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GLUCAGON RECEPTOR MODULATORS
FIELD OF THE INVENTION

The present invention relates to compounds that are antagonists, mixed
agonists/antagonists, partial agonists, negative allosteric modulators or inverse
agonists of the glucagon receptor, pharmaceutical compositions comprising the
compounds, and the uses of the compounds or compositions.

BACKGROUND

Diabetes is a major public health concem because of its increasing
prevalence and associated health risks. The disease is characterized by metabolic
defects in the production and utilization of carbohydrates which result in the failure
to maintain appropriate blood glucose levels. Two major forms of diabetes are
recognized. Type | diabetes, or insulin-dependent diabetes mellitus (IDDMT1DM),
is the result of an absolute deficiency of insulin. Type |l diabetes, or non-insulin
dependent diabetes mellitus (NIDDMT2DM), often occurs with normal, or even
elevated levels of insulin and appears to be the result of the inability of tissues and
cells to respond appropriately to insulin, Aggressive control of NIDDM T2DM with
medicalion is essential; otherwise it can progress into B-cell failure and insulin
dependence.

Glucagon is a twenty nine amino acid peptide which is secreted from the o
cells of the pancreas into the hepatic portal vein thereby exposing the liver to higher
levels of this hormone than non-hepatic tissues. Plasma glucagon levels decrease
in response to hyperglycemia, hyperinsulinemia, elevated plasma non-esterified
fatty acid levels and somatostatin whereas glucagon secretion is increased in
response to hypoglycemia and elevated plasma amino acid levels. Glucagon,
through activation of its receptor, is a potent activator of hepatic glucose production
by activating glycogenclysis and gluconeogenesis.

The glucagon receptor is a 62 kDa protein that s activated by glucagon and
is @ member of the class B G-protein coupled family of receptors. Other closely
related G-protein coupled receptors include glucagon-like peptide-1 receptor (GLP-
1), glucagon-like peptide-2 receptor (GLP-2) and gastric inhibitory polypeptide
receptor. The glucagon receptor is encoded by the GCGR gene in humans and
these receptors are mainly expressed in the liver with lesser amounts found in the
kidney, heart, adipose tissue, spleen, thymus, adrenal glands, pancreas, cerebral
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cortex and gastrointestinal tract. Stimulation of the glucagon receptor resuits in
activation of adenylate cyclase and increased levels of intracellular cAMP.

Reports have indicated that an uncommon missense mutation in the GCGR
gene is correlated with diabetes mellitus type 2 and one reported inactivating
mutation of the glucagon receptor in humans causes resistance to glucagon and is
associated with pancreatic o-cell hyperplasia, nesidioblastosis, hyperglucagonemia
and pancreatic neuroendocrine tumors. In rodent studies with GCGR knockout
mice and mice treated with GCGR antisense cligonuclectides the mice exhibited
improved fasting glucose, glucose tolerance and pancreatic p-cell function. In both
healthy control animals and animal models of type 1 and type 2 diabetes, removal
of circulating glucagon with selective and specific antibodies has resulted in a
reduction of the glycemic level. More specifically, treatment of both mice and
cynomoigus monkeys with GCGR-antagenizing anfibodies (mAb B and mAb Ac)
has been shown fo improve glycemic control without causing hypoglycemia.
Recent mice studies have further shown that antagonism of the glucagon receptor
results in improved glucose homeostasis through a mechanism which requires a
functional GLP-1 receptor. Antagonism of the glucagon receptor resuited in
compensatory overproduction of GLP-1, likely from the pancreatic a-cells, and this
may play an important role in intraislet regulation and maintenance of -cell
function.

A promising area of diabetes research involves the use of small molecule
antagonists, mixed agonists/antagonists, partial agonists, negative allosteric
modulators or inverse agonists of the glucagon receptor to lower the level of
circulating glucagon and thereby lower the glycemic level. Therapeutically, it is
anticipated that inactivation of the glucagon receptor would be an effective strategy
for lowering blood glucose by reducing hepatic glucose output and normalizing
glucose stimulated insulin secretion. Consequently, a glucagon antagonist, mixed
agonist/antagonist, partial agonist, negative allosteric modulator or or inverse
agonist may provide therapeutic freatment for NIDDM T2DM and associated
complications, inter alia, hyperglycemia, dyslipidemia, insulin resistance syndrome,
hyperinsulinemia, hypertension, and obesity.

Several drugs in five major categories, each acting by different mechanisms,
are available for treating hyperglycemia and subsequently, NIDDM TZ2DM (Moller,
D. E., "New drug targets for Type 2 diabetes and the metabolic syndrome" Nature
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414; 821-827, (2001)): (A) Insulin secretogogues, including sulphonyl-ureas (e.g.,
glipizide, glimepiride, glyburide) and meglitinides (e.qg., nateglidine and repaglinide)
enhance secretion of insulin by acting on the pancreatic beta-cells. While this
therapy can decrease blood glucose level, it has limited efficacy and tolerability,
causes weight gain and often induces hypoglycemia. (B) Biguanides (e.g.,
metformin) are thought to act primarily by decreasing hepatic glucose production.
Biguanides often cause gastrointestinal disturbances and lactic acidosis, further
limiting their use. (C) Inhibitors of alpha-glucosidase (e.g., acarbose) decrease
intestinal glucose absorption. These agents often cause gastrointestinal
disturbances. (D) Thiazolidinedicnes (e.g., pioglitazone, rosiglitazone) act on a
specific receptor (peroxisome proliferator-activated receptor-gamma) in the liver,
muscle and fat tissues. They regulate lipid metabolism subsequently enhancing the
response of these tissues to the actions of insulin. Frequent use of these drugs
may lead to weight gain and may induce edema and anemia. (E) Insulin is used in
more severe cases, either alone or in combination with the above agents.

Ideally, an effective new treatment for NIDDM T2DM would meet the
following criteria: (a) it would not have significant side effects including induction of
hypoglycemia; (b) it would not cause weight gain; (c) it would at least partially
replace insulin by acting via mechanism(s) that are independent from the actions of
insulin; (d) it would desirably be metabolically stable to allow less frequent usage;
and (e) it would be usable in combination with tolerable amounts of any of the
categories of drugs listed herein.

A number of publications have appeared which disclose non-peptide
compounds which act at the glucagon receptor. For example, WO 03/048109, WO
2004/002480, WO 2005/123668, WO 2005/118542, WO 2006/086488, WO
2006/102067, WO 2007/106181, WO 2007/114855, WO 2007/120270, WO
2007/123581 and Kurukulasuriya et al. Bioorganic & Medicinal Chemistry Lefters,
2004, 14(9), 2047-2050 each disclose non-peptide compounds that act as glucagon
receptor antagonists. Although investigations are on-going, there still exists a need
for a more effective and safe therapeutic treatment for diabetes, pariicularly
NIDDM.

Brief Description of the Drawings

Figure 1 provides the powder X-ray diffraction for the exemplified compound
as noted.
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SUMMARY OF THE INVENTION
The present invention provides compounds of Formula | that act as
glucagon receptor modulators, in particular, glucagon antagonists; therefore, may
be used in the treatment of diseases mediated by such antagonism (e.g., diseases
related to Type 2 diabetes, and diabetes-related and obesity-related co-
morbidities). A first embodiment of the present invention are compounds of

Formula |
—A Bf—pB? 0
/(//, \ L—<\ />—<
R1 5 1—p2 gl—p2 N—R?
R2 ]

or a pharmaceutically acceptable salt thereof, wherein R* is a 5 membered
heteroaryl group attached through either a carbon or nitrogen atom and which is
optionally fused to a (C4-Cr)cycloalkyl, phenyl or 6 membered heteroaryl; wherein
the optionally fused 5 membered heteroaryl is optionally substituted with one to four
substituents each independently selected from halo, -S(O)z~(C1-Ca)alkyl, -S-(Cy-
Ca)alkyl, hydroxy, -C(O)NR*R®, (Cs:-Cs)cycloalkyl, cyano, phenyl which is optionally
substituted with one to three halo, cyano, (C+-Cs)alkyl or (C+-Cs)alkoxy, 6
membered heteroaryl which is optionally substituted with one to three halo, cyano,
(C+-Cs)alkyl or (C4-Cs)alkoxy, (C1-Ce)alkyl optionally substituted with one to three
fluoro, or (C1-Cs)alkoxy optionally substituted with one to three fiuoro; R* and R” are
each independently H or (Cy-Ca)alkyl; R?is H or methyl; R? is tetrazolyl, -CHz-
tetrazolyl, -(CH,)2S03H or (CH2).CCzH, -CH2CHFCOzH or  -CH,CHOHCO:H;
A', A% A and A* are each independently CR? or N, with the proviso that no more
than two of A, A%, A? and A* are N; R* at each occurrence is independently H, halo,
cyano, (C4-Cy)alky! optionally substituted with one to three fluoro, or (C4-Cs)alkoxy
optionally substituted with one to three fluoro; L is —X-CH(R®)~ or -CH(R%)-X-; X s
CHa, © or NH; R®is (C4-Cg)alkyl which is optionaily substituted with one to three
fluoro, hydroxy or methoxy; (C;-Cy)cycloalkyl which is optionally substituted with
one to two (C4-Cslalkyl which are optionally substituted with one to three flucro and
wherein cne to two carbons of the (C;-Cr)cycloalkyl can be replaced with a NH,
N(C;-Cs)alkyl, O or S; or (C3-Cr)oycloalkyl-{Cy-Cs)alkyl wherein the (Cs-Cr)cycloalkyl
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group of said {C3-C7)cycloalkyl-(C1-Cs)alkyl is optionally substituted with one to two
(Cs-Ca)alkyl which are optionally substituted with one to three fluoro; BY, B? B® and
B* are each independently CR® or N, with the proviso that no more than two of B',
B? B®and B*are N; and R® at each occurrence is independently H, halo, (Cr-
Cs)alkyl optionally substituted with one to three fluoro, or (C4-Ca)alkoxy optionally
substituted with one to three fluoro.

A second embodiment of the present invention is the compound of the first
embodiment or a pharmaceutically acceptable salt thereof, wherein R'is a §
membered heteroaryl attached through a nitrogen atom to the carbon between A’
and A* of the ring containing A', A%, A® and A%, R*is hydrogen; and R®is —
(CH2)2C0O2H.

A third embodiment of the present invention is the compound of the first or
second embodiments or a pharmaceutically acceptable salt thereof, wherein X is O.
A fourth embodiment of the present invention is the compound of the first or second
embodiments or a pharmaceutically acceptable salt thereof, wherein Xis NH. A
fifth embodiment of the present invention is the compound of the first or second
embodiments or a pharmaceutically acceptable salt thereof, wherein X is CHa.

A sixth embodiment of the present invention is the compound of the third or
fourth embodiments or a pharmaceutically acceptable sait thereof wherein R? is
hydrogen; R®is =(CH2)2CO2H; L is —=X-CH(R®)-; A, A%, A® and A? are each
independently CR* or A* is N and A', A? and A® are each CR* or A" and A* are
each N and A% and A® are each CR*; or A% and A* are each N and A' and A® are
each CR% R* at each occurrence is independently H or methyl; B', B? B® and B*
are each CR® or B' is N and B2, B* and B* are each CR% or B2 and B® are each N
and B' and B* are each CRS, or B and B* are each N and B? and B® are each CRS;
and R® at each occurrence is H.

A seventh embodiment of the present invention is the compound of the third
embodiment or a pharmaceutically acceptable salt thereof wherein R? is hydrogen;
R? is -{CH2).CO,H; L is —X-CH(R®)-; A, A% A® and A" are each CR* or A*is N
and A", A% and A® are each CR* or A’ and A* are each N and A? and A® are each
CR*", or AZand A are each N and A" and A® are each CR"; R* at each occurrence is
independently H or methyl; B, B B® and B* are each CR® and R® at each

occurrence is independently H or methyl.
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An eighth embodiment of the present invention is the compound of the
fourth embodiment or a pharmaceutically acceptable salt thereof wherein R?is
hydrogen; R®is ~[CH5),COsH; L is -CH(R®)-X-; A*is N and A, AZ and A® are each
CR*% or A" and A* are each N and A? and A® are each CR*; or AZ and A* are each N
and A" and A® are each CR*; R* at each ocourrence is independently H or methyl;
B', B B® and B* are each CR®; and R® at each occurrence is independently H or
methyl.

A ninth embodiment of the present invention is the compound of the fourth
embodiment or a pharmaceutically acceptable salt thereof wherein R? is hydrogen;
R® is =(CH2),CO:H; Lis-CH(R®-X-; A", A%, A% and A® are each independently CR?;
R* at each occurrence is independently H or methyl; one of B, B2, B®and B*is N
and the others are each CR®; and R® at each occurrence is independently H or
methyl.

A tenth embodiment of the present invention is the compound of the sixth
through ninth embodiments or a pharmaceutically acceptable salt thereof wherein
R® is ethyl, propyl, isopropyl, isobutyl, neopentyl, cyclopropy!, cyclobutyl,
dimethylcycobutyl, cyclopenty! or cyclopropylimethyl.

An eleventh embodiment of the present invention is the compound of the
tenth embodiment or a pharmaceutically acceptable salt thereof wherein R is
imidazolyl, pyrazolyl, triazolyl or indazoly! optionally substituted with one to two
substituents each independently selected from methyl, trifluoromethyl, ethyl, propyl,
isopropyl, butyl, t-butyl, methoxy, ethoxy, cyano, chloro or fluoro.

A twelth embodiment of the present invention is the compound of the first
embodiment or a pharmaceutically acceptable salt thereof wherein R' Is imidazolyl,
pyrazolyl, triazoly! or indazolyl optionally substituted with one to two substituents
each independently selected from methyl, triflucromethyl, ethyl, propyl, isopropyl,

* butyl, t-butyl, methoxy, ethoxy, cyano, chloro or fluore; L is -X-CHR>5 Xis O; and
R® is ethyl, propyl, isopropyl, isobutyl, neopentyl, cyclopropyl, cyclobutyl,
dimethylcycobutyl, cyclopentyl or cyclopropylmethyl.

A thirteenth embodiment of the present invention is the compound of the first
embodiment or a pharmaceutically acceptable salt thereof wherein R' is imidazolyl,
pyrazolyl, triazolyl or indazolyl optionally substituted with one to two substituents
each independently selected from methyl, trifluoromethyl, ethyl, propyl, isopropyl,
butyl, t-butyl, methoxy, ethoxy, cyano, chloro or fluore; L is ~CHR-X-; X is NH; and
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R is ethyl, propyl, isopropyl, isobutyl, neopentyl, cyclopropyl, cyclobutyl,
dimethylcycobutyl, cyclopentyl or cyclopropylmethyl.

A fourteenth embodiment of the present invention is the compound of the
twelth or thirteenth embodiments or a pharmaceutically acceptable sall thereof
wherein R'is 4-trifluoromethylpyrazol-1-yl or 4-trifluoromethylimidazol-1-yL.

A fifteenth embodiment of the present invention is a compound selected from
the group consisting of:
(+/=)-3-(4-(1-(3-methyl-4-(4-(trifluoromethyl)-1 H-imidazol-1-yl)phenylamino)butyl)
benzamido)propanoic acid; (+/-)-3-(4-(3-methyl-1-(4-(4-(trifluoromethyl)-1 H-
imidazol-1-yl)phenyl)butoxy)benzamido)propanoic acid; (+/—)-3-(6-(1-(4-(4-
(trifluoromethyl)-1 H-pyrazol-1-yl)phenoxy)butyl) nicotinamido)propanoic acid;
(+/-)-3-(4-(4-methyl-1-(4-(4-(trifluoromethy!)-1 H-pyrazol-1-yl)phenyl)pentan-2-
yl)benzamido)propanoic acid; (+/—)-3-(4-(1-(6-(4-(trifluoromethyl}1H-pyrazol-1-
yl)pyridine-3-ylamino)butyl) benzamido)propanoic acid; (R)-3-(4-(1-(6-(4-
(trifluoromethyl)-1 H-pyrazol-1-yl)pyridine-3-ylamino)butyl)benzamido)propanoic
acid; (S)-3-(4-(1-(6-(4-(trifluoromethyl)-1 H-pyrazol-1-y))pyridine-3-ylamino)butyl)
benzamido)propanoic acid; (+/-)}3-(4-(cyclopentyl(6-(4-(trifluoromethyl}-1 H
imidazol-1-yl)pyridine-3-ylamino)methyl)benzamido)propanoic acid; (+/~}3-(4-(1-(6-
(4-(triflucromethyl)-1H-imidazol-1-yl)yridine-3-ylamino)butyl)benzamido)propanoic
acid; (R)-3-(4-(1-(6-(4-(trifluoromethyl)}-1 H-imidazol-1-yl)pyridine-3-ylamino)butyl)
benzamido)propanoic acid; (S)-3-(4-(1-(6-(4-(trifluoromethyl)-1H-imidazol-1-yl)
yridine-3-ylamino)butyl) benzamido)propanoic acid; (+/~)-3-(4-(1-(4-(4-
(trifluoromethyl)-1 H-pyrazol-1-yl)phenylamino) butyl)benzamido)propanoic acid;
(+/-)-3-(4-(1-(3,5-dimethyl-4-(4-(trifluoromethyl)-1 H-pyrazol-1-yl)phenylamino)butyl)
benzamido)propanoic acid; (R)-3-(4-(1-(3,5-dimethyl-4-(4-(trifluoromethyl)-1H-
pyrazol-1-yl) phenylamino)butyl)benzamido )propanoic acid; (S}»3-(4-(1-(3,5-
dimethyl-4-(4-(trifluoromethyl)-1H-pyrazol-1-yl)phenylamino)butyl }benzamido)
propanoic acid; (+/—)-3-(4-(1-(4-(4-(trifluoromethyl)-1 H-imidazol-1-yl)phenylamino)
butyl)benzamido)propanoic acid; (R}-3-(4-(1-(4-(4-(trifluoromethyl}-1 H-imidazol-1-
yl)phenylamino)butyl) benzamido)propanoic acid; (S)-3-(4-(1-(4-(4-(trifluoromethyl)-
1H-imidazol-1-yl)phenylamino) butyl}benzamido)propanocic acid; (+/-)-3-(4-(1-(4-(4-
(trifluoromethyl)-1 H-imidazol-1-yl)phenoxy)butyl)benzamido)propanoic acid; (+/-)-3-
(4-(1-(4-(4-(methylthio)-1 H-pyrazol-1-yl)phenoxy)butyl}benzamido)propanoic acid;
(+/-}3-(4-(1-(4-(3-tert-butyl-1 H-pyrazol-1-yl)phenoxy)butyl) benzamido)propanoic
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acid; (+/-)- 3-(4-(1-(4-(4-chloro-3-methyl-1H-pyrazol-1-yl)phenoxy)butyl)
benzamido)propanocic acid; (+/~)-3-(4-(1-(4-(4-chloro-1H-pyrazol-1-yl)phenoxy)
butyl)benzamido)propancic acid; (+/-)-3-(4-(1-(4-(4-ethyl-3-methyl-1 H-pyrazol-1-
yl)phenoxy)butyl)benzamido)propanoic acid; (+/-)-3-(4-(1-(4-(3,5-diethyl-1H-
pyrazol-1-yl)phenoxy)butyl) benzamido)propanoic acid; (+/-)-3-(4-(1-(4-(4-methyl-
1H-pyrazol-1-yl)phenoxy)butyl )benzamido)propanoic acid; (+/—)- 3-(4-(1-(4-(3-
isopropyl-1H-pyrazol-1-yl)phenoxy)butyl)benzamido)propanoic acid; (+/~)-3-{4-(1-
(4-(4-fluoro-1H-pyrazol-1-yl)phenoxy)butyl)benzamido)propanoic acid; (+/-)-3-(4-(1-
(4-(3-methyl-1H-pyrazol-1-yl)phenoxy)butylYoenzamido)propanoic acid;
(+-)-3-(4-(1-(4-(2H-1,2,3-triazol-2-yl)phenoxy)butyl}oenzamido)propanoic acid;
(+/-)-3-(4-(1-(4-(3-butyt-1 H-pyrazol-1-yl )phenoxy)butyl)benzamido)propanoic acid;
(+/-)-3-(4-(1-(4-(5-ethoxy-3-methyl-1 H-pyrazol-1-yl}phenoxy )butyl)henzamido)
propanoic acid; (+/—)3-(4-(1-(4-(5-methoxy-3-methyi-1 H-pyrazol-1-y!)phenoxy)
butyl)benzamido)propanoic acid; (+/-)-3-(4-(1-(4-(4-butyl-1 H-imidazol-1-
yl)phenoxy)butyl)benzamido)propanoic acid; (+/—)-3-(4-(1-(4-(2-cyano-3,4,5-
trimethyl-1H-pyrrol-1-yl)phenoxy)butyl) benzamido)propanoic acid; (+/~)-3-(4-(1-(4-
(3-cyano-2,4-dimethyl-1H-pyrrol-1-yl)phenoxy)butyl)penzamido)propanoic acid;
(+/-)-3-(4-(1-(4-(2-cyano-3-methyl-1 H-pyrrol-1-yl)phenoxy)butyl)benzamido)
propanoic acid; (+/—)- 3-(6-(1-(4-(3-propyl-1 H-pyrazol-1-yl)phenoxybutyl)
nicotinamido)propanoic acid; (+/—)-3-(4-(1-(4-(3,4-dimethyl-1 H-pyrazol-1-yl)
phenoxy)butyl)benzamido)propanoic acid; (+/-)-3-(4-(1-(4-(1 H-pyrazol-1-
yl)phenoxy )butyl)benzamido)propanocic acid; (+/-)-3-(4-(1-(4-(1 H-midazo[1,2-
b]pyrazol-1-yl)phenoxy)butyl)benzamido)propanoic acid; (+/—)-3-(4-(1-(4-(3-ethyl-
1H-pyrazol-1-yhphenoxy)butyl)benzamido)propanoic acid; (+/-)- 3-(4-(1-(4-(4-
chloro-5-methyl-1 H-imidazol-1-yl)phenoxy)butyl)benzamido)propanoic acid;
(+/-)-3-(4-(1-(4-(4,5-diethyl-1 H-imidazol-1-yl)phenoxy)butyl)benzamido)propanoic
acid; (+/-)-3-(4-(1-(4-(3,5-dimethyl-1 H-pyrazol-1-yl)phenoxy)butyl )benzamido)
propanoic acid; (+/—)-3-(4-(1-(4-(3-methyl-1H-1,2 4-triazol-1-yl)phenoxy)butyl)
benzamido)propanoic acid; (+/~)3-(4-{1-(4-(1H1,2,4-tnazol-1-yl)phenoxy)butyl)
benzamido)propanoic acid; (+/-)}-3-(4-(1-(4-(2-butyl-1 H-imidazol-1-yl)phenoxy)butyl)
benzamido)propanoic acid; (+/~)-3-{4-(1-(4-(4,5-dimethyl-1H-imidazol-1-yl)phenoxy)
butyl) benzamido)propanoic acid; (+/-)-3-(4-(1-(4-(1-propyl-1 H-pyrazol-4-
yl)phenoxy)butyl)benzamido)propanoic acid; (+/-)-3-(4-(1-(4-(1H-pyrazol-3-
yl)phenoxy)butyl)benzamido)propanocic acid; (+/~)-3-{4-(1-(4-(3,5-dimethylisoxazol-
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4-y)phenoxy)butyl)benzamido)propanocic acid; {(+/-)}3-(4-(1-(4-(1-methyl-3-
(trifluoromethyl)-1H-pyrazol-5-yl)phenoxy) butyl)benzamido)propanocic acid; (+/-)-3-
(4-(1-(4-(1-methyl-1H-pyrazol-4-yl)phenoxy)butyl)benzamido) propancic acid; (+/—)-
3-(4-(1-(4-(1,5-dimethyl-1 H-pyrazol-4-yl)phenoxy)butyl) benzamido)propanoic acid;
(+/-)- 3-(4-(1-{4-(1 H-pyrazol-4-yl)phenoxy)butyl) benzamido)propanoic acid; (+/-)-
3-{4-(1-{4-(1-methyl-1 H-pyrazol-5-yl) phenoxy)butyl)benzamido)propanoic acid; (+/—
»-3-(4-(1-(4-(1,3,5-trimethyl-1 H-pyrazol-4-yl)phenoxy)butyl)benzamido)propanoic
acid; (+/—}F3-(4-(1-(4-(4-(trifluoromethyl)-1H-pyrazol-1-yl )phenoxy)butyl)
benzamido)propanoic acid; (R)-3-(4-(1-(4-(4-(triflucromethyl)-1H-pyrazol-1-
yl)phenoxy)butyl)benzamido)propanoic acid; (S)}-3-(4-(1-(4-(4-{trifluoromethyl)-1H-
pyrazol-1-yl)phenoxy)butyl) benzamido)propancic acid; (+/~)-3-(4-(1-(6-(4-phenyl-

1 H-pyrazol-1-yl)pyndine-3-ylamino)butyl) benzamido)propanoic acid; (+/—)-3-(4-(1-
(4-(4-fluoro-1H-pyrazol-1-yl)phenylamino)butyl)benzamido)propancic acid; (+/-)-3-
(6-(3-methyl-1-{4-(4-(triflucromethyl})-1 H-pyrazol-1-yl)phenyl)butylamino)
nicotinamido)propanoic acid; (+/—)-3-(4-{2-cyclopropyl-1-(4-(4-(trifluoromethyl)-1H-
pyrazol-1-yl)phenoxy)ethyl) benzamido)propanoic acid; (+/-)-3-(4-(cyclopentyl{4-(4-
(trifluoromethyl)-1 H-pyrazol-1-yl)phenoxy) methyl)benzamido)propanoic acid; (R)-3-
{4-(cyclopentyl(4-(4-(triflucromethyl)-1 H-pyrazol-1-yl)phenoxy)methyl)benzamido)
propanoic acid; (S)-3-(4-(cyclopentyl(4-{(4-(trifluoromethyl)-1H-pyrazol-1-yl)phenoxy)
methyl)benzamido)propanoic acid; (+/-}3-(4-(cyclobutyl{4-{4-(trifluoromethyl}-1H-
pyrazol-1-yl)phenoxy)methyl)benzamido)propanoic acid; (+/~)- 3-{(4-(1-(4-(3-
(trifluoromethyl )-1H-pyrazol-1-yl)phenoxy)butyl)benzamido)propanoic acid; (+/~)-3-
(4-(3,3-dimethyl-1-{4-(4-~(trifluoromethyl)-1H-pyrazol-1-yl)phenoxy)butyl)benzamido)
propanoic acid; (+/-)-3-{4-(1-(4-(4-methyl-3-(triflucromethyl)-1 H-pyrazol-1-yl)
phenoxy)butyl)benzamido)propanoic acid; (+/~)-3-(4-(1-(4-(3-(trifluoromethyl)-1H-
1,2,4-triazol-1-yl)phenoxy)butyl)benzamido)propanoic acid; (+/-)-3-(4-(1-(4~(3-
methyl-4-(trifluoromethyl}1H-pyrazol-1-yl)phenoxy)butyl)benzamido)propanoic
acid; (+/-)-3-(4-(1-(4-(2-methyl-4-(trifluoromethyl)-1 H-imidazol-1-yl)phenoxy)
butyl)benzamido) propanoic acid; (+/-)-3-(4-(cyclopropyl(4-(4-{trifluoromethyt)-1 H-
pyrazol-1-yl)phenoxy)methyl)benzamido)propanoic acid; (+/—)-3-{4-(2-methyl-1-(4-
(4-(trifluoromethyl)-1H-pyrazol-1-yl)phenoxy)propyl)benzamido) propanoic acid; (+/—
)-3-(4-(1-(4-(4-(trifluoromethyl)-1 H-pyrazol-1-yl)phenoxy)propyl) benzamido)
propanoic acid; (+/-}3-(4-(3-methyl-1-(4-(4-(trifluoromethyl}-1H-imidazol-1-
yl)phenyl)butoxy)benzamido)propanoic acid; (+/-)-3-{(4-(3-methyl-1-(4-(4-
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(trifluoromethyl}-1 H-pyrazol-1-yl)phenoxy)butyl)benzamido)propanoic acid; (+/~)-3-
(4-(1-(3,5-dimethyl-4-(4-(trifluoromethyl)-1 H-pyrazol-1-yi)phenoxy)butyl)
benzamido) propanoic acid; (S)-3-(4-(1-(3,5-dimethyl-4-(4-(trifluoromethyl)-1+-
pyrazol-1-yl) phenoxy)butyl)benzamido)propanoic acid; (R)-3-(4-(1-(3,5-dimethyl-4-
(4-(trifluoromethyl}-1H-pyrazol-1-yl)phenoxy)butyl)benzamido)propanoic acid;
(+/-)-3-(4-(1-(5-(4-(trifluoromethyl}-1 H-pyrazol-1-yl)pyridine-2-yioxy)butyl)
benzamido)propanoic acid; (+/-)-3-{4-(1-(6-(4-(trifluoromethyl}-1H-pyrazol-1-
yl)pyridine-3-yloxy)butyl)benzamido)propanoic acid; (+/—)-3-(4-(1-(6-(4-
(trifluoromethyl)-1 H-imidazol-1-yl) pyridine-3-yloxy )butyl)benzamido)propanoic acid;
(+/~)-3-(4-(1-(4-(4-cyano-1 H-pyrazol-1-yl)phenoxy)butyl}benzamido)propanoic acid,
(+/-)-3~(4-(1-(4-(4,5,8,7-tetrahydro-2 H-indazol-2-yl)phenoxy)butyl}benzamido)
propanoic acid; (+/-)-3-(4-(1-(4-(5,6-dihydrocyclopenta[c]pyrazol-2(4 H)-
yhphenoxy)butyi)benzamido)propanocic acid; (+/-~}-3-(4-(1-(4-(2H-indazol-2-
yl)phenoxy)butyl }benzamido)propanoic acid; (+/-}-3-(4-(1-(4-(4-methyl-1H-1,2,3-
triazol-1-yl)phenylamino)butyl}benzamido)propanoic acid; (+/~}-3-(2-(3-methyl-1-(4-
(4-(trifluoromethyl)-1 H-pyrazol-1-yl)phenyl)butylamino)pyrimidine-5-carboxamido)
propanoic acid; (+/—)-3-(4-(cyclopentyl(6-(4-{trifluoromethyl)-1 H-pyrazol-1-yl)
pyridine-3-ylamino)methyl) benzamido)propanoic acid; (R)-3-(4-(cyclopentyl(8-(4-
(trifluoromethyl)-1 H-pyrazol-1-yl)pyridine-3-ylamino)methyl }oenzamido)propanoic
acid; (S)-3-(4-(cyclopentyl(6-(4-(trifluoromethyl)}-1 H-pyrazol-1-yl) pyridine-3-
ylamino)methyl)benzamido)propanoic acid; (R}-3-(4-(cyclopentyl(6-(4-
(trifluoromethyl}-1 H-imidazol-1-yl)pyridin-3-ylamino)methyl) benzamido)propanoic
acid; (8)-3~-(4-(cyclopentyl(6-(4-(trifluoromethyl)-1H-imidazol-1-yl)pyridin-3-
ylamino)methyl) benzamido)propanoic acid; (+/~)-3~(2-(cyclohexyl(6-(4-
(trifluoromethyl)-1H-imidazol-1-yl)pyridine-3-yl) methylamino) nicotinamido)
propanoic acid; (+/-)-3-(4-(3,3-dimethyl-1-(6-(4-(trifluoromethyl)-1 H-imidazol-1-yl)
pyridine-3-ylamino)butyl) benzamido)propanoic acid; (+/-)-3-{(4-(cyclohexyl(6-(4-
(trifluoromethyl}-1 H-pyrazol-1-yl)pyridine-3-ylamino)methyl)benzamido)propanoic
acid; (+/—)-3-(6-(3-methyl-1-(5-methyl-6-(4-(trifluoromethyl)-1 #-pyrazol-1-yhpyridin-
3-ylamino)butyl) nicotinamido)propanoic acid; (R)-3-{4-(1-(4-(4-(trifluoromethyl}-1+-
pyrazol-1-yl)phenylamino)butyl) benzamido)propanoic acid; and (S)-3-(4-(1-(4-(4-
(trifluoromethyl)-1 H-pyrazol-1-yl )phenylamino)butyl) benzamido)propanoic acid;

or a pharmaceutically acceptable salt thereof.
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A sixteenth embodiment of the present invention is a compound selected
from the group consisting of:

(+/-)-3-(4-(1-(3,5-dimethyl-4-(4-(trifluoromethyl)-1 H-pyrazol-1-yl) phenoxy)butyl)
benzamido)propanoic acid; (S}3-(4-(1-(3,5-dimethyl-4-(4-(trifluoromethyl)-1 H-
pyrazol-1-yi) phenoxy)butyl) benzamido Jpropanoic acid; (R)-3-(4-(1-(3,5-dimethyl-4-
{4-(trifluoromethyl}-1 H-pyrazol-1-yl) phenoxy)butyi)benzamido)propancic acid;
(+/-)-3-(4-(cyclopentyl(6-{4-{trifluoromethyl)-1H-imidazol-1-ylpyridin-3-
ylamino)methyl)benzamido)propanoic acid; (R)- 3-(4-(cyclopentyl(6-(4-
(trifluorornethyl)-1 H-imidazol-1-y})pyridin-3-ylamino)methyl)benzamido)propanoic
acid; and (S)-3-(4-(cyclopentyl(6-(4-(trifluoromethyl}-1 H-imidazol-1-yl)pyridin-3-
ylamino)methyl)benzamido)propanoic acid; or a pharmaceutically acceptable salt
thereof.

A seventeenth embodiment of the present invention is the compound (-)-3-
(4-(1-(3,5-dimethyl-4-(4-(trifluoromethyl)-1 F-pyrazol-1-yl)phenoxy)butyl)benzamido)
propanocic acid or a pharmaceutically acceptable salt thereof. An eighteenth
embodiment of the present invention is the crystalline form of the compound of the
seventeenth embodiment with the powder X-ray diffraction spectrum substantially
as shown in Figure 1.

Preferred R’ groups include optionally substituted pyrazolyl, imidazolyl and
indazolyl. Preferred embodiments of the ring containing A', A%, A® and A include
phenyl, methyl substituted phenyl, dimethyl-substituted phenyl, pyridinyl, pyrimidinyl
and pyrazinyl. Preferred embodiments of the ring containing 8, B2 B® and B*
include phenyl, pyridinyl, pyrimidinyl and pyrazinyl. A preferred embodiment of R? is
—(CH2)2COzH.

Another embodiment of the present invention is the compound of formula |
according to the first embodiment or a pharmaceutically acceptable sait thereof with
the excepfion that R® is {Cs-C7)eycloalkyl which can be further substituted with one
to three fluoro. Yet another embodiment of the present invention is the compound
of formula | according to the first embodiment or a pharmaceutically acceptable salt
thereof with the exception that R is a 5 membered heteroaryl which can be fused to
another 5 membered heteroaryl. Yet another embodiment of the present invention
are the compounds as set forth in Examples 105-193.

Another aspect of the present invention is a pharmaceutical composition
that comprises (1) a compound of the present invention, and (2) a pharmaceutically
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acceptable excipient, diluent, or carrier. Preferably, the composition comprises a
therapeutically effective amount of a compound of the present invention. The
composition may also contain at least one additional pharmaceutical agent
{described herein). Preferred agents include anti-obesity agents and/or anti-
diabetic agents (described herein below).

In yet another aspect of the present invention is a method for treating a
disease, condition, or disorder mediated by glucagon, in particular, deactivation of
the glucagon receptor, in a mammal that includes the step of administering to a
mammal, preferably a human, in need of such treatment a therapeutically effective
amount of a compound of the present invention, or a pharmaceufical composition
thereof.

Diseases, disorders, or conditions mediated by glucagon include Type i
diabetes, hyperglycemia, metabolic syndrome, impaired glucose tolerance,
glucosuria, cataracts, diabefic neuropathy, diabetic nephropathy, diabetic
retinopathy, obesity, dyslididemia, hypertension, hyperinsulinemia, and insulin
resistance syndrome. Preferred diseases, disorders, or conditions include Type Il
diabetes, hyperglycemia, impaired glucose tolerance, obesity, and insulin
resistance syndrome. More preferred are Type Il diabetes, hyperglycemia, and
obesity. Most preferred is Type Il diabetes.

In yet another aspect of the present invention is a method of reducing the
level of blood glucose in a mammal, preferably a hurman, which includes the step of
administering to a mammal in need of such treatment a therapeutically effective
amount of a compound of the present invention, or a phamaceutical composition
thereof.

Compounds of the present invention may be administered in combination
with other pharmaceutical agents (in particular, anti-obesity and anti-diabetic agents
described herein below). The combination therapy may be administered as (a) a
single pharmaceutical composition which comprises a compound of the present
invention, at least one additional pharmaceutical agent described herein and a
pharmaceutically acceptable excipient, diluent, or carrier; or {b} two separate
pharmaceutical compositions comprising {i} a first compositicn comprising a
compound of the present invention and a pharmaceutically acceptable excipient,
diluent, or carrier, and (ii} a second composition comprising at least one additional

pharmaceutical agent described herein and a pharmaceutically acceptable
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excipient, diluent, or carrier. The pharmaceutical compositions may be
administered simultaneously or sequentially and in any order.
Definitions

As used herein, the term “alkyl" refers to a hydrocarbon radical of the
general formula CqHzq+1. The alkane radical may be straight or branched. For
example, the term “(C,-Cg)alkyl” refers to a monovalent, straight, or branched
aliphatic group containing 1 to 6 carbon atoms (e.g., methyl, ethyt, n-propyl,
propyl, n-butyl, ~Fbutyl, s-butyl, tbutyl, n-pentyl, 1-methylbutyl, 2-methylbutyl, 3-
methylbutyl, neopentyl, 3,3-dimethylpropyl, hexyl, 2-methylpenlyl, and the like).
Similarly, the alkyl portion (i.e., alkyl moiety) of an alkoxy, acy! {e.g., alkanoyl),
alkylamino, dialkylamino, alkylsulfonyl, and alkylthio group have the same definition
as above. When indicated as being “optionally substituted”, the alkane radical or
alkyl moiety may be unsubstituted or substituted with one or more substituents
{generally, one to three substituents except In the case of halogen substituents
such as perchloro or perflucroalkyls).

The term “cycloalky!” refers to nonaromatic rings that are fully hydrogenated
and may exist as a single ring, bicyclic ring or a spiral ring. Unless specified
otherwise, the carbocyclic ring is generally a 3- to 8-membered ring. For example,
{Cs-Cy)eycloalkyl include groups such as cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cyclohexenyl, cycloheptyl, norbornyl (bicyclo[2.2.1]heptyl) and the like.
In certain embodiments one or more of the carbon atoms in a cycloalkyl may be
replaced with a heteroatom as specified, such as with an O, 8, NH or N-alkyl.

The phrase "5 membered heteroaryl” or “6 membered heteroaryl” means a
radical of a 5 or 6 membered heteroaromatic ring, respectively. The heteroaromatic
ring can contain 1 to 4 heteroatoms selected from N, O and S. 5 to 6 membered
heteroaryl groups include pyrrolyl, furanyl, thienyl, imidazolyl, thiazolyl, oxazoly!,
triazolyl, tetrazolyl, pyridinyl, pyrimidinyl, pyrazinyl, triazinyl and the like. Preferred
5 to 6 membered heteroaryl groups include pyrazolyl, imidazolyl, pyridinyl,
pyrimidinyl or pyrazinyl. The heteroaryl group may be fused to another ring when
specified. For example, a 5 membered heteroaryl such as a pyrazole may be fused
with a phenyl to provide an indazole.

The phrase “therapeutically effective amount” means an amount of a
compound of the present invention that (i) treats or prevents the particular disease,
condition, or disorder, (ii) attenuates, ameliorates, or eliminates one or more
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symptoms of the particular disease, condition, or disorder, or (iii) prevents or delays
the onset of one or more symptoms of the particular disease, condition, or disorder
described herein.

The term “animal” refers to humans {male or female), companion animals
{e.g., dogs, cats and horses), food-source animals, zoo animals, marine animals,
birds and other similar animal species. "Edible animals” refers to food-source
animals such as cows, pigs, sheep and poultry.

The phrase “pharmaceutically acceptable” indicates that the substance or
composition must be compatible chemically and/or toxicologically, with the other
ingredients comprising a formulation, and/or the mammal being treated therewith.

The terms “treating”, “treat”, or “treatment” embrace both preventative, i.e.,
prophylactic, and palliative treatment.

The terms "modulated” or “modulating”, or “modulate(s)”, as used herein,
unless otherwise indicated, refers to the changes in activity of the glucagon
receptor as a result of action of the compounds of the present invention.

The terms “mediated” or “mediating” or "mediate(s)", as used herein, unless
otherwise indicated, refers to the treatment or prevention the particular disease,
condition, or disorder, (ii) attenuation, amelioration, or elimination of one or more
symptoms of the particular disease, condition, or disorder, or (iii) prevention or
delay of the onset of one or more symptoms of the particular disease, condition, or
disorder described herein, by modulation of glucagon.

The term “compounds of the present invention” (unless specifically identified
ctherwise) refer to compounds of Formula 1 and any pharmaceutically acceptable
salts of the compounds, as well as, all sterecisomers (including diasterecisomers
and enantiomers), tautomers, conformational isomers, and isotopically labeled
compounds. Hydrates and solvates of the compounds of the present invention are
considered compositions of the present invention, wherein the compound is in
association with water or solvent, respectively.

DETAILED DESCRIFPTION
Compotinds of the present invention may be synthesized by synthetic routes
that include processes analogous to those well-known in the chemical arts,
particularly in light of the description contained herein. The starting materials are
generally available from commercial sources such as Aldrich Chemicals
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(Milwaukee, WI} or are readily prepared using methods well known to those skilled
in the art (e.g., prepared by methods generally described in Louis F. Fieser and
Mary Fieser, Reagents for Organic Synthesis, v. 1-19, Wiley, New York (1967-1999

ed.), or Beilsteins Handbuch der organischen Chemie, 4, Aufl. ed. Springer-Verlag,
Berlin, including supplements {also available via the Beilstein online database}).

For illustrative purposes, the reaction schemes depicted below provide
potential routes for synthesizing the compounds of the present invention as well as
key intermediates. For a more detailed description of the individual reaction steps,
see the Examples section below. Those skilled in the art will appreciate that other
synthetic routes may be used to synthesize the inventive compounds. Although
specific starting materials and reagents are depicted in the schemes and discussed
below, other starting materials and reagents can be easily substituted to provide a
variety of derivatives and/or reaction conditions. In addition, many of the
compounds prepared by the methods described below can be further modified in
light of this disclosure using conventional chemistry well known to those skilled in
the art.

[n the preparation of compounds of the present invention, protection of
remote functionality (e.g., primary or secondary amine) of intermediates may be
necessary. The need for such protection will vary depending on the nature of the
remote functionality and the conditions of the preparation methods. Suitable amino-
protecting groups (NH-Pg) include acetyl, trifluoroacetyl, butoxycarbonyl (BOC),
benzyloxycarbonyl (CBz) and 8-fluorenylmethyleneoxycarbonyl (Fmoc). Similarly, a
“hydroxy-protecting group” refers to a substituent of a hydroxy group that blocks or
protects the hydroxy functionality. Suitable hydroxyl-protecting groups (O-Pg)
include for example, allyl, acetyl, silyl, benzyl, para-methoxybenzyl, trityl, and the
like. The need for such protection is readily determined by one skilled in the art.
For a general description of protecting groups and their use, see T. W. Greene,
Protective Groups in Organic Synthesis, John Wiley & Sons, New York, 1991.

Reaction Scheme | outlines the general procedures that can be used to
provide compounds of the present inventfon of Formula 1.
Reaction Scheme |
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Reaction Scheme | provides a general route which can be employed to
prepare compounds of Formula |. More specific details of the transformations
depicted are provided in Reaction Schemes II-V]I below. It is to be understood that
the reaction schemes are illustrative and are not to be construed as a limitation in
any manner. In step one of Reaction Scheme | the compound R*-M of Formula VI
and the compound of Formula VI are coupled. In the compound of Formuta VI, R
is a 5 membered optionally fused and optionally substituted heteroaryl group. The
group M can represent either hydrogen when attached to nitrogen in the heteroaryi
group R or an appropriate metal species when attached to a carbon in the
heteroary! group R'. When M is a metal attached to a carbon in the group R’ the
coupling reaction ¢an be carried out using a palladium catalyzed coupling reaction.
When M represents hydrogen attached to nitrogen in the heteroaryl R group the
nucleophilic displacement reaction to form the compound of Formula V can be
carried out in an appropriate solvent in the presence of a base. In the compound of
Formula VI Lg is an appropriate leaving group, such as a halide or triflate. The
compound of Formula V ¢an then be reacted with the compound of Formula IV to
provide the compound of Formula . In the compound of Formula V L' represents a
precursor group which is, along with R” in the compound of Formula IV is converted
into the linker L in the compound of Formula lll.  The compound of Formula Il can
then be hydrolyzed to provide the free acid of Formula Il which can then be
subjected to an amide coupling reaction with the amine R¥R2NH, followed by
deprotection if necessary to provide the compound of Formula I. The group R* in
the amine R*R®*NH can represent either R? itself or a protected version of R® which
can be subsequently deprotected to provide R®.
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Reaction Scheme Il outlines another general procedure that can be used to
provide compounds of the present invention having Formula 1.
Reaction Scheme
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The ester compound of Formula IIf may be formed by reaction of an
appropriate heteroaryl compound R*-H or a metallated heteroaryl compound R'-M
with the compound of Formula llla. The reaction with R'-H can be employed when
the hydrogen depicted in R'-H is attached to nitrogen in the R* heteroaryl group.
The reaction can be carried out in an appropriate solvent such as dimethyl sulfoxide
and a base such as potassium carbonate in the presence of copper(l) iodide. The
reaction between the compound of Formula llla and R*-M can be carried out by a
palladium catalysed coupling reaction. Preferably, the reaction is camied out
between the boronate ester R'-M {(where M is B(OR"); and R' is H or lower alkyl or
both R’'s together form an appropriate cyclic group) and the compound of Formula
Illa (wherein Lg is OSO,CF,, Cl, Br or I) using a suitable palladium catalyst, a
suitable phosphine figand and a suitable base in the presence of a suitable solvent
at a temperature of typically from room temperature up to around reflux (or at
temperatures above the boiling point of the solvent e.g. 120 °C using microwave
conditions).

A suitable palladium catalyst is tris{(dibenzylideneacetone)dipaltadium, bis
(dibenzylideneacetone) palladium, palladium acetate or (1,1-
bis(diphenylphosphino) ferrocene) dichloropalladium. A suitable phosphine ligand is
tricyclohexyiphosphine, triphenylphosphine or  2-dicyclohexylphosphino-2',6'-
dimethoxylbiphenyl. A suitable base is sodium carbonate, potassium carbonate,
potassium phosphate or sodium hydrogen carbonate and solvents are DME, 1,4-
dioxane or THF /water.
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Alternatively, the cross coupling may be carried out between the trimethyl
stannane of general Formula R'-M (wherein M is SnMes) and the compound of
Formula lla using a suitable catalyst, such as
tetrakis(triphenylphosphine)palladium, an optional copper () source, such as
copper () chloride, a suitable base, such as cesium fluoride, and a suitable solvent,
such as N,N-dimethylformamide, at a temperature of typically around 80 °C to 120
°C. Further alternative methods using metallated compounds R'-M {where M is
MgX' or ZnX' and X' is a halide) with the derivative 1lla using a suitable palladium
catalyst, a suitable phosphine base, an optional copper (1) source, and a suitable
base in the presence of a suitable solvent at a temperature of typically around
reflux, can also be employed.

Suitable palladium catalysts are tris{dibenzylideneacetone)dipalladiurm,
bis{dibenzylidene acetone)palladium, palladium acetate or {1,1-
bis{diphenylphosphino) ferrocene) dichloropalladium. Suitable phosphine bases are
tricyclohexylphosphine or 2-dicyclohexylphosphino-2',6'-dimethoxylbiphenyl. A
suitable copper (l) source is copper () chloride. Suitable bases are potassium
carbonate or sodium hydrogen carbonate. Suitable solvents are DME, 1,4-dioxane
or THFfwater.

The compound of Formula Hl then undergoes hydrolysis to provide the
compound of Formula 1l Depending on which R group is present in the ester of
Formula ill, appropriate acid or base catalyzed hydrolysis can be carried out to
provide the corresponding free acid in the compound of Formula ll. For example,
when R represents methyl, hydrolysis is typically carried out with agueous sodium
hydroxide or lithium hydroxide in a mixture of methanol and tetrahydrofuran at a
temperature from room temperature up to 80 °C for 15 minutes to 24 hours.

Conversion of the compound of Formula Il to provide the compound of
Formula | can be carried out using standard amide coupling conditions. Amide
coupling is carried out using standard literature conditions. The acid of Formula ||
can be converted to the corresponsing acid chloride using a suitable chlorinating
agent, such as oxalyl chloride or thionyl chloride, in a suitable solvent, such as
dichloromethane or toluene, optionally in the presence of catalytic DMF, at a
suitable temperature, typically of between 0 °C and room temperature. The acid
chloride can then be reacted with the amine of generic formula R*-NH, in the
presence of a base, such as triethylamine or diisopropylethylamine, in a suitable
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solvent, such as dichloromethane or toluene, at a temperature of between 0 °C and
room temperature. R¥ can represent either R? itself or a protected version of R®
which can be subsequently deprotected to provide R®. Altematively, the acid of
Formula Il can be converted to a suitable activated species with a coupling agent,
such as EDCI.HCI, HBTU, HATU, PyBop, DCC, or CDI, in a suitable solvent, such
as dichloromethane, acetonitrile or DMF. In the presence of EDCIL.HCI, HOBT is
typically added. EDCI is 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide; HBTU is
O-Benzotriazole-N,N,N’,N'-tetramethyluronium hexaflucrophosphate; HATU is O-(7-
Azabenzotriazol-1-yl)-N,N,N',N'-tetramethyluronium hexafluorophosphate; PyBop is
Benzotriazol-1-yloxytripyrrolidinophosphonium  hexaflucrophosphate; DCC s
dicyclohexylcarbodiimide; CDI is N,N'-carbonyldiimidazole and HOBT is 1-hydroxy
benzotriazole. A suitable base, such as triethylamine or diisopropylethylamine, is
also used and the reaction is typically carried out at room temperature. In the
instance where R* represents a protected version of R subsequent deprotection
can then be carried out by methods known in the art to provide R®, For example,
when R’ is an ester, appropriate acid or base catalyzed hydrolysis can be carried
out to provide the corresponding free acid in the compound of Formula I
Reaction Scheme 11l outlines the general procedures one could use to

provide compounds of the present invention having Formula la. The compounds of
Formula la are of Formula | wherein L is -C{R®)-X-, X is NH and R? is H.

Reaction Scheme lll
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The nitrile of Formula Va is reacted with an appropriate Grignard reagent
R®-M wherein M represents a magnesium halide such as magnesium chloride or
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magnesium bromide. The reaction is carried out in an appropriate solvent such as
tetrahydrofuran or a mixture of tetrahydrofuran and diethyl ether. The reaction is
typically carried out at 0 °C to 100 °C and microwave irradiation of the reaction
mixture is preferred. Upon completion of the Grignard reaction the reaction mixture
is then subjected to reduction using an appropriate reducing agent such as sodium
borohydride in an appropriate solvent such as methanol to provide the amine
compound of Formula [Va. The compound of Formula 1Va is then converted to the
compound of Formula la as previouslly described for Reaction Scheme |l,
Reaction Scheme IV provides the preparatlon of compounds where L is -
XCHR®- and X is NH as depicted.
Reaction Scheme [V
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The amine of Formula IVb can be prepared by reduction, such as by
hydrogenation, of the corresponding nitro derivative. The amine of Formula Vb can
be converted to the compound of Formula lilb by two methods. The first method
involves reaction of the amine with the aldehyde of Formula IVb' followed by
alkylation of the resulting aldimine with an appropriate alkylating reagent R*M of
Formula IVb". The reaction of the amine of Formula IVh with the aldehyde of
Formula IVb' to provide the comresponding aldimine is carried out in an appropriate
solvent, such as toluene, typically in the presence of molecular sieves, at a
temperature from room temperature up to 100 °C for a period of 1 to 24 hours. The
reaction mixture containing the aldimine can be filtered and concentrated. The
resulting residue can then be redissolved in a solvent appropriate for the alkylation
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reaction, such as tetrahydrofuran. Typically, an appropriate metallated alkylating
agent, such as a Grignard reagent R®-M of Formula IVb" where M represents a
metal such as a magnesium halide is employed. The alkylation reaction can be
carried out at a temperature of 0 °C to 60 °C for a period of 1 to 24 hours to provide
the compound of Formula Illb. When R®-M represents a Grignard reagent addition
of zinc chloride to the reaction mixture may be desirable to increase the yield of the
compound of Formula lilb (see Ishihara, K. et al.; JACS, 2006, 128, 9998.

Aliernatively, the compound of Formula lilb can be prepared by reaction of
an amine of Formula IVb and a ketone of Formula IVb™ followed by reduction of the
resulting imine. The reaction can be carried out under typical reductive amination
conditions to provide the compound of Formula ilib. For example, the amine of
Formula IVb and ketone IVb™ in an appropriate solvent such as dimethoxyethane
and in the presence of molecular sieves and para-toluene sulfonic acid can be
reacted at room temperature up to 120 °C (sealed tube) for 1 to 24 hours. The
reaction mixture can then be allowed to cool to room temperature and be treated
with an appropriate reducing agent, such as sodium cyanoborohydride in methanol,
and in the presence of acetic acid for 1 to 24 hours to provide the compound of
Formula lib.

The compound of Formula HIb can be hydrolyzed to provide the free acid
compound of Formula llb by methods as previously described for the preparation of
the compound of Formula lla in Reaction Scheme 1. The free acid compound of
Formula Ilb can then undergoe amide coupling conditions followed by deprotection
if necessary to provide the compound of Formula |b as previously described for the
conversion of the compound of Formula lla to Formula |a in Reaction Scheme |I.

Reaction Scheme V outlines the general procedures that can be used to
provide compounds of the present invention having Formula Ic. The compounds of
Formula lc are of Formula | wherein L is -X-C(R®)-, X is O and R? is H.

Reaction Scheme V
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The compound of Formula V¢ is prepared by reaction of an aldehyde of
Formula Vc with an appropriate metallated alkylating compound R*-M (Vc').
Typically, R>-M is a Grignard reagent in which M represents a magnesium halide,
such as magnesium chloride or magnesium bromide. The reaction is carried outin
an appropriate solvent, such as tefrahydrofuran, at a temperature from about -78 °C
to room temperature for a period of 15 minutes to 24 hours to provide the alcohol of
Formula [Vc. The alcohd! IV is then coupled with the phenol of Formula IVe' using
phenolic ether Mitsunobu reaction conditions (see e.g Mitsunobu, O.; Synthesis,
1981, 1; Lepore, S.D. et al. J. Org. Chem, 2003, 68(21), 8261-8263) to provide the
compound of Formula lllc. This reaction is typically carried out in an appropriate
solvent such as tetrahydrofuran in the presence of an appropriate coupling reagent
such as diethylazodicarboxylate (DEAD) or diisopropylazodicarboxylate (DIAD) and
a phosphine ligand such as triphenylphosphine. The reaction is fypically run at a
temperature from about 0 °C fo room temperature for 1 to 24 hours. The compound
lllc can then be hydrolyzed to the compound of Formula ll¢ followed by amide
formation and deprotection, as necessary, fo provide the compound of Formula I¢
as previously described for the corresponding steps in Reaction Scheme I1.

Reaction Scheme VI outlines the general procedures that can be used to
provide compounds of the present invention having Formula id. The compounds of
Formula !d are of Formula | wherein L is -C(R®)-X-, X is O and R%is H.

Reaction Scheme VI
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The compound of Formula Id is prepared in an analogous manner to the
preparation of the compound of Formula le in Reaction Scheme V by substituting
the compounds of Formula Vd, Vd', IVd, IvVd', illd and !Id for the compounds Ve,
Ve', Ve, IV, lllic and lic as previously described.

Reaction Scheme VIl outlines the general procedures one could use to
provide compounds of the present invention having Formula la. The compounds of
Formula la are of Formula | wherein R' is in the para position, L is =X-C(R%)-, X is
CHs and R? is H.

Reaction Scheme VI
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The phosphomium bromide compound of Formula Vile may be treated with
an appropriate base and then reacted with the ketone derivative of Formula Vlie' to
provide the olefinic compound of Formula Vle. The compound of Formula Vlle is
typically treated with a base such as lithium bis{trimethylsilyl)amide {LHMDS)} in an
appropriate solvent such as toluene at -78 °C up to room temperature. Other bases
that can be employed include lithium amides such as lithium diisopropylamide
{LDA), lithium 2,2,6,6-tetramethyl piperidide (LiTMP) or lithium diethyl amide as well
as alkyl lithiums such as methyl lithium or n-buty! lithium,

The compound of Formula Ve ¢an then be reacted with the heteroaryl
compound R*-M {Vle’ wherein M is hydrogen when attached to nitrogen or an
appropriate metal when attached to carbon). When M is a metal attached to a
carbon in the heteroaryl represented by R’ the reaction is typically a palladium
catalyzed coupling reaction, as was described previously for the first step in
Reaction Scheme |l to provide the compound of Formula Ve. When M is hydrogen
attached to nitrogen in the heteroaryl R, the nucleophilic substitution reaction is
typically carrted out in an appropriate solvent in the presence of a base. The
compound of Formula Ve is then subjected to hydrolysis, typically in methanol and
tetrahydrofuran using sodium hydroxide as base at 0 °C to room temperature for a
period of 1 to 24 hours to provide the free acid of formula IVe. The free acid of
Formula Ve can then be reacted with the amine R¥-NH, using the amide coupling
conditions previously described for Reaction Scheme |l to provide the compound of
Formula llle. The compound of Formula llle is then subjected to hydrogenation to
reduce the olefinic moiety and provide the compound of Formula lle. The
hydrogenation is typically carried out in the presence of an appropriate
hydrogenation catalyst, such as 10% palladium on carbon (Pd/C), in an appropriate
solvent such as methanol at a temperature from room temperature up to 50 °C.
Hydrogenation apparatus such as the ThalesNano H-Cube® hydrogenator
{ThalesNano, Budapest , Hungary) with a 10% Pd/C cartridge can be employed for
this step. The compound of Formula lle can then be deprotected as necessary and
as previously described for Reaction Scherne il to provide the compound of
Formula le.

Reaction Scheme VIt outlines another general procedure that can be used
to provide compounds of the present invention having Formula [c. The compounds
of Formula Ic are of Formula | wherein L is =X-C(R®)-, X is O and R?is H.
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The compound of Formula Vf in which Lg is an appropriate halide,
preferably iodide, and R¥ represents a protected R® group (such as an ester of an
appropriate R® carboxylic acld group) can be treated with magnesium in an
appropriate solvent to prcivide the corresponding Grignard reagent. The Grignard
reagent can then be reacted with the aldehyde R®*-CHO to provide the compound of
Formula IVf. The compound of Formula IVf can undergoe Mitsunobu coupling with
the compound of Formula IVc' as previously described for Reaction Scheme V to
provide the compound of Formula llIf. Deprotection of the compound of Formula
[Hf, for example by hydrolysis of an ester as previously described, then provides the
compound of Formula lc.

The compounds of the present invention may be isolated and used per se,
or when possible, in the form of its pharmaceutically acceptable salt. The term
“salts” refers to inorganic and organic salts of a compound of the present invention.
These salts can be prepared in situ during the final isolation and purification of a
compound, or by separately reacting the compound with a suitable organic or
inorganic acid or base and isolating the salt thus formed. Representative salts
include the hydrobromide, hydrochloride, hydroiodide, sulfate, bisulfate, nitrate,
acetate, frifluoroacetate, oxalate, besylate, palmitiate, pamoate, malonate, stearate,
laurate, malate, borate, benzoate, lactate, phosphate, hexafluorophosphate,
benzene sulfonate, tosylate, formate, citrate, maleate, fumarate, succinate, tartrate,
naphthylate, mesylate, glucoheptonate, lactobionate, and laurylsulphonate salts,
and the like. These may include cations based on the alkzli and alkaline earth
metals, such as sodium, lithium, potassium, calcium, magnesium, and the like, as
well as non-toxic ammonium, quaternary ammonium, and amine c¢ations including,
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but not limited to, ammonium, tetramethylammonium, tetraethylammonium,
methylamine, dimethylamine, frimethylamine, triethylamine, ethylamine, and the
like. See, e.g., Berge, et al., J. Pham. Sci., 66, 1-18 (1977).

The compounds of the present invention may contain asymmetric or chiral
centers, and, therefore, exist in different sterecisomeric forms. Unless specified
otherwise, it is intended that all stereoisomeric forms of the compounds of the
present invention as well as mixtures thereof, including racemic mixtures, form part
of the present invention. In addition, the present invention embraces all geometric
and positional isomers. For example, if a compound of the present invention
incorporates a double bond or a fused ring, both the ¢is- and trans- forms, as well
as mixtures, are embraced within the scope of the invention.

Diastereomeric mixtures can be separated into their individual
diastereoisomers on the basis of thelr physical chemical differences by methods
well known to those skilled in the art, such as by chromatography and/or fractional
crystallization. Enantiomers can be separated by converting the enantiomeric
mixture into a diastereomeric mixture by reaction with an appropriate optically
active compound {e.g., chiral auxiliary such as a chiral alcoho! or Mosher's acid
chloride), separating the diastereoisomers and converting (e.g., hydrolyzing) the
individual diastereoisomers to the corresponding pure enantiomers. Also, some of
the compounds of the present invention may be atropisomers (e.g., substituted
biaryls) and are considered as part of this invention. Enantiomers can also be
separated by use of a chiral HPLC column. Alternatively, the specific
stereoisomers may be synthesized by using an optically active starting material, by
asymmetric synthesis using optically active reagents, substrates, catalysts or
solvents, or by converting one sterecisomer into the other by asymmetric
transformation.

It is also possible that the intermediates and compounds of the present
invention may exist in different tautomeric forms, and all such forms are embraced
within the scope of the invention. The term “tautomer” or “tautomeric form” refers to
structural isomers of different energies which are interconvertible via a low energy
barrier. For example, proton tautomers {also known as prototropic tautomers)
include interconversions via migration of a proton, such as keto-enol and imine-
enamine isomerizations. A specific example of a proton tautomer is the imidazole
moiety where the proton may migrate between the two ring nitrogens. Valence
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tautomers include interconversions by reorganization of some of the bonding
electrons. For example, the pyrimidonr ring of this invention may also exist in its
hydroxy pyrimidine form. Both such forms are included in the compounds of
Formula [.

Certain compounds of the present invention may exist in different stable
conformational forms which may be separable. Torsional asymmetry due to
restricted rotation about an asymmetric single bond, for example, because of steric
hindrance or ring strain, may permit separation of different conformers.

The present invention also embraces isotopically-labeled compounds of the
present invention which are identical to those recited herein, but for the fact that
one or more atoms are replaced by an atorn having an atomic mass or mass
number different from the atomic mass or mass number usually found in nature.
Examples of isotopes that can be incorporated into compounds of the invention
include isotopes of hydrogen, carbon, nitrogen, oxygen, phosphorus, sulfur,
fluorine, iodine, and chlorine, such as 2H, *H, *'C, ©c, “C, N, N, "0, "0, 0,
Hp, 32p g W 1231 12| and B, respectively.

Certain isotopically-labeled compounds of the present invention (e.g., those
labeled with *H and *C) are useful in compound and/or substrate tissue distribution
assays. Tritiated (i.e., *H) and carbon-14 (i.e., *C) isotopes are particularly
preferred for their ease of preparation and detectability. Further, substitution with
heavier isotopes such as deuterium (i.e., °H) may afford certain therapeutic
advantages resulting from greater metabolic stability (e.g., increased /n vivo half-life
or reduced dosage requirements) and hence may be preferred in some
circumstances. Positron emitting isotopes such as °0, N, "'C, and "®F are useful
for positron emission tomography (PET) studies to examine substrate occupancy.
Isotopically labeled compounds of the present invention can generally be prepared
by following procedures analogous to those disclosed in the Schemes and/or in the
Examples herein below, by substituting an isotopically labeled reagent for a non-
isotopically Jabeled reagent.

Certain compounds of the present invention may exist in more than one
crystal form (generally referred to as “polymorphs”). Polymorphs may be prepared
by crystallization under various conditions, for example, using different solvents or
different solvent mixtures for recrystallization; crystallization at different
temperatures; and/or various modes of cooling, ranging from very fast to very slow
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cooling during crystallization. Polymorphs may also be obtained by heating or
melting the compound of the present invention followed by gradual or fast cooling.
The presence of polymorphs may be determined by sclid probe NMR spectroscopy,
IR spectroscopy, differential scanning calorimetry, powder X-ray diffraction or such
other techniques.

Compounds of the present invention are useful for treating diseases,
conditions and/or disorders modulated by glucagon; therefore, another embodiment
of the present invention is a pharmaceutical composition comprising a
therapeutically effective amount of a compound of the present invention and a
pharmaceutically acceptable excipient, diluent or carrier. The compounds of the
present invention (including the compositions and processes used therein) may
also be used in the manufacture of a medicament for the therapeutic applications
described herein.

A typical formulation is prepared by mixing a compound of the present
invention and a carrier, diluent or excipient. Suitable carriers, diluents and
excipients are well known to those skilled in the art and include materials such as
carbohydrates, waxes, water soluble and/or swellable polymers, hydrophilic or
hydrophobic materials, gelatin, oils, solvents, water, and the like. The particular
carrier, diluent or excipient used will depend upon the means and purpose for which
the compound of the present invention is being applied. Solvents are generally
selected based on solvents recognized by persons skilled in the art as safe {(GRAS)
to be administered to a mammal. In general, safe solvents are non-toxic aqueous
solvents such as water and other non-toxic solvents that are soluble or miscible in
water. Suitable aqueous solvents include water, ethanol, propylene glycol,
polyethylene glycols (e.g., PEG400, PEG300), etc. and mixtures thereof. The
formulations may also include one or more buifers, stabilizing agents, surfactants,
wetting agents, lubricating agents, emulsifiers, suspending agents, preservatives,
antioxidants, opaquing agents, glidants, processing aids, colorants, sweeteners,
perfuming agents, flavoring agents and other known additives to provide an elegant
presentation of the drug {i.e., a compound of the present invention or
pharmaceutical composition thereof) or aid in the manufacturing of the
pharmaceutical product (i.e., medicament).

The formulations may be prepared using conventional dissolution and
mixing procedures. For example, the bulk drug substance (i.e., compound of the
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present invention or stabilized form of the compound (e.g., complex with a
cyclodexirin derivative or other known complexation agent)) is dissolved in a
suitable solvent in the presence of one or more of the excipients described above.
The compound of the present invention is typically formulated into pharmaceutical
dosage forms to provide an easily controllable dosage of the drug and to give the
patient an elegant and easily handleable product.

The pharmaceutical compositions also include solvates and hydrates of the
compounds of Formula |. The term “solvate” refers to a molecular complex of a
compound represented by Formula | {including pharmaceutically acceptable salts
thereof) with one or more solvent molecules. Such solvent molecules are those
commonly used in the pharmaceutical art, which are known to be innocuous to the
recipient, e.g., water, ethanol, ethylene glycol, and the like, The term “hydrate”
refers to the complex where the solvent molecule is water. The solvates andfor
hydrates preferably exist in crystalline form. Other solvents may be used as
intermediate solvates in the preparation of more desirable solvates, such as
methanol, methyl t-butyl ether, ethyt acetate, methyl acetate, (S)-propylene giycol,
(R)-propylene glycol, 1,4-butyne-dicl, and the like.

The pharmaceutical composition (or formutation) for application may be
packaged in a variety of ways depending upon the method used for administering
the drug. Generally, an article for distribution includes a ¢ontainer having deposited
therein the pharmaceutical formulation in an appropriate form. Suitable ¢ontainers
are well-known to those skilled in the art and include materials such as bottles
{plastic and glass), sachets, ampoules, plastic bags, metal cylinders, and the like.
The container may also include a tamper-proof assemblage to prevent indiscreet
access to the contents of the package. In addition, the container has deposited
thereon a label that describes the contents of the container. The label may also
include appropriate warnings.

The present invention further provides a method of treating diseases,
conditions and/or disorders modulated by glucagon in an animal that includes
administering to an animal in need of such treatment a therapeutically effective
amount of a compound of the present invention or a pharmaceutical composition
comprising an effective amount of a compound of the present invention and a
pharmaceultically acceptable excipient, diluent, or carrier. The method is
particularly useful for treating diseases, conditions and/or disorders that benefit
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from the modulation of glucagon which include: eating disorders (e.g., binge eating
disorder, anorexia, bulimia, weight loss or control and obesity), prevention of
obesity and insulin resistance.

One aspect of the present invention is the treatment of obesity, and obesity-
related disorders (e.g., overweight, weight gain, or weight maintenance).

Obesity and overweight are generally defined by body mass index (BML),
which is correlated with total body fat and estimates the relative risk of disease.
BMI is calculated by weight in kilograms divided by height in meters squared
(kg/m?). Overweight is typically defined as a BMI of 25-29.9 kg/m?, and obesity is
typically defined as a BM! of 30 kg/m®. See, e.g., National Heart, Lung, and Blood
Institute, Clinical Guidelines on the Identification, Evaluation, and Treatment of
Overweight and Obesity in Adults, The Evidence Report, Washington, DC: U.S.
Department of Health and Human Services, NIH publication no. 98-4083 (1998).

Another aspect of the present invention is for the treatment or delaying the
progression or onset of diabetes or diabetes-related disorders including Type 1
(insulin-dependent diabetes mellitus, also referred to as “IDDM”) and Type 2
(noninsulin-dependent diabetes mellitus, also referred to as "NIDDM") diabetes,
impaired glucose tolerance, insulin resistance, hyperglycemia, and diabetic
complications (such as atherosclerosis, coronary heart disease, stroke, peripheral
vascular disease, nephropathy, hypertension, neuropathy, and retinopathy).

Yet another aspect of the present invention is the treatment of diabetes- or
obesity-related co-morbidities, such as metabolic syndrome. Metabolic syndrome
includes diseases, conditions or disorders such as dyslipidemia, hypertension,
insulin resistance, diabetes (e.g., Type 2 diabetes), weight gain, coronary artery
disease and heart failure. For more detailed information on Metabolic Syndrome,
see, e.g., Zimmet, P.Z., et al,, "The Metabolic Syndrome: Perhaps an Etiologic
Mystery but Far From a Myth — Where Does the International Diabetes Federation
Stand?,” Diabetes & Endocrinoloay, 7(2), (2005); and Alberti, K.G., et al., “The
Metabolic Syndrome — A New Worldwide Definition,” Lancet, 366, 1059-62 (2005).

Preferably, administration of the compounds of the present invention provides a

statistically significant (p<0.05) reduction in at least one cardiovascular disease risk
factor, such as lowering of plasma leptin, C-reactive protein (CRP) and/or
cholasterol, as compared to a vehicle control containing no drug. The
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administration of compounds of the present invention may also provide a
statistically significant {p<0.05) reduction in glucose serum levels.

In yet another aspect of the present invention, the condition treated is
impaired glucose tolerance, hyperglycemia, diabetic complications such as sugar
cataracts, diabetic neuropathy, diabetic nephropathy, diabetic retinopathy and
diabetic cardiomyopathy, anorexia nervosa, bulimia, cachexia, hyperuricemia,
hyperinsulinemia, hyperchclesterclemia, hyperlipidemia, dyslipidemia, mixed
dyslipidemia, hypertriglyceridemia, nonalcoholic fatty liver disease, atherosclerosis,
arteriosclerosls, acute heart failure, congestive heart failure, coronary artery
diéease, cardiomyopathy, myocardial infarction, angina pectoris, hypertension,
hypotension, stroke, ischemia, ischemic reperfusion injury, aneurysm, restenosis,
vascular stenosis, solid tumors, skin cancer, melanoma, lymphoma, breast cancer,
lung cancer, colorectal cancer, stomach cancer, esophageal cancer, pancreatic
cancer, prostate cancer, kidney cancer, liver cancer, bladder cancer, cervical
cancer, uterine cancer, testicular cancer and ovarian cancer.

The present invention also relates to therapeutic methods for treating the
above described conditions in a mammal, including a human, wherein a compound
of Formula | of this invention is administered as part of an appropriate dosage
regimen designed to obtain the benefits of the therapy. The appropriate dosage
regimen, the amount of each dose administered and the intervals between doses of
the compound will depend upon the compound of formula (1) of this invention being
used, the type of pharmaceutical compositions being used, the characteristics of
the subject being treated and the severity of the conditions.

In general, an effective dosage for the compounds of the present invention
is in the range of 0.01 mg/kg/day to 30 mg/kg/day, preferably 0.01 mg/kg/day to 5
mg/kg/day of active compound in single or divided doses. However, some
variability in the general dosage range may be required depending upon the age
and weight of the subject being treated, the intended route of administration, the
particular compound being administered and the like. The determination of dosage
ranges and optimal dosages for a particular patient is well within the ability of one of
ordinary skill in the art having the benefit of the instant disclosure. Practitioners will
appreciate that “kg" refers to the weight of the patient measured in kilograms.

The compounds or compositions of this invention may be administered in
single (e.g., once daily) or multiple doses or via constant infusion. The compounds
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of this invention may also be administered alone or in combination with
pharmaceutically acceptable carriers, vehicles or diluents, in either single or
multiple doses. Suitable pharmaceutical carriers, vehicles and diluents include inert
solid diluents or fillers, sterile aqueous solutions and various organic solvents.

The compounds or compositions of the present invention may be
administered to a subject in need of treatment by a variety of conventional routes of
administration, including orally and parenterally, {e.g., intravenously,
subcutaneously or intramedullary). Further, the pharmaceutical compositions of
this invention may be administered intranasally, as a suppository, or using a “flash”
formulation, i.e., allowing the medication to dissolve in the mouth without the need
to use water.

Itis also noted that the compounds of the present invention can be used in
sustained release, controlled release, and delayed release formulations, which
forms are also well known to one of ordinary skill in the art.

The compounds of this invention may also be used in conjunction with other
pharmaceutical agents for the treatment of the diseases, conditions and/or
disorders described herein. Therefore, methods of treatment that include
administering compounds of the present invention in combination with other
pharmaceutical agents are also prdvided. Suitable pharmaceutical agents that may
be used in combination with the compounds of the present invention include anti-
obesity agents (including appetite suppressants), anti-diabetic agents, anti-
hyperglycemic agents, lipid lowering agents, and anti-hypertensive agents.

Suitable anti-diabetic agents include an acetyl-CoA carboxylase-2 (ACC-2)
inhibitor, a diacylglycerol O-acyltransferase 1 (DGAT-1) inhibitor, a
phosphodiesterase (FDE)-10 inhibitor, a suifonylurea (e.g., acetohexamide,
chlorpropamide, diabinese, glibenclamide, glipizide, glyburide, glimepiride,
gliclazide, glipentide, gliquidone, glisolamide, tolazamide, and tolbutamide), a
meglitinide, an g-amylase inhibitor (e.g., tendamistat, trestatin and AL-3688), an a-
glucoside hydrolase inhibitor (e.g., acarbose), an o-glucosidase inhibitor (e.g.,
adiposine, camiglibose, emiglitate, miglitol, voglibose, pradimicin-Q, and
salbostatin), a PPARY agonist {e.g., balaglitazone, ciglitazone, darglitazone,
englitazone, isaglitazone, pioglitazone, rosiglitazone and troglitazone), a PPAR aly |
agonist (e.g., CLX-0940, GW-1536, GW-1929, GW-2433, KRP-297, L-796449, LR-
90, MK-0767 and SB-219994), a biguanide (e.g., metformin), a glucagon-like
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peptide 1 (GLP-1) agonist (e.g., exendin-3 and exendin-4), a protein tyrosine
phosphatase-1B (PTP-1B) inhibitor (e.g., trodusquemine, hyrtiosal extract, and
compounds disclosed by Zhang, S., et al., Drug Discovery Today, 12(9/10), 373-
381 (2007)), SIRT-1 inhibitor (e.g., resveratrol), a dipeptidyl peptidase iV (DPP-IV)
inhibitor (e.g., sitagliptin, vildagliptin, alogliptin and saxagliptin), an SGLT1 inhibitor,

an SGLT2 inhibitor (e.g. dapaglifiozin, remogliflozin, sergliflozin and AVE2268), an
insulin secreatagogue, a fatty acid oxidation inhibitor, an A2 antagonist, a c-jun
amino-terminal kinase (JNK} inhibitor, insulin, an insulin mimetic, a glycogen
phosphorylase inhibitor, and a VPAC2 receptor agonist. Preferred anti-diabetic
agents for the combination aspects are metformin, SGLT2 inhibitors (e.g.
dapagliflozin, remeglifiozin, sergliflozin and AVE2268) and DPP-IV inhibitors (e.g.,
sitagliptin, vildagliptin, alogliptin and saxagliptin). Preferred combinations include
the instant compounds of Formula | with metformin and a DPP-IV inhibitor or with
metformin and an SGLT2 inhibitor.

Suitable anti-obesity agents include 11p-hydroxy steroid dehydrogenase-1
(11B-HSD type 1) inhibitors, stearoyl-CoA desaturase-1 (SCD-1) inhibitor, MCR-4
agonists, cholecystokinin-A (CCK-A) agonists, monoamine reuptake inhibitors (such
as sibutramine), sympathomimetic agents, Bs adrenergic agonists, dopamine
agonists (such as bromocriptine), melanocyte-stimulating hormone analogs, 5HT2¢
agonists, melanin concentrating hormone antagonists, leptin (the OB protein), leptin
analogs, leptin agonists, galanin antagonists, lipase inhibitors {such as
tetrahydrolipstatin, i.e. orlistat), anorectic agents (such as a bombesin agonist),
neuropeptlide-Y antagonists (e.g., NPY Y5 antagonists), PYYs.s (including analogs
thereof), thyromimetic agents, dehydroepiandrosterone or an analog thereof,
glucocorticoid agonists or antagonists, orexin antagonists, glucagon-like peptide-1
agonists, ciliary neurotrophic factors (such as Axokine™ available from Regeneron
Pharmaceuticals, Inc., Tarrytown, NY and Procter & Gamble Company, Cincinnati,
OH), human agouti-related protein (AGRP) inhibitors, ghrelin antagonists,
histamine 3 antagonists or inverse agonists, neuromedin U agonists, MTP/ApoB
inhibitors (e.g., gut-selective MTP inhibitors, such as dirlotapide), opioid antagonist,
orexin antagonist, and the like.

Preferred anfi-obesity agents for use in the combination aspects of the
present invention include gut-selective MTP inhibitors {e.g., dirlotapide, mitratapide
and implitapide, R56918 (CAS No. 403987) and CAS No. 913541-47-6), CCKa
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agonists (e.g., N-benzyl-2-[4-(1H-indol-3-yimethyl)-5-oxo-1-phenyl-4,5-dihydro-
2,3,6,10b-tetraaza-benzolelazulen-6-yl]-N-isopropyl-acetamide described in PCT
Fublication No. WQ 2005/116034 or US Publication No. 2005-0267100 A1), 5HT2g
agonists (e.g., lorcaserin), MCR4 agonist (e.g., compounds described in US
6,318,658), lipase inhibitor (e.g., Cetilistat), PYYs.15 (as used herein “PYYs.a¢"
includes analogs, such as peglated PYYs.35 €.9., those described in US Publication
2006/0178501), opioid antagonists (e.g., naltrexone), oleoyl-estrone (CAS No.
180003-17-2), obinepitide (TM30338), pramlintide (Symlin®), tesofensine
(NS2330), leptin, liraglutide, bromocriptine, orlistat, exenatide (Byelta®), AOD-9604
(CAS No. 221231-10-3) and sibutramine. Preferably, compounds of the present
invention and combination therapies are administered in conjunction with exercise
and a sensible diet.

All of the above recited U.S. patents and publications are incorporated
herein by reference.

Embodiments of the present invention are illustrated by the following
Examples. It is to be understood, however, that the embodiments of the invention
are not limited to the specific details of these Examples, as other variations thereof
will be known, or apparent in light of the Instant disclosure, to one of ordinary skill in
the art.

EXAMPLES

Unless specified otherwise, starting materials are generally available from
commercial sources such as Aldrich Chemicais Co. (Milwaukee, W), Lancaster
Synthesis, Inc, (Windham, NH), Acros Organics (Fairlawn, NJ), Maybridge
Chemical Company, Ltd. (Cornwall, England), Tyger Scientific (Princeton, NJ), and
AstraZeneca Pharmaceuticals (London, England).

General Experimenial Procedures

NMR spectra were recorded on a Varian Unity™ 400 (available from Varian
{nc., Palo Alto, CA) at room temperature at 400 MHz for proton. Chemical shifts are
expressed in parts per million (8) relative to residual solvent as an internal
reference. The peak shapes are denoted as follows: s, singlet; d, doublet; dd,
doublet of doublet; t, triplet; q, quartet; m, multiplet; bs, broad singlet; 2s, two
singlets. Atmospheric pressure chemical ionization mass spectra (APCI) were
obtained on a Fisons™ Platform Il Spectrometer (carrier gas: acetonitrile: available
from Micromass Ltd, Manchester, UK). Chemical ionization mass spectra (Cl) were
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obtained on a Hewlett-Packard™ 5989 instrument (ammeonia ionization, PBMS:
available from Hewlett-Packard Company, Palo Alto, CA). Electrospray ionization
mass spectra (ES) were obtained on a Waters™ ZMD instrument {carrier gas:
acetonitrile; available from Waters Corp., Milford, MA). High resolution mass
spectra (HRMS) were obtained on an Agilent™ Madel 6210 using fime of flight
method. Where the intensity of chlorine or bromine-containing ions are described,
the expected intensity ratio was observed (approximately 3:1 for *Cl/*’Cl-containing
jons and 1:1 for Br/*'Br-containing ions) and the intensity of only the lower mass
ion is given. In some cases only representative "4 NMR peaks are given. Optical
rotations were determined on a PerkinElmer™ 241 polarimeter (available from
PerkinElmer Inc., Wellesley, MA) using the sodium D line (A = 589 nm) at the
indicated temperature and are reported as follows [a]p"®™, concentration (¢ = g/100
ml), and solvent.

Column chromatography was performed with either Baker™ silica gel (40
pm; J.T. Baker, Phillipsburg, NJ) or Silica Gel 50 (EM Sciences™, Gibbstown, NJ)
in glass columns or in Flash 40 Biotage™ columns (I1SC, Inc., Shelton, CT) or
Biotage™ SNAP cartridge KPsil or Redisep Rf silica (from Teledyne™ isco™)
under low nitrogen pressure. Chiral SFC (supercritical fluid chromatography) was
performed on the chiral columns as specified.

Certain solvents and reagents may be referred to using common
abbreviations such as DCM for dichloromethane, DMF for dimethylformamide,
EtOH for ethanol, EtOAc for ethyl acetate, and MeOH for methanol, for example.

Preparation of Starting Materials and Intermediates
The following starting materials are available from the comresponding sources:
(£)-N-(3-(dimethylamino)-2-(trifluoromethyl)allylidene)-N-methylmethanaminium
hexafluorophosphate — Anichem LLC (North Brunswick, NJ, USA); 4-phenyl-1H-
pyrazole - Anichem LLC (North Brunswick, NJ, USA); fert-butyl 3-(tert-
butylamino)propanoate — Aurora Fine Chemicals LLC (San Diego, CA, USA);
2,4,5,6-tetrahydrocyclopentalc]pyrazole — Ambinter (Paris, France); methyl 6-
formylnicotinate ~ Ark Pharm inc. (Libertyville, IL, USA); 4-(trifluoromethyl}-1H-
pyrazole - Anichem LLC (North Brunswick, NJ, USA); 4-(trifluoromethyl)-1 -
imidazole — Ark Pharm Inc. (Libertyville, IL, USA); 4-methyl-3-(trifilucromethyl}-1H-
pyrazole — ASDI Inc. (Newark, DE, USA); 3-methyl-4-(trifluoromethyl)-1+-pyrazole
- Accel Pharmtech LLC (East Brunswick, NJ, USA); 3-(trifluoromethyl}-1H-1,2,4-
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triazole — Beta Pharma In¢. (Branford, CT, USA); 2-methyl-4-(trifluoromethyl)-1H-
imidazole — APAC Pharmaceutical LLC (Columbia, MA, USA); ethyl 2-
chloropyrimidine-5-carboxylate — Ark Pharm Inc. (Libertyville, IL, USA); 2-
cyclopropylacetaldehyde — Anichem LLC (North Brunswick, NJ, USAY); 4-chloro-3-methyl-
1H-pyrazole — Oakwood Products, Inc. (West Columbia, SC, USAY); 2-(1H-pyrazol-4-
yl)pyridine — Ozkwood Products, Inc. (West Columbia, SC, USA); and 4-ethyl-3-methyl-1+-
pyrazole — Aces Pharma, Inc. (Branford, CT, USA).

Preparation of Intermediates

Intermediate (1): {(4-(4-(trifluoromethyl)-1 H-pyrazol-1-ylYphenylimethanol

F%E (1)

A mixture of (4-iodophenyl)methanol (1030 mg, 4.41 mmol), 4-
(trifluoromethyl}-1H-pyrazole (600 mg, 4.41 mmol), copper(l) iodide (168 mg, 0.882
mmol), frans-4-hydroxy-L-proline (231 mg, 1.76 mmol} and cesium carbonate (2800
mg, 8.82 mmol) in dimethyisulfoxide (7.5 mL) was heated to 85°C for 20 hours. The
mixture was diluted with water and extracted with ethyl acetate twice. The
combined orgznic layers were dried over sodium sulfate, filtered and concentrated.
Purification by column chromatography (0 - 45% ethyl acetate in heptane), gave (4-
(4-(triﬂu0romethyi)—1 H-pyrazol-1-yl)phenyl)methanol. M NMR (400 MHz, CDCls, &)
8.16 (s, 1 H), 7.89 (s, 1 H), 7.65 (d, J=8.38 Hz, 2 H), 7.47 (d, J=8.39 Hz, 2 H),
4.74 (d, J=5.66 Hz, 2 H), 1.85 (t, J=5.86 Hz, 1 H).
intermediate (2): 4-(4-(trifluorormethyl}-1H-pyrazol-1-y)benzaldehyde

A mixture of Intermediate (1) (230 mg, 0.85 mmol), dimethylsulfoxide (1.35
mL) and triethylamine (0.662 mL, 4.75 mmol) in dichloromethane (3.5 mL) was
cooled to 0°C. Sulfur trioxide pyridine complex (0.454 g, 2.85 mmol) was added in
portions and the mixture stirred at 0°C for 2 hours. The reaction was diluted with
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ethyl acetate, washed with saturated ammonium chloride and brine, dried over
sodium sulfate, filtered and concentrated to give 4-(4-(trifluoromethyl)-1 H-pyrazol-1-
yibenzaldehyde. 'H NMR (400 MHz, CDCls, 8): 10.04 (s, 1 H), 8.29 (s, 1 H), 7.99 -
8.05 (m, 2 H), 7.95 (s, 1 H), 7.87 - 7.92 (m, 2 H).

Intermediate (3): 1-(2-methyl-4-nitrophenyl)-4-(trifuoromethyl}-1 H-imidazole
N=N
{\/N NO,
F ———
F
F (3)

A mixture of 4-(trifluoromethyl)-1H-imidazole (198 mg, 1.46 mmol), 1-flucro-

2-methyl-4-nitrobenzene (216 mg, 1.53 mmol) and potassium carbonate (402 mg,
2.91 mmol) in acetonitrite (1.5 mL) was heated to 85°C for 24 hours. The mixture
was diluted with water and saturated ammonium chloride and was extracted with
ethyl acetate twice. The combined organic layers were dried over sodium sulfate,
filtered and concentrated. Purification by column chromatography (0 - 50% ethyl
acetate in heptane), gave 1-(2-methyl-4-nitrophenyi)-4-(trifluoromethyl}-14-
imidazole. "H NMR (500 MHz, CDCls, 8): 8.30 (d, J = 2.44 Hz, 1 H), 8.21 - 8.25 (m,
1H), 7.70 (s, 1 H), 7.45 - 7.49 (m, 2 H), 2.38 (s, 3 H).

Intermediate {4): 3-methvi-4-(4-(trifluoromethyl)-1 H-imidazol-1-yl}benzenamine

NZ
F{*/N‘QNH?‘
F
F.'

A mixture of Intermediate (3) {326 mg, 1.20 mmol) and 10 wit% palladium on

(4)

carbon (40 mg) in ethanol (6 mL) was pressurized to 48 psi hydrogen and agitated
for 6 hours. The mixture was filtered through celite, rinsing with ethyl acetate and
methanol. The filtrate was concentrated to give 3-methyl-4-(4-(trilluoromethyl)-1H-
imidazol-1-yl) benzenamine. *H NMR (500 MHz, CDCl,, 8): 7.56 {s, 1 H), 7.32 (s, 1
H), 7.01 (d, /= 8.54 Hz, 1 H), 6.62 (d, J= 2.68 Hz, 1 H), 6.57 (dd, J=8.28, 2.44
Hz, 1 H), 3.85 (br. s., 2 H), 2.08 (s, 3 H). MS (M+1): 242.3.

Intermediate (§): Ethyl 4-butyrylbenzoate
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0
o

0 &)

At -40°C, isopropylmagnesium chloride lithium chloride {(15.3 mL, 1.3 M in
THF, 19.9 mmol) was added dropwise to a solution of ethyl 4-iodobenzoate (5000
mg, 18.11 mmol) in tetrahydrofuran {30 mL). The solution was stirred at -40°C for
40 minutes, Butyraldehyde (1830 mg, 25.4 mmol) was added. The mixture was
allowed to warm to room temperature over 3 hours. The reaction was quenched
with 1N HCI and extracted three times with ethyl acetate. The combined organic
layers were dried over sodium sulfate, filtered and concentrated to give ethyl 4-(1-
hydroxybuty)benzoate. *H NMR (400 MHz, CDCls, 8): 8.02 (d, J= 8.6 Hz, 2H),
7.41(d, J=8.0 Hz, 2H), 4.83 - 4.66 (m, 1H), 4.38 {q, J=7.2 Hz, 2H), 1.86 (d, J=
3.7 Hz, 1H), 1.83 - 1.61 (m, 2H), 1.51 - 1.42 (m, 1H), 1.39 (t, J= 7.2 Hz, 3H), 1.36 -
1.23 (m, 1H), 0.94 (t, J=7.6 Hz, 3H).

A mixture of the crude alcohol (1.0 g, 4.5 mmol) in dichloromethane (16.7
mL), dimethylsulfoxide (4.79 mL) and triethylamine (2.28 g, 22.5 mmol) was cooled
to 0°C. Sulfur trioxide pyridine complex (2.15 g, 13.5 mmol) was added in poriions
and the mixture stirred at 0°C for 1 hour. The reaction was then allowed to warm to
room temperature and stir for 2 hours. The reaction was quenched with brine and
diluted with dichloromethane. The layers were separated and the aqueous was
extracted again with dichloromethane. The combined organic layers were dried
over sodium sulfate, filtered and concentrated. Purification by column
chromatography (0 - 30% ethyl acetate in heptane) gave ethyl 4-butyrylbenzoate.
"H NMR (400 MHz, CDCls, 8): 8.05-8.17 {m, 2 H), 8.04 - 7.92 (m, 2 H), 4.40 (q, J =
7.15Hz, 2H),2.96 (t, J=7.22Hz, 2H),1.86-1.69(m, 2 H),1.40(t, J=7.12Hz, 3
H), 1.00 (t, J=7.22 Hz, 3 H).

trifluoromethyl -1H;imidazol-1- |
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A mixture of 4-(triflucromethyl)-1H-imidazole (2000 mg, 14.70 mmol), 2-
chloro-5-nitropyridine (2330 mg, 14.70 mmol), and potassium carbonate (4060 mg,
29.4 mmol) in acetonitrile (14.7 mL) was heated at 85°C overnight. The reaction
was diluted with water and extracted three times with ethyl acetate. The combined
organic layers were washed with brine, dried over sodium sulfate, filtered and
concentrated. The crude residue was dissolved in ethano! (20 mL) and ethyl
acetate (15 mL). 10 wit% Paltadium on carbon (500 mg) was added to the solution.
The mixture was pressurized to 50 psi hydrogen and was shaken for § hours. The
reaction was filtered through celite, rinsing with methanol. The filtrate was
concentrated to give 6-(4-(trifluoromethyl)-1H-imidazol-1-yl)pyridin-3-amine. 'H
NMR (400 MHz, CDCls, 8): 8.15 (s, 1 H), 7.93 (d, /= 2.73 Hz, 1 H), 7.85 (s, 1 H),
7.20-7.15 (m, 1 H), 7.14 -7.09 {m, 1 H), 3.13 - 2.30 (m, 2 H). MS (M+HCO2"):
273.0.

