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BIARYL PYRAZOLES AS NRF2 REGULATORS

FIELD OF THE INVENTION

The present invention relates to biaryl pyrazole compounds, methods of making

them, pharmaceutical compositions containing them and their use as NRF2 regulators.

BACKGROUND OF THE INVENTION

NRF2 (NF-E2 related factor 2) is a member of the cap-n-collar family of
transcription factors containing a characteristic basic-leucine zipper motif. Under basal
conditions, NRF2 levels are tightly controlled by the cytosolic actin-bound repressor,
KEAP1 (Kelch-like ECH associating protein 1), which binds to NRF2 and targets it for
ubiquitylation and proteasomal degradation via the Cul3-based E3-ubiquitin ligase
complex. Under conditions of oxidative stress, DJ1 (PARKY) is activated and stabilizes
NRF2 protein by preventing NRF2 from interacting with KEAP1. Also, modification of
reactive cysteines on KEAP1 can cause a conformational change in KEAP1 that alters
NRF2 binding and promotes NRF2 stabilization. Thus, the levels of NRF2 in the cell are
usually kept low in normal conditions but the system is designed to respond quickly to

environmental stress by increasing NRF2 levels and thus downstream NRF2 activity.

Inappropriately low NRF2 activity in the face of on-going oxidative stress appears
to be a pathological mechanism underlying chronic obstructive pulmonary disease
(COPD). Yamada, K., et al. BMC Pulmonary Medicine, 2016, 16: 27. This may be a
result of an altered equilibrium between NRF2 regulators with both inappropriate lack of
positive regulators such as DJ1, and overabundance of negative regulators such as
Keap1 and Bach1. Therefore, restoration of NRF2 activity in the lungs of COPD patients
should result in repair of the imbalance and mitigation of deleterious processes such as
apoptosis of structural cells (including alveolar epithelial and endothelial cells) and
inflammation. The results of these effects would be enhanced cytoprotection,
preservation of lung structure, and structural repair in the COPD lung, thus slowing
disease progression. Therefore, NRF2 modulators may treat COPD (Boutten, A., et al.

2011. Trends Mol. Med. 17:363-371) and other respiratory diseases, including asthma
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and pulmonary fibrosis (Cho, H.Y., and Kleeberger, S.R. 2010. Toxicol. Appl. Pharmacol.
244:43-56).

The therapeutic potential of an NRF2 activator is exemplified in pulmonary
macrophages from COPD patients where NRF2 pathway appears maladaptive. These
cells have impaired bacterial phagocytosis compared with similar cells from control
patients, and this effect is reversed by the addition of NRF2 activators in vitro. Therefore,
in addition to the effects mentioned above, restoration of appropriate NRF2 activity could

also rescue COPD exacerbations by reducing lung infection.

This is demonstrated by the NRF2 activator, Sulforaphane, which increases the
expression of Macrophage Receptor with Collagenous structure (MARCO) by COPD
macrophages and alveolar macrophages from cigarette smoke-exposed mice, thereby
improving in these cells bacterial phagocytosis (Pseudomonas aeruginosa, non-typable
Haemophilus influenzae) and bacterial clearance both ex vivo and in vivo. (Harvey, C. J.,
et al. 2011. Sci. Transl. Med. 3:78ra32).

The therapeutic potential of targeting NRF2 in the lung is not limited to COPD.
Rather, targeting the NRF2 pathway could provide treatments for other human lung and
respiratory diseases that exhibit oxidative stress components such as chronic asthma and
acute asthma, lung disease secondary to environmental exposures including but not
limited to ozone, diesel exhaust and occupational exposures, fibrosis, acute lung infection
(e.g., viral (Noah, T.L. et al. 2014. PLoS ONE 9(6): €98671), bacterial or fungal), chronic
lung infection, a1 antitrypsin disease, and cystic fibrosis (CF, Chen, J. et al. 2008. PLoS
One. 2008;3(10):e3367).

A therapy that targets the NRF2 pathway also has many potential uses outside
the lung and respiratory system. Many of the diseases for which an NRF2 activator may
be useful are autoimmune diseases (psoriasis, IBD, MS), suggesting that an NRF2

activator may be useful in autoimmune diseases in general.

In the clinic, a drug targeting the NRF2 pathway (bardoxolone methyl) has shown
efficacy in diabetic patients with diabetic nephropathy / chronic kidney disease (CKD)
(Aleksunes, L.M., et al. 2010. J. Pharmacol. Exp. Ther. 335:2-12), though phase lll trials
with this drug in patients with the most severe stage of CKD were
terminated. Furthermore, there is evidence to suspect that such a therapy would be

effective in sepsis-induced acute kidney injury, other acute kidney injury (AKI) (Shelton,
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L.M., et al. 2013. Kidney International. Jun 19. doi: 10.1038/ki.2013.248.), and kidney

disease or malfunction seen during kidney transplantation.

In the cardiac area, bardoxolone methyl is currently under investigation in patients
30 with Pulmonary Arterial Hypertension and so a drug targeting NRF2 by other
mechanisms may also be useful in this disease area. Oxidative stress is increased in the
diseased myocardium, resulting in accumulation of reactive oxygen species (ROS) which
impairs cardiac function [Circ (1987) 76(2); 458-468] and increases susceptibility to
arrhythmia [J of Mol & Cell Cardio (1991) 23(8); 899-918] by a direct toxic effect of
increased necrosis and apoptosis [Circ Res (2000) 87(12); 1172-1179]. In a mouse model
of pressure overload (TAC), NRF2 gene and protein expression is increased during the
early stage of cardiac adaptive hypertrophy, but decreased in the later stage of
maladaptive cardiac remodeling associated with systolic dysfunction [Arterioscler Thromb
Vasc Biol (2009) 29(11); 1843- 5 1850; PLOS ONE (2012) 7(9); e44899]. In addition,
NRF2 activation has been shown to suppress myocardial oxidative stress as well as
cardiac apoptosis, fibrosis, hypertrophy, and dysfunction in mouse models of pressure
overload [Arterioscler Thromb Vasc Biol (2009) 29(11); J of Mol & Cell Cardio (2014) 72,
305-315; and 1843-1850; PLOS ONE (2012) 7(9); e44899]. NRF2 activation has also
been shown to protect against cardiac I/R injury in mice 10 [Circ Res (2009) 105(4); 365-
374; J of Mol & Cell Cardio (2010) 49(4); 576-586] and reduce myocardial oxidative
damage following cardiac I/R injury in rat. Therefore, a drug targeting NRF2 by other
mechanisms may be useful in a variety of cardiovascular diseases including but not
limited to atherosclerosis, hypertension, and heart failure (Oxidative Medicine and
Cellular Longevity Volume 2013 (2013), Article ID 104308, 10 pages), acute coronary 15
syndrome, myocardial infarction, myocardial repair, cardiac remodeling, cardiac
arrhythmias, heart failure with preserved ejection fraction, heart failure with reduced

ejection fraction and diabetic cardiomyopathy.

A drug activating the NRF2 pathway could also be useful for treatment of several
neurodegenerative diseases including Parkinson’s disease (PD), Alzheimer’s disease
(AD), amyotrophic lateral sclerosis (ALS) (Brain Res. 2012 Mar 29;1446:109-18.
2011.12.064. Epub 2012 Jan 12.) and multiple sclerosis (MS). Multiple in vivo models
have shown that NRF2 KO mice are more sensitive to neurotoxic insults than their wild-
type counterparts. Treatment of rats with the NRF2 activator tert-butylhydroquinone
(tBHQ) reduced cortical damage in rats in a cerebral ischemia-reperfusion model, and

cortical glutathione levels were increased in NRF2 wild-type but not KO mice after

3
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administration of tBHQ (Shih, A.Y.,et al. 2005. J. Neurosci. 25: 10321-10335).
Tecfidera™ (dimethyl fumarate), which activates NRF2 among other targets, is approved
in the U.S. to treat relapsing-remitting multiple sclerosis (MS). Activation of NRF2 may
also help treat cases of Friedreich’s Ataxia, where increased sensitivity to oxidative stress
and impaired NRF2 activation has been reported (Paupe V., et al, 2009. PL0oS One;

4(1).e4253. Omaveloxolone (RTA-408) is also in clinical trials for Friedreich’s Ataxia.

There is preclinical evidence of the specific protective role of the NRF2 pathway in
models of inflammatory bowel disease (IBD, Crohn’s Disease and Ulcerative Colitis)
and/or colon cancer (Khor, T.O., et al 2008. Cancer Prev. Res. (Phila) 1:187-191).

Age-related macular degeneration (AMD) is a common cause of vision loss in
people over the age of 50. Cigarette smoking is a major risk factor for the development of
non-neovascular (dry) AMD and perhaps also neovascular (wet) AMD. Findings in vitro
and in preclinical species support the notion that the NRF2 pathway is involved in the
anti-oxidant response of retinal epithelial cells and modulation of inflammation in pre-
clinical models of eye injury (Schimel, et al. 2011. Am. J. Pathol. 178:2032-2043). Fuchs
Endothelial Corneal Dystrophy (FECD) is a progressive, blinding disease characterized
by corneal endothelial cells apoptosis. Itis a disease of aging and increased oxidative
stress related to low levels of NRF2 expression and/or function (Bitar, M.S., et al. 2012.
Invest Ophthalmol. Vis. Sci. August 24, 2012 vol. 53 no. 9 5806-5813). In addition, an

NRF2 activator may be useful in uveitis or other inflammatory eye condtions.

Non-alcoholic steatohepatitis (NASH) is a disease of fat deposition, inflammation,
and damage in the liver that occurs in patients who drink little or no alcohol. In pre-
clinical models, development of NASH is greatly accelerated in KO mice lacking NRF2
when challenged with a methionine- and choline-deficient diet (Chowdhry S., et al. 2010.
Free Rad. Biol. & Med. 48:357-371). Administration of the NRF2 activators oltipraz and
NK-252 in rats on a choline-deficient L-amino acid-defined diet significantly attenuated
progression of histologic abnormalities, especially hepatic fibrosis (Shimozono R. et al.
2012. Molecular Pharmacology. 84:62-70). Other liver diseases that may be amenable to
NRF2 modulation are toxin-induced liver disease (e.g., acetaminophen-induced hepatic
disease), viral hepatitis, and cirrhosis (Oxidative Medicine and Cellular Longevity
Volume 2013 (2013), Article ID 763257, 9 page).

Recent studies have also begun to elucidate the role of ROS in skin diseases

such as psoriasis. A study in psoriasis patients showed an increase in serum

4
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malondialdehyde and nitric oxide end products and a decrease in erythrocyte-superoxide
dismutase activity, catalase activity, and total antioxidant status that correlated in each
case with disease severity index (Dipali P.K., et al. Indian J Clin Biochem. 2010 October;
25(4): 388-392). Also, an NRF2 modulator may be useful in treating the dermatitis/topical
effects of radiation (Schafer, M. et al. 2010. Genes & Devl. 24:1045-1058), and the
immunosuppression due to radiation exposure (Kim, J.H. et al., J. Clin. Invest. 2014 Feb
3; 124(2):730-41).

There are also data suggesting that an NRF2 activator may be beneficial in
preeclampsia, a disease that occurs in 2-5% of pregnancies and involves hypertension
and proteinuria (Annals of Anatomy - Anatomischer Anzeiger Volume 196, Issue 5,
September 2014, Pages 268-277).

Preclinical data has shown that compounds with NRF2 activating activity are
better at reversing high altitude-induced damage than compounds without NRF2 activity,
using animal and cellular models of Acute Mountain Sickness (Lisk C. et al, 2013, Free
Radic Biol Med. Oct 2013; 63: 264-273.)

SUMMARY OF THE INVENTION

In one aspect, this invention provides for biaryl pyrazole analogs, or a salt,
particularly a pharmaceutically acceptable salt thereof, and pharmaceutical compositions
containing them. In particular, the compounds of this invention include a compound of

Formula ().

In a second aspect, this invention provides for the use of the compounds of

Formula (I) as NRF2 regulators.

Accordingly, the present invention is also directed to a method of regulating NRF2
which method comprises contacting a cell with a compound according to Formula (1), or a

salt, particularly a pharmaceutically acceptable salt, thereof.

In another aspect, this invention provides for the use of the compounds of

Formula (I) for treating and preventing conditions associated with NRF2 imbalance.

In one aspect, the invention is provides a pharmaceutical composition comprising
a compound of the invention according to Formula (1), or a salt, particularly a
pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable excipient.
Particularly, this invention is directed to a pharmaceutical composition for the treatment of
5
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an NRF2 regulated disease or disorder, wherein the composition comprises a compound
according to Formula (1), or a salt, particularly a pharmaceutically acceptable salt thereof,

and a pharmaceutically acceptable excipient.

In a further aspect, this invention provides for a method of treating a respiratory or
non-respiratory disorder, including COPD, asthma, fibrosis, chronic asthma and acute
asthma, lung disease secondary to environmental exposures, acute lung infection,
chronic lung infection, a1 antitrypsin disease, cystic fibrosis, autoimmune diseases,
diabetic nephropathy, chronic kidney disease, sepsis-induced acute kidney injury, acute
kidney injury (AKI), kidney disease or malfunction seen during kidney transplantation,
Pulmonary Arterial Hypertension, atherosclerosis, hypertension, heart failure, acute
coronary syndrome, myocardial infarction, myocardial repair, cardiac remodelling, cardiac
arrhythmias, Parkinson’s disease (PD), Alzheimer’s disease (AD), Friedreich’s Ataxia
(FA), amyotrophic lateral sclerosis (ALS), multiple sclerosis (MS), inflammatory bowel
disease, colon cancer, neovascular (dry) AMD and neovascular (wet) AMD, eye injury,
Fuchs Endothelial Corneal Dystrophy (FECD), uveitis or other inflammatory eye
condtions, Non-alcoholic Steatohepatitis (NASH), toxin-induced liver disease (e.g.,
acetaminophen-induced hepatic disease), viral hepatitis, cirrhosis, psoriasis,
dermatitistopical effects of radiation, immunosuppression due to radiation exposure,
Preeclampsia, and high altitude sickness, which comprises administering to a human in

need thereof, a compound of Formula (I).

In one aspect, this invention relates to a method of treating COPD, which
comprises administering to a human in need thereof, a compound of Formula (l), or a

salt, particularly a pharmaceutically acceptable salt thereof.

In one aspect, this invention relates to a method of treating heart failure, which
comprises administering to a human in need thereof, a compound of Formula (l), or a

salt, particularly a pharmaceutically acceptable salt thereof.

In yet another aspect, this invention provides for the use of a compound of
Formula (1), or a salt, particularly a pharmaceutically acceptable salt thereof, for the
treatment of a respiratory or non-respiratory disorder, including COPD, asthma, fibrosis,
chronic asthma and acute asthma, lung disease secondary to environmental exposures,
acute lung infection, chronic lung infection, a1 antitrypsin disease, cystic fibrosis,
autoimmune diseases, diabetic nephropathy, chronic kidney disease, sepsis-induced

acute kidney injury, acute kidney injury (AKI), kidney disease or malfunction seen during

6
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kidney transplantation, Pulmonary Arterial Hypertension, atherosclerosis, hypertension,
heart failure, acute coronary syndrome, myocardial infarction, myocardial repair, cardiac
remodelling, cardiac arrhythmias, Parkinson’s disease (PD), Alzheimer’s disease (AD),
Friedreich’s Ataxia (FA), amyotrophic lateral sclerosis (ALS), multiple sclerosis (MS),
inflammatory bowel disease, colon cancer, neovascular (dry) AMD and neovascular (wet)
AMD, eye injury, Fuchs Endothelial Corneal Dystrophy (FECD), uveitis or other
inflammatory eye condtions, Non-alcoholic Steatohepatitis (NASH), toxin-induced liver
disease (e.g., acetaminophen-induced hepatic disease), viral hepatitis, cirrhosis,
psoriasis, dermatitis/topical effects of radiation, immunosuppression due to radiation

exposure, Preeclampsia, and high altitude sickness.

In one aspect, this invention relates to the use of a compound of Formula (I), or a

salt, particularly a pharmaceutically acceptable salt thereof, for the treatment of COPD.

In one aspect, this invention relates to the use of a compound of Formula (I), or a
salt, particularly a pharmaceutically acceptable salt thereof, for the treatment of heart

failure.

In a further aspect, this invention relates to use of a compound of Formula (1), or a
salt, particularly a pharmaceutically acceptable salt thereof, in the manufacture of a
medicament for use in the treatment of a respiratory or non-respiratory disorder, including
COPD, asthma, fibrosis, chronic asthma and acute asthma, lung disease secondary to
environmental exposures, acute lung infection, chronic lung infection, a1 antitrypsin
disease, cystic fibrosis, autoimmune diseases, diabetic nephropathy, chronic kidney
disease, sepsis-induced acute kidney injury, acute kidney injury (AKI), kidney disease or
malfunction seen during kidney transplantation, Pulmonary Arterial Hypertension,
atherosclerosis, hypertension, heart failure, acute coronary syndrome, myocardial
infarction, myocardial repair, cardiac remodelling, cardiac arrhythmias, Parkinson’s
disease (PD), Alzheimer’s disease (AD), Friedreich’s Ataxia (FA), amyotrophic lateral
sclerosis (ALS), multiple sclerosis (MS), inflammatory bowel disease, colon cancer,
neovascular (dry) AMD and neovascular (wet) AMD, eye injury, Fuchs Endothelial
Corneal Dystrophy (FECD), uveitis or other inflammatory eye condtions, Non-alcoholic
Steatohepatitis (NASH), toxin-induced liver disease (e.g., acetaminophen-induced hepatic
disease), viral hepatitis, cirrhosis, psoriasis, dermatitis/topical effects of radiation,

immunosuppression due to radiation exposure, Preeclampsia, and high altitude sickness.
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In one aspect, this invention relates to use of a compound of Formula (), or a salt,
particularly a pharmaceutically acceptable salt thereof, in the manufacture of a

medicament for the treatment of COPD.

In one aspect, this invention relates to use of a compound of Formula (), or a salt,
particularly a pharmaceutically acceptable salt thereof, in the manufacture of a

medicament for the treatment of heart failure.

In a further aspect, this invention relates to a compound of Formula (1), or a salt,
particularly a pharmaceutically acceptable salt thereof, for use in medical therapy.This
invention relates to a compound of Formula (1), or a salt, particularly a pharmaceutically
acceptable salt thereof, for use in therapy, specifically for use in the treatment of a
respiratory or non-respiratory disorder, including COPD, asthma, fibrosis, chronic asthma
and acute asthma, lung disease secondary to environmental exposures, acute lung
infection, chronic lung infection, a1 antitrypsin disease, cystic fibrosis, autoimmune
diseases, diabetic nephropathy, chronic kidney disease, sepsis-induced acute kidney
injury, acute kidney injury (AKI), kidney disease or malfunction seen during kidney
transplantation, Pulmonary Arterial Hypertension, atherosclerosis, hypertension, heart
failure, acute coronary syndrome, myocardial infarction, myocardial repair, cardiac
remodelling, cardiac arrhythmias, Parkinson’s disease (PD), Alzheimer’s disease (AD),
Friedreich’s Ataxia (FA), amyotrophic lateral sclerosis (ALS), multiple sclerosis (MS),
inflammatory bowel disease, colon cancer, neovascular (dry) AMD and neovascular (wet)
AMD, eye injury, Fuchs Endothelial Corneal Dystrophy (FECD), uveitis or other
inflammatory eye condtions, Non-alcoholic Steatohepatitis (NASH), toxin-induced liver
disease (e.g., acetaminophen-induced hepatic disease), viral hepatitis, cirrhosis,
psoriasis, dermatitis/topical effects of radiation, immunosuppression due to radiation

exposure, Preeclampsia, and high altitude sickness.

In one aspect, this invention relates to a compound of Formula (I), or a salt,

particularly a pharmaceutically acceptable salt thereof, for use in the treatment of COPD.

In one aspect, this invention relates to a compound of Formula (I), or a salt,
particularly a pharmaceutically acceptable salt thereof, for use in the treatment of heart

failure.

The compounds of Formula (I) and pharmaceutically acceptable salts thereof may
be used in combination with one or more other agents which may be useful in the

prevention or treatment of allergic disease, inflammatory disease, autoimmune disease,
8
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for example; antigen immunotherapy, anti-histamines, corticosteroids, (e.g., fluticasone
propionate, fluticasone furoate, beclomethasone dipropionate, budesonide, ciclesonide,
mometasone furoate, triamcinolone, flunisolide), NSAIDs, leukotriene modulators (e.g.,
montelukast, zafirlukast, pranlukast), INOS inhibitors, tryptase inhibitors, IKK2 inhibitors,
p38 inhibitors, Syk inhibitors, protease inhibitors such as elastase inhibitors, integrin
antagonists (e.g., beta-2 integrin antagonists), adenosine A2a agonists, mediator release
inhibitors such as sodium chromoglycate, 5-lipoxygenase inhibitors (zyflo), DP1
antagonists, DP2 antagonists, PI3K delta inhibitors, ITK inhibitors, LP (lysophosphatidic)
inhibitors or FLAP (5-lipoxygenase activating protein) inhibitors (e.g., sodium 3-(3-(tert-
butylthio)-1-(4-(6-ethoxypyridin-3-yl)benzyl)-5-((5-methylpyridin-2-yl)methoxy)-1H-indol-2-
yD-2,2-dimethylpropanoate), bronchodilators (e.g., muscarinic antagonists, beta-2
agonists), methotrexate, and similar agents; monoclonal antibody therapy such as anti-
IgE, anti-TNF, anti-IL-5, anti-IL-6, anti-IL-12, anti-IL-1 and similar agents; cytokine
receptor therapies e.g. etanercept and similar agents; antigen non-specific
immunotherapies (e.g. interferon or other cytokines/chemokines, chemokine receptor
modulators such as CCR3, CCR4 or CXCR2 antagonists, other cytokine/chemokine

agonists or antagonists, TLR agonists and similar agents).

Suitably, for the treatment of asthma, compounds or pharmaceutical formulations
of the invention may be administered together with an anti-inflammatory agent such as,
for example, a corticosteroid, or a pharmaceutical formulation thereof. For example, a
compound of the invention may be formulated together with an anti-inflammatory agent,
such as a corticosteroid, in a single formulation, such as a dry powder formulation for
inhalation. Alternatively, a pharmaceutical formulation comprising a compound of the
invention may be administered in conjunction with a pharmaceutical formulation
comprising an anti-inflammatory agent, such as a corticosteroid, either simultaneously or
sequentially. In one embodiment, a pharmaceutical formulation comprising a compound
of the invention and a pharmaceutical formulation comprising an anti-inflammatory agent,
such as a corticosteroid, may each be held in device suitable for the simultaneous

administration of both formulations via inhalation.

Suitable corticosteroids for administration together with a compound of the
invention include, but are not limited to, fluticasone furoate, fluticasone propionate,
beclomethasone diproprionate, budesonide, ciclesonide, mometasone furoate,
triamcinolone, flunisolide and prednisilone. In one embodiment of the invention a

corticosteroids for administration together with a compound of the invention via inhalation

9
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includes fluticasone furoate, fluticasone propionate, beclomethasone diproprionate,

budesonide, ciclesonide, mometasone furoate, and, flunisolide.

