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INDAZOLE DERIVATIVES USEFUL AS GLUCAGON RECEPTOR
ANTAGONISTS

CROSS-REFERENCE TO RELATED APPLICATIONS
This Application claims priority to United States Provisional Patent
Application No. 82/383,620, filed September 6, 2016, which is hereby

incorporated by reference in its entirety.

FIELD OF THE INVENTION

The present invention is direcied to indazole derivatives, pharmaceutical

compositions cortaining them and their use in the treatment and / or prevention
of disorders and conditions amelicrated by antagonizing one or more glucagon
receptors, including for example metabolic diseases such as Type |l diabetes

mellitus and obesity.

BACKGROUND OF THE INVENTION

The World Health Organization (WHO) reports a worldwide prevalence

of 177 million patients with diabetes, a number that is likely to more than double
by the vear 2030. TYPE H diabetes accounts for approximately 80% of ali

diabetes cases (World Health Organization, hitp://Aevww who intidiabstes/alobal-

include atherosclerosis, heart disease, stroke, end-stage renal disease,
retinopathy leading to blindness, nerve damage, sexual dysfunction, frequent
infections and recalcitrant foot ulcers that can result in lower limb amputation.
Diabetics are iwice as likely to develop cardiovascular disease or have g
stroke, 2 1o 6 times more likely to have fransient ischemic allacks, and 1510 40
times more likely to require lower-limb amputation compared with the general
population. In 2007, the tolal economic cost of diabetes was estimaled to be
US $174 billion accounting for 1 of every 8 health care doilars spent in the
United States.

Hyperglycemia in patients with TYPE Hl diabetes maellitus (previously
designaied non-insulin-dependent diabetes meliitus, or NIDDM) results from a

combination of peripheral insulin resistance and inadequate pancreatic insulin

1
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secretion. These abnormalities lead to decreased glucose disposal and
increased endogenous glucose production. Reversal of these abnormalities,
gither individually or in combination, can provide an improvement in biood
glucose control.

One site that is critically involved in the maintenance of euglycemia is
the liver. Glucose production is maintained by the opposing actions of insulin
and glucagon on hepatic glucose ouipul. In TYPE 1 diabetes, the normal
giucagon-insulin ratio is disrupted. Studies investigating the relationship
between hepatic glucose production and plasma glucagon concentrations have
suggested that in patients with TYPE il diabetes, increased glucagon action is
largely responsible for the hepatic insulin resistance and increased rates of
giucose production (REAVEN, G., et al., "Documentation of
Hyperglucagonemia Throughout the Day in Nonobese and Obese Patients with
Noninsulin-Dependent Diabetes Mellitus”, J Clin Endocrinol Metab, 1987,
pp108-110, Val. 84, and SHAH, P. et al.| “Lack of Suppression of Glucagon
Contributes to Postprandial Hyperglycemia in Subjects with TYPE I Diabetes
Mellitus”,_J Clin Endocrinol Metab, 2000, ppd053-4058, Vol. 85). Both elevated

fasting glucagon levels and impaired suppression of glucagon secretion afier

meals resull in hyperglycemia during the postabsorplive and postprandial
states. A posilive correlation of plasma glucagon levels and hepatic glucose
output and fasting glucose levels has been documented in humans
(BEFRONZO, RA., et al., "Fasting Hypergiycemia in Non-insulin-Dependent
Diabetes Mellitus: Contributions of Excessive Hepatic Glucose Production and
impaired Tissue Glucose Uptake” Metabolism, 19889, pp387-395, Vol. 38; and
CONSOLL A, et al, “Predominant Role of Gluconecgenesis in increased
Hepatic Glucose Production in NIDDM”, Diabeles, 1988, pp550-557, Vol. 38).
Therefore, glucagon receptor antagonist provide a promising approach in
reducing hepatic giucose output as a mechanism in improving glvcemia in
TYRE H diabetics.

Glucagon is a 29 amino-acid peptide hormone, that is encoded within
the progiucagon gene, and is cleaved specifically in pancreatic a-cells by pro-
hormone convertase 2 (PC2) (ROUILLE, Y., et al., "Role of the Prohormone

Convertase PC2 in the processing of Proglucagon to Glucagon”, FEBS Letters

b
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1897, pp119-123, Vol 413). Within the progiucagon gene also sequences for
the glucagon-like peptide 1 (GLFP1), glucagon like peptide 2 (GLP2),
oxyntomodulin and glicentin are encoded. Glucagon’'s secretion from o-cells is
tightly regulated by a number of factors with the most important being glucose
and insulin (QUESADA, |, st al, “Physiclogy of the Pancreatic alpha-cell and
Glucagon Secretion: Role in Glucose Homeostasis and Diabetes”,
Endocrinclogy, 2003, pp5-19, Vol 199). In the face of low glucose levels
specific ATP-sensitive K* channels are aclivated generating action potentials
and stimulating glucagon secretion (MACDONALD, P.E., stal, "A KATP
Channel-Dependent Pathway within o-Cells Regulates Glucagon Release from
Both Redent and Human Islets of Langerhans”, PLOS Biclogy, 2007, pp1236-
1247, Vol. 5). Additional stimuli such as amino acids (TRABELSH F., et al,
“Arginine-Induced Pancreatic Hormone Secretion During Exercise in Rals”, J,
Appl. Physiol., pp2528-2533, Vol. 81) and exercise (BOTTGER, 1, etal., “The

Effect of Exercise on Glucagon Secretion”, J. Clin. Endocrinology and

Metlabolism, 1972, pp117-125, Vol. 35) are known 1o stimulate glucagon
secretion but the underlying mechanisms are not well understood.

The major physiclogical role of glucagon is {o counteract the action of
insulin on hepatic glucose output. Glucagon mediates its effects by binding to
and activating the glucagon receptor that was first described by Rodbell and
colleagues (RODBELL M., et al., “The Glucagon-Sensitive Adenyl Cylcase
System in Plasma Membranes of Rat Liver. 3. Binging of Glucagon: Method of
Assay and Specificity”, J. Biol. Chem,, 1971, pp1861-1871, Vol. 248). By
sequence homology analysis, glucagon receptor (GCGR) is a member of the
Class B family of heptahelical guanosine triphosphate (GTP})-binding protein (G
protein} coupled receptors, which includes those for the related peplides,
giucagon-iike peptide-1 (GLP-1) and glucose-dependent insulinofropic
polypeptide (MAYQO KE,, et al., “International Union of Pharmacology. XXXV,
The Glucagon Receptor Family.”, Pharmacolegical Reviews, 2003, pp167-194,

Yol 55). The receptor is mainly expressed in liver and in Kidney with lesser
amounts found in heart, adipose tissue, adrenal glands, pancreas, cerebral
cortex and gastrointestinal tract (HANSEN LH, et al., "Glucagon Receptor

mRNA Expression in Rat Tissues.” Peptides, 19985, pp1163-1166, Vol. 18).

3
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The immediate action of glucagon is rapid and transient. Specifically on
the liver one of the main actions of glucagon is to regulate glycogenolysis. The
molecular basis for the action of the hormone is mediated through activation of
its cognate receptor, signal transduction to Gsa subunits and activation of
adenylate cyclase resulling in a rise of intraceliular cAMP levels, and
subsequent activation of protein kingse A (PKA). Activation of PKA results in
activation of glycogen phopshoryiase and inactivation of givcogen synthase
resulting in a net increase in gluconeogenesis via glycogenolysis (HANG, G., et
al., “Glucagon and Regulation of Glucose Metabolism”, Am._J. Physiol.
Endocrinol. Metab., 2003, pp 671-678, Vol. 284). In addition to glycogenaolysis

glucagon potentiates gluconeogenesis from precursors such as lactate,

alanine, pyruvate and glycercl. The level of regulation appears 10 be genomic
dependent on and in part through cAMP-dependent PKA activation of CREB
and transcriptional activation of gluconeogenic genes including PGC1a and
PEPCK (KOO, 3-H, st al,, “The CREBR Coactivator TOR(CZ2 is a Key Regulator
of Fasting Glucose Metabolism”, Nalure, 2005, pp1109-1114, Vol. 437).

The role of GCGR in glucose homeostasis has been studied in mice

lacking the receptor. GCGR null mice show slightly reduced plasma glucose
and insulin levels; these mice also have improved glucose tolerance compared
to wild type mice (GELLING, R, et al., "Lower Blood Glucose,
Hyperglucagonemia and Pancreatic Alpha Cell Hyperplasia in Glucagon
Receptor Knockout Mice”, PNAS, 2003, pp1438-1443, Vol. 100). The
heterozygote mice have no obvious phenotype. When challenged with
streptozotocin, the GCGR null mice were resistant to hyperglycemia and
pancraatic B-cell destruction suggesting that inhibition of glucagon signaling
promotes B-cell survival and function (CONARELLO, S.L., et al, “Glucagon
Receptor Knockout Mice are Resistant to Diet-induced Obesity and
Streptozotocin-Mediated Beta Cell Loss and Hyperglycemia”, Dicabetologia,
2007, pp142-150, Vol. 20). The GCGR null mice did not exhibit hypogiycemia
for fasting periods less than 24 hours, and also recovered normally after an
insulin challenge (GELLING, R., et al., “Lower Blood Glucose,
Hyperglucagonemia and Pancreatic Alpha Cell Hyperplasia in Glucagon
Receptor Knockout Mice”, PNAS, 2003, pp1438-1443, Vol. 100). This

4
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suggests presence of alternate signaling pathways from counter regulatory
hormones that offset hypoglycemia in the absence of the glucagon receptor.
Liver membranes from GCGR null mice were found to have an increased
response 1o epinephrine-induced cAMP production. Additionally, null animals
had a 2-fold increase of fasting corticosterone levels under prolonged fasting
(12-14 hours). When fasting was extended post 24 hours, these mice
developed severe hypoglycemia.

GCGR null mice exhibit o-celi hyperplasia and increased expression
levels of the proglucagon gene (GELLING, R, et al,, "Lower Blood Glucose,
Hyperglucagonemia and Pancreatic Alpha Cell Hyperplasia in Glucagon
Receptor Knockout Mice”, PNAS, 2003, pp1438-1443, Vol. 160). The long
term safety of chronic blockade of this pathway in humans is not known but itis
worth mentioning that rodents have a higher capacity of islet cell replication
than humans (PARNAUD, G., et al., “Proliferation of Sorted Human and Rat
Beta Cells”, Diabetologia, 2008, pp21-100, Vol. 51). Specifically rat §-cells can
proliferate when plated on extraceliular matrix and this proliferation is further
enhanced in the presence of exogenous factors such as liraglutide. In contrast,
human 8-cells fail {o proliferate in vitro. The consequence of a-cell hyperplasia
in the null mouse is an increased processing of proglucagen and generation of
GLP-1 derived from the pancreas. It is well established that intestinally
processed forms of GLP-1 act to inhibit glucagon secretion, increase insulin
secretion as well as to improve B-cell glucose sensitivity and B-cell mass. GLP-
1 also inhibits food intake via the central nervous system (CNS). Therefore, the
glevated pancreatic-derived GLP-1 levels in GCGR null mice may account for
the enhancement of glucose-stimulated insulin secretion and glucose tolerance
(SLOOP, KW., et al."Hepatic and Glucagon-Like Peplide-1-Mediated Reversal
of Diabetes by Glucagon Receptor Antisense Cligonuclectide Inhibitors”, J Clin
Invest, 2004, pp1571-1581, Vol. 113). This has been recenily validated in an
investigation by Gu et al., in which the authors evaluated a mouse GCGR
neufralizing antibody in GLP-1 KO mice and found that the antibody provided
no improvement in glucose olerance during an ipGTT. Based on these results,
pancreatic GLP-1 would be a significant contributor o the efficacy of glucagon

receptor antagonists in rodents (GU, W., et al,, "Glucagon Receptor Antagonist-

o
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Mediated Improvements in Glycemic Control are Dependent on Functional
Pancreatic GLP-1 Receptor’, Am. J. Physiol Endocrinol. Metab. 2010,
ppEG24-E6232, Vol. 299).

More recent studies have focused on the function of glucagon receptor

5  on hepatic fatty acid oxidation, lipogenesis and hepatocyte survival.

Administration of glucagon promotes a hypolipidemic effect in rats (GUETTE,
C., et al., “Effect of Chronic Glucagon Administration on Lipoprotein
Composition in Normally Fed, Fasted and Cholesterol-Fed Rats”, Lipids, 1991,
ppd51-458, Vol 26) and resolves stealosis in lactating dailry cows (HIPPEN,

10 AR, etal, “Alleviation of Fatly Liver in Dairy Cows with 14-Day Intravenous
infusions of Glucagen”, J. Dairy Sci,. 1999, pp1138-1152, Vol 82). In fact,
glucagon has been proposed as a treatment of hepatic steatosis (HIPPEN,
AR, "Glucagon as a Potential Therapy for Ketosis and Faity Liver”, Vel Clin,
North Am. Food Anim. Pract., 2000, pp267-282, Vol. 18). Fasting GCGR null

15 mice for 16 hours produces a phenotype with defects in friglyceride clearance

and lipid synthesis. Hepatocytes isolated from these animals have reduced
capacity for fatty acid beta-oxidation (LONGUET, C., et al., “The Glucagon
Receptor is Requirad for the Adaptive Metabolic Response {o Fasting”, Cell
Metabolism, 2008, pp359-371, Vol 8} In some instances but not all

20 (CONARELLO, S.L., etal, "Glucagon Receptor Knockout Mice are Resistant to
Diet-Induced Obesity and Streptozotocin-Mediated Beta Cell Loss and
Hyperglycemia®, Diabstiologia, 2007, pp142-150, Vol. 20), steatosis has been
observed in the GCGR knockout animals (LONGUET, C,, et al., “The Glucagon
Receptor is Requirad for the Adaptive Metabolic Response to Fasting”, Cell

25 Meiabolism, 2008, pp358-371, Vol. 8) andin pre-ciinical models that have been
pharmacologically treated with ASO’s (LIANG, Y., et al., “Reduction in
Glucagon Receptor Expression by an Antisense Oligonucleotide Ameliorates
Diabetic Syndrome in db/db Mice”, Diabetes, 2004, ppd410-417, Vol. 53). The

mechanism is PKA independent suggesting alternate glucagon signaling

30 pathways in the liver. The exact mechanism by which glucagon signaling in the
liver increases faity acid oxidation is unclear but part of it appears to be
mediated by activation of PPARa via the mitogen activated protein kinase

pathway. Glucagon can activate both p38 and ERK1/2 in hepatocytes with the

6
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former increasing (BARGER, P.M., et al., "Deaclivation of Peroxisome
Proliferator-Activated Receptor-a During Cardiac Hypertrophic Growth”, The J.
of Clinical Investligation, 2000, pp1723-1730, Vol. 105} and the lalter
decreasing PPARq activity (BARGER, P.M,, "p38 Mitogen-Activated Protein
Kinase Activates Peroxisome Proliferator-activated Receptor o, J, Biol. Chem.,
2001, pp44485-444501, Vol. 276). The p38 pathway also modulates hepatic
lipogenesis with glucagon being inhibitory and insulin stimulatory (XIONG, Y.,

et a., “p38 Milogen-activated Protein Kinase Plays an Inhibitory Role in Hepatic
Lipogenesis”, J. Biol. Chem., 2007, ppd975-4882, Vol. 282). These
observations are suggestive that glucagon signaling is required for the
regulation of fatty acid oxidation and synthesis in the liver. The fact that this
mechanism is dissociated from the classical glucagon G-protein PKA signal
transduction indicates a potential in developing biased antagonists that can
favorably affect one signaling arm vs. others thereby alleviating potential
concerns of sustained inactivation of all glucagon signaling pathways.

A heterozygous missense mutation Glv40Ser that results in a loss of
function has been associated with TYPE [l diabetes in a French population
(HANSEN, LH., etal, "The Glyd0Ser Mutation in the Human Glucagon
Receptor Gene Associated with NIDDM Results in 2 Receptor with Reduced
Sensitivity to Glucagon”, Digbetes, 1996, pp725-730, Vol. 45). lis not
apparent why this mutation has delelerious effects on glucose control since
deletion of GCGR in rodents improves glucose tolerance. Recently a patient
with a homozygous mutation, Pro863er, was described in the literature. This
patient was presenied with a benign pancreatic tumor and further examination
revealed elevated glucagon levels (~80,000 pg/mL) in the presence of normal
fasting glucose and insulin levels (YU, R. et al., "Nesidioblastosis and
Hyperplasia of a Cells, Microglucagonoma, and Nonfunctioning Islet Cell Tumor
of the Pancreas”, Pancreas, 2008, ppd28-431, Vol. 36). The tumor was
resected and histological examination revealed a-cell hyperplasia.
Hyperglucagonemia persisied postoperatively which was suppressed with
somatostatin treatment. The glucagon receptor gene was sequenced in this
patient where she was identified to be homozygous for the Pro883er mutation

and further characterization of this mutation revealed a 10-fold loss of

-
i
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functional response (ZHUO, C., et al., “Homozygous P86S Mutation of the
Human Glucagon Receptor Is Associated with Hyperglucagonemia, a Cell
Hyperplasia, and Islet Cell Tumor”, Pancreas, 2009, pp941-946, Vol. 38). The
presence of elevated glucagon levels was most likely sufficient to maintain
glucagon receptor signaling and euglycemia. Since the homozygous mutation
was inherited from both parents it suggests the heterozygous mutation is
benign. Since this is a single case report, the association of this mutation to a-
cell hyperplasia remains to be determined.

Glucagon antagonism may provide therapeutic agents to control Type |l
diabetes mellitus, along with traditional diabetes drugs focused on increasing
insulin secretion or improving insulin sensitivity. Preclinical data indicate that
the anti-diabetic effects of the GCGR antagonist may be related to dual
mechanisms including, 1) a reduction of hepatic glucose output that is due to
attenuation of glucagon action in the liver, and 2) a secondary increase in
active GLP-1, which occurs as a result of increased processing of pre-
proglucagon in the pancreas.

Thus there remains a need for novel glucagon antagonists for the
treatment of metabolic disorders such as Type Il diabetes mellitus and obesity.

Any discussion of the prior art throughout the specification should in no
way be considered as an admission that such prior art is widely known or forms
part of the common general knowledge in the field.

Unless the context clearly requires otherwise, throughout the description
and the claims, the words “comprise”, “comprising”, and the like are to be
construed in an inclusive sense as opposed to an exclusive or exhaustive

sense; that is to say, in the sense of “including, but not limited to”.

SUMMARY OF THE INVENTION
According to a first aspect, the present invention provides a compound

of formula (1)
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R1

X

| N

/PN

(R2), (T4 0

R \
HN\/\COZH 0

wherein

R'is selected from the group consisting of phenyl, -(C1-2alkyl)-phenyl,
naphthyl, thienyl, benzofuranyl, benzothienyl, indazolyl, quinolinyl, pyrazolyl
and pyridyl;

wherein the phenyl, naphthyl, thienyl, benzofuranyl, benzothienyl,
indazolyl, quinolinyl, pyrazolyl or pyridyl whether alone or as part of a
substituent group is optionally substituted with one to more substituents
independently selected from the group consisting of halogen, C1-salkyl,
fluorinated C1-aalkyl, C1-4alkoxy and fluorinated C1-4alkoxy;

ais in integer from 0 to 2;

each R? is independently selected from the group consisting of halogen,
C1-aalkyl, fluorinated Ci-aalkyl, C1-4alkoxy and fluorinated Ci-4alkoxy;

R# is selected from the group consisting of C1-salkyl, fluorinated C1-salkyl,
-(C1-2alkyl)-O-(C1-4alkyl), Csscycloalkyl, -(C1-2alkyl)-Cs-scycloalkyl, phenyl and -
(C1-2alkyl)-phenyl;

wherein the phenyl, whether alone or as part of a substituent group is
optionally substituted with one or more substituents independently selected
from the group consisting of halogen, C1-salkyl, fluorinated Ci-4alkyl, C1-4alkoxy
and fluorinated C1-4alkoxy;

Z is selected from the group consisting of C and N;

or a stereoisomer or pharmaceutically acceptable salt thereof.

According to a second aspect, the present invention provides a
pharmaceutical composition comprising a pharmaceutically acceptable carrier

and a compound of the invention.

8a
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According to a third aspect, the present invention provides a
pharmaceutical composition made by mixing a compound of the invention and
a pharmaceutically acceptable carrier.

According to a fourth aspect, the present invention provides a process
for making a pharmaceutical composition comprising mixing a compound of the
invention and a pharmaceutically acceptable carrier.

According to a fifth aspect, the present invention provides a use of a
compound of the invention for the manufacture of a medicament for treating a
disorder ameliorated by antagonizing a glucagon receptor.

According to a sixth aspect, the present invention provides a use of a
composition of the invention for the manufacture of a medicament for treating
Type | diabetes, Type |l diabetes mellitus, obesity or renal disease.

According to a seventh aspect, the present invention provides a use of a
compound of the invention for the manufacture of a medicament for treating
Type | diabetes, Type |l diabetes mellitus, obesity or renal disease.

According to an eighth aspect, the present invention provides a
compound of the first aspect for use as a medicament.

According to a ninth aspect, the present invention provides a compound
of the invention when used for treating a disorder ameliorated by antagonizing
a glucagon receptor.

According to a tenth aspect, the present invention provides a compound
of the invention, when used for treating a disorder ameliorated by antagonizing
a glucagon receptor, selected from the group consisting of Type | diabetes,
Type Il diabetes mellitus, obesity and renal disease.

According to an eleventh aspect, the present invention provides a
composition comprising a compound of the invention, when used for treating a
disorder ameliorated by antagonizing a glucagon receptor.

According to a twelfth aspect, the present invention provides a
composition comprising a compound of the invention, when used for treating a
disorder ameliorated by antagonizing a glucagon receptor selected from the
group consisting of Type | diabetes, Type Il diabetes mellitus, obesity and renal

disease.

8b



2017324724 28 Oct 2020

According to a thirteenth aspect, the present invention provides a
method of treating Type | diabetes, Type Il diabetes mellitus, obesity or renal
disease comprising administering to a subject in need thereof an effective

amount of a compound of the invention or a composition of the invention.

5 The present invention is directed to indole derivatives, compounds of
formula (I)

1

R N
| N

/PN

(R?), (T4 P
R \

wherein
R'is selected from the group consisting of phenyl, -(C1-2alkyl)-phenyl,
10  naphthyl, thienyl, benzofuranyl, benzothienyl, indazolyl, quinolinyl, pyrazolyl
and pyridyl;
wherein the phenyl, naphthyl, thienyl, benzofuranyl, benzothienyl,
indazolyl, quinolinyl, pyrazolyl or pyridyl whether alone or as part of a

8c
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substituent group is optionally substituted with one {0 more (preferably one o
wo) substituents independently selecled from the group consisting of halogen,
Crsalkyl, fluorinated Cqaalkyl, Ciqalkoxy and fluorinated Cqqalkoxy;

ais in integer from 0 o 2;

5 each R? is independently selected from the group consisting of halogen,
Craalkyl, fluorinated Cqaalkyl, Cisalkoxy and fluorinated Cisalkoxy;

R* is selected from the group consisting of Cisalkyl, fiuorinated Cq.salkyl,
-(C12alkyl}-0O-(Craalkyl), Csscycloalkyl, -{(Cqalkyl)-Csecycloatkyl, phenyl and -
(Ci-zalkyly-phenyl;

10 wherein the phenyl, whether alone or as part of a substituent group is
optionally substituted with one or more (preferably one {0 two) substituents
independently selected from the group consisting of halogen, Crealkyl,
fluorinated Cqsalkyl, Crqalkoxy and fluorinated Ci.4alkoxy;

Z is selected from the group consisting of C and N;

18 and sterecisomers and pharmaceutically accepiable salis thereof.

The present invention is further direcied to compounds of formula (i1}

1
R B N R?
~ Ko lN .
N
Ram i
(R?), Z COoH
NH
O (1
wherein
20 R' is selected from the group consisting of phenyl, -(C.alkyl-phenyl,

naphthyl, thienyl, benzofuranyl, benzothieny!, indazoly!, quinclinyl, pyrazolyl
and pyridyl;
wherein the phenyl, naphthyl, thienyl, benzofuranyl, benzothisnyi,
indazolyl, quinolinyl, pyrazolyl or pyridyl whether alone or as part of a
25  substituent group is optionally substituted with one to more {preferably one to
two) subsiiiuenis independenily selected from the group consisting of halogen,
Cisalkyl, fluorinated Cqaalkyl, Craalkoxy and fluorinated Cqsalkoxy;

aisinintegerfrom 0 io 2;
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each R? is independently selected from the group consisting of halogen,
Ciaalkyl, fluorinated Cqalkyl, Ciqalkoxy and fluorinated Cq4alkoxy;

R* is selected from the group consisting of Cysalkyl, flucrinated Cisalkyl,
~{Crzalkyl}-O-(Craalkyl), Cascycloatkyl, -(Croalkyl)-Cascycloatkyl, phenyl and -
{Cioalkyl-phenyl;

wherein the phenyl, whether alone or as part of a substituent group is
optionally substituied with one or more {preferably one {o iwo) substituents
independently selected from the group consisting of halogen, Crealkyl,
fluorinated Cqoalkyl, Ciaalkoxy and flucrinated Cqaalkoxy;

Z is selected from the group consisting of C and N;

and sterecisomers and pharmaceutically acceptable salis thereof

The present invention is further directed o processes for the preparation
of the compounds of formula (1) and / or compounds of formula {il). The
present invention is further directed to a product prepared according 1o the
process described herein.

{lustrative of the inveniion is a pharmaceutical composition comprising a
pharmacsutically acceptable carrier and the product prepared according to the
process described herein. An ilustration of the invention is a pharmaceutical
composition made by mixing the product prepared according to the process
described herein and a pharmaceutically accepiable carrier. Hiusirating the
invention is a process for making a pharmacsutical composition comprising
mixing the product preparad according to the process described hereinand a
pharmaceutically acceptable carrier.

Exemplifying the invention are methods of treating a disorder
amsliorated by antagonizing a ghucagon receptor (selected from the group
consisting of Type | diabetes, Type |l diabetes mellitus, obesity and renal
disease (including, but not limited to, renal failure as a complication of diabetes)
comprising administering to a subject in need therecf a therapeutically effective
amount of any of the compounds or pharmaceutical compositions described
above.

in an embodiment, the present invention is directed to a compound of

formuia (I} or compound of formula (1) for use as a medicament. In another

10
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embodiment, the present invention is directed to a compeound of formula (1} or
compound of formula (1) for use in the treatment of a disorder ameliorated by
antagonizing a glucagon recepior (selected from the group consisting of Type |
diabetes, Type |l diabetes mellitus, obesity and renal disease (including but not
5  limited fo, renal failure as a complication of diabetes). In ancther embodiment,
the present invention is directed to a composition comprising a compound of
formuia (i) or compound of formula (1) for the treatment of a disorder
ameliorated by a antagonizing glucagon receptor (selected from the group
consisting of Type | diabetes, Type |l diabetes mellitus, obesity and renal
10 disease {including but not limited to, renal failure as a complication of diabeles).
Anocther example of the invention is the use of any of the compounds
described herein in the preparation of a medicament for treating: (a) Type |
diabetes, (b) Type |l diabetes mellitus {c) obesity, {d) renal disease, in a subject
in need thereol. in another example, the present invention is directed to a
15 compound as described herein for use in a methods for treating a disorder
selected from the group consisting of Type | diabetes, Type ll diabetes mellitus,
obesity, renal disease (for exampie renal failure as a complication of diabetes),

in a subject in need thereof.

20 DETAILED DESCRIPTION OF THE INVENTION

The present invention is directed to compounds of formula (1)

” (R,
B8
P Nl ,
%* — O
R‘f}}\.@\{y
HN—/ CO2H 0

wherein R', a, R?, R* and Z are as herein defined. The compounds of

N

the present invention are useful in the treatment of conditions and disorders
25  which are meliorated by antagonizing giucagon receptors, including but not
limited to Type | diabetes, Type H diabetes meliifus, obesity and renal disease.

The present invention is further directed to compounds of formula ()

1
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wherein RY, a, R?, R* and Z are as herein defined. The compounds of
the present invention are useful in the treatment of conditions and disorders
which are msliorated by antagonizing glucagon receptors, including but not

imited to Type | diabetes, Type H diabetes meliitus, obesity and renal disease.

One skilled in the art will recognize that the compounds of formuta (1)

and the compounds of formula (1) are regic-isomers, wherein the

M=z 0
COLH
R4 \_7 HNI

1-position nitrogen atom or 2-position nitrogen atom on the indazole core.

substituent group is allernalively bound {o the

One skilled in the art will recognize that some substituent variables (e.g.
R' g, R? R* Z, eftc.) appear in both the compounds of formula () and the
compounds of formula (i1}, One skilled in the art will further recognize that
wharein a particular substituent is selected for a given variable for a compound of
formula (1), said selection is not intended to limit the scope of said variable for
compounds of formula (). Similarly, the selection of a particular substituent for a
given variable for a compound of formula (11}, is not intended {o limit the scope of

said variable for compounds of formula ().

in certain embodiments, the present invention is directed to compounds
of formula (1) and / or compounds of formula {I1) wherein the scope (or Markush
group of possible substituents) for each variable of the compounds of formula
() {e.g. a R R? R3 RY is independently selected from the lists defined in the

embodiments which foliow hereinafter.
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In ancther embodiment, the present invention is directed to compounds
of formula () or compounds of formula (1) wherein R' is selected from the
group consisting of phenyl, -(Calkyly-phenyl, naphihyi, thienyl, benzofurany,
benzothienyl, indazolyl, pyrazolyl and pyridyl; wherein the phenyl, naphthyi,
thienyl, benzofuranyl, benzothienyl, indazolyl, pyrazobyl or pyridyl whether alone
or a5 part of a substituent group is optionally substituied with one to more
{preferably one to two) substituents independently selected from the group
consisting of halogen, Cq.salkyl, flucrinated Cq.4alkyl, Cisalkoxy and fluorinated

Ciqalkoxy.

in ancther embodiment, the present invention is directed to compounds
of formula (1) or compounds of formula (1) wherein R is selected from the
group consisting of phenyl, naphthyl, thienyl, pyridyl, benzofuranyi,
benzothienyl, indazolyl, pyrazolyl and quinolinyt; wherein the phenvi, naphthyi,
benzofuranyt, benzothienyl, indazolyl or pyrazolyl is optionally substituted with
one 10 two substituents independently selected from the group consisting of
halogen, Cisalkyl, fluorinated Cqzalkyl and Cizalkoxy and fluorinated Cq.
2alkoxy.

in another emboediment, the present invention is directed to compounds
of formula () or compounds of formula (1) wherein R? is selected from the
group consisting of phenyl naphthyl, thienyl, benzofuranyl, benzothieny,
indazolyl, pyrazolyl and pyridyl, wherein the phenyl, naphthyl, thienyi,
benzofurany!, benzothieny!, indazolyl, pyrazolyl or pyridyi is optionally
substituted with one to more (preferably one o two) substiiuenis independently
selected from the group consisting of halogen, Crsalkyl, fluorinated Cq.salkyl,
Ci.ealkoxy and fiucorinated Cqaalkoxy.

in another embodiment, the present invention is directed to compounds
of formula (1) or compounds of formula (1) wherein R' is selected from the
group consisting of phenyl, naphthyt, thienyl, benzofuranyt, benzothienyl,
pyrazoiyl, indazolyl and quinolinyl, wherein the phenyl, naphthyl, benzofuranyt,
benzothienyl, pyrazolyl or indazolyl is optionally substituted with one to two
substituents independently selected from the group consisting of halogen, Cq.

satkyl, fluorinated Cqoalkyl, Cialkoxy and flucrinated Cr.alkoxy.

n
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In ancther embodiment, the present invention is directed to compounds
of formula () or compounds of formula (1) wherein R' is selected from the
group consisting of phenyl, 4-fluoro-phenyl, 4-isopropyi-phenyi, 4-t-butyiphervi,
4-methoxy-phenyl, 4-triflusromethyl-phenyt, 4-triflunsromethoxy-phenyl, 2.4-
dichloro-phenyl, 3,5-dichlore-phenyl, 2-chloro-4-methyl-phenyl, 2-methyi-4-
chioro-phenyl, 2-methyi-4-triflucromethyl-phenyl, 2-chloro-4-trifilucromethyl-
phenyt, 3-chioro-4-triflucromethyi-phenyl, 2 4-dimethyl-phenyi, naphth-1-vi,
naphth-2-yl, 8-methoxy-naphth-2-yl, pyrid-3-yl, thien-3-yi, benzofuran-2-vi,
benzothien-2-yi, 5-fluoro-benzothien-2-yl, 8-flucro-benzothien-2-yi, 5-methyl-
benzothien-2-yl, 8-methyl-benzothien-2-yl, 5-methoxy-benzothien-2-yl, 1-
methyl-indazol-5-yl, 1-methyl-indazol-8-yl, 1-methyl-pyrazol-4-vi, 1-isopentyl-
pyrazoi-d-yl, quinclin-3-yl and quinolin-6-vl.

in another embodiment, the present invention is directed fo compounds
of formula (1) or compounds of formula (1) wherein R' is selected from the
group consisting of 4-isopropyl-phenyl, 4-t-butylphenyl, 4-triflucromethyl-
phenvi, 2 4-dichloro-phenyl, 2-methyl-4-chioro-phenyl, 2-methyl-4-
irifluoromethyl-phenyl, 2-chloro-4-triflucromethyl-phenyl, naphth-2-yi,
benzofuran-2-yl, benzothien-2-vi, 5-fluoro-benzothien-2-vl, 6-methyl-
benzothien-2-y! and 5-methoxy-benzothien-2-yi. In ancther embodiment, the
present invention is directed to compounds of formula (1) or compounds of
formula (1) wherein R’ is selected from the group consisting of 4-t-butylphenyl,
4-triftuoromethyi-phenyl, 2-methyl-4-chioro-phenyl, 2-methyl-4-trifluoromethyi-
phenvi, 2-chioro-4-triflucromethyl-phenyl and benzothien-2-yl.

in another embodiment, the present invention is directed to compounds
of formula () or compounds of formula (I} wherein R is selected from the
group consisting of 2-methyl-4-trifluoromethyl-phenyl and 2-chloro-4-
triflucromethyl-phenyl. In another embodiment, the present invention is
directed to compounds of formula (1) or compounds of formula (i) wherein R'is
selected from the group consisting of 2-methyi-4-trifluoromethyi-phenyl and 2-
chioro-4-trifluoromethvi-phenyl.

in another embodiment, the present invention is directed to compounds
of formula () or compounds of formula (I} wherein R is selected from the

group consisting of 4-t-butyl-phenyl, 2 4-dimethyvi-phenyl, 4-triflucromethyl-
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phenyl, 2 4-dichloro-phenyl, 2-chloro-4-methyl-phenyl, 2-methyl-4-chioro-
phenvl, 2-chioro-4-triflucromethyl-phenyl, 2-methyl-4-trifflucromethyl-phenyl, 3-
chioro-4-triflusromethyi-phenyl, naphih-2-vi, 6-methoxy-naphth-2-yi, thien-3-vi,
benzofuran-2-yl, benzothien-2-vl, 5-flunro-benzothien-2-vi, 6-flucro-henzothien-
2-yl, 5-methyl-benzothien-2-yi, 1-isopentyl-pyrazol-4-vi, 1-methyl-indazol-5-yi,
1-methyi-indazol-6-yl, quinolin-3-y!l and quinolin-&-yl.

in another embodiment, the present invention is directed to compounds
of formula () or compounds of formula (1) whersin R is selected from the
group consisting of 4-t-butyl-phenyl, 2 4-dimethyl-phenyl, 4-triflucromethyl-
phenvi, 2 4-dichloro-phenyi, 2-chioro-4-methyi-phenyl, Z2-methyl-4-chioro-
phenyl, 2-chioro-4-triflucromethyl-phenyl, 2-methvl-4-triflucromethyl-phenyl, 3-
chicro-4-triftucromethyl-phenyl, benzofuran-2-yl, benzothien-2-yi, 5-fluoro-
benzothien-2-yl and 6-fluoro-benzothien-2-vl. In ancther embodiment, the
preseni invention is directed to compounds of formula (1) or compounds of
formula (1) wherein R’ is selected from the group consisting of 4-t-butyl-phenyi,
2 4-dimethyl-phenyi, 4-trifluoromethyl-phenyl, 2 4-dichloro-phenyl, 2-chicro-4-
methyl-phenyl, 2-methyl-4-chioro-phenyl, 2-chloro-d-trifluoromethyl-phenyl, 2-
methvi-4-trifiucromethyi-phenyi, 3-chioro-4-trifluoromethyi-phenyl, benzofuran-
2-yt, benzothien-2-vl and 5-fluoro-benzothien-2-vl.

in another embodiment, the present invention is directed o compounds
of formula (1) or compounds of formula (1) wherein R' is selected from the
group consisting of 4-t-butyl-phenyl, 2 4-dimethyi-phenyl, 4-trifluoromethyl-
phenvi, 2 4-dichloro-phenyl, 2-methyl-4-chioro-phenyl, 2-chioro-4-
irifluoromethyl-phenyl and 2-methyl-4-trifluoromethyl-phenyl. In ancther
embodiment, the present invention is directed {o compounds of formula (1) or
compounds of formula (1) wherein R? is selected from the group consisting of
2,4-dichloro-phenyl, 2-methyl-4-chioro-phenyl, 2-chioro-4-triflucromethyl-phenyl
and 2-methyi-4-trifluoromethyi-phenyl.

In an embodiment, the present invention is directed to compounds of
formula (I) or compounds of formula () wherein ais an integerfrom Cio 2. In
another embodiment, the present invention is directed {o compounds of formula

(B or compounds of formula (I} wherein a is an integer from G fo 1. In another

i)
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embodiment, the present invention is directed to compounds of formula (1) or
compounds of formula (1) wherein ais 0. In another embodiment, the present
invention is directed to compounds of formula () or compounds of formuia (1)
wherein a is 1. in another embodiment, the present invention is directed fo

compounds of formula () or compounds of formula () wherein ais 2.

in another embodiment, the present invention is directed to compounds
of formula () or compounds of formula (1) wherein each R? is independently
selected from the group consisting of halogen, Craalkyl, fluorinated Cqzalkyl,
Cqealkoxy and flucrinated Cqzalkoxy. In another embodiment, the present
invention is directed to compounds of formuia () or compounds of formula (1B
wherein R? is selected from the group consisting of halogen, Cqealkyl,
fluorinated Cqzalkyl and Cqalkoxy.

in another embodiment, the present invention is directed o compounds
of formula () or compounds of formula (1) whersin R? is selected from the
group consisting of 4-chioro, 4-methyl, 4-methoxy, 4-ethoxy, 4-triflucromethyl,
&~-chioro, 8-methyl and 7-methyl. In ancther embodiment, the present invention
is directed to compounds of formula (1) or compounds of formula (11} wherein R?
is selected from the group consisting of 4-chioro, 4-methyl, 4-methoxy, 4-
ethoxy, 8-chloro, 6-methyl and 7-methyl.

in another embodiment, the present invention is directed to compounds
of formula () or compounds of formula (1) whersin R? is selected from the
group censisting of 4-chiore, 4-methyl, 4-methoxy, 4-sthoxy, 6-chloro and 8-
methyl. in another embodiment, the present invention is directed to
compounds of formula (1) or compounds of formula (i) wherein R? is selected
from the group consisting of 4-chlore, 4-methyl, 4-methoxy, 4-ethoxy and 6-
methyl.

in another embodiment, the present invention is directed (o compounds
of formula () or compounds of formula (1) whersin R? is selected from the
group consisting of 4-methyl, 4-methoxy, 4-ethoxy and 6-methyl. In ancther
embodiment, the present invention is directed {o compounds of formula (1) or
compounds of formula (1) wherein R? is selected from the group consisting of

4-methoxy, 4-ethoxy and 6-methyi

16
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in another embodiment, the present invention is directed to compounds
of formuia (1) or compounds of formula (It} wherein a is an integer from 110 2;
and wherein the R? group is bound at the 4-, 6- and / or 7- positions of the
5  indole core. In ancther embodiment, the present invention is directed to
compounds of formula {1} or compounds of formula (i) wherein a is an integer
from 1 to 2, preferably a is 1; and wherein the R? group is bound at the 4- and /

or 8- positions of the indole core.

10 in another embodiment, the present invention is directed to compounds
of formula (1) or compounds of formula (1) wherein R* is selected from the
group consisting of Ci.esalkyl, fluorinated Craalkyl, ~(Croalkyl)-O-(Crsalkyl), Cs.
scycloalkyl, -(Cqzalkyh)-Cascycioalkyl, phenyl and -(Croalkyl)-phenyl; wherein
the phenyi, whether alone or as part of a substituent group is optionally

15 substituted with one or to two substituents independently selected from the
group consisting of halogen, Cyealkyl, fluorinated Cq.oalkyl, Cr.salkoxy and
fluorinated Cq_.alkoxy.

in another embodiment, the present invention is directed to compounds
of formula (1) or compounds of formula (1) wherein R* is selected from the

20  group consisting of Ciealkyl, fluorinated Ciaalkyl, ~{Ciaalkyl)-0-(C1aalkyl), Ca
scycloalkyl, -(Cqzalkyh)-Cascycinalkyl, phenyl and —(Csoalkyl)-phenyl, wherein
the phenyl is optionally substituted with a substituent selected from the group
consisting of halegen, Cioalkyl and flucrinated Cialkyl.

in another embodiment, the present invention is directed to compounds

25  of formula (1) or compounds of formula (11} wherein R* is selected from the
group consisting of methyl, n-propyl, iscbhutyl, n-pentyl, iscpentyl, 2, 2-dimethyt-
n-propyl, n-hexyl, 3,3,3-triflucro-n-propyl, 2-fluoro-2-methvi-n-propyl, 4,4,4-
triflucro-n-buiyl, 3,3,4,4 . 4-pentafluoro-n-bulyl, methoxy-ethyi-, cyclopropyl-
methyl-, cyciobutyl-methyl-, cyclobutyl-ethyl- cyclopentyl-methyl-, cyclopentyl-

30 ethyl-, cyclohexyl-methyl-, cyclohexyl-ethyl-) 4-triflucromethyl-phenyl,
phenvisthyl- and 4-chioro-phenylethyl-.

in another embodiment, the present invention is directed to compounds

of formula (1) or compounds of formula (11} wherein R4 is selected from the

17
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group consisting of methyl, n-propyl, isobutyl, n-pentyl, isopentyl, 2,2-dimethyl-
r-propyl, n-hexyl, 3,3, 3-triflucro-n~propyl, 3,3,4,4.4-pentafluoro-n-butyl, 2-fluoro-
2-methvi-propyi, methoxy-ethyl-, cyclopropyl-methyi, cyclobutyl-methyi-,
cyclobutyl-ethyl, cyclopentyl-methyl-, cyclopentyl-ethyl, cyclohexyl, cyclohexyl-
methyl-, cyclohexyl-ethyl-, 4-triflucromethyl-phenyl, phenvlethyl- and 4-chloro-
phenylethyl-.

in another embodiment, the present invention is directed to compounds
of formula () or compounds of formula (1) whersin R* is selected from the
group consisting of n-propyl, iscbulyl, n-pentyl, isopenty!, 2,2-dimethyl-n-propyi,
n-hexyi, 3,3,3-triflucro-n-propyl, 3,3,4,4,4-pentafiuoro-n-butyl, 2-fluoro-2-methyl-
propyl, cyclopropyl-methyl, cyclobutyl-methyl-, cyclobutyl-ethyl, cvclopentyl-
methyl-, cyclopentyl-ethyl, cyclohexyl, cyclohexyl-methyl-, cyciohexyl-ethyl,
phenylethyl- and 4-chioro-phenylethyl-. In another embodiment, the present
invention is direcied to compounds of formula (i) or compounds of formula (Ih
wherein R* is selected from the group consisting of isobutyl, n-pentyl, isopentyl,
2, 2-dimethyl-rn-propyl, n-hexyt, 3,3, 3-trifluore-n-propyl, cyclobutyl-methyl-,
cyclobutyl-ethyl-, cyclopentyl-methyl-, cyclohexyl-methyl- and cyclohexyl-ethyi-.

in another embodiment, the present invention is directed to compounds
of formula (1) or compounds of formula (1) wherein R* is selected from the
group consisting of isobutyl, 2,2-dimethyl-n-propyl, n-hexyi, 3,3,3-trifluoro-n-
propyl, cyclobutyl-methyl-, cyclopentyi-methyi-, cyclohexyl, cyclohexyl-methyi-,
cyciohexyl-ethyl and 4-chiorg-phenylethyl. In another embodiment, the present
invention is directed to compounds of formula {H) or compounds of formula (Ih
wherein R* is selected from the group consisting of isobutyl, 2, 2-dimethyl-n-
propyl, n-hexyl, 3,3,3-irifluorc-n-propyl, cyciohexyl-methyi- and cycichexyl-
athyl.

in another embodiment, the present invention is directed o compounds
of formula (1) or compounds of formula (1) wherein R* is selected from the
group consisting of isobutyl and 2,2-dimethyl-n-propyt. I another embodiment,
the present invention is directed to compounds of formula (1) or compounds of
formula (I1) wherein R* is selected from the group consisting of isobutyl and n-
hexyl. in ancther embodiment, the present invention is directed (o compounds

of formula (1) or compounds of formula (ID) wherein R4 is isobutyl.
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in another embodiment, the present invention is directed to a compound
of formula (1) or compound of formula (i) selecied from the group consisting of
3-[[4-[(1R)-1-[5-[2-chioro-4-(triflucromethyhphenyll-4-methoxy-indazol-2-yil-3-
methyl-butyllbenzoyllaminoipropancic acid; 3-[[4-[{15)-1-[5-[2-chlorc-4-
(triflucromethylphenyli-4-methyl-indazol-2-yi}-3-methyl-
butyllbenzoyllaminolpropanoic acid; 3-[[4-[(15)-1-[5-[2-chioro-4-
(triflucromethyliphenyii-6-methyl-indazol-1-yi}-3-methyl-
butyllbenzoyllaminclpropanoic acid; 3-[[4-[(18)-3-methyi-1-[6-methyl-5-[2-
methvi-4-({trifiuoromethyi) phenviliindazol- 1-yijbuivilbenzovljaminojpropancic
acid; 3-[[4-[(15)-3-methyl-1-{6-methyl-5-[2-methyl-4-
{triflucromethyhphenvilindazol-2-yilbutvllbenzoyllaminolpropanocic acid; and
sterecisomers and pharmaceutically accepiable salts thereof.

in another embodiment, the present invention is directed (o a compound
of formula (1) selected from the group consisting of 3-[[4-[(15)-1-{5-[2-chicrg-4-
(triflucromethyliphenvil-8-methyi-indazol-1-yi}-3-methyl-
butylloenzoyllamino]propancic acid; 3-[[4-[(15)-3-methyi-1-[6-methyl-5-[2-
methyl-4-(trifluoromethyhphenyliindazol- 1-yljbutyllbenzovilaminolpropancic
acid and sterecisomers and pharmaceutically accepiable salts thereof.

in another embodiment, the present invention is directed fo a compound
of formula (i) selected from the group consisting of 3-[[4-[{1R)-1-[5-[2-chioro-4-
(triflucromethyliphenyil-4-methoxy-indazok-2-vil-3-methyl-
butyllbenzoyllaminclpropanocic acid; 3-[[4-[(15)-1-[5-[2-chioro-4-
(trifluoromethyliphenyll-4-methyi-indazol-2-yi]-3-methyi-
butyljeenzoyijaminolpropancic acid; 3-[[4-[(15)-3-methyi-1-[6-methyl-5-[2-
methyl-4-{trifluoremethyhphenylindazol-2-yljbutyllbenzoyllaminolpropancic

acid; and sterecisomers and pharmaceutically acceptable salis thereof.

