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COMPOUNDS CONTAINING CARBON-CARBON LINKER AS GPR120 AGONISTS

Field of the Invention

The present invention relates to compounds containing carbon-carbon linker
represbented by the compounds of Formula (I) (as described herein); processes for their
preparation; pharmaceutical compositions comprising said compounds; and methods of
using said compounds for the treatment or prophylaxis of the diseases or disorders
mediated by GPR120 receptor.

Backgrodnd of the Invention

Metabolic diseases or disorders are caused by an abnormal metabolic process and
may either be congenital due to an inherited enzyme abnormality, or acquired due to a
disease of an endocrine organ or failure of a metabolically important organ such as the
liver or the pancreas. C

Among the metabolic disorders; diabetes mellitus is the most prevalent and is
considered to be ohe of the five leading causes of death in the world (Diab’etes Care, vol.
27, 2004, pp.1047—1053)'. Diabetes mellitus is typically classified into two main
subtypés: Type 1 énd Type 2 diabetes mellitus. Type 1 diabetes mellitus (otherwise
known as Insulin Dependent Diabetes Mellitus, . IDDM), which generally occurs in
adolescents under 20 years of age, is an auto-immune disease causing an insulitis With_
the subsequent destruction of insulin-producing B-cells of the pancreas. Further, in latent
autoimmune diabetes in adults (LADA), B-cells are destroyed due to autoimmune attack.
The subSequent lack of insulin leads to elevated levels of blood and urine glucose
(hyperglycemia). Although the exact trigger for this autoimmune response is not known,
patients with Type 1 diabetes have high Ievels of antibodies against pancreatic beta cells
(hereinafter “beta cells”). However, it cannot be ascertained that all patients with high

»Ievelis of these antibodies develop Type 1 diabetes. Type 2 diabetes mellitus or non-

insulin-dependent diabetes mellitus (NIDDM). is developed when human muscles, fat and
liver cells are not able to respond normally to insulin that body secretes. This inability to
respond, otherwise known as insulin resistance, may be due to restriction on the
numbers of insulin receptors on these cells, or a dysfunctional behaviour of signalling
pathways within the cells, or both. Initially, the B-cells which are responsible for the
production of insulin, compensate for this insulin resistance by increasing their insulin '
secretion. However, gradually these cells become unable to produce enough insulin to
facilitate the normal glucose -homeostasis, causing the progression to Type 2 diabetes
(Am ] Med. 108(6), Supp/ement 1, 2000, pp. 25-8S). Type 2 diabetes (T2D) is
characterised by fasting hypefglycemia which occurs as an effect of the combined lesions

of insulin resistance and B-cell dysfunction. There are two types of defects associated

with the B-cells: the first component, an increase in the basal insulin release which
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usually occurs in the presence of low, non-stimulatory glucose concentrations. The

second component is a failure to enhance the insulin release in response‘to a

hyperglycaemic challenge. ’
Obesity is another risk factor for developing metabolic diseases or disorders such

" as diabetes, cardiovascular disorders, hypertension, hyperlipidemia and an increased

mortality. Diabetes caused by insulin resistance and obesity are part of the “metabolic
syndrome” which is defined as the linkage between several diseases (also referred to as
syndrome X, insulin-resistance syndrome, or deadly quartet). These often occur in the
same patients and are major risk factors for the development of Type 2 diabetes and
cardiovascular d‘isevases (Frontiers in Endocrinology, vol. 4, 2013, pp. 1 - 11). It has
been suggested that the control of lipid levels and/or glucose Ievelsv is required to treat

: typé 2 diabetes and cardiovascular diseases. Even though lifestyle changes like exercise

and healthy diet are regarded as the most efficient ways to prevent and manage the
disease, pharmaceutical intervention is frequently necessary.
Current treatment options - for diabetes, particularly T2D include use of

hypoglycaemic agents and insulin. Metformin is one such ‘hypoglycaemic agent, which is

~ used in the treatment of Type 2 diabetes. It is, in fact, one of the oldest drugs used for

the treatment of T2D and it continues to remain the drug of choice despite associated
gastrointestinal (GI) side effects including anorexia, nausea, diarrhcea and vomiting
commonly associated with it. In fact, metformin should be used with caution in patients
with fenal' impairment because of the slight riSk of lactic é_cidosis. Sulfonylureas (SUs)
e.g. glimepifide, g'lipizide, are inSuIin secretagogues, which act on B-cells to increase
insulin release, are commonly used in the treatment of Type 2 diabetes. However, use of

~ sulfonylureas is also associated with adverse effects in that they increase the risk of

hypoglycaemia and lead to weight gain. Insulin treatment also carries the same side-

effeCts. Thiazolidinedione compounds e.g. rosiglitazone, pioglitazone, ‘are insulin

- sensitizers which bind to peroxisome proliferatdr-activated receptors (PPARs) in celis and

thereby increase the insulin sénsitivity. Though, thiazolidinedione compounds have also
been widely used, the enhanced risks of cardiovascular disease and hepatotoxicity have
resulted in stringent limitations on their use. Relatively recently, regulatory authorities -
approved new classes ‘of anti-diabetic agehts such as GLP-1 ag'onists (exenatide and
liraglufide) and DPP-4 inhibitors (linagliptin and alogliptin).

It is a known fact that metabolic processes are regulatéd by fatty acids which are .
important biological molec'ules ‘that serve both as a source of energy and as signalling
molecules.. Generally, it is believed that fatty acids produce their biological effects
through interacting with intracellular targets including, for example, the family of

- peroxisome proliferator-activated receptors (PPARs). However, in the recent years it has

become clear that fatty acids also serve as agonists for a group of cell surface G protein-
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coupled receptors (GPCRs). Free fatty acids (FFAs) have been demonstrated to act as’
ligands of several GPCRs including GPR40 (FFAR1), GPR43, GPR84, GPR119 and
GPR120. One of the GPCR na‘mely GPR40 facilitates glucose-stimulated insulin secretion
from pancreatic B-cells, whereas the other GPCR namely GPR120 regulates the secretion

- of gIU‘cagon—Iike peptide-1 (GLP-1) in .the intestine, as well as insulin sensitivity in

'vmacrophage_s; GPR120 is localized to intestinal enteroendocrine cells, such as colonic L

cells. Certain research studies conducted relative recently, identified that loss-of-function

~GPR120 human variant is associated with'obesity, diabetes and other insulin resistance,

and related metabolic disorders, and also with inflammatory disorders. These findings
establish GPR120 as a potential- target for the treatment of diabetes, other metabolic

» disorders, and inflammatory disorders as well (Trends Pharmacol! Sci. vol. 32(9), 2011

pp.543-550).

Various patent documents describe com'pounds which are reported to be GPR120 '
modulators. Examples of patent documents describing GPR120 modulators: include PCT
Application qu‘incations w02008103500, W02009038204, Ww02010008831,
W02010048207, W02010080537, W02010104195, WO02011072132, W02013139341

~and WO02013185766; European Published Patent Application EP2125758A1; US

Published Patent Application US2011065739 and US Patent No. 8367708.

Thué; in view of the role of GPR120 receptor in potentiating metabolic disorders ‘
such as diabetes and related disorders, and also, inflammatory disorders, there is a
¢ontinuing need to develop compounds that act by modulating the GPR120 receptor
pathways,

* Summary of the Invention

_ . In one aspect, the present invention relates to a compound of Farmula (I) (as
described herein), or a stereoisomer, a tautomer, a pharmaceutically acceptable salt, a ‘
phafmaceutically acceptable solvate, a prodrug, ‘a polymorph, N-oxide, S-oxide, or a

carboxylic acid isostere thereof. _
‘ In another aspeét, the present invention relates to a process for the preparation

_of the compound of Formula (I) or a pharmaceutically acceptable salt thereof.

In a further aspect, the present invention relates to a pharmaceutical composition
comprising a therapeutically effective amount of a compound of Formula (I) or a
stereoisomer, a tautomer, a pharmaceutically acceptable salt, or a pharmaceutically
acceptable solvate thereof; and at least one pharmaceutically acceptable carrier or
excipient.; .

Ina further'raspect, the present invention relates to a pharmaceutical composition

- stereoisomer, a tautomer, a pharmaceutically acceptable salt, or a pharmaceutically
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acceptable solvate thereof; and one further therapeutically active agent and at Ieast one

pharmaceutlcally acceptable carrier or excipient.

In an aspect the present invention relates to the compound of Formula (I) or a

'tautomer a stereocisomer, a pharmaceutlcally acceptable salt or a pharmaceutically

acceptable solvate thereof; for use as GPR120 agomst

In another further aspect, the present invention relates to a method for

‘modulatmg GPR120 function in ‘a cell, comprising contacting a cell wnth an effective

amount of a compound of Formula.  (I) or a sterecisomer, a tautomer or a
'pharmaceutically acceptable salt, or a pharmaceutically acceptable solvate thereof.
Inyet another further aspect, the present invention relates to a method for the |

: treatment or ‘prophylaxis of a disease. or a disorder mediated by GPR120, comprising
- adm‘inistering to a subject in need thereof; a therapeutically effective amount of the

compound of Formula (I) or a stereoisomer, a tautomer, a pharmaceutically acceptable
salt, or a pharmaceut|cally acceptable solvate thereof.
In yet another aspect, the present invention relates to a compound of Formula

(I) or a stereoisomer, a tautomer, a pharmaceutically acceptable salt, or a

pharmaceutically acceptable solvate thereof; for use in the treatment or prophylaxis of a

~ disease or a disorder mediated by GPR120.

In a still further aspect, the present- |nvent|on relates to use of the compound of
Formula (I) or a stereoisomer, a tautomer, a ph_armaceutlcally acceptable salt or a
pharmaceutically acceptable solvate thereof; in the manufacture of a medicament, for
the treatment or prophylaxis of a disease or a disorder mediated by GPR12(_).

In-another further aspect, the present invention relates to use of the compound
of Formula (I) or a stereoisomer, a tautomer, or a pharmaceutically acceptable salt or a
pharmaceutical‘ly acceptable solvate thereof; in combination with ‘one further

" therapeutically active agent for the treatment or prophyIaX|s of a disease or.a disorder -

mediated by GPR120.
These and. other obJectlves and advantages of the present |nvent|on will be

apparent to those skllled in the art from the followmg descrlptlon

“ Detailed Description of the Invention

'It_ should be understood that the detailed descriptipn and specific examples, while
indicating -embodiments of the inventien, are given by way of illustration only, since
various changes and modifications within the spirit and scope of the invention will
become apparent to those skilled in the art. N

One skilled in the art, based uponithe definitions herein, may utilize the present

~ invention to its fuliest extent. The following specific embodiments are to be construed as
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 merely illustrative, and not ‘limitative of the remainder of the disclosure in any way

whatsoever. . ,
Except as defined herein, all the technical and scientific terms used herein have

the same meaning as commonly undei’stoo_d by one of ordinary skill in the art to which -

the invention relates.
Definitions

For the purpose of the disclosure, listed below are definitions of various terms
used to describe the present invention. Unless otherwise indicated, these definitions
apply to the terms as they are used throughOdt the specification and the appended
claims, either individually or as part of a larger group. These definitions should not be
interpreted in the literal sense as they are not-general de_finitions, and are relevant only
for this application.

The smgular forms “a”, "an” and “the” include plural aspects unfess the context
clearly dictates otherW|se For instance, the terms “a”, “an” and “the” refers to “one or

more” when used in the subject specification, including the claims. Thus, for example,

" reference to “a compound" may include a plurality of such compounds, or reference to “a

disease” or “a disorder” mcludes a plurality of dlseases or dlsorders

' vAIso', use of “(s)” as part of a term, includes refevrence to the term singly or in”

plurality, for exampie the term salt(s) indicates a single salt or more than _One salt of the -

compound of formula (I).
" The term “or” is generally employed in_its sense including “and/or” unless the

content clearly dictates otherwise.

A symbol ( - ) is used to indicate a point of attachment to the atom for example

- COOH is attached through the carbon atom. _
Unless indicated otherwise, the term "optionally substituted" when ‘used nﬁeans
“substltuted or unsubstltuted “ and therefore, the generic structural formulae described

- herein encompasses compounds containing the specified optional substltuent as well as
compounds that do not contain the optional substituent. For example, the phrase
" “heteroary! is' obtiona'lly substituted with one or -more groups” .encompasses
unsubstituted heteroary! ring, and heteroary! ring substituted with one or more groups -

as described. ,
Within the context of the present application and as used herein, the term
"unsaturated" means that a moiety has one or more units of unsaturation. |
~ Within the context of the present épplication and as'used herein, the term
"p'avr-tially unsaturated" 're_fers to a ring moiety that includes.at least one double bond

between ring atoms but is not aromatic.

EN
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The term “independently” when used in the context of selection of substituents -

for a variable, it means that where more than one substituent is selected from a number

- of possible substituents, those substituents can be the same or different.

~ As used herein, the term “halogen” refers to chlorine, fluorine, bromine or iodine
atom. | ‘
As used herein, the term “(C;-Cs)alkyl” or “alkyl” alone or as part of a substituent
group, refers to the radical of saturated aliphatic groups, including straight or branched-
chain alky'l gro'ups. ‘A straight-chain or branched chain alkyl has six or fewer carbon

atoms in its béckbone, for instance, C;-C¢ for straight chain and C;-Cg for branched

~chain. As used herein, (Cy-Cg)alkyl refers to an alkyl group having from 1 to 6 carbon
atoms. Representative examples of alky! include, but are not Iimited to, methyl, ethyl,

n-prdpyl, n-butyl, n-pentyl, n-hexyl, isopropyl, sec-butyl, iSobutyI, tert-butyl, isopentyl,
2-methylbutyl and 3-methylbutyl. In the “(C;-Cg)alkyl” group, one or more carbon atoms
can be optionally replaced with one or more heteroatoms independently selected from

~ the group consisting of N, O and ' S.

Furthefmore, unless stated otherwise, the alkyl group can be unsubstituted or

~substituted with' one or more groups, for example, from one to four groups,

independently selected from the group consisting of (Ci-Cg)alkyl, (Ci-Ce¢)alkenyl,
halogen, halo(C,;-Cs)alkyl, hydroxy, (C;-Ce)alkoxy, halo(C;-Ce)alkoxy, (Cs-Cyg)cycloalkyl,
(Cs-Cyo)aryl, (Cs-Clo)aronxy, heterocyclyl, -heteroaryl, amino, cyano, nitro, -NH(C;-
Ce)alkyl, -N[(Ci-Cg)alkyll,, -C(O)(Ci-Ce)alkyl, -C(0)O(Cy-Cs)alkyl, -C(O)NH, -
C(O)NH(C;-Cg)alkyl, -C(O)N[(Cy-Cg)alkyl]> and -C(O)NHSO,(C;-Ce)alky!. |

Examples of substituted atky! include, but are not limited to, hydroxymethyl, 2-
chlorobutyl, trifluoromethyl, aminoethyl or benzyl. __

As used herein, the term “halo(CIQCG)aIkyI” or “haloalkyl” refers to alkyl groups as .

defined above wherein one or more hydrogen atom of same or different carbon atoms of
the alkyl group are substituted with same or different halogens. A monohalo(C;-Cg)alky!

- radical, for example, can have a chlorine, bromine, iodine or fluorine atom. Dihalo or

polyhalo(C;-Cg)alkyl radicals can hav e two or more of the same or different halogen
atoms. Representative examples of halo(Cy-Cg)alkyl include, but are not limited to,
chloromethyl, dichloromethyl, trichloromethyl, dichlofoethyl, diéhloropropyl,
fluoromethyl, difluoromethyl, trifluoromethyl, pentafluoroethyl, heptafluoropropyl,
difluorochloromethyl, dichlorofluoromethyl, difluoroethyl or difluoropropyi.

‘ v As used herein, the term “(C;-Cg)alkoxy” or “alkoxy” refers to a (Ci-Cglalkyl

" having an oxygen radical attached thereto. The terms “(C;-Cg)alkoxy” or “-O(C;-Ce)-

alkyt” or alkoxy wherever used in this specification have the same rheaning.

Representative examples of  alkoxy groups include, but are not limited to, methoxy, .

- ethoxy, p_ropoxy, isopropoxy, n-butoxy, isobutoxy and tert-butoxy. Furthermore, unless -
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stated otherwise, the alkoxy groups can be unsubstituted or substituted with one or

more groups. A substituted alkoxy refers to a ‘(Cl—Cs)aIkoxy substituted with' one or

more‘groups, particularly one to four groups independently selected from the groups

" indicated above as the substituents for the alkyl group.

‘As used herein, the term (C;3-Cyp)cycloalkyl” or “cycloalkyl” whether used alone or
as part of a substituent group, refers to a saturated or partially unsaturated cyclic
hydrocarbon radical including 1, 2 or 3 rings and including a total of 3 to 10 carbon .
atoms; preferably 3 to 8 carbon atoms forming the rings i.e. (C3-Cyo)cycloalkyl or (Cs-
Cg)cycloalkyl group. The term cycIoaIkyI includes bridged, fused-and spiro ring systems
For example, (C3-Cyo)cycloalkyl refers to a cycloalkyl group having 3 to 10 (both

' inclusive) carbon atoms. Representatlve examples of cycloalkyl include, but are not

limited to, cyclobutyl, cyclopentyl, cyclohexyl, 1,2,3,3a-tetrahydropentalene, adamantyl,
norbornyl, tetrahydronaphthalene, bicyclof2.1.0]pentane, bicyclo[4.2.0]octane,
‘bicyclo[2 2.1]heptyl, bicyclo[2.2.1]hept-2-ene, spiro[3.3)heptane, and the like. Unless '
stated OtherWISE (G4 Cg)cycloalkyl may be unsubstituted or substituted with one or

more groups independently selected from the group consisting of (C1 Cs)alkyl, halogen,

‘ han(Cl-Cs)aIkyI, hydroxy, -0O(C;-Cg)alkyl, halo(C;-Cg¢)alkoxy, (Cz-Cy)cycloalkyl, (Cs-
‘ Cm)arYI, heterocyclyl, heteroaryl, amino and cyano.

The term “(Ce-Cyo)aryl” or “aryl” as used herein refers to a monocyclic or bicyclic
hydrocarbon groups having 6 to 10 ring carbon atoms, wherein at least one carbocyclic
ring is having a n electron system. Examples of (Ce-Cjp)aryl ring include, but are not
limited to, phenyl or naphthyl. Unless indicated otherwise, aryl group may be

_ unsubstituted or substituted with one or more groups. A substituted aryl refers to a (Cs-

Cio)aryl substituted with one or more groups, preferably 1 to 7 groups, and more
preferably 1 to 3 groups independently selected from the group eonsisting of (Ci-
Ce)alkyl,” (C;-Cg)alkenyl,* (Cz-CB)alkyVnyl, ' halogen,' halo(C;-Cs)alkyl, hydroxy, -0O-(C;-
Ce)alkyl, halo(C,-Cg)alkoxy, (Cs-Cyg)cycloalkyl, (Ce¢-Cig)aryl, heterocyclyl, heteroaryl,

~ amino and cyano. Aryl groups can be substituted in any desired position. For example, in

monosubstituted aryl such as phenyl, the substituent can be located in the 2-position,
the 3-position, the 4-position or the 5-position. If the phenyl carries two substituents,
they can be located in 2,3-position, 2,4-position, 2,5-position, 2,6-position, 3,4-position

or 3,5-position. Examples of monosubstituted phenyl groups include, but are not limited

to, 2-fluor__ophe'nyl,i 2-ethoxyphenyl, = 2-ethylphenyl, 4-morpholinophenyl,  (4-
ethylpiperazin-1-y!)ph‘enyl or 4-(2-dimethy|aminoethyl)phenyl. Examples of disubstituted
phehyl groups include, but are not limited to, 2 6-diflubrophenyl or 3,5-difluorophenyl.
As used herem the term “heteroaryl”, whether used alone or as part of a
substltuent group, refers to saturated or partially unsaturated 5- to 12-membered,
preferably 5- to 10-membered mo»nocychcor bicyclic aromatic ring system containing 1,
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2, 3 or'4 heteroatoms independently selected from the group consisting df oxygen,
nitrogen and sulfur atom. Representative exa"mples of heteroaryls include, but are not
limited to, furan, pyrrole, thiophene, imidazole, okazole, thiazole, triazole, tetrazole,
benzofuran, indole, benzoxazole, benzothiazole, isoxazole, triazine, purine, 'pyridine,
pyrazine, quinoline, isoquinoline, phenazine, oxadiazole, pteridine, pyridazine,

- quinazolinyl, pyrimidine, isothiazole, quinoxaline (benzopyrazine), tetrazole, pyrido[2,3—

blpyrazine. The oxidized form of the ring nitrogen and sulfur atom contained in the

“heteroaryl to provide the corresponding N-oxide, S-oxide -or S,S-dioxide is also

encompassed in the scope of the present invention.

Furthermore, the heteroaryl groups can be unsubstituted or substituted with one

" or more groups; preferably 1 to 7 groups, more preferably 1 to 3 groups mdependently

selected from the group consisting of halogen, hydroxy, (C;-Cg)alkyl, halo(Ci-Ce)alkyl,
(Ci-Ce)alkoxy, Halo(Cl-CG)aIkoxy, (C3-C10)cycloalkyl, (Cs-Cyg)aryl, heterocyclyl,
heteroaryl, amino, cyano and oxo. The represehtative examples of heteroaryl include,
but are not limited to, pyrrole, pyrazole, imidazole, isothiazole, pyrazine, furan,
thiophenei, triazole, benzothiazble, benzofuran, indole, purine, pyridine, quinoline,
isoquinoline, pyridazine, quinazolinyl, pyrimidine and azocine.

. The term “heteroatom” as‘ used herein, includes nitrogen (N), oxygen (O) and

 sulfur (S). Any heteroatom with unsatisfied valency is assumed to have a hydrogen atom

to satisfy the valency or when the hetercatom is N, it may be substituted with a group
selected from (‘Ci-Ce)aIkyl, -C(0)(Ci-Cy)alkyl, -C(O)O(C;1-Ce)alkyl or -S5(0),(C;-Cg)alkyl.
Suitable (C,-Ce)alky! groups include, but are not limited to, methyl, ethyl, propyl, butyl,

, pentyl hexyl, isopropyl or isobutyl.

As used herein, the term “heterocycloalkyl” refers to saturated or partially
unsaturated 5- to 12 membered preferably 5- to 10-membered monocyclic or bicyclic
rlngvcontamlng at least one heteroatom, preferably, 1, 2, 3 or 4 heteroatoms
independently selected from the group censisting of nitrogen, oxygen, and sulfur. The
representative examples' of heterocyclyl include, but are not Ilimited to,
tetrahydrovaran‘yl," piperidinyl, - piperidino, N-methyipiperidin-3-yl, piperazinyl, N-

v methylpyrrolidin?3-yl, 3-pyrrolidinyl, 2»—pyrro|idon-|-yl, pyrrolidinyl, aziridinyl, pyrrolidino,
: piperazino; morpholinyl, morpholino, thiomorpholinyl, thiomorpholino, tetrahydrofuranyl,

tetrahydrothiofuranyl, and pyranyl.

Furthermore, the heterocycloalky! groups can be unsubstituted or substituted
with- one or more groups; preferably 1 to 7 groups, more preferably 1 to 3 groups
independently selected from the group consisting of halogen, hydroxy, (C1-C6)atkyl,
halo(C;-Ce)alkyl, (C;-Cg)alkoxy, halo(Ci-Cslalkoxy, (Cs3-Cyo)cycloalkyl, (Ce-Cyplaryl,

~ heterocyclyl, heteroaryl, amino, cyano and oxo
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As used herein, the term “isotopic forms” or “isotopically labeled forms” is a
general term used for isotopic forms of the compounds of Formula (I}, wherein one or

more atoms of the compounds of Formula (I) are replaced by their respective isotopes.

. All isotopes of any particular atom or element as specified are contemplated within the

scope of the compbunds of the invention. Examples of isotopes that can be incorporated
into the compounds disclosed herein include, but are not limited to, isotopes of hydrogen

. such as 2H (deuterium or D) and 3H, carbon such as_v“C, 13¢ and #C, nitrogen such as
© BN and !N, oxygen such as %0, 70 and 20, chlorine such as %Cl, fluorine such as !8F

and'sulfur such as 3°S. Substitution with heavier iSotopes, for example, replacing one or

mor'e key carbon-hydrogen bonds - with carbon-deuterium - bond may show certain

therapeutic advantages, resulting from longer metabolism cycles, (e.g., increased in vivo

* half life or reduced dosage requirements), ivmproved safety or greater effectiveness and

hence, may be preferred in certain circumstances. ,

In the context of the present invention, the term “the compounds 6f the present
invention” or “the compounds encompassed in the present invention” are used
interchangeably; and refer to the compounds of Formula (I) and/or the compounds of _b
Formula (IA) and/or the compounds of Formula (IB) and/of the compounds of Formula
(16) as described herein, and encompass within its/their scopé a stereoisomer, a
tautdmer, a pharmaceutically acceptable salt, a pharmaceutically acceptable solvate, a
prodrug, a polymovrph or an N-oxide thereof. The compound(s) of the present invention
can also be referred to herein as “the active cbmpound” or “the active ingredient”,

Within the context of the present invention and as used herein, t_he term
"stereoisomék" is a general term used for all i_sofners of indi\)idual compounds that differ

only in the orientation of their atoms in space. The term stereoisomer includes mirror

. image isomers (enantiomers), mixtures of mirror image isomers (racemates, racemic

'-'mixtures), geometric (cis/trans, syn/anti or E/Z) isomers, and isomers of compounds

with more than one chiral center that are not mirror images of one another
(diastereoisomers). ' '
" As used herein, the term “tautomer” refers to the coexistence of two -or more

compounds that differ from each other only in the position of one (or more) mobilé

. atoms and in electron distribution. For example, proton tautomers (also known as

. prototropic tautomers) include interconversions via migration of a proton, such as keto-

enol and imine-enamine tautomers.
Within the context of the present invention and as used herein, the term
"pharmaceutically acceptab»le'v' means that the carrier, diluent, excipients, and/or salt

must be compatible with the oth_er ingredients of the formulation or composition, and not

- deleterious to the recipient thereof.
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The term "pharmaceutically acceptable salt(s)" as used herein includesV a ‘salt or

_‘ salts of . the active compounds i.e. the compounds of Formula (I) and are brepared with

suitable acids or. bases, depending on the particulaf substituents found on the

compounds described herein. -

As used herein, the term “pharrh'aceutically acceptable solvate” or “solvate(s)”
describe a complex wherein the compound of Formula (I) of the present invention, is
coordinated with a proportiohal amount of a solvent molecule. Specific solvates, wherein

- the solvent is water, are referred to as hydrates.