Suitably, for the treatment of COPD, compounds or pharmaceutical formulations
of the invention may be administered together with one or more bronchodilators, or
pharmaceutical formulations thereof. For example, a compound of the invention may be
formulated together with one or more bronchodilators in a single formulation, such as a
dry powder formulation for inhalation. Alternatively, a pharmaceutical formulation
comprising a compound of the invention may be administered in conjunction with a
pharmaceutical formulation comprising one or more bronchodilators, either
simultaneously or sequentially. In a further alternative, a formulation comprising a
compound of the invention and a bronchodilator may be administered in conjunction with
a pharmaceutical formulation comprising a further bronchodilator. In one embodiment, a
pharmaceutical formulation comprising a compound of the invention and a
pharmaceutical formulation comprising one or more bronchodilators may each be held in
device suitable for the simultaneous administration of both formulations via inhalation. In
a further embodiment, a pharmaceutical formulation comprising a compound of the
invention together with a bronchodilator and a pharmaceutical formulation comprising a
further bronchodilator may each be held in one or more devices suitable for the

simultaneous administration of both formulations via inhalation.

Suitable bronchodilators for administration together with a compound of the
invention include, but are not limited to, p>-adrenoreceptor agonists and anticholinergic
agents. Examples of Bz-adrenoreceptor agonists, include, for example, vilanterol,
salmeterol, salbutamol, formoterol, salmefamol, fenoterol carmoterol, etanterol,
naminterol, clenbuterol, pirbuterol, flerbuterol, reproterol, bambuterol, indacaterol,
terbutaline and salts thereof, for example the xinafoate (1-hydroxy-2-
naphthalenecarboxylate) salt of salmeterol, the sulphate salt of salbutamol or the
fumarate salt of formoterol. Suitable anticholinergic agents include umeclidinium (for
example, as the bromide), ipratropium (for example, as the bromide), oxitropium (for
example, as the bromide) and tiotropium (for example, as the bromide). In one
embodiment of the invention, a compound of the invention may be administered together
with a pz-adrenoreceptor agonist, such as vilanterol, and an anticholinergic agent, such

as, umeclidinium.

10
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The compounds may also be used in combination with agents for aiding
transplantation including Cyclosporines, Tacrolimus, Mycophenolate mofetil, Prednisone,
Azathioprine , Sirolimus, Daclizumab, Basiliximab and OKT3.

They may also be used in combination with agents for Diabetes: metformin
5 (biguanides), meglitinides, sulfonylureas, DPP-4 inhibitors, Thiazolidinediones, Alpha-

glucosidase inhibitors, Amylin mimetics, Incretin mimetics and insulin.

The compounds may be used in combination with antihypertensives such as

diuretics, ACE inhibitors, ARBS, calcium channel blockers, and beta blockers.

Other aspects and advantages of the present invention are described further in

10  the following detailed description of the preferred embodiments thereof.
DETAILED DESCRIPTION OF THE INVENTION

The present invention provides for compounds of Formula (l):

O
RO R2a

15 wherein:

R is hydrogen or -Cq.salkyl, wherein -Cq.salkyl is unsubstituted or substituted by one or two
substituents independently selected from —OH, -OC(O)-C1.salkyl, -OC(O)-phenyl, -OC(O)-

o]
o/\
O-C1salkyl, k/“\ and

o}
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R1 is -CF3, -Cszcycloalkyl, or -C4.7heterocycloalkyl, wherein the -Cascycloalkyl, or -Cy.
7heterocycloalkyl is unsubstituted or substituted by one or two substituents independently
selected from -C1salkyl, phenyl, triazolyl, pyridyl, pyridazinyl, imidazolyl, pyrazolyl,
isoxazolyl, halo, -NRg-C(O)-R10 and -C(O)R1e, and wherein each of the phenyl, triazolyl,
pyridyl, pyridazinyl, imidazolyl, pyrazolyl and isoxazolyl is unsubstituted or substituted by
one or two substituents independently selected from halo, phenyl, and -C1.7alkyl optionally
substituted with phenyl, -N(CH3)., -CF3, -OH, -Cs.;cycloalkyl optionally substituted with —
Cizalkyl, and

-Cs_7heterocylcoalkyl optionally substituted with —Cq.salkyl or —C(O)-C1.salkyl ;

or Ry is -Czisalkyl-R1q;

Rz, is hydrogen, halo, or -Cq_;alkyl;

R: is hydrogen, halo, -CN, -O-C1.salkyl, -OH, or -C1.alkyl;
GisCHorN;

R,

3

X Rj X
"ol |
Ais 4 or \x

=

N
/
=
Rg
Rs is -(CH2)n-C(O)NR;Rg, -(CH2)a-C(R14)(R15)-NRsRs, -(CH2)n-S(O)NRsRs, Ry |
/ HN
NN o\ N \N
| /N N | /> =
o S /
N N R7
R7 R7 R7 or Rs

or Rz is -O-C1.salkyl, -C1.5 alkyl, -C26 alkenyl, -C4_ sheterocycloalkyl, -O-Cs.7
heterocycloalkyl, -N-R12R13, -C3-7 cycloalkyl, -O-C3.7 cycloalkyl, -S-C1.zalkyl, -S-C,.

12
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sheterocycloalkyl, S-Cs7 cycloalkyl, -S(O)- Cisalkyl, -S(O)-C,_; heterocycloalkyl, -S(O)-Cs-7
cycloalkyl, -S(0)2-C1-salkyl, -S(O)2- C, 7 heterocycloalkyl, or -S(0),-Cz-7 cycloalkyl,

wherein each of -O-Ciealkyl, -C16 alkyl, -C4.7heterocycloalkyl, -O-C4.7 heterocycloalkyl, -
Ca.7 cycloalkyl, -O-Ca.7 cycloalkyl, -S-Ci.zalkyl, -S-C,_sheterocycloalkyl, S-Cs-7 cycloalkyl, -
S(0)- Cisalkyl, -S(0)-Cy. 7 heterocycloalkyl, -S(O)-Cs7 cycloalkyl, -S(O)2-C1.salkyl, -S(O)2-
C4.7 heterocycloalkyl, or -S(0),-Cs-7 cycloalkyl, is unsubstituted or substituted by one or
two substituents independently selected from -C1.7 alkyl, -Cs-7 cycloalkyl, -OH, =O, -O-C1.s
alkyl, CFs, -Csrheterocycloalkyl, phenyl, pyridyl, pyrazolyl, pyridazinyl, pyrimidinyl,
pyrazinyl, and triazolyl, and wherein each of -C17 alkyl, -Cs.7 cycloalkyl, -O-C4 5 alkyl, -C 47
heterocycloalkyl, phenyl, pyridyl, pyrazolyl, pyridazinyl, pyrimidinyl, pyrazinyl, or triazolyl
is unsubstituted or further substituted by one or more substituents independently selected
from -C4.5 alkyl, -CF3, -OCq.;alkyl, phenyl, -C(0O)-O-C1.salkyl and halo;

Each R4 is independently hydrogen, halo or -Cq.salkyl.

Rs and Rs are independently H, -C1s alkyl, -Cs.7 cycloalkyl or -C4.7 heterocycloalkyl,
wherein each of -C1 alkyl, -Cs.7 cycloalkyl or -C4.7 heterocycloalkyl is unsubstituted or
substituted by one or more substituents selected from F, -CH-F;, -CF3, -(CH2)4-O-(CH2) -
CHs, and -Cs.;cycloalkyl;

or Rsand Rs together with the nitrogen atom to which they are attached form a 5-8-
membered ring, an 8-11-membered bicyclic ring or a 9- 10-membered bridged bicyclic ring,
wherein each 5-8-membered ring, 8-11-membered bicyclic ring, or 9-10-membered bridged
bicyclic ring optionally includes one —S(O);, one or more oxygen ring atoms or one or more
nitrogen ring atoms, and wherein each 5-8-membered ring, 8-11-membered bicyclic ring, or
9-10-membered bridged bicyclic ring is unsubstituted or substituted by one, two or three
substituents independently selected from -Cqsalkyl, -Cs.7cycloalkyl, -Cs. 7heterocycloalkyl,
halogen, -CHF>, -CF3, and -(CH2)n,-O-(CH2)m-CHs;

or Rsand Rg together with the nitrogen atom to which they are attached form 4-
azaspiro[2.5]octane, 7-azaspiro[4.5]decane, 2-oxa-8-azaspiro[5.5]undecane, 6-0xa-9-
azaspiro[4.5]decane, 2-oxa-8-azaspiro[5.5]undecane, 1-azaspiro[4.5]decane, 2,3,4,5-

tetrahydrobenzolf][1,4]oxazepine or 2,3,4,5-tetrahydro-1H-benzo[c]azepine;

Rz and Rs are independently H, -C15 alkyl, -Cs.7 cycloalkyl or -C4. 7 heterocycloalkyl,

wherein each of -Cq5 alkyl, -Cs.7 cycloalkyl or -C4. 7 heterocycloalkyl is unsubstituted or

13
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substituted by one or two substituents independently selected from F, -CHF, -CFs, and -
(CH2)s-O-(CH2)m-CHs.

or Ry and Rs together with the carbon atoms to which they are attached form a 5-8-
membered ring, which optionally includes one or more oxygen or nitrogen atoms as ring
atoms, and wherein the 5-8-membered ring is unsubstituted or substituted by one or two
substituents independently selected from -C1.5 alkyl, -C3.7 cycloalkyl, -C4.7 heterocycloalkyl,
F, -CHF3, -CF3, =O, and -(CH2),-O-(CH2)m-CHs;

Rg is H or -Cialkyl;
R10 is -C1.3alkyl;

R11 is aryl, triazolyl, pyridyl, pyridazinyl, imidazolyl, or pyrazolyl, wherein each of aryl,
triazolyl, pyridyl, pyridazinyl, imidazolyl, or pyrazolyl is unsubstituted or substituted by one

or two substituents independently selected from -C1.zalkyl and halo;

R12 and Ry are independently C,.; heterocycloalkyl, -C1-s alkyl or -Cs7 cycloalkyl, wherein
each of the -C,_; heterocycloalkyl, -C1-s alkyl or -Cs.7 cycloalkyl is unsubstituted or
substituted by one or two substiuents independently selected from -Cq_7alkyl, -Ca.
cycloalkyl, -OH, =0, -O-C.salkyl, -Cs-7heterocycloalkyl, phenyl, pyridyl, pyrazolyl,
pyridazinyl, pyrimidinyl, pyrazinyl, and triazolyl, and wherein each of the -C.7alkyl, -Cs.
cycloalkyl, -O-C4.salkyl, -Ca.7heterocycloalkyl, phenyl, pyridyl, pyrazolyl, pyridazinyl,
pyrimidinyl, pyrazinyl, or triazolyl is further optionally substituted by one or more

substituents independently selected from -Ci.salkyl and halo;
R14 is hydrogen or -C1.zalkyl;

R1s is hydrogen or -Cq.zalkyl;

Each X is CR4 or N provided only one X is N;

Each n is independently 0 or 1;

Each m is independently 0 or 1;

or a pharmaceutically acceptable salt thereof.

“Alkyl” refers to a monovalent saturated hydrocarbon chain having the specified
number of carbon member atoms. For example, C1.4 alkyl refers to an alkyl group having

from 1 to 4 carbon member atoms. Alkyl groups may be straight or branched.
14
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Representative branched alkyl groups have one, two, or three branches. Alkyl includes
methyl, ethyl, propyl, (n-propyl and isopropyl), butyl (n-butyl, isobutyl, s-butyl, and t-butyl),
pentyl (n-pentyl, tert-pentyl, iso-pentyl), and hexyl (n-hexyl, isohexyl, ter-hexyl).

When used herein, the terms “5-8-membered ring or an 8-10-membered bicyclic

ring or a 9-10-membered bridged bicyclic ring” include both saturated and unsaturated ring

structures containing the indicated number of carbon atoms. The terms “8-10-membered

bicyclic ring or a 9-10-membered bridged bicyclic ring” ¢an be aryl or heteroaryl, and also
encompass bicyclic aryl groups containing an aryl ring moiety fused to a cycloalkyl ring

moiety.

“Cycloalkyl” refers to a monovalent saturated or unsaturated hydrocarbon ring
having the specified number of carbon member atoms. For example, Csscycloalkyl refers
to a cycloalkyl group having from 3 to 6 carbon member atoms. Unsaturated cycloalkyl
groups have one or more carbon-carbon double bonds within the ring. Cycloalkyl groups
are not aromatic. Cycloalkyl includes cyclopropyl, cyclopropenyl, cyclobutyl,
cyclobutenyl, cyclopentyl, cyclopentenyl, cyclohexyl, and cyclohexenyl.

“C 4-7 heterocycloalkyl” refers to a 4 to 7 membered ring that contains up to 4
hetero atoms, including, nitrogen, oxygen, and sulfur. Examples are azetidine, thietane,
thietane 1-oxide, thietane 1,1-dioxide, tetrahydrofuran, pyrrolidine, tetrahydrothiophene,
tetrahydrothiophene 1-oxide, tetrahydrothiophene 1, 2-dioxide, piperidine, morpholine,
thiomorpholine, thiomorpholine 1-oxide, thiomorpholine 1,1-dioxide, tetrahydropyran,
tetrahydrothiopyran, tetrahydrothiopyran 1-oxide, tetrahydrothiopyran 1-1 dioxide,
piperidine-2-one, azepan-2-one, pyrrolidin-2-one, azepane, oxepane, oxazepane,

thiepane, thiepane 1-oxide, thiepane 1,1-dioxide, and thiazepane.

When used herein, the terms 'halogen' and 'halo’ include fluorine, chlorine,

bromine and iodine, and fluoro, chloro, bromo, and iodo, respectively.

"Substituted” in reference to a group indicates that one or more hydrogen atom
attached to a member atom within the group is replaced with a substituent selected from
the group of defined substituents. It should be understood that the term "substituted”
includes the implicit provision that such substitution be in accordance with the permitted
valence of the substituted atom and the substituent and that the substitution results in a
stable compound (i.e., one that does not spontaneously undergo transformation such as

by rearrangement, cyclization, or elimination and that is sufficiently robust to survive
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isolation from a reaction mixture). \When it is stated that a group may contain one or more
substituents, one or more (as appropriate) member atoms within the group may be
substituted. In addition, a single member atom within the group may be substituted with
more than one substituent as long as such substitution is in accordance with the
permitted valence of the atom. Suitable substituents are defined herein for each

substituted or optionally substituted group.

The term “independently” means that where more than one substituent is selected
from a number of possible substituents, those substituents may be the same or different.
That is, each substituent is separately selected from the entire group of recited possible

substituents.

The invention also includes various isomers of the compounds of Formula (I) and
mixtures thereof. “Isomer” refers to compounds that have the same composition and
molecular weight but differ in physical and/or chemical properties. The structural
difference may be in constitution (geometric isomers) or in the ability to rotate the plane of
polarized light (stereoisomers). The compounds according to Formula (I) contain one or
more asymmetric centers, also referred to as chiral centers, and may, therefore, exist as
individual enantiomers, diastereomers, or other stereocisomeric forms, or as mixtures
thereof. All such isomeric forms are included within the present invention, including

mixtures thereof.

Chiral centers may also be present in a substituent such as an alkyl group.
Where the stereochemistry of a chiral center present in Formula (1), or in any chemical
structure illustrated herein, is not specified the structure is intended to encompass any
stereoisomer and all mixtures thereof. Thus, compounds according to Formula (1)
containing one or more chiral centers may be used as racemic mixtures, enantiomerically

enriched mixtures, or as enantiomerically pure individual sterecisomers.

Individual stereoisomers of a compound according to Formula (I) which contain
one or more asymmetric centers may be resolved by methods known to those skilled in
the art. For example, such resolution may be carried out (1) by formation of
diastereoisomeric salts, complexes or other derivatives; (2) by selective reaction with a
stereoisomer-specific reagent, for example by enzymatic oxidation or reduction; or (3) by
gas-liquid or liquid chromatography in a chiral environment, for example, on a chiral
support such as silica with a bound chiral ligand or in the presence of a chiral solvent.

The skilled artisan will appreciate that where the desired stereoisomer is converted into
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another chemical entity by one of the separation procedures described above, a further
step is required to liberate the desired form. Alternatively, specific stereoisomers may be
synthesized by asymmetric synthesis using optically active reagents, substrates, catalysts

or solvents, or by converting one enantiomer to the other by asymmetric transformation.

For compounds falling within the scope of the invention, the structural conventions
used in the Examples are as follows: (a) absolute stereochemistry is defined by the
structure; (b) when annotated by “or”, then stereochemistry is unknown but resolved; and

(c) when annotated by “&” or “and”, then stereochemistry is relative, but racemic.

As used herein, “pharmaceutically acceptable” refers to those compounds,
materials, compositions, and dosage forms which are, within the scope of sound medical
judgment, suitable for use in contact with the tissues of human beings and animals
without excessive toxicity, irritation, or other problem or complication, commensurate with

a reasonable benefit/risk ratio.

The skilled artisan will appreciate that pharmaceutically acceptable salts of the
compounds according to Formula () may be prepared. These pharmaceutically
acceptable salts may be prepared in situ during the final isolation and purification of the
compound, or by separately treating the purified compound in its free acid or free base
form with a suitable base or acid, respectively. It will be understood by the skilled artisan
that when R of Formula (l) provides an ester, this compound can function as a prodrug

and as such, provide the parent acid upon incubation with cells or in vivo.

In certain embodiments, compounds according to Formula (I) may contain an
acidic functional group and are, therefore, capable of forming pharmaceutically
acceptable base addition salts by treatment with a suitable base. Examples of such
bases include a) hydroxides, carbonates, and bicarbonates of sodium, potassium, lithium,
calcium, magnesium, aluminum, and zinc; and b) primary, secondary, and tertiary amines
including aliphatic amines, aromatic amines, aliphatic diamines, and hydroxy alkylamines
such as methylamine, ethylamine, 2-hydroxyethylamine, diethylamine, triethylamine,

ethylenediamine, ethanolamine, diethanolamine, and cyclohexylamine.

In certain embodiments, compounds according to Formula (I) may contain a basic
functional group and are therefore capable of forming pharmaceutically acceptable acid
addition salts by treatment with a suitable acid. Suitable acids include pharmaceutically
acceptable inorganic acids and organic acids. Representative pharmaceutically

acceptable acids include hydrogen chloride, hydrogen bromide, nitric acid, sulfuric acid,
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sulfonic acid, phosphoric acid, acetic acid, hydroxyacetic acid, phenylacetic acid,
propionic acid, butyric acid, valeric acid, maleic acid, acrylic acid, fumaric acid, succinic
acid, malic acid, malonic acid, tartaric acid, citric acid, salicylic acid, benzoic acid, tannic
acid, formic acid, stearic acid, lactic acid, ascorbic acid, methylsulfonic acid, p-

toluenesulfonic acid, oleic acid, lauric acid, and the like.

As used herein, the term “a compound of Formula (I)” or “the compound of
Formula (I)” refers to one or more compounds according to Formula (I). The compound
of Formula (l) may exist in solid or liquid form. In the solid state, it may exist in crystalline
or noncrystalline form, or as a mixture thereof. The skilled artisan will appreciate that
pharmaceutically acceptable solvates may be formed from crystalline compounds
wherein solvent molecules are incorporated into the crystalline lattice during
crystallization. Solvates may involve non-aqueous solvents such as, but not limited to,
ethanol, isopropanol, DMSO, acetic acid, ethanolamine, or ethyl acetate, or they may
involve water as the solvent that is incorporated into the crystalline lattice. Solvates
wherein water is the solvent incorporated into the crystalline lattice are typically referred
to as "hydrates." Hydrates include stoichiometric hydrates as well as compositions

containing variable amounts of water. The invention includes all such solvates.

The skilled artisan will further appreciate that certain compounds of the invention
that exist in crystalline form, including the various solvates thereof, may exhibit
polymorphism (i.e., the capacity to occur in different crystalline structures). These
different crystalline forms are typically known as "polymorphs." The invention includes all
such polymorphs. Polymorphs have the same chemical composition but differ in packing,
geometrical arrangement, and other descriptive properties of the crystalline solid state.
Polymorphs, therefore, may have different physical properties such as shape, density,
hardness, deformability, stability, and dissolution properties. Polymorphs typically exhibit
different melting points, IR spectra, and X-ray powder diffraction patterns, which may be
used for identification. The skilled artisan will appreciate that different polymorphs may
be produced, for example, by changing or adjusting the reaction conditions or reagents,
used in making the compound. For example, changes in temperature, pressure, or
solvent may result in polymorphs. In addition, one polymorph may spontaneously convert

to another polymorph under certain conditions.

The subject invention also includes isotopically-labelled compounds, which are
identical to those recited in formula (I) and following, but for the fact that one or more

atoms are replaced by an atom having an atomic mass or mass number different from the
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atomic mass or mass number usually found in nature. Examples of isotopes that can be
incorporated into compounds of the invention and pharmaceutically acceptable salts
thereof include isotopes of hydrogen, carbon, nitrogen, oxygen, phosphorous, sulphur,
fluorine, iodine, and chlorine, such as 2H, 3H, ''C, '*C, '“C, "*N, 70, "®Q, 3'P, 32p, s, ¥F,
36C|, 123| and 125|_

Compounds of the present invention and pharmaceutically acceptable salts of
said compounds that contain the aforementioned isotopes and/or other isotopes of other
atoms are within the scope of the present invention. Isotopically-labelled compounds of
the present invention, for example those into which radioactive isotopes such as *H, “C
are incorporated, are useful in drug and/or substrate tissue distribution assays. Tritiated,
i.e., °H, and carbon-14, i.e., '*C, isotopes are particularly preferred for their ease of
preparation and detectability. ''C and '®F isotopes are particularly useful in PET (positron
emission tomography), and '?°| isotopes are particularly useful in SPECT (single photon
emission computerized tomography), all useful in brain imaging. Further, substitution with
heavier isotopes such as deuterium, i.e., ?H, can afford certain therapeutic advantages
resulting from greater metabolic stability, for example increased in vivo half-life or
reduced dosage requirements and, hence, may be preferred in some circumstances.
Isotopically labeled compounds of Formula (I) and following of this invention can
generally be prepared by carrying out the procedures disclosed in the Schemes and/or in
the Examples below, by substituting a readily available isotopically labeled reagent for a

non-isotopically labeled reagent.
Representative Embodiments
In one embodiment, the compound of Formula (I) is substituted as follows:

R is hydrogen or -Cq.salkyl which is unsubstituted or substituted by one or two
substituents independently selected from —OH, -OC(O)-C1.salkyl, -OC(O)-phenyl, -OC(O)-

o]
o/\
O-Cisalkyl, k/”\, and

R1 is -CF3, -Cszcycloalkyl, or -C4.7heterocycloalkyl, wherein the -Cascycloalkyl, or -Cy.