In certain embodiments, the present invention is directed to compounds
of formula (1) wherein the stereo-center denoted with the ™ symbol is present
as a mixture of enantiomers, preferably as a racemate. In certain
embodiments, the present invention is directed to compounds of formula (1)

wherein the sterec-center denoted with the ™7 symbol is present in an
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enantiomeric excess of the corresponding S- configuration. In certain
embodiments, the present invention is directed to compounds of formula (1)
wherein the sierec-center denoted with the “*” symbol is present in an
enantiomeric excess of the corresponding R- configuration.

in certain embodiments, the present invention is directed to compounds
of formula (i) wherein the stereo-center dencted with the " symbol is present
as a mixture of enantiomers, preferably as a racemate. In certain
embodiments, the present invention is directed to compounds of formula (1)
wherein the stereo-center denctad with the 7 symbol is present in an
enantiomeric excess of the corresponding S- configuration. In certain
embodiments, the present invention is directed to compounds of formula (1)
whaerein the sterec-center denoted with the ™7 symbol is present in an
enantiomeric excess of the corresponding R~ configuration.

in certain embodiments, wherein the compound(s) of the present
invention are present in an enantiomeric excess of the &- or R- stereo-
configuration {(at the stereo-center denoted with the ™7 symbol}, said
enantiomeric excess is preferably in the range of from 50% to about 100%, or
any amount or range therein, more preferably, the enantiomeric excess is
about 75%, more preferably about 80%, more preferably about 90%, more
preferably about 95%, more preferably about 97%, more preferably about 98%,

more preferably about 98%.

Additional embediments of the present invention, include those wherein
the substituents selected for one or more of the variables defined herein (i.e.
R' a, R? R* Z, etc) are independently selected to be any individual
substituent or any subset of substituents selected from the complete list as
defined herein.

in another embodiment of the present invention is any single compound
or subset of compounds selected from the representative compounds listed in
Tables 1-2, below.

Represeniative compounds of formula (1) of the present invention are as

listed in Table 1 below. Representative compounds of formula (i) are as listed
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in Table 2, below. Unless ctherwise noted, wherein a stereogenic centeris
present in the listed compound, the compound was prepared as a mixiure of
stereo-configurations. Where a stereogenic center is present and an 3* or R*
designation is noted, the 5* and R* designations indicate that the compound

5 was prepared in an enantiomeric excess of one of the sterec-isomers, although
the exact stereo-configuration of the center was not determined. Where a
stereogenic center is present and an S or R designation is noted, the S and R
designations indicate that the compound was prepared in an enantiomeric
excess of one of the stereo-isomers, and further that the exact stereo-

10 configuration of the center was determined to be S or R, as noted.

Table 1: Representative Compounds of Formula {1}

1 (R%),
R % N
| N
P NI
% Y4 O
R}\@\{
HNe? CO2H
iD No. {R%a R? R¢ Z Stereo
1 =0 4-t-butyl-phenyl iscbtityl C
4 a=0 phenyl isobutyl C
5 a=0 4-fluoro-phenyl isobutyl C
7 a=0 quinolin-6-yi isobutyl C
g a=0 2,4-dichioro-phenyl isobutyl C
4-frifluoro-methoxy-
10 a=0 phenyl isobutyl C
3,3, 3-trifluoro-
11 =0 benzofuran-2-yl r-propyl C
12 a=0 1-methyl-indazol-5-yi isobutyl C
2-methyi-4-chioro-
14 a={) phenyl isobutyl N
2-methyl-4-triffucro-
21 A-methyl methyl-phenyl isobutyl C
23 a=0 4-t-butyl-phenyl isopentyl C
cyclohexyl-
24 a=0 4-t-butyl-phenyl methyl- C
4-trifluoro-methyl-
25 8-methyl phenyl iscbutyl C
2-methyl-4-triffucro-
29 4-methoxy methyl-phenyl isobutyl C
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4-frifluoro-methyi-
31 a=0 phenyl cyclobutyl-ethyt | C
4-trifluoro-methyl- cyciopropyl-
32 a=0 phenyl methyi C
36 a=0 4-t-butyl-phenyt isobuty M
37 a=0 4-t-butyl-phenyl isobutyl C R*
38 =0 4-methoxy-pheny isobutyl C
2-methyi-4-chloro-
39 a=0 phenyl isobutyl C
2-methyl-4-chioro- 3,3, 3-trifluoro-~
40 a=0 phenyl r-propyl C
2-chioro-4-trifluoro-
41 a=0 methyl-pheny isobutyl C
2-chloro-4-triflucro-
43 a=0 methyl-phenyi isobutyi N
2-methyk-4-trifucro- 3,3, 3-trifluoro-
44 =0 methyl-phenyl r-propyl C
3.3, 3-trifluoro-
45 a=0 3,5-dichloro-phenyl n-propyl C
48 a=0 guinolin-3-vi isobutyl C
47 4-methyl 4-t-butyl-phenyl iscbtityl C
48 a=0 benzothien-2-yi isobutbyl N
2-chioro-4-trifluoro-
55 4-methyl methyl-pheny isobutyl C
56 a=0 4-t-butyl-phenyl r-propyt C
4-trifluoro-methyl-
59 a=0 phenyl isopentyl C
4-trifluoro-methyl-
80 a=0 phenyl n-propyl C
o-methyl-benzothien-
82 a={) 2yl isobutyl C
4-trifluoro-methyl-
&7 4-chloro phenyl isobutyl C
63 a=0 4-t-butyl-phenyi methyi C
4-trifluoro-methyl-
70 a=0 phenyl isobutyl C
71 a=0 naphth-2-yl isobutyl C
72 7-methyl 4-t-butyl-phenyt isobutyl M
73 a=0 benzothien-2-yi isobutyl C
4-trifluoro-methyl-
74 a=0 phenyl isobutyi N
4-trifluoro-methyl- 3,3, 3-trifluoro-
75 =0 phenyl r-propyl C
4-trifluoro-methoxy- | 3,3, 3-trifluoro-
78 a=0 phenyl n-propyl C
77 =0 benzofuran-2-yl isabuityl C
79 a={) benzofuran-2-yl isohutyt N
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2-methyl-4-triftucro-
24 a=0 methyl-pheny isobutyl C
2-chloro-4-triflucro-
85 a=0 methyl-phenyl isobutyl C R
88 a=0 4-t-butyl-phenyl r-pentyl C
4-trifluoro-methyl-
89 a=0 phenyl n-pentyl C
2-chioro-4-trifluoro-
a0 a=0 methyl-pheny isobutyl C S
2-methyl-4-triffucro-
93 &-methyl methyl-phenyl isobutyl C
2-chioro-4-trifluoro-
54 8-methyi methyl-phenyl iscbtityl C
2-methyi-4-chioro-
99 4-methoxy phenyl isobutyl C
3,344 4-
4-trifluoro-methyl- pentafluoro-n-
100 a=0 phenyl butyt
4-trifluoro-methyl- 4-trifiuoro-
101 a=0 phenyl methyi-pheny
2-methyi-4-chloro-
102 &-chioro phenyl isobuty N
2-chloro-4-trifluoro-
103 4-methoxy methyl-phenyl isobutyl C
2-chioro-4-methyl-
105 4-methyl phenyl isobutyl C
3-chioro-4-triflunro- 3,3, 3-trifluoro-
111 a=0 methyl-pheny n-propyl C
3,3, 3-friflucro-
112 a=0 2, 4-dichioro-phenyl n-propyl C
113 a=0 2,4-dichloro-phenyl isobutyl N
4-trifluoro-methoxy-
114 =0 phenyl ischutvl N
3,3, 3-trifluoro-
115 a=0 benzothien-2-yi n-propyl C
1186 a={) 1-methyl-indazol-6-yi isabtityl C
118 =0 3,5-dichioro-phenyl isobutyl C
119 a=0 3,5-dichioro-phenyi isobutyi N
1-isopentyi-pyrazol-
123 =0 4-yi iscbtityl C
8-fluoro-benzothien-
126 a=0 2y isobutyl C
127 4-methyl 2,4-dichioro-phenyl isobutyl C
128 =0 4-t-butyl-phenyl r-hexyl C
4-trifluoro-methyl- cyclohexyl-
131 a=0 phenyl methyl- C
S-methoxy-
132 a=0 benzothien-2-yi isobutyl C
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2-methyl-4-triftucro-
135 4-chioro methyl-pheny isobutyl C
2-chloro-4-triflucro-
141 4-chloro methyl-phenyl isobutyi C
4-trifluoro-methyl-
142 a=0 phenyl phenyl-ethyl C
4-trifluoro-methyl- 4-chioro-
144 a=0 phenyl phenyl-ethyl C
2-methyl-4-trifiuoro-
145 4-methoxy methyl-phenyl isobutyl C R
2-methyl-4-triftucro-
148 &-chioro methyi-phenyi isobutyl N
2-methyl-4-chioro- 2. 2-dimethyvl-n-
151 a=0 phenyl propy! C
2-methyl-4-chioro- cyclohexyl-
157 =0 phenyl sthyi C
5-fluoro-benzothien-
158 8-methvl 2-yi isobutyl C
4-trifluoro-methyl-
159 a=0 phenyl n-hexyl C
163 a=0 4-t-butyl-phenyi isobutyl C =*
164 a=0 1-methyil-pyrazol-4-yi isobutyl C
165 a=0 naphth-1-yl isobutyl C
2-chioro-4-trifluorc- 3,3, 3-trifluoro-
167 a=0 methyl-phenyl n-propyl C
5-fluore-benzothien-
172 =0 2-y isobutyl C
4-trifluoro-methyl- cyclohexyl-
173 a=0 phenyl ethyi C
174 8-methyi benzothien-2-yi iscbuityl C
4-trifluoro-methyl- cyclopentyl-
17 a=0 phenyl ethyt C
177 4-methyl 2, 4-dimethyl-phenyl isobutyl C
2-chloro-4-friflucro-
179 4-ethoxy methyl-phenyl isobutyl N
2-methyi-4-chloro- cyclohexyl-
183 a={ phenyl methyi- N
4-trifluoro-methyl- 2-fluoro-2-
185 a=0 phenyl methyl-n-propyl | C
2-methyl-4-trifiuoro-
192 4-methoxy methyl-phenyl isobutyl C S
4-frifluoro-methyi-
193 a=0 phenyl r-hexyl N
2-methyl-4-chioro- cyclohexyl-
194 a=0 phenyl methyl- C
2-chloro-4-trifluoro-
196 8-methyi methyl-phenyl iscbtityl C S
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2-methyl-4-triftucro-
197 4-ethoxy methyl-phenyl isobutyl N
2-chloro-4-triflucro-
108 4-methyi methyl-phenyi isobutyi N
4-trifluoro-methyl- cyclopentyl-
199 a={) phenyl methyi N
2~-chloro-4-trifluoro-
201 4-methoxy methyi-phenyl isobutyl C S
4-trifluoro-methyl- cyclopentyl-
208 a=0 phenyl methyl C
4-frifluoro-methyi- cyciohexyl-
208 a={) phenyl ethyl N
2-methyl-4-chioro- cyclohexyl-
210 a=0 phenyl ethyl N
2-methyk-4-trifucro-
213 4-methoxy methyl-phenyl isobutyl N
2-methyl-4-trifluoro-
214 &-methyl methyl-phenyl isobutyl M
218 a=0 pyric-3-y isobutyl C
220 =0 4-isopropyi-phenyl isobutyl C
221 a=0 thien-3-yi isobutyl C
&8-methoxy-naphih-2-
222 a=0 yi isobutyl C
2-chiloro-4-fluoro- 3,3, 3-trifluoro-
223 a=0 phenyl n-propyl C
4-trifluoro-methyl-
229 G-methyl phenyl isobutyl C R
5-methyl-benzothien-
230 a=0 2yl isobutyl C
4-trifluoro-methyl- 2, 2-dimethvi-n-
231 a=0 phenyl propyl C
4-trifluoro-methyl- 4 4 4-trifiuore-
234 a=0 phenyl n-butyl C
4-trifluoro-methyl- 2,2-dimethyl-n-
237 a=0 phenyl propyl N
2-methyl-4-chioro- 2,2-dimethyl-n-
238 =0 phenyl propyl N
4-frifluoro-methyi- cyclobutyl-
239 a=0 phenyl methyt C
2-chloro-4-triflucro-
241 4-methyl methyl-phenyl isobutyl C S
4-trifluoro-methyl-
243 a=0 phenyl methoxy-sthyl C
2-methyi-4-chioro-
244 a=0 phenyl n-hexyl M
2-methyi-4-chioro-
245 a=0 phenyl n-hexyl C
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2-chioro-4-trifluoro-
250 4-methoxy methyl-phenyl isobutyl N
4-trifluoro-methyl- cyclobutyl-
251 a=0 phenyl methyi N
2-methyl-4-trifucro-
253 8-methyi methyl-phenyl iscbtityl C S
4-trifluoro-methyl- cyclohexyl-
255 a=0 phenyl methyl- M
2-methyl-4-trifiuoro-
258 4-methyl methyl-phenyl isobutyl N
2-chioro-4-trifluoro-
259 &8-methyi methyi-phenyi isobutyl N
2-methyl-4-triffucro-
261 &-chloro methyl-phenyl isobutyl C
2-methyl-4-trifucro-
262 =0 methyl-phenyl isobutyl N
d-trifluoro- | 2-chioro-4-trifluoro-
263 methyl methyl isobutyl M
Table 2: Representative Compounds of Formula {il}
1 (R?),
/f/ R
Ty
N /N
Z COoH
NH
o
iD No. {(R%)a R R¢ Z Stereo
2 a=0 4-t-butyl-phenyl isobutyl N
2-methyl-4-chioro- 3,3, 3-trifluoro-
8 a=0 phenyl n-propyl C
13 a=0 benzofuran-2-yl isobutyl C
15 a=0 naphth-2-yt iscbtityl C
2-chloro-4-trifluoro- 3.3, 3-trifluoro-
18 a=0 methyl-phenyl n-propyl C
1-isopentyl-pyrazol-4-
17 a=0 vl isobutyl C
2-chloro-4-trifiuoro-
18 4-mathyl methyl-phenyl isobutyl C
2-methyi-4-trifluoro-
19 a=0 methyl-phenyl isobuityl N
2-methyl-4-chiore-
20 4-methyl phenyi isobutyl C
22 a=0 4-t-butyl-phenyl n-propyl C
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4-trifiucro-methyl-
28 a=0 phenyi n-hexyl C
4-triftuore-methyl-
27 a=0 phenyl isopentyl C
5-methyl-benzothien-
28 a=0 2-y iscbuityl C
2-methyl-4-trifluoro-
30 &-chioro methyl-phenyt isobutyi C
2-chioro-4-trifiuoro-
33 8-chioro methyl-phenyl isobutyl N
34 a=0 4-t-butyi-phenyl isobutyl C
49 a=Q 1-methyl-indazol-5-y isobutyl C
2-methyl-d-trifluoro- 3,3, 3-trifluoro-~
50 a=0 methyl-phenyi n-propyl C
51 a=0 thien-3-yi isobutyl C
2-chloro-4-trifivoro-
53 a=0 methyl-phenyi isobutyl N
2-methyl-4-trifiuoro-
54 4-methyl methyl-phenyl isobutyi C
8-fluoro-benzothien-2-
57 a=0 vl isobutyl C
4-trifiucro-methyl- 2, 2-dimethyi-n-
81 a=0 phenyi propyl C
2-methyl-4-trifivoro-
63 B-methyi methyl-phenyl isobutyl C
2-methyl-4-chioro-
64 4-methoxy phenyi isobutyl C
3,344 4-
4-trifiuoro-methyl- pentafiuoro-n-
65 a=0 phenyi buityi C
4-trifiucro-methyl- 4-trifiuoro-
]3] a=0 phenyi methyl-pheny C
78 4-methyi 4-t-butyl-phenyl iscbuityl C
80 a=0 1-methyl-indazoi-6-yi isobutyl C
82 a=0 8-methoxy-naphth-2-yi isobutyl C
83 a=0 2, 4-dichloro-phenyl isobuty N
86 a=0 4-t-butyi-phenyl n-hexyl C
4-trifiuoro-methyl-
91 a=0 phenyt n-propyl C
4-friftucro-methyl- cyclohexyl-
g2 a=0 phenyi methyl- C
2-chioro-4-trifluoro-
95 &-methyi methyl-phenyl isobutyl C
98 a=0 henzothien-2-yi isobuty N
2-chloro-4-trifluoro-
98 a=0 methyl-phenyi cyclohexyl C
4-friftucro-methyl-
104 a=0 phenyl phenyl-ethyl C
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108 7-methyi 4-t-butvi-phenyl isobutyi N
117 a=0 quindlin-3-yi isobutyl C
120 a=0 henzothien-2-vi isobutyl C
121 a=0 quinolin-G-yi iscbuityl C

3,3, 3-trifluoro-
122 a=0 benzothien-2-yi n-propyl C
5-fluoro-benzothien-2-
128 a=0 v isobutyl C
4-trifiucro-methyl- cyciohexyl-
133 a=0 phenyi ethyi C
4-triftuore-methyl-
134 8-methyl phenyl isobutyl C
4-friftucro-methyl-
136 a=0 phenyl cyclohexyl C
2-chioro-4-trifluoro-
137 | 4-methoxy methyl-phenyl isobuty C
4-trifiuoro-methyl-
138 a=0 phenyl cyclobutyl-ethyl | C
4-trifiucro-methyl- cyciopropyl-
139 a=0 phenyi methyt C
2-methyl-4-chioro-
140 8-chioro phenyl isobutyi N
143 4-methyl 2 4-dimethyl-phenyl isobutyl C
4-trifiuoro-methyl-
147 4-chioro phenyt isobutyl C
2-chloro-4-methyi-
148 4-mathyl phenyi isabuityl C
3-chioro-4-trifluoro-
149 4-methyl methyl-phenyl isobuty C
2-chloro-4-trifivoro-
150 | 4-methoxy methyl-phenyt isobutyl C
4-trifiuoro-methyl-
152 a=0 phenyl r-hexyl N
2-methyi-4-chioro- cyclohexyl-
153 a=0 phenyt methyl- C
2-chloro-4-triflucro-
154 4-methvi methvi-phenyi isobutyl N
2-methyl-4-trifluoro-
185 4-methyi methyl-phenyl isobutyl N
2-methyl-4-irifluoro-
158 4-methyl methyl-phenyt isobutyl C
4-trifiucro-methyl- cyclopentyl-
160 a=0 phenyi ethyi C
181 a=0 4-t-butyl-phenyl methyl C
2-methyl-4-chioro-
168 a=0 phenyl isobutyl C
170 a=0 4-t-butyl-phenyl n-pentyl C
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4-trifiucro-methyl-
171 a=0 phenyi n-pentyl C
2-methyl-4-trifiuoro-
176 &-chioro methyi-phenyi isobutyi N
2-chloro-4-trifivoro-
178 4-methoxy methyl-phenyl isobutyl N
2-chloro-4-trifluoro-
180 4-mathyl methyl-phenyt isobutyl C S
182 4-ethoxy 2, 4-dimethyl-phenyi isobutyi N
2-methyl-4-chioro- cyclohexyl-
184 a=0 phenyl ethyl N
4-friftuoro-methyl- cyclohexyl-
186 a=0 phenyl ethyl N
2-methyil-4-trifluoro-
187 &-methyl methyl-phenyl isobutyl M
4-trifiuoro-methyl- cyclopentyl-
188 a=0 phenyl methyl N
2-methyl-4-trifluoro-
188 a=0 methyl-phenyl isobutyl C
190 4-methyl 2 4-dichioro-phenyt isobutyl C
2-chloro-4-trifluoro-
181 4-methoxy methyl-phenyl isobuty C R
2-methyi-4-chioro- 2, 2-dimethvi-n-
198 a=0 phenyt propyl C
4-friftucro-methyl- 4-chioro-
200 a=0 phenyi phenyl-ethyl C
4-triffuore-methyl-
202 a=0 phenyl methoxy-ethyl C
2-methyl-4-chioro-
203 a=0 phenyl n-hexyl N
2-methyl-4-chioro-
204 a=0 phenyi n-hexyl C
2-chloro-4-trifluoro-
205 4-gthoxy methyi-phenyi isobutyi N
2-methyl-4-trifluoro-
207 4-athoxy methyl-phenyl isobutyl N
4-triffuore-methyl- cyclobutyl-
211 a=0 phenyi methyi C
4-trifiuoro-methyl- 2,2-dimethyl-n-
212 a=0 phenyl propyl N
4-trifiucro-methyl- cyclobutyl-
215 a=0 phenyl methyl N
3,3, 3-friflucro-
224 a=0 2. 4-dichloro-phenyl n-propyl C
2-chloro-4-trifivoro-
225 a=0 methyl-phenyt isobutyl C
226 a=0 2 d~dichloro-phenyt isobutyl C
227 a=0 4-t-butyi-phenyl isopentyl C
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cyciohexyl-
228 a=0 4-t-butyl-phenyl methyl- C
2-methyl-4-trifiuoro-
232 4-chioro methyl-phenyi isobutyi C
2-methyl-d-trifluoro-
233 i 4-methoxy methyl-phenyt isobutyl C
4-triffuoro- 2-chloro-4-trifluoro-
235 methyl methyl-phenyl isobuityl M
2-methyl-4-irifluoro-
236 4-methoxy methyl-phenyl isobutvl N
4-trifiucro-methyl- cyciohexyl-
240 a=0 phenyi methyi- N
2-chloro-4-trifluoro-
242 G-methyl methyl-phenyl isobuityl N
4-iriflucro- 2-methyl-d-trifluoro-
248 rmethyl methyl-phenyl isobutyl N
2-methyl-4-chioro- cyclohexyl-
247 a=0 phenyi ethyi C
2-methyi-4-trifiuoro-
248 &-methyi methyl-phenyi isobutyl C 8
2-methyl-4-chioro- cyclohexyl-
248 a=0 phenyi methyi- N
2-methyl-4-chioro-
252 a=0 phenyl isobuty N
4-trifiuoro-methyl- cyclopentyl-
254 a=0 phenyi methyt C
4-trifiucro-methyl- 2-fluoro-2-
256 a=0 phenyi methyl-n-propyl | C
2-methyl-4-chioro- 2. 2-dimethyvl-n-
257 a=0 phenyl propyl N
260 a=0 benzofuran-2-vi isobuty N

10

Definitions

As used herein, "halogen” shall mean chioring, bromine, flucrine and

indine. Preferably, the halogen is selected from the group consisting of chiorine,

bromine and fluorine.

As used herein, the term “Cxyalkyl” wherein X and Y are infegers,

whether used alone or as part of a substituent group, include straight and

branched chains containing between X and Y carbon atoms. For example, Cq.

salkyl radicals include straight and branched chains of between 1 and 4 carbon

atoms, including methyl, ethyl, propyl, isopropyl, butyl, iscbutyl, sec-butyl and t-

butyvl
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One skilled in the art will recognize that the term “-{Cxvalkyi}-", whersin
Xand Y are integers, shall denote any straight or branched Cx.valkyt carbon
chain as herein defined, wherein said Cx.valkyl chain is divalent and is further
bound through two points of attachment, preferably through two terminal

5 carbon atoms. For example, the term “-(Cizalky)-" shall include ~CHz- and
~-CHCHa-.

As used herein, unless otherwise noted, the term “flusrinated Ciqaliyl”
shali mean any Cyaalkyl group as defined above substituted with at least one
fiucrine atom, Suitable examples include but are not limited to —CF3, -CHx-CF3,

10 -CF-CF-CF2-CF3, and the like.

As used herein, uniess otherwise noted, "Crealkoxy” shall denote an
oxygen ether radical of the above described straight or branched chain alkyl
groups containing one to four carbon atoms. For example, methoxy, ethoxy, -
pPropoxy, isopropoxy, sec-butoxy, t-butoxy, and the like.

15 As used herein, unless otherwise noted, the term “flucrinated Cq-
salkoxy” shall mean any Cq.4alkoxy group as defined above substituted with at
least one fluoro alom. Suitable examples include but are not limited to ~OCF;,
~OCH-CFs, -OCF2-CF-CF2-CF3, and the ke,

As used herein, unless otherwise noted, the term “Cxveycloalkyl”,

20 wherein X and Y are integers, shall mean any stable X- to Y-membered
monocyclic, saturated ring sysiem. For example, the term “Ca.scycloalkyl” shall
include cyclopropyl, cyciobutyl, cyclopentyl and cyclohexyl.

When a particular group is "substituted” (e.g. alkyl, cydoalkyl, phenyt,
etc.), that group may have one or more substituents, preferably from one to five

25  substituents, more preferably from one to three substituents, most preferably
from one o two substituents, independently selectad from the list of
substituents.

With reference to substituenis, the term “independently” means that
when more than one of such substituents is possible, such substituents may be

30  the same or different from each other.

As used herein, the notation “*” shall denote the presence of a

stergogenic center.
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Where the compounds accerding 1o this invention have at least one
chiral center, they may accordingly exist as enantiomers. Where the
compounds possess two or more chiral centers, they may additionaily exist as
diastersomers. tis to be understood that all such isomers and mbdures
thereof are encompassed within the scope of the present invention. Preferably,
wherein the compound is present as an enantiomer, the enantiomer is present
at an enantiomeric excess of greater than or equal to about 80%, more
preferably, al an enantiomeric excess of greater than or egual to about 90%,
more preferably still, at an enantiomeric excess of greater than or equal o
about 85%, more preferably siill, at an enantiomeric excess of greater than or
equal to about 88%, most preferably, at an enantiomeric excess of greater than
or equal to about 89%. Similarly, wherein the compound is present as a
diastereomer, the diastereomer is present at an diastereomeric excess of
greater than or equal to about 80%, more preferably, at an diasiereomeric
excess of greater than or equal to about 90%, more preferably still, at an
diastereomeric excess of greater than or equal to about 95%, more preferably
still, at an diastereomeric excess of greater than or equal io about 88%, most

preferably, at an diastereomeric excess of greater than or equal to about 98%.

PCT/US2017/050003

Furthermore, some of the crystalline forms for the compounds of the

present inveniion may exist as polymorphs and as such are intended {o be

included in the present invention. In addition, some of the compounds of the

present invention may form sclvates with water (i.e., hydrates) or common

organic solvents, and such solvates are alse intended to be encompassed

within the scope of this invention.

Abbreviations used in the specification, particularly the Schemes and

Examples, are as follows:

AcOH or HOAC

Acetic acid

AIBN = Azobisisobutyronitrile

aqg. =  Agueous

BCA = Bicinchoninic acid

BF2-ELC = Boron trifluoride diethy! etherate
BH:MexS Borane dimethyl sulfide complex
BPRPC =  Benzoyl Peroxide
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BSA

BusNF
cAMP

CONC. OF CON.
DCE

DCM
DIP-Cl-(-)
DIPEA or DIEA
DME

DMEM

DMF

DMSO
dppBz

EA

EDC or EDCH
Et

EN or TEA
EtO

EtOAC or EA
HATU

HBSS

HEPES {buffer)
HOBt

HPLC
KIN(SiMe)a]o
KO-Bu

LC-MS

Martin's Reagent or
Me

MeOH
Me:SICN
MesSil

PCT/US2017/050003

Bovine Serum Albumin
Tetra-n-butylammonium fluoride

Cyclic adenosine monophosphate
Concentrated

1.1-Dichloroethane

Dichloromethane
(-)-B-Chiorodiisopinocampheylborane
Diisopropylethylamine

Dimethoxysthans

Dulbecco’s modified Eagle’s medium

N, N-Dimethylformamide

Dimethylsulfoxide
1.2-Bis{diphenyiphosphino)benzene

Ethyl acetate
1-Ethyl-3-(3-dimethyiaminopropyl) carbodiimide
Ethyl

Triethylamine

Diethyl ether

Ethyl acelate

O-(7-Azabenzotriazol-1-yh-N N, N’ N>-Tetramethyl
Uronium Hexafiuorophosphate

Hank's Buffered Saline Solution
4-(2-Hydroxyethyl)-1-piperizine ethane sulfonic acid
1-Hydroxybenzotriazole

High Pressure Liquid Chromatography
Potassium bis{trimethyisilyamide

Potassium fert-Butoxide

Liguid Chromatography — Mass Spectroscopy
Dess-Martin Periodinane

Methy!

Methanol

Trimethyl silyl cyanide

Trimethyisilyl iodide
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Mesvl or Ms
MOM

MS

MsCi

MsO
NaBH{OAC)s
NBS

NIS

NMM

NMP

H NMR

o7t

PCC
PACL(PPha).
Pd{OAC),
Pd(dba):
Pdz{dba)s
Pd{dppHCiz

Pd(PPhs)s
PE

PE]

PPhs

(S)-Methyl-CBS or

(85)}-CHa-CBS
TEA
tert-BuOH
TFA

THF

THP

TLC

™S

Tosyl

PCT/US2017/050003

Methyisulfonyl

Methoxymethyl ether

Mass Spectroscopy

Mesyl chloride

mesylate (i.e. ~0-50,-CHa)

Sodium triacetoxyborohydride
N-Bromosuccinimide

N-lodosuccinimide
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As used herein, unless otherwise noted, the term "isolated form” shall
mean that the compound is present in a form which is separate from any solid
mixture with another compound(s), solvent system or biclogical environment.

In an embodiment of the present invention, the compound of formula (I} is
present in an isolated form. in an embodiment of the present invention, the
compound of formula (1) is present in an isolated form.

As used herein, unless otherwise noted, the term “substantially pure
form” shall mean that the mole percent of impurities in the isolated compound
is less than aboui 5 mole percent, preferably less than about 2 moie percent,
more preferably, less than about 0.5 mole percent, most preferably, less than
about 0.1 mole percent. In an embodiment of the present invention, the
compound of formula (1) is present as a substantially pure form.

As used herein, unless otherwise noted, the term “substantiailly free of
a corresponding sait formis) when used o described the compound of
formula (1) shall mean that mole percent of the corresponding salt form(s) in the
isolated compound of formula (I} is less than about 5 mole percent, preferably
less than about 2 mole percent, more preferably, less than about 0.5 mole
percent, most preferably less than about C.1 mole percent. In an embodiment
of the present invention, the compound of formula (1) is present in a form which
is substantially free of corresponding salt form(s).

As used herein, unless otherwise noted the term “condition, disease or
disorder ameliorated by antagonizing a glucagon receptor” shall mean and
condition, disease or disorders wherein at least one symptom of said condition,
disease or disorder is alleviated or eliminated when one or more glucagon
receptors are antagenized. Suitable examples include, but are not limited to
Type | diabeles, Type |l diabetes meliitus, obesity and renal disease, for
example renal failure as a complication of diabetes. Preferably, the condition,
disease or disorder ameliorated by antagonizing a glucagon receptor is
selected from the group consisting of Type H diabetes mellitus and obesity.

As used herein, unless otherwise noted, the term "renal disease” shall

include renal disease relating to renal hypertrophy, glomerular injury and
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microatbuminuria in glucose intolerant individuals characterized by persistent
hyperglucagonemia.

As used herein, unless otherwise noted, the terms “treating”,
“treatment” and the like, shall include the management and care of a sublect or
patient {preferably mammal, more preferably human) for the purpose of
combating a disease, condition, or disorder and includes the adminisiration of a
compound of the present inveniion {0 prevent the onset of the symptoms or
complications, alleviate the symptoms or complications, or sliminate the
disease, condition, or disorder.

As used herein, unless otherwise noted, the term “prevention” shall
include (@) reduction in the frequency of one or more symptoms; (b) reduction
in the severity of one or more symptoms, {¢) the delay or avoidance of the
development of additional sympioms; and / or (d) delay or avoidance of the
development of the disorder or condition.

One skilled in the art will recognize that wherein the present invention is
directed to methods of prevention, a subject in need of thereof {i.e. a subject in
need of prevention) shall include any subject or patient (preferably a mammai,
more preferably a human)} who has experienced or exhibited at least one
symptom of the disorder, disease or condition to be prevented. Further, a
subject in need thereof may additionally be a subject (preferably a mammal,
more preferably a human) who has not exhibited any symptoms of the disorder,
disease or condition to be prevented, but who has been deemed by a
physician, clinician or other medical profession to be at risk of developing said
disorder, disease or condition. For example, the subject may be deemed at
risk of developing a disorder, disease or condition (and therefore in need of
prevention or preventive treatment) as a consequence of the subject's medical
history, including, but not limited to, family history, pre-disposition, co-existing
{comorbid) disorders or conditions, genetic festing, and the like.

The term “subject” as used hersin, refers to an animal, preferably a
mammal, most preferably a human, who has been the object of treatment,
observation or experiment. Preferably, the subject has experienced and/ or
exhibited at least one symptom of the disease or disorder to be treated and / or

prevenied.

36



WO 2018/048762 PCT/US2017/050003

The term “therapeutically effective amount” as used herein, means that
amount of active compound or pharmaceutical agent that elicits the biological or
medicinal response in a lissue system, animal or human that is being sought by a
researcher, vatennarian, madical doctor or other dlinician, which includes

5 alleviation of the symptoms of the disease or disorder being treated.

As used herein, the term “composition” is intended to encompass a
produci comprising the specified ingredients in the specified amounts, as well
as any product which resulls, directly or indirectly, from combinations of the
specified ingredients in the specified amounts.

10 To provide a more concise description, some of the guaniitative
expressions given herein are not qualified with the term “about”. 1tis
understond that whether the term “about” is used explicitly or not, every
quantity given herein is meant to refer {o the actual given value, and itis also
meant io refer to the approximation to such given value that would reasonably

15 be inferred based on the ordinary skill in the art, including approximations due
to the experimental and/or measurement conditions for such given value.

To provide a more concise description, some of the guantitative
expressions herein are recited as a range from about amount X to about
amount Y. ltis undersiood that wherein a range is reciled, the range is not

20 limited to the reciied upper and lower bounds, but rather includes the full range
from about amount X through about amount Y, or any amount or range therein.

As more extensively provided in this written description, terms such as
‘regeting” and "reacted” are used herein in reference 1o a chamical entity that
is any one of. {a) the aclually recited form of such chemical entity, and (b) any

25  of the forms of such chemical entity in the medium in which the compound is
being considered when named.

One skilled in the art will recognize that, where not otherwise specified,
the reaction step(s) is performed under suitable conditions, according o known
methods, to provide the desired product. One skilled in the art will further

30 recognize that, in the specification and claims as presented herein, wherein a
reagent or reagent class/type (e.g. base, solvent, eic.) is recited in more than
one step of a process, the individual reagents are independently selected for

each reaction step and may be the same of different from each other. For
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example wherein two steps of a process recite an organic or inorganic base as
a reagent, the organic or inorganic base selected for the first siep may be the
same or different than the organic or inorganic base of the second step.
Further, one skilled in the art will recognize that wherein a reaction step of the
present invention may be carried out in a variety of solvenis or solvent systems,
said reaction step may also be carried out in a mixture of the suitable soivents
or solvent systems. One skilled in the art will further recognize that wherein
two consecutive reaction or process steps are run without isolation of the
intermediate product (i.e. the product of the first of the two consecutive reaction
or process steps), then the first and second reaction or process steps may be
run in the same solvent or solvent system; or alternatively may be run in
different solvents or solvent systems following solvent exchange, which may be
compieted according to known methods.

Examples of suilable solvents, bases, reaction temperatures, and other
reaction parameters and components are provided in the detailed description
which follows herein. One skilled in the art will recognize that the listing of said
exampies is not intended, and should not be construed, as limiling in any way
the invention set forth in the claims which follow thereafter.

As used herein, unless ctherwise noted, the term “leaving group” shall
mean a charged or uncharged atom or group which departs during a
substitution or displacement reaction. Suitable examples include, but are not
limited to, Br, Cl, |, mesylate, tosylate, triflate, and the like.

During any of the processes for preparation of the compounds of the
present invention, it may be necessary and/or desirable to protect sensitive or
reactive groups on any of the molecules concerned. This may be achieved by
means of conventional protecting groups, such as those described in Protective
Groups in Organic Chemistry, ed. J.F.W. McOmie, Plenum Fress, 1873; and
TW. Greene & P.G.M. Wuis, Protective Groups in Organic Synthesis, John

Wiiey & Sons, 1991, The protecting groups may be removed at a convenient

subsequent stage using methods known from the art.
As used herein, unless otherwise noted, the term "nitrogen protecting
group” shall mean a group which may be atlached to a nitrogen atom o

protect said nitrogen atom from participating in a reaction and which may be
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readily removed following the reaction. Suitable nitrogen protecting groups
include, but are not limited to carbamates — groups of the formula ~-C(OYO-R
wherein R is for exampile methyl, ethyl, -butyl, benzyl, phenylethyl, CHy=CH-
CHz-, and the like; amides - groups of the formula -C{O)-R’ wherein R’ is for
example methyl, phenvl, iriflucromethyl, and the like; N-sulfony! derivatives -
groups of the formula ~S02-R” wherein R” is for exampie tolyl, phenyl,
triflucromethyl, 2,257 8-pentamethyichroman-6-yi-, 2,3,6-trimethyi-4-
methoxybenzene, and the like. Other suitable nitrogen protecting groups may
be found in texts such as T.W. Greene & P.G.M. Wuts, Protective Groups in
Organic Synthesis, John Wiley & Sons, 1891,

As used herein, unless otherwise noted, the term “oxygen protecting

group” shall mean a group which may be aftached to an oxygen atom o
protect said oxygen atom from participating in a reaction and which may be
readily removed following the reaction. Suitable oxygen protecting groups
include, but are not limited to, acetyl, benzoyl, t-butvi-dimethylisilyl, trimethylsilyi
(TMS), MOM, THP, and the like. Other suitable oxygen protecting groups may
be found in texts such as T.W. Greene & P.G.M. Wuts, Protective Groups in
Qrganic Synthesis, John Wiley & Sons, 1891,

Where the processes for the preparation of the compounds according 1o

the invention give rise to mixture of sterecisomers, these isomers may be
separaied by conventional technigues such as preparalive chromatography.
The compounds may be prepared in racemic form, or individual enantiomers
may be prepared either by enantiospecific synthesis or by resclution. The
compounds may, for exampie, be resolved info their component enantiomers
by standard techniques, such as the formation of diastereomeric pairs by salt
formation with an optically active acid, such as {-}-di-p-toluoyl-D-tartaric acid
and/or {(+)-di-p-toluoyl-L-tartaric acid followed by fractional crystallization and
regeneration of the free base. The compounds may also be resolved by
formation of diastereomeric esters or amides, followed by chromatographic
separation and removal of the chiral auxiliary. Alternatively, the compounds

may be resolved using a chiral HPLC column.
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Additionally, chiral HPLC against a standard may be used to determine
percent enantiomeric excess (%ee). The enantiomeric excess may be
calculated as foliows

[ (Rmoles-Bmolesy/(Rmoles+Smoles) [ X 100%

where Rmoles and Smoles are the R and S mole fractions in the
resulting mixture such that Rmoles+Smoles = 1. The enantiomeric excess may
aliernatively be calculated from the specific rotations of the desired enantiomer
and the prepared mixture as follows:

ee = {fa-obs] / [o-max]) X 100.

The present invention includes within its scope prodrugs of the
compounds of this invention. In general, such prodrugs wili be functional
derivatives of the compounds which are readily convertible jin vivo into the
required compound. Thus, in the methods of treatment of the present
invention, the term "administering” shail encompass the treatment of the
various disorders described with the compound specifically disclosed or with a
compound which may not be specifically disclosed, but which converts to the
specified compound in vive after administration to the patient. Conventional
procedures for the selection and preparation of suitable prodrug derivatives are
described, for example, in “Design of Prodrugs”, ed. H. Bundgaard, Elsevier,
1985,

For use in medicine, the salls of the compounds of this invention refer {o
non-toxic “pharmaceutically acceptable salts.” Other salis may, however, be
useful in the preparation of compounds according to this invention or of their
pharmaceutically acceptable salts. Suitable pharmaceutically acceplable salls
of the compounds include acid addition salts which may, for example, be
formed by mixing a solution of the compound with a solution of a
pharmaceutically acceptable acid such as hydrochloric acid, sulfuric acid,
fumaric acid, maleic acid, succinic acid, acetic acid, benzoic acid, citric acid,
fartaric acid, carbonic acid or phosphoric acid. Furthermore, where the
compounds of the invention carry an acidic moiety, suitable pharmaceutically
acceptable salls thereof may include alkali metal salls, e.¢., sodium or
potassium salts; alkaline earth metal salis, e.g., calcium or magnesium salis;

and salis formed with suitable organic ligands, e.q., qguaternary ammaonium
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salts. Thus, representative pharmaceutically acceptable salts include, but are
not limited to, the following: acelate, benzenesulfonale, benzoate, bicarbonate,
bisulfate, bitartrate, borate, bromide, calcium edetate, camsylate, carbonate,
chioride, clavulanate, citrate, dihydrochloride, edetate, edisylate, estolate,
esylate, fumarate, gluceptate, gluconate, glutamate, glycollyvlarsanilate,
hexylresorcinate, hydrabamineg, hydrobromide, hydrochloride,
hydroxynaphthoate, icdide, iscthionate, lactate, laciobionate, laurate, malate,
maleate, mandeslate, mesylate, methylbromide, methyinitrate, methyisulfate,
mucate, napsylate, nitrate, N-methylglucamine ammonium salt, oleats,
pamoate (embonate), palmitate, paniothenate, phosphate/diphosphale,
polygalacturonate, salicylale, stearate, sulfate, subacetate, succinate, tannate,
tartrate, teociate, tosylate, triethiodide and valerate.

Representative acids which may be used in the preparation of
pharmaceutically acceptabie salls include, but are not limited o, the following:
acids including acetic acid, 2,2-dichloroacetic acid, acylated amino acids, adipic
acid, alginic acid, ascorbic acid, L-aspartic acid, benzenesulfonic acid, benzoic
acid, 4-acetamidobenzoic acid, (+)-camphoric acid, camphorsuifonic acid, (+)-
{(15)-camphor-10-sulfonic acid, capric acid, caproic acid, caprylic acid, cinnamic
acid, citric acid, cyclamic acid, dodecylsulfuric acid, ethane-1,2-disuifonic acid,
ethanesulfonic acid, 2-hydroxy-ethanesulfonic acid, formic acid, fumaric acid,
galactaric acid, gentisic acid, glucohepionic acid, D-gluconic acid, D-glucoronic
acid, L-ghutamic acid, a-oxo-glutaric acid, glycolic acid, hipuric acid,
hydrobromic acid, hydrochloric acid, (+)-L-lactic acid, ()-DlL-lactic acid,
lactobicnic acid, maleic acid, {-)-L-malic acid, malonic adid, (£)-Dl-mandelic
acid, methanesulfonic acid, naphthalene-2-sulfonic acid, naphthalene-1,5-
disulfonic acid, 1-hydroxy-2-naphthoic acid, nicotinc acid, nitric acid, oleic acid,
orotic acid, oxalic acid, palmilic acid, pamoic acid, phosphoric acid, L-
pyroglutamic acid, salicylic acid, 4-amino-salicylic acid, sebaic acid, stearic
acid, succinic acid, sulfuric acid, tannic acid, (+)-L-tartaric acid, thiccyanic acid,
p-toluenesulfonic acid and undecylenic acid.