Intermediate {7A): (2-N-(3-(dimethylamino)}-2-({triflucromethyliallylidene}-N-

methylmethanaminium hexafluorophosphate(V)
MeN®" Y "NMe
PFg

Phaosphory! chloride (18.0 mL, 200 mmol), was added in an addition funnet over 30
minutes to anhydrous dimethylformamide (40.0 mL) at 0°C. After completion of the addition,
the iight pink solution was warmed to room termperature and 3,3,3-trifluoropropionic acid
(8.90 mL, 101 mmol) was added dropwise over 10 minutes. The solution was then warmed
to 55°C and stirred for 4 hours at 55°C. The bright yellow solution was caoled to room
temperature and slowly added over 30 minutes to a 0°C solution of sodium
hexafluorophosphate (19.0 g, 110 mmol) in water {250 mL) while maintaining the internal
lemperature below 10°C. The yellow precipitate was collected by vacuum filtration and
washed with ice cold water (3X150 mL). The vellow solid was dried in vacuo and then
azeotrophed with toluene two times and dried again in vacuo to provide (Z)-N-(3-
(dimethylamino}-2-(frifluoromethyl)allylidene }- N-methyimethanaminium
hexafluorophosphate(V) as a yellow solid (22.0 g, 64%). '"H NMR (400 MHz,
CDsCN, 8): 7.72 (s, 2 H), 3.41 (s, 6 H), 3.23 (d, J= 1.4 Hz, B H).
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Intermediate (7B): 1-(4-bromo-2,6-dimethylphenyl}hvdrazine hydrochloride

HN Br
H,N
HCI

fn a 3L 3-neck round bottom flask equipped with a mechanical stirrer was
added concentrated hydrochloric acid (125 mL) and water (250 mL). 4-Bromo-2,6-
dimethylbenzenamine (100 g, 500 mmol) was added slowly at 0°C. Stiring was
continued for an additional 15 minutes, resulting in a thick white slurry. A freshly
prepared solution of sodium nitrite (34.5 g, 500 mmol) in water (100 mL) was added
to the slurry dropwise maintaining the internal temperature below 5°C. After stirring
for 30 minutes, a deep orange solution was formed. Tin(ll} chloride dehydrate (282
g, 1250 mmol) in 1:1 concenfrated hydrochloric acid:water (300 mL) was added
dropwise while maintaining the internal temperature between 0-5°C. The resulting
mixture was stirred at 0°C for 1 hour and then warmed to room temperature and
stirred for 15 hours. The reaction mixture was filtered and washed with diethyl
ether. The solid was slowly added to an aqueous 10 M solution of sodium
hydroxide (1L) between 0-10°C and extracted with ethyl acetate (3X 800 mL). The
organic layer was washed with brine twice, dried over anhydrous sodium sulfate,
and concentrated to give 1-{4-bromo-2,6-dimethylphenyi)hydrazine (76.0 g, 353
mmol). The hydrazine was dissolved in ethyl acetate (800 mL) to which
hydrochloric acid/methanol (88.2 mL) was added. The mixture was stirred for 25
minutes. The reaction was filtered, washed with ethyl acetate until the solid is
white. The white solld was dred in vacuo to afiord 1-{4-bromo-2,6-
dimethylphenyl)hydrazine hydrochloride (80.C g, 64%). "M NMR (400 MHz,
DMSO-d6, 8):9.71 (s, 3H), 7.32 (s, 2 H), 6.78 (s, 1 H), 2.37 (s, 6 H).

Intermediate (7): 1-(4-bromo-2 8-dimethviphenyl}-4-(triflusromethyl}-1 H-pyrazole

/N\
\‘(E/N 8r
F Sty
F
F (7)

(£)-N-(3-(dimethylamino)-2-(triflucromethyl)allylidene }- M-methyl
methanaminium hexaflucrophosphate (3000 mg, 8.819 mmol) and 1-(4-bromo-2,6-
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dimethylphenyl)hydrazine hydrochloride (2480 mg, 9.84 mmol) were suspended in
tetrahydrofuran. The suspension was cooled to 0°C. Sodium methoxide (551 mg,
9.7 mmol) was added as a solid in one portion. The ice bath was removed and the
mixture warmed to room temperature and stimed for 48 hours. Trifluoroacetic acid
(3 mL) was then added at room temperature. The reaction was heated to 80°C for 5
hours, diluted with ethyl acetate and washed with saturated sodium bicarbonate
twice. The combined aqueous washings were extracted with ethyl acetate. The
combined organic layers were washed with brine, dried over sodium sulfate, filtered
and concentrated. Purification by column chromatography (0 - 20% ethyl acetate in
heptane), gave 1-(4-bromo-2,6-dimethylphenyl)-4-(trifluoromethyl)-1 H-pyrazole as
an oil. "H NMR (400 MHz, CDCls, 8): 7.93 (s, 1 H), 7.71 (s, 1 H), 7.31 (s, 2 H), 1.99
(s, 6 H).

intermediate (8): 3.5-dimethyl-4-(4-

/N\
F\KL/N NH,
F
F (8

A vial containing Intermediate (7) (1200 mg, 3.76 mmol), copper(l) iodide
(143 mg, 0.75 mmol), frans-4-hydroxy-L-proline (197 mg, 1.60 mmol) and

trifluoromethy|}-1H-pvrazol-1-yll)benzenamine

potassium carbonate (1570 mg, 11.3 mmol) was purged with nitrogen.
Dimethylsulfoxide (7.5 mL) was added followed by ammonia (3.73 mL, ~28%
aqueous). The vial was sealed and heated to 75°C for 20 hours. The reaction was
cooled to room temperature, diluted with water, and extracted with ethyl acetate
twice. The combined organic layers were dried over sodium sulfate, filtered and
concentrated to give 3,5-dimethyl-4-(4-~(triftuoromethyl)-1H-pyrazol-1-yl)
benzenamine. 'H NMR (400 MHz, CDCl, 8): 7.84 (s, 1 H), 7.65 (s, 1 H), .37 (s, 2
H), 3.82-3.47 (brs, 2 H), 1.85 (s, 6 H). MS (M+H+CHaCN): 297.2,

Intermediate (9): {(+/—)-methyl 4-{1-hydroxy-3-methylbutyDbenzoate
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(9)

A solution of 4-formyl-benzoic acid methyl ester (1.56 g, 9.50 mmol) in
tetrahydrofuran (53 mL) was cooled to 0°C. Isobutylmagnesium chloride (4.75 mL,
2M in THF) was then added dropwise over 15 minutes. The reaction was stirred af
0°C for 1 hour. The ice bath was removed and the reaction was allowed to warm to
room temperature and stir for 1 hour. The reaction was quenched by carefully
adding 1N HCI. The reaction was diluted with wafer and diethylether and the layers
were separated. The agqueous was extracted three more times with diethyl
ether. The combined organics were dried over magnesium sulfate, filtered, and
concentrated. Purification by column chromatography (0 — 40% ethyl! acetate in
heptane) gave (+/-)-methyl 4-(1-hydroxy-3-methylbutyl)benzoate (404.6 mg, 19%)
as a clear, colorless oil. "H NMR (400 MHz, CDCls, 5): 7.99 (d, J = 8.2 Hz, 2H), 7.40
(d, J=8.2 Hz, 2H), 4.79 (br. s., 1H), 3.89 (s, 3H), 1.94 (d, J=2.73, 1H), 1.65- 1.78
(m, 2H), 1.42 - 1.52 (m, 1H), 0.91 - 0.97 (m, 6H).

Intermediate {10): methvyl 4-(3-methyibutanovl}benzoate

L

0
o I

(10)

Intermediate (8) (404.6 mg, 1.820 mmol) was dissolved in dichloromethane
(6.07 mL) and cooled to 0°C. Pyridinium chlorochromate (785 mg, 3.64 mmol) was
added. The ice bath was removed and the reaction was allowed to warm to room
temperature and stir for 48 hours. The reaction was diluted with dichloromethane
and magnesium sulfate was added. This mixture was stirred for 10 minutes and
was then filtered and concentrated. Purification by column chromatography (0 —
30% ethy! acetate in heptane) gave methyl 4-(3-methylbutanoyl)benzoate (363.7
mg, 91%) as a clear, colorless oil. 'H NMR (400 MHz, CDCl,, 5): 8.07 - 8.13 (m,



WO 2012A107850 PCT/IB2012/050349
43

2H), 7.95 - 8.00 (m, 2H), 3.93 (s, 3H), 2.82 - 2.86 (m, 2H), 2.28 (dt, J = 13.4, 6.8 Hz,
1H), 0.99 (d, 6H).

Intermediate {11): 4-fluoro-1-(4-nitrophenyl}»1H-pyrazole

L
N‘N

N

Foo(n

To a solution of 4-fluoro-1H-pyrazole (250 mg, 2.90 mmol) and potassium
carbonate (803 mg, 5.81 mmol) in acetonitrile (3 mL) was added 4-
fluoronitrobenzene (430 mg, 3.05 mmol). The resuiting mixture was stirred at 70°C
for 2 hours. The reaction was then filtered and concentrated. Purification by column
chromatography gave 4-fluoro-1-(4-nitrophenyl)-1H-pyrazole (400 mg, 67%). *H
NMR (400 MHz, CDCls, &): 8.34 (d, 2H), 7.91 (d, 1H), 7.81 (d, 2H), 7.67 (d, 1H).
Intermediate (12): 4-{4-fluore-1H-pyrazol-1-vhaniline

N’N

N\
o

Fo(12)
A mixture of Intermediate (11) (200 mg, 0.965 mmol) and 10 wt% palladium

on carbon (100 mg) in ethanol (10 mL) was pressurized to 15 psi hydrogen and
stirred at 35°C ovemight. The reaction was filtered and concentrated. Purification by
column chromatography gave 4-(4-fluoro-1H-pyrazol-1-yl)aniline (150 mg, 88%).
"HNMR (400 MHz, CDCla, &): 7.65 (d, 1H), 7.50 (d, 1H), 7.37 (d, 2H), 6.72 (d, 2H),
3.76 (br s, 2H).

Intermediate (13Y: 4-{4-(trifluoromethyi)-1 H-pyrazol-1-vl)benzonitrile

(13)
To a 0°C solution of 4-(triffluoromethyl}-1 H-pyrazole (1 g, 7 mmol) in N,N-

dimethylformamide (10 mL) was added 60 wi% sodium hydride (132 mg, 3.31
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mmol). The mixture was stirred at 0°C for 30 minutes. 4-fluorobenzonitrile (979 mg,
8.08 mmol) was added and the reaction was heated to 80°C overnight. Saturated
ammonium chloride was added and the mixture extracted with ethyl acetate. The
organic layer was dried over sodium sulfate, filtered and concentrated. Purification
by column chromatography gave 4-(4-(trifluoromethyl)-1 H-pyrazol-1-yl)benzonitrile
(1.2 g, 72%). "H NMR {400 MHz, CD30D, 8): 8.84 (s, 1H), 7.96 (5, 1H), 7.95 (d,
2H), 7.78 (d, 2H).

Intermediate (14): (+/=)-3-methyl-1-(4-{4-(trifluoromethyi}-1-pyrazol-1-
yl)phenyl)butan-1-amine

=N

F = NH;
o .rN
N ‘<}<_<
(14)

A microwave vial was charged with Intermediate {13) (300 mg, 1.26 mmol)
and tetrahydrofuran (5 mL). Isobutylmagnesium bromide (1.90 mL, 2M in THF, 3.80
mmol) was added. The resuiting mixture was heated to 100°C under microwave
irratiation for 1 hour. The mixture was carefully added to a solution of sodium
borohydride {95.7 mg, 2.53 mmol) in methanol (5 mL) at room temperature. After
stirring for 5 minutes, the reaction was concentrated to dryness. Purification by
column chromatography gave (+/-)}-3-methyl-1-{(4-(4-(trifluoromethyl)-1H-pyrazol-1-
yl)phenylbutan-1-amine (250 mg, 67%). "H NMR (400 MHz, CD50D, 3): 8.69 (s,
1H), 7.91 (s, 1H), 7.76 (d, 2H), 7.46 (d, 2H), 4.09 — 4.05 {m, 1H), 1.67 — 1.60 {m,
2H), 1.37 — 1.34 {m, 1H), 0.86 {d, 3H), 0.82 (d, 3H).
Intermediate (15): {(+/=)-tert-butyl 3-(N-fert-butyl-4-(1-hydroxy-3-methylbutyl)
benzamidolpropanoate

0 0
)?)Lok
OH (15)
To a -20°C solution of Intermediate 30 (1.28 g, 4.26 mmol) in
tetrahydrofuran {20 mL) was added iscbutylmagnesium bromide (2.13 mL, 2M in
THF, 4.26 mmol). The reaction mixture was warmed to room temperature and

stirred for & hours. Saturated ammonium chloride was added and the mixture was
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extracted with ethyl acetate. The combined organic layers were dried over
magnesium sulfate, filtered and concentrated. Purification by column
chromatography gave (+/-}-tert-butyl 3-(N-tert-butyl-4-(1-hydroxy-3-
methylbutyi)benzamido)propanoate (400mg, 24%). 'H NMR (400 MHz, CD,0D, 8):
7.45 ~7.43 (m, 2H), 7.35 - 7.33 (m, 2H), 4.73 (m, 1H), 3.62 — 3.58 (m, 2H), 2.48 —
2,45 (m, 2H), 1.72 - 1.67 {m, 2H), 1.57 (s, 9H), 1.50 - 1.47 (m, 1H), 1.36 (s, SH),
0.97 — 0.96 (m, 6H).

Intermediate (16): (+/=)-methyl 4-( 2-cvclopropovl-1 -hydroxyethyDbenzoate

O/

HO

(18)

To a -40°C solution of methyt 4-iodobenzoate (0.39 g, 1.5 mmol) in
tetrahydrofuran (7.5 mL) was added isopropylmagnesium chloride-lithium chloride
(1.5 mL, 1.3 M in THF, 1.85 mmol) dropwise. After stirring for 30 minutes at -40°C,
2-cyclopropylacetaldehyde (180 mg, 2.26 mmol) was added dropwise. The resulting
mixture was then stirred at room temperature for 1 hour. The reaction mixture was
guenched with saturated ammonium chloride and partitioned between water and
ethyl acetate. The layers were separated and the agueous was extracted again with
ethyl acetate, The combined organic layers were dried over sodium sulfate, filtered
and concentrated. Purification by column chromatography gave (+/~)}methyl 4-(2-
cyclopropyl-1-hydroxyethyl)benzoate (150 mg, 45%). ‘HNMR (400MHz, CDCls, 8):
7.89 (d, 2H), 7.32 (d, 2H), 4.75 - 4.72 (m, 1H), 3.79 (s, 3H), 1.60 = 1.51 (m, 2H),
0.60-0.51 (m, 1H), 0.49 - 0.25 (m, 2H), 0.07 — -0.12 (m, 2H).

Intermediate (17): (+/—)-fert-butyl 3-(N-tert-butyl-4-( 1-hydroxy-2-methylpropyh)
benzamido)propanoate

L~k
K
OH (17)

To a -20°C solution of Intermediate (30} (100 mg, 0.3 mmol) in
tetrahydrofuran (1 mL) was added isopropylmagnesium bromide (0.45 mL, 1M in
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THF, 0.45 mmol). The reaction mixture was stirred for 5 hours at room temperature.
Saturated ammonium chloride was then added and the mixture was extracted three
times with ethyl acetate. The combined organic layers were dried over magnesium
sulfate, filtered and concentrated. Purification by column chromatography gave (+/—
Jlert-butyl 3-(N-tert-butyl-4-(1-hydroxy-2-methylpropyl)benzamido)propanocate (45
mg, 40%). *H NMR (400 MHz, CDCls, 8): 7.26 — 7.32 (m, 4H), 4.39 — 4.41 (m, 1H),
3.53 — 3.57 (m, 2H), 2.37 — 2.41 (m, 2H), 1.93 — 1.95 (m, 1H), 1.53 (s, 8H), 1.34 (s,
gH), 0.97 (m, 3H), 0.79 (m, 3H).

Intermediate (18): 1-azido-4-nitrobenzene

(18)

A solution of sodium nitrite (761 mg, 11 mmol) in water (5 mL) was added

dropwise to a 0°C solution of 4-nitroaniline (508 mg, 3.68 mmol) in trifluoroacetic
acid (5 mL). After stirring for 10 minutes, a solution of sedium azide (1.55 g, 23.9
rmmol) was added slowly. The resulting yellow suspension was stirred at room
temperature for 5 hours. The reaction mixture was partitioned between water and
ethyl acetate. The organic layer was dried over sodium sulfate, filteraed and
concentrated. Purification by column chromatography gave 1-azido-4-nitrobenzene
(600mg, 99%). 'H NMR (400 MHz, CDCls, 5): 8.16 — 8.19 (m, 2H), 7.05 — 7.09 (m,
2H).

Intermediate (19): {+/=)-methyl 4-(cyclopropyl{hydroxyimethybenzoate

OO~

HO
(19)

The title compound was prepared by a method analogous to that described
for Intermediate (16) using cyclopropanecarbaldehyde. 'H NMR {400 MHz, CDCls,
5):7.96 (d, J=6.8 Hz, 2H), 7.43 (d, J= 8.4 Hz, 2 H), 4.00 (d, J= 8.4 Hz, 1 H), 3.85
(s, 3H), 1.19-1.12 {m, 1 H), 0.59 - 0.52 {(m, 2 H}), 0.43 - 0.34 (m, 2 H).
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Intermedizte (20): (+/=)-methyl 4-(1-hydroxybutyl)\benzoate

Q

(20)

A solution of methyf 4-formylbenzoate (2.092 g, 12.74 mmol) in
tetrahydrofuran (50 mL) was cooled to 0°C. To this solution was added n-
propylmagnesium bromide (6.4 mL, 2.0M in THF) dropwise over 20 minutes. The
reaction was stirred at 0°C for 2 hours. The reaction was then quenched by addition
of saturated ammonium chloride. This mixture was exiracted with ethyl acetate
twice. The organics were dried over magnesium sulfate, filtered and concentrated.
Purification by column chromatography (0 — 40% ethyl acetate in heptanes) gave
(+/-)-methyl 4-(1-hydroxybutyl)benzoate (1.252 g, 47%) as a colorless oil. 'H NMR
(400 MHz, CDClg, 5):7.97 - 8.02 (m, 2H), 7.40 (d, J = 8.4 Hz, 2H), 4.74 (dd, J=7.8,
5.7 Hz, 1H), 3.90 (s, 3H), 1.61 - 1.82 (m, 2H), 1.23 - 1.49 (m, 2H), 0.92 (t, J =7.32
Hz, 3H).

Intermediate {21): methyl 4-butyrylbenzoate
[

(21)
The title compound was prepared by a method analogous to that described

for Intermediate (10) using Intermediate (20). '"H NMR (400 MHz, CDCl,, 5): 8.08 -
8.13 (m, 2H), 7.97 - 8.01 (m, 2H), 3.94 (s, 3H), 2.96 (t, J = 7.3 Hz, 2H), 1.77 (m,
2H), 1.00 (t, J = 7.41 Hz, 3H).

Intermediate (22): 4-butyrylbenzoic acid

(o]

(22)
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Intermediate {21) (256.1 mg, 1.242 mmol) was dissolved in tetrahydrofuran (3 mL)
and methanol (3.0 mL). 1N NaOH (3.73 mL) was added and the reaction was
heated to 50°C for 3 hours. The reaction was then cooled to room temperature and
concentrated. The crude residue was taken up in water and acidified to pH = 5 with
1N HCI. A white precipitate formed. The solids were filtered off and dried under
vacuum to give 4-butyrylbenzoic acid (155.4 mg, 65%) as a white solid. 'H NMR
(400 MHz, CDClj, ): 8.16 - 8.21 (m, 2H), 8.01 -8.05 (m, 2H), 2.98 (t, J = 7.2 Hz,
2H), 1.78 (m, 2H), 1.01 (t, J = 7.41 Hz, 3H).

Intermediate (23): methyl 3-(4-butyrylbenzamido)pro gnoate

0
N/\)l\o

’ |

o

(23)
1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (154 mg,

0.801 mmol) was added to a solution of Intermediate (22) (154 mg, 0.801 mmol),
methyl 3-aminopropanoate hydrochloride (90.8 mg, 0.881 mmol), 1-hyd roxy-7-
azabenzotriazole (108 mg, 0.801 mmol), and triethylamine (120 pL, 0.86 mmol) in
dichloromethane (8.0 mL). The reaction was stired at room temperature for 19
hours. The reaction was diluted with dichloromethane and washed with water and
brine. The organic layer was dried over magnesium sulfate, filtered, and
concentrated. Purification by column chromatography (5 — 60% ethyl acetate in
heptane) gave methyl 3-(4-butyrylbenzamido)propanoate (124.1 mg, 56%) as a
white solid. '"H NMR (400 MHz, CDCls, 8): 7.99 (d, J = 8.4 Hz, 2H), 7.83 (d, J = 8.2
Hz, 2H), 6.89 (br. s., 1H), 3.69 - 3.77 (m, 5H), 2.95 (t, J =7.2 Hz, 2H), 266 (t, J =
5.8 Hz, 2H), 1.71-1.82 (m, 2H), 1.00 {t, J = 7.43 Hz, 3H). MS (M+1). 278.2.
Intermediate (24): 5-lodo-2-(4-phenyl-14-

(24)
A mixture of 2-fluoro-5-iodopyridine {368.3 mg, 1.652 mmol), 4-phenyl-1H-
pyrazole (238.2 mg, 1.652 mmol), and potassium carbonate (457 mg, 3.30 mmol) in
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N,N-dimethyiformamide (3.30 mL) was heated to 85°C for 21 hours. The reaction
was then concentrated and the crude residue diluted with water and ethyl acetate.
The layers were separated and the aqueous was extracted two more times with
ethyl acetate. The combined organics were dried over magnesium sulfate, filtered,

and concentrated to give 5-iodo-2-{4-phenyl-1H-pyrazol-1-yl)pyridine (537.2 mg,
94%) as a white solid. *H NMR (400 MHz, CDCls, 8): 8.76 (s, 1H), 8.61 (d, J=1.8
Hz, 1H), 8.09 {dd, J = 8.7, 2.2 Hz, 1H), 8.01 (s, 1H), 7.82 (d, J = 8.6 Hz, 1H), 7.55 -
7.61 (m, 2H), 7.36 - 7.43 (m, 2H), 7.25 - 7.31 {(m, 1H). MS (M+1): 348.0.
Intermediate (25): 6- ridin-3~amine

(25)
A reaction vial was oven-dried and cooled under nitrogen. To this vial was

added Intermediate (24) (100.9 mg, 0.291 mmol), copper(l) iodide (11.0 mg, 0.058
mmol), frans-4-hydroxy-L-proline (15.2 mg, 0.116 mmol), potassium carbonate (122
mg, 0.873 mmol), and dimethylsuifoxide (0.58 mL). The vial was capped,evacuated,
and back-filled with nitrogen 4 times. Ammonium hydroxide (28 wt%, 0.28 mL) was
then added. The reaction was heated to 80°C for 18 hours. The reaction was then
cooled 1o room temperature and diluted with water and ethyl acetate. The layers
were separated and the agueous was extracted two more times with ethyl acetate.
The combined organics were washed once with brine, dried over magnesium
sliifate, filtered, and concentrated. Purification by column chromatography (5 — 60%
ethyl acetate in heptane) gave 8-(4-phenyl-1 H-pyrazol-1-yl)pyridin-3-amine (42.1
mg, 61%) as a pale yellow solid. 'H NMR (400 MHz, CDCl,, &): 8.66 (s, 1H), 7.95
(s, 1H), 7.89 (d, d = 2.9 Hz, 1H), 7.78 (d, J = 8.8 Hz, 1H), 7.54 - 7.60 (m, 2H), 7.34 -
7.41 (m, 2H), 7.21 - 7.27 (m, 1H), 7.14 (dd, J = 8.7, 2.8 Hz, 1H), 3.6% (br. s., 2H).
MS (M+1). 237.2.

Intermediate (26): 3,5-dimethyl-4-(4-(trifluoromethyl
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OH

F (28

A microwave vial was charged with tris(dibenzylideneacetone)dipalladium{0)
(75.9 mg, 0.13 mmol), 2-di-tert:-butylphosphino-2',4' &'-triilsopropylbiphenyl (22.1 mg,
0.051 mmol), and potassium hydroxide (113 mg, 1.92 mmol). The vial was capped,
evacuated, and back-filled with nitrogen three times. A solution of Intermediate (7)
(204 mg, 0.64 mmol) in 1,4-dioxane (0.38 mL) was added, followed by degassed
water (0.38 mL). The reaction was heated at 100°C for 2.5 hours. The reaction was
quenched with 1 N HCI and extracted three times with ethyl acetate. The organics
were dried over sodium sulfate, filtered and concentrated. Purification by column
chromatography (0-15% ethyl acetate in heptane) provided 3,5-dimethyl-4-(4-
(triftuoromethyl)-(1 H-pyrazol-1-yl)phenol (120 mg, 73%) as a white solid. 'H NMR
(400 MHz, CDCls, 8): 7.94 (s, 1H), 7.72 (s, 1H), 6.50 (s, 2H), 1.92 (s, 6H). MS
(M+1). 257.

Alternatively, intermediate (26) can be prepared as follows. To a flask
containing Intermediate (7) (15.0 g, 47.0 mmol) in 1,4-dioxane (28.1 mL) and
degassed water (28.1 mL), was added tris(dibenzylideneacetone)dipalladium(0)
(657 mg, 0.94 mmol), 2-di-fer-butylphosphino-2',4',6'-triisopropyibiphenyl (1.6 g,
3.76 mmol), and potassium hydroxide (3.3 g, 141.0 mmol). The reaction was
purged with nitrogen and then heated at 85 °C for 1 hour. The reaction was
quenched with 1 N HCI and extracted three times with ethyl acetate. The organics
were dried over sodium sulfate, fitered and concentrated. The crude material was
filtered through a plug of silica (5-10% ethy! acetate in heptane). The concentrated
material was then triturated three times with heptanes to provide 3,5-dimethyl-4-(4-
(trifluoromethyl}-{1H-pyrazol-1-yl)phenol (11 g, 91%) as a white solid. *H NMR (400
MHz, CDCl3, 8): 7.94 (s, 1H), 7.72 (s, 1H), 6.50 (s, 2H), 1.92 (s, 6H). MS (M+H):
257.
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Intermediate (27): (+/~)-methyl 4-(1-(4-iodophenoxy)butyl)benzoate

O

O/

RGN
I (27)

Diisopropyl azodicarboxylate (880 uL., 4.47 mmol) was added to a room
temperature solution of Intermediate (20) (929 mg, 4.46 mmol), 4-iodophenol (987
mg, 4.49 mmol), and triphenylphosphine (1.17 9, 4.46 mmol) in tetrahydrofuran (22
mL). The reaction was stirred at room temperature overnight. The reaction was then
diluted with diethylether (30 mL). The mixture was washed successively with 1N
NaOH and saturated ammonium chloride. The organic layer was dried over
magnesium sulfate, filtered and concentrated. Purification by column
chromatography gave (+/~)-methyl 4-(1-(4-iodophenoxy)butyi)benzoate (1.38 g,
75%) as a colorless oil. *H NMR (400 MHz, CDCl,, &): 7.95 — 8.00 (m, 2H), 7.39 -
7.45 (m, 2H), 7.32 -7.38 (m, 2H), 6.52 — 6.59 (m, 2H), 5.03 —5.10 (m, 1), 3.88 (s,
3H), 1.89—2.01 (m, 1H), 1.70 — 1.82 {m, 1H), 1.33 — 1.52 (m, 2H), 0.89 — 0.95 (m,
3H).

Intermediate (28): Preparation of 1-(4-methoxypheny!-4-{trifluoromethyi)-1 H-
pyrazole
T
NNy
F
FF (28)

{2)-N-(3-{dimethylamino)-2-(trifluoromethyl)allylidene }-N-methyl
methanaminium hexafluorophosphate (4.46 g, 13.1 mmol) and 4-methoxypheny!
hydrazine hydrochloride (2.55 g, 14.6 mmol) were suspended in tetrahydrofuran (50
mL}) and cooled to 0°C. Sodium methoxide (820 mg, 14 mmof) was added as a solid
in one portion. The mixlure was stirred at 0°C for 10 minutes. The ice bath was
removed and the mixfure was stirred at room temperature for 1 hour. The mixture
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was cooled again to 0°C and triflucroacetic acid (3 mL) was added. The ice bath
was removed and the mixture heated to reflux. After 18 hours at reflux, the reaction
was cooled to room temperature and diluted with ethyl acetate (50 mL). The
mixiure was washed successlvely with saturated sodium bicarbonate until the
washings were basic. The combined aqueous washings were extracted with ethyl
acetate. The combined organic layers were washed with brine, dried over
magnesium sulfate, filtered and concentrated. The crude material was passed
through a plug of silica gel (100 g), eluting with dichloromethane (600 mL). The
filtrate was concentrated to give 1-(4-methoxyphenyl)-4-(trifluoromeihyi)-14-
pyrazole (2.7 g, 85%). "H NMR (400 MHz, CDCl,, 8): 8.06 (s, 1H), 7.85 (s, 1H), 7.53
—7.59 (m, 2H), 6.94 — 7.00 (m, 2H), 3.84 (s. 3H).

Intermediate (29Y: 4-(4-(trifluoromethvi}-1 H-pyrazol-1-yliphenol

“CL
NN

~——

F
FF (29

Intermediate (28) (2.63 g, 10.9 mmol) was dissolved in dichloromethane (50
mL). The solution was cooled to -78°C. Boron tribromide (2.0 mL, 21 mmol) was
added dropwise over 10 minutes. Following the addition, the mixture was aliowed to
gradually warm to roomn termperature and stir overnight. The resulting clear red
solution was cooled to 0°C and additional boron Iribromide (1 mL) was added. The
ice bath was removed and the solution stirred at room temperature. After 6 hours
the solution was cooled to 0°C and quenched by slow addition of anhydrous
methanol {15 mL). The resulting mixture was washed with water. The aqueous
layer was exiracted with ethyl acetate. The combined organic layers were washed
with brine, dried over magnesium sulfate, filtered and concentrated to give 4-(4-
(trifluoromethyl)-1 H-pyrazol-1-yl)phenol (2.46 g, 99%). 'H NMR (400 MHz, CDCls,
5): 8.04 (s, 1H), 7.86 (s, 1H), 7.45-7.51 (m, 2H), 6.85-6.92 (m, 2H), 5.65-5.85 (br s,
1H).

Intermediate (30): tertbutyl 3-(A-fertbutyl-4-formylbenzamido)propanoate
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N,N-dimethyiformamide (25 pL) was added to a room temperature
suspension of 4-carboxybenzaldehyde (2.0 g, 13 mmol) and oxalyl chloride (1.14
mL, 13.3 mmol) in dichloromethane (50 mL). The reaction was stirred at room
temperature 30 minutes, then heated to reflux for 5 hours. The reaction mixture was
concentrated. A solution of fert-butyl 3-(fert-butylamino)propanoate (2.68 g, 13.3
mmol) and triethylamine (1.9 mL, 13 mmol) in dichloromethane (50 ml) was added
to the crude acid chloride. The mixture was stirred at room temperature ovemight.
The reaction was washed with water, then brine. The organic layer was dried over
magnesium sulfate, filtered and concentrated to give fertbutyl 3-(N-fert-butyl-4-
formylbenzamido)propanoate (4.47 g, 100% ). 'H NMR (400 MHz, CDCls, 3): 10.01
(s, 1H), 7.86-7.91 (m, 2H), 7.45-7.49 (m, 2H), 3.46-3.54 (m, 2H), 2.34-2.41 (m, 2H),
1.52 (s, 9H), 1.31 (s, 3H).

Intermediate (31Y: ethvl 4-(cyclopentanecarbonylibenzoate

OO~

(31)

At -40°C, isopropylmagnesium chloride lithium chloride (13.9 mL, 1.3 M in
THF) was added dropwise to a solution of ethyl 4-iodobenzoate (4971 mg, 18.01
mmol} in tetrahydrofuran (30 mL). The solution was stirred at -40°C for 50 minutes.
Copper(l) iodide (1.03 g, 5.4 mmol) was added. The mixture was allowed to warm
to -15°C and stir for 8 minutes. The solution was cooled back to -40°C and
cyclopentanecarbonyl chloride (3580 mg, 27.0 mmol) was added dropwise. The
mixture was allowed to gradually wam to 0°C over 3 hours. The mixture was
quenched with 1 N HC! (20 mL) and diluted with ethyl acetate. The mixiure was
stirred at room temperature for 5min. A white precipitate formed. The mixture was
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filtered through celite and the filtrate transferred to a separatory funnel. The layers
were separated. The aqueous was extracted twice with ethyl acetate. The
combined organics were washed with brine, dried over sodium suifate, filtered and
concentrated. Purification by column chromatography (0-20% ethyl acetate in
heptane) gave ethyl 4-(cyclopentanecarbonyl)benzoate as an oil. 'H NMR (400
MHz, CDCl, &): 8.13 - 8.08 (m, 2 H), 8.02 - 7.97 (m, 2 H), 4.39 (g, J=7.22 Hz, 2
H) 3.77 - 3.65 (m, 1 H), 1.89—1.79(m, 4 H), 1.77 — 1.60 (m, 4 H), 1.40 (t, J=7.22
Hz, 3 H).

Intermediate (32): 8-(4-(triflucromethyl}-1Hpyrazol-1-yNpyridin-3-amine

.-—'N\ -
F\‘(E‘JN-QNHZ
F

F (32)

The title compound was prepared by a method analogous to that described
for Intermediate (6) using 4-(trifluoromethyl)-1 H-pyrazole. '"H NMR (400 MHz,
CDCls, &): 8.68 (s, 1H), 7.86 (d, J=2.73 Hz, 1H), 7.82 (s, 1H), 7.75 (d, /= 8.58 Hz,
1H), 7.13 (dd, J = 8.68, 2.83 Hz, 1H), 3.77 (br. 5, 2H). MS (M+1): 229.1.

intermediate (33); {+/-}-1-({4-bromopheny!}-3-methylbutan-1-ol
Br

OH (33)

4-bromo-iodobenzene (1.42 g, 5.00 mmol) was dissolved in tetrahydrofuran
(50 mL) and cooled to -40°C. A solution of isopropylmagnesium chloride lithium
chloride (5 mL, 1.3 M in THF) was added dropwise over § minutes. The mixture
was stirred at -40°C for 30 minutes, then 3-methylbutanal (0.81 mL, 7.5 mmol) was
added. The reaction was allowed to warm to room temperature and stir for 1 hour.
The reaction was then quenched by addition of saturated ammonium chloride (10
mL) and water (40 mL). The mixture was diluted with ethyl acetate (50 mL), and the
layers were separated. The organics were washed with water (50 mL) and brine (25
mL), dried over sodium sulfate, filtered and concentrated. Purification by column
chromatography (0-50% ethyl acetate in heptane) gave (+/-)-1-(4-bromophenyl}-3-
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methylbutan-1-ol (958 mg, 79%) as a clear oil. 'H NMR (400 MHz, CDCla, 8): 7.47
~7.41(m, 2H), 7.22 - 7.17 (m, 2H), 4.68 {dd, J = 8.1, 5.4 Hz, 1H), 1.97 (br.s, 1H),
1.71-1.861 (m, 2H), 1.49 —1.39 (m, 1H), 0.94 — 0.90 {m, 6H).

Intermediate (34): (+/-)-methyl 4-[1-(4-bromophenvl}-3-methylbutoxylbenzoate

gko/
O

(34)

Br

Methyl 4-hydroxybenzoate (609 mg, 4.00 mmol), 1-{4-bromophenyl)-3-
methylbutan-1-cl (1.95 g, 8.00 mmol) and friphenylphesphine (2.10 g, 8.00 mmol)
were dissolved in tetrahydrofuran (10 mL). Diisopropyl azodicarboxylate (1.58 mL,
8.00 mmol) was added. The resulting solution was stirred at room temperature
overnight. The reaction was diluted with ethyl acetate (50 mL) and washed with
0.1M HC! (3 x 100 mL) and brine. The organics were dried over magnesium sulfate,
filtered and concentrated. Purification by column chromatography {0-30% ethyl
acetate in heptane) gave (+/-)-methyl 4-(1-(4-bromophenyl}-3-methylbutoxy)
benzoate (1.4 g, 93%) as a clear oil. 'H NMR (400 MHz, CDCls, 8): 7.89 — 7.83 (m,
2H), 7.46 - 7.40 (m, 2H), 7.21 - 7.16 {m, 2H), 6.83 — 6.78 {m, 2H), 5.16 (dd, J= 9,
4,7 Hz, 1H), 3.83 (s, 3H), 1.99 — 1.91 (m, 1H), 1.88—-1.75 {m, 1H), 1.58 — 1.51 {m,
1H), 0.97 {d, J = 6.6 Hz, 3H), 0.92 (d, J= 6.6 Hz, 3H).

OH (35)
2,5-Dibromopyridine (1.08 g, 4.6 mmol) was azeotroped with toluene

several times, then dissclved in anhydrous toluene (12 mL) under a nitrogen
atmosphere. The resulting solufion was cooled to -78°C and n-butyl lithium (2.4 mL,
2.1 M in hexane, 5.0 mmol) was added dropwise, maintaining an internal
temperature below -70°C. The resulting orange solution was stirred for 30 minutes
at -78°C, then bhutyraldehyde was added. The resulfing solution was stirred for 30
minutes at -78°C then quenched by addition of saturated ammenium chloride. The
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resulting mixture was warmed to room temperature and diluted with ethy! acetate
(25 mL) and water (25 mL). The layers were separated. The organics were washed
with brine, dried over sodium sulfate, filtered and concentrated. Purification by
column chromatography (0-50% ethyl acetate in heptane) gave (+/-)-1-(5-
bromopyridin-2-yhbutan-1-ol (738 mg, 70%) as a clear oil. "H NMR (400
MHz,CDCls, 8): 8.57 (d, J=2.3Hz, 1H), 7.77 (dd, J =8.3, 2.2 Hz, 1H), 717 (d, J =
8.4 Hz, 1H), 4.72-4.66 (m, 1H), 3.58 (d, d = 5.7Hz, 1H), 1.79-1.57 (m, 2H), 1.47-

1.35 (m, 2H), 0.91 {t, J = 7.4 Hz, 3H).
i : (#{=)}-5-bromo-2-

I (36)

Intermediate (35) {738 mg, 3.21 mmol), 4-iodophenol (1.06 g, 4.81 mmol)
and triphenylphosphine (1.68 g, 6.41 mmol) were dissolved in tetrahydrofuran (10
mL). Diisopropyl azodicarboxylate (1.34 miL, 6.41 mmol) was added. The resuiting
solution was allowed to stir at room temperature ovemnight. The reaction was
heated to 50°C and allowed to stir for 24 hours. The reaction was concentrated.
Purification by column chromatography (0-100% ethyl acetate in heptane) gave (+/—
}-5-bromo-2-{1-(4-iodophenoxy)butyl)pyridine (540 mg, 39%) as a clear oil. '"H NMR
(400 MHz, CDCl;, 8): 8.81 (d, J=2.3Hz, 1H), 7.73 (dd, J=8.4, 2.3 Hz, 1H), 7.48 —
7.42 (m, 2H), 7.22 (d, J=8.4 Hz, 1H), 6.62 - 6.56 (m, 2H), 5.13 (dd, J=8.1, 4.8
Hz, 1H), 1.99 — 1.81 (m, 2H), 1.57 — 1.36 (m, 2H), 0.94 {t, J = 7.4 Hz, 3H). M5
(M+1): 432.0.

intermediate {37): (+/-)-methvl 4-{cyclopentyi{hydroxy)methyl)benzoate

Oy O

HO
(37)
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The title compound was prepared by a method analogous to that described
for Intermediate (16) using cyclopentanecarbaldehyde. 'H NMR (400 MHz, CDCl,
0): 8.005 (m, 2H), 7.413 (m, 2H), 4.50 (m, 1H), 3.90 (s, 3H), 2.25 - 2.15 (m, 1H),
1.87 - 1.71 (m, 2H), 1.70 - 1.49 (m, 6H), 1.47 — 1.43 (m, 1H), 1.30 —1.11 (m, 1H).
Intermediate (38): 6-(4-(trifluoromethyl)}-1 H-pyrazol-1-yl)pyridin-3-ol

=& N'N\
= F
F
F (38)
Concentrated sulfuric acid (5.5 mL) was added to water (20 mL) and cooled

to 0°C. intermediate (32) (500 mg, 2.19 mmol) was added, followed by the dropwise
addition of a solution of sodium nifrite (133 mg, 1.93 mmol) in water (1.5 mL). The
reaction was stirred at 0°C for 30 minutes. The reaclion was then poured into a
boiling mixture of water (29 mL) and concentrated sulfuric acid (2.6 mL) and stirred
for 30 minutes. The reaction was cooled to room temperature, poured onto ice, and
extracted with ethyl acetate. The organic layer was dried over sodium sulfate,
filtered and concentrated to give 6 -(4-(trifluoromethyt)-1 H-pyrazol-1-yl)pyridin-3-o!
(220 mg, 44%). "M NMR (400 MHz, CD;0D, 8): 8.71 (s, 1H), 7.89 (m, 1H), 7.84 (s,
1H), 7.71 (m, 1H), 7.27 — 7.24 (m, 1H).

Intermediate {39): 1-benzyl-1H-pyrazol-4-ol

N-N
7/

OH (39)
1-benzyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1 H-pyrazole (2.0 g,

7.03 mmol) was dissolved in tetrahydrofuran (18 mL) and cooled to 0°C. 2N NaOH
(7.03 mL, 14.06 mmol) and 30% peroxide (14.07 mL) were added and the reaction
was stirred at room temperature for 45 minutes. The reaction was acidified to pH =
2 by addition of 2N HCI and extracted with dichloromethane. The organic layer was
dried over sodium sulfate, filtered and concentrated to give 1-benzyl-1H+-pyrazol-4-
ol (1.54 g) as a yellow solid. "H NMR (400 MHz, CDCls, 8): 7.25 — 7.21 (m, 3H),
7.08 —7.07 (m, 3H), 6.91 (s, 1H), 5.06 (s, 2H).

Intermediate (40): 1-benzvl-4-methoxy-1H-pyrazole
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NJN
v
/° - (40)

To a mixture of Intermediate (39) (588 mg, 3.38 mmol) and cesium
carbonate {1540 mg, 4.73 mmol) in N,A-dimethylformamide (14.7 mL) was added
iodomethane {672 mg, 4.73 mmol). The reaction mixture was stirred at room
temperature for 1 hour. The reaction was diluted with water and extracted with ethyl
acetate. The organic layer was dried over sodium sulfate, fillered and concentrated.
Puriflcation by column chromatography gave 1-benzyl-4-methoxy-1H-pyrazole
(0.586 g, 92%) as a yellow oil. "HNMR (400 MHz, CDCls, 8): 7.29 — 7.22 (m, 3H),
7.19 (s, 1H), 7.14 (m, 2H), 6.95 (s, 1H), 5.13 (s, 2H), 3.64 (s, 3H).

Intermediate (41): 4-methoxy-1H-pyrazole

H
N--N

¥
0
7 (41)
Intermediate (40) (586 mg, 3.11 mmol) was dissolved in methanot (70 mL)
and 1N HCI (7.78 mL). Palladium hydroxide on carbon (0.734 g, 4.83 mmol) was

added. The mixture was pressurized to 50 psi hydrogen and agitated at room

temperature overnight. The reaction mixture was filtered through celite and the
filtrate concentrated to give 4-methoxy-1H-pyrazole (110 mg, 36%) as a yellow oil.
"H NMR (400 MHz, CD30D, 8): 7.64 {br s, 2H), 3.64 (s, 3H).

Intermediate {42): (+/=)-methyl 4-(1-hydroxy-3,3-dimethyibutyl\benzoate

O

O/

HO

(42)
To a -40°C solution of methyl 4-iodobenzoate (1 g, 4 mmol)in

tetrahydrofuran (10 mL) was added isopropylmagnesium chioride lithium chloride
(3.82 mL, 1.3 M in THF, 4.98 mmol). The mixture was stirred at -40°C for 30
minutes. 3,3-Dimethylbutanal (573 mg, 2.86 mmol) was added. The reaction was
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stirred at room temperature for 4 hours. Water (10 mL) was added and the mixture
was extracted with ethyl acetate. The organic layer was dried over sodiumn sulfate,
filtered and concenfrated. Purification by column chromatography gave (+/-)-methyl
4-(1-hydroxy-3,3-dimethylbutyl)benzoate (640 mg, 95%). 'H NMR (400 MHz,
CDCl3, 8): 7.83 (d, 2H), 7.34 (d, 2H), 4.81-4.84 (m, 1H), 3.84 (s, 3H), 1.70-1.61 (m,
1H), 1.53-1.49 (m, 1H), 0.94 (s, 9H).

Intermediate {43): methyl 4-(3,3-dimethyibutanoyl)benzoate

O

0/

(43)
To a 0°C solution of Intermediate (42) (0.300 g, 1.27 mmol) in

tetrahydrofuran (10 mL) was added trifiucroacetic acid (261 mL, 2.29 mmol)
followed by 1,1,1-Tris(acetyloxy)}-1,1-dihydro-1,2-benziodoxol-3-(1H)-one (862 mg,
2.03 mmol). The reaction was stirred at room temperature for 2 hours. The reaction
mixture was quenched by addition of 1M sodium hydrosulfite (10 mL) and extracted
with ethyl acetate. The organic layer was dried over sodium sulfate, filtered and
concentrated, Purification by column chromatography gave methyl 4-(3,3-
dimethylbutanoyl)benzoate (220 mg, 74%). "H NMR (400 MHz, CDCls, 5): 8.04 (d,
2H), 7.90 (d, 2H), 3.88 (s, 3H), 2.82 (s, 2H), 0.99 (s, 9H).

intermediate (44): methyl 4-(cyclohexanecarbonyllbenzoate
0]

O/

(44)
Magnesium turings (324 mg, 13.5 mmol) were suspended in

tetrahydrofuran (20 mL). A crystal of iodine was added. Bromocyclohexane (2.00 g,
12.26 mmol) was added dropwise. The mixture was refluxed for 2 hours. The
mixture was then added to a -5°C solution of methyl 4-(methoxy(methyl)carbamoyl)
benzoate (456 mg, 2.04 mmol) in tetrahydrofuran (5 mL). The reaction was stirred 1
hour, maintaining an internal temperature below 0°C. The reaction was quenched
with saturated ammonium chloride and extracted with ethyl acetate. The organic
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layer was dried over sodium sulfate, filtered, and concentrated. Purification by
column chromatography gave methyl 4-(cyclohexanecarbonyl)benzoate (160 mg,
32%). 'H NMR (400 MHz, CDCl, 8): 8.10 — 8.12 (m, 2H), 7.96 — 7.98 (m, 2H), 3.94
(s, 3H), 3.22 — 3.25 (m, 1H), 1.90 — 1.82 (rn, 4H), 1.76 —1.72 (m, 1H), 1.25 - 1.50
(m, 5H).

Infermediate (45): (+/~)-methyl 4-(cyclobutvi(hvdroxy)methyl)benzoate

O On.

HO
(45)

The title compound was prepared by a method analogous fo that described
for intermediate (16) using cyclobutanecarbaldehyde. 'H NMR (400 MHz, CDCl,,
8): 7.93 — 8.00 (m, 2H}, 7.35 — 7.39 (m, 2H), 4.64 (m, 1H), 3.90 (s, 3H), 2.57 — 2.65
(m, 1H), 1.95 - 2.08 (m, 2H), 1.80 - 1.91 (m, 4H).

Intermediate {46); (+/=}-tert-butyl 3-
propanoate :

OH (46)
The title compound was prepared by a method analogous to that described

for Intermediate (17), using ethylmagnesium bromide. "H NMR (400 MHz, CDCls,
5): 7.29 — 7.35 (m, 4H), 4.59 — 4.62 (m, 1H), 3.53 — 3.57 (m, 2H), 2.37 — 2.41 (m,
2H), 1.71 - 1.83 (m, 2H}, 1.53 (s, 9H), 1.34 (s, 9H), 0.87 — 0.91 (m, 3H).

Infermediate (47): 4-(4-methyl-1H-1,2,3-triazol-1-ylaniline

s,

N
N=N (47)
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A solution of 1-azido-4-nitrobenzene (0.500 g, 3.05 mmol) and 3-
bromoprop-1-yne (1.45 g, 12.2 mmof) in toluene (3 mL) was heated to 60°C for 24
hours in a sealed tube, Additional 3-bromoprop-1-yne (1.45 g, 12.2 mmol) was
added and the solution stirred at 60°C overnight. The reaction mixture was
concentrated to an orange solid. The crude residue was dissolved in ethanol (100
mL). 10 wt% Palladium on carbon {150 mg) was added and the mixture was
pressurized to 50 psi hydrogen and stirred for 18 hours. The reaction mixture was
filtered through celite and the filtrate was concentrated. The residue was slurried in
ethyl acetate. The mixture was filtered, and the solid dried under vacuum to give 4-
(4-methyl-1+1,2,3-triazol-1-yl)aniline (300 mg). 'HNMR (400MHz, CD;0D, 5): 8.37
(s, 1H), 8.03 (m, 2H), 7.58 {m, 2H), 2.44 (s, 3H).

1-hvdroxybutyllbenzamido

propanoate

OH (48)

The title compound was prepared by a method analogous to that described
for Intermediate (17) using n-propylmagnesium bromide. 'H NMR (400 MHz, CDCl,,
8): 7.33 (m, 4H), 4.69 (m, 1H), 3.55 (m, 2H), 2.41 (m, 2H), 1.77 (m, 4H), 1.52 {s,
9H), 1.42 (s, SH), 0.90 (m, 3H).

Intermediate (48):

N. =
| (49)
The title compound was prepared hy a method analogous to that described
for Intermediate (27) using 2-hydroxy-5-iodopyridine. *H NMR (400 MHz, CDCl,, d):
8.19 (d, J=2.5 Hz, 1H), 7.99 -~ 7.94 (m, 2H), 7.73 (dd, J = 8.7, 2.4 Hz, 1H), 7.44 —

7.39 (m, 2H), 6.61 (d, J = 8.6 Hz, 1H), 6.00 (dd, J=7.8, 5.7 Hz, 1H), 3.87 (s, 3H),
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2,03 -1.92 (m, 1H), 1.85—1.74 {m, 1H), 1.49 - 1.27 {m, 2H), 0.92 {1, J = 7.41 Hz,
3H). MS (M+1): 412.1.
Intermediate {§0): 6-{4-{trifluoromethy}-1 Himidazol-1-yvDpyridin-3-ol

F

HO_~y,
T
F

F (50)

N

The title compound was prepared by a method analogous to that described
for Intermediate (38) using Intermediate (6). 'H NMR (400 MHz, CD50D, &) 8.71 (s,
1H), 7.89 (d, 1H), 7.84 (s, 1H), 7.71 (m, 1H), 7.27 - 7.24 (m, 1H).

Intermediate (51): 1-(4-nitropheny)-4-(trifiucromethyl}-1H-pyrazole
.-'N\
J;/N_sz
FsC

The title compound was prepared by a method analogous to that described
for Intermediate (3), using 1-fluoro-4-nitrohenzene and 4-{trifluoromethyl)-1H-
pyrazole. "H NMR (400 MHz, CDCly 5). 8.38 (m, 1H), 8.30 {(m, 1H), 7.97 (s, 2H),
7.90 (m, 2H).

(51)

Intermediate (52): 4-[4-(trifluoromethy-1H-pyrazol-1-vllaniline
/N\
,L/N—Q—NHZ
FaC

The title compound was prepared by a method analogous to that described
for Intermediate (4) using Intermediate (51). *H NMR (400 MHz, CDCl;, 5): 8.03 (m,
1H), 7.85 (s, 1H), 7.43 (dt, J= 9.0, 2.9 Hz, 2H), 6.75 (dt, J = 9.0, 3.1 Hz, 2H),

(52)

trifluoromethyl}-1H-imidazole

Intermediate (53 ; 1-(4-nitropheny!}-4-
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;\
jl\/N—@_NO"
———
FaC

The title compound was prepared by a method analogous fo that described for

(53)

Intermediate (3) using 1-fuoro-4-nitrobenzene. The crude product was
recrystallized from toluene and minimal ethyl acetate to afford the product as a
white powder. MS (M+1): 257.0.

I-1-vllaniline

N=N
N NH,
i

FsC (54)

Intermediate (54 4-[4-(Irifluoromethyl}-1H-imida

A solution of Intermediate (53) (3.02 g, 11.7 mmol) and di-tert-butyl
dicarbonate (4.05 mL, 17.6 mmol) in ethancl (117 mL) was passed through an H-
Cube reactor (50°C, 50bar, 1 mL/min, 10% Pd/C cartridge). The reaction mixture
was concentrated and the crude oil was heated at 40°C overnight. The crude oil
was then treated with trifluoroacetic acid (8.7mL) in dicholoromethane (15.6mL).
The mixture was stirred for 30min whereupon the reaction mixture was
concentrated and the residual trifluoroacetic acid was removed via a toluene
azeotrope. Purification via column chromatography (0-70% ethyl acetate in
heptane) gave 4-[4-(trifluoromethyl)-1H-imidazol-1-yl]aniline (1.23 g, 46%) as a
solid, 'H NMR (400 MHz, CD»0D, 8): 8.15 (s, 1H), 8.02 (m, 1H), 7.48 (dd, J = 8.8,
2.9 Hz, 2H), 7.10 (dd, J= 8.6, 2.9 Hz, 2H).

Intermediate {55): 4-(2H-indazol-2-yi)phenol

HO
O
ﬂ(ss)

4-Bromophenol (2.00 g, 11.6 mmol) was combined with 1H-indazole (1.64 g,
13.9 mmol), copper(l) iodide (110 mg, 0.578 mmol), potassium phosphate (5.15 g,
24.3 mmol), trans-dimethylcyclohexane-1,2-diamine (0.365 mL, 2.31 mmol), and
toluene (10 mL). The reaction was refluxed for 21 hours, then cooled to room
temperature and partitioned between ethyl acetate and water/ammonium hydroxide.
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The organic layer was washed with 0.5 N HCl and brine, dried over magnesium
sulfate, filtered and concentrated. Purification by column chromatography {0 — 40%
ethyl acetate in heptane) gave 4-(2 H-indazol-2-yl)phenc! {0.479 g, 20%) as a tan
solid. 'H NMR (400 MHz, (CD3):S0, 3): 9.84 (s, 1H), 8.90 (s, 1H), 7.86 (d, /= 8.8
Hz, 2H), 7.74 {(d, J= 8.4 Hz, 1H), 7.68 (d, J=8.8 Hz, 1H), 7.22 - 7.33 (m, 1H), 7.03
~7.12(m, 1H), 6.94 (d, J = 8.8 Hz, 2H). MS (M+1): 211.2,

Intermediate (56): (R)-ethyt 4-(1-hvdroxybutyl\benzoate

ot
H 0 (56)

A mixture of Intermediate (5) (30.0 g, 140 mmol) and [N-[(1R,2R)-2-(amino-
kN)-1,2-diphenylethyl}-4-methylbenzenesuifonamidato-kNjchloro[(1,2,3,4,5,6-n)-

/fh

1,3,5-trimethylbenzene]-ruthenium (2.12 g, 3.40 mmol) was suspended in a 5:2
azetropic mixture of formic acid and triethylamine (68.1 mL). The mixture was
stirred at ambient temperature for 12 hours. The reaction was quenched with water
and exiracted three times with ethyl acetate. The combined organic layers were
washed with concentrated sodium bicarbonate, dried over sodium sulfate, filtered,
and concentrated in vacuo. The crude oil was dissolved in dichioromethane (1.0

L} and silacycle Si-Thiol (90 g) was added. The mixture was slurried for twelve
haurs at ambient temperature. The crude mixture was filtered and concentrated in
vacuo to give primarily (R)-ethyl 4-(1-hydroxybutyl)benzoate (30.0 g, 100%). H
NMR (400 MHz, CDCl,, 8): 7.98 (d, J = 8.4 Hz, 2H), 7.38 {d, J = 8.0 Hz, 2H), 4.71
(dd, J=74, 5.7 Hz, 1H), 4.34 (g, J=7.0 Hz, 2H), 1.58 - 1.81 (m, 2H), 1.29 - 1,48
(m, 2H), 1.36 (t, J = 7.1 Hz, 3H), 0.20 {t, /= 7.3 Hz, 3H). Chiral HPLC: Chiralpak
AD-H, 4.6 mm x 25 cm; SFC Mobile Phase 80:20 CO»/Methanol, 2.5 mL/min,
Retention time: 3.13 min {R-ent, 92.9%), 3.41 min (S-ent, 7.1%), 86% ee. The (R)-
enantiomer was further resolved by chiral SFC to give optically pure (R)-ethyl 4-(1-
hydroxybutyl) benzoate. Column: Chiralpak AD-H. Dimensions: 21 x 250mm.
Mobile Phase: 80/20 COx/methanol. Flow Rate: 85mL/min. Modifier: none.
Retention time: 2.91min.

Intermediate (57Y: ethyl 4-{3-methylbutancyl)benzoate
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Step A: (+/=Y-ethyl 4-(1-hydroxy-3-methylbutyl)benzoate
0
07N
HO

To a sclution of ethyl 4-iodobenzoate (20 g, 72 mmol) in tetrahydrofuran (200 mL) at
-4Q) °C was added isopropylmagnesium chloride lithium chloride (62 mL, 80 mmol, 1.3 M in
THF) dropwise, maintaining the internal temperature below -30 °C. The mixture was stirred
for 30 minutes and 3-methylbutanal (8.68 g, 101 mmol) was then added dropwise,
maintaining the internal temperature below -35 °C. Following the addition, the reaction was
allowed to stir for 15 minutes at -35 °C and was then aliowed to warm to room temperature.
The reaction was quenched with 1 N aqueous hydrochloric acid (400 mL), and the mixture
was extracted with ethyl acetate (2 x 200 mlL). The organics were washed with brine (200
mL) and water (200 mL), dried over sodium sulfate, filtered and concentrated to give ethyl 4-
(1-hydroxy-3-methyibutyl)benzoate (16 g, 93%) as an oil. 'H NMR (400 MHz, CDCl;, 3):
7.95(d, J=8B4Hz 2H),7.34 (d, J=84 Hz,2H), 4.73—-4.76 (m, 1 H), 4.28 -4.33 (m, 2
H), 1.60 —1.71 {m, 2H), 1.41 =146 (m, 1 H), 1.31—-1.39(m, 3 H), 0.87 - 0.92 (m, 6 H).
Step B: ethyl 4-{3-methylbutanovlibenzoate

A mixture of ethyl 4-(1-hydroxy-3-methylbutyl)benzoate (15 g, 63 mmol),
dichloromethane {150 mL), dimethylsulfoxide {198 g, 2540 mmol), and triethylamine (32 g,
317 mmol) was cocled to 0 °C. Sulfur trioxide pyridine complex (30 g, 190 mmol) was added

in portions, maintaining the internal temperature below 50 °C. The mixture was stirred at 0
°C for 1 hour. The reaction was then allowed to warm to room temperature and stir for 36
hours. The reaction was diluted with brine (300 mL) and extracted with methyl tert-butylether
(2 x 500 mL). The combined organics were washed with 1 N aqueous hydrochloric acid {500
mL), dried over sodium sulfate, filtered, and concentrated. Purification by flash column
chromatography gave ethyl 4-(3-methylbutanoyl)benzoate (12 g, 80%) as a white sofid. 'H
NMR {400 MHz, CDCl;, &) 8.11 (dd, J=1.6,6.8 Hz, 2 H), 7.98(d, J= 6.8 Hz, 2 H), 4.40 (q,
J=72Hz,2H),285(d, J=68Hz,2H),224-234(m, 1H),1.39- 143, J=7.2 Hz, 3
H), 1.50 {d, J=6.8 Hz, 6 H).

Intermediate { 58): methyl 3-{4-(3-methylbutanoylibenzamidolpropanoate
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Step A: 4-(3-methylbutanovlibenzoic acid

OH

To a solution of Intermediate (57) (12 g, 51 mmol} in methanol (80 mL) was added 2
N aqueous sodium hydroxide (80 mL, 160 mmol). The reaction was stirred at room
temperature for 40 minutes. The methanol was then removed in vacuo and the residue was
extracted with dichloromethane. The aqueous phase was acidified to pH = 4 with 3 N
aqueous hydrochloric acid and extracted with ethyl acetate (2 x 200 mL). The combined
organics were washed with brine, dried over sodium sulfate, filtered and concentrated to
give 4-(3-methylbutanoyl)benzoic acid (9.5 g, 86%) as a white solid. 'H NMR (400 MHz,
CDCly, 8): 8.13(d, J=84 Hz, 2H),7.96 (d, /= 8.0Hz, 2H), 2.81(d, J=6.8Hz, 2H),2.19
—-229(m, 1 H),0.96 (d, J= 6.8 Hz, 6 H).
Step B: methvl 3-(4-(3-methyvibutanoylibenzamidoipropanocate

To a solution of 4-(3-methylbutanoyl)benzoic acid (9.5 g, 46 mmol} in NN-
dimethylformamide (80 mL) was added O-(7-Azabenzotriazol-1-yl}-N, N, N’ N*-
tetramethyluronium hexaflucrophosphate (26.3 g, 69.1 mmol} at 0 °C. The mixture was
stirred for 40 minutes, Methyl 3-aminopropanocate hydrochloride (7.72 g, 55.3 mmol} and
triethylamine (23.3 g, 230 mmol) were added and the reaction was allowed to warm to room
temperature and stir for 16 hours. The reaction mixture was extracted with ethyl acetate (3
x). The combined organics were washed with brine, dried over sodium sulfate, filtered, and
concentrated. Purification by column chromatography gave methyl 3-(4-(3-
methylbutanoyljbenzamido)propanoate (10 g, 77%) as a pale yellow solid. 'H NMR (400
MHz, CDCl;, 8): 7.98 (d, J=8.0Hz,2H), 7.83 (d, J=84 Hz, 2H),6.91 (s, 1 H), 3.72 -
3.76(m,5H), 284 (d, J=6.0Hz, 2H), 266-269(, J=6.0Hz, 2H),223-2.33 (m, 1 H),
0.99 (d, J=6.4 Hz, 6 H).
Intermediate (59) : ethyl 4-(cyclobutanecarbonylhenzoate
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o, OKGAO/\

Step A:_{(+/-)-ethyl 4-{cyclobulvl{hvdroxyimethylbenzoate
0]
o™

OH

The title compound was prepared by a method analogous to that described for
Intermediate (16), using ethy! 4-iodobenzoate and cyclobutanecarbaldehyde. 'H NMR (400
MHz, CDCls, 8); 7.93(d, J=8.0Hz,2H),7.31(d, J=80Hz, 2H),4.58 (d, J=8.0Hz, 1
H), 4.29(g, J=6.8Hz, 2H),250-258 (m, 1H), 1.70-2.02 (m, 6 H),1.34 (t, J=7.2Hz, 3
H).
Step B: ethvl 4-{cyclobutanecarbonvlibenzoate

Triflucroacetic acid (613 mg, 5.38 mmel) was added dropwise to a 0°C solution of
ethyl 4-{cyclobutyl(hydroxy)methyl)berizoate (700 mg, 3 mmol) in dichloromethane (10 mL).
Then Dess-Martin periodinane (2.03 g, 4.78 mmol) was added and the reaction was
warmed to room femperature and stirred for 2 hours. The reaction was quenched with 1 N
aqueous sodium hydrosuffite {10 mL) and extracted with ethyl acetate (3 x 30 mL). The
combined organics were dried over sodium sulfate, filtered, and concentrated. Purification
by flash column chromatography gave ethyl 4-(cyclobutanecarbonyl)benzoate (540 mg,
78%) as an oil. 'H NMR (400 MHz, CDCly, 5): 8.04 (d, J= 8.4 Hz, 2H), 7.86 (d, J=8.4 Hz,
2H),433(q,J=7.2Hz 2 H), 3.90 - 3.99 (m, 1 H), 220 - 2.40 (m, 4 H), 2.00 — 2.09 (m, 1
H), 1.81 -1.90 (m, 1 H), 1.34 {t, J=7.2 Hz, 3 H).
intermediate (60). ethyl 4-(2-cvelopropylacetyl)benzoate

0
o~

0
The fitle compound was prepared by a method analogous to that described for
Intermediate (59), using 2-cyclopropylacetaldehyde. 'H NMR (400 MHz, CDCls, 8): 8.15(d,
J=72Hz,2H), 801(d, J=7.2Hz,2H),444 (q, J=7.2Hz,2H),284 (d, J=6.8Hz, 2
H), 1.45(, J=7.2 Hz, 3 H), 1.10-1.22 (m, 1 H), 0.59 - 0.68 (m, 2 H), 0.21 - 0.26 (m, 2 H).
Intermediate (61): 3-methyl-4-{4-(triflucromethyl)-1H-pyrazol-1-yliphenol
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rN""-
HO N\-%rl:
FF
Step A: _1-{4-methoxy-2-methyiphenyl}-4-{trifluoromethyl}-1H-pyrazole

N""-
\OG’N\%,F
Fr

To a mixture of 1-bromo-4-methoxy-2-methylbenzene (1.5 g, 7.5 mmol) in N,N-
dimethylformamide (15 mL.) was added 4-{triflucromethyl}-1H-pyrazole {1.12 g, 8.21 mmol),
copper({ll) oxids (107 mg, 0.746 mmol), and cesium carbonate (4.86 g, 14.9 mmol). The
mixture was heated in a microwave to 120 °C for 1 hour. The mixture was difuted with water
{20 mL) and extracted with ethyl acetate (3 x 30 mL). The combined organics were dried
over sodium sulfate, filtered, and concentrated. Purification by column chromatography gave
1-(4-methoxy-2-methylphenyl}-4-{trifluoromethyl}-1 H-pyrazole (650 mg, 29%) as a white
solid. *H NMR (400 MHz, CDCly, 3): 7.81 (s, 1 H), 7.74 (s, 1 H), 7.16 (m, 1 H), 6.74 (m, 2
H}), 3.77 (s, 3H), 2.10 (s, 3 H).

Step B: 3-methyl-4-(4-(triflucromethyl}-1 H-pyrazol-1-vlishenal
Ta a 0 °C solution of 1-{d-methoxy-2-methylpheny!)}-4-{trifluoromethyl)-1 H-pyrazole

(400 mg, 2 mmol) in dichloromethane (5 mL) was added boron tribromide (1 g, 6 mmaol).
The mixture was allowed to warm to room temperature and stir overnight. The reaction was
quenched with methanal {2 mL), diluted with water (10 mL), and extracted with
dichloromethane {3 x 10 mL), The combined organics were dried over sodium sulfate,
filtered, and concentrated to give 3-methyl-4-(4-{trifluoromethyl)-1A-pyrazol-1-yl)phenol (390
mg, 99%) as a brown salid. HNMR (400 MHz, CDCl, 8); 7.83(s, 1 H), 7.74 (s, 1 H), 7.08
(d, J=8.4Hz, 1 H),6.65(s, 1H),6.62 (d, J= 8.4 Hz, 1 H), 5.57 (s, 1 H), 2.05 (s, 3 H).
Intermediate {62): methy!| 4-butyryl-3-fluorobenzoate

O
F
o
0
Step A: {+/-)-1-{4-bromo-2-flucrophenylibutan-1-0l
F. Br

OH
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To a -78 °C solution of 4-bromo-2-fluorabenzaldehyde (600 mg, 3 mmal) in
tetrahydrofuran (10 mL) was added n-propyimagnesium chlords (2.22 mL, 4.43 mmol)
dropwise over 20 minutes. The reaction was warmed to 0 °C and stirred for 2 hours. The
reaction was quenched with saturated aqueous ammonium chloride, extracted with ethyl
acetate {3 x), dried over sodium sulfate, filtered, and concentrated. Purification by
preparatory thin layer chromatography gave (+/~}1-{4-bromo-2-flucrophenyl)butan-1-ol
{440 mg, 60%) as a colorless oil. '"H NMR (400 MHz, CDCls, 8): 7.26 —7.30 (m, 1 H), 7.21
(d, J=8.0Hz, 1H),7.13(d, J=8.0Hz, 1H),4.90 (f, J=5.6 Hz, 1 H), 1.53 - 1.79 (m, 2 H),
1.30-1.45{m, 2H), 0.85 (s, J= 5.6 Hz, 3 H).

Step B: 1-{4-bromo-2-flucrophenyliboutan-1-one
F Br

0]

Triflucroacetic acid (366 mL, 3.21 mmol)was added dropwise to a 0 °C solution of
1-{4-bromo-2-flucrophenybhbutan-1-ol (440 mg, 1.8 mmol) in dichloromethane (10 mL).
Added Dess-Martin periodinane {1.21 g, 2.85 mmol) and let reaction warm to room
temperature and stir for 2 hours, The reaction was quenched with 1 N agueous sodium
hydrosulfite {10 mL) and extracted with ethyl acetate (3 x 20 mL). The combined organics
were dried over sodium sulfate, filtered, and concentrated, Purification by flash column
chromatography gave 1-{4-bromao-2-flucrophenylibutan-1-one {330 mg, 75%) as a colorless
oil. "H NMR (400 MHz, CDCl, 8): 7.65—7.69 {m, 1 H), 7.32 - 7.45(m, 2 H), 2.83 - 2.87
{m, 2H),1.62—-1.71(m, 2 H}, 0.90 (m, 3 H).

Step C: methyl 4-butyryl-3-fluorcbenzoate

A mixture of 1-(4-bromo-2-flucrophenyl)butan-1-one (300 mg, 1.8 mmaol), (1,1'-
bis(diphenylphosphino)ferrocene) dichloropalladium (258 mg, 0.367 mmol), and
diisopropylethylamine (790 mg, 6.1 mmol} in methanol (20 mL) was pressurized to 50 psi of
carbon monoxide. The reaction was heated to B0 °C and stirred for 10 hours. The reaction
was cooled to room temperature and filtered through Celite. The filtrate was concentrated
and purified by flash column chromatography fo give methy! 4-butyryl-3-flucrobenzoate (260
mg, B7%) as a pale yellow solid. "H NMR (400 MHz, CDCl,, 8): 7.81(d, J= 8.4 Hz, 1 H),
7.79(d, J=84Hz, 1H), 7.73 (d, TH), 3.88 (s, 3H),2.88 - 2.92(m, 2 H), 1.64 - 1.73 (m, 2
H), 082(t, J=7.6Hz 3 H)

Intermediate (63): methyl 4-butyryl-3-methylbenzoate
O

0/
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Step A; (+/=}ymethyl 4-(1-hydroxybutyl}-3-methyibenzoate
O

O/

OH

The title compound was prepared by a method analogous to that described for
Intermediate (16), using methy| 4-icdo-3-methylbenzoate and butyraldehyde, "H NMR (400
MHz, CDCl;, &8): 7.87(d,J=8.4Hz, 1H),7.81 (s, 1H),7.56 (d, J=8.4 Hz, 1H),4.98(q, J
=4.4Hz, 1H),3.90(s,3H),2.37 (s, 3H), 1.63-1.72(m, 2 H), 1.50 - 1.54 (m, 1 H), 1.39 -~
1.43 (m, 1 H), 0.98 (t, J=7.6 Hz, 3 H).
Step B: methyl 4-butyryl-3-methylbenzoate

To a solution of (+/—)-methyl 4-(1-hydroxybutyl}-3-methylbenzoate (0.8 g, 4 mmol)in
dichloromethane (15 mL) was added manganese dioxide (3.13 g, 36.0 mmol). The reacfion
was stirred at 30 °C overnight. TLC showed starting material remained and the reaction was
heated to reflux for 5 hours. The reaction was cooled fo room temperature and filtered

through Celite. The filtrate was concentrated and purified by flash column chromatography
to give methy! 4-butyryl-3-methylbenzoate (290 mg) as an oil. 'H NMR (400 MHz, CDCl;, 8):
7.90(d, J=76Hz,2H),7.59(d, J=7.6 Hz, 1H), 3.93 (s, 3 H), 2.86 (t, J= 7.6 Hz, 2 H),
2.49(s,3H),169~-178(m,2H), 099 (t, /=78 Hz, 3H).

Intermediate (64): 2-

Step A:_5-nitro-2-(4-(triflucromethyl}-1 H-pvrazol-1-yl}pyrimidine

To a sclution of 2-chloro-5-nitropyrimidine (1.5 g, 9.4 mmol} and 4-(triflucromethyl)-
1H-pyrazale (1.41 g, 10.3 mmadl) in acetonitrile (40 mL} was added potassium carbonate
(2.60 g, 18.8 mmol). The reaction was heated to 80 °C and stirred overnight. The reaction
was concentrated and the residue was diluted with water and extracted with ethyl acetate (2
x 40 mL). The combined organics were washed with brine, dried over sodium sulfate,
filtered, and concentrated. Furification by flash column chromatography gave 5-nitro-2-(4-
(triflucromethyl)-1H-pyrazol-1-yl)pyrimidine (1.5 g, 62%) as a yellow solid. 'H NMR (400
MHz, CDCl5, &) 9.48 (s, 2 H}, 8.92 (s, 1 H), 8.05 (s, 1 H).

Step B: 2-{4-{trifluoromethyl}-1H-pyrazol-1-y[ipyrimidin-5-amine
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Glacial acelic acid (2.78 g, 46.3 mmol) was slowly added to a solution of 5-nitro-2-
{4-(trifluoromethyl)-1H-pyrazol-1-yl)pyrimidine (1.5 g, 5.8 mmol) and iron powder (1.94 g,
34.7 mmol) in methano! (30 mL). The reaction was stirred at room temperature for 3 hours.
The reaction was then diluted with ethyl acetate (50 mL) and filtered through Celite. The
filtrate was neutralized with saturated aqueous potassium carbonate. The organic [ayer was
separated and washed with water and brine, dried over sodium sulfate, filtered, and
concentraled to give 2-(4-{triflucromethyl}-1H-pyrazo!l-1-yl)pyrimidin-5-amine {850 mg, 64%)
as a yellow solid. "H NMR (400 MHz, CDCly, 5): 8.68 (s, 1 H), 8.16 (s, 2 H), 7.87 (s, 1 H),
3.82 (s, 2H).

Intermediate {§5): ethyl 4-(3.3-dimethvlcyclobutanecarbonyllbenzoate
0]
07

o]

To a 0 °C solution of 3,3-dimethyleyclobutanecarboxylic acid (1.35 g, 10.5 mmol) in
dichloromethane {10 mL) was slowly added oxalyl chloride (4.01 g, 31.6 mmol) and 1 drop
of N,A-dimethyiformamide. The reaction was warmed to room temperature and stirred for 2
hours. The reaction was concentrated in vacuo to give crude 3,3-
dimethylcyclobutanecarbonylchloride (1.54 g) as a yellow oil.

To a -40 °C solution of ethyl 4-iodobenzoate (2,30 g, 8.30 mmol) in tetrahydrofuran
{20 mL) was added isopropylmagnesium chloride-lithium chloride (7.1 mL, 1.3 M in THF, 9.2
mmol) dropwise. The mixture was stirred for 1 hour at -40 °C. Copper(]) iodide (476 mg,
2.50 mmol) was then added and the reaction was allowed to warm to -10 °C and stir for 20
minutes. The solution was cooled again to -40 °C and a solution of the previously prepared
3.3-dimethylcyclobutanecarbonylchloride (1.54 g, 10.5 mmol) in tetrahydrofuran (10 mL)
was added dropwise. The reaction was allowed to wammn to O °C and stir for 2 hours. The
reaction was quenched with 1 N aqueous hydrochloric acid and extracted with ethyl acetate
(3 x 15 mL). The combined organics were dried over sodium sulfate, filtered, and
concentrated. Purification by flash column chromatography gave ethyl 4-(3,3-
dimethylcyclobutanecarbonyl)benzoate (1.80 g, 83%) as a pale yellow solid. "H NMR (400
MHz, CDCl, B): 8.15(d, J=8.4 Hz, 2H), 7.98 (d, J= 8.4 Hz, 2 H), 4.20 — 4,47 (m, 2 H),
3.89-3.98(m,1H),222-227 (m, 2H),2.09-2.15(m, 2 H), 1.45(t, J=7.2 Hz, 3 H),
1.32 (s, 3H), 1.13 (s, 3 H).

Intermediate {66): 4-{24-indazol-2-yl}-3-methylphenol

:N""-
oA
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Step A: 2-{4-methoxy-2-methylphenyl)-2 H-indazole

IN"""
/O.QN >

A mixture of 4-methoxy-2-methylaniline {1.37 g, 10.0 mmol) and 2-

nitrobenzaldehyde (1.51 g, 10.0 mmol) in tetrahydrofuran (30 mL) was stirred at reflux for 4
hours. The reaction was concentrated. To the residue was added triethyl phosphite (10 mL)
and the mixture was stirred at reflux for 40 hours, The reaction was concentrated and
purification by flash column chromatography gave 2-(4-methoxy-2-methylphenyl)-2 H-
indazole (1.5 g, 63%) as a while solld. "H NMR (400 MHz, CDCl;, 8): 8.05 (s, 1 H), 7.80 (d,
J=8.8Hz, 1H), 7.74(d, J=8.8Hz, 1H)},7.31 -7.35(m, 2H),7.12-7.16 {(m, 1 H), 6.82 -
6.88 (m, 2 H), 3.87 (s, 3H), 2.20 (s, 3 H).
Step B: 4-{2H-indazol-2-yl}-3-methylphencl

A solution of 2-(4-methoxy-2-methylphenyl)-2H-indazole (500 mg, 2.1 mmol} in
dichloromethane (10 mL}was cooled to -78 °C. Added boron tribromide (2.6 g, 10.5 mmol)
and reaction was stirred at -78 °C for 1 hour. Reaction was warmed to room temperature

are stirred overnight. The reaction was diluted with methanol and water, and extracted with
ethyl acetate (3 x 30 mL). The combined organics were washed with water and brine, dried
over sodium sulfate, filtered, and concentrated to give 4-(2H-indazol-2-yl)-3-methylphenol
(350 mg, 74%) as a yellow solid. '"H NMR (400 MHz, DMSO-dg, 3); 9.82 (s, 1 H), 8.51 (s, 1
H), 7.76 d, J=84 Hz, 1H), 768 (d, J=88Hz, 1 H)}, 725 -7.30 (m, 2H), 7.07 - 7.11 (m,
1H) 6.80(d, J=2.4 Hz, 1 H),6.75 (dd, J=8.4,2.4 Hz, 1 H), 2.06 (s, 3 H).

Intermediate (67); 2-methyl-4-{4-{triflugromethvi}-1 H-pyrazol-1-ylibenzonifrile

F
To a solution of 4-(trifluoromethyl)-1H-pyrazole (1.0 g, 7.0 mmol) and 4-fluoro-2-

methylbenzonifrile (1.16 g, 8.50 mmol) in acetonitrile (8 mL) was slowly added potassium
carbonate (1.96 g, 14.2 mmol) at room temperature. The reaction was heated to 80 °C and
stirred overnight. The reaction was cooled to room temperature and poured into water. The
layers were separated and the aqueous was extracted with ethyl acetate (3 x 15 mL). The
combined organics were washed with water, dried over sodium sutfate, filtered, and
concentrated. Purification by flash column chromatography gave 2-methyl-4-(4-
(trifluoromethy!)-1M-pyrazol-1-yl)benzonitrile (710 mg, 40%) as a yeitow solid. *H NMR (400
MHz, CDCls, &) 8.26 (s, 1H),7.94 (s, 1H), 7.72 - 7.74 (m, 2 H), 7.61 —7.64 (m, 1 H), 2.64
(s, 3H).

Intermediate {68) : (+/=}-ethyl 4-(cyclopentyl(hvdroxyimethylbenzoate
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0
o7

OH
The title compound was prepared by a method analogous to that described for
Intermediate (16) using cyclopentanecarbaldehyde and ethyt 4-iodobenzoate. 'H NMR (400
MHz, CDCl,, 8): 8.01(d, J=8.4Hz,2H),7.40-7.44 (m, 2H),4.49(d, J=8.0Hz, 1 H),
4.39(q, J=72Hz, 2H), 219-2.21(m, 1 H), 1.82 - 1.87 (m, 2 H), 1.41 = 1.67 {m, 6 H),
1.39 (t, J=7.2Hz, 3 H).
:_6-{4-chloro-1 Himidazol-1-yl

=N~y
HZNAQ—N\ACI

HN/"-‘-—N
\ACI

To a solution of 14-imidazole (10.0 g, 0.15 mol) in chloroform (100 mL) was slowly

Intermediate {69

Step A: 4-chloro-1H-imidazole

added a solution of chlorine {2.08 g, 0.0294 mol) in chloroform (18.6 ml.). The reaction was
cooled to Q °C, then left stirring overnlght, gradually warming to room temperature. Aqueous
sodium bisulfite was added and the layers were separated. The aqueous was extracted with
ethyl acetate (3 x 100 mL). The combined organic layers were dried over sodium sulfate,
filtered, and concentrated. Purification by flash column chromatography (0 — 10% methanol /
dichloromethane) gave 4-chloro-1H-imidazole (400 mg) as a light yellow solid. "H NMR (400
MHz, CD,0D, 8): 7.58 (s, 1 H), 7.05 (s, 1 H).

Step B: 2-f4-chioro-1 H-Imidazol-1-y)-5-nitropyridine

-t \ / o
5 A

A vial was charged with 4-chloro-1H-imidazole (450 mg, 4.4 mmol), 2-chloro-5-

nitropyridine (1.04 g, 6.58 mmol), potassium carbonate (1.21 g, 8.78 mmol), and acetonitrile
(10 mL). The vial was capped and heated to 80 °C for 2 hours. The reaction was cooled to
room temperature and poured into water (20 mL). The mixture was extracted with ethyl
acetate (3 x 50 mL). The combined organics were dried over sodium sulfate, filtered, and
concentrated. Purification by flash column chromatography gave 2-(4-chloro-1 H-imidazol-1-
yl)-5-nitropyridine (675 mg, 68%) as a white solid. "H NMR (400 MHz, CD,0D, 8): 9.35 (d, J
=24 Hz, 1H),8.78 (dd, J=9.0, 2.6 Hz, 1 H), 8.64 (d, J=1.6 Hz, 1H), 8.05(d, /= 1.6 Hz,
1H),7.95(d, J=8.8Hz, 1H).

Step C: B-(4-chloro-1H-imidazol-1-ylipyridin-3-amine
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A vial was charged with 2-{4-chloro-1 H-imidazol-1-y1)-5-nitropyridine (675 mg, 3.01
mmol), tin(li) chloride dihydrate (2.03 g, 9.02 mmel), and methanol (10 mL). The vial was
sealed and heated 1o 80 °C and stirred for 16 hours. The reaction was cooled to room
temperature and concentrated. The residue was taken up in water (20 mL) and neuiralized
with saturated agueous sodium bicarbonate. The mixture was extracted with ethyl acetate (3
x 50 mL) and the combined organics were dried over sodium sulfate, filtered, and
concentrated. Purification by flash column chromatography gave 6-(4-chloro-1 H-imidazol-1-
yl)pyridin-3-amine (380 mg, 65%) as a light yellow solid. 'H NMR (400 MHz, CDs0OD, 8):
8.20(d, J=1.6Hz,1H),7.89(d, /=24 Hz, 1H), 7.68(d, J=1.6 Hz, 1 H),7.38(d, J=8.8
Hz, 1 H), 7.21 (dd, 4= 8.8, 2.8 Hz, 1 H).

Intermediate (70} 1-bromo-3.3-dimethvibutan-2-one
Q

z/lkJBr

To a solution of 3,3-dimethylbutan-2-one (18 g, 180 mmol) in dichloromethane (400 mL} and

methanol (160 mL) was added tetrabutylammonium tribromide (95.3 g, 198mmol). The
reaction mixture was stirred at room temperature for 2 h. The solution was concentrated
under reduced pressure and the residue dissolved in methyl £butyl ether (250 mL). The
solution was washed with 1N aquecus HC! (250 mL * 3) and brine (250 mL * 2). The organic
layer was dried over anhydrous NaSO, and concentrated under reduced pressure to give
crude 1-brome-3,3-dimethylbutan-2-one (28 g) as a colorless cil which was used without
further purification. 'H NMR (400 MHz, CDCls) 8 4.17 (s, 2 H), 1.23 (s, 9 H).

Intermediate {71): 4-tert-butyl-1H-imidazole

A solution of intermediate (70) (3 g, 20 mmol) in formamide (15 mL) was heated to 160 °C
for 5 h. The mixture was poured into 10% aqueous sodium bicarbomate (30 mL). The
solution was extracted with dichloromethane (30 mL * 2). The combined organic layers were
washed with 10% agueous potassium carbonate, brine, dried over Na,S0; and
concentrated under reduced pressure to give 4~tert-butyl-1H-imidazole (1.1 g) as a brown
oll. *H NMR (400 MHz, CDCl) & 7.57 (s, 1 H), 6.76 (s, 1 H), 1.31 (s, 9 H).

Intermediate {(72); 2-{4-terf-butyl-1H-imidazol-1-y}-5-nitro
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To a solution 2-bromg-5S-nitropyridine (2.2 g, 10 mmol) in acetonitrile (15 mL) was
added Intermediate (71) (1.5 g, 12 mmol) and potassium carbonate (3 g, 20 mmol), The
mixture was stirred at 80 °C for 12 h. The reaction mixture was diluted with water and
extracted with ethyl acetate (10 mL * 3). The crganic layer was dried over anhydrous
Na;S0, and concentrated under reduced pressure. Purification by sllica gel chromatography

gave 2-(4-tert-butyl-1H-imidazol-1-yl)-5-nitropyridine (1.4 g) as a yellow solid. 'H NMR (400
MHz, CDCl3) 5 9.23 (d, /2.8 Hz, 1H), 8,53 (dd, /=9.2, 2.8 Hz, 1H), 8.33 (s, 1H), 7.39 (d,
J=9.2 Hz, 1H), 7.19 (s, 1H), 1.28 (s, 9H).

Intermediate (73): 6-(4-tert-butyl-1H-imidazol-1-yi)pyridin-3-amine

To a solution of Intermediate (72) (1.2 g, 4.9 mmol) in ethanol (40 mL) was added
10% Pd/C (500 mg). The mixture was stirred under a 40 psi hydrogen atmosphere for 24 h,
The mixture was filtered and concentrated to give 6-(4-tert-butyl-1H-imidazoi-1-yl)pyridin-3-
amine (1.1 g) as a yellow solid which was used without further purification. '"H NMR (400
MHz, CD,0D) 5 8.22 (s, 1 H), 7.93 (d, J=2.8 Hz, 1H), 7.42-7.40 (m, 2H), 7.28 (d, J=2.4 Hz,
1H), 1.38 (s, 9H).

Intermediate (74): 4-isopropyl-1H-imidazole

A solution of 1-bromo-3-methylbutan-2-onie (15 g, 9.1 mmol} in formamide (60 mL)was
refluxed for 4 h, The mixture was poured into 10% agueous sodium bicarbonate (30 mL)
and adjusted to pH=9.5. The solution was extracted with dichlorcmethane (30 mL * 2). The
combined crganic layers were washed with 10% aqueous potassium carbonate, brine, dried

over Na,S0,, and concentrated under reduced pressure to give 4-isopropyl-1H-imidazole
(5.5 g) as a brown oil. '"H NMR (400 MHz, CDCls) &7.51 (s, 1H), 6.70 (s, 1H), 2.92-2.85 (m,
1H), 1.22 (d, 6H).

Intermediate (75): 2-(4-isoprg imi -S-nitropyridine
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To a solution 2-chloro-5-nitropyridine (1 g, 9.1 mmol} in acetonitrile (15 mL} was added
Intermediate (74) (1.3 g, 8.3 mmol) and potassium carbonate (2.27 g, 16.4 mmol). The
mixture was stirred at 80 °C for 12 h. The reaction mixture was diluted with water and
extracted with ethyl acetate (10 mL * 3). The combined organic layers were dried over
anhydrous Na;S0, and concentrated under reduced pressure. Purification by silica gel
chromatography gave 2-{4-isopropyl-1H-imidazal-1-yl}-5-nitropyridine (860 mg) as a yellow
solid. 'H NMR (400 MHz, CDCl5) 5 9.23 (d, J=2.4 Hz, 1H), 8.53 (dd, J=9.2, 2.8 Hz, 1H), 8.35
(d, ~=0.8 Hz, 1H), 7.39 (d, J=9.2 Hz, 1H), 7.31 (s, 1H), 2.94-2.87 (m, 1H}, 1.27 (d, J=6.8 Hz,

6H).
Intermediate (76): 6-4-isopropyl-1H-imidazol-1-yDpyridin-3-amine
HaN | TN

3

To a solution of Intermediate (75} (800 mg, 3.44 mmol) in methanol (20 mL) was added
109% Pd/C (400 mg). The mixture was stirred under a 40 psi hydrogen atmosphere 12 h,
The mixture was filtered and the filtrate concenfrated under reduced pressure to give 6-(4-
isopropyl-1H-imidazal-1-yl)pyridin-3-amine {600 mg) as a yellow sclid which was used
without further purification. "H NMR (400 MHz, CD,OD) 5 8.04 (d, /1.2 Hz, 1H), 7.77 (d,
J=2.8 Hz, 1H), 7.22-7.26 (m, 2H), 7.10 (dd, /=84, 2.8 Hz, 1H), 2.83-2.76 (m, 1H), 1.18 (d,
J=7.2 Hz, 6H).
Intermediate {77): {+/-}-ethyl 4-(1-{4-bromophenoxyibutylibenzoate

0]

o7

L
Br

To a 0 °C solution of 4-bromophenal (1.87 g, 1.08 mmol), ethyl 4-(1-hydroxybutyl)benzoate
(2 g, 0.9 mmel) and triphenylphosphine (2.83 g, 1.08 mmol)in THF (20 mL) was added
DIAD (2.18 g, 1.08 mmol). The resulting mixture was stirred at 30 °C overnight. The reaction
mixture was diluted with brine (20 mL) and extracted with ethyl acetate (3*25 mL). The
combined organic layers were dried aver Na,SQ,, filtered, and concentrated under reduced

pressure. The residue was purified by silica gel chromatography to give (+/-)-ethyl 4-(1-(4-
bromaophenoxy)butyl)benzoate (2.3 g, 67.7 %) as a yellow oil, "THNMR (400MHz, CDCly) &
8.00 (d, J=8.4Hz, 2H), 7.37 (d, J=8.4Hz, 2H), 7.25 (d, J=8.8Hz, 2H), 6.67 (d, /~=8.8Hz, 2H),
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5.08 (m, 1H), 4.35 (g, J=7.2Hz, 2H), 1.98-1.94 (m, 1H), 1.80-1.74 (m, 1H), 1.52-1.50 {m,
1H), 1.43-1.39 (m, 1H), 1.37 {t, J=7.2Hz, 3H), 0.94 (t, ,=7.2Hz, 3H).
Intermediate (78): 4-phenyl-1H-imidazole

N

A solulion of 2-bromo-1-phenylethanone (5.56 g, 30.38 mmol) in formamide (35.4 ml, 1.04
mol) was stirred at 185 °C for 3 h. After cooling to room temperature, the reaction was
washed with satured aqueous sodium chloride {100 mL) and extracted with ethyl acetate
(100 mL * 4). The combined organic extracts were dried over Na,SO,, filtered, and
concentrated under reduced pressure. The residue was purified by silica gel
chromatography to give 4-phenyl-iHimidazole {4.6 g) as a yellow solid. 'H NMR (400 MHz,
CDCl5) 8 8.23 (d, J=13.6 Hz, 1H), 7.72-7.75 (m, 3H), 7.34-7.42 (m 2H), 7.26-7.29 {m, TH).
Intermediate (78): 2-bromo-5-methoxy-1.3-dimethylbenzene

‘ o

Br

To a 0 °C solution of 4-bromo-3,5-dimethylphenol (1.00 g, 4.98 mmol) in DMF (10.0 mL)
was added iodomethane {1.41 g, 9.96 mmol) and potassium carbonate (1.37 g, 9.96 mmol).
The mixture was stirred for 5 h at room temperature. The mixiure was poured into water and
extracted with ethyl acetate (15 mi*3). The combined organic layers were dried over Na30,
and concentrated under reduced pressure. The crude material was purified by silica gel
chromatography to give 2-bromo-5-methoxy-1,3-dimethylbenzene (1.00 g) as a yellow oil.
'H NMR (400 MHz, CDCly) & 6.57 (s, 2H), 3.69 (s, 3H), 2.31 (s, 6M).

intermediate (80): 4-chloro-1-{4-methoxy-2.6-dimethylphenvl)-1H-pyrazole

l
0

N’N\
Cl

To 2 -78 °C solution of Intermediate (79) (500 mg, 2.34 mmol) in THF (10 mL) was added 7~
Buli (0.98 mL of a 2.5M solution in hexanes, 2.45 mmol). The reaction mixture was stirred
for 30 min at -78 °C. Di-t-buty} diazene-1,2-dicarboxylate (565 mg, 2.45 mmol) was added in
one portion. The reaction mixture was allowed to warm to room temperature and stirred for
30 min. A solution of 2-chloromalonaldehyde (260 mg, 2.45 mmol) in THF (2.0 mL) was
added dropwise at 0 °C. 4M HCl in dioxane {10 mL) was added. The reaction mixture was
slirred at reflux overnight. Saturated aqueous NaHCO; was added to bring the aqueous

layer to pH=7. The mixture was extracted with ethyl acetate (10 ml x 3). The combined
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organic layers were dried over Na,SO, and concentrated under reduced pressure. The
crude residue was purified by silica gel chromatography to give compound 4-chloro-1-(4-
methoxy-2,6-dimethylphenyl)-1H-pyrazole (100 mg) as a pale yellow ofi. 'H NMR (400 MHz,
CDCl3} 8 7.57 (s, 1H), 7.35 (s, 1H), 6.57 (s, 2H), 3.74 (s, 3H), 1.92 (s, 6H).
Intermediate (81} 4-{4-chlore-1H-pyrazol-1-yl)-3,5-dimethviphenol

HO

Ci
Ta a -10 °C solution of Intermediate (80) (850 mg, 3.60 mmol} in dichloromethane (15.0 mL)
was added boron tribromide (2.72 mg, 10.8 mmol). The reaction mixture was allowed to
warm to room temperature and stirred overngiht. The resulting mixture was quenched by

addition of methanol and concentrated under reduced pressure to give 4-(4-chloro-1H-
pyrazol-1-yl)-3,5-dimethylphenol (785 mg) as a yellow solid. 'H NMR (400 MHz, Methanol-
d4) 5 7.83 (d, 0.4 Hz, 1H), 7.72 (d, J=0.4Hz, 1H), 6.60 (s, 2H), 1.94 (s, 8H).