O

7heterocycloalkyl is unsubstituted or substituted by one or two substituents independently
selected from -Calkyl, phenyl, triazolyl, pyridyl, pyridazinyl, imidazolyl, pyrazolyl,
isoxazolyl, halo, -NR¢-C(0O)-R1g and -C(O)R1¢, and wherein each of the phenyl, triazolyl,
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pyridyl, pyridazinyl, imidazolyl, pyrazolyl and isoxazolyl is unsubstituted or substituted by
one or two substituents independently selected from halo, phenyl, -C1_zalkyl optionally
substituted with phenyl, -N(CHs)., -CF3, -OH, and -Cs_;cycloalkyl optionally substituted
with —C1.zalkyl, -Ca.zheterocylcoalkyl optionally substituted with —C1.zalkyl or —C(O)-Cx.
salkyl;

or R1 is -C2.38|ky|-R11;
Rz, is hydrogen, halo, or -Cq_;alkyl;
R: is hydrogen, halo, -CN, -O-C1.salkyl, -OH, or -C1.alkyl;

GisCHorN;

X X
Z
Ais U/ or \X/ ;
N
/
\
Rg
Rs iS -(CHz)-C(O)NRRs, -(CH2)n-C(R14)(R12)-NRgRs, -(CHz)u-S(O)NRsRs Re
/ HN
N
N, TN, M
/ S /
0 N N R7

or Rz is -O-C1salkyl, -Cqsalkyl, -C4.7heterocycloalkyl, -O-C4.7heterocycloalkyl, -N-R12R 13, -
Cs.reycloalkyl, -O-Ca.scycloalkyl, -S-Cqsalkyl, -S-Cy.7heterocycloalkyl, -S-Cs.;cycloalkyl, -

S(0)- Cizalkyl, -S(0)-C..7 heterocycloalkyl, -S(0)-Cs.zcycloalkyl, -S(0O)--C1salkyl, -S(O)-
Cazsheterocycloalkyl, or -S(0).-Cszcycloalkyl, wherein each of -O-Cqsalkyl, -C1.salkyl, -Ca.
7heterocycloalkyl, -O-C4.7heterocycloalkyl, -Cs.zcycloalkyl, -O-Cs_zcycloalkyl, -S-C1zalkyl, -
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S-Cs.7heterocycloalkyl, S-Cazcycloalkyl, -S(O)-Cq.zalkyl, -S(0O)-Cq47heterocycloalkyl, -
S(0)-Cascycloalkyl, -S(0)2-C1salkyl, -S(0)2-Cssheterocycloalkyl, or -S(O),-Cs.zcycloalkyl,
is unsubstituted or substituted by one or two substituents independently selected from -
Ci.7alkyl, -Cszcycloalkyl, -OH, =0, -O-C+.salkyl, CFs, -Cs7heterocycloalkyl, phenyl, pyridyl,
pyrazolyl, pyridazinyl, pyrimidinyl, pyrazinyl, and triazolyl, and wherein each of -C4_zalkyl, -
Cs.reycloalkyl, -O-Ci.salkyl, -C4.7heterocycloalkyl, phenyl, pyridyl, pyrazolyl, pyridazinyl,
pyrimidinyl, pyrazinyl, and triazolyl is unsubstituted or further substituted by one or more
substituents independently selected from -Cq.salkyl, -CF3, -OCq.aalkyl, phenyl, -C(O)-O-C1.
salkyl and halo;

Each Ry is independently hydrogen, halo or -Cqsalkyl.

Rs and Rs are independently H, -Cqsalkyl, -Csscycloalkyl or -C47heterocycloalkyl, wherein
each of -Cqsalkyl, -Csscycloalkyl and -C4.7heterocycloalkyl is unsubstituted or substituted by
one or more substituents selected from F, -CH-F5, -CF3, -(CH2)-O-(CH2)m-CH3, and -Cs.
zcycloalkyl,

or Rsand Rs together with the nitrogen atom to which they are attached form a 5-8-
membered ring, an 8-11-membered bicyclic ring or a 9- 10-membered bridged bicyclic ring,
wherein each 5-8-membered ring, 8-11-membered bicyclic ring, or 9-10-membered bridged
bicyclic ring optionally includes one —S(O),, one or more oxygen ring atoms or one or more
nitrogen ring atoms, and wherein each 5-8-membered ring, 8-11-membered bicyclic ring, or
9-10-membered bridged bicyclic ring is unsubstituted or substituted by one, two or three
substituents independently selected from -Cqsalkyl, -Cs.7cycloalkyl, -Cs. 7heterocycloalkyl,
halogen, -CHF>, -CF3, and -(CH2)n,-O-(CH2)m-CHs;

or Rsand Rg together with the nitrogen atom to which they are attached form 4-
azaspiro[2.5]octane, 7-azaspiro[4.5]decane, 2-oxa-8-azaspiro[5.5]undecane, 6-0xa-9-
azaspiro[4.5]decane, 2-oxa-8-azaspiro[5.5]undecane, 1-azaspiro[4.5]decane, 2,3,4,5-

tetrahydrobenzolf][1,4]oxazepine or 2,3,4,5-tetrahydro-1H-benzo[c]azepine;

Rz and Rs are independently H, -Cqsalkyl, -Cszcycloalkyl or -C4.7heterocycloalkyl, wherein
each of -Cqsalkyl, -Cs_scycloalkyl or -C47heterocycloalkyl is unsubstituted or substituted by
one or more substituents independently selected from F, -CHF;, -CF;, and -(CH_2),-O-
(CH2)m-CHa,

or Ry and Rs together with the carbon atoms to which they are attached form a 5-8-

membered ring, which optionally includes one or more oxygen atoms or one or more
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nitrogen atoms as ring atoms, and wherein the 5-8-membered ring is unsubstituted or
substituted by one or two substituents independently selected from -Cq.salkyl, -Ca.
zcycloalkyl, -C47heterocycloalkyl, F,

-CHF, -CF3, =0, and -(CH.),-O-(CH2)m-CH;

Rg is H or -Cialkyl;
R10 is -C1.3alkyl;

R4 is aryl, triazolyl, pyridyl, pyridazinyl, imidazolyl, or pyrazolyl, optionally substituted by

one or more substituents independently selected from -Cq;alkyl and halo;

R12 and Ry are independently -C, ;heterocycloalkyl, -C1-salkyl or -Cs.zcycloalkyl, wherein
each of -C4;heterocycloalkyl, -C1-salkyl or -Cs.zcycloalkyl is unsubstituted or substituted by
one or two substituents independently selected from -C+7alkyl, -Cs7cycloalkyl, -OH, =0, -
O-Cq.salkyl, -Cazheterocycloalkyl, phenyl, pyridyl, pyrazolyl, pyridazinyl, pyrimidinyl,
pyrazinyl, and triazolyl, and wherein each of -C17alkyl, -Cs.scycloalkyl, -O-C4 salkyl, -Ca-
7heterocycloalkyl, phenyl, pyridyl, pyrazolyl, pyridazinyl, pyrimidinyl, pyrazinyl, or triazolyl
is further optionally substituted by one or more substituents independently selected from -

Cisalkyl and halo;
R14 is hydrogen or -C1.zalkyl;
R1s is hydrogen or -Cq.zalkyl;
Each X is CR4 or N, provided only one X is N;
Each n is independently 0 or 1;
Each m is independently 0 or 1;
or a pharmaceutically acceptable salt thereof.
In another embodiment, the compound of Formula () is substituted as follows:

R is hydrogen or -Ci.salkyl wherein -C1.salkyl is unsubstituted or substituted by one or
more substituents independently selected from —OH, -OC(O)-C.salkyl, -OC(O)-phenyl or -
OC(0)-O-C1.salkyl;

R is -CFs, -Cszcycloalkyl, wherein the -Cs_scycloalkyl is unsubstituted or substituted by

one or two substituents independently selected from triazolyl, pyridyl and halo, and
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wherein each of the triazolyl or pyridyl is unsubstituted or substituted by one or two
substituents independently selected from phenyl, halo, -N(CHs)», -CF3, -OH, -C4;alkyl
optionally substituted with phenyl, -Cs.;cycloalkyl optionally substituted with —C1.salkyl,
and -Cs.7heterocylcoalkyl optionally further substituted with one or two substituents
selected from

—C1.salkyl and —C(O)-C1.salkyl;

or R1 is- C2.38|ky|-R11;
Rza is hydrogen or -C1alkyl;

R: is hydrogen, halo or -C1.;alkyl;

GisCHorN;
R3
X
B
/\/
Ais 4 ;
N
/
e
Rg
Rs is -(CH2)n-C(O)NR;R;, -(CH2)n-C(R14)(R15)-N(Rp)Ry), or Rr .

or Rs is -O-C1.salkyl, -C1.salkyl, -C4 sheterocycloalkyl, -O-C4.sheterocycloalkyl, or -O-Cas-
cycloalkyl, wherein each of -O-C1salkyl, -C15 alkyl, -C4_;heterocycloalkyl, -O-C4. 7
heterocycloalkyl, and -O-Cs.7cycloalkyl is unsubstituted or substituted by one or two
substituents independently selected from -C+.zalkyl, -Cs.7cycloalkyl, =0, -O-Csalkyl, and -
Ca7heterocycloalkyl, and wherein each of the -C47alkyl, -Cs7cycloalkyl, -O-C4 salkyl. and
Ca7 heterocycloalkyl, is further substituted by one or two substituents independently

selected from -Ci.salkyl, CF3, O-Ci.salkyl, phenyl and halo;
Each Ry is independently hydrogen, halo or -C.; alkyl.

Rs and Rs are independently H, -Csalkyl, -Cs_scycloalkyl or -C4.7heterocycloalkyl, wherein
each of -Cqsalkyl, -Cs. 7cycloalkyl or -C47heterocycloalkyl is unsubstituted or substituted
by one or two substituents independently selected from F, -CH-F;, -CF3, -(CH2),-O-
(CH2)m-CHs, and -Cs. scycloalkyl;
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or Rsand Rs together with the nitrogen atom to which they are attached form a 5-8-
membered ring, an 8-11-membered bicyclic ring or a 9- 10-membered bridged bicyclic ring,
wherein each 5-8-membered ring, 8-11-membered bicyclic ring, or 9-10-membered bridged
bicyclic ring optionally includes one —S(O)2, one or more oxygen ring atoms or one or more
nitrogen ring atoms, and wherein each 5-8-membered ring, 8-11-membered bicyclic ring, or
9-10-membered bridged bicyclic ring is unsubstituted or substituted by one, two or three
substituents independently selected from -Cqsalkyl, -Cs.7cycloalkyl, -Cs. 7heterocycloalkyl,
halogen, -CHF>, -CF3, and -(CH2)n,-O-(CH2)m-CHs;

or Rs and Rs together with the nitrogen atom to which they are attached form 4-
azaspiro[2.5]octane, 7-azaspiro[4.5]decane, 2-0xa-8-azaspiro[5.5]undecane, 6-0xa-9-
azaspiro[4.5]decane, 2-oxa-8-azaspiro[5.5]undecane, 1-azaspiro[4.5]decane, 2,3 ,4,5-

tetrahydrobenzo[f][1,4]Joxazepane, or 2,3,4,5-tetrahydro-1H-benzo|[c]azepine;

R7 and Rs are independently H, -Csalkyl, -Cs_scycloalkyl or -C,4. sheterocycloalkyl, wherein
each of -Cqsalkyl, -Cs_scycloalkyl or -C47heterocycloalkyl is unsubstituted or substituted by
one or two substituents independently selected from F, -CHF2, -CF3, and-(CH2)n-O-(CHz)m-
CHs,

or Ry and Rs together with the carbon atoms to which they are attached form a 5-8-
membered ring, which optionally includes one or more oxygen or one or more nitrogen
atoms as ring atoms, and wherein the 5-8-membered ring is unsubstituted or substituted by
one or two substituents independently selected from -C1.s alkyl, -Cs.7 cycloalkyl, -Cy4.7
heterocycloalkyl, F, -CHF;, -CFs, =O, or -(CH2)s-O-(CH2)m-CHs;

R11 is aryl or triazolyl,

R14 is hydrogen or -C1.zalkyl;

R1s is hydrogen or -Cq.zalkyl;

Each X is CR4 or N provided only one X is N;
Each n is independently 0 or 1;

Each m is independently 0 or 1;

or a pharmaceutically acceptable salt thereof.

In yet another embodiment, the compound of Formula (l) is substituted as follows:
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R is hydrogen;

R1 is -Cs.zcycloalkyl, wherein the -Cs.zcycloalkyl may be unsubstituted or substituted by
one substituent selected from triazolyl, pyridyl or pyridazinyl, and wherein the, triazolyl,

pyridyl, and pyridazinyl is optionally substituted by -Ci.salkyl;
R2a is hydrogen or methyl;

R: is hydrogen or F;

GisCHorN;
Ry
X
B
R/\/
Ais 4 ;
N
/
.
Rs
R3 is -(CH2)n-C(O)N(RRg), -(CH2)a-C(R14)(R15)-N(RRy), or R

or R is -O-C1salkyl, -C1.6 alkyl, -C4 sheterocycloalkyl, -O-C4 7heterocycloalkyl, or -O-Cs.
cycloalkyl, wherein each of -O-C1salkyl, -C15 alkyl, -C4.sheterocycloalkyl, -O-Cs.7
heterocycloalkyl, and -O-Cs.7cycloalkyl is unsubstituted or substituted by one or two
substituents independently selected from -C+.zalkyl, -Cs.7cycloalkyl, =0, -O-C1_salkyl, and -
Cazheterocycloalkyl, and wherein each of the -C+zalkyl, -Cs.7cycloalkyl, -O-C4_salkyl, and
Ca7 heterocycloalkyl, is further substituted by one or two substituents independently

selected from -C1.salkyl, CF3, O-Cq.salkyl, phenyl and halo;
R4 is independently hydrogen or F,

Rsand Rs together with the nitrogen atom to which they are attached form a 5-8-membered
ring, an 8-11-membered bicyclic ring or a 9- 10-membered bridged bicyclic ring, wherein
each 5-8-membered ring, 8-11-membered bicyclic ring, or 9-10-membered bridged bicyclic
ring optionally includes one —S(0O)., one or more oxygen ring atoms or one or more nitrogen
ring atoms, and wherein each 5-8-membered ring, 8-11-membered bicyclic ring, or 9-10-

membered bridged bicyclic ring is unsubstituted or substituted by one, two or three
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substituents independently selected from -Cqsalkyl, -Cs.7cycloalkyl, -Cs. 7heterocycloalkyl,
halogen, -CHF;, -CF3, and -(CH2)n-O-(CH2)-CHs;

or Rsand Re together with the nitrogen atom to which they are attached form 4-
azaspiro[2.5]octane, 7-azaspiro[4.5]decane, 2-0xa-8-azaspiro[5.5]undecane, 6-0xa-9-
azaspiro[4.5]decane, 2-oxa-8-azaspiro[5.5]undecane, 1-azaspiro[4.5]decane, 2,3 ,4,5-

tetrahydrobenzo[f][1,4Joxazepane, or 2,3,4,5-tetrahydro-1H-benzo[c]azepine;;

Rz and Rs are independently H, -C+ alkyl or -Cs.7 cycloalkyl, wherein each of -C1 alkyl, or
-Cs.7 cycloalkyl is unsubstituted or substituted by one or two substituents independently
selected fromsubstituted by F, -CHF, -CF3, and -(CH2),-O-(CH2)m-CHs.

or Ry and Rs together with the carbon atoms to which they are attached form a 5-8-
membered ring, which optionally includes one or more oxygen or one or more nitrogen
atoms as ring atoms, and wherein the 5-8-membered ring is unsubstituted or substituted by

one or two substituents independently selected from -C.s alkyl, F, -CHF>, and -CF3;
R14 is hydrogen;
R1s is hydrogen;
Xis CH;
n is independently 0 or 1;
m is independently 0 or 1;
or a pharmaceutically acceptable salt thereof.
In yet another embodiment, the compound of Formula (1) is substituted as follows:
R is hydrogen;

R1 is cyclopropyl, wherein the cyclopropyl ring is unsubstituted or substituted by one
substituent selected from halo, triazolyl, pyridyl, and pyridazinyl, and wherein the triazolyl,

pyridyl, and pyridazinyl is unsubstituted or substituted by -C1.salkyl;
Rz is hydrogen;
R: is hydrogen;

Gis CH;
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Ais ;
R3 is -(CH2)n-C(O)N(R;)(Rg), -(CH2)n-C(R14)(R15)-N(R5)(Re);

or Rs is -O-C.salkyl, -C1.6 alkyl, -C,sheterocycloalkyl, -O-C4.7sheterocycloalkyl, or-O-Ca7
cycloalkyl wherein each of -O-C4alkyl, -C1 alkyl, -C,_;heterocycloalkyl, -O-Cy.7
heterocycloalkyl, and -O-Cs.zcycloalkyl is unsubstituted or substituted by one or two
substituents independently selected from -C.7alkyl, -Cs.7cycloalkyl, =0, -O-C4.salkyl, and -
Cs.7heterocycloalkyl, and wherein each of the -C4.7alkyl, -Cs.7cycloalkyl, -O-C4.salkyl. and
Ca7 heterocycloalkyl, is further substituted by one or two substituents independently

selected from -C1.salkyl, CF3, O-Cq.salkyl, phenyl and halo;
R4 is independently hydrogen or F,

Rsand Re together with the nitrogen atom to which they are attached form a 5-8-membered
ring, an 8-11-membered bicyclic ring or a 9- 10-membered bridged bicyclic ring, wherein
each 5-8-membered ring, 8-11-membered bicyclic ring, or 9-10-membered bridged bicyclic
ring optionally includes one —S(0O)., one or more oxygen ring atoms or one or more nitrogen
ring atoms, and wherein each 5-8-membered ring, 8-11-membered bicyclic ring, or 9-10-
membered bridged bicyclic ring is unsubstituted or substituted by one, two or three
substituents independently selected from -Cqsalkyl, -Cs.7cycloalkyl, -Cs. 7heterocycloalkyl,
halogen, -CHF>, -CF3, and -(CH2)n,-O-(CH2)m-CHs;

or Rsand Re together with the nitrogen atom to which they are attached form 4-
azaspiro[2.5]octane, 7-azaspiro[4.5]decane, 2-0xa-8-azaspiro[5.5]undecane, 6-0xa-9-
azaspiro[4.5]decane, 2-oxa-8-azaspiro[5.5]undecane, 1-azaspiro[4.5]decane, 2,3 ,4,5-

tetrahydrobenzo[f][1,4]Joxazepane, or 2,3,4,5-tetrahydro-1H-benzo|[c]azepine;
R14 is hydrogen;

R1s is hydrogen;

Xis CH;

nis 0;

m is independently 0 or 1;
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or a pharmaceutically acceptable salt thereof.
In still another embodiment, the compound of Formula (l) is substituted as follows:
R is hydrogen;

R1 is -CF3, -Cszcycloalkyl, wherein -Cs_ycycloalkyl is substituted by one or two substituents
independently selected from triazolyl, pyridyl and halo, and wherein each of triazolyl or
pyridyl is unsubstituted or substituted by one or two substituents independently selected
from halo, phenyl, -N(CHs)2, -CF3, -OH, -C1.7alkyl optionally substituted with phenyl, -Cs.
zcycloalkyl optionally substituted with —Cq_zalkyl, and -Cs.;heterocylcoalkyl optionally

substituted with one or two substituents selected from —Cq_alkyl and —C(O)-C1.salkyl;
R2a is hydrogen or methyl;

R: is hydrogen, halo or -C1.;alkyl;

G is CH;
R;
AN
[ ¥
/\/
Ais 4 ;
N
/
Sy
Rg
Rs is -(CH2)a-C(O)NR.R; or R7

Each Ry is independently hydrogen, halo or -Cqsalkyl.

Rs and Rs are independently -Cqsalkyl or -Cs 7cycloalkyl, wherein each of -Cqsalkyl, -Cs.
zcycloalkyl is unsubstituted or substituted by one or more substituents selected from F, -
CH-F;, -CF3, -(CH2)n-O-(CH2)x-CHa, and -Cs.zcycloalkyl;

or Rsand Rg together with the nitrogen atom to which they are attached form a 5-8-
membered ring, wherein said 5-8-membered ring optionally includes one or more oxygen
ring atoms or another nitrogen ring atom, and wherein said 5-8-membered ring is

unsubstituted or substituted by -Cq.salkyl;
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Rz and Rs are independently H, -Cqsalkyl, -Cs.7 cycloalkyl or -C4.7heterocycloalkyl, wherein
each of -Cqsalkyl, -Cs_scycloalkyl or -C47heterocycloalkyl is unsubstituted or substituted by
one or more substituents independently selected from F, -CHF;, -CF;, and -(CH_2),-O-
(CH2)m-CHa,

or Ry and Rs together with the carbon atoms to which they are attached form a 5-8-
membered ring, which optionally includes one or more oxygen atoms or one or more
nitrogen atoms as ring atoms, and wherein the 5-8-membered ring is unsubstituted or
substituted by one or two substituents independently selected from -Cq.salkyl, -Ca.
zcycloalkyl, -C47heterocycloalkyl, F,

-CHF, -CF3, =0, and -(CH.),-O-(CH2)m-CH;

Xis CH;
nis 0;
m is independently 0 or 1;
or a pharmaceutically acceptable salt thereof.
In one embodiment, the compound of Formula () is substituted as follows:
R is hydrogen;

R1 is -Cs.rcycloalkyl, wherein the Cascycloalkyl is unsubstituted or substituted by one
substituent selected from triazolyl, pyridyl and pyridazinyl, and wherein the triazolyl,

pyridyl, or pyridazinyl is unsubstituted or substituted by -C1.salkyl;
R: is hydrogen or F;
R2a is hydrogen;

GisCHorN;
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Rg
R3 is -(CH2)n-C(O)N(Rs)(Rs); -(CH2)n - C(R14)(R15)-N(R5)(Re), or R7 :

or Rz is -O-Cisalkyl, -Cisalkyl, -Cs7heterocycloalkyl, -O-C47heterocycloalkyl, or,-O-Cs.
zcycloalkyl, wherein each of -O-Cq.;alkyl, -C1salkyl, -C4.7heterocycloalkyl, -O-C4.
7heterocycloalkyl, or,-O-Cs.;cycloalkyl is unsubstituted or substituted by one or two
substituents independently selected from -C4_zalkyl, -Ca.scycloalkyl, =O, -O-C1.salkyl, and -
Casheterocycloalkyl, and wherein each of the -C.zalkyl, -Cs_;cycloalkyl, -O-C1.zalkyl,or -
Carheterocycloalkyl is unsubstituted or further substituted by one or two substituents
independently substituted by -Cq.salkyl, -CF3, -O-Cq.;alkyl, phenyl or halo;

Each Ry is independently hydrogen or F,

Rsand Rs together with the nitrogen atom to which they are attached form a 5-8-membered
ring, an 8-11-membered bicyclic ring or a 9- 10-membered bridged bicyclic ring, wherein
each 5-8-membered ring, 8-11-membered bicyclic ring, or 9-10-membered bridged bicyclic
ring optionally includes one —S(0O)., one or more oxygen ring atoms or one or more nitrogen
ring atoms, and wherein each 5-8-membered ring, 8-11-membered bicyclic ring, or 9-10-
membered bridged bicyclic ring is unsubstituted or substituted by one, two or three
substituents independently selected from -Cqsalkyl, -Cs.7cycloalkyl, -Cs. 7heterocycloalkyl,
halogen, -CHF>, -CF3, and -(CH2)n,-O-(CH2)m-CHs;

or Rsand Rg together with the nitrogen atom to which they are attached form 4-
azaspiro[2.5]octane, 7-azaspiro[4.5]decane, 2-oxa-8-azaspiro[5.5]undecane, 6-0xa-9-
azaspiro[4.5]decane, 2-oxa-8-azaspiro[5.5]undecane, 1-azaspiro[4.5]decane, 2,3,4,5-

tetrahydrobenzolf][1,4]Joxazepine or 2,3,4,5-tetrahydro-1H-benzo[clazepine;

R7 and Rs are independently H, -C1.6 alkyl or -Cs. 7 cycloalkyl wherein each of -C1-s alkyl or
-Cs.7 cycloalkyl is unsubstituted or substituted byone or two substituents independently
selected from F, -CHF;, -CF3 and -(CH2),-O-(CH2)m-CHs;

or R7 and Rs together with the carbon atoms to which they are attached form a 5-8
membered ring, which optionally includes one or more oxygen atoms or one or more
nitrogen atoms as ring atoms, and wherein the 5-8-membered ring is unsubstituted or
substituted by one or two substituents independently selected from -C1salkyl, F, -CHF2 and

-CFs;
30



WO 2017/060854 PCT/IB2016/055996

10

15

20

R14 is hydrogen;

R1s is hydrogen;

Each X is CH;

Each n is independently 0 or 1;

Each m is independently 0 or 1;

or a pharmaceutically acceptable salt thereof.