Representative bases which may be used in the preparation of
pharmaceutically acceptable salts include, but are not limited to, the following:

bases including ammonia, L-arginine, benethamine, benzathine, caicium
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hydroxide, choline, deanol, disthanclamine, disthylamine, 2-(diethylamino)-
gthanol, ethanolamineg, ethylenediamine, N-methyl-glucamine, hydrabamine,
1H-imidazole, L-lysing, magnesium hydroxide, 4-(2-hydroxyethyl-morpholine,
piperazine, potassium hydroxide, 1-(2-hydroxyethyh-pyrrolidine, secondary

5 amine, scdium hydroxide, triethanolamine, tromethamine and zinc hydroxide.

General Synthesis Methods

Compounds of formula () and formula (I} may be prepared according to

the process outlined in Scheme 1.
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Accordingly, a suitably substituted compound of formula (V), wherein
LG is a suitably selected leaving group such as Br, |, OTf (i.e. -0S0:CF3),
acetyloxy, Cl, and the like and wherein A' is selected from the group consisting
of Cisalkyl, preferably methyl or ethyl, a known compound or compound
prepared by known methods, is reacted with a suitably selected compound of
formula (V1) a known compound or compound prepared by known methods; in
the presence of a suilably selected coupling catalyst such as Pd(PPhas),
Pda{dba)s, Pd{QAC)z; in a suitably selected organic solvent such as THF, 1,4-
dioxane, toluene, and the like; to vield the corresponding compeound of formula
(V).

The compound of formula (Vi) is reacted with a suilably selecied
brominating agent such as NBS, Bry, HBr, and the like; in the presence of a
radical initiator such as benzoyl peroxide, AIBN, and the like; in a suitably
selected organic solvent such as carbon tetrachloride, DCM, CICH2CH2CI, and
the like; to vield the corresponding compound of formula (Viil).

The compound of formula (V) is reacted with a suitably substituted
compound of formula (1X}, a known compound or compound prepared by
knowi methods (for example, by reacling 5-bromo-indazole with a suitably
substituted boronic acid, a compound of the formula R*-B(OH),, a known
compound or compound prepared by known method; in the presence of a
suitably selected coupling agent such as Pd(PPha)4, and the like, in the
presence of suitably selected base such as KoCQOs, in a suitably selected
solvent or mixiure of solvent such as 1,4-dioxane/water), in the presence of a
suitably selecied base such as Cs:00;, KoCOs, NaH, and the like; in a suitably

selecied organic solvent such as DMF, acetonilriie, NMP (N-methyi-2-
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pyrrolidone), and the like; to vield a midure of the corresponding compound of
formula (X) and the corresponding compound of formula (X1},

The mixture of compounds of formula (X) and formula (Xi) is hydroiyzed
{0 according to known methods, to convert the A'-alkyl ester to the
corresponding carboxylic acid; o vield a mixture of the coresponding
compounds of formula (X)) and formula (1), For example, wherein Al is
methyt, the mixiure of compounds of formula (X and formula (X)) is reacted
with LIOH/THF in an alcohol such as methanol. In another example, the
mixture of compounds of formula (X and formula (X1} is reacted with a suitably
selected acid or base such as NaQOH, TFA, and the like; in a suitably selected
solvent or mixiure of solvents such as THF/methanel, DCE, DCM, and the like.

The midure of compounds of formuda (X and formula A1) is reacted
with a suitably protecied bela-alanine, a compound of formula (V) wherein
PG is a suitably selected protecting group such as Cq.ealkyl {preferably methyi
or ethyh), ferf-butyl, and the like, a known compound, in the presence of a
suitably selected organic base such as DIPEA, TEA, pyridine, and the like,
preferably DIPEA; in the presence of a suitably selected coupling agent such
as HATU, HOB! in combination with EDCI, and the like; to yvield a mixture of the
corresponding compounds of formula (XV) and formula (XVI).

The mixiure of compounds of formula (XV) and formula (XVI) is de-
protected according to known methods, o vield the corresponding compounds
of formula (1) and formula (11}, respectively. For example, wherein the PG?
group is tbutyl, the midure of compounds of formula (XV) and (XV1) is de-
protected by reacting with a suitably selected acid such as TFA, (CHa)aSil, HCY,
and the like; in a suitably selected organic solvent such as DCM, ELO, H0,
and the like. In another example, wherein PG’ is Cialkyl, the mixiure of
compounds of formula (XV) and (XV1) is de-protected by hydrolysis with a
suitably selected base such as NaOH, LIOH, KOH, and the like; in a suitably
seiected organic solvent or mixiure of solvents such as MeOH/THF, MeOH/1,4-

dioxane, and the like.

One skilled in the art will recognize that in an alternative, the compounds

of formula (4 and formula (X1) are separated, according to known methods (for
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example by flash chromatography on silica gel or HPLC) and the individual
compounds of formula (1) and formula () are then then reacted as described
above (to sequentially (8) remove the A' group, (b) react with the compound of
formuia (XIV} to attach the protected B-alanine and (¢) remove the B-alanine

5 PG protecting group) to individually prepare the corresponding compounds of
formula (1) and formula ().

One skilled in the art will further recognize that wherever a reaction step
vields a mixiure of regio-isomers, said mixture of regic-isomers may be
separated into its individual compounds, which individual compounds may be

10 iurther reacted as described above, 1o yield the corresponding compound of

formuia (1) or formula (1.

Compounds of formuia (1) and formula (I} may alternatively be prepared

according to the process outlined in Scheme 2.
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Accordingly, a suitably substituted compound of formula (VHD, prepared
for example as describe in Scheme 1 above, is hydrolyzed according to known
methods, to convert the Al-alkyl ester to the corresponding carboxylic acid; to
yield the corresponding compound of formula (XVID. For example, wherein A’
is methyl, the compound of formula (VI is reacted with LIOH/THF in an
alcohol such as methancl. In ancther example, the compeound of formula (VI
is reacted with a suitably selected acid or base such as NaOH, TFA, and the
like; in a suitably selected solvent or mixture of solvenis such as THF/methanoi,
DCE, DCM, and the like.

The compound of formula (XVHl) is reacted with a suitably protected
beta-alanine, a compound of formula (XIV), wherein PG’ is a suitably selected
protecting group such as Cq.alkyl (preferably methyl or ethyl), fert-butyl, and
the like, a known compound; in the presence of a suitably selected organic
base such as DIPEA, TEA, pyridine, and the like, preferably DIPEA; in the
presence of a suitably selected coupling agent such as HATU, HOBt in
combination with EDCI, and the like; to yvield the corresponding compound of
formula (XVHD.

The compound of formula XV is reacted with a suitably substituted
compound of formula (IX), a known compound or compound prepared for
example as described in Scheme 1 above, in the presence of a suitably
selected base such as CsC0,, KoCOs, NaH, and the like; in a suitably selected
organic solvent such as DMF, acetonitrile, NMP, and the like; to yield a mixture
of the corresponding compound of formula OX0V) and the corresponding

compound of formula (XVI).
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The mixture of compounds of formula (XV) and formula (XV1) is de-
protected according to known methods, to yield the corresponding compounds
of formuta () and formula (1), respectively. For example, wherein the PG’
group is t-butyl, the mixture of compounds of formula (XV) and (XV1) is de-

5 protected by reacting with a suitably selected acid such as TFA, {CHa)S8il, HCH,
and the like; in a suiiably selected organic solvent such as DCM, ELQO, H0,
and the like. in another example, wherein PG is Cialkyl, the mixture of
compounds of formula (XV) and XV is de-protected by hydrolysis with a
suitably selected base such as NaOH, LIOH, KOH, and the like; in a suitably

10 sslected organic solvent or misdure of sclvents such as MeQH/THF, MaOH/1 4-
dioxane, and the like.

Allermnmatively, the mixture of the compounds of formula (XV) and formula
{(XV1) is separated into ils individual compounds, each of which is then reacted
to remove the PG group, as described herein; fo yield the corresponding

15 compound of formula (1) and formula (1), respectively.

Compounds of formula (1) and formula (i) may alternatively be prepared

according to the process outlined in Scheme 3.
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5 Accordingly, a suitably substituted compound of formula (VHD, prepared

for example as described in Scheme 1 above, is reacted with a suitably
substituted compound of formula (XIX), wherein LG? is a suitably selected
leaving group such as Br, |, OTf, and the like, a known compound or compound
prepared by known methods, in the presence of a suitably selected base such
10 as Cs:00;, KoCOs, NaH, and the like; in a suitably selected organic solvent
such as DMF, acetonitrile, NMP, and the like; o yield a mixture of the
corresponding compound of formuia (000 and the corresponding compound of
formuia (XX1).
The mixiure of compounds of formula (XX) and formula (XX is
15 hydrolyzed according to known methods, to convert the A'-alkyl ester to the

corresponding carboxylic acid; to vield a mixture of the corresponding
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compound of formula (XX and the corresponding compound of formula
OO, For example, wherein A' is methyl, the mixture of compounds of
formula (XX) and formula (XXI) is reacted with LIOH/THF in an alcohol such as
methanol. In ancther example, the mixture of compounds of formula (XX} and
formula (XX} is reacted with a suitably selected acid or base such as NaCOH,
TFA, and the like; in a suitably selecied solvent or mixture of solvents such as
THF/methanol, DCE, DCM, and the lika.

The mixture of compounds of formula OO and formula OCKHED is
reacted with a suitably proteclted beta-alanine, a compound of formula (XIV)
wherein PG! is a suitably selected protecting group such as Cisalkyl
{preferably methyt or ethyl), terf-butyl, and the like, a known compound; in the
presence of a suilably selected organic base such as DIPEA, TEA, pyridine,
and the iike, preferably DIPEA, in the presence of a suitably selected coupling
agent such as HATU, HOBt in combination with EDCI, and the like; to vield a
mixture of the corresponding compound of formula (XXIV) and the
corresponding compound of formula (XXV).

The mixture of compounds of formula OOAV) and formula XXV} is
reacted with a suitably substituted boronic acid, a compound of formula (XXV1},
a known compound or compound prepared by known methods, in the presence
of a suitably selecied paliadium catalyst such as Pd{dppf)Clz, Pd(dba)a,
Pd{OAC);, and the like; in the presence of a suitably selected inorganic base
such as K,C0Os, NapxTOs, and the like; in a suitably selected solvent or mixiure
of solvents, such as THFwater, 1,4-dioxane/water, ethanol/toluene,
DME/water, and the like; to yield the corresponding compound of formula (XV)
and the corresponding compound of formula (XVi).

The mixdiure of compounds of formula (XV) and formula (XV1) is de-
protected according to known methods, o yield the corresponding compounds
of formula () and formula (11}, respectively. For exampile, wherein the PG?
group is t-butyl, the midure of compounds of formula (XV) and (XV1} is de-
protected by reacting with a suitably selected acid such as TFA, (CH3)aSil, HCY,
and the like; in a suitably selected organic solvent such as DCM, ELO, HO,
and the like. In another example, wherein PG’ is Cisalkyl, the mixture of

compounds of formula (XV) and (XV1) is de-protected by hydrolysis with a
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suitably selected base such as NaOH, LIOH, KOH, and the like; in a suitably
selected organic solvent or mixture of solvents such as MeOH/THF, MaQH/1,4-
dioxane, and the liks.
One skilled in the art will recognize that whenever a reaction step as
5 described in Scheme 3 above yields a mixture of regio-isomers, said mixiure of
regio-isomers may be separated into its individual compounds, and the
individual compounds may then be further reacted as described above, to vield

the comresponding compound of formula (1) or formula (1), as desired.

10 Compounds of formula (VI are known compounds or compounds
which may be prepared according to known methods. Compounds of formula
(Vi) may be prepared as described in Scheme 1 above. Alternatively,
compounds of formula {VIil) may be prepared according to the process as

outlined in Scheme 4.

LG L Br
¢ Z R4----/ R—"i = 7 R R4 Ny 7
l e I
AN Onat XV #~Op Ay
vy oy 4

15 ooxviy ©
Scheme 4
Accordingly, a suilably substituted compound of formuia (OWVI,
wherein LGY is a suitably selected leaving group such as Br, |, OTf, and the like
and wherein A is Ciaalkyl, preferably methyl or ethyl, a known compound or
20 compound prepared by known methods, is reacied with a suitably substituted
compound of formula OKVIID, wherein LG* is a suitably selected leaving group
such as Br, |, OTf, and the like, a known compound or compound prepared by
known methods, in the presence of a suitably selected catalyst such as
NiloeH2(O, and the like; in the presence of a suitably selected ligand such as 1,2-
25  bis{diphenyiphosphino)benzene (dppBz), and the iike; in the presence of a
suitably selected nitrogen based bidentated ligand such as 4, 4-di-t-butyl-2,2'-
dipyridyl, and the like; in the presence of metal such as manganese (Mn); to
yield the corresponding compound of formula (V).
Alternatively, a suitably substituted compound of formula (OOWVID

30 wherein LG® is a suitably selected leaving groups such as Br, |, OTf, and the
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like, and wherein A' is Cy.qalkyl, preferably methyl or ethyl, a known compound
or compound prepared by known methods, is reacted with a suitably
substituted compound of formula (XXVii) wherein LG* is BFyK', and the like, a
known compound or compound prepared by known mathods; in the presence
of a suitably selected catalyst such as Pd{dpphClz, Pd{FPha)s, and the like; in
the presence of a suitably selected base such as CsC0s, KoCO3, NaslPOy, and
the like; in a suitably selecled organic solvent such as DMF, 1,4-dioxane,
toluene, and the like; to vield the corresponding compound of formula (Vil).
The compound of formula (Vi) is reacted with a suitably selected
brominating agent such as NBS, By, HBr, and the like; in the presence of a
radical initiator such as benzovyl peroxide, AIBN, and the like; in a suitably
selected organic solvent such as carbon fetrachloride, DCM, CICHCH:CI, and

the like; to yield the corresponding compound of formula (Vill).

Compounds of formuia (VIH) may alternatively be prepared according to

the process as outlined in Scheme 5.

LGe Br
=y R4-——B(OH‘)Z R4 =z R4 oy
| A Onat (000 /\E«;"\WQ\N PO
oxixy O (VI O Vil &
Scheme 5

Accordingly, a suitably substituied compound of formula (XXIX), whergin
LG is a suitably selected leaving group such as Br, |, OTf, and the like and
wherein A is Cisalkyl, preferably methy! or ethyl, a known compound or
compound prepared by known methods, is reacted with a suitably substituted
boronic acid, a compound of the formula (XXX}, & known compound or
compound prepared by known methods; in the presence of a suitably selected
coupling agent such as Pd{FFhs)s, Pd{dppHClz, and the like; in the presence of
a suitably selected base such as CsF, and the like; in a suitably selected

solvent or mixture of solvents, such as THF /water, 1 4-dioxane/water,
ethanol/toluene, DMEAvater, and the like; to yield the corresponding

compound of formula (VI).
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The compound of formula (Vi) is reacted with a suitably selected
brominating agent such as NBS, B, HBr, and the like; in the presence of a
radical initiator such as benzoyl peroxide, AIBN, and the like; in a suitably
selected organic solvent such as carbon fetrachloride, DCM, CICHCHCIL, and

5 the like; to vield the corresponding compound of formula (VD

Compounds of formula (VIH) may alternatively be prepared according to
the procedures as describad in the Examples which follow herein, modifying
reagents, starting materials and conditions, as would be readily recognized and

10 understood by those skilled in the art.

Compounds of formuia (1) and formula (1), particularly enantiomerically
enriched compounds of formula (1) and formula () may be prepared according

to the process as ouflined in Scheme 6.

O
\'Z E R4 E V4
g
X (XXXEE) O
15 (Xxx1y O ooXxy 0
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Scheme 6

Accordingly, a suitably substituled compound of formula (XXXI), wherein
LG® is ZnBr or Zni, a known compound or compound prepared by known
methods, is reacted with a suitably substituled acid chioride, a compound of
formula (XKD, a known compound or compound prepared by known
methods; in the presence of a suitably selected coupling agent such as
PACL{dppf); in a suitably selected organic solvent such as THF, 1,4-dioxane,
and the iike; to yield the corresponding compound of formula OOOKID.

The compound of formula (XXX is reacted with a suitably selected
enantioselective reducing agent such as a mixture of (3)-methyl-CBS and
BHaMe.S, and the like; in a suitably selected organic solvent such as THF,
toluene, and the like; to vield the corresponding enantiomerically enriched
compound of formula OOV,

The compound of formula POV is reacted with mesyl chioride, a
knowi compound, in the presence of a suitably selected organic base such as
TEA, DIPEA, pyridine, and the like; in a suitably selected organic solvent such
as DCM, toluene, THF, and the like; to vield the corresponding compound of
formula DOXKV).

The compound of formula (XKXV) Is reacted with a suitably substituted
compound of formuia (X, a known compound or compound prepared for
example as described in Scheme 1 above, in the presence of a suitably
selected base such as Cs:C0;, KoCUOs, NaH, and the like; in a suitably selected
organic solvent such as DMF, acetonitrile, NMP, and the like; to vield a mixture
of the corresponding compound of formula (XXXV1) and the corresponding

compound of formula POV,

(93]
(5]
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The mixture of compounds of formula OOV and formula OOVID are
subsstituted, for example, for the compounds of formula (X and formula (X in
Scheme 1, and reacted as described therein; to yield the corresponding,

enantiomerically enriched compounds of formula (la) and formula (Ha).

One skilled in the art will recognize that the reactions on the
enantiomerically enriched compound of formula (XO04V) and subsequent
compounds are not expected to result in any significant amount of
racemization. Therefore the process of Scheme 6 resulls in enantiomerically

10 enriched compounds of formuia (I) and formula ().

One skilled in the art will further recognize that the compound of formula
(XXX may alternatively be reacted with, for example, a mbdure of (R}-methyl-
CBS and BHaMeoS as described above, to vield the corresponding compound
of formula (XXXIV) of the opposite stereo-orientation, i.e. a compound of

186 formula POAV-A)
OH

o {HOXKIV-A)
which compound of formuia QOUKIV-A) is then reacted as described in

Scheme 8, to yield the the corresponding compounds of formula (Ib} and (lib):

(ib)

20 One skilled in the art will further recognize that whenever a reaction step
as described in Scheme 6 above yields a mixture of regio-isomers, said mixture
of regio-isomers may be separated into its individual compounds, and the

individual compounds may then be further reacled as described above, 0 vield
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the corresponding enantiomerically enviched compound of formula (B or

formula (i), as desired.

Compounds of formula (XXXH) may alternatively be prepared according

5 o the process as outlined in Scheme 7.

OH
= Ry 4o
AN o) O
(XXXVHD 5 L) o

O
SR~ L i s
i/ G\N P
(XLI) & (XXXH) &
Scheme 7

Accordingly, a suitably substituted compound of formula OOV,
wherein At is Ciqalkyl, preferably methyl or ethyl, a known compound or
10 compound prepared by known methods; is reacted with a suitably substituted
compound of formula (XXX}, a known compound or compound prepared by
known methods; under Grignard conditions (in a suitably selected anhydrous
solvent such as THF); to yield the corresponding compound of formula (XL
The compound of formula (XL} is reacted with a suilably selected
15  oxidanis such as PCC, Martin's reagent, MnOs, and the like; in a suitably
selected organic solvent such as DCM, acetonitrile, and the like, to vield the
corresponding compound of formula (XLD.
The compound of formula (XL} is reacted with chloro((1R 2R, 33,5R}-
2,6, 8-trimethylbicyclo[3.1. 1lheptan-3-y{{1R 28,385 ,5R)-2,6,6-
20 trimethylbicycio[3.1.1lheptan-3-yliborane (also known as {(+)-diisopinocampheyl
chioroborane}, a known compound; in a suitably selected organic soivent such
as THF, toluene, ELO, and the like; to vield the coresponding,

enantiomerically enriched compound of formula OCG.



WO 2018/048762 PCT/US2017/050003

10

16

20

25

30

Pharmaceutical Compositions

The present invention further comprises pharmaceutical compositions
cortaining one or more compounds of formuia (i) or formula (1) with a
pharmacsutically acceptable carrier. Pharmaceutical compositions containing
one or mere of the compounds of the invention described herein as the active
ingredient can be prepared by intimately mixing the compound or compounds
with a pharmaceutical carrier according to conventional pharmaceutical
compounding techniques. The carrier may take a wide variety of forms
depending upon the desired route of administration {e.g., cral, parenteral).
Thus for liquid oral preparations such as suspensions, elixirs and solutions,
suitable carriers and additives include water, giveols, oils, alcohols, flavoring
agents, preservatives, stabilizers, coloring agents and the like, for solid oral
preparations, such as powders, capsules and tablets, suitable carriers and
additives include starches, sugars, diluents, granulating agenis, lubricants,
binders, disintegrating agents and the like. Solid oral preparations may aiso be
coated with substances such as sugars or be enteric-coated 50 35 1o modulate
major site of absorption. For parenteral administration, the carrier will usually
consist of sterile water and other ingredients may be added {0 increase
solubility or preservation. Injecitable suspensions or solutions may also be
prepared utilizing aqueous carriers along with appropriate additives.

To prepare the pharmaceutical compositions of this invention, one or
more compounds of the present invention as the active ingredient is intimately
admixed with a pharmaceutical carrier according to conventional
pharmaceutical compounding techniques, which carrier may take a wide
variety of forms depending of the form of preparation desired for administration,
e.g., oral or parenteral such as intramuscular. In preparing the compaositions in
oral dosage form, any of the usual pharmaceutical media may be employed.
Thus, for liguid oral preparations, such as for example, suspensions, elixirs and
solutions, suitable carriers and additives include water, glycols, oils, alcohols,
flavoring agents, preservatives, coloring agents and the like, for solid oral
preparations such as, for example, powders, capsules, caplets, gelcaps and
iablets, suitable carriers and additives include starches, sugars, diluents,

granulating agents, lubricants, binders, disintegrating agents and the like.
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Because of their ease in adminisiration, tablels and capsules represent the
most advantageous oral dosage unit form, in which case solid pharmacsutical
carriers are ocbvicusly employed. I desired, {ablets may be sugar coated or
enteric coated by standard techniques. For parenterals, the carrier will usually
comprise sterile water, through other ingredients, for example, for purposes
such as aiding solubility or for preservation, may be included. injectable
suspensions may also be prepared, in which case appropriate liquid carriers,
suspending agents and the like may be emploved. The pharmaceutical
compositions herein will contain, per dosage unit, e.g., tablet, capsule, powder,
injection, teaspoonful and the like, an amount of the active ingredient
necessary to deliver an effective dose as describad above. The
pharmaceutical compositions herein will contain, per unit dosage unit, 2.g.,
tabletl, capsule, powder, injection, suppository, teaspoonful and the like, of from
about 0.01 mg to about 1000 mg or any amount or range therein, and may be
given at a dosage of from about 8.01 mg/kg/day o about 300 mg/kg/day, or
any amount or range therein, preferably from about 0.1 mg/kg/day to about 50
mg/kg/day, or any amount or range therein, preferably from about 0.05
mg/kg/day to about 15 mo/kg/day, or any amount or range therein. The
dosages, however, may be varied depending upon the requirement of the
patients, the severity of the condition being treated and the compound being
employed. The use of either daily administration or post-pericdic dosing may
be employed.

Preferably these compositions are in unit dosage forms from such as
tablets, pills, capsules, powders, granuies, sterile parenieral solutions or
suspensions, metered aercsol or Hauid sprays, drops, ampoules, auloinjector
devices or supposiories; for oral parenteral, intranasal, sublingual or rectal
administration, or for administration by inhalation or insufflations. Alternatively,
the composition may be presented in a form suitable for once-weekly or once-
monthly administration; for example, an insoluble salt of the active compound,
such as the decanoate salt, may be adapted 1o provide a depot preparation for
intramuscular injection. For preparing solid compositions such as tablets, the
principal active ingredient is mixed with a pharmaceutical carrier, e.q.

conventional tableling ingredients such as corn starch, lactose, sucrose,
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sorbitol, tale, stearic acid, magnesium siearate, dicalcium phosphate or gums,
and other pharmaceutical diluents, e.q. water, to form a solid preformulation
composition containing a homogeneous mixture of a compound of the present
invention, or a pharmaceutically acceptable salt thereof. When referring to
these preformulation compositions as homogeneous, it is meant that the actlive
ingredient is dispersed evenly throughout the composition so that the
composition may be readily subdivided into equally effective dosage forms
such as tablets, pills and capsules. This solid preformulation composition is
then subdivided into unit dosage forms of the type described above containing
from about 0.01 mg to about 1,000 mg, or any amount or range therein, of the
active ingredient of the present invention. The tablets or pilis of the novel
composiion can be coated or otherwise compounded to provide a dosage form
yielding the advantage of prolonged action. For example, the tablet or pill can
comprise an inner dosage and an outer dosage component, the latier being in
the form of an envelope over the former. The two components can be
separated by an enteric layer which serves 1o resist disintegration in the
stomach and permits the inner component to pass intact into the dusdenum or
to be delayed in release. A variety of material can be used for such enteric
layers or coatings, such materials including a number of polymeric acids with
such materials as shellac, cetyl alcohol and celiulose acetate.

The liquid forms in which the novel compaositions of the present invention
may be incorporated for administration orally or by injection include, agueous
solutions, suitably flavored syrups, aquecus or oil suspensions, and flavored
emuisions with edible oils such as cottonseed oil, sesame oil, coconut oil or
peanut oil, as well as elixirs and similar pharmaceutical vehicles. Suitable
dispersing or suspending agents for aqueous suspensions, include synthetic
and natural gums such as tragacanth, acacia, alginate, dexiran, sodium
carboxymethyiceliuiose, methylcellulose, polyvinyi-pyrrolidone or gelatin.

The method of freating conditions, diseases or disorders described in the
present invention may also be carried out using a pharmacsutical composition
comprising any of the compounds as defined herein and a pharmaceutically
accepiable carrier. The pharmaceutical composiiion may contain between about

(.01 mg and about 1000 mg of the compound, or any amount or range therein;
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preferably from about 1.0 mg 1o about 500 mg of the compound, or any amount or
range therein, and may be constituted into any form suitable for the mode of
administration selected. Carriers include necessary and inert pharmaceutical
excipients, including, but not iimited to, binders, suspending agents, lubricants,
flavorants, sweeteners, preservatives, dyes, and coatings. Compositions suitable
for oral administration include solid forms, such as pills, tablets, caplets, capsules
{each including immediate release, limed release and sustained release
formulations), granules, and powders, and liquid forms, such as solutions, syrups,
glixers, emulsions, and suspensions. Forms useful for parenteral administration
include sterile solutions, emuisions and suspensions.

Advantageously, compounds of the present invention may pe administered
in & single daily dose, or the fotal daily dosage may be administered in divided
doses of two, three or four times daily. Furthermore, compounds for the present
invention can be administered in intranasal form via topical use of suitable
intranasal vehicles, or via transdermal skin patches well known to those of
ordinary skill in that art. To be administered in the form of a transdermal delivery
system, the dosage adminisiration will, of course, be continuous rather than
intermittent throughout the dosage regimen.

For instance, for oral administration in the form of z {ablet or capsule, the
active drug component can be combined with an oral, non-toxic pharmaceutically
acceptable inert carrier such as ethanol, giycerol, water and the like. Moreover,
when desired or necessary, suilable binders; lubricants, disintegrating agents and
coloring agents can also be incorporated into the resulting mixture. Suitable
binders include, without limitation, starch, gelatin, natural sugars such as glucose
or beta-lactose, com swesteners, natural and synthetic gums such as acacia,
fragacanth or sodium oleale, sodium stearate, magnesium stearate, sodium
benzoaie, sodium acetate, sodium chioride and the like. Disintegrators include,
without limitation, starch, methyi celiulose, agar, bentonite, xanthan qgum and the
like.

The liquid forms in suitably flavored suspending or dispersing agents such
as the synthetic and natural gums, for example, tragacanth, acacia, methyl-

celiulose and the like. For parenteral administration, sterile suspensions and



WO 2018/048762 PCT/US2017/050003

10

16

20

25

30

solutions are desired. Isctonic preparations which generally contain suitable
preservatives are empioyed when intravenous administration is desired.

To prepare a pharmaceutical composition of the present inveniion, a
compound of formula (1) as the active ingredient is intimatsly admixed with a
pharmaceutical carrier according 1o conventional pharmaceutical compounding
techniques, which carrier may take a wide variety of forms depending of the
form of preparation desired for administration {e.q. oral or parenteral). Suitable
pharmaceutically acceptable carriers are well known in the art. Descriptions of
some of these pharmaceutically acceptable carriers may be found in The

Handbook of Pharmaceutical Excipients, published by the American

Pharmaceutical Association and the Pharmaceutical Society of Great Britain.
Methods of formulating pharmaceutical compositions have been

described in numerous publications such as Pharmaceutical Dosage Forms:

Tablets, Second Edition, Revised and Expanded, Volumes 1-3, edited by

Lisberman et al; Pharmaceutical Dosage Forms: Parenteral Medications,

Volumes 1-2, edited by Avis et al;, and Pharmacsutical Dosage Forms:

Disperse Systems, Volumes 1-2, edited by Lieberman et al; published by

Marcel Dekker, Inc.

Compounds of this invention may be administersed in any of the foregoing
compositions and according o dosage regimens established in the art whenever
treatment of condilions, disorders or diseases, which are ameliorated by
antagonizing a glucagon receptor is required.

The daily dosage of the products may be varied over a wide range from
about 0.01 mg to about 10,000 mg per adult human per day, or any amount or
range therein. For oral administration, the compositions are preferably provided
in the form of tablets containing, 0.01, 0.05, 0.1, 0.5, 1.0, 2.5, 5.0, 10.0, 15.0,
25.0, 50.0, 100, 150, 200, 256 and 500 milligrams of the active ingredient for the
sympiomatic adjustmenti of the dosage 1o the patient to be treated. An effeclive
amount of the drug is ordinarily supplied at a dosage level of from about .01
mg/kg to about 300 mg/kg of body weight per day, or any amount or range
therein. Preferably, the range is from about G.1 to about 1000.0 mg/kg of body
weight per day, or any amount or range therein. More preferably, from about 0.1

to about 50.0 mg/kg of body weight per day, or any amount or range therein.
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More preferably, from about 0.5 to about 25.0 mg/kg of body weight per day, or
any amount or range therein. More preferably, from about 0.5 to about 15 mg/kg
of body weight per day, or any amount or range therein. More preferably, from
about 0.75 to about 7.5 mg/kg of body weight per day, or any amount or range
therein. The compounds may be administered on a regimen of 1 1o 4 times per
day.

Optimal dosages {o be administered may be readily determined by those
skilled in the art, and will vary with the particular compound used, the mode of
administration, the strength of the preparation, the mode of administration, and
the advancement of the disease condition. In addition, factors associated with the
particular patient being treated, including patient age, weight, diet and time of
administration, will resuit in the need to adjust dosages.

One skilled in the art will recognize that, both in vivo and in vitro trials
using suitable, known and generally accepted cell and / or animal modeis are
predictive of the ability of a test compound 1o treat or prevent a given disorder.

One skilled in the art will further recognize that human clinical trials
including first-in-human, dose ranging and efficacy trials, in healthy patienis
and / or those suffering from a given disorder, may be completed according to

rmethods well known in the clinical and medical arts.

Synthesis Examples

The following Examples are set forth to aid in the understanding of the
invention, and are not intended and should not be construad 1o limit in any way
the invention set forth in the claims which follow thereafter.

in the Examples which follow, some synthesis products are listed as
having been isolated as a residue. 1 will be understood by one of ordinary skill
in the art that the term “residue” does not limit the physical state in which the
produci was isclated and may include, for example, a solid, an oil, a foam, a
qum, a syrup, and the like.

In the Examples which follow, some synthesis step result in the coupling
of a substituent group to a N-atom on the indazole core of the compounds of
the present invention. One skilled in the art will recognize that such coupling

reactions generally result in the preparation of two regic-isomers, bound at the
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N-1 and N-2 nitrogen atoms of the indazole. Said regio-isomers are denoted in
the Examples which follow as the "N-1 substituted compound” and the N-2

substituted compound” respectively.

Example 1 - Compound #1
3-{4-{1-{5-{4-{fert-Butyhiphenvil-1H-indazol-1-vi}-3-

methyibutyibenzamidolpropangic acid

Siep A A reaction mixture of 5-bromo-1H-indazole (1.00 g, 5.08
mmol}, (4-(fert-butyliphenyilboronic acid {(1.08 g, 6.09 mmol}, KoCOs (1.68 g,
12.18 mmol} and tetrakis{triphenyiphosphine)palladium {0.59 g, 0.51 mmob in
1.4-dioxane (15 mL) and H2O (5 ml) was heated under Nz at 120°C ina
microwave for 3 h. The cooled midure was diluted with EtCAc and washed
with HoO. The organic phase was dried over Na:S04. Filtration and
conceniration vielded a solid. The solid was friturated with 10 mL of CH2Cl
and filtered. The resulting off-whiie solid was collected. The filtrate was
purified by chromatography on silica gel (20% to 30% EtQAc in heptane) to
yield a white solid. The solid coliected after filtration and after column {(5-(4-
tert-butyl-phenyl)-indazole) were combined and used in the next step.  H
NMR (CDCls, 400 MHz) & 10.06 (brs, 1H)), 8.13 (s, 1H), 7.84 (s, 1H), 7.67 (d, J
=885 Hz, 1H), 788 (d, J=83 Hz, 2H}, 7.58 (d, J= 8.5 Hz, 1H), 749 (d, /=83
Hz, 2H), 1.38 (s, 9H).

STERB: A mixture of (5-(d-tert-butyl-phenyi}-indazole) (043 g, 1.72
mmol), 4-(1-bromo-3-methylbutybenzoic acid (0.54 g, 1.8% mmol) and Cs,C0O3
(0.87 g, 2.06 mmob) in DMF (15 mL) under N2 was heated in an oil bath at 88°C

for 168 h. The reaction mixture was diluted with CHCly and filtered. The filirate
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was concentrated under high vacuum. The residus was purified by
chromatography on silica gel (heptane to 10% E{OAc in heptane) to yield the
N-1 substituted compound as an off-white foam solid. "H NMR
(CHLOROFORM-d) § 8.13 (s, 1H), 7.96 (d, J=8.1 Hz, 2H), 7.88 (s, 1H), 7.38-
7.60 {(m, 8H), 574 (dd, J=9.8, 5.4 Hz, 1H}, 3.87 (s, 3H}, 2.66-2.75 (m, 1H)},
2.03-212 (m, 1H), 1.42-1.53 (m, 1H), 1.37 (s, 9H), 0.99 (d, J=6.0 Hz, 3H), 0.97
(d, J=8.0 Hz, 3H);

followed by N-2 substituted compound as a white foam solid. 'H NMR
(CHLOROFORM-d) 8 8.03 (s, 1H), 7.99 (d, J=8.1 Hz, 2H), 7.77-7.82 {m, 2H),
7.83-7.680 {(m, 3H), 7.47 (d, J=8.1 Hz, 2H), 7.43 (d, J=8.1 Hz, 2H), 5.74 (dd,
J=8.2, 8.5 Hz, 1H), 3.88 (s, 3H), 2.57 (ddd, J=14.3, 8.9, 5.9 Hz, 1H), 2.13 (dt,
J=14.1, 7.2 Hz, 1H), 1.42-1.51 (m, 1H}, 1.37 (s, 9H), 1.01 (br d, J=8.8 Hz, 3H),
0.97 (br d, J=6.6 Hz, 3H).

STEP C: A solution of N-1 substituted compound (off-white foam
solid) (184 mg, 0.41 mmol) in THF/MeOH/H20 (4:1:1 viviv) (12 mb) was treated
with LICH (1 M in Hz0) (2 mL, Zmmol). The mixture was stirred at room
temperature for 2 h and then at 50°C for 1 h. After neutralization with 1N HCI,
brine was added and the mixiure was extracted with EtOAc twice. The
combined extracts were washed with brine and dried over Na,504. Filtration
and concentration of the filtrate vielded an off-white foam solid. TH NMR
(CHLOROFORM-d) 5 8.13 (s, 1H), 8.02 {d, J=8.3 Hz, 2H), 7.88 (s, 1H), 7.58
(dd, J=8.8, 1.7 Hz, 1H), 7.50-7.56 (m, 2H), 7.40-7.48 (m, 5H), 5.75 (dd, J=9.8,
5.4 Hz, 1H), 2.86-2.76 (m, 1H), 2.05-2.12 (m, 1H)}, 1.41-1.54 (m, 1H), 1.36 (s,
9H), 0.99 (4, J=6.2 Hz, 3H), 0.98 (t, J=6.2 Hz, 3H).

STERPD: To a mixture of the off-white foam of Step C (303 mg, 0.69
mmol} and N-(3-dimethylaminopropy-N-ethylcarbodiimide hydrochloride (198
mg, 1.03 mmol} in CH2Cl: (5 mL) at room temperature were added ferf-butyl 3-
aminopropanoate hydrochloride (150 mg, 0.82 mmol) and triethylamine (0.19
mi., 1.37 mmol). The solution was stirred at room temperature for48 h. The
reaction mixiure was concentrated and purified by chromatography on silica gel
(20% to 50% EtOAc in heptane) to yield a white solid. *H NMR
(CHLOROFORM-d) § 8.12 (s, 1H), 7.89 (s, 1H), 7.88 (d, J=7.8 Hz, 2H), 7.50-
7.59 {m, 3H), 7.38-7.50 (m, 5H}, 8.81 {br{, J=5.7 Hz, 1H), 5.73 (dd, J=8.8, 5.6
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Hz, 1H), 3.84 (g, J=5.8 Hz, 2H), 2.84-2.73 (m, 1H), 2.51 (1, J=5.8 Hz, 2H), 2.08
(ddd, J=14.0, 7.9, 6.2 Hz, 1H), 1.44 (s, 9H}, 1.36 (s, OH), 0.8 (, J=5.9 Hz, 3H),
0.97 {t, J=5.9 Hz, 3H); MS (ES, m/2) 568 [M+H"*].

STEPE: A solution of the white solid prepared in Step D (272 mg,
0.48 mmol) in 4 N HCl/dioxane (10 mL) was stirred at room temperature for 2 h.
After concentration of the reaction mixiure, the residue was purified by
chromatography on silica gel (CH2Cl: to 10% MeOH in CH2Cly) vielded the title
compound as a white foam solid.

H NMR (METHANOL-ds) 3 8.14 (5, 1H), 7.95 (s, 1H), 7.73 {d, J=8.3 Hz,
2H), 7.66 (s, 2H), 7.56 (d, J=8.3 Hz, 2H), 7.47 (br d, J=8.3 Hz, 2H), 7.44 (br d,
J=8.3 Hz, 2H), 5.93 {(dd, J=10.5, 5.1 Hz, 1H), 3.65-3.62 (m, 2H}, 2.64-2.73 (m,
1H}, 2.58 (t, J=6.8 Hz, 2H), 2.05 (ddd, J=13.8, 8.7, 5.3 Hz, 1H), 1.36-1.44 (m,
1H), 1.35 (s, 9H), 1.00 {d, J=6.6 Hz, 3H), 0.95 (d, J=6.6 Hz, 3H), MS (ES, m/z)
512 [M+H'L

Separation, by chiral HPLC, of the material prepared in Example 1
yielded the corresponding enantiomerically enriched Compound #37, which
was assigned an R* orientation, and the corresponding enantiomerically
enriched Compound #163, which was assigned the $* crientation.

Example 2 - Compound #34
3-{4-{1-{5-{4-(tert-butyliphenyl)-2H-indazol-2-y1}-3-
methyibutybibenzamidolpropanoic acid

STEP A A solution of the N-2 substituted white foam solid prepared
in Example 1, Step B (104 mg, 0.23 mmol) in THF/MeOH/H-0 (4:1:1 viviv) (12
mL) was treated with LIOH (1 M in H20) (2 mL, 2mmol). The mixture was

&4
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stirred at room temperature for 2 h and then at 50°C for 1 h. After
neutralization with 1N HCI, brine was added and the mixiure was extracted with
EtOAc thrice. The combined exfracts were washed with brine and dried over
Nas;504. Filtration and concentration of the filirate to yield an off-white foam
solid. *H NMR (CHLOROFORM-d) & 8.00-8.10 (m, 3H), 7.78-7.82 (m, 2H),
7.54-7 59 (m, 3H), 7.42-7.50 (m, 4H), 5.76 (br dd, J=8.8, 6.6 Hz, 1H), 2.53-2.62
(m, 1H), 2.09-2.18 {m, 1H), 1.40-1.53 (m, 1H), 1.37 (s, 9H), 1.02 (d, J=6.6 Hz,
3H), 0.98 (d, J=6.6 Hz, 3H).

STER B: To a mixture of the off-white foam prepared in Step A (161
mg, 0.37 mmol) and N-(3-dimethylaminopropyl-N-ethylcarbodiimide
hydrochloride (105 mg, 0.55 mmol) in CH2Clz (4 mL) at room temperature were
added ferf-butyl 3-aminopropancate hydrochioride (80 mg, 80.44 mmol) and
triethylamine (0.10 mL, 0.73 mmol). The solution was stirred at room
temperature for 48 h. The reaction mixture was concenirated and purified by
chromatography on silica gel (20% to 50% EtOAC in heptane) vielded a white
solid. "H NMR (CHLOROFORM-d) 8 8.02 (s, 1H), 7.77-7.81 (m, 2H), 7.72 (d,
J=8.1 Hz, 2H), 7.56 (d, J=8.3 Hz, 3H), 7.47 (d, J=8.3 Hz, 2H), 7.43 (d, J=8.1
Hz, 2H), 6.83 (br i, J=5.5 Hz, 1H), 5.72 {dd, J=8.9, 8.5 Hz, 1H), 3.65 (g, J=6.1
Hz, 2H), 2.50-2.58 (m, 3H}, 2.14 (di, J=14.2, 7.1 Hz, 1H), 1.41-1.50 {m, 10H),
1.37 (s, BH), 1.01 (d, J=6.6 Hz, 3H), 0.97 (d, J=6.6 Hz, 3H).

STEP C: A solution of the white solid prepared in Step B above (143
mg, 0.25 mmoi) in 4 N HCl/dioxane (5 mL) was stirred at room temperature for
2 h. After concentration of the reaction midure, the residue was purified by
chromatography on silica gel (CHxClz to 10% MeOH in CH2Clh) to vield the title
compound as a white foam solid.

TH NMR (METHANOL-ds) 8 8.44 (s, 1H), 7.87 (s, 1H), 7.77 (d, J=7.3 Hz,
2H), 7.65-7.69 {m, 1H), 7.54-7.62 (m, 3H), 7.43-7.52 {m, 4H), 5.85 (dd, J=10.0,
59 Hz, 1H), 360 (1, J=6.8 Hz, 2H), 2.53-2.63 (m, 3H), 2.12 (ddd, J=14.1, 8.2,
5.9 Hz, 1H), 1.33-1.41 (m, 10H), 1.02 (d, J=6.6 Hz, 3H), 0.96 (d, J=86.6 Hz, 3H);
MS (ES, maz) 512 [M+H*"]L

Example 3 - Compound #68
344-{1-{5-{4-{tert-Butyliphenyll-1 H-indazol-1-yvllethylibenzamidol

propancic acid
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STEP A To a mixture of the 4-(1-bromoethyhbenzoic acid (2.29 g,
10.0 mmol) and N-(3-dimethylaminopropyl)-N-ethyicarbodiimide hydrochloride
(2.01 g, 10.5 mmol) in CHxCl (30 mL) at room temperature were added methyl
3~-aminopropanocate hydrochioride (1.40 g, 10.0 mmol) and
diisopropylethyiamine (1.85 mL, 11.0 mmol}. The sociution was slirred at room
temperature for 168 h. The resuiting mixiure was diluted with CH.Clh and
washed successively with 1N aqueous HOI HxO (twice), brine and then dried
over Na;S0,. Filtration and concentration of the filtrate resulted in a residue
which was purified by chromatography on silica gel {20% to 50% EtOAcin
hepiane) to yield a white solid. "H NMR (CDCl;, 400 MHz) 8 7.75(d, J=83
Hz, 0.9H), 7.74 (d, J= 8.1 Hz, 1.1H) (fwo rotamers 0.9H + 1.1H = 2H), 7,49 (d,
J=81He, 1.1H), 7.48 (d, J= 8.3 Hz, 0.9H) (two rotamers 0.9H + 1.1H = 2H),
8.86 (brs, 1H), 5.20 (g, J = 8.9 Hz, 0.55H), 520 (g, /= 6.9 Hz, 0.45H)} (two
rotamers 0.55H + 0485H = 1H), 3.73 (f, J=59Hz, 2H), 3.71 (s, 3H), 288 {1, J
=58 Hz 2H), 204 (d, J= 8.9 Hz, 1.65H), 1.84 (d, /=6.9 Hz, 1.35H) (two
rotamers 1.85H + 1.35H = 3H); MS (ES, m/Z) 314, 316 [M+H"L

STERP B A mixture of the white solid of Step A and methy! 3-(4-(1-
bromo-3-methylbutylbenzamido)propanoate (0.38 g, 1.1 mmol} and Cs2C0s
(0.38 g, 1.2 mmol) in DMF (6 mL) under N; was heated in an oil bath at 68°C
for 18 h. The reaction mixiure was diluted with CHxCl, and filtered. The filirate
was concenirated in vacuo 1o vield a residue, which was purified by
chromatography on silica-gel (20% to 80% EtOAc in heptane) to yield the N-1
substituted compound as an off-white foam solid. "H NMR (CDCls, 400 MHz) &
8.11 (s, 1H}, 7.90 (s, 1H), 7.70 (d, J=8.1 Hz, 2H), 7.45-7.56 {m, 5H), 7.28-7.33
(m, 3H), 8.77 (brt, J=5.6 Hz, 1H), 5.86 (g, J=6.8 Hz, 1H), 3.66-3.72 {m, 5H),
282 (t, J=5.9 Hz, 2H), 2.07 (d, J=6.8 Hz, 3H), 1.26 (s, SH); MS (ED, m/z) 484
M+HT;

followed by the N-2 substituted compound as a colorless film stuck on
flask wall. 'H NMR (CDCls, 400 MHz) 8 7.98 (s, 1H), 7.71-7.81 {m, 4H), 7.54-

66
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7.80 (m, 3H), 7.47 (d, J=8.3 Hz, 2H), 7.31 (d, J=8.3 Hz, 2H), 6.84 (br t, J=5.7
Hz, 1H), 5.86 (g, J=7.0 Hz, 1H), 3.687-3.73 (m, 5H), 2.64 (1, J=5.7 Hz, 2H), 2.03-
2.10 (m, 3H), 1.37 (s, OH);, MS (ES, nvz) 484 [M+H*].