As used herein, the term “prodrug” refers to a compound that is drug pfecursor,

| which, when administered to a subject undergoes transformation through metabolic

process or chemical transformation in vivo to form an active compound, for example, a _
prodrug aftek being. brought to the physiological pH or thkough enzyr‘ne' action is
converted to active compounds, that' is, 'com.pound of Formula (I) of the present |
invént_ion. In context of the present invention prodrugs can be esters of the compound
of F_ofmu\a' {I), which on metabolism can form an active compound of Formula (I).

vAs uséd herein, the term “polymorph” or “polymorphic form” or “polymorphs”
refers to crystals of the same Compound that differs only in the arrangement and/or
conformation of the molecule in thé crystal lattice.

As_Used herein, the term “N-oxide” refers to the oxide of the nitrogen atom of a

nitrogen-containing heteroaryl or heterocycloalkyl. N-oxide can be formed in the

" hydrogen peroxide. N-oxide refers to an amine oxide, also known as amine-N-oxide, and

is a chemical compound that contains N0 bond.
As uSed herein, the term “S-oxide” refers to an oxide of the sulfur atom (S-oxide)

'or a dioxide of the sulfur atom (S,S-dioxide) of a sulfur-containing heteroaryl or

heterocycloalky'l. S-oxide and S,S-dioxides can be formed in the presence 'of an oxidizihg

" agent, for example, a peroxide such as m-chloro-perbenzoic acid. or oxone.

"~ As used herein, the term “carboxylic acid isostere” refers to a functional group or

a moiety that elicits similér physical, biological and/or chemical properties as a

carboxylic acid moiety. Representative examples of carboxylic acid isostere include, but
are not limited to:

10
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.- The term "pharmaceutically accepfable carrier" as used herein means a nontoxic,

- inert, solid, semi-solid, diluent, encapsulating material or formulation auxitiary of any

.type. A few eXampIes of materials, which can serve as pharmaceutically acceptable

5 carriers inclﬁde, sugars such as lactose, glucose, and sucrose; starches such as corn

starch and potato starch; cellulose and its derivatives such as sodium carboxymethyl

cellulose, ethyl "cellulbse and cellulose acetate; malt; gelatin; talc; as well as other non-

toxic compatible lubri'ca'ntS such as sodium lauryl sulfate and magnesium stearate, as

~ well ‘as coloring agents, releasing age_nts,. coating agents, sweetening,. flavoring and

10 pe‘rfurhing agents; preservatives and antioxidants can also be used in the composition,
' according to the judgment of the formulator. | _ -

As used herein, the term “a disease or a disorder mediated by GPR120” o'r

“"GPR120 medlated disease(s) or dlsorder(s)" refers to a disease or a disorder or a

condition characterized by inappropriate, for example, less than or greater than normal

15  GPR120 activity. A GPR120-mediated disease or disorder may be completely or partially

: mediated by ihappropriate GPR120 activity..
The term “metabolic disorder” as used herein refers to a disorder relating to -

* abnormality of metabolism. Accordingly, in the context of the present invention all the

11
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disorders relating to abnormality of metabolism are encompassed in the term “metabolic
disorders”. |
The term "metabolic syndrome” refers to a cluster of metabolic ebnormalities

- including  abdominal obesity, insulin resistance, glucose intolerance, diabetes,

“hypertension ‘and dyslipidemia. These abnormalities are known to be associated with an

increased risk of vascular events. v _ _
The term “"diabetes mellitus" or "diabetes" refers to a chronic dlsease or

‘ condltlon which occurs when the pancreas does not produce enough msulm or when the -
. body cannot effectively use the insulin it produces. This leads to an increased
- concentration .of glucose in the blood (hyperglycaemia). Two major forms of diabetes are
_ Type 1 diabetes (Insulin-dependent diabetes mellitus) and Type 2 diabetes (Non-insulin

dependent diabetes mellitus (NIDDM)). Type 1 diabetes is an autoimmune condition in
which the insulin-producing B-cells of the pancreas are destroyed which generally results

in an absolute deficiency of insulin, the hormone that regulates glucose utilization. Type

2 diabetes often occurs .in the face of normal or even elevated levels of insulin and can

result from the inability of tissues to respond appropriately to insulin. Other categories of

»diabetes include gestational diabetes (a state of hyperglycemia which develops during

pregnancy) and "other" rarer causes (genetic syndromes, acquired processes such as
pancreatitis, diseases such as cystic fibrosis, exposure to certain drugs, vivruses, and
unknown causes) .

The term “subject” as-used herein refers to an animal, preferably a mammal and
most preferably a human. The term “mammal” used herein refers to warm-blooded

vertebratev animals of the class ‘mammalia’, including humans, characterized by a

' covering of hair on the skin and, in the female, milk-producing mammary glands for

nourishing the young. The term mammal includes animals such as cat, dog, rabbit, bear,

: fox,_wolf, monkey, deer, mouse, pig and human. In the context of the present invention,

the phrase “a subject in need thereof” means a subject (patient) in need of the -
treatment for the disease or disorder that is mediated'by GPR120. Alternatively, the

_ phraSe a subJect in' need thereof” means a subJect (patient) dlagnosed havmg a disease
- or a disorder that is mediated by GPR120.

As used herein, the terms "treatment”, "treat", “treating” and "therapy" and the
like refer to alleviate, slow the progression, attenuation, or cure of existing dlseases or
condition (e.g. diabetes). Treatment also includes curing, preventing development of or
alleviating to some extent, one or more of the symptoms of the diseases or condition.

~ As used herein, the term“‘prdphylakis”, used .interchangeably with the terms

“}prevention” or "preventing” means preventing or reducing the probability of the

' occur_rence of a clinical disease-state. Subjects are selected for preventative therapy

based on factors that are known to increase risk of suffering a clinical disease state or a

12
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| condition, compared to the general population. "Prophylaxis” therapies can be divided
“into (a) primary prevention and (b) secondary prevention. Primary prevention is defined

as :t'reatment in a subject that has not yet presented with a clinical disease state cr a

condition, whereas secondary prevention is defined as preventing a second-occurrence of

" the same or similar clinical disease state.

The term “compound(s) for use” as used herein embrace any one or more of the

tfoIIowing: (1) use of compound(s), (2) method of use of compound(s), (3)>use in the
‘ tre_atment of, (4) the use for the manufacture of pharmaceutical composition /
.. medicament for treatment/treating or (5) method of treatment / treating / preventing /

reducing / inhibiting comprising administering an effective amount of the compound of
the present invention to a subject in need thereof.

. As used herein, the term, “therapeutically effective amount” refers to an amount
of a compound of Formula (I) or a pharmaceutlcally acceptable salt thereof or a
compOSItlon comprlsmg a compound of Formula (I) or a salt thereof, effective in
producing the desired therapeutic response in‘a subject sufferlng from a dlsease or
disorder mediated by GPR120. An example of a disease or disorder mediated by GPR120
is diabetes such as type 2 diabetes. Particularly, the term "therapeutically effective
amdunt"- includes the amount of a compound (in the context of the present invention,
the compound of Formula (I) or a pharmaceutically acceptable salt thereof), when
administered that induces a positive modification in the disease or disorder to be treated
or is sufficient to prevent development of, or alleviate to some extent one or more of the
symptoms of the -disease or disorder being treated in a subject. In respect of the

,therapeutic amount of the compound, consideration is also given that the amount of the
~ compound- used for the treatment of a subject is low enough to avoid undue or severe

side effects, within the scope of sound medical judgment The therapeutically effective
amount of the compound or composntlon will vary with the particular condition (in the
context of the present invention, the disease or disorder that is mediated by GPR120)
being treated, the age and physical condltlc_)n of the subJect, the severity of the condition

_ being treated or prevented, the duration of the treatmént, the nature. of concurrent

»th_erapy’, ‘the specific compound -or composition empioyed, the particular

pharmaceutically acceptable carrier utilized and other related factors.

As used herein, the term “GPR120 agonist(s)” refers to the compound(s) of
Formula (I) of the present invention or a tautomer, a stereoisomer, a pharmaceutically -
acCeptabie_ salt, a pharmaCeuticalIy acceptable solvate, a prodrug, a polymorph, an N-

- oxide, a S-oxide or a carboxylic acid isostere thereof; which binds to, activates,

. increases, stimulates, potentiates,  sensitizes or upregulates GPR120 receptor and

promotes insulin sensitization.

13
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In one aspect, the present invention relates to a compound of Formula (I),

" (R%n

’ whereln,

"Ring A'is. 3 to 10-membered cycloalkyl 5- to 12-membered heterocycloalkyl; (Ce-

Cio)aryl or 5- to 12-membered heteroaryl; wherein the heterocycloalkyl and the

-heteroaryl contam 1, 2, 3 0or 4 heteroatoms lndependently selected from the group

consisting of N OandsS;

~Ring B and Ring C are independently seleeted from (C¢-Cyg)aryl or 5- to 12-membered

heterc)_aryl containing 1, 2.0or 3 heteroatoms ‘independently selected from the group

consisting of N, O and S;

4

5 5 .
, R® or R

IR
.-ins_%.‘: g_ e v —R*

' wherein % represents a point of attachment;
“Ris hydrogen or (C;-Cg)alkyl;

R!, R? and R3 at each occurrence are independently selected from the group consisting of

' hydrogen, halogen, (C;-C¢)alkyl, halo(C;-Cs)alky!, 3- to 10-membered cycloalkyl and 5-

to 12-membered heterocycloalkyl; or two R! are combined together with Ring A to form -
a 3- to 6-membered cycloalkyl or 5- to -12-rnembered' heterocycloalkyl;.

,‘ R* and R’ are independently selected from the group consisting of hydrdgen and (C,-

Ceo)alkyl; _
R> and RS are independently selected from the group consisting of hydrogen, halogen
and (C;-Ce)alkyl; '

m, n and p are each integer independently selected from 1, 2 and 3;

" wherein,
- 25 -
', independently selected from the group consisting of halogen, hydroxy, cyano, nitro, (C;-

- (Ci-Colalkyl is unsubstituted or substituted with one or more groups

14
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" Ce)alkyl, halo(C;-Ce)alkyl, -O_(Cl-Cs)alkyl, (C3-Cg)cycloalkyl, (‘Cie—Clo)aryl[

heter'ocycloalkyl and heteroaryl; ,
cycloalkyl is @ 3- to 10-membered ring, which is unsubstituted or substituted
with one or more groups independantly selected from the group consisting of (C;-

_C6)alkyl, halogen, hydroxy, -0O-(C;-Cg)alkyl, (Cg—Cm)cycloalkyI, (Cs-Cyp)aryl,
. heterocycloalkyl, heteroaryl, amino and cyano;

heteroaryl is a 5- to 12-membered ring, which is unsubstituted or substituted

with one or more groups independently selected from the group consisting of (Ci-

Ce)alkyl, halogen, hydroxy, -0-(C;-Cg¢lalkyl, (Cs3-Cyo)cycloalkyl, (Ce-Cyo)aryl,
heter'ocydoalkyl, heteroaryl, amino and cyano;

| h'e'ter'ocycloalkyl is é 5- to 12-membered ring, which is unsubstituted or

~ substituted with one or more groups independently selected from the group consisting of

(Cl-Cs)aIkyl, halogen, hydroxy, -O—(Cl-Cs)aIkyl, (C3-Clo)cycloalkyl, (Cs-Cyp)aryl,
heterocycloalkyl, heteroaryl, amino and cyano_;' '
halogen is chlorine, bromine, iodine-or fluorine;

or a stereoisomer, a tautomer, a pharmaceutically acceptable salt, a pharmaceutically

‘acceptable solvate, a prodrug, a polymorph, N-oxide, S-oxide, or a carboxylic acid

isostere thereof.

'In an embodiment, the present invention encompasses a compound of Formula
(I), wherein Ring A is unsubstituted or substituted 3- to 10-membered cycloalkyl.

In one embodiment, the presént inventioh .encompasses a compound of Formula
(I), wherein Ring A is unsubstituted or substituted 5- to 12-membered heterocycloalkyl
containing 1, 2, 3 or4 heteroatoms independently selected from the group consisting of

N, OandS.

In an embodiment, the present invention encompasses a compound of Formula
(I), wherein Ring A is unsubstituted or substituted (Cs-Cio)aryl.

In an embodiment, the present invention encompasses a compound of Formula
(I), wherein Ring A is 5-to 12-rhembered hetefoaryl contaiﬁing 1, 2, 3 or 4 heteroatoms -
indépendently selected from the group consisting of N, O and S. ‘ |

' In an embddiment, the present invention encompasses a compound of Formula

(0, w'herein Ring A is unsaturated or partially unsaturated (Cg-Cyg)aryl.

In an embodiment, the present invention encompasses a compound of Formula
(D), wherein Ring A is unsaturated or partially: unsaturated 5- to 12-membered
heteroaryl. -
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In an embodiment, the present invention encompasses a compound of Formula
Z S & O -
Y ) . , or I~

(), wherein Ring A is v b ~

g represents a point of attachment to Ring B.

In an embodiment, the present invention encompasses a compound. of Formula

' (I), wherein Rlng B is unsubstituted or substituted (Cs-Cyp)aryl.

. In an embodiment, the present invention encompasses a compound of Formula -

(1), wherein Ring B is 5- to 1™ membered heteroaryl containing 1, 2 or 3 heteroatoms

' independently selected from the group vconsisting of N, Oand S.

In an embodiment, the present invention encompasses a compound of Formula
(I), wherein Ring B is unsubstituted or substituted phenyl. _
In an embodlment the present invention encompasses a compound of Formula

(D), whereln Ring B is unsubstituted or substituted phenyl, and R2 is located at para

posutlon to Ring A and is as defined above; and nis 1..
In an embodiment, the present invention encompasses a compound of Formula

~ (I), wherein Ring B is phenyl and R? is halogen located at para position to Ring A and is
_as defined above; and nis 1. '

~ Inan embod‘iment, the pfesent invention encompasses a compounid' of Formula
(I), wherein Ring C is unsubstituted or substituted (Ce-Cio)aryl.
- In an embodiment,. the_ present invention encompasses a compound of Formula _'
(0, whe‘rei'n‘ Ring C is 5- to '12-n'iembered heteroaryl containing 1, 2 or 3 heteroatoms
independently_selected from the group consisting of N, O and S. '
o In an embodiment, the present invention encompasses a compound of Formula

"~ (I), wherein Ring C is unsubstituted or substituted phenyl, or unsubstituted or

substituted 5- to 6- membered heteroaryl.
In an ‘embodiment, the present invention encompasses a compound of Formula
(D), vwhereln Ring C is unsubstituted or substltuted phenyl

In an embodiment, the present invention encompasses a compound of Formula

- (D), wherein Ring C is unsubstituted or substituted 5- to 6- membered heteroary!.

In an ‘embodiment, the present invention encompasses a compound of Formula

-(I),_.wherein Ring C is unsubstituted or substituted phenyl, or unsubstituted or

substituted 6-membered heteroaryl.
" In an embodiment, the present invention encompasses a compound of Formula -
(D), wherein' two R! are combined together with Ring A to form a 3- to 6-membered

" cycloalkyl or 5- to 12-membered heterocycloalkyl.
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In an embodiment, the preseht' invention encompasses a compound of Formula
(1), -wherein two R1 are combined together with Ring A to form a 3- to 6-membered
cycloalkyl. |

In an embodiment, the present invention encompasses a compound of Formula
(I), wherein Ring- B is unsubstituted or substituted phenyl; Ring C is unsubstituted or
substituted phenyl, or unsubstitutéd. or substituted 5- to 6- membered het'ero'aryl; R? is |

. Ipca’ted at para position to Ring A and is as ‘defined above; R? is hydrogen; and m & n

are 1. _
In an embediment, the present invention encompasses a compound of Formula

(D), wherein Ring B is unsubstituted or substituted phenyl; Ring C is unsubstituted or .
. substituted phe'nyl, R? is halogen located at para position to Ring A; R® is hydrogen; and

m &n are 1. v v
~In an embodiment, the present invention encompasses a compound of Formula

g - (1), wherein Ring B is unsubstituted or substituted phehyl; Ring C is unsubstituted or

15
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. substituted 5- to 6- membered heteroaryl; R? is located at para position to Ring A and is

as defined above; R3 is hydrogen; and m & n are 1.

In an embodiment, the present invention encompasses a compound of Formula

(1), wherein Ring B is unsubstituted or substituted (Cs-Cyo)aryl or 5- to 12-membered

heteroaryl; Ring C.is unsubstituted or’sub'stituted (Cs-Cyo)aryl-or 5- to 12-membered
heteroaryl; Ring A is saturated or partially unsaturated 5- to 12-membered bicyclic

“heteroaryl or 5- to 12-membered bicyclic heterocycloalkyl; X, R, R?, R®, m, n & p are as

defined ébove.

In an embodiment, the present invention encompasses a compound of Formula

(1), wherein Ring B is unsubstituted or substituted (Ce-Cig)aryl or 5- to 12-membered

heteroaryl; Ring C is unsubstituted or substituted (C6-C10)'aryl or 5- to 12-membered -

_ heteroaryl; Ring A is 5- to 6-membered monocyclic heteroaryl; R* is 3- to 10-membered
* cycloalkyl; X, R?, R%, m, n & p are as defined above.

In an embodiment, the present invention encompasses a compound of Formula

" (I),-whereih Xis % 4 % , wherein g represents a point _of attachment.

In an embodiment; the present invention encompasses a compound of Formula .
_ iy VL{%
.

(1), wherein X is- R® , wherein R* and R® are as defined above, and g

© represents a point of attachment. -
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In an embodiment, the present invention encompasses a compound of Formula

R* /
R7 % RS

T

(1), wherein X is RS, wherein R* R®, R® and R’ are as defined above, and

g represents a point of attachment.

In another embodiment, the present lnventlon encompasses a. compound of

: Formula (I), wherein R is hydrogen.

In another: embodlment the present mventnon encompasses a compound of

“Formula (I), wherein R is (C;-Cg)alkyl.

In an embodiment, the compound of Formula I encompasses a compound of

- Formula IA;

(R?),

» Formula IA
wherein, : :
Ring. A is 3- to 10-membered cycloalkyl, 5- to 12-membered heterocycloalkyl; (Ce- -
Cio)aryl or 5- to 12-membered heteroaryl, wherein the heterocycloalkyl and the
heteroaryl contain 1, 2, 3 or 4 heteroatoms independently selected from the group
consisting of N, O and S; ' '

- Ring B and Rin'g C are independently selected from (Cg-Cyp)aryl or 5- to 12-membered

heteroaryl containing 1 2 or 3 heteroatoms lndependently selected from the group

~consisting of N, O and S;

R |s>hydrogen or (C1-C5)alkyl; '

R!;, R?and R3 at each occurrence are independently selected from the group consisting of

hydrogen, halogen (C1 Ce)alkyl, han(C1 Ce)alkyl 3- to 10-membered cycloalkyl and 5-
to 12-membered heterocycloalkyl

m, n and p are each an integer independently selected from 1, 2 and 3;
wherein, ‘ |

o (Cy-Celalkyl is unsubstituted or substituted with one or more groups »
independently selected from the group consisting of halogen, hydroxy, cyano, nitro, (C;-

18
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7 Cs)alkyl' ~halo(C;-Ce)alkyl, -O(C,-Cg)alkyt, (C3-Cyo)cycloalkyl, (Cs-Cyg)aryl,

o heterocycloalkyl and heteroaryl
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: cycloalkyl is a 3- to 10-membered ring, which is unsubstltuted or substituted

'with one or more groups independently selected from the group consisting of (C;-

Ce)alkyl, halogen, hydroxy, -0O-(Ci=Ce)alkyl, (Cs-Cjo)cycloalkyl, (Ce¢-Cyp)aryl,
hete‘rocycloalkyl, heteroaryl, amino and cyano; |
heteroaryl is a 5- to 12-membered ring, which is unsubstituted or substituted
with- one or more groups-independently selected from the group consisting of (Ci-
Cs)alkyl‘, ' halogen, hydroxy, -0-(C;-Celalkyl, (Cs5-Cjo)cycloalkyl, (Ce-Cyg)aryl,

heterocycloalkyl, heteroaryl, amino and cyano;

heterocycloalkyl is a 5- to 12-membered ring, which is unsubstituted or
'substj‘tuted with one or more groups independently selected from the group consisting of

. (Cy-Cg)alkyl, halogen, hydroxy, -0-(C;-Ce)alkyl, (C3-Cyo)cycloalkyl, (Ce-Cio)aryl,
" heterocycloalkyl, heteroaryl, amino and cyano; v

halogen is chlorine, bromine, iodine or fluorine;
or a stereoisomer, a tautomer, a pharmaceutically acceptable salt, a

. pharmaceutically acceptable solvate, a prodrug, a, polymorph, N-oxide, S-oxide, or a

carboxylic acid.isostere thereof.
In an embodiment, the compound of Formula (I) encompass'es the_’ compound of
Formula IA, wherein Ring A is 3- to 10-membered cycloalkyl, 5- to 12-membered

: heterocycloalkyl (Cs-Cig)aryl or 5- to 12 membered heteroaryl

Ring B'is (C6 Cm)aryl

Ring Cis (G- Clo)aryl or 5- to 12- membered heteroaryl;

R!, R?and R3 at each occurrence are mdependently selected from the group consisting of

' hydrogen, halogen, (C;-Ce)alkyl, 3- to 10-membered cycloalkyl and 5- to 12-membered

heterocycloalkyl; -
m, n and p are each integer independently selected from 1 or 2, and

} R is hydrogen or (C;-Cg)alkyl.

In an embodlment the compound of Formula (I) encompasses the compound of
Formula IA, wherein Ring A is 5- to 12-membered heterocycloalkyl, (CG-CIO)_aryI or 5- to

- 12-membered heteroaryl;

Ring B is (Ce- Clo)aryl
Ring C is (Cs-Cjo)aryl or 5- to 6- membered heteroaryl

- R' is hydrogen, halogen, (C;-Cg)alkyl, 3- to 10-membered cycloalkyl or 5- to 12-
“membered heterocycloalkyl; :

R? and R? at each occurrence are independently selected from the group consisting of

_hydrogen, halogen and (C;-Cg)alkyl; _
_ m, n and p are each integer independently selected from 1 or 2; and
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~Ris nydrogen or (C;-Ce)alkyl.

In an embodiment, the compound of Formula (I) encompasses the compound of
Formula IA, wherein Ring A is .5- to 12-membered heterocycloalkyl or 5- to" 12-
membered heteroaryl;

~ Ring B is phenyl;

Ring C is phenyl or 5- to 6-membered heteroaryl;

Rt _IS hydrogen, halogen, (C;-C¢)alkyl, 3- to 10-membered cycloalkyl ‘or 5- to 12-

membered heterocycloalkyl;

R? and R3? at each occurrence are mdependently selected from the group consisting of

~ hydrogen and halogen;
m, n and p are 1; and

R is hydrogen or (C;-Cs)alkyl.
In an embodiment, the compound of Formula (I) encompasses the compound of

- Formula IA wherem Rlng A is 5- to 12-membered heterocycloalkyl or 5- to 12-

membered heteroaryl;

* Ring B is phenyl;

Ring Cis phenyl or 6- membered heteroaryl;

- Rlis hydrogen, halogen, (C;-Cg)alkyl, 3- to 10-membered cycloalkyl or 5- to 12-
, membered heterocycloalkyl

|s halogen;

3 is hydrogen or halogen;

~m,nandparel; and

R is hydrogen or (C,;-Cs)alkyl.

In'an embodiment, the compound of Formula (I) encompasses the compound of

Formula IA, wherein Ring B is unsubstituted or substituted phenyl.

' In'_an embodiment, the compound of Formula (I) encompasses the: compound of .

Formula IA, wherein Ring B is unsubstituted or substituted phenyl, and.R2 is located at

~ para position to Ring A and is as defined above; and n is 1.

. In an embodiment, the compound of Formula (I) encompasses the compound of

" Formula IA, wherein Ring B is phenyl and R? is halogen located at para position to Ring

A; andnis 1.
In an_embodiment, the compound of Formula (I) encompasses the compound of

Formula IA, whereln ng C is unsubstituted or substltuted phenyl, or: unsubstituted or

: substltuted 5- to 6- membered heteroaryl.