In still yet another embodiment, the compound of Formula (1) is substituted as

follows:
R is hydrogen;

R1 is cyclopropyl, wherein the cyclopropyl is unsubstituted or substituted by one
substituent selected from triazolyl, pyridyl, and pyridazinyl, and wherein the triazolyl,

pyridyl, or pyridazinyl is unsubstituted or substituted by -C1.salkyl;
R: is hydrogen;
Rz is hydrogen;

Gis CH;

Ais ;

Rs is -(CH2)a-C(O)N(Rs)(Re); -(CH2)n, -C(R14)(R15)-N(R5)(Rg), -(CH2)a-S(O)NRsRs or

N
—

\
Re
R7

or Rz is -O-C1salkyl, -C1.6 alkyl, -C4 sheterocycloalkyl, -O-C4 7heterocycloalkyl or-O- Cs-7
cycloalkyl, wherein each of -O-C+alkyl, -C+.s alkyl, -C, sheterocycloalkyl, -O-C,.
sheterocycloalkyl or-O- Cs.7 cycloalkyl is unsubstituted or substituted by one or two
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substituents independently selected from -C+.zalkyl, -Cs.7cycloalkyl, =0, -O-Csalkyl, and -
Cas.7heterocycloalkyl, and wherein the -Cq.7alkyl, -Cs7cycloalkyl, -O-C4salkyl, Of -Ca-
7heterocycloalkyl is unsubstituted or further substituted by one or two substituents

independently selected from -Cq.salkyl, -CF3, -O-C1salkyl, phenyl and halo;

Each R4 is independently hydrogen or F.

Rsand Rs together with the nitrogen atom to which they are attached form a 5-8-membered
ring, an 8-11-membered bicyclic ring or a 9- 10-membered bridged bicyclic ring, wherein
each 5-8-membered ring, 8-11-membered bicyclic ring, or 9-10-membered bridged bicyclic
ring optionally includes one —S(0O)., one or more oxygen ring atoms or one or more nitrogen
ring atoms, and wherein each 5-8-membered ring, 8-11-membered bicyclic ring, or 9-10-
membered bridged bicyclic ring is unsubstituted or substituted by one, two or three
substituents independently selected from -Cqsalkyl, -Cs.7cycloalkyl, -Cs. 7heterocycloalkyl,
halogen, -CHF>, -CF3, and -(CH2)n,-O-(CH2)m-CHs;

or Rsand Rg together with the nitrogen atom to which they are attached form 4-
azaspiro[2.5]octane, 7-azaspiro[4.5]decane, 2-0xa-8-azaspiro[5.5]undecane, 6-0xa-9-
azaspiro[4.5]decane, 2-oxa-8-azaspiro[5.5]undecane, 1-azaspiro[4.5]decane, 2,3,4,5-

tetrahydrobenzolf][1,4Joxazepane, or 2,3,4,5-tetrahydro-1H-benzo[c]azepine;

Rz and Rs are independently H, -Cqsalkyl or -Cs.;cycloalkyl, wherein -Cqsalkyl or -Cs.
zeycloalkyl is unsubstituted or substituted by one or two substituents selected from F, -
CHF;, -CF3;, and

-(CH2)n-O-(CH2)m-CHs:. or

R7and Rs together with the carbon atoms to which they are attached form a 5-8-membered
ring, which optionally includes one or more oxygen or one or more nitrogen atoms as ring
atoms, and wherein the 5-8-membered ring is unsubstituted or substituted by one or two

substituents independently selected from -Ci.salkyl, F, -CHF>, or -CF3
R14 is hydrogen;

R1s is hydrogen;

Each X 'is CH;

niso;
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Each m is independently 0 or 1;
or a pharmaceutically acceptable salt thereof.

In another embodiment, the compound of Formula () is substituted as follows:
R is hydrogen;

R1 is cyclopropyl, wherein the cyclopropyl ring is unsubstituted or substituted by one
substituent selected from halo, triazolyl, pyridyl, and pyridazinyl, and wherein the triazolyl,
pyridyl, and pyridazinyl is unsubstituted or substituted by -C1.salkyl;

Rza is -CH3;
R: is hydrogen;

Gis CH;

Ais
R3 is -(CH2)n-C(O)N(R;)(Rg), -(CH2)n-C(R14)(R15)-N(R5)(Re);

or Rs is -O-C.salkyl, -C1.6 alkyl, -C, sheterocycloalkyl, -O-C4 7heterocycloalkyl, or-O-Cs-7
cycloalkyl wherein each of -O-C1.salkyl, -C1.6 alkyl, -C4_;heterocycloalkyl, -O-Cy. 7
heterocycloalkyl, and -O-Ca.zcycloalkyl is unsubstituted or substituted by one or two
substituents independently selected from -C.7alkyl, -Cs.7cycloalkyl, =0, -O-C4.salkyl, and -
Ca7heterocycloalkyl, and wherein each of the -C17alkyl, -Cs.zcycloalkyl, -O-C4_salkyl, and
Cs.7 heterocycloalkyl, is further substituted by one or two substituents independently
selected from -Ci.salkyl, CF3, O-Ci.salkyl, phenyl and halo;

R4 is independently hydrogen or F,

Rsand Rs together with the nitrogen atom to which they are attached form a 5-8-membered
ring, an 8-11-membered bicyclic ring or a 9- 10-membered bridged bicyclic ring, wherein
each 5-8-membered ring, 8-11-membered bicyclic ring, or 9-10-membered bridged bicyclic
ring optionally includes one —S(0O)., one or more oxygen ring atoms or one or more nitrogen
ring atoms, and wherein each 5-8-membered ring, 8-11-membered bicyclic ring, or 9-10-

membered bridged bicyclic ring is unsubstituted or substituted by one, two or three
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substituents independently selected from -Cqsalkyl, -Cs.7cycloalkyl, -Cs. 7heterocycloalkyl,
halogen, -CHF;, -CF3, and -(CH2)n-O-(CH2)-CHs;

or Rsand Re together with the nitrogen atom to which they are attached form 4-
azaspiro[2.5]octane, 7-azaspiro[4.5]decane, 2-0xa-8-azaspiro[5.5]undecane, 6-0xa-9-
azaspiro[4.5]decane, 2-oxa-8-azaspiro[5.5]undecane, 1-azaspiro[4.5]decane, 2,3 ,4,5-

tetrahydrobenzo[f][1,4]Joxazepane, or 2,3,4,5-tetrahydro-1H-benzo|[c]azepine;
R14 is hydrogen;
R1s is hydrogen;
Xis CH;
nis 0;
m is independently 0 or 1;
or a pharmaceutically acceptable salt thereof.
In another embodiment, the compound of Formula () is substituted as follows:
R is hydrogen;

R1 is cyclopropyl, wherein the cyclopropyl ring is unsubstituted or substituted by one
substituent selected from halo, triazolyl, pyridyl, and pyridazinyl, and wherein the triazolyl,
pyridyl, and pyridazinyl is unsubstituted or substituted by -C1.salkyl;

Rz is hydrogen;
Rz is halo;

Gis CH;

Ais
R3 is -(CH2)n-C(O)N(R;)(Rg), -(CH2)n-C(R14)(R15)-N(R5)(Re);

or Rs is -O-C.salkyl, -C1.6 alkyl, -C,sheterocycloalkyl, -O-C4.7sheterocycloalkyl, or-O-Ca7

cycloalkyl wherein each of -O-C1salkyl, -C1.6 alkyl, -C,_;heterocycloalkyl, -O-Cy4_;
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heterocycloalkyl, and -O-Cs.zcycloalkyl is unsubstituted or substituted by one or two
substituents independently selected from -C+.zalkyl, -Cs.7cycloalkyl, =0, -O-Csalkyl, and -
Ca7heterocycloalkyl, and wherein each of the -C47alkyl, -Cs7cycloalkyl, -O-C4 salkyl. and
Cs.7 heterocycloalkyl, is further substituted by one or two substituents independently

selected from -C1.salkyl, CF3, O-Cq.salkyl, phenyl and halo;
R4 is independently hydrogen or F,

Rsand Rs together with the nitrogen atom to which they are attached form a 5-8-membered
ring, an 8-11-membered bicyclic ring or a 9- 10-membered bridged bicyclic ring, wherein
each 5-8-membered ring, 8-11-membered bicyclic ring, or 9-10-membered bridged bicyclic
ring optionally includes one —S(0O)., one or more oxygen ring atoms or one or more nitrogen
ring atoms, and wherein each 5-8-membered ring, 8-11-membered bicyclic ring, or 9-10-
membered bridged bicyclic ring is unsubstituted or substituted by one, two or three
substituents independently selected from -Cqsalkyl, -Cs.7cycloalkyl, -Cs. 7heterocycloalkyl,
halogen, -CHF>, -CF3, and -(CH2)n,-O-(CH2)m-CHs;

or Rsand Re together with the nitrogen atom to which they are attached form 4-
azaspiro[2.5]octane, 7-azaspiro[4.5]decane, 2-0xa-8-azaspiro[5.5]undecane, 6-0xa-9-
azaspiro[4.5]decane, 2-oxa-8-azaspiro[5.5]undecane, 1-azaspiro[4.5]decane, 2,3 ,4,5-

tetrahydrobenzo[f][1,4]Joxazepane, or 2,3,4,5-tetrahydro-1H-benzo|[c]azepine;
R14 is hydrogen;
R1s is hydrogen;
Xis CH;
nis 0;
m is independently 0 or 1;
or a pharmaceutically acceptable salt thereof.
In another embodiment, the compound of Formula () is substituted as follows:
R is hydrogen;

R1 is cyclopropyl, wherein the cyclopropyl ring is unsubstituted or substituted by one
substituent selected from halo, triazolyl, pyridyl, and pyridazinyl, and wherein the triazolyl,

pyridyl, and pyridazinyl is unsubstituted or substituted by -C1.salkyl;
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Rza is CH3;
Rz is -C1salkyl;

Gis CH;

Rs is -(CH2)i-C(O)N(Rs)(Re), -(CH2)a-C(R14)(R15)-N(Rs)(Re);

or Rs is -O-C.salkyl, -C1.6 alkyl, -C, sheterocycloalkyl, -O-C4 7heterocycloalkyl, or-O-Cs-7
cycloalkyl wherein each of -O-C4salkyl, -C+. alkyl, -C,4_;heterocycloalkyl, -O-Cy4 7
heterocycloalkyl, and -O-Cs.7cycloalkyl is unsubstituted or substituted by one or two
substituents independently selected from -C+.zalkyl, -Cs.7cycloalkyl, =0, -O-Csalkyl, and -
Ca7heterocycloalkyl, and wherein each of the -C47alkyl, -Cs7cycloalkyl, -O-C4 salkyl. and
Ca7 heterocycloalkyl, is further substituted by one or two substituents independently

selected from -C1.salkyl, CF3, O-Cq.salkyl, phenyl and halo;
R4 is independently hydrogen or F,

Rsand Rs together with the nitrogen atom to which they are attached form a 5-8-membered
ring, an 8-11-membered bicyclic ring or a 9- 10-membered bridged bicyclic ring, wherein
each 5-8-membered ring, 8-11-membered bicyclic ring, or 9-10-membered bridged bicyclic
ring optionally includes one —S(0O)., one or more oxygen ring atoms or one or more nitrogen
ring atoms, and wherein each 5-8-membered ring, 8-11-membered bicyclic ring, or 9-10-
membered bridged bicyclic ring is unsubstituted or substituted by one, two or three
substituents independently selected from -Cqsalkyl, -Cs.7cycloalkyl, -Cs. 7heterocycloalkyl,
halogen, -CHF>, -CF3, and -(CH2)n,-O-(CH2)m-CHs;

or Rsand Rs together with the nitrogen atom to which they are attached form 4-
azaspiro[2.5]octane, 7-azaspiro[4.5]decane, 2-0xa-8-azaspiro[5.5]undecane, 6-0xa-9-
azaspiro[4.5]decane, 2-oxa-8-azaspiro[5.5]undecane, 1-azaspiro[4.5]decane, 2,3 ,4,5-

tetrahydrobenzo[f][1,4]Joxazepane, or 2,3,4,5-tetrahydro-1H-benzo|[c]azepine;

R14 is hydrogen;
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R1s is hydrogen;
Xis CH;
nis 0;
m is independently 0 or 1;
or a pharmaceutically acceptable salt thereof.
In another embodiment, the compound of Formula () is substituted as follows:
R is hydrogen;

R1 is cyclopropyl, wherein the cyclopropyl ring is unsubstituted or substituted by one
substituent selected from halo, triazolyl, pyridyl, and pyridazinyl, and wherein the triazolyl,

pyridyl, and pyridazinyl is unsubstituted or substituted by -C1.salkyl;
Rza is -CH3;
Rz is halo;

Gis CH;

Ais K4/

R is -(CH2)a-C(O)N(Rs)(Rg), -(CH2)a-C(R14)(R15)-N(Rs)(Re);

or Rs is -O-C1salkyl, -C1.6 alkyl, -C47heterocycloalkyl, -O-Cs.7heterocycloalkyl, or-O-Cs.7
cycloalkyl wherein each of -O-C1salkyl, -C1.6 alkyl, -C,_;heterocycloalkyl, -O-Cy4_;
heterocycloalkyl, and -O-Cs.7cycloalkyl is unsubstituted or substituted by one or two
substituents independently selected from -C+.zalkyl, -Cs.7cycloalkyl, =0, -O-Csalkyl, and -
Ca7heterocycloalkyl, and wherein each of the -C47alkyl, -Cs7cycloalkyl, -O-C4 salkyl. and
Ca7 heterocycloalkyl, is further substituted by one or two substituents independently

selected from -C1.salkyl, CF3, O-Cq.salkyl, phenyl and halo;

R4 is independently hydrogen or F,
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Rsand Rs together with the nitrogen atom to which they are attached form a 5-8-membered
ring, an 8-11-membered bicyclic ring or a 9- 10-membered bridged bicyclic ring, wherein

each 5-8-membered ring, 8-11-membered bicyclic ring, or 9-10-membered bridged bicyclic

ring optionally includes one —S(O)2, one or more oxygen ring atoms or one or more nitrogen

ring atoms, and wherein each 5-8-membered ring, 8-11-membered bicyclic ring, or 9-10-
membered bridged bicyclic ring is unsubstituted or substituted by one, two or three
substituents independently selected from -Cqsalkyl, -Cs.7cycloalkyl, -Cs. 7heterocycloalkyl,
halogen, -CHF>, -CF3, and -(CH2)n,-O-(CH2)m-CHs;

or Rsand Rg together with the nitrogen atom to which they are attached form 4-
azaspiro[2.5]octane, 7-azaspiro[4.5]decane, 2-0xa-8-azaspiro[5.5]undecane, 6-0xa-9-
azaspiro[4.5]decane, 2-oxa-8-azaspiro[5.5]undecane, 1-azaspiro[4.5]decane, 2,3 ,4,5-

tetrahydrobenzo[f][1,4]Joxazepane, or 2,3,4,5-tetrahydro-1H-benzo|[c]azepine;
R14 is hydrogen;
R1s is hydrogen;
Xis CH;
nis 0;
m is independently 0 or 1;
or a pharmaceutically acceptable salt thereof.
In another embodiment, the compound of Formula () is substituted as follows:
R is hydrogen;

R is cyclopropyl, wherein the cyclopropyl ring is unsubstituted or substituted by one
substituent selected from halo, triazolyl, pyridyl, and pyridazinyl, and wherein the triazolyl,

pyridyl, and pyridazinyl is unsubstituted or substituted by -C1.salkyl;
Rz is hydrogen;
Rz is -C1.3alkyl;

Gis CH;
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Ais
R3 is -(CH2)n-C(O)N(R;)(Rg), -(CH2)n-C(R14)(R15)-N(R5)(Re);

or Rz is -O-Ci.salkyl, -C1.6 alkyl, -C4 sheterocycloalkyl, -O-C4 7heterocycloalkyl, or-O-Cs-7
cycloalkyl wherein each of -O-C4salkyl, -C+. alkyl, -C,4_;heterocycloalkyl, -O-Cy4 7
heterocycloalkyl, and -O-Cs.zcycloalkyl is unsubstituted or substituted by one or two
substituents independently selected from -C4.7alkyl, -Cs.zcycloalkyl, =0, -O-C4.salkyl, and -
Cazheterocycloalkyl, and wherein each of the -C+zalkyl, -Cs.7cycloalkyl, -O-C4_salkyl, and
Ca7 heterocycloalkyl, is further substituted by one or two substituents independently
selected from -C1.salkyl, CF3, O-Cq.salkyl, phenyl and halo;

R4 is independently hydrogen or F,

Rsand Rs together with the nitrogen atom to which they are attached form a 5-8-membered
ring, an 8-11-membered bicyclic ring or a 9- 10-membered bridged bicyclic ring, wherein
each 5-8-membered ring, 8-11-membered bicyclic ring, or 9-10-membered bridged bicyclic
ring optionally includes one —S(0O)., one or more oxygen ring atoms or one or more nitrogen
ring atoms, and wherein each 5-8-membered ring, 8-11-membered bicyclic ring, or 9-10-
membered bridged bicyclic ring is unsubstituted or substituted by one, two or three
substituents independently selected from -Cqsalkyl, -Cs.7cycloalkyl, -Cs. 7heterocycloalkyl,
halogen, -CHF>, -CF3, and -(CH2)n,-O-(CH2)m-CHs;

or Rsand Rg together with the nitrogen atom to which they are attached form 4-
azaspiro[2.5]octane, 7-azaspiro[4.5]decane, 2-0xa-8-azaspiro[5.5]undecane, 6-0xa-9-
azaspiro[4.5]decane, 2-oxa-8-azaspiro[5.5]undecane, 1-azaspiro[4.5]decane, 2,3 ,4,5-

tetrahydrobenzo[f][1,4]Joxazepane, or 2,3,4,5-tetrahydro-1H-benzo|[c]azepine;
R14 is hydrogen;

R1s is hydrogen;

Xis CH;

nis 0;
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m is independently 0 or 1;
or a pharmaceutically acceptable salt thereof.
In yet another embodiment, the compound of Formula (l) is substituted as follows:
R is hydrogen;
R1 is —CF3;
Rz, is hydrogen or methyl;

R: is hydrogen or F;

GisCHorN;
Rj
AN
B
/\/
Ais 4 ;
/N
=
R
R3 is -(CH2)n-C(O)N(R;)(Rg), -(CH2)n-C(R14)(R15)-N(Rs)(Rg), or Rr

or Rs is -O-C.salkyl, -C1.6 alkyl, -C4sheterocycloalkyl, -O-Ca.7heterocycloalkyl, or -O-Ca.
cycloalkyl, wherein each of -O-C1salkyl, -C15 alkyl, -C4.sheterocycloalkyl, -O-Cs.7
heterocycloalkyl, and -O-Cs.7cycloalkyl is unsubstituted or substituted by one or two
substituents independently selected from -C+.zalkyl, -Cs.7cycloalkyl, =0, -O-Csalkyl, and -
Ca7heterocycloalkyl, and wherein each of the -C47alkyl, -Cs7cycloalkyl, -O-C4 salkyl. and
Ca7 heterocycloalkyl, is further substituted by one or two substituents independently
selected from -C1.salkyl, CF3, O-Cq.salkyl, phenyl and halo;

R4 is independently hydrogen or F,

or Rsand Rs together with the nitrogen atom to which they are attached form a 5-8-
membered ring, an 8-11-membered bicyclic ring or a 9- 10-membered bridged bicyclic ring,
wherein each 5-8-membered ring, 8-11-membered bicyclic ring, or 9-10-membered bridged

bicyclic ring optionally includes one —S(O),, one or more oxygen ring atoms or one or more
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nitrogen ring atoms, and wherein each 5-8-membered ring, 8-11-membered bicyclic ring, or
9-10-membered bridged bicyclic ring is unsubstituted or substituted by one, two or three
substituents independently selected from -Cqsalkyl, -Cs.7cycloalkyl, -Cs. 7heterocycloalkyl,
halogen, -CHF>, -CF3, and -(CH2)n,-O-(CH2)m-CHs;

or Rsand Rg together with the nitrogen atom to which they are attached form 4-
azaspiro[2.5]octane, 7-azaspiro[4.5]decane, 2-0xa-8-azaspiro[5.5]undecane, 6-0xa-9-
azaspiro[4.5]decane, 2-oxa-8-azaspiro[5.5]undecane, 1-azaspiro[4.5]decane, 2,3 ,4,5-

tetrahydrobenzolf][1,4Joxazepane, or 2,3,4,5-tetrahydro-1H-benzo[c]azepine;;

Rz and Rs are independently H, -C1 alkyl or -Cs.7 cycloalkyl, wherein each of -C alkyl, or
-Cs.7 cycloalkyl is unsubstituted or substituted by one or two substituents independently
selected fromsubstituted by F, -CHF, -CF3, and -(CH2),-O-(CH2)m-CHs.

or Ry and Rs together with the carbon atoms to which they are attached form a 5-8-
membered ring, which optionally includes one or more oxygen or one or more nitrogen
atoms as ring atoms, and wherein the 5-8-membered ring is unsubstituted or substituted by

one or two substituents independently selected from -C.s alkyl, F, -CHF>, and -CF3;
R14 is hydrogen;
R1s is hydrogen;
Xis CH;
n is independently 0 or 1;
m is independently 0 or 1;
or a pharmaceutically acceptable salt thereof.
In one embodiment, the invention is as follows:

A compound of Formula (la):
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wherein:

R1 is -CF3,.Cs 7cycloalkyl, or C4sheterocycloalkyl, wherein the -Cs_zcycloalkyl, or -Cq4
7heterocycloalkyl may be unsubstituted or substituted by one or two substituents
independently selected from C.salkyl, phenyl, triazolyl, pyridyl, pyridazinyl, imidazolyl,
pyrazolyl, isoxazolyl, halo, -NRg-C(O)-R1s and -C(O)R1s, and wherein the phenyl, triazolyl,
pyridyl, pyridazinyl, imidazolyl, pyrazolyl and isoxazolyl is unsubstituted or substituted by

one or two substituents selected from -Cq_zalkyl and halo;
or Ry is Czalkyl-Rqy;

Rz, is hydrogen, halo, or -Cq_;alkyl;

R: is hydrogen, halo, -CN, -O-C1.salkyl, -OH, or Cq.;alkyl,

GisCHorN;

R

\(\/ R; X
R4
| () |

X
Ais R4/ or \x

4/<

\
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Rg

Rs is (CH2)n - C(O)NR5RS, (CH2)n - C(R14)(R15)-NR5RS, Ry Ry ,

0 \ N/N> m \N
-/ | / =
N N R/
Ry R7 or Rg

or Rs is O-Cysalkyl, C16 alkyl, C,.; heterocycloalkyl, O-C,.7 heterocycloalkyl, N-R12R 13,

Cas.7 cycloalkyl, O- Cs7 cycloalkyl, S- Cq.3alkyl, S- C4 ; heterocycloalkyl, S- Ca7 cycloalkyl,
S (O)- Cisalkyl, S(O)- C4.7 heterocycloalkyl, S(O)- Ca7 cycloalkyl, S(O)2- Cisalkyl, S(O)2-
C4.7 heterocycloalkyl, S(O).- Ca.7 cycloalkyl, all of which except for N-R;,R; may be
substituted by one or two substituents chosen from: C1.7 alkyl, Cs.7 cycloalkyl, OH, =0, -O-

C1.5 aIkyI, CFsy

C 47 heterocycloalkyl, phenyl, pyridyl, pyrazolyl, pyridazinyl, pyrimidinyl, pyrazinyl, or
triazolyl, and the C.7 alkyl, Cs7 cycloalkyl, -O-C; alkyl, C 47 heterocycloalkyl, phenyl,
pyridyl, pyrazolyl, pyridazinyl, pyrimidinyl, pyrazinyl, or triazolyl may be further substituted
by

C1.s alkyl, CF3, -OC1.zalkyl, phenyl, -C(O)-O-C1.s alkyl or halo;
Each R4 is independently hydrogen, halo or C1.; alkyl.