-1 H-imidazole

To a 0 °C solution of 2,6-dimethyl-4-nitrophenol (3 g, 17.9 mmol) and pyridine (4.25 g, 53.7
mmol) in dichloromethane (30 mL) was slowly added triflic anhydride (7.6 g, 26.8 mmol).
The solution was stirred at room temperature for 2 h, The mixture was concentrated poured
into water (50 mL) and extracted with ethyl acetate (50 mL x 3). The organic layer was dried
over anhydrous Na;SQ0; and concentrated under reduced pressure o give crude 2,8-
dimethyl-4-nitrophenyl trifluoromethanesulfonate (5.5 g) as a yellow solid.

To a 0 °C solution of 4-(trifluoromethyl)-1H-imidazole (1.82 g, 13.4 mmol) in DMF (20 mL)
was added sodium hydride (0.81 g, 20.1 mmol). The mixture was stirred at room
temperature for 1 h. The crude 2,6-dimethyl-4-nitrophenyl trifluoromethanesulfonate
prepared above (4.0 g, 13.4 mmol) was added. The mixture was stirred at 80 °C for 12 h.
The reaction was diluted with water and extracted with ethyl acetate (30 mL x 3). The
organic layer was dried over anhydrous NaySQO, and concentrated under reduced pressure.
The crude material was purified by silica gel chromatography to give 1-(2,6-dimethyl4-
nitrophenyl)-4-(trifluoromethyl)-1 H-imidazole (805 mg, 21%) as a colorless solid. "H NMR
{400 MHz, CDCI5) 5 8.01 (5, 2H), 747 (s, 1 H), 7.23 {5, 1H}, 2.11 (s, 6 H).

Intermediate (83): 3,5-dimethyl-4-{4-{ trifluoromethvl)-1H-imidazol-‘l-vl)phenql
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HOC

To a solution of Intermediate (82) (470 mg, 1.65 mmol) in ethanol (40 mL) was added 10%
Pd/C (150 mg). The mixture was stirred under a 40psi hydrogen atmosphere at 15 °C for 24
h. The mixture was filtered and concentrated under reduced pressure. The residue was
added to a solution of concentrated H,80,4(5.5 mL) in water (20 mL) and cooled to 0 °C. A
solution of sodium nitrite (146 mg, 2.12 mtmol) in water (2 mL) was added dropwise. The
mixture was stirred for at 0 °C 30 min. The reaction was poured into a boiling mixture of
concentrated HzSO, (2.9 mL) and water (26 mL) and refiuxed for 2 h. The reaction mixture
was then cooled fo room temperature and slowly added into ice waler. The mixture was
extracted with ethyl acetate (30 mL x 3). The combined organic layers were washed with
brine, dried over Na,SQ,, filtered, and then concentrated under reduced pressure. The

crude material was purified by silica gel chromatography to give 3,5-dimethyl-4-(4-
(trifluoromethyl}-1H-imidazol-1-yl)phenol (330 mg) as a yellow solid. 'H NMR (400 MHz,
CD;0D) 5 7.80 (s, 1 H), 7.68 (s, 1 H), 6.64 (s, 2 H), 2.03 (s, 6 H).

Intermediate (84): 6-

Intermediate 25 (400 mg, 1.69 mmoal) was added to a 0 °C solution of concentrated H>SO,4
(5.5 ml) in water (20 ml). A solution of sodium nitrite {128.5 mg, 1.86 mmol) in water (1.5 m!)
was added dropwise. The reaction was stirred at 0 °C for 1h. The reaction mixture was
poured into a boiling mixture of water (29 m{) and concentrated H>SO, (2.6 ml) and refluxed
for 1h, The mixture was cooled, poured into ice water and extracted with ethyl acetate (3 x
25 ml).The organic layer was dried over anhydrous Na,SO4 and concentrated under
reduced pressure. The crude residue was purified by silica gel chromatography to afford 6-
(4-phenyl-1H-pyrazol-1-yl)pyridin-3-ol (200 mg) as an orange solid. 'H NMR (400 MHz,
CDCl,) 88.75 (s, 1H), 8.14 (d, /=2.8 Hz, 1H), 7.99 (s, 1H), 7.93 (d, ~=8.8Hz, 1H), 7.59 (d,
J=7.6Hz, 2H), 7.38-7.42 (m, 3H), 7.26-7.29 (m, 1H).

Intermediate (85); fer-butyl 4-tert-butyl-1 H-pyrazgle-1-carboxvlate
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A mixture of pyrazole (40 g, 0.587 mol) and 2-chloro-2-methylpropane (81.7 g, 0.881 mol)
were heated at 220 °C for 6h in an autoclave. The reaction mixture was cooled to room
temperature and adjusted to ~pH @ with saturated aqueous NaHCO,;. The mixture was
extracted with dichloromethane (200 mL x 3). The combined organic layers were dried over
Na;SO; and concentrated to dryness, providing a 50 g of mixture, consitsting mostly of 4-
tert-butyl-1H-pyrazole and 1 4-di-tert-butyl-1H-pyrazole. 500 mg of this crude mixture was
dissolved in THF (8 mL). The solution was cooled to 0 °C. LIHMDS (6 mL of a 1M solution in
THF, 6.0 mmol) was added. The mixture was stirred at 0 °C for 45 min. Di-&butylicarbonate
{967 mg, 4.43 mmol) was added. The resulting mixture was stirred at room temperature
overnight. The reaction was quenched by addition of 1N aqueous HC! and extracted with
dichloromethane (10 mL x 3). The combined organic layers were washed with brine, dried
over Na,S0, and concentrated. The crude material was purified by silica gel
chromatography to give tert-butyl 4-tert-butyl-1 H-pyrazole-1-carboxylate (120 mg) as a
yellow solid. "H NIMR (400 MHz, CDCls) & 7.82 (s, 1H), 7.63 (s, 1H), 1.64 (s, 9H), 1.26 (s,
9H).

Intermediate {86): 4-fert-butyl-1H-pyrazole

-N
HN""y

—y

To a solution of Intermediate (85} (120 mg, 0.535 mmol) in dichloromethane (5 mL) was
added trifluoroacetic acid (64 mg, 1.6 mmol). The mixture was stirred at romm temperature
overnight. Saturated aqueous NaHCQ: was added and the mixture extracted with
dichloromethane (10 mL x 3). The combined organic layers were washed with brine, dried
over Na,80,, and concentrated to give 4-tertbutyl-1H-pyrazole (80 mg) as a yellow solid.
'H NMR (400 MHz, CDChL) 5 11.98 (br s, 1H), 7.47 (br s, 2H), 1.20 (s, SH).
Intermediate (87): 6-{4-tertbutyl-14-pyrazol-1-yl)pyridin-3-amine

HaN

R

-~
NZ NN

——
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To a solution of 4-tert-butyl-1H-pyrazole (300 mg, 2.41 mmol} and 2-bromo-5-nitropyridine in
acetonitrile (15 mL) was added potassium carbonate (833 mg, 6.04 mmoi). The mixture was
stired at reflux overnight. The mixture was diluted with water and extracted with ethyl
acetate (20 mL x 3). The combined organic layers were washed with brine, dried over
N2,50,, and concentrated to give 350 mg yellow solid. The sclid was dissolved in ethanol
(10 mL). 10 wt% Pd/C (30 mg) was added. The mixture was stirred overnight at 30 °C under
a 40 psi hydrogen atmosphere. The reaction mixture was filtered and concentrated. The
residue was purified by silica gel chromatography fo give 8-(4-tert-butyl-1H-pyrazol-1-
yhpyridin-3-amine (140 mg) as a yellow solid. 'H NMR (400 MHz, CD,0D) & 8.04 (s, 1H),
772 (d, J~2.4 Hz,1H), 7.43-7.47 (m, 2H), 7.09 (dd, J=8.8, 2.8 Hz, 2H), 1.19 (s, 9H).
Intermediate (88); 4-(5-chloro-2H-indazol-2-yl}pheno!

Cl
4-(5-chloro-2H-indazol-2-yl)phenol was prepared using a method analogous to that

described for Intermediate (Q10), starting from 4-methoxyaniline and S-chloro-2-
nitrobenzaldehyde. Yellow solid. "HNMR (400MHz Methano!-d,) & 8.60 (d, J=1.6Hz, 1H),
7.71-7.75 (m, 3H), 7.65 (d, J=9.2Hz, 1H), 7.27 (dd, J=8.2, 2.0 Hz, 1H), 6.95 (d, J=8.8Hz,
2H).

Intermediate (89): 3-methyl-1-(6- idi houtan-1-ol

To a solution of 6-chlorenicotinic acid (2.0 g, 12.7 mmol) in DMF (20 mL) was added TBTU (
6.11 g, 19.0 mmol), di-iso-propylethylamine (4.9 g, 38.1 mmol}, and N-methoxymethylamine
hydrochloride (1.48 g, 15.2 mmol). The reaction mixture was stirred at 25 °C overnight, The
reaction solution was poured into brine (40 mL) and extracted with ethyl acetate (40 mL*2).
The organic layer was dried over Na,SO, and concentrated under reduced pressure. The
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residue was purified by silica gel chromatography to give 6-chloro-N-methoxy-N-
methylnicotinamide (2.3g) as an oil. 'H NMR (400 MHz, CDCl3) 5 8.70 (d, J = 2.0 Hz, 1H),
7.95(dd, J=24, 8.4 Hz, 1H) 7.32(d, J= 8.0 Hz, 1H), 3.49 (s, 3H), 3.32 (s, 3H).

To a 0 °C solution of 6~chloro-N-methoxy-N-methylnicotinamide {2 g, 10 mmol) in THF (30
mL}was added the iso-butymagnesium bromide (15 mL of a 1.33M solution in THF, 20
mmol). The reaction mixture was stirred at 25 °C for 2 h, The reaction was quenched by
addition of agueous NH.CI {30 mL} and extracted with ethyl acetate (30 mL*2). The organic
layer was washed with brine (50 mL) and water (50 mL), then dried over anhydrous Na,S0,
and concentrated under reduced pressure. The crude residue was purified by silica gel
chromatography to give 1-(6-chloropyridin-3-yl}-3-methylbutan-1-one (1.8 g) as a colorless
solid. "H NMR (400 MHz, CDCls) 3 8.85 (d, J=2.0 Hz, 1H), 8.12 (dd, J=2.4, 8.4 Hz, 1H), 7.37
(d, J=8.0 Hz, 1H), 275(d J=6.8 Hz, 2H), 2.26-2.18 (m, 1H) 0.94 (d, J= 6.8 Hz, 6H).

Nbutan-1-one
0
B
= N’N\
=~ F
F
F

To a solution of 1-(8-chloropyridin-3-y1}-3-methyibutan-1-one (1.0 g, 5.1 mmol) and 4-
(trifluoromethyl}-1H-pyrazole (766 mg, 5.62 mmol} in anhydrous DMF (20 mL) was added
potassium carbonate (2.12 g, 15.3 mmal). The mixture was stirred at 50 °C for 6 h. The
reaction mixture was poured into brine (30 mL) and extracted with ethyl acetate (30 mL*2).
The combined organic layers were dried over anhydrous Na,SO,, filtered, and concentrated
under reduced pressure. The crude residue was purified by silica gel chromatography to
give 3-mettiyl-1-{6-{4~{trifluoromethy!}-1H-pyrazol-1-yhpyridin-3-yl)butan-1-one (1.4 g} as a
colorless solid. 'H NMR (400 MHz, CDCl)} & 8.92 (d, /=2.0 Hz, 1H), 8.85 (s, 1H), 8.33 (dd,
J=2.0, 84 Hz, 1H), 8.02 (d, J=8.4 Hz, 1H), 7.88 (s, 1H), 2.79 (d, J=6.8 Hz, 2H), 2.31-2.21
(m, 1H}, 0.96 (d, J=6.8 Hz, 6H).

ridin-3-ylYbutan-1-cl

To a 0 °C solution of 3-methyl-1-(6-(4-(trifluoromethyl}-1H-pyrazol-1-yl)pyridin-3-yl)butan-1-
one (1.4 g, 4.7 mmol} in methanol (20 mL} was added sodium borotiydride (367 mg, 9.4
mmol}. The resulting mixture was stirred at 20 °C for 1Thour. Water was added and the
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mixture was extracted with ethyl acetate (40mL). The arganic layer was dried over
anhydrous NazSQ,, filtered, and concentrated to give 3-methyl-1-(6-(4-(trifluoromethy()14-
pyrazol-1-yl)pyridin-3-yl)butan-1-ol (1.4 g} as a colorless solid. 'H NMR (400 MHz, CDCls) &
878 (s, 1H), 8.32 (d, J= 2.0 Hz, 1H), 7.31 {d, J=8.4 Hz, 1H), 7.82-7.78 (m, 2H), 4.82-4.77
(m, 1H), 1.83 (s, 1H), 1.75-1.64 {m, 2H), 1.47-1.43 (m,1H), 0.88-0.92 (m, 6H).

Intermediate (90): methwi 6-(tert-butoxycarbonylamino)nicotinate

O
e a
(0] N N
H

Di-tbutyldicarbonate (5.0 g, 23 mmol) was added to a room temperature suspension of

methyl 6~aminonicotinate (2.65g, 17.4 mmol) and N,N-dimethylaminopyridine (109 mg, 0.86
mmol) in 40 mL acetonilrile. The resulting orange mixture was stirred at room temperature
overnight. The suspension was filtered. The solid was washed with acetonitrile and air dried
to give 2.64g methyl 6-(fert-butoxycarbonylamino)nicotinate as a colorless solid. The filtrate
was concentrated under reduced pressure. The residue was purified by silica gel
chromatography to give an additional 1.50g methyl 6-(lert-butoxycarbonylamino)nicotinate.
'H NMR (400 MHz, CDCl;) 8 8.89-8.92 (m, 1H), 8.49-8.58 (br s, 1H), 8.24 (dd, /8.0, 2.3Hz,
1H), 8.04 (d, J=8.0 Hz), 3.89 (s, 3H), 1.54 (s, 9H).

Intermediate {81): (E}-N-(2-cyclopropyl-3-{dimethylaminolallyiidene)-N-
methylmethanaminium hexafluorophosphate{V

@
& N”NFONT
PFg | |

(E}N-(2-cyclopropyl-3-(dimethylamino)allylidene)}-N-methylmethanaminium

hexafluorophosphate(V) was prepared using a method analogous to that described for the
preparation of Intermediate (7A), starting from 2-cyclopropylacetic acid. Yellow solid. 'H
NMR (400MHz, DMSO-ds) 57.38 (s, 2H), 3.42 (s, 6H), 3.25 (s, 6H), 1.80-1.78 (m, 1H), 0.89-
0.85 (m, 2H), 0.47-0.43 (m, 2H).
Intermediate (32): 1-(4-bromo-2,6-dimethylphenyl-4-cyelopropyl-1H-pyrazole

Br

N

——

1-(4-bromo-2,6-dimethylphenyl)}-4-cyclopropyl-1 H-pyrazole was prepared using a method
analogous to that described for the preparation of intermediate (7), starting from
Intermediate (78) and Intermediate ($1). Brown oil. *H NMR (400MHz, CDCly) 5 7.42 (s,
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1H), 7.19 (s, 2H), 7.10 (s, 1H), 1.91 (s, 6H), 1.72-1.67 (m, 1H), 0.85-0.80 (m, 2H), 0.52-0.48

(m, 2H).
Intermediate {93): 4-(4-cyclopropyl-1 H-pyrazol-1-v1}-3,5-dimethylphenol
HO
N'N\

4-(4-cyclopropyl-1H-pyrazol-1-yl}-3,5-dimethylphenol was prepared using a method

analogous to that described for Intermediate (26), starting from Intermediate (92). Yellow

solid. "H NMR (400 MHz, CDCl;) 5 7.55 (br, 1H), 7.42 (s, 1H), 7.10 (s, 1H), 6.30 (s, 1H),

1.79 (s, 6H), 1.71-1.67 (m, 1H), 0.85-0.80 (m, 2H), 0.52-0.48 (m, 2H).

Intermediate (94): 1-{4-bromo-2,6-dimethylphenyl}-4-{trfluoromethyl}-1H-1.2,3-triazole
Br

F F
4-bromo-2,6-dimethylaniline (302 mg, 1.51 mmol) was suspended in 4 mL 18% aqueous
HGCI. The mixture was cooled to 0 °C. A solution of sodium nitrite (125 mg, 1.81 mmol) in
500 pL water was added dropwise over 5 min. During addition, the suspension begins to
clear, giving a yellow solution. The solution was stirred at 0 °C 1h. A solution of sodium
acetate (2.50 g , 30.5 mmol) and sodium azide (201 mg, 3.1 mmol) in § mL water was
added dropwise. The mixture was stirred at 0 °C for 30 min and then warmed to room
temperature. The mixture was extracted with 3x20 mL ethyl acetate. The combined organic
layers were dried over MgSQ,, filtered and concentrated under reduced pressure, without
heating, to give 520 mg brown oil. The residue was dissolved in 15 mL ethanol in a heavy
walled sealable glass tube. The solution was cooled to -78 °C. 3,3,3-trifluoromethylpropyne
was bubbled through the solution for 5 min. A solution of copper (I} iodide (14 mg, 0.074
mmol) and sodium ascorbate (30 mg, 0.15 mmol) in 500 pL water was added. The reaction
vessel was sealed and allowed to warm fo room temperature. After 15h at, the reaction
mixture was cooled to -78°C. The vessel was opened at this temperature and then allowed
to warm to room temperature. The reaction mixture was concentrated to give 1-(4-bromo-

2,6-dimethylphenyl}-4-{triflucromethyl)-1H-1,2,3-triazole (447mg) as a pale yellow solid.
Recrystallization from heptane gave fine, colorless needles. '"H NMR (400 MHz, CDCl;) &
7.89-7.92 (m, 1H), 7.38 (s, 2H), 1.98 (s, 6H).

Intermediate (95): 3,5-dimethyl-4-{4-(trifluoromethyl}-1H-1.2, 3-triazol-1-y}phenol
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HO

F F
3,5-dimethyl-4-(4-(trifluoromethyl)-1H-1,2,3-triazol-1-yl)phenol was prepared using a method
analogous to that described for Intermediate (26), starting from Intermediate (84). Colorless
solid. "H NMR (400 MHz, CDCls) & 7.87-7.90 (m, 1H), 6.65 (s, 2H), 5.09 (s, 1H), 1.93 (s,
6H).

Intermediate (96): ethyl 3-(4-{1-hydroxybutyl)benzamido)propanoate

o) o)
\/ﬂ H/\)LO/\
OH

Step (A): 4-(1-hydroxybutvlibenzoic acld

The alcohel corresponding to intermediate 5 (1.0 g, 4.5 mmol) was charged with
tetrahydrofuran {10.0 mL), water {10.0 mL), and methanol {10.0 mL). Lithium hydroxide
monohydrate (944 mg, 22.5 mmol) was then added. The suspension was stirred at room

temperature for 18 hours. The reaction was quenched with 1 N hydrochloric acid to pH 3
and extracted three times with ethyl acetate. The combined organic layers were dried over
sodium suifate, filtered, and concentrated to give 1.4 g of crude material. Purification by
silica gel flash chromaltography {0 — 30% ethyl acetate in heptane) afforded 4-(1-
hydroxybutyl)benzoic acid (730 mg, 83% yield) as a white solid. "H NMR {400 MHz, CDCl5)
58.09(d, J=8.0Hz 2H), 746 (d, /= 8.2 Hz, 2H), 4.79 (dd, J= 7.6, 5.5 Hz, 1H), 1.86-1.75
{m, 1H), 1.75-1.64 (m, 1H), 1.52-1.24 (m, 2H), 0.95 (t, J = 7.4 Hz, 3H).
Step (BY: ethyl 3-(4-(1-hvdroxybutyl\benzamido)propanocate

N, N-dimethylformamide (8.60 mL) was added to a vial containing 4-(1-
hydroxybutyl)benzeic acid (250 mg, 1.29 mmol), ethyl 3-aminopropancate
hydrochloride (395 mg, 2.57 mmol) and O-(7-azabenzotriazol-1-yl)-N, NN, N*-
tetramethyluronium hexafluorophosphate {979 mg, 2.57 mmol). Diisopropylethylamine (1.12
mL, 6.44 mmol) was then added. The reaction was stirred for 16 h, and was then
concentrated. Purification by column chromatography {0 — 50% ethyl acetate in heptane)
afforded ethyl 3-{4-(1-hydroxybutyl)benzamido)propanoate (350 mg, 93% yield) as an oll.
"H NMR (400 MHz, CDCL) & 7.73 (d, J/= 8.2 Hz, 2H), 7.40 (d, /= 8.0 Hz, 2H), 6.84 (br.s.,
1H), 4.74 (t, J = 6.5 Hz, 1H), 4.23-4.07 (m, 2H), 3.72 (q, J= 5.9 Hz, 2H), 2.64 {1, /=58 Hz,
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2H), 1.85-1.72 (m, 1H), 1.72-1.58 (m, 1H), 1.52-1.37 (m, 1H), 1.37-1.30 (m, TH), 1.28 (L, J=
7.2 Hz, 3H), 0.93 (t, J=7.3 Hz, 3H). MS (M+1) 294.3,
Intermediate (97): 5-methyl-6-(4-

FiG_n N=
N OH

Step (AY: 5-bromo-3-methyvl-2-(4-(triflucromethyl}1 H-pyrazol-1-yDipyridine

A flask was charged with 5-bromo-2-chloro-3-methylpyridine (250 mg, 1.21 mmol),
4-(trifluoromethyl»-1H-pyrazole (165 mg, 1.21 mmetl), potassium carbonate (512 mg, 3.63
mmol}, and anhydrous dimethylformamide {(1.21 mL). The reaction was heated at 85 to 130
°C for 36 h. The reaction was concentrated to give 690 mg of crude material. Purification
by silica gel flash chromatography (0 — 5% ethyl acetate in heptane} afforded 5-bromo-3-
methyl-2-(4-{triflucromethyl}-1H-pyrazol-1-yl)pyridine {containing approximately 30% starting
material) was carried forth to the next reaction. MS (M+1) 308.1.

Step (B): §methyl-6-{4-{trifluoromethyl}-1H-pyrazol-1-vi}pyridin-3-o

To a flask containing 5-bromo-3-methyl-2-(4-(trifluoromethyl }-1H-pyrazol-1-
yl)pyridine {55.0 mg, 0.180 mmol) in 1,4~-dioxane (0.100 mL) and degassed water (0.100
mL), was added tris{dibenzylideneacetone)dipalladium(0) (21.3 mg, 0.0360 mmol), 2-di-lert-
butylphosphino-2'4',6-triisopropylbiphenyl (6.10 mg, 0.014 mmal}, and potassium hydroxide

(31.9 mg, 0.0540 mmol). The reaction was purged with nitrogen and Lhen heated at 100 °C
for 2 hour. The reaction was quenched with 1 N HCI and extracted three times with ethyl
acetate.The organics were dried over sadium sulfate, filtered and concentrated. Purification
by silica gel flash chromatography (0 — 25% ethyl acetate in heptane} afforded impure 5-
methyl-6-(4-(triflucromettiyl}-1H-pyrazol-1-yl)pyridin-3-ol {containing approximately 30%
impurity as a solid. MS (M+H}. 244.2,

Intermediate (98Y: ethyl 3-(4~{cyclobutyl{hydroxylmethyhbenzamido)propanocate

N O
I

Step (A): cyclobutanecarbaldehyde
A flask was charged with oxalyl chloride (1.12 mL, 12.8 mmel) and anhydrous

methylene chloride {21.0 mL). The solution was cooled to -78 °C and dimethylsulfoxide

(1.82 mL, 25.5 mL) was added dropwise and the reaction was stirred for 30 min. at-78 °C.
A solution of cyclobutylmethanol (1.10 mL, 11.6 mmol} in methylene chloride (8.0 mL) was
added dropwise and the reaction was aged for 1 h at the same temperature. Triethylamine
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(8.20 mL, 58.0 mL) was then added dropwise and the reaction was warmed to room
temperature and aged for 18 h. The reaction was quenched with water and extracted three
times with methylene chloride. The combined organic layers were dried over magnesium
sulfate, filtered, and concentrated to give cyclobutanecarbaldehyde (2.00 g) as a crude oil
containing approximately 1.0 g triethylamine. 'H NMR (400 MHz, CDCl3) 3 9.73 (d, J= 2.0
Hz, 1H), 3.18 (s, 1H), 2.34-2.22 (m, 2H), 2.22-2.11 (m, 2H), 2.11-1.99 (m, 1H), 1.99-1.84
{m, 1H).
Step (B): ethyl 4-(cyclobutylfhydroxymethyl\benzoate

To a solution of ethyl 4-iodobenzoate (1.45 mL, 8.69 mmol) in anhydrous
tetrahydrofuran (14 .5 mL) at -40 °C was added isopropyl magnesium chloride lithium
chloride complex (8.0 mL, 10.4 mma}l) dropwise. The resulting brown solution was stirred
for 40 min at -40 °C. The crude cyclobutanecarbaldehyde (1.8 g, approximately 10.5 mmol
pure) was added and the reaction was warmed to room temperature and stirred for 18 h.
The reaction is then quenched with 1 N hydrochloric acid and extracted three times with
ethyl acetate. The combined crganic layers were dried aver sodium sulfate, filtered, and
concentrated to give 2.0 g of crude material. Purification by silica gel flash
chromatography (0 — 20% ethyl acetate in heptane) afforded ethyl 4-{cyclobutyl(hydroxy)
methyl)benzoate (1.05 g) as an oil. 'H NMR (400 MHz, CDCls) 5 8.01 (d, J= 8.4 Hz, 2H),
7.39(d, J= 8.2 Hz, 2H), 4.64(d, J=7.6 Hz, 1H), 4.47-4.25 (m, 2R}, 2.73-2.47 {m, 1H),
2.13-1.94 {m, 2H), 1.85-1.70 (m, 4H), 1.55 (br. 5., 1H), 1.38 (t, J= 7.0 Hz, 3H).
Step (C): 4-{cyclobutyl{hvdroxy)methyl}benzoic acid

To a flask containing ethyl 4-(cyclobutyl(hydroxy)methyl)benzoate (530 mg, 2.26
mmol) was added tetrahydrofuran (5.60 mL), water (5.60 mL), and methanol (5.60 mL}.
Lithium hydroxide monohydrate (475 mg, 11.3 mmol) was then added. The suspension was

stirred at room temperature for 18 hours. The reaction was quenched with 1 N hydrochloric
acid to pH 3 and extracted three times with ethyl acetate. The combined organic layers
were dried over sodium sulfate, filtered, and concentrated to give 490 mg of crude material.
Purification by silica gel flash chromatography (0 — 20% ethyl acetate in heptane) afforded
4-(cyciobutyl(hydroxy)methyl)benzoic acid (360 mg, 77%) as a white solid. 'H NMR (400
MHz, CDCl3) & 8.07 (d, J= 8.2 Hz, 2H), 7.43 (dd, J=18.0, 1.0 Hz, 2H), 4.67 (d, J=7.6 Hz,
1H), 2.62 (d, J = 8.0 Hz, 1H), 2.09-1.98 (m, 2H}), 1.91-1.80 {m, 4H). MS (M-1): 205.2.
Sten (DY ethyl 3-(4-(cyclobutyl{hvdroxvimethyl)benzamido)propanoate

N, Atdimethylformamide (9.00 mL) was added to a vial containing 4-

(cyclobutyl(hydroxy)methyl)benzoic acid (370 mg, 1.79 mmol), ethyl 3-aminopropanoate
hydrochloride (551 mg, 3.59 mmol) and O-(7-azabenzotriazol-1-yl}-N, NN’ N~
tetramethyluronium haxafluorophosphate (1.36 g, 3.59 mmol). Diisopropylethylamine (1.56
mL, 8,97 mmol) was then added. The reaction was stirred for 1.5 h, and was then
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concentrated. Purification by column chromatography (0 — 50% ethyl acetate in heptane)
afforded ethyl 3-(4-(cyclobutyl{hydroxy}methyl)benzamido)propanoate (570 mg, 100% yield)
as a white solid. "H NMR (400 MHz, CDCl,) 5 7.73 (d, J = 8.2 Hz, 2H), 7.38 (d, J=8.2 Hz,
2H), 4.63(d, J=7.8Hz, 1H), 4.17 (q, J=7.2 Hz, 2H), 3.72 (q, J= 6.0 Hz, 2H), 2.64 (t, /=
5.9 Hz, 2H), 2.61-2.54 (m, 1H), 2.08-1.95 (m, 2H), 1.88-1.75 (m, 4H), 1.27 (t, J=7.1 Hz,
3H). MS (M+1): 306.3.

Intermediate {99): ethyl 4-{3.3-dimethylcyclobutanecarbonylibenzoate

O~
@]
Step (A) - 3,3-dimethylcyclobutanecarbonyl chloride
3,3-Dimethyl-cyclobutanecarboxylic acid (Parkway Scientific, New York, NY, USA
(500 mg, 3.90 mmol) was dissalved in dichloromethane (3 mL) and oxalyl chloride (1.02 mL,
11.7 mmal) was added. The solution was stirred at room temperature for 4 h before

concentrating in vacue to provide 3,3-dimethylcyclobutanecarbonyl chloride which was
carried on without purification. 'H NMR (400 MHz, CDCls) & 3.49 (quin, /=8.9 Hz, 1 H) 2.27
-2.15(m,2H)2.14-2.06 (m,2 H)1.18 (s, 3H) 1.12 (s, 3 H).
Step (B): ethyl 43 3-dimethylcyclobutanecarbonylibenzoate

In a 3-neck flask at -30 °C (monitored with thermalcouple) containing ethyl 4-
iodobenzoate (25.0 g, 89.0 mmol) in anhydrous tetrahydrofuran (148 mL) was added
isopropylmagnesium chloride (51.0 mL, 20.4 mmol) dropwise over 30 min. and then stirred
at the same temperature for another 105 min, Copper iodide (5.07 g, 26.6 mmot) was then
added quickly in one portion. The mixture was brought tc -20 °C for 25 min. to ensure the
solid has dissolved. The reaction is then brought back to -40 °C. 3,3-dimethylcyclobutane
carbonyl chloride (15.6 g, 106 mmol) was then added over 5 min. the reaction was then
warmed to 0 °C over 4 h, The mixture was then diluted with 1 N HCI and extracted three
times with ethyl acetate. The combined organic layers were then washed two times with
brine and then dried over sodium sulfate, filtered, and concentrated to provide 26.6 g of
crude brown oil. Purification by silica gel flash chromatography twice (0 — 5% ethy! acetate
in heptane) afforded ethyl 4-(3,3-dimethylcyclobutanecarbonyl)benzoate (17.2 g, 74% yield)
as an oil, '"H NMR (400 MHz, CDCl;) 8 8.11 (d, J= 8.2 Hz, 2H), 7.93 (d, J= 8.2 Hz, 2H),
4,40 (q, J= 7.2 Hz, 2H), 3.89 (quin, /= 8.8 Hz, 1H), 2.27 - 2.14 (m, 2H), 2.12 - 2.02 (m, 2H),
1.41(t, J=7.1 Hz, 3H), 1.27 (s, 3H), 1.08 (s, 3H). MS (M+1): 261.2.
Intermediate (100): ethyl 4-((3,3-dimethylcyclobutyl) hyd roxyimethvlibenzoate
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To a flask containing Intermediate (99) (350 mg, 1.34 mmol) was added anhydrous
methanol (6.70 mL). The solution was cocled to 0 *C and sodium borohydride {152 mg,
4.00 mmol) was added. After 20 min., the reaction was quenched with saturated aqueous
ammonium chloride and extracted three times with ethyl acetate. The combined organic
layers were dried over sodium sulfate, filtered, and concentrated to give 420 mg of crude
material. Purificalion by silica gel flash chromatography (0 - 15% ethyl acetate In heptane)
afforded impure ethyl 4-{{3,3-dimethylcyclobutyl){hydroxy)methyl)benzoate (260 mg, 73.8%)
as a solid. *H NMR {400 MHz, CDCl,) & 8.00 (d, /= 8.6 Hz, 2H), 7.38 (d, /= 8.0 Hz, 2H),
480(d, J=7.8Hz, 1H), 4.37(q, J=T7.0 Hz, 2H), 2.61-2.39 (m, 1H), 1.89-1.71 (m, 2H),
1.66-1.51 (m, 2H), 1.38 (t, J=7.2 Hz, 3H), 1.11 (s, 3H), 1.07 (s, 3H).

Intermediate (101} ethyl 3-(4-(3,3-dimethvlcyclobutanecarbonylibenzamido)propancate

H
N O _~
Y

Step (A): 4-(3,3-dimethyleyclobutanecarbonylibenzoic acid

To a flask containing Intermediate (99) (3.00 g, 12.0 mmol) was added anhydrous
tetrahydrofuran (28.8 mL), methanol (28.8 mL), and 1 N sodium hydroxide (28.8 mL, 28.8
mmol). After 1 h, the reaclion was concentrated to a white solid. The solid was the
redissalved in 700 mL of water. With vigorous stirring, 1 N HC1 (29.0 mL) was added
dropwise and the suspension was stirred for 30 min. at room temperature. The solid was
then collected with a Buchner funnel and the solid was washed two times with water. The
solid was then azeotrophed with toluene to give 4-{3,3-dimethylcyclobutanecarbonyi)
benzoic acid (2.15 g, 92% yield) as a white solid. 'H NMR (400 MHz, CDCl;) § 8.21 - 8.15
{m, 2H), 8.01- 7.94 {m, 2H), 3.91 (quin, J= 8.9 Hz, 1H), 2.28 - 2.17 (m, 2H), 2.15 - 2.04 (m,
2H), 1.28 (s, 3H), 1.09 (s, 3H). MS (M-1): 231.4,

Step (BY: ethyl 3-(4-(3.3-dimethylcyclobutanecarbonylibenzamido)propancate
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Tetrahydrofuran {138 mL) was added to a vial containing 4-(3,3-
dimethylcyclobutanecarbonyl)benzoic acid (3.20 g, 14.0 mmot), ethyl 3-aminopropanoate
hydrochloride (3.17 g, 20.7 mmol) and 1,2,3-benzotriazol-1-ol monchydrate (2.22 g, 14.5
mmol). Triethylamine (9.11 mL, 4.75 mmol) was then added. The reaction was stirred for 18
h, and was then concentrated. Purification by column chromatography (0 — 35% ethyl
acetate in heptane) afforded impure ethyl 3-{4-(3,3-
dimethylcyclobutanecarbonyl)benzamido)propanoate (4.22 g, approximately 8,90 mmol
pure) as an oil. MS (M+1) 332.2.
intermediate (102} ethyl 3-(4-{{3,3-dimethylcyclobutyll hydroxylmethylbenzamido

ropanoate

HO H

N O~
Y

To a flask containing ethyl 3-{4-(3,3-dimethylcyclobutanecarbonyi)benzamido)

propanocate (1.21 g, approximately 2.55 mmol pure} was added anhydrous methanol (18.3
mL). The solution was cooled to 0 °C and sodium borohydride (414 mg, 11.0 mmol) was
added. After 15 min., the reaction was quenched with saturated aqueous ammonium
chloride and extracted three times with ethyl acetate. The combined organic layers were
dried over sodium suifate, filtered, and concentrated to give 1.10 g of crude material.
Purification by silica gel flash chromatography (0 — 50% ethyl acetate in heptane) afforded
impure ethyl 3-(4-{{3,3-dimethylcyclobutyl){ hydroxy}methyl}benzamido Ypropanoate (750 mg,
approximately 1.8 mmol pure) as an oil. MS (M+1). 334.3.
Intermediate (103} 3-methoxy-5-methyl-4-(4-(trifluoromethyh-1H-pyrazel-1-ylphenol

X
Frrl
t\,N OH
N
MeO

Step (A} 1-(2-methoxy-B-methvliphenyl}-4-{frifluoromethyl}-1H-pyrazole
Intermediate 7A (1.77 g, 5.20 mmol} and 1-(2-methoxy-6-methylphenylihydrazine

hydrochleride (Shanghai Chempartner Co. Ltd.} (1.00 g, 5.20 mmol} were suspended in
tetrahydrofuran (20.8 mL). The suspension was cooled to 0 °C. Sodium methoxide (325 mg,
5.72 mmol) was added as a solid in one portion. The ice bath was removed and the mixture
warmed to room temperature and stirred for 18 hours. Trifluoroacetic acid (1,77 mL) was
then added at room temperature, The reaction was heated to 80°C for 5 hours, diluted with
ethyl acetate and washed with saturated sodium bicarbonate twice. The combined aqueocus
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washings were extracted with ethy] acetate. The combined organic layers were washed with
brine, dried over sodium sulfate, filtered and concentrated, Purification by column
chromatography (0 - 10% ethyl acetate in heptane), gave 14{2-methoxy-6-methyiphenyl}-4-
(trifluoromethyl)-1H-pyrazole (810 mg, 61%) as a solid. "H NMR (400 MHz, CDCl3) & 7.93
(s, 1H), 7.81-7.71 (m, 1H), 7.33 (t, J= 8.1 Hz, 1H), 6.96 - 6.81 (m, 2H), 3.76 (s, 3H), 2.07
(s, 3H). MS (M+1): 257.2.

Step (B): 3-methoxy-5-methyl-4-{4-(trifluoromethyl)-1H-pyrazol-1-ylipheno!

To a flask containing 1-(2-methoxy-6-methylphenyl)-4-(trifluoromethyl)-1H-pyrazole
(75.0 mg, 0.290 mmol) was added di-y-methoxobis( 1,5-cyclooctadiene Miiridium(]) (2.00 mg,
0.003 mmol), bis(pinacolato)diboron (75.2 mg, 0.290 mmol), 4,4'di-tert-butyl-2,2"-dipyridyl
(1.60 mg, 0.006 mmol) and degassed methyl tert-butyl ether (1.50 mL). The resulting red
solution was heated to 80 °C for 18 h and then at room temperature for 3 d. The reaction
was concentrated. Acetone (0.980 mL) was added to provide a homogenous solution
followed by an agueous solution of oxone (180 mg, 0.290 mmol), 0.98 mL of water)
dropwise over 2 min. The reaction was stirred at room temperature for 18 h. The reaction
was then quenched with agueous sodium bisulfate and extracted three times with
methylene chloride. The combined organic layers were washed with brine and water. The
organic layer was then dried over sodium sulfate, filtered, and concentrated, Purification by
column chromatography (0 - 25% ethyl acetate in heptane), gave 3-methoxy-5-methyl-4-(4-
(trifluoromethyl}-1H-pyrazol-1-yl)phenol (26.0 mg, 33%) as a solid. "H NMR (400 MHz,
CDCl3) 8 7.93 (s, 1H), 7.75 - 7.70 (m, 1H), 6.27 (dd, J= 15.8, 2.5 Hz, 2H), 3.68 (s, 3H), 1.96
(s, 3H). MS (M+1): 273.2.
Intermediate (104} ethy! 4-(3,3-diflucrocyclobutanecarbonylibenzoate

R F

oad

Step (AY. 3,3-difluorocyclobutanecarbony! chloride
3,3-Difluorocyclobutanecarboxylic acid (Parkway Scientific, New York, NY, USA)

(531 mg, 3.90 mmol) was dissolved in dichloromethane (3.00 mL) and oxalyl chloride (1.02
mL, 11.7 mmol) was added. The solution was stirred at room temperature for 4 h before
concentrating in vacuo to provide 3,3-difluorocyclobutanecarbonyl chloride (ca. 50% pure),
which was carried on without purification.

Step (BY: ethyl 4-(3.3-difluorocyclobutanecarbonyl)benzoate



WO 2012/107850 PCT/IB2012/050349
9

In a 3-neck flask at -30 *C containing ethyl 4-iodobenzoate (600 mg, 2.17 mmel} in
anhydrous tetrahydrofuran (6.00 mL} was added isoprepylmagnesium chloride lithium
chloride complex (1.84 mL, 2.3% mmol) dropwise and then stirred at the same temperature
for another 40 min. Copper iodide (124 mg, 0.650 mmo!) was then added quickly in cne
portion. The mixture was brought to -15 °C for 20 min. to ensure the solid has dissolved.
The reaction is then brought back to 40 °C, Crude 3,3-diftucrocyclobutanecarbonyl chloride
(470 mg, 1.50 mmol pure} was then added and the reaction was then warmed to 0 °C over 1
h and then stirred at room temperature for 18 h. The mixture was then diluted with 1 N HC!
and extracted three times with ethyl acetate. The combined organic layers were then
washed with brine and then dried over sodium sulfate, filtered, and concentrated to provide
680 mg of crude oil. Purification by silica gel flash chromatography (0 — 10% ethyl acetate

in heptane) afforded impure ethy! 4-(3,3-difluorocyclobutanecarbonylibenzoate (130 mg,
approximately 0.24 mmoi pure) as a solid. "H NMR {400 MHz, CDCl5) & 8.08 (d, J= 8.0 Hz,
2H), 7.18 (d, J=9.2 Hz, 2H), 4.39 (q, J= 7.4 Hz, 2H), 3.34-3.15 {m, 1H), 3.12-2.78 (m, 4H),
1.40 (t, J =74 Hz, 3H).

[ntermediate {105): 2-

Step (A): 5-bromo-2-(4-(trifluoromethyl}-1H-pyrazol-1-yYpyrimidine

To a mixture of 5-bromo-2-chloropyrimidine (4.32 g, 21.5 mmol)}, 4-(trifluoromethyl}>
1H-pyrazole (2.92 g, 21.5 mmol), and dried potassium carbonate {8.90 g, 64.4 mmol) was
added anhydrous dimethylformamide {31.5 mL). The resulting suspension was heated at
85 °C for 4 h. The reaction was diluted with water and extracted with ethyl acetate three
times. The combined organic layers were dried over sodium sulfate, filtered, and
concentrated to give 12.4 g of crude yellow solid. The crude material was put through a
plug of silica eluting with 15% ethyl acetate in Heptanes to give 5-bromo-2-(4-
{trifluoromethyl)-1H-pyrazol-1-yl)pyrimidine (6.2 9, 99%) as a solid. 'H NMR (400 MHz,
CDCl3) & 8.87 (s, TH), 8.83 (s, 2H), 8.02 (s, 1H).

Step (BY. 5-{4.4,5,5-tetramethyl-1.3.2-dioxaborolan-2-
ylpyrimidine

To a flask containing 5-bromo-2-(4-{trifiuoromethyl)-1H-pyrazoi-1-yl)pyrimidine {2.90

A4-{trifluoromethyl}1H-pyrazol-1-

g, 9.9 mmol) was added bis{dipinacolato)borane {3.00 g, 11.8 mmol), potassium acetate
{2.90 g, 29.7 mmol), and 1,1'-bis{diphenylphosphino)ferrocenepalladium{ll }dichlcride {366
mg, 0.500 mmol). After purging with nitrogen, anhydrous dimethylforamide (12.4 mL) was
added. The reaction was heated at 80 °C. After 2h, the reaction was cooled to room
temperature and partitioned between ethyl acetate and brine. The mixture was filtered
through celite and eluted with ethyl acetate. The filirate was washed twice with brine. The
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organic layer was dried over sodium sulfate, filtered, and concentrated to give 5.30 g of

crude material. Purification by silica gel flash chromatography (0 — 50% ethyl acetate in
heptane) afforded 5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-2-(4-(trifluoromethyl)-1H-
pyrazol-1-yl)pyrimidine (3.22 g, 96% yield) as a yellow solid. 'H NMR (400 MHz, CDCls) &
9.05 (s, 2H}), 9.00 — 8.89 (m, 1H), 8.02 (s, 1H), 1.38 (s, 12H).

Step (CY: 2-(4{trifluoromethyl}-1H-pyrazol-1-yDpyrimidin-5-cl

To a flask containing 5-(4 4,5,5-teframethyl-1,3,2-dioxaborolan-2-yl)-2-(4-
(trifluoromethyl)}-1H-pyrazol-1-yl)pyrimidine (3.20 g, 9.40 mmol) was added methanol (72.4
mL.) and 50% aqueous hydrogen peroxide (1.71 mL). After 2 h, the reaction was carefully
concentrated and the solid was dissolved in diethyl ether and washed twice with water then
brine. The organic layer was dried over sodium sulfate, fiitered, and concentrated to give
880 mg of crude solid. The brown solid was suspended in water and filtered through a
Buchner funnel and washed with ethyl acetate to give a white solid (580 mg). The above
aqueous layer was also filtered through a Buchner funnel to provide 926 mg of white solid.
The combined batches provided pure 2-(4-(trifluoromethyl)-1H-pyrazol-1-yl)pyrimidin-5-ol
(1.50 g, 69%) as a white solid. "H NMR (400 MHz, CDCls) : 8.79 {s, 1H), 8.43 (s, 2H),
7.96 (s, 1TH). MS (M+1)231.1.

Intermediate {106Y: 2-(4-(trifluoromethyl)-1H-pyrazol-1-yDpyrimidin-5-amine

fh;N—(\:}NHE

Step (A): 5-nitro-2-{4-(trifluoromethyl}-1H-pyrazol-1-yl\pyrimidine

FiC

A round bottom flask was charged with 2-chloro-5-nitropyrimidine (2.50 g,
15.7 mmol), 4-(trifluoromethyl)-1H-pyrazole (2.35 g, 17.2 mmol), K2CO3 (4.33 g,
31.3 mmoal) and aceteonitrile (38 mL). The reaction was heated at 80 °C for 2 hours.
Potassium carbonate filtered off with a bilichner funnel and acetonitrile removed
under reduced pressure. The crude material was dissolved in ethyl acetate and
transferred to a separatory funnel. Organics washed with water (3X), with brine
(1X), dried over sodium sulfate, filtered and concentrated to afford the raw material.
Purification by silica gel flash chromatography (ethyl acetate / heptane) provide 5-
nitro-2-(4-{trifluoromethyl }-1H-pyrazol-1-yl)pyrimidine (1.95 g, 49%) as a yellow
solid. MS (M+1): 259.2.

Step (BY: 2-(4-(triflugromethyl}-1H-
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A Parr Shaker bottle was charged with Pd/C (10% wet; degussa type; 300
mg} and the §-nifro-2-(4-(trifluoromethyl}-1H-pyrazol-1-yl)pyrimidine (1.18 g, 4.55
mmol} in ethyl acefate (81 mL). Shaked at 40 psi of H; (g) for 8 hours. Crude
mixture filtered through celite and concentrated under reduced pressure to afford 2-
(4-(iriflucromethyi}-1H-pyrazol-1-yl}pyrimidin-5-amine (1.78 g, 98%) as an orange
solid. *H NMR (400 MHz, DMSO-d8) 5 5.85 (s, 2H) 8.15 (s, 1 H) 8.18 (s, 2 H) 8.95
(s, 1 H); MS (M+1): 230.2.

Intermediate {(107): §-(4-phenyl-1H-imidazol-1-ylpyridin-3-amine

Step A: 5-iodo-2-(4-phenvl—1 H-imidazol-1-yl}pyridine
'A —
o )
N

The title compound was prepared by a method analogous to that described for
Intermediate (24), using 4-phenyl-1 H-imidazole. *H NMR (400 MHz, CDCl;, 8): 8.69 (d, J =
2.1Hz,1H),840 (s, 1H), 8.11 (dd, J=8.5,22Hz, 1H}), 7.89 (s, 1 H), 7.85(d, J=7.2 Hz,
2H), 7.41(t, J=7.7Hz, 2H), 7.22-7.32 (m, 2 H). MS (M+1) 348.1,

Step B: 8-{4-phenyl-1H-imidazol-1-y)pyridin-3-amine

The title compound was prepared by a method analogous to that described for
Intermediate (25), using 5-iodo-2-(4-phenyl-1H-imidazol-1-y)pyridine. 'H NMR (400 MHz,
CDCl;, 8): 8.20(s, 1H), 7.94(d, J=27Hz, 1H), 7.79-7.87 (m, 3 H), 7.38 (t, /=76 Hz, 2
H),7.22-7.28 (m, 1 H), 7.16 -7.21 (m, 1 H), 7.08-7.12 (m, 1 H), 3.72 (br. 5., 2H). MS
(M+1) 237.3.

Intermediate {108): 6-(4-chloro-3-methyl-1H-pyrazol-1-yl)pyridin-3-amine

Cl
= 2
N NH
:\E;-Q_— 2

The title compound was prepared by a method analogous to that described for
intermediate (107), using 4-chloro-3-methyl-1H-pyrazole. *"H NMR (400 MHz, CDCl,, &):
8.28(s, 1H),7.82(d, J=2.9Hz, 1H), 7.62-7.66 (m, 1 H), 7.07 —7.11 {m, 1 H}, 3.68 (br.
s, 2 H), 2.30 (s, 3 H). MS (M+1) 209.2.

Intermediate (109):_8-(4-(pyridi ridin-3-amine
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The title compound was prepared by a2 method analogous to that described for
Intermediate {107} using 2-(1H-pyrazol-4-ylpyridine. *H NMR (400 MHz, CDCls, 8): 8.88 —
8.80 (m, 1H), 8.56 —8.59 (m, 1H), 819 (s, 1H),7.88 (d, J=27Hz, 1H), 777 (d, /= 8.6
Hz, 1 H), 7.62 - 7.68 (m, 1 H), 7.50 - 7.55 (m, 1 H), 7.06 - 7.14 (m, 2 H}, 3.73 (br. 5., 2 H).
MS (M+1) 238.3.

==
P

Intermediate {110): 6-{4-ethy!-3-methyl-1 H-pyrazol-1-yl}pyridin-3-amine

The title compound was prepared by a method analogous to that described for
Intermediate (107), using 4-ethyl-3-methyl-1H-pyrazole. 'H NMR (400 MHz, CDCl,, 3): 8.07
(s, 1H),7.82(d, J=23Hz 1 H),7.65(d, J=86Hz, 1H),7.08(dd, J=8.7,28Hz, 1 H),
3.56 (br. 5., 2 H), 2.44 (g, J=7.6 Hz, 2 H), 2.26 (s, 3 H), 1.20 (t, /= 7.5 Hz, 3 H). MS (M+1)
203.3.

Intermediate (111} 3 ,5-dimethyl-4-(4-{trifuoromethyl}-1H-pyrazol-1-ylibenzonitrile

N

o
N--..

A microwave vial was charged with Intermediate (7) (1.00 g, 3.10 mmol),
zinc cyanide (199 mg, 1.69 mmol), zin¢ acetate (22.9 myg, 0.125 mmeol), zinc dust
(8.2 mg, 0.13 mmol), bis{dibenzylideneacetone )palladium(0) (17.8 mg, 0.0310
mmol), and 1,1’-bis(diphenylphosphino)ferrocene (52.6 mg, 0.0940 mmol). The
solids were purged with dry nitrogen, and then dissolved in N,N-dimethylformamide
(3.13 mL) and water (0.31 mL). The reaction was sealed and heated to 100 °C for
3 hours. The mixture was cooled to room temperature, guenched by addition of
sat. ag ammonium chioride, and extracted with ethyl acetate (3 x). The combined
organics were dried (Na;S0,) and filtered, and the filtrate was congentrated under
reduced pressure. Purification by column chromatography (ethyl acetate / heptane}
gave 3,5-dimethyl-4-(4-(triflucromethyl)-1 H-pyrazol-1-yl)benzonitrile. 'H NMR {400
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MHz, CDCls, 8Y: 8.00 (s, 1H), 7.77 (s, 1H), 7.50 (s, 2H), 2.09 (s, BH). MS (M+1):
266.1.

Intermediate {112):_3.5-dimethyl-4-{4-(trifluoromethyl)-1 H-pyrazol-1-
yl)benzaldehyde

OHC

Sy
N--.

A solution of intermediate (111) (250 mg, 0.943 mmol) in tefrahydrofuran
(8.57 mL) was cooled to -78 °C. Diisobutylaluminum hydride (1.5 M in toluene, 1.57
mL, 2.36 mmol) was added dropwise. Aiter 2 hours, the reaction was warmed to 0
°C. After 30 minutes, the mixture was quenched by addition of sat. aq ammonium
chloride, allowed to warm to room temperature, and extracted with ethyl acetate (3
x). The combined organics were dried (Na»,S0Q,) and filtered, and the filtrate was
concentrated under reduced pressure. Purification by column chromatography
(ethyl acetate / heptane) gave 3,5-dimethyl-4-(4-(triflucromethyl}-1 H-pyrazol-1-
yhbenzaldehyde. 'H NMR (400 MHz, CDCls, 8): 10.04 (s, 1 H), 8.00 (s, 1 H), 7.79
(s, 1 H), 7.70 (s, 2 H), 2.13 (5, 6 H). MS (M+1): 269.2.

Intermedaite (113Y (+/-)-N-(3.5-dimethy|-4-(4-(triflucromethyl}-1 H-pyrazal-1-yl)bhenzylidene)-
2-methylpropane-2-sulfinamide

a

1l

S.

N

X
e
N-—-.

To a solution of Intermediate (112) (526 mg, 1.96 mmol) and (+/-)-2-methyl-

t-Bu”

2-propanesulfinamide (245 mg, 1.96 mmol} in dichloromethane (19.6 mL) was
added titanium(IV} ethoxide (0.822 mL, 3.82 mmol). Reaction was refluxed for 1
hour then cooled to room temperature. Methanol (2 mL) was added followed by
sat. ag sodium bicarbonate (1 mL). The resulting siurry was stirred for 1 hour, then
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concentrated under reduced pressure. After diluting with ethyl acetate (40 mL), the
slurry was dried (NazSQ,) and filtered through celite (ethyl acetate eluent). The
filtrate was concentrated under reduced pressure to provide (+/=)-N-(3,5-dimethyl-
4-(4-(trifluoromethyl}-1 H-pyrazol-1-yl)benzylidene)-2-methylpropane-2-sulfinamide.
"H NMR (400 MHz, CDCla, 8): 8.59 (s, 1 H), 7.99 (5, 1 H), 7.78 (5, 1 H), 7.66 (s, 2
H), 2.10 (s, 6 H), 1.30 (s, 9 H).

Intermedaite (114): (+/=)-N-(1-(3,5-dimethyl-4-(4-({triflucromethyl-1 H-pyrazol-1-yliphenyl}-3-
methylbutyl)-2-methylpropane-2-sulfinamide

=0

t+Bu” " TNH

O
N--.

A suspension of Intermediate (113) (186 mg, 0.501 mmol) in tetrahydrofuran
(5.01 mL) was cooled to -78 °C. Isobutyllithium (1.7 M in heptane, 0.353 mL, 0.600
mmol) was added dropwise. After 2 hours, additional isobutyllithium (1.7 M in
heptane, 0.353 mL, 0.600 mmol) was added. After 1 hour, the solution was
quenched at -78 °C by addition of sat. ag ammonium chloride (6 mL). The resulting
slurry was allowed to warm to room temperature. The mixture was diluted with 20
mL sat. ag ammonium chloride then extracted with ethyl acetate (3 x 25 mL). The
combined organics were dried (Na;SQ4) and filtered, and the fiitrate was
concentrated under reduced pressure. Purification by column chromatography
(ethy! acetate / heptane) gave (+/-)-N-(1-(3,5-dimethyl-4-(4-(trifluoromethyl)-1H-
pyrazol-1-yl)phenyl)-3-methylbutyl)-2-methylpropane-2-sulfinamide. 'H NMR (400
MHz, CDCls, 8): 7.84 (s, 1 H), 7.75 (s, 1 H), 7.12 (s, 2 H}, 4.37 (1, J=7.4 Hz, 1 H),
2.03(s,6 H), 1.89-1.79 (m, 1 H), 1.68-1.45(m, 4 H), 1.24 (s, 9 H), 0.95 (d, J=
6.6 Hz, 3 H), 0.91 (d, J= 6.6 Hz, 3 H). MS (M+1): 430.5.

intermediate (115): (+/~*1-(3,5-dimethyl-4-
methylbutan-1-amine hydrochloride

4-(trifluoromethyl
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{ NHz

HC
/i\%}CFB
N--.

To a solution of Intermediate (114) (226 mg, 0.525 mmol) in methanol (2.62
mL) was added hydrogen chloride (4 M in dioxane, 0.524 mL, 2,10 mmol) dropwise.
The reaction was concentrated under reduced pressure to provide {+/-)-1-(3,5-
dimethyl-4-(4-(trifluoromethyl)-1H-pyrazol-1-yl)phenyl)-3-methylbutan-1-amine
hydrochloride. 'H NMR (400 MHz, CD30D; 3): 8.33 (s, 1 H), 8.08 (s, 1 H), 7.32 (s,
2 H), 4.35(dd, /= 9.8, 5.9 Hz, 1 H), 2.06 (s, 6 H), 1.99 - 1.87 (m, 1 H), 1.84 - 1.74
(m, 1H), 1.50-1.37 {m, 1 H), 0.99 (d, J= 6.4 Hz, 3 H), 0.95 (d, J= 6.6 Hz, 3 H).

Intermediate {116} methyl (+/-)-6-({1-{3,5-dimethyl-4-[4-{triflucromethy}-1H-pyrazol-1-
Dphenyl-3-methylbutyl laminonicotinate

O
N--.

To a mixture of Intermediate (115) (190 mg, 0.525 mmol) and potassium
carbonate (296 mg, 2.10 mmol) in N,N-dimethylforrnamide (1.05 mL) was added
methyl 6-fluoronicotinate (88.1 mg, 0.551 mmol). The reaction was heated to 85
°C. After 19 h, the reaction was cooled to room temperalure, diluted with water (25
mL), and extracted with ethyl acetate (3 x 25 mL). The combined organics were
dried {Na,S0Q,) and filtered, and the filtrate was concentrated under reduced
pressure. Purification by column chromatography (ethyl acelate / heptane) gave
methyl (+/-)-8-((1-(3,5-dimethyl-4-(4-(trifluoromethyl)-1 H-pyrazol-1-yl)phenyl)-3-
methylbutyl)amino)nicotinate. "H NMR (400 MHz, CDCl,, 8): 8.67 (d, J= 1.8 Hz, 1
H), 8.03 (dd, J=8.8, 2.0 Hz, 1 H), 7.94 (s, 1 H), 7.74 (s, 1 H), 7.12 (s, 2 H), 6.33 (d,
J=0.0Hz, 1H), 467 -4.61(m, 1H), 3.88(s,3 H),2.01(s,6H), 1.89-1.71 (m, 2
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H), 1.71 - 1.61 (m, 1 H), 1.02 (d, J = 6.4 Hz, 3 H), 0.98 (d, J = 6.4 Hz, 3 H). MS
(M+1): 461.5.

intermediate {117 {+/-)-6-({1-(3,5-dimethvi-4-{4-{trifluoromethy}-1H-pyrazol-1-ylipheny)-3-

methylbutyl)amino)nicotinic acid

|
N
o
N ———

To a solution of Intermediate (116) (197 mg, 0.428 mmol) in tetrahydrofuran
{(2.14 mL) and methanol (2,14 mL) was added 1 N aq sodium hydroxide (2.14 mL,
2.14 mmol). After 22 h, the solution was concentrated under reduced pressure to

HN

remove tetrahydrofuran and methanol. 1 N aq hydrochloric acid was added until
the mixture was at pH 3.5. The mixture was diluted with sat, aq sodium chlcride (10
mL) and extracted with ethyl acetate (3 x 20 mL}). The combined organics were
dried (Na,S0O,) and filtered, and the filtrate was concentrated under reduced
pressure to provide (+—)-6-((1-(3,5-dimethyt-4-(4-(trifluoromethyl)-1 H-pyrazol-1-
yliphenyl)-3-methylbutyl)amino)nicotinic acid. "H NMR (400 MHz, CDCl,, 5): 8.71
(s, 1H),8.16(d, J=9.0Hz, 1 H), 7.94 (s, 1 H), 7.75 (s, 1 H), 7.14 (s, 2 H), 6.40 (d,
J=9.2 Hz, 1H), 4.55-4.48 (m, 1 H), 2.02 (s, 6 H), 1.99-1.81 (m, 1 H), 1.89-1.77
(m, 1 H),1.71-1.60 (m, 1 H), 1.03 (d, J=6.6 Hz, 3 H), 0.88 (d, J= 6.6 Hz, 3 H).
MS (M+1): 447 5.

Inlermediate {118): ethyl { A)}-3-(6-({1-(3 5-dimethy|-4-(4-(tifluoromethyl}-{ H-pyrazol-1-

yliphenyl}-3-methylbutylamino)nicotinamido)propancate and Intermedaite (119): ethyl (S}
1-{3.5~dimethyl-4-{4-{tri

aminolnicotinamido)propanocate
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To a mixture of Intermediate (117) (183 mg, 0.410 mmol), B-alanine ethyl
ester hydrochloride (99.4 mg, 0.615), and 1-hydroxy-7-azabenzotriazole (69.0 mg,
0.492 mmol) in dichloromethane (4.10 mL) was added tristhylamine {0.172 mL,
1.23 mmol) followed by N-(3-dimethylaminopropyl)-N*ethylcarbodiimide
hydrochloride (95.8 myg, 0.492 mmol). After 20 hours, additional B-alanine ethyl
ester hydrochloride (99.4 mg, 0.615), 1-hydroxy-7-azabenzotriazole (69.0 mg,
0.492 mmol), triethylamine (0.172 mL, 1.23 mmol), N-(3-dimethylaminopropyl)-N*-
ethylcarbodiimide hydrochloride (95.8 mg, 0.492 mmol), and dichloromethane (2.10
mL) were added. After 7 hours, the mixture was diluted with dichloromethane (20
mL) and washed with water (3 x 20 mL) and sat. ag sodium chloride (20 mL). The
organic layer was dried (Na;S0Q4) and filtered, and the filtrate was concentrated
under reduced pressure. Purification by column chromatography (ethyi acetate /
heptane) followed by SFC (Chiralpak OD-H column, 10 mm x 250 mm, 15% 2-
propanol / carbon dioxide eluent) gave ethyl (R)-3-(6-((1-(3,5-dimethyl-4-(4-
(trifftuoromethyl)-1 H-pyrazol-1-yl )phenyl)-3-methylbutyl)amino)nicotinamido)
propanoate (SFC retention time 4.54 min) and ethy! (S)-3-(6-((1-(3,5-dimethyl-4-(4-
(trifluoromethyl)-1 H-pyrazol-1-yl)phenyl)-3-methylbutyl)amino)nicotinamido)
propanoate (SFC retention time 6.84 min). 'H NMR (400 MHz, CDCls, 8): 8.49 (d, J
=1.6Hz, 1H) 7.92(s, 1 H), 7.77 (dd, J=8.8, 2.3 Hz, 1 H), 7.74 (s, 1 H), 7.09 (s, 2
H), 6.71 (t, J=5.9 Hz, 1 H), 6.24 {d, J= 8.8 Hz, 1 H), 5.55 (br.s., 1 H), 488 (d, J=
6.4 Hz, 1 H), 4.16 (g, J= 7.0 Hz, 2 H), 3.67 (g, J=5.9 Hz, 2 H), 2.60 (, J= 5.9 Hz,
2H),1.98 (s,6 H), 1.80-1.67 (m,2 H), 1.67 - 1.56 (m, 1 H), 1.26 (t, /= 7.1 Hz, 3
H), 0.99 (d, J= 6.2 Hz, 3 H), 0.96 (d, J=6.2 Hz, 3 H). MS (M+1): 546.4.

An asymmetric synthesis of ethyl (R)-3-(6-((1-(3,5-dimethyl-4-(4-
(trifluoromethyl}-1 H-pyrazol-1-yl)phenyl)-3-methylbutyl}amino)nicotinamido)
propancate may also be achieved by utilizing (S)-(-)}-2-methyl-2-
propanesulfinamide and intermediate (112), analogous to that described for the
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preparation of Intermediate (113). Ethyl {R)-3-(6-((1-(3,5-dimethyl-4-(4-
(trifluoromethyl)-1 H-pyrazol-1-yl)phenyl)-3-methylbutyl Jamino)nicotinamido)
propanoate may then be prepared analogaus to the racemic route.

Intermediate {120}: methyl 4-{tetrahydro-2H-pyran-4-carbonyl}benzoate

0
0

Step A: To a solution of methy!t 4-iodobenzoate (1.21 mt, 7.24 mmol) in THF (12 mI)
at -40 °C was added TurboGrignard (1.3 M in THF,8.13 ml, 7.97 mmol) dropwise.
The mixture was stirred for approximately 60 minutes whereupon, tetrahydro-2H-
pyran-4-carbaldehyde (0.761 ml, 0.724 mmol) was added dropwise. The mixture
was stirred for 15 minutes and slowly warmed to rt over 12 hours. The reaction was
quenched with HCI (1N, aq.) and the aq. layer was extracted with EtOAc (3 x 75
mL). The combined organic layers were washed with brine, dried over Na;S0,,
filtered, and concentrated in vacuo to provide ethyl 4-(hydroxy(tetrahydro-2H-pyran-
4-yl)methyl)benzoate. Crude mixture used into the next step without any further
purification. Step B: A round botiom flask was charged with ethy! 4-
(hydroxy(tetrahydro-2H-pyran-4-yl)methyl)benzoate (1.9 g, 7.2 mmol), the Dess-
Martin reagent (3.66 g, 8.63 mmol} and DCM (156 mL). The reaction was stirred at
room temperature overnight. Reaction diluted with DCM and solid filtered off. The
mother liguor concentrated and loaded onto a silica gel column. Purification by
silica gel flash chromatography (ethyl acetate / DCM) provide methyl 4-(tefrahydro-
2H-pyran-4-carbonyl)benzoate (290 mg, mmol) as a white solid. '"H NMR (400
MHz, CDCls) 8 1.75 - 1.96 (m, 4 H) 3.45 - 3.62 (m, 3 H) 3.97 (s, 3 H) 4.07 (dt,
J=11.88, 3.25 Hz, 2 H) 7.98 - 8.02 (m, 2 H) 8.12 - 8.17 (m, 2 H); MS (M-1): 246.8.
Intermediate (121): (+}-methyl 4-{(tetrahydro-2H-pyran-4-v){(6-{4-{triffuoromethyl)-1H-

razol-1-ypyridin-3-yllamino)methylibenzoate
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A round bottom fiask was charged with methyl 4-(tetrahydro-2H-pyran-4-
carbonyl)benzoate (150 mg, 572 mmol),6-(4-(trifluoromethyl)-1H-pyrazol-1-
yl)pyridin-3-amine (130 mg, 572 mmol) and MeOH (1.2 mL). Decaborane reagent
(26.4 mg, 229 mmol) was added in one portion and the reaction stirred over the
week-end. The reaction mixture was quenched with HCI solution (1N, ag.) and
extracted with EtOAc twice. The combined organic layers were washed with brine,
dried over Na;SO,4 and concentrated under reduced pressure. Purification by silica
gel flash chromatography (ethyl acetate / heptane) provide (2)-methyl 4-
({tetrahydro-2H-pyran-4-yl)((6-(4-(trifluoromethyl)-1H-pyrazol-1-yl)pyridin-3-
yl)amino)methyl)benzoate (206 mg, 78%) as a colorless gum. MS (M+1): 461.3,

intermediate (122): ethyl 3-{4-pivaloylbenzamido)propanoate:

O O
A OO
0O

Step A: A round bottom fiask was charged with the ethyl 4-iodobenzoate (10 g, 36
mmol) and THF {45 mL). Solution cooled down to 0 °C. Turbo Grignard 1.3 Min
THF (30.6 mL, 39.8 mmol) was then added in one portion and the reaction stired

for 30 minutes at 0 °C. Pivaloyl chloride {5.35 mL, 43.5 mmol) was then charged in
a second flask in THF (10 mL) and the preformed anion transferred via canula to
the acyl chloride. The reaction was then slowly warmed to room temperature and
stirred overnight. The reaction was quenched with ammonium chloride solution (sat.
aq.) and extracted with ethyl acetate (2X), washed with brine (1X), dried over
sodium suifate, filtered and concentrated to provide ethyl 4-pivaloylbenzoate as

a crude yellow gum (8.50 g). Used without further purification. 'H NMR (400 MHz,
CDCl3) § 1.30 - 1.36 (m, 9 H) 1.42 {t, J=7.04 Hz, 3 H)4.40 (q, J=7.24 Hz, 2 H) 7.61
-7.69 (m, 2 H) 8.04 - 8.12 (m, 2 H); MS (M): 234.

Step B: A round bottom flask was charged with ethyl 4-pivaloylbenzoate (7.67 g,
32.7 mmol), THF (100 mL) and MeOH (100 mL). Sodium hydroxide 1N, aqg. (65.5
mL, 85.5 mmol) was then added in one porfion. Reaction stirred at 40 °C for 1 hour.
Organic sclvent removed under reduced pressure and water {150 mL) added to the
flask. Acidification with HCI 1N aq. to ca. pH 1 followed by filtration of the solid
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formed over a blichner funnel provide 4-pivaloyibenzoic acid as a light yellow solid
(9.25 g). '"H NMR (400 MHz, DMSO-ds) 5 1.25 - 1.27 {m, 9 H) 7.70 - 7.74 (m, 2 H)
7.97 -8.01 {(m, 2 H) 13.00 (br_s., 1 H); MS (M-1): 205.3.

Step C: A round bottom flask was charged with 4-pivaloylbenzoic acid (7.67 g, 37.2
mmol), ethyl 3-aminopropanocate hydrochloride (6.86 g, 44.6 mmol), HOAT (5.57 g,
40.9 mmol), DCM (93 mL)and TEA (7.80 mL, 55.8 mmol). EDC hydrochloride (7.92
g, 40.9 mmol) was then added in one portion and the reaction allowed to stir at
room temperature for 2 hours. DCM added to the reaction mixture and organics
washed with an ammonium chloride solution (sat.aq.; 1X), water (2X), brine (1X),
dried over sodium sulfate, filtered and concentrated under reduced pressure to
afford the crude material. Purification by silica gel flash chromatography (ethyl
acetate / heptane) provide ethyl 3-(4-pivaloylbenzamido)propanoate as a yellow oil
(4.25 g, 37.4%; over 3 steps). '"H NMR (400 MHz, CDCl3) & 1.26 (m, J=7.02, 7.02
Hz, 3 H)1.32 (s, 9 H) 2.63 (I, J=5.95 Hz, 2 H) 3.72 (m, J=6.05, 6.05, 6.05 Hz, 2 H)
4.16 (m, J=7.22, 7.22,7.22 Hz, 2 H)6.92 (br. 5., 1 H)7.64 - 7.68 (m, 2 H) 7.75 -
7.79 (m, 2 H);, MS (M+1): 306.3.

Intermediate {123

Dpyridin-3-v}amino)propylibenzamidoipropanoate

0O o]
ir/@)‘\N/\)‘l\olf\\
H
L

N7 NNy

<.

"

Around bottom flask was charged with Intermediate (32) (1.12 g, 4.91 mmcl), ethyl
3-{4-pivaloylbenzamido)propanoate (1.50 g, 4.91 mmol), decaborane (308 mg, 2.46
mmotl) and MeCH (12 mL). Reaction mixture stirred overnight at room temperature.
The mixture was quenched with 1N HCI and extracted with EtOAc (2X). The
combined organic layers were washed with brine (1X), dried over NaxSQy, filtered
and concentrated under reduced pressure to afford the crude material. Purification
by silica gel flash chromatography (ethyl acetate / heptane) provide (+)-ethyl 3-(4-
(2,2-dimethyl-1-({6-(4-(trifluoromethyi}1H-pyrazol-1-yhpyridin-3-yl)amino)propyl)
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benzamido)propanoate as an orange gum (1.87 g, 77.5%). "H NMR (400 MHz,
CDCl3) d 1.05 (s, 9 H) 1.27 (1, J=7.12 Hz, 3 H) 2.58 - 2.67 (m, 2 H) 3.72 (g, J=6.18
Hz, 2 H)4.12 - 4.21 (m, 3 H) 6.83 (t, J=5.95 Hz, 1 H) 6.90 (dd, J=8.78, 2.34 Hz, 1
H)7.37 (d, J=8.00 Hz, 2 H) 7.65 (d, J=8.78 Hz, 1 H) 7.71 (d, J=8.58 Hz, 2 H) 7.76
(br.s., 1H)7.78 (s, 1 H) 8.67 (s, 1 H); MS (M+1): 518.4.

A round bottom flask was charged with Intermediate (6) (747 mg, 3.28 mmol), 3-(4-
pivaloylbenzamido)propanoate (1.00 g, 3.28 mmol), decaborane (206 mg, 1.64 mmol) and
MeOH (8 mL). Reaction mixture stirred overnight at room temperature. The mixture was
quenched with 1N HCI and extracted with EtOAc (2X). The combined organic layers were
washed with brine (1X), dried over Na,;SQy, filkered and concentrated under reduced
pressure to afford the crude material. Purification by silica gel flash chromatography (ethyl
acetate / DCM) provide (t)-ethyl 3-(4-(2,2-dimethyl-1-((6-(4-(trifluoromethyl)-1H-imidazol-1-
yl)pyridin-3-yl)amino)propyl)benzamido)propancate as an orange oil. "H NMR (400 MHz,
DMSO-ds) 8 0.99 (s, 9 H) 1.16 (m, J/=6.83, 6.83 Hz, 3 H) 2.54 (t, /=6.93 Hz, 2 H) 3.42- 3.50
{m, 2H)4.00 - 4.08 (m, 2 H) 4.34 (d, /~8.39 Hz, 1 H)6.55 (d, J~8.39 Hz, 1 H) 7.11 (dd,
J=8.88,283Hz,1H)7.42-748(m, 3H)7.71-7.77(m,2H)7.89 d, J=2.73 Hz, 1 H) 8.26
-8.30(m, 1 H)8.38 (s, 1 H) 8.46 (t, K556 Hz, 1 H), MS (M+1): 5184.

Intermediate (125): 4-(5-fluoro-indazol-2-yl}-phenol

4-bromophenol (1.27 g, 7.35 mmol) was combined with 5-fluoro-1H-indazole (1.000
g, 7.35 mmol), Cul (69.9 mg, 0.367 mmol), K;PO, (3.282 g, 15.4 mmol), toluene (15 mL),
and dimethylethylenediamine (0.158 mL, 1.47 mmol). This was refluxed as a mixture for 3
d. The reaction was cooled and partitioned between ethyl acetate and sat. NH;Cl. The
agueous was extracted with ethyl acetate and the combined organics were dried over
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MgSQ,. Purification by silica gel flash chromatography (ethy! acetate in heptane) gave 4-(5-
fluoro-indazol-2-yl)-phenal (0.114 g) impure with the indazole starting material. Used as is.
The other regicisomer was also observed but was separated by chromatography. MS
{M+1); 229.2,

Intermediate (126Y. 4-{6-fluoro-indazal-2-yI}-phenol

4-bromophenol (1.27 g, 7.35 mmol) was combined with 6-fluore-1 H-indazole (1.000 g, 7.35
mmol), Cul (69.9 mg, 0.367 mmol), KsPO, (3.282 g, 15.4 mmol), toluene (15 mL), and
dimethylethylenediamine (0.158 mL, 1.47 mmol). This was refluxed as a mixture for 3 d,
The reaction was cooled and partitioned between ethyl acetate and sat, NH,Cl. The
aqueous was extracted with ethyl acetate and the combined organics were dried over
MgSQ,. Purification by silica gel flash chromatography (ethy! acetate in heptane) gave 4-(6-
fluoro-indazol-2-yt)-phenal (0.129 g, 8%) as a tan solid. The other regicisomer was also
ohserved but was separated by chromatography. 'H NMR {400 MHz, DMSQ-dg, 5): 9.86 (s,
1H)8.96 (s, 1H)7.75-791(m,3H)7.41(d, J=10.6 Hz, 1 H) 6.99 (td, J= 9.3, 2.2 Hz, 1
H)6.93 (d, J= 8.8 Hz, 2 H); MS (M+1): 229.2,

Intermediate (127 4-(2H-indazol-2-yI}-3,5-dimethyiphenol

<§§©
HO N
—

Step A: (E}4-((2-(hydroxymethyliphenylldiazenyl)-3.5-dimethylphenol

OH
Ho N,
N

(2-aminophenyl)methanol (4000 mg, 32.48 mmol) was dissolved in water {25 mL)

with concentrated HCI (6 N, 7.00 mL, 42.2 mmol} and the solution was cooled in an
ice/NaCl bath to -5 °C, afterward sodium nitrite (2420 mg, 39 mmol) in 20 mL of
water was added dropwise over 20 minutes. Solids precipitated out. The organic
mixture/suspension was sfirred at -5 °C->0 °C for 25 minutes. 5§ mL CH;CN was
added. The solution of 3,5-dimethylphenol (3970 mg, 32.5 mmol} in CH,CN (10 mL)
was mixed with a solution of Na,CO; (13.8 g, 130 mmol) in H,0 (20 mL). The mixed
solution was added to the above diazonium solution slowly at -5 °C->0 °C. The
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mixture was stirred at at -5 °C->0 °C for 2 hours. Brownish solids precipitated out.
The mixture was neutralized with conc. HCI (12 N) and diluted with EtOAc. The
suspension filtered through celite and washed with EtOAc which was used for
extraction. After four extractions, the combine dark brownish organic layers were
washed with brine, dried over Na>S0, and concentrated, leading to dark brownish
solids. The crude was dissolved in EtOAc and loaded to the column and purified by
ISCO (120 g silica gel, EtOAc/Heptane: 0->45%), leading the desired product as
orange solids. "H NMR (400 MHz, DMSO-ds) d ppm 2.42 (s, 6 H) 4.96 (d, J=5.66
Hz, 2H)5.14-525(m, 1 H)6.58 (5,2 H) 7.29-7.36 (m, 1 H) 7.41 - 7.50 (m, 2 H)
7.65 (d, J=0.78 Hz, 1 H) 9.92 (s, 1 H). LCMS: m/z = 257.3 [M+H].

Step B: 4-(2H-indazol-2-vl}-3,5-dimethylphenol
fodine (3980 mg, 157 mmol}) was added tc the orange solution of (E}4-((2-
{hydroxymethyl)phenyl)diazenyl}-3,5-dimethylphenol {2680 mg, 10.46  mmol),
triphenylphosphine (4110 mg, 15.7 mmol) and imidazole (2140 mg, 31.4 mmol) in
tetrahydrofuran (30 mL) at room temperature. The mixture was stired for 40 minutes. The
solvent was evaporated. The crude was dissolved in EtOAc/MeOH and loaded to the
column and purified by 1SCO (40 g silica gel, EtOAc/heptane: D->50%), leading to the
desired product as a white/pale yellow solid. "H NMR (400 MHz, CDCl;) & ppm 1.85 (s, 5 H)
649 (s, 2H)7.07-721(m, 1 H)7.32 - 742 (m, 1 H) 7.75 (d, J=8.58 Hz, 1 H) 7.80 (dd,
J=8.78, 0.98 Hz, 1 H}7.96 (d, v=0.78 Hz, 1 H) 7.99 (s, 1 H), LCMS: m/z = 239.2 [M+H].
Intermediate (128): 1-(6-(4-(triflucromethvl}-1H-pyrazol-1-yl)pyrdin-3-yljbutan-1-ol
OH
(X
AN
L{ﬁ_

FF

Step A: 1-(6-chloropyridin-3-ylbutan-1-ol

OH
P
Ci
To a -10 °C solution of 8-chlaronicotinaldehyde (553 mg, 3.1 mmol) in 3.5 mL THF was
added n-propylmagnesium bromide (2.34 mL of a 2.0 M solution in THF, 4.68 mmol). The
solution was stirred at -10 °C for 10 min, and was then allowed fo warm to room
temperature. The reaction mixture was quenched by addition of saturated aqueous
ammeonium chloride. The mixture was extracted with ethyl acetate. The organic layer was

concentrated. The crude residue was purified by silica gel chromatography to give 1-(6-
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chloropyridin-3-yl)butan-1-ol (400 mg) as a yellow oil. 'H NMR (400 MHz, CDCl5) 5 8.24-
8.31 (m, 1H), 7.61-7.67 (m, 1H), 7.25-7.30 (m, 1H), 4.68-4.74 (m, 1H), 2.05-2.26 (brs, 1H),
1.69-1.82 (m, 1H), 1.57-1.868 (m, 1H), 1.19-1.49 {m, 2H), 0.91 (¢, /=7.43 Hz, 3H).
Step B: 1-(6-chloropyridin-3-yl\butan-1-one
o]
=N
l =

Cl
To a solution of_1-(6-chioropyridin-3-yl)butan-1-ol {210 mg, 1.13 mmal) in 10 mL
dichloromethane was added 2g of silica gel, followed by pyridinium chlorochromate (488
mg. 2.26 mmol) The mixture was stirred at room temperature 5h, The mixture was filtered

through a plug of silica gel, eluting wiih 100 mL dichloromethane. The eluent was
concentrated to give 1-(6-chloropyridin-3-yl)butan-1-one (210 mg). ‘H NMR (400 MHz,
CDCl,) & 8.88-8.96 (m, 1H), 8.14-8.20 (m, 1H), 7.42 (d, J=8.4 Hz, 1H), 2.92 {t, /~7.2 Hz,
2H), 1.70-1.82 (m, 2H), 0.99 (t, J=7.4 Mz, 3H).

A mixture of 4-(trifluoromethylipyrazole (116 mg, 0.85 mmol), 1-(6-chloropyridin-3-y{)butan-
1-one (130 mg, 0.7 1 mmol), and peotassium carbonate (294 mg, 2.12 mmol) was stired 4h
at 50 °C. The mixture was cooled to room temperature and stirred overnight. The mixture
was partitioned between ethyl acetate and water, The organic layer was dried over MgSQ,
and concentrated under reduced pressure. The residue was purified by silica gel
chromatography to give 1-(6-(4-{trifluoromethyl}-1H-pyrazol-1-yl)pyridin-3-yl)butan-1-one
(200 mg) as a colorless solid. 'H NMR (400 MHz, CDCl3) 3 8.97-8.99 (m. 1H), 8.90-8.91 (m,
1H), 8.39 (dd, J= 8.5, 2.4 Hz, 1H), 8.08 (dd, /=8.58, 0.78 Hz, 1H), 7.93 (s, 1H), 2.94 (t,
J=7.4 Hz, 2H), 1.74-1.85 (m, 2H), 1.02 (t, J=7.4 Hz, 3H).

Step D: 1-(6-(4-{trifluoromethy)-1 H-pyrazol-1-yhpyridin-3-yl)butan-1-ol
1-(6-{4~(trifluoromethyl}-1H-pyrazol-1-yl)pyridin-3-yhbutar-1-one (140 mg, 0.49 mmol) was

dissolved in 5 mL methanol. Sodium borohydride (18.7 mg, 0.494 mmol) was added. The
reaction mixture was concentrated and the residue partitioned between water and ethy!
acetate. The organic layer was concentrated to give 1-(6-(4-(triflucromethyl)-1 H-pyrazol-1-
yl)pyridin-3-yl)butan-1-ol (140 mg). 'H NMR (400 MHz, CDCl5) & 8.84 (s, 1H), 8.34-8.40 (m,
1H), 7.96 (d, J= 8.4 Hz, 1H), 7.82-7.90 (m, 2H), 4.75-4.82 (m, 1H), 1.64-1.89 {m, 2H), 1.27-
1.53 (m, 2H), 0.94 (t, J=7.4 Hz, 3H).
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A mixture of 4-{trifluoromethy!)-1 H-imidazole (572 mg, 4.2 mmol) 5-bromo-2-
chloropyrimidine (813 mg, 4.20 mmol) and potassium carbonate (1740 mg, 12.6 mmol)in
DMF (5 mL) was heated at 85 °C for 2 h. The reaction mixture was diluted with water and
extracted with ethyl acetate. The combined organic layers were dried over sodium sulfate
and concentrated under reduced pressure. A mixture of this crude residue (376 mg),
copper(l) iodide {(61.1 mg, 0.32 mmol), 4-hydroxy-L-proline (84.1 mg, 0.64 mmol) and
potassium carbonate (637 mg, 3.85 mmol) was purged with nitrogen. Dimethyl sulfoxide
(2.5 mL) was added followed by ammonium hydroxide (1.40 mL, 28% agqueous solution).
The mixture was heated at 75 °C for 20 hours. The mixture was diluted with 1 N HCl and
extracted with ethyl acetate. The combined organic layers were dried over sodium sulfate
and concentrated under reduced pressure. The crude residue was purified by silica gel
chromatography to the provide 2-(4-(trifluoromethyl)-1 H-imidazol-1-yl)pyrimidin-5-amine. 'H
NMR (400 MHz, CDCl3) 3.86 (br s, 2H), 8.13-8.15(m, 1H), 8.15 (s, 2H), 8.50 (s, 1H).
LCMS: m/iz = 230.1 [M+H].

Preparation of compounds of Formula |

Example 1:  {+/-)-3-{4-{1-{3-methyl-4-(4-({trnfluoromethyl)}-1 Himidazol-1-v])
phenylamino’butyllbenzamidolpropanoic acid

F
N/
NH
O=§

OH
Step A: (+/-)-methyl-4-(1-{3-methyl-4-{4-(triflucromethy)}-1 H-imidazol-1-

Uphenylaminolbutybenzoate

N=N\
N—S >—NH 0
F\#\\\/
F 0
F ; /
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To a solution of Intermediate (21) (248 mg, 1.2 mmol) and Intermediate (4)
(290 mg, 1.2 mmol) in methanol (12 mL) was added decaborane (44.1 mg, 0.36
mmol) at room temperature under nitrogen. The resulting solution was stirred at
room temperature overnight. The reaction was ¢oncentrated and purification by
column chromatography (0 — 35% ethyl acetate in heptane), gave (+/~)}-methyl-4-(1-
(3-methyl-4-(4-(trifluoromethyl}-1 H-imidazol-1-yl)phenylamino)butyl)benzoate as a
foam. 'H NMR (500 MHz, CDCls, 8): 8.02 (d, J = 8.29 Hz, 2H), 7.48 (s, 1H), 7.42 (d,
J=8.29 Hz, 2H), 7.25 (s, 1H), 6.90 (d, J= 8.54 Hz, 1H), 6.41 (m, 1H), 6.34 (m, 1H),
4.40 (m, 2H), 3.91 (s, 3H), 1.98 (s, 3H), 1.72 - 1.87 (m, 2H), 1.34 — 1.52 (m, 2H),
0.96 (t, J=7.32 Hz 3H). MS (M+1): 432.4.

Step B: (+/=)-tert-butyl 3-(4-{1-(3-methvl-4-{4-(4-(trifluoromethy)-1 H-imidazol-1-

Nphenylaming)butylibenzamidopropanoate

N=N
I o
L F NH
OQ

O

_%

To a solution of (+/~)-methyl-4-(1-(3-methyl-4-(4-(trifluoromethyl}-1H-
imidazol-1-yl)phenylamino)butyl)benzoate (0.100 g, 0.232 mmol) in methanol (1
mL.), tetrahydrofuran (1 mL), and water (1 mL) was added lithium hydroxide (0.40 g,
9.2 mmol). The reaction was stirred at room temperature for 60 hours. The mixture
was acidified with 1N HCI and extracted three times with ethyl acetate. The
combined organic layers were dried over sodium sulfate, filtered and concentrated,

To the crude residue was added N, N-dimethylformarnide (2 mL), beta-
alanine lert-butyl ester hydrochloride (69.8 mg, 0.384 mmol) and O-(7-
Azabenzotriazol-1-yl)-N,N,N',N-tetramethyluronium hexaflucrophosphate (146 mg,
0.384 mmol). Diisopropylethylamine (39.3 mg, 0.768 mmol) was then added and

the reaction was slirred at room temperature for 4 hours. The reaction was
concentrated and purification by column chromatography (0 — 70% ethyl acetate in
heptane), gave (+/-)-tert-butyl 3-(4-(1-(3-methyl-4-(4-(4-(trifluoromethyl)-1 H-
imidazol-1-yl)phenylamino)butyl)benzamido)propanoate (82 mg, 88%). 'H NMR
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(500 MHz, CDCl3, 8): 7.73 (d, J = 8.29 Hz, 2H), 7.46 (s, 1H), 7.39 (d, J = 8.05 Hz,
2H), 7.24 (s, 1H), 6.99 — 6.93 (m, 1H), 6.89 - 6.85 (m, 1H), 6.41 —6.39 (m, 1H),
6.34 — 6.30 (m, 1H), 4.54 — 4.43 (m, 1H), 4.41 - 4.31 (m, 1H), 3.70 — 3.62 (m, 2H),
2.57 - 2.50 {m, 2H), 1.96 (s, 3H), 1.85 ~ 1.70 (m, 2H), 1.45 (s, 9H), 1.43 - 1.27 (m,
2H), 0.94 (t, J = 7.44 Hz, 3H). MS (M+1): 545.2.
Step C: (+/-)-3-{4-(1-(3-methyl-4-(4-(trifluoromethyl)-1 H-imidazoi-1-
yhphenylamino}butylibenzamidolpropanoic acid

Trifluoroacetic acid (0.4 mL) was added to a solution of (+/=)-fert-butyl 3-(4-
(1-(3-methyl-4-(4-(4-(trifluoromethyt)-1 H-imidazol-1-yl)phenylamino)bulyl)
benzamido)propanoate (58 mg, 0.11 mmol) in dichloromethane (0.6 mL). The

mixture was stirred at room temperature overnight. The reaction was concentrated
and successively evaporated from dichloromethane, sthyl acetate and toluene, to
give (+-)-3-(4-(1-(3-methyl-4-(4-(trifluoromethyl)-1 H-imidazol-1-yl)phenylamino)
butyl)benzamido)propanoic acid (10 mg, 16%) as a solid. '"H NMR (400 MHz,
CDCly, 8):7.77 = 7.72 (m, 1H), 7.72 - 7.68 (m, 2H), 7.40 — 7.35 (m, 2H), 7.30 -
7.25 (m, 1H), 6.90 — 6.84 (m, 2H), 6.40 — 6.36 (m, 1H), 6.33 — 6.28 (m, 1H), 4.41 -
4.32 (m, 1H), 3.82 ~ 3.67 (m, 2H), 2.75 — 2.66 (m, 2H), 1.97 (s, 3H), 1.89-1.73 (m,
2H), 1.49 - 1.31 (m, 2H), 0.94 (t, J = 7.44 Hz, 3H). MS (M+1): 489.2.