~Inan embodlment the compound of Formula (I) encompasses the compound of
Formula IA wherein Ring C is unsubstituted or substituted phenyl.
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| In an embodiment, the compound of Formula (I) encompaSses the compound of -
Formula 1A, wherein Ring C is unsubstituted or substituted 5- to 6- membered

: heteroéryl.

In an embodiment, the compound of Formula (I) encompasses the c'ovmpound of
Formula IA, wherein Ring B is unsubstituted or substituted phenyl' Rlng C is

~ unsubstituted or substltuted phenyl, or unsubstituted or substituted 5- to 6- membered
heteroaryl; R2 is located at para position to Ring A and is as defined above; R?® is

hydrogen; and m & n are 1. )
In an embodiment, the compound of Formula (I) encompasses the compound of

.Formula. IA, wherein Ring B s unsubstituted or substituted phenyl; Ring C is

unsubstituted or substituted phenyl, or unsubstituted or substituted 6-membered
heteroaryl; R? is halogen located at para position to Ring A; R® is hydrogen; and m & n .
arel. ‘ | k .
 In another aspect, the compoUnd of Formula I encompasses a compound of

Formula IB; .

Formula IB

Ring A is 3- to iO-membered cycloalkyl, 5- to 12-membered heterocycloalkyl; (Ce-
Cio)aryl or 5- to 12-membered heteroaryl, wherein the heterocycloalkyl and the

. heteroaryl contain 1, 2, 3 or-4 heteroatoms mdependently selected from the group
~ consisting of N Oands;
~Ring B and.Ring C are lndependently selected from the group consisting of (Cg-Cyo)aryl

or 5 to- 12 membered heteroaryl -containing -1, 2 or 3 heteroatoms mdependently :
selected from the group consisting of N, O and S;

“Ris hydrogen or (Ci-Cg)alkyl;

R!, R and R3 at each -occurrence are independently selected from the group consisting of

hydrogen halogen (C;-Ce)alkyl, han(C1 C6)alkyl 3 to 10-membered cycloalkyl, and 5-
R*is mdep_endently selected fro_m hydrogen or (C;-Cg)alkyl;

RSis independ_ently.selected fromhydrogen, halogen or (C;-Cg)alkyl;
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m, n and p are each an integer independently selected from 1, 2 and 3;

~wherein,

(C1-Cg)alkyl is unsub_stitﬁted or substituted with one or more .groups

~independently selected from the group consisting of halogen, hydroxy, cyano, nitro, (Cs-

Ce)alkyl, ~  halo(C;-Cg)alkyl, -O(Cl-Cs)aIkyI, (C3-C10)cycloalkyl, '(Cs-Clo)aryI,
heterocycloalkyl and heteroaryl;

_cYcloaIkyl is a 3- to 10-membered ring', which is unsubstituted. -or substituted

_with one or more groups independently selected from the group consisting of (Ci-

Ce)alkyl, halogen, hydroxy, -0-(C;-Ce)alkyl, (Cs3-Cjyp)cycloalkyl, (Ce-Cyg)aryi,
heterocycloalkyl, heteroaryl, amino and cyano; R

hete‘roaryl is @ 5- to 12-membered ring, which. is unsubstituted or substituted
with one or more groups independently selécted from the group consisting of (C;- -
Co)alkyl,  halogen, hydroxy, -O-(Ci-Ce)alkyl, = (C3-Cyo)cycloalkyl, - (Ce-Cyo)aryl,
heterocycloallkyl,'h"eteroaryl, amino and cyano;

'heterocycloalkyl is a 5- to 12-membered ring, which is unsubstituted or
substituted with one or more groups indepéndently selected from the group consisting of
(Ci-Cglalkyl, halogen, hydroxy, -0-(Ci-Cglalkyl, (Cz-Cio)cycloalkyl, (C(,-Cl'o)aryl,

heterocycloalkyl, heteroaryl,’ami’no and cyano;

halogen is selected from chlorine, bromine, ioding or fluorine;

or a stereoisomer, a tautomer, a pharmaceutically acceptable salt, a pharmaceutically

" acceptable solvate, a prodrug, a polymorph, N-oxide, S-oxide, or a carboxylic acid
~ isostere there.of.' ' v

In 'anvembodkiment, the compound of Formula (I) encompasses the compound of
Formula IB, wherein Ring A is 3- to 10- membered cycloalkyl, 5- to 12-membered
heterocycloalkyl; (Cs-Cyp)aryl or 5- to 12-membered heteroaryl;

- Ring B is (C¢-Cyp)aryl;

Ring-C is (Cs-Cyo)aryl and 5-to 12-membered heteroaryl;

: R‘,Rz'a_nd R3'at each occurrence are independently selected from the group consisting of
' hydrogen, halogen, (C;-Cg)alkyl, 3- to 10- membered cycloalkyl and heterocycloalkyl;

m, n and p are each integer independently selected from 1 or 2,
R*is independently selected from hydrogen or (C;-Ce)alkyl;
R3is indebendehtly selected from hydrogeh, halogen or (C;-C¢)alkyl énd
R is hydrogen or (C;-Cg)alkyl. | .
In an embodiment, the compound of Formula (I) encompasses the compound of
Formula IB, -wherein Ring A is 5- to 10-membered heterocycloalkyl or 5- to 10-

.membered heteroaryl;

Ring B is (Cs-Cyo)aryl; .
Ring C is (C¢-Cyp)aryl or 5- to 6-membered heteroaryl;
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R' is hydrogen, halogen, (C;-Cg)alkyl, 3- to 10-membered cycloalkyl or 5- to 12-

" membered heterocycloalkyl;

R? and R® at each occurrence are independently selected from the group consisting of

' hydrogen, halogen and (C;-Cg)alkyl;
“m, n and p are each integer independently selected from 1 or 2;

R*and R’ are hydrogen, and

“Ris hydrogen or (Ci-Ce)alkyl.

- In an embodiment, the compound of Formula (I) encompasses the compound of |

_Formula IB, wherein Ring A is 5- to 10-membered heterocycloalkyl or 5- to 10-
- membered heteroaryl;

Ring B is (Ce-Co)aryl;

"Ring Cis (Cs-Cyp)aryl or 5--to 6-membered heteroaryl;
R! is hydrogen, halogen, (C;-Cg)alkyl, 3- to 10-membered cycloalkyl or 5- to 12- - -

membered Mterocycloalkyl;
R? and R® at each occurrence are independently selected from the group consisting of
hydrogen and -halogen;

“m,nandparel;

R*and R®are hydrogen, and

. Ris hydrogen or (C;-Ce)alkyl.

~ In an -embodiment, the compound of Formula (I) encompasses the compound of .
Formula IB, wherein Ring A is 5- to 12-membered heterocycloalkyl or 5- to 12-
membered heteroaryl; '

* Ring B is phenyl;

Ring Cis phenyl or 5- to 6-membered heteroaryl;
R! is hYdrogen, halogen, (C;-Cg)alkyl, 3- to 10-membered cycloalkyl or 5- to 12-

" membered heterocycloalkyl;

R?and R? are independently selected from the group consisting hydrogen and halogen;

~m,nandp are 1;

R*and R%are hydrogen, and
R is hydrogen or (C;-Cg)atkyl. »

- In an embodiment, the compound: of Formula. (I) encompasses the compound of
Formula IB, wherein  Ring A is 5- to 10-membered heterocycloalkyl or 5- to 10-
membered heteroaryl;

Ring B and Ring C are phenyl;

R! is hydrogen, halogen, (C;-Cg)alkyl, 3- to 10-membered cycloalkyl or 5- to 12-

-membered heterocycloalkyl;

R?and R3 are independently selected from hydrogen or halogen;
m, nand p are 1; ’
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R*and R®are hydrogen, and
R is hydrogen or (C,-Cg)alkyl.
~ In'an embodiment, the compound of Formula (I) encompasses the compound of

: Formula 1B, wherein Ring B is unsubstituted or substituted phenyl.

In an embodiment, the compound of Formula (I) encompasses the compound of
Formula IB, wherein Ring B is unsubstituted or substituted phenyl, and R? is located at
para posit}on to Ring A; and n is 1.

'_ In an embodiment, the compeund of Formula (I) encompasses the compound of
Formula IB wherem Ring B is phenyl and R? is halogen located at para pos:tlon to Rlng’
A; and n IS 1. '

-In an embodiment, the compound of Formula (I) encompasses the compound of

Formula 1B, wherein Ring C is unsubstltuted or substltuted phenyl, or unsubstituted or

substltuted 5- to 6- membered heteroaryl.
In an embodiment, the compound of Formula (I) encompasses the compound of '

Formula IB, wherein Ring C is unsubstituted or substituted phenyl.

In an embodiment the compound of Formula (I) encompasses the compound of

Formula 1B, wherem Ring C is unsubstituted or substituted 5- to  6- membered

heteroaryl .
~ In an embodiment, the compound of Formula (I) encompasses the compound of

-Formula IB, wherein Ring B is unsubstituted or substituted phenyl; Ring C is

unsubstituted or substituted phenyl, 'or unsubstituted or substituted 5- to 6- membered
heteroaryl R?'is located at para posutlon to Ring A and is as defined above R3 i
hydrogen andm&narel. ’

‘In an embodiment, the compound of Formula (I) encompasses the compound of
Formula. 1B, wherein Ring B is unsubstituted or substituted phenyl; Ring C is
unsubstituted or substituted phenyl, or unsubstituted or substituted 5- to 6- membered
heteroaryl; R? is halogen located at para position to Ring A; R3 is hydrogen; and m & n .
are 1. ‘ _ ’

In an embodiment, the compound of Formula (I) encompasses the compound of
F_ormula 1B, wherein Ring B is unsubstituted or substituted phenyl; Ring C is
unsubstituted or substituted phenyl, or unsubstituted or substituted 6- membered ‘
heteroaryl R? is halogen located at para position to Ring A; R® is hydrogen m & n are 1;
and R*and R®are hydrogen.

In another aspect, the compound of Formula I encompasses a compound of

~ Formula IC,

24



10

15

20

25

30

WO 2016/125182 PCT/IN2016/000035

(R,

(IC)

(R,

Formula IC

wherem

Ring A is 3- to 10- membered cycloatkyl, 5- to- 12-membered heterocycloalkyl; '(Cs-

Cio)aryl or 5- to 12-membered heteroaryl, wherein the heterocycloalkyt and the

“heteroaryl contain 1, 2, 3 or 4 heteroatoms independently selected_ from the group

consisting of N, O and S;
Ring B and Ring C are independently selected from the group consisting of (Ce-Cyo)aryl “
or 5- tof12-membered' heteroaryl containing 1, 2 or 3 ‘heteroatoms independently
selected from the group consisting of N, O and S;

R is hydrogen .r')_r-(_Cl-Cs)alkyI; '

R, R? and R.3 at each occurrence is independently selected .'from the group consisting of
hydrogen, halogen, (C;-Cg)alkyl, halo(C;-C¢)alkyl, 3- to 10-membered cycloalkyl and 5-

“to 12-membered heterocycloalkyl;

R* and R are independently selected from hydrogen or (C;-Cs)alkyl; _
R> and R® are independently selected from the group consistihg of hydrogen, halogen
and (C;-Cg)alkyt;

’ m; n and p are each an'integer independently selected from 1,2 of'3;

wherein,

(Cy-Celalkyl is unsubstituted or substituted with one or more groups

independently.selected from the group consisting of halogen, hydroxy, cyano, nitro, (C;-

Ce)alkyl, halo(Cl—Cs)alkyI, -O(C;-Cealkyl, (C3-C10)cyclbalkyl, (Cs-Cyp)aryl, heterocyclyl

and. heteroaryl;
cycloalkyl is @ 3- to 10-membered ring, which is unsubstltuted or substituted
with',one or more groups mdependently selected from the group consisting of (C;-

» Cs)alkyl, halogen hydroxy, -O-(C,- Ce)alkyl (C5-Cyo)cycloalkyl, (Cs-Cyg)aryl, heterocyclyl,

heteroaryl, amino and cyano; »

heteroaryl is.a 5- to 12 membered ring, which is unsubstituted or substltuted»
wit'h one or more groups independently selected from the group consisting of (C;-
Cs)alkyl', halogen, hydroxy, . -0-(C;-Cglalkyl, (C3-Cyp)cycloalkyl,  (Ce-Cyglaryl,
heterocyclo:alkyl, heteroaryl, amino and cyano; | - '
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hetero'cycloalkyi is a 5- to 12-membered ring, which is unsubstituted or
substituted with one or more groups independently selected from the group consisting of .
(Ci-Ce)alkyl, halogen, hydroxy, -0-(C{-C¢)alkyl, (C3-C10)cycloalkyl, (Cs-Cyo)aryl,

~ heterocycloalkyl, heteroarYI, amino and cyano;

halogen is selected from chlorine, bromine, iodine or fluorine;

or a stereoisomer, a tautomer, a pharmaceutically acceptable salt, a pharmaceutically

- acceptable solvate, a prodrug, a polymorph,'v N—oxide, S-oxide, or a carboxylic acid _

isostere thereof.

In anemquiment, the compound of Formula (D) encompasses the compound of
Formula IC,-wherein Ring A is 3-.to 10-membered. cycloalkyl, 5- to 12-membered .
heterocycloalkyl (Ce-Cyo)aryl or 5- to 12- membered heteroaryl; '

" Ring B is (Cs- Clo)aryl
' Ring Cis (C¢-Cyo)aryl or 5-to 12-membered heteroaryl;

R!, R?and R® at each occurrence are independently selected from the group consisting of

hydrogen, halogen, (C;-Cg)alkyl, 3- to 10-membered cycloalkyl and heterocycloalkyl;

.m, n and p are each integer independently selected from 1 or 2,

R* and R are independently selected from hydrogen or (Cy-Ce)alkyl;

RS and R® are independently selected from hydrogen or halogen; and

R is hydrogen 'or.(Cl—CG)alkyl.

' In an embodiment, the compound of Formula (I) encompasses the compound of
Formula IC, wherein Ring A is 3- to 8-membered cycloalkyl, 5- to 10-membered
heterocycloalkyl or 5- to 10-membered. heteroaryl '

Ring B is (C6 Cm)aryl

Ring Cis (C6—Clo)aryl or 5-to6- membered heteroaryl;

R! is hydrogen, halogen, (Cy1-Ce)alkyl, 3- to 10-membered cycloalkyl or 5- to 12-
membered. heterocycloalkyl; ' '
R? and R3? at each occurrence are independently §elected from the group consisting of
hydrogen, halogen and (Ci-Ce)alkyl; |

m, n and p-are each integer independently selected from 1 or 2;

R* and R” are hydrogen;

> and R® are independently selected from hydrogen or halogen and

', R is hydrogen or (C;-Cg)alkyl.

In an embodiment, the compound of Formula (I) encompasses the compound of
Formula IC, whereln Ring A is 5- to 10-membered heterocycloalkyl or 5- to 10-

" membered heteroaryl

Ring B is phenyl;

- Ring. C is phenyl or 5 to 6- membered heteroaryl

‘26.



10

15

20

25

30
Formula IC, wherem Ring C is unsubstituted or substituted phenyl.

35

WO 2016/125182 PCT/IN2016/000035

- R! is“hydrogen, halogen, (C,;-Cg)alkyl, 3- to 10-membered cycloalkyl or 5- to 12-

membered heterocycloalkyl;

RZand R? are independently selected from hydrogen or halogen;
m, nand p are 1; '

R*and R’ are hydrogen;

R® and RS are halogen; and

~ Rishydrogen or (C;-Cg)alkyl.

In an embodlment the compound of Formula (I) encompasses the compound of
Formula IC, wherein Ring A is 5- to 10-membered heterocycloalkyl or 5- to 10-
membered heteroaryl;

Ring B and Rihg C are phenyl; v

Rl_is hydrogen, halogen, (C;-Cg)alkyl, 3- to 10—’membered cycloalkyl or 5- to 12-
membered heterocycloalkyl; ‘

R2and R are hydrogen or halogen;

m,nandparé 1; '

R*and R’ are hydrogen;

R® and R® are halogen; and

R is hydrogen or (C,-Cg)alkyl.

In an embodiment, the compound of Formula (I) encompasses the compound of

- Formula IC, wherein Ring B is unsubstituted or substituted phenyl.

In an embodiment, the compound of Formula (I) encompasses the compound of
Forrhula IC, wherein Ring B is unsubstituted or substituted phenyl, and R? is located at
para positidn,_to‘ Ring A and is as defi_ned above; and n is 1.

In an embodiment, the compound of Formula (I) encompasses the 'compound of
Formula IC, wherein Ring B is phenyl and R? is halogen located at para position to Ring
A; and nis 1. '

In an embodlment the compound of Formula (I) encompasses the ‘compound of

Formula IC, wherein Ring C is unsubstituted or substituted phenyl, or unsubstituted or

substituted 5- to 6- membered heteroaryl.
In an embodlment the compound of Formula (I) encompasses the compound of

In an embodiment, the compound of Formula (I) encompasses the compound of
Formula IC, wherein Ring C is unsubstituted or substituted 5- to 6-membered heteroaryl.

~ In an embodiment, the compound of Formula (I) encompasses the compound of

~Formula IC, wheréin Ring B is un_sub‘stituted or substituted phenyl; Ring C is

unsubstitu_ted o_'r substituted phenyl, or unsubstituted or substituted 5- to .6-membered
heteroaryl; R? is located at para position to Ring A and is as defined above: R? is
hydrogen; and m & n are 1. ‘
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In abn embodiment, the compound of Formula (I) encompasses the compound_ of
Formula IC, wherein Ring B is unsubstituted or substituted phenyl; Ring C s
unsubst|tuted or substituted phenyl or unsubstituted or substituted 5- to 6- membered.

‘heteroaryl R? is halogen located at para- position to Ring A; R® is hydrogen and m&n -

are 1,
In an embodiment, the c'ompoundbof Formula (I) encompasses the compound of
Formula IC, wherein Ring B is unsubstituted or substituted phenyl; Ring C is

- unsubstituted or substituted phenyl, or unsubstituted or substituted 5- to 6- membered

heteroaryl; R? is halogen located at para position to Ring A; R® is hydrogen; m & n are 1;
R* and R’ are hydrogen; and R® and R® are halogen.

In an..embodiment, the compound of Formula (I) encompasses the compound of
Formula ID, ’

Fo.rmula' ID

wherein,

Ring A is 3- to 10-membered cycloalkyl, 5- to. 12-membered heterocycloalkyl; (Ce-

- Cyo)aryl or 5-"to 12-membered heteroaryl; wherein the heterocycloalkyl and the

heteroaryl contaln 1, 2, 3 or 4 heteroatoms ‘independently selected from the group

' consisting of N OandS;

Ring B a»nd Ring C are independently selected from (Cs-Clo)aryI or 5- to 12-membered
heteroaryl containing 1, 2 or 3 heteroatoms independently selected from the group =
consisting of N, OandS;

4

T

R® or At . R

s

wherein % represents a point of attachment;
R is hydrogen or (Cy-Cs)alkyl;
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_ R!, R?and R3 at each occurrence are independently selected from the group consisting of

hydro'gen, halogen, (C;-Cg)alkyl, halo(C;-Ce)alkyl, 3- to 10-membered cycloalkyl and 5-

" to 12-membered heterocycloalkyl"

* and R’ are independently selected from the group con5|st|ng of hydrogen and (Cl
Ce)alkyl;
R and R® .are independently selected from the group consisting of hydrogen,- halogen

" and (Cy-Cg)alkyl; ;
m, n and p are each integer independently selected from 1, 2 and 3;

(C;-Cg)alkyl is unsubstituted or substituted with one or more groups

independently selected from the group consisting of halogen, hydroxy, cyano, nitro, (C;-

" Cglalkyl, - ,halo'(Cl—Cs)aIkyI, -0(Cy-GCe)alkyl, (Cs-Cg)cycloalkyl, (Ce-Cio)aryl,

hete‘rocycloalkyl and heteroaryl; ,
‘ cycloalkyl is a 3- to 10-membered ring, which is unsubstituted or substituted
with Qhe or more groups independently selected from the group consisting of (C;-
Ce)alkyl, helogen, hydroxy, —'O—(Cl—Cs)aIkyI, (C3-C10)cycldalkyl, " (Ce-Cyg)aryl,
heterocycloalkyl, heteroaryl, “amino and cyariO' . '
heteroaryl is a 5- to 12-membered ring, which is unsubstituted or substituted
W|th one or more groups independently selected from the group consisting of (C;-

' C6)alkyl, halogen, hydroxy,  -O-(C;-Ce)alkyl,  (Cs-Cjg)cycloalkyl,  (Ce-Cio)aryl,
- heterocycloalkyl, heteroaryl, amino and cyano; '

_ heterocycloalkyl is a 5- to 12-membered 'ring, which is unsubstituted or

substitut_ed with one or more groups independently selected from the group consisting of -

(C1-C6')alky|.., . halogen, hydroXy, -O-(Cl-Ce)aIkyI, '(C3-C10)cycloalkyl, (Cs-Cyo)aryi,
heterocycloalkyl, heteroaryl, amino and cyano; '

| halegen is chlorine, bromine, iodine or fluorine;
ora stere‘oisom.er, a tautomer, a pharmaceutically acceptable salt, a pharmaceutically
acceptable ’solvate‘, a. prodrug, a polymorph, ‘N-oxide, S-oxide, or a carboxylic acid

isostere thereof.

Representatlve compounds of Formula (I) encompassed in accordance with the -

o present invention include: :

. 4-(5-((5- -Fluoro- 2 -(6-methoxypyridin-3- yl)phenyl)ethynyl)pyrld|n -2-yl)butanoic acid;
. 4-(5-(5-Fluoro-2-(6-methoxypyridin-3-yl)phenethyl)pyridin-2-yl)butanoic acid;

, 4-(5-'_((5-Fluoro'-2-(5-'methylthiophen42-yl)phen_yl)ethynyl)pyridin-2~yl)butanoic acid;
‘ 4- (5-(5-Fluoro-2- (5 methylthiophen-2- yI)phenethyl)pyridi'h 2-yl)butanoic acid;

4- (4 (1,1-Difluoro-2- (5 -fluoro-2-(5- methylthlophen -2~ yI)phenyl)ethyl)phenyl)butanouc

' aC|d
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4-(4-(1,1-Difluoro-2-(5-fluoro-2-(5-(1-methylcyclopropyl)thiophen-2-

- yl)phenyl)ethyl)phenyl)butanoic acid;

4-(4-(1,1-Difluoro-2-(4-fluoro-4'-methyl-[1,1'-biphenyl]-2- yI)ethyI)phenyI)butanonc acid;
4-(4-(2-(2-(5-Cyclopropylthiophen-2-yl)-5-fluorophenyl)-1,1-
dlfluoroethyl)phenyl)butan0|c acid; _

4-(4-(2-(2-(2,3- Dlhydrobenzofuran -5- yl) -5- fluorophenyl) 1,1-

. dlﬂuoroethyl)phenyl)butanmc acid;

4-(4-(2-(4'-Cyclopropyl-4-fluoro-[1,1'-biphenyl]-2-yl)-1,1-difluoroethyl)phenyl)butanoic

~ acid;
4-(4-((2-(5-(1- Cyanocyclopropyl)thlophen -2-y)-5- fIuorophenyl)ethynyl)phenyl)butanmc

acid;

4- (4 (5- fluoro 2- (4 5,6,7- tetrahydrobenzo[d]thlazol 2- yl)phenethyl)phenyl)butanonc

acid;
4- (4 (2- (5 cyclopropylthlophen -2-yl)-5- fluorophenethyl)phenyl)butan01c aC|d

4-(4-(5-fluoro-2-(5-(1-methylcyclopropyhthiophen-2-yl)styryl)phenyl)butanoic acid;

4-(4-(2-(5-(1-,-cyanocyc|opropy|)thiophen—2—y|)—‘5—fluorostyryl)phenyl)butanoic acid;

v 4—(4—(5-f|uoro-2-(4,5,6,7-tetrahydrobenzo[b]thiophen—2-y|)styryl)phenyl)butanoic acid;
4-(4-(5-fluoro-2-(4,5,6,7-tetrahydrobenzo[d]thiazol-2-yl)styryl)phenyl)butanoic acid;

4-(4-((2-(5-cyclopropylthiophen-2-yl)-5-fluorophenyl)ethynyl)phenyl)butanoic acid;
4-(4-((5‘-f|uoro-2-(4 5,6,7-tetrahydrobenzo[d]thiazol-2-

E 4 -(4- (1 1- dlﬂuoro 2 -(5-fluoro-2-(6- methoxypyndm -3- yI)phenyI)ethyI)phenyl)butan0|c

25

30
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" acid;

4-(4-(1,1- dlﬂuoro 2-(5-fluoro- 2 (5 6,7,8- tetrahydronaphthalen -2-

-yDphenyl)ethyl)phenyl)butanoic acid;

4-(4—(2—(2.-(bicyclo[4.2;0]octa-1(6) 2,4-trien-3-yl)-5-fluorophenyl)-1,1-
dlfluoroethyl)phenyl)butanmc acid; '

- or a stereoisomer, a tautomer, a pharmaceutically acceptable salt ora pharmaceutlcally
, acceptable solvate thereof

- Specific compounds encompassed in the present invention can also be found in the

examples set out below.

The compounds of the present invention also include stereoisomeric and -

_ tautomeric forms and mixtures thereof and their pharmaceutically acceptable salts,

pha_rmaceutical.ly acceptable solvates, pharmaceutically acceptable prodrugs,

, pharmaceutically acceptable polymorphs and N-oxides thereof.

