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1
FUSED BICYLIC PYRIDINE COMPOUNDS
AND THEIR USE AS AMPA RECEPTOR
MODULATORS

CROSS-REFERENCED TO RELATED
APPLICATIONS

This application claims priority from U.S. Application
No. 62/412,868, filed on Oct. 26, 2016, which is incorpo-
rated herein by reference.

FIELD OF THE INVENTION

The present invention is related to compounds having
AMPA receptor modulating properties, pharmaceutical com-
positions comprising these compounds, chemical processes
for preparing these compounds and their use in the treatment
of diseases associated with AMPA receptor activity in ani-
mals, 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
ionotropic glutamate receptors form ion channels that acti-
vate upon binding agonist, opening a pore through the
plasma membrane through which cations can flow. The
metabotropic glutamate receptors are G-protein-coupled
receptors, activating intracellular signal transduction cas-
cades. The ionotropic glutamate receptors can be further
subdivided into four sub-families, based upon sequence
homology and selectivity to exogenous agonists. These
sub-families are the AMPA (ci-amino-3-hydroxyl-5-methyl-
4-isoxazole-propionic acid), NMDA (N-methyl-D-aspar-
tate), 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 AMPA-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 subunits freely form
functional homo- and hetero-tetramers. The majority of
RNA encoding GluA2 subunits is edited post-transcription-
ally, altering a genetically-encoded glutamine to arginine.
This RNA editing causes AMPA receptors to preferentially
form with two GluA2 units, and also prevents calcium entry
through the activated receptor.

In their native environment, the pore-forming GIluA
tetramers directly or indirectly associate with numerous
auxiliary proteins which modify the trafficking, localization,
gating characteristics, and pharmacology of the AMPA
receptor (AMPAR). These auxiliary subunits include cyto-
skeletal and anchoring proteins, other signaling proteins, and
several intracellular and transmembrane 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., Neuropsychop-
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harmacology 36(1): 362-363 (2011). Several TARPs exhibit
regiospecific expression in the brain, leading to physiologi-
cal differentiation of the AMPA receptor activity. For
example, TARP y2-dependent AMPA receptors are primarily
localized in the cerebellum and cerebral cortex while TARP
v8-dependent AMPA receptors are localized primarily in the
hippocampus.

AMPA receptors mediate the majority of fast neurotrans-
mission across synaptic gaps. Thus, inhibition or negative
modulation of AMPA receptors is an attractive strategy for
therapeutic intervention in CNS disorders characterized by
excessive neuronal activity. However, since AMPA receptor
activity is so ubiquitous within CNS, general antagonism
affects most areas of the CNS resulting in undesired effects,
such as ataxia, sedation, and/or dizziness, which are shared
by all known general AMPA receptor antagonists.

Epilepsy affects over 50 million people world-wide, with
30-40% of treated patients being resistant to current phar-
macotherapies and only about 8% of treated patients being
maintained seizure free. Epilepsy is often defined as when a
person has two or more unprovoked epileptic seizures. The
International [eague Against Epilepsy (ILAE) defines an
epileptic seizure as “a transient occurrence of signs and/or
symptoms due to abnormal excessive or synchronous neu-
ronal 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 including 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 y-aminobu-
tyric acid) receptor agonism, T-type calcium channel block-
ers, sodium channel modulators, synaptic vesicle protein
SV2A modulation, and inhibition of GABA transaminase.
More recently, AMPA receptor antagonists have been inves-
tigated for treatment of seizures 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-convulsant activity are close to or overlap with
doses at which undesired effects are observed. (Michael A.
Rogawski. “Revisiting AMPA Receptors as an AntiEpileptic
Drug Target” Epilepsy Currents 11.2 (2011).) However,
certain anticonvulsant agents such as Talampanel ((8R)-7-
Acetyl-5-(4-aminophenyl)-8,9-dihydro-8-methyl-7H-1,3-
dioxolo[4,5-h][2,3]benzodiazepine), selurampanel
(BGG492) (N-[7-isopropyl-6-(2-methyl-2H-pyrazol-3-yl)-
2,4-dioxo-1,4-dihydro-2H-qui-nazolin-3-yl|methanesulfo-
namide), and perampanel (5'-(2-cyanophenyl)-1'-phenyl-2,
3-bipyridinyl-6'(1'H)-one) are  general (non-TARP
dependent/non-selective) AMPA receptor antagonists. How-
ever, such general antagonism affects most areas of the CNS
resulting in undesired effects.

Glutamate as an excitatory neurotransmitter has been
known to induce neurotoxicity by, for example, abnormal
excitation of central nerves. Neurotoxicity is an adverse
structural or functional change in the nervous system, and
can take the form of subtle or gross biochemical changes,
axonal degeneration, dendritic pruning or sprouting, loss or
rearrangement of synapses, or cell death. Numerous nervous
diseases involve a neurotoxic component, including and not
limited to cerebral ischemia, head injury, spinal cord injury,
Alzheimer’s disease, Parkinson’s disease, amyotrophic lat-
eral sclerosis (ALS), Huntington’s chorea, AIDS nervous
disturbance, epilepsy, mental disorder, mobility disturbance,
pain, spasticity, nervous disturbance by toxin in food, vari-
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ous 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,
WO02000001376 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 (Guillain Barre syndrome),
chronic inflammatory demyelinating polyneuropathy, mul-
tiple sclerosis, Marchifava-Bignami disease, central pontine
myelinolysis, Devic syndrome, Balo disease, HIV- or
HTLV-myelopathy, progressive multifocal leucoencepha-
lopathy, a secondary demyelinating disorder; for example,
CNS lupus erythematodes, polyarteritis nodosa, Sjogren
syndrome, sarcoidosis, isolated cerebral vasculitis, etc.

Hippocampus links the limbic system to frontal cortex,
thereby linking emotion to cognition (Small et al, Naz. Rev.
Neurosci. 12:585-601, 2011). A meta-analysis of post-mor-
tem neuro-pathology studies suggests that hippocampal vol-
ume is reduced in volume in patients with mood disorders
(Harrison, Brain 125:1428-1449, 2002). Hippocampal neu-
rons are particularly susceptible to stress-related atrophy.
Pathological states characterized by excessive activity
within hippocampus may be improved by a therapeutic
intervention that selectively reduces hippocampal excitabil-
ity. 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 sta-
bilizers 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, Neuropsychobiol-
ogy, 42 Suppl 1:11-7, 2000); these treatments can increase
AMPA receptor surface expression in hippocampus (Du et
al., J Neurosci 24: 6578-6589, 2004.)

In Gray’s Neuropsychological Theory of Anxiety (2003),
septum and hippocampus form a ‘behavioral inhibition
system’ activated during anxiety-provoking conflict situa-
tions. A corollary of this theory is that anxiolytic drugs act
by suppressing this ‘behavioral inhibition system’. Indeed,
intrahippocampal micro-infusion of GABAA agonists is
sufficient to replicate their anxiolytic effects (Engin and
Treit, Behav Pharmacol 18:365-374, 2007). Traditional
anxiolytics with a variety of mechanisms-of-action, includ-
ing GABAA-receptor antagonists, 5-HT, , receptor antago-
nists, and SSRIs, suppress brainstem-stimulated theta
rhythm within hippocampus (McNaughton et al., Behav
Pharmacol 18:329-346, 2007). Direct injection of inhibitors
of neuronal excitability into rodent hippocampus was shown
to reduce the hippocampal theta rhythm, and to produce an
anxiolytic phenotype. Intrahippocampal administration of
7ZD7288, an HCN channel inhibitor, slowed brainstem-
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 administration of phe-
nytoin, a voltage-gated sodium channel inhibitor and anti-
convulsant, showed similar effects on brainstem-stimulated
theta rhythm frequency in anesthetized rat and was anxi-
olytic in conscious rat (Yeung et al., Neuropharmacology
62: 155-160, 2012).
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Hippocampal overactivity has been observed in patients
suffering from schizophrenia (Heckers and Konradi, Curr
Top Bekav Neurosci. 4:529-553, 2010). The degree of hyper-
activity was be positively correlated to the severity of the
symptoms (Tregellas et al., Am J Psychiatry 171: 549-556,
2014). Hypermetabolism in hippocampus (esp. CA1 region)
correlates with disease progression in at-risk individuals,
and with disease severity in patients diagnosed with schizo-
phrenia (Schobel et al., Arch Gen Psych, 66:938-946, 2009).
This over-activity, combined with the sensitivity of hip-
pocampal 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 develop-
ment of new therapeutic agents. Such compounds are pro-
vided herein.

SUMMARY OF THE INVENTION

Provided herein are compounds which are AMPA receptor
modulators. In another aspect, provided herein are com-
pounds which modulate certain TARP dependent AMPA
receptors. The compounds described herein are suitable for
treatment of conditions involving AMPA receptor activity,
and for treatment of conditions involving selective modu-
lation of TARP dependent AMPA receptor activity, thereby
allowing for treatment of conditions such as, inter alfa,
abnormal neurotransmission across synaptic gaps, excessive
neuronal activity, abnormal excessive or synchronous neu-
ronal activity in the brain, neurotoxicity (e.g., adverse struc-
tural or functional changes in the nervous system, subtle or
gross biochemical changes, axonal degeneration, dendritic
pruning or sprouting, loss or rearrangement of synapses, or
cell death), neuronal excitability within hippocampus, neu-
ronal excitotoxicity, hippocampal overactivity, and the like.

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):

Y
Rl

R3

wherein

Y is N or CH;

R' is selected from the group consisting of: H, halo, and
Cy.galkyl;

R? is selected from the group consisting of: C,_salkyl,
C,_haloalkyl, C, salkoxy, and C, scycloalkyl;
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R? is selected from the group consisting of: H, halo,
C,.qalkyl, C,_calkoxy, CN, and CF;
R* is selected from the group consisting of: C,_qalkyl,
C,_ghaloalkyl, C,_alkoxy, phenyl substituted with F, and
pyridyl; and

is selected from the group consisting off —CH=N—,
—CH,—C(=0)—, and —S—C(—0)—; 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 For-
mula (D).

In certain embodiments, the compounds of Formula (I)
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 (I), as well
as their pharmaceutically acceptable salts.

In a further aspect, the invention relates to pharmaceutical
compositions, comprising an effective amount of at least one
compound selected from compounds of Formula (I), phar-
maceutically acceptable salts, N-oxides or solvates of com-
pounds of Formula (I), pharmaceutically acceptable prod-
rugs 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 accept-
able excipients.

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

In another aspect, the invention is directed to a method of
treating a subject suffering from, or diagnosed with a dis-
ease, 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 (I), phar-
maceutically acceptable salts, N-oxides or solvates of com-
pounds of Formula (I), pharmaceutically acceptable prod-
rugs 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.

In another aspect, the method of studying isotopically
labeled compounds in metabolic studies (preferably with
14C), 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.
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For example, an '°F or ''C labeled compound may be
particularly preferred for PET or SPECT studies.

Additional embodiments of this invention include meth-
ods of making compounds of Formula (I), pharmaceutically
acceptable salts, N-oxides or solvates of compounds of
Formula (I), pharmaceutically acceptable prodrugs of com-
pounds of Formula (I), and pharmaceutically active metabo-
lites of Formula (I).

In another aspect provided herein are compounds of
Formula (IA), and Formula (IB), as well as pharmaceutically
acceptable salts, N-oxides or solvates of compounds of
Formula (TA), and Formula (IB), pharmaceutically accept-
able prodrugs of compounds of Formula (IA), and Formula
(IB), and pharmaceutically active metabolites of Formula
(TA), and Formula (IB).

In a further aspect, provided herein are pharmaceutical
compositions, comprising an effective amount of a com-
pound of Formula (IA), and Formula (IB), as well as
pharmaceutically acceptable salts, N-oxides or solvates of
compounds of Formula (IA), and Formula (IB), pharmaceu-
tically acceptable prodrugs of compounds of Formula (TIA),
and Formula (IB), and pharmaceutically active metabolites
of Formula (IA), and Formula (IB).

In a further aspect, provided herein are compounds of
Formula (IA), and Formula (IB), as well as pharmaceutically
acceptable salts, N-oxides or solvates of compounds of
Formula (IA), and Formula (IB), pharmaceutically accept-
able prodrugs of compounds of Formula (IA), and Formula
(IB), and pharmaceutically active metabolites of Formula
(TA), and Formula (IB), for the treatment of any condition
described herein.

An object of the present invention is to overcome or
ameliorate at least one of the disadvantages of the conven-
tional 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 invention.

DETAILED DESCRIPTION

In one aspect, provided herein are compounds of Formula

@,

Y

R3

wherein

Y is N or CH;

R' is selected from the group consisting of: H, halo, and
Cy.galkyl;

R? is selected from the group consisting of: C,_salkyl,
C,_haloalkyl, C, salkoxy, and C, scycloalkyl;
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R? is selected from the group consisting of: H, halo,
C, ¢alkyl, C, calkoxy, CN, and CF;
R* is selected from the group consisting of: C,_.alkyl,
C, chaloalkyl, C, .alkoxy, phenyl substituted with F, and
pyridyl; and

is selected from the group consisting off —CH—N—,
—CH,—C(=0)—, and —S—C(=0)—; and
pharmaceutically acceptable salts, N-oxides, or solvates
thereof.

An additional embodiment of the invention is a compound
of Formula (T) wherein Y is N.

An additional embodiment of the invention is a compound
of Formula (I) wherein Y is CH.

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 Cl or F.

An additional embodiment of the invention is a compound
of Formula (I) wherein R' is CH, or CH,CH.,.

An additional embodiment of the invention is a compound
of Formula (I) wherein R? is CF,, CHE,, or CF,(CH,).

An additional embodiment of the invention is a compound
of Formula (I) wherein R? is CH,, CH,CH,, CH,CH,CH,,
or CH(CH,),.

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

An additional embodiment of the invention is a compound
of Formula (I) wherein R* is OCH, or OCH,CH,,

An additional embodiment of the invention is a compound
of Formula (I) wherein R? is H, Cl, CH,, or CH,CH,.

An additional embodiment of the invention is a compound
of Formula (I) wherein R? is OCH, or CN.

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

An additional embodiment of the invention is a compound
of Formula (I) wherein R* is CF,, CF,(CH,), or CHF,.

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

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

An additional embodiment of the invention is a compound
of Formula (I) wherein R* is 4-fluorophenyl, pyridin-3-yl, or
pyridin-4-yl.

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

i 8

is —CH—N—.
An additional embodiment of the invention is a compound
of Formula (I) wherein

§

is —CH,—C(=0)—.

8

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

045 8§ C(=0)—.
An additional embodiment of the invention is a compound
of Formula (1) having the Formula (IA):

15
(1a)
Rl
7NN
2
20 /> R
R? X N\N
RS
2 wherein

R! is selected from the group consisting of: H, halo, CHs,,
and CH,CH;;

R? is selected from the group consisting of: C, alkyl,

30 C,_ghaloalkyl, C,_salkoxy, and C,_scycloalkyl,

R* is selected from the group consisting of: C, calkyl,
C,_¢haloalkyl, C, alkoxy, phenyl substituted with F,
and pyridyl; and

35 R® s selected from the group consisting of:
40
Cl
45 / / /
HN\N 5 HN\N N HN\N 5
) /ﬁ
F;C S
HN / HN
55 N '
0]
60
HN HN
65
0, 0
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-continued

H,CO F,C
HN N
0, 0,
NC cl
HN HN
0, and 0.

and

pharmaceutically acceptable salts, N-oxides, or solvates

thereof.

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

An additional embodiment of the invention is a compound
of Formula (I) having the Formula (IA) wherein R? is CF,.

An additional embodiment of the invention is a compound

of Formula (I) having the Formula (IA) wherein R® is

/ﬁ or Cl/ﬁ .
/ /
HN—nN HN—V

An additional embodiment of the invention is a compound

of Formula (I) having the Formula (IA) wherein R’ is

Cl
HN HN
O, or 0.

An additional embodiment of the invention is a compound

of Formula (I) having the Formula (IB):
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(B)
Rl
N
Ve
R4 \ N\ N
RS

wherein
R'is H, or C,_alkyl;
R? is selected from the group consisting of: C, calkyl,
C,.ghaloalkyl, and C, _scycloalkyl;
R* is CF,H or CF,; and
R® is selected from the group consisting of:

7 f />, Cl” f /7,

HN—N HN—N

and Cl ;
HN HN
8] [6]
and

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

An additional embodiment of the invention is a compound
of Formula (I) having the Formula (IB) wherein R* is CF,,
cyclopropyl, or C,_calkyl.

A further embodiment of the current invention is a com-
pound as shown below in Table 1.

# Compound Name

1 5-(7-Chloro-1H-indazol-5-yl)-2,6-bis(trifluoromethyl)-
[1,2.4]triazolo[1,5-a]pyridine;

2 5-(7-Methyl-1H-indazol-5-y!)-2,6-bis(trifluoromethyl)-
[1,2.4]triazolo[1,5-a]pyridine;

3 5-(2,6-Bis(trifluoromethyl)-[1,2,4]triazolo[1,5-a]pyridin-5-y1)-7-
chloroindolin-2-one;

4 5-(2,6-Bis(trifluoromethyl)-[1,2,4]triazolo[1,5-a]pyridin-5-y1}-7-
methylindolin-2-one;

5 8-Chloro-5-(7-chloro-1H-indazol-5-y1)-2,6-bis(triflucromethyl)-
[1,2 Altriazolo[1,5-a]pyridine;

6 5-(7-Chloro-1H-indazol-5-y1)-8-methyl-2,6-bis(trifluoromethyl)-
[1,2.4]triazolo[1,5-a]pyridine;

7 5-(7-Chloro-1H-indazol-5-yl)-2-(difluoromethy!)-6-(triflucromethyl)-
[1,2.4]triazolo[1,5-a]pyridine;

8 5-(7-Methyl-1H-indazol-5-yl)-2-(difluoromethyl)-6-
(trifuoromethyl)-[1,2 4]triazole[1,5-a]pyridine;

9 7-Chloro-5-(2-(diffuoromethyl)-6-(triffuoromethyl)-
[1,2 Altriazolo[1,5-a]pyridin-5-yl)indolin-2-one;
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-continued

12

-continued

Ex
# Compound Name

Ex
# Compound Name

1

o

7-Methy!-5-(2-(difluoromethyl)-6-(triftuoromethyl)-
[1,2,4]triazolo[1,5-a]pyridin-5-yl)indolin-2-one;
2-(Diflucromethyl)-6-(triffuoromethyl)-5-(7-(triffuoromethyl)- 1H-
indazol-5-y1)-[1,2 A]triazolo[ 1,5-a]pyridine;
5-(2-(Difluoromethyl)-6-(trifluoromethyl)-[1,2 Altriazolo[1,5-
a]pyridin-3-yl}-7-methoxyindolin-2-one;
13 5-(7-Chloro-1H-indazol-5-y1)-2-(diflucromethyl)-6-methoxy-
[1,2,4]triazolo[1,5-a]pyridine;
14 2-(Diflucromethyl)-6-methoxy-5-(7-methyl-1H-indazol-5-yl)-
[1,2,4]triazolo[1,5-a]pyridine;
15 2-(Diflucromethyl)-6-methoxy-5-(7-(trifluoromethyl)-1H-indazol-5-
y1)-[1,2,4]triazolo[1,5-a]pyridine;
16 5-(7-Chlore-1H-indazol-5-y1)-6-(diflucromethyl)-2-(triffuoromethyl)-
[1,2,4]triazolo[1,5-a]pyridine;
6-(Diflucromethyl)-5-(7-methyl-1H-indazol-5-yl)-2-
(trifluoromethyl)-[1,2 4]triazolo[1,5-a]pyridine;
7-Chloro-3-(6-(difluoromethyl)-2-(trifluoromethy!)-
[1,2,4]triazolo[1,5-a]pyridin-3-yl)indolin-2-one;
5-[6-(Difluoromethyl)-2-(triftuoromethyl)-[1,2 4]triazolo[1,5-
a|pyridin-3-yl}-7-methyl-indolin-2-one;
5-[6-(Difluoromethyl)-2-(triftuoromethyl)-[1,2 4]triazolo[1,5-
a]pyridin-5-yl]-7-methoxy-indolin-2-one;
5-(7-Chloro-1H-indazol-5-yl)-2-methyl-6-(trifluoromethyl)-
[1,2,4]triazolo[1,5-a]pyridine;
2-Methyl-5-(7-methyl-1H-indazol- 5-yl)-6- (trifluoromethyl)-
[1,2,4]triazolo[1,5-a]pyridine;
7-Chloro-3-(2-methyl-6-(trifluoromethyl)-[1,2,4]triazolo[ 1,5-
a]pyridin-3-yljindolin-2-one;
7-Methyl-5-(2-methyl-6-(triftuoromethyl)-[1,2 4]triazolo[1,5-
a]pyridin-3-yljindolin-2-one;
25 5-(7-Chloro-1H-indazol-5-yl)-2-ethyl-6-(trifluoromethyl)-
[1,2,4]triazolo[1,5-a]pyridine;
2-Bthyl-5-(7-methyl-1H-indazol-5-y1)-6-(trifluoromethyl)-
[1,2,4]triazolo[1,5-a]pyridine;
7-Chloro-5-(2-ethyl-6-{trifluoromethyl)-[1,2,4]triazolo[1,5-a]pyridin-
3-ylindelin-2-one;
3-(2-Ethyl-6-(trifluoromethyl)-[1,2 4]triazolo[ 1,5-a]pyridin-3-y1)-7-
methylindolin-2-one;
8-Chloro-5-(7-chloro-1H-indazol-5-yl)-2-ethyl-6-(trifluoromethyl)-
[1,2,4]triazolo[1,5-a]pyridine;
8-Chloro-2-ethyl-5-(7-methyl-1H-indazol- 5-y1}-6-(triftuoromethyl)-
[1,2,4]triazolo[1,5-a]pyridine;
5-(7-Chloro-1H-indazol-5-yl)-2-ethyl-8-fluoro-6-(trifluoromethyl)-
[1,2,4]triazolo[1,5-a]pyridine;
7-Chloro-5-[2-ethyl-8-fluoro-6-(trifluoromethyl)-[1,2,4]triazolo[1,5-
a]pyridin-5-yllindolin-2-one;
2-Cyclopropyl-8-fluoro-5-(7-methyl- 1H-indazol-5-y1)-6-
(triftuoromethyl)-[1,2,4]triazolo[1,5-a]pyridine;
34 5-(7-Chloro-1H-indazol-5-yl)-8-flucro-2-isopropyl-6-
(triftuoromethyl)-[1,2,4]triazolo[1,5-a]pyridine;
35 5-(7-Chloro-1H-indazol-5-yl)-2-ethyl-8-methyl-6-(trifluoromethyl)-
[1,2,4]triazolo[1,5-]pyridine;
36 35-(7-Chloro-1H-indazol-5-yl)-2-isopropyl-6-(trifluoromethyl)-
[1,2,4]triazolo[1,5-a]pyridine;
2-Isopropyl-5-(7-methyl-1H-indazol-5-y1)-6- (trifluoromethyl)-
[
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1,2,4]triazolo[1,5-a]pyridine;

38 3-(7-Chloro-1H-indazol-5-yl)-2-cyclopropyl-6- (trifluoromethyl)-
[1,2,4]triazolo[1,5-a]pyridine;

39 2-Cyclopropyl-5-(7-methyl-1H-indazol-5-y1)-6-(trifluoromethyl )-
[1,2,4]triazolo[1,5-a]pyridine;

40 7-Chloro-3-(2-cyclopropyl-6-(triftuoromethyl)-[1,2,4]triazolo[1,5-
a]pyridin-5-yljindolin-2-one;

41 5-(2-Cyclopropyl-6-(trifluoromethyl)-[1,2,4]triazolo[1,5-a]pyridin-5-
y1)-7-methylindolin-2-one;

42 5-(7-Chloro-1H-indazol-5-yl)-2-(1,1-difluoroethyl)-6-
(triftuoromethyl)-[1,2,4]triazolo[1,5-a]pyridine;

43 5-(7-Chlore-1H-indazol-5-y1)-2-methoxy-6-(trifluoromethyl)-

[1,2,4]triazolo[1,5-a]pyridine;

44 5-(7-Chloro-1H-indazol-5-yl)-6-(diflucromethyl)-2-ethyl-
[1,2,4]triazolo[1,5-a]pyridine;

45 6-(Diflucromethyl)-2-ethyl-5-(7-methyl-1H-indazol-5-yl)-
[1,2,4]triazolo[1,5-a]pyridine;

46 7-Chloro-5-(6-(difluoromethyl)-2-ethyl-[1,2 4]triazolo[1,5-a]pyridin-
S-yl)indolin-2-one;

47 5-(6-(Diftuoromethyl)-2-ethyl-[1,2,4]triazolo[1,5-a]pyridin-3-y1)-7-

methylindolin-2-one;
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48 5-(7-Chloro-1H-indazol-3-y1)-2-cvelopropyl-6-(difluoromethyl)-
[1,2 Altriazolo[1,5-a]pyridine;
49 2-Cyclopropyl-6-(difiuoromethyl)-5-(7-methyl- 1 H-indazol-5-yl)-
[1,2 Altriazolo[1,5-a]pyridine;
50 5-(7-Chloro-1H-indazol-5-yl)-6-methoxy-2-(trifluoromethyl)-
[1,2 Altriazolo[1,5-a]pyridine;
51 6-Methoxy-5-(7-methyl-1H-indazol-5-y1)-2-(trifluoromethyl)-
[1,2 Altriazolo[1,5-a)pyridine;
52 6-Ethyl-5-(7-methyl-1H-indazol-5-yl)-2-(trifluoromethyl)-
[1,2.4]triazolo[1,5-a]pyridine;
53 5-(7-Chloro-1H-indazol-3-yl)-6-(1,1-difluoroethyl)-2-
(trifuoromethyl)-[1,2 4]triazolo[1,5-a]pyridine;
54 6-(2-(Difluoromethyl)-6-(triffucromethyl)-[1,2 4]triazolo[1,5-
a]pyridin-5-yl)benzo[d]thiazol-2 (3H}-one;
55 6-(4-Fluorophenyl)-5-(7-methyl-1H-indazol-5-y1)-2-
(trifluoromethyl)-[1,2 4]triazole[1,5-a]pyridine;
6-(4-Fluorophenyl)-5-(1 H-indazol- 5-y1)-2-(trifluoromethyl)-
[1,2.4]triazolo[1,5-a]pyridine;
57 5-(6-(4-Fluorophenyl)-2-(triftuoromethyl)-[1,2,4]triazolo[1,5-
a]pyridin-3-yl)-7-methylindolin-2-one;
58 5-(7-Methyl-1H-indazol-5-y1)-6-(pyridin-3-yl)-2-(trifluoromethyl)-
[1,2 A]triazolo[1,5-a]pyridine;
5-(7-Methyl-1H-indazol-5-y1)-6-(pyridin-4-yl)-2-(triffuoromethyl)-
[1,2 Altriazolo[1,5-a]pyridine;
6-(4-Fluorophenyl)-2-methyl-5-(7-methyl- 1 H-indazol-5-y1)-
[1,2 Altriazolo[1,5-a]pyridine;
2-Ethyl-6-(4-fluorophenyl)-5-(7-methyl- 1 H-indazol-5-y1)-
[1,2.4]triazolo[1,5-a]pyridine;
2-Cyclopropyl-6-(4-fluorcphenyl)-5-(7-methyl- 1 H-indazol-5-y1}-
[1,2.4]triazolo[1,5-a]pyridine;
5-(2,6-Bis(trifluoromethyl)pyrazolo[1,5-a]pyridin-7-yl)-7-chloro-1H-
indazole;
5-(2,6-Bis(trifluoromethylypyrazolo[1,5-alpyridin-7-yl)-7-methyl- 1H-
indazole;
5-(2,6-Bis(trifluoromethyl)pyrazolo[1,5-alpyridin-7-yl)-7-
methylindolin-2-one;
5-(2,6-Bis(trifluoromethyl)pvrazolo[1,5-alpyridin-7-y1)-7-
chloroindolin-2-one;
5-(2-Cyclopropyl-6-(trifluoromethyl)pyrazolo[ 1,5-a]pyridin-7-yl)-7-
methylindolin-2-one;
68 5-(2-Cyclopropyl-6-{trifluoromethyl)pyrazolo[1,5-a]pyridin-7-yl)-7-
chloroindolin-2-one;
5-(2-Cyclopropyl-6-(trifluoromethyljpyrazolo[1,5-a]pyridin-7-yl)-7-
methyl-1H-indazole;
7-Chloro-5-(2-cyclopropyl-6-(trifluoromethyl)pyrazolo[1,5-a]pyridin-
7-yl)-1H-indazole;
5-(2-Isopropyl-6-(trifluoromethyl)pyrazolo[1,5-a]pyridin-7-yl)-7-
methylindolin-2-one;
5-(2-Isopropyl-6-(trifluoromethylpyrazolo[1,5-a]pyridin-7-y1)-7-
chloroindolin-2-one;
7-Chloro-5-(2-isopropyl-6-(trifluoromethyl)pyrazolo[1,5-a]pyridin-7-
y1)-1H-indazole; and
5-(2-Isopropyl-6-(trifluoromethyl)pyrazolo[1,5-a]pyridin-7-yl)-7-
methyl-1H-indazole; and
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pharmaceutically acceptable salts, N-oxides, or solvates

thereof.

A further embodiment of the current invention is a com-

pound as shown below in Table 2.

TABLE 2

Ex# Compound Name

75 7-Chloro-5-(2-cyclopropyl-8-methyl-6-(triffuoromethyl)-
[1,2,4]triazolo[1,5-alpyridin-3-y1)indolin-2-one;

76 2-Cyclopropyl-8-methyl-5-(7-methyl-1H-indazol-5-y1)-
6-(trifluoromethyl)-[1,2,4]triazolo[1,5-a]pyridine;

77 5-(7-Chloro-1H-indazol-5-y1)-6-(difluoromethyl)-8-
methyl-2-(trifluoromethyl)-[1,2 4]triazolo[1,5-alpyridine;

78  5-(7-Chloro-1H-indazol-5-yl)-2-(difluoromethyl)-8-methyl-
6-(trifluoromethyl)-[1,2 4]triazolo[1,5-a]pyridine;

79 2-(Difluoromethyl)-8-methyl-5-(7-methyl-1H-indazol-5-y1)-
6-(trifluoromethyl)-[1,2,4]triazolo[1,5-a]pyridine;
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TABLE 2-continued

14
TABLE 2-continued

Ex #

Compound Name

Ex #

Compound Name
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5-(7-Chloro-1H-indazel-5-yl)-2-cyclopropyl-8-ethyl-6-
(trifluoromethyl)-[1,2 4]triazolo[1,5-a]pyridine;
2-Cyclopropyl-8-ethyl-5-(7-methyl-1H-indazol-5-yl)-6-
(trifluoromethyl)-[1,2,4]triazolo[ 1,5-a]pyridine;
5-(2-Cyclopropyl-8-ethyl-6-(trifluoromethyl)-
[1,2,4]triazolo[1,5-a]pyridin-5-y1)-7-methylindolin-2-one;
5-(7-Chloro-1H-indazol-5-yl)-8-methyl-2-propyl-6-
(triffuoromethyl)-[1,2 4]triazolo[1,5-a]pyridine;
8-Methy!-5-(7-methyl-1H-indazol-5-y1)-2-propyl-6-
(triflucromethyl)-[1,2 4]triazolo[1,5-a]pyridine;
7-Methyl-5-(8-methyl-2-propyl-6-(trifluoromethyl)-
[1,2,4]triazolo[1,5-a]pyridin-5-yl)indolin-2-one;
2-(Difluoromethyl)-8-methyl-5-(7-methyl- 1H-indazol-5-yl)-
6-(trifluoromethyl)-[1,2,4]triazolo[1,5-a]pyridine;
5-(7-Chloro-1H-indazol-5-yl)-2-(difluoromethyl)-8-ethyl--
6-(trifluoromethyl)[1,2,4]triazolo[1,5-alpyridine;
2-(Difluoromethyl)-8-ethyl-3-(7-methyl- 1 H-indazol-3-y1)-
6-(trifluoromethyl)-[1,2,4]triazolo[1,5-a]pyridine;
5-(7-Chloro-1H-indazol-53-yl)-2,8-diethyl-6-(trifluoromethyl)-
[1,2,A]triazolo[1,5-a]pyridine;
2,8-Diethyl-5-(7-methyl-1H-indazol-5-y1}-6-(trifluoromethyl)-
[1,2,4]triazolo[1,5-a]pyridine;
3-(7-Chloro-1H-indazel-5-yl)-6-(difluoromethyl)-8-ethyl-2-
(triffucromethyl)-[ 1,2 4]triazolo[1,5-a]pyridine;
6-(Diftuoromethyl)-8-ethyl-5-(7-methyl-1H-indazol-5-yl)-2-
(trifluoromethyl)-[1,2,4]triazolo[ 1,5-a]pyridine;
5-(7-Chloro-1H-indazol-5-yl)-2-cyclopropyl-6-(difluoromethyl)-
8-ethyl-[1,2 A]triazolo[1,5-a]pyridine;
2-Cyclopropyl-6-(difluoromethyl)-8-ethyl-5-(7-methyl-1H-
indazol-5-yl)-[1,2,4]triazolo[1,5-a]pyridine;
6-(Difluoromethyl)-8-methyl-5-(7-methyl- 1H-indazol-5-yl)-2-
propyl-[1,2,4]triazolo[1,5-a]pyridine;
8-Chlaro-5-(7-chloro-1H-indazol-5-y1)-2-propyl-6-
(trifluoromethyl)-[1,2,4]triazolo[ 1,5-a]pyridine;
7-Chloro-5-(8-chloro-2-propyl-6-(triftuoromethyl)-
[1,2,4]triazolo[1,5-a]pyridin-5-yl)indolin-2-one;
5-(8-Chloro-2-propyl-6-(triftuoromethyl)-[1,2 4]triazolo[1,5-
a]pyridin-5-yl)-7-methylindolin-2-one;
3-(2-Cyclopropyl-8-methyl-6- (trifluoromethyl)-
[1,2,A]triazolo[1,5-a]pyridin-5-yl)-7-methylindolin-2-one;
7-Chloro-5-(2-ethyl-8-methyl-6-(triflucromethyl)-
[1,2,4]triazolo[1,5-a]pyridin-5-yl)indolin-2-one;
2-Ethyl-8-methyl-6-(trifluoromethyl)-5-(7-(trifluoromethy!)-1 H-
indazol-3-y1)-[1,2,4]triazolo[1,5-a]pyridine;
5-(2-Ethyl-8-methyl-6-(trifluoromethyl)-[1,2,4]triazolo[1,5-
a]pyridin-5-yl)-7-(trifluoromethyl)indolin-2-one;
7-Chloro-5-(2-ethyl-8-methyl-6-(triffuoromethyl)-
[1,2,A]triazolo[1,5-a]pyridin-5-yl)indolin-2-one;
7-Ethyl-5-(8-methyl-2,6-bis(trifluoromethyl)-[1,2 4]triazolo[ 1,5-
alpyridin-5-yljindolin-2-one;
7-Methyl-5-(8-methyl-2,6-bis(trifluoromethyl)-
[1,2,4]triazolo[1,5-a]pyridin-5-yl)indolin-2-one;
7-Methoxy-3-(8-methyl-2,6-bis(trifluoromethyl)-[1,2,4]triazolo[1,
S-alpyridin-3-

yl)indolin-2-one;
8-Methy!-5-(7-methyl-1H-indazol-5-y1)-2,6-bis(trifluoromethyl)-
[1,24]triazolo[1,5-a]pyridine;
5-(8-Methyl-2,6-bis(trifluoromethyl)-[1,2 4]triazolo[1,5-
a]pyridin-5-yl)-2-oxoindoline-7-carbonitrile;
5-(7-Chloro-1H-indazel-5-yl)-6-(diffuoromethyl)-8-methyl-2-
(trifluoromethyl)-[ 1,2 4]triazolo[1,5-a]pyridine;
7-Chloro-5-(6-(difluoromethyl)-8-methyl-2- (trifluoromethyl )-
[1,2,4]triazolo[1,5-a]pyridin-5-y1)indolin-2-one;
6-(Difluoromethyl)-8-methyl-5-(7-methyl- 1H-indazol-5-y1)-2-
(trifluoromethyl)-[1,2 4]triazolo[1,5-a]pyridine;
3-(7-Chloro-1H-indazal-5-yl)-2-cyclopropyl-6-(diffuoromethyl)-
8-methyl-[1,2,4]triazolo[1,5-a]pyridine;
7-Chloro-5-(2-cyclopropyl-6-(difluoromethyl)-8-methyl-
[1,2,4]triazolo[1,5-a]pyridin-5-yl)indolin-2-one;
2-Cyclopropyl-6-(difluoromethyl)-8-methyl-5-(7-methyl- 1H-
indazol-5-y1)-[1,2,4]triazolo[1,5-a]pyridine;
3-(7-Chloro-1H-indazol-5-y1)-6-(diffuoromethyl)-2-ethyl- 8-
methyl-[1,2 A]triazolo[1,5-a]pyridine;
5-(7-Chloro-1H-indazal-5-yl)-2,8-dimethyl-6-(triflucromethyl)-
[1,2,4]triazolo[1,5-a]pyridine;
5-(7-Chloro-1H-indazol-5-yl)-2-ethoxy-8-methyl-6-
(triffuoromethyl)-[1,2 4]triazolo[1,5-a]pyridine;
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118

119

120

121

122

123

124

125

7-Chloro-5-(2-cyclopropyl-6-(trifluoromethyl)pyrazolo[1,5-
a|pyridin-7-y1)-1H-indazole;

5-[6-(Difluoromethyl)-2-(trifluoromethyl)pyrazelo[1,5-a]pyridin-

7-yl]-7-methyl-indolin-2-one;
7-(7-Chloro-1H-indazol-5-y1)-6-(difluoromethyl)-2-
(trifluoromethyl)pyrazolo[1,5-a]pyridine;
6-(Difluoromethyl)-7-(7-methyl-1H-indazol-5-yl)-2-
(trifluoromethyl)pyrazolo[1,5-a]pyridine;

5-[6-(Difluoromethyl)-4-methyl-2-(trifluoromethyl)pyrazolo[1,5-

a]pyridin-7-yl]-7-methyl-indolin-2-one;
6-(Difluoromethyl)-4-methyl-7-(7-methyl- 1 H-indazol-5-y1}-2-
(trifluoromethyl)pyrazolo[1,5-a]pyridine;
7-Chloro-5-[6-(difluoromethyl)-4-methyl-2-
(trifluoromethyl)pyrazolo[1,5-a]pyridin-7-vl]indolin-2-one; and
7-(7-Chloro-1H-indazol-5-y1)-6-(difluoromethyl)-4-methyl-2-
(trifluoromethyl)pyrazolo[1,5-a]pyridine; and

pharmaceutically acceptable salts, N-oxides, or solvates

thereof,

An additional embodiment of the invention is a pharma-
ceutical composition comprising:

(A) an effective amount of at least one compound of

Formula (I):

0y

Rl
N
2
/>—R
R4 \ N\N
R} 7!
HN—ZZl
wherein
Y is N or CH;
R' is selected from the group consisting of: H, halo, and
C,.qalkyl;

R? is selected from the group consisting of: C,_salkyl,

G,

_chaloalkyl, C,_salkoxy, and C, _gcycloalkyl;

R? is selected from the group consisting of: H, halo,

¢

_salkyl, C, _alkoxy, CN, and CF;

R* is selected from the group consisting of: C,_calkyl,
C,_ghaloalkyl, C, alkoxy, phenyl substituted with F,
and pyridyl; and

¢

is selected from the group conmsisting of: —CH—N—,
—CH,—C(=0)—, and —S—C(=0)—; 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 invention is a pharma-
ceutical composition comprising and effective amount of at
least one compound of Formula (IA) and Formula (IB), as
well as pharmaceutically acceptable salts, N-oxides or sol-
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vates of compounds of Formula (IA) and Formula (IB),
pharmaceutically acceptable prodrugs of compounds of For-
mula (IA) and Formula (IB), and pharmaceutically active
metabolites of Formula (IA) and Formula (IB); and at least
one pharmaceutically acceptable excipient.

An additional embodiment of the invention is a pharma-
ceutical 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 com-
pounds of Table 1, and pharmaceutically active metabolites
of Table 1; and at least one pharmaceutically acceptable
excipient.

An additional embodiment of the invention is a pharma-
ceutical 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 prodrugs of com-
pounds 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 isotopic varia-
tions of compounds of Formula (I) as well as Formula (IA)
and Formula (IB), such as, e.g., deuterated compounds of
Formula (T) as well as Formula (IA) and Formula (IB). Also
within the scope of the invention are the pharmaceutically
acceptable salts, N-oxides or solvates of the isotopic varia-
tions of the compounds of Formula (I) as well as Formula
(IA) and Formula (IB). Also within the scope of the inven-
tion are the pharmaceutically acceptable prodrugs of the
isotopic variations of the compounds of Formula (I) as well
as Formula (IA) and Formula (IB), and pharmaceutically
active metabolites of the isotopic variations of the com-
pounds of Formula (I) as well as Formula (IA) and Formula
(IB).

An additional embodiment of the invention is 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 a subject in need of
such treatment an effective amount of at least one compound
selected from compounds of Formula (T):

R!

Z NN
XN N\\]/>7R

R4
R? 7!
HN—Z7?
wherein
Y is N or CH;

R! is selected from the group consisting of: H, halo, and
C,_alkyl;

R? is selected from the group consisting of: C,_alkyl,
C,_¢haloalkyl, C, calkoxy, and C,_cycloalkyl;

R? is selected from the group consisting of: H, halo,
C,_¢alkyl, C,_salkoxy, CN, and CF;;
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R* is selected from the group consisting of: C,_calkyl,
C,_¢haloalkyl, C, salkoxy, phenyl substituted with E
and pyridyl; and

{0

is selected from the group consisting of: —CH—N—,
—CH,—C(=0)—, and —S—C(=0)—; and
pharmaceutically acceptable salts, N-oxides, or solvates
thereof, to a subject in need thereof.

An additional embodiment of the invention is 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 a subject in need of
such treatment an effective amount of at least one compound
selected from compounds of Formula (IA) and Formula
(IB), as well as pharmaceutically acceptable salts, N-oxides
or solvates of compounds of Formula (IA) and Formula (IB),
pharmaceutically acceptable prodrugs of compounds of For-
mula (IA) and Formula (IB), and pharmaceutically active
metabolites of Formula (IA) and Formula (IB).

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 AMPA-receptor subunits, called
GluA1-GluA4. In their native environment, the pore-form-
ing 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 neurotrans-
mission across synaptic gaps. However, since AMPA recep-
tor activity is so ubiquitous within CNS, general antagonism
affects most areas of the CNS resulting in 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, it is hereby proposed that selective modulation
of TARP y8-associated AMPA receptor complexes provides
effective therapeutic agents which also avoid or reduce the
side-effects associated with the administration of non-selec-
tive AMPA receptor modulators. TARP y8 is primarily
expressed in the hippocampus and the cortex, while TARP
¥2 is primarily expressed in the cerebellum. In one aspect,
selective modulation of TARP y8 potentially avoids modu-
lation of TARP y2-associated AMPA receptor complexes,
which are more prevalent in the cerebellum, thereby reduc-
ing side effects associated with general (non-TARP depen-
dent/non-selective) AMPA antagonism.

For instance, selective modulation of TARP y8-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) associated
with general (non-TARP dependent/non-selective) AMPA
antagonists. Similarly, reduction of hippocampal over-excit-
ability, using selective modulation of TARP y8-associated
AMPA receptor complexes may lead to normalization of the
symptoms of schizophrenia, and it may protect against the
subsequent decline in hippocampal volume. In a further
instance, selectively attenuating hippocampal excitability,
via selective modulation of TARP y8-associated AMPA
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receptor complexes, could provide therapeutic benefit to
patients with bipolar disorder. Likewise, selective modula-
tion of TARP y8-associated AMPA receptor complexes
within the hippocampus may provide an effective anxiolytic.

Accordingly, provided herein are compounds which are
selective modulators of TARP y8-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, 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 com-
prising GluAl receptors associated with the protein TARP
8.

In one embodiment, selective modulation of TARP y8-as-
sociated AMPA receptor complexes refers to selective
antagonism of TARP y8-associated AMPA receptor com-
plexes. In another embodiment, selective modulation of
TARP y8-associated AMPA receptor complexes refers to
selective partial inhibition of TARP y8-associated AMPA
receptor complexes. In a further embodiment, selective
antagonism of TARP v8-associated AMPA receptor com-
plexes refers to negative allosteric modulation of TARP
y8-associated AMPA receptor complexes. The invention
relates to methods of using the compounds described herein
10 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
stbject a compound of the invention. In some embodiments,
the compounds described herein are selective for modulation
of TARP y8 associated AMPA receptor complexes.

An AMPA receptor mediated disease, disorder or condi-
tion includes and is not limited to 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 disor-
der, mobility disturbance, pain, spasticity, nervous distur-
bance 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 demyeli-
nating polyneuropathy, multiple sclerosis, Marchifava-Big-
nami disease, central pontine myelinolysis, Devic syndrome,
Balo disease, HIV- or HTLV-myelopathy, progressive mul-
tifocal leucoencephalopathy, a secondary demyelinating dis-
order (for example, CNS lupus erythematodes, polyarteritis
nodosa, Sjogren syndrome, sarcoidosis, isolated cerebral
vasculitis, etc.), schizophrenia, depression, and bipolar dis-
order. In some embodiments, the AMPA mediated disease,
disorder or condition is depression, anxiety disorders, anx-
ious depression, post traumatic stress disorder, epilepsy,
schizophrenia, prodromal schizophrenia, or a cognitive dis-
order.

In one group of embodiments, an AMPA receptor medi-
ated disease, disorder or condition is a condition related to
hippocampal hyperexcitability. In one embodiment, pro-
vided herein are methods to selectively dampen hippocam-
pal activity in the brain comprising administration of com-
pounds 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 condi-
tion which is depression comprising administration of com-
pounds described herein to a subject in need thereof. As used
herein, depression includes and is not limited to major
depression, psychotic depression, persistent depressive dis-
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order, post-partum depression, seasonal affective disorder,
depression which is resistant to other anti-depressants,
manic-depression associated with bipolar disorder, post
traumatic stress disorder, and the like. In another embodi-
ment, provided herein are methods for the treatment of an
AMPA receptor mediated disease, disorder or condition
which is post traumatic stress disorder (PTSD) comprising
administration of compounds described herein to a subject in
need thereof. In another embodiment, provided herein are
methods for the treatment of an AMPA receptor mediated
disease, disorder or condition which is epilepsy. schizophre-
nia, 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, dis-
order or condition which is a cognitive disorder comprising
administration of compounds described herein to a subject in
need thereof. As used herein, cognitive disorder includes and
is not limited 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, is
effective in preventing the disease; for example, preventing
a disease, condition or disorder in an individual 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 invention may be more fully appreciated by reference
to the following description, including the following glos-
sary of terms and the concluding examples. For the sake of
brevity, the disclosures of the publications, including pat-
ents, cited in this specification are herein incorporated by
reference.

Certain Definitions

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,-Cgalkyl group.
In some embodiments, an alkyl group is a C,-C,alkyl group.
Examples of alkyl groups include methyl (Me) ethyl (Et),
n-propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl
(tBu), pentyl, isopentyl, tert-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 1 to 12 carbon atoms in the
chain and having at least one of the hydrogens replaced with
a halogen. In some embodiments, a haloalkyl group is a
C,-Cshaloalkyl group. In some embodiments, a haloalkyl
group is a C,-C,haloalkyl group. One exemplary substi-
tutent is fluoro. Preferred substituted alkyl groups of the
invention include trihalogenated alkyl groups such as trif-
luoromethyl groups. Haloalkyl includes and is not limited to
—CF,, —CH,F, —CHF,,—CH,C,, —CH,—CF;, and the
like.

The term “cycloalkyl” refers to monocyclic, non-aromatic
hydrocarbon groups having from 3 to 8 carbon atomis.
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Examples of cycloalkyl groups include, for example, cyclo-
propyl, cyclobutyl, cyclopentyl. cyclohexyl, and the like.

The term “halogen” represents chlorine, fluorine, bro-
mine, or iodine. The term “halo™ represents chloro, fluoro,
bromo, or iodo.

The term “substituted” means that the specified group or
moiety bears one or more substituents. The term “unsubsti-
tuted” means that the specified group bears no substituents.
The term “optionally substituted” means that the specified
group is unsubstituted or substituted by one or more sub-
stituents. Where the term “substituted” is used to describe a
structural system, the substitution is 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 sub-
stituent, it is understood that such a moiety or group is
intended to be unsubstituted.

The terms “para”, “meta”, and “ortho” have the meanings
as understood in the art. Thus, for example, a fully substi-
tuted phenyl group has substituents at both “ortho”(0) posi-
tions adjacent to the point of attachment of the phenyl ring,
both “meta” (m) positions, and the one “para” (p) 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.

meta

para’

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 pyridy!
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:

Xl
XZ
AN
2 Z
N X

To provide a more concise description, some of the
quantitative expressions given herein are not qualified with
the term “about”. It is understood that, whether the term
“about” is used explicitly or not, every quantity given herein
is meant to refer to the actual given value, and it is also
meant to refer to the approximation to such given value that
would reasonably be inferred 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, such yield
refers to a mass of the entity for which the yield is given with
respect to the maximum amount of the same entity that could
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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 herein 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, inter alia, buffer solutions
and how the concentrations of the buffer constituents relate
to the pH of the buffer. For example, a buffered solution is
obtained by adding MgSO, and NaHCO; to a solution in a
10:1 w/w ratio to maintain the pH of the solution at about
7.5.

Any formula given herein is intended to represent com-
pounds having structures depicted by the structural formula
as well as certain variations or forms. In particular, com-
pounds of any formula given herein may have asymmetric
centers and therefore exist in different enantiomeric forms.
All optical isomers of the compounds of the general formula,
and mixtures thereof, are considered within the scope of the
formula. Thus, any formula given herein is intended to
represent a racemate, one or more enantiomeric forms, one
or more diastereomeric forms, one or more atropisomeric
forms, and mixtures thereof. Furthermore, certain structures
may exist as geometric isomers (i.e., cis and trans isomers),
as tautomers, or as atropisomers.

It is also to be understood that compounds that have the
same molecular formula but differ in the nature or sequence
of bonding of their atoms or the arrangement of their atoms
in space are termed “isomers.”

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

“Tautomers” refer to compounds that are interchangeable
forms of a particular compound structure, and that vary in
the displacement of hydrogen atoms and electrons. Thus,
two structures may be in equilibrium through the movement
of  electrons and an atom (usually H). For example, enols
and ketones are tautomers because they are rapidly inter-
converted by treatment with either acid or base. Another
example of tautomerism is 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.

Unless indicated otherwise, the description or naming of
a particular compound in the specification and claims is
intended to include both individual enantiomers and mix-
tures, racemic or otherwise, thereof. The methods for the
determination of stereochemistry and the separation of ste-
reoisomers are well-known in the art.

A wavy line “«ww ” indicates the point of attachment to
the rest of the molecule.
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Additionally, any formula given herein is intended to refer
also to hydrates, solvates, and polymorphs of such com-
pounds, and mixtures thereof, even if such forms are not
listed explicitly.

Certain compounds of Formula (I) (as well as Formulas
(IA), and (IB)), or pharmaceutically acceptable salts of
Formula (I) (as well as Formulas (IA), and (IB)) may be
obtained as solvates. Solvates include those formed from the
interaction or complexation of compounds of the invention
with one or more solvents, either in solution or as a solid or
crystalline form. In some embodiments, the solvent is water
and the solvates are hydrates. In addition, certain crystalline
forms of compounds of Formula (I) (as well as Formulas
(IA), and (IB)) or pharmaceutically acceptable salts of
compounds of Formula (I) (as well as Formulas (IA), and
(IB)) may be obtained as co-crystals. In certain embodi-
ments of the invention, compounds of Formula (T) (as well
as Formulas (IA), and (IB)) were obtained in a crystalline
form. In other embodiments, crystalline forms of com-
pounds of Formula (I) (as well as Formulas (IA), and (IB))
were cubic in nature. In other embodiments, pharmaceuti-
cally acceptable salts of compounds of Formula () (as well
as Formulas (IA), and (IB)) were obtained in a crystalline
form. In still other embodiments, compounds of Formula (I)
(as well as Formulas (IA), and (IB)) were obtained in one of
several polymorphic forms, as a mixture of crystalline
forms, as a polymorphic form, or as an amorphous form. In
other embodiments, compounds of Formula (I) (as well as
Formulas (IA), and (IB)) convert in solution between one or
more crystalline forms and/or polymorphic forms.

Reference to a compound herein stands for a reference to
any one of: (a) the actually recited form of such compound,
and (b) any of the forms of such compound in the medium
in which the compound is 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—COOH,;,;,, and R—COO™ ..
In this example, R—COOH,, refers to the solid compound,
as it could be for example in a tablet or some other solid
pharmaceutical composition or preparation; R—COOH,,
refers to the undissociated form of the compound in a
solvent; and R—COO™, ,, refers to the dissociated form of
the compound in a solvent, such as the dissociated form of
the compound in 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—COOH that exists, or exist, in the medium in which such
exposure takes place. In still 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 in
which such reacting takes place. In this regard, if such entity
1s for example in an aqueous environment, it is understood
that the compound R—COOH is in such same medium, and
therefore the entity is being exposed to species such as
R—COOH,,, and/ot R—COO™ ., where the subscript
“(aq)” stands for “aqueous” 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 limita-
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tion but it is merely an illustration. It is 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 interacts 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, proto-
nation, and deprotonation. No further examples in this
regard are provided herein because these interactions and
transformations in a given medium are known by any one of
ordinary skill in the art.