Rs and Rg are independently H, C1.6 alkyl, Cs.7 cycloalkyl or Cs.7 heterocycloalkyl, all of
which may be substituted by F, CH-F2, CF3, (CH2)n-O-(CH2)m-CHa, or Cs.7 cycloalkyl;

or Rsand Re together with the nitrogen atom can form a 5-8 member ring or a 8- 11
member bicyclic ring or a 9 or 10-membered bridged bicyclic ring, all of which can optionally
include oxygen or another nitrogen as ring atoms, and all of which may be substituted by

one or two
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C1s alkyl, Cs.7 cycloalkyl, C4-7 heterocycloalkyl, F, CHF2, CF3;, or (CH2)s-O-(CH2)m-CHs; or

Rsand Rs together with the nitrogen atom can form 4-azaspiro[2.5]octane, 7-
azaspiro[4.5]decane, 2-oxa-8-azaspiro[5.5]undecane, 6-oxa-9-azaspiro[4.5]decane, 2-oxa-
8-azaspiro[5.5]undecane, 1-azaspiro[4.5]decane, or 2,3,4,5-

tetrahydrobenzolf][1,4]oxazepine; 2,3,4,5-tetrahydro-1H-benzo[clazepine;

Rz and Rs are independently H, C1.s alkyl, Cs 7 cycloalkyl or Cs4. 7 heterocycloalkyl, of which
the C1 alkyl, Cs.7 cycloalkyl or C4.7 heterocycloalkyl may be substituted by F, CHF;, CF3,

(CH2)n-O-(CH2)m-CHs; or

R7and Rs together together with the carbon atoms to which they are attached form a 5-8
member ring, which can optionally include oxygen or nitrogen as ring atoms, which may be
substituted by one ortwo C1.s alkyl, Cs.7 cycloalkyl, C4. 7 heterocycloalkyl, F, CHF;, CF3, =0,
or (CH2)n-O-(CH2)m-CHs;

Rg is H or C1.3 alkyl;
R10 is C1.3 aIkyI;

R11 is aryl, triazolyl, pyridyl, pyridazinyl, imidazolyl, or pyrazolyl, all of which may be
substituted by C1.salkyl or halo;

R12 and Ry are independently C, ; heterocycloalkyl, C1-s alkyl or Cs.7 cycloalkyl all of
which may be substituted by one or two substiuents chosen from: C1; alkyl, Cs.;
cycloalkyl, OH, =0, -O-C4s alkyl, C 47 heterocycloalkyl, phenyl, pyridyl, pyrazolyl,
pyridazinyl, pyrimidinyl, pyrazinyl, or triazolyl, and the C,_; alkyl, Cs; cycloalkyl, -O-C.3
alkyl, C 4.7 heterocycloalkyl, phenyl, pyridyl, pyrazolyl, pyridazinyl, pyrimidinyl, pyrazinyl,
or triazolyl may be further substituted by C+.s alkyl or halo;

R14 is hydrogen and Ci.; alkyl;

R1s is hydrogen and Cq.; alkyl;

Each X is CR4 or N provided only one X is N;
Each n is independently 0 or 1;

Each m is independently 0 or 1;

or a pharmaceutically acceptable salt thereof.
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In one embodiment, the invention is as follows:

A compound of Formula (la):

wherein:

5 Riis-CFj3 .Cszcycloalkyl or -C4sheterocycloalkyl, wherein the -Cs.; cycloalkyl or -C 47
heterocycloalkyl is unsubstituted or substituted by one or two substituents selected from -
Cizalkyl, phenyl, triazolyl, pyridyl, pyridazinyl, imidazolyl, pyrazolyl, isoxazolyl, halo, -NRe-
C(0)-R1g and -C(O)R1g, and wherein the phenyl, triazolyl, pyridyl, pyridazinyl, imidazolyl,
pyrazolyl and isoxazolyl is unsubstituted or substituted by one or two substituents

10 independently selected from -Cqzalkyl and halo;
or R1 is -C2.38|ky|-R11;
Rz, is hydrogen, halo, or -Cq_;alkyl;

R: is hydrogen, halo, -CN, -O-C1.salkyl, -OH, or -C1.alkyl;

GisCHorN;
R AN R
3 X
\(\j/w | Y
/
X /X
15 Ais J or ~7 ;
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Rg

Rs is -(CH2)n-C(O)NRRs, -(CH2)r-C(R14)(R15)-NR,R, R, | R? R ,

LA
Fo M

or Rs is -O-C1.salkyl, -C1.salkyl, -C4_;sheterocycloalkyl, -O-C47heterocycloalkyl, -N-R12R13, -
5  Csrcycloalkyl, -O-Cs7 cycloalkyl, -S-Ci.salkyl, -S-C,_;heterocycloalkyl, -S-Cs-zcycloalkyl, -

S(0)-Cisalkyl, -S(O)-C, sheterocycloalkyl, -S(0)-Ca-rcycloalkyl, -S(0)2-C1.salkyl, -S(O)2-C,.
sheterocycloalkyl, -S(0)-Csrcycloalkyl, wherein -O-C1.salkyl, -C1salkyl, -C,4.
sheterocycloalkyl, -O-C47heterocycloalkyl, -Cs.zcycloalkyl, -O-Cs.7 cycloalkyl, -S-C1.;alkyl, -
S-C4.7heterocycloalkyl, -S-Cs.rcycloalkyl, -S(O)-C1.salkyl, -S(O)-C4sheterocycloalkyl, -S(O)-

10  Cssoycloalkyl, -S(O)2-Ci-salkyl, -S(O)2-C,. sheterocycloalkyl, -S(0),-Cs-7cycloalkyl is
unsubstituted or substituted by one or two substituents independently selected from -C1.
7alkyl, -Cszcycloalkyl, -OH, =0, -O-Cy.salkyl, -CFs, -C47heterocycloalkyl, phenyl, pyridyl,
pyrazolyl, pyridazinyl, pyrimidinyl, pyrazinyl, and triazolyl, and wherein the -C4.; alkyl, -Cs.
7cycloalkyl, -O-C4.salkyl, Cas-7heterocycloalkyl, phenyl, pyridyl, pyrazolyl, pyridazinyl,

15  pyrimidinyl, pyrazinyl, or triazolyl is unsubstituted or further substituted by one or two
substitutents selected from -Cq.salkyl, -CF3, -OC1.salkyl, phenyl, -C(O)-O-C1.salkyl and

halo;
Each R4 is independently hydrogen, halo or -Cq.salkyl.

Rs and Rg are independently H, -Cqsalkyl, -Cs7cycloalkyl or -C4 7heterocycloalkyl, wherein

20  each of -Cy.salkyl, -Cs.zcycloalkyl or -C47heterocycloalkyl is unsubstituted or substituted by
one or two substituents independently selected from F, -CH-F5, -CF3, -(CH2)-O-(CH2)m-
CHs, and -Cs.zcycloalkyl,

or Rsand Rs together with the nitrogen atom to which they are attached form a 5-8-
membered ring or an 8-11-membered bicyclic ring or a 9- 10-membered bridged bicyclic

25  ring, wherein each 5-8-membered ring, 8-11-membered bicyclic ring, or 9-10-membered
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bridged bicyclic ring optionally includes one or more oxygen ring atoms or another nitrogen
ring atom, and wherein each 5-8-membered ring, 8-11-membered bicyclic ring, or 9-10-
membered bridged bicyclic ring isunsubstituted or substituted by one or two substituents
independently selected from -C1.salkyl, F, -CHF;, -CF3, and -(CH2),-O-(CH2)m-CHs;

or Rsand Rg together with the nitrogen atom to which they are attached form 4-
azaspiro[2.5]octane, 7-azaspiro[4.5]decane, 2-oxa-8-azaspiro[5.5]undecane, 6-0xa-9-
azaspiro[4.5]decane, 2-oxa-8-azaspiro[5.5]undecane, 1-azaspiro[4.5]decane, 2,3,4,5-

tetrahydrobenzolf][1,4]oxazepine or 2,3,4,5-tetrahydro-1H-benzo[c]azepine;

Rz and Rs are independently H, -C15 alkyl, -Cs.7 cycloalkyl or -C4. 7 heterocycloalkyl,
wherein each of -Cq5 alkyl, -Cs.7 cycloalkyl or -C4. 7 heterocycloalkyl is unsubstituted or
substituted by one or two substituents independently selected from F, -CHF, -CFs, and -
(CH2)n-O-(CH2)m-CHs,

or Ry and Rs together with the carbon atoms to which they are attached form a 5-8-
membered ring, which optionally includes one or more oxygen or nitrogen atoms as ring
atoms, and wherein the 5-8-membered ring is unsubstituted or substituted by one or two
substituents independently selected from -C4_5 alkyl, -Cs.scycloalkyl, -C47heterocycloalkyl, F,
-CHF;, -CF3, =0, and -(CH2),-O-(CH2)m-CH;

Rg is H or -Cq alkyl,
R10 is -C1.3 aIkyI;

R11 is aryl, triazolyl, pyridyl, pyridazinyl, imidazolyl or pyrazolyl, wherein each of aryl,
triazolyl, pyridyl, pyridazinyl, imidazolyl or pyrazolyl is unsubstituted or substituted by one

or two substituents independently selected from -C1.zalkyl or halo;

R12 and Ry are independently -C,_; heterocycloalkyl, -C1-salkyl or -Cz.zcycloalkyl, wherein
each of the -C,_;heterocycloalkyl, -C1-salkyl or -Cs.7cycloalkyl is unsubstituted or
substituted by one or two substiuents independently selected from -Cq_7alkyl, -Ca.
7cycloalkyl, -OH, =0,

-O-C1.salkyl, -Ca.7heterocycloalkyl, phenyl, pyridyl, pyrazolyl, pyridazinyl, pyrimidinyl,
pyrazinyl and triazolyl, and wherein each of the -C4.7alkyl, -Cs.;cycloalkyl, -O-Csalkyl, -Ca-
7heterocycloalkyl, phenyl, pyridyl, pyrazolyl, pyridazinyl, pyrimidinyl, pyrazinyl or triazolyl
is further optionally substituted by one or more substituents independently selected from -

Cisalkyl and halo;
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R14 is hydrogen and -Cq_;alkyl,
Ris is hydrogen and -C1.zalkyl;
Each X is CR4 or N provided only one X is N;
Each n is independently 0 or 1;
5 Each misindependently O or 1;
or a pharmaceutically acceptable salt thereof.

It is to be understood that the present invention covers all combinations of the

embodiments and particular groups described hereinabove.

Specific examples of compounds of the present invention include the following:

5-Cyclopentyl-1-{3-[3-(dimethylcarbamoyl)-2-fluorophenyl]phenyl}-1H-pyrazole-
4-carboxylic acid

1-{3-[3-(Dimethylcarbamoyl)-2-fluorophenyl]phenyl}-5-(trifluoromethyl)-1H-
pyrazole-4-carboxylic acid

1-(3-{3-[Cyclopentyl(methyl)carbamoyl]-2-fluorophenyl}phenyl)-5-cyclopropyl-
1H-pyrazole-4-carboxylic acid

5-Cyclopropyl-1-(3-{2-fluoro-3-[methyl(2-
methylpropyl)carbamoyl]phenyl}phenyl)-1H-pyrazole-4-carboxylic acid

1-(3-{3-[Cyclohexyl(methyl)carbamoyl]-2-fluorophenyl}phenyl)-5-cyclopropyl-
1H-pyrazole-4-carboxylic acid
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5-Cyclopropyl-1-{3-[3-(3,3-dimethylpiperidine-1-carbonyl)-2-
fluorophenyllphenyl}-1H-pyrazole-4-carboxylic acid

1-{3-[3-(azepane-1-carbonyl)-2-fluorophenyl]phenyl}-5-cyclopropyl-1H-
pyrazole-4-carboxylic acid

1-(3-{3-[Bis(cyclopropylmethyl)carbamoyl]-2-fluorophenyl}phenyl)-5-
cyclopropyl-1H-pyrazole-4-carboxylic acid

5-Cyclopropyl-1-(3-{3-[(cyclopropylmethyl)(propyl)carbamoyl]-2-
fluorophenyl}phenyl)-1H-pyrazole-4-carboxylic acid

1-{3-[3-(Azepane-1-carbonyl)phenyl]phenyl}-5-cyclopropyl-1H-pyrazole-4-
carboxylic acid

1-{3-[3-(propan-2-yloxy)phenyl]phenyl}-5-(trifluoromethyl)-1H-pyrazole-4-
carboxylic acid

1-(3-{3-[(Cyclopentylmethyl)(methyl)carbamoyl]-2-fluorophenyl}phenyl)-5-
cyclopropyl-1H-pyrazole-4-carboxylic acid

5-[(cis)-3-Acetamidocyclopentyl]-1-{3-[2-fluoro-3-(propan-2-
yloxy)phenyl]lphenyl}-1H-pyrazole-4-carboxylic acid (cis racemate)
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1-(3-{3-[(Cyclopentylmethyl)(cyclopropylmethyl)carbamoyl]-2-
fluorophenyl}phenyl)-5-cyclopropyl-1H-pyrazole-4-carboxylic acid

1-(3-{2-Chloro-3-[(cyclopropylmethyl)(propyl)carbamoyl]phenyl}phenyl)-5-
cyclopropyl-1H-pyrazole-4-carboxylic acid

5-Cyclopropyl-1-(3-{3-[(cyclopropylmethyl)(propyl)carbamoyl]-2-
methylphenyl}phenyl)-1H-pyrazole-4-carboxylic acid

5-Cyclopropyl-1-{3-[2-fluoro-3-(2-propylpiperidine-1-carbonyl)phenyl]phenyl}-
1H-pyrazole-4-carboxylic acid

5-Cyclopropyl-1-(3-{2-fluoro-3-[3-(trifluoromethyl)piperidine-1-
carbonyl]phenyl}phenyl)-1H-pyrazole-4-carboxylic acid

1-[3-(3-{4-Azaspiro[2.5]octane-4-carbonyl}-2-fluorophenyl)phenyl]-5-
cyclopropyl-1H-pyrazole-4-carboxylic acid

5-Cyclopropyl-1-{3-[2-fluoro-3-(piperidine-1-carbonyl)phenyllphenyl}-1H-
pyrazole-4-carboxylic acid

5-Cyclopropyl-1-(3-{3-[(2R,6S)-2,6-dimethylpiperidine-1-carbonyl]-2-
fluorophenyl}phenyl)-1H-pyrazole-4-carboxylic acid
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5-Cyclopropyl-1-(3-{2-fluoro-3-[2-(methoxymethyl)piperidine-1-
carbonyl]phenyl}phenyl)-1H-pyrazole-4-carboxylic acid

5-Cyclopropyl-1-(3-{3-[(cyclopropylmethyl)(3,3,3-trifluoropropyl)carbamoyl]-2-
fluorophenyl}phenyl)-1H-pyrazole-4-carboxylic acid

5-Cyclopropyl-1-{3-[3-(2,5-dimethylpyrrolidine-1-carbonyl)-2-
fluorophenyllphenyl}-1H-pyrazole-4-carboxylic acid

1-{3-[3-(2-Propylpiperidine-1-carbonyl)phenyl]phenyl}-5-(trifluoromethyl)-1H-
pyrazole-4-carboxylic acid

5-Cyclopropyl-1-{3-[2-fluoro-3-(2-propylpyrrolidine-1-carbonyl)phenyl]phenyl}-
1H-pyrazole-4-carboxylic acid

5-Cyclopropyl-1-{3-[2-fluoro-3-(3-propylmorpholine-4-carbonyl)phenyl]phenyl}-
1H-pyrazole-4-carboxylic acid

5-Cyclopropyl-1-(3-{2-fluoro-3-[2-(2-methylpropyl) piperidine-1-carbonyl]phenyl}
phenyl)-1H-pyrazole-4-carboxylic acid

5-Cyclopropyl-1-{3-[2-fluoro-3-(4-methylazepane-1-carbonyl)phenyl]phenyl}-
1H-pyrazole-4-carboxylic acid
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5-Cyclopropyl-1-{3-[3-(2,5-dimethylpiperidine-1-carbonyl)-2-
fluorophenyllphenyl}-1H-pyrazole-4-carboxylic acid

5-Cyclopropyl-1-{3-[3-(decahydroquinoline-1-carbonyl)-2-fluorophenyl]phenyl}-
1H-pyrazole-4-carboxylic acid

5-cyclopropyl-1-[3-(2-fluoro-3-{3-oxa-8-azabicyclo[3.2.1]octane-8-
carbonyl}phenyl)phenyl]-1H-pyrazole-4-carboxylic acid

1-{3-[3-(2-Cyclopentylpiperidine-1-carbonyl)-2-fluorophenyl]phenyl}-5-
cyclopropyl-1H-pyrazole-4-carboxylic acid

1-[3-(3-{9-azabicyclo[3.3.1]nonane-9-carbonyl}-2-fluorophenyl)phenyl]-5-
cyclopropyl-1H-pyrazole-4-carboxylic acid

1-[3-(3-{7-Azaspiro[4.5]decane-7-carbonyl}-2-fluorophenyl)phenyl]-5-
cyclopropyl-1H-pyrazole-4-carboxylic acid

5-Cyclopropyl-1-{3-[3-(5-methyl-1H-pyrazol-1-yl)phenyl]phenyl}-1H-pyrazole-4-
carboxylic acid

5-Cyclopropyl-1-(3-{2-fluoro-3-[(2R)-2-propylpiperidine-1-
carbonyl]phenyl}phenyl)-1H-pyrazole-4-carboxylic acid
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5-Cyclopropyl-1-(3-{2-fluoro-3-[2-(3,3,3-trifluoropropyl)piperidine-1-
carbonyl]phenyl}phenyl)-1H-pyrazole-4-carboxylic acid

5-cyclopropyl-1-{3-[2-fluoro-3-(5-methyl-1H-pyrazol-1-yl)phenyllphenyl}-1H-
pyrazole-4-carboxylic acid

1-{3-[3-(2-propylpiperidine-1-carbonyl)phenyl]phenyl}-5-[2-(pyridin-3-
yhcyclopropyl]-1H-pyrazole-4-carboxylic acid

1-[3'-(2-Propyl-piperidine-1-carbonyl)-biphenyl-3-yl]-5-(2-pyridazin-3-yl-
cyclopropyl)-1H-pyrazole-4-carboxylic acid

5-[2-(1-methyl-1H-1,2,3-triazol-4-yl)cyclopropyl]-1-{3-[3-(2-propylpiperidine-1-
carbonyl)phenyl]phenyl}-1H-pyrazole-4-carboxylic acid

5-Cyclopropyl-1-[3-(2-fluoro-3-{2-oxa-8-azaspiro[5.5]undecane-8-
carbonyl}phenyl)phenyl]-1H-pyrazole-4-carboxylic acid

5-cyclopropyl-1-[3-(2-fluoro-3-{6-oxa-9-azaspiro[4.5]decane-9-
carbonyl}phenyl)phenyl] -1H-pyrazole-4-carboxylic acid

5-cyclopropyl-1-(3-{2-fluoro-3-[(2S,5R)-2-methyl-5-propylmorpholine-4-
carbonyl]phenyl}phenyl)-1H-pyrazole-4-carboxylic acid
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5-(1-Acetylpiperidin-4-yl)-1-{3-[3-dimethylcarbamoyl)phenyl]phenyl}-1H-
pyrazole-4-carboxylic acid

1-(3-{3-[(cyclopropylmethyl)(methyl)carbamoyl]-2-fluorophenyl}phenyl)-5-
(trifluoromethyl)-1H-pyrazole-4-carboxylic acid

5-cyclopropyl-1-(3-{3-[(cyclopropylmethyl)(methyl)carbamoyl]-2-
fluorophenyl}phenyl)-1H-pyrazole-4-carboxylic acid

1-{3-[3-(dimethylcarbamoyl)phenyl]phenyl}-5-(3-phenylcyclobutyl)-1H-pyrazole-
4-carboxylic acid

5-Cyclopropyl-1-[3'-(tetrahydro-furan-2-yl)-biphenyl-3-yl]-1H-pyrazole-4-
carboxylic acid

5-[(18,28)-2-(1-methyl-1H-1,2,3-triazol-4-yl)cyclopropyl]-1-(3-{3-[(2R)-2-
propylpiperidine-1-carbonyl]phenyl}phenyl)-1H-pyrazole-4-carboxylic acid

5-[(1R,2R)-2-(1-methyl-1H-1,2,3-triazol-4-yl)cyclopropyl]-1-(3-{3-[(2R)-2-
propylpiperidine-1-carbonyl]phenyl}phenyl)-1H-pyrazole-4-carboxylic acid

1-{3-[3-(2-propylpiperidine-1-carbonyl)phenyl]phenyl}-5-[2-(pyridin-3-
yhcyclopropyl]-1H-pyrazole-4-carboxylic acid
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5-Cyclopropyl-1-[3'-(3,5-dimethyl-piperidine-1-carbonyl)-2'-fluoro-biphenyl-3-yl]-
1H-pyrazole-4-carboxylic acid

5-Cyclopropyl-1-{3-[2-fluoro-3-((2-S)-2-propylpiperidine-1-
carbonyl)phenyl]phenyl}-1H-pyrazole-4-carboxylic acid

(R)-1-(2'-Fluoro-3'-(2-propylpiperidine-1-carbonyl)-[1,1'-biphenyl]-3-y)-5-(2-(1-
methyl-1H-1,2,3-triazol-4-yl)ethyl)-1H-pyrazole-4-carboxylic acid

1-(2'-Fluoro-3'-(2-propylpiperidine-1-carbonyl)-[1,1'-biphenyl]-3-y)-5-(2-(1-
methyl-1H-1,2,3-triazol-4-yl)ethyl)-1H-pyrazole-4-carboxylic acid

1-(2'-Fluoro-3'-((R)-2-propylpiperidine-1-carbonyl)-[1,1'-biphenyl]-3-y)-5-(2-(1-
methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

(R)-5-(2-(1-Methyl-1H-1,2,3-triazol-4-yl)ethyl)-1-(3'-(2-propylpiperidine-1-
carbonyl)-[1,1'-biphenyl]-3-yl)-1H-pyrazole-4-carboxylic acid

1-(3'-Isopropoxy-[1,1'-biphenyl]-3-y)-5-(2-(1-methyl-1H-1,2,3-triazol-4-
yhcyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-(1-Cyclohexylethoxy)-[1,1'-biphenyl]-3-yl)-5-cyclopropyl-1H-pyrazole-4-
carboxylic acid
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5-Cyclopropyl-1-(3'-(5,6-dihydrocyclopenta[c]pyrazol-1(4H)-yN)-[1,1'-biphenyl]-3-
yh)-1H-pyrazole-4-carboxylic acid