STERP C: The off-white foam solid prepared in Step B (the N-1
substituted compound 199 mg, 0.41 mmol} in THF/MeOH/MHO (4:1:1 viviv) (12
mbL) was treated with LIOH (1 M in H20) (2 mL, 2 mmol}). The mixture was
stirred at room temperature for 3 h. Saturated NH4Cl agueous solution was
added and the resulling mixture was extracted with EtOAc thrice. The
combined extracts were washed with brine and dried over Na:50,. Filtration
and concentration of the filirate resulted in a residue, which was purified by
chromatography on silica-gel {(10% MeaOH in CH2Cl) to yield the title
compound as a while foam solid.

'H NMR (CDCls, 400 MHz) 8 8.11 (s, 1H), 7.89 (s, 1H), 7.67 (d, J=8.1
Hz, 2H), 7.44-7.58 (m, BH), 7.27-7.32 (m, 3H), 8.79 {(brt, J=5.9 Hz, 1H), 5.85
(g, J=8.8 Hz, 1H), 3.67 (dt, J=5.8 Hz, 2H}, 2.65 (br{, J=5.8 Hz, 2H), 2.04 (d,
J=6.8 Hz, 3H), 1.36 (s, 8H).

Example 4 - Compound #161
3 4-{1-{5-{4-{fert-butvliphenyl)-2H-indazol-2-yhiethylibenzamido)

propancic acid

. N ’
=3 N OH
al Ny
O o

The coloriess film prepared in Example 3, Step B (the N-2 substituted
compound, 108 mg, 0.22 mmol} in THF/MeOH/H20 (4:1:1 viviv) (12 mL) was
freated with LIOH (1 M in HxO) (2 mb, 2 mmol}. The mixiure was stirred at
room temperature for 3 h. Saturated NH.Cl agueous solution was added and
the resuiting mixiure was exiracted with EtOAc thrice. The combined extracts
were washed with brine and dried over Na:30,. Filtration and concentration of
the filtrate resulted in a residue, which was purified by chromatography on
silica-gel (10% MeOH in CH2Cly) fo vield the title compound as a yellowish
foam solid.

H NMR (CDCls, 400 MHz) 38.00 (s, 1H), 7.67-7.81 (m, 4H), 7.45-7.60

(m, 5H), 7.29 (br d, J=8.1 Hz, 2H), 6.90 (br s, 1H), 5.89 (q, J=7.0 Hz, 1H), 3.68
87
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{(brdi, J=4.9 Hz, 2H), 2.65 (t, J=4.8 Hz, 2H), 2.04 (br d, J=7.0 Hz, 3H}, 1.37 (s,
9H).
Example 5 - Compound #8
3-{4-{1-{5-{2. 4-Dichlorophenyil-1H-indazol-1-yi}-3-
methyibutybbenzamidolpropanocic acid

Ci

=\,

N

HO

O

STEP A A mixture of 5-bromo-1H-indazole (2.10 g, 10.68 mmol),
methyt 4-(1-bromo-3-methylbutylibenzoate (3.05 g, 10.68 mmol), and Cs.C0;
{4.18 g, 12.82 mmol) in DMF {40 mL) under N; was heated in an cil bath at
88°C for 6 hr. The reaction mixture was diluted with CHxCl: and filtered
through CELITE. The filtrate was concentrated under high vacuum fo yield a
residue, which was purified by chromatography on silica gel (heptane to 10%
EtOAC in heptane) to yield the N-1 substituted compound as a yellow oil. 'H
NMR (CHLORQOFORM-d) 3 8.02 (s, 1H), 7.95 (d, J=8.3, 2H), 7.87 (d, J=1.7 Hz,
1H), 7.38 {dd, J=8.8, 1.7 Hz, 1H), 7.35 (d, J=8.3 Hz, 2H), 7.25 (d, J=8.8 Hz,
1H), 5.67 {dd, J=8.9, 5.5 Hz, 1H), 3.88 (s, 3H), 2.66 (ddd, J=14.0, 8.9, 5.5 Hz,
1H), 2.06 {ddd, J=14.0, 8.5, §.5 Hz, 1H), 1.35-1.47 {m, 1H)}, 0.96 (d, J=6.6 Hz,
3H), 0.94 (d, J=6.6 Hz, 3H);

followed by the N-2 substituted compound as a brownish oil. 'H NMR
(CHLOROFORM-d) 6 7.80 (d, J=8.3 Hz, 2H), 7.03 (s, 1H), 7.79 (d, J=1.7 Hz,
1H}, 7.61 (d, J=9.3 Hz, 1H), 7.40 (d, J=8.3 Hz, 2H), 7.33 {dd, J=8.3, 1.7 Hz,
1H), 5.70 {dd, J=9.3, 6.6 Hz, 1H), 3.89 (5, 3H}, 2.48-2.57 (m, 1H}, 2.12 (g,
J=14.0, 7.1 Hz, 1H), 1.35-1.46 (m, 1H}, 0.99 (d, J=6.6 Hz, 3H), 0.98 (d, J=6.6
Hz, 3H).

STER B: A solution of the yellow oil prepared in Step A above {(the
N-1 substituted compound, 1.25 g, 3.12 mmol) in THF/MeOH/H20 (4:1:1 viviv,
48 mlL) was treated with LiOH agueous solution (1 M in H20, 8 mb, 8 mmal).
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The reaction mixture was stirred in an oil bath at 50°C for 2 h. Hydrochleric
acid (1 M in HO) was added to neutralize the mixture. Brine was added and
the resulling mixture was extracted with EtOAc thrice. The combined extracts
were washed with brine and dried over Na S04, Filiration and concentration of
the filtrate yielded a slightly yellowish foam solid. 'H NMR ({CHLOROFORM-d)
8. 7.94-8.07 (m, 3H), 7.87 (5, 1H), 7.33-7.43 {m, 3H), 7.25 {d, J=8.8 Hz, 1H),
5.68 (dd, J=9.8, 5.6 Hz, 1H), 261-2.71 (m, 1H), 2.01-2.10 (m, 1H}, 1.236-1.4¢
{m, 1H}, 0.96 (d, J=6.6 Hz, 3H), 0.95 (d, J=6.8 Hz, 3H).

STERP C: To a mixture of the slightly yeliowish foam solid of Step B
(1.11 g, 2.87 mmol), teri-butyl 3~-aminopropancate hydrochloride (0.46 g, 2.53
mmoly and HATU (1.05 g, 2.76 mmol) in DMF (25 mL) at room temperaiure
was added diisopropylethylamine (1.19 mb, 6.88 mmol). The solution was
stirred at room temperature for 18 h. Water was added and the resulting
mixture was extracted with EtOAc thrice. The combined exiracts were washed
with H2O, brine and dried over NaxS0y. Filtration and concentration of the
filtrate resulted in a residue, which was purified by chromatography on silica ged
(heptane to 30% EtOAc in heptane) to vield a yeliow solid. "H NMR
(CHLOROFORM-d) &: 8.01 (s, 1H), 7.86 (d, J=1.5 Hz, 1H), 7.67 (d, J=8.3 Hz,
2H), 7.39 (dd, J=8.9, 1.5 Hz, 1H}, 7.34 (d, J=8.3 Hz, 2H), 7.25(d, J=B.9 Hz,
1H), 8.80 (brt, J=5.9 Hz, 1H), 5.66 (dd, J=9.8, 5.6 Hz, 1H), 3.65 (g, J=5.9 Hz,
2H), 2.57-2.68 (m, 1H), 2.51 (t, J=5.9 Hz, 2H), 2.06 (ddd, J=14.0, 8.3, 5.9 Hz,
1H), 1.37-1.46 {m, 10 H), 0.96 (d, J=6.6Hz, 3H), 0.95 (d, J=8.6Hz, 3H), MS
(ES, m/z) 458, 460 [M-1Bul.

STEP D A mixture of the yellow solid of Step C (77 mg, 0.15 mmol),
(2 4-dichiorophenyliboronic acid (38 mg, 0. 20 mmol), PAC(dppfi-CHCl, (12
mg, 0.015 mmol} and KxCOs (68 mg, 0.40 mmol} in 1, 4dioxane (1.5 mL)/water
(0.5 mL) was heated under Nz at 90°C for 3 h. The cooled reaction mixture
was diluted with CH2Cls, dried over Nax80, and filtered through CELITE. The
filtrate was concentrated and the residue was purified by chromatography on
silica gel (heptane to 40% EtOAc in heptane) to vield a white solid. TH NMR
(CHLOROFORM-~d) 8§ 812 (s, 1H), 7.74 (s, 1H), 7.69 (d, J=8.3 Hz, 2H), 7.50 (d,
J=1.5 Hz, 1H), 7.35-7.44 {m, 5H), 7.28-7.30 {m, 2H), 6.80 (br t, J=6.1 Hz, 1H),
573 {dd, J=8.5, 5.9 Hz, 1H}, 3.85 (q, J=6.1 Hz, 2H), 2.68 (ddd, J=13.9,9.5,5.6
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Hz, 1H), 2.52 (t, J=6.1 Hz, 2H), 2.10 (ddd, J=13.9, 8.3, 5.8 Hz, 1H), 1.41-1.52
(m, 10H), 0.89 (d, J=6.6, 3H), 0.98 (d, J=6.8, 3H); MS (ES, m/z) 580 [M+H"*].
STEPE: A solution of the white solid prepared in Step D (72 mg,
0.12 mmol} in TFA/CH.Cls (1.1 viv, 4 mL) was stirred at room temperature for
5 1h. Afler conceniration, the residue was purified by chromatography on silica
gel (2% to 10% MeOH in CH2Clz) to vield the title compound as a white solid.
H NMR (CHLOROFORM-d) 8 8.12 (5, 1H), 7.73 (s, 1H), 7.67 (d, J=8.1
Hz, 2H), 7.49 (s, 1H), 7.35-7 .44 {(m, 4H), 7.24-7 .31 {m, 2H), 6.79 (br {, J=5.6
Hz, 1H), 573 (dd, J=9.5, 5.9 Hz, 1H), 3.87 (q, J=5.5 Hz, 2H), 2.61-2.70 {m,
10 3H), 2.08 (ddd, J=14.0, 8.0, 5.9 Hz, 1H), 1.48 (dt, J=13.4, 6.6 Hz, 1H)}, 0.98 (d,
J=6.8 Hz, 3H), 0.96 (d, J=6.6 Hz, 3H), M3 (ES, m/z) 524 [M+H"*]
Example 6 - Compound #226
3-{4-{1-{5-{2.4-Dichlorophenyl}-2H-indazol-2-yi}-3-

methyibutyibenzamidolpropangic acid

%zc
HN
=)
Ci\&f”\? / _ﬂ:\
S N

15
STERP A A solution of the brownish oil prepared in Example 5, Step

A (the N-2 substituted compound, 0.71 g, 1.77 mmol) in THF/MeOH/H20 (4:1:1
viviv, 12 mL} was treated with LiIOH aqueous solution (1 M in H20, 2 miL, 2
mmol}. The reaction mixture was stirred in an cil bath at 80°C for 2 h.

20  Hydrochloric acid (1 M in Ho0O) was added to neutralize the mixture. Brine was
added and the resulting mixture was exiracted with EtOAc thrice. The
combined extracts were washed with brine and dried over Nax30,. Filtration
and concentration of the filtrate yielded a yellowish foam solid. TH NMR
(CHLOROFORM-~d) § 8.02 (br d, J=7.8 Hz, 2H), 7.93 (s, 1H), 7.79 (s, 1H), 7.62

25  (d,Jd=8.3 Hz, 1H), 7.39 (br d, J=7.8 Hz, 2H), 7.33 (dd, J=0.3, 1.7 Hz, 1H), 5.70
(dd, J=8.8, 6.6 Hz, 1H), 2.51 {ddd, J=14.2, 8.8, 6.1 Hz, 1H), 2.10 {dt, J=14.2,
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7.2 Hz, 1H), 1.34-1.45 (m, 1H}, 0.99 (br d, J=86.8 Hz, 3H}, 0.95 (br d, J=6.6 Hz,
3H).

STPEB: To a mixture of the yellowish foam solid prepared in Step A
{0.83 g, 1.63 mmol), methyl 3-aminopropanocate hydrochioride (0.25 g, 1.79
mmel)y and HATU {0.74 g, 1.85 mmaol} in DMF (15 mL) al room temperature
was added diisopropylethylamine (0.84 mL, 4.88 mmol). The solution was
stirred at room temperature for 16 h. Waler was added and the resulting
mixture was extracted with EtOAc thrice. The combined extracts were washed
with H20, brine and dried over Na S04 Filtration and concentration of the
filtrate resulted in a residue, which was purified by chromatograph on silica gel
{10% to 40% EtOAC in heptane) to yield a gray solid. TH NMR
(CHLOROFORM-d) § 7.92 (s, 1H), 7.78 (s, 1H)}, 7.72 (d, J=8.3 Hz, 2H)}, 7.61 (d,
J=9.0 Hz, 1H), 7.41 {(d, J=8.3 Hz, 2H), 7.32 (dd, J=9.0, 1.5 Hz, 1H), 8.80 (br {,
J=8.5 Hz, 1H), 5.68 {(dd, J=8.7, 7.0 Hz, 1H), 3.67-3.73 (m, 5H), 2.64 (i, J=5.7
Hz, 2H), 2.45-2.85 {m, 1H}, 2.04-2.17 {m, 1H), 1.40 (ddd, J=6.8, 6.8, 6.6 Hz,
1H), 0.88 {br d, J=6.6 Hz, 3H), 0.95 (br d, J=6.8 Hz, 3H)

STEP C: A mixture of the gray solid prepared in Step B (47 mg, 0.10
mmol}, (2, 4-dichiorophenybboronic acid (21 mg, 0. 11 mmol),
PACL{dpph»CH.Ch (8 mg, 0.01 mmol) and K COs (30 mg, 0.22 mmol} in
dioxane (1 mL)/water (0.3 mL) was heated at 85°C under Nz for4 h. The
cooled reaction mixture was diluted with CH2Cl., dried over NaxSOs and filtered
through CELITE. The filtrate was concenirated and the residue was purified by
chromatography on silica gel (10% to 50% EtOAcC in heptane) {o yield a white
solid. "H NMR (CHLOROFORM-d) & 8.04 (s, 1H), 7.77 {d, J=8.0 Hz, 1H), 7.73
(d, J=8.3 Hz, 2H)}, 7.863 (s, 1H), 7.42-7.51 (m, 3H), 7.28-7.34 (m, 3H), 8.79 (br t,
J=5.9 Hz, 1H), 5.73 {dd, J=8.8, 6.6 Hz, 1H), 3.68-3.73 (m, 5H), 2.64 (t, J=5.9
Hz, 2H), 2.55 (ddd, J=14.4, 8.8, 6.2 Hz, 1H)}, 2.11-2.18 (m, 1H), 1.38-1.51 (m,
1H), 1.01 {d, J=6.6 Hz, 3H), 0.98 (d, J=6.6 Hz, 3H), MS (ES, m/z) 538 [M+H*].

STEP D The white solid prepared in Step C (23 mg, 0.04 mmol) in
THF/MeOH/M:O (4:1:1 vivivy (6 ml) was treated with LIOH (1 M in HxO) (1 mlL,
1 mmol). The mixiure was stirred at room temperature for 2 h. After the
reaction was with 1N HCI aqueous solution, the mixture was extracied with

EtOAc thrice. The combined extracts were washed with brine and dried over
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NaS04. Filtration and concentration of the filtrate yielded the title compound
as a white solid.
H NMR (CHLOROFORM-d) 3 8.05 (s, 1H), 7.75 (br d, J=9.0 Hz, 1H),

7.71 {brd, J=7.8 Hz, 2H}, 7.63 (s, 1H}, 7.49 (s, 1H), 7.43 {(br d, J=7.8 Hz, 2H),
5 7.32{d,J=9.0Hz, 1H), 7.25-7.30 {m, 2H), 8.95 (br s, 1H), 5.79 (br i, J=7.7 Hz,

1H), 3.65-3.73 (m, 2H), 2.67 {m, 2H), 2.45-2.60 {m, 1H), 2.06-2.16 (m, 1H),

1.43 (m, 1H), 0.99 (br d, J=6.6 Hz, 3H), 0.96 (br d, J=8.6 Hz, 3H); MS (ES, m/z)

524 [M+H"].

10 The following compounds (as shown in Examples 7-15 below) were
similarly prepared according o the procedures described in Examples 5 and 6,
selecting and substituting a suitably substituted boronic acid in the Suzuki
coupling step.

Example 7 - Compound #38
15 3-{4-{1-{5-{4-Chloro-2-methyiphenyi)-1H-indazol-1-yl}-3-

methyibutvhbenzamidolpropanoic acid

'H NMR (CHLOROFORM-d) & 8.10 (5, 1H), 7.68 (br d, J=8.1 Hz, 2H),

7.59 (s, 1H), 7.37-7.43 (m, 3H), 7.13-7.24 (m, 4H), .78 (brt, J=5.5 Hz, 1H},

20 573 (dd, J=9.5, 5.9 Hz, 1H), 3.63-3.73 (m, 2H), 2.61-2.72 {m, 3H), 2.23 (s, 3H),
2.09 (ddd, J=13.9, 8.2, 6.0 Hz, 1H), 1.47 (dt, J=13.9, 6.7 Hz, 1H), .98 (d, J=5.8
Hz, 3H), 0.96 (d, J=5.9 Hz, 3H).

Example 8 - Compound #1868
3-{4-{1-{5-{4-Chilcro-2-methyviphenyl}-2H-indazol-2-yi}-3-
25 methyibutybibenzamidolpropanoic acid
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HN

"H NMR (CHLOROFORM-d) 8 8.03 (s, 1H), 7.73 (br d, J=7.8 Hz, 3H),
7.40-7.52 (m, 3H), 7.14-7.26 (m, 4H), .97 (brt, J=5.6 Hz, 1H), 5.81 (br dd,
J=8.3, 7.1 Hz, 1H), 3.70 {g, J=5.5 Hz, 2H), 2.67 (brt, J=5.5 Hz, 2H), 2.46-2.55
{m, 1H), 2.23 (s, 3H), 2.06-2.20 (m, J=14.0, 7.1, 7.1 Hz, 1H), 1.37-1.42 (m, 1H),
1.00 (br d, J=8.8 Hz, 3H), 0.96 (br d, J=06.6 Hz, 3H); MS (ES, m/z) 504 [M+H*]

Example 8 - Compound #41
3{4-{1-({5-(2-Chicro-4-{triflucromethvliphenyli-1 H-indazol-1-yi}-3-
methyibutybbenzamidolpropanocic acid

'H NMR (CHLOROFORM-d) &: 8.15 (s, 1H), 7.77 (s, 1H), 7.75 (s, 1H),
7.68 (brd, J=8.1 Hz, 2H), 7.57 (br d, J=8.1 Hz, 1H), 7.37-7.48 (m, 5H), 6.80 (br
t, J=5.6 Hz, 1H), 5.74 (brdd, J=8.7, 5.7 Hz, 1H), 3.68 (g, J=5.2 Hz, 2H}, 2.62-
271 (m, 3H), 2.04-2.13 (m, 1H}, 1.41-1.51 (m, 1H), 0.98 (d, J=5.8 Hz, 3H), 0.97
(d, J=5.9 Hz, 3H); MS (ES, myz) 558 [M+H"].

Exampie 10 —~ Compound #225
3{4-{1-{5-(2-Chicro-4-{triflucromethvliphenyl}-2H-indazol-2-yi}-3-
methyibutybbenzamidolpropanocic acid

=~
3
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H NMR (CHLOROFORM-d) 3 8.08 (s, 1H), 7.86-7.80 (m, 5H), 7.53-7.80
{m, 1H), 7.48 (d, J=8.1 Hz, 1H), 7.44 (d, J=8.1 Hz, 2H), 7.35 (d, J=8.8 Hz, 1H},
8.93 (bri, J=5.5 Hz, 1H), 5.77-5.83 {m, 1H), 3.70 (g, J=5.4 Hz, 2H}, 2.868 (br t,

5 J=54Hz 2H), 252 {ddd, J=14.4, 8.6, 59 Hz, 1H), 2.13 {dt, J=14.4, 7.2 Hz,
1H), 1.38-1.48 (m, 1H), 1.00 {d, J=6.6 Hz, 3H), 0.96 (d, J=6.6 Hz, 3H); MS (ES,
m/zy 558 [M+H™.

Example 11 - -Compound #84
3-{{4-(3-Methvi-1-{5-{2-methyl-4-{trifluoromethyliphenvli-1H-indazol-1-

10 yvhbutyhibenzyDaminolpropanoic acid

-5
’N\A\

1\\\.)* N’N \}\

"H NMR (CHLOROFORM-d) 8 8.14 (br s, 1H), 7.65-7.73 (m, 2H), 7.63
(5, TH), 7.39-7.54 (m, 5H), 7.28-7.38 (m, 2H), 6.73-8.81 (m, 1H), 5.75 (br dd,
J=8.0, 5.6 Hz, 1H), 3.70 (br d, J=5.4 Hz, 2H), 2.64-2.75 {m, 3H), 2.30 (s, 3H),
16 2.05-2.14 (m, 1H), 1.43-1.53 (m, 1H)}, 0.99 (1, J=6.0 Hz, 3H), 0.98 {t, J=6.0 Hz,
3H), MS (ES, m/z) 538 [M+H*].
Example 12 ~ Compound #189
34{4-{3-Methyl-1-{&-Z-methvl-4-{triflucromethyliphenyl-2H-indazol-2-

vhibutviibenzamidolpropanoic acid

74
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H NMR (CHLOROFORM-d) 8 8.05 (s, 1H), 7.68-7.80 {m, 3H), 7.43-7.85
{m, 5H), 7.34 (d, J=8.1 Hz, 1H}, 7.23 (d, J=8.8 Hz, 1H), 6.94 (br {, J=5.7 Hz,
1H), 5.81 (brt, J=7.7 Hz, 1H), 3.70 (q, J=5.8 Hz, 2H), 2.68 (br i, J=5.8 Hz, 2H),
2.47-2.57 (m, 1H), 2.32 (s, 3H), 2.14 (dt, J=13.8, 7.0 Hz, 1H), 1.37-1.50 (m,
1H), 1.01 (d, J=6.4 Hz, 3H), 0.97 (d, J=6.8 Hz, 3H); MS (ED, m/z) 538 [M+H"].
Example 13 ~ Compound #38
3-{{4-{1-{5-{4-Methoxyphenyl-1H-indazol-1-vi}-3-

methyibutviibenzyilaminolpropanoic acid

S
P

N

—
HO«(

¢

H NMR (CHLOROFORM-d) 3 8.11 (s, 1H), 7.84 (s, 1H), 7.86 (d, J=8.1
Hz, 2H), 7.47-7.56 (m, 3H), 7.34-7.42 (m, 3H), 6.98 (d, J=8.8 Hz, 2H), 6.78 (br
t, J=8.0 Hz, 1H), 5.73 (dd, J=8.8, 5.8 Hz, 1H), 3.85 (s, 3H), 3.81-3.73 (m, 2H},
261-2.71 (m, 3H), 2.06 (ddd, J=13.8, 8.4, 5.7 Hz, 1H), 1.45 (dt, J=13.8, 6.7 Hz,
1H), 0.97 {t, J=6.6 Hz, 3H), 0.85 (1, J=6.6 Hz, 3H); MS (ES, m/z) 486 [M+H"].

Exampile 14 —~ Compound #10
3-{{4-{3-Methyl-1-(5-{4-{triflucromethoxyiphenvil-ik-indazol-1-
viibutvibenzvllaminolpropanocic acid
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"H NMR (CHLOROFORM-d) 5 8.13 (s, 1H), 7.88 (s, 1H), 7.67 (d, J=8.3
Hz, 2H), 7.51-7.60 (m, 3H), 7.41-7.46 (m, 1H), 7.38 (d, J=8.3 Hz, 2H), 7.28 (dd,
J=8.8, 2H), 8.74 (t, J=6.1 Hz, 1H), 5.73 (dd, J=8.8, 5.6 Hz, 1H), 3.67 (g, J=6.0
Hz, 2H), 2.62-2.71 {m, 3H), 2.07 {ddd, J=14.0, 8.5, 5.6 Hz, 1H), 1.40-1.51 (m,
1H), 0.98 {§, J=8.5 Hz, 3H) 0.96 (1, J=6.5 Hz, 3H): MS (ES, m/z) 540 [M+H"].
Example 15 ~ Compound #118
3-{{4-{1-{5-{3.5-Dichiorophenyil-iH-indazoi-1-yi}-3-

methylbutylibenzybiaminclpropancic acid

'H NMR (CHLOROFORM-d) 3 8.13 (s, 1H), 7.87 (s, 1H), 7.85-7.71 (m,
2H), 7.38-7.52 (m, 8H), 7.32 (f, J=1.8 Hz, 1H), 8.66-6.74 (m, 1H), §.73 {dd,
J=9.4, 5.5 Hz, 1H), 3.84-3.75 {m, 2H), 2.62-2.74 {m, 3H), 2.03-2.13 {m, 1H),
1.41-1.51 (m, 1H), 0.98 (1, J=6.0 Hz, 3H), 0.97 (1, J=6.0 Hz, 3H); MS (ES, m2)
524 [M+H'L

Exampile 16 —~ Compound #113
3-{5-{1-{5-{2 4-Dichlorophenyil-1H-indazol-1-yi}-3-
methyibutybpicolinamidolpropanoeic acid
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STERP A A mixture of 5-bromo-1H-indazole (2.69 g, 13.65 mmol),
meihyt 5-(1-bromo-3-methyibutylipicolinate (3.55 g, 12.42 mmol}, and CsC0s
(5.34 g, 16.38 mmol} in BMF (50 mb) under N2 was heated in an oil bath at
88°C for 60 hr. The reaction mixture was diluted with CH2Cly and filtered

through CELITE. The filirate was concenirated under high vacuum to vield a

.

)
O

residue, which was purified by chromatography on silica gel (10% to 40%
EtOAc in heptane) to yield a vellow oil {the N-1 substituted compound). 'H
NMR (CHLOROFORM-d) 8 8.71 (d, J=2.2 Hz, 1H), 8.03 (s, 1H), 8.04 (d, J=8.6
Hz, 1H), 7.88 (d, J=1.5 Hz, 1H), 7.79 (dd, J=8.8, 2.2 Hz, 1H), 7.43 (dd, J=8.9,
1.5 Hz, 1H), 7.28 (d, J=8.9 Hz, 1H), 5.71 {dd, J=10.0, 5.6 Hz, 1H), 3.98 (s, 3H),
2.68 (ddd, J=13.8, 10.0, 5.6 Hz, 1H), 2.04 (ddd, J=14.0, 84, 56 Hz, 1H), 1.35-
1.47 (m, 1H), 0.97 (d, J=5.4 Hz, 3H), 0.95 (d, J=5.4 Hz, 3H);

followed by a second yellow oil (the N-2 substituted compound). H
NMR (CHLOROFORM-d} 6 875 (d, J=2.2 Hz, 1H), 8.08 {d, J=8.3 Hz, 1H), 7.97
(s, 1H), 7.87 (dd, J=8.3, 2.2 Hz, 1H), 7.80 {d, J=1.8 Hz, 1H), 7.60 (d, J=8.2 Hz,
1H), 7.34 (dd, J=9.2, 1.8 Hz, 1H), 5.68-5.75 {m, 1H), 3.99 (s, 3H), 2.58 {ddd,
J=13.9, 8.4, 6.0 Hz, 1H), 2.04-2.15 {m, 1H), 1.34-1.43 (m, 1H), 1.01 (d, J=6.6
Hz, 3H), 0.96 (d, J=6.6 Hz, 3H);

STERP B: A solution of the first vellow oil (the N-1 substituted
compound, 1.85 g, 4.671 mmol) in THF/MeOH/H0 (4:1:1 viviv, 80 mL) was
treated with LIOH agqueous solution {1 M in H20, 10 mL, 10 mmol). The
reaction mixiure was stirred in an oil bath at 50°C for 2 h. Hydrochloric acid (1
M in H2QO) was added to neutralize the mixture. Brine was added and the
resuiting mixiure was exiracted with EtQAc thrice. The combined extracts were
washed with brine and dried over NaxS0s. Fillration and concentration of the

filtrate yielded a white foam solid. 'H NMR (CHLOROFORM-d) 8 8.59 (s, 1H),
77
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8.15 (d, J=8.1 Hz, 1H), 8.05 (s, 1H), 7.86-7.96 (m, 2H), 7.46 (dd, J=9.0, 1.7 Hz,
1H), 7.29 (d, J=8.8 Hz, 1H), 574 (dd, J=10.1, 5.4 Hz, 1H), 2.71 (ddd, J=14 .1,
10.1, 5.4 Hz, 1H), 1.98-2.08 (m, 1H), 1.35-1.48 (m, 1H), 0.98 {{, J=8.8 Hz, 3H),
0.96 {t, J=6.8 Hz, 3H).

STERP C: To a mixture of the white foam prepared in Step B (1.79 g,
4.50 mmol), tert-bubyl 3-aminopropancaie hydrochloride (0.82 g, 5.06 mmol)
and HATU (1.05 g, 2.76 mmol) in DMF (30 mL) at room temperature was
added diisopropviethylamine (2.38 mL, 13.8 mmol). The solution was stirred at
room temperature for 16 h. Waler was added and the resulting midure was
extracted with EtOAC thrice. The combined extracts were washed with HO,
brine and dried over Na,80y. Filtration and concentration of the filtrate yielded
a residue, which was purified by chromatography on silica gel {10% to 40%
EtOAC in heptane) fo yield a white solid. TH NMR (CHLOROFORM-d) 8: 8.51
(d, J=2.1 Hz, 1H), 8.37 (brt, J=6.1 Hz, 1H), 8.10 (d, J=8.1 Hz, 1H), 8.03 (s,
1H), 7.88 {d, J=1.5 Hz, 1H), 7.80 (dd, J=8.1, 2.1 Hz, 1H), 7.43 (dd, J=8.8, 1.5
Hz, 1H), 7.29 (d, J=8.8 Hz, 1H), 5.70 (dd, J=8.8, 5.5 Hz, 1H)}, 3.67 (g, J=6.1 Hz,
2H), 2.63-2.72 (m, 1H), 2.53 (1, J=6.1 Hz, 2H), 2.05 {ddd, J=14.0, 8.5 56 Hz,
1H}, 1.36-1.48 (m, 10H), 0.96 (1, J=6.1 Hz, 3H), 0.95 (1, J=6.1 Hz, 3H); MS (ES,
m/z) 515, 517 [M+H*].

STEP D: A mixture of the white solid prepared in Step C (77 mg,
0.15 mmol), (2.4-dichiorophenyi}boronic acid (38 mg, 0. 20 mimoi),
PdCh{dppfH-CH-Ch (12 mg, 8.015 mmol) and KoCOs (55 mg, 0.40 mmol) in
1,4-dioxane (1.5 mbL)ywater (0.5 mL) was heated under Nz at 80°C for 16 h.
The cooled reaction mixture was diluted with CHoCls, dried over Nax80; and
filtered through CELITE. The filirate was concentrated and the residue was
purified by chromatography on silica gel (heptane to 40% EtOAc in heptane) fo
yield a as white solid. '"H NMR (CHLOROQFORM-d) & 8.56 (d, J=2.0 Hz, 1H),
8.37 (brt, J=5.9 Hz, 1H), 8.13 (s, 1H), 8.11 (d, J=8.1 Hz, 1H), 7.86 {(dd, J=8.1,
2.0 Hz, 1H), 7.75 (s, 1H), 7.37-7.52 (m, 3H)}, 7.27-7.33 (m, 2H), 5.77 (dd, J=9.9,
5.7 Hz, 1H), 3.88 (q, J=6.4 Hz, 2H), 2.63-2.77 (m, 1H), 2.53 (t, J=8.1 Hz, 2H),
2.08 (ddd, J=14.0, 8.4, 5.7 Hz, 1H), 1.43-1.51 (m, 10H), 1.00 {1, J=7.0 Hz, 3H),
0.98 {t, J=7.0 Hz, 3H); M5 (ES, m/z) 581, 583 [M+H']L
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STERP E: A solution of the white solid prepared in Step D (78 mg,
0.13 mmol) in 4 N HCl in 1,4-dioxane (5 mL) was stirred at room temperature
for 16h. Afler concentration, the residue was purified by chromatography on
silica gel (2% to 10% MeOH in CHxCl) to yield the title compound as a white
salid.

"H NMR (METHANOL-d) 8 8.66 (br s, 1H), 8.19 (s, 1H), 7.95-8.06 (m,
2H), 7.74-7.81 (m, 2H), 7.56 (s, 1H), 7.34-7.48 (m, 3H), 8.07 (br dd, J=10.4, 4.5
Hz, 1H), 3.684 {(brt, J=6.68 Hz, 2H), 2.68-2.79 (m, 1H), 2.61 (br t, J=6.8 Hz, 2H),
2.05 (ddd, J=13.8, 8.9, 5.0 Hz, 1H}, 1.28-1.46 (m, 1H}, 1.01 (d, J=6.8 Hz, 3H),
0.98 (d, J=6.6 Hz, 3H); MS (ES, m/z) 525, 527 [M+H"L

Example 17 — Compound #83
3-{5-{1-{5-{2.4-Dichlorophenyl}-2H-indazol-2-yi}-3-

methvibutviinicolinamidolpropancic agid

HG

STERP A A solution of the second yellow oil prepared in Example 16,
Step A (the N-2 substituted compound, 1.08 g, 2.69 mmol} in THF/MeOH/H,0
(4:1:1 viviv, 18 mL) was freated with LIOH aqueous solution (1 M in H20O, 3 mi,
3 mmol). The reaction mixture was stirred in an oil bath at 50°C for 2 h.
Hydrochloric acid (1 M in H20) was added to neutralize the mibdure. Brine was
added and the resulling mixture was exiracted with EtOAc thrice. The
combined extracts were washed with brine and dried over Na:50,. Filtration
and concentration of the filtrate yielded a yellow foam solid. *H NMR
(CHLOROFORM-d) § 8.84 (s, 1H), 818 (d, J=8.1 Hz, 1H), 8.01 (s, 1H), 7.98 {d,
J=8.1 Hz, 1H), 7.81 (s, 1H), 7.61 (d, J=8.0 Hz, 1H), 7.36 (dd, J=9.0, 1.7 Hz,
1H), 5.74 {dd, J=9.7, 6.0 Hz, 1H), 2.57-2.66 {m, 1H), 2.03-2.13 (m, 1H}, 1.34-
1.45 (m, 1H), 1.02 (d, J=6.6 Hz, 3H), 0.97 (d, J=6.8 Hz, 3H).
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STER B: To a mixture of the yellow foam prepared in Step A {(1.04 g,
2.68 mmol), methyl 3-aminopropanoate hydrochlioride {(0.41 g, 2.95 mmol) and
HATU (1.22 g, 3.21 mmol) in DMF (25 mL) at room temperature was added
diisopropyiethviamine (1.39 miL, 8.04 mmol}. The solution was stirred at room
temperature for 16 h. Waler was added and the resulting mixiure was
extracted with EtOAc thrice. The combined extracts were washed with H20,
brine and dried over Na»504. Filtration and concentration of the filirate yielded
a residue, which was purified by chromatography on silica gel {20% to 50%
EtOAc in heptane) to yield a yeliowish solid. 'H NMR (CHLOROFORM-d) &
8.56 (s, 1H), 8.32 {(brt, J=5.9 Hz, 1H), 8.14 (d, J=8.1 Hz, 1H)}, 7.96 (s, 1H)}, 7.85
(d, J=8.1 Hz, 1H}, 7.79 (s, 1H), 7.80 (d, J=8.3 Hz, 1H)}, 7.34 (d, J=9.3 Hz, 1H),
570 (dd, J=8.3, 6.8 Hz, 1H}, 3.88-3.75 (m, 5H}, 2.84 (t, J=6.1 Hz, 2H), 2.52-
261 (m, 1H), 2.11 (dt, J=14.1, 7.2 Hz, 1H), 1.33-1.43 (m, 1H), 1.01 (d, J=6.6
Hz, 3H), 0.96 (d, J=8.6 Hz, 3H).

STEP - A mixture of the yellowish solid prepared in Step B (47
mg, 0.10 mimol), (2. 4-dichlorophenyliboronic acid (21 mg, 0. 11 mmol),
PdCl{dppH-CH2Ch (8 mg, 0.01 mmol) and K2COs (30 mg, 0.22 mmol) in
dioxane {1 mL)Ywater (0.3 mL) was heated at 85°C under Nafor4 h. The
cooled reaction mixture was diluted with CHaCls, dried over NaxS04 and filtered
through CELITE. The filirate was concentrated and the residue was purified by
chromatography on silica gel (10% to 50% EtCAC in heptane) o vield a white
solid. 'H NMR (CHLOROFORM-d) 5 8.58 (s, 1H}, 8.39 (brt, J=5.7 Hz, 1H),
8.14 (d, J=8.1 Hz, 1H), 8.07 (s, 1H), 7.89 (dd, J=8.1, 1.6 Hz, 1H), 7.77 {d, J=8.0
Hz, 1H), 7.64 (s, 1H), 7.50 (s, 1H), 7.29-7.35 (m, 3H), 575 (dd, J=9.5, 6.4 Hz,
1H), 3.68-3.76 (m, 8H), 2.57-2.87 (m, 3H), 2.08-2.17 {m, 1H), 1.38-1.53 (m,
1H}, 1.03 {d, J=6.8 Hz, 3H), 0.98 (d, J=6.6 Hz, 3H}, MS (ES, m/z) 581, 583
(M+HT

STERP D The white solid prepared in Step C (43 mg, 0.08 mmol} in
THF/MeOH/MH0 (4:1:1 viviv) (8 ml) was treated with LIOH (1 M in Hx0) (1 mi,
1 mimol). The mixture was stirred at room temperature for 2 h. After the
reaction was neutralized with 1N HCI agueous solution, the mixture was

exiracted with EtOAC thrice. The combined exdracts ware washed with brine
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and dried over NaxS04. Filtration and concentration of the filtrate yielded the
fitle compound as an off-white solid.

H NMR (CHLOROFORM-d) 3. 8.60 (br s, 1H), 8.44 (br s, 1H), 8.05-8.19
{m, 2H), 7.88 (br d, J=7.6 Hz, 1H), 7.78 (br d, J=9.0 Hz, 1H), 7.64 (s, 1H), 7.49
{5, 1H), 7.28-7.35 (m, 3H), 5.80 (br t, J=7.2 Hz, 1H), 3.75 (br d, J=5.5 Hz, 2H},
271 (bri, J=55 Hz, 2H), 2.49-2.66 {m, 1H), 2.04-2.19 (m, 1H), 1.38-1.48 (m,
1H), 1.02 {d, J=6.4 Hz, 3H), 0.98 (d, J=6.6 Hz, 3H), MS (ES, m/z) 525, 527
IM+H'T

The following compounds (as shown in Examples 18-27 below) were
similarly prepared according {o the procedures described in Examples 16 and
17, selecting and substituting a suitably substituted boronic acid in the Suzuki
coupling step.

Exampie 18 ~ Compound #36
3-45-{1-{5-{4-{fert-Butyliphenvi}-1 H-indazol-1-vi}-3-
methyvibutybipicolinamidolpropancic acid

H NMR (METHANOL-ds) 8 8.63 (s, 1H), 8.17 (s, 1H), 7.80-8.02 (m, 3H),
7.83-7.77 {m, 2H), 7.56 (br d, J=8.3 Hz, 2H), 7.46 {brd, J=8.1 Hz, 2H)}, 6.03 {(br
dd, J=10.5, 46 Hz, 1H), 3.63 (bri, J=6.6 Hz, 2H), 2.65-2.76 (m, 1H), 2.60 {br t,
J=6.6 Hz, 2H), 2.04 (ddd, J=13.8, 8.7, 5.0 Hz, 1H}, 1.34 (s, 10H}, 1.00 {(br d,
J=6.4 Hz, 3H), 0.94 {(br d, J=6.8 Hz, 3H); MS (ES, mvz) 513 [M+H"].

Example 19 ~ Compound #14
3-{5-{1-{5-{4-Chloro-2-methviphenylil-1H-indazol-1-v1}-3-

methyibutvhipicolinamidolpropanoic acid
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'H NMR (CHLOROFORM-d) § 8.55 (d, J=2.0 Hz, 1H), 8.38 (t, J=6.2 Hz,
1H), 8.11 (s, 1H), 8.12 {d, J=7.5 Hz, 1H), 7.87 (dd, J=8.1, 2.2 Hz, 1H), 7.61 (s,
1H), 7.42 (d, J=8.8 Hz, 1H), 7.23-7.29 (m, 3H), 7.18-7.23 (m, 1H), 7.14-7.18
(m, 1H), 5.77 (dd, J=9.8, 5.6 Hz, 1H), 3.74 (g, J=8.3 Hz, 2H), 2.67-2.76 (m,
3H), 2.22 (s, 3H), 1.99-2.13 (m, 1H), 1.42-1.55 (m, 1H), 1.00 (d, J=7.1 Hz, 3H)
0.98 (d, J=7.1 Hz, 3H); M& (ES, m/z) 505 [M+H'].

Exampile 20 ~ Compound #252
3-{5-{1-{5-(4-Chioro-2-methyiphenyll-2H-indazol-2-vl}-3-
methvibutyhipicolinamidoipropanocic acid

=0
] SN
}

H NMR (CHLOROFORM-d) 8 8.81 (s, 1H), 8.45 (brt, J=6.0 Hz, 1H),
8.15 (d, J=8.1 Hz, 1H), 8.05 (s, 1H), 7.88 (br d, J=8.1 Hz, 1H), 7.74 (d, J=8.8
Hz, 1H), 7.48 (s, 1H), 7.15-7.24 (m, 4H), 5.80 (dd, J=8.0, 6.4 Hz, 1H), 3.75 (q,
J=8.0 Hz, 2H), 2.71 {br t, J=6.0 Hz, 2H), 2.53-2.86 (m, 1H), 2.25 (s, 3H), 2.07-
2.20 {m, 1H), 1.32-1.51 (m, 1H), 1.03 (4, J=6.4 Hz, 3H), 0.98 (d, J=8.6 Hz, 3H),
MS (ES, m/az) 505 [M+H*.

Exampie 21 — Compound #43
3-{5-{1-{5-{2-Chloro-4-{triflucromethyliphenyi-1H-indazol-1-yhi-3-

methvibutviipicolinamidolpropanceic acid

[/
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H NMR (METHANOL-ds) 3: 8.69 (s, 1H), 8.22 (s, 1H), 8.08 (br s, 2H},
7.79-7.87 (m, 3H}, 7.85-7.71 (m, 1H}, 7.58-7.85 {m, 1H), 7.51 {d, J=8.9 Hz,
1H), 6.10 (br dd, J=10.4, 4.8 Hz, 1H), 3.81-3.68 {m, 2H), 2.70-2.80 (m, 1H),

5 2.52-2.85(m, 2H), 2.01-2.11 {m, 1H), 1.33-1.48 (m, 1H), 0.99-1.08 (m, 3H),
(.96 (dd, J=6.6, 1.7 Hz, 3H); M3 (ES, mv/z) 558 [M+H"L
Example 22 ~ Compound #53

345-{1-{5-{2-Chloro-4-{triflucromethyliphenyll-2H-indazol-2-yl}-3-

methvibutvhipicolinamidelpr-opanoic acid

10
"H NMR (CHLOROFORM-d) 3 8.57-8.62 (m, 1H), 8.44 (brt, J=6.0 Hz,

1H), 8.15 (brd, J=8.9 Hz, 1H), 8.11 (5, 1H), 7.88 (br d, J=8.2 Hz, 1H), 7.79 (d,
J=8.9 Hz, 1H), 7.75 (5, 1H), 7.68 {5, 1H), 7.54-7.59 {m, 1H), 7.50 {d, J=8.2 Hz,
1H), 7.38 (d, J=9.3 Hz, 1H), 5.77-5.83 (m, 1H), 3.69-3.79 (m, 2H), 2.66-2.75
15 (m, 2H), 2.55-2.67 (m, 1H), 2.08-2.17 (m, 1H), 1.38-1.48 (m, 1H), 1.03 (d, J=6.4
Hz, 3H), 0.98 (d, J=6.6 Hz, 3H); MS (ES, m/2z) 559 [M+H*]
Example 23 - Compound #79
3-{8-(1-(5-(Benzofuran-2-vii-1H-indazol-1-yi}-3-
methyibutyhipicolinamidolprepanocic acid
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"H NMR (CHLOROFORM-d) 5 8.52-8.58 (m, 1H), 8.40 (brt, J=6.1 Hz,
1H), 8.28 (s, 1H), 8.16 (s, 1H)}, 8.12 (d, J=7.6 Hz, 1H), 7.81-7.89 (m, 2H), 7.58
(d, J=7.2 Hz, 1H), 7.82 (d, J=8.2 Hz, 1H), 7.45 (d, J=8.8 Hz, 1H}, 7.21-7.31 (m,
5 3H), 6.88 (s, 1H), 5.76 (dd, J=9.9, 5.5 Hz, 1H}, 3.73 (g, J=6.0 Hz, 2H), 2.64-
2.75 (m, 3H), 2.06 (ddd, J=14.1, 8.3, 5.5 Hz, 1H), 1.38-1.51 {m, 1H), 0.97 (br d,
J=8.3 Hz, 3H), 0.98 (br d, J=8.3 Hz, 3H); MS (ES, m/Z) 497 [M+H"].
Exampile 24 ~ Compound #260
3-(8-(1-(5-(Benzofuran-2-yii-2H-indazol-2-yl}-3-
10 methvibutyhipicolinamidoipropanocic acid

H NMR (CHLOROFORM-d) 3 8.60 (br s, 1H), 8.44 (br s, 1H), 8.11-8.21

{m, 2H), 8.09 (s, 1H), 7.88 {(br ¢, J=7.6 Hz, 1H), 7.70-7.81 {m, 2H), 7.58 {d,

J=7.3 Hz, 1H), 7.52 {d, J=8.1 Hz, 1H), 7.27-7.30 (m, 1H), 7.20-7.25 (m, 1H),
15 6.89 (s, 1H), 577 (br dd, J=8.8, 6.8 Hz, 1H), 2.66-3.81 (m, 2H), 2.71 {(br s, 2H),

2.44-2.86 (m, 1H), 2.07-2.21 (m, 1H), 1.36-1.48 {m, 1H), 1.02 {d, J=6.4 Hz,

3H), 0.97 (d, J=6.6 Hz, 3H); MS (ES, m/z) 457 [M+H"*].