In another example, a zwitterionic compound is encom-
passed herein by referring to a compound that is known to
form a zwitterion, even if it is not explicitly named in its
zwitterionic form. Terms such as zwitterion, zwitterions, and
their synonyms zwitterionic compound(s) are standard
IUPAC-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
CHEBI27369 by the Chemical Entities of Biological Interest
(ChEBI) dictionary of molecular entities. As generally well
known, a zwitterion or zwitterionic compound is a neutral
compound that has formal unit charges of opposite sign.
Sometimes these compounds are referred to by the term
“inner salts”. Other sources refer to these compounds as
“dipolar ions”, although the latter term is regarded by still
other sources as a misnomer. As a specific example, amin-
oethanoic acid (the amino acid glycine) has the formula
H,NCH,COOH, and it exists in some media (in this case in
neutral media) in the form of the zwitterion
*H,NCH,COO™. Zwitterions, zwitterionic compounds,
inner salts and dipolar ions in the known and well estab-
lished 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 is 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 com-
pounds 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 in a given medium that
lead to the various forms of a given compound are known by
any one of ordinary skill in the art.

Any formula given herein is 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 herein 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,
B l4c 15N 180 17 31p, 32p 35§ 18R 36(| 125]
respectively. Such isotopically labeled compounds are use-
ful 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 pre-
ferred 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
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greater metabolic stability, for example increased in vivo
half-life or reduced dosage requirements. Isotopically
labeled compounds of this invention and prodrugs thereof
can generally be prepared by carrying out the procedures
disclosed in the schemes or in the examples and preparations
described below by substituting a readily available isotopi-
cally labeled reagent for a non-isotopically 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 is not intended to define the same choice
of the species for the variable appearing elsewhere. In other
words, where a variable appears more than once, the choice
of the species from a specified list is independent 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 is understood that explicit
reference herein to a set implies, where chemically mean-
ingful 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 Slmmpk is one of S, and S,, and substituent
S, vampie 18 On€ of S, and S, then these assignments refer to
embodiments of this invention given according to the
choices S*mpre 15 Sy and S2, 000 1S3 St pyampre 18 S, and
Szzxample is S47 Slexample is S2 and Szexample is SS’ Slexample
is S, and §?,,.; is S,; and equivalents of each one of such
choices. The shorter terminology “Slemmpze is one of S, and
S,, and $%,,,,,,. is one of S, and S,” is 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, is meant to illustrate the
various substituent assignments described herein. The fore-
going convention given herein for substituents extends,
when applicable, to members such as R!, R?, R?, R*, R*,
R*, R*, R*, R’ R, Hal, PG, 7', and Z?, 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 termi-
nology, if it is herein described that substituent S, . is
one of 8, S,, and S, this listing refers to embodiments of
this invention for which S,,... 18 513 S carpte 18 533 S empte
18 833 S umpie 18 0ne of 8) and S5, S, ., 15 one of S, and
83 Serampze 15 0n€ 0f S, and S35 S_ . isone of S, S, and
S5 and S, is any equivalent of each one of these
choices. The shorter terminology “S,, ;. is one of 8, S,
and S,” is accordingly used herein for the sake of brevity,
but not by way of limitation. The foregoing second example
on substituent terminology, which is stated in generic terms,
is meant to illustrate the various substituent assignments
described herein. The foregoing convention given herein for
substituents extends, when applicable, to members such R',
R?, R?, R, R* RY, R*, R* R’ R*, Hal, PG, Z', and 77,
and any other generic substituent symbol used herein.

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

The term C,,_alkyl 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 is meant to encompass the
various attachment possibilities when more than one of such
possibilities are allowed. For example, reference to disub-
stituent -A-B-, where A=B, refers herein to such disubstitu-
ent 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 substi-
tuted member and B attached to the first substituted member.

The invention includes also pharmaceutically acceptable
salts of the compounds of Formula (I) (as well as Formulas
(TA), and (IB)), 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 pharmaco-
poeia for use in animals, and more particularly, in humans.

A “pharmaceutically acceptable salt” is intended to mean
a salt of a free acid or base of compounds represented by
Formula (I) (as well as Formulas (IA), and (IB)) that are
non-toxic, biologically tolerable, or otherwise biologically
suitable for administration to the subject. It should possess
the desired pharmacological activity of the parent com-
pound. See, generally, G. S. 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, 2002.
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 (IB)) may possess a sufficiently acidic
group, a sufficiently basic group, or both types of functional
groups, and accordingly react with a number of inorganic or
organic bases, and inorganic and organic acids, to form a
pharmaceutically acceptable salt.

Examples of pharmaceutically acceptable salts include
sulfates, pyrosulfates, bisulfates, sulfites, bisulfites, phos-
phates, monohydrogen-phosphates, dihydrogenphosphates,
metaphosphates, pyrophosphates, chlorides, bromides,
iodides, acetates, propionates, decanoates, caprylates, acry-
lates, formates, isobutyrates, caproates, heptanoates, propio-
lates, oxalates, malonates, succinates, suberates, sebacates,
fumarates, maleates, butyne-1,4-dioates, hexyne-1,6-dio-
ates, benzoates, chlorobenzoates, methylbenzoates, dini-
trobenzoates, hydroxybenzoates, methoxybenzoates, phtha-
lates,  sulfonates, xylenesulfonates, phenylacetates,
phenylpropionates, phenylbutyrates, citrates, lactates, y-hy-
droxybutyrates, glycolates, tartrates, methane-sulfonates,
propanesulfonates, naphthalene-1-sulfonates, naphthalene-
2-sulfonates, and mandelates.

When the compounds of Formula (I) (as well as Formulas
(TA), and (IB)) contain a basic nitrogen, the desired phar-
maceutically acceptable salt may be prepared by any suit-
able method available in the art. For example, treatment of
the free base with an inorganic acid, such as hydrochloric
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acid, hydrobromic acid, sulfuric acid, sulfamic acid, nitric
acid, boric acid, phosphoric acid. and the like, or with an
organic acid, such as acetic acid, phenylacetic acid, propi-
onic 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 galac-
turonic acid, an alpha-hydroxy acid, such as mandelic acid,
citric acid, or tartaric acid, an amino acid, such as aspartic
acid, glutaric acid or glutamic acid, an aromatic acid, such
as benzoic acid, 2-acetoxybenzoic acid, naphthoic acid, or
cinnamic acid, a sulfonic acid, such as laurylsulfonic acid,
p-toluenesulfonic acid, methanesulfonic acid, ethanesulfo-
nic 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 sub-
stitutes in light of the ordinary level of skill in this technol-
ogy.

When the compound of Formula (I) (as well as Formulas
(IA), and (IB)) is 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 alkali
metal hydroxide, alkaline earth metal hydroxide, any com-
patible 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 in light of
the ordinary level of skill in this technology. Illustrative
examples of suitable salts include organic salts derived from
amino acids, such as N-methyl-D-glucamine, lysine, cho-
line, glycine and arginine, ammonia, carbonates, bicarbon-
ates, primary, secondary, and tertiary amines, and cyclic
amines, such as tromethamine, benzylamines, pyrrolidines,
piperidine, morpholine, and piperazine, and inorganic salts
derived from sodium, calcium, potassium, magnesium, man-
ganese, iron, copper, zinc, aluminum, and lithium.

The invention also relates to pharmaceutically acceptable
prodrugs of Formula (I) (as well as Formulas (IA), and (IB)),
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 in vivo via a chemical or
physiological process such as solvolysis or enzymatic cleav-
age, or under physiological conditions (e.g., a prodrug on
being brought to physiological pH is converted to the
compound of Formula (I) (as well as Formulas (IA), and
(IB)). A “pharmaceutically acceptable prodrug” is a prodrug
that is non-toxic, biologically tolerable, and otherwise bio-
logically suitable for administration to the subject. Illustra-
tive procedures for the selection and preparation of suitable
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) amino acid residues, covalently joined
through an amide or ester bond to a free amino, hydroxyl, or
carboxylic acid group of a compound of Formula (I) (as well
as Formulas (IA), and (IB)). Examples of amino acid
residues include the twenty naturally occurring amino acids,
commonly designated by three letter symbols, as well as
4-hydroxyproline, hydroxylysine, demosine, isodemosine,
3-methylhistidine, norvalin, beta-alanine, gamma-aminobu-
tyric acid, citrulline homocysteine, homoserine, ornithine
and methionine sulfone.
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Additional types of prodrugs may be produced, for
instance, by derivatizing free carboxyl groups of structures
of Formula (I) (as well as Formulas (IA), and (IB)) as amides
or alkyl esters. Examples of amides include those derived
from ammonia, primary C,_calkyl amines and secondary
di(C,_galkyl) amines. Secondary amines include 5- or
6-membered heterocycloalkyl or heteroaryl ring moieties.
Examples of amides include those that are derived from
ammonia, C, jalkyl primary amines, and di(C, jalkyl)
amines. Examples of esters of the invention include
C,.qalkyl, Cs .cycloalkyl, phenyl, and phenyl(C, salkyl)
esters. Preferred esters include methyl esters. Prodrugs may
also be prepared by derivatizing free hydroxy groups using
groups including hemisuccinates, phosphate esters, dimeth-
ylaminoacetates, and phosphoryloxymethyloxycarbonyls,
following procedures such as those outlined in Fleisher et
al., Adv. Drug Delivery Rev. 1996, 19, 115-130. Carbamate
derivatives of hydroxy and amino groups may also yield
prodrugs. Carbonate derivatives, sulfonate esters, and sul-
fate esters of hydroxy groups may also provide prodrugs.
Derivatization of hydroxy groups as (acyloxy)methyl and
(acyloxy)ethyl 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 amines can also be derivatized as amides,
sulfonamides or phosphonamides. All of these prodrug
moieties may incorporate groups including ether, amine, and
carboxylic acid functionalities.

The present invention also relates to pharmaceutically
active metabolites of the compounds of Formula (I) (as well
as Formulas (IA), and (IB)), which may also be used in the
methods of the invention. A “pharmaceutically active
metabolite” means a pharmacologically active product of
metabolism in the body of'a compound of Formula (I) 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., Bertolini, 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 Prod-
rugs (Elsevier Press, 1985); and Larsen, Design and Appli-
cation of Prodrugs, Drug Design and Development (Krogs-
gaard-Larsen, et al., eds., Harwood Academic Publishers,
1991).

The compounds of Formula (I) (as well as Formulas (1A),
and (IB)) and their pharmaceutically acceptable salts, phar-
maceutically 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 inverse agonists. The term “modu-
lators” include both inhibitors and activators, where “inhibi-
tors” refer to compounds that decrease, prevent, inactivate,
desensitize, or down-regulate the AMPA receptor expression
or activity, and “activators” are compounds that increase,
activate, facilitate, sensitize, or up-regulate AMPA receptor
expression or activity.

The term “pharmaceutically acceptable vehicle” refers to
a diluent, adjuvant, excipient or carrier with which a com-
pound of the invention is administered. A “pharmaceutically
acceptable excipient” refers to a substance that is non-toxic,
biologically tolerable, and otherwise biologically suitable
for administration to a subject, such as an inert substance,
added to a pharmacological composition or otherwise used
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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 interchangeably 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 develop-
ment of the disease or at least one of the clinical symptoms
thereof). In another embodiment “treating” or “treatment™
refers 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., stabiliza-
tion of a physical parameter), or both. In yet another
embodiment, “reating” or “treatment” refers to delaying the
onset of the disease or disorder.

In treatment methods according to the invention, a thera-
peutically 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 in
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 clini-
cal 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 to 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 illustrative range for a
suitable dosage amount is from about 0.05 to about 7 g/day,
or about 10 mg to about 2.5 g/day.

“Compounds of the present invention,” and equivalent
expressions, are meant to embrace compounds of the For-
mula (I) (as well as Formulas (IA), and (IB) as described
herein, which expression includes the pharmaceutically
acceptable salts, and the solvates, e.g., hydrates, where the
context so permits. Similarly, reference to intermediates,
whether or not they themselves are claimed, is meant to
embrace their 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 pre-
ventative 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 is maintained. Of course,
if symptoms have been alleviated to an appropriate level,
treatment may cease. Patients may, however, require inter-
mittent treatment on a long-term basis upon any recurrence
of symptoms.

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 com-
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pound of the invention or included with such an agent in a
pharmaceutical composition according to the invention. 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 including in the
combination a compound potentiating the potency or effec-
tiveness 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
combination 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 in accor-
dance with the invention; and (b) a pharmaceutically accept-
able excipient.

Delivery forms of the pharmaceutical compositions con-
taining one or more dosage units of the active agents may be
prepared using suitable pharmaceutical excipients and com-
pounding techniques known or that become available to
those skilled in the art. The compositions may be adminis-
tered in the inventive methods by a suitable route of deliv-
ery, e.g., oral, parenteral, rectal, topical, or ocular routes, or
by inhalation.

The preparation may be in the form of tablets, capsules,
sachets, dragees, powders, granules, lozenges, powders for
reconstitution, liquid preparations, or suppositories. Prefer-
ably, the compositions are formulated for intravenous infu-
sion, topical administration, or oral administration.

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 com-
positions, 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 excipi-
ents such as inert diluents, disintegrating agents, binding
agents, lubricating agents, sweetening agents, flavoring
agents, coloring agents and preservative agents. Suitable
inert fillers include sodium and calcium carbonate, sodium
and calcium phosphate, lactose, starch, sugar, glucose,
methyl cellulose, magnesium stearate, mannitol, sorbitol,
and the like. Exemplary liquid oral excipients include etha-
nol, glycerol, water, and the like. Starch, polyvinyl-pyrroli-
done (PVP), sodium starch glycolate, microcrystalline cel-
lulose, and alginic acid are suitable disintegrating agents.
Binding agents may include starch and gelatin. The lubri-
cating 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 glycery! distearate
to delay absorption in the gastrointestinal tract, or may be
coated with an enteric coating.

Capsules for oral administration include hard and soft
gelatin capsules. To prepare hard gelatin capsules, com-
pounds of the invention may be mixed with a solid, semi-
solid, or liquid diluent. Soft gelatin capsules may be pre-
pared by mixing the compound of the invention with water,
an oil such as peanut oil or olive oil, liquid paraffin, a
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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 liquid
compositions may optionally contain: pharmaceutically-ac-
ceptable excipients such as suspending agents (for example,
sorbitol, methyl cellulose, sodium alginate, gelatin,
hydroxyethylcellulose, carboxymethylcellulose, aluminum
stearate gel and the like); non-aqueous vehicles, e.g., oil (for
example, almond oil or fractionated coconut oil), propylene
glycol, 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 adminis-
tered by non-oral routes. For example, the compositions may
be formulated for rectal administration as a suppository. For
parenteral use, including intravenous, intramuscular, intra-
peritoneal, 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 oil. 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. Illustrative infu-
sion doses may range from about 1 to 1000 .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 at a 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. Com-
pounds of the invention may alternatively be administered in
methods of this invention by inhalation, 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 illustrative syn-
thetic 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 substitu-
ents will be carried through the reaction scheme with or
without protection as appropriate to yield the desired prod-
uct. Alternatively, it may be necessary or desirable to
employ, in the place of the ultimately desired substituent, a
suitable group that may be carried through the reaction
scheme and replaced as appropriate with the desired sub-
stituent. Unless otherwise specified, the variables are as
defined above in reference to Formula (I), (as well as
Formulas (IA), and (IB)). Reactions may be performed
between the melting point and the reflux temperature of the
solvent, and preferably between 0° C. and the reflux tem-
perature 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.
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TABLE 3

Acronym/
Term Abbreviation
Acetonitrile ACN
Acetic Acid AcOH
Chloroform CHCl,
Diatomaceous Earth Celite ®
Cesium carbonate Cs,C,04
Cesium flucride CsF
Copper (1I) acetate Cu(OAc),
Copper (1I) sulfate Cu,80,
Diethylaminosulfur trifluoride DAST
1,2-Dichloroethane DCE
Dichloromethane DCM
N,N-Dimethylformamide DMF
2,3-Dichloro-5,6-dicyano-1,4-benzoquinone DDQ
1,3-Dimethyl-3,4,5,6-tetrahydro-2-pyrimidinone DMPU
Dimethylsulfoxide DMSO
Diethy! ether Et,O
Ethyl acetate EtOAc
Ethanol EtOH
Hydrochloric acid HCI
High-Pressure Liquid Chromatography HPLC
Potassium carbonate K,CO,
Potassium acetate KOAc
Magnesium sulfate MgS0O4
Methyl tert-butylether MTBE
Sodium fluoride NaF
Sodium hydroxide NaOH
Sodium sulfate Na,SO,
Ammeonia NH,
Nitrogen gas N,
para-Toluene sulfonate OTs
Tris(dibenzylideneacetone)dipalladium(0) Pd,(dba);
[1,1-Bis(diphenylphosphino)ferrocene] Pd(dppf)CL,
dichloropalladium(IT)
[1,1-Bis(diphenylphosphino)ferrocene] Pd(dppf)ClLL—
dichloropalladium(IT) CH,CL,
dichloromethane complex
Tetrakis(triphenylphosphine) palladium(0) Pd(PPhj),
Room temperature 1t
Trifluoroacetic acid TFA
Tetrahydrofuran THF
Chloro(2-dicyclohexylphosphino-2'4',6"-triisopropyl- XPhos-Pd-G2

1,1"-biphenyl)[2-(2'-amino-1,1"-biphenyl)]palladium(II)

PREPARATIVE EXAMPLES

Exemplary compounds useful in methods of the invention
will now be described by reference to the illustrative syn-
thetic schemes for their general preparation below and the
specific examples to follow.

SCHEME 1
\ N Halogenation
/
N
H
R3
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\ Borylation
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N
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-continued

—0O

je=]

-
N

EZ\
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According to SCHEME 1, a compound of formula (TV),
where R? is H, halo, CH, or CF;, is commercially available
or synthetically accessible from a compound of formula (1I),
where R? is defined as above. An indazole compound of
formula (IT) is treated with an electrophilic halogen source
such as bromine, in a suitable solvent such as TFA, to
provide a compound of formula (III). A compound of
formula (IIT) is treated with a borylating agent such as
bis(pinacolato)diboron, in the presence of a palladium cata-
lyst such as Pd(dppf)Cl,, and the like, and a suitable base,
such as potassium acetate, and the like, employing conven-
tional heating, at a temperature such as 100° C., in a solvent
such as 1,4-dioxane, and the like, to provide a compound of
formula (IV), where R?* is H, halo, CH,, or CF,.

SCHEME 2
X
> 0 Halogenation
N
H
R3
V)
—

[0]

Reduction
N
H

R3
V)
Hal X
> Borylation
0O ———»
N
H
R3
(VI
\
B
O/

X
>=O

N

H

R3
(VI

According to SCHEME 2, a compound of formula (VIII),
where X is CH, or S, and R? is H, halo, CH,, or OCH,, is

5

—
<

20

25

35

40

50

55

32

commercially available or synthetically accessible from a
compound of formula (V), formula (VI), or formula (VII),
where R? is defined as above. A compound of fornmla (V)
is treated with an electrophilic halogen source such as
bromine, in a suitable solvent such as TFA or AcOH, to
provide a compound of formula (VII), where X is CH, and
R? is H, halo, or CH,. Alternatively, an isatin compound of
formula (VI), where R® is OCH,, is treated with hydrazine
hydrate at a temperature such as 80° C., in a suitable solvent
such as butanol, followed by treatment with a suitable base,
such as trieythlamine and heating at a temperature such as
100° C. to provide a compound of formula (VII), where X
is CH, and R? is OCH.,.

A compound of formula (VII) is treated with a borylating
agent such as bis(pinacolato)diboron, in the presence of a
palladium catalyst such as Pd(dppf)Cl,, and the like, and a
suitable base, such as potassium acetate, employing conven-
tional heating, at a temperature such as 100° C., in a solvent
such as 1,4-dioxane, and the like, to provide a compound of
formula (VIII), where X and R? are defined as above.

SCHEME 3
o\\//o
R! EtO N S
e
7 NI,
Rt N N acid -
RSa
X
Rl
NH,
7 | 058
NI
R A \NH2
RSa
X)
o\\//o
R! EtO N S
H 7 o
/
e ™ N acid
RSa
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-continued
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R* \NHZ
RSa
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According to SCHEME 3, an amino pyridinium salt
compound of formula (X) is prepared from a commercially
available or synthetically accessible compound of formula
(IX), where R' is H, halo, C,_salkyl; R* is halo, C,_cha-
loalkyl, or C,_calkoxy; and R* is H or halo. For example, a
commercially available or synthetically accessible com-
pound of formula (IX) is dissolved in a solvent such as DCM
and reacted with an aminating reagent (formed by treatment
of (E)-N-((mesitylsulfonyl)oxy)acetimidate with an acid
such as perchloric acid, TFA, and the like), in a solvent such
as dioxane and water, at a temperature ranging from 0° C. to
provide a compound of formula (X), where R* is H, halo,
C, salkyl; R* is halo, C, shaloalkyl, or C_salkoxy; and R>*
is H or halo.

In a similar fashion, a compound of formula (XII) where
R'is H or CH;; R*is C,_shaloalkyl; and R>* is Cl, is reacted
with an aminating reagent (formed by treatment of (E)-N-
((mesitylsulfonyl)oxy)acetimidate with an acid such as per-

chloric acid, TFA, and the like) to provide an amino pyri-
dinium salt compound of formula (XIII).

SCHEME 4

Rl
NH, O3S
y | jé\ C(OC galkyl)s
_——
N
R* A \NHZ
RSa
X
Rl
/ /N

/ ocC 1 _salkyl
N
R X ~N

RSa
(XIV)

According to SCHEME 4, an amino pyridinium salt
compound of formula (X) is treated with tetramethoxymeth-
ane, tetraethoxymethane, and the like, in a suitable solvent
such as AcOH, employing conventional heating, at a tem-
perature ranging from rt to 70° C., to provide a compound
of formula (XIV), where R! is H or CH,, R* is C,_sha-
loalkyl, and R is Cl.
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SCHEME 5
Rl
NI, 058
/
| —
N
R N \NHZ
RSa
&)
Rr!
Z NN
RZ
N />
R4a \ \N
RSa
XVv)

An amino pyridinium salt compound of formula (X),
where R! is H, halo, or C,_alkyl; R** is halo or C, sha-
loalkyl; and R>? is H: is condensed with a suitably substi-
tuted anhydride such as isobutyric anhydride, propionic
anhydride, and the like, in an acid solvent such as isobutyric
acid, propionic acid, and the like, employing microwave
heating, at a temperature such as 150° C. to provide a
compound of formula (XV), where R' is H, halo, or
C,_ealkyl; R** is halo or C,_chaloalkyl; R** is H; and R is
C,.calkyl.

In an alternate method, an amino pyridinium salt com-
pound of formula (X), where R* is H, halo or C,_galkyl; R*
is halo, C,_salkoxy, or C,_shaloalkyl; and R is H or halo;
is condensed with a suitably substituted anhydride such as
trifluoroacetic anhydride, and the like, or a suitably substi-
tuted ester such as methyl difluoroacetate, methyl 2,2-
difluoropropionate, and the like, in the presence of a base
such as triethylamine in a suitable solvent such as methanol,
toluene, and the like, at a temperature ranging from rt to 45°
C., to provide a compound of formula (XV), where R" is H,
halo or C, qalkyl; R? is C, ghaloalkyl; R*® is halo,
C,_calkoxy, or C,_chaloalkyl; and R* is H or halo.

In an alternate method, a compound of formula (X),
where R* is H, C,_galkyl, or halo, R** is halo, C,_shaloalkyl;
and R is H or halo; is treated with an aliphatic or carbo-
cyclic aldehyde of formula R°(C—=O0)H, where R® is
C,.¢alkyl or C, scycloalkyl, in the presence of an additive
such as Cu(OAc), or Na,S,0s, in a suitable solvent such as
AcOH, MeOH, DMF, or a mixture thereof, at temperatures
such as 70° C. to 90° C. to provide a compound of formula
(XV), where R* is H, C,_qalkyl or halo; R? is C,_salkyl or
C,.qcycloalkyl; R* is halo, C,_shaloalkyl; and R*“ is H or
halo.
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SCHEME 6

/
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R
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R! R!
Z NN 7NN
>7R2 DAST >—R2
AP N/ e N/
RSa RSa
(XVI) (XVID)

According to SCHEME 6, a compound of formula
(XVII), where R' is C,_galkyl; R? is C,_alkyl, C,_.cy-
cloalkyl, or C,_chaloalkyl; R* is CF,H; and R>“ is H; is
prepared from a compound of formula (XV), where R' is
C,salkyl; R*is C | alkyl, C, ccycloalkyl, or C, shaloalkyl;

R* is iodo; and R** is H. For example, a compound of 40

formula (XV) is treated with vinylboronic acid pinacolester
in the presence of a palladium catalyst such as Pd(PPh,),, a
suitable base such as sodium carbonate, in a solvent such as
dioxane and water, employing microwave heating, at a
temperature such as 110° C., to give a vinyl product that is
oxidatively cleaved by treatment with sodium periodate to
provide a compound of formula (XV1), where R* is (C=0)
H. A compound of formula (XVT), where R** is (C=0)H, is
treated with a nucleophilic fluorinating reagent such as
DAST, in a suitable solvent such as DCM, employing
conventional heating, at a temperature such as 35° C., to
provide a compound of formula (XVII).

In another embodiment, a compound of formula (XV),
where R' is H; R? is C, _alkyl, C,_qcycloalkyl, or C,_¢ha-
loalkyl; R* is halo; and R>* is H, is treated with tributyl(1-
ethoxyvinyl)stannane in the presence of a palladium catalyst
such as Pd,(dba),, a phosphine ligand such as tri-o-tolyl-
phosphine, a suitable base such as triethylamine, in a solvent
such as DMF, employing microwave heating, at a tempera-
ture such as 110° C., to give an enol ether product that is
immediately hydrolyzed with an aqueous acid such as HCl
to provide a compound of formula (XVI), where R* is
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(C=0)CH,. A compound of formula (XVI), where R* is
(C=0)CH,, is treated with a nucleophilic fluorinating
reagent such as DAST, in a suitable solvent such as DCM,
employing conventional heating, at a temperature such as
35° C., to provide a compound of formula (XVII), where R*
is H; R* is C_haloalkyl; R* is C,_chaloalkyl; and R>* is H.

In another embodiment, a compound of formula (XV),
where R' is H or C,_salkyl; R* is C,_salkyl, C, seycloalkyl,
or C,_haloalkyl; R* is C, shaloalkyl; and R** is Cl; is
prepared from a compound of formula (XV), where R' is H
or C,_qalkyl; R* is C,_qalkyl, C, qcycloalkyl, or C,_sha-
loalkyl; R* is I; and R’ is Cl. For example, a compound of
formula (XV) undergoes a metal-halogen exchange reaction
in the presence of'a strong base such as isopropylmagnesium
chloride, in a suitable solvent such as THF, and the like, at
a temperature such as 0° C., followed by treatment with a
formylating reagent such as N-formylpiperidine, to provide
an aldehyde compound of formula (XV1), R* is (C=0)H.
A compound of formula (XVI) is treated with a nucleophilic
fluorinating as previously described, to provide a compound
of formula (XVII), where R* is C,_shaloalkyl.

In an alternate method, a compound of formula (XVII),
where R' is H or C,_alkyl; R*is C, 4 alkyl or C,_shaloalkyl;
R* is C, chaloalkyl; and R>® is H; is prepared from a
compound of formula (XV), where R is CH,; R? is C, ¢
alkyl or C,_shaloalkyl; R* is [; and R is H. A compound
of formula (XV) is treated with a trifluoromethylating
reagent such as methyl 2,2-difluoro-2-(fluorosulfonyl)ac-
etate, in the presence of an additive such as Cul, in a suitable
solvent system such as DMF/DMPU, employing microwave
heating, at a temperature such as 130° C. to provide a
compound of formula (XVII), where R* is C,_haloalkyl.
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SCHEME 7
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(XVII)

According to SCHEME 7, a compound of formula
(XVIII), where R* is C,_qalkenyl, is prepared from a com-
pound of formula (XV), R* is H; R? is C,_ haloalkyl; R* is
I; and R* is Cl in a metal mediated cross coupling reaction
such as a Stille coupling. For example, a compound of
formula (XV) is treated with an organostannane reagent
such as tributyl(vinyl)tin, and the like, in a suitable solvent
such as DCE, employing microwave heating, at a tempera-
ture such as 120° C., to provide a compound of formula
(XVIII), where R* is CH=CH,. Hydrogenation of a com-
pound of formula (XVIII), under conditions known to one
skilled in the art, for example, under an atmosphere of
hydrogen gas, in the presence of suitable catalyst such as
Pd/C, and the like, in a suitable solvent such as MeOH,
EtOAc, and the like, provides a compound of formula
(XVII), where R* is C,_salkyl.

SCHEME 8
Et0, ———~?
X
then DDQ
(X1
1

R CO,Ft
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-continued
Rl
CO,Et
/ =
R2
N
R4 NN
RSa

According to SCHEME 8, a compound of formula (XTII),
where R' is H or CH,; R* is C,_shaloalkyl; and R*“ is CI;
undergoes a [3+2] cycloaddition in the presence of an
alkynoate of formula (XIX), where R* is CF,, and a suitable
base such as Et;N, K,CO,, and the like, in a solvent such as
DMEF. Subsequent treatment with a suitable oxidant such as
DDQ, provides a compound of formula (XX).

A compound of formula (XX) is coupled with a suitably
substituted commercially available or synthetically acces-
sible boronic ester of formula (IV), in a metal mediated cross
coupling reaction such as a Suzuki reaction. For example, a
compound of formula (XX), where R is H or CH,; R* is
C, chaloalkyl; and R* is CI; is reacted with 7-chloro-5-(4,
4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-indazole, in
the presence of a suitable palladium catalyst such as Pd(dp-
pDCl,, and the like, a suitable base such as K,CO,, Cs,CO,,
Na,CO;, NaHCO;, and the like, in a suvitable solvent such as
dioxane, water, or a mixture thereof, employing conven-
tional of microwave heating at a temperature such as 110°
C., to provide a compound of formula (XXI), where R>* is
7-chloro-1H-indazol-5-y1.

SCHEME 9
Rl
CO,Et
Z = 2 Hydrolysis
— =
N
R NN
RSa
XX)
1
R COH
7N R Decarboxylation
/
R* X N\N
RSa
(XX
1
R H
7 —
R2
N_ A/
R4 \ \N
RSa
(XXIID)

According to SCHEME 9, an ester compound of formula
(XX) is hydrolyzed under conditions known to one skilled in
the art, for example, treatment with a suitable base such as
lithium hydroxide, in a solvent system such as dioxane/
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water, at a suitable temperature such as 60° C., to provide a
compound of formula (XXII). A compound of formula
(XXII) is decarboxylated by treatment with catalytic
amounts of silver carbonate and acetic acid, in a suitable
solvent such a DMSO, employing conventional heating, at a
temperature such as 120° C,, to provide a compound of
formula (XXIII), where R* is H or CH,; R? and R* are
C, shaloalkyl; and R’ is CI.

A compound of formula (XXI), where R' is H; R* is
C,_chalkyl; and R>* is 7-chloro-1H-indazol-5-yl, is hydro-
lyzed and decarboxylated according to the methods
described in SCHEME 9, to provide a compound of Formula

(D.

SCHEME 10
Rl
HAL
= Coupling
N =V
kS OXV)
(XXIV)
0 0
R! R? EO /N\ /\\s//
0
R ™ N acid
(XXVI)
R! R?
/ % 038
| —
N+
N SN,
(XXVII)
Rl
/ =
RZ
/
R4 \ N\N
(XXVIII)

According to SCHEME 10, a compound of formula
(XXVI), where R is H, R? is C,_galkyl or C,_scycloalkyl,
and R* is C, haloalkyl, is prepared by a Sonogashira
coupling reaction with a terminal alkyne and compound of
formula (XXIV), where R' is H, R* is C,_shaloalkyl, and
HAL is Br. For example, a compound of formula (XXIV) is
treated with an terminal alkyne of formula (XXV), where R*
1s C, ¢ alkyl or C;_gcycloalkyl, in the presence of a copper
co-catalyst such as Cul, a palladium catalyst such as
Pd(PPhs),, PAC1,(PPh,),, Pd(PPh,),, and the like, a suitable
amine base such as diisopropylethylamine and the like, in a
suitable solvent such THF, DMF, and the like, employing
conventional heating, at a temperature such as 70° C., to
provide a compound of formula (XXVI), where R!, R?, and
R* are defined as above.

A compound of formula (XXVI) is reacted with an
aminating reagent (prepared by treatment of (E)-N-((mesi-
tylsulfonyl)oxy)acetimidate with an acid such as TFA) using
previously described conditions to provide a pyridinium
compound of formula (XXVII). A compound of formula
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(XXVII) is heated in a solvent such as AcOH at a suitable
temperature such as 80° C. to provide a compound of
formula (XX VIII), where R* is H, R is C,_qalkyl or C; gcy-
cloalkyl, and R* is C,_haloalkyl.

SCHEME 11
Rl
H
7 | Coupling
- =
X N
R4
RSa
X1
R! R!
H 0
N N N N
R Protection R
R3 /Zl R3 /Zl
HN~—72 /N\ZZ
(XXIX) PG
XXX)
Rl
H
/ |
NN O
R NH,
R? 71
N\ZZ
PG
(XXXI)

According to SCHEME 11, a compound of formula (XII)
where R' is H; R* is C,_.haloalkyl; and R** is B, is reacted
with a suitably substituted commercially available or syn-
thetically accessible boronic ester such as a compound of
formula (IV), in a metal mediated cross coupling reaction
such as a Suzuki reaction as previously described, to provide
a compound of formula (XXIX). A compound of formula
(XXIX) is protected with a suitable nitrogen protecting
group (PG), such as tetrahydropyranyl (THP), under condi-
tions known to one skilled in the art to provide a compound
of formula (XXX). A compound of formula (XXVI) is
reacted with an aminating reagent (prepared by treatment of
(E)-N-((mesitylsulfonyl)oxy)acetimidate with an acid such
as TFA) using previously described conditions to provide a
pyridinium compound of formula (XXXI), where —7'—
7*>—is —CH—N—, and PG is THP.
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According to SCHEME 12, a compound of formula 33

(XXXI) undergoes a [3+2] cycloaddition in the presence of
an alkynoate of formula (XIX), where R? is isopropyl, under
conditions previously described, to provide a compound of
formula (XXXID). A compound of formula (XXXIII) is
prepared in two steps from a compound of formula (XXXII).
In a first step, a compound of formula (XXXII) is hydro-
lyzed under conditions previously described, followed by
deprotection of the THP protecting group by treatment with
an aqueous acid such as HCI, to provide a compound of 45
formula (XXXIII), where R is H; R* is C,_shaloalkyl; and
—7'—7*—is —CH—N—.

60
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SCHEME 13
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According to SCHEME 13, a compound of formula (XV)
where R' is H; and R? is C,_calkyl, C, _chaloalkyl, or C, cy-
cloalkyl; R** is I; and R>* is Cl; is reacted in a Suzuki metal
mediated cross coupling reaction with a suitably substituted
commercially available phenyl or pyridyl boronic acid of
formula R**—B(OH),, a suitable palladium catalyst such as
Pd(PPh,),, XPhos-Pd-G2, Pd(dppf)Cl,, PdCl,—CH,Cl,,
and the like, a base such as Na,CO,, K,CO;, Cs,CO;, and
the like, employing microwave heating, at a temperature
such as 110° C. to 190° C., in a solvent system such as
dioxane, water, or a mixture thereof, to provide a compound
of formula (XXXIV), which is not isolated. The compound
of formula (XXXIV), is treated immediately in the same
reaction vessel with a commercially available or syntheti-
cally accessible boronic ester of formula (IV) or formula
(VIID), where R® is H or CH,; and —Z'—Z*— is
—CH—N— or —CH,—C(=0)—; in a Suzuki reaction
using conditions previously described, to provide a com-
pound of Formula (I), where Y is N; R* is H; R? is C,_salkyl,
C, shaloalkyl, or C,_scycloalkyl; R* is H or CH; R* is
phenyl substituted with F, or pyridyl; and —Z'—Z7>— is
—CH—N— or —CH,—C(—0)—.
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SCHEME 14
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A compound of formula (XXXV), prepared by the meth-
ods previously described in the preceding schemes, where Y
is N or CH; R! is H, halo or C,_salkyl; R* is C, alkyl,
C, shaloalkyl, C,_alkoxyalkyl or C, 4cycloalkyl; and R* is
C,_alkyl, C, chaloalkyl, or C,_calkoxy; is treated with a
base such as n-butyllithium in a suitable solvent such as THF
at a suitable temperature ranging from -70° C. to -78° C,,
followed by quenching with an electrophilic halogen source
such as 1,2-diodoethane, hexachloroethane, bromine, and
the like, to provide a compound of formula (XXXVI), where
R*@ is Br, Cl or I. A compound of formula (XXXVI) is
coupled with a commercially available or synthetically
accessible boronic ester of formula (IV) or formula (VIII),
under Suzuki conditions previously described, to provide a
compound of Formula (I), where Y is N or CH; R* is I, halo,
or C,_qalkyl; R* is C,_qalkyl, C, shaloalkyl, C,_salkoxyalkyl
or C,_gcycloalkyl; R? is H, CH,, or halo; R* is C,_salkyl,
C, chaloalkyl, or C, alkoxy; and —Z'—Z7°— is
—CH=N—, —CH,—C(=0)—, or —S—C(=0)—.

A compound of formula (XXI), where R* is H; R* is
C, ghaloalkyl; and R3* is 7-chloro-1H-indazol-5-yl, is
hydrolyzed and decarboxylated according to the methods
described in SCHEME 9, to provide a compound of Formula
.

A compound of formula (XXXIII), where R* is H; R* is
C, ¢haloalkyl; and —7'—7>— is —CH=N— is decar-
boxylated according to the methods described in SCHEME
9, to provide a compound of Formula (T).

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) is
treated with trifluoroacetic acid, HCI, or citric acid in a
solvent such as Et,0, CH,Cl,, THF, CH,OH, chloroform, or
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isopropanol to provide the corresponding salt form. Alter-
nately, trifluoroacetic acid or formic acid salts are obtained
as a result of reverse phase HPLC purification conditions.
Crystalline 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 aqueous mixtures of polar
solvents) 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.
It is to be understood that all such isomers and mixtures
thereof are encompassed within the scope of the present
invention.

Compounds prepared according to the schemes described
above may be obtained 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 conven-
tional separation methods known to one of ordinary skill in
the art, such as chiral chromatography, recrystallization,
diastercomeric salt formation, derivatization into diastereo-
meric adducts, biotransformation, or enzymatic transforma-
tion. 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
illustrate the invention and various preferred embodiments.

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 magneti-
cally stirred at rt (rt) under a nitrogen atmosphere. Where
solutions were “dried,” they were generally dried over a
drying agent such as Na,SO, or MgSO,. Where mixtures,
solutions, and extracts were “concentrated”, they were typi-
cally concentrated on a rotary evaporator under reduced
pressure. Reactions under microwave irradiation conditions
were carried out in a Biotage Initiator or CEM (Microwave
Reactor) Discover instrument.

For the reactions conducted under continuous flow con-
ditions, “flowed through a LTF-VS mixer” refers to the use
of a Chemyx Fusion 100 Touch Syringe Pump that is in line
via Vis" PIFE (PolyTetraFluoroEthylene) tubing to a LTF-
VS mixer (Little Things Factory GmbH (http://www.1tf-
gmbh.com), unless otherwise indicated.

Normal-phase silica gel chromatography (FCC) was per-
formed on silica gel (Si0,) using prepacked cartridges.

Preparative reverse-phase high performance liquid chro-
matography (RP HPLC) was performed on either:

An Agilent HPLC with an Xterra Prep RP18 column (5
uM, 30x100 or 50x150 mm) or an XBridge '°C OBD
column (5 pM, 30x100 or 50x150 mm), and a mobile phase
of 5% ACN in 20 mM NH,OH was held for 2 min, then a
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gradient of 5-99% ACN over 15 min, then held at 99% ACN
for 5 min, with a flow rate of 40 or 80 mL/min.

or

A Shimadzu LC-8A Series HPLC with an Inertsil ODS-3
column (3 pm, 30x100 mm, T=45° C.), mobile phase of 5%
ACN in H,O (both with 0.05% TFA) was held for 1 min,
then a gradient of 5-99% ACN over 6 min, then held at 99%
ACN for 3 min, with a flow rate of 80 mL/min.

or

A Shimadzu [.C-8A Series HPLC with an XBridge C18
OBD column (5 pm, 50x100 mm), mobile phase of 5% ACN
in H,O (both with 0.05% TFA) was held for 1 min, then a
gradient of 5-99% ACN over 14 min, then held at 99% ACN
for 10 min, with a flow rate of 80 mL/min.

or

A Gilson HPLC with an XBridge C18 column (5 pm,
100x50 mm), mobile phase of 5-99% ACN in 20 mM
NH,OH over 10 min and then hold at 99 ACN for 2 min, at
a flow rate of 80 mL/min.

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 SOLU-
TION, Avignon, France). The separations were conducted at
100-150 bar with a flow rate ranging from 40-60 mL/min.
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 (calcd.) mass
corresponds to the exact mass.

Nuclear magnetic resonance (NMR) spectra were
obtained on Bruker model DRX spectrometers. Definitions
for multiplicity are as follows: s=singlet, d=doublet,
t=triplet, g=quartet, m=multiplet, br=broad. It will be under-
stood that for compounds comprising an exchangeable pro-
ton, said proton may or may not be visible on an NMR
spectrum depending on the choice of solvent used for
running the NMR spectrum and the concentration of the
compound in the solution.

Chemical names were generated using ChemDraw Ultra
12.0, ChemDraw Ultra 14.0 (CambridgeSoft Corp., Cam-
bridge, Mass.) or ACD/Name Version 10.01 (Advanced
Chemistry).

Intermediate 1: 7-Chloro-5-(4.4,5,5-tetramethyl-1,3,
2-dioxaborolan-2-yl)-1H-indazole

o

-

=z

Cl

To a solution of 5-bromo-7-chloro-1H-indazole (1.0 g, 4.3
mmol) in dioxane (15 mL) was added KOAc (850 mg, 8.6
mmol), bis(pinacolato)diboron (1.3 g, 5.2 mmol) and PdCl,
(dpph-CH,Cl, (316 mg, 0.43 mmol). The solution was
degassed with nitrogen and then heated at 85° C. for 16 h.
After cooling to rt, the reaction mixture was diluted with
brine and extracted with EtOAc (x 2). The combined organic
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extracts were dried over Na,SO,, concentrated, and the
crude product was triturated with DCM to provide the title
compound as a white solid (916 mg, 76%). MS (ESI): mass
caled. for C,;H,BCIN,O,, 278.5; m/z found, 279.1
[M+H]*. 'H NMR (400 MHz, DMSO-dy) § 13.72 (s, 1H),
8.25 (s, 1H), 8.18-8.05 (m, 1H), 7.56 (s, 1H), 1.31 (s, 12H).

Intermediate 2: 7-Methyl-5-(4,4,5,5-tetramethyl-1,3,
2-dioxaborolan-2-y1)-1H-indazole

e

o]

\N
/

N

i1

The title compound was prepared in a manner analogous
to Intermediate 1, substituting 5-bromo-7-methyl-1H-inda-
zole for 5-bromo-7-chloro-1H-indazole. MS (ESI): mass
caled. for C,,H,,BN,0,, 258.1; m/z found, 259.1 [M+H]".
'H NMR (400 MHz, DMSO-d,) 5 13.21 (s, 1H), 8.10 (d,
J=1.3Hz, 1H), 7.98 (s, 1H), 5.76 (s, 1H), 2.52 (s, 3H), 1.30
(s, 12H).

Intermediate 3: 7-Methyl-5-(4,4,5,5-tetramethyl-1,3,
2-dioxaborolan-2-yl)indolin-2-one

—O
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-~

=4

The title compound was prepared in a manner analogous
to Intermediate 1, substituting 5-bromo-7-methylindolin-2-
one for 5-bromo-7-chloro-1H-indazole. MS (ESI): mass
caled. for C,,H,,CIF,NO,, 273.1; m/z found, 274.1
[M+H]*. "H NMR (400 MHz, DMSO-d;) 8 10.55 (s, 1H),
7.32 (s, 1H), 7.31 (s, 1H), 3.47 (s, 2H), 2.19 (s, 3H), 1.26 (s,
12H).

Intermediate 4: 5-(4,4,5,5-Tetramethyl-1,3,2-dioxa-
borolan-2-y1)-7-(triflutoromethyl)-1H-indazole

—_—O
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CF;



US 10,087,185 B2

47

The title compound is prepared in a manner analogous to
Intermediate 1, substituting S-bromo-7-(trifluoromethyl)-
1H-indazole for 5-bromo-7-chloro-1H-indazole. MS (ESI):
mass caled. for C,,H,,BN,O,, 312.0; m/z found, 313.2
[M+H]*. 'H NMR (400 MHz, CDCl,) 8 10.38 (s, 1H),
8.48-8.44 (m, 1H), 8.18 (s, 1H), 8.09-8.07 (m, J=1.0 Hz,
1H), 1.38 (s, 12H).

Intermediate 5: 7-Chloro-5-(4,4,5,5-tetramethyl-1,3,
2-dioxaborolan-2-yl)indolin-2-one

o

-

ja=i=4

Cl

Step A: 5-Bromo-7-chloroindolin-2-one

To a cooled (0° C.) solution of 7-chloroindolin-2-one (1.0
g, 6.0 mmol) in TFA (11 mL) was added N-bromosuccin-
imide (1.0 g, 6.0 mmol) portionwise, and the resulting
mixture was stirred at 0° C. for 6 h. The solvent was
removed in vacuo and the residue was diluted and evapo-
rated successively with DCM (25 mL) and EtOAc (25 mL).
The crude product was triturated with EtOH to provide the
title compound as a white solid (861 mg, 58%). MS (ESI):
mass calcd. for CH.BrCINO, 244.9; m/z found, 246.0
[M+H]*. 'H NMR (500 MHz, DMSO-dy) § 10.92 (5, 1H),
7.52-7.48 (m, 1H), 7.38 (d, J=1.2 Hz, 1H), 3.62 (s, 2H).

Step B: 7-Chloro-5-(4,4,5,5-tetramethyl-1,3,2-di-
oxaborolan-2-yl)indolin-2-one

The title compound was prepared in a manner analogous
to Intermediate 1, substituting 5-bromo-7-chloroindolin-2-
one for 5-bromo-7-chloro-1H-indazole. The crude product
was triturated with DCM to provide the title compound as a
white solid (1.6 g, 65%). MS (ESI): mass calcd. for
C,.H,,BCINO,, 293.1; m/z found, 294.1 [M+H]*. "H NMR
(400 MHz, DMSO-d) 8 10.94 (s, 1H), 7.43 (d, J=1.1 Hz,
1H), 7.41 (d, J=1.2 Hz, 1H), 3.60 (t, J=1.0 Hz, 2H), 1.28 (s,
12H).

Intermediate 6: 7-Methoxy-5-(4,4,5,5-tetramethyl-1,
3,2-dioxaborolan-2-yl)indolin-2-one
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Step A: 5-Bromo-7-methoxyindoline-2,3-dione

To a suspension of 7-methoxyindoline-2,3-dione (1.0 g,
5.6 mmol) in AcOH (5.6 mL) was added bromine (0.35 mL,
6.7 mmol) at 0° C. The mixture was allowed to stir at rt for
2 h and was then poured into ice and stirred for 0.5 h. The
resulting mixture was filtered and the solids were washed
with H,O to afford the title compound as an orange solid (1.3
g, 92%). MS (ESI): mass calcd. for CoHBrNO,, 256.0; m/z
found, 257.6 [M+H]*. 'H NMR (400 MHz, DMSO-d,) §
11.22 (s, 1H), 7.48 (d, J=1.7 Hz, 1H), 7.25 (dd, J=1.8, 0.7
Hz, 1H), 3.90 (s, 3H).

Step B: 5-Bromo-7-methoxyindolin-2-one

To a solution of 5-bromo-7-methoxyindoline-2,3-dione
(670 mg, 2.6 mmol) in n-butanol (8 mL) was added hydra-
zine hydrate (153 pl, 3.1 mmol). The mixture was heated at
80° C. for 3 h. The temperature was maintained at 80° C. and
triethylamine (548 pl, 3.9 mmol) was added. The tempera-
ture was then increased to 100° C. and the reaction was
stirred at reflux for 24 h. The reaction was cooled to rt and
the mixture was concentrated in vacuo. The crude residue
was suspended in hexanes and the resulting mixture was
filtered. The solids were washed with hexanes to afford the
title compound (297 mg, 46%). MS (ESI): mass calcd. for
CoHgBrNO,, 242.0; m/z found, 242.9. "H NMR (400 MHz,
DMSO-d,) 8 10.52 (s, 1H), 7.09 (d, J=1.7 Hz, 1H), 7.02 (q,
J=1.2 Hz, 1H), 3.82 (s, 3H), 3.50 (t, J=1.0 Hz, 2H).

Step C: 7-Methoxy-5-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)indolin-2-one

The title compound was prepared in a manner analogous
to Intermediate 1, substituting 5-bromo-7-methoxyindolin-
2-one for 5-bromo-7-chloro-1H-indazole. The crude product
was triturated with EtOAc to provide the title compound as
yellow solid (265 mg, 75% yield). MS (ESI): mass calcd. for
C,sH,,BNO,, 289.1; m/z found, 290.1 [M+H]*. 'H NMR
(400 MHz, DMSO-d,) 8 10.55 (s, 1H), 7.16 (d, J=1.1 Hz,
1H), 7.10 (s, 1H). 3.82 (s, 3H), 3.48 (s, 2H), 1.28 (s, 12H).

Intermediate 7: 6-(4,4,5,5-Tetramethyl-1,3,2-dioxa-
borolan-2-y1)-3-((2-(trimethylsilyl)ethoxy )methyl)
benzo[d]thiazol-2(3H)-one

0
0" S
y=0
N
-,
\\\s/
/ ~—

Step A: 6-Bromo-3-((2-(trimethylsilyl)ethoxy)
methyl)benzo[d]thiazol-2(3H)-one

To a cooled (0° C.) solution of 6-bromobenzo[d]thiazol-
2(3H)-one (1.0 g, 4.4 mmol) in THF (8.0 mL) was added 60
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wt % sodium hydride in mineral oil (208 mg, 5.2 mmol)
portionwise. Stirring was maintained at 0° C. for 20 minutes,
and (2-(chloromethoxy)ethyl) trimethylsilane (0.77 ml, 4.4
mmol) was then added dropwise over a period of 10 min-
utes. The mixture was warmed to rt and stirred for 2 h. The
crude mixture was diluted with water and extracted with
DCM (x2). The combined organic extracts were washed
with brine, dried over Na,SO,, and concentrated in vacuo.
Purification (FCC, Si0,; 0-50% EtOAc/hexanes) provided
the title compound as a white solid (1.2 g, 76%). ‘"H NMR
(400 MHz, DMSO-dy) 6 8.07-8.04 (m, 1H), 7.66-7.61 (m,
1H), 7.38 (dd, J=8.3, 2.8 Hz, 1H), 5.42 (d, J=2.7 Hz, 2H),
3.63 (t, I=7.8 Hz, 2H), 0.92 (t, I=7.8 Hz, 2H), 0.00 (s, 9H).

Step B: 6-(4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-
2-y1)-3-((2-trimethylsilyl)ethoxy )methyl)benzo[d]
thiazol-2(3H)-one

The title compound was prepared in a manner analogous
to Intermediate 1, substituting 6-bromo-3-((2-trimethylsilyl)
ethoxy)methyl)benzo[d]thiazol-2(3H)-one for 5-bromo-7-
chloro-1H-indazole. 'H NMR (400 MHz, DMSO-d,) 8 8.02
(d, J=1.1 Hz, 1H), 7.74 (dd, J=8.1, 1.2 Hz, 1H), 7.45 (d,
J=8.1 Hz, 1H), 5.43 (s, 2H), 3.64 (dd, J=8.4, 7.5 Hz, 2H),
2.59-2.58 (m, 2H), 1.38 (s, 12H), 0.00 (s, 9H).

Intermediate 8:
1,2-Diamino-5-(trifluoromethyl)pyridin-1-ium
2,4,6-trimethylbenzenesulfonate

A NE, O\\ //O
| eo/S
Z Ng

FC NH,

To a cooled (0° C.) solution of ethyl (1E)-N-(2,4,6-
trimethylphenyl)sulfonyloxyethanimidate (5.3 g, 19 mmol)
in dioxane (23 mL) was added 70% perchloric acid (20 mL,
232 mmol) dropwise. Following the addition, the tempera-
ture was maintained at 0° C. for 10 minutes and then
ice-cold water (95 mL) was added at once. The resulting
precipitate was collected by vacuum filtration and washed
with water (caution: this compound has been reported to be
potentially explosive when dry). The white solid was imme-
diately dissolved in DCM (40 mL), dried over Na,SO,, and
filtered. The filtrate was then added dropwise to a cooled (0°
C.) solution of 5-(trifluoromethyl)pyridin-2-amine (1.5 g,
9.3 mmol) in DCM (79 mL). The reaction was allowed to
warm to rt and stirred for 2 h. Diethyl ether was added and
the resulting white solid was collected by vacuum filtration
to provide the title compound (3.5 g, 100%). *H NMR (600
MHz, DMSO-d,) 8 9.49-8.70 (bm, 2H), 8.64 (s, 1H), 8.09
(m, 1H),7.19 (d, I=9.4 Hz, 1H), 6.81 (s, 2H), 6.74 (br s, 2H),
2.49 (s, 3H), 2.17 (s, 3H).