5-cyclopropyl-1-(3'-(4,5,6,7-tetrahydro-1H-indazol-1-yl)-[1,1'-biphenyl]-3-yI)-1H-
pyrazole-4-carboxylic acid

5-Cyclopropyl-1-(3'-(6,6-dimethyl-5,6-dihydrocyclopenta[c]pyrazol-1(4H)-yl)-
[1,1'-biphenyl]-3-yl)-1H-pyrazole-4-carboxylic acid

1-(3'-((8)-1-Cyclohexylethoxy)-[1,1'-biphenyl]-3-yI)-5-((1R,2R)-2-(1-methyl-1H-
1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3-(((R)-2-Ethyl-2,3-dihydrobenzo[f][1,4]oxazepin-4(5H)-yl)methyl)-[1,1'-
biphenyl]-3-y)-5-((1R,2R)-2-(1-methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-
pyrazole-4-carboxylic acid

1-(6-(3-1sopropoxyphenyl) pyridin-2-yl)-5-(trifluoromethyl)-1H-pyrazole-4-
carboxylic acid

5-(2,2-Difluorocyclopropyl)-1-(3'-((R)-2-propylpiperidine-1-carbonyl)-[1,1'-
biphenyl]-3-yl)-1H-pyrazole-4-carboxylic acid

1-(3'-((8)-1-Cyclohexylethoxy)-[1,1'-biphenyl]-3-yI)-5-((1R,2R)-2-(1-methyl-1H-
1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylate, Sodium salt
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Barium 1-(3'-((S)-1-Cyclohexylethoxy)-[1,1'-biphenyl]-3-yl)-5-((1R,2R)-2-(1-
methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylate hydroxide

Calcium 1-(3'-((S)-1-Cyclohexylethoxy)-[1,1'-biphenyl]-3-yl)-5-((1R,2R)-2-(1-
methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylate hydroxide

1-(3'-((8)-1-Cyclohexylethoxy)-2'-methyl-[1,1'-biphenyl]-3-yl)-5-(trans-2-(1-
methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-(Cyclohexylmethoxy)-2'-methyl-[1,1'-biphenyl]-3-yI)-5-(trans-2-(1-methyl-
1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-((8)-1-Cycloheptylethoxy)-[1,1'-biphenyl]-3-y)-5-((1R,2R)-2-(1-methyl-1H-
1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-((R)-1-Cycloheptylethoxy)-[1,1'-biphenyl]-3-yI)-5-((1R,2R)-2-(1-methyl-1H-
1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-((8)-1-Cyclohexylethoxy)-[1,1'-biphenyl]-3-yl)-5-(trans-2-(1-methyl-1H-
1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-((8)-1-Cyclohexylethoxy)-[1,1'-biphenyl]-3-yl)-5-(trans-2-(1-ethyl-1H-1,2,3-
triazol-4-yl)ycyclopropyl)-1H-pyrazole-4-carboxylic acid
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1-(3'-((8)-1-Cyclohexylethoxy)-[1,1'-biphenyl]-3-y)-5-(trans-2-(1-(oxetan-3-yl)-
1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

5-(trans-2-(1-Cyclobutyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1-(3'-((S)-1-
cyclohexylethoxy)-[1,1'-biphenyl]-3-yl)-1H-pyrazole-4-carboxylic acid

1-(3'-((8)-1-Cyclohexylethoxy)-[1,1'-biphenyl]-3-yl)-5-(trans-2-(1-cyclopropyl-
1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

5-(trans-2-(1-(1-(tert-Butoxycarbonyl)azetidin-3-yl)-1H-1,2,3-triazol-4-
yhcyclopropy)-1-(3'-((S)-1-cyclohexylethoxy)-[1,1'-biphenyl]-3-yl)-1H-pyrazole-
4-carboxylic acid

5-(trans-2-(1-(1-(tert-Butoxycarbonyl) piperidin-4-yl)-1H-1,2,3-triazol-4-
yhcyclopropy)-1-(3'-((S)-1-cyclohexylethoxy)-[1,1'-biphenyl]-3-yl)-1H-pyrazole-
4-carboxylic acid

1-(3'-((8)-1-Cyclohexylethoxy)-[1,1'-biphenyl]-3-yl)-5-(trans-2-(1-(1-
methylpiperidin-4-y)-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-
carboxylic acid

1-(3'-((8)-1-Cyclohexylethoxy)-[1,1'-biphenyl]-3-yl)-5-(trans-2-(1-(tetrahydro-2H-
pyran-4-yl)-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

5-(trans-2-(1-Cyclohexyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1-(3'-((S)-1-
cyclohexylethoxy)-[1,1'-biphenyl]-3-yl)-1H-pyrazole-4-carboxylic acid
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5-(trans-2-(1-(Azetidin-3-yl)-1H-1,2,3-triazol-4-yl)cyclopropyl)-1-(3'-((S)-1-
cyclohexylethoxy)-[1,1'-biphenyl]-3-yl)-1H-pyrazole-4-carboxylic acid

1-(3'-((S)-1-cyclohexylethoxy)-[1,1'-biphenyl]-3-yl)-5-(trans-2-(1-(piperidin-4-yl)-
1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

5-(trans-2-(1-Benzyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1-(3'-((S)-1-
cyclohexylethoxy)-[1,1'-biphenyl]-3-yl)-1H-pyrazole-4-carboxylic acid

1-(3'-((8)-1-Cyclohexylethoxy)-[1,1'-biphenyl]-3-yl)-5-(trans-2-(1-(2-
(dimethylamino)ethyl)-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-
carboxylic acid

1-(3'-((8)-1-Cyclohexylethoxy)-[1,1'-biphenyl]-3-yl)-5-(trans-2-(1-(2,2,2-
trifluoroethyl)-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-((8)-1-Cyclohexylethoxy)-[1,1'-biphenyl]-3-yl)-5-(trans-2-(1-(2-
hydroxyethyl)-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-((S)-1-Cyclohexylethoxy)-[1,1'-biphenyl]-3-y)-5-(trans-2-(1-isopropyl-1H-
1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-((8)-1-Cyclohexylethoxy)-[1,1'-biphenyl]-3-yl)-5-((1,2-trans)-2-(1-phenyl-
1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid
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5-(trans-2-(1H-1,2,3-Triazol-4-yl)cyclopropyl)-1-(3'-((S)-1-cyclohexylethoxy)-
[1,1'-biphenyl]-3-yl)-1H-pyrazole-4-carboxylic acid

1-(3'-((8)-1-Cyclohexylethoxy)-[1,1'-biphenyl]-3-yl)-5-(trans-2-(1-(1-
methylazetidin-3-yl)-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic
acid

1-(3-((8)-1-Cyclohexylethoxy)-[1,1'-biphenyl]-3-y)-5-((1R,2R)-2-(1-(tetrahydro-
2H-pyran-4-yl)-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-((8)-1-Cyclohexylethoxy)-[1,1'-biphenyl]-3-yl)-5-((1S,2S)-2-(1-(tetrahydro-
2H-pyran-4-yl)-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-((8)-1-Cyclohexylethoxy)-[1,1'-biphenyl]-3-y)-5-((1R,2R)-2-(1-(2,2,2-
trifluoroethyl)-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-((8)-1-Cyclohexylethoxy)-[1,1'-biphenyl]-3-yl)-5-((1R,2R)-2-(1-cyclopropyl-
1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

5-((1R,2R)-2-(1H-1,2,3-Triazol-4-yl)cyclopropyl)-1-(3'-((S)-1-cyclohexylethoxy)-
[1,1'-biphenyl]-3-yl)-1H-pyrazole-4-carboxylic acid

5-((18,29)-2-(1H-1,2,3-Triazol-4-yl)cyclopropyl)-1-(3'-((S)-1-cyclohexylethoxy)-
[1,1'-biphenyl]-3-yl)-1H-pyrazole-4-carboxylic acid
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1-(3'-((8)-1-cyclohexylethoxy)-[1,1'-biphenyl]-3-yl)-5-(cis-2-(1-methyl-1H-1,2,3-
triazol-4-yl)ycyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-((8)-1-Cyclohexylethoxy)-[1,1'-biphenyl]-3-yl)-5-(trans-2-(3-
hydroxypropyl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-((S)-1-cyclohexylethoxy)-[1,1'-biphenyl]-3-yl)-5-(trans-2-(1-methyl-1H-
pyrazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-((8)-1-cyclohexylethoxy)-2'-fluoro-[1,1'-biphenyl]-3-yl)-5-((1R,2R)-2-(1-
methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

Ethyl 1-(3'-((S)-1-cyclohexylethoxy)-[1,1'-biphenyl]-3-y1)-5-((1R,2R)-2-(1-
methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylate

2-Oxotetrahydrofuran-3-yl 1-(3'-((S)-1-cyclohexylethoxy)-[1,1'-biphenyl]-3-yl)-5-
((1R,2R)-2-(1-methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-
carboxylate

2-Hydroxyethyl 1-(3'-((S)-1-cyclohexylethoxy)-[1,1'-biphenyl]-3-y)-5-((1R,2R)-2-
(1-methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylate

2-Morpholinoethyl 1-(3'-((S)-1-cyclohexylethoxy)-[1,1'-biphenyl]-3-yI)-5-
((1R,2R)-2-(1-methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-
carboxylate
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(Pivaloyloxy)methyl 1-(3'-((S)-1-cyclohexylethoxy)-[1,1'-biphenyl]-3-yl)-5-
((1R,2R)-2-(1-methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-
carboxylate

Acetoxymethyl 1-(3'-((S)-1-cyclohexylethoxy)-[1,1'-biphenyl]-3-y))-5-((1R,2R)-2-
(1-methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylate

(Benzoyloxy)methyl 1-(3'-((S)-1-cyclohexylethoxy)-[1,1'-biphenyl]-3-yl)-5-
((1R,2R)-2-(1-methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-
carboxylate

((tert-Butoxycarbonyl)oxy)methyl 1-(3'-((S)-1-cyclohexylethoxy)-[1,1'-biphenyl]-
3-yD)-5-((1R,2R)-2-(1-methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-
carboxylate

rac-1-(3'-((E)-2-Cyclohexylvinyl)-[1,1'-biphenyl]-3-y)-5-(trans-2-(1-methyl-1H-
1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

rac-1-(3'-(2-Cyclohexylethyl)-[1,1'-biphenyl]-3-yl)-5-(-2-(1-methyl-1H-1,2,3-
triazol-4-yl)ycyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-((8)-1-cyclohexylethoxy)-[1,1"-biphenyl]-3-y)-5-((1R,2R)-2-(3-
methylisoxazol-5-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-((R) or (S)-2-Cyclohexylpropyl)-[1,1'-biphenyl]-3-yl)-5-((1R,2R)-2-(1-
methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid
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1-(3'-((R) or (S)-2-Cyclohexylpropyl)-[1,1'-biphenyl]-3-yl)-5-((1R,2R)-2-(1-
methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(2'-fluoro-3'-((R)-2-propylpiperidine-1-carbonyl)-[1,1'-biphenyl]-3-yl)-5-(trans-
2-(3-methylisoxazol-5-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

Methyl 1-(3'-((3-ethyl-2,3-dihydrobenzo[f][1,4]Joxazepin-4(5H)-yl)methyl)-[1,1'-
biphenyl]-3-y)-5-((1,2-trans)-2-(1-methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-
pyrazole-4-carboxylate

1-(3'-(((S)-3-Ethyl-2,3-dihydrobenzolf][1,4]oxazepin-4(5H)-yl)methyl)-[1,1'-
biphenyl]-3-y)-5-((1R,2R)-2-(1-methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-
pyrazole-4-carboxylic acid

1-(3-(((R)-3-Ethyl-2,3-dihydrobenzo[f][1,4]oxazepin-4 (5H)-yl)methyl)-[1,1'-
biphenyl]-3-y)-5-((1R,2R)-2-(1-methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-
pyrazole-4-carboxylic acid

1-(3'-(((S)-5-Ethyl-2,3-dihydrobenzolf][1,4]oxazepin-4(5H)-yl)methyl)-[1,1'-
biphenyl]-3-y)-5-((1R,2R)-2-(1-methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-
pyrazole-4-carboxylic acid (isomer 2)

1-(3'-(((S)-5-Ethyl-2,3-dihydrobenzolf][1,4]oxazepin-4(5H)-yl)methyl)-[1,1'-
biphenyl]-3-y)-5-((1R,2R)-2-(1-methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-
pyrazole-4-carboxylic acid (isomer 1)

1-(3'-((5-Ethyl-2,3-dihydrobenzo[f][1,4]oxazepin-4 (5H)-yl)methyl)-[1,1'-
biphenyl]-3-y)-5-((1,2-trans)-2-(1-methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-
pyrazole-4-carboxylic acid
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1-(3-(((S)-5-Ethyl-2,2-dimethyl-2,3-dihydrobenzo[f][1,4]oxazepin-4 (5H)-
ymethyl)-[1,1'-biphenyl]-3-y))-5-((1R,2R)-2-(1-methyl-1H-1,2,3-triazol-4-
yhcyclopropyl)-1H-pyrazole-4-carboxylic acid ( isomer 1)

1-(3'-(((R)-5-Ethyl-2,2-dimethyl-2,3-dihydrobenzo[f][1,4]oxazepin-4(5H)-
ymethyl)-[1,1'-biphenyl]-3-y))-5-((1R,2R)-2-(1-methyl-1H-1,2,3-triazol-4-
yhcyclopropyl)-1H-pyrazole-4-carboxylic acid (isomer 2)

1-(3'-((4,4-dimethyl-4,5-dihydro-1H-benzo[c]lazepin-2(3H)-yl) methyl)-[1,1'-
biphenyl]-3-y)-5-((1,2-trans)-2-(1-methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-
pyrazole-4-carboxylic acid

1-(3'-((1-Ethyl-2,3-dihydro-1H-benzo[e][1,4]diazepin-4(5H)-yl)methyl)-[1,1'-
biphenyl]-3-y)-5-((1,2-trans)-2-(1-methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-
pyrazole-4-carboxylic acid

1-(3-(((R)-2-ethyl-2,3-dihydrobenzoi[f][1,4]oxazepin-4 (5H)-yl)methyl)-[1,1'-
biphenyl]-3-y)-5-((1,2-trans)-2-(1-isopropyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-
1H-pyrazole-4-carboxylic acid

1-(3-(((R)-2-ethyl-2,3-dihydrobenzol[f][1,4]oxazepin-4 (5H)-yl)methyl)-[1,1'-
biphenyl]-3-y)-5-(2-(1-methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-
carboxylic acid

1-(3-(((R)-4-Methyl-1,1-dioxido-4,5-dihydrobenzolf][1,2]thiazepin-2(3H)-
ymethyl)-[1,1'-biphenyl]-3-y))-5-((1R,2R)-2-(1-methyl-1H-1,2,3-triazol-4-
yhcyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-(((S)-8-Bromo-4-methyl-1,1-dioxido-4,5-dihydrobenzo[f][1,2]thiazepin-
2(3H)-yl)methyl)-2'-fluoro-[1,1'-biphenyl]-3-yl)-5-((1R,2R)-2-(1-methyl-1H-1,2,3-
triazol-4-yl)ycyclopropyl)-1H-pyrazole-4-carboxylic acid
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1-(3'-(((S)-4-methyl-1,1-dioxido-4,5-dihydrobenzo[f][1,2]thiazepin-2(3H)-
y)methyl)-[1,1"-biphenyl]-3-yI)-5-((1R,2R)-2-(1-methyl-1H-1,2 3-triazol-4-
yhcyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-(((S)-4-methyl-1,1-dioxido-4,5-dihydrobenzo[f][1,2]thiazepin-2(3H)-
y)methyl)-[1,1'-biphenyl]-3-yI)-5-((1S,2S)-2-(1-methyl-1H-1,2,3-triazol-4-
yhcyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-(((S)-8-bromo-4-methyl-1,1-dioxido-4,5-dihydrobenzolf][1,2]thiazepin-
2(3H)-ylmethyl)-[1,1'-biphenyl]-3-yl)-5-((1R,2R)-2-(1-methyl-1H-1,2,3-triazol-4-
yhcyclopropyl)-1H-pyrazole-4-carboxylic acid (isomer 1)

1-(3'-(((R)-8-bromo-4-methyl-1,1-dioxido-4,5-dihydrobenzolf][1,2]thiazepin-
2(3H)-ylmethyl)-[1,1'-biphenyl]-3-yl)-5-((1R,2R)-2-(1-methyl-1H-1,2,3-triazol-4-
yhcyclopropyl)-1H-pyrazole-4-carboxylic acid (isomer 2)

1-(3'-(((S)-4-methyl-1,1-dioxido-4,5-dihydrobenzo[f][1,2]thiazepin-2(3H)-
y)methyl)-[1,1'-biphenyl]-3-yI)-5-((1,2-trans)-2-(1-methyl-1H-1,2,3-triazol-4-
yhcyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3-(((R)-4-methyl-1,1-dioxido-4,5-dihydrobenzolf][1,2]thiazepin-2(3H)-
y)methyl)-[1,1'-biphenyl]-3-yl)-5-((1,2-trans)-2-(1-methyl-1H-1,2,3-triazol-4-
yhcyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-(((R)-4-ethyl-1,1-dioxido-3,4-dihydro-2H-pyrido[2,3-b][1,4,5]oxathiazepin-
2-ylymethyl)-[1,1'-biphenyl]-3-yl)-5-((1,2-trans)-2-(1-methyl-1H-1,2,3-triazol-4-
yhcyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-((5-Ethyl-1,1-dioxido-4,5-dihydrobenzol[f][1,2,5]thiadiazepin-2(3H)-
ymethyl)-[1,1'-biphenyl]-3-y))-5-((1R,2R)-2-(1-methyl-1H-1,2,3-triazol-4-
yhcyclopropyl)-1H-pyrazole-4-carboxylic acid
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1-(3'-((5-methyl-1,1-dioxido-4,5-dihydrobenzolf][1,2,5]thiadiazepin-2(3H)-
y)methyl)-[1,1'-biphenyl]-3-yl)-5-((1,2-trans)-2-(1-methyl-1H-1,2,3-triazol-4-
yhcyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-((2,2-Dimethyl-2,3-dihydrobenzo[f][1,4]oxazepin-4(5H)-yl)sulfonyl)-[1,1'-
biphenyl]-3-y)-5-((1,2-trans)-2-(1-methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-
pyrazole-4-carboxylic acid

5-((1,2-trans)-2-(1-Methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1-(3'-((2-
propylpiperidin-1-yl)sulfonyl)-[1,1'-biphenyl]-3-yl)-1H-pyrazole-4-carboxylic acid

5-((1,2-trans)-2-(1-Methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1-(3'-(piperidin-1-
ylsulfonyl)-[1,1'-biphenyl]-3-y)-1H-pyrazole-4-carboxylic acid

5-((1,2-trans)-2-(1-Methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1-(3'- ((tetrahydro-
2H-thiopyran-3-yl)methoxy)-[1,1'-biphenyl]-3-yl)-1H-pyrazole-4-carboxylic acid

1-(3'-((4,4-Difluorocyclohexyl)methoxy)-[1,1'-biphenyl]-3-yl)-5-((1,2-trans)-2-(1-
methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

5-((1,2-trans)-2-(1-Methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1-(3'-(((1r,4R)-4-
(trifluoromethyl)cyclohexyl)methoxy)-[1,1'-biphenyl]-3-yl)-1H-pyrazole-4-
carboxylic acid

5-((1,2-trans)-2-(1-Methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1-(3'-((3-
(trifluoromethyl)cyclohexyl)methoxy)-[1,1'-biphenyl]-3-yl)-1H-pyrazole-4-
carboxylic acid
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5-((1,2-trans)-2-(1-Methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1-(3'-((2-
(trifluoromethyl)cyclohexyl)methoxy)-[1,1'-biphenyl]-3-yl)-1H-pyrazole-4-
carboxylic acid

5-((1,2-trans)-2-(1-Methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1-(3'- ((tetrahydro-
2H-thiopyran-4-yl)ymethoxy)-[1,1'-biphenyl]-3-yl)-1H-pyrazole-4-carboxylic acid

1-(3'-((4-Ethylcyclohexyl)methoxy)-[1,1'-biphenyl]-3-yl)-5-((1,2-trans)-2-(1-
methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-(Cyclohexylmethoxy)-[1,1'-biphenyl]-3-yl)-5-(2-(1-methyl-1H-1,2,3-triazol-
4-yl)ethyl)-1H-pyrazole-4-carboxylic acid

1-(3'-(Cyclohexylmethoxy)-2'-fluoro-[1,1'-biphenyl]-3-y)-5-((1,2-trans)-2-(1-
methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

5-Cyclopropyl-1-(3'-(4-(1-methyl-1H-1,2,3-triazol-4-yl)butoxy)-[1,1'-biphenyl]-3-
yh-1H-pyrazole-4-carboxylic acid

5-(2-(1-Methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1-(5-methyl-3'-((R)-2-
propylpiperidine-1-carbonyl)-[1,1'-biphenyl]-3-yl)-1H-pyrazole-4-carboxylic acid

5-((1R,2R)-2-(1-Methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1-(5-methyl-3'- ((R)-2-
propylpiperidine-1-carbonyl)-[1,1'-biphenyl]-3-yl)-1H-pyrazole-4-carboxylic acid
(isomer 1)
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5-((18,28)-2-(1-methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1-(5-methyl-3'- ((R)-2-
propylpiperidine-1-carbonyl)-[1,1'-biphenyl]-3-yl)-1H-pyrazole-4-carboxylic acid
(isomer 2)

1-(3'-(1-Cyclohexyl-2,2,2-trifluoroethoxy)-[1,1'-biphenyl]-3-yl)-5-((1,2-trans)-2-
(1-methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-(dimethylcarbamoyl)-[1,1'-biphenyl]-3-yl)-5-(2-(1-ethyl-1H-1,2,3-triazol-4-
yhcyclopropyl)-1H-pyrazole-4-carboxylic acid

5-(2-(5-Methylisoxazol-4-yl)cyclopropyl)-1-(3'-((R)-2-propylpiperidine-1-
carbonyl)-[1,1'-biphenyl]-3-yl)-1H-pyrazole-4-carboxylic acid

1-(5-Chloro-3'-((R)-2-propylpiperidine-1-carbonyl)-[1,1'-biphenyl]-3-y)-5-(2-(1-
methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid
compound with 2,2,2-trifluoroacetic acid (1:1)

1-(3'-((1-Cyclohexylpropan-2-yl)oxy)-[1,1'-biphenyl]-3-yl)-5-cyclopropyl-1H-
pyrazole-4-carboxylic acid

1-(3-((R)-1-Cyclohexylethoxy)-[1,1'-biphenyl]-3-y))-5-((1R,2R)-2-(1-methyl-1H-
1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-(1-Cyclohexylethoxy)-[1,1'-biphenyl]-3-y)-5-((1R,2R)-2-(1-methyl-1H-
1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid
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1-(3'-(Cyclohexylmethoxy)-[1,1'-biphenyl]-3-yl)-5-(2-(1-methyl-1H-1,2,3-triazol-
4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-(1-Cyclohexylethoxy)-[1,1'-biphenyl]-3-yl)-5-((1S,2S)-2-(1-methyl-1H-
1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-(tert-Butoxy)-[1,1'-biphenyl]-3-yl)-5-(2-(1-methyl-1H-1,2,3-triazol-4-
yhcyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-((1-(tert-Butoxycarbonyl)piperidin-4-yl)methoxy)-[1,1'-biphenyl]-3-yl)-5-(2-
(1-methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-(2-Cyclohexyl-4-methoxybutoxy)-[1,1'-biphenyl]-3-y)-5-(2-(1-methyl-1H-
1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