In ‘an ‘aspect of the 'present invention, there are provided processes for the '
preparation of the compounds of Formula (I) or pharmaceutically acceptable salts

thereof.
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The compounds of Formula (I)'ca’n. be prepared by various methods includihg

using methods well known to a person. skilled in the art.-’ExampIes of processes for the

) preparation of a compound of Formula (I) are described below and illustrated in the

following schemes but are not limited thereto. It will be appreciated by the persons
skilled in the art that within the p_rocesses described herein, the order of the synthetic
steps employed may be varied and will depend inter alia on factors such as the nature of
functional groups present in a particular substrate and the protecting group ‘strategy (if
any) to be adopted. Clearly, such factors will also influence.the choice of reagents such

. as bases, solvents, coupling agents to be used in the reaction steps.

. The reagents, reactants and intermediates used in the following processes are

~ either commercialiy available or can be prepared according to standard procedures

known in the art, for instance those reported in the literature references,

In the following schemes and the descrlptlon of the processes, the starting
compounds and the mtermedlates used for the synthesis of the compounds of the
present invention are referred to by the symbols 1a, 1b, 1c, 1d, 1le, 1f, 1g, 1h, 1i, 1j,

- 1k, 1I im; 1n, 2a, 2b, 2¢, 2d, 2e, 2f, 2g, 2h, 2i, 2j, 2j, 2k, 2I, 2m 2n, 3a, 3b, 3¢, 3d,

3e, 3f and 3g respectlvely, for ease of reference.
Unless stated otherwise, throughout the process description, the corresponding

substituent groups in the various formulae representing starting compounds and/or

v intermediates have the same meaning as that of the compound of Formula I as

described in one or more embodiments of the invention.
" Processes for the preparation of the compounds of Formula I in one or more

v_ embodlments as described above, are depicted in schemes, as presented herein below.

For ease of reference, the reaction steps shown in the Schemes, are referred to by using
general_ symbols namely 1.1, 1.2, 1.3, 1.4,1.5,1.6,1.7,1.8, 1.9, 1.10, 1.11, 2.1, 2.2,
2.3,2.4, 2.5, 2.-6; 2.7, 2.8, 2.9, 2.10, 2.11, 3.1, 3.2, 3.3, 3.4 and 3.5 respectively.

_ The compounds of the present. invention were purified by either flash
chromatography (ISCO Combiflash@ chromatography instrument from Teledyne Isco,

" Inc.) or silica gel column chromatography. Mass spectrometry (MS) was performed using

a Esquire 4000 Mass spectrometer (from Bruker Daltonics), Nuclear magnetic resonance
spectroscopy (NMR) was performed using a Bruker Avance NMR spectrometer (for the H
NMR spectra acquired at 300 MHz and 500MHz) and the chemical shifts were reported in

o (ppm).

Scheme 1: Preparatioh of the compound of Formula I [referred to in Scheme 1

- as compound 1a, 1b, 1c, 1d, le, 1f, 1g, 1h, 1i, 1j, 1k, 1I, 1m and 1n wherein R? , R?, R?,

m, n and p are as defined in any one of the embodiments of the compound of Formula I
as described herein].

" Scheme 1
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Reaction cond|t|ons
- Step 1. 1 NaBH, (Sodium borohydrlde), THF:Ethanol (40: 28) at -5°C for 6 hours.
5 -Step 1. 2 PBr3 (Phosphorus tribromide) at 0°C for 0.5 hours.

. Step‘v1.3_: NaBH4 (Sodium borohydrlde), Methanol at -5 °c for 05 hours
Step 1.4: CuI (Copper Iodide), TBAI (Tetrabutylammonium iodide), K,CO5; (Potassium

carbonate), ACN (Acetonltrlle), 40°C for 24 hours.
Step 1. 5 H,, Pd/C, Methanol

10 . Step 1.6: PBr3 (Phosphorus tribromide) .at 0°C for 0.5 hours.

. Step 1.7: PPh3 (Triphenylphosphine), Toluene, 60°C for 2 hours
Step 1.8: NaOMe (Sodium methoxide), Methanol, 1 hour
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Step 1.9: H,, Pd, C, Methanol _
Step 1.10: LiOH.H,0/THF: MeOH (4:1), 24 hours.
Step 1.11: LiOH.H,0/THF: MeOH (4:1), 24 hours.

,Step 1.12:  Suzuki coupling: Tetrakls(trlphenylphosphlne)palladlum(O), Sodium

blcarbonate water, dioxane, DMF (Dlmethylformamlde)

. Step 1.1:

Compound la (wherein R> is hydrogen or methyl; R® and p are as defined in any

one of the embodiments of the compound of Formula I descrlbed herem) is reacted with

- 0.25 equwalents of NaBH, (Sodlum borohydride) and a solvent mixture THF: Ethanol

(40:28) at a temperature of -5 C for 6 hours to obtain the compound 1b (wherein R?,
R3 and p are as defined for compound 1a).

Step 1.2:
In this process step, the compound 1b is treated with 0.4 equivalents of PBr;

(Phosphofusv tribromide) at a temperature of 0°C for 0.5 hours to obtain the compound

1c (wherein R%; R3 and p are as defined for compound 1a).

» Step 1.3:

In this process step, the compound 1c is treated with Na'BH‘4 (Sodium

borohydride) and a solvent such as methanol at a temperature of -5°C for 0.5 hours to v

obtain the compound 1d (wherein R*; R* and p are as defined for compound 1a).

Step 1.4:
In this’ process step, the compound 1d is subjected to Sonogashira coupling.

COOE! in the presence of
copper(I) |od|de, a base such as TBAI (tetrabutylammonium |od|de), K>CO5 (potassium
carbonate) and a solvent such as acetonitrile to obtain the compound 1f (wherein R®; R® -

and p are asdefined_for compound 1a).

. Step. 1.5:

Y_The compound 1f is treated with hydrogen, palladium catalyst in a solvent such

as methanol to obtain compound 1g (wherein R%; R and p are as defined for compound

1a).

Step 1, 6
The compound igis treated with 0.4 equivalents of PBr3 (Phosphorus trlbromlde)

: at a-temperature of 0 °C for 0.5 hours to obtain the compound 1h (whereln R, R?®and p
are as defined for compound 1a).
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. Step 1.7:

"Treatment of the compound 1h with triphenylphosphine and toluene. at a

temperature of 60°C for 2 hours resdlted in compound of formula 1i, a 'Wittivg_salt :

(wherein RS; R3 and p are as defined for compound 1a).

- Step i_.8:

In this procéss step, the compound 1i is treated with a compound. of formula 1j,

ors
R4

e

(1)

in the presence of NaOMe (Sodium _methoxide) and a solvent such as methanol for 1
hour to obtain compound 1k (wherein R* and R® are hydrogen or methyl; R!, R?, R}, m
and p are as definedv in any one of the ‘emb‘odiments of the compound of Formula I

described herein).

 Step 1.9

"The compound. 1k is treated with Pd/C under hydrogen in a solvent such as
methanol to obtain compound 1l (wherein R* and R® are hydrogen or methyl; R!, R?, R?,
m and p are as defined in any one of the embodiments of the compound of Formula I

described herein).

Step 1.10: _
The compound 1l is treated lithium hydroxide in a solvent mixture such as
THF:methanoI~ (4:1) for 24 hours to obtain compound 1m (wherein R* and R® are

hydrogen or methyl; R, R?, R3, m and p are as defined in any one of the embodiments

of the compound of Formula I described herein).

Step 1.11:

The compound 1k is treated with lithium hydroxide in a solvent mixture éuch as

» THF:'m_ethanol (4:1) for 24 hours to obtain compound 1n (wherein R* and R® are

hydrogen or methyl; R, R?, R3, m and p are as defined in any oné of the embodiments
of the compound of Formula.I described herein)..

Step 1.12: ,
Preparation . of compound of formula 1j: Suzuki coupling reaction of substituted

' bromobenzaldehyde compound (10) (wherein R? and n are as defined in any one of the
embodinmients - of the compound of Formula I described herein) usihg

tetrakis(triphenylphosphine)palladium(0), sodium bicarbonate in water, in solvent
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. dioxane, DMF (dimethylformamide) resulted in compound (1j) (wherein R}, R, m and n
are as defined in any one of the embodiments of the compound of Formula I described
herein). '

Scheme 2: 'Preparation of the compound of Formula I [referred in Scheme 2 as the
compound 2n (wherein R* and R® are hydrogen or methyl; RY, R, R}, m and p are as

definé_d in-any one of the embodiments of the compound of Formula I described herein)].

Scheme 2
Br/B(OH); N
‘CHO |c, + Brzn._~_ COOEt
. X
& i (2a) R 2e)
, L 24
R ed) Step 2.3
Step 2.1 COOEt
"R - BrO (2)
e " (Rs);>
z | CHO Step 2.4
&J @)
(R?), : J@/\/\cooa
2N (29)
. 3
Step 2.2 (R
Step 2.5 -

Ring C = /CK /(j;we/( j/ E)\/TE,H‘DJ.
RN NSt
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Reaction condition:

'Step‘ 2.1:  Suzuki coupling, Tetrakis(triphenylphosphine)palladium(0), Sodium

bicarbonate, water, dioxane, DMF (Dimethylformamide)

 Step 2. 2 Dnmethyl (1 -diazo-2- oxopropyl)phosphonate, K2C03 (potassmm carbonate),

methanol

' Step 2.3: PEPPSI- IPr catalyst [1,3-Bis(2,6- D||sopropylphenyl)|m|dazol -2-ylidene](3-
, chloropyndyl)paIIadlum(II) dichloride or Pd(0) .

Step 2.4: Hydrogen, Pd/C, ethanol

.Step 2.5 Tnfluoromethanesulfonlc anhydride (TfZO), Pyridine

Step 2.6: Cul (Copper Ilodide), LiCl (Lithium chloride), TEA (Triethanolamine)»,i

| Pd(PPh;),Cl, (Bis(triphenylphosphine)palladium(1I) dichloride)
" Step 2.7: LiOH.H,0, THF:methanol (4:1) for 24 hours.
.- Step 2.8: H,, Lindlar catalyst, 5% palladium on calcium carbonaté; poisoned with lead.

Step 2.9: LiOH.H,0, THF:methanol (4:1), 24 hours.
Step 2. 10: H2, Pd/C

Step 2.11: LiOH.H,0, THF:methanol (4:1),-24vhours.

Step21
Suzuki couplmg reaction of substituted bromobenzaldehyde compound (2a)

: (wherem R? and n are as defined in any one of the embodiments of the compound of
"Formula I described herein) with a suitably substituted boronic acid compound, using
: tetrakis(triphenylphosphine)palladium(O) resulted in compound (2b) (wherein R, R, m

and n are as defined in any one of the embod|ments of the compound of Formula I

- descrlbed hereln)
Step 2 2:

In th|s process step, the compound 2b is treated with dimethy! (1-diazo-2-

| - oxopropyl)phosphonate or trlmethylsnyldlazomethane, LDA (Lithium dusopropylamlde) in

the presence of a base selected from K,COjz or NaHCO3 in THF and a solvent such as
methanol to obtain an ethynyl compound (2c) (wherein R', R? , m and n are as defined
in any one of the embodiments of the compound.of Formula I described herein).
Step 2.3: ' '

- In this process step, bromo compound of formula (2d) (wherein R3 and p are as

 defined in any one of the embodiments of the compound of Formula I described herein)
is subjected to Negishi Coupling with (4-ethoxy-4-oxobutyl)zinc(II) bromide compound

"(2e) in the presence of PEPPSI-IPr catalyst [1',3'-Bis(2,6-diisopropylphenyl)imidazol—2-
ylidene](3-chloropyridyl)palladium(Il) dichloride or Pd(0), under argon atmosphere in
THF to obtain compound (2f) (wherein R® and p are as defined in any one of the

ﬁ . embodiments of the compound of Formula I described herein).
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Step 2.4: .
In thi_s' process step, the compound 2f is treated with Pd/C under hydrogen in

" ethanol to obtain the corresponding hydroxyl compound (2g) (wherein R3 and p are as

defined in any one of the embodiments of the compound of Formula I described herein).
Step 2.5: » ‘ _ _ | -

The .Cbmpound 2g is reacted with triflic anhydride and pyridine under an inert
atmosphere to obtain compound 2h (wherein R® and p are as defined in any one of the
embodiments of the compound of Formula I described herein).

Step 2.6: | |

The ethynyl compound 2c obtaine‘d in the process step 2.2 was reacted with the
compound 2h, which is obtained in process step 2.5, in the presence of copper(l) iodide,
Licl (Lithium chloride), TEA (Triethanolamine), Pd(PPh3),Cl»
(Bis(triphénylphosphine)paIIadium(II)» dichloride) to obtain an ester compound 2i

. (wherein RS is hydrogen or methyl; R® and p are as defined in any one of the
- embodiments of the compound of Formula I described herein).
Step 2.7:

' The_compound 2i was hydrolyzed using LiOH.H,0 and a solvent THF:MeOH (4:1)
for 24 hours to obtain the corresponding acid compound 2j (wherein R, R?, R?, p, m and
n are as defined in any one of the embodiments of the compound of Formula I described

herein).

Step 2.8:

In this process step, the compound 2i was subjected to réduction using Lindlar
catalyst and hydrogen to obtain compound 2k (wherein R* and R® are hydrogen or
methyl; RY, R?, R®, m and p are as defined in any one of the embodiments of the

ccompound of Formula I described herein).
" Step 2.9:

The compound 2k was hydrolyzed using LIOH.H,0 and a solvent mixture such as

- THF:MeOH (4:1) for 24 hours to obtain compound of formula 2| (wherein R* and R® are

. hydrogen or methyl; Rl( R?, R?, m and p are as defined in any one of the embodiments

of the compound of Formula I described herein).
Step 2.10: v . , :
In this process step, the compound 2k is treated with Pd/C under hydrogen in

» etha'nol_to_obtain compound (2m) (wherein R* and R® are hydrogen or methyl; R, R?, R3,

m and p are as defined in any one of the embodiments of the compound of Formula I

_described herein).
Step 2.11:

~ The compound 2m is treated with lithium hydroxide and a solvent mixture such
as THF:methanol (4:1) for 24 hours to obtain compound 2n (wherein R* and R®. are
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hydrogen or methyl R!, R?, R3, . m and p are as defined in any one of the embodiments

of the compound of Formula I described herein).

Scheme 3: Preparation of the compound of Formula I [referred to in Scheme 3 as the

_ compdund 3g (wherein RY, R?, R? and p are as defined in any one of the embodiments of

the compound of Formula I described herein)].

Sch.eme 3

LiOH.H,0
—

 Step3.5

‘ Reaction conditions:

Step 3.1: AICI3 (Alummlum chloride) :
Step 3.2.. Ethane- 1,3-dithiol, BF;-Etherate (Boron trifluoride dlethyl etherate), DCM '

~ (dichloromethane), room temperature, overnight.

: 'Step 3.3: 30%,HF, Pyridine 'solution; N-iodosuccinamide DCM (dichlorométhane), -78°C

Step 3.4: 'Suzuki coupling: Tetrakls(trlphenylphosphlne)paIladlum(O), Sodium

' blcarbonate, water dioxane, DMF (Dimethyiformamide)

Step 3.5: LiOH.H,0, THF:MeOH (4:1), 6 hours.
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Step 3. 1

. Compound (3a) is reacted with the compound (3b) (wherein R?® and p are as defined in

) any one of the embodiments of the compound of Formula I descrlbed herein) with AICl;

(Aluminium chloride) to obtain compound (3¢) (wherein R3 and p are as defined for the -
compound (3b)).

Step 3.2:

The compound (3c) obtained in step 3 1 is treated with ethane- 1,2- dlthlol boron

trifluoride diethyl etherate and a solvent DCM (dichloromethane) at room temperature

for oVerni'ght to obtain compound (3d) (wherein R? and p are as defined for the

compound (3b)). .
Step-3.3: ,
The compound (3d) is treated with Olah' s Reagent ‘(hydrofluoric acid- pyrldlne solution), -

N-lodosucqnamlde and a solvent such as DCM (dichloromethane) at -78°C to obtain
compound (3e) (wherein R® and p are as defined for the compound (3b)).

Step 3.4: | |

Suzuki coupling reaction of compound (3e) (wherein R® and p are as defined in any one
of the embodiments of the compound of Formula I described herein) with the compound
of formulé 3f, using tet_rakis(triphenylphOsphine)palladium(O), sodium bicarbonate in
water and solvent dioxane and DMF (Dime_thylformamide) resulted in compound (3g) -

(wherein R, R}, m and p are as defined in any one of the embodiments of the compound

" of Formula I described herein).

Step 3.5:
© The. compound (3g) is hydrolysed with LIOH and a solvent mixture such as

THF:MeOH (4:1) for 6 hours to obtain the compound (3h) (whereln R!, R®* and p are as

defined for the compound (3b)) . -

The compounds of formula (I) encompassed in the present invention as recited |
in one or more embodiments as described above can be converted into their
pharmaceutlcally acceptable salts by following procedure known to persons skllled in the
art.

The pharmaceutically acceptable salt of the compounds of Formula (I) are

" prepared with relatively non-toxic acids or bases, depending on the particular

substituents found on the com'pound'descfibed herein, When the compounds of Formula

(I) of the present in\)ention_contain an acidic group they can form an addition salt with a

. suitable base.” For example, pharmaceutically acceptable base addition salts of the

compounds'o'f the present invention may include their alkali metal salts such as sodium,
potassi'um, calcium, magnesium, ammonium- or an organic base addition salt. E»xamples
of pharmaceuticélly acceptable organic base addition salts of the compounds of the

present invention include those derived from organic bases like lysine, arginine, .
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gu'anidine, diethanolamine,' metformin or other organic bases known to the person skilled -

- in the'art.

When the compounds of Formula (I) of the present invention contain one or
more basic groups, they can form an addition salt with an inorganic or an organic acid.
Examples of pharmaceutically acceptable acid. addition salts include those derived from

inorganic acids like boric acid, perchloric acid, hydrochloric acid, hydrobromic acid,

' hydrofluoric acid, hydriodic acid, nitric acid, carbonic acid, mono'hydrogencarbonic acid,

phosphoric acid, monohydrogenphosphoric acid, dihydrogenphosphoric acid, sulfuric

" acid, monohydrogensulfuric acid, phosphorous acids or other inorganic acids known to

' the-person'sk.illed in the art. Furthermore, examples of pharmaceutically acceptable acid

addition salts include the salts derived from organic acids such as acetic acid, propionic

acid, isobutyric acid, oxalic acid, malic acid acid, tartaric acid, citric acid, ascorbic acid,

" maleic acid, malonic acid, benzoic acid, succinic acid, suberic acid, fumaric acid,
. mandelic acid, phthalic acid, ‘benzenesulfonic acid, toluenesulfonic acid, methanesulfonlc

aC|d qucuronlc acid, galacturonic acid, naphthoic acid, camphoric acid or other organic

' acxds known to the person skilled in the art. Certain specific compounds of the present
- invention contain both basic and acidic functionalities that allow the compounds to be
- converted into either base or acid addition salts. v '

, The pharmaceutically acceptable salts of the present invention can be
synthesized from the subject compound i.e. the compound of Formula (I) which contains
a.basic or écidic moiety by conventional chemical methods. Generally, the salts are

~ prepared by contacting the free base or acid with an appropriate salt-forming .inorganic

or organic_acid or.a base in a suitable solvent or dispersant or by anion exchange or

.cation exchange with other salts. Suitable solvents are, for example, ethyl acetate,

ethers, alcohols, acetone, or mixtures of these solvents.
The compounds encompassed in the present invention can be regenerated from

~ their corresponding salts by'contacting the said salt with an appropriate base or acid

~depending on the type of sait and isolating the parent compound in the conventional

manner. The corresponding salts of the compounds differ from their parent compounds
with lfespect to certain physical properties, for example solubility. ' _

In an embodiment of the present invention the compound of Formula (I) or the
compound of Formula (IA) or the compound of Formula (IB) or the; compound of Formula
(IC) is provided as its correspondmg pharmaceutically acceptable salt.

Those skilled in the art will recognize that the compounds of Formula (I) of the

: present invention contain asymmetric or chiral centres, and therefore exist in different

stereoisomeric forms, as racemic mixtures of enantiomers, mixtures of diastereomers or

enantiomerically or optically pure compounds. The ‘term “chiral" refers to molecules

-which have the property of non-superimposability of the mirror image cohort, while the
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term "achiral" refers to molecules which are superimposable on their mirror image

. partner. It is intended that all stereoisomeric forms of the compounds of the invention,

including but not limited to, diastereomers and enantiomers, as well as mixtures thereof
such as racemic mixtures, geometric isomers form part of the present invention.
When the compounds of Formula (I) of the present invention contain one chiral

centre, the compounds exist in two enantiomeric forms and the present invention

. includ_es both enantiomers and mixtures of enantiomers, such as the specific 50:50

* mixture referred to as a racemic mixtures. The enantiomers can be resolved by methods

known to those skilled in the art, such as formation of diastereocisomeric salts which may
be separated, for example, by crystallization (see, CRC Handbook of Optical Resolutions
via Diastereomeric Salt Formation by David Kozma (CRC Press, 2001)); formation of -
diastéreoisomeric derivati\?es_ or complexes which may be separated, for example, by
crystallization, gaé—liquid or liquid chromatography; selective reaction of one enantiomer

. with an enantiomer-specific reagent, for example enzymatic esterification; or gas-liquid

or liquid chromatography in a chiral environment, for example on a chiral support for
example silica with a bound chiral ligand or in the presencé of a chiral solvent. It will be
appreciated. that where the desired enantiomer is converted into another chemical entity
by_one of the séparation procedures described above, a further step is required to
liberate the desired enantiomeric form. - Alternatively, specific enantiomers can be

synthesized by asymmetric synthesis using optically active reagents, substrates,

catalysts or solvents, or by converting one enantiomer into the other by asymmetric
transformation. Designation of a specific absolute configuration at a chiral carbon of the

compounds of the invention is understo‘od to mean that the designated enantiomeric

- form' of the compounds is in enantiomeric excess (ee) or in other words is substantially

- free from' the other enantiomer. For example, the "R" forms of the compounds are

substantially free from the "S" forms of the compounds and are, thus, in enantiomeric

_ excess of the "S" forms. Conversely, "S" forms of the compounds are substantially free

of "R" forms of the compounds and are, thus, in enantiomeric excess of the "R" forms. -
Enantiomeric excess, as used herein, is the presence of a particular enantiomer at
greater than 50%. In a particular embodiment when a specific'absolute configuration is
designated, the enantiomeric excess of depicted compounds is at least about 90%. When

a compound of Form‘uia (I) of the preéent in_vention has two or more chiral carbons it can

. nave ‘more than two optical isomers and can exist in diastereoisomeric forms. For
' vexample, when there are two chiral carbons, the compound can have up to 4 optical
35

isomers :and 2 pair$ of én_antiomers ((S,S)/(R,R) and (R,S)/(S,R)). The pairs of_

enantiomers (e.g., (S,S)/(R,R)) are mirror image stereoisomers of one another. The .

stereoisomers that are not mirror-images (e.g., (S5,S) and (R,S)) are diastereomers. The

_ diastereoisomeric pairs may be separated by methods known to those skilled in the art,
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for_’example chromatography or crystallization and the individual enantiomers within
each pair may be separated as described above. The present invention includes each
- diastereoisomer of such compounds and mixtures thereof.
In one embodiment, the compounds of Formula (I) exist as tautomers, and it is
- int'énded to. encompass 'aII the tautomeric forms of the compounds within the scope of
the present invention. ' ‘
‘ The present invention furthermore includes all the solvates of the compounds of
Formula (I), for example, hydrates and the solvates formed with other solvents of
| crystallisation, selected from alcohols such as methanol, ethanol, 1-propano| or 2-
propanol, ethers such as diethyl ether, isopropyl ether or tetrahydrofuran, esters such as
methyl acetate or ethyl acetate, ketone such as acetone or their mixtures thereof.
Certain compounds of the present invention can exist in unsolvated forms as well as
solvated forms, including hydrated forms. | ,
It is further intended to encompass various- polymorphs of the compounds of

' Formula (I) within the scope of the present invention. Various polymorphs of the
"~ compounds of the present invention can be prepared by standard crystallisation
procedures known in the art. The crystallisation technique employed can utilize various
" solvents or their mixtures, temperature conditions and various modes of cooling, ranging
from very fast to very slow cooling. The presence of polymorphs can be determined by,
IR "(Infra-red). spéctroscopy, solid ~ probe NMR (N'uclear Magnetic = Resonance)
. spectroscopy, dlfferentlal scanning calorimetry, powder X-ray dlffractlon or such other
standard techniques.

Furthermore, the present invention also includes prodrugs of the compounds of
Formula (I). The prodrugs of the compounds of the present invention are derivatives of
the aforesaid compounds of the invention which upon administration to a subject in need -
thereof undergoes chemical conversion by metabolic or chemical processes to release
the parent drug in vivo from which thé prodrug is derived. The preferred prodrugs are
: pnarmaceUtically acceptable ester derivatives e.g., alky! esters, cycloalkyl .esters, alkenyl
esters, benzyl esters, mono- or di-substituted alkyl esters convertible by solvolysis under
' phySioIogicai conditions to the parent carboxylic acid, and those conventionally used in
the art. ’ _ _ |

- The present . invention further relates to carboxylic acid iso'steres of the
: compounds of Formula (I). ’

The present invention also relates to N-oxide derivatives of the compounds of
Formula (I)
' The present invention also relates to S-oxide derivatives of the compounds of
-Formula (I). |
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In one aspect of the present invention, the compounds of Formula (I) are
GPR120 agonists.
In an'embodiment of the present invention, the compounds of Formula (I) find

" use in the treatment or prophylaxis of a disease or a disorder mediated by GPR120.