Example 25 — Compound #262
3-{8-{3-Methyl-1-{&-Z-methvl-4-{triflucromethyliphenyB-1 H-indazol-1-

20 yhibutylipicolinamidoipropancic acid
84
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H NMR (CHLOROFORM-d) 8§ 861 (d, J=2.0 Hz, 1H), 8.44 (brt, J=6.2
Hz, 1H), 8.16 (d, J=8.3 Hz, 1H), 8.07 (s, 1H), 7.90 (dd, J=8.1, 2.2 Hz, 1H), 7.77
(d, J=9.0 Hz, 1H), 7.53 (s, 2H), 7.49 (br d, J=8.1 Hz, 1H), 7.35 {d, J=7.8 Hz,
1H), 7.24 {d, J=8.9 Hz, 1H), 5.81 (dd, J=8.4, 6.2 Hz, 1H}, 3.75 (q, J=6.2 Hz,
2H), 271, J=8.2 Hz, 2H), 2.55-2.87 (m, 1H), 2.32 (s, 3H), 2.08-2.18 {m, 1H),
1.40-1.51 (m, 1H}, 1.08 (d, J=6.6 Hz, 3H), 0.99 (d, J=8.6 Hz, 3H); M3 (ES, m/az)
539 M+H'L

Example 26 —~ Compound #114
3-(5-{3-Methvi-1-{5-{4-Urifluoromethoxyiphenyi}-1H-indazol-1-

yhbutylipicolinamidolpropanoic acid

"H NMR (CHLOROFORM-d) 8 8.55 (d, J=2.0 Hz, 1H), 8.46 (brt, J=6.2
Hz, 1H), 8.16 (s, 1H), 8.11 (d, J=8.3 Hz, 1H), 7.84-7.90 (m, 2H), 7.55-7.61 (m,
3H), 7.47 {d, J=8.8 Hz, 1H), 7.27-7.30 (m, 2H), 5.78 (dd, J=10.0, 5.6 Hz, 1H),
3.74 (q, J=6.2 Hz, 2H), 2.67-2.76 (m, 3H), 2.07 (ddd, J=14.1, 8.8, 5.5 Hz, 1H},
1.38-1.51 (m, 1H}, 0.98 (d, J=6.6 Hz, 3H), 0.97 (br d, J=6.8 Hz, 3H}; M3 (ES,
m/z) 541 [M+H*].
Example 27 — Compound #70
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3-{5-{3-Methvil-1-{5-{4-{triflucromethvliphenyii-1H-indazol-1-

yhbutylipicolinamidolpropanocic acid

H NMR (METHANOL-ds) 3 8.78 (br s, 1H), 8.21-8.26 (m, 2H), 8.08-8.17
{m, 2H), 7.82-7.87 (m, 3H), 7.72-7.79 (m, 3H), 6.15 (br dd, J=10.4, 4.3 Hz, 1H),
3.85 (brt, J=6.5 Hz, 2H), 2.66-2.78 (m, 1H), 2.60-2.66 (m, 2H), 2.06 (ddd,
J=13.8, 9.0, 4.8 Hz, 1H), 1.32-1.43 (m, 1H), 1.02 (d, J=6.6 Hz, 3H), 0.95 {4,
J=8.6 Hz, 3H); MS (ES, m/z) 525 [M+H"].
Example 28 ~ Compound #47
3A{4-{1-(5-{4-{tert-Butylichenyll-4-methyl-1H-indazol-1-yi}-3-

methvibutvhibenzamidolpropanoic acid

X

\

Ho e
N\«/\
s
O
O

STEP A: A mixture of 5-bromo-4-methyl-1H-indazole (0.49 g, 2.31
mmol), methy! 4-{1-bromo-3-methylbutyhbenzoate (0.59 g, 2.08 mmol) and
Cs2004 (0.80 g, 2.77 mmol) in DMF (9 mL) under Nz was heated in an oil bath
at 88°C for 16 h. The reaction mixture was diluted with CH.Cl, and filtered.

HO\\(P

The filtrate was concentrated under high vacuum. The residue was purified by
chromatography on silica gel (heptane 10 10% EtOAC in heptane) to yield a
yellowish sclid {the N-1 substituted compound). 'H NMR (CHLORCFORM-d) &
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8.07 (s, 1H), 7.94 (d, J=8.3 Hz, 2H), 7.43 (d, J=8.8 Hz, 1H), 7.34 (d, J=8.3 Hz,
2H), 7.08 (d, J=8.8 Hz, 1H), 566 (dd, J=9.9, 5.5 Hz, 1H), 3.87 (s, 3H}, 2.63-
2.70 (m, 1H}, 2.62 (s, 3H), 2.00-2.09 (m, 1H), 1.34-1.47 (m, 1H), 0.95 {d, J=B6.5
Hz, 3H), 0.94 (d, J=8.5 Hz, 3H);

followed a second yellowish solid (the N-2 substituted compound). H
NMR (CHLOROFORM-d) 8: 7.93-8.02 {m, 3H), 7.35-7.50 (m, 4H), 5.69 (dd,
J=8.0, 8.6 Hz, 1H), 3.00 (s, 3H), 2.48-2.58 (m, 1H), 2.53 (s, 3H), 2.13 {dt,
J=14.2, 7.1 Hz, 1H), 1.36-1.48 (m, 1H}, 1.00 (d, J=8.6 Hz, 3H), 0.98 (d, J=6.8
Hz, 3H).

STERPB: A solution of the first yellowish solid prepared in Step A
(the N-1 substituted compound, 0.22 g, 8.54 mmol) in THF/MeOH/H0 (4:1:1
viviv, 12 mbL) was treated with LiOH aqgueous solution (1 M in Hx0, 2 mL, 2
mmol). The reaction mixture was stirred in an oil bath at 60°C for 2 h.
Hydrochloric acid (1 M in H20) was added to neutralize the mibdure. Brine was
added and the resulling mixture was exiracted with EtOAc thrice. The
combined extracts were washed with brine and dried over Na:50,. Filtration
and concentration of the filirate yielded a yellowish foam solid. 'H NMR
(CHLOROFORM-d) § 8.07-8.08 (m, 1H), 8.00 (d, J=8.3 Hz, 2H), 7.44 (d, J=8.8
Hz, 1H), 7.37 (d, J=8.3 Hz, 2H), 7.09 (d, J=8.8 Hz, 1H}, 567 (dd, J=10.3, 5.4
Hz, 1H), 2.83-2.72 (m, 1H), 2.62 (s, 3H), 2.00-2.08 (m, 2H), 1.37-1.47 (m, 1H),
0.96 (d, J=6.5, Hz, 3H), 0.85(d, J=8.5, Hz, 3H).

STEP - To a mixture of the yellowish foam solid prepared in Step B
(0.23 g, 0.45 mmol), terf-butyl 3-aminopropancate hydrochloride (0.08 g, 0.49
mmoly and HATU {0.21 g, 0.54 mmol} in DMF (5 mL) at room temperafure was
added diisopropylethylamine (0.23 mk, 1.26 mmol). The solution was stirred at
room temperature for 16 h. Water was added and the resulling mixiure was
extracted with EtOAc thrice. The combined extracts were washed with H20,
brine and dried over Na»504. Filtration and concentration of the filirate yielded
a residue which was purified by chromatograph on silica gel (10% to 40%
EtOAc in heptane) to yield a yellow solid. 'H NMR (CHLOROFORM-d) 6 8.06
(s, 1H), 7.67 (d, J=8.3 Hz, 2H), 7.42 (d, J=8.8 Hz, 1H), 7.34 {d, J=8.3 Hz, 2H),
7.08 {d, J=8.8 Hz, 1H), 6.80 (brt, J=58 Hz, 1H), 565 (dd, J=89.8, 5.4 Hz, 1H),
3.64 (g, J=5.9 Hz, 2H), 2.83-2.88 {m, 1H), 2.62 (s, 3H), 2.51 (1, J=5.8 Hz, 2H),
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2.05 (ddd, J=13.9, 8.3, 5.8 Hz, 1H}, 1.38-1.45 (m, 1H), 1.44 (s, 9H}, 0.95 (d,
J=6.6 Hz, 3H), 0.95 (d, J=6.6 Hz, 3H).

STERPD: A mixture of the yellow solid prepared in Step C (42 mg,
0.08 mmob), (4-(fert-butyhphenybboronic acid (17 mg, 0.10 mmol), Pd{PPh). (9
mg, 0.008 mmol) and CsF {73 mg, 0.48 mmol) in dioxane (1 mL) was heated at
120°C in microwave for 2h. The cooled reaction mixture was diluted with
CH2Cls and filtered through CELITE. The filirate was concentrated and the
residue was purified by chromatography on silica gel (heptanse to 30% EiOAc in
heptane) to yield a yellowish solid. TH NMR (CHLOROFORM-d) 8 8.12 (s, 1H),
7.68 (d, J=7.2 Hz, 2H), 7.42-7.45 (m, 2H), 7.40 (d, J=8.3 Hz, 2H}, 7.22-7.30 (m,
4H), 8.80 (brt, J=5.9 Hz, 1H), 5.71 (dd, J=9.8, 5.8 Hz, 1H), 3.85 (g, J=6.0 Hz,
2H), 2.70 {ddd, J=13.9, 10.0, 5.4 Hz, 1H), 2.48-2.58 (m, 5H), 2.03-2.11 (m, 1H),
1.47-1.54 (m, 1H), 1.44 (s, BH), 1.37 (s, BH), 0.97 (d, J=6.6 Hz, 3H), 0.98 (d,
J=6.8 Hz, 3H).

STERPE: A solution of the yellowish solid prepared in Step D (38 mg,
0.06 mmol) in TFA/CH2Ch (1.1 v/v, 4 mL) was stirred at room temperature for
1h. After concentration, the residue was dissolved in EtOA¢ and brine was
added. The mixture was neutalized by addition of saturated NaHC O3 aqueous
solution. The neutralized mixture was extracted with EtOAc thrice. The
combined exiracts were dried over Na:50,. Filtration and concentration of the
filtrate vielded a residue, which was purified by chromatography on silica gel
(5% to 10% MeOH in CH2Cl) to yield the tifle compound as a slightly yellowish
foam solid.

H NMR (CHLOROFQORM-d) 8 8.13 (s, 1H), 7.67 (d, J=8.3 Hz, 2H), 7.43
(brd, J=8.1 Hz, 2H), 7.40 (br d, J=8.1 Hz, 2H), 7.28 (s, 1H), 7.22-7.28 (m, 3H),
8.72 {(bri, J=8.0 Hz, 1H), 5.72 {dd, J=10.1, 55 Hz, 1H), 3.69 (g, J=6.0 Hz, 2H),
2.83-2.73 (m, 3H), 2.53 (s, 3H), 2.02-2.11 (m, 1H), 1.42-1.53 (m, 1H), 1.37 (s,
gH), 0.98 {t, J=6.0 Hz, 3H), 0.897 (1, J=6.0 Hz, 3H);, MS (ES, m/iZ) 526 [M+H*].

Example 28 ~ Compound #78
3-{4-(1-(5-(4-(feri-Butyhphenvil-4-methyi-2H-indazol-2-yl}-3-
methyibutviibenzamidolpropanoic acid
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STEP A A solution of the second yellowish solid prepared in
Example 28, Step A (the N-2 substituted compound, 0.18 g, C.44 mmol} in
THF/MeOH/MH0 (4:1:1 viviv, 12 mL) was treated with LiOH aqueous sclution (1
M in H2O, 2 mL, 2 mmol). The reaction mixture was stirred at room
temperature for 16 h. Hydrochloric acid (1 M in H20) was added to neutralize
the mixiure. Brine was added and the resuiting mixiure was exiracted with
EtOCAc thrice. The combined extracts were washed with brine and dried over
Na:S04. Filtration and concentration of the filtrate vielded an off-white solid.

STERB: To a mixiure of the off-white solid prepared in Step A (0.18
g, 0.236 mmol), fert-butyl 3-aminopropanocate hydrochloride (8.07 g, .39 mmol)
and HATU (0.16 g, 0.42 mmol) in DMF (5 mL) at room temperature was added
diisopropylethylamine (0.18 mL, 1.07 mmol}. The solution was siirred at room
femperaiure for 16 h. Water was added and the resulting mixiure was
extracted with EtOAc thrice. The combined extracts were washed with H:0,
brine and dried over NaxSQy. Filtration and concentration of the filtrate yielded
a residue, which was purified by chromatograph on silica gel (10% to 40%
EtOAc in heptane) to vield a white solid. 'H NMR (CHLOROFORM-d) 3 7.92 (s,
1H), 7.72 {d, J=8.3 Hz, 2H), 7.34-7 48 (m, 4H), 6.84 (brt, J=5.9 Hz, 1H), 5.68
(dd, J=8.9, 7.0 Hz, 1H), 3.68 (g, J=5.9 Hz, 2H), 2.47-2.58 (m, 6H}, 2.14 (d{,
J=14.1, 7.2 Hz, 1H), 1.40-1.47 (m, 10H), 1.00 {d, J=6.6 Hz, 3H), 0.96 (d, J=6.6
Hz, 3H).

STEP C: A mixture of the white solid prepared in Step B (42 mg,
0.08 mmol), (4-{tert-butyphenybboronic acid (17 mg, 0.10 mmol}, Pd{PPha)s (€
mg, 0.008 mmol) and NaxCOs aqueous solution (2M, 0.24 mL, 0.48 mmol} in

toluene (0.75 mbL} was heated at 120°C in microwave for 1h. The cooled
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reaction mixiure was filtered through Na 804 and CELITE. The fillrate was
concentrated and the residue was purified by chromatography on silica gel
(heptane to 30% EtOAc in heptane) to yield a yeliowish solid. "H NMR
(CHLOROFORM-d) § 7.99 (s, 1H), 7.72 (d, J=8.1 Hz, 2H), 7.60 (d, J=8.8 Hz,
1H), 7.44 (d, J=8.3 Hz, 4H)}, 7.29 (d, J=8.3 Hz, 2H), 7.25 (d, J=8.8 Hz, 1H), 6.84
{(brt, J=6.0 Hz, 1H), 5.73 (dd, J=9.2, 6.5 Hz, 1H), 3.67 (g, J=5.9 Hz, 2H), 2.47-
2.80 (m, 3H), 2.46 (s, 3H), 2.14 (dt, J=14.1, 7.0 Hz, 1H), 1.45 (s, 10H), 1.37 (s,
gH), 1.02 {d, J=6.6 Hz, 3H), 0.98 (d, J=8.6 Hz, 3H).

STER & A solution of the yellowish solid prepared in Step C (41 mg,
0.07 mmol} in TFA/CH2Ch (1.1 v/v, 4 mL) was stirred at room temperature for
1h. After concentration, the residue was dissolved in EIOAC and brine was
added. The mixture was neutralized by addition of saturated NaHCO; aqueous
solution. The neutralized mixiure was exiracted with EtOAc thrice. The
combined exiracts were dried over Na S04, Filtration and concentration of the
filtrate yielded a residue which was purified by chromatography on silica gel
(5% to 10% MeOH in CHxCL) to yield the title compound as a white foam solid.

H NMR (CHLOROFQORM-d) 8 8.00 (s, 1H), 7.73 (d, J=8.3 Hz, 2H), 7.58
(d, J=8.8 Hz, 1H), 7.41-7.48 (m, 4H), 7.24-7.28 (m, 3H), 6.90 (br t, J=6.1 Hz,
1H), 5.83 (dd, J=9.0, 6.6 Hz, 1H), 3.72 (g, J=5.6 Hz, 2H), 2.89 (, J=5.6 Hz, 2H),
2.53 (ddd, J=14.3, 8.0, 5.7 Hz, 1H), 2.45 (s, 3H), 2.09-2.17 (m, 1H), 1.41-1.51
{m, 1H), 1.37 (g, 8H), 1.01 {d, J=6.6 Hz, 3H), 0.97 {d, J=6.6 Hz, 3H); MS& (ES,
m/zy 526 [M+H™].

The following compounds (as shown in Examples 30-66 below) were
sirnilarly prepared according o the procedures described in Examples 28 and
29, selecting and substituting a suitably substiluted indazoles as the starting
material.

Example 30 ~ Compound #55
3-{4-{1-{5-(2-Chioro-4-{trifiuocromethyliphenvyil-4-methyil-1 H-indazol-1-vi}-3-

methvibutviibenzamidolpropanoic acid
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H NMR (CHLOROFORM-d) &: 8.15 (s, 1H), 7.73-7.77 (m, 1H), 7.65-
7.70 (m, 2H), 7.53-7.58 (m, 1H), 7.25-7.44 (m, 4H), 707-7.12 (m, 1H), 6.83 (br
t, J=57 Hz, 1H}, 5.71 (dd, J=9.3, 5.9 Hz, 1H)}, 3.67 (g, J=5.6 Hz, 2H), 2.860-2.71
5 (m, 3H), 2.35 (d, J=1.7 Hz, 3H), 2.00-2.14 {m, 1H), 1.38-1.54 (m, 1H), 0.92-
1.01 (m, 6H);, MS (ES, nve) 572 [M+H*].
Example 31 - Compound #18
3-{4-{1-{5-{2-Chlorg-4-{rifluoromethyliphenyi}-4-methyil-2H-indazol-2-y1}-3-

methvibutviibenzamidolpropanoic acid

HO

10
"H NMR (CHLOROFORM-d) 5: 8.04 (d, J=5.1 Hz, 1H), 7.71-7.78 (m,
3H), 761 (brd, J=8.8 Hz, 1H), 7.57 (br d, J=7.8 Hz, 1H), 7.47 (d, J=8.3 Hz,
2H), 7.28 {brd, J=7.8 Hz, 1H), 7.06 (d, J=8.3 Hz, 1H), 6.97 (brt, J=6.0 Hz, 1H),
5.82 (brt, J=7.8 Hz, 1H), 3.71 (q, J=5.9 Hz, 2H}, 2.68 (t, J=5.9 Hz, 2H), 2.47-
16 2.57 (m, 1H}, 2.27 (s, 3H}, 2.08-2.18 (m, 1H}, 1.40-1.51 (m, 1H}, 1.01 {d, J=68
Hz, 3H), 0.97 (d, J=6.8 Hz, 3H);, MS (ES, mv2) 572 [M+H"L
Example 32 - Compound #21
3-{4-(3-Methyl-1-(4-methyi-5-(2-methyi-4-{triflucromethyliphenyl-1H-

indazol-1-ylibutviibenzamidolpropanoic acid

a1
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H NMR (CHLOROFORM-d) &: 8.13 (s, 1H), 7.85-7.72 (m, 2H), 7.38-
7.54 (m, 4H), 7.17-7.28 {(m, 2H}, 7.03-7.08 (m, 1H), 8.77-6.85 (m, 1H), 5.72 (br
dd, J=9.5, 5.9 Hz, 1H}, 3.83-3.72 (m, 2H}, 2.861-2.72 {rm, 3H), 2.28 {5, 3H), 2.02-
5 245 (m, 4H), 1.39-1.54 (m, 1H), 0.94-1.02 (m, 6H), MS (ES, m/2) 552 [M+H"]
Example 33 - Compound #63
3-{4-(3-Methyl-1-{4d-methyl-8-Z-methvl-4-{Iriflucromethyliphenyi}-2H4-
indazol-2-ylibutviibenzamidolpropanoic acid

10 "H NMR (CHLOROFORM-d) 8 8.03 (br d, J=3.4 Hz, 1H), 7.75 (br d,
J=7.8 Hz, 2H), 7.61 (br d, J=8.6 Hz, 1H), 7.53 (s, 1H), 7.48 (br d, J=7.8 Hz,
3H), 7.18-7.25 {m, 1H), 7.05 {d, J=8.8 Hz, 1H), 6.86-6.93 (m, 1H), 5.82-5.8%
{m, 1H), 3.68-3.76 (m, 2H), 2.67-2.73 (m, 2H), 2.47-2.57 (m, 1H), 2.18-2.24 (m,
4H), 2.12 (s, 3H), 1.43-1.83 {m, 1H)}, 1.02 {d, J=8.8 Hz, 3H), 0.99 (d, J=6.6 Hz,

15 3H); MS (ES, m/z) 552 [M+H*Y.

Example 34 ~ Compound #127
3-{4-{1-{56-(2 4-Dichiorophenyil-4-methyl-1H-indazol-1-vi}-3-

methyibutyDibenzamidolpropancic acid

g2
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"H NMR (CHLOROFORM-d) 8 8.14 (s, 1H), 7.67 (br d, J=5.1 Hz, ZH),
7.49 (brd, J=5.6 Hz, 1H), 7.42 (br d, J=7.8 Hz, 1H}, 7.38 (br d, J=8.1 Hz, 1H},
7.07-7.32 (m, 4H), 6.76-6.85 (m, 1H), 5.67-5.75 (m, 1H), 3.67 (br d, J=5.4 Hz,
2H), 2.60-2.71 (m, 3H), 2.24 {s, 3H), 2.07 (4, J=14.8, 7.3 Hz, 1H), 1.36-1.54 (m,
1H), 0.82-1.01 (m, 6H); MS (ES, nmvz) 538, 540 [M+H"].
Example 35 ~ Compound #20
3A4-{1-{5-{4-Chioro-2-methyiphenvil-4-methyi-2H-indazol-2-yi}-3-

methyibutybbenzamidolpropancic acid

'H NMR (CHLOROFORM-d) 8 7.98-8.04 (m, 1H), 7.74 (br d, J=7.8 Hz,
2H), 7.53-7.81 (m, 1H), 7.48 {br d, J=7.8 Hz, 2H), 7.27 (s, 1H), 7.20 (dd, J=8.2,
2.1 Hz, 1H), 7.01-7.07 (m, 2H), 6.85-6.81 (m, 1H), 5.79-5.87 (m, 1H), 3.72 (br
d, J=6.1 Hz, 2H}, 2.67-2.73 (m, 2H), 2.48-2.57 (m, 1H), 2.12-2.24 (m, 4H), 2.04
(s, 3H), 1.42-1.52 (m, 1H), 1.02 {d, J=6.6 Hz, 3H}, 0.98 {d, J=6.8 Hz, 3H); M&
(ES, mvz) 518 [M+H"L

Example 36 ~ Compound #135
3-{4-{1-{4-Chioro-5-{2-methvi-4-{trifluoromethyliphenvi}-1H-indazol-1-vi}-3-

methyibutyhibenzamidolipropanocic acid
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H NMR (CHLOROFORM-d) &: 8.20 (s, 1H), 7.70 (dd, J=8.2, 48 Hz,
2H), 7.21-7.55 (m, 7H), 7.13 {dd, J=8.6, 3.7 Hz, 1H), 8.73-8.80 (m, 1H), 5.71
(dd, d=9.7, 5.7 Hz, 1H), 3.70 (g, J=5.9 Hz, 2H), 2.63-2.73 (m, 3H), 2.04-2.20
5  (m, 4H), 1.38-1.50 (m, 1H), 0.94-1.02 (m, 8H); MS (ES, mvz) 572 [M+H"].
Exampie 37 ~ Compound #232
3-{4-{1-{4-Chioro-5-{2-chioro-4-{trifluoromethyliphenyi}-2H-indazol-2-y1}-3-

methyibutybbenzamidolpropanocic acid
HO

O

10 "H NMR (CHLOROFORM-d)} 5: 8.11 (d, J=2.7 Hz, 1H), 7.75 (d, J=8.1
Hz, 2H), 7.67 (d, J=8.8 Hz, 1H), 7.44-7.57 (m, 4H), 7.26-7.30 (m, 1H), 7.08 (d,
J=8.8 Hz, 1H), 6.89 (br{, J=4.8 Hz, 1H), 5.77 (brt, J=6.8 Hz, 1H), 3.65-3.77 (m,
2H), 2.69 {brt, J=5.5 Hz, 2H), 2.53 (dt, J=13.9, 7.2 Hz, 1H), 2.11-2.21 (m, 4H),
1.38-1.50 (m, 1H}, 1.02 (br d, J=8.4 Hz, 3H), 0.98 {br d, J=6.6 Hz, 3H); MS (ES,

15 m/z) 572 [M+H*].

Example 38 — Compound #67
3-{4-{1-{4-Chioro-&-{4-{triflucromethvliphenyli-1 H-indazol-1-yi}-3-
methyibutybbenzamidolpropanocic acid

94
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"H NMR (CHLOROFORM-d) 8 8.22 (5, 1H), 7.85-7.75 (m, 4H), 7.56 (d,
J=8.1 Hz, 2H), 7.27-7.41 (m, 4H), 6.75-6.83 (m, 1H), 5.71 (dd, J=10.0, 5.8 Hz,
1H), 3.63-3.72 (m, 1H), 2.58-2.74 (m, 3H), 2.03-2.11 {(m, 1H), 1.39-1.50 (m,
5 H), 0.88 (§, J=5.9 Hz, 3H), 0.96 (1, J=5.9 Hz, 3H).
Exampie 38 - Compound #147
3-{4-{1-{4-Chioro-§-{4-{triflucromethvliphenyll-2H-indazol-2-yi}-3-
methyibutyllibenzamidolorop-ancic acid

HG
=0

10 "H NMR (CHLOROFORM-d) 8: 8.14 (s, 1H), 7.67-7.76 (m, 8H), 7.59 (d,
J=8.1 Hz, 2H), 7.45 {d, J=8.3 Hz, 2H), 7.23-7.26 (m, 1H), 8.90 (brt, J=5.9 Hz,
1H), 5.76 (dd, J=8.8, 6.8 Hz, 1H), 3.70 (g, J=5.8 Hz, 2H), 2.68 (br {, J=5.9 Hz,
2H), 2.45-2.57 (m, 1H), 2.15 (dt, J=14.0, 7.1 Hz, 1H), 1.37-1.49 (m, 1H}, 1.01
(d, J=6.6 Hz, 3H), 0.87 (d, J=8.6 Hz, 3H).

15 Example 40 ~ Compound #141
3-{4-{1-{4-Chioro-5-{2-chioro-4-{trifluoromethyliphenvil-1H-indazol-1-vi}-3-

methyibutyhibenzamidolipropanocic acid

95
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"H NMR (CHLOROFORM-d) &: 8.21 (s, 1H), 7.77 {(d, J=5.8 Hz, 1H), 7.88
(dd, J=8.1, 4.2 Hz, 2H), 7.58-7.62 {m, 1H), 7.32-7.48 {m, 4H), 7.18 (dd, J=8.5,
5.8 Hz, 1H), 6.73-6.81 (m, 1H), 5.71 (dd, J=8.5, 5.6 Hz, 1H), 3.62-3.72 {m, 2H),
2.81-2.72 (m, 3H), 2.02-2.14 (m, 1H), 1.36-1.54 (m, 1H), 0.92-1.01 {m, 8H); M3
(ES, myz) 592, 584 [M+H"L
Example 41 — Compound #29
3-{4-{1-{4-Methoxy-5-{ 2-methyi-4-{triflucromethyiiphenvii-1H-indazol-1-yii-

J-methvibutvhibenzamidolpropanoic acid

A
HO~ o
¢

H NMR (CHLOROFORM-d) 8 8.27 (s, 1H), 7.70 (d, J=8.3 Hz, 2H), 7.51
(s, 1H), 7.38-7.49 (m, 3H), 7.23-7.32 (m, 1H), 7.07 (s, 2H), 6.71-6.80 (m, 1H),
569 (dd, J=0.7, 5.7 Hz, 1H), 4.00 (s, 3H), 3.70 (br d, J=5.9 Hz, 2H), 2.62-2.73
(m, 3H), 2.02-2.25 (m, 4H), 1.40-1.59 (m, 1H), 0.96-1.02 (m, 8H): MS (ES, m/z)
568 [M+H"].

Exampile 42 ~ Compound #233
3-{4-{1-{4-Methoxy-5-{ 2-methyi-4-{triflucromethyiiphenvi}-2H-indazol-2-yii-
J-methyibutvlibenz-amidolpropancic acid

98
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TH NMR (CHLOROFORM-d) 8 8.14 (s, 1H), 7.74 (d, J=8.1 Hz, 2H),
7.43-7.54 (m, 5H), 7.34 (d, J=7.8 Hz, 1H), 7.02 (d, J=8.8 Hz, 1H), 6.89 (br s,
1H), 5.73-5.80 (m, 1H), 3.69-3.76 (m, 2H), 3.73 (s, 3H), 2.69 (br s, 2H), 2.48-
5  2.58(m, 1H), 2.23 (s, 3H), 2.11-2.21 (m, 1H), 1.41-1.51 (m, 1H), 1.01 (d, J=6.8
Hz, 3H), 0.98 {(d, J=6.8 Hz, 3H);, MS (ES, mvz) 568 [M+H"].
Example 43 ~ Compound #103

3-44-{1-{5-{2-Chloro-4-{triflucromethviiphenvil-4-methoxy-iH-indazol-1-vii-

3-methytbutvlibenzamidolpropanscic acid

10
H NMR (CHLOROFORM-d) 8 8.28 (s, 1H), 7.73 (s, 1H), 7.67 (br d,
J=7.8 Hz, 2H), 7.54 {br d, J=8.1 Hz, 1H), 7.35-7.45 {m, 3H), 7.05-7.13 {(m, 2H),
68.75-6.84 (m, 1H), 5.68 (dd, J=9.7, 6.0 Hz, 1H), 4.08 (s, 3H), 3.60-3.72 (m, 2H},
2.57-2.68 (m, 3H), 2.01-2.12 (m, 1H), 1.39-1.54 (m, 1H), 0.81-1.00 (m, 6H); MS
16 (ES, m/z) 588 [M+H*'L
Example 44 ~ Compound #137

3-{4-{1-15-{2-Chloro-4-{trifiuoromethvliphenvil-4-methoxy-2H-indazol-2-vi}-

J3-methyibutyllbenzamidolpropanoic acid

g7
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'H NMR (CHLOROFORM-d) &: 8.17 (s, 1H), 7.68-7.77 (m, 3H), 7.56 (d,
J=7.8 Hz, 1H), 7.41-7.49 (m, 4H), 7.07 (d, J=8.8 Hz, 1H), 8.84-6.96 (m, 1H),
573 (brt, J=7.8 Hz, 1H), 3.86 (s, 3H), 3.63-3.72 (m, 2H), 2.58-2.73 {m, 2H},
5 2.47-2.58 (m, 1H}, 2.08-2.19 (m, 1H}, 1.38-1.50 {m, 1H), 1.00 (d, J=6.8 Hz,
3H), 0.97 (d, J=6.6 Hz, 3H);, MS (ES, m/z) 588 [M+H*].
Example 45 - Compound #89
3-{4-{1-{5-{4-Chioro-2-methviphenyl-4-methoxy-1H-indazol-1-yi}-3-
methyibutybbenzamidolpropanocic acid

H
N
s
HO
\\g\ o
H NMR (CHLORQFORM-d) 8 8.25 (s, 1H), 7.68 (br d, J=7.8 Hz, 2H),
7.37-7.46 (m, 2H), 7.02-7.28 {m, 5H), 6.78-6.84 (m, 1H), 5.68 (brdd, J=86,590
Hz, 1H}, 3.96 (s, 3H), 3.863-3.74 (m, 2H}, 2.58-2.73 (m, 3H), 2.01-2.16 (m, 4H),
1.40-1.54 {m, 1H), 0.98 (br d, J=4.2 Hz, 6H); MS (ES, mvz) 534 [M+H"]
15 Example 46 ~ Compound #64
3A4-{1-{5-{4-Chioro-2-methviphenyl-4-methoxy-2H-indazol-2-yi}-3-

methylbutybbenzamidolpropangic acid

10
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H NMR (CHLOROFORM-d) 8 8.12 (5, 1H), 7.74 (br d, J=8.1 Hz, 2H),
7.47 (brd, J=8.1 Hz, 2H), 7.43 (br d, J=8.8 Hz, 1H), 7.13-7.23 {m, 3H), 7.02 (d,
J=8.8 Hz, 1H), 6.91-6.98 (m, 1H), 5.77 (brt J=7.7 Hz, 1H), 3.70 (s, 3H), 3.67-
3.75 (m, 2H), 2.68 (br s, 2H), 2.48-2.57 (m, 1H), 2.10-2.18 (m, 1H), 2.15 (s,
3H), 1.40-1.50 (m, 1H), 1.01 (d, J=6.8 Hz, 3H), 0.87 (d, J=6.6 Hz, 3H), MS (ES,
m/z) 534 [M+H"].
Example 47 —~ Compound #258
3-{5-{3-Methyl-1-{4-methyl-5-(2-methyl-4-{triflucromethyliphenyl}- 1H-
indazol-1-viibutylipicolinamidolpropanoic acid

H NMR (METHANOL-ds) 3: 8.60-8.72 (m, 1H), 8.24 (s, 1H), 7.93-8.04
(m, 2H), 7.48-7.862 (m, 3H), 7.25-7.34 (m, 1H), 7.11-7.16 (m, 1H), 6.04 (dd,
J=10.5, 48 Hz, 1H), 3.64 (t, J=6.7 Hz, 2H), 2.70-2.79 {m, 1H), 281 (1, J=6.7
Hz, 2H), 2.30 (s, 3H), 1.98-2.16 (m, 4H), 1.35-1.49 (m, 1H), 0.83-1.05 (m, 6H);
MS (ES, nmvz) 553 [M+H"].
Example 48 ~ Compound #155
3-(5-(3-Methvi-1-{4-methyl-5-(Z-methvi-4-lrifluoromethyliphenvi-2H-
indazol-2-vlibutyiipicolinamidolpropanoic acid

99
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"H NMR (CHLOROFORM-d) 5 8.63 (br s, 1H), 8.51-8.42 (m, 1H), 8.16
(brd, J=7.8 Hz, 1H), 8.04 (d, J=4.2 Hz, 1H)}, 7.86-7.94 (m, 1H), 7.45-7.81 (m,
3H), 7.22-7.28 (m, 1H), 7.02 {d, J=9.0 Hz, 1H), 5.77-5.86 (m, 1H), 3.70-3.82
{m, 2H), 2.65-2.78 (m, 2H), 2.55-2.65 (m, 1H), 2.21 (s, 3H), 2.08-2.18 (m, 4H),
1.40-1.53 (m, 1H), 1.04 (br d, J=8.4 Hz, 3H), 0.98 {br d, J=6.6 Hz, 3H).
Example 49 ~ Compound #188

3-45-{1-{5-{2-Chloro-4-{triflucromethviiphenvil-4-methyil-1H-indazol-1-vi}-3-

methyibutylinicolinamidolpropanoic acid

H NMR (METHANOL-ds) 8: 8.58-8.74 (br s, 1H), 8.26 (s, 1H), 7.92-8.08
(m, 2H), 7.84 (d, J=5.5 Hz, 1H}, 7.45-7.70 (m, 3H), 7.17 (dd, J=8.7, 4 5 Hz,
1H), 6.04 {dd, J=10.5, 4.9 Hz, 1H), 3.64 (t, J=6.7 Hz, 2H), 2.68-2.79 (m, 1H),
2.81 (1, J=6.7 Hz, 2H), 2.35 (s, 3H), 2.00-2.10 (m, 1H), 1.31-1.49 (m, 1H), 0.93-
1.05 (m, 6H), M3 (ES, maz) 573 [M+H"].
Example 50 ~ Compound #154
3-{5-{1-{5-{2-Chloro-4-{trifiuoromethyliphenvil-4-methyl-2H-indazol-2-vi}-3-

methyibutvilpicolinamidolpropaneic acid

100
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"H NMR (CHLOROFORM-d) 5: 8.62 (br s, 1H), 8.43-8.49 (m, 1H), 8.18
{brd, J=8.1Hz, 1H), 8.07 (d, J=4.2 Hz, 1H), 7.91 {brd, J=8.1 Hz, 1H), 7.76 (s,
1H), 7.58-7.64 (m, 2H), 7.38 (¢, J=7.2 Hz, 1H), 7.07 (d, J=8.0 Hz, 1H), 5.81 (br
t, J=7.7 Hz, 1H}, 3.72-3.80 (m, 2H}, 2.71 (br t, J=5.0 Hz, 2H), 2.55-2.67 (m,
1H), 2.28 (s, 3H), 2.10-2.19 (m, 1H), 1.41-1.53 (m, 1H), 1.03 (br d, J=6.6 Hz,
3H), 0.98 (br d, J=6.6 Hz, 3H); MS (ES, m/é&) 573 [M+H"].

Exampile 51 ~ Compound #250

3-{5-{1-{5-12-Chlorg-4-{riflucromethyliphenyi}-4-methoxy-1H-indazol-1-yi}-

J3-methyibutyviipicolinamidolpropancic acid

TH NMR (METHANOL-ds) 6 8.67 (br s, 1H), 8.43 (s, 1H), 7.94-8.05 (m,
2H), 7.78 (5, 1H), 7.62 (br d, J=7.8 Hz, 1H), 7.51 (br s, 1H)}, 740 (br d, J=8.6
Hz, 1H), 7.19 (d, J=8.6 Hz, 1H), 8.02 (br dd, J=10.5, 4.8 Hz, 1H), 4.11 (s, 3H),
3.84 (brt, J=6.6 Hz, 2H), 2.67-2.78 (m, 1H), 2.61 (br i, J=6.6 Hz, 2H), 1.97-2.08
(m, 1H), 1.36-1.51 (m, 1H), 1.01 (br d, J=6.4 Hz, 3H), 0.97 (br d, J=6.8 Hz, 3H};
MS (ES, m/z) 589 [M+H"].

Exampie 52 - Compound #178
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3-{8-{1-{5-(2-Chloro-4-{trifiucromethviiphenvil-4-methoxy-2H-indazol-2-yii-

J-methvibutyvipicolinamidoipropancic acid

HO

H NMR (CHLOROFORM-d) 8 8.82 (s, 1H), 8.44 (brt, J=6.1 Hz, 1H},

5 8.15-8.22 (m, 2H}, 7.93 (br d, J=7.8 Hz, 1H), 7.75 (s, 1H), 7.58 (d, J=8.1 Hz,
1H), 7.47 {br d, J=8.8 Hz, 2H}, 7.09 (d, J=8.8 Hz, 1H), 5.76 (dd, J=8.0, 6.8 Hz,
1H), 3.86 (s, 3H), 3.75 (g, J=5.9 Hz, 2H), 271 (t, J=5.9 Hz, 2H), 2.55-2.65 (m,
1H}, 2.14 (dt, J=13.9, 7.1 Hz, 2H}, 1.40-1.50 (m, 1H), 1.03 (d, J=6.8 Hz, 3H),
0.89 (d, J=6.6 Hz, 3H); MS (ES, nv/z) 589 [M+H"L

10 Example 53 —~ Compound #213

3-{5-{1-{4-Methoxy-5-{2-methvl-4-{frifiucromethyliphenyil-1 H-indazol-1-vi}-

S-methyibutyiipicolinamidolpropancic acid

H NMR (METHANOL-ds) 3: 8.67 (br s, 1H), 8.40 (s, 1H), 7.95-8.05 (m,
15 2H), 7.45-7.55 (m, 2H), 7.41 (or d, J=8.6 Hz, 1H), 7.27-7.36 (m, 1H), 7.15 (d,
J=8.6 Hz, 1H), 6.02 (dd, J=10.5, 4.9 Hz, 1H), 4.00 (s, 3H), 3.84 (1, J=6.6 Hz,
2H), 2.69-2.79 (m, 1H), 2.61 (t, J=6.6 Hz, 2H), 2.12-2.23 {m, 3H), 1.98-2.12 (m,
1H), 1.38-1.50 (m, 1H), 1.02 (d, J=6.4 Hz, 3H), 0.97 (br d, J=B.4 Hz, 3H); MS
(ES, m/z) 569 [M+H"].
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Example 54 - Compound #2386
J={5-{1-{4-Methoxy-5-{ Z-methvi-4-{trifiucromethvliphenvil-2H-indazol-2-vi}-

J-methvibutvivicolinamidolpropanoic acid

5 H NMR (METHANOL-ds) 3 8.76 (s, 1H), 8.72 (br s, 1H), 8.06 (br 5, 2H},
7.55 (brs, 1H), 7.49 (br s, 1H), 7.34-7.41 (m, 2H}, 7.03-7.08 (m, 1H), 5.85-6.02
{m, 1H), 3.86 (br 5, 3H), 3.61-3.88 (m, 2H), 2.58-2.72 {m, 3H), 2.22 (br s, 3H),
2.09-2.19 (m, 1H), 1.31-1.42 (m, 1H), 1.03-1.08 {m, 3H), 0.93-1.03 {m, 3H);, MS
(ES, myz) 569 [M+H'L
10 Example 85 —- Compound #1739
3-{58-{1-{5-{2-Chloro-4-{trifiuoromethyliphenvil-4-ethoxy-1H-indazol-1-vi}-3-

methvibutyhipicolinamidolpropanocic acid

H NMR (METHANOL-ds) 8 8.86 (s, 1H), 8.35 (s, 1H), 7.95-8.04 (m, 2H),
15 7.79 (s, 1H), 7.63 (br d, J=8.1 Hz, 1H), 7.49-7.58 (m, 1H), 7.41 (d, J=8.6 Hz,
1H), 7.20 (d, J=8.6 Hz, 1H), 6.02 (dd, J=10.5, 4.9 Hz, 1H), 4.31-4.42 (m, 2H),
3.64 (1, J=6.7 Hz, 2H), 2.69-2.78 (m, 1H), 2.61 (t, J=6.7 Hz, 2H), 2.00-2.08 (m,
1H), 1.39-1.50 (m, 1H), 1.23 (1, J=7.0 Hz, 3H), 1.02 (d, J=6.6 Hz, 3H), 0.97 (d,
J=6.6 Hz, 3H); MS (ES, m/z) 603 [M+H"].
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Example 56 —~ Compound #2085
3-{8-{1-{5-{2-Chloro-4-{trifluoromethyviiphenvil-4-ethoxy-2H-indazol-2-yi}-3-
methyibutvilpicolinamidolpropancic acid

HO

O

5 H NMR (METHANOL-ds) 3 8.76 (s, 1H), 8.70 (s, 1H), 8.05 (s, 2H), 7.80
(s, TH), 7.64 (d, J=8.1 Hz, 1H), 7.55 (d, J=8.1 Hz, 1H), 7.38 {d, J=8.8 Hz, 1H},
7.10 (d, J=8.8 Hz, 1H), 5.88 (dd, J=10.1, 5.5 Hz, 1H), 4.18-4.28 {m, 2H), 3.65
(t, J=6.6 Hz, 2H), 2.64-2.71 {m, 1H), 2.62 (1, J=8.6 Hz, 2H), 2.13 (ddd, J=13.9,
8.1, 5.9 Hz, 1H), 1.29-1.39 (m, 1H), 1.19 {t, J=7.0 Hz, 3H), 1.05 (d, J=6.6 Hz,

10 3H), 0.97 (d, J=6.4 Hz, 3H); MS (ES, m/z) 603 [M+H*].
Exampie 57- Compound #197
3-{8-{1-{4-Ethoxy-8-{Z-methvl-4-{iriflucromethviiphenyi)-1H-indazol-1-yi}-3-
methyvibutybipicolinamidolpropancic acid

15 H NMR (METHANOL-d) 5 8.66 (br s, 1H), 8.31 (s, 1H), 7.95-8.04 (m,
2H), 7.54 (s, 1H), 7.27-7.50 (m, 3H), 7.16 (d, J=8.6 Hz, 1H), 8.02 (br dd,
J=10.4, 4.8 Hz, 1H), 4.13-4.28 (m, 2H), 3.64 (t, J=6.6 Hz, 2H), 2.68-2.78 (m,
1H), 2.61 {1, J=6.6 Hz, 2H), 2.14-2.26 (m, 3H), 1.99-2.09 (m, 1H), 1.26-1.50 (m,
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1H), 116 {§, J=86.8 Hz, 3H}, 1.02 (d, J=6.6 Hz, 3H), 0.97 (br d, J=6.6 Hz, 3H};
MS (ES, m/z) 583 [M+H"].
Example 58 ~ Compound #207
3-{5-{1-(4-Ethoxy-5-(2-methvl-4-{triflucromethyilphenyll-2H-indazol-2-yi}-3-
5 methyibutyhipicolinamidolprepanocic acid

H NMR (METHANOL-ds) 3 8.71 (s, 1H), 8.70 (br s, 1H), 8.08 (s, 2H),
7.47-7.57 (m, 2H), 7.35-7.41 (m, 2H), 7.07 (d, J=8.8 Hz, 1H), 5.99 (br dd,
J=10.1, 5.5 Hz, 1H), 3.96-4.15 (m, 2H), 3.85 (br t, J=6.6 Hz, 2H), 2.64-2.71 (m,
10 1H), 2.62 (brt, J=6.6 Hz, 2H), 2.23 (br 5, 3H), 2.14 (ddd, J=13.8, 8.3, 56 Hz,
1H), 1.30-1.40 (m, 1H), 113 {t, J=7.0 Hz, 3H), 1.08 (br d, J=6.4 Hz, 3H), 0.98
{brd, J=6.4 Hz, 3H); MS (ES, myz) 583 [M+H"L.
Example 53 ~ Compound #2683
3-{5-{1-{5-{2-Chloro-4-(triflucromethyliphenyl-4-{trifluoromethyl-1H-

15 indazol-1-vi}-3-methyibut-vilpicolinamidoipropancic acid

H NMR (CHLOROFORM-d) & 8.56 (s, 1H), 8.39 (br t, J=5.5 Hz, 1H),
8.21 (s, 1H), 8.14 (d, J=8.3 Hz, 1H), 7.89 (br d, J=7.6 Hz, 1H), 7.82 (s, 1H),
7.84 (s, 2H), 7.51 (d, J=7.1 Hz, 1H), 7.34 (d, J=7.1 Hz, 1H), 5.75 (dd, J=8.9, 8.5
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10

15

Hz, 1H), 3.69-3.77 {br d, J=56.4 Hz, 2H), 2.65-2.77 (m, 2H), 2.48-2.58 (m, 1H),
2.04-2.16 (m, 1H), 1.33-1.42 (m, 1H), 1.21 (¢, J=7.1 Hz, 2H), 0.99 (d, J=6.6 Hz,
3H), 0.93 (d, J=6.4 Hz, 3H); M3 (ES, m/z) 8627 [M+H"].