Example 2: {+/-)-3-(4-(3-methvl-1-(4-(4-(trifluoromethyl}-1 H-imidazol-1-yl)phenyl}
butoxybenzamido)propanoic acid

R
F-“JS&\N O \/_<
N/ %

Step A: (+/=)-methyl 4-{3-methyl-1-
yliphenyDbutoxyibenzoate
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F
BDeTare
N-\“/N 0
\

0—2
0

Dimethylsulfoxide (1.5 mL) was added tc a screw-top reaction vial charged
with Intermediate (34) (128 mg, 0.339 mmol), 4-(trifluoromethyl)imidazole (55 mg,
0.406 mmol), copper(l) iodide (13 mg, 0.068 mmol), quinolin-8-0! (3.9 mg, 0.068
mmol), and potassium carbonate (92 mg, 0.87 mmol). The vial was evacuated and
back-filled with nitrogen repeatedly then heated with stirring to 100°C overnight.
After 18 hours the reaction was diluted with saturated ammonium chloride (20 mL)
and ethyl acetate (20 mL). The phases were separated and the organic layer was
washed with water (2 x 20 mL) and brine (5 mL). The ¢organics were dried over
magnesium sulfate, filtered and concentrated. Purification by column
chromatography {0 — 50% ethyl acetate in heptanes) gave (+/—)}methyl 4-(3-methyl-
1-(4-(4-(trifluoromethyl)-1 H-imidazol-1-yl)phenyl)butoxy)benzoate (65 mg, 44%) as
a clear oil. *H NMR (400 MHz, CDCls, 8): 7.94 — 7.89 (m, 2H), 7.84 (s, 1H), 7.58 (s,
1H), 7.53 - 7.48 (m, 2H), 7.40 — 7.36 (m, 2H), 6.89 — 6.84 (m, 2H), 531 (dd, J= 9,
4.6 Hz, 1H), 3.86 (s, 3H), 2.04 (m, 1H), 1.96 — 1.83 (m, 1H), 1.67 — 1.59 (m, 1H),
1.04 (d, J=6.6 Hz, 3H), 0.99 (d, J = 6.8 Hz, 3H). MS (M+1): 433.0.

Step B: (+/-)-4-{3-methyl-1-(4-(4-{triflucromethyl)-1 H-imidazol-1-ylphenylbutox

benzocic acid
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Methyl 4-(3-methyl-1-(4-(4-{trifluoromethyl }-1H-imidazol-1-yi)pheny)butoxy)
benzoate (65 mg, 0.15 mmol} was dissolved in methanol (1.5 mL} and 1M NaOH
(0.75 mL) was added at room temperature. The resulting mixture was stirred
overnight. The reaction mixture was diluted with water (10 mL), acidified with 1M
HCI (1 mL) and extracted with ethyl acetate (2 x 10 mL). The combined organics
were washed with brine, dried over sodium sulfate, filtered and concentrated to give
(+/-)-4-(3-methyl-1-{4-(4-(trifluoromethyl)-1 H-imidazol-1-yl)phenyl)butoxy}benzoic
acid (65 mg, 100%) as a gum. "H NMR (400 MHz, CDCl;, 5): 7.98 (d, J = 9Hz, 2H),
7.88 (s, 1H), 7.59 (d, J= 8.5 Hz, 2H), 7.58 (s, 1H), 7.39 (d, J=8.5 Hz, 2H), 6.89 (d,
J=8.8 Hz, 2H), 5.33 (dd, /= 9, 4.6 Hz, 1H), 2.05 (m, 1H), 1.96-1.83 (m, 1H), 1.67-
1.60 (m, 1H), 1.04 (d, J =6.6 Hz, 3H), 0.99 (d, J-6.6 Hz, 3H). MS (M+1): 419.0.

Step C: (+i—ymethyl 3-{4-{3-methyl-1-{4-{4-(trifluoromethyl}-1 H-imidazol-1-
yhphenylbutoxy)benzamidolpropanoate

o
NH

o

N7
LN

F
7R

4-(3-Methyl-1-(4-(4-(trifluoromethyl)-1 H-imidazol-1-yi)phenyl)butoxy)benzoic
acid (85 mg, 0.16 mmol), methyl beta-alanine hydrochloride (31 mg, 0.16 mmol),
and triethylamine (0.031 mL) were dissolved in dichloromethane (1 mL). 1-Ethyl-3-
(3-dimethylaminopropyl)carbodiimide hydrochloride (34 mg, 0.18 mmol) was added.
The solution was stirred at room temperature for 15 minutes, and 1-hydroxy-7-
azabenzotriazole (34 mg, 0.25 mmol) was then added. The resulting yellow
solution was stirred overnight. After 18 hours, the reaction was diluted with ethyl
acetate (20 mL) and washed with water (25 mL) and brine (10 mL). The organics
were dried over magnesium sulfate, filtered and concentrated. Purification by
colurnn chromatography (0 — 100% ethyl acetate in heptane) gave (+/—)-methyl 3-
(4-(3-methyl-1-(4-(4-(trifluoromethyl)-1 H-imidazol-1-yl)phenyl)butoxy)benzamido)
propanoate (70 mg, 90%). 'H NMR (400 MHz, CDCl3, &): 7.84 (s, 1H), 7.67 ~ 7.62
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(m, 2H), 7.58 (s, 1H), 7.53 — 7.46 (m, 2H), 7.39 ~ 7.34 (m 2H), 6.89 — 6.84 (m, 2H),
6.72 (t, J= 5.9 Hz, 1H), 5.28 (dd, J = 8.9, 4.5 Hz, 1H), 3.72 — 3.65 (m, 5H), 2.63 (m,
2H), 2.03 (m, 1H), 1.95 — 1.83 (m, 1H), 1.85 — 1.58 (m, 1H), 1.03 (d, J= 6.6 Hz,
3H), 0.99 (d, J = 6.3 Hz, 3H). MS (M+1): 504.0.

Step D: (+)=)-3-{4-(3-methyl-1-(4-{4-({trifluoromethy}-1 H-imidazol-1-yliphenyl)

butoxy)benzamidolpropanoic acid
Methyl 3-(4-(3-methyl-1-(4-(4~(trifluoromethyl)-1 H-imidazol-1-yl)phenyl)
butoxy)benzamido)propanoate (70 mg, 0.14 mma!) was dissolved in methanol (2

mL) and 1M lithium hydroxide (1 mL) was added. The reaction was stirred at room
temperature for 1 hour. The methanol was removed under reduced pressure and
the residue was diluted with water (2 mL). Upon stirring a precipitate forms. The
solution was further diluted with water (15 mL) and 1M NaOH (3 mL). The solution
was extracted with ether (20 mL). The organics were washed with water (10 mL)
and the aqueous layers were combined. The aqueous solution was acidified with
1M HCI to give a ¢loudy solution. The solution was extracted with ethyl acetate (2 x
15 mL). The combined organics were dried over sodium sulfate, filtered and
concentrated to give (+/—)-3-(4-(3-methyl-1-{4-(4-(trifuoromethyl)-1H-imidazol-1-
yl)phenyl)butoxy)benzamido)propanoic acid (53.1 mg, 78%) as an off-white solid.
"H NMR (400 MHz, CDClj, 8): 7.89 (s, 1H), 7.66 — 7.60 (m, 2H), 7.58 (s, 1H), 7.48
(d, J=8.5Hz, 2H), 7.36 (d, J= 8.5 Hz, 2H), 6.97 — 6.92 (m, 2H), 6.77 (t, J= 6 Hz,
1H), 5.29 (dd, J=9, 4.4 Hz, 1H), 3.73 — 3.63 (m, 2H), 2.66 — 2.64 (m, 2H), 2.06 -
2.00 (m, 1H), 1.95 - 1.83 (m, 1H), 1.62 (m, 1H), 1.03 (d, J = 6.6 Hz, 3H), 0.99 (d, J
= 6.6 Hz, 3H). MS (M+1): 490.2.

Example 3:  (+/-)-3-(6-(1-(4-(4-(trifluoromethy)-1 H-pyrazol-1-yl}phenoxybutyl)

nicotinamido)propanoic acid
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Step A: (+/--)-5-bromo-2-{1-{4-(4-(trifluoromethvyi}-1 H-pyrazol-1-ylphenoxyibutyl)
pyridine

0~

Intermediate (36) (216 mg, 0.50 mmol), 4-trifluoromethylpyrazole (68 mg,
0.50 mmol), copper(l) iodide (19 mg, 0.10 mmol), {rans-4-hydroxy-L-proline (26.2
mg, 0.20 mmol) and cesium carbonate (329 mg, 1.00 mmol) were suspended in
dimethylsulfoxide and heated to 85°C with stirring for 18 hours. The reaction was
diluted with ethyl acetate (25 mL) and washed with water (2 x 25 mL) and brine (20
mL). The organics were dried over magnesium sulfate, filtered and concentrated.
Purification by column chromatography (0 — 50% ethyl acetate in heptanes) gave 5-
bromo-2-(1-(4-(4-(trifluoromethy!)-1H-pyrazol-1-yl)phenoxy)butyl)pyridine (81 mg,
37%) as a clear oil. "H NMR (400 MHz, CDCls, 3): 8.63 (d, J=2.3 Hz, 1H), 8.00 (br.
s, 1H), 7.82 (br. s, 1H), 7.75 (dd, J= 8.4, 2.3 Hz, 1H), 7.49 - 7.43 (m, 2H), 7.26 (d,
overlaps with CHCl,;, 1H), 6.94 — 6.88 (m, 2H), 5.22 (dd, J= 8.0, 4.9 Kz, 1H), 2.03
—1.86 (m, 2H), 1.62 — 1.38 (m, 2H), 0.96 (t, J = 7.4 Hz, 3H).
Step B: (+/—)-ethyl 3-{6-(1-{4-(4-(trifluoromethyl}-1H-pyrazol-1-yl)ohenoxy)butyl)
nicotinamido)pronanoate

0
T
=
F =N
5-Bromo-2-(1-(4-(4-(triflucromethyl)-1H-pyrazol-1-yl)phenoxy)butyl)pyridine
(81 mg, 0.180 mmol), ethyl 3-aminopropanoate hydrochloride (85 mg, 0.55 mmol),
molybdenumhexacarbonyi (50 mg, 0.18 mmol), tri-fert-butylphosphonium
tetraftuoroborate (8.4 mg, 0.028 mmol), palladium{ll} acetate (2 mg, 8 pmol), and
1,8-diazabicycloundec-7-ene (150 pL, 1.1 mmol) were placed in a microwave vial
and suspended in dry acetonitrile (2 mL). The vial was capped and heated by a
Biotage Initiator microwave to 170°C for 2 minutes. The resulting dark amber
mixture was filtered through a 1” plug of silica gel, and eluted with ethyl acetate.
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The residue was concentrated and purification by column chromatography (0 —
100% ethyl acetate in heptane) gave (+/~)-ethy! 3-(6-(1-(4-(4-(trifluoromethyl)-1 H-
pyrazol-1-yl)phenoxy)butyl)nicotinamido)propanoate (42 mg, 45%) as a pale amber
glass. "H NMR (400 MHz, CDCl,, 8): 8.63 (dd, J= 2.2, 0.9 Hz, 1H), 8.01 - 7.97 (m,
2H), 7.82 (s, 1H), 7.48 —7.40 {m, 3H), 6.94 — 6.85 (m, 3H), 5.30 (dd, /=7.90, 4.8
Hz, 1H), 4.15 ( q, J = 7.2 Hz, 2H), 3.74 — 3.68 {m, 2H), 2.65 — 2.60 (m, 2H), 2.05 —
1.87 (m, 2H), 1.63 — 1.39 {m, 2H), 1.28 - 1.23 (m, 3H), 0.96 (t, J=7.4 Hz, 3H). MS
(M+1): 505 4.

nicotinamido)propanoic acid

(+—)-Ethyl 3-(6-(1-(4-{4-(triflucromethyl)-1 H-pyrazol-1-yl)phenoxy)butyl)
nicotinamido)propanocate (45 mg, 0.089 mmol) was dissolved in methanol (2 mL). 1
M NaOH (2 mL) was added with stirring at room temperature. After stirring for 6
hours, 1M HCI (2 mL) was added. The pH was adjusted to approximately 4, using
1M HCI and 1M NaOH. The resulting cloudy solution was extracted with ethyl
acetate (2 x 15 mL). The combined organic extracts were dried over sodium sulfate,
filtered and concentrated to give (+/-)-3-(6-(1-(4-(4-(trifluoromethyl)-1 H-pyrazol-1-
yl)phenoxy)butyl)nicotinamido)propanoic acid (42mg, 100%) as a foamy solid. 'H
NMR (400 MHz, CDCl;, 8): 8.23 (d, J= 1.6 Hz, 1H), 8.38 (dd, J=8.2, 2.1 Hz, 1H),
7.99 (s, 1H), 7.85 - 7.80 (m, 2H), 7.55 (d, 1H), 7.49 — 7.42 {m, 2H), 6.2 — 6.85 (m,
2H), 5.31 (dd, J=7.7, 4.8 Hz, 1H), 3.83 - 3.76 (m, 2H), 2.75 - 2.69 (m, 2H), 2.09 -
1.85 (m, 2H), 1.60 — 1.39 (m, 2H), 0.86 (t, J= 7.3 Hz, 3H). MS (M+1): 477.3.
Example 4: {+/—}-3-(4-(4-methyl-1-(4-{4-{trifluoromethyl)-1 H-pyrazol-1-vi)phenyl)

entan-2-vl\benzamidolpropanaic acid

F ¢
o
N
® > L~

Step A: methyl 4-{1-(4-bromophenvl)-4-methylpent-i-en-2-ylibenzoate
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4-Bromobenzyltriphenyiphosphonium bromide (2.07 g, 4.40 mmol) was suspended
in toluene (4.0 mL) and cooled to 0°C. Lithium bis(trimethylsilyl)amide (4.04 mL, 1.0
M in toluene) was added. The ice bath was removed and the reaction was allowed
to warm to room temperature and stir for 1 hour. A solution of Intermediate (10)
(180 mg, 0.817 mmol) in toluene (0.8 mL) was then added drop-wise, and the
reaction was allowed to stir for 18 hours. The reaction was diluted with water and
ethyl acetate. The layers were separated and the aqueous was extracted three
times with ethyl acetate. The combined organics were washed twice with 1N HCI
and once with bring, then dried over magnesium sulfate, filtered, and concenfrated.
The crude solid was taken up in heptane and the remaining solids
(triphenylphospine oxide) were filtered off. The filtrate was concentrated and
purified by column chromatography (0 — 10% ethyl acetate in heptane) to give
methyl 4-(1-(4-bromophenyl)-4-methylpent-1-en-2-yl)benzoate (184.7 ma, 61%) as
an approximate 1:1 mixture of E/Z isomers. 'H NMR (400 MHz, CDCls, &); 8.04 —
8.00 (m, 2H), 7.97 - 7.92 (m, 2H), 7.50 - 7.46 (m, 4H), 7.22 - 7.16 (m, 6H), 6.77 —
8.72 (m, 2H), 6.69 (s, 1H), 6.39 (s, 1H), 3.92 (s, 3H), 3.90 (s, 3H), 2.58 (d, J=74
Hz, 2H), 2.37 (dd, J= 7.2, 1.2 Hz, 2H), 1.68 ~ 1.57 (m, 1H), 1.51 (df, J= 13.5,6.8
Hz, 1H), 0.88 (d, /= 6.6 Hz, 6H), 0.78 (d, J = 6.6 Hz, 6H).

Step B: methvl 4-(4-methyl-1-(4-{4-(trifluoromethy}-1 H-pyrazol-1-vI}phenvlpent-1-
en-2-vhbenzoate
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An oven-dried and nitrogen-cooled vial was charged with 4-triflucromethyl
pyrazote (77.0 mg, 0.56 mmol), quinclin-8-ol {10mg, 0.07 mmol), copper(l) iodide
{14 mg, 0.073 mmol), and potassium carbonate (140 mg, 1.0 mmol). A solution of
methyl 4-(1-(4-bromophenyl)-4-methylpent-1-en-2-yl)benzoate (182.7 mg, 0.489
mmol) in dimethylsulfoxide (2.5 mL) was then added. The vial was capped and
evacuated and back-filled with nitrogen four times. The reaction was then heated to
90°C for 18 hours. The reaction was cooled to room temperature and partitioned
between saturated ammonium chloride and ethyl acetate. The aqueous layer was
extracted again with ethyl acetate, and the combined organics were dried over
magnesium sulfate, filtered, and concentrated. Column chromatography (0 — 10%
ethy! acetate in heptane) provided methyl 4-(4-methyl-1-(4-(4-(trifluoromethyl-1H-
pyrazol-1-yl)phenyl)pent-1-en-2-yl)benzoate (19.8 mg, 9.5%) as an approximate 1:1
mixture of E/Z isomers. 'H NMR (400 MHz, CDCl, 5): 8.20 (s, 1H), 8.08 (s, 1H),
8.05 - 8.01 (m, 2H), 7.98 - 7.93 (m, 2H), 7.91 (s, 1H), 7.83 (s, 1H), 7.71 - 7.66 (m,
2H), 7.53 — 7.49 (m, 2H), 7.46 — 7.42 (m, 2H), 7.41 - 7.36 (m, 2H), 7.24 — 7.20 (m,
2H), 7.01 —6.96 (m, 2H), 6.78 (s, 1H), 6.49 (s, 1H), 3.92 (s, 3H), 3.90 (s, 3H), 2.62
(d, J=7.2Hz, 2H), 2.41 (dd, J=7.2, 1.0 Hz, 2H), 1.70 — 1.48 (m, 2H), 0.90 (d, J=
6.6 Hz, 6H), 0.80 (d, J = 6.6 Hz, 6H). MS (M+1): 429.3.

Step C: 4-(4-methyl-1-(4-(4-(trifluoromethyl}-1 H-pyrazol-1-yhphenyl)pent-1-en-2-yl)

F«SF_\
! N

N

benzoic acid

Methyl 4-(4-methyl-1-(4-(4-(trifluoromethyl)-1 H-pyrazol-1-yl)phenyl)pent-1-
en-2-yl)benzoate (19.8 mg, 0.0460 mmol) was dissolved in methano! (0.5 mL) and
tetrahydrofuran (0.5 mL). 1 N Sodium hydroxide (0.092 mL) was added and the
reaction was stirred at room temperature for 60 hours. The reaction was
concenirated. The crude residue was taken up in water and acidified to pH = 2 with
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1N HCI. This solution was extracted four times with ethy! acetate, dried over
magnesium sulfate, filtered, and concentrated to provide 4-(4-methyl-1-(4-(4-
(trifluoromethyl)-1H-pyrazol-1-yl)phenyl)pent-1-en-2-yl)benzoic acid (18.3 mg, 96%)
as an approximate 1:1 mixture of E/Z isomers. 'H NMR (400 MHz, CD20D, 3): 8.76
(s, 1H), 8.62 (s, 1H), 8.02 (d, J = 8.4 Hz, 2H), 7.98 (s, 1H), 7.97 — 7.93 (m, 2H),
7.90 (s, 1H), 7.85 - 7.79 (m, 2H), 7.58 (d, J=8.4 Hz, 2H), 7.54 — 7.47 (m, 4H), 7.30
—7.24 (m, 2H), 7.06 — 7.00 (m, 2H), 6.84 (s, 1H), 6.56 (s, 1H), 2.70 (d, J=7.2 Hz,
2H), 2.46 (dd, J=7.2, 1.0 Hz, 2H), 1.63 (dt, J=13.5, 6.7 Hz, 1H), 1.57 - 1.46 (m,
1H), 0.82 (d, J= 6.6 Hz, 6H), 0.80 (d, J= 6.6 Hz, 6H).

Step D: (+/=)-methy! 3-(4-(4-methyl-1-{4-(4-{riffuoromethyl)-1 H-pyrazol-1-
Nphenylipentan-2-vl}benzamido)propancate

To a solution of 4-(4-methyl-1-(4-(4-(trifluoromethyl}-1 H-pyrazol-1-
yl)phenyl)pent-1-en-2-yl)benzoic acid (18.3mg, 0.0440mmol), methyl 3-
aminopropanoate hydrochloride (6.70 mg, 0.0480 mmol), 1-hydroxy-7-aza
benzotriazole (6.00 mg, 0.0440mmol), and triethylamine (6.6 pL, 0.047 mmo!) in
dichloromethane (0.5 mL), was added 1-ethyl-3-(3-dimethylaminopropyl)
carbodiimide hydrochloride (8.50 mg, 0.0440 mmol). The reaction was stirred at
room temperature for 18 hours, The reaction was diluted with dichloromethane and
was washed with water and brine. The organic layer was dried over magnesium

sulfate, filtered and concentrated.

This crude material was dissolved in methanol (15 mL) and was cycled
through a THALES Nano H-cube (10% Pd/C catalyst cartridge, 50°C, full hydrogen
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setting, 1mL/min) for 2 hours. The crude reaction was concentrated. Purification by
column chromatography (0 — 40% ethyl acetate in heptane) gave methyl 3-(4-(4-
methyl-1-(4-(4-(trifluoromethyi)-1 H-pyrazol-1-yl)phenyl)pentan-2-yl)benzamido)
propanoate (4.2mg, 19%). '"H NMR (400 MHz, CDCls, 3): 8.10 (s, 1H), 7.85 (s, 1H),
7.65-7.60 (m, 2H), 7.48 — 7.42 (m, 2H), 7.14 - 7.09 (m, 2H), 7.06 —7.00 (m, 2H),
8.79 —6.72 (m, 1H), 3.73 — 3.67 (m, 5H), 3.00 — 2.91 (m, 2H), 2.86 — 2.78 (m, 1H),
2.66 —2.61 (m, 2H), 1.67 (m, 1H), 1.52 - 1.43 (m, 1H), 1.38 — 1.27 (m, 1H), 0.82
(dd, J= 6.5, 2.4 Hz, 6H). MS (M+1): 502.4.

Step E: (+/—)-3-(4-(4-methyl-1-(4-(4-(tnflucromethyl}-1 H-pyrazol-1-vl)phenyl)pentan-
2-yl)benzamido)propanoic acid

Methyl 3-(4-(4-methyl-1-(4-(4-{trifluoromethyl)-1 H-pyrazol-1-yl)phenyl)pentan-2-
yl)benzamido)propanoate (4.2 mg, 0.0080 mmol) was dissolved in 1.1 methanok:
tetrahydrofuran (0.50 mL). 1N NaOH (0.024 mL) was added and the reaction was
stirred at room temperature for 18 hours. The reaction was concentrated to

dryness. The crude residue was taken up in water and acidified to pH = 2 with 1N
HCI. This solution was extracted three times with ethyl acetate. The combined
organics were dried over magnesium sulfate, filtered, and concentrated to give (+/—
)-3-(4-(4-methyl-1-(4-(4-(trifluoromethyl)-1 H-pyrazol-1-yl)phenyi)pentan-2-
yl)benzamido)propanoic acid (4.0 mg, 100%), as a white solid. "H NMR (400 MHz,
CD30D, 8): 8.62 (s, 1H), 7.91 (s, 1H), 7.69 — 7.64 (m, 2H), 7.58 — 7.53 (m, 2H),
7.22-717 (m, 2H), 7.14 - 7.09 (m, 2H), 3.62 — 3.55 (m, 2H), 3.09 — 2.96 (m, 2H),
2,90 —2.81 (m, 1H), 2.60 (1, /= 6.9 Hz, 2H), 1.78 — 1.68 (m, 1H), 1.52 (ddd, J =
13.7, 9.2, 4.9 Hz, 1H), 1.39 — 1.25 (m, 1H), 0.83 (dd, J= 6.4, 4.7 Hz, 6H). MS
(M+1): 488.4,

Example 5: (+{=)-3-(4-(1-{6-(4-({trifluoromethvl}-1H-pyrazol-1-ylpyridine-3-

laminobutyNbenzamidolpropanoic acid

\KE; —-(/t\>——NH 0

NH

OH
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The title compound was prepared by a method analogous to that described
for Example 1 using Intermediate (32). 'H NMR (400 MHz, CDCls, §): 8.54 (s, 1 H),
7.83(s, 1H), 7.81 (d, J=2.8Hz, 1H), 7.68 (d, J=8.4 Hz, 2 H), 7.62 (d, J=8.97
Hz, 1 H), 7.38 (d, J= 8.4 Hz, 2 H), 7.06 (t, J=5.95 Hz, 1 H), 6.98 (dd, J=8.97, 2.8
Hz, 1 H), 4.37 (t, J= 6.83 Hz, 1 H), 3.71 (m, 2H), 2.70 (t, /= 5.85 Hz, 2 H), 1.92 —~
1.72 (m, 2 H), 1.50 — 1.26 (m, 2 H), 0.93 (1, J=7.32 Hz, 3 H). MS(M+1): 476.3.
: 3-(4-(1-(6-(4-

benzamido)propanoic acid, Isomer 1

The title compound is obtained by resolving racemic 3-(4-(1-(6-(4-

{trifluoromethyl)}-1 H-pyrazol-1-yl)pyridine-3-ylamino)butyl)benzamido)propanoic acid
Example 5, by chiral SFC. Column: Chiralpak AD-H. Dimensions: 4.8mm x 25¢cm,
Mobile Phase: 70/30 COz/methanol. Flow Rate: 2.5 mL/min. Modifier: none.
Retention time: 4.05 minutes.

benzamido)propanoic acid, Isomer 2

The title compound is obtained by resolving racemic 3-(4-(1-(6-(4-
{trifluoromethyl)-1 H-pyrazol-1-yl)pyridine-3-ylamino)butyl)benzamido)propanoic
acid, the compound of Example 5, by chiral SFC. Column: Chiralpak AD-H.
Dimensions: 4.6mm x 25cm. Mobile Phase: 70/30 COz/methanol, Flow Rate: 2.5
mbL/min. Modifier: none. Retention time: 6.40 minutes.

Example 8: (+-—)-3-(4-
3-ylaming)methy)benzamidopropanoic acid

trifluoromethyl}-1H-imidazol-1-yl
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OH

The title compound was prepared by a method analogous to that described
for Example 1 using Intermediate (31) and Intermediate (6). '"H NMR (400 MHz,
CDCls, 8):8.29 (s, 1H), 7.81 (s, 1 H), 7.76 (d, J= 2,73 Hz, 1 H), 7.68 (d, J= 8.19
Hz, 2 H), 7.37 (d, J=8.19 Hz, 2 H), 7.09 - 7.05 (m, 1 H), 6.96 - 6.90 {m, 1 H), 6.85
—-6.80(m, 1 H),4.14 (d, J=8.38 Hz, 1 H), 3.73~3.66 (m, 2 H), 2.72- 2.64 (m, 2
H) 2.24 - 2.14 (m, 1 H), 2.00 - 1.88 (m, 1 H), 1.75 - 1.20 (m, 7 H). MS (M+1):
502.2.

trifluoromethvl}-1H-imidazol-1-vhyridine-3-

laminobufvlbenzamido)propanoic acid

IO

NH

o
OH

The title compound was prepared by a method analogous to that described
for Example 1 using Intermediate (8). Column; Waters Atlantis dC18 4.6x50mm,
5um. Modifier: TFA 0.05%. Gradient: 85%H20 / 5%MeCN linear to 5%H,0 /
95%MeCN over 4.0min, HOLD at §%H,0 / 85%MeCN to 5.0min. Flow: 2.0mL/min.
Retention time; 2,83 min. MS (M+1): 476.4,

Example 10: 3-(4-{1-(6-(4-(trifluoromethy)}-1H-imidazol-1-y) yridine-3-
lamino)buiyl)benzamido)propanoic acid, Isomer 1

F
F NH




WO 2012/107850 PCT/IB2012/050349
122

The title compound is obtained by resolving racemic 3-(4-(1-(6-(4-
{trifluoromethyl}1H-imidazcl-1-yl) yridine-3-ylamino)butyl)benzamido}propanoic
acid Example 9, by chiral SFC. Column: Chiralpak AD-H. Dimensions; 4.6mm x
25cm. Mobile Phase: 65/35 CO4/ethanol. Flow Rate: 2.5 mL/min. Modifier: none.
Retention time: 4.990 minutes.

Example 11: 3-{4-(1-(6-(4-(trflucromethyl}-1 H-imidazol-1-yl) yridine-3-
lamino)butylibenzamidolpropanoic acid, Isomer 2

\é\/ @-Nﬂ 0

NH

o
OH
The title compound is obtained by resclving racemic 3-(4-{(1-(6-(4-

{trifluoromethyl -1 H-imidazol-1-yl)pyridine-3-ylamino)butyl)benzamid o)propanoic
acid Example 9, by chiral SFC. Column: Chiralpak AD-H. Dimensions: 4.6mm x

25cm. Mobile Phase: 65/35 COlfethanol. Flow Rate: 2.5 mlL/min. Modifier: none.
Retention time: 7.410 minutes.

Example 12: {+/-}-3-(4-(1-(4-{4-(trifiluoromethyl)-1 H-pyrazol-1-y\phenylamino)

butylYbenzamido)propanoic acid

/N\
jp@? o
F o
L F NH
o=§

The title compound was prepared by a method analogous to that described
for Example 1 using Intermediate (5) and Intermediate (52). "H NMR (400 MHz,
CDCl,, 6): 7.91 (s, 1H), 7.78 (s, 1H), 7.67 (d, J= 7.6 Hz, 2H), 7.35 (d, J= 6.8 Hz,
2H), 7.27 {d, J=7.2 Hz, 2H), 7.03 - 6.88 {m, 1H), 6.60 — 6.42 (m, 2H), 4.33 (t, /=
8.3 Hz, 1H), 3.64 (s, 2H), 2.72 — 2.54 {m, 2H), 1.87 -~ 1.65 (m, 2H), 1.51 - 1.22 (m,
2H), 0.90 (t, J= 7.0 Hz, 3H). MS (M+1): 475.2.

Example 13: (+/~}-3-{4-(1-(3.5-dimethyl-4-(4-(trifluoromethvl)-1 H-pyrazol-1-
yphenvlaminelbutylbenzamido)propanoic acid
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N NH O

F
E NH

o)
OH

The title compound was prepared by a method analogous to that described
for Example 1 using Intermediate (8). "H NMR (400 MHz, CDClj, 8): 7.91 (s, 1 H),
7.72-7.61(m, 3 H),7.39(d, J=8.00Hz, 2 H), 721 - 7.12 {br. t, J= 5.6 Hz, 1 H),
6.49 (5, 2 H), 4.36 (m, 1 H), 3.75-3.58 (m, 2 H), 2.71 - 2.57 (m, 2 H), 1.91-1.76
(m, 2 H), 1.84 (s, 6 H), 1.40 - 1,16 (m, 2 H), 0.88 (t, J=7.32 Hz, 3 H). MS (M+1).
503.2.

Example 14: 3-(4-(1-(3.5-dimethyl-4-(4-{irifluoromethy}-1 H-pyrazol-1-yl)
henylamino)butyllbenzamido)propanocic acid, Isomer 1

fN\
KE/N NH 0
F —
E F f C NH
o=§
OH

The title compound is obtained by resolving racemic 3-(4-(1-(3.5-dimethyl-4-
(4-(trifluoromethyl)-1 H-pyrazol-1-yl)phenylaminobutyl)benzamido)propanoic acid
Example 13, by chiral SFC. Column; Chiralpak AD-H. Dimensions: 4.6mm x 25cm.
Mobile Phase: 75/25 CO./2-propanol. Flow Rate: 2.5 mL/min. Modifier: none.
Retention time: 3.77 minutes.

Example 15: 3-(4-(1-(3.5-dimethvl-4-{4-{triflugromethyl}1 H-pyrazol-1-vl)
henylamino)butylbenzamido)propanocic acid, Isomer 2

/N\
F\g;/N NH 0
e F NH
o=§
OH
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The title compound is obtained by resolving racemic 3-(4-{1-(3,5-dimethyl-4-
(4-(trifluoromethyl)-1H-pyrazol-1-yl)phenylamino)butyl)benzamido)propanoic acid
Example 13, by ¢hiral SFC. Column: Chiralpak AD-H. Dimensions: 4.6mm x 25¢m.
Mobile Phase: 75/25 CO./2-propanol. Flow Rate: 2.5 mL/min. Modifier: none,
Retention time: 4.62 minutes.

Example 16: {+/=)-3-(4-(1-(4-(4-({trifluoromethyl}-1 H-imidazol-1-yliehenylamino)
butyhhenzamido)propanoic acid

N=\
F%/N—Q—NH
F
F

NH

O=§
OH

The title compound was prepared by a method analogous to that described
for Example 1 using Intermediate (5) and Intermediate (54). '"H NMR (400 MHz,
CDCla, 8): 7.77 (s, 1H), 7.73 (d, J=8.2 Hz, 2H), 7.43 (s, 1H), 7.39 (d, J= 8.4 Hz,
2H), 7.06 (dt, J= 8.8, 3.5 Hz, 2H), 6.83 (t, J = 6.1 Hz, 1H), 6.53 (dt, J= 8.8, 3.3 Hz,
2H), 4.38 (t, J= 6.7 Hz, 1H), 3.73 (q, J = 6.0 Hz, 2H), 2.71 (t, J= 5.8 Hz, 2H), 1.88
- 1.73 {m, 2H), 1.63 ~ 1.31 (m, 2H), 0.97 {t, J= 7.3 Hz, 3H). MS (M+1): 475.2.
4-{trifluoromethyl-1H-imidazol-1-yl
benzamido)propanoic acid, lsomer 1

%“ S XeSi

NH

henylaminolbutyl

0
OoH

The title compound is obtained by resolving racemic 3-(4-(1-(4-(4-
(trifluoromethyl)-1 H-imidazol-1-yl)phenylamino)butyl)benzamido)propanoic acid
Example 16, by chiral SFC. Column: Chiralpak AD-H. Dimensions: 10mm x
250mm. Mobile Phase: 70/30 COz/methanol. Flow Rate: 10.0mLmin. Modifier:
none. Retention time: 7.25 minutes.

Example 18: 3-{4-(1-(4-{4-(trifluoromethyh)-1H-imidazol-1-vl

butyhbenzamido)propanoic acid, [somer 2
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F NH

O
OH
The title compound is obtained by resolving racemic 3-(4-(1-(4-(4-

(trifluoromethyl)-1 Himidazol-1-yl)phenylamino)butyl }benzamido)propancic acid
Example 16, by chiral SFC. Column: Chiralpak AD-H. Dimensions: 10mm X
250mm. Mobile Phase: 70/30 COy/methanol. Flow Rate: 10.0mL/min. Modifier:
none. Retention time: 8.80 minutes.

Example 19: (+/-)-3-(4-{1-(4-{4-(trifluoromethvl)-1H-imidazol-1-
yliphenoxyibutybenzamidolpropanoic acid

L
N

N

—

F

F ¥
Step A: (+i=}methyl 4-(1-(4-(4-{trifluoromethyl)-1 H-imidazol-1-yl)phenoxy)
butylibenzoate

=g

N\%_/‘

A mixture of Intermediate (27) (130 mg, 0.32 mmol), 4-(trifluoromethyl}-1+-
imidazole {50 mg, 0.37 mmol), quinolin-8-ol (7.0 mg, 0.048 mmol), copper(l) iodide
{8.1 mg, 0.048 mmol), and potassium carbonate (90.0 mg, 0.65 mmol) in
dimethylsulfoxide (1.5 mL) was stirred under nitrogen at 100°C overnight. The
reaction mixture was cooled to ambient temperature and partitioned between ethyl
acetate and saturated ammonium chloride. The organic [ayer was dried over
magnesium sulfate, filtered and concentrated. Purification by column
chromatography gave (+/—)}methyl 4-(1-(4-(4-(trifluoromethy!)-1 H-imidazol-1-
yl)phenoxy)butyl)benzoate (95 mg, 71%). 'H NMR (400 MHz, CDCl;, 3): 8.02 - 7.98
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(m ,2H), 7.68 (s, 1H), 7.44 - 7.42 (m, 1H), 7.41 - 7.37 (m, 2H), 7.18 = 7.14 (m, 2H),
8.91 - 6.86 (m, 2H), 5,18 —5.12 (m, 1H), 3.88 (s, 3H), 2.07 - 1.94 (m, 1H), 1.87 —
1.75 (m, 1H), 1.60 — 1.36 (m, 2H), 0.98 - 0.91 {m, 3H).

Step B: (+/-)-4-{1-(4-(4-{trifluoromethyi)-1 H-imidazol-1-yl)phenoxybutyllbenzoic
acid

(o]

g
0.
Q.

Lithium hydroxide (1.0 mL, 1N in water, 1.0 mmol) was added to a room
temperature solution of methyl 4-(1-(4-(4-(trifluoromethyl}-1 H-imidazol-1-
yliphenoxy)butylbenzoate (95 mg, 0.23 mmol) in tetrahydrofuran (2 mL). The
solution was stirred at ambient temperature for 18 hours, then at reflux for 2 hours.
The mixture was cooled to room temperature and acidified to pH = 2 with 1N HCI.
The mixture was extracted with ethyl acetate. The organic layer was dried over
magnesium sulfate, filtered and concentrated to give (+/-)-4-{1-(4-{4-
(trifluoromethyl)-1 H-imidazol-1-yl)phenoxy)butyl)benzoic acid (80 mg, 87%). 'H
NMR (400 MHz, CDCls, &): 8.09 - 8.04 (m, 2H), 7.71 (s, 1H), 7.46 — 7.41 (m, 3H),
7.20-7.14 (m, 2H), 6.92 - 6.87 (m, 2H), 5.20 - 5.14 (m, 1H), 2.08 — 1.95 {(m, 1H),
1.88 - 1.76 (m, 1H), 1.62 - 1.36 (m, 2H), 1.01 — 0.92 (m, 3H).

4-(trifluoromethy}-1 H-imidazol-1-y}phenoxybutyl

benzamidolpropanoate

FF
1-Ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (40 mg, 0.21

mmol) was added to a room temperature solution of (+/-}4-(1-(4-(4-(trifluoromethyl)
-1H-imidazol-1-yl)phenoxy)butyl)benzoic acid (80 mg, 0.20 mmol), methyl 3-
aminopropanoate hydrochloride (28 mg, 0.20 mmol), 1-hydroxy-7-azabenzotriazole
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(30 mg, 0.22 mmoal), and triethylamine (31 yL, 0.22 mmol) in dichloromethane (2
mL). The solution was stirred at room temperature overnight. The reaction mixture
was diluted with dichloromethane (20 mL) and washed with water, then brine. The
organic layer was dried over magnesium sulfate, filtered and concentrated to give
(+/-)-methyl 3-(4-(1-(4-(4-(trifluoromethyl)-1 H-imidazol-1-yl)phenoxy)buty!)
benzamido)propanoate (89 mg, 90%). 'H NMR (400 MHz, CDClg, 8): 7.74 - 7.70
(m, 2H), 7.69—7.66 (s, 1H), 7.44 — 7.41 (m, 1H), 7.40 — 7.36 (m, 2H), 7.18 - 7.13
(m, 2H), 6.91 - 6.86 (m, 2H), 6.83 - 8.75 (m, 1H), 5.16 — 5.12 (m, 1H), 3.72 - 3.66
(m, 5H), 2.66 — 2.60 (m, 2H), 2.06 - 1.93 {(m, 1H), 1.86 — 1.74 (m, 1H), 1.55 - 1.35
(m, 2H), 0.99 - 0.91 (m, 3H).

Step D: (+/-)-3-(4-(1-(4-(4-(trifluoromethyl)-1 H-imidazol-1-yhphenoxy)butyl)
benzamido)propanoic acid

Lithium hydroxide (1.0 mL, 1N in water, 1.0 mmol) was added to a room
temperature solution of (+/~)-methy| 3-(4-{1-(4-(4-{trifluoromethyl)-1 H-imidazol-1-
yhphenoxy )butyl)benzamido)propanoate (89 mg, 0.18 mmol) in tetrahydrofuran (2
mL). The solution was stirred at room temperature 5 hours. The mixture was
acidified to pH = 2 with 1N HC, and extracted with ethyl acetate. The organic layer
was dried over magnesium sulfate, filtered and concentrated to give (+/-)-3-(4-(1-
(4-(4-(trifluoromethyl)-1H-imidazol-1-yl)phenoxy)butyl)benzamido)propanocic acid
(84 mg, 98%). 'H NMR (400 MHz, CDCl3, 8): 7.74 — 7.88 (m, 3H), 7.45 — 7.41 (m,
1H), 7.38 - 7.34 (m, 2H), 7.18 — 7.12 (m, 2H), 6.91 - 6.85 (m, 2H), 6.84 — 8.77 (m,
1H), 5.17 = 5.11 (m, 1H), 3.73 - 3.65 (m, 2H), 2.71 - 2.64 {m, 2H), 2.03 - 1.84 (m,
1H), 1.86 - 1.74 (m, 1H), 1.60 — 1.35 (m, 2H), 0.99 - 0.91 (m, 3H). MS (M+1):
475.9.

Example 20: {+/—}-3-(4-(1-{4-{4-(methylthio)-1 H-pyrazol-1-y])phenoxy)butyl}

benzamidolpropanoic acid

Copper iodide (1.31 g, 6.87 mmol), quinolin-8-ol (1.00 g, 6.87 mmol), and
potassium carbonate (10.5 g, 76.0 mmol) were combined and pulverized. 78 mg of
this mixture was added to 4-(methylthio}-1H-pyrazole (0.400 mmol) in a two dram
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vial. A solution of Intermediate (27) (123 mg, 0.300 mmol) in dimethylsulfoxide
(0.500 mL) was added to the vial under a stream of dry nitrogen. The vial was
capped and agitated on an orbital shaker at 120°C for 12 hours. The reaction
mixture was concentrated /in vacuo.

To the crude residue was added methanol (2.0 mL), tetrahydrofuran (1.0
mL), and aqueous lithium hydroxide (2.0 M, 2.0 mL). The reaction was agitated on
an orbital shaker at 60°C for 12 hours. The reaction mixture was concentrated in
vacuo and the remaining crude residue was carefully acidified with 1.0M agueous
hydrochloric acid (5.0 mL). The resulfing acidified mixiure was concentrated in
vacuo.

A mixture of fert-butyl 3-aminopropanoate hydrochloride (12.3 g, 67.7
mmol), 1-hydroxybenzotriazole {6.89 g, 456 mmol) and 1-ethyl-3-(3-dimethylamino
propyl)carbodiimide hydrochloride (12.9 g, 67.3 mmol) was suspended in
tetrahydrofuran (450 mL). A 3.0 mL aliquot of this solution was transferred to the
crude acid from the previous transformation. Triethylamine (0.167 mL, 1.20 mmol)
was added and the mixture was agitated on an orbital shaker overnight. The
reaction mixture was treated with Si-diamine scavenger (ca. 5.0 eq) and was
agitated for 12 hours on an orbital shaker. The reaction was filtered through a silica
gel plug, washing with tetrahydrofuran (three times). The combined organic filtrate
was concentrated in vacuo.

To the crude residue was added dichloromethane (4.0 mL), followed by
trifluoroacetic acid (2.0 mL). The reaction was agitated on an orbital shaker for 12
hours. The reaction mixture was concentrated in vacuo. Purification by reversed-
phase HPLC on a Waters Sunfire Cyg 18 X 100 mm, 0.005 mm column eluting with
a gradient of water in acetonitrile (0.05% trifluoroacetic acid modifier) gave (+/~)-3-
(4-(1-(4-(4-(methylthio)-1H-pyrazol-1-yl)phenoxy)buiyl)benzamido)propanoic acid
(39.7 mg, 23% over 4 steps). Analytical LCMS: retention time 3.25 minutes
{Atlantis Cyg 4.6 x 50 mm, 5 pM column; 95 % water/acetonitrile linear gradientto §
% water/acetonitrile over 4.0 minutes, hold at § % water/acetonitrile to 5.0 minutes;
0.05 % trifluoroacetic acid modifier; flow rate 2.0 mL/minute); MS (M+1): 454.0.

Example 21:

benzamido)propanoic acid
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=N,
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o

NH

o
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The title cornpound was prepared by a method analogous to that described
for Example 20 using 3-fert-butyl-1 H-pyrazole. Purification by reversed-phase
HPLC on a Waters Sunfire Cqg 19 x 100 mm, 0.005 mm column eluting with a
gradient of water in acetonitrile (0.05% trifluoroacetic acid modifier) gave (+/-)-3-(4-
(1-(4-(3-tert-butyl-1 H-pyrazol-1-yl )phenoxy butyl)benzamido)propancic acid (50.3
mg, 29% over 4 steps). Analytical LCMS: retention time 3.71 minutes (Atlantis Cqg
4.6 x 50 mm, 5 pM column; 95 % water/facetonitrile linear gradient to 5 %

water/acetonitrile over 4.0 minutes, hold at 5 % water/acetonitrile to 5.0 minutes;
0.05 % trifluoroacetic acid modifier; flow rate 2.0 mL/minute); MS (M+1): 464.0.

The title compound was prepared by a method analogous to that described
for Example 20 using 4-chloro-3-methyl-1 H-pyrazole. Purification by reversed-
phase HPLC on a Waters Sunfire Cqg 18 x 100 mm, 0.005 mm column eluting with
a gradient of water in acetonitrile {0.05% trifluoroacetic acid modifier) gave (+/-)- 3-
(4-(1-(4-(4-chioro-3-methyl-1 H-pyrazol-1-yl)phenoxy)butyl)benzamido)propancic
acid (31.4mg, 18% over 4 steps). Analytical LCMS: retention time 3.44 minutes
(Atlantis C1s 4.6 x 50 mm, 5 pM column; 95 % water/acetonitrile linear gradientto 5
% water/acetonitrile over 4.0 minutes, hold at 5 % water/acetonitrile to 5.0 minutes;
0.05 % trifluoroacetic acid modifier; flow rate 2.0 mL/minute); MS (M+1): 456.0.

Example 23:
propanoic acid
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NH

o
OH
The title compound was prepared by a method analogous to that describad

for Example 20 using 4-chloro-1H-pyrazole. Purification by reversed-phase HPLC
on a Waters Sunfire Cqg 18 x 100 mm, 0.005 mm column eluting with a gradient of
water in acetonitrile (0.05% trifluoroacetic acid modifier) gave (+/-)-3-(4-(1-(4-(4-
chloro-1 H-pyrazol-1-yl)phenoxy)butyl)benzamido)propanoic acid (40.1 mg, 24%
over 4 steps). Analytical LCMS: retention time 3.31 minutes (Atlantis C15 4.6 X 50
mm, 5 pM column; 95 % water/acetonitrile linear gradient to 5 % water/acetonitrile
over 4.0 minutes, hold at 5 % water/acetonitrile to 5.0 minutes; 0.05 %
trifluoroacetic acid modifier; flow rate 2.0 mlL/minute); MS (M+1): 441.0.

Example 24: (+/=)-3-(4-(1-(4-(4-ethyl-3-methvl-1 H-pyrazol-1-ylphenoxy)butyl)
benzamido)propanoic aci

d
/N\
0904
——
NH
03§
OH

The title compound was prepared by a method analogous to that described

for Example 20 using 4-ethy!-3-methyl-1 H-pyrazole. Purification by reversed-phase
HPLC on a Waters Sunfire C4g 18 x 100 mm, 0.005 mm column ¢luting with a
gradient of water in acetonitrile (0.05% triflucroacetic acid modifier) gave (+/-)-3-(4-
(1-(4-(4-ethyl-3-methyl-1 H-pyrazol-1-yl)phenoxy)butyl)benzamido)propanoic acid
(15.2 mg, 8% over 4 steps). Analytical LCMS: retention time 3.18 minutes (Atlantis
Cis 4.6 x 50 mm, 5 pM column; 95 % water/acetonitrile linear gradient to 5 %
water/acetonitrile over 4.0 minutes, hold at 5 % water/acetonitrile to 5.0 minutes;
0.05 % trifluoroacetic acid modifier; fiow rate 2.0 mL/minute); MS (M+1): 450.0.

benzamidolpropanocic acid
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OH
The title compound was prepared by a method analogous to that described

for Example 20 using 3,5-diethyl-1 H-pyrazole. Purification by reversed-phase HPLC
on a Waters Sunfire Cia 19 x 100 mm, 0.005 mm colurmn eluting with a gradient of
water in acetonitrile (0.05% trifluoroacetic acid modifier) gave (+/-}-3-(4-(1-(4-(3,5-
diethyl-1H-pyrazol-1-yl)phenoxy)butyl)benzamido)propanoic acid (24.4 mg, 14.1
%). Analytical LCMS: retention time 3.31 minutes (Atlantis C4s 4.6 x 50 mm, 5 uM
column; 95 % water/acetonitrile linear gradient to 5 % water/acetonitrile over 4.0
minutes, hold at 5 % water/acetonitrile to 5.0 minutes; 0.05 % trifluoroacetic acid
modifier; flow rate 2.0 mL/minute); MS (M+1): 464.1.

Example 26: (+/—}-3-{4-(1-{4-(4-methyl-1H-pyrazol-i-yDphenoxy)butyllbenzamido)

ropanoic acid
/Nu
/E/N‘Q—O P
o

NH

Q
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The title compound was prepared by a method analogous to that described
for Example 20 using 4-methyl-1H-pyrazole. Purification by reversed-phase HPLC
on a Waters Sunfire Cys 19 x 100 mm, 0.005 mm column eluting with a gradient of
water in acetonitrile (0.05% trifluoroacetic acid modifier) gave (+/~)-3-(4-{1-(4-(4-
methyl-1H-pyrazol-1-yl)phenoxy)butyl)benzamido)propancic acid (57.5 mg, 36%
over 4 steps). Analytical LCMS: retention time 3.10 minutes (Atlantis Cqg 4.6 x 50
mm, 5 UM column; 95 % water/acetonitrile linear gradient to 5 % water/acetonitrile
over 4.0 minutes, hold at 5 % water/agetonitrile to 5.0 minutes; 0.05 %
trifluoroacetic acid modifier; flow rate 2.0mL/minute); MS (M+1); 422.,0,

Example 27: {+/=)- 3-{(4-(1-(4-(3-iscoropyl-1H-pyrazol-1-yl)phenoxybutyl)

benzamido)propanoic acid
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The titte compound was prepared by a method analogous to that described
for Example 20 using 3-isopropyl-1H-pyrazole. Furification by reversed-phase
HPLC on a Waters Sunfire C4g 19 x 100 mm, 0.005 mm column eluting with 2
gradient of water in acetonitrile (0.05% triflucroacetic acid modifier) gave (+/~)- 3-(4-
{1-(4-(3-isopropyl-1H-pyrazol-1-yl)phenoxyhutyl)benzamido)propanoic acid (38.6
mg, 23% over 4 steps). Analytical LCMS: retention time 3.43 minutes (Atlantis C1s
4.6 x 50 mm, 5 yM column; 85 % water/acetonitrile linear gradient to 5 %

water/acetonitrile over 4.0 minutes, hold at 5 % water/acetonitrile to 5.0 minutes;
0.05 % trifluoroacetic acid modifier; flow rate 2.0mL/minute); MS (M+1): 450.0.

QH

The title compound was prepared by a method analogous to that described
for Example 20 using 4-fluoro-1H-pyrazole. Purification by reversed-phase HPLC
on a Waters Sunfire Cq5 19 x 100 mem, (.005 mm column eluting with a gradient of
water in acetonitrile (0.05% trifluoroacetic acid modifier) gave (+/-)-3-(4-(1-(4-(4-
fluoro-1 H-pyrazol-1-yl)phenoxy)butyl)benzamido)propanoic acid (34.4 mg, 23%
over 4 steps). Analytical LCMS: retention time 3.25 minutes (Atlantis C1g 4.6 x 50
mm, 5 M column; 85 % waterfacetonitrile linear gradient to 5 % water/acetonitrile
over 4.0 minutes, hold at 5 % water/acetonitrile to 5.0 minutes; 0.05 %
trifluoroacetic acid maodifier; flow rate 2.0mL/minute); MS (M+1): 454.0.

Example 29: {+/-)-3-(4-(1-(4-(3-methyil-1H-pyrazol-1-yi\phenoxy)butylbenzamido)
propanoic acid
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The titte compound was prepared by a method anzalogous to that described
for Example 20 using 3-methyl-1H-pyrazole. Purification by reversed-phase HPLC
on a Waters Sunfire Gz 19 x 100 mm, 0.005 mm column eluting with a gradient of
water in acetonitrile {(0.05% trifluoroacetic acid maodifier) gave (+/-)-3-(4-(1-(4-(3-
methyl-1H-pyrazol-1-yl)phenoxy)butyl)benzamido)propanoic acid (52 mg, 32% over
4 steps). Analytical LCMS: retention time 3.02 minutes (Atlantis C45 4.6 x 50 mm, 5
uM column; 85 % water/acetonitrile linear gradient to 5 % water/acetonitrile over 4.0
minutes, hold at 5 % water/acetonitrile to 5.0 minutes; 0.05 % trifluoroacetic acid
modifier; flow rate 2.0mLU/minute); MS (M+1): 422.0.

Example 30: lphenoxyYbutyl)benzamido
propanoic acid

The title compound was prepared by a method analogous to that described
for Example 20 using 2H-1,2,3-triazole. Purification by reversed-phase HPLC on a
Waters Sunfire Cig 18 x 100 mm, 0.005 mm column eluting with a gradient of water
in acetonitrile (0.05% triflucroacetic acid modifier) gave (+/-)-3-(4-(1-(4-(2H-1,2.3-
triazol-2-yl)phenoxy )butyl)benzamido)propanoic acid (18.7 mg, 12% over 4 steps).
Analytical LCMS: retention time 3.07 minutes (Atlantis C15 4.6 x 50 mm, 5 uM
column; 95 % water/acetonitrile linear gradient to 5 % water/acetonitrile over 4.0

minutes, hold at 5 % water/acetonitrile to 5.0 minutes; 0.05 % trifiucroacetic acid
modifier; flow rate 2.0mLU/minute); MS (M+1): 409.0.
Example 31:

propanaic acid
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The title compound was prepared by a method analogous to that described
for Example 20 using 3-butyl-1H-pyrazole. Purification by reversed-phase HPLC on
a Waters Sunfire C4g 19 x 100 mm, 0.005 mm column eluting with a gradient of
water in acetonitrile (0.05% trifluoroacetic acid modifier) gave (+/-)-3-(4-(1-(4-(3-
butyl-1H-pyrazol-1-yl)phenoxy )butyl)benzamido)propanoic acid (15.3 mg, 9% over
4 steps). Analytical LCMS: retention time 3.4 minutes (Atlantis C4s 4.6 x 50 mm, 5
1M column; 95 % water/acetonitrile linear gradient to 5 % water/acetonitrile over 4.0

minutes, hold at 5 % water/acetonitrile to 5.0 minutes; 0.05 % tnfluoroacetic acid
modifier; flow rate 2.0 mUminute); MS (M+1): 464.0.

benzamido)propanoic acid

(O

NH

o}
A OH
The title compound was prepared by a method analogous to that described

for Example 20 using 5-ethoxy-3-methyl-1H-pyrazole. Purification by reversed-
phase HPLC on a Waters Sunfire Cyg 19 x 100 mm, 0.005 mm column eluting with
a gradient of water in acetonitrile (0.05% trifluoroacetic acid modifier) gaAve (+/=)3-
(4-(1-(4-(5-ethoxy-3-methyl-1H-pyrazol-1-yl)phenoxy)butyl)benzamido)propanoic
acid (33.3 mg, 19 % over 4 steps). Analytical LCMS: retention time 3.23 minutes
(Atlantis Cys 4.6 x 50 mm, 5 pM column; 85 % water/acetonitrile linear gradient to 5

% water/acetonitrile over 4.0 miriutes, hold at 5 % water/acetonitrile fo 5.0 minutes;
0.05 % trifluoroacetic acid modifier; flow rate 2.0mL/minute); MS (M+1): 466.0.
Example 33: {+/-}-3-(4-(1-

benzamidolpropanoic acid
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The title compound was prepared by a method analogous to that described

for Example 20 using 5-methoxy-3-methyl-1H-pyrazole. Purification by reversed-
phase HPLC on a Waters Sunfire C43 19 x 100 mm, 0.005 mm column eluting with
a gradient of water in acetonitrile (0.05% trifluoroacetic acid modifier) gave (+/~)-3-
(4-(1-(4-(5-methoxy-3-methyl-1 H-pyrazol-1-yl)phenoxy)butyl)benzamido)propanoic
acid (36.3 mg, 21% over 4 steps). Analytical LCMS: retention time 3.07 minutes
(Atlantis Cqg 4.6 x 50 mm, & i column; 95 % water/acetonitrile linear gradient to §
% water/acetonitrile over 4.0 minutes, hold at 5 % water/acetonitrile to 5.0 minutes;
0.05 % ftrifluoroacetic acid modifier; flow rate 2.0 mL/minute); MS (M+1): 452.0.
Example 34: {(+/-)-3-(4-{1-(4-(4-butyl-1 H-imidazol-1-yDphenoxy)butvilbenzarmido)
propanoic acid

-0 ¢
N/

NH

e
OH
The fitle compound was prepared by a method analogous to that described

for Example 20 using 4-butyl-1 H-imidazole. Purification by reversed-phase HPLC
on a Waters Sunfire Cg 19 x 100 mm, 0.005 mm column eluting with a gradient of
water in acetonitrile (0.05% triflucroacetic acid modifier) gave (+/-)-3-(4-(1-(4-(4-
butyl-1H-imidazol-1-yl)phenoxy)butyl)benzamido)propanoic acid (5.9 mg, 3% over 4
steps). Analytical LCMS: retention time 2.45 minutes {Atlantis C1z 4.6 x 50 mm, 5
UM column; 95 % water/acetonitrile linear gradient to 5 % waterfacetonitrile over 4.0
minutes, hold at 5 % water/acetonitrile to 5.0 minutes; 0.05 % trifluoroacetic acid
modifier; flow rate 2.0mbL/minute); MS (M+1): 464.1.

Example 35: (+/-)-3-(4-(1-(4-(2-cyano-3.4.5-frimethyl-1 H-pyrrol-1-yl)phenoxy)butyl)
benzamido)propancic acid
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The title compound was prepared by a method analogous to that described
for Example 20 using 3,4,5-trimethyl-1 H-pyrrole-2-carbonitrile, Purification by
reversed-phase HPLC on a Waters Sunfire Cq3 19 x 100 mm, 0.005 mm column
eluting with a gradient of water in acetonitrile (0.05% trifluoroacetic acid modifier)
gave (+/—)-3-(4-(1-(4-(2-cyano-3,4,5-trimethyl-1 H-pyrrol-1-yl )phenoxy)butyl)
benzamido)propanoic acid (31.9 mg, 18% over 4 steps). Analytical LCMS: retention
time 3.6 minutes (Atlantis Cy5 4.6 x 50 mm, 5 uM column; 95 % water/acetonitrile
linear gradient to 5 % waterfacetonitrile over 4.0 minutes, hold at 5 %

water/acetonitrile to 5.0 minutes; 0.05 % frifluoroacetic acid modifier; flow rate
2.0mL/minute); MS (M+1): 474 .0.
Example 36: (+/=)-3-(4-(1-(4-(3-cyano-2.4-dimethyl-1H-

benzamido)propanoic acid

s
N7 NH

0
OH
The title compound was prepared by a method analogous to that described

for Example 20 using 2,4-dimethyl-1 H-pyrrole-3-carbonitrile. Purification by
reversed-phase HPLC on a Waters Sunfire Gz 19 x 100 mm, 0.005 mm column
eluting with a gradient of water in acetonitrile (0.05% frifluoroacetic acid modifier)
gave (+/-}-3-(4-(1-(4-(3-cyano-2,4-dimethyl-1 H-pyrrol-1-yl)phenoxy)butyl)
benzamido)propanocic acid (19.9 mg, 12% over 4 steps). Analytical LCMS: retention
time 3.4 minutes (Allantis Cyg 4.6 x 50 mm, 5 pM column; 95 % water/acetonitrile
linear gradient to 5 % water/acetonitrile over 4.0 minutes, hold at 5 %
waterfacetonitrile to 5.0 minutes; 0.05 % trifluoroacetic acid modifier; flow rate
2.0mL/minute); MS (M+1): 460.0.
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Example 37: {(+/-)-3-(4-(1-{4-(2-cyano-3-methvl-1 H~-pyrrol-1-yliphenoxyibutyl)
benzamidolpropanoic acid

0
OH

_The title compound was prepared by a method analogous to that described
for Example 20 using 3-methyl-1H-pyrrole-2-carbonitrile. Purification by reversed-
phase HPLC on a Waters Sunfire Cqg 18 x 100 mm, 0.005 mm column eluting with
a gradient of water in acetonitrile (0.05% trifluoroacetic acid modifier) gave (+/-)-3-
(4-(1-(4-(2-cyano-3-methyl-1 AH-pyrrol-1-yl)phenoxy)butyl)benzamido)propanoic acid
(37.1 mg, 22% over 4 steps). Analytical LCMS: retention time 3.36 minutes (Allantis

_ C1s 4.6 x 50 mm, & pM column; 95 % water/acetonitrile linear gradient to 5 %
water/acetonitrile over 4.0 minutes, hold at 5 % water/acetonitrile to 5.0 minutes;
0.05 % trifluoroacetic acid modifier; flow rate 2.0mL/minute); MS (M+1): 446.0.
Example 38: (+/—)- 3-(6-(1-(4-(3-propvyl-1H-pyrazol-1-yl)phenoxyibutyl)
nicotinamido)propanoic acid

OH
The title compound was prepared by a method analogous to that described

for Example 20 using 3-propyl-1H-pyrazole. Purification by reversed-phase HPLC
on a Waters Sunfire Csg 19 x 100 mm, 0.005 mm column eluting with a gradient of
water in acetonitrile {(0.05% trifluorcacetic acid modifier) gave (+/-} 3~(6-(1-(4-(3-
propyl-1H-pyrazol-1-yl)phenoxy)butyl)nicotinamido)propanoic acid (4.4 mg, 3% over
4 steps). Analytical LCMS: retention time 3.24 minutes (Atlantis C4g 4.6 X 50 mm, 5
MM column; 85 % water/acetonitrile linear gradient to § % water/acetonitrile over 4.0

minutes, hold at 5 % water/acetonitrile to 5.0 minutes; 0.05 % trifluoroacetic acid
modifier; flow rate 2.0mL/minute); MS (M+1): 450.0.

benzamido)propanoic acid
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The title compound was prepared by a method analogous to that described
for Example 20 using 3,4-dimethyl-1 H-pyrazole. Purification by reversed-phase
HPLC on a Waters Sunfire Cq5 19 x 100 mm, 0.005 mm column eluting with a
gradient of water in acetonitrile (0.05% trifluoroacetic acid modifier) gave (+/—)-3-(4-
(1-{4-(3,4-dimethyl-1H-pyrazol-1-yl)phenoxy)butyl)benzamido)propancic acid (22.8
mg, 14% over 4 steps). Analytical LCMS: retention time 3.07 minutes (Atlantis Cqa
4.6 x 50 mm, 5 uM column; 95 % water/acetonitrile linear gradient to 5 %

water/acetonitrile over 4.0 minutes, hold at 5 % water/facetonitrile to 5.0 minutes;
0.05 % trifluoroacetic acid modifier; flow rate 2.0mL/minute); MS (M+1): 436.
Example 40:

acid

OH
The title compound was prepared by a method analogous to that described

for Example 20 using 1H-pyrazole. Purification by reversed-phase HPLC on a
Waters Sunfire Cyg 19 x 100 mm, 0.005 mm column eluting with a gradient of water
in acetonitrile (0.05% trifluoroacetic acid modifier) gave (+/~)-3-(4-(1-(4-(1H-pyrazol-
1-yl)phenoxy)butyl)benzamido)propanoic acid {(46.1 mg, 29% over 4

steps). Analytical LCMS: retention time 2.93 minutes (Atlantis C45 4.6 x 50 mm, 5
uM column; 95 % water/acetonitrile linear gradient to 5 % water/acetonitrile over 4.0
minutes, hold at 5 % water/acetonitrile to 5.0 minutes; 0.05 % trifluoroacetic acid
modifier; flow rate 2.0 mL/minute); MS (M+1); 408.0.

Example 41: {+/-}3-(4-(1-(4-(1 A-imidazo[1.2-b]pyrazol-1-vl)phenoxy)butyl)
benzamidoipropanoic acid
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The title compound was prepared by a method analogous to that described
for Example 20 using 1H-imidazo[1,2-b]pyrazole. Purification by reversed-phase
HPLC on a Waters Sunfire C4g 18 x 100 mm, 0.005 mm column eluting with a
gradient of water in acetonitrile (0.05% trifluoroacetic acid modifier) gave (+/—)-3~(4-
(1-(4-(1 H-imidazo[1,2-b]pyrazol-1-yl}phenoxy)butyl)benzamido)propanoic acid (29.6
mg, 18 % over 4 steps). Analytical LCMS: retention time 2.74 minutes (Atlantis Cyg
4.6 x 50 mm, 5 gM column; 95 % water/acetonitrile linear gradient to 5 %

waterfacetonitrile over 4.0 minutes, hold at 5 % water/acetonitrile to 5.0 minutes;
0.05 % trifluoroacetic acid modifier; flow rate 2.0mL/minute); MS (M+1): 447.0.
Example 42:

propanoic acid

The title compound was prepared by a method analogous to that described
for Example 20 using 3-ethyl-1H-pyrazole. Purification by reversed-phase HPLC an
a Waters Sunfire Cig 12 x 100 mm, 0.005 mm column eluting with a gradient of
water in acetonitrile (0.05% trifluoroacetic acld modifier) gave (+/-)-3-(4-(1-(4-(3-
ethyl-1H-pyrazol-1-yl)phenoxy)butyl)benzamido)propanoic acid (10.0 mg, 6% over
4 steps). Analytical LCMS: retention time 3.07 minutes (Atlantis Cis 4.6 x 50 mm, 5
uM column; 95 % water/acetonitrile linear gradient to 5 % water/acetonitrile over 4.0
minutes, hold at 5 % water/acetonitrile to 5.0 minutes; 0.05 % trifluorcacetic acid
modifier; flow rate 2.0 mL/minute); MS (M+1): 436.0.

Example 43: (+/-)- 3-{4-(1-(4-{4-chloro-5-methyl-1 H-imidazol-1-y[}phenoxy)butyl}
benzamido)propanoic acid
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The title compound was prepared by a method analogous to that described

for Example 20 using 4-chloro-5-methyl-1 Himidazole. Purfication by reversed-
phase HPLC on a Waters Sunfire Cyg 19 x 100 mm, 0.005 mm column eluting with
a gradient of water in acetonitrile {0.05% trifluoroacetic acid modifier) gave (+/-) 3-
{4-(1-(4-(4-chloro-5-methyl-1H-imidazol-1-yl)phenoxy)butyl)benzamido)propanoic
acid (5.1 mg, 3% over 4 steps). Analytical LCMS: retention time 2.48 minutes
(Atlantis Cq3 4.6 x 50 mm, 5 M column; 95 % water/acetonitrile linear gradient to 5
% waterfacetonitrile over 4.0 minutes, hold at 5 % water/acetonitrile to 5.0 minutes;
0.05 % trifluoroacetic acid modifier; flow rate 2.0 mL/minute); MS (M+1): 456.0.

Example 44: (+/-)-3-(4-(1-(4-(4,5-diethyl-1 H-imidazol-1-yl)phenoxy)butyl}

benzamido)propanoic acid
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The title compound was prepared by a method analogous to that described

for Example 20 using 4,5-diethyl-1H-imidazole. Purification by reversed-phase
HPLC on a Waters Sunfire C4g 19 x 100 mm, 0.005 mm column eluting with a
gradient of water in acetonifrile (0.05% trifluoroacetic acid modifier) gave {+/-)-3-(4-
(1-{(4-(4,5-diethyl-1 H-imidazol-1-yl)phenoxy)butyl )benzamido)propanoic acid (56.1
mg, 32% over 4 steps). Analytical LCMS: retention time 2.50 minutes {Atlantis Cqs
4.6 x 50 mm, 5 yM column; 95 % water/acetonitrile linear gradient to § % water/
acetonitrile over 4.0 minutes, hold at 5 % waterfacetonitrile to 5.0 minutes; 0.05 %
trifluoroacetic acid modifier; flow rate 2.0 mUminute); MS (M+1): 464.0.

Example 45: (+/—)-3-(4-(1-(4-(3,5-dimethyl-1 H-pyrazol-1-yl)phenoxyibutyl)
benzamido)propanoic acid
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The title compound was prepared by a method analogous to that described

for Example 20 using 3,5-dimethyl-1H-pyrazole. Purification by reversed-phase
HPLC on a Waters Sunfire Css 19 x 100 mm, 0.005 mm column eluting with a
gradient of water in acetonitrile {0.05% trifluoroacetic acid modifier) gave (+/—)-3-(4-
(1-(4-(3,5-dimethyl-1H-pyrazol-1-yl)phenoxy)butyl)benzamido}propanoic acid (42.0
mg, 25% over 4 steps). Analytical LCMS: retention time 2.97 minutes (Atlantis Cqs
4.8 x 50 mm, 5 uM column; 95 % water/acetonitrile linear gradient to 5 %
water/acetonitrile over 4.0 minutes, hold at 5 % water/acetonitrile to 5.0 minutes;
0.05 % trifluoroacetic acid modifier; flow rate 2.0 mL/minute}; MS (M+1): 436.0.
Example 46: (+/=)-3-(4-(1-(4-(3-methyi-1H-1.2.4-triazol-1-vl)phenoxyibutyl)

benzamido)propanoic acid

NH

OH
The title compound was prepared by a method analogous to that described

for Example 20 using 3-methyl-1H-1,2,4-triazole. Purification by reversed-phase
HPLC on a Waters Sunfire C4g 19 x 100 mm, 0.005 mm column eluting with a
gradient of water in acetonitrile (0.05% trifluoroacetic acid modifier) gave (+/—)-3-(4-
(1-(4-(3-methyl-1H-1,2,4-triazol-1-yl}phenoxy)butyl)benzamido)propanoic acid (30.3
mg, 19% over 4 steps). Analytical LCMS: retention time 2.58 minutes (Atlantis C1g
4.6 x 50 mm, 5 pM column; 95 % water/acetonitrile linear gradient to 5 %
water/acetonitrile over 4.0 minutes, hold at 5 % water/acetonitrile to 5.0 minutes;
0.05 % trifluorcacetic acid modifier; flow rate 2.0 mU/minute); MS (M+1}: 423.0.
Example 47: (+/-)-3-(4-(1-(4-(1H-1,2.4-triazol-1-yl)phengxy)butylbenzamido)

propanoic acid
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The title compound was prepared by a method analogous to that described
for Example 20 using 1H-1,2,4-triazole. Purification by reversed-phase HPLC on a
Waters Sunfire Cy3 19 X 100 mm, 0.005 mm column eluting with a gradient of water
in acetonitrile (0.05% triflucroacetic acid modifier) gave (+/~)-3-(4-(1-(4-(1H-1,2,4-
triazol-1-yl)phenoxy)butyl Yoenzamido)propanoic acid (44.2 mg, 28% over 4 steps).
Analytical LCMS: retention time 2.59 minutes (Atlantis C1g 4.6 X 50 mm, 5 pM
column; 95 % water/acetonitrile linear gradient to 5 % water/acetonitrile over 4.0

minutes, hold at 5 % water/acetonitrile to 5.0 minutes; 0.05 % trifluoroacetic acid
modifier; flow rate 2.0 mL/minute); MS (M+1}: 409.0.
2-butyl-1 H-imidazol-1-yl)phenoxy)butyllbenzamido

NH
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OH
The title compound was prepared by a method analogous to that described

for Example 20 using 2-butyl-1 H-imidazole. Purification by reversed-phase HPLC
on a Waters Sunfire Cya 19 x 100 mm, 0.005 mm column eluting with a gradient of
water in acetonitrile (0.05% trifluoroacetic acid modifier) gave (+/-)-3-(4-(1-(4-(2-
butyl-1 H-imidazol-1-yl)phenoxy)butyl}benzamido)propanoic acid (82 mg, 47% over
4 steps). Analytical LCMS: retention time 2.36 minutes (Atiantis C15 4.6 x 50 mm, §
WM column; 95 % water/acetonitrile linear gradient to 5 % water/acetonitrile over 4.0
minutes, hold at § % water/acetonitrile to 5.0 minutes; 0.05 % trifluoroacetic acid
modifier; flow rate 2.0 mUminute); MS (M+1): 464.1.

Example 49: [+/-)-3-(4-(1-(4-(4.5-dimethyl-1 H-imidazol-1-vl}phenoxy)butyl)
benzamido)propanoic acid
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The title compound was prepared by a method analogous to that described
for Example 20 using 4,5-dimethyl-1H-imidazole. Purification by reversed-phase
HPLC on a Waters Sunfire Cqg 19 x 100 mm, 0.005 mm column eluting with a
gradient of water in acetonitrile (0.05% trifluoroacetic acid modifier) gave (+/-)-3-{4-
(1-(4-{4,5-dimethyl-1H-imidazol-1-yl)phenoxy)butyl)benzamido)propanoic acid (43.1
mg, 26% over 4 steps). Analytical LCMS: retention time 2.19 minutes (Atlantis Cq
4.6 x 50 mm, 5 pM column; 95 % water/acetonitrile linear gradient to 5 %
water/acetonitrile over 4.0 minutes, hold at 5 % water/acetonitrile to 5.0 minutes;
0.05 % trifluoroacetic acid modifier; flow rate 2.0 mL/minute); MS (M+1): 436.0,
Example 50: ({+/-)-3-(4-(1-(4-(1-propyl-1H-pyrazol-4-yl)phenoxy)butylbenzamido)
propanoic acid

) i

OH

To 1-propyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazole
(95.2 mg, 0.400 mmol) and PS-PPhs-Pd (0.170 g, 0.017 mmol) in a microwave vial
was added a solution of Intermediate (27) (123 mg, 0.300 mmol) in
dimethoxyethane (3.3 mL), followed by an aqueous solution of potassium carbonate
(2.0M, 1.7 mL). The vial was capped and heated to 100°C for 1 hour. The reaction
mixture was filtered, the resin was washed with tetrahydrofuran (2 x 1.0 mL), and
the combined organic filtrate was concentrated in vacuo.

To the crude residue was added methanol (2.0 mL), tetrahydrofuran (1.0
mL), and aqueous lithium hydroxide (2.0 mL, 2.0M). The reaction was agitated on
an orbital shaker at 60°C for 12 hours. The reaction mixture was concentrated in
vacuo and the remaining crude residue was carefully acidified with 1.0M aqueous
hydrochloric acid (5.0 mL). The resulting acidified mixture was concentrated in
vacuo.
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A mixture of fert-butyl 3-aminopropanoate hydrochloride (12.3 g, 67.7
mmol), 1-hydroxybenzotriazole (6.89 g, 45 mmol) and 1-ethyl-3-(3-dimethylamino
propyl)carbodiimide hydrochloride (12.9 g, 67.3 mmol) was suspended in
tetrahydrofuran (450 mL). A 3.0 mL aliquot of this solution was transferred to the
crude acid from the previous transformation. Triethylamine {0.167 mL, 1.20 mmol)
was added and the mixture was agitated on an orbital shaker overnight. The
reaction mixture was treated with Si-diamine scavenger (ca. 5.0 eq) and the mixture
was agitated for 12 hours on an orbital shaker. The reaction was filtered through a
plug of silica gel, rinsing with tetrahydrofuran (3 times). The combined organic
filtrate was concentrated in vacuo.

To the crude residue was added dichloromethane (4.0 mL), followed by
trifluoroacetic acid (2.0 mL). The reaction was agitated on an orbital shaker for 12
hours at ambient temperature. The crude reaction mixture was concentrated in
vacuo. The crude material was purified by reversed-phase HPLC on a Waters
Sunfire Cqg 18 x 100mm, 0.005mm column eluting with a gradient of water in
acefonitrile (0.05% trifluoroacetic acid modifier) to give (+/-)-3-(4-(1-(4-(1-propyl-
1H-pyrazol-4-yl)phenoxy)butyl)benzamido)propancic acid (56.1 mg, 33% over 4
steps). Analytical LCMS: retention time 3.11 minutes (Atlantis Cyg 4.6 x 50mm, 5uM
column; 95% water/acetonitrite linear gradient to 5% water/acetonitrile over 4.0
minutes, hold at 5% water/acetonitrile to 5.0 minutes; 0.05% frifluoroacetic acid
modifier; flow rate 2.0 mL/minute); MS (M+1): 450.0.

Example 51: {+/=)3-(4-(1-(4-{1 H-pyrazol-3-y|}phenoxyibutyl)benzamido)propanoic

&
N~

NH

acid

0
OH
The title compound was prepared by a methed analogous to that described
for Example 50. Purification by reversed-phase HPLC on a Waters Sunfire Cqs 19 x
100mm, 0.005mm column eluting with a gradient of water in acetonitrile (0.05%
trifluoroacetic acid modifier) gave the desired product (3.8mg, 2% over 4
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steps). Analytical LCMS: retention time 2.65 minutes (Atlantis C4g 4.6 x 50mm, SuM
column; 85% water/acetonitrile linear gradient to 5% water/acetonitrile over 4.0
minutes, hold at 5% water/acetonitrile to 5.0 minutes; 0.05% trifluoroacetic acid
modifier; flow rate 2.0 mU/minute); MS (M+1): 408.0.

Example 52: (+/-)-3-(4-(1-{4-{3 5-dimethylisoxazol-4-viphenoxyYutylbenzamido
propanoi¢ acid

NH

O
OH
The title compound was prepared by a method analogous to that described

for Example 50. Purification by reversed-phase HPLC on a Waters Sunfire Cz 19 x
100mm, 0.005mm column eiuting with a gradient of water in acetonitrile (0.05%
trifluorcacetic acid modifier) gave (+/-)}-3-(4-(1-(4-(3,5-dimethylisoxazol-4-
yl}phenoxy)butylbenzamido)propanoic acid (40.3 mg, 24% over 4 steps). Analytical
LCMS: retention time 3.14 minutes (Atlantis Cig 4.6 x 50mm, 5pM column; 95%
waterfacetonitrile linear gradient to 5% waterfacetonitrile over 4.0 minutes, hold at
5% water/acetonitrile to 5.0 minutes; 0.05% triflucroacetic acid modifier; flow rate
2.0 mL/minute); MS (M+1): 437.0.

Example 53: (+/-)-3-(4-(1-(4-(1-methyl-3-trifluoromethyl)-1H-pyrazol-5-yliphenoxy}
butvl}benzamido)propanoic acid

ey
Y 0 0
N~y
\ NH
OQ
OH

The title compound was prepared by a method analogous to that described
for Example 50. Purification by reversed-phase HPLC on a Waters Sunfire Cqg 19 x
100mm, 0.005mm column eluting with a gradient of water in acetonitrile (0.05%
trifluoroacetic acid modifier) gave (+/=)-3-(4-(1-(4-(1-methyl-3-(trifluoromethyl -1 H-
pyrazol-5-ylyphenoxybutylbenzamido)propanoic acid (53.5 mg, 30% over 4
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steps). Analytical LCMS: retention time 3.42 minutes (Atlantis C43 4.6 x 50mm,
5uM column; 95% water/acetonitrile linear gradient to 5% water/acetonitrile over 4.0

minutes, hold at 5% water/acetonitrile to 5.0 minutes; 0.05% triflucroacetic acid
modifier; flow rate 2.0 mU/minute); MS (M+1): 480.0.

0
OH

The title compound was prepared by a method analogous to that described
for Example 50. Purification by reversed-phase HPLC on a Waters Sunfire Cys 19 X
100mm, 0.005mm column eluting with a gradient of water in acetonitrile (0.05%
trifluoroacetic acid modifier) gave (+/~}-3-(4-(1-(4-(1-methyl-1 H-pyrazol-4-
yliphenoxyibutyl)benzamido)propanoic acid {2.5 mg, 2% over 4 steps). Analytical
LCMS: retention time 2.85 minutes (Atlantis C4s 4.6 x 50mm, 5uM column; 95%
water/acetonitrile linear gradient to 5% water/acetonitrile over 4.0 minutes, hold at

5% water/acetonitrile to 5.0 minutes; 0.05% trifluoroacetic acid modifier; flow rate
2.0 mL/minute); MS (M+1): 422.0.

0
OH
The title compound was prepared by a method analogous to that described

for Example 50, Purification by reversed-phase HPLC on a Waters Sunfire Cq5 19 x
100mm, 0.005mm column eluting with a gradient of water in acetonitrile (0.05%
trifluoroacetic acid modifier) gave (+/~)-3-(4-(1-{4-(1,5-dimethyl-1 H-pyrazol-4-
yl)phenoxy)butyl)benzamido)propanoic acid (7.0 mg, 4% over 4 steps). Analytical
LCMS: retention time 2.86 minutes (Atlantis C15 4.6 X 50mm, 5uM column; 95%
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water/acetonitrile linear gradient to 5% water/acetonitrile over 4.0 minutes, hold at
5% waterfacetonitrile to 5.0 minutes; 0.05% trifluoroacetic acid modifier; flow rate
2.0 mL/minute); MS (M+1): 436.0.

Example 56: (+/-} 3-{4-{1-{4-{1 H-pyrazol-4-yliphenoxylbutyl)benzamido}propanoic

acid
HN"Y
DO P

NH

O
OH
The title compound was prepared by a method analogous to that described

for Example 50. Purification by reversed-phase HPLC on a Waters Sunfire C45 19 x
100mm, 0.005rmm column eluting with a gradient of water in acetonitrile (0.05%
trifluoroacetic acid medifier) gave (+/-)- 3-{4-(1-(4-(1 H-pyrazol-4-
yl)phenoxy)butyl)benzamido)propanocic acid (1.8 mg, 1% over 4 steps). Analytical
LCMS: retention time 2.62 minutes (Atlantis Cs 4.6 x 50mm, 5uM column; 95%
water/acetonitrile linear gradient to 5% waterfacetonitrile over 4.0 minutes, hold at
5% water/acetonitrile to 5.0 minutes; 0.05% triflucroacetic acid modifier; flow rate
2.0 mL/minute); MS (M+1): 408.0.

Example 57: (+/-}3-(4-(1-(4-(1-methyl-1H-pyrazol-5-yl}phenoxylbutylbenzamido)

propanoic acid

TN o) 0
N--N
\ NH
o
OH

The title compound was prepared by a method analogous to that described
for Example 50. Purification by reversed-phase HPLC on a Waters Sunfire Cqs 19 X
100mm, 0.005mm column eluting with a gradient of water in acetonitrile (0.05%
trifluorcacetic acid modifier) gave (+/-)-3-(4-(1-(4-(1-methyl-1H-pyrazol-5-
yl)phenoxy)butyl)benzamido)propanoic acid (8.1 mg, 5% over 4 steps). Analytical
LCMS: retention time 2.85 minutes (Atlantis Cqs 4.6 X 50mm, 5pM column; 95%
water/acetonitrile linear gradient to 5% water/acetonitrile over 4.0 minutes, hold at
5% water/acetonitrile to 5.0 minutes; 0.05% trifluoroacetic acid modifier; flow rate
2.0 mL/minute); MS (M+1): 422.0.
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Example 58: [{+/=)-3-{4-{1-{4-{1,3.5-trimethvi-1H-pyrazol-4-vl)phenoxylbutvl)
benzamidolpropangic acid

NTY
ﬁ_‘_ e, O
NH
(8]
OH

The title compound was prepared by a method analogous to that described
for Example 50. Purification by reversed-phase HPLC on a Waters Sunfire Cqs 19 %
100mm, 0.005mm column eluting with a gradient of water in acetonitrile (0.05%
trifluoroacetic acid modifier) gave (+/=)-3-(4-(1-(4-(1,3,5-trimethyl-1 H-pyrazol-4-
yl)phenoxy)butylYoenzamido)propanocic acid (21 mg, 12% over 4 steps). Analytical
LCMS: retention time 2.81 minutes (Atlantis C1g 4.6 X 50mm, 5uM column; 95%
water/acetonitrile linear gradient to 5% water/acetonitrile aver 4.0 minutes, hold at
5% water/acetonitrile to 5.0 minutes; 0.05% trifluoroacetic acid modifier; flow rate
2.0 mU/minute); MS (M+1): 450.0.

Example 59: {(+/-)-3-(4-{1-{4-(4-{trifluoromethy])-1 H-pyrazol-1-ylphenoxybutyl)
benzamido)propanocic acid

0 0
S¥<g e,
H
0
N’N\
\&F
FF

The title compound was prepared by a method analogous to that described
for Example 19, using 4-(trifluoromethyl)}-1H-pyrazole. '"H NMR (400 MHz, CDCls,
8): 8.00 — 7.97 (m, 1H), 7.84 — 7.80 (m, 1H), 7.73 - 7.68 (m, 2H), 7.46 — 7.36 (m,
4H), 6.90 - 6.84 (m, 2H), 6.77 —6.70 (m, 1H), 5.18 - 5,11 (m, 1H), 3.74 — 3.66 (m,
2H),2.72 - 2.66 (m, 2H), 2.02 - 1.93 {m, 1H), 1.85 - 1.74 (m, 1H), 1.59 - 1.36 (m,
2H), 0.99 - 0.91 {m, 3H). MS (M-1): 474.0.

Example 60: 3-(4-(1-(4-(4-

benzamidoYpropanaic acid, Isomer 1
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Q 0
H
o
NP
\\&F
FF
The title compound is obtained by resolving racemic 3-(4-(1-(4-(4-

{trifluoromethyl)-1 H-pyrazol-1-yl)phenoxy)butyl)benzamido)propanoic acid Example
59, by chiral SFC. Column: Chiralcel OJ-H. Dimensions: 10mm x 250mm. Mobile
Phase: 80/20 COx/methanol. Flow Rate: 10.0 mU/min. Modifier: none. Retention
time: 3.66 minutes.

benzamido)propanoic acid, Isomer

2
0 0
Ao

o)

1o

~.
FF
The title compound is obtained by resolving racemic 3-(4-(1-(4-(4-

(trifluoromethyl}1 H-pyrazol-1-yl)phenoxy)butyl)oenzamido)propanoic acid Example
59, by chiral SFC. Column: Chiralcel OJ-H. Dimensions: 10mm x 250mm. Mobile
Phase: 80/20 CO./methanol. Flow Rate: 10.0 mLU/min, Modifier: none. Retention
time: 4.81 minutes.
Example 62: (+/-}-3-(4-(1-(6-(4-phenyl-1H-pyrazol-1-yl}pyridine-3-ylamino)butyl)
benzamido)propanoic acid

aH
Step A: (+/-)y-methyl 3-(4-{1-(6-{4-phenvi-1 H-pyrazol-1-vl)pyridine-3-
ylamino)butyhbenzamido)propanoate
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Intermediate (25) (42.1 mg, 0.178 mmol) was dissolved in methanol (0.8 mL).
Intermediate (23) (54.4mg, 0.196mmol) was added, followed by decaborane (13.1
mg, 0.107 mmol). The reaction was stirred at room temperature for 18 hours and
was then concentrated. Purification by column chromatography (20 — 100% ethyl
acetate in heptane)} gave (+/=)}-methyl 3-(4-(1-(8-(4-phenyl-1 H-pyrazol-1-yl)pyridine-
3-ylamino)butyl)benzamido)propanoate (81.3 mg, 92%) as a white solid. 'H NMR
(400 MHz, CDCls, d): 8.61 (s, 1H), 7.90 (s, 1H), 7.76 — 7.66 (m, 4H), 7.53 (d, J=7.2
Hz, 2H), 7.42 - 7.31 {m, 4H), 7.26 — 7.19 {m, 1H), 6.94 {m, 1H), 6.81 - 6.74 (m,
1H), 441 - 4.34 (m, 1H), 3.73 — 3.66 {(m, 5H), 2.66 — 2.60 (m, 2H), 1.94 - 1,72 (m,
2H), 1.50 - 1.29 (m, 2H), 0.98 - 0.80 (m, 3H). MS (M+1): 498.4.
Step B: (+/~)-3-[4-(1-(6-(4-phenyl-1H-pyrazol-1-ylpyridine-3-ylamino)butyl)
benzamido)propanoic acid

Methyl 3-(4-(1-(6-(4-phenyl-1 H-pyrazol-1-yl)pyridine-3-ylamino)butyl)
benzamido)propancate (82.1 mg, 0.165 mmol) was dissolved in methanot (0.5 mL)
and tetrahydrofuran {0.5 mL). 1N Sodium hydroxide (0.33 mL) was added and the
reaction was stirred at room temperature for 24 hours. The reaction was then

concentrated. The crude residue was taken up in water and acidified with 1N
hydrochloric acid to pH = 3. A white precipitate formed. The solids were filtered off
and dried under vacuum to give (+/-)-3-(4-(1-(6-(4-phenyl-1 H-pyrazol-1-yl)pyridine-
3-ylaminoYbutyl)benzamido)propanoic acid (61.6 mg, 77%) as an off-white solid. *H
NMR (400 MHz, CD5OD, &). 8.57 (d, J=1.0 Hz, 1H), 7.96 (d, J= 0.8 Hz, 1H), 7.78
—7.69 (m, 3H), 7.61 — 7.50 (m, 3H), 7.47 (d, J=8.4 Hz, 2H), 7.38 - 7.31 (m, 2H),
7.24 -7.16 (m, 1H), 7.05 (dd, J= 8.5, 3.0 Hz, 1H), 4.48 — 4.41 {m, 1H), 3.63 - 3.55
(m, 2H), 2.60 {t, J= 6.9 Hz, 2H), 1.94 — 1.69 (m, 2H), 1.58 — 1.33 (m, 2H), 0.96 (t, J
=7.4 Hz, 3H). MS (M+1): 484 4.

Example 63: (+/—)-3-{4-(1-(4-(4-fluoro-1 H-pyrazol-{-vliphenylamino)butyl)
benzamidolpropanoic acid
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The title compound was prepared by a method analogous to that described
for Example 62 using Intermediate (12). "HNMR (400 MHz, CD;0D, 3): 7.91 (d,
1H), 7.72 (d, 2H), 7.48 (d, 1H), 7.44 (d, 2H), 7.23 (d, 2H), 6.58 (d, 2H), 4.39 (m,
1H), 3.59 (m, 2H), 2.60 (m, 2H), 1.84 — 1.80 (m, 1H), 1.74 — 1.68 (m, 1H), 1.50 -
1.48 (m, 1H), 1.40 — 1.35 (m, 1H), 0.94 (m, 3H). MS (M+1): 425.3.
Example 64: (+/—)}-3-(8-(3-methyl-1-(4-(4-(trifluoromethyl}-1 H-pyrazol-1-
yl)phenyl)butylamino)nicotinamido)propanoic acid

R F
/_fé i
N
N
0 o
p N/\J\OH
: NN ;
i

Step A: (+/-)-6-(3-methyl-1-(4-(4-(triflucromethyl}-1H-pyrazol-1-yiiphenyl)
butvlamino)nicotinic acid

R F

/—ng
i
N\\
N
0
jon
\
N N
H

A microwave reaction vial was charged with Intermediate (14) (180 mg,
0.605 mmol) and isopropanol (5 mL). Methyl 6-chloronicotinate (114 mg, 0.665
mmol) and diisopropylethylamine (313 mg, 2.42 mmol) were added. The resulting
mixture was heated to 130°C for 15 hours under microwave iradiation. The mixture
was concentrated and the crude residue was purified by column chromatography to
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give {t+/-)-methyl 6-(3-methyl-1-(4-(4-(trifluoromethyl)-1H-pyrazol-1-yl)phenyl)
butylamino)niccotinate (30 mg).

To a solution of (+/-)-methyl 6-(3-methyl-1-(4-(4-(trifluoromethyl)-1H-
pyrazol-1-yl)phenyl)butylamino)nicotinate (30 mg, 0.062 mmol) in tetrahydrofuran (3
mL) was added lithium hydroxide (0.103 mL, 2N in water, 0.207 mmol). The mixture
was stirred at 50°C overnight. The mixture was neutralized with 1N aqueous
hydrochloric acid and extracted with ethyl acetate. The organic layer was dried over
sodium sulfate, filtered and concentrated to give 6-(3-methyl-1-(4-(4-
(triflucromethyl}-1 H-pyrazol-1-yl)phenyl)butylamino)nicotinic acid (25 mg, 87%) as a
white solid. MS (M+1): 418.1.