In another aspect, the present invention»relates to a method for the treatment

or prophylaxis of a disease or a disorder mediated by GPR120, comprising administering

to a subject in need thereof, a therapeutically effective amount of a compound of
Formula (1) or a stereoisomer, a.tautomer or a pharmaceutically acceptable salt thereof.
In an embodiment, the present invention relates to use of the compound of

Formula (I) or a stereoisomer, a tautomer or a pharmaceutically acceptable salt thereof;

_for the treatment or prophylaxis of a disease or a disorder mediated by GPR120.

. According to one embodiment, the -present invention relates to use of the
compounds of Formula (I) or a stereoisomer, a tautomer or a pharmaceutically

~ acceptable salt thereof; in the manufacture of a medicament for the treatment or

prophylaxis of a disease or a dlsorder mediated by GPR120.

v In an embodiment of the invention, the disease or disorder mediated by GPR120
is selected from the group consisting of diabetes, obesity, hyperglycemia, glucose
intolerance, insulin resistance, hyperinsulinemia, hypercholesterolemia, hypertension,.

.hyperlipoprOteivnemia, hyperlipidemia, hypertriglylceridemia, dyslipidemia, metabolic

syndrome, syndrome X, cardiovascular disease, atherosclerosis, kidney disease,

polycystic ovary syndrome, ketoacidosis, thrombotic disorders, diabetic nephropathy,

. diabetic neuropathy, diabetic retinopathy, sexual dysfunction, fatty liver development,

dermatopathy, dyspepsia, hypoglycemia, cancer, edema, pancreatic beta cell
degeneration, and a disorder associated with pancreatic beta cell degeneration.
In an embodiment of the invention, the disease or disorder mediated by GPR120-

is selected from the group consisting of diabetes, obesity, insulin resistance,

'hypergIYCemia,' glucose intolerance, hypercholesterolemia, hypertriglylceridemia,
" dyslipidemia, . hyperlipoproteinemia,  hyperinsulinemia, atherosclerosis, diabetic

nephropathy, diabetic neuropathy, diabetic retinopathy, metabolic syndrome, syndrome
X, hypertensnon and pancreatic beta cell degeneration.
In an embodiment of the invention, the disease or dlsorder mediated by GPR120

"is selected from the group consisting of diabetes, obesity, insulin resistance,

hyperglycemia, glucose intolerance, metabolic syndrome, syndrome X and pancreatic
beta cell degeneration.
, ‘Inan embodiment, diabetes is Typé 2 diabetes. _
In'ari embodiment, the disease or disorder mediated by GPR120 is a metabolic

" disorder which refers to one or more diseases or disorders as identified above.

43



10

15

20

25

30

35

WO 2016/125182 PCT/IN2016/000035

I‘n an embodiment, the . disease or disorder mediated by GPR120 is. an
inflammatory disorder. » |

Accordingly, the present invention relates to a method for the treatment or
prOphyIaxis of a metabolic disorder, comprising administering to a subject in need
thereof a therapeutically amount of a compound of Formula (I) or a stereoisomer, a
tautomer or a pharmaceutically acceptable salt thereof.

In an embodiment the present invention provides use. of the compound of
Formula (I) or a stereorsomer a tautomer ‘or a pharmaceutically acceptable salt thereof;
for the treatment or prophylaxis of a metabolic disorder.

According to one embodiment, the present invention relates to use of the
compound of Formula (I). or a pharmaceutically acceptable"salt thereof in the
manufacture of a medicament, for the treatment or prophylaxis of a metabolic disorder.

In one embodiment, the metabolic  disorder is selected from the group

consiSting_ of diabetes, obesity, cardiovascular disease, .hypertension, ketoacidosis,
_insulin resistance, glucose intolerance, hyperglycemia, hypertriglylceridemia, polycystic
ovary syndrome, hypercholesterolen'iia,‘ hyperlipoproteinemia, dyslipidemia, metabolic

syndrome, syndr_ome X, hyperlipidemia, diabetic nephropathy, diabetic neuropathy,
diabetic retinopathy, edema and related disorders associated with abnormal plasma
Iipoprotein, trlglycerldes, pancreatic beta cell degeneration; and a disorder associated

' W|th pancreatic beta cell degeneration.

In an embodiment, the metabolic disorder is selected from the group conS|st|ng

- of diabetes, “obesity, insulin resistance, hyperglycemia, glucose intolerance,

hyperchoIeSteroIemia,  hypertriglylceridemia,  dyslipidemia, hyperlipoproteinemia,

“ hyperinsulinemia, atherosclerosis, diabetic nephropathy, diabetic neuropathy, diabetic

retinopathy, metabolic syndrome, syndrome X, hypertension and pancreatic'beta cell

- degeneration.

In va_n 'embodiment, the metabolic disorder is selected from the group consisting'
of = diabetes, _obesity, insuiin resistance, glucose intolerance, dyslipidemia,
hyperinsulinemia, syndrorne X, metabolic syndrome and pancreatic beta cell
degeneration. ' -

In an embodiment the metabolic disorder is Type 2 diabetes.

The present invention furthermore relates to pharmaceutical compositions that
contain a therapeutically effective amount of at least one compound of Formula (I) or its

pharmaceutically acceptabie salt in addition to a customary pharmaceutically acceptable

: carrier, and to a process for the production of a pharmaceutical composition, which
includes bringing at least one compound of Formula (I), into a suitable administration

form using-a pharmaceutically suitable and phy5|olog|cai|y tolerable excipient and, if

appropriate, further additives or auxiliaries.
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According to one embodiment, the present invention relates to a pharmaceutical
composition comprising the compound of Formula (I) or a pharmaceutically acceptable

salt thereof; and one or more pharmaceutically acceptable excipients; for use in the

. treatment or prophylaxis of a disease or a disorder mediated by GPR120.

- Itis further intended to include within the scope of the present invention the use
of the compounds of Formula (I) or its pharmaceutically acceptable salts thereof in
combination with at least one further therapeutically active agent.

Accordir_\g:to one .embodiment, the pre'sent invention provides a pharmaceutical

composition, comprising a therapeutically effective amount of a compound of Formula (I)
or a pharmaceuticaliy acceptable salt thereof; and at least one further therapeutically
active agent, together with a pharmaceutically acceptable excipient.
- 1In an"emb_odimént, ‘the present invention relates to use ‘of the compound of
Formula (I) or a pharmaceutically acceptable salt thereof; in combination with a further
therapeutically active compound, in the treatment or prophylaxis of a disease or a .
disorder mediated by GPR120.

_ Thé ‘therapeutically active agent used in combination with one or more of the
compounds of Formula (I) can be se_IeCted from the compounds or therapeutically active
substances known to be used in the treatment of diabetes and other conditions/disorders
such Yas obesity, insulin resistance, hyperglycemia, glucose intolerance,

hyperchbles_terolemia, hypertriglylceridemia,  dyslipidemia,  hyperlipoproteinemia,

‘hyperinsulinemia"or atherosclerosis. - According to the present invention, the

therapeutically active .agent, used in combination with the compounds of Formula (i) of

the present invention can be selected from, but not limited to, insulin, suffonylureas,
" biguanidines, meglitinides, oxadiazolidinediones, thiazolidinediones, glucosidase

'inhibitors, ‘inhibitors of glycogen phosphorylase, glucagon antagonists, HMGCoA

reductase inhibitor, 'GLP-1 (Glucogen-like peptide-1) agonists, potassium channel

-openers, . inhibitors of dipeptidylpeptidase IV (DPP-1V), diglyceride acyltransferase ”

(DGAT) inhibitor, ) insulin sensitizers, modulators of glucose uptake, modulators of

'_ glucose ti‘ansport and modulators of glucose reabsorption, modula_torS of the sodium-
- dependent glucose transporter 1 or 2 (SGLT1, SGLT2), compounds which alter lipid
- metabolism such "as antihyperlipidemic active ingredients and antilipidemic active

ingredients, PPARgamma agonists and agents with combined PPARalpha and gamma
activity and active ingredients which act on the ATP—dependent potassium channel of the
beta cells. ' ' ' ' .

In an embodiment,bthe compound o'f‘ Formula (I) can be used in combination with

_’ a PPAR gamma agonist selected from rQsiglitazone, pioglitazone, rivoglitazone, and the

like.
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In an embodiment, the compound of Formula (I) can be used in combination
with a HMGCoA reductase inhibitor selected from simvastatin, fluvastatin, pravastatin,
lovastatin, atorvastatin, cerivastatin, rosuvastatin, and the like.

- In an embodiment, the compound of Formula (I) can be used in combination with
a sulfdnyltjrea- selected from tolbutamide, glibenclamide, glipizide, glimepiride, and the
like.

~In ‘another embodiment, the compound of the Formula (I) can be used in »
combination with a meglitinide selected from repaglinide, nateglinide, mitiglinide, and
the like. | | |

In another embodiment, the compound of the Formula (I) can be used in

combination with GLP-1 agonist selected from exenatide, liraglutide, taspoglutide

alb"iglutide', lixisenatide, and the like. _

In éndther embodiment, the compound of the Formula (I) can.’be used in
combination with DPP-IV inhibitor selected from alogliptin, gerhigliptin, Iinagliptin,
saxagliptin, sitagliptin, vildagliptin, and the like.

Accordingly, in an embodiment the further therapeutically active agent that can
be used in combination with one or more compounds of Formula (I) encompasséd in the
present invention, can be selected from one or more of the agents including, but not
limited to_, insulin, rosiglitazone, pioglitazone, rivoglitazone, simvastatin, fluvastatin,
pravastatin, lovastatin, atorvastatin, ceriva_statin, rosuvastatin, tolbutamide,
inbendamide, in_pizide, glimepiride, rebaglinide, nateglinide, mitiglinide, exenatide,
liraglutide, taspoglutide albiglutide, lixisenatide, alogliptin, gemigliptin, Iihaglipti_n,

saxagliptin, sitagliptin, vildagliptin, and the like.

The pharmaceutical compositions according to the present invention are prepared
in"a manner known and familiar to one skilled in the art. Pharmaceutically acceptable-
inert inorganic and/or organic. cérriers and/or additives can be used in addition to the
compound of Formula (I) and/or its pharmaceutiCally acceptable salts. For the production ‘
of - pills, tablets, coated tablets and hard gelatin capsules it is possible to use, for
exa'mple',_'lactose, corn starch or derivatives thereof, gum arabic, magnesia or glucose,
etc. Carriers for soft gelatin capsules and suppositories are, for example, fats, waxes,

natural or hardened oils, etc. Suitable carriers for the pvroduction of solutions, for

éxam'ple injection solutions, or of emulsions or syrups are, for example, water, '
physiological sodium chloride solution or alcohols, for example, ethanol, prbpanol or
glycerol, sugar solutions, such as glucose solutions or mannitol solutions, or a mixture of '
the various solvents which have been mentioned. ' '

Further, the pharmaceutical composition of the present invention can also contain
additives such as fillers, antioxidants, emulsifiers, preservatives, flavours, solubilisers or

colourants. The pharmaceutical composition of the present invention may also contain
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two or more compounds of Formula (I) and/or its pharma‘c,eutically- acceptable salts, the
pharmaceutical compositions can also contain one or more other therapeutically or
prophylactically active ingredients. v _

The pharmaceutical compositions normally contain about 1 to 99%, for example, .

" about 10 to 80%, by weight of the compounds of Formula (I) or their pharmaceutically
- acceptable salts.

.. The amount of the active ingredient i.e. the compound of Formula (I) or its
pharmateutically acceptable salt in the pharmaceutical compositions can, for example,
vary from about 1 to 500 mg. In ¢ase of higher body weight of the mammal in need of

" the treatment, the pharmaceutical composition may contain the compound of Formula

(I) or its pharmaceutically acceptable salt in an amount ranging from 5 mg to 1000 mg.

- The d_esi‘rable dosage of the compounds of Formula (I) or its pharmaceutically acceptable

salt can be selected over a wide range. The daily dosage to be administered is selected
to achieve the desired therapeutic effect in subjects being treated for metabolic
disorders. A dosage of about 0.05 to 50 mg/kg/day of the compounds of Formula (I) or
its pharmace‘utibcally acceptable salt may be administered. In case of higher body weight
of the mammal in need of the treatment, a dosage of about 0.1 to 100 mg/kg/day of the
compound of Formula (I) or its pharmaceutically acceptable salt may be administered. If.

required, higher or lower daily dosages can also be administered. Actual dosage levels of

" the active 'ingre‘dients in the pharmaceutical composition of this present invention can be

varied so as to obtain an amount of the active ingredient, which is effective to achieve
the desired therapeutic' response for a particular patient (subject), composition, and
mode of administration. without being toxic to the patient. The selected dosage level can
be readily determined by a skilled medical practitioner in the light of the relevant
circumstances, ihcluding the condition (diseases or disorder) to be treated, the chosen:

» route of administration depending on a number of factors, such as age, weight and

physical'health and response of the individual patient, pharmacokinetics, severity of»the
disease and the like, factors known in the medical art.

The pharmaceutical compositions according to the present invention can be

- administered orally, for example in the form of pills, tablefs, coated tablets, capsules,

granules or elixirs. Administration, however, can also be carried out rectally, for example
in the form of' suppositories, or parenterally, for example intravenously, intramuscularly
or subcutaneously, in the form of injectable sterile solutions or suspensions, or topically,
for example in the form of solutions or transdermal patches, or in other ways, for
example in the form of aerosols or nasal sprays.

-Itis understood that modifications that do not substantially affect the activity of

~ the various embodiments of this invention are included within scope of the invention
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" disclosed herein. Accordingly, the following examples are intended. to illustrate but not to

limit scope of the present invention.
Experimental
Normenclature of the compounds exemplified-in the present invention was derived |

- from Chemdraw Ultra version 9.0.1 CambridgeSoft Corporation, Cambridge.

Reagents were purchased from commercial suppliers such as Combi-Blocks Inc .
CA; and CombiPhos Catalysts, Inc; and were used as such.
‘Unless otherW|se stated all temperatures are in degree celsius. Also, in these
examples and elsewhere, abbreviations have the following meanings:
The abbreV|at|ons and terms that are used herein:
LIST OF ABBREVIATIONS -

Pd/C Palladium on carbon mmole - Millimoles
CDCl5 - Deuterated .chloroform mL Millilitre
oC Degree celcius nM Nanomolar
A ‘ L . Deuterated
DMF N,N-dimethyl formamide DMSO-dg dimethylsulfoxide
DMSO - Dimethyl sulfoxide DCM .| Dichloromethane
g ' gram | uM Micromolar
. tithium hydroxide ' Bis(triphenyiphosphine
L_'OH'HZO monohydrate Pd(PPh;),Cl palladium(II) dichloride)
mg ~ .| milligram - | RT ’ Room temperature
MeOH Methanol , PET ‘| Petroleum ether
mM | Millimolar THF Tetrahydrofuran

PEPPSI-IPr | [1,3-Bis(2,6- dusopropylphenyl)lm|dazol -2- yhdene](3 chIoropyrldyI)
palladium(II) dichloride v

catalyst

“Example 1:

4-(5-((5-Flu0r072-(6-methoxypyridin-3r'yl)phenyl)ethynyl)vpyridin—2—yl)butanoic acid
(Compound 1) |
Step 1la .

~ Synthesis of 5-(benzyloxy)- 2 -bromopyridine
To 6~ bromopyrldln -3-ol (10 g, 57.5 mmol) and cesium carbonate (28.1 g, 86 mmol) in _

acetonitrile (50 mL), benzyl bromide (8.20 mL 69.0 mmol) was added and the reaction

mass was allowed to stir at room temperature overnlght. The reaction mass was
~quenched with water and extracted with ethyl acetate (2 x 100 mL), organic layer was

dried over sodium sulphate and concentrated to give crude mass which was purified

' using column chromatography to prowde 5- (benzyloxy) -2- bromopyrldlne (12.3 g, 46.1
" mmol, 80% yleld)
-1H NMR (300 MHz, CDCl3): 5 8.19 (d J=1.5Hz, 1H), 7.55 (d J-87Hz,1H),747-

7.32 (m 6 H), 5.18 (s, 2 H); LCMS (m/z): 265 (M+1).

' Step 1b:
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Synfh‘esis of ethyl 4-(5-(benzyloxy)pyridin-2-yl)butanoate
5-(Benzyloxy)-z—bvromopyridine (6 g, 22.72 mmol) was stirred in dry THF (20 mL) under

~argon atmosphere. (4-Ethoxy-4-oxobutyl)zinc(II) bromide (50.0 mL, 24.99 mmol) in

THF was added carefully under argon atmosphere followed by [1,3-bis(2,6-
diisopropylphenyl)imidazol-2-ylidene](3-chloropyridyl)palladium(II) dichloride (Peppsi

" catalyst) (0.772 g, 1.136 mmol) and reaction stirred at room temperature overnight.
- Reaction mixture was quenched ‘with saturated solution of ammonium chloride and
extracted with ethyl acetate (2 X 25 mL). Organic layer was washed with brine (25 mL),

dried and concentrated to obtain crude which was purified using column chromatography. _

- to provide ethyl 4-(5- (benzyloxy)pyrldm -2-yl)butanoate. (4.3 g, 14.23 mmoI 62.6%
yield).

IH NMR (300 MHz, CDCl3): & 8.25 (d, 7=3.0 Hz, 1H), 7.46-7.31 (m, 6H), 7.16 (d, ] =
8.4 Hz, 1 H), 5:14 (s, 2H), 4.03 (q, J = 6.9 Hz, 2H), 2.82 (t, J = 7.2 Hz, 2H), 2.66 (t, J
= 7.2 Hz, 2H), 1.93-1.83 (m, 2H), 1.19 (&, J = 6.9 Hz, 3H); LCMS (m/2): 300.1 (M+1).

Step 1c

Synthesas of ethy! 4-(5- hydroxypyndm -2- yl)butanoate

To a solut_lon of ethyl 4-(5-(benzyloxy)pyridin-2-yl)butanoate (4.2 g, 14.03 mmol) in
ethanol (25 mL), -Pd/C (0.149 g, 1.403 mmol) was added and the flask was shaken
under hydrogen atmosphere at 40 psi for 4 hours. After completion of the reaction, it

was filtered through celite and concentrated to provide ethyl 4-(5-hydroxypyridin-2-
‘ yl)butanoate (2.7 g, 12.79 mmol, 91% yieid).

1H NMR (300 MHz, CDCl;): 3 9.7 (s, 1H), 8.02 (d, J = 2.1 Hz, 1H), 7.08-7.01 (m, 2H),
4.03 (q, J = 6.0 Hz, 2H), 2.61 (t, J = 7.5 Hz, 2H), 2.27 (t, J = 7.5 Hz, 2H), 1.90-1.30
(m, 2H), 1.19 (t, J = 6.9 Hz, 3H); MS (m/z): 210.1 (M+1).

Step 1d:

Synthesis of ethyl 4-(5- (((trnfluoromethyl)sulfonyl)oxy)pyrldm -2-yl)butanoate

~To a solution of ethyl 4-(5-hydroxypyridin-2-yl)butanoate (250 mg, 1.195 mmol) in DCM

(10 mL) was added pyridiné (0.773 mL, 9.56 mmol), triflic anhydride (0.505 mL, 2.99

' mmol) under nitrogen atmosphere and allowed to stir overnight. After completion of

- reaction, the reaction mass was cOncentrated and purified using column chromatography

to provide ethyl 4—(5-(((trifluoromethyl)sulfonyl)oxy)pYridin-2-y|)butanoate. (0.315 g, '
0.917 mmol, 77% yield). ‘ -
H NMR(300 MHz, CDCl3): 5 8.68 (d, J = 2.7 Hz, 1H), 7.95 (dd, J = 30Hz,J— 5.7 Hz,
i1H), 7.48 (d, J = 7.2 Hz, 1H), 4.07 (q, J = 7.2 Hz, 2H), 2.82 (t, J = 5.7 Hz, 2H), 2.33 (t,

'J=7.5Hz,2H), 1.93 (m, 2H), 1.71 (t, J = 6.9 Hz, 3H); MS (m/z): 342.1 (M+1). -

. Steple:
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SYnthesis of 5-fluoro-2-(6-methoxypyridin-3-yl)benzaldehyde

* 2-Bromo-5-fluorobenzaldehyde (2 g, 9.85 mmol) was added to a stirred solution of (6-

methoxypyridin-3-yl)boronic acid (1.808 g, 11.82 mmol), sodium bicarbonate (1.655 g,
19.70 mmol) in 1,4-dioxane:water (16 mL:4 mL). The reaction mass was degassed and

flushed with‘nitrogen, tetrakis(triphenylphosphine)palladium(0) (1.138 g, 0.985 mmol) - -

was then added. It was flushed with nitrogen and stirred at 111 °C for 3 hours. Reaction
mixture was cooled, diluted with water and extracted with ethyl acetate (2 X 25 mL).

. Ethyl acetate Iayer was washed with brine (25 mL), dried over s‘odium sulphate and

concentrated to get crude. The crude obtained was purified by column chromatography
td provide 5-fluoro-2-(6-methoxypyridin-3-yl)benzaldehyde. (1.7 g, 7.35 mmol, 74.6%
yield).

'H NMR (300 MHz, CDCl3): & 9.85 (d, J = 3.0 Hz, 1H), 8.23 (d, J = 2.1 Hz, 1H), 7.84 .
(dd, J = 2.4 Hz, J = 6.3 Hz, 1H), 7.69-7.57 (m, 3H), 6.95 (d, J = 8.4 Hz, 1H),3.92 (s,'

' 3H); MS (m/z): 232.1 (M+1).

Step 1f:

Synthesis of 5-(2-ethyny|—4—fluoropvhenyl)_-2-methoxypyridine _
Dimethyl (1-diazo-2-oxopropyl)phosphonate ‘.(1.246; mL, 0.519 mmol) was added .
dropwise to a solution of 5-fluoro-2-(6-methoxypyridin-3-yl)benzaldehyde (100 mg,
0.432 mmoI) and potassmm carbonate (120 mg, 0.865 mmol) in dry methanol (5 mL) at

. room temperature under argon, and the mixture was stirred at room temperature for 15

: minutes. The reaction was quenched with brine (15 mL), and the mixture was extracted

with ethyl acetate (2 x 25 mL). The combined organic layer was washed with brine (30
mL), dried over Na,SO,4. Solvent was removed under reduced pressure and the crude
obtained - was burified by column' chromatography to provide 5-(2-ethynyl-4-
fluorophenyl)-2-methoxypyridine. (0.07i g; 0.309 mmo!, 75.1% yield). ' |

“'H NMR (300 MHz, CDCls): § 8.31 (d, J = 2.1 Hz, 1H), 7.88 (dd, J = 2.4 Hz, J = 6.0 Hz,
" 1H), 7.51-7.46 (m, 2H), 7.40-7.57 (m, 1H), 6.90 (d, J = 8.7 Hz, 1H), 4.33 (s, 1H), 3.90
(s, 3H); MS (m/z): 228.0 (M+1).

Step 1g:
Synthesis of ethyl 4-(5- ((5 -fluoro-2-(6- methoxypyrldm -3- yl)phenyl)ethynyl)pyrldln -2- .
yI)butanoate

To a solution of ethyl 4-(5-(((tr_iﬂ_uoromethyl)sulfonyl)oxy)pyridin”—2-y|)butanoate (50

mg, 0.146 mmol), 5-(2-ethyny|-4-quorop'henyl)-2-methoxypyridine (56.6 mg, 0.249

mmol), lithium chloride (9.32 mg, 0.220 mmol), c‘opper'(I) iodide (1.395 mg, 7.32

~pmol), triethanolamine (0.306 mL, 2.197 mmol) in DMF (2 mL) was added

bis(triphenylphosphine)‘palladium(II) chloride (2.057 mg, 2.93 pmol) under - nitrogen
atmosphere. The reaction vessel was degassed, flushed with nitrogen and heated at 60
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°C overnight. The reaction mass was distilled off and the crude was purified using

column chromatography to provide ethyl 4-(5-((5-fluoro-2-(6-methoxypyridin-3-

y)phenyl)ethynyl)pyridin-2-yl)butanoate. (0.053 g, 0.124 mmol, 84% vyield).