Intermediate 9: 1,6-Diamino-2-chloro-3-(trifluorom-
ethyl)pyridin-1-ium 2,4,6-trimethylbenzenesulfonate

NH, 0 0
| N \\s//
® Q.-
N 0
FiC Z S
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Step A:
6-Chloro-5-(trifluoromethyl)pyridin-2-amine

Nine separate sealed tubes, each containing a mixture of
2,6-dichloro-3-(trifluoromethyl)pyridine  (10.0 g, 463
mmol) and ammonium hydroxide (91 g, 100 mL, 2600
mmol) were stirred at 100° C. for 12 h. After cooling to rt,
the contents of all of the sealed tubes were combined and the
solvents were concentrated in vacuo. Purification of the
(FCC, Si0,; 5-20% EtOAc/petroleum ether) afforded the
title compound as a colorless oil (57 g, 66%), which solidi-
fied upon standing. MS (ESI): mass caled. for C;H,CIF;N,,
196.0; m/z found, 196.8 [M+H]*. '"H NMR (400 MHz,
CDCl,) 6 7.69 (d, J=8.0 Hz, 1H), 6.42 (d, J=8.4 Hz, 1H),
5.01 (br s, 2H).

Step B: 1,6-Siamino-2-chloro-3-(trifluoromethyl)
pyridin-1-ium 2.4,6-trimethylbenzenesulfonate

To a cooled (-5° C.) solution of TFA (429 mL) and water
(45 mL) was added ethyl (1E)-N-(2.4,6-trimethylphenyl)
sulfonyloxyethanimidate (124 g, 435 mmol), and the mix-
ture was stirred at 0° C. for 1.5 h. Ice water (500 mL) was
added, and the resulting precipitate was filtered and washed
with water (2x50 mL). The solid was dissolved in DCM
(500 mL), dried over Na,SO,, and filtered. The filtrate was
added dropwise to a cooled (0° C.) suspension of 6-chloro-
S-(trifluoromethyl)pyridin-2-amine (57 g, 290 mmol) in
DCM (500 mL). After stirring at rt for 1 h, the reaction
mixture was poured into MTBE (200 mL) and then filtered.
The filter cake was washed with MTBE (3x50 mL) and dried
under vacuum. The solid was triturated with 5:1 DCM/
MeOH (300 mL) for 3 h and filtered. The filter cake was
washed with DCM (2x150 mL) and dried under vacuum to
afford the title compound as a gray solid (75 g, 61%). 'H
NMR (400 MHz, DMSO-d,) 6 9.63 (br s, 1H), 9.06 (br s,
1H), 8.08 (d, ]=9.6 Hz, 1H), 7.13 (d, J=9.6 Hz, 1H). 6.75 (s,
1H), 6.58 (s, 1H), 2.50 (s, 6H), 2.17 (s, 3H).

Intermediate 10:
1,6-Diamino-2-chloro-3-iodopyridin-1-ium
2,4,6-trimethylbenzenesulfonate

N \/
® Q.-
N 0
I Z Sy,
a

Step A: 6-Chloro-5-iodopyridin-2-amine

To a solution of 6-chloropyridin-2-amine (50.0 g, 389
mmol) in DMF (700 mL) was added N-iodosuccinimide
(105 g, 467 mmol). The brown solution was stirred at rt for
12 h. The mixture was poured into water (2.1 L) and filtered.
The filter cake was washed with water (2x500 mL) and then
dried under vacuum. Purification (FCC, SiO,; 5-20%
EtOAc/petroleum ether) afforded the title compound (83 g,
75%) as a pink solid. MS (ESI): mass calcd. for C;H,CIIN,,
253.9; m/z found, 254.7 [M+H]*. 'H NMR (400 MHz,
CDCly) & 7.74 (d, J=8.0 Hz, 1H), 6.20 (d, J=8.0 Hz, 1H),
4.69 (br s, 2H).
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Step B: 1,6-Diamino-2-chloro-3-iodopyridin-1-ium
2,4,6-trimethylbenzenesulfonate

The title compound was prepared in a manner analogous
to Intermediate 9, substituting 6-chloro-5-iodopyridin-2-
amine for 6-chloro-5-(trifluoromethyl)pyridin-2-amine in
Step B. "H NMR (400 MHz, DMSO-d,) & 8.86 (br s, 2H),
8.07 (d, J=9.6 Hz, 1H), 6.84 (d, ]=9.6 Hz, 1H), 6.73 (br s,
2H), 6.58 (s, 2H), 2.48 (s, 6H), 2.16 (s, 3H).

Intermediate 11:
1,6-Diamino-2-bromo-3-methoxypyridin-1-ium
2.4,6-trimethylbenzenesulfonate

NH, 0O 0
A \/
® 0.~
N (0}
MeO 7 \NHZ
Br

The title compound was prepared in a manner analogous
to Intermediate 8, substituting 6-bromo-5-methoxypyridin-
2-amine for 5-(trifluoromethyl)pyridin-2-amine. 'H NMR
(500 MHz, DMSO-d,)  8.34 (br s, 2H), 7.95 (d, J=9.8 Hz,
1H), 7.08 (d, I=9.8 Hz, 1H), 6.74 (br s, 2H), 6.55 (s, 2H),
3.86 (s, 3H), 2.49 (s, 3H), 2.17 (s, 3H).

Intermediate 12:
1,2-Diamino-5-iodo-3-methylpyridin-1-ium
2.4,6-trimethylbenzenesulfonate

To a cooled (0° C.) solution of ethyl (1E)-N-(2.4,6-
trimethylphenyl)sulfonyloxyethanimidate (0.732 g, 2.56
mmol) in dioxane (3.2 mL) was added 70% perchloric acid
(2.75 mL, 32.2 mmol) dropwise. Following the addition, the
temperature was maintained at 0° C. for 10 minutes and then
ice-cold water (13 mL) was added at once. The resulting
precipitate was collected by vacuum filtration and washed
with water (caution: this compound has been reported to be
potentially explosive when dry). The white solid was imme-
diately dissolved in DCM (5.5 mL), dried over Na,SQ,, and
filtered. The filtrate was then added dropwise to a cooled (0°
C.) solution of 5-iodo-3-methylpyridin-2-amine (0.3 g, 1.28
mmol) in DCM (11 mL). The reaction was warmed to room
temperature and stirred for 3.5 h. Diethyl ether was added
and the resulting white solid was collected by vacuum
filtration to provide the title compound (517 mg, 89%). ‘H
NMR (500 MHz, DMSO-d) 6 8.28 (br s, 2H), 8.22 (d, J=2.1
Hz, 1H), 7.97 (s, 1H), 6.81 (br s, 2H), 6.73 (s, 2H), 2.49 (s,
6H), 2.19 (s, 3H), 2.17 (s, 3H).
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Intermediate 13: 1,2-Diamino-3,6-dichloro-5-(trif-
luoromethyl)pyridin-1-ium 2,4,6-trimethylbenzene-
sulfonate

Cl
o 0

\/

NI

N
FyC 7 NH,

Cl

Step A:
3,6-Dichloro-5-(trifluoromethyl)pyridin-2-amine

To a solution of 6-chloro-5-(trifluoromethyl)pyridin-2-
amine (1.10 g, 5.60 mmol) in DMF (2.3 m[) was added
N-chlorosuccinimide (822 mg, 6.16 mmol), and the reaction
was heated at 60° C. for 2 h. After cooling to rt, Et,O (6 mL)
was added and the mixture was neutralized with 1N NaOH.
The aqueous layer was extracted with EtOAc (x2), and the
combined organics were washed with brine (x3), dried over
Na,SO, and filtered. The filtrate was concentrated in vacuo
to afford a yellow solid (1.34 g) which was used without
further MS (ESD:
CeH,ClL,F3N,, 230.0; mv/z found, 230.9 [M+H]*.

purification. mass caled. for

Step B: 1,2-Diamino-3,6-dichloro-5-(trifluorom-
ethyl)pyridin-1-ium 2,4,6-trimethylbenzenesulfonate

The title compound was prepared in a manner analogous
to Intermediate 8, substituting 3,6-dichloro-5-(trifluorom-
ethyl)pyridine-2-amine for S-(trifluoromethyl)pyridin-2-
amine. MS (ESI): mass caled. for CgH;Cl,F43N5, 246.0; m/z
found, 247.0 [M+H]*.

Intermediate 14: 1,2-Diamino-3-fluoro-5-(trifluo-
romethyl)pyridin-1-ium 2.4,6-trimethylbenzenesul-

fonate
0] /O
NH, \\s/
N Oy
®
N
F;C # NI,

The title compound was prepared in a manner analogous
to Intermediate 8, substituting 3-fluoro-5-(trifluoromethyl)
pyridin-2-amine for 5-(trifluoromethyl)pyridin-2-amine. 'H
NMR (500 MHz, DMSO-dy) 8 9.42 (brs, 2H), 8.56 (m, 1H),
8.37 (m, 1H), 7.01 (s, 2H), 6.73 (s, 2H), 2.48 (s, 6H), 2.17
(s, 3H).
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Intermediate 15:
1,2-Diamino-5-bromopyridin-1-ium
2.4,6-trimethylbenzenesulfonate

o\\ //o

N
G)O/

NI,

N
& \NH2

To acooled (-5° C.) mixture of TFA (18.0 mL, 235 mmol)

and water (2.5 mL) was added ethyl (1E)-N-(2,4,6-trimeth- |

ylphenyl)sulfonyloxyethanimidate (12.4 g, 43.4 mmol) and
the mixture was maintained at -5° C. for 1.5 h. Ice cold
water (30 mL) was added and the mixture was extracted with
DCM (20 mL). The organic layer was dried over Na,SO,,
filtered and added to an ice-cold solution of 5-bromopyridin-
2-amine (5.0 g, 29 mmol) in DCM (20 mL). The reaction
mixture was stirred for 16 h at rt. To the crude reaction
mixture was added diethyl ether (30 mL) and the resulting
white precipitate was filtered and washed with ether to
provide the title compound (4.5 g, 40%). MS (ESI): mass
calcd. for C;H,BrN,, 188.0; m/z found, 189.0 [M+H]*.

Intermediate 16: 5-Chloro-2,6-bis(trifluoromethyl)-
[1,2,4]triazolo[1,5-a]pyridine

Cl

To a suspension of 1,6-diamino-2-chloro-3-(trifluorom-
ethyl)pyridin-1-ium 2,4,6-trimethylbenzenesulfonate (Inter-
mediate 9, 500 mg, 1.21 mmol) in MeOH (6.2 mL) at 0° C.
was added Et;N (0.51 mL, 3.65 mmol), followed by trif-
luoroacetic anhydride (0.26 mL, 1.86 mmol) dropwise via
syringe. The reaction was maintained at 0° C. for 10 min
then stirred at 1t for 16 h. The reaction mixture was diluted
with EtOAc and sat. aq. NaHCO,;, and then the layers were
separated. The aqueous layer was extracted with EtOAc
(x2), and the combined organic extracts were washed with
brine, dried over Na,SO, and filtered. The filtrate was
concentrated in vacuo. Purification (FCC, SiO,; 0-50%
EtOAc/hexanes) afforded the title compound as a white solid
(233 mg, 66%). MS (ESI): mass calcd. for CaH,CIFN;,
289.0; m/z found, 290.0 [M+H]*. 'H NMR (500 MHz,
CDCly) & 7.97 (m, 1H), 7.93 (m, 1H).

Intermediate 17: 5-Chloro-6-iodo-2-(trifluorom-
ethyl)-[1,2,4]triazolo[ 1,5-a]pyridine

7 /N>7
CFs
N "~ N/
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25

30

35

40

55

60

65

54

The title compound was prepared in a manner analogous
to Intermediate 16, substituting 1,6-diamino-2-chloro-3-io-
dopyridin-1-ium 2,4,6-trimethylbenzenesulfonate for 1,6-
diamino-2-chloro-3-(triftuoromethyl)pyridin-1-ium  2.,4,6-
trimethylbenzenesulfonate. MS (ESI): mass calcd. for
C,H,CIF;IN,, 346.9; m/z found, 347.8 [M+H]*. 'H NMR
(500 MHz, CDCl,) 6 8.00 (d, J=9.3 Hz, 1H), 7.60 (d, J=9.3
Hz, 1H).

Intermediate 18: 5-Bromo-6-methoxy-2-(trifluorom-
ethyl)-[1,2,4]triazolo[ 1,5-a]pyridine

AN
N/>—CF3

N

MeO

Br

The title compound was prepared in a manner analogous
to Intermediate 16, substituting 1,6-diamino-2-bromo-3-
methoxypyridin-1-ium 2,4,6-trimethylbenzenesulfonate for
1,6-diamino-2-chloro-3-(trifluoromethyl)pyridin-1-ium 2.4,
6-trimethylbenzenesulfonate. MS (ESI): mass caled. for
CHBrF,N,0, 295.0; m/z found, 296.0 [M+H]*. 'H NMR
(500 MHz, CDCl;) 6 7.82 (d, J=9.6 Hz, 1H), 7.59 (d, J=9.7
Hz, 1H), 4.05 (s, 3H).

Intermediate 19: 6-Iodo-8-methyl-2-(trifluorom-
ethyl)-[1,2,4]triazolo[ 1,5-a]pyridine

Me
& /N>7
CF,
I N N/

The title compound was prepared in a manner analogous
to Intermediate 16, substituting 1,2-diamino-5-iodo-3-meth-
ylpyridin-1-ium 2.4,6-trimethylbenzenesulfonate for 1,6-di-
amino-2-chloro-3-(trifluoromethyl)pyridin-1-um ~ 2,4,6-
trimethylbenzenesulfonate. MS (ESI): mass calcd. for
CH.F,IN,, 326.9; m/z found, 327.9 [M+H]*. "H NMR (500
MHz, CDCly) 6 8.75 (m 1H), 7.64 (m, 1H), 2.66 (s, 3H).

Intermediate 20: 6-Bromo-2-(trifluoromethyl)-[1,2,
4]triazolo[1,5-a]pyridine

7N
e \I/>—CF3

The title compound was prepared in a manner analogous
to Intermediate 16, substituting 1,2-diamino-5-bromopyri-
din-1-ium 2,4,6-trimethylbenzenesulfonate for 1,6-diamino-
2-chloro-3-(trifluoromethyl)pyridin-1-ium  2,4,6-trimethyl-
benzenesulfonate. 'H NMR (500 MHz, DMSO-dy) § 9.59
(m 1H), 8.04 (m, 1H), 8.01 (m, 1H).

B
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Intermediate 21: 5-Chloro-2-(difluoromethyl)-6-
(trifluoromethyl)-[1,2,4]triazolo[ 1,5-a]pyridine

a 10

The title compound was prepared in a manner analogous
to Intermediate 16, substituting methyl difluoroacetate for
trifluoroacetic anhydride and heating to 45° C. instead of
stirring at rt. MS (ESI): mass calcd. for C.H,CIF;N;, 271.0;
m/z found, 272.0 [M+H]*.

Intermediate 22: 5-Bromo-2-(difluoromethyl)-6-
methoxy-[1,2,4]triazolo[ 1,5-a]pyridine

20

25

Br
30

The title compound was prepared in a manner analogous
1o Intermediate 16, substituting 1,6-diamino-2-bromo-3-
methoxypyridin-1-ium 2,4,6-trimethylbenzenesulfonate for
1,6-diamino-2-chloro-3-(trifluoromethyl)pyridin-1-ium 2,4,
6-trimethylbenzenesulfonate and methyl difluoroacetate for
triffuoroacetic anhydride, along with heating at 45° C.
instead of stirring at rt. MS (ESI): mass calcd. for

CoHBIF,N;0, 277.0; m/z found, 278.0 [M+H]*. “

Intermediate 23: 5-Chloro-2-ethyl-6-(trifluorom-
ethyl)-[1,2,4]triazolo[1,5-a]pyridine

NN
N N\N/ \

Cl

45

e 50

To a solution of 1,6-diamino-2-chloro-3-(trifluoromethyl)
pyridin-1-ium 2,4,6-trimethylbenzenesulfonate (Intermedi-
ate 9) (300 mg, 0.73 mmol) in AcOH (5.8 mL) and MeOH
(2.85 mL) were added Cu(OAc), (66 mg, 0.36 mmol) and
propionaldehyde (0.16 mL, 2.19 mmol). The reaction was
heated at 70° C. for 5 h, then cooled to rt and diluted with
EtOAc. The mixture was carefully neutralized with 4N
NaOH (ca. 25 mL), and the aqueous layer then extracted
EtOAc (x2). The combined organics were washed with
brine, dried over Na,SO, and filtered. The filtrate was
concentrated in vacuo. Purification (FCC, SiO,; 0-50%
EtOAc/hexanes) afforded the title compound as a pale
yellow solid (90 mg, 49%). MS (ESI): mass calcd. for
CoH,CIF;N;, 249.0; m/z found, 250.1 [M+H]*.

56

Intermediate 24: 5-Chloro-2-cyclopropyl-6-(trifluo-
romethyl)-[1,2,4]triazolo[ 1,5-a|pyridine

/ N
0=

Cl

F3C

The title compound was prepared in a manner analogous
to Intermediate 23, substituting cyclopropanecarboxalde-
hyde for propionaldehyde and heating to 90° C. instead of
70° C. MS (ESI): mass caled. for C,,H,CIF;N;, 261.0; m/z
found, 262.0 [M+H]*. *H NMR (400 MHz, CDCl,) 8 7.73
(m, 1H), 7.62 (d, J=9.3 Hz, 1H), 2.32 (m, 1H), 1.18 (m, 4H).

Intermediate 25: 5-Chloro-2-ethyl-6-iodo-[1,2,4]
triazolo[1,5-a]pyridine

7 /N:
I N N/
al

The title compound was prepared in a manner analogous
to Intermediate 23, substituting 1,6-diamino-2-chloro-3-io-
dopyridin-1-ium  2,4,6-trimethylbenzenesulfonate for 1,6-
diamino-2-chloro-3-(trifluoromethyl)pyridin-1-ium  2,4,6-
trimethylbenzenesulfonate. MS (ESI): mass calcd. for
CH,CIIN,, 306.9; m/z found, 307.9 [M+H]*. '"H NMR (400
MHz, CDCl,) 8 7.80 (d, J=9.2 Hz, 1H), 7.41 (d, J=9.2 Hz,
1H), 2.99 (q, J=7.6 Hz, 2H), 1.43 (t, ]=7.6 Hz, 3H).

Intermediate 26: 5-Chloro-2-cyclopropyl-6-iodo-[1,
2,4triazolo[ 1,5-a]pyridine

Z NN
I N N/
al

The title compound was prepared in a manner analogous
to Intermediate 23, substituting 1,6-diamino-2-chloro-3-io-
dopyridin-1-ium 2,4,6-trimethylbenzenesulfonate for 1,6-
diamino-2-chloro-3-(trifluoromethyl)pyridin-1-ium
2,4,6-trimethylbenzenesulfonate and cyclopropanecarboxal-
dehyde for propionaldehyde. MS (ESI): mass calcd. for
C,H,CIIN,, 318.9; m/z found, 319.9 [M+H]*. 'H NMR (500
MHz, CDCl,) 8 7.77 (d, I=9.2 Hz, 1H), 7.33 (d, ]=9.2 Hz,
1H), 2.27 (m, 1H), 1.14 (m, 4H).
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Intermediate 27: 2-Isopropyl-6-(trifluoromethyl)-[1,
2,4]triazolo[1,5-a]pyridine

/N
N\N/> <

To a solution of 1,2-diamino-5-(trifluoromethyl)pyridin-
l-ium 2,4,6-trimethylbenzenesulfonate (Intermediate 8, 0.5
g, 1.3 mmol) in isobutyric acid (1.9 mL) was added isobu-
tyric anhydride (0.66 mL, 4.0 mmol). The reaction was
stirred in a microwave reactor at 150° C. for 30 min, and
then diluted with EtOAc and H,O. The mixture was then
neutralized with 4N NaOH, the aqueous layer extracted
twice with EtOAc, and the combined organics washed with
brine, dried over Na,SO,, and filtered. The filtrate was
concentrated in vacuo. Purification (FCC, SiO,; 0-50%
EtOAc/hexanes) afforded the title compound as a white solid
(192 mg, 63%). MS (ESI): mass calcd. for C,;H,,F;Ns,
229.1; m/z found, 230.1 [M+H]*. 'H NMR (400 MHz,
CDCl,) 6 8.87 (s, 1H), 7.78 (d, I=9.3 Hz, 1H), 7.63 (dd,
1=9.3, 1.7 Hz, 1H), 3.36-3.23 (m, 1H), 1.45 (d, J=7.0 Hz,
6H).

Z
AN

F,C

Intermediate 28: 8-Fluoro-2-isopropyl-6-(trifluo-
romethyl)-[1,2,4]triazolo[1,5-a|pyridine

7Nz
AN N\N/

The title compound was prepared in a manner analogous
to Intermediate 27, substituting 1,2-diamino-3-fluoro-5-(tri-
fluoromethyl)pyridin-1-ium 2,4,6-trimethylbenzenesul-
fonate for 1,2-diamino-5-(trifluoromethyl)pyridin-1-ium
2.4,6-trimethylbenzenesulfonate. MS (ESI): mass caled. for
C,oHF.N,, 247.1; m/z found, 249.9 [M+H]*. 'H NMR
(400 MHz, DMSO-d,)) & 9.54 (t, J=1.3 Hz, 1H), 8.04 (dd,
J=10.4, 1.5 Hz, 1H), 3.24 (dt, JI=13.9, 6.9 Hz, 1H), 1.38 (d,
J=6.9 Hz, 6H).

F,C

Intermediate 29: 2-Ethyl-6-iodo-8-methyl[1,2,4]
triazolo[1,5-a]pyridine

e /N: /
I X N\N/

The title compound was prepared in a manner analogous
to Intermediate 27, substituting 1,2-diamino-5-iodo-3-meth-
ylpyridin-1-ium 2,4,6-trimethylbenzenesulfonate for 1,2-di-
amino-5-(trifluoromethyl)pyridin-1-ium 2,4,6-trimethylben-
zenesulfonate, propionic anhydride for isobutyric anhydride,
and propionic acid for isobutyric acid. MS (ESI): mass
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caled. for CgH,,IN,, 287.1; m/z found, 288.0 [M+H]*, 'H
NMR (500 MHz, DMSO-d,) 8 9.12-9.02 (m, 1H), 7.70-7.60
(m, 1H), 2.82 (q, I=7.6 Hz, 2H), 2.48 (t, J=0.9 Hz, 3H), 1.30
{t, I=7.6 Hz, 3H).

Intermediate 30: 2-Ethyl-8-fluoro-6-(trifluorom-
ethyl)-[1,2,4]triazolo[ 1,5-a]pyridine

N\ =N
N N\N/ \

To a solution of 2-diamino-3-fluoro-5-(trifluoromethyl)
pyridin-1-ium 2.4,6-trimethylbenzenesulfonate (250 mg,
0.63 mmol) in DMF (3.0 mL) was added propionaldehyde
(0.17 ml, 2.4 mmol), followed by sodium metabisulfite (255
mg, 1.3 mmol). The mixture was stirred at 90° C. for 1 h.
The reaction mixture was cooled to rt, diluted with water,
and extracted with EtOAc (x2). The combined organic
extracts were washed with brine, dried over Na,SO,, and
concentrated in vacuo. Purification (FCC, Si0,; 0-100%
EtOAc/hexanes) provided the title compound as a white
solid (88 mg, 60%). MS (ESI): mass caled. for C,;HF N,
233.1; m/z found, 234.0 [M+H]*. 'H NMR (500 MHz,
DMSO-dy) 6 9.55-9.51 (m, 1H), 8.04 (dd, =104, 1.6 Hz,
1H), 2.92 (q, I=7.6 Hz, 2H), 1.34 (t, J=7.6 Hz, 3H).

F5C

Intermediate 31: 2-Cyclopropyl-8-fluoro-6-(trifluo-
romethyl)-[1,2,4]triazolo[ 1,5-a|pyridine

F

v N,
A NiNM

The title compound was prepared in a manner analogous
to Intermediate 30, substituting cyclopropanecarboxalde-
hyde for propionaldehyde. MS (ESI): mass calcd. for
CioH,F, N, 245.1; m/z found, 246.0 [M+H]*. 'H NMR
(400 MHz, DMSO-d,) & 9.47 (1, J=1.3 Hz, 1H), 8.02 (dd,
J=104, 1.5 Hz, 1H), 2.26 (tt, ]=8.2, 4.8 Hz, 1H), 1.16-1.11
(m, 2H), 1.06-1.01 (m, 2H).

F;C

Intermediate 32: 8-Methyl-2,6-bis(trifluoromethyl)-
[1,2,4]triazolo[1,5-a]pyridine

Z > =N
N N\N/>7CF3

F,C

A microwave vial was charged with 6-iodo-8-methyl-2-
(trifluvoromethyl)-[1,2,4]triazolo[1,5-a]pyridine (139 mg,
0.43 mmol), methyl 2,2-difluoro-2-(fluorosulfonyl)acetate
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(0.14 mL, 1.1 mmol), Cul (202 mg, 1.1 mmol), DMPU (0.3
ml, 2.4 mmol), and DMF (2.7 mL). The vial was evacuated
under vacuum and backfilled with Na (x3), and then capped
and sealed. The reaction was then stirred in a microwave
reactor at 130° C. for 30 min. The mixture was cooled to rt
and filtered over a pad of Celite®, eluting with MeOH. After
concentrating the filtrate in vacuo, the residue was dissolved
in a mixture of EtOAc and H,O. The organic layer was
washed with sat. aq. NH,Cl, and then the combined aqueous
layers extracted with EtOAc (x2). The combined organics
were washed with brine (x3), dried over Na,SO, and fil-
tered. The filtrate was concentrated in vacuo. Purification
(FCC, Si0,; 0-50% EtOAc/hexanes) afforded the title com-
pound as a pale yellow oil (79 mg, 69%). 'H NMR (500
MHz, CDCl;) 8 8.85 (s, 1H), 7.60 (s, 1H), 2.76 (s, 3H).

Intermediate 33: 2-Ethyl-8-methyl-6-(trifluorom-
ethyl)-[1,2,4]triazolo[ 1,5-a]pyridine

7 /Nh
X N\N/

The title compound was prepared in a manner analogous
to Intermediate 32, substituting 2-ethyl-6-iodo-8-methyl-[1,
2,4]triazolo[1,5-a]pyridine for 6-i0do-8-methyl-2-(trifluo-
romethyl)-[1,2,4]triazolo[ 1,5-a]pyridine. MS (ESI): mass
caled. for C, ,H, ;F2N;, 229.2; m/z found, 230.1 [M+H]*. 'H
NMR (500 MHz, DMSO-d) 6 9.38 (dd, J=1.7, 0.9 Hz, 1H),
7.73 (t, J=1.5 Hz, 1H), 2.89 (q, ]=7.6 Hz, 2H), 2.58 (s, 3H),
1.34 (t, I=7.6 Hz, 3H).

F

Intermediate 34: 5-Chloro-2-methyl-6-(trifluorom-
ethyl)-[1,2,4]triazolo[ 1,5-a]pyridine

=N

/>

F,C NN
al

The title compound was prepared in a manner analogous
to Intermediate 23, substituting acetaldehyde for propional-
dehyde. MS (ESI): mass calcd. for CHSCIF;N;, 235.0; m/z
found, 236.0 [M+H]™.

Intermediate 35: 5-Chloro-6-(difluoromethyl)-2-
ethyl-[1,2,4]triazolo[ 1,5-a]pyridine

2
Y Pa

F Cl

5

10

15

20

25

30

35

40

45

50

55

60

65

60
Step A: 5-Chloro-2-ethyl-[1,2,4]triazolo[1,5-a]pyri-
dine-6-carbaldehyde

To a solution of 5-chloro-2-ethyl-6-iodo-[1,2 4]triazolo][1,
S-a]pyridine (Intermediate 25, 409 mg, 1.33 mmol) in THF
(4.4 mL) at 0° C. was added isopropylmagnesium chloride
(2.0 M in THF; 0.8 mL, 1.60 mmol). The mixture was stirred
at 0° C. for 1 h, then N-formylpiperidine (0.18 mL, 1.60
mmol) was added. The reaction was allowed to warm to rt
and stirred for 2 h. The mixture was then transferred to a
stirring solution of AcOH (1 mL) and diluted with EtOAc.
Sat. aq. NH,Cl and H,O were added, and the aqueous layer
was extracted with EtOAc (x2). The combined organics
were washed with brine, dried over Na,SO,, filtered, and
concentrated in vacuo. Purification (FCC, SiO,; 0-50%
EtOAc/hexanes) afforded the title compound as a white solid
(194 mg, 70%). MS (ESI): mass calcd. for CoHoCIN,O,
209.0; m/z found, 210.0 [M+H]".

Step B: 5-Chloro-6-(difluoromethyl)-2-ethyl{1,2,4]
triazolo[ 1,5-a]pyridine

To a solution of 5-chloro-2-ethyl-[1,2,4]triazolo[1,5-a]
pyridine-6-carbaldehyde (217 mg, 1.04 mmol) in DCM (21
ml) at 0° C. under an Na atmosphere was added diethyl-
aminosulfur trifluoride (0.82 mL, 6.21 mmol) dropwise via
syringe. The mixture was stirred at rt for 3 h and at 35° C.
for 3 h. After cooling to rt, the reaction mixture was poured
over ice (ca. 25 mL), diluted with sat. aq. NaHCO, (30 mL),
and extracted with DCM (x2). The combined organics were
washed with brine, dried over Na,SO,, filtered, and con-
centrated under reduced pressure. Purification (FCC, SiO,;
0-100% EtOAc/hexanes) afforded the title compound (193
mg, 80%). MS (ESI): mass caled. for C,HLCIF,N,, 231.0;
m/z found, 232.1 [M+H]*. "H NMR (400 MHz, CDCl;) §
7.79-7.69 (m, 2H), 7.03 (t, 1=54.4 Hz, 1H), 3.02 (q, I=7.6
Hz, 2H), 145 (t, J=7.6 Hz, 3H).

Intermediate 36: 5-Chloro-2-cyclopropyl-6-(difluo-
romethyl)-[1,2,4]triazolo[ 1,5-a|pyridine

"
F N N\N/> j
F a

The title compound was made in an analogous manner to
Intermediate 35, substituting 5-chloro-2-cyclopropyl-6-
iodo-[1,2,4]triazolo[1,5-a]pyridine (Intermediate 26) for
S-chloro-2-ethyl-6-iodo-[1,2,4]triazolo[1,5-a]pyridine  in
Step A. MS (ESI): mass calcd. for C, HyCIF,Nj;, 243.0; m/z
found, 244.1 [M+H]*.

Intermediate 37: 5-Chloro-6-(difluoromethyl)-2-
(trifluoromethyl)-[1,2,4]triazolo[ 1,5-apyridine

Z NN
; \ N\N/>—CF3

F Cl
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The title compound was made in an analogous manner to
Intermediate 35, substituting S-chloro-6-iodo-2-(trifluorom-
ethyl)-[1,2,4]triazolo[1,5-a]pyridine (Intermediate 17) for
5-chloro-2-ethyl-6-iodo-[1,2,4]triazolo[1,5-a]pyridine  in
Step A. MS (ESI): mass calcd. for C;H,CIF,N,, 271.0; m/z
found, 272.0 [M+H]*. '"H NMR (400 MHz, CDCl,) &
8.00-7.96 (m, 1H), 7.96-7.91 (m, 1H), 7.07 (t, J=56 Hz, 1H).

Intermediate 38: 5-Iodo-2-isopropyl-6-(trifluorom-
ethyl)-[1,2,4]triazolo[ 1,5-a]pyridine

Z =N
N N\N/

I

F:C

To a solution of 2-isopropyl-6-(trifluoromethyl)-[1,2,4]
triazolo[1,5-a]pyridine (Intermediate 27, 100 mg, 0.44
mmol) in THF (2.9 mL) at -=78° C. was added n-butyllithium
(1.6 M in hexanes; 0.33 mL, 0.52 mmol) dropwise via
syringe. After stirring at -78° C. for 30 min, a solution of
1,2-diiodoethane (148 mg, 0.524 mmol) in THF (0.75 mL)
was added, and stirring maintained for 10 min at -78° C.
The reaction was then warmed to 1t for an additional 30 min
before being quenched with sat. ag. NH,Cl. The aqueous
layer was extracted with EtOAc (x2), and the combined
organics were washed with brine, dried over Na,SO,, fil-
tered, and concentrated in vacuo. Purification (FCC, SiO,;
0-50% EtOAc/hexanes) afforded the title compound as a
white solid (127 mg, 82%). MS (ESI): mass calcd. for
C,oH,F,IN;, 355.0; m/z found, 356.0 [M+H]*. 'H NMR
(400 MHz, CDCl,) 8 7.71-7.63 (m, 2H), 3.42-3.29 (m, 1H),
1.46 (d, I=7.0 Hz, 6H).

Intermediate 39: 2-Ethyl-8-fluoro-5-iodo-6-(trifluo-
romethyl)-[1,2,4]triazolo[1,5-a|pyridine
T
= /N: /
N NS N/

I

F3C

The title compound was prepared in a manner analogous
to Intermediate 38, substituting 2-ethyl-8-fluoro-6-(trifluo-
romethyl)-[1,2,4]triazolo[ 1,5-a]pyridine for 2-isopropyl-6-
(trifluoromethyl)-[1,2,4]triazolo[ 1,5-a]pyridine. MS (ESI):
mass caled. for C,HF,IN,, 359.0; m/z found, 359.9

6
[M+H]*. "H NMR (400 MHz, DMSO-d,) 8 8.00 (d, J=10.9

Hz, 1H), 2.94 (q, J=7.6 Hz, 2H), 1.36 (t, J=7.6 Hz, 3H).
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Intermediate 40: 5-Chloro-2-ethyl-8-fluoro-6-(trif-
luoromethyl)-[1,2,4]triazolo[1,5-a]pyridine

F
7 /N: /
A N\N/

Cl

F5C

To a cooled (-78° C.) solution of 2-ethyl-8-fluoro-6-
(trifluvoromethyl)-[1,2,4]triazolo[1,5-a]pyridine (55 mg,
0.24 mmol) in THF (1.5 mL) was added n-butyllithium
(1.6M/hexanes, 0.17 ml, 0.28 mmol) dropwise over a
period of 10 minutes. Stirring was maintained at =78° C. for
30 minutes, and then a solution of hexachloroethane (67 mg,
0.28 mmol) in THF (1.5 mL) was added dropwise over a
period of 10 minutes. After the addition, the mixture was
warmed to rt and stirred for another 10 minutes. The reaction
was quenched with saturated aq. NH,CI and the aqueous
layer was extracted with EtOAc (x2). The combined organic
extracts were dried over Na,SO, and concentrated in vacuo.
Purification (FCC, SiO,; 0-50% EtOAc/hexanes) provided
the title compound as a white solid (36 mg, 56%). MS (ESI):
mass caled. for CoH(CIF,N;, 267.6; m/z found, 269.0
[M+H]*. '"H NMR (400 MHz, DMSO-d,) & 8.15 (d, I=10.4
Hz, 1H), 2.97 (q, J=7.6 Hz, 2H), 1.36 (t, J=7.6 Hz, 3H).

Intermediate 41: Ethyl 7-chloro-2,6-bis(trifluorom-
ethyl)pyrazolo[ 1,5-a]pyridine-3-carboxylate

COsEt
/ =
CF;
N/
FsC A N
cl
Step A:

2-Chloro-3-(trifluoromethyl)pyridin-1-ium-1-amine
2.4,6-trimethylbenzenesulfonate

To a mixture of TFA (80 mL, 104 mmol) and H,O (8.2
ml) was added ethyl (1E)-N-(2,4,6-trimethylpheny])sulfo-
nyloxyethanimidate (15 g, 52.6 mmol) at -5° C. and the
reaction mixture was stirred for 1.5 h. To the reaction
mixture was added ice water (150 mL). The precipitate was
collected and washed with water (20x50 mL). The white
solid was dissolved in DCM (250 mL), dried over Na,SO,,
and filtered. The filtrate was cooled to 0° C. and to this
solution was added dropwise 2-chloro-3-(trifluoromethyl)
pyridine (9.6 g, 52.9 mmol). The reaction mixture was
allowed to warm to rt and stirred for 22 h. The reaction
mixture was diluted with Et,O (800 mL) and the precipitate
was collected. The solid was washed with Et,O (100 mL)
and dried in vacuo. The crude product was triturated with

5 Et,O (100 mL) to give the title compound (6.18 g, 30%) as

a white crystalline solid. "H NMR (500 MHz, DMSO-d,) &
9.15(dd, J=6.4, 1.3 Hz, 1H), 8.87 (brs, 2H), 8.70 (dd, J=8 3,
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1.4 Hz, 1H), 8.14 (dd. }=8.1, 6.5 Hz, 1H), 6.74 (s, 2H),
2.53-2.47 (m, 6H), 2.17 (s, 3H).

Step B: Ethyl 7-chloro-2,6-bis(trifluoromethyl)pyra-
zolo[1,5-c|pyridine-3-carboxylate

To a cooled solution (0° C.) of 2-chloro-3-(trifluorom-
ethyDpyridin-1-ium-1-amine  2,4,6-trimethylbenzenesul-
fonate (1.83 g, 4.61 mmol) in DMF (15 mL) were added
ethyl 4,4,4-trifluorobut-2-ynoate (550 pL, 3.85 mmol) and
tricthylamine (640 pl, 4.59 mmol). The reaction mixture
was stirred at rt for 18 h. The mixture was cooled to 0° C.
and 2,3-dichloro-5,6-dicyano-p-benzoquinone (2.1 g, 9.25
mmol) was added. After stirring at rt for 1 h, the mixture was
diluted with EtOAc (300 mL) and washed sequentially with
water (2x100 mL), 10% aq. NaHCO, (50 mL) and water (50
mL). The organic layer was dried over MgSO,, filtered and
evaporated. Purification (FCC, SiO,; 40-60% EtOAc/
hexanes) afforded the title compound (715 mg, 51%) as a
white crystalline solid. MS (ESI): mass caled. for
C,,H.CIFN,0,, 360.0; m/z found, 361.0 [M+H]|* 'H
NMR (300 MHz, DMSO-d,) d 8.33 (d, J=9.5 Hz, 1H), 8.05
(d. J=9.5Hz, 1H), 438 (q, J=7.1 Hz, 2H), 1.36 (1, ]=7.1 Hz,
3H).

Intermediate 42: 7-Chloro-2,6-bis(trifluoromethyl)
pyrazolo[1,5-a]pyridine

/ =
CFy
N/
FiC N N
Cl

Step A: 7-Chloro-2,6-bis(trifluoromethyl)pyrazolo
[1,5-c]pyridine-3-carboxylic acid

To a suspension of ethyl 7-chloro-2,6-bis(trifluoromethyl)
pyrazolo[1,5-c]pyridine-3-carboxylate (535 mg, 1.48 mmol)
in a mixture of 1,4-dioxane and water (5:1, 22.2 mL) was
added lithium hydroxide monohydrate (93 mg, 2.21 mmol).
The reaction mixture was stirred at 60° C. for 1 h. Additional
lithium hydroxide monohydrate (62 mg, 1.48 mmol) was
added, and the stirring was continued at 60° C. for 1.5 h.
After cooling to rt, the mixture was acidified to pH 3 by
addition of 1 M HCl, and then the solvents were removed in
vacuo. The residue was taken up in water (40 mL) and
extracted with EtOAc (2x100 mL). The combined organic
layers were washed with water (1x30 ml.), dried over
MgSQ,, filtered and evaporated. Purification (FCC, SiO,;
5% IPA/Et,0) afforded the title compound (185 mg, 37%) as
a white crystalline solid. MS (ESI): mass caled. for
C, H,CIF N,O,, 332.0; m/z found, 331.0 [M-H]".

Step B: 7-Chloro-2,6-bis(trifluoromethyl)pyrazolo
[1,5-a]pyridine

To a solution of 7-chloro-2,6-bis(trifluoromethyl)pyra-
zolo[1,5-c|pyridine-3-carboxylic acid (109 mg, 0.328
mmol) in DMSO (5.5 mL) was added silver carbonate (25
mg, 0.0907 mmol) and AcOH (3 pl, 0.0524 mmol). The
reaction mixture was stirred at 120° C. for 2 h. After cooling
1o rt, the mixture was diluted with EtOAc (50 mL) and

10

15

20

25

30

35

40

45

50

55

60

65

64

washed successively with water (3x20 mL) and brine (2x20
mL). The organic layer was dried over MgSO,, filtered and
evaporated. Purification (FCC, SiO,; 10% EtOAc/hexanes)
afforded the title compound (53 mg, 56%) as a white
crystalline solid. 'H NMR (300 MHz, DMSO-d,) 8 8.14 (d,
J=9.4 Hz, 1H), 7.82 (d, ]=9.4 Hz, 1H), 7.55 (s, 1H).

Intermediate 43: 7-Bromo-2-cyclopropyl-6-(trifluo-
romethyl)pyrazolo[1,5-a]pyridine

/ _—
N
FiC A N
Br

Step A: 2-(2-Cyclopropylethynyl)-5-(trifluorom-
ethyl)pyridine

A mixture of 2-bromo-5-(trifluoromethyl)pyridine (5 g,
22.1 mmol), cyclopropylacetylene (2.43 mL, 28.7 mmol),
Cul (1.89 g, 9.92 mmol), Pd(PPh;), (409 mg, 0.354 mmol),
and diisopropylamine (5.27 mL, 37.6 mmol) in THF (60
mL) was stirred at 70° C. for 18 h. The reaction mixture was
evaporated under reduced pressure. Purification (FCC, SiO,;
100% Et,0O) afforded the title compound which was repu-
rified (FCC, SiO,; 50% DCM/hexanes) to give the title
compound (3.72, 79%) as a light brown solid. MS (ESID):
mass caled. for C,;H PN, 211.1; m/z found, 211.8 [M+H]™.

Step B: 2-(2-Cyclopropylethynyl)-5-(trifluorom-
ethyl)pyridin-1-ium-1-amine;2 4,6-trimethylbenze-
nesulfonate

Toacooled (-5° C.) mixture of TFA (12.1 mL, 158 mmol)
and water (1.4 mL) was added ethyl (1E)-N-(2,4,6-trimeth-
ylphenyl)sulfonyloxyethanimidate (3.38 g, 11.8 mmol), and
the reaction mixture was stirred for 1.5 h. Ice water (60 mL)
was added, and the resulting precipitate was collected and
washed with water (10x10 mL). The solid was dissolved in
DCM (40 mL), dried over MgSO,, and filtered. The filtrate
was cooled to 0° C. and 2-(2-cyclopropylethynyl)-5-(trif-
luoromethyl)pyridine (1.67 g, 7.91 mmol) was added. The
reaction mixture was allowed to warm to rt and stirred for 2
h. The mixture was cooled to 0° C. and diluted with Et,O (80
mL). The precipitate was collected and washed with Et,O
(2x20 mL) to give the title compound (2.00 g, 59%) as a pale
yellow solid.

Step C: 2-Cyclopropyl-6-(trifluoromethyl)pyrazolo
[1,5-a]pyridine

A solution of 2-(2-cyclopropylethynyl)-5-(trifluorom-
ethyl)pyridin-1-ium-1-amine  24,6-trimethylbenzenesul-
fonate (1.46 g, 3.42 mmol) in AcOH (14 mL) was stirred at
80° C. for 16 h. After cooling to 1t, ice water (20 mL) was
added and the pH was adjusted to ~9 by the addition of 2 M
NaOH. The aqueous layer was extracted with DCM (2x70
mL). The combined organic layers were washed with water
(1x50 mL), dried over MgSQ,, filtered and evaporated. The
residue was purified by flash column chromatography (SiO,;
100% diisopropyl ether) to give the title compound (727 mg,
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93%) as a light brown liquid. MS (ESI): mass calcd. for
CHH,F;N,, 226.1; m/z found, 227.1 [M+H]*.

Step D: 7-Bromo-2-cyclopropyl-6-(trifluoromethyl)
pyrazolo[1,5-a]pyridine

To a cooled (-70° C.) solution of 2-cyclopropyl-6-(trif-
luoromethyl)pyrazolo[ 1,5-c|pyridine (101 mg, 0.447 mmol)
in THF (1 mL) was added n-butyllithium (2.27 M in
n-hexane, 260 ul, 0.590 mmol). The reaction mixture was
allowed to warm to —40° C. and stirred for 30 min. The
reaction mixture was cooled to -70° C. and bromine (30 pL,
0.583 mmol) in THF (600 pl) was added. The temperature
was maintained at -70° C. for 1 h and then at rt for 21 h. The
reaction was quenched with sat. aq. NH,C1 (1 mL) and the
solvents removed in vacuo. The residue was taken up in
DCM (50 mL) and the organic layer was washed with water
(30 mL), dried over MgSO,, filtered and evaporated. Puri-
fication (FCC, S10,; 50% DCM/hexanes) afforded the title
compound (54 mg, 39%) as a yellow solid. MS (ESI): mass
caled. for C;,H¢BrF;N,, 304.0; m/z found, 305.0 [M+H]*.
'H NMR (500 MHz, DMSO-d,) 8 7.75 (d, J=9.2 Hz, 1H),
742 (d, J793 Hz, 1H), 6.69 (s, 1H), 2.21-2.14 (m, 1H),
1.11-1.03 (m, 2H), 0.91-0.82 (m, 2H).

Intermediate 44: 7-Bromo-2-isopropyl-6-(trifluo-
romethyl)pyrazolo[1,5-a|pyridine

/ —
N/
F,C N N
Br

The title compound was prepared in a manner analogous
to Intermediate 43, substituting 3-methylbut-1-yne for
cyclopropylacetylene in Step A. MS (ESI): mass calcd. for
C,;H,(BrF;N,, 306.0; m/z found, 306.7 [M+H]".

Intermediate 45: tert-Butyl 7-methyl-5-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-indazole-1-
carboxylate

e

\N
/
N )4
o
(0]

Step A: tert-Butyl
5-bromo-7-methyl-1H-indazole-1-carboxylate

A mixture of 5-bromo-7-methyl-1H-indazole (5 g, 23.7
mmol), di-tert-butyl dicarbonate (7.8 g, 35.7 mmol), trieth-
ylamine (3.65 mL, 26.2 mmol), and 4-dimethylaminopyri-
dine (300 mg, 2.46 mmol) in acetonitrile (100 mL) was
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stirred at room temperature for 4 h. The reaction mixture was
evaporated to give the title compound (7.2 g, 97% crude
yield) as a yellow solid, which was used directly in the next
step. MS (ESI): mass calcd. for C,;H, sBrN,0,, 310.0; m/z
found, 254.7 [M+H-t-Bu]*

Step B: tert-Butyl 7-methyl-5-(4,4,5,5-tetramethyl-
1,3.2-dioxaborolan-2-y1)-1H-indazole-1-carboxylate

The title compound was prepared in a manner analogous
to Intermediate 1, substituting tert-butyl 5-bromo-7-methyl-
3a,7a-dihydro-1H-indazole-1-carboxylate for 5-bromo-7-
chloro-1H-indazole.

"HNMR (500 MHz, DMSO-d) 5 8.93 (5, 1H), 8.02-8.00
(m, 1H), 7.31-7.28 (m, 1H), 2.53-2.47 (m, 3H), 1.65 (s, 9H),
1.30 (s, 12H).

Intermediate 46: 5-Iodo-8-methyl-2,6-bis(trifluo-
romethyl)-[1,2,4]triazolo[ 1,5-a|pyridine

2\ =N t
)—eF
E AN N\N/ T
F I

The title compound was prepared in a manner analogous
to Intermediate 38, substituting 8-methyl-2,6-bis(trifluo-
romethyl)-[1,2,4]triazolo[ 1,5-a]pyridine (Intermediate 32)
for  2-isopropyl-6-(trifluoromethyl)-[ 1,2 4]triazolo[1,5-a]
pyridine. MS (ESI): mass caled. for C;H,F(IN,, 394.9; my/z
found, 396.0 [M+H]*. 'H NMR (400 MHz, CDCl,) § 7.57
(s, 1H), 2.66 (s, 3H).

Intermediate 47: 5,8-Dichloro-2-ethyl-6-(trifluvorom-
ethyl)-[1,2,4]triazolo[ 1,5-a]pyridine

Cl
7 /N: /
AN N N/

Cl

F5C

To a solution of 1,2-diamino-3,6-dichloro-5-(trifluorom-
ethyl)pyridin-1-ium 2,4,6-trimethylbenzenesulfonate (Inter-
mediate 13, 397 mg, 0.89 mmol) in AcOH (7 mL) and
MeOH (3.5 mL) was added Cu(OAc), (80.8 mg, 0.45 mmol)
and propionaldehyde (0.19 mL, 2.67 mmol). The mixture
was heated to 70° C. for 6 h. Additional Cu(OAc), (162 mg,
0.89 mmol) was added, and the mixture heated to 80° C. for
6 h. After cooling to rt, the solvent was removed in vacuo,
and the residue suspended in EtOAc. The suspension was
washed with saturated aq. NH,Cl, and the aqueous layer
extracted with EtOAc (x2). The combined organics were
washed with brine, dried over Na,SO,, and filtered. The
filtrate was concentrated in vacuo. Purification (FCC, SiO,;
0-50% EtOAc/hexanes) afforded the title compound as a
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white solid (90 mg, 36%). MS (ESI): mass caled. for
C,HCLF;N;, 283.0; m/z found, 284.0 [M+H]*.

Intermediate 48: 5-Chloro-2-cyclopropyl-8-fluoro-6-
(trifluoromethyl)-[1,2,4]triazolo[ 1,5-a]pyridine

F
F N
A<

Cl

F,C

The title compound was prepared in a manner analogous
to Intermediate 40, substituting 2-cyclopropyl-8-fluoro-6-
(trifluoromethyl)-[1,2,4]triazolo[ 1,5-a]pyridine (Intermedi-
ate 31) for 2-ethyl-8-fluoro-6-(trifluoromethyl)-[1,2,4]tri-
azolo[1,5-a]pyridine. MS (ESI): mass caled. for
C,HsCIF,N,, 279.0; m/z found, 279.9 [M+H]*. '"H NMR
(400 MHz, DMSO-d,) 0 8.02 (d, J=10.5 Hz, 1H), 2.22 (tt,
J=8.3, 4.9 Hz, 1H), 1.09-1.03 (m, 2H), 0.96 (dt, I=7.2, 4.0
Hz, 2H).

Intermediate 49: 5-Chloro-8-fluoro-2-isopropyl-6-
(trifluoromethyl)-[1,2,4]triazolo[ 1,5-a]pyridine

7 /N: \/
N N N/

Cl

F,C

The title compound was prepared in a manner analogous
to Intermediate 40, substituting 8-fluoro-2-isopropyl-6-(tri-
fluoromethyl)-[1,2,4]triazolo[ 1,5-a[pyridine  (Intermediate
28) for 2-ethyl-8-fluoro-6-(trifluoromethyl)-[1,2.4]triazolo
[1,5-a]pyridine. MS (ESI): mass calcd. for C, H,CIF,Nj,
281.6; m/z found, 283.0 [M+H]".

Intermediate 50: 5-Chloro-2-ethyl-8-methyl-6-(trif-
luoromethyl)-[ 1,2,4]triazolo[ 1,5-a]pyridine

7 /N: /
N NS N/

Cl

F,C

The title compound was prepared in a manner analogous
to Intermediate 40, substituting 2-ethyl-8-methyl-6-(trifluo-
romethyl)-[1,2,4]triazolo[ 1,5-a]pyridine (Intermediate 33)
for 2-ethyl-8-fluoro-6-(trifluoromethyl)-[1,2,4]triazolo[ 1,5-
a|pyridine. MS (ESI): mass caled. for C, ,H,CIF;N;, 263.0;
m/z found, 264.0 [M+H]*.

[

10

15

20

25

30

35

40

45

50

60

65

68
Intermediate 51: 5-Chloro-2-(1,1-difluoroethyl)-6-
(trifluvoromethyl)-[1,2,4]triazolo[ 1,5-a|pyridine

7 /N: f
Y F
F5C NN F

Cl

The title compound was prepared in a manner analogous
to Intermediate 16, substituting methyl 2,2-difluoropropi-
onate for trifluoroacetic anhydride and heating to 45° C.
instead of stirring at rt. MS (ESI): mass caled. for
C,H.CIF N, 285.0; m/z found, 285.9 [M+H]".

Intermediate 52: 5-Chloro-2-methoxy-6-(trifluorom-
ethyl)-[1,2,4]triazolo[ 1,5-a]pyridine

7N\ =N
/>7OM€
FsC Ny N

Cl

To a solution of 1,6-diamino-2-chloro-3-(trifluoromethyl)
pyridin-1-ium 2,4,6-trimethylbenzenesulfonate (Intermedi-
ate 9, 100 mg, 0.24 mmol) in AcOH (0.3 mL, 5.24 mmol)
was added tetramethoxymethane (0.65 mL, 4.86 mmol). The
mixture was heated at 70° C. for 2 h. After cooling to rt, the
solvent was removed in vacuo. The residue was dissolved in
EtOAc and washed with sat. aq. NaHCO,. The aqueous
layer was extracted twice with EtOAc. The combined organ-
ics were washed with brine, dried over Na,SO, and filtered.
The filtrate was concentrated in vacuo. Purification (FCC,
Si0,; 0-50% EtOAc/hexanes) afforded a white solid (21 mg,
34%). MS (ESI): mass caled. for CgHCIF;N;,, 251.0; nv/z
found, 252.0 [M+H]".