Step B: (+/—}-methyl 3-(6-(3-methyl-1-(4-{4-(triflucromethyl)-1H-pyrazol-1-
Dphenyilbutylaminoinicotinami ropanoate

J\?O)LNU\

To a solution of (+/~)-6- (3-methy| -1-(4~(4-(trifluoromethyl)-1H-pyrazol-1-
yl)phenyl)butylamino)nicotinic acid (50 mg, 0.12 mmol) in N,N-dimethylformamide
(5 mL) was added O-(7-Azabenzotriazol-1-yl)-N,N,N',N-tetramethyluronium
hexafluorophosphate (67.7 mg, 0.178 mmol). The mixture was stirred for 45

minutes. Methyl 3-aminopropionate hydrochloride (24.6 mg, 0.178 mmol) and
diisopropylethylamine (61.5 mg, 0.476 mmol) were added. The resulting mixture
was stirred at room temperature for 2 hours. The mixture was diluted with saturated
ammonium chloride. The solution was extracted three times with ethyl acetate. The
combined organics were washed with water, dried over sodium sulfate, filiered and
concentrated to give methyl 3-(6-(3-methyl-1-(4-{4-(trifluoromethyl)-1 H-pyrazol-1-
yhphenyl)butylamino)nicotinamido)propanoate (50 mg, 83%) as a brown oil. MS
{(M+1): 504.1.
Step C: (+/—}-3-(6-(3-methvl-1-{4-(4-(trifluoromethyl)-1+pyrazol-1-
Dphenylbutylamino)nigotinamido)propanoic acid

Methyl 3-(6-(3-methyl-1-(4-(4-(triflucromethyl)-1H-pyrazol-1-yl)pheny!)

butylamino)nicolinamido)propanoate {50 mg, 0.088 mmol) was dissolved in water
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(5 mL) and tetrahydrofuran (5 mL). Lithium hydroxide (0.387 mL, 2N in water, 0.774
mmol) was added. The mixture was stirred at room temperature for 2 hours. The
mixture was neutralized with 1N agueous hydrochioric acid and extracted with ethyl
acetate. The organic layer was dried over sodium sulfate, filtered and concentrated.
Rurification by HPLC (column: Boston Analytics Symmetrix ODS-H 150x30mm,
5um; modifier: formic acid 0.225%; gradient: 10 to 80% acetonitrile in water) gave
(+/-)-3-(6-(3-methyi-1-(4-(4-{trifluoromethyl)-1 H-pyrazol-1-yl)phenyl)butylamino)
nicotinamido)propanoic acid (25 mg, 52%). 'H NMR (400 MHz, CD,OD, 8): 8.70 (s,
1H), 8.40 (s, 1H), 7.97 (s, 1H), 7.82 (d, 1H), 7.74 (d, 2H), 7.53 (d, 2H), 6.59 (d, 1H),
512 -5.02 (m, 1H), 3.57 (m, 2H), 2.59 (m, 2H), 1.89 — 1,69 (m, 2H), 1.68 — 1.58
(m, 1H), 1.02 (d, 3H), 0.98 (d, 3H). MS (M+1): 490.5.

phenoxylethyllbenzamido)propanoic acid

R F
Ffip
q

N )

N

o) 9]
o

Step A: [+/=)}-methv! 4-(2-cyclopropyl-1-{4-(4-(trifluoromethvl)-1 H-pyrazol-1-
yhphenoxy)ethylibenzoate

To a solution of Intermediate (16) (50.0 mg, 0.227 mmol), Intermediate (29)
(62.2 mg, 0.272 mmol) and triphenylphasphine (120 mg, 0.454 mmol) in
tetrahydrofuran (0.5 mL) was added diethylazodicarboxylate (79.1 mg, 0.454
mmol). The resulting mixture was stirred at room temperature overnight. The
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reaction mixture was partitioned between water and ethyl acetate. The agueous
layer was extracted with ethyl acetate. The combined organic layers were dried
over sodium sulfate, filtered, and concentrated. Purification by column

chromatography gave (+/-)}-methyl 4-(2-cyclopropyl-1-(4-(4-(triflucromethyl}-1+-
pyrazol-1-yl)phenoxy)ethyl)benzoate (32 mg, 33%). "THNMR (400MHz, CDCl, 5):
7.96 — 7.93 (m, 3H), 7.79 (s, 1H), 7.45 — 7.33 (m, 4H), 6.84 (d, 2H), 5.19 (m, 1H),
3.83 (s, 3H), 1.99 - 1.94 (m, 1H), 1.64 — 1.55 (m, 1H), 0.79 - 0.69 (m, 1H), 0.46 —
0.42 (m, 2H), 0.10--0.10 (m, 2H).

Step B: (+{—)}-methyl 3-(4-

Dphenoxylethylbenzamido)propanoate
R F

4
N

N

To a mixture of (+/-)-methyl| 4-(2-cyclopropyl-1-(4-(4-(trifluoromethyl)-1H-
pyrazol-1-yl)phenoxy)ethyl)benzoate (104 mg, 6.242 mmol) in methanol (1.2 mL)
and water (0.2 L) was added lithium hydroxide monohydrate (50.08 mg, 1.21 mmol)
at room temperature, The resulting mixiure was stirred overnight. The reaction
mixture was poured into water and acidified to pH = 6 with 1N hydrochloric acid.
The solution was extracted with dichloromethane. The organic layer was dried over
sodium sulfate, filtered, and concentrated. The residue was dissolved in MN-
dimethylformamide (0.84 mL) and O-(7-Azabenzotriazol-1-yl)}-N,N,N',N*-
tetramethyluronium hexafluorophosphate (85.8 mg, 0.252 mmol)was added,
followed by A-methylmorpholine (50.9 mg, 0.504 mmol). The reaction mixture was
stirred for 30 minutes at room temperature. Methyl 3-aminopropionate {23.4 mg,
0.168 mmol) was then added and the reaction was stirred for 48 hours. The
reaction mixture was partitioned between brine and ethyl acetate. The aqueous
layer was extracted with ethyl acetate. The combined extracts were dried over
sodium sulfate, filtered and concentrated. Purification by column chromatography
gave (+/—)-methy} 3-(4-(2-cyciopropyl-1-(4-(4-(trifluoromethyl)-1 H-pyrazol-1-
yl)phenoxy)ethyl)benzamido)propanocate (92 mg, 76%). MS (M+Na): 524.1.
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Step C: (+/-)-3-(4-(2-cyclopropyl-1-{4-(4-(triflucromethy}-1H-pyrazoi-1-
phencxylethyDbenzamidopropanoic acid

To a mixture of methyl 3-(4-(2-cyclopropyl-1-{4-(4-(triflucromethyl)-1 H-
pyrazol-1-yl)phenoxy)ethyl}benzamido)propanoate {82 mg, 0.18 mmol) in methanol
(0.9 mL) and water (0.2 mL) was added lithium hydroxide monohydrate (38.4 mg,
0.92 mmol). The resulting mixture was stirred at room temperature overnight. The
reaction mixture was poured into water and acidified with 1N hydrochloric acid to
pH = 6. The mixture was extracted with dichloromethane. The organic layer was
dried over sodiurn sulfate, filtered, and concentrated. Purification by column
chromatography gave (+/~)-3-(4~(2-cyclopropyl-1-{(4-(4-(triflucromethyl}-1 H-pyrazol-
1-yl)phenoxy)ethyl)benzamido)propanocic acid (52 mg, 59%). 'HNMR (400 MHz,
CD;0D, d): 847 (s, 1H), 7.82 (s, 1H), 7.70 (d, 2H), 7.50 (d, 2H), 7.42 (d, 2H), 6.92
(d, 2H), 5.34 (m, 1H), 3.53 (m, 2H), 2.48 (m, 2H), 1.98 — 1.94 (m, 1H), 1.60 - 1.58
(m, 1H), 0.75 - 0.77 (m, 1H), 0.42 - 0.33 (m, 2H), 0.08 — 0.01 (m, 2H). MS (M+Na):
510.3.

methyl)benzamidoipropanoic acid

K
q‘/lij/ILH >
L
NNy
%\F
F'F
The title compound was prepared by a method analogous to that described

for Example 65 using Intermediate (37). "TH NMR (400 MHz, CD,0D, &): 8.55 (s,
1H), 7.92 (s, 1H), 7.78 (d, 2H), 7.57 (d, 2H), 7.51 (d, 2H), 6.89 (d, 2H), 5.15 (d, 1H),
3.64-3.60 (m, 2H), 2.65-2.61 (m, 2H), 2.50-2.41 (m, 1H), 1.97-1.90 (m, 1H), 1.80-
1.38 (m, 7H). MS (M+1); 502.3.
Example 67: 3-(4-[cyclopentyi(4-(4-{trifluoromethyl}-1H-pyrazol-1-

Nphenoxyimethyllbenzamidolpropanoic acid, Isomer 1
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The title compound is obtained by resolving racemic 3-(4-(cyclopentyl(4-(4-
(trifluoromethyl)-1 H-pyrazol-1-yi)phenoxy)methyl)benzarmido)propanoic acid
Example 66, by chiral SFC. Column: Chiralpak AD-H. Dimensions: 10 x 250mm.
Mobile Phase: 70/30 CO4/2-propanol. Flow Rate: 10.0 mL/min. Modifier: none.
Retention time: 4.24 minutes.

Example 68: 3-(4-(cyclopentyl{4-(4-{trifluoromethy}-1H-pyrazol-1-yliphenox
methylbenzamido)propanocic acid, Isomer 2

O\r@)k /\)’\OH

-

N\
\\{vF

F ¥

The title compound is obtained by resolving racemic 3-(4-(cyclopentyl{4-(4-
(trifluoromethyl)-1 H-pyrazol-1-yl)phenoxy)methyl)benzamido )propanoic acid
Example 66, by chiral SFC. Column: Chiralpak AD-H. Dimensions: 10 x 250mm.
Mobile Phase: 70/30 COy/2-propanol. Flow Rate: 10.0 mU/min. Modifier: none.
Retention time: 6.00 minutes.

Example 69: (+/~)-3-(4-(cyclobutyl(4-{4-(trifluoromethy()-1 H-pyrazol-1-
henoxylmethvlibenzamido)propanocic acid

N OH
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The title compound was prepared by a method analogous to that described
for Example 65 using Intermediate (45). "H NMR (400 MHz, CD;0D, &5): 8.56 (s,
TH), 7.92 (s, 1H), 7.77 (d, 2H), 7.58 (d, 2H), 7.48 (d, 2H), 7.01 (d, 2H), 5.27 - 5.25
(m, TH), 3.63 - 3.60 (m, 2H), 2.88 — 2.78 (m, TH), 2.65 — 2.59 (m, 2H), 2.21 - 2.00
{m, 3H), 2.00 - 1.70 (m, 3H). MS (M+1): 488.5.
Example 70: (+/~) 3-(4-(1-

benzamidolpropanoic acid

OH

The title compound was prepared by a method analogous to that described
for Example 19 using 3-(trifluoromethyl)-1 FH-pyrazole. Analytical LCMS: retention
time 3.48 minutes (Waters Atlantis dC1g4.6 x 50mm, Spm column; 95%
water/acetonitrile linear gradient to §% water/acetonitrile over 4.0 minutes, hold at
5% water/acetonitrite to 5.0 minutes; 0.05% trifluoroacetic acid modifier; flow rate
2.0 mUminute); MS (M+1): 475.98.

Example 71: {+/=)-3-(4-(3.3-dimethy|-1-(4-(4-(trifluoromethyl}-1H-pyrazol-1-
Nphenoxvibutyllbenzamido)propanoic acid

The title compound was prepared by a method analogous to that described
for Example 65 using Intermediate (42). "H NMR (400 MHz, CD;0D, &): 8.57 (s,
1H), 7.93 (s, TH), 7.79 (d, 2H), 7.60 (d, 2H), 7.48 (d, 2H), 6.99 (d, 2H), 5.47 - 5.45
(m, 1H), 3.64 — 3.60 (m, 2H), 2.65 - 2.61 (m, 2H), 2.12 - 2.05 {m, 1H), 1.66 — 1.63
(m, 1H), 1.08 (s, 9H). MS (M+1): 504.4.
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Example 72: (+/=)-3-{4-{1-(4-(4-methyl-3-(triflucromethyl}-1 H-pyrazol-1-vliphenoxy)
butylbenzamido)propanoic acid

NH

0
OH
The title compound was prepared by a method analogous to that described

for Example 19 using 4-methyl-3-(triflucromethyl)}-1H-pyrazole. Analytical LCMS:
retention time 3.63 minutes (Waters Atlantis dC454.6 X 50mm, 5um column; 95%
water/acetonitrile linear gradient to 5% water/acetonitrile over 4.0 minutes, hold at
5% water/acetonitrile to 5.0 minutes; 0.05% trifluoroacetic acid modifier; flow rate
2.0 mL/minute); MS (M+1): 489.98.

Example 73: (+/-)-3-{4-{1- triflucromethyl)-1H-1,2,4-triazol-1-yl)pheno
butvllbenzamido)propancic acid

F
&
F =N,
N-.~./N_©—O P
j H

e

OH

The title compound was prepared by a method analocgous to that described
for Example 19 using 3-(trifluoromethyl)-1H-1,2 4-triazole. 'H NMR (400 MHz,
CDs0D, &8): 8.98 (s, 1H), 7.76 (d, J= 8.2 Hz, 2H), 7.57 - 7.63 (m, 2H), 7.46 (d, J=
8.4 Hz, 2H), 6.99 — 7.05 (m, 2H), 6.35 (dd, J=7.8, 5.1 Hz, 1H), 3.55 — 3.62 (m, 2H),
259 (t, J=6.9 Hz, 2H), 1.94 - 2.05 (m, 1H), 1.76 — 1.87 (m, 1H), 1.36 — 1.61 (m,
2H), 0.96 (t, 3H). MS (M+1): 477.1.

Example 74: {+/=)-3-(4-{1-{4-(3-methyi-4-(trflucromethvl)-1 H-pyrazol-1-vi)
phenoxybutylbenzamidoYpropanoic acid
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The title compound was prepared by a method analogous to that described
for Example 19 using 3-methyl-4-(trifluoromethyl}-1H-pyrazole. Analytical LCMS:
retention time 3.57 minutes (Waters Atlantis dC13 4.6 X 50mm, 5pm column; 5%
water/acetonitrile linear gradient to 5% water/acetonitrile over 4.0 minutes, hold at
5% water/acetonitrile to 5.0 minutes; 0.05% trifluoroacetic acid modifier; flow rate
2.0 mL/minute); MS (M+1); 480.04,

Example 75: {(+/-)-3-(4-(1-(4-(2-methvyl-4-(trifluoromethyi)-1 H-imidazol-1-
Nphenoxy)butylYbenzamidooropanoic acid
Q

0
o)
O
e
FF
The title compound was prepared by a method analogous to that described
for Example 19 using 2-methyl-4-(trifluoromethyl)»-1 H-imidazole. "H NMR (400 MHz,
CDCls, 8): 7.75 ~ 7.70 (m, 2H), 7.40 — 7.35 (m, 2H), 7.23 (s, 1H), 7.11 - 7.05 (m,
2H), 6.93 - 6.85 (m, 3H), 5.16 - 5.11 (m, 1H), 3.73 - 3.67 (m, 2H), 2.71 - 2.65 (m,
2H), 2.31 (s, 3H), 2.03 - 1.94 (m, 1H), 1.84 - 1.74 (m, 1H), 1.58 - 1.48 (m, 1H),
1.47 - 1.37 (m, 1H), 0.8 —0.92 {m, 3H). MS (M+1): 490.3,
Example 76: {+/—)-3-(4-(cyclopropyi(4-(4-(trifluoromethvl}-1 H-pyrazol-i-
yphenoxyimethyl)benzamido)propanoic acid
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The title compound was prepared by a method analogous to that described
for Example 65 using Intermediate {19). "H NMR (400 MHz, CDCls, &): 8.00 (s, 1H),
7.83 (s, 1H), 7.73 (m, 2H), 7.44 - 7.42 (m, 4H), 6.89 - 6.87 (m, 2H), 6.77 - 6.76 (m,
1H), 4.69 - 4.67 (m, 1H), 3.74 — 3.70 (m, 2H), 2.71 - 2.69 (m, 2H), 1.38 — 1.34 (m,
1H}, 0.73 — 0.68 (m, 1H), 0.63 — 0.46 (m, 3H). MS (M+1): 474.4, MS (M+23): 496.3.
Example 77: (+/=}3-(4-{2-methyl-1-(4-(4-(trifluoromethy))-1 H-pyrazol-1-

)phenoxypropyl)benzamido)propanoic acid

FF
Step A: (+/=)-terf-butyl 3-(N-terf-butyl-4-(2-methyl-1-(4-{4-{trifluoromethy}-15-

pyrazol-1-yliphenoxyipropylibenzamido)propanoate

O o
/L(Q/ENF/\)E
ROt
N‘N\
L&F
F F
To a 0 °C solution of Intermediate (17) (120 mg, 0.32 mmol) and

Intermediate (29) (103 mg, 0.48 mmol) in toluene (2 mL) was added
tributylphosphine (122 mg, 0.64 mmol) followed by 1,1'-(azodicarbonyl)dipiperidine

(134 mg, 0.64 mmol). The reaction was warmed to ambient temperature and stirred
overnight. Brine (20 mL) was added and the mixture was extracted twice with ethyl
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acetate. The combined organic layers were dried over magnesium sulfate, filtered
and concentrated. Purification by column chromatography gave tert-butyl 3-(N-tfert-
butyl-4-(2-methyl-1-(4-(4-(trifluoromethyl}1H-pyrazol-1-yl)phenoxy)propyl)
benzamido)propanoate (60 mg, 32%). 'H NMR (400 MHz, CDCls, 8): 7.93 (s, 1H),
7.75 (s, 1H), 7.37 - 7.32 (m, 2H), 7.30 - 7.20 (m, 4H), 6.81 —6.79 (m, 2H), 4.78 (d,
1H), 3.47 — 3.43 (m, 2H), 2.31 - 2.27 (m, 2H), 2.10 - 2.05 (m, 1H), 1.44 (s, SH),
1.21 (s, 9H), 0.97 (d, 3H), 0.85 (d, 3H).
Step B: (+/-)-3-(4-(2-methyl-1-{4-{4-({triflucromethyl}-1 H-pvrazol-1-yliphenoxy)
propylbenzamidolpropanoic acid

To a room ternperature solution of fert-butyl 3-(N-tert-butyl-4-(2-methyl-1-(4-

(4-(triffuoromethyl)-1H-pyrazol-1-yl)phenoxy)propyl }oenzamido)propanoate (60 mg,
0.10 mmol} in dichloromethane (6 mL) was added trifluoroacetic acid (2.0 mL). The
mixture was stirred at room temperature for 3 hours. The reaction mixture was
concentrated and purification by HPLC gave (+/-)-3-(4-(2-methyl-1-(4-(4-
(trifluoromethyl)-1 H-pyrazoi-1-yl)phenoxy)propylbenzamido}propanoic acid (11.4
mg, 24%). "H NMR (400 MHz, CD,0D, &): 8.53 (s, 1H), 7.89 (s, 1H), 7.76 (d, 2H),
7.55 (d, 2H), 7.45 (d, 2H), 6.97 (d, 2H), 5.06 (d, 1H), 3.61 —3.58 (m, 2H), 2.62 -
2.59 (m, 2H), 2.21 - 2.11 (m, 1H), 1.08 (d, 3H), 0.93 (d, 3H). MS (M+1): 476.4.
Example 78: (+/-)}-3-(4-{1-{4-(4-(trifluoromethyl}-1 H-pyrazol-1-yliphenoxy)propyl)
benzamidoipropanoic acid

F F
The title compound was prepared by a method analogous to that described

for Example 77 using Intermediate (46). "TH NMR (400 MHz, (CD;),S0, 3): 8.97 (s,
1H), 8.49 — 8.47 (m, 1H), 8.11 (s, 1H), 7.80 — 7.78 (d, 2H), 7.69 — 7.65 (m, 2H),
7.49 - 7.47 (m, 2H), 7.05 - 7.01 (m, 2H), 5.40 — 537 (m, 1H), 3.51 — 3.40 (m, 2H),
2.50 — 2.46 {m, 2H), 2.00 — 1.81 (m, 2H), 0.96 — 0.92 (m, 3H). MS (M+1): 462.5.
Example 79: (+/-}-3-(4-(3-methyl-1-{4-(4-(triffuoromethyl}-1 H-imidazol-1-

Nphenyibutoxyibenzamidolpropanoic acid
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The title compound was prepared by a method analogous to that described
for Example 19 using Intermediate (41). '"H NMR (400MHz, CD;0D, &). 7,78 = 7.77
(m, 3H), 7.50 - 7.44 (m,4H), 7.39 (s, 1 H), 6.96 — 6.92 (m, 2H), 5.33 —5.31 (m,1H),
3.75 (s, 3 H), 3.67 — 3.58 (m, 2H), 2.64 — 2.60 (m, 2H), 2.05 - 1.95 {m, 1H), 1.87 —
1.61 (m, 1H), 1.61 — 1.41 (m, 2H), 0.98 — 0.94 (m, 3H). MS (M+1): 438.1.
Example 80: (+/~}-3-(4-(3-methvl-1-{4-(4-(trifluoromethyl)-1H-pyrazol-1-yphenoxy)
butyl\benzamido)propanoic acid

FF

The title compound was prepared by a method analogous to that described
for Example 77 using Intermediate (15). 'H NMR (400 MMz, CD;0D, &): 8.52 (s,
1H), 7.89 (s, 1H), 7.76 (d, 2H), 7.57 (d, 2H), 7.47 (d, 2H), 6.97 (d, 2H), 5.39 - 5.36
(m, 1H), 3.61-3.57 (m, 2H), 2.62 — 2.58 (m, 2H), 2.00 — 1.92 (m, 1H), 1.89 — 1.82
(m, 1H), 1.63 - 1.57 (m, 1H), 1.02 - 0.97 (m, 6H). MS (M+1): 490.5.
3-methvl-1-(4-(4-(trifluoromethyl

butyl}benzamido)propanoic acid, Isomer 2
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F F
The title compound is obtained by resclving racemic 3-(4-(3-methyl-1-(4-(4-

(triflucromethyl}-1 H-pyrazol-1-yl}phenoxy)butyl}benzamido)propanoic acid, the
compotnd of Example 80, by chiral SFC. Column: Chiralpak AD-H. Dimensions: 10
x 250mm. Mobile Phase: 70/30 CO,/2-propanol. Flow Rate: 10.0 mL/min. Modifier:
none. Retention time; 3.39 minutes (second peak eluted).

Example 82: (+/-)-3-(4-(1-(3.5-dimethyl-4-(4-(trifluoromethyl)-1 H-pyrazol-1-
yhphenoxyibutyl)benzemido)propanoic acid

0 O

yliehenoxy)buivlibenzoate

Diisopropy! azodicarboxylate (0.14 mL, 0.67 mmol) was added dropwise to
a solution of Intermediate (26) (119.9 mg, 0.47 mmot}), ethyl 4-(1-hydroxybutyl)
benzoate (98.0 mg, 0.44 mmol), and triphenylphosphine (178 mg, 0.67 mmol) in
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tetrahydrofuran (4.4 mL). After 18 hours, the reaction was concentrated and
purification by column chromatography (0 — 40% ethyl acetate in heptanes) gave
(+/-)ethyl 4-(1-(3,5-dimethyl-4-(4-{Iriflucromethyl)-1H-pyrazol-1-yl)phenoxy)butyl)
benzoate (140 mg, 69%) as an oil. 'H NMR (400 MHz, CDCl,, 8): 8.02 (d, /= 8.8
Hz, 2H), 7.88 (s, 1H), 7.65 (s, 1H), 7.40 (d, J= 8.2 Hz, 2H), 6.57 (s, 2H), 5.16 (dd, J
=7.9, 5.0 Hz, 1H), 4.37 (q, /=7.0 Hz, 2H), 2.06 — 1.81 (m, 1H), 1.88 (s, 6H), 1.86 —
1,74 (m, 1H), 1.54 - 1.41 (m, 2H), 1.38 (t, J= 7.1 Hz, 3H), 0.96 (1, /= 7.3 Hz, 3H).
MS (M+1): 461.

Step B: (+/=Y-4-{1-(3.5-dimethv]-4-
yliphenoxybutylbenzoic acid

4-(trifluoromethv)-1H-pyrazol-1-

To a vial containing ethyl 4-(1-(3,5-dimethyl-4-(4-(trifluoromethyl)-1 H-
pyrazol-1-yl)phenoxy)butyl)benzoate (135 mg, 0.28 mmol) was added water (0.59
mL), tetrahydrofuran (0.591 mL), and methanol (0.59 mL). Lithium hydroxide
monohydrate (615.0 mg, 14.6 mmol) was then added. The suspension was stirred
at room temperature for 18 hours. The reaction was concentrated in vacuo. The
residue was acidified to pH = 3 with citric acid (5%). The mixiure was extracted
three times with ethyl acetate. The organics were dried over sodium sulfate, filtered
and concentrated to give (+/-)-4-(1-(3,5-dimethyl-4-(4-(triftucromethyl}-1H-pyrazol-
1-yhphenoxy)butyl)benzoic acid (120 mg, 95%) as a white solid. "H NMR (400 MHz,
CDCl3, 3): 8.07 (d, J= 8.4 Hz, 2H), 7.88 (s, 1H), 7.65 (s, 1H), 7.45 (d, J= 8.2 Hz,
2H), 6.58 (s, 2H), 5.18 (dd, J = 8.0, 4.9 Hz, 1H), 2.04 ~ 1.92 (m, 1H), 1.89 (s, 6H),
1.87 - 1.75 {m, 1H), 1.61 - 1.36 (m, 2H), 0.97 (t, J = 7.4 Hz, 3H). MS (M+1): 433.

Step C: {(+/-)-ethyl 3-(4-

yliphenoxy)buiylibenzamido)propanoate
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N, N-dimethylformamide {1.88 mL) was added to a vial containing 4-(1-(3,5-
dimethy!-4-(4-(trifluoromethyl)-1 H-pyrazol-1-yl)phenoxy)butyl)benzoic acid (122.0
mg, 0.28 mmol), ethyl 3-aminopropanoate hydrochloride (86.6 mg, 0.56 mmol) and
O-(7-azabenzotriazol-1-yl)-N, N, N’ N-tetramethyluronium hexafluorophosphate
(214.0 mg, 0,56 mmol). Diisopropylethylamine (0.25 mL, 1.41 mmol) was then
added. After stirring for 4 hours, the reaction was diluted with saturated ammonium
chloride and extracted three times with diethyl ether. The combined organics were
dried over sodium sulfate, filtered and concentrated. Purification by column
chromatography (0 - 25% ethyl acetate in heptane) afforded (+/-)-ethyl 3-(4-(1-
(3.5-dimethyl-4-{4-(trifluoromethy!)-1 H-pyrazol-1-yl)phenoxy)butyl)benzamido)
propanoate (117 mg, 78% yield). H NMR {400 MHz, CDCl3, §): 7.87 (s, 1H), 7.73

(d, J=8.0 Hz, 2H), 7.65 (s, TH), 7.39 (d, J= 8.2 Hz, 2H), 6.84 (d, J = 5.9 Hz, 1H),
6.57 (s, 2H), 5.15 (dd, J=7.8, 5.1 Hz, 1H), 4.17 (q. J= 7.1 Hz, 2H), 3.71 (q, J = 6.0
Hz, 2H), 2.63 (t, J = 5.7 Hz, 2H), 2.04 - 1.91 (m, 1H), 1.88 (s, 6H), 1.86 - 1.71 (m,
1H), 1.58 - 1.33 (m, 2H), 1.26 (t, J= 7.0 Hz, 3H), 0.96 (t, J= 7.4 Hz, 3H). MS
(M+1): 532.

Step D: {+/-)-3-(4-(1-{3.5-dimethyl-4-

yhphenoxy)butyl\benzamido)propanoic acid

To a flask containing ethyl 3-(4-(1-(3,5-dimethyl-4-(4-(trifluoromethyl)-1H-
pyrazol-1-yl)phenoxy)butyl)benzamido)propanoate (117 mg, 0.22 mmol) was added
water (0.55 mL), tetrahydrofuran (0.55 mL), and methanol (0.55 mL). Lithium
hydroxide monohydrate (508 mg, 12.1 mmol) was then added. The suspension was
stirred at room temperature for 18 hours. The reaction was concentrated and
acidifled to pH = 3 with citric acid (10%). A white precipitate formed. The solid was
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filtered, rinsed with water, and dried under vacuum to give {+/-)-3-(4-(1-(3,5-
dimethyl-4-(4-(trifuoromethyl)- 1H-pyrazol-1-yl)phenoxy)butyl)benzamido)propanoic
acid (90 mg, 81%) as a white solid. "H NMR (400 MHz, CDCl3, 5): 7.88 (s, 1H), 7.73
(d, J=8.2 Hz, 2H), 7.65 (s, 1H), 7.39 (d, J=8.4 Hz, 2H), 6.80 (1, /= 5.8 Hz, 1H),
6.56 (s, 2H), 5.16 (dd, /= 7.8, 5.1 Hz, 1H), 3.71 (g, /= 5.9 Hz, 2H), 2.69 (t, J=5.8
Hz, 2H), 2.04 — 1.91 (m, 1H), 1.88 (s, €6H), 1.86 - 1.67 (m, 1H), 1.63 - 1.31 (m, 2H),
0.96 (t, J= 7.3 Hz, 3H). MS (M+1): 504,

Example 83: (S}3-{4-(1-(3.5-dimethyl-4-{4-{trifluoromethy!}-1 H-pyrazol-1-yl
phenoxy)buty)benzamido)propanoic acid

0 (o]
\/Y©/L N/\)J\OH
H
0
F
‘P
= F

The title compound is obtained by resolving racemic 3-(4-(1-(3,5-dimethyi-4-

(4-(trifluoromethyl)-1 H-pyrazol-1-yl)phenoxy)butyl)benzamido)propanoic acid, the
compound of Example 82, by chiral SFC. Column: Chiralpak AD-H. Dimensions: 10
X 250mm. Mobile Phase: 80/20 CO4/2-propanol. Flow Rate: 10.0 mL/min. Modifier:
0.2% isopropylamine. Retention time: 3.23 minutes.

Alternatively (S)-3-(4-(1-(3,5-dimethyl-4-(4-(trifluoromethyl)-1 H-pyrazol-1-
yl)phenoxy)butyl)benzamido)propancic acid, the compound of Example 83 can be
prepared by chiral synthesis as follows.

Step A: {S)yethyl 4-(1-(3,5-dimethyl-4-(4-(trifluoromethyl)-1 H-pyrazol-1-
yliphenoxy)butyl)benzoate

Q

o)
E{f
F
E

To a solution of Intermediate (56) (4.51 g, 20.3 mmol) and Intermediate (26)
(5.2 g, 20.0 mmol) in tetrahydrofuran (100 mL) was added diisopropyi
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azodicarboxylate (13.1 mL, 30.4 mmol). Tributylphosphine (7.86 mL, 31.5 mmol)
was added dropwise at room temperature, maintaining the intemal temperature
betow 30 °C. The mixture was stirred at room temperature for 2 hours. The reaction
was then concentrated. The resulting solid was diluted with dichloromethane and
hydrochloric acid (1N). The mixture was extracted twice with dichloromethane. The
combined organic layers were dried over sodium sulfate, filtered, and concentrated.

Purification by column chromatography (0-8% ethyl acetate in heptanes) afforded
(8)-ethyl 4-(1-(3,5-dimethyl-4-(4-(trifluoromethyl)-1H-pyrazol-1-yl)phenoxy)butyl)
benzoate (6.9 g, 74%) as an oil: 'H NMR (400 MHz, CDCl;, 8): 8.02 (d, /= 8.8 Hz,
2H), 7.88 (s, 1H), 7.65 (s, 1H), 7.40 (d, J = 8.2 Hz, 2H), 6.57 (s, 2H), 5.16 (dd, J =
7.9, 5.0 Hz, 1H), 4.37 (g, /= 7.0 Hz, 2H), 2.06 — 1.91 (m, 1H), 1.88 (s, 6H), 1.86 —
1.74 (m, 1H), 1.54 - 1.41 (m, 2H), 1.38 (t, J= 7.1 Hz, 3H), 0.96 (t, J=7.3 Hz, 3H).
MS (M+1); 461,

To a flask containing (S)-ethyl 4-(1-(3,5-dimethyl-4-(4-(trifluoromethyl)-1+-
pyrazol-1-yl)phenoxy)butyl)benzoate (11.8 g, 25.6 mmol) was added water (32.0
mL), tetrahydrofuran (32.0 mL), and methanol (32.0 mL). Lithium hydroxide
monohydrate (2.15 g, 51.2 mmol) was then added. The suspension was stirred at
room temperature. After 1.5h, another (1.07 g, 25.6 mmol) of lithium hydroxide
monohydrate was added. After 2h, the reaction was concentrated. The crude
residue was dissolved in water and the solution was acidified to pH = 3 with 1N
hydrochloric acid. A white precipitate formed. The solid was filtered, rinsed with
water, and dried under vacuum fo give (5)-4-(1-(3,5-dimethyl-4-(4-(trifluoromethyi)-
1 H-pyrazol-1-yl)phenoxy)butyl)benzoic acid (11.1 g, 100%) as a white gum. 'H

NMR (400 MHz, CDCly, 8): 8.07 (d, J = 8.4 Hz, 2H), 7.88 (s, 1H), 7.65 (s, 1H), 7.45
(d, J = 8.2 Hz, 2H), 6.58 (s, 2H), 5.18 (dd, J = 8.0, 4.9 Hz, 1H), 2.04 — 1.82 (m, 1H),
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1.89 (s, 6H), 1.87 - 1.75 (m, 1H), 1.61 - 1.36 (m, 2H), 0.7 (t, J= 7.4 Hz, 3H). MS
(M+1): 433.

Step C: (S)-ethyl 3-(4-(1-{3,5-dimethyl-4-(4-(trifluoromethyl)-1 H-pyrazol-1-
Nphenoxybutyldbenzamidopropanoate

o (o]
W@*‘“’\*"”‘
H
(&)
\Qii
F
F

N,N-dimethylformamide (17.6 mL) was added to a vial containing {S)-4-(1-
(3.5-dimethyl-4-(4-{trifluoromethyl}-1H-pyrazol-1-yl)phenoxy)butyl)benzoic acid (6.1

g, 14.1 mmol), ethyl 3-aminopropanoate hydrochloride (4.33 g, 28.2 mmol) and ¢+
(7-azabenzotriazol-1-yl)-N,N,N', N*tetramethyluronium hexafluorophosphate (10.7
g, 28.2 mmol). Diisopropylethylamine (12.3 mL, 70.5 mmol) was then added. The
reaction was stirred for 1h, and was then concentrated. Purification by column
chromatography (0 — 30% ethyl acetate in heptane) afforded (S)-ethyl 3-(4-(1-(3,5-
dimethyl-4-(4-(trifluoromethy!)-1 H-pyrazol-1-yl)phenoxy)butyl)benzamid o)
propanoate (7.07 g, 94% vield) as a colorless gum. 'H NMR (400 MHz, CDCls, 5):
7.87 (s, 1H), 7.73 (d, J=8.0 Hz, 2H), 7.65 (s, 1H), 7.39 (d, J= 8.2 Hz, 2H), 6.84 (d,
J=56.9 Hz, 1H), 6.57 (s, 2H), 5.15 (dd, J=7.8, 5.1 Hz, 1H), 4.17 (g, J=7.1 Hz, 2H),
3.71(q, J=6.0 Hz, 2H), 2.63 (t, J= 5.7 Hz, 2H), 2.04 - 1.91 {m, 1H), 1.88 (s, 6H),
1.86-1.71 {m, 1H), 1.58 - 1.33 (m, 2H), 1.26 (t, J= 7.0 Hz, 3H), 0.96 (t, /=74 Hz,
3H). MS (M+1): 532.

liphenoxyibutylbenzamidolpropanoic acid
To a flask containing ethyl (S)-ethyl 3-(4-(1-(3,5-dimethyl-4-(4-
(trifiuoromethyl) -1 H-pyrazol-1-yl)phenoxy)butyl)benzamido)propanoate (6.95 g,

13.1 mmol) was added water (33.0 mL), tetrahydrofuran (33.0 mL), and methanol
(33.0 mL). Lithium hydroxide monochydrate (1.1 g, 26.1 mmol) was then added. The
suspension was stirred at room temperature for 13 hours. The reaction was
concentrated. The crude residue was dissolved in water, and the solution was
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acidified to pH = 4 with 1N hydrochloric acid. A white precipitate formed. The solid
was filtered, rinsed with water, and dried under vacuum to give (S)-3-(4-(1-(3,5-
dimethyl-4-{4-{trifluoromethyl}-1 H-pyrazol-1-yl)phenoxy)butyl)benzamido)propanoic
acid (5.7g, 87%) as a white solid. 'H NMR (400 MHz, CDCla, 5): 7.88 (s, 1H), 7.73
(d, J=8.2 Hz, 2H), 7.65 (s, 1H), 7.39 (d, J= 8.4 Hz, 2H), 6.80 (t, J= 5.9 Hz, 1H),
6.56 (s, 2H), 5.16 (dd, J=7.8, 6.1 Hz, 1H), 3.71 (g, /= 5.9 Hz, 2H), 2.69 (t, J=5.8
Hz, 2H), 2.04 — 1.91 (m, 1H), 1.88 (s, 6H), 1.86 - 1.67 (m, 1H), 1.63 - 1.31 (m, 2H),
0.96 (t, J= 7.3 Hz, 3H). MS (M+1); 504.

Another alternative synthesis of (8)-3-(4-(1-(3,5-dimethyl-4-(4-
(trifluoromethyl)-1 H-pyrazol-1-yl)phenoxy)butyl)benzamido)propancic acid, the
compound of Example 83 is provided by chiral synthesis as follows.

Step A: (R)-4-(1-hydroxybutyllbenzoic acid
o)

e

OH

To a solution of Intermediate (56) (3.25 g, 14.6 mmol), was added water
(25.0 mL), tetrahydrofuran (25.0 mL), and methanol (25.0 mL). Lithium hydroxide
monohydrate (1.23 g, 29.2 mmol) was then added. The suspension was stirred at
room temperature. After 2.5h, the reaction was concentrated. The crude residue
was dissolved in ethyl acetate and the solution was acidified to pH = 3 with 1N
hydrochloric acid. The mixture was extracted three times with ethyl acetate. The
combined organics were dried over sodium sulfate, filtered and concentrated to give
(R)-4-(1-hydroxybutyl)benzoic acid (2.63 g, 93%) as a white solid. "H NMR (400
MHz, CDCly, 8): 8.09 (d, J=8.2 Hz, 2H), 7.46 (d, J = 8.2 Hz, 2H), 4.79 (dd, J= 7.6,
5.5 Hz, 1H), 1.86 - 1.76 (m, 1H), 1.76 - 1.64 (m, 1H), 1.54 - 1.40 (m, 1H), 1.40 -
1.27 (m, 1H), 0.95 (t, J = 7.3 Hz, 3H). MS (M-1): 193.
Step B: (R)-ethvl 3-{4-(1-hydroxybutylbenzamido)propanoate

o] Q
F | N/\)J\O/\
- \ H
BH

N,N-dimethylformamide (16.9 mL) was added to a vial containing (R)-4-(1-
hydroxybutyl)benzoic acid (2.6 g, 13.5 mmol), ethyl 3-aminopropanoate
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hydrochloride (4.16 g, 27.1 mmol) and O-(7-azabenzotriazol-1-yi)-N,N,N', N*-
tetramethyluronium hexafluorophosphate (10.3 g, 27.1 mmol).
Diisopropylethylamine (11.8 mL, 67.7 mmol) was then added. The reaction was
stirred for 1h, and was then concentrated. Purification by column
chromatography (0 — 50% ethyl acetate in heptane) afforded (R)-ethyl 3-(4-(1-
hydroxybutyl)benzamido)propanoate (3.97 g, 100% yield) as an oil. "H NMR (400
MHz, CDCly, 8): 7.75 (d, J = 8.2 Hz, 2H), 7.40 (d, J = 8.0 Hz, 2H), 6.83 (br. s., 1H),
4,74 (t, J= 8.2 Hz, 1H), 4.18 (g, /= 7.1 Hz, 2H), 3.73 (g, /= 5.9 Hz, 2H), 2.64 (t, J
=6.4 Hz, 2H), 1.87 (br. s., 1H), 1.84 - 1.62 (m, 2H), 1.48-1.30(m, 2H), 1.28 (t, J=
7.1 Hz, 3H), 0.93 (t, J= 7.3 Hz, 3H). MS (M+1); 2984,
Step C: (S)-ethyl 3-(4-(1-{3.5-dimethvl-4-{4-{trifluoromethyl}-1 H-
Nphenoxy}butyl)benzamidolpropanoate

Q Q
\/YQ/IL N/\)J\O/\\
H
O
L,
\{ng
F

F

razol-1-

To a solution of azeotropically dried (R)-ethyl 3-(4-(1-hydroxybutyl)
benzamido)propanoate (2.6 g, 8.8 mmol) and azodicarboxylic acid dipiperidine (3.8
g, 15.1 mmol) (with toluene) in tetrahydrofuran (49.2 mL) was added
tributylphosphine (3.9 mL, 16.0 mmol) dropwise at room temperature. Intermediate
(26) (2.3 g, 8.9 mmol) was then added portionwise. The mixture was stirred at
room temperature for 16 hours. The reaclion was diluted with ethyl acetate and
then extracted twice with sodium hydroxide (1N), once with water, once with
hydrochloric acid (1N), and finally once with brine. The organic layer was dried over
sodium sulfate filtered, and cancentrated. Purification by column chromatography
(0-30% ethyl acetate in heptanes) afforded (S)-ethyl 4-(1-(3,5-dimethyl-4-(4-
(trifluoromethyl}-1 H-pyrazol-1-yl)phenoxy)butyl) benzoate (3.53 g, 75%) as
colorless gum: "H NMR (400 MHz, CDCla, 8): 7.87 (s, 1H), 7.73 (d, J = 8.0 Hz, 2H),
7.85 (s, 1H), 7.39 (d, J = 8.2 Hz, 2H), 6.84 (d, J = 5.9 Hz, 1H), .57 (s, 2H), 5.15
(dd, J=17.8, 5.1 Hz, 1H), 4.17 (g, J= 7.1 Hz, 2H), 3.71 (g, J = 6.0 Hz, 2H), 2.83 (1, J
= 5.7 Hz, 2H), 2.04 - 1.91 (m, 1H), 1.88 (s, 6H), 1.86 - 1.71 (m, 1H), 1.58 - 1.33 (m,
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2H), 1.26 ({t, J= 7.0 Hz, 3H), 0.96 (t, J = 7.4 Hz, 3H). MS (M+1): 532. Chiral SFC.
Column: Chiralpak AD-H. Dimensions: 4.6 x 250mm. Mobile Phase: §0/20
CQOz/ethanol. Flow Rate: 2.5 mL/min. Modifier: None. Retention time: 3.05 minutes.

butyl)benzamidolpropanoic acid
To a flask containing ethyl (S)-ethyl 3-(4-(1-(3,5-dimethyl-4-(4-
(trifluoromethyt) -1 H-pyrazol- 1-yl)phenoxy)butyl)benzamido)propancate (3.5 g, 6.6

mmol) was added tetrahydrofuran {16.5 mL), methanol (16.5 mL), and sodium
hydroxide (1N) (16.5 mL, 16.5 mmol). The suspension was stirred at room
temperature for 18 hours. The reaction was concentrated. The crude residue was
dissolved in water, and the solution was acidified to pH = 3 with 1N hydrochloric
acid, A white precipitate formed. The solid was filtered, rinsed with water, and dried
under vacuum to give (S)-3-(4-(1-(3,5-dimethyl-4-(4-(trifluoromethyl)-1 H-pyrazol-1-
yl)phenoxy)butyl)benzamido)propanoic acid (2.87 g, 87%) as a white solid.
Recrystallization was performed using methyl tert-butyl ether to provide a crystalline
compound. The crystalline compound can be characterized by powder X-ray
diffraction to provide the spectrum substantially as shown in Figure 1. *H NMR (400
MHz, CDCls, 8): 7.88 (s, 1H), 7.73 (d, J= 8.2 Hz, 2H), 7.65 (s, 1H), 7.39 (d, /= 8.4
Hz, 2H), 6.80 (t, J = 5.9 Hz, 1H), 6.56 (s, 2H), 5.16 (dd, J=7.8, 5.1 Hz, 1H), 3.71
{q, J=5.9 Hz, 2H), 2.69 (t, J= 5.8 Hz, 2H), 2.04 — 1.91 (m, 1H), 1.88 (s, 6H), 1.86 -
1.67 (m, 1H), 1.63 - 1.31 (m, 2H), 0.96 (t, J= 7.3 Hz, 3H). MS (M+1): 504. Mp 157-
159 °C. [a]p=-43.8 (c=1; CHCl).

A further synthesis of the compound of Example 83 is provided below.

i —_— o
OMe OMe

Step (1) (My-methyl 4-(1-hydroxybutylibenzoate

To a solution of borane diethylaniline complex (20.6 g, 25.2 mL, 126 mmol)
in tetrahydrofuran (130 mL) at 20 °C was added (s)-methyl oxazaborilidine (6.3 mL,
8.3 mmol), A solution of ketone (26.0 g, 126 mmol) in tetrahydrofuran (130 mL)
was added over 2.5 h. The reaction was stirred 10 min before quenching with
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methanot (15.3 mL). To the quenched solution was added 1 M HCI (125 mL) and
the product was extracted with heptane (2 x 130 mL). The combined organic
solution was washed with 1 M HCI (125 mL) and concentrated to a final volume of
250 mL. The solution was cooled to -10 °C the product filtered and washed with
cold heptanes fo give (R}-methyl 4-(1-hydroxybutybbenzoate as a white solid (23.3
g, 89% vyield). '"H NMR (400 MHz, CDCly) 8: 7.99 (d, J = 8.4 Hz, 2H), 7.39 (d, J =
8.4 Hz, 2H), 4.73 (dd, J= 7.4, 5.9 Hz, 1H), 3.89 (s, 3H), 1.81-1.61 (m, 2H), 1.47-
1.26 (m, 2H), 0.92 (t, J= 7.4 Hz, 3H).

/@ /@

F;, c:=3
1s): 3,5-dimethyl-4-(4-{trifluoromethvl)-1H-

To a solution of the aryl bromide (intermediate 7) (15.3 g, 49 mmol) and
potassium hydroxide (9.50 g, 144 mmol) in N-methylpyrrolidone (38 mL) and water
(38 mL) was added ftris(dibenzylidineacetone)dipalladium (0.44 g, 0.48 mmol) and #
butyl X-Phos (0.41 g, 0.96 mmol). The solution was heated to 90 °C. After 30 min
the reaction was cooled to room temperature and ethyl acetate (75 mL) was added.
The solution was acidified with conc. HCI (8 mL). The ag. phase was split and the
organic layer washed with a 0.5 M potassium phosphate, tribasic solution (75 mL).
The solvent was removed and toluene (75 mL) added. The toluene solution was

cooled to 0 °C and filtered to give 3,5-dimethyl-4-(4-(trifluoromethyl)-1H-pyrazol-1-
yl)phenol (9.21 g, 75% yield) as an off-white solid. *H NMR (400 MHz, DMSO-ds)
8. 9.71 (s, 1H), 8.52 (s, 1H), 8.09 (s, 1H), 6,57 (s, 1H), 1.82 (s, 6H).

liphenoxyibutylibenzoic acid tromethamine salt.

o)
OH
O NH;
N (L\/O“
w OH ~OH
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Step (2): (R)-methvl 4-(1-(methylsulfonyloxy)butylibenzoate:

To a solution of (R)-methyl 4-(1-hydroxybutyl)benzoate, intermediate (26)
(10 g, 48 mmol) in methy! butyl ether (80 mL) containing triethylamine (6.32 g, 62
mmol) was added methanesulfonyl chloride (6.05 g, 53 mmol) slowly at 20 °C. The
solution was filtered to remove triethylamine salts and the solution used in the next
step without isolation.

1-(3,5-dimethyl-4-(4-(trifluoromethyl}-1H-

ylphenoxy)butylibenzoate:
To a solution of 3,5-dimethyl-4-(4-(trifluoromethyl)-1H-pyrazol-1-yl)phenol

(intermediate 26) (12.6 g, 48 mmol) in 2-methyltetrahydrofuran (70 mL) was added
cesium carbonate (23.5 g, 72 mmol) and the solution of mesylate from step 2. The
reaction was heated to 65 °C for 5 h. The reaction was then cooled to room
temperature and water (80 mL) was added. The aq. layer was split and the organic
solution was used in the next step without isolation.
Step (4): {S)-4-(1-(3,5-dimethyl-4-{4-{trifluoromethy}-1H-pyrazol-1-
yliphenoxy)butyl)benzoic acid tromethamine salt:

To the solution from step 3 was added 5 M sodium hydroxide solution (29
mL, 145 mmol) and methanol (30 mL). The soiution was heated to 35 °C for 6 h.
After cooling to room temperature, the solution was acidified with conc. HCI (12.4

mL). The reaction was washed with water (30 mL). The organic solution was
concentrated and the residue taken ljp in acetonitrile (100 mL). A solution of
tris(hydroxymethyl)aminomethane (5.82 g , 48 mmol) in water (5 mL) was added
slowly. The resulting slurry was cooled to 0 °C. The product was filtered and
washed with acetonitrile to give the desired salt as a white solid (20.5 g, 77% vyield)
'H NMR (400 MHz, DMSO-d8) & 8.53 (s, 1H), 8.09 (s, 1H), 7.80 (d, J = 8.2 Hz,
2H), 7.35 (d, J = 8.2 Hz, 2H), 6.74 (s, 2H), 5.38 (dd, J = 7.4, 5.1 Hz, 1H), 3.37 (s,
6H), 1.94-1.85 (m, 1H), 1.79 (s, 6H), 1.76-1.68 (m, 1H), 1.45-1.29 (m, 2H), 0.89 {1,
= 7.5 Hz, 3H).

Step (5-6): (5)-3-{4-(1-(3.5-dimethvyl-4-{4-(trifluoromethyl)-1H-pyrazoi-1-
yliphenoxy)butyl)benzamido)propanoic acid:
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Step {5): {S)-methyl 3-{4-(1-{3,5-dimethyl-4-{4-{triflucromethy]}-1H-pyrazol-1-
ephenoxybutylbenzamido)propanoate

To a solution of the tromethamine salt (20 g, 36 mmol) in 2-
methyltetrahydrofuran (200 mL) was added B-alanine ethyl ester (7.08 g, 45 mmol),
2-chloro-4,6-dimethoxy-1,3,5-triazine (8.25 g, 47 mmol) and N-methylmorpholine
(7.31 g, 72 mmol). The reaction was stirred at 20 °C for 2 h. The reaction was
washed with water (2x72 ml) and the organic solution used in the next step without
isolation.

Step (6): (S)-3-(4-(1-(3.5-dimethyl-4-{4-{trifluoromethyl}-1H-pyrazol-1-
ylphenoxy)butylYbenzamido)propanoic acid:

To the solution from step 5 was added methanol (40 mL), water (54 mL) and
sodium hydroxide (4.34 g, 108 mmol). The reaction was stirred 1 h at 30 °C. The
solution was acidified with conc. HCI (9.33 mL) and the aq. phase split. The
organic solution was washed with 1 N HCI {40 mL). The organic phase was
concentrated and the residue taken up in acetonitrile (300 mL). The solution was
cooled to 0 °C and stirred 5 h. The solid product was filtered and washed with cold
acetonitrile, giving the desired compound as a white solid (14.6 g, 80% yield). 'H
NMR (400 MHz, CDCl3) &: 7.88 (s, 1H), 7.72 (d, J = 8.3 Hz, 2H), 7.65 (s, 1H),
7.38(d, J=8.3 Hz, 2H), 6.89 {t, /= 6.2 Hz, 1H), 6.55 (s, 2H), 5.15{dd, J=7.8, 4.6
Hz, 1H), 3.68 (q. J = 6.2 Hz, 2H), 2.65 (t, J = 6.2 Hz, 2H), 1.95 (m, 1H), 1.86 (s,
6H), 1.78 (m, 1H), 1.55-1.38 (m, 2H), 0.94 (t, J = 7.4 Hz, 3H). The final compound
was recrystallized from acetoriitrile (5 vol). The compound was heated to 80 °C and
then cooled to 0 °C to provide a purity of 99.01%.

Example 84: (R}-3-(4-(1-(3,5-dimethyl-4-(4-(irifluoromethyl}-1 H-pyrazol-1-
l)phenoxy)butylibenzamidolpropancic acid
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The title compound is obtained by resolving racemic 3-(4-(1-(3,5-dimethyl-4-
(4-(trifluoromethyl)-1H-pyrazol-1-yl)phenoxy)butyl)benzamido)propanoic acid, the
compound of Example 82, by chiral SFC. Column: Chiralpak AD-H. Dimensions: 10
x 250mm. Mobile Phase: 80/20 COz/2-propanol. Flow Rate: 10,0 ml/min. Modifier:
0.2% isopropylamine. Retention time: 3.65 minutes.

Example 85: (+/-}-3-(4-{1-(5-{4-{trifluoromethyl}-1 H-pyrazol-1-yipyridine-2-

loxy)Yhutyl)benzamido)propanoic acid

i
F’i_\
?
/ ,N
N
S 0 0
N
P Ao
it H

The title compound was prepared by a method analogous to that described
for Example 19 using Intermediate (49) and 4-(trifluoromethyl)-1H-pyrazole. 'H
NMR (400 MHz, CD50D, &): 8.62 (s, 1H), 8.42 (d, J=2.3 Hz, 1H), 8.03 {dd, J= 9.0,
2.9 Hz, 1H), 7.94 (s, 1H), 7.76 ~ 7.72 (m, 2H), 7.49 — 7.44 (m, 2H), 6.99 — 6.93 (m,
1H), 6.09 {dd, J= 7.9, 5.6 Hz, 1H}, 3.63 - 3.55 (m, 2H), 2.60 (t, J= 6.9 Hz, 2H),
2.08 - 1.96 (m, 1H), 1.80 - 1.78 (m, 1H), 1.54 — 1.33 (m, 2H), 0.98 — 0.92 (m, 3H).
MS (M+1): 477.3.

Example 86:

vloxyibutylbenzamido)oropanoic acid
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Step A: (+/=>methyl 4-(1-(8-(4-(trifluoromethy)-1H-pyrazol-1-yl)pvridine-3-
vioxybutyl\benzoate

O
o~
N™%
3
F
F
To a 0 °C mixture of Intermediate (20) (150 mg, 0.72 mmol) and
Intermediate (38) (110 mg, 0.48 mmol) in tetrahydrofuran (5.0 mL) was added
triphenylphosphine (252 mg, 0.96 mmol) followed by diethylazodicarboxylate (167
mg, 0.96 mmol). The mixture was stirred at 40°C overnight. The reaction mixture
was partitioned between water and ethy| acetate. The organic layer was dried over
sodiumn sulfate, filtered and concentrated. Purification by column chromatography
gave (+/-)-methyl 4-(1-(6-(4-(trifluoromethyi)-1H-pyrazol-1-yl)pyridine-3-
yloxy)butyl)benzoate (170 mg, 84%). 'H NMR (400 MHz, CDCls, 5): 8.60 (s, 1H),
7.97 —7.93 (m, 3H), 7.75 (s, 1H), 7.72 (d, 1H), 7.34 (d, 2H), 7.20 — 7.17 (m, 1H),
5.13-5.10 {(m ,1H), 3.83 (s, 3H), 2.01 — 1.95 (m, 1H), 1.81 - 1.78 (m, 1H), 1.48 —
147 (m, 1H), 1.38 — 1.36 (m, 1H), 0.92 — 0.89 (m, 3H).
Step B: (+/-)-3-{4-(1-(6-(4-(triflucromethyl)-1 H-pyrazol-1-yl}pyridine-3-
loxybutytbenzamidoipropanocic acid
To a 0 °C solution of methyl 4-{1-(6-(4-(trifluoromethyl)-1H-pyrazol-1-
ylipyridine-3-yloxy)butyl)benzoate (170.0 mg, 0.405 mmol) in tetrahydrofuran (3

mL) was added 2N lithium hydroxide (610 uL, 1.22 mmol). The mixture was stirred
at 50 °C overnight. The reaction was neutralized with 1N hydrochloric acid and
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extracted with ethyl acetate. The organic layer was dried over sodium sulfate,
filtered and concentrated, to give 164 mg of a colorless solid. To a solution of 100
mg of the crude residue in N, N-dimethylformamide (5 mL) was added O-(7-
azabenzotriazol-1-yl)-N,N,N’, Ntetramethyluronium hexafluorophosphate (141 mg,
0.37 mmol). The mixture was stirred for 45 minutes and then methyl 3-
aminopropionate hydrochloride (51.1 mg, 0.37 mmol) and diisopropylethylamine
(128 mg, 0.988 mmol) were added. The resulting mixture was stirred at room
temperature for 2 hours. The mixture was diluted with saturated ammonium
chloride, and the layers were separated. The organic tayer was washed with water,
dried over sodium suifate, filtered and concentrated. The crude residue was
dissolved in water (5 mL) and tetrahydrofuran (5 mL). 2N lithium hydroxide (330
pL, 0.66 mmot) was added. The mixture was stirred at room temperature for 2
hours. The mixture was neutralized with 1N hydrochloric acid and extracted with
ethyl acetate. The organic layer was dried over sodium sulfate, filtered and
concentrated. Purification by HPLC {column: Boston Analytics Symmetrix ODS-H
150x30mm, Spm; modifier: formic acid 0.225%; gradient: 47 to 67% acetonitrile in
water) gave (+/-)-3-(4-(1-(6-(4-(trifluoromethyl)-1 H—pyfazol-'i -ypyridine-3-
yloxy)butyl)benzamido)propanoic acid (80 mg) as a colorless solid. "H NMR (400
MHz, CD;0D, &): 8.71 (s, 1H), 7.98 (m, 1H), 7.84 (s, 1H), 7.71 - 7.69 (m, 3H), 7.42
—7.35 (m, 3H), 5.33 - 5.30 (m, 1H), 3.53 — 3.50 (m, 2H), 2.54 — 2.51 {m, 2H), 1.97
~1.82(m, 1H), 1.79 = 1.73 (m, 1H), 1.49 — 1.38 (m, 1H), 1.37 — 1.34 (m, 1H), 0.90
(t, 3H). MS (M+1): 477.5.

Example 87: {+/—)-3-(4-{1-{6-{4-(trifluoromethyl}-1H-imidazol-1-yl} pyridine-3-
yloxy)butyl\benzamidopropanoic acid

The title compound was prepared by a method analogous to that described
for Example 86 using Intermediate (50). "H NMR (400 MHz, CD;0D, &): 8.43 (s,
1H), 8.22 (s, 1H), 8.14 (d, 1H), 7.80 — 7.78 (m, 2H), 7.57 — 7.55 (m, 1H), 7.47 —
7.44 (m, 3H), 5.44 - 5.41 (m, 1H), 3.61 — 3.57 (m, 2H), 2.62 — 2.58 (m, 2H), 2.06 —
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2.03 (m, 1H), 1.89 — 1.85 (m, 1H), 1.57 — 1.85(m, 1H), 1.47 - 1.43 {m, 1H), 1.00 —
0.96 (m, 3H). MS (M+1): 477.2.

Example 88: (+/~)-3-(4-(1-{4-(4-cyano-1H-pyrazoi-1-yl)phenoxy)butylbenzamido)
propanoic acid

AN
e
N

NH

OH
Step Az 1-[4-methoxyphenyl}-1 H-pyrazole

L)

A mixture of (4-methoxyphenyl)hydrazine hydrochloride (8.0 g, 0.046 mol)

and 1,1,3,3-tetramethoxypropane (8.3 g, 0.05 mol) in ethanol (120 mL) was heated
to reflux for 1 hour. The reaction was then cooled to room temperature and
concentrated. The residue was diluted with saturated sodium bicarbonate (50 mL)
and ethyl acetate (100 mL). The phases were separated and the agueous was
extracted with ethyl acetate (2 x 20 mL). The combined organics were washed with
brine (50 mL), dried over sodium sulfate, filtered and congentrated. Purification by
column chromatography gave 1-(4-methoxyphenyl)-1 H-pyrazole (7.7 g, 97%) as a
yellow oil. "H NMR (400 MHz, CDCls, 8): 7.82 (m, 1H), 7.69 (m, 1H), 7.59 (d, J=9.2
Hz, 2H), 6.97 (d, J= 9.2 Hz, 2H), 6.43 (m, 1H), 3.83 (s, 3H).

Step B: 4-bromo-1-(4-methoxyphenyl}-1H-pyrazole

Br = /
N 0]
N

To a solution of 1-(4-methoxyphenyl)-1 H-pyrazole (7.2 g, 0.042 mol) in
tetrahydrofuran (100 mL) was added N-bromosuccinimide (7.3 g, 0.042 mol). The

reaction was stirred at room temperature for 3 hours. The reaction was

concentrated and purification by column chromatography gave 4-bromo-1-(4-
methoxyphenyl)-1H-pyrazole (8.9 g, 84%) as a white solid. "H NMR (400MHz,
CDCls, ). 7.83 {s, 1H), 7.63 (s, 1H), 7.52 (d, J = 8.8 Hz, 2H), 6.97 (d, J= 8.8 Hz,
2H), 3.84 (s, 3H).

Step C: 1-{4-methoxyphenvyl)-1H-pyrazole-4-carbaldehyde
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To a -78°C solution of 4-bromo-1-(4-methoxyphenyl)-1 H-pyrazole (506mg,
2.0mmol) in anhydrous tetrahydrofuran (20mL) was added n-butyllithium in hexane
(0.95mL, 2.4mmol). The reaction was stirred for 2h at-78°C. N,N-
dimethylformamide (292mg, 4mmol) was added and the reaction continued to sfir at
-78°C for 1h, then at room temperature for 2h. The reaction was quenched with
saturated ammonium chloride (20mL) and extracted with ethyl acetate (3 x 30mL).
The combined organics were washed with brine (30mL), dried over sodium sulfate,
filtered and concentrated. Purification by column chromatography gave 1-(4-
methoxyphenyl)-1H-pyrazole-4-carbaldehyde (80mg, 20%) as a yellow oil. 'H NMR
(400 MHz, CDCls, 8): 9.95 (s, 1H), 8.33 (s, 1H), 8.13 (s, 1H), 7.62 (d, J= 9.2 Hz,
2H), 7.01 (d, J = 9.2 Hz, 2H), 3.86 (s, 3M).

Step D: 1-{4-methoxyphenvl)-1H-pyrazole-4-carbonitrile

To a mixture of 1-(4-methoxypheny!}-1H-pyrazole-4-carbaldehyde (80 mg,
0.54 mmol) in tetrahydrofuran (3 mL) and ammonium hydroxide (3 mL) was added
iodine (138 mg, 0.54 mmol). The reaction was stirred at room temperature for 5
hours. The reaction was diluted with saturated sodium thiosulphate (5 mL) and
extracted with ethyl acetate (3 x 10 mL). The combined organics were washed with
brine, dried over sodium sulfate, filtered and concentrated to give 1-(4-
methaxyphenyl)-1H-pyrazole-4-carbonitrile (78 mg, 100%) as a yeliow solid. 'H
NMR (400 MHz, CDCl;, §): 8.19 (s, 1H), 7.96 (s, 1H), 7.56 (d, J=9.2 Hz, 2H), 7.01
(d, J = 9.2 Hz, 2H), 3.86 (s, 3H).
Step E: 1-(4-hvdroxyphenyl}-1H-pyrazole-4-carbonitrile

N
'\
T
- ,N—@—m
N

To a solution of 1-(4-methoxyphenyl)-1 H-pyrazole-4-carbonitrile (115 mg, 0.575

mmol) in dichloromethane (5 mL) was added boron tribromide (431 mg, 1.73 mmaol)
at -10°C. The reaction was then warmed to room femperature and stirred for 16

hours. The reaction was quenched with methanal (0.5 mL) and water (5 mL), and
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extracted with ethyl acetate (3 x 15 mL). The combined organics were washed with
brine (15 mL), dried over sodium sulfate, filtered and concentrated to give 1-(4-
hydroxyphenyl)-1H-pyrazole-4-carbonitrile (46 mg, 43%) as a yellow solid. '"H NMR
(400 MHz, CDCl;, 8): 9.89 (s, 1H), 8.12 (s, 1H), 8.27 (s, 1H), 7.62 (d, J=9.2 Hz,
2H), 6.90 (d, J=9.2 Hz, 2H).

propangic acid
The title compound was prepared by a method analogous to that described

for Example 77 using Intermediate (48), 1-(4-hydroxyphenyl)-1H-pyrazole-4-
carbonitrile, triphenylphosphine, and diethylazodicarboxylate. Analytical LCMS:
retention time 1.310 minutes (Atlantis Cya 4.6 x 50mm, 5pM column; 95%
water/acetonitrile linear gradient to 5% water/acetonitrile over 4.0 minutes, hold at
5% water/acetonitrile to 5.0 minutes; 0.05% trifluoroacetic acid modifier; flow rate
2.0 mL/minute); MS (M+1): 433.2.

Example 89:

benzamido)proparnoic acid

@
e

NH

O
OH

Step A: (+/-)-methvl 4-(1-(4-(4.5,6.7-tetrahvdro-2 Hindazol-Z2-yl\phenoxybutyl

benzoate

Intermediate (27) (111 mg, 0.271 mmol) was combined with 4,5,6,7-
tetrahydro-2H-indazole (39.4 mg, 0.323 mmol), copper(l) iodide (2.7 mg, 0.014
mmol), potassium carbonate (78.6 mg, 0.569 mmol), trans-dimethylcyclohexane-
1,2-diamine (9.0 uL, 0.054 mmol), and toluene (2 mL). The reaction was refluxed
for 16 hours, then cooled to room temperature, and partitioned between ethyl
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acetate and water/ammonium hydroxide. The organic layer was washed with 0.5N
HCIl and brine, dried over magnesium sulfate, filtered and concentrated.
Purification by column chromatography (0 — 30% ethyl acetate in heptane) gave
(+I-}methyl 4-(1-(4-(4,5,6,7-tefrahydro-2H-ind azol-2-yl)phenoxy)butyl)benzoate
(0.086g, 51%) as a clear oil. *H NMR (400 MHz, CDCls, &): 8.01 (d, J= 8.2 Hz,
2H), 7.35-7.48 (m, 5H), 6.84 (d, J= 8.0 Hz, 2H), 5.15 (dd, J= 7.6, 5.1 Hz, 1H),
3.91 (s, 3 H), 2.74 (t, J=6.2 Hz, 2H), 2.58 (t, J= 6.1 Hz, 2H), 1.94 - 2.04 (m, 1H),
1.70-1.90 (m, 5H), 1.37 — 1.56 (m, 2H), 0.86 (t, 3H). MS (M+1): 405.2.

Step B: (+/-)-3-(4-(1-(4-(4.5.8.7-tetrahydro-2 H-indazol-2-yl)phenoxybutyl)

benzamido)propanoic acid

The title compound was prepared by a method analogous to that described
for Example 20 using methyl 4-(1-(4-(4,5.,6,7-tetrahydro-2 H-indazol-2-yl)phenoxy)
butyl)benzoate. Column: Waters Atlantis C18 4.6 x 50mm, 5pm; Modiiier: TFA
0.05%; Gradient: 95% H0 / 5% acetonitrile linear to 5% H30 / 95% acetonitrile over
4.0 min, hold at 5% Hz0 / 95% acetonitrile to 5.0min. Flow: 2.0 mL / min.; Retention
time: 3.39 minutes. MS (M+1): 462.2,

Example 90: (+/-)-3-(4-(1-(4-(5,6-dihydrocyclopentalclpyrazol-2(4 H)-
Dphenoxy)butyl)benzamido)propanoic acid

/N\
Ty -, ¢
o

NH

0
OH

Step Az (+/-)-methyl 4-(1-(4-(5,6-dihydrocyclopentalclpyrazol-2(4H)-
vliphenoxy)butyllbenzoate
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The title compound was prepared by a method analogous to that described
for Example 89, Step A, using 1,4,5,6-tetrahydro-cyclopenta[c]pyrazole
hydrochloride. The product obtained was a 4:1 mixture of regioisomers. '"H NMR
(500 MHz, CDCl3, 3): 8.01 (d, J= 8.1 Hz, 2H), 7.46 — 7.29 (m, 5H), 6.88 — 6.79 (m,
2H), 5.19 = 5.11 (m, 1H), 3.91 (s, 3H), 2,93 - 2.36 (m, 6H), 2.04 — 1.94 (m, 1H),
1.87 = 1.75 (m, 1H), 1.56 — 1.38 (m, 2H), 0.97 (t, 3H). MS (M+1): 391.3.

Step B: (+/=)-3-(4-{1-(4-(5,6-dihvdrocyclopentalclpyrazol-2(4 5
Dphenoxy)butyl)benzamidolpropanoic acid

The title compound was prepared by a method analogous to that described
for Example 20 using methyl 4-(1-(4-(5,6-dihydrocyclopentalc]pyrazol-2(4H)-
yhphenoxy)butyl)benzoate. 'H NMR (400 MHz, CDCly, 8): 7.72 (d, J = 8.2 Hz, 2H),
7.45 -7.30 (m, 5H), 6.90 —6.76 (m, 3H), 5.13 (dd, J=7.5, 54 Hz, 1H), 3.76 — 3.64
(m, 2H), 2.84 — 2.73 (m, 2H), 2.73 - 2.35 (m, 6H), 2.10 - 1.93 {m, 1H), 1.88 ~ 1.74
(m, 1H), 1.64 — 1.36 {m, 2H), 0.96 (t, 3H). MS (M+1): 448.4.

Example 91: {+/-}-3-(4-(1-(4-{2H-indazol-2-yl)phenoxy)butyibenzamido)propanoic

acid
Q 0
O
H

O
O\N'—N\
o,

Step A: (+/=)-methyl 4-( 1-(4-(2 H-indazol-2-vl\phenoxy)butyllbenzoate

..
N"N\

The title compound was prepared by a method analogous to that described '
for Intermediate (27), using Intermediate (55). '"H NMR (400 MHz, CDCls, ): 8.26
(s, 1H), 8.03 (d, J=8.4 Hz, 2H), 7.75 (d, J= 9.0 Hz, 1H), 7.72 — 7.64 {m, 3H), 7.44
(d, J=8.2 Hz, 2H), 7.31 (d, J= 7.4 Hz, 1H), 7.14 - 7.05 {m, 1H), 6.95 (d, J= 9.0
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Hz, 2H), 5.21 (dd, J= 7.6, 5.3 Hz, 1H), 3.91 (s, 3H), 2.11 - 1.97 (m, 1H), 1.91 -

1.77 (m, 1H), 1.65 - 1.37 (m, 2H), 0.98 {t, J= 7.3 Hz, 3H). MS (M+1): 211.2.

Step B: (+/-)-3-{(4-(1-(4-{2H-indazol-2-yl)phenoxy)butylibenzamido)propanoic acid
The title compound was prepared by a method analogous to that described

for Example 20 using methyt 4-{ 1-(4-(2 H-indazol-2-yl)phenoxy)butyl)benzoate.
Column: Waters Atlantis C18 4.6 x 50mm, 5um; Modifier: TFA 0.05%; Gradient;
95% H,0 / 5% acetonitrile linear to 5% H;0 / 5% acetonitrile over 4.0min, hold at
5% Hz0 / 95% acetonitrile to 5.0min. Flow: 2.0 mL / min.; Retention time: 3.23
minutes. MS (M+1): 458.2.

Example 92; (+/=)-3-(4-(1-(4-(4-methyl-1H-1.2 3-triazol-1-yliphenylamino)butyl)
benzamidoipropanoic acid

0 o

~ Ao

N
H

L
N,
N ~N

—

The title compound was prepared by a method analogous to that described
for Example 62 using Intermediate (47) and Intermediate (23). "HNMR (400 MHz,
CD;0D, &): 8.0 (s, 1H), 7.76 (d, 2H), 7.48 (d, 2H), 7.37 (d, 2H), 6.65 (d, 2H), 4.47
(m, 1H), 3.62 (m, 2H), 2.63 (m, 2H), 2.36 (s, 3H), 1.89 — 1.84 (m, 1H), 1.79 - 1.72
(m, 1H), 1.57 — 1.45 (m, 1H), 1.44 — 1.38 (m, 1H), 1.00 (m, 3H). MS (M+1): 422 4,
Example 93: (+/-)-3-({2-(3-methyl-1-{4-{4-{trifluoromethy|}-1 H-pyrazol-1-
yhphenylbutylamino)pyrimidine-5-carboxamidolipropanoic acid

RF
e
N
N
0 o}
NZ N/\)LOH
NS
N7 N
H

Step A: (+/-)ethyl 2-(3-methvl-1-(4-{4-{trifluoromethyl}1 H-pyrazol-1-
yliphenylbutylaming)pyrimidine-5-carboxylate
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RF
e
N )

N
0O
N7 o
EJ\\“ .

A vial was charged with Intermediate (14) (180 mg, 0.605 mmal), ethanol (&
mL), ethyl 2-chloropyrimidine-5-carboxylate (115 mg, 0.665 mmol), and
diisopropylamine {156 mg, 1.21 mmol). The resulting mixture was heated under
microwave irradiation at 100 °C for 20 minutes. The reaction mixture was diluted
with water and extracted with ethyl acetate. The organic layer was dried over
sodium sulfate, filtered and concentrated. Purification by column chromatography
gave (+/-)-ethyl 2-(3-methyl-1-(4-(4-(trifluoromethyl}-1 H-pyrazol-1-yljphenyl)
butylamino)pyrimidine-5-carboxylate (120 mg, 44%). "H NMR (400 MHz, CDCls, &):
8.80 (s, 2H), 8.13 (s, 1H), 7.88 (s, 1H), 7.62 (d, 2H), 7.46 (d, 2H), 5.97 - 5.95 (m,
1H), 5.29 - 5§.22 (m, 1H), 4.34 — 4.29 (m, 2H), 1.82 - 1.78 (m, 1H), 1.70 - 1.66 (m,
2H), 1.35 - 1.32 (m, 3H), 0.99 - 0.95 (m, 6H).
Step B: (+/-}-3-{2-(3-methyl-1-~(4-{4-(trifluoromethyl}-1H-pyrazol-1-yl\phenyl)

butylamino)pyrimidine-5-carboxamido)propancic acid
To a solution of ethyi 2-(3-methyl-1-(4-(4-(trifluoromethyl)-1 H-pyrazoi-1-

yl)phenyhbutylamino)pyrimidine-5-carboxylate (120 mg, 0.268 mmol) in anhydrous
tetrahydrofuran (3 mL) was added 1N lithium hydroxide (0.83 mL, 0.83 mmcl). The
mixture was stirred at 50 °C overnight. The mixture was neutralized with 1N
aqueous hydrochloric acld and extracted with ethyl acetate. The organic layer was
dried over sodium sulfate, filtered and concentrated. The residue was dissolved in
N, N-dimethylformamide (5 mL). O-(7-Azabenzotriazol-1-y1)-N, NN’ N"
tetramethyluronium hexafluorophosphate (149 mg, 0.393 mmol) was added. The
mixture was stirred for 45 minutes at room temperature. Methyt 3-aminopropionate
hydrochloride (54.3 mg, 0.393 mmol) and diisopropylethylamine (136 mg, 1.05
mmol) were added. The resulting mixture was stirred at room temperature for 2
hours. The mixture was diluted with aqueous ammonium chloride and ethyl acetate.
The layers were separated and the organic layer was washed with water, dried over
sodium sulfate, filtered and concentrated.
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The residue was dissolved in water (5 mL) and tetrahydrofuran (5 mL}). 1N
Lithium hydroxide (0.774 mL, 0.774 mmol) was added. The mixture was stirred at
room temperature for 2 hours. The mixture was neutralized with 1N aqueous
hydrochloric acid and extracted with ethyl acetate. The organic layer was dried over
sodium sulfate, filtered and concentrated. Purification by HPLC (column: Kromasi
Eternity-5-C18 150 x 30mm, 5um; modifier: formic acid 0.225%; gradient: 36 to
56% acetonitrite in water) gave (+/-)-3-(2-(3-methyl-1-(4-(4~(trifluoromethyl}-1H-
pyrazol-1-yt)phenyl)butylamino)pyrimidine-5-carboxamido)propanoic acid (50 mg).
'H NMR (400 MHz, CD,0D, &): 8.70 (s, 1H), 8.64 (s, 2H), 7.96 (s, 1H), 7.73 (d, 2H),
7.53 (d, 2H), 5.27 - 5.21 (m, 1H), 3.62 — 3.53 (m, 2H), 2.68 — 2.53 (m, 2H), 1.94 —
1.82 (m, 1H), 1.79 — 1.68 {m, 1H), 1.68 — 1.58 (m, 1H), 1.06 — 0.91 (m, 6H). MS
(M+1): 491.4.

3-vlamino)Ymethylbenzamido)propanoic acid

N
S A

FKL/N—(N}NH 0
F

£ NH

OH

The title compound was prepared by a method analogous to that described
for Example 1 using intermediate (31) and Intermediate (32). '"H NMR (400 MHz,
CDCly, 5); 8,54 (s, 1 H), 7.82 (s, 1 H), 7.77 (d, J=2.73 Hz, 1 H), 7.69 (d, J= 8.19
Hz, 2 H), 7.60 (d, J=8.97 Hz, 1 H), 7.40 (d, J=8.19 Hz, 2 H), 7.01 - 6.95 (m, 1 H),
6.93 (dd, J=8.88,2.83 Hz, 1 H), 4.15 (d, J=8.58 Hz, 1 H), 3.77 - 3.66 (m, 2 H),
2,76-265(m, 2 H),225-2.12(m, 1 H), 200 - 1.87 (m, 1 H), 1.73-1.16 (m, 7
H). MS (M+1): 502.2.

Example 95: 3-(4-(cyclopentyl(6-(4-(trifluoromethyl}-1H-pyrazol-1-yl)pyridine-3-

laminoimethylibenzamido)propanoic acid, Isomer 1



WO 2012/107830 PCTNB2012/050349
186

=N
F{E\/N—{}NH o)
F

F N

O
CH

The title compound is obtained by resolving racemic 3-{(4-(cyclopentyl(6-(4-
(trifluoromethyi}-1 H-pyrazol-1-yl)pyridine-3-ylamino)methyl)benzamido)propanoic
acid, the compound of Example 94, by chiral SFC. Column: Chiralpak AD-H.
Dimensions: 4.6mm x 25cm. Mobife Phase: 80/20 COx/methanol. Flow Rate: 2.5
mL/min. Modifier; 0.2% isopropylamine. Retention time: 3,49 minutes.

Example 96: 3-(4-(cyclopentyl{B-{4-{trifiuoromethyl)-1H-pyrazol-1-yI} pyridine-3-

lamino)methyl}benzamido)propanoic acid, Isomer 2

- \K@N@‘NH 0
F

E NH

0
OH
The title compound is obtained by resolving racemic 3-(4-(cyclopentyi(6-(4-

(trifluoromethyl}-1 H-pyrazol-1-yl)pyridine-3-ylamino)methyl)benzamido)propancic
acid, the compound of Example 84, by chiral SFC. Column: Chiralpak AD-H.
Dimensions: 4.6mm x 25cm. Mobile Phase: 80/20 CO2/methanol. Flow Rate: 2.5
ml/min. Modifter; 0.2% isopropylamine. Retention time: 4.38 minutes.

4-(trifluoromethvi

lamino)methylbenzamidolpropanoic acid, lsomer 1

PO

NH

o
OH

The title compound is obtained by resolving racemic 3-(4-(cyclopentyi(6-(4-
(trifluoromethyl}-1 H-imidazol-1-yl)pyridin-3-ylamino)methyl)benzamido)propanoic
acid, the compound of Example 8, by chiral SFC. Column: Chiralpak AD-H.
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Dimensions: 4.6mm x 25¢cm. Mobile Phase: 65/35 CQzf2-propanol. Flow Rate: 2.5

mb/min. Modifier: none. Retention time: 3.92 minutes.

Example 98: 3-(4-{cyclopentyl(6-{4-(trifluoromethyl}-1 H-imidazol-1-yDpyridin-3-
lamino)methylibenzamido)propanoic acid, isomer 2

.

F NH

Q
OH

The title compound is obtained by resolving racemic 3-(4-(cyclopentyl(6-(4-
(trifluoromethyl)}-1 H-imidazol-1-yl)pyridin-3-ylamino)methyl)benzamido)propanoic
acid, the compound of Example 8, by chiral SFC. Column: Chiralpak AD-H.
Dimensions: 4.6mm % 25cm. Mobile Phase: 65/35 CQy/2-propanol. Flow Rate: 2.5
mLimin. Modifier: none. Retention time: 4.91 minutes.

Example 99: (+/~)-3-(2-(cyclohexyl{6-{4-(trifluoromethyl)-1 H-imidazol-1-ylipyrdine-

3-ylimethylaminonicotinamidopropanoic acid

/N\
e JN — 0
F HN—(}\I}—{NH
F'

0
OH

Step A (+/=)ymethyl 6-(cvclohexyl{4-(4-(trifluoromethyl}-1 H-pyrazol-1-yliphenvi)
methylaminonicotinate

N — O
I
N Q
F /
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A round bottom flask equipped with a condenser was charged with
Intermediate (2) (230 mg, 0.858 mmol) and 2-methyl-2-propane-sulfinamide (120
mg, 0.958 mmol) in dichloromethane (& mL). Titanium{lV) ethoxide (437 mg, 1.92
mmol) was added in one portion and the mixture was stirred at reflux for 2 hours.
Then methanol (1.5 mL) and saturated sodium bicarbonate (1.5 mL) were added to
the reaction. A precipitate formed. The mixture was diluted with ethyl acetate and
the slurry was filtered through celite, rinsing with ethyl acetate. The organics were
dried over sodium sulfate, filtered and concentrated to give (E)-N-(4-(4-
(triflucromethyl}-1 H-pyrazol-1-yl)benzylidene)-2-methylpropane-2-sulfinamide (280
mg, 0.845 mmol).

This crude residue was diluted in tetrahydrofuran (3 mL) and cooled to -78
°C. Cyclohexyi magnesium chloride (1.27 mL, 2M in diethyl ether, 2.54 mmol) was
then added dropwise. The reaction mixture was warmed to room temperature and
stirred for 3 hours. The mixture was quenched with saturated aqueous ammonium
chioride and extracted three times with ethyl acetate. The combined organic layers
were washed with brine, dried over sodium sulfate, filtered and concentrated. The
crude material was dissolved in methanol (4.2 mL). Hydrogen chloride (4M in
dioxane) was added. The mixture was stirred at room temperature for 3 hours. The
reaction was then concentrated. To this crude residue was added NN-
dimethylformamide (1 mL), methyl 6-fluoronicotinate (155 mg, 1.0 mmol) and
potassium carbonate (207 mg, 1.5 mmol). The reaction was heated to 120°C for 2
hours. The mixture was diluted with water and extracted three times with ethyl
acetate. The combined organic layers were washed with brine, dried over sodium
sulfate, filtered and concentrated. Purification by column chromatography (0 — 45%
ethyl acetate in heptane) gave (+/-)-methyl 6-(cyclohexyl(4-(4-(trifluoromethyl)}-1 H-
pyrazol-1-yl)phenyl)methylamino)nicotinate. 'H NMR (400 MHz, CDCl,, 5): 8.62 (d,
J=1.56Hz, 1H),8.13 (s, 1 H), 7.93 —7.82 (m, 2 H), 7.67 — 7.53 (m, 2 H), 7.45 -
7.33 (m, 2H),6.16 {(d, J=8.78 Hz, 1 H), 5.67 — 5.51 (m, 1 H), 4.61-4.41 (m, 1 H),
3.81 (s, 3 H), 1.94 - 0.98 (m, 11 H). MS (M+1): 459.1.

Step B: (+/-)-fert-butyl 3-(2-{cyclohexvl(4-(4-(trifluoromethyl
ylphenylmethylaming)nicotinamido)propanoate
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Lithium hydroxide (800 mg) was added to a sojution of methy! 6-
(cyclohexyl(4-(4-(trifluoromethyl)-1 H-pyrazol-1-yl)phenyl)methylamino)nicotinate
(129 mg, 0.281 mrol) in methanol (1.67 mL), tetrahydrofuran (1.67 mL), and water
(1.67 mL). The mixture was stirred at room temperature for 4 hours. The mixture
was acidified with 4N hydrochloric acid and extracted with three times with ethyl
acetate. The combined organic layers were washed with brine, dried over sodium
sulfate, filtered and concentrated.

To the crude acid was added N,N-dimethylformamide (2 mL), tert-butyl 3-
aminopropanocate hydrochloride (84.1 mg, 0.518 mmol), O-(7-azabenzotriazol-1-yl}-
N,N,N' N tetramethyluronium hexaflucrophosphate) (187 mg, 0.518 mmol), and
diisopropylethylamine (251 L, 1.44 mmol). The mixture was stirred at room
temperature overnight and was then concentrated. Purification by column
chromatography (0 - 45% elhyl acetate in heptane), gave (+/-)-tert-butyl 3-(2-
(cyclohexyl(4-(4-(trifluoromethyl)-1H-pyrazol-1-yl)phenyl)methylamino)nicotinamido)
propanoate. 'H NMR (400 MHz, CDCl3, 8): 8.49 — 8.40 (m, 1H), 8.12 (s, 1H), 7.85
(s, 1H), 7.75 - 7.86 (m, 1H), 7.58 (d, J = 8.41 Hz, 2H), 7.36 (d, J = 8.41 Hz, 2H),
6.73 - 6.58 (m, 1H), 6.24 - 6.10 (m, 1H), 5,58 — 5.41 (m, 1R), 4.57 - 4.38 (m, 1H),
3.66 —3.50 (m, 2H), 2.53 — 2.40 (m, 2H), 2.08 - 0.95 (m, 11H), 1.41 (s, 8H). MS
(M+1): 572.3.

Step C: {+/-)-3-(2-(cvclohexvi{4-(4-(trifluoromethvi)-1 H-pyrazol-1-
yliphenylimethylaminolnicotinamido)propanoic acid

Trifluoroacetic acid (0.30 mL) was added to a solution of terf-butyl 3-(2-
(cyclohexyi(6-(4-(trifluoromethyl)-1H-pyrazol-1-yl)pyridine-3-
yl)methylamino)nicotinamido)propanoate (30 mg, 0.052 mmol) in dichloromethane
(0.4mL). The mixture was stirred at room temperature for 2 hours. The reaction was

concentrated and the residue was co-evaporated with dichloromethane, ethy!
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acetate and toluene several times, to give (+/~)-3-(2-(cyclohexyl(4-(4-
(trifluoromethyl)-1 H-pyrazol-1-yl)phenyl)methylamino)nicotinamido)propanocic acid,
as a solid. *H NMR (400 MHz, CDCl,, 8): 9.81 (br. s, 1H), 8.94 (br. 5, 1H), 8.31 —
8.21 (m, 1H), 8.15 (s, 1H), 7.87 (s, 1H), 7.66 (d, /= 8.58 Hz, 2H), 7.61 - 7.51 (m,
1H), 7.39 (d, J=8.39 Hz, 2H), 6.70 - 6.58 (m, 1H), 4.29 - 4.17 (m, 1H), 3.69 - 3.53
(m, 2H), 2.76 — 2.65 (m, 2H), 2.00 — 0.91 (m, 11H). MS (M+1): 516.2.

Example 100: (+/=)-3-(4-(3.3-dimethyl-1-{6-(4-(triflucromethyl}-1 H-imidazol-1-yl)

ridine-3-ylamino)butybenzamidoloropanoic acid
F F
¢
r@ o) 0
= ﬁ/\)J\OH

HN

To a solution of Intermediate (43) {220 mg, 0.939 mmol) and Intermediate
(6) (214 mg, 0.839 mmol) in methanol (48 mL) was added decaborane (57.3 mg,
0.469 mmol). The mixture was slirred at room temperature for 48 hours. The
reaction mixture was concentrated and purification by preparative TLC gave methyl
4-(3,3-dimethyl-1-(6-(4-(triflucromethyl}-1 H-imidazol- 1-yl)pyridine-3-ylamino)butyl)
benzoate (50 mg, 12%). 'H NMR (400 MHz, CDCls, 3): 8.03 (s, 1H), 7.94 (d, 2H),
7.71 (m, 2H), 7.32 (d, 2H), 7.01 (d, 1H), 6.78 - 6.75 (m, 1H), 4.41 - 4.34 {m, 1H),
3.83 (s, 3H), 1.71 — 1.68 (m, 2H), 0.95 (s, 9H).
triffuoromethyl}-1 H-imidazol-1-yhpyridine-3-

lamino)butylibenzamido)propanocic acid
To a solution of methyl 4-(3,3-dimethyl-1-(6-(4-(trifluoromethyl)-1 H-imidazol-
1-yl)pyridine-3-ylamino)butyl)benzoate (50 mg, 0.11 mmol) in tetrahydrofuran (5
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mL) was added 2N lithium hydroxide (5 mL, 10 mmol). The reaction mrixture was
heated to 70°C for 12 hours. The mixture was adjusted to pH = 2 by addition of 1N
aqueous hydrochloric acid and the resulting solution extracted with ethyl acetate.
The organic layer was dried over sodium sulfate, filtered and concentrated. The
residue was dissolved in N,N-dimethylformamide (5 mL). O-(7-Azabenzotriazol-1-
yI)-N,N,N',N’-tetramethyluronium hexafluorophosphate (70.0 mg, 0.184 mmol) was
added and the solution stirred at room temperature for 30 minutes. Methyl 3-
arinoprepionate hydrochloride (19.3 mg, 0.138 mmol) was added followed by
diiscpropylamine {(47.6 mg, 0.37 mmol). The resulting mixture was stirred at room
temperature for 1 hour. Saturated aqueous ammonium chloride was added and the
mixture was extracted with ethyl acetate. The organic layer was dried over sodium
sulfate, filtered and concentrated. The residue was dissolved in tefrahydrofuran (4
mL) and 2N Lithium hydroxide {4 mL, 8 mmol) was added. The mixture was stirred
at room temperature for 1 hour, 1N Aqueous hydrochloric acid was added to adjust
the pH = 2 and the solution was exfracted with ethyl acetate. The organic layer was
dried over sodium sulfate, filtered and concentrated. Purification by HPLC {(column:
Boston Analytics Symmetrix ODS-H 150 x 30mm, Sum; modifier: formic acid
0.225%; gradient: 39 to 59% acetonitrile in water) gave (+/-)-3-(4-(3,3-dimethyl-1-
(6-{4-(trifluoromethyl)-1H-imidazol-1-yl)pyridine-3-ylamino)butyl)benzamido)
propanoic acid (22.7 mg, 41%). 'H NMR (400 MHz, CD3OD, 3): 8.21 (s, 1H), 8.01
{s, 1H), 7.72 (s, 1H), 7.85 (d. 2H), 7.36 (d, 2H), 7.26 (d, 1H), 6.94 (m, 1H), 4.48 —
4.45 (m, 1H), 3.51 — 3.48 (m, 2H), 2.53 ~2.49 (m, 2H), 1.81 - 1.75 (m, 1H), 1.58 -
1.63 (m, 1H), 0.94 (s, 9H). MS (M+1): 504.3.

Example 101: (+/-)}-3-(4-

3-ylaming}methyhbenzamido propanoic acid

RF
/‘fL ]
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The title compound was prepared by a method analogous to that described
for Example 100 using Intermediate (44) and Intermediate (32). "HNMR (400 MHz,
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CD0D, 8): 8.64 (s, 1H), 7.86 (s, 1H), 7.74 — 7.72 (m, 3H), 7.55 (d, 1H), 7.42 (d,
2H), 7.04 (m, 1H), 4.19 {m, 1H), 3.59 {m, 2H), 2.60 (m, 2H), 2.07 — 2.04 (m, 1H),
1.79 = 1.66 (m, 4H), 1.43 — 1.40 (m, 1H), 1.30 — 1.04 (m, 5H). MS (M+1): 516.2.
Example 102; (+/-)-3-(6-(3-methyl-1-(5-methyl-5-(4-(iriftuoromethyl)-1H-pyrazol-1-

Npyridin-3-ylaminghutyvlinicotinamidolpropanoic acid

NP NG
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Step A: 5-methyl-8-(4-(trifluoromethyl}-1 H-pyrazol-1-yl)pyridin-3-amine
LI
HaNT

The title compound was prepared by a method analogous to that described
for Intermediate (6) using 4-triflucromethyl-1H-pyrazole and 2-chloro-3-methyi-5-
nitro-pyridine. 'H NMR (400 MHz, CDCls, 8): 8.21 (s, 1H), 7.85 (s, 1H), 7.75 (d, J=
2.4 Hz, 1H), 6.93 (d, /=24 Hz, 1H), 3.85 (s, 2H), 2.32 (s, 3H).
Step B: methyl 6-{{5-methyl-6-(4-(trifluoromethyl}-1 H-pyrazol-1-ylipyridin-3-
yliminoymethylinicotinate

0
W W
—d N N—Q—N\/]YF,F
F

A mixture of methyl 6-formylnicotinate (251.3 mg, 1.52 mmol) and 5-methyl-

6-(4-(trifluoromethyl)-1H-pyrazol-1-yi)pyridin-3-amine (369 mg, 1.52 mmol}in
toluene (8mL) was heated at reflux under nitrogen overnight. The reaction mixture
was concentrated to give methyl 6-((6-methyl-8-(4-(triflucromethyl}-1H-pyrazol-1-
yl)pyridin-3-ylimino)methyl)nicotinate (592 mg, 100%). 'H NMR (400 MHz,
(CD3),S0, 8). 9.09 (d, 1H), 8.83 (s, 1H), 8.72 (s, 1H), 8.35 - 8.30 (m, 2H), §.20 —
8.17 (m, 1H), 8.11 (s, 1H), 7.90 (d, 1H), 3.79 (s, 3H), 2.32 [s, 3H).