H NMR (300 MHz, CDCl3): & 8.52 (s, 1H), 8.36 (d, J = 2.1 Hz, 1H), 7.88 (dd, J = 2.4
Hz, J = 6.3 Hz, 1H), 7.57 (dd, J=1.8 Hz, J = '6.'0.Hz, 1H), 7.39-7.35 (m, 2H), 7.19-
7.12 (m,v2H), 6.85 (d, J =.8.4 Hz, 1H), 4.14 (q, J = 7.2 Hz, 2H), 4.01 (s, 3H), 2.85 (t, J _>
= 7.5 Hz, 2H), 2.36 (t, 7 = 7'.5‘Hz', 2H), 2.12-2.02 (m, 2H), 1.27 (t, J = 7.2 Hz, 3H); MS
(m/z): 419.1 (M+1). ‘

Step 1h: ,
Synthesis of 4-(5-((5-fluoro-2-(6-methoxypyridin-3-yl)phenyl)ethynyl)pyridin-2-
yl)butanoic acid '

"To a solution of ethyl 4-(5-((5-fluoro-2-(6-methoxypyridin-3-yl)phenyl)ethynyl)pyridin-

2-yl)butanoate '(50 mg, 0.119 mmol) in THF (4 mL), methano! (1.0 mL) was added LiOH
(17.17 mg, 0.717 mmol) and allowed to stir at RT overnight. The reaction mass was
distilled under vacubum, quenched with water (25 mL) and brine (25 mL) and extracted
with ethyl acetate (2x25 mL). Combined organic layer was dried over sodium sulphate
and concentrated to provide - 4-(5-((5-fluoro-2-(6-methoxypyridin-3-

yhphenyl)ethynyl)pyridin-2-yl)butanoic acid. (0.032 g, 0.082 mmol|, 68.5%vyield). '

-~ 'H NMR (300 MHz, CDCl3): & 12.09 (s, 1H), 8.48 (s, 1H)., 8.37 (d, 7 = 2.1 Hz, 1H), 8.03

(dd, J = 2.4 Hz, ] = 6.3 Hz, 1H), 7.70-(dd, J = 2.1 Hz, J = 6.0 Hz, 1H), 7.59-7.54 (m,
2H), 7.43-7.38 (m, 1H), 7.31 (d, J = 8.1 Hz, 1H), 6.96 (d, J = 6.7 Hz, 1H), 3.91 (s,

" 3H), 2.76 (t, J = 7.5 Hz, 2H), 2.23 (t, J = 7.5 Hz, 2H), 1.90-1.88 (m, 2H); MS (m/z):

391.1 (M+1).

Example 2: , . ‘
4-(5—(5-FIUoro-2-(6—methoxypyridin-3-yI)phenethyl)pyridi.n-2-yl)butanoic acid
(Compound 2) /

| Step 2a:

Synthesis of ethyl 4—(5—(_5—ﬂuoro-2-(6-methoxypyridin-3—yl)phenethyl)pyridin-2-

~ yl)butanoate

To a solution of ethyl 4-(5-((5-fluoro-2-(6-methoxypyridin-3-yl)phenyl)ethynyl)pyridin-
2-yhbutanoate (70 mg, 0.167 mmol) in ethanol (25 mL), Pd/C (1.780 mg, 0.017 mmol)
was added and the flask was stirred under hydrogen atmosphere at RT overnight. After
combletion of‘reaction, reaction mixture was filtered through celite and concentrated to

providé ethyl 4'-(5-(5-f|uoro—2-(6-methoxypyridin—3—yl)phenethyl)pyridin-2-y|)butanoate.

- (0.060 g, 0.137 mmol, 82% yield).

'H NMR (300 MHz, CDCh): & 8.08 (s, 1H), 8.01 (d, J = 1.8 Hz, 1H), 7.59 (dd, J = 2.4
Hz, J = 6.3 Hz, 1H), 7.30-7.06 (m, 5 H), 6.86 (d, J = 9.0 Hz, 1H), 4.02 (g, J = 9.0 Hz,
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2H), 3.89 (s, 3H), 2.86-2.61 (m, 6H), 2.28 (t, J = 6.0 Hz, 2H), 1.91-1.82 (m, 2H), 1.16
(t, J = 6.0 Hz, 3H); MS (m/z): 423.1 (M+1).

Step 2b: ,
Synthesivs of 4-(5-(5-fluoro-2-'(6-methoxypyridin-3-y|)phehethyl)pyridin-2-y|)butanoic

~ acid

The title compound was prepared in an analogous manner as the compound of Step 1h
of Example 1, by using 'ethyl'4-(5-(5-fluoro—2-(6-methoxypyvridin_-3-y|)phenethyl)pyridin-'
2-yl)butanocate (50 mg, 0.118 mmol) instead of ethyl 4-(5-((5-fluoro-2-(6-
methoxypyridin-3-yl)phenyl)ethynyl)pyridin-2-yl)butanoate to obtain 4-(5-(5-fluoro-2-

" (6-methoxypyridin-3-yl)phenethyl)pyridin-2-yl)butanoic acid. (0.015 g, 0.036 mmol,

30.2% yield).

“'H NMR (CDCl5, 300 MHz): & 8.16 (s, 1H), 7.96 (s, 1H), 7.42 (dd, J = 2.4 Hz, J = 6.0 Hz, ‘

1H), 7.25 (s, 1H), 7.17-7.09 (m, 2H), 7.01 (d, J = 6.0 Hz, 2H), 6.80 (s, 1H), 3.99 (s,

| 3H), 2.95-2.73 (m, 6H), 2.40 (t, J = 6.0 Hz, 2H), 2.07 (t, ] = 6.0 Hz, 2H), 1.26 (t, J =

3.0 Hz, 2H); MS (m/z): 395.2 (M+1).

Example"3 o
4-(5-((5-Fluoro-2-(5-methylthiophen-2-yl)phenyl)ethynyl)pyridin-2-yl)butanoic acid

/

(Compound 3)

- Step 3a:

Synthesis of 5-fIuoro-2—(5-methyithiopﬁen—z-yl)benzaldehyde

: 2-B|?0mo-5-flu"o_robenzaIdehyde (1 g, 4.93 mmol) was added to a stirred solution'of

4,4,5,S-tetramethyl-2-(S-methylthiophen-2-yl)-1,3,2-dioxaboro|ane (1.987 g, 8.87

- mmol) and sodium bicarbonate (0.828 g, 9.85 mmol) in 20 mL of 1,4-Dioxane:water

(4:1). The reaction mass was degassed and flushed with nitrogen.

Tetrakis(t'riphehylphosphine)paHadium(O) (0.569 g, 0.493 mmol) was added to it and -

stirred at 111 °C for 3 hours. Reaction mixture was cooled, diluted with water and'
extracted w»ith ethyl acetate (2 X 25 mL). The organic layer was washed with water (25

mL), brine (25 mL) and dried over sodium sulphate to obtain crude which was purified
by cqumn_chromatography to provide 5-fluoro-2—(5-mefhylthiophen-2-y|)benzaIdehyde.
(0.650 g; 2.82 mmol, 57.2% yield). . |
'H NMR (300 MHz, CDCl3): 6 10.04 (d, J = 3.3 Hz, 1H), 7.66-7.57 (m, 3H), 7.05 (d, J =
3.3 Hz, 1H), 6.91 (d, J = 2.4 Hz, 1H), 2.51 (s, 3H); MS (m/z): 221 (M+1).

" Step 3b:

Synthesis of 2-(2-ethynyl-4-ﬂuorophenyl)-5-methylthiophene o
Dimethyl (1-diazo-2-oxopropyl)phosphonate (2.62 mL, 1.090 mmol) ‘was added
dropwise to a SOIqtion of 5-f|uoro-2-_(5-methy|thiophen-2-y|)benzaldehydé (200 mg,
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0.908 mmol) and potassium carbonate '(251 mg, 1.816 mmol) in dry methanol (2 mL) at

RT under argon, and the mixture was stirred at room temperature for 15 minutes. The

" reaction was quenched with brine (15 mL), and the mixture extracted with ethyl acetate

" (2 x 25 mL). The combined organic layer was washed with brine (30 mL), dried over

Na,S0,. Solvent was removed under reduced pressure and crude residue was purified by

- column chromatography to provide 2—(2-ethyny|-4-fluorophenyl)-S-methylthiophene.

(0.143 g, 0.658 mmol, 72.5% vyield).

'H NMR (CDCls, 300 MHz): & 7.58-7.54 (m, 1H), 7.42 (dd, J = 6.6 Hz, ] = 2.7 Hz, 1H), ‘
7. 31 7.27 (m, 2H), 6.83 (d, J = 2.7 Hz, 1H), 4.52 (s, 1H), 2.51 (s, 3H); MS (m/z) 217
(M+1) ’

Step 3c:

Synithesis of ethyl 4-(5-((5-fluoro-2- (5 methylthlophen -2- yI)phenyl)ethynyl)pyrldm -2-

" yl)butanoate

To a solution of ethyl 4-(5- (((trlﬂuoromethyl)sulfonyl)oxy)pyrldln -2-yl)butanoate (50
mg,-0.146 mmol), 2-(2-ethynyl-4-fluorophenyi)-5-methylthiophene (53.9 mg, 0.249

- mmol), lithium chloride (9.32 mg,40.220 mmol), copper(l) iodide (1.395 mg, 7.32
pmol), triethylamine (0.306 mi, 2.197 mmol) in dimethylformamide (2 mL),
' bis(triphénylphosphine)palladium(II) chloride (2.057 mg, 2.93 umo)) was added under -

“-nitrogen atmosphere. The reaction vessel was‘ degassed and flushed with nitrogen and

heated at 60 °C overnight. The reaction mass was distilled off and the crude was purified

" using column chromatography to provide ethyl 4-(5-((5-fluoro-2-(5-methylthiophen-2-
- yl)phenyl)ethynyl)pyridin-2-yl)butanoate. (0.055 g, 0.131 mmol, 89.0% yield).
~ H NMR (300 MHz, CDCl5): 8 8.66 (s, 1H), 8.04 (s, 1H), 7.70 (dd, J = 6.0 Hz, J = 2.1 Hz,

1H), 7.51 (g, J = 5.7 Hz, 1H), 7.33 (d, J = 3.9 Hz, 1H), 7.18 (d, J = 8.1 Hz, 1H), 7.12-

- 7.05 (m, 1H), 6.78 (d, J = 3.6 Hz, 1H), 4.15 (q, J = 7.2 Hz, 2H), 2.86 (d, J = 7.8 Hz,

2H), 2.55 (s, 3H), 2.39 (t, J = 7.5 Hz, 2H), 2.15-2.05 (m, 2H), 1.28 (t, J = 7.2 Hz, 3H); -

HPLC (%): 96.81 %; MS (m/z): 408.1 (M+1).

© Step 3d:

Synthesis of - 4-(5-((5-fluoro-2—(5—methy|thiophen-2-y|)phehy|)ethynyl)pyridin-2—

“yl)butanoic acid
~To a solutlon of ethyl 4- (5 ((5- fluoro 2- (5 methylthiophen-2- yl)phenyl)ethynyl)pyrldm-

2 yl)butanoate (40-mg, 0.098 mmol) in THF (4 mL) and methanol (1.0 mL), LiOH (14.10

" 'mg, 0.589 mmol) was added and allowed to stir at RT overnight. The reaction mass was

concentrated under vacuum, quenched with water (25 mL) and brine (25 mL) and

 extracted with ethyl acetate (2x25 mL). Combined organic layer was dried over sodium

sulphate “and  concentrated to provide 4-(5—((5—fl'uoro-2-(5-methylthiophen—'2—
yl)phenyl)ethynyl)pyridin-2-yl)butanoic acid. (0.011 g, 0.029 mmol, 29.5% yield).
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'H NMR (300 MHz, CDCl;): 6 12.05 (s, 1H), 8.64 (s, 1H), 7.86 (dd, J = 2.7 Hz, J'= 6.0
Hz, 1H), 7.67 (q, J = 5.7 Hz, 1H), 7.53 (q, J = 6.0Hz, 1H), 7.44 (d, J = 3.6 Hz, 1H),
7.37-7.32 (m, 2H), 6.88 (d, J = 2.7 Hz, 1H), 3.81 (s, 3H), 2.79 (t, J = 7.2 Hz, 2H), 2.26

(t, J = 7.2 Hz, 2H), 1.99-1.88 (s, 2H); MS (m/z): 380.1 (M+1).

Example 4

4-(5-(5-Fluoro-2-(5-methylthiophen-2- yI)phenethyl)pyndln -2- yI)butanmc acid
(Compound 4) o
Step 4a: -

’ Syn'thesis. of ethyl 4-(5—('5—fluoro-2-(5-methy|thiophen-2-y|)phenethyl)pyridin—Z-
yl)butanoate

“To a solution of ethyl 4-(5-((5-fluoro-2-(5- methylthlophen -2-yl)phenyl)ethynyl)pyridin- .
- 2-yl)butanoate (45 mg, 0.110 mmol) in ethanol (25 mL), Pd/C (1.175 mg, 0.011 mmol) -
~was added-and the flask was shaken under hydrogen atmosphere at RT overnight. After

completion of réaction, it was filtered through celite and concentrated to provide ethyl 4-
(5-(5-fluoro-2-(5-methylthiophen-2-yl)phenethyl)pyridin-2-yl)butanoate. (0.040 g,
0.095 mmol, 86% yield). |

'H NMR (300 MHz, CDCl5): & 8.27 (s 1H), 7.43-7.42 (m, 1H), 7. 34-7.31(m, 1H), 7.20
(d, J = 7.8 Hz, 1H), 6.96-6.63 (m, 2H), 6.73-6.71 (m, 2H), 4.14 (q, J = 7.2 Hz, 2H),
3.06-2.80 (m, 6H), 2.54 (s, 3H), 2.39 (t, J = 7.5 Hz, 2H), 2.12-2.07 (m, 2H), 1.27 (t, J ‘
= 7.2'Hz, 3H); MS (m/z): 411.5 (M+1).

Step-4b: N »

Synthesis of 4-(5-(5-fluoro-2-(5-methylthiophen-2-y|)phenethyl)pyridin-2-y|)butanoic
acid _ .

To a solution of ethyl 4-(5-(5-fluoro-2-(5-methylthiophen-2-yl)phenethyl)pyridin-2-

“yl)butanoate (35 mg, 0.085 mmol) in THF (4 mL) and methanol (1.000 mL) was added

LIOH (12.22 mg, 0.510 mmol) and allowed to stir at RT overnight. The reaction mass
was distilled under vacuum, quenched with water (10 mL) and brine (10 mL) and

v extracted with ethyl acetate (2x25 mL). Combined organic layer was dried over sodium

sulphate and concentrated to provide 4-(5-(5-fluoro-2-(5-methyithiophen-2-
yl)phenethyl)pyndm -2- yI)butanouc aC|d (0.021 g, 0.054 mmol, 63.4% vyield).

H NMR (300 MHz, CDCl3): 8 8.22 (s, 1H), 7.29- 7.28 (m, 2H), 7.15 (d, J = 8.1 Hz, 1H),
6.93 (d, J = 8.7 Hz, 2H), 6.73 (s, 2H), 3.04-2.95 (m, 4H), 2.82 (t, J = 8.7 Hz, 2H), 2.41
(t, J = 8.2 Hz, 2H); 2.07 (s, 3H), 1.25-1.27 (m, 2H); MS (m/z): 384.3 (M+1).

Example 5

| 4-(4-(1,1- leluoro 2-(5-fluoro-2-(5-methylthiophen-2- yI)phenyI)ethyI)phenyl)butanouc

acid (Compound 5)
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Step 5Sa:

' SyntheS|s of 2- (3 bromophenyl)acetyl chloride

To a solutlon 2-(3-bromophenyljacetic acid (3.5 g, 16.28 mmol) in THF (20 mL),

~ catalytic dimethylformamide was added followed by addition of oxalyl chloride (1.396

mL, 16.28 mmol), the reaction mixture was allowed to stir for 2 hours followed by
concentration under reduced pressure to provide 2-(3-bromopheny|)acetyl chloride as
yellow oil (3.6 g, 15.42 mmol, 95 % yield).

Step 5b:
Synthesns of methyl 4-(4-(2- (2 -bromo-5-fluorophenyl)acetyl)phenyl)butanoate

" To a solution of methyl 4-phenylbutanoate (2.2 g, 12.34 mmol) in anhydrous 1-ethyl-3-
" (3-dimethylaminopropyl)carbodiimide (10 ml), Aluminium chloride (1.975 g, 14.81

mmol) was added at -30 °C {obtained with dry ice and excess of ethyl acetate}.
Reaction mixture was allowed to stir for 30 minutes at this temperature. To the resulting
suspension '2-(2-bromo-5-fluorophenyl)vacetyl chloride (3.10 g, 12..34 mmol) was added
in anhydrous '1-ethyl-3-(3-dim_ethy|aminopropyl)carbodiimide (10 mL) and reaction was
allowed to stir for 3 hours then at RT overnight. After complete consumption of starting

material, reaction mixture was poured into crushed ice ~and extracted with

‘dichloror_hethane. Organic layer was washed with brine, dried over sodium sulphate and

concentrated. The residue obtained was purified by column chromatography to provide
methyl 4-‘(4-(2-(2-brom0-5-fluorophenyl)acetyl)phenyl)butanoate (1.7 g, 4.32 mmol, ‘
35.0 % yield) as white solid. '

!H NMR (300 MHz, CDCl3): & 8.00 (d, J = 6.2 Hz, 2H), 7.58 (dd, J = 5.4 Hz,' 8.7 Hz, 1H),

© 7.34(d, J = 8.7 Hz, 2H), 7.04 (dd, J = 2.7 Hz, 8.7 Hz, 1H), 6.92 (t, J = 2.7 Hz, 8.4 Hz,

1H), 4.43 (s, 2H), 3.70 (s, 3H), 2.75 (t, J = 7.5 Hz, 2H), 2.37 (t, J = 7.50 Hz, 2H), 2.01

(t, J = 7.50, 2H); MS (m/z): 395 (M+2).

Step 5c: - . : .

Synthesis' of - - methyl 4-(4-(2-(2-bromo-5-f|uorobenzyl)-l,3-dithiolan—2—
yl)phenyl)butanoate

To a solution of methyl 4-(4-(2-(2-bromo-5-fIubrophenyl)acetyl)phenyl)butanoate (3 g,

7.63 mmol), ethane-1,2-dithiol (0.934 g, 9.92 mmol) in dichloromethane (10 mL), Boron
' trifluoride diethyl etherate (1.257 mL, 9.92 mmol) was added. Reaction was allowed to - '

stir at room temperature overnight. After complete consumption of starting material,
reaction mixture was concentrated and purified by column'chromatograp.hy to provide '
methI 4-(4-(2-(2-bromo-5- fluorobenzyl) 1,3-dithiolan-2- yl)phenyl)butanoate (3 2 g,
6: 82 mmol, 89 % y|eld) as yellow solid.

H NMR(300MH2 'CDCl3): 8 7.56 (d, J = 6.2 Hz, 2H),748 7.43 (dd, J = 5.4 Hz, 8.7 Hz,

1H), 7.13 (d, J = 8.7 Hz, 2H), 6.84-6.79 (m, 2H), 3.73 (s, 2H), 3.69 (s, 3H), 3.37-3.20
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(m, 4H), 2.66 (t, J = 7.5 Hz, 2H), 2.34 (t, J = 7.50 Hz, 2H), 2.01-1.92 (m, J = 7.50,
2H); MS (m/z): 370 (M+1).

Step 5d:
Synthe5|s of methyl 4- (4 (2-(2-bromo-5- fluorophenyl)acetyl)phenyl)butanoate

~ To a suspension of '1-iodopyrrolidine-2,5-dione (613 mg, 2.73 mmol) and methyl 4-(4-

(2-(2-bromo-5-fluorobenzyl)—l 3-dithiolan-2-yl)phenyl)butanoate (320 mg, 0.682 mmol)
in d|chloromethane (10 mL) was added pyridine, hydrogen fluoride 30% solution (772

mg, 5 45 mmoI) at -78 °C and reaction mixture was allowed to stir at same temperature

. for 4 hours. The reaction mixture was then allowed to stir overnight at RT after which
* reaction mass was quenched with addition of saturated sodium bicarbonate. Reaction

mixture was extracted with dichloromethane, washed with brine, dried over sodium

_sulph‘ate and concentrated to give crude which was purified using column

chromatography to provide methy!l 4-(4-(2-(2-bromo-5-
fluorophenyl)acetyl)phenyl)butanocate (10 mg, 0.025 mmol, 3.73 % yield)'along with

| format|on of methyl 4-(4- methoxyphenyl) -4-oxobutanoate.

'H NMR (300 MHz, CDCl3): 6 7.51 (dd, J = 5, 4 Hz, 1H), 7.35 (d, J = 8. 1 HZ, 2H), 7. 23
(d, J = 8.1 Hz, 2H), 7.12 (dd, J = 2.4 Hz, 8.7 Hz, 1H), 6.93 (t, J = 2.7 Hz, 8.7 Hz, 1H),

3.69 (s, 3H), 3.61 (t, J = 15.6 Hz, HF coupling, 2H), 2.72 (t, J = 7.5 Hz, 2H), 2.34 (t, J

= 7.5 Hz, 2H), 2.02-1.92 (m, 2 H); MS (m/z): 415 (M+1).

Step‘ Se: |
Synthesis - - of methyl 4—(4-(1,1-diflubro-2-(5-fluoro-2-(5-methylthiophen—z—
yl)phenyl)ethyl)phenyl)butanoate '

In © a mixture of rhethyl 4-(4-(2-(2-bromo-5-fluorophenyl)-1,1-
- difluoroethyl)phenyl)butancate (30.6 mg, 0.074 mmol), 4,4,5,5-tetramethyl-2-(5-

methylthiophen-2-yl)-1,3,2-dioxaborolane (33.0 mg, 0.147 mmol) and sodium
bicarbonate - (12.38 ' mg, 0.147 mmol) in dioxane:water (4:1),
tetrakis(triphenylphosphine)palladium(0) (1.064. mg, 3.68 pmol) was added. ‘Reaction
mixture was heated in microwave at  111» °C for 11 minutes and was quenched with

water (10 mL) and extracted with ethyl acetate (2x25 mL). Combined organic layer was

~ dried and concentrated. Crude residue obtained was purified by column chromatography

using 5% ethyl acetate in petroleum ether to provide methyl 4-(4-(1,1-difluoro-2-(5-

' fluorb-2¥(S—methylthiophen-2-yl)phenyl)ethyl)phenyl)buténoate. (10 mg, 0.035 mmo!,

31.3 % yield)
'H NMR (300 MHz, CDCl3): & 7.31 (d, J = 5.4 Hz, 1H), 7.22-7.14 (m, 5H), 7.03 (dd, J =

' 2.7.Hz, 8.1 Hz, 1H), 6.67 (d, J = 2.4 Hz, 1H), 6.51 (d, J = 2.7 Hz, 1H), 3.69 (s, 3H),
© 3.60 (t, J = 15.6 Hz, 2H), 2.67 (t, J = 7.5 Hz, 2H), 2.50 (s, 3H), 2.32.(t, J = 7.5 Hz,
© 2H), 2.08-1.92 (m, 2H); MS (m/z): 433.1 (M+1).
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Step 5f: -
Synthesis of 4-(4-(1,1-difluoro-2-(5-fluoro-2-(5-methylthiophen-2-

- yl)phenyl)ethyl)phenyl)butanoic acid

To solution of methyl 4-(4-(1,1- difluoro-2- -(5-fluoro-2- (5 methylthlophen -2-
yl)phenyl)ethyl)phenyl)butanoate (20 mg, 0.046  mmol) in THF.methanoI (4:1) was
added lithium hydroxide hydrate (185 L, 0.2-77 mmol) at RT. Reaction mixture was
allowed to stir at RT ‘for 4 hours. After complete consumptioh'of starting material,

. ~solvent was evaporated under reduced pressure and was washed with 5% ethyl acetate

in petrol'eum ether. Reaction mixture was then quenched with addition of saturated
ammonium chloride and extracted with ethyl acetate. Organic layer was dried over
sodium sulphate and concentrated to provide 4-(4-(1,1-difluoro-2-(5-fluoro-2-(5-

) methylthiophen-2-yl)phenyl)ethyl)pheny'l)butanoic acid (13 mg, 0.031 mmol, 67.2 %
- y|eld)

H NMR (300 MHz, CDCI3) 57.31 (d J = 5.4 Hz, 1H), 7.22-7.14 (m, 5H), 7.03 (dd, J =
2.7 Hz, 8.1 Hz, 1H), 6.67 (d, J = 2.4 Hz, 1H), 6.51 (d, J = 2.7 Hz, 1H), 3.55(t, J =
15.6 Hz, 2H), 2.73 (t, J—75Hz,2H),250(s 3H), 2.32 (t, ] = 7.5 Hz, 2H),208192 _
(m, 2H); MS (m/z): 419.1 (M+1).

: Exarhple 6:

4- -(4-(1,1-Difluoro-2- (5 -fluoro-2-(5-(1- methylcyclopropyl)th|ophen -2-

"yI)phenyl)ethyl)phenyl)butanmc acid (Compound 6)
~ Step 6a: '

Synthesns of methyl 4-(4-(1, 1-diﬂuoro—2-(5—fluoro—2-(5-(1-methylcycldpropYI)thiophen-_ :

. 2- yI)phenyl)ethyl)phenyl)butanoate

A solution’ of methyl 4-(4—(2-(2-bromo-S—quorophenyl)-1,1-
difluoroethyl)phenyl)butanoate (70 mg, 0 169 mmol), 4,4,5,5-tetramethyl-2-(5-(1-
methylcyclopropyl)thiophen-2-yl)-1,3,2- dloxaborolane (111 mg, 0.421 mmol), sodium

_blcarbonate (28. 3 mg, 0.337 mmol) in dioxane and water (4:1, 4 mL) was degassed '
’under argon. To the resulting mlxture tetrakls(trlphenylphosphlne)paIIadlum(O) (2:435

mg, 8.43 pmol) was added and reaction mixture was heated in microwave at 111 °C for

- 10 m_|n. Reaction mixture was concentrated under reduced pressure and the crude
product was purified by column chromatography to provide methyl 4-(4-(1,1-difluoro-2-

(5-fluoro-2-(5-(1- methylcyclopropyl)th|ophen -2- yI)phenyI)ethyl)phenyl)butanoate (35
mg, 0.074 mmol, 43.9 % yield).

