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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 10 the uses of
the compounds or compositions. BACKGROUND       Diabetes is a major public
health concern 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
15appropriate blood glucose levels. Two major forms of diabetes are
recognized. Type I diabetes, or insulin-dependent diabetes mellitus
(IDDMT1DM), is the result of an absolute deficiency of insulin. Type II
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 20insulin. Aggressive control of NIDDM T2DM with medication is
essential; otherwise it can progress into 13-cell failure and insulin
dependence.        Glucagon is a twenty nine amino acid peptide which is
secreted from the a 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 25to
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 glycogenolysis and gluconeogenesis. 30The glucagon
receptor is a 62 kDa protein that is activated by glucagon and is a 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), glucagonlike 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 35mainly expressed in the liver with lesser
amounts found in the kidney, heart, adipose tissue, spleen, thymus, adrenal
glands, pancreas, cerebral cortex and gastrointestinal  WO
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2 tract. Stimulation of the glucagon receptor results 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 5glucagon receptor in humans causes resistance to glucagon
and is associated with pancreatic a-cell hyperplasia, nesidioblastosis,
hyperglucagonemia and pancreatic neuroendocrine tumors. In rodent studies
with GCGR knockout mice and mice treated with GCGR antisense
oligonucleotides the mice exhibited improved fasting glucose, glucose
tolerance and pancreatic 8-cell function. In both healthy control animals
and 10animal 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
cynomolgus monkeys with GCGR-antagonizing antibodies (mAb B and mAb Ac) has
been shown to improve glycemic control without causing hypoglycemia. Recent
mice studies have further shown that antagonism of the 15 glucagon receptor
results in improved glucose homeostasis through a mechanism which requires
a functional GLP-1 receptor. Antagonism of the glucagon receptor resulted
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 8-cell function. 20A 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 25reducing 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 treatment for NIDDM T2DM and
associated complications, inter alia, hyperglycemia, dyslipidemia, insulin
resistance syndrome, hyperinsulinemia, hypertension, and obesity. 30Several
drugs in five major categories, each acting by different mechanisms, are
available for treating hyperglycemia and subsequently, NIDDM T2DM (Moller,
D. E., "New drug targets for Type 2 diabetes and the metabolic syndrome"
Nature 414; 821- 827, (2001)); (A) Insulin secretogogues, including
sulphonyl-ureas (e.g., glipizide, glimepiride, glyburide) and meglitinides
(e.g., nateglidine and repaglinide) enhance 35secretion of insulin by
acting on the pancreatic beta-cells. While this therapy can  WO
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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 5of alpha-glucosidase
(e.g., acarbose) decrease intestinal glucose absorption. These agents often
cause gastrointestinal disturbances. (D) Thiazolidinediones (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. 10 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; 15(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 20 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 Letters, 2004, 14(9), 2047-2050 each disclose
non-peptide compounds that act as glucagon receptor antagonists. 25Although
investigations are on-going, there still exists a need for a more effective
and safe therapeutic treatment for diabetes, particularly NIDDM. SUMMARY OF
THE INVENTION The present invention provides compounds of Formula I that
act as glucagon  30 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 (I)  WO
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R2I or a pharmaceutically acceptable salt thereof, wherein R1 is phenyl
optionally substituted with one to four substituents each independently  5
selected from halo, -S(0)2-(C1_3)alkyl, hydroxy, -C(0)NRaRb,
(C3-05)cycloalkyl, cyano, (Ci-C6)alkyl optionally substituted with one to
three fluoro, or (Ci-C6)alkoxy optionally substituted with one to three
fluoro; or a 6-membered heteroaryl group which is optionally fused with a
(C4-C7)cycloalkyl, phenyl or 5 to 6 membered heteroaryl, and wherein the
optionally fused 6-membered 10heteroaryl group is optionally substituted
with one to four substituents each independently selected from halo,
-S(0)2-(C1_3)alkyl, hydroxy, -C(0)NRaRb, cyano, (C1- C6)alkyl optionally
substituted with one to three fluoro, or (Ci-C6)alkoxy optionally
substituted with one to three fluoro; Ra and Rb are each independently H or
(Ci-C3)alkyl; 15R2 is H or (Ci-C3)alkyl; R3 is tetrazolyl, -CH2-tetrazolyl,
-(CH2)2S03H or -(CH2)2CO2H optionally substituted with a hydroxy or fluoro;
A1, A2, A3 and A4 are each independently CR4 or N, with the proviso that no
more than two of A1, A2, A3 and A4 are N; 20R4 at each occurrence is
independently H, halo, cyano, (Ci-C3)alkyl optionally substituted with one
to three fluoro, or (Ci-C3)alkoxy optionally substituted with one to three
fluoro; L is -X-CH(R5)- or -CH(R5)-X-; X is CH2, 0 or NH; 25R5 is
(Ci-C6)alkyl which is optionally substituted with one to three fluoro,
hydroxy or methoxy; (C3-C7)cycloalkyl which is optionally substituted with
one to two (Ci-C3)alkyl which are optionally substituted with one to three
fluoro or one to two (Ci-C3)alkyl and wherein one to two carbons of the
(C3-C7)cycloalkyl can be replaced with a NH, N(C1C3)alkyl, 0 or S; or
(C3-C7)cycloalkyl-(Ci-C6)alkyl wherein the (C3-C7)cycloalkyl group of
30said (C3-C7)cycloalkyl-(Ci-C6)alkyl is optionally substituted with one to
two (Ci-C3)alkyl which are optionally substituted with one to three fluoro;
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B1, B2, B3 and B4 are each independently CR6 or N, with the proviso that no
more than two of B1, B2, B3 and B4 are N;   R6 at each occurrence is
independently H, halo, (C1-C3)alkyl optionally substituted with one to
three fluoro, or (C1-C3)alkoxy optionally substituted with one to three
fluoro; and 5 further provided that when L is -X-CH(R5)- and X is CH2 or 0
then at least one of B1,  B2, B3 and B4 is N; when L is -X-CH(R5)- and X is
NH then at least one of A1, A2, A3, A4 is N; and when L is -CH(R5)-X- then
at least one of B1, B2, B3 and B4 is N. .A second embodimentof the present
invention is the compound of the first embodiment or a pharmaceutically
acceptable salt thereof, wherein R2 is hydrogen or 10 methyl and R3 is
-(CH2)2CO2H, -CH2CH(F)CO2H, or -CH2CH(OH)CO2H. 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 0. A fourth
embodiment of the present invention is the compound of the first or second
embodiments or a pharmaceutically acceptable salt thereof, wherein X is NH.
A fifith 15 embodiment of the present invention is the compound of the
first or second embodiment or a pharmaceutically acceptable salt thereof,
wherein X is CH2. A sixth embodiment of the present invention is the
compound of the fourth embodiment or a pharmaceutically acceptable salt
thereof wherein L is -X-CH(R5)- and one or two of B1, B2, B3 and B4 are N.
A seventh embodiment of the present invention is the compound of the fourth
20embodiment or a pharmaceutically acceptable salt thereof wherein L is
-CH(R5)-X- and one or two of A1, A2, A3 and A4 is N.       An eigth
embodiment of the present invention is the compound of any of the first
through seventh embodiments or a pharmaceutically acceptable salt thereof
wherein R5 is ethyl, propyl, isopropyl, isobutyl, t-butyl, pentyl,
neopentyl, cyclopropyl, cyclobutyl, 25cyclopentyl, cyclohexyl or
cyclopropylmethyl each optionally substituted with 1 to 3 fluoro and
wherein said cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl are each
optionally substituted with 1 to 2 methyl. A ninth embodiment of the
present invention is the compound of the sixth embodiment or a
pharmaceutically acceptable salt thereof wherein R1 is phenyl 30substituted
with a trifluoromethyl or halo; R2 is H; and provided that A1 and A2 are
not both N and further provided that A2 and A3 are not both N. A tenth
embodiment of the present invention is the compound of the seventh
embodiment or a pharmaceutically acceptable salt thereof wherein R1 is
phenyl substituted with a trifluoromethyl or halo; R2 is H; and provided
that one or two of A1, A2, A3 and A4 are N and further provided that 35 A2
and A3 are not both N. An eleventh embodiment of the present invention is
the  WO 2012/085745PCT/1B2011/055588 6 compound of the tenth embodiment or
a pharmaceutically acceptable salt thereof wherein R3 is -(CH2)2CO2H. A
twelth embodiment of the present invention is the compound of the eleventh
embodiment or a pharmaceutically acceptable salt thereof wherein R1 is
4-trifluoromethylphenyl or 4-chlorophenyl; and R4 and R6 at each
5occurrence are H. A thirteenth embodiment of the present invention is the
compound of 



the twelth embodiment or a pharmaceutically acceptable salt thereof wherein
B1 is N and B2, B3 and B4 are each CR6; B2 is N and B 1, B3 and B4 are each
CR6; B1 and B4 are each N and B2 and B3 are each CR6; B2 and B3 are each N
and B1 and B4 are each CR6; or B1 and B3 are each N and B2 and B4 are each
CR6. A fourteenth embodiment of 10the present invention is the compound of
the first embodiment or a pharmaceutically acceptable salt thereof wherein
A1 is N and A2, A3 and A4 are each CR4; A2 is N and A1, A3 and A4 are each
CR 4; A1 and A4 are each N and A2 and A3 are each CR4; or A1 and A3 are
each N and A2 and A4 are each CR4. A fifteenth embodiment of the present
invention is a compound selected from the 15group consisting of:
(+)-(R)-3-(6-(3-methyl-1-(4'-(trifluoromethyl)bipheny1-4-
yl)butylamino)nicotinamido) propanoic acid; 3-(6-(3-methy1-1-(4'-
(trifluoromethyl)bipheny1-4-yl)butylamino)nicotinamido) propanoic acid;
(-)-(S)-3-(6-(3-
methy1-1-(4'-(trifluoromethyl)bipheny1-4-yl)butylamino)nicotinamido)
propanoic acid; 3-
(2-(3-methy1-1-(4'-(trifluoromethyl)bipheny1-4-yl)butylamino)pyrimidine-5-c
arboxamido) 20propanoic acid;
(R)-3-(2-(3-methyl-1-(4'-(trifluoromethyl)bipheny1-4-
yl)butylamino)pyrimidine-5-carboxamido) propanoic acid;
(S)-3-(2-(3-methy1-1-(4'-
(trifluoromethyl)bipheny1-4-yl)butylamino)pyrimidine-5-carboxamido)
propanoic acid; 3-
(6-(1-(4'-(trifluoromethyl)bipheny1-4-yl)butylamino)nicotinamido)propanoic
acid; (R)-3-(6-
(1-(4'-(trifluoromethyl)bipheny1-4-yl)butylamino)nicotinamido)propanoic
acid; (S)-3-(6-(1-
25(4'-(trifluoromethyl)bipheny1-4-yl)butylamino)nicotinamido) propanoic
acid; 3-(6-(2- methy1-1-(4'-(trifluoromethyl)bipheny1-4-yl)propylamino)
nicotinamido) propanoic acid;3-
(6-(1-(4'-(trifluoromethyl)bipheny1-4-yl)propylamino)
nicotinamido)propanoic acid; (R)-3-
(6-(1-(4'-(trifluoromethyl)bipheny1-4-yl)propylamino)nicotinamido)propanoic
acid; (S)-3- (6-(1-(4'-(trifluoromethyl)
biphenyl-4-yl)propylamino)nicotinamido)propanoic acid; (+)-3-
30(6-(2-methyl-1-(4'-(trifluoromethyl)bipheny1-4-yl)propylamino)nicotinamid
o) propanoic acid;
(-)-3-(6-(2-methy1-1-(4'-(trifluoromethyl)bipheny1-4-yl)propylamino)nicotin
amido) propanoic acid;
3-(5-(3-methy1-1-(4'-(trifluoromethyl)bipheny1-4-yl)butylamino)pyrazine-
2-carboxamido) propanoic acid;
(R)-3-(5-(3-methyl-1-(4'-(trifluoromethyl)bipheny1-4-
yl)butylamino)pyrazine-2-carboxamido) propanoic acid;
(S)-3-(5-(3-methy1-1-(4'-
35(trifluoromethyl)bipheny1-4-yl)butylamino)pyrazine-2-carboxamido)
propanoic acid;  WO 2012/085745PCT/1B2011/055588 7
2-(3-methyl-1-(4'-(trifluoromethyl)bipheny1-4-yl)butylamino)-N-(1H-tetrazol
-5- yl)pyrimidine-5-carboxamide;
N-(3-(1H-tetrazol-5-ylamino)-3-oxopropy1)-6-(3-methyl-1-
(4'-(trifluoromethyl) biphenyl-4-yl)butylamino)nicotinamide;
N-((2H-tetrazol-5-yl)methyl)-
6-(3-methyl-1-(4'-(trifluoromethyl)biphenyl-4-y1) butylamino) nicotinamide;
2-(6-(3- 5methyl-1-(4'-(trifluoromethyl) biphenyl-4-yl)butylamino)
nicotinamido) ethanesulfonic 



acid;
3-(N-methyl-6-(3-methyl-1-(4'-(trifluoromethyl)biphenyl-4-y1)butylamino)
nicotinamido)propanoic acid; (2R)-2-hydroxy-3-(6-(3-methy1-1-(4'-
(trifluoromethyl)bipheny1-4-yl)butylamino) nicotinamido) propanoic acid;
3-(6-(3-methyl1 -(2-methy1-4'-(trifluoromethyl)biphenyl-4-y1)butylamino)
nicotinamido)propanoic acid; 3-
10(2-(3-methyl-1-(2-methy1-4'-(trifluoromethyl)biphenyl-4-y1)butylamino)pyr
imidine-5- carboxamido)propanoic acid;
3-(2-(1-(2,6-dimethy1-4'-(trifluoromethyl)bipheny1-4-y1)-3-
methylbutylamino) pyrimidine-5-carboxamido)propanoic acid;
3-(6-(1-(2,6-dimethy1-4'-
(trifluoromethyl)bipheny1-4-y1)-3-methylbutylamino) nicotinamido)propanoic
acid;
3-(6-(3-methyl-1-(6-(4-(trifluoromethyl)phenyl)pyridin-3-yl)butylamino)nico
tinamido) 15propanoic acid;
3-(5-(1-(4'-(trifluoromethyl)bipheny1-4-yl)butylamino)pyrazine-2-
carboxamido) propanoic acid; 3-(5-(1-(4'-(trifluoromethyl)bipheny1-4-
yl)propylamino)pyrazine-2-carboxamido) propanoic acid; 3-(6-(cyclobuty1(41-
(trifluoromethyl)bipheny1-4-yl)methylamino)nicotinamido) propanoic acid;
3-(6-(3,3-
dimethy1-1-(4'-(trifluoromethyl)bipheny1-4-yl)butylamino)nicotinamido)
propanoic acid; 3-
20(6-(cyclopropy1(41-(trifluoromethyl)bipheny1-4-yl)methylamino)nicotinamid
o) propanoic acid;
3-(6-(cyclopenty1(41-(trifluoromethyl)bipheny1-4-yl)methylamino)
nicotinamido) propanoic acid;
3-(6-(3-methyl-1-(4-(6-methylpyridin-3-yl)phenyl)
butylamino)nicotinamido)propanoic acid; 3-(6-(1-(bipheny1-4-y1)-3-
methylbutylamino)nicotinamido)propanoic acid;
3-(6-(1-(2'-fluorobipheny1-4-y1)-3-
25methylbutylamino)nicotinamido)propanoic acid;
3-(6-(1-(3'-chlorobipheny1-4-y1)-3- methylbutylamino)nicotinamido)propanoic
acid; 3-(6-(3-methyl-1-(4-(pyridin-3-
yl)phenyl)butylamino)nicotinamido)propanoic acid;
3-(6-(1-(3'-fluorobipheny1-4-y1)-3- methylbutylamino)nicotinamido)propanoic
acid; 3-(6-(3-methy1-1-(2'-methylbipheny1-4-
yl)butylamino)nicotinamido)propanoic acid;
3-(6-(1-(2'-methoxybipheny1-4-y1)-3-
30methylbutylamino)nicotinamido)propanoic acid;
3-(6-(1-(2'-chlorobipheny1-4-y1)-3- methylbutylamino)nicotinamido)propanoic
acid; 3-(6-(1-(4'-cyanobipheny1-4-y1)-3-
methylbutylamino)nicotinamido)propanoic acid;
3-(6-(1-(4'-ethoxybipheny1-4-y1)-3- methylbutylamino)nicotinamido)propanoic
acid; 3-(6-(1-(3'-methoxybipheny1-4-y1)-3-
methylbutylamino)nicotinamido)propanoic acid;
3-(6-(1-(2',6'-dimethylbipheny1-4-y1)-3-
35methylbutylamino)nicotinamido)propanoic acid;
3-(6-(1-(2',5'-dimethylbipheny1-4-y1)-3-  WO 2012/085745PCT/1B2011/055588 8
methylbutylamino)nicotinamido)propanoic acid;
3-(6-(3-methy1-1-(4'-methylbipheny1-4- yl)butylamino)nicotinamido)propanoic
acid; 3-(6-(1-(4'-fluorobipheny1-4-y1)-3-
methylbutylamino)nicotinamido)propanoic acid;
3-(6-(1-(4'-methoxybipheny1-4-y1)-3-
methylbutylamino)nicotinamido)propanoic acid;
3-(6-(1-(4'-chlorobipheny1-4-y1)-3-
5methylbutylamino)nicotinamido)propanoic acid;
3-(6-(1-(4'-ethylbipheny1-4-y1)-3- methylbutylamino)nicotinamido)propanoic
acid; 3-(6-(3-methyl-1-(4-(pyridin-2-
yl)phenyl)butylamino)nicotinamido)propanoic acid; 3-(6-(1-(4'-
(dimethylcarbamoyl)bipheny1-4-y1)-3-methylbutylamino)nicotinamido)
propanoic acid; 3-
(6-(1-(4'-isopropylbipheny1-4-y1)-3-methylbutylamino)nicotinamido)propanoic
acid; 3-(6- 



10(3-methyl-1-(4'-(trifluoromethoxy)bipheny1-4-yl)butylamino)nicotinamido)
propanoic acid;
3-(6-(3-methyl-1-(4'-(methylsulfonyl)bipheny1-4-yl)butylamino)nicotinamido)
propanoic acid;
3-(6-(3-methyl-1-(4-(6-(trifluoromethyppyridin-3-y1)phenyl)butylamino)nicot
inamido) propanoic acid;
3-(6-(1-(2,6-dimethy1-4'-(trifluoromethyl)bipheny1-4-ylamino)-3-
methylbutyl) nicotinamido)propanoic acid; (R)-3-(6-(1-(2,6-dimethy1-4'-
15(trifluoromethyl)bipheny1-4-ylamino)-3-methylbutyl)
nicotinamido)propanoic acid; (S)-3-
(6-(1-(2,6-dimethy1-4'-(trifluoromethyl)bipheny1-4-ylamino)-3-methylbutyl)
nicotinamido)propanoic acid;
3-(6-(3-methyl-1-(4'-(trifluoromethyl)bipheny1-4-
ylamino)butypnicotinamido) propanoic acid; (R)-3-(6-(3-methy1-1-(4'-
(trifluoromethyl)bipheny1-4-ylamino)butypnicotinamido) propanoic acid;
(S)-3-(6-(3- 20methyl-1-(4'-(trifluoromethyl)bipheny1-4-ylamino)butyl)
nicotinamido) propanoic acid; 3-
(6-(3-methy1-1-(6-(4-(trifluoromethyl)phenyl)pyridin-3-ylamino)butypnicotin
amido) propanoic acid;
3-(6-(3-methyl-1-(5-methy1-6-(4-(trifluoromethyl)phenyl)pyridin-3-
ylamino)butyl) nicotinamido)propanoic acid; 3-(6-(1-(5-methy1-6-(4-
(trifluoromethyl)phenyl)pyridin-3-ylamino)butyl) nicotinamido) propanoic
acid; 3-(6-(1-(4'-
25(trifluoromethyl)bipheny1-4-ylamino)ethyl)nicotinamido) propanoic acid;
3-(6-(1-(5- methy1-6-(4-(trifluoromethyl)phenyl)pyridin-3-ylamino)propyl)
nicotinamido)propanoic acid;
N-((1H-tetrazol-5-yl)methyl)-6-(3-methyl-1-(4'-(trifluoromethyl)biphenyl-4-
ylamino) butypnicotinamide;
6-(3-methy1-1-(4'-(trifluoromethyl)bipheny1-4-ylamino)buty1)-N-(2Htetrazol-
5-y1)nicotinamide;
303-(4-(1-(6-(4-(trifluoromethyl)phenyl)pyridazin-3-ylamino)butyl)benzamido
)propanoic acid;
3-(4-(1-(2-(4-(trifluoromethyl)phenyl)pyrimidin-5-ylamino)butyl)benzamido)
propanoic acid; (R)-3-(4-(1-(2-(4-(trifluoromethyl)phenyl)pyrimidin-5-
ylamino)butyl)benzamido) propanoic acid;
(S)-3-(4-(1-(2-(4-(trifluoromethyl)phenyl)
pyrimidin-5-ylamino)butyl)benzamido) propanoic acid; 3-(6-(3-methy1-1-(4'-
WO 2012/085745PCT/1B2011/055588 9
(trifluoromethyl)bipheny1-4-yloxy)butyl)nicotinamido)propanoic acid;
3-(6-(3-methy1-1-(4'-
(trifluoromethyl)bipheny1-4-yl)butoxy)nicotinamido)propanoic acid; and
3-(6-(1-(4'-(trifluoromethyl)bipheny1-4-yloxy)ethyl)nicotinamido)propanoic
acid; or a pharmaceutically acceptable salt thereof. 5A sixteenth
embodiment of the present invention is a compound selected from the group
consisting of: (-)-(S)-3-(6-(3-methy1-1-(4'-(trifluoromethyl)bipheny1-4-
yl)butylamino)nicotinamido) propanoic acid;
3-(2-(3-methyl-1-(4'-(trifluoromethyl)
biphenyl-4-yl)butylamino)pyrimidine-5-carboxamido)propanoic acid;
3-(6-(1-(4'- (trifluoromethyl)bipheny1-4-yl)propylamino)nicotinamido)
propanoic acid; 3-(5-(3-methyl-
101-(4'-(trifluoromethyl)bipheny1-4-yl)butylamino) pyrazine-2-carboxamido)
propanoic acid;
(+/-)-3-(4-(1-(2-(4-(trifluoromethyl)phenyl)pyrimidin-5-ylamino)butyl)benza
mido) propanoic acid; (-)-3-(6-(2-methyl-1-(4'-(trifluoromethyl)
bipheny1-4- yl)propylamino)nicotinamido) propanoic acid; or a
pharmaceutically acceptable salt thereof. 



15A further embodiment of the present invention is a compound of Formula 1
or a pharmaceutically acceptable salt thereof, wherein R1 is phenyl
optionally substituted with one to four substituents each independently 20
selected from halo, -S(0)2-(C1_3)alkyl, hydroxy, -C(0)NRaRb,
(C3-05)cycloalkyl, cyano, (Ci-C6)alkyl optionally substituted with one to
three fluoro, or (Ci-C6)alkoxy optionally substituted with one to three
fluoro; or a 6-membered heteroaryl group which is optionally fused with a
(C4-C7)cycloalkyl, phenyl or 5 to 6 membered heteroaryl, and wherein the
optionally fused 6-membered 25heteroaryl group is optionally substituted
with one to four substituents each independently selected from halo,
-S(0)2-(C1_3)alkyl, hydroxy, -C(0)NRaRb, cyano, (C1- C6)alkyl optionally
substituted with one to three fluoro, or (Ci-C6)alkoxy optionally
substituted with one to three fluoro; Ra and Rb are each independently H or
(Ci-C3)alkyl; 30R2 is H or (Ci-C3)alkyl; R3 is tetrazolyl, -CH2-tetrazolyl,
-(CH2)2S03H or -(CH2)2CO2H optionally substituted with a hydroxy or fluoro;
WO 2012/085745PCT/1B2011/055588 10 A1, A2, A3 and A4 are each independently
CR4 or N, with the proviso that no more than two of A1, A2, A3 and A4 are
N;   R4 at each occurrence is independently H, halo, cyano, (C1-C3)alkyl
optionally substituted with one to three fluoro, or (C1-C3)alkoxy
optionally substituted with one to 5three fluoro; L is -X-CH(R5)- or
-CH(R5)-X-; X is CH2, 0 or NH; R5 is (C1-C6)alkyl which is optionally
substituted with one to three fluoro, hydroxy or methoxy; (C3-C7)cycloalkyl
which is optionally substituted with one to two (C1-C3)alkyl 



10which are optionally substituted with one to three fluoro or one to two
(C1-C3)alkyl, or (C1-C3)alkoxy which are optionally substituted with one to
three fluoro, and wherein one to two carbons of the (C3-C7)cycloalkyl can
be replaced with a NH, N(C1-C3)alkyl, 0 or S; or
(C3-C7)cycloalkyl-(C1-C6)alkyl wherein the (C3-C7)cycloalkyl group of said
(C3- C7)cycloalkyl-(C1-C6)alkyl is optionally substituted with one to two
(C1-C3)alkyl which 15are optionally substituted with one to three fluoro;
B1, B2, B3 and B4 are each independently CR6 or N, with the proviso that no
more than two of B1, B2, B3 and B4 are N;    R6 at each occurrence is
independently H, halo, (C1-C3)alkyl optionally substituted with one to
three fluoro, or (C1-C3)alkoxy optionally substituted with one to three
fluoro; and 20 further provided that when L is -X-CH(R5)- and X is CH2 or 0
then at least one of B1, B2, B3 and B4 is N; when L is -X-CH(R5)- and X is
NH then at least one of A1, A2, A3, A4 is N; and when L is -CH(R5)-X- then
at least one of B1, B2, B3 and B4 is N.       Yet another embodiment of the
present invention is a compound selected from the group consisting of
(S)-N-({6-[(3-methyl-1-{445-(trifluoromethyl) pyridin-2-
25yl]phenyllbutypamino]pyridin-3-ylIcarbonylybeta-alanine;
(+/-)-N-({6-[(cyclohexy1{244- (trifluoromethyl)phenyl]
pyrimidin-5-yllmethypamino]pyridin-3-ylIcarbonylybeta-alanine;
()-3-(4-(1-((5-(4-(trifluoromethyl)phenyl)pyrazin-2-yl)amino)butyl)benzamid
o) propanoic acid; (S)-3-(4-(1-((5-(4-(trifluoromethyl)
phenyl)pyrazin-2-yl)amino)butyl)benzamido) propanoic acid;
30(R)-3-(4-(1-((5-(4-(trifluoromethyl)phenyl)pyrazin-2-yl)amino)butyl)benza
mido) propanoic acid;
3-(N-methyl-6-((3-methyl-1-(4'-(trifluoromethy1)41,11-biphenyl]-4-
yl)butypamino)nicotinamido)propanoic acid;
()-3-(6-(((tetrahydro-2H-pyran-4-y1)(41-
(trifluoromethy1)41,11-biphenyl]-4-yl)methypamino)nicotinamido)propanoic
acid; ()-3-(6-
((1-(2-cyano-4'-(trifluoromethy1)41,11-biphenyl]-4-yl)butypamino)
nicotinamido) 35propanoic acid;
(+/-)-3-({543-methyl-1-(4'-trifluoromethyl-biphenyl-4-y1)-butylamino]-  WO
2012/085745PCT/1B2011/055588 11 pyrimidine-2-carbonyl}-amino)-propionic
acid;
3-({5-[(R)-3-methy1-1-(4'-trifluoromethylbipheny1-4-y1)-butylamino]-pyrimid
ine-2-carbonyll-amino)-propionic acid; 3-({5-[(S)-3-
methy1-1-(4'-trifluoromethyl-bipheny1-4-y1)-butylamino]-pyrimidine-2-carbon
yll-amino)- propionic acid;
3-[(6-{(S)-3-methyl-142-(4-trifluoromethyl-pheny1)-pyrimidin-5-y1]-
5butylaminol-pyridine-3-carbonyl)amino]-propionic acid;
(+/-)-3-(6-(4,4,4-trifluoro-1-(4'-
(trifluoromethyl)bipheny1-4-yl)butylamino) nicotinamido) propanoic acid;
3-(6-(2-
cyclopropy1-1-(4'-(trifluoromethyl)bipheny1-4-ypethylamino)nicotinamido)
propanoic acid;
3-(6-(3-methyl-1-(5-methy1-6-(4-(trifluoromethyl)phenyl)pyridin-3-y1)butyla
mino) nicotinamido)propanoic acid;
3-(6-(1-(6-(4-chloropheny1)-5-methylpyridin-3-ylamino)-3-
10methylbutyl)nicotinamido) propanoic acid;
3-(2-(1-(4'-(trifluoromethyl)bipheny1-4-
yl)butylamino)pyrimidine-5-carboxamido)propanoic acid; 3-(4-(1-(6-(4-
(trifluoromethyl)phenyl)pyridin-3-ylamino)butyl)benzamido)propanoic acid;
(+/-)-3-(6-(3-
methy1-1-(2-(4-(trifluoromethyl)phenyl)pyrimidin-5-yl)butylamino)
nicotinamido)propanoic acid;
(R)-3-(6-(3-methyl-1-(6-(4-(trifluoromethyl)phenyl)pyridin-3-yl)butylamino)
15nicotinamido)propanoic acid;
(S)-3-(6-(3-methyl-1-(6-(4-(trifluoromethyl)phenyl) pyridin- 



3-yl)butylamino) nicotinamido)propanoic acid; (+/-)-3-(6-(3-methy1-1-(4-(5-
(trifluoromethyppyridin-2-y1)phenyl)butylamino) nicotinamido)propanoic
acid; 3-(6-(1-(2-
methoxy-4'-(trifluoromethyl)bipheny1-4-yl)butylamino)nicotinamido)
propanoic acid; 3-(6-
(1-(3-methoxy-4'-(trifluoromethyl)bipheny1-4-yl)butylamino)nicotinamido)
propanoic acid;
203-(6-(1-(2-(4-(trifluoromethoxy)phenyl)pyrimidin-5-yl)butylamino)nicotina
mido) propanoic acid;
(R)-3-(6-(cyclopenty1(41-fluorobipheny1-4-yl)methylamino)nicotinamido)propa
noic acid;
(S)-3-(6-(cyclopenty1(41-fluorobipheny1-4-yl)methylamino)nicotinamido)propa
noic acid;
3-(6-(cyclopenty1(2-(4-(trifluoromethyl)phenyl)pyrimidin-5-y1)methylamino)
nicotinamido)propanoic acid; (R)-3-(6-((tetrahydro-2H-pyran-4-y1)(41-
25(trifluoromethyl)bipheny1-4-yl)methylamino) nicotinamido)propanoic acid;
(S)-3-(6-
((tetrahydro-2H-pyran-4-y1)(4'-(trifluoromethyl)bipheny1-4-yl)methylamino)
nicotinamido)propanoic acid;
3-(4-(3-methyl-1-(2-(4-(trifluoromethyl)phenyl)pyrimidin-5-
ylamino)butyl)benzamido) propanoic acid; 3-(3-(3-methy1-1-(2-(4-
(trifluoromethyl)phenyl)pyrimidin-5-ylamino)butyl) picolinamido)propanoic
acid; 3-(6-((3-
30methoxycyclobutyl)(41-(trifluoromethyl)bipheny1-4-yl)methylamino)
nicotinamido)propanoic acid;
3-(6-((tetrahydro-2H-pyran-3-y1)(41-(trifluoromethyl)bipheny1-4-yl)methylam
ino) nicotinamido)propanoic acid;
(R)-3-(6-(cyclopenty1(2-(4-(trifluoromethyl)phenyl)
pyrimidin-5-yl)methylamino) nicotinamido)propanoic acid;
(S)-3-(6-(cyclopenty1(2-(4-
35(trifluoromethyl)phenyl)pyrimidin-5-yl)methylamino)
nicotinamido)propanoic acid; (R)-3-  WO 2012/085745PCT/1B2011/055588 12
(6-(1-(2-(4-(trifluoromethyl)phenyl)pyrimidin-5-yl)butylamino)
nicotinamido) propanoic acid; and
(S)-3-(6-(1-(2-(4-(trifluoromethyl)phenyl)pyrimidin-5-
yl)butylamino)nicotinamido) propanoic acid; or a pharmaceutically
acceptable salt thereof. 5Another aspect of the present invention is a
pharmaceutical composition that comprises (1) a compound of the present
invention, and (2) a pharmaceutically 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 10herein).
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 15human, in need of such treatment a therapeutically effective amount of
a compound of the present invention, or a pharmaceutical composition
thereof. Diseases, disorders, or conditions mediated by glucagon include
Type II 



diabetes, hyperglycemia, metabolic syndrome, impaired glucose tolerance,
glucosuria, cataracts, diabetic neuropathy, diabetic nephropathy, diabetic
retinopathy, obesity, 20dyslididemia, hypertension, hyperinsulinemia, and
insulin resistance syndrome. Preferred diseases, disorders, or conditions
include Type II diabetes, hyperglycemia, impaired glucose tolerance,
obesity, and insulin resistance syndrome. More preferred are Type ll
diabetes, hyperglycemia, and obesity. Most preferred is Type ll diabetes.
In yet another aspect of the present invention is a method of reducing the
level of 25blood glucose in a mammal, preferably a human, 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 pharmaceutical composition thereof.       Compounds of the present
invention may be administered in combination with other pharmaceutical
agents (in particular, anti-obesity and anti-diabetic agents 30described
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 composition
comprising a compound of the present 35invention and a pharmaceutically
acceptable excipient, diluent, or carrier, and (ii) a  WO
2012/085745PCT/1B2011/055588 13 second composition comprising at least one
additional pharmaceutical agent described herein and a pharmaceutically
acceptable excipient, diluent, or carrier. The pharmaceutical compositions
may be administered simultaneously or sequentially and in any order.
5Definitions       As used herein, the term "alkyl" refers to a hydrocarbon
radical of the general formula CnEl2n4-1. The alkane radical may be
straight or branched. For example, the term "(Ci-C6)alkyl" refers to a
monovalent, straight, or branched aliphatic group containing 1 to 6 carbon
atoms (e.g., methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl, s-
10butyl, t-butyl, n-pentyl, 1-methylbutyl, 2-methylbutyl, 3-methylbutyl,
neopentyl, 3,3- dimethylpropyl, hexyl, 2-methylpentyl, and the like).
Similarly, the alkyl portion (i.e., alkyl moiety) of an alkoxy, acyl (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 



15substituted with one or more substituents (generally, one to three
substituents except in the case of halogen substituents such as perchloro
or perfluoroalkyls).       The term "cycloalkyl" 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, (C3-C7)cycloalkyl 20include
groups such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cyclohexenyl, cycloheptyl, norbornyl (bicyclo[2.2.1]heptyl) and the like.
The phrase "5 to 6 membered heteroaryl" means a radical of a 5 or 6
membered heteroaromatic ring. The heteroaromatic ring can contain 1 to 4
heteroatoms selected from N, 0 and S. 5 to 6 membered heteroaryl groups
include pyrrolyl, furanyl, thienyl, 25imidazolyl, thiazolyl, oxazolyl,
triazolyl, tetrazolyl, pyridinyl, pyrimidinyl, pyrazinyl, triazinyl and the
like. Preferred 5 to 6 membered heteroaryl groups include pyridinyl,
pyrimidinyl or pyrazinyl. The phrase "6 membered heteroaryl" wherein the
ring is a 6 membered heteroaromatic ring. The phrase "therapeutically
effective amount" means an amount of a compound 30of the present invention
that (i) treats or prevents the particular disease, condition, or disorder,
(ii) attenuates, ameliorates, or eliminates one or more 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., 35dogs, cats and horses), food-source
animals, zoo animals, marine animals, birds and  WO
2012/085745PCT/1B2011/055588 14 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 5ingredients 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 



10of 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 15the 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 otherwise) refer to compounds of Formula I and any
pharmaceutically acceptable salts of the compounds, as well as, all
stereoisomers (including diastereoisomers and 20enantiomers), 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. 25DETAILED DESCRIPTION
Compounds 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 (Milwaukee, WI) or are readily 30prepared 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 Bei!steins Handbuch
der organischen Chemie, 4, Aufl. ed. Springer-Verlag, Berlin, including
supplements (also available via the Bei!stein online database)).  WO
2012/085745PCT/1B2011/055588 15       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 5routes 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 



10conventional chemistry well known to those skilled in the art. In 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 15groups (NH-Pg) include acetyl, trifluoroacetyl,
t-butoxycarbonyl (BOC), benzyloxycarbonyl (CBz) and
9-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 (0-Pg)
include for example, allyl, acetyl, silyl, benzyl, para-methoxybenzyl,
trityl, and the like. The 20need 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 I outlines the
general procedures that can be used to provide compounds of the present
invention of Formula I. 25  WO 2012/085745PCT/1B2011/055588 16 Reaction
Scheme I B4.-B30 AzkA31\ Pd catalyst ,, - , -AzIA3B ....--,20-R IV + Lg-'
A1-A2 ID --L ' > R 11_' 



VIV    R2 R3'-I?1HA4kA3B4:B3 0  IR1----L---(\i< couple and
deprotectA1.A2B1-B2 N_R3 if necessary IR2        Reaction Scheme I provides
a general route which can be employed to prepare compounds of Formula I.
More specific details of the transformations depicted are 5provided in
Reaction Schemes II-VI below. In step one of Reaction Scheme I a metallated
compound R1-M of Formula VII and the compound of Formula VI are coupled
using a palladium catalyzed coupling reaction. In the compound of Formula
VII M represents a metal and in the compound of Formula VI Lg is an
appropriate leaving group, such as a halide or triflate. The compound of
Formula V can then be reacted 10with the compound of Formula IV to provide
the compound of Formula III. In the compound of Formula V L' represents a
precursor group which is, along with R" in the compound of Formula IV,
coverted into the linker L in the compound of Formula III. The compound of
Formula III can then be hydrolyzed to provide the free acid of Formula II
which can then be subjected to an amide coupling reaction with the amine
R3'IR2NH, 15 followed by deprotection if necessary to provide the compound
of Formula I. The group R3' in the amine R3'IR2NH can represent either R3
itself or a protected version of R3 which can be subsequently deprotected
to provide R3.          Reaction Scheme II outlines the general procedures
that can be used to provide compounds of the present invention having
Formula la. The compounds of Formula la 20are of Formula I wherein L is
-C(R5)-X-, X is NH and R2 is H.  WO 2012/085745PCT/1B2011/055588 



17 Reaction Scheme II 0 NH2,0 Pd catalystkkA3 0VilaAL6A3 N-S R1-K\  ')-(/
A1A2 HA1A2 H VilaVia 134133 0 B1.-2 0-R IVa' IVa 134133 0134133 0 HN-K\
hydrolysisA4=A3 HN-(\  Rl_K\B1-B2 0-R  B1-B2 OH A1.A2 R5A1A2 R5 IllaIla
B4B3 p R3'-NH2A4-A3 HN-(\  52 couple and deprotea  1_( ,)--( R 



BB HN-R3 A .A2 if necessaryla The substituted aldehyde of Formula Vila may
be formed by a palladium 5 catalysed coupling between a metallated compound
R1-M of Formula Villa' and the aldehyde derivative of general Formula
Villa. Preferably, the reaction is carried out between the boronate ester
Villa' (where M is B(OR')2and R' is H or lower alkyl) and an aldehyde
derivative Villa (wherein Lg is OSO2CF3, CI, Br or I) using a suitable
palladium catalyst, a suitable phosphine ligand and a suitable base in the
presence of a suitable 10solvent 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)dipalladium, bis
(dibenzylideneacetone) palladium, palladium acetate or
(1,1'-bis(diphenylphosphino) 15ferrocene) dichloropalladium. A suitable
phosphine ligand is tricyclohexylphosphine, 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. Alternatively,
the cross coupling may be carried out between the trimethyl 20stannane of
general Formula Villa' (wherein M is SnMe3) and aldehyde derivative of
Formula Villa using a suitable catalyst, such as
tetrakis(triphenylphosphine)palladium, an optional copper (I) source, such
as copper (I) 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  WO
2012/085745PCT/1B2011/055588 18 metallated compounds R1-M (where M is MgX'
or ZnX' and X' is a halide) with the derivative Villa using a suitable
palladium catalyst, a suitable phosphine base, an optional copper (I)
source, and a suitable base in the presence of a suitable solvent at a
temperature of typically around reflux, can also be employed. 5Suitable
palladium catalysts are tris(dibenzylideneacetone)dipalladium,
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 (I)
source is copper (I) chloride. Suitable bases are potassium carbonate or
sodium hydrogen 



10carbonate. Suitable solvents are DME, 1,4-dioxane or. THF/water.
The substituted aldehyde of Formula Vila can then be reacted with an
alkylsulfinamide such as 2-methylpropane-2-sulfinamide Vila' in an
appropriate solvent such as dichloromethane in the presence of
titanium(IV)ethoxide, typically at a temperature from room temperature up
to reflux for a period of 1 to 24 hours to provide 15 the compound of
Formula Via. The compound of Formula Via is then alkylated using an
appropriate alkylating agent R5-M (Via'), such as a Grignard reagent
wherein M represents a magnesium halide, or a reagent where M represents a
zinc halide or an organolithium reagent wherein M represent lithium. The
reaction is typically carried out in an appropriate solvent such as THF at
a temperature of -78 C to room temperature 20 for a period of 30 minutes to
24 hours to provide the compound of Formula Va. The sulfinamide compound of
Formula Va can then be treated with an acid, such as HCI in an appropriate
solvent such as diethyl ether, dioxane or methanol typically at room
temperature for a period of 1 to 24 hours to provide the amine compound of
Formula IVa (depicted as the hydrochloride salt). 25The amine of Formula
IVa can then be reacted with an appropriately substituted compound of
Formula IVa'. The compound of Formula IVa' is one in which the group Lg
represents an appropriate leaving group such as a halide or triflate and
the group R typically represents lower alkyl such as methyl, ethyl or
t-butyl, although other groups which provide hydrolyzable esters can be
employed. The reaction of the compound of 30Formula IVa with the compound
of Formula IVa' is carried out in an appropriate solvent, such as
N,N-dimethylformamide, in the presence of a base, such as potassium
carbonate, at a temperature of room temperature to 120 C for a period of 1
to 24 hours to provide the compound of Formula Illa.             The
compound of Formula Illa then undergoes hydrolysis to provide the 35
compound of Formula Ila. Depending on which R group is present in the ester
of  WO 2012/085745PCT/1B2011/055588 19 Formula IIla, appropriate acid or
base catalyzed hydrolysis can be carried out to provide the corresponding
free acid in the compound of Formula Ila. For example, when R represents
methyl, hydrolysis is typically carried out with aqueous sodium hydroxide
or lithium hydroxide in a mixture of methanol and tetrahydrofuran at a
temperature from 5 room temperature up to 80 C for 15 minutes to 24 hours.
Conversion of the compound of Formula Ila to provide the compound of
Formula la can be carried out using standard amide coupling conditions.
Amide coupling is carried out using standard literature conditions. The
acid of Formula Ila can be converted to the corresponsing acid chloride
using a suitable chlorinating agent, such 10 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 R3'-NH2 in the presence of a
base, such as triethylamine or diisopropylethylamine, in a suitable
solvent, such as dichloromethane or toluene, at a 15 temperature of between
0 C and room temperature. R3' can represent either R3 itself or a protected
version of R3 which can be subsequently deprotected to provide R3.
Alternatively, the acid (11a) 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 EDCI.HCI, 20HOBT is typically added. EDCI is
1-ethy1-3-(3-dimethylaminopropyl)carbodiimide; 



HBTU is 0-Benzotriazole-N,N,N',V-tetramethyluronium hexafluorophosphate;
HATU is 0-(7-Azabenzotriazol-1-y1)-N,N,N',V-tetramethyluronium
hexafluorophosphate; PyBop is Benzotriazol-1-yloxytripyrrolidinophosphonium
hexafluorophosphate; DCC is dicyclohexylcarbodiimide; CDI is
N,N'-carbonyldiimidazole and HOBT is 1-hydroxy 25benzotriazole. 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 R3' represents a protected version of R3, subsequent deprotection can
then be carried out by methods known in the art to provide R3. For example,
when R3 is an ester, appropriate acid or base catalyzed hydrolysis can be
carried out to provide the 30corresponding free acid in the compound of
Formula la.       Reaction Scheme III outlines the general procedures one
could use to provide compounds of the present invention having Formula lb.
The compounds of Formula lb are of Formula I wherein L is -X-C(R5)-, X is
NH and R2 is H.  WO 2012/085745PCT/1B2011/055588 20 Reaction Scheme IIA
provides an alternative method for the preparation of the compounds of
Formula la wherein the amine compound of Formula IVa is prepared from the
corresponding nitrile of Formula Va. Reaction Scheme IIA B4zB3 0 R5MLg---
A4:A3A4:A3 Va'NH2B1-B20-R IVa' R1-iN  R1-, A1-A2reductionA1-A2R5 Va B4=B3 0
A4:A3 HN---(\ 



0 R1_ KB...-4i b 0-R A1-A2R5 IIla a4z-B3 ,0 hydrolysisA4:A3 HN--(\ i) 0
(Bi..., 0 OH Al-A2R5 Ila  B4z-B30 R3'-NH2A4:A3 HN---(\ couple and deprotect
R1-i( 2B1-B2 HN-R3 if necessaryA1-AR5 5la       The nitrile of Formula Va
is reacted with an appropriate Grignard reagent R5-M wherein M represents a
magnesium halide such as magnesium chloride or 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 10C 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 IVa. The compound of Formula IVa is then converted to the compound
of Formula la as 15previously described for Reaction Scheme II.  WO
2012/085745PCT/1B2011/055588 21 Reaction Scheme III HB4.71330 a)
0131-B20--R IVb'    hydrolysis R5B4:1330 A4:A3 ) B1-B2OH A1-A2 Ilb R3'-NH2
R5B4z-B30 A4:A3 R14 i)-NH B1-B2 HN-R3 A1-A2 



lb   couple and deprotect if necessary       The amine of Formula IVb can
be converted to the compound of Formula IIlb by 5 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 R5-M of Formula IVb". The reaction of the amine of
Formula IVb with the aldehyde of Formula IVb' to provide the corresponding
aldimine is carried out in an appropriate solvent, such as toluene,
typically in the presence of molecular sieves, at a 10 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 reaction, such as tetrahydrofuran. Typically, an appropriate
metallated alkylating agent, such as a Grignard reagent R5-M of Formula
IVb" where M represents a metal such as a 15magnesium 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 111b. When
R5-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 IIlb (see lshihara, K. et al.; JACS, 2006, 128, 9998.
20Alternatively, the compound of Formula IIlb can be prepared by reaction
of an amine of Formula IVb and a ketone of Formula !VIC followed by
reduction of the resulting imine. The reaction can be carried out under
typical reductive amination conditions to provide the compound of Formula
111b. For example, the amine of Formula IVb and ketone !VIC in an
appropriate solvent such as dimethoxyethane and in the 25presence of
molecular sieves and para-toluene sulfonic acid can be reacted at room  WO
2012/085745PCT/1B2011/055588 22 



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 111b. 5The compound of Formula Illb can be hydrolyzed
to provide the free acid compound of Formula Ilb by methods as previously
described for the preparation of the compound of Formula Ila in Reaction
Scheme II. The free acid compound of Formula Ilb can then undergoe amide
coupling conditions followed by deprotection if necessary to provide the
compound of Formula lb as previously described for the conversion of the
10compound of Formula Ila to Formula la in Reaction Scheme II.
Reaction Scheme IV outlines the general procedures that can be used to
provide compounds of the present invention having Formula lc. The compounds
of Formula lc are of Formula I wherein L is -X-C(R5)-, X is 0 and R2 is H.
15Reaction Scheme IV HB4::B30R5-MR5B4:B3 1)\AlA _ 2 '-'iVe  0B1-B2O-RVc'HOB
1b ._-_  O-R' VcIVc  R5B4:-.B30 A4:A3 B1-132O-R A1-A2 Illc R5 R3'-NH2A4:A3 



couple and deprotect if necessaryAi_A2 R51347-B30 A4:A3 B1-B2OH Al_ A2Ilc
B4-7B3 BHN-R3 lc        The compound of Formula IVc is prepared by reaction
of an aldehyde of Formula Vc with an appropriate metallated alkylating
compound R5-M (Vc'). Typically, R5-M is a 20 Grignard reagent in which M
represents a magnesium halide, such as magnesium chloride or magnesium
bromide. The reaction is carried out in an appropriate solvent, such as
tetrahydrofuran, 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 IVc.
The alcohol IVc is then coupled with the phenol of Formula IVc' using
phenolic ether Mitsunobu reaction  WO 2012/085745PCT/1B2011/055588 23
conditions (see e.g Mitsunobu, 0.; Synthesis, 1981, 1; Lepore, S.D. et al.
J. Org. Chem, 2003, 68(21), 8261-8263) to provide the compound of Formula
IIlc. 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 5 diisopropylazodicarboxylate (DIAD)
and a phosphine ligand such as triphenylphosphine. The reaction is
typically run at a temperature from about 0 C to room temperature for 1 to
24 hours. The compound IIlc can then be hydrolyzed to the compound of
Formula Ilc followed by amide formation and deprotection, as necessary, to
provide the compound of Formula lc as previously described for the
corresponding steps in Reaction Scheme 10II.       Reaction Scheme V
outlines the general procedures that can be used to provide compounds of
the present invention having Formula Id. The compounds of Formula Id are of
Formula I wherein L is -C(R5)-X-, X is 0 and R2 is H. 15 Reaction Scheme V
A4:A3 0 



R1-- ,/ A1_ A2H Vd R5-M B4:13'30 HO-4 i) , Azi:A3OHB1....-In , 0-R R1--
(IVd'  A1..A2R51' IVd  Vd'    Bzi:B30 A4:A30---(\  Rti(B1---2 biO-R A1_
A2R5 



IIId   Bzi:B30 hydrolysisA4:A30-4   Rt_i)(Bi...B2OH At - 2 A R5 lid    The
compound of Formula Id is prepared in an analogous manner to the
preparation of the compound of Formula lc in Reaction Scheme IV by
substituting the 20compounds of Formula Vd, Vd', IVd, IVd', II Id and lid
for the compounds Vc, Vc', IVc, IVc', IIlc and Ilc as previously described.
WO 2012/085745PCT/1B2011/055588 24       Reaction Scheme VI 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 I
wherein L is -X-C(R5)-, X is CH2 and R2 is H. Reaction Scheme VI B4:1330
A4:A3a) base 



A4:A3\ Lg- Al-A2P+(Ph)3Br- 0,B4zB30SktA2 Vileb)  ,/< R5B1-B2 O-R Vile' R1M
Vie A4:A3 A1-A2 R5B4r.B30  hydrolysis B1-B2 O-R A4:A3 Al-A2 R5B4:-.B30 \
B1,2 inOH IVe R3'-NH2 couple Ve 



R5R5B4r.B3 p A4:A3B4:B3 0 hydrogenate, A4 A3 ) (\\ R1-/B1
-B2NH-R3'RtiB1-B2NH-R3' A1-A2A1-A2IlleIle           The phosphomium bromide
compound of Formula Vile may be treated with an appropriate base and then
reacted with the ketone derivative of Formula Vile' to provide the olefinic
compound of Formula Vie. The compound of Formula Vile is typically treated
with a base such as lithium bis(trimethylsilyl)amide (LHMDS) in an
appropriate 10solvent 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-butyl lithium. The compound of Formula Vie can then be reacted with the
metallated 15compound R1-M (Vie'), typically by a palladium catalyzed
coupling reaction, as was described previously for the first step in
Reaction Scheme II to provide the compound of Formula Ve. 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
20 free acid of Formula IVe can then be reacted with the amine R3'-NH2
using the amide coupling conditions previously described for Reaction
Scheme II to provide the compound of Formula Ille. The compound of Formula
Ille is then subjected to  WO 2012/085745PCT/1B2011/055588 25 hydrogenation
to reduce the olefinic moiety and provide the compound of Formula Ile. 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. 