Intermediate 53: 5-Chloro-6-ethyl-2-(trifluorom-
ethyl)-[1,2,4]triazolo[ 1,5-a]pyridine

7 NN
N GFREN N/>7CF3
al

Step A: 5-Chloro-2-(trifluoromethyl)-6-vinyl-[1,2,4]
triazolo[1,5-a]pyridine

A microwave vial was charged with 5-chloro-6-iodo-2-
(trifluvoromethyl)-[1,2,4]triazolo[1,5-a]pyridine (Intermedi-
ate 17, 200 mg, 0.58 mmol), tributyl(vinyl)tin (0.22 mL,
0.75 mmol), Pd(PPh,),Cl, (40.4 mg, 0.058 mmol), and
1,2-dichloroethane (4.1 mL). The vial was evacuated under
vacuum, backfilled with Na (x3), then capped and sealed.
The reaction was stirred in a microwave reactor at 120° C.
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for 30 min. EtOAc (12 mL) and 15% aqueous KHF, solution
(4 mL) were added, and the mixture stirred at rt for 1 h. The
aqueous layer was extracted with EtOAc (x2), and the
combined organics washed with brine, dried over Na,SO,,
filtered, and concentrated in vacuo. Purification (FCC, SiO.,;
0-30% EtOAc/hexanes) afforded the title compound (112
mg, 79%). MS (ESI): mass caled. for CoZH,CIF;N;, 247.0;
m/z found, 248.1 [M+H]*. 'H NMR (500 MHz, CDCL,) &
7.92 (d, I=9.3 Hz, 1H), 7.82-7.76 (m, 1H), 7.13-7.03 (m,
1H), 5.95 (d, J=17.5 Hz, 1H), 5.67 (d, J=11.1 Hz, 1H).

Step B: 5-Chloro-6-ethyl-2-(trifluoromethyl)-[1,2,4]
triazolo[1,5-a]pyridine

A mixture of 5-chloro-2-(trifluoromethyl)-6-vinyl-[1,2,4]
triazolo[1,5-a]pyridine (30 mg, 0.121 mmol) and 10% pal-
ladium on carbon (6 mg, 0.056 mmol) in MeOH (1.2 mL)
was stirred under an atmosphere of H, for 3 h. After purging
with nitrogen, the reaction was filtered over a pad of
Celite®, eluting with EtOAc. After concentrating the filtrate
in vacuo, the residue was used directly without further
purification. MS (ESI): mass calcd. for CoH,CIF;N;, 249.0;
m/z found, 250.1 [M+H]J".

Intermediate 54: 6-(1,1-Difluoroethyl)-5-iodo-2-
(trifluoromethyl)-[1,2,4]triazolo[ 1,5-a]pyridine

Z =N
o~ N/>_CF3
F F I

Step A: 1-(2-(Trifluoromethyl)-[1,2,4]triazolo[ 1,5-a]
pyridin-6-yl)ethan-1-one

A solution of 6-bromo-2-(trifluoromethyl)-[1,2,4]triazolo
[1.5-a]pyridine (Intermediate 20, 400 mg, 1.5 mmol), tribu-
tyl(1-ethoxyvinyl)stannane (0.61 ml, 1.8 mmol), tri-o-tolyl-
phosphine (91.5 mg, 0.3 mmol) and Pd,(dba), (138 mg, 0.15
mmol) in anhydrous DMF (10.0 mL) was degassed with
nitrogen for 10 minutes. Triethylamine (0.25 ml, 1.8 mmol)
was then added and the reaction mixture was heated at 110°
C. in a microwave for 50 minutes. After cooling to rt,
concentrated aq. HCI (1.0 ml) was added and stirring was
maintained for 2 h. The reaction was neutralized with
aqueous sodium bicarbonate and the resulting suspension
was extracted with DCM (x2). The combined organic
extracts were dried over Na,SO, and concentrated in vacuo.
Purification (FCC, Si0O,; 0-50% EtOAc/hexanes) provided
the title compound as a white solid (343 mg, 98%). MS
(ESI): mass caled. for CogHF;NLO, 229.1; my/z found, 229.9
[M+H]*. "H NMR (400 MHz, DMSO-d,) § 9.91 (dd, J=1.7,
0.9 Hz, 1H), 8.22 (dd, J=9.4, 1.7 Hz, 1H), 8.08 (dd, J=9.4,
0.9 Hz, 1H), 2.70 (s, 3H).

Step B: 6-(1,1-Difluoroethyl)-2-(trifluoromethyl)-[1,
2,4)triazolo[1,5-a]pyridine

The title compound was prepared in a manner analogous
to Intermediate 35, substituting 1-(2-(trifluoromethyl)-[1,2,
4]triazolo[1,5-a]pyridin-6-yl)ethan-1-one for 5-chloro-2-
ethyl-[1,2,4]triazolo[ 1,5-a]pyridine-6-carbaldehyde in Step
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B. MS (ESD): mass calcd. for CoHFsN5, 251.1; m/z found,
252.0 [M+H]". "H NMR (400 MHz, CDCl,) & 8.85-8.84 (m,
1H), 7.94-7.91 (m, 1H). 7.78-7.73 (m, 1H), 2.04 (1, J=18.2
Hz, 3H).

Step C: 6-(1,1-Difluoroethyl)-5-iodo-2-(trifluorom-
ethyl)-[1,2,4]triazolo[ 1,5-a]pyridine

The title compound was prepared in a manner analogous
to Intermediate 38, substituting 6-(1,1-difluoroethyl)-2-(tri-
fluoromethyl)-[1,2,4]triazolo| 1,5-a[pyridine for 2-isopro-
pyl-6-(trifluvoromethyl)-[ 1,2.4]triazolo[1,5-a]pyridine. ~ 'H
NMR (400 MHz, CDCly) & 7.89-7.75 (m, 2H), 2.13 (t,
J=18.1 Hz, 3H).

Intermediate 55: 5-Chloro-6-iodo-2-methyl-[1,2,4]
triazolo[ 1,5-a]pyridine

ya N
PP

Cl

I

To a solution of 1,6-diamino-2-chloro-3-iodopyridin-1-
ium 2,4,6-trimethylbenzenesulfonate (Intermediate 10, 500
mg, 1.06 mmol) in acetic anhydride (4.0 mL) was added
aqueous HCI (37% solution; 59 pl, 0.71 mmol). The mix-
ture was heated at 100° C. overnight. After cooling to 0° C.,
the reaction was carefully quenched with sat. aq. NaHCO,.
The aqueous layer was extracted twice with EtOAc, and the
combined organics washed with brine, dried over Na,SO,
and filtered. The filtrate was concentrated in vacuo and the
residue was triturated with DCM to afford the title com-
pound as a tan solid (93 mg, 30%). MS (ESI): mass calcd.
for C,;H,CIIN,, 292.9; m/z found, 293.9 [M+H]*. 'H NMR
(400 MHz, DMSO-d,) 8 8.00 (d, J=9.2 Hz, 1H), 7.57 (d,
J=9.1 Hz, 1H), 2.50 (s, 3H).

Intermediate 56: 5-(4,4,5,5-Tetramethyl-1,3,2-dioxa-
borolan-2-y1)-7-(trifluoromethyl)indolin-2-one

o)

oz

The title compound was prepared in a manner analogous
to Intermediate 6, substituting 7-(trifluoromethyl)indoline-
2,3-dione for 7-methoxyindoline-2,3-dione in Step A. 'H
NMR (400 MHz, DMSO-d) 8 11.03 (s, 1H), 7.72-7.61 (m,
2H), 3.59 (s, 2H), 1.29 (s, 12H).
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Intermediate 57: 7-Ethyl-5-(4.4,5,5-tetramethyl-1,3,
2-dioxaborolan-2-yl)indolin-2-one

o

[selans

==

The title compound was prepared in a manner analogous
to Intermediate 5, substituting 7-ethylindolin-2-one for
7-chloroindolin-2-one in Step A. MS (ESI): mass caled. for
C,H,,BNO;, 287.2; m/z found, 288.1 [M+H]*. 'H NMR
(400 MHz, DMSO-dy) 6 10.57 (s, 1H), 7.34 (d, J=1.1 Hz,
1H), 7.32 (d, J=1.3 Hz, 1H), 3.47 (s, 2H), 2.56 (q, I=7.5 Hz,
2H), 1.27 (s, 12H), 1.10 (t, J=7.5 Hz, 3H).

Intermediate 58: 2-Oxo0-5-(4,4,5,5-tetramethyl-1,3,
2-dioxaborolan-2-yl)indoline-7-carbonitrile

o

[vela

=z

CN

The title compound was prepared in a manner analogous
1o Intermediate 5, substituting 2-oxoindoline-7-carbonitrile
for 7-chloroindolin-2-one in Step A. MS (ESI): mass caled.
for C, H,,BN,0;, 284.1; m/z found, 285.1 [M+H]*. 'H
NMR (500 MHz, DMSO-d,) 8 11.50 (s, 1H), 7.73-7.68 (m,
1H), 7.70-7.65 (m, 1H), 3.58 (s, 2H), 1.29 (s, 12H).

Intermediate 59: 1,2-Diamino-3-methyl-5-(trifluo-
romethyl)pyridin-1-ium 2,4,6-trimethylbenzenesul-

fonate
NH,
| o
/N* NH, \\S Py
| \
F N 0
F
F
Step A:

3-Methyl-5-(triftuoromethyl)pyridin-2-amine
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Pd(dppHCl,—CH,Cl, (415 mg, 10 mol %), and 1,2-dime-

thoxyethane (12.7 mL). The headspace was purged by
evacuating under vacuum and refilling with nitrogen (3.".).
The reaction mixture was irradiated at 130° C. in a micro-
wave reactor for 30 min. The process was repeated with two
additional batches, and then the combined mixtures were
diluted with CH,Cl, and then filtered. The filtrate was
concentrated in vacuo, and the residue purified by silica gel
chromatography (0-15% MeOH in CH,Cl,) to afford the
title compound as a yellow solid (1.6 g, 59% yield). MS
(ESI): mass caled. for C;H,F;N,, 176.1; m/z found, 177.1
[M+H]*.

Step B: 1,2-Diamino-3-methyl-5-(trifluoromethyl)
pyridin-1-ium 2,4,6-trimethylbenzenesulfonate

The title compound was prepared in a manner analogous
to Intermediate 12, substituting 3-methyl-5-(trifluorom-
ethyl)pyridin-2-amine for 5-iodo-3-methylpyridin-2-amine.
MS (ESI): mass calcd. for C;HgF;N;, 192.1; m/z found,
192.0.

Intermediate 60:
1,2-Diamino-5-iodo-4-methylpyridin-1-ium
2,4,6-trimethylbenzenesul fonate

o 0
NH, \/
@O/ 5

X

N
I Z Sy,

The title compound was prepared in a manner analogous
to Intermediate 12, substituting S-iodo-4-methylpyridin-2-
amine for 5-iodo-3-methylpyridin-2-amine. MS (ESI): mass
caled. for CgHoIN;, 250.1; m/z found, 249.9.

Intermediate 61: 1,2-Diamino-3-chloro-5-(trifluo-
romethyl)pyridin-1-ium 2.4,6-trimethylbenzenesul-

fonate
Cl
NH. O\ /O
2
N \/
e -
® [6)
N
FyC # NI,

The title compound was prepared in a manner analogous
to Intermediate 12, substituting 3-chloro-5-(trifluoromethyl)

A microwave vial was charged with 2-amino-3-chloro-5- 65 pyridin-2-amine for 5-iodo-3-methylpyridin-2-amine. MS

(trifluoromethyl)pyridine (1 g, 5.09 mmol), trimethylborox-
ine (14 mL, 10.2 mmol), K,CO; (2.11 g, 15.3 mmol),

(ESI): mass caled. for C,HCIF;N,, 212.0; m/z found,
212.0.
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Intermediate 62: 7-Chloro-6-(difluoromethyl)-2-
(trifluvoromethyl)pyrazolo[1,5-a]pyridine

Step A: 2-Chloropyridine-3-carbaldehyde

To a solution of diisopropylamine (14.8 mL, 106 mmol)
in tetrahydrofuran (200 mL) was added n-butyllithium (2.27
M solution in n-hexane, 42 ml., 95.3 mmol) slowly at -78°
C. under argon. The reaction mixture was stirred at -78° C.
for 15 min. To the reaction mixture was added 2-chloro-
pyridine (10 g, 88.1 mmol) as a solution in tetrahydrofuran
(150 mL) dropwise at —=78° C. The reaction mixture was
stirred at -78° C. for 15 min. To the reaction mixture was
added N,N-dimethylformamide (8.2 mL, 106 mmol) drop-
wise at —=78° C. The reaction mixture was stirred at -78° C.
for 15 min. The reaction mixture was stirred at 0° C. for 1
h. The reaction mixture was poured into a vigorously stirred
mixture of ethyl acetate (1.5 L) and aqueous ammonium
chloride (1 M, 500 mL). The organic layer was washed with
water (1x1 L) and brine (1x1 L). The organic layer was dried
over magnesium sulfate, filtered and evaporated. Purifica-
tion (FCC, Si0,, eluting with n-hexane:ethyl acetate (50:
1—4:1)) afforded the title compound (2.70 g, 19.1 mmol,
21%) as a yellow solid. MS (ESI): mass caled. for
CH,CINO, 141.0; m/z found, 160.0 [M+H+H,O]*. 'H
NMR (500 MHz, DMSO-d,) 9 10.30-10.26 (m, 1H), 8.68
(dd, J=4.7, 2.0 Hz, 1H), 8.26 (dd, J=7.6, 2.0 Hz, 1H),
7.66-7.62 (m, 1H).

Step B: 2-Chloro-3-(difluoromethyl)pyridine

To a solution of 2-chloropyridine-3-carbaldehyde (250
mg, 1.77 mmol) in dichloromethane (2.5 mL) was added
diethylaminosulfur trifluoride (DAST, 350 pL, 2.65 mmol)
over 30 min at 0° C. The reaction mixture was warmed to r
and stirred for 2 h. The reaction was quenched with saturated
sodium bicarbonate solution (4 mL) and the mixture was
extracted with dichloromethane (3x10 mL). The combined
organic layers were washed with brine (1x5 mL), dried over
magnesium sulfate, filtered and evaporated. Purification
(FCC, Si0O,. eluting with n-hexane:ethyl acetate (4:1))
afforded the title compound (100 mg, 0.611 mmol, 34%) as
a yellow liquid. *H NMR (500 MHz, CDCl,) & 8.56-8.51
(m, 1H), 8.05-8.00 (m, 1H), 7.40 (dd, I=7.7, 4.8 Hz, 1H),
6.94 (t, J=54.5 Hz, 1H).

Step C: 2-Chloro-3-(difluoromethyl)pyridin-1-ium-
1-amine;2,4,6-trimethylbenzenesulfonate

To a mixture of trifluoroacetic acid (13.6 mL, 178 mmol)
and water (1.62 mL) was added ethyl O-mesitylsulfonylac-
etohydroxamate (3.8 g, 13.3 mmol) at -5° C. and the
reaction mixture was stirred at —5° C. for 1.5 h. The reaction
was quenched with ice water (25 mL). The precipitate was
collected and washed with water (20x25 mL). The white
solid was dissolved in dichloromethane (50 mL), dried over
magnesium sulfate and filtered. To the filtrate was added
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2-chloro-3-(difluoromethyl)pyridine (1.45 g, 8.87 mmol) at
0° C. The reaction mixture was warmed to room temperature
and the mixture was stirred at room temperature for 72 h.
The reaction mixture was slowly diluted with diethyl ether
(100 mL). The precipitate was collected and washed with
diethyl ether (2x20 mL) to afford the title compound (2.05
g, 5.41 mmol, 61%) as a white crystalline solid. MS (ESI):
mass caled. for C,H,CIF,N,, 179.0; m/z found, 179.0. 'H
NMR (500 MHz, DMSO-dy) 8 9.10-9.04 (m, 1H), 8.71 (br
s, 2H), 8.55-8.50 (m, 1H), 8.13-8.07 (m, 1H), 7.38 (t, JI=52.8
Hz, 1H), 6.74 (s, 2H), 2.52-2.49 (m, 6H), 2.17 (s, 3H).

Step D: Ethyl 7-chloro-6-(diftuoromethyl)-2-(trif-
luoromethyl)pyrazolo[ 1,5-a[pyridine-3-carboxylate

To a solution of 2-chloro-3-(difluoromethyl)pyridin-1-
ium-1-amine;2,4,6-trimethylbenzenesulfonate (1.22 g, 3.22
mmol) in N,N-dimethylformamide (15 mL) was added ethyl
4,4, 4-trifluoro-2-butynoate (460 uL, 3.22 mmol) and trieth-
ylamine (449 plL, 3.22 mmol) at 0° C. The reaction mixture
was stirred at room temperature for 18 h. To the reaction
mixture was added 2,3-dichloro-5.6-dicyano-p-benzoqui-
none (730 mg, 3.22 mmol) at 0° C. The reaction mixture was
stirred at room temperature for 1 h. The reaction mixture was
poured into water (20 mL). The precipitate was collected
and washed with water (2x10 mL). Purification (FCC, SiO,,
eluting with n-hexane:dichloromethane (2:1)) afforded the
title compound (360 mg, 1.05 mmol, 32%) as a white
crystalline solid. MS (ESI): mass calcd. for C,,H,CIFN,O,,
342.0; m/z found, 343.0 [M+H]".

Step E: 7-Chloro-6-(difluoromethyl)-2-(trifluorom-
ethyl)pyrazolo[ 1,5-c]pyridine-3-carboxylic acid

To a solution of ethyl 7-chloro-6-(difluoromethyl)-2-(tri-
fluoromethyl)pyrazolo[1,5-c]pyridine-3-carboxylate (850
mg, 2.48 mmol) in a mixture of 1,4-dioxane (10 mL) and
water (2 mL) was added lithium hydroxide monohydrate
(156 mg, 3.72 mmol) and the reaction mixture was stirred at
60° C. for 4 h. The mixture was concentrated to 2 ml. under
vacuum. The residue was diluted with water (5 mL) and
washed with chloroform (1x5 mL). The aqueous layer was
acidified to pH 4 by addition of 1 M hydrochloric acid. The
precipitate was collected and washed with water (2x10 mL)
to afford the title compound (470 mg, 1.49 mmol, 60%) as
a white crystalline solid. MS (ESI): mass calcd. for
C,,H,CIF,N,O,, 314.0; m/z=313.1 [M-H]".

Step F: 7-Chloro-6-(difluoromethyl)-2-(trifluorom-
ethyl)pyrazolo[1,5-c]pyridine

To a solution of 7-chloro-6-(difluoromethyl)-2-(trifluo-
romethyl)pyrazolo[ 1,5-a]pyridine-3-carboxylic acid (305
mg, 0.969 mmol) in dimethyl sulfoxide (3 mL) was added
silver carbonate (80 mg, 0.29 mmol) and acetic acid (8 pL,,
0.14 mmol). The reaction mixture was stirred at 120° C. for
1 h. The reaction mixture was diluted with diethyl ether (20
mlL) and the mixture was washed with brine (10x10 mL).
The organic layer was dried over magnesium sulfate, filtered
and evaporated. Purification (FCC, Si0,, eluting with n-pen-
tane:diethyl ether (4:1)) afforded the title compound (160
mg, 0.591 mmol, 60%) as a white crystalline solid.
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Intermediate 63: 7-Chloro-6-(difluoromethyl)-4-
methyl-2-(trifluoromethyl)pyrazolo[1,5-c|pyridine

Step A:
2-Chloro-3-(difluoromethyl)-5-methylpyridine

To a solution of 2-chloro-5-methylpyridine-3-carbalde-
hyde (5.00 g, 32.1 mmol) in dichloromethane (50 mL) was
added diethylaminosulfur trifluoride (DAST) (6.4 ml., 48.4
mmol) over 30 min at 0° C. The reaction mixture was
warmed to room temperature and stirred for 2 h. The
reaction was quenched with saturated sodium bicarbonate
solution (40 mL). The mixture was extracted with dichlo-
romethane (3x100 mL). The combined organic layers were
washed with brine (1x25 mL). The organic layer was dried
over magnesium sulfate, filtered and evaporated. Purifica-
tion (FCC, Si0,, n-hexane:ethyl acetate (10:1)) afforded the
title compound (3.45 g, 19.4 mmol, 60%) as a yellow liquid.

Step B: 2-Chloro-3-(difluoromethyl)-5-methylpyri-
din-1-ium-1-amine;2,4,6-trimethylbenzenesulfonate

To a mixture of trifluoroacetic acid (15 mL, 196 mmol)
and water (1.8 mL) was added ethyl o-mesitylsulfonylac-
etohydroxamate (4.10 g, 14.4 mmol) at -5° C. The reaction
mixture was stirred at =5° C. for 1.5 h. To the reaction
mixture was added ice water (25 mL). The precipitate was
collected and washed with water (20x25 mL). The white
solid was dissolved in dichloromethane (50 mL), dried over
magnesium sulfate and filtered. To the filtrate was added
2-chloro-3-(difluoromethyl)-5-methylpyridine (1.70 g, 9.57
mmol) at 0° C. The reaction mixture was warmed to room
temperature and stirred at room temperature for 18 h. The
reaction mixture was diluted slowly with diethyl ether (100
mL). The precipitate was collected and washed with diethyl
ether (2x20 mL) to give the title compound (2.59 g, 6.50
mmol, 68%) as a white crystalline solid. MS (ESI): mass
caled. for C;HCIF,N,, 193.0; m/z found, 194.1 [M+H]*.

Step C: Ethyl 7-chloro-6-(difluoromethyl)-4-
methyl-2-(trifluoromethyl)pyrazolo[1,5-a]pyridine-
3-carboxylate

To a solution of 2-chloro-3-(difluoromethyl)-5-methyl-
pyridin-1-ium-1-amine;  2,4,6-trimethylbenzenesulfonate
(5.1 g, 13 mmol) in N,N-dimethylformamide (70 mL) was
added ethyl 4,4,4-triftuoro-2-butynoate (1.85 ml, 12.9
mmol) and triethylamine (1.81 mL, 13 mmol) at 0° C. The
reaction mixture was stirred at room temperature for 18 h. To
the reaction mixture was added 2,3-dichloro-5,6-dicyano-p-
benzoquinone (2.9 g, 12.8 mmol) at 0° C. and the reaction
mixture was stirred at room temperature for 1 h. The reaction
mixture was poured into water (500 mL). The precipitate
was collected and washed with water (2x50 mL). Purifica-
tion (FCC, SiO,, eluting with n-hexane:dichloromethane
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(2:1)) afforded the title compound (2.60 g, 7.29 mmol, 56%)
as a white crystalline solid. MS (ESI): mass caled. for
C,3H, (CIFsN,0,, 356.0; m/z found, 357.1 [M+H]".

Step D: 7-Chloro-6-(difluoromethyl)-4-methyl-2-
(trifluvoromethyl)pyrazolo[1,5-c]pyridine-3-carbox-
ylic acid

To a solution of ethyl 7-chloro-6-(difluoromethyl)-4-
methyl-2-(trifluoromethyl)pyrazolo[ 1,5-a|pyridine-3-car-
boxylate (2.6 g, 7.29 mmol) in a mixture of 1,4-dioxane (30
mL) and water (6 mL) was added lithium hydroxide mono-
hydrate (459 mg, 10.9 mmol) and the reaction mixture was
stirred at 60° C. for 4 h. To the reaction mixture was added
lithium hydroxide monohydrate (459 mg, 10.9 mmol) and
the reaction mixture was stirred at 60° C. for 18 h. To the
reaction mixture was added lithium hydroxide monohydrate
(459 mg, 10.9 mmol) and the reaction mixture was stirred at
60° C. for 2 h. To the reaction mixture was added a fourth
portion of lithium hydroxide monohydrate (459 mg, 10.9
mmol) and the reaction mixture was stirred at 60° C. for 2
h. The reaction mixture was concentrated to 6 ml under
vacuum. The residue was diluted with water (20 mL) and the
mixture was washed with chloroform (1x10 mL). The
aqueous layer was acidified to pH 4 by addition of 1 M
hydrochloric acid. The precipitate was collected and the
solid was washed with water (2x20 mL) to give the title
compound (1.80 g, 5.48 mmol, 75%) as a white crystalline
solid. MS (ESI): mass caled. for C,; H,CIF.N,O,, 328.0;
m/z found, 329.0 [M+H]*.

Step E: 7-Chloro-6-(difluoromethyl)-4-methyl-2-
(trifluoromethyl)pyrazolo[1,5-a]pyridine

To a solution of 7-chloro-6-(difluoromethyl)-4-methyl-2-
(trifluoromethyl)pyrazolo[1,5-a]pyridine-3-carboxylic acid
(1.80 g, 5.48 mmol) in dimethyl sulfoxide (18 mL) was
added silver carbonate (453 mg, 1.64 mmol) and acetic acid
(47 pl, 0.821 mmol). The reaction mixture was stirred at
120° C. for 1 h. The reaction mixture was diluted with
diethyl ether (100 mL) and the mixture was washed with
brine (10x50 mL). The organic layer was dried over mag-
nesium sulfate, filtered and evaporated. Purification (FCC,
Si0,, n-pentane:diethyl ether (4:1)) afforded the title com-
pound (1.30 g, 4.56 mmol, 83%) as a white crystalline solid.
'"H NMR (300 MHz, DMSO-dg) 8 7.59 (s, 1H), 7.57-7.52
(m, 1H), 7.44 (t, J=53.7 Hz, 1H), 2.62 (s, 3H).

Intermediate 64: 5-Chloro-6-(difluoromethyl)-8-

ethyl-2-(trifluoromethyl)-[1,2,4 Jtriazolo[1,5-a]pyri-
dine

Step A: 3-Ethyl-5-iodopyridin-2-amine

To a solution of 3-ethylpyridin-2-amine (815 mg, 6.67
mmol) in DMF (5.4 mL) was added a solution of N-iodo-
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succinimide (1.95 g, 8.67 mmol) in DMF (5.4 mL), and the
mixture stirred at 30° C. for 4 h. The reaction was diluted
with EtOAc, and the organic layer washed with saturated
aqueous Na,S,0;. The aqueous layer was extracted with
EtOAc (2x), and the combined organics washed with brine
(4x), dried over Na,SQ,, filtered, and concentrated. Purifi-
cation (FCC, Si0,, 0-15% MeOH in CH,Cl,) afforded the
title compound as an orange solid (1.45 g, 87% yield). MS
(ESI): mass caled. for C;HgIN,, 248.0; m/z found, 248.9
[M+H]*. '"H NMR (400 MHz, CDCl;) & 8.10 (d, J=2.1 Hz,
1H), 7.55-7.51 (m, 1H), 4.52 (s, 2H), 2.40 (q, I=7.5 Hz, 2H),
1.25 (t, I=7.5 Hz, 3H).

Step B: 1,2-Diamino-3-ethyl-5-iodopyridin-1-ium
2,4,6-trimethylbenzenesulfonate

The title compound was prepared in a manner analogous
to Intermediate 12, substituting 3-ethyl-5-iodopyridin-2-
amine for 5-iodo-3-methylpyridin-2-amine. MS (ESI): mass
caled. for C;HIN;, 250.0; ny/z found, 249.9.

Step C: 8-Ethyl-6-iodo-2-(trifluoromethyl)-[1.2,4]
triazolo[1,5-a]pyridine

To a suspension of 1,2-diamino-3-ethyl-5-iodopyridin-1-
ium 2,4,6-trimethylbenzenesulfonate (400 mg, 0.863 mmol)
in MeOH (3.3 mL) at 0° C. was added Et;N (0.36 mL,, 0.728
mmol), followed by trifluoroacetic anhydride (0.18 mL, 1.32
mmol) dropwise via syringe. The reaction was maintained at
0° C. for 10 min then stirred at room temperature for 16 h.
The reaction mixture was concentrated in vacuo. Purifica-
tion (FCC, Si0,, 0-50% EtOAc/hexanes) afforded the title
compound as a white solid (249 mg, 84%). MS (ESI): mass
caled. for C,H,FLIN;, 341.0; m/z found, 341.9 [M+H]".

Step D: 8-Ethyl-2-(trifluoromethyl)-6-vinyl-[1,2,4]
triazolo[1,5-a]pyridine

A microwave vial was charged with 8-ethyl-6-iodo-2-
(trifluoromethyl)-[1,2,4]triazolo[ 1,5-a]pyridine (48 mg,
0.141 mmol), vinylboronic acid pinacol ester (28.6 pL,
0.169 mmol), Pd(PPh,), (16.3 mg, 10 mol %), 1,4-dioxane
(1.9 mL), and saturated aqueous Na,CO; (0.48 mL). The
headspace was purged by evacuating under vacuum and
refilling with nitrogen (3x), and stirred in a microwave
reactor at 110° C. for 30 min. After diluting the mixture with
CH,CIl, and H,O, the aqueous layer was extracted with
CH,CI, (2x), and the combined organics washed with brine,
dried over Na,SO,, filtered, and concentrated in vacuo.
Purification (FCC, Si0,, 0-50% EtOAc in hexanes) afforded
the title compound as a white solid (28.6 mg, 84% yield).
MS (ESI): mass caled. for C;;H,,F;N;, 241.1; m/z found,
242.1 [M+H]".

Step E: 8-Ethyl-2-(trifluoromethyl)-[1,2,4]triazolo
[1,5-a]pyridine-6-carbaldehyde

To a solution of 8-ethyl-2-(trifluoromethyl)-6-vinyl-[1,2,
4]triazolo[1,5-a]pyridine (116 mg, 0.481 mmol) in 14-
dioxane (5.6 mL) was added a suspension of NalO, (308 mg,
1.44 mmol) in H,O (1.2 mL). The mixture was stirred at
room temperature for 2.5 h and then additional NalO, (1
equiv) added. After stirring overnight, sat. aq. NaHHCO, was
added, and the aqueous layer extracted with EtOAc (2x).
The combined organics were washed with brine, dried over
Na,S0,, filtered, and concentrated in vacuo. Purification
(FCC, Si0,, 0-50% EtOAc in hexanes) afforded the title
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compound as a white solid (72 mg, 61% yield). MS (ESD):
mass caled. for C, HgF,N,O, 243.1; m/z found, 244.1
[M+H]*.

Step F: 6-(Difluoromethyl)-8-ethyl-2-(trifluorom-
ethyl)-[1,2,4]triazolo[ 1,5-a]pyridine

To a solution of 8-ethyl-2-(trifluoromethyl)-[1,2,4]tri-
azolo[1,5-a]pyridine-6-carbaldehyde (72 mg, 0.296 mmol)
in DCM (5.9 mL) at 0° C. under an Na atmosphere was
added diethylaminosulfur trifluoride (0.23 mL, 1.78 mmol)
dropwise via syringe. The mixture was stirred at room
temperature for 2 h and then poured over ice (ca. 10 mL),
diluted with sat. aq. NaHCO,, and extracted with CH,Cl,
(2x). The combined organics were washed with brine, dried
over Na,SO,, filtered, and concentrated under reduced pres-
sure. Purification (FCC, SiO,; 0-50% EtOAc/hexanes)
afforded the title compound (69 mg, 88%). MS (ESI): mass
caled. for C, HgF;N;, 265.1; m/z found, 266.1 [M+H]".

Step G. 5-Chloro-6-(difluoromethyl)-8-ethyl-2-(trif-
luoromethyl)-[1,2,4]triazolo[1,5-a]pyridine

To a cooled (-78° C.) solution of 6-(difluoromethyl)-8-
ethyl-2-(triflutoromethyl)-[1,2,4]triazolo[ 1,5-a]pyridine (69
mg, 0.26 mmol) in THF (1.3 mL) was added n-butyllithium
(1.6M/hexanes, 0.20 mL, 0.312 mmol) dropwise via
syringe. Stirring was maintained at =78° C. for 30 minutes,
and then a solution of hexachloroethane (92.4 mg, 0.39
mmol) in THF (0.627 mL) was added dropwise via syringe.
After the addition, the mixture was warmed to room tem-
perature and stirred for another 30 minutes. The reaction was
quenched with saturated aq. NH,Cl and the aqueous layer
was extracted with EtOAc (x2). The combined organic
extracts were dried over Na,SO, and concentrated in vacuo.
Purification (FCC, SiO,; 0-50% EtOAc/hexanes) provided
the title compound as a white solid (64 mg, 83%). MS (ESI):
mass caled. for CioH,CIFN;, 299.0; m/z found, 301.0
[M+H]".

Intermediate 65: 5-Chloro-2-cyclopropyl-8-ethyl-6-
(trifluvoromethyl)-[1,2,4]triazolo[ 1,5-apyridine

/ N
<

F;C

Cl

Step A: 3-Ethyl-5-(trifluoromethyl)pyridin-2-amine

A round bottom flask was charged with 3-iodo-5-(trifluo-
romethyl)pyridine-2-amine (3.0 g, 104 mmol), triethylbo-
rane (13.5 mL, 13.54 mmol, 1.0 M solution), Cs,CO; (20.4
g, 62.5 mmol), Pd(dppf)Cl,—CH,CI, (851 mg, 10 mol %),
and DMF (60.5 mL). The headspace was purged by evacu-
ating under vacuum and refilling with nitrogen (3x), and the
mixture heated to 50° C. for 20 h. The reaction mixture was
cooled to room temperature, filtered, and the filtrate poured
into H,O (400 mL). The aqueous layer was extracted with
EtOAc (3x), and the combined organics washed with brine
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(5x), dried over Na,SO,, filtered, and concentrated. Purifi-
cation (FCC, SiQ,, 0-100% EtOAc in hexanes) afforded the
title compound as a 95% pure orange solid (1.36 g, 65%
yield). MS (ESI): mass calcd. for C;HF;N,, 190.1; m/z
found, 191.0 [M+H]*. *"H NMR (400 MHz, CDC]l,) & 8.09
(s, 1H), 7.37 (d, I=1.6 Hz, 1H), 4.77 (s, 2H), 2.37 (q, J=7.5
Hz, 2H), 1.19 (t, J=7.5 Hz, 3H).

Step B: 1,2-Diamino-3-ethyl-5-(trifluoromethyl)
pyridin-1-ium 2.4,6-trimethylbenzenesulfonate

To a cooled (0° C.) solution of ethyl (1E)-N-(2,4,6-
trimethylphenyl)sulfonyloxyethanimidate (4.08 g, 14.3
mmol) in dioxane (17.7 mL) was added 70% perchloric acid
(15.3 mL, 179.5 mmol) dropwise. Following the addition,
the temperature was maintained at 0° C. for 10 minutes and
then ice-cold water (73.3 mL) was added at once. The
resulting precipitate was collected by vacuum filtration and
washed with water (caution: this compound has been
reported to be potentially explosive when dry). The white
solid was immediately dissolved in DCM (66.7 mL), dried
over Na,SO,, and filtered. The filtrate was then added
dropwise to a cooled (0° C.) solution of 3-ethyl-5-(triftuo-
romethyl)pyridin-2-amine (1.36 g, 7.15 mmol) in DCM
(61.1 mL). The reaction was warmed to room temperature
and stirred for 3.5 h. Diethyl ether was added and the
resulting white solid was collected by vacuum filtration to
provide the title compound 2.69 g, 93%. MS (ESI): mass
caled. for C,H, ,F,N,, 206.1; m/z found, 206.1.

Step C: 2-Cyclopropyl-8-ethyl-6-(trifluoromethyl)-
[1,2,4]triazolo[1,5-a]pyridine

To a solution of 1,2-diamino-3-ethyl-5-(trifluoromethyl)
pyridin-1-ium 2.4,6-trimethylbenzenesulfonate (400 mg,
0.98 mmol) in AcOH (11.6 mL) were added Cu(OAc), (89.5
mg, 0.49 mmol) and cyclopropanecarbaldehyde (0.221 mlL,
2.96 mmol). The reaction was heated at 70° C. for 6 h, then
cooled to rt and diluted with EtOAc. The reaction was
cooled to rt and filtered. The filtrate was concentrated in
vacuo, and the filtrate was re-dissolved in EtOAc. The
organic layer was washed with NH,C,, and re-extracted
with EtOAc. The combined organics were washed with
brine, dried over Na,SO, and filtered. Purification (FCC,
Si0,; 0-50% EtOAc/hexanes) afforded the title compound
as a pale yellow solid (168 mg, 67%).

Step D: 5-Chloro-2-cyclopropyl-8-ethyl-6-(trifluo-
romethyl)-[1,2,4]triazolo[1,5-a|pyridine

The title compound was prepared in a manner analogous
to Intermediate 40, using 2-cyclopropyl-8-ethyl-6-(trifluo-
romethyl)-[1,2,4]triazolo[ 1,5-a]pyridine. MS (ESI): mass
caled. for C,,H,,CIF;N;, 289.1; m/z found, 290.1 [M+H]*.

Intermediate 66: 6-lodo-8-methyl-2-propyl-[1,2,4]
triazolo[1,5-a]pyridine
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Method A

6-lodo-8-methyl-2-propyl-[1,2.4]triazolo[1,5-a] pyri-
dine

To a solution of 1,2-diamino-5-iodo-3-methylpyridin-1-
um 2,4,6-trimethylbenzenesulfonate (Intermediate 12) (500
mg, 1.11 mmol) in AcOH (13.1 mL) were added Cu(OAc),
(101 mg, 0.56 mmol) and butyraldehyde (0.3 mL, 3.34
mmol). The mixture was heated to 70° C. for 18 h, then
cooled to room temperature. More Cu(OAc), (0.5 equiv)
was added and the reaction heated to 70° C. for an additional
4.5 h. After cooling to room temperature, the mixture was
filtered and the filtrate concentrated in vacuo. The residue
was dissolved in EtOAc, and washed with saturated aqueous
NaHCO, solution. The aqueous layer was extracted with
EtOAc (x2), and the combined organics were washed with
brine, dried over Na,SO, and filtered. The filtrate was
concentrated in vacuo. Purification (FCC, SiO,; 0-50%
EtOAc/hexanes) afforded the title compound (195 mg,
58%). MS (ESI): mass caled. for C,,H,,IN;, 301.0; m/z
found, 302.0 [M+H]".

Method B

6-lodo-8-methyl-2-propyl-[1,2.4]triazolo[1,5-a] pyri-
dine

To a solution of 1,2-diamino-5-iodo-3-methylpyridin-1-
ium 2,4,6-trimethylbenzenesulfonate (Intermediate 12) (500
mg, 1.11 mmol) in butyric acid (1.6 mL) was added butyric
anhydride (0.55 mL, 3.34 mmol). The reaction was stirred in
a microwave reactor at 180° C. for 30 min, and then diluted
with EtOAc and H,O. The mixture was then neutralized
with 4N NaOH, the aqueous layer extracted twice with
EtOAc, and the combined organics washed with brine, dried
over Na,S0O,, and filtered. The filtrate was concentrated in
vacuo. Purification (FCC, Si0,; 0-50% EtOAc/hexanes)
afforded the title compound as a white solid (269 mg, 80%).

Intermediate 67: 5-Chloro-8-methyl-2-propyl-6-
(trifluoromethyl)-[1,2,4]triazolo[ 1,5-a|pyridine

Step A:
3-Methyl-5-(trifluoromethyl)pyridin-2-amine

A microwave vial was charged with 2-amino-3-chloro-5-
(trifluoromethyl)pyridine (1 g, 5.09 mmol), trimethylborox-
ine (1.4 mL, 10.2 mmol), K,CO; (2.11 g, 15.3 mmol),
Pd(dppH)Cl,—CH,Cl, (415 mg, 10 mol %), and 1,2-dime-
thoxyethane (12.7 mL). The headspace was purged by
evacuating under vacuum and refilling with nitrogen (3x),
and the mixture irradiated at 130° C. in a microwave reactor
for 30 min. The process was repeated with two additional
batches, and then the combined mixtures were diluted with
CH,Cl, and then filtered. The filtrate was concentrated in
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vacuo. Purification (FCC, Si0,; 0-15% MeOH in CH,Cl,)
afforded the title compound as a yellow solid (1.6 g, 59%
yield). MS (ESI): mass calcd. for C;H,F;N,, 176.1; m/z
found, 177.1 [M+H]".

Step B: 1,2-Diamino-3-methyl-5-(trifluoromethyl)
pyridin-1-ium 2.4,6-trimethylbenzenesulfonate

The title compound was prepared in a manner analogous
to Intermediate 12, substituting 3-methyl-5-(trifluorom-
ethyl)pyridin-2-amine for 5-iodo-3-methylpyridin-2-amine.
MS (ESI): mass caled. for C;HGF,N;, 192.1; m/z found,
192.0.

Step C: 8-Methyl-2-propyl-6-(trifluoromethyl)-[1,2,
4]triazolo[1,5-a]pyridine

Method A

The title compound was prepared in a manner analogous
to Intermediate 66, Method A, using 1,2-diamino-3-methyl-
5-(trifluoromethyl)pyridin-1-ium  2,4,6-trimethylbenzene-
sulfonate (Intermediate 59). MS (ESI): mass caled. for
C,,H,,F;N;, 243.1; m/z found, 244.2 [M+H]*.

Method B

A microwave vial was charged with 6-i0odo-8-methyl-2-
propyl-[1,2,4]triazolo[ 1,5-a]pyridine (Intermediate 66, 269
mg, 0.89 mmol), methyl 2,2-difluoro-2-(fluorosulfonyl)ac-
etate (0.28 mL, 2.23 mmol), Cul (425 mg, 2.23 mmol),
DMPU (0.61 mL, 5.06 mmol), and DMF (5.6 mL). The vial
was evacuated under vacuum and backfilled with Na (x3),
and then capped and sealed. The reaction was then stirred in
a microwave reactor at 130° C. for 45 min. The mixture was
cooled to room temperature and filtered over a pad of
Celite®, eluting with MeOH. After concentrating the filtrate
i vacuo, the residue was dissolved in EtOAc¢ and washed
with sat. aq. NH,Cl. The aqueous layer was extracted with
EtOAc (x2), and the combined organics washed with brine
(x3), dried over Na,SO, and filtered. The filtrate was con-
centrated in vacuo. Purification (FCC, SiO,; 0-50% EtOAc/
hexanes) afforded the title compound (137 mg, 63%). MS
(ESI): mass caled. for C; H,,CIF;N;, 277.1; m/z found,
278.1 [M+HJ*.

Step D: 5-Chloro-8-methyl-2-propyl-6-(trifluorom-
ethyl)-[1,2,4]triazolo[ 1,5-a]pyridine

The title compound was prepared in a manner analogous
to Intermediate 40, MS (ESI): mass caled. for
C,,H, ,CIF,N,, 277.1; m/z found, 278.1 [M+H]*.

Intermediate 68: 5-Chloro-2-(difluoromethyl)-8-

methyl-6-(trifluoromethyl)-[1,2,4triazolo[1,5-a]
pyridine
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Step A: 2-(Difluoromethyl)-6-iodo-8-methyl-[ 1,2.4]
triazolo[ 1,5-a]pyridine

To a suspension of 1,2-diamino-5-iodo-3-methylpyridin-
1-ium 2.4,6-trimethylbenzenesulfonate (Intermediate 12)
(500 mg, 1.11 mmol) in MeOH (5.7 mL) at 0° C. was added
Et;N (0.46 mL, 3.34 mmol), followed by methyl difluoro-
acetate (0.15 ml, 1.7 mmol) dropwise via syringe. The
reaction was maintained at 45° C. and stirred for 16 h. The
reaction mixture was concentrated in vacuo. Purification
(FCC, Si0,, 0-50% EtOAc/hexanes) afforded the title com-
pound (304 mg, 88%). MS (ESI): mass calcd. for
CoHgF,IN;, 309.0; m/z found, 310.2 [M+H]*. "H NMR (500
MHz, CDCl,) & 8.74 (dq, J=1.4, 0.7 Hz, 1H), 7.61 (p, I=1.2
Hz, 1H), 6.89 (t, J=53.6 Hz, 1H), 2.67 (t, I=0.9 Hz, 3H).

Step B: 2-(Difluoromethyl)-8-methyl-6-(trifluorom-
ethyl)-[1,2,4]triazolo[ 1,5-a]pyridine

The title compound was prepared in a manner analogous
to Intermediate 32, substituting 2-(difluoromethyl)-6-iodo-
8-methyl-[1,2,4]triazolo[1,5-a]pyridine ~ for  6-iodo-8-
methyl-2-(trifluoromethyl)-[ 1,2 4]triazolo[1,5-a]pyridine.
MS (ESID): mass caled. for C;HFSN;, 251.1; m/z found,
251.9 [M+H]".

Step C: 2-(Difluoromethyl)-8-methyl-6-(trifluorom-
ethyl)-[1,2,4]triazolo[ 1,5-a]pyridine

To a cooled (-78° C.) solution of 2-(difluoromethyl)-6-
10do-8-methyl-[1,2,4]triazolo[1,5-a]pyridine (150 mg, 0.59
mmol) in THF (4.5 mL) was added n-butyllithium (1.6M/
hexanes, 0.44 mL, 0.717 mmol) dropwise over a period of
10 minutes. Stirring was maintained at -78° C. for 30
minutes, and then a solution of hexachloroethane (169 mg,
0.717 mmol) in THF (1.8 mL) was added dropwise over a
period of 10 minutes. After the addition, the mixture was
warmed to rt and stirred for another 10 minutes. The reaction
was quenched with saturated aq. NH,Cl and the aqueous
layer was extracted with EtOAc (x2). The combined organic
extracts were dried over Na,SO, and concentrated in vacuo.
Purification (FCC, SiO,; 0-50% EtOAc/hexanes) provided
the title compound as a white solid (71.4 mg, 42%). MS
(ESI): mass caled. for CoHCIF5N;, 285.0; m/z found, 285.9
[M+H]*.

Intermediate 69: 5-Chloro-2-(difluoromethyl)-8-

ethyl-6-(trifluoromethyl)-[1,2,4]triazolo[1,5-a]pyri-
dine

7 /N: :F
\ N\N/ F

Cl

F5C

Step A: 8-Chloro-2-(difluoromethyl)-6-(trifluorom-
ethyl)-[1,2,4]triazolo[ 1,5-a]pyridine

To a suspension of 1,2-diamino-3-chloro-5-(trifluorom-
ethyl)pyridin-1-ium 2,4,6-trimethylbenzenesulfonate (Inter-
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mediate 61, 600 mg, 1.45 mmol) in MeOH (7.4 mL) was
added Et;N (0.61 mL, 4.4 mmol), followed by methyl
difluoroacetate (0.19 mL, 2.2 mmol) dropwise via syringe.
The reaction was maintained at 45° C. and stirred for 16 h.
The reaction mixture was concentrated in vacuo. Purifica-
tion (FCC, Si0,, 0-50% EtOAc/hexanes) afforded the title
compound (335 mg, 85% yield). MS (ESI): mass calcd. for
C4H;CIF,N;, 271.0; m/z found, 271.9 [M+H]*.

Step B: 2-(Difluoromethyl)-6-(trifluoromethyl)-8-
vinyl-[1,2,4]triazolo[ 1,5-a]pyridine

A microwave vial was charged with 8-chloro-2-(difluo-
romethyl)-6-(trifluoromethyl)-[ 1,2,4]triazolo[ 1,5-a]pyridine
(110 mg, 0.405 mmol), vinylboronic acid pinacol ester (82.4
pL, 0.486 mmol), Pd(dppf)Cl,—CH,CI, (33.1 mg, 10 mol
%), 1,4-dioxane (1.2 mL), and saturated aqueous NaHCO,
(1.2 mL). The headspace was purged by evacuating under
vacuum and refilling with nitrogen (3x), and stirred in a
microwave reactor at 110° C. for 30 min. After diluting the
mixture with EtOAc and H,O, the aqueous layer was
extracted with EtOAc (2x), and the combined organics
washed with brine, dried over Na,SO,, filtered, and con-
centrated in vacuo. The residue was purified by silica gel
chromatography (0-50% EtOAc in hexanes) to afford the
title compound as a pale yellow oil (81 mg, 76% yield). MS
(ESI): mass caled. for C, HgFsN;, 263.0; m/z found, 263.9
[M+H]*.

Step C: 2-(Difluoromethyl)-8-ethyl-6-(trifluorom-
ethyl)-[1,2,4]triazolo[ 1,5-a]pyridine

A mixture of 2-(difluoromethy!)-6-(trifluoromethyl)-8-
vinyl-[1,2,4]triazolo[1,5-a]pyridine (80 mg, 0.304 mmol)
and 10% palladium on carbon (16.2 mg, 0.015 mmol) in
MeOH (2.96 mL) was stirred under an atmosphere of H, for
1 h. After purging with nitrogen, the reaction was filtered
over a pad of Celite®, eluting with EtOAc. After concen-
trating the filtrate in vacuo, the residue was used directly
without further purification. MS (ESI): mass caled. for
C,oHgFsNj, 265.1; m/z found, 265.8 [M+H]*.

Step D: 5-Chloro-2-(difluoromethyl)-8-ethyl-6-(trif-
luoromethyl)-[ 1,2,4]triazolo[ 1,5-a]pyridine

The title compound was prepared in a manner analogous
to Intermediate 40, MS (ESI): mass caled. for C, ;H,CIFsN;,
299.0; m/z found, 299.7 [M+H]".

Intermediate 70: 5-Chloro-2,8-diethyl-6-(trifluorom-
ethyl)-[1,2,4]triazolo[ 1,5-a]pyridine

& /N: /
F N Ne I\'/
F Cl

Step A: 2,8-Diethyl-6-(trifluoromethyl)-[ 1,2,4 |tri-
azolo[1,5-a]pyridine

The title compound was prepared in a manner analogous
1o Intermediate 66, Method B, using 1,2-diamino-3-ethyl-
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S-(trifluoromethyl)pyridin-1-ium  2,4,6-trimethylbenzene-
sulfonate (Intermediate 65, product from Step B) and sub-
stituting propionic anhydride and propionic acid for butyric
anhydride and butyric acid. MS (ESI): mass caled. for
C, H,,F:N;, 243.1; m/z found, 244.1 [M+H]*.

Step B. 5-Chloro-2,8-diethyl-6-(triflutoromethyl)-[1,
2,4]triazolo[1,5-a]pyridine

To a cooled (-78° C.) solution of 2,8-diethyl-6-(trifluo-
romethyl)-[1,2,4]triazolo[ 1,5-a]pyridine (150 mg, 0.61
mmol) in THF (3.0 mL) was added n-butyllithium (1.6M/
hexanes, 0.58 mL, 0.92 mmol) dropwise over a period of 10
minutes

Stirring was maintained at -78° C. for 30 minutes, and
then a solution of hexachloroethane (292 mg, 1.23 mmol) in
THF (1.5 mL) was added dropwise over a period of 10
minutes. After the addition, the mixture was warmed to rt
and stirred for another 10 minutes. The reaction was
quenched with saturated aq. NH,Cl and the aqueous layer
was extracted with EtOAc (x2). The combined organic
extracts were dried over Na,SO, and concentrated in vacuo.
Purification (FCC, SiO,; 0-50% EtOAc/hexanes) provided
the title compound as a white solid (131 mg, 77%). MS
(ESI): mass caled. for C,,;H,,CIF;N;, 277.1; m/z found,
278.0 [M+H]".

Intermediate 71: 5-Chloro-2-cyclopropyl-6-(difluo-
romethyl)-8-ethyl-[1,2,4]triazolo[1,5-a]pyridine

Step A: 2-Cyclopropyl-8-ethyl-6-iodo-[ 1,24 tri-
azolo[1,5-a]pyridine

To a solution of 1,2-diamino-3-ethyl-5-iodopyridin-1-ium
2,4,6-trimethylbenzenesulfonate (Intermediate 64, product
from Step B) (400 mg, 0.86 mmol) in AcOH (10.2 mL) were
added Cu(OAc), (78 mg, 0.43 mmol) and cyclopropanecar-
boxaldehyde (0.19 mL, 2.59 mmol). The mixture was heated
to 70° C. for 16 h. After cooling to room temperature, the
mixture was filtered and the filtrate concentrated in vacuo.
The residue was dissolved in EtOAc, and washed with
saturated aqueous NaH,Cl solution. The aqueous layer was
extracted with EtOAc (x2), and the combined organics were
washed with brine, dried over Na,SO, and filtered. The
filtrate was concentrated in vacuo. Purification (FCC, SiO,,
0-50% EtOAc/hexanes) afforded the title compound (210
mg, 78%). MS (ESI): mass calcd. for C,,;H,,IN;, 313.0; m/z
found, 314.0 [M+H]*.

Step B: 5-Chloro-2-cyclopropyl-6-(difluoromethyl)-
8-ethyl-[1,2,4]triazolo[1,5-a]pyridine

The title compound was prepared in a manner analogous
to Intermediate 64, Steps D-G, using 2-cyclopropyl-8-ethyl-
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6-iodo-[1,2,4]triazolo[ 1,5-a]pyridine in Step D. MS (ESI):
mass caled. for C,,H,,CIF,N;, 271.1; nvz found, 272.0
[M+H]*.

Intermediate 72: 5-Chloro-6-(difluoromethyl)-8- 5
methyl-2-propyl-[1,2.4]triazolo[ 1,5-a]pyridine

Ve

F Cl

The title compound was made in an analogous manner to
Intermediate 64, Steps D-G using 6-iodo-8-methyl-2-pro-
pyl-[1,2,4]triazolo[1,5-a]pyridine (Intermediate 66) in Step
D. MS (ESI): mass caled. for C;;H,,CIF,N;, 259.1; m/z
found, 260.1 [M+H]*.

