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Benzamides

FIELD OF THE INVENTION

The present invention is directed to novel compounds which inhibit the P2X; receptor.

Separate aspects of the invention are directed to pharmaceutical compositions comprising said
compounds and uses of the compounds to treat pain, inflammation. neurological disorders, or

neuropsychiatric disorders.

BACKGROUND ART

The purinergic 2X; (P2X5) receptor is a ligand-gated ion channel which is activated by
extracellular ATP and is present on a variety of cell types, including microglia in the central
nervous system and other cells mvolved m inflammation and immune system function. The
P2X5receptor has been shown to have a role in cytolysis in the immune system (Surprenant, et
al. Science, 272, 735-41, 1996). and is involved in activation of lymphocytes and
monocyte/macrophages leading to the increased release of pro-inflammatory cytokines (e.g.,
TNFo and IL13) from these cells (Ferrari, et al. Neuropharmacot, 36, 1295-301, 1997).

Studies have shown that inhibiting P2Xy receptor activation in situations of inflammation (e.g.,
rheumatoid arthritis and other avtoimmune diseases, osteoarthritis, asthma, chronic obstructive
pulmonary disease and inflammatory bowel disease) or interstiial fibrosis results in a
therapeutic effect (DiVirgilio, et al. Drug Dev Res, 45, 207-13, 1998). These and other studics
mdicate that PZX; receptor antagonists may find usc in the treatment and prophylaxis of pain,
including acute, chronic and neuropathic pain (Chessel, et al, Pam, 114, 386-96, 2005).

Inhibiting P2X; activation may also diminish or reduce cell death caused by prolongation of
activated P2X5 receptors, indicating a potential therapeutic intervention for said antagonists
nervous system injury or degeneration (Sperlagh, et al,, Progress in Neurobiology, 7, 327-346,
2006). Viamna, et al. (Epilepsia, 43, 27-229, 2002) also revealed a potential tole for P2X;
receptors in the pathogenesis of epilepsy. Interestingly, because of the P2, receptor’s role in
microgha activation and proliferation in the central nervous sysiem (CNS), a self-propagating
cycle of neuroinflammation and neurodegencration results from P2X; receptor activation in
areas of the brain (Monif, et al, ] Neurosci, 29, 3781-91, 2009).
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Thus, P2X; receptor antagonists, particularly small molecules with sufficient brain-penetrable
properties, are desirable as useful agents for therapeutic intervention in the central nervous
system for weating pain, inflammation, neurological and neurodegenerative disorders,
neuropsychiatric disorders, or other disorders for which the reduction or otherwise stabilization
of pro-inflammatory cytokines is beneficial. The present invention fulfills this need, and
provides further related advantages.

SUMMARY OF THE INVENTION

& i

An objective of the present invention is to provide compounds that inhibit P2X; receptors.

Accordingly, the present disclosure relates to compounds of Formula 1
- .

0 R
R '
' N
R2>(R3\ H (Rs)n
Formula I

wherein R’ is phenyl, pyndyl , pyrazinyl, pyridazinyl, pyrimidy! or 5 membered heteroaryl,
each of which is optionally substituted with one or more C;.¢alkyl, halogen, hydroxy, Ci4
hydroxyalkyl; C14 ﬂuofoalkyl, Csgcycloalkyl, Ci4 alkoxy, C 4 fluoroalkoxy, cyano or -
SO.R®,

wherein R? is Cag cycloalkyl, Cs.scyclohetalkyl, Cy.4 fhuoroalkyl, C.4 fluoroalkoxy , Ci4
alkoxy, Ci¢alkenyl, Cisalkynyl, 6 membered heteroaryl, phenyl or C;4 alkyl optionally

substituted with one or more Rg;

wherein R’ is hydrogen, fluorine, C4alkyl or Cy4 flucroalkyl; or

wherein R and R® combine with the carbon to which they are aitached to form cyclohexyl,
tetrahydropyranyl, piperazinyl, pipenidinyl, morpholinyl, pyrrolidinyl, azetidinyl,

homomorpholinyl, homopiperidiny! or homopiperazinyl each of which is optionally
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substituted with one or more Cygalkyl, C;galkenyl, Cag-cycloalkyl, C,¢alkoxy, oxo, -

NR*R or fluorine;

wherein R” is halogen, C,.4 fluoroalkyl, cyano, cyclopropyl, Ciualkyloxy, Cy.
duorealkyloxy, —SOgRg, -NR°R or Cigalkyl;

wherein R is halogen, C) ¢ alkyl, Cy.4 fluoroalkyl, cyano, -SO;R?, -NR°R’, C,salkoxy, C;.
sluorcatkoxy or Cse-cycloalkyl;

wherein R® and R independently of each other are hydrogen or Cy galkyl;
wherein R® is C, g alkyl, Cag cycloalkyl or Cy.4 fluoroalkyl;

wherein R is C; g alkyl, Csgcycloalkyl, -NR™RY, €14 fluoroalkyl or 3 to 7 membered
heterocyclyl which is optionally substituted with one or more C alkyl, halogen, hydroxy,
Ci4fluoroalkyl, Csscycloalkyl, Ci alkoxy, Ci4 fluorcalkoxy or cyano;

wherein R’ and R"? independently of each other are hydrogen or Cygalkyl; or

wherein R™ and R'' combine with the nitrogen 1o which they are attached to form
piperazinyl, piperidinyl, morpholinyl, pyrrolidinyl, azetidinyl, homomorpholinyl,
homopiperidinyl or homopiperazinyl each of which is optionally substituted with one or

more Cygalkyl, C;salkoxy, oxo or fluorine; and

wherein 1 is (-3; or a pharmaceutically acceptable salt thereof.

An aspect of the invention relates to compounds of Formula L

4

O R
R1
R>(R3\§ o (R®),
Formula I
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wherein R' is pyrimidyl or 5 membered heteroaryl, each of which is optionally substituted
with one or more Ci4alkyl, halogen, hydroxy, Ci.shydroxyalkyl, C, fluoroalkyl, Cs.
cycloalkyl, C;.4alkoxy, C)4 fluoroalkoxy, cvano or —SOgRS;

wherein R” is Cagcycloalkyl, Cagcyclohetalkyl, Ci4 fluoroalkyl, C.4 fluoroatkoxy , Ci4
alkoxy, Cy¢alkenyl, Cygalkynyl, 6 membered heteroaryl, phenyl or C,_; alkyl optionally

substituted with one or more R”;

wherein R is hydrogen, fluorine, Cy.4alkyl or Cy4 fluorcalkyl; or

wherein R and R® combine with the carbon to which they are attached to form cyclohexyl,
tetrahydropyranyl, piperazinyl, piperidinyl, morpholinyl, pyrrolidinyl, azetidinyl,
homomorpholinyl, homopiperidinyl or homopiperazinyl each of which is optionally
substituted with one or more Cy.galkyl, C,¢alkenyl, Cyg-cycloalkyl, Cy4alkoxy, oxo, -

NR®R’ or fluorine;

wherein R” is balogen, Ci4 fluoroalkyl, cyane, cyclopropyl, Ciualkyloxy, C).
Muoroalkyloxy, -SO.R®, -NR®R” or C; calkyl;

wherein R’ is halo gen, Cygalkyl, C,4 fluoroalkyl, cyano, -SO5RE, —NRGRT, Cisalkoxy, Cy.
sfnoroalkoxy or Cy¢-cycloalkyl; '

wherein R® and R independently of each other are hydrogen or C, g alkyl;

wherein R® is C, g alkyl, C.4cycloalkyl or Cy fluoroalkyl;

wherein R is Cy salkyl, Cs4 cycloalkyl, -NR''R"!, C; fluoroalkyl or 3 to 7 membered
heterocyclyl which is optionally substituted with one or more Cy_¢ alkyl, halogen, hydroxy,
Crafluoroalkyl, Cascyeloalkyl, Ci.q alkoxy, Ci4 fluorcalkoxy or cyano;

wherein R'"and R independently of each other are hydrogen or Cp.4 alkyl; or

wherein R'’ and R"' combine with the nitrogen to which they are attached to form

piperazinyl, piperidinyl, morpholinyl, pyrrolidinyl, azetidiny!, homomorpholinyl,

3a
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homopiperidinyl or homopiperazinyl each of which is optionally substituted with one or

more Cy.¢alkyl, Cisalkoxy, oxo or fluorine; and

wherein n is 0-3; or a pharmaceutically acoeptable salt thereof.

The invention also provides a pharmaceutical composition comprising a compound of the
invention or a pharmaceutically acceptable salt thereof, and optionally a pharmaceutically

acceptable carrier, excipient or diluent.

The compounds of Formula I may contain one or more stereogenic or asymmetric centers,
such as one or more asymmetric carbon atoms. The compounds of Formula T may thus be
present as muxtures of stereoisomers or preferably as pure stereoisomers. Mixtures of

stereoisomers can be separated in a manner known to a person skilled in the art.

3b
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Also disclosed are methods for treating pain or flammation m a subject, comprising
administering to a subject suffering from pain or inflammation a therapeutically effective

amount of a compound of Formula 1.

Also disclosed are methods for treating an affective disorder in a subject comprising
administering to a subject suffering from an affective disorder a therapeutically effective

amount of af least one compound of Formula L.

Also disclosed are methods for treating a neurological disorder or neurodegenerative disorder
m a subject comprising administering to a subject suffering from a neurological disorder or
neurodegenerative disorder a therapeutically effective amount of at least one compound of

Formula 1.

Also disclosed are methods for treating depression, major depressive disorder, treatment
resistant depression, anxiety, obsessive-compulsive disorder, post-traumatic stress disorder
(PTSD), neuropathic pain, osteoarthritis, rheumatoid arthritis, psoriatic arthritis, inflammatory
bowel discase, multiple sclerosis, epilepsy, Parkinson’s Disease, Huntington’s Disease and

Alzheimer's disease, which involves administering a compound of Formula 1.

The present disclosure also provides the use a compound of Formula I for the manufacture of a

medicament for the treatment of affective disorders.

The present disclosure also provides a compound of Formula T for use in treating an affective

disorder in a subject.

These and other aspects of the invention will become apparent upon reference to the following
detailed description.
DETAILED DESCRIPTION OF THE INVENTION

As previously indicated, the present invention is based on the discovery of the compounds of
Formula I, which are inhibitors of the P2X; receptor, and as such, are useful for the treatment of
related disorders. Additionally, certain aspects of the invention are explained in greater detail
below but this description is not intended to be a detailed catalog of all the different ways in
which the invention may be implemented, or all the features that may be added to the instant
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invention. Hence, the following specification is intended to illustrate some embodiments of the
mvention, and not to exhaustively specify all permutations, combinations and variations

thereof.

In one embodiment, R’ is optionally substituted phenyl.

In one embodiment, R' is optionalty substituted pyridyl.

Tn another embodiment, R is optionally substituted pyraziny!,

Tn one embodiment, R is optionally substituted pyrimidyl.

In one embodiment, R’ is optionally substituted 5 membered heteroary!,

in one embodiment, R* and R” combine with the nifrogen to which they are attached to form
optionally substituted piperazinyl.

In yet embodiment, R* and R’ combine with the nitrogen to which they are attached to form
optionally substituted piperidinyl.

In one embodiment, R® and R” combine with the mitrogen to which they are aftached to form
optionally substituted morpholinyi.

In one embodiment, R* and R® combine with the nitrogen to which they are attached to form
optionally substituted pyrrolidinyl.

In one embodiment, R* and R* combine with the nitrogen to which they are attached to form
optionally substituted pyrrolo.

In one embodiment, R* and R’ combine with the nitrogen to which they are attached to form
optionally substituted iidazo.

In one embodiment, R? and R’ combine with the nitrogen to which they are attached to form
optionally substituted homomorpholinyl

In one embodiment, R? and R® combine with the nitrogen to which they are attached to form
optionally substituted homopiperidinyt

In one embodiment, R* and R* combine with the nitrogen o which they are attached to form
optionally substituted homopiperazinyl

In one embodiment, R* and R” combine with the nifrogen to which they are attached to form
optionally substituted azetidinyl.

In one embodiment, R* is chiorine, methyl or iriflnorermethyl.

In one embodiment, nis 0,

In one embodiment, it 1s 1.

In one embodiment, nis 2.
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As used herein, the term “C;-Cy alkyl” refers to a straight chained or branched saturated
hydrocarbon having from one to six carbon atoms inclusive. Txamples of such substituents
include, but are not fimited to, methyl, ethyl, 1-propyi, 2-propyl, 1-butyl, 2-butyl, 2-methy}-2-
propyl, Z-methyl-1-propyl, n-pentyl and n-hexyl. Similarly, the term “straight chained or
branched C;-Cs alkyl” refers to a saturated hydrocarbon having from one to three carbon atoms

inclusive. Examples of such substituents include, but are not limited to, methyl, ethyl and n-

propyl.

Likewise, the term *“C)-Cs alkoxy™ refers to a straight chained or branched saturated alkoxy
group having from one to six carbon atoms inchusive with the open valency on the oxygen.
Examples of such substituents include, but are not limited to, methoxy, ethoxy, n-butoxy, t-

butoxy and n-hexyloxy.