5 Hydrogenation apparatus such as the ThalesNano H-Cube(r) hydrogenator
(ThalesNano, Budapest, Hungary) with a 10% Pd/C cartridge can be employed
for this step. The compound of Formula Ile can then be deprotected as
necessary and as previously described for Reaction Scheme II to provide the
compound of Formula le. The compounds of the present invention may be
isolated and used per se, or 10when 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, 15hydrochloride, hydroiodide, sulfate, bisulfate,
nitrate, acetate, trifluoroacetate, 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 20on the alkali and alkaline earth metals,
such as sodium, lithium, potassium, calcium, magnesium, and the like, as
well as non-toxic ammonium, quaternary ammonium, and amine cations
including, but not limited to, ammonium, tetramethylammonium,
tetraethylammonium, methylamine, dimethylamine, trimethylamine,
triethylamine, ethylamine, and the like. See, e.g., Berge, et al., J.
Pharm. Sci., 66, 1-19 (1977). 25The compounds of the present invention may
contain asymmetric or chiral centers, and, therefore, exist in different
stereoisomeric 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
30positional isomers. For example, if a compound of the present invention
incorporates a double bond or a fused ring, both the cis- 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 their physical chemical differences
by methods well known to those 35skilled in the art, such as by
chromatography and/or fractional crystallization.  WO
2012/085745PCT/1B2011/055588 26 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 alcohol or Mosher's acid chloride), separating the diastereoisomers
and converting (e.g., hydrolyzing) the individual diastereoisomers to 5 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, 



10catalysts or solvents, or by converting one stereoisomer 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 15isomers 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 tautomers include 20interconversions 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 I. Certain compounds of the
present invention may exist in different stable conformational forms which
may be separable. Torsional asymmetry due to restricted 25rotation 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 atom having an atomic mass or
mass number different 30 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, 3H, 110,
130, 140, 13N, 15N, 150, 170, 180, 31p, 32p, 35s, 18F, 1231, 1251 and 36C1,
respectively.  WO 2012/085745PCT/1B2011/055588 27 Certain
isotopically-labeled compounds of the present invention (e.g., those
labeled with 3H and 14C) are useful in compound and/or substrate tissue
distribution assays. Tritiated (i.e., 3H) and carbon-14 (i.e., 14C)
isotopes are particularly preferred for their ease of preparation and
detectability. Further, substitution with heavier 



5isotopes such as deuterium (i.e., 2H) may afford certain therapeutic
advantages resulting from greater metabolic stability (e.g., increased in
vivo half-life or reduced dosage requirements) and hence may be preferred
in some circumstances. Positron emitting isotopes such as 150, 13N, ii-,
k., and 18F are useful for positron emission tomography (PET) studies to
examine substrate occupancy. Isotopically labeled  10 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 labeled 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 15crystallization 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 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 20 polymorphs may be determined by
solid 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 25of 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 30and
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 35is being
applied. Solvents are generally selected based on solvents recognized by
WO 2012/085745PCT/1B2011/055588 28 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 5mixtures thereof. The formulations may also include one or more
buffers, 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 10pharmaceutical 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
present invention or stabilized form of the compound (e.g., complex with a
cyclodextrin 15derivative 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. 20The pharmaceutical compositions also include
solvates and hydrates of the compounds of Formula I. The term "solvate"
refers to a molecular complex of a compound represented by Formula I
(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 25recipient,
e.g., water, ethanol, ethylene glycol, and the like, The term "hydrate"
refers to the complex where the solvent molecule is water. The solvates
and/or 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, ethyl acetate, methyl
acetate, (S)-propylene glycol, (R)-propylene glycol, 1,4- 30butyne-diol,
and the like.       The pharmaceutical composition (or formulation) 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 container having deposited therein the pharmaceutical
formulation in an appropriate form. Suitable containers are well- 35known
to those skilled in the art and include materials such as bottles (plastic
and  WO 2012/085745PCT/1B2011/055588 29 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 5warnings. 



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 10of a compound
of the present invention and a pharmaceutically acceptable excipient,
diluent, or carrier. The method is particularly useful for treating
diseases, conditions and/or disorders that benefit 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. 15One 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 (BMI), 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/m2).
20Overweight is typically defined as a BMI of 25-29.9 kg/m2, and obesity is
typically defined as a BMI of 30 kg/m2. 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). 25Another 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 (noninsulindependent
diabetes mellitus, also referred to as "NIDDM") diabetes, impaired glucose
tolerance, insulin resistance, hyperglycemia, and diabetic complications
(such as 30atherosclerosis, 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 35resistance, diabetes (e.g., Type 2 diabetes),
weight gain, coronary artery disease and  WO 2012/085745PCT/1B2011/055588
30 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 &  Endocrinology, 7(2), (2005); and Alberti,
K.G., et al., "The Metabolic Syndrome - A New 5Worldwide 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 cholesterol, as
compared to a vehicle control containing no drug. The administration of
compounds of the present invention may also 



10provide 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,
15hypercholesterolemia, hyperlipidemia, dyslipidemia, mixed dyslipidemia,
hypertriglyceridemia, nonalcoholic fatty liver disease, atherosclerosis,
arteriosclerosis, acute heart failure, congestive heart failure, coronary
artery disease, cardiomyopathy, myocardial infarction, angina pectoris,
hypertension, hypotension, stroke, ischemia, ischemic reperfusion injury,
aneurysm, restenosis, vascular stenosis, solid tumors, skin 20cancer,
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 25 described conditions in a
mammal, including a human, wherein a compound of Formula I 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 (I) of this invention
being used, the type of 30pharmaceutical 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 35 dosage range may
be required depending upon the age and weight of the subject being  WO
2012/085745PCT/1B2011/055588 31 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 5weight 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 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 10pharmaceutical
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). 15Further, 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.          It is also noted that the compounds
of the present invention can be used in sustained release, controlled
release, and delayed release formulations, which forms 20are 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 25are also provided. 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) 30inhibitor, a diacylglycerol
0-acyltransferase 1 (DGAT-1) inhibitor, a phosphodiesterase (PDE)-10
inhibitor, a sulfonylurea (e.g., acetohexamide, chlorpropamide, diabinese,
glibenclamide, glipizide, glyburide, glimepiride, gliclazide, glipentide,
gliquidone, glisolamide, tolazamide, and tolbutamide), a meglitinide, an
a-amylase inhibitor (e.g., tendamistat, trestatin and AL-3688), an
a-glucoside hydrolase inhibitor (e.g., acarbose), 35an a-glucosidase
inhibitor (e.g., adiposine, camiglibose, emiglitate, miglitol, voglibose,
WO 2012/085745PCT/1B2011/055588 32 pradimicin-Q, and salbostatin), a PPARy
agonist (e.g., balaglitazone, ciglitazone, darglitazone, englitazone,
isaglitazone, pioglitazone, rosiglitazone and troglitazone), a PPAR a/y
agonist (e.g., CLX-0940, GW-1536, GW-1929, GW-2433, KRP-297, L796449,
LR-90, MK-0767 and SB-219994), a biguanide (e.g., metformin), a glucagon-
5like 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., reservatrol), a
dipeptidyl peptidease IV (DPP-IV) inhibitor (e.g., sitagliptin,
vildagliptin, alogliptin and saxagliptin), an SGLT2 inhibitor (e.g.
10dapagliflozin, 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, remogliflozin, sergliflozin and AVE2268)
and DPP- 15IV inhibitors (e.g., sitagliptin, vildagliptin, alogliptin and
saxagliptin). Preferred combinations include the instant compounds of
Formula I with metformin and a DPP-IV inhibitor or with metformin and an
SGLT2 inhibitor.       Suitable anti-obesity agents include 1113-hydroxy
steroid dehydrogenase-1 (1113- HSD type 1) inhibitors, stearoyl-CoA
desaturase-1 (SCD-1) inhibitor, MCR-4 agonists, 20cholecystokinin-A (CCK-A)
agonists, monoamine reuptake inhibitors (such as sibutramine),
sympathomimetic agents, 133 adrenergic agonists, dopamine agonists (such as
bromocriptine), melanocyte-stimulating hormone analogs, 5HT2c agonists,
melanin concentrating hormone antagonists, leptin (the OB protein), leptin
analogs, leptin agonists, galanin antagonists, lipase inhibitors (such as
tetrahydrolipstatin, i.e.  25 orlistat), anorectic agents (such as a
bombesin agonist), neuropeptide-Y antagonists (e.g., NPY Y5 antagonists),
PYY3_36(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 AxokineTM available from Regeneron
Pharmaceuticals, Inc., Tarrytown, NY and 30Procter & 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 anti-obesity agents for use in the combination aspects of the
present 35invention include gut-selective MTP inhibitors (e.g.,
dirlotapide, mitratapide and  WO 2012/085745PCT/1B2011/055588 33
implitapide, R56918 (CAS No. 403987) and CAS No. 913541-47-6), CCKa
agonists (e.g.,
N-benzy1-244-(1H-indo1-3-ylmethyl)-5-oxo-1-phenyl-4,5-dihydro-2,3,6,10btetr
aaza-benzo[e]azulen-6-y1]-N-isopropyl-acetamide described in PCT
Publication No. WO 2005/116034 or US Publication No. 2005-0267100 Al),
5HT2c agonists (e.g., 5lorcaserin), MCR4 agonist (e.g., compounds described
in US 6,818,658), lipase inhibitor (e.g., Cetilistat), PYY3_36 (as used
herein "PYY3_36" includes analogs, such as peglated PYY3_36 e.g., those
described in US Publication 2006/0178501), opioid antagonists (e.g.,
naltrexone), oleoyl-estrone (CAS No. 180003-17-2), obinepitide (TM30338),
pramlintide (Symlin0), tesofensine (NS2330), leptin, liraglutide, 



10bromocriptine, orlistat, exenatide (Byetta0), 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. 15Embodiments 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 20Unless specified otherwise, starting
materials are generally available from commercial sources such as Aldrich
Chemicals Co. (Milwaukee, WI), Lancaster Synthesis, Inc. (Windham, NH),
Acros Organics (Fairlawn, NJ), Maybridge Chemical Company, Ltd. (Cornwall,
England), Tyger Scientific (Princeton, NJ), and AstraZeneca Pharmaceuticals
(London, England). 25General Experimental Procedures        NMR spectra
were recorded on a Varian Unity TM 400 (available from Varian Inc., Palo
Alto, CA) at room temperature at 400 MHz for proton. Chemical shifts are
expressed in parts per million (6) relative to residual solvent as an
internal reference. The peak shapes are denoted as follows: s, singlet; d,
doublet; dd, doublet of doublet; t, 30triplet; q, quartet; m, multiplet;
bs, broad singlet; 2s, two singlets. Atmospheric pressure chemical
ionization mass spectra (APCI) were obtained on a Fisons TM Platform 11
Spectrometer (carrier gas: acetonitrile: available from Micromass Ltd,
Manchester, UK). Chemical ionization mass spectra (Cl) were obtained on a
HewlettPackardTM 5989 instrument (ammonia ionization, PBMS: available from
Hewlett-Packard Company, Palo 35 Alto, CA). Electrospray ionization mass
spectra (ES) were obtained on a Waters TM  WO 2012/085745PCT/1B2011/055588
34 ZMD instrument (carrier gas: acetonitrile: available from Waters Corp.,
Milford, MA). High resolution mass spectra (HRMS) were obtained on an
AgilentTM Model 6210 using time of flight method. Where the intensity of
chlorine or bromine-containing ions are described, the expected intensity
ratio was observed (approximately 3:1 for 35C1/37CI- 5containing ions and
1:1 for 79Br/81Br-containing ions) and the intensity of only the lower mass
ion is given. In some cases only representative 1H NMR peaks are given.
Optical rotations were determined on a PerkinElmerTM 241 polarimeter
(available from PerkinElmer Inc., Wellesley, MA) using the sodium D line (k
= 589 nm) at the indicated temperature and are reported as follows
[a]DtemP, concentration (c = g/100 ml), and 



10solvent.       Column chromatography was performed with either BakerTM
silica gel (40 urn; J.T. Baker, Phillipsburg, NJ) or Silica Gel 50 (EM
Sciences TM , Gibbstown, NJ) in glass columns or in Flash 40 BiotageTM
columns (ISC, Inc., Shelton, CT) or Biotage TM SNAP cartridge KPsil or
Redisep Rf silica (from TeledyneTm lscoTM) under low nitrogen 15pressure.
Chiral SFC (supercritical fluid chromatography) was performed on the chiral
columns as specified. Preparation of Starting Materials and Intermediates
The following materials are available from the corresponding sources:
methyl 6-hydroxynicotinate - Fluorochem Ltd., Hadfield, Derbyshire, UK
20methyl 6-formylnicotinate -- Ark Pharm, Inc., Libertyville, IL, USA
methyl 2-chloropyrimidine-5-carboxylate - Ark Pharm, Inc., Libertyville,
IL, USA (1H-tetrazol-5-yl)methanamine - Anichem LLC, North Brunswick, NJ,
USA Example 1.1:
(R)-3-(6-(3-methyl-1-(4'-(trifluoromethyl)bioheny1-4-yl)butylamino)
nicotinamido)oropanoic acid  25   WO 2012/085745PCT/1B2011/055588 35 Step
A: 4'-(trifluoromethvl)biphenv1-4-carbaldehvde  FE F H A round bottom flask
was charged with 4-bromobenzaldehyde (69.6 g, 376 mmol), 4-
(trifluoromethyl)phenylboronic acid (75.0 g, 395 mmol) and 1-propanol (627
mL). The 5reaction mixture was stirred for 15 minutes at 70C until a clear
solution was obtained. The resulting solution was treated with
triphenylphosphine (888mg, 3.38mmol), palladium(II) acetate (256 mg, 1.13
mmol), 2M sodium carbonate (226 mL, 451 mmol) and water (138 mL). The
reaction was heated at reflux for 1 hour, open to air. Water 



(900 mL) was then added and the reaction was cooled to 7C in an ice bath.
The 10reaction was thoroughly stirred for 30 minutes until the title
compound precipitated out. The mixture was then filtered and the solid
washed with cold water (-600 mL). The solid was then solubilized in
diethylether (500 mL) and filtered through a pad of celite and silica,
rinsing with diethylether (2 x 500 mL). Removal of the solvent under
reduced pressure afforded 4'-(trifluoromethyl) biphenyl-4-carbaldehyde
(90.0 g, 96%) as a pure 15white solid. 1H NMR (400 MHz, CDCI3, 6): 7.75 (s,
4 H) 7.76 - 7.79 (m, 2 H) 7.96 - 8.04 (m, 2 H) 10.10 (s, 1 H). MS (M+1):
250.3. Step B:
(R,E)-2-methyl-N-((4'-(trifluoromethvl)biphenv1-4-vpmethvIene)propane-2-
sulfinamide   CF3  20 A round bottom flask equipped with a condenser was
charged with 4'- (trifluoromethyl)bipheny1-4-carbaldehyde (20.0 g, 79.9
mmol), (R)-(+)-2-methylpropane2-sulfinamide (9.69 g, 79.9 mmol) and
dichloromethane (400 mL). Titanium(IV) ethoxide (33.2 mL, 160 mmol) was
then added, and the mixture was heated to reflux for 3 hours. Methanol (50
mL) and saturated sodium bicarbonate (10 mL) were then added to the
25reaction, causing the titanium salts to precipitate. This mixture was
stirred for 30 minutes and then filtered, rinsing with ethyl acetate.
Sodium sulfate was added to the  WO 2012/085745PCT/1B2011/055588 36
filtrate to remove the water and then filtered a second time. The solvent
was removed under reduced pressure to afford
(R,E)-2-methyl-N-((4'-(trifluoromethyl)bipheny1-4-
yl)methylene)propane-2-sulfinamide (23.7 g, 84%) as a white solid. 1H NMR
(400 MHz, CDCI3, 6): 1.30 (s, 9 H) 7.70 - 7.74 (m, 2 H) 7.74 (s, 4 H) 7.95
- 7.99 (m, 2 H) 8.66 (s, 1 5H). MS (M+1): 354.1. Step C:
(R)-2-methyl-N-((R)-3-methy1-1-(4'-(trifluoromethyl)biphenyl-4-y1)butyl)pro
pane2-sulfinamide    



A round bottom flask was charged with
(R,E)-2-methyl-N-((4'-(trifluoromethyl) biphenyl-
104-yl)methylene)propane-2-sulfinamide (25.0 g, 70.7 mmol) and
tetrahydrofuran (140 mL) and cooled down to -78 C. To this solution was
added isobutyllithium (1.6M in heptane; 50.8 mL) dropwise over 20 minutes.
The reaction was allowed to stir at -78C for 30 minutes. LC-MS analysis
showed complete conversion of the starting material and the formation of
two product diastereomers (4.6:1). The reaction was quenched 15 with
saturated ammonium chloride and extracted with ethyl acetate twice. The
combined organic layers were washed with water and brine, dried over
magnesium sulfate, filtered and concentrated under reduced pressure.
Purification by column chromatography (1-10% ethyl acetate/dichloromethane)
allowed isolation of the major isomer (the less polar isomer),
(R)-2-methyl-N-((R)-3-methy1-1-(4'-
20(trifluoromethyl)bipheny1-4-yl)butyl)propane-2-sulfinamide (47.5 g, 74.2
`)/0) as a colorless gum. 1H NMR (400 MHz, CDCI3, 6): 0.91 (d, 3 H) 0.96
(d, J=6.44 Hz, 3 H) 1.24 (s, 9 H) 1.49 - 1.59 (m, 1 H) 1.63 - 1.72 (m, 1 H)
1.84 - 1.94 (m, 1 H) 3.38 (br. s., 1 H) 4.46 (dd, J=8.19, 6.83 Hz, 1 H)
7.43 - 7.46 (m, 2 H) 7.56- 7.60 (m, 2 H) 7.68- 7.70 (m, 4 H). MS (M+1):
412.3.  WO 2012/085745PCT/1B2011/055588 37 Step D:
(R)-3-methv1-1-(4'-(trifluoromethvl)biphenv1-4-v1)butan-1-amine
hydrochloride    A round bottom flask was charged with
(R)-2-methyl-N-((R)-3-methy1-1-(4'-
(trifluoromethyl)bipheny1-4-yl)butyl)propane-2-sulfinamide (47.5 g, 115.5
mmol) and 5 methanol (300 mL). The mixture was cooled to 0C and 2.0N HCI in
ether (150 mL) was added. The reaction was stirred for 20 minutes. The
reaction was then concentrated under reduced pressure. Trituration with
ether provided (R)-3-methy1-1-
(4'-(trifluoromethyl)bipheny1-4-yl)butan-1-amine hydrochloride (35.3 g,
89%), as a white solid. 1H NMR (400 MHz, CD30D, 6): 0.95 (d, 3 H) 0.99 (d,
J=6.44 Hz, 3 H) 1.38 - 1.51 10(M, 1 H) 1.78 - 1.91 (m, 1 H) 1.92 - 2.03 (m,
1 H) 4.40 (dd, J=10.15, 5.66 Hz, 1 H) 7.56 - 7.63 (m, 2 H) 7.74 - 7.88 (m,
6 H). MS (M+1): 291.2. [al:, = -11.9, c = 1.8 (Me0H). Step E:
(R)-methyl-6-(3-methyl-1-(4'-(trifluoromethyl)biphenv1-4-yl)butylamino)nico
tinate 



15 A 1.0 L round bottom flask was charged with methyl 6-fluoronicotinate
(14.2g, 91.6mmol),
(R)-3-methyl-1-(4'-(trifluoromethyl)bipheny1-4-yl)butan-1-amine
hydrochloride (30.0 g, 87.3 mmol), potassium carbonate (36.2 g, 262 mmol)
and N,N- dimethylformamide (300 mL). The reaction was heated to 110C and
stirred for 15 20hours. The reaction was cooled to room temperature and
filtered. The filtrate was diluted with ethyl acetate and saturated
ammonium chloride. The layers were separated and the aqueous was extracted
with ethyl acetate. The combined organic layers were washed with water (5X)
and brine (1X), dried over sodium sulfate, filtered  WO
2012/085745PCT/1B2011/055588 38 and concentrated to provide
(R)-methyl-6-(3-methyl-1-(4'-(trifluoromethyl)biphenyl-4-
yl)butylamino)nicotinate (41.5 g) as a light brown solid. 1H NMR (400 MHz,
CDCI3, 6): 0.98 (d, J=6.24 Hz, 3 H) 1.02 (d, J=6.24 Hz, 3 H) 1.67 - 1.92
(m, 3 H) 3.86 (s, 3 H) 4.68 - 4.84 (m, 1 H) 6.36 (d, J=8.97 Hz, 1 H) 6.65
(br. s., 1 H) 7.42 - 7.47 (m, 2 H) 7.55 - 7.59 5(m, 2 H) 7.66 - 7.69 (m, 4
H) 8.00 (dd, J=8.97, 2.15 Hz, 1 H) 8.66 (d, J=1.95 Hz, 1 H). MS (M+1):
443.4. A round bottom flask was charged with (R)-methyl-6-(3-methyl-1-(4'-
10(trifluoromethyl)bipheny1-4-yl)butylamino)nicotinate (41.5 g, 93.8 mmol),
methanol (200 mL) and tetrahydrofuran (200 mL). 1.0N NaOH (188 mL) was then
added and the resulting solution was stirred at 50C for 3 hours. The
reaction was cooled to room temperature and the organic solvents removed
under reduced pressure. Water (300mL) was added and the mixture was
acidified with 10% citric acid to pH = 3. A 15 white precipitate formed and
the heterogeneous mixture was stirred for 30 minutes at 0C. The mixture was
then filtered and the solid was dried under reduced pressure to afford
(R)-6-(3-methyl-1-(4'-(trifluoromethyl)bipheny1-4-yl)butylamino)nicotinic
acid (36.2 g, 90.0%). 1H NMR (400 MHz, CDCI3, 6): 0.98 (d, J=6.46 Hz, 3 H)
1.03 (d, J=6.46 Hz, 3 20 H) 1.66 - 1.78 (m, 1 H) 1.78 - 1.89 (m, 1 H) 1.96-
2.05 (m, 1 H) 4.49 - 4.63 (m, 1 H) 6.44 (d, J=9.00 Hz, 1 H) 7.44 - 7.50 (m,
2 H) 7.53 - 7.58 (m, 2 H) 7.63 - 7.70 (m, 4 H) 8.17 (d, J=9.19 Hz, 1 H)
8.69 - 8.74 (m, 1 H) 9.44 (br. s., 1 H).MS (M+1): 429.4.  WO
2012/085745PCT/1B2011/055588 39 



Step G: (R)-methvl 3-(6-(3-methv1-1-(4'-(trifluoromethvl)biphenv1-4-
v1)butvlamino)nicotinamido)propanoate   A round bottom flask was charged
with (R)-6-(3-methyl-1-(4'-(trifluoromethyl)bipheny1-4-
5yl)butylamino)nicotinic acid (36.2 g, 84.4 mmol),
1-hydroxy-7-azabenzotriazole (12.6 g, 92.8 mmol), 13-alanine methyl ester
hydrochloride (14.3 g, 101 mmol), triethylamine (14.2 mL, 101 mmol) and
dichloromethane (300 mL). 1-Ethy1-3-(3- dimethylaminopropyl)carbodiimide
hydrochloride (18.0 g, 92.8 mmol) was then added and the reaction was
stirred at room temperature for 1 hour. The reaction was diluted 10 with
dichloromethane and saturated ammonium chloride and water were added. The
layers were separated, and the aqueous was extracted with dichloromethane.
The combined organics were washed with brine, dried over sodium sulfate,
filtered and concentrated to provide the crude compound as an orange gum.
Purification by column chromatography (80% ethyl acetate / heptanes)
provided (R)-methyl 3-(6-(3-methyl-1-  15
(4'-(trifluoromethyl)bipheny1-4-yl)butylamino)nicotinamido) propanoate
(34.6 g, 79.8 %) as a white solid. 1H NMR (400 MHz, CDC13, 6): 0.94 - 1.04
(m, 6 H) 1.65 - 1.85 (m, 4 H) 2.58 - 2.65 (m, 2 H) 3.64 - 3.72 (m, 4 H)
4.73 - 4.83 (m, 1 H) 5.33 - 5.41 (m, 1 H) 6.26 (d, J=8.78 Hz, 1 H) 6.53 -
6.63 (m, 1 H) 7.41 - 7.46 (m, 2 H) 7.53 - 7.58 (m, 2 H) 7.64 - 7.70 (m, 4
H) 7.76 (dd, J=8.78, 2.34 Hz, 1 H) 8.49 (d, J=2.34 Hz, 1 H). MS (M+1):
20514.4.  WO 2012/085745PCT/1B2011/055588 40 Step H:
(R)-3-(6-(3-methy1-1-(4'-(trifluoromethyl)bichenv1-4-v1)butylamino)
nicotinamido)propanoic acid  OOH  A round bottom flask was charged with
(R)-methyl 3-(6-(3-methyl-1-(4'-
5(trifluoromethyl)bipheny1-4-yl)butylamino)nicotinamido)propanoate (6.26 g,
10.2 mmol), tetrahydrofuran (60 mL) and methanol (60 mL). 1.0N NaOH (18.3
mL, 18.3 mmol) was added and the resulting solution was stirred at room
temperature for 15min. The organic solvents were removed under reduced
pressure and the resulting crude was diluted with water. 10% Citric acid
was added to acidify the solution to pH--3. A white 10precipitate formed.
After stirring for 30 minutes at room temperature, the solid was filtered
off and dried under vacuum. Purification by column chromatography (0 - 10%
methanol / dichloromethane) provided
(R)-3-(6-(3-methy1-1-(4'-(trifluoromethyl)biphenyl4-yl)butylamino)nicotinam
ido)propanoic acid (25.7 g, 76.4%) as a white solid. 1H NMR (400 MHz,
(CD3)2S0, 6): 0.91 (d, J=6.44 Hz, 3 H) 0.95 (d, J=6.44 Hz, 3 H) 1.48 - 1.59
15 (M, 1 H) 1.61 -1.71 (m, 1 H) 1.72 - 1.82 (m, 1 H) 2.44 (t, J=7.12 Hz, 2
H) 3.34 -3.42 (m, 2 H) 5.10 (br. s., 1 H) 6.52 (d, J=8.78 Hz, 1 H) 7.46-
7.51 (m, 2 H) 7.57 (d, J=8.19 Hz, 1 H) 7.63 - 7.69 (m, 2 H) 7.74 (dd,
J=8.88, 2.44 Hz, 1 H) 7.76 - 7.81 (m, 2 H) 7.83 - 7.89 (m, 2 H) 8.15 (t,
J=5.46 Hz, 1 H) 8.40 (d, J=2.34 Hz, 1 H) 12.18 (br. s., 1 H). MS (M+1):
500.4. 20 



WO 2012/085745PCT/1B2011/055588 41  Example 1.2:
(+/-)-3-(6-(3-methy1-1-(4'-(trifluoromethyl)biphenv1-4-v1)butylamino)
nicotinamido)propanoic acid  OOH  The title compound was prepared in a
manner analogous to Example 1.1 using 5racemic
2-methylpropane-2-sulfinamide in Step B and without separation of
diastereomers after Grignard addition in Step C. 1H NMR (400 MHz, (CD3)250,
6): 0.91 (d, J=6.44 Hz, 3 H) 0.95 (d, J=6.44 Hz, 3 H) 1.48- 1.59 (m, 1 H)
1.61 -1.71 (m, 1 H) 1.72 - 1.82 (m, 1 H) 2.44 (t, J=7.12 Hz, 2 H) 3.34 -
3.42 (m, 2 H) 5.10 (br. s., 1 H) 6.52 (d, J=8.78 Hz, 1 H) 7.46 - 7.51 (m, 2
H) 7.57 (d, J=8.19 Hz, 1 H) 7.63 - 7.69 (m, 2 H) 107.74 (dd, J=8.88, 2.44
Hz, 1 H) 7.76 - 7.81 (m, 2 H) 7.83 - 7.89 (m, 2 H) 8.15 (t, J=5.46 Hz, 1 H)
8.40 (d, J=2.34 Hz, 1 H) 12.18 (br. s., 1 H). MS (M+1): 500.4. Example 1.3:
(-)-(S)-3-(6-(3-methy1-1-(4'-(trifluoromethyl)biphenv1-4-v1)butylamino)
nicotinamido)propanoic acid  OOH  15The title compound is obtained by
resolving racemic 3-(6-(3-methy1-1-(4'-
(trifluoromethyl)bipheny1-4-yl)butylamino)nicotinamido) propanoic acid
Example 1.2, by chiral SFC. Column: Chiralpak AD-H. Dimensions: 4.6 mm x 25
cm. Mobile Phase: 65/35 CO2/isopropanol. Flow Rate: 2.5 mL/min. Modifier:
0.2% diisopropyl amine. Retention time: 6.73 minutes. Optical Rotation: [cd
= - 12.4; c = 0.42 (CHCI3).  WO 2012/085745PCT/1B2011/055588 42 Example
1.1:
(+)-(R)-3-(6-(3-methy1-1-(4'-(trifluoromethyl)biphenv1-4-v1)butylamino)
nicotinamido)propanoic acid  OOH 



The title compound is obtained by resolving racemic 3-(6-(3-methyl-1-(4'-
5(trifluoromethyl)bipheny1-4-yl)butylamino)nicotinamido) propanoic acid
Example 1.2, by chiral SFC. Column: Chiralpak AD-H. Dimensions: 4.6 mm x 25
cm. Mobile Phase: 65/35 CO2/isopropanol. Flow Rate: 2.5 mL/min. Modifier:
0.2% diisopropyl amine. Retention time: 5.28min. Optical Rotation: [ar = +
11.3; c = 0.40 (CHC13). Example 1.4:
(+/-)-3-(2-(3-methy1-1-(4'-(trifluoromethyl)biphenv1-4-v1)butylamino)
10PVrimidine-5-carboxamido)propanoic acid            A solution of
3-methyl-1-(4'-(trifluoromethyl)bipheny1-4-yl)butan-1-amine (307 mg, 1
mmol), prepared as in example 1.1 using racemic
2-methylpropane-2-sulfinamide, methyl 2-chloropyrimidine-5-carboxylate (186
mg, 1 mmol) and diisopropylethylamine 15(516 mg, 4 mmol) in 2-propanol (3
mL) was heated to 100C for 3 hours. The mixture was concentrated under
reduced pressure and the crude residue was purified by column
chromatography to give methyl
2-(3-methyl-1-(4'-(trifluoromethyl)bipheny1-4-
yl)butylamino)pyrimidine-5-carboxylate (500 mg, 87.3%). The title compound
was prepared from methyl 2-(3-methyl-1-(4'-(trifluoromethyl)
20biphenyl-4-yl)butylamino)pyrimidine-5-carboxylate by a method analogous
to Example 1.1, steps F through H. 1H NMR (400 MHz, CD30D, 6): 8.67 (s,
2H), 7.81-7.78 (m, 1H),  WO 2012/085745PCT/1B2011/055588 43 7.73-7.71 (m,
1H), 7.65-7.63 (m, 1H), 7.52-7.50 (m, 1H), 5.27-5.23 (m, 1H), 3.60-3.56 (m,
2H), 2.62-2.59 (m, 2H), 1.95-1.85 (m, 1H), 1.80-1.60 (m, 2H), 1.03-0.98 (m,
6H). MS (M+1): 501.2.     Example 1.5:
3-(2-(3-methy1-1-(4'-(trifluoromethyl)biphenv1-4-vnbutylamino)pyrimidine55-
carboxamido)propanoic acid, Isomer 1  F 



The title compound is obtained by resolving racemic 3-(2-(3-methy1-1-(4'-
(trifluoromethyl)bipheny1-4-yl)butylamino)pyrimidine-5-carboxamido)propanoi
c acid Example 1.4, by chiral SFC. Column: Chiralpak AD-H. Dimensions: 4.6
mm x 25 cm. 10Mobile Phase: 60/40 CO2/propanol. Flow Rate: 2.5 mL/min.
Modifier: 0.2% isopropyl amine. Retention time: 4.42 minutes. Example 1.6:
3-(2-(3-methy1-1-(4'-(trifluoromethyl)biphenv1-4-vnbutylamino)pyrimidine5-c
arboxamido)propanoic acid, Isomer 2   15The title compound is obtained by
resolving racemic 3-(2-(3-methy1-1-(4'-
(trifluoromethyl)bipheny1-4-yl)butylamino)pyrimidine-5-carboxamido)propanoi
c acid Example 1.4, by chiral SFC. Column: Chiralpak AD-H. Dimensions: 4.6
mm x 25 cm. Mobile Phase: 60/40 CO2/propanol. Flow Rate: 2.5 mL/min.
Modifier: 0.2% isopropyl amine. Retention time: 5.91 minutes.  WO
2012/085745PCT/1B2011/055588 44 Example 1.7:
(-F/-)-3-(6-(1-(4'-(trifluoromethvl)biphenv1-4-v1)butvlamino)
nicotinamido)propanoic acid  C F 3 00  ).( N1 .).(0 H IH --...,... N N H
The title compound was prepared by a method analogous to Example 1.1 using
5 racemic 2-methylpropane-2-sulfinamide in Step B and n-propylmagnesium
bromide in Step C. 1H NMR (500 MHz, DMSO-d6) ppm 0.90 (t, J=7.44 Hz, 3 H)
1.26- 1.35 (m, 1 H) 1.36 - 1.45 (m, 1 H) 1.65 - 1.76 (m, 1 H) 1.75 - 1.86
(m, 1 H) 2.43 (t, J=7.07 Hz, 2 H) 3.34 - 3.40 (m, 2 H) 5.01 (br. s., 1 H)
6.51 (d, J=8.78 Hz, 1 H) 7.48 (d, J=8.29 Hz, 2 H) 7.57 (d, J=8.05 Hz, 1 H)
7.66 (d, J=8.29 Hz, 2 H) 7.73 (dd, J=8.90, 2.32 Hz, 1 H) 7.76 - 107.81 (m,
2 H) 7.82 - 7.88 (m, 2 H) 8.14 (t, J=5.49 Hz, 1 H) 8.39 (d, J=2.44 Hz, 1 H)
12.15 (br. s., 1 H). MS (M+1): 486.3. 



Example 1.8:
3-(6-(1-(4'-(trifluoromethvl)biphenv1-4-v1)butvlamino)nicotinamido)
propanoic acid, Isomer 1   15The title compound is obtained by resolving
racemic 3-(6-(1-(4'-
(trifluoromethyl)bipheny1-4-yl)butylamino)nicotinamido)propanoic acid
Example 1.7, by chiral SFC. Column: Chiralpak AD-H. Dimensions: 10 mm x 250
cm; Mobile Phase: 60 /40 (CO2/ ethanol); Flow Rate: 10.0 mL/min.; Modifier:
0.2% diisopropylamine. Retention time: 3.08 minutes.  WO
2012/085745PCT/1B2011/055588 45 Example 1.9:
3-(6-(1-(4'-(trifluoromethvl)biphenv1-4-v1)butvlamino)nicotinamido)
propanoic acid, Isomer 2   The title compound is obtained by resolving
racemic 3-(6-(1-(4'-
5(trifluoromethyl)bipheny1-4-yl)butylamino)nicotinamido)propanoic acid
Example 1.7, by chiral SFC. Column: Chiralpak AD-H. Dimensions: 10 mm x 250
cm; Mobile Phase: 60 /40 (CO2/ ethanol); Flow Rate: 10.0 mL/min.; Modifier:
0.2% diisopropylamine. Retention time: 3.99 minutes.      Example 1.10:
(+/-)-3-(6-(2-methy1-1-(4'-(trifluoromethvl)biphenv1-4-v1)propvlamino)
10nicotinamido)propanoic acid  CF3  00  )LN)(OH IH NN H        The title
compound was prepared by a method analogous to that described for Example
1.1 using racemic 2-methylpropane-2-sulfinamide in Step B and
isopropylmagnesuim chloride in step C. 1H NMR (400 MHz, (CD3)250, 6): 12.15
(s, 1 15 H), 8.39 (d, J = 2.0 Hz, 1 H), 8.14 (t, J = 5.4 Hz, 1 H), 7.84 -
7.94 (m, 2 H), 7.76 - 7.83 (m, 2 H), 7.73 (dd, J = 8.8, 2.3 Hz, 1 H), 7.67
(d, J = 8.2 Hz, 2 H), 7.53 (d, J = 8.8 Hz, 1 H), 7.48 (d, J = 8.2 Hz, 2 H),
6.57 (d, J = 9.0 Hz, 1 H), 4.82 (br. s., 1 H), 3.37 (q, J = 6.7 Hz, 2 H),
2.44 (t, J= 7.1 Hz, 2 H), 2.08 (dq, J= 13.8, 6.7 Hz, 1 H), 1.00(d, J= 6.6
Hz, 3 H), 0.81 (d, J = 6.6 Hz, 3 H). MS (M+1): 486.4. 



WO 2012/085745PCT/1B2011/055588 46 Example 1.11:
(+/-)-3-(6-(1-(4'-(trifluoromethvl)biphenv1-4-v1)Propvlamino)
nicotinamido)propanoic acid  CF3 00 )LOH N N The title compound was
prepared by a method analogous to that described for 5Example 1.1 using
racemic 2-methylpropane-2-sulfinamide in Step B and ethylmagnesuim bromide
in step C. 1H NMR (400 MHz, CDCI3, 6): 1.04 (t, J=7.32 Hz, 3 H) 1.86 -2.01
(m, 1 H) 2.01 -2.15 (m, 1 H) 2.57 - 2.69 (m, 2 H) 3.68 - 3.83 (m, 2 H) 4.32
-4.44 (m, 1 H) 6.48 (d, J=8.78 Hz, 1 H) 7.44 (d, J=8.19 Hz, 2 H) 7.57 (d,
J=8.19 Hz, 2 H) 7.63 - 7.72 (m, 4 H) 7.77 - 7.88 (m, 1 H) 8.01 - 8.30 (m, 2
H) 9.40 (br. s., 1 H). 10MS (M+1): 472.4. Example 1.12:
3-(6-(1-(4'-(trifluoromethvl)biphenv1-4-v1)Propvlamino)nicotinamido)
propanoic acid, Isomer 1  OOH  The title compound is obtained by resolving
racemic 3-(6-(1-(4'-
15(trifluoromethyl)bipheny1-4-yl)propylamino)nicotinamido)propanoic acid
Example 1.11, by chiral SFC. Column: Chiralpak AD-H. Dimensions: 10 mm x
250 cm; Mobile Phase: 60 / 40 (CO2/ ethanol); Flow Rate: 10.0 mL/min.;
Modifier: 0.2% diisopropylamine. Retention time: 3.86 minutes.  WO
2012/085745PCT/1B2011/055588 47 



Example
1.13:3-(6-(1-(4'-(trifluoromethvl)biphenv1-4-v1)Propvlamino)nicotinamido)
propanoic acid, Isomer 2  OOH    The title compound is obtained by
resolving racemic 3-(6-(1-(4'-
5(trifluoromethyl)bipheny1-4-yl)propylamino)nicotinamido)propanoic acid
Example 1.11, by chiral SFC. Column: Chiralpak AD-H. Dimensions: 10 mm x
250 cm; Mobile Phase: 60 / 40 (CO2/ ethanol); Flow Rate: 10.0 mL/min.;
Modifier: 0.2% diisopropylamine. Retention time: 7.90 minutes. Example
1.14:(+)-3-(6-(2-methy1-1-(4'-(trifluoromethvl)biphenv1-4-v1)Propvlamino)
10nicotinamido)propanoic acid  0 NOH H HN F F F       The title compound
was prepared by a method analogous to that described for Example 1.1 using
(R)-(+)-2-methyl-2-propanesulfinamide in step B and isopropylmagnesium
chloride in step C. 1H NMR (400 MHz, (CD3)2S0, 6): 12.15 (s, 1 15 H), 8.39
(d, J = 2.0 Hz, 1 H), 8.14 (t, J = 5.4 Hz, 1 H), 7.84 - 7.94 (m, 2 H), 7.76
- 7.83 (m, 2 H), 7.73 (dd, J = 8.8, 2.3 Hz, 1 H), 7.67 (d, J = 8.2 Hz, 2
H), 7.53 (d, J = 8.8 Hz, 1 H), 7.48 (d, J = 8.2 Hz, 2 H), 6.57 (d, J = 9.0
Hz, 1 H), 4.82 (br. s., 1 H), 3.37 (q, J = 6.7 Hz, 2 H), 2.44 (t, J= 7.1
Hz, 2 H), 2.08 (dq, J= 13.8, 6.7 Hz, 1 H), 1.00(d, J= 6.6 Hz, 3 H), 0.81
(d, J = 6.6 Hz, 3 H). MS (M+1): 486.4. Optical Rotation: Dextrorotatory [ar
2020.0C = +234; c = 0.26 (Me0H). Analytical Chiral SFC: Column: Chiralpak
IA, 4.6 mm x 25 cm, Mobile Phase: 70:30 CO2:Me0H, Flow: 2.5 mL/min,
Modifier: 0.2% isopropylamine; Retention time: 4.810 minutes, Peak 1.  



WO 2012/085745PCT/1B2011/055588 48 Example
1.15:(-)-3-(6-(2-methv1-1-(4'-(trifluoromethvl)biphenv1-4-v1)Propvlamino)
nicotinamido) propanoic acid  The title compound was prepared by a method
analogous to that described for 5Example 1.1 using
(S)-(-)-2-methyl-2-propanesulfinamide in step B and isopropylmagnesium
chloride in step C. 1H NMR (400 MHz, (CD3)2S0, 6): 12.16 (br. s., 1 H),
8.39 (d, J = 1.6 Hz, 1 H), 8.16 (br. s., 1 H), 7.83 - 7.94 (m, 2 H), 7.72 -
7.83 (m, 3 H), 7.67 (d, J = 8.0 Hz, 2 H), 7.54 - 7.64 (m, 1 H), 7.48 (d, J
= 8.0 Hz, 2 H), 6.59 (d, J = 8.6 Hz, 1 H), 4.83 (br. s., 1 H), 3.16 - 3.53
(m, 2 H), 2.44 (t, J = 7.0 Hz, 2 H), 2.08 (dq, J 10= 13.8, 6.7 Hz, 1 H),
1.00 (d, J = 6.4 Hz, 3 H), 0.81 (d, J = 6.6 Hz, 3 H). MS (M+1): 486.4.
Optical Rotation: Levorotatory [4' 20.0C = -218; c = 0.51 (Me0H).
Analytical Chiral SFC: Column: Chiralpak IA, 4.6 mm x 25 cm, Mobile Phase:
70:30 CO2:Me0H, Flow: 2.5 mL/min, Modifier: 0.2% isopropylamine; Retention
time: 7.910 min, Peak 2. Example
1.16:(+/-)-3-(5-(3-methyl-1-(4'-(trifluoromethvl)biphenv1-4-v1)butvlamino)
15 pvrazine-2-carboxamido)propanoic acid  00 !%-)L N 7.).LO H IH H NN  WO
2012/085745PCT/1B2011/055588 49 Step A: Preparation of methyl
5-(3-methvI-1-(4'-(trifluoromethyl)biphenv1-4-
vpbutvlamino)pvrazine-2-carboxylate  o iNj-Lo ..--- 



HNN F A solution of
3-methyl-1-(4'-(trifluoromethyl)bipheny1-4-yl)butan-1-amine (0.200g, 0.651
5mmol), methyl 5-chloropyrazine-2-carboxylate (124 mg, 0.716 mmol), and
diisopropylethylamine (168 mg, 1.30 mmol) in 2-propanol (5 mL) was heated
in a microwave reactor at 100C for 2h. The mixture was cooled to room
temperature and concentrated. The mixture was concentrated and purified by
column chromatography to give methyl
5-(3-methyl-1-(4'-(trifluoromethyl)bipheny1-4-yl)butylamino)pyrazine-2-
10carboxylate (150 mg, 52%). 1H NMR (400 MHz, CDCI3, 6): 8.75 (s, 1H),7.87
(s, 1H),7.68 (d, J=8.8 Hz, 2H),7.64 (d, J=8.8 Hz, 2H),7.55 (d, J=8.0 Hz,
2H),7.43 (d, J=8.0 Hz, 2H), 5.46 (s, 1H),5.04 (t, 1H), 4.12 (s, 3H),
1.87-1.80 (m, 1H),1.80-1.60 (m, 2H), 1.02 (d, J=6.4 Hz, 3H), 0.98 (d, J=6.4
Hz, 3H).       Step B:
(+/-)-3-(5-(3-methyl-1-(4'-(trifluoromethyl)bipheny1-4-yl)butylamino)
pyrazine-2-  15carboxamido)propanoic acid  The title compound was prepared
from methyl 5-(3-methy1-1-(4'-
(trifluoromethyl)bipheny1-4-yl)butylamino)pyrazine-2-carboxylate by a
method analogous to Example 1.1, steps F through H. 1H NMR (400 MHz, CD30D,
6): 8.52 (s, 1H), 7.92 (s, 1H), 7.79 (d, J=8.4 Hz, 2H), 7.71 (d, J=8.4 Hz,
2H), 7.64 (d, J=8.4 Hz, 2H), 7.49 (d, 20J=8.4 Hz, 2H), 5.22-5.16 (m, 1H),
3.61 (m, J=6.4 Hz, 2H), 2.59 (m, J=6.4 Hz, 2H), i.90- i.82 (m, 1H),
1.78-1.64 (m, 2H), 1.02 (d, 2H), 0.98 (d, 2H). MS (M+1): 501.5. Example
1.17: 3-(5-(3-methyl-1-(4'-(trifluoromethvl)biphenv1-4-v1)butvlamino)
pvrazine2-carboxamido)propanoic acid, Isomer 1   WO
2012/085745PCT/1B2011/055588 50 00 %)-N.)- OH IH 



HNN       The title compound is obtained by resolving racemic
3-(5-(3-methy1-1-(4'- (trifluoromethyl)
bipheny1-4-yl)butylamino)pyrazine-2-carboxamido)propanoic acid, by chiral
SFC. Column: Chiralcel OJ-H. Dimensions: 10 mm x 25 cm; Mobile Phase: 65!
535 (CO! methanol); Flow Rate: 10.0 mL/min.; Modifier: none. Retention
time: 2.63 minutes. Example
1.18:3-(5-(3-methyl-1-(4'-(trifluoromethyl)bipheny1-4-yl)butylamino)
pyrazine-2-carboxamido)propanoic acid, Isomer 2  10       The title
compound is obtained by resolving racemic 3-(5-(3-methy1-1-(4'-
(trifluoromethyl) bipheny1-4-yl)butylamino)pyrazine-2-carboxamido)propanoic
acid, by chiral SFC. Column: Chiralcel OJ-H. Dimensions: 10 mm x 25 cm;
Mobile Phase: 65! 35 (CO2/ methanol); Flow Rate: 10.0 mL/min.; Modifier:
none. Retention time: 3.45 15minutes.  WO 2012/085745PCT/1B2011/055588 51
Example
1.19:(+/-)-2-(3-methy1-1-(4'-(trifluoromethyl)biohenv1-4-yl)butylamino)-N-
(1H-tetrazol-5-vnovrimidine-5-carboxamide     5       To a solution of
methyl 2-(3-methyl-1-(4'-(trifluoromethyl)bipheny1-4-
yl)butylamino)pyrimidine-5-carboxylate (Example 1.4, step A) (0.220 g,
0.496 mmol) in anhydrous tetrahydrofuran (8 mL) was added 2M LiOH (8 mL)
slowly at 0C. The 10mixture was heated to 50C and stirred for 48 hours. The
mixture was neutralized with 1N HCI and extracted with ethyl acetate (3 x
10 mL). The combined organic layers were dried over sodium sulfate,
filtered, and concentrated. The residue was dissolved in
N,N-dimethylformamide (20 mL) and 1,1'-carbonyldiimidazole (123 mg, 0.757
mmol) and diisopropylethylamine (113 mg, 0.873 mmol) were added. The
mixture was stirred 15 for 30 minutes at 80C. 5-Aminotetrazole (148 mg,
1.75 mmol) was then added to the reaction mixture. The resulting mixture
was stirred overnight at 80C. The mixture was quenched with water and
extracted with ethyl acetate (3 x 10 mL). The organic layer was washed with
brine, dried over sodium sulfate, filtered, and concentrated. Purification
by preparative HPLC gave (+/-)-2-(3-methy1-1-(4'-(trifluoromethyl)biphenyl-



204-yl)butylamino)-N-(1H-tetrazol-5-yl)pyrimidine-5-carboxamide (11 mg,
3.8%) as a white solid. 1H NMR (400 MHz, CD30D, 6): 8.87 (s, 2H), 7.78 (d,
2H), 7.26 (d, 2H), 7.64 (d, 2H), 7.51 (d, 2H), 5.32-5.26 (m, 1H), 1.95-1.89
(m, 1H), 1.78-1.65 (m, 2H), 1.01 (d, 3H), 0.99 (d, 3H) ppm. MS (M+1):
495.1. 25  WO 2012/085745PCT/1B2011/055588 52 Example
1.20:(+/-)-N-(3-(1H-tetrazol-5-vlamino)-3-oxopropv1)-6-(3-methyl-1-(4'-
(trifluoromethyl)biphenv1-4-v1)butylamino)nicotinamide  F F    The title
compound was prepared from 6-(3-methyl-1-(4'-(trifluoromethyl)
5biphenyl-4-yl)butylamino)nicotinic acid, as prepared in Example 1.1 using
racemic 2- methylpropane-2-sulfinamide in Step B, and 5-aminotetrazole by a
method analogous to example 1.19. 1H NMR (400 MHz, CD30D, 6): 8.58 (d, 1H),
7.90(dd, 1H), 7.70 (d, 2H), 7.62 (d, 2H), 7.55 (d, 2H), 7.41 (d, 2H), 6.53
(d, 1H), 5.08 (m, 1H), 1.81-1.74(m, 1H), 1.71-1.62(m, 1H), 1.60-1.53(m,
1H), 0.94(d, 3H), 0.91(d, 3H). MS (M+1): 496.3. 10Example
1.21:(+/-)-N-((2H-tetrazol-5-vpmethyl)-6-(3-methyl-1-(4'-(trifluoromethyl)
biphenyl-4-v1)butylamino)nicotinamide         A 5 mL vial equipped with a
stir bar was charged with 6-(3-methyl-1-(4'-
(trifluoromethyl)bipheny1-4-yl)butylamino)nicotinic acid (0.100 g, 0.233
mmol) as 15prepared in Example 1.1 using racemic
2-methylpropane-2-sulfinamide in Step B, 0-(7-
azabenzotriazol-1-y1)-N,N,N',V-tetramethyl uronium hexafluorophosphate
(133.0 mg, 0.350 mmol), N-methylmorpholine (118.0 mg, 1.167 mmol),
N,N-dimethylformamide (1.2 mL). The mixture was purged with nitrogen,
heated to 50C and stirred for 30 minutes. Then,
(1H-tetrazol-5-yl)methanamine (39.9 mg, 0.233 mmol) was added. The 



20mixture was stirred at 50C overnight. The reaction mixture was purified
by prep-HPLC to give
(+/-)-N-((2H-tetrazol-5-yl)methyl)-6-(3-methyl-1-(4'-(trifluoromethyl)biphe
nyl-4-  WO 2012/085745PCT/1B2011/055588 53 yl)butylamino)nicotinamide (10
mg, 4.2%) as a white solid. 1H NMR (400 MHz, CD30D, 6): 8.50 (d, 1H), 7.86
(dd, 1H), 7.80 (d, 2H), 7.72 (d, 2H), 7.64 (d, 2H), 7.50 (d2H), 6.58 (d,
1H), 5.11 (m, 1H), 4.82 (s, 2H), 1.89-1.82(m, 1H), 1.80-1.72(m, 1H),
1.68-1.62(m, 1H), 1.03(d, 3H), 1.00(d, 3H) ppm. MS (M+1): 510.3 5Example
1.22:(+/-)-2-(6-(3-methy1-1-(4'-(trifluoromethyl) bipheny1-4-yl)butylamino)
nicotinamido) ethanesulfonic acid     AS mL vial equipped with magnetic
stirrer was charged with 6-(3-methyl-i-(4'-
10(trifluoromethyl)bipheny1-4-yl)butylamino)nicotinic acid (0.200 g, 0.467
mmol) as prepared in Example 1.1 using racemic
2-methylpropane-2-sulfinamide in Step B, 0-(7-
azabenzotriazol-1-y1)-N,N,N',N'-tetramethyl uronium hexafluorophosphate
(266.0 mg, 0.700 mmol), N-methylmorpholine (236.1 mg, 2.334 mmol),
N,N-dimethylformamide (2.4 mL). The mixture was purged with nitrogen,
heated to 30C and stirred for 30 15minutes. Then 2-aminoethanesulfonic acid
(58.4 mg, 0.467 mmol) was added. The mixture was stirred at 30C for 2h. The
reaction mixture was diluted with water (20 mL) and extracted with ethyl
acetate (3 x 20 mL). The combined organic layers were washed with water (2
x 20 mL) and dried over sodium sulfate, filtered and concentrated.
Purification by prep-H PLC provided
(+/-)-2-(6-(3-methyl-1-(4'-(trifluoromethyl)bipheny1-4- 20
yl)butylamino)nicotinamido) ethanesulfonic acid (89.6 mg, 35.8%) as a white
solid. 1H NMR (400 MHz, CD30D, 6): 8.41 (s, 1H), 8.29 (m, 1H), 8.25-8.19
(m, 1H), 7.88(d, 2H), 7.78-7.70 (m, 4H), 7.54 (d, 2H), 7.13 (d, 1 H),
5.05-4.92 (m, 1H), 3.76 (t, 2H), 3.06 (t, 2H), 1.88-1.82 (m, 1H), 1.72-1.62
(m, 2H), 1.07 (d, 3H), 1.04 (d, 3H) ppm. MS (M+1): 536.2.  WO
2012/085745PCT/1B2011/055588 54 Example
1.23:(+/-)-3-(N-methyl-6-(3-methyl-1-(4'-(trifluoromethyl)bipheny1-4- 



yl)butylamino)nicotinamido)orooanoic acid   5 Step A: Preparation of
tert-butyl 3-(methylamino)propanoate  A 100 mL three-necked round bottom
flask equipped with a stir bar was charged with 10 tert-butyl acrylate
(10.0 g, 78 mmol) and methanol (15.6 mL). The mixture was purged with
nitrogen and cooled to 0C. A solution of N-methyl-1-phenylmethanamine (10.4
g, 85.8 mmol) in methanol (15.6 mL) was then added. The reaction mixture
was allowed to warm to room temperature and stir for 20hr. Purification by
column chromatography (ethyl acetate/petroleum ether 0 - 25%) gave the
intermediate (18.4 g, 93.9%) as a light 15yellow oil.       To a solution
of the above oil (17.5 g, 70.2 mmol) in methanol (120 mL) was added 10%
palladium on carbon (5 g). The solution was degassed, then saturated with
hydrogen and stirred for 70h. The reaction mixture was filtered through
Celite, and the solvent carefully removed under reduced pressure to give
tert-butyl 3- 20(methylamino)propanoate (8 g, 69.6%) as a light yellow oil.
1H NMR (400 MHz, CDCI3, 6): 2.73 (t, 2H), 2.39-2.34 (m, 5H), 1.38 (s, 9H).
MS (M+1): 160.0.  WO 2012/085745PCT/1B2011/055588 55 Step B: Preparation of
(+/-)-3-(N-methyl-6-(3-methyl-1-(4'-(trifluoromethyl) bipheny1-4-
yl)butylamino) nicotinamido) propanoic acid        A 5 mL vial equipped
with a stir bar was charged with 6-(3-methy1-1-(4'-
(trifluoromethyl)bipheny1-4-yl)butylamino)nicotinic acid (0.200 g, 0.467
mmol) as 5prepared in Example 1.1 using racemic
2-methylpropane-2-sulfinamide in Step B, 0-(7-
azabenzotriazol-1-y1)-N,N,N',N'-tetramethyl uronium hexafluorophosphate
(266.0 mg, 0.700 mmol), N-methylmorpholine (236.1 mg, 2.334 mmol), and
N,N-dimethylformamide (2.4 mL). The mixture was purged with nitrogen and
stirred for 30 minutes at room temperature. Then
tert-butyl-3-(methylamino)propanoate (74.4mg, 0.467mmo1) was 10added and
the mixture was stirred at room temperature overnight. The reaction mixture
was diluted with water (20mL) and extracted with ethyl acetate (3 x 20 mL).
The combined organic layers were washed with water (3 x 20 mL), dried over
sodium sulfate, filtered and concentrated to a pale yellow oil.
Dichloromethane (2 mL) was added to the crude oil (0.120 g, 0.211 mmol) and
the 



