cyclopentylmethyl, pyrazin-2-
ylmethyl, -C(=O)NH-cyclopropyl, -C(=0)-NH-phenyl, -C(=0)-azetidinyl, -C(=0)-
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pyrrolidinyl, or NH-cyclohexyl.

7. The compound of claim 1, wherein R* is -Cs gcycloalkyl, phenyl, -CH,-phenyl, or pyridyl,
wherein each phenyl, -CH,-phenyl, or pyridyl is optionally substituted with 1-3 substituents
independently selected from the group consisting of: halo, -Cy.salkyl, -C;shaloalkyl, -C.
shaloalkoxy, and -OH.

8. The compound of claim 1, wherein R* is phenyl, 2-chlorophenyl, 4-fluorophenyl, 4-
(difluoromethyl)phenyl, 4-(trifluoromethyl)phenyl, 4-(trifluoromethoxy)phenyl, 4-fluoro-3-
methyl-phenyl, p-tolyl, m-tolyl, pyridyl, 2-chloro-4-pyridyl, 2-bromo-4-pyridyl, 2-fluoro-4-
pyridyl, 2-[*°*F]fluoro-4-pyridyl, 2-[*®F]fluoro-4-pyridyl, 5-fluoro-2-pyridyl, 6-fluoro-3-
pyridyl, or pyridin-2-ol.

9. The compound of claim 1, wherein R is -Cy.salkyl, -C1.5,haloalkyl, or -Cs scycloalkyl,
wherein the -Cs gcycloalkyl is optionally substituted with halo.

|
v

|
=z | N
NH S | N
/ ! /
10. The compound of claim 1, wherein R? is HN /, HN-N ~ =N HN /,or HN~N

- wherein each R? is independently optionally substituted with a member selected from the
group consisting of: halo, -C,.salkyl, -C,salkenyl, -CN, -OH, CH=CHCH,0H, -(CH,)30H,
C(=0)OCy.salkyl, and phenyl.

O S 0
HN HN R-N—{  HN—(
11. The compound of claim 1, wherein R? is 0, o 0, O, or

1
v

NH
HN

O , wherein each R? is independently optionally substituted with a member selected
from the group consisting of: halo, -C;salkyl, -C,_salkenyl, -CN, -OH, CH=CHCH,0H, -

378



12.

13.

14.

15.

16.

(CH,)s0H, C(=0)OC,.salkyl, and phenyl; and R” is H or -CHs.

S
HN rR7-N

The compound of claim 1, wherein R? is HN\"G : O, or O, wherein each
R? is independently optionally substituted with a member selected from the group consisting
of: halo, -C;salkyl, -C,salkenyl, -CN, -OH, CH=CHCH,O0H, -(CH,)30H, C(=0)OC,salkyl,
and phenyl; and R” is H or -CHs.

The compound of claim 1, wherein R? is 1H-indazol-3-ol, 1H-indazol-5-yl, 1H-indazol-6-
yl, 3-bromo-1H-indazol-5-yl, 3-fluoro-1H-indazol-5-yl, 1H-indazole-3-carbonitrile, (E)-3-
(1H-indazol-7-yl)prop-2-en-1-ol, (1H-indazol-7-yl)propan-1-ol, 4-chloro-1H-indazol-6-yl,
4-methyl-1H-indazol-6-yl, 7-bromo-1H-indazol-5-yl, 7-phenyl-1H-indazol-5-yl, 7-propyl-
1H-indazol-5-yl, 5-methyl 1H-indazole-7-carboxylate, tert-butyl 1H-indazole-1-carboxylate,
1H-indol-5-yl, 1H-pyrrolo[2,3-b]pyridin-5-yl, or 1H-pyrazolo[3,4-b]pyridin-5-yl.

The compound of claim 1, wherein R? is indolin-2-one, 7-methyl-indolin-2-one, 7-fluoro-
indolin-2-one, 7-chloro-indolin-2-one, indoline-2,3-dione, 1,3-dihydropyrrolo[2,3-b]pyridin-
2-one, 1,3-dihydrobenzimidazol-2-one, 3H-1,3-benzoxazol-2-one, 4-fluoro-3H-1,3-
benzoxazol-2-one, 4-bromo-3H-1,3-benzoxazol-2-one, 3H-1,3-benzothiazol-2-one, 4-
methyl-3H-1,3-benzothiazol-2-one, 3-methylbenzo[d]thiazol-2(3H)-one, or 4-chloro-3H-

1,3-benzothiazol-2-one.

The compound of claim 1, wherein R? is 1H-indazol-3-ol, 1H-indazol-5-yl, 3-bromo-1H-
indazol-5-yl, 3-fluoro-1H-indazol-5-yl, 1H-indazole-3-carbonitrile, (E)-3-(1H-indazol-7-
yl)prop-2-en-1-ol, (1H-indazol-7-yl)propan-1-ol, 7-bromo-1H-indazol-5-yl, 7-phenyl-1H-
indazol-5-yl, 7-propyl-1H-indazol-5-yl, 5-methyl 1H-indazole-7-carboxylate, tert-butyl 1H-
indazole-1-carboxylate, indolin-2-one, 7-methyl-indolin-2-one, 7-fluoro-indolin-2-one, 7-
chloro-indolin-2-one, 3H-1,3-benzothiazol-2-one, 4-methyl-3H-1,3-benzothiazol-2-one, 3-

methylbenzo[d]thiazol-2(3H)-one, or 4-chloro-3H-1,3-benzothiazol-2-one.

The compound of claim 1, wherein R? is H, halo, -Cysalkyl, -Cy.shaloalkyl, -OCHs, -NHj, -
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N(CHg)z, or -OH.

17. The compound of claim 1, wherein R*is H, fluoro or -CHs.

18. The compound of claim 1, wherein R® is H, -OH, -Cysalkyl, -Cy_shaloalkyl, or -C;.shalo-
alkoxy.

19. The compound of claim 1, wherein R® is H.

20. The compound of claim 1, wherein R’ is H.

21. A compound selected from the group consisting of:
3-(1H-Indazol-5-yl)-2-phenyl-5-(trifluoromethyl)-3H-imidazo[4,5-b]pyridine;
3-(1H-Indazol-5-yl)-2-phenyl-imidazo[4,5-b]pyridine;
3-(1H-Indazol-5-yl)-5-methyl-2-phenyl-imidazo[4,5-b]pyridine;
2-(4-Fluorophenyl)-3-(1H-indazol-5-yl)-5-methyl-imidazo[4,5-b]pyridine;
2-(4-Fluorophenyl)-3-(1H-indol-5-yl)-5-methoxy-imidazo[4,5-b]pyridine;
5-[2-(4-Fluorophenyl)-5-methoxy-imidazo[4,5-b]pyridin-3-yl]indolin-2-one;
5-Chloro-2-(4-fluorophenyl)-3-(1H-indazol-5-yl)imidazo[4,5-b]pyridine;
2-(2-Chlorophenyl)-3-(1H-indazol-5-yl)-5-methyl-imidazo[4,5-b]pyridine;
3-(1H-Indazol-5-yl)-6-methyl-2-phenyl-imidazo[4,5-b]pyridine;
5-Chloro-3-(1H-indazol-5-yl)-2-phenyl-imidazo[4,5-b]pyridine;
5-Chloro-2-cyclopentyl-3-(1H-indazol-5-yl)imidazo[4,5-b]pyridine;
tert-Butyl 5-(5-methyl-2-phenyl-imidazo[4,5-b]pyridin-3-yl)indazole-1-carboxylate;
3-(1H-Indol-5-yl)-2-phenyl-5-(trifluoromethyl)imidazo[4,5-b]pyridine;
6-[2-Phenyl-5-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]-3H-1,3-benzothiazol-2-one;
6-(5-Fluoro-2-phenyl-imidazo[4,5-b]pyridin-3-yl)-3H-1,3-benzothiazol-2-one;
6-[2-(4-Fluorophenyl)-5-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]-3H-1,3-benzothiazol-2-