As used herein, the term “'C,-C4 fluoroalkyl” refers to a straight chained or branched saturated
hydrocarbion having from one to four carbon atoms inclusive substituted with one or more
fluorine atoms. Examples of such substituents include, but are not limited to, triftuoromethyl,

pentafluoroethyl, 1-fluoroethyl, monoftuoromethyl, difluoromethyl and 1,2-diffuoroethyl.

Likewise, the term “Cig hydroxyalky!” refers to a straight chained or branched saturated
hydrocarbon group substituted with one hydroxyl group. Examples of such substituents
mclude, but are not limited to, hydroxymethyl, 1-hydroxy-1-methyl-ethyl and 1-hydroxyethyl.

Likewise, the term “Cis alkenyl” refers to a straight chained or branched hydrocarbon
containing - 1-6 carbon atoms and having one or more double bonds. Examples of such

substituents include, but are not limited to, allyl, butenyl and 2-hexenyl.

Likewise, the term “Cie alkynyl” refers to a straight chained or branched hydrocarbon
contaming 1-6 carbon atoms and having one or more triple bonds. Examples of such

substituents include, but are not limited to, cthynyl, propargy! and 3-hexynyl.

Likewise, the term “C;-Cy fluoroatkoxy” refers to a straight chained or branched saturated
alkoxy group having from one to four carbon atoms inclusive with the open valency on the

oxygen and in which one or more carbon atoms are substituted with one or more fluorine
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atoms.. Examples of such substituents include, but are not limited to, monofluoromethoxy, 1,1-

difluoroethoxy and 1-monofluoro-n-butoxy.

Likewise the term “Css cycloalkyl” refers to saturated monocyclic hydrocarbon groups.

Examples of such systems include, but are not limited to, cyclopropyl, cyclobutyl or cyclohexyl

Likewise the term 5 membered heteroaryl” refers to a fully unsaturated aromatic monocyclic.
ring system having 1-4 heteroatoms. Examples of such systems include, but are not limited to,

thienyl, furyl, imidazolyl and pyrrolyl.

Likewise the term “6 membered heteroaryl” refers to a fully unsaturated aromatic monocyclic
ring system having 1-3 heteroatoms. Examples of such systems include, but are not limited to,

pyridinyl, pyrimidinyl, pyrazinyl and pyridazinyl

. Likewise the term “3 to 7 membered heterocycle™ refers to fully saturated monocyclic ring
system having 1-3 heteroatoms. Examples of such systems include, but are not limited to,
tetrahydropyranyl, piperazinyl, piperidinyl, morpholinyl, pyrrolidinyl, azetidinyl,

homomorphelinyl, homopiperidinyl and homopiperazinyt

The term “halogen” refers to fuorme, chlorne, bromine and iodine.

As used herein, the phrase “effective amount” when applied to a compound of the invention, is
intended to denote an amoumt sufficient to cause an intended biological effect. The phrase
“therapeutically effective amount” when applied to a compound of the invention s intended to
denote an amount of the compound that is sufficient to ameliorate, palliate, stabilize, reverse,
slow or delay the progression of a disorder or discase state, or of a symptom of the disorder or
disease: In an embodiment, the method of the present invention provides for administration of
combinations of compounds. In such ingtances, the “effective amount” is the amount of the

combination sufficient to cause the infended biological effect.

The term “treatment” or “treating” as used hercin means ameliorating or reversing the progress
or severity of a disease or disorder, or ameliorating or reversing one or more symptoms or side
effects of such disease or disorder. “Treatment” or “treating”, as used herein, also means to

inhibit or block, as in retard, amrest, restrain, impede or obstruct, the progress of a system,
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condition or state of a disease or disorder. For purposes of this invention, “treatment” or
“treating” further means an approach for obtaining beneficial or desired clinical results, where
“beneficial or desired clinical results” mclude, without limitation, alleviation of a symptom,
diminishment of the extent of a disorder or disease, stabilized (i.e., not worsening) disease or
disorder state, delay or slowing of a disease or disorder state, amelioration or palliation of a
disease or disorder state, and remission of a disease or disorder, whether partial or total,

detectable or undetectable.

Pharmaceutically Acceptable Salts
The present mvention also comprises salts of the present compounds, typically,
pharmaceutically acceptable saits. Such salts inciude pharmaceutically acceptable acid addition

salts. Acid addition salts include salts of inorganic acids as weli as organic acids.

Representative examples of suitable inorganic acids inciude hydrochloric, hydrobromic,
hydroiodic, phosphoric, sulfuric, sulfamic, nitric acids and the like. Representative examples of
suitable organic acids include formic, acetic, trichloroacetic, trifiuoroacctic, propionic, benzoic,
cinnamic, cifric, fumaric, glycolic, itaconic, lactic, methanesulfonic, maleic, malic, malonic,
mandelic, oxalic, picric, pyruvie, salicyhe, succinic, methane sulfonic, ethanesulfonic, tartaric,
ascorbic, pamoic, bismethylene salicylic, ethanedisulfonic, gluconic, citraconic, aspartic,
stearic, palmitic, EDTA, glycolic, p-aminobenzoic, glutamic, benzenesulfonic, p-
toluenesulfonic acids, theophylline acetic acids, as well as the 8-halotheophyliines (for
example, 8-bromotheophylline and the like). Further examples of pharmaceutically acceptable
inorganic or organic acid addition salts include the pharmaceutically acceptable salts listed in S.

M. Berge, et al., J. Pharm. Sci., 1977, 66, 2.

Furthermore, the compounds of this invention may exist in ungolvated as well ag in solvated

forms with pharmaceutically acceptable solvents such as water, ethanol and the like.

Racemic forms may be resoived into the optical antipodes by known methods, for example, by
separation of diastercomeric salts thercof with an optically active acid, and liberating the
optically active amine compound by treatment with a base. Separation of such diastereomeric
salts can be achieved, e.g. by fractional crystaliization. The optically active acids suitable for

this purpose may include, but are not limited to d- or I- tartaric, mandelic or camphorsulfonic

- acids.  Another method for resolving racemates into the optical antipodes is based upon
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chromatography on an optically active matrix. The compounds of the present invention rmay
also be resolved by the formation and chromatographic separation of diastereomeric derivatives
from chiral derivatizing reagents, such as, chiral alkylating or acylating reagents, followed by
cleavage of the chiral auxiliary. Any of the above methods may be applicd either to resolve the
optical antipodes of the compounds of the invention per se or to resolve the optical antipodes of
synthetic intermediates, which can then be converted by methods described herein into the

optically resolved final products which are the compounds of the invention,

Additional methods for the resolution of optical isomers, known to those skilled in the art, may
be used. Such methods meclude those discussed by J. Jagues, A. Collet and S. Wilen in
Enantiomers, Racemates, and Resolutions, John Wiley and Sons, New York, 1981, Optically

active compounds can aiso be prepared from optically active starting materials.

Pharmaceutical compositions

The present invention further provides a pharmaceutical composition corprising 2
therapeutically effective amount of a compound of Formmula 1 and a;.phannaceutically
acceptable carrier. The present invention also provides a pharmaceutical composition
comprising a therapeutically effective amount of one of the specific compounds disclosed in

the Experimental Section and a pharmaceutically acceptable carrier.

The combounds of the invention may be administered alone or in combination with
pharmaceutically acceptable carriers or excipients, in either single or multiple doses. The
pharmaceutical compositions according to the invention may be formulated with
pharmaceutically acceptable carriers or diluents as well as any other known adjuvants and
excipients m accordance with conventional techmgues such as those disclosed m Remington:
The Science and Practice of Pharmacy, 19" Edition, Gennaro, Ed., Mack Publishing Co.,
Easton, PA, 1995.

The pharmaceutical compositions may be specifically formulated for administration by an oral
route. Pharmaceutical compositions for oral administration include solid dosage forms such as

capsules, tablets, dragees, pills, lozenges, powders and granules, Where appropriate, the
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compositions mav be prepared with coatings such as enferic coatings or they may be
formulated so as to provide controlled refeasc of the active ingredient such as sustained or
prolonged refease according to methods well known in the art. Liquid dosage forms for oral

administration include solutions, emulsions, suspensions, syrups and elixirs.

The term “inhibit” or “inhibiting” as used herein means to reduce, diminish, block or
even climinate, -such as in e.g. “inhibiting P2Xy receptor activity”. “Inhibiiing P2X,
receptor activity” or “inhibiting P2X» activity” as used hercin means, e.g. reducing or
even climinating the ability of a P2X; receptor to exhibit a cellular response, such as
inhibiting the response to stimuli or agonist ligands, or inhibiting the production or

accumulation of IL1B.

The present invention also provides a method of treating a disease or disorder, the
method comprising admimstering a therapeutically effective amount of at least one
compound of the present invention or a pharmaceutically acceptable salt thereof to a
mammal suffering from (or at risk for) the disease or disorder, or otherwise in need of
the treatment. The present invention also provides a method of treating pain or
inflammation, the method comprising administering a therapeutically effective amount of
at least onc compound of the present inveniion or a pharmaceutically acceptable salt
thereof to a mammal in need thereof In an embodiment, the pain that may be treated
using the compounds described herein, including acute, chronic or inflammatory pain, s
caused by neuropathic pain, post-operative pain, morphine tolerance, ﬁbromyalgia,.
neuralgias, headache, ostecarthritis, rhewmatoid arthritis, psoriatic arthritis, irritable

bowel syndrome or inflammatory bowel disease.

In other embodiments, the disease or disorder that may be treated using the compounds
described herein is a ncurological disorder or neurodegencrative disorder, such as
epilepsy, multiple sclerosis, Parkinson’s discase, Huntington’s disease or Alzheimer’s
disease. As used herein, the term “neurological disorder” means a disorder of the nervous
system, and includes, but is not lirnited to, the disorders as described hercinabove, Based
on the well-known meaning of disorders of the nervous system, neurological disorders
result from structural, biochemical, clectrical, or celiular (neuronal or microglial)
signaling abnormalities that may occur in the brain or spinal cord of the afflicted

mammal. As used herein, the term “neurodegenerative disorder” means a disorder

10
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characterized by symmetrical and progressive loss of structure or function of neurons,
such as death of neurons or reduced growth of neurons. Such loss of neurons may affect
motor, sensory, or cognitive neuronal systems. As such, treating a neurological or
neurodegenerative disorder using the compounds described herein may result in the
amelioration or relief of symptoms of the neurological or neurodegenerative disorder,
such symptoms as paralysis, muscle weakness, poor coordination, uncontrolled
movements, seizures, confusion, aliered levels of consciousness, memory loss, emotional

instability, ioss of sensation, pain, and similar symptoms.

In an embodiment, the discase or disorder is a ncuropsychiatric disorder, such as an
affective disorder. As used herein, “affective disorder” means a mental disorder
characterized by a conmsistent, pervasive alteration of mood, and affecting thoughts,
emotions and behaviors. Affective disorders inciude mood disorders as described in
DSM-IV-TR® (American Psychiatric Association, 2006, Diagnostic and Statistical
Manual of Mental Disorders (4th ed., text rev.) doi:10.1176/appi.books.9780890423349;
which is incorporated by reference herein). As such, treating an affective disorder using
the compounds described herein may result in the amelioration, stabilization or otherwise
diminishment or relief of symptoms of the affective disorder, such symptoms as mood
mstability, manic cpisodes, feclings of guilt or worthlessness, sleep disturbances,
agitation, or the like. Examples of affective disorders include, but are not limited to,
depressive disorders, anxiety disorders, bipolar disorders, dysthymia and schizoaffective
disorders. Anxiety disorders include, but are not limited to, generalized anxiety disorder, _
panic disorder, obsessive-compulsive disorder, phobias, and post-traumatic stress
disorder (PTSD). Depressive disorders include, but are not Hmited to, major depressive
disorder (MDD), catatonic depression, melancholic depression, atypical depression,
psychotic depression, postpartum depression, treatment-resistant depression, bipolar
depression, including bipoiar I and bipolar 11, and mild, moderate or severe depression.
Personality disorders include, but are not limited to, paranoia, antisocial and borderline

personality disorders.

In an embodiment of the invention, the affective disorder treated using the compounds
described herein 1§ depression, major depressive disorder (MDD), treatment-resistant
depression, bipolar disorder, generalized anxiety disorder, panic disorder, obsessive-

compulsive disorder, or post-traumatic stress disorder (PTSD), or a combination thereof.

11



10

20

25

30

35

WO 2014/657078 PCT/REP2013/071247

The present invention provides a method of treating an affective disorder in a subject,
comprising administering to a subject in need of such treatment a therapeutically

effective amount of af least one compound of Formula 1.

The present invention provides a method of inhibiting P2X; activity in a subject,
comprising administering to a subject in need thereof a therapeutically effective amount

of at least one compound of Formula 1.

The present invention also provides a method of inhibiting production or accumulation of
1118, comprising administering to a subject in need of such treatment a therapeutically

effective amount of at least one compound of Formula 1.