'H NMR (300 MHz, CDCl3): & 7.30-7.25 (m, 1H) 7.21-7.14 (m 5H), 7.01 (t, J = 2 Hz,

8Hz, 1H),'6.65 (d, J = 2.2 Hz, 1H), 6.48 (d, J = 2.2 Hz, 1H), 3.69 (s, 3H), 3.54 (t, J =
12.2 Hz, 2H), 2.68 (t, J =6 Hz, 2H), 2.32 (d, J = 2.2 Hz, 2H), 2.02-1.94 (m, 2H), 1.60

 (3H), 0.95-0.94 (m, 2H), 0.88-.87 (m, 2H); MS (m/z): 473.
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- Step 6b:

SYnthesis of 4-(4-(1,1-difluoro-2-(5-fluoro—2;(5—(1-methylcyclopropyl)thiophen-z—
yhphenyl)ethyl)phenyl)butanoic acid

To a | solution of methyl . 4-(4-(1,1- dIﬂUOI’O 2-(5-fluoro-2-(5-(1-
methylcyclopropyl)thlophen -2-yl)phenyl)ethyl)phenyl)butanoate (20 mg, 0.042 mmol) in
THF (4 mL) and methanol (1 mL), aqueous. lithium hydroxide (6.08 mg, 0.254 mmol)

~ was added and allowed to stir at RT for 6 hours. Reaction mixture was»concentrated,

quenched with dilute ammonium chloride and extracted with ethyl acetate. Organic layer
was dried over sodium sulfate and concentrated. The residue obtained was diluted with
ethyl,ace'tate (1 mL) followed by precipitation with -n-hexane. The precipitate was dried '
under vacuum to obtain desired 4-(4-(1,1-difluoro-2- (5-fIUoro—2—(5—(1— ’

methylcyclopropyl)thlophen2yI)phenyl)ethyl)phenyl)butan0|c acid (12 mg, 0.026

mmol, 61.8 % yleld)
'H NMR (300 MHz, CDCl3): § 7.30-7.14 (m, 6H), 7.20 (t, J = 8 Hz, 2.5 Hz, 1H), 6.66 (d,

.J = 2.2 Hz, 1H), 6.48 (d, J = 2.2 Hz, 1H), 3.49 (t, J=13HZ 2H), 2.70 (t, J = 6.2 Hz,

2H), 2.35 (t, J = 6.5 Hz, 2H), 2.02-1.94 (m, J = 6.4 Hz, 2H), 1.27 (s, 3H), 0.95-0.94
(m, 2H), 0. 8-0. 87 (m, 2H); MS (m/2): 459 (M+1).

Example 7:

4-.(4-(1,1-Diflvuoro-2-(4.-fluoro-4'-methyl-[1,1'-biphenyl]-2-yl)ethy|)pheny|)_butanoic acid

(Compound 7)

. Step‘7a:v_

Synthesis of methyl 4-(4-(1,1-difluoro-2-(4-fluoro-4'-methyl-[1,1'-biphenyl]-2-

» yl)ethyl)phenYI)butanoate

To -a degassed solution =~ of . methyl 4.—(4-(_2-(2-brom045—f1uorophenyl)-1,1-

 difluoroethyl)phenyl)butanoate (80 mg, 0.193 mmol), 4,4,5,5-tetramethyl-2-(p-tolyl)-
~ 1,3,2-dioxaborolane (84 mg, 0.385 mmol), sodium bicarbonate (32.4 mg, 0.385 mmol)
~in dioxane:water (4 mL:1 mL), tetrakis(tﬁphenylphosphine)palladium(O) (5.57 mg,

0.019 mmol) was added and the reaction mass was heated in mlcrowave at 111 °C for
10 minutes. Reactlon mixture was then concentrated and purlfled by column '
chrdmatography to obtain -methyl 4-(4-(1,1-difluoro-2-(4-fluoro-4'-methyl-[1,1' -
biphenyl]-2-yl)ethyl)phenyl)butanoate. (65 mg, 0.152 mmol, 79 % yield)

*H NMR (300 -MHz, CDCl3): & 7.20-7.00 (m, 8H), 6.87-6.84 (m, 3H), 3.69 (s, 3H), 3.45

.(t, 7 = 15.9 Hz, 2H),269 (t, 7 = 7.5 Hz, 2H),240 (s, 3H), 2.37 (¢, J—75Hz, 2H),

1.99-1.94 (m, 2H); MS (m/z): 449 (M+Na).

Step 7b: )
Synthesis of 4-(4-(1,1-difluoro-2-(4-fluoro-4'-methyl-[1,1'-biphenyl]-2-

- ybethyl)phenyl)butanoic acid
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. To a solution of methyl 4-(4-(1,1-difluoro-2-(4-fluoro-4'-methyl-[1,1'-biphenyi]-2-

ylethyl)phenyl)butanoate (58 mg, 0.136 mmol) in 4 mL of THF:Methanol (4:1) was
added lithium hydroxide monohydrate (453 L, 0.680 mmol) and the reaction mixture
was’aIIowed to stir at RT over,nbight. After completé consumption of starting material,
soIv‘en.t was removed under reduced pressure. The reaction mixture was neutrélized with
saturated ammonium chloride and extracted with ethyl acetate, dried 'over sodium
sulphate to obtain 4-(4-(1,1-difluoro-2-(4-fluoro-4'-methyl-[1,1'-biphenyl]-2-
ylethyl)phenyl)butanoic acid (56 mg, 0.136 mmol) .

'H NMR (300 MHz, DMSO-dg): - & 7.16-7.13 (m, 7H), 7.08 (d, J = 8.1 Hz, 2H), 6.94 (d, J
= 7.8 Hz, 2H), 3.60 (t, J = 14.4 Hz, 2H), 2.62 (t, J = 7.2 Hz, 2H), 2.34 (s, 3H), 2.23 (t,
J = 7.2 Hz, 2H), 1.81-1.76 (m, 2H); MS (m/z): 413 (M+1).

Example 8:
4-(4-(2-(2-(5-Cyclopropylthiophen-2-yl)-5-fluorophenyl)-1,1-

difluoroethyl)phenyl)butanoic acid (Compound 8)

Step 8a:

' Synthesis ~ of - methyl  4-(4-(2-(2- (5 cyclopropylthlophen 2 -yl)-5- quorophenyI) -1,1-

d|fluoroethy|)phenyl)butanoate

To - a degassed . solution of methyl 4-(4-(2-(2-bromo-5-fluorophenyl)-1,1-
dlfluoroethyl)phenyl)butanoate (80 mg, 0.193 mmol), 2-(5-cyclopropylthiophen-2- yI)
4,4,5,5-tetramethyl-1,3,2-dioxaborolane (96 mg, 0.385 mmol), sodium bicarbonate
(324 mg, 0.385 mmol) in dioxane (4 mL):water (1  mL),

tetrakis('tri'phenylphosphine)palladium(0) (5.57 mg, 0.019 mmol) was added and the

reaction mixture was heated in microw_ave at 111 °C for 10 minutes. Reaction mixture

. was concentrated and purified by column chromatography to provide methyl 4-(4-(2-(2-

(5-cyc|opfopy|thio_phen-2-y|)-5-f|uorophen$/l)-1,1—difluoroethyl)phenyl)butanoate (72

- mg, 0.157 mmol, 82 % vyield).

'H NMR (300 MHz, DMSO-dg): & 7.32-7.30 (m, 1H), 7.22-7.15 (m, 6H), 6.76 (d, J = 3

Hz, 1H), 6.67 (d, ] = 3.3 Hz, 1H), 3.70 (t, J = 13.5 Hz, 2H), 3.58 (s, 3H), 2.64 (t, J =
7.5 Hz, 2H), 2:33 (t, ] = 7.5 Hz, 2H), 2.11-2.10 (m, 1H), 1.85-1.80 (m, 2H),102099

(m, 2H), 0.68-0.66 (m 2H); MS (m/z): 481 (M+Na).

Step 8b:
Synthesis of 4-(4-(2-(2~(5- cyclopropylthlophen -2- yl) -5- ﬂuorophenyl) -1,1-
dlfluoroethyl)phenyl)butanonc acid

- To a solution of methyl 4—(4-(2-(2-(5-_cyc|opropylthiophen-2-yl)-5-fluorophenyl)-1,1-

difluo_roethyl)phenyl)butanoate (62 mg, 0.135 mmol) in 4 mL of THF:methanol (4:1)
was added lithium hydroxide "monohydrate (451 pL, 0.676 mmol) and the reaction
mixture was allowed to stir at RT overnight. After complete consumption of starting
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material, solvent was removed under reduced pressure. The reaction mixture was
neutralized with saturated ammonium chloride and extracted with ethyl acetate, dried
over sodium-sulphate to obtain 4-(4-(2-(2-(5-cyclopropylthiophen-2-yl)-5-fluorophenyl)-
1,1- d|f|uoroethyl)phenyl)butanouc acid (60 mg, 0.135 mmol)

'H NMR (300 MHz, DMSO-de): 0 12.12 (s, 1H), 7.32-7.15 (m, 7H), 6.75-6.66 (m 2H),
"3.70 (t, J = 16.8 Hz, 2H),261 (t, J = 7.5 Hz, 2H), 2.24-2.11 (m, 3H), 182 177(m, ,

2H), 1.01-0.98 (m, 2H), 0.68-0.66 (m, 2H); MS (m/z): 443 (M+1).

Example 9;

: '4'-(4—(2-(2-(2‘,3-Dihydrdbenzofuran-5-y|)-5-fluorophenyl)-i,1-

difluoroethyl)phenyl)butanoic acid (Compound 9)
Step 9a: v

Synthesis . of methyl 4- (4 (2 (2- (2 3- dlhydrobenzofuran -5-yl)-5- fluorophenyl)-x,l- :
dlfluoroethyl)phenyl)butanoate

~To . a degassed  solution of 'methyl 4-(4-(2-(2-bromo-5-fluorophenyl)-1,1-
'_ difluoroethyl)phenyl)butanoate (80 mg, 0.193 mmol), (2,3-dihydrobenzofuran-5-

yl)boronic-acid (63.2 mg, 0.385 mmol), sodium bicarbonate (32:4 mg, 0.385 mmol) in '
dioxane (4 mL):water (1 mL), tetrakls(trlphenylphosphme)palladlum(O) (5.57 mg, 0.019
mmol) was added and the reaction _mlxture was heated in microwave at 111 °C for 10 ‘

. minutes. Reaction mixture was concentrated and purified by column chromatography to
: proVide methyl 4-(4-(2-(2-(2,3-dihydrobenzofuran-5-y|)-5-fluorophenyl)-1,1—
~ difluoroethyl)phenyl)butanoate (58 mg, 0.128 mmol, 66.2.% yield).

'H NMR (300 MHz, CDCls): & 7.42-6.96 (m, 7H), 6.74-6.65 (m, 3H), 4.65 (t, J = 8.7 Hz,

- 2H),3.68 (s, 3H),344 (t, 7= 15.9 Hz, 2H), 3.23 (t, J— 8.7Hz, 2H), 2.69 (t, J = 7.5
- Hz, 2H), 2:37 9 (t, J =7.5 Hz, 2H), 2.01-1.91 (m, 2H); MS (m/z): 477 (M+Na).

Step 9b:

.- Synthesis Cof 4-(4-(2-(2-(2,3-dihydrobenzofuran-5-yl)-5-fluorophenyl)-1, 1- |
‘_ difluoroethyl)phenyl)butanoic acid

To a. solution of methyl 4-(4-(2-(2-(2,3-dihydrobenzofuran-5-yl)-5-fluorophenyl)-1,1-
difluoroethyl)phenyl)butanoate (58 mg, 0.128 mmol) in 4 mL of THF:Methanol (4:1)

“was added lithium hydroxide monohydrate (26.8 mg, 0.638 mmol) and the reaction

mixture was allowed to stir at RT overnight. After complete consumption of starting A
material, solvent was removed under reduced pressufe. The reaction mixture was
neutralized'_with saturated ammonium chloride- and extracted with ethyl acetate, dried
over sodium sulphéte to . provide 4-(4-(2-(2-(2,3-dihydrobenzofuran-S-yI)-S-
fluorophenYI)-l,1—difluoroethyl)phenyl)bu_tanoic acid (43 mg, 0.098 mmol, 76 % yield).

- 'H NMR (300 MHz, DMSO-d¢): & 12.10 (s, 1H), 7.21-7.13 (m, 5H), 7.07-7.04 (m, 2H), .

© 6.72 (s, 3H), 4.58 (t, J = 8.7 Hz, 2H), 3.54 (t, J = 16.5 Hz, 2H), 3.19 (t, J = 8.7 Hz,
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2H), 2.63 (t, J = 7.5 Hz, 2H), 2.23 (t, J = 7.5 Hz, 2H), 1.81-1.76 (m, 2H); MS (m/z):
439 (M-1). '

Example 10
4-(4-(2-(4'- Cyclopropyl 4-fluoro-[1,1' blphenyl] -2-y-1,1- dlfluoroethyl)phenyl)butan0|c

: aC|d (Compound 10)

Step 10a:
Synthesis of methyl 4-(4-(2-(4'-cyclobropyl-4-fluoro-[1,1'-biphenyl]—2-y|)—1,1- .
difluoroethyl)phenyl)butanoate _ | ’
To a 'degassed solution of © methyl 4—(4-(2-_(2-bromo-S-quorophenyI)‘—l,1—

- difluoroethyl)phenyl)butanoate (80 mg, 0.193 mmol), sodium bicarbonate (32.4 mg,

0.385 mmol), (4-(_:yclopropyl-phenyl)boronic acid (62.4 mg, 0.385 mmol) in dioxane (4
mL) and water (1 mL), tetrakis(triphenyiphosphine)palladium(0) (5.57 mg, 0.019 mmol)

. was added and the reaction mass was heated in mlcrowave at 111 °C for 10 minutes.
- Reaction mlxture was concentrated and purified by column chromatography to provide

methyl : » 4-(4-(2-(4'-cyclopropyl-4- fluoro [1,1'-biphenyl]-2-yl)-1,1-

~difluoroethyl)phenyl)butanoate (73 mg, 0.161 mmol, 84‘ % vyield).

'H NMR (300 MHz, CDCl3): & 7.19-6.96 (m, 9H), 6.86 (d, J = 8.1 Hz, 2H), 3.69 (s, 3H), -
3.45 (t, J = 15.9 Hz, 2H), 2.69 (t, J = 7.2Hz, 2H), 2.37 (t, J = 7.2 Hz, 2H), 2.01-1.89
(m, 3H), 1.06-0.99 (m, 2H), 0.77-0.72 (m, 2H); MS (m/z): 475 (M+Na).

‘Step 10b:

Synthesis' . of 4-(4-(2-(4'-cyclopropyl-4-fluoro-{1,1'-biphenyl}-2-yl)-1,1-

. difluoroethyl)phenyl)butanoic acid

To a solution of methyl 4-(4-(2-(4'-cyciopropyl-4-fiuoro-[1,1'-biphenyl]-2-yl)-1,1-
difluoroethyl)phenyl)butanoate (70 mg, 0.155 mmol) in 4 mL of THF:Methanol (4:1)
was added lithium hydroxide monohydfate (32.5 mg, 0.773 mmol) and the reaction

_ mixture was allowed to stir at RT overnight. After complete consumption of starting

material, solvent was removed under reduced pressure. The reaction mixture was

neutralized with saturated ammonium chloride ahd extracted with ethyl acetate, dried

over sodium suiphate to provide 4-(4-(2-(4'-cyclopropyl-4-fluoro-[1,1'-biphenyl]-2-yl)-

1,1-difluoroethyl)phenyl)butanoic acid (46 mg, 0.105 mmol, 67.8 % yield).

" 'H NMR (300 MHZ, DMSO-dg): 0 12.18 (s, 1H), 7.19-7.05 (m, 9H), 6.92 (d, J = 7.4 Hz,
2H), 3.55 (t, J = 16.5 Hz, 2H), 2.62 (t, J = 7.2Hz, 2H), 2.23 (t, J = 7.2 Hz, 2H), 1.94-

1.76 (m, 3H), 0.98-0.96 (m, 2H), 0.71-0.69 (m, 2H); MS (m/z): 437 (M+1).

Example 11

 4-(4-((2-(5-(1-Cyanocyclopropyl)thiophen-2-yl)-5- fIuorophenyl)ethynyl)phenyl)butanouc

acid (Compound 1 1)
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Step 11a

’ Synthesis of 1‘-(5-(4-fluorb—Z-formylphenyl)thiophen-2-y|)cyc|opropanecarbonitrile

To a "degassed solution of 5-fluoro-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)benzaldehyde (411 mg, 1.644 \mmol), 1-(5-bromothiophen-2-
yl)cyclopropanecarbonitrile (250 mg, 1.096 mmol) and sodium bicarbonate (184 mg,
2.192 mmol) in.dioxane (4 mL) : water (1 mL), tetrakis(triphenylphosphine)pélladium(O)

(31.7 mg, 0.110 mmol) was added and reaction mass was heated in microwave at 111

. 0C for 10 minutes. The reaction mixture was then concentrated and purified by column

chromatography - to provide ~ 1-(5-(4-fluoro-2-formylphenyl)thiophen-2-

-yl)cyclopropanecarbonitrile (297 mg, 1. 095 mmol).

H NMR (300 MHz, DMSO-dg): & 10.13 (s, 1H), 7.72-7.71 (m, 1H), 7.69-7.68 (m, 2H), _

6.52-6.51(m, 2H), 1.85 (s, 2H), 1.53 (s, 2H); MS (M/z): 272 (M+1).

~ Step 11b:.

Synthesis of 1-(5-(2-ethynyl-4-fluorophenyl)thiophen-2-yl)cyclopropanecarbonitrile

" To a solution of 1-(5-(4-fluoro-2-formylphenyl)thiophen-2-yl)cyclopropanecarbonitrile
. (0.050 g, 0.184 mmol) in dry methanol (5 ml) was added potassium carbonate (0.051 g,
- 0.369 mmol) and dimethyl (1-diazo-2- oxopropyl)phosphonate (0.531 mL, 0.221 mmol)

at RT under argon, and the mixture was stirred at RT for 1 hour The reaction ‘was

quenched with brine (15 mL), and the mixture extracted wuth ethyl acetate (2 x 25 mL).

_' The combined organic layer was washed with brine (30 mL), dried over sodium sulfate,

Solvent was removed under reduced pressure to give crude which was purified'by
column . chromatography to give 1-(5-(2-ethynyl-4-fluorophenyl)thiophen-2-
yl)cyclopropanecarbonitrile (0.035 g, 0.131 mmol, 71.0 % yield) as liquid.

IH NMR (300 MHz, CDCl;): & 7.46-7.41(m, 1H), 7.45-7.41 (m, 1H), 7.37-7.35 (m, 1H),
' 7.32-7.31 (m, 1H); 7.13-7.04 (m, 1H), 3.32 (s, 1H), 1.80-1.78 (m, 2H), 1.51-1.48 (m,

2H); MS (m/z): 268 (M+1).

Step 11c:

~ Synthesis of ~methyl 4-(4-((2-(5¥(1-cyanoey‘clopropyl)thiophen—z—yl)-5-
- fluorophenyl)ethynyl)phenyl)butanoate

To a solution of methyl 4-(4¥iodophenyl)butanoate (150 mg, 0.493 mmoI), 1-(5-(2- -
ethyny'l-4-fluorophenyl)thiophe_n-2-y|)cyclopropanecarboni'trile (158 mg, 0.592 mmol) in

~ DMF, triethylamine (0.207 ml, 1.480 mmol) was added and the reaction mixture was

degassed with argon ‘and bis(triphenylphosphine)palladium(II) 'dichloride (34.6 mgq,

0.049 mmoI) added followed by addition of copper(I) iodide (9.39 mg, 0.049 mmol).

Reaction  was stirred at 85 °C for 4 hours. After completlon of reaction, reaction mass
was concentrated to give crude, which was purified column chromatography to provide
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methyl4-(4-((2-(5-(1-cyanocyclopropyl)thiophen-2-yl)-5-
fluorophenyl)ethynyl)phenyl)butanoate (185 mg, 0.417 mmol, 85 % yield).

'H NMR (300 MHz, CDCl3): & 7.51-7.48 (m, 1H), 7.45-7.42 (m, 2H), 7.38 (dd, J = 3.6,
8!4;Hz, 1H), 7.22 (d, J = 7.8 Hz, 2H), 7.08-7.05 (m, 3H), 3.69 (s, 3H), 2.72 (t, J = 7.2
Hz, 2H), 2.38 (t, J = 7.5 Hz, 2H), 2.03-1.96 (m, 2H), 1.83-1.79 (m, 2H), 1.53-1.48 (m,
2H); MS (m/z): 444(M+1).

Step 11d:
Synthesis of 4-(4-((2-(5-(1-cyanocyclopropyl)thiophen-2-yl)-5-fluorophenyl)ethynyl)-

_ phenyl) butanoic acid

To a solution of  methyl 4-(4-((2-(5-(1-cyanocyclopropy!l)thiophen-2-yl)-5-
fluorophenyl)ethynyl)phenyl)butanoate (30 mg, 0.068 mmol) in 4 mL of THF : methanol
(4:1), LiOH.H,0 (225 L, 0.338 mmol) was added and the reaction mixture was allowed
to stir at RT -overnight. After complete consumption of starting material, solvent was

removed under reduced pressure. The reaction mixture was neutralized with saturated

-~ ammonium chlofide, extracted with ethyl acetate and dried over sodium sulphate to get

4-(4-((2-(5—(1-cyanocyclopropyl)thiophen—2—yl)-5-fluorophenyl)ethanl)phenyl)butanoic
acid (25 mg, 0.058 mmol, 86 % yield).

'H NMR (300 MHz, DMSO-dg): & 7.73-7.70 (m, 1H), 7.51-7.49 (m, 4H), 7.34-7.27 (m,
3H), 7.15.(d, J = 3.6 Hz, 1H), 2.63 (t, J = 7.2 Hz, 2H), 2.24 (t, J = 7.5 Hz, 2H), 1.86-
1.80 (m, 2H), 1.83-1.79 (m, 2H), 1.53-1.48 (m,'2H); MS (m/z): 430.1(M+1).

" Compounds 12 to 22 were prepared analogous to Compounds 1 to 11 and are provided

in Table 1

4-{4-(5-fluoro-2-{4,5,6,7-
tetrahydrobenzo[d]thiazol-2-
yl)phenethyl)phenyl)butanoic acid

Compound 12

Cqmpound 13 4-(4-(2-(5-cyclopropylthiophen-2-yi)-5-

fluorophenethyl)phenyl)butanoic acid
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4-(4-(5-fluoro-2-(5-(1-" -
methylcyclopropylthiophen-2-
yl)styryl)phenyl)}butanoic acid

Compound 14

4-(4-(2-(5-(1-
cyanocyclopropyl)thiophen-2-yl)-5-
fluorostyryl)phenyl)butanoic acid

‘Compound 15

4-(4-(5-fluoro-2-(4,5,6,7- '
tetrahydrobenzo[b]thiophen-2-
yl)styryl)phenyl)butanoic acid

Cdmpound 16

Compound 17 4-(4-(5-fluoro-2-(4,5,6,7-
- tetrahydrobenzo[d]thiazol-2-
yl)styryl)phenyl)butanoic acid -
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4-(4-((2-(5-cyclopropylthiophen-2-yl)-
5-fluorophenyl)ethynyi)phenyl)butanoic
acid :

Compound 18

4-(4-((5-fluoro-2-(4,5,6,7-
tetrahydrobenzo[d]thiazol-2-
yl)phenyl)ethyny!)phenyl)butanocic acid .

Compound 19

4-(4-(1,1-difluoro-2-(5-fluoro-2-(6-
methoxypyridin-3- ‘
yl)phenyl)ethyl)phenyl)butanoic acid

F .

Compound 20

| Compound 21 4-(4-(1,1-difluoro-2-(5-fluoro-2-
: (5,6,7,8-tetrahydronaphthalen-2-
yl)phenyl)ethyl)phenyl)butanoic acid
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4-(4,-(2?(2-(bicyclo[4.2.0]octa-1(6),2,4—
trien-3-yl)-5-fluorophenyl)-1,1-
difluoroethyl)phenyl)butanoic acid

Compound 22

Biological Assays ‘ : ,
Representative compounds of Formula (I) of the present invention (referred to as

test compounds) bwere testéd for their activity using the assays and the methods

. described below.

Beté (B) arrestin 2 Interaction Assay (BRET assay) was performed using CHO-K1
cells stably expressing the GPR120L (Long Isoform) receptdr using B-galactosidase (Beta

gal) enzymé fragment complementation assay. The measurement of GPR120 activation

upon agonist activation was directly provided by B-arrestin recruitment. One day before -
the B-arrestin 2 assay, CHO-K1 cells were seeded and incubated overnight at 37°C in a

' 5% CO, humidified atmosphere. Cells were treated with the test compounds in various
concentrations ranging from 30uM to 1nM and incubated for 2 hours for GPCR (GPR120)

.activation. Extent of Arrestin recruitment was méasured by adding detection reagents

for Beta gal complementation assay, and was further incubated for 1 hour. The
chemiluminescent signal was detected on Polar Star (BMG Labtech). The dose-response

"~ curve was analyzed using Sigma Plot/ Graph Pad. The ECsy (concentration of the test

compounds where 50% of compounds’ maximal activity is observed) values were

calculated from the dose-response curve. Similar procedure was followed for HEK 293

cells and results obtained are tabulated in Table 2.