15mixture was cooled to 0C. Trifluoroacetic acid (3 mL) was then added
drop-wise. The reaction was allowed to warm to room temperature and stir
for 3hr. The reaction was concentrated. Purification by prep-H PLC gave
(+/-)-3-(N-methy1-6-(3-methy1-1-(4'-
(trifluoromethyl)bipheny1-4-yl)butylamino)nicotinamido)propanoic acid (56.5
mg, 52.3%) as a white solid. 1H NMR (400 MHz, CDC13, 6): 8.14-7.99 (m, 1H),
7.65-7.45 (m, 7H), 207.37 (d, 2H), 6.30 (d, 1H), 4.42 (m, 1H), 3.70 (m,
2H), 3.02 (s, 3H), 2.65-2.55 (m, 2H), 1.88-1.82 (m, 1H), 1.72-1.67 (m, 1H),
1.65-1.36 (m, 1H), 0.94 (d, 3H), 0.88 (d, 3H) ppm. MS (M+1): 514.3. Example
1.24:(+/-)-(2R)-2-hydroxy-3-(6-(3-methy1-1-(4'-(trifluoromethyl)biphenyl-
4-yl)butylamino)nicotinamido)propanoic acid   WO
2012/085745PCT/1B2011/055588 56       To a solution of
6-(3-methyl-1-(4'-(trifluoromethyl)bipheny1-4- yl)butylamino)nicotinic acid
(0.200 g, 0.467 mmol), as prepared in Example 1.1 using racemic
2-methylpropane-2-sulfinamide in Step B, in N,N-dimethylformamide (2mL) was
added 0-(7-azabenzotriazol-1-y1)-N,N,N',N'-tetramethyluronium
hexafluorophosphate  5 (444 mg, 1.17 mmol). The reaction was stirred at
room temperature for lh. (R)-methy1- 3-amino-2-hydroxypropanoate (111 mg,
0.934 mmol) and diisopropylethylamine (422 mg, 3.27 mmol) were then added
and the reaction was stirred at room temperature for 15h. The reaction
mixture was diluted with saturated ammonium chloride (10 mL) and extracted
with ethyl acetate (3 x 10 ml). The combined organics were washed with
10brine, dried over sodium sulfate, filtered and concentrated.       The
crude residue (0.200 g, 0.543 mmol) was dissolved in tetrahydrofuran (4 mL)
and 2N LiOH was added (4 mL). The reaction was stirred at room temperature
for lh. The reaction was then acidified to pH 5-6 with 1N HCI, and
extracted with ethyl acetate (4 x 20 mL). The combined organics were dried
over sodium sulfate, filtered, and 15concentrated. Purification by prep-H
PLC gave (+/-)-(2R)-2-hydroxy-3-(6-(3-methy1-1-
(4'-(trifluoromethyl)bipheny1-4-yl)butylamino) nicotinamido)propanoic acid
(152.7 mg, 78.3%) as a white solid. 1H NMR (400 MHz, CD30D, 6): 8.40 (s,
1H), 8.07 (d, 1H), 8.10 (d, 2H), 7.77-7.65 (m, 4H), 7.53 (d, 2H), 6.91(d,
1H), 5.16 (s, 1H), 4.34 (t, 1H), 3.77- 3.51 (m, 2H), 1.94-1.89 (m, 1H),
1.80-1.64 (m, 2H), 1.07-0.94 (m, 6H) ppm. MS 20(M+1): 516.3. Example
1.25:(+/-)-3-(6-(3-methyl-1-(2-methy1-4'-(trifluoromethyl)bipheny1-4-y1)
butylamino)nicotinamido)propanoic acid  F 00 (NLOH 



IH ,.....* .,., N N H  WO 2012/085745PCT/1B2011/055588 57 Step A:
2-methy1-4'-(trifluoromethyl)biphenv1-4-carbonitrile    A mixture of
4-bromo-3-methylbenzonitrile (1.00 g, 5.10 mmol), 4-
5(trifluoromethyl)phenylboronic acid (0.969 g, 5.10 mmol), potassium
carbonate (1.76 g, 12.8 mmol) and tetrakis(triphenylphosphine)palladium(0)
(0.295 g, 0.255 mmol) in 1:1 dioxane:water (20 mL) was stirred at 80C
overnight. The mixture was filtered through Celite. The filtrate was
extracted with ethyl acetate. The organic layer was washed with water and
brine, dried over sodium sulfate, filtered and concentrated. Purification
by 10 column chromatography gave
2-methyl-4'-(trifluoromethyl)bipheny1-4-carbonitrile (1.26 g, 95%). 1H NMR
(400 MHz, CDCI3, 6): 7.72 (d, 2H), 7.59 (s, 1H), 7.56 (d, 1H), 7.42 (d,
2H), 7.31 (d, 1H), 2.29 (s, 3H). Step B:
3-methyl-1-(2-methy1-4'-(trifluoromethyl)bipheny1-4-yl)butan-1-amine 15 F
A microwave reaction vial was charged with
2-methy1-4'-(trifluoromethyl)biphenyl- 4-carbonitrile (500 mg, 1.91 mmol)
and tetrahydrofuran (5 mL). To the mixture was added isobutylmagnesium
bromide (2.87 mL, 5.74 mmol, 2M in THF). The reaction was heated at 100C in
a microwave for 30 min utes. The reaction mixture was then 20carefully
added to a solution of sodium borohydride (145 mg, 3.83 mmol) in methanol
(5 



mL). After stirring for 5 minutes, the mixture was concentrated to dryness.
Purification by column chromatography gave
3-methyl-1-(2-methy1-4'-(trifluoromethyl)biphenyl-4- y1)butan-1-amine (470
mg). 1H NMR (400 MHz, CD30D, 6): 7.72 (d, 2H), 7.50 (d, 2H), 7.24 (s, 1H),
7.19 (d, 2H), 3.94 (m, 1H), 2.27 (s, 3H), 1.65 (m, 2H), 1.49 (m, 1H), 0.95
25(d, 3H), 0.92 (d, 3H).  WO 2012/085745PCT/1B2011/055588 58 Step C:
Preparation of methyl
6-(3-methyl-1-(2-methy1-4'-(trifluoromethyl)bipheny1-4-
vl)butvlamino)nicotinate   A mixture of
3-methyl-1-(2-methy1-4'-(trifluoromethyl)biphenyl-4-y1)butan-1-amine 5(250
mg, 0.778 mmol), methyl 6-fluoronicotinate (264 mg, 1.17 mmol), and
potassium carbonate (323 mg, 2.33 mmol) in N,N-dimethylformamide (4mL) was
stirred for 12hrs at 120C. The reaction was concentrated and purification
by column chromatography gave methyl
6-(3-methyl-1-(2-methy1-4'-(trifluoromethyl) bipheny1-4-
yl)butylamino)nicotinate (300 mg). 1H NMR (400 MHz, CD30D, 6): 8.65 (s,
1H), 7.87 (d, 101H ), 7.58 (d, 2H), 7.33 (d, 2H), 7.13 (d, 2H), 7.09 (s,
1H), 6.20 (d, 1H), 4.65 (m, 1H), 3.78 (s, 3H), 2.17 (s, 3H), 1.72 (m, 2H),
1.67 (m, 1H), 0.94 (d, 3H), 0.91 (d, 3H). Step D:
(+/-)-3-(6-(3-methyl-1-(2-methy1-4'-(trifluoromethyl)bipheny1-4-
yl)butylamino)nicotinamido)propanoic acid  The title compound was prepared
from 6-(3-methyl-i-(2-methyl-4'-
15(trifluoromethyl)bipheny1-4-yl)butylamino)nicotinate by a method
analogous to that described in Example 1.1 steps F - H. 1H NMR (400 MHz,
CD30D, 6): 8.43 (s, 1H), 7.80 (d, 1H), 7.71 (d, 2H), 7.50 (d, 2H), 7.32 (d,
2H), 7.18 (s, 1H), 6.55 (d, 1H), 5.05 (m, 1H), 3.59 (m, 2H), 2.61 (m, 2H),
2.25 (s, 3H), 1.88-1.71 (m, 2H), 1.68-1.61 (m, 1H), 1.03 (d, 3H), 1.00 (d,
3H). MS (M+1): 514.7. 20  WO 2012/085745PCT/1B2011/055588 59 Example 1.26:
(+/-)-3-(2-(3-methy1-1-(2-methyl-4'-(trifluoromethvl)bichenv1-4-
vpbutvlamino)pyrimidine-5-carboxamido)propanoic acid  



5The title compound was prepared by a method analogous to Example 1.4,
using 3-methyl-1-(2-methy1-4'-(trifluoromethyl)biphenyl-4-y1)butan-1-amine
in Step A. 1H NMR (400 MHz, CD30D, 6): 8.68 (s, 2H), 7.72 (d, 2H ), 7.50
(d, 2H), 7.31 (s, 1H), 7.29 (d, 1H), 7.17 (d, 1H), 5.21 (m, 1H), 3.60 (m,
2H), 2.62 (m, 2H), 2.25 (s, 3H), 1.88 (m, 1H), 1.65 (m, 2H), 1.02 (d, 3H),
1.00 (d, 3H). MS (M+1): 515.7. 10Example
1.27:(+/-)-3-(2-(1-(2,6-dimethy1-4'-(trifluoromethyl)biphenv1-4-v1)-3-
methylbutvlamino)pyrimidine-5-carboxamido)propanoic acid         The title
compound was prepared by a method analogous to that described for Example
1.4, using
1-(2,6-dimethy1-4'-(trifluoromethyl)bipheny1-4-y1)-3-methylbutan-1- 15
amine (prepared as in Example 1.25 steps A - B, using 4-bromo-3,5-
dimethylbenzonitrile) in Step A. 1H NMR (400 MHz, CD30D, 6): 8.67 (s, 2H),
7.73 (d, 2H ), 7.32 (d, 2H), 7.14 (s, 2H), 5.15 (m, 1H), 3.59 (m, 2H), 2.60
(m, 2H), 1.99 (s, 6H), 1.89-1.82 (m, 1H), 1.77-1.57 (m, 2H), 0.92 (d, 3H),
0.91 (d, 3H). MS (M+1): 529.3.  WO 2012/085745PCT/1B2011/055588 60 Example
1.28:(+/-)-3-(6-(1-(2,6-dimethy1-4'-(trifluoromethyl)bipheny1-4-y1)-3-
methylbutvlamino)nicotinamido)propanoic acid   00 )LN ).LOH IH  N H  The
title compound was prepared by a method analogous to that described for
5Example 1.25, using 4-bromo-3,5-dimethylbenzonitrile in Step A. 1H NMR
(400 MHz, CD30D, 6): 8.43 (s, 1H), 7.80 (d, 1H), 7.73 (d, 2H), 7.32 (d
,2H), 7.13 (s, 2H), 6.55 (d, 1H), 4.95 (m, 1 H), 3.58 (m, J=6.8Hz, 2H),
2.60 (m, 2H), 1.98 (s, 6H), 1.86-1.72 (m, 2H), 1.66-1.57 (m, 1H), 1.02 (d,
3H), 0.99 (d, 3H). MS (M+1): 528.5. 



Example
1.29:(+/-)-3-(6-(3-methyl-1-(6-(4-(trifluoromethyl)phenvl)pyridin-3- 1
0vl)butvlamino)nicotinamido)propanoic acid        The title compound was
prepared by a method analogous to that described for Example 1.25, using
6-bromonicotinonitrile in Step A. 1H NMR (400 MHz, CD30D, 6): 8.62 (m, 1
H), 8.27 (m, 1 H), 8.04 (m, 2 H), 7.90 -7.86 (m, 3 H), 7.69 (m" 3 H), 6.73
(m, 151 H), 5.09-5.01 (m, 1 H), 3.47 (m, 2 H), 2.49 (m, 2 H), 1.89-1.77 (m,
1 H), 1.72-1.58 (m, 2 H), 0.95 (d, 3 H), 0.92 (d, 3 H). MS (M+1): 501.3.
WO 2012/085745PCT/1B2011/055588 61 Example
1.30:(+/-)-3-(5-(1-(4'-(trifluoromethyl)biphem/1-4-v1)butvlamino)pyrazine-
2-carboxamido)propanoic acid  F  5Step A:
1-(4'-(trifluoromethyl)bipheny1-4-v1)butan-1-amine          The title
compound was prepared by a method analogous to that described in Example
1.25, using 4-bromobenzonitrile in Step A and n-propylmagnesium bromide in
Step B. 1H NMR (400 MHz, CDC13, 6): 7.58 (m, 4H), 7.49 (d, 2H), 7.31 (d,
2H), 3.88 (t, lo1H), 1.66-1.56 (m, 2H), 1.37-1.25 (m, 1H), 1.23-1.16 (m,
1H), 0.83 (t, 3H). Step B:
(+/-)-3-(5-(1-(4'-(trifluoromethyl)bipheny1-4-v1)butvlamino)pyrazine-2-
carboxamido)propanoic acid  The title compound was prepared from
1-(4'-(trifluoromethyl)bipheny1-4-yl)butan- 1-amine and
methyl-5-chloropyrazin-2-carboxylate by a method analogous to that
15described for Example 1.16. 1H NMR (400 MHz, CD30D, 6): 8.57 (s, 1H),
7.94 (s, 1H), 



7.81 (d, 2H), 7.73 (d, 2H), 7.65 (d, 2H), 7.50 (d, 2H), 5.11-5.05 (m, 1H),
3.63 (t, 2H), 2.60 (t, 2H), 1.97-1.85 (m, 2H), 1.51-1.44 (m, 1H), 1.43-1.39
(m, 1H), 1.01 (t, 3H).  WO 2012/085745PCT/1B2011/055588 62 Example
1.31:(+/-)-3-(5-(1-(4'-(trifluoromethyl)biphenyl-4-
vI)ProPvlamino)pvrazine-2-carboxamido)propanoic acid   5The title compound
was prepared by a method analogous to that described for Example 1.30,
using ethylmagnesium bromide. 1H NMR (400 MHz, CD30D, 6): 8.53 (s, 1H),
7.96 (s, 1H), 7.81 (d, 2H), 7.73 (d, 2H), 7.66 (d, 2H), 7.59 (d, 2H),
4.99-4.97 (m, 1H), 3.62 (t, 2H), 2.61 (t, 2H), 1.99-1.93 (m, 2H), 1.03 (t,
3H). MS (M+1): 473.2. Example
1.32:(+/-)-3-(6-(cyclobutv1(41-(trifluoromethvI)biphenv1-4-vOmethvlamino)
10nicotinamido)propanoic acid   Step A:
Cyclobuty1(41-(trifluoromethyl)biphenyl-4-yl)methanamine   WO
2012/085745PCT/1B2011/055588 63       Magnesium (1.86 g, 77.4 mmol) was
suspended in diethyl ether (70 mL) and to the suspension was added iodine
(17.8 mg, 0.07 mmol). Bromo-cyclobutane (10 g, 70 mmol) was added slowly
and the mixture was refluxed for 3h. To a solution of 4'-
(trifluoromethyl)bipheny1-4-carbonitrile (300 mg, 1.21 mmol) (prepared as
in Example 51.25 Step A, using 4-bromobenzonitrile) in tetrahydrofuran (3
mL) was added this prepared Grignard (334 mg, 6.06 mL in diethyl ether,
6.06 mmol) at 0C under nitrogen. The resulting mixture was heated in a
microwave at 100C for lhr. After that time, methanol (5 mL) and sodium
borohyd ride (91.8 mg, 2.43 mmol) were carefully added at 0C. After
stirring for 5 minutes, the reaction mixture was quenched with saturated 



10ammonium chloride (20 mL) and extracted with ethyl acetate (3 x 10 mL).
The combined organic layers were concentrated. Purification by column
chromatography (0 - 6% methanol/dichloromethane) gave
cyclobuty1(41-(trifluoromethyl)bipheny1-4- yl)methanamine (0.100 g, 27%) as
a yellow solid. 1H NMR (400 MHz, CD30D, 6): 7.84 (d, J=8.0, 2 H), 7.77 (dd,
J=8.0, J=8.0, 4 H), 7.53 (d, J=8.0, 2 H), 4.27 (d, J=10.4, 1 H),
152.98-2.92 (m, 1 H), 2.08-2.06 (m, 1 H), 1.86-1.80 (m, 5 H). Step B:
(+/-)-3-(6-(cyclobuty1(41-(trifluoromethyl)bipheny1-4-vpmethylamino)
nicotinamido) propanoic acid        The title compound was prepared from
cyclobuty1(41-(trifluoromethyl) bipheny1-4- yl)methanamine by a method
analogous to that described for Example 1.25 steps C - 20D. 1H NMR (400
MHz, CD30D, 6): 8.31 (d, 1 H), 7.73-7.65 (m, 3 H), 7.61 (d, 2 H), 7.52 (d,
2 H), 7.38 (d, 2 H), 6.41 (d, 1 H), 4.5 (m, 1H), 3.48 (m, 2 H), 2.78-2.51
(m, 1 H), 2.49 (m, 2 H), 2.19-2.07 (m, 1 H), 1.84-1.78 (m, 2 H). MS (M+1):
498.3. Example
1.33:(+/-)-3-(6-(3,3-dimethy1-1-(4'-(trifluoromethyl)biphenv1-4-
yl)butylamino)nicotinamido)propanoic acid   00 ).LN ).LOH IH 7.:-..,..  N
N7 H        The title compound was prepared by a method analogous to that
described for Example 1.32, using 1-bromo-2,2-dimethylpropane. 1H NMR (400
MHz, CD30D, 6):  WO 2012/085745PCT/1B2011/055588 64 8.41 (s, 1H), 7.80 (d,
1H), 7.78 (d, 2H), 7.71 (d, 2H), 7.62 (d, 2H), 7.48 (d, 2H), 6.56 (d, 1H),
5.18 (d, 1H), 3.57 (m, 2H), 2.59 (m, 2H), 1.94-1.88 (m, 1H), 1.75-1.70 (m,
1H), 1.04 (s, 9H). MS (M+1): 514.3. 



Example 1.34:(+/-)-3-(6-(cyclooroov1(4'-(trifluoromethyl)biohenv1-4-
5vl)methylamino)nicotinamido)orooanoic acid         To a solution of
4'-(trifluoromethyl)bipheny1-4-carbaldehyde (1 g, 4 mmol), p-toluene
sulfonic acid (50 mg, 0.3 mmol), and activated molecular sieves in toluene
(15 mL), was added methyl 6-aminonicotinate (670 mg, 4.4 mmol). The
reaction was 10refluxed for 12h. The reaction was cooled to room
temperature and concentrated to give the intermediate imine. To a 0C
solution of methyl 6-((4'-(trifluoromethyl)bipheny1-4-
yl)methyleneamino)nicotinate (600 mg, 1.56 mmol) in tetrahydrofuran (10 mL)
was added cyclopropylmagnesium bromide (5 mL, 2N in THF, 8 mmol). The
reaction was 15stirred at 0C for lhr, then warmed to room temperature and
left stirring for 12 h. The reaction was quenched with saturated ammonium
chloride and extracted with ethyl acetate (3 x 15 mL). The combined
organics were dried over sodium sulfate, filtered and concentrated.
Purification by preparative TLC (5:1 petroleum ether:ethyl acetate) gave
methyl
6-(cyclopropy1(41-(trifluoromethyl)bipheny1-4-yOmethylamino)nicotinate (130
20mg). The title compound was prepared from methyl 6-(cyclopropy1(41-
(trifluoromethyl)bipheny1-4-yOmethylamino)nicotinate by a method analogous
to that described in Example 2.1 steps F-G. 1H NMR (400 MHz, CD30D, 6):
8.28 (s, 1H), 7.68 (d, J = 9.2 Hz, 1H), 7.67 (d, J = 8.0 Hz, 2H), 7.61 (d,
J = 8.0 Hz, 2H), 7.52 (d, J = 8.4 25Hz, 2H), 7.42 (d, J = 8.4 Hz, 2H), 6.41
(d, J = 9.2 Hz, 1H), 4.33 (d, J = 8.8 Hz, 1H), 3.46 (m, 2H), 2.46 (m, 2H),
1.38-1.12 (m, 1H), 0.69-0.49 (m, 2H), 0.37-0.36 (m, 2H). MS (M+1): 484.4.
WO 2012/085745PCT/1B2011/055588 65 The title compound was prepared by a
method analogous to that described for 5 Example 1.34, using
cyclopentylmagnesium bromide. 1H NMR (400 MHz, CD30D, 6): 8.57 (s, 1H),
7.94 (d, J = 8.8 Hz, 1H), 7.92 (d, J = 8.4 Hz, 2H), 7.97 (d, J = 8.4 Hz,
2H), 7.78 (d, J = 8.4 Hz, 2H), 7.67 (d, J = 8.4 Hz, 2H), 6.69 (d, J = 8.8
Hz, 1H), 4.88 (d, J = 10.0 Hz, 1H), 3.73 (m, 2H), 2.75 (m, 2H), 2.56-2.50
(m, 1H), 2.17-2.13 (m, 1H), 1.89- 1.61 (m, 6H), 1.50-1.48 (m, 1H). MS
(M+1): 512.5. 10Examples 1.36 - 1.60  Step A:
N-(4-iodobenzylidene)-2-methylpropane-2-sulfinamide  



4-lodobenzaldehyde (1.26 g, 5.43 mmol) was dissolved in dichloromethane
(41.8 mL). 2-methylpropane-2-sulfinamide (0.679 g, 5.43 mmol) was added,
followed by 15titanium(IV) ethoxide (2.25 mL, 10.9 mmol). The reaction was
heated to reflux for 1 hour. The reaction was then allowed to cool to room
temperature and stir for 18 hours. Methanol (8.0 mL) and saturated sodium
bicarbonate (1.5 mL) were added to the reaction mixture. The resulting
slurry was filtered through sodium sulfate, and rinsed with ethyl acetate.
The filtrate was concentrated to yield the title compound N-(4-
20iodobenzylidene)-2-methylpropane-2-sulfinamide (1.69 g, 93%) as a white
solid. 1H NMR (400 MHz, CDCI3, 6): 8.51 (s, 1H), 7.80 - 7.84 (m, 2H), 7.53
- 7.57 (m, 2H), 1.25 (s, 9H). MS (M+1): 336.0.  WO
2012/085745PCT/1B2011/055588 66 Step B:
N-(1-(4-iodophenyI)-3-methylbutv1)-2-methylpropane-2-sulfinamide          A
solution of isobutylmagnesium bromide in diethylether (4.99 mL, 9.98 mmol)
was diluted in tetrahydrofuran (11.5 mL) and cooled to 0C. Then a solution
of N-(4- 5iodobenzylidene)-2-methylpropane-2-sulfinamide (1.52 g, 4.54
mmol) in tetrahydrofuran (11.5 mL) was added drop-wise over 20 minutes. The
resulting solution was stirred at 0C for 30 minutes. The ice bath was then
removed and the reaction was allowed to warm to room temperature and stir
for an additional 1.5 hours. The reaction was then slowly quenched by the
addition of saturated ammonium chloride. This solution was 10diluted with
water and ethyl acetate. The layers were separated, and the aqueous was
extracted 2 times with ethyl acetate. The combined organics were washed
with brine, dried over magnesium sulfate, filtered and concentrated.
Purification by column chromatography (0 - 40% ethyl acetate/heptane)
provided a 2:1 diastereomer mixture of
N-(1-(4-iodophenyI)-3-methylbuty1)-2-methylpropane-2-sulfinamide (1.40 g,
78%) as a 15 clear, colorless oil. 1H NMR (400 MHz, CDCI3, 6): 7.62 - 7.67
(m, 2H), 7.02 - 7.08 (m, 2H), 4.28 - 4.41 (m, 1H), 3.24 - 3.33 (m, 1H),
1.21 - 1.85(m, 3H), 1.13- 1.20(m, 9H), 0.83 - 0.93 (m, 6H). MS (M+1):
394.1. 



Step C: 1-(4-iodophenyI)-3-methylbutan-1-amine hydrochloride
20N-(1-(4-iodophenyI)-3-methylbuty1)-2-methylpropane-2-sulfinamide (1.36 g,
3.45 mmol) was dissolved in methanol (17.2 mL). 4M HCI in dioxane (4.31 mL,
17.2 mmol) was added and the reaction was stirred at room temperature for 1
hour. The reaction was concentrated and the resulting solid was triturated
with ether and dried under vacuum to provide
1-(4-iodophenyI)-3-methylbutan-1-amine hydrochloride (1.1 g, 100%) as a
white 25solid. 1H NMR (400 MHz, CD30D, 6): 7.80 - 7.84 (m, 2H), 7.20 - 7.24
(m, 2H), 4.25 -  WO 2012/085745PCT/1B2011/055588 67 4.31 (m, 1H), 1.83 -
1.92 (m, 1H), 1.71 -1.79 (m, 1H), 1.34 - 1.42 (m, 1H), 0.92 (dd, J = 12.19,
6.54 Hz, 6H). Step D: Preparation of methyl
6-(1-(4-iodophenyI)-3-methylbutylamino)nicotinate i  H
51-(4-lodopheny1)-3-methylbutan-1-amine hydrochloride (1.14 g, 3.49 mmol),
methyl 6- fluoronicotinate (0.568 g, 3.66 mmol), and potassium carbonate
(1.45 g, 10.5 mmol) were combined in N,N-dimethylformamide (11.6 mL) and
heated to 100C for 3.5 hours. The reaction was then cooled to room
temperature and diluted with water and ethyl acetate. The layers were
separated and the aqueous was extracted 3 times with ethyl 10 acetate. The
combined organics were washed with brine, dried over magnesium sulfate,
filtered and concentrated. Purification by column chromatography (0 - 30%
ethyl acetate/heptane) provided methyl 6-(1-(4-iodophenyI)-3-
methylbutylamino)nicotinate (0.772 g, 52%) as a white solid. 1H NMR (400
MHz, CDCI3, 6): 8.69 (d, J = 1.8 Hz, 1H), 7.89 (dd, J = 8.8, 2.3 Hz, 1H),
7.60 - 7.64 (m, 2H), 157.04 - 7.08 (m, 2H), 6.16(d, J = 8.4 Hz, 1H),
5.49(d, J = 6.4 Hz, 1H), 4.62 - 4.69 (m, 1H), 3.82 (s, 3H), 1.54- 1.76 (m,
3H), 0.90 - 0.97 (m, 6H). MS (M+1): 425.2. Step E: Synthesis of Examples
1.36 - 1.60 in library format To a mixture of the appropriate boronic acid
(0.227mmo1) and polystyrene triphenylphosphine palladium(0) (0.009mmol),
was added a solution of methyl 6-(1-(4-
20iodophenyI)-3-methylbutylamino)nicotinate (80.0 mg, 0.19 mmol) in 1,2- 



dimethoxyethane (1.9 mL). Then aqueous potassium carbonate (0.95 mL, 1.9
mmol) was added. The reaction was heated for 1 hour at 100C in a microwave.
The reaction was then filtered, the polymer was rinsed with tetrahydrofuran
(3 x 2.0 mL), and the combined filtrates were concentrated. 25The crude
residue was dissolved in methanol (1.3 mL) and tetrahydrofuran (1.3 mL). 2N
LiOH (1.3 mL) was added, and the reaction was heated to 60C for 18 hours.
The reaction was then concentrated. This crude mixture was acidified by the
addition of 2N HCI (5 mL) and again was concentrated.  WO
2012/085745PCT/1B2011/055588 68 To the crude residue was added a mixture of
8-alanine t-butyl ester hydrochloride (51.8 mg, 0.285 mmol),
1-hydroxybenzotriazole hydrate (29.1 mg, 0.190 mmol), and
1-ethyl3-(3-dimethylaminopropy1)-carbodiimide hydrochloride (54.6 mg, 0.285
mmol) in tetrahydrofuran (1.9 mL). Triethylamine (106 pL, 0.760 mmol) was
added and the 5 reaction was agitated at room temperature for 18 hours.
Polystyrene trisamine (250 mg, 0.95 mmol) and tetrahydrofuran (5 mL) were
then added and the reaction was agitated for another 18 hours. The reaction
was filtered and the polymer was rinsed with tetrahydrofuran (3 x 2 mL).
The filtrate was concentrated. Dichloromethane (1.0 mL) and trifluoroacetic
acid (1.0 mL) were added to the crude 10 residue. The reaction was agitated
at room temperature for 1 hour. The reaction was then concentrated and
purified by reversed-phase HPLC on a Waters Sunfire C18 19 x 100mm, 0.005mm
column using a gradient of water in acetonitrile (0.05% formic acid
modifier) to give the desired product. Example
1.36:(+/-)-3-(6-(3-methyl-1-(4-(6-methvIpvridin-3-v1)phenv1)butvlamino)
15nicotinamido)propanoic acid         Analytical LCMS: retention time 0.58
minutes (Acguity HSS T3 2.1 x 50 mm, 1.8p column; 95 % water/acetonitrile
linear gradient to 2 % water/acetonitrile over 1.6 20minutes, hold at 2 %
water/acetonitrile to 1.8 minutes; 0.05 % trifluoroacetic acid modifier;
flow rate 1.3 mUminute); LCMS (M+1): 447.18.  WO
2012/085745PCT/1B2011/055588 69 Example 1.37:
(+/-)-3-(6-(1-(biphenv1-4-v1)-3-methylbutylamino)nicotinamido) propanoic
acid 



Analytical LCMS: retention time 0.96 minutes (Acguity HSS T3 2.1 x 50 mm,
1.8p 5 column; 95 % water/acetonitrile linear gradient to 2 %
water/acetonitrile over 1.6 minutes, hold at 2 % water/acetonitrile to 1.8
minutes; 0.05 % trifluoroacetic acid modifier; flow rate 1.3 mUminute);
LCMS (M+1): 432.22. Example 1.38:
(+/-)-3-(6-(1-(2'-fluorobipheny1-4-y1)-3-methylbutylamino)
nicotinamido)propanoic acid  10         Analytical LCMS: retention time
0.97 minutes (Acguity HSS T3 2.1 x 50 mm, 1.8p column; 95 %
water/acetonitrile linear gradient to 2 % water/acetonitrile over 1.6
minutes, hold at 2 % water/acetonitrile to 1.8 minutes; 0.05 %
trifluoroacetic acid modifier; flow rate 1.3 mUminute); LCMS (M+1): 450.15.
15Example 1.39: (+/-)-3-(6-(1-(3'-chlorobiphenv1-4-y1)-3-methylbutylamino)
nicotinamido)propanoic acid    WO 2012/085745PCT/1B2011/055588 70 minutes,
hold at 2 % water/acetonitrile to 1.8 minutes; 0.05 % trifluoroacetic acid
modifier; flow rate 1.3 mUminute); LCMS (M+1): 466.18. Example 1.40:
(+/-)-3-(6-(3-methy1-1-(4-(pyridin-3-v1)phenvI)butylamino)
nicotinamido)propanoic acid  5         Analytical LCMS: retention time 0.57
minutes (Acguity HSS T3 2.1 x 50 mm, 1.8p column; 95 % water/acetonitrile
linear gradient to 2 % water/acetonitrile over 1.6 minutes, hold at 2 %
water/acetonitrile to 1.8 minutes; 0.05 % trifluoroacetic acid modifier;
flow rate 1.3 mUminute); LCMS (M+1): 433.21. 10Example 1.41:
(+/-)-3-(6-(1-(3'-fluorobiphenv1-4-y1)-3-methylbutylamino)
nicotinamido)propanoic acid  



Analytical LCMS: retention time 0.98 minutes (Acguity HSS T3 2.1 x 50 mm,
1.8p column; 95 % water/acetonitrile linear gradient to 2 %
water/acetonitrile over 1.6 15minutes, hold at 2% water/acetonitrile to 1.8
minutes; 0.05% trifluoroacetic acid modifier; flow rate 1.3 mUminute); LCMS
(M+1): 450.15.  WO 2012/085745PCT/1B2011/055588 71 Example 1.42:
(+/-)-3-(6-(3-methy1-1-(2'-methylbiphenv1-4-v1)butylamino)
nicotinamido)propanoic acid   Analytical LCMS: retention time 0.98 minutes
(Acguity HSS T3 2.1 x 50 mm, 1.8p 5 column; 95 % water/acetonitrile linear
gradient to 2 % water/acetonitrile over 1.6 minutes, hold at 2 %
water/acetonitrile to 1.8 minutes; 0.05 % trifluoroacetic acid modifier;
flow rate 1.3 mUminute); LCMS (M+1): 450.15. Example 1.43:
(+/-)-3-(6-(1-(2'-methoxybipheny1-4-y1)-3-methylbutylamino)
nicotinamido)propanoic acid  10         Analytical LCMS: retention time
0.96 minutes (Acguity HSS T3 2.1 x 50 mm, 1.8p column; 95 %
water/acetonitrile linear gradient to 2 % water/acetonitrile over 1.6
minutes, hold at 2 % water/acetonitrile to 1.8 minutes; 0.05 %
trifluoroacetic acid modifier; flow rate 1.3 mUminute); LCMS (M+1): 462.22.
15Example 1.44: (+/-)-3-(6-(1-(2'-chlorobiphenv1-4-v1)-3-methylbutylamino)
nicotinamido)propanoic acid    WO 2012/085745PCT/1B2011/055588 72 



Analytical LCMS: retention time 1.00 minute (Acquity HSS T3 2.1 x 50 mm,
1.8p column; 95 % water/acetonitrile linear gradient to 2 %
water/acetonitrile over 1.6 minutes, hold at 2 % water/acetonitrile to 1.8
minutes; 0.05 % trifluoroacetic acid modifier; flow rate 1.3 mUminute);
LCMS (M+1): 466.18. 5Example 1.45:
(+/-)-3-(6-(1-(4'-cyanobiphenv1-4-y1)-3-methylbutylamino)
nicotinamido)propanoic acid  ON        Analytical LCMS: retention time 0.91
minutes (Acquity HSS T3 2.1 x 50 mm, 1.8p column; 95 % water/acetonitrile
linear gradient to 2 % water/acetonitrile over 1.6 10minutes, hold at 2%
water/acetonitrile to 1.8 minutes; 0.05% trifluoroacetic acid modifier;
flow rate 1.3 mUminute); LCMS (M+1): 457.21. Example 1.46:
(+/-)-3-(6-(1-(4'-ethoxybipheny1-4-y1)-3-methylbutylamino)
nicotinamido)propanoic acid   15Analytical LCMS: retention time 1.03
minutes (Acquity HSS T3 2.1 x 50 mm, 1.8p column; 95 % water/acetonitrile
linear gradient to 2 % water/acetonitrile over 1.6 minutes, hold at 2 %
water/acetonitrile to 1.8 minutes; 0.05 % trifluoroacetic acid modifier;
flow rate 1.3 mUminute); LCMS (M+1): 476.20.  WO
2012/085745PCT/1B2011/055588 73 Analytical LCMS: retention time 0.96
minutes (Acguity HSS T3 2.1 x 50 mm, 1.8p 5 column; 95 % water/acetonitrile
linear gradient to 2 % water/acetonitrile over 1.6 minutes, hold at 2 %
water/acetonitrile to 1.8 minutes; 0.05 % trifluoroacetic acid modifier;
flow rate 1.3 mUminute); LCMS (M+1): 462.22. Example 1.48:
(+/-)-3-(6-(1-(2',6'-dimethylbiphenv1-4-y1)-3-methylbutylamino)
nicotinamido)propanoic acid  10         Analytical LCMS: retention time
1.05 minutes (Acguity HSS T3 2.1 x 50 mm, 1.8p column; 95 %
water/acetonitrile linear gradient to 2 % water/acetonitrile over 1.6
minutes, hold at 2 % water/acetonitrile to 1.8 minutes; 0.05 %
trifluoroacetic acid modifier; flow rate 1.3 mUminute); LCMS (M+1): 460.24 



15Example 1.49:
(+/-)-3-(6-(1-(2',5'-dimethylbiphenv1-4-v1)-3-methylbutylamino)
nicotinamido)propanoic acid    WO 2012/085745PCT/1B2011/055588 74
Analytical LCMS: retention time 1.07 minutes (Acguity HSS T3 2.1 x 50 mm,
1.8p column; 95 % water/acetonitrile linear gradient to 2 %
water/acetonitrile over 1.6 minutes, hold at 2 % water/acetonitrile to 1.8
minutes; 0.05 % trifluoroacetic acid modifier; flow rate 1.3 mUminute);
LCMS (M+1): 460.24. 5Example 1.50:
(+/-)-3-(6-(3-methyl-1-(4'-methylbiphenv1-4-yl)butylamino)
nicotinamido)propanoic acid         Analytical LCMS: retention time 1.03
minutes (Acguity HSS T3 2.1 x 50 mm, 1.8p column; 95 % water/acetonitrile
linear gradient to 2 % water/acetonitrile over 1.6 10minutes, hold at 2%
water/acetonitrile to 1.8 minutes; 0.05% trifluoroacetic acid modifier;
flow rate 1.3 mUminute); LCMS (M+1): 446.20. Example 1.51:
(+/-)-3-(6-(1-(4'-fluorobiphenv1-4-y1)-3-methylbutylamino)
nicotinamido)propanoic acid   15Analytical LCMS: retention time 0.98
minutes (Acguity HSS T3 2.1 x 50 mm, 1.8p column; 95 % water/acetonitrile
linear gradient to 2 % water/acetonitrile over 1.6 minutes, hold at 2 %
water/acetonitrile to 1.8 minutes; 0.05 % trifluoroacetic acid modifier;
flow rate 1.3 mUminute); LCMS (M+1): 450.22.  WO
2012/085745PCT/1B2011/055588 75 Example 1.52:
(+/-)-3-(6-(1-(4'-methoxybiphenv1-4-v1)-3-
methylbutylamino)nicotinamido)propanoic acid  0 



Analytical LCMS: retention time 0.96 minutes (Acquity HSS T3 2.1 x 50 mm,
1.8p 5 column; 95 % water/acetonitrile linear gradient to 2 %
water/acetonitrile over 1.6 minutes, hold at 2 % water/acetonitrile to 1.8
minutes; 0.05 % trifluoroacetic acid modifier; flow rate 1.3 mUminute);
LCMS (M+1): 462.22. Example 1.53:
(+/-)-3-(6-(1-(4'-chlorobiphenv1-4-v1)-3-methylbutylamino)
nicotinamido)propanoic acid  CI          Analytical LCMS: retention time
1.05 minutes (Acquity HSS T3 2.1 x 50 mm, 1.8p column; 95 %
water/acetonitrile linear gradient to 2 % water/acetonitrile over 1.6
minutes, hold at 2 % water/acetonitrile to 1.8 minutes; 0.05 %
trifluoroacetic acid modifier; flow rate 1.3 mUminute); LCMS (M+1): 466.18.
WO 2012/085745PCT/1B2011/055588 76 Example 1.54:
(+/-)-3-(6-(1-(4'-ethylbiphenv1-4-v1)-3-methylbutylamino)
nicotinamido)propanoic acid   Analytical LCMS: retention time 1.09 minutes
(Acquity HSS T3 2.1 x 50 mm, 1.8p 5 column; 95 % water/acetonitrile linear
gradient to 2 % water/acetonitrile over 1.6 minutes, hold at 2 %
water/acetonitrile to 1.8 minutes; 0.05 % trifluoroacetic acid modifier;
flow rate 1.3 mUminute); LCMS (M+1): 460.24. Example 1.55:
(+/-)-3-(6-(3-methy1-1-(4-(76vridine-2-vflphenvnbutylamino)
nicotinamido)propanoic acid  10 15         Analytical LCMS: retention time
0.61 minutes (Acquity HSS T3 2.1 x 50 mm, 1.8p column; 95 %
water/acetonitrile linear gradient to 2 % water/acetonitrile over 1.6
minutes, hold at 2 % water/acetonitrile to 1.8 minutes; 0.05 %
trifluoroacetic acid modifier; flow rate 1.3 mUminute); LCMS (M+1): 433.21.



WO 2012/085745PCT/1B2011/055588 77 Example 1.56:
(+/-)-3-(6-(1-(4'-(dimethylcarbamovnbiphenv1-4-v1)-3-
methylbutylamino)nicotinamido)propanoic acid  I N., 00 IH ,,, N N H
Analytical LCMS: retention time 0.81 minutes (Acquity HSS T3 2.1 x 50 mm,
1.8p 5 column; 95 % water/acetonitrile linear gradient to 2 %
water/acetonitrile over 1.6 minutes, hold at 2 % water/acetonitrile to 1.8
minutes; 0.05 % trifluoroacetic acid modifier; flow rate 1.3 mUminute);
LCMS (M+1): 503.38. Example 1.57:
(+/-)-3-(6-(1-(4'-isopropylbiphenv1-4-v1)-3-methylbutylamino)
nicotinamido)propanoic acid  10         Analytical LCMS: retention time
1.14 minutes (Acquity HSS T3 2.1 x 50 mm, 1.8p column; 95 %
water/acetonitrile linear gradient to 2 % water/acetonitrile over 1.6
minutes, hold at 2 % water/acetonitrile to 1.8 minutes; 0.05 %
trifluoroacetic acid modifier; flow rate 1.3 mUminute); LCMS (M+1): 474.29.
WO 2012/085745PCT/1B2011/055588 78 Example 1.58:
(+/-)-3-(6-(3-methy1-1-(4'-(trifluoromethoxv)biphenyl-4-v1)butylamino)
nicotinamido)propanoic acid  



Analytical LCMS: retention time 1.09 minutes (Acguity HSS T3 2.1 x 50 mm,
1.8p 5 column; 95 % water/acetonitrile linear gradient to 2 %
water/acetonitrile over 1.6 minutes, hold at 2 % water/acetonitrile to 1.8
minutes; 0.05 % trifluoroacetic acid modifier; flow rate 1.3 mUminute);
LCMS (M+1): 516.23. Example 1.59:
(+/-)-3-(6-(3-methyl-1-(4'-(methylsulfonyl)biphenv1-4-
yl)butylamino)nicotinamido)propanoic acid  1 0 10 15         Analytical
LCMS: retention time 0.81 minutes (Acguity HSS T3 2.1 x 50 mm, 1.8p column;
95 % water/acetonitrile linear gradient to 2 % water/acetonitrile over 1.6
minutes, hold at 2 % water/acetonitrile to 1.8 minutes; 0.05 %
trifluoroacetic acid modifier; flow rate 1.3 mUminute); LCMS (M+1): 510.16.
WO 2012/085745PCT/1B2011/055588 79  Example 1.60: (+/-)-
3-(643-methyl-1-(446-(trifluoromethyppyridin-3-
v1)phenyl)butylamino)nicotinamido)propanoic acid     Analytical LCMS:
retention time 0.95 minutes (Acquity HSS T3 2.1 x 50 mm, 1.8p 5 column; 95
% water/acetonitrile linear gradient to 2 % water/acetonitrile over 1.6
minutes, hold at 2 % water/acetonitrile to 1.8 minutes; 0.05 %
trifluoroacetic acid modifier; flow rate 1.3 mUminute); LCMS (M+1): 501.19.
Example 2.1:
(+/-)-3-(641-(2,6-dimethyl-4'-(trifluoromethyl)biphenyl-4-ylamino)-3-
methylbutypnicotinamido)propanoic acid  



Step A: 2,6-dimethy1-4-nitrophenyl trifluoromethanesulfonate F FF   1.0 -S
0' 0   WO 2012/085745PCT/1B2011/055588 80 trifluoromethanesulfonic
anhydride (7.2 mL, 43 mmol) was added dropwise. The reaction was stirred at
0C for 3h. The reaction was diluted with saturated ammonium chloride and
the layers were separated. The organic layer was washed with 1N HCI (3 x 50
mL), 1N NaOH (3 x 50 mL), and brine. The organics were dried over sodium
5sulfate, filtered and concentrated to give 2,6-dimethy1-4-nitrophenyl
trifluoromethanesulfonate (10.0 g, 93%) as a brown solid. 1H NMR (400 MHz,
CDCI3, 6): 8.03 (s, 2H), 2.50 (s, 6H). Step B:
2-bromo-1,3-dimethy1-5-nitrobenzene  Br  - NI 0 '0-
102,6-dimethy1-4-nitrophenyl trifluoromethanesulfonate (5.0 g, 17 mmol) was



dissolved in N,N-dimethylformamide (40 mL). Lithium bromide monohydrate
(4.7 g, 45 mmol) was added and the reaction was refluxed overnight. The
reaction was diluted with saturated ammonium chloride and the layers were
separated. The organics were washed with water (3 x 40 mL) and brine, dried
over sodium sulfate, filtered and 15 concentrated. Purification by column
chromatography (2% ethyl acetate in petroleum ether) gave
2-bromo-1,3-dimethy1-5-nitrobenzene (2.7 g, 69%) as a light yellow solid.
1H NMR (400 MHz, CDCI3, 6): 7.94 (s, 2H), 2.50 (s, 6H). Step C:
2,6-dimethy1-4-nitro-4'-(trifluoromethyl)biphenyl     20To a solution of
2-bromo-1,3-dimethy1-5-nitrobenzene (2.7 g, 11.7 mmol) in toluene (36 mL)
was added tetrakis(triphenylphosphine)palladium(0) (1.36 g, 1.17 mmol), 4-
(trifluoromethyl)phenylboronic acid (4.46 g, 23.5 mmol), and potassium
fluoride hydrate (3.31 g, 43 mmol). The reaction was purged with nitrogen
three times. Water (9 mL) was added and the reaction was refluxed
overnight. The reaction was diluted with 25 saturated ammonium chloride and
the layers were separated. The organic layer was washed with water (3 x 40
mL) and brine, dried over sodium sulfate, filtered and concentrated.
Purification by column chromatography gave 2,6-dimethy1-4-nitro-4'-
(trifluoromethyl)biphenyl (1.5 g, 43%) as a yellow solid. 1H NMR (400 MHz,
CDCI3, 6): 7.99 (s, 2H), 7.75 (d, 2H), 7.26 (s, 1H), 7.25 (s, 1H), 2.10 (s,
6H).  WO 2012/085745PCT/1B2011/055588 81 Step D:
2,6-dimethy1-4'-(trifluoromethyl)bipheny1-4-amine    To a solution of
2,6-dimethy1-4-nitro-4'-(trifluoromethyl)biphenyl (600 mg, 2.03 mmol) in
ethanol (20 mL) was added 10wt% palladium on carbon (18 mg). The reaction
was 5 pressurized to 50 psi hydrogen and stirred at room temperature
overnight. The reaction was filtered onto Celite and concentrated.
Purification by column chromatography gave
2,6-dimethy1-4'-(trifluoromethyl)bipheny1-4-amine (480 mg, 89%) as a light
yellow solid. 1H NMR (400 MHz, CDC13, 6): 7.65 (d, 2H), 7.27 (s, 1H), 7.25
(s, 1H), 6.48 (s, 2H), 3.80 (s, 2H), 1.94 (s, 6H). MS (M+1): 266.1. 10Step
E: methyl 641-(2,6-dimethyl-4'-(trifluoromethyl)biphenyl-4-ylamino)-3-
methylbutypnicotinate  



0 rC) HNe \/       To a solution of methyl 6-formylnicotinate (200 mg, 1.21
mmol) in toluene (8 mL) containing activated molecular sieves was added
2,6-dimethy1-4'- 15(trifluoromethyl)bipheny1-4-amine (316 mg, 1.33 mmol).
The reaction mixture was heated to 90C and stirred overnight. The reaction
mixture was concentrated and the residue dissolved in tetrahydrofuran (8
mL). The solution was cooled to 0C. Zinc chloride (3.64 mL of a 1.0M
solution in diethyl ether, 3.64 mmol) was added, followed by
isobutylmagnesium bromide (1.82 mL of a 2.0M solution in THF, 3.64 mmol).
The 20reaction mixture was stirred at 0C for 2h. The reaction was quenched
with saturated aqueous ammonium chloride (5 mL). The mixture was diluted
with dichloromethane (30 mL) and water (30 mL). The layers were separated
and the aqueous layer was extracted with dichloromethane (30 mL) two more
times. The combined organic layers were dried over sodium sulfate,
filtered, and concentrated. Purification by column 25chromatography gave
methyl 6-(1-(2,6-dimethy1-4'-(trifluoromethyl)bipheny1-4-ylamino)-
3-methylbutypnicotinate (290 mg, 51%). 1H NMR (400 MHz, CDC13, 6): 9.20 (s,
1H),  WO 2012/085745PCT/1B2011/055588 82 8.25 (d, 1H), 7.62 (d, 4H), 7.50
(d, 2H), 7.45 (d, 1H), 7.20 (d, 2H), 6.30 (s, 2H), 4.62 (m, 1H), 3.95 (s,
3H), 3.5 (s, 3H), 1.87 (s, 6H), 1.73 (d, 3H), 1.26 (m, 3H), 1.10 (m, 6H).
Step F: methyl
3-(6-(1-(2,6-dimethyl-4'-(trifluoromethyl)bipheny1-4-ylamino)-3-
methylbutyl)nicotinamido)propanoate  5         Methyl
6-(1-(2,6-dimethy1-4'-(trifluoromethyl)bipheny1-4-ylamino)-3-
methylbutypnicotinate (290 mg, 0.62 mmol) was dissolved in H20 (3 mL) and
tetrahydrofuran (3 mL). The solution was cooled to 0C. 1N LiOH (77.5 mg,
1.85 mmol) was added. The mixture was warmed to room temperature and
stirred for 5h. The 10mixture was then neutralized with 1N HCI 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).
0-(7-azabenzotriazol-1-y1)-N,N,N',N'- tetramethyluronium
hexafluorophosphate (338 mg, 0.888 mmol) was added and the mixture was
stirred for 45 minutes. Methyl 3-aminopropanote hydrochloride (123 mg,
150.888 mmol) and diisopropylethylamine (306 mg, 2.37 mmol) were added. The
resulting mixture was stirred overnight at room temperature. The mixture
was diluted with saturated ammonium chloride and extracted with ethyl
acetate. The organic layer was washed with water and brine, dried over
sodium sulfate, filtered and concentrated to give methyl
3-(6-(1-(2,6-dimethy1-4'-(trifluoromethyl)bipheny1-4-ylamino)-3-
20methylbutyl)nicotinamido) propanoate. 1H NMR (400 MHz, CD30D, 6): 8.88
(s, 1H), 8.10 (m, 1H),7.64 (m, 3H), 7.23 (d, 2H), 6.31 (s, 2H), 4.55 (m,
1H), 3.65 (m, 5H), 2.65 (m, 2H), 1.82 (m, 6H), 1.60 (m, 1H), 1.0 (m, 6H).
Step G:
(+/-)-3-(6-(1-(2,6-dimethy1-4'-(trifluoromethyl)bipheny1-4-ylamino)-3-
methylbutyl)nicotinamido)propanoic acid   WO 2012/085745PCT/1B2011/055588
83 and tetrahydrofuran (3 mL). Then 1N LiOH (93.0 mg, 2.2 mmol) was added.
The mixture was stirred at ambient temperature for 5 hours. The mixture was
neutralized with 1N HCI and extracted with ethyl acetate. The organic layer
was dried over sodium sulfate, filtered and concentrated. Purification by
HPLC (column: Boston Analytics 5 Symmetrix ODS-H 150x30 mm, 5pm; modifier:
formic acid 0.225%; gradient: 10 to 80% MeCN in water) gave (+/-)
-3-(6-(1-(2,6-dimethy1-4'-(trifluoromethyl)bipheny1-4-ylamino)-
3-methylbutypnicotinamido)propanoic acid (50.7 mg, 13%) as a yellow solid.
1H NMR (400 MHz, CD3CN, 6): 8.85 (s, 1H),8.02 (m, 1H), 7.64 (d, 2H), 7.46
(d, 1H), 7.22 (d, 3H), 6.32 (s, 2H), 4.59 (m, 1H), 3.54 (m, 2H), 2.55 (m,
2H), 1.93 (m, 6H), 1.78 (s, 2H), 101.72 (m, 2H), 1.60 (m, 1H), 0.96 (d,
3H), 0.91 (d, 3H). MS (M+1): 528.2. Example 2.2:
3-(6-(1-(2,6-dimethv1-4'-(trifluoromethvl)biphenv1-4-vlamino)-3-
methvlbutvl)nicotinamido)propanoic acid, Isomer 1     The title compound is
obtained by resolving racemic 3-(6-(1-(2,6-dimethy1-4'-
15(trifluoromethyl)bipheny1-4-ylamino)-3-methylbutyl)nicotinamido)propanoic
acid Example 2.1, by chiral SFC. Column: Chiralpak AD-H. Dimensions: 10 mm
x 250 cm. Mobile Phase: 75/25 CO2/propanol. Flow Rate: 10.0 mL/min.
Modifier: none. Retention time: 2.77 minutes. 