Exampile 60 ~ Compound #246
3-{5-{3-Methyl-1-{5-{ 2-methyi-4-{trifluoromethviiphenvii-4-{triflucromethyl}-

2H-indazol-2-vitbutvlipicolinamidoipropanoig agid

HQ

H NMR (MeOH) 5 8.73 (d, J=1.5 Hz, 1H}, 8.70 (d, J=1.2 Hz, 1H), 8.00-
8.08 (m, 2H), 7.64 (s, 1H), 7.83-7.61 {(m, 2H), 7.43-7.83 (m, 2H), 7.27 (d, J=71
Hz, 1H), 6.02 (dd, J=10.1, 5.7 Hz, 1H), 3.63 (t, J=6.7 Hz, 2H), 2.56-2.64 (m,
3H), 2.17 (s, 3H), 2.08 (ddd, J=14.1, 8.2, 5.6 Hz, 1H), 1.21-1.36 {m, 1H), 1.01
{d, J=6.6 Hz, 3H), 0.21 (d, J=8.6 Hz, 3H).
Example 61 —~ Compound #1380
3-{4-(1-(5-{2 4-Dichiorophenyli-4-methvi-2H-indazol-2-v11-3-

H NMR (400MHz, CHLOROFORM-d) 8 8.01 (d, J = 5.1 Hz, 1 H), 7.74
(d, J=81Hz 2 H), 7.58 (d, J= 8.8 Hz, 1 H), 7.43 - 7.53 (m, 3 H), 7.23 - 7.34
(m, 1H), 7.18 (dd, J=2.3, 82 Hz, 1 H), 7.05 (d, J= 8.8 Hz, 1 H), 6.83 - 6.95
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(m, 1H),5.73-586(m, 1H),3.72{(g, J=860Hz, 2H),270{( J=56Hz 2
H), 243-260(m, 1H),226(5, 3 H), 214 (d, J=7.1Hz, 1H), 146 (br. 5., 1
H), 0.98(d, y=686Hz 3H), 1.01 (d, J=6.6 Hz, 3 H) (The proton of carboxylic
acid is not shown.); M3: 539 (M*+1).
5 Example 62 ~ Compound #1438
3-{4-{1-{5-{2-Chloro-4-methyiphenvii-4-methvi-2H-indazol-2-y1}-3-
methyibutyibenzamidolpropangic acid

HQO

O

"H NMR (400MHz, CHLOROFORM-d) 8 8.01 (s, 1 H), 7.73 (d, J= 8.1
10 Hz, 2H),757(d, J=88Hz, 1H),745(d, J=81Hz, 2H), 732 (s, 1H), 7.22
730 (m, 1H),7.08-722(m, 2H),8.92( J=6.1Hz, 1H), 581 (dd, /=88,
8.0Hz 1H),371(q, J=58Hz, 2H),289(t, J=86 Hz, 2H), 2.46- 259 (m,
TH), 234-246(m, 8 H), 214 (dt, J=8.9, 13.8Hz 1H), 1.36- 153 (m, 1 H},
0.97 (d, J= 8.6 Hz, 3 H), 1.01 (d, J=6.6 Hz, 3 H) (The proton of carboxylic
15 acid is not shown.); MS: 519 (M™+1).
Exampile 63 — Compound #143
3-{4-{1-{5-{2.4-Dimethyiphenvll-4-methyi-2H-indazol-2-yii-3-

methyibutybibenzamidolpropanoic acid

HO

O
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H NMR (400MHz CHLOROFORM-d) 6 7.98 (d, J=46 Hz, 1 H), 7.74
(d, J=81Hz 2H),740-762(m,3H),6.88-716(m, 5H),571-592{m, 1
H), 3.71(q, J=586Hz 2H), 268, J=55Hz, 2H), 244 -259 (m, 1H), 237
(s,3H),221(s,3H), 2.08-218(m, 1H), 203 (s, 3 H}, 1.36 - 1.55 (m, 1 H),
0.897 (d, J=86.8 Hz, 3H), 1.01 {d, J/=86.6 Hz, 3 H) (The proton of carboxylic
acid is not shown.); MS: 499 (M*+1).

Example 84 —~ Compound #149

3-{4-{1-(5-(3-Chioro-4-{trifiucromethviiphenvii-4-methyi-2H-indazol-2-vl}-3-

methyibutviibenzamidolpropanoic acid

HG

"H NMR (400MHz, CHLOROFORM-d) 8804 (s, 1H), 7.73(d, =78
Hz, 3H), 782 (d, J=88Hz, 1H), 740-7.55{m, 3 H),7.33(d, J=8.1Hz, 1
H), 716 (d, J= 88 Hz, 1H), 688 (1, J=57Hz, 1H),571-588(m, 1H), 3.71
(g, J=58Hz 2H), 2694 J=55Hz, 2H),246-262 (m, 1H), 2.44 (s, 3 H),
245 (dt, J=71, 142 Hz, 1H), 1.35-1.53 (m, 1 H), 1.01 (d, J= 66 Hz, 3 H),
0.97 (d, /= 8.6 Hz, 3 H) (The proten of carboxylic acid is not shown.); MS: 573
(M*+1).
Example 65 ~ Compound #105
3-{4-{1-{5-{2-Chioro-4-methviphenyil-4-methyi-1H-indazol-1-vi}-3-

methvibutviibenzamidolpropanoic acid
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'H NMR (400MHz, CHLOROFORM-d) 8813 (5, 1 H), 762-7.74 (m, J =
83Hz 2H),733-743(m, J=81Hz, 2H), 715-7.33(m, 4H),7.10(d, J=
78Hz 1H),8668-878(m,1H),571(dd, /=58, 100Hz, 1H),388(g, /=

5 B0Hz 2H),260-278(m,3H),250(s, 3H),242(s,3H),2.01-212(m, 1
H), 1.45(d, J=81Hz, 1H), 097 (, J= 6.1 Hz, 6 H); MS: 519 (M*+1).
Exampie 66 — Compound #177
3-{4-{1-{5-{2.4-Dimethviphenvll-4-methyi-1 H-indazol-1-yi}-3-

methvibutviibenzamidolpropanosic acid

10
H NMR (400MHz CHLOROFORM-d) 8 8.11 (s, 1 H), 7.68 (dd, /= 5.8,
T8Hz 2H),740(d, J=83Hz, 1H), 744 (d, /=83 Hz, 1H),7.16 - 7.23 (m,
1H), 7.06-714(m, 2H),6090-706(m, 2H),875(d, J=49Hz, 1H), 571
(dd, /=566, 98Hz, 1H),388(q, J=58Hz, 2H), 288 (%, J=56Hz 3 H),
15 223-244(m 6 H), 2.05-2.16 (m, 1 H), 203-1.97 (m, 3 H), 1.50 (br. 5., 1 H},
0.92 - 1.04 (m, 6 H) (The proton of carboxylic acid is not shown.); MS: 499
(M™+1).
Example 67 - Compound #223
3-{4-{1-{5-{2-Chlcro-4-flucrophenyil-1H-indazol-1-vi}-4.4 4-
20 frifiuorobutyiibenzamidolpropaneic acid
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STER A Methvi 4-(4.4 4-triflucrobutylibenzoate
NilaodH0 (87.7 mg, 0.198 mol), 1,2-bis(diphenylphosphinoibenzense

(42.6 mg, 0.093 mmol), 4 4-di-tert-butyl-2 2'-dipyridy! (25.4 mg, 0.083 mol),
methyl 4-iodobenzoate (500 mg, 1.85 mmol), 1-iodo-4,4 4-frifluorobutane

{454.1 mg, 1.85 mmol) were transferred to a 5 mi microwave vial equipped with
a magnetic stir bar. The vial was then capped with a rubber sepium and
purged with argon gas. DMPU (2 mi), pyridine (1 drop) were injected into the
vial. Manganese powder (204 mg, 3.7 mmol) was added and the vial was
placed under microwave irradiation at 120°C for 80 min. The mixiure was
diluted with water, extracted with ethyl acetale. The organic layer was
concentrated and the residue was purified by flash column chromatography on
silica gel (EtOAc/heptane: 0>>>10%>>>20%) {0 vield a white solid. TH NMR
(CHLOROFORM-d) &: 7.98 (d, J=8.1 Hz, 2H), 7.24 (s, 2H), 3.91 (s, 3H), 2.75 (1,
J=7.6 Hz, 2H), 2.00-2.19 {m, 2H), 1.85-1.98 {m, 2H).
STERP B: Methvl 4-(1-bromo-4 4 4-triflucrobutylibenzoate

A mixture of methyl 4-(4,4 4-triflucrobutylibenzoate (589 mg, 2.38
mmol}, NBS (468.3 mg, 2.63 mmol) and BPO (57.9 mg, 0.24 mmol) in 25 mi of

CCls was stirred at 86°C for 4 h, then cooled {o room temperature. The

precipitate was filtered off, then washed with dichloromethane. The filtrate was
concentrated and the residue was purified by flash column chromatography on
silica gel (EtOAc/heptane: 0>>>10%>>>15%) to yield a residue. 'H NMR
(CHLOROFORM-d) &: 8.02-8.06 (m, 2H), 7.45-7 .49 (m, 2H), 4.96 (dd, J=9.2,
5.3 Hz, 1H), 3.83 (s, 3H), 2.44-2.57 (m, 1H), 2.32-2.43 (m, 2H), 2.07-2.28 (m,

1H).
STEP C: Methyl 4-(1-(5-bromo-1H-indazol-1-yh-4.4 4-
iriflucrcbutybbenzoate

A mixture of methvi 4-(1-bromo-4,4,4-trifluorobutylbenzoate (437 .4 mg,

1.35 mmol), 5-bromoindazole (291.6 mg, 1.48 mmol} and KxC0s (371.9 mg,
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2.89 mmol) in 2 mi of DMF was stirred at 50°C for 16 hours. The resulting
mixture was diluted with waler, extracted with ethyl acetate. The organic layer
was washed with brine, dried over Na:5(0q, filtered and concentrated. The
residue was purified by flash column chromatography on silica gel
(EtOAc/heptane: 0>>>10%>>>20%) to yield two products:

methyl 4-(1-(5-bromo-1H-indazol-1-y)-4,4 4-trifluorobutybbenzoate (350
mg, 58%) and methvl 4-(1-{5-bromo-2H-indazol-2-vi)-4,4 4-
trifluorobutyhbenzoate (the N-1 substituted compound). "H NMR
(CHLOROFORM-d) : 8.05-8.06 (m, 1H), 7.97 (d, J=8.3 Hz, 2H), 7.88 (d, J=1.5
Hz, 1H), 7.40 (dd, J=8.9, 1.6 Hz, 1H}, 7.31 (d, J=8.3 Hz, 2H), 7.18 (d, J=8.8 Hz,
1H), 5.64 (dd, J=10.3, 5.1 Hz, 1H), 3.88 (s, 3H), 2.89-3.08 (m, 1H), 2.46-2.62
{rm, 1H), 2.10-2.24 (m, 2H).

and methyl 4-{1-(5-bromo-2H-indazol-2-yh-4, 4 4-trifiuorobutylbenzoate
(the N-2 substituted compound). 'H NMR (CHLOROFORM-d) 8: 8.02 (d, J=8.3
Hz, 2H), 7.91 (s, 1H), 7.78 (d, J=1.2 Hz, 1H), 7.63 (d, J=8.0 Hz, 1H}, 7.41 (d,
J=8.3 Hz, 2H), 7.35 (dd, J=9.0, 1.7 Hz, 1H), 5.49-5.70 (m, 1H), 3.90 (s, 3H),
2.84-3.03 (m, 1H), 2.47-2.67 (m, 1H), 2.01-2.17 {m, 2H).
STEP D 4-(1-(5-Bromeo-1H-indazol-1-vi}-4 .4 4-trifluorchutylibenzoic acid

To a solution of methyt 4-(1-(5-bromo-1H-indazol-1-yi)-4.4 4~

triflucrobutyhbenzoate (the N-1 substituted compound, 350 mg, 0.78 mmol) in
THFEMeOH (7 mi, viv = 2:5) was added 2 mi of 1N NaOH and the resulting
mixture was kept stirring at room temperature for 16 h. The solvent was
removed under reduced pressure and the residue was acidified with 1N HCI
and the extracted with ethyl acetate. The organic layer was dried, the drying
agent was filtered off and the solvent was removed under reduced pressure 1o
yield a white solid. mvz (MH+): 427.0.

STEPE: tert-Butyl 3-(4-(1-(5-bromo-1H-indazol-1-vi)-4 4 4-

friflugrobutvbbenzamidoipropangate

A mixture of 4-(1-(5-bromo-1H-indazol-1-yh-4, 4 4-trifiucrcbutyibenzoic
acid {348.5 mg, 0.81 mmol), ferf-buty! 3-aminopropancate (176.8 mg, 0.97
mmol}, EDC (202.1 g, 1.05 mmol), HOBL (124.2 mqg, 0.81 mmol) and DIEA
{(314.5 mgq, 2.43 mmol) in THF (6 mi) was stirred at room temperature for 16 h.

The resuiting mixture was diluted with water, extracted with ethyl acetate. The
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combined organic layer was washed with brine, dried over Na:=304, filtered and
concentrated under reduced pressure. The resulling residue was purified by
flash column chromatography on silica gel (EtOAc/heptanes:
0>>>20%>>>30%) to vield a residue. *H NMR (CHLOROFORM-d)} 8: 8.05 (s,
5 AH), 7.88(d, J=1.7 Hz, 1H), 7.89 (d, J=8.3 Hz, 2H)}, 7.40 (dd, J=8.9, 1.6 Hz,
1H), 7.31{d, J=8.3 Hz, 2H), 7.19 (d, J=8.8 Hz, 1H), 6.85 (br i, J=5.7 Hz, 1H),
5.83 (dd, J=10.1, 5.3 Hz, 1H), 3.85 (q, J=6.0 Hz, 2H), 2.84-3.08 (m, 1H), 2.45-
2.81 (m, 3H}, 2.04-2.23 (m, 2H), 1.44 (s, 9H).
STERPF: fert-Butyl 3-(4-(1-(5-(2-chicro-4-flugrophenyl-1H-indazol-1-vi)-
10 4.4 4-trifluorcbutyhibenzamidoipropangate

A mixture of terf-butyi 3-{4-(1-(5-bromo-1H-indazol-1-y1)-4,4 4-
frifluorobutyhbenzamido)propanocate (80 mg, 0.14 mmeol), 2-chloro-4-
fluorophenyl boronic acid (32.7 mg, 0.19 mmol}, PdCly{dppf) (10.6 mg, 0.014
mmol}, KaCOa (2N, 0.14 mi) in 5 mi of 1,4-dioxane was stirred at 85°C for 16 h.

15 The solvent was removed under reduced pressure and the residue was purified

by flash column chromatography on silica gel (EtCAc/heptane:

0>>>10%>>>35%) to vield a white foam. '*H NMR (CHLOROFCORM-d) 8: 8.15

(s, 1H), 7.88-7.75 (m, 3H), 7.36-7.41 {m, 3H), 7.29-7.35 {m, 1H), 7.23 (dd,

J=8.8, 2.4 Hz, 1H}, 7.04 (id, J=8.3, 2.7 Hz, 1H), 8.84 (brt, J=58 Hz, 1H}, 5.80-
20 579 (m, 1H), 3.59-3.69 (m, 2H), 2.86-3.08 (m, 1H), 2.50-2.62 (m, 3H), 2.10-

2.25 (m, 2H), 1.44 (s, 9H).

STEP G 3-fl4-[1-[5-(2-Chioro-4-flusro-phenvilindazol-1-yil-4,4 4-trifluoro-

butviibenzoyllaminclpropanosic acid

To a solution of ferf-butyl 3-(4-{1-{5-(2-chloro-4-flucrophenyl)-1H-

25  indazol-1-yh)-4.4 4-triflucrobuiyhbenzamido)propanoate (57 mg, 0.094 mmol) in
2 mi of DCM was added 1 mi of TFA and the mixiure was stirred at room
temperature for 4 hours. The solvent was removed under reduced pressure
and the residue was purified by Gilson HPLC to yield the title compoundi as a
white solid.

30 H NMR (CHLOROFORM-d) & 8.15 (s, 1H), 7.73 (s, 1H), 7.69 (d, J=8.1
Hz, 2H), 7.33-7.41 (m, 4H), 7.30 (dd, J=8.6, 6.1 Hz, 1H), 7.22 (dd, J=8.6, 2.4
Hz, 1H), 7.03 (id, J=8.3, 2.6 Hz, 1H), 6.80-6.96 (m, 1H), 5.53-5.82 (m, 1H),
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3.66 (g, J=5.8 Hz, 2H), 2.93-3.05 (m, 1H), 2.85 (br t, J=5.7 Hz, 2H), 2.48-2.59
(m, 1H), 2.08-2.22 (m, 2H). m/z (MH+): 548.0.

The following compounds (as shown in Examples 68-97 below) were
5  similarly prepared according 1o the procedures described above, selecting and
substituting a suitably substituted boronic acid in the Suzuki coupling step.
Example 68 - Compound #8
3-[14-{1-{8-{4-Chioro-2-methyl-phenyllindazol-2-vil-4.4 4-trifluoro-
butvilibenzovilaminolpropanoic acid

10
H NMR (CHLOROFORM-d) &: 9.79-10.09 (m, 1H), 8.01 (s, 1H), 7.73

{(br dd, J=8.4, 4.5 Hz, 3H), 7.37-7.56 (m, 4H), 7.11-7.32 {m, 4H), 5.71 (br dd,
J=8.5, 59 Hz, 1H), 3.67 (br d, J=5.4 Hz, 2H), 2.85-3.05 {(m, 1H), 2.81-2.73 {(m,
2H), 2.54 (id, J=14.5, 8.1 Hz, 1H), 2.22 (s, 3H), 2.05-2.15 (m, 2H). my/z (MH+):
15 5442
Example 69 - Compound #111
3-[14-[1-[8-[3-Chloro-4-{trifluorcmethyliphenvilindazol-1-vil-4.4. 4-trifluoro-

butyllbenzovllaminolpropanoic acid
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"H NMR (CHLOROFORM-d) & 8.18 (s, 1H), 7.92 (s, 1H), 7.65-7.77 (m,
5H), 7.51-7.59 (m, 2H), 7.40 (d, J=8.8 Hz, 1H), 7.34 (d, J=8.1 Hz, 2H), 86.94 (br
s, 1H), 5.70 (br d, J=4.9 Hz, 1H), 3.865 (br d, J=5.8 Hz, 2H), 2.90-3.08 (m, 1H),
2.83 {(brt, J=5.4 Hz, 2H), 2.48-2.58 (m, 1H), 2.08-2.23 {m, 2H). m/z (MH+):
5 5980
Example 70- Compound #40
3-[14-[1-[5-{4-Chloro-2-methyvi-phenvilindazol-1-vil-4.4 4-{rifluoro-

butvllbenzovllaminolpropanocic agid

Cha s
|
P
“ T n
. N Y ~ OH
\/\‘ \ﬁ:\ N~ O

. V4

F% 0

Fr
10 1H NMR (CHLOROFORM-d) 5. 8.57-8.91 (m, 1H), 8.13 (s, 1H), 7.89 (br

d, J=8.1 Hz, 2H), 7.61 (s, 1H), 7.35 (br dd, J=8.1, 5.9 Hz, 3H), 7.26 (br dd,
J=5.8, 1.7 Hz, 2H}, 7.18 {br dd, J=8.1, 2.0 Hz, 1H}, 7.11-7.16 (m, 1H}, 6.88 (br
d, J=5.1 Hz, 1H}, 5.58-5.85 (m, 1H)}, 3.66 (br d, J=4.9 Hz, 2H), 2.91-3.07 {m,
1H), 2.65 (brd, J=4.9 Hz, 2H), 2.48-2.59 (m, 1H), 2.21 (s, 3H), 2.08-2.19 {m,
18 2H). mvz (MH+): 5442,
Example 71 - Compound #167
3-l14-[1-[5-12-Chloro-4-{trifluoromethyliphenyilindazol-1-vil-4.4 4-trifluoro-

butyilbenzoviiaminelpropaneic acid

o T
- cl
@\P}N OH
F7( \‘L\/ ‘\(ﬁw/\\g)
Fle G
20 1H NMR (CHLOROFORM-d) &: 8.18 (s, 1H), 7.80 (s, 1H), 7.75 (s, 1H),

7.69 (br d, J=8.1 Hz, 2H), 7.57 (br d, J=8.1 Hz, 1H), 7.33-7.50 {m, 5H), 7.06-
7.22 (m, 1H), 8.92 (brt, J=5.7 Hz, 1H), 5.71 (br dd, J=10.3, 5.1 Hz, 1H), 3.67
(br d, J=5.4 Hz, 2H), 2.92-3.08 (m, 1H), 2.62-2.72 (m, 2H), 2.55 (id, J=13.6, 7.3

Hz, 1H), 2.08-2.25 (m, 2H). m/z (MH+): 598.0.
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Example 72 - Compound #112
3-114-11-15-{2 4-Dichlorophenviindazol-1-vii-4 4 4-triflucro-

butyilbenzovliaminglpropanoeic acid

5 H NMR (CHLOROFORM-d) &: 8.18 (s, 1H), 7.75 (s, 1H), 7.69 (r d,
J=8.1 Hz, 2H), 7.48 (br d, J=2.0 Hz, 1H), 7.34-7.45 (m, 4H}, 7.26-7.32 (m, 2H},
6.76-6.99 (m, 1H), 5.69 (br dd, J=98.9, 5.0 Hz, 1H), 3.68 (br d, J=5.4 Hz, 2H)},
2.94-3.12 (m, 1H), 2.67 (brd, J=5.4 Hz, 2H), 2.48-2.61 (m, 1H), 2.10-2.27 (m,
2HY. m/z (MH+). 564.0.

10 Example 73 - Compound #224
3-[14-[1-15-{2 4-Dichlorophenviindazol-2-vii-4. 4 4-triflugro-

butvilbenzovilaminolpropancic agid

HO
=0

H NMR (CHLOROFORM-d) & 9.72 (br s, 1H), 8.01 (s, 1H), 7.74 {(br dd,
16 J=18.7, 84 Hz, 4H), 7.62 (5, 1H), 7.48 (br d, J=0.7 Hz, 1H), 7.32-7.45 {m, 3H)},
7.27-7.31 (m, 1H), 7.01-7.147 (m, 1H), 5.68 {br dd, J=8.7, 5.7 Hz, 1H}, 3.67 (br
d, J=5.4 Hz, 2H), 2.83-3.02 (m, 1H), 2.85 (brt, J=5.4 Hz, 2H), 2.53 (id, J=14.5,
8.0 Hz, 1H), 2.02-2.17 (m, 2H). m/z (MH+): 584.0.
Example 74 - Compound #75
20 3-1i4-14.4 4-Trifluore-1-15-14-{triflucromethyliphenvilindazel-1-
yhibutvilbenzoyilaminolpropanoic acid
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"H NMR (CHLOROFORM-d) 8: 8.18 (s, 1H), 7.93 (s, 1H), 7.64-7.72 (m,
8H), 7.54-7.61 {m, 1H), 7.32-7.43 (m, 3H), 6.82-6.92 {m, 1H), 5.69 (dd, J=10.3,
5.1 Hz, 1H), 3.86 (g, J=5.9 Hz, 2H), 2.88-3.09 (m, 1H), 2.64 (br t, J=5.7 Hz,
5 2H), 2.46-2.60 (m, 1H), 2.07-2.21 (m, 2H). m/z (MH+): 5642,
Example 75 - Compound #44
3-114-14.4 4-Trifluoro-1-I15-[Z2-methyi-4-{triflucromethyliphenvilindazol-1-

vilbutvilibenzoviiaminolpropanoic acid

R

I\\//LN'N P
. ” OH
- ¢ N
:7( b7 o)
F r O

10 H NMR (CHLOROFORM-d) 8: 8.15 (s, 1H), 7.862-7.74 (m, 3H), 7.53 (s,
1H), 7.48 (br d, J=8.1 Hz, 1H), 7.37 {(br d, J=8.3 Hz, 3H), 7.30 (br dd, J=13.2,
8.3 Hz, 2H), 6.83-6.97 (m, 1H), 5.60-580 (m, 1H), 3.67 (g, J=5.5 Hz, 2H), 2.92-
310 (m, 1H), 2.66 (brt, J=5.5 Hz, 2H), 2.49-2.61 (m, 1H), 2.29 (s, 3H), 2.08-
2.23 (m, 2H). m/z (MH+): 578.2.

15 Example 76 - Compound #11

3-[14-11-[5-{Benzofuran-2-yilindazol-1-vil-4.4 4-trifiuoro-

butyilbenzoviiaminelpropaneic acid

CH
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H NMR (CHLOROFORM-d) & 8.24 (s, 1H), 8.15 (s, 1H), 7.78 (d, J=8.8
Hz, 1H), 7.65 (br d, J=8.1 Hz, 2H), 7.54 {dd, J=21.2, 7.5 Hz, 2H}, 7.18-7.36 (m,
5H), 8.96 (s, 1H), 8.82-6.80 (m, 1H), 5.63 (br dd, J=10.0, 4.8 Hz, 1H), 3.63 (br
d, J=5.4 Hz, 2H), 2.88-3.03 (m, 1H), 2.81 (br s, 2H), 2.50 (br d, J=7.68 Hz, 1H},
5 206-2.20 (m, 2H). mz (MH+): 538.2.
Example 77 - Compound #115
3-14-11-[5-{Benzothiophen-2-yvilindazol-1-vil-4.4 4-trifluoro-

butyllbenzovllaminolpropanoic acid

7N

\’I e OH

O

A

10 "H NMR (CHLOROFQRM-d) 8: 8.17 (s, 1H), 8.05 (s, 1H), 7.81 (br s,
1H), 7.74-7.79 (m, 1H), 7.70 {br d, J=8.1 Hz, 3H), 7.50 (s, 1H), 7.30-7.38 {m,
5H), £.88-8.80 (m, 1H), 5.88 {(br s, 1H), 4.12 (g, J=7.0 Hz, 2H), 3.70 (br ¢, J=6.1
Hz, 2H), 3.00 (br s, 1H), 2.69 {br s, 2H), 2.55 (br d, J=7.3 Hz, 1H), 2.16 (br d,
J=8.8 Hz, 2H). mv/z (MH+): 552.2.

18 Example 78 - Compound #78

3-{{4-14.4 4-Trifluoro-1-[5-[4-{triflucromethoxyiphenyilindazol-1-

N o
C?

vilbutviibenzovilaminolpropanoic acid

N OH
T H
—~ Nﬂ
F \_/ ©
\ O

H NMR (CHLOROFORM-d) 8: 7.87 (s, 1H), 7.67 (d, J=8.1 Hz, 2H),
20 7.50-7.60 (m, 3H), 7.31-7.40 (m, 3H), 7.25-7.30 {m, 2H), 6.87 (br t, J=6.0 Hz,
1H), 5.68 (dd, J=10.1, 5.0 Hz, 1H), 3.85 {q, J=5.8 Hz, 2H), 2.92-3.07 {m, 1H),
2.63 (brt, J=5.6 Hz, 2H), 2.46-2.59 (m, 1H), 2.07-2.21 {m, 2H). m/z (MH+);
580.2.

Example 79 - Compound #45
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3-[14-11-15-{3.5-Dichlorophenvllindazol-1-vl1-4 4 4-triflucro-

butvilibenzovilaminolpropanoic agid

= 47X
- L~ ©
4 o
"H NMR (CHLOROFORM-d) 8. 8.16 (s, 1H), 7.87 (d, J=1.0 Hz, 1H), 7.68
5  {d, J=8.3 Hz, 2H}, 7.46-7.52 (m, 1H), 7.43 (d, J=1.7 Hz, 2H), 7.30-7.40 {m, 4H),
68.89 (bri, J=6.0 Hz, 1H), 5.68 (dd, J=10.1, 53 Hz, 1H), 3.66 (g, J=5.9 Hz, 2H),
2.89-3.05 (m, 1H), 2.64 (brt, J=5.6 Hz, 2H), 2.47-2.598 (m, 1H), 2.08-2.22 (m,
2H). nvz (MH+): 5684.0.
Example 80 - Compound #50
10 3-114-14.4 4-Trifluoro-1-I5-T2-methvi-4-{triflucromethyliphenvilindazol-2-
yhbutvilbenzovilaminolpropanoic acid

H NMR (CHLOROFORM-d) & 8.03 (s, 1H), 7.72-7.82 (m, 3H), 7.53 (s,

2H), 7.46 {br d, J=8.3 Hz, 3H), 7.34 (d, J=7.8 Hz, 1H), 7.26-7.29 {m, 1H), 7.02-
16 743 (m, 1H), 6.94-7.01 (m, 1H), 5.73 (dd, J=8.5, 59 Hz, 1H), 3.70 (g, J=5.9

Hz, 2iH), 2.87-2.02 (m, 1H), 2.88 (1, J=5.7 Hz, 2H), 2.52-2.64 (m, 1H), 2.32 (s,

3H), 2.07-2.18 (m, 2H). m/z (MH+): 578.2.

Example 81 - Compound #18

3-l14-11-15-12-Chloro-4-{trifluoromethyliphenvilindazol-2-vil-4.4 4-trifluoro-

20 butvilbenzovilaminolpropancic agid
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"H NMR (CHLOROFORM-d) & 8.05 (s, 1H), 7.80 (d, J=8.8 Hz, 1H}, 7.74
(d, J=8.1 Hz, 3H), 7.67 (s, 1H), 7.56 (s, 1H), 7.42-7.51 (m, 3H), 7.38 (dd, J=8.9,
1.6 Hz, 1H), 6.97 (1, J=6.0 Hz, 1H), 5.71 (dd, J=8.8, 5.9 Hz, 1H), 5.51-5.67 {m,
5 4H), 3.70 (g, J=6.0 Hz, 2H), 2.84-3.02 (m, 1H), 2.68 (1, J=5.7 Hz, 2H), 2.49-
2.82 {m, 1H), 2.04-2.12 (m, 2H}. mvz (MH+): 598.0.
Example 82 - Compound #122
3-114-11-I5-{Benzothiophen-Z-yvilindazol-2-vil-4 4 4-trifluoro-
butvilbenzovilaminolpropancic agid
HO

O

Y

10 FF
H NMR (METHANOL-ds) 3. 8.45 (s, 1H), 8.05 (s, 1H), 7.75-7.86 {m,

BH), 7.70-7.75 (m, 1H), 7.66 (s, 1H), 7.54 (d, J=8.3 Hz, 2H), 7.25-7.38 (m, 2H),
5.87 (dd, J=8.8, 5.9 Hz, 1H), 3.60 (t, J=7.0 Hz, 2H), 2.85-3.00 (m, 1H), 2.53-
2.66 (m, 3H), 2.16-2.34 (m, 1H), 1.97-2.12 {m, 1H). m/z (MH+): 552.2.

15 Example 83 - Compound #25

3-[14-[3-Methyl-1-[8-methyl-5-[4-{trifluoromethyliphenyllindazol-1-
yhibutyilbenzovilaminolpropancic acid
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10

16

'H NMR (CHLOROFORM-d) &: 8.07 (s, 1H), 7.67 (br t, J=8.7 Hz, 4H),
7.52 (s, 1H), 7.39 (br dd, J=16.8, 7.0 Hz, 4H), 6.99 (brt, J=5.7 Hz, 1H), 5.72 (br
dd, J=8.8, 5.4 Hz, 1H), 3.86 (br d, J=5.6 Hz, 2H), 2.60-2.72 (m, 3H), 2.30 (s,
3H), 2.01-2.07 (m, 1H), 1.39-1.54 (m, 1H), 0.97 (brt, J=7.5 Hz, 6H). m/z (MH+):
538.2.

Example 84 - Compound #134
3-[14-[3-Methyl-1-[8-methyl-5-{4-{trifluoromethvlphenyilindazol-2-
yhibutyilbenzovilaminolpropancic acid

=0

H NMR (CHLOROFORM-d) 8: 8.00 (s, 1H), 7.72 (d, J=8.3 Hz, 2H), 7.66
(d, J=8.3 Hz, 2H}, 7.59 (s, 1H}, 7.38-7.47 (m, 5H), 7.06 (br t, J=5.9 Hz, 1H},
5.81 (dd, J=8.0, 6.6 Hz, 1H), 3.69 (q, J=5.8 Hz, 2H), 2.67 {{, J=5.7 Hz, 2H),
2.44-2 54 (m, 1H), 2.26 (s, 3H}), 2.08-2.15 (m, 1H), 1.38-1.50 (m, 1H), 0.97 (dd,
J=18.9, 6.6 Hz, 6H). m/az (MH+): 538.2.
Example 85 - Compound #83
3-114-13-Methyi-1-I6-methvl-5-[2-methyl-4-{trifluoromethylphenyilindazol-
1-viibutvilbenzovilaminolpropaneic acid
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H NMR (CHLOROFORM-d) 8: 9.58-10.35 (m, 1H), 8.06 (s, 1H), 7.70
{(dd, J=8.1, 5.6 Hz, 2H), 7.36-7.54 (m, 5H), 7.15-7.36 (m, 2H), 6.99 (br d, J=2.7
Hz, 1H), 5.72 (dd, J=8.7, 5.7 Hz, 1H)}, 3.82-3.74 (m, 2H), 2.62-2.74 (m, 3H),
5 2.04-2.10 (m, 7H), 1.42-1.58 (m, 1H), 0.94-1.04 (m, 6H). m/z (MH+): 552.15.
Example 86 - Compound #174
3-l14-11-I5-(Benzothiophen-2-vi}-6-methyl-indazol-1-yil-3-methyl-

butvitbenzovllaminolpropancic acid

-/ \
HO 0O
\
O
10 H NMR (CHLOROFORM-d) &: 8.07 (s, 1H), 7.75-7.84 (m, 3H), 7.88 (d,
J=B.3 Hz, 2H), 7.26-7 .40 (m, 6H), 7.19 (s, 1H), 6.93 (brt, J=6.0 Hz, 1H), 5.71
(dd, J=10.0, 5.4 Hz, 1H), 3.67 (g, J=5.9 Hz, 2H), 2.62-2.73 {m, 3H), 2.51 (s,
3H), 2.01-2.07 (m, 1H), 1.43-1.52 (m, 1H), 0.91-1.01 (m, 6H). m/z (MH+):
526.0.
15 Example 87 - Compound #158
3-14-[1-i5-(5-Fluorobenzothiophen-2-vi-6-methvl-indazol-1-yil-3-methyi-
butvilibenzovilaminolpropanoic agid
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TH NMR (CHLOROFORM-d) 5: 8.07 (s, 1H), 7.79 (s, 1H), 7.71-7.77 (m,
1H), 7.68 (d, J=8.3 Hz, 2H), 7.43 (dd, J=9.5, 2.4 Hz, 1H), 7.37 (d, J=8.3 Hz,
2H), 7.27 (s, 1H), 7.45 (s, 1H), 7.05-7.41 {m, 1H), 8.90 (¢, J=6.0 Hz, 1H), 5.71
(dd, J=9.9, 5.5 Hz, 1H), 3.63-3.72 (m, 2H), 2.63-2.68 (m, 3H), 2.48-2.54 (m,
3H), 2.02-2.06 (m, 1H), 1.43-1.51 (m, 1H), 0.85-1.02 (m, 6H). m/z (MH+):
544.2.

Example 88 - Compound #94
3-[[4-[1-[8-[2-Chloro-4-{trifluoromethyliphenyil-6-methyl-indazol-1-yi}-3-
methyi-butviibenzovilaminolpropaneic acid

"H NMR (CHLOROFORM-d) 5: 8.06 (s, 1H), 7.72-7.76 (m, 1H), 7.85-
7.72 (m, 2H), 7.53-7.61 (m, 1H), 7.31-7.48 (m, 4H), 7.25-7.28 (m, 1H), 6.86 (br
g, TH), 5.70 (br dd, J=8.9, 8.0 Hz, 1H), 3.88 (br d, J=5.4 Hz, 2H), 2.67 (brt,
J=8.5 Hz, 2H), 2.60-2.72 (m, 1H), 2.18 (d, J=5.8 Hz, 3H}, 2.06-2.12 (m, 1H),
1.42-1.57 (m, 1H}, 0.94-1.03 (m, 6H). m/z (MH+): 572.10.
Example 89 - Compound #385
3-l[4-[1-[5-[2-Chioro-4-{trifluoromethyliphenyil-6-methyi-indazol-2-yi]-3-
methyi-butvlibenzovllaminolpropancic acid
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"H NMR (CHLOROFORM-d) 5: 9.41-9.94 (m, 1H), 7.92-8.08 (m, 1H),
7.67-7.77 {m, 3H), 7.61 (s, 2H), 7.33-7.45 (m, 4H), 7.04-7.17 {m, 1H), 5.80 (br
t,J=7.2 Hz, 1H), 3.69 (br d, J=5.1 Hz, 2H), 2.67 (brt, J=5.1 Hz, 2H), 2.48 {dt,

5 J=136, 8.8 Hz, 1H), 2.14 (m, 4H), 1.43 {dt, J=13.0, 6.2 Hz, 1H}, 0.97 (dd,
J=14.4, 6.6 Hz, 6H). miz (MH+). 572.10.
Example 90 - Compound #54
3-[14-[3-Methyi-1-[6-methyl-5-[2-methyl-4-{triflucromethyvliphenyilindazol-

2-yiibutyiibenzovilaminelpropanoeic acid

10
H NMR (CHLOROFORM-d) 3: 8.84-9.42 (m, 1H), 7.94-8.03 (m, 1H),
7.73 (brd, J=7.6 Hz, 2H), 7.52 (s, 1H), 7.52 (s, 1H), 7.40-7.48 {m, 3H)}, 7.32 (s,
1H), 7.22 {d, J=7.6 Hz, 1H}, 7.12-7.18 (m, 1H}, 5.68-5.81 (m, 1H}, 3.88 (br d,
J=4.4 Hz, 2H), 2.66 (br 5, 2H), 2.44-2.56 (m, 1H), 2.05-2.15 (m, 7H), 1.40-148
16 {m, 1H), 0.97 (dd, J=14.9, 6.6 Hz, 6H). m/z (MH+): 552.15.
Example 81 - Compound #2681
3-M14-11-18-Chilore-5-2-methyl-4-{triflucromethyiiphenyilindazol-1-yi}-3-

methyi-butviibenzovilaminolipropangic acid
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'H NMR (CHLOROFORM-d) &: 8.55 (br s, 1H), 8.09 (s, 1H), 7.67-7.76
{m, 2H), 7.36-7.57 {m, 6H), 7.19-7.30 (m, 1H), 6.95 (br s, 1H), 5.67 (dd, J=9.4,
5.7 Hz, 1H), 2.89 (br d, J=5.1 Hz, 2H}, 2.80-2.73 (m, 3H), 2.08-2.20 (m, 4H),
5 1.40-1.58 (m, 1H), 0.88-1.04 (m, 8H). m/z (MH+): 572.10.
Example 92 - Compound #30

3-[[4-[1-[8-Chloro-5-[2-methyi-4-{triflucromethyliphenvilindazol-2-yi}-3-

methyi-butvlibenzovllaminolpropancic acid

10 H NMR (CHLOROFORM-d) 3: 8.04 (br s, 1H), 7.87 (s, 1H), 7.74 (br d,
J=7.6 Hz, 2H), 7.40-7.55 {(m, 5H), 7.21-7.26 (m, 1H), 6.99-7.15 (m, 1H), 5.76
(brt, J=6.6 Hz, 1H), 3.69 (br d, J=4.2 Hz, 2H), 2.67 (br s, 2H), 2.45-2.57 (m,

1H), 2.10-2.20 (m, 4H), 1.36-1.50 {m, 1H), 0.98 (dd, J=14.4, 6.6 Hz, 6H). m/&
(MH+): 572.10.