one;
6-(5-Methyl-2-phenyl-imidazo[4,5-b]pyridin-3-yl)-3H-1,3-benzothiazol-2-one;
6-(5-Methoxy-2-phenyl-imidazo[4,5-b]pyridin-3-yl)-3H-1,3-benzothiazol-2-one;
6-[2-tert-Butyl-5-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]-3H-1,3-benzothiazol-2-one;
6-[2-(4-Fluorophenyl)imidazo[4,5-b]pyridin-3-yl]-3H-1,3-benzothiazol-2-one;
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5-[2-(4-Fluorophenyl)imidazo[4,5-b]pyridin-3-yl]-1,3-dihydrobenzimidazol-2-one;
2-(4-Fluorophenyl)-3-(1H-indazol-5-yl)imidazo[4,5-b]pyridine;
5-[2-(4-Fluorophenyl)imidazo[4,5-b]pyridin-3-yl]indolin-2-one;
6-[2-(4-Fluorophenyl)imidazo[4,5-b]pyridin-3-yl]-3H-1,3-benzoxazol-2-one;
6-(2-Phenylimidazo[4,5-b]pyridin-3-yl)-3H-1,3-benzothiazol-2-one;
3-(1H-Indol-5-yl)-2-phenyl-imidazo[4,5-b]pyridine;
6-[2-(4-Fluorophenyl)-5-methyl-imidazo[4,5-b]pyridin-3-yl]-3H-1,3-benzothiazol-2-one;
6-[2-(6-Fluoro-3-pyridyl)imidazo[4,5-b]pyridin-3-yl]-3H-1,3-benzothiazol-2-one;
6-[2-(2-Fluoro-4-pyridyl)-5-methyl-imidazo[4,5-b]pyridin-3-yl]-3H-1,3-benzothiazol-2-one;
6-[5-Chloro-2-(4-fluorophenyl)imidazo[4,5-b]pyridin-3-yl]-3H-1,3-benzothiazol-2-one;
6-[2-(2-Fluoro-4-pyridyl)-5-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]-3H-1,3-benzothiazol-
2-0ne;
6-(5-Bromo-2-phenyl-imidazo[4,5-b]pyridin-3-yl)-3H-1,3-benzothiazol-2-one;
5-[2-(4-Fluorophenyl)-5-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]indolin-2-one;
5-(2-Phenylimidazo[4,5-b]pyridin-3-yl)indolin-2-one;
5-[2-(4-Fluorophenyl)-5-methyl-imidazo[4,5-b]pyridin-3-yl]indolin-2-one;
5-[2-Phenyl-5-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]indolin-2-one;
5-[5-Fluoro-2-(4-fluorophenyl)imidazo[4,5-b]pyridin-3-yl]indolin-2-one;
5-[2-Isopropyl-5-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]indolin-2-one;
6-[2-Cyclopentyl-5-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]-3H-1,3-benzothiazol-2-one;
6-[2-Cyclohexyl-5-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]-3H-1,3-benzothiazol-2-one;
6-[2-Cyclopropyl-5-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]-3H-1,3-benzothiazol-2-one;
6-[2-Tetrahydropyran-4-yl-5-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]-3H-1,3-benzothiazol-
2-0ne;
2-Cyclopropyl-3-(1H-indazol-5-yl)-5-(trifluoromethyl)imidazo[4,5-b]pyridine;
6-[2-Ethyl-5-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]-3H-1,3-benzothiazol-2-one;
6-[2-1sopropyl-5-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]-3H-1,3-benzothiazol-2-one;
6-[2-Methyl-5-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]-3H-1,3-benzothiazol-2-one;
5-[2-Methyl-5-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]indolin-2-one;
5-[2-Cyclohexyl-5-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]indolin-2-one;
5-[2-Cyclobutyl-5-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]indolin-2-one;
5-[2-Tetrahydropyran-4-yl-5-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]indolin-2-one;
5-[2-Isobutyl-5-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]indolin-2-one;
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(racemic)- 5-[2-Tetrahydrofuran-3-yl-5-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]indolin-2-
one;
5-[5-(Trifluoromethyl)-2-(3,3,3-trifluoropropyl)imidazo[4,5-b]pyridin-3-yl]indolin-2-one;
5-[2-(Cyclopentylmethyl)-5-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]indolin-2-one;
5-[2-Cyclopropyl-5-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]indolin-2-one;
5-[2-Benzyl-5-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]indolin-2-one;
5-[2-(Pyrazin-2-ylmethyl)-5-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]indolin-2-one;
2-Cyclopentyl-3-(1H-indol-5-yl)-5-(trifluoromethyl)imidazo[4,5-b] pyridine;
2-tert-Butyl-3-(1H-indol-5-yl)-5-(trifluoromethyl)imidazo[4,5-b]pyridine;
5-[2-Cyclopentyl-5-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]indolin-2-one;
5-[2-tert-Butyl-5-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]indolin-2-one;
4-[2-(4-Fluorophenyl)-3-(1H-indazol-5-yl)imidazo[4,5-b]pyridin-7-ylJmorpholine;
5-[2-(4-Fluorophenyl)-7-morpholino-imidazo[4,5-b]pyridin-3-yl]indolin-2-one;
6-[2-Phenyl-5-(1-piperidyl)imidazo[4,5-b]pyridin-3-yl]-3H-1,3-benzothiazol-2-one;
6-(5-Morpholino-2-phenyl-imidazo[4,5-b]pyridin-3-yl)-3H-1,3-benzothiazol-2-one;
6-[5-(Dimethylamino)-2-phenyl-imidazo[4,5-b]pyridin-3-yl]-3H-1,3-benzothiazol-2-one;
6-(5-(Difluoromethyl)-2-phenyl-3H-imidazo[4,5-b]pyridin-3-yl)benzo[d]thiazol-2(3H)-one;
6-[2-[4-(Difluoromethyl)phenyl]imidazo[4,5-b]pyridin-3-yl]-3H-1,3-benzothiazol-2-one;
6-[7-(Difluoromethyl)-2-phenyl-imidazo[4,5-b]pyridin-3-yl]-3H-1,3-benzothiazol-2-one;
6-(7-1sopropyl-2-phenyl-imidazo[4,5-b]pyridin-3-yl)-3H-1,3-benzothiazol-2-one;
6-(2-(4-Fluorophenyl)-5-(hydroxymethyl)-3H-imidazo[4,5-b]pyridin-3-yl)benzo[d]thiazol-
2(3H)-one;
6-(2-(4-Fluorophenyl)-7-hydroxy-5-methyl-3H-imidazo[4,5-b]pyridin-3-yl)benzo[d]thiazol-
2(3H)-one;
5-(2-(3-Hydroxypropyl)-5-(trifluoromethyl)-3H-imidazo[4,5-b]pyridin-3-yl)indolin-2-one;
5-(2-Cyclobutyl-5-methyl-imidazo[4,5-b]pyridin-3-yl)indolin-2-one;
5-(2-Ethyl-5-methyl-imidazo[4,5-b]pyridin-3-yl)indolin-2-one;
5-[2-(3-Methyloxetan-3-yl)-5-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]indolin-2-one;
5-[2-(2-Methoxyethyl)-5-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]indolin-2-one;
2-Cyclobutyl-5-cyclopropyl-3-(1H-indazol-5-yl)imidazo[4,5-b]pyridine;
5-Cyclopropyl-3-(1H-indazol-5-yl)-2-isopropyl-imidazo[4,5-b]pyridine;
6-[2-Cyclobutyl-5-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]-3H-1,3-benzoxazol-2-one;
Azetidin-1-yl-[3-(1H-indazol-5-yl)-5-(trifluoromethyl)imidazo[4,5-b] pyridin-2-ylmethanone;
6-[5-Amino-2-(4-fluorophenyl)imidazo[4,5-b]pyridin-3-yl]-3H-1,3-benzothiazol-2-one;
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5-[2-(1-Ethylpropyl)-5-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]indolin-2-one;
5-(2-1sopropyl-5-methyl-imidazo[4,5-b]pyridin-3-yl)indolin-2-one;
3-(1H-Indazol-5-yl)-N-phenyl-5-(trifluoromethyl)imidazo[4,5-b]pyridine-2-carboxamide;
5-Cyclopropyl-2-(4-fluorophenyl)-3-(1H-indazol-5-yl)imidazo[4,5-b]pyridine;
5-(2-Cyclopropyl-5-methyl-imidazo[4,5-b]pyridin-3-yl)indolin-2-one;
5-[2,5-Bis(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]indolin-2-one;
3-(1H-Indazol-5-yl)-2,5-bis(trifluoromethyl)imidazo[4,5-b]pyridine;
2-(Difluoromethyl)-3-(1H-indazol-5-yl)-5-(trifluoromethyl)imidazo[4,5-b]pyridine;
3-(1H-Indazol-5-yl)-2-(2-thienyl)-5-(trifluoromethyl)imidazo[4,5-b]pyridine;
2-(2-Furyl)-3-(1H-indazol-5-yl)-5-(trifluoromethyl)imidazo[4,5-b]pyridine;
5-[2-(1,1-Difluoroethyl)-5-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]indolin-2-one;
5-[2-(Difluoromethyl)-5-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]indolin-2-one;
5-(5-Chloro-2-cyclopropyl-imidazo[4,5-b]pyridin-3-yl)indolin-2-one;
(racemic)-5-[2-sec-Butyl-5-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]indolin-2-one;
5-[2-(2,2-Dimethylpropyl)-5-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]indolin-2-one;
3-(1H-Indazol-5-yl)-2-methyl-5-(trifluoromethyl)imidazo[4,5-b]pyridine;
5-[2-Ethyl-5-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]indolin-2-one;
(racemic)-3-(1H-lindazol-5-yl)-2-tetrahydrofuran-3-yl-5-(trifluoromethyl)imidazo[4,5-b]

pyridine;
3-(1H-Indazol-5-yl)-2-isobutyl-5-(trifluoromethyl)imidazo[4,5-b]pyridine;
(racemic)-3-(1H-Indazol-5-yl)-2-sec-butyl-5-(trifluoromethyl)imidazo[4,5-b]pyridine;
2-Cyclobutyl-3-(1H-indazol-5-yl)-5-(trifluoromethyl)imidazo[4,5-b]pyridine;
2-Cyclopentyl-3-(1H-indazol-5-yl)-5-(trifluoromethyl)imidazo[4,5-b]pyridine;
2-Ethyl-3-(1H-indazol-5-yl)-5-(trifluoromethyl)imidazo[4,5-b] pyridine;
5-[2-Cyclopropyl-5-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]-1,3-dihydrobenzimidazol-2-