5-(2-(1-Methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1-(3'-((tetrahydro-2H-pyran-3-
yl)methoxy)-[1,1'-biphenyl]-3-yl)-1H-pyrazole-4-carboxylic acid

1-(3'-(2-Cyclohexylethoxy)-[1,1'-biphenyl]-3-yl)-5-(2-(1-methyl-1H-1,2,3-triazol-
4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-(Cyclohexylmethoxy)-[1,1'-biphenyl]-3-yl)-5-((1R,2R)-2-(1-methyl-1H-
1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid
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1-(3'-((2-Cyclohexylpentyl)oxy)-[1,1'-biphenyl]-3-yI)-5-(2-(1-methyl-1H-1,2,3-
triazol-4-yl)ycyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-(2-Cyclohexylpropoxy)-[1,1'-biphenyl]-3-yl)-5-(2-(1-methyl-1H-1,2,3-
triazol-4-yl)ycyclopropyl)-1H-pyrazole-4-carboxylic acid

5-(2-(1-Methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1-(3'-((tetrahydro-2H-pyran-4-
yl)methoxy)-[1,1'-biphenyl]-3-yl)-1H-pyrazole-4-carboxylic acid

5-(2-(1-Methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1-(3'-((tetrahydro-2H-pyran-2-
yl)methoxy)-[1,1'-biphenyl]-3-yl)-1H-pyrazole-4-carboxylic acid

1-(3'-(((1R,4S)-4-Methoxycyclohexyl)methoxy)-[1,1'-biphenyl]-3-yl)-5-((1,2-
trans)-2-(1-methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic
acid

1-(3'-((2-Methoxycyclohexyl)methoxy)-[1,1'-biphenyl]-3-yl)-5-((1,2-trans)-2-(1-
methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-((3-Methoxycyclohexyl)methoxy)-[1,1'-biphenyl]-3-yl)-5-((1,2-trans)-2-(1-
methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-((Cyclohexylmethyl)thio)-[1,1'-biphenyl]-3-yl)-5-(2-(1-methyl-1H-1,2,3-
triazol-4-yl)ycyclopropyl)-1H-pyrazole-4-carboxylic acid
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5-((1,2-trans)-2-(1-Methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1-(3'-((R)-1-
((1R,4R)-4-(trifluoromethyl)cyclohexyl)ethoxy)-[1,1'-biphenyl]-3-yl)-1H-pyrazole-
4-carboxylic acid

1-(2'-Fluoro-3'-isopropoxy-[1,1'-biphenyl]-3-y)-5-(2-(1-methyl-1H-1,2,3-triazol-
4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-(1-Ethoxy-2-methylpropyl)-[1,1'-biphenyl]-3-yl)-5-(2-(1-methyl-1H-1,2,3-
triazol-4-yl)ycyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-(Cyclopentyl(methoxy)methyl)-[1,1'-biphenyl]-3-y])-5-(2-(1-methyl-1H-
1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-(1-Methoxy-2-methylpropyl)-[1,1'-biphenyl]-3-yI)-5-(2-(1-methyl-1H-1,2,3-
triazol-4-yl)ycyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-((4-Chlorocyclohexyl)methoxy)-[1,1'-biphenyl]-3-y)-5-((1,2-trans)-2-(1-
methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-((2-chlorocyclohexyl)methoxy)-[1,1'-biphenyl]-3-yl)-5-((1,2-trans)-2-(1-
methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-((3-chlorocyclohexyl)methoxy)-[1,1'-biphenyl]-3-yl)-5-((1,2-trans)-2-(1-
methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid
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1-(3'-(cyclohexylmethoxy)-[1,1'-biphenyl]-3-y)-3-methyl-5-((1,2-trans)-(2-(1-
methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(5-cyano-3'-(cyclohexylmethoxy)-[1,1'-biphenyl]-3-y)-5-(2-(1-methyl-1H-
1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-(cyclohexylmethoxy)-[1,1'-biphenyl]-3-y)-5-(2-(1-methyl-1H-imidazol-4-
yhcyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-(1-cyclohexylethoxy)-[1,1'-biphenyl]-3-yl)-5-((18,28)-2-(1-methyl-1H-1,2,3-
triazol-4-yl)ycyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-(1-cyclohexylethoxy)-[1,1'-biphenyl]-3-yl)-5-((1,2-trans)-2-(1-ethyl-1H-
1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-(1-cyclohexylethoxy)-5-methoxy-[1,1'-biphenyl]-3-y)-5-((1S,2S)-2-(1-ethyl-
1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-(1-cyclohexylethoxy)-5-methoxy-[1,1'-biphenyl]-3-y)-5-((1,2-trans)-2-(1-
ethyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-(1-cyclohexylethoxy)-[1,1'-biphenyl]-3-yl)-5-((1,2-trans)-2-(1-isopropyl-1H-
1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid
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5-(2-(1-Methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1-(6-(3-((R)-2-propylpiperidine-
1-carbonyl)phenyl)pyridin-2-y)-1H-pyrazole-4-carboxylic acid

5-(2-(1-Methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1-(3-(5-((R)-2-propylpiperidine-
1-carbonyl)pyridin-3-yl)phenyl)-1H-pyrazole-4-carboxylic acid

1-(3'-Fluoro-5'-((R)-2-propylpiperidine-1-carbonyl)-[1,1'-biphenyl]-3-y)-5-(2-(1-
methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

5-((1,2-trans)-2-(1-methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1-(3'-((R)-2-
propylpiperidine-1-carbonyl)-[1,1'-biphenyl]-3-yl)-1H-pyrazole-4-carboxylic acid

5-((1,2-trans)-2-(1-Isopropyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1-(3'-((R)-2-
propylpiperidine-1-carbonyl)-[1,1'-biphenyl]-3-yl)-1H-pyrazole-4-carboxylic acid

5-((1,2-trans)-2-(1-Ethyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1-(3'-((R)-2-
propylpiperidine-1-carbonyl)-[1,1'-biphenyl]-3-yl)-1H-pyrazole-4-carboxylic acid

3-Methyl-5-(2-(1-methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1-(3'-((R)-2-
propylpiperidine-1-carbonyl)-[1,1'-biphenyl]-3-yl)-1H-pyrazole-4-carboxylic acid

(R)-5-Cyclopropyl-3-methyl-1-(3'-(2-propylpiperidine-1-carbonyl)-[1,1'-biphenyl]-
3-yl)-1H-pyrazole-4-carboxylic acid
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1-(6-(3-(6,6-Dimethyl-5,6-dihydrocyclopenta[c]pyrazol-1(4H)-yl)phenyl) pyridin-
2-yl)-5-(trifluoromethyl)-1H-pyrazole-4-carboxylic acid

5-Cyclopropyl-1-(3'-(6-methyl-6-propyl-5,6-dihydrocyclopenta[c]pyrazol-1(4H)-
yh-[1,1'-biphenyl]-3-yl)-1H-pyrazole-4-carboxylic acid

1-(3'-(6-Butyl-5,6-dihydrocyclopentalc]pyrazol-1(4H)-yl)-[1,1'-biphenyl]-3-yI)-5-
cyclopropyl-1H-pyrazole-4-carboxylic acid

5-Cyclopropyl-1-(3'-(6-cyclopropyl-5,6-dihydrocyclopenta[c]pyrazol-1(4H)-yl)-
[1,1'-biphenyl]-3-yl)-1H-pyrazole-4-carboxylic acid

1-(3'-(6,6-Dimethyl-5,6-dihydrocyclopenta[c]pyrazol-1(4H)-yl)-[1,1'-biphenyl]-3-
yD-5-((1S,28)-2-(1-methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-
carboxylic acid

5-Cyclopropyl-1-(3'-(5-ethyl-1,2,4-oxadiazol-3-yl)-[1,1'-biphenyl]-3-y)-1H-
pyrazole-4-carboxylic acid

5-Cyclopropyl-1-(3'-(5-methyl-1,3,4-oxadiazol-2-yl)-[1,1'-biphenyl]-3-yI)-1H-
pyrazole-4-carboxylic acid

5-Cyclopropyl-1-(3'-(5-methyl-1,2,4-oxadiazol-3-yl)-[1,1'-biphenyl]-3-y)-1H-
pyrazole-4-carboxylic acid
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1-(3'-(6,6-Dimethyl-5,6-dihydrocyclopenta[c]pyrazol-1(4H)-yl)-[1,1'-biphenyl]-3-
yh-5-(2-(1-methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic
acid

5-(2-(1-Methyl-1H-pyrazol-4-yl)cyclopropyl)-1-(3'-((R)-2-propylpiperidine-1-
carbonyl)-[1,1'-biphenyl]-3-yl)-1H-pyrazole-4-carboxylic acid

1-(2'-Fluoro-3'-((R)-2-propylpiperidine-1-carbonyl)-[1,1'-biphenyl]-3-y)-5-(2-(1-
methyl-1H-pyrazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-(2-Cyclohexylacetyl)-[1,1'-biphenyl]-3-yl)-5-(2-(1-methyl-1H-1,2,3-triazol-4-
yhcyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-(2-Cyclohexyl-1-methoxyethyl)-[1,1'-biphenyl]-3-yl)-5-(2-(1-methyl-1H-
1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-(2-Cyclohexyl-1-hydroxyethyl)-[1,1'-biphenyl]-3-yl)-5-(2-(1-methyl-1H-
1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-((1-Cyclohexylpropan-2-yl)oxy)-[1,1'-biphenyl]-3-y)-5-(2-(1-methyl-1H-
1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-(1-Cyclohexylethoxy)-[1,1'-biphenyl]-3-yl)-5-(2-(1-methyl-1H-1,2,3-triazol-
4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid
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1-(3'-(Cyclohexyl(hydroxy)methyl)-[1,1'-biphenyl]-3-yl)-5-(2-(1-methyl-1H-1,2,3-
triazol-4-yl)ycyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-(Benzyloxy)-[1,1'-biphenyl]-3-yl)-5-(2-(1-methyl-1H-1,2,3-triazol-4-
yhcyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-((2-Fluorobenzyl)oxy)-[1,1'-biphenyl]-3-yl)-5-(2-(1-methyl-1H-1,2,3-triazol-
4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-((4-Fluorobenzyl)oxy)-[1,1'-biphenyl]-3-yl)-5-(2-(1-methyl-1H-1,2,3-triazol-
4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-((3-Fluorobenzyl)oxy)-[1,1'-biphenyl]-3-yl)-5-(2-(1-methyl-1H-1,2,3-triazol-
4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-(3,3-Dimethylbutoxy)-[1,1'-biphenyl]-3-yl)-5-(2-(1-methyl-1H-1,2,3-triazol-
4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

5-((1,2-trans)-2-(1-Methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1-(3'-
(neopentyloxy)-[1,1'-biphenyl]-3-yl)-1H-pyrazole-4-carboxylic acid

5-(2-(1-Methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1-(3'-(1-(tetrahydro-2H-pyran-
4-ylethoxy)-[1,1'-biphenyl]-3-yl)-1H-pyrazole-4-carboxylic acid
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1-(3'-(1-Cyclopentylethoxy)-[1,1'-biphenyl]-3-yI)-5-(2-(1-methyl-1H-1,2,3-triazol-
4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-(Cyclohexyloxy)-[1,1'-biphenyl]-3-y)-5-(2-(1-methyl-1H-1,2,3-triazol-4-
yhcyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-(1-Cycloheptylethoxy)-[1,1'-biphenyl]-3-yl)-5-((1,2-trans)-2-(1-methyl-1H-
1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-(1-Cyclopropylethoxy)-[1,1'-biphenyl]-3-yD)-5-(2-(1-methyl-1H-1,2,3-triazol-
4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-((1-(tert-Butoxycarbonyl)piperidin-3-yl)oxy)-[1,1'-biphenyl]-3-y)-5-(2-(1-
methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-(2-Cyclohexylethyl)-[1,1'-biphenyl]-3-y)-5-(2-(1-methyl-1H-1,2,3-triazol-4-
yhcyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(2'-Fluoro-3'-((tetrahydro-2H-pyran-4-yl)oxy)-[1,1'-biphenyl]-3-y)-5-(2-(1-
methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

5-(2-(1-Methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1-(3'-(1-phenylethoxy)-[1,1'-
biphenyl]-3-yl)-1H-pyrazole-4-carboxylic acid
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5-((1,2-trans)-2-(1-Methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1-(3'-(pyrimidin-5-
ylmethoxy)-[1,1'-biphenyl]-3-yl)-1H-pyrazole-4-carboxylic acid

1-(3'-([1,1"-Biphenyl]-4-ylmethoxy)-[1,1'-biphenyl]-3-yI)-5-((1,2-trans)-2-(1-
methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-([1,1"-Biphenyl]-3-ylmethoxy)-[1,1'-biphenyl]-3-yl)-5-((1,2-trans)-2-(1-
methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-(1-([1,1'-Biphenyl]-3-yhethoxy)-[1,1'-biphenyl]-3-yl)-5-((1,2-trans)-2-(1-
methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-(1-([1,1'-Biphenyl]-4-ylethoxy)-[1,1'-biphenyl]-3-yl)-5-((1,2-trans)-2-(1-
methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(4'-(1-Cyclohexylethoxy)-[1,1'-biphenyl]-3-yl)-5-((1,2-trans)-2-(1-methyl-1H-
1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-(1-Cyclohexylpropoxy)-[1,1'-biphenyl]-3-y)-5-((1,2-trans)-2-(1-methyl-1H-
1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-(Cyclohexanecarbonyl)-[1,1'-biphenyl]-3-yl)-5-(2-(1-methyl-1H-1,2,3-
triazol-4-yl)ycyclopropyl)-1H-pyrazole-4-carboxylic acid
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1-(3'-(Cyclohexyl(methoxy)methyl)-[1,1'-biphenyl]-3-yI)-5-(2-(1-methyl-1H-1,2,3-
triazol-4-yl)ycyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-(2-cyclohexylethoxy)-[1,1'-biphenyl]-3-yl)-5-(trans-2-(1-methyl-1H-1,2,3-
triazol-4-yl)ycyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3-(5-(Cyclohexylmethoxy)pyridin-3-yl)phenyl)-5-(trans-2-(1-methyl-1H-1,2,3-
triazol-4-yl)ycyclopropyl)-1H-pyrazole-4-carboxylic acid

5-(trans-2-(1-methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1-(3'-(piperidin-1-
ylmethyl)-[1,1'-biphenyl]-3-yl)-1H-pyrazole-4-carboxylic acid

5-(trans-2-(1-Methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1-(3'-
(morpholinomethyl)-[1,1'-biphenyl]-3-yl)-1H-pyrazole-4-carboxylic acid

1-(6-(3-(1-Cyclohexylethoxy)phenyl)pyridin-2-yI)-5-(frans-2-(1-methyl-1H-1,2,3-
triazol-4-yl)ycyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-(6,6-Dimethyl-5,6-dihydrocyclopenta[c]pyrazol-1(4H)-yl)-[1,1'-biphenyl]-3-
yh-5-(trifluoromethyl)-1H-pyrazole-4-carboxylic acid

1-(6-(3-(6,6-Dimethyl-5,6-dihydrocyclopenta[c]pyrazol-1(4H)-yl)phenyl) pyridin-
2-yl)-5-(trans-2-(1-methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-
carboxylic acid
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1-(3'-((4-Ethyl-4,5-dihydro-1H-benzo[c]azepin-2(3H)-yl)methyl)-[1,1'-biphenyl]-
3-yl)-5-(trans-2-(1-methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-
carboxylic acid

1-(3-(((R)-2-Ethyl-2,3-dihydrobenzo[f][1,4]oxazepin-4(5H)-yl)methyl)-[1,1'-
biphenyl]-3-y)-5-(frans-2-(1-methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-
pyrazole-4-carboxylic acid

1-(3'-((2,2-Dimethyl-2,3-dihydrobenzo[f][1,4]oxazepin-4 (5H)-yl)methyl)-[1,1'-
biphenyl]-3-yI)-5-(trans-2-(1-methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-
pyrazole-4-carboxylic acid

1-(3-(((R)-4-Ethyl-1,1-dioxido-3,4-dihydro-2H-benzo[b][1,4,5]oxathiazepin-2-
yl)methyl)-[1,1'-biphenyl]-3-yl)-5-(frans-2-(1-methyl-1H-1,2,3-triazol-4-
yhcyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-((2,3-Dihydrobenzolf][1,4]oxazepin-4(5H)-yl)methyl)-[1,1'-biphenyl]-3-yl)-
5-(trans-2-(1-methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic
acid

1-(3'-((R)-2-Ethyl-2,3,4,5-tetrahydrobenzo[f][1,4]oxazepine-4-carbonyl)-[1,1'-
biphenyl]-3-y)-5-(trans-(2-(1-methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-
pyrazole-4-carboxylic acid

1-(2'-Fluoro-3’-(piperidine-1- carbonyl)-[1,1'-biphenyl]-3-y))-5-(trans-2-(1-
methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(2'-Fluoro-3’-(3,3-dimethylpiperidine-1- carbonyl)-[1,1'-biphenyl]-3-yl)-5-
(trans-2-(1-methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic
acid
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1-(2'-Fluoro-3’-(azepane-1- carbonyl)-[1,1'-biphenyl]-3-yl)-5-(trans-2-(1-methyl-
1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-((2R,6S5)-2,6-Dimethylpiperidine-1-carbonyl)-2'-fluoro-[1,1'-biphenyl]-3-yl)-
5-(trans-2-(1-methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic
acid

1-(3'-((2R,6 5)-2,6-dimethylpiperidine-1-carbonyl)-2'-fluoro-[1,1'-biphenyl]-3-y)-
5-(trans-2-(1-methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic
acid

1-(3'-(3,5-Dimethylpiperidine-1-carbonyl)-2'-fluoro-[1,1'-biphenyl]-3-yl)-5-(2-(1-
methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-(2-(Methoxymethyl)piperidine-1-carbonyl)-2'-fluoro-[1,1'-biphenyl]-3-yl)-5-
(trans-2-(1-methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic
acid

1-(3'-((Cyclopropylmethyl)carbamoyl)-2'-fluoro-[1,1'-biphenyl]-3-yl)-5-(frans-2-
(1-methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(2’-Fluoro-3’(isobutyl(methyl)carbamoyl)-[1,1'-biphenyl]-3-yl)-5-(frans-2-(1-
methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-((8)-2-(Ethoxymethyl)pyrrolidine-1-carbonyl)-[1,1'-biphenyl]-3-yI)-5-(frans-
2-(1-methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid
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1-(3'-((R)-2-(Ethoxymethyl)pyrrolidine-1-carbonyl)-[1,1'-biphenyl]-3-yl)-5-(frans-
2-(1-methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

1-(3'-((R)-2-(Ethoxymethyl)pyrrolidine-1-carbonyl)-[1,1'-biphenyl]-3-yl)-5-(frans-
2-(1-methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid

In one embodiment, the invention is directed to compounds which are as follows.

1-(3'-((8)-1-Cyclohexylethoxy)-[1,1'-biphenyl]-3-y)-5-((1R,2R)-2-(1-methyl-1H-
1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid.

1-(3'-((8)-1-Cycloheptylethoxy)-[1,1'-biphenyl]-3-y)-5-((1R,2R)-2-(1-methyl-1H-
5 1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid.

1-(3'-((8)-1-Cyclohexylethoxy)-[1,1'-biphenyl]-3-y)-5-((1R,2R)-2-(1-cyclopropyl-
1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid.

1-(3"-(((S)-5-Ethyl-2,2-dimethyl-2,3-dihydrobenzo[f][1,4]oxazepin-4 (5H)-y)methyl)-
[1,1'-biphenyl]-3-yl)-5-((1R,2R)-2-(1-methyl-1H-1,2, 3-triazol-4-yl)cyclopropyl)-1H-

10  pyrazole-4-carboxylic acid (isomer 1).

1-(3-(((R)-5-Ethyl-2,2-dimethyl-2,3-dihydrobenzolf][1,4]oxazepin-4(5H)-y)methyl)-
[1,1'-biphenyl]-3-yl)-5-((1R,2R)-2-(1-methyl-1H-1,2, 3-triazol-4-yl)cyclopropyl)-1H-

pyrazole-4-carboxylic acid (isomer 2).

1-(3'-(2-Cyclohexylethyl)-[1,1'-biphenyl]-3-yl)-5-(2-(1-methyl-1H-1,2,3-triazol-4-
15  yhcyclopropyl)-1H-pyrazole-4-carboxylic acid.

5-[(1R,2R)-2-(1-methyl-1H-1,2,3-triazol-4-yl)cyclopropyl]-1-(3-{3-[(2R)-2-
propylpiperidine-1-carbonyl]phenyl}phenyl)-1H-pyrazole-4-carboxylic acid.

1-(3'-(((R)-8-bromo-4-methyl-1,1-dioxido-4,5-dihydrobenzo[f][1,2]thiazepin-2(3H)-
yl)methyl)-[1,1'-biphenyl]-3-yI)-5-((1R,2R)-2-(1-methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-

20  1H-pyrazole-4-carboxylic acid (isomer 2).

1-(3'-(6,6-Dimethyl-5,6-dihydrocyclopenta[c]pyrazol-1(4H)-yl)-[1,1'-biphenyl]-3-yl)-
5-((1S,28)-2-(1-methyl-1H-1,2,3-triazol-4-yl)cyclopropyl)-1H-pyrazole-4-carboxylic acid.

82



WO 2017/060854 PCT/IB2016/055996

10

15

20

Compound Preparation

The skilled artisan will appreciate that if a substituent described herein is not
compatible with the synthetic methods described herein, the substituent may be protected
with a suitable protecting group that is stable to the reaction conditions. The protecting
group may be removed at a suitable point in the reaction sequence to provide a desired
intermediate or target compound. Suitable protecting groups and the methods for
protecting and de-protecting different substituents using such suitable protecting groups
are well known to those skilled in the art; examples of which may be found in T. Greene
and P. Wuts, Protecting Groups in Chemical Synthesis (3rd ed.), John Wiley & Sons, NY

(1999). In some instances, a substituent may be specifically selected to be reactive
under the reaction conditions used. Under these circumstances, the reaction conditions
convert the selected substituent into another substituent that is either useful as an

intermediate compound or is a desired substituent in a target compound.