In an ernbodiment, the present invention provides the use of a compound of Formula |
for the manufacture of a medicament for the treatment of affective disorders. The present
invention alse provides the use of a compound of Formula T for the roanufacture of a
medicament for the inhibition of P2X;activity. The present invention further provides the
use of a compound of Formula I for the manufacture of a medicament for the inhibition

of production or accumulation of IL1§.

In an embodiment, the present invention provides at feast one compound of Formula I for
use in treating an affective disorder in a subject. In an embodiment, the present invention
provides at least one compound of Formula I for use in inhibiting P2X; activity in a
subiect. In an embodiment, the present invention provides at least one compound of

Formuia I for use in inhibiting production or accumulation of IL1ff in a subject.

The invention also provides a compound of Formula T for use in therapy of a subject, for

example, in the treatment of affective disorders.

EXPERIMENTAL SECTION

The compounds of the present invention of the general formula 1, wherein R!, R% R, RY, R,

R® R’ R® R®, 1Y R and n are as defined above can be prepared by the methods cutlined in
the following reaction scheme 1 and in the examples. In the described methods, it is possible to
malke use of vartants or modifications, which are themselves known to chemists skilled in the

art or could be apparent to the person of ordinary skill in this art. Furthermore, other methods

12
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for preparng compounds of the mvention will be readily apparent to the person skilled in the

art in light of the following reaction schemes and examples.

The schemes may involve the use of selective protecting groups during the synthesis of the
compounds of the nvention. One skilled in the art would be abie to select the appropriate
protecting group for a particular reaction, It may be necessary to incorporate protection and de-
protection strategies for substituents such as amuino, amido, carboxylic acid and hydroxyl
groups in the synthetic methods described below to synthesize the compounds of Formula 1.
Methods for protection and de-protection of such groups are well known in the art, and may be
found in T. Green, ct al., Protective Groups in Organic Synthesis, 1991, 2™ Edition, John Wiley
& Sons, New York.

General Methods
Analytical LC-MS data were obtained using one of the methods identified below.

Method A: Performed using electrospray ionization (EST) operating in positive mode via a
Waters ZQ (Waters Corp.) mass spectrometer (all from Waters Corp., Milford, MA, USA), an
Agiient 1100 LC pump (Agilent Technologies, Inc., Santa Clara, CA), and Agilent 1100
autosampler, with a 200 pl/min sphit to the ESI source with inline Agilent 1100 diode array
detector {DAD) and variable wavelength detector (VWD) at 254 nm, and an 800 ul/min split
to a Waters evaporative light scattering detector (ELSD). Separation was performed on a
Inertsil ODS-3 3 wm 50 x 4.6 mm column using a mobile phase of A) Water 1 % Acetonitrile
and 0.2% Ammonium formate; and B) acetonitrile, which was delivered in a gradient fashion
ox}er 1.70 minutes going from 20% B to 85% B. Then stepped to 100% B at 1.85 minutes and

maintained at 100% B until 1.99 minutes.

Method B: Performed using electrospray ionization (ESI) operating in positive mode via a
Waters Z(Q (Waters Corp.) mass spectrometer (all from Waters Corp., Milford, MA, USA), an
Agilent 1100 LC pump (Agilent Teclmologies, Inc., Santa Clara, CA), and Agilent 1100
aufosampler, with a 206 ulmn split to the BSI source with inline Agilent 1100 diode array
detector (DAD) and variable wavelength detector (VWD) at 254 num, and an 800 uL/min split
to a Waters evaporative light scattering detector (FLSD3). Separation was performed on a
Inertsil C8 3 um 50 x 4.6 mm column using & mobile phase of A) Water 1 % Acetonitrile and

0.2% Ammonium formate; and B) acetonitrile, which was delivered in a gradient fashion over
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1.70 minutes going from 30% B to 90% B. Then stepped to 100% B at 1.85 minutes and
maintained at 100% B until 1.99 minutes.

Method C: A PE Sciex API 150EX instrument equipped with atrospheric pressure photo
wimsation and a Shimadzu LC-8A/SLC-10A LC aystem was used. Column: 3.0 x 30 mm
Waters Symmetry C18 column with 2.2 um particle size; Colurmn temperature: 50 °C; Solvent
system: A = waterArifluorcacetic acid (99.965:0.035) and B = acetonitrile /trifluoreacetic acid
(99.965:0.035); Method: Lincar gradient elution with A:B = 90:10 to 20:80 in 1.5 minutes and
with a flow rate of 1.2 mL/minutes.

Method ;' A Waters Acquity UPLC-MS was used. Columm: Acquity UPLC BEH CI8
1.7um; 2.1x50mm; Column temperature: 60 °C; Solvent system: A = water/trifluoroacetic acid
(99.965:0.035) and B = acetonitrile /water/trifiuoroacetic acid (94.965:5:0.035); Method:
Linear gradient elution with A:B = 90:10 to 0:100 in 1.0 minutes and with a flow rate of 1.2

ml/minutes,

Method E: A Waters Acquity UPLC-MS was used. Column: Acquity UPLC BEH C18
1. 7um; 2.1x50mm; Column temperature: 60 °C; Solvent system: A = water/formic acid
{99.9:0.1) and B = acctonitrile /water/formic acid (94.9:5:0.1); Mcthod: Lincar gradient elution
with A:B =90:10 to (:100 in 1.0 minutes and with a flow rate of 1.2 mL/minutes.

Method F: An Agilent 1200 LCMS system with ELS detector was used. Column: Agilent TC-
C18 35 iy 2.1x50mmy;, Coluron termperature: 30 °C; Solvent systern: A = water/trifiuoroacetic
acid (99.9:0.1) and B = acetonitrile /trifluoroacetic acid (99.95:0.05), Method: Linear gradient
elution with A:B = 99:1 10 0:100 in 4.0 minutes and with a flow rate of 0.8 mi/minutes.

Method G: An Agilent 1200 LCMS systern with ELS detector was used. Column: Agilent TC-
C18 5 pm; 2.1x50mm; Column temperatare: 50 °C; Solvent system: A = water/trifluoroacetic
acid (99.9:0.1) and B = acetonitrile /Arifluoroacetic acid (99.95:0.05), Method: Linear gradient
elution with AB =90:10 10 0:100 in 4.0 rumutes and with a fiow rate of 0.8 mL/minutes.

Preparative LC-MS-purification was performed on a PE Sciex AP 150EX instrument with
atmospheric pressure chemical omization. Column: 50 X 20 mm YMC ODS-A with 5 um
particle size; Solvent system: A = water/trifluoroacetic acid (99.965:0.035) and B = acetonitrile
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/water/trifluoroacetic acid (94.965:5:0.035); Method: Linear gradient elution with A:B = 80:20
to 0:100 n 7 minutes and with a flow rate of 22.7 mi/minute. Fraction collection was

performed by split-flow MS detection,

Preparative SFC was performed on a Thar 80 instrument. Exemplified conditions can be, but
not limited to: Column AD 250 X 30mm with 20 yum particle size; Column temperature: 38 °C,
Mobile phase: Supercritical COy/ EtOH(0.2%NH-H,0) =45/55,

"H NMR spectra were recorded at 300, 400, 500 or 600 MHz on Bruker Avance instruments.
TMS was used as internal reference standard. Chemical shift values are expressed in ppm. The
following abbreviations are used for multiplicity of NMR signals: s = singlet, d = doublet, t =
triplet, q = quartet, qui = quintet, h = heptet, dd = double doublet, dt = double tripkt, dq =
double quartet, it = triplet of triplets, m = multiplet, br s = broad singlet and br = broad signal.

Benzoic acids of formula II are commercially available or available by methods described
the literature (see for example Shaikh, Tanveer Mahammad Ali, J.Org. Chem (2006), 71,
5043-5046 and Mongin, Florence; Tetrahedron Lett. (1996), 37, 6551-6554).

Abbreviations are in accordance with to the ACS Style Guide: "The ACS Style guide — A
manual for authors and editors” Janet S, Dodd, Ed. 1997, ISBN: 0841234620

Preparation of intermediates

1-Bromomethyl-1-trifluoromethyi-cyclopropane

O
MOH — - OH
. THF CF,
Step 1: To a solution of compound 1-trifluoromethyl-cyclopropanecarboxylic acid (2 g,
13 mmol) in dry THF (80 mL) was added LAH (592 mg, 16 mmol) in portions at 0°C and
the resulting mixture was heated at 40°C overnight. H,O (592 mg, 16 mmol) was added
to quench the reaction at 0°C and followed by 2N NaOH (0.6 mL). After filtration, the
filtrate was distilied to remove the most solvent to give crude (l-riflucromethyl-
cyclopropyl)-methanol (1.2 g crude), which was used in the next step without further

purification.
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MsCI, EtsN, DMF A/\
A,/\OH — R Br

CFs NaBr CF5

To a solution of (I-trifluoromethyl-cyclopropyl)-methanol (1.2 g, 8.57 mmol) and Et;N
(1.04 g, 10.28 mmol) in dry DMF (10 mL) at -10°C was added methanesulfonyl chloride
(981 mg, 8.57 mmol) over 20 minutes, while retaining the inner temperature at §°C.
After the addition was complete, the resulting solution was stirred at 0°C for 30 minutes,
the resulting mixture was filtered and washed with DMF (3 ml). To the combined
filtrates was added sodium bromide (3.7 g, 36 mmol) and the resulting mixture was
stured at room temperature overnight. The mixture was cooled in ice, followed by
addition of pentane (20 mL) and water (15 mL) while retaining the mixture at 0°C, prior
to liquid separation. The organic phase was dried over Na;SO4 and filtered. The filtrate
was distilled to remove the most of pentane fo give l-bromomethyl-i-trifluoromethyl-

cyctopropane (0.9 g crude), which was used without further purification.

1-Bromomethyl-1-difluoromethyl-cyclopropane

9] Brw_~~
Br NC SL P
NC\)J\O/\\

KoCO5 (n »Bu 4NBr
DM

Step 1: A suSpemqion of cyano-acetic acid ethyl ester (11.3 g, 0.1 mol), 1,2-Dibromo-
ethane, NH4(n-Bu)4Br and K;COs in DMF (100 mL) was heated to 80°C overnight. The
mixture was poured into water (600 mL) and extracted with FtOAc (3 x 50 mL). The
combined organic layer was washed with brine, dried over Na,SO4, concentrated under
reduced pressure to give the crude product, which was purified by column
chromatography on silica gel (petrolewm cther: EtGAc = 10:1~5:1) to give I-cyano-
cyclopropanecarboxylic acid ethyl ester (10 g, vield: 72%). 'H NMR (CDCl; 400MHz):
3421 (q, /=72 Hz, 2H), 1.65-1.61 {m, 2H), 1.58-1.55 (m, 2H), 1.28 (t, J= 7.2 Hz, 3H).

HO
o /b( o
NC o~ HO —\ Ni
oo 0
H,S0, o}
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Step 2: To concentrated sulfuric acid (102 mbL) was added I-cyano-
cyclopropanecarboxylic acid ethyl ester (60 g, 0.43 mol} dropwise followed by 2-
methylpentan-2,4-diol (52 g, 0.44 mmol) dropwise at 0 °C. The mixture was stirred for
an additional 1 h at 0 °C then poured onto ice-water. The agqueous phase was wagshed
with AcOEt (3% 200 mL) and then basified to pH 12 with 10 M NaOH. The resulting
mixture was extracted with EtQAc (3% 500 mL). The combined organic layer was
washed with brine, dried over NaySOs and concentrated. The residue was purified by
column chromatography on silica gel to give 1-(4,4.6-trimethyl-5,6-dihydro-4H-
[1,3Joxazin-2-yl)-cyclopropanccarboxylic acid ethyl ester (65 g, yield: 63.2%). 'H NMR
(CDCl; 400MHz): §4.21-4.06 (m, 3H), 1.73-1.69 (m, 1H), 1.40-1.10 (m, 17H).

's} NaBH,, THF EtOH 0
Tt > o
o O

Step 3: NaBHy (3.18 g, 13.3 mmol) was dissolved in Hz0 {10 mL) and a drop of 10 M
NaOH was added. To a solution of 1-(4,4,6-trimethyl-5,6-dihydro-4H-[ 1,3 joxazin-2-y1)-
cycloproparecarboxylic acid ethyl ester (10 g, 0.04 mol) in THF (33 mL) and ethanol (33

mL) was added the above alkaline solution of NaBH, dropwise at -40°C followed by
12M HCI (about 0.1 mL, the pH of the reaction mixture was adjusted 1o 6 ~ 8). The
resulting mixture was stirred at -40°C for 1.5 hour. The reaction mixture was poured into
water {100 ml.) and basified with 10M NaCH to pH =10. The mixture was extracted
with EtOAc (3 x 100 mL). The combined organic extracts were washed with brine, dried

~ over Na,80; and concentrated to give crude 1-(4,4,6-trimethyl-[1,3]oxazinan-2-yl)-

cyclopropanecarboxylic acid ethyl ester (9.0 g), which was used i the next step without

purification.