Example 2.3:
3-(6-(1-(2,6-dimethv1-4'-(trifluoromethvl)biphenv1-4-vlamino)-3-
20methylbutyl)nicotinamido)propanoic acid, Isomer 2   WO
2012/085745PCT/1B2011/055588 84 The title compound is obtained by resolving
racemic 3-(6-(1-(2,6-dimethy1-4'-
(trifluoromethyl)bipheny1-4-ylamino)-3-methylbutypnicotinamido)propanoic
acid Example 2.1, by chiral SFC. Column: Chiralpak AD-H. Dimensions: 10 mm
x 250 cm. Mobile Phase: 75/25 CO2/propanol. Flow Rate: 10.0 mL/min.
Modifier: none. Retention time: 53.02 minutes. Example 2.4:
(+/-)-3-(6-(3-methy1-1-(4'-(trifluoromethyl)biphenv1-4-vlamino)
butyl)nicotinamido)propanoic acid   10 Step A: (+/-)-methvl
6-(1-hydroxv-3-methylbutynnicotinate 0    To a -10C solution of methyl
6-formylnicotinate (800 mg, 4.8 mmol) in tetrahydrofuran was added
isobutylmagnesium bromide (3.6 mL, 7.2 mmol, 2.0M in 15THF). The resulting
mixture was stirred at -10C. After 2 hours, additional isobutylmagnesium
bromide (2.4 mL, 4.8 mmol) was added and the reaction was stirred at -10C
for another 2 hours. The reaction was quenched with water and extracted
with ethyl acetate. The organic layer was dried over sodium sulfate,
filtered and concentrated to a brown oil. Purification by column
chromatography (0-15% ethyl 20acetate in petroleum ether) gave methyl
6-(1-hydroxy-3-methylbutyl) nicotinate. 1H NMR (400 MHz, CDCI3, 6): 9.14(s,
1H), 8.29-8.27 (d, 1H), 7.36-7.34 (d, 1H), 4.85-4.83 (m, 1H), 3.78 (s, 3H),
1.95-1.91 (m, 1H), 1.65-1.51 (m, 2H), 1.03-1.01 (d, 3H), 0.96-0.95 (d, 3H).



WO 2012/085745PCT/1B2011/055588 85 Step B: methyl
6-(3-methylbutanovnnicotinate  0 )L 0 0,I Ni       To a solution of methyl
6-(1-hydroxy-3-methylbutyl)nicotinate (0.200 g, 0.896 mmol) in
dichloromethane (10 mL) was added manganese dioxide (779 mg, 8.96 5 mmol).
The reaction was stirred at room temperature overnight. The reaction was
then filtered and concentration of the filtrate gave methyl
6-(3-methylbutanoyl) nicotinate (190 mg, 96%) as a yellow oil. 1H NMR (400
MHz, CDCI3, 6): 9.25 (s, 1H), 8.40-8.42 (d, 1H), 8.07-8.09 (d, 1H), 3.98
(s, 3H), 3.11-3.12 (d, 2H), 2.27-2.34 (m, 1H), 0.99-1.00 (m, 6H). Step C:
4'-(trifluoromethyl)biphem/1-4-amine 10 F  NH2        A solution of
4-bromoaniline (20 g, 116 mmol), 4-(trifluoromethyl) phenylboronic acid (15
g, 79 mmol), potassium carbonate (36.3 g, 263 mmol), and palladium(II)
acetate (946 mg, 4.21 mmol) in 1,2-dimethoxyethane (80 mL) and water (80
mL) was stirred at 30C overnight. The reaction was then heated to 50C for 7
hours. The 15reaction was filtered through Celite and extracted with ethyl
acetate (3 x 200 mL). The combined organics were washed with water and
brine, dried over sodium sulfate, filtered and concentrated. Purification
by column chromatography (0.5 - 1.7% petroleum ether/ethyl acetate) gave
4'-(trifluoromethyl) biphenyl-4-amine (10 g, 40%) as an off white solid. 1H
NMR (400 MHz, (CD3)2S0, 6): 7.73-7.82 (m, 4H), 7.55 (dd, 2H), 206.72 (d,
2H), 5.47 (s, 2H). MS (M+1): 238.2.  WO 2012/085745PCT/1B2011/055588 



86 Step D: methyl
6-(3-methv1-1-(4'-(trifluoromethyl)bipheny1-4-ylamino)butv1) nicotinate  0
A solution of methyl 6-(3-methylbutanoyl)nicotinate (90 mg, 0.41 mmol), 4'-
(trifluoromethyl)bipheny1-4-amine (145 mg, 0.610 mmol) and
p-toluenesulfonic acid 5 monohydrate (1.5 mg, 0.008 mmol) in anhydrous
1,2-dimethoxyethane (2.5 mL) was heated to 120C for 5 hours over activated
molecular sieves in a sealed tube. The suspension was cooled to room
temperature. Sodium cyanoborohydride (12.8 mg, 0.203 mmol) in methanol (1
mL) was added dropwise, immediately followed by acetic acid (0.1 mL). The
resulting mixture was stirred overnight at room temperature. The 10reaction
was concentrated and the crude residue was partitioned between ethyl
acetate and saturated sodium bicarbonate. The aqueous layer was extracted
again with ethyl acetate. The combined organic layers were dried over
sodium sulfate, filtered and concentrated. Purification by preparative TLC
(5:1 petroleum ether:ethyl acetate) gave methyl
6-(3-methyl-1-(4'-(trifluoromethyl) biphenyl-4-ylamino)butyl)nicotinate (28
mg, 1515%) as a yellow solid. 1H NMR (400 MHz, CDC13, 6): 9.19 (s, 1H),
8.21-8.24 (d, 1H), 7.54-7.60 (m, 4H), 7.43-7.45 (d, 1H), 7.35-7.37 (d, 2H),
6.61-6.63 (d, 2H), 4.65 (s, 1H), 3.93 (s, 3H), 1.74-1.75 (d, 2H), 0.92-1.02
(m, 6H). Step E: (+/-)-3-(6-(3-methv1-1-(4'-(trifluoromethyl)biphenv1-4-
vlamino)butvl)nicotinamido)propanoic acid  20The title compound was
prepared from methyl 6-(3-methy1-1-(4'-
(trifluoromethyl)bipheny1-4-ylamino)butypnicotinate by a method analogous
to that described in Example 2.1 steps F-G. 1H NMR (400 MHz, CD30D, 6):
8.90 (s, 1H), 8.05- 8.15 (d, 1H), 7.52-7.69(m, 5H), 7.35-7.38(d, 2H),
6.60-6.65(m, 2H) 4.69 (m, 1H) 3.57- 3.62 (m, 2H), 2.58-2.63 (m, 2H),
1.70-1.90 (m, 2H), 1.59-1.66 (m, 1H), 0.98-1.03 (m, 256H). MS (M+1): 500.4.
WO 2012/085745PCT/1B2011/055588 87 Example 2.5:
3-(6-(3-methy1-1-(4'-(trifluoromethyl)biphenv1-4-vlamino)butyl)
nicotinamido)propanoic acid, Isomer 1   The title compound is obtained by
resolving racemic 3-(6-(3-methyl-1-(4'- 



5(trifluoromethyl)bipheny1-4-ylamino)butyl)nicotinamido)propanoic acid
Example 2.4, by chiral SFC. Column: Chiralcel OJ-H. Dimensions: 10 mm x250
cm. Mobile Phase: 75/25 CO2/methanol. Flow Rate: 10 mL/min. Modifier: none.
Retention time: 2.94 minutes.      Example 2.6:
3-(6-(3-methy1-1-(4'-(trifluoromethyl)biphenv1-4-vlamino)butyl)
10nicotinamido)propanoic acid, Isomer 2         The title compound is
obtained by resolving racemic 3-(6-(3-methy1-1-(4'-
(trifluoromethyl)bipheny1-4-ylamino)butypnicotinamido)propanoic acid
Example 2.4, by chiral SFC. Column: Chiralcel OJ-H. Dimensions: 10 mm x250
cm. Mobile Phase: 1575/25 CO2/methanol. Flow Rate: 10 mL/min. Modifier:
none. Retention time: 3.91 minutes.  WO 2012/085745PCT/1B2011/055588 88
Example 2.7:
(+/-)-3-(6-(3-methy1-1-(6-(4-(trifluoromethyl)phenvI)pyridin-3-vlamino)
butynnicotinamido)propanoic acid   N00 N )LOH IH HNNI Y  5Step A:
5-nitro-2-(4-(trifluoromethyl)phenvl)pvridine FN / \ 



F 4-(trifluoromethyl)phenylboronic acid (500 mg, 2.63 mmol), 2-chloro-5-
nitropyridine (417 mg, 2.63 mmol), potassium carbonate (908 mg, 6.58 mmol)
and palladium(II) acetate (23.6 mg, 0.105 mmol) were combined in 1:1
dioxane:water (10 10 mL). The resulting mixture was stirred at 80C for 12
hours. The mixture was filtered and the solution was extracted with ethyl
acetate. The organic layer was washed with water, then brine, dried over
sodium sulfate, filtered and concentrated. Purification by column
chromatography gave 5-nitro-2-(4-(trifluoromethyl)phenyl) pyridine (260 mg,
37%). 1H NMR (400 MHz, CDCI3, 6): 9.47 (s, 1 H), 8.51 (d, 1 H), 8.14 (d, 2
H), 7.72 (d, 1 15H), 7.65 (d, 2 H). Step B:
6-(4-(trifluoromethyl)phenyl)pyridin-3-amine     F To a solution of
5-nitro-2-(4-(trifluoromethyl)phenyl)pyridine (260 mg, 0.97 mmol) 20in
ethanol (10 mL) and tetrahydrofuran (5 mL) was added 10 wt% palladium on
carbon (100 mg). The reaction was pressurized to 50 psi hydrogen and
stirred at room temperature for 4 hours. The reaction was filtered through
Celite and concentrated to give
6-(4-(trifluoromethyl)phenyl)pyridin-3-amine (220 mg, 95%). 1H NMR (400
MHz, CD30D, 6): 7.98 (s, 1 H), 7.88 (d, 2 H), 7.60 (d2 H), 7.54 (d, 1 H),
7.09 (d, 1 H).  WO 2012/085745PCT/1B2011/055588 89 Step C:
(+/-)-3-(6-(3-methy1-1-(6-(4-(trifluoromethyl)phenyl)pyridin-3-ylamino)buty
l)  nicotinamido)propanoic acid  The title compound was prepared from
6-(4-(trifluoromethyl)phenyl)pyridin-3- amine and methyl 6-formylnicotinate
by a method analogous to that described for 5 Example 2.1 steps E - G. 1H
NMR (400 MHz, CD30D, 6): 8.84 (s, 1 H), 8.06 (m, 1 H), 7.90 (s, 1 H), 7.83
(m, 2 H), 7.67 (m, 2 H), 7.65 (m, 1 H), 7.48 (m, 1 H), 7.23 (m, 1 H),
4.63-4.62 (m, 1 H), 3.53 (m, 2 H), 2.53 (m, 2 H), 1.61-1.85 (m, 3 H), 0.94
(d, 3 H), 0.89 (d, 3 H). MS (M+1): 501.1.       Example 2.8:
(+/-)-3-(6-(3-methy1-1-(5-methy1-6-(4-(trifluoromethyl)phenyl)pyridin-3-
10vlamino)butypnicotinamido)propanoic acid  F 



F  0 N)LOH H  HN N Step A:
3-methyl-5-nitro-2-(4-(trifluoromethyl)phenyl)pyridine    15To a mixture of
4-(trifluoromethyl)phenylboronic acid (285 mg, 1.5 mmol), 2-
bromo-3-methy1-5-nitropyridine (216 mg, 1.0 mmol), and potassium carbonate
(345 mg, 2.5 mmol) in water (1.5 mL) and dioxane (6 mL) was added
tetrakis(triphenylphosphine)palladium(0) (40 mg, 0.035 mmol). The resulting
mixture was stirred at 80C for 4.5 hours. The mixture was cooled to room
temperature. Ethyl 20 acetate was added and the mixture was washed with
water, then brine, dried over sodium sulfate, filtered and concentrated.
Purification by column chromatography gave
3-methyl-5-nitro-2-(4-(trifluoromethyl)phenyl)pyridine (223 mg, 79%). 1H
NMR (400 MHz, CDC13, 6): 9.35 (s, 1 H), 8.42 (s, 1 H), 7.77 (d, 2 H), 7.69
(d, 2 H), 2.51 (s, 3 H). Step B:
5-methy1-6-(4-(trifluoromethyl)phenyl)pyridin-3-amine   WO
2012/085745PCT/1B2011/055588 90          To a solution of
3-methyl-5-nitro-2-(4-(trifluoromethyl)phenyl)pyridine (223 mg, 0.79 mmol)
in ethanol (30 mL) was added 10 wt% palladium on carbon (100 mg). The
reaction was pressurized to 50 psi hydrogen and was stirred at room
temperature for 3 5hours. The reaction mixture was filtered through Celite
and concentrated to give 5- 



methyl-6-(4-(trifluoromethyl)phenyl)pyridin-3-amine (198 mg, 99%). 1H NMR
(400 MHz, CDCI3, 6): 8.04 (s, 1 H), 7.67 (m,2 H), 7.60 (m, 2 H), 6.91(s, 1
H), 3.72 (br s, 2 H), 2.30 (s, 3H).      Step C:
(+/-)-3-(6-(3-methyl-1-(5-methyl-6-(4-(trifluoromethvl)phenvI)pvridin-3-
10vlamino)butvl)nicotinamido)propanoic acid        The title compound was
prepared from methyl 6-formylnicotinate and 5-methyl-6-
(4-(trifluoromethyl)phenyl)pyridin-3-amine by a method analogous to that
described in Example 2.1, steps E - G. 1H NMR (400 MHz, CD30D, 6): 8.95 (m,
1 H), 8.15 (m, 1 H), 7.83 (m, 1 H), 7.71 (m, 2 H), 7.59 (m, 2 H), 7.57 (m,
2 H), 6.89 (m, 1 H), 4.51 (m, 1 H), 153.64 (m, 2 H), 2.65 (m, 2 H), 2.19
(s, 3 H), 1.51-1.89 (m, 3 H), 1.05 (d, 3 H), 1.02 (d, 3 H). MS (M+1):
515.7. Example 2.9:
(+/-)-3-(6-(1-(5-methyl-6-(4-(trifluoromethyl)phenyl)pyridin-3-ylamino)
butvl)nicotinamido)propanoic acid     20The title compound was prepared
from methyl 6-formylnicotinate and 5-methyl-6-
(4-(trifluoromethyl)phenyl)pyridin-3-amine by a method analogous to that
described in Example 2.1 steps E-G, using n-propylmagnesium bromide. 1H NMR
(400 MHz, CD30D, 6): 8.84 (d,1H), 8.05 (dd, 1H), 7.71 (d, 1H), 7.59 (d,
2H), 7.50-7.41 (m, 3H), 6.776 (d, 1H), 4.48 (t, 1H), 3.53 (t, 2H), 2.53 (t,
2H), 2.07 (s, 3H), 1.82-1.75 (m, 2H), 251.52-1.42 (m, 1H), 1.40-1.29 (m,
1H), 0.89 (t, 3H). MS (M+1): 501.  WO 2012/085745PCT/1B2011/055588 91
Example 2.10: (+/-)-3-(6-(1-(4'-(trifluoromethyl)bipheny1-4-ylamino)ethyl)
nicotinamido)propanoic acid   The title compound was prepared from
4'-(trifluoromethyl)bipheny1-4-amine and 5methyl 6-formylnicotinate by a
method analogous to that described in Example 2.1 steps E - G, using
methylmagnesium bromide. 1H NMR (400 MHz, CD30D, 6): 8.92 (s, 1 H), 8.12
(d, 1 H), 7.60 (m, 5 H), 7.37 (d, 2 H), 6.59 (d, 2 H), 4.65 (m, 1 H), 3.62
(m, 2 H), 2.62 (m, 2H), 1.56 (d, 3 H). MS (M+1): 458.5.      Example 2.11:
(+/-)-3-(6-(1-(5-methy1-6-(4-(trifluoromethyl)phenyl)pyridin-3-
10ylamino)propyl)nicotinamido)propanoic acid  



The title compound was prepared from methyl 6-formylnicotinate and
5-methy1-6- (4-(trifluoromethyl)phenyl)pyridin-3-amine in a manner
analogous to Example 2.1, steps E - G, using ethylmagnesium bromide. 1H NMR
(400 MHz, CD30D, 6): 8.84 (d, 1H), 158.06 (dd, 1H), 8.71 (d, 1H), 7.59 (d,
2H), 7.50-7.41 (m, 3H), 6.76 (d, 1H), 4.40 (t, 1H), 3.53 (t, 2H), 2.53 (t,
2H), 2.07 (s, 3H), 1.90-1.82 (m, 2H), 0.94 (t, 3H). MS (M+1): 487.  WO
2012/085745PCT/1B2011/055588 92 Example 2.12:
(+/-)-N-((1H-tetrazol-5-v1)methvI)-6-(3-methvl-1-(4'-(trifluoromethvI)
biphenv1-4-vlamino)butvl)nicotinamide     5Step A: methyl
6-(3-methyl-1-(4'-(trifluoromethyl)bipheny1-4-ylamino)butypnicotinate \ o
To a solution of methyl 6-formylnicotinate (0.200 g, 1.21 mmol) in
tetrahydrofuran (8 mL) containing activated molecular sieves was added
4'-(trifluoromethyl)bipheny1-4- amine (316 mg, 1.33 mmol). The reaction was
heated to 90C and stirred overnight. 10 The reaction was concentrated to
dryness and the residue was dissolved in tetrahydrofuran (8 mL). The
solution was cooled to 0C. Zinc chloride (3.52 mL, 1M in diethyl ether,
3.52 mmol) was added, followed by isobutylmagnesium bromide (1.47 mL, 2.0M
in THF, 3.52 mmol). The reaction was stirred at 0C for 2 hours. The
reaction was quenched with saturated ammonium chloride. The mixture was
diluted with 15 dichloromethane and water. 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 gave methyl
6-(3-methyl-1-(4'-(trifluoromethyl)bipheny1-4-ylamino)butypnicotinate (210
mg, 39%) as a yellow oil. 1H NMR (400 MHz, CD30D, 6): 9.09 (s, 1H), 8.31
(d, 1H), 7.72-7.57 (m, 



205H), 7.41 (d, 2H), 6.65 (d, 2H), 4.61-4.52 (m, 1H), 3.94 (s, 3H),
1.92-1.73 (m, 2H), 1.1.72-1.61 (m, 1H), 1.05 (d, 3H), 0.91 (d, 3H).  WO
2012/085745PCT/1B2011/055588 93 Step B:
6-(3-methv1-1-(4'-(trifluoromethyl)biphenv1-4-ylamino)butvl)nicotinic acid
OH -\ \ I\I F  NH )         Methyl
6-(3-methyl-1-(4'-(trifluoromethyl)bipheny1-4-ylamino)butyl)nicotinate (190
mg, 0.429 mmol) was dissolved in water (3 mL) and tetrahydrofuran (3 mL).
1N LiOH 5 (54.0 mg, 1.29 mmol) was added. The reaction was stirred at room
temperature for 2 hours. The reaction was neutralized with 1N HCI and
extracted with ethyl acetate. The organic layer was dried over sodium
sulfate, filtered and concentrated to give 6-(3-
methy1-1-(4'-(trifluoromethyl)bipheny1-4-ylamino)butyl) nicotinic acid (180
mg, 98%) as a yellow solid. 1H NMR (400 MHz, CD30D, 6): 9.08 (s, 1H), 8.25
(d, 1H), 7.59-7.63 (m, 105H), 7.38 (d, 2H), 6.63 (d, 2H), 4.65 (m, 1H),
1.85 (m, 2H), 1.65 (m, 1H), 1.00 (m, 6H). Step C:
(+/-)-N-((1H-tetrazol-5-v1)methvI)-6-(3-methvl-1-(4'-(trifluoromethyl)
biphenv1-4-  ylamino)butypnicotinamide  To a solution of
6-(3-methyl-1-(4'-(trifluoromethyl)bipheny1-4-ylamino) butyl)nicotinic acid
(0.100 g, 0.233 mmol) in N,N-dimethylformamide (3.0 mL) was 15added
1,1'-carbonyldiimidazole (75.6 mg, 0.466 mmol) and
N,N-diisopropylethylamine 



(181 mg, 1.40 mmol). The reaction was stirred for 30 minutes at 80C.
(1H-tetrazol-5- yl)methanamine (80.2 mg, 0.466 mmol) was added and the
reaction continued to stir at 80C overnight. The reaction was diluted with
saturated ammonium chloride and extracted with ethyl acetate. The organic
layer was washed with brine, dried over 20sodium sulfate, filtered and
concentrated. Purification by preparative HPLC (column: Boston Analytics
Symmetrix ODS-H 150x30 mm, 5pm; modifier: formic acid 0.225%; gradient: 10
to 80% MeCN in water) gave N-((1H-tetrazol-5-yl)methyl)-6-(3-methyl-1-(4'-
(trifluoromethyl)biphenyl-4-ylamino)butyl)nicotinamide (15.7 mg, 13%) as a
light yellow solid. 1H NMR (400 MHz, CD30D, 6): 9.35 (m, 1H),8.98 (s, 1H),
8.15 (d, 1H), 7.72 (d, 254H), 7.50 (d, 1H), 7.35 (d, 2H), 6.64 (m, 3H),
4.75 (d, 2H), 4.55 (m, 1H), 1.75 (m, 2H), 1.55 (m, 1H), 0.95 (d, 3H), 0.85
(d, 3H). MS (M+1): 510.4.  WO 2012/085745PCT/1B2011/055588 94 Example 2.13:
(+/-)-6-(3-methy1-1-(4'-(trifluoromethyl)biphenv1-4-ylamino)buty1)-N-(2Htet
razol-5-ynnicotinamide  F    5To a solution of
6-(3-methyl-1-(4'-(trifluoromethyl)bipheny1-4-ylamino)butyl) nicotinic acid
(0.100 g, 0.233 mmol) in N,N-dimethylformamide (1.5 mL) was added 1,1'-
carbonyldiimidazole (49.1 mg, 0.303 mmol) and N,N-diisopropylethylamine
(45.2 mg, 0.350 mmol). The mixture was stirred for 30 minutes at 80C.
5-Aminotetrazole (59.5 mg, 0.699 mmol) was then added. The resulting
mixture was stirred overnight at 80C. 10The reaction was concentrated and
purification by preparative HPLC gave 6-(3-methyl-
1-(4'-(trifluoromethyl)bipheny1-4-ylamino)buty1)-N-(2H-tetrazol-5-yl)nicoti
namide (50.0 mg, 43%) as a light yellow solid. 1H NMR (400 MHz, CD30D, 6):
8.90 (s, 1H), 8.05-8.15 (d, 1H), 7.52-7.69 (m, 5H), 7.35-7.38 (m, 2H),
6.61-6.69 (m, 2H), 4.69 (m,1H), 1.76-1.88 (m,2H),1.60-1.70 (m,1 H),
0.98-1.03 (m, 6H). MS (M+1): 496.3. 15Example 2.14:
(+/-)-3-(4-(1-(6-(4-(trifluoromethyl)phenyl)pyridazin-3-ylamino)butyl)
benzamido)propanoic acid   WO 2012/085745PCT/1B2011/055588 



95 Step A: 6-(4-(trifluoromethvl)phenvI)pvridazin-3-amine    A flask
containing 4-trifluorophenylboronic acid (1.300 g, 6.845 mmol), 6-
chloropyridazin-3-amine (887 mg, 6.84 mmol), sodium carbonate (1.450 g,
13.7 mmol) 5and 1,1'-bis(diphenylphosphino)ferrocene palladium(II)
dichloride (0.250 g, 0.342 mmol) was evacuated and back filled with
nitrogen three times. Dimethoxyethane (8 mL) and water (2 mL) were then
added. The mixture was heated to 70C overnight. 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.
Purification by 10 column chromatography (0 - 100% ethyl acetate in
heptane) gave 6-(4- (trifluoromethyl)phenyl)pyridazin-3-amine (1.637 g,
53%). 1H NMR (400 MHz, CDCI3, 6): 8.07 (d, J=8.19 Hz, 2 H), 7.71 (d, J=8.19
Hz, 2 H), 7.65 (d, J=9.17 Hz, 1 H), 6.84 (d, J=9.17 Hz, 1 H), 4.90 (br. s.,
2 H). MS (M+1): 240.2. Step B: ethyl 4-(1-(methylsulfonyloxv)butyl)benzoate
Methanesulfonyl chloride (341 mg, 2.97 mmol) was added dropwise to a
solution of ethyl 4-(1-hydroxybutyl)benzoate (504 mg, 2.27 mmol) and
triethylamine (477 mg, 4.58 mmol) in dichloromethane (5 mL) at 0C. The
reaction was stirred at 0C for 2 hours. The reaction was diluted with ethyl
acetate and washed with saturated 20ammonium chloride, saturated sodium
bicarbonate, and brine. The organics were dried over sodium sulfate,
filtered and concentrated to give ethyl 4-(1-
(methylsulfonyloxy)butyl)benzoate. 1H NMR (400 MHz, CDCI3, 6): 8.02 - 8.10
(d, J=8.19 Hz, 2 H), 7.44 (d, J=8.19 Hz, 2 H), 5.50 - 5.61 (m, 1 H), 4.37
(q, J=7.22 Hz, 2 H), 1.97 -2.11 (m, 1 H), 1.78 - 1.88 (m, 1 H), 1.39 (t,
J=7.22 Hz, 3 H), 1.28 - 1.52 (m, 2 H), 250.94 (t, J=7.41 Hz, 3 H).  WO
2012/085745PCT/1B2011/055588 96 Step C: ethyl
4-(1-(6-(4-(trifluoromethvl)phenvI)pvridazin-3-vlamino)butv1)benzoate 



A solution of 6-(4-(trifluoromethyl)phenyl)pyridazin-3-amine (140 mg, 0.585
mmol) in N,N-dimethylformamide (2 mL) was added to a suspension of 60%
sodium 5hydride (27.2 mg, 0.679 mmol) in N,N-dimethylformamide (2 mL) at
0C. The mixture was stirred at room temperature for 30 minutes. A mixture
of ethyl 4-(1- (methylsulfonyloxy)butyl)benzoate (0.170 g, 0.566 mmol) in
N,N-dimethylformamide (3 mL) was then added at room temperature. The
reaction was stirred for 2 hours. The reaction was diluted with ethyl
acetate and washed with water and brine. The organics 10were dried over
sodium sulfate, filtered and concentrated. Purification by column
chromatography (0- 15% ethyl acetate in heptanes) gave ethyl 4-(1-(6-(4-
(trifluoromethyl)phenyl)pyridazin-3-ylamino)butyl)benzoate (25.0 mg, 10%)
as an oil. 1H NMR (400 MHz, CDCI3, 6): 7.98- 8.05 (m, 4 H), 7.67 (d, J=8.19
Hz, 2 H), 7.53 (d, J=9.36 Hz, 1 H), 7.44 (d, J=8.19 Hz, 2 H), 6.57 (d,
J=9.36 Hz, 1 H), 5.56 - 5.67 (m, 1 H), 154.82 - 4.93 (m, 1 H), 4.34 (q,
J=7.22 Hz, 2 H), 1.79 - 2.01 (m, 2 H), 1.36 (t,J=7.22 Hz, 3 H), 1.28- 1.54
(m, 2 H), 0.96 (t, J=7.32 Hz, 3 H). MS (M+1): 444.1.        Step D:
(+/-)-3-(4-(1-(6-(4-(trifluoromethyl)phenyl)pyridazin-3-ylamino)butyl)
benzamido)propanoic acid  Ethyl
4-(1-(6-(4-(trifluoromethyl)phenyl)pyridazin-3-ylamino)butyl)benzoate was
20hydrolyzed to the corresponding carboxylic acid using a method analogous
to that described in Example 2.12 step B. The title compound was then
prepared from 4-(1-(6-
(4-(trifluoromethyl)phenyl)pyridazin-3-ylamino)butyl)benzoic acid using a
method analogous to that described in Example 1.23 step B, using tert-butyl
3- aminopropanoate. Purification by preparative HPLC gave the title
compound. Column: 25 Waters Atlantis dC18 4.6x5Omm, Sum. Modifier: TFA
0.05%. Gradient: 95%H20 / 5`)/0MeCN linear to 5% H20 / 95% MeCN over 4.0
minutes, HOLD at 5`)/0H20 / 95%MeCN to 5.0 minutes. Flow: 2.0 mL/min.
Retention time: 2.45 minutes. MS (M+1): 487.1.  WO
2012/085745PCT/1B2011/055588 97 Example 2.15:
(+/-)-3-(4-(1-(2-(4-(trifluoromethvl)phenvI)Dvrimidin-5-vlamino)butv1)
benzamido)propanoic acid  



OH Step A: 2-(4-(trifluoromethyl)phenvl)pyrimidin-5-amine 5  NH2        The
title compound was prepared by a method analogous to the described in
Example 2.14 step A, using 2-chloropyrimidin-5-amine. 1H NMR (400 MHz,
CDCI3, 6): 8.41 (d, J = 8.00 Hz, 2 H), 8.30 (s, 2 H), 7.68 (d, J = 8.19 Hz,
2 H), 3.81 (br.s, 2 H). MS (M+1): 240.1. 10Step B: Ethyl 4-butyrylbenzoate
o  At -40 C, isopropylmagnesium chloride lithium chloride (15.3 mL, 1.3M in
THF, 19.9 mmol) was added dropwise to a solution of ethyl 4-iodobenzoate
(5.00 g, 18.11 mmol) in tetrahydrofuran (30 mL). The solution was stirred
at -40C for 40 minutes. 15 Butyraldehyde (1830 mg, 25.4 mmol) was added.
The reaction was allowed to warm to room temperature over 3 hours. The
reaction was quenched with 1N HCI and extracted with ethyl acetate three
times. The combined organic layers were dried over sodium sulfate, filtered
and concentrated. The crude residue (1.0 g, 4.5 mmol) was combined with
dichloromethane (16.7 mL), dimethylsulfoxide (4.79 mL), and triethylamine
(2.28 g, 2022.5 mmol) and cooled to 0C. Sulfur trioxide pyridine complex
(2.15 g, 13.5 mmol) was added in portions and the mixture was stirred at 0C
for 1 hour. The reaction was allowed to gradually warm to room temperature
and stir over 2 hours. The reaction was  WO 2012/085745PCT/1B2011/055588 98
quenched with brine and diluted with dichloromethane. The layers were
separated and the aqueous layer was extracted again with dichloromethane
(20 mL). 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- 5butyrylbenzoate. 1H NMR (400 MHz,
CDCI3, 6): 8.05 - 8.17 (m, 2 H), 7.92- 8.04 (m, 2 H), 4.40 (q, J = 7.15 Hz,
2 H), 2.96 (t, J = 7.22 Hz, 2 H), 1.69 - 1.86 (m, 2 H), 1.40 (t, J = 7.12
Hz, 3 H), 1.00 (t, J = 7.22 Hz, 3 H). 



Step C: ethyl
4-(1-(2-(4-(trifluoromethyl)Pherwl)pyrimidin-5-ylamino)butyl)benzoate
10Methanol (0.70 mL) was added to a flask containing ethyl
4-butyrylbenzoate (82.8 mg, 0.376 mmol),
2-(4-(trifluoromethyl)phenyl)pyrimidin-5-amine (90.0 mg, 0.376 mmol) and
decaborane (46.0 mg, 0.376 mmol) at room temperature under nitrogen. The
resulting solution was stirred at room temperature overnight. The mixture
was diluted with 1N HCI and extracted with ethyl acetate twice. The
combined organic 15layers were dried over sodium sulfate, filtered and
concentrated. Purification by column chromatography (0 - 35% ethyl acetate
in heptane) gave ethyl 4-(1-(2-(4-
(trifluoromethyl)phenyl)pyrimidin-5-ylamino)butyl)benzoate (40.0 mg, 24%).
1H NMR (400 MHz, CDCI3, 6): 8.32 (d, J = 8.19 Hz, 2 H), 8.07 (s, 2 H), 7.98
- 8.04 (m, 2 H), 7.63 (d, J = 8.19 Hz, 2 H), 7.36 - 7.41 (m, 2 H), 4.38 -
4.43 (m, 2 H), 4.35 (q, J = 7.02 Hz, 2 20H), 1.75 - 1.91 (m, 2 H), 1.36 (t,
J= 7.02 Hz, 3 H), 1.20 - 1.52 (m, 2 H), 0.94 (t, J = 7.32 Hz, 2 H). MS
(M+1): 444.3. Step D:
(+/-)-3-(4-(1-(2-(4-(trifluoromethvI)Phenvi)pyrimidin-5-ylamino)butyl)
benzamido)proclanoic acid  The title compound was prepared from ethyl
4-(1-(2-(4-(trifluoromethyl) 25 phenyl)pyrimidin-5-ylamino)butyl)benzoate
using a method analogous to that described in Example 2.14 step D. 1H NMR
(400 MHz, CDCI3, 6): 8.49 (s, 2 H), 8.20 (d, J = 8.39 Hz, 2 H), 7.70 (d, J
= 8.19 Hz, 4 H), 7.38 (d, J = 8.19 Hz, 2 H), 7.11 -7.20 (m, 1 H), 4.40  WO
2012/085745PCT/1B2011/055588 99 - 4.49 (m, 1 H), 3.62 - 3.75 (m, 2 H), 2.62
- 2.72 (m, 2 H), 1.71 - 1.96 (m, 2 H), 1.29 - 1.53 (m, 2 H), 0.92 (t, J =
7.32 Hz, 3 H). MS (M+1): 487.3. Example 2.16:
3-(4-(1-(2-(4-(trifluoromethvI)Phenvl)pyrimidin-5-
ylamino)butyl)benzamido)propanoic acid, Isomer 1  5         The title
compound is obtained by resolving racemic 3-(4-(1-(2-(4-
(trifluoromethyl)phenyl)pyrimidin-5-ylamino)butyl)benzamido)propanoic acid
Example 2.15, by chiral SFC. Column: Chiralcel OJ-H. Dimensions: 10 mm x
250 mm. Mobile Phase: 65/35 CO2/methanol. Flow Rate: 10 mL/min. Modifier:
none. Retention time: 102.78 minutes. 



Example 2.17:
3-(4-(1-(2-(4-(trifluoromethvl)phenvI)pyrimidin-5-ylamino)butv1)
benzamido)propanoic acid, Isomer 2  F NH F F 15The title compound is
obtained by resolving racemic 3-(4-(1-(2-(4-
(trifluoromethyl)phenyl)pyrimidin-5-ylamino)butyl)benzamido)propanoic acid
Example 2.15, by chiral SFC. Column: Chiralcel OJ-H. Dimensions: 10 mm x
250 mm. Mobile Phase: 65/35 CO2/methanol. Flow Rate: 10 mL/min. Modifier:
none. Retention time: 3.29 minutes. 20  WO 2012/085745PCT/1B2011/055588 100
Example 3.1: (+/-)-3-(6-(3-methy1-1-(4'-(trifluoromethyl)biphenv1-4-
vloxv)butynnicotinamido)propanoic acid
4-(trifluoromethyl)phenylboronic acid (263 mg, 1.39 mmol) was suspended in
water (2 mL). 4-bromophenol (0.200 g, 1.16 mmol), potassium carbonate (484
mg, 3.47 mmol), and palladium(II) acetate (13.3 mg, .0580 mmol) were added.
The reaction was 10allowed to stir open to ambient atmosphere for 60 hours.
The reaction was filtered through Celite and extracted three times with
ethyl acetate. The combined organics were washed with 1N HCI, water, and
brine, dried over magnesium sulfate, filtered and concentrated.
Purification by column chromatography (0 - 20% ethyl acetate in heptanes)
gave 4'-(trifluoromethyl) biphenyl-4-ol (150 mg, 55%) as a white solid. 1H
15NMR (400 MHz, CDCI3, 6): 7.63 - 7.70 (m, 4H), 7.50 - 7.54 (m, 2H), 6.95
(d, J = 8.8 Hz, 2H), 4.81 (s, 1H). MS (M-1): 237.0. Step B: methyl
6-(3-methy1-1-(4'-(trifluoromethyl)biphenv1-4-yloxy)butynnicotinate  1    



20To a 0C solution of 4'-(trifluoromethyl)bipheny1-4-ol (133 mg, 0.56
mmol), methyl 6-(1- hydroxy-3-methylbutyl)nicotinate (150 mg, 0.67 mmol)
and triphenylphosphine (147 mg, 0.56 mmol) in tetrahydrofuran (2 mL) was
added diisopropyl azodicarboxylate (113 mg, 0.56 mmol). The reaction was
stirred at room temperature overnight. The reaction was washed with brine
(10 mL), dried over sodium sulfate, filtered and concentrated.  WO
2012/085745PCT/1B2011/055588 101 Purification by column chromatography gave
methyl 6-(3-methy1-1-(4'-
(trifluoromethyl)bipheny1-4-yloxy)butyl)nicotinate. 1H NMR (400 MHz, CDCI3,
6): 9.19 (s, 1H), 8.25-8.23 (d, 1H), 7.63-7.61 (d, 2H), 7.58-7.56 (d, 2H),
7.49-7.47 (d, 1H), 7.44-7.43 (d, 2H), 6.93-6.90 (d, 2H), 5.40-5.37 (m, 1H),
3.93 (s, 3H), 2.00-1.93 (m, 2H), 1.75-1.70 5(M, 1H), 1.03-0.96 (m, 6H).
Step C: 6-(3-methv1-1-(4'-(trifluoromethyl)biphenv1-4-vloxv)butynnicotinic
acid  F0 OH F F 0 To a solution of methyl
4-(1-(4'-(trifluoromethyl)bipheny1-4-yloxy)butyl)nicotinate (150 10mg, 0.34
mmol) in tetrahydrofuran (10 mL) was added 2N LiOH (10 mL). The reaction
was stirred for 2 hours at 30C. The reaction was acidified to pH = 5 by
addition of 1N HCI and extracted with ethyl acetate. The organic layer was
dried over sodium sulfate, filtered and concentrated to give
6-(3-methyl-1-(4'-(trifluoromethyl)bipheny1-4- yloxy)butypnicotinic acid as
a yellow gum. 1H NMR (400 MHz, CDCI3, 6): 9.25(s, 1H), 15 8.30-8.28 (d,
1H), 7.64-7.61 (d, 2H), 7.58-7.56 (d, 2H), 7.54-7.52 (d, 1H), 7.44-7.42 (d,
2H), 6.94-6.91 (d, 2H), 5.43-5.40 (m, 1H), 1.98-1.95 (m, 2H), 1.80-1.74 (m,
1H), 1.04- 0.97 (m, 6H). Step D:
(+/-)-3-(6-(3-methyl-1-(4'-(trifluoromethyl)bipheny1-4-yloxy)butyl)
nicotinamido)propanoic acid  20To a solution of
6-(3-methyl-1-(4'-(trifluoromethyl)bipheny1-4-yloxy)butypnicotinic acid
(150 mg, 0.35 mmol) in N,N-dimethylformamide (2 mL) were added 0-(7-
azabenzotriazol-1-y1)-N,N,N',N'-tetramethyl uronium hexafluorophosphate
(358 mg, 0.94 mmol) and N-methylmorpholine (212 mg, 2.1 mmol). After
stirring for 15min, methyl 3-aminopropionate hydrochloride (73.0mg,
0.52mmol) was added. The resulting 25 mixture was stirred overnight at room
temperature. The mixture was poured into water and extracted with ethyl
acetate. The combined organic layers were washed with brine, dried over
sodium sulfate, filtered and concentrated. 



The crude residue was dissolved in tetrahydrofuran (10 mL) and 2N LiOH (10
mL) was added. The reaction mixture was stirred for 2h at 30C. The reaction
was acidified to 30pH = 5 by addition of 1N HCI, and extracted with ethyl
acetate. The organic layer was dried over sodium sulfate and concentrated.
Purification by HPLC (column: Boston Analytics Symmetrix ODS-H 150x3Omm,
5pm; modifier: formic acid 0.225%; gradient:  WO
2012/085745PCT/1B2011/055588 102 60 to 80% MeCN in water) gave
(+/-)-3-(6-(3-methy1-1-(4'-(trifluoromethyl)bipheny1-4-
yloxy)butyl)nicotinamido)propanoic acid (46.1 mg, 27.2%) as a white solid.
1H NMR (400 MHz, CD30D, 6): 8.94(s, 1H), 8.15-8.12 (d, 1H), 7.66-7.61 (m,
4H), 7.55-7.53 (d, 1H), 7.50-7.47 (d, 2H), 6.94-6.92 (d, 2H), 5.43-5.40 (m,
1H), 3.63-3.59 (m, 2H), 2.63- 52.60 (m, 2H), 1.97-1.99 (m, 2H), 1.70-1.69
(m, 1H), 1.01-0.97 (m, 6H). MS (M+1): 501.4. Example 3.2:
(+/-)-3-(6-(3-methy1-1-(4'-(trifluoromethyl)bicheny1-4-yl)butoxy)
nicotinamido)propanoic acid   10Step A:
3-methyl-1-(4'-(trifluoromethvl)biphenv1-4-v1)butan-1-ol         To a
solution of 4'-(trifluoromethyl)bipheny1-4-carbaldehyde (7.0 g, 28 mmol) in
tetrahydrofuran (280 mL) was added isobutylmagnesium bromide (21 mL, 2M in
THF, 42 mmol) dropwise at -15C. The reaction was stirred at -10C for 2
hours. The 15reaction was quenched with 1N HCI (10 mL) and extracted with
ethyl acetate (3 x 20 mL). The combined organics were dried over sodium
sulfate, filtered and concentrated. Purification by column chromatography
gave 3-methyl-1-(4'-(trifluoromethyl)bipheny1-4- yl)butan-1-ol (3.9 g, 45%)
as a solid. 1H NMR (400 MHz, CDCI3, 6): 7.62 (s, 4H), 7.52- 7.50 (m, 2H),
7.40-7.38 (m, 2H), 4.77-4.73 (m, 1H), 1.75-1.67 (m, 1H), 1.50-1.46 (m,
202H), 0.92-0.90 (m, 6H).  WO 2012/085745PCT/1B2011/055588 103 Step B:
methyl 6-(3-methy1-1-(4'-(trifluoromethyl)bibheny1-4-yl)butoxy)nicotinate 0



0 0       A mixture of triphenylphosphine (1.34 g, 5.09 mmol),
3-methy1-1-(4'- (trifluoromethyl)bipheny1-4-yl)butan-1-ol (942 mg, 3.06
mmol), and methyl 6- 5hydroxynicotinate (0.390 g, 2.55 mmol) in
tetrahydrofuran (30 mL) was stirred at room temperature for 0.5 hours.
Diisopropyl azodicarboxylate (1.02 g, 5.09 mmol) was added dropwise. After
consumption of the starting material, as indicated by TLC, the mixture was
concentrated. Purification by column chromatography gave methyl
6-(3-methy1-1- (4'-(trifluoromethyl)bipheny1-4-yl)butoxy)nicotinate (400.0
mg, 36%). 1H NMR (400 MHz, 10 CDCI3, 6): 8.69 (d, 1H), 8.04-8.06 (m, 1H),
7.56-7.61 (m, 4H), 7.42-7.48 (m, 4H), 6.72 (d, 1H), 6.20-6.24 (m, 1H), 3.78
(s, 3H), 1.94-2.01 (m, 1H), 1.58-1.72 9(m, 2H), 0.89- 0.94 (m, 6H). Step C:
Preparation of methyl 3-(6-(3-methyl-1-(4'-(trifluoromethyl)bipheny1-4-
Y1)butoxy)nicotinamido)propanoate  15 F  To a solution of methyl
6-(3-methyl-1-(4'-(trifluoromethyl)bipheny1-4- yl)butoxy)nicotinate (400.0
mg, 0.46 mmol) in tetrahydrofuran (5 mL) was added a solution of LiOH
monohydrate (378 mg, 9.02 mmol) in water (5 mL) dropwise at 0C. 20After the
addition, the mixture was stirred at room temperature for 48 hours.
Tetrahydrofuran was removed under reduced pressure and the remaining
aqueous residue was acidified to pH = 3 by addition of 1N HCI. The mixture
was extracted with ethyl acetate. The organic layer was washed with water
and brine, dried over sodium  WO 2012/085745PCT/1B2011/055588 104 sulfate,
filtered and concentrated. The residue was dissolved in
N,N-dimethylformamide (5 mL) and
0-(7-azabenzotriazol-1-y1)-N,N,N',N'-tetramethyl uronium
hexafluorophosphate (637 mg, 1.68 mmol) was added. The mixture was stirred
for 15 minutes at ambient temperature. Methyl 3-aminopropanoate
hydrochloride (150 mg,  5 1.10 mmol) and diisopropylethylamine (540 mg, 4.2
mmol) were added to the reaction mixture. The resulting mixture was stirred
at room temperature for 1 hour. The mixture was poured into saturated NaCI
(20 mL) and was extracted with ethyl acetate (30 mL). The organic layer was
washed with water (20 mL) and brine (20 mL), dried over sodium sulfate and
concentrated. Purification by preparative TLC gave methyl 3-(6-(3-methyl-1-
10(4'-(trifluoromethyl)bipheny1-4-yl)butoxy)nicotinamido)propanoate (400
mg) as a white solid. 1H NMR (400 MHz, CDCI3, 6): 8.40 (m, 1H), 7.87-7.90
(m, 1H), 7.56-7.61 (m, 4H), 



7.41-7.48 (m, 4H), 6.74 (d, 1H), 6.62-6.65 (m, 1H), 6.15-6.19 (m, 1H),
3.59-3.54 (m, 5H), 2.53-2.56 (m, 2H), 1.94-2.01 (m, 1H), 1.57-1.73 (m, 2H),
0.89-0.94 (m, 6H). Step D:
(+/-)-3-(6-(3-methyl-1-(4'-(trifluoromethyl)biphenv1-4-yl)butoxv)nicotinami
do)  15propanoic acid  To a solution of methyl
3-(6-(3-methyl-1-(4'-(trifluoromethyl)bipheny1-4-
yl)butoxy)nicotinamido)propanoate (0.40 g, 0.77 mmol) in tetrahydrofuran (5
mL) was added a solution of LiOH monohydrate (326 mg, 7.77 mmol) in water
(5 mL). The mixture was stirred at room temperature overnight.
Tetrahydrofuran was removed under 20reduced pressure and the aqueous
residue was acidified to pH = 3 by addition of 1N HCI. The mixture was
extracted with ethyl acetate. The organic layer was washed with water and
brine, dried over sodium sulfate, filtered and concentrated. Purification
by HPLC (column: Phenomenex Gemini 200 x 21.2 mm, 10pm; modifier: ammonium
hydroxide (to pH 10); gradient: 28 to 50% acetonitrile in water) gave
(+I-)-3-(6-(3-  25 methyl-1-(4'-(trifluoromethyl)bipheny1-4-yl)butoxy)
nicotinamido)propanoic acid (30 mg) as a white solid. 1H NMR (400 MHz,
CD30D, 6): 8.49-8.53 (m, 1H), 8.0-8.05 (m, 1H), 7.77 (d, 2H), 7.72 (d, 2H),
7.61 (d, 2H), 7.49 (d, 2H), 6.88 (d, 1H), 6.25-6.20 (m, 1H), 3.50-3.55 (m,
2H), 2.50-2.40 (m, 2H), 2.08-2.02 (m, 1H), 1.80-1.63 (m, 2H), 1.01-0.96 (m,
6H). MS (M+Na): 523.5.  WO 2012/085745PCT/1B2011/055588 105  Example 3.3:
(+/-)-3-(6-(1-(4'-(trifluoromethvl)biphenv1-4-vloxv)ethvI)nicotinamido)
proqanoic acid   5Step A: Preparation of methyl
6-(1-hydroxyethyl)nicotinate 0 HONi To a -78C solution of methyl
6-formylnicotinate (0.300 g, 1.82 mmol) in tetrahydrofuran (6 mL) was added
methylmagnesium bromide (0.787 mL, 3M in THF, 10 2.36 mmol) over 20
minutes. The solution was warmed to 0C and stirred for 2 hours. The mixture
was quenched with saturated ammonium chloride, extracted with ethyl
acetate, dried over sodium sulfate, filtered and concentrated. Purification
by preparative TLC gave methyl 6-(1-hydroxyethyl)nicotinate (230 mg, 70%)
as a red oil. 1H NMR (400 MHz, CD30D, 6): 8.93 (m, 1H), 8.26-8.29 (m, 1H),
7.59 (d, 1H), 4.73-4.83 (m, 1H), 3.84 



15(s, 3H), 1.37 (d, 3H). Step B:
6-(1-(4'-(trifluoromethvl)biphenv1-4-vloxv)ethvI)nicotinic acid  OH F F To
a 0C solution of methyl 6-(1-hydroxyethyl)nicotinate (0.100 g, 0.552 mmol)
and 4- dimethylaminopyridine (152 mg, 1.32 mmol) in dichloromethane (10 mL)
was added  20 methanesulfonyl chloride (75.9 mg, 0.662 mmol) dropwise. The
resulting mixture was stirred at room temperature for 1 hour. Additional
methanesulfonyl chloride (75.9 mg, 0.662 mmol) was added and the mixture
stirred at room temperature for an additional 2  WO
2012/085745PCT/1B2011/055588 106 hours. The mixture was quenched with water
and extracted with dichloromethane. The organic layer was dried over sodium
sulfate, filtered and concentrated to give crude methyl
6-(1-(methylsulfonyloxy)ethyl) nicotinate (134 mg) as an oil which was used
in the next step directly. 5To a 0C solution of
4'-(trifluoromethyl)bipheny1-4-ol (263 mg, 1.1 mmol) in tetrahydrofuran (6
mL) was added sodium hydride (44.2 mg, 60 wt% in mineral oil, 1.1 mmol).
The reaction mixture was stirred at 0C for 30 minutes. A solution of the
crude methyl 6-(1-(methylsulfonyloxy)ethyl)nicotinate prepared above in
DMSO (6 mL) was added. The mixture was heated to 60 C for 48 hours. The
mixture was quenched with 10 water and extracted with dichloromethane. The
organic layer was dried over sodium sulfate, filtered and concentrated to
give 6-(1-(4'-(trifluoromethyl) bipheny1-4- yloxy)ethyl)nicotinic acid (60
mg). 1H NMR (400 MHz, CD30D, 6): 8.98 (m, 1H), 8.19- 8.21 (m, 1H),
7.54-7.61 (m, 4H), 7.42-7.44 (m, 3H), 6.86-6.89 (m, 1H), 5.42-4.43 (q, 1H),
1.58 (d, 9H). 15Step C:
(+/-)-3-(6-(1-(4'-(trifluoromethvl)biphenyl-4-vloxv)ethvOnicotinamido)
propanoic acid       To a room temperature solution of
6-(1-(4'-(trifluoromethyl)bipheny1-4- yloxy)ethyl)nicotinic acid (60.0 mg,
0.16 mmol) in N,N-dimethylformamide (3 mL) was added
0-(7-azabenzotriazol-1-y1)-N,N,N',N'-tetramethyl uronium
hexafluorophosphate 20(118 mg, 0.310 mmol). Methyl 3-aminopropionate
hydrochloride (32.4 mg, 0.232 mmol) and N-methylmorpholine (93.9 mg, 0.930
mmol) were added. The resulting mixture was stirred at room temperature for
12 hours. The reaction was diluted with saturated ammonium chloride and
extracted with ethyl acetate. The combined organic layers were dried over
sodium sulftate, filtered and concentrated. The residue was dissolved in 