Table - 2: ECso values of compounds of Examples
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Compound No. . \ ECsq (nM)‘
Compound 3 ‘ . | +
Compound 5 _ ' +++
Compound 6 - | +
Compound 11 _ ++

; Compound 12 : | +++
Compound 13 V _ v | : ++
Compound 14 , +++
Compound 18 . +++
Compbu_nd 20 o 5 . +++

. The ECso (nM) values of the compounds are presented in Table 1 wherein:
| ++”+ corresponds to ECso ranging from 50 nM to 500 nM;
- ++ corresponds to ECs, ranging from 500 nM to 5000 nM;
+ corresponds to ECsq ranging from 5000 nM to 10000 nM;
~ Conclusion: The ECso values determined for the compounds of the present invention is
indicative of GPR120 agonist activity of the compounds of the present invention.
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We Claim:

1. A compound of formula (I);

(R,

- wherein,

Ring A is.3- to 10-membered cycIoaIkyI 5- to 12-membered heterocycloalkyl; (Cg-
Cm‘)aryl_or 5- to: 12-meml:_>ered heteroaryl; wherein the heterocycloalkyl ‘and the

- heteroaryl contain 1, 2, 3 or 4 heteroatoms independently selected from the group

consisting of N, O and S;
Ring B and Ring C are independently. selected from (Ce-Cip)aryl or 5- to 12-membered
heteroaryl containing 1, 2 or 3 heteroatoms mdependently selected from the group

conS|st|ng of N, O and S;

4

R® or - R

1

‘ wherein g represents a point of attachment;

R is hydrogen or (C;-Cg)alkyl;
R!, R?and R3 at each occurrence are independently selected from the group consnstlng of
hydrogen halogen (Cs- Cs)alkyl halo(C1 Ce)alkyl, 3- to 10-membered cycloalkyl and 5-

to 12-membered heterocycloalkyl; or two R! are combined together with Ring A to form
.a3-to 6-membered cycIoaIkyI or 5- to 12-membered heterocycloalkyl;

R*and R’ are independently selected from hydrogen or (C;-Cg)alkyl;
and RS are mdependently selected from the group consisting of hydrogen, halogen

3 and (Cy-Ce)alkyl;

m, n and p are each integer mdependently selected from 1, 2 and 3;

‘ wherem,

(Ci-Cgalkyl is unsubstituted or substituted with one or more 'groups

"independently selected from the group consisting of halogen, hydrdxy, cyano, nitro, (C;-
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Ce)aikyl, halo(C,-C¢)alkyl, -O(Csi-Celalkyl, - (C3-Cg)cycloalkyl, (Cs-Cyo)aryl,

_ heterocycloalkyl and heteroaryl;

cycloalkyl is a 3- to 10-membered ring, which is unsubstituted or substituted
with one or more groups mde_pendently selected from the group consisting of (C;-

. Ce)élkyl, halogen, = hydroxy, = -0O-(C;-Ce)alkyl, (Cs-Cy)cycloalkyl, (Cg¢-Cyp)aryl,
- heterocycloalkyl, heteroaryl, amino and cyano;

" heteroaryl is a 5- to 12-membered ring, which is unsubstituted or substituted
with one or more groups independentiy selected from the group consisting of (C;-
Ce)alkyl, "halogen, hydroxy, -_O-(Cl.-Ce)aIkyI, (C3-Cyg)cycloalkyl, - (Cg-Cig)aryl,
heterocycloalkyl, heterocaryl, amino and cyano; _

| heterocycloalkyl is -a 5- to 12—membered ring, which is unsubstituted or

' substltuted with one or ‘more groups mdependently selected from the group consnstlng of

(Cs- Cs)alkyl halogen, hydroxy, -0- (Cy- Ce)a_lkyl, (Cs- Cm)cycloalkyl, (Ce- Cm)aryl,

heterocycloalkyl heteroaryl,'amino.and cyano; '
~halogen is chlorine, bromine, iodine or fluorine;

or a stereoisomer, a tautomer, a pharmaceutically acceptable salt, a pharmaceuttcally

acceptable solvate, a prodrug, a polymorph N-oxide, S-oxide, or a carboxyhc acid

.' |sostere thereof

) 2. The compound of Formula (I) according to claim 1, wherein, Ring A is unsubstituted or

substituted  3- to 10-membered cycloalkyl or unsubstituted or substituted 5- to 12-

‘ membéred heterocycloalkyl containing ‘1, 2, 3. or 4 heteroatoms independently selected

from the group consisting of N} O and S or unsubstituted or substituted (C¢-Cyo)ary! or 5-
to 1'2-_membered heteroaryl containing 1, 2, 3 or 4 heteroatoms independently selected

- from fhe group cOhsisting' of N, O -and S or unsaturated or partially unsaturated (Cs-
Cyo)aryl or-unsaturated or partially unsaturated 5- to 12-membered heteroaryl.

3. The compound of Formula (I) according :to claim 1, wherein Ring A is
S\FN s 2 O |

A

or

wherein

% re_presénts" a point of attachment to Ring B.
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4. The compo'und of Formula (I) according to claim 1, wherein Ringb B is unsubstituted or
substituted (Cs-Cyio)aryl or ‘5- to 12-membered heteroaryl containing 1, 2 or 3
heteroatoms independently selected from the group consisting of N, O and S._

5. The compound of Formula (I) accordingv to claim 4, wherein Ring B is unsubstituted or

: substituted phenyl.

6. The compound of Formula (I) according to clalm 5, wherem ng B is unsubstituted or

. substltuted phenyl and R? is located at para posntlon to Ring Aand nis 1.

7. The compound of Formula (I)-according to claim 6, wherein Ring B is phenyl and R2 is

' halogen located at para position to Ring A and nis 1.

. AN
8. The compound of Formula (I) according to claim 1, wherein Ring C is unsubstituted or
substituted (Cg-Cio)aryl or 5- to 12-membered heteroaryl containing 1, 2 or 3
heteroatoms independently selected from the group consisting of N, O and S.

.i 9. The compound.of Formula (I) according to claim 8, wherein Ring C is unsubstituted or
_ substituted phenyl, or unsubstituted or substituted 5- to 6- membered heteroaryl.

/

10. The-compound of Formula (I) according to claim 1, wherein two R! are combined

_together with Ring A to form a 3- to 6-membered cycloalkyl or 5- to 12-membered

heterocycloalkyl.

. 11. The compound of Formula (I) according to claim 1, wherein Ring B is unsubstituted
or substituted phenyl' Ring C is unsubstituted or substituted phenyl or unsubstituted or

substltuted 5-to 6 membered heteroaryl; R2 is located at para position to Ring A; R3? is
hydrogen; and m & n are 1.

12. The‘com'pound' of'FormuIa (I) according to claim 1, wherein Ring B is unsubstituted

- or substituted phenyl; Ring C is unsubstituted or substituted phenyl, R? is halogen

Iocated’at para position to Ring A; R® is hydrogen; and'm & n are 1.

13, The compound of Formula (I) according to claim 1, wherein Ring B is unsubstituted

or substituted phenyl;_ Ring C is unsubstituted or substituted 5- to 6- membered
heteroaryl; R? is Io_cated at para position to Ring A; R® is hydrogen; and m & n are 1.
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-14. The compound. of Formula (I) according to claim 1, wherein Ring B is- unsubstituted
. or substituted (C¢-Cyg)aryl or 5- to 12—membered heteroaryl; Ring C is unsubstituted or

substituted (Cs-Cyio)aryl or 5- to 12-membered heteroaryl and Ring A is saturated or v
partially ‘unsaturated 5- to 12-membered bicyclic heteroaryl or 5- to 12-membered .
bicyclic hetérocycloalkyl.

15. The compound of Formula (I) according to claim 1, wherein Ring B is unsubstituted
or substituted (Cg-Cyo)aryl or 5- to 12-membered heteroaryl; Ring C is unsubstituted or
substituted (C(, Cio)aryl or 5- to 12- membered heteroaryl; Ring A is 5- to 6-membered

- monocyclic heteroaryl and R1 is 3- to 10- membered cycIoaIkyl

. 16. A compound of Formula IA;

R,

v Formula IA
wherein, ) _ | _
Ring A is 3- to 10-membered cycloalkyl, 5- to 12-membered héterocYcIoaIkyI; (Ce-
Cw)érYI or 5- to 12-membered heteroaryl, wherein fhe heterocyclo_al'kyl and the

~heteroaryl contain 1, 2, 3" or 4 heteroatoms independently selected from the groUp

consisting of N, O and S;

Ring B and Ring C are mdependently selected from (Ce-Cyo)aryl or 5- to 12-membered
heteroaryl contammg 1, 2 or 3 heteroatoms mdependently selected from the group
consisting 'of_N, OandsS; ' '

- Ris hydrogen or (C;-Cg)alkyl;

R, R?and R3 at each occurrence are mdependently selected from the group consisting of
hydrogen, halogen, (C;-Cg)alkyl, halo(C1 Cs)alkyl, 3- to 10- membered cycloalkyl and 5-

" to 12-membered heterocycloalkyl;
" 'm, nand p are each an integer independently selected from 1, 2 and 3;
-wherein, '

(Ci-Cglalkyl ”is unsubstituted or substituted with one or -more groups

_ independently selected from the group consisting of halogen, hydroxy, cyano, nitro, (C;-
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" Ceglalkyl, - halo(C;-Cg)alkyl, -0(C,-Cg)alkyl, (C3-Cyg)cycloalkyl, (Ce-Cyo)aryl,

heterocycloalkyl and heteroaryl;

cycloalkyl is a 3- to 10-membered ring, which is -unsubstituted or substituted
with one or more groups independently selected from'the group consisting of (C;-
Cs)alkyl, . halogen, hydroxy, -0-(C;i-Ce)alkyl, (C3-Cyp)cycloalkyl, (7C5-C10)aryl,
heterocycloalkyl, hveteroaryl, amino and', cyano;

heteroary_l is a 5- to 12-membered ring, which is unsubstituted or substituted
with ‘one or more groups independently selected from the group consisting of (C;-
Ce)alkyl, halogen, hydroxy, -0O-(C;-C)alkyl, (Cg-Clo)cycIoalkyl, ’ (Cs-Cro)aryl,
heterocycloalkyl, heteroaryl, amino andv cyano;

"heterocycloalkyl is a 5- to 12-membered ring, which is unsubstituted or .

substituted with one or more groups independently selected from the group consisting of

‘ (C1-C6)alk_yl, halogen,_ hydroxy, -0-(C;-Ce)alkyl, (Cs-Cio)cycloalkyl, (Ce-Cyg)aryl,
' heterocycloalkyl, heteroaryl, amino and cyano; '

halogen is chlorine, bromine, iodine or fluorine;

or a stereoisomer, a tautomer, a pharmaceutically acceptable salt, a
pharmaceutically acceptable solvate, a prodrug, a polymorph, N-oxide, S-oxide, or a v
carboxylic acid isostere thereof. ‘

- 17. A compound of Formula IB;

Formula IB

Ring A is 3- to 10-membered cycloalkyl, 5- to 12-membered heterocycloalkyl; (Cs-
Ci)aryl or 5- to 12—memberedv heteroaryl, wherein the heterocycloalkyl and the

_ hetefoaryl'contain 1, 2, 3 or 4 heterocatoms independently selected from the group

consisting-of N, O and S;

’ Ring B and Ring C are independently selected from the group consisting of (Cg-Cyg)aryl
“or 5- to 12-membered heteroaryl containing 1 2 or 3 heteroatoms mdependently

selected from the group con5|st|ng of N\,Oand S;
R'is hydrogen or (C;-Cg)alkyl;
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"R}, R?and R? at. each occurrence are independently selected from the groUp consisting of

hydrogen, halogen, (Cy-Ce)alkyl, halo(C,-Cs)alkyl, 3- to 10-membered cycloalkyl, and 5-
to 12—membered heterocycloalkyl; |

_R“ is independently selected from hydrogen or (C;-Cg)alkyl;

R’ is independently selected from hydrogen, halogen or (C;-Cg)alky!;

© m, n and p are each an integer independently selected from 1, 2 and 3;

wherein, .
(Ci-Ce)alkyl is unsubstituted or substituted with one or more groups

" independently selected from the group consisting of halogen, hydroxy, cyano, nitro, (Cs-

Ce)alkyl, halo(C;-Cs)alkyl, -O(C;-Cglalkyl, . - (C3-Cy)cycloalkyl, (Ce-Cyo)aryl,
heterocycloalkyl and heteroaryl; '
cycloalkyl is @ 3- to 10-membered ring, which is unsubstatuted or subst|tuted

with one or more groups independently ‘selected from the group consisting of (C;-

. C6)alkyl, - halogen, hydroxy, -0-(Ci-Colalkyl, (Cs- Clo)cycloalkyl (Cs-Cyp)aryl,

heterocycloalky!, heteroaryl, amino and cyano; .

heteroaryl is a 5- to 12-membered ring_, which is unsubstituted or substituted
with one or more groups independently selected from the group consisting. of (Cy-
Ce)alkyl, Vhalogen, hydroxy, _ -0-(C1-Celalkyl, . (C3-Cyo)cycloalkyl, (Ce-Cyg)aryl,

" heterocycloalkyl heteroaryl, amino and cyano;

heterocycloalkyl is a '5- to 12-membered ring, which is unsubstituted or

" substituted with one or more groups independently selected from the grouvp consisting of
(C,-Cg)alkyl, halogen, hydroxy, -O-(Ci-Ce)alkyl, (Cs-Cio)cycloalkyl, (Ce-Cig)aryl,

heterocycloalkyl heteroaryl, amino and cyano;
halogen is selected from chlorine, bromine, iodine or fluorine;
or a stereoisomer, a tautomer, a pharmaceutically acceptable salt, a pharmaceutlcally

acceptable solvate, a prodrug, a polymorph, N-oxide, S-oxide, or a carboxylic acid

- isostere thereof.

18. A compeund of Formula IC;

\
R (R

Ic)

Formula IC
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wherein, , ‘

Ring A is- 3- to 10-membered cycioalkyl, 5- to 12-membered heterocycloalkyl; (Ce-
Cl‘o)aryl»or 5- to 12-membered heteroai'yl, wherein the hetérocycloalkyl and the
heteroaryl contain 1, 2, -3 or 4 heteroatoms independently selected from the group _
consisting of N, O and S; - ' |
Ring B and Ring C are ind'ep_ende_ntly sel”ected frorﬁ the group consisting of (Ce-Cyg)aryl - -

"~ or 5- to 12-membered heteroaryl containing 1, 2 or 3 heteroatoms independently
selected from the group consisting of N, O and S;

R is-hydrogen or (C;-Cg)alkyl; .
R!, R2 and R3 at each occurrence is independently selected from the group consisting of

hydrogen halogen, (C;-Ce)alkyl, halo(C;-Cs)alkyl, 3- to 10-membered cycloalkyl and 5-
to 12- membered heterocycloalkyl

4 and.R’ are independently selected from hydrogen or (C;- Cs)alkyl

RS and R® are independently selected from the group consisting of hydrogen, halogen

" and (C1 Cs)alkyl

m, nand p are each an mteger mdependently selected from 1, 2 or 3;

* wherein,

: (C1-C6)a|ky| is unsubstituted or substituted with one or more groups -

- independently selected from the group consisting of halogen‘, hydroxy, cyano, nitro, (C;-

Ce)alkyl, halo'(Cl-C(,)alkyl, -O(C;-Celalkyl, (Cs3-Cyp)cycloalkyl, (C¢-Cyg)aryl, heterocyclyl

- . and heteroaryl;

25

30

35

cycloalky! is a 3- to 10—nﬁembered ring, which is unsubstituted or substituted

~ with one or more groups independently selected from the. group consisting of (C;-
C6)alkyl halogen, hydroxy, -0-(C;-Ce)alkyl, (C3-Cyo)cycloalkyl, (Cs-Cyo)aryl, heterocyclyl,

heteroaryl amino and cyano;

heteroaryl is'a 5- to 12- membered ring, ‘which is unsubstituted or substltuted

with one or more groups independently selected from the group consnstlng of (C;-

Cg)alkyl, halogen, . hydroxy, -O-(Cl-CG)aIkyI, (C3-Cyp)cycloalkyl,  (Cg-Cyp)aryl,
heterocYCléaIkyI, heteroaryl, amino and cyano;

héterocycloalkyl is a 5- ‘to 12-membered rihg,‘ which is Unsubstituted or
substituted with one or more groups independently selected from the group consisting of
(Clb-_C(,)a'IkyI, ‘halogen, hydroxy, -0-(C;-Ce)alkyl, (C3-C10)cycloalkyl, (Cs-Cyo)aryl, |
heterdcycloalkyl heteroaryl, amino and cyano;

halogen is selected from chlorine, bromine, iodine or fluorine;

ora steremsomer a tautomer, a pharmaceutically acceptable salt, a pharmaceutlcally

acceptable solvate, a prodrug, a polymorph, N-oxide, S-oxide, or a carboxylic acid

_isostere thereof. -
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19. A compound of Formula ID;

Formula ID

wherein,

' Ring A is 3,_-'tvo '10—m_embered cycloa’lkyl, 5- to 12-membered heterocycloalkyl; (Cs-

Cio)aryl or .5- to 12-membered heteroaryl; wherein the heterocycloalkyl and the

- heteroaryl contain 1, 2, 3 or 4 heteroatoms independently selected from the group
" consisting of N, O and S; '

Ring B and Rlng C are independently selected from (Cs- Clo)aryl or 5- to 12-membered
heteroaryl contalmng 1, 2 or 3 heteroatoms independently selected from the group

4

R® or R®

14

wherein g represents a point of attachment;

“Ris: hydrogen or (C,-Ce)alkyl;

R!,.R?and R® at each occurrence are mdependently selected from the group conSIstlng of

‘ hydrogen halogen, (C;-Cg)alkyl, halo(C;-Cg)alkyl, 3- to 10-membered cycloalkyl and 5-
v to 12-membered heterocycloalkyl R '

and R’ are mdependently selected from the group consisting of hydrogen and (C;-

* C6)alkyl

R> and RS are lndependently selected from the group consisting of hydrogen halogen

and (C1 Cslalkyl; .
m, n and p are each integer independently selected frorn, 1, 2 and 3;
wherein, ' ’ ' »
(C;- Cﬁ)alkyl is unsubstituted or | substituted with one or more groups
mdependently selected from the group consisting of halogen hydroxy, cyano, nitro, (C;-

_Cs)alkyl, v han(Cl.-Cs)alkyI, - -0(C;-Cg)alkyl, (Cs-Csg)cycloalkyl, (Cs-Cyo)aryl,

heterocycloalkyl and heteroaryl;
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cycloalkyl is a 3- to 10-membered ring, which is unsubstftuted ,br subbstituted T

with one or more groups independently selected from the group consisting of (Cy-

‘CG)aikyl, ‘halogen,  hydroxy, -0-(C;-Ce)alkyl, (C3-Cyp)cycloalkyl,  (Ce-Cyo)aryl,

heterocycloalkyl, heteroaryl, amino and cyano;

heteroaryl is.a 5- to 12-membered ring, which is unsubstituted or substituted
with one or more g.roups independently selected from the group consisting of (C;-
Ce)alkyl, halogen, hydroxy, -0-(Ci-Ce)alkyl, (C;3-Cyo)cycloalkyl, . (Ce-Cyo)aryl,

~ heterocycloalkyl, heteroaryl, amino and cyano;

" heterocycloalkyl is a 5- to 12-membered ring, which is unsubstituted or
substituted with one or more groups independently selected from the group consisting of
(Ci-Co)alkyl, halogen, hydroxy, -0-(C;-Celalkyl, (Cs-Cyp)cycloalkyl, (Cs-Cyo)aryl,

" heterocycloalkyl, heteroaryl, amino and cyano;

halogen is chlorine, bromlne, |od|ne or fluorme, v ,
or a stereoisomer, a tautomer, a pharmaceutlcally acceptable salt, a pharmaceutlcally

_acceptable solvate, a prodrug, a polymorph, N-oxide, S-oxide, or a carboxylic acid
- isostere thereof. :

-20. The compound according to cIavims 1, 16, 17, 18 and 19selected from;

4-(5-((5-FIuoro¥2-(6-methoxypyridin-3-yl)pheh'yl)ethynyl)pyridin-2-yl)butanoic acid;
4-(5—(5-Fluoro-2-(6—methoxypyridin—3-yl)phenethyl)pyridin—z—yl)butanoic acid;
4-(5-((5-Flu6ro-2-(5-methylthiophen-2-y|)pheny|)ethynyl)pyridin—2—y|)butanoic acid;
4—(5'—(5—FIuoro-2-(5-methylthiophen-2-yi)phenethy|)pyri'din—2-yl)butanoic acid;
4-(4-(1',1-Diflubro—2-(5-ﬂuoro-2-(Sémethylthiophen727yl)phenyl)ethy|)phenyl)butanoic

acid;
. 4-(4-(1,1-Difluoro-2-(5-fluoro-2- (5 (1- methylcyclopropyl)thlophen -2- yI)phenyl)ethyI)-
phenyl)butan0|c acid;

4- (4 (1,1- Difluoro-2- -(4-fluoro-4'- methyl [1 1'- blphenyl] -2- yl)ethyl)phenyl)butanmc acid,

" 4-(4-(2-(2-(5-Cyclopropylthiophen-2- yI) -5- fluorophenyl) 1,1- d|fluoroethyl)phenyl)—

butanoic acid;

4-(4-(2- (2 (2,3-Dihydrobenzofuran-5-yl)-5- quorophenyI) -1,1- dlfluoroethyl)phenyl)-
butanoic acnd ' :

4 (4-(2-(4'- Cyclopropyl 4- fluoro [1 1'-biphenyl]-2- yI) 1,1- d|quoroethyl)phenyl)butanouc
acid;

4- (4 ((2- (5 (1 Cyanocyclopropyl)thlophen -2-yl)-5-fluorophenyl)ethynyl)phenyl)-

butanoic acid;

4-(4-(5-f|uoro-2-(4,5,6,7-tetrahydrobenzo[d]thiazol-2-y|)phenethy|)phenyl)butanoic
acid;

4-(4-(2-(5- cyclopropylthlophen -2-yl)-5- fIuorophenethyl)phenyl)butanonc acid;
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4—(4—(5ffluoro-2-(5-(1-methylcyclopropyl)thiophen-2—yl)styryl)phenyl)butanoic acid;
4-(4-(2-(5-(1-cyano_cyclopropyl)thiophen—2-y|)—5—ﬂuorostyryl)phenyl)butanoic acid;

. 4-("4-(5-fluoro?2-(4,5,6,7-tetrahydrobenzo[b]thiophen-2—y|)styryl)phenyl)butanoic acid;
' '4—>(4-(5-flu0ro-2-(4;5,6(7-tetrahydrobenzo[d]thiazol-2-yI)styryI)phenyl)butanoic acid;

4-(4-((2-(5-cyclopropylthiophen-2-yl)-5-fluorophenyl)ethynyl)phenyl)butanoic acid;

- 4-(4-((5-fluoro-2-(4,5,6,7- tetrahydrobenzo[d]thlazol -2-yh)phenyl)ethynyl)phenyl)-

butanOIc aC|d
4-(4- (1 1 difluoro- 2 -(5- ~fluoro-2- -(6- methoxypyrldm -3- yl)phenyl)ethyl)phenyl)butanmc

. acid;
10
- yhphenyl)ethyl)phenyl)butanoic acid; and

4-(4-(1,1- dIﬂUOFO 2- (5 -fluoro-2-(5,6,7, 8 tetrahydronaphthalen -2-

4-(4-(2-(2-(bicyclo[4.2.0]octa-1(6), 2,4-trien-3-y|)-Sffluofophenyl)-l,1- .
dxfluoroethyl)phenyl)butan0|c acid; '
or a steremsomer, a tautomer, a pharmaceutically acceptable salt, a pharmaceutically

acceptable solvate, a prodrug, a polymorph, N-oxide, S-oxide, or a carboxyhc acid -

" isostere thereof.

21. A pharmaceutlcal composntlon comprlsmg a therapeutically effective amount of the

compound according to any one’ of clalms 1 to 20, or a stereoisomer, a tautomer, a
pharmaceutically acceptable salt or a pharmaceutlcally acceptable solvate thereof; and
at least one pharmaceutically-acceptable carrier or excipient.

- 22. A method for the treatment or prophylaxis of a disease or a disorder mediated by
- GPR120 comprisi’ng administering to a subject in need thereof; a therapeutically effective

amount of the compounds according to any one of claims 1 to 20, or a stereoisomer, a
tautomer, a pharmaceutically acceptable salt or a pharmaceutically acceptable solvate
thereof. ~ . '

23. The method acédrding to-claim 22, wherein the disease or disorder mediated by‘

GPR120'is a metabolic disorder.

24. The method according to claim 22, wherein the disease or disorder'media_ted by
GPR120 is an inflammatory disorder.

25. A compound according to any one of claims 1 to 20 or a stereoisomer, a -

' tautome'r' a pharmaceutically acceptable salt or a pharmaceutitally acceptable solvate
. thereof; for use in the treatment or prophylaxis of a disease or a dlsorder mediated by

GPR120
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: 26.. :The_ use of the' compound accérding- to' any one of claims 1 to 20 or a

sterecisomer, a fautomer, a -'pharmaceutically acceptable salt or a phvarma'ceutically

acceptable‘ solvate thereof; in the manufacture of a medicament, for the treatmentbr
prophylaxis of a disease or a disorder mediated by-GPRiZO. '
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