one;
6-[2-Cyclopropyl-5-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]-3H-1,3-benzoxazol-2-one;
2-tert-Butyl-3-(1H-indazol-5-yl)-5-(trifluoromethyl)imidazo[4,5-b]pyridine;
3-(1H-Indazol-5-yl)-2-isopropyl-5-(trifluoromethyl)imidazo[4,5-b]pyridine;
2-(4-Fluorophenyl)-3-(1H-indazol-5-y1)-5-(trifluoromethyl)imidazo[4,5-b]pyridine;
6-(5-Hydroxy-2-phenyl-imidazo[4,5-b]pyridin-3-yl)-3H-1,3-benzothiazol-2-one;
2-(4-Fluorophenyl)-3-(1H-pyrazolo[3,4-b]pyridin-5-yl)imidazo[4,5-b]pyridine;
3-(1H-Indazol-5-yl)-2-(2,2,2-trifluoroethyl)-5-(trifluoromethyl)imidazo[4,5-b]pyridine;
2-Ethoxy-3-(1H-indazol-5-yl)-5-(trifluoromethyl)imidazo[4,5-b]pyridine;
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1-[3-(1H-Indazol-5-yl)-5-(trifluoromethyl)imidazo[4,5-b]pyridin-2-yl]cyclopropanol;
2-(1,1-Difluoroethyl)-3-(1H-indazol-5-yl)-5-(trifluoromethyl)imidazo[4,5-b]pyridine;
(R/S)-2-(1-fluoroethyl)-3-(1H-indazol-5-yl)-5-(trifluoromethyl)imidazo[4,5-b] pyridine;
5-tert-Butyl-2-(4-fluorophenyl)-3-(1H-indazol-5-yl)imidazo[4,5-b]pyridine;
2-Cyclobutyl-3-(1H-indazol-5-yl)-5-isopropyl-imidazo[4,5-b]pyridine;
2-(4-Fluorophenyl)-3-(1H-indazol-5-yl)-5-isopropyl-imidazo[4,5-b]pyridine;
2-(4-Fluoro-3-methyl-phenyl)-3-(1H-indazol-5-yl)-5-(trifluoromethyl)imidazo[4,5-b]pyridine;
3-(1H-Indazol-5-yl)-2-(m-tolyl)-5-(trifluoromethyl)imidazo[4,5-b]pyridine;
3-(1H-Indazol-5-yl)-2-(p-tolyl)-5-(trifluoromethyl)imidazo[4,5-b]pyridine;
3-(1H-Indazol-5-yl)-2-(4-pyridyl)-5-(trifluoromethyl)imidazo[4,5-b]pyridine;
5-Cyclopropyl-3-(1H-indazol-5-yl)-2-(trifluoromethyl)imidazo[4,5-b]pyridine;
3-(1H-Indazol-5-yl)-N,N-dimethyl-5-(trifluoromethyl)imidazo[4,5-b] pyridine-2-carboxamide;
3-(1H-Indazol-5-yl)-N-methyl-5-(trifluoromethyl)imidazo[4,5-b]pyridine-2-carboxamide;
N-Cyclopropyl-3-(1H-indazol-5-yl)-5-(trifluoromethyl)imidazo[4,5-b]pyridine-2-carboxamide;
3-(1H-Indazol-5-yl)-2-methoxy-5-(trifluoromethyl)imidazo[4,5-b]pyridine;
N-Ethyl-3-(1H-indazol-5-yl)-5-(trifluoromethyl)imidazo[4,5-b]pyridin-2-amine;
N-Cyclohexyl-3-(1H-indazol-5-yl)-5-(trifluoromethyl)imidazo[4,5-b]pyridin-2-amine;
6-[2-Cyclobutyl-5-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]-3H-1,3-benzothiazol-2-one;
6-(2-Cyclobutyl-5-methyl-7-morpholino-imidazo[4,5-b]pyridin-3-yl)-3H-1,3-benzothiazol-2-

Oone;
6-[2,5-Bis(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]-3H-1,3-benzothiazol-2-one;
6-(2-Cyclopropyl-7-methyl-imidazo[4,5-b]pyridin-3-yl)-3H-1,3-benzothiazol-2-one;
6-(2-Cyclopropyl-5-methyl-7-morpholino-imidazo[4,5-b]pyridin-3-yl)-3H-1,3-benzothiazol-2-

Oone;
5-Chloro-2-cyclobutyl-3-(1H-indazol-5-yl)-7-methyl-imidazo[4,5-b] pyridine;
3-(7-Bromo-1H-indazol-5-yl)-2-cyclobutyl-5-(trifluoromethyl)imidazo[4,5-b]pyridine;
5-[5-Methyl-2-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]indolin-2-one;
5-[2-Cyclopropyl-5-(difluoromethyl)imidazo[4,5-b]pyridin-3-yl]indolin-2-one;
5-[5-(Difluoromethyl)-2-isopropyl-imidazo[4,5-b]pyridin-3-yl]indolin-2-one;
6-[5-Methyl-2-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]-3H-1,3-benzothiazol-2-one;
6-(2-Cyclopropyl-5-methyl-imidazo[4,5-b]pyridin-3-yl)-3H-1,3-benzothiazol-2-one;
6-(2-1sopropyl-5-methyl-imidazo[4,5-b]pyridin-3-yl)-3H-1,3-benzothiazol-2-one;
6-(2-Cyclobutyl-5-methyl-imidazo[4,5-b]pyridin-3-yl)-3H-1,3-benzothiazol-2-one;
5-[2-(1,1-Difluoroethyl)-5-methyl-imidazo[4,5-b]pyridin-3-yl]indolin-2-one;
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2-Cyclopropyl-3-(1H-indazol-5-yl)-5-methyl-imidazo[4,5-b]pyridine;
3-(1H-Indazol-5-yl)-2-isopropyl-5-methyl-imidazo[4,5-b]pyridine;
2-Cyclobutyl-3-(1H-indazol-5-yl)-5-methyl-imidazo[4,5-b]pyridine;
6-[2-(1,1-Difluoroethyl)-5-methyl-imidazo[4,5-b]pyridin-3-yl]-3H-1,3-benzothiazol-2-one;
3-(1H-Indazol-5-yl)-5-methyl-2-(trifluoromethyl)imidazo[4,5-b]pyridine;
2-(1,1-Difluoroethyl)-3-(1H-indazol-5-yl)-5-methyl-imidazo[4,5-b]pyridine;
5-[5-(Difluoromethyl)-2-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]indolin-2-one;
5-[2-(1,1-Difluoroethyl)-5-(difluoromethyl)imidazo[4,5-b]pyridin-3-yl]indolin-2-one;
2-(4-Fluorophenyl)-3-(1H-indol-5-yl)-5-methylsulfanyl-imidazo[4,5-b]pyridine;
3-(1H-Indazol-5-yl)-2-phenyl-imidazo[4,5-b]pyridin-5-ol;
2-Cyclopropyl-3-(1H-indazol-5-yl)-5-methoxy-imidazo[4,5-b]pyridine;
6-[2-Ethyl-5-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]-3H-1,3-benzoxazol-2-one;
6-[2-1sopropyl-5-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]-3H-1,3-benzoxazol-2-one;
6-[2-Tetrahydropyran-4-yl-5-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]-3H-1,3-benzoxazol-

2-0ne;
(R/S)-6-[2-Tetrahydrofuran-3-yl-5-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]-3H-1,3-