Intermediate 73: 5,8-Dichloro-2-propyl-6-(trifluo-

romethyl)-[1,2,4]triazolo[L5-a]pyridine 25

Cl

>_/_

N

E AN

F Cl 33

The title compound was prepared in a manner analogous
1o Intermediate 66, Method A, substituting 1,2-diamino-3,
6-dichloro-5-(trifluoromethyl)pyridin-1-ium  2,4,6-trimeth-
ylbenzenesulfonate (Intermediate 13) for 1,2-diamino-5-
iodo-3-methylpyridin-1-ium 2,4,6-
trimethylbenzenesulfonate. MS (ESI): mass caled. for
C,HCLE;N;, 297.0; m/z found, 297.8 [M+H]".

40

45
Intermediate 74: 5-Chloro-2-cyclopropyl-8-methyl-

6-(trifluoromethyl)-[1,2,4]triazolo[1,5-a]pyridine

50

Qs

Cl

F:C

Step A: 2-Cyclopropyl-6-iodo-8-methyl-[1,2,4]tri-
azolo[1,5-a]pyridine

60

To a solution of 1,2-diamino-5-iodo-3-methylpyridin-1-
um?2,4,6-trimethylbenzenesulfonate (Intermediate 12) (725
mg, 1.61 mmol) in DMF (6.0 mL) was added cyclopropan- 65
ecarbaldehyde (0.48 ml, 6.4 mmol) followed by sodium
metabisulfite (614 mg, 3.2 mmol). The mixture was stirred
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at 90° C. for 2 h. The reaction mixture was cooled to rt,
diluted with water, and extracted with EtOAc (2x). The
combined organic extracts were washed with brine; dried
over Na,SO, and concentrated in vacuo. Purification by
flash chromatography (Si0,; 0-100% EtOAc/hexanes) pro-
vided the title compound as a white solid (277.6 mg, 58%
yield). MS (ESI): mass caled. for C, H,,IN;, 299.1; m/z
found, 300.0. [M+H]*. 'H NMR (500 MHz, DMSO-d,) §
9.02-8.87 (m, 1H), 7.67-7.57 (m, 1H), 2.44 (t, J=0.9 Hz,
3H), 2.16-2.09 (m, 1H), 1.06-1.00 (m, 2H), 0.98-0.93 (m,
2H).

Step B: 2-Cyclopropyl-8-methyl-6-(trifluorom-
ethyl)-[1,2,4]triazolo[ 1,5-a]pyridine

The title compound was prepared in a manner analogous
to Intermediate 32, using 2-cyclopropyl-6-iodo-8-methyl-[1,
2,4]triazolo[ 1,5-a]pyridine. MS (ESI): mass caled. for
C, H,,F.N;, 241.2; m/z found, 242.1 [M+H]*. 'H NMR
(500 MHz, DMSO-dy) 6 932 (dt, J=2.0, 1.0 Hz, 1H),
7.80-7.62 (m, 1H), 2.54 (t, J=0.9 Hz, 3H), 2.24-2.15 (m,
1H), 1.11-1.06 (m, 2H), 1.03-0.98 (m, 2H).

Step C: 5-Chloro-2-cyclopropyl-8-methy!-6-(trifluo-
romethyl)-[1,2,4]triazolo[ 1,5-a|pyridine

To a cooled (-78° C.) solution of 2-cyclopropyl-8-
methyl-6-(trifluoromethyl)-[1,2,4Jtriazolo[1,5-a]pytidine
(325 mg, 1.34 mmol) in THF (15 mL) was added n-butyl-
lithium (1.6M/hexanes, 1.01 mL, 1.6 mmol) dropwise via
syringe. Stirring was maintained at =78° C. for 30 minutes,
and then a solution of hexachloroethane (383 mg, 1.61
mmol) in THF was added dropwise via syringe. After the
addition, the mixture was warmed to room temperature and
stirred for another 30 minutes. The reaction was quenched
with saturated aq. NH,Cl and the aqueous layer was
extracted with EtOAc (x2). The combined organic extracts
were dried over Na,SO, and concentrated in vacuo. Purifi-
cation (FCC, Si0O,: 0-50% EtOAc/hexanes) provided the
title compound as a white solid (258 mg, 69%). MS (ESI):
mass caled. for C;H,CIF;N;, 275.66; m/z found, 276.0
[M+H]*. 'H NMR (500 MHz, DMSO-d,) & 7.83 (g, I=1.0
Hz, 1H), 2.53 (d, J=1.1 He, 3H), 2.27 (1t, J=8.2, 4.8 Hz, 1H),
1.16-1.10 (m, 2H), 1.06-1.01 (m, 2H).

Intermediate 75: 5-Chloro-6-(difluoromethyl)-8-
methyl-2-(trifluoromethyl)-[1,2,4]triazolo[1,5-a]
pyridine

P o N\H

F Cl

The title compound was prepared in a manner analogous
to Intermediate 64, Steps D-G. using 6-iodo-8-methyl-2-
(triftuvoromethyl)-[1,2,4]triazolo[1,5-a]pyridine (Intermedi-
ate 19) in Step D. MS (ESI): mass calcd. for CoH,CIFsN;,
285.6; m/z found, 286.8 [M+H]*. '"H NMR (500 MHz,
DMSO-d,) 8 7.98 (q, J=1.1 Hz, 1H), 7.43 (t, ]=53.4 Hz, 1H),
2.64 (d, I=1.1 Hz, 3H).
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Intermediate 76: 5-Chloro-8-methyl-2,6-bis(trifluo-
romethyl)-[1,2,4]triazolo[1,5-a|pyridine

5
F N N\ /: E 10
T
T Cl
The title compound was prepared in a manner analogous 13

to Intermediate 40, using 8-methyl-2,6-bis(trifluoromethyl)-
[1.2,4]triazolo[1,5-a]pyridine (Intermediate 32). MS (ESI):
mass caled. for C,H,CIF N5, 303.6; m/z found, 304.0
[M+H]*. '"H NMR (400 MHz, DMSO-d,) 8 8.12 (q, I=1.1
Hz, 1H), 2.65 (d, J=1.1 Hz, 3H). 20

Intermediate 77: 5-Chloro-2-cyclopropyl-6-(difluo-
romethyl)-8-methyl-[ 1,2.4]triazolo[ 1,5-a]pyridine

25
YL 30
F N /: j
N~y
F cl
35

The title compound was prepared in a manner analogous
to Intermediate 64, Steps D-G, using 2-cyclopropyl-6-iodo-
8-methyl-[1,2,4]triazolo[1,5-a]pyridine (Intermediate 74, 0
product from Step A) in Step D. MS (ESI): mass calcd. for
C,,H,,CIF,N,, 257.6; m/z found, 257.9 [M+H]*. '"H NMR
(500 MHz, DMSO-d¢) 9 7.70 (g, J=1.0 Hz, 1H), 7.33 (t,

1=53.8 Hz, 1H), 2.52 (d, J=1.1 Oz, 3H), 2.32-2.17 (m, 1H),

45
1.16-0.96 (m, 4H).
Intermediate 78: 5-Chloro-6-(difluoromethyl)-2-
ethyl-8-methyl-[1,2.4]triazolo[1,5-a]pyridine 50
35
F N N\ /:
F Cl 60
The title compound was prepared in a manner analogous
to Intermediate 64, Steps D-G, using 2-ethyl-6-iodo-8-
methyl-[1,2,4]triazolo[1,5-a]pyridine (Intermediate 29) in g5

Step D. MS (ESI): mass caled. for C, H,,CIF,N;, 245.6;
m/z found, 247.1 [M+H]*.

88
Intermediate 79: 5-Chloro-2,8-dimethyl-6-(trifluo-
romethyl)-[1,2,4]triazolo[ 1,5-a|pyridine

F N N\/>7

F Cl

The title compound was prepared in a manner analogous
to Intermediate 74, using 1,2-diamino-5-iodo-3-methylpyri-
din-1-ium 2 4,6-trimethylbenzenesulfonate (Intermediate
12) and acetaldehyde in Step A. MS (ESI): mass calcd. for
C,H,CIF;N;, 249.6; m/z found, 249.8 [M+H]*.

Intermediate 80: 2-Ethoxy-8-methyl-6-(trifluorom-
ethyl)-[1,2,4]triazolo[ 1,5-a]|pyridine

N
=
FsC

Cl

Step A: 2-ethoxy-6-iodo-8-methyl-[1,2,4]triazolo[1,
S-a]pyridine

To a solution of 1,2-diamino-5-iodo-3-methylpyridin-1-
um?2,4,6-trimethylbenzenesulfonate (Intermediate 12) (250
mg, 0.56 mmol) in acetic acid (0.75 mL) was added tetra-
ethoxymethane (4.7 ml, 22.3 mmol). The mixture was
stirred at 80° C. for 18 h. The reaction mixture was cooled
to rt, diluted with water, neutralized with saturated sodium
bicarbonate solution and extracted with EtOAc (2x). The
combined organic extracts were washed with brine; dried
over Na,SO, and concentrated in vacuo. Purification by
flash chromatography (Si0,; 0-100% EtOAc/hexanes) pro-
vided the title compound as a white solid (55.0 mg, 33%
yield). MS (ESI): mass caled. for CoH,,IN;O, 303.1; m/z
found, 303.8 [M+H]*. 'H NMR (400 MHz, DMSO-d,) §
9.08-8.92 (m, 1H), 7.76-7.52 (m, 1H), 439 (q, J=6.8 Hz,
2H), 2.42 (t, J=1.0 Hz, 3H), 1.37 (t, I=7.0 Hz, 3H).

Step B: 2-Ethoxy-8-methyl-6-(trifluoromethyl)-[1,2
4]triazolo[1,5-a]pyridine

The title compound was prepared in a manner analogous
to Intermediate 74, using Steps B-C using 2-ethoxy-8-
methyl-6-(trifluoromethyl)-[1,2,4 Jtriazolo[1,5-a]pyridine in
Step B. MS (ESI): mass caled. for C, H;CIF N0, 279.6;
m/z found, 279.8.
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Example 1: 5-(7-Chloro-1H-indazol-5-y1)-2,6-bis
(trifluoromethyl)-[1,2,4]triazolo[ 1,5-a]pyridine

a2
NP N/>_CF3

F,C

Cl

/

HN—N

A microwave vial was charged with S5-chloro-2,6-bis
(trifluoromethyl)-[1,2,4]triazolo[ 1,5-a]pyridine (Intermedi-
ate 16, 30 mg, 0.10 mmol), 7-chloro-5-(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-y1)-1H-indazole (Intermediate 1, 35
mg, 0.12 mmol), Pd(dppHCL,—CH,Cl, (8.5 mg, 0.01
mmol) saturated aqueous Na,CO; (035 mL), and 1,4-
dioxane (1.4 mL). The vial was evacuated under vacuum,
backfilled with Na (x3), then capped and sealed. The reac-
tion was stirred in a microwave reactor at 110° C. for 30 min.
After cooling to rt, the mixture was diluted with EtOAc and
washed with H,O. The aqueous layer was extracted with
EtOAc (x2), and the combined organics were washed with
brine, dried over Na,SO,, and filtered. After concentrating
the filtrate in vacuo, the residue was purified by flash column
chromatography (Si0,; 0-50% EtOAc/hex) to afford the title
compound as a white solid (35 mg, 82%). MS (ESI): mass
caled. for C;sH.CIFN;, 405.0; m/z found, 406.0 [M+H]*.
'"H NMR (600 MHz, DMSO-dy) 8 13.98 (s, 1H). 8.39 (s,
1H), 8.29-8.27 (m, 2H), 8.04 (d, J=0.7 Hz, 1H), 7.75 (s, 1H).

BExample 2: 5-(7-Methyl-1H-indazol-5-y1)-2,6-bis
(trifluoromethyl)-[1,2,4]triazolo[ 1,5-a]pyridine

Nz
NP N/>_CF3

F,C

/

HN—N

The title compound was prepared in a manner analogous
to Example 1, substituting 7-methyl-5-(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-y1)-1H-indazole (Intermediate 2) for
7-chloro-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-
1H-indazole. MS (ESI): mass calcd. for C, ;HoF(Ns, 385.1;
mv/z found, 386.1 [M+H]*. '"H NMR (600 MHz, DMSO-d)
d 13.48 (s, 1H), 8.26-8.25 (m, 2H), 8.22 (d, J=1.3 Hz, 1H),
7.83 (s, 1H), 7.30 (s, 1H), 2.59 (s, 3H).
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Example 3: 5-(2,6-Bis(trifluoromethyl)-[1,2,4]tri-
azolo[1,5-a]pyridin-5-yl)-7-chloroindolin-2-one

Cl

The title compound was prepared in a manner analogous
to Example 1, substituting 7-chloro-5-(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-yl)-indolin-2-one (Intermediate 5) for
7-chloro-5-(4,4.5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)-
1H-indazole. MS (ESI): mass calcd. for C,;H,CIF,N,O,
420.0; m/z found, 421.0 [M+H]*. 'H NMR (500 MHz,
DMSO-d,) 9 11.13 (s, 1H), 8.26-8.24 (m, 2H), 7.56 (s, 1H),
7.41 (s, 1H), 3.74 (d, J=4.9 Hz, 2H).

Example 4: 5-(2,6-Bis(trifluvoromethyl)-[1,2,4]tri-
azolo[1,5-a]pyridin-3-y1)-7-methylindolin-2-one

The title compound was prepared in a manner analogous
to Example 1, substituting 7-methyl-5-(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-y1)-indolin-2-one (Intermediate 3) for
7-chloro-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-
1H-indazole. MS (ESI): mass caled. for C,;H, F,N,O,
400.1; m/z found, 401.1 [M+H]*. 'H NMR (500 MHz,
DMSO-d,) 3 10.74 (s, 1H), 8.22 (s, 2H). 7.25 (s, 1H), 7.20
(s, 1H), 3.61 (d, I=4.9 Hz, 2H), 2.26 (s, 3H).
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Example 5: 8-Chloro-5-(7-chloro-1H-indazol-5-yl)-
2,6-bis(trifluoromethyl)-[1,2,4]triazolo[1,5-a]pyri-

dine
cl
/ /N
/>—CF3
N
F,C N N
cl )
HN—~—nN

Step A. 5,8-Dichloro-2,6-bis(trifluoromethyl)-[ 1,2,
4]triazolo[1,5-a]pyridine

The title compound was prepared in a manner analogous
to Intermediate 16, substituting 1,2-diamino-3,6-dichloro-5-
(trifluoromethyl)pyridin-1-ium  2,4,6-trimethylbenzenesul-
fonate for 1,6-diamino-2-chloro-3-(trifluoromethyl)pyridin-
1-ium 2.4,6-trimethylbenzenesulfonate.

Step B. 8-Chloro-5-(7-chloro-1H-indazol-5-y1)-2,6-
bis(trifluoromethyl)-[1,2,4]triazolo[ 1,5-a|pyridine

The title compound was prepared in a manner analogous
to Example 1, substituting 5,8-dichloro-2,6-bis(trifluorom-
ethyl)-[1,2,4]triazolo[1,5-a]pyridine for 5-chloro-2,6-bis(tri-
fluoromethyl)-[1,2 4]triazolo[1,5-a]pyridine  (Intermediate
16) employing conventional heating at 90° C. for 16 h. MS
(ESI): mass caled. for C, H;CLFNs, 439.0; m/z found,
440.0 [M+H]*. 'H NMR (600 MHz, DMSO-d) 8 14.02 (5,
1H), 8.61 (s, 1H), 8.41 (s, 1H), 8.01 (s, 1H), 7.70 (5, 1H).

Example 6: 5-(7-Chloro-1H-indazol-5-y1)-8-methyl-
2,6-bis(trifluoromethyl)-[1,2,4]triazolo[1,5-a]pyri-

dine
T
CF;
N
Xe A N
Cl /
HN~—N

The title compound was prepared in a manner analogous
to Example 1, substituting S-iodo-8-methyl-2,6-bis(trifluo-
romethyl)-[1,2,4]triazolo[ 1,5-a]pyridine (Intermediate 46)
for 5-chloro-2,6-bis(trifluoromethyl)-[ 1,2,4]triazolo[1,5-a]
pyridine (Intermediate 16). MS (ESI): mass caled. for
C,H:CIF N, 419.0; m/z found, 420.0 [M+H]*. 'H NMR
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(400 MHz, CD,0D) 8 8.26 (s, 111, 8.00-7.97 (m, 1H), 7.93
(s, 1H), 7.58 (s, 1H), 3.35 (s, 1H), 2.77 (s, 3H).

Example 7: 5-(7-Chloro-1H-indazol-5-y1)-2-(difluo-
romethyl)-6-(trifluoromethyl)-[ 1,24 ]triazolo[ 1,5-a]
pyridine

Cl

/

HN—N

The title compound was prepared in a manner analogous
to Example 1, substituting 5-chloro-2-(difluoromethyl)-6-
(triftuvoromethyl)-[1,2,4]triazolo[1,5-a]pyridine (Intermedi-
ate 21) for 5-chloro-2,6-bis(trifluoromethyl)-[ 1,2,4]triazolo
[1,5-a]pyridine (Intermediate 16) employing conventional
heating at 90° C. for 17 h. 'H NMR (600 MHz, CD,OD) &
8.27 (s, 1H), 8.16 (d, I=9.5 Hz, 1H), 8.07 (d, J=9.5 Hz, 1H),
7.95 (s, 1H), 7.61 (s, 1H), 6.92 (t, J=53.0 Hz, 1H).

Example 8: 5-(7-Methyl-1H-indazol-5-y1)-2-(difluo-
romethyl)-6-(trifluoromethyl)-[ 1,2 4 triazolo[ 1,5-a]
pyridine

7

HN\N

The title compound was prepared in a manner analogous
to Example 1, substituting 5-chloro-2-(difluoromethyl)-6-
(trifluvoromethyl)-[1,2,4]triazolo[1,5-a]pyridine (Intermedi-
ate 21) for 5-chloro-2,6-bis(trifluoromethyl)-[ 1,2,4]triazolo
[1,5-a]pyridine (Intermediate 16) and 7-methyl-5-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-indazole
(Intermediate 2) for 7-chloro-5-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)-1H-indazole employing conventional
heating at 90° C. for 17 h. MS (ESI): mass calcd. for
C,¢H,oFsNs, 367.1; m/z found, 368.1 [M+H]*. '"H NMR
(600 MHz, CD,0D) 8 8.18-8.13 (m, 2H), 8.03 (d, J=9.6 Hz,
1H), 7.80 (s, 1H), 7.29 (s, 1H), 6.90 (t, ]=53.0 Hz, 1H), 2.65
(s, 3H).
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Example 9: 7-Chloro-5-(2-(difluvoromethyl)-6-(trif-
luoromethyl)-[1,2,4]triazolo[1,5-a]pyridin-5-yl)indo-
lin-2-one

Cl

The title compound was prepared in a manner analogous
1o Example 1, substituting 5-chloro-2-(difluoromethyl)-6-
(trifluoromethyl)-[1,2,4]triazolo[ 1,5-a]pyridine (Intermedi-
ate 21) for 5-chloro-2,6-bis(trifluoromethyl)-[ 1,2.4]triazolo
[1.5-a]pyridine (Intermediate 16) and 7-chloro-5-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-y1)-indolin-2-one
(Intermediate 5) for 7-chloro-5-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)-1H-indazole employing conventional
heating at 90° C. for 17 h. MS (ESI): mass calcd. for
C,HCIF,N,0, 402.0; m/z found, 403.0 [M+H]*. "H NMR
(600 MHz, CD,0D) 6 8.12 (d, J=9.5 Hz, 1H), 8.04 (dd,
J=0.5, 0.5 Hz, 1H), 7.45 (d, J=1.5 Hz, 1H), 7.36 (d, I=1.5
Hz, 1H), 6.93 (t, J=53.1 Hz, 1H), 4.63 (s, 2H).

Example 10: 7-Methyl-5-(2-(difluoromethyl )-6-
(trifluoromethyl)-[1,2,4]triazolo[ 1,5-a]pyridin-5-y1)
indolin-2-one

The title compound was prepared in a manner analogous
to Example 1, substituting 5-chloro-2-(difluoromethyl)-6-
(trifluoromethyl)-[1,2,4]triazolo[ 1,5-a]pyridine (Intermedi-
ate 21) for 5-chloro-2,6-bis(trifluoromethyl)-[ 1,2,4]triazolo
[1.5-a]pyridine (Intermediate 16) and 7-methyl-5-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)-indolin-2-one
(Intermediate 3) for 7-chloro-5-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-y1)-1H-indazole, employing conventional
heating at 90° C. for 17 h. MS (ESI): mass caled. for
C,H, FN,0, 382.1; m/z found, 383.1 [M+H]*. "H NMR
(600 MHz, CD,0D) 3 8.11 (d, J=9.5 Hz, 1H), 8.00 (d, J=9.5
Hz, 1H), 7.22 (d, J=24.1 Hz, 2H), 6.91 (t, J=53.1 Hz, 1H),
4.63 (s, 2H), 2.35 (s, 3H).
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Example 11: 2-(Difluoromethyl)-6-(trifluorom-
ethyl)-5-(7-(trifluoromethyl)-1H-indazol-5-y1)-[ 1,2,
4]triazolo[1,5-a]pyridine

N\ =N f
/> <
R N RSN F

FyC

/

HN~—N

The title compound was prepared in a manner analogous
to Example 1, substituting 5-chloro-2-(difluoromethy!)-6-
(trifluvoromethyl)-[1,2,4]triazolo[1,5-a]pyridine (Intermedi-
ate 21) for 5-chloro-2,6-bis(trifluoromethyl)-[ 1,2,4]triazolo
[1,5-a]pyridine and 5-(4.4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-y1)-7-(trifluoromethyl)-1H-indazole
(Intermediate 4) for 7-chloro-5-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-y1)-1H-indazole, employing conventional
heating at 90° C. for 17 h. MS (ESI): mass calcd. for
C,H,FeNy, 421.1; m/z found, 422.1 [M+H]*. 'H NMR
(500 MHz, CD,0D) 0 8.36 (s, 1H), 8.30 (s, 1H), 8.18 (d,
J=9.5 Hz, 1H), 8.09 (d, J=9.5 Hz, 1H), 7.93 (s, 1H), 6.93 (t,
J=53.0 Hz, 1H).

Example 12: 5-(2-(Difluoromethyl)-6-(trifluorom-
ethyl)-[1,2,4]triazolo[ 1,5-a]pyridin-5-y1)-7-methoxy-
indolin-2-one

MeO

The title compound was prepared in a manner analogous
to Example 1, substituting 5-chloro-2-(difluoromethyl)-6-
(trifluvoromethyl)-[1,2,4]triazolo[1,5-a]pyridine (Intermedi-
ate 21) for 5-chloro-2,6-bis(trifluoromethyl)-[ 1,2,4]triazolo
[1,5-a]pyridine and 7-methoxy-5-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)-indolin-2-one  (Intermediate 6) for
7-chloro-5-(4,4.5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)-
1H-indazole, employing conventional heating at 90° C. for
17 h. MS (ESI): mass calced. for C,,H, F.N,O,, 398.1; n/z
found, 399.0 [M+H]*. ‘H NMR (500 MHz, CDCl,) &
7.96-7.94 (m, 2H), 7.00 (s, 1H), 6.95-6.71 (m, 2H), 3.89 (s,
3H), 3.67 (s, 2H).
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Example 13: 5-(7-Chloro-1H-indazol-5-y1)-2-(dif-
luoromethyl)-6-methoxy-[1,2.4triazolo[1,5-a]pyri-

dine
5
7\ =N F
New /> <
MeO N N F 10
cl ) 15

AN~

The title compound was prepared in a manner analogous
20

to Example 1, substituting 5-bromo-2-(difluoromethyl)-6-

methoxy-[1,2,4]triazolo[1,5-alpyridine (Intermediate 22)

for 5-chloro-2,6-bis(trifluoromethyl)-[1,2,4]triazolo[1,5-a]

pyridine. MS (ESI): mass caled. for C;sH,,CIF,N;0, 349.1; 25
m/z found, 350.1 [M+H]*. 'H NMR (600 MHz, CD,0D) &
8.24 (s, 1H), 8.10 (d, J=1.3 Hz, 1H), 7.96 (d, J=9.8 Hz, 1H),
7.87 (d, I=9.8 Hz, 1H), 7.71 (d, J=1.2 Hz, 1H), 6.91 (t,
30
J=53.3 Hz, 1H), 3.91 (s, 3H).
Example 14: 2-(Difluoromethyl)-6-methoxy-5-(7-
methyl-1H-indazol-5-y1)-[1,2.4]triazolo[1,5-a]pyri- 35
dine
Z N=N F 40
/> <
o™ Ny N F
45
7
HN—N
50

The title compound was prepared in a manner analogous
to Example 1, substituting 5-bromo-2-(difluoromethyl)-6-
methoxy-[1,2 4]triazolo[1,5-a]pyridine (Intermediate 22) 55
for 5-chloro-2,6-bis(trifluoromethyl)-[ 1,2,4]triazolo[1,5-a]
pyridine; 7-methyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxaboro-
lan-2-y1)-1H-indazole (Intermediate 2) for 7-chloro-5-(4,4,
5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-indazole; and
XPhos-Pd-G2 for Pd(dppf)Cl,—CH,CL,. MS (ESI): mass
caled. for C,(H,,F,N,0, 329.1; m/z found, 330.1 [M+H]*.
"H NMR (600 MHz, CD,OD) § 8.13 (s, 1H), 7.94-7.91 (m,
2H),7.82 (d, 1-9.8 Hz, 1H), 7.40 (s, 1H), 6.87 (1, ]=533 Hz, *
1H), 3.86 (s, 3H), 2.64 (s, 3H).
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Example 15: 2-(Difluoromethyl)-6-methoxy-5-(7-
(trifluvoromethyl)-1H-indazol-5-yl)-[1,2,4]triazolo[ 1,
5-a]pyridine

FyC

7

HN~N

The title compound was prepared in a manner analogous
to Example 1, substituting 5-bromo-2-(difluoromethy!)-6-
methoxy-[1,2,4]triazolo[1,5-a]pyridine (Intermediate 22)
for 5-chloro-2,6-bis(trifluoromethy!)-{1,2,4]triazolo[1,5-a]
pyridine; 5-(4,4,5.5-tetramethyl-1,3,2-dioxaborolan-2-y1)-7-
(trifluvoromethyl)-1H-indazole (Intermediate 4) for 7-chloro-
5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-
indazole; and XPhos-Pd-G2 for Pd(dppf)Cl,—CH,Cl,. MS
(ESI): mass caled. for C, H,FsN,O, 383.1; m/z found,
384.0 [M+H]*. 'H NMR (600 MHz, DMSO-d) 8 13.91 (s,
1H), 8.45-8.43 (m, 2H), 8.05-7.99 (m, 3H), 7.19 (t, ]=52.9
Hz, 1H), 3.88 (s, 3H).

Example 16: 5-(7-Chloro-1H-indazol-5-y1)-6-(dif-
luoromethyl)-2-(trifluoromethyl)-[1,2,4]triazolo[ 1,5~
a|pyridine

The title compound was prepared in a manner analogous
to Example 1, substituting 5-chloro-6-(difluoromethyl)-2-
(trifluoromethyl)-[1,2,4]triazolo[1,5-a]pyridine (Intermedi-
ate 37) for 5-chloro-2,6-bis(trifluoromethyl)-[ 1,2,4]triazolo
[1,5-a]pyridine. MS (ESI): mass calcd. for C ;H,CIF Ny,
387.0; m/z found, 388.0 [M+H]*. '"H NMR (600 MHz,
DMSO-d,) 3 14.00 (s, 1H), 8.41 (s, 1H), 8.23 (d, ]=9.4 Hz,
1H), 8.18 (d, J=9.4 Hz, 1H), 8.02 (d, J=1.2 Hz, 1H), 7.78 (s,
1H), 6.86 (t, J=53.4 Hz, 1H).
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Example 17: 6-(Difluoromethyl)-5-(7-methyl-1H-
indazol-5-y1)-2-(trifluoromethyl)-[1,2,4]triazolo[ 1,5~
a|pyridine

Z N
YV

/

HN—nN

The title compound was prepared in a manner analogous
to Example 1, substituting 5-chloro-6-(difluoromethyl)-2-
(trifluoromethyl)-[1,2,4]triazolo[ 1,5-a]pyridine (Intermedi-
ate 37) for 5-chloro-2,6-bis(trifluoromethyl)-[ 1,2,4]triazolo
[1.5-a]pyridine and 7-methyl-5-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)-1H-indazole  (Intermediate 2) for
7-chloro-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-
1H-indazole, employing conventional heating at 90° C. for
17 h. MS (ESI): mass caled. for C, H,,FsNs, 367.1; m/z
found, 368.1 [M+H]*. 'H NMR (600 MHz, DMSO-d,) &
13.51 (s, 1H), 8.25 (s, 1H), 8.21-8.15 (m, 2H), 7.85 (s, 1H),
7.34 (s, 1H), 6.76 (t, I=53.7 Hz, 1H), 2.60 (s, 3H).

Example 18: 7-Chloro-5-(6-(difluoromethyl)-2-(trif-
luoromethyl)-[1,2,4]triazolo[1,5-a]pyridin-5-yl)indo-
lin-2-one

F \ N\ />_ o

Cl

The title compound was prepared in a manner analogous
to Example 1, substituting
(trifluoromethyl)-[1,2,4]triazolo[ 1,5-a]pyridine (Intermedi-
ate 37) for 5-chloro-2,6-bis(trifluoromethyl)-[1,2,4]triazolo
[1.5-a]pyridine and 7-chloro-5-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)-indolin-2-one  (Intermediate 5) for
7-chloro-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-
1H-indazole, employing conventional heating at 90° C. for
17 h. MS (ESI): mass caled. for C, ;H,CIFsN,O, 402.0; m/z
found, 403.0 [M+H]*. 'H NMR (600 MHz, DMSO-d,) &
11.13 (s, 1H), 8.19 (d, J=9.4 Hz, 1H), 8.14 (d, ]=9.4 Hz, 1H),
7.56 (d, J=1.5 Hz, 1H), 741 (d, J=1.4 Hz, 1H), 6.84 (1,
J=53.5 Hz. 1H), 3.73 (s, 2H).
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Example 19: 5-[6-(Difluoromethyl)-2-(trifluorom-
ethyl)-[1,2,4]triazolo[1,5-a]pyridin-5-y1]-7-methyl-
indolin-2-one

N
F N~ />7CF3

N

The title compound was prepared in a manner analogous
to Example 1, substituting 5-chloro-6-(difluoromethyl)-2-
(trifluoromethyl)-[1,2,4]triazolo[1,5-a]pyridine (Intermedi-
ate 37) for 5-chloro-2,6-bis(trifluoromethyl)-[ 1,2,4]triazolo
[1,5-a]pyridine and 7-methyl-5-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)-indolin-2-one  (Intermediate 3) for
7-chloro-5-(4,4.5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)-
1H-indazole, employing conventional heating at 90° C. for
16 h. MS (ESI): mass caled. for C, H, ,FSN,O, 382.1; m/z
found, 383.1 [M+H]*. 'H NMR (500 MHz, DMSO-d,) §
10.77 (s, 1H), 8.21-8.10 (m, 2H), 7.29 (s, 1H), 7.23 (s, 1H),
6.77 (t, J=53.7 Hz, 1H), 3.62 (s, 2H), 2.28 (s, 3H).

Example 20: 5-[6-(Difluoromethyl)-2-(trifluorom-
ethyl)-[1,2,4]triazolo[ 1,5-a]pyridin-5-y1]-7-methoxy-
indolin-2-one

The title compound was prepared in a manner analogous
to Example 1, substituting 5-chloro-6-(difluoromethyl)-2-
(trifluvoromethyl)-[1,2,4]triazolo[1,5-a]pyridine (Intermedi-
ate 37) for 5-chloro-2,6-bis(trifluoromethyl)-[ 1,2,4]triazolo
[1,5-a]pyridine and 7-methoxy-5-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)-indolin-2-one  (Intermediate 6) for
7-chloro-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-
1H-indazole, employing conventional heating at 90° C. for
16 h. MS (ESI): mass calcd. for C,,H;,;FsN,O,, 398.1; m/z
found, 399.1 [M+H]*. '"H NMR (400 MHz, CDCl,) & 8.03
(d, J=9.4 Hz, 1H), 7.96 (d, I=9.4 Hz, 1H), 7.73 (s, 1H),
7.10-7.07 (m, 1H), 7.04-7.01 (m, 1H), 6.54 (t, J=54.1 Hz,
1H), 3.91 (s, 3H), 3.68 (s, 2H).
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Example 21: 5-(7-Chloro-1H-indazol-5-y1)-2-
methyl-6-(trifluoromethyl)-[1,2,4triazolo[1,5-a]
pyridine

N
FiC N N
al )
HN—N

The title compound was prepared in a manner analogous
to Example 1, substituting 5-chloro-2-methyl-6-(trifluorom-
ethyl)-[1,2,4]triazolo[1,5-a]pyridine (Intermediate 34) for
5-chloro-2,6-bis(trifluoromethyl)-[1.2,4]triazolo[ 1,5-a]pyri-
dine, employing conventional heating at 90° C. for 17 h. MS
(EST): mass caled. for C,sH,CIF;N;, 351.0; m/z found,
352.0 [M+H]*. 'H NMR (500 MHz, DMSO-d) 8 13.93 (s,
1H), 8.35 (s, 1H), 8.01 (d, J=9.4 Hz, 1H), 7.98-7.95 (m, 2H),
7.70 (s, 1H), 2.41 (s, 3H).

Example 22: 2-Methyl-5-(7-methyl-1H-indazol-5-
yD)-6-(trifluoromethyl)-[1,2,4]triazolo[ 1,5-a]pyridine

/

HN~—N

The title compound was prepared in a manner analogous
1o Example 1, substituting 5-chloro-2-methyl-6-(trifluorom-
ethyl)-[1,2,4]triazolo[1,5-a]pyridine (Intermediate 34) for
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5-chloro-2,6-bis(trifluoromethyl)-[1.2,4]triazolo[ 1,5-a]pyri- 53

dine and 7-methyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxaboro-
lan-2-yl)-1H-indazole (Intermediate 2) for 7-chloro-5-(4,4,
5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-indazole,

employing conventional heating at 90° C. for 17 h. MS
(ESI): mass caled. for C, H,,F;N;, 331.1; m/z found, 332.1
[M+H]*. 'H NMR (600 MHz, DMSO-d) § 13.45 (s, 1H),
8.19(d, I=1.2 Hz, 1H), 8.00 (d, I=9.4 Hz, 1H), 7.93 (d, J=9.4
Hz, 1H),7.75 (s, 1H), 7.23 (s, 1H), 2.58 (s, 3H). 2.39 (s, 3H).
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Example 23: 7-Chloro-5-(2-methyl-6-(trifluorom-
ethyl)-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl)indolin-2-
one

Cl

The title compound was prepared in a manner analogous
to Example 1, substituting 5-chloro-2-methyl-6-(trifluorom-
ethyl)-[1,2,4]triazolo[1,5-a]pyridine (Intermediate 34) for
S-chloro-2,6-bis(trifluoromethyl)-[1,2,4]triazolo[ 1,5-a]pyri-
dine and 7-chloro-5-(4,4,5,5-tetramethyl-1,3,2-dioxaboro-
lan-2-yl)-indolin-2-one (Intermediate 5) for 7-chloro-5-(4,
4.5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-indazole,
employing conventional heating at 90° C. for 17 h. MS
(ESI): mass caled. for C,;H, CIF;N,O, 366.0; m/z found,
367.0 [M+H]*. 'H NMR (600 MHz, DMSO-d,) 5 11.08 (s,
1H), 7.97 (d, J=9.4 Hz, 1H), 7.93 (d, J=9.4 Hz, 1H), 7.49 (s,
1H), 7.34 (s, 1H), 3.73-3.70 (m, 2H), 2.43 (s, 3H).

Example 24: 7-Methyl-5-(2-methyl-6-(trifluorom-
ethyl)-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl)indolin-2-
one

The title compound was prepared in a manner analogous
to Example 1, substituting 5-chloro-2-methyl-6-(trifluorom-
ethyl)-[1,2,4]triazolo[1,5-a]pyridine (Intermediate 34) for
5-chloro-2,6-bis(trifluoromethyl)-[1,2,4]triazolo[ 1,5-a] pyri-
dine and 7-methyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxaboro-
lan-2-yl)-indolin-2-one (Intermediate 3) for 7-chloro-5-(4,
4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)-1H-indazole,
employing conventional heating at 90° C. for 17 h. MS
(EST): mass caled. for C,,H,;F;N,O, 346.1; m/z found,
347.1 [M+H]*. 'H NMR (600 MHz, DMSO-d) 8 10.69 (s,
1H), 7.96 (d, J=9.5 Hz, 1H), 7.89 (d, J=9.5 Hz, 1H), 7.17 (s,
1H), 7.13 (s, 1H), 3.59 (d, J=3.6 Hz, 2H), 2.41 (s. 3H), 2.25
(s, 3H).
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Example 25: 5-(7-Chloro-1H-indazol-5-y1)-2-ethyl-
6-(trifluoromethyl)-[1,2,4]triazolo[ 1,5-a]pyridine

7NN
N N\N/ \

F,C

Cl

/

HN—nN

The title compound was prepared in a manner analogous
to Example 1, substituting 5-chloro-2-ethyl-6-(trifluorom-
ethyl)-[1,2,4]triazolo[1,5-a]pyridine (Intermediate 23) for
5-chloro-2,6-bis(trifluoromethyl)-[1,2,4]triazolo[ 1,5-a]pyri-
dine. MS (ESI): mass caled. for C, ;H,,CIF,Ng, 365.1; m/z
found, 366.0 [M+H]*. '"H NMR (500 MHz, DMSO-d,) &
13.93 (s, 1H), 8.35 (s, 1H), 8.04-7.96 (m, 3H), 7.71 (s, 1H),
2.76 (q, J=7.6 Hz, 2H), 1.23 (t, J=7.6 Hz, 3H).

Example 26: 2-Ethyl-5-(7-methyl-1H-indazol-5-y1)-
6-(trifluoromethyl)-[1,2,4]triazolo[1,5-a]pyridine

7 /N:
N N~ N/

F3C

HN—N

The title compound was prepared in a manner analogous
1o Bxample 1, substituting 5-chloro-2-ethyl-6-(trifluorom-
ethyl)-[1,2,4]triazolo[1,5-a]pyridine (Intermediate 23) for
5-chloro-2,6-bis(trifluoromethyl)-[1.2,4]triazolo[ 1,5-a]pyri-
dine and 7-methyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxaboro-
lan-2-yl)-1H-indazole (Intermediate 2) for 7-chloro-5-(4,4,
5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-indazole. MS
(ESD): mass caled. for C,,H ,F;Ns, 345.1; m/z found,
346.0[M+H]*. '"H NMR (500 MHz, DMSO-d) & 13.45 (5,
1H), 8.19 (s, 1H), 8.00 (d, J=9.5 Hz, 1H), 7.95 (d, J=9.5 Hz,
1H), 7.76 (s, 1H), 7.24 (s, 1H), 2.74 (q, J=7.6 Hz, 2H), 2.58
(s, 3H), 1.22 (t, I=7.6 Hz, 3H).
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Example 27: 7-Chloro-5-(2-ethyl-6-(trifluorom-
ethyl)-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl)indolin-2-
one

Z =N
AN N\N/ \

F,C

Cl

The title compound was prepared in a manner analogous
to Example 1, substituting 5-chloro-2-ethyl-6-(trifluorom-
ethyl)-[1,2,4]triazolo[1,5-a]pyridine (Intermediate 23) for
S-chloro-2,6-bis(trifluoromethyl)-[1,2,4]triazolo[ 1,5-a]pyri-
dine and 7-chloro-5-(4,4,55-tetramethyl-1,3,2-dioxaboro-
lan-2-yl)-indolin-2-one (Intermediate 5) for 7-chloro-5-(4,
4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)-1H-indazole.
MS (ESI): mass caled. for C,;H,,CIF;N,O, 380.1; m/z
found, 381.0 [M+H]*. '"H NMR (500 MHz, DMSO-d,) &
11.08 (s, 1H), 8.00-7.92 (m, 2H), 7.50 (s, 1H), 7.35 (s, 1H),
3.72 (s, 2H), 2.78 (q, I=7.6 Hz, 2H), 1.25 (t, J=7.6 Hz, 3H).

Example 28: 5-(2-Ethyl-6-(trifluvoromethyl)-[1,2,4]
triazolo[1,5-a]pyridin-5-yl)-7-methylindolin-2-one

Z =N
x N\N/ \

FyC

The title compound was prepared in a manner analogous
to Example 1, substituting 5-chloro-2-ethyl-6-(trifluorom-
ethyl)-[1,2,4]triazolo[1,5-a]pyridine (Intermediate 23) for
S-chloro-2,6-bis(trifluoromethyl)-[1,2,4]triazolo[ 1,5-a] pyri-
dine and 7-methyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxaboro-
lan-2-yl)-indolin-2-one (Intermediate 3) for 7-chloro-5-(4,
4,5 5-tetramethyl-1,3,2-dioxaborolan-2-y1)-1H-indazole,
employing conventional heating at 90° C. for 17 h. MS
(ESI): mass caled. for C, H, ;F;N,O, 360.1; m/z found,
361.0 [M+H]*. 'H NMR (500 MHz, DMSO-d) 5 10.69 (s,
1H), 7.96 (d, J=9.5 Hz, 1H), 7.91 (d, J=9.5 Hz, 1H), 7.18 (s,
1H), 7.14 (s, 1H), 3.59 (s, 2H), 2.77 (q, J=7.6 Hz. 2H), 2.26
(s, 3H), 1.25 (t. J=7.6 Hz, 3H).
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Example 29: 8-Chloro-5-(7-chloro-1H-indazol-5-
y1)-2-ethyl-6-(trifluoromethyl)-[1,2,4]triazolo[ 1,5-a]
pyridine

Cl

AN\ =N
N N N/ \

FyC

Cl

/

HN~nN

The title compound was prepared in a manner analogous
to Example 1, substituting 5,8-dichloro-2-ethyl-6-(trifluo-
romethyl)-[1,2,4]triazolo[ 1,5-a]pyridine (Intermediate 47)
for 5-chloro-2,6-bis(trifluoromethyl)-[1,2,4]triazolo[1,5-a]
pyridine, employing conventional heating at 90° C. for 16 h.
MS (ESI): mass caled. for C,cH,;,Cl,F;Ng, 399.0; m/z
found, 400.0 [M+H]*. 'H NMR (600 MHz, CD,0OD) 8 8.26
(s, 1H), 8.15 (s, 1H), 7.93 (s, 1H), 7.59 (s, 1H), 2.86 (q, J=7.6
Hz, 2H), 1.31 (t, J=7.6 Hz, 3H).

Example 30: 8-Chloro-2-ethyl-5-(7-methyl-1H-inda-
701-5-y1)-6-(trifluoromethyl)-[ 1,2,4]triazolo[ 1,5-a]
pyridine

/

HN—nN

The title compound was prepared in a manner analogous
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to Example 1, substituting 5,8-dichloro-2-ethyl-6-(trifluo- 55

romethyl)-[1,2,4]triazolo[ 1,5-a]pyridine for 5-chloro-2,6-
bis(trifluoromethyl)-[1,2.4]triazolo[ 1,5-a]pyridine and
7-methyl-5-(4.4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-
1H-indazole (Intermediate 2) for 7-chloro-5-(4,4,5,5-tetram-
ethyl-1,3,2-dioxaborolan-2-yl)-1H-indazole, employing
conventional heating at 90° C. for 16 h. MS (ESI): mass
caled. for C,,H,;CIF;Ng, 379.1; m/z found, 380.1 [M+H]*.
"H NMR (500 MHz, DMSO-d,) & 13.43 (s, 1H), 8.25 (s,
1H), 8.20 (s, 1H), 7.76 (s, 1H), 7.24 (s, 1H), 2.77 (q, J=7.6
Hz, 2H), 2.58 (s, 3H), 1.23 (t, J=7.6 Hz, 3H).
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Example 31: 5-(7-Chloro-1H-indazol-5-y1)-2-ethyl-
8-fluoro-6-(trifluoromethyl)-[1,2,4]triazolo[1,5-a]
pyridine

F5C

Cl

/

HN—N

The title compound was prepared in a manner analogous
to BExample 1, substituting 5-chloro-2-ethyl-8-fluoro-6-(tri-
fluoromethyl)-[1,2,4]triazolo[ 1,5-a]pyridine  (Intermediate
30) for S5-chloro-2,6-bis(trifluoromethyl)-[1,2.4]triazolo[1,
S-apyridine (Intermediate 16) employing conventional
heating at 90° C. for 6 h. MS (ESI): mass caled. for
C,6H,,CIF,N;, 383.1; m/z found, 384.0 [M+H]*. 'H NMR
(400 MHz, CDCl,) 8 11.01 (s, 1H), 8.16 (s, 1H), 7.76 (dd,
J=1.2, 0.7 Hz, 1H), 7.60 (d. J=9.7 Hz, 1H), 7.44 (d, J=1.3
Hz, 1H), 2.95 (q, J=7.6 Hz, 2H), 1.38 (t, J=7.6 Hz, 3H).

Example 32: 7-Chloro-5-[ 2-ethyl-8-fluoro-6-(trif-
luoromethyl)-[1,2,4]triazolo[1,5-a]pyridin-5-yl]indo-
lin-2-one

7 /N: /
A N\N/

FyC

Cl

The title compound was prepared in a manner analogous
to Example 1, substituting 5-chloro-2-ethyl-8-fluoro-6-(tri-
fluoromethyl)-[1,2,4]triazolo[ 1,5-a]pyridine  (Intermediate
30) for 5-chloro-2,6-bis(trifluoromethyl)-[1,2 4]triazolo[1,
S-alpyridine and 7-chloro-5-(4.4,5,5-tetramethyl-1,3,2-di-
oxaborolan-2-yl)-indolin-2-one  (Intermediate 5) for
7-chloro-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-
1H-indazole employing conventional heating at 90° C. for
16 h. MS (ESI): mass caled. for C,,H,;CIF,N,0, 398.1; m/z
found, 399.0 [M+H]*. 'H NMR (400 MHz, DMSO-d,) §
11.09 (s, 1H), 8.10 (d, J=10.7 Hz, 1H), 7.47 (d, J=1.5 Hz,
1H), 7.34 (d, J=1.6 Hz, 1H), 3.73 (s, 2H), 2.81 (q, J=7.6 Hz,
2H), 1.27 (t, J=7.6 Hz, 3H).
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Example 33: 2-Cyclopropyl-8-fluoro-5-(7-methyl-
1H-indazol-5-y1)-6-(trifluoromethyl)-[1,2,4]triazolo
[1,5-a]pyridine

F

F N
A<

F:C

/

HN—nN

The title compound was prepared in a manner analogous
to Example 1, substituting 5-chloro-2-cyclopropyl-8-fluoro-
6-(trifluoromethyl)-[ 1,2,4]triazolo[1,5-a]pyridine for
5-chloro-2,6-bis(trifluoromethyl)-[1.2,4]triazolo[ 1,5-a]pyri-
dine (Intermediate 48) and 7-methyl-5-(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-yl)-1H-indazole (Intermediate 2) for
7-chloro-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-
1H-indazole, employing conventional heating at 90° C. for
16 h. MS (ESI): mass caled. for C,H,;F,N,, 3753; m/z
found, 376.0 [M+H]*. 'H NMR (400 MHz, DMSO-dy) &
13.51 (s, 1H), 8.26 (s, 1H), 8.12 (d, I=10.8 Hz, 1H), 7.80 (s,
1H), 7.28 (t, I=1.3 Hz, 1H), 2.64 (s, 3H), 2.16 (tt, ]=8.2, 4.8
Hz, 1H), 1.11-1.05 (m, 2H), 1.03-0.97 (m, 2H).

Example 34: 5-(7-Chloro-1H-indazol-5-y1)-8-fluoro-
2-isopropyl-6-(trifluoromethyl)-[1,2,4]triazolo[ 1,5-a]
pyridine

F
v
/> <
EC N
cl
/
HN—N

The title compound was prepared in a manner analogous
to Example 1, substituting 5-chloro-8-fluoro-2-isopropyl-6-
(trifluoromethyl)-[1,2,4]triazolo[ 1,5-a]pyridine (Intermedi-
ate 49) for 5-chloro-2,6-bis(trifluoromethyl)-[1,2.4triazolo
[1.5-a]pyridine (Intermediate 16) employing conventional
heating at 90° C. for 16 h. MS (ESI): mass caled. for
C,H,,CIF,N,, 397.7; m/z found, 398.0 [M+H]*. '"H NMR
(500 MHz, DMSO-d,) § 13.95 (s, 1H), 8.37 (s, 1H), 8.11 (d,
1=10.7 Hz, 1H), 7.97 (d, J=1.2 Hz, 1H), 7.67 (d, J=1.2 Hz,
1H), 3.12 (dt, J=13.8, 6.9 Hz, 1H), 126 (1, J=6.4 Hz, 6H).
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Example 35: 5-(7-Chloro-1H-indazol-5-y1)-2-ethyl-
8-methyl-6-(trifluoromethyl){ 1,2,4]triazolo[1,5-]
pyridine

Z NN
/>
N\
F5C A N
cl
/
HN—N

The title compound was prepared in a manner analogous
to Example 1, substituting 5-chloro-2-ethyl-8-methyl-6-(tri-
fluoromethyl)-[ 1,2,4]triazolo[ 1,5-a|pyridine
50) for 5-chloro-2,6-bis(triffuoromethyl)-[1,2,4]triazolo[1,
S-alpyridine (Intermediate 16) employing conventional
heating at 90° C. for 16 h. MS (ESI): mass calcd. for
C,H,,CIF,N,, 379.7; m/z found, 380.0 [M+H]*. 'H NMR
(500 MHz, DMSO-d,) § 13.92 (s, 1H), 8.35 (s, LH), 7.93 (d,
J=1.2 Hz, 1H), 7.86 (d, I=1.2 Hz, 1H), 7.65 (d, J=1.3 Hz,
1H), 2.76 (q, J=7.6 Hz, 2H), 2.65 (d, J=1.1 Hz, 3H), 1.23 (t,
J=1.6 Hz, 3H).

(Intermediate

Example 36: 5-(7-Chloro-1H-indazol-5-yl)-2-iso-
propyl-6-(triftuoromethyl)-[1,2,4]triazolo[1,5-a]pyri-
dine

Cl

7

HN\N

The title compound was prepared in a manner analogous
to Example 1, substituting 2-isopropyl-6-(trifluoromethyl)-
[1,2,4]triazolo[1,5-a]pyridine 27)
S-chloro-2,6-bis(trifluoromethyl)-[1,2,4]triazolo[ 1,5-a]pyri-
dine (Intermediate 16). MS (ESI): mass caled. for
C,,H,,CIF;N;, 379.1; m/z found, 380.1 [M+H]*. ‘H NMR
(500 MHz, DMSO-d,) & 13.94 (s, 1H), 836 (s, 1H),
8.04-7.97 (m, 3H), 7.71 (s, 1H), 3.14-3.03 (m, 1H), 1.25 (1,
J=6.7 Hz, 6H).

(Intermediate for



US 10,087,185 B2

107
Example 37: 2-Isopropyl-5-(7-methyl-1H-indazol-5-
y1)-6-(trifluoromethyl)-[1,2,4]triazolo[ 1,5-a]pyridine

/

HN—N

The title compound was prepared in a manner analogous
to Example 1, substituting 2-isopropyl-6-(trifluoromethyl)-
27)
5-chloro-2,6-bis(trifluoromethyl)-[1.2,4]triazolo[ 1,5-a]pyri-
dine and 7-methyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxaboro-
lan-2-y1)-1H-indazole (Intermediate 2) for 7-chloro-5-(4,4,
5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-indazole. MS
(ESI): mass caled. for C,H, (F5N, 359.1; m/z found, 360.1
[M+H]*. *H NMR (600 MHz, DMSO-d,) 8 13.46 (s, 1H),
8.20(d, J=1.4 Hz, 1H), 8.00 (d, ]=9.5 Hz, 1H), 7.96 (d, J=9.5
Hz, 1H), 7.77 (s, 1H), 7.25 (s, 1H), 3.12-3.02 (m, 1H), 2.58
(s, 3H), 1.24 (t, I=7.5 Hz, 6H).

[1.2,4]triazolo[1,5-a]pyridine  (Intermediate for

Example 38: 5-(7-Chloro-1H-indazol-5-y1)-2-cyclo-
propyl-6-(trifluoromethyl)-[ 1,2,4]triazolo[ 1,5-a]pyri-
dine

/ N
QoS

F3C

Cl

/

HN—N

The title compound was prepared in a manner analogous
to Example 1, substituting 5-chloro-2-cyclopropyl-6-(trif-
luoromethyl)-[1,2,4]triazolo[1,5-a]pyridine  (Intermediate
24) for 5-chloro-2,6-bis(trifluoromethyl)-[1,2,4]triazolo[1,
5-a]pyridine, employing conventional heating at 90° C. for
17 h. MS (ESI): mass caled. for C,,H,,CIF;N;, 377.1; m/z
found, 378.0 [M+H]*. '"H NMR (500 MHz, DMSO-dy) &
13.94 (s, 1H), 8.36 (s, 1H), 8.01-7.96 (m, 2H), 7.90 (d, J=9.5
Hz, 1H),7.71 (s, 1H), 2.13-2.04 (m, 1H), 1.04-0.97 (m, 2H),
0.95-0.91 (m, 2H).
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Example 39: 2-Cyclopropyl-5-(7-methyl-1H-inda-
701-5-y1)-6-(trifluoromethyl)-[1,2,4]triazolo[1,5-a]
pyridine

/ N
<

F5C

/

HN~—N

The title compound was prepared in a manner analogous
to Example 1, substituting 5-chloro-2-cyclopropyl-6-(trif-
luoromethyl)-[1,2,4]triazolo[1,5-a]pyridine  (Intermediate
24) for 5-chloro-2,6-bis(trifluoromethyl)-[1,2.4]triazolo[1,
S-apyridine and 7-methyl-5-(4,4,5.5-tetramethyl-1,3,2-di-
oxaborolan-2-yl)-1H-indazole (Intermediate 2) for 7-chloro-
5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)-1H-
indazole, employing conventional heating at 90° C. for 17 h.
MS (ESI): mass caled. for C;H, ,F,Ns, 357.1; m/z found,
358.0 [M+H]*. "H NMR (600 MHz, DMSO-d,) 5 13.45 (s,
1H), 8.19 (d, I=1.3 Hz, 1H), 7.97 (d, J=9.5 Hz, 1H), 7.87 (d,
J=9.4 Hz, 1H), 7.76 (s, 1H), 7.25 (s, 1H), 2.58 (s, 3H),
2.09-2.02 (m, 1H), 1.02-0.98 (m, 2H), 0.95-0.91 (m, 2H).