25 tetrahydrofuran (5 mL). 2N LiOH (5 mL) was added. The mixture was
stirred at room temperature for 2 hours. The reaction was acidified to pH -
3 with 1N HCI and extracted with ethyl acetate. The organic layer was dried
over sodium sulfate, filtered and concentrated. Purification by HPLC
(column: Kromasil Eternity-5-C18 150x3Omm, 5pm; modifier: formic acid
0.225%; gradient: 46 to 66% MeCN in water) gave 3-(6-(1-
30(4'-(trifluoromethyl)bipheny1-4-yloxy)ethyl)nicotinamido)propanoic acid
(25.3 mg, 34%). 1H NMR (400 MHz, CD30D, 6): 8.95 (m, 1H), 8.16-8.19 (m,
1H), 7.66-7.72 (m, 4H), 7.60-7.62 (m, 1H), 7.54-7.56 (m, 2H), 6.98-7.00 (m,
2H), 5.55-5.57 (q, 1H), 3.62-3.65 (m, 2H), 2.62-2.64 (m, 2H), 1.70 (d, 3H).
MS (M+1): 459.4.  WO 2012/085745PCT/1B2011/055588 107 Example 4.1:
(S)-N-({6-113-methvI-1-{4-1-5-(trifluoromethyl) pyridin-2-
vrIPhenvIlbutyl)aminolpyridin-3-v1Icarbonv1)-beta-alanine  00 1H ,...--..,
"....- H N-. N       To a solution of 4-formylphenylboronic acid (100 g,
0.67 mol) and 2-chloro-5- (trifluoromethyl)pyridine2 (121 g, 0.67 mol) in
acetonitrile (900 mL) was added Pd(dppf)Cl2 (24 g, 33.5 mmol) and 2M
aqueous Na2CO3 (837 mL). The resulting mixture was heated at reflux for 3h
under nitrogen atmosphere. The reaction mixture 10 was extracted with ethyl
acetate (3*500 mL). The combined organic layers were dried over Na2SO4,
filtered and concentrated under reduced pressure. The crude material was
purified by silica gel chromatography to give
4-(5-(trifluoromethyl)pyridin-2- yl)benzaldehyde (115g) as a light yellow
solid. 1H NMR (400MHz CDCI3) 610.04 (s, 1H), 8.92 (s, 1H), 8.15 (d,
J=8.0Hz, 2H), 7.98 (d, J=8.0Hz, 1H), 7.96 (d, J=8.0Hz, 2H), 7.86 15(d,
J=8.0Hz, 1H). MS (M+1) = 252.0. Step B:
(S)-2-methyl-N-111E)-{4-1-5-(trifluoromethyl)pyridin-2-yllphenyllmethylenel
propane-2-sulfinamide           A three-neck two liter flask equipped with
dropping funnel, reflux condenser, and 20mechanical stirrer was charged
with 4[5-(trifluoromethyppyridin-2-yl]benzaldehyde (69.00 g, 274.7 mmol)
and (S)-(-)-2-methyl-2-propanesulfinamide (33.66 g, 277.7  WO
2012/085745PCT/1B2011/055588 108 



mmol). The apparatus was purged with dry nitrogen and warmed with a heat
gun. The solids were suspended in dichloromethane (1.0 L) whereupon
titanium(IV) ethoxide (115 ml, 549 mmol) was added dropwise over 30 minutes
during which time the solids dissolved affording a yellow solution. No
increase in temperature was observed. The 5reaction was heated to reflux
for 12 hours. The reaction was quenched with a dropwise addition of Me0H
(400 mL) followed by saturated aqueous sodium bicarbonate (150 mL). The
resulting precipitate was removed by filtration through a pad of 1:1
celite:florisil and the filter cake was washed with ethyl acetate (3x200
ml). The resulting mixture was partially concentrated under vacuum (50%
volume) and then dried over 10magnesium sulfate. The resulting solution was
filtered through a Buchner funnel, the salts were washed with ethyl acetate
(3x200 ml) and the resulting filtrate was concentrated in vacuo. The crude
solid was suspended in heptane (250 ml) and heated to boiling with a heat
gun whereupon ethyl acetate was added in aliquots to dissolve the solids.
The mixture was then cooled slowly to affect crystallization (slowly to
ambient 15temperature, then with ice). The solids were collected by vacuum
filtration, and the process was repeated once more to yield the final
product (78.78g, 81%) as an off-white crystalline solid. 1H NMR (400 MHz,
CDCI3, 6): 9.01 (s, 1H), 8.67 (s, 1H), 8.19 (d, J=8.4 Hz, 2H), 8.07 (dd,
J=8.4, 2.0 Hz, 1H), 8.01 (d, J=8.4 Hz, 2H), 7.94 (d, J=8.2 Hz, 1H), 1.30
(s, 9H). MS (M+1) 355.1. 20Step C:
(S,S)-2-methyl-N-(3-methy1-1-{4-1-5-(trifluoromethvOpyridin-2-vIlphenyll
butyl)propane-2-sulfinamide         A three-neck three liter flask equipped
with a mechanical stirred, internal thermometer, and dropping funnel was
evacuated, heated with a heatgun, and 25backfilled with dry nitrogen three
times. The apparatus was then charged with anhydrous zinc chloride (667 ml,
333 mmol, 0.5M in tetrahydrofuran) and the solution was cooled to 0 C. A
solution of isobutylmagnesium bromide (511 ml, 1.02 mol, 2.0M in
diethylether) was added dropwise to the well-stirred solution over
approximately 1.5 hours, resulting in an exothermic reaction and the
formation of a precipitate. The 30temperature was maintained below 15 C
through the course of the addition. At the  WO 2012/085745PCT/1B2011/055588
109 conclusion, the dropping funnel was washed with tetrahydrofuran (3x20
ml) and the reaction was slowly warmed to ambient temperature and stirred
for approximately 1.5 h. The reaction was cooled to -78 C, whereupon a
solution of the (S)-2-methyl-N-R1E)-{4-
[5-(trifluoromethyl)pyridin-2-yl]phenyllmethylene]propane-2-sulfinamide
(78.78 g, 222.3 5mmol) in tetrahydrofuran (250 ml) was added dropwise over
approximately 30 minutes. At this point, the reaction was quenched
carefully with saturated aqueous ammonium 



chloride, the cold bath was removed, water was added and the reaction
allowed to warm to ambient temperature. The contents were transferred to a
separatory funnel, along with methyl tert-butylether and some additional
water. The layers were separated 10and the aqueous layer was extracted with
methyl tert-butylether (3x500 ml). The combined organic extracts were dried
over magnesium sulfate, filtered, and concentrated in vacuo. The crude
material was purified via ISCO MPLC (Si02, 0-80% ethyl acetate in heptane)
to yield the product (74.0 g, 81%) as a gum. 1H NMR (400 MHz, CDCI3, 6):
8.94 (s, 1H), 7.96 - 8.05 (m, 3H), 7.84 (d, J = 8.2 Hz, 1H), 7.49 (d, J =
15 8.2 Hz, 2H), 4.43 - 4.52 (m, 1H), 3.40 - 3.50 (m, 1H), 1.85 - 1.94 (m,
1H), 1.62 - 1.75 (m, 1H), 1.47- 1.57 (m, 1H), 1.24 (s, 9H), 0.95 (d, J =
6.4 Hz, 3H), 0.90 (d, J = 6.6 Hz, 3H). MS (M-C4H1ONOS): 292.1. Step D:
(S)-3-methyl-1-{4-1-5-(trifluoromethyppyridin-2-yllphenvIlbutan-1-amine NH2
20A cooled solution (0 C by internal thermometer) of
(S,S)-2-methyl-N-(3-methy1-1-
{445-(trifluoromethyppyridin-2-yl]phenyllbutyl)propane-2-sulfinamide (74.0
g, 179 mmol) in methanol (0.90 L) was treated with 2.0M hydrochloric acid
in diethylether (233 ml, 466 mmol) dropwise while maintaining the reaction
temperature below 15 C. Following 1 hour, the solvent was removed in vacuo
and the resulting oil was treated 25  with diethylether to precipitate the
product as a fine white solid. The solid was collected via filtration, and
washed with diethylether (3x100 ml). The remaining solid was dried in
vacuo. The crude material was used for further transformations. Step E:
(S)-methyl
6-113-methy1-1-{4-1-5-(trifluoromethyl)pyridin-2-vIlbhenvIlbutyl)
aminolnicotinate   WO 2012/085745PCT/1B2011/055588 110 0 10 I
HN"........''N'''' _        A mixture of crude
(S)-3-methy1-1-{445-(trifluoromethyppyridin-2-yl]phenyllbutan1-amine (66.34
g, 192.4 mmol), methyl 6-fluoronicotinate (32.8 g, 212 mmol), and freshly
pulverized and dried (150 C, vacuum oven, 12h) tripotassium phosphate (75.6
g, 



5356 mmol) was purged with dry nitrogen then diluted with
N,N-dimethylacetamide (320 ml). The mixture was heated to 110 C (107-108 C
internal temperature) for 24 hours. The reaction was diluted with water
(-1.5 L) and the resulting mixture was stirred vigorously for 15 minutes.
The aqueous portion was decanted, leaving behind a thick amorphous solid.
This material was washed with water (2x1 L). The resulting solid was
10dissolved in ethyl acetate and the remaining water was removed via
azeotropic distillation (rotary evaporator, approximately 2x1 L ethyl
acetate). The combined aqueous layers were stirred vigorously for 12 hours
resulting in the precipitation of an additional aliquot (approximately 500
mg) of the crude product that was combined with the originally recovered
material. The crude material was purified via 15ISCO MPLC (Si02, 0-75%
ethyl acetate in heptane) to yield the product (53.0 g, 62%) as a white
foam. 1H NMR (400 MHz, CDCI3, 6): 8.93 (s, 1H), 8.72 (d, J = 2.0 Hz, 1H),
8.00 (d, J = 8.2 Hz, 2H), 7.97 (dd, J = 8.5, 2.1 Hz, 1H), 7.92 (dd, J =
8.9, 2.2 Hz, 1H), 7.81 (d, J = 8.4 Hz, 1H), 7.47 (d, J = 8.2 Hz, 2H), 6.25
(d, J = 8.8 Hz, 1H), 5.79 (d, J = 6.5 Hz, 1H), 4.73 - 4.85 (m, 1H), 3.84
(s, 3H), 1.77 - 1.86 (m, 1H), 1.65 - 1.77 (m, 2H), 201.01 (d, J = 6.1 Hz,
3H), 0.97 (d, J = 6.1 Hz, 3H). MS (M+1): 444.5.  WO
2012/085745PCT/1B2011/055588 111 Step F:
(S)-6-113-methyl-1-{4-1-5-(trifluoromethyppyridin-2-yllphenyllbutypaminol
nicotinic acid  OH  H NN  A mixture of (S)-methyl
6-[(3-methyl-1-{445-(trifluoromethyppyridin-2-
5yl]phenyllbutypamino]nicotinate (53.0 g, 119.5 mmol) was dissolved in
methanol (239 ml) and tetrahydrofuran (120 ml) and treated with aqueous
lithium hydroxide (120 ml, 239 mmol, 2.0M). An additional aliquot of
methanol was added to homogenize the mixture (110 ml, -2 ml/g). The
reaction was heated to 50 C for 12h. The reaction was concentrated in
vacuo, and the crude residue was diluted with water (500 ml). The
10solution was vigorously stirred and slowly acidified with aqueous 1.0M
hydrochloric acid 



(240 ml, to approximately pH 5.0). The precipitated solid was collected by
filtration and the remaining solid was dissolved with ethyl acetate and
transferred into a seperate flask. The crude solid was dried in vacuo and
used directly for further transformations.      Step G: (S)-ethyl
N-({6-113-methyl-1-{4-1-5-(trifluoromethyppyridin-2-yllphenyll
15butynaminolpyridin-3-v1Icarbonv1)-beta-alaninate         To a mixture of
ethyl 3-aminopropionate hydrochloride (41.1 g, 268 mmol), (S)-6-
[(3-methy1-1-{445-(trifluoromethyppyridin-2-yl]phenyllbutypamino]nicotinic
acid (57.51 g, 133.9 mmol), hydroxybenzotriazole hydrate (20.5 g, 134
mmol), and triethylamine (103 20ml, 737 mmol) in dichloromethane (1.34 L)
was added 1-ethy1-3-(3- dimethylaminopropyl)carbodiimide hydrochloride
(38.9 g, 201 mmol) at ambient  WO 2012/085745PCT/1B2011/055588 112
temperature. The reaction was heated to 40 C for 12 hours. The reaction was
diluted with saturated aqueous sodium bicarbonate (1.5 L) and the organic
layer was separated. The aqueous layer was extracted with dichloromethane
(2x500 ml) and the combined organic layers were washed with brine (1 L),
then dried over sodium sulfate, 5filtered, and concentrated in vacuo. The
crude material was purified via ISCO MPLC (Si02, 0-100% ethyl acetate in
heptane) to yield the product (60.9 g,86%) as a white foam. 1H NMR (400
MHz, CDCI3, 6): 8.93 (s, 1H), 8.51 (d, J = 2.0 Hz, 1H), 7.95 - 8.02 (m,
3H), 7.81 (d, J = 8.6 Hz, 1H), 7.78 (dd, J = 9.1, 2.4 Hz, 1H), 7.47 (d, J =
8.2 Hz, 2H), 6.73 (t, J = 5.7 Hz, 1H), 6.29 (d, J = 8.8 Hz, 1H), 5.81 -5.91
(m, 1H), 4.76 10(q, J = 6.8 Hz, 1H), 4.10 - 4.16 (m, 2H), 3.67 (q, J = 6.1
Hz, 2H), 2.60 (t, J = 5.9 Hz, 2H), 1.77- 1.87(m, 1H), 1.65 - 1.77 (m, 2H),
1.23 - 1.28 (m, 3H), 1.01 (d, J = 6.1 Hz, 3H), 0.97 (d, J = 6.1 Hz, 3H). MS
(M+1): 529.3. Step H:
(S)-N-({6-1-(3-methy1-1-{4-1-5-(trifluoromethyppyridin-2-yllphenyllbutypami
nol  pvridin-3-vlIcarbonv1)-beta-alanine  15   A mixture of (S)-ethyl
N-({6-[(3-methyl-1-{445-(trifluoromethyppyridin-2-
yl]phenyllbutypamino]pyridin-3-ylIcarbonylybeta-alaninate (60.9 g, 115
mmol) was dissolved in methanol (230 ml) and tetrahydrofuran (115 ml) and
treated with aqueous lithium hydroxide (115 ml, 0.230 mol, 2.0M). The
reaction was heated to 50 C for 30 20minutes. The solution was concentrated
in vacuo, and the resulting residue was diluted 



with water (approximately 500 ml). The mixture was then acidified with
aqueous 1.0M hydrochloric acid (230 ml, to approximately pH 4.0). The
precipitated solid was collected by filtration and washed with water (2x100
ml). Air was pulled through the filter cake over 12 hours to affect drying
of the product. The crude solid was transferred 25into a 2-liter flask with
a stirbar and the solid was suspended in ethyl acetate (approximately 1.5
L). Sodium sulfate (approximately 500 g) was added and the mixture was
stirred vigorously for a further 1 hour. The cloudy mixture was filtered
WO 2012/085745PCT/1B2011/055588 113 through a plug of celite, resulting in
a clear solution. The solution was concentrated in vacuo and the remaining
solid was suspended in diethyl ether (1 L) and concentrated in vacuo (the
process was repeated twice). The resulting solid was pulverized with a
mortar and pestel, and dried in a vaccuum oven for 12 hours at 60 C. The
final product 5 (50.1 g, 87%) was obtained as a off-white solid. 1H NMR
(400 MHz, DMSO-d6, 6): 9.01 (s, 1H), 8.39 (d, J = 1.2 Hz, 1H), 8.26 (dd, J
= 8.4, 2.0 Hz, 2H), 8.15 (d, J = 8.4 Hz, 1H), 8.10 (d, J = 8.2 Hz, 2H),
7.84 (d, J = 6.7 Hz, 1H), 7.55 (d, J = 8.2 Hz, 2H), 6.66 (br. s.,  1H),
5.15 (br. s., 1H), 3.33 - 3.43 (m, 2H), 2.45 (t, J = 7.0 Hz, 2H), 1.74-
1.86 (m, 1H),  1.62 - 1.72 (m, 1H), 1.51 - 1.62 (m, 1H), 0.95 (d, J = 6.5
Hz, 3H), 0.92 (d, J = 6.5 Hz, 10 3H). MS (M+1): 501.4.  



Example 4.2:
(+/-)-N-({6-licyclohexy1{2-1-4-(trifluoromethyl)phenylloyrimidin-5-
VIlmethvpaminolovridin-3-vIlcarbonv1)-beta-alanine  00 N 0 H IH H N N%  15
Step A: 2-Dimethylaminomethylene-1,3-bis(dimethylimmonio)orooane
bis(tetrafluoroborate  -...0.- Ne 2 BF4 N' 1N 1 20To a 3-neck flask
equipped with a reflux condenser was added bromoacetic acid (25g, 0.18 mol)
and POCI3 (50 mL, 0.54 mol). The solution was cooled to 0C and DMF (84 mL,
1.1 mol) was added dropwise over 30 min. The resulting solution was heated
to 110 C for 3h. As the mixture was heated, it began to exotherm and evolve
gas. The mixture was cooled to 0 C and a solution of aqueous 40% HBF4 (63g,
0.36 mol) in 25methanol (100 mL) was added slowly over 1h, via an addition
funnel. lsopropanol (100 mL) was added. The resulting slurry was stirred at
0 C for 2h. The solids were collected by filtration to provide
2-Dimethylaminomethylene-1,3-bis(dimethylimmonio)propane 



WO 2012/085745PCT/1B2011/055588 114 bis(tetrafluoroborate (50g) as a pale
yellow solid. 1H NMR (400 MHz, DMSO-d6) 6 8.42 (s, 3H), 3.54 (s, 9H), 3.39
(s, 9H). 4-(trifluoromethyl)benzimidamide hydrochloride  HNNH2 . HCI FF 5F
To a 3-neck flask equipped with a reflux condenser was added 4-
(trifluoromethyl)benzonitrile (80g, 0.468 mol), NaNH2 (27.4g, 0.701mol),
18-Crown-6 (1.2g) and toluene (350mL). The solution was heated to reflux
for 4h. The mixture was cooled to 0 C and concentrated aqueous HCI (140mL)
was added slowly. The 10precipitated solid was collected by filtration and
washed with 1:2 methanol: dichloromethane (1:2, 250 mL) to provide
4-(trifluoromethyl)benzimidamide hydrochloride (53g) as a yellow solid. 1H
NMR (400MHz, DMSO-d6) 6 9.83 (s, 2H), 9.62(s, 2H), 8.09 (d, J = 8.0 Hz,
2H), 7.90 (d, J = 8.0 Hz, 2H).
2-(4-(trifluoromethyl)pherwl)pyrimidine-5-carbaldehyde  15          To a
solution of containing 4-(trifluoromethyl)benzimidamide hydrochloride (50g,
0.22 mol) and 2-dimethylaminomethylene-1,3-bis(dimethylimmonio)propane
bis(tetrafluoroborate (50g, 0.27mo1) in ethanol (500 mL) was added sodium
methoxide 20(36g, 0.67mo1). The mixture was stirred for lh at 90 C then
cooled to room temperature. The mixture was extracted with ethyl acetate
(200 mL * 3). The organic layer was dried over Na2SO4, filtered and
concentrated under reduced pressure. The crude product was purified via
silica gel chromatography to give 2-(4-
(trifluoromethyl)phenyl)pyrimidine-5-carbaldehyde (25 g) as a colorless
solid. 1H NMR 25(400MHz, CDCI3) 6 10.12 (s, 1H), 9.19 (s, 2H), 8.61 (d, J =
8.0 Hz, 2H), 7.72 (d, J = 8 Hz, 2H). 



WO 2012/085745PCT/1B2011/055588 115 Step B:
(+/-)-cyclohexv1{2-1-4-(trifluoromethyl)PhenvIlpyrimidin-5-vIlmethanol
To a solution of 4[5-(trifluoromethyppyrimidin-2-yl]carbaldehyde J1.00 g,
3.97 mmol) in tetrahydrofuran (19.8 ml) was added cyclohexylmagnesium
bromide (2.58 ml, 5 5.15 mmol, 2.0M in diethyl ether) at -78 C. The
solution turned a deep red color that shifted to blue as the Grignard
reagent was added. The reaction was stirred at -78 C for 1 hour then
quenched with saturated aqueous ammonium chloride. The reaction was warmed
to ambient temperature, then diluted with diethylether. The organic layer
was separated and the aqueous layer was extracted with diethyl ether (3x).
The 10 combined organic extracts were dried over sodium sulfate, filtered,
and concentrated in vacuo. The crude material was purified via ISCO MPLC
(Si02, 0-100% ethyl acetate in heptane) to yield the product (0.440 g, 33%)
as a solid. 1H NMR (400 MHz, CDCI3, 6): 8.78 (s, 2H), 8.58 (d, J = 8.0 Hz,
2H), 7.76 (d, J = 8.4 Hz, 2H), 4.56 (dd, J = 6.3, 3.3 Hz, 1H), 1.99 (d, J =
3.5 Hz, 1H), 1.94 (d, J = 12.3 Hz, 1H), 1.65- 1.86 (m, 4H), 1.52- 1.58
15(M, 1H), 0.97- 1.31 (m, 5H). MS (M+1): 337.2. Step C:
cyclohexy1{2-1-4-(trifluoromethyl)phenyllpyrimidin-5-yllmethanone  A
mixture of
(+/-)-cyclohexy1{2[4-(trifluoromethyl)phenyl]pyrimidin-5-yllmethanol (0.440
g, 1.31 mmol) in dichloromethane (4.8 ml), dimethyl sulfoxide (3.7 ml) and
20triethylamine (0.911 ml, 6.54 mmol) was cooled to 0 C. Sulfur trioxide
pyridine complex (0.625 g, 3.92 mmol) was added in portions and the mixture
stirred at 0 C for 1 hour then slowly raised to ambient temperature over 12
hours. 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  WO 2012/085745PCT/1B2011/055588 116
combined organic extracts were dried over magnesium sulfate, filtered and
concentrated in vacuo, affording a crude solid. This material was used
without further purification. Step D:
(+/-)-1-cyclohexv1-1-{2-1-4-(trifluoromethvl)phenvIlpvrimidin-5-vIlmethanam
ine  



5F To a solution of crude
cyclohexy1{2[4-(trifluoromethyl)phenyl]pyrimidin-5- yllmethanone (505 mg,
1.51 mmol), and ammonium acetate (1.19 g, 15.1 mmol) in methanol (7.6 ml)
was added sodium cyanoborohydride (0.150 g, 2.26 mmol). The flask was
fitted with a reflux condenser and heated to reflux for 12 hours. The
reaction 10 was concentrated in vacuo, then diluted with dichloromethane
and aqueous 1.0M sodium hydroxide. The mixture was stirred for 30 minutes,
whereupon the aqueous layer was extracted with dichloromethane (3x). The
combined organic layers were dried over sodium sulfate, filtered, and
concentrated in vacuo. The crude material was diluted in dichloromethane,
passed through a plug of 5i02 with 20% methanol in 15 dichloromethane and
was concentrated in vacuo. The crude product was used without further
purification. Step E: (+I-)-methyl
6-licyclohexv1{2-1-4-(trifluoromethvl)phenvIlpvrimidin-5-
vIlmethvpaminolnicotinate    F F 20 F   WO 2012/085745PCT/1B2011/055588 117
and potassium carbonate (501 mg, 3.62 mmol) in N,N-dimethylformamide (4.2
ml) was heated to 120 C for 12 hours. The reaction mixture was diluted with
water to precipitate a crude solid that was collected by filtration. The
crude material was purified via ISCO MPLC (Si02, 0-50% ethyl acetate in
heptane) to yield the product (0.486 g, 586%) as a solid. 1H NMR (400 MHz,
CDCI3, 6): 8.78 (s, 2H), 8.70 (d, J = 1.6 Hz, 1H), 8.55 (d, J = 8.2 Hz,
2H), 7.94 (dd, J = 8.8, 2.0 Hz, 1H), 7.74 (d, J = 8.2 Hz, 2H), 6.31 (d, J =
8.8 Hz, 1H), 5.38 (d, J = 7.0 Hz, 1H), 4.76 (t, J = 6.9 Hz, 1H), 3.84 (s,
3H), 1.97 (d, J = 12.5 Hz, 1H), 1.59 - 1.88 (m, 5H), 1.04 - 1.34 (m, 5H).
MS (M+1): 471.2. Step F:
(+/-)-6-1-(cyclohexv1{2-[4-(trifluoromethvl)phenvIlpvrimidin-5-vIlmethvI)am
inol 10nicotinic acid  



0 IL'OH HN....-",..N% 0)CN N       A mixture of the (+/-)-methyl
6-[(cyclohexy1{244-(trifluoromethyl)phenyl]pyrimidin5-yllmethypamino]nicoti
nate (486 mg, 1.03 mmol) was dissolved in methanol (2.1 ml) and
tetrahydrofuran (1.0 ml) and treated with aqueous lithium hydroxide (1.0
ml, 2.1 15 mmol, 2.0M). The reaction was heated to 50 C for 12 hours. The
mixture was concentrated in vacuo, and the residue was diluted with water
and acidified with aqueous 1.0M hydrochloric acid. The mixture was then
concentrated in vacuo a second time, and the crude residue was used
directly for further transformations.      Step G: (+/-)-ethyl
N-({6-licyclohexy1{2-1-4-(trifluoromethyl)phenyllpyrimidin-5-
20VIlmethvpaminolpvridin-3-vIlcarbonv1)-beta-alaninate    WO
2012/085745PCT/1B2011/055588 118 To a mixture of ethyl 3-aminopropionate
hydrochloride (487 mg, 4.15 mmol), crude (+/-
)-6-[(cyclohexyl{244-(trifluoromethyl)phenyl]pyrimidin-5-yllmethypamino]nic
otinic acid (948 mg, 2.08 mmol), hydroxybenzotriazole hydrate (318 mg, 2.08
mmol), and triethylamine (1.16 ml, 8.31 mmol) in dichloromethane (21 ml)
was added 1-ethyl-3-(3- 5dimethylaminopropyl)carbodiimide hydrochloride
(442 mg, 2.28 mmol). The reaction was stirred for 12 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 purified via ISCO MPLC
10(Si02, 0-100% ethyl acetate in heptane) to yield the product. The
enantiomers were separated by chiral SFC to afford the two products (Isomer
1 = 50 mg, 5% and isomer 2 = 50 mg, 5%) as solids. Column: Chiralcel OJ-H.
Dimensions: 10 mm x 250 cm. Mobile Phase: 70/30 CO2/methanol. Flow Rate: 10
mL/min. Modifier: none. Isomer 1: Retention time: 2.37 minutes. Isomer 2:
Retention time: 2.95 minutes. 1H NMR (400 15MHz, CDCI3, 6): 8.76 (s, 2H),
8.53 (d, J = 8.2 Hz, 2H), 8.43 (d, J = 2.0 Hz, 1H), 7.78 (dd, J = 8.7, 2.2
Hz, 1H), 7.71 (d, J = 8.2 Hz, 2H), 6.71 (t, J = 5.8 Hz, 1H), 6.30 - 6.36
(m, 1H), 5.84 (br. s., 1H), 4.68 (t, J = 6.9 Hz, 1H), 4.13 (q, J = 6.9 Hz,
2H), 3.65 (q, J = 5.9 Hz, 2H), 2.58 (t, J = 5.8 Hz, 2H), 1.95 (d, J = 12.3
Hz, 1H), 1.56 - 1.85 (m, 6H), 1.23 (t, J = 7.0 Hz, 3H), 1.04 - 1.20 (m,
4H). MS (M+1): 556.4. 20Step H:
(+/-)-N-({6-licvclohexy1{2-1-4-(trifluoromethvl)phenvIlpyrimidin-5- 



vIlmethyl)aminolpyridin-3-ylIcarbony1)-beta-alanine  oo LIN)L IHOH HN N%  F
In two separate reaction vessels, (+) and (-)-ethyl N-({6-[(cyclohexy1{244-
(trifluoromethyl)phenyl]pyrimidin-5-yllmethypamino]pyridin-3-ylIcarbonylybe
ta-alaninate 25(0.050 g, 0.090 mmol) were separately dissolved in methanol
(0.2 ml) and tetrahydrofuran (0.10) and treated with aqueous lithium
hydroxide (0.090 ml, 0.36 mmol, 2.0M aq.). The reactions were heated to 50
C for 12 hours. The reactions were concentrated in vacuo, then diluted with
water and acidified with aqueous 1.0M  WO 2012/085745PCT/1B2011/055588 119
hydrochloric acid. The precipitated solids were collected for both acids
and dried in vacuo to give the products as single enantiomers. 1H NMR (400
MHz, CD30D, 6): 8.91 (s, 2H), 8.60 (d, J = 8.2 Hz, 2H), 8.34 (s, 1H), 8.18
(d, J = 8.0 Hz, 1H), 7.80 (d, J = 8.2 Hz, 2H), 7.10 (d, J = 9.4 Hz, 1H),
4.79 (d, J = 8.0 Hz, 2H), 3.58 (t, J = 6.7 Hz, 2H), 2.60 5(t, J = 6.7 Hz,
2H), 1.92 - 2.09 (m, 2H), 1.66- 1.90 (m, 3H), 1.53 (d, J = 12.3 Hz, 1H),
1.05- 1.43 (m, 7H). MS (M+1): 528.4.
5-(4-(trifluoromethyl)phenyl)pyrazin-2-amine  10A 100 mL round bottom flask
was charged with 2-amino-5-iodopyrimidine (3.66 g, 21.1 mmol),
(4-(trifluoromethyl)phenyl)boronic acid (4.00 g, 21.1 mmol) and MeCN (84
mL). Stirred 15 minutes at room temperature until a nice clear solution is
obtained. The resulting solution is then treated with
1,1'-Bis(diphenylphosphino)ferrocenepalladium(11)dichloride dichloromethane
complex (508 mg, 695 pmol) was added 15 followed by the sodium carbonate 1M
aq. (52.7 mL, 52.7 mmol). Reaction refluxed for 2 hours. Reaction cooled
down to room temperature and dissolved with ammonium chloride solution (aq.
sat.). Aqueous layer extracted with ethyl acetate (3X). Combined organic
layers washed with brine (1x), dried over sodium sulfate, filtered and
concentrated to give the crude material. Purification by silica gel flash
chromatography 



20 (Ethyl Acetate / DCM) provide the title compound as a light yellow solid
(4.4 g, 87%). 1H NMR (400 MHz, DMSO-d6) 56.76 (s, 2 H) 7.76 (d, J=8.41 Hz,
2 H) 7.99 (d, J=1.57 Hz, 1 H) 8.14 (d, J=8.22 Hz, 2 H) 8.62 (d, J=1.37 Hz,
1 H). MS (M+1): 240.2. tert-butyl
(5-(4-(trifluoromethyl)pherwl)pyrazin-2-yl)carbamate       25
5-(4-(trifluoromethyl)phenyl)pyrazin-2-amine (4.40 g, 18.4 mmol) was
suspended in acetonitrile (92 mL) and dimethylaminopyridine (116 mg, 920
pmol) was added in one portion. di-tert-butyl dicarbonate (4.01 g, 18.4
mmol) was then added and the reaction  WO 2012/085745PCT/1B2011/055588 120
mixture was stirred overnight at room temperature. Reaction mixture diluted
with citric acid solution (10% aq.) / water (1/1). After stirring for 5
minutes the reaction mixture was transferred to an extraction funnel and
extracted with DCM (3X). Combined organic layers washed with water (1X),
with brine (1X), dried over sodium sulfate, filtered and 5concentrated to
provide the crude material. Purification by silica gel flash chromatography
(Ethyl Acetate / DCM) provide the title compound as a white solid (3.14 g,
50.3%) 1H NMR (400 MHz, CHLOROFORM-d) 6 1.57- 1.61 (m, 9 H) 7.74 (d, J=8.22
Hz, 2 H) 8.09 (d, J=8.02 Hz, 2 H) 8.13 (s, 1 H) 8.71 (d, J=1.56 Hz, 1 H)
9.40 (d, J=1.17 Hz, 1 H); MS (M+1): 340.1. 10()-Ethyl
4-(1-((tert-butoxycarbonyl)(5-(4-(trifluoromethvl)phenv1)pvrazin-2-
yl)amino)butyl)benzoate  



0        A round bottom flask was charged with triphenylphosphine (2.64 g,
10.0 mmol), diisopropylazodicarboxylate (1.99 mL, 10.0 mmol) and THF (23
mL) at 0C. After the 15ylid crashed out of solution (less than 10 minutes),
tert-butyl (5-(4- (trifluoromethyl)phenyl)pyrazin-2-yl)carbamate (3.10 g,
9.10 mmol) and ()-ethyl 4-(1- hydroxybutyl)benzoate (2.03 g, 9.14 mmol)
followed by THF (10 mL). Reaction stirred at room temperature overnight.
Reaction diluted with DCM and ammonium chloride solution (aq. sat.) and
transferred to an extraction funnel. Aqueous extracted twice with 20DCM.
Combined organic layers washed with brine (1X), dried over sodium sulfate,
filtered and concentrated to provide the crude material. Purification by
silica gel flash chromatography (Me0H / DCM) provide the title compound as
a yellow gum (4.86 g, 98.0%). 1H NMR (400 MHz, CHLOROFORM-d) 50.96 (t, 3 H)
1.36 (s, 9 H) 1.37 - 1.54 (m, 5 H) 2.06 -2.18 (m, 1 H) 2.23 - 2.35 (m, 1 H)
4.38 (q, J=7.24 Hz, 2 H) 5.77 (dd, 25J=9.10, 6.55 Hz, 1 H) 7.51 (d, J=8.61
Hz, 2 H) 7.76 (d, J=8.61 Hz, 2 H) 7.95- 8.02 (m, 2 H) 8.12 (d, J=8.22 Hz, 2
H) 8.74 (d, J=1.37 Hz, 1 H) 8.83 (d, J=1.56 Hz, 1 H); MS (M+1): 544.5.  WO
2012/085745PCT/1B2011/055588 121
()-4-(14(5-(4-(trifluoromethvI)ohenvI)ovrazin-2-vhamino)butyl)benzoic acid
Part A: A round bottom flask was charged with ()-ethyl
4-(1-((tertbutoxycarbonyl)(5-(4-(trifluoromethyl)phenyl)pyrazin-2-yl)amino)
butyl)benzoate (4.85 g, 5 8.92 mmol), DCM (60 mL) and TFA (15 mL). Reaction
mixture stirred at room temperature for 3 hours. Sodium bicarbonate (sat.
aq.) used to quench the excess TFA and the aqueous layer is extracted with
DCM (3X). Combined organics washed with water (1x), brine (1x), dried over
sodium sulfate filtered and concentrated to provide ()- ethyl
4-(1-((5-(4-(trifluoromethyl)phenyl)pyrazin-2-yl)amino)butyl)benzoate as a
crude 10orange gum (4.01 g, quant.). No further purification before next
step. MS (M+1): 444.3.       Part B: A round bottom flask was charged with
()-ethyl 4-(1-((5-(4-
(trifluoromethyl)phenyl)pyrazin-2-yl)amino)butyl)benzoate (3.96 g, 8.93
mmol), Me0H (70 mL) and THF (70 mL). NaOH aq. 1M ( 44.6 mL) was then added
in one portion and reaction stirred at room temperature for 1 hour and at
50 C for 2 hours. Reaction 15 mixture was cooled down to room temperature
and organic solvents removed under reduced pressure. Water added to
dissolve the crude solid and pH adjusted to ca. 4.5 with HCI (aq. 1N). The
yellow solid formed was then recovered by filtration with a buchner funnel
and dried under high vacuum to provide ()-4-(1-((5-(4-
(trifluoromethyl)phenyl)pyrazin-2-yl)amino)butyl)benzoic acid as a yellow
solid (3.23 g, 2087.1%). MS (M+1): 416.3.  



WO 2012/085745PCT/1B2011/055588 122  ()-ethvl
3-(4-(14(5-(4-(trifluoromethvI)PhenvI)Pvrazin-2-vnamino)butv1)benzamido)
propanoate  The title compound is obtained by a method analogous to the one
described for 5example 1.1 (step G) using
()-4-(1-((5-(4-(trifluoromethyl)phenyl)pyrazin-2- yl)amino)butyl)benzoic
acid for starting material to provide ()-ethyl 3-(4-(1-((5-(4-
(trifluoromethyl)phenyl)pyrazin-2-yl)amino)butyl)benzamido)propanoate (3.34
g, 84.0%) as a light yellow solid. 1H NMR (400 MHz, DMSO-d6) 6 0.87 (t, 3
H) 1.12 (t, J=7.24 Hz, 3 H) 1.22- 1.44(m, 2 H) 1.63- 1.86(m, 2 H) 2.51 (t,
J=6.94 Hz, 2 H) 3.38 - 3.47 (m, 2 10 H) 4.02 (q, J=7.11 Hz, 2 H) 4.92 -
5.01 (m, 1 H) 7.41 (d, J=8.22 Hz, 2 H) 7.71 (t, J=8.31 Hz, 4 H) 7.91 (d,
J=7.63 Hz, 1 H) 8.02 - 8.11 (m, 3 H) 8.42 (t, J=5.48 Hz, 1 H) 8.54 (s, 1
H); MS (M+1): 515.4. Example 4.3:
()-3-(4-(14(5-(4-(trifluoromethvl)phenvl)pvrazin-2-
vl)amino)butyl)benzamido)propanoic acid  15F       The title compound is
obtained by a method analogous to the one described for example 1.1 (step
H) using ()-ethyl 3-(4-(1-((5-(4-(trifluoromethyl)phenyl) pyrazin-2-
yl)amino)butyl)benzamido)propanoate for starting material. Filtration of
the solid formed after acidification to pH 4 with 1N HCI provide
()-3-(4-(1-((5-(4-(trifluoromethyl)phenyl)
20pyrazin-2-yl)amino)butyl)benzamido) propanoic acid (178 mg, 73.5%) as a
white solid. 1H NMR (400 MHz, DMSO-d6) 6 0.90 (t, J=7.34 Hz, 3 H) 1.24 -
1.49 (m, 2 H) 1.66 - 1.88 (m, 2 H) 2.45 - 2.48 (m, 2 H) 3.39 - 3.46 (m, 2
H) 4.96 - 5.04 (m, 1 H) 7.44 (d, J=8.22 Hz, 2 H) 7.70 - 7.78 (m, 4 H) 7.94
(d, J=8.02 Hz, 1 H) 8.06 - 8.14 (m, 3 H) 8.43 (t, J=5.67 Hz, 1 H) 8.57 (d,
J=1.37 Hz, 1 H) 12.17 (br. s., 1 H); MS (M+1): 487.3.  WO
2012/085745PCT/1B2011/055588 123 Examples 4.4 and 4.5:
(S)-3-(4-(14(5-(4-(trifluoromethyl)ohenvI)ovrazin-2-
vDamino)butyl)benzamido)propanoic acid and (R)-3-(4-(14(5-(4-
(trifluoromethyl)ohenvI)ovrazin-2-vnamino)butyl)benzamido)propanoic acid
5rF        Enantiopure starting material was provided by resolving the
enantiomers of ()- ethyl
3-(4-(1-((5-(4-(trifluoromethyl)phenyl)pyrazin-2-yl)amino)butyl)benzamido)
propanoate using chiral preparative SFC. Column: Chiralpak IC. Dimensions:
21 mm x 



250 cm. Mobile Phase: 65/35 CO2/methanol. Flow Rate: 65 mL/min. Modifier:
0.2% 10isopropylamine. Retention time: 3.85 min (peak 1), 4.48 min. (peak
2). Subsequent saponification of (+ and -)-ethyl
3-(4-(1-((5-(4-(trifluoromethyl)phenyl) pyrazin-2-
yl)amino)butyl)benzamido) propanoate by a method analogous to the one
described for example 1.1 (step H) to provide (+ and
-)-3-(4-(1-((5-(4-(trifluoromethyl)phenyl)pyrazin2-yl)amino)butyl)benzamido
) propanoic acid (678 mg, 99.8%; from peak 1) and (643 15 mg, 94.5%; from
peak 2). 1H NMR (400 MHz, DMSO-d6) 50.90 (t, J=7.34 Hz, 3 H) 1.24 - 1.49
(m, 2 H) 1.66 - 1.88 (m, 2 H) 2.45 - 2.48 (m, 2 H) 3.39 - 3.46 (m, 2 H)
4.96 - 5.04 (m, 1 H) 7.44 (d, J=8.22 Hz, 2 H) 7.70 - 7.78 (m, 4 H) 7.94 (d,
J=8.02 Hz, 1 H) 8.06 - 8.14 (m, 3 H) 8.43 (t, J=5.67 Hz, 1 H) 8.57 (d,
J=1.37 Hz, 1 H) 12.17 (br. s., 1 H); MS (M+1): 487.3. 20Example 4.6:
3-(N-methyl-64(3-methyl-1-(4'-(trifluoromethyl)-11,11-biphenyll-4-
y1)butypamino)nicotinamido)propanoic acid (single enantiomer)  WO
2012/085745PCT/1B2011/055588 124 The title compound is obtained by a method
analogous to the one described for example 1.23 except tert-butyl
3-(N-methyl-6-((3-methyl-1-(4'-(trifluoromethy1)41,1-
biphenyl]-4-yl)butypamino)nicotinamido)propanoate used in the synthesis was
resolved by chiral chromatography; Column: Chiralpak AD-H. Dimensions: 10
mm x 250 cm. 5Mobile Phase: 65/35 CO2/methanol. Flow Rate: 10 mUmin.
Modifier: none. Retention time: 4.23 min (peak 1), 6.81 min. (peak 2; >99%
ee). Peak 2 (1.15 g, 2.02 mmol) was then deprotected under the TFA / DCM
previously reported. Concentration of the reaction mixture under reduced
pressure provide a crude orange gum. Water (150 mL) added to the gum and
NaOH 1M aq. added slowly until reaching pH 11 to obtain a clear 10solution
of the crude. Acidification to pH4 with 1N HCI followed by filtration of
the solid formed (washed with plenty of water) provide
3-(N-methyl-6-((3-methyl-1-(4'-
(trifluoromethy1)41,11-biphenyl]-4-yl)butypamino)nicotinamido)propanoic
acid (915 mg, 88.2%) as a white solid. 1H NMR (400 MHz, DMSO-d6) 6 0.91 (d,
3 H) 0.95 (d, J=6.46 Hz, 3 H) 1.49 - 1.59 (m, 1 H) 1.61 - 1.71 (m, 1 H)
1.71 - 1.82 (m, 1 H) 2.52 - 2.55 (m, 2 15H) 2.92 (s, 3 H) 3.53 (t, J=7.24
Hz, 2 H) 5.09 (br. s., 1 H) 6.56 (d, J=1.17 Hz, 1 H) 7.44 (d, J=9.39 Hz, 1
H) 7.50 (d, J=8.22 Hz, 2 H) 7.54 - 7.65 (m, 1 H) 7.67 (d, J=8.02 Hz, 2 H)
7.75 - 7.82 (m, 2 H) 7.83 -7.89 (m, 2 H) 8.00 (d, J=2.15 Hz, 1 H) 12.27
(br. s., 1 H); MS (M+1): 514.4.
()-(tetrahydro-2H-pvran-4-v1)(4'-(trifluoromethvI)-1-1,11-biphenv11-4-vpmet
hanol  OH 20  



A round bottom flask at -78 C was charged with
4-bromo-4'-(trifluoromethyl)- 1,1'-biphenyl (192 mg, 0.638 mmol) and THF
(2.1 mL). nBuLi 2.5M in Hexane (281 pL, 702 mmol) was then added dropwise.
The mixture stirred for one hour at -78 C after which time,
tetrahydro-2H-pyran-4-carbaldehyde (86 pL, 0.83 mmol) was added in one
25portion and mixture stirred for 30 minutes. Reaction mixture warmed up to
0 C and stirred for an additional hour. Reaction quenched with ammonium
chloride solution (aq. sat.) and extracted twice with ethyl acetate.
Combined organic layers washed with brine, dried over sodium sulfate,
filtered and concentrated to provide the crude oil. Purification by silica
gel flash chromatography (Me0H / DCM) to give the title 30compound as a
colorless oil (118 mg, 55.0%). MS (M): 336.  WO
2012/085745PCT/1B2011/055588 125  Example 4.7:
()-3-(6-(((tetrahvdro-2H-ovran-4-v1)(4'-(trifluoromethvI)-1-1,11-biohenv11-
4- v1)methvflamino)nicotinamido)orooanoic acid  00 N(OH H HN F F The title
compound was synthesized by a method analogous to the one 5described for
Example 4.2 using ()-(tetrahydro-2H-pyran-4-y1)(41-(trifluoromethy1)41,11-
biphenyl]-4-yl)methanol for starting material. Filtration of the solid
formed after acidification to pH4 with 1N HCI provide
()-3-(6-(((tetrahydro-2H-pyran-4-y1)(41-
(trifluoromethy1)41,11-biphenyl]-4-yl)methypamino)nicotinamido)propanoic
acid (14.8 mg, 77.9%) as a white solid. 1H NMR (400 MHz, DMSO-d6) 6 1.14 -
1.41 (m, 4 H) 101.76- 1.84 (m, 1 H) 2.44 (t, J=7.04 Hz, 2 H) 3.14 - 3.29
(m, 2 H) 3.36 (q, J=6.46 Hz, 2 



H) 3.75 - 3.83 (m, 1 H) 3.85 - 3.93 (m, 1 H) 4.87 (br. s., 1 H) 6.55 (d,
J=8.61 Hz, 1 H) 7.49 (d, J=8.02 Hz, 2 H) 7.60 - 7.64 (m, 1 H) 7.67 (d,
J=8.41 Hz, 2 H) 7.74 (dd, J=8.90, 2.45 Hz, 1 H) 7.78 (d, J=8.41 Hz, 2 H)
7.83 - 7.89 (m, 2 H) 8.14 (t, J=5.67 Hz, 1 H) 8.39 (d, J=2.35 Hz, 1 H)
12.15 (s, 1 H); MS (M+1): 528.4.
15()-2-bromo-5-(1-hydroxybutv1)benzonitrile  OH  A round bottom flask was
charged with the 2-bromo-5-iodobenzonitrile (2.00 g, 6.49 mmol) and THF (9
mL). Solution cooled down to -8 C (ice / brine bath). Turbo Grignard 1.3M
in THF (5.50 mL, 7.14 mmol) is then added in one portion and the 20reaction
stirred for 15 minutes at -8 C. Butyraldehyde (0.698 pL, 7.79 mmol) is then
charged in another flask and the preformed anion is added over the aldehyde
/ THF (4 mL) via canula and then, reaction allowed to warmed at room
temperature overnight under magnetic stirring. Ammonium chloride (sat. aq.)
added to the mixture. Extracted 3X with Ethyl Acetate. Combined organic
layers washed with water (1X), with brine 25(1X), dried over sodium
sulfate, filtered and concentrated to afford the crude material.
Purification by silica gel flash chromatography (Ethyl Acetate / Heptane)
provide the title  WO 2012/085745PCT/1B2011/055588 126 compound as a yellow
oil (1.33 g, 80.6%). 1H NMR (400 MHz, DMSO-d6) 6 0.83 (t, J=7.41 Hz, 3 H)
1.18 - 1.34 (m, 2 H) 1.46 - 1.57 (m, 2 H) 4.52 -4.58 (m, 1 H) 5.37 (d,
J=4.88 Hz, 1 H) 7.56 (dd, J=8.58, 1.95 Hz, 1 H) 7.79 (d, J=8.39 Hz, 1 H)
7.81 (d, J=2.15 Hz, 1 H); MS (M): 255.
5()-441-hydroxybuty1)-4'-(trifluoromethyl)-1-1,11-biphenyll-2-carbonitrile
OH        A sealed flask was charged with the
(4-(trifluoromethyl)phenyl)boronic acid (1.09 g, 5.76 mmol),
2-bromo-5-(1-hydroxybutyl)benzonitrile (1.33 g, 5.23 mmol) and acetonitrile
(17 mL). Once everything get into solution, 1,1'- 1
0Bis(diphenylphosphino)ferrocene-palladium(I1)dichloride dichloromethane
complex (115 mg, 157 pmol) was added followed by the sodium carbonate 2M
aq. (6.54 mL, 13.1 mmol). Flask sealed and heated at 140 C for 1 hour.
Organic solvent removed under reduced pressure and ethyl acetate added.
Organics washed with water (1X), with brine (1X), dried over sodium
sulfate, filtered and concentrated to provide the crude 



15material. Purification by silica gel flash chromatography (Ethyl Acetate
/ Heptane) provide the title compound as a colorless oil (1.39 g, 83.2%).
1H NMR (400 MHz, DMSO-d6) 6 0.87 - 0.93 (m, 3 H) 1.25 - 1.45 (m, 2 H) 1.57
- 1.67 (m, 2 H) 4.64 - 4.70 (m, 1 H) 5.41 (d, J=4.68 Hz, 1 H) 7.64 (d,
J=8.00 Hz, 1 H) 7.75 - 7.79 (m, 1 H) 7.82 (d, J=8.00 Hz, 2 H) 7.88 - 7.94
(m, 3 H). 20Example 4.8:
()-3464(1-(2-cyano-4'-(trifluoromethyl)-11,11-biphenv11-4-v1)butyl)amino)
nicotinamido) propanoic acid  00 IN ).LOH IH HN N   WO
2012/085745PCT/1B2011/055588 127 carbonitrile for starting material.
Filtration of the solid formed after acidification to pH4 with 1N HCI
()-3-(6-((1-(2-cyano-4'-(trifluoromethy1)41,11-biphenyl]-4-
yl)butypamino)nicotinamido)propanoic acid as a white solid (526 mg, 99.9%).
1H NMR (400 MHz, DMSO-d6) 6 0.91 (t, 3 H) 1.26 - 1.51 (m, 2 H) 1.66 - 1.89
(m, 2 H) 2.45 (t, 5J=7.02 Hz, 2 H) 3.36 - 3.43 (m, 2 H) 5.11 (br. s., 1 H)
6.58 (d, J=8.78 Hz, 1 H) 7.59 - 7.70 (m, 2 H) 7.76 - 7.84 (m, 4 H) 7.85 -
7.92 (m, 2 H) 7.97 (d, J=1.56 Hz, 1 H) 8.19 (t, J=5.46 Hz, 1 H) 8.40 (d,
J=2.34 Hz, 1 H) 12.16 (br. s., 1 H); MS (M+1): 511.3. Example 4.9:
(+/-)-3-({5-1-3-methyl-1-(4'-trifluoromethyl-bipheny1-4-y1)-butylaminolpyri
midine-2-carbonyll-amino)-propionic acid  10   Step A:
5-(benzhydrylidene-amino)-pyrimidine-2-carboxylic acid methyl ester  To a
round bottom was added 5-bromo-pyrimidine-2-carboxylic acid methyl ester 



15(14.50 g, 66.81 mmol), (+/-)-BINAP (4.16 g, 6.68 mmol), Pd(OAc)2 (750 mg,
3.34 mmol), and Cs2CO3 (26.1 g, 80.2 mmol). Toluene (100 mL) and
benzophenone imine (12.3 mL, 73.5 mmol) were added and the mixture heated
to 105 C as an orange mixture. At 17 h, the reaction was cooled and
partitioned between ethyl acetate and 1 N NaOH. The aqueous layer was
extracted with ethyl acetate and the combined 20organics dried over Mg504.
Purification by silica gel flash chromatography (ethyl acetate / heptane)
gave 5-(benzhydrylidene-amino)-pyrimidine-2-carboxylic acid methyl ester
(9.83 g, 46%) as a bright yellow solid. 1H NMR (400 MHz, DMSO-d6, 6): 8.42
(s, 2 H) 7.74 (d, J = 6.8 Hz, 2 H) 7.61 (m, 1 H) 7.54 (m, 2 H) 7.38 (br.
s., 3 H) 7.26 (br. s., 2 H) 3.83 (s, 3 H); MS (M+1): 318.2.  WO
2012/085745PCT/1B2011/055588 128 Step B: 5-amino-pyrimidine-2-carboxylic
acid methyl ester 0 ,0 1 N H2N
5-(Benzhydrylidene-amino)-pyrimidine-2-carboxylic acid methyl ester (9.83
g, 31.0 mmol) was dissolved in methanol (100 mL) and sodium acetate (12.2
g, 149 mmol) 5 was added followed by hydroxylamine hydrochloride (7.75 g,
112 mmol). This was stirred at room temperature as a pale yellow mixture.
At 3 h another 7.75 g of hydroxylamine hydrochloride and 12.2 g of sodium
acetate were added. At 4 d, silica gel was added directly to the reaction
mixture for dry loading purposes. Purification by silica gel flash
chromatography (methanol / ethyl acetate) gave 5-amino-pyrimidine-2-
10carboxylic acid methyl ester impure with acetic acid (6.074 g, 79%) as a
white solid.  After placing in a vacuum oven for 6 d, some of the acetic
acid was removed. The material was carried on as is. 1H NMR (400 MHz,
DMSO-d6, 6): 8.15 (s, 2 H) 6.35 (s, 2 H) 3.79 (s, 3 H); MS (M+1): 154.8.
15Step C: 5-tert-butoxycarbonylamino-pyrimidine-2-carboxylic acid methyl
ester 0 ...'..../.. "....--..., ."--,:-..,,,......"..N 0 N H 



5-amino-pyrimidine-2-carboxylic acid methyl ester (2.000 g, 13.06 mmol) was
suspended in acetonitrile (20 mL). 4-Dimethylaminopyridine (1.600 g, 13.1
mmol) was 20added and the reaction placed in an ice bath. Di-tert-butyl
dicarbonate (4.700 g, 21.5 mmol) was then added and the reaction was
stirred at reflux. At 2.5 h, the reaction was concentrated, sat. NH4CI and
ethyl acetate were added, and with stirring the pH was carefully adjusted
to -4 with 1 N HCI. The layers vvwere separated and the aqueous was
extracted with ethyl acetate. The combined organics were dried over Mg504.
25Purification by silica gel flash chromatography (ethyl acetate / heptane)
gave 5-tert- butoxycarbonylamino-pyrimidine-2-carboxylic acid methyl ester
impure with ethyl acetate (2.583 g, 74%) as a white solid. 1H NMR (400 MHz,
DMSO-d6, 6): 10.17 (s, 1 H) 8.98 (s, 2 H) 3.87 (s, 3 H) 1.50 (s, 9 H); MS
(M+1): 254.2.  WO 2012/085745PCT/1B2011/055588 129 Step D:
(+/-)-5-{tert-butoxvcarbonv1-1-3-methvI-1-(4'-trifluoromethyl-biphenv1-4-v1
)-butvnaminol-pyrimidine-2-carboxylic acid methyl ester o 0 Ny0 ON
3-methyl-1-(4'-(trifluoromethyl)bipheny1-4-yl)butan-1-ol (1.120 g, 3.630
mmol) 5 (prepared as in Example 3.2 Step A) was combined with
5-tert-butoxycarbonylamino- pyrimidine-2-carboxylic acid methyl ester
(0.920 g, 3.63 mmol) and dissolved in anhydrous tetrahydrofuran (20 mL).
Triphenylphosphine (1.43 g, 5.45 mmol) was added and the reaction was
brought to 0 C. Diisopropyl azodicarboxylate (1.43 mL, 6.90 mmol) was added
dropwise over 5 min. The reaction was stirred as a yellow 10solution,
allowing the bath to warm to room temperature. At 3 d, the reaction was
concentrated. Purification by silica gel flash chromatography (ethyl
acetate / heptane) gave impure
(+/-)-5-{tert-butoxycarbony1[3-methy1-1-(4'-trifluoromethyl-bipheny1-4-y1)-
butylFaminol-pyrimidine-2-carboxylic acid methyl ester (1.501 g) as a pale
yellow oil. MS (M+1): 544.4. 