P
Ny HN i (COOH), o X
e C

Step 4: Oxalic acid {11.2 g, 0.124 mol) was dissolved in water {40 ml) and 1-(4,4,6-
trimethyi-[1,3Joxazinan-2-y)-cyclopropanecarboxylic acid ethyl ester (15 g, 0.062 mol)
was added. Steam distillation of this mixture was carried out until 500 mL of distilfate

had been collected. The distillate was saturated with NaCl and extracted with EtOAc (2 x
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100 mL). The organic extracts were dried over Na;SQOy and concentrated under reduced
pressure to give 1-formyl-cyclopropanecarboxylic acid ethyl ester (4.5 g, 51%). 'H NMR
(CDCl; 400MHz): 610.39 (s, 1H), 4.26(g, J = 7.2 Hz, 2H), 1.67-1.64 (m, 2H), 1.61-1.58
(m, 2H), 1.31 (t,J = 7.2 Hz, 3H).

~L e
~o CH»Cly F

Step 5: To a solution of 1-formyi-cyclopropanecarboxylic acid ethy! ester (4.0 g, 28.1
mmol) m DCM (40 mL) was added DAST (18.6 mL, 0.14 mol) at 0°C dropwise and the
resulting mixture was stirred at room temperature overnight. NaHCO; solution {10mL)
was added to quench the reaction and extracted with DCM (100 x 3 mL). The organic
extracts were dried over NapSO4 and concentrated under reduced pressure to give 1-
difiuoromethyl-cyclopropanecarboxylic acid ethyl ester (3 g, 65%). 'H NMR (CDCl
400MHz): 66.42 (t, /= 572 Hz, 1H), 4.18(g, /= 7.2 Hz, 2H), 1.28-1.21 (m, 7H).

|-Bromomethyl-1-difluoromethyl-cyclopropane was prepared as described above for the
synthesis of  1-Bromomethyl-1-trifluoromethyl-cyclopropane  starting from  1-

difluoromethyl-cyclopropanecarboxylic acid ethyl ester

3-Acetyl-3-chlorodihydrofuran-2(3H)-one:

o @]

SC,CH Cl
o 2L 0

o O

SO,Cly (68 g, 0.504 mol) was added to 3-acetyldihydrofuran-2(3H)-one (64 g, 0.499 mol)
dropwise at room temperature under stirring for a period of 1~1.5h. Then the mixture was
stirred at room temperature for 2h, The resulting mixture was dituted with water, stirred
for 30 minutes, the organic layer was separated and dried over MgSQ, filtcred and
distilled with oil pump at 80 °C to give 3-acetyl-3-chiorodihydrofuran-2(3H)-one as |
colorless oil (54 g, 66.8 % yield). "H NMR (CDCly 400 MHz): 54.45-4.36 (m, ZH), 3.19-
3.15 (m, 1H), 2.54 (s, 3H), 2.53-2.44 (m, 1H).
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3-Acetyi-3-fluorodihydrofuran-2(3H)-one:

0 o
o} -Cl EtzN-3HF o F
e st
o EtsMN, CHACN 5

Et:N-3HF (112.2 g, 0.66 mol) and EGN (66.7 g, 0.66 mol) was added to solution of 3-
acetyl-3-chlorodihydrofuran-2(3H)-one (54 g, 0.33 mol) in CHsCN (165 mL). The
mixture was heated to 80°C for 3 h under stirring. Subsequently, approximately 140 mL
of CHsCN are distilled off, and the residue was poured into water. The mixture was
extracted with DCM, washed with aq.NaHCOs, dried over MgSQOy, concentrated to give
the crude product, which was purified by distillation with oil pump at 70 °C to give 3-
acetyl-3-fluorodihydrofuran-2(3H)-one as colorless oil (28.8 g, vield: 60 %). '"H NMR
(CDCl: 400 MHz): 64.48-4.40 (m, 2H), 2.83-2.57 (m, 1H), 2.55-2.41 (m, 4H).

1-(1-Fluorocyclopropylethanonc:
= 0

o F Ki v(j]\\
O

NMP 190 °C F

3-acetyl-3-fluorodihydrofuran-2(3H)-one (26 g, 0.178 mol) was added to the solution of
KI (12 g, 0.07 mol) in NMP(50 ml) dropwise at 190 °C under a pressure of (.5 bar, By
distilling off continuously, 8 g of crude product was obtained and the crude product was
purified ’t-Jy. distillation again Véit 100 © C under a pressure of 0.5 bar to give 1-(1-
fluorocyclopropyljethanone as light vellow oil (3.3 g, vield: 18 %)."H NMR (CDCl: 400
MHz): 62.40 (s, 3H), 1.38-1.33 {m, 4H).

1-Fluorocyclopropanecarboxylic acid:

O O
NaOQH
= O
F Bry F

Bromine {14.8 g, 93 mmol) was added slowly to NaOFH (12.36 g, 300 mmol} in water (50
ml) below 10 °C. Afterwards, 1-(1-flucrocyclopropyl)ethanone (3.3 g, 30 mmol) was
added slowly below 0 °C and the reaction mixture was then stpred for one howr af room
temperature. Na; 5,05 was added until a coloriess sclution was formed. 50 mL of AcOEt

was added. The aguecus phase was separated and acidified to pH 2 with ag. HCI (2M)
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and extracted with AcOEt (3 x 50 mL). This organic phase was dried over NaySQO; and
concentrated to give 1-fluorocyclopropanccarboxylic acid as a white solid (2.2 g, 66 %
yield). 'H NMR (CDCl; 400 MHz): 81.49-1.45 (m, 4H).

1-Bromomethyl-1-fluoromethyl-cyclopropane was prepared as described above for the
synthesis  of  1-Bromomethyl-1-trifluoromethyl-cyclopropane  starting  from  1-

fluorocyclopropanecarboxylic acid.

(6-Triflnoromethyl-pyridin-3-yl-acetonitrile
ealliva oot va
CF3z 'N Crs N CF; N CF; "N

Step 1: (6-Trifluoromethyl-pyridin-3-yh-methanol BH:»THE (I M solution in THF, 393
ml, 393 mmol) was added to a solution of 6-trifluoromethyl-nicotinic acid (25.0 g, 131
mmol) in dry THF (300 mL) at 0°C under nitrogen with vigorous stirring. The mixture
was gradually warmed to room temperature and stirred for 16 hours. The mixture was
concentrated under reduced pressure and the residue was then dissolved in DCM and
cooled to (°C. Methanol was carefully added until gas evolution ceased and the solution
was concenirated again under reduced pressure. The residuc was purified by silica gel
chiromatography (5% methancl in DCM). The fractions containing product were collected
and concentrated under reduced pressure. The residuc was dissolved in DCM, washed
with saturated aqueous sodium bicarbonate, bring, dried over sodium suifate, filtered and
concentrated under reduced pressure to afford (6-trifluoromethyipyridin-3-yl)-methanol
as a yellow oil (19.7 g, 85%). 1H NMR (400 MHz, CDCl:) 8 ppm .63 (s. 1 H), 7.91 (d,
J=8.0Hz, 1 ), 7.67 (d, J=8.0 Hz 1H), 4.80 (s, 2 H), 3.84 (br. 5., 1 H). 19F NMR (400
MHz, CDCL) :168cm-1 . MS m/z 178.12

Step 2; S-Chloromethyl-2-trifluoromethylpynidine

Thiony! chloridé (40.3 ml, 554 mmol) was slowly added to a solution of (6-
tﬁﬂuoromethylpyridin—S-yi)-methano1 (19.6 g, 111 mmol) in DCM (195 mL) at room
temperature under nitrogen. The reaction mixture was stirred at reflux for 16 hours then

concentrated under reduced pressure. The residue was dissolved in AcOEt (200 mL),
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washed with saturated agueous sodium bicarbonate, brine, dried over sodium sulfate,
filtered and concentrated under reduced pressure to give crude 35-chloromethyl-2-
trifluoromethylpyridine as a brown oil which was used in the following step without
further purification (19.5 g, 90%). 'H NMR (400 MHz, CDCEL) d ppm 8.74 {s, 1 H), 7.94
(d, =84 Hz, 1 H), 7.72 {d, }=8.4 Hz 1H), 4.66 (s, 2 H}. 19F NMR (400 MHz, CDCk)
1168em-1. M8 m/z 196.15; 188.09

Step 3: (6-Trifluoromethyipyridin-3-yl)-acetonitrile
5-Chloromethyl-2-trifluoromethylpyridine (19.5 g, 99.7 mmo}l) in cthanol (160 mL) was
added to a solution of potassium cyanide (9.74 g, 150 mmol) in water (80 mL) at 90°C
over 30 minutes. The mixture was stirred at 90°C for 3 hours. Most of the ethanol was
removed under reduced pressure and the aqueous layer was extracted with AcOEt (3 x
100 mL). The combined organic extracts were washed with water, brine, dried over
sodium sulfate, filtered and concentrated under reduced pressure. The residue was
purtfied by silica gel chromatography (30% AcOEt in hexanes) to afford (6-
triftuoromethylpyridin-3-yl)-acetonitrile as a brown oil (9.79 g, 75%). 'H NMR (400
MHz, CDCL) & ppm 8.63 (s, 1 H), 7.90 (d, }=8.0 Hz, 1 H), 7.70 (d, J=8.0 Hz 1 H), 3.88
(s, 2 H). 19F NMR(400 MHz, CDCl;) :168cm-1 . MS nvz 187.14

{2-Methyl-pyrimidin-S-yl)-methanol

o - - -
i POC!;, DMF | i
2BF4
BR”)kOH . /NQVJ;&@\

ii. NEBF,Q

Step 1: A three-neck 2-L round bottomed flask with an immersion thermometer and an
addition funnel was charged with DMF (400 mL) and cooled to 0°C. POCL (178 g, 1.16
mol) was carefully added to the reaction via an addition funnel maintaining an internal
temperature of 5-10°C. After 2h, the yellow solution was treated with bromoacetic acid
(50 g, 0.36 mol) and heated to 90°C overnight. The mixture was cooled and a short-path
distillation head was attached. DMF was distilled from the red-orange oil at 120°C under
high vacuum. The tarry residuc was cooled to room temperature and treated with ice
(about 10 g). Aqueous NaBF, (80 g in 160 mL H,O) was added at 0°C. As the solid
residue slowly dissolved, a vigorous exotherm occurred. The yellow-orange precipitate
that formed at 0°C was collected by filtration and re-dissolved in hot CHsCN (2 L). After
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not-filtration, excess NaBF; was removed and the filirate was cooled to -30°C. The
crystalline precipitate was collected and dried in vacuum to give the intermediate salt (60
g, vield: 47%).

| NH
I

- Hel
i‘\l l fi\j 2BF, /EJ\NH \r\J\/O
SR FN EtONa EtOH &

Step 2: To 500 mL of EtOH was added sodium (12 g, 0.50 mwol) in portions at room
temperature and the resulting mixture was stirred until the sodium was dissolved
completely. To a suspension of the previcusly prepared sakt (60 g, 0.17 mol) and
acetamidine hydrochloride (17.4 g, 0.19 mol) in EtOH (2.5 L) was added the above
S()lutiéﬂ at room temperature and the resulting mixture was heated to reflux for 5h. After
filtration, the solvent was removed under reduced pressurc to give the remains, which
was suspended in HO (200 mb) and extracted with DCM (3 mbL x 100). The organic
layer was washed with brine, dried over NaySO, and concentrated. The crude product
was purified by column chromatography on silica gel (petroleum ether: EtQAc = 5:1 to
2:1) to afford 2-methyl-pyrimidine-5-carbaldehyde (10 g, yield: 50%). "H NMR (CDCl;
400MHz): §10.10 (s, 1H}, 9.07 (s, 2H), 2.84 (s, 3H).