Step C: (+/-)}-methyl 6-(3-methyl-1-(5-methyl-6-
yl)pyridin-3-vlaminobutyl)nicotinate

trifluoromethyl}-1 H-pyrazol-1-
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To a 0°C solution of methyl 6-((5-methyl-z-(dl-(triﬂuoromethyl)-1H-pyrazol-‘l-
yl)pyridin-3-ylimino)methyi)nicotinate (592 mg, 1.52 mmol) in anhydrous
tetrahydrofuran (8 mL) was added isobutylmagnesium brornide (1.0 mL, 2.0M in
THF, 2.0 mmol). The reaction mixture was allowed to warm to room temperature
and stir for 3 hours. Saturated agueous ammonium chloride (10 mL) was added
and the mixture extracted with ethyl acetate. The organic layer was washed with
brine, dried over sodium sulfate, filtered and concentrated. Purification by
preparative TLC gave methyl 8-(3-methyl-1-(5-methyl-6-(4-{trifluoromethyl}1 H-
pyrazol-1-yl)pyridin-3-ylamino)butyl)nicotinate (250 mg). 'H NMR (400 MHz, CDCl,,
6): 9.18 — 9.17 (m, 1H), 8.26 — 8.23 (m, 1H), 8.16 (s, 1H), 7.81 (s, 1H), 7.69 - 7.68
(m, 1H), 7.40-7.38 (m, 1H), 6.79 — 6.78 (m, 1H}, 4.65 — 4.58 (m, 1H}), 4.00 (s, 3H),
2.27 (s, 3H), 1.78 — 1.66 (m, 3H), 1.02 (d, 3H), 0.96 (d, 3H).
Step D: (+/-)-3-(6-(3-methyl-1-(5-methvl-6-(4-(irifluoromethvl)-1 H-pyrazol-1-yl})
pyridin-3-ylamino)butyl}nicotinamido)propanoic acid

The title compound was prepared by a method analogous to that described

for Example 100 step B using methyl 6-(3-methyl-1-(5-methyl-6-(4-(triflucromethyl}-
1H-pyrazol-1-yl)pyridin-3-ylamino)butyl)nicotinate. "H NMR (400 MHz, CD0D, &):
8.91 (d, 1H}), 8.32 (s, 1H), 8.14 —8.11 (m, 1H), 7.91 (s, 1H}, 7.65 - 7.64 (d, 1H),
7.55 -7.53 (m, 1H), 6.90 — 6.89 (m, 1H), 4.63 — 4.60 {m, 1H), 3.62 — 3.59 (m, 2H),
2.63 —2.59 (m, 2H), 2.08 (s, 3H), 1.81 - 1.78 (m, 2H), 1.70 — 1.65 (m, TH), 1.01 (d,
3H), 0.97 (d, 3H). MS (M+1): 505.3.

Example 103: 3-(4-(1-{4-(4-(trifluoromethvi}-1 H-pyrazol-1-ylphenylaminolbutyl)
benzamido)propanocic acid. Isomer 1

fN\,
F. = N—Q'NH P

F
E NH

OH
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Step A: 4-{1-{4-(4-(triflucromethyl}-1 H- henylaminolbutylbenzoic acid

The title compound was prepared by a method analogous to that described
for Example 1 using Intermediate (5) and Intermediate (52). MS (M-1): 402.0.

Step B: ethyl 3-(4-(1-(4~{4-{trifluoromethyD-1 H-pyrazol-1-y)phenvlamino)butyl)

benzamido)propanoate, Isomers 1 and 2

To a mixture of ethyl 3-aminopropanoate hydrochloride (418 mg, 2.72
mmol), 4-(1-(4-(4-{frifluoromethyl)-1H-pyrazol-1-yl)phenylamino)butyl) benzoic acid
(732 mg, 1.82 mmol), 1-hydroxybenzotriazole hydrate (292 mg, 1.1 mmol), and
N, N-diisopropylethylamine (1.20 mL, 7.26 mmo!) in tetrahydrofuran (18.2 mL) was
added 1-ethyl-3-(3-dimethylaminopropyl) carbodiimide (557 mg, 2.90 mmol). The
mixture was stirred for 48 hours at ambient temperature. The reaction mixiure was
concentrated and the crude material was purified by column chromatography (0 —
100% ethy! acefate in heptane) to afford racemic ethyl 3-(4-(1-(4-(4-(trifftuoromethyl)
-1H-pyrazol-1-yl)phenylaming)butyl)benzamido)propanoate (684 mg, 85%) as a
solid. The racemate was further purified viz chiral SFC to afford 300 mg of Isomer 1
and 300 mg of Isomer 2, which were used in conversion to the final enatiopure
products. 'H NMR (400 MHz, CDCl3,5 ): 7.94 (g, J = 0.8 Hz, 1H), 7.81 (s, 1H), 7.73
(d, J=8.2Hz 2H),7.39 (d, J=8.2 Hz, 2H), 7.32 (d, J= 9.0 Hz, 2H), 6.84 (t, /=5.8
Hz, 1H), 6.53 (d, J= 8.8 Hz, 2H), 4.42 — 4.34 (m, 1H), 4.31 (d, J= 4.7 Hz, 1H), 4.16
(9, J=7.2Hz, 2H), 3.71 (q. J=6.1 Hz, 2H), 2.63 (t, J= 5.9 Hz, 2H), 1.88 - 1.71 (m,
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2H), 1.63 - 1.31 (m, 2H), 1.27 (t, J= 7.0 Hz, 3H), 0.95 (t, J = 7.3 Hz, 3H). Chiral
SFC: Chiralpak AD-H, 10 x 250mm; Mobile Phase 65:35 COy/methanol, 65mL/min,
Retention time: 3.95min (Isomer 1), 6.81min (Isomer 2).

Step C: 3-(4-(1-(4-{4-(trifluoromethyl}-1H-

benzamido)oropanoic acid. Isomer 1

Isomer 1 of ethyl 3-(4-(1-(4-(4-(trifluoromethyl)-1 H-pyrazol-1-yl)
phenylamino)butyl)benzamido)propanoate (0.300 g, 0.597 mmol) was dissolved in
methanol (8.0 mL) and tetrahydrofuran (4.2 mL) and treated with 2N aqueous

lithium hydroxide (4.2 mL, 8.4 mmol). The mixture was stirred at

ambient temperature for 4 hours. The crude reaction mixture was concentrated and
the residual solid was dissolved in water and acidified to pH = 4 with 1.0M aqueous
hydrochloric acid. A brown precipitate formed. The precipitate was collected by
filtration, washed with water, and dried in vacuo to afford 3-(4-{1-(4-(4-
{trifluoromethyt)-1 H-pyrazol-1-yl)phenylamino)butyl)benzamido)propanoic acid,
Isomer 1{0.220 g, 78%) as a solid. '"H NMR (400 MHz, CDCls, &% 7.91 (s, 1H), 7.78
(s, 1H), 7.67 (d, J= 7.6 Hz, 2H), 7.35 (d, /= 6.8 Hz, 2H), 7.27 (d, J= 7.2 Hz, 2H),
7.03 - 6.88 (m, 1H), 6.60 — 6.42 (m, 2H), 4.33 {1, J = 6.3 Hz, 1H), 3.64 (s, 2H), 2.72
—2.54{m, 2H), 1.87 — 1.65 (m, 2H), 1.51 - 1.22 (m, 2H), 0.90 {t, J = 7.0 Hz, 3H).
MS (M+1): 475.2.

Example 104: 3-(4-(1-(4-(4-(trifluoromethyl)-1 H-pyrazal-1-yi)phenvlaminojbutyl)

benzamido)propanoic acid, Isomer 2

N,
F
F
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The title compound was prepared by a method analogous to that described
for Example 103 using Isomer 2 of ethyl 3-(4-(1-(4-(4-(trifluoromethyl}-1 H-pyrazol-1-
yl)phenylamino)butyl)benzamido)propanoate. 'H NMR (400 MHz, CDCls, 3): 7.91
{s. TH), 7.78 (s, 1H), 7.67 {d, J=7.6 Hz, 2H), 7.35 (d, J = 6.8 Hz, 2H), 7.27 (d, J=
7.2 Hz, 2H), 7.03 — 6.88 (m, 1H), 6.60 — 6.42 {m, 2H), 4.33 (t, J= 6.3 Hz, 1H), 3.64
(s, 2H), 2.72 — 2.54 {m, 2H), 1.87 — 1.65 {m, 2H), 1.51 = 1.22 {(m, 2H), 0.90 {t, J =
7.0 Hz, 3H). MS (M+1): 475.2.
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Example 105 : (+/=)-3-(4-(3-methyl-1-(5-methyl-6-{4-(trifluoromethvi}-1 H-pyrazoi-1-
Ipyridin-3-ylaminobutyllbenzamido)propanoic acid
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The title compound was prepared by a method analogous to that described for
Example 62, using Intermediate (58) and 5-methyl-6-(4-(trifluoromethy!)-1H-pyrazal-1-
yl)pyridin-3-amine (Step A of Example 102). 'TH NMR (400 MHz, CD,0D, 3): 8.32 (s, 1 H),
792(s,1H),7.77 (dd, J=2.4,84 Hz,2H), 7.65(d, J=24 Hz,1 H), 7.48 (dd, J=2.0, 8.4
Hz, 2 H), 6.21 (s, 1 H), 4.54 ~ 4.58 (m, 1 H), 3.61 (, /= 4.8 Hz, 2 H), 2.60 - 2.64 (m, 2 H),
2.08(d,J=2.0Hz,3H),1.72-1.86 (m, 2 H), 1.63 — 1.61 (m, 1 H), 0.97 — 1.04 (m, 6 H).

MS (M+1): 504.3.
Example 106 : {+/-)-3-
famino)methylibenzamido)propanoic acid

Q &
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The title compound was prepared by a methed analogous to that described for
Example 100, using Intermediate (58} and Intermediate (32). '"H NMR (400 MHz, CDCl,, 8):
B8.66(s,1H),7.88(s,1H),7.76 (d, J=16Hz, 1 H), 7.75 (s, 2 H), 7.58 {(d, J= 8.8 Hz, 1 H},
748(d, J=1.6Hz, T1H), 7.47 (s, 1H), 7.05 (dd, J=2.8,8.8 Hz, 1 H), 4,36 (d, J=8.4 Hz, 1
H), 3.60 {t, J= 6.0 Hz, 2 H), 2.58 — 2.68 (m, 3 H}, 2.24 (s, 1 H), 1.75—2.00 (m, 5 H). MS
{(M+1). 510.2,
Example 107: (+/-)-3-(4-(2-cyclopropyl-1-{6-(4-(trifluoromethyl}-1 H-pyrazol-1-yl}pyridin-3-
ylamino)ethy\benzamido)propanoic acid




WO 2012/107850 PCT/1B2012/050349
197

0 O
O
HN\CNK
£ N’N\
3,
F
The title compound was prepared by a method analogous to that described for
Example 100, using Intermediate (60) and intermediate (32). 'H NMR (400 MHz, CD50D,
&), 8.61(s,1H),7.83(s, 1H),7.70-7.72(m, 3H), 7.54 (d, J=6.4Hz, 1H),7.46 (d, J=
6.4 Hz, 2 H), 7.01 (d, J= 6.4 Hz, 1H),4.48 —4.52 (m, 1 H), 3.55 (, J= 6.8 Hz, 2 H), 2.56 (L,
J=6.8Hz,2H),1.78-1.89 (m, 1 H), 1.52-1.61(m, 1 H), 0.67 = 0.79 (m, 1 H), 0.31 -
0.49 (m, 2 H), 0.00 - 0.14 (m, 2 H). MS (M+1) 488.4.
Example 108: (+/~)-3-{4-(1-(3-methyl-4-(4-{trifluoromethy|}-{H-pyrazol-1-
l)phenoxybutyl)benzamido)propanoic acid

Q O
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The title compound was prepared by a method analogous to that described for
Example 86, using Intermediate (61). "H NMR (400 MHz, CD,0D, &): 8.23 (s, 1 H), 7.95 (s,
1H),7.79(d, J=8.0Hz, 2H), 7.49 (d, J=8.0 Hz, 2 H), 7.16 (d, /= 8.8 Hz, 1 H), 7.90 (s, 1
H), 6.82 (d, J=8.8 Hz, 1 H), 5.36 —~ 5.39(m, 1 H), 3.61-3.64 (m, 2H), 2.62 —-2.65(m, 2
H), 2.06 (s, 3H), 1.98 — 2.05 (m, 1 H), 1.81—1.86 (m, 1 H) 1.64 — 1.58 (m, 1 H), 1.45-1.51
{m, 1H), 0.97 — 1.01 (m, 3 H). MS (M+1)4904.

Example 109: 3-(3-fluoro-4-(1-(8-(4-{trifluoromethyl}-1H-pyrazol-1-yhpyridin-3-
laminoYbutylbenzamidolpropanoic acid, Isomer 1
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Step A: (+/-)-methyl 3-fluoro-4-{1-{6-{4-(trifluoromethyl}-1H-pyrazol-1-yl)pyridin-3-

ylaminobutyhibenzoate
O
\/;D)Lo/
HN.
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F F
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2
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Decaborane (65.4 mg, 0.535 mmol} was added to a solution of Intermediate {32)
(244 mg, 1.07 mmol) and Intermediate (62) (240 mg, 1.07 mmol) in methanol (8 mL). The
reaction was heated to 60 °C for 24 hours. The reaction was cooled to 35 °C and stirred for
another 24 hours. The reaction was concentrated and purified by flash column
chromatography to give (+/~)-methyl 3-fluoro-4-(1-(8-{4-(triflucromethyl)-1 H-pyrazol-1-
yl)pyridin-3-ylamino)butyl)benzoate (400 mg, 86%) as a yellow oil. 'H NMR (400 MHz,
CDCl;, 8): 8.55 (s, 1 H), 7.60—7.90 (m, 5 H), 7.29 - 7.33 (m, 1 H), 6.86 {dd, J=8.8, 2.8 Hz,
1H), 4.64-4.69(m, 1H),4.16 (d, /=6.8 Hz, 1 H),3.83 (s, 3 H), 1.75 - 1.98 (m, 2 H), 1.21
~145(m, 2H), 0.90 (t, J= 7.2 Hz, 3 H),
Step B: methyl 3-(3-fluoro-4-(1-(6-(4-(trifluoromethyl)-1H-pyrazol-1-ylpyridin-3-
laminobutyllbenzamido)propanocate. Isomers 1 and 2
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2 N Aqueous lithium hydroxide (15 mL, 30 mmol} was added to (+/—)-methyl 3-
fluoro-4-{1-{6-{4-(trifluoromethyl)-1 H-pyrazol-1-yl)pyridin-3-ylamino)butyl)benzoate (400 mg,
0.9 mmol}) in tetrahydrofuran (15 mL). The reaction was heated to 80 °C for 12 hours. The
reaction was cooled to room temperature and acidified to pH ~ 2 with 1 N aqueous
hydrochloric acid. The mixture was extracted with ethy] acetate (3 x 10 mL) and the
combined organics were dried over sodium stilfate, filtered, and concentrated to give a
yellow solid (380 mg). The solid was taken up in N,AN-dimethylformamide (30 mL) and O-(7-
azabenzotriazol-1-y[)}-N,N,V N -tetramethyluronium hexafluorophosphate (1.86 g, 4.88
mmol) was added. The mixture was stirred at room temperature for 30 minutes. Methyl 3-
aminopropancate hydrochloride (511 mg, 3.66 mmol} and diisopropylethylamine {1.26 g,
9.76 mmol) were added, and the reaction was stirred for 1 hour. The reaction was diluted
with saturated agqueous ammonium chloride and extracted with ethyl acetate (3 x 30 mL).
The combined organics were dried over sodium sulfate, filtered, and concentrated.
Purification by flash column chromatography igave racemic methy! 3-(3-fluoro-4-{1-{6-{4-
(trifluoromethyl)-1H-pyrazol-1-yl)pyridin-3-ylamino)butyl)benzamido)propanoate (450 mg,
96%) as a yeilow solid. The racemate was furtiher purified via chiral SFC to afford 180 mg of
Isomer 1 and 150 mg of Isomer 2, which were used in conversion to the final enantiopure
products. Chiral SFC; Chiralpak AD-3, 4.6 x 50mm, 3pm. Modifier: 0.05% DEA. Gradient:
95% CO; f 5% ethanoi linear to 60% CO, / 40% ethanol over 3.0 minutes. Flow: 4mL{min.
Retention time: 1.44 minutes (Isomer 1), 1.75 minutes (Isomer 2).

Step C: 3-{3-fluoro-4-{1-{6-{4-{triflucromethyl}-1 H-pyrazol-1-ylpyridin-3-
ylaminobutylibenzamidolpropanoic acid, lsomer 1

To a solution of Isomer 1 of methyl 3-(3-fluoro-4-( 1-(6-(4-{trifluoromethyi}-1 H-
pyrazol-1-ylipyridin-3-ylamino)butyl)benzamido)propancate (180 mg, 0.36 mmol} in
tetrahydrofuran (8 mL) was added 2 N aqueous lithium hydroxide (8 mL, 16 mmol). The
reaction was stirred at room temperature for 1 hour. The reaction mixture was acidified to
pH ~ 2 with 1 N aqueous hydrochloric acid and extracted with ethyl acetate (3 x 5 mL.). The
combined organics were dried over sodium sulfate, filtered, and concentrated to give 3+(3-
fluoro-4-( 1{6-(4-(trifluoromethyl)-14pyrazol-1-yl)pyridin-3-ylamino)butyl}benzamido)
propanoic acid, Isomer 1 (104 mg, 59%) as a white solid. ‘H NMR (400 MHz, CD;0D, B):
857 (s, 1H), 7.77 (s, 1H), 7.63 (s, 1H),7.50 (d, J=8.8Hz, 1H), 7.43-7.46 (m, 2 H), 7.34
-738{(m,1H),6.93(d J=88Hz 1H), 4.66{t, J=6.8Hz, 1H),3.48 {t, J=6.8Hz, 2 H),
250, J=6.8Hz 2H), 1.65-1.82(m, 2 H), 1.17 — 1.49 (m, 2H), 0.89 (t, J= 6.8 Hz, 3 H).
MS (M+1)494.2, Chiral SFC: Chiralpak AD-3, 4.6 x S0mm, 3pm. Modifier; 0.05% DEA.
Gradient: 95% CO; { 5% ethanol linear to §0% CO; / 40% ethanol over 3.0 minutes. Flow:
4mL/min. Retention time: 1.74 minutes, 100% ee (isomer 1).
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Example 110 : 3-(3-fluoro-4-(1-(6-{4-{trifluoromethyl}-1 H-pyrazol-1-vipyridin-3-

ylamino }butylYbenzamido)propanoic acid, Isomer 2
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The title compound was prepared by a method analogous to that described for
Example 108, using Isomer 2 of methyl 3{3-lucro-4-(1-(6-(4-(trifluoromethyi}-1Hpyrazol-1-
ylpyridin-3-ylamino)butybenzamido)propanoate in Step C. 'H NMR (400 MHz, CD,CD, 5):
B.57 (s, 1H), 7.77 (5, 1H), 7.63 (s, 1H), 7.50 (d, J=8.4 Hz, TH), 7.43 - 7.46 (m, 2 H}), 7.34
~7.38(m, 1 H),6.94 (d, J=84 Hz, 1H), 4.66 (t, J=7.2 Hz, 1 H), 3.48 (t, J= 7.2 Hz, 2 H),
2.50(t J=6.8Hz 2H), 1.67-1.82(m, 2 H), 1.29-1.48 (m, 2H), 0.89 (t, J=7.6 Hz, 3 H).
MS (M+1) 494.2. Chiral SFC: Chiralpak AD-3, 4.6 x 50mm, 3pm. Modifier: 0.056% DEA.
Gradient; 85% CO; / 5% ethanol linear to 60% CO; / 40% ethanol over 3.0 minutes. Flow,
4mlfmin. Retention time: 1.42 minutes, 98% ee (lsomer 2).

Example 111: 3-(3-methy}4-(1-(6-(4-{trifluoromethyl)-1 H-pyrazol-1-ylipyridin-3-

lamino)butylbenzamidolpropancic acid. Isomer 1
0 o}
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Step A: methyl 3-(3-methy]-4-{1-{B-(4-

lamine)butylbenzamido)propanoate. Iscmers 1 and 2
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The title compounds were prepared hy a method analegous to that described in Steps A-B
of Example 109, using Intermediate (63). Purification of racemic methyl 3-(3-methyl-4-(1-(6-
{4-(trifluoromethyl}-1H-pyrazol-1-yljpyridin-3-ylamino)butyl)benzamido) propanoate via chiral
SFC afforded 140 mg of Isomer 1 and 140 mg of Isomer 2, which were used in conversion
to the final enantiopure products. *H NMR (400 MHz, CDCls, 5% 8.80 (s, 1H), 7.79 (s, 1 H),
7.59-766(m,3H),749(d, J=8.0Hz, 1H),7.38 (d, J=8.4 Hz, 1H),6.75-6.82(m, 2
H), 4.56 —4.61{m, 1H), 4.26 (d, J=4.8Hz, 1 H), 3.66-3.72(m, 5H), 2.64 (t, J=5.8Hz, 2
H), 2.50 (s, 3H), 1.73 - 1.78 (m, 2 H}), 1.40 - 1.57 (m, 2 H}, 0.98 (t, J= 7.2 Hz, 3 H). Chiral
SFC: Chiralpak AD-2, 30 x 50mm, 3um. Modifier: none. Mobile Phase: 60/40 CQ.fethanol.
Flow rate: 80 mL/min. Retention time: 1.46 minutes {Isomer 1) and 2.13 minutes (Isomer 2).
Step B: 3-(3-methyl-4-(1-(6-{4-(trilucromethyl}-1 H-pyrazol-1-yl)pyridin-3-
ylamino)butyl)benzamido)propanoic acid, Isomer 1

The title compound was prepared by a method analogous to that described in Step
C of Example 109, using Isomer 1 of methy! 3-(3-methyl-4-(1-(6-(4-(trifluoromathyi}+1 H-
pyrazol-1-y)pyridin-3-ylamino)butyl)benzamido)propanoate. *H NMR (400 MHz, CD,0D, 8):
8.65(s, 1H),7.86(s,1H),7.63(d, J=2.8Hz, 2H),7.53-7.58 (m, 2H}, 7.40 (d, J=8.0
Hz, 1 H), 6.92 {dd, J= 8.8, 2.8 Hz, 1 H), 4.60 — 4.64 (m, 1 H), 3.58 (t, J= 6.4 Hz, 2 H), 2.59
(t, J=7.0Hz, 2 H), 2.52 (s, 3H), 1.70 - 1.79 (m, 2 H), 1.61 — 1.67 (m, 1 H), 1.46 - 1.51(m,
1 H), 099 (t, J=7.2 Hz, 3 H). MS (M+1}490.1. Chiral SFC; Chiralpak AD-H, 4.6 x 250mm,
5um. Modifier: 0.05% DEA, Mobile Phase: 75/25 CQ,/ethanol. Flow rate: 35 mL/min.
Retention time: 3.92 minutes, 99.8% ee (Isomer 1).
Example 112: 3-(3-methyl4-(1-(6-(4-(trifluoromethyl}-1H-

lamino)butyl)benzamidopropanoic acid, Isomer 2

ridin-3-
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The title compound was prepared by a method analogous to that described for
Example 111, using Isomer 2 of methyl 3-(3-methyl-4-(1-(6-(4-{trifluoromethyl)-1H-pyrazol-
1-yl)pyridin-3-ylamino)butyl)benzamido)propanoate. 'H NMR (400 MHz, CD50D, 5): 8.65
(s, 1H), 7.86 (s, TH), 7.63 (d, J=2.8 Hz, 2H),7.53 - 7.58 (m, 2 H), 740 (d, J= 8.0 Hz, 1
H), 6.92 (dd, J=8.8,2.8 Hz, 1 H), 4.60 —4.64 (m, 1 H), 3.58 (t, J=6.4 Hz, 2 H), 2.59 {t, J =
7.0Hz,2H),2.52(s,3H), 1.70-1.79 (m, 2 H), 1.61 - 1.67 (m, 1 H), 1.46 — 1.51 {m, 1 H),
0.99 (t, J=7.2 Hz, 3 H). MS (M+1) 490.1. Chiral SFC: Chiralpak AD-H, 4.6 x 250mm, 5um.
Modifier: 0.05% DEA. Mobile Phase: 75/25 CQOy/ethanol, Flow rate: 35 mL/min. Retention
time: 5.38 minutes, 89.7% ee (lsomer 2).

Example 113: 3-(4-(1-{2-(4-(trifluoromethyl)-1 H-pyrazol-1-yl)pyrimidin-5-

ylaminobutylbenzamidolpropanoic acid, Isomer 1

O

Q
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H
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ylamino)butyl}benzamido)propanoate. Isomer 1 and 2
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The title compound was prepared by a method analegous o that described in Step
A of Example 62, using intsrmediate (64). Purification of racemic methyl 3-(4-(1-(2-(4-
(trifluoromethyl}-1H-pyrazol-1-yl}pyrimidin-5-ylamino )butyl)benzamido)propanoate via chiral
SFC aifforded 400 mg of Isomer 1 and 420 mg of Isomer 2, which were used in conversion
to the final enantiopure products. 'H NMR (400 MHz, CD;0D, 5): 8.84 (s, 1 H), 8.08 (s, 2
H), 7.99(s, 1 H), 7.79 (d, J=84 Hz, 2 H), 7.50 {d, J= 8.4 Hz, 2H),4.52 {t, /= 7.0 Hz, 1 H),
3.69(s,3H), 3.63(t, J=68Hz, 2H), 2.66(t, J=6.8Hz,2H), 1.75-1.99 (m, 2 H), 1.39 -
1.60 (m, 2 H}, 1.00 (t, J= 7.2 Hz, 3 H}. Chiral SFC: Chiralpak AD, 50 x 250mm, 10pm,
Modifier: 0.05% DEA. Mobile Phase: 70/30 CO./methanol. Flow rate:; 200 mL/min. Retention
time: 8.65 minutes (Isomer 1) and 10.5 minutes {Isomer 2},
Step B: 3-(4-(1-(2-(4-{trifluoromethyl}-1 H-pyrazol-1-yl}pyrimidin-5-yvlamino)butyl henzamido)
propanoic acid, Isomer 1

The title compound was prepared by a method analogous to that described in Step
C of Example 109, using Isomer 2 of methyl 3-(4-(1-(2-(4-(trifluoromethyl}-1H-pyrazol-1-
yDpyrimidin-5-ylamino}butyl }benzamido)propanocate. 'H NMR {400 MHz, CD,0OD, 8): 8.73
(s.,1H), 797 (s,2H),7.89(s,1H),7.68(d, J=84Hz, 2H),7.38 (d, J=84 Hz, 2H),4.40
{t, J=6.8Hz, 1H),3.50 (t, J=6.8Hz, 2 H), 252 (t, J= 64 Hz, 2 H), 1.67 — 1.82 (m, 2 H),
1.20 — 1,50 (m, 2 H}, 0.87 (t, J= 7.2 Hz, 3 H). MS (M+1} 477.2. Chiral SFC: Chiralpak AD-3,
4.6 x 150mm, 3pm. Modifier: 0.05% DEA. Gradient: 95% COQ: / 5% methanal linear to 60%
CO; / 40% methanol over 16,0 minutes. Flow rate: 2.5 mL/min. Retention time: 7.69

minutes, 99.8% ee (Isomer 1),
Example 114: 3-{4-((3,3-dimethylcyclobutyl}{(6-(4-(trifluoromethyl}-1H-pyrazol-1-ylipyridin-3-
laminomethyllbenzamido)propanoic acid, Isomer 1
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3-ylaminomethylibenzoate
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The title compound was prepared by a method analogous fo that described in Step
A of Example 1, using [ntermediate (65) and Intermediate (32). '"H NMR (400 MHz, CDCl;,
o) 8.54(s,1H),7.93(d, J=8.00Hz,2H),7.72 (5, 1H), 7.55~7.60 (m, 2H),7.31 (d, J=
8.00 Hz, 2 H), 6.79 (d, J=8.80 Hz, 1 H), 4.26 —4.31 ({m, 2H), 4.14 (d, J=8.80 Hz, 1 H),
2,38 -2.43{(m, 1 H), 1.92 - 1.98 {m, 1 H), 1.50 — 1.67 (m, 3 H), 1.30 (t, /= 7.20 Hz, 3 H),
1.06 (s, 3 H), 1.01 (s, 3H). M3 (M+1) 473.2.
Step B: 3-(4-((3.3-dimethylcyclobulyly(6-(4-(iriflucromethyl)-1H-pyrazol-1-y pyridin-3-

laminoYmethylibenzamido)propanoic acid, lsomer 1

The title compound was prepared by a method analogous to that described in Steps
B — C of Example 99, using (+/=}-ethyl 4-((3,3-dimethylcyclobutyi){B-(4-(trifluoromethyl)-1H-
pyrazol-1-yl)pyridin-3-ylamino)methyl)benzoate. Purification of racemic 3-(4-((3,3-
dimethyleyclobutyl)(8-{4-(trifluoromethyl}-1 H-pyrazol-1-yl)pyridin-3-
ylamino jmethyl)benzamide)propanoic acid via chiral SFC afforded the single enantiomer
product. "H NMR (400 MHz, CDCl;, 8): 8.53 (s, 1H), 7.84 (s, 1 H), 7.80 (d, J= 2.7 Hz, 1H),
768(d,J/=8B4Hz 2H) 7.61(d, J=9.0Hz, 1H), 7.38 (d, J=8.2Hz,2 H), 6.98-7.05 (m,
1H),695(dd, J=8.9,2.8Hz, 1H),4.21(d, J=94 Hz, 1H), 3.72(gq, J=5.9Hz,2 H), 2.72
(t, J=5.9 Hz, 2 H), 242 -2.56 (m, 1 H), 1.99 (m, 1 H), 1.53-1.73 (m, 3 H), 1.11 (s, 3 H),
1.07 (s, 3 H). MS (M+1) 516.1. Chiral SFC: MiniGram-2, 20 x 250mm. Modifier: None.
Mobile Phase: 60/40 COu/ethanol. Flow rate; 10.0 mL/min. Retention time: 2.37 minutes
(Isomer 1).
Example 115: 3-(4-((3,3-dimethyicyclobutyl}{(6-{4{trifluoromethyl)-1 H-pyrazol-1-ylipyridin-3-
ylamino)methyl}benzamidolpropanoic acid, [somer 2
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The title compound was prepared by a method analogous to that described in Steps
B - C of Example 99, using (3/-)-ethyl 4-((3,3-dimethylcyclcbuty!){6-(4-(trifluoromethyl)-1H-
pyrazol-1-ylypyridin-3-ylamino)methyl)benzoate. Purification of racemic 3-(4-{(3,3-
dimethylcyclobutyl}{6-(4-(trifluoromethyl}-1H-pyrazol-1-yl}pyridin-3-ylaminoymethyl)
benzamido)propanoic acid via chiral SFC afforded the singlte enantiomer product. 'H NMR
(400 MHz, CDCls, 3). 8.53 (s, 1H), 7.84 (s, 1 H),7.80 (d, J=27Hz, 1H),7.68 (d, /=84
Hz, 2 H), 7.61(d,J=9.0Hz, 1 H), 7.38 (d, J= 8.2 Hz, 2H),6.98 - 7.05 (m, 1 H}, 6.95 (dd, J
=8.9,28Hz, 1H) 4.21(d, J=94Hz, 1H),3.72(q, J=59Hz,2H), 272 (t, J=59Hz, 2
H), 2.42 - 2.56 (m, 1 H}), 1.99 (m, 1 H), 1.53 - 1.73 (m, 3 H), 1.11 (s, 3 H), 1.07 (5, 3 H). MS
{M+1} 516.1. Chiral SFC: MiniGram-2, 20 x 250mm. Modifier: None. Mobile Phase: 60/40
CQyfethanol. Flow rate; 10.0 mL/min. Retention time: 4.12 minutes (Isomer 2).
Example 116: 3~(4-{1~{4-(2H-indazol-2-

acid, Isomer 2
0 o]
\/YQ')\ N/\/U\OH
H
Q.
Step A: methyl 3-{4-(1-(4-(2Hindazo|-2-yl}-3-methylphenoxyibutylibenzamidoipropanoate,
0 O
N
H
Q

The title compound was prepared by a method analogous to that described in Steps

}-3-methylphenoxyibutylbenzamido)propanoic

lsomers 1 and 2

A = C of Example 82, using Intermediate (66} in Step A and methyl 3-aminopropanoate
hydrochloride in Step C. Racemic methyl 3-(4-(1-(4-(2H-indazol-2-yI}-3-

methylphenoxy butyl)benzamido)propanoate was purified via chiral SFC to afford Isomer 1
and lsomer 2, which were used in conversion to the final enanfiopure products. Chiral SFC:
Berger MultiGram SFC, Mettler Toledo Co Ltd., OD 30 x 250mm, 5um. Modifier: none.
Mobile Phase: 60/40 COy/methanol. Flow rate: 50 ml/min. Retenticn time; 8.89 minutes

(Isomer 1} and 9.42 minutes (Isomer 2}.
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Step B: 3-(4-(1-(4-(2H4-indazol-2-y|}-3-methylphenoxy)butyllbenzamido)propanoic acid,

lsomer 2

The fitle compound was prepared by 2 method analogous to that described in Step
D of Example 82, using Isomer 2 of methyl 3-(4-(1-{4-(2 H-indazol-2-y1}-3-
methylphenoxy)butyl)benzamido) propanoate. 'H NMR (400 MHz, CD;0D, 3): 8.25 (s, 1 H),
7.78(d,J=84Hz,2H),7.74 (d, /=84 Hz,1H), 7862 (d, J=88Hz,1H),749(d, J=84
Hz, 2H),730-7.35(m, 1H),7.23(d, J=84 Hz, 1H), 7.08-7.13(m, 1H),6.92 (d, J=
24 Hz, 1H)6.83(dd, J=8.4,28Hz, 1H), 537 -540{m, 1 H), 3.60 {t, J=6.4 Hz, 2 H),
261( J=6.8Hz,2H), 1.96 — 2.02 (m, 4 H), 1.80 — 1.86 {m, 1 H), 1.44 — 1.57 (m, 2 H),
1.00 (t, J=6.4 Hz, 3 H). MS (M+1) 472.3. Chiral SFC: Chliralpak AD-3, 4.6 x 50mm, 3um.
Modifier: 0.05% DEA. Gradient: 95% CO, / 5% methanol linear to §0% CO2/ 40% methanol
over 3 minutes. Flow rate: 4 mL/min. Retention time: 1.84 minutes, 96.1% ee (Isomer 2).
Example 117: 3-{6-{cyclohexyl(2-methyl-4-(4-(trifluoromethyl)-1H-pyrazol-1-
yiohenylimethylamino)nicotinamido)propanoic acid. Isomer 1

o
oﬁ@

F

F
Step A: [+/~}-cyclohexvli 2-methyl-4-{4-(trifluoromethyl}-1H-pyrazol-1-

lYphenylimethanamine

To a solution of Intermediate (67) (300.0 mg, 1.19 mmol} in tetrahydrofuran (3 mL)
was added cyclohexylmagnesium bromide (1.79 mL, 3.58 mmol, 2 M in THF). The reaction
vessel was sealed and heated to 120 °C in a microwave for 20 minutes. The reaction was
cooled to 0 °C and methanol {1 mL) was added, followed by sodium borochydride (80.4 mg,
2.39 mmol), The reaction was stirred at 0 °C for 10 minutes. The reaction was quenched
with water and extracted with ethyl acetate (3 x 10 mL). The combined organics were dried
over sodium sulfate, filtered, and concentrated. Purification by flash column chromatography
gave (+/=)-cyclohexyl(2-methyl-4-(4-(triflucromethyi)-14-pyrazol-1-yl)phenyl)methanamine
(80 mg, 20%) as a brown solid. 'H NMR (400 MHz, CDCls, 8): 8.09 (s, 1 H), 7.82 (s, 1 H),
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7.41—7.45(m, 3 H), 3.87 (d, J= 8.00 Hz, 1 H), 2.34 (s, 3 H), 1.94 - 1.98 (m, 1 H), 0.98 —
1.85 (m, 10 H).

To a solution of (+/-)-cyclohexyl(2-methyl-4-(4-(trifluoromethyl)-1H-pyrazol-1-
yliphenyl)methanamine (80.0 mg, 0.237 mmol) in N, A-dimethylformamide (3 mL) was
added methy! 6-fluorenicotinate (55.2 mg, 0.356 mmol) and potassium carbonate (98.4 mg,
0.712 mmol). The reaction was heated to 110 °C and stirred overnight. The reaction was
cooled to room temperature, diluted with water, and extracted with ethy] acetate (3 x 5 mL).
The combined organics were dried over sodium sulfate, filtered, and concentrated.,
Purification by flash column chromategraphy gave (+/—)-methyl 8-(cyclohexyl(2-methyl-4-(4-
{triflucromethyl)-1H-pyrazol-1-yl)phenyl)methylamino)nicotinate (20 mg, 15%) as a yellow
solid. "H NMR (400 MHz, CDCls, 8): 8.63 (s, 1 H), 8.06 (s, 1 H), 7.79 —7.82 (m, 2 H), 7.43
(s, 1H),7.33-7.36 (m, 1H), 7.25(d, /=84 Hz, 1 H),6.03(d, /=8.8Hz, 1 H),5.39 (d, J=
6.8 Hz, 1 H), 4.74 (m, 1 H), 3.75 (s, 3 H),2.49 (s, 3 H), .85~ 1.88 (m, 1 H), 1.58 - 1.72 (m,
5H), 1.05-1.19 (m, 5 H).

Step C: methyl 3-(6-{cvclohexyl(2-methyl-4-(4-{trifluoromethyl)-1 H-pyrazol-1-

phenylimethylamino)nicotinamido)propanocate, Isomers 1 and 2

O 19
f))LN/\)LO/
~ H
HN™ N

The title compound was prepared by a method analogous to that described in Steps
B — C of Example 82, using (+/~)-methyl 6-(cyclohexyl(2-methyl-4-(4-(triflucromethyt)-1H-
pyrazol-1-yliphenyl)methylamino)nicofinate in Step B and methyl 3-aminopropanoate
hydrochloride in Step C. Racemic methyl 3-(6-(cyclohexyl(2-methyl-4-(4-{trifluoromethyl)-
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1H-pyrazol-1-yl)phenyl)methylamino)nicotinamido)propanoate was purified by chiral SFC to
afford Isomer 1 and Isomer 2, which were used in conversion to the final enantiopure
praducts. Chiral SFC: Chiralpak AD-H, 4.6 x 250 mm, 5 ym. Modifier: 0.05% DEA. Maobile
Phase: 60/40 COj/ethanol. Flow: 2.35 mL/min. Retention time: 5.19 minutes (Isomer 1) and
7.83 minutes (Isomer 2).

Step D: 3-{6-{ cyclohexyl{2-methyl-4-(4-{trifluoromethy] -1 H-pyrazol-1-

ylphenylmethylaminonicotinamido)propanocic acid, lsomer 1

The title compound was prepared by a method analogous to that described in Step
D of Example 82, using Isomer 1 of methy! 3-{6-(cyclohexyl(2-methyl-4-(4-(frifluoromethyl)-
1H-pyrazol-1-yl)phenyl)methylamino)nicotinamido)propanoate. 'H NMR (400 MHz, CD,OD,
0). 8.68(s,1H),8.41(d,1H),7.95(s,1H),7.72-7.75(m, 1 H), 7.54 - 7.57 (m, 2H), 7.45
(d, 1H), 649 (d, 1 H), 5.08 (d, 1 H), 3.55 (t, 2 H), 2.56 — 2.60 (m, 5 H), 2.08 {m, 1H), 1.68 -
1.79 (m, 4 H), 1.40 - 1.50 (m, 1 H), 1.00 ~ 1.35 (m, 5 H). MS (M+1) 530.1. Chiral SFC:
Chiralpak AD-3, 4.6 x 50mm, 3pm. Modifier: 0.05% DEA. Mobile Phase: 60/40 CO,/2-
propanol. Flow: 4 mL/min. Retention fime: 0.78 minutes, 99.7% ee (Isomer 1).
Example 118: 3-(8-(cyclohexyl(2-methyl-4-(4-(trifluoromethyl}-1H-pyrazol-1-

yliphenylimethylaminonicotinamido)propanoic acid, Isomer 2

O o}
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The title compound was prepared by a method analogous to that described in Step
D of Example 82, using Isomer 2 of methyl 3-(6-(cyclohexyl(2-methyl-4-(4-(trifluoromethyl)-
1H-pyrazol-1-yl)pheny!)methylamino)nicotinamido)propanoate. "H NMR (400 MHz, CDs0D,
5): 868(s, 1H),8.41(d, 1H), 7.95(s, 1H),7.72-7.75(m, 1 H), 7.54 — 7.57 (m, 2H), 7.45
{d, 1H), 6.48 (d, 1 H), 5.08 (d, 1 H), 3.55 {t, 2 H}, 2.56 — 2.60 (m, 5 H), 2.08 (m, 1H), 1.68 ~
1.79 (m, 4 H), 1.40 - 1.50 (m, 1 H), 1.00 - 1.35 (m, 5 H). MS (M-+1) 530.1. Chiral SFC:
Chiralpak AD-3, 4.6 x 50mm, 3pm. Modifier: 0.05% DEA. Mobile Phase: 60/40 CO./2~
propanol. Flow: 4 mL/min. Retention time: 1.46 minutes, 100% ee (Isomer 2}.
Example 119; {+/-)-3-{4-{{4-(2H-indazol-2-yl)phenoxy){cyclopentyimethvi)

benzamideipropanoic acid
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The title compound was prepared by a method analogous to that described for

Example 86, using Intermediate (55) and Intermediate (68), and heating the reaction in
toluene to 110 °C for 18 hours in Step A, "H NMR (400 MHz, CD50D, 8): 8.64 (s, 1 H), 7.84
(d, J=8B4Hz 2H),7.79(dd, J=92,28Hz,3H),7.70(d, J=88Hz 1H),759(d, /=80
Hz, 2H), 7.38(, J=7.2Hz, 1H),7.16 (f, J= 8.0 Hz, 1 H), 7.10 (d, 2 H), 5.24 (d, J= 7.6 Hz,
1H),367(t,J=68Hz,2H),2.68(t, J=6.8Hz, 2H), 1.89-2.10 (m, 1 H), 1.62 - 1.80 (m,
6 H), 1.49 - 1.56 {m, 2 H). MS (M+1) 484 4.

. Cl
Step A: ethvt 4-({6-(4-chloro-1H-imidazol-1-yl)pyridin-3-ylamino){cyclo pentyl Ymethyl)

benzoate

(o]
The title compound was prepared by a method analogous to that described in Step
A of Example 1, using Intermediate (31) and Intermediate (69). '"H NMR (400 MHz, CD,0OD,
3) 811(d, J=1.6Hz, 1H),7.97(d, J=84Hz 2H), 780 (d, J=28Hz, 1 H), 758, J=
1.6Hz, 1 H),7.52 (d, J=8.0Hz,2H),7.26 (d, J=88Hz, 1H),7.04 (dd, /=8.8,28Hz, 1
H) 4.35(q, J=7.2Hz, 2H),4.22 (d, /= 8.8 Hz, 1H), 2.21-2.32 (m, 1H), 2,03 -2.11 (m,
1H), 1.68 - 1.78 (m, 3 H), 1.48 — 1.66 (m, 2H), 1.25— 1.45 {m, 5 H).
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benzamido)propanoic acid, Isomer 1

The title compound was prepared by a method analogous to that described in
Example 65, Steps B - C, using ethyl 4-((6-(4-chloro-1 A-imidazol-1-yl)pyridin-3-
ylamino){cyclopentyl) methyl)benzoate. Racemic 3-(4-((6-(4-chloro-1H-imidazol-1-y!)pyridin-
3-ylamino){cyclopentyl) methyl}benzamido)propanocic acid was resolved by chiral SFC to
afford the single enantiomer prouduct. 'H NMR (400 MHz, CD50OD, 8):. 7.99(d, J=1.2Hz, 1
H), 7.68(d, /= 2.8Hz, 1H),7.65(d, J=84Hz,2H), 747 (d, J=1.6 Hz, 1 H), 7.38 (d, J=
B4 Hz, 2H),7.14 (d, J=8.8Hz, 1H),6.92 (dd, J=8.8,28Hz, TH), 4.09(d, J=9.2Hz, 1
H),3.50 (1, /=6.8Hz, 2H), 250 {t, /= 6.8Hz, 2H), 2,11 ~2.18 (m, 1 H), 1.91 - 1.97 (m, 1
H), 1.51 —=1.63(m, 3H), 1.37 = 143 (m, 2 H), 1.17 - 1.28 (m, 2 H). MS (M+1) 468.1. Chiral
SFC: Chiralcel AD-3, 4.6 x 50mm, 3um. Modifier: 0.05% DEA. Mobile Phase: 40/60
CQOy/methanol. Flow rate: 3 mL/min. Retention time: 0.81 minutes, 100% ee (Isomer 1).

4-{trifluoromethyl)-1 H-imidazol-1-vl

Step A:_ (+/=)-N-(1-(4-bromopheny|)-2 2 2-trifluoroethyl)-6-(4-(trifluoromethy)-1 H-imidazol-1-
vpyridin-3-amine

R F
=N
/=N
F

A solution of 1-(4-bromophenyl}-2,2,2-trifluoroethanone {253 mg, 1.00 mmol) in
dichloromethane (10 mL) was cooled to 0 °C. Added Intermediate (6) (228 mg, 1.00 mmol),
titanium(1V) isopropoxide (1.1 g, 4.0 mmol), and diisopropylethylamine (0.7 mL, 4 mmol).
The reaction was warmed to 30 °C and stirred for 18 hours. The reaction was cooled to 0 °C
and sodium borohydride (80 mg, 2 mmol) was added. The reaction was allowed to warm to
30 °C and stir for 2 hours. The reaction was concentrated and purification by flash column
chromatography gave (+/=)-AN-(1-{4-bromophenyl)-2,2, 2-trifluoroethyl)-6-(4-(trifluoromethy|)-
1H-Imidazol-1-yl)pyridin-3-amine (100 mg, 21%) as an oil. 'H NMR (400 MHz, CDCl,, 8):
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8.09(s,1H), 7.84 (d, J=2.BHz, 1H), 7.77 (s, 1H), 7.51{d, J=84 Hz, 2H), 728 (d, J=
B4 Hz, 2H),7.11(d, J=9.2Hz, 1H), 6.97 (dd, J= 6.0, 8.8 Hz, 1 H), 4.82 (m, 1 H),
Step B: (+/-}-3-(4-{2 2 2-rifluoro-1-{6-(4-(trifluoromethyl}-1 H-imidazol-1-y)\pyridin-3-
larmino)ethybenzamido)propanoic acid
A mixture of (+/—}N-(1-(4-bromophenyi}-2,2,2-trifluoroethyl)-&-{4-{triflucromethyl)-
1H-imidazol-1-yl)pyridin-3-amine (100 mg, 0.2 mmol), ethyl 3-amincpropanoate

hydrochloride (30 mg, 0.6 mmol}, molybdenum hexacarbonyl (57 mg, 0.21 mmol), 1,8~
diazabicyclo[5.4.0]undec-7-ene (165 mg, 1.07 mmol), palladium(il) acetate (2.4 mg, 0.01
mmol), and tri-tert-butylphosphine tefrafluorchorate (8.4 mg, 0.03 mmol) in acetonitrile (2
mL) was heated to 170 °C for § minutes in a microwave. The reaction was diluted with water
{20 mL) and extracted with ethy! acetate (2 x 20 mL). The combined organics were dried
over sodium sulfate, filtered, and concentrated. The residue (40 mg) was taken up in
tetrahydrofuran (2 mL) and cooled to 0°C. 2 N Aqueocus lithium hydroxide (0.4 mL, 0.8
mmol) was added and the mixiure was allowed to warm to recom temperature and stir for 1
hour, The pH was adjusted to 4 with 1 N aqueous hydrochloric acid. The mixlure was
extracted with dichloromethane (2 x 20 mL). The combined organics were washed with
water {30 mL) and brine (30 mL), dried over sodium sulfate, filtered, and concentrated.
Purification by reversed-phase HPLC gave (+/~)-3{4-(2,2,2-trifluoro-1-(6-{4-
{trifluoromethyl}1H-imidazoi-1-y1)pyridin-3-ylamino)ethyl)benzamido)propanoic acid (12 mg,
31%) as a white solid. "H NMR (400 MHz, CD;0D, &): 8.29 (s, 1 H), 8.08 (s, 1 H), 7.94 (d, J
=28Hz,1H),7.75(d, J=B4 Hz,2H),7.58(d, J=8.0Hz,2 H), 7.38 (d, J= 9.2 Hz, 1 H),
7.23(dd, J=2.8,8.8Hz 1H), 540 (m, 1H),3.51 (¢ J=6.8Hz, 2H), 253 (f, J=6.8Hz, 2
H). MS (M+1) 502.0.

Example 122: 3-(4-((6-{4-tert-butyl-1H-imidazol-1-vDpyridin-3-viamino)cyclopentyl)
methylibenzamidolpropanoic acid

To a 0 °C solution of Intermediate (68) (5 g, 20 mmol) in anhydrous dichloromethane (30
mL) was added triethylamine (6 g, 60 mmo!) and methanesulfonyl chloride {2.54 g, 22
mmol). The solution was stirred at 20 °C for 4 h. The mixture was diluted with water and
extracted with ethyl acetate (10 mL x 3). The combined organic layers were dried over
anhydrous Na,SQ,, filtered, and concentrated under reduced pressure to afford crude ethyl
4-(cyclopentyl{methylsulfonyloxy)methyl)benzoate (6 g) as a yellow oil.



WO 2012/107850 PCT/1B2012/030349
212

To a solution of crude ethyl 4-{cyclopentyl{ methylsulfonyloxy)methyl)benzoate (1.43g, 4.58
mmol) and Intermediate (73) (900 mg, 3.92 mmal) in acetonitrile {15 mL) was added
potassium carbonate (1.15 g, 8.33 mmol). The mixture was stirred at 80 °C for 12 h. The
reaction was diluted with water and extracted with ethyl acetate (10 mL x 3). The organic
layer was dried over anhydrous Na;SO, and concentrated under reduced pressure.
Purification by silica gel chromatography gave impure ethyl 4-((6-(4-tert-butyl-1H-imidazol-1-
yl)pyridin-3-ylamino){cyclopentylimethyl)benzoate (250 mg) as a colorless solid, which was
dissolved in THF (8 mL). 8 mL 2N aqueous lithium hydroxide was added. The mixture was
refluxed for 2 h. The mixture was adjusted to pH 1-2 by addition of 1N aqueous HCI and
extracted with ethyl acetate (5 mL x 3). The combined organic layers were dried over
Na,S0,4 and concentrated under reduced pressure to give a yellow solid which was
dissolved in DMF (& mL). HATU (425.7 mg, 1.12 mmol) was added. After 30 min methyl 3-
aminopropanoate hydrochloride (116.13 mg, 0.84 mmol} was added followed by addition of
diisopropylethelamine (361.78 mg, 2.8 mmol). The resulting mixture was stirred at room
temperature for 2 h. The reaction mixture was diluted with saturated aqueous ammonium
chloride and extracted with ethyl acetate (30 mL x 3). The combined organic layers were
dried over Na,S0, and concentrated under reduced pressure fo give a yellow solid which
was dissolved in THF (5 mL). 5 mL 2N aqueous lithium hydroxide was added. The mixture
was stirred at 25 °C for 2 h. The mixture was adjusted to pH 1-2 by addition of 1N aqueous
HC! and extracted with ethyl acelate (5 mL x 3). The combined organic layers were dried
over Na,S0O, and concentrated under reduced pressure. HPLC purification using a Kromasil
Eternity-5-C1g 150 x 30 mm x S5pm column eluting with 23 to 43% acelonitrile in water
{0.225% formic acid modifier) gave (-+/-)-3-(4-((6-(4-tert-butyl- 1H-imidazol-1-ylipyridin-3-
ylamino)(cyclopentyl)methyl)benzamido)propanoic acid (34 mg) as a colorless solid, 'H
NMR (400 MHz, CD,OD) & 8.96 (s, 1H), 8.46-8.50 {m, 1H), 7.84 (d, J=2.8 Hz, 1H), 7.76 (d,
J=8.0 Hz, 2H), 7.66 (d, J=1.2 Hz, 1H), 7.49 (d, J=8.4 Hz, 2H), 7.39 (d, J=8.2 Hz, 1H), 7.07
{dd, /=8.8, 3.2 Hz, 1H), 4.22 (d, .=9.2 Hz, 1H), 3.59-3.63 (m, 2H), 2.60-2.64 (m, 2H), 2.30-
2.24 (m, 1H), 2.08-2.04 (m, 1H), 1.75-1.85 (m, 3H), 1.55-1.51 (m, 2H), 1.29-1.49 {m, 11 H).
MS (M+1) =490.2

Example 123: 3-(4-{cyclopentyl(B-(4-isopropyl-1 Himidazol-1-y)pyridin-3-

laminomethyl)benzamido)propanic acid
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The title compound was prepared using a method analogous to that describe in Example
122, starting from Intermediate (76) and Intermediate (68). Colorless solid. 'H NMR (400
MHz, CDsCD) §9.23 (d, J= 1.6 Hz, 1H), 7.88 (d, J= 2.8Hz, 1H), 7.82 (s, 1H), 7.77 (d, J=8.4
Hz, 2H), 7.50 (d, J=8.4 Hz, 2H), 7.44 (d, /~8.8 Hz, 1H), 7.09 (dd, /=8.8 Hz, J=3.2 Hz, 1H),
4.24 (d, J=9.2 Hz, 1H), 3.60-3.64 (m, 2H), 3.12-3.02 (m, 1H), 2.61-2.65 (m, 2H), 2.48-2.25
(m, 1H), 2.13-2.02 (m, 1H), 1.81-1.62 {m, 3H), 1.59-1.49 (m, 2H), 1.48-1.30 (m, 1H), 1.36
(d, J=6.8 Hz, 6H). MS (M+1) =476.3.
: 1-(4-(2-indazol-2- ropanaic acid, [somer 1

l}phenoxyibutylibenzamido

ropanoic acid

Racemic 3-(4-(1-(4-{2-indazol-2-yl)phenoxy)butyl)benzamido)propanoic acid was prepared
using a method analogous fo that described for Example 86 using Intermediate 55 and ethyl
4-(1-hydroxybutyl)benzeate (prepared as described in preparation of Intermediate 5). 'H
NMR (400 MHz, CD;0D) & 8.57 (s, 1H), 7.78(d, J=B.4 Hz, 2H), 7.73-7.70 (m, 3H), 7.63 (d,
J=8.8Hz, 1H), 7.50 (d, J= 8.4 Hz, 2H), 7.32-7.28 (m, 1H), 7.10-7.01 (m, 3H), 5.39-5.36
(m, 1H), 3.59 (m, 2H), 2.60 (m, 2H), 2.02-1.99 (m, TH), 1.86-1.83 (m, 1H),1.58-1.45 {m, 2H),
0.98 (t, J=7.2 Hz, 3H). MS {M+1) =458.2

Step B: 3~(4-{1-{4-(2-indazol-2-ylphenoxy)butylibenzamidolpropanoic acid, Isomer 1
Racemic 3-(4-(1-{4-(2-indazol-2-yl)phenoxy)butyl)benzamido)propancic acid was resolved
by SFC (Column: OJ 300 x 50 mm x 10 pm; Eluent: 60:40 COz:methanol; Flow rate: 200
mbL/min; Modifier: none) to provide 3-(4-{1-{4-(2-indazol-2-
yl)phenoxy)butyl)benzamido)propanoic acid, Isomer 1 (retention time: 1.38 min) and 3-(4-(1-

(4-(2-indazol-2-yl}phenoxy)butyl)benzamido)propancic acid, Isomer 2 (retention time 0.75
min) as colorless solids. Spectral data for isomer 1; H NMR (400 MHz, CD;0D) 5 8.57 (s,
1H), 7.78 (d, /=8.4 Hz, 2H), 7.73-7.70 (m, 3H), 7.63 (d, J= 8.8 Hz, 1H), 7.50 (d, J= 8.4 Hz,
2H), 7.32-7.28 (m, 1H), 7.10-7.01 (m, 3H), 5.39-5.36 {m, 1H), 3.59 (m, 2H), 2.60 (m, 2H),
2.02-1.99 {m, 1H), 1.86-1.83 (m, 1H},1.58-1.45 (m, 2H), 0.98 (t, /= 7.2 Hz , 3H). MS (M+1)
=458.2

Example 125: 3- -2 H-indazol-2-

acid
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A suspension of Intermediate (77) (300 mg, 0.795 mmol), 7-methylindazole (126 mg, 0.954
mmol), copper(l) iodide (7.5 mg, 0.0387 mmol), KsPO, (354 mg, 1.67 mmol) and N,N-
dimethylcyclohexane-1,2-diamine (22.7 mg 0.159 mmol) in toluene (3 mL) was stirred at
48h at 110 °C under a nitrogen atmosphere. The mixture was concentrated and the residue
purified by preparative TLC to give 110 mg impure ethyl 4-(1-{4-(7-methyl-2H-indazol-2-
yl)phenoxy)butyl)benzoate as an cil. This material was dissolved in THF {5 mL). 5 mL
agueous 2N sodium hydroxide was added. The resulting mixture was stirred at 30 °C
overnight. The mixture was acidified to pH 3 by addition of 1N aqueous HCI. The mixture
was extracted with ethyl acetate (3 x 5 mL). The combined organic layers were dried over
anhydrous Na,50,4 and concentrated under reduced pressure, The residue was dissolved in
DMF (2 mL). HATU (128.3 mg, 1.95 mmol) was added. The mixture was stirred for 20 min.
Methy! 3-aminopropancate hydrochloride {46.8 mg, 0.338 mmol), and diisopropylethylamine
{145.4 mg, 1.125 mmol) were added. The resulting mixture was stirred at room temperature
for 30 min. The mixture was poired into water (10 mL) and extracted with ethyl acetate (2 x
15 mL). The combined organic layers were washed with brine (20 mL), dried over
anhydrous Na,S80, and concentrated under reduced pressure. The residue was dissolved in
THF {5 mL). 5 mL 2N aqueous lithium hydroxide was added. The resulting mixfure was
stirred at room temperature for 1h, The mixture was adjusted fo pH 5 by addition of 1N
aqueous HCI. The mixture was extracted with ethyl acetate (2 x 10 mL). The combined
vrganic layers were dried over anhydrous Na,SO, and concentrated under reduced
pressure. Preparative HPLC purification using a Kromasil Eternity-5-C1g 150 x 30mm x 5 pm
column eluting with 52 to 68% acetonitrile in water {0.225% formic acid modifier) gave 3-(4-
(1-(4-(7-methyl-2H-indazol-2-yl)phenoxy)butyl)benzamide )propanocic acid (19.1 mg) as a
colorless soiid. *H NMR (400MHz, CD,0D) 3 8.46 (s, 1H), 7.76 (d, J=8.4Hz, 2H), 7.68 (d,
J=8.8Hz, 2H), 7.45-7.51 (m, 3H), 7.04-6.94 (m, 4H), 5.32-5.35 (m, 1H), 3.57-3.61 {m, 2H),
2.58-2.62 (m, 2H), 2.55 {s, 3H), 2.01-1.97 (m, tH), 1.84-1.80 (m, 1H), 1.56-1.53 (m, 1H),
1.46-1.42 (m, 1H), 0.96 (t, J=7.2Hz, 3H). MS (M+1) =472.1.

Example 126: 3-(4-{1-(4-(6-methyl-2 Hindazol-2-yl)phenoxy)bulyllbenzamido) propanoic

acid
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The titie compound was prepared using a method analogous to that described for Example
125 using Intermediate (77) and 6-methylindazole. Colorless solid. 'H NMR (400MHz,
CD;0D) 5 8.47 (d, ~~1.2 Hz, 1H), 7.77 (d, /=8.4Hz, 2H), 7.67 (d, /=B.8Hz, 2H), 7.58 {d,
J=8.8Hz, 1H), 7.47 {d, J=8.4Hz, 2H), 7.37 (s, 1H), 7.01 (d, /=8.8Hz, 2H), 6.93 (dd, /=8.8,
1.2Hz, 1H), 5.33-5.36 (m, 1H), 3.56-5.58 (m, 2H), 2.50-2.54 (m, 2H), 2.41 (s, 3H), 2.04-1.96
(m, 1H), 1.85-1.79 (m, 1H), 1.60-1.52 (m, 1H), 1.50-1.42 (m, 1H), 0.97 (t, /~7.2 Hz, 3H). MS
(M+1)=472.4,

Example 127: 3-(4-{1-(4-(4-methyl-2H-indazol-2-yi)phenoxybutyibenzamido) propanoic

acid
(o] 0

v\'/@)J\H/\)I\OH

L
N’N\;

The title compound was prepared using a method analogous to that described for Example
126 using Intermediate (77) and 4-methylindazole. Colorless solid. 'H NMR (400MHz
CD,0D) 5 8.63 (s, 1H), 7.77 (d, J~B.4Hz, 2H), 7.72 (d, J=8.8Hz, 2H), 7.49 (d, J=8.4Hz, 2H),
7.43(d, J=8.8Hz, 1H), 7.20 (dd, J=8.8, 6.8Hz, 1H), 7.03 (d, J=8.8Hz, 2H), 6.84 {d, J=6.8Hz,
1H), 5.35-5.38 (m, 1H), 3.57-3.61 (m, 2H), 2.59-2.62 (m, 2H), 2.54 (s, 3H), 2.02-1.98 (m,

1H), 1.85-1.82 (m, 1H), 1.56-1.55 (m, TH), 1.48-1.44 (m, 1H), 0.98 (t, J=7.2Hz, 3H). MS
(M+1)=472.1.
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The title compound was prepared using a method analogous to that described in Example
126 using Intermediate (77) and 5-methylindazole. Colorless solid. 'H NMR (400MHz,
CD;0OD) & 8.42 (s, 1H), 7.77 (d, J=8.4Hz, 2H), 7.67 (d, J=8.8Hz, 2H), 7.44-7.52 (m, 4H),
7.15 (dd, J=8.8, 1.2Hz, 1H), 7.00 (d, J=8.8Hz, 2H}, 5.33-5.36 (m, 1H)}, 3.57-3.60 {m, 2H},
2.53-2.56 (m, 2H), 2.38 (s, 3H), 2.04-1.96 {m, 1H), 1.85-1.78 {m, 1H), 1.61-1.52 (m, 1H),
1.50-1.40 {m, 1H), 0.97 (, J=7.2Hz, 3H). MS (M+1)= 4721,

Example 129: 3-(4-(1-(6-(4-phenyl-1 H-imidazol-1-yNpyridin-3-viaminoloutyl}

benzamido)propancic acid _Isomer 1

N’\/LKOH

H

Tao a solution of Intermediate (78) (3.9 g, 27.1 mmoal) 5-nitro-2-chloropyridine {5.15 g, 32.5
mmol) in acetonitrile (30 mL) was added potassium carbonate (7.47 g, 54.2 mmol). The
resulting mixture was stirred at 85 °C overnight. The reaction mixture was washed with
water (200 ml), and extracted with ethyl acetate (150 mL x 4). The combined organic
extracts were dried over NaSOy,, filtered, and concentrated under reduced pressure. The
residue was dissolved in MeOH (20 mL). 10% Pd/C (800 mg) was added. The mixture was
stirred avernight at 35 °C urider a 40 psi atmosphere of hydrogen. The reaction mixture was
filtered and concentrated under reduced pressure to give a yellow solid. The solid was
dissolved in methanol (15 mL). Intermediate (23) (3.52 g, 12.71 mmol) was added fallowed
by decaborane (776.6 mg, 6.35 mmol). The resulting mixture was stirred at 35 °C for 72 h.
The reaction was concentrated and purified by silica gel chromataography to give methyl 3-
{4-{1-(6-(¢-phenyl-1H-imidazal- 1-yl)pyridin-3-ylaminoybutyl)benzamido)propancate (1.1 g)
as a yellow solid. The salid was dissclved in THF (8 mL). 8 mL 2N aqueous lithium
hydroxide was added. The mixture was stirred at room temperature for 2 h. The mixture was
acidified to pH 4 with 1 N agueous HCI, and extracted with ethy! acetate (4 x 100 mL). The
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combined organic layers were dried over Na,S0, and concentrated. Purification by silica gel
chromatography gave racemic 3-(4-{1-(6-(4-pheny!-1 Himidazol-1-yl)pyridin-3-ylamino)butyl)
benzamido)propancic acid as a colorless solid. Resolution of this material by SFC (Column;
Chiralcel AD 250 x 30 mm x 20 ym, mebile phase: 45:55 COx:methanol, flow rate; 80
mLJ/min}) gave 3-(4-(1-(6-(4-phenyl-1 H-imidazol-1-yl)pyridin-3-ylamino)butyl}benzamido)
prapanocic acid, Isomer 1 (retention time: 2.63 min}and 3-(4-<{1-(6-(4-phenyl-1 H-imidazal-1-
yl)pyridin-3-ylamino)butyhbenzamido)propanoic acid, Isomer 2 (retention time 0.85 min).
Spectral data for isomer 1: 'H NMR (400MHz, CD,0D) & 8.29 (s, 1H), 7.99 (s, 1H), 7.81 (d,
J=2.4Hz, 1H), 7.78 (d, J=5.6 Hz, 4H), 7.49 (d, J= 8.0 Hz, 2H), 7.40-7.35 (m, 3H), 7.26 {t,
J=7.0Hz, 1H), 7.06 (dd, J=8.8, 2.0 Hz, 1H), 447 {t, J=7.0 Hz, 1H), 3.61 (t, J= 7.0 Hz,
2H), 2.62 (t, J= 6.8 Hz, 2H), 1.85-1.86 (m, 1H), 1.83-1.76 (m, 1H), 1.59-1.56 (m, 1H), 1.46-
1.39 (m, 1H), 0.99 (t, J= 7.4 Hz, 3H).MS (M+1)=484.2.

Examiple 130 : {+\-1)-3-{4-(1-{4-{4-chloro-1H-,
benzamidopropanoic acid

G O
NN
H
O
Cl

{+\-)-3-(4-(1-(4-(4-chlore-1H-pyrazal-1-y)-3,5-dimethylphenaxy)butyl benzamido)propanaic
acid was prepared using a method analogous to that described in Example 86 starting from
Intermediate (81) and ethyi 4-(1-hydroxybutyl}benzoate (prepared as described in
preparation of Intermediate 5). Colorless solid. "H NMR (400 MHz, Methanol-d4) & 8.50-8.60
{m, 1H), 7.77-7.81 (m, 3H) 7.68 (s, 1H), 7.48 (d, /~8.0Hz, 2H), 6.70 (s, 2H), 5.35-5.38 (m,
1H), 3.61-3.64 (m, 2H), 2.62-2.68 (m, 2H), 2.00-1.96 (m, 1H), 1.89 (s, 6H), 1.87-1.79 (m,
1H), 1.57-1.44 (m, 2H), 0.99 (t, /=7.2Hz, 3H). MS (M+23) =492.2.

iphenaxymethylibenzamidolpropanoic acid

Q O
H
O
NS
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{+\-}-3-(4~{cyclopentyl(3,5-dimethyl-4-{(4-(trifluaromethyl)-1 F-imidazol-1-yl)phenoxy)methyl)
benzamido)propanoic acid was prepared using a method analogous to that described in
Example 86 starting from Intermediate (83) and Intermediate (68). Colorless solid. "H NMR
{400 MHz, CD;0D) 5 7.74-7.78 (m, 3H), 7.62 (s, 1H), 7.49 (d, J=8.4 Hz, 2H), 8.73 (s, 2H),
5.15 (d, J=7.6 Hz, 1H), 3.60-3.53 (m, 2H), 2.60-2.64 (m, 2H), 2.42-2.38 (m, 1 H), 1.92 (s,
6H), 1.89-1.87(m, 1H), 1.67-1.54 (m, 5H}, 1.47-1.40 (m, 2H). MS (M+1) =530.2.
Exampie 132: {(+\-)-3-(6-(1-(6-(4-phenyl-1H-pyrazol-1-vlipvridin-3-ylamino butyl
nicotinamido)propanoic acid

A~
[ J H
N
HN i o
N/ N'N\

(+\-)-3-(6-(1-(6-(4-phenyi-1H-pyrazol-1-ylpyridin-3-ylamino )butynicotinamido)propancic
acid was prepared using a method analogous to that described for Example 102 starting
from Intermediate 25 and methyl 6-formylnicotinate using n-propyimagnesium chloride in
Step C. Colorless soild. 'H NMR (400 MHz, CD;0D) 5 8.88 (d, J=1.2 Hz, 1H), 8.54 (s, 1H),
8.23 (d, J=7.6 Hz, 1H), 7.92 (s, 1H), 7.67-7.63 (m, 2H), 7.55-7.50 (m, 3H), 7.28-7.25 (m 2H),
7.15-7.11 (m 1H), 7.03-7.06 (m, 1H), 4,64-4.58 (m, 1H), 3.52-3.55 (m, 1H), 2.52-2.55 (m,
1H), 1.84-1.80 (m, 2H), 1.52-1.37 {m, 2H), 0.80 {t, J~6.8 Hz, 3H). MS (M+1)=485.3.
Example 133: {+\-)-3-(6-(1-(6-(4-pheny!-1 H-pyrazol- 1-yDpwridin-3-
yiexy)butylbenzamido)propanoaic acid

o o
S¥eanes
o R
| N7 NNy
-

(+~)-3~(B-(1-(6~(4-phenyi-1 H-pyrazol-1-yl)pyridin-3-yloxy Youtyl}benzamido)propanoic acid
was prepared using a method analogous to that described in Example 88, starting from
intermediate (20) and Intermediate (84). Colorless solid. "H NMR (400 MHz, CD;OD) & 8.71
(s, 1H), 8.04 (d, J=2.8 Hz, 1H), 8.02 (s, 1H), 7.73-7.79 (m, 3H), 7.60 (d, J=7.6Hz, 2H), 7.49
(d, J=8.4Hz, 2H), 7.43-7.46 (m, 1H), 7.35 (1, J=7.6Hz, 2H), 7.22 (t, /~7.6Hz, 1H). 5.37-5.40
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{m, 1H), 3.57-3.61 (m, 2Hj}, 2,568-2.62 (m, 2H), 2.05-2,02 (m, 1H), 1.87-1.84 (m, 1H), 1.57-
1.55 (m, TH), 1.47-1.43 (m, 1H), 0.98 (t, J=7.2Hz, 3H). MS (M+1) =485.2,

Example 134: 3-(4-((3 3-dimethyicyclobutyl){6-{4-~(triflucromethyl}-1 H-imidazol-1-yi)pyridin-3-
ylamino)methyl}benzamido)propancic acid, Iscmer 1 and

Example 135: 3-(4-((3.3-dimethylcyclobutyl}{6-{4-{trifluoromethyl} 1H-imidazol-1-yl)pyridin-3-
ylamino)methyl)benzamido)propanaic acid, Isomer 2

O o] 0 Q
Y, H A
NN, N% NfN
\\ng LSVF
FF FF
Step A: methyl 3-(4-{{3,3-dimethylcyclobutyl¥6-(4-{triflugromethyi}-1 H-imidazol-1-yhpyridin-
3-vlamino)methylbenzamidolpropanocate, Isomer 1 and Isomer 2.

o] o} o o
‘/©)L /\)J\ o~ &/@/‘L /\/U\ -~
)C N 0 N O
4, H H
"L C
l Tl
- P
NN, NTTNTY
\\SvF L&\‘F

FF FF

(+\-}-methyl 3-(4-{(3,3-dimethylcyclobutyi}(6-(4-(triflucromethyl)-1 H-imidazol- 1-y!jpyridin-3-
ylamino)methyi)benzamido)propanoate was prepared using a method analogous to that
described in Example 1, using appropriately substituted Intermediates such as Intermediate
§ in Step A and methyl 3-aminopropanoate hydrochloride in Step B. Yellow solid. (+\-)-
methyl 3-(4-((3,3-dimethylcyclobutyl )(6-(4-(trifluoromethyl}-1F-imidazol-1-yl)pyridin-3-
ylamino)methyl)benzamido)propanoate was resolved by SFC {column; Chiralpak AS-H 250
x 4.6 mm x Sum; mobile phase: 5% to 40% metharnol in CO,; maodifier: 0.05% diethylamine;
flow rate: 2.35 mLfmin) to give methyl 3-(4-{(3,3-dimethylcyclobutyl}(6-(4-(trifluoromethyl)-
1Himidazol-1-yl)pyridin-3-ylamino)methyl)benzamido)propanoate, Isomer 1{tetention fime:
8.26 min) and methyl 3-(4-{(3,3-dimethyleyclobutyl}6-(4-{trifluoromethyl)-1H-imidazol-1-
yl)pyridin-3-ylamino)methyl}benzamido)proparioate, Isomer 2 {retention time: 7.43 min).
4-(triflucromethyl}-1 H-imidazol-1-yl)pyri

ylamino)methylYbenzamido}propanoic acid, isomer 1
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To a solution of methyl 3-(4-((3,3-dimethylcyclabutyl)(6-(4-(trifluoromethyl}-1 F-imidazol-1-
yi)pyridin-3-ylamino)methyl)benzamido)propanoate, Isomer 1 (550 mg, 1.10 mmol) in THF
{5 mL) was added 2N agueous lithium hydroxide {5.00 mL, 10 mmotf). The reaction mixture
was stirred for 1h at room temperature. The mixture was acidified to pH 3 by addition of 1N
aqueous HCI. The mixture was extracted with ethyl acetate (10 mL x 3) The combined
organic layers were washed with water, brine, dried over Na,SQ, and concentrated to
dryness. The crude residue was purified by silica gel chromatography to give 3-(4-{(3,3-
dimethylcyclobutyl)(8-(4-(trifluoromethyl}-1H-imidazol-1-yl)pyridin-3-ylamino)methyt)
benzamido)propanoic acid, Isomer 1 (255.8 mg) as an off-white solid. 'H NMR (400 MHz,
Methanol-d,) & 8.33 (s, 1H), 8.12 (s, 1H), 7.82-7.76 (m, 3H), 7.48 (d, J=8.40 Hz, 2H), 7.35
(d, J=8.80 Hz, 1H), 7.04 (d, J=8.80 Hz, 1H), 4.31 (d, J=8.80 Hz, 1H), 3.62 (t, /=6.80 Hz,
2H), 2.64-2.55 (m, 3H), 2.11-2.03 {m, 1H), 1.77-1.68 (m, 2H), 1.58-1.50 (m, 1H), 1.16 (s,
3H), 1.11 (s, 3H). MS (M+1)=5186.1.

Step C: 3-(4-((3 3-dimethyleyclobubyl)(6-{4-{triflucromethyl)-1 Himidazol-1-yhpyridin-3-
ylaminoimethylibenzamido)propanoic acid, Isomer 2

To a solution of methyl 3-(4-((3,3-dimethylcyclobutyl)(6-(4-(trifluoromethyi)-1 H-imidazol-1-
yl)pyridin-3-ylamina)methyl)benzamido)propanoate, Isomer 2 (550 mg, 1.10mmol) in THF (5

ml) was added 2N aqueous lithium hydroxide (5.00 mL, 10 mmol). The reaction mixture
was stirred for 1h at room temperature. The mixture was acidified to pH 3 by addition of 1N
aqueous HCI. The mixture was extracted with ethyl acetate (10 mL x 3) The combined
organic layers were washed with water, brine, dried over Na,SO, and concentrated to
dryness. The crude residue was purified by silica gel chromatography to give 3-(4-((3,3-
dimethylcyclobutyl){6-(4-(triflucromethyl}-1 H-imidazol- 1-yl)pyridin-3-ylamino)methyl)
benzamido)propanoic acid, Isomer 2 (255.8 mg) as an off-white solid. 'H NMR (400 Miz,
Methanol-d,) & 8.33 (s, 1H), 8.12 (s, 1H), 7.82-7.76 (m, 3H), 7.48 (d, J=8.40 Hz, 2H), 7.35
(d, J=8.80 Hz, 1H), 7.04 (d, J=8.80 Hz, 1H), 4.31 (d, /=8.80 Hz, 1H), 3.62 (t, J=6.80 Hz,
2H), 2.64-2.55 (m, 3H), 2.11-2.03 (m, 1H), 1.77-1.68 (m, 2H), 1.59-1.50 (m, 1H}, 1.16 (s,
3H), 1.11 (s, 3H). MS (M+1)=516.1.

Example 136: 3-{4-(1-(6-{4-tert-butyl- 1H-pyrazol-1-yDpvridin-3-ylaminobuiyl}
benzamido)propanoic acid. Isomer 1 and Example 137: 3-(4-(1-(6-{4-tert-butyl-1H-pyrazol-
1-yDpyridin-3-ylamino)butylbenzamido)propanoic acid, Isomer 2

0 0 Q o
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ylaminao)butylYbenzamido)propanoate, Isomer 1 and methyl 3-(4-(1-(6-(4-tert-butyl-1H-
pyrazol-1-yl)pyridin-3-ylaming)butyllbenzamido)propancate, lsomer 2

o] e
\,\‘,@/JLN/\)LO/
H
“CL
" T\N;T

To a solution of intermediate (87) (1.2 g, 5.5 mmel) and Intermediate {23) {1.54 g, 5.55
mmol) in anhydrous methanoi (15 mL) was added decaborane (340 mg, 2.78 mmol). The

solution as stirred at 30 °C overnight. The solution was concentrated under reduced
pressure. The residue was purified by silica gel chromatography to give (+\-)-methyl 3-(4-(1-
(6-(4-tert-butyl- 1H-pyrazol-1-yl)pyridin-3-ylamino)butyl)benzamido)propanoate (1.6 g) as a
colorless solid. "H NMR (400 MHz, CD,0D) & 8.06 (d, J=0.8 Hz, 1H), 7.74 (d, J=8.4 Hz,
1H),7.68 (d, J=2.8 Hz, 1H), 7.48 (s, 1H), 7.44-7.47 (m, 3H), 7.01-7.04 (m, 1H), 4.43 (t, 1H),
3.67 (s, 3H), 3.59-3.62 (m, 2H), 2,61-2.65 (m, 2H), 1.95-1.70 (m, 2H), 1.60-1.35 (m, 2H),
1.29 (s, 9H), 0.97 (t, J=7.2 Hz, 3H). (+\-)-methyl 3-(4-(1-(6-(4-tert-butyl-1H-pyrazol-1-
yhpyridin-3-ylamino)butyl)benzamido)propanoate was resolved by SFC (Column: Chiralpak
CJ-H 250 x 4.6 mm x 5 ym; maobile phase: 5 to 40% methanol in CO2; modifier; 0,05%
diethylamine; flow rate: 2.35 mL/min) to give methyl 3-(4-(1-(6-(4-tert-butyl-1H-pyrazoi-1-
yl)pyridin-3-ylamino)butyl)benzamido)propanoate, Isomer 1 (retention time 6.43 min) and
methyl 3-(4-(1-(6-(4-tert-butyl-1H-pyrazol- 1-yl)pyridin-3-ylamino)butyl)benzamido)
propanoate, Isomer 2 (retention time, 7.37 min).

acid, Isomer 1
To a solution of methyl 3~(4-(1-(6-(4-tert-butyl-1H-pyrazol-1-yl)pyridin-3-
ylamino)butyl)benzamido)propanoate, lsomer 1 (500 mg, 1.05 mmol) in THF (5 mL) was

added 2M agueous lithium hydroxude {5 mL, 10 mmol). The mixture was stirred at room
temperature for 1h. The mixture was neutralized with 1N agqueous HCI and exfracted with
ethyl acetate (10 mL x 3). The combined organic layer was dried over Na,S0, and
concentrated to dryness. The crude residue was purified by silica gel chromatography to
give 3-(4-(1-(6-(4-tert-butyl-1H-pyrazol-1-ypyridin-3-ylamino)butyl}benzamido)propanoic
acid, Isomer 1 (261.5 mg) as a colorless solid. 'H NMR (400 MHz, MeQD): 58.06 (s, 1H),
7.74 (d, J=8.4 Hz, 1H),7.68 (d, J=2.8 Hz, 1H), 7.48 (s, 1H), 7.46 (m, 3H), 7.03 (dd, J=8.8 Hz,
1H), 4.43 (t, 1H), 3.61 (t, J=6.8 Hz, 2H), 2.64 (1, J=6.8 Hz, 2H), 1.95-1.70 (m, 2H), 1.60-1.35
(m, 2H), 1.29 (s, 9H), 0.97 (t, J=7.2 Hz, 3H)}. MS (M+1)=464.2
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Step C: 3-{4-(1-(6-(4
acid, Isomer 2

To a solution of methyl 3-(41-(6-(4-tert-butyl-1H-pyrazol-1-yl)pyridin-3-
ylamino)butyl}benzamido)propanoate, Isomer 2 (500 mg, 1.05 mmol) in THF {5 mL) was

added 2ZM aqueous lithium hydroxude (5 mL, 10 mmol). The mixture was stirred at room
temperature for 1h, The mixture was neutraiized with 1N aqueous HC! and extracted with
ethyl acetate (10 mL x 3), The combined crganic layer was dried over NayS0O,4 and
concentrated to dryness, The crude residue was purified by silica gel chromatography to
give 3-{4-(1-(6-(4-tert-butyl-1H-pyrazol-1-yl)pyridin-3-ylamine )butyl)benzamido )propanoic
acid, Isomer 2 (271.3 mg) as a colorless solid. 'H NMR (400 MHz, MeOD): 58.06 (s, 1H),
7.74 (d, J=8.4 Hz, 1H),7.68 (d, J=2.8 Hz, 1H), 7.48 (s, 1H), 7.46 {m, 3H), 7.03 (dd, J=8.8 Hz,
1H), 4.43 (t, 1H), 3.61 (t, J=6.8 Hz, 2H), 2.64 (1, J=6.8 Hz, 2H), 1.95-1.70 (m, 2H}, 1.60-1.35
{m, 2H}, 1.29 (s, 9H), 0.97 (t. J=7.2 Hz, 3H). MS (M+1)=464.2

Example 138: 3-(4-{cyclobutyl(3.5-dimethyl-4-(4-(trifluoromethyl}1 H-pyrazol-1-
yliphenoxylmethylbenzamidolpropancic acid. lsomer 1

@@’M’J

,N

F
F F

Step A: methyl 3-(4-(cyclobutyll 3.5-dimethyl-4-{4-{trifluoromethyh-1H-pyrazol-1-
Nphenoxyimethylibenzamido)propanoate, Isomer

/\)L

N

F FF
(+/-)-methyl 3-(4-(cyclobutyl(3,5-dimethyl-4-(4-(trifluoromethyl)-1H-pyrazol-1-
yl)phenoxy)methyl}benzamidopropanoate was prepared using a method analogous to lhat
described in Example 65, Steps A-B, starting from Intermediate (26} and Intermediate {45).
Resolution of the racemic material by SFC (column: Chiralpak AD-3 50 x 4.6 mm x 3 ym;
mobile phase: gradient 5 to 40% methanol in CO,; modifier: 0.05% diethylamine; flow rate:
2.5 mi/min) gave methyl 3-(4-{cyclobutyl(3,5-dimethyl-4~{4-{trifluoromethyl}-1H-pyrazol-1-
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yhphenoxy)methyi)henzamido)propanoate, [somer 1 (retention time: 5.14 min} and methyl
3-(4-(cyclobutyl(3 5-dimethyl-4-{4-(trifluoromethyl)-1H-pyrazol-1-yl)phenoxy)methyt)
benzamido)propanoate, Isomer 2 (retention time: 5.74 min) as colorless solids. Spectral
data for Isomer 1: "H NIMR (400 MHz, CDCly) 6 7.80 s, 1H), 7.65 (d, J= 8.4 Hz, 2H), 7.58
{s, 1H), 7.30(d, J= 8.0 Hz, 2H), 6.73 {t, J= 6.0 Hz, 1H), 6.51 (s, 2H), 4.97 {d, J=7.2 Hz,
1H), 3.67-3.63 {m, 5H), 2.71-2.65 {m, 1H), 2.58-2.60 (m, 2H), 2.02-1.81 (m, 3H), 1.91-1.76
{m, 2 H).

Step B: 3-(4-(cyclobutyl{3,5-dimethyl-4-(4-(trifluoromethyl}-1H-pyrazol-1-
yhphenoxy)methyl\benzamido)propanoic acid, [somer 1

To a solution of methyl 3-(4-(cyclobutyl(3,5-dimethyl-4-(4-(trifluoromethy!}-1H-pyrazo!-1-
yphenoxy)methyl)benzamido)propanoate, Isomer 1 (450 mg, 0.85 mmol) in THF (4 mL)
was added 2N aqueous lithium hydroxide (4mL, 8,0 mmot). The resulting mixture was
stirred at 20 °C for 1h, THF was removed under reduced pressure. The residue was
acidified by addition of 1N aqueous HCI to pH 3-4 and extracted with dichloromethane
(20mL*2). The organic layer was concentrated to give 3-(4-(cyclobutyl(3,5-dimethyl-4-(4-

(triluoromethyl}-1 H-pyrazol-1-yDphenoxy)methyl)henzamido)propanoic acid, Isomer 1 (330
mg) as a colorless solid. "H NMR (400 MHz, Methanol-d4) & 8,08 (s, 1H), 7.88 (s, 1H), 7.65
(d, J= 8.0 Hz, 2H), 7.35 (d, J= 8.0 Hz, 2H), 6.61 (s, 2H), 5.15(d, J=7.2 Hz, 1H), 3.50 {t, J
= 8.8 Hz, 2H), 2.70-2.67 (m, 1H), 2.52 (t, J = 6.8 Hz, 2H), 2.04-1.94 (m, 3H), 1.82-1.72 (m,
9H). MS (M+1) = 516.1.

Example 139:

propanoic acid

(+4-}-3-(4-(1-(4-(7-chloro-2H-indazol-2-yl)phenoxy butyl}benzamido)propansic acid was

prepared using a method analogous to that described in Example 125, starting from
Intermediate (77) and 7-chloroindazole. Colorless solid. "THNMR (400MHz Methanol-d4) 3
8.67 (s, 1H), 7.74-7.78 (m, 4H) 7.66 (d, J=8.4Hz, 1H), 7.48 (d, +~8.4Hz, 2H), 7.33 (d,
J=7.2Hz, 1H), 7.01-7.05 {m, 3H), 5.36-5.39 {m, 1H), 3.58 {t, J=6.8Hz, 2H), 2.60 (t, J=6.8Hz,
2H), 2.02-1.98 (m, 1H), 1.87-1.81 (m, 1H), 1.58-1.53 (m, 1H), 1.50-1.44 (m, 1H), 0.98 (1,
J=7.2Hz, 3H). MS (M+1) = 4922,
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(++-)-3-(4-(1-(4-(5-chloro-2 H-indazol-2-yl)phenoxy)butyl)eenzamidojpropanoic acid was
prepared using a method analogous to that described in Example 82, starting from
Intermediate {88) and ethyt 4-(1-hydroxybutyl)benzoate (prepared as described in
preparation of Intermediate 5). Colorless solid. 'H NMR (400MHz, Methanol-d;) & 8.56 (s,
1H), 7.77 (d, J=8.4Hz, 2H), 7.70-7.72 {m, 3H), 7.62 (d, J=8.4Hz, 1H), 7.48 (d, /=8.4Hz, 2H),
7.24 (dd, J=9.2, 2.0Hz, 1H), 7.03 (d, J/=9.2Hz, 2H), 5.35-5.38 (m, 1H), 3.59 (t, /=6.8Hz, 2H),
2.59 (t, S~6.8Hz, 2H), 2.02-1.98 {(m, 1H), 1.86-1.82 (m, 1H), 1.57-1.54 (m, 1H), 1.48-1.44
(m, 1H), 0.97 {t, J/=7.2Hz, 3H). MS (M+1) = 492.2,

Example 141: {(+-)-3-(4-(1-(3,5-dimethyl-4-(4-(triflucromethyl}-1 H-imidazol-1-

lphenoxyibutylibenzamidopropanaic acid -

{(+-)-3-(4-(1-(3,5-dimethyl-4-(4-(trifluoromethyl)-1 H-imidazal-1-y)phenoxy)butyl)benzamido)
propanoic acid was prepared using a method analogous fo that described in Example 86

starting from Intermediate (83) and ethyl 4-(1-hydroxybutyl)benzoate (prepared as described
in preparation of Intermediate 5). Colorless solid. H NMR {400 MHz, CD,0D) & 7.78-7.80
(m, 3H), 7.85 (s, 1H), 7.48 (d, /=8.4 Hz, 2H), 6.76 (s, 2H), 5.36-5.39 (m, 1H)}, 3.64 (t, /=6.8
Hz, 1H), 2.65 (t, J=6.8 Hz, 2H), 2.03-1.97 (m, 1H), 1.94 (s, 6H), 1.87-1.79 (m, 1H}, 1.58-1.43
(m, 2H), 0.99 {t, J=7.2 Hz, 3H). MS (M+1}=504.2,

trifluoromethyl-1H-pyrazol-1-yDpyridin-3-

lsomer 2
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Step A: {(+\-}-methy! 6-{fert-butox carbonvlf(j-methvl-‘li-g(tnﬂuoromethyl‘dH-p\grazol—1-
yipyridin-3-yl}hutyllamingnicotinate
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To a 0 °C solution of Intermediate (89) (1.40 mg, 4.67 mmol), Intermediate (90) (1.18 mg,
4.67 mmol), and triphenylphosphine (2.05 mg, 7.81 mmol) In THF (20 mL) was added di-iso-
propy! azodicarboxylate (1.58 g, 7.8 mmol). The reaction was allowed to warm to 25 °C and

stirred overnight. The mixture was diluted with water (30 mL) and extracted with ethyl
acetate (30mL x 2). The combined organic layers were dried over anhydrous Na,S0O, and

concentrated under reduced pressure. The residue was purified by silica gel
chromatography to give (+\-)-methyl 6-(tert-butoxycarbonyl(3-methyl-1-(6-(4-(triflucromethyl)
-1H-pyrazol-1-yl)pyridin-3-yl }butylJamino)nicotinate (1.10g) as an oil. ‘H NMR (400 MHz,
CDCl,) 3 8.95 (d, J=1.6 Hz, 1H), 8.78 (s, 1H), 8.47 (d, J=2.4 Hz, 1H), 8.15 (dd, J=2.0, 84
Hz, 1H), 7.95 (dd, J=2.4, 8.8 Hz, 1H), 7.86-7.82 (m, 2H), 7.50 (d, J=8.4 Hz, 1H), 5.95-5.92
(m,1H), 3.87 (s, 3H), 2.27-2.20 (m, 1H), 1.91-1.84 (m,1H), 1.57-1.54 (m, 1H), 1.19 (s, 9H),
088(d J=6.8 Hz, 3H), 0.79 (d, J=6.8 Hz, 3H).

yiibutylaminoinicotinate
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To a 0 °C solution of (+\-)-methyl 6-{tert-butoxycarbonyl(3-methyl-1-(6-(4-{triflucromethyl}-
TH-pyrazol-1-yl)pyridin-3-yl)butyl)amino)nicotinate (110 mg, 4.7 mmol) in dichloromethane
(20 mL) was added trifluoroacstic acid (10 mL). The scluticn was stirred at 20 °C for 2 h,
The solvent was removed under reduced pressure. The residue was dissolved in
dichloromethane (20 mL) and washed with water (20 mL). The organic layer was dried over
anhydrous Na,S0,, filtered, and concentrated to give (+v-)-methyl 6-(3-methyl-1-(6-(4-
(trifluoromethyl}+1H-pyrazol-1-ypyridin-3-yhbutylamino)nicotinate (800 mg) as a colorless
solid. 'H NMR (400 MHz, CDCl3) 5 11.11 (d, J=4.0 Hz, 1H ), 8.76 (s, 1H), 8.45 (d, /=1.6 Hz,
1H), 8.36 (d, J=1.6 Hz, 1H), 8.17 (d, J~9.2 Hz, 1H), 7.96 (d, /~=8.4 Hz, 1H), 7.86-7.82 (m,
2H}, 6.59 (d, J/=9.6 Hz, 1H), 4.54-4.49 (m, 1H), 3.83 (s, 3H), 2.06-1.97 (m, 1H), 1.72-1.58
(m, 2H), 0.986 (d, +=6.4 Hz, 3H}, 0.83 (d, J=6.4 Hz, 3H).