15 Step E:
(+/-)-5-1-3-methy1-1-(4'-trifluoromethyl-bipheny1-4-v1)-butvlaminol-pyrimid
ine-2- carboxylic acid methyl ester
(+/-)-5-{tert-Butoxycarbony1[3-methy1-1-(4'-trifluoromethyl-bipheny1-4-y1)-
butyl]- 20amino}-pyrimidine-2-carboxylic acid methyl ester (1.498g impure)
was dissolved in dichloromethane (10 mL) and trifluoroacetic acid (3 mL)
was added. This was stirred at room temperature. At 70 min, another 3 mL of
trifluoroacetic acid was added. At 90  WO 2012/085745PCT/1B2011/055588 130
min, the reaction was concentrated and the material was partitioned between
ethyl acetate and sat. NaHCO3. The aqueous layer was extracted with ethyl
acetate and the combined organics dried over MgSO4. Purification by silica
gel flash chromatography (ethyl acetate / heptane) gave
(+/-)-5[3-methy1-1-(4'-trifluoromethyl-bi phenyl-4-y1)-
5butylamino]-pyrimidine-2-carboxylic acid methyl ester (0.620 g) as a white
foam. 1H NMR (400 MHz, CDCI3, 6): 8.16 (s, 2 H) 7.67 - 7.73 (m, 2 H) 7.61 -
7.66 (m, 2 H) 7.56 (d, J = 8.2 Hz, 2 H) 7.39 (d, J = 8.2 Hz, 2 H) 4.68 (d,
J = 5.7 Hz, 1 H) 4.46 - 4.57 (m, 1 H) 3.98 (s, 3 H) 1.79 - 1.92 (m, 1 H)
1.64 - 1.79 (m, 2 H) 1.05 (d, J = 6.2 Hz, 3 H) 0.99 (d, J = 6.2 Hz, 3 H);
MS (M+1): 444.3. 10Step F:
(+/-)-5-1-3-methy1-1-(4'-trifluoromethyl-bipheny1-4-y1)-butylamindl-pyrimid
ine-2-  carboxyl ic acid
(+/-)-5[3-Methy1-1-(4'-trifluoromethyl-bipheny1-4-y1)-butylamino]-pyrimidin
e-2- carboxylic acid methyl ester (617 mg, 1.39 mmol) was dissolved in
tetrahydrofuran (6 15 mL) and methanol (2 mL), and 1.0 M NaOH (6 mL, 6
mmol) was added. This was stirred at 50 C for 2.5 h before cooling and
bringing to pH 3 with 1 N HCI. This was extracted three times with ethyl
acetate. The combined organics were dried over Mg504 and concentrated in
vacuo to give
(+/-)-543-methy1-1-(4'-trifluoromethylbipheny1-4-y1)-butylamino]-pyrimidine
-2-carboxylic acid with ethyl acetate (0.636 g) as 20clear foam. 1H NMR
(400 MHz, DMSO-d6, 6): 8.18 (s, 2 H) 7.84 - 7.91 (m, 2 H) 7.75 - 7.81 (m, 2
H) 7.71 (d, J = 8.2 Hz, 2 H) 7.55 (d, J = 8.2 Hz, 2 H) 7.42 (d, J = 7.8 Hz,
1 H) 4.63 - 4.74 (m, 1 H) 1.74 - 1.85(m, 1 H) 1.67 (dt, J= 13.1, 6.5 Hz, 1
H) 1.51 - 1.61 (m, 1 H) 0.98 (d, J = 6.4 Hz, 3 H) 0.93 (d, J = 6.4 Hz, 3
H); MS (M+1): 430.3.  WO 2012/085745PCT/1B2011/055588 



131 Step G:
(+/-)-3-({5-1-3-methy1-1-(4'-trifluoromethvl-biphenv1-4-v1)-butvlaminol-pwr
imidine2-carbonv1}-amino)-propionic acid ethyl ester
(+/-)-5[3-Methy1-1-(4'-trifluoromethyl-bipheny1-4-y1)-butylamino]-pyrimidin
e-2- 5carboxylic acid (636mg, theoretical 596 mg, 1.39 mmol) was combined
with N-(3- dimethylaminopropyI)-N'-ethylcarbodiimide hydrochloride (399 mg,
2.08 mmol), 1- hydroxybenotriazole hydrate (319 mg, 2.08 mmol), and
anhydrous dichloromethane (10 mL). Beta-alanine ethyl ester hydrochloride
(256 mg, 1.67 mmol) was added followed by triethylamine (0.386 mL, 2.78
mmol). This was stirred at room temperature as a 10solution for 17 h before
the reaction was partitioned between ethyl acetate and sat. NH4CI. The
aqueous layer was extracted with ethyl acetate and the combined organics
dried over MgSO4. Purification by silica gel flash chromatography (ethyl
acetate / heptanes followed by methanol / ethyl acetate) gave impure
material. The residue was partitioned between ethyl acetate and sat.
NaHCO3. The aqueous layer was extracted 15 with ethyl acetate and the
combined organics dried over MgSO4 and concentrated in vacuo to give
(+/-)-3-({543-methy1-1-(4'-trifluoromethyl-bipheny1-4-y1)-butylamino]-
pyrimidine-2-carbonyll-amino)-propionic acid ethyl ester (0.687 g, 94%) as
a clear oil. 1H NMR (400 MHz, CDCI3, 6): 8.17 (t, J = 6.2 Hz, 1 H) 8.09 (s,
2 H) 7.62 - 7.73 (m, 4 H) 7.56 (d, J = 8.2 Hz, 2 H) 7.40 (d, J = 8.2 Hz, 2
H) 4.53 - 4.58 (m, 1 H) 4.44 - 4.52 (m, 1  20 H) 4.11 -4.19 (m, 2 H) 3.72
(q, J = 6.2 Hz, 2 H) 2.61 (t, J = 6.0 Hz, 2 H) 1.66- 1.87 (m, 3 H) 1.21 -
1.29 (m, 3 H) 1.04 (d, J = 6.0 Hz, 3 H) 0.99 (d, J = 5.9 Hz, 3 H); MS
(M+1): 529.7.  WO 2012/085745PCT/1B2011/055588 132 Step H:
(+/-)-3-({5-1-3-methy1-1-(4'-trifluoromethyl-biphenv1-4-v1)-butylaminol-pyr
imidine2-carbonv1}-amino)-propionic acid  0 N      N-).LOH IH HNN
(+/-)-3-({543-Methyl-1-(4'-trifluoromethyl-biphenyl-4-y1)-butylamino]-pyrim
idine-2- 



5carbonyl}-amino)-propionic acid ethyl ester (14.6 mg, 28.0 mmol) was
dissolved in tetrahydrofuran (3 mL) and methanol (1 mL), and 1.0 M NaOH (1
mL, 1 mmol) was added. This was stirred at room temperature for 10 min. The
reaction brought to pH 3 with 1 N HCI. The methanol was concentrated in
vacuo and the residue was extracted twice with ethyl acetate. The combined
organics were dried over MgSO4 and 10concentrated in vacuo to give crude
product. Purification by reversed-phase HPLC gave
(+/-)-3-({543-methyl-1-(4'-trifluoromethyl-biphenyl-4-y1)-butylamino]-pyrim
idine-2- carbonyll-amino)-propionic acid (13.8 mg). Analytical LCMS:
retention time 3.40 minutes (Waters Atlantic dC18 4.6 x 50 mm, 5 pm column;
5% acetonitrile / water (0.05% trifluoroacetic acid modifier) linear
gradient to 95 % acetonitrile / water over 4.0 15minutes, hold at 95%
acetonitrile / water for 1.0 minute; flow rate 2.0 mUminute); MS (M+1):
501.3.   Examples 4.10 and 4.11:
3-({5-1-(R)-3-methyl-1-(4'-trifluoromethyl-biphenyl-4-y1)-
butylaminol-pyrimidine-2-carbonylyamino)-propionic acid and
3-({5-1-(S)-3-methyl-1-(4'-
20trifluoromethyl-biphenv1-4-y1)-butylaminol-pyrimidine-2-carbonv1}-amino)-
propionic acid     WO 2012/085745PCT/IB2011/055588 133 Step A:
3-({5-1-(R)-3-methy1-1-(4'-trifluoromethyl-bipheny1-4-y1)-butylaminol-pyrim
idine-2- carbonyll-amino)-propionic acid ethyl ester and
3-({5-1-(S)-3-methyl-1-(4'-trifluoromethylbipheny1-4-y1)-butylaminol-pyrimi
dine-2-carbonyll-amino)-propionic acid ethyl ester
(+/-)-3-({543-Methyl-1-(4'-trifluoromethyl-biphenyl-4-y1)-butylamino]-pyrim
idine-2- carbonyll-amino)-propionic acid ethyl ester was purified by chiral
SFC. Column: Chiralpak AD-H. Dimensions: 10 mm x 250 mm. Mobile Phase:
70/30 CO2/ethanol. Flow Rate: 10.0 mL/min. The early eluting peak (Peak 1)
was concentrated in vacuo to 10give one enatiomer of 100%ee (289 mg).
Analytical chiral SFC: Column - Chiralpak AD-H. Dimensions: 4.6 mm x 25 cm.
Mobile Phase: 70/30 CO2/ethanol. Flow Rate: 2.5 mUmin. Retention time: 3.29
minutes. MS (M+1): 529.7. The late eluting peak (Peak 2) was concentrated
in vacuo to give one enatiomer of 100%ee (124 mg). Analytical 



chiral SFC: Column - Chiralpak AD-H. Dimensions: 4.6 mm x 25 cm. Mobile
Phase: 1570/30 CO2/ethanol. Flow Rate: 2.5 mL/min. Retention time: 4.29
minutes. MS (M+1): 529.7. Step B:
3-({5-[(R)-3-methyl-1-(4'-trifluoromethyl-biphenyl-4-y1)-butylaminol-pyrimi
dine-2- carbonyll-amino)-propionic acid and
3-({5-[(S)-3-methyl-1-(4'-trifluoromethyl-biphenyl-4-
VI)-butylaminol-pyrimidine-2-carbonyll-amino)-propionic acid
3-({543-methyl-1-(4'-trifluoromethyl-biphenyl-4-y1)-butylamino]-pyrimidine-
2- carbonyll-amino)-propionic acid ethyl ester Peak 1 (286.4 mg, 0.542
mmol) was dissolved in tetrahydrofuran (3 mL) and methanol (1 mL), and 1.0
M NaOH (2 mL, 2  WO 2012/085745PCT/1B2011/055588 134 mmol) was added. This
was stirred at room temperature for 10 min. The reaction brought to pH 3
with 1 N HCI. This was extracted twice with ethyl acetate. The combined
organics were dried over MgSO4 and concentrated in vacuo to give an oil.
The material was triturated with four portions of diethylether to give one
enantiomer of
53-({543-methyl-1-(4'-trifluoromethyl-biphenyl-4-y1)-butylamino]-pyrimidine
-2-carbonyll- amino)-propionic acid (266 mg, 97%) as a white solid. 1H NMR
(400 MHz, DMSO-d6, 6): 12.21 (br. s., 1 H) 8.39 (t, J = 6.0 Hz, 1 H) 8.16
(s, 2 H) 7.83- 7.91 (m, 2 H) 7.75 - 7.81 (m, 2 H) 7.70 (d, J = 8.2 Hz, 2 H)
7.54 (d, J = 8.2 Hz, 2 H) 7.27 (d, J = 7.6 Hz, 1 H) 4.60 - 4.72 (m, 1 H)
3.36 - 3.46 (m, 2 H) 2.44 (t, J = 6.9 Hz, 2 H) 1.74 - 1.85 (m, 1 H) 101.67
(m, 1 H) 1.51 - 1.60 (m, 1 H) 0.98 (d, J= 6.4 Hz, 3 H) 0.92 (d, J= 6.4 Hz,
3 H); MS (M+1): 501.6.
3-({543-methyl-1-(4'-trifluoromethyl-biphenyl-4-y1)-butylamino]-pyrimidine-
2- carbonyll-amino)-propionic acid ethyl ester Peak 2 (150 mg, 0.284 mmol)
was dissolved in tetrahydrofuran (3 mL) and methanol (1 mL), and 1.0 M NaOH
(1 mL) was added. 15This was stirred at room temperature for 10 min. The
reaction brought to pH 4 with 1 N HCI. This was extracted twice with ethyl
acetate. The combined organics were dried over Mg504 and concentrated in
vacuo to give an oil. The material was triturated with four portions of
diethylether to give the opposite enantiomer of 3-({543-methyl-1-(4'-
trifluoromethyl-biphenyl-4-y1)-butylamino]-pyrimidine-2-carbonyll-amino)-pr
opionic acid 20(111 mg, 78%) as a white solid. 1H NMR (400 MHz, DMSO-d6,
6): 12.21 (br. s., 1 H) 



8.39 (t, J = 6.0 Hz, 1 H) 8.16 (s, 2 H) 7.83 - 7.91 (m, 2 H) 7.75 - 7.81
(m, 2 H) 7.70 (d, J = 8.2 Hz, 2 H) 7.54 (d, J = 8.2 Hz, 2 H) 7.27 (d, J =
7.6 Hz, 1 H) 4.61 - 4.72 (m, 1 H) 3.36 - 3.45 (m, 2 H) 2.44 (t, J = 6.9 Hz,
2 H) 1.74 - 1.85 (m, 1 H) 1.62 - 1.72 (m, 1 H) 1.50 - 1.61 (m, 1 H) 0.98
(d, J = 6.4 Hz, 3 H) 0.92 (d, J = 6.4 Hz, 3 H); MS (M+1): 501.6. 25 Example
4.12: 3-1-(6-{(S)-3-methyl-1-12-(4-trifluoromethyl-Pherwl)-pyrimidin-5-0-
butylaminol-pyridine-3-carbonyl)-aminol-propionic acid  00  )-LN1.)LOH IH
HNN   WO 2012/085745PCT/1B2011/055588 135       Steps A-C are the
preparation of 2-(4-trifluoromethyl-phenvI)-pyrimidine-5- carbaldehyde as
previously described.      Step D: (S)-2-methvl-propane-2-sulfinic acid
1-1-2-(4-trifluoromethyl-phenvI)-pyrimidin-5- 5vli-meth-(E)-ylideneamide  F
2-(4-trifluoromethyl-phenyl)-pyrimidine-5-carbaldehyde (35.25 g, 138.9
mmol) was suspended in anhydrous dichloromethane (470 mL) in a 3-necked 1 L
flask with overhead stirrer, condenser and internal temperature.
(S)-(-)-2-methyl-2- 10propanesulfinamide (17.13 g, 141.3 mmol) was added
followed by titanium(IV) ethoxide (37.3 mL, 178 mmol). This gave a yellow
solution which was heated to reflux for 3 h. The heating was discontinued
and the reaction placed in an ice bath. When the internal temperature was
-10 C, anhydrous methanol (246 mL) was added followed by sat. aq. NaHCO3
(71 mL). Solid crashed out which was stirred for 2 h. The solids were
filtered 15off with a Buchner funnel using ethyl acetate to aid in
transfer. Several portions of ethyl acetate were used to rinse the solid.
The solid was added back into the 3-necked flask and mechanically stirred
for 20 min with ethyl acetate. This was refiltered. This process was
repeated to remove most of the product. The filtrate was dried over Na2504
and concentrated in vacuo to give (S)-2-methyl-propane-2-sulfinic acid
1-[2-(4-  20 trifluoromethyl-phenyl)-pyrimidin-5-y1]-meth-(E)-ylideneamide
(49.00 g, 99%) as a white solid. 1H NMR (400 MHz, CDCI3, 6): 9.25 (s, 2 H)
8.70 (s, 1 H) 8.66 (d, J = 8.2 Hz, 2 H) 7.79 (d, J= 8.2 Hz, 2 H) 1.31 (s, 9
H); MS (M+1): 356.1.  



WO 2012/085745PCT/1B2011/055588 136 Step E: (S)-2-methyl-propane-2-sulfinic
acid
{(S)-3-methy1-1-1-2-(4-trifluoromethylpheny1)-pyrimidin-5-y11-butyll-amide
0 I A, " NH , ,N I  Dimethyl zinc (117 mL, 2.0 M in toluene, 234 mmol) was
added to an oven-dried 5and nitrogen-purged 500 mL round bottom flask with
stir bar. lsobutylmagnesium bromide (103 mL, 2.0 M in ether, 206 mmol) was
added over 5 min with stirring and the solution was allowed to stir at room
temperature for 30 minutes. (S)-2-Methyl-propane- 2-sulfinic acid
142-(4-trifluoromethyl-phenyl)-pyrimidin-5-y1]-meth-(E)-ylideneamide (48.83
g, 137.4 mmol) was placed in an oven dried nitrogen-purged 2 L 3-necked
flask 10with addition funnel, overhead stirring, and internal temperature.
The solid was dissolved in anhydrous THF (690 mL) and cooled to -78 C where
it was a white suspension. The zincate solution was cannulated into the
addition funnel and then added dropwise over 75 min to the sulfinyl imine,
maintaining an internal temperature of less than -72 C. The reaction was
then allowed to stir at -78 C as a yellow solution. 15At 75 min, the
reaction was quenched with saturated NH4CI, adding 100 mL over 45 min,
keeping the internal temperature below -70 C. A second 400 mL was then
added more quickly (-20 min), keeping the internal temperature below -47 C.
Gas evolution was observed at these higher temperatures indicating perhaps
a latency period. Upon adding a final 100 mL, no gas evolution was observed
indicating the reaction was 20 quenched. The cold bath was removed, another
300 mL of water was added and the reaction allowed to warm to 5 C at which
point the contents were added to an addition funnel, along with ethyl
acetate and some additional water. The layers were separated and the
aqueous layer extracted with three additional portions of ethyl acetate.
The combined organics were dried over MgSO4. Purification was done on half
the material  25 in two batches by silica gel flash chromatography (ethyl
acetate / heptane) to give (S)-2- methyl-propane-2-sulfinic acid
{(S)-3-methyl-142-(4-trifluoromethyl-phenyl)-pyrimidin-5- yI]-butyll-amide
(38.83 g, 68%) as a yellow solid. 1H NMR (400 MHz, CDCI3, 6): 8.82 (s, 2 H)
8.57 (d, J = 8.2 Hz, 2 H) 7.75 (d, J = 8.4 Hz, 2 H) 4.49 (q, J = 7.2 Hz, 1
H) 3.44 (d, J= 5.7 Hz, 1 H) 1.99 (dt, J= 13.9, 7.3 Hz, 1 H) 1.51 -1.77 (m,
2 H) 1.24 (s, 9 H) 0.99 



30(d, J = 6.6 Hz, 3 H) 0.95 (d, J = 6.4 Hz, 3 H); MS (M+1): 414.3.  WO
2012/085745PCT/1B2011/055588 137 Step F:
(S)-3-methy1-1-1-2-(4-trifluoromethyl-phenv1)-pyrimidin-5-yll-butylamine
hydrochloride  HCI NH2 N  5(S)-2-methyl-propane-2-sulfinic acid
{(S)-3-methyl-142-(4-trifluoromethyl-phenyl)-  pyrimidin-5-yI]-butyll-amide
(38.83 g, 93.90 mmol) was dissolved in methanol and transferred to a
3-necked 1 L flask with overhead stirring and internal temperature. A total
of 210 mL methanol was added to give a yellow solution. This was placed in
an ice bath and at an internal temperature of 8 C, HCI in ether (188 mL,
2.0 M, 376 mmol) 10 was added over 2 min. The temperature went up to 14 C.
The ice bath was removed and the reaction stirred for -5 min as a yellow
solution than as a white slurry. At 30 min, the reaction was rotovapped to
dryness and the solid slurried in diethylether (200 mL) for 1 h. The solid
was collected by Buchner filtration, washing with additional diethylether.
This was suction dried for -1 h and then placed on the vacuum pump to
15give
(S)-3-methyl-142-(4-trifluoromethyl-phenyl)-pyrimidin-5-y1]-butylamine
hydrochloride (31.58 g, 97%) as a white solid. 1H NMR (400 MHz, DMSO-d6,
6): 9.19 (s, 2 H) 8.78 (br. s., 3 H) 8.61 (d, J = 8.2 Hz, 2 H) 7.93 (d, J =
8.4 Hz, 2 H) 4.47 (br. s., 1 H) 1.84 - 2.03 (m, 2 H) 1.41 (m, 1 H) 0.83 -
0.96 (m, 6 H). Step G: 6-fluoro-nicotinic acid methyl ester 0  20FN       A
round bottom flask was charged with K2CO3 (191 g, 1380 mmol), 6-
fluoronicotinic acid (77.8 g, 551 mmol) and dimethylformamide (551 mL).
Methyl iodide (51.5 mL, 827 mmol) was then added in one portion at room
temperature and mixture stirred overnight at room temperature. The reaction
mixture was partitioned between 25 ethyl acetate and water. The organic
layer was washed three times with water and once with brine, and then dried
over Na2504. Purification by silica gel flash chromatography (ethyl acetate
/ dichloromethane) gave 6-fluoro-nicotinic acid methyl 



WO 2012/085745PCT/1B2011/055588 138 ester (71.8 g, 84%) as a white solid.
1H NMR (400 MHz, CDCI3, 6): 3.96 (s, 3 H) 7.01 (dd, J=8.58, 2.93 Hz, 1 H)
8.41 (ddd, J = 8.49, 7.61, 2.44 Hz, 1 H) 8.89 (d, J = 2.34 Hz, 1 H); MS
(M+1): 156.1.     Step H:
6-{(S)-3-methyl-1-1-2-(4-trifluoromethyl-Phenvn-pyrimidin-5-yl1-butylaminol
5nicotinic acid methyl ester o 0 ".....---:".-..........- HNN
(S)-3-methyl-142-(4-trifluoromethyl-phenyl)-pyrimidin-5-y1]-butylamine
hydrochloride (31.33 g, 90.60 mmol) was combined with 6-fluoro-nicotinic
acid methyl ester (16.9 g, 109 mmol) and K2CO3 (37.6 g, 272 mmol, 325 mesh)
in a 500 mL N2- 1 0 purged round bottom. Anhydrous dimethylformamide (115
mL) was added. The reaction was heated to 100 C as a suspension. At 35 min
another 3.00 g of 6- fluoro-nicotinic acid methyl ester was added. At 20 h,
the reaction was placed in an ice bath and when the internal temperature
was below room temperature sat. NH4CI (500 mL) was added. This was stirred
for a couple minutes in the bath and then the bath 15 was removed and
stirred at room temperature. Ethyl acetate (600 mL) and a small amount of
water were added and the layers separated. The aqueous was extracted with
ethyl acetate (150 mL) and the combined organics were washed with
additional sat. NH4CI (125 mL). The aqueous was back extracted with ethyl
acetate (50 mL). The combined organics were dried over Mg504. Purification
was done by silica gel flash 20chromatography (ethyl acetate / heptane) to
give impure 6-{(S)-3-methyl-142-(4-
trifluoromethyl-phenyl)-pyrimidin-5-y1Fbutylaminol-nicotinic acid methyl
ester (38.07 g) as a pale yellow solid. 1H NMR (400 MHz, CDCI3, 6): 8.85
(s, 2 H) 8.69 (d, J = 1.6 Hz, 1 H) 8.55 (d, J = 8.2 Hz, 2 H) 8.01 (dd, J =
8.8, 2.1 Hz, 1 H) 7.74 (d, J = 8.4 Hz, 2 H) 6.39 (d, J= 8.8 Hz, 1 H) 5.01
(q, J= 6.9 Hz, 1 H) 3.86 (s, 3 H) 1.85 - 1.98 (m, 1 H) 1.70 - 251.82 (m, 2
H) 1.05 (d, J = 6.2 Hz, 3 H) 1.01 (d, J = 6.0 Hz, 3 H); MS (M+1): 445.3. 



WO 2012/085745PCT/1B2011/055588 139 Step I:
6-{(S)-3-methyl-1-1-244-trifluoromethyl-Phenyl)-pyrimidin-5-yll-butylaminol
nicotinic acid  o OH    .......-...... ,-- HNN 1 Th\J
6-{(S)-3-methyl-142-(4-trifluoromethyl-phenyl)-pyrimidin-5-y1]-butylaminoy
5 nicotinic acid methyl ester (38.07 g impure) was dissolved in
tetrahydrofuran (200 mL) and methanol (65 mL), and 1.0 M NaOH (200 mL) was
added. This was stirred in a 50 C bath at first as a suspension and then a
clear solution. At 2 h the bath temperature was raised to 60 C. At 5 h most
of the organics were concentrated in vacuo. A small amount of
tetrahydrofuran was added and the contents stirred in an ice bath. 1 N HCI
10 was added until pH 5 (190 mL). Ethyl acetate (300mL) was added and
stirred for several minutes to ensure constant pH. The layers were
separated. The aqueous layer was back extracted with additional ethyl
acetate (100 mL) and the combined organics were dried over Mg504. This was
concentrated in vacuo to give 6-{(S)-3-methyl-142-
(4-trifluoromethyl-phenyl)-pyrimidin-5-y1]-butylaminol-nicotinic acid with
ethyl acetate 15 (31.09 g, 68% yield over two steps) as a white solid. 1H
NMR (400 MHz, DMSO-d6, 6): 12.34 (br. s., 1 H) 8.94 (s, 2 H) 8.52 (d, J =
8.2 Hz, 2 H) 8.46 (d, J = 2.1 Hz, 1 H) 7.90 (d, J = 8.0 Hz, 1 H) 7.85 (d, J
= 8.4 Hz, 2 H) 7.78 (dd, J = 8.9, 2.2 Hz, 1 H) 6.58 (d, J = 8.8 Hz, 1 H)
5.18 (br. s., 1 H) 1.77 - 1.91 (m, 1 H) 1.55- 1.75(m, 2 H) 0.93 (d, J= 6.2
Hz, 3 H) 0.89 (d, J = 6.0 Hz, 3 H) ; MS (M+1): 431.2. 20  WO
2012/085745PCT/1B2011/055588 140 Step J:
3-116-{(S)-3-methyl-1-1-2-(4-trifluoromethvl-PhenvI)-pvrimidin-5-v11-butvla
minolpvridine-3-carbonv1)-aminol-propionic acid ethyl ester I
,.....-7....-,...,., HNN 



0 H N)L0 0
6-{(S)-3-Methyl-142-(4-trifluoromethyl-phenyl)-pyrimidin-5-y1]-butylaminol-
5nicotinic acid (31.1 g wet with ethyl acetate, theoretical 65.8 mmol) was
dissolved in dichloromethane (270 mL). 1-Hydroxybenotriazole hydrate (15.1
g, 98.7 mmol) was added followed by
N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride (18.9 g, 98.7
mmol). beta-Alanine ethyl ester hydrochloride (12.1 g, 79.0 mmol) was added
and the reaction was placed in an ice bath. When only slightly cool,
triethylamine (18.3 10 mL, 132 mmol) was added over 3 min. The bath was
then removed and the reaction was stirred at room temperature as a
solution. At 16 h, most of the dichloromethane was rotovapped off. The
residue was partitioned between ethyl acetate and sat. NH4CI. The aqueous
was extracted with additional ethyl acetate and the combined organics were
washed with sat. NaHCO3 two times. The first aqueous 15 was back extracted
with ethyl acetate to remove a small amount of product. The combined
organics were washed with brine and dried over Mg504. The material was
purified by silica gel flash chromatography (ethyl acetate / heptane) and
then further purified by chiral SFC. Column: Chiralcel OJ-H. Dimensions: 21
mm x 250 mm. Mobile Phase: 80/20 CO2/ethanol. Flow Rate: 65 mL/min. The
purified material was taken up 20in ethyl acetate, filtered through a
course frit and concentrated in vacuo to give 3-[(6-
{(S)-3-methyl-142-(4-trifluoromethyl-phenyl)-pyrimidin-5-y1]-butylaminol-py
ridine-3- carbonylyamino]-propionic acid ethyl ester with ethyl acetate
(29.2 g) as a white foam. 1H NMR (400 MHz, CDCI3, 6): 8.83 (s, 2 H) 8.54
(d, J = 8.0 Hz, 2 H) 8.46 (d, J = 2.0 Hz, 1 H) 7.81 (dd, J = 8.7, 2.2 Hz, 1
H) 7.73 (d, J = 8.4 Hz, 2 H) 6.64 (t, J = 5.8 Hz, 251 H) 6.36 (d, J = 8.6
Hz, 1 H) 5.13 (d, J = 6.7 Hz, 1 H) 4.97 -5.08 (m, 1 H) 4.09 -4.21 (m, 2 H)
3.68 (q, J= 5.9 Hz, 2 H) 2.60 (t, J= 5.9 Hz, 2 H) 1.81 -1.95 (m, 1 H) 1.67
- 1.81 (m, 2 H) 1.26 (t, J = 7.1 Hz, 3 H) 1.03 (d, J = 6.1 Hz, 3 H) 1.00
(d, J = 6.1 Hz, 3 H); MS (M+1): 530.2. Analytical chiral SFC: Column -
Chiralcel OJ-H. Dimensions: 4.6 mm  WO 2012/085745PCT/1B2011/055588 141 x
25 cm. Mobile Phase: 80/20 CO2/ethanol. Flow Rate: 2.5 mL/min. Retention
time: 5.18 minutes. Step K:
3-[(6-{(S)-3-methyl-1-1-2-(4-trifluoromethvl-PhenvI)-pyrimidin-5-y11-butyla
minolpVridine-3-carbonyl)-aminol-propionic acid  o0 



"LN)-LOH IH ,.... ,..- HN N  5F
3-[(6-{(S)-3-Methyl-142-(4-trifluoromethyl-phenyl)-pyrimidin-5-y1]-butylami
nolpyridine-3-carbonylyamino]-propionic acid ethyl ester (29.2 g wet with
ethyl acetate, theoretically 54.0 mmol) was dissolved in tetrahydrofuran
(135 mL) and methanol (45 mL), and 1.0 M sodium hydroxide (135 mL) was
added. This was stirred at room 10 temperature for 20 min before most of
the organics were rotovapped off. A small amount of tetrahydrofuran was
added and the mostly aqueous contents were stirred in an ice bath. 1 N HCI
(130 mL) was added until pH 5. Ethyl acetate was added and stirred for -20
min to ensure constant pH. The material was added to a sep funnel and the
layers separated. The aqueous was back extracted with additional ethyl
acetate 15 and the combined organics were washed with brine and dried over
Mg504. This was concentrated and the solid was placed in a vacuum oven for
two days to give 3-[(6-{(S)-
3-methyl-142-(4-trifluoromethyl-phenyl)-pyrimidin-5-y1]-butylaminol-pyridin
e-3-carbonyl)- amino]-propionic acid as a white foam. 1H NMR (400 MHz,
DMSO-d6, 6): 12.16 (s, 1 H) 8.97 (s, 2 H) 8.54 (d, J = 8.2 Hz, 2 H) 8.41
(d, J = 2.0 Hz, 1 H) 8.19 (t, J = 5.4 Hz, 1 H) 207.87 (d, J = 8.4 Hz, 2 H)
7.78 (dd, J = 8.8, 2.3 Hz, 1 H) 7.68 (d, J = 8.0 Hz, 1 H) 6.58 (d, J = 8.6
Hz, 1 H) 5.09 - 5.26 (m, 1 H) 3.38 (q, J = 6.7 Hz, 2 H) 2.44 (t, J = 7.0
Hz, 2 H) 1.80 - 1.94 (m, 1 H) 1.57 - 1.77 (m, 2 H) 0.96 (d, J= 6.1 Hz, 3 H)
0.92 (d, J= 6.3 Hz, 3 H); MS (M+1): 502.3.  WO 2012/085745PCT/1B2011/055588
142 Example 4.13:
(+/-)-3-(6-(4,4,4-trifluoro-1-(4'-(trifluoromethyl)biphenv1-4-
yl)butylamino)nicotinamido)propanoic acid  F    Step A:
4-bromo-4'-(trifluoromethyl)biphenyl  



F 5F       A 250 mL flask was charged with 4-(trifluoromethyl)phenylboronic
acid (4.85g, 25.5 mmol), 4-bromoiodobenzene (7.22g, 25.5 mmol), Pd(OAc)2
(57.2 mg, 0.255 mmol) and sodium carbonate (5.41g, 51.0 mmol). The flask
was flushed with nitrogen, then n- propanol (40 mL) and water (8 mL) were
added. The mixture was stirred at 100 C 10overnight. The reaction mixture
was cooled to room temperature and diluted with water. The mixture was
extracted with ethyl acetate. The organic layer was washed with brine,
dried over Na2504, and concentrated under reduced pressure. The crude
residue was purified by silica gel chromatography to provide
4-bromo-4'-(trifluoromethyl)biphenyl (5.4 g, 70%) as a colorless solid. 1H
NMR (400 MHz, CDCI3) 6 7.62-7.73 (m, 4H), 7.57- 157.61 (m, 2H), 7.43-7.47
(m, 2H). Step B:
4,4,4-trifluoro-1-(4'-(trifluoromethyl)bipheny1-4-yl)butan-1-ol     F F
n-Butyllithium (150 uL of a 2.5M solution in hexanes, 0.38 mmol) was added
dropwise to a -78 C solution of 4-bromo-4'-(trifluoromethyl)biphenyl (113
mg, 0.375 mmol) in 3 20mL THF. The resulting solution was stirred at -78 C
15 min. 4,4,4- trifluorobutyraldehyde (98 mg, 0.78 mmol) was added neat.
The resulting colorless solution was stirred at -78 C 20 min. 1 mL sat.
aqueous NH4CI was added, and the mixture warmed to room temperature. The
reaction mixture was partitioned between  WO 2012/085745PCT/1B2011/055588
143 Et20 and water. The organic layer was dried over MgSatand concentrated
to give a colorless oil. The crude material was purified by silica gel
chromatography to provide
4,4,4-trifluoro-1-(4'-(trifluoromethyl)bipheny1-4-yl)butan-1-ol ( 87 mg,
67%). 1H NMR (400 MHz, CDCI3) 6 7.64-7.71 (m, 4H), 7.57-7.62 )m, 2H),
7.41-7.47 (m, 2H), 4.78-4.87 5(M, 1H), 2.10-2.39 (m ,3H), 1.96-2.09 (m,
1H). Step C: methyl 6-(tert-butoxycarbonylamino)nicotinate  0 0 



0)(N H Di-t-butyl dicarbonate (5.0 g, 23 mmol) was added to a room
temperature suspension of methyl 6-aminonicotinate (2.65 g, 17.4 mmol) and
4-(dimethylamino)pyridine (109 mg, 100.86 mmol) in 40 mL acetonitrile. The
resulting orange reaction mixture was stirred at room temperature
overnight. The suspended solid was collected by filtration, washed with
acetonitrile, and air dried to give methyl
6-(tert-butoxycarbonylamino)nicotinate (2.64g, 60%) as a colorless solid.
The filtrate was concentrated. The residue was dissolved in dichloromethane
and passed through a plug of silica gel (-75 g) eluting 15with 3:1
heptane:Et0Ac (400 mL). Concentration of the eluent provided an additional
1.5g methyl 6-(tert-butoxycarbonylamino)nicotinate. 1H NMR (400 MHz, CDCI3)
6 8.89- 8.92 (m, 1H), 8.49-8.58 (br s, 1H), 8.22-8.26 (m, 1H), 8.02-8.07 (m
,1H), 3.89 (s, 3H), 1.54 (s, 9H).      Step D: methyl
6-(tert-butoxycarbony1(4,4,4-trifluoro-1-(4'-(trifluoromethyl)bipheny1-4-
20VI)butypamino)nicotinate         Diisopropyl azodicarboxylate (50 pL,
0.25 mmol) was added to a room temperature solution of
4,4,4-trifluoro-1-(4'-(trifluoromethyl)bipheny1-4-yl)butan-1-ol (84 mg,
0.24 mmol), methyl 6-(tert-butoxycarbonylamino)nicotinate (74 mg, 0.29
mmol), and 25triphenylphosphine (65 mg, 0.25 mmol) in 1.5 mL THF. The
resulting solution was  WO 2012/085745PCT/1B2011/055588 144 stirred
overnight at room temperature. The solution was partitioned between
dichloromethane and water. The organic layer was dried over MgSO4 and
concentrated to give a colorless solid. Purification by silica gel
chromatography provided methyl 6-
(tert-butoxycarbony1(4,4,4-trifluoro-1-(4'-(trifluoromethyl)bipheny1-4-
5yl)butyl)amino)nicotinate (30 mg, 21%) as a colorless solid. 1H NMR (400
MHz, CDCI3) 58.99-9.01 (m, 1H), 8.17-8.21 (m, 1H), 7.63-7.69 (m, 4H),
7.49-7.54 (m, 3H), 7.39-7.44 (m, 2H), 5.98-6.08 (m, 1H), 3.92 (s, 3H),
2.61-2.74 (m, 1H), 2.39-2.54 (m, 1H), 2.17- 2.36 (m, 2H), 1.31 (s, 9H).
Step E: methyl
6-(4,4,4-trifluoro-1-(4'-(trifluoromethyl)bipheny1-4-yl)butylamino)nicotina
te F o   n) "....--..,.,..... NN 



H       A 2M solution of HCI in diethyl ether (1 mL, 2 mmol) was added to a
room temperature solution of methyl
6-(tert-butoxycarbony1(4,4,4-trifluoro-1-(4'-
(trifluoromethyl)bipheny1-4-yl)butypamino)nicotinate (30 mg, 0.051 mmol) in
1 mL dichloromethane. After 18h, the solution was concentrated and the
residue redissolved 15in 2 mL trifluoroacetic acid. After 2h, the solution
was concentrated under reduced pressure. The residue was dissolved in ethyl
acetate and washed with saturated aqueous sodium bicarbonate. The organic
layer was dried over MgSO4 and concentrated to give methyl
6-(4,4,4-trifluoro-1-(4'-(trifluoromethyl)bipheny1-4-
yl)butylamino)nicotinate (18 mg, 73 %) as a colorless film. 1H NMR (400
MHz, CDCI3) 208.72-8.74 (m, 1H), 7.94 (dd, J= 8 Hz, 2.5 Hz, 2H), 7.61-7.70
(m, 4H), 7.57 (d, J= 8.2 Hz, 2H), 7.42 (d, J=8.2 Hz, 2H), 6.29 (d, J= 8.8
Hz, 1H), 5.40 (d, J= 7.6 Hz, 1H), 4.90-5.01 (m, 1H), 3.83 (s, 3H),
2.06-2.36 (m, 4H).  WO 2012/085745PCT/1B2011/055588 145 Step F: methyl
3-(6-(4,4,4-trifluoro-1-(4'-(trifluoromethyl)biphenv1-4-v1)butylamino)
nicotinamido)propanoate  F    Methyl
6-(4,4,4-trifluoro-1-(4'-(trifluoromethyl)bipheny1-4-yl)butylamino)nicotina
te 5 (18 mg, 0.037 mmol) was dissolved in 1 mL methanol. 500 pL 1N aqueous
sodium hydroxide was added. The resulting solution was stirred overnight at
room temperature then at 50 C for lh. The solution was concentrated under
reduced pressure and the residue partitioned between dichloromethane and 1N
aqueous HCI. The organic alyer was dried over MgSO4 and concentrated under
reduced pressure. The residue was 10 dissolved in 2 mL dichloromethane.
Triethylamine ( 20 pL, 0.14 mmol), HOAt (10 mg, 0.073 mmol), and methyl
3-aminopropionate hydrochloride (10 mg, 0.072 mmol) were added. EDCI (10
mg, 0.052 mmol) was added and the resulting solution stirred 72h at room
temperature. The reaction solution was washed with water and the aqueous
layer extracted with dichloromethane. The combined organic layers were
dried over MgSO4 15and concentrated to give a pale yellow oil. Purification
by silica gel chromatography provided methyl
3-(6-(4,4,4-trifluoro-1-(4'-(trifluoromethyl)bipheny1-4-
yl)butylamino)nicotinamido)propanoate (13 mg, 63%) as a colorless film. 1H
NMR (400 MHz, CDCI3) 58.49 (d, J=2.1 Hz, 1H), 7.77 ( dd, J= 8.6 Hz, 2.4 Hz,
1H), 7.61-7.69 (m, 4H), 7.54-7.59 (m ,2H), 7.39-7.43 (m, 2H), 6.56-6.63 (m,
1H), 6.30 (d, J= 8.6 Hz, 1H), 205.14 (d, J= 7.8 Hz, 1H), 4.91-4.99 (m, 1H),
3.62-3.70 (m, 5H), 2.57-2.63 (m, 2H), 2.07- 2.32 (m, 4H). 



Step G:
3-(6-(4,4,4-trifluoro-1-(4'-(trifluoromethvl)biphenv1-4-v1)butvlamino)nicot
inamido)  propanoic acid  Methyl
3-(6-(4,4,4-trifluoro-1-(4'-(trifluoromethyl)bipheny1-4-yl)butylamino)
25nicotinamido)propanoate (13 mg, 0.023 mmol) was dissolved in 1 mL
methanol. 100 pL 1N aqueous sodium hydroxide was added. The resulting
solution was stirred at room temperature overnight. The reaction solution
was concentrated under reduced pressure. The residue was dissolved in 5 mL
water and the solution adjusted to pH 3 by addition of 1N aqueous HCI. The
resulting mixture was extracted with ethyl acetate. The organic  WO
2012/085745PCT/1B2011/055588 146 extract was dried over MgSO4 and
concentrated to give a colorless film. Residual solvent was removed under a
stream of nitrogen to give 3-(6-(4,4,4-trifluoro-1-(4'-
(trifluoromethyl)bipheny1-4-yl)butylamino)nicotinamido)propanoic acid (7.6
mg, 64%) as a colorless solid. 1H NMR (400 MHz, CDCI3) 6 9.24 (br s, 1H),
8.06-8.14 (m, 2H), 7.55- 57.65 (m, 4H), 7.52 (d, J= 8.2 Hz, 2H), 7.38 (d,
J= 8.2 Hz, 2H). 6.40 (d, J= 9.8 Hz, 1H), 4.46-4.55 (m, 1H), 3.64-3.72 (m,
2H), 2.52-2.59 (m, 2H), 2.04-2.32 (m, 4H). MS (M+H) 540.4. Example 4.14:
3-(6-(2-cycloproby1-1-(4'-(trifluoromethyl)bicheny1-4-
vnethylamino)nicotinamido)propanoic acid  10   Step A:
1-bromo-4-(nitromethyl)benzene  NO2 B 1-bromo-4-(bromomethyl)benzene (16.2
g, 65.0 mmol) was dissolved in diethyl ether (150 ml) and cooled to 0 C.
Silver (1) nitrite (20 g, 130 mmol) was added in 15portions at 0 C. The
mixture was stirred overnight at room temperature. The reaction mixture was
filtered and the filtrate concentrated under reduced pressure. Purified by
silica gel chromatography provided 1-bromo-4-(nitromethyl)benzene (9.5 g)
as a colorless solid . 1H NMR (400 MHz, CDCI3) 6 7.58 (d, J=8.4 Hz, 2H),
7.34 (d, J=8.4 Hz, 2H), 5.40 (s, 2H). 



20Step B: 4-(nitromethyl)-4'-(trifluoromethyl)biphenyl           To a
solution of 1-bromo-4-(nitromethyl)benzene (5.00 g, 20 mmol) in toluene (40
mL) was added palladium tetrakis(triphenylphosphine) (2.67 g, 2.31 mmol),
4- (trifluoromethyl)phenylboronic acid (5.28 g, 27.8 mmol) and potassium
fluoride (4.0 g, 25 69 mmol). The reaction mixture was purged with nitrogen
and heated to reflux. Water (10 mL) was added and the mixture was refluxed
overnight. The mixture was diluted  WO 2012/085745PCT/1B2011/055588 147
with saturated aqueous NH4CI and the phases separated. The aqueous layer
was extracted with ethyl acetate (20 mL *3). The combined organic layers
were washed with water (50 mL*3), brine, dried over Na2SO4 and
concentrated. The crude residue was purified by silica gel chromatography
to give 4-(nitromethyl)-4'-(trifluoromethyl)biphenyl 5(2.0 g) as a yellow
solid. 1H NMR (400 MHz, CDCI3): 6 7.75-7.66 (m, 6H), 7.57 (d, J=8.0 Hz,
2H), 5.51 (s, 2H). Step C:
2-cyclopropy1-1-(4'-(trifluoromethyl)bipheny1-4-ynethanamine  FNH2 F 40 41
To a room temperature solution of
4-(nitromethyl)-4'-(trifluoromethyl)biphenyl 10 (200 mg, 0.711 mmol) and
DBU (54.4 mg, 0.355 mmol) in DMF (3 ml) was added cyclopropanecarbaldehyde
(99.7 mg, 1.42 mmol). The reaction mixture was stirred at room temperature
overnight. The resulting mixture was diluted with water and extracted with
ethyl acetate (10 mL*3). The combined organic layers were dried over Na2SO4
and concentrated under reduced pressure. The crude product was purified by
preparative 15TLC to give impure
(Z)-4-(2-cyclopropy1-1-nitroviny1)-4'-(trifluoromethyl)biphenyl (110 mg) as
a colorless solid.  To a solution of the impure
(Z)-4-(2-cyclopropy1-1-nitroviny1)-4'-(trifluoromethyl)biphenyl (55 mg,
0.16 mmol) in THF (3 mL) was added Raney nickel. The reaction mixture was
stirred at room temperature under an atmosphere of hydrogen (40 psi)
overnight. The 20reaction mixture was purified by preparative TLC to give
2-cyclopropy1-1-(4'- (trifluoromethyl)bipheny1-4-ypethanamine (20 mg) as a
colorless solid. 1H NMR (400 MHz, CDCI3) 6 7.62-7.60 (m, 4H), 7.49 (d,
J=8.0 Hz, 2H), 7.39 (d, J=8.0 Hz, 2H), 4.04- 4.08 (m, 1H), 1.70-1.56 (m,
1H), 1.54-1.49 (m, 1H), 0.65-0.50 (m, 1H), 0.45-0.30 (m, 2H), 0.15-0.00 (m,
2H). 