N\
\T/\/\L; NaBH, .NL/L,OH
I\AeOH

A solution of 2-methyl-pyrimidine-3-carbaidehyde (5 g, 41 mmol) in MeOH (100 mL)
was added NaBH;4 (2.3 g, 61.5 mmol) at 0°C in portions and the resulting mixture was
stirred at room temperature for 1h. The solvent was removed under reduced pressure to
give the remains, which was suspended in H;O (20 mL) and extracted with EtOAc (5 x
50 ml). The organic layer was dried over Na,SO,4 and concentrated to afford the title
compound (2 g, yield: 39%). 'H NMR (CDCl; 400MHz): 88.64 (s, 2ED, 4.72 (s, 2H),
2.73 (s, 3H). )
(2-Methyl-pyrimidin-5-yl)-acetonitrile was prepared as described above for the synthesis
of {6-trifluoromethyl-pyridin-3-ylj-acetonitrile starting from (2-methyl-pyrimidin-5-vyi)-

methanol
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(5-Chloro-pyridin-3-yl)-acetonitrile

O O
Ci o oK Ci % o Cl % OH Ci N o
B -1 e 1
N N . N N

Step 1: 5-Chloro-nicotinic acid methy! ester

To a solution of 5-chioro-nicotinic acid (20.0 g, 127 mmol, purchased from Matrix
Scientific, Columbia, SC, USA) in methanol (200 mL) at 0°C was added thionyl chioride
(18.6 mL, 255 mmol). The reaction mixture wag refluxed for 4 hours. After cooling to
room temperature the mixture was diluted with saturated agqueous sodium bicarbonate,
extracted with AcOFEt (3 x 300 mL), dried over sodium sulfate, filtered and concentrated
under reduced pressure to afford crude 5-chioro-nicotinic acid methyl ester (17.2 g,
79%). "H NMR (400 MHz, CDCL) 8 ppm 9.10 (d, J=1.4 Hz, 1 H), 8.75 (d, J=2.3 Hz, |
H), 8.29 (d, 2.0 Hz, 1H), 3.98 (s, 3 H). MS m/z 171.8

Step 2: (5-Chloro-pyridin-3-yh~-methanol

To a solution of 5-chloro-nicotinic acid methyl ester (17.2 g, 161 mmol) in methanol (230
mL) and DCM (230 mL) at 0°C was added sodium borohydride (16.4 g, 434 mmol). The
reaction mixture was stirred at room temperature for 18 hours. After completion, the
reaction mixture was concentrated under reduced pressure, diluted with water (300 mL)
and extracted with AcOEt (3 x 300 mL). The combined organic layer was dried over
sodium suifate, filtered, and concentrated under reduced pressure. The residue was then
purified by silica gel chromatography to afford (5-chloro-pyridin-3-yl}-methanot (7.8 g,
54%). "H NMR {400 MHz, DMSO-d6) & ppm 8.45 - 8.52 (m, 2 H), 7.83 (s, 1 H), 5.45 (&,
J=58 Hz, 1 H),4.55(t, }=5.7 Hz, 2 H). MS mm/z 144.1

Step 3 and 4: (5-Chloro-pyridin-3-yli-acetonitrile

Conversion of the hydroxyl group to the chloride using thionyl chloride, followed by the
éisplacemen‘t of the chloride by potassium cyanide was performed using the same
procedures described for (6-trifluoromethyl-pyridin-3-yl)-acetonitrile, 'H NMR (400
MHz, CDCI3) 6 ppm 8.55 (d, J=2.0 Hz, 1 H), 850 (d, J=1.1 Hz, 1 H), 7.73 (s, | H), 4.58
(s, 2 H). MS m/z 153.0
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The following intermediates were prepared in a similar way
(5-Fluoro-pyridin-3-yI)-acetonitrile, from S-fluoro-nicotinic acid;
(2,6-Dimethyl-pyridin-3-yl)-acetonitriie, from (2,6-dimethylpyridin-3-yi)-methanol;
(2~Meth5}1~pyrimidin—5~y1)~acetonitrﬂe, from (2-methyl-pyrimidin-3-yl}-methanol;

3-Cyclopropyl-2-(2-triflucromethyl-pyrimidin-5-yl)-propionitrite

J\W\Nj\ KF, Cul, TMSCF, FC*C\“/\Nj\
=N
N g, DMF Z

Step 1: A mixture of 5-brome-2-iodo-pyrimidine (30 g, 0.11 mol), TMSCF; (30 g, 0.21
mol), KI' (9.2 g, 0.16 mol) and Cul (30 g, 0.16 mol} in DMF (300 mL) was stirred at

room temperature overnight. The reaction mixture was quenched by NH; H,O (600 mL)
and extracted with EtOAc (500 mL x 3). The organic layer was washed with brine, dried
over NapSQy and concentrated. The residue was purified by column chromatography on
sitica gel (Petroleum cther) to give 5-bromo-2-trifluoromethyl-pyrimidine (4 g, yield:
16.7%). 'H NMR (CDCl; 400Hz): 88.90 (s, 2H).

OEt
o
N N/Y FsC

Fgc;\ﬁ,\j\ z \WN\ .
N g, KOBU,PA(OAC),, dppf N # o™
CN

dioxane

Step 2: A mixture of 5-bromo-2-triflucromethyl-pyrirmdine (1.0 g, 4.41 mmol) and
cyano-acetic acid ethyl ester (1.0 g, 4.41 mmol) was added into a suspension of (-BuOK.
(17.64 ml., 17.64 mmol, 1M in THF) in 1,4-dioxane (10 mL) under Ar atmosphere. To
the resulting mixture was added a solution of Pd(OAc), (10 mg, 44.1 umol) and dppf
{48.9 mg, 88.2umol) in 1,4-dioxane (1 mL.). The resulting mixture was heated to 70°C
for Th, The reaction mixture was adjusted pH to 7--8 with 1N AcOH and extracted with
EtOAc (3 » 20 ml). The organic layer was dried over Na; 50 and concentrated. The
residue was purified by column chromatography on silica gel (EtOAc: petroleun ether =
1:10} to give cyano-(2-trifluoromethyl-pyrimidin-5-yl}-acetic acid ethyl ester (140 mg,
yield: 12.3%). 'H NMR (CDCl; 400Hz): $9.03 (s, 2H), 4.88 (s, 1H), 4.34 (g, J = 7.2 Hz,
2H), 1.35(t, /= 7.2 Hz, 3H). '
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Step 31 A mixture of cyano-(2-trifluoromethyl-pyrimidin-5-yl}-acetic acid ethyl ester

(240 mg, 0.93 mmol), bromomethy! cyclopropane (375 mg, 2.78 mmol) and Nal (139
mg, 0.93 mmol} in dry dioxanc (2 mL) was degassed and BuwtOK in THF (1.11 mL, 1.11
mmol) was added at room temperature. The resulting mixture was heated to 100-110°C
for 24h. Saturated NH4Cl solution was added to quench the reaction at 0°C and extracted
with EtOAc (5 mL x 3). The organic layer was washed with brine, dried over Na,SO,y
and concentrated. The crude product was purified by column chromatography on silica
gel (petroleum ether/EtOAc = 20:1~5:1) to give the title compound (100 mg, vield:
44.6%). '"H NMR (CDCL; 400MHz): 58.94 (s, 2H), 4.09-4.01 (m, 1H), 2.05-1.95 (m,
1H), 1.93-1.80 (m, 1H), 0.91-0.79 (m, 1H), 0.69-0.60 (m, 2H), 0.25-0.14 (m, 2H).

The following intermediates werc prepared in a similar way:
3-(I-fluorocyclopropyl)-2-(2-(trifluoromethylpyrimidin-5-yl)propanenitrile;
3-(1-(mrifluoromethyi)cyclopropyl)-2-(2-(trifluoromethyl)pyrimidin-5-yl)propanenitrile;
4-(4-Trifluoromethyl-phenylj-tetrahydro-pyran-4-carbonitrile:

e NaH 7 N
Jon TSP U S ¢ U
Fal DMF ' ]

0

A solution of 4-trifluoromethylbenzyl cyanide (0.92 g, 5.0 mmol) and bis(2-
bromoethyhether (2.3 mL, 18 mmol) m DMF (10 mL} at room temperature was treated
portion wise with sodium hydride (60% in mineral oil, 0.6 g, 15 mmol) over a period of
10 mins foliowed by stirring at the same temperature for 1h. The mixture was then stirred
at 70°C for 16 I Then cooled to room temperature and the reaction mixture was
quenched with slow addition of methanol. Water (100 mL) was added and the mixture
was exiracted with EtOAc (3x50 mL). The combined organic extracts were washed with
water and brine and dried over sodium sulfate, filtered and concentrated. The concentrate

was purified by colunm chromategraphy using a gradient of 5% EtOAc in hexanes to
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30% EtOAc in hexanes to give the title compound (1.11 g, yield: 87%). 'H NMR (CDCL
300MHz): dppm 7.75 (d. 2H), 7.65 (d, 2H), 4.20-4.09 (m, 2H), 4.00-3.85 (m, 2H), 2.27-
2.05 (m, 4H).

The following intermediates were prepared in a similar way:
4-(4-Chloro-phenyl)-tetrahydro-pyran-4-carbonitrile;
4-{6-Methylpyridin-3-yl}-tetrahydropyran-4-carbonitrile;
4-{6-Trifluoromethylpyridin-3-yl)-tetrahydropyran-4-carbonitrile;
4-(2-methylpyrimidin-5-yitetrahydro-2H-pyran-4-carbonitrile;
4-(2-{trifluoromethylypyrimidin-5-yljtetrahydro-2H-pyran-4-carbonitrile;
3-(2-methylpyrimidin-5S-yitetrahydrofuran-3-carbonitrile;
1-(pyridin-3-yleyclopentanecarbonitrile;
1-(4-methoxyphenyl)cyclopentanecarbonitrile;
I-methyl-4-phenyipiperidine-4~carbonitrile,
4-(4-chlorophenyl}-1-methylpineridine-4-carbonitrile;
2-(4-chlorophenyl}-4-(dimethylamino)butanenitrile;
4-(4-(trifluoromethylyphenylytetrahydro-2H-pyran-4-carbonitrile;

4-Methyl-2~{6-methyipyridin-3-yl)}-pentanenitrile

. 2 '
NaH |
oo P TN o U
Nid OME

To a cooled (0 °C) slurry of NaH (60% dispersion in oil, 2.74 g, 68.5 mmol} in THF (120
ml) was added a solution of (6-methylpyridin-3-yl)-acetonitrile (8.23 g, 62.3 mmol) i
THF (60 mL). The mixture was stirred at room temperature for 3 h and then warmed to
40°C for 1 h. The resulting reddish brown slurry was cooled to —20°C and a solution of
1-bromo-2-methylpropane (8.53 g, 62.3 mmol) in THF (30 mL) was added dropwise and
then stirred for 18 h at room temperature. The reaction was quenched with water and
extracted with AcOEt. The organic extracts were combined and washed with brine, dried
over Na;SOq, filtered and concentrated under reduced pressure. The residue was purified
by column chromatography on silica gel (15 % EtOAc in hexane) to give 7.52 g (64%
yield) of 4-methyl-2-(6-methylpyridin-3-yl)-pentanenitrile as an oil. "H NMR (400 MHz,
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CDCI3) & ppm 1.00 (dd, J=6.64, 4.30 Hz, 6 H), 1.53 - 1.70 (m, 1 H), 1.71 - 1.99 (m, 2 H),
2.57 (s, 3 H), 3.81(dd, J=9.57, 6.45 Hz, 1 H), 7.19 (d, J=7.82 Hz, 1 H), 7.59 (dd, J=7.82,
2.34 Hz, 1 H), 8.43 (d, J=2.34 Hz, 1 H).

The following intermediates were prepared in a similar way:
1-(4-Methoxyphenyl)- F-cyclopentanecarbonitrile;

4-(4-Chloro-phenyl)- 1-methyl-piperidine-4-carbonitrile;
2-(4-Chloro-phenyl)-4-dimethylamino-butvronitriie;
3-cyclopropyl-2-(pyridin-5-yl)propanenitrile;
Cyclopropyl-(6-trifluoromethyl-pyridin-3-yl)-acetonitrile;
3-Cyclopropyl-2-(6-trifluoromethyi-pyridin-3-vb)-propionitrile;

2-( S—Chloro-pyridin-S~yi}é-cyclopropyE—propioniﬁrﬂe;
2-(6-Chioropyridin-3-yI)-3-cyclopropylpropanenitrile;
3-cyclopropyl-2-(6-fluoropyridin-5-yhpropanenttrile;
3—Cy{:iopmpyi~2—(2,6-dimethyi.—pyridin—3-yl)npropionitz‘ile;
2-(2-Methyl-pyrimidin-5-y1)-3-(1-trifluoromethyl-cyclopropyl)-propionitrile;
3-(1-Trifluoromethyl-cyclopropy-2-(6-triflucromethyl-pyridin-3-yl)-propionitrile;
3-(1-Difluoromethyl-cyclopropy!)-2-(6-trifluoromethyi-pyridin-3-yl}-propionitrile;
2-(6-Cyclopropyl-pyridin-3-yl)-3-(1-trifiuoromethyl-cyclopropyl)-propionitrile;
2-(6-Cyclopropyl-pyridin-3-y1)-3-(1-difluoromethyl-cyclopropyl)-propionitrile;
3-Cyclopropyi-2-(2-methyl-pyrimidin-5-yl)-propionitrile;
2-(2-methylpyrimidin-5-y1)-3-(1 -(frifluoromethyljcyclopropylpropanenitrile;
3-(1-fluorocyclopropyh)-2-(6-(trifluoromethylypyridin-3-ypropanenitrile,
3-Cyclopropyl-2-(5-methyl-pyrazin-2-yl)-propionitrile;

5-Cyano-5-(6-fluoro-pyridin-3-yl)-2-hydroxy-cyclohex-I-cnecarboxylic  acid  methyl

esler
o O~
ENPECN Ay OH
! N 0
N = o — . Es
KOtBu, THF \
M
il
N
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To a solution of (6-fluoro-pyridin-3-yl)-acetonitrile (15 g, 0.11 mol) and methyl acrylate
(19 g, 0.22 mol} in dry THF (150 mi.) cooled to -70°C 1 dry ice-E1OH bath was added t-
BuOK-THF solution (1M, 330 mL, .33 mol) in poﬁions. The reaction mixture was
stirred at ~70°C for 4h. After completion {LCMS) IN HCI (ag) was added slowly at -70°C
(the temperature of reaction mixture don’t rise above -50°C) to adjust the pH to 5-6. The
THF layer was separated and the agueous phase was extracted with EtOAc¢ (2 x 150 mL).
The combined organic layers were washed with brine, dried over anhydrous sodium
sulphate, filtered and concentrated under reduced pressure to provide the crude title

compound (32 g), which was used directly for the next step.