benzoxazol-2-one;
6-[2-(Ethoxymethyl)-5-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]-3H-1,3-benzoxazol-2-one;
6-[2-tert-Butyl-5-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]-3H-1,3-benzoxazol-2-one;
5-[2-(2-Fluoro-4-pyridyl)-5-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]indolin-2-one;
2-(2-Fluoro-4-pyridyl)-3-(1H-indazol-5-yl)-5-(trifluoromethyl)imidazo[4,5-b]pyridine;
5-[2-(3-Fluorocyclobutyl)-5-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]indolin-2-one;
(R)-3-(1H-Indazol-5-yl)-2-sec-butyl-5-(trifluoromethyl)imidazo[4,5-b]pyridine;
(S)-3-(1H-Indazol-5-yl)-2-sec-butyl-5-(trifluoromethyl)imidazo[4,5-b]pyridine;
2-(5-Fluoro-2-pyridyl)-3-(1H-indazol-5-yl)-5-(trifluoromethyl)imidazo[4,5-b]pyridine;
3-(1H-Indazol-5-yl)-5-isopropyl-2-(trifluoromethyl)imidazo[4,5-b]pyridine;
5-tert-Butyl-3-(1H-indazol-5-yl)-2-(trifluoromethyl)imidazo[4,5-b]pyridine;
3-(1H-Indazol-5-yl)-N-isopropyl-5-(trifluoromethyl)imidazo[4,5-b] pyridine-2-carboxamide;
[3-(1H-Indazol-5-yl)-5-(trifluoromethyl)imidazo[4,5-b]pyridin-2-yl]-pyrrolidin-1-yl-methanone;
2-(4-Fluorophenyl)-3-(1H-indol-5-yl)imidazo[4,5-b]pyridine;
4-[2-(4-Fluorophenyl)-3-(1H-indol-5-yl)imidazo[4,5-b]pyridin-7-yl]morpholine;
3-(1H-Indazol-5-yl)-2-[4-(trifluoromethyl)phenyl]imidazo[4,5-b]pyridine;
3-(1H-Indazol-5-yl)-2-[4-(trifluoromethoxy)phenyl]imidazo[4,5-b]pyridine;
5-[2-[4-(Trifluoromethyl)phenyl]imidazo[4,5-b]pyridin-3-yl]indolin-2-one;
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tert-Butyl 3-[3-(2-oxoindolin-5-yl)-5-(trifluoromethyl)imidazo[4,5-b]pyridin-2-yl]azetidine-1-
carboxylate;
5-[2-(Azetidin-3-yl)-5-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]indolin-2-one;
5-(2,5-Dimethylimidazo[4,5-b]pyridin-3-yl)indolin-2-one;
2-Cyclopentyl-3-(1H-indol-5-yl)-5-piperazin-1-yl-imidazo[4,5-b]pyridine;
Methyl 3-[3-(2-oxoindolin-5-yl)-5-(trifluoromethyl)imidazo[4,5-b]pyridin-2-yl]propanoate;
3-(7-Bromo-1H-indazol-5-yl)-2-isopropyl-5-(trifluoromethyl)imidazo[4,5-b]pyridine;
6-(2-Cyclobutyl-5-(trifluoromethyl)-3H-imidazo[4,5-b]pyridin-3-yl)-3-methylbenzo[d]thiazol-2
(3H)-one;
3-(7-3H-1H-indazol-5-yl)-2-isopropyl-5-(trifluoromethyl)-3H-imidazo[4,5-b]pyridine;
3-(7-Bromo-1H-indazol-5-yl)-2,5-bis(trifluoromethyl)imidazo[4,5-b]pyridine;
3-(7-Phenyl-1H-indazol-5-yl)-2,5-bis(trifluoromethyl)-3H-imidazo[4,5-b]pyridine;
2,5-Bis(trifluoromethyl)-3-(7-vinyl-1H-indazol-5-yl)-3H-imidazo[4,5-b]pyridine;
6-(5-(Trifluoromethyl)-3H-imidazo[4,5-b]pyridin-3-yl)benzo[d]thiazol-2(3H)-one;
3-(3-Fluoro-1H-indazol-5-yl)-2-isopropyl-5-(trifluoromethyl)imidazo[4,5-b]pyridine;
5-Chloro-3-(1H-indazol-5-yl)-2-(trifluoromethyl)imidazo[4,5-b]pyridine;
5-Ethyl-3-(1H-indazol-5-yl)-2-(trifluoromethyl)imidazo[4,5-b]pyridine;
3-(7-Methyl-1H-indazol-5-yl)-5-(trifluoromethyl)imidazo[4,5-b]pyridine;
2-(4-Fluorophenyl)-3-(7-methyl-1H-indazol-5-yl)-5-(trifluoromethyl)imidazo[4,5-b]pyridine;
2-Ethoxy-3-(3-fluoro-1H-indazol-5-yl)-5-(trifluoromethyl)imidazo[4,5-b]pyridine;
2-Cyclopropyl-3-(3-fluoro-1H-indazol-5-yl)-5-(trifluoromethyl)imidazo[4,5-b]pyridine;
2-1sopropyl-3-(7-methyl-1H-indazol-5-yl)-5-(trifluoromethyl)imidazo[4,5-b]pyridine;
3-(7-Chloro-1H-indazol-5-yl)-2-(trifluoromethyl)imidazo[4,5-b]pyridine;
3-(7-Chloro-1H-indazol-5-yl)-2-isopropyl-imidazo[4,5-b]pyridine;
3-(1H-indazol-5-yl)-7-methyl-2-(trifluoromethyl)imidazo[4,5-b]pyridine;
3-(7-Chloro-1H-indazol-5-yl)-7-methyl-2-(trifluoromethyl)imidazo[4,5-b]pyridine;
7-Methyl-3-(7-methyl-1H-indazol-5-yl)-2-(trifluoromethyl)imidazo[4,5-b]pyridine;
3-(1H-pyrazolo[3,4-b]pyridin-5-yl)-2,5-bis(trifluoromethyl)imidazo[4,5-b]pyridine;
3-(7-Oxido-1H-pyrazolo[3,4-b]pyridin-7-ium-5-yl)-2,5-bis(trifluoromethyl)imidazo[4,5-b]
pyridine;
6-[5-(difluoromethyl)-2-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]-3H-1,3-benzothiazol-2-
one;
3-(7-Chloro-1H-indazol-5-yl)-2,5-bis(difluoromethyl)imidazo[4,5-b]pyridine;
5-Cyclobutyl-3-(1H-indazol-5-yl)-2-(trifluoromethyl)imidazo[4,5-b]pyridine;
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5-(2-Ethyl-5-methyl-imidazo[4,5-b]pyridin-3-yl)indoline-2,3-dione;
5-(Difluoromethyl)-3-(1H-indazol-5-yl)-2-isopropyl-imidazo[4,5-b]pyridine;
5-(1,1-Difluoroethyl)-3-(1H-indazol-5-yl)-2-isopropyl-imidazo[4,5-b]pyridine;
2,5-Bis(difluoromethyl)-3-(7-methyl-1H-indazol-5-yl)imidazo[4,5-b]pyridine;
2-(2-Fluoro-4-pyridyl)-5-methyl-3-(7-methyl-1H-indazol-5-yl)imidazo[4,5-b]pyridine;
N-(2-Fluoroethyl)-2-isopropyl-N-methyl-3-(7-methyl-1H-indazol-5-yl)-5-(trifluoromethyl)
imidazo[4,5-b]pyridin-7-amine;
5-[2-(2-Fluoro-4-pyridyl)-5-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]indoline-2,3-dione;
Methyl 3-[3-(2,3-dioxoindolin-5-yl)-5-(trifluoromethyl)imidazo[4,5-b]pyridin-2-yl]propanoate;
2-(2-Fluoro-4-pyridyl)-3-(7-methyl-1H-indazol-5-yl)-5-(trifluoromethyl)imidazo[4,5-b]
pyriding;
3-(7-Chloro-1H-indazol-5-yl)-7-(2-fluoroethoxy)-2,5-bis(trifluoromethyl)imidazo[4,5-b]
pyridine;
(E)-3-(5-(2,5-Bis(trifluoromethyl)-3H-imidazo[4,5-b]pyridin-3-yl)-1H-indazol-7-yl)prop-2-en-
1-ol;
3-(5-(2,5-Bis(trifluoromethyl)-3H-imidazo[4,5-b]pyridin-3-yl)-1H-indazol-7-yl)propan-1-ol;
3-(7-Propyl-1H-indazol-5-yl)-2,5-bis(trifluoromethyl)-3H-imidazo[4,5-b] pyridine;
(E)-3-(3-(7-Methyl-1H-indazol-5-yl)-2-(trifluoromethyl)-3H-imidazo[4,5-b] pyridin-5-yl)prop-2-
en-1-ol,
3-(3-(7-Methyl-1H-indazol-5-yl)-2-(trifluoromethyl)-3H-imidazo[4,5-b]pyridin-5-yl)propan-1-
ol;
3-(7-Methyl-1H-indazol-5-yl)-5-propyl-2-(trifluoromethyl)-3H-imidazo[4,5-b] pyridine;
4-[3-(1H-Indazol-5-yl)-5-(trifluoromethyl)imidazo[4,5-b]pyridin-2-yl]pyridin-2-ol;
3-(1H-Indazol-5-yl)-5-(trifluoromethyl)imidazo[4,5-b]pyridine;
3-(7-Chloro-1H-indazol-5-yl)-2-cyclopropyl-5-(difluoromethyl)imidazo[4,5-b]pyridine;
5-(Difluoromethyl)-2-(4-fluorophenyl)-3-(7-methyl-1H-indazol-5-yl)imidazo[4,5-b]pyridine;
3-(7-Chloro-1H-indazol-5-yl)-5-(difluoromethyl)-2-(4-fluorophenyl)imidazo[4,5-b]pyridine;
6-[7-Morpholino-2,5-bis(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]-3H-1,3-benzothiazol-2-
one;
4-[3-(1H-Indazol-5-yl)-2,5-bis(trifluoromethyl)imidazo[4,5-b]pyridin-7-yl]morpholine;
2-(1,1-Difluoropropyl)-3-(1H-indazol-5-yl)-5-(trifluoromethyl)imidazo[4,5-b]pyridine;
6-[2-(1,1,2,2,2-Pentafluoroethyl)-5-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]-3H-1,3-
benzothiazol-2-one;
6-[2-(Difluoromethyl)-5-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]-3H-1,3-benzothiazol-2-
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one;
6-[2-(Difluoromethyl)-5-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]-3H-1,3-benzoxazol-2-
one;
6-[2,5-Bis(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]-3H-1,3-benzoxazol-2-one;
3-(3-Fluoro-1H-indazol-5-yl)-2,5-bis(trifluoromethyl)imidazo[4,5-b] pyridine;
5-(Difluoromethyl)-3-(1H-indazol-5-yl)-2-(trifluoromethyl)imidazo[4,5-b]pyridine;
6-[2-Methoxy-5-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]-3H-1,3-benzothiazol-2-one;
6-[2-Ethoxy-5-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]-3H-1,3-benzothiazol-2-one;
2-Methoxy-3-(7-methyl-1H-indazol-5-yl)-5-(trifluoromethyl)imidazo[4,5-b]pyridine;
2-Ethoxy-3-(7-methyl-1H-indazol-5-yl)-5-(trifluoromethyl)imidazo[4,5-b]pyridine;
5-[2-Ethoxy-5-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]indolin-2-one;
5-[2-Methoxy-5-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]indolin-2-one;
3-(1H-indazol-5-yl)-2-(methylsulfonylmethyl)-5-(trifluoromethyl)imidazo[4,5-b]pyridine;
2-(3-Fluorocyclobutyl)-3-(7-methyl-1H-indazol-5-yl)-5-(trifluoromethyl)imidazo[4,5-b]
pyriding;
2-(3-Fluorocyclobutyl)-3-(7-methyl-1H-indazol-5-yl)-5-(trifluoromethyl)imidazo[4,5-b]
pyriding;
3-(7-Chloro-1H-indazol-5-yl)-2-(3-fluorocyclobutyl)-5-(trifluoromethyl)imidazo[4,5-b]pyridine;
3-(7-Chloro-1H-indazol-5-yl)-2-(3-fluorocyclobutyl)-5-methyl-imidazo[4,5-b] pyridine;
3-(7-Chloro-1H-indazol-5-yl)-2-(3-fluorocyclobutyl)-5-(trifluoromethyl)imidazo[4,5-b]pyridine;
2-(1-Methoxy-1-methyl-ethyl)-3-(7-methyl-1H-indazol-5-yl)-5-(trifluoromethyl)imidazo[4,5-b]
pyriding;
2-(1,1-Difluoroethyl)-3-(7-methyl-1H-indazol-5-yl)-5-(trifluoromethyl)imidazo[4,5-b]pyridine;
2-(1-Fluoro-1-methyl-ethyl)-3-(7-methyl-1H-indazol-5-yl)-5-(trifluoromethyl)imidazo[4,5-b]
pyriding;
3-(7-Chloro-1H-indazol-5-yl)-2-(1-fluoro-1-methyl-ethyl)-5-(trifluoromethyl)imidazo[4,5-b]
pyriding;
2-Cyclopropyl-3-(7-methyl-1H-indazol-5-yl)-5-(trifluoromethyl)imidazo[4,5-b] pyridine;
(*R)-2-(1-Fluoroethyl)-3-(7-methyl-1H-indazol-5-yl)-5-(trifluoromethyl)imidazo[4,5-b]
pyridine;
(*S)-2-(1-Fluoroethyl)-3-(7-methyl-1H-indazol-5-yl)-5-(trifluoromethyl)imidazo[4,5-b]
pyriding;
3-(7-Chloro-1H-indazol-5-yl)-2-(1-fluorocyclopropyl)-5-(trifluoromethyl)imidazo[4,5-b]
pyridine;
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2-(1-Fluorocyclopropyl)-3-(7-methyl-1H-indazol-5-yl)-5-(trifluoromethyl)imidazo[4,5-b]
pyridine;
3-(1H-Indazol-5-yl)-N-isopropyl-N-methyl-5-(trifluoromethyl)imidazo[4,5-b]pyridine-2-
carboxamide;
2-(2-Chloro-4-pyridyl)-3-(7-methyl-1H-indazol-5-yl)-5-(trifluoromethyl)imidazo[4,5-b]
pyriding;
2-(2-Bromo-4-pyridyl)-3-(7-methyl-1H-indazol-5-yl)-5-(trifluoromethyl)imidazo[4,5-b]
pyriding;
5-(Difluoromethyl)-2-(2-fluoro-4-pyridyl)-3-(7-methyl-1H-indazol-5-yl)imidazo[4,5-b]pyridine;
3-(7-Chloro-1H-indazol-5-yl)-5-(difluoromethyl)-2-(2-fluoro-4-pyridyl)imidazo[4,5-b]pyridine;
3-(4-Chloro-1H-indazol-6-yl)-2,5-bis(trifluoromethyl)imidazo[4,5-b]pyridine;
6-[2-(1,1-Difluoroethyl)-5-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]-3H-1,3-benzothiazol-2-
one;
3-(7-Chloro-1H-indazol-5-yl)-2-(1,1-difluoroethyl)-5-(trifluoromethyl)imidazo[4,5-b] pyridine;
3-(7-Chloro-1H-indazol-5-yl)-5-methyl-2-(trifluoromethyl)imidazo[4,5-b]pyridine;
3-(7-Chloro-1H-indazol-5-yl)-5-(difluoromethyl)-2-isopropyl-imidazo[4,5-b]pyridine;
3-(7-Chloro-1H-indazol-5-yl)-2,5-bis(trifluoromethyl)imidazo[4,5-b]pyridine;
5-[2,5-Bis(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]-7-chloro-indolin-2-one;
7-Chloro-5-[2-(difluoromethyl)-5-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]indolin-2-one;
5-(Difluoromethyl)-2-isopropyl-3-(7-methyl-1H-indazol-5-yl)imidazo[4,5-b]pyridine;
3-(7-Chloro-1H-indazol-5-yl)-5-(difluoromethyl)-2-methyl-imidazo[4,5-b]pyridine;
5-[2,5-Bis(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]-7-methyl-indolin-2-one;
5-[2-(1,1-Difluoroethyl)-5-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]-7-methyl-indolin-2-one;
3-(7-Chloro-1H-indazol-5-yl)-2-(difluoromethyl)-5-(trifluoromethyl)imidazo[4,5-b] pyridine;
3-(7-Chloro-1H-indazol-5-yl)-2-(difluoromethyl)-5-methyl-imidazo[4,5-b]pyridine;
3-(7-Chloro-1H-indazol-5-yl)-6-fluoro-2-(trifluoromethyl)imidazo[4,5-b]pyridine;
3-(7-Bromo-1H-indazol-5-yl)-2-(difluoromethyl)-5-(trifluoromethyl)imidazo[4,5-b]pyridine;
6-[2,5-Bis(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]-4-methyl-3H-1,3-benzothiazol-2-one;
6-[2,5-Bis(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]-4-chloro-3H-1,3-benzothiazol-2-one;
6-[2,5-Bis(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]-4-fluoro-3H-1,3-benzoxazol-2-one;
Methyl 5-[2,5-bis(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]-1H-indazole-7-carboxylate;
Methyl 5-[2-(difluoromethyl)-5-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]-1H-indazole-7-
carboxylate;
2-(Difluoromethyl)-3-(7-methyl-1H-indazol-5-yl)-5-(trifluoromethyl)imidazo[4,5-b] pyridine;
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5-[2-(Difluoromethyl)-5-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]-7-methyl-indolin-2-one;
5-[2-(Difluoromethyl)-5-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]-7-fluoro-indolin-2-one;
3-(4-Methyl-1H-indazol-6-yl)-2,5-bis(trifluoromethyl)imidazo[4,5-b]pyridine;
6-[2,5-Bis(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]-4-bromo-3H-1,3-benzoxazol-2-one;
3-(1H-Indazol-6-yl)-2,5-bis(trifluoromethyl)imidazo[4,5-b]pyridine;
5-[2,5-Bis(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]-1,3-dihydropyrrolo[2,3-b]pyridin-2-one;
3-(1H-Pyrrolo[2,3-b]pyridin-5-yl)-2,5-bis(trifluoromethyl)imidazo[4,5-b]pyridine;
3-(7-Methyl-1H-indazol-5-yl)-2,5-bis(trifluoromethyl)imidazo[4,5-b]pyridine;
5-[2,5-Bis(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]-1H-indazole-3-carbonitrile;
5-[2-(Difluoromethyl)-5-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]-1H-indazol-3-ol;
6-[2-Cyclopropyl-5-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]indolin-2-one;
3-(3-Bromo-1H-indazol-5-yl)-2-isopropyl-5-(trifluoromethyl)imidazo[4,5-b]pyridine;
7-Chloro-5-[2-isopropyl-5-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]indolin-2-one;
3-(7-Chloro-1H-indazol-5-yl)-6-fluoro-2-isopropyl-imidazo[4,5-b]pyridine;
5-[2-I1sopropyl-5-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]-1,3-dihydropyrrolo[2,3-b]