25Step D: methyl
6-(2-cyclopropy1-1-(4'-(trifluoromethvl)biphenv1-4-vnethvlamino)nicotinate
WO 2012/085745PCT/1B2011/055588 148 (122 mg, 0.885 mmol) in DMF (5 mL) was
stirred for 12 h at 120 C. The reaction mixture was concentrated to dryness
under reduced pressure. The crude residue was purified by preparative TLC
to give methyl 6-(2-cyclopropy1-1-(4'-
(trifluoromethyl)bipheny1-4-ypethylamino)nicotinate (60 mg) as a yellow
oil. 1H NMR 5(400 MHz, CDCI3) 6 8.66 (s, 1H), 7.85-7.88 (m, 1H), 7.62-7.60
(m, 4H), 7.49 (d, J=8.0 Hz, 2H), 7.37 (d, J=8.0 Hz, 2H), 6.18 (d, J=8.8 Hz,
1H), 5.80 (br, 1H), 4.74-4.72 (m, 1H), 3.78 (s, 3H), 1.83-1.56 (m, 2H),
0.71-0.60 (m, 1H), 0.50-0.33 (m, 2H), 0.18-0.05 (m, 2H).      Step E:
3-(6-(2-cyclopropy1-1-(4'-(trifluoromethyl)bipheny1-4-yhethylamino)nicotina
mido)  10propanoic acid        To a solution of methyl
6-(2-cyclopropy1-1-(4'-(trifluoromethyl)bipheny1-4- ypethylamino)nicotinate
(60 mg, 0.14 mmol) in THF (3.0 mL) was added 170 pL of a 2M aqueous
solution of sodium hydroxide (0.34 mL). The reaction solution was stirred
at 60 C overnight. The mixture was acidified to pH 3 by addition of 1N
aqueous HCI. 15 The mixture was extracted with ethyl acetate (5 mL x 3).
The combined organic layers were washed with water, brine, then dried over
Na2SO4 and concentrated under reduced pressure. The residue was dissolved
in DMF (3 mL). methyl 3-aminopropionate hydrochloride (32.7 mg, 0.234 mmol)
was added. HATU (134 mg, 0.351 mmol) was added. The mixture was stirred for
15 mins. Diisopropylethylamine (60.5 mg, 0.468 20mmol) was added. The
resulting mixture was stirred 2h at room temperature. The reaction mixture
was poured into water and the phases separated. The aqueous layer was
extracted with ethyl acetate (3 mL x 3). The combined organic layers were
washed with water, dried over Na2SO4 and concentrated under reduced
pressure to give a yellow solid. This solid was dissolved in THF (1.5 mL).
A solution of lithium hydroxide 25dihydrate(14.7 mg, 0.351 mmol) in water
(1.5 mL) was added. The reaction mixture was stirred for 1 h at room
temperature. The mixture was acidified to pH 3 by addition of 1N aqueous
HCI. The mixture was extracted with ethyl acetate(5 mL * 3), and the
combined organic layers were washed with water, brine, dried over Na2SO4
and concentrated to dryness. Purification by HPLC (column: Kromasil
Eternity-5-C18 150 x 30 mm x 5 pm; 30modifier 0.0685% TFA; gradient 10 to
80% acetonitrile in water) gave 3-(6-(2-
cyclopropy1-1-(4'-(trifluoromethyl)bipheny1-4-ypethylamino)nicotinamido)pro
panoic acid (7.00 mg) as a colorless solid. 1H NMR (400 MHz, Methanol-d4) 6
8.32 (s, 1H), 7.72- 



7.67 (m, 3H), 7.60 (d, J=8.4 Hz, 2H), 7.53 (d, J=8.4 Hz, 2H), 7.40 (d,
J=8.4 Hz, 2H), 6.43 (d, J=8.8 Hz, 1H), 4.90-5.00 (m, 1H), 3.40-3.48 (m,
2H), 2.40-2.45 (m, 2H), 1.83-  WO 2012/085745PCT/1B2011/055588 149 1.74 (m,
1H), 1.65-1.55 (m, 1H), 0.75-0.60 (m, 1H), 0.45-0.28 (m, 2H), 0.18-0.00 (m,
2H). MS (M+1) = 498.3. Example 4.15:
3-(6-(3-methy1-1-(5-methvl-6-(4-(trifluoromethvl)phenvI)pyridin-3-
v1)butvlamino)nicotinamido)propanoic acid  5   The title compound was
prepared by a method analogous to that described for Example 1.25, using
6-chloro-5-methylnicotinonitrile in Step A. 1H NMR (400 MHz, CD30D) 6 8.53
(s, 1H), 8.43 (s, 1H), 7.95 (s, 1), 7.90 -7.89 (m, 1H), 7.83 (d, J= 8.0 Hz,
2H), 7.71 (d, J= 8.0 Hz, 2H), 6.70-6.68 (m, 1H), 3.61-3.58 (m, 2H),
2.63-2.60 (m, 2H), 102.37 (s, 3H), 1.96-1.89 (m, 1H), 1.82-1.77 (m,1H),
1.71-1.67 (m,1H),1.07-1.02 (m,6H). MS ( M+1)=515.4. Example 4.16:
3-(6-(1-(6-(4-chloropheny1)-5-methylpyridin-3-ylamino)-3-
methylbutypnicotinamido)propanoic acid, Isomer 1  00 N ).LOH H HN  CI  15
Step A: 6-(4-chlorophenv1)-5-methylpyridin-3-amine 



H2N CI To a solution of 6-chloro-5-methylpyridin-3-amine (3 g, 20 mmol) in
1,2- dimethoxyethane (30 mL) was added PdC12(dppf) (770 mg, 1.16 mmol), 4-
20chlorophenylboronic acid (4.94 g, 31.6 mmol), and K3PO4 (8.93 g, 42.1
mmol). The reaction mixture was purged with nitrogen and heated to reflux.
Water (20 mL) was  WO 2012/085745PCT/1B2011/055588 150 added and the
reaction mixture was stirred at reflux for 48 h. The reaction mixture was
extracted with ethyl acetate (30 mL * 3). The combined organic layers were
concentrated under reduced pressure. Purification by silica gel
chromatography provided 6-(4-chlorophenyI)-5-methylpyridin-3-amine (2.5 g)
as a yellow solid. 1HNMR 5(400 MHz, CDCI3) 6 7.96 (s, 1 H), 7.30-7.36 (m,
4H), 6.83 (s, 1H), 2.21 (s, 3H). Step B:
3-(6-(1-(6-(4-chlorophenv1)-5-methylpyridin-3-vlamino)-3-
methylbutynnicotinamido)propanoic acid, Isomer 1  (+/-)-methyl
3-(6-(1-(6-(4-chloropheny1)-5-methylpyridin-3-y1)-3-
methylbutylamino)nicotinamido)propanoate was prepared using a procedure
analogous 10to that described in Example 2.1, Steps E - F, using
6-(4-chlorophenyI)-5-methylpyridin- 3-amine in step E. The racemate was
resolved by SFC using a Chiralcel OD-3 50 x 4.6 mm x 3 pm column, eluting
with a 5% to 40% methanol in CO2 gradient (0.05% diethylamine modifier,
flow rate 4 mL/min) to provide methyl 3-(6-(1-(6-(4-chloropheny1)-
5-methylpyridin-3-y1)-3-methylbutylamino)nicotinamido) propanoate, Isomer 1
(retention 15time: 1.33 min) and methyl
3-(6-(1-(6-(4-chloropheny1)-5-methylpyridin-3-y1)-3-
methylbutylamino)nicotinamido)propanoate, Isomer 2 (retention time: 1.53
min). methyl
3-(6-(1-(6-(4-chloropheny1)-5-methylpyridin-3-y1)-3-methylbutylamino)nicoti
namido) propanoate, Isomer 1 (450 mg, 0.909 mmol) was dissolved in THF (8
mL). 8 mL 2N aqueous lithium hydroxide was added. The mixture was stirred
at room temperature for 201 h. The mixture was adjusted to pH =5-6 by
addition of 1N aqueous HCI and extracted with ethyl acetate (5 mL * 3). The
combined organic layers were dried over Na2504 and concentrated under
reduced pressure. Residual solvent was removed by lyophilization to give
3-(6-(1-(6-(4-chlorophenyI)-5-methylpyridin-3-ylamino)-3-
methylbutyl)nicotinamido)propanoic acid, Isomer 1 (238.0 mg) as a colorless
solid. 1H  25 NMR (400 MHz, CD30D) 6 8.82 (d, J=2Hz, 1H), 8.02-8.04 (m,
1H), 7.67 (d, J=2.4 Hz, 1H), 7.46 (d, J=8.4 Hz, 1H), 7.21-7.30 (m, 4H),
6.73 (d, J=2.4Hz, 1H), 4.49-4.52 (m, 1H), 3.50-3.54 (m, 2H), 2.46-2.49 (m,
2H), 2.04 (s, 3H), 1.65-1.75 (m, 2H), 1.50-1.51 (m, 1H), 0.93 (d, J=6.0 Hz,
3H), 0.88 (d, J=6.0 Hz, 3H). MS (M+1) =481.3.  WO
2012/085745PCT/1B2011/055588 



151 Example 4.17:
3-(2-(1-(4'-(trifluoromethyl)bipheny1-4-yl)butylamino)pyrimidine-5-
carboxamido)propanoic acid  00 NN)(OH IIH NN H The title compound was
prepared using a method analogous to that described in 5Example 1.4,
starting from methyl 2-chloropyrimidine-5-carboxylate and 1-(4'-
(trifluoromethyl)bipheny1-4-yl)butan-1-amine (prepared in a manner
analogous to that described in Example 1.25 Steps A - B starting from
4-bromobenzonitrile). 1H NMR (400MHz, Me0D) 6 8.55 (s, 2H), 7.69 (d, J =
8.4 Hz, 2H), 7.61 (d, J = 8.4 Hz, 2H), 7.53 (d, J = 8.0 Hz, 2H), 7.39 (d, J
= 8.4 Hz, 2H), 5.01-5.05 (m, 1H), 3.45-3.48 (m, 2H), 2.46- 102.50 (m, 2H),
1.86-1.70 (m, 2H), 1.42-1.25 (m, 2H), 0.88 (t, J = 7.4 Hz, 3H).MS (M+1) =
487.3. Example 4.18: 3-(4-(1-(6-(4-(trifluoromethyl)phenyl)pyridin-3-
vlamino)butyl)benzamido)propanoic acid  15Step A: Methyl
4-(1-hydroxybutyl)benzoate 0  OH       A solution of methyl
4-formylbenzoate (2.09 g, 12.7 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 h.
20 The reaction was then quenched by addition of saturated aqueous ammonium
chloride. This mixture was extracted with ethyl acetate. The organic layer
was dried over  WO 2012/085745PCT/1B2011/055588 152 



magnesium sulfate, filtered and concentrated. Purification by silica gel
chromatography gave methyl 4-(1-hydroxybutyl)benzoate (1.25 g, 47%) as a
colorless oil. 1H NMR (400 MHz, CDCI3, 6)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). 5Step B: Methyl
4-butyrylbenzoate  0  0        Pyridinium chlorochromate (1.25g, 5.80 mmol)
was added to a 0 C solution of methyl 4-(1-hydroxybutyl)benzoate (602.5 mg,
2.89 mmol) in 9.6 mL dichloromethane. The reaction mixture was allowed to
warm to room temperature and stirred for 3h. 10MgSaiwas added, and the
solids removed by filtration. The filtrate was concentrated to give a brown
solid. Purification by silica gel chromatography provided methyl 4-
butyrylbenzoate (491.2 mg) as a colorless solid. 1H NMR (400 MHz, CDCI3,
6): 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). 15Step C: 4-Butyrylbenzoic
acid  0    0 Methyl 4-butyrylbenzoate (256.1 mg, 1.242 mmol) was dissolved
in tetrahydrofuran (3 mL) and methanol (3.0 mL). 1N aqueous sodium
hydroxide (3.73 mL) was added and the reaction mixture was heated to 50 C
for 3 h. The reaction mixture 20 was then cooled to room temperature and
concentrated. The crude residue was taken up in water and acidified to pH 5
by addition of 1N aqueous HCI. A colorless precipitate formed. The solids
were filtered off and dried under vacuum to give 4-butyrylbenzoic acid
(155.4 mg, 65%) as a colorless solid. 1H NMR (400 MHz, CDCI3, 6) 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). 25Step D: Methyl
3-(4-butyrylbenzamido)propanoate  0
1-ethy1-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (154 mg, 0.801
mmol) was added to a solution of 4-butyrylbenzoic acid (154 mg, 0.801
mmol), methyl 3-aminopropanoate hydrochloride (90.8 mg, 0.881 mmol),
1-hydroxy-7- 



WO 2012/085745PCT/1B2011/055588 153 azabenzotriazole (109 mg, 0.801 mmol),
and triethylamine (120 pL, 0.86 mmol) in dichloromethane (8.0 mL). The
reaction was stirred at room temperature for 19 h. The reaction was diluted
with dichloromethane and washed with water and brine. The organic layer was
dried over magnesium sulfate, filtered, and concentrated. Purification 5by
silica gel chromatography gave methyl 3-(4-butyrylbenzamido)propanoate
(124.1 mg, 56%) as a colorless solid. 1H NMR (400 MHz, CDCI3) 6 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), 2.66 (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. Step E:
3-(4-(1-(6-(4-(trifluoromethyl)phenyl)pyridin-3-ylamino)butyl)benzamido)
10propanoic acid        To a solution of methyl
3-(4-butyrylbenzamido)propanoate (128 mg, 0.46 mmol) and
6-(4-(trifluoromethyl)phenyl)pyridin-3-amine (100 mg, 0.42 mmol, prepared
as in Example 2.7, StepB) in dry methanol (4.8 mL) was added decaborane (31
mg, 0.25 mmol). The resulting mixture was stirred at 30 C overnight. The
solvent was removed 15under reduced pressure and the residue was purified
by preparative TLC to provide impure methyl
3-(4-(1-(6-(4-(trifluoromethyl)phenyl)pyridin-3-
ylamino)butyl)benzamido)propanoate. This material was dissolved in THF (3
mL) and water (3 mL). Aqueous lithium hydroxide (1.00 mmol) was added. The
resulting mixture was stirred at 20 C for 1 h. The solvent was removed
underreduced pressure. The 20residue dissolved in water and the solution
brought to pH 3-4 by addition of 1N aqueous HCI. The mixture was extracted
with dichloromethane (10 mL*2). The combined organic layers were
concentrated. Purified by preparative HPLC (column: Phenomenex Gemini C18
250 x 21.2 mm x 10 pm; modifier: 0.225% formic acid; gradient: 10 to 30%
acetonitrile in water) to give
3-(4-(1-(6-(4-(trifluoromethyl)phenyl)pyridin-3-
25ylamino)butyl)benzamido)propanoic acid (20 mg) as a colorless solid. 'H
NMR (400 MHz, CD30D) 6 7.90-7.95 (m, 3H), 7.86-7.79 (m, 5H), 7.52 (d, J =
8.0 Hz, 2H), 7.43- 7.47 (m 1H), 4.57-4.60 (m,1H), 3.60-3.64 (m, 2H),
2.62-2.65 (m, 2H), 1.94-1.96 (m, 1H), 1.82-1.86 (m, 1H), 1.57-1.43 (m, 2H),
1.01 (t, J = 7.2 Hz, 3H). MS (M+1) = 486.3.  WO
2012/085745PCT/1B2011/055588 154 Example 4.19:
(+/-)-34643-methvl-1-(244-(trifluoromethvl)phenvI)pyrimidin-5-
v1)butvlamino)nicotinamido)propanoic acid  00 



F Step A: 1-(2-chloropyrimidin-5-y1)-3-methylbutan-1-01  OH  5NCI To a
solution of 5-bromo-2-chloropyrimidine (5.0 g, 25.8 mmol) in diethyl ether
(129 mL) and THF (129 mL) was added isovaleraldehyde (4.45 g, 51.7 mmol).
The reaction mixture was cooled to -78 C, and n-butyllithium (15.4 mL of a
1.6 M solution in heaxanes, 24.6 mmol) was added. The mixture was stirred
for 30m at -78 C. The 10reaction mixture was quenched by addition of
saturated aqueous NH4C1, and extracted with ethyl acetate (300 mL x 3). The
combined organic layers were dried over Na2504 and concentrated under
reduced pressure to give 1-(2-chloropyrimidin-5-y1)-3- methylbutan-1-ol
(1.98 g) as yellow oil. iHNMR (400MHz, CDC13) 6 8.54 (s, 2H), 4.76- 4.80
(m, 1H), 1.75-1.66 (m, 2H), 1.45-1.37 (m, 1H), 0.89 (d, J = 6.35 Hz, 6H).
15Step B:
3-methyl-1-(2-(4-(trifluoromethvl)phenv1)pyrimidin-5-y1)butan-1-ol  OH IN
N/ F       To a solution of the
1-(2-chloropyrimidin-5-y1)-3-methylbutan-1-ol (600 mg, 2.99 mmol) in
toluene (15.0 mL) was added Pd(PPh3)4 ( 346 mg, 0.299 mmol), 4-
(trifluoromethyl)phenyl boronic acid (682 mg, 3.59 mmol), potassium
fluoride (521 mg, 208.97 mmol) and water (3.7 mL). The reaction mixture was
purged with nitrogen and heated to reflux for 5h. The phases were separated
and the aqueous layer was extracted with ethyl acetate (3 x 200 mL). The
combined organic layers were concentrated under reduced pressure. The crude
solid was purified by silics gel chromatography to give
3-methyl-1-(2-(4-(trifluoromethyl)phenyl)pyrimidin-5-yl)butan-1- 25ol (138
mg) as a yellow solid. iHNMR (400MHz, CDC13) 58.77 (s, 2H), 8.55 (d, J =
8.4  WO 2012/085745PCT/1B2011/055588 155 



Hz, 2H), 7.68 (d, J= 8.4 Hz, 2H), 4.81-4.84 (m, 1H), 1.92-1.65 (m, 2H),
1.53-1.47 (m, 1H), 0.94 (d, J = 6.4 Hz, 6H). Step C:
(+/-)-3-(6-(3-methv1-1-(2-(4-(trifluoromethvl)phenvI)pvrimidin-5-
v1)butvlamino)nicotinamido)propanoic acid  5 The title compound was
prepared using a method analogous to that described in Example 4.13, Steps
D - G, starting from 3-methyl-1-(2-(4-(trifluoromethyl)phenyl)
pyrimidin-5-yl)butan-1-ol. Colorless solid. iHNMR (400MHz, CD30D) 6 8.89
(s, 2H), 8.56 (d, J= 8.4 Hz, 2H), 8.44 (d, J= 2.0 Hz, 1H), 7.78-7.84 (m,
3H), 6.63 (d, J = 8.8 Hz, 1H), 5.21-5.25 (m, 1H), 3.56-3.59 (m, 2H),
2.59-2.61 (m, 2H), 1.97-1.90 (m, 1H), 1.86- 101.77 (m, 1H), 1.73-1.66 (m,
1H), 1.01-1.06 (m, 6H). MS (M+1) = 502.3. Example 4.20:
3-(6-(3-methyl-1-(6-(4-(trifluoromethyl)phenvI)pyridin-3-
y1)butylamino)nicotinamido)propanoic acid, Isomer land Example 4.21:
3-(6-(3-methyl1-(6-(4-(trifluoromethyl)phenyl)pyridin-3-yl)butylamino)nicot
inamido) propanoic acid,  Isomer 2  15 FF Step A: methyl
3-(6-(3-methyl-1-(6-(4-(trifluoromethyl)phenyl)pyridin-3-
vl)butylamino)nicotinamido)propanoate, Isomer 1 andmethyl
3-(6-(3-methy1-1-(6-(4-
(trifluoromethyl)phenyl)pyridin-3-yl)butylamino)nicotinamido)propanoate,
Isomer 2  20FF (+/-)-methyl
3-(6-(3-methyl-1-(6-(4-(trifluoromethyl)phenyl)pyridin-3-
yl)butylamino)nicotinamido)propanoate (prepared as described in Example
1.29) was resolved via SFC (Column: Chiralcel OJ-H 250 x 4.6 mm x 5 pm,
Mobile phase: 5 to  WO 2012/085745PCT/1B2011/055588 156 40% methanol in
CO2, modifier: 0.05% diethylamine, flow rate: 2.5 mL/min) to give methyl
3-(6-(3-methyl-1-(6-(4-(trifluoromethyl)phenyl)pyridin-3-
yl)butylamino)nicotinamido)propanoate, Isomer 1 (retention time: 7.36 min)
and methyl
3-(6-(3-methyl-1-(6-(4-(trifluoromethyl)phenyl)pyridin-3-yl)butylamino)
5nicotinamido)propanoate, Isomer 2 (retention time: 8.85 min). Step B:
3-(6-(3-methv1-1-(6-(4-(trifluoromethvl)phenvI)pvridin-3-
v1)butylamino)nicotinamido)propanoic acid, Isomer 1  Methyl
3-(6-(3-methyl-1-(6-(4-(trifluoromethyl)phenyl)pyridin-3-yl)butylamino)
nicotinamido)propanoate, Isomer 1 (950 mg, 1.85 mmol) was dissolved in
water (5 mL) 10 and THF (5 mL).Then LiOH (2.3 mL of a 2N aqueous solution,
5.6 mmol) was added. The mixture was stirred at room temperature for 2h.
The mixture was acidified to pH 5 with 1N aqueous HCI and extracted with
Et0Ac (5 mL*3). The combined organic layers were dried over Na2SO4 and
concentrated to dryness to give 3-(6-(3-methy1-1-(6-(4-
(trifluoromethyl)phenyl)pyridin-3-yl)butylamino)nicotinamido)propanoic
acid, Isomer 1  15 (604.2 mg) as a colorless solid. 1H NMR (400 MHz, CD30D)
58.62 (s, 1H), 8.27 (m, 1H), 8.04 (m, 2H), 7.90 -7.86 (m, 3H), 7.69 (m,
3H), 6.73 (m, 1H), 5.09-5.01 (m, 1H), 3.47 (m, 2H), 2.49 (m, 2H), 1.89-1.77
(m, 1H), 1.72-1.58 (m, 2H), 0.95 (d, J= 6.4 Hz, 3H), 0.92 (d, J= 6.4 Hz,
3H). MS (M+1)=501.3. 



Step C: 3-(6-(3-methyl-1-(6-(4-(trifluoromethvl)phenvI)pvridin-3-
20vl)butvlamino)nicotinamido)propanoic acid, Isomer 2  Methyl
3-(6-(3-methyl-1-(6-(4-(trifluoromethyl)phenyl)pyridin-3-
yl)butylamino)nicotinamido)propanoate, Isomer 2 (980 mg, 1.90 mmol) was
dissolved in water (5 mL) and THF (5 mL).Then LiOH (2.35 mL of a 2N aqueous
solution, 5.70 mmol) was added. The mixture was stirred at room temperature
for 2h. The mixture was 25 acidified to pH 5 with 1N aqueous HCI and
extracted with Et0Ac (5 mL*3). The combined organic layers were dried over
Na2504 and concentrated to dryness to give
3-(6-(3-methyl-1-(6-(4-(trifluoromethyl)phenyl)pyridin-3-
yl)butylamino)nicotinamido)propanoic acid, Isomer 2 (604.2 mg) as a
colorless solid. 1H NMR (400 MHz, CD30D) 6 8.62 (s, 1H), 8.27 (m, 1H), 8.04
(m, 2H), 7.90 -7.86 (m, 3H), 307.69 (m, 3H), 6.73 (m, 1H), 5.09-5.01 (m,
1H), 3.47 (m, 2H), 2.49 (m, 2H), 1.89-1.77 (m, 1H), 1.72-1.58 (m, 2H), 0.95
(d, J= 6.4 Hz, 3H), 0.92 (d, J= 6.4 Hz, 3H). MS (M+1)=501.3.  WO
2012/085745PCT/1B2011/055588 157 Example 4.22:
(+/-)-3-(6-(3-methy1-1-(4-(5-(trifluoromethyl)pyridin-2-
yl)phenyl)butylamino)nicotinamido)propanoic acid  00 (N)LOH HN The title
compound was prepared using a method analogous to that described in 5
Example 1.25, using 4-cyanophenylboronic acid and
2-chloro-5-(trifluoromethyl)pyridine in Step A. Colorless solid.1HNMR
(400MHz, CD30D) 6 8.78 (s, 1H), 8.29 (s, 1H), 8.03 (dd, J= 8.8 Hz, J= 2.4
Hz, 1H), 7.92-7.94 (m, 3H), 7.69 (dd, J= 8.8 Hz, J= 2.4 Hz, 1H), 7.42 (d, J
= 8.0 Hz, 2H), 6.47 (d, J = 8.8 Hz, 1H), 4.97-4.99 (m, 1H), 3.44-3.47 (m,
2H), 2.46-2.49 (m, 2H), 1.77-1.67 (m, 2H), 1.64-1.50 (m, 1H), 0.87-0.92 (m,
6H). MS (M+1) = 10501.3. Example 4.23:
3-(6-(1-(2-methoxy-4'-(trifluoromethyl)bipheny1-4-
yl)butylamino)nicotinamido)propanoic acid  00 N)LOH HN  



Step A: 4-bromo-3-methoxybenzonitrile 15         To a solution of
4-bromo-3-methoxyaniline (4 g, 19.8 mmol) in water (22 mL) was added
concentrated HCI (7 mL). After cooling to 0 C, a solution of sodium nitrite
(1.5 g, 22 mmol) in water (5 mL) was added dropwise. The resulting mixture
was stirred at 0 C for 30 min. After neutralizing with solid potassium
carbonate, the reaction mixture was 20added to a mixture of copper (I)
cyanide (2.13 g, 23.8 mmol) and potassium cyanide (3.2 g, 50 mmol) in water
(22 mL) at 70 C. The reaction mixture was stirred at 70 C for  WO
2012/085745PCT/1B2011/055588 158 lh. After cooling to room temperature, the
reaction was extracted with toluene (100 mL * 4). The combined extracts
were dried over Na2SO4, filtered, and concentrated under reduced pressure.
The residue was purified by silica gel chromatography to give 4-
bromo-3-methoxybenzonitrile (1.7 g) as a yellow solid. iHNMR (400 MHz,
CDCI3) 6 7.64 5(d, J= 8.4 Hz, 1H), 7.14 (dd, J= 8.0, 1.6 Hz, 1H), 7.09-7.10
(m, 1H), 3.87 (s, 3H). Step B:
2-methoxv-4'-(trifluoromethvl)biphenv1-4-carbonitrile  N  F       A mixture
of 4-bromo-3-methoxybenzonitrile (500 mg, 2.36 mmol), 4-
(trifluoromethyl)phenyl boronic acid (671.9 mg, 3.54 mmol) and potassium
fluoride (411 10mg, 7.08 mmol) in toluene (11 mL) and water (3 mL) was
purged with nitrogen. Pd(PPh3)4 (272.7 mg, 0.236 mmol) was added. The
resulting mixture was heated at reflux overnight. The reaction mixture was
washed with water (200 ml) and extracted with ethyl acetate (150 mL *4).
The combined organic extracts were dried over Na2SO4, filtered, and
concentrated under reduced pressure. The residue was purified by silica 15
gel chromatography to give
2-methoxy-4'-(trifluoromethyl)bipheny1-4-carbonitrile (620 mg) as a
colorless solid.1HNMR (400 MHz, CDCI3) 6 7.68 (d, J= 8.4 Hz, 2H), 7.60 (d,
J= 8.4 Hz, 2H), 7.36-7.40 (m, 2H), 7.22 (s, 1H), 3.87 (s, 3H). Step C:
3-(6-(1-(2-methoxv-4'-(trifluoromethvl)biphenyl-4-
vl)butylamino)nicotinamido)propanoic acid  



20 The title compound was prepared using a method analogous to that
described in Example 1.25, Steps B - D, using
2-methoxy-4'-(trifluoromethyl)bipheny1-4-carbonitrile and n-propylmagnesium
bromide in Step B. Colorless solid. 11-INMR (400 MHz, CD30D) 6 8.44 (d, J=
2.0 Hz,1H), 7.83 (dd, J= 9.2, 2.0 Hz, 1H), 7.66 (s, 4H), 7.29 (d, J= 8.0
Hz, 1H), 7.14 (s, 1H), 7.08 (d, J= 8.0 Hz, 1H), 6.59 (d, J= 8.8 Hz, 1H),
3.83 (s, 3H), 3.57- 253.60 (m, 2H), 2.59-2.63 (m, 2H), 1.94-1.84 (m, 2H),
1.57-1.54 (m, 1H), 1.48-1.44 (m, 1H), 1.02 (t, J= 7.4 Hz, 3H). MS (M+1) =
516.3.  WO 2012/085745PCT/1B2011/055588 159 Example 4.24:
3-(6-(1-(3-methoxy-4'-(trifluoromethyl)biphenv1-4-
v1)butylamino)nicotinamido)propanoic acid  00       (N)LOH 1H HNN  Step A:
4-bromo-2-methoxybenzonitrile  50Br       To a solution of
4-bromo-2-hydroxybenzonitrile (2 g, 10 mmol) in DMF (15 mL) and was added
iodomethanel (2.87 g, 20.2 mmol) and potassium carbonate (2.79 g, 20.2
mmol) at room temperature. The mixture was stirred at room temperature for
12 h. The reaction mixture was diluted with water and extracted with ethyl
acetate (10 mL * 10 3). The combined organic layers were dried over
anhydrous Na2SO4 and concentrated under reduced pressure to give
4-bromo-2-methoxybenzonitrile (2.08 g) as a yellow solid. 1H NMR (400 MHz,
CDCI3) 57.34 (d, J=8.0 Hz, 1H), 7.10 (dd, J=8.4, 1.6 Hz, 1H), 7.06 (d, J=
1.6 Hz, 1H), 3.87 (s, 3H). Step B:
3-methoxy-4'-(trifluoromethyl)biphenv1-4-carbonitrile     15F       To a
solution of 4-bromo-2-methoxybenzonitrile (2.08 g, 9.81 mmol) and 4-
(trifluoromethyl)phenylboronic acid (2.80 g, 14.7 mmol), potassium fluoride
(1.71 g, 29.4 mmol) and Pd(PPh3)4 (1.13 g, 0.98 mmol) in toluene (40 mL)
added water (10 mL). The mixture was stirred at 110C for 12 h. The reaction
mixture was diluted with water and 



20 extracted with ethyl acetate (20 mL x 3). The combined organic layers
were dried over anhydrous Na2504 and concentrated under reduced pressure.
Purification by silica gel chromatography gave
3-methoxy-4'-(trifluoromethyl)bipheny1-4-carbonitrile (2.66 g) as a
colorless solid. 1H NMR (400 MHz, CDCI3) 6 7.67 (d, J=8.4 Hz, 2H),
7.63-7.56 (m, 3H), 7.15 (dd, J= 8.0, 1.2 Hz, 1H), 7.06 (s, 1H), 3.95 (s,
3H).  WO 2012/085745PCT/1B2011/055588 160 Step C:
3-(6-(1-(3-methoxy-4'-(trifluoromethyl)bipheny1-4-yl)butylamino)
nicotinamido)propanoic acid        The title compound was prepared using a
procedure analogous to that described in Example 1.25, Steps B - D, using
3-methoxy-4'-(trifluoromethyl)bipheny1-4- 5carbonitrile and
n-propylmagnesium bromide in Step B. Colorless solid. 1H NMR (400 MHz,
CD30D) 6 8.37 (d, J= 2.0 Hz, 1H), 8.00 (dd, J=9.2, 2.4 Hz, 1H), 7.83 (d,
J=8.0 Hz, 2H), 7.74 (d, J=8.0 Hz, 2H), 7.40 (d, J=8.0 Hz, 1H), 7.29 (d,
J=1.2 Hz, 1H), 7.25 (dd, J=8.0, 2.4 Hz, 1H), 6.77 (d, J=8.8 Hz, 1H),
5.22-5.17 (m, 1H), 4.02 (s, 1H), 3.57-3.61 (m, 2H), 2.59-2.63 (m, 2H),
1.97-1.87 (m, 2H), 1.56-1.41 (m, 2H), 1.02 (t, J=7.4 Hz, 3H). 10MS (M+1)=
516.3. Example 4.25: 3-(6-(1-(2-(4-(trifluoromethoxy)Phenvl)pyrimidin-5-
yl)butylamino)nicotinamido)propanoic acid  Lo N)(0 OH  The title compound
was prepared using a procedure analogous to that described in 15Example
4.19, using n-buteraldehyde and 5-bromo-2-chloropyrimidine in Step A, and
4- (trifluoromethoxy)phenylboronic acid in Step B. Colorless solid. 1H NMR
(400 MHz, CD30D) 58.85 (s, 2H), 8.48 (d, J=8.8 Hz, 2H), 8.38 (d, J=2 Hz,
1H), 7.92 (d, J=8.4 Hz, 1H), 7.38 (d, J=8.8 Hz, 2H), 6.75 (d, J=8.4 Hz,
1H), 5.04-5.08 (m 1H), 3.54-3.58 (m, 2H), 2.57-2.60 (m, 2H), 1.99-1.89 (m,
2H), 1.57-1.44 (m, 2H), 1.01 (t, J=7.2 Hz, 3H). MS 20(M+1) = 504.2. Example
4.26: 3-(6-(cyclopenty1(41-fluorobipheny1-4-yl)methylamino)nicotinamido)
propanoic acid, Isomer land Example 4.27:
3-(6-(cyclopenty1(41-fluorobipheny1-4-
yl)methylamino)nicotinamido)propanoic acid, Isomer 2   00 N.)LOH H HN N 



WO 2012/085745PCT/1B2011/055588 161 Step A:
4'-fluorobiphenv1-4-carbonitrile F       To a solution of
4-bromobenzonitrile (4.0 g, 22 mmol) and 4-fluorophenylboronic acid (4.6 g,
32 mmol) in 4:1 toluene:water (100 mL) were added potassium fluoride (3.8
5g, 66 mmol) and Pd(PPh3)4 (2.5 g, 2.2 mmol). The resulting mixture was
stirred at reflux for 12 h. The mixture was cooled to room temperature and
extracted with ethyl acetate (30 mL*3). The combined organic layers were
washed with water, brine, dried over anhydrous Na2SO4 and concentrated
under reduced pressure. Purification of the crude residue by silica gel
chromatography gave 4'-fluorobiphenyl -4-carbonitrile (4.2 g) as a
10colorless solid. 1H NMR (400 MHz, CD30D) 6 7.69 (s, 4H), 7.63-7.60 (m,
2H), 7.15-7.10 (m, 2H). Step B: (+/-)-methyl
3-(6-(cyclopentv1(41-fluorobiphenv1-4-
v1)methvlamino)nicotinamido)propanoate  15F (+/-)-methyl
3-(6-(cyclopenty1(41-fluorobipheny1-4-yl)methylamino)nicotinamido)
propanoate was prepared using a procedure analogous to that described in
Example 1.25, Steps B - D, using 4'-fluorobipheny1-4-carbonitrile and
cyclopentylmagnesium bromide in Step B. 20Step C: Methyl
3-(6-(cyclopenty1(41-fluorobipheny1-4-ynmethylamino)nicotinamido)
propanoate, Isomer 1 and Methyl 3-(6-(cyclopentv1(41-fluorobiphenv1-4-
v1)methvlamino)nicotinamido)propanoate, Isomer 2   WO
2012/085745PCT/1B2011/055588 162 (+/-)-methyl
3-(6-(cyclopenty1(41-fluorobipheny1-4-yl)methylamino)nicotinamido) 



propanoate was resolved by SFC (Column: Chiralpak AS-H 150 x 4.6 mm x 5 pm;
Mobile phase: 5 to 40% ethanol in CO2, modifier: 0.05% diethylamine, flow
rate: 3 5mUmin) to give methyl
3-(6-(cyclopenty1(41-fluorobipheny1-4-yl)methylamino)
nicotinamido)propanoate, Isomer 1 (retention time: 3.89 min) and methyl
3-(6-
(cyclopenty1(41-fluorobipheny1-4-yl)methylamino)nicotinamido)propanoate,
Isomer 2 (retention time: 4.08 min).      Step D:
3-(6-(cyclopenty1(41-fluorobipheny1-4-ynmethylamino)nicotinamido) propanoic
10acid, Isomer 1  To a solution of methyl
3-(6-(cyclopenty1(41-fluorobiphenyl-4-
yl)methylamino)nicotinamido)propanoate, Isomer 1(540 mg, 1.14 mmol) in THF
(15 mL) was 15 mL 2N aquous lithium hydroxide. The mixture was stirred at
30 C for 2 h. The mixture was neutralized with 1N aqueous HCI and extracted
with ethyl acetate (20 15 mL*3). The combined organic layers were dried
over Na2504 and concentrated under reduced pressure to give
3-(6-(cyclopenty1(41-fluorobipheny1-4-
yl)methylamino)nicotinamido)propanoic acid, Isomer 1 (290.1 mg) as a
colorless solid. 1H NMR (400 MHz, CD30D) 68.18 (s, 1H), 8.07 (dd, J=9.6,
2.0Hz, 1H), 7.48-7.51 (m, 4H), 7.39 (d, J=8.0Hz, 2H), 7.02-7.07 (m, 2H),
6.98 (d, J=9.6 Hz, 1H), 4.48 (d, J=9.2Hz, 201H), 3.45-3.48 (m, 2H),
2.47-2.50 (m, 2H), 2.37-2.31 (m, 1H), 1.94-1.90 (m, 1H), 1.65- 1.35 (m,
6H), 1.29-1.26 (m, 1H). MS (M+1) = 461.9. Step E:
3-(6-(cyclopenty1(41-fluorobiphem/1-4-vpmethylamino)nicotinamido) propanoic
acid, Isomer 2  To a solution of methyl
3-(6-(cyclopenty1(41-fluorobiphenyl-4-
25yl)methylamino)nicotinamido)propanoate, Isomer 2 (480 mg, 1.01 mmol) in
THF (15 mL) was added 15 mL 2N aqueous lithium hydroxide. The mixture was
stirred at 30 C for 2 h. The mixture was neutralized with 1N aqueous HCI
and extracted with ethyl acetate (20 mL*3). The combined organic layers
were dried over Na2504 and concentrated to dryness to give
3-(6-(cyclopenty1(41-fluorobipheny1-4-
30yl)methylamino)nicotinamido)propanoic acid, Isomer 2 (273.2 mg) as a
colorless solid.  WO 2012/085745PCT/1B2011/055588 163 1H NMR (400 MHz,
CD30D) 68.18 (s, 1H), 8.07 (dd, J=9.6, 2.0Hz, 1H), 7.48-7.51 (m, 4H), 7.39
(d, J=8.0Hz, 2H), 7.02-7.07 (m, 2H), 6.98 (d, J=9.6 Hz, 1H), 4.48 (d,
J=9.2Hz, 1H), 3.45-3.48 (m, 2H), 2.47-2.50 (m, 2H), 2.37-2.31 (m, 1H),
1.94-1.90 (m, 1H), 1.65- 1.35 (m, 6H), 1.29-1.26 (m, 1H). MS (M+1) = 462.0.
5Example 4.28: 3-(6-(cyclopenty1(2-(4-(trifluoromethyl)phenyl)pyrimidin-5-



vl)methvlamino)nicotinamido)propanoic acid   F The title compound was
prepared using a procedure analogous to that described in Example 4.19,
using cyclopentanecarbaldehyde and 5-bromo-2-chloropyrimidine in 10 Step A,
and 4-(trifluoromethyl)phenylboronic acid in Step B. Colorless solid. 1H
NMR (400 MHz, CD30D) 6 9.03 (s, 2H), 8.68 (d, J=8.0Hz, 2H), 8.45 (d,
J=1.6Hz 1H), 8.16- 8.18 (m, 1H), 7.89 (d, J=8.4Hz, 2H), 7.04-7.06 (m, 1H),
4.89 (d, J=10.0Hz, 1H), 3.65- 3.68 (m, 2H), 2.67-2.70 (m, 2H), 2.62-2.56
(m, 1H), 2.16-2.13 (m, 1H), 1.86-1.58 (m, 6H), 1.43-1.38 (m, 1H). MS (M+1)
=514.2. 15Example 4.29:
3-(6-((tetrahvdro-2H-pvran-4-v1)(41-(trifluoromethvl)biphenyl-4-
vpmethvlamino)nicotinamido)propanoic acid, Isomer 1  and Example 4.30:
3-(6-((tetrahvdro-2H-pvran-4-v1)(41-(trifluoromethvl)biphenyl-4-
vpmethvlamino)nicotinamido)propanoic acid, Isomer 2  000 NOH H HN  WO
2012/085745PCT/1B2011/055588 164 Step A: (+/-)-methvl
3-(6-((tetrahvdro-2H-pvran-4-v1)(41-(trifluoromethvl)biphenv1-4-
v1)methvlamino)nicotinamido)propanoate   5(+/-)-methyl
3-(6-((tetrahydro-2H-pyran-4-y1)(41-(trifluoromethyl)bipheny1-4-
yl)methylamino)nicotinamido)propanoate was prepared using a method
analogous to the described in Example 4.13, Steps B - F, using
tetrahydro-2H-pyran-4-carbaldehyde and 4-bromo-4'-(trifluoromethyl)biphenyl
in Step B. Colorless solid. 1H NMR (400 MHz, CDCI3) 58.45 (d, J=1.95 Hz,
1H), 7.75 (dd, J=8.8, 2.3 Hz, 1H), 7.61-7.68 (m, 4H), 7.53 10(d, J=8.2Hz,
2H), 7.36 (d, J=8.2 Hz, 2H), 6.53-6.62 (m, 1H), 6.27 (d, J=8.6 Hz, 1H),
5.62-5.74 (m, 1H), 4.49-4.58 (m, 1H), 3.90-4.07 (m, 2H), 3.59-3.72 (m, 5H),
3.26-3.42 (m ,2H), 2.56-2.62 (m, 2H), 1.92-2.05 (m, 1H), 1.80-1.90 (m, 1H),
1.31-1.58 (m, 3H). Step B: methyl
3-(6-((tetrahydro-2H-pyran-4-y1)(41-(trifluoromethyl)bipheny1-4-
yl)methylamino)nicotinamido)propanoate, Isomer 1 and methyl
3-(6-((tetrahydro-2H- 



15pyran-4-y1)(4'-(trifluoromethyl)bipheny1-4-yl)methylamino)nicotinamido)
propanoate,  Isomer 2  FF (+/-)-Methyl
3-(6-((tetrahydro-2H-pyran-4-y1)(4'-(trifluoromethyl)bipheny1-4-
yl)methylamino)nicotinamido)propanoate was resolved by SFC (Column:
Chiralpak AD- 20H 10 x 250 mm; Mobile phase: 50% methanol in CO2;
modifier:none; flow rate: 10 mUmin)) to give methyl
3-(6-((tetrahydro-2H-pyran-4-y1)(4'-(trifluoromethyl)bipheny1-4-
yl)methylamino)nicotinamido)propanoate, Isomer 1 (retention time 6.55 min)
and methyl  WO 2012/085745PCT/1B2011/055588 165
3-(6-((tetrahydro-2H-pyran-4-y1)(41-(trifluoromethyl)bipheny1-4-
yl)methylamino)nicotinamido)propanoate, Isomer 2 (retention time: 14.45
min). Step C:
3-(6-((tetrahydro-2H-pvran-4-y1)(4'-(trifluoromethyl)biphenv1-4-
v1)methvlamino)nicotinamido)propanoic acid, Isomer 1  5Methyl
3-(6-((tetrahydro-2H-pyran-4-y1)(4'-(trifluoromethyl)bipheny1-4-
yl)methylamino)nicotinamido)propanoate, Isomer 1 (165 mg, .30 mmol) was
dissolved in methanol (3 mL). 3 mL 1N aqueous sodium hydroxide was added
and the mixture stirred lh at room temperature. The reaction mixture was
concentrated under reduced pressure. The residue was dissolved in 5 mL
water and the solution adjusted to pH 3 by 10addition of 1N aqueous HCI.
The resulting mixture was extracted with ethyl acetate. The organic layer
was dried over MgSO4 and concentrated to give a colorless solid. The solid
was stored in a 70 C vacuum oven overnight to give
3-(6-((tetrahydro-2H-pyran-4-
y1)(41-(trifluoromethyl)bipheny1-4-yl)methylamino)nicotinamido)propanoic
acid, Isomer 1 as a colorless solid. 1H NMR (400 MHz, CDCI3) 59.55 (d,
J=5.0 Hz, 1H), 8.16-8.24 (m,  15 2H), 7.91 (br, s, 1H), 7.59-7.70 (m, 4H),
7.55 (d, J=8.19 Hz, 2H), 7.39 (d, J=8.19 Hz, 2H), 6.52 (d, J=9.56 Hz, 1H),
4.23-4.32 (m, 1H), 3.93-4.11 (m, 2H), 3.63-3.82 (m, 2H), 3.28-3.48 (m, 2H),
2.58-2.68 (m, 2H), 2.04-2.18 (m, 1H), 1.84-1.96 (m, 1H), 1.44-1.65 (m, 2H),
1.32-1.43 (m, 1H). MS (M+1)= 528.6. Step D:
3-(6-((tetrahydro-2H-pyran-4-y1)(4'-(trifluoromethyl)bipheny1-4-
20yl)methylamino)nicotinamido)propanoic acid, Isomer 2        Methyl
3-(6-((tetrahydro-2H-pyran-4-y1)(4'-(trifluoromethyl)bipheny1-4-
yl)methylamino)nicotinamido)propanoate, Isomer 2 (170 mg, .31 mmol) was
dissolved in methanol (3 mL). 3 mL 1N aqueous sodium hydroxide was added
and the mixture stirred lh at room temperature. The reaction mixture was
concentrated under reduced 25pressure. The residue was dissolved in 10 mL
water and the solution adjusted to pH 3 by addition of 1N aqueous HCI. The
resulting mixture was extracted with ethyl acetate. The organic layer was
dried over Mg504 and concentrated to give a colorless solid. The solid was
stored in a 70 C vacuum oven overnight to give
3-(6-((tetrahydro-2H-pyran-4-
y1)(41-(trifluoromethyl)bipheny1-4-yl)methylamino)nicotinamido)propanoic
acid, Isomer 2 30as a colorless solid. 1H NMR (400 MHz, CDCI3) 59.55 (d,
J=5.0 Hz, 1H), 8.16-8.24 (m, 



2H), 7.91 (br, s, 1H), 7.59-7.70 (m, 4H), 7.55 (d, J=8.19 Hz, 2H), 7.39 (d,
J=8.19 Hz, 2H), 6.52 (d, J=9.56 Hz, 1H), 4.23-4.32 (m, 1H), 3.93-4.11 (m,
2H), 3.63-3.82 (m, 2H), 3.28-3.48 (m, 2H), 2.58-2.68 (m, 2H), 2.04-2.18 (m,
1H), 1.84-1.96 (m, 1H), 1.44-1.65 (m, 2H), 1.32-1.43 (m, 1H). MS (M+1)=
528.6.  WO 2012/085745PCT/1B2011/055588 166
Example4.31:3-(4-(3-methv1-1-(2-(4-(trifluoromethvl)phenvI)pvrimidin-5-
vlamino)butvl)benzamido)propanoic acid   The title compound was prepared by
a decaborane reductive amination reaction 5of the
4-trifluoromethylphenylpyrimidine-5- carbaldehyde with the corresponding
appropriate amine. 1H NMR (400 MHz, CHLOROFORM-d) 6 ppm 0.93 (d, J=6.24 Hz,
3 H) 0.98 (d, J=6.24 Hz, 3 H) 1.53 - 1.85 (m, 3 H) 2.66 (t, J=5.76 Hz, 2 H)
3.69 (d, J=5.85 Hz, 2 H) 4.47 (dd, J=7.90, 5.95 Hz, 1 H) 6.96 - 7.05 (m, 1
H) 7.38 (d, J=8.19 Hz, 2 H) 7.69 (m, 4 H) 8.22 (d, J=8.19 Hz, 2 H) 8.33 (s,
2 H). LCMS: m/z = 501.2 [M+H]. 10Example 4.32:
3-(3-(3-methv1-1-(2-(4-(trifluoromethvl)phenvI)pvrimidin-5-
Vlamino)butv1)picolinamido)propanoic acid        The title compound was
prepared by a decaborane reductive amination reaction of the
4-trifluoromethylphenylpyrimidine-5- carbaldehyde with the corresponding
15appropriate amine. LCMS: Instrument: Minnie, RT = 3.63 min, m/z = 502.4
MH+ N,3-dimethoxv-N-methvIcyclobutanecarboxamide  0 N \ ----0diastereomer A
(less polar on TLC) Dichloromethane (20 mL) was added to the vial
containing 3- 



methoxycyclobutanecarboxylic acid (1:1 isomers, 1500 mg, 11.53 mmol), N- 20
methoxymethanamine.HCI (1514 mg, 15.53 mmol) and HATU (6570 mg, 17.3 mmol).
Hunig's base (8.03 mL, 46.1 mmol) was then added. The mixture was stirred
at room temperature overnight. The mixture was diluted with H20 and
extracted with Et0Ac  WO 2012/085745PCT/1B2011/055588 167 three times.
Insoluble solids were observed in the aqueous layer. The combined organic
layers were washed with brined, dried over Na2SO4 and concentrated. The
crude was dissolved in Et0Ac and loaded to the column and purified by
CombiFlash (40 g silica gel, Et0Ac/heptane: 0->50%), leading to less polar
diastereomer A and slightly more 5 polar diastereomer B. Diastereomer A: 1H
NMR (400 MHz, CHLOROFORM-d) 6 ppm 2.09 - 2.25 (m, 2 H) 2.43 - 2.57 (m, 2 H)
3.17 (s, 3 H) 3.23 (s, 3 H) 3.43 (m, 1 H) 3.63 (s, 3 H) 3.98 - 4.09 (m, 1
H). GCMS: observed 173 for C8H15NO3.
(3-methoxycyclobutv1)(4'-(trifluoromethyl)biphenv1-4-vpmethanol  HO
10nBuLi (1.27 mL, 1.6 M, 2.03 mmol) was added to the biphenyl bromide (610
mg, 2.03 mmol) in THF (4 mL) at -78 C. The resulting greenish solution was
stirred for 1 h. The less polar diastereomer A made above in THF (2 mL) was
added at -78 C and stirred at 0 C for 30 minutes and room temperature for 2
h. Quenched with 1 N HCI and extracted with Et0Ac three times. The combined
organic layers were washed with 15brined, dried over Na2SO4 and
concentrated. The crude was purified by CombiFlash (4 g silica gel,
Et0Ac/heptane: 0->40%), leading to the desired product. 1H NMR (400 MHz,
CHLOROFORM-d) 6 ppm 2.38 (m, 2 H) 2.67 (m, 2 H) 3.30 (s, 3 H) 3.96 - 4.10
(m, 2 H) 6.93 - 6.97 (m, 2 H) 7.47 - 7.51 (m, 2 H) 7.66 - 7.69 (m, 2 H)
7.97 - 8.02 (m, 2 H) Sodium borohyd ride (56.5 mg, 1.50 mmol) was added to
the solution of the 20 ketone (200 mg, 0.598 mmol) made above in methanol
(5 mL) at 0 C. The mixture was stirred at room temperature for 20 minutes
and quenched with 1 N HCI. The mixture was extracted with Et0Ac three
times. The combined organic layers were washed with brine, dried over
sodium sulfate and concentrated. The crude was purified by CombiFlash (4 g
silica gel, Et0Ac/heptane: 0->50%), leading to the desired product. 1H 25
NMR (400 MHz, CHLOROFORM-d) 6 ppm 1.97 (br.s., 1 H), 2.03 (m, 3 H) 2.27 -
2.44 (m, 1 H) 2.53 - 2.73 (m, 1 H) 3.22 (s, 3 H) 3.89 - 4.04 (m, 1 H) 4.63
- 4.74 (m, 1 H) 7.42 (d, J=8.19 Hz, 2 H) 7.57 (d, J=8.39 Hz, 2 H) 7.67 (s,
4 H). LCMS: m/z = 319.1 [M-OH]. 