Example 40: 7-Chloro-5-(2-cyclopropyl-6-(trifluo-
romethyl)-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl)indolin-
2-one

Cl

@)

The title compound was prepared in a manner analogous
to Example 1, substituting 5-chloro-2-cyclopropyl-6-(trif-
luoromethyl)-[1,2,4]triazolo[1,5-a]pyridine  (Intermediate
24) for 5-chloro-2,6-bis(trifluoromethyl)-[1,2 4]triazolo[1,
S-alpyridine and 7-chloro-5-(4.4,5,5-tetramethyl-1,3,2-di-
oxaborolan-2-yl)-indolin-2-one  (Intermediate 5) for
7-chloro-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-
1H-indazole, employing conventional heating at 90° C. for
17 h. MS (ESI): mass caled. for C,;H,,CIF;N,0, 392.1; m/z
found, 393.0 [M+H]*. 'H NMR (500 MHz, DMSO-d,) §
11.08 (s, 1H), 7.95 (d, I=9.5 Hz, 1H), 7.87 (d, J=9.5 Hz, 1H),
7.50 (s, 1H), 7.36 (s, 1H), 3.72 (s, 2H), 2.16-2.07 (m, 1H),
1.06-1.00 (m, 2H), 0.99-0.92 (m, 2H).
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Example 41: 5-(2-Cyclopropyl-6-(trifluoromethyl)-
[1,2,4]triazolo[1,5-a]pyridin-5-yl)-7-methylindolin-
2-one

/ N
I

FC

o

The title compound was prepared in a manner analogous
1o Example 1, substituting 5-chloro-2-cyclopropyl-6-(trif-
luoromethyl)-[1,2,4]triazolo[1,5-a]pyridine  (Intermediate
24) for 5-chloro-2,6-bis(trifluoromethyl)-[1,2,4]triazolo[1,
5-alpyridine and 7-methyl-5-(4,4,5,5-tetramethyl-1,3,2-di-
oxaborolan-2-yl)-indolin-2-one  (Intermediate  3) for
7-chloro-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-
1H-indazole. MS (ESI): mass caled. for C,oH,sF;N,O,
372.1; m/z found, 373.0 [M+H]". 'H NMR (500 MHz,
DMSO0-d,) 8 10.69 (s, 1H), 7.93 (d, J=9.5 Hz, 1H), 7.83 (d,
J=0.5Hz, 1H), 7.19 (s, 1H). 7.14 (s, 1H), 3.59 (d, ]=2.2 Hz,
2H), 2.26 (s, 3H), 2.15-2.06 (m, 1H), 1.06-1.00 (m, 2H),
0.96-0.91 (m, 2H).

Example 42: 5-(7-Chloro-1H-indazol-5-y1)-2-(1,1-
difluoroethyl)-6-(trifluoromethyl)-[1,2,4]triazolo[1,
S-a]pyridine

F

7 /N:
A N N/ '

F,C

Cl

/

HN—nN

The title compound was prepared in a manner analogous
to Example 1, substituting 5-chloro-2-(1,1-diflucroethyl)-6-
(trifluoromethyl)-[1,2,4]triazolo[ 1,5-a]pyridine (Intermedi-
ate 51) for 5-chloro-2,6-bis(trifluoromethyl)-[ 1,2,4]triazolo
[1.5-a]pyridine (Intermediate 16) employing conventional
heating at 90° C. for 17 h. MS (ESI): mass calcd. for
C,HyCIF,N,, 401.0; m/z found, 402.0 [M+H]*. "H NMR
(600 MHz, DMSO-d,) & 13.95 (s, 1H), 837 (s, 1H),
8.21-8.15 (m, 2H), 8.02 (s, 1H), 7.74 (s, 1H), 2.03 (t, I=19.2
Hz, 3H).
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Example 43: 5-(7-Chloro-1H-indazol-5-y1)-2-
methoxy-6-(trifluoromethyl)-[1,2,4]triazolo[1,5-a]
pyridine

NN
OMe
N />
F3C NN
Cl /
HN—N

The title compound was prepared in a manner analogous
to Example 1, substituting 5-chloro-2-methoxy-6-(trifluo-
romethyl)-[1,2,4]triazolo[ 1,5-a]pyridine (Intermediate 52)
for 5-chloro-2,6-bis(trifluoromethy!)-1,2,4]triazolo[1,5-a]
pyridine. MS (ESI): mass caled. for C,;H,CIF,N,O, 367.0;
n/z found, 368.0 [M+H]*. *H NMR (600 MHz, DMSO-d)
8 13.94 (s, 1H), 8.35 (s, 1H), 8.03 (d, J=9.5 Hz, 1H), 7.97
(s, 1H), 7.87 (d, I=9.2 Hz, 1H), 7.70 (s, 1H), 3.92 (s, 3H).

Example 44: 5-(7-Chloro-1H-indazol-5-y1)-6-(dif-
luoromethyl)-2-ethyl-[ 1,2 4]triazolo[1,5-a]pyridine

The title compound was prepared in a manner analogous
to Example 1, substituting 5-chloro-6-(difluoromethyl)-2-
ethyl-[1,2,4]triazolo[1,5-a]pyridine (Intermediate 35) for
5-chloro-2,6-bis(trifluoromethyl)-[1,2,4]triazolo[ 1,5-a] pyri-
dine. MS (ESI): mass caled. for C, ;H,,CIF,Ny, 347.1; m/z
found, 348.0 [M+H]*. 'H NMR (500 MHz, DMSO-d,) &
13.94 (s, 1H), 8.37 (s, 1H), 7.97-7.92 (m, 3H), 7.72 (d, J-1.4
Hz, 1H), 6.76 (t, J=53.7 Hz, 1H), 2.77 (q, J=7.6 Hz, 2H),
1.24 (t, J=7.6 Hz. 3H).
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Example 45: 6-(Difluoromethyl)-2-ethyl-5-(7-
methyl-1H-indazol-5-y1)-[1,2.4]triazolo[1,5-a]pyri-
dine

/

HN—~N

The title compound was prepared in a manner analogous
to Example 1, substituting 5-chloro-6-(difluoromethyl)-2-
ethyl-[1,2,4]triazolo[1,5-a]pyridine (Intermediate 35) for
5-chloro-2,6-bis(trifluoromethyl)-[1,2,4]triazolo[ 1,5-a]pyri-
dine and 7-methyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxaboro-
lan-2-yl)-1H-indazole (Intermediate 2) for 7-chloro-5-(4,4,
5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-indazole. MS
(ESI): mass caled. for C,,H, sF,N5, 327.1; m/z found, 328.0
[M+H]*. 'H NMR (500 MHz, DMSO-d,) § 13.48 (5, 1H),
8.23 (s, 1H), 7.91 (d. JI=1.4 Hz, 2H), 7.78 (s, 1H), 7.29 (s,
1H), 6.67 (t, J=54.0 Hz, 1H), 2.76 (q, I=7.6 Hz, 2H), 2.60
(s, 3H), 1.24 (t, J=7.6 Hz, 3H).

Example 46: 7-Chloro-5-(6-(difluoromethyl)-2-
ethyl-[1,2,4]triazolo[1,5-a]pyridin-5-yl)indolin-2-
one

Cl

The title compound was prepared in a manner analogous
to Example 1, substituting 5-chloro-6-(difluoromethyl)-2-
ethyl-[1,2,4]triazolo[1,5-a]pyridine (Intermediate 35) for
5-chloro-2,6-bis(trifluvoromethyl)-[1,2,4]triazolo[ 1,5-a]pyri-
dine and 7-chloro-5-(4,4,5,5-tetramethyl-1,3,2-dioxaboro-
lan-2-yl)-indolin-2-one (Intermediate 5) for 7-chloro-5-(4,
4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)-1H-indazole.
MS (ESI): mass caled. for C,,H;CIF,N,O, 362.1; m/z
found, 363.0 [M+H]*. 'H NMR (500 MHz, DMSO-d,) &
11.11 (s, 1H),7.90 (d, J=1.1 Hz, 2H), 7.51 (d, J=1.5 Hz, 1H),
7.36 (d, I=1.4 Hz, 1H), 6.75 (t, ]=53.8 Hz, 1H), 3.72 (s, 2H),
2.78 (q, I=7.6 Hz, 2H), 1.26 (t, J=7.6 Hz, 3H).
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Example 47: 5-(6-(Difluoromethyl)-2-ethyl-[1,2,4]
triazolo[1,5-a]pyridin-5-yl)-7-methylindolin-2-one

The title compound was prepared in a manner analogous
to Example 1, substituting 5-chloro-6-(difluoromethyl)-2-
ethyl-[1,2,4]triazolo[1,5-a]pyridine (Intermediate 35) for
S-chloro-2,6-bis(trifluoromethyl)-[1,2,4]triazolo[ 1,5-a]pyri-
dine and 7-methyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxaboro-
lan-2-yl)-indolin-2-one (Intermediate 3) for 7-chloro-5-(4,
4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-indazole,
employing conventional heating at 90° C. for 20 h. MS
(ESI): mass caled. for C,gH,F,N,O, 342.1; m/z found,
343.0 [M+H]*. *H NMR (500 MHz, DMSO-d,) 4 10.73 (s,
1H), 7.88 (d, J=1.9 Hz, 2H), 7.23 (s, 1H), 7.18 (s, 1H), 6.68
(t, I=54.0 Hz, 1H), 3.60 (s, 2H), 2.78 (g, J=7.6 Hz, 2H), 2.28
(s, 3H), 1.26 (t, J=7.6 Hz, 3H).

Example 48: 5-(7-Chloro-1H-indazol-5-y1)-2-cyclo-
propyl-6-(difluoromethyl)-[1,2.4]triazolo[1,5-a]pyri-
dine

The title compound was prepared in a manner analogous
to Example 1, substituting 5-chloro-2-cyclopropyl-6-(dif-
luoromethyl)-[1,2,4]triazolo[1,5-a]pyridine  (Intermediate
36) for 5-chloro-2,6-bis(trifluoromethyl)-[1,2.4]triazolo[1,
S-alpyridine. MS (ESI): mass calcd. for C,,H,,CIF,N;,
359.1; m/z found, 360.0 [M+H]*. 'H NMR (600 MHz,
DMSO-d,) 8 13.95 (s, 1H), 8.37 (s, 1H), 7.95 (d, J=1.3 Hz,
1H), 7.90 (d, ]=9.3 Hz, 1H), 7.86 (d, I=9.3 Hz, 1H). 7.73 (s,
1H), 6.75 (1, J=53.7 Hz, 1H), 2.14-2.04 (m, 1H), 1.04-0.98
(m, 2H), 0.95-0.91 (m, 2H).
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Example 49: 2-Cyclopropyl-6-(difluoromethyl)-5-
(7-methyl-1H-indazol-5-y1)-[1,2,4]triazolo[1,5-a]
pyridine

Z NN
=<
F

/

HN~—N

The title compound was prepared in a manner analogous
to Example 1, substituting S-chloro-2-cyclopropyl-6-(dif-
luoromethyl)-[1,2,4]triazolo[1,5-a]pyridine
36) for 5-chloro-2,6-bis(trifluoromethyl)-[1,2,4]triazolo[1,
5-alpyridine and 7-methyl-5-(4,4,5,5-tetramethyl-1,3,2-di-

(Intermediate

oxaborolan-2-yl)-1H-indazole (Intermediate 2) for 7-chloro-
5-(4.4,5 5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-
indazole. MS (ESI): mass caled. for C,3H,sF,N5,339.1; m/z
found, 340.0 [M+H]*. 'H NMR (500 MHz, DMSO-d;) §
13.49 (s, 1H), 8.23 (d, J=1.4 Hz, 1H), 7.89 (d, I=9.4 Hz, 1H),
7.83 (d, I=9.4 Hz, 1H), 7.78 (s, 1H), 7.30 (s, 1H), 6.66 (t,
J=54.1 Hz, 1H), 2.60 (s, 3H), 2.12-2.03 (m, 1H), 1.03-0.98
(m, 2H), 0.95-0.91 (m, 2H).

Example 50: 5-(7-Chloro-1H-indazol-5-yl)-6-
methoxy-2-(trifluoromethyl)-[ 1,2,4]triazolo[1,5-a]
pyridine

Cl

/

HN—N

The title compound was prepared in a manner analogous
to Example 1, substituting 5-bromo-6-methoxy-2-(trifluo-
romethyl)-[1,2,4]triazolo[ 1,5-a]pyridine (Intermediate 18)
for 5-chloro-2,6-bis(trifluoromethyl)-[1,2,4]triazolo[1,5-a]
pyridine, employing conventional heating at 90° C. for 1 h.
MS (ESD): mass caled. for C,;H,CIF;NO, 367.0; m/z
found, 368.0 [M+H]*. '"H NMR (600 MHz, DMSO-d,) &
13.84 (s, 1H), 8.35 (s, 1H), 8.12-8.05 (m, 3H), 7.72 (s, 1H),
3.89 (s, 3H).
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Example 51: 6-Methoxy-5-(7-methyl-1H-indazol-5-
y1)-2-(trifluoromethyl)-[1,2,4]triazolo[ 1,5-a]pyridine

a2
oo~ N/>7CF3

MeO

/

HN\N

The title compound was prepared in a manner analogous
to Example 1, substituting S-bromo-6-methoxy-2-(trifluo-
romethyl)-[1,2,4]triazolo[ 1,5-a]pyridine (Intermediate 18)
for 5-chloro-2,6-bis(trifluoromethy!)-{1,2,4]triazolo[1,5-a]
pyridine; 7-methyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxaboro-
lan-2-yl)-1H-indazole (Intermediate 2) for 7-chloro-5-(4.4,
5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-indazole; and
XPhos-Pd-G2 for Pd(dppf)Cl,—CH,Cl,; employing micro-
wave heating at 150° C. for 1 h. MS (ESI): mass calcd. for
C,6H,,FNLO, 347.1; m/z found, 348.1 [M+H]*. ‘H NMR
(600 MHz, DMSO-d) d 13.40 (s, 1H), 8.19 (d, J=1.5 Hz,
1H), 8.09 (d, J=8.6 Hz, 1H), 8.06 (d, J=8.6 Hz, 1H), 7.87 (s,
1H), 7.31 (s, 1H), 3.86 (s, 3H), 2.58 (s, 3H).

Example 52: 6-Ethyl-5-(7-methyl-1H-indazol-5-yl)-
2-(trifluoromethyl)-[1,2,4]triazolo[1,5-a]pyridine

v
) AR N/>_CF3

/

HN—N

The title compound was prepared in a manner analogous
to Bxample 1, substituting 5-chloro-6-ethyl-2-(trifluorom-
ethyl)-[1,2,4]triazolo[1,5-a]pyridine (Intermediate 53) for
5-chloro-2,6-bis(trifluoromethyl)-[1,2,4]triazolo[ 1,5-a] pyri-
dine, 7-methyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-
2-yl)-1H-indazole (Intermediate 2) for 7-chloro-5-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-indazole,
XPhos-Pd-G2 for Pd(dppHCl,—CH,Cl,. employing micro-
wave heating at 190° C. for 1 h. MS (ESI): mass calcd. for
C,,H,,F.N,, 345.1; m/z found, 346.2 [M+H]*. "H NMR
(500 MHz, DMSO-d,) § 13.44 (s, 1H), 8.19 (s, 1H), 8.01 (d,
J=9.2 Hz, 1H), 7.96 (d, ]=9.2 Hz, 1H), 7.77 (s, 1H), 7.22 (s,
1H), 2.59 (s, 3H), 2.57-2.51 (m, 2H), 1.11 (t, I=7.5 Hz, 3H).

and
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Example 53: 5-(7-Chloro-1H-indazol-5-y1)-6-(1,1-
difluoroethyl)-2-(trifluoromethyl)-[1,2,4]triazolo[ 1,
5-a]pyridine

Cl

Vi

HN=-—N

The title compound was prepared in a manner analogous
to Example 1, substituting 6-(1,1-difluoroethyl)-5-iodo-2-
(trifluoromethyl)-[1,2,4]triazolo[ 1,5-a]pyridine (Intermedi-
ate 54) for 5-chloro-2,6-bis(trifluoromethyl)-[1,2,4]triazolo
[1.5-a]pyridine, employing conventional heating at 90° C.
for 1 h. MS (ESI): mass caled. for C, ;H,CIF,N,, 401.0; m/z
found, 402.0 [M+H]*. 'H NMR (400 MHz, DMSO-d,) §
13.95 (s, 1H), 8.36 (s, 1H), 8.23-8.19 (m, 1H), 8.15-8.11 (m,
1H), 8.02-7.97 (m, 1H), 7.71 (d, I=1.3 Hz, 1H), 1.84 (t,
J=19.0 Hz. 3H).

BExample 54: 6-(2-(Difluoromethyl)-6-(triffuorom-
ethyl)-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl)benzo[d]
thiazol-2(3H)-one

7 /N: :F
AN N\N/ F

F3C

S

N

0]

Step A: 6-(2-(Difluoromethyl)-6-(trifluoromethyl)-
[1,2,4]triazolo[1,5-a]pyridin-5-y1)-3-((2-(trimethylsi-
lyl)ethoxy)methyl)benzo[d]thiazol-2(3H)-one

The title compound was prepared in a manner analogous
to Example 1, substituting 5-chloro-2-(difluoromethyl)-6-
(trifluoromethyl)-[1,2,4]triazolo[ 1,5-a]pyridine (Intermedi-
ate 21) for 5-chloro-2,6-bis(trifluoromethyl)-[1,2,4]triazolo
[1.5-a]pyridine and 6-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-y1)-3-((2-(trimethylsilyl)ethoxy )methyl)
benzo[d]thiazol-2(3H)-one (Intermediate 7) for 7-chloro-5-
(4.4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)-1H-indazole,
employing conventional heating at 90° C. for 17 h. MS
(ESI): mass calcd. for C,,H,,F;N,0,88i, 516.1; m/z found,
517.0 [M+H]*.
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Step B: 6-(2-(difluoromethyl)-6-(trifluoromethyl)-
[1,2,4]triazolo[ 1,5-a]pyridin-5-yl)benzo[d]thiazol-2
(3H)-one

To a solution of 6-(2-(difluoromethyl)-6-(trifluorom-
ethyl)-[1,2,4]triazolo[1,5-a]pyridin-5-y1)-3-((2-(trimethylsi-
lyl)ethoxy)methyl)benzo[d|thiazol-2(3H)-one (38  mg,
0.074 mmol) in DCM (1.2 mL) was added TFA (0.6 mL).
The mixture was stirred at rt for 1 h, and then the solvent was
removed in vacuo. The residue was dissolved in a 2N
solution of NH; in MeOH (1 mL). After stirring for 1 h, the
solvent was removed in vacuo, and the residue was purified
by reverse-phase HPLC (XBridge C18 ODB column, 5-99%
ACN in 20 mM NH,OH) to vield the title compound (19 mg,
68%). MS (ESI): mass calcd. for C;H,FN,OS, 386.0; m/z
found, 387.0 [M+H]*. "H NMR (500 MHz, CD,0D) § 8.13
(d,J=9.5Hz, 1H), 8.03 (d, J=9.5 Hz, 1H), 7.68 (d, J=1.7 Hz,
1H), 7.44 (dd, J=8.2, 1.7 Hz, 1H), 7.32 (d, J=8.3 Hz, 1H),
6.93 (t, J=53.0 Hz, 1H).

Example 55: 6-(4-Fluorophenyl)-3-(7-methyl-1H-
indazol-5-y1)-2-(trifluoromethyl)-[1,2,4]triazolo[ 1,5-
a|pyridine

Z N\ =N
) JZLRN N/>;CF3

/

HN—N

F |

A microwave vial was charged with 5-chloro-6-iodo-2-
(trifluvoromethyl)-[1,2,4]triazolo[1,5-a]pyridine (Intermedi-
ate 17, 30 mg, 86 umol), 4-fluorophenylboronic acid (12.7
mg, 91 umol), Pd(PPh;), (5.0 mg, 4.3 umol), sat. aq.
Na,CO, (0.3 mL), and 1,4-dioxane (1.2 mL). The vial was
evacuated under vacuum, backfilled with Na (x3), and then
capped and sealed. The mixture was heated in a microwave
reactor at 110° C. for 1 h. After cooling to rt, the cap of the
vial was removed, and 7-methyl-5-(4,4,5,5-tetramethyl-1,3,
2-dioxaborolan-2-yl)-1H-indazole (Intermediate 2, 33 mg,
0.13 mmol) and Pd(dppf)Cl,—CH,Cl, (6.3 mg, 8.6 umol)
were added. The head space was purged with Na and the vial
was capped. The reaction mixture was heated in a micro-
wave reactor at 190° C. for 1 h. After cooling to rt, the
mixture was diluted with EtOAc and washed with H,O. The
aqueous layer was extracted with EtOAc (2x), and the
combined organics were washed with brine, dried over
Na,SO, and filtered. After concentrating the filtrate in
vacuo, the residue was purified by flash column chromatog-
raphy (SiO,; 0-100% EtOAc/hexanes) to afford the title
compound as a white solid (17 mg, 48%). MS (ESI): mass
caled. for C, H,,F N, 411.1; m/z found, 412.0 [M+H]*. 'H
NMR (600 MHz, CD,0D) 6 8.02 (s, 1H), 7.93 (s, 2H), 7.65
(s, IH), 7.27-7.21 (m, 2H), 7.18 (t, J=1.2 Hz, 1H), 6.96 (t,
J=8.8 Hz, 2H), 2.52 (s, 3H).
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Example 56: 6-(4-Fluorophenyl)-5-(1H-indazol-5-
y1)-2-(trifluoromethyl)-[1,2,4]triazolo[ 1,5-a]pyridine

7NN
CF;
\ N\N/>7
/

HN—~—WN

F |

The title compound was prepared in a manner analogous
to, substituting 5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-
2-yl)-1H-indazole for 7-methyl-5-(4,4,5,5-tetramethyl-1,3,
2-dioxaborolan-2-y1)-1H-indazole. MS (ESI): mass caled.
for C,,H, F,N;, 397.1; m/z found, 398.0 [M+H]*. '"H NMR
(500 MHz, CDCl,) 6 10.77 (s, 1H), 8.02 (d, J=1.1 Hz, 1H),
7.92 (d, I=9.2 Hz, 1H), 7.81-7.76 (m, 2H), 7.49-7.43 (m,
1H), 7.36 (dd, I=8.7, 1.6 Hz, 1H), 7.15-7.09 (m, 2H), 6.93
(t, J=8.7 Hz, 2H).

Example 57: 5-(6-(4-Fluorophenyl)-2-(trifluorom-
ethyl)-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl)-7-methylin-
dolin-2-one

7N\ =N
oo~ N/>7 .

F O

The title compound was prepared in a manner analogous
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ethyl-1,3,2-dioxaborolan-2-yl)-indolin-2-one (Intermediate
3) for 7-methyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-
2-yl)-1H-indazole. MS (ESI): mass caled. for
C,,H,,F,N,O, 426.1; m/z found, 427.0 [M+H]*. "H NMR
(600 MHz, DMSO-dy) 8 10.59 (s, 1H), 8.06 (d, J=9.2 Hz,
1H), 7.94 (d, I=9.2 Hz, 1H), 7.30-7.25 (m, 2H), 7.19-7.12
(m, 3H), 7.00 (s, 1H), 3.47 (s, 2H), 2.11 (s, 3H).
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Example 58: 5-(7-Methyl-1H-indazol-5-y1)-6-(pyri-
din-3-y1)-2-(trifluoromethyl)-[1,2,4]triazolo[1,5-a]
pyridine

HN\N

The title compound was prepared in a manner analogous
to Example 55, substituting pyridine-3-boronic acid for
4-fluorophenylboronic acid. MS (ESI): mass caled. for
CyoH,5F5Ng, 394.1; m/z found, 395.0 [M+H]*. 'H NMR
(500 MHz, CD,0D) 6 8.40-8.35 (m, 2H), 8.04-7.98 (m, 3H),
7.77 (dt, J=7.9, 1.9 Hz, 1H), 7.66 (s, 1H), 7.34 (dd, J=7.9,
5.0 Hz, 1H), 7.24 (s, 1H), 2.53 (s, 3H).

Example 59: 5-(7-Methyl-1H-indazol-5-y1)-6-(pyri-
din-4-v1)-2-(trifluoromethyl)-[1,2,4]triazolo[1,5-a]
pyridine

/

HN~—N

The title compound was prepared in a manner analogous
to Example 55, substituting pyridine-4-boronic acid for
4-fluorophenylboronic acid. MS (ESI): mass caled. for
CooH,5F5Ng, 394.1; m/z found, 395.1 [M+H]*. 'H NMR
(500 MHz, CD,0D) 6 8.40 (d, J=6.1 Hz, 2H), 8.05-7.97 (m,
3H), 7.67 (s, 1H), 7.33-7.28 (m, 2H), 7.25 (s, 1H), 2.54 (s,
3H).
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Example 60: 6-(4-Fluorophenyl)-2-methyl-5-(7-
methyl-1H-indazol-5-y1)-[1,2.4]triazolo[1,5-a]pyri-
dine

/ N
oS

7

HN\N

F |

The title compound was prepared in a manner analogous
to Example 55, substituting 5-chloro-6-iodo-2-methyl-[1,2,
4]triazolo[1,5-a]pyridine (Intermediate 55) for 5-chloro-6-
iodo-2-(trifluoromethyl)-[1,2,4]triazolo[ 1,5-a]pyridine, and
substituting XPhos-Pd-G2 for Pd(dppf)CL,—CH,Cl,. MS
(ESI): mass calcd. for C,,H,FNg, 357.1; m/z found, 358.2
[M+H]*. '"H NMR (500 MHz, CD,0D) 8 8.00 (s, 1H), 7.77
(d, 9.1 Hz, 1H), 7.72 (d, J=9.1 Hz, 1H), 7.59 (s, 1H),
7.23-7.16 (m, 3H), 6.93 (t, J=8.8 Hz, 2H), 2.52 (s, 3H), 2.48
(s, 3H).

Example 61: 2-Ethyl-6-(4-fluorophenyl)-5-(7-
methyl-1H-indazol-5-y1)-[1,2.4]triazolo[1,5-a]pyri-
dine

Vi

HN~—N

The title compound was prepared in a manner analogous
to Example 55, substituting 5-chloro-2-ethyl-6-i0do-[1,2,4]
triazolo[1,5-a]pyridine (Intermediate 25) for 5-chloro-6-
iodo-2-(trifluoromethyl)-[1,2,4]triazolo[ 1,5-a]pyridine, and
substituting XPhos-Pd-G2 for Pd(dppf)Cl,—CH,Cl,. MS
(ESI): mass calcd. for C,,H,FNs, 371.2; m/z found, 372.1
[M+H]*. "H NMR (500 MHz, CD,0D) 8 8.00 (s, 1H), 7.77
(d. J29.2 Hz, 1H), 7.73 (d, I=9.2 Hz, 1H), 7.60 (s, 1H),
7.22-7.17 (m, 3H), 6.93 (t, I=8.8 Hz, 2H), 2.84 (q, I=7.6 Hz,
2H), 2.51 (s, 3H), 1.33 (t, I=7.6 Hz, 3H).
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Example 62: 2-Cyclopropyl-6-(4-fluorophenyl)-5-
(7-methyl-1H-indazol-5-y1)-[1,2,4]triazolo[1,5-a]
pyridine

ya N
N NiNM

/

HN—N

F I

The title compound was prepared in a manner analogous
to Example 55, substituting 5-chloro-2-cyclopropyl-6-iodo-
[1,2,4]triazolo[1,5-a]pyridine  (Intermediate  26)  for
5-chloro-6-iodo-2-(trifluoromethyl)-[1,2,4]triazolo[1,5-a]
pyridine. MS (ESI): mass caled. for C5,H,FNy, 383.2; m/z
found, 384.0 [M+H]*. 'H NMR (500 MHz, DMSO-d,) d
13.30 (s, 1H), 8.05 (s, 1H), 7.74 (d, J=9.1 Hz, 1H), 7.68 (d,
J=9.1 Hz, 1H), 7.56 (s, 1H), 7.25-7.19 (m, 2H), 7.15 (s, LH),
7.06 (1, I=8.9 Hz, 2H), 2.47 (s, 3H), 2.12-2.02 (m, 1H),
1.02-0.90 (m, 4H).

Example 63: 5-(2,6-Bis(trifluoromethyl)pyrazolol[ 1,
5-a]pyridin-7-yl)-7-chloro-1H-indazole

/ =
CF
Yy, 3
N
FsC NN
Cl /
HN—N

Step A: Ethyl 7-(7-chloro-1H-indazol-5-y1)-2,6-bis
(trifluvoromethyl)pyrazolo[ 1,5-c]pyridine-3-carboxy-
late

A solution of ethyl 7-chloro-2,6-bis(trifluoromethyl)pyra-
zolo[1,5-c|pyridine-3-carboxylate (Intermediate 41, 300
mg, 0.832 mmol), 7-chloro-5-(4,4,5.5-tetramethyl-1,3,2-di-
oxaborolan-2-yl)-1H-indazole (Intermediate 1, 300 mg, 1.08
mmol), K,CO; (287 mg, 2.08 mmol), Pd(dppHCl, (61 mg,
0.0834 mmol) and water (360 pL) in 1,4-dioxane (3.6 mL)
was stirred at 110° C. for 18 h under argon. The reaction
mixture was evaporated under reduced pressure. Purification
(FCC, §i0,; 0-10% EtOAc/hexanes) afforded the title com-
pound (95 mg, 24%) as a yellow solid. MS (ESI): mass
caled. for C,H,,CIF.N,O,, 476.1; m/z found, 477.1
[M+H]*.

Step B: 7-(7-Chloro-1H-indazol-5-y1)-2.6-bis(trif-
luoromethyl)pyrazolo[ 1,5-a]pyridine-3-carboxylic
acid

A solution of ethyl 7-(7-chloro-1H-indazol-5-y1)-2,6-bis
(trifluoromethyl)pyrazolo[1,5-c]pyridine-3-carboxylate
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(120 mg, 0.252 mmol), lithium hydroxide monohydrate (32
mg, 0.763 mmol) and water (650 ul.) in 1,4-dioxane (3.2
mL) was stirred at 60° C. for 3 h. The reaction mixture was
cooled to rt and stirred for 18 h, followed by heating at 60°
C. for 1 h. After cooling to rt, the reaction mixture was
acidified to pH 3 by addition of 0.5 M HCI. The mixture was
concentrated to remove 1,4-dioxane and the residue was
diluted with water (20 mL). The aqueous layer was extracted
with EtOAc (3x20 mL). The combined organic layers were
dried over Na,SQ,, filtered and evaporated to give the title
compound (55 mg, 48%) as a yellow solid. MS (ESI): mass
caled. for C,H,CIF.N,O,, 476.1; m/z found, 443.7
[M+H]*.

Step C: 7-(7-Chloro-1H-indazol-5-y1)-2,6-bis(trif-
luoromethyl)pyrazolo[1,5-a]pyridine

To a solution of 7-(7-chloro-1H-indazol-5-y1)-2,6-bis(tri-
fluoromethyl)pyrazolo[1,5-a]pyridine-3-carboxylic acid (54
mg, 0.12 mmol) and AcOH (1 pL, 0.0175 mmol) in DMSO
(2 mL) was added silver carbonate (10 mg, 0.0363 mmol),
and the reaction mixture was stirred at 120° C. for 1.5 h.
After cooling to rt, the mixture was diluted with EtOAc (50
mL) and the layers were separated. The organic layer was
washed with brine (5x15 mL). The combined aqueous layers
were extracted with FtOAc (2x15 mL). The combined
organic layers were dried over Na,SQO,, filtered and evapo-
rated. The residue was purified by flash column chromatog-
raphy (SiO,; 0-1% MeOH/CHCL,). The crude product was
taken up in EtOH and evaporated (3x5 mL). The residue was
triturated with Et,O (2 mL) to give the title compound (25
mg, 51%) as a white solid. MS (ESI): mass calcd. for
C,HCIFN,, 404.0; m/z found, 405.0 [M+H]*. 'H NMR
(300 MHz, DMSO-dy) & 13.94 (s, 1H), 835 (s, 1H),
8.18-8.08 (m, 1H), 7.98 (s, 1H), 7.79 (d, J=9.5 Hz, 1H), 7.71
(s, 1H), 7.39 (s, 1H).

Example 64: 5-(2,6-Bis(trifluoromethyl)pyrazolo[ 1,
5-a]pyridin-7-y1)-7-methyl-1H-indazole

/

HN—nN

The title compound was prepared in a manner analogous
to Example 63, substituting 7-methyl-5-(4,4,5,5-tetram-
ethyl-1,3,2-dioxaborolan-2-yl)-1H-indazole ~ (Intermediate
2) for 7-chloro-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-
2-yl)-1H-indazole in Step A. MS (ESI): mass caled. for
C,-H, FgN,, 384.1; m/z found, 385.1 [M+H]* 'H NMR
(300 MHz, DMSO-d,) & 13.46 (s, 1H), 8.19 (d, J=1.4 Hz,
1H), 8.10 (d, J=9.4 Hz, 1H). 7.79 (d, J=9.3 Hz, 1H),
7.78-7.74 (m, 1H), 7.37 (s, 1H), 7.23 (s, 1H), 2.58 (s, 3H).
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Example 65: 5-(2,6-Bis(trifluoromethyl)pyrazolol[1,
5-a]pyridin-7-yl)-7-methylindolin-2-one

/ o
CF;
N4
F,C A N
HN
0

A mixture of 7-chloro-2,6-bis(trifluoromethyl)pyrazolo
[1,5-a]pyridine (Intermediate 42, 180 mg, 0.624 mmol),
7-methyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)
indolin-2-one (Intermediate 3, 221 mg, 0.809 mmol),
K,CO; (216 mg, 1.56 mmol), and Pd(dppf)Cl, (46 mg,
0.063 mmol) in a mixture of 1,4-dioxane and water (10:1,
2.2 mL) was stirred at 110° C. for 18 h under argon. After
cooling to rt, additional Pd(dppf)CL, (46 mg, 0.063 mmol)
was added and the reaction mixture was stirred at 110° C. for
2 h. The mixture was loaded directly onto a silica gel column
and eluted with diisopropyl ether. The crude product was
purified by preparative HPLC eluting with acetonitrile:water
(80:20—5:95—80:20) over 14 min. The product was taken
up in water (30 mL) and extracted with ethyl acetate (2x30
mL). The combined organic layers were dried over MgSQO,,
filtered and evaporated. The residue was taken up in FtOH
and evaporated (3x5 mL). The crude product was triturated
with Et,O to give the title compound (36 mg, 14%) as a
white solid. MS (ESI): mass calcd. for C,H,,F{N;0, 399.1;
m/z found, 400.1 [M+H]*. "H NMR (500 MHz, DMSO-d,)
0 10.68 (s, 1H), 8.06 (d, J=9.4 Hz, 1H), 7.74 (d, J=9.5 Hz,
1H), 7.35 (s, 1H), 7.21-7.15 (m, 1H), 7.15-7.09 (m, 1H),
3.61 (d, J=22.6 Hz, 1H), 3.56 (d, ]=22.8 Hz, 1H), 2.26 (s,
3H).

Fxample 66: 5-(2,6-Bis(triffuoromethyl)pyrazolo[1,
S-a]pyridin-7-yl)-7-chloroindolin-2-one

/ —
CF;
NV
F,C A N
cl
HN
0

The title compound was prepared in a manner analogous
to Example 65, substituting 7-chloro-5-(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-yl)indolin-2-one (Intermediate 5) for
7-methyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)
indolin-2-one. MS (ESI): mass caled. for C,,H,CIF,N,O,
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419.0; m/z found, 420.0 [M+H]*. 'H NMR (300 MHe,
DMSO-dg) 8 11.09 (s, 1H), 8.09 (d, 1=9.4 Hz, 1H), 7.75 (d,
1=9.5 Hz, 1H), 7.54-7.47 (m, 1H), 738 (s, 1H), 7.38-7.33
(m, 1H), 3.76-3.72 (m, 2H).

Example 67: 5-(2-Cyclopropyl-6-(trifluoromethyl)
pyrazolo[1,5-a]pyridin-7-yl)-7-methylindolin-2-one

/ =
N/
FiC N N
HN
0

A mixture of 7-bromo-2-cyclopropyl-6-(trifluoromethyl)
pyrazolo[1,5-a]pyridine (Intermediate 43, 137 mg, 0.449
mmol), 7-methyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxaboro-
lan-2-yD)indolin-2-one (Intermediate 3, 122 mg, 0.447
mmol), K,CO, (155 mg, 1.12 mmol) and Pd(dppf)Cl, (33
mg, 0.0451 mmol) in a mixture of 1,4-dioxane and water
(10:1, 2.2 mL) was stirred at 110° C. for 18 h under argon.
After cooling to rt, the solvent was removed in vacuo. The
residue was taken up in EtOAc (40 mL) and washed with
water (2x10 mL). The organic layer was dried over MgSO,,
filtered and evaporated. The residue was purified by flash
column chromatography (SiO,; 5% MeOH/Et,0). The
crude product was taken up in EtOH and evaporated (3x5
mL). The residue was triturated with diethyl ether to give the
title compound (74 mg, 44%) as a tan solid. MS (ESI): mass
caled. for C,oH, F;N50, 371.1; m/z found, 372.1 [M+H]*,
'"H NMR (500 MHz, DMSO-d,) § 10.66 (s, 1H), 7.70 (d,
J=9.4 Hz, 1H), 7.44 (d, I=9.4 Hz, 1H), 7.12-7.09 (m, 1H),
7.07-7.04 (m, 1H), 6.42 (s, 1H), 3.62 (d, J=22.9 Hz, 1H),
3.57 (d, J=22.9 Hz, 1H), 2.25 (s, 3H), 2.02-1.92 (m, 1H),
1.00-0.91 (m, 2H), 0.74-0.65 (m, 2H).

Example 68: 5-(2-Cyclopropyl-6-(trifluoromethyl)
pyrazolo[ 1,5-a]pyridin-7-yl1)-7-chloroindolin-2-one

/ =
N/
FiC A N
¢l
HN
0

The title compound was prepared in a manner analogous
to Example 67, substituting 7-chloro-5-(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-yl)indolin-2-one (Intermediate 5) for
7-methyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)

10

15

20

25

30

35

40

45

50

55

60

124
indolin-2-one. MS (ESI): mass calcd. for C,H, ;CIF;N;0,
391.1; mv/z found, 392.0 [M+H]". 'H NMR (500 MHz,
DMSO-dg) 8 11.05 (s, 1H), 7.74 (d, 1=9.4 Hz, 1H), 7.45 (d,
J=9.4 Hz, 1H), 7.41-7.38 (m, 1H), 7.29-7.25 (m, 1H), 6.45
(s, 1H), 3.71 (d, J=22.7 Hz, 1H), 3.70 (d, J=22.8 Hz, 1H),
2.03-1.93 (m, 1H), 1.01-0.91 (m, 2H), 0.77-0.65 (m, 2H).

Example 69: 5-(2-Cyclopropyl-6-(trifluoromethyl)
pyrazolo[1,5-a]pyridin-7-y1)-7-methyl-1H-indazole

/

HN—N

The title compound was prepared in a manner analogous
to Example 67, substituting 7-methyl-5-(4,4,5,5-tetram-
ethyl-1,3.2-dioxaborolan-2-yl)-1H-indazole  (Intermediate
2) for 7-methyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-
2-yl)indolin-2-one. MS (ESI): mass calcd. for C,;H,;F.N,,
356.1; m/z found, 357.2 [M+H]*. 'H NMR (500 MHz,
CDCl,) 8 10.93 (br s, 1H), 8.02 (s, 1H), 7.66-7.63 (m, 1H),
7.52(d, 9.4 Hz, 1H), 7.40 (d, ]-9.4 Hz, 1H), 7.19-7.16 (m,
1H), 6.24 (s, 1H), 2.68-2.41 (m, 3H), 2.20-2.12 (m, 1H),
1.06-0.98 (m, 2H), 0.85-0.77 (m, 2H).

Example 70: 7-Chloro-5-(2-cyclopropyl-6-(trifluo-
romethyl)pyrazolo[1,5-a]pyridin-7-yl)-1H-indazole

/ =
N/
FsC N N
Cl
HN~N

The title compound was prepared in a manner analogous
to Example 67, substituting 7-chloro-5-(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-yl)-1H-indazole (Intermediate 1) for
7-methyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)
indolin-2-one. MS (ESI): mass caled. for C,H,,CIF;N,,
376.1; m/z found, 377.1 [M+H]*. 'HNMR (300 MHz,
DMSO-dy) 6 13.90 (br s, 1H), 8.33 (s, 1H), 7.92-7.83 (m,
1H), 7.78 (d, J=9.3 Hz, 1H), 7.63-7.56 (m, 1H), 7.49 (d,
J=9.4 Hz, 1H), 6.48 (s, 1H), 2.01-1.90 (m, 1H), 1.00-0.88
(m, 2H), 0.73-0.64 (m, 2H).
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Example 71: 5-(2-Isopropyl-6-(trifluoromethyl)
pyrazolo[1,5-a]pyridin-7-yl)-7-methylindolin-2-one

Z =
N
F,C A N
HN
0

The title compound was prepared in a manner analogous
to Example 67, substituting 7-bromo-2-isopropyl-6-(trifluo-
romethyl)pyrazolo[1,5-c]pyridine (Intermediate 44) for
7-bromo-2-cyclopropyl-6-(trifluoromethyl)pyrazolo[ 1,5-c]
pyridine. MS (ESI): mass caled. for C,H,3F;N;0O, 373.1;
m/z found, 374.2 [M+H]*. '"H NMR (300 MHz, DMSO-d)
8 10.65 (s, 1H), 7.77 (d, J=9.3 Hz, 1H), 7.46 (d, J=9.4 Hz,
1H), 7.15-7.09 (m, 1H), 7.09-7.05 (m, 1H), 6.68 (s, 1H),
3.57 (s, 2H), 3.07-2.90 (m, 1H), 2.25 (s, 3H), 1.20 (d, J=6.9
Hz, 6H).

Example 72: 5-(2-Isopropyl-6-(riffuoromethyl)
pyrazolo[1,5-a]pyridin-7-yl)-7-chloroindolin-2-one

/ e
N
FiC N N
cl
HN
0

The title compound was prepared in a manner analogous
to Example 67, substituting 7-bromo-2-isopropyl-6-(trifluo-
romethyl)pyrazolo[1,5-c]pyridine (Intermediate 44) for
7-bromo-2-cyclopropyl-6-(trifluoromethyl)pyrazolo[ 1,5-¢c]
pyridine and 7-chloro-5-(4,4,5,5-tetramethyl-1,3,2-dioxa-
borolan-2-yl)indolin-2-one (Intermediate 5) for 7-methyl-5-
(4.4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)indolin-2-one.
MS (ESI): mass caled. for C,;H,sCIF;N;0, 393.1; m/z
found, 394.1 [M+H]*. 'H NMR (300 MHz, DMSO-d,) &
11.04 (s, 1H), 7.81 (d, I=9.3 Hz, 1H), 7.47 (d, I=9.4 Hz, 1H),
7.44-7.37 (m, 1H), 7.31-7.25 (m, 1H), 6.70 (s, 1H), 3.70 (s,
2H), 3.10-2.91 (m, 1H), 1.21 (d, J=6.9 Hz, 6H).
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Example 73: 7-Chloro-5-(2-isopropyl-6-(trifluorom-
ethyl)pyrazolo[1,5-a]pyridin-7-yl)-1H-indazole

~ =
/
N
FsC N N
Cl /
HN—N

The title compound was prepared in a manner analogous
to Example 67, substituting 7-bromo-2-isopropyl-6-(trifluo-
romethyl)pyrazolo[1,5-a]pyridine (Intermediate 44) for
7-bromo-2-cyclopropyl-6-(trifluoromethyl)pyrazolo[ 1,5-a]
pyridine and 7-chloro-5-(4,4,5,5-tetramethyl-1,3,2-dioxa-
borolan-2-y1)-1H-indazole (Intermediate 1) for 7-methyl-5-
(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)indolin-2-one.
MS (ESI): mass caled. for C,;H, ,CIF;N,, 378.1; m/z found,
379.1 [M+H]*. "H NMR (500 MHz, DMSO-d,) 3 13.87 (br
s, 1H), 8.38-8.29 (m, 1H), 7.92-7.87 (m, 1H), 7.84 (d, J=9.4
Hz, 1H), 7.63-7.56 (m, 1H), 7.51 (d, J=9.4 Hz, 1H), 6.72 (s,
1H), 3.05-2.89 (m, 1H), 1.26-1.13 (m, 6H).

Exaniple 74: 5-(2-Isopropyl-6-(trifluoromethyl)
pyrazolo[1,5-a]pyridin-7-y1)-7-methyl-1H-indazole

HN\N

Step A: 7-methyl-5-[3-(trifluoromethyl)-2-pyridyl]-
1H-indazole

A mixture of 2-bromo-3-(trifluoromethyl)pyridine (1 g,
4.42 mmol), tert-butyl 7-methyl-5-(4,4,5,5-tetramethyl-1,3,
2-dioxaborolan-2-yl)indazole-1-carboxylate (Intermediate
45, 2.06 g, 5.75 mmol), K,CO, (1.55 g, 11.2 mmol), and
Pd(dppH)Cl, (330 mg, 0.451 mmol) in a mixture of 1,4-
dioxane and water (10:1, 33 mL) was stirred at 110° C. for
18 h under argon. After cooling to rt, the solvents were
removed in vacuo. The residue was purified by flash column
column chromatography (Si0,; 20-50% EtOAc/hexanes) to
give the title compound (560 mg, 45% yield) as a pale
yellow solid. MS (ESI): mass calced. for C, H, JF3N;, 277.1;
m/z found, 278.1 [M+H]*.

Step B: 7-Methyl-1-tetrahydropyran-2-yl1-5-[3-(trif-
luoromethyl)-2-pyridyl]indazole

To a solution of 7-methyl-5-[3-(trifluvoromethyl)-2-
pyridyl]-1H-indazole (1.24 g, 4.47 mmol) in DCM (20 mL)
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was added 3.4-dihydro-2H-pyran (1.8 mL, 19.7 mmol) and
pyridinium p-toluenesulfonate (250 mg, 0.995 mmol). The
reaction mixture was stirred at rt for 18 h. The mixture was
diluted with DCM (150 mL) and washed with water (3x30
mL). The organic layer was dried over MgSO,, filtered and
evaporated to give the title compound (1.72 g, crude) as a
yellow oil. MS (ESI): mass caled. for C,gH,F;N;0,361.1;
m/z found, 362.2 [M+H]".

Step C: 2-(7-Methyl-1-tetrahydropyran-2-yl-inda-
70l-5-y1)-3-(triflvoromethyl)pyridin-1-ium-1-amine
2.4,6-trimethylbenzenesulfonate

To acooled (-5° C.) solution of TFA (6.9 mL, 90.1 mmol)
and water (0.8 mL) was added ethyl (1E)-N-(2,4,6-trimeth-
ylphenyl)sulfonyloxyethanimidate (1.27 g, 4.45 mmol), and
the reaction mixture was stirred for 1.5 h. To the reaction
mixture was added ice water (30 mL). The precipitate was
collected and washed with water (10x10 mL). The solid was
dissolved in DCM (15 mL), dried over MgSQ,, and filtered.
The filtrate was cooled to 0° C. and 7-methyl-1-tetrahydro-
pyran-2-y1-5-[3-(trifluoromethyl)-2-pyridylJindazole (1.72
g, 476 mmol) in DCM (3 mL) was added. The reaction
mixture was allowed to warm to rt and stirred for 1 h. The
solvents were removed in vacuo and the residue was tritu-
rated with Et,O (4x10 mL) to give the title compound (1.77
g, crude) as a yellow foam. MS (ESI): mass caled. for
C,oH,,FsN,0, 377.2; m/z found, 378.2 [M+H]".

Step D: Ethyl 2-isopropyl-7-(7-methyl-1-tetrahydro-
pyran-2-yl-indazol-5-y1)-6-(trifluoromethyl)pyrazolo
[1,5-c]pyridine-3-carboxylate

To a solution of 2-(7-methyl-1-tetrahydropyran-2-yl-in-
dazol-5-y1)-3-(trifluoromethyl)pyridin-1-ium-1-amine 2,4,
6-trimethylbenzenesulfonate (1.7 g, 2.95 mmol) in DMF (25
mlL) was added ethyl 4-methylpent-2-ynoate (500 mg, 3.57
mmol) and K,CO, (490 mg, 3.55 mmol). The reaction
mixture was stirred at 1t for 18 h. The reaction mixture was
diluted with EtOAc (300 mL) and washed with water (4x50
mL). The organic layer was dried over MgSQ,, filtered and
evaporated. The residue was purified by flash column chro-
matography (Si0,; 0-10% diisopropyl ether/hexanes) to
give the title compound (459 mg, 30% yield) as a yellow
foam. MS (ESI): mass caled. for C,,H,F;N,O;, 514.2; m/z
found, 515.2 [M+H]".

Step E: 2-Isopropyl-7-(7-methyl-1H-indazol-5-y1)-
6-(trifluoromethyl)pyrazolo[1,5-¢|pyridine-3-car-
boxylic acid

To a suspension of ethyl 2-isopropyl-7-(7-methyl-1-tetra-
hydropyran-2-yl-indazol-5-y1)-6-(trifluoromethyl)pyrazolo
[1.5-c]pyridine-3-carboxylate (450 mg, 0.875 mmol) in a
mixture of 1,4-dioxane and water (5:1, 20.4 mL) was added
lithium hydroxide monohydrate (55 mg, 1.31 mmol). The
reaction mixture was stirred at 60° C. for 3 h and then at 90°
C. for 21 h. Additional lithium hydroxide monohydrate (7
mg, 0.17 mmol) was added and the stirring continued at 90°
C. for 6 h. After cooling to rt, the mixture was acidified to
pH 3 by addition of 1 M HCI. The mixture was stirred at
room temperature for 3 h and concentrated in vacuo. The

residue was taken up in water (40 mL) and extracted with
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EtOAc (2x100 mL). The combined organic layers were
washed with water (30 mL), dried over MgSO,, filtered and
evaporated to give the title compound (380 mg, crude) as a
white solid. MS (ESI): mass caled. for C, H,,F;N,O,,
402.1; m/z found, 403.2 [M+H]*.

Step F: 2-Isopropyl-7-(7-methyl-1H-indazol-5-y1)-6-
(trifluoromethyl)pyrazolo[1,5-a]pyridine

To a solution of 2-isopropyl-7-(7-methyl-1H-indazol-5-
y1)-6-(trifluoromethyl)pyrazolo[1,5-a]pyridine-3-carboxylic
acid (380 mg, 0.944 mmol) in DMSO (16 mL) was added
AcOH (8 L, 0.14 mmol) and silver carbonate (78 mg, 0.283
mmol). The reaction mixture was heated at 120° C. for 2 h.
The mixture was diluted with EtOAc (50 mL) and the layers
were separated. The organic layer was washed with brine
(5%x20 mL), dried over MgSO.,, filtered, and evaporated. The
residue was purified by flash column chromatography (SiO,;
100% diisopropyl ether). The crude product was triturated
with diethyl ether (3 mL) and dried in vacuo to give the title
compound (31 mg, 9%) as a white solid. MS (ESI): mass
caled. for C,gH,,F5N,, 358.1; m/z found, 359.2 [M+H]*. 'H
NMR (500 MHz, DMSO-d,) 6 13.38 (s, 1H), 8.21-8.12 (m,
1H), 7.81 (d, J=9.3 Hz, 1H), 7.72-7.64 (m, 1H), 7.49 (d,
J=9.3 Hz, 1H), 7.22-7.13 (m, 1H), 6.73-6.65 (m, 1H),
3.00-2.90 (m, 1H), 2.57 (s, 3H), 1.24-1.13 (m, 6H).