Step C: methyl 3-

yhbutylamino]nicotinamido)propanoate, Isomer 1 and_methyl 3-(6-(3-methyi-1-(6-(4-
{triflvoromethyi}1H-pyrazoi-1-yDpyridin-3-ylbutylaminonigctinamido)propancate, isomer 2

0 0 G Q
[oaaa e et
HN N/ i HN N/
/k N i
F F
F

To a solution of (+4-)-methyl 6-(3-methyl-1-(6-(4-(trifluoromethyl} 1H-pyrazol-1-ylpyridin-3-
ylibutylamino)nicotinate (800 mg, 1.85 mmol} in methanol (5 mL) was added 2N aqueous

sodium hydroxide (9.2 mL, 18.4 mmo!). The resuiting mixture was stirred at 20 °C for 2 h.
Methanol was removed under reduced pressure and the residue was acidified by addition of
1N agueous HCI to pH 3-4 and extracted with dichloromethane (30mL x 2). The combined
organic layers were concentrated under reduced pressure. The resiude was dissolved in
DMF (10 mL). HATU (1.36 mg, 3.58 mmol) and N,N-di-iso-propylethylamine (1.15 mg, 8.95
mmol} were added. Methyl 3-aminopropanoate hydrochloride (370 mg, 2.68 mmol) was
added. The resulting mixture was stirred at 30 °C for 1 h. The mixture was poured into brine
(30 mL) and extracted with ethyl acetate (30mL x 2). The combined organic layers were
washed with 1N agueous HCI (30 mL), dried over anhydrous Na,S0, and concentrated to
dryness. The crude residue was purified silica gel chromatography to give (++}methyl 3-(6-
(3-methyl-1-{6-(4-(trifluoromethyl)-1H-pyrazol-1-y)pyridin-3-
yl)butylamino)nicotinamide)propanoate (850mg) as an oil. *H NMR (400 MHz, CDCls) 5 8.75
(s, 1H), 8.37 (d, J=12.0 Hz, 2H), 7.87 (d, J=8.4 Hz, 1H}, 7.80 (s, 1H), 7.76-7.70 (m, 2H),
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6.52 (s, 1H), 6.22 (d, J=8.4 Hz, 1H), 5.07 (d, J=4.0 Hz, 1H), 4.86 (d, J=9.2 Hz, 1H}, 3.62-
3.58 (m, 5H), 2.54 (t, J=5.6 Hz, 2H), 1.77-1.59 (m, 3H), 1.75-1.63 (m, 2H), 0.95 (d, J=6.0
Hz, 3H), 0.91 {d, J=6.0 Hz, 3H).

(+\-)-methyi 3-(6-(3-methyl-1-(6-(4-(trifluoromethyl)-1H-pyrazol-1-yl)pyridin-3-
yhbutylamino)nicatinamido)propanoate was resolved by SFC (column: Chiralpak AD-3, 50 x
4.6 mm x 3 ym; mobile phase: 40% methanol in CO,; modifier: 0.05% diethylamine; flow
rate: 4 mL/min) to give methyl 3-(6-(3-methyl-1-(6-(4-(trifluoromethyl)-1H-pyrazol-1-
yi)pyridin-3-yhbutylamino)nicotinamido)propanoate, Isomer 1 (450 mg, retention time: 0.62
min) and methyl 3-(6-(3-methyl-1-(6-(4-{trifluoromethyl)-1H-pyrazok1-yl)pyridin-3-
yl)butylamino)nicotinamido)propanoate, isomer 2 (400 mg, retention time: 1.30 min).

yhbutylamino)picotinamido)propancic acid, isomer 1
To a solution of methyl 3-(6-(3-methyl-1-(8-(4-(trifluoromethy!)-1H-pyrazol-1-ylpyridin-3-
yl)butylamino}nicotinamido)propanoate, Isomer 1 (450 mg, 0.89 mmol) in THF (4 mL) was

added 2N aqueous lithium hydroxide (4.5 mL, 9.0 mmol). The resulting mixture was stirred
at 20 °C for 1hour. Methanol was removed under reduced pressure. The residue was
acidified by addition of 1N aqueous HCl to pH 3-4 and extracted with dichloromethane
(20mL*2). The organic layer was concentrated to give 3-(6-(3-methyl-1-(6-(4-
(trifluoromethy! -1H-pyrazol-1-yl)pyridin-3-yl)butylamino)nicotinamido)propancic acid,
Isomer 1 (400 mg) as a colorless solid. 'H NMR (400 MHz, Methanol-d4) & 8.87 (s, 1H),
8.45 (s, 1H), 8.22 (d, J=1.2 Hz, 1H), 8.10 (dd, J=2.0, 9.2 Hz, 1H), 7.94-7.80 (m, 3H), 7.01 (d,
J=9.6 Hz, 1H), 5.00-4.87 (m, 1H), 3.47 (t, /~6.8 Hz, 2H}, 2.49 (t, /~6.8 Hz, 2H), 1.92-1.82
(m, 1H), 1.75-1.63 (m, 2H), 0.90-0.95 (m, 6H). MS (M+1)=491.1.

Step E: 3-(6-(3-methyl-1-(6-(4-(trifluoromethyl}-1H-pyrazol-1-yhpyridin-3-

yhbutylaminogicotinamide)propancic acid, [somer 2
To a selution of methyl 3-(6-(3-methyl-1-(6-(4-(trifluoromethyi}- 1H-pyrazoi- 1-yi)pyridin-3-

yl)butylamino)nicotinamido)propanoate, Isomer 2 (400 mg, 0.79 mmol} in THF (4 mL)was
added 2N aqueous lithium hydroxide (4mL, 8.0 mmol), The resulting mixture was stirred at
20 °C for 1h, Methanol was removed under reduced pressure, The residue was acidified by
addition of 1N aqueous HC! to pH 3-4 and extracted with dichloromethane (20mL x 2). The
organic layer was concentrated to give 3-(6-(3-methyl-1-(6-(4-(triflucromethyl)-1H-pyrazol-1-
y)pyridin-3-yhbutylamino)nicotinamido)propanoic acid, Isomer 2 {330 mg) as a colorless
solid. *H NMR (400 MHz, Methanol-d4) & 8.87 (s, 1H), 8.45 (s, 1H), 8.22 (d, J=1.2 Hz, 1H),
8.10 (dd, J=2.0, 9.2 Hz, 1H), 7.94-7.90 (m, 3H), 7.01 (d, J=9.6 Hz, 1H), 5.00-4.97 {m, 1H),
3.47 (t, J=6.8 Hz, 2H), 2.49 (t, /6.8 Hz, 2H), 1.92-1.82 (m, 1H), 1.75-1.83 (m, 2H), 0.80-
0.95 (m,, 6H). MS (M+1)=491.1.
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(+\-)-3-(4-(1-(4-(4-cyclopropyl-1 H-pyrazol-1-yl)-3,5-dimethyiphenoxy)butyl )benzamido)
propanoic acid was prepared using a method analogous to that describe for Example 82,
starting from intermediate (93) and ethyl 4-{1-hydroxybutyi) benzoate, Colorless solid. 'H
NMR (400 MHz, CD;0D) 8 7.75 (d, J=8.0 Hz , 2H), 7.44 (s, J=8.0 Hz, 2H), 7.36 (s, 1H),
6.64 (s, 2H), 5.33-5.30 {m, 1H), 3.59 (1, J=6.8 Hz, 2H), 2.63 (t, J=6.8 Hz , 2ZH), 1.88-1.92 (m,
1H), 1.81 (s, 6H), 1.81-1.72 (m, 2H), 159-1.35 (m, 2H), 096 (t, J=7.6 Hz, 3H), 0.88-0.84 (m,
2H), 0.56-0.52 (m, 2H). MS (M+1)=476.3,

Example 145: 3-{4-(1-(4-(4-chloro-1H-pyrazol-1-y1}-3 5-.dimethylphenoxyibutylbenzamido
propangcic acid, Isomer

1
) o] o’
v\ji))kﬁ/\/u\OH
Q.
ey
Cl

(+\-)-methyl 3+{4-(1-(4-(4-chloro-1H-pyrazol-1-yi)-3,5-dimethylphenoxy)butyl)benzamido)
propancate was prepared using a method analogous to that described in Example 82, Steps

A-C, using Intermediate (81) in Step A and methyl 3-aminopropanoate hydrochloride in Step
C. (+-}-methy! 3-(4-(1-(4-(4-chloro-1H-pyrazol-1-yl)-3,5-dimethylphenoxy)butyl)
benzamido)propancate was resolved by SFC (column; Chiralpak AD-3 50 x 4.6 mm, 3 pm;
mobile phase: gradient elution 5% to 40% methanol in CO,; modifier: 0.05% diethylamine;
flow rate: 4 mL/min) to give methy! 3-(4-(1-(4~(4-chloro-1H-pyrazol-1-yl}-3,5-
dimethylphenoxy)butyl)benzamido)propanocate, Isomer 1 (retention time; 1.32 min) and
methyl 3-(4-(1-(4-(4-chloro-1H-pyrazol-1-y!)-3,5-dimethylphenoxy)butyl)benzamido)
propanocate, Isomer 2 (retention time: 1.49 min). methyl 3-(4-(1-(4-(4-chloro-1H-pyrazol-1-
yi)-3,5-dimethylphenoxy)butyl} benzamido)propanoate, lsomer 1 (70.0 mg, 0.145 mmeol) was
dissolved in THF (1.5 mL). 1N aqueous lithium hydroxide (1.50 mL, 1.50) was added. The
reaction mixture was stirred for 1 h at room temperature. The mixture was acidified to pH 3
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by addition of 1N aqueous HCI. The mixture was extracted with ethyl acetate (10 mL x 3).
The combined organic layers were washed with water, brine, dried over Na,SO, and
concentrated under reduced pressure. The residue was purified by silica gel
chromatography to give 3-(4-(1-(4-(4-chloro-1H-pyrazol-1-y1}-3,5-dimethylphenoxy jbuty!)

benzamido)propancic acid, Isomer 1 (23.9 mg) as an off-white solid. 'H NMR (400 MHz,
Methanol-g;) & 7.77-7.81 (m, 3H) 7.68 (s, 1H), 7.48 (d, =8.0Hz, 2H), 6.70 (s, 2H}, 5.35
5.38 (m, 1H), 3.61-3.64 (m, 2H), 2.62-2.68 (m, 2H), 2.00-1.96 (m, 1H), 1.89 (s, 6H), 1.87-
1.79 {m, 1H), 1.57-1.44 (m, 2H), 0.99 (t, /~7.2Hz, 3H). MS (M+23) =492.2.

ylamino)methylibenzamido}propanoic acid, Isomer 1 and
Example 147: 3-{4-{cyclohexyl(6-{4-(trilluoromethyl}-1H-pyrazol-1-yl)pyridine-3-
ylaminoYmethvl}benzamido)propanoic acid, isomer 2 ‘

R

R F F
/_;F f_?g,:
N N

\ 7\

N N

N ) 0 NS 0 0

i |

Q N/\)LOH Q H,\)LOH
HN H HN

(+\-)}3-(4-(cyclohexyl(6-(4-{trifluoromethyl)-1 H-pyrazol-1-yl)pyridine-3-ylamino)methyl)
benzamido)propanoic acid (Example 101) was resolved by SFC (Column: Chiralpak AD-H
25 x 4.6 mm; mobile phase: 256% ethanol in CO,; modifier: 0.2% isopropylamine; flow rate:
2.5 miU/min} to provide 3-(4-(cyclohexyl(6-(4-(trifluoromethy()-1 H-pyrazol-1-y!)pyridine-3-
ylamino)methyl)benzamide)propanoic acid, Isomer 1 (retention time: 6.93 min} and 3-(4-
{cyclohexyl(6-(4-(trifluoromethyl)-1 Hpyrazol-i-yDpyridine-3-ylamino)methyl}benzamido)
propanoic acid, |somer 2 (retention ime: 9,58 min} as their isopropylammonium salts. The
salts were dissolved in water and the pH adjusted to 3.5 by addition of 1N aqueous HCI.
The mixtures were extracted with dichloromethane. The organic layers were dried over
MgS0, and concentrated to provide 3-(4-(cyclohexyl(6-(4-(triflucromethyl}-1H-pyrazol-1-
yhpyridine-3-ylamino)methyl)benzamido)propanocic acid, Isamer 1 and 3-(4-(cyclohexyl(6-(4-
(trifluoromethyl}-1H-pyrazol-1-yl)pyridine-3-ylamino)methyl)benzamido)prapancic acid,
isomer 2. Spectral data for isomer 1; '"H NMR (400 MHz, CDCl,) 5 8.58 (s, 1H), 7.77 (s, 1H),
7.65-7.72 (m, 3H), 7.60 (d, J~8.8Hz), 7.32 (d, J=8.2Hz, 2H), 6.82-6.88 (m, 1H), 6.71-6.78
(m, 1H), 4.15 (d, J~=6.2Hz, 1H), 3.65-3.73 (m, 2H}), 2.63-2.73 (m, 2H}, 1.83-1.93 (m, 1H),
1.59-1.82 {m, 4H), 1.46-1.56 (m, 1H), 0.94-1.28 (m, 6H). MS (M+H)=516.2.
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Example 148: (+\-)-3-(4-(1-(3,5-dimethyi-4-{4-(trifluoromethyl}-1H-1.2.3-lriazol-1-yl)phenoxy}
bulyl)benzamido)propanoic acid

{(+\-)-3-(4-(1-(3,5-dimethyl-4~(4-(trifluoromethyl)-1H-1,2,3-triazol-1-yl)phenoxy)butyl)
benzamido)propanoic acid was prepared using a method analogous to that described in
Example 82, starting from Intermediate (95). Colorless solid, 'H NMR (400 MHz, CDCly} &
7.84 (s, 1H), 7.72 (d, /=8.4 Hz, 2H), 7.37 (d, J=8.4 Hz,v2H), 6.82-6.91 (m, 1H), 6.59 (s, 1H),
5.12-5.20 (m, 1H), 3.64-3.74 (m, 2H), 2.63-2.72 (m, 2H), 1.90-2.01 (m, 1H}, 1.84 (s, 6H),
1.71-1.82(m, 1H), 1.34-1.57 (m, 2H), 0.94 {t, J=7.2 Hz, 3H). MS (M+H)=505.0.
Example 149: (+/-}-3-(4-(1-(2-(4-(trifluoromethvi}-1H-pyrazal-1-ylipyrimidin-5-
loxy)butylibenzamida)propancic acid

o H
N OH
o
1
N\/

F—F
F

The title compound was prepared by a method analogous to that described for
Example 82- Steps A and D using Intermediate (105) and Intermediate (96). Purification by
reversed-phase HPLC on a Waters Sunfire Gz 19 X 100mm, 0.005mm column eluting with
a gradient of water in acetonitrile (0.05% trifluoroacetic acid modifier) gave {(+/-)-3-(4-(1-(2-
{4-(trifluoromethyl}-1H-pyrazol-1-ylipyrimidin-5-yloxy butyl} benzamido)propanoic acid.
Analytical LCMS:; retenfion time 2.95 minutes (Atlantis C45 4.6 x 50mm, SuM column; 95%
waterfacetonitrile linear gradient to 5% water/acetonitrile over 4.0 minutes, hold at 5%
water/acelonitrile to 5.0 minutes; 0.05% trifluoroacetic acid modifier; flow rate 2.0
mU/minute); MS (M+1). 478.2.

Example 150: {+/-)-3-(4-(1-(5-methy]-6-(4~
loxy)butyl}benzamido)propanoic acid
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The title compound was prepared by a method analagous to that described for

Example 82~ Steps A and D using Intermediate {97} and Intermediate (96). Purification by
reversed-phase HPLC on a Waters Sunfire Cyg 19 x 100mm, 0.005mm column eluting with
a gradient of water in acetonitrile {0.05% trifluoroacetic acid modifier) gave (+-) -3-{(4-(1-(5-
methyl-6-(4-{trifluoromethyl}-1H-pyrazal-1-yl)pyridin-3-yloxy)butyl) benzamido)propanoic
acid. Analytical LCMS: retention time 3.27 minutes (Atlantis C15 4.6 x 50mm, SuM column;
95% waterfacetonitrile linear gradient to 5% water/acetonitrlle over 4,0 minutes, hold at 5%
waterfacetonitrile to 5.0 minutes; 0.05% trifluoroacetic acid modifier; flow rate 2.0
mbL/minute);, MS (M+1): 491.2.

razol-1-

Nﬁg
p—F
F

The title compound was prepared by a method analogous to that described for
Example 82-Steps A and D using Intermediate (98) and Intermediate (26). Purification by
reversed-phase HPLC on a Waters Sunfire Cyg 19 x 100mm, 0.005mm column eluting with
a gradient of water in acetenitrile (0.05% trifluoroacetic acid modifier) gave (+/-)-3-{4-
{cyclobutyl(3,5-dimethyl-4-(4-(trifluoromethyl}-1H-pyrazol-1-
yl)phenoxy)methyl)benzamido)propanoic acid. Analytical LCMS: retention time 3.46
minutes (Atlantis C15 4.6 X 50mm, SuM column; 95% water/acetonitrile linear gradient to 5%
water/acetonitrile over 4.0 minutes, hold at 5% water/acetonitrile to 5.0 minules; 0.05%
trifluoroacetic acid modifier; flow rate 2.0 mU/minute); MS (M+1): 518.2.
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dimethylcyclobutylimethyl)benzamido)propanoic acid

dimethyicyclobutylimethylibenzoate

OEt

Diisopropyl azodicarboxylate (0.310 mL, 0.730 mmol) was added dropwise to a
solution of Intermediate 26 (120 mg, 0.490 mmuol), Intermediate (100) (128 mg, 0.490
mmol), and tributylphosphine (0.190 mL, 0.760 mmol) in tetrahydrofuran (2.20 mL). After 18
haurs, another 0.5 equiv. of both diisopropyl azodicarboxylate and tributylphosphine were
added. After an additional 3 h, the reaction was concentrated. The mixture was diluted with
methylene chioride and acidified with 1 N hydrochleoric acid. The mixture was then extracted
twice with methylene chloride. The combined organic layers were dried over sodium suifate,
filtered, and concentrated to give 1.00 g of crude materfal. The crude material was purified
by column chromatography {0 — 8% ethyi acelate in heptanes) gave ethyl 4-((3 5-dimethyl-
4-(4-(trifluoromethyl)-1H-pyrazol-1-yl)phenoxyX3,3-dimethylcyclobutylymethyl)benzoate (134
mg, 54%) as an oil. '"H NMR (400 MHz, CDCl,) 5 8.00 (d, /= 8.2 Hz, 2H), 7.87 (s, 1H), 7.64
{s. 1H}, 7.37 {d, J = 8.2 Hz, 2H}, 6.57 (s, 2H), 5.01 (d, J=6.8 Hz, 1H), 4.36 (q, J= 7.0 Hz,
2H), 2.67 (d, J=7.0 Hz, 1H), 1.88 (s, 6H), 1.87-1.74 {m, 3H}), 1.69-1.59 (m, 1H), 1.38(t, J=
7.4 Hz, 3H), 1.14 (s, 3H), 1.10 (s, 3H). MS (M+1}. 501.4.
Step (B): 4-((3,5-dimethyl-4-(4-{trifluoromethyl}-1H-pyrazol-1-yl)phenoxv)(3,3-
dimethvlcyclobutviimethylbenzoic acid
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OH

To a fiask containing ethyl 4-((3,5-dimethyl-4-{(4-(trifluoromethy!}-1H-pyrazol-1-
yl)phenoxy}(3,3-dimethyleyclobutyl)methyl)benzoate (135 mg, 0.270 mmol) was added
anhydrous tetrahydrofuran (0.680 mL), methanol (0.680 mL), water (0.680 mL} and sodium
hydroxide {55.7 mg, 1.35 mmol). After 8 h, the reaction was concentrated and dissolved in
ethyl acetate and water. 1 N hydrochloric acid was added to pH 3 and the mixture was
extracted three times with ethyl acetate. The combined organic layers were dried over
sodium sulfate, filtered, and concentrated to give 4-((3,5-dimethyl-4-(4-(trifluoromethy!}1H-
pyrazol-1-yl)phenoxy){3,3-dimethylcyclobutyl)methyl }benzoic acid (110 mg, 86% yield) as
anoil. 'HNMR (400 MHz, CDCls) 3 8.06 (d, J= 8.2 Hz, 2H), 7.88 (s, 1H), 7.65 (s, 1H), 7.41
(d, J=18.4 Hz, 2H), 6.58 (s, 2H), 5.03 (d, J= 6.8 Hz, 1H), 2.80-2.55 {m, 1H), 2.07-1.72 (m,
9H), 1.67 (dd, J= 8.2, 3.5 Hz, 1H), 1.14 (s, 3H), 1.10 (s, 3H). MS (M+1): 473.5.
Step (CY: ethvl 3-{4-((3,5-dimethyl-4-(4-(trifluoromethyl}1H-pyrazol-1-yhphenoxy)(3,3-
dimethylcyeclobutylimethyl\benzamido)propanoate

Tetrahydrofuran (1.2 mL) was added to a vial containing 4-((3,5-dimethyl-4-(4-
(trifluoromethyi)- tH-pyrazol-1-yl)phenoxy)(3,3-dimethylcyclobuly )methyl)benzoic acid (115
mg, 0.240 mmol), ethyl 3-aminopropancate hydrochloride (74.7 mg, 0.490 mmol) and O{7-
azabenzotriazol-1-yl)-N,N,N’,N-tetramethyluronium hexafluorophosphate (185 mg, 0.490
mmol). Diisopropylethylamine (0.210 mL, 1.22 mmol) was then added. The reaction was
stired for 1h, and was then concentrated. Purification by column ¢chromategraphy (0 — 50%
ethyl acetate in heptane) afforded ethyl 3-(4-((3,5-dimethyl-4-{4~{triflucromethyl}- 1H-pyrazol-
1-yl)phenoxy)(3,3-dimethylcyclobutyl)methyl)benzamido)propanoale (110 mg, 39% yield) as
anoil. "H NMR (400 MHz, CDCI;) 8 7.87 (s, 1H), 7.71 (d, J= 8.6 Hz, 2H), 7.64 (s, 1H), 7.36
(d, J=8.2 Hz, 2H), 6.81 (t, J= 4.8 Hz, 1H), 6.57 (s, 2H), 5.00 (d, J= 6.8 Hz, 1H), 4.17 (q, J
=7.2Hz, 2H), 3.71 (q, J = 6.1 Hz, 2H), 2.57 - 2.74 (m, 3H), 1.87 - 1.92 (m, 7H), 1.80 - 1.87
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{m, 1H), 1.72 - 1.80 (m, 1H}, 1.59 - 1.68 {m, 1H), 1.21 - 1.35 (m, 3H), 1.13 (s, 3H}, 1.10 (s,
3H). MS (M+1); 672.3.

. Step (DY (+/-)-3-{4-((3 5-dimethyl-4-(4-(trifluoromethyl}-1H-pyrazol-1-ylphenoxyi(3.3-
dimethyleyclobutyl)methyl}benzamido)propanoic acid

To a flask containing ethyl 3(4-{(3,5-dimethyl-4-{4-{triluoromethyl)-1H-pyrazol-1-

yl}phenoxy)(3,3-dimethylcyclobutylimethyl)benzamido)propanocate (100 mg, 0.180 mmoil}
was added water {0.437 mL), tetrahydrofuran (0.437 mL), and methanol (0.437 mL). Sodium
hydroxide {36.1 mg, 0.880 mmol} was then added. The suspension was stirred at room

temperature for 18 hours. The reaction was guenched with 1 N hydrochloric acid to pH 3
and extracted three times with ethyl acetate. The combined organic layers were dried over
sodium sulfate, filtered, and concentrated to give 108 mg of crude material. The crude
malerial was azeotrophed three fimes with toluene and three times with methylene chloride
and then dried in vacuo for 18 h to provide (+/-}-3-(4-((3.5-dimethyl-4-{4-(trifluoromethy!}-1H-
pyrazol-1-yl}phenoxy)3, 3-dimethylcyclobutyl)methyl)benzamido)propanoic acid (99.0 mg,
100%) as a solid. "H NMR (400 MHz, GDCls) & 7.88 (s, 1H), 7.71 (d, J= 8.2 Hz, 2H), 7.65
{s, TH}, 7.36 (d, J= 8.4 Hz, 2H), 6,76 {t, J= 6.2 Hz, 1H), 6.56 (s, 2H), 65.01{d, J=7.0 Hz,
1H), 3.72 (g, J = 5.9 Hz, 2H), 2.74 - 2.59 {m, 3H), 1.88 (s, 6H}, 1.87 - 1.68 {m, 3H}, 1.68 -
1.58 (m, 1H), 1.13 (s, 3H), 1.10 (s, 3H). MS (M+1}: 544.3.

Example 153:; (+/~}3-{4-(1-(3-methoxy-5-methvl-4-{4-{trifluoromethyl}-1H-pyrazol-1-
yl)phenoxybutylbenzamido)propanoic acid

H
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Tetrahydrofuran {0.450 mL) was added to azodicarboxylic acid dipiperidine (34.2
mg, 0.130 mmol), Intermediate (96) (26.0 mg, 0.0900 mmol) and Intermediate (103) (24.2
mg, 0.0900 mmot). Tributyiphosphine (0.035 mL, 0.142 mmol) was added dropwise at rcom
temperature. Ancther 0.450 mL of tetrahydrofuran was added. The mixture was stirred at
room temperature for 16 hours. The reaction was diluted with ethyl acetate and then
extracted twice with sodium hydroxide (1N), once with water, once with hydrochleric acid
(1M), and finally once with brine, The organic layer was dried over sodium sulfate_filtered,
and concentrated. Purification by column chromatography (0-30% ethy! acetate in heptanes)
afforded ethyl 3-(4-(1-(3-methoxy-5-methyi-4-(4-(trifluoromethyl)-1H-pyrazol-1-
yl)phenoxy)butyl)benzamido)propanoate (39.5 g, 81%) as an oil: "H NMR (400 MHz, CDCl5)
5786(s, 1H),7.74 (d, J=8.2Hz, 2H), 7.66 (s, 1H}),7.40 (d, /= 8.4 Hz, 2H), 6.84 (t, /= 6.0
Hz, 1H}, 6.35 (d, J= 2.5 Hz, 1H}, 6.26 (d, J=2.5 Hz, 1H), 5.16 (dd, J= 7.7, 5.2 Hz, 1H),
4,17 (q, J=7.2 Hz, 2H), 3.77 - 3.67 (m, 2H), 3.64 (s, 3H), 2.70-2.54 (m, 2H), 2.08 - 1.93
{m, 1H), 1.91 (s, 3H), 1.87 - 1.72 (m, 1H), 1.60 - 1.36 (m, 2H), 1.36 -~ 1.18 (m, 3H), 0.97 (t, J
= 7.4 Hz, 3H). MS (M+1): 548.4.
Step (B): (+/~}3-(4-(1-(3-msthoxy-5-methyl-4-(4-(lrifluoromethyl}-1H-pyrazol-1-
yl)phenoxyibutylibenzamidepropancic acid

To a fiask containing ethyl 3-(4-(1-{3-methoxy-5-methyl-4{4-(triflucromethyl)-1H-
pyrazol-1-yl)phenoxy)butyl)benzamido)propancate (37.0 mg, 0.0700 mmol} was added
tetrahydrofuran (0.170 mL), methanol (0.170 mL), and 1 N sedium hydroxide (0.170 mL,
0.170 mmol) was then added. The suspension was stirred at room temperature for 18

hours. The reaction was quenched with 1 N hydrochioric acid to pH 2 and extracted three
times with ethyl acetate. The combined organic layers were dried over sodium sulfate,
filtered, and concentrated to give crude material. The crude material was azeotrophed three
times with methylene chioride and then dried in vacuo for 18 h to provide (+/-)-3-(4-(1-(3-
methoxy-5-methyl-4-(4-(trifluoromethyl}-1H-pyrazol-1-yl}phenoxy)butyl)benzamido)
propanoic acid (26.0 mg, 74%) as a solid. "H NMR (400 MHz, CDCls) 6 7.87 (s, 1H), 7.73
{(d, /=84 Hz, 2H}, 7.66 (s, 1H), 7.39(d, J= 8.2 Hz, 2H}, 6.88 (t, /= 6.0 Hz, 1H), 6.41 - 6.21
{m, 2H), 5.17 (dd, J=7.7, 5.2 Hz, 1H), 3.75- 3.65 (m, 2H}, 3.63 (s, 3H), 2.66 (t, /= 5.9 Hz,
2H), 2.04 —1.93 (m, 1H}, 1.89 (s, 3H}), 1.86 - 1.74 (m, 1H), 1.62-1.35{m, 2H), 0.96 (t, /=
7.4 Hz, 3H). MS (M+1): 520.4,

Example 154: (+/-}-3-{4-((3.3-difluorocyclobutyl {B-(4-(triflucromethyl}-1H-imidazol-1-

yhpvridin-3-ylamincimethyiibenzamidopropanoic acid
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ridin-3-

To a solution of impure Intermediate (104} (72.0 mg, approximately 0.214 mmol
pure) and intermediate 6 (61.2 mg, 0.270 mmal) in methanol (0.670 ml) was added
decaborane (19.7 mg, 0.160 mmol). The reaction was stirred for 16 hours at amblent
temperature. The reaction mixture was quenched with aqueous 1.0M hydrochloric acid and
extracted three times with ethyl acetate. The combined organic layers were dried over
sodium sulfate, filtered, and concentrated. Purification by silica gel flash chromatography (0
- 50% ethyl acetate in heptane) afforded impure ethyl 4-((3,3difluorocyclobutyl)(6-(4-
(trifluoromethyl}-1H-imidazol-{-yl)pyridin-3-ylamino)methyl)benzoate (30.0 mg,

approximately 0.050 mmol pure) as a solid. MS (M+1): 481.1.
Step (BY: 4-((3,3-difluorocyclobutyl}(6-{4~{trifluoromethyl}-1H-imidazol-{-yl

ylaminolmethyhbenzoic acid

OH
To a flask containing impure ethyl 4-((3,3-difluorocyclobutyl){6-(4-(trifiuoromethyl}-
TH-imidazol-1-yl)pyridin-3-ylamino)methyl)benzoate (35.0 mg, 0.073 mmol} was added
tetrahydrofuran (0.180 mL), methanol (0.180 mL}, and 1 N sodium hydroxide (0.180 mL,
0.180 mmol) was then added. After 2 h, another 5 equiv. of aqueous sodium hydroxide was
added. The suspension was slirred at room temperature for 18 hours. Another 5 equiv. of
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agueous sodium hydroxide was added and the reaction was heated to 50 °C. After 2 h, the
reaction was quenched with 1 N hydrochleric acid to pH 3 and extracted three times with
ethyl acetate. The combined organic layers were dried over sodium sulfate, filkered, and
concentrated to give crude material. The crude material was azeotrophed three times with
methylene chloride and then dried in vacuo for 18 h o provide crude 4-{(3,3-

difiuorocyclobutyl){6-(4-(trifluoromethyl)- 1H-imidazol-1-yl)}pyridin-3-ylamino)methyl)benzoic
acid (24.0 mg). MS (M+1): 453.2.
C): ethyl 3-[4-{(3.3-difluorocyclobutyh){6-

laminomethylbenzamido)propanoate

Dimethylformamide (0.270 mL) was added to a vial containing crude 4-((3,3-
difluorocyclobutyl)(8-(4-(trifluoromethyl}-1H-imidazol-1-yl)pyridin-3-ylamino)methyl)benzoic
acid (24.0 mg, approximately 0.120 mmal pure), ethyl 3-aminopropanocate
hydrochloride {168.3 mg, 0.110 mmol) and C-(7-azabenzotriazol-1-yl)}-N, N, A N*-
tetramethyluronium hexafiuorophosphate (40.3 mg, 0.110 mmol). Diisopropylethylamine
{0.046 mL, 0.270 mmol) was then added. The reaction was stirred for 16h, and was then
concentrated. Purification by column chromatography (0 — 60% ethyl acetate in heptane)
afforded ethyl 3-(4-{(3,3-difluorocyclobutyl)(6-{4-(trifluoromethyl}-1H-imidazol-1-yl}pyridin-3-
ylamino)methyl)benzamido)propanocate (7.00 mg) as an cil. MS {M+1); 552.3.

D}: (+/-3-3-(4-(3. 3~difluorocyclobutyl){6-(4-(trifluoro methyl}-1H-imidazol-1-vI
ylamino)methyibenzamidolpropanoic acid

To a flask containing 3-(4-{{3,3-difiuorocyclobutylX6-(4-(trifluoromethyl)-1H-
imidazol-1-yl)pyridin-3-ylamino )methyl)benzamido)propancate (7.00 mg, 0.0100 mmol) was
added water (0.0650 mL), tetrahydrofuran (0.0650 mL), and methanol {0.0650 mL}. Lithium
hydroxide monohydrate (27.3 mg, 0.650 mmol) was then added. The suspension was

ridin-3-

sfirred at room temperature for 2 hours. The reaction was quenched with 1 N hydrochloric
acid to pH 3 and extracted three times with ethyl acetate. The combined organic layers
were dried over sodium sulfate, filtered, and concentrated to give {+/~)-3-(4-((3,3-
difluorocyclobutyl)(6-{4-(triffuoromethyl)-1H-imidazol-1-y)pyridin-3-ylamino)methyl)
benzamido)propanoic acid (4.5 mg, 70%) of a glass-like material. "H NMR (400 MHz,
CDCl;) & 8.36 - 8.34 (m, 1H), 8.16 - 8.12 (m, 1H), 7.86 (d, J=2.9 Hz, 1H), 7.84 - 7.77 (m,
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2H}, 7.58-7.51 (m, 2H), 7.39 (dd, /= 8.8, 0.6 Hz, 1H), 7.10 {dd, J=8.8, 2.9 Hz, 1H), 4.48
(d, J=8.8Hz, 1H) 3.63 (t, J= 6.9 Hz, 2H), 2.94 - 2.73 (m, 1H), 2.64 (t, J= 6.9 Hz, 2H),
2.61-2.49 (m, 2H), 2.49 - 2.33 (m, 2H}. MS (M+1}: 524.3.

Svloxymethylhenzamido)propanoic acid, Iscmer 1
0

CH
o]

NH

0\(/\”
\NL@?
CF,y
Azodicarboxylic acid dipiperidine (814 mg, 3.19 mmotl) and Intermediate (102) (781

mg, 2.34 mmol} were azeotrophed twice with toluene. To this mixture was added
anhydrous tetrahydrofuran (10.6 mL). Tributylphosphine (0.840 mL, 3.4 1 mmol) was then

added dropwise, [ntermediate (105} (490 mg, 2.13 mmo!) was then added as a solid in cne
portion, After 18 hours, the reaction was not complete so another 0.5 equiv. of
Azodicarboxylic acid dipiperidine and tributylphosphine were added. After another 4 h, the
reaction was diluted with ethy| acetate to fully dissolve the solid. The mixture was washed
twice with 1.0 M scdium hydroxide, water, 1.0 M hydrochloric acid, and brine. The organic
layer was dried over magnesium suifate, filtered, and concentrated to 2 viscous oil,
Purification by silica gel flash chromatography (0 — 30% ethyl acetate in heptane) afforded
ethy! 3~(4-{(3,3-dimethylcyclobutyl(2-(4-(triflioromethyl)-1H-pyrazol-1-yl)pyrimidin-5-
yloxyymethyl)benzamido)propanoate (520 mg, 45% vield) as a white solid.

Isomer 1 is cobtained by resolving (+/-)-ethyl 3-{4~{(3,3-dimethylcyclobutyl}{2-(4-
(triflucromethyl)}-1H-pyrazol-1-yl)pyrimidin-5-yloxy )methyl}benzamido)propanoate by chiral
SFC. Column: Chiralcel OJ-H. Dimensions: 21mm x 25c¢cm. Mobile Phase: 70/30
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CO./methanol. Flow Rate: 65.0 mL/min. Modifier: none, Retention time: 2.05 minutes,
isomer 1, 2.71 minutes, isomer 2. lsomer 1: "H NMR {400 MHz, CDClI5) 5 8.71 (s, 1H), 8.29
(s, 2H), 7.92 {s, 1H), 7.74 (d, J = 8.4 Hz, 2H), 7.35 (d, J = 8.2 Hz, 2H), 6.81 (t, J = 6.2 Hz,
1H), 5.08 (d, J = 7.4 Hz, 1H), 4.27 - 4.02 (m, 2H), 3.70 {q, J= 6.0 Hz, 2H), 2.85 - 2.66 (m,
1H), 2.62 (t, J = 5.9 Hz, 2H), 1.96 - 1.82 (m, 2H), 1.79 - 1.69 (m, 1H), 1.69 - 1.59 (m, tH),
1.30 - 1.21 (m, 3H), 1.15 (s, 3H), 1.11 (s, 3H). MS (M+1): 546.4. Isomer 2:) 'H NMR (400
MHz, CDCls) 5 8.72 (s, 1H), 8.29 (s, 2H), 7.92 (s, 1H),7.74 (d, /= 8.2 Hz, 2H), 7.35(d, J =
8.2 Hz, 2H), 6.81 (t, /= 6.1 Hz, 1H), 5.08 (d, J=7.4 Hz, 1H), 4.23 - 4.03 (m, 2H), 3.71(q, J
= 6.0 Hz, 2H), 2.84 - 2.67 (m, 1H), 2.62 {t, J= 5.8 Hz, 2H), 1.97 - 1.84 (m, 2H), 1.78 - 1.69
(m, 1H), 1.68 - 1.58 (m, 1H), 1.31 - 1.22 (m, 3H), 1.15 (s, 3H), 1.11 (s, 3H). MS {M+1):
546.4.

Siep {BY: 3-(4-{(3,3-dimethylcyclobutyl(2-{4-{trifluoromethyl}-1H-pyrazol-1-

vlpyrimidin-5-yloxyimethyibenzamido)propanoic acid, isomer 1

The title compound is obtained by hydrolyzing ethyt 3-(4-((3,3-dimethylcyclobutyl)(2-
{d-{trifluoromethyl}-1H-pyrazol-1-ylpyrimidin-5-yloxy)methyl)benzamido)propancate, isomer
1 using the conditions In Example 152, Step D. 'H NMR {400 MHz, CDCls) © 8.71 (s, 1H),
8.29 (s, 2H), 7.92 (s, 1H), 7.80 - 7.68 (m, 2H), 7.42 - 7.31 {m, 2H), 6.74 (t, J= 6.1 Hz, 1H),
5.08 (d, J=7.2 Hz, TH), 3.72 (q, J = 6.0 Hz, 2H), 2.82 - 2,74 {m, 1H), 2.71 (t, J = 6.0 Hz,
2H), 1.97 - 1,82 (m, 2H), 1.80 - 1.68 (m, 1H), 1.68 - 1.58 (m, 1H), 1.15 (s, 3H), 1.11 (s, 3H).
MS (M+1): 518.2. Chiral SFC. Column: Chiralpak AD-H. Dimensions: 4.6 x 250mm. Mobile
Phase: 60/40 CO./methanol. Flow Rate: 2.5 mLfmin. Modifier: None. Retention time: 3.80
minutes.

Npvyrimidin-5-yloxymethylibenzamidolpropanocic acid, Isomer 2

The titfe compound is obtained by hydrolyzing ethyl 3-{4-({3,3-dimethylcyclobutyl){2-
(4-(trifluoromethyl}-1H-pyrazoH1-yl)pyrimidin-5-yloxy)methyl )benzamido)propanoate, isomer
2 usirgy the conditions in Example 152, Step D. *H NMR (400 MHz, CDCl;) 8 8.71 (s, 1H),
8.29 (s, 2H), 7.92 (s, 1H), 7.77 - 7.67 (m, 2H), 7.42 - 7.32 (m, 2H), 6.75 (t, J= 6.3 Hz, 1H),
5.08(d, J=74 Hz, 1H), 3.72 (q. J= 6.2 Hz, 2H), 2.82 - 2.73 (m, 1H), 2.71 {t, J=6.0 Hz,
2H), 1.96 - 1.83 (m, 2H), 1.80 - 1.69 (m, 1H), 1.69 - 1.58 (m, 1H), 1.15 (s, 3H), 1.11 (s, 3H).
MS (M+1): 518.2. Chira! SFC. Column: Chiralpak AD-H. Dimensicns: 4.6 x 250mm. Mobile
Phase: 60/40 CQO./methanol. Flow Rate: 2.5 mLfmin. Modifier: None. Retention time: 5.93

minutes.
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5-ylamino}methylYbenzamido)propanoic acid, Isomer 1 and
Example 158: 3-(4-({3,3-dimethyicyclobutyl}{2-(4-(trfluoromethyl}- 1H-pvrazol-1-yl)pyrimidin-

5-ylaminomethyl}benzamido)propanoic acid, Isomer 2

HN\(\]N

CF3

To a solution of Intermediate (101) (1.19 g, 3.60 mmol) and Intermediate (106) (750
mg, 3.27 mmol) in methanol (10.9 ml) was added decaborane {240 mg, 1.96 mmo}). The
reaction was stirred for 12 hours at ambient temperature. The reaction mixture was
quenched with aquecus 1,0M hydrochloric acid and extracted three times with ethyl acetate.
The combined organic layers were dried over sodium sulfate, filtered, and concentrated.
Purification by silica gel flash chromatography (0 — 70% ethyl acetate in heptane) afforded
elhyl 3-(4-{(3,3-dimethylcyclobutyl X2-(4-(trifluoromethyl)-1H-pyrazol-1-yl)pyrimidin-5-
ylamino)methyl)benzamido)propanoate (842 mg, 47% yield) as a yellow solid.

(+/-}-ethyl 3-(4-((3,3-dimethylcyclobutyl}(2-{4-(trifluoromethyl}-1H-pyrazol-1-
yi)pyrimidin-5-ylamino)methyl)benzamido)propancate was resolved by chiral SFC (Column:
Chiralpak |A. Dimensions: 10mm x 25¢m. Mobile Phase; 65/35 CO./methano!. Flow Rate:
10.0 mUmin. Modifier: none) to give ethyl 3-(4-({3,3-dimethylcyclobutyl)}(2-(4-
(trifluoromethyl)-1H-pyrazol-1-yi)pyrimidin-5-ylamino)methyl)benzamido)propanoate Isomer
1 (retention time: 3.42 min) and ethyl 3-(4-((3,3-dimethylcyclobutyl)(2-(4-(trifluoromethy!)-
1H-pyrazal-1-yl)pyrimidin-3-ylamino)methyl)benzamido)propanoate, Isomer 2 (retention
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time: 4.55 min). Isomer 1: *H NMR (400 MHz, CDCI;) & 8.64 (s, 1H), 7.97 (s, 2H), 7.88 (s,
1H), 7.79 - 7.64 (m, 2H), 7.41 - 7.31 (m, 2H), 6.82 (t, /= 5.9 Hz, 1H),4.22 (d, /= 9.4 Hz,
1H), 4.16 (q, J = 7.0 Hz, 2H), 3.80 - 3.64 (m, 2H), 2.61 (¢, J= 5.9 Hz, 2H), 2.58 - 2.45 (m,
1H}, 2.05-1.97 (m , 1H), 1.75 - 1.63 (m, 2H), 1.63 - 1.55 (m, 1H), 1.26 (t, /= 7.2 Hz, 3H),
1.13 (s, 3H), 1.09 (s, 3H). MS (M+1): 545.4. Isomer 2: 'H NMR {400 MHz, CDCl3) & 8.64 (s,
1H), 7.97 (s, 2H), 7.88 (s, 1H), 7.80 - 7.67 (m, 2H), 7.43 - 7.30 (m, 2H), 6.82 (t, /= 6.0 Hz,
1H), 4.22 (d, J=9.4 Hz, 1H),4.16 (q, J= 7.2 Hz, 2H), 3.77 - 3.64 (m, 2H), 2.63(t, J =57
Hz, 2H), 2.58 - 2.40 (m, 1H), 2.05-1.97 (m, 1H), 1.76 - 1.64 (m, 2H), 1.64 - 1.52 {m, 1H),
1.26 (t, J=7.1 Hz, 3H), 1.13 (s, 3H), 1.09 (s, 3H). MS (M+1): 545.4.
Step (BY: 3-(4-({3,3-dimethvlcyclobutyl}(2-(4-(triflucromethy))-1H-pyrazol-1-vlipyrimidin-5-
laminoimethylibenzamidolpropanoic acid, Isomer 1

The title compound is obtained by hydrolyzing ethyl 3-(4-((3,3-dimethylcyclobutyl){2-
(4-(trifluoromethyl}-1H-pyrazol-1-yl)pyrimidin-5-ylamino)methyl)benzamido)propanoate,
isomer 1 using the conditions in Example 152, Step D. "H NMR (400 MHz, CDCl;) & 8.80 -
8.53 (m, 1H}, 8.01 (br. s., 2H), 7.89 (br. s_, 1H), 7.78 - 7.67 (m, 2H), 7.41 - 7.30 (m, 2H),
6.84 (s, 1H), 4.22 (d, J=9.4 Hz, 1H),3.71(q, J= 4.7 Hz, 2H), 270 (t, J=5.7 Hz, 2H), 2.64 -
2.40 (m, 1H), 2.12 - 1.90 (m, TH), 1.77 - 1.47 (m, 3H), 1.12 (s, 3H), 1.08 (s, 3H). MS (M+1):
517.3.

rimidin-5-

lamino)methylibenzamidopropanoic acid, Isomer 2

The title compound is obtained by hydrolyzing ethyl 3-(4-((3,3-dimethylcyclobutyl)(2-
(4-(trifluoromethyl}-1H-pyrazol-1-yl)pyrimidin-5-ylamino)methyl}benzamido)propanoate,
isomer 2 using the conditions in Example 152, Step D. 'H NMR {400 MHz, CDCl;) 5 8.72 -
8.58 (m, 1H), 8.00 (br. s., 2H), 7.89 (br. s,, 1H), 7.76 - 7.65 (m, 2H), 740 - 7.29 (m, 2H),
6.87 (br. s, 1H), 4.22(d, J= 9.4 Hz, 1H), 3.78 - 3.66 (m, 2H), 2.70 (t, /= 5.5 Hz, 2H), 2.62 -
2,42 {m, 1H}, 2.08 - 1.93 (m, 1H), 1.77 - 1.51 (m, 3H}), 1.12 (s, 3H), 1.08 (s, 3H). MS (M+1}:
517.3.
Example 153: 3-{4-(1-(2-methyi-d4-(4-{triflucromethyl +1H-pyrazol-1-vl)phenoxylbutyl

benzamidolpropanoic acid

X
D=
N--._
Step A: 1-(benzyloxy)-4-iodo-2-methylbenzene
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5O

A mixture of 4-iodo-2-methylpheno! (700 mg, 3.0 mmol), benzyl bromide (563 mg, 3.3
mmol), potassium carbonate (620 mg, 4.5 mmol), and acetonitrile (15 ml) was stirred at the
ambient temperature for three days. The reaction was concentrated in vacuum and
theresidue was partitioned befween water and ethyl acetate. The organic extract was
washed with brine, dried over anhydrous magnesium sulfate, and loaded on silica gel.
Chromatography on a silica gel column, eluting with a gradient from 5% to 30% of ethyl
acetate in heptane gave the target product as a colorless solid (950 mg, 98%). 'H NMR
{500 MHz,CDCly) 8 7.48 (d, 1H), 7.38 - 7.45 {m, 5H), 7.33 - 7.37 (m, 1H), 6.66 (d, J=8.54
Hz, 1H), 5.07 (s, 2H), 2.25 (s, 3H).

Step B: 1-{4-(benzyloxy)-3-methylphenyl)-4-(trifluoromethyl)-1H-pyrazole

(8]
: :}%

A mixture of 1-{benzyloxy)-4-iodo-2-methylbenzene (850 mg, 2.6 mmol), 4-(trifluoromethyl}-
1H-pyrazole (535 mg, 3.9 mmol), copper iodide (100 mg, 0.52 mmol), dimethylglycine (54
mg, 0.52 mmol), potassium carbonate (906 mg, 6.6 mmotl), and BMSO (10 ml) was stirred

at +120° for 20 hours. The reaction was cooled to the ambient temperature, diluted with 10
ml of 5% aqueous ammonia and 10 mi of ethyl acetate and vigorously stirred for 20 min.
The mixture was extracted with ethyl acetate (2x20 ml). The combined organic extract was
washed with brine, dried over anhydrous magnesium sulfate, and ioaded on silica gel.
Chromatography on a silica gel column, eluting with a gradient from 5% to 30% of ethyl
acetate in heptane gave the target product as an oil, which crystallized upon standing to a
colorless solid (670 mg, 77%). MS (M+1): 333.1.

Step C: 2-methyl-4-{4-{trifilucromethyl}-1H-pyrazol-1-ylphenol

H
POUNY:
-4
N F
A mixture of 1-{(4-(benzyloxy)-3-methylphenyl}-4-{Irifluoromethyl}-tH-pyrazole (670 mg, 2.0
mmol}), 20% palladium hydroxide on activated carbon (50 mg), ethanol (20 ml), and THF (20

ml) was shaken under 40 psi of hydrogen gas at the ambient temperature for 3 days and at
+50° for 1 day, to drive reaction to completion. The reaction was filtered through a pad of
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Celite and the mother liquor was concentrated to obtain the target product as a colorless
solid (420 mg, 86%). MS {(M+1): 243.0.

Siep D: ethyl 4-(1-{2-methyl-4-{4-{trifluoromethy!}1H-pyrazol-1-vl\phenaxy)butvl}benzoate
o

o

o
SNy
o

2-Methyl-4-(4-(trifluoromethyl}-1H-pyrazol-1-yl)phenol {200 mg, 0.83 mmol) was combined
with ethyl 4-(1-hydroxybutyi)benzoate (see Intermediate 5) (18 mg, 0.87 mmol) and
dissolved in anhydrous tetrahydrofuran (5 mL). Triphenylphosphine (347 mg, 1.3 mmaol)
was added at 0° under stirring followed by 0.83 ml of 1.5 M solution of diazoethyl
azodicarboxylate (1.24 mmol). The reaction was stirred at room temperature as a yellow
solution. At 17 hours, the reaction was concentrated and 10 ml of ethyl acetate and 5§ ml of
heptanes were added. Saolid was filtered off and the mother liquor was loaded on silica gel.
Chromatography on a sllica gel column (gradient from 5% to 40% of ethyl acetate in
heptane) gave the target product as a colorless glass (80 mg, 24%). MS (M+1): 447.2.

Step E: 4-(1-(2-methyl-4-(4-(trifluoromethy)-1H-pyrazol-1-yl)phenoxy)butylYbenzoic acid
o)

OH

ol

POy,

o

A mixture of ethyl 4-(1-(2-methyl-4-{(4-(trifluoromethyl}-1H-pyrazol-1-yl)phenoxy)butyl)
benzoate (90 mg, 0.2 mmol), lithium hdroxide monchydrate {24 mg, 1.0 mmeol), methanol (2
ml), THF (3 ml), and water (1 ml) was stirred at +45° for 18 hours. The mixture was
concentrated, diluted with 8 ml of water and 2 ml of 1 M potassium hydrogen sulfate. The
mixture was extracted with ethyl acetate-heptane (1:1), exiract was washed with brine, dried
over anhydrous magnesium sulfate and concentrated to obtain the target product as a white
solid (84 mg, 88%). MS (M+1): 419.2.
Step F: ethyl 3-(4-(1-(2-methyl-4-(4-{trifluoromethy!}-1H-pyrazol-1-yphenoxybutyl}-
benzamido)propanoate
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L
N o

H

0.

PO
04
N F

To a mixture of ethyl 3-aminopropanoate hydrochloride (46 mg, 0.3 mmol), 4-{1-(2-methyl-4-
(4-(trifluoromethy!)-1H-pyrazol-1-yl)phenoxy)butyl}benzoic acid (84 mg, 0.2 mmol), HOBt
hydrate (34 mg, 0.22 mmol), and DIPEA (0.133 ml, 0.8 mmol), and THF (3 ml) was added
EDCI hydrochloride (62 mg, 0.32 mmol) in one portion at the ambient temperature and the
reaction was stirred at the same temperature for three days. The mixture was diluted with 3
m| of ethyl aceate, 3 mi of heptanes, and washed successively with saturated agueous
sodium bicarbonate and brine, dried over anhydrous magnesium sulfate, and loaded on
silica gel. Chromatography on a silica gel column, eluting with a gradient from 10% to 50%
of ethyl acetate in heptane gave the target product as a colorless gum (55 mg, 53%).

H NMR (500 MHz, CDCly) 5 8.01 (s, 1H), 7.84 (s, 1H), 7.75 (d, J = 8.29 Hz, 2H), 7.45(d, J
= 2.68 Hz, 1H), 7.40 (d, J=8.05 Hz, 2H), 7.20 (dd, J= 2.68, 8.78 Hz, 1H), 6.81 - 6.87 (m,
1H), 6.61 (d, /= 8.78 Hz, 1H), 5.21 (dd, J=5.12, 7.56 Hz, 1H), 4.18 (g, J=7.16 Hz, 2H),
3.73 (q, J/=6.02 Hz, 2H), 2.64 (t, J= 5.85 Hz, 2H), 2.40 (s, 3H), 2.00 - 2.10 (m, 1H), 1.81 -
1.90 (m, 1H), 1.52 - 1.61 (m, 1H), 1.44 - 1.51 (m, 1H), 1.28 (t, J=7.20 Hz, 3H), 0.98 (, J=
7.44 Hz, 3H). MS (M+1): 518.2.

Step G: 3-{4-({1~(2-methyi-4-{4-(trifluoromethy!}-1H-pyrazol-1-viiphenoxyibutybenzamido)-

propanoic acid

§ :
Z
-

E
o<

A mixture of ethy! ethyl 3-(4-(1-{2-methyl-4-(4-(trifluoromethyl)-1H-pyrazol-1-
yl)phenoxy)butyl)-benzamido)propancate (55 mg, 0.11 mmol), lithium hdroxide
monohydrate (7.2 mg, 0.3 mmol), methanol (2 ml), THF (2 ml), and water (0.3 ml) was
stirred at 22° for 3 days. The mixture was concentrated, diluted with 8 m! of water and 0.35
ml of 1 M potassium hydrogen sulfate. The mixture was extracted with ethy! acetate, the
extract was washed with brine, dried over anhydrous magnesium sulfate and concentrated
to obtain 3-(4-(1-(2-methyl-4-(4-(trifluoromethyl}-1H-pyrazol-1-yl)phenoxy)butyl)benzamido)-
prapanoic acid as a white solid (50 mg, 96%). "H NMR (500 MHz, CDCl3) & 8.00 (s, 1H),
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7.84 (s, 1H), 7.73 (d, /= B.29 Hz, 2H), 7.43 (d, J=2.68 Hz, 1H), 7.39 (d, J=8.29 Hz, 2H),
7.18 (dd, J=2.68, 8.78 Hz, 1H), 6.84 - 6.90 (m, 1H), 6.59 (d, J= 8.78 Hz, 1H), 5.20 (dd, J=
5.12, 7.56 Hz, 1H), 3.71 (g, J = 5.94 Hz, 2H), 2.69 (t, J= 5.85 Hz, 2H), 2.39 (s, 3H), 1.99 -
2.09 (m, 1H), 1.80 - 1.89 (m, 1H), 1.51-1.61 (m, 1H), 1.42-1.50 {m, 1H), 0.98 (t, /=7.32
Hz, 3H). MS (M+1): 480.2.
Example 160: 3-(4-(1-(6-{4-phenyl-1 H-pyrazol-1-ypyridine-3-

laminobutyhbenzamidopropancic acid, Isomer 1

O o]

N OH
H
HN oy

S

The title compound is obtained by resolving racemic 3-(4-{1-(6-{4-phenyl-1H-
pyrazel-1-yl)pyridine-3-ylamino)butyl)benzamido)propanoic acid Example 62, by chiral SFC.
Column: Chiralcel AS-H. Dimensions: 4.6mm x 250mm. Mobile Phase: 60/40
CO,fisopropanol. Flow Rate: 2,5 mL/min. Modifier; 0.2% isopropylamine. Retention time:

5.33 minutes.

The title compound is obtained by resolving racemic 3-{4-(1-(6-{4-phenyl-1+H
pyrazol-1-yl)pyridine-3-ylamino)butyl)benzamide)propanoic acid Example 62, by chiral SFC.
Column; Chiralcel AS-H. Dimensions: 4.6mm x 250mm. Mobile Phase: 60/40
CO.fisopropanol. Flow Rate: 2.5 mi/min. Modifier: 0.2% isopropylamine. Retention time:
6.25 minutes.

Example 162: {+/-}3-(4-{1-(6-(4-phenyl-1H-imidazol-1-yl}pyridin-3-
ylamino)butyl)benzamido)propanocic acid
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o Q
N~
H
HN I N
= N.-/‘\\N

The title compound was prepared by a method analogous to that described for
Example 62, using 6-(4-phenyl-1H-imidazol-1-yljpyridin-3-amine. Column: Waters Atlantis
dC18 4.6 x 50mm, Spm. Modifier: TFA 0.05%. Gradient; 95%H50 / 5%MeCN linear to
5%H,0 / 95%MeCN over 4.0min, Hold at 5%H,0 / 95%MeCN to 5.0min. Flow: 2.0mL/min.
Retention time: 2.38 min. MS (M+1): 484.0.

Example 163; (+/=)-3-{4-{{6-(4-chloro-3-methyl-1H-pyrazol-1-yDpyridin-3-
lamino ¥ evelopentylimeihylibenzamido)propanoic acid

Step A: (+/=)-ethyl 4-((6-{4-chloro-3-methyl-1 H—pvrazol- -yDpyridin-3-ylamino}
{cyclopentyDbmethyhbenzoate

0
o7~

S bf;N?—‘

Cl

The title compound was prepared by a method analogous to that described in Step
A of Example 1, using Intermediate (31) and Intermediate (108). 'H NMR (400 MHz, CDCl,,
6): 8.18 (s, 1H), 7.96 — 8.00 (m, 2 H),7.62(d, J= 2.7 Hz, 1 H), 7.52 (d, /= 8.8 Hz, 1 H),
7.36 -7.40(m,2H), 6.85(dd, /J=8.9,28Hz, 1H), 434 (q, J=7.0Hz, 2H),4.13(, J=
8.4 Hz, 1H) 226 (s5,3H),2.13-2.22(m, 1H), 1.87 - 1.96 (m, 1 H), 1.38 —1.72 (m, 6 H),
1.33 - 1.38 {m, 3H), 1.22 — 1.32 (m, 2 H). MS (M+1) 439.3.
6-(4-chloro-3-methyl-1H-pyrazol-1-yi

methylbenzoic acid
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OH

HN a
P N..N\

Cl

To a solution of (+/-)-ethyl 4-((6-(4-chioro-3-methyl-1H-pyrazol-1-yl)pyridin-3-
ylamino)(cyclopentyl)methyl)benzoate (78.6 mg, 0.179 mmo!) in methanol (1 mL) and
tetrahydrofuran {1 mL) was added 1 N aqueous sodium hydroxide (0.36 mL, 0.36 mmol).
The reaction was heated to 50 °C for 10 minutes. The heat was removed and the reaction
was allowed to slir at room temperature for 1 hour. The reaction was concentrated. The
residue was taken up in water and acidified to pH = 4 with 1 N aqueous hydrochloric acid.
The resulting precipitate was collected by filtration and dried under vacuum to give the title
compound (68.3 mg, 93%) as a white solid. *H NMR (400 MHz, CD,;0D, 3): 819 (s, 1 H),
7.92-7.96(m,2H),7.66-769(m, 1H),748(d, /=84 Hz,2H),7.42—-7.45(m, 1 H),
7.03(dd, J=8.9,2.8Hz, 1 H), 4.18(d, /= 9.2 Hz, 1 H}, 2.22 (s, 3 H), 1.98 - 2.07 (m, 1 H),
143 -1.74 {m, 6 H), 1.23 -~ 1.38 (m, 2 H). MS (M+1) 411.3.
Step C: (+/~Yymethyl 3-{4-({6-{4-chloro-3-methvi-1H-pyrazol-1-yl)pyridin-3-

lamino){cyclopentylimethyllbenzamidopropanoate
O O

=z

HN SN
AN

o

Cl

The title compound was prepared by a method analogous to that described in Step
C of Example 2, using (+/~)-4-((6-(4-chloro-3-methyl-1H-pyrazol-1-yl)pyridin-3-
ylamino){cyclopentyl)methyl)benzoic acid. 'H NMR (400 MHz, CDCl,, &) 8.18 (s, 1H), 7.66
—7.72{m,2H),7.61(d, J=2.7Hz, 1H), 749 -7.54 (m, 1 H), 7.37 (d, /= 8.4 Hz, 2 H),
6.85 (dd, J=8.8,2.9Hz, 1H), 6.78(t, J=6.0 Hz, 1 H), 4.09 - 4.14 (m, 1 H), 3.65—-3.73 (m,
5H),259-265(m,2H),225(s,3H),1.86-1.96(m, 1H), 1.35-1.73 (m, 6 H), 1.19 -
1.32 (m, 2 H). MS (M+1) 496.4.
Step D: (+—}-3-{4-{(6-(4-chloro-3-methyl-1H-pyrazol-1-yl)pyridin-3-
ylaminoY{eyclopentylmethylibenzamidopropanoic acid

The title compound was prepared by a method analogous to that described in Step

E of Example 4, using (+/~}-methyl 3-(4-({6-(4-chloro-3-methyl-1H-pyrazol-1-y)pyridin-3-
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ylamino){cyclopentyl)methyl)benzamido)propanoate, 'H NMR (400 MHz, CD;0D, &) 8.19
{s,1H),7.70-7.75{m, 2 H), 7.66 (d, J=2.5Hz, 1 H),7.41-7.49 (m, 3H), 7.05 (dd, J=
9.0,2.8Hz, 1H), 417 (d, J=9.2Hz, 1 H}, 3.58 {t, J=6.9 Hz, 2H), 2.59 {t, J= 6.9 Hz, 2 H},
2.22(s,3H), 1.97 -2.08 {(m, 1 H), 1.42 - 1.75(m, 5 H), 1.23 - 1.39 {m, 3 H). MS (M+1)
482.4.

Example 164: (+/-}-3-(4-{1-(6-(4-(pyridin-2-y|}-1 H-pyrazol1-yl)pyridin-3-
vlaminobutyl¥haenzamido)propanoic acid

Q G
N/\/U\OH
H
= N'N\
/N

Step A:_(+/-)-ethyl 4-{1-(6-{4-(pyridin-2-y)-1 H-pyrazol-1-ylipyridin-3-vlamino)butyl\benzoate
0
o

To a solution of Intermediate (109) (42.3 mg, 0.178 mmol) in methanol (1.8 mL) was
added glacial acetic acid (20 jL, 0.4 mmol) and Intermeadiate (5) (43.0 mg, 0.195 mmol).
Lastly, added decabeorane {13 mg, 0.11 mmol) and let reaction stir at room temperature for
65 hours. The reaction was concentrated. The crude residue was taken up in ethyl acetate,
washed with saturated aqueous sodium bicarbonate (3 x) and brine, dried over magnesium
sulfate, filtered, and concentrated, Purification by flash column chromatography (10-70%
ethy! acetate / heptanes) gave ethyl 4-(1-(6-(4-(pyridin-2-yl}-1 H-pyrazol-1-y[ypyridin-3-
ylamino)butyl)benzoate (19.6 mg, 25%). *H NMR (400 MHz, CDCls, 3): 8.82 (s, 1 H), 8.56
(dd, J=4.8,1.0Hz, 1 H), 8.16 (s, 1 H), 8.00 (d, J=8.2Hz, 2H), 7.61~7.72 (m, 3 H}, 7.50
(d, J=8.0Hz, 1H),7.39(d, J=8.2Hz, 2 H), 7.10 {ddd, J=7.5, 5.0, 1.0 Hz, 1 H), 6.88 (dd,
J=89,28Hz,1H), 434 (q,J=7.2Hz,2H},4.23(d, J=5.5Hz, 1 H), 1.71-1.90 (m, 2
H), 1.31 —1.54 (m, 5 H), 0.94 (t, J=7.3 Hz, 3 H), MS (M+1) 4424,
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Step B: (+/-)-3-[4-(1-(6-(4-{pyridin-2-vl}-1 H-pyrazol-1-ylipyridin-3-ylaminobuty)

benzamido)propanoic acid

The litle compound was prepared by a method analogous to that described for
Example 163, Steps B — D, using (+/~)-ethyl 4-(1-(6-(4-{pyridin-2-y]}-1 A-pyrazal-1-yl)pyridin-
3-ylamino)butyi)benzoate. Column: Waters Atlantis dC18 4.6 x 50mm, 5pm. Modifier: TFA
0.05%. Gradient: 95%H.0/ 5%MeCN linear to 5%H,0 / 95%MeCN over 4.0min, Hold at
5%H;0 / 95%MeCN to 5.0min. Flow: 2.0mL/min. Retention time: 2.20 min, MS (M+1):
485.0.

Example 165: (+/-)-3-{N-methvl-4-{1-({6-(4-phenvl-1H-pyrazol-1-ylipyridin-3-
ylamino)butyhbenzamidolpropanole acid

0 o}
N~y
|

HN S
=

N"N\
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Step A: {(+/=)}-ethyl 4-(1-(6-{4-phenyl-1H-pyrazol-1-y]pyridin-3-ylaminoYutyhbenzoate

0
\/ﬁ/@)\oﬁ\

L N’N\
[,

The title compound was prepared by a method analogous lo that described in Step
A of Example 62, using Intermediate (5). "H NMR (400 MHz, CDCl,, 5): 8.59 (s, 1 H), 7.98
-8.03{m, 2H),7.90(s,1H},7.65-7.71(m,2H),7.51-7.56 (m, 2H),7.32-7.43(m, 4
H), 7.20 - 7.25 (m, 1 H), 6.90 (dd, J= 8.8, 2.9 Hz, 1 H}, 4.31 ~4.41 {m, 3H}), 1.73-1.90
{m, 2H), 1.32-1.51 {m, 5 H}), 0.92-0.98 {m, 3 H). MS (IM+1} 441 .4,
Step B: (+/)}tert-butyl 3-{ A-methyl-4-( 1-(6-(4-phenyl-1H-pyrazol-1-ylipyridin-3-
ylamino)butyhbenzamidolpropanocate
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The title compound was prepared by a method analogous to that described in Steps
B and C of Example 2, using ethyl 4-(1-(6-(4-phenyl-1H-pyrazol-1-yl)pyridin-3-
ylamino}butyl)benzoate and tert-butyl 3-(methylamino)propanoate. MS (M+1) 554.5.
Step C: (+-)-3-(N-methyl-4-{1-(6-(4-phenyl-1 H-pyrazol-1-yl)oyridin-3-
laminoibutylibenzamidopropanoic acid

The title compound was prepared by a methoad analogous fo that described in Step
C of Example 1, using (+/-)-tert-butyl 3-(N-methyl-4-(1-(8-(4-phenyl-1H-pyrazol-1-yl)pyridin-
3-ylamino)butyl)benzamido)propanoate. Column; Waters Atlantis dC18 4.6 x 50mm, 5um.
Modifier: TFA 0.05%. Gradient: 95%H50 / 5%MeCN linear to 5%H,0 / 85%MeCN over
4.0min, Hold at 5%H,0 / 95%MeCN to 5.0min. Flow: 2.0mL/min. Retention time: 3.27 min.
MS (M+1): 498.1,
Example 156: 3-(4-{1-(6-(4-ethyl-3-methyl-1 H-pyrazol-1-yDpyridin-3-ylamino}bukyl)
benzamido)propanoic acid. Isomer 1 and
Example 167;: 3-(4-(1-(6-(4-ethyl-3-methyl-1H-pyrazol-1-ylipyridin-3-ylamino)butyl}
benzamido)propanoic acid, isomer 2

0 o
\f\(@/‘LN,\)LOH
H
HN S
AN

Racemic 3-(4-(1-(6-(4-ethyl-3-methyl-1 H-pyrazol-1-yl)pyridin-3-
ylamino)buty!)benzamido)propancic acid was prepared by a method analegous to that
described for Example 62, using Intermediate (110). "H NMR (400 MHz, CD;0D, &): 7.95
(s, 1H),7.72-776(m,2H),7.81(d, J=25Hz, 1H),7.40-7.47 (m, 3 H), 7.08 (dd, J=
8.9,2.8Hz, 1 H), 441 (t, J=6.9Hz, 1H),3.58(t, J=6.9Hz 2H), 2.60 (t, J=6.9Hz, 2 H),
244 (q,J=7.5Hz2,2H),220(s,3H), 1.67-1.92(m,2H), 1.31-1.56 (m, 2H), 118 (t, J
=7.5Hz,3H)0.95(t J=7.4Hz, 3 H). MS (M+1)450.4,

Racemic 3-(4-(1-(8-(4-ethyl-3-methyl-1 H-pyrazol-1-yl)pyridin-3-
ylamino)butyl)benzamido)propanocic acid was resolved by chiral SFC to afford the two single
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enantiomers, Chiral SFC: Chiralcet QJ-H, 10 x 250 mrm; Mobile Phase §5;35 CO,/methanol,

10mLfmin, Retention time: 3,03 minutes (Isomer 1), 5.47 minutes (Isomer 2).

Example 168: (R)»-3-(6-{(1-(3,.5-dimethvl-4-(4-(triffuocromethy|)-1 H-pyrazol-1-

Nphenyi-3-methylbutyllamino)nicotinamidolpropanoic acid

o] o
PN NN .
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To a solution of Intermediate {118) (218 mg, 0.400 mmol) in tetrahydrofuran (2.00
mL) and methanol (2.00 mL) was added 1 N aq sodium hydroxide (2.00 mL, 2.00 mmol).
After 10 minutes, the sclution was concentrated under reduced pressure to remove

tetrahydrofuran and methanol. 1 N aq hydrochloric acid was added until the mixture was at
pH 4. The mixture was diluted with sat. aq sedium chloride (20 mL) and extracted with ethyl
acetate (3 x 25 mL). The combined organics were dried (Na,SQ,) and filtered, and the
filtrate was concentrated under reduced pressure to provide (R)-3-(6-((1-(3,5-dimethyl-4-(4-
{trifluoromethyl)-1H-pyrazol-1-yljphenyl}-3-methyibutyl)amino)nicotinamido))propancic acid.
'H NMR (400 MHz, CDCls, 8): 9.25 -2.15(m, 1 H), 8.25 (s, 1 H), 8.18 (d, J= 9.2 Hz, 1 H),
7.93(s,1H),7.78-7.68{m, 2H), 7.11 (5, 2H),6.46 (d, J=9.2Hz, 1H), 448-4.39 (m, 1
H), 3.856-3.65(m, 2H), 2.64 (t, J=5.6 Hz, 2H), 2.10 (5, 1 H), 2.00 (s, 6 H), 1.96 - 1.86 (m,
1 H), 1.81-1.70 {m, 1 H), 1.70 - 1.58 {m, 1 H}, 1.02 (d, J=6.4 Hz, 3 H), 0.96 (d, /= 6.4 Hz,
3 H). MS (M+1): 518.7.

Example 169:
yliphenyl}-3-methylbutylamino)nicotinamido)propangic acid

O 0
-~ H
HN™ SN
I,
N--_
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The title compound was prepared by a method analogous to that described for
Example 168 using Intermediate (119). 'H NMR (400 MHz, CDCls, 8): 9.25 - 9.15 (m, 1 H),
8.25(s, 1H), 8.18(d, J=9.2Hz, 1 H), 7.93 (s, 1H), 7.78 - 7.68 (m, 2 H), 7.11 (s, 2 H), 6.46
(d, J=9.2Hz, 1H), 448-439 (m, 1H), 3.85-3.65(m, 2H), 2.64 (t, J=5.6 Hz, 2 H), 2.10
(s, TH), 2.00 (s, 6 H), 1.96 - 1.86 {m, 1H), 1.81-1.70{m, 1 H), 1.70-1.59 (m, 1 H), 1.02
(d, J=6.4Hz, 3H), 0.96 (d, J= 6.4 Hz, 3 H). MS (M+1): 518.7.

Example 170: (3-

Nphenylimethyl)amino)nicotinamido)propanoic acid, Isomer 1

fj)k Ko
-

cyclopentyl(3.5-dimethyl-4-{4-
Nphenymethyl)-2-methylpropane-2-sulfinamide

trifluoromethyl}-14-

w

t-Bu” “NH

o
N-—-

Cyclopentylmagnesium bromide (2 M in diethyl ether, 3.46 mL, 6.92 mmol)
and dimethylzinc (2 M in toluene, 3.89 mL, 7.78 mmol) were zallowed to stir for 15
minutes. This solution was then added dropwise fo a solution of Intermediate
(1003) (1.28 g, 3.46 mmo!) in tetrahydrofuran (34,6 mL) at-78 °C. After 5 hours, an
additional portion of cyclopentylmagnesium bromide (2 M in diethy! ether, 0.86 mL,
1.72 mmol) and dimethylzinc (2 M in toluene, 0.95 mL, 1.90 mmaol) that had been
allowed to mix for 15 minutes was added dropwise to the reaction mixture at -78 °C.
After 1 hour, the solution was quenched at -78 °C by addition of sat. ag ammonium
chloride {10 mL). The resulting slurry was allowed to warm to room temperature.
The mixture was diluted with 120 mL sat. ag ammonium chloride and enough water
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to dissolve precipitated solids. This solution was then extracted with ethyl acetate
(3x 120 mL). The combined organics were dried (Na,SC4) and filtered, and the
filtrate was concentrated under reduced pressure. Purification by column
chromatography (ethyl acetate / heptane) gave (+/~)-N-(cyclopentyl(3,5-dimethyl-4-
{(4-(trifluoromethyl)-1H-pyrazol-1-yl)phenyl)methyl)-2-methylpropane-2-sulfinamide.
"M NMR (400 MHz, CDCl3, 5): 7.94 (s, 1 H), 7.75 (s, 1 H), 7.09 (s, 2 H), 4.03 (d, J=
92 Hz, 1 H), 2.41-2.27 (m, 1 H), 2.02 (s, 6 H), 1.99 - 1.87 {(m, 1 H), 1.72 - 1.35 (m,
7 H), 1.23 (s, 9 H), 1.16 - 1.04 (m, 1 H). MS (M+1): 442.5.

Step B: (+/)-cyclopentyl(3,5-dimethyl-4-{4-(trifluoromethy|}-1 H-pyrazol-1-
yliphenylymethanamine hydrochloride

HCl  NH,

O
N--.

To a solution of (+/—)-N-(cyclopentyl(3,5-dimethyl-4-(4-(trifluoromethyi}-1H-
pyrazol-1-yl)phenyl)ymethyl)-2-methylpropane-2-sulfinamide (1.184 g, 2.680 mmol)
in methanol (13.4 mL) was added hydrogen chloride (4 M in dioxane, 3.35 mL, 13.4
mmol) dropwise. The reaction was concentrated under reduced pressure to
provide {(+/-)}-cyclopentyl(3,5-dimethyl-4-(4-(triflucromethyl)-1H-pyrazol-1-
yl)phenyl)methanamine hydrochloride. "H NMR (400 MHz, CD,0D, 3): 8.33 (s, 1
H), 8.07 (s, 1 H), 7.31 (s, 2H), 4.05 (d, J=10.8 Hz, 1 H), 2.35-2.51 (m, 1 H), 2.10
-1.98 (m, 7 H), 1.892 - 1.39 (m, 6 H), 1.20 - 1.14 (m, 1 H).

Step C: methyl (+/—)-B6~{{cyclopeniyl{3,5-dimethyl-4-{4-(triflucromethyl}-1 H-pyrazol-1-
yliphenyDimethylamino)nicotinate

CO,Me

HN™ N

o
N'--.
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To a mixture of (+/-)-cyclopenty!(3,5-dimethyl-4-(4-(trifluoromethyl)-1H-
pyrazol-1-yl)phenylymethanamine hydrochloride (1.002 g, 2.680 mmol) and
potassium carbonate (1.51 g, 10.7 mmol) in N, Atdimethylformamide (5.36 mL) was
added methyl 8-fluoronicotinate (472 mg, 2.95 mmol). The reaction was heated to
85 °C. After 15 h, the reaction was cooled to room temperature, diluted with water
(50 mL), and extracted with ethyl acetate (3 x 50 mL). The combined organics were
dried (NazSO4) and filtered, and the filtrate was concentrated under reduced
pressure. Purification by column chromatography (ethyl acetate / heptane) gave
methyl (+/—)-6-((cyclopentyl(3,5-dimethyl-4-(4-(trifluoromethyl)-1H-pyrazol-1-
yl)phenyl)methyl)amino)nicotinate. 'H NMR (400 MHz, CDCls, 8): 8.67 (d, J= 1.8
Hz, 1 H), 7.99 (dd, V= 9.0, 2.0 Hz, 1 H), 7.93 (s, 1 H), 7.75 (s, 1 H), 7.12 (s, 2 H),
8.28 (d, J=9.0 Hz, 1 H), 4.43-4.33 (m, 1 H), 3.87 (s, 3 H), 2.36 -2.23 (m, 1 H),
2.04 -1.97 (m, 7 H), 1.77 - 1.41 (m, & H), 1.37 - 1.28 (m, 1 H). MS (M+1): 473.2.

Step D: (+/=)-8-{(cyclopentyl{3 5-dimethyl-4-(4-{trifluoromethvi)-1H-pyrazol-1-
yhphenyhmethylamino)nicotinic acid

< |
HN™ °N
D
Ni—-

To a solution of methyl (+/-)-6-({cyclopentyl(3,5-dimethyl-4-(4-
(trifluoromethyl)-1H-pyrazol-1-yl)phenylimethyljamino)nicotinate (753 mg, 1.59
mmol} in tetrahydrofuran (7.97 mL) and methanol (7.97 mL) was added 1 N aq
sodium hydroxide (7.97 mL, 7.97 mmol). After 16 h, the solution was concentrated
under reduced pressure to remove tetrahydrofuran and methanol. 1 N aq
hydrochloric acid was added until the mixture was at pH 4. The mixture was diluted
with sat. aq sodiurn chloride (30 mL) and extracted with ethyl acetate (3 x 50 mL).
The combined organics were dried (Na;S0,) and filtered, and the filtrate was
concentrated under reduced pressure to provide (+/-)-6-((cyclopentyl(3,5-dimethyl-
4~(4-(trifluoromethyl)-1 H-pyrazol-1-yl)phenyl )methyl)amino)nicotinic acid. 'H NMR
(400 MHz, CDCls, &): 8.68 (s, 1 H), 8.14 (d, J= 9.2 Hz, 1 H), 7.84 (s, 1 H), 7.75 (s,
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1H), 7.15(s,2 H), 6.39 (d, J= 9.2 Hz, 1 H), 4.28 - 4.18 (m, 1 H), 2.44-2.31 (m, 1
H), 212-2.05(m, 1 H), 2.01 (s, 6 H), 1.78 - 1.40 (m, 6 H), 1.36 - 1.28 {m, 1 H). MS
{M+1): 458.5.

Step E: ethyl 3-(6-({{cyclopentyl(3,5-dimethyl-4-{4-(trifluoromethyl}-1 H-pyrazol-1-yliphenyl)
methyl}aminoinicotinamidoYropanocate, Isomer 1 and ethyl 3-{6-{{cyclopentyl(3,5-dimethyl-
4-{4-{trifluoromethvl}-1H-pyrazol-1-yvl)phenyImethyamino)nicotinamido} propanoate

isomer 2
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To a mixture of (+/-)-6-({cyckopentyl(3,5-dimethyl-4-(4-{trifucromethyl)-1H-pyrazol-1-
yl)phenytimethyl}amino)nicotinic acid (731 mg, 1.59 mmol), B-alanine ethyl ester
hydrachloride (516 mg, 3.1% mmol), and 1-hydroxy-7-azabenzotriazole (336 mg, 2.39 mmol)
in dichloromethane (15.9 mL) was added triethylamine (0.782 mL, 5.58 mmol) followed by
N-(3-dimethylaminopropyl)-N"ethylcarbodiimide hydrochloride (465 mg, 2.39 mmol). After
70 hours, the mixture was diluted with dichloromethane (50 mL) and washed with water (3 x
50 mL) and sat. aq sodium chioride (50 mL). The organic laysr was dried (Na;SQ,) and
filtered, and the filtrate was concentrated under reduced pressure. Purification by column
chromatography (ethyl acetate / heptane) followed by chiral SFC (Cellulose-2 column, 21
mm x 250 mm, 35% methano! / carbon dioxide eluent) gave ethyl 3-(6-({cyclopentyl(3,5-
dimethyl-4-(4-(trifluoromethy}-1H-pyrazol-1-
yl)phenyl)methylyamino)nicotinamido)propanoate, Isomer 1 (SFC retention time 2.71 min)
and ethyl 3-(6-((cyclopentyl(3,5-dimethyl-4-(4-(trifuoromethyl)-1 H-pyrazol-1-
ylphenyl)methyl)amino)nicotinamido)propancate, Isomer 2 (SFC retention time 3.43 min).

'H NMR (400 MHz, CDCl3, 3): 8.45(d, J=2.0Hz, 1 H), 7.91 (s, 1 H), 7.81-7.72 (m, 2 H),
7.09(s,2H),6.84(t J=5.7Hz, 1H),6.41-6.27 (m, 1 H),6.26 (d, J= 9.0 Hz, 1 H), 4.33 t,
J=T76Hz, 1H), 414(q, J=T.1Hz, 2H),365(q, J=6.0Hz, 2H),259 (1, J=6.0 Hz, 2 H),
233-2.19(m, 1H), 1.98 (s, 6 H), 1.96 - 1.85(m, 1 H), 1.74 - 1.37 {m, 6 H), 1.34 - 1.21 {m,
4 H). MS (M+1): 558.5.
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Step F: 3-{6-({cyclopentyl(3.5-dimethyl-4-(4-(krifluoromethyl}-1 H-pyrazol-1-
}phenyhmethyl}amincnicotinamido)propanoic acid, Isomer 1 (Example 170

Q O
f]/U\H/\)J\OH
HN SN
7 e
N--..

Ta a solution of ethyl 3-(6-((cyclopentyl(3,5-dimethyl-4-(4-(trifluoromethyl)-15-
pyrazol-1-yl)phenyl)methyl)amino)nicotinamido )propanoate, Isomer 1 (255 myg, 0.457 mmol)
in tetrahydrofuran (2.29 mL) and methanol {2.28 mL) was added 1 N ag sodium hydroxide
(2.28 mL, 2.28 mmol). After 10 minutes, the solution was concentrated under reduced

pressure to remove tetrahydrofuran and methanol. 1 N aq hydrochloric acid was added until
the mixture was at pH 3. The mixture was diluted with sat. aq sodium chloride (15 mL) and
extracted with ethyl acetate (3 x 25 mL). The combined organics were dried (Na;S0,) and
filtered, and the filtrate was concentrated under reduced pressure fo provide 3-(6-
({cyclopentyl(3,5-dimethyl-4-{4-{trifluoromethyl}-1H-pyrazol-1-
yl)phenyl)methyl)amino)nicatinamido)propanoic acid, [somer 1. HNMR (400 MHz, CDCl,
5): 9.54 -9.42(m, 1 H), 8.58-848(m, 1 H),8.22(d, J=9.2Hz,1H),7.93 (s, 1H), 7.82 -
7.72(m,2H),7.12(s,2H), 6.54 (d, J=9.4 Hz, 1 H),4.20 -4.08 (m, 1 H), 3.81-3.64 (m, 2
H), 2.67 (t, J=5.5Hz, 2H),2.44 - 233 (m, 1 H), 2.18-2.06 (m, 1 H), 2.01 (s, 6 H), 1.75 -
1.36 {m, 6 H), 1.33 - 1.19 (m, 1 H). MS (M+1): 530.4.

Example 171: 3-(6-{(cyclopentyl(3,5-dimethyl-4-{4-(trifluoromethyl}-1H-pyrazol-1-

Iphenylimethyllaminonicotinamido)propanoic acid, Isomer 2

Q O
A~ A~
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The title compound was prepared by a method analogous lo that described for
Example 170, Step F, using ethyl 3-(6-({cyclopentyl(3,5-dimethyl-4-(4-(trifluoromethyi)-1+-
pyrazol-1-yl)phenyl)methyl)amino)nicotinamido)propanoate, isomer 2. 'H NMR (400 MHz,
CDCly, &) 9.54 ~9.42 (m, 1 H), 858 - 848 (m, 1 H), 8.22(d, J=9.2Hz, 1 H), 7.93 (5, 1 H),
7.82-772(m,2H),7.12(s,2H), 654 (d, /=94 Hz, 1 H), 420-4.08 (m, 1H), 3.81-364
{m, 2H), 267 (t, J=5.5Hz, 2H), 244 -2.33 (m, 1 H}, 218 - 2.06 (m, 1 H), 2.01 (s, 6 H),
1.75-1.36 (m, 6 H), 1.33 - 1.19 (m, 1 H), MS (M+1): 530.4.

Example 172: N-{4-[4 4 4-trifluoro-1-({6-{4-(triflucromethy)-1H-pyrazol-t-yl]pyridin-3-
ylaminolbutyllbenzovi}-beta-alanine, isomer 1 and

Example 173: N-{4-[4.4 4-trifluoro-1-({6-[4-{trifluoromethyi}-1H-
yaminobutylibenzovl}-beta-alanine, isomer 2

ridin-3-

Step A: (+/=)-ethyl 4-(4 4 4-trifluoro-1-hyvdroxvybutyl}benzoate
HO O

F A

To a solution of lhe ethyi 4-iodobenzoate (1.21 ml, 7.24 mmol) in tetfrahydrofuran (12 ml} at -
40 °C was added isopropylmagnesium chloride lithium chloride complex (6.13 mi, 7.97
mmol, 1.3M in tetrahydrofuran) dropwise. The mixture was stirred for approximately 1 hour
whereupon the 4,4 4-trifluorobutanal (0.761 mi, 0.724 mmol) was added dropwise. The
mixture was stirred at 40 °C for 15 minules and slowly warmed to ambient temperature
over 12 hours. The reaction was quenched with agueous 1.0M hydrochioric acid and the
aqueous layer was extracted with ethyl acetate (3x). The combined organic layers were
dried over magnesium sulfate, filtered, and concentrated jn vacuo. The alcohol was used
without further purification.
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Step B: ethyi 4-(4 4 A-trifluorobutanoylibenzoate
Q o}

¢ M

A mixture of (+/~)-ethyl 4-{4,44-trflucro-1-hydroxybutyllbenzeate (2.10 g, 7.60
mmol) in dichloromethane (28 ml), dimethyl sulfoxide (22 ml), and triethylamine (5.29 ml,
38.0 mmol} was cooled to 0 °C. Sulfur trioxide pyridine complex (3.63 g, 22.B mmol) was
added in portions and the mixture stirred at 0 °C for 1 hour, then slowly raised to ambient
temperature over 12 h. The reaction was quenched with water and diluted with diethylether.
The aqueous layer was extracted with diethylether and the combined organic layers were
washed with brine. The combined organic extracts were dried over magnesium sulfate,
filtered, and concentrated in vacuo to affording the crude product as a solid that was used
without further purification,

Step C: (+=-)-ethyl 4-[4 .4 4-trifluoro-1-({B-[4-(triflucromethyl}-1H-pyrazol1-yllpyridin-3-
yliamino)butyllbenzoate

To a solution of crude ethyl 4-(4.4.,4-triffuorcbutanoyl)benzoate (0.0680 g, 0.22 mmel) and 6-
[4-(trifluoromethyt)-1H-pyrazol-1-yl}pyridin-3-amine (0.050 g, 0.22 mmol) in methanol (2.2
ml) was added decaborane (8.0 mg, 0.066 mmol). The reaction was stirred for 12 hours at
ambient temperature. The reaction mixture was quenched with agueous 1.0M hydrochloric
acid and concentrated in vacuo. The crude material was purified via ISCQ MPLG (SiQ0,, 0-
100% ethyl acelate in heptane) to yield the product (47g, 42%) as an cil. 'H NMR (400
MHz, CDCl,): & 8.63 (s, 1H), 8.06 (d, J = 8.4 Hz, 2H), 7.80 (s, 1H), 7.75 (d, J = 2.5 Hz, 1H),
7.70 (d, J = 8.8 Hz, 1H), 7.38 - 7.45 (m, 2H), 6.96 (dd, J = B.8, 2.7 Hz, 1H), 4.80 {t, J = 6.2
Hz, 1H), 4.37 (9, J = 7.0 Hz, 2H), 2.07 - 2.32 (m, 4H), 1.39 (t, J = 7.2 Hz, 3H). M3 (M+1}):
487.3.

Step D: (+/-)-4-14.4 4-trifluoro-1-({6-[4-(trifluoromethyD-1H-pyrazol-1-vilpyridin-3-
yllaminolbutyllbenzoic acid
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A mixture of (+/=)-ethyl 4-[4,4,4-trifluoro-1-({6-{4-{trifluoromethyl}-1H-pyrazol-1-yljpyridin-3-
yltamino)butyllbenzoate {46 mg, 0.085 mmel) in methanol (0.19 ml} and
tetrahydrofuran (0.095 ml) was treated with agueous lithium hydroxide (0.095 m), 0.19
mmol, 2.0M). The mixture was stirred at ambient temperature for 12 hours. The reaction
was concentrated in vacuo, then diluted with water and acidified with aquecus 1.0M
hydrochloric acid. The mixture was then concentrated in vacto a second time, and the
crude residue was used directly for further transformations.

Step E: (+/-)-ethyl N-{4-[4 4.4-trifluoro-1-({6-[4-{trilucromethvl}-1H-pyrazol-1-yl[pyridin-3-
lamino)butyllbenzoyli-beta-alaninate

To a mixture of ethyl 3-aminopropionate hydrochloride (23 mg, 0.19 mmol), (+/-)-4-4 4,4-
triflucro-1-({6-{4-(trifluoromethyl)-1H-pyrazol-1-yl]pyridin-3-yilamino)butyllbenzoic acid (44
mg, 0.096 mmeol), hydroxybenzolriazole hydrate (15 mg, 0.096 mmol), and triethylamine (55
u, 039 mmol) in dichloromethane (096 ml)was added 1-ethyl-3-{3-
dimethylaminopropyl)carbodiimide hydrochloride (21 mg, 0.11 mmol). The mixture was
stired for 2 hours at ambient temperature. The reaction was diluted with water and the
organic layer was separated. The ag. layer was extracted with dichloromethane (2x) and
the combined organic layers were dried over sodium sulfate, filtered, and concentrated in
vacuo. The crude material was used without further purification .

Step F: (+) & (—)-N-{4-[4.4 4-triflucro-1-({6-[4-(trifluoromethyl}-1H-pyrazol-1-yilpyridin-3-
yllamino)butyllbenzov(l-beta-alanine

A mixture of crude (+/)-ethyl N-{4-[4,4 4-trifluoro-1-({6-[4-(kifluoromethyl}-1H-pyrazol-1-
yilpyridin-3-yllamino)butyljbenzoyll-beta-alaninate (52 mg, 0.093 mmol) was dissolved in
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methanol (0.20 ml) and tetrabydrofuran (0.10 ml} and treated with aqueous fithium
hydroxide {6.093 ml, 0.19 mmol, 2.0M). The mixture was stirred at ambient temperature for
1 hour. The crude reaction mixture was concertrated in vacuo and the residual solid was
dissolved in water (0.50 ml) and treated with aqueous 1.0M hydrochloric acid until
approximately pH 6 was reached, resulting in the precipitation of racemic N-{4-[4,4 4-
trifluoro-1-{{6-[4-{trifluoromethyl)}-1H-pyrazol-1-yl]pyridin-3-yl}amino)butyljbenzoyl}-beta-
alanine as a white gummy solid. The two enantiomeric products were separated by chiral
SFC Column: Chiralpak AD-H. Dimensions: 21 x 250mm. Mobile Phase: 70/30
CO2fmethanol, (peak 1, 0.30 g, 22% and peak 2, 0.30 g, 22%). Flow Rate: 85mL/min.
Modifier: none. Analytical SFC: Chiralpak AD-H, 4.6 mm x 25 cm; SFC Mabile Phase 7030
CO2Methanol, 2.5 mL/min, analytical retentfon time: 2.97 min (Isomer 1) and 5.15 (Isomer
2). "H NMR (400 MHz, CDCL): & 8.64 (s, 1H), 7.73 - 7.84 (m, 4H), 7.70 (d, J = 8.8 Hz, 1H),
7.37-7.43 (m, 2H), 6.98 (br. dd, J = 8.6, 2.0 Hz, TH), 6.73 - 6.86 {m, 1H), 448 {br. t, 1 =6.3
Hz, 1H), 3.73 (br. q, d = 5.8 Hz, 2H), 2.72 (br. t, = 5.8 Hz, 2H), 2.06 - 2.34 {m, 4H), MS
(M+1): 530.3.