The synthesis of the compounds of the general Formula (I) and pharmaceutically
acceptable derivatives and salts thereof may be accomplished as outlined below in
Schemes 1 - 12. In the following description, the groups are as defined above for
compounds of Formula () unless otherwise indicated. Abbreviations are as defined in the
Examples section. Starting materials are commercially available or are made from

commercially available starting materials using methods known to those skilled in the art.
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Scheme 1: Synthesis of Pyrazole Core
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An appropriately substituted ethyl 3-oxyester (1) is stirred with a N,N-dimethylamide

acetal at room temperature to provide a dimethylamino-methylene-oxoester intermediate

(2). The ethyl 2-((dimethylamino)methylene)-3-oxoester (2) in an alcohol solvent,

preferably ethanol is treated with the appropriately substituted bromo-aryl hydrazine (3)

along with an amine base such as triethylamine or diisopropylethylamine, to provide the

pyrazole intermediate (4). The pyrazole (4) in dioxane is treated with 4,4,4' 4',5,5,5',5'-

octamethyl-2,2'-bi(1,3,2-dioxaborolane) (5) in the presence of a palladium catalyst such

as PdCl.dppf and potassium acetate to give the boronic ester (6).
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Scheme 1A: Alternate Synthesis of Pyrazole Core
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An appropriately substituted ethyl 3-oxyester (1) is treated with an alkyl acid chloride in
methylene chloride along with MgCl, and pyridine to give intermediate (2A). The

~/~

Ry

intermediate (2A) in acetic acid and water is treated with the appropriately substituted
bromo-aryl hydrazine (3) to provide the pyrazole intermediate (4). The pyrazole (4) in
dioxane is treated with 4,4,4' 4' 5,5,5' 5'-octamethyl-2,2'-bi(1,3,2-dioxaborolane) (5) in the
presence of a palladium catalyst such as PdCl.dppf and potassium acetate to give the
boronic ester (6).
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Scheme 2: Synthesis of Amide Analogues
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The substituted boronobenzoic acid (7) is dissolved in an appropriate solvent such as
DCM, DMF or a mixture of DCM and DMF, and treated with a substituted amine (8) in the

presence of a coupling agent like HATU or EDC and an amine base such as

triethylamine, or diisopropylethylamine, to provide the boronobenzoic amide (9). The

boronobenzoic amide (9) and the pyrazole bromide (4) is dissolved in a mixture of

dioxane and water with an inorganic base, such as K.COs, and treated with a catalytic

amount of a palladium catalyst, such as PdCl.dppf, to give the pyrazole amide ethyl ester

(10). Base hydrolysis of the ethyl ester (10) with an inorganic base such as LiOH or

NaOH in a mixture of an alcohol such as methanol or ethanol and water provides the

pyrazole amide acid (11).
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Scheme 3: Synthesis of Amide Analogues
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The substituted bromobenzoic acid (12) is dissolved in an appropriate solvent such as
5 DCM, DMF or a mixture of DCM and DMF, and treated with a substituted amine (8) in the

presence of a coupling agent like HATU or EDC and an amine base such as triethylamine

or diisopropylethylamine, to provide the bromobenzoic amide (13). The bromobenzoic

amide (13) and pyrazole boronic ester (6) is dissolved in a mixture of dioxane and water

with an inorganic base, such as K.COs;, and treated with a catalytic amount of a palladium

10  catalyst, such as PdCl.dppf, to give the pyrazole amide ethyl ester (10). Base hydrolysis

of the ethyl ester (10) with an inorganic base such as LiOH or NaOH in a mixture of an

alcohol, such as methanol or ethanol, and water provides the pyrazole amide acid (11).
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Scheme 4: Synthesis of Ether Analogues
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The bromophenyl alcohol (14) and an alkyl, cycloalkyl or heterocycloalkyl primary or
secondary alcohol (15) is dissolved in an ethereal solvent like THF and treated with a
diazodicarboxylate, such as DEAD or DIAD, in the presence of a trisubstituted phosphine,
such as triphenylphosphine or tributylphosphine, to give the bromophenyl ether (16). The
bromophenyl ether (16) is dissolved in a mixture of dioxane and water and treated with
the pyrazole boronic ester (6) in the presence of an inorganic base, such as K;CO: and a
palladium catalyst such as PdCl.dppf, to give the pyrazole ether ethyl ester (17). Base
hydrolysis of the ethyl ester (17) with an inorganic base such as LiOH or NaOH in a
mixture of an alcohol, such as methanol or ethanol, and water provides the pyrazole ether
acid (18).
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Scheme 5: Synthesis of Ether Analogues
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The bromophenyl alcohol (14) and an alkyl, cycloalkyl or heterocycloalkyl chloride,
5 bromide, iodide or mesylate (19) is dissolved in an appropriate solvent, such as DMF,

THF or dioxane and treated with a base, such as NaH to give the bromophenyl ether (16).
The bromophenyl ether (16) is dissolved in a mixture of dioxane and water and treated
with the pyrazole boronic ester (6) in the presence of an inorganic base, such as K.CO3
and a palladium catalyst such as PdCl.dppf, to give the pyrazole ether ethyl ester (17).

10  Base hydrolysis of the ethyl ester (17) with an inorganic base such as LiOH or NaOH in a
mixture of an alcohol, such as methanol or ethanol, and water provides the pyrazole ether
acid (18).
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Scheme 6: Synthesis of Alkyl Alcohol Analogues
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The bromophenyl aldehyde (20) is dissolved in an ethereal solvent such as diethyl ether
5 or THF and treated with an alkyl, cycloalkyl, heterocycloalkyl or triazolyl Grignard reagent
(21) to give the bromophenyl alcohol (22). The bromophenyl alcohol (22) is dissolved in a
mixture of dioxane and water and treated with the pyrazole boronic ester (6) in the
presence of an inorganic base, such as K,CO; and a palladium catalyst such as
PdCl.dppf to give the pyrazole alcohol ethyl ester (23). Base hydrolysis of the ethyl ester
10  (23) with an inorganic base such as LiOH or NaOH in a mixture of an alcohol, such as

methanol or ethanol, and water provides the pyrazole alcohol acid (24).
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Scheme 7: Synthesis of Alkyl Ketone Analogues
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The bromophenyl alcohol (22) is oxidized to the corresponding bromophenyl ketone (25)

using an appropriate oxidizing agent such as pyridium chlorochromate or pyridium

dichromate in CH2Cl.. The bromophenyl ketone (25) is dissolved in a mixture of dioxane

and water and treated with the pyrazole boronic ester (6) in the presence of an inorganic

base, such as K.CO; and a palladium catalyst such as PdCl.dppf to give the pyrazole

ketone ethyl ester (26). Base hydrolysis of the ethyl ester (26) with an inorganic base

such as LiOH or NaOH in a mixture of an alcohol, such as methanol or ethanol, and water

provides the pyrazole ketone acid (27).

Scheme 8: Synthesis of Alkyl Ether Analogues
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The bromophenyl alcohol (22) is dissolved in THF, dioxane or DMF and treated with an
alkyl chloride, bromide, iodide or mesylate (28) to provide the bromophenyl ether (29).
The bromophenyl ether (29) is dissolved in a mixture of dioxane and water and treated
with the pyrazole boronic ester (6) in the presence of an inorganic base, such as K.CO3
and a palladium catalyst such as PdCl.dppf, to give the pyrazole ether ethyl ester (30).
Base hydrolysis of the ethyl ester (30) with an inorganic base such as LiOH or NaOH in a
mixture of an alcohol, such as methanol or ethanol, and water provides the pyrazole ether
acid (31).
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Scheme 9: Synthesis of Heterocyclic Analogues-1
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The bromophenyl hydrazine (32) is treated with di-tert-butyl dicarbonate in an appropriate

solvent such as DCM, dioxane or t-butanol with a base such as triethyl amide or

diisopropylethyl amine to give the protected bromophenyl hydrazine (34). The protected

bromophenyl hydrazine (34) is dissolved in a mixture of dioxane and water and treated

with the pyrazole boronic ester (6) in the presence of an inorganic base, such as K.CO3

and a palladium catalyst such as PdCl.dppf, to give the protected hydrazine pyrazole

ethyl ester (35). The protected hydrazine pyrazole methyl ester (34) is treated under

acidic conditions such as HCI in dioxane or TFA in CH2CI; to give the hydrazine pyrazole
ethyl ester (35). The ketone (36) is heated with 1-tert-butoxy-N, N, N', N'-

tetramethylmethanediamine to give the dimethylamino ketone as a mixture of isomers

(37). The hydrazine pyrazole ethyl ester (35) is heated with the dimethylamino ketone
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(37) in acidic acid to give the pyrazole pyrazole ester (38). Base hydrolysis of the ethyl

ester (38) with an inorganic base such as LiOH or NaOH in a mixture of an alcohol, such

as methanol or ethanol, and water provides the pyrazole pyrazole acid (39).

Scheme 10: Synthesis of Heterocyclic Analogues-2
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The substituted bromobenzoic acid (12) is treated with CDI in THF followed by heating

with t-butyl carbazate to give the Boc-protected bromobenzoylhydrazine carboxylate (40).

The Boc-protected bromobenzoylhydrazine carboxylate (40) is treated with acid in an

appropriate solvent such as HCI in dioxane or TFA in CH.Cl; to give the

bromobenzoylhydrazine carboxylate (41). The bromobenzoylhydrazine carboxylate (41)

is they heated with the appropriate orthoester to give the bromophenyl-1, 3, 4-oxadiazole

(42). The bromophenyl-1, 3, 4-oxadiazole (42) is dissolved in a mixture of dioxane and

water and treated with the pyrazole boronic ester (6) in the presence of an inorganic

base, such as K.CO; and a palladium catalyst such as PdCl.dppf, to give the pyrazole 1,

3, 4-oxadiazole ethyl ester (43). Base hydrolysis of the ethyl ester (43) with an inorganic

base such as LiOH or NaOH in a mixture of an alcohol, such as methanol or ethanol, and

water provides the pyrazole 1, 3, 4-oxadiazole acid (44).

Scheme 11: Synthesis of Heterocyclic Analogues-3
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The substituted bromophenyl nitrile (45) in an alcohol solvent like methanol or ethanol is

heated with hydroxylamine-hydrochloride in the presence of an inorganic base such as

NaHCO; to give the bromo-N'-hydroxybenzimidamide (46). The bromo-N'-

hydroxybenzimidamide (46) is dissolved in DMF along with an alkylcarboxylic acid such

as acetic acid or propionic acid in the presence of CDI to give the bromophenyl-1,2,4-

oxadiazole (47). The bromophenyl-1,2,4-oxadiazole (46) is dissolved in a mixture of

dioxane and water and treated with the pyrazole boronic ester (6) in the presence of an
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inorganic base, such as K,COs; and a palladium catalyst such as PdCl.dppf, to give the
pyrazole 1,2,4-oxadiazole ethyl ester (48). Base hydrolysis of the ethyl ester (48) with an
inorganic base such as LiOH or NaOH in a mixture of an alcohol, such as methanol or

ethanol, and water provides the pyrazole 1,2,4-oxadiazole acid (49).

5 Scheme 12: Synthesis of Heterocyclic Analogues-4
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The substituted bromophenyl nitrile (45) in DMF is heated with NaN3 and NH4CI followed
10 by aqueous HCI to give the bromophenyl tetrazole (50). The bromophenyl tetrazole (50)

is dissolved in a mixture of dioxane and water and treated with the pyrazole boronic ester

(6) in the presence of an inorganic base, such as K.CO; and a palladium catalyst such as

PdClzdppf, to give the pyrazole tetrazole ethyl ester (51). Base hydrolysis of the ethyl
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ester (51) with an inorganic base such as LiOH or NaOH in a mixture of an alcohol, such

as methanol or ethanol, and water provides the pyrazole tetrazole acid (52).

The pyrazole tetrazole ethyl ester (51) is dissolved in an appropriate solvent like THF,

dioxane or DMF, with an alkyl bromide, iodide or mesylate in the presence of a base such

5 as NaH to give the pyrazole alkyl tetrazole ethyl ester (563). Base hydrolysis of the ethyl

ester (563) with an inorganic base such as LiOH or NaOH in a mixture of an alcohol, such

as methanol or ethanol, and water provides the pyrazole alkyl tetrazole acid (54).

Scheme 13. Synthesis of Heterocyclic Analogue-5
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The aldehyde (20) in acetic acid is treated with a 1,2-dicarbonyl containing compound

and ammonium acetate to provide the imidazole (55). The imidazole (55) is dissolved in

a mixture of dioxane and water and treated with the pyrazole boronic ester (6) in the

presence of an inorganic base, such as K,CO; and a palladium catalyst such as
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PdCl.dppf, to give the imidazole-pyrazole ester (56). Base hydrolysis of the ester (56)
with an inorganic base such as LiOH or NaOH in a mixture of an alcohol, such as

methanol or ethanol, and water provides the imidazole-pyrazole acid (57).

5 Scheme 14. Synthesis of Heterocyclic Analogue-6
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The hydrazine pyrazole ethyl ester (35) in THF is treated with a substituted N-
(tosyloxy)imidamide (58) and ethanesulfonic acid in THF to give the triazole-pyrazole
ester (59). Base hydrolysis of the triazole-pyrazole ester (59) with an inorganic base such
10  as LiOH or NaOH in a mixture of an alcohol, such as methanol or ethanol, and water

provides the triazole-pyrazole acid (60).
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Scheme 15. Synthesis of Amine (basic) Analogues
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The appropriately substituted (3-bromophenyl)methanol (61) is dissolved in a mixture of
dioxane and water and treated with the pyrazole boronic ester (6) in the presence of an
inorganic base, such as K,COs; and a palladium catalyst such as PdCl.dppf, to give the
hydroxymethyl intermediate (62). The hydroxymethyl intermediate (62) is dissolved in
dichloromethane and treated with thionylchloride at room temperature to give the
corresponding chloride (63). The chloride (63) is added to a mixture of NHRsRg (8),
K2COs and Nal in DMF and the resulting reaction stirred at room temperature to provide
ester (64). Base hydrolysis of the ester (64) with an inorganic base such as LiOH or
NaOH in a mixture of an alcohol, such as methanol or ethanol, and water provides the
pyrazole acid (65).
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Scheme 16. Synthesis of Amine (hon-basic) Analogues
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The appropriately substituted (3-bromophenyl)methanol (61) is dissolved in a mixture of
dioxane and water and treated with the pyrazole boronic ester (6) in the presence of an
inorganic base, such as K,COs; and a palladium catalyst such as PdCl.dppf, to give the
hydroxymethyl intermediate (62). The hydroxymethyl intermediate (62) is dissolved in
dichloromethane and treated with thionylchloride at room temperature to give the
corresponding chloride (63). The chloride (63) is added to a mixture of NHRsR¢ (8), NaH
and Nal in DMF and the resulting reaction stirred at room temperature to provide the
ester (64). Base hydrolysis of the ester (64) with an inorganic base such as LiOH or
NaOH in a mixture of an alcohol, such as methanol or ethanol, and water provides the
pyrazole acid (65).
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Biological Activity

As stated above, the compounds according to Formula | are NRF2 regulators, and
are useful in the treatment or prevention of human diseases that exhibit oxidative stress
components such as respiratory and non-respiratory disorders, including COPD, asthma,
fibrosis, chronic asthma and acute asthma, lung disease secondary to environmental
exposures, acute lung infection, chronic lung infection, a1 antitrypsin disease, cystic
fibrosis, autoimmune diseases, diabetic nephropathy, chronic kidney disease, sepsis-
induced acute kidney injury, acute kidney injury (AKI), kidney disease or malfunction seen
during kidney transplantation, Pulmonary Arterial Hypertension, atherosclerosis,
hypertension, heart failure, acute coronary syndrome, myocardial infarction, myocardial
repair, cardiac remodelling, cardiac arrhythmias, Parkinson’s disease (PD), Alzheimer’s
disease (AD), Friedreich’s Ataxia (FA), amyotrophic lateral sclerosis (ALS), multiple
sclerosis (MS), inflammatory bowel disease, colon cancer, neovascular (dry) AMD and
neovascular (wet) AMD, eye injury, Fuchs Endothelial Corneal Dystrophy (FECD), uveitis
or other inflammatory eye condtions, Non-alcoholic Steatohepatitis (NASH), toxin-induced
liver disease (e.g., acetaminophen-induced hepatic disease), viral hepatitis, cirrhosis,
psoriasis, dermatitis/topical effects of radiation, immunosuppression due to radiation

exposure, Preeclampsia, and high altitude sickness.

The biological activity of the compounds according to Formula | can be
determined using any suitable assay for determining the activity of a candidate compound

as a NRF2 antagonist, as well as tissue and in vivo models.

The biological activity of the compounds of Formula (I) are demonstrated by the

following tests.
BEAS-2B NQO1 MTT Assay

NAD(P)H:quinone oxidoreductase 1 (NQO1), also called DT diaphorase, is a
homodimeric FAD-containing enzyme that catalyzes obligatory NAD(P)H-dependent two-
electron reductions of quinones and protects cells against the toxic and neoplastic effects
of free radicals and reactive oxygen species arising from one-electron reductions. The
transcription of NQO1 is finely regulated by NRF2, and thus NQO1 activity is a good
marker for NRF2 activation. On day one, frozen BEAS-2B cells (ATCC) are thawed in a

water bath, counted, and re-suspended at a concentration of 250,000 cells/mL. Fifty
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microliters of cells are plated in 384 well black clear-bottomed plates. Plates are
incubated at 37°C, 5% CO; overnight. On day two, plates are centrifuged and 50nL of
compound or controls are added to the cells. Plates are then incubated at 37°C, 5% CO;
for 48 hours. On day four, medium is aspirated from the plate and crude cell lysates are
made by adding 13uL of 1X Cell Signaling Technologies lysis buffer with 1 Complete,
Mini, EDTA-free Protease Inhibitor Tablet (Roche) for each 10mL of lysis buffer . After
lysis plates are incubated for 20 minutes at room temperature. Two microliters of lysate
are removed for use in Cell Titer Glo assay (Promega) and MTT cocktail is prepared
(Prochaska et. al. 1998) for measurement of NQO1 activity. Fifty microliters of MTT
cocktail is added to each well, plate is centrifuged, and analyzed on an Envision plate
reader (Perkin Elmer) using Absorbance 570nm label for 30 minutes. Product formation is
measured kinetically and the pECsy of NQO1 specific activity induction is calculated by
plotting the change in absorbance (Delta OD/min) versus the log of compound

concentration followed by 3-parameter fitting.
PECss is the negative log of the ECsg.

All examples described herein possessed NQO1 specific enzyme activity in
BEAS-2B cells with ECs¢s between >10uM -<1nM unless otherwise noted (see table
below). ECses <1nM (+++++), ECs0s 10nM-1nM (++++), ECs0s 10-100nM (+++), ECsos
100nM-1uM (++), ECss 1-10uM (+), ECses >10uM (=), or were not determined (ND).
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All examples described herein possessed NQO1 specific enzyme activity in

BEAS-2B cells with ECss between >10uM-<10nM unless otherwise noted (see table

below).

Ex# ECso Ex# ECso Ex# ECso Ex# ECso Ex# ECso
1 + 28 ++ 54e ++ 81 +++ 108 +++
*2 + 29 ++ *55 + 82 +++ 109 ++++
3 + 30 ++ *56 + 83 ++++ [ 110 FHHH+
4 + 31 ++ 57 +++ 84 +++ 111 ++++
5 + 32 + *58 + 85 ++ 112 ++++
6 + 33 ++ 59 + 86 ++ 113 +++
7 + 34 ++ *60 + 87 +++ 114 +++
8 ++ 35 ++ *61 ++ 88 +++ 115 ++

9 + 36 + 62 ++ 89 ++++ | 116e | ++++
10 + gza ++ 63 ++ 0 +++ 116f ++++
1 + 38 ++ *64 +++ 91 ++++ | 117 +++
12 + 39 + 65 ++ 92 ++++ | 118 ++
*13 + 40 + *66 + 93 ++++ | 119 ++
14 ++ 41 + 67 ++ 94 +++ 120 +++
15 + 42 ++ 68 ++++ |95 ++++ | 121 +++
16 + 43 + 69 +++++ | 96 ++ 122 +++
17 ++ 44 + 70 +++++ | 97 ++++ | 123 +++
18 + 45 ++ *71 + 98 ++++ | 124 +++
19 + 46 + 72 +++ 99 ++++ | 125 ++++
20 + 47 + 73 ++++ | 100 ++ 126 ++
21 ++ 48 + 74 +++ 101 ++ 127 ++
22 + 49 + 75 ++++ | 102 ++ 128 ++
23 + *50 + 76 ++++ | 103 ++ 129 ++
24 + *51¢g + 77 +++ 104 +++ 130 ++
25 + 51h +++ 78 ++++ | 105 +++++ | 131 ++
26 + 52 + 79 ++++ | 106 ++ 132 ++
27 + 53 ++ 80 +++ 107 ++ 133 +

5 *in some determinations ECso values were > 10 pM
#in some determinations ECs values were < 170 pM
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Ex # ECso Ex # ECso Ex # ECso Ex # ECso Ex # ECso
134 ++ *161 ++ 188 ++ 215 ++ 242 +++
135 +++ 162 +++ *189 + 216 +++ 243 ++
136 ++ 163 +++ 190 + 217 ++ 244 ++
137 +++ 164 +++ 191 ++ 218 +++ 245 +++
138 + 165 ++++ 192 ++++ 219 +++ 246 +
139 + 166 ++ 193 ++ 220 + 247 +
140 + 167 ++ 194 ++ 221 ++ 248 +
141 ++ 168 +++ 195 +++ 222 ++ 249 ++++
142 ++ 169 + 196 ++ 223 ++ 250 ++
143 ++ 170 ++ 197 + 224 ++ 251 ++
144 4+ 171 o+ 198 ++ 225 o+ 252 ++
145 ++ 172 ++ 199 +++ 226 +++ 253 ++
146 +++ 173 +++ 200 ++ 227 ++ *254 ++
147 +++ 174 + 201 ++ 228 ++++ | $255 | ++
148 +++ 175 + 202 ++ 229 +++ *256 +
149 ++ 176 ++ 203 + 230 ++++ | *257 +
150 +++ 177 ++ 204 ++ 231 ++ 258 ++
151 + 178 ++ 205 ++ 232 ++ 259 ++
152 +++ 179 ++++ | *206 ++ 233 ++++ | 260 ++
*153 + 180 ++++ | 207 + 234 + 261 +++
154 ++ 181 + 208 +++ 235 ++ 262 +++
155 ++ 182 ++ *209 + 236 + 263 ++
156 ++ 183 ++ *210 ++ 237 ++ 264 ++
157 +++ 184 ++ *211 + 238 ++ 265 +
*158 + 185 +++ 212 ++ 239 ++ 266 ++
159 ++ 186 +++ 213 ++ 240 ++ 267 ++
160 ++ 187 +++ 214 ++ *241 + 268 ++

269 +

*in some determinations ECs values were > 10 uyM

¢ in two determinations for Example 255 resulted in ECsq > 1uM

Neh2 domain on NRF2. The two sites are referred to as the DLG binding motif (latch

One model for the NRF2-Keap1 interaction is through two binding sites in the

NRF2-Keap1 FP Assay
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domain, uM affinity) and the ETGE binding motif (hinge domain, nM affinity). The Keap1
protein consists of an N-terminal region (NTR), a broad complex, tramtrack, and brick a’
brac domain (BTB), an intervening region (IVR), a double glycine repeat domain (DGR or
Kelch), and a C-terminal region. The DLG and ETGE motifs of NRF2’s Neh2 domain bind
to the Kelch domain of Keap1 at different affinities. In the Keap1 Kelch fluorescence
polarization (FP) assay, a TAMRA-labeled 16mer peptide (AFFAQLQLDEETGEFL)
containing the ETGE motif of NRF2 and the Kelch domain (321-609) of Keap1 is used.
The assay determines if a compound interferes with the binding between Keap1 (361-
609) and the TAMRA-labeled peptide. Binding of TAMRA-labeled NRF2 peptide to Keap1
(321-609) results in a high FP signal. If a compound interferes with the binding between
the peptide and the protein, it will cause the assay signal to decrease. Thus, assay signal
is inversely proportional to binding inhibition.

FP Assay
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