Example 75: 7-Chloro-5-(2-cyclopropyl-8-methyl-6-

(trifluoromethyl)-[1,2.4]triazolo[ 1,5-a]pyridin-5-y1)

indolin-2-one

F5C

Cl

O

The title compound was prepared in a manner analogous
to Example 1, using 7-chloro-5-(4,4,5,5-tetramethyl-1,3,2-
5)
S-chloro-2-cyclopropyl-8-methyl-6-(trifluoromethyl)-[ 1,2,
4]triazolo[ 1,5-a]pyridine (Intermediate 74). MS (ESI): mass
caled. for C H,,F,N,O, 406.8; m/z found, 407.3 [M+H]*.
'"H NMR (400 MHz, DMSO-d) 5 11.10 (s, 1H), 7.82 (d,
J=1.3 Hz, 1H), 747 (d, J-1.5 Hz, 1H), 7.33 (d, J=1.6 Hz,
1H),3.73 (s, 2H), 2.58 (d, J=1.1 Hz, 3H), 2.12 (tt, ]-6.3, 4.9
Hz, 1H), 1.06-1.00 (m, 2H), 0.96 (dd, J=4.6, 2.7 Hz, 2H).

dioxaborolan-2-yl)indolin-2-one  (Intermediate and
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Example 76: 2-Cyclopropyl-8-methyl-5-(7-methyl-
1H-indazol-5-y1)-6-(trifluoromethyl)-[1,2,4]triazolo
[1,5-a]pyridine

7

HN~—nN

The title compound was prepared in a manner analogous
to Example 1, using 7-methyl-5-(4,4,5,5-tetramethyl-1,3,2-
2) and
5-chloro-2-cyclopropyl-8-methyl-6-(trifluoromethyl)-[ 1,2,
4]triazolo[1,5-a]pyridine (Intermediate 74). MS (ESI): mass
caled. for C,H, ;F1Ns, 371.4; m/z found, 372.3 [M+H]*. 'H
NMR (400 MHz, DMSO-d) 8 13.46 (s, 1H), 8.20 (d, J=2.0
Hz, 1H), 7.84 (dd, ]=2.7, 1.4 Hz, 1H), 7.73 (s, 1H), 7.23 (s,
1H), 2.62-2.58 (m, 6H), 2.12-2.03 (m, 1H), 1.00 (dd, J=10.3,
3.8 Hz, 2H), 0.97-0.92 (m, 2H).

dioxaborolan-2-yl)-1H-indazole  (Intermediate

Example 77: 5-(7-Chloro-1H-indazol-5-y1)-6-(dif-
luoromethyl)-8-methyl-2-(trifluoromethyl)-[1,2,4]
triazolo[1,5-a]pyridine

/

HN—nN

The title compound was prepared in a manner analogous
to Example 1, 7-chloro-5-(4.4,5,5-tetramethyl-1,3,2-dioxa-
borolan-2-y1)-1H-indazole (Intermediate 1) and 5-chloro-6-
(difluoromethyl)-8-methyl-2-(trifluoromethyl)-[1,2,4]tri-
azolo[1,5-a]pyridine (Intermediate 75). MS (ESI): mass
caled. for C, HyCIF,N;, 401.7; m/z found, 402.7 [M+H]".
'H NMR (500 MHz, DMSO-d,) 8 13.98 (s, 1H), 8.40 (s,
1H), 8.02 (d, J=1.4 Hz, 1H), 7.98 (d, J=1.3 Hz, 1H), 7.72 (d,
J=1.3 Hz, 1H), 6.82 (t, J=53.5 Hz, 1H), 2.71 (d, J=1.2 Hz,
3H).
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Example 78: 5-(7-Chloro-1H-indazol-5-y1)-2-(dif-
luoromethyl)-8-methyl-6-(trifluoromethyl)-[1,2,4]
triazolo[ 1,5-a]pyridine

/ /N F
10 />—<
N
F,C N N F

15
Cl

/

HN-—N

2 The title compound was prepared in a manner analogous
to Example 1, using 5-chloro-2-(difluoromethyl)-8-methyl-
6-(trifluoromethyl)-[ 1,2,4]triazolo[1,5-a]pyridine (Interme-
diate 68) and 7-chloro-5-(4,4,5,5-tetramethyl-1,3,2-dioxa-
borolan-2-yl)-1H-indazole (Intermediate 1), employing
conventional heating at 90° C. for 16 h. MS (ESI): mass
caled. for C, ;HyCIF;N,, 401.0; m/z found, 401.7 [M+H]*.
'H NMR (600 MHz, DMSO-d,) 8 13.97 (s, 1H), 8.37 (s,
1H), 8.07 (d, J=1.1 Hz, 1H), 7.99 (d, J=0.7 Hz, 1H), 7.71 (s,
1H), 7.27 (d, J=52.6 Hz, 1H), 2.71 (d, J=0.8 Hz, 3H).

25
30
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Example 79: 2-(Difluoromethyl)-8-methyl-5-(7-
methyl-1H-indazol-5-y1)-6-(trifluoromethyl)-[1,2,4]
triazolo[ 1,5-a]pyridine

40

e f
/> <
FyC AN N\N F

50

/

IN—N

35

The title compound was prepared in a manner analogous
to Example 1, using 5-chloro-2-(difluoromethyl)-8-methyl-
6-(trifluoromethyl)-[1,2,4]triazolo[1,5-a]pyridine (Interme-
diate 68) and 7-methyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxa-
borolan-2-yl)-1H-indazole (Intermediate 2). MS (ESI): mass
caled. for C;,H,,FsNs, 381.1; m/z found, 382.1 [M+H]*. 'H
NMR (600 MHz, DMSO-d,) 8 13.47 (s, 1H), 8.20 (s, 1H),
8.05(d, J=1.1 Hz, 1H), 7.78 (s, 1H), 7.36-7.13 (m, 2H), 2.70
(d, I=0.8 Hz, 3H), 2.58 (s, 3H).

60

65



US 10,087,185 B2

131
Example 80: 5-(7-Chloro-1H-indazol-5-y1)-2-cyclo-
propyl-8-ethyl-6-(trifluoromethyl)-[1,2,4]triazolo[ 1,
5-a]pyridine

Cl

7

HN—nN

The title compound was prepared in a manner analogous
to Example 1, using 5-chloro-2-cyclopropyl-8-ethyl-6-(trif-
luoromethyl)-[1,2,4]triazolo[1,5-a]pyridine  (Intermediate
65) and 7-chloro-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-
2-yl)-1H-indazole (Intermediate 1). MS (ESI): mass caled.
for C,oH,sCIF;Ns, 405.1; m/z found, 406.1 [M+H]*. 'H
NMR (600 MHz, DMSO-d,) 8 13.91 (s, 1H), 8.34 (s, 1H),
7.93 (s, 1H), 7.78 (s, 1H), 7.66 (s, 1H), 3.00 (q, J=7.4 Hz,
2H), 2.11-2.05 (m, 1H), 1.35 (1, I=7.5 Hz, 3H), 1.03-0.98 (m,
2H), 0.94-0.91 (m, 2H).

Example 81: 2-Cyclopropyl-8-ethyl-5-(7-methyl-
1H-indazol-5-y1)-6-(trifluoromethyl)-[1,2,4]triazolo
[1,5-a]pyridine

% N
P

F,C

/

HN~nN

The title compound was prepared in a manner analogous
to Example 1, using 5-chloro-2-cyclopropyl-8-ethyl-6-(trif-
luoromethyl)-[1,2,4]triazolo[1,5-a]pyridine
65) and 7-methyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxaboro-
lan-2-y1)-1H-indazole (Intermediate 2). MS (ESI): mass
caled. for C,,H, ;F2N;, 385.2; m/z found, 386.1 [M+H]*. 'H
NMR (600 MHz, DMSO-d,) 6 13.41 (s, 1H), 8.18 (s, 1H),
7.76 (s, 1H), 7.72 (s, 1H), 7.21 (s, 1H), 2.99 (q, J=7.5 Hz,
2H), 2.58 (s, 3H), 2.10-2.02 (m, 1H), 1.35 (t, J=7.5 Hz, 3H),
1.01-0.97 (m, 2H), 0.94-0.90 (m, 2H).
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Example 82: 5-(2-Cyclopropyl-8-ethyl-6-(trifluc-
romethyl)-[1,2,4]triazolo[ 1,5-a]pyridin-5-y1)-7-
methylindolin-2-one

e}

The title compound was prepared in a manner analogous
to Example 1, using 5-chloro-2-cyclopropyl-8-ethyl-6-(trif-
luoromethyl)-[1,2,4]triazolo[1,5-a]pyridine  (Intermediate
65) and 7-methyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxaboro-
lan-2-yl)indolin-2-one (Intermediate 3). MS (ESI): mass
caled. for C, H,F;N,0O, 400.2; m/z found, 401.3 [M+H]".
'H NMR (600 MHz, DMSO-d,) 8 10.66 (s, 1H), 7.72 (s,
1H), 7.15 (s, 1H), 7.10 (s, 1H), 3.58 (d, J=3.7 Hz, 2H),
3.00-2.93 (m, 2H), 2.25 (s, 3H), 2.12-2.06 (m, 1H), 1.33 (t,
J=1.5 Hz, 3H), 1.04-0.98 (m, 2H), 0.95-0.92 (m, 2H).

Example 83: 5-(7-Chloro-1H-indazol-5-y1)-8-
methyl-2-propyl-6-(trifluoromethyl)-[ 1,2,4]triazolo
[1,5-a]pyridine

7NN
N N\N/>_L

F5C

Cl

Y

HN—N

The title compound was prepared in a manner analogous
to Example 1, using 5-chloro-8-methyl-2-propyl-6-(trifluo-
romethyl)-[1,2,4]triazolo[ 1,5-a]pyridine (Intermediate 67)
and 7-chloro-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)-1H-indazole (Intermediate 1). MS (ESI): mass caled. for
CH,CIF,N,, 393.1; m/z found, 394.0 [M+H]*. 'H NMR
(600 MHz, DMSO-d) 8 13.91 (s, 1H), 8.34 (s, 1H), 7.93 (s,
1H), 7.85 (d, J=1.1 Hz, 1H), 7.64 (d, J=0.6 Hz, 1H), 2.70 (t,
J=1.5 Hz, 2H), 2.64 (d, I-0.9 Hz, 3H), 1.69 (h, J=7.4 Hz,
2H), 0.89 (t, I=7.4 Hz, 3H).
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Example 84: 8-Methyl-5-(7-methyl-1H-indazol-5-
yD)-2-propyl-6-(trifluoromethyl)-[1,2,4]triazolo[ 1,5-
a|pyridine

/

HN—N

The title compound was prepared in a manner analogous
to Example 1, using S-chloro-8-methyl-2-propyl-6-(trifluo-
romethyl)-[1,2,4]triazolo[ 1,5-a]pyridine (Intermediate 67)
and 7-methyl-5-(4,4,5.5-tetramethyl-1,3,2-dioxaborolan-2-
yl)-1H-indazole (Intermediate 2). MS (ESI): mass caled. for
C,oH,F3Ns, 373.2; m/z found, 374.1 [M+H]*. 'H NMR
(600 MHz, DMSO-d,) 8 13.41 (s, 1H), 8.18 (s, 1H), 7.83 (d,
J=1.1 Hz, 1H), 7.72 (s, 1H), 7.20 (s, 1H), 2.69 (t, J=7.5 Hz,
2H), 2.65-2.63 (m, 3H), 2.57 (s, 3H), 1.73-1.64 (m, 2H),
0.89 (t, I=7.4 Hz, 3H).

Example 85: 7-Methyl-5-(8-methyl-2-propyl-6-(trif-
luoromethyl)-[1,2,4]triazolo[1,5-a]pyridin-5-yl)indo-
lin-2-one

The title compound was prepared in a manner analogous
to Example 1, using S-chloro-8-methyl-2-propyl-6-(trifluo-
romethyl)-[1,2,4]triazolo[ 1,5-a]pyridine (Intermediate 67)
and 7-methyl-5-(4,4,5.5-tetramethyl-1,3,2-dioxaborolan-2-
yl)indolin-2-one (Intermediate 3). MS (ESI): mass calcd. for
CoH;oF3N,0, 388.2; m/z found, 389.1 [M+H]*. '"H NMR
(600 MHz, DMSO-d) 9 10.68 (s, 1H), 7.81 (d, J=1.1 Hz,
1H), 7.15 (s, 1H), 7.10 (s, 1H), 3.58 (d, J=2.4 Hz, 2H), 2.71
(t, J=7.6 Hz, 2H), 2.61 (d, J=0.9 Hz, 3H), 2.25 (s, 3H),
1.74-1.66 (m, 2H), 0.91 (t, J=7.4 Hz, 3H).
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Example 86: 2-(Difluoromethyl)-8-methyl-5-(7-
methyl-1H-indazol-5-y1)-6-(trifluoromethyl)-[1,2,4]
triazolo[ 1,5-a]pyridine

7 /N: :F
N N\N/

FsC F

/

HN\N

The title compound was prepared in a manner analogous
to Example 1, using 5-chloro-2-(difluoromethyl)-8-methyl-
6-(trifluoromethyl)-[ 1,2,4]triazolo[1,5-a]pyridine (Interme-
diate 68) and 7-methyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxa-
borolan-2-y1)-1H-indazole (Intermediate 2). MS (ESI): mass
caled. for C, ,H,,FsN., 381.1; m/z found, 382.1 [M+H]*. 'H
NMR (600 MHz, DMSO-d,) d 13.47 (s, 1H), 8.20 (s, 1H),
8.05 (d, J=1.1 Hz, 1H), 7.78 (s, 1H), 7.36-7.13 (m, 2H), 2.70
(d, J=0.8 Hz, 3H), 2.58 (s, 3H).

Example 87: 5-(7-Chloro-1H-indazol-5-y1)-2-(dif-
luoromethyl)-8-ethyl-6-(trifluoromethyl)-[ 1,2,4]tri-
azolo[1,5-a]pyridine

7 /N: :F
\ N\N/ F

F;C

Cl

1

HN\N

The title compound was prepared in a manner analogous
to Example 1, using 5-chloro-2-(difluoromethyl)-8-ethyl-6-
(trifluvoromethyl)-[1,2,4]triazolo[1,5-a]pyridine (Intermedi-
ate 69) and 7-chloro-5-(4,4,5,5-tetramethyl-1,3,2-dioxa-
borolan-2-yl)-1H-indazole (Intermediate 1), employing
conventional heating at 90° C. for 16 h. MS (ESI): mass
caled. for C;,H,,CIFsNy, 415.1; m/z found, 416.0 [M+H]*.
'"H NMR (600 MHz, DMSO-d,) 8 13.94 (s, 1H), 836 (s,
1H), 8.00 (s, 2H), 7.72 (s, 1H), 7.26 (t, J=52.7 Hz, 1H), 3.12
(9, J=7.4 Hz, 2H), 1.41 (t, I=7.5 Hz, 3H).
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Example 88: 2-(Difluoromethyl)-8-ethyl-5-(7-
methyl-1H-indazol-5-y1)-6-(trifluoromethyl)-[ 1,2,4]
triazolo[1,5-a]pyridine

7 /N: :F 10
oo~ /
15

/

HN—y

The title compound was prepared in a manner analogous

to Example 1, using 5-chloro-2-(difluoromethyl)-8-ethyl-6-

(trifluoromethyl)-[1,2,4]triazolo[ 1,5-a]pyridine (Intermedi-

ate

69) and 7-methyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxa- =

borolan-2-yl)-1H-indazole (Intermediate 2). MS (ESI): mass
caled. for C, ;H, ,FsNs,395.1; m/z found, 396.0 [M+H]*. 'H
NMR (600 MHz, DMSO-d;) 3 13.44 (s, 1H), 8.20 (s, 1H),
7.98 (s, 1H), 7.79 (s, 1H), 7.34-7.13 (m, 2H), 3.11 (q, J-7.6

Hz,

30
2H), 2.58 (s, 3H), 1.40 (t, I=7.5 Hz, 3H).

Example 89: 5-(7-Chloro-1H-indazol-5-y1)-2,8-di-
ethyl-6-(trifluoromethyl)-[1,2.4]triazolo[1,5-a]pyri- 33

dine
40
/ =

N / 45

e’ N N
al ) 50

HN~—

The title compound was prepared in a manner analogous 55

to Example 1, using 5-chloro-2,8-diethyl-6-(trifluorom-
ethyl)-[1,2,4]triazolo[1,5-a]pyridine (Intermediate 70) and
7-chloro-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-
1H-indazole (Intermediate 1). MS (ESI): mass caled. for 60
C¢H,CIF.N,, 393.1; m/z found, 394.1 [M+H]*. '"H NMR
(600 MHz, DMSO-d,) d 13.91 (s, 1H), 8.34 (s, 1H), 7.94 (s,
1H), 7.80 (s, 1H), 7.66 (s, 1H), 3.06 (q, I=7.5 Hz, 2H), 2.76

(q. I=7.6 Hz, 2H), 1.39 (1, J=7.5 Hz, 3H), 1.23 (t, J=7.6 Hz,
3H).
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Example 90: 2,8-Diethyl-5-(7-methyl-1H-indazol-5-
y1)-6-(trifluoromethyl)-[1,2,4]triazolo[ 1,5-a]pyridine

N =N
N N\N/

F;C

/

HN—N

The title compound was prepared in a manner analogous
to Example 1, using S5-chloro-2,8-diethyl-6-(trifluorom-
ethyl)-[1,2,4]triazolo[1,5-a]pyridine (Intermediate 70) and
7-methyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-
1H-indazole (Intermediate 2). MS (ESI): mass calcd. for
CoH,gF5Ns, 373.2; m/z found, 374.1 [M+H]*. '"H NMR
(600 MHz, DMSO-d,) 8 13.41 (s, 1H), 8.18 (s, 1H), 7.79 (s,
1H), 7.73 (s, 1H), 7.21 (s, 1H), 3.05 (q, J=7.4 Hz. 2H), 2.75
(9, J=7.6 Hz, 2H), 2.57 (s, 3H), 1.38 (t, I=7.5 Hz, 3H), 1.22
(t, J=7.6 Hz, 3H).

Example 91: 5-(7-Chloro-1H-indazol-5-y1)-6-(dif-
luoromethyl)-8-ethyl-2-(trifluoromethyl)-[ 1,2,4]tri-
azolo[1,5-a]pyridine

The title compound was prepared in a manner analogous
to Example 1, using 5-chloro-6-(difluoromethyl)-8-ethyl-2-
(trifluvoromethyl)-[1,2,4]triazolo[1,5-a]pyridine (Intermedi-
ate 64) and 7-chloro-5-(4,4,5,5-tetramethyl-1,3,2-dioxa-
borolan-2-yl)-1H-indazole (Intermediate 1), employing
conventional heating at 90° C. for 16 h. MS (ESI): mass
caled. for C;,H,,CIFsNg, 415.1; m/z found, 416.0 [M+H]*.
'H NMR (600 MHz, DMSO-d,) 8 13.98 (s, 1H), 8.39 (s,
1H), 8.02-7.96 (m, 2H), 7.75 (s, 1H), 6.84 (t, J=53.5 Hz,
1H), 3.16-3.05 (m, 2H), 1.40 (t, I=7.5 Hz, 3H).
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Example 92: 6-(Difluoromethyl)-8-ethyl-5-(7-
methyl-1H-indazol-5-y1)-2-(trifluoromethyl)-[ 1,2,4]
triazolo[1,5-a]pyridine

Z NN
. “~ N N/>7CF3

/

HN—N

The title compound was prepared in a manner analogous
to Example 1, using 5-chloro-6-(difluoromethyl)-8-ethyl-2-
(trifluoromethyl)-[1,2,4]triazolo[ 1,5-a]pyridine (Intermedi-
ate 64) and 7-methyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxa-
borolan-2-y1)-1H-indazole (Intermediate 2), employing
conventional heating at 90° C. for 16 h. MS (ESI): mass
caled. for C;H, ,F5Ns, 395.1; m/z found, 396.0 [M+H]*. *H
NMR (600 MHz, DMSO-d,) 8 13.52 (s, 1H), 8.25 (s, 1H),
7.97 (s, LH), 7.82 (s, 1H), 7.32 (s, 1H), 6.74 (t, J=53.7 Hz,
1H), 3.11 (q, J=7.5 Hz, 2H), 2.60 (s, 3H), 1.40 (t, I=7.5 Hz,
3H).

Example 93: 5-(7-Chloro-1H-indazol-5-y1)-2-cyclo-
propyl-6-(difluoromethyl)-8-ethyl-[1,2.4]triazolo[ 1,
S-a]pyridine

F . N\M

Cl

/

HN\N

The title compound was prepared in a manner analogous
to Example 1, using 5-chloro-2-cyclopropyl-6-(difluorom-
ethyl)-8-ethyl-[1,2,4]triazolo[ 1,5-a]pyridine  (Intermediate
71) and 7-chloro-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-
2-yl)-1H-indazole (Intermediate 1). MS (ESI): mass caled.
for C,oH,,CIF,N,, 387.1; m/z found, 388.1 [M+H]*. 'H
NMR (600 MHz, DMSO-d,) 6 13.94 (s, 1H), 8.37 (s, 1H),
7.92 (d, I=1.3 Hz, 1H), 7.71-7.67 (m, 2H), 6.73 (t, J=53.8
Hz, 1H), 2.99 (qd, I=7.6, 1.0 Hz, 2H), 2.12-2.07 (m, 1H),
1.35 (1, J=7.5 Hz, 3H), 1.02-0.97 (m, 2H), 0.95-0.91 (m,
2H).
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Example 94: 2-Cyclopropyl-6-(difluoromethyl)-8-
ethyl-5-(7-methyl-1H-indazol-5-y1){1,2,4]triazolo
[1,5-a]pyridine

N
F o N\N/>_q

F

/

HN\N

The title compound was prepared in a manner analogous
to Example 1, using 5-chloro-2-cyclopropyl-6-(difluorom-
ethyl)-8-ethyl-[1,2.4]triazolo[ 1,5-a]pyridine ~ (Intermediate
71) and 7-methyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxaboro-
lan-2-yl)-1H-indazole (Intermediate 2). MS (ESI): mass
caled. for C, H, JF,N,, 367.2; m/z found, 368.1 [M+H]*. 'H
NMR (600 MHz, DMSO-d,) 8 13.47 (s, 1H), 8.22 (s, 1H),
7.75 (s, 1H), 7.68 (s, 1H), 7.27 (s, 1H), 6.64 (t, ]=54.1 Hz,
1H), 2.98 (q, J=7.4 Hz, 2H), 2.59 (s, 3H), 2.11-2.05 (m, 1H),
1.34 (t, 1=7.5 Hz, 3H), 1.02-0.97 (m, 2H), 0.95-0.89 (m,
2H).

BExample 95: 6-(Difluoromethyl)-8-methyl-5-(7-
methyl-1H-indazol-5-y1)-2-propyl-[1,2,4]triazolo[1,
S-a]pyridine

Z NN
F x N\N/>_\_

7

HN—~—N

The title compound was prepared in a manner analogous
to Example 1, using 5-chloro-6-(diftuoromethyl)-8-methyl-
2-propyl-[1,2 4]triazolo[1,5-a]pyridine (Intermediate 72)
and 7-methyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)-1H-indazole (Intermediate 2), employing conventional
heating at 90° C. for 16 h. MS (ESI): mass calcd. for
C,,H,FN,, 355.2; m/z found, 356.1 [M+H]*. 'H NMR
(500 MHz, DMSO-d,) 8 13.48 (s, 111), 8.22 (s, 1H), 7.75 (s,
2H), 7.26 (s, 1H), 6.64 (t, 1=54.1 Hz, 1H), 2.71 (t, J=7.5 Hz,
2H), 2.62 (s, 3H), 2.59 (s, 3H), 1.70 (h, J=7.4 Hz, 2H), 0.90
(t, J=7.4 He, 3H).
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Example 96: 8-Chloro-5-(7-chloro-1H-indazol-5-
yD)-2-propyl-6-(trifluoromethyl)-[1,2,4]triazolo[ 1,5-
a|pyridine

7 NN
N
F,C Ny
al
/
HN—~—N

The title compound was prepared in a manner analogous
to Example 1, using 5,8-dichloro-2-propyl-6-(trifluorom-
ethyl)-[1,2,4]triazolo[1,5-a]pyridine (Intermediate 73) and
7-chloro-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-
1H-indazole (Intermediate 1); and substituting Pd(PPh,), for
Pd(dppf)Cl,—CH,Cl,, employing conventional heating at
90° C. for 16 h. MS (ESI): mass calcd. for C,;H, ,CL,F;Ny,
413.0; m/z found, 413.7 [M+H]*. 'H NMR (500 MHz,
MeOD) § 8.28 (s, 1H), 8.16 (s, 1H), 7.94 (d, J=0.5 Hz, 1H),
7.59 (d, I=0.9 Hz, 1H), 2.83 (t, J=7.5 Hz, 2H), 1.87-1.76 (m,
2H), 0.97 (t, J=7.4 Hz, 3H).

Example 97: 7-Chloro-5-(8-chloro-2-propyl-6-(trif-
luoromethyl)-[1,2,4]triazolo[1,5-a]pyridin-5-y1)indo-
lin-2-one

Cl

The title compound was prepared in a manner analogous
to Example 1, using 5,8-dichloro-2-propyl-6-(trifluorom-
ethyl)-[1,2,4]triazolo[1,5-a]pyridine (Intermediate 73) and
7-chloro-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-
indolin-2-one (Intermediate 5), and substituting Pd(PPh,),
for Pd(dppHCl,—CH,Cl,. MS (ESI): mass calcd. for
CH,,CL,F.N,O, 428.0; m/z found, 428.7 [M+H]*. 'H
NMR (500 MHz, MeOD) $ 8.11 (s, 1H), 7.43 (s, 1H), 7.34

10

15

20

25

30

40

45

50

55

60

65
(s, 1H), 3.73 (s, 2H), 2.82 (t, I=7.5 Hz, 2H), 1.86-1.75 (m,

2H), 0.97 (t, J=7.4 Hz, 3H).
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Example 98: 5-(8-Chloro-2-propyl-6-(trifluorom-
ethyl)-[1,2,4]triazolo[ 1,5-a]pyridin-5-y1)-7-methylin-
dolin-2-one

Cl

Z N\ =N
X N\N/>_L

FyC

The title compound was prepared in a manner analogous
to Example 1, using 5,8-dichloro-2-propyl-6-(trifluorom-
ethyl)-[1,2,4]triazolo[1,5-a]pyridine (Intermediate 73) and
7-methyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)
indolin-2-one (Intermediate 3), and substituting Pd(PPh,),
for Pd(dppf)Cl,—CH,Cl,, employing conventional heating
at 90° C. for 18 h. MS (ESI): mass caled. for
C,oH;CIF;N,O, 408.1; m/z found, 409.1 [M+H]*. 'H
NMR (500 MHz, MeOD) § 8.11 (s, 1H), 7.22 (s, 1H), 7.18
(s, 1H), 3.63 (s, 2H), 2.81 (t, J=7.6 Hz, 2H), 2.34 (s, 3H),
1.85-1.75 (m, 2H), 0.96 (t, J=7.4 Hz, 3H).

Example 99: 5-(2-Cyclopropyl-8-methyl-6-(trifluo-
romethyl)-[1,2,4]triazolo[ 1,5-a]|pyridin-5-y1)-7-
methylindolin-2-one

The title compound was prepared in a manner analogous
to Example 1, using 5-chloro-2-cyclopropyl-8-methyl-6-
(trifluvoromethyl)-[1,2,4]triazolo[1,5-a]pyridine (Intermedi-
ate 74) and 7-methyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxa-
borolan-2-yl)-indolin-2-one (Intermediate 3). MS (ESI):
mass caled. for C,H,,F;N,O, 386.4; m/z found, 387.1
[M+H]*. "H NMR (400 MHz, DMSO-d) 8 10.68 (s, 1),
7.78 (d, =13 Hz, 1H), 7.12 (d, J=18.7 Hz, 2H), 3.59 (5, 2H),
2.56 (d, 1.1 Hz, 3H), 2.26 (s, 3H), 2.13-2.05 (m, 1H),
1.03-0.98 (m, 2H), 0.97-0.91 (m, 2H).
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Example 100: 7-Chloro-5-(2-ethyl-8-methyl-6-(trif-
luoromethyl)-[1,2,4]triazolo[1,5-a]pyridin-5-yl)indo-
lin-2-one

7 /N: /
N N~ N/

F,C

Cl

The title compound was prepared in a manner analogous
to Example 1, using 5-chloro-2-ethyl-8-methyl-6-(trifluo-
romethyl)-[1,2,4]triazolo[ 1,5-a]pyridine (Intermediate 50)
and 7-chloro-5-(4,4,5.5-tetramethyl-1,3,2-dioxaborolan-2-
yl)-indolin-2-one (Intermediate 5). MS (ESI): mass calcd.
for C,¢H,,CIF,N,O, 394.8; m/z found, 395.8 [M+H]|*. 'H
NMR (500 MHz, DMSO-d,) 8 11.05 (s, 1H), 7.82 (q, J-1.0
Hz, 1H),7.45 (d,J=1.4 Hz, 1H),7.31 (d,J=1.4 Hz, 1H),3.71
(d. J=2.3 Hz, 2H), 2.78 (g, J=7.6 Hz, 2H), 2.62 (d, J=1.1 Hz,
3H), 1.25 (t, J=7.6 Hz, 3H).

Example 101: 2-Ethyl-8-methyl-6-(trifluoromethyl)-
5-(7-(trifluoromethyl)-1H-indazol-5-y1)-[1,2,4]tri-
azolo[1,5-a]pyridine

=N
N 7
FiC NN
F,C )
HN~—N

The title compound was prepared in a manner analogous
to Example 1, using 5-chloro-2-ethyl-8-methyl-6-(trifluo-
romethyl)-[1,2,4]triazolo[1,5-a]pyridine (Intermediate 50)
and 5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)-7-(trif-
luoromethyl)-1H-indazole (Intermediate 4). MS (ESI): mass
caled. for C; ,H, ;F N5, 413.3; m/z found, 414.0 [M+H]*. 'H
NMR (400 MHz, DMSO-d;) 8 14.03 (s, 1H), 8.46 (s, 1H),
8.31 (s, 1H), 8.01-7.82 (m, 2H), 2.76 (q, J=7.6 Hz, 2H), 2.66
(d. I=1.1 Hz, 3H), 1.22 (t, J=7.6 Hz, 3H).
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Example 102: 5-(2-Ethyl-8-methyl-6-(trifluorom-
ethyl)-[1,2,4]triazolo[1,5-a]pyridin-5-y1)-7-(trifluo-
romethyl)indolin-2-one

7 /N: /
N N\N/

F5C

FyC

The title compound was prepared in a manner analogous
to Example 1, using 5-chloro-2-ethyl-8-methyl-6-(trifluo-
romethyl)-[1,2,4]triazolo[ 1,5-a]pyridine (Intermediate 50)
and 5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)-7-(trif-
luoromethyl)indolin-2-one (Intermediate 56). MS (ESI):
mass caled. for C,oH, ,F,N,O, 428.34; m/z found, 429.0
[M+H]*. 'H NMR (400 MHz, DMSO-dy) & 11.17 (s, 1H),
7.87-7.83 (m, 1H), 7.66 (q, I=7.2, 4.7 Hz, 2H), 3.76-3.68 (m,
2H), 2.83-2.73 (m, 2H), 2.63 (s, 3H), 1.30-1.22 (m, 3H).

Example 103: 7-Chloro-5-(2-ethyl-8-methyl-6-(trif-
luoromethyl)-[1,2.4]triazolo[1,5-a]pyridin-5-yl)indo-
lin-2-one

Z NN
N N\N/>7CF3

F3C

Cl

The title compound was prepared in a manner analogous
to Example 1, using 5-chloro-8-methyl-2,6-bis(trifluorom-
ethyl)-[1,2,4]triazolo[1,5-a]pyridine (Intermediate 76) and
7-chloro-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)in-
dolin-2-one (Intermediate 5). MS (ESI): mass calcd. for
C - H,CIF N, 0, 434.7; m/z found, 435.0 [M+H]*. 'H NMR
(500 MHz, DMSO-d,) d 11.13 (s, 1H), 8.12 (d, J=1.3 Hz,
1H), 7.52 (d, J=1.5 Hz, 1H), 7.37 (d, J=1.5 Hz, 1H), 3.73 (d,
J=5.0 Hz, 2H), 2.70 (d, J=1.1 Hz, 3H).
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Example 104: 7-Ethyl-5-(8-methyl-2,6-bis(trifluo-
romethyl)-[1,2,4]triazolo[1,5-a]pyridin-5-yl)indolin-

2-one
Z NN
CF;
N4
F,C N N
HN
(e}

The title compound was prepared in a manner analogous
to Example 1, using S-chloro-8-methyl-2,6-bis(trifluorom-
ethyl)-[1,2,4]triazolo[1,5-a]pyridine (Intermediate 76) and
7-ethyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)in-
dolin-2-one (Intermediate 57). MS (ESI): mass calcd. for
C,oH,,FN,O, 428.3; m/z found, 429.0 [M+H]*. 'H NMR
(500 MHz, DMSO-d,) & 10.76 (s, 1H), 8.09 (d, J=1.2 Hz,
1H), 7.29-7.14 (m, 2H), 3.60 (d, J=5.5 Hz, 2H), 2.69 (d,
J=1.1 Hz, 3H), 2.65-2.59 (m, 2H), 1.13 (1, I=7.5 Hz, 3H).

Example 105: 7-Methyl-5-(8-methyl-2,6-bis(trifluo-
romethyl)-[1,2,4]triazolo[1,5-a]pyridin-5-yl)indolin-
2-one

Z =N
o~ N/>;CF3

F,C

The title compound was prepared in a manner analogous
to Example 1, using 5-chloro-8-methyl-2,6-bis(trifluorom-
ethyl)-[1,2,4]triazolo[1,5-a]pyridine (Intermediate 76) and
7-methyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)
indolin-2-one (Intermediate 3). MS (ESI): mass calcd. for
C,sH;,FN,O, 414.3; m/z found, 415.0 [M+H]*. 'H NMR
(500 MHz, DMSO-d;) 8 10.74 (s, 1H), 8.09 (d, J=1.2 Hz,
1H), 7.24-7.12 (m, 2H), 3.68-3.53 (m, 2H), 2.69 (d, J=1.2
Hz, 3H), 2.26 (s, 3H).
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Example 106: 7-Methoxy-5-(8-methyl-2,6-bis(trif-
luoromethyl)-[1,2,4]triazolo[1,5-a]pyridin-5-yl)indo-
lin-2-one

The title compound was prepared in a manner analogous
to Example 1, using 5-chloro-8-methyl-2,6-bis(trifluorom-
ethyl)-[1,2,4]triazolo[1,5-a]pyridine (Intermediate 76) and
7-methoxy-5-(4,4,5.5-tetramethyl-1,3,2-dioxaborolan-2-y1)
indolin-2-one (Intermediate 6). MS (ESI): mass caled. for
C,H,;,FN,0,, 430.3; m/z found, 431.1 [M+H]*. "H NMR
(500 MHz, DMSO-d,) 9 10.74 (s, 1H), 8.11 (g, J=1.0 Hz,
1H), 7.15 (d, J=1.4 Hz, 1H), 7.04 (d, J=1.4 Hz, 1H), 3.77 (s,
3H), 3.61 (d, J=4.6 Hz, 2H), 2.70 (d, J=1.1 Hz, 3H).

Example 107: 8-Methyl-5-(7-methyl-1H-indazol-5-
y1)-2,6-bis(trifluoromethyl)-[ 1,2,4]triazolo[ 1,5-a]
pyridine

Z N\ =N
/>7CF3
F,C NN

/

HN—N

The title compound was prepared in a manner analogous
to Example 1, using 5-chloro-8-methyl-2,6-bis(trifluorom-
ethyl)-[1,2,4]triazolo[1,5-a]pyridine (Intermediate 76) and
7-methyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)-
1H-indazole (Intermediate 2). MS (ESI): mass calcd. for
C,-H;,F¢Ns, 399.3; m/z found, 400.0 [M+H]*. 'H NMR
(500 MHz, DMSO-d,) 8 13.50 (s, 1H), 8.22 (s, 1H), 8.13 (d,
J=1.4 Hz, 1H), 7.87-7.72 (m, 1H), 7.27 (t, I=1.2 Hz, 1H),
2.71 (d, I=1.2 Hz, 3H), 2.58 (s, 3H).



US 10,087,185 B2

145
Example 108: 5-(8-Methyl-2,6-bis(trifluoromethyl)-
[1,2,4]triazolo[1,5-a]pyridin-5-yl)-2-oxoindoline-7-
carbonitrile

2
NP N/>;CF3

F3C

A

The title compound was prepared in a manner analogous
to Example 1, using 5-chloro-8-methyl-2,6-bis(trifluorom-
ethyl)-[1,2,4]triazolo[1,5-a]pyridine (Intermediate 76) and
2-0%0-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)indo-
line-7-carbonitrile (Intermediate 58). MS (ESI): mass caled.
for C,gHoFN,O, 4253; m/z found, 426.0 [M+H]*. 'H
NMR (400 MHz, DMSO-d,) 3 11.70 (s, 1H), 8.14 (d, I=1.6
Hz, 1H),7.80 (d,J=1.5Hz, 1H), 7.68 (d,J=1.4 Hz, 1H),3.71
(d, J=3.7 Hz, 2H), 2.72 (s, 3H).

Example 109: 5-(7-Chloro-1H-indazol-5-y1)-6-(dif-
luoromethyl)-8-methyl-2-(trifluoromethyl)-[1,2,4]
triazolo[1,5-a]pyridine

/ N
= />7CF3
F RN N\N
F

Cl

/

HN\N

The title compound was prepared in a manner analogous
to Example 1, using S-chloro-6-(difluoromethyl)-8-methyl-
2-(trifluoromethyl)-[ 1,2,4]triazolo[ 1,5-a]pyridine (Interme-
diate 75) and 7-chloro-5-(4,4,5,5-tetramethyl-1,3,2-dioxa-
borolan-2-y1}-1H-indazole (Intermediate 1). MS (ESI): mass
caled. for C; H,CIF Ny, 401.7; m/z found, 401.7 [M+H]*.
'"H NMR (500 MHz, DMSO-d,) 8 13.98 (s, 1H), 8.40 (s,
1H), 8.02 (d, J=1.4 Hz, 1H), 7.98 (d, J=1.3 Hz, 1H), 7.72 (d,
J=1.3 Hz, 1H), 6.82 (t, J=53.5 Hz, 1H), 2.71 (d, I=1.2 Hz,
3H).
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Example 110: 7-Chloro-3-(6-(difluoromethyl)-8-
methyl-2-(trifluoromethyl)-[ 1,2,4]triazolo[1,5-a]
pyridin-5-yl)indolin-2-one

The title compound was prepared in a manner analogous
to Example 1, using 5-chloro-6-(diftuoromethyl)-8-methyl-
2-(trifluoromethyl)-[ 1,2,4]triazolo[1,5-a]pyridine (Interme-
diate 75) and 7-chloro-5-(4,4,5,5-tetramethyl-1,3,2-dioxa-
borolan-2-yl)indolin-2-one (Intermediate 5). MS (ESI):
mass caled. for C,,H,,CIF;N,O, 416.7 n/z found, 416.7
[M+H]*. "H NMR (500 MHz, DMSO-d,) § 11.14 (s, 1H),
7.99 (d, J=1.3 Hz, 1H), 7.53 (dt, J=1.5, 0.8 Hz, 1H), 7.38 (q,
J=1.3 Hz, 1H), 6.81 (t, J=53.6 Hz, 1H), 3.73 (s, 2H), 2.69 (d,
J=1.2 Hz, 3H).

Example 111: 6-(Difluoromethyl)-8-methyl-5-(7-
methyl-1H-indazol-5-y1)-2-(trifluoromethyl)-[1,2,4]
triazolo[ 1,5-a]pyridine

Z NN
F N N\N/>7 o

F

/

HN\N

The title compound was prepared in a manner analogous
to Example 1, using 5-chloro-6-(difluoromethyl)-8-methyl-
2-(trifluoromethyl)-[ 1,2,4]triazolo[1,5-a]pyridine (Interme-
diate 75) and 7-methyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxa-
borolan-2-y1)-1H-indazole (Intermediate 2). MS (ESI): mass
caled. for C,,H,,FsN;, 381.3 my/z found, 381.8 [M+H]*. 'H
NMR (500 MHz, DMSO-d,) § 13.51 (s, 1H), 8.24 (s, 1H),
8.01 (d, I=1.4 Hz, 1H), 7.81 (d, JI=1.4 Hz, 1H), 7.30 (s, 1H),
6.72 (t, J=53.7 Hz, 1H), 2.70 (s, 3H), 2.60 (s, 3H).
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Example 112: 5-(7-Chloro-1H-indazol-5-y1)-2-cy-
clopropyl-6-(difluoromethyl)-8-methyl-[1,2,4]tri-
azolo[1,5-a]pyridine

Z >N
=<
F

/

HN—N

The title compound was prepared in a manner analogous
to Example 1, using 5-chloro-2-cyclopropyl-6-(difluorom-
ethyl)-8-methyl-[1,2,4]triazolo[ 1,5-a]pyridine (Intermediate
77) and 7-chloro-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-
2-yl)-1H-indazole (Intermediate 1). MS (ESI): mass caled.
for CgH,,CIF,N,, 373.8 m/z found, 373.8 [M+H]". 'H
NMR (500 MHz, DMSO-d,) 8 13.93 (s, 1H), 8.37 (s, 1H),
7.91 (d, J=1.3 Hz, 1H), 7.70 (dd, J=29.7, 1.3 Hz, 2H), 6.72
(t, J=53.9 Hz, 1H), 2.58 (d, J=1.1 Hz, 3H), 2.09 (1t, ]=8.2,
4.9 Hz, 1H), 1.01-0.97 (m, 2H), 0.96-0.92 (m, 2H).

Example 113: 7-Chloro-5-(2-cyclopropyl-6-(difluo-
romethyl)-8-methyl-[1,2,4]triazolo[1,5-a]pyridin-5-
yl)indolin-2-one

7 /N: ]
F. N N I\'/
Cl

The title compound was prepared in a manner analogous
to Example 1, using 5-chloro-2-cyclopropyl-6-(difluorom-
ethyl)-8-methyl-[1,2.4]triazolo[ 1,5-a]pyridine (Intermediate
77) and 7-chloro-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-
2-yl)indolin-2-one (Intermediate 5). MS (ESI): mass caled.
for C,,H,,CIF,N,0, 388.8 m/z found, 388.8 [M+H]*. 'H
NMR (400 MHz, DMSO-d,) 8 11.13 (s, 1H), 7.71 (dd,
J=2.6, 1.3 Hz, 1H), 7.48 (dd, J=2.5, 1.3 Hz, 1H), 7.34 (dd,
J1=2.7,1.4 Hz, 1H), 6.88-6.58 (m, 1H), 3.74 (s, 2H), 2.57 (d,
J=1.6 Hz, 3H), 2.16-2.08 (m, LH), 1.05-0.99 (m, 2H),
0.99-0.93 (m, 2H).
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Example 114: 2-Cyclopropyl-6-(difluoromethyl)-8-
methyl-5-(7-methyl-1H-indazol-5-y1)-[1,2.4]triazolo
[1,5-a]pyridine

/

HN\N

The title compound was prepared in a manner analogous
to Example 1, using S-chloro-2-cyclopropyl-6-(difluorom-
ethyl)-8-methyl-[1,2.4]triazolo[ 1,5-a]pyridine (Intermediate
77) and 7-methyl-5-(4,4,5 5-tetramethyl-1,3,2-dioxaboro-
lan-2-yl)-1H-indazole (Intermediate 2). MS (ESI): mass
caled. for C,oH,,F,N;, 353.4 m/z found, 353.9 [M+H]*. 'H
NMR (400 MHz, DMSO-dy) § 13.50 (s, 1H), 8.34-8.13 (m,
1H), 7.84-7.64 (m, 2H), 7.35-7.21 (m, 1H), 6.64 (t, ]=54.2
Hz, 1H), 2.61 (d, I=0.8 Hz, 3H), 2.59 (d, J=1.4 Hz, 3H), 2.08
(ddd, I=12.8, 74, 4.0 Hz, 1H), 1.04-0.98 (m, 2H), 0.95 (dt,
J=4.7, 2.4 Hz, 2H).

Example 115: 5-(7-Chloro-1H-indazol-5-y1)-6-(dif-
luoromethyl)-2-ethyl-8-methyl-[1,2,4]triazolo[1,5-a]
pyridine

The title compound was prepared in a manner analogous
to Example 1, using 5-chloro-6-(difluoromethyl)-2-ethyl-8-
methyl-[1,2,4]triazolo[ 1,5-a]pyridine (Intermediate 78) and
7-chloro-5-(4,4.5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-
1H-indazole (Intermediate 1). MS (ESI): mass calcd. for
C,,H,,CIF,N,, 361.8 m/z found, 363.0 [M+H]*. ‘'H NMR
(400 MHz, DMSO-d,) d 13.94 (s, 1H), 8.37 (s, 1H), 7.91 (d,
J=1.3 Hz, 1H), 7.85-7.62 (m, 2H), 6.73 (t, I=53.8 Hz, 1H),
2.77 (q, I=7.6 Hz, 2H), 2.63 (d, J=1.2 Hz, 3H), 1.24 (1, I=7.6
Hz, 3H).
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Example 116: 5-(7-Chloro-1H-indazol-5-y1)-2,8-
dimethyl-6-(trifluoromethyl)- 1,2,4]triazolo[ 1,5-a]
pyridine

vy
/>
FiC NN
cl
/
HN—N

The title compound was prepared in a manner analogous
to Example 1, using 5-chloro-2,8-dimethyl-6-(trifluorom-
ethyl)-[1,2,4]triazolo[1,5-a]pyridine (Intermediate 79) and
7-chloro-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-
1H-indazole (Intermediate 1). MS (ESI): mass caled. for
C,6H;,CIF;N;, 365.7 nv/z found, 366.7 [M+H]*. 'H NMR
(400 MHz, DMSO-d,) d 13.95 (s, 1H), 8.36 (s, 1H), 7.94 (s,
1H), 7.88 (s, 1H), 7.67 (t, J=2.5 Hz, 1H), 2.65 (s, 3H), 2.42
(s, 3H).

Example 117: 5-(7-Chloro-1H-indazol-5-y1)-2-
ethoxy-8-methyl-6-(trifluoromethyl)-[ 1,24 triazolo
[1,5-a]pyridine

AN S
S

F,C

Cl

/

HN~N

The title compound was prepared in a manner analogous
to Example 1, using 5-chloro-2,8-dimethyl-6-(trifluorom-
ethyl)-[1,2,4]triazolo[1,5-a]pyridine (Intermediate 80) and
7-chloro-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-
1H-indazole (Intermediate 1). MS (ESI): mass caled. for
C,-H,,CIF;Ns0, 395.7 m/z found, 396.7 [M+H]*. "H NMR
(400 MHz, DMSO-d,) & 13.95 (s, 1H), 836 (s, 1H),
7.96-7.89 (m, 2H), 7.66 (d, J=1.4 Hz, 1H), 4.41-4.26 (m,
2H), 2.60 (d, J=1.3 Hz, 3H), 1.30 (t, ]=6.9 Hz, 3H).
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Example 118: 7-Chloro-5-(2-cyclopropyl-6-(trifluo-
romethyl)pyrazolo[1,5-a]pyridin-7-yl)-1H-indazole

The title compound was prepared in a manner analogous
to Example 65, using 7-bromo-2-cyclopropyl-6-(trifluorom-
ethyl)pyrazolo[1,5-a]pyridine 43)
7-chloro-5-(4,4.5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-
1H-indazole (Intermediate 1). "H NMR (300 MHz, DMSO-
de) 0 13.90 (br s, 1H), 8.33 (s, 1H), 7.92-7.83 (m, 1H), 7.78
(d,J=9.3 Hz, 1H), 7.63-7.56 (m, 1H), 7.49 (d, J=9.4 Hz, 1H),
6.48 (s, 1H), 2.01-1.90 (m, 1H), 1.00-0.88 (m, 2H), 0.73-
0.64 (m, 2H).

(Intermediate and

Example 119: 5-[6-(Difluoromethyl)-2-(trifluorom-
ethyl)pyrazolo[1,5-a]pyridin-7-y1]-7-methyl-indolin-
2-one

The title compound was prepared in a manner analogous
to Example 65, using 7-chloro-6-(difluoromethyl)-2-(trif-
luoromethyl)pyrazolo[1,5-aJpyridine (Intermediate 62) and
7-methyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)
indolin-2-one (Intermediate 3). ‘H NMR (500 MHz,
DMSO-dy) 8 10.73 (s, 1H), 8.01 (d, J=9.3 Hz, 1H), 7.67 (d,
J=9.3 Hz, 1H), 7.30 (s, 1H), 7.25-7.19 (m, 1H), 7.19-7.13
(m, 1H), 6.63 (t, J=54.0 Hz, 1H), 3.68-3.59 (m, 1H), 3.56 (d,
J=23.9 Hz, 1H), 2.28 (s, 3H).
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Example 120: 7-(7-Chloro-1H-indazol-5-y1)-6-(dif-
luoromethyl)-2-(trifluoromethyl)pyrazolo[1,5-a]
pyridine

HN~N

The title compound was prepared in a manner analogous
to Example 65, using 7-chloro-6-(difluoromethyl)-2-(trif-
luoromethyl)pyrazolo[ 1,5-a]pyridine (Intermediate 62) and
7-chloro-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-
1H-indazole (Intermediate 1). ‘H NMR (500 MHz, DMSO-
dg) 6 13.96 (s, 1H), 8.39-8.34 (m, 1H), 8.07 (d, J=9.3 Hz,
1H), 7.98-7.92 (m, 1H), 7.72 (d, J=9.4 Hz, 1H), 7.72-7.69
(m, 1H), 7.34 (s, 1H), 6.71 (1, I=53.7 Hz, 1H).

Example 121: 6-(Difluoromethyl)-7-(7-methyl-1H-
indazol-5-yl)-2-(trifluoromethyl)pyrazolo[1,5-a]
pyridine

The title compound was prepared in a manner analogous
to Example 65, using 7-chloro-6-(difluoromethyl)-2-(trif-
luoromethyl)pyrazolo| 1,5-a]pyridine (Intermediate 62) and
7-methyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-
1H-indazole (Intermediate 2). "H NMR (300 MHz, DMSO-
ds) 9 13.49 (s, 1H), 8.22 (5, 1H), 8.05 (d, ]=9.3 Hz, 1H),
7.82-7.75 (m, 1H). 7.71 (d, J=9.4 Hz, 1H), 7.33 (s, 1H),
7.30-7.23 (m, 1H), 6.61 (t, I=54.0 Hz, 1H), 2.60 (s, 3H).
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Example 122: 5-[6-(Difluoromethyl)-4-methyl-2-
(trifluoromethyl)pyrazolo[ 1,5-a]pyridin-7-yl]-7-
methyl-indolin-2-one

The title compound was prepared in a manner analogous
to Example 65, using 7-chloro-6-(difluoromethyl)-4-
methyl-2-(trifluoromethyl)pyrazolo[ 1,5-a]pyridine
mediate 63) and 7-methyl-5-(4,4,5.5-tetramethyl-1,3,2-di-
oxaborolan-2-yl)indolin-2-one (Intermediate 3). 'H NMR
(500 MHz, DMSO-d,) § 10.74 (s, 1H), 7.48 (s, 1H), 7.38 (s,
1H), 7.20-7.16 (m, 1H), 7.14-7.11 (m, 1H), 6.60 (t, ]=54.1
Hz, 1H), 3.61 (d, I=21.8 Hz, 1H), 3.58 (d, J=20.8 Hz, 1H),
2.59 (s, 3H), 2.27 (s, 3H).

(Inter-

Example 123: 6-(Difluoromethyl)-4-methyl-7-(7-
methyl-1H-indazol-5-y1)-2-(trifluoromethyl)pyrazolo
[1,5-a]pyridine

N-——NH

The title compound was prepared in a manner analogous
to Example 65, using 7-chloro-6-(difluoromethyl)-4-
methyl-2-(trifluoromethyl)pyrazolo[ 1,5-a]pyridine
mediate 63) and 7-methyl-5-(4,4,5.5-tetramethyl-1,3,2-di-
oxaborolan-2-yl)-1H-indazole (Intermediate 2). ‘H NMR
(300 MHz, DMSO-d) & 13.48 (s, 1H), 822 (s, 1H),
7.78-7.71 (m, 1H), 7.52 (s, 1H), 7.40 (s, 1H), 7.28-7.20 (m,

1H), 6.59 (t, 1=54.1 Hz, 1H), 2.62 (s, 3H), 2.59 (s, 3H).

(Inter-
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Example 124: 7-Chloro-5-[6-(difluoromethyl)-4-
methyl-2-(trifluoromethyl)pyrazolo[1,5-a]pyridin-7-
yl]indolin-2-one

The title compound was prepared in a manner analogous
1o Example 65, using 7-chloro-6-(difluoromethyl)-4-
methyl-2-(trifluoromethyl)pyrazolo[1,5-a]pyridine ~ (Inter-
mediate 63) and 7-chloro-5-(4,4,5,5-tetramethyl-1,3,2-di-
oxaborolan-2-yl)indolin-2-one (Intermediate 5). ‘H NMR
(500 MHz, DMSO-d,) 6 11.11 (s, 1H), 7.50 (s, 1H), 7.48-
7.43 (m, 1H), 7.40 (s, 1H), 7.34-7.29 (m, 1H), 6.68 (t, J=53.8
Hz, 1H), 3.83-3.60 (m, 2H), 2.60 (s, 3H).

Example 125: 7-(7-Chloro-1H-indazol-5-y1)-6-(dif-
luoromethyl)-4-methyl-2-(trifluoromethyl)pyrazolo
[1,5-a]pyridine

N—NH

The title compound was prepared in a manner analogous
1o Example 65, using 7-chloro-6-(difluoromethyl)-4-
methyl-2-(trifluoromethyl)pyrazolo[1,5-a]pyridine ~ (Inter-
mediate 63) and 7-chloro-5-(4,4,5,5-tetramethyl-1,3,2-di-
oxaborolan-2-yl)-1H-indazole (Intermediate 1). 'H NMR
(500 MHz, DMSO-dg) & 13.94 (s, 1H), 8.36 (s, 1H),
7.96-7.87 (m, 1H), 7.70-7.62 (m, 1H), 7.54 (s, 1H), 7.42 (s,
1H), 6.69 (t, J=53.7 Hz, 1H), 2.62 (s, 3H).