Example 174: N-{4-[{[6-(4-cvclopropvl-1H-pyrazol-1-y}pyridin-3-vlJamino1(3 .3~

dimethylcyclobutylYmethyllbenzoyll-beta-alanine, isomer 1 and

Step A: 2-(4-iodo-1H-pyrazol-1-yl)-5-nitropyridine
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A mixture of the 4-iodo-1H-pyrazole (4.59 g, 23.7 mmol) and 2-chloro-5-nitropyridine (3.75
g, 23.7 mmel) in N, N-dimethylformamide {11.8 ml) was treated with potassium carbonate
(3.76 g, 27.2 mmol). The mixlure was heated to 80 “C for 12 hours. The reaction mixture
was diluted with excess water resulting in the precipitation of a solid that was collected by

filtration. Further drying in vacuo afforded the product (7.5 g, 100%) as a yellow solid. 'H
NMR (400 MHz, CDCly): 8 9.27 (d, J = 2.3 Hz, 1H), 8.70 (s, 1H), 8.62 (dd, J = 9.0, 2.5 Hz,
1H), 8.12 (d, J = 9.0 Hz, 1H), 7.80 (s, 1H).

A flask was charged with a mixture of the 2-(4-lodo-1H-pyrazol-1-yl}-5-nitropyridine {0.600 g,
1.90 mmol), cyclopropylboronic acid (652 mg, 7.59 mmal), palladium acetate (43 mg, 0.19
mmol), tricyclohexylphosphine (112 mg, 0.380 mmel), and tripotassium phosphate (1.41 g,
£.64 mmcl) and then equipped with a micro reflux condenser and purged with dry nitrogen.
Freshly degassed toluene (10 ml) was added followed by degassed water (0.4 ml) and the
mixture was heated to reflux for 12 hours. The reaction mixture was cooled to ambient
temperature, then diluted with ethyl acetate and water. The aqueous layer was extracted
with ethyl acetate (3x) and the combined organic extracts were dried over sodium sulfate,

Tilkered, and concentrated in vacuo. The crude material was purified via ISCO MPLC (SiO;,
0-25% ethyl acetate in heptane) to yield the product (0.12 g, 28%) as a solid. 'H NMR (400
MHz, CDCl); 8 9.24 (d, J =2.7 Hz, 1H), 8.56 (dd, J = 9.1, 2.6 Hz, 1H), 8.32 (s, 1H), 8.08 (d,
J=9.0 Hz, 1H), 7.62 (s, 1H), 1.79 (tt, J = 8.6, 5.1 Hz, 1H), 0.97 (ddd, J = 8.2, 6.1, 4.3 Hz,
2H), 0.64 (dt, J = 6.3, 4.7 Hz, 2H).

A solution of 2-(4-cyclopropyl-1H-pyrazol-1-yl}-5-nitropyridine (2.91 g, 12.7 mmol) in ethyl
acetate (250 ml) was passed through an H-Cube reactar equipped with a 10% Pd(QH)2/C
cartridge at 50 °C, 50 bar, at 1 ml/min. The solution was concentrated in vacvo. The crude
material was purified via 1SCQ MPLC (SiC,, 0-100% ethyl acetate in heptane) to yield the
product (964 mg, 38%) as a sofid. 'H NMR (400 MHz, CDCly): & 8.12 (s, 1H), 7.85(d, J =
2.7Hz, 1H), 7.71 (d, J = 8.8 Hz, 1H), 7.48 (s, 1H), 7.12 (dd, J = 8.7, 2.8 Hz, 1H), 3.70 (br. 5.,
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2H), 1.75 (tt, J = 8.8, 5.3 Hz, 1H), 0.88 (ddd, J = 8.4,6.3, 4.5 Hz, 1H),0.59 (dt, J= 5.7, 4.5
Hz, 2H).

Step D: (+/~}-ethyl N-{4-[{[6-(4-cyclopropyl-1H-pyrazol1-vhovridin-3-vilaminoi{3.3-
dimethylcyclobutylmethylibenzoyli-beta-alaninate

oy ¢
¢

To a solution of Intermediate (101) (964 mg, 4.81 mmol} and 6-(4-cyclopropyk1H-pyrazol-1-

ylhpyridin-3-amine (1.60 g, 4.81 mmol) in methaneol {10.9 ml) was added decaborane (235
mg, 1.93 mmol) in a single portion. The mixture was stirred for 12 hours. An additional
aliquot of decaborane (235 mg, 1.93 mmol) was added and the mixiure stirred a further 4
hours. The reaction mixture was concentrated in vacuo then treated with agueous 1.0M
hydrochloric acid for 12 hours at ambient temperature, The crude product was concentrated
in vacuo and used directly for further transformations.

dimethyicyclobutylimethy(lbenzovil-beta-alanine

A  mixture of crude (+-)ethyl N{d-[{[6-(4-cyclopropyl-1H-pyrazol-1-yl)pyridin-3-
yllamino}(3,3-dimethylcyclobutylimethyllbenzoyl}-beta-alaninate (2.48 g, 4.91 mmol) was
dissolved in methanol (4.8 ml) and tetrahydrofuran (2.4 ml} and treated with agueous 2.0M
lithium hydroxide (4.8 mi, 2.6 mmal). The mixture was stirred at ambient temperature for 12
hours. The reaction was concentrated in vacuo, then diluted with water and acidified with
aqueous 1.0M hydrachlaric acid. A yellow precipitate formed and was collected by filtration.
The two enantiomeric producls were separated by chiral SFC Column; Chiralpak AD-H.
Dimensions: 21 x 250mm. Mobile Phase; 50/50 CO2/methanol, (peak 1, 638 mg, 27% and
peak 2, 682 g, 29%). Flow Rate: 65mbL/min. Modifier: none. Analytical SFC; Chiralpak AD-
H, 4.6 mm x 25 cm; SFC Mohile Phase 50:50 CO2/Methanol, 2.5 mbk/min, analytical
retention time: 3.90 min (isomer 2) and 9.30 (Isomer 1). 'H NMR (400 MHz, CDCl): 5 8.01
(s, 1H), 7.70 (d, J = 8.0 Hz, 2H), 7.60 (d, J =25 Hz, 1H), 7.55 (d, J = 8.8 Hz, 1H), 7.42 (s,
1H}, 7.32 (d, J = 8.0 Hz, 2H), 6.84 (dd, 4 = 8.8, 2.7 Hz, 1H), 4.14 (d, J = 9.4 Hz, 1H), 3.56 -
3.67 (m, 2H), 2.40 - 2.47 (m, 2H), 1.96 (ddd, J = 11.2, 8.0, 3.9 Hz, 1H), 1.60- 1.74 (m, 3H),
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1.54 (ddd, J = 11.9, 8.4, 3.7 Hz, 1H), 1.28 - 1.34 (m, 1H), 1.09 {s, 3H}, 1.07 (s, 3H), 0.81 -
0.86 (m, 2H), 0.50 - 0.56 {m, 2H) MS (M+1): 488.4.

llaminolbutylibenzoate

To a solution of ethyl 4-butyrylbenzoate (121 mg, 0.549 mmol)and 8-(4-cyclopropyl-1H-
pyrazol-1-yl)pyridin-3-amine (0.110 g, 0.549 mmol) in methanol (1.3 ml} was added
decaborane (27 mg, 0.22 mmol). The reaction was stirred for 12 hours at ambient
temperature. The reaction mixture was quenched with aqueous 1.0M hydrochioric acid and
concentrated in vacuo. The crude material was purified via 1ISCO MPLC (SiO,, 0-100%
ethyl acetate in heptane) to yield the product (26 mg, 12%) as an oil. 'H NMR (400 MHz,
CDCly): 8 8.05 (s, 1H), 8.01 (d, J = 8.2 Hz, 2H), 7.67 (br. s., 1H), 7.62 (d, J = 9.0 Hz, 1H),
7.44 (s, 1H), 7.40 (d, J = 8.2 Hz, 2H), 6.90 (d, J = 6.8 Hz, 1H},4.37 {g, J = 7.2 Hz, 3H), 1.76
-1.90 (m, 2H), 1.72 (#, J = 8.4, 5.1 Hz, 1H), 1.41 - 1.52 (m, 2H), 1.38 (t, J = 7.1 Hz, 3H),
0.96 (1, J =7.3 Hz, 3H), 0.86 {ddd, J=8.2, 5.9, 3.9 Hz, 2H), 0.56 (dt, J = 5.9, 4.1 Hz, 2H).

aminolbutylbenzoic acid

A mixture of {+/~)-ethyl 4-(1-{[6-(4-cyclopropyl-1H-pyrazol-1-yl)pyridin-3-
yllaminoibutyl)benzoate (26 mg, 0.064 mmol) was dissolved in methanol (0.13 mt) and
tetrahydrofuran (0.070 mil) and treated with aqueous 2.0M lithium hydroxide (64 ul, 0.13
mmol). The mixture was stirred at ambient temperature for 12 hours. The reaction was
concentrated in vacuo and the residue was acidified with aqueous 1.0M hydrochloric acid.
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The crude product was concentrated in vacuo a second time and was used without further
purification.

Step C: (+)-ethy] N-[4-(1-{[6-(4-cyclopropyl-1H-pyrazol-1-yDpyridin-3-
yllaminoibutylibenzoyll-beta-alaninate
/J\ T

& H P
M

§

To a mixture of ethyl 3-aminopropionate hydrochloride (31 mg, 0.27 mmol), (+/=)-4-(1-{[6-(4-
cyclopropyl-1H-pyrazol-1-yl)pyridin-3-yllamino}butyl)benzoic acid (0.050 g, 0.13 mmol),
hydroxybenzotriazole hydrate {0.020 g, 0.13 mmol), and triethylamine (76 ul, 0.55 mmol} in
dichloromethane (1.3 ml)was added 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride (38.9 g, 201 mmol} (28 my, 0.15 mmol) at rt. The mixture was stirred for 2
hours at ambient temperature. The reaction was diluted with water and the organic layer
was separated. The aqueous layer was extracted with dichloromethane (2x) and the
combined organic layers were dried over sodium sulfate, filtered, and concentrated in
vacuo. The crude material was used without further purification.

Step D: (+—)-N-[4-{1-{[6~(4-cyclopropyl-1H-pyrazol-1-ylipyridin-3-yllaminotbutyibenzoyl]-
bela-alanine

A mixture of crude (+=)-ethyl N-[4-(1-{[6-(4-cyclopropyl-1H-pyrazol-1-yl)pyridin-3-
yllamino}butyl)benzoyl]-beta-alaninate (63 mg, 0.13 mmol) was dissolved in methanol (0.26
ml) and tetrahydrofuran (0.13 ml) and treated with aqueous 2.0M lithium hydroxide (0.13 ml,
0.26 mmol). The mixture was stirred at ambient temperature for 12 hours, The reaction
was concentrated in vacuo. The residue was acidified with aqueous 1.0M hydrochloric acid
and concentrated i vacuo a second time. Purification by reversed-phase HPLC on a
Walters Sunfire C18 19 x 100 mm, 0.005 mm column eluting with a gradient of water in
acetonitrile (0.05% trifluoroacetic acid modifier} gave the product. Analytical LCMS:
retention time 2.94 minutes (Allantis C18 4.6 x 50 mm, 5 pM column; 95 % water/acetonitrile
linear gradient to § % water/acetonitrile over 4,0 minutes, hold at 5 % water/acetonitrile to
5.0 minutes; 0.05 % triftucroacetic acid modifier; flow rate 2.0 mL/minute); MS (M+1): 448.2.
: 4-((tetrahydro-2H-pyran-4-vi){{6-(4-(trifluoromethyl)-1H-pyrazol-1-
yhpvridin-3-ylaminoYmethyhbenzamido)propanoic acid
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The title compound is obtained by a method analogous to the one described for Example 2
(step B, C and D) using Intermediate (121) as starting material. Filtration of the solid formed
after acidification to ca. pH 3 with citric acid {10%, ag.), provide (£)-3-(4-{(tetrahydro-2H-
pyran-4-yl){(6-(4<{trifluoromethyl}- 1H-pyrazol-1-yl)pyridin-3-ylyamino}methyl)benzamido)
propanoic acid (98.8 mg, 77.9%) as a white solid. 'H NMR (400 MHz, DMS0-ds) & 1.13 (br.
s,1H)1.22-147(m,2H)1.84-1.94 (m, 2H)2.43-2.48(m, 2H)3.14-3.23 (m, 1 H)
3.23-3.30(m, 1H)3.38-3.47 (m, 2H)3.75- 3.84 ({m, 1 H) 3.87 - 3.95 (m, 1 H) 4.32 (t,
J=7.83 Hz, 1H)6.80 (d, J=8.02 Hz, 1 H)7.12 {dd, J=8.80, 2.74 Hz, 1 H) 7.45 (d, J=8.22 Hz,
2H)7.57 (d, S~8.80Hz, 1H)7.73 - 7.80 (m, 3 H) 8.09 (s, 1 H) 8.42 (t, /=528 Hz, 1 H) 8.84
(s, 1H) 12,18 (s, 1 H); MS (M+1}. 5184,
Example 178: (+)-3H{4-(2 2-dimethyl-1-{{6-(4-(lrifluoromethyl}-1H-pyrazol-1-ylipyridin-3-
llamino)propylibenzamidolpropanoic acid

>L(@)LN/\/lL-OH
H
HN A~
NP NN
L{(F
¥

A 20 drams vial was charged with methyl (£)-3-(4-(2,2-dimethyl-1-{(6-(4-
(trifluoromethyl)-1H-pyrazol-1-yl)pyridin-3-yl}amino)propylbenzamido)propanoate
(92 mg, 0.18 mmol), THF (1.8 mL) and MeOH (1.8 mL). NaOH 1M aq. (0.9 mL) was
then added in one portion and the resulting mixture stirred for 30 minutes at room
temperature. Organic solvents removed under reduced pressure and 5 mL of water
added to the vial. Under magnetic stirring, citric acid solution (10%, aq.) added
dropwise to reach ca. pH 3. The solid formed was recavered with a blichner funnel,
washed with water and dried under high vacuum to provide (#)-3-(4-(2,2-dimethyl-1-
((6-(4-(trifluoromethyl)-1H-pyrazol-1-yl)pyridin-3-yl)amino)propyl)benzamido)
propanoic acid as a white solid (76.9 mg, 86.0%). "H NMR (400 MHz, DMSO-d;) &
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0.98 (s, 9 H) 2.4 - 2.48 (m, 2 H) 3.38 - 3.47 (m, 2 H) 4.33 (d, J=8.22 Hz, 1 H) 6.54
(d, J=8.41 Hz, 1 H) 7.17 (dd, J=8.90, 2.84 Hz, 1 H) 7.44 (d, J=8.22 Hz, 2 H) 7.55 (d,
J=9.00 Hz, 1 H) 7.74 (d, J=8.41 Hz, 2 H) 7.84 (d, J=2.54 Hz, 1 H) 8.08 (s, 1 H) 8.44
(t, J=5.28 Hz, 1 H) 8.84 (s, 1 H) 12.18 (br. 5., 1 H); MS (M+1): 490.4.

Example 179: 3-{4-(2 2-dimethyl-1-({8-(4-{trifluoromethyl}-1H-pyrazol-1-vDpyridin-3-
yhaminolpropylibenzamido)propancic acid, Isomer 1 and

Examgle 180: 3-{4-(2,2-dimethyl-1- 4-(trifluoromethyl}-1H-

Damino benzamidolpropanoic acid, Isomer 2
OH ; r@(l OH
HN ] X
N N'N\ N/ N'N\
<. <.
% %

Intermediate (123) was resolved using preparative SFC (Column: Chiralpak AD-H. \
Dimensions: 21 mm x 250 cm. Mobile Phase: 65/35 CO./2-propanol, Flow Rate: 85 mL/min,
Modifier; none) to give ethyl 3-(4-(2,2-dimethyl-1-((6-(4-{trifluoromethyl}-1H-pyrazol-1-
yl)pyridin-3-yl}amino)propyl)benzamido}propancate, Isomer 1 (Retention time: 2.87 min)
and ethyl 3-{4~(2, 2-dimethyl-1-((6-(4-(trifluoromethyl}-1H-pyrazol-1-yl)pyridin-3-
ylyamino)propyi)benzamido)propanoate, Isomer 2 (retention time 5.10 min). Subsequent
sapaonification of ethyl 3-(4-(2,2-dimethyl-1-((6-(4-{trifluoromethyl)-1H-pyrazol-1-yl)pyridin-3-
ylyamino)propyl)benzamido)propanoate, somers 1 and 2 separately by a method analogous
to the one described for Example 178 provided 3-(4-(2,2-dimethyl-1-((6-(4-{trifluoromethyl)-
1H-pyrazol-1-yl)pyridin-3-yljamino)propyl)henzamido)propanoic acid, Isomer 1 and 3-(4-
(2,2-dimethyl-1-{(6-{4-(trifluoromethyl)}-1H-pyrazol-1-yl)pyridin-3-yl)amino)propyl)be nzamido)
propanoic acid, lsomer 2, respectively, as light yellow solids. "H NMR (400 MHz, DMSO-d6)
§098(s, 9H)2.44-2.48 (m, 2H)3.38-3.46 (m, 2 H)4.33 (d, J=8.19 Hz, 1 H)6.54 (d,
J=8.19 Hz, 1 H) 7.17 (dd, J=8.97, 2.73 Hz, 1 H) 7.44 (d, J=8.39 Hz, 2 H) 7.55 (d, J=8.78 Hz,
1H)7.74 (d, J=8.39 Hz, 2H) 7.84 (d, J=2.73 Hz, 1 H) 8.08 - 8.09 (m, 1 H) 8.44 (1, J=5.46
Hz, 1 H) 8.82 - 8.85 (m, 1 H) 12.20 (br. 5., 1 H); MS (M+1); 490.4,

Example 181: (+}-3-(4-{2,2-dimethyl-1-{(6-(4-(trifluoromethyl}-1H-imidazol-1-y)pyridin-3-

Iaminopropylbenzamido)propanoic acid
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A round bottom flask was charged with Intermediate (124) {33 mg, 64 pmol),
Ethanol (1 mL), THF (1 mL). NaOH 1M aq. (0.2 mL) was then added and the
reactlon mixture was sfirred at room temperature for 30 minutes. Organic solvent
removed under reduced pressure and water added to obtain a nice solution.
Acidification of the aqueous solution with HCI (1N aq.) to reach ca. pH 4.5 led to a
precipitate. The solid formed was recovered over a bichner funnel and washed with
plenty of water. The solid was dried under high vacuum overnight to provide (+)-3-
(4-(2,2-dimethy!-1-((6-(4- (trifluoromethyl }- 1 H-imidazol-1-yl)pyridin-3-yl)amino)
propyl)benzamido)propanoic acid as a white solid (25.7 mg, 82%). 'H NMR (400
MHz, DMSO-c8) 5 0.98 (s, 9 H) 2.44 - 2.48 (m, 2 H) 3.38 - 3.46 (m, 2 H) 4.33 (d,
J=8.19 Hz, 1 H) 6.55 (d, J=8.38 Hz, 1 H) 7.11 (dd, J=8.88, 2.83 Hz, 1 H) 7.40 - 7.47
(m, 3H)7.74 (d, J=8.39 Hz, 2 H} 7.89 (d, J=2.73 Hz, 1 H) 8.24 - 8.29 (m, 1 H) 8.37
(s, 1 H) 8.44 (t, J=5.46 Hz, 1 H)12.19 (br. s., 1 H); MS (M+1): 480 4.

Namino)propyhbenzamido)propanoic acid, Isomer 2

Ww 9«©}N‘L

N N:\\N N’\
. Y
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Intermediate {124) was resolved using preparative SFC {Column: Chiralpak AD-H.
Dimensions: 21 mm x 250 cm. Mobile Phase: 55/45 COx/ethancl. Flow Rate; 65 ml/min,
Modifier: 0.2% isopropylamine) to provide ethyl 3-(4-(2,2-dimethyl-1-{{6-(4-{triflucromethyl)-
1H-imidazol-1-yl)pyridin-3-yl)amino)propyl)benzamido)propanoate, Isomer 1{retention time:
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4.77 min) and ethyl 3-(4-(2,2-dimethyl-1-((6-(4-(trifluoromethyl)-1H-imidazol- 1-yl)pyridin-3-
yl)amino)propyl)benzamido)propanoate, isomer 2 (retention time: 6.45 min). Subsequent
saponification of ethyl 3-(4-(2,2-dimethyl-1-{({6-(4-{triflucromethyl)-1H-imidazol-1-yl)pyridin-3-
yl)amino)propyl)benzamido)propanoate, Isomer 1 and ethyl 3-(4-(2,2-dimethyl-1-((6-{4-
(trifluoromethyl}-1H-imidazol-1-yl)pyridin-3-yljamino)propyl)benzamido)propanoate, Isomer
2 separately by a method analogous to the one described for Example 181 provided 3-(4-
(2,2-dimethyl-1-({6-(4-(trifluoromethyl}1H-imidazol-1-yl)pyridin-3-yl)amino)propyl)
benzamido)propanoic acid, Isomer 1 and 3-(4-(2,2-dimethyl-1-({6-(4-(trifluoromethy!)-1H-
imidazol-1-yl)pyridin-3-yhamino)propy!}benzamido)propanoic acid, Isomer 2, respectively,
as white solids. "H NMR (400 MHz, DMSQ-06) & 0.98 (s, 9 H) 2.44 - 248 (m, 2 H) 3.38 -
3,46 (m, 2 H) 4.33(d, J=8.19 Hz, 1 H) 6.55 (d, J=8.39 Hz, 1 H) 7.11 (dd, J=8.88, 2.83 Hz, 1
H)7.40-7.47 (m, 3H)7.74 (d, J=8.39 Hz, 2 H) 7.89 (d, J=2.73 Hz, 1 H) 8.24 - 8.29 (m, 1 H)
8.37 (s, 1 H) 8.44 (t, J=5.46 Hz, 1 H) 12.19 {br. 5., 1 H); MS {M-+1): 480.4.

Example 184: (+/—}3-{4-{1-[3,5-difluoro-4-{4-trifluoromethyl-pyrazol-1-yl}-phenoxy]-butyl}-
benzovliamino)-propionic acid

Step A: di-tert-butyl 1-{2 B-difluoro-4-methoxyphenyhhydrazine-1,2-dicarboxylate

/O\E;Ej:“\rr‘%

o
FO o]

in an oven-dried, N>-purged round bottom, 4-bromo-3,5-difluoroanisole {500 mg,
2.24 mmol) was dissolved in anhydrous THF {11 mL}) and brought to -78 °C. nBuLi (0.96
mL, 2.44 M in THF, 2.35 mmol) was added over 2 min. This was stirred for 5 min and then
a solution di-tert-butyl azodicarboxylate (542 mg, 2.35 mmol) in anhydrous THF {3 mL) in an
oven-dried, Ny-purged pear flask was added in one portion via syringe. The reaction was
removed from the ice bath and allowed to warm to room temperature over 30 min. The
reaction, a clear solution, was quenched by the addition of aq. sat, NH,Cl, The material was
extracted with two portions of ethyl acetate and the combined organics were dried over
MgS0, and concentrated in vacuo. Purification by silica gel flash chromatography {ethyl
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acetate in heptane) gave di-tert-butyl 1-(2,6-difluoro-4-methoxyphenyl)hydrazine-1,2-
dicarboxylate (0.868 g, impure with ethyl acetale) as a clear oil. 'H NMR {400 MHz, CDCl;,
0):6.48(d, J=10.1Hz, 2H)3.73-3.85{m, 3 H) 1.36 - 1.60 {(m, 18 H).

Step B: (2.6-difluoro-4-methoxy-phenyl-hydrazine hydrochloride

_o F
HCI
e
H

F
Di-lert-butyl 1-(2 6-difivorc-4-methoxyphenylhydrazine-1,2-dicarboxylate (616 mg,
1.64 mmol) was heated in 4 M HC in dioxane (5 mL., 20 mmol) at reflux. The solution over

time became a suspension. At 30 min, the reaction was cooled, diethylether was added,
and the solid was collected with a medium frit, washing with diethylether. This gave (2,6-
difluoro-4-methoxy-phenyl):-hydrazine hydrochloride (0.246 g, 86%) as a tan solid. 'H NMR
{400 MHz, DMSO-dg, 8): 8.75 (br. 5., 3H) 7.46 (s, 1 H} 6.79- 6.90 (m, 2 H) 3.78 (s, 3 H).

Step C: 1-(2,6-difluoro-4-methoxy-phenvi -4-trifluoromethyl-1 H-pyrazole

_0 F
.,
e
F N= F
(2,6-Difluoro-4-methoxy-phenyl)-hydrazine hydrochloride (244 mg, 1.40 mmol) was
combined with Intermediate (7A) (477 mg, 1.40 mmol) and anhydrous tetrahydofuran (5
mL}. This suspension was brought to 0 °C and solid NaOMe (87.6 mg, 1.54 mmol) was
added. The reaction was stirred overnight allowing the bath to mell, At 21 h, the reaclion
was a brown solution with some solid present. Trifluoroacetic acid (0.48 mL, 6.18 mmol)
was added and the reaction refluxed. At 5 h, the reaction was cooled and partitioned
between ethyl acetate and sat. NaHCO;. The aquecus was extracted with ethyl acetate and
the combined organics dried over MgSQ,. Purification by silica gel flash chromatography
{ethyl acetate in heptane) gave 1-(2,6-difluoro-4-methoxy-phenyl)-4-triflucromethyl-14-
pyrazole (0.230 g, 59%) as a yellow oil. H NMR (400 MHz, CDCly, B). 7.87 (s, 1H) 7.89 (s,
1H)6.64 (d, J= 9.4 Hz, 2 H) 3.87 (s, 3 H); MS (M+1): 279.2,
Step D: 3 5-difluoro-4-(4-trifluoromethyl-pyrazol-1-yl}-phenol

HO F
F
e

F N F
1~(2,6-Difluoro-4-methoxy-phenylH4-triflucromethyl-1H-pyrazole (278 mg, 0.999
mmol) was dissolved in dichloromethane (3 mL). Boron tribromide (20.0 mL, 1.0 M in DCM,
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20.0 mmol) was added and the reaction was refluxed. At42 h, the reaction was cooled in
an ice bath and slowly quenched with methano!. The combined materials were then
concentrated and partitioned between ethyl acetate and sat. NaHCQ3;. The aqueous layer
was extracted with ethyl acetate and the combined organics dried over MgSQ,, Purification
by silica gel flash chromatography {ethyl acetate in heptane) gave 3,5-difluoro-4-(4-
trifluoromethyl-pyrazol-1-yl}-phenol (0.231 g, 88%) as a tan oil that solidified upon standing.
'H NMR (400 MHz, CDCl, 8): 7.99 (s, 1 H) 7.90 (s, 1 H) 6.50 - 6.60 (m, 2 H); MS (M+1):
265.2.

acid ethyl ester

Q;}*

3,5-Difluoro-4-(4-trifluoromethyl-pyrazol-1-yl}-phenol (230 mg, 0.871 mmol} was
combined with ethy! 4-(1-hydroxybutyl)benzoate (see Intermediate 5) (194 mg, 0.871 mmol)
and dissolved in anhydrous tetrahydrofuran (4 mL). Triphenylphosphine (457 mg, 1.74
mmol) was added followed by diazopropyl azodicarboxylate (0.451 mL, 2.18 mmol). This
was slirred at room temperature as a yellow solution. At 17h, the reaction was
concentrated. Purification by silica gel flash chromatography (ethyl acetate in heptane)
gave impure (+/—}4-{1-[3,5-difluoro-4-(4-trifluoromethyl-pyrazol-1-yl} phenoxy}-butyh-
benzoic acid ethyl ester (0.411 g) as a clear oil. 'H NMR (400 MHz, CDCl,, 8): 8.06 (d, J=
B2Hz 2H) 783 (s, 1 H)7.82 (s, 1H)7.39(d, J= 84 Hz,2H) 6.54 (d, J=9.4 Hz, 2 H)
5.15(dd, J=7.6,53Hz, 1H)4.39(q, J=7.2Hz, 2H) 1.96 - 2,10 {m, 1 H)1.77 - 1.91 {m, 1
H)1.19-1.61 {m, 5H) 0.88 (t, J= 7.3 Hz, 3 H); MS (M+1): 469.3.
Step F: (+/-}-3-{4-{1-3. 5-diflucre-4-(4-trifluoromethyl-pyrazol-1-yl}-phe noxyi-butyl}-
benzoylamino}-propionic acid

The title compound was prepared by a method analogous to that described for
Example 20 using (+/-)-4-{1{3,5-difluoro-4-{4-trifluoromethyl-pyrazol-1-yl)-phenoxyl-butyl}-
benzoic acid ethyl ester. Column: Waters Atlantis d C18 4.6 x 50 mm, 5 pm; Modifier: TFA
0.05%; Gradient: 95% H>0 / 5% acetonitrile linear to 5% H.O / 95% acetonitrile over 4.0
min, hold at 5% H;O / 95% acetonitrile to 5.0 min, Flow: 2.0 mL / min.; Retention time: 3.31
minutes. MS (M+1}. 512.1.

propionic acid
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The title compound was prepared by a method analogous to that described for
Example 184 using intermediate {(125). Column: Waters Atlantis d C18 4.6 x 50 mm, 5 um;
Modifier: TFA 0.05%; Gradient; 85% HpQ / 5% acetonitrile linear to 5% H.0 / 85%
acetonitrile over 4.0 min, hold at 5% H20 / 95% acetonitrile to 5.0 min. Flow: 2.0 mL / min_;
Retention time: 3.35 minutes. MS {(M+1): 476.0.

Example 186:
propionic acid

The title compound was prepared by a method analogous to that described for
Example 184 using Intermediate (126). Column: Waters Atlantis d C18 4.6 x 50 mm, 5 um;
Modifier: TFA 0.05%; Gradient: 5% H,Q / 5% acetonitrile linear to 5% H,0O / 95%
acetonitrife over 4.0 min, hold at 5% H,O / 95% acetonitrile to 5.0 min. Flow: 2.0 mL / min_;
Retention time: 3.33 minutes. M3 (M+1): 476.0.

Example 187: (8)-3-(4-(1-{4-(2H-indazol-2-y|}-3.5-dimethylphenoxybutylbenzamido)

propanoic acid

The title compound was prepared using a method analogous to that described in Example
83, starting from Intermediate (127). 'H NMR (400 MHz, CDCl5) & ppm 0.95 (1, J = 7.32 Hz,
3 H)1.35-159 (m, 2 H) 1.74 - 1.86 (m,1 H) 1.82 (s, 3 H) 1.80 - 2.03 {m, 1 H) 2.55 (i,
J=5.85 Hz, 2 H)3.55 - 3.67 (m, 2H) 5.10-5.25(m, 1 B)8.57 (br. 5., 2H) 7.08 - 7.17 (m, 2
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H) 7.31 (ddd, J=8.73, 6.68, 0.98 Hz, 1 H) 7.37 (d, J=8.19 Hz, 2 H) 7.67 - 7.78 (m, 4 H} 7.88
(d, =0.78 Hz, 1 H). LCMS: m/z = 486.2 [M+H].
Example 188: {(+\-)-3-{4-((3,3-dimethylcyclobutyl}{6-{4-(trifluaromethvl}-1H-imidazol-1-
ylpyridin-3-ylamino)methyl)benzamido)propanoic acid

YOI

& NH

o
OH

The title compound was prepared using a method analogous to that described in Example

62, starting from Intermediate (101) and Intermediate 6. 'H NMR (400 MHz, CDCI3) & ppm
1.05 (s, 3H)1.08 (5, 3H)1.49-1.72 (m, 3H)1.90 - 2,01 (m, 1 H}2.45 (d, /~8.80 Hz, 1 H)
2.62 (m, 2 H)3.54-3.71(m, 2 H) 4.16 (d, J~9.19 Hz, 1 H)#6.80 (dd, /8.80, 2.74 Hz, 1 H)

7.07 (d, /=8.80Hz, 1H)7.12-7.19(m, 1 H) 7.32 (d, J=8.22 Hz, 2 H) 7.67 (d, /~8.02 Hz, 2
HY7.72(d, J=2.74 Hz, 1 H) 7.82 (s, 1 H) 8.36 (5, 1 H). LCMS: mfz = 516.2 [M+H].

Example 189: (+1-)-3-(4-(1-(4-{2H-indazol-2-v])-3,5-dimethyiphenoxylbutyl)benzamido)
propanoic acid

@@;@j}

The title compound was prepared using a2 method analogous to that described in Example
83, starting from Intermediate (127). *H NMR (400 MHz, CDCI3) 3 ppm 0.95 (t, J = 7.32 Hz,
3H)1.35-159 (m, 2 H) .74 - 1.86 (m,1 H) 1.82 (s, 3 H) 1.90 - 2.03 (m, 1 H) 2,85 {t,
J=5.86 Hz, 2 H)3.56 - 3.67 {(m, 2 H) 5,10 - 5.25 (m, 1 H) 6.57 (br. s., 2H) 7,08 - 7.17 (m, 2
H) 7.31 (ddd, J~8.73, 6.68, 0.98 Hz, 1 H) 7.37 (d, /~8.19 Hz, 2 H) 767 - 7.78 (m, 4 H) 7.88
{d, J=0.78 Hz, 1 H). LCMS: m/z = 486.2 [M+H].

Dbutylaminoinicotinamidopropanacic acid
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The title compound was prepared using a method analogous Lo that described for Example
142, starting from Intermediate (90) and Intermediate (128). "H NMR (400 MHz, CDCly) &
8.85-0.00 (br s, 1H), 8.80 (s, 1H), 8.40 (d, J=1,95 Hz, 1H}, 8.25 (s, 1H), 8.13 (dd, J=9.7, 2.1
Hz, 1H), 7.96 (d, =8.4 Hz, 1H), 7.81-7.87 (m, 2H), 7.50-7.57 (m, 1H), 6.42 (d, /9.2 Hz,
1H), 4.47-4.56 (m, 1H), 3.65-3.76 (m, 2H), 2.58-2.64 (m, 2H), 1.77-2.06 (m, 2H), 1.30-1.53
(m, 2H), 0.95 (t, /=74 Hz, 3H). MS (M+H)=477 4,

6-(4-chloro-3-methyl-1H-

methyl¥benzamidopropanoic acid, Isomer 1 and Example 192: 3-[4-{{6-{4-chioro-3-methyl-

iH-pyrazol-1-ylipvridin-3-yvlamino){cyclopentyl) methylibenzamidolpropaneic acid, Isomer 2
0 o} v}
E/\)LOH N/\/‘LDH
O’I,' H
HN S HN S
-
Cl Cl

Racemic ethyl 3~(4-{(6-(4-chlorg-3-methyl-1H-pyrazol-1-yl)pyridin-3-ylamino)(cyclopentyl)
methyl}benzamido)propanoate was prepared using a method analogous to that described in
Example 163, Steps A-C, using ethyl 3-aminopropanoate hydrochloride in Step 3. This
material was resolved by SFC {column; Chiraicel QD-H 10 x 250 mm; mobile phase; 60/40
CQO,/methanol; no medifier; flow rate: 10 mL/min) to give ethyl 3-(4-((6-(4-chloro-3-methyl-
1H-pyrazol-1-yl}pyridin-3-ylamino){cyclopenty)methyljbenzamido)propanoate, [somer 1
(retention time 3.23 min) and ethyl 3-(4-({6-(4-chloro-3-methy!-TH-pyrazol-1-yl}pyridin-3-
ylamino )(cyclopentyl)methyl)benzamido)propanoate, Isomer 2 (retention time 4.54 min).
ethyl 3-(4-((6-(4-chlora-3-methyl-1H-pyrazol-1-yl)pyridin-3-ylamino){cyclopentyl)methyl)
benzamido)propanoate, Isomer 1 and ethyl 3-(4-({8-(4-chloro-3-methyl-1H-pyrazol-1-
ylpyridin-3-ylamino){cyclopentylYmethyl)benzamido)propancate, Isomer 2 were saponified
seperately using a method analogous to that described in Example X158, Step D, to give 3-
(4-((6-(4-chloro-3-methyl-1H-pyrazol-1-yl)pyridin-3-ylamino}{cyclopentyl imethyl)benzamido)
propanoic acid, Isomer 1 and 3-(4-({6-(4-chlorc-3-methyl-1H-pyrazol-1-yl)pyridin-3-
ylamino){cyclopentyl)methyl)benzamido)propanoic acid, Isomer 2, respectively.
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Spectral data for Isomer 1: 'H NMR (400 MHz, CDCl;) 8 8.17 (s, 1H), 7.68 (d, =8.0 Hz,
2H}), 7.59-7.64 (m, 1H), 7.50 (d, J~9.2 Hz, 1H), 7.35( d, J=8.2 Hz, 2H), 6.81-6.88 (m, 1H),
6.74-6.81 (m, 1H), 4.10 (d, J=8.4 Hz, 1H), 3.64-3.73 (m, 2H), 2.62-2.72 (m, 2H), 2.25 (s,
3H), 2.10-2.21 (m, 1H), 1.83-1.95 (m, 2H), 1.33-1.72 (m, 4H), 1.15-1.30 (m, 2H). MS
(M+H)= 482.3. ,

Example 193: 3-(4-(cyclopentyl(2-(4-(trifluoremethyl)-1 A-imidazol-1 -vl\pyrimidin-5-
ylaminoYmethyl)benzamido}propanoic acid

The title compound was prepared using a method analogous to that described in Example
163, starting from Intermediate (31) and Intermediate (129). Analytical HPLC: retention time
2.99 min (Column: Waters Atlantis dC18 4.6x50mm, 5um, Modifier. TFA 0.05%. Gradient:
95%H20 / 5%MeCN linear to 5%H20 / 95%MeCN over 4.0min, HOLD at 5%H20 /
95%MeCN to 5.0min. Flow: 2.0mLfmin ). LCMS: m/z = 503.2 [M+H}.

Biological data

Glucagon cAMP assay

The Cisblo ¢cAMP detection assay is used to determine the ability of punitive
glucagon antagonist to block glucagon induced cAMP production. Polential
glucagon antagonists are re-suspended and diluted in 100% DMSO. Prior to use in
the Glucagon cAMP assay 100x DMSO compound stocks are diluted 20x with
DMEM-F12 media (Invitrogen) containing either 0.1% or 4% BSA. 2uls of 5x
compound stocks are spotted into the appropriate wells of low binding white solid
bottom 384 well plates (Corning). 2uls of 5% DMSO or known glucagon antagonist
are added to each plate to define the assay window. CHOK1 cells stably
transfected with the human glucagon receptor are removed from culfure flasks with
cell dissociation buffer. Cell pellets are re-suspended, at a concentration of 8.3e°
cells/ml in DMEM-F12 with or without 4% BSA and 200uM IBMX. 6pis of cell
suspensions are added to the assay plates. Plates are incubated for 20min at room
temperature prior 1o the addition of a 100pM challenge dose of glucagon. On a
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separate plate glucagon dose response curves are run to determine the ECsg of

glucagon. After a 30min room femperature incubation the reaction is terminated by

the addition of lysis buffer containing the cAMP detection reagents. Plates are

incubated for an additional 60 min at room temperature prior to being read on the

Perkin Elmer fluorescent plate reader. Raw is converted to nM of cAMP produced

based on a cAMP standard curve. Converted data is then analyzed using the Pfizer

data analysis program. 1Cso values are determined from the generated sigmoidal

dose response curves. Kb values are calculated using a modified Cheng-Pruscff

equation. N is the number of times the compound was assayed.

Table of cAMP daila
Example N cAMP (Kb ni) Example N cAMP (Kb nM)

Example 1 4 1500 Example 105 6 455
Example 2 6 5280 Example 106 4 187
Example 3 6 1820 Example 107 2 252
Example 4 10 1270 Example 108 7 224
Example 5 12 242 Example 109 2 1710
Example 6 30 77.3 Example 110 4 97
Example 7 ) 760 Example 111 2 2350
Example 8 12 155 Example 112 4 126
Example 9 21 572 Example 113 10 103
Example 10 8 16500 Example 114 8 17
Example 11 8 612 Example 115 4] 231
Example 12 9 491 Example 116 4 450
Example 13 16 297 Example 117 4 227
Example 14 10 293 Example 118 2 1020
Example 15 4 1170 Example 119 6 67
Example 16 8 717 Example 120 10 65
Example 17 B 419 Example 121 2 764
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Example 18 7 3860 Example 122 6 43
Example 18 12 2860 Example 123 4 106
Example 20 6 300 Example 124 12 a2
Example 21 6 824 Example 125 4 144
Example 22 4 835 Example 126 4 212
Example 23 ] 948 Example 127 3 202
Example 24 4 1030 Example 128 3 268
Example 25 4 1120 Example 129 5 13
Example 26 B8 1050 Example 130 2 195
Example 27 4 1080 Example 131 10 247
Example 28 6 1300 Example 132 4 153
Example 29 4 1360 Example 133 8 75
Example 30 6 1410 Example 134 2 876
Example 31 2 1450 Example 135 B 28
Example 32 2 1580 Example 136 4 222
Example 33 4 1560 Example 137 7 27
Example 34 2 1710 Example 138 4 40
Example 35 2 1790 Example 139 4 147
Example 36 2 1820 Example 140 4 154
Example 37 2 1780 Example 141 8 586
Example 38 2 2130 Example 142 2 883
Example 38 4 2460 Example 143 8 179
Example 40 2 2540 Example 144 B 174
Example 41 2 2840 Example 145 10 156
Example 42 2 2810 Example 146 8 21
Example 43 2 2810 Example 147 6 343
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Example 44 2 3110 Example 148 14 423
Example 45 2 3350 Example 148 4 2250
Example 46 2 6890 Example 150 4 1640
Example 47 2 7810 Example 151 6 227
Example 48 2 8150 Example 152 B 301

Example 49 2 10300 Example 153 8 225
Example 50 4 1560 Example 154 6 629

Example 51 8 1810 Example 155 8 313

Example 52 2 2410 Example 156 6 248
Example 53 4 2610 Example 157 10 18.6
Example 54 2 3530 Example 158 10 155
Example 55 2 3720 Example 159 8 730
Example 56 2 4370 Example 160 6 111

Example 57 4 6100 Example 181 8 9.49
Example 58 2 7300 Example 162 8 55.8
Example 59 14 1390 Example 163 8 427
Example 60 13 1270 Example 164 8 524
Example 61 14 3250 Example 165 6 305
Example 62 12 322 Example 166 5 94.8
Example 63 12 613 Example 167 3 1140
Example 64 14 494 Example 168 8 185
Example 65 6 2880 Example 169 4 1150
Example 66 2 1450 Exampie 170 B 1300
Example 67 14 526 Example 171 8 150
Example 68 & 1710 Example 172 8 59.9
Example 69 4 1510 Example 173 4 641
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Example 70 5 1910 Example 174 4 252
Example 71 2 2120 Example 175 (4] 10.5
Example 72 6 2300 Example 176 8 79.1
Example 73 6 2640 Example 177 4 2340
Example 74 5 4680 Example 178 8 215
Example 75 6 7710 Example 179 4 134
Example 76 2 6130 Example 180 6 45
Example 77 6 2390 Example 181 2 195
Example 78 6 4330 Example 182 8 424
Example 79 4140 Example 183 8 154
Example 80 2 1290 Example 184 4 321
Example 81 10 1830 Example 185 6 175
Example 82 10 388 Example 186 3] 192
Example 83 22 164 Example 187 8 167
Example 84 12 3900 Example 188 8 106
Example 85 3] 4140 Example 189 2 370
Example 86 4 615 Example 190 8 978
Example 87 2 9390 Example 181 4 117
Example 88 2 4740 Example 192 4 88.5
Example 89 B 1420 Example 193 6 84.1
Example 90 4 >2500
Example 91 11 213
Example 92 2 5600
Example 93 4 3840
Example 94 10 57.5
Example 95 10 328
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Example 96 4 871
Example 97 10 80.8
Example 88 4 1060
Example 99 6 376
Example 100 6 226
Example 101 6 79.3
Example 102 4 3540
Example 103 8 1080
Example 104 8 169

Human Glucagon SPA assay

The Glucagon SPA assay is used 10 determine the ability of test compounds to
block the binding of glucagon-cex to the glucagon receptor. Test compounds are re-
suspended and serially diluted in 100% DMSO. 1yl of test compound at the desired
concentrations is spotted into the appropriate wells of 96 well low binding white
¢lear bottom plate {(Corning). 1ul of DMSO is spotted into total binding wells. 1ul of
a known glucagon antagonist at a concentration of 20uM is added to non specific
binding wells, 0.3-0.75ug of membrane from chem-1 cells stably transfected with
the human glucagon receptor (Millipore), 125pM of [**)Glucagon-Cex (Perkin
Elmer) and 175ug of WGA PVT SPA beads {Perkin Elmer) are added to all wells of
the assay plate. All assay ingredients with the exception of test compounds are re-
suspended in the following buffer; 50mM Hepes pH 7.4; 5mM MgCl;; 1mM Cacl;
5% glycerol and 0.2% BSA. Following a 6-10br incubation at room temperature
the amount of hot ligand bound to the cell membranes is determined by reading the
plates on a Wallac Trilux radioactive emission detector, Data is analyzed using
Pfizer's Data analysis program. ICso values are then determined from the
generated sigmoidal dose response curves. Ki values are caiculated using Cheng-

Prusoff equation. N is the number of times the compound was assayed.
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Table for SPA Binding data
Example N Binding Ki Example N Binding Ki
number (nM) (nM)
number
Example 87 2 a3 Example 147 3 26.7
Example 98 4 1,100 Example 148 7 125
Example 86 2 233 Example 149 2 1050
Example 101 2 17 Example 150 2 446
Example 31 1 1331 Example 151 3 20.2
Example 22 2 665 Example 152 3 35.2
Example 28 2 1659 Example 153 3 323
Example 53 2 556 Example 154 3 235
Exampie 105 4 69.8 Example 155 4 g4.9
Example 106 3 91.9 Example 156 3 251
Example 107 2 71.6 Example 157 5 5.55
Example 108 4 203 Example 158 5 41
Example 109 2 153 Example 159 4 315
Example 110 3 57.2 Example 160 4 29
Example 111 2 202 Example 161 5 257
Example 112 3 143 Example 162 5 47.3
Example 113 4 38.2 Example 163 5 65.9
Example 114 5 7.6 Example 164 5 192
Example 115 4 16.8 Example 165 4 142
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Example 116 2 464 Example 166 4 91.5
Example 117 2 183 Example 167 3 414
Example 118 1 297 Example 168 4 274
Example 119 4 103 Example 169 2 193
Exampte 120 5 225 Example 170 2 294
Example 121 1 298 Example 171 4 28

Example 122 4 457 Example 172 4 8.18
Example 123 3 88.4 Example 173 2 26.6
Example 124 8 109 Example 174 2 57

Example 125 3 08.2 Example 175 3 28.7
Example 126 3 161 Example 176 4 101
Example 127 3 316 Example 177 2 432
Example 128 3 208 Example 178 4 374
Example 129 4 28.3 Example 179 4 221
Example 130 2 116 Example 180 5 10.3
Example 131 6 51 Example 181 1 §7.2
Example 132 3 132 Example 182 4 156
Example 133 5 58 Example 183 4 535
Example 134 1 110 Example 184 2 240
Example 135 3 35 Example 185 3 137
Example 136 2 30.2 Example 186 3 175
Example 137 4 20.2 Example 187 5 47.8
Example 138 2 5.75 Example 188 4 42.2
Example 139 3 354 Example 189 2 109
Example 140 3 62.8 Example 190 4 399
Example 141 5 89.5 Example 191 2 29.3
Example 142 2 636 Example 192 2 50.3
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Example 143 57.4 Example 193 4 44.7
Example 144 62.6
Example 145 03.2
Example 146 9.05
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We Claim;
1. A compound of Formula |
A4—‘—A3
1— 2 \Bi___BZ N___RS
R2 I

or a pharmaceutically acceptable salt thereof, wherein

R'is a 5 membered heteroaryl group attached through either a carbon or nitrogen
atom and which is optionally fused to a (C4-Cy)cycloalkyl, phenyl or 8 membered
heteroaryl; wherein the optionally fused 5 membered heteroaryl is optionally
substituted with one to four substituents each independently selected from halo, -
${0)2-(C1-Ca)alkyl, -S-(C+1-Ca)alkyl, hydroxy, -C(ONR?R®, (Cs-Cs)cycloalkyl, cyano,
phenyl which is optionally substituted with one to three halo, ¢yano, (C,-Ca)alkyl or
(Ci-Ca)alkoxy, 6 membered heteroaryl which is optionally substituted with one to
three halo, cyano, (C+-Cj)alkyl or (C4-Ca)alkoxy, (Ci-Ce)alkyl optionally substituted
with one to three fluoro, or (C4-Cg)alkoxy optionally substituted with one to three
fluoro;

R® and R" are each independently H or (C4-Ca)alkyf;

R?is H or methyl;

R?is tetrazolyl, -CHz-tetrazolyl, -(CH2)S0aH or -{ CH2)2COzH, -CH,CHFCO,H or
-CHCHGHCOH;

Al A%, A® and A’ are each independently CR* or N, with the proviso that no more
than two of A", A%, A* and A* are N;

R* at each occurrence is independently H, halo, cyano, (Ci-Ca)alkyl optionally
substituted with one to three fluoro, or (C4+-Cs)alkoxy optionally substituted with one
to three fluorg;

Lis —X-CH(R®)- or -CH{R®)-X-

Xis CHz, O or NH;

R®is (C+-Cs)alkyl which is optionally substituted with one to three fluoro, hydroxy or
methoxy; {Cs-Cr)cycloalkyl which is optionally substituted with one to two (Cq-
Cs)alky!l which are optionally substituted with one to three fluorc and wherein one to
two carbons of the (C3-Cyleycloalkyl can be replaced with a NH, N(C4-Cjalkyl, O or
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S; or (C3-Cy)eycloalkyl-(Cq-Cg)alkyl wherein the (C3-C;)eycloalkyl group of said (Ca-
Croycloalkyl-(C4-Ces)alkyl is optionally substituted with cne to two (C-Cs)alkyl
which are optionally substituted with one to three fluoro;

B', B2, B®and B* are each independently CR® or N, with the proviso that no more
than two of B', B2, B® and B* are N; and

R® at each occurrence is independently H, halo, (C4-Cs)alkyl optionaily substituted
with one to three fluoro, or (C+-Cs)alkoxy optionally substituted with one to three
flucro.

2, The compound of claim 1 or a pharmaceutically acceptable salt
thereof, wherein R is a 5 membered heteroaryl attached through a nitrogen atom
to the carbon between A? and A? of the ring containing A, A2, A* and A%, R?is
hydrogen; and R® is ~(CH2),CO;H.

3. The compound of claim 1 or 2 or a pharmaceutically acceptable sait
thereof, wherein X is O.

4. The compound of claim 1 or 2 or a pharmaceutically acceptable salt
thereof, wherein X is NH.

5. The compound of ¢claim 1 or 2 or a pharmaceutically acceptable salt
thereof, wherein X is CHa.

8. The compound of claim 3 or 4 or a pharmaceutically acceptable salt
thereof wherein L is -X-CH(R®)- ; A’, A%, A% and A? are each independently CR? or
A'is N and A", A2 and A® are each CR* or A’ and A* are each N and A% and A% are
each CR* or A% and A® are each N and A" and A? are each CR?; R* at each
occurrence is independently H or methyl; BY, B2, B® and B* are each CR% orB'is N
and B%, B® and B* are each CR® or B? and B® are each N and B' and B* are each
CR®; or B! and B* are each N and B? and B® are each CR®% and R® at each

occurrence is H.

7. The compound of claim 3 or a pharmaceutically acceptable salt
thereof wherein L is =X-CH(R®)-; A", A% A® and A* are each CR?; or A*is N and
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Al, A% and A® are each CR?; or A" and A are each N and A? and A® are each CR,
or A?and A* are each N and A" and A® are each CR*; R* at each occurrence is
independently H or methyl; B', B2, B® and B* are each CR® and R® at each
occurrence is independently H or methyl.

8. The compound of claim 4 or a pharmaceutically acceptable salt
thereof wherein R? is hydrogen; R®is —(CH2),CO.H; L is -CH{R5}-X-; A*is N and
A', A% and A2 are each CR*; or A' and A* are each N and A% and A® are each CR*;
or A% and A* are each N and A" and A® are each CR*; R* at each occurrence is
independently H or methyl; B, 82 B and B* are each CR® and R® at each
occurrence is independently H or methyl.

9. The compound of claim 4 or a pharmaceutically acceptable salt
thereof wherein R? is hydrogen; R* is —(CH2).CO.H; L is -CH(R®)-X-: A', A%, A*and
A’ are each independently CR*; R* at each occurrence Is independently H or
methyl; one of B, B2, B® and B is N and the others are each CR% and R® at each
occurrence is independently H or methyl.

10. The compound of claim 6, 7, 8 or 9 or a pharmaceutically acceptable
salt thereof wherein R® is ethyl, propyl, isopropyl, iscbutyl, neopentyl, cyclopropyl,
cyclobutyl, dimethylcycobutyl, cyclopentyl or cyclopropyimethyl.

11.  The compound of claim 10 or a pharmaceulically acceptable salt
thereof wherein R' is imidazolyl, pyrazoly, triazolyt or indazolyl optionally
substituted with one to two substituents each independently selected from methyi,
trifluoromethyl, ethyl, propy!, isopropyl, butyl, t-butyl, methoxy, ethoxy, cyano, chloro

or fluoro.

12.  The compound of claim 1 or a pharmaceutically acceptable salt
thereof wherein R' is imidazolyl, pyrazolyl, triazolyl or indazoly! optionally
substituted with one to two substituents each independently selected from methyl,
trifluoromethyl, ethyl, propyl, isopropyl, butyl, t-butyl, methoxy, ethoxy, cyano, chioro
or fluoro; L is =X-CHR®-; X is O; and R is ethyl, propyl, isopropyl, isobutyl,
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neopentyl, cyclopropyl, cyclobutyl, dimethylcycobutyl, cyclopentyl or
cyclopropylmethyl,

13.  The compound of claim 1 or a pharmaceutically acceptable salt
thereof wherein R' is imidazolyl, pyrazolyl, triazolyl or indazolyl optionally
substituted with one to two substituents each independently selected from methyl,
trifluoromethyl, ethyl, propyl, isopropyl, butyl, t-butyl, methoxy, ethoxy, cyano, chloro
or fluoro; L is -CHR?-X-; X is NH; and R® is ethyl, propyl, isopropyl, iscbutyl,
neopentyl, cyclopropyl, cyclobutyl, dimethylcycobutyl, cyclopentyl or
cyclopropylmethyl.

14.  The compound of claim 12 or 13 or a pharmaceutically acceptable
salt thereof wherein R' is 4-trifluoromethylpyrazol-1-yl or 4-trifluoromethylimidazol-1-

yl.

15. A compound of claim 1 selected from the group consisting of
(+—)-3-(4-(1~(3-methyl-4-(4-(trifluoromethyl)-1 H-imidazol-1-yl)
phenylamino)butyl)benzamido) propanoic acid;
(+1-)-3-(4-(3-methyl-1-(4-(4-(trifluoromethyl)-1 H-imidazol-1-yl)phenyl)
butoxy)benzamido) propancic acid;

(+1-)-3-(6-(1-(4-(4-(trifluoromethyl)-1 H-pyrazol-1-yl)phenoxy)butyl)
nicotinamido)propanoic acid;

(+/=)-3-{4-(4-methyl-1-(4-(4-{triflucromethyl)-1 H-pyrazol- 1-yl)phenyl) pentan-2-
y)benzarmido) propanoic acid;

(+-)-3-(4-(1-(6-(4-(trifluoromethyl)-1 H-pyrazol-1-yl)pyridine-3-ylamino)butyl)
benzamido) propanoic acid;

(R)-3-(4-(1-(6-(4-(triflucromethyl)-1 H-pyrazol-1-yl)pyridine-3-ylamino )butyl)
benzamido) propancic acid;

(S)-3-(4-(1-(6-(4-(triflucromethyl }-1 H-pyrazol-1-yl)pyridine-3-ylamino)buty!)
benzamido) propanoic acid;

(+/-)-3-(4-(cyclopentyl(6-(4-(trifluoromethyl)-1 H-imidazol-1-yl)pyridine-3-
ylamino)methyl) benzamido)propanoic acid;
(+/-)-3+(4-(1-(6-(4-(triflucromethyl)-1 H-imidazol-1-yhyridine-3-ylamino)butyl)
benzamido) propanoic acid;
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(R)-3-(4-(1-(6-(4-(trifluoromethyl)-1 H-imidazol-1-yl) yridine-3-ylamino)butyl)
benzamido) propanoic acid;

{(8)-3-(4-(1-(6-(4-(trifluoromethyl)-1 H-imidazol-1-yi) yridine-3-ylamino)butyl)
benzamido)propanoic acid;

(+/-)-3-(4-{1-(4-(4-(trifluoromethyl -1 H-pyrazol-1-yl)phenylamino) butyl)benzamido)
propanoic acid;

{+/-)-3-(4-(1-(3,5-dimethyl-4-(4-(trifluoromethyl)-1 H-pyrazoi-1-yl)phenylamino)butyl)
benzamido) propanoic acid;

{R)-3-(4-(1-{3,5-dimethyl-4-(4-(trifluoromethy!)-1 H-pyrazol-1-yl) phenylamino)butyl)
benzamido) propanoic acid;

(8)-3-(4-(1-(3,5-dimethyl-4-(4-(trifluoromethyl)-1 H-pyrazol-1-yl) phenyiamino)butyl)
benzamido)propanoic acid;

(+/=)-3-{4-(1-(4-(4-(trifluoromethyl}-1 H-imidazol-1-yl)phenylamino) butyl)benzamido)
propanoic acid;

(R)-3-(4-(1-(4-(4-(trifluoromethyl)-1 H-imidazol-1-yl)phenylamino)butyl) benzamido)
propanoic acid;

(8)-3-(4-(1-(4-(4-(trifluoromethyl)-1 H-imidazol-1-yl)phenylamino) butyl)benzamido)
propanoic acid;

(+/-)-3-(4-(1-(4-(4-(trifluoromethyt)-1 H-imidazol-1-y!)phenoxy )butyl)benzamid o)
propanoic acid; '

(+/-)-3-(4-(1-(4-(4-(methylthio)-1 H-pyrazol-1-yl) phenoxy)butyl) benzamido)
propanoic acid;

(+/-)-3-(4-(1-(4-(3-tert-butyl-1 H-pyrazol-1-yl)phenoxy)butyl) benzamido)propanocic
acid;

(+/-)- 3-(4-(1-(4-(4-chloro-3-methyl-1H-pyrazol-1-yl)phenoxy)butyt) benzamido)
propanoic acid;

(+/-)-3-(4-(1-(4-(4-chloro-1 H-pyrazol-1-yl)phenoxy)butyl)benzamido) propanoic
acid;

(+/=)-3-(4-(1-(4-(4-ethyl-3-methyl-1 H-pyrazol-1-yl)phenoxy)butyllbenzamido)
propanolc acid;

(+/=)-3-(4-(1-(4-(3,5-diethyl-1 H-pyrazol-1-yl)phenoxy)butyl) benzamido)propanoic
acid;

(+/-)-3-(4-(1-(4-(4-methyl-1 H-pyrazol-1-yl)phenoxy Joutyl )benzamido) propanoic
acid;
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(+/-)- 3-(4-(1-(4-(3-isopropyl-1 H-pyrazol-1-yl)phenoxy)butyl) benzamido)propanocic
acid;

(+/-)-3-(4~(1-(4-(4-fluoro-1 H-pyrazol-1-yl )phenoxy)butylibenzamido) propanoic acid;
(+/-)-3-(4-(1-(4-(3-methyl-1H-pyrazol-1-yl)phenoxy Jbutyl)benzamido) propanoic
acid;

(+/~)-3-(4-(1-(4-(2H-1,2,3-triazol-2-yl)phenoxy)butyl)benzamido) propanoic acid;
(+~)-3-(4-(1-(4-(3-butyl-1 H-pyrazol-1-yl)phenoxy)butyl)benzamido) propanoic acid;
(+/—)-3-(4-(1-(4-(b-ethoxy-3-methyi-1 H-pyrazol-1-yl)phenoxy)butyl)
benzamido)propanoic acid;

(+/—)-3~(4~(1-(4-(5-methoxy-3-methyl-1 H-pyrazol-1-yl)phenoxy)butyl)
benzamido)propanoic acid;

(+/=)-3-(4-(1-(4-(4-butyl-1 H-imidazol-1-yl)phenoxy)butyl )benzamido) propancic acid;
(+/-)-3-(4-(1-(4-(2-cyano-3,4,5-trimethyl-1 H-pyrrol-1-y[)phenoxy)butyl)
benzamido)propanoic acid;

(+/-)-3-{4-(1-(4-(3-cyano-2,4-dimethyl-1 H-pyrrol-1-yl)phenoxy)butyl)
benzamido)propanoic acid;

(+/-)3-(4-(1-(4-(2-cyano-3-methyl-1 H-pyrrol-1-yl)phenoxy)butyl)
benzamido)propanoic acid;

(+/=) 3-(6-(1-(4-(3-propyl-1H-pyrazol-1-yl)phenoxybutyl) nicotinamido)propanoic
acid;

(+/-)-3-{4-(1-(4-(3,4-dimethyl-1H-pyrazol-1-yl)phenoxy)butyl) benzamido)propanoic
acid;

(+/-F3-(4-(1-(4-(1 H-pyrazol-1-yl)phenoxy)butyl)benzamido)propanoic acid;
(+/-)-3-(4-(1-(4-(1 H-imidazo[1,2-b]pyrazol-1-yl)phenoxy)butyl)
benzamido)propanoic acid;

(+/-)-3-{4-(1-(4-(3-ethyl-1 H-pyrazol-1-yl)phenoxy)butyl)benzamido) propanoic acid;
(+/-) 3-(4-(1-(4-{4-chloro-5-methyl-1 H-imidazol-1-yl)phenoxy)butyl)
benzamido)propanoic acid;

(+/—}3-(4-(1-(4-(4,5-diethyl-1 H-imidazol-1-yl)phenoxy)butyl) benzamido)propanoic
acid;

(+/=)-3-{4-(1-(4-(3,5-dimethyl-1H-pyrazol-1-yl)phenoxy)butyl) benzamido)propanoic
acid;

(+/=)-3-(4-(1-(4-(3-methyl-1H-1,2,4-triazol-1-yl)phenoxy)butyl) benzamido)propanoic
acid;
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(+/-)-3-(4~(1-(4-(1H-1,2,4-triazol-1-yl)phenoxy)butyl)benzamido) propanoic acid;
(+/-)-3-(4-(1-(4-(2-butyl-1 H-imidazol-1-yl)phenoxy)butyl }benzamido) propanoic acid;
(+/-)-3-(4-(1-(4-(4,5-dimethyl-1 H-imidazol-1-yl)phenoxy)outyl) benzamido)propanoic
acid;

(+/-)-3-(4-(1-(4-(1-propyl-1 H-pyrazol-4-y)phenoxy)butyl)benzamido) propanoic
acid;

(+/—)-3-(4-(1-(4-(1 H-pyrazol-3-yl}phenoxy)butyl)benzamido)propanoic acid;
(+/—)-3-(4-(1-(4-(3,5-dimethylisoxazol-4-yl)phenoxy)buty! )benzamido) propanoic
acid;

(+/-)-3~(4-(1-(4-(1-methyl-3-(trifluoromethyl)-1 H-pyrazol-5-yl)phenoxy)
butyl)benzamido) propanoic acid;

(+/-)-3-(4-(1-(4-(1-methyl-1 H-pyrazol-4-yl)phenoxy)butyl)benzamido) propanocic
acid;

{(+/-)-3-(4-(1-(4-(1,5-dimethyl-1 H-pyrazol-4-yl)phenoxy)butyl) benzamido)propanoic
acid

(+/—=)- 3-(4-{1-(4-(1 H-pyrazol-4-yl)phenoxy)butyl)benzamido)propanoic acid;
(+/=)-3-(4-(1-(4-(1-methyl-1 H-pyrazol-5-yl)phenoxy)butyl )benzamido) propanoic
acid;

(+/~)-3-(4-(1-(4-(1,3,5-trimethyl-1 H-pyrazol-4-y) ) phenoxy)butyl )Ybenzamid o)
propanoic acid;

(+/-)-3-(4-(1~(4-(4-(trifluoromethyl)-1H-pyrazol-1-yl)phenoxy)buiyl)
benzamido)propanoic acid;

(R)-3-(4-(1-(4-(4-(trifluoromethyl)-1 H-pyrazol-1-yl)phenoxy)butyl)
benzamido)propanoic acid,;

(S)-3~(4-(1-(4-(4-(trifluoromethyl)-1 H-pyrazol-1-yl)phenoxy)butyl)
benzamido)propanoic acid;

(+/—)-3~(4-(1-(6-(4-phenyl-1 H-pyrazol-1-yl)pyridine-3-ylamino)butyl)
benzamido)propanocic acid;

(+/-)-3-(4-(1-(4-(4-fluoro-1 H-pyrazel-1-yl)phenylamino)butyl) benzamido)propanoic
acid;

(+/—)-3-(6-(3-methyl-1-(4-(4-(trifluoromethyl)-1 H-pyrazol-1-
yl)phenyl)butylamino)nicotinamido) propanoic acid;
(+/-)-3-(4-(2-cyclopropyl-1-(4-(4-(trifluoromethyl)-1 H-pyrazol-1-
yl)phenoxy)ethyl)benzamido) propanoic acid;
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(+/-)-3-(4-(cyclopentyl(4-{4-(trifluoromethyl)-1 H-pyrazol-1-yl)phenoxy)
methyl)benzamido) propanoic acid;
(R)-3-(4-(cyclopentyl(4-(4-(trifluoromethyl)-1 H-pyrazoi-1-
yl)phenoxy)methyl)henzamido) propanoic acid;
(8)-3-{4-(cyclopentyl(4-(4-(trifluoromethyl)-1 H-pyrazol-1-yl)phenaxy)
methyl)benzamido) propanoic acid;
(+/-)}3-(4-(cyclobutyl(4-(4-(triflucromethyl)-1 H-pyrazol-1-
yl)phenoxy)methyl)benzamido) propanoic acid;

(+/~) 3-(4-(1-(4-(3-(trifluoromsthyl)-1 H-pyrazol-1-
yl)phenoxy)butyl)benzamido)propanoic acid;
(+/—)}3-(4-(3,3-dimethyl-1-(4-(4-(trifluoromethyl)-1 H-pyrazol-1-yl)phenoxy)butyl)
benzamido) propanoic acid;
(+/—)3-(4-(1-(4-(4-methyl-3-(trifluoromethyl)-1 H-pyrazol-1-y)phenoxy)
butyl)benzamido) propanoic acid; _
(+/-)-3-(4-(1-(4-(3-(triflucromethyi)-1H-1,2,4-triazol-1-yl)phenoxy)
butyl )benzamido)propanaic acid;
(+/-}3-(4-(1-(4~(3-methyl-4-(trifluoromethyl)-1 H-pyrazol-1-yl)
phenoxy)butyl)benzamido) propanocic acid;

(+/=)y3-(4-(1-(4-(2-methyl-4-(trifluoromethyl)-1 H-imidazol-1-
yl)phenoxy)butyl)benzamido) propanoic acid;

(+/-)-3-(4-(cyclopropyi(4-(4-(trifluoromethyl)-1 H-pyrazol-1-
yl)phenoxy)methyl)benzamido) propanoic acid;

(+/-)-3-(4-(2-methyl-1-{(4-(4-(trifluoromethyl)-1 H-pyrazol-1-
 yphenoxy)propyl)benzamido) propanoic acid;

(+/-)-3-(4-(1-(4-(4-(trifluoromethyl)-1 H-pyrazol-1-yl)phenoxy)propyl) benzamido)
propanoic acid;

(+/-)-3-(4-(3-methyl-1-{4-(4-(trifluoromethyl}1 H-imidazol-1-

yl)phenyl)butoxy)benzamido) propanocic acid;
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(+/-)-3-(4-(3-methyl-1-(4-(4-(trifluoromethy!)-1 H-pyrazol-1-yl)phenoxy)
butyl)benzamido) propanoic acid;
(+/-)-3-(4-(1-(3,5-dimethyl-4-(4-(trifluoromethyl)-1 H-pyrazol-1-
yl)phenoxy)butyl)benzamido) propanoic acid;
(S)-3~(4-(1-(3.5-dimethyl-4-(4-{trifluoromethyl)-1 H-pyrazol-1-yl)
phenoxy)butyl)benzarido)propancic acid;
(R)-3-(4-(1-(3,5-dimethyl-4-(4-(triflucromethyl)-1 H-pyrazol-1-
yl)phenoxy)butyl)benzamido)propancic acid
(+/=)-3-(4-(1-(5-(4-(triflucromethyl)-1 H-pyrazol-1-yl)pyridine-2-
yloxy)butyl)benzamido)propanoic acid;
(+/-)-3-(4-(1-(6-(4-(trifluoromethvl)-1H-pyrazol-1-yl)pyridine-3-
yloxy)butyl)benzamido)propanocic acid;
(+/—)-3-(4~(1-(6-(4-(trifluoromethyl)-1 H-imidazol-1-y1) pyridine-3-

yioxy )butyl)benzamido) propanoic acid;

(+/-)-3-(4-(1-(4-(4-cyano-1 H-pyrazol-1-yl)phenoxy)butyl)oenzamido) propanoic
acid;

(+/-)}-3-(4-(1-(4-(4,5,8,7-tetrahydro-2 H-indazol-2-yl)phenoxy)butyl)
benzamido)propanoic acid;
(+/-)-3-(4-(1-(4-(5,6-dihydrocyclopentalc]pyrazol-2(4 H)-
yhphenoxy)butyl)benzamido)propanoic acid;

(+/-}3-(4-(1-(4-(2 H-indazol-2-yl)phenoxy)butyl)benzamido)propanoic acid;
(+/-)-3-(4-(1-(4-(4-methyl-1H-1,2, 3-triazol-1-yI)phenylamino)butyl)
benzamido)propanoic acid;
(+/-}3-(2~(3-methyl-1-(4-(4-(triflvoromethyl)-1 H-pyrazol-1-
yl)phenyl)butylamino)pyrimidine-5-carboxamido)propanoic acid;
(+/-)}-3-(4-(cyclopentyl(6-(4-(triflucromethyl)}-1 H-pyrazol-1-yl) pyridine-3-
ylamino)methyl) benzamido)propanoic acid;
(R)}-3-(4-(cyclopentyl(6-(4-(trifucromethyl)-1H-pyrazol-1-yl)pyridine-3-
ylamino)methy!) benzamido)propanoic acid;
(S)3-(4-(cyclopentyl(6-(4-(trifluoromethyl)-1 H-pyrazol-1-yl) pyridine-3-
ylamino)methyl) benzamido)propanoic acid;
(R)-3-(4-(cyclopentyl(6-(4-(triflucromethyl)-1H-imidazol-1-yl)pyridin-3-
ylamino)methyl) benzamido)propanoic acid;
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{S)-3-(4-~(cyclopentyl(6-(4-(trifiucromethyt)-1 H-imidazol-1-yl)pyridin-3-
ylamino)methyl) benzamido)propanoic acid;
(+/-)-3-(2-(cyclohexyl(8-(4-(trifluoromethyl)-1 Aimidazal-1-ypyridine-3-
yl)methylamino) nicotinamido)propanoic acid;

(+/-)-3-(4-(3, 3-dimethyl-1-(6-(4~(trifluoromethyl)-1H-imidazol-1-yl) pyridine-3-
ylamino)butyl) benzamido)propancic acid;
(+/-)-3-{4-(cyclohexyl(6-(4-(triflucromethyl)-1 H-pyrazol-1-yl)pyridine-3-
ylamina)methyl) benzamide)propanocic acid
{(+/-)-3-(6-(3-methyl-1-(5-methyl-6-(4-(trifluoromethyl)-1 H-pyrazol-1-yl)pyridin-3-
ylamino)butyl) nicotinamido)propancic acid;
(R)-3-(4-(1-(4-(4-(trifluoromethyl)-1Hpyrazol-1-yl)phenylamino)butyl)
benzamido)propanoic acid; and

(S)-3-(4-(1-(4-(4-(trifluoromethyl)-1 H-pyrazol-1-yl)phenylamino)butyl)
benzamido)propanoic acid;

or a pharmaceutically acceptable salt thereof.

16. A compound of claim 1 selected from the group consisting of
(+/-)-3-(4-(1-(3,5-dimethyl-4-(4-(triflucromethyl)-1 H-pyrazol-1-yi) phenoxy)butyl)
benzamido)propanoic acid;

(8)-3-(4-(1-(3,5-dimethyl-4-(4-(trifluoromethyl)-1 H-pyrazol-1-yl)phenoxy)butyl)
benzamido)propancic acid;
(R)-3-(4-(1-(3,5-dimethyl-4-(4-(trifluoromethyl)-1 H-pyrazol-1-yl) phenoxy)butyl)
benzamido)propanoic acid;

(+/-)-3-(4-(cyclopentyl(6-(4-(rifluoromethyl)-1 H-imidazol-1-yl)pyridin-3-
ylamino)methyl}benzamido)propanoic acid;

(R)- 3-(4~(cyclopentyl(6-{4-(trifluoromethyl}-1H-imidazol-1-yl)pyridin-3-
ylamino)methyl)benzamido)propanoic acid; and
(S)-3-{4-(cyclopentyl{6-(4-(triflucromethyl)- 1 H-imidazol-1-y)pyridin-3-
ylamino)methyl)benzamido)propanoic acid;

or a pharmaceutically acceptable salt thereof.

17. A compound selected from the group consisting of
(+1-)-3-(4-(3-methyl-1-(5-methyl-6-{4-(trilucromethyl)-1 H-pyrazal-1-yl)pyridin-3-
ylamino)butyl)benzamido) propanoic acid;
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{+/=}-3-(4-(cyclobutyl(6-(4-(trifluoromethyl)~1H-pyrazol-1-yl)pyridin-3-

ylamino methyl)benzamido) propanoic acid;
(+/=)-3-(4-(2-cyclopropyl-1-(6-{4-(trifluoromethyl}1 H-pyrazol-1-yl)pyridin-3-
ylamino)ethyl)benzamido) propanoic acid;
(+/-)-3-(4-{1-(3-methyl-4-(4-(trifluoromethyl)-1 H-pyrazol-1-
yl)phenoxy)butyl)benzamido)propanoic acid;
{+)-3~(3-fluoro-4-(1-(6-(4-(trifluoromethyl)-1 H-pyrazol-1-ypyridin-3-
ylarnino)butyl)benzamido)propanoic acid;
(-+3-(3-fluoro-4-{1-{B6-{4-(trifluoromethyl }1 H-pyrazol-1-yl)pyridin-3-
ylamino)butyl)benzamido)propanoic acid;
{+)-3-(3-methyl-4-{1-(6-(4{trifluoromethyl 1 H-pyrazol-1-y!)pyridin-3-
ylamino)butyl)benzamido)propanoic acid;
(-F3-(3-methyl-4-(1-(6{4-(trifluoromethyl}-1H-pyrazol-1-yl)pyridin-3-
ylamino)butyl)benzamido)propanoic acid;

{+)-3-(4-(1-(2-(4-(trifluoromethyl}-1 H-pyrazol-1-yl )pyrimidin-5-
ylamino)bulyl)benzamido)propanoic acid;

(+)-3-(4-((3,3-dimethyleyclobutyl 6-(4-(trifluoromethyl)-1 H-pyrazol-1-yl)pyridin-3-
ylamino)methyl) benzamido)propanoic acid;
{-»3-{4-((3,3-dimethylcyclobutyl)(6-(4-(trifluoromethyl}-1H-pyrazol-1-yl)pyridin-3-
ylamino)methyl) benzamido)propanoic acid;
3-(4-(1-(4-(2H-indazol-2-yi)-3-methylphenoxy)butyl)benzamido)propanoic acid;
(+}3-(6-{cyclohexyl(2-methyl-4-(4-(trifluoromethyl)-1 H-pyrazol-1-
ylphenyl)methylamino)nicotinamido) propanoic acid;
(-33-(6-(cyclohexyl(2-methyl-4-(4- (trifluoromethyl)- 1 H-pyrazol- T-yl)phenyi)methylamino)
nicotinamido)propanoic acid;

(+/-)-3-(4-((4-(2 H-indazol-2-yl)phenoxy){cyclopentyl)methyl)benzamido)propancic acid;
{+)-3-(4-((6{4-chloro-1 H-imidazol-1-yl)pyridin-3-ylamino)(cyclopentyl)methyl)
benzamido)propanoic acid;

(+/~)-3-(4-(2,2,2-trifluoro-1{6-(4-(triflucromethyl)-1 H-imidazol-1-yi)pyridin-3-
ylamino)ethyl)benzamido) propanoic acid;
3-(4-((6-(4-tert-butyl-1H-imidazol-1-y}pyridin-3-ylamino)cyclopentyl)
methyl)benzamide)prepanoic acid;

3-(4-(cyclopentyl (6-(4-isopropyl-1H-imidazol-1-yi)pyridin-3-
ylamino)methyl)benzamido)propanoic acid;
(+)-3-(4-(1-(4-(2-Indazol-2-yl)phenoxy)butyl)benzamido}propanoic acid;
3-(4-(1-(4~(7-methyl-2H-indazol-2-yl)phenoxy)butyl)benzamido)propanoic acid;
3-(4-(1-(4+8-methyl-2 H-indazol-2-yl)phenoxybutyl)benzamido)propancic acid;
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3-(4-(1-(4~(4-methyl-2 H-indazol-2-y1}phenoxy)butyl)benzamido)propanoic acid;
3-{4-(1-(4-(5-methyl-2H-indazol-2-yl)phenoxy)butyl}benzamido)propancic acid;
3-(4-(1-(6-(4-phenyl-1 H-imidazol-1-yl)pyridin-3-ylamino)butyl)benzamido)propanoic acid;
(+\-)}-3-{4-(1~{4-{4-chloro-1H-pyrazol-1-yl)-3,5-dimethylphenoxy)butyl)benzamido)propanoic
acid;

{++)-3-(4-(cyclopentyl(3,5-dimethyl-4-(4-(trifluoromethyl)-1 H-imidazol-1-yl)phenoxy)
methyl)benzamido)propanoic acid;
(+\-)-3-{6-(1-(6~(4-phenyl-1H-pyrazol-1-yl)pyridin-3-ylamino)butyl)nicotinamido)propancic
acid;

{(+=)-3(6-(1-(6-(4-phenyl-1H-pyrazol-1-yl)pyridin-3-yloxy butyl)benzamido)propanoic acid;
{+)-3-(4-({3.3-dimethyleyclobutyl }(6-(4-(trifluoromethy!)-1 H-imidazol-1-yl)pyridin-3-
ylamino)methy|) benzamido)propanoic acid;
{(-F3-(4-{{3,3-dimethylcyclobutyl X 6-(4-(triflucromethyl}- 1H-imidazol-1-y!) pyridin-3-
ylamino)methyl)benzamido)propanoic acid;
(+H)-3~(4-(1-(6-(4-tert-butyl-1H-pyrazol-1-y)pyridin-3-ylamino )butyl) benzamido)propanoic
acid;
(-)3-3-(4-(1-(6-(4-tert-butyl-1H-pyrazol-1-yl)pyridin-3-ylamino)butyl)benzamid o) propancic
acid;

{(+)-3-(4-(cyclobutyl(3,5-dimethyl-4-(4 {trifluoromethyl)-1H-pyrazol-1-
yl)phenoxymethylYbenzamido) propanoic acid;
{-}-3-(4-(cyclobutyl(3,5-dimethyl-4-{4-(triflucromethyl)-1 H-pyrazol~1-
yhiphenoxy)methyl)benzamido) propanoic acid;
(+-)-3-(4-(1-(4-(7-chloro-2H-indazol-2-yl)phenoxy )butyl)benzamido)propanocic acid;
(+\-)-3-(4-(1-(4-(5-chloro-2 H-indazol-2-yl)phenoxy)butyl)benzamido)propanoic acid;
(+H-)-344-(1-(3,5-dimethyl-4-(4-(trifluoromethyl)-1 H-imidazol-1-

yl)phenoxy butyl)benzamido)propanoic acid; _
(+)-3-(6-(3-methyl-1-(6-(4-(trifluoromethyl)-1H-pyrazol-1-yl)pyridin-3-
yl)butylamino)nicolinamido)propanoic acid;
{-)-3-(6-(3-methyl-1-(6-(4-(trifluoromethyl}-1H-pyrazol-1-yl)pyridin-3-y)butylamino)
nicotinamido)propanoic acid;

(+\=)-3-(4-(1-(4~(4-cyclopropyl-1H-pyrazol-1-y1}-3,5-
dimethylphenoxy)butyl)benzamido)propanoic acid;
3-(4-(1-(4-(4-chloro-1H-pyrazol-1-yl)-3,5-dimethylphenoxy)butyl)benzamido) propanocic acid;
(+)-3-(4-(cyclohexyl{B-(4-(trifluoromethy!)-1 H-pyrazol-1-y1}pyridine-3-

ytamino )methylibenzamido) propanoic acid;

(-}-3-{4-(cyclohexyi(6-(4-(trifluoromethyl)-1 H-pyrazol-1-yl)pyridine-3-
ylamino)methyl)benzamido)propanoic acid,
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(+\-)-3-(4-(1-(3,5-dimethyl-4-{4-(trifluoromethyl)-1H-1,2,3-triazol-1-
yl)phenoxy)butyl)benzamido)propanoic acid;
(+/-)-3-(4-(1-(2-(4-(trifluoromethyl}-1H-pyrazol-1-ypyrimidin-5-
yloxybuty)benzamide)propanoic acid;
(+/-)-3-(4-(1-(5-methy|-6-(4-(trifluoromethyl}-1H-pyrazol-1-yl)pyridin-3-
yloxy)butyl)benzamido)propanoic acid;
(+/-)-3-(4-(cyclobutyl(3,5-dimethyl-4-(4-(trifluoromethyt}- 1H-pyrazol-1-
yhphenoxy)methyl)benzamido)propanoic acid;
(+/-}3-(4-((3,5-dimethyl-4-(4-(triflucromethy))- 1H-pyrazol-1-yl)phenoxy)(3,3-
dimethylcyclobutyl)methyl)benzamido)propanoic acid;
(+/-}3-{4-(1-(3-methoxy-5-methy4-(4-(triflucromethyl)-1H-pyrazol-1-
ylphenoxy)butyl)benzamido) propanoic acid;
(+/-)-3-(4-((3,3-difluorocyclobutyl)(8-(4-(trifluoromethyl)-1H-imidazol-1-yl)pyridin-3-
ylamino)methyl)benzamido)propanocic acid;
(+)-3-(4-((3,3-dimethylcyclobutyl)(2-(4-(triflucromethyl)-1H-pyrazol-1-yl)pyrimidin-5-

yloxy )methyl)benzamido)propanoic acid;
(-}3-(4-((3,3-dimethylcyclobutyl)(2-(4-(trifluoromethyl)-1H-pyrazol- 1-y)pyrimidin-5-
yloxy)methyl)benzamido)propanoic acid;

(+)-3-(4-((3,3-dimethylcyclobutyl )(2-(4-(triflucromethyl)-1H-pyrazol-1-yl)pyrimidin-5-
ylamino)methyl)benzamido)propanoic acid;
(~}3-(4-((3,3-dimethyleyclobutyl)(2-(4-(trifluoromethyl - 1H-pyrazol-1-yl)pyrimidin-5-
ylamino)methyl)benzamido)propanoic acid;
3-(4-(1-(2-methyl-4-(4-{trifluoromethyl}-TH-pyrazol-1-yl)phenoxy)butyl) benzamido)propanoic
acid;

(+)-3-(4-(1-(6-(4-phenyl-1 H-pyrazol-1-yl)pyridine-3-ylamino)hutyl)benzamido)propanoic acid;
(-}3-(4-(1-(6~(4-phenyl-1 H-pyrazol-1-yl)pyridine-3-ylamino)butyl)benzamido)propanoic acid;
(+/-)-3-(4-(1-(6-(4-phenyl-1 H-imidazol-1-yl )pyridin-3-ylamino)butyl)benzamido)propanoic
acid;

(+/-}3-(4-({6-(4-chloro-3-methy!-1 H-pyrazol-1-yl)pyridin-3-
ylamino){cyclopentyl)methyl)benzamido) propanoic acid;
{(+/-)-3-(4(1-(6-(4-(pyridin-2-yl}- 1 H-pyrazol-1-yl)pyridin-3-
ylamino)butyl)benzamido)propanoic acid;

(+~)-3-(N-methyl-4-(1-(6~(4-phenyl-1 H-pyrazel-1-yl)pyridin-3-
ylamino)butyl)benzamido)propanoic acid;

(+)-3-(4-(1(6-(4-ethyl-3-methyi-1 H-pyrazol-1-yl)pyridin-3-
ylamino)butyl)benzamido)propanoic acid;
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(=)>3-(4-(1-(6-(4-ethyl-3-methyl-1 H-pyrazol-1-y|)pyridin-3-ylaminc)butyl)benzamido)
propanoic acid;
(R)-3-(6-((1-(3,5-dimethyl-4-(4-(trifluoromethyl)-1H-pyrazol-1-yl)phenyl)-3-
methylbutyl}amine)nicotinamido)propanoic acid;

(8)-3-(6~(( 1-(3,5-dIimethyl-4-(4-(trifluoromethyl)-1 H-pyrazol-1-yl)phenyl)-3-
methylbutyl)amino)nicotinamido)propanoic acid;
(+)-(3-(6-({cyclopentyl{3,5-dimethyl-4-(4-(trifluoromethyl)-1 H-pyrazol-1-
yl)phenyl)methyl)aminc) nicotinamido)propanoic acid;
{-)-3-(6-({cyclopentyl(3,5-dimethyl-4-(4-(trifluoromethyl} 1 H-pyrazol-1-
yl)phenylhmethyl)amino) nicatinamido)propanoic acid;

{+)-N-(4-[4 4 4-trifluoro-1-{{6-[4-(trifluoromethyl} 1H-pyrazol- 1-yl]pyridin-3-
yllamino)butyl)benzoyl}-bata-alanine;

{~}N-{4-[4 4 4-trifluore-1-{{6-[4-(triflucromethyl)- 1H-pyrazol-1-yljpyridin-3-
yllamino)butyllbenzoyl}-beta-alanine;
{+)-N-{4-}{[6-(4-cyclopropy!-1H-pyrazol-1-yl)pyridin-3-yllamino}(3,3-
dimethyleyclobutyl)methylibenzoyl}-beta-alanine;
{-}N~{4-[([6-(4-cyclopropyl-1H-pyrazol-1-yl)pyridin-3-ylJamino}(3,3-
dimethylcyclobutyl)methyllbenzoyl}-beta-alanine;

{+/—)-N-[4-{1-([6-(4-cyclopropyl- 1H-pyrazol-1-yl)pyridin-3-ylJamino}butyl )benzoyl}-beta-
alanine;

(+}-3-(4-((tetrahydro-2H-pyran-4-y1){(6-(4-{trifluoromethyl}- 1H-pyrazol-1-yl)pyridin-3-
yl)amino)methyl) benzamido)prepanoic acid;
(£)}-3-{4-(2,2-dimethyl-1-((6-{4-{trifluoromethyl)-1H-pyrazol-1-yl)pyridin-3-
yl)amino)propyl)benzamido) propanocic acid;
(+)-3-(4-(2,2-dimethyl-1-{(6-(4-(trifluoromethyl)- 1H-pyrazol-1-yl)pyridin-3-yl)aminoc)propyl)
benzamido)propanoic acid;

{-}3-(4-(2,2-dimethyl-1-{(6-(4-{trifluoromethyl)- 1TH-pyrazol-1-y|)pyridin-3-
yl)amino)propyl)benzamido)propanoic acid;
{+}3-(4-(2,2°dimethyl-1-{(6-(4~(trifluoromethyl)-1H-imidazol-1-yl)pyridin-3-
yl)amino)propyl)benzamido)propanoic acid;
(+)-3-(4-(2,2-dimethyl-1-((6-(4-(trifluoromethyl)-1H-imidazol-1-yl )pyridin-3-
yl)amino)propyl)benzamido) propanoic acid;
(-}3-(4-(2,2-dimethyl-1-{(6-(4-(trifluoromethyi)-1H-imidazol- 1-yl)pyridin-3-
yl)amino)propyl)benzamido) propancic acid;
(+/~)-3-(4-{1-[3,5-difluoro-4-(4-trifluoromethyl-pyrazol-1-yl}- phenoxyl-butyl}-benzoylamino)-
propionic acid; (+/-)-3-(4-{1-[4-(5-fluorc-indazol-2-y|}-phenoxy]-butyl}-benzoylamino)-
propicnic acid;
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(+/—-)-3+(4-{1-[4-(6-fluoro-indazol-2-yl}-phenoxy]-butyl}-benzoylamino)-propionic acid;
(8)-3-(4-(1-(4-(2H-indazol-2-y1)-3,5-dimethylphenoxy)butyl)benzamido) propancic acid;
(+\-)-3-(4-((3,3-dimethylcyclobutyl){6-(4-{trifluoromethyl)- 1H-imidazol-1-yl)pyridin-3-
ylamino)methyl}benzamido)propanoic acid;
(+\-)-3-(4-(1-(4-(2H-indazol-2-yl)-3,5-dimethylphenoxy)butyl)benzamido} propancic acid;
(+\-)-3-(6~(1-(6-(4-(trifluoromethyl)-1H-pyrazol-1-yi)pyridin-3-y}) butylamino)nicotinamido)
propanoic acid;
(+)-3-(4-((6-(4-chloro-3-methy!-1H-pyrazol-1-yl)pyridin-3-ylamino)(cyclopentyl)methyl)
benzamido) propanoic acid;

(-)-3-(4~((6-(4-chloro-3-methyi- 1H-pyrazol-1-yl)pyridin-3-ylamino)(cyclopentyl)methyl)
benzamido) propanoic acid; and
3-(4-(cyclopentyl(2-(4-(trifluoromethyl)-1H-imidazol-1-yl)pyrimidin-5-ylamino)methyi)
benzamido)propanoic acid;

or a pharmaceutically acceptable salt thereof.

18, A pharmaceutical composition comprising (i) a therapeutically effective
amount of a compound of any one of claims 1 to 17; or a pharmaceutically acceptable salt

thereof and (ii) a pharmaceutically acceptable excipient, diluent, or carrier.

19.  The compound of claim 1 that is (8)-3-(4-(1-(3,5-dimethyl-4-(4-
(triflucromethyl)-1H-pyrazol-1-yl) phenoxy)butyl)benzamido)propanoic acid or a

pharmaceutically acceptable salt thereof.

20.  The compound of claim 1 that is 3-(4~(cyclopentyl(6~(4-(trifluoromethyl)-1H-
pyrazol-1-yl)pyridine-3-ylamino)methyl)benzamido)propanoic acid, Isomer 1, or a
pharmaceutically acceptable salt thereof.

21.  The compound of claim 1 that is 3-(4-(1-(6-(4-tert-butyl-1H-pyrazol-1-
yl)pyridine-3-ylamino)butyl)benzamido)propanoic acid, Isomer 2, or a pharmaceutically
acceptable salt thereof.

22, The compound of claim 1 that is 3-(4-((3,3-dimethylcyclobuty!)(2-(4-
(trifluoromethyl)-1H-~pyrazol-1-yl)pyrimidin-5-yloxy)methyl)benzamido)propancic acid, [somer

1, or a pharmaceutically acceptable salt thereof.