15 Example 83 - Compound #3323

3-[[58-[1-[68-Chioro-5-[2-chloro-4-{triftucremethyliphenvilindazol-2-vi]-3-
methyl-butylipyridine-Z2-carbonvllaminoclpropanocic agid
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"H NMR (CHLOROFORM-d) 8. 8.60 {1, J=1.8 Hz, 1H), 8.48 (t, J=6.2 Hz,
1H), 8.18 (d, J=8.1 Hz, 1H), 8.00 (dd, J=3.2, 1.0 Hz, 1H), 7.86-7.94 (m, 2H),
7.75 (s, 1H), 7.65-7.82 {m, 1H}, 7.583 (s, 1H), 7.37-7.45 (m, 1H), 5.78 (br d,
5 J=34Hz 1H), 3.75 (g, J=8.3 Hz, 2H}, 2.71 {1, J=6.1 Hz, 2H), 2.59 (ddd,
J=14.4, 9.1, 5.9 Hz, 1H), 2.11-2.148 (m, 1H), 1.37-1.48 (m, 1H), 0.95-1.08 (m,
8H). m/z (MH+): 593.0.
Example 84 - Compound #140
3-[15-[1-16-Chioro-5-{4-chioro-2-methyi-phenyllindazol-2-yil-3-methyl-
10 butyllpyridine-2-carbonvilaminolpropanoeic acid

H NMR (CHLOROFORM-d) & 8.80 (s, 1H), 8.48 (t, J=6.4 Hz, 1H), 8.16
(d, J=8.1 Hz, 1H), 8.04 (dd, d=2.4, 0.7 Hz, 1H), 7.90 (ddd, J=8.0, 5.4, 2.2 Hz,
1H), 7.85 (s, 1H), 7.45 (s, 1H), 7.20 (dt, J=8.1, 2.3 Hz, 2H), 7.03-7.10 (m, 1H)},
15 578 (di, J=9.4, 5.7 Hz, 1H), 3.75 (q, J=6.3 Hz, 2H), 2.71 (1, J=6.1 Hz, 2H), 2.58
(dddd, J=13.8, 8.7, 5.9, 3.7 Hz, 1H), 2.07-2.18 {m, 4H), 1.36-1.51 (m, 1H),
0.93-1.08 {m, 6H). m/z (MH+). 539.2.
Example 95 - Compound #102
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3-{15-[1-[8-Chlore-5-(4-chioro-2-methyi-ghenvilindazol-1-yil-3-methyil-
butvilpyridine-2-carbonyliaminclpropancic acid

"H NMR (CHLOROFORM-d) §: 9.52-10.58 (m, 1H), 8.54-8.64 (m, 1H),
5 845852 (m, 1H), 8.05-8.17 (m, 2H), 7.81-7.83 (m, 1H), 7.50-7.58 (m, 2H),
7.16-7.31 (m, 2H), 7.00-7.13 (m, 1H), 5.57-5.85 (m, 1H), 3.74 (g, J=6.0 Hz,
2H), 2.65-2.75 {m, 3H), 2.07-2.14 {m, 4H)}, 1.41-1.58 (m, 1H}, 0.99 (di, J=8.8,
8.7 Hz, 8H). m/z (MH+): 541.2.
Example 86 - Compound #176
10 3-[[58-[1-[8-Chioro-5-[2-methyl-4-{triflucromethyliphenvilindazol-2-vi]-3-

methvl-butyllpvridine-2-carbonyllaminoipropansic acid

'H NMR (CHLOROFORM-d) §: 8.61 (br s, 1H), 8.49 (brt, J=5.9 Hz, 1H),

8.16 (brd, J=8.1 Hz, 1H), 8.07 {d, J=2.4 Hz, 1H), 7.83-7.95 (m, 2H), 7.42-7.55

15 {(rm, 3H), 7.25-7.28 (m, 1H), 5.68-5.88 (m, 3H), 3.75 (g, J=5.9 Hz, 2H}, 2.71 (1,

J=5.8 Hz, 2H), 2.52-2.65 (m, 1H), 2.17 (d, J=7.8 Hz, 3H), 1.43 (dsxt, J=13.2,

6.5 Hz, 1H), 0.93-1.07 (m, 6H). m/z (MH+): 573.2.
Example 87 - Compound #1486
3-[18-[1-[6-Chloro-5-[2-methyi-4-{triflucromethyvilphenvilindazol-1-yi]-3-
20 methyl-butylipyridine-Z2-carbonvllaminoclpropanocic agid
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H NMR (CHLORQFORM-d) 8: 8.81 (br s, 1H), 8.49-8.65 (m, 2H), 8.08-
8.20 (m, 2H), 7.90 {ddd, J=20.8, 8.2, 1.7 Hz, 1H), 7.43-7.60 {m, 4H), 7.18-7.31
(m, 1H), 5.63-5.83 {m, 1H), 3.75 (g, J=6.1 Hz, 2H), 2.84-2.81 (m, 3H), 2.05-
2.21 (m, 4H), 1.48 (brdd, J=13.3, 8.7 Hz, 1H), 0.91-1.08 {m, 6H). m/z (MH+):
573.2.
Example 98 - Compound #253
3-[[4-1{18}-3-Methyl-1-[8-methyl-5-[2-methyi-4-
{triffucromethyliphenyilindazol-1-vilbutyilbenzovllaminolpropanoic acid

N~
4
HO O
1
STEPA: Ethyl 4-(3-methvibutanoylhibenzoate
4-{Ethoxycarbonyhphenyl-zine iodide (100 mil of a 0.5 M sclution in

THF, 50 mmol) was added slowly 0 a stirred solution of
dichiorbis(triphenylphosphine)paliadium (I} (1403 mg) in THF (30 mL) at 0°C
under argon. After 20 min, 3-methylbutanoy! chioride (8.03 g, 50 mmol) was
added dropwise and the resulting mixture was stirred at 0°C for 2 hours, then
poured into 1N HCI and exiracted with EtOAc three times. The combined
extracts were washed with ag. NaHC O3, brine, dried (Na:504), filtered and

concentrated under reduced pressure. The resulling residue was purified by
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flash column chromatography on silica gel (EtOAc/heptane: 0>>>5%) {o vield a
colorless oil initially, which upon standing became a white solid. "H NMR
(CHLOROFORM-d) &: 8.10-8.14 (m, 2H), 7.99 (d, J=8.6 Hz, 2H), 4.41 {(q, J=7.2
Hz, 2H), 2.86 (d, J=6.8 Hz, 2H), 2.30 (dquin, J=13.4, 8.7 Hz, 1H), 1.42 {t, J=7.2
Hz, 3H), 1.01 (d, J=6.6 Hz, 6H).
STERP B: (Ri-Ethyl 4-(1-hydroxy-3-methylbutyiibenzoate

A solution of (8)-CH3-CBS (743 mg, 2.68 mmol) in anhydrous THF (20
mi}, cooled to 0°C was treated with borane dimethyisuifide (16.8 mi, 2M in THF)

and the resulting mixture was stirred for 25 min at 0°C. A solution of ethyl 4-(3-

methylbutanoylbenzoate (6.28 g, 26.8 mmol) in THF (20 mi) was added slowly
o the reaction mixture, which was kept stirring for 2.5 hours, allowing the
resulting mixiure 1o warm to room temperature. The resulting mixiure was then
quenched with MeOH and allowed to stir for 25 min and the solvent was
removed under reduced pressure. The residue was diluted with EtOAc,
washed with 1N HCI and brine, dried over NaxS04s and concentrated. The
resulting residus was purified by flash column chromatography on silica gel
(EtCAc/heptane: 0>>>20%) to vield a colorless. 'H NMR {CHLOROFORM-d) &:
8.02 {d, J=7.8 Hz, 2H), 7.41 (d, J=8.1 Hz, 2H}, 4.81 (br s, 1H), 4.37 (g, J=7.1
Hz, 2H), 1.93 (d, J=3.4 Hz, 1H), 1.72 (br s, 2H}, 1.48 (s, 1H}, 1.38 (1, J=7.1 Hz,
3H), 0.96 (d, J=6.1 Hz, 6H).
STERPC: (R)-Ethyl 4-(3-methyl-1-((methvisulfonyhoxyibutyhbenzoate

To a dichloromethane solution (70 mi) of (Ry-ethyl 4-(1-hydroxy-3-
methvibutylibenzoate (4 46 g, 18.9 mmol} and trimethylaming (3.94 mi, 28.31

mmol} at ~10°C was added mesyl chioride (2.05 mi, 26.4 mmol) dropwise. The

resulting mixture was stirred at -10°C for 4 hours, partitioned between 0.1 N
HCl and DCM. The organic layers were combined, washed with ag. NaHCQO;,
brine, dried over NaxS30q, filtered and the fillrate was concentrated under
reduced pressure to vield a light orange gel, which crystalized with the help of
heptane, 1o a white solid (86.43% ee).

STER D! (Si-Ethyl 4-(3-methvi-1-(6-methyi-5-(2-methyl-4-
(trifluoromethyliphenvl)-1H-indazol-1-yhbuivhbenzoate and (8)-Ethyl 4-(3-

methyl-1-(6-methvyl-5-(Z-methvi-4-Urifluoromethyviphenyh-2H-indazol-2-

vhbutvlibenzoate
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To a mixture of 5-(2-chioro-4-(trifluoromethvi)phenyh-8-methyl-1H-
indazole (4.10 g, 13.18 mmol) and scdium hydride (527.7 mg, 13.19 mmol) was
added 15 mi of anhydrous DMF under argon at room temperaiure and the
resulting mixture was kept stirring for 40 min at room temperature under argon.
The resulting mixiure was cooled to 0°C and (R)-ethyt 4-(3-methyl-1-
{({methylsulfonyhoxybutyhbenzoate (4.56 g, 14.5 mmol) in 15 mi of DMF was
added dropwise. Upon the completion of the addition, the reaction mixiure was
kept stirring at room temperature under argon for additional 3 hours, quenched
with 0.1 N HCI, exiracted with ethyl acetate. The combined exiracts were
washed with brine, dried over NaxS04 and the solvent was evaporated under
reduced pressure. The resulting residue was purified by flash column
chromatography on silica gel (EtOAc/heptane: 0>>>5%>>>15%) to vield two
isomers, both of which were white foam solids.

The first isomer was (S)-ethy! 4-(3-methyl-1-(8-methyl-5-(2-methyl-4-
(triflucromethylipheny}-1H-indazol-1-yhbutyhbenzoate (The N-1 substituted
compound, 3.12 g, vield: 46.5% with >98% ee). 'H NMR (CHLOROFORM-d) &:
8.02-8.06 (m, 1H), 7.94-8.01 (m, 2H), 7.40 (s, BH), 7.14-7.25 (m, 2H), 5.71 {dd,
J=8.5, 5.9 Hz, 1H), 4.34 (g, J=7.1 Hz, 2H), 2.64-2.78 (m, 1H), 2.03-2.14 {m,
7H), 1.45-1.55 (m, 1H), 1.36 (t, J=7.1 Hz, 3H), 0.96-1.05 {(m, 6H). m/z (MH+):
509.2. The second isomer was (S)-ethyl 4-(3-methyl-1-{8-methyl-5-(2-methyl-
4-(triffluoromethvi)phenyli-2H-indazol-2-yi)butyl)benzoate (the N-2 substituted
compound, 1.83 g, vield: 27.3% with 99.2% ee). 'H NMR (CHLOROFORM-d)
§: 7.98-8.04 (m, 2H), 7.83-7.97 (m, 1H)}, 7.59-7.65 (m, 1H)}, 7.50-7.54 (m, 1H},
7.42-7.50 (m, 3H), 7.32 (s, 1H), 7.24 (m, 1H), 5.65-5.78 {m, 1H), 4386 (q, J=7.3
Hz, 2H), 2.50-2.82 (m, 1H), 2.05-2.18 (m, 7H), 1.47 (br dd, J=12.7, 5.9 Hz, 1H),
1.37 {t, J=7.1 Hz, 3H), 1.00 (dd, J=14.1, 8.5 Hz, 6H). m/z (MH+): 509.2.
STEPE: (8)-4-(3-Methyi-1-{6-methyl-5-(2-methyl-4-
{triflucromethyhphenyii-1H-indazol-1-vhbutybbenzoic acid

To a solution of (&)-ethyl 4-(3-methyl-1-(6-methyl-5-(2-methyl-4-
(triflucromethyliphenyl)-1H-indazol-1-yhbutylibenzoate (3.12 g, 8.14 mmgl) in
THF (40 mbh/MeOH (30 mi) was added NaOH (12.3 mi, 3N) and the resulling

mixiure was siirred at room temperature for 3 hours. The solvents were

removed under reduced pressure and the residue was acidified with 1N HCI,
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extracted with ethyi acetale, dried over Na:S0,4, fillered and concentrated to
yield a white solid. m/z (MH+): 481.2.
STERPE: (S)-Methyl 3-(4-(3-methyl-1-(6-methyi-5-(2-methyl-4-
(triflucromethyhphenyli-1H-indazol-1-yhbutybbenzamidoipropanoate

To a mixture of (8)-4-(3-methyl-1-(6-methyl-5-(2-methyl-4-
(triflucromethyliphenyl-1H-indazol-1-yhbutylibenzoic acid (2.84 g, 6.12 mmol),

methyl 3-aminopropanoate (1.11 g, 7.95 mmol), EDC (1.52 g, 7.95 mmol} and
HOBt (937 mg, 6.12 mmol) in 35 mi of dichloromethane was added diisopropyl
gthylamine (3.20 mi, 18.4 mmol) and the reaction mixiure was stirred at room
temperature for 48 hours. The resulting mixture was diluted with 1N HCI,
extracted with ethyl acetate. The combined organic layer was washed with
brine, dried over Na:504, filtered and the resulting residue was purified by flash
column chromatography on silica gel (EtOAc/heptane: 0>>>10%>>>40%) to
yield a white foam solid (99.1% ee). 'H NMR (CHLOROFORM-d) 8: 8.03 (s,
1H), 7.70 {4, J=8.7 Hz, 2H), 7.35-7.57 (m, 5H), 7.16-7.25 (m, 2H}, 6.68-6.88 (m,
1H), 5.58-578 {m, 1H), 3.66-3.75 (m, 5H), 2.65-2.74 (m, 1H}, 2.63 {1, J=5.7 Hz,
2H), 2.03-2.16 (m, 7TH), 1.45-1.57 (m, 1H), 0.85-1.04 (m, 6H). m/z (MH=*):
567 8.
STEP G: 3-[{4-[(19)-3-Methyl-1-[8-mathyl-5-[2-methyl-4-
{(triflucromethyhiphenvilindazol-1-ylibutyilbenzovilaminolpropangic acid

To a solution of (S)-Methyt 3-(4-(3-methyl-1-(8-meithyi-5-(2-methyl-4-
(triflucromethyliphenyil-1H-indazol-1-yhbutylbenzamido)propanocate (2.95 g,
5.22 mmaol) in 18 mi of THF/MeOH (2.1 v/v) was added 12 mi of 3N NaOH and

the mixture was stirred at room temperature for 4 hours. The solvents were

removed under reduced pressure and the residue was purified by flash column
chromatography on silica getl to vield the title compound as a white solid.

"H NMR (CHLOROFORM-d) 8: 8.05 (s, 1H), 7.64-7.74 (m, 2H), 7.35-
7.55 (m, 5H), 7.15-7.30 (m, 2H), 6.99 (br s, 1H), 5.71 (br dd, J=9.4, 57 Hz, 1H),
3.87 (brd, J=5.6 Hz, 2H}, 2.58-2.71 (m, 3H), 2.01-2.14 {(m, 7H), 1.49 (id,
4=13.0, 8.5 Hz, 1H), 0.89-1.03 {m, 6H). m/iz (MH+): 552 4.
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The following compounds (as shown in Examples 88-100 below) was
similarly prepared according to the procedure described in Examples 98,
selecting and substituting a suilably substituted indazole starling material.

Example 89 - Compound #248

5 3-[14-[{18)-3-Methyl-1-{6-methyi-5-[ 2-methyl-4-
{triftucromethvlinhenvilindazel-2-vilbutvilbenzovilaminslpropansic agid
HO
€=0
HN

"H NMR (CHLOROFORM-d) 8. 7.98 (d, J=4.9 Hz, 1H), 7.73 (d, J=7.8
Hz, 2H}, 7.59 (s, 1H), 7.51 (s, 1H), 7.40-7.48 (m, 3H}, 7.32 (s, 1H}, 7.21 (d,

10 J=7.8Hz 1H), 715 (brt, J=5.1 Hz, 1H), 5.83 (br 5, 1H), 3.61-3.77 {m, 2H),
2.66 (brt, J=5.6 Hz, 2H), 2.44-2.63 (m, 1H), 2.07 (d, J=17.1 Hz, 7H), 1.44
{(dauin, J=13.2, 6.5 Hz, 1H), 0.97 (dd, J=15.0, 6.5 Hz, 8H). m/z (MH+): §52.40.

Example 1080 — Compound #241
{8)-3-{4-{1-{5-{ 2-Chloro-4-{irifluoromethyliphenyii-4-methyl-1H-indazol-1-
15 yi-3-methyibutyhibenzamidolpropancic acid

H NMR (METHANOL-d:) 8: 8.24 (s, 1H), 7.84 (d, J=4.6 Hz, 1H), 7.63-
7.77 (m, 3H), 7.40-7.56 (m, 4H), 7.14 (dd, J=8.7, 3.5 Hz, 1H), 5.93 (dd, J=10.3,
5.1 Hz, 1H), 3.54-3.66 (m, 2H), 2.66-2.78 (m, 1H), 2.60 (t, J=7.0 Hz, 2H), 2.35
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(s, 3H), 1.88-2.13 (m, 1H}, 1.35-1.55 (m, 1H), 0.98 (dt, J=14.8, 7.3 Hz, 6H). nvz
(MH+): 571.80.

Example 101 - Compound #85
3-[4-[{ 1R -1-[5-[2-Chioro-4-{triflucromethyliphenvilindazol-1-vil-3-methyi-

butvilbenzovllaminolpropanoic acid

STEP A Methvl 4-(1-hvdroxy-3-methylbutvh benzoate

To a solution of methyl 4-formylbenzoate (2.32 g, 56.8 mmol) in 40 mi of

anhydrous THF was added isobutylmagnesium bromide (2N, 31.2 ml) at 0°C
under nitrogen and the mixdure was stirred for 2 hours. The resulting mixiure
was guenched with agueous NH4Cl, exiracted with ethyl acetate. The organic
layer was washed with brine, dried over NaxS0;4, filtered, and concentrated.
The resuliing residue was purified by flash column chromatography on silica gel
(EtOAcheptane: 0>>>20%) fo vield a colorless oil.
STEPE: Methvl 4-(3-methylbutanoylbenzoate

To a solution of methyl 4-(1-hydroxy-3-methylbutyl)benzoate (4.50 g,
20.24 mmol} in dichloromethane (100 mi) was added PCC (4.80 g, 22.27

mmol) in portions. The mixdure was allowed to stir at room temperature for 3

hours and the reaction was monitored by TLC. Upon complete conversion, the
reaction mixiure was passed through a pad of CELITE. The filtrate was
concentrated and the residue was purified by flash column chromatography on
silica gel (E1OAc/heptane: 0>>>10%) to yield a white solid. "H NMR
(CHLOROFORM-d) &: 8.12 (d, J=8.6 Hz, 2H), 8.00(d, J=8.3 Hz, 2H}, 3.95 (s,
3H), 2.86 {d, J=6.8 Hz, 2H), 2.20-2.44 (m, 1H}, 1.01 (d, J=6.6 Hz, 6H).
STERPC: (S)-Methyl 4-(1-hvdroxy-3-methylbuivhbenzoate
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The DIP-Cl (-} (1.80 g, 4.98 mmoi} was dissolved in anhydrous THF (18
mi} and cooled to -78°C under nitrogen. To the mixture was then added 4-(3-
methyibutanoyiibenzoale (1.0 g, 4.54 mmoil} in 2 mi of THF dropwise and the
reaction mixture was slowly warmed up o room temperature and kept stirring
for a total 16 hours. The resulling mixture was quenched with MeOH, followed
by the addition of 3 mi of conc. HCI (37%), and the mixture was stirred at room
temperature for 1 h. The resulting mixture was diluted with waler and extracted
with ethyl acetate. The extracts were combined and washed with brine, dried,
filtered, and concentrated. The resulting residue was purified by flash column
chromatography on silica gel (EtOAc/heptane: 0>>>20%j) to yield a colorless oil
(97.5% ee). 'H NMR (CHLOROFORM-d} 3: 8.02 (d, J=8.1 Hz, 2H), 7.42 (d,
J=8.1 Hz, 2H), 4.82 {dt, J=8.3, 4.1 Hz, 1H), 3.91 (s, 3H), 1.87 (d, J=3.7 Hz, 1H},
1.68-1.79 (m, 2H), 1.45-1.56 (m, 1H), 0.96 (d, J=06.4 Hz, 6H).
STERD: (R)}-Methyl 4-(1-(5-(2-chioro-4-(trifluoromethylphenyi-1H-indazol-
1-yh-2-methylbutylibenzoate

To a mixiure of (5)-Methyl 4-(1-hydroxy-3-methylbutyl)benzoate (48.9
mg, 0.22 mmol}, 5-(2-chioro-4-{riflucromethybphenyD-1H-indazole (86.6 mg,

0.22 mmol), triphenylphosphine (83.3 mq, 0.31 mmol) in 0.8 mi of THF was
added DIEA (87.6 mg, 0.31 mmoi) and the mixture was stirred at 85°C for 16 h.
The solvent was removed under reduced pressure and the residue was purified
by flash column chromatography on silica gel to vield a residue. *H NMR
(CHLOROFORM-d) 8: 8.15 (s, 1H), 7.97 (br d, J=7.8 Hz, 2H), 7.77 (br d,
J=12.5 Hz, 2H), 7.57 (br d, J=8.1 Hz, 1H), 7.38-7.51 (m, 5H), 5.75 {br dd,
J=89.4, 57 Hz, 1H), 3.88 (s, 3H), 2.64-2.80 (m, 1H), 2.01-2.17 (m, 1H), 1.40-
1.54 (m, 1H}, 0.92 (brt, J=5.1 Hz, 6H).
STEPE: (Ri-tert-butyl 3-(4-{1-(5-(2-chioro-4-(friflusromethyhiphenyl)-1H-
indazol-1-vh-3-methylbutyhbenzamidolpropancate

(R)-Methyl 4-(1-(5-(2-chioro-4-{trifluoromethyhphenyl)-1H-indazol-1-yh)-
3-methvibutylibenzoate (46 mg, C.10 mmol) was first hydrolyzed into its acid

(20 mg} in the presence of NaOH. The resulling acid (20 mg, 0.041 mmol) was
mixed with {erf-butyl 3-aminopropanoate (9.7 mg, 0.053 mmol}, EDC (10.2 mg,
0.05 mmol) and HOBt (8.3 mg, 0.041 mmodal). To the mixture was then added
1.8 mil of THF, followed by the addition of DIEA (15.9 mg, 0.12 mmol) and the
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reaction mixture was stirred at room temperature for 16 hours. The resulting
mixture was concenirated and the residue was purified by flash column
chromatography on silica gel (EtOAc/heptane: 0>>>30%) to yield a white solid.
H NMR (METHANOL-ds) §: 8.19 (s, 1H), 7.83 (d, J=B.8 Hz, 2H}, 7.869-7.78 {(m,
3H), 7.866 (s, 1H), 7.57-7.83 (m, 1H), 7.48 (d, J=8.3 Hz, 3H}, 5.84-6.05 (m, 1H),
3.56 (1, J=7.0 Hz, 2H), 2.64-2.79 (m, 1H}, 2.53 (1, J=6.8 Hz, 2H), 1.99-2.13 (m,
1H), 1.43-1.49 {m, 1H), 1.42 (s, 8H}, 0.98 (dd, J=15.7, 6.8 Hz, 6H).
STERPF: 3-[[4-1{1R)-1-[5-12-Chioro-4-(triflucromethyliphenvllindazol- 1-vil-3-
methvi-butvilbenzoyllaminelpropanoic acig

(R)-tert-Butyl 3-{(4-(1-{5-(2-chloro-4-{trifluoromethyh phenyl)-1H-indazol-
1-yh-3-methvibutylibenzamido)propancate (24.5 mq, .04 mmol) was dissolved

in 2 mi of DCM, to which was added 0.5 mi of TFA and the mixture was stirred
at room temperature for 4 hours and the solvent was removed under reduced
pressure. The residue was purified by Gilson HPLC to yield the title compound
as a white foam.

H NMR (METHANOL-ds) §: 8.19 (s, 1H), 7.83 (br d, J=8.8 Hz, 2H),
7.84-7.77 (m, 4H), 7.61 (s, 1H), 7.46 (br d, J=8.1 Hz, 3H), 5.96 {(br dd, J=10.3,
51 Hz, 1H), 3.58 (t, J=6.8 Hz, 2H), 2.65-2.76 (m, 1H), 2.60 {, J=7.0 Hz, 2H),
2.02-2.11 {m, 1H}, 1.42 (dt, J=13.1, 8.5 Hz, 1H). m/z (MH+): 558.2.

The following compounds (as shown in Examples 102-111 below) were
similarly prepared according to the procedures described in Examples 98 and
101, selecting and substituting a suitably substituted indazole starting material.

Example 102 - Compound 145
{K}-3-{4-{1-{4-Methoxy-5-{2-methyi-4-{trifluoromethyiiphenyil-1H-indazol-1-
yvi-3-methyibutyhibenzamidolpropancic acid
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H NMR (CHLOROFORM-d) &: 8.28 (s, 1H), 7.69 (br d, J=6.6 Hz, 2H),
7.37-7.54 (m, 4H), 7.28-7.33 (m, 1H), 7.07 (s, 2H), 6.88 (br 5, 1H), 5.70 (br dd,
J=8.3, 5.6 Hz, 1H), 3.89 (s, 3H), 3.68 (br s, 2H), 2.66 (br 5, 3H), 2.19 (br d,
5 J=7.8 Hz, 4H), 1.48 (br s, 1H), 0.98 (br d, J=5.6 Hz, 6H). m/z (MH+): 568.20.
Example 103 - Compound #229
3-[I4-[{1R}-3-Methyi-1-[6-methyi-5-{4-{triflucromethyliphenyllindazol-1-
yhibutvilbenzovilaminolpropaneic acid

F
F

10 "H NMR (CHLOROFORM-d) 5. 8.06 (s, 1H), 7.87 (1, J=7.7 Hz, 4H), 7.53
(s, TH), 7.40 {dd, J=13.8, 7.9 Hz, 4H), 8.81 {brt, J=5.7 Hz, 1H), 5.71 (dd, J=8.8,
5.4 Hz, 1H), 3.69 (g, J=5.7 Hz, 2H), 2.60-2.74 (m, 3H), 2.31 (5, 3H), 2.01-2.13
{m, 1H), 1.42-1.54 {m, 1H), Q.98 {1, J=6.5 Hz, 6H). m/z (MH+). 538.2.
Example 104 - Compound #30
16 3-{4-[{15)-1-15-12-Chlore-4-{triflucromethyliphenyilindazol-1-vil-3-methyl-

butvitbenzovilaminolpropaneic acid
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'H NMR (CHLOROFORM-d) &: 8.15 (s, 1H), 7.73-7.79 (m, 2H), 7.88 (d,
J=8.3 Hz, 2H), 7.54-7.52 (m, 1H), 7.46 (d, J=13.2 Hz, 2H), 7.38-7.43 (m, 3H),
6.84-6.92 (m, 1H), 5.74 (dd, J=9.8, 5.6 Hz, 1H), 3.67 (g, J=6.0 Hz, 2H), 2.60-
2.72 (m, 3H), 2.09-2.13 (m, 1H), 1.43-1.52 (m, 1H), 0.97 (t, J=6.2 Hz, 6H). m/~2z
(MH+): 558.2.
Exampile 105 - Compound #191
3-f14-H{1R)-1-[5-12-Chloro-4-{triflucromethyiphenvyil-4-methoxy-indazol-2-
yii-3-methvi-butylibenzovilaminolpropanoic agid

H NMR (CHLOROFORM-d) 8: 8.13-8.33 (m, 1H), 7.71-7.80 (m, 3H},
7.57 (brd, J=8.1 Hz, 1H), 7.44-7.52 (m, 4H), 7.17 (d, J=8.6 Hz, 1H), 7.02 (br s,
1H), 5.91 (brt, J=7.6 Hz, 1H), 3.84 (s, 3H)}, 3.74 (brs, 2H), 2.72 (br 5, 2H)},
2.41-2.53 (m, 1H), 2.20 (dt, J=14.0, 7.1 Hz, 1H), 1.44-1.54 (m, 1H), 1.01 (br {,
J=7.7 Hz, 8H). nvz (MH+): 588.2.
Example 106 - Compound #150
3-[14-I{ 15)-1-[5-[2-Chioro-4-(triflucromethylichenyil-4-methoxy-indazol-2-

yii-3-methyi-butvilbenzovilaminclpropanecic acid
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"H NMR (CHLOROFORM-d) 8: 8.10-8.31 (m, 1H), 7.67-7.79 (m, 3H),
7.40-7.61 {m, 6H), 8.97-7.16 (m, 2H), 5.70-590 (m, 1H), 3.85 (s, 3H), 3.67 {(br
g, 2H), 2.61-2.72 (m, 2H), 2.43-2.56 (m, 1H), 2.09-2.21 {m, 1H), 1.36-1.54 {m,
5 1H), 0.99 (brdd, J=13.0, 8.4 Hz, 6H). m/z (MH+): 588.2.
Example 107 - Compound #2801
3-M14-1{ 15} -1-15-[2-Chioro-4-{triflucromethyliphenyll-4-methoxy-indazol-1-
yii-3-methyi-butyilbenzoyilaminclpropaneic acid

10 H NMR (CHLORQFORM-d) 8: 8.30 (s, TH), 7.73 {5, 3H), 7.51-7.57 (m,
1H), 7.41 (br d, J=5.6 Hz, 3H), 7.10 (brd, J=9.3 Hz, 2H), 6.71-6.87 (m, 1H),
5.69 (br dd, J=9.3, 5.9 Hz, 1H), 4.08 (s, 3H), 3.68 (br s, 2H), 2.58-2.75 {m, 3H},
2.09 (brd, J=6.1 Hz, 1H), 148 {br s, 1H), 0.98 (br d, J=5.9 Hz, 8H}. m/z (MH+):
588.2.

15 Example 108 - Compound #192

3-{14-[{15}-1-[4-Methoxy-§-[2-methyi-4-{iriflucromethyiiphenvilindazol-1-
yi-3-methyl-butvilbenzovilaminolpropangic acid
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'H NMR (CHLOROFORM-d) &: 8.28 (s, 1H), 7.68 (br d, J=7.6 Hz, 2H),
7.37-7.54 (m, 4H), 7.27-7.34 (m, 1H), 7.07 (s, 2H), 6.87 (br s, 1H}, 5.89 (br dd,
J=8.4, 5.7 Hz, 1H), 3.88 (s, 3H), 3.68 (br s, 2H), 2.58-2.74 (m, 3H), 2.06-2.27
5 (m, 4H), 1.49 (br 5, 1H), 0.98 {br d, J=6.1 Hz, 6H). m/z (MH+): 568.2.
Example 109 - Compound #180

34 1(18)-1-I5-12-Chioro-4-{trifluoromethyiiphenvil-4-methvl-indazol-2-yi}-

J-methyl-butyilbenzovllaminolpropanosic acid

10 'H NMR (CHLOROFQORM-d) 8: 9.67 (br s, 1H), 8.07 (d, J=4.8 Hz, 1H),
7.687-7.78 {m, 3H), 7.58 (dd, J=15.3, 8.4 Hz, 2H), 7.34-7 .44 (m, 3H), 7.23 {(br s,
1H}, 7.04 {d, J=8.8 Hz, 1H), 5.77 (br s, 1H), 3.63 (br d, J=5.1 Hz, 2H), 2.60 {(br
5, 2H), 2.50 {dt, J=13.3, 8.5 Hz, 1H), 2.27 (s, 3H), 2.11 (di, J=13.8, 6.9 Hz, 1H),
1.37-1.51 (m, 1H), 0.96 (dd, J=16.1, 6.8 Hz, 6H). mvz (MH+): 572.2.

18 Example 110 - Compound #1986
3-114-1{15)-1-[5-[2-Chloro-4-{Irifiucromethyliphenyil-6-methyi-indazol-1-yii-

3-methyi-butyiibenzovilaminolipropaneic acid
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i-iOu\(/\/ N

O
'H NMR (CHLOROFORM-d) &: 8.06 (s, 1H), 7.65-7.77 (m, 3H), 7.57 (t,
J=8.3 Hz, 1H), 7.31-7.49 (m, 4H), 7.25 (br s, 1H), 8.78 (br s, 1H), 5.67-5.73 (m,
1H), 3.70 (g, J=5.5 Hz, 2H), 2.61-2.72 (m, 3H), 2.18 (d, J=5.8 Hz, 3H), 2.05 (m,
5 M), 1.40-1.59 {m, 1H), 0.83-1.04 (m, 8H). myz (MH+): 572.2.
Example 111 - Compound #156
3-[14-[{15)-3-Methyi-1-[4-methyl-5-[2-methyi-4-
{trifluocromethviiphenvilindazol-2-yllbutvilbenzoyllaminglpropancic acid

10 H NMR (CHLOROFORM-d) 8: 9.97-10.54 (m, 1H), 8.09 (d, J=3.7 Hz,
M), 7.75 (d, J=7.8 Hz, 2H), 7.59 (d, J=8.8 Hz, 1H), 7.53 (s, 1H), 7.48 (br d,
J=7.8 Hz, 3H), 7.17-7.28 {(m, 2H), 7.04 (d, J=8.8 Hz, 1H), 5.87 (br s, 1H), 3.63-
3.74 (m, 2H), 2.66 (brt, J=5.6 Hz, 2H), 2.47-2.59 (m, 1H), 2.21 (s, 3H), 2.13-
2.19 (m, 1H), 2.11 (s, 3H), 1.40-1.51 (m, 1H), 0.99 (dd, J=14.4, 6.6 Hz, BH).

15 m/z (MH+): 552.3,

The following compounds (as shown in Examples 112-120 below) were

similarly prepared according to the procedures described in Examples 5 and 6,
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selecting and substituting a suitably substituted aryialky! bromides and
indazoles as starting materials.
Example 112 - Compound #214
3-[15-[3-Methyi-1-[6-methyl-5-[2-methyl-4-{triflucromethyliphenvilindazol-

5 1-yiibutvilipyridine-2-carbonvilaminolpropanoic acid

"H NMR (CHLOROFORM-d) 5. 9.98 (br s, 1H), 8.43-8.64 (m, 2H), 8.14
{t, J=7.1 Hz, 1H), 8.06 (s, 1H), 7.88 (br dd, J=20.5, 8.1 Hz, 1H), 7.44-7 .57 {m,
2H), 7.42 (s, 1H}, 7.15-7.34 {m, 2H), 5.76 (br dd, J=8.9, 6.0 Hz, 1H), 3.75 (q,
10 J=5.8Hz, 2H), 2.65-2.78 (m, 3H), 2.05-2.15 (m, 7H), 1.43-1.58 (m, 1H}, 0.95-
1.08 (m, 8H). m/z (MH+): 553.2.
Example 113 - Compound #187
3-[15-[3-Methyi-1-[6-methyl-5-[2-methyl-4-{triflucromethyvliphenyilindazol-
2-yilbutvlipyridine-2-carbonyllaminelpropanosic acid

HO
O

15
H NMR (CHLOROFORM-d) 3: 8.62 (s, 1H), 8.50 (br t, J=6.0 Hz, 1H),

8.16 (d, J=8.1 Hz, 1H), 8.01 (d, J=4.2 Hz, 1H), 7.88 (br d, J=8.1 Hz, 1H), 7.60
(s, 1H), 7.46-7.55 (m, 2H), 7.33 (s, 1H), 7.15-7.26 (m, 1H), 5.83 {br s, 1H), 3.76
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(g, J=5.7 Hz, 2H), 2.71 (br{, J=5.9 Hz, 2H), 2.52-2.84 (m, 1H), 2.07-2.17 (m,
7H}), 1.40-1.53 {m, 1H), 1.00 (dd, J=18.9, 6.6 Hz, 8H}. m/z (MH+): 553.2.
Example 114 - Compound #259
3-[I5-[1-[5-[2-Chioro-4-{trifluoromethyliphenvil-6-methyi-indazol-1-yil-3-
5 methyi-butyllpyridine-2-carbonyllaminclpropancic acid

H NMR (CHLOROFORM-d) 8. 10.01 (br s, 1H), 8.57 (br d, J=15.9 Hz,
1H}, 8.48 (br d, J=4.4 Hz, 1H), 8.01-8.20 {m, 2H), 7.87 (br dd, J=26.4, 8.1 Hz,
1H), 7.74 (br d, J=86.6 Hz, 1H), 7.57 (brt, J=8.2 Hz, 1H), 7.47 (s, 1H), 7.26-7.42

10 {m, 2H), 5.76 (br dd, J=9.0, 5.9 Hz, 1H)}, 3.75 (br d, J=5.6 Hz, 2H), 2.61-2.81
{m, 3H), 2.20 (br d, J=4.8 Hz, 3H), 2.10 (s, 1H), 1.38-1.62 (m, 1H), 0.83-1.08
(m, 8H). mvz (MH+). 573.2.
Example 115 - Compound #242
3-lI5-[1-[5-[2-Chioro-4-{trifluoromethyliphenyil-6-methyi-indazol-2-yi]-3-
15 methyi-butvllpyridine-2-carbonyllaminelpropancic acid

H NMR (CHLOROFORM-d) & 10.31-11.33 (m, 1H), 8.62 (br s, 1H),
8.51 (br s, 1H), 8.15 (br d, J=8.1 Hz, 1H), 8.04 (br s, 1H), 7.88 (br d, J=7.8 Hz,
1H), 7.74 (or s, 1H), 7.52-7.86 (m, 2H), 7.31-7.49 (m, 2H), 5.74-5.98 (m, 1H),
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3.76 (brd, J=5.68 Hz, 2H), 2.72 (br d, J=4.9 Hz, 2H), 2.51-2.84 {m, 1H), 2.10-
2.27 (m, 4H), 1.44 (br d, J=8.8 Hz, 1H), 0.99 (br dd, J=17.0, 6.2 Hz, 8H). m/z
(MH+): 573.2.
Exampie 118 — Compound #56
5 3-{4-{1-(8-{4-(fert-Butviiphenvi}-1H-indazol-1-

Bbutviibenzamidolipropangic acid

~N OH

O~ R
20 G
O
TH NMR (400 MHz,CDCl) 5 8.17 (s, 1H), 7.91 (s, 1H), 7.71 - 7.73 {m,
2H), 7.50 - 7.63 (m, 5H), 7.41 - 7.47 (m, 2H), 6.80 - 6.81 (m, 1H), 5.65- 5.71
10 (m, 1H), 3.71- 3.77 (m, 2H), 265 - 2.73 (m, 3H), 2.27 - 2.33 (m, 1H), 1.33 (s,
SH), 0.97 - 1.02 (m, 3 H). {(E3, m/z) 498 [M+H]"
Example 117 — Compound #22
3{4-{1-{5-{4-{tert-Butyliphenyll-2H-indazol-2-

Aibutvitbenzamidolpropancic acid

15
TH NMR (400 MHz,CDCl:) & 811 (5, 1H), 7.81-7.84 (m, 2 H), 7.58-
773{m,3H),746-755(m, 6H),693-694(m, 1H),585(s, 1H),374(s,2
H), 272 (s, 2H), 254 (s, TH), 232 (s, 1 H), 138 (5,0 H), 101 {§, /=88Hz 3
H). (ES, myz) 498 [M+H]".
20 Example 118 — Compound #23
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3-44-{1-{5-{4-{fert-Butyliphenvi}-1H-indazol-1-vi}-4-

methvipentylibenzamidolpropancic acid

AN

N
N - H _OH
\K/\/\Q\\fq’“““/ !
O
"H NMR (300 MHz,CDCls) d 818 (s, 1 H), 7.91 (5, 1 H), 7.69- 7.72 (m,

5 2H),740-782(m, 8H), 8.75(s, 1H),560{m, 1H),3.71-3.73(m, 2 H), 265

~273(m,3H),229-236(m, 1H), 1.82- 184 (m, 1H), 132 (s, 9H), 1.19 -

1.24 (m, 2 H), 0.80 (dd, J= 3.8 Hz, 8.3 Hz, 6 H). (ES, m/z) 526 [M+H]"

Example 118 ~ Compound #227
3-{4-{1-{5-{4-{tert-Butyliphenvi}-2H-indazol-2-vi}-4-

10 methyipentylibenzamidolpropanoic acid

"H NMR {300 MHz,CDCl:) 6 8.22 (s, 1H), 7.87 (s, 1 H), 7.70-7.80 (m, 4
H), 742-757 (m, 7H), 703 (s, 1H), 576 -579 (m, 1H), 3.71-3.72 (m, 2 H},
270 (s, 2H), 182-166(m, 1H), 1.38(s, 9H), 1.17 - 128 (m, 2 H), 0.88 -
15 0.91(m, 6 H). (ES, m/z) 526 [M+H]"
Example 120 — Compound #24
3-{4-{1-{5-{4-{tert-Butyliphenyi}-1H-indazol-1-vi}-2-

cycichexylethylibenzamidolpropanoeic acid

143



WO 2018/048762 PCT/US2017/050003

10

15

20

25

H
N~
"\
HO-\.\g\ B
STEP A: into a 250-mi. 3-necked round-bottom flask purged and
maintained with an inert atmosphere of nitrogen, was placed magnesium {420
mg, 17.50 mmol, 1.10 equiv), a solution of (2-bromeethyhcyclchexane (3 g,
15.71 mmol, 1.00 equiv) in tetrahydrofuran (50 mL). The solution was refluxed
for 3 hours, then cooled o room temperature. into another 250-mi. 3-necked
round-bottom flask purged and maintained with an inert atmosphere of
nirogen, was placed a solution of trimethyl borate (2.45 ¢, 23.85 mmol, 1.50
equiv) in tetrahydrofuran (50 mL) with stirring at -78°C. To this mixture was
added the above prepared solution. The resulting mixiure was stirred for 3
hours at room temperature. To the resulting mixture was then added KHF;
(4.926 g, 63.15 mmol, 4.00 equiv) and water (80 mL). The resulling solution
was sfirred overnight at room temperature. The solvent was removed under
reduced pressure. The residus was washed with 3 x 100 mL of propan-2-one
and the resulting filtrate was then concentrated under vacuum o yield
potassium (2-cyclohexyiethyhtrifluoroborate as a while solid.
STERPR: into a 100-mL round-bottom flask purged and maintained
with an inert atmosphere of nitrogen, was placed a solution of methyl 4-
bromobenzoate (740 mg, 3.44 mmol, 1.00 equiv) in 1,4-dioxane (30mL), a
solution of potassium (2-cyclohexylethylitrifiuoroborate (950 mg, 4.36 mmol,
1.30 equiv) in water(15 mL}, Cs,C0s (2.77 g, 8.50 mmol, 2.50 equiv),
Pd{dppHClz (270 mg, 0.34 mmol, 0.10 equiv). The resulting sclution was
stirred overnight at 105°C in an oil bath. The resulting solution was exiracted
with 3x30 mi of ethyl acetate after cooling. The combined organic layers were
washed with 2x30 mb of sodium chloride, dried over anhydrous sodium sulfate

and concentrated under vacuum. The residus was purified by chromatography
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over a silica gel column with PE/EA (3:1) o yield methy! 4-{2-cyclohexylethyl)
benzoate as a light yellow oil. (ES, m/2z) 247 [M+HT*

STERPC: Into a 50-ml. round-bottom flask, was placed a solution of
methyt 4-(2-cyclohexylethyl) benzoate (800 myg, 3.25 mmol, 1.00 equiv) in CCls
{20 mL), NBS (580 mg, 3.28 mmol, 1.00 equiv), benzoic peroxyanhydride {7
myg, 0.03 mmol, 0.01 equiv). The resulting solution was stirred for 2 hrs at
refiux in an oil bath and then cooled to room temperature. The solids were
filtered out. The filtrate was concentrated under vacuum. The residue was
appiied onto a silica gel column and eluted with PE/EA (3:1) to vield methyl 4-
(1-bromo-2-cyclohexylethyl) benzoate as s yellow oil. (ES, m/z) 226 [M+H]}*

STERPD: Into a 25-mb round-bottom flask, was placed a solution of
methyl 4-(1-brome-2-cyclchexylethylibenzoate (200 mg, 0.62 mmol, 1.15
equiv) in N, N-dimethyiformamide (10 mL), 5-{4-tert-butylphenyh-1H-indazole
(140 mg, 0.56 mmol, 1.00 equiv), Cs2C0; (270 mg, 0.83 mmol, 1.50 equiv).
The resuiting solution was stirred overnight at 80°C in an oil bath and then
guenched by the addition of 25 mi of water. The resulting solution was
extracted with 3 x 30 mL of ethyl acetate. The combined organic layers were
washed with 2 x 20 mL of sodium chioride, dried over anhydrous sodium
sulfate. The residue was applied onto a silica gel column and sluted with sthyl
acetate/petroleum ether (1:50~20:1) to yield a first veliow oil (the N-1
substituted compound) and a second vellow oil {the N-2 substituted compound)
(ES, m/zy 495 [M+HT

STERP E: into a 25-mb round-bottom flask, was placed a solution of
methyl 4-(2-{5-(4-tert-butylphenyl)- 1H-indazol-1-yl)-2-cyclohexylethyl) benzoate
(108 mgq, 0.21 mmol, 1.00 equiv} in tetrahydrofuran/MeOH (8/2 mL), a solution
of LIOHH20 (80 mg, 2.14 mmol, 10.00 equiv} in water (2 mbL). The resulting
solution was stirred for 3 h at room temperature. The pH value of the solution
was adjusted to 2 with 2 N HCL The resulling mixdure was extracted with 3 x
30 mib of ethyl acetate. The combined organic layers were washed with 2 x 20
mi. of sodium chloride, dried over anhydrous sodium sulfate and concentrated
under vacuum to yield 4-(2-(5-{4-tert-butylphenyh-1H-indazol-1-yi)-2-

cyclohexylethyl) benzoic acid as a yellow oil. (ES, m/z) 481 [M+HT
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STERF: into a 25-mb round-botiom flask, was placed a solution of
4-(2-{5-(4-teri-butyiphenyl)- tH-indazol- 1-yl)-2-cyclohexylethyl) benzoic acid (80
mg, 0.19 mmol, 1.20 equiv) in N, N-dimethyiformamide (10 mL), HATU (152
mg, 0.40 mmol, 2.00 equiv). To the mixture was then added \ DIEA (103 mg,
0.80 mmol, 4.00 equiv) and ethyl 3-aminopropanocate hydrochioride {30 mg,
0.20 mmol, 1.00 equiv). The resulting solution was stirred for 1 h at room
temperature, then diluted with water and exiracted with 2x30 mL of ethyl
acetate. The combined organic layers were washed with 2x20 ml of sodium
chioride, dried over anhydrous sodium sulfate and concentrated under vacuum.
The residue was appiied onio a silica gel column and eluted with PE/EA (3:1) to
yield ethyl 3-(4-(2-(5-(4-tert-butylphenyh-1H-indazol-1-yi}-2-cyclohexylethyl)
benzamido) propanoate as a yeliow oil. (ES, m/z) 580 [M+H}"

STEP G Info g 25-ml round-bottom flask, was placed a solution of
ethyl 3-(4-{1-(5-(4-teri-butyiphenyi}- 1H-indazol-1-yl)-2-cycichexylethyi)
benzamido)propanoate (80 mg, 0.14 mmol, 1.00 equiv) in
tetrahydrofuran/MeOH (4/1 mL), a solution of LIOH-H>O (58 mg, 1.40 mmol,
10.00 equiv) in water (1 mL). The resulling solution was stirred for 3 h at room
temperature. The pH value of the solution was adjusted to 2 with 2N HCL The
resulting solution was extracted with 3 x 15 mL of ethyl acetate. The combined
organic layers were washed with 2 x 15 mL of brine and concentrated under
vacuum. The resulting residue was purified by Prep-HPLC with the following
conditions (1#-Waters 2767-1). Column, SunFire Prep C18, 5 um, 18 * 150
mm; mobile phase: waterin C.05%TFA and CH3CN (50% CHsCN up 10 75% in
10 min, up to 100% in 2 min,down 1o 50% in 2 miny, Detector, UV 254nm to
yield 3-(4-(1-(5-(4-tert-butylphenyl)- 1H-indazol- 1-yi)-2-
cyciohexylethyhbenzamido)propanocic acid as a white solid.