pyridin-2-one;
2-Isopropyl-3-(1H-pyrazolo[3,4-b]pyridin-5-yl)-5-(trifluoromethyl)imidazo[4,5-b]pyridine;
2-Isopropyl-3-(1H-pyrrolo[2,3-b]pyridin-5-yl)-5-(trifluoromethyl)imidazo[4,5-b]pyridine;
3-(7-Allyl-1H-indazol-5-yl)-2,5-bis(trifluoromethyl)-3H-imidazo[4,5-b] pyridine;
3-(7-(Prop-1-en-2-yl)-1H-indazol-5-yl)-2,5-bis(trifluoromethyl)-3H-imidazo[4,5-b]pyridine;
3-(7-Chloro-1H-indazol-5-yl)-5-(trifluoromethyl)imidazo[4,5-b]pyridine;
3-(7-Chloro-1H-indazol-5-yl)-2-cyclopropyl-5-(trifluoromethyl)imidazo[4,5-b]pyridine;
3-(7-Chloro-1H-indazol-5-yl)-2-cyclobutyl-5-(trifluoromethyl)imidazo[4,5-b]pyridine;
7-Methyl-5-[2-methyl-5-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]indolin-2-one;
5-[2-Isopropyl-5-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]-7-methyl-indolin-2-one;
2-1sopropyl-3-(4-methyl-1H-indazol-6-yl)-5-(trifluoromethyl)imidazo[4,5-b]pyridine;
3-(7-Chloro-1H-indazol-5-yl)-2-methyl-5-(trifluoromethyl)imidazo[4,5-b]pyridine;
7-Chloro-5-[2-methyl-5-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]indolin-2-one;
3-(7-Chloro-1H-indazol-5-yl)-2-ethyl-5-(trifluoromethyl)imidazo[4,5-b]pyridine;
2-Ethyl-3-(7-methyl-1H-indazol-5-yl)-5-(trifluoromethyl)imidazo[4,5-b]pyridine;
3-(7-Chloro-1H-indazol-5-yl)-2-isopropyl-5-(trifluoromethyl)imidazo[4,5-b]pyridine;
3-(7-Methyl-1H-indazol-5-yl)-2-(trifluoromethyl)imidazo[4,5-b]pyridine;
7-Methyl-5-[2-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]indolin-2-one;
2-Methyl-3-(7-methyl-1H-indazol-5-yl)-5-(trifluoromethyl)imidazo[4,5-b]pyridine;
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3-(1H-Indazol-5-yl)-5-(2-pyridyl)-2-(trifluoromethyl)imidazo[4,5-b]pyridine;
2-Cyclopropyl-5-(difluoromethyl)-3-(1H-indazol-5-yl)imidazo[4,5-b]pyridine;
5-(Difluoromethyl)-2-(4-fluorophenyl)-3-(1H-indazol-5-yl)imidazo[4,5-b]pyridine;
5-(Difluoromethyl)-3-(1H-indazol-5-yl)-2-phenyl-imidazo[4,5-b]pyridine;
3-(7-Chloro-1H-indazol-5-yl)-5-(difluoromethyl)-2- (trifluoromethyl)imidazo[4,5-b]pyridine;
5-[5-(Difluoromethyl)-2-(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]-7-fluoro-indolin-2-one;
5-(Difluoromethyl)-3-(7-methyl-1H-indazol-5-yl)-2-(trifluoromethyl)imidazo[4,5-b]pyridine;
3-(7-Chloro-1H-indazol-5-yl)-2-(2-fluoro-4-pyridyl)-5-methyl-imidazo[4,5-b]pyridine;
3-(7-Bromo-1H-indazol-5-yl)-2-(2-fluoro-4-pyridyl)-5-(trifluoromethyl)imidazo[4,5-b]pyridine;
5-(2-(Hydroxymethyl)-6-(trifluoromethyl)-1H-pyrrolo[2,3-b]pyridin-1-yl)-7-methylindolin-2-

Oone;
(1-(1H-Indazol-5-yl)-6-(trifluoromethyl)-1H-pyrrolo[2,3-b]pyridin-2-yl)methanol;
7-Methyl-5-(2-methyl-6-(trifluoromethyl)-1H-pyrrolo[2,3-b]pyridin-1-yl)indolin-2-one;
5-(2-1sopropyl-1H-pyrrolo[2,3-b]pyridin-1-yl)-7-methyl-1H-indazole;
1-(7-Chloro-1H-indazol-5-yl)-2-methyl-pyrrolo[2,3-b]pyridine;
5-[6-(Difluoromethyl)-2-isopropyl-pyrrolo[2,3-b]pyridin-1-yl]-7-methyl-indolin-2-one;
1-(1H-Indazol-5-yl)-2-isopropyl-6-(trifluoromethyl)pyrrolo[2,3-b]pyridine;
5-[2-(Difluoromethyl)-6-(trifluoromethyl)pyrrolo[2,3-b]pyridin-1-yl]-7-methyl-indolin-2-one;
6-[2-(Difluoromethyl)-6-(trifluoromethyl)pyrrolo[2,3-b]pyridin-1-yl]-3H-1,3-benzothiazol-2-