The foliowing intermediates were prepared in a similar way:
5-Cyano-5-(6-trifluoromethyl-pyridin-3-yl)-2-hydroxy-cyclohex-1-enecarboxylic  acid
methyl ester; .
5-Cyano-5-(6-methoxy-pyridin-3-y1}-2-hydroxy-cyclohex-1-enecarboxylic acid methyl
ester;

5-Cyano-2-hydroxy-5-(2-(trifluoromethyDpyrimidin-5-ylicyclohex-1 -enecarboxylic acid
methyl ester;

Methyl 5-cyano-2-hydroxy-5-(2-methylpyrimidin-5-ylcyclohex-1-enecarboxylate;
Methyl 5-cyano-2-hydroxy-5-(pyrimidin-5-vlicyclohex-1-enecarboxylate;

1-{6-Fluoro-pyridin-3-yl)-4-oxo-cyclohexanecarbonitrile

O © o
OH NaCl o=
e —_— F— Y
F~4 DMSO,H,0 N
N Y i
I N
N

To a solution of 5-Cyano-5-(6-fluorc-pyridin-3-y1)-2-hydroxy-cyclohex-1-enecarboxylic
acid methy! ester (32 g crude, 0.11 mmol) in DMSO (110 mL) was added NaCl (7.78 g,
0.133 mol) and water (6.5 mL). The reaction mixture was heated at 160 °C for 3h. It was
cooled to room temperature and poured into water (300 mL). The aqueous layer was
extracted with EtOAc (3 x 200 mL). The combined organic layer was washed with brine
(300 mL), dried over sodium sulphate, filtered and concentrated under reduced pressure.

The residue was purified by flash column chromatography on silica gel (eluting with a
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gradient elution of between 10-25% EtOAc in petroleum ether) to give the title
compound (12 g, 50% over two steps). 'H NMR (CDCl; 400MHz): dppm 8.34 (d, J =
2.4 Hz, 1H), 7.95-7.82 (m, 1H), 7.00-6.92 (m, 1H), 2.95-2.87 (m, 2H), 2.60-2.2, (m, 2H),
2.50-2.40 (m, 2H), 2.28-2.20 (m, 2H).

The followmng intermediates were prepared in a similar way:
1-(6-Trifluoromethyl-pyridin-3-yl}-4-oxo-cyclohexanecarbonitrile;
1-(6-Methoxy-pyridin-3-yl)-4-oxo-cyclohexanecarbonitrile;
4-Oxo-1-(Z-(triflucromethyDypyrimidin-5-yheyclohexanecarbonitrile;
4-Oxo-1-(Z-methylpyrimudin-5-yheyelohexanecarbonitrile;

4-Oxo-1-(pyrimidin-5-yicyclohexanecarbonitrile;

4,4-Difluoro-1-(6-fluoro-pyridin-3-yl)-cyclohexanecarbonitrile

o N

- XtalFluorE, NEty 3HF N\1 CN

N .
N / il CH,Cl,

To a stirred suspension of diethylamino difluorosulfiinium tetrafluoroborate salt (23.8 g,
0.104 mol} m dry DCM (100 mL) at room temperature was added 1-(6-fluoro-pyridin-3-
yl-4-oxo-cyclohexanccarbonitrite (12 g, 0.052 mol) followed by tricthylamine
trihydrofluoride (25.12 g, 0.156 mol) under a nitrogen atmosphere. The reaction mixturce
was stirred overnight at room teraperature. The resulting mixtore was then guenched with
saturated agq. NaHCO; solution (300 mlL), stired for 10 minutes, and the resulting
mixture was extracted with DCM (3 x 100 mL.). The combined organic layer was washed
with brine, dried over sodium sulphate, filtered and concentrated under reduced pressure
to give the crude product, which was purified by column chromatography on silica gel
(eluting with a gradient elution of between 2-10% EtOAc in petroleumn ether) to afford
the title compound (8 g, vield: 64%). "H NMR (CDChL 400MHz): dppm 8.40-8.35 (m,
1H), 7.95-7.84 (m, 1H), 7.05-6.96 (m, 1H), 2.40-2.10 (m, 8H).
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The following intermediates were prepared in a similar way:
4,4-Difluoro-1-(6-trifluoromethyl-pyridin-3-yl)-cyclohexanecarbonitrile;
4,4-Difluoro-1-(6-methoxy-pyridin-3-yl)-cyclohexanecarbonitrile;
4.4-Diftuoro- 1 -(2-methyl-pyrimidin-5-yl)j-cyclohexanecarbonitrie;
4,4-Difluoro- 1 -(2-(trifluoromethyl)pyrimidin-5-yl)cyclohexanecarbonitrile;
4,4-Difluoro-1-(pyrimidin-5-yl)-cyclohexanecarbonitrile;

4 4-difluoro-1-(5-fluoropyridin-3-yiicyclohexanecarbonitrile;

DFMS

ZZ\Z
N\ 7
W
. )
<
Y/
N
=

TFA, +-BuOOH.HO

FF QCFE F ¥

To a solution of compound 4,4-difluoro-1-(pyrimidin-3-yl)-cyclohexanecarbonitrile

(1.5 g, 6.72 mmol) and DFMS (6.0 g, 0.02 mol} in trifluoromethylbenzene (53 mL) and
H2O (21 ml} at room temperature was added TFA (766 mg, 6.72 mmol) followed by
slow addition of t-BuOOH (5.2 g, 70% solution in H,O) with vigorous stirring. The
reaction mixture was stirred at room temperature overnight. TLC indicates about 50%
starting material remained, a sccond addition of DFMS (6.0 g, 0.02 mol) and t-
BuOOH(5.2 g, 70% solution in H,O) were added to the reaction mixture. Upon
consumption of starting material, the reaction mixture was portioned between DCM (20
mL) and saturated NaHCOs3 solution (20 mL), the organic layer was separated and the
aqueous layer was extracted with DCM (3 % 20 ml). The organic layer was washed with
brine, dried over NapSO4 and concentrated. The crude product was purified by flash
chromatography (Petroleum ether:EtOAc=3:1) to give 1—(2—(diﬂuoromethy[)pyriﬁlidinmS~
yl)-4,4-difluorocyclohexanecarbonitrile (800 mg, Yield: 44.4%). 'H NMR (CDCL
400MHz): §9.03 (s, 2H), 6.71 (1, J:54_4H2, 1H), 2.40-2.27 (m, 6H).

1-(6-Bromo-pyridin-3-yi)-4,4-difluoro-cyclohexanecarbonitrile
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oH O O
OMe
l = CN
=X CN = CN
N | l
o~ s
Cl N o] N
FF E F
R o — e
1 ="CN | =" “CN
- -
Ci N Br N

Step 1: 5-(6-Chloro-pyridin-3-yl}-5-cvano-2-hydroxy-cyclohex-t-enecarboxylic  acid

N

methyl ester

To a solution of 2~(6~chloro—3-pyridinyl)acetonitri1.(—: (4.3g, 28 mmol, purchased from
Matrix Scientific, Columbia, SC, USA) and methyl acrylate (4.8 g, 56 mmol) in dry THF
(130 mL) cooled to ~65 °C was added solid potassium tert-butoxide (7.9 g, 70 mmol)
under nitrogen atmosphere. The reaction mixture was stired at —65 °C for 45 minutes.
The reaction mixture was then acidified with 3 N HCl and extracted with DCM (3 x 150
mL). The combined organic layer was dried over sodium sulfate, filtered and
concentrated under reduced pressure to give crude 5-(6-chloro-pyridin-3-yl)-3-cyano-2-
hydroxy-cyclohex-1-enecarboxylic acid methyl ester which was used in the next step

without purification (6.0 g, 75%).

Step 2: 1-(6-Chloro-pyridin-3-yl}-4-oxo-cyclohexanecarbonitrile

To a solution of 5-(6-chloro-pyridin-3-yl)-5-cyano-2-hydroxy-cyclohex-1-enecarboxylic
acid methyl ester (4.2 g, 14 mmel) in DMSO (15 mL) was added sodium chloride (0.9¢
g, 16 mmol} and water (0.77 mL). The reaction mixture was heated at 16¢ °C for 6 hours.
The reaction mixture was then cooled to room temperature and poured into water (50
mL}). The aqueous layer was extracted with dicthyl ether (3 x 250 mL). The combined
organic layer was dried over sodium sulfate, filtered and concentrated under reduced
pressure. The residue obtained was purified by column chromatography on silica gel to
afford 1-(6-chloro-pyridin-3-yl)-4-oxo-cyclohexanecarbonitrile (1.7 g, 52%). 'H NMR
(400 MHz, CDCl:) d ppm 8.59 (s, 1 H), 7.83 (dd, J=8.4, 2.2 Hz, 1 H), 7.44 (d, J=8.5 Hz,
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-1 H), 2.89 - 2.98 (. 2 H), 2.60 - 2.66 (m, 2 H), 2.48 - 2.54 (m, 2 H), 2.25 - 2.33 {m, 2

H).

Step 3: 1-(6-Chloro-pyridin-3-yl)-4,4-diflucro-cyclohexanecarbonitrile

To a stirred suspension of (diethylamino)difluorosulfonium tetrafluorcborate (16.5g, 72.1
mmol) in DCM (156 mL) at room temperature under nitrogen atmosphere was added 1-
(6-chloro-pyridin-3-y1)-4-oxo-cyclohexanecarbonitrile (4.2 g, 18 mmol) followed by
triethylamine trihydrofluoride (8.68 g, 53.8 mmol). The reaction mixture was stirred for 6
hours at room temperature. The resuiting mixture was then quenched by adding a
saturated aqueous solution of sodium bicarbonate, stired for 10 minutes, and the
resulting mixture was extracted with DCM (3 x 25 mL). The combined organic layer was
dried over sodium sulfate, filtered and concentrated under reduced pressure. The crude
residue was purified by columm chromatography on silica gel (1:10 to 1:5 AcOEY
hexanes) to afford 1-(6-chloro-pyridin-3-yl)-4,4-difluoro-cyclohexanecarbonitrile (2.5 g,
54%). LC-MS (m/z) 257.0 (MH+). "H NMR (400 MHz, CDCL) & ppm 8.36 (d, J=2.2 Hz,
1H),7.79 (dd, J=8.4, 2.6 Hz, | H), 7.42 (d, }=8.4 Hz, 1 H), 2.09 - 2.41 (m, & H).

Step 4: 1-(6-Bromo-pyridin-3-yl)-4,4-difluoro-cyclohexanecarbonitrile

To a stiured solution of 1-(6-chloro-pyridin-3-y1)-4,4-diflucro-cyclohexanecarbonitrile
(13 g 51 mmol) in butyronitrile (100 mL) at room temperature under nitrogen
atmosphere was added bromotrimethylsilane (1.55 g, 10.2 mmol). The reaction mixture
was heated at 120 °C for 24 hours. The reaction mixture was then cooled to room
temperature and poured into water (25 mL) and 10% aqueous NaOH solution (25 mL).
The aqueous layer was extracted with diethy! ether (3 x 250 mL). The combined organic
layer was dried over sodium sulfate, filtered and concentrated under reduced pressure.
The crude residue was then purificd by column chromatography on silica gel to afford I-
{(6-bromo-pyridin-3-yi)-4,4-difluoro-cyclohexanecarbonitrile as a white solid (1.0 g,
65%). LC-MS (m/z) 301.0 (MH+). 'H NMR (400 MHz, CDCls) 6 ppm 8.55 (d, J=2.7 Hz,
I H}, 7.69 (dd, }=8.4, 28 Hz, 1 H), 7.57 (d, J=84 Hz, 1 H), 2.09 - 2.41 (m, 8 H).