H NMR (400 MHz, CDCl3} 8 8.14 (s, 1H), 7.90 (s, 1 H), 7.80 - 7.89 (m,
2H), 7.54-758(m, 3H), 747 -749(m, 2H),7.41-743 (m, 3 H), 876 (s, 1
H), 5.77-580(m, 1H)},368-3.71(s, 2H},262-269(m, 2H), 2.12-2.17
(m, 1H}, 1.76 - 1.87 (m, 2 H), 1.81-1.68(m, 3H), 1.39(s, 9 H), 1.05-1.18 (m,
8 H). (ES, myz) 552 [M+H]".
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The following compounds {(as shown in Examples 121-123 below) were
similarly prepared according to the procedure described in Examples 120,
selecting and substituling a suilably substituted arvialky! bromide starting
material.
5 Example 121 - Compound #228
3-{4-{1-{5-{4-{fert-Butyhiphenvil-2H-indazol-2-vi}-2-
gycliohexvisthylibenzamidolpropaneic acid

HO

TH NMR (400 MHz, CDCls) 8 (ppm): 8.05(s, 1H), 7.78 - 7.81 (m, 2 H),
10 7.72-774(m, 2H),756-760(m,2H), 748-750(m,2H),7.42-7.44(m, 2
H),890-693(m, 1H),583-587(m, 1H),3.71-3.74(m, 2H),268-271
(m, 2H),247-254(m, 1H),213-220(m, 1H), 1.86-1.89(m, 1 H), 1862
-1.78{m, 4 H), 1.38 (s, 9 H), 1.16-1.37 {m, 8 H). LC-MS (ES, nmvz) 552
IM+H]
15 Example 122 ~ Compound #239
3-{4-(3-Cyclobutyl-1-{5-{4-{triflucromethyvliphenvil-iH-indazol-1-

yiipropylibenzamidolpropancic acid

N

N OH
e H
\)\@N\/\i{
. P { O
Df o
TH NMR (300 MHz, CD:0D) 8 8.21 (s, 1H), 8.09 (s, 1H), 7.85 (d, J =
20 81Hz, 2H), 7.72-7.76 (m, 6H), 7.44 (d, J= 8.1 Hz, 2H), 5.82 - 5.86 (m,
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1H), 3.80{(t, J=8.9Hz, 2H), 2.58-2.84 (m, 3H}, 2.15- 2.45 (m, 2H), 2.05-
210 (m, 2H), 1.79-1.90 (m, 2H), 1.25-1.50 (m, 4H). LC-MS (ES, m/z) 550
M+HT
Example 123 - Compound #2158
5 3-{4-{3-Cyclobutyl-1-{5-{4-{triflucromethyliphenyil-2H-indazol-2-

Horopviibenzamidolpropansic acid

H NMR (300 MHz, CDs0OD) & 8.50 (s, 1H), 8.03 (s, 1H), 7.73 - 7.88 (m,
TH), 7.65-7.88 (m, 1H), 7.51(d, J= 8.1 Hz, 2H), 572 - 577 {m, 1H)}, 3.81({t, J=
10 8.9 Hz, 2H), 2.62(1, J=86.9Hz, 2H), 2.41 - 2.54 (m, 1H), 2.27 - 2.41 (m, 2H),
2.08-2.18 (m, 2H), 1.78 - 1.80 (m, 2H), 1.57 - 1.83 (m, 2H), 1.40 - 1.50 (m,
1H), 1.25- 1.35 (m, 1H). LC-MS (ES, m/2z) 550 [M+HT".
Example 124 - Compound #185
3-{4-{3-Fluoro-3-methyi-1-{5-{4-{rifluocromethyliphenvi}-1H-indazol-1-

15 Bbutviibenzamidolipropangic acid

H
N-
~7 A
o~
O
STEP A into a 1000-mL round-bottom flask, was placed a solution
of 4-formvyibenzoic acid (22 g, 146.67 mmol, 2.00 equiv) in tetrahydrofuran (650
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mb}, dimethyl 2-oxopropyiphosphonate (10 g, 60.24 mmol, 1.00 equiv), a
solution of potassium carbonate (27.6 g, 200.00 mmol, 2.00 equiv) in water
(160 mL). The resulting solution was stirred overnight ai room {emperature and
the reaction was then quenched by the addition of 250 mL of water. The pH
value of the solution was adjusted to 2 with 2 N HCIL. The resulting sclution was
extracted with 2x150 mL of ethyl acetate. The combined organic layers were
washed with 3x100 mL of brine, dried over anhydrous sodium sulfate and
concentrated under vacuum o vield (E)-4-(3-oxobut-1-enyhbenzoic acid as a
white solid.

STERPB: Into a 1000-mL round-bottom flask, was placed a solution
of (E)-4-(3-oxobut-1-enyhibenzoic acid (10 ¢, 52.63 mmol, 1.00 equiv) in ethyl
acetate (800 ml), palladium on carbon{(10 g). Ho was introduced inte the
above solution. The resulting solution was stirred overnight at room
temperature. The reaction progress was monitored by LCMS. The solids were
filtered out. The filtrate was concentrated under vacuum to vield 4-(3-
oxchutybbenzoic acid as a white solid.

STERP C: Into a 100-mL 3-necked round-bottom flask purged and
maintained with an inert atmosphere of nitrogen, was placed a solution of 4-(3-
oxobutyhbenzoic acid (3000 mg, 15.62 mmol, 1.00 eguiv) in telrahvydrofuran
(120 mL), followed by addition of CHaMgBr (3M) (148 mL) at -10°C. The
resulling solution was stirred overnight at room temperature and the reaction
was then quenched by the addition of water at 0°C. The pH value of the
solution was adjusted to 2 with 1 N HCL The resulling solution was extracted
with 2x25 mL of ethyl acetate. The combined organic lavers were washed with
2x20 ml. of brine, dried over Na:50. and concentrated under vacuum. The
residue was applied onto a silica gel column and eluted with petroleum ether:
EtOAc (20:1) to yield 4-(3-hydroxy-3-methylbutyl}benzoic acidas a white solid.

STERP D: into a 150-mL round-bottom flask, was placed a solution of
4-(3-oxcbutyllbenzoic acid (3000 mg, 15.82 mmol, 1.00 squiv) in methanol (80
miby, sulfuric acid (0.5 mL). The resulling solution was heated to reflux
overnight in an oil bath. The reaction was then guenched by the addition of
water (20 mi}. The resulting solution was extracted with 2x25 mk of ethyi

acetate. The combined organic layers were washed with 3x30 ml of brine,
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dried over anhydrous sodium sulfate and concentrated under vacuum. The
residue was applied onto a silica gel column and eluted with ethyl
acetate/petroleum ether (1/50) to yvield methyl 4-(3-oxobutyhbenzoate as light
yallow oil.

STERPE: into a 250-mL round-bottom flask, was placed a solution of
methyl 4~(3-hydroxy-3-methylbutyl)benzoate (1500 mg, 6.76 mmol, 1.00 equiv)
in CCls (100 mb), NBS (12680 myg, 7.08 mmol, 1.05 equiv), (CsHsCO)205 (5 mg,
0.02 mmol). The resulting solution was heated to reflux for 1 hin an oil bath
before the resulting mixture was cooled o room temperature. The solids were
filtered out. The filirate was concentrated under vacuum. The residue was
applied onto a silica gel column and eluted with petroleum ether E1OAC (100:1)
o vield methy! 4-(1-bromo-3-hydroxy-3-methylbutylibenzoate as yellow oil.

STEPF: Info g 25-mL round-bottom flask, was placed a solution of
methyl 4-(1-bromo-3-hydroxy-3-methylbutylbenzoate (515 mg, 1.72 mmol,
2.00 equiv) in N N-dimethylformamide (5 mL), 5-{4-(trifluoromethyhpheny-1H-
indazole (250 mg, 0.95 mmol, 1.00 equiv), CsC0s5 (822 mg, 1.91 mmol, 2.00
equiv). The resulting solution was stirred overnight at 60°C in an oll bath and
the reaction was then quenched by the addition of 25 mL of water. The
resulting solution was exiracted with 3x25 of ethyl acetate. The combined
organic layers were washed with 3x25 mbL of bring, dried over sodium sulfate
and concentrated under vacuum. The residue was applied onto a silica gel
columnn and eluted with petroleum ether EtOAc (20:1} to yield a mixture of
methyl 4-(3-hydroxy-3-methyl-1-{5-{4-{triflucromethyliphenyh)- tH-indazol-1-
yhbutyhbenzoate (the N-1 substituted compound) as a first light yellow oil; and
methyl 4-(3-hydroxy-3-methyi-1-(5-(4-(Iriflucromethylphenyi}-2H-indazol-2-
yhbutyhbenzoate (the N-2 substituted compound) as a second light yeliow oil.

STEP G: Info a 10-mL round-bottom flask, was placed methyl 4-(3-
hydroxy-3-methyi-1-(5-(4-(triftuoromethyl)phenyl)- 1H-indazol-1-
yhbutyhbenzoate (112 mg, 0.23 mmol, 1.00 equiv). To the mixture was then
added DAST (0.12 mL) at -78°C. The resulling solution was stirred overnight at
room temperature and the reaction was then guenched by the addition of water
at 0°C. The resulting solution was exiracted with 2x10 mL of dichloromethane.

The combined organic layers were washad with 2x& mL of brine, dried over
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anhydrous sodium sulfate and concentrated under vacuum. The residue was
applied onto a silica gel column and eluted with ethyl acetate/petroleum sther
{1:50) to yieid methy! 4-(3-fluoro-3-methyl-1-{5-(4-({trifluoromethyl)phenyb-1H-
indazol-1-yvhbutyhbenzoate as light vellow oil.

STEP H: inte a 16-mb round-bottom flask, was placed a solution of
methyl 4-(3-fuore-3-methyl-1-(5-d-(trifluoromethyl)phenyl)-1H-indazol-1-
yhbutyhbenzoate (45 mg, 0.08 mmol, 1.00 equiv) in tetrahydrofuran/MeQH (4/
1ml), LIOHH20 (39 mg, 0.93 mmol, 10.00 equiv) in water {(1ml). The resulting
solution was stirred for 2 h at room temperature and the reaction was then
guenched by the addition of water (25mi). The pH value of the solution was
adjusted to 2 with 2 N HCI. The resulting solution was extracied with 2x5 mL of
ethyl acetate. The combined organic layers were washed with 2x5 mlb of bring,
dried over anhydrous sodium sulfate and concentrated under vacuum {o yield
4-(3-fiuoro-3-methyi-1-(5-{4-{Triftucromethvliphenyl)- tH-indazol-1-
yhbutyhbenzoic acid as light yellow oil.

STERP L into a 5C-mb round-bottom flask, was placed a solution of
4-(3-fluoro-3-methyl-1-(5-(4-(trifluoromethyliphenyl)- tH-indazol-1-
yhbutyhbenzoic acid (65 mg, .14 mmel, 1.00 eguiv) in N,N-dimethylformamide
(3 mL), ethyt 3~-aminopropanocate hydrochloride (25.4 mg, 0.17 mmol, 1.20
equivy, HATU (105 mg, 0.28 mmol, 2.00 equiv), DIFEA (71.4 mg, 0.55 mmol,
4.00 equiv). The resulting solution was siirred overnight at room temperature
and the reaction was then quenched by the addition of 15 ml. of water. The
resulting solution was extracted with 2x50 mb of ethyl acetate. The combined
organic layers were washed with 3x25 mL of brine, dried over anhydrous
sodium sulfate and concentrated under vacuum. The residue was purified by a
silica gel column with petroleum ether EtOAc (20:1) to vield ethyl 3-(4-(3-fluoro-
3-methyi-1-(5-(4-(triflucromethyhphenyh-1H-indazol-1-
yhbutyhbenzamido)propanocate as a light vellow oil.

STEP J: into a 10-mb round-botiom flask, was placed a solution of
gthyl 3-(4-(3-fluore-3-methyi-1-(5-(4-(riflucromethyhphenyh-1H-indazol-1-
yhbutyhbenzamido)propanoate (50 mg, 0.08 mmol, 1.00 equiv} in
tetrahydrofuran/MeOH (8/2 mL), a solution of LIOH-H;0 (37 myg, 0.88 mmol,

10.00 equiv) in water (2 ml). The resulting solution was stirred for 30 min at
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room temperature. The pH value of the solution was adjusted to 2 with 2N HCL
The resuliing solution was extracted with 3x20 mlL of ethyl acetate. The
combined organic layers were washed with 2x20 mL of brine, dried over
sodium sulfate and concentrated under vacuum. The resulting residue was
purified by Frep-HPLC with the following conditions (1#-Waters 2767-1):
Column, SunFire Prep Cig, 5um, 19*150mm; mobile phase: water in 0.05%TFA
and CH3CN (50% CH-CN up to 75% in 10 min, up to 100% in 2 min,down to
50% in 2 miny ; Detector, UV 254nm to vield 3-(4-(3-fluoro-2-methyl-1-(5-(4-
(triflucromethyliphenyl}-1H-indazol-1-yhbulyhbenzamido)propancic acid as a
white solid.

TH NMR (400 MHz, CD30D) 8: 8.22 (s, 1H), 8.09 (s, 1H), 7.82 - 7.87 (m,
2H), 7.74 - 779 (m, 8H), 7.50{d, J=84 Hz 2H), 612 - 817 (m, 1H), 360 (¢, J
=89 Hz 2H), 3.32-3.44 (m, 1H), 261 (t, J=6.9 Hz, 2H), 2.50 - 2.56 (m, 1H),
1.35(d, J= 213 Hz, 3H), 110 (d, /= 21.3 Hz, 3H). LC-MS (ES, mvz) 542
IM+HT

The following compound (as shown in Example 125 below) was similarly
prepared according {o the procedure described in Examples 124 STEPS G-J,
reacting methyl 4-(3-hydroxy-3-methyl-1-(5-(4-(triflucromethyiphenyl}-2H-
indazol-2-yhbutyhbenzoate (the N-2 substituted compound prepared in STEP F
as the second light yveliow oil).

Exampile 128 - Compound #2586

3-{4-(3-Fluoro-J-methyl-1-{5-{4-{trifluoromethyliphenyii-2H-indazol-2-

yiibutvlibenzamidolpropanoic acid

HO
O
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H NMR (400 MHz, CDsOD) &: 8.58 (s, 1H), 8.02 (s, 1H), 7.81 - 7.87 (m,
2H), 7.74-7.93 (m, 4H), 765 - 768 (m, 1H), 7.55 - 7.56 (m, 2H),6.10-6.13
(m, 1H), 3.60 {t, J= 6.8 Hz, 2H), 3.25- 3.32 {m, 2H), 2.58- 268 (m, 3H), 1.35
(d, J=18.2 Hz, 3H), 119 (d, J= 18.2 Hz, 3H). LC-M3(ES, m/z) 542 [M+H]"

Example 128 ~ Compound #101
3-{4-{{4-{ Trifluoromethyliphenyl{5-{4-{triflucromethyliphenvi)-1H-indazol-

1-yiimethylibenzamidolpropanocic acid

OH

STEP A into a 500-mL round-bottom flask purged and maintained
with an inert atmosphere of nitrogen, was placed a solution of 4-
(trifluoromethyliphenyiboronic acid (3.72g, 19.580 mmol, 1.50 equiv) in 1,4-
dioxane {80 mL), methvi 4-(bromomethyl}benzoate (3.00 g, 13.100 mmol, 1.00
equiv), Pd{PPha)s (1.50 g, 1.300 mmol, 0.10 equiv}, a solution of CsF (§.00 g,
32.890 mmol, 2.50 equiv) in water (45 mL). The resulting sclution was stirred
overnight at 105°C in an oil bath and the reaction was then quenched by the
addition of 200 mL of water. The resuiling solution was exiracted with 3x100
mL of EtOAc. The combined organic layers were washed with 3x200 mL of
brine, dried over anhydrous sodium sulfate and concentrated under vacuum.
The residue was applied onio a silica gel column and eluted with ethyl
acetate/petroleum ether (50:1) to vield methyl 4-{4-
(triflucromethylibenzyl)benzoate as a light yellow oil. LC-MS: (ES, m/z): 295.1
(M+HT

STERP B: into a 250-mL round-bottom flask, was placed a solution of
methyl 4-(4-{trifluoromethybbenzyhbenzoate (1400 mg, 4.760 mmol, 1.00
equiv) in CCls (150 mL), NBS (1530 mg, 8.600 mmol, 1.80 equiv), benzoyt

peroxide (10 mg, 0.040 mmol). The resuliing solution was heated 1o reflux for 2
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hrs in an cil bath before the resulting mixiure was coocled o room temperature.
The solids were fillered out and the filtrate was concenirated under vacuum.
The residue was applied onio a silica gel column and eluted with PEEA (100:1)
to vield methy! 4-(bromo(4-(triflucromethyhphenylmethybbenzoate as a yellow
cil. LC-MS: (ES, my/z): 373.0 [M+H]".

STEP C: Info a 50-ml round-bottom flask, was placed a solution of
methyt 4-(bromo(4-(iriflucromethyl)phenyhimethyi)benzoate (430 mg, 1.150
mmol, 1.50 equiv) in CH3CN (30 mL), 5-{(4-{trifluoromethyliphenyh)-1H-indazole
(200 myg, 0.760 mmol, 1.0C equiv), potassium carbonate (213 mg, 1.540 mmol,
2.00 equiv). The resulling solution was heated to reflux overnight in an oil bath.
The reaction was then quenched by the addition of 25 mb. of water. The
resulting solution was exiracted with 3x25mi of ethyl acetate. The combined
organic layers were washed with 3x25 mbL of bring, dried over sodium sulfate
and concenirated under vacuum. The residue was applied onto a silica gel
column and eluted with PEEA (20:1) o yield a mixiure of methyl 4-({4-
(triflucromethyhiphenvl{&-(4-(riflucromethyphenyli-1H-indazol-1-
yhmethylibenzoate (the N-1 substituted compound) as a first white solid LC-
MS: (ES, m/z): 6585.1 [M+H]™,

and methyl 4-{{4-{rifluoromethyhiphenyl(&-{4-(riflucromethyliphenyl)-
2H-indazol-2-yhmethyhbenzoate (the N-Zsubstituted compound) as a second
white solid. LC-MS: (ES, m/z): 555.1 [M+H]*

STEP D Into a 50-mb round-botiom flask, was placed a solution of
methyl 4-{{(4-(riflucromethyh pheny{5-(4-(triflucromethyphenyl)- 1H-indazol-1-
yhmethylibenzoate (300 mg, 0.540 mmol, 1.00 equiv) in tetrahydrofuran/MeOH
(4/1 mbL), a solution of LIOH. H20 (227 mg, 5.400 mmol, 10.00 equiv) in water (1
mb) was added. The resulting solution was stirred for 3 h at room temperature.
The pH value of the solution was adjusted to 2 with 2 N HCL The resulting
solution was extracted with 3x30 mb of ethyl acetaie. The combined organic
layers were washed with 3x50 mL of brine, dried over anhydrous sodium
sulfate and concentrated under vacuum o vield 4-((4-(frifluoromethyhphenyh{5-
(4-(rifluoromethyb phenyl)-1H-indazol-1-yhmethyvhbenzoic acid as a yeliow oil.
LC-MS: (ES, miz): 541.1 [M+HT
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STERP E: into a SC-mib round-bottom flask, was placed a solution of
4-({(4-(irifluoromethylpheny){5-(4-{trifluoromethyhphenyl)-1H-indazol-1-
yhmethyhbenzoic acid (320 mg, 0.580 mmol, 1.00 eguiv) in N,N-
dimethylformamide (8 mL), ethyl 3-aminopropancate hydrochioride (108.8 mg,
0.710 mmol, 1.20 equiv), HATU {4504 mg, 1.180 mmol, 2.00 equiv), DIPEA
(305.8 myg, 2.370 mmol, 4.00 equiv). The resulting solution was stirred
overnight at room temperature and the reaction was then guenched by the
addition of 15 ml of water. The resulting solution was extracted with 2x50 mbL
of ethyl acetate. The combined organic layers were washed with 3x25 mb of
brine, dried over anhydrous sodium suifate and concentrated under vacuum.
The residue was purified by a silica gel column with PE:EA (20:1) o yield ethyl
3-{4-{{4-{rifluoromethyliphenyl){(&-(4-(riflucromethyhphenyh-1H-indazol-1-
yhmethylibenzamido)propanocate as a white solid. LC-MS: (ES, m/z): 840.2
(M+HT

STEP F: Into a 50-mb round-botiom flask, was placed a solution of
gthyl 3-(4-((4-(iriflucromethyhphenyh(&-(4-trifluoromethyhiphenvh-1H-indazol-
1~yhmethyhbenzamido)propanocate (150 mg, 0.230 mmol, 1.00 equiv) in
tetrahydrofuran/MeCOH (4/1 mL), a solution of LIOH-H20 {88 mg, 2.300 mmol,
10.00 equiv) in water (1 mbL) was added. The resulling solution was stirred for
2 h atroom temperature. The pH value of the solution was adjusted to 2 with 2
N HCEL The resulting solution was exiracted with 3x50 ml of ethyl acetate.
The combined organic layers were washed with 3x50 ml of brine, dried over
anhydrous scdium sulfate and concentrated under vacuum. The resulting
residue was purified by Prep-HPLC with the following conditions (1#-Waters
2767-1): Column, SunFire Prep C18, Sum, 197150mm; mobile phase: water
with 0.05%TFA and CHsCN (50% CH:CN up to 75% in 10 min, up to 100% in
2 min,down to 50% in 2 min) ; Detector, UV 254 nm to yield 3-(4-((4-
{triflucromethyhphenyy(5-(4-(Irifluoromethylphenyll-1H-indazol- 1-
yhmethyhibenzamido)propancic acid as a white solid.

H NMR (300 MHz, CDs0D) 8 8.13 (s, 1H), 8.13 (5, 1H), 7.67 - 7.88 (m,
10H), 744 - 7,46 {m, 3H), 7.35-7.38 (m, 2H), 363 4, J=66Hz 2H), 2686 (¢, J
= 8.6 Hz, 2H). LC-MS: (ES, mvz) 612.2 [M+HT".
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The following compound (as shown in Example 127 below) was similarly
prepared according o the procedures described in Examples 126 STEP D-F,
substituting methyi 4-({(4-{trifiuoromethylipheny{(5-(4-(triftuocromethviiphenyi)-
Z2H-indazol-2-vhimethyhbenzoate (the N-2substituted compound, prepared as
5  the second white solid in STEF C.
Example 127 — Compound #66

3-{4-{{4-{ Trifluoromethvliphenvil{&-{4-{triflucromethyviiphenvil-2H-indazol-

2-ybimethyhibenzamidolpropanoic acid

~OH

10 TH NMR (300 MHz, CDa0OD) 8 8.21 (s, 1H), 8.03 (s, 1H), 7.80 - 7.88 (m,
AH), 7.67 - 7.76 (m, BH), 7.34 - 7.43 (m, 5H), 3.64 (t, J= 6.7 Hz, 2H), 2.84 (1, J
= 6.7 Hz, 2H). LC-MS: (ES, m/z) 612.2 [M+H]".

The following compound (as shown in Example 128 below) was similarly
15 prepared according o the procedures described in Examples 5, substituting 1-
methyl-4-(4,4,5,5-tetramethyi-1,3,2-dioxaborolan-2-yl)- 1H-pyrazole in the
Suzuki coupling step.
Exampile 128 - Compound #12
3-{4-{3-Methyl-1-{5-{1-methyi-1H-pyrazol-4-yii-1H-indazol-1-
20 yviibutylibenzamidoipropaneic acid
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H NMR (CHLOROFORM-d) & 8.10 (s, 1H), 7.81-7.93 (m, 1H), 7.60-
7.81 (m, 4H), 7.30-7.46 (m, 4H), 6.89 (br t, J=6.0 Hz, 1H), 5.72 (dd, J=10.0, 5.6
Hz, 1H), 4.00 (s, 3H), 3.68 (g, J=5.9 Hz, 2H), 2.60-2.72 (m, 3H), 2.01-2.12 (m,
1H), 1.44 (dauin, J=13.5, 8.7 Hz, 1H), 0.96 (t, J=6.5 Hz, 8H). MS (m/z): 460.2

Additional compounds of the present invention were similarly prepared
according 1o the general synthesis schemes and examples describad herein,
selecling and substituting suitable reagents, starting materials and reactants,

as would be readily recognized by those skilled in the art.

Biological Example 1 —~ Prophetic Example

inhibition "®i-glucagon binding to membranes from HEK293 cells

expressing the human glucagon receptor {GCGR)

Full-length human GCGR (Accession Number: NMO0C160) subcloned
into pcDNA3.1 is stably transfected into HEK293 celis (hGluc-1HEK) and
maintained under G418 selection (800 pg/imb). Cell cultures are maintained in
DMEM/F12 media supplemented with 10% FBS and 1% GlutaMax™
Supplement (Available from ThermoFisher Scientific, catalog #35050061).

Membranes are prepared from these cells as follows: cells are harvested from
T225 flasks and re~-suspended in hypotonic lysis buffer, 50 mM HEPES pH 7.4
supplemented with Complete Protease inhibitors (Boehringer Mannheim,
indianapolis, IN}. Celis are dounced 20 times onice and spunat 700 x g to
remove nuclei and univsed cells. The resulling peliet is re~-suspended in
hypotonic lysis buffer and the above step is repeated. Supematants from the
low speed centrifugation are combined and subsequently spun at 100K x g for

1 hrat4°C. The resulting pellet is re-suspended in buffer containing 50 mM
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HEPES pH 7.4 and 10% sucrose, and the protein concentration is adjusted at 1
mg/mb as detemined in the Pierce™ BCA Protein Assay Kit (Available from
ThermoFisher Scientific, Catalog #23225). Membranes are aliquoted and
stored at -80°C. The binding assay is performed by a filiration method in a 384
5  well formal. Membranes af a final protein concentration of 6 ug/well are

incubated with '2l-glucagon at 0.3 nM and in the presence of compound for 2
hours at room temperature in a fotal reaction volume of 40 pl per well. Assay
buffer consists of 50 mM HEPES, pH 7.4, 5 mM MgClz, 1 mM CaClz and 0.2%
BSA. 30 ul of the reaction is then transferred {o PE! freated filter plates and

10 foliowed by filter aspiration. Plates are then washed 5x and allowed {o dry &t
reom temperature overnight. The next day the bottom of the plate is covered
with seal tape and scintillant was added. Total counts retained by the filters are
quantified with a Top Count instrument. 1Cso’s are generated by using a non-
linear regression macro driven in Excel and converted to Ki's.

18

Biological Example 2

1Css Values in Cellular Functional Assays: cAMP readout
Full-length human GCGR (Accession Number: NMOGOG180) subcloned
into pcDNAS. T was stably transfected into HEK293 celis (hGluc-1HEK) and
20 maintained under G418 selection (500 ug/mL). Cell cultures were maintained
in DMEM/F12 media supplemented with 10% FBS and 1% GlutaMax™
Supplement {Available from ThermoFisher Scientific, catalog #35050061).

Glucagon stimulated cAMP was quantified using LANCE technology as per
manufacturer instructions. On the day of the experiment, spent media was

25  removed and cells were washed with Hank’s Buffered Saline solution (HESS),
and cells harvested with non-enzymatic cell dissociation solution, then washed
once with HBSS. Cells were re-suspended in stimulation buffer at a
concentration of 0.83 x 10° cells/m! and cAMP detection antibody was added.
& uliwell of this solution was then dispensed in a 384 well plate {cell density

30 5000 celisiwell). Test compound was serially diluted in DMSO and 50 nl were
dispensed on top of the cell solution and allowed to incubate for 30 minutes. ©
ul of a 2x giucagon solution (final concentration in assay 100 pM) was then

added and the reaction was terminated after 5 minutes with the addition of
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detection mix. The resulting mixture was incubated, protected from light for 1.5
h. cAMF levels were quantified by TR-FRET in an EnVision instrument against
a known standard. 1Cso’s were generated by using a non-linear regression

macro driven in Excel and converted o K values.

Representative compounds of the present invention were tested
according (o the procedures as described in Biclogical Example 2, with resulis
as listad in Table 3, below.

Table 3: Bioclogical Assay Resulls

D No. inhibition of cAMP Ki {uM}
1 0.080, 0.159
2 0.700
4 1.100
5 0.600
7 0.800
8 0.058
9 0.190
16 0.285
11 0.175
12 2.300
13 0.076
14 0.447
15 0.285
16 0.065
17 >5.2
18 0.014, 0.044
18 0.047, 0.049
20 0.025
21 0.092
22 0.800
23 0.144
24 0.114
25 0.102
26 0.045
27 £.105
28 0.260
28 0.060
30 0.044
31 0.126
32 0.330C
33 0.070
34 0.086
36 0.43C
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37 0.062, 0.130
38 0.650
39 0.21C
40 0.490
41 0.086
43 0.175
44 0.160
45 1.650
46 0.750
47 0.092
48 0.47C
49 2.600
50 0.047
51 0.75C
53 0.105
54 0.019
55 0.115
56 0.650
57 0.17C
59 0.155
60 0.30C
&1 0.052
62 0.230
63 0.028
64 0.037
865 0.240
&6 0.600
67 0.245
68 2.800
70 0.26C
71 0.190
72 >2.6
73 0.062
74 0.255
75 0.235
76 0.70C
77 0.135
78 0.035
79 0.500
30 0.340
82 >1.3
83 0.336
84 £.085
85 1.268
836 0.136
88 0.255
89 0.130
80 0.085
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91 0.125
92 0.063
93 0.036
94 0.026
85 0.052
96 £.092
98 0.083
89 0.145
100 0.550
101 0.800
102 0.550
103 0.100
104 0.145
105 0.800
108 1.345
111 >1.3
112 0.410
113 0.420
114 0.650
115 0.140
116 0.750
117 1.000
118 2.250
119 >2.6
120 0.058
121 0.700
122 0.125
123 >5.2
126 0.280
127 0.310
128 0.199
129 0.088
131 0.310
132 0.230
133 0.082
134 0.195
135 0.100
136 0.135
137 0.022
138 0.100
139 0.200
140 0.125
141 0115
142 0.850
143 0.024
144 0.484
145 1.850
146 0.160

161



WO 2018/048762

PCT/US2017/050003

147 0.040
148 0.057
149 0.070
150 0.035
151 0.080
152 0.120
153 0.042
154 0.013
155 0.008
156 0.022
157 0.250
158 0.180
159 0.155
180 0.120
161 3.200
163 0.465
164 >5.2
165 1.350
1687 0.270
168 0.191
170 0.245
171 0.133
172 0.260
173 0.265
174 0.180
175 0.265
176 0.050
177 0.485
178 0.022
179 0.024
180 0.025, 0.020, 0.025
182 0.070
183 0.350
184 0.071
185 0.430
186 0.275
187 0.030
188 0.165
189 0.188
190 0.025
191 0.035
192 0.022
193 0.155
194 0.210
195 0.042
196 0.032
197 0.015
188 0.060
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199 0.310
200 0.080
201 0.030
202 1.100
203 0.075
204 0.021
205 0.057
207 0.017
208 0175
209 0.361
210 0.365
211 0.085
212 0.080
213 0.075
214 0.032
215 0.210
219 >5.2
220 0.120
221 2.900
222 0.800
223 0.950
224 .110
225 0.150
226 0.242
227 0.330
228 0.130
229 1.850
230 0.280
231 0.085
232 0.018
233 0.024
234 0.275
235 >5.2
236 0.012
237 0.160
238 0.210
239 0.260
240 0.200
241 0.042
242 0.065
243 2.400
244 0.200
245 0.210
246 >5.2
247 0.037
248 0.025
249 0.042
250 0.055
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251 0.650
252 0.271
253 0.014
254 0.080
255 0.550
256 0.200
257 0.026
258 0.065
259 0.037
260 0.135
261 0.105
262 NT™
263 NT”

* NT indicates that the compound was not tested.

Biclogical Example 3

Glucagon Challenge in vivo Assay Measuring Blood Glucose

The efficacy of a glucagon receptor antagonist was evaluated using a

normal dog glucagon challenge test. Male beagle dogs were overnight fasted

prior to the study. Test compound {at 3 mg/kg and 10 mg/kg for Compound
#196 and at 10 mg/kg for Compounds #180, #248 and #253) or vehicie (0.5%

hvdroxypropyl methyiceltulose) was dosed via oral gavage. Ninely minutes

later, the dogs (1.5 vears old, ~9 Kg) were submitted to a glucagon challenge

test by a single intramuscular injection of glucagon (Glucagon, rDNA origin, Eli

Litly, Indianapolis, IN} at dose of 5 ug/kg. Blood glucoss levels were

determined at times -10 min, 0 min (on challenge), 10 min, 20 min, 30 min, and

80 min after glucagon injection.

The measured blood glucose levels showed that, compared with vehicle

freated group, treatment with Compound #180 markedly reduced blood

glucose levels during giucagon challenge time and this effect last for more than
80 min. Compound #1986, Compound #180, and Compound #253 at 10 mg/kg

significantly inhibited GCG-mediated increases in blood glucose (23.8%,

28.9%, and 17.1% inhibition vs vehicle, respectively). Compound # 248

exhibited only 15% inhibition versus vehicle treated animals. Compound #1968

at 3 mg/kg had a tendency effect on GCG-mediated increases in blood glucose

{measured as 5.9% inhibition).
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Formulation Example 1 - Prophetic Example

Solid, Oral Dosage Form

As a specific embodiment of an oral composition, 100 mg of the
Compound #253 prepared as in Example 101 is formulated with sufficient finely
divided lactose {o provide a total amount of 580 to 590 mg to fill a size O hard
gel capsuie.

Formulation Example 2 —~ Prophetic Example

Solid, Oral Dosage Form

As a specific embeodiment of an oral composition, 100 mg of the
Compound #180 prepared as in Example 110 is formulated with sufficient finely
divided lactose to provide a total amount of 580 to 580 mg to fill a size O hard

gel capsule.

While the foregoing specification teaches the principles of the present
invention, with examples provided for the purpose of Hlustration, it will be
undersiond that the practice of the invention encompasses all of the usual
variations, adaptations and/or modifications as come within the scope of the

following claims and their equivalents.



2017324724 28 Oct 2020

10

15

20

25

We Claim:
1. A compound of formula (I)
1
R N
| N
/PN
(R?), 4 P
R\ Y
HN— COH (1)
wherein

R'is selected from the group consisting of phenyl, -(C1-2alkyl)-phenyl,
naphthyl, thienyl, benzofuranyl, benzothienyl, indazolyl, quinolinyl, pyrazolyl
and pyridyl;

wherein the phenyl, naphthyl, thienyl, benzofuranyl, benzothienyl,
indazolyl, quinolinyl, pyrazolyl or pyridyl whether alone or as part of a
substituent group is optionally substituted with one to more substituents
independently selected from the group consisting of halogen, C1-salkyl,
fluorinated C1-aalkyl, C1-4alkoxy and fluorinated C1-4alkoxy;

ais in integer from 0 to 2;

each R? is independently selected from the group consisting of halogen,
C1-aalkyl, fluorinated Ci-salkyl, C1-4aalkoxy and fluorinated Ci-4alkoxy;

R# is selected from the group consisting of C1-salkyl, fluorinated C1-salkyl,
-(C1-2alkyl)-O-(C1-4alkyl), Csscycloalkyl, -(C1-2alkyl)-Cs-scycloalkyl, phenyl and -
(C1-2alkyl)-phenyl;

wherein the phenyl, whether alone or as part of a substituent group is
optionally substituted with one or more substituents independently selected
from the group consisting of halogen, C1-salkyl, fluorinated Ci-4alkyl, C1-4alkoxy
and fluorinated C1-4alkoxy;

Z is selected from the group consisting of C and N;

or a stereoisomer or pharmaceutically acceptable salt thereof.

2. A compound as in Claim 1, wherein
R'is selected from the group consisting of phenyl, naphthyl, thienyl,
benzofuranyl, benzothienyl, indazolyl, quinolinyl, pyrazolyl and pyridyl;

166



2017324724 28 Oct 2020

10

15

20

25

30

wherein the phenyl, naphthyl, thienyl, benzofuranyl, benzothienyl,
indazolyl, quinolinyl, pyrazolyl or pyridyl whether alone or as part of a
substituent group is optionally substituted with one to two substituents
independently selected from the group consisting of halogen, C1-salkyl,
fluorinated C1-2alkyl, C1-2alkoxy and fluorinated Ci-2alkoxy.

ais in integer from 0 to 2;

each R? is independently selected from the group consisting of halogen,
Ci-2alkyl, fluorinated Ci-2alkyl, C1-2alkoxy and fluorinated C1-2alkoxy;

R# is selected from the group consisting of C1-salkyl, fluorinated C1-salkyl,
-(C1-2alkyl)-O-(C1-4alkyl), Csscycloalkyl, -(C1-2alkyl)-Cs-scycloalkyl, phenyl and -
(C1-2alkyl)-phenyl;

wherein the phenyl, whether alone or as part of a substituent group is
optionally substituted with one or to two substituents independently selected
from the group consisting of halogen, Ci-salkyl, fluorinated C1-2alkyl, C1-4alkoxy
and fluorinated C1-2alkoxy;

Z is selected from the group consisting of C and N;

or a stereoisomer or pharmaceutically acceptable salt thereof.

3. A compound as in Claim 1, wherein

R'is selected from the group consisting of phenyl, naphthyl, thienyl,
pyridyl, benzofuranyl, benzothienyl, indazolyl, pyrazolyl and quinolinyl;

wherein the phenyl, naphthyl, benzofuranyl, benzothienyl, indazolyl or
pyrazolyl is optionally substituted with one to two substituents independently
selected from the group consisting of halogen, C1-salkyl, fluorinated C1-2alkyl
and Ci-2alkoxy and fluorinated C1-2alkoxy;

ais an integer from O to 1;

R? is selected from the group consisting of halogen, C+-2alkyl, fluorinated
C1-zalkyl and Ci-2alkoxy;

R# is selected from the group consisting of C1-salkyl, fluorinated C1-salkyl,
-(C1-2alkyl)-O-(C1-2alkyl), Csscycloalkyl, -(C1-2alkyl)-Cs-scycloalkyl, phenyl and —
(C1-2alkyl)-phenyl;

wherein the phenyl is optionally substituted with a substituent selected
from the group consisting of halogen, C+-2alkyl and fluorinated C1-2alkyl;

167



2017324724 28 Oct 2020

10

15

20

25

30

Z is selected from the group consisting of C and N;
or a stereoisomer or pharmaceutically acceptable salt thereof.

4, A compound as in Claim 1, wherein

R'is selected from the group consisting of phenyl, 4-fluoro-phenyl, 4-
isopropyl-phenyl, 4-t-butylphenyl, 4-methoxy-phenyl, 4-trifluoromethyl-phenyl,
4-trifluoromethoxy-phenyl, 2,4-dichloro-phenyl, 3,5-dichloro-phenyl, 2-chloro-4-
methyl-phenyl, 2-methyl-4-chloro-phenyl, 2-methyl-4-trifluoromethyl-phenyl, 2-
chloro-4-trifluoromethyl-phenyl, 3-chloro-4-trifluoromethyl-phenyl, 2,4-dimethyl-
phenyl, naphth-1-yl, naphth-2-yl, 6-methoxy-naphth-2-yl, pyrid-3-yl, thien-3-yl,
benzofuran-2-yl, benzothien-2-yl, 5-fluoro-benzothien-2-yl, 6-fluoro-benzothien-
2-yl, 5-methyl-benzothien-2-yl, 6-methyl-benzothien-2-yl, 5-methoxy-
benzothien-2-yl, 1-methyl-indazol-5-yl, 1-methyl-indazol-6-yl, 1-methyl-pyrazol-
4-yl, 1-isopentyl-pyrazol-4-yl, quinolin-3-yl and quinolin-6-yl;

ais an integer from O to 1;

R? is selected from the group consisting of 4-chloro, 4-methyl, 4-
methoxy, 4-ethoxy, 4-trifluoromethyl, 6-chloro, 6-methyl and 7-methyl;

R* is selected from the group consisting of methyl, n-propyl, isobutyl, n-
pentyl, isopentyl, 2,2-dimethyl-n-propyl, n-hexyl, 3,3,3-trifluoro-n-propyl, 2-
fluoro-2-methyl-n-propyl, 4,4,4-trifluoro-n-butyl, 3,3,4,4,4-pentafluoro-n-butyl,
methoxy-ethyl-, cyclopropyl-methyl-, cyclobutyl-methyl-, cyclobutyl-ethyl-,
cyclopentyl-methyl-, cyclopentyl-ethyl-, cyclohexyl-methyl-, cyclohexyl-ethyl-, 4-
trifluoromethyl-phenyl, phenylethyl- and 4-chloro-phenylethyl-;

Z is selected from the group consisting of C and N;

or a stereoisomer or pharmaceutically acceptable salt thereof.

5. A compound as in Claim 4, wherein

R'is selected from the group consisting of 4-isopropyl-phenyl, 4-t-
butylphenyl, 4-trifluoromethyl-phenyl, 2,4-dichloro-phenyl, 2-methyl-4-chloro-
phenyl, 2-methyl-4-trifluoromethyl-phenyl, 2-chloro-4-trifluoromethyl-phenyl,
naphth-2-yl, benzofuran-2-yl, benzothien-2-yl, 5-fluoro-benzothien-2-yl, 6-
methyl-benzothien-2-yl and 5-methoxy-benzothien-2-yl;

ais an integer from O to 1;
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R? is selected from the group consisting of 4-chloro, 4-methyl, 4-
methoxy, 4-ethoxy, 6-chloro and 6-methyl;

R* is selected from the group consisting of isobutyl, n-pentyl, isopentyl,
2,2-dimethyl-n-propyl, n-hexyl, 3,3,3-trifluoro-n-propyl, cyclobutyl-methyl-,
cyclobutyl-ethyl-, cyclopentyl-methyl-, cyclohexyl-methyl- and cyclohexyl-ethyl-;

Z is selected from the group consisting of C and N;

or a stereoisomer or pharmaceutically acceptable salt thereof.

6. A compound as in Claim 4, wherein

R'is selected from the group consisting of 4-t-butylphenyl, 4-
trifluoromethyl-phenyl, 2-methyl-4-chloro-phenyl, 2-methyl-4-trifluoromethyl-
phenyl, 2-chloro-4-trifluoromethyl-phenyl and benzothien-2-yl;

ais an integer from O to 1;

R? is selected from the group consisting of 4-methyl, 4-methoxy, 4-
ethoxy and 6-methyl;

R* is selected from the group consisting of isobutyl and 2,2-dimethyl-n-
propyl;

Z is selected from the group consisting of C and N;

or a stereoisomer or pharmaceutically acceptable salt thereof.

7. A compound as in Claim 4, wherein

R'is selected from the group consisting of 2-methyl-4-trifluoromethyl-
phenyl and 2-chloro-4-trifluoromethyl-phenyl;

ais 1;

R? is selected from the group consisting of 4-methyl, 4-methoxy, 4-
ethoxy and 6-methyl;

R* is isobutyl;

Z is selected from the group consisting of C and N;

or a stereoisomer or pharmaceutically acceptable salt thereof.

8. A compound as in Claim 4 selected from the group consisting of
R'is selected from the group consisting of 2-methyl-4-trifluoromethyl-

phenyl and 2-chloro-4-trifluoromethyl-phenyl;
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ais 1,

R? is selected from the group consisting of 4-methoxy, 4-ethoxy and 6-
methyl;

R* is isobutyl;

Z is selected from the group consisting of C and N;

and stereoisomers and pharmaceutically acceptable salts thereof.

9. A compound as in Claim 4 selected from the group consisting of
3-[[4-[(1S)-1-[5-[2-chloro-4-(trifluoromethyl)phenyl]-6-methyl-indazol-1-
yl]-3-methyl-butyl]lbenzoyllamino]propanoic acid;
3-[[4-[(1S)-3-methyl-1-[6-methyl-5-[2-methyl-4-
(trifluoromethyl)phenyl]indazol-1-yl]butyllbenzoyllamino]propanoic acid;
and stereoisomers and pharmaceutically acceptable salts thereof.

10. A pharmaceutical composition comprising a pharmaceutically acceptable

carrier and a compound of Claim 1.

11. A pharmaceutical composition made by mixing a compound of Claim 1

and a pharmaceutically acceptable carrier.

12. A process for making a pharmaceutical composition comprising mixing a
compound of Claim 1 and a pharmaceutically acceptable carrier.

13.  Use of a compound of Claim 1 for the manufacture of a medicament for

treating a disorder ameliorated by antagonizing a glucagon receptor.
14.  The use of Claim 13, wherein the disorder ameliorated by antagonizing a
glucagon receptor is selected from the group consisting of Type | diabetes,

Type Il diabetes mellitus, obesity and renal disease.

15.  Use of a composition of claim 10 for the manufacture of a medicament
for treating Type | diabetes, Type Il diabetes mellitus, obesity or renal disease.
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16.  Use of a compound as in Claim 1 for the manufacture of a medicament
for treating Type | diabetes, Type Il diabetes mellitus, obesity or renal disease.

17. A compound as in Claim 1 for use as a medicament.

18. A compound as in Claim 1 when used for treating a disorder ameliorated

by antagonizing a glucagon receptor.

19. A compound as in Claim 1, when used for treating a disorder
ameliorated by antagonizing a glucagon receptor, selected from the group
consisting of Type | diabetes, Type Il diabetes mellitus, obesity and renal

disease.

20. A composition comprising a compound as in Claim 1, when used for

treating a disorder ameliorated by antagonizing a glucagon receptor.

21. A composition comprising a compound as in Claim 1, when used for
treating a disorder ameliorated by antagonizing a glucagon receptor selected
from the group consisting of Type | diabetes, Type |l diabetes mellitus, obesity

and renal disease.
22. A method of treating Type | diabetes, Type Il diabetes mellitus, obesity

or renal disease comprising administering to a subject in need thereof an
effective amount of a compound of claim 1 or a composition of claim 10.
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