Oone;
7-Chloro-5-(2-methylpyrrolo[2,3-b]pyridin-1-yl)indolin-2-one;
1-(7-Methyl-1H-indazol-5-yl)-6-(trifluoromethyl)pyrrolo[2,3-b]pyridin-3-ol;
3-(Difluoromethyl)-1-(7-methyl-1H-indazol-5-yl)-6-(trifluoromethyl)pyrrolo[2,3-b]pyridine;
6-Methyl-1-(7-methyl-1H-indazol-5-yl)pyrrolo[2,3-b]pyridine;
5-(2-1sopropyl-6-methyl-pyrrolo[2,3-b]pyridin-1-yl)indolin-2-one;
2-(4-Fluorophenyl)-1-(1H-indol-5-yl)-6-methoxy-pyrrolo[2,3-b]pyridine;
2-(4-Fluorophenyl)-1-indolin-5-yl-pyrrolo[2,3-b]pyridine;
2-(4-Fluorophenyl)-1-(1H-indol-5-yl)pyrrolo[2,3-b]pyridine;
5-[3-Bromo-2-(4-fluorophenyl)pyrrolo[2,3-b]pyridin-1-yl]indolin-2-one;
5-[2-(4-Fluorophenyl)pyrrolo[2,3-b]pyridin-1-yl]indolin-2-one;
6-Fluoro-2-(4-fluorophenyl)-1-(1H-indol-5-yl)pyrrolo[2,3-b]pyridine;
5-[3-Bromo-6-fluoro-2-(4-fluorophenyl)pyrrolo[2,3-b]pyridin-1-yl]indolin-2-one;
5-[6-Fluoro-2-(4-fluorophenyl)pyrrolo[2,3-b]pyridin-1-yl]indolin-2-one;
1-(1H-Indol-5-yl)-2-methyl-6-(trifluoromethyl)pyrrolo[2,3-b]pyridine;
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5-[2-Methyl-6-(trifluoromethyl)pyrrolo[2,3-b]pyridin-1-yl]indolin-2-one;
7-Methyl-5-(2-methyl-1H-pyrrolo[2,3-b]pyridin-1-yl)indolin-2-one;
5-(2-Methyl-6-(trifluoromethyl)-1H-pyrrolo[2,3-b]pyridin-1-yl)-1H-indazole;
6-(2-Methyl-6-(trifluoromethyl)-1H-pyrrolo[2,3-b]pyridin-1-yl)benzo[d]thiazol-2(3H)-one;
1-(7-Chloro-1H-indazol-5-yl)-2-isopropyl-pyrrolo[2,3-b]pyridine;
7-Chloro-5-(2-isopropylpyrrolo[2,3-b]pyridin-1-yl)indolin-2-one;
5-(2-Isopropylpyrrolo[2,3-b]pyridin-1-yl)-7-methyl-indolin-2-one;
5-(2-Cyclopropylpyrrolo[2,3-b]pyridin-1-yl)-7-methyl-indolin-2-one;
5-(2-1sopropyl-6-methyl-pyrrolo[2,3-b]pyridin-1-yl)-7-methyl-indolin-2-one;
7-Fluoro-5-(2-isopropylpyrrolo[2,3-b]pyridin-1-yl)indolin-2-one;
7-Fluoro-5-(2-isopropyl-6-methyl-pyrrolo[2,3-b]pyridin-1-yl)indolin-2-one;
7-Fluoro-5-(2-methylpyrrolo[2,3-b]pyridin-1-yl)indolin-2-one;
7-Fluoro-5-[2-methyl-6-(trifluoromethyl)pyrrolo[2,3-b]pyridin-1-yl]indolin-2-one;
(RS)-7-Fluoro-5-[2-tetrahydrofuran-3-yl-6-(trifluoromethyl)pyrrolo[2,3-b]pyridin-1-yl]indolin-

2-0ne;
7-Fluoro-5-[2-(methoxymethyl)-6-(trifluoromethyl) pyrrolo[2,3-b]pyridin-1-yl]indolin-2-one;
5-[2-I1sopropyl-6-(trifluoromethyl)pyrrolo[2,3-b]pyridin-1-yl]-7-methyl-indolin-2-one;
(RS)-5-[2-(1-Methoxyethyl)pyrrolo[2,3-b]pyridin-1-yl]-7-methyl-indolin-2-one;
7-Fluoro-5-[2-isopropyl-6-(trifluoromethyl)pyrrolo[2,3-b]pyridin-1-yl]indolin-2-one;
2-1sopropyl-1-(7-methyl-1H-indazol-5-yl)-6-(trifluoromethyl)pyrrolo[2,3-b]pyridine;
2-(3-Fluoropropyl)-1-(7-methyl-1H-indazol-5-yl)-6-(trifluoromethyl)pyrrolo[2,3-b]pyridine;
1-(7-Chloro-1H-indazol-5-yl)-2-(3-fluoropropyl)-6-(trifluoromethyl)pyrrolo[2,3-b] pyridine;
2-Methyl-1-(7-methyl-1H-indazol-5-yl)-6-(trifluoromethyl)pyrrolo[2,3-b]pyridine;
1-(7-Chloro-1H-indazol-5-yl)-2-methyl-6-(trifluoromethyl)pyrrolo[2,3-b] pyridine;
2-Methyl-1-(7-methyl-1H-indazol-5-yl)pyrrolo[2,3-b]pyridine;
5-[2-Isopropyl-6-(trifluoromethyl)pyrrolo[2,3-b]pyridin-1-yl]-1H-pyrazolo[3,4-b]pyridine;
1-(7-Methyl-1H-indazol-5-yl)-6-(trifluoromethyl)pyrrolo[2,3-b]pyridine;
7-Methyl-5-(6-methylpyrrolo[2,3-b]pyridin-1-yl)indolin-2-one;
7-Fluoro-5-(6-methylpyrrolo[2,3-b]pyridin-1-yl)indolin-2-one;
5-(2-Cyclopropyl-6-methyl-pyrrolo[2,3-b]pyridin-1-yl)indolin-2-one;
2-(4-Fluorophenyl)-1-(1H-indol-5-yl)-6-methyl-pyrrolo[2,3-b]pyridine;
5-[2-(4-Fluorophenyl)-6-methyl-pyrrolo[2,3-b]pyridin-1-yl]indolin-2-one;
5-[6-Chloro-2-(4-fluorophenyl)pyrrolo[2,3-b]pyridin-1-yl]indolin-2-one;
5-[2-(4-Fluorophenyl)-6-methoxy-pyrrolo[2,3-b]pyridin-1-yl]indolin-2-one;
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6-Chloro-2-(4-fluorophenyl)-1-(1H-indol-5-yl)pyrrolo[2,3-b]pyridine;
6-tert-Butoxy-2-(4-fluorophenyl)-1-(1H-indol-5-yl)pyrrolo[2,3-b]pyridine;
2-(4-Fluorophenyl)-1-(1H-indol-5-yl)-6-(trifluoromethyl)pyrrolo[2,3-b]pyridine;
1-(1H-Indol-5-yl)-2-phenyl-6-(trifluoromethyl)pyrrolo[2,3-b]pyridine;
5-[3-Bromo-2-cyclopropyl-6-(trifluoromethyl)pyrrolo[2,3-b]pyridin-1-yl]indolin-2-one;
6-Methyl-2-phenyl-1-(1H-pyrrolo[2,3-b]pyridin-5-yl)pyrrolo[2,3-b]pyridine;
2-1sopropyl-1-(1H-pyrrolo[2,3-b]pyridin-5-yl)-6-(trifluoromethyl)pyrrolo[2,3-b]pyridine;
2-Methyl-1-(1H-pyrrolo[2,3-b]pyridin-5-yl)-6-(trifluoromethyl)pyrrolo[2,3-b]pyridine;
5-(3-Bromo-6-methyl-2-phenyl-pyrrolo[2,3-b]pyridin-1-yl)-1,3-dihydropyrrolo[2,3-b] pyridin-2-
one;
5-[3-Bromo-2-isopropyl-6-(trifluoromethyl)pyrrolo[2,3-b]pyridin-1-yl]-1,3-dihydropyrrolo[2,3-
b]pyridin-2-one;
5-[3-Bromo-2-methyl-6-(trifluoromethyl)pyrrolo[2,3-b]pyridin-1-yl]-1,3-dihydropyrrolo[2,3-b]
pyridin-2-one;
5-[2-Isopropyl-6-(trifluoromethyl)pyrrolo[2,3-b]pyridin-1-yl]indolin-2-one;
5-[2-Phenyl-6-(trifluoromethyl)pyrrolo[2,3-b]pyridin-1-yl]indolin-2-one;
5-[2-(4-Fluorophenyl)-6-(trifluoromethyl)pyrrolo[2,3-b]pyridin-1-yl]indolin-2-one;
5-[2-Cyclopropyl-6-(trifluoromethyl)pyrrolo[2,3-b]pyridin-1-yl]indolin-2-one;
5-(6-Methyl-2-phenyl-pyrrolo[2,3-b]pyridin-1-yl)-1,3-dihydropyrrolo[2,3-b]pyridin-2-one;
5-[2-Isopropyl-6-(trifluoromethyl)pyrrolo[2,3-b]pyridin-1-yl]-1,3-dihydropyrrolo[2,3-b]pyridin-
2-0ne;
5-[2-Methyl-6-(trifluoromethyl)pyrrolo[2,3-b]pyridin-1-yl]-1,3-dihydropyrrolo[2,3-b]pyridin-2-
Oone;
5-(2-Ethylpyrrolo[2,3-b]pyridin-1-yl)-7-methyl-indolin-2-one;
(*R)-2-(sec-Butyl)-3-(7-chloro-1H-indazol-5-yl)-5-(trifluoromethyl)-3H-imidazo[4,5-b]
pyriding;
(*S)-2-(sec-Butyl)-3-(7-chloro-1H-indazol-5-yl)-5-(trifluoromethyl)-3H-imidazo[4,5-
b]pyridine;
(*R)-2-(sec-Butyl)-3-(7-methyl-1H-indazol-5-yl)-5-(trifluoromethyl)-3H-imidazo[4,5-b]
pyridine;
(*S)-2-(sec-Butyl)-3-(7-methyl-1H-indazol-5-yl)-5-(trifluoromethyl)-3H-imidazo[4,5-
b] pyridine;
(*R)-3-(7-Chloro-1H-indazol-5-yl)-2-(1-fluoroethyl)-5-(trifluoromethyl)-3H-imidazo[4,5-b]
pyridine;
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(*S)-3-(7-Chloro-1H-indazol-5-yl)-2-(1-fluoroethyl)-5-(trifluoromethyl)-3H-imidazo[4,5-b]
pyridine;
3-(7-Chloro-1H-indazol-5-yl)-2-(1,1-difluoroethyl)-5-methyl-3H-imidazo[4,5-b] pyridine;
3-(7-Chloro-1H-indazol-5-yl)-2-(cyclopropylmethyl)-5-(trifluoromethyl)-3H-imidazo[4,5-b]
pyriding;
3-(7-Chloro-1H-indazol-5-yl)-2-propyl-5-(trifluoromethyl)-3H-imidazo[4,5-b] pyridine;
3-(7-Chloro-1H-indazol-5-yl)-2-(methoxymethyl)-5-(trifluoromethyl)-3H-imidazo[4,5-b]
pyriding;
3-(7-Chloro-1H-indazol-5-yl)-2-isobutyl-5-(trifluoromethyl)-3H-imidazo[4,5-b] pyridine;
3-(7-Chloro-1H-indazol-5-yl)-5-methoxy-2-(trifluoromethyl)-3H-imidazo[4,5-b] pyridine;
3-(7-Chloro-1H-indazol-5-yl)-2-(2,2,2-trifluoroethyl)-5-(trifluoromethyl)-3H-imidazo[4,5-b]
pyriding;
2-(1,1-Difluoropropyl)-3-(7-methyl-1H-indazol-5-yl)-5-(trifluoromethyl)-3H-imidazo[4,5-b]
pyriding;
3-(7-Methyl-1H-indazol-5-yl)-5-(trifluoromethyl)-2-(3,3,3-trifluoropropyl)-3H-imidazo[4,5-b]
pyriding;
3-(7-Chloro-1H-indazol-5-yl)-2,6-bis(trifluoromethyl)-3H-imidazo[4,5-b]pyridine;
5-(5-Fluoro-2-isopropyl-1H-pyrrolo[2,3-b]pyridin-1-yl)-7-methylindolin-2-one;
5-(6-(Difluoromethyl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-1-yl)-7-methylindolin-2-one;
1-(7-Methyl-2-oxoindolin-5-yl)-6-(trifluoromethyl)-1H-pyrrolo[2,3-b]pyridine-2-carbaldehyde;
2-(2-Chloro-4-pyridyl)-3-(7-methyl-1H-indazol-5-yl)-5-(trifluoromethyl)imidazo[4,5-b]
pyriding;
2-(2-Bromo-4-pyridyl)-3-(7-methyl-1H-indazol-5-yl)-5-(trifluoromethyl)imidazo[4,5-b]
pyridine;
2-(2-*Fluoro-4-pyridyl)-3-(7-methyl-1H-indazol-5-y1)-5-(trifluoromethyl)imidazo[4,5-
b]pyridine;
2-(2-[*®F]fluoro-4-pyridyl)-3-(7-methyl-1H-indazol-5-yl)-5-(trifluoromethyl)imidazo[4,5-b]
pyridine; and