Biological Assays
Calcium Flux Assay

This assay was used to test compounds for their ability to
inhibit TARP v8 dependent AMPA receptor activity. The
AMPA receptor is a non-selective cation channel activated
by glutamate. Ionotropic glutamate receptors normally
desensitize too rapidly to allow detectable calcium influx in
a FLIPR assay (Strange et al. (2006). “Functional charac-
terisation of homomeric ionotropic glutamate receptors
GluR1-GluR6 in a fluorescence-based high throughput
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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 isoforms that have distinct effects on the kinetic
properties of AMPA receptors and synaptic currents.” Neu-
ron 55(6): 890-904).

An in vitro assay was used to determine the potency of
test compounds as inhibitors of the glutamate response of
the channel formed by GluA10-y8. To ensure a 1:1 stoichi-
ometry of GluAlo and y8 subunits in the expressed channel,
a fusion of the cDNAs for GRIA1o and CACNGS 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-terminus of the cDNA for GRIAlo
was fused to the N-terminus of the cDNA for y8. The linker
sequence was QQQQQQQQQQEFAT. Channels expressed
with this construct appear to have similar properties to
channels formed by co-expression of GRIAlo with an
excess of CACNGR8 (Shi et al. 2009). A clonal cell line in
HEK293 cells stably expressing this construct, with a gene-
ticin selection marker, was generated for use in this assay.

Cell expressing the GRIA1o-CACNGS 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 KCl, 3 mM CaCl,, 1 mM MgCl,, 5 mM glucose, 10
mM HEPES, pH 7.4, 300 mOs) using a Biotek EL405 plate
washer. The cells were then loaded with a calcium-sensitive
dye (Calcium-5 or Calcium-6, Molecular Devices) and the
test compounds at a range of concentrations. Calcium flux
following the addition of 15 pM 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 10 pM
CP465022 (a non-subtype-selective AMPA receptor antago-
nist) (Lazzaro et al. (2002). “Functional characterization of
CP-465,022, a selective, noncompetitive AMPA receptor
antagonist.” Neuropharmacology 42(2): 143-153). The
responses to glutamate as functions of the test compound
concentrations were fitted to a four-parameter logistic func-
tion. 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 potency for the
compounds described herein. pIC,, refers to the negative log
of the IC,, in molar.

Using a similar protocol, compounds were also tested for
their ability to inhibit TARP y2 dependent AMPA receptor
activity. The compounds that were tested for TARP 2
AMPA receptor activity had pICs, values less than 6.

TABLE 4
Ex # Compound Name pICso
1 5-(7-Chloro-1H-indazol-5-y1)-2,6-bis(trifluoromethyl)- 10.1
[1,2 Altriazolo[1,5-a]pyridine;
2 5-(7-Methyl-1H-indazol-5-y1)-2,6-bis(trifluoromethyl)- 9.7
[1,2 Altriazolo[1,5-a]pyridine;
3 5-(2,6-Bis(trifluoromethyl)-[1,2,4]triazclo[1,5-a]pyridin-5- 9.6
yl)-7-chloroindolin-2-one;
4 5-(2,6-Bis(trifluoromethyl)-[1,2,4]triazclo[1,5-a]pyridin-5- 9.3
y1)-7-methylindolin-2-one;
5 8-Chloro-5-(7-chloro-1H-indazol-3-yl)-2,6- 9.5
bis(triftuoromethyl)-[1,2 4]triazolo[1,5-a]pyridine;
6  5-(7-Chloro-1H-indazol-5-yl)-8-methyl-2,6- 9.7

bis(triftuoromethyl)-[1,2 4]triazolo[1,5-a]pyridine;
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TABLE 4-continued TABLE 4-continued
Ex # Compound Name pICso Ex # Compound Name plCso
7 5-(7-Chloro-1H-indazol-5-yl)-2-(difluoromethyl)-6- 10.2 45 6-(Difluoromethyl)-2-ethyl-5-(7-methyl- 1H-indazol-5-yl)- 89
(trifluoromethyl)-[1,2 4]triazolo[1,5-a]pyridine; 5 [1,2 Altriazolo[1,5-a]pyridine;
8  3-(7-Methyl-1H-indazol-5-yl)-2-(difluoromethyl)-6- 9.4 46 7-Chloro-5-(6-(difluoromethyl)-2-ethyl-[ 1,2, 4]triazolo[1,5- 8.4
(riftuoromethyl)-[1,2,4]triazolo[1,5-a]pyridine; aJpyridin-3-yl)indolin-2-one;
9  7-Chloro-5-(2-(difluoromethyl}-6-(trifluoromethyl)- 9.4 47  5-(6-(Difluoromethy!)-2-ethyl-[1,2,4]triazolo[1,5-a]pyridin- 8.4
[1,2,4]triazolo[1,5-alpyridin-3-yl)indolin-2-one; 5-yl}-7-methylindolin-2-one;
10 7-Methyl-5-(2-(difluoromethyl)- 6- (trifluoromethyl)- 9.1 48  5-(7-Chloro-1H-indazol-3-yl)-2-cyclopropyl-6- 9.7
[1,2,4]triazolo[1,5-a]pyridin-5-yljindolin-2-one; 10 (difluoromethyl)-[1,2,4]triazolo[1,5-a]pyridine;
11  2-(Difluoromethyl)-6-(trifluoromethyl)-35-(7- 9.8 49  2-Cyclopropyl-6-(difluoromethyl)-5-(7-methyl-1H-indazol- 9.1
(trifluoromethyl)- 1H-indazol-5-yl)-[1,2 4]triazolo[1,5- 5-y1)-[1,2 Altriazolo[1,5-a]pyridine;
a]pyridine; 50 5-(7-Chloro-1H-indazol-5-yl)-6-methoxy-2- 9.0
12 5-(2-(Difluoromethyl)-6-(trifluoromethyl)- 83 (trifluoromethyl)-[1,2, 4]triazolo[ 1,5-a]pyridine;
[1,2,4]triazolo[1,5-a]pyridin-5-y1)-7-methoxyindolin- 2-one; 51 6-Methoxy-3-(7-methyl-1H-indazol-5-y1)-2- 8.3
13 5-(7-Chloro-1H-indazol-5-yl)-2-(difluoromethyl)-6- 83 5 (trifluoromethyl)-[1,2,4]triazolo[ 1,5-a]pyridine;
methoxy-[1,2,4]triazolo[1,5-a]pyridine; 52 6-Ethyl-5-(7-methyl-1H-indazol-3-yl)-2- (trifluoromethyl)- 9.3
14 2-(Difluoromethyl)-6-methoxy-5-(7-methyl-1H-indazol-5- 8.3 [1,2,4]triazolo[1,5-alpyridine;
y1)-[1,2,4]triazolo[1,5-alpyridine; 53 5-(7-Chloro-1H-indazol-5-yl)-6-(1,1-difluoroethyl)-2- 10.3
15 2-(Difluoromethyl)-6-methoxy-3-(7-(trifluoromethyl)-1H- 8.7 (trifluoromethyl)-[1,2,4]triazolo[1,5-a]pyridine;
indazol-5-y1)-[1,2,4)triazolo[1,5-a]pyridine; 54 6-(2-(Difluoromethyl)-6-(trifuoromethyl)- 9.1
16 5-(7-Chloro-1H-indazol-5-yl)-6-(difluoromethyl)-2- 10.0 [1,2 Atriazolo[1,5-a]pyridin-5-yl)benzo[d]thiazol-2(3H)-
(trifluoromethyl)-[1,2 4]triazolo[1,5-a]pyridine; 20 one;
17 6-(Difluoromethyl)-5-(7-methyl- 1H-indazol-5-yl)-2- 9.8 55 6-(4-Fluorophenyl)-3-(7-methyl-1H-indazol-5-y1)-2- 104
(trifluoromethyl)-[1,2 4]triazolo[ 1,5-a]pyridine; (trifluoromethyl)-[1,2,4]triazolo[ 1,5-a]pyridine;
18  7-Chloro-5-(6-(difluoromethyl)-2-(trifluoromethyl)- 9.6 56 6-(4-Fluorophenyl)-3-(1H-indazol-5-y1)-2-(trifluoromethyl)- 8.9
[1,2,4]triazolo[1,5-alpyridin-3-yl)indolin-2-one; [1,2,4]triazolo[1,5-alpyridine;
19 5-[6-(Difluoromethyl)-2-(trifluoromethyl)- 9.2 57  5-(6-(4-Fluorophenyl)-2-(triftucromethyl)- 10.2
[1,2,4]triazolo[1,5-a]pyridin-3-yl]-7-methyl-indolin-2-one; 25 [1,2,4]triazolo[1,5-a]pyridin-3-y1)-7-methylindolin-2-one;
20 5-[¢6-(Diflucromethyl)-2-(trifluoromethyl)- 8.6 58  5-(7-Methyl-1H-indazol-5-y1)-6-(pyridin-3-y1)-2- 9.1
[1,2,4]triazolo[1,5-a]pyridin-5-yl]-7-methoxy-indolin-2-one; (trifluoromethyl)-[1,2,4]triazolo[1,5-a]pyridine;
21  5-(7-Chloro-1H-indazol-5-yl)-2-methyl- 6- (trifluoromethyl)- 9.2 59 5-(7-Methyl-1H-indazol-5-yl)-6-(pyridin-4-y1)-2- 82
[1,2,4]triazolo[1,5-a]pyridine; (trifluoromethyl)-[1,2 4]triazolo[1,5-a]pyridine;
22 2-Methyl-5-(7-methyl-1H-indazol-5-yl)-6-(trifluoromethyl)- 7.9 60 6-(4-Fluorophenyl)-2-methyl-5-(7-methyl-1H-indazol-5-y1)- 89
[1,2,4]triazolo[1,5-a]pyridine; 30 [1,2 Altriazolo[1,5-a]pyridine;
23 7-Chloro-5-(2-methyl-6-(trifluoromethyl)- 8.0 61 2-Ethyl-6-(4-fluorophenyl)-5-(7-methyl-1H-indazol-5-yl)- 9.7
[1,2,4]triazolo[1,5-alpyridin-3-yl)indolin-2-one; [1,2,4]triazolo[1,5-alpyridine;
24 7-Methyl-5-(2-methyl-6-(trifluoromethyl)- 7.7 62 2-Cyclopropyl-6-(4-fluorophenyl)-5-(7-methyl-1 H-indazol- 9.9
[1,2,4]triazolo[1,5-alpyridin-3-yl)indolin-2-one; 5-y)-[1,2 4]triazolo[1,5-a]pyridine;
25  5-(7-Chloro-1H-indazol-5-yl)-2-ethyl-6-(triftuoromethyl)- 9.4 63 5-(2,6-Bis(trifluoromethyljpyrazolo[1,5-a]pyridin-7-yl)-7- 10.8
[1,2,4]triazolo[1,5-a]pyridine; 35 chloro-1H-indazole;
26  2-Ethyl-5-(7-methyl-1H-indazol-5-yl)-6-(trifluoromethyl)- 9.0 64 5-(2,6-Bis(trifluoromethyljpyrazolo[1,5-a]pyridin-7-yl)-7- 10.8
[1,2,4]triazolo[1,5-a]pyridine; methyl-1H-indazole;
27 7-Chloro-5-(2-ethyl-6-(trifluoromethyl)-[1,2 4Jriazolo[1,3- 8.9 65 5-(2,6-Bis(trifluoromethyl)pyrazolo[1,5-a]pyridin-7-yl)-7- 10.8
a)pyridin-3-yl)indolin-2-one; methylindolin-2-one;
28  5-(2-Fthyl-6-(trifuoromethyl)-[1,2,4]triazolo[ 1,5-a]pyridin- 8.4 66  5-(2,6-Bis(trifluoromethyl)pyrazolo[1,5-a]pyridin-7-yl)-7- 109
5-yl)-7-methylindolin-2-one; chloroindolin-2-one;
29  &-Chloro-5-(7-chloro-1H-indazol-5-yl)-2-ethyl-6- 54 W g 5-(2-Cyclopropyl-6-(trifluoromethyl)pyrazolo[ 1,5-a]pyridin-  10.3
(triftuoromethyl)-[1,2,4]triazolo[1,5-a]pyridine; 7-yl)-7-methylindolin-2-one;
30  8-Chloro-2-ethyl-5-(7-methyl-1H-indazol-3-y1)-6- 84 68  5-(2-Cyclopropyl-6-(triftuoromethyl)pyrazolo[1,5-a]pyridin-  10.7
(trifluoromethyl)-[1,2 4]triazolo[1,5-a]pyridine; 7-y1}-7-chloroindolin-2-one;
31 5-(7-Chloro-1H-indazol-5-yl)-2-ethyl-8-fluoro-6- 89 69 5-(2-Cyclopropyl-6-(triffuoromethyl)pyrazolo[1,5-a]pyridin-  10.3
(trifluoromethyl)-[1,2 4]triazolo[1,5-a]pyridine; 7-y1}-7-methyl-1H-indazole;
32 7-Chloro-5-[2-ethyl-8-fluoro-6-(trifluoromethyl)- 87 45 70 7-Chloro-5-(2-cyclopropyl-6-(trifluoromethyl)pyrazolo[1,5-  10.2
[1,2,4]triazolo[1,5-a]pyridin-3-yl]indolin-2-one; apyridin-7-yl)-1H-indazole;
33 2-Cyclopropyl-8-fluoro-35-(7-methyl-1 H-indazel-3-y1)-6- 9.7 71 5-(2-Isopropyl-6-(trifluoromethyl)pyrazolo[1,5-a]pyridin-7-  10.8
(riftuoromethyl)-[1,2,4]triazolo[1,5-a]pyridine; y1)-7-methylindolin-2-one;
34  5-(7-Chloro-1H-indazol-5-yl)-8-fluoro-2-isopropyl-6- 9.5 72 5-(2-Isopropyl-6-(trifluoromethyl)pyrazolo[1,5-a]pyridin-7-  10.9
(triftuoromethyl)-[1,2,4]triazolo[1,5-a]pyridine; yl)-7-chloroindolin-2-one;
35  5-(7-Chloro-1H-indazol-5-yl)-2-ethyl-8-methyl-6- 94 sp 73 7-Chloro-5-(2-isopropyl-6-(trifuoromethyl)pyrazolo[1,3- 11.0
(trifluoromethyl)-[1,2 4]triazolo[1,5- |pyridine; a]pyridin-7-yl)-1H-indazole;
36  5-(7-Chloro-1H-indazol-5-yl)-2-isopropyl-6- 10.1 74 5-(2-Isopropyl-6-(trifluoromethyl)pyrazolo[1,5-a]pyridin-7-  10.1
(trifluoromethyl)-[1,2 4]triazolo[ 1,5-a]pyridine; y1)-7-methyl-1H-indazole;
37 2-Isopropyl-5-(7-methyl-1H-indazol-5-y1}-6- 9.5 75 7-Chloro-5-(2-cyclopropy!-8-methyl-6-{trifluoromethyl)- 9.9
(trifluoromethyl)-[1,2 4]triazolo[1,5-a]pyridine; [1,2,A]triazolo[1,5-a]pyridin-3-yl)indolin-2-one;
38 5-(7-Chloro-1H-indazol-5-yl)-2-cyclopropyl-6- 9.9 55 76 2-Cyclopropyl-8-methyl-5-(7-methyl-1H-indazol-5-y1)-6- 9.8
(trifluoromethyl)-[1,2 4]triazolo[1,5-a]pyridine; (trifluoromethyl)-[1,2,4]triazolo[ 1,5-a]pyridine;
39 2-Cyclopropyl-3-(7-methyl-1H-indazol-3-yl)-6- 9.5 77  5-(7-Chloro-1H-indazol-5-yl)-6-(difluoromethyl)-8-methyl- 9.6
(triftuoromethyl)-[1,2,4]triazolo[1,5-a]pyridine; 2-(trifluoromethyl)-[1,2 4]triazolo[1,5-a]pyridine;
40 7-Chloro-5-(2-cyclopropyl-6-(trifluoromethyl)- 9.4 78 5-(7-Chloro-1H-indazol-5-yl)-2- (difluoromethyl)-8-methyl- 99
[1,2,4]triazolo[1,5-a]pyridin-5-yljindolin-2-one; 6-(trifluoromethyl)-[1,2,4]triazelo[1,5-a]pyridine;
41 5-(2-Cyclopropyl-6-(trifiuoromethyl)-[1,2,4]triazolo[1,5- 9.2 60 79 2-(Difluoromethyl)-8-methyl-5-(7-methyl-1H-indazol-5-yl)- 9.4
a]pyridin-3-yl)-7-methylindolin-2-one; 6-(trifluoromethyl)-[1,2,4]triazolo[1,5-a]pyridine;
42 5-(7-Chloro-1H-indazol-5-yl1)-2-(1,1-difluorocethyl)-6- 10.0 80 5-(7-Chloro-1H-indazol-3-yl)-2-cyclopropyl-8-ethyl-6- 9.8
(trifluoromethyl)-[1,2 4]triazolo[1,5-a]pyridine; (trifluoromethyl)-[1,2 4]triazolo[1,5-a]pyridine;
43 5-(7-Chloro-1H-indazol-5-yl)-2-methoxy-6- 8.5 81 2-Cyclopropyl-8-ethyl-5-(7-methyl- 1H-indazol-5-v1)-6- 9.3
(riftuoromethyl)-[1,2,4]triazolo[1,5-a]pyridine; (trifluoromethyl)-[1,2,4]triazolo[1,5-a]pyridine;
44 5-(7-Chloro-1H-indazol-5-yl)-6-(difluoromethyl)-2-ethyl- 94 65 82 5-(2-Cyclopropyl-8-ethyl-6-(trifluoromethyl)- 95

[1,2,4]triazolo[1,5-a]pyridine;

[1,2 Altriazolo[1,5-a]pyridin-5-y1)-7-methylindolin-2-one;
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TABLE 4-continued TABLE 4-continued
Ex # Compound Name pICso Ex # Compound Name plCso
83 5-(7-Chloro-1H-indazol-5-yl)-8-methyl-2-propyl-6- 9.7 121 6-(Difluoromethyl)-7-(7-methyl- 1H-indazol-5-yl)-2- 10.6
(trifluoromethyl)-[1,2 4]triazolo[1,5-a]pyridine; 5 (trifluoromethyl)pyrazolo[1,5-a]pyridine;
84 8-Methyl-5-(7-methyl-1H-indazol-3-y1)-2-propyl-6- 9.0 122 5-[6-(Difluoromethyl)-4-methyl-2- 103
(riftuoromethyl)-[1,2,4]triazolo[1,5-a]pyridine; (trifluoromethyl)pyrazolo[1,5-a]pyridin-7-yl]-7-methyl-
85 7-Methyl-5-(8-methyl-2-propyl-6-(trifluoromethyl)- 9.5 indolin-2-one;
[1,2,4]triazolo[1,5-alpyridin-3-yl)indolin-2-one; 123 6-(Difluoromethyl)-4-methyl-7-(7-methyl-1H-indazol-5-yl)- 9.9
86 2-(Difluoromethyl)-8-methyl-5-(7-methyl-1H-indazol-5-yl)- 9.4 2-(trifluoromethyl)pyrazolo[1,5-a]pyridine;
6-(trifluoromethyl)-[1,2 4]triazolo[1,5-a]pyridine; 10 124 7-Chloro-5-[6-(difluoromethyl)-4-methyl-2- 9.6
87 5-(7-Chloro-1H-indazol-5-yl)-2-(difluoromethyl)-8-ethyl-6- 9.4 (trifluoromethyl)pyrazolo[1,5-a]pyridin-7-yl]indolin-2-one;
(trifluoromethyl)-[1,2 4]triazolo[1,5-a]pyridine; and
88 2-(Diftuoromethyl)-8-ethyl-5-(7-methyl-1H-indazol-5-yl1)- 8.8 125 7-(7-Chloro-1H-indazol-5-yl)-6-(difluoromethyl)-4-methyl-  10.0
6-(trifluoromethyl)-[1,2 4]triazole[1,5-a]pyridine; 2-(trifluoromethyl)pyrazolo[1,5-a]pyridine.
89 5-(7-Chloro-1H-indazol-5-y1)-2,8-diethyl-6- 9.1
(trifluoromethyl)-[1,2 4]triazolo[ 1,5-a]pyridine; 15
90 2,8-Diethyl-5-(7-methyl-1H-indazol-5-yl)-6- 8.5
(riftuoromethyl)-[1,2,4]triazolo[1,5-a]pyridine; . . .
91 5-(7-Chloro-1H-indazol-5-yl)-6-(difiicromethyl)-8-ethyl-2- .3 What is claimed:
(trifluoromethyl)-[1,2 4]triazolo[1,5-a]pyridine; 1A Compound of Formula (I):
92 6-(Diftuoromethyl)-8-ethyl-5-(7-methyl-1H-indazol-5-y1)- 9.0
2-(trifluoromethyl)-[1,2,4]triazolo[1,5-a]pyridine;
93 5-(7-Chloro-1H-indazol-5-yl)-2-cyclopropyl-6- 98 20 M
(difluoromethyl)-8-ethyl-[1,2 4]triazolo[1,5-alpyridine; R
94 2-Cyclopropyl-6-(diftuoromethyl}-8-ethyl-5-(7-methyl-1H- 9.4
indazol-3-y1)-[1,2,4]triazolo[1,5-a]pyridine;
95 6-(Difluoromethyl)-8-methyl-5-(7-methyl-1H-indazol-5-yl)- 8.5 y /'
2-propyl[1,2 4]triazolo[ 1,5-a]pyridine; R2
96 8-Chloro-3-(7-chloro-1H-indazol-5-yl)-2-propyl-6- 9.4 25 N /:
(trifluoromethyl)-[1,2 4]triazolo[1,5-a]pyridine; R? x b
97 7-Chloro-5-(8-chloro-2-propyl-6-(trifluoromethyl}- 9.3
[1,2,4]triazolo[1,5-a]pyridin-5-yl)indolin-2-one;
98 5-(8-Chloro-2-propyl-6-(triflucromethyl)- 9.1
[1,2,4]triazolo[1,5-a]pyridin-5-y1)-7-methylindolin-2-one;
99 5-(2-Cyclopropyl-8-methyl-6-(trifluoromethyl)- 9.6 30
[1,2,4]triazolo[1,5-a]pyridin-3-y1)-7-methylindolin-2-one; R3 7!
100 7-Chloro-5-(2-ethyl-8-methyl-6-(trifluoromethyl)- 9.2 J/
[1,2,4]triazolo[1,5-alpyridin-3-yl)indolin-2-one; HN— Zzl
101 2-Erhyl-8-methyl-6-(trifluoromethyl)-3-(7- 9.5
(trifluoromethyl)- 1H-indazol-5-yl)-[1,2 4]triazolo[1,3-
a]pyridine; :
102 5-(2-Ethyl-8-methyl-6-(trifluoromethyl)-[1,2,4]triazolo[1,5- 8.8 3 Wher.em .
a]pyridin-5-yl)-7-(trifluoromethyljindolin-2-one; Y11§ Nor CH; o
103 7-Chloro-5-(2-ethyl-8-methyl-6-(trifluoromethyl)- 0.8 R" is selected from the group consisting of: H, halo, and
[1,2,4]triazolo[1,5-a]pyridin-5-yl)indolin-2-one; C,_salkyl;
104 7-Erhyl-5-(8-methyl-2.6-bis(triffuoromethyl)- o8 R? is selected from the group consisting of: C, calkyl,
[1,2,4]triazolo[1,5-alpyridin-3-yl)indolin-2-one; d
105 7-Methyl-5-(8-methyl-2,6-bis(trifluoromethyl)- g5 40 3C.1-6haloalkyl’ Cl-6alkoxy’ and CS-SCYCIOalkyl;
[1,2,4]triazolo[1,5-a]pyridin-5-yl)indolin-2-one; R” is selected from the group consisting of: H, halo,
106 7—Meth0lxy—5—(8—methyl—l2,l6-bis(tr%ﬁuorlomeﬂ1yl)— 8.9 C1_6a]ky]’ Cl_ﬁalkoxy, CN’ and CFE;
[1,2,4]triazolo[1,5-aJpyridin-5-yl)indolin-2-one; R* is selected from the group consisting of: C,_alkyl,
107 8-Methyl-5-(7-methyl-1H-indazol-5-y1)-2,6- 9.3 . o
bis(triforomethyl)-[1,2 riazolo[1,5-aloyridine; C1_6halqalkyl, C, _¢alkoxy, phenyl substituted with F,
108 5-(8-Methyl-2,6-bis(triffuoromethyl)-[1,2 4]triazolo[1,5- 84 45 and pyridyl; and
a]pyridin-3-yl)-2-oxoindoline-7-carbonitrile;
109 5-(7-Chloro-1H-indazol-5-y1)-6-(difluoromethyl)-8-methyl- 9.6
2-(trifluoromethyl)-[1,2 4]triazolo[1,5-a]pyridine;
110 7-Chloro-5-(6-(difluoromethyl)-8-methyl-2- 9.1 % %
(trifluoromethyl)-[1,2 4]triazolo[1,5-a]pyridin-5-yl)indolin- Zl---72
2-one; 50 % §
111  6-(Difluoromethyl)-8-methyl-3-(7-methyl- 1H-indazol-5-yl)- 9.1
2-(trifluoromethyl)-[1,2,4]triazolo[1,5-a]pyridine;
112 5-(7-Chloro-1H-indazol-5-yl)-2-cyclopropyl-6- 10.0 . o
(diffuoromethyl)-8-methyl-[1,2,4]triazolo[1,5-a]pyridine; is selected from the group consisting of: —CH—N—,
113 7-Chloro-5-(2-cyclopropyl-6-(difluoromethyl)-8-methyl- 9.5 —CHZ—C(:O)f, and 784(:(:0)7; and
[1.24]triazolo[1,5-apyridin-5-yDindolin-2-one; 55 pharmaceutically acceptable salts, N-oxides, or solvates
114 2-Cyclopropyl-6-(difluoromethyl)-8-methyl-5-(7-methyl- 9.4
1H-indazol-5-y1)-[1,2,4]triazolo[1,5-a]pyridine; thereof. . . .
115 5-(7-Chloro-1H-indazol-5-yl)-6-(difluoromethyl)-2-ethyl-8- 8.7 2. The compound of claim 1, wherein Y is N.
methyl-[1,2 4]trizzolo[1,5-a]pyridine; 3. The compound of claim 1, wherein Y is CH.
116 5—(7—Chlor0-1H—indazol—Sl—yl)—Z,8-dimeth_\l/l—l6— 8.6 4. The Compound of claim 1, wherein R'is L
(trifluoromethyl)-[1,2 4]triazolo[1,5-a]pyridine; . . I
117 5-(7-Chloro-1H-indazol-5-yl)-2-ethoxy-8-methyl-6- 86 90 5. The Compound of Clalm 1, wherein R 18 Cl or E.
(trifluoromethyl)-[1,2 A]triazolo[1,5-a]pyridine; 6. The compound of claim 1, wherein R is CH; or
118 7-Chloro-5-(2-cyclopropyl-6-(trifluoromethyl)pyrazolo[1,5-  10.2 CH,CH,.
alpyridin-7-yl)-1H-indazole; 7. The compound of claim 1, wherein R? is CF,, CHF,, or
119 5-[6-(Difluoromethyl)-2-(trifluorcmethyl)pyrazolo[1,5- 10.3
a]pyridin-7-yl]-7-methyl-indolin-2-cne; CFZ(CHS)' . . 5 .
120 7-(7-Chloro-1H-indazol-5-yl)-6-(difluoromethyl)-2- 108 65 8. The compound of claim 1, wherein R™ is CH,,

(trifluoromethyl)pyrazolo[1,5-a]pyridine;

CH,CH,, CH,CH,CHj, or CH(CH,),.

9. The compound of claim 1, wherein R is cyclopropyl.
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10. The compound of claim 1, wherein R? is OCH, or
OCH,CH,.
11. The compound of claim 1, wherein R? is H, CI, CH,,
or CH,CH,.

12. The compound of claim 1, wherein R? is OCH, or CN. ’

13. The compound of claim 1, wherein R? is CF;.

14. The compound of claim 1, wherein R* is CF,, CF,
(CH,;), or CHE,.

15. The compound of claim 1, wherein R* is OCH,.
16. The compound of claim 1, wherein R* is CH,CH,.

17. The compound of claim 1, wherein R* is 4-fluoro-
phenyl, pyridin-3-yl, or pyridin-4-yl.

18. The compound of claim 1, wherein

Zl___zl %

P aVaVaV, Vavav, Vol

is —CH—N—.

19. The compound of claim 1, wherein

¢

is —CH,—C(=0)—.
20. The compound of claim 1, wherein

§ g

is —S—C(=0)—.

21. The compound of claim 1, and pharmaceutically
acceptable salts, solvates, or N-oxides thereof, having the
structure of Formula (1A):

{14
Rl

wherein
R! is selected from the group consisting of: H, halo, CH,,
and CH,CH;;
R? is selected from the group consisting of: C,_calkyl,
C,_¢haloalkyl, C, .alkoxy, and C, ¢cycloalkyl;

R* is selected from the group consisting of: C,_.alkyl,
C,_¢haloalkyl, C, calkoxy, phenyl substituted with F,
and pyridyl; and
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R® is selected from the group consisting of:

3450

HN-—N , HN=-N , HN-\ ,

28
55
iy
ey

2
B

22. The compound of claim 1, and pharmaceutically
acceptable salts, solvates, or N-oxides thereof, having the

structure of Formula (1B):

Rl
7 =
R2
N 7
R? AN ~N
RS

(B)
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wherein
R'is H, or C,_alkyl;
R? is selected from the group consisting of: C,_qalkyl,
C,_ghaloalkyl, and C;_scycloalkyl;
R* is CF,H or CF,; and
R’ is selected from the group consisting of’

- ﬁ /7, Cl f /7,

Cl
HN HN
O and 0.

23. A compound selected from the group consisting of:
5-(7-Chloro-1H-indazol-5-y1)-2,6-bis(trifluoromethyl)-
[1,2,4]triazolo[1,5-a]pyridine;
5-(7-Methyl-1H-indazol-5-y1)-2,6-bis(trifluoromethyl)-
[1,2,4]triazolo[1,5-a]pyridine;
5-(2,6-Bis(trifluoromethyl)-[ 1,2,4]triazolo[ 1,5-a]pyridin-
5-yI)-7-chloroindolin-2-one;
5-(2,6-Bis(trifluoromethyl)-[ 1,2,4]triazolo[ 1,5-a]pyridin-
5-yI)-7-methylindolin-2-one;
8-Chloro-5-(7-chloro-1H-indazol-5-y1)-2,6-bis(trifluo-
romethyl)-[1,2,4]triazolo[1,5-a]pyridine;
5-(7-Chloro-1H-indazol-5-y1)-8-methyl-2,6-bis(trifluo-
romethyl)-[1,2,4|triazolo[ 1,5-a]pyridine;
5-(7-Chloro-1H-indazol-5-y1)-2-(difluoromethyl)-6-(trif-
luoromethyl)-[1,2.4]triazolo[1,5-a]pyridine;
5-(7-Methyl-1H-indazol-5-y1)-2-(difluoromethyl)-6-(trif-
luoromethyl)-[1,2.4]triazolo[1,5-a]pyridine;
7-Chloro-5-(2-(difluoromethyl)-6-(trifluoromethyl)-[1,2,
4]triazolo[1,5-a]pyridin-53-yl)indolin-2-one;
7-Methyl-5-(2-(difluoromethyl)-6-(trifluoromethyl)-[1,2,
41triazolo[1,5-a]pyridin-5-ylindolin-2-one;
2-(Difluoromethyl)-6-(trifluoromethyl)-5-(7-(trifluorom-
ethyl)-1H-indazol-5-y1)-[1,2,4]triazolo[1,5-a] pyridine;
5-(2-(Difluoromethyl)-6-(trifluoromethyl)-[1,2,4]triazolo
[1,5-a]pyridin-5-y1)-7-methoxyindolin-2-one;
5-(7-Chloro-1H-indazol-5-y1)-2-(difluoromethyl)-6-
methoxy-[1,2,4]triazolo[1,5-a]pyridine;
2-(Difluoromethyl)-6-methoxy-5-(7-methyl-1H-indazol-
5-y1)-[1,2.4]triazolo[1,5-a]pyridine;
2-(Difluoromethyl)-6-methoxy-5-(7-(trifluoromethyl)-
1H-indazol-5-y1)-[1,2,4]triazolo[ 1,5-a]pyridine;
5-(7-Chloro-1H-indazol-5-y1)-6-(difluoromethyl)-2-(trif-
luoromethyl)-[1,2.4]triazolo[1,5-a]pyridine;
6-(Difluoromethyl)-5-(7-methyl-1H-indazol-5-y1)-2-(trif-
luoromethyl)-[1,2 4 ]triazolo[1,5-a]pyridine;
7-Chloro-5-(6-(difluoromethyl)-2-(trifluoromethyl)-[1,2,
4]triazolo[1,5-a]pyridin-53-y1)indolin-2-one;
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5-[6-(Difluoromethyl)-2-(trifluoromethyl)-[1,2.4 triazolo
[1,5-a]pyridin-5-yl]-7-methyl-indolin-2-one;
5-[6-(Difluoromethyl)-2-(trifluvoromethyl)-[ 1,24 triazolo
[1,5-a]pyridin-5-y1]-7-methoxy-indolin-2-one;
5-(7-Chloro-1H-indazol-5-y1)-2-methyl-6-(trifluorom-
ethyl)-[1,2,4]triazolo[1,5-a]pyridine;
2-Methyl-5-(7-methyl-1H-indazol-5-y1)-6-(trifluorom-
ethyl)-[1,2,4]triazolo[1,5-a]pyridine;
7-Chloro-5-(2-methyl-6-(trifluoromethyl)-[ 1,24 ]triazolo
[1,5-a]pyridin-5-yl)indolin-2-one;
7-Methyl-5-(2-methyl-6-(trifluoromethyl)-[ 1,24 triazolo
[1,5-a]pyridin-5-yl)indolin-2-one;
5-(7-Chloro-1H-indazol-5-y1)-2-ethyl-6-(trifluorom-
ethyl)-[1,2,4]triazolo[1,5-a]pyridine;
2-Ethyl-5-(7-methyl-1H-indazol-5-y1)-6-(trifluorom-
ethyl)-[1,2,4]triazolo[1,5-a]pyridine;
7-Chloro-5-(2-ethyl-6-(trifluoromethyl)-[ 1,2,4]triazolo
[1,5-a]pyridin-5-yl)indolin-2-one;
5-(2-Ethyl-6-(trifluoromethyl)-[ 1,2,4]triazolo[ 1,5-a]pyri-
din-5-y1)-7-methylindolin-2-one;
8-Chloro-5-(7-chloro-1H-indazol-5-y1)-2-ethyl-6-(trif-
luoromethyl)-[1,2,4]triazolo[1,5-a]pyridine;
8-Chloro-2-ethyl-5-(7-methyl-1H-indazol-5-y1)-6-(trif-
luoromethyl)-[1,2,4]triazolo[ 1,5-a]pyridine;
5-(7-Chloro-1H-indazol-5-y1)-2-ethyl-8-fluoro-6-(trifluo-
romethyl)-[1,2 4]triazolo[1,5-a]pyridine;
7-Chloro-5-[ 2-ethyl-8-fluoro-6-(trifluoromethyl)-[ 1,2,4]
triazolo[1,5-a]pyridin-5-yl]indolin-2-one;
2-Cyclopropyl-8-fluoro-5-(7-methyl-1H-indazol-5-y1)-6-
(trifluoromethyl)-[1,2,4]triazolo[ 1,5-a]pyridine;
5-(7-Chloro-1H-indazol-5-y1)-8-fluoro-2-isopropyl-6-
(trifluoromethyl)-[1,2,4]triazolo[ 1,5-a]pyridine;
5-(7-Chloro-1H-indazol-5-yl)-2-ethyl-8-methyl-6-(trif-
luoromethyl)-[1,2,4]triazolo[1,5-]pyridine;
5-(7-Chloro-1H-indazol-5-y1)-2-isopropyl-6-(trifluorom-
ethyl)-[1,2,4]triazolo[1,5-a]pyridine;
2-Isopropyl-5-(7-methyl-1H-indazol-5-y1)-6-(trifluorom-
ethyl)-[1,2,4]triazolo[1,5-a]pyridine;
5-(7-Chloro-1H-indazol-5-y1)-2-cyclopropyl-6-(trifluo-
romethyl)-[1,2,4]triazolo[1,5-a]pyridine;
2-Cyclopropyl-5-(7-methyl-1H-indazol-5-y1)-6-(trifluo-
romethyl)-[1,2 4]triazolo[1,5-a]pyridine;
7-Chloro-5-(2-cyclopropyl-6-(trifluoromethyl)-[ 1,2,4]tri-
azolo[1,5-a]pyridin-5-yl)indolin-2-one;
5-(2-Cyclopropyl-6-(trifluoromethyl)-[1,2,4]triazolo[ 1,5-
a]pyridin-5-yl)-7-methylindolin-2-one;
5-(7-Chloro-1H-indazol-5-y1)-2-(1,1-difluoroethyl)-6-
(trifluoromethyl)-[1,2,4]triazolo[ 1,5-a]pyridine;
5-(7-Chloro-1H-indazol-5-y1)-2-methoxy-6-(trifluorom-
ethyl)-[1,2,4]triazolo[1,5-a]pyridine;
5-(7-Chloro-1H-indazol-5-y1)-6-(difluoromethyl)-2-
ethyl-[1,2,4]triazolo[ 1,5-a]pyridine;
6-(Difluoromethyl)-2-ethyl-5-(7-methyl-1H-indazol-5-
y1)-[1,2,4]triazolo[1,5-a]pyridine;
7-Chloro-5-(6-(difluoromethyl)-2-ethyl-[1,2,4]triazolo[ 1,
5-a]pyridin-5-yl)indolin-2-one;
5-(6-(Difluoromethyl)-2-ethyl-[1,2,4]triazolo[ 1,5-a] pyri-
din-5-y1)-7-methylindolin-2-one;
5-(7-Chloro-1H-indazol-5-y1)-2-cyclopropyl-6-(difluo-
romethyl)-[1,2,4]triazolo[1,5-a]pyridine;
2-Cyclopropyl-6-(difluoromethyl)-5-(7-methyl-1H-inda-
zol-5-v1)-[1,2,4]triazolo[ 1,5-a]pyridine;
5-(7-Chloro-1H-indazol-5-y1)-6-methoxy-2-(trifluorom-
ethyl)-[1,2,4]triazolo[1,5-a]pyridine;
6-Methoxy-5-(7-methyl-1H-indazol-5-y1)-2-(trifluorom-
ethyl)-[1,2,4]triazolo[1,5-a]pyridine;
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6-Ethyl-5-(7-methyl-1H-indazol-5-y1)-2-(trifluorom-
ethyl)-[1,2,4]triazolo[1,5-a]pyridine;
5-(7-Chloro-1H-indazol-5-y1)-6-(1,1 -diftuoroethyl)-2-
(trifluvoromethyl)-[1,2,4]triazolo[ 1,5-a]pyridine;
6-(2-(Difluoromethy!)-6-(trifluoromethyl)-[1,2,4]triazolo
[1,5-a]pyridin-5-y1)benzo[d]thiazol-2(3H)-one;
6-(4-Fluorophenyl)-5-(7-methyl-1H-indazol-5-y1)-2-(trif-
luoromethyl)-[1,2 4]triazolo[1,5-a]pyridine;
6-(4-Fluorophenyl)-5-(1H-indazol-5-y1)-2-(trifluorom-
ethyl)-[1,2,4]triazolo[1,5-a]pyridine;
5-(6-(4-Fluorophenyl)-2-(trifluoromethyl)-[ 1,2,4]triazolo
[1,5-a]pyridin-5-y1)-7-methylindolin-2-one;
5-(7-Methyl-1H-indazol-5-y1)-6-(pyridin-3-y1)-2-(trifluo-
romethyl)-[1,2,4]triazolo[ 1,5-a]pyridine;
5-(7-Methyl-1H-indazol-5-y1)-6-(pyridin-4-y1)-2-(trifluo-
romethyl)-[1,2,4|triazolo[ 1,5-a]pyridine;
6-(4-Fluorophenyl)-2-methyl-5-(7-methyl-1H-indazol-5-
y1)-[1,2,4]triazolo[1,5-a]pyridine;
2-Bthyl-6-(4-fluorophenyl)-5-(7-methyl-1H-indazol-5-
y1)-[1,2,4]triazolo[1,5-a]pyridine;
2-Cyclopropyl-6-(4-fluorophenyl)-5-(7-methyl-1H-inda-
701-5-y1)-[1,2,4]triazolo[1,5-a]pyridine;
5-(2,6-Bis(trifluoromethyl)pyrazolo| 1,5-aJpyridin-7-yl)-
7-chloro-1H-indazole;
5-(2,6-Bis(trifluoromethyl)pyrazolo| 1,5-aJpyridin-7-y1)-
7-methyl-1H-indazole;
5-(2,6-Bis(trifluoromethyl)pyrazolo[1,5-a]pyridin-7-y1)-
7-methylindolin-2-one;
5-(2,6-Bis(trifluoromethyl)pyrazolo| 1,5-a|pyridin-7-yl)-
7-chloroindolin-2-one;
5-(2-Cyclopropyl-6-(trifluoromethyl)pyrazolo[1,5-a]
pyridin-7-yl)-7-methylindolin-2-one;
5-(2-Cyclopropyl-6-(trifluoromethyl)pyrazolo[ 1,5-a]
pyridin-7-yl)-7-chloroindolin-2-one;
5-(2-Cyclopropyl-6-(trifluoromethyl)pyrazolo[1,5-a]
pyridin-7-yl)-7-methyl-1H-indazole;
7-Chloro-5-(2-cyclopropyl-6-(trifluoromethyl)pyrazolo
[1,5-a]pyridin-7-y1)-1H-indazole;
5-(2-Isopropyl-6-(trifluoromethyl)pyrazolo[ 1,5-a]pyri-
din-7-yl)-7-methylindolin-2-one;
5-(2-Isopropyl-6-(trifluoromethyl)pyrazolo[ 1,5-a]pyri-
din-7-y1)-7-chloroindolin-2-one;
7-Chloro-5-(2-isopropyl-6-(trifluoromethyl)pyrazolo[ 1,
S-a[pyridin-7-yl)-1H-indazole; and
5-(2-Isopropyl-6-(trifluoromethyl)pyrazolo[ 1,5-a]pyri-
din-7-y1)-7-methyl-1H-indazole; and
pharmaceutically acceptable salts, N-oxides or solvates
thereof.
24. A compound selected from the group consisting of:
7-Chloro-5-(2-cyclopropyl-8-methyl-6-(trifluoromethyl)-
[1,2,4]triazolo[1,5-a]pyridin-5-y1)indolin-2-one;
2-Cyclopropyl-8-methyl-5-(7-methyl-1H-indazol-5-v1)-
6-(trifluoromethyl)-[1,2,4]triazolo[ 1,5-a] pyridine;
5-(7-Chloro-1H-indazol-5-y1)-6-(difluoromethyl)-8-
methyl-2-(trifluoromethyl)-[1,2,4]triazolo[1,5-a]pyri-
dine;
5-(7-Chloro-1H-indazol-5-y1)-2-(difluoromethyl)-8-
methyl-6-(trifluoromethyl)-[1,2,4]triazolo[1,5-a]pyri-
dine;
2-(Difluoromethyl)-8-methyl-5-(7-methyl-1H-indazol-5-
y1)-6-(trifluoromethyl)-[ 1,2,4]triazolo[ 1,5-a]pyridine;
2-(Difluoromethyl)-8-methyl-5-(7-methyl-1H-indazol-5-
y1)-6-(trifluoromethyl)-[ 1,2,4]triazolo[ 1,5-a]pyridine;
5-(7-Chloro-1H-indazol-5-y1)-2-cyclopropyl-8-ethyl-6-
(trifluvoromethyl)-[1,2,4]triazolo[ 1,5-a]pyridine;
2-Cyclopropyl-8-ethyl-5-(7-methyl-1H-indazol-5-y1)-6-
(trifluoromethyl)-[1,2,4]triazolo[1,5-a]pyridine;
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5-(2-Cyclopropyl-8-ethyl-6-(trifluoromethyl)-[ 1,2,4]tri-
azolo[1,5-a]pyridin-5-y1)-7-methylindolin-2-one;
5-(7-Chloro-1H-indazol-5-yl)-8-methyl-2-propyl-6-(trif-
luoromethyl)-[1,2,4]triazolo[1,5-a]pyridine;
8-Methyl-5-(7-methyl-1H-indazol-5-y1)-2-propyl-6-(trif-
luoromethyl)-[1,2,4]triazolo[1,5-a]pyridine;
7-Methyl-5-(8-methyl-2-propyl-6-(trifluoromethyl)-[ 1,2,
4]triazolo[1,5-a]pyridin-5-yl)indolin-2-one;
2-(Difluoromethyl)-8-methyl-5-(7-methyl-1H-indazol-5-
yD)-6-(trifluvoromethyl)-[1,2.4]triazolo[ 1,5-a]pyridine;
5-(7-Chloro-1H-indazol-5-yl)-2-(difluoromethyl)-8-
ethyl-6-(trifluoromethyl)-[ 1,2,4]triazolo[ 1,5-a]pyri-
dine;
2-(Difluoromethyl)-8-ethyl-5-(7-methyl-1H-indazol-5-
y)-6-(trifluoromethyl)-[1,2.4]triazolo[ 1,5-a]pyridine;
5-(7-Chloro-1H-indazol-5-y1)-2,8-diethyl-6-(trifluorom-
ethyl)-[1,2,4]triazolo[1,5-a]pyridine;
2,8-Diethyl-5-(7-methyl- 1H-indazol-5-y1)-6-(trifluorom-
ethyl)-[1,2,4]triazolo[1,5-a]pyridine;
5-(7-Chloro-1H-indazol-5-y1)-6-(difluoromethyl)-8-
Zt.hyl-2-(triﬂu0romethyl)-[ 1,2,4]triazolo[1,5-a]pyri-
ine;
6-(Difluoromethyl)-8-ethyl-5-(7-methyl-1H-indazol-5-
y1)-2-(trifluvoromethyl)-[1,2,4]triazolo[ 1,5-a]pyridine;
5-(7-Chloro-1H-indazol-5-y1)-2-cyclopropyl-6-(difluo-
romethyl)-8-ethyl-[1,2,4]triazolo[ 1,5-a]pyridine;
2-Cyclopropyl-6-(difluoromethyl)-8-ethyl-5-(7-methyl-
1H-indazol-5-y1)-[1,2,4]triazolo[ 1,5-a]pyridine;
6-(Difluoromethyl)-8-methyl-5-(7-methyl-1H-indazol-5-
y1)-2-propyl-[ 1,2,4|triazolo[ 1.5-a]pyridine;
8-Chloro-5-(7-chloro-1H-indazol-5-y1)-2-propyl-6-(trif-
luoromethyl)-[1,2,4]triazolo[1,5-a]pyridine;
7-Chloro-5-(8-chloro-2-propyl-6-(trifluoromethyl)-[ 1,2,
4]triazolo[1,5-a]pyridin-S-yl)indolin-2-one;
5-(8-Chloro-2-propyl-6-(trifluoromethyl)-[1,2,4]triazolo
[1,5-a]pyridin-5-y1)-7-methylindolin-2-one;
5-(2-Cyclopropyl-8-methyl-6-(trifluoromethyl)-[1,2,4]
triazolo[1,5-a]pyridin-5-y1)-7-methylindolin-2-one;
7-Chloro-5-(2-ethyl-8-methyl-6-(trifluoromethyl)-[1,2,4]
triazolo[1,5-a]pyridin-5-yl)indolin-2-one;
2-Ethyl-8-methyl-6-(trifluoromethyl)-5-(7-(trifluorom-
ethyl)-1H-indazol-5-y1)-[1,2,4]triazolo[ 1,5-a]pyridine;
5-(2-Ethyl-8-methyl-6-(trifluoromethyl)-[ 1,2 4]triazolo
[1,5-a]pyridin-5-y1)-7-(trifluoromethyl)indolin-2-one;
7-Chloro-5-(2-ethyl-8-methyl-6-(trifluoromethyl)-[1,2,4]
triazolo[1,5-a]pyridin-5-y1)indolin-2-one;
7-Ethyl-5-(8-methyl-2,6-bis(trifluoromethyl)-[ 1,2,4]tri-
azolo[1,5-a]pyridin-5-yl)indolin-2-one;
7-Methyl-5-(8-methyl-2,6-bis(trifluoromethyl)-[ 1,2,4]tri-
azolo[1,5-a]pyridin-5-yl)indolin-2-one;
7-Methoxy-5-(8-methyl-2,6-bis(trifluvoromethyl)-[1,2,4]
triazolo[1,5-a]pyridin-5-yl)indolin-2-one;
8-Methyl-5-(7-methyl-1H-indazol-5-y1)-2,6-bis(trifluo-
romethyl)-[1,2.4]triazolo[1,5-a]pyridine;
5-(8-Methyl-2,6-bis(trifluoromethyl)-[1,2,4]triazolo[ 1,5-
a|pyridin-5-yl)-2-oxoindoline-7-carbonitrile;
5-(7-Chloro-1H-indazol-5-y1)-6-(difluoromethyl)-8-
methyl-2-(trifluoromethyl)-[ 1,2.4]triazolo[ 1,5-a]pyri-
dine;
7-Chloro-5-(6-(difluoromethyl)-8-methyl-2-(trifluorom-
ethyl)-[1,2,4]triazolo[1,5-a]pyridin-5-yl)indolin-2-one;
6-(Difluoromethyl)-8-methyl-5-(7-methyl-1H-indazol-5-
yD)-2-(trifluoromethyl)-[1,2.4]triazolo[ 1,5-a]pyridine;
5-(7-Chloro-1H-indazol-5-y1)-2-cyclopropyl-6-(difluo-
romethyl)-8-methyl-[1,2,4]triazolo[ 1,5-a]pyridine;
7-Chloro-5-(2-cyclopropyl-6-(difluoromethyl)-8-methyl-
[1,2.4]triazolo[1,5-a]pyridin-5-y1)indolin-2-one;
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2-Cyclopropyl-6-(difluoromethyl)-8-methyl-5-(7-
methyl-1H-indazol-5-y1)-[1,2,4]triazolo[ 1,5-a]pyri-
dine;
5-(7-Chloro-1H-indazol-5-y1)-6-(difluoromethyl)-2-
ethyl-8-methyl-[1,2,4]triazolo[1,5-a]pyridine;
5-(7-Chloro-1H-indazol-5-y1)-2,8-dimethyl-6-(trifluo-
romethyl)-[1,2,4]triazolo[ 1,5-a]pyridine;
5-(7-Chloro-1H-indazol-5-y1)-2-ethoxy-8-methyl-6-(trif-
luoromethyl)-[1,2.4]triazolo[1,5-a]pyridine;
7-Chloro-5-(2-cyclopropyl-6-(trifluoromethyl)pyrazolo
[1,5-a]pyridin-7-y1)-1H-indazole;
5-[6-(Difluoromethyl)-2-(trifluoromethyl)pyrazolo[ 1,5-
a|pyridin-7-yl]-7-methyl-indolin-2-one;
7-(7-Chloro-1H-indazol-5-y1)-6-(difluoromethyl)-2-(trif-
luoromethyl)pyrazolo[1,5-a]pyridine;
6-(Difluoromethyl)-7-(7-methyl-1H-indazol-5-y1)-2-(trif-
luoromethyl)pyrazolo[1,5-a]pyridine;
5-[6-(Difluoromethyl)-4-methyl-2-(trifluoromethyl)pyra-
zolo[1,5-a|pyridin-7-y1]-7-methyl-indolin-2-one;
6-(Difluoromethyl)-4-methyl-7-(7-methyl-1H-indazol-5-
y1)-2-(trifluoromethyl)pyrazolo[ 1,5-a]pyridine;
7-Chloro-5-[6-(difluoromethyl)-4-methyl-2-(trifluorom-
ethyl)pyrazolo[ 1,5-a]pyridin-7-yl]indolin-2-one; and
7-(7-Chloro-1H-indazol-5-y1)-6-(difluoromethyl)-4-
methyl-2-(trifluoromethyl)pyrazolo[ 1,5-a]pyridine;
and
pharmaceutically acceptable salts, N-oxides or solvates
thereof.
25. A pharmaceutical composition comprising:
(A) an effective amount of at least one compound of
Formula (I):
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wherein

Y is N or CH;

R' is selected from the group consisting of: H, halo,
C,_salkyl;

R? is selected from the group consisting of: C,_calkyl,
C,_ghaloalkyl, C,_salkoxy, and C,_scycloalkyl,

R? is selected from the group consisting of: H, halo,
C,.¢alkyl, C,_qalkoxy, CN, and CF;

R* is selected from the group consisting of: C,_calkyl,
C,_shaloalkyl, C, .alkoxy, phenyl substituted with F,
and pyridyl; and

is selected from the group consisting of: —CH—N—,
—CH,—C(=0)—, and —S—C(—0)—; and

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

(B) at least one pharmaceutically acceptable excipient.

26. A pharmaceutical composition comprising an effective

amount of at least one compound of claim 22 and at least one
pharmaceutically acceptable excipient.
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