1-(6-Cyclopropyl-pyridin-3-yl)-4,4-difluoro-cyclohexanecarbonitrile
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A suspension of cyclopropylboronic acid (0.94 g, 11 mmol), 1-(6-bromo-pyridin-3-yl)-
4 4-difluoro-cyclohexanecarbonitrile (1.10 g, 3.67 mmol} and potassium phosphate
{ribasic (2.30 g. 10.8 mmol} in a mixture of toluene (16 mL) and water (4 mL} at rocom
temperature was purged with nitrogen gas for 1 hour. Then palladium acetate (31 mg,
0.14 mmol) and tricyclohexylphosphine (51 mg, 0.18 mmol) were added and the mixture
was heated at 110 °C for 18 hours. After cooling to room temperature a saturated agueous
solution of ammonium chloride was ad'aed, followed by water, The organic layer was
separated and the aqueous layer was exfracted again threc times with AcOFEt. The
combined organic layers were washed with brine, dried over sodium suifate, filiered and
concentrated under reduced pressure. The crude product was then purified by silica gel
chromatography to . afford 1-(6-cyclopropyl-pyridin-3-yl)-4,4-difluoro-
cyclohexanecarbonitrite (400 mg, 27%). LC-MS (m/z) 263.0 (MH+). 'H NMR (400
MHz, CDCl:) 6 ppm 8.59 (d, J=2.5 Hz, 1 H), 7.64 (dd, J=8.3, 25 Hz, 1 H), 7.19 (d, J=8.3
Hz, 1 H), 2.00 - 2.39 (m, 9 H), 0.99 - 1.06 (m, 4 H).

1-(6-Ethoxy-pyridin-3-yi)-4,4-difiucro-cyclohexanecarbonitrile

RS R F

EtONa, EtOH, 70 °C

CN

= X7 N
Br- N% L P
F 07 N

Sodium metal (229 mg, 9.96 mmol) was added to ethanol (5 mL) at room temperature.
To this solution was added 1-{6-bromo-pyridin-3-y1)-4,4-difluoro-
cyclohexanecarbenitrile (300 mg, 1.00 mmol) and the reaction was heated at 70 °C for 6
hours. After cooling to room temperature the volatiles were removed under reduced
pressure. The residue was diluted with water and extracted with AcOEt (2 x 50 mL). The

combined organic layer was dried over sodium sulfate, filtered and concentrated under
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reduced pressure. The residue was purified by silica gel chromatography to afford 1-(6-
ethoxy-pyridin-3-yl1)-4,4-difluoro-cyclohexanecarbonitrile (130 mg, 49%). LC-MS (m/z)
241.4 (MH"). "1 NMR (400 MHz, CDCls) & ppm 8.30 (d, J=2.7 Hz, 1 H), 7.66 (dd,
J=88,27Hz, 1 H), 6.78 (d, /=8.8, Hz, 1 H}, 438 (q, /~7.1, Hz, 2 H),2.07 - 242 (m, &
H), 1.41 (t, /=7.1, Hz, 3 H).

I-(6-Methoxy-pyiidin-3-y}-4,4-difluoro-cyclohexanecarbonitrile was prepared
analogousty to 1-(6-Ethoxy-pyridin-3-yt)-4,4-difluoro-cyclohexanecarboniirile

1-[5-(1-Aminomethyl-4,4-difluoro-cyclohexyl)-pyridin-2-yl]-ethancl

SnBus

RF Ot R F FF

. 1. PECIy(PPhy), Cul

‘ ACN, heat 1. NaBH, THF, it

i N
| = CN 2. 1.5 NHCI Dioxane, it CN 2 Ranay-Ni | = :
. NH3 MeCk, 1t o
Br N - N
O O

step 10 1<{6-Acetyl-pyridin-3-y)-4,4-difluoro-cyclohexanecarbonitrile

To & microwave vial was added 1-{6-bromo-pyridin-3-yl)-4,4-difluoro-
cyclohexanecarbonitrile (276 mg, 0.918 mmol), tributyl{1-ethoxyvinyhtin (663 mg, 1.84
mmol), copper iodide (26.2 mg, 0.138 mmol), PACL{PPhy). (32.2 mg, 0.0459 mmol) and
acetonitrile (7.3 mL). The vial was purged under nitrogen, capped then heated in an oil
bath at 80 °C for 16 hours. After cooling to room temperature the crude reaction mixture
was filtered through celite with acetonitrile and the volatiles were then removed under
reduced pressure. The residue obtained was dissolved in 1,4-dioxane (20 mL), treated
with 1.5 N aqueous HCl (20 mL) and stirred vigorously at room temperature for 1.5
hours. The mixture was then made basic by adding solid potassium carbonate and
transferred to a 250-mL separatory funnel with water (50 mL). The aqueous layer was
extracted with AcOFt (3 x 50 mL). The combined organic layers were washed with brine,
dried over sodium sulfate, filtered and concentrated under reduced pressure. The residue
obtained was treated with a saturated solution of potassium fluoride in methano! (6 mL),
stirred for a few minutes, diluted with DCM, adsorbed onto silica gel and purified by
sitica gel chromatography to afford  1-(6-acetyl-pyridin-3-yl)-4,4-difluoro-
cyclohexanecarbonitrile as a white solid {178 mg, 73%). LC-MS (m/z) 265.0 (MH™); tg =
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1.21. 'H NMR (300 MHz, CDCL) & ppm 8.86 (d, J=2.0 Hz, 1 H), 8.09 (dd, J=8.3, 0.5
Hz, 1 H), 7.95 (dd, /=8.3,2.5Hz, 1 H),2.73 (5, 3 H), 2.46 - 2.14 {m, R H).

Step 2 and 3: 1-[5-(1-Aminomethyl-4,4-difiuoro-cyclohexyl }-pyridin-2-yi-ethanol

To a solution of 1-(6-acetyl-pyridin-3-yl)-4,4-difluoro-cyclohexanecarbonitrile (80 mg,
.30 mimol) in THF (4.0 mL) at room temperature was added sodium borohydride {23
mg, 0.60 mmol) and the reaction was stirred at room temperature for 2.5 hours. The
reaction was quenched with methanol and the volatiles were then removed under reduced
pressure, The residue was taken up inn AcOFEt (about 10 mL) and washed with saturated
aquecus sodivm bicarbonate (about 10 mL}). The layers were separated and the aqueous
layer was extracted again with AcOEt {2 x 5 mL). The combined organic layers were
washed with bring, dried over sodium sulfate, filtered and concentrated under reduced
pressure. The residue was then dissolved in a 7 N ammonia solution in methanol (6.7
ml) and treated with the tip of a spatula of Raney-nickel. The flask was purged three
times then left to stir under one atmosphere of hydrogen for 15 hours. The catalyst was
removed by filtration through celite and washed with methanol. The solvent was then
removed under reduced pressure to afford 1-[5-(1-aminomethyl-4,4-diflucro-cyclohexyl)-
pyridin-2-yi}-ethanol as a white solid (64 mg, 78%). LC-MS (m/%) 271.1 (MH"); tp =
0.55.

2-{5-(1-Aminomethyi-4,4-difluoro-cyclohexyl)-pyridin-2-yl}-propan-2-of

R F FF F F
MeMgBr H> Raney-Ni, . NH
= CN THF = CN NHz in MeOH, rt =3 2
B B B
N N N
e} OH OH

Step 1: 4,4-Difiuoro-1-[6-(1-hydroxy-1-methyl-ethyl)-pyridin-3-yl}-
cyclohexanecarbonitrile

A solution of 1-(6-acetyl-pyridin-3-yl}-4,4-difluoro-cyclohexanecarbonitrite (17 myg,
0.064 mumol) in THF (1.2 mL) was cooled at —-50 °C and treated with a 3.0 M solution of
methylmagnesium bromide in ether (110 ul., 0.32 mmel). After stirring at 50 °C for 3
hours, the reaction was quenched by adding saturated aqueous ammonium chloride (5
mL) and stirred at room temperature for a few minutes. AcOEt {5 mL) was added and the

biphasic mixture was stired vigorously for a few seconds. The layers were separated and
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the aqueous layer was extracted again with AcOFt (5 mL). The combined organic layers
were dried over sodium sulfate, filtered and concentrated under reduced pressure. The
residue was then purified by preparative TLC, eluting with 60% AcOE!t in hexanes to
afford 4.4-difluoro-1-[6-(1-hydroxy-1-methyl-ethyl)-pyridin-3-yl]-
cyclohexanecarbonitrile as a colorless oil (8.7 mg, 48%). LC-MS (m/z) 280.0 (MH); ty =
1.11.

Step 2: 2-[5-(1-Aminomethyl-4,4-difluoro-cyclohexyl)-pyridin-2-yl]-propan-2-o}
Reduction of the cyano group was performed following the same procedure used i the
preparation of 1-[5-(i-aminomethyl-4,4-difluoro-cyciohexyl}-pyridin-2-yi}-ethanol. The
solvent was removed under reduced pressure to afford 2-[5-(1-aminomethyl-4,4-difluoro-
cyclohexyl)-pyridin-2-yl}-propan-2-ol as a colorless oil (8.8 mg, 100%). LC-MS (m/z)
285.1 (MH"): g = 0.61.

3-cyclopropyl-2-(6-(1-cthoxyvinyDpyridin-3-yl}propanentirile:

SN /U\
| <07 > SnBu, Bo”
N CN L on

LICI, PA(PPhg),, N
o

1.4-dioxane

A solution of 2-(6-chloropyridin-3-yi)-3-cyclopropylpropanenitrite (1.0 g, 4.86 mmol),
tributyl(i-ethoxyvinyl)stannane (3.4 g, 9.72 mmol), LiCl (0.612 g, 14.58 mmol) and
Pd(PPhs)s (0.282 mg, 0.243 mmol) in [,4-dioxane (20 ml) was degassed and heated to
120°C under Ny overnight. The reaction mixture was diluted with water and extracted
with EtOAc (3% 30 mL). The combined organic layers were dried over Na,8O, and
concentrated to give 3-cyclopropyl-2-(6-(1-ethoxyvinyl)pyridin-3-yhpropanenitrile (2 g),

which was used for the next step without further purification.

2~(6-acetylpyridin-3-y1}-3-cyclopropylpropanenitrile:
O
EtO “

N CN
X _HCI, THF Ne L en
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A solution of 3-cyclopropyl-2-(6-(1-ethoxyvinyl)pyridin-3-yDpropanenitrile (2 g, crude)
in THF (10 mL) was added 4N HC1 (10 mL) and stirred at room temperature for 2h. The
reaction mixture was adjusted pH to 6~7 by 4M aq.NaOH and extracted with EtQAc (3%
20 mL). The combined organic layers were dried over Na;SQO;, and concentrated. The
crude product was purified by column chromatography on silica gel (EtOAc: Petroleum
ether = 1. 10) to give 2-(6-acetylpyridin-3-yl}-3-cyclopropylpropanenitrile (600 mg,
yield: 60%) 'H NMR (CDCl; varian 400): 68.58-8.51 (m, 1H), 7.95 (d, /= 8.0 Hz, 1),
775 (dd, J = 8.0 Hz, 2.4 Hz, 1H), 3.92-3.85 (m, 1H), 2.61 (s, 3H), 1.88-1.79 (m, 1H),
1.71-1.65 (m, 1H), 0.75-0.67 (m, 1H), 0.49-0.45 {m, 2H), 0.10-0.03 (m, 2H).

3-cyclopropyk-2-{6-(2-hydroxypropan-2-yDpyridin-3-yl)propanenitrile:
o OH

= = t

N i CN MeMgBr N CN
THF

A solution of 2-(6-acetylpyridin-3-yI)-3-cyclopropylpropancnitrile (520 mg, 2.43 mmol)
in THF (6 mL} was added MeMgBr (0.89 mL, 2.67 mmol, 3M in Et,0) at 0°C under N,
and stirred at room temperature for 2h. The solution was quenched with water and
extracted with EtOAc (3x20 mL). The organic layer was dried over Nay,SO; and
concentrated. The crude product was purified by column chromatography on silica gel
(EtOAc: Petroleum ether = 1 10) to give 3-cyclopropyl-2-(6-(2-hydroxypropan-2-
yi)pyridin-3-yb)propanenitrile (200 mg, vield: 35.6%). 'H NMR (CDCL varian 400):
08.41 (d, J =24 He, 1H), 7.67 (dd, J = 8.0 Hz, 2.4 Hz, 1H), 7.36 (dd, /= 8.4 Hz, 0.8 Hz,
1H), 4.62 (s, 1H), 3.90-3.82 (m, 1H), 1.90-1.83 (m, 1H), 1.75-1.68 (m, 1H), 1.4% (s, 6H),
0.81-0.73 (m, 1H), 6.55-0.50 {m, 2H), 0.15-0.09 (m, 2ZH).

[4-(4-Trifluoromethyl-phenyi)-tetrahydro-pyran-4-yi}-methylamine

FaC._~ FaCu -
H; Raney Nickel

MeOH/NH;
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To a solution of 4-(4-triflucromethyl-pheny!)-tetrahydro-pyran-4-carbonitrile (1.11 g,
4.35 mmol) in methanol (54 mL) and 7N ammonia in methanol (6 mL) was added Raney-
Nickel (300 mg). The mixture was purged 3 times with hydrogen gas then left to stir
under I atmosphere of hydrogen at room temperature overnight. The crude reaction
mixture was filtered through celite, washed with methanol and. the filtrate concentrated
under reduced pressure to yield the title compound (1.07 g, vield: 95%) as a white solid.
'H NMR (CDClL 300MHz): dppm 7.67 (d, 2H), 7.45 (4, 2H), 3.90-3.79 (m, 2H), 3.61-
3.50 (m, 2H), 2.90 (s, 2H), 2.24-2.12 (m, 2H), 2.00-1.88 (m, 2H), 0.87 (bs, 2H).