and pharmaceutically acceptable salts thereof.

23. A compound selected from the group consisting of:

3-(7-Ethyl-1H-indazol-5-yl)-2,5-bis(trifluoromethyl)-3H-imidazo[4,5-b]pyridine;

3-(7-1sopropyl-1H-indazol-5-yl)-2,5-bis(trifluoromethyl)-3H-imidazo[4,5-b] pyridine;

5-(2,5-Bis(trifluoromethyl)-3H-imidazo[4,5-b]pyridin-3-yl)-1H-indazole-7-carbonitrile;
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3-(7-Chloro-1H-indazol-5-yl)-2-isopropyl-6-(trifluoromethyl)-3H-imidazo[4,5-b] pyridine;
3-(7-Chloro-1H-indazol-5-yl)-6-methyl-2-(trifluoromethyl)-3H-imidazo[4,5-b]pyridine;
3-(7-Chloro-1H-indazol-5-yl)-7-methyl-2,5-bis(trifluoromethyl)-3H-imidazo[4,5-b]pyridine;
7-Methyl-3-(7-methyl-1H-indazol-5-yl)-2,5-bis(trifluoromethyl)-3H-imidazo[4,5-b]pyridine;
3-(7-Chloro-1H-indazol-5-yl)-2-isopropyl-7-methyl-5-(trifluoromethyl)-3H-imidazo[4,5-b]
pyridine;
3-(7-Chloro-1H-indazol-5-yl)-7-methoxy-2,5-bis(trifluoromethyl)-3H-imidazo[4,5-b]pyridine;
3-(7-Chloro-1H-indazol-5-yl)-2-(1-cyclopropylethyl)-5-(trifluoromethyl)-3H-imidazo[4,5-b]
pyridine;
3-(7-Chloro-1H-indazol-5-yl)-2-(1-methylcyclopropyl)-5-(trifluoromethyl)-3H-imidazo[4,5-b]
pyriding;
3-(7-Methyl-1H-indazol-5-yl)-2-(1-methylcyclopropyl)-5-(trifluoromethyl)-3H-imidazo[4,5-
b]pyridine;
3-(7-Chloro-1H-indazol-5-yl)-2-(1-methoxyethyl)-5-(trifluoromethyl)-3H-imidazo[4,5-b]
pyriding;
6-Chloro-3-(7-chloro-1H-indazol-5-yl)-2-(trifluoromethyl)-3H-imidazo[4,5-b]pyridine;
3-(7-Chloro-1H-indazol-5-yl)-5-(trifluoromethyl)-2-(1,1,1-trifluoropropan-2-yl)-3H-
imidazo[4,5-b]pyridine;
5-(4-(Dimethylamino)-2-methyl-1H-pyrrolo[2,3-b]pyridin-1-yl)-7-methylindolin-2-one;
5-(4-(Azetidin-1-yl)-2-methyl-1H-pyrrolo[2,3-b]pyridin-1-yl)-7-methylindolin-2-one;
5-(4-Methoxy-2-methyl-1H-pyrrolo[2,3-b]pyridin-1-yl)-7-methylindolin-2-one; and
5-(2,4-Dimethyl-1H-pyrrolo[2,3-b]pyridin-1-yl)-7-methylindolin-2-one; and pharmaceutically
acceptable salts, N-oxides or solvates thereof.

23. A compound of claim 21, wherein the compound is:
5-[2,5-Bis(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]indolin-2-one, and pharmaceutically
acceptable salts, N-oxides or solvates thereof.

24. A compound of claim 21, wherein the compound is:
2-(Difluoromethyl)-3-(1H-indazol-5-yl)-5-(trifluoromethyl)imidazo[4,5-b] pyridine,
and pharmaceutically acceptable salts, N-oxides or solvates thereof.

25. A compound of claim 212, wherein the compound is:
3-(1H-Indazol-5-yl)-2-isopropyl-5-(trifluoromethyl)imidazo[4,5-b]pyridine, and
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pharmaceutically acceptable salts, N-oxides or solvates thereof.

26. A compound of claim 21, wherein the compound is:
6-[2,5-Bis(trifluoromethyl)imidazo[4,5-b]pyridin-3-yl]-3H-1,3-benzothiazol-2-one,

and pharmaceutically acceptable salts, N-oxides or solvates thereof.

27 A compound of claim 22, wherein the compound is:
2-1sopropyl-3-(7-methyl-1H-indazol-5-yl)-5-(trifluoromethyl)imidazo[4,5-b]pyridine, and

pharmaceutically acceptable salts, N-oxides or solvates thereof.

28. A compound of claim 21, wherein the compound is:
2-(Difluoromethyl)-3-(7-methyl-1H-indazol-5-yl)-5-(trifluoromethyl)imidazo[4,5-b] pyridine,

and pharmaceutically acceptable salts, N-oxides or solvates thereof.

29. A compound of claim 21, wherein the compound is:
3-(7-Methyl-1H-indazol-5-yl)-2,5-bis(trifluoromethyl)imidazo[4,5-b]pyridine, and

pharmaceutically acceptable salts, N-oxides or solvates thereof.

30. A compound of claim 21, wherein the compound is:
7-Fluoro-5-[2-isopropyl-6-(trifluoromethyl)pyrrolo[2,3-b]pyridin-1-yl]indolin-2-one; and

pharmaceutically acceptable salts, N-oxides or solvates thereof.

31. A compound of claim 21, wherein the compound is:
5-(Difluoromethyl)-3-(1H-indazol-5-yl)-2-(trifluoromethyl)imidazo[4,5-b]pyridine;

and pharmaceutically acceptable salts, N-oxides or solvates thereof.
32. A compound of claim 21, wherein the compound is:
5-[2-Isopropyl-6-(trifluoromethyl)pyrrolo[2,3-b]pyridin-1-yl]-7-methyl-indolin-2-one; and

pharmaceutically acceptable salts, N-oxides or solvates thereof.