WO 2012/085745PCT/1B2011/055588 168 1H NMR (400 MHz, CHLOROFORM-d) 6 ppm
2.05 (m, 2 H) 2.14 - 2.33 (m, 2 H) 2.71 5(m, 2 H) 2.89 (m, 1 H) 3.64 (m, 2
H) 3.95 (m, 1 H) 4.31 - 4.51 (m, 1 H) 6.65 (m, 1 H) 7.40 (d, J=7.80 Hz, 2
H) 7.58 (d, J=7.61 Hz, 2 H) 7.60 - 7.71 (m, 4 H) 7.71 - 7.86 (m, 1 H) 8.32
(d, J=9.36 Hz, 1 H) 8.82 - 9.06 (m, 1 H) 9.40 - 9.61 (m, 1 H). LCMS: m/z =
528.1 [M+H].
(tetrahydro-2H-pyran-3-y1)(4'-(trifluoromethyl)biphenv1-4-vpmethanol   OH
10  diastereomer A        A solution of the corresponding bromide (1000 mg,
3.32 mmol) in tetrahydrofuran (30 mL) was cooled to -78 C. n-BuLi (2.08 mL,
1.6 M in hexane, 3.32 mmol) was added and the mixture was stirred at -78 C
for 30 min. Pyran-3-carbaldehyde (379 mg, 3.32 mmol) in tetrahydrofuran (2
mL) was added via syringe. The mixture was stirred at -78 15 C for 30 min
and then warmed to room temperature. Ammonium chloride (5 mL, saturated aq)
was added and the mixture was extracted with ethyl acetate. The organic
layer was dried over sodium sulfate and concentrated. The crude was
purified by chromatography. 12 g silica gel column eluting with 0-50% Et0Ac
in heptanes, leading to two diastereomers: more polar diastereomer A (192
mg, 17.2%) and less polar 20 diastereomer B (487 mg, 43.6%). For more polar
diastereomer A (192 mg, 17.2%)1H NMR (400 MHz, CHLOROFORM-d) 6 ppm 1.20 (m,
1 H) 1.38 - 1.62 (m, 3 H) 1.85 - 1.99 (m, 1 H) 3.40 (m, 1 H) 3.73 - 3.86
(m, 2 H) 4.06 - 4.20 (m, 1 H) 4.45 (d, J=8.39 Hz,  WO
2012/085745PCT/1B2011/055588 



169 1 H) 7.38 (d, J=8.19 Hz, 2 H) 7.50 - 7.61 (m, 2 H) 7.66 (s, 4 H). LCMS:
m/z = 319.2 for [M-OH]. Example 4.34:
3-(6-((tetrahydro-2H-pyran-3-y1)(41-(trifluoromethyl)bipheny1-4-
vpmethylamino)nicotinamido)propanoic acid  00 LN-)LOH IH -,.......... HN N
5F       The compound was prepared from the more polar diastereomeric
alcohol A using a Mitsunobu coupling reaction with the appropriate amine.
1H NMR (400 MHz, CHLOROFORM-d) 6 ppm 1.69 (m, 3 H) 2.13 (m, 2 H) 2.54 -
2.65 (m, 2 H) 3.27 (dd, J=11.41, 8.29 Hz, 1 H) 3.45 - 3.64 (m, 2 H) 3.71
(m, 3 H) 4.36 - 4.51 (m, 1 H) 6.53 (d, 10J=9.95 Hz, 1 H) 7.41 (d, J=8.19
Hz, 2 H) 7.55 (d, J=8.19 Hz, 2 H) 7.58 - 7.75 (m, 5 H) 8.10 - 8.21 (m, 2 H)
9.35 (m, 1 H). LCMS: m/z = 528.3 [M+H]. Example 4.35:
3-(6-(cyclopenty1(2-(4-(trifluoromethyl)phenvI)pyrimidin-5-
v1)methvlamino)nicotinamido)propanoic acid, Isomer and Example 4.36: 3-(6-
(cyclopenty1(2-(4-(trifluoromethyl)phenvI)pyrim idin-5-
15vl)methylamino)nicotinamido)propanoic acid, Isomer 2   WO
2012/085745PCT/1B2011/055588 170 Step A:
(+/-)-cyclopentv1(2-(4-(trifluoromethvl)phenvI)pyrimidin-5-y1)methanol
HONF   



To a -78 C solution of
2-(4-(trifluoromethyl)phenyl)pyrimidine-5-carbaldehyde (1.0 g, 3.96 mmol)
in THF (6 mL) was added cyclopentylmagnesium bromide (2.97 mL 5of a 2.0M
solution in THF, 5.95 mmol). The solution was stirred at 0 C for two hours.
The mixture was quenched with saturated aqueous NH4CI, dried over anhydrous
Na2SO4, filtered and concentrated under reduced pressure. The crude residue
was purified by silica gel chromatography to give cyclopenty1(2-(4-
(trifluoromethyl)phenyl)pyrimidin-5-yl)methanol (1.0 g) as a red oil. 101H
NMR (400 MHz, CDCI3) 6 8.20 (s, 2H), 8.57 (d, J=8.0 Hz, 2H), 7.75 (d, J=8.0
Hz, 2H), 4.62-4.51(m, 1H), 2.30-2.22 (m, 1H), 2.21-2.17 (m, 1H), 1.93-1.82
(m, 1H), 1.72- 1.49 (m, 6H), 1.37-1.13 (m, 1H). Step B: (+/-)- methyl
6-(cyclopentv1(2-(4-(trifluoromethvl)phenvI)pyrimidin-5-
v1)methylamino)nicotinate  15  F       To a 0 C mixture of
cyclopenty1(2-(4-(trifluoromethyl)phenyl)pyrimidin-5- yl)methanol compound
3 (1.0 g, 3.1 mmol) and methyl 6-(tertbutoxycarbonylamino)nicotinate (1.17
g, 4.65 mmol) in THF (20 mL) was added 20triphenylphosphine (2.03 g, 7.75
mmol) followed by diethyl azodicarboxylate (1.35 mg, 7.75 mmol). The
mixture was stirred at 40 C overnight. The reaction mixture was diluted
with water and extracted with ethyl acetate. The combined organic layers
were dried over Na2SO4 and concentrated under reduced pressure.
Purification by silica gel chromatography gave 900 mg of the
t-butylcarbamate, which was dissolved in 25dichloromethane (30 mL). The
solution was cooled to 0 C. Trifluoroacetic acid (3 ml) was added. The
mixture was stirred for 2 h at room temperature. The mixture was diluted
with saturated aqueous NaHCO3 and extracted with ethyl acetate. The organic
WO 2012/085745PCT/1B2011/055588 171 layer was washed with water, dried over
Na2SO4, and concentrated to dryness under reduced pressure. The crude
residue was purified by silica gel chromatography to give (+/-)- methyl
6-(cyclopenty1(2-(4-(trifluoromethyl)phenyl)pyrimidin-5-
yl)methylamino)nicotinate (723.3 mg) as a colorless solid. 1H NMR (400 MHz,
CDCI3) 6 59.09 (s, 2H), 9.05 (s, 1H), 8.57 (d, J=8.0 Hz, 2H), 8.22 (d,
J=8.0 Hz, 1H), 7.74 (d, J=8.0 Hz, 2H), 7.51 (d, J=8.0 Hz, 1H), 5.54-5.51(m,
1H), 3.95 (s, 3H), 3.22-3.10 (m, 1H), 1.81- 1.69 (m, 1H), 1.68-1.52 (m,
5H), 1.42 (s, 9H), 1.31-1.12 (m, 2H).   Step C: methyl
3-(6-(cyclopenty1(2-(4-(trifluoromethyl)phenyl)pyrimidin-5-
v1)methylamino)nicotinamido)propanoate, Isomer 1 and Methyl
3-(6-(cyclopenty1(2-(4-
10(trifluoromethvI)Phenvl)pvrimidin-5-vpmethvlamino)
nicotinamido)propanoate, Isomer 2  



FF To a solution of (+/-)- methyl
6-(cyclopenty1(2-(4-(trifluoromethyl)phenyl)
pyrimidin-5-yl)methylamino)nicotinate (972 mg, 2.13 mmol) in THF (10 mL)
was added 152N aqueous LiOH (10.7 mL, 21.4 mmol). The mixture was stirred
at 50C overnight. The mixture was neutralized by addition of 1N aqueous HCI
and extracted with ethyl acetate. The combined organic layers were dried
over Na2SO4 and concentrated under reduced pressure. The residue was
dissolved in DMF (5 mL). HATU (1.19 g, 3.15 mmol) was added. The mixture
was stirred for 45 min. Methyl 3-aminopropanoate 20hydrochloride (435 mg,
3.15 mmol) and N,N-diisopropylethylamine (1.08 g, 8.4 mmol) were added. The
resulting mixture was stirred at room temperature for 2 h. The mixture was
diluted with aqueous NH4CI. The organic layer was washed with water, dried
over Na2SO4, and concentrated under reduced pressure to give crude
(+/-)-methyl 3-(6- (cyclopenty1(2-(4-(trifluoromethyl)phenyl)pyrimidin-5-
25yl)methylamino)nicotinamido)propanoate (1.2 g). Resolution by SFC
(Column: AD 250 mm*20 mm* 5 pm, Mobile phase: 45:55 CO2:methanol, Flow
rate: 80 mL/min, Modifier: 0.1% diethylamine) to give methyl
3-(6-(cyclopenty1(2-(4-
(trifluoromethyl)phenyl)pyrimidin-5-y1)methylamino)nicotinamido)propanoate,
Isomer 1 (Retention time 1.36 min, 450 mg) and methyl
3-(6-(cyclopenty1(2-(4-  WO 2012/085745PCT/1B2011/055588 172
(trifluoromethyl)phenyl)pyrimidin-5-yl)methylamino)nicotinamido)propanoate,
Isomer 2 (Retention time 3.50 min, 460 mg). Step D:
3-(6-(cyclopenty1(2-(4-(trifluoromethyl)phenvI)pyrimidin-5-
v1)methylamino)nicotinamido)propanoic acid, Isomer 1  5Methyl
3-(6-(cyclopenty1(2-(4-(trifluoromethyl)phenyl)pyrimidin-5-
yl)methylamino)nicotinamido)propanoate, Isomer 1 (450 mg, 0.853 mmol) was
dissolved in water (5 mL) and THF (5 mL).2N aqueous LiOH (4.3 mL, 8.53
mmol) was added. The mixture was stirred at room temperature for 2h. The
mixture was neutralized by addition of 1N aqueous HCI and extracted with
ethyl acetate. The combined organic 10layers were dried over Na2SO4 and
concentrated to dryness to give methyl 3-(6- 



(cyclopenty1(2-(4-(trifluoromethyl)phenyl)pyrimidin-5-
yl)methylamino)nicotinamido)propanoate, Isomer 1 (303.1 mg) as a colorless
solid. 1H NMR (400 MHz, Methanol-d4) 58.92 (s, 2H), 8.57 (d, J=8.0 Hz, 1H),
8.37 (s, 1H), 7.97 (d, J=8.0 Hz, 2H), 7.78 (d, J=8.0 Hz, 1H), 6.83 (d,
J=8.0 Hz, 1H), 4.81-4.70 (m, 151H), 3.54 (t, J=7.2 Hz, 2H), 2.58 (t, J=7.2
Hz, 2H), 2.52-2.49 (m, 1H), 2.09-2.01 (m, 1H), 1.78-1.47 (m, 6H), 1.35-1.22
(m, 1H). MS (M+1)=514.13. Step E:
3-(6-(cyclopenty1(2-(4-(trifluoromethyl)phemil)pyrimidin-5-
y1)methylamino)nicotinamido)propanoic acid, Isomer 2  Methyl
3-(6-(cyclopenty1(2-(4-(trifluoromethyl)phenyl)pyrimidin-5-
20yl)methylamino)nicotinamido)propanoate, Isomer 2 (460 mg, 0.872 mmol) was
dissolved in water (5 mL) and THF (5 mL).2N aqueous LiOH (4.4 mL, 8.72
mmol) was added. The mixture was stirred at room temperature for 2h. The
mixture was neutralized by addition of 1N aqueous HCI and extracted with
ethyl acetate. The combined organic layers were dried over Na2504 and
concentrated to dryness to give methyl 3-(6-
25(cyclopenty1(2-(4-(trifluoromethyl)phenyl)pyrimidin-5-
yl)methylamino)nicotinamido)propanoate, Isomer 1 (308.9 mg) as a colorless
solid. 1H NMR (400 MHz, Methanol-d4) 58.92 (s, 2H), 8.57 (d, J=8.0 Hz, 1H),
8.37 (s, 1H), 7.97 (d, J=8.0 Hz, 2H), 7.78 (d, J=8.0 Hz, 1H), 6.83 (d,
J=8.0 Hz, 1H), 4.81-4.70 (m, 1H), 3.54 (t, J=7.2 Hz, 2H), 2.58 (t, J=7.2
Hz, 2H), 2.52-2.49 (m, 1H), 2.09-2.01 (m, 1H), 301.78-1.47 (m, 6H),
1.35-1.22 (m, 1H). MS (M+1)=514.13.  WO 2012/085745PCT/1B2011/055588 173
Example 4.37:
3-(6-(1-(2-(4-(trifluoromethyl)phenvl)pyrimidin-5-v1)butylamino)
nicotinamido)propanoic acid, Isomer 1 and Example 4.38: 346414244-
(trifluoromethyl)phenvl)pyrimidin-5-y1)butylamino)nicotinamido)propanoic
acid, Isomer 2    5FF Step A:
(+/-)-1-(2-(4-(trifluoromethvpiphenvl)pyrimidin-5-y1)butan-1-ol  



To a -78 C solution of
2-(4-(trifluoromethyl)phenyl)pyrimidine-5-carbaldehyde (1.0 g, 10 3.96
mmol) in THF (20 mL) was added n-propylmagnesium bromide (2.97 mL of a 2.0M
solution in THF, 5.95 mmol). The solution was stirred at 0 C for two hours.
The mixture was quenched with saturated aqueous NH4CI, dried over anhydrous
Na2504, filtered and concentrated under reduced pressure. The crude residue
was purified by silica gel chromatography to give
(+/-)-1-(2-(4-(trifluoromethyl)phenyl)pyrimidin-5-yl)butan-1-ol 15 (1.1 g)
as a red oil. 1H NMR (400 MHz, CDCI3) 58.75 (s, 2H), 8.50 (d, J=8.0 Hz,
2H), 7.68 (d, J=8.0 Hz, 2H), 4.79-4.68 (m, 1H), 1.98-1.91 (m, 1H),
1.85-1.63 (m, 2H), 1.47- 1.29 (m, 2H), 0.92 (t, J=7.2 Hz, 3H).  WO
2012/085745PCT/1B2011/055588 174 Step B: (+/-)-methvl
6-(1-(2-(4-(trifluoromethyl)phenvl)pyrimidin-5- v1)butylamino)nicotinate
N N0  F 5To a 0 C mixture of
(+/-)-1-(2-(4-(trifluoromethyl)phenyl)pyrimidin-5-yl)butan-1-01 (1.1 g, 3.7
mmol) and methyl 6-(tert-butoxycarbonylamino)nicotinate (1.40 g, 9.25 mmol)
in THF (20 mL) was added triphenylphosphine (2.42 g, 9.25 mmol) followed by
diethyl azodicarboxylate (1.61 mg, 9.25 mmol). The mixture was stirred at
40 C overnight. The reaction mixture was diluted with water and extracted
with ethyl acetate. 10 The combined organic layers were dried over Na2SO4
and concentrated under reduced pressure. Purification by silica gel
chromatography gave the t-butylcarbamate, which was dissolved in
dichloromethane (30 mL). The solution was cooled to 0 C. Trifluoroacetic
acid (3 ml) was added. The mixture was stirred for 2 h at room temperature.
The mixture was diluted with saturated aqueous NaHCO3 and extracted 15 with
ethyl acetate. The organic layer was washed with water, dried over Na2SO4,
and concentrated to dryness under reduced pressure. The crude residue was
purified by silica gel chromatography to give (+/-)-methyl 6-(1-(2-(4-
(trifluoromethyl)phenyl)pyrimidin-5-yl)butylamino)nicotinate (796 mg) as a
colorless solid. 1H NMR (400 MHz, CDCI3) 6 8.97 (s, 1H), 8.94 (s, 2H),
208.53 (d, J=8.0 Hz, 2H), 8.19 (s, 1H), 7.71 (d, J=8.0 Hz, 2H), 7.56 (d,
J=8.0 Hz, 1H), 5.90-5.81 (m, 1H), 3.91 (s, 3H), 2.32-2.09 (m, 2H), 1.35 (s,
9H), 0.89 (t, J=7.2 Hz, 3H), 0.82-0.80 (m, 2 H).  



WO 2012/085745PCT/1B2011/055588 175 Step C: methyl
3-(6-(1-(2-(4-(trifluoromethyl)phenvl)pyrimidin-5-v1)butylamino)
nicotinamido)propanoate, Isomer 1 and methyl
3-(6-(1-(2-(4-(trifluoromethyl)phenyl)
pvrimidin-5-vnbutylamino)nicotinamido)propanoate, Isomer 2     5FF       To
a solution of (+/-)-methyl 6-(1-(2-(4-(trifluoromethyl)phenyl)pyrimidin-5-
yl)butylamino)nicotinate (796 mg, 1.85 mmol) in THF (10 mL) was added 2N
aqueous LiOH (8 mL, 16 mmol). The mixture was stirred at 50C overnight. The
mixture was 10neutralized by addition of 1N aqueous HCI and extracted with
ethyl acetate. The combined organic layers were dried over Na2SO4 and
concentrated under reduced pressure. The residue was dissolved in DMF (5
mL). HATU (1.026 g, 2.7 mmol) was added. The mixture was stirred for 45
min. Methyl 3-aminopropanoate hydrochloride (373 mg, 2.7 mmol) and
N,N-diisopropylethylamine (930 mg, 7.2 mmol) were added. 15The resulting
mixture was stirred at room temperature for 2 h. The mixture was diluted
with aqueous NH4CI. The organic layer was washed with water, dried over
Na2SO4, and concentrated under reduced pressure to give crude (+/-)-methyl
3-(6-(1-(2-(4-
(trifluoromethyl)phenyl)pyrimidin-5-yl)butylamino)nicotinamido)propanoate
(1.0 g). Resolution by SFC (Column: OJ 250 mm*20 mm* 20 pm, Mobile phase:
75:25 20CO2:methanol, Flow rate: 80 mL/min, Modifier: 0.1% diethylamine) to
give methyl 3-(6- (1-(2-(4-(trifluoromethyl)phenyl)
pyrimidin-5-yl)butylamino)nicotinamido)propanoate, Isomer 1 (Retention time
0.959 min, 390 mg) and methyl 3-(6-(1-(2-(4-
(trifluoromethyl)phenyl)pyrimidin-5-yl)butylamino)nicotinamido)propanoate,
Isomer 2 (Retention time 1.87 min, 400 mg). 25Step D:
3-(6-(1-(2-(4-(trifluoromethyl)phenyl)pyrimidin-5-yl)butylamino)nicotinamid
o)  propanoic acid, Isomer 1        The methyl
3-(6-(1-(2-(4-(trifluoromethyl)phenyl)pyrimidin-5-
yl)butylamino)nicotinamido)propanoate, Isomer 1 (390 mg, 0.778 mmol) was
dissolved in water (5 mL) and THF (5 mL). Aqueous 2N LiOH (4.7 mL, 9.4
mmol) was added. The  WO 2012/085745PCT/1B2011/055588 176 mixture was
stirred at room temperature for 2h. The mixture was neutralized by addition
of 1N aqueous HCI and extracted with ethyl acetate. The combined organic
layers were dried over Na2SO4 and concentrated to dryness, to give
3-(6-(1-(2-(4-
(trifluoromethyl)phenyl)pyrimidin-5-yl)butylamino)nicotinamido) propanoic
acid, Isomer 1 



5(261 mg) as a colorless solid. 1H NMR (400 MHz, Methanol-d4) 6 8.87 (s,
2H), 8.50 (d, J=8.0 Hz, 2H), 8.39 (s, 1H), 7.82 (d, J=8.8 Hz, 1H), 7.77 (d,
J=8.8 Hz, 2H), 6.63 (d, J=8.8 Hz, 1H), 5.11-5.07 (m, 1H), 3.55 (t, J=6.8
Hz, 2 H), 2.57 (t, J=6.8 Hz, 2H), 1.98- 1.71 (m, 2H), 1.43-1.62 (m, 2H),
1.00 (t, J=7.2 Hz, 2H). MS ( M+1)=488.1. Step E:
3-(6-(1-(2-(4-(trifluoromethyl)phenyl)pyrimidin-5-yl)butylamino)nicotinamid
o)  10propanoic acid, Isomer 2        The methyl
3-(6-(1-(2-(4-(trifluoromethyl)phenyl)pyrimidin-5-
yl)butylamino)nicotinamido)propanoate, Isomer 2 (400 mg, 0.80 mmol) was
dissolved in water (5 mL) and THF (5 mL). Aqueous 2N LiOH (4.0 mL, 8.0
mmol) was added. The mixture was stirred at room temperature for 2h. The
mixture was neutralized by addition 15 of 1N aqueous HCI and extracted with
ethyl acetate. The combined organic layers were dried over Na2504 and
concentrated to dryness, to give 3-(6-(1-(2-(4-
(trifluoromethyl)phenyl)pyrimidin-5-yl)butylamino)nicotinamido) propanoic
acid, Isomer 2 (277 mg) as a colorless solid. 1H NMR (400 MHz, Methanol-d4)
6 8.87 (s, 2H), 8.50 (d, J=8.0 Hz, 2H), 8.39 (s, 1H), 7.82 (d, J=8.8 Hz,
1H), 7.77 (d, J=8.8 Hz, 2H), 6.63 (d, 20J=8.8 Hz, 1H), 5.11-5.07 (m, 1H),
3.55 (t, J=6.8 Hz, 2 H), 2.57 (t, J=6.8 Hz, 2H), 1.98- 1.71 (m, 2H),
1.43-1.62 (m, 2H), 1.00 (t, J=7.2 Hz, 2H). MS ( M+1)=488.1. Biological data
Glucaqon cAMP assay 25The Cisbio cAMP detection assay is used to determine
the ability of punitive glucagon antagonist to block glucagon induced cAMP
production. Potential 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 (Invitogen) containing either
0.1% or 4% BSA. 2u1s of 5x compound stocks are spotted into the
30appropriate wells of low binding white solid bottom 384 well plates
(Corning). 2u1s 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 culture flasks with cell
dissociation buffer. Cell pellets are re-suspended, at a concentration of
8.3e5 cells/ml in DMEM-F12 with or without 4% BSA and 200uM IBMX.  WO
2012/085745PCT/1B2011/055588 177 6u1s of cell suspensions are added to the
assay plates. Plates are incubated for 20min at room temperature prior to
the addition of a 100pM challenge dose of glucagon. On a separate plate
glucagon dose response curves are run to determine the EC50 of glucagon.
After a 30min room temperature incubation the reaction is terminated by the
5addition 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. IC50values are determined from the generated
sigmoidal dose response 10curves. Kb values are the calculated using a
modified Cheng-Prusoff equation. The data is provided below in Table 1.
Table 1: cAMP Data Example Number N(numberoftimes assayed) cAMP kb (nm) 1.1
23 1700 1.2 8 140 1.3 23 73 1.4 10 560 1.5 



8 2900 1.6 16 210 1.7 8 170 1.8 6 1000 1.9 14 130 1.10 12 180 1.11 14 280
1.12 18 



560 1.13 30 150 1.14 6 990 1.15 10 78 1.16 2 150 1.17 16 1100 1.18 18 120
1.19 4 890 



178 1.20 1 1000 1.21 1 520 1.22 1 6700 1.23 6 300 1.24 2 1600 1.25 4 95
1.26 4 



390 1.27 4 260 1.28 4 83 1.29 10 160 1.30 4 540 1.31 4 540 1.32 1 610 1.33
4 120 



1.34 4 550 1.35 10 50 1.36 8 870 1.37 8 220 1.38 2 600 1.39 8 110 1.40 2
4600 1.41 



2 450 1.42 2 780 1.43 8 190 1.44 2 580 1.45 2 620 1.46 10 92 1.47 10 180
1.48 2 



1200 1.49 2 750 1.50 10 70 1.51 10 160 1.52 10 120 1.53 10 46 179 1.54 2
230 1.55 2 



4800 1.56 2 5000 1.57 7 120 1.58 10 120 1.59 2 1500 1.60 4 280 2.1 4 38 2.2
14 54 



2.3 5 310 2.4 2 300 2.5 7 760 2.6 7 500 2.7 10 280 2.8 13 130 2.9 4 820
2.10 



6 1700 2.11 4 1800 2.12 8 730 2.13 8 1900 2.14 4 290 2.15 4 120 2.16 4 120
2.17 4 



420 3.1 10 1500 3.2 6 1900 3.3 6 6000 4.1 22 67 4.2 4 31 4.3 8 99 4.4 10 66



4.5 8 820 4.6 11 53 4.7 8 220  WO 2012/085745PCT/IB2011/055588 180 4.8 10
200 4.9 8 130 4.10 12 27 4.12 



20 54 4.13 10 700 4.14 4 110 4.15 4 370 4.16 4 180 4.17 6 340 4.18 4 60
4.19 8 



200 4.20 16 61 4.21 10 980 4.22 5 53 4.23 6 75 4.24 8 88 4.25 6 94 4.26 6
57 



4.27 2 310 4.28 2 56 4.29 4 570 4.30 6 71 4.31 6 55 4.32 6 2700 4.33 4 280
4.34 



7 120  Human Glucagon SPA assay The Glucagon SPA assay is used to determine
the ability of test compounds to block the binding of glucagon-cex to the
glucagon receptor. Test compounds are resuspended and serially diluted in
100% DMSO. 1u1 of test compound at the desired 5 concentrations is spotted
into the appropriate wells of 96 well low binding white clear bottom plate
(Corning). lul of DMSO is spotted into total binding wells. lul of a known
glucagon antagonist at a concentration of 20uM is added to non specific
binding wells.  WO 2012/085745PCT/1B2011/055588 181 0.3-0.75ug of membrane
from chem-1 cells stably transfected with the human glucagon receptor
(Millipore), 125pM of [1251]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 5 buffer; 50mM Hepes pH 7.4; 5mM MgC12; 1mM CaCI; 5% glycerol
and 0.2% BSA. Following a 6-10hr 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. IC50values are then determined from
the generated sigmoidal dose response curves. Ki values are 10calculated
using Cheng-Prusoff equation. Data for certain compounds is provided in
Table 2 below. Table 2: SPA Binding Data Example N binding 1.23 3 27 1.31 2



24 2.14 4 79 2.15 3 34 4.1 10 22 4.12 8 15 4.20 11 14 4.21 7 124  WO
2012/085745PCT/1B2011/055588 182 



We Claim: 1.A compound of Formula I A4-A3 R1( )L Al=A2  B4-B3o \ )
B1-B2/N-R3    R2I 5 or a pharmaceutically acceptable salt thereof, wherein
R1 is phenyl optionally substituted with one to four substituents each
independently selected from halo, -S(0)2-(C1_3)alkyl, hydroxy, -C(0)NRaRb,
(C3-05)cycloalkyl, cyano, (Ci-C6)alkyl optionally substituted with one to
three fluoro, or (Ci-C6)alkoxy optionally 10substituted with one to three
fluoro; or a 6-membered heteroaryl group which is optionally fused with a
(C4-C7)cycloalkyl, phenyl or 5 to 6 membered heteroaryl, and wherein the
optionally fused 6-membered heteroaryl group is optionally substituted with
one to four substituents each independently selected from halo,
-S(0)2-(C1_3)alkyl, hydroxy, -C(0)NRaRb, cyano, (C1- 15C6)alkyl optionally
substituted with one to three fluoro, or (C1-C6)alkoxy optionally
substituted with one to three fluoro; Ra and Rb are each independently H or
(C1-C3)alkyl; 



R2 is H or (C1-C3)alkyl;      R3 is tetrazolyl, -CH2-tetrazolyl,
-(CH2)2S03H or -(CH2)2CO2H optionally substituted with 20a hydroxy or
fluoro; A1, A2, A3 and A4 are each independently CR4 or N, with the proviso
that no more than two of A1, A2, A3 and A4 are N;    R4 at each occurrence
is independently H, halo, cyano, (C1-C3)alkyl optionally substituted with
one to three fluoro, or (C1-C3)alkoxy optionally substituted with one to
25three fluoro; L is -X-CH(R5)- or -CH(R5)-X-; X is CH2, 0 or NH; R5 is
(C1-C6)alkyl which is optionally substituted with one to three fluoro,
hydroxy or methoxy; (C3-C7)cycloalkyl which is optionally substituted with
one to two (Ci-C3)alkyl 30 which are optionally substituted with one to
three fluoro or one to two (C1-C3)alkyl and wherein one to two carbons of
the (C3-C7)cycloalkyl can be replaced with a NH, N(CiC3)alkyl, 0 or S; or
(C3-C7)cycloalkyl-(C1-C6)alkyl wherein the (C3-C7)cycloalkyl group of  WO
2012/085745PCT/1B2011/055588 183 said (C3-C7)cycloalkyl-(C1-C6)alkyl is
optionally substituted with one to two (C1-C3)alkyl which are optionally
substituted with one to three fluoro;  B1, B2, B3 and B4 are each
independently CR6 or N, with the proviso that no more than two of B1, B2,
B3 and B4 are N; 5R6 at each occurrence is independently H, halo,
(C1-C3)alkyl optionally substituted with one to three fluoro, or
(C1-C3)alkoxy optionally substituted with one to three fluoro; and further
provided that when L is -X-CH(R5)- and X is CH2 or 0 then at least one of
B1,  B2, B3 and B4 is N; when L is -X-CH(R5)- and X is NH then at least one
of A1, A2, A3, A4 is N; and when L is -CH(R5)-X- then at least one of B1,
B2, B3 and B4 is N. 10 2.The compound of claim 1 or a pharmaceutically
acceptable salt thereof, wherein R2 is hydrogen or methyl and R3 is
-(CH2)2CO2H, -CH2CH(F)CO2H, or -CH2CH(OH)CO2H. 153.The compound of claim 1
or 2 or a pharmaceutically acceptable salt thereof, wherein X is 0. 



4.The compound of claim 1 or 2 or a pharmaceutically acceptable salt
thereof, wherein X is NH. 20        5. The compound of claim 1 or 2 or a
pharmaceutically acceptable salt thereof, wherein X is CH2.             6.
The compound of claim 4 or a pharmaceutically acceptable salt thereof 25
wherein L is -X-CH(R5)- and one or two of B1, B2, B3 and B4 are N.
7. The compound of claim 4 or a pharmaceutically acceptable salt thereof
wherein L is -CH(R5)-X- and one or two of A1, A2, A3 and A4 is N. 308.The
compound of claim 1 through 7 or a pharmaceutically acceptable salt thereof
wherein R5 is ethyl, propyl, isopropyl, isobutyl, t-butyl, pentyl,
neopentyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or
cyclopropylmethyl each optionally substituted with 1 to 3 fluoro and
wherein said cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl are each
optionally substituted with 1 to 2 methyl.  WO 2012/085745PCT/1B2011/055588
184 9.The compound of claim 6 or a pharmaceutically acceptable salt thereof
wherein R1 is phenyl substituted with a trifluoromethyl or halo; R2 is H;
and provided that A1 and A2 are not both N and further provided that A2 and
A3 are not both N. 510.The compound of claim 7 or a pharmaceutically
acceptable salt thereof wherein R1 is phenyl substituted with a
trifluoromethyl or halo; R2 is H; and provided that one or two of A1, A2,
A3 and A4 are N and further provided that A2 and A3 are not both N.
1011.The compound of claim 10 or a pharmaceutically acceptable salt thereof
wherein R3 is -(CH2)2CO2H.          12. The compound of claim 11 or a
pharmaceutically acceptable salt thereof wherein R1 is
4-trifluoromethylphenyl or 4-chlorophenyl; and R4 and R6 at each
15occurrence are H. 



13. The compound of claim 12 or a pharmaceutically acceptable salt thereof
wherein B1 is N and B2, B3 and B4 are each CR6; B2 is N and B1, B3 and B4
are each CR6; B1 and B4 are each N and B2 and B3 are each CR6; B2 and B3
are each N and B1 20 and B4 are each CR6; or B1 and B3 are each N and B2
and B4 are each CR6.        14. The compound of claim 1 or a
pharmaceutically acceptable salt thereof wherein A1 is N and A2, A3 and A4
are each CR4; A2 is N and A1, A3 and A4 are each CR4; A1 and A4 are each N
and A2 and A3 are each CR4; or A1 and A3 are each N and 25 A2 and A4 are
each CR4.        15. A compound of claim 1 selected from the group
consisting of
(+)-(R)-3-(6-(3-methyl-1-(4'-(trifluoromethyl)biphenyl-4-yl)butylamino)nico
tinamido) propanoic acid;
303-(6-(3-methyl-1-(4'-(trifluoromethyl)bipheny1-4-yl)butylamino)nicotinami
do) propanoic acid;
(-)-(S)-3-(6-(3-methyl-1-(4'-(trifluoromethyl)biphenyl-4-yl)butylamino)nico
tinamido) propanoic acid;
3-(2-(3-methyl-1-(4'-(trifluoromethyl)biphenyl-4-yl)butylamino)pyrimidine-5
-carboxamido) 35propanoic acid;  WO 2012/085745PCT/1B2011/055588 185
(R)-3-(2-(3-methyl-1-(4'-(trifluoromethyl)bipheny1-4-yl)butylamino)pyrimidi
ne-5- carboxamido) propanoic acid;
(S)-3-(2-(3-methyl-1-(4'-(trifluoromethyl)bipheny1-4-yl)butylamino)pyrimidi
ne-5- carboxamido) propanoic acid;
53-(6-(1-(4'-(trifluoromethyl)bipheny1-4-yl)butylamino)nicotinamido)propano
ic acid;
(R)-3-(6-(1-(4'-(trifluoromethyl)bipheny1-4-yl)butylamino)nicotinamido)prop
anoic acid;
(S)-3-(6-(1-(4'-(trifluoromethyl)bipheny1-4-yl)butylamino)nicotinamido)prop
anoic acid;
3-(6-(2-methyl-1-(4'-(trifluoromethyl)bipheny1-4-yl)propylamino)nicotinamid
o) propanoic acid;
103-(6-(1-(4'-(trifluoromethyl)bipheny1-4-yl)propylamino)nicotinamido)propa
noic acid;
(R)-3-(6-(1-(4'-(trifluoromethyl)bipheny1-4-yl)propylamino)nicotinamido)pro
panoic acid;
(S)-3-(6-(1-(4'-(trifluoromethyl)bipheny1-4-yl)propylamino)nicotinamido)pro
panoic acid;
(+)-3-(6-(2-methyl-1-(4'-(trifluoromethyl)bipheny1-4-yl)propylamino)nicotin
amido) propanoic acid; 



15(-)-3-(6-(2-methyl-1-(4'-(trifluoromethyl)bipheny1-4-yl)propylamino)nicot
inamido) propanoic acid;
3-(5-(3-methyl-1-(4'-(trifluoromethyl)bipheny1-4-yl)butylamino)pyrazine-2-c
arboxamido) propanoic acid;
(R)-3-(5-(3-methyl-1-(4'-(trifluoromethyl)bipheny1-4-yl)butylamino)pyrazine
-2- 20carboxamido) propanoic acid;
(S)-3-(5-(3-methyl-1-(4'-(trifluoromethyl)bipheny1-4-yl)butylamino)pyrazine
-2- carboxamido) propanoic acid;
2-(3-methyl-1-(4'-(trifluoromethyl)bipheny1-4-yl)butylamino)-N-(1
H-tetrazol-5- yl)pyrimidine-5-carboxamide; 25N-(3-(1
H-tetrazol-5-ylamino)-3-oxopropy1)-6-(3-methyl-1-(4'-(trifluoromethyl)
bipheny1-4- yl)butylamino)nicotinamide;
N-((2H-tetrazol-5-yl)methyl)-6-(3-methyl-1-(4'-(trifluoromethyl)biphenyl-4-
y1) butylamino)nicotinamide;       2-(6-(3-methyl-1-(4'-(trifluoromethyl)
biphenyl-4-yl)butylamino) nicotinamido) 30ethanesulfonic acid;
3-(N-methyl-6-(3-methyl-1-(4'-(trifluoromethyl)biphenyl-4-y1)butylamino)
nicotinamido)propanoic acid;
(2R)-2-hydroxy-3-(6-(3-methyl-1-(4'-(trifluoromethyl)bipheny1-4-yl)butylami
no) nicotinamido)propanoic acid;  WO 2012/085745PCT/1B2011/055588 186
3-(6-(3-methyl-1-(2-methy1-4'-(trifluoromethyl)biphenyl-4-y1)butylamino)
nicotinamido)propanoic acid;
3-(2-(3-methyl-1-(2-methy1-4'-(trifluoromethyl)biphenyl-4-y1)butylamino)pyr
imidine-5- carboxamido)propanoic acid;
53-(2-(1-(2,6-dimethy1-4'-(trifluoromethyl)bipheny1-4-y1)-3-methylbutylamin
o) pyrimidine-5- carboxamido)propanoic acid;
3-(6-(1-(2,6-dimethy1-4'-(trifluoromethyl)bipheny1-4-y1)-3-methylbutylamino
) nicotinamido)propanoic acid;
3-(6-(3-methyl-1-(6-(4-(trifluoromethyl)phenyl)pyridin-3-yl)butylamino)nico
tinamido) 10propanoic acid; 



3-(5-(1-(4'-(trifluoromethyl)bipheny1-4-yl)butylamino)pyrazine-2-carboxamid
o) propanoic acid;
3-(5-(1-(4'-(trifluoromethyl)bipheny1-4-yl)propylamino)pyrazine-2-carboxami
do) propanoic acid;
153-(6-(cyclobuty1(41-(trifluoromethyl)bipheny1-4-yl)methylamino)nicotinami
do) propanoic acid;
3-(6-(3,3-dimethy1-1-(4'-(trifluoromethyl)bipheny1-4-yl)butylamino)nicotina
mido) propanoic acid;
3-(6-(cyclopropy1(41-(trifluoromethyl)bipheny1-4-yl)methylamino)nicotinamid
o) propanoic 20acid;
3-(6-(cyclopenty1(41-(trifluoromethyl)bipheny1-4-yl)methylamino)nicotinamid
o) propanoic acid;
3-(6-(3-methyl-1-(4-(6-methylpyridin-3-yl)phenyl)butylamino)nicotinamido)pr
opanoic acid;
253-(6-(1-(bipheny1-4-y1)-3-methylbutylamino)nicotinamido)propanoic acid;
3-(6-(1-(2'-fluorobipheny1-4-y1)-3-methylbutylamino)nicotinamido)propanoic
acid;
3-(6-(1-(3'-chlorobipheny1-4-y1)-3-methylbutylamino)nicotinamido)propanoic
acid;
3-(6-(3-methyl-1-(4-(pyridin-3-yl)phenyl)butylamino)nicotinamido)propanoic
acid;
3-(6-(1-(3'-fluorobipheny1-4-y1)-3-methylbutylamino)nicotinamido)propanoic
acid;
303-(6-(3-methyl-1-(2'-methylbipheny1-4-yl)butylamino)nicotinamido)propanoi
c acid;
3-(6-(1-(2'-methoxybipheny1-4-y1)-3-methylbutylamino)nicotinamido)propanoic
acid;
3-(6-(1-(2'-chlorobipheny1-4-y1)-3-methylbutylamino)nicotinamido)propanoic
acid;
3-(6-(1-(4'-cyanobipheny1-4-y1)-3-methylbutylamino)nicotinamido)propanoic
acid;
3-(6-(1-(4'-ethoxybipheny1-4-y1)-3-methylbutylamino)nicotinamido)propanoic
acid;
353-(6-(1-(3'-methoxybipheny1-4-y1)-3-methylbutylamino)nicotinamido)propano
ic acid;  WO 2012/085745PCT/1B2011/055588 187
3-(6-(1-(2',6'-dimethylbipheny1-4-y1)-3-methylbutylamino)nicotinamido)propa
noic acid;
3-(6-(1-(2',5'-dimethylbipheny1-4-y1)-3-methylbutylamino)nicotinamido)propa
noic acid;
3-(6-(3-methyl-1-(4'-methylbipheny1-4-yl)butylamino)nicotinamido)propanoic
acid;
3-(6-(1-(4'-fluorobipheny1-4-y1)-3-methylbutylamino)nicotinamido)propanoic
acid;
53-(6-(1-(4'-methoxybipheny1-4-y1)-3-methylbutylamino)nicotinamido)propanoi
c acid;
3-(6-(1-(4'-chlorobipheny1-4-y1)-3-methylbutylamino)nicotinamido)propanoic
acid;
3-(6-(1-(4'-ethylbipheny1-4-y1)-3-methylbutylamino)nicotinamido)propanoic
acid;
3-(6-(3-methyl-1-(4-(pyridin-2-yl)phenyl)butylamino)nicotinamido)propanoic
acid;
3-(6-(1-(4'-(dimethylcarbamoyl)bipheny1-4-y1)-3-methylbutylamino)nicotinami
do) 



10propanoic acid;
3-(6-(1-(4'-isopropylbipheny1-4-y1)-3-methylbutylamino)nicotinamido)propano
ic acid;
3-(6-(3-methyl-1-(4'-(trifluoromethoxy)bipheny1-4-yl)butylamino)nicotinamid
o) propanoic acid;
3-(6-(3-methyl-1-(4'-(methylsulfonyl)bipheny1-4-yl)butylamino)nicotinamido)
propanoic 15acid;
3-(6-(3-methyl-1-(4-(6-(trifluoromethyppyridin-3-y1)phenyl)butylamino)nicot
inamido) propanoic acid;
3-(6-(1-(2,6-dimethy1-4'-(trifluoromethyl)bipheny1-4-ylamino)-3-methylbutyl
) nicotinamido)propanoic acid;
20(R)-3-(6-(1-(2,6-dimethy1-4'-(trifluoromethyl)bipheny1-4-ylamino)-3-methy
lbutyl) nicotinamido)propanoic acid;
(S)-3-(6-(1-(2,6-dimethy1-4'-(trifluoromethyl)bipheny1-4-ylamino)-3-methylb
utyl) nicotinamido)propanoic acid;
3-(6-(3-methyl-1-(4'-(trifluoromethyl)bipheny1-4-ylamino)butypnicotinamido)
propanoic 25acid;
(R)-3-(6-(3-methyl-1-(4'-(trifluoromethyl)bipheny1-4-ylamino)butypnicotinam
ido) propanoic acid;
(S)-3-(6-(3-methyl-1-(4'-(trifluoromethyl)bipheny1-4-ylamino)butypnicotinam
ido) propanoic acid;
303-(6-(3-methyl-1-(6-(4-(trifluoromethyl)phenyl)pyridin-3-ylamino)butypnic
otinamido) propanoic acid;
3-(6-(3-methyl-1-(5-methy1-6-(4-(trifluoromethyl)phenyl)pyridin-3-ylamino)b
utyl) nicotinamido)propanoic acid;
3-(6-(1-(5-methy1-6-(4-(trifluoromethyl)phenyl)pyridin-3-ylamino)butyl)
nicotinamido) 35propanoic acid;  WO 2012/085745PCT/1B2011/055588 188
3-(6-(1-(4'-(trifluoromethyl)bipheny1-4-ylamino)ethyl)nicotinamido)propanoi
c acid;
3-(6-(1-(5-methy1-6-(4-(trifluoromethyl)phenyl)pyridin-3-ylamino)propyl)
nicotinamido)propanoic acid;
N-((1H-tetrazol-5-yl)methyl)-6-(3-methyl-1-(4'-(trifluoromethyl)biphenyl-4-
ylamino) 



5butyl)nicotinamide;
6-(3-methyl-1-(4'-(trifluoromethyl)bipheny1-4-ylamino)buty1)-N-(2H-tetrazol
-5- y1)nicotinamide;
3-(4-(1-(6-(4-(trifluoromethyl)phenyl)pyridazin-3-ylamino)butyl)benzamido)p
ropanoic acid;
103-(4-(1-(2-(4-(trifluoromethyl)phenyl)pyrimidin-5-ylamino)butyl)benzamido
)propanoic acid;
(R)-3-(4-(1-(2-(4-(trifluoromethyl)phenyl)pyrimidin-5-ylamino)butyl)benzami
do) propanoic acid;
(S)-3-(4-(1-(2-(4-(trifluoromethyl)phenyl)pyrimidin-5-ylamino)butyl)benzami
do) 15propanoic acid;
3-(6-(3-methyl-1-(4'-(trifluoromethyl)bipheny1-4-yloxy)butyl)nicotinamido)p
ropanoic acid;
3-(6-(3-methyl-1-(4'-(trifluoromethyl)bipheny1-4-yl)butoxy)nicotinamido)pro
panoic acid; and
3-(6-(1-(4'-(trifluoromethyl)bipheny1-4-yloxy)ethyl)nicotinamido)propanoic
acid; 20or a pharmaceutically acceptable salt thereof. 16.A compound of
claim 1 selected from the group consisting of
(-)-(S)-3-(6-(3-methyl-1-(4'-(trifluoromethyl)bipheny1-4-yl)butylamino)nico
tinamido) propanoic acid;
253-(2-(3-methyl-1-(4'-(trifluoromethyl)bipheny1-4-yl)butylamino)pyrimidine
-5- carboxamido)propanoic acid;
3-(6-(1-(4'-(trifluoromethyl)bipheny1-4-yl)propylamino)nicotinamido)
propanoic acid;
3-(5-(3-methyl-1-(4'-(trifluoromethyl)bipheny1-4-yl)butylamino) pyrazine-2-
carboxamido)propanoic acid;
30(+/-)-3-(4-(1-(2-(4-(trifluoromethyl)phenyl)pyrimidin-5-ylamino)butyl)ben
zamido) propanoic acid;
(-)-3-(6-(2-methyl-1-(4'-(trifluoromethyl)biphenyl-4-y1)propylamino)nicotin
amido) propanoic acid; or a pharmaceutically acceptable salt thereof.  WO
2012/085745PCT/1B2011/055588 189 



17.A compound of Formula I A4-A3 R1( )L Al=A2  B4-B30 ) -B2T-R3 R2I  or a
pharmaceutically acceptable salt thereof, wherein 5R1 is phenyl optionally
substituted with one to four substituents each independently selected from
halo, -S(0)2-(C1_3)alkyl, hydroxy, -C(0)NRaRb, (C3-05)cycloalkyl, cyano,
(C1-C6)alkyl optionally substituted with one to three fluoro, or
(C1-C6)alkoxy optionally substituted with one to three fluoro; or a
6-membered heteroaryl group which is optionally fused with a
(C4-C7)cycloalkyl, 10phenyl or 5 to 6 membered heteroaryl, and wherein the
optionally fused 6-membered heteroaryl group is optionally substituted with
one to four substituents each independently selected from halo,
-S(0)2-(C1_3)alkyl, hydroxy, -C(0)NRaRb, cyano, (CiC6)alkyl optionally
substituted with one to three fluoro, or (C1-C6)alkoxy optionally
substituted with one to three fluoro; 15Ra and Rb are each independently H
or (C1-C3)alkyl; R2 is H or (Ci-C3)alkyl; R3 is tetrazolyl,
-CH2-tetrazolyl, -(CH2)2S03H or -(CH2)2CO2H optionally substituted with a
hydroxy or fluoro;      A1, A2, A3 and A4 are each independently CR4 or N,
with the proviso that no more than 20 two of A1, A2, A3 and A4 are N; 



R4 at each occurrence is independently H, halo, cyano, (C1-C3)alkyl
optionally substituted with one to three fluoro, or (C1-C3)alkoxy
optionally substituted with one to three fluoro; L is -X-CH(R5)- or
-CH(R5)-X-; 25 X is CH2, 0 or NH; R5 is (C1-C6)alkyl which is optionally
substituted with one to three fluoro, hydroxy or methoxy; (C3-C7)cycloalkyl
which is optionally substituted with one to two (C1-C3)alkyl which are
optionally substituted with one to three fluoro or one to two (C1-C3)alkyl,
or (C1-C3)alkoxy which are optionally substituted with one to three fluoro,
and wherein one 30to two carbons of the (C3-C7)cycloalkyl can be replaced
with a NH, N(C1-C3)alkyl, 0 or S; or (C3-C7)cycloalkyl-(C1-C6)alkyl wherein
the (C3-C7)cycloalkyl group of said (C3-  WO 2012/085745PCT/1B2011/055588
190 C7)cycloalkyl-(Ci-C6)alkyl is optionally substituted with one to two
(Ci-C3)alkyl which are optionally substituted with one to three fluoro;
B1, B2, B3 and B4 are each independently CR6 or N, with the proviso that no
more than two of B1, B2, B3 and B4 are N; 5R6 at each occurrence is
independently H, halo, (C1-C3)alkyl optionally substituted with one to
three fluoro, or (C1-C3)alkoxy optionally substituted with one to three
fluoro; and further provided that when L is -X-CH(R6)- and X is CH2 or 0
then at least one of B1,  B2, B3 and B4 is N; when L is -X-CH(R6)- and X is
NH then at least one of A1, A2, A3, A4 is N; and when L is -CH(R6)-X- then
at least one of B1, B2, B3 and B4 is N. 10 18.A compound of claim 17
selected from the group consisting of
(S)-N-({6-[(3-methyl-1-{445-(trifluoromethyl)
pyridin-2-yl]phenyllbutypamino]pyridin-3- ylIcarbonylybeta-alanine;
(+/-)-N-({6-[(cyclohexy1{2[4-(trifluoromethyl)phenyl]
pyrimidin-5-yllmethyl)amino] 15pyridin-3-ylIcarbonylybeta-alanine;
()-3-(4-(1-((5-(4-(trifluoromethyl)phenyl)pyrazin-2-yl)amino)butyl)benzamid
o) propanoic acid;
(S)-3-(4-(1-((5-(4-(trifluoromethyl)phenyl)pyrazin-2-yl)amino)butyl)benzami
do) propanoic acid; 



20(R)-3-(4-(1-((5-(4-(trifluoromethyl)phenyl)pyrazin-2-yl)amino)butyl)benza
mido) propanoic acid;
3-(N-methyl-6-((3-methyl-1-(4'-(trifluoromethy1)41,11-biphenyl]-4-
yl)butypamino)nicotinamido)propanoic acid;
()-3-(6-(((tetrahydro-2H-pyran-4-y1)(4'-(trifluoromethyl)-[1,11-biphenyl]-4
- 25yl)methyl)amino)nicotinamido)propanoic acid;
()-3-(6-((1-(2-cyano-4'-(trifluoromethy1)41,11-biphenyl]-4-yl)butypamino)
nicotinamido) propanoic acid;
(+/-)-3-({543-methyl-1-(4'-trifluoromethyl-biphenyl-4-y1)-butylamino]-pyrim
idine-2- carbonyll-amino)-propionic acid;
303-({5-[(R)-3-methyl-1-(4'-trifluoromethyl-biphenyl-4-y1)-butylamino]-pyri
midine-2- carbonyll-amino)-propionic acid;
3-({5-[(S)-3-methyl-1-(4'-trifluoromethyl-biphenyl-4-y1)-butylamino]-pyrimi
dine-2- carbonyll-amino)-propionic acid;
3-[(6-{(S)-3-methyl-142-(4-trifluoromethyl-phenyl)-pyrimidin-5-y1Fbutylamin
ol-pyridine-3- 35carbonyl)amino]-propionic acid;  WO
2012/085745PCT/1B2011/055588 191
(+/-)-3-(6-(4,4,4-trifluoro-1-(4'-(trifluoromethyl)bipheny1-4-yl)butylamino
) nicotinamido)propanoic acid;
3-(6-(2-cyclopropy1-1-(4'-(trifluoromethyl)bipheny1-4-yl)ethylamino)nicotin
amido) propanoic acid;
53-(6-(3-methyl-1-(5-methy1-6-(4-(trifluoromethyl)phenyl)pyridin-3-y1)butyl
amino) nicotinamido)propanoic acid;
3-(6-(1-(6-(4-chloropheny1)-5-methylpyridin-3-ylamino)-3-methylbutyl)nicoti
namido) propanoic acid;
3-(2-(1-(4'-(trifluoromethyl)bipheny1-4-yl)butylamino)pyrimidine-5-
10carboxamido)propanoic acid;
3-(4-(1-(6-(4-(trifluoromethyl)phenyl)pyridin-3-ylamino)butyl)benzamido)pro
panoic acid;
(+/-)-3-(6-(3-methy1-1-(2-(4-(trifluoromethyl)phenyl)pyrimidin-5-yl)butylam
ino) nicotinamido)propanoic acid;
(R)-3-(6-(3-methyl-1-(6-(4-(trifluoromethyl)phenyl)pyridin-3-yl)butylamino)



15nicotinamido)propanoic acid;
(S)-3-(6-(3-methyl-1-(6-(4-(trifluoromethyl)phenyl)pyridin-3-yl)butylamino)
nicotinamido)propanoic acid;
(+/-)-3-(6-(3-methy1-1-(4-(5-(trifluoromethyppyridin-2-y1)phenyl)butylamino
) nicotinamido)propanoic acid;
203-(6-(1-(2-methoxy-4'-(trifluoromethyl)bipheny1-4-yl)butylamino)nicotinam
ido) propanoic acid;
3-(6-(1-(3-methoxy-4'-(trifluoromethyl)bipheny1-4-yl)butylamino)nicotinamid
o) propanoic acid;
3-(6-(1-(2-(4-(trifluoromethoxy)phenyl)pyrimidin-5-yl)butylamino)nicotinami
do) propanoic 25acid;
(R)-3-(6-(cyclopenty1(41-fluorobipheny1-4-yl)methylamino)nicotinamido)propa
noic acid;
(S)-3-(6-(cyclopenty1(41-fluorobipheny1-4-yl)methylamino)nicotinamido)propa
noic acid;
3-(6-(cyclopenty1(2-(4-(trifluoromethyl)phenyl)pyrimidin-5-yl)methylamino)
nicotinamido)propanoic acid;
30(R)-3-(6-((tetrahydro-2H-pyran-4-y1)(41-(trifluoromethyl)bipheny1-4-yl)me
thylamino) nicotinamido)propanoic acid;
(S)-3-(6-((tetrahydro-2H-pyran-4-y1)(41-(trifluoromethyl)bipheny1-4-yl)meth
ylamino) nicotinamido)propanoic acid;
3-(4-(3-methyl-1-(2-(4-(trifluoromethyl)phenyl)pyrimidin-5-ylamino)butyl)be
nzamido) 35propanoic acid;  WO 2012/085745PCT/1B2011/055588 192
3-(3-(3-methyl-1-(2-(4-(trifluoromethyl)phenyl)pyrimidin-5-ylamino)butyl)
picolinamido)propanoic acid;
3-(6-((3-methoxycyclobutyl)(4'-(trifluoromethyl)bipheny1-4-yl)methylamino)
nicotinamido)propanoic acid;
53-(6-((tetrahydro-2H-pyran-3-y1)(41-(trifluoromethyl)bipheny1-4-yl)methyla
mino) nicotinamido)propanoic acid;
(R)-3-(6-(cyclopenty1(2-(4-(trifluoromethyl)phenyl)pyrimidin-5-y1)methylami
no) nicotinamido)propanoic acid; 



(S)-3-(6-(cyclopenty1(2-(4-(trifluoromethyl)phenyl)pyrimidin-5-y1)methylami
no) 10nicotinamido)propanoic acid;
(R)-3-(6-(1-(2-(4-(trifluoromethyl)phenyl)pyrimidin-5-yl)butylamino)
nicotinamido) propanoic acid; and
(S)-3-(6-(1-(2-(4-(trifluoromethyl)phenyl)pyrimidin-5-yl)butylamino)nicotin
amido) propanoic acid; 15or a pharmaceutically acceptable salt thereof.
19.A pharmaceutical composition comprising (i) a compound of any one of
claims 1 to 18; or a pharmaceutically acceptable salt thereof and (ii) a
pharmaceutically acceptable excipient, diluent, or carrier. 20        20.
The composition of claim 19 wherein said compound or said therapeutically
acceptable salt thereof is present in a therapeutically effective amount.
21. A method for treating or delaying the progression or onset of Type 2
25diabetes and diabetes-related disorders in animals comprising the step of
administering to an animal in need of such treatment a therapeutically
effective amount of a compound or pharmaceutically acceptable salt thereof
of any one of claims 1 through 18. 3022.The use of a compound of Claim 1
through 18 or pharmaceutically acceptable salt thereof in the manufacture
of a medicament for treating a disease, condition or disorder that is
modulated by the deactivation of a glucagon receptor. 