33. A pharmaceutical composition comprising:
(A) an effective amount of at least one compound of Formula (1):
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wherein

X is CR;

R' is a member selected from the group consisting of:
H, -Cysalkyl, -Ci.shaloalkyl, -C;.salkoxy, -(CH,),C(=0)OCHjs, -(CH2)1.30H, -(CHy):-
20-Cysalkyl, -CH(CH3)OCHj3, -C(CHj;),0CHgs, -CH,SO,CHj3, -C(=0)H, -NH-C;.
salkyl, -N(Cysalkyl),, -C(=O)N(H)Cysalkyl, -C(=0)N(Cy.salkyl),, -Cs gcycloalkyl, -
(CHy)-Cs.gcycloalkyl, -NH-C3 gcycloalkyl, -C(=O)NH-cyclopropyl,-C(=0)-NH-
phenyl, -C(=0)-azetidinyl, -C(=0)-pyrrolidinyl, azetidinyl, phenyl, benzyl, oxetanyl,
tetrahydrofuranyl, tetrahydropyranyl, -CH,-pyrazinyl, furanyl, thienyl, and pyridinyl,
wherein the -Cs gcycloalkyl, phenyl, oxetanyl, azetidinyl, tetrahydrofuranyl,
tetrahydropyranyl, pyridinyl, pyrazinyl, furanyl and thienyl rings are each
independently optionally substituted with 1-3 substituents selected from the group
consisting of: halo, -Cy.salkyl, -C;shaloalkyl, -Cy.shaloalkoxy, -OH, and -C(=0)OC,.
salkyl;

R? is selected from the group consisting of:

HN/,HN\N, =N HN HN O O , HN-N
X N <o

] ,N+/ S O NH

@ Y HN R-N—(  HN—( HN—(
HN~-N | o} O O  and O :eachR%is

independently optionally substituted with ®H, halo, -Cy.salkyl, -Cy.salkenyl -CN, -OH,
CH=CHCH,0H,- (CH,);0H, C(=0)OC;salkyl, and phenyl;

R is selected from the group consisting of: H, halo, -Cysalkyl, -S-Cysalkyl, -Cy.shaloalkyl, -
Crsalkoxy, -NR*¥R®, -OH, -(CH,)1s0H, -CH=CHCH,OH, -C5 scycloalkyl,
piperidinyl, piperazinyl, morpholinyl, and pyridyl;
each R* and R* are independently selected from the group consisting of H and
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Cuisalkyl;

R* is selected from the group consisting of: H, halo, -CHs, and -CFs;

R® is selected from the group consisting of: H, -OH, -Cy.salkyl, -Cy.salkoxy, -C1.shaloalkyl, -
Cy.shaloalkoxy, -NR¥®R®, azetidinyl, and morpholinyl; each R* and R* are
independently selected from the group consisting of: -C,salkyl, and -C, shaloalkyl,;

R° is selected from the group consisting of: H, -OH, -CHF,, and -Br; and

R’ is H or -Cysalkyl;

and pharmaceutically acceptable salts, N-oxides or solvates of compounds of Formula (1).

(B) at least one pharmaceutically acceptable excipient.

34. A pharmaceutical composition comprising an effective amount of at least one compound of

claim 33 and at least one pharmaceutically acceptable excipient.

35. A pharmaceutical composition comprising an effective amount of at least one compound of

claim 34 and at least one pharmaceutically acceptable excipient.

36. An effective amount of at least one compound of Formula (1):

R5
4
RONTTN
on K
wherein
X is CR®;

R' is a member selected from the group consisting of:
H, -Cyisalkyl, -C;shaloalkyl, -C;.salkoxy, -(CH,),C(=0)OCHjs, -(CH>):-30H, -(CH2):-
20-Cysalkyl, -CH(CH3)OCHj3, -C(CHj;),0CHgs, -CH,SO,CHj3, -C(=0)H, -NH-C;.
salkyl, -N(Cysalkyl),, -C(=O)N(H)C1.salkyl, -C(=O)N(C1.salkyl),, -Cs.scycloalkyl, -
(CHy)-Cs.gcycloalkyl, -NH-C3 gcycloalkyl, -C(=O)NH-cyclopropyl,-C(=0)-NH-
phenyl, -C(=0)-azetidinyl, -C(=0)-pyrrolidinyl, azetidinyl, phenyl, benzyl, oxetanyl,
tetrahydrofuranyl, tetrahydropyranyl, -CH,-pyrazinyl, furanyl, thienyl, and pyridinyl,
wherein the -Cs_gcycloalkyl, phenyl, oxetanyl, azetidinyl, tetrahydrofuranyl,
tetrahydropyranyl, pyridinyl, pyrazinyl, furanyl and thienyl rings are each
independently optionally substituted with 1-3 substituents selected from the group
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consisting of: halo, -Cy.salkyl, -C;shaloalkyl, -Cy.shaloalkoxy, -OH, and -C(=0)OC 1.5
alkyl;
R? is selected from the group consisting of:

HN/,HN\N, =N | HN O O , HN-N
e Y I J§
]
N N
] ,N+/ S (@) NH
0 »  HN R-N—(  HN—( HN—(
HN~N | o} O O  and O :eachR%is

independently optionally substituted with ®H, halo, -Cy.salkyl, -Cy.salkenyl -CN, -OH,
CH=CHCH,0H, -(CH,);0H, C(=0)OC;salkyl, and phenyl;

R is selected from the group consisting of: H, halo, -Cysalkyl, -S-Cysalkyl, -Cy.shaloalkyl, -
Crsalkoxy, -NR*¥R®, -OH, -(CH,)1s0H, -CH=CHCH,OH, -C3.scycloalkyl,
piperidinyl, piperazinyl, morpholinyl, and pyridyl;
each R* and R* are independently selected from the group consisting of H and
Cuisalkyl;

R* is selected from the group consisting of: H, halo, -CHs, and -CFs;

R® is selected from the group consisting of: H, -OH, -Cy.salkyl, -Cy.salkoxy, -C1.shaloalkyl, -
Cu.shaloalkoxy, -NR®R®, azetidinyl, and morpholinyl; each R* and R* are
independently selected from the group consisting of: -C;salkyl, and -C, shaloalkyl,;

R° is selected from the group consisting of: H, -OH, -CHF,, and -Br; and

R’ is H or -Cysalkyl;

or a pharmaceutically acceptable salt, N-oxide or solvate thereof, for use in the treatment of a

disease, disorder, or medical condition mediated by AMPA receptor activity.

37. Use of at least one compound of Formula (I):

RS
R? X

N
T
RONT TN

o F

wherein
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X is CR;

R' is a member selected from the group consisting of:
H, -Cysalkyl, -Ci.shaloalkyl, -C;.salkoxy, -(CH),C(=0)OCHjs, -(CH2)1.30H, -(CHa):-
20-Cysalkyl, -CH(CH3)OCHj3, -C(CHs;),0CHs, -CH,S0,CHj3, -C(=0)H, -NH-C;.
salkyl, -N(Cysalkyl),, -C(=O)N(H)Cysalkyl, -C(=0)N(Cy.salkyl),, -Cs gcycloalkyl, -
(CH,)-Cs.gcycloalkyl, -NH-Cz.gcycloalkyl, -C(=O)NH-cyclopropyl,-C(=0)-NH-
phenyl, -C(=0)-azetidinyl, -C(=0)-pyrrolidinyl, azetidinyl, phenyl, benzyl, oxetanyl,
tetrahydrofuranyl, tetrahydropyranyl, -CH,-pyrazinyl, furanyl, thienyl, and pyridinyl,
wherein the -Cs gcycloalkyl, phenyl, oxetanyl, azetidinyl, tetrahydrofuranyl,
tetrahydropyranyl, pyridinyl, pyrazinyl, furanyl and thienyl rings are each
independently optionally substituted with 1-3 substituents selected from the group
consisting of: halo, -Cysalkyl, -Cyshaloalkyl, -C;.shaloalkoxy, -OH, and -C(=0)OC; s
alkyl;

R? is selected from the group consisting of:

SN @%%

HN—  HN=-K
|+\ Nx
N
0 ) HN RbN% HNTQ HN—(
HN-N 2
' , and ;each R7is

independently optionally substituted with ®H, halo, -Cysalkyl, -Cysalkenyl -CN, -OH,
CH=CHCH,0H, -(CH,);0H, C(=0)OC;salkyl, and phenyl;

R is selected from the group consisting of: H, halo, -Cysalkyl, -S-Cysalkyl, -Cy.shaloalkyl, -
Crsalkoxy, -NR*¥R®, -OH, -(CH,)1s0H, -CH=CHCH,OH, -C3.scycloalkyl,
piperidinyl, piperazinyl, morpholinyl, and pyridyl;
each R¥ and R* are independently selected from the group consisting of H and
Cysalkyl;

R* is selected from the group consisting of: H, halo, -CHs, and -CFs;

R® is selected from the group consisting of: H, -OH, -Cy.salkyl, -Cy.salkoxy, -C1.shaloalkyl, -
Cu.shaloalkoxy, -NR¥R®, azetidinyl, and morpholinyl; each R* and R* are

independently selected from the group consisting of: -Cysalkyl, and -C;shaloalkyl;
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R is selected from the group consisting of: H, -OH, -CHF,, and -Br; and

R’ is H or -Cysalkyl;
or a pharmaceutically acceptable salt, N-oxide or solvate thereof, in the manufacture of a
medicament for the treatment of a disease, disorder, or medical condition mediated by AMPA
receptor activity, wherein the AMPA receptor mediated disease, disorder, or medical
condition is selected from cerebral ischemia, head injury, spinal cord injury, Alzheimer's
disease, Parkinson's disease, amyotrophic lateral sclerosis (ALS), Huntington's chorea, AIDS
nervous disturbance, epilepsy, mental disorder, mobility disturbance, pain, spasticity, nervous
disturbance by toxin in food, various neurodegenerative diseases, various mental diseases,
chronic pain, migraine, cancer pain, diabetic neuropathy, encephalitis, acute disseminated
encephalomyelitis, acute demyelinating polyneuropathy (Guillain Barre syndrome), chronic
inflammatory demyelinating polyneuropathy, multiple sclerosis, Marchifava-Bignami
disease, central pontine myelinolysis, Devic syndrome, Balo disease, HIV- or HTLV-
myelopathy, progressive multifocal leucoencephalopathy, a secondary demyelinating
disorder (for example, CNS lupus erythematodes, polyarteritis nodosa, Sjogren syndrome,
sarcoidosis, isolated cerebral vasculitis, etc.), schizophrenia, prodromal schizophrenia,

cognitive disorder, depression, anxiety disorders, anxious depression, and bipolar disorder.

38. The use of claim 37 wherein the AMPA receptor mediated disease, disorder or condition is

depression, , epilepsy, schizophrenia, prodromal schizophrenia, or a cognitive disorder.

401



	Biblio page:1
	Description page:3
	Claims page:378
	ISR page:405