The following intermediates were prepared in a similar way:
[4-(4-chloro-phenyl)-tetrahydro-pyran-4-yI}-methylamine;
(1-(pyridin-3-yDcyclopentyi)methanamine;
(4-(4-(trifluoromethylphenyltetrahydro-2H-pyran-4-ylymethananune;
4-Methyl-2-(6-methylpyridin-3-yl}-pentylamine (hydrogenation at 50 psi overnight);
C-[4-(6-Methylpyridin-3-y)-tetrahydropyran-4-ylimethylamine;
3-Cyclopropyl-2-(2,6-dimethyl-pyridin-3-yl)-propylamine;
C-14,4-Difluoro-1-(6-fluoro-pyridin-3-yl)-cyclohexyll-methylamine,
3-Cyclopropyl-2-(6-fluoro-pyridin-3-yb)-propylamine;
C-11-(6-Methoxy-pyridin-3-y1)-4,4-difluoro-cyclohexyll-methylamine;
C-{1-(6-Ethoxy-pyridin-3-yh)-4 4-difluoro-cyclohexytsmethylamine;
C-[1-(6-Cyclopropyl-pyridin-3-yi)-4,4-difluorc-cyclohexyl]-methylamine;
2-(6-Cyclopropyl-pyridin-3-yl}-3-(1-difluoromethyi-cyclopropyD-propylamine
{hydrogenation at 30 psi overnight);
2-(6-Cyciopropyl-pyridin-3-yl}-3-(1-trifluoromethyl-cyclopropyl)-propylamine
(hydrogenation at 50 psi for 12 h);
3-Cyclopropyl-2-(6-triftuoromethyl-pyridin-3-yl}-propylamine;
C-[4-(6-trifluoromethylpyridin-3-yl)-tetrahydropyran-4-yl]-methylamine (hydrogenation
at 43 psi for 3h);
C-T4,4-Difluoro-1-(6-trifluoromethyl-pyridin-3-yl)-cyclobexyl}-methylamine
(hydrogenation at 50 psi overnight);
3-(1-Difluoromethyl-cyclopropyl)-2-(6-triflucromethyl-pyridin-3-y1)-propylamine
(hydrogenation at 50 psi overnight);
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3-(1-Trifluoromethyl-cyciopropyl)-2-(6-trifluoromethyl-pyridin-3-yi}-propylamine
(hydrogenation at 50 pst overnight);
C-[4,4-Difluoro-1-(2-methyl-pyrimidin-5-yl}-cyclohexyl -methylamine (hydrogenation at
30 psi for 2 h);

3-Cyclopropyl-2-(2-methyl-pyrimidin-5-yl}-propylamine (hydrogenation at 30 psi for 30
Hiny;

2-(2-Methyl-pyrimidin-5-yl}-3-( 1 -trifluoromethy!-cyclopropyD-propylamine
{(hydrogenation at 50 psi for 30 min);
3-Cyclopropyl-2-2-triflucromethyl-pyrimidin-3-yh-propyiamine (hydrogenation at 50
psi for 30 mm);
2-2-(Trifluoromethyl}pyrimidin-5-yl)-3-(1-triffucromethyi-cyclopropyl}-propylamine;
2-(2~(Trifluoromethylypyrimidin-5-y1)-3-( 1 -difluoromethyl-cyciopropyl)-propylamine;
[4.4-Driflucro-1-(2-(trifluoromethylypyrimidin-3-yhcyelohexylimethanamine;
3-Cyclopropyl-2-(5-methyl-pyrazin-2-yl)-propylamine;

[1-{4-Methoxyphenyl)-cyclopentyl]-methylamine

LiAIH4
THF

¥

To a stured solution of 1-{4-Methoxyphenyl)-1-cyclopentanecarbonitrile (4.02 g, 20
mmol) in THF (50 mL}) cooled to 0°C was added fithium aluminium hydride {1.52 g, 40
mmol) and the reaction was allowed to warm to room temperature and stirred for 16h. To
the reaction mixture was added cautiously water (2.0 mL) then 2N NaOH (aq) (2 mL).
The mixture was filtered and concentrated in vacuo to yield the title compound which
was used without further purification (1.07 g, yield: 95%). 'H NMR (CDCL 300MHz):
Sppm 7.12 (d, 2H), 6.80 (d, 2H), 3.71 (s, 2H), 2.62 (5, 3H), 1.88-1.58 {m, 8H).

The foliowing intermediates were prepared in a similar way:
[4-(4-Chloro-phenyl)-1-methyl-piperidine-4-yl}-methylamine;
(1-methyl-4-phenylpiperidin-4-ylymethanamine;
3-(4-Chloro-phenyl)-N1,N1-dimethyl-butane-1,4-diaminc;

2-Cyclopropyl-2-{6-triflucromethyl-pyridin-3-yl)-ethytamine
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A solution of Cyclopropyl-(6-trifiuoromethyl-pyridin-3-yl)-acetonitrile (93 mg, 0.41
mmol)} in THF (2.8 mL) in a 5 mL microwave vial was treated with borane-methyi
sulfide complex (0.51 mL, 5.4 mmol). The reaction vessel was capped and the mixture
was heated in the microwave reactor for 20 mins at 100°C. The reaction mixture was
concentrated in vacuo to yield the crude title compound which was used without further
purification (95 mg, purity: 73%, yield: 73%). LCMS (MH+): nvz = 231.1, tg (minutes,
Method 1) = (.40

The following intermediates were prepared in a similar way:

2-(5-Chloro-pyridin-3-yl)-3-cyclopropyl-propylamine;

\

et O >—_\_\ O O k\
o r}\\ N N N
N\
{ N OH [N o N NH, N NH,
. NHls LAH
! B e -———O————-»n— - e
F7F e L F F7F F7F

F
Ci Oft

4,4-difluoro-1-(4-methyl-1H-imidazol-1-yhcyclohexanecarboxylic acid;
4-methylimidazole (1.67 g, 20.3 mmol) was dissolved in THF (206 L, 2000 mmol).
Powdered sodium hydroxide (4.19 g, 104.8 mmol) was added together with 4,4-
difluorocyclohexanone (2.90 g, 22 mmol). Chloroform (7.9 mL, 99 mmol) was added
dropwise and the reaction was stirred overnight at room temperature,

The reaction was acidified with 2M HCI and filtered. The solid was treated with MeOH,
to dissolve the product and leave back NaCl. The reaction was filtered again and the
residue was concentrated to give the title compound as the hydrochloride salt (3.498 g,
58%).

ethyl 4,4-diflucro-1-(4-methyl-1H-imidazol- I-ylicyclohexanecarboxylate:
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4 A-Difluoro-1-(4-methyl-immdazol-1-yl}-cyclohexanecarboxylic acid; hydrochloride {662
mg, 1.18 mmol) was dissolved in THF (20 mL, 200 mmol) and cooled in ice. N,N-
Diisopropylethylamine (0.850 mL, 4.88 mmol) was added dropwise over 5 minutes at 5-
10 °C. The mixture was stirred for 15 minutes, Ethyl chloroformate (0.150 mL, 1.57
mmel) was added dropwise over 5 minutes at 5-7 °C. The mixture was stirred 50 minutes
at 5 °C. Then warmed to room témperature. After 1 hour the reaction was concentrated
down and the residue was purified by flash column chromatography on silica gel (eluding
w a gradient elution from heptane o AcOE(f) to give the title compound (199 mg, 59%)
"H NMR (CDCls 500 MHz): dppm 7.59 (s, 1H), 6.76 (s, 1H), 4.20 (m, 2H), 2.61 (m, 2H),
2.43 (m, 2H), 2.24 (s, 3H), 2.03 (m, 4F), 1.22 {(m, 3H).

4 4-difluoro-1-(4-methyl-1H-imidazol-1-yDeyclohexanecarboxamide:
4.4-Difluoro-1-(4-methyl-imidazol-i-yl)-cyclohexanecarboxylic acid ethyl ester (199 mg,
0.731 mmol was disselved in 7 M amfnonia in methanoi (5 mL) and stirred for 72 hours.
The sample was concenfrated and the residue was purified by flash column
chromatography on silica gel (eluding w a gradient elutionm from heptane to AcCEt to 5%
Et:N/10 % MeOQH/85% AcQEL) to give the title compound (84 mg, 45%) 'H NMR
(CDCl; 500 MHz): éppm 7.64 (s, 1H), 6.82 (s, 1H), 5.17 (m, 2H), 2.68 (m, 2H), 2.41 (m,
2H), 2.30 (s, 3H), 2.23 (m, 2H), 1.85 (m, ZH).

(4.4-difluoro- 1 «(4-methyl-1H-imidazoi- 1-yDeyclohexylymethanamine:

Into 2 rouwnd bottom flask was added 4,4-Difluoro-1-(4-methyl-imidazoi-1-yl)-
cyclohexanecarboxylic acid amide (99 mg, 0.39 mmely and THF (10 mL, 100 mmol) at
TOOM temf;erammj to the reaction mixture was added lithium tetrahydroaluminate (365
mg, 9.62 mmol). The reaction was refluxed for 6 hours, before being quenched with
water (0.4 ml), 2M NaOH (0.4 mi) and water (0.8 ml). The reaction mixture was filiered
and conc. The residue was purified by flash column chromatography on silica gel
(cluding w a mixture of 5% Et:N/10 % MeOH/85% AcOEf) to give the title compound
(44 mg, 47%). "H NMR (CDCl 500 MH’#): Sppm 7.53 (s, 1H), 6.71 (s, TH), 2.70 (s, 2H),
2.4-1.7 {m, 8H), 2.21 (s, 3H).
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t-BuQK, Dioxane, rt

3-cyclopropyl-2-methyl-2-(2-(trifluoromethyl)pyrimidin-5-yl)propanenitrile:

To a solution of 3-cyclopropyl-2-(2-(trifluoromethyl)pyrimidin-5-y)propanenitrile (310
mg, 1.29 mmol) and Mel (0.27 g, 1.9 mmol} in dioxane (10 ml) was added t-BuOK (1.39
mi, 1.39 mmol, 1M m THF) dropwise at room temperature under Ny. The mixture was
stirred for 1 h, then quenched by sat.aq. NHsCl (10 ml.), and extracted with EtOAc(3 *
10 ml). The organic layer was concentrated under reduced pressure to give crude product,
which was purified by column chromatography on silica gel (EtOAc/Petroleum ether =
1:4) to give compound the title compound (120 mg, yield: 36%). "H NMR (CDCl; varian
400). 69.02 (s, 2H), 1.92 (d, J = 6.8 Hz, 2H), 1.87 (s, 3H), 0.80-0.67 (m, 1H), 0.65-0.56
(m, 1H), 0.55-0.45 (m, 1), 0.30-0.20 (m, 1H), 0.05--0.04 (m, iH).

3-Cyclopropyl-2-(2-(difluoromethylypyrimidin-5-y1)-2-methylpropan- 1 -amine:
Br N

N

e >

N._#~_ CN w N _CN
NaH,DMF

A solution of 2-(pyrimidin-5-yDacetonitrile (1.8 g, 15.1 mmol} in DMF (20 mL} was
degassed and (bromomethyl)cyclopropane was added (2.04 g, 15.1 mmol). The reaction
mixture was cooled to -10°C, NaH was added (720 mg, 18.1 mmol, 60% in mineral oil)
in portions under N, and stirred at the same temperature for 45 mins. The reaction
mixture was quenched with sat. NHyCl and extracted with EtQAc (30 mi x 3).  The
organic layer was washed with brine, dried over Nap,SQy4 and concentrated. The crude
product was purification by column chromatography on silica gel (petroleum ether:
EtOAc =3:1) 1o give 3-cyclopropyl-2-(pyrimidin-5-y!propanenitrile (2.25 g, yield:
85%).'"H NMR (CDCl: 400 MHz): 89.22 (s, 1H), 88.78 (s, 2H}, 3.80 (t, J = 8 Hz, 2H),
1.98-1.92 {m, 1H), 1.83-1.79 (m, 1H), 0.87-0.83 (m, 1H), 0.61-0.59 (m, 2H), 0.21-0.13
(m, 2H).

The following intermediate was prepared in a similar way:
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2-(Pyrimidin~5-yi’)'¥3~( 1-(trifluoromethyl)cyclopropylipropanenitrile;
2-(5-chloropyridin-3-yl)-3-cyclopropylpropanenitrile;
3-cyclopropyl-2-(pyrimidin-3-yl)propanenitrile;
3-(i-fluorocyclopropyl}-2-(pyrimidin-5-yl)propanenitrile;

" ®
] +BUOK, Mel i
CN il Wz

Y/

CN
dioxane

To a solution of 3-cyclopropyl-2-(pyrimidin-5-yl)propanenitrile (1.5 g, 8.67 mmol) and
Mel (1.45 g, 13.0 mmol) in 1.4-dioxane (20 ml) was added t-BuOK (9.57 mi, 9.57 mmol}
dropwise at room temperature under Ny, The mixture was stirred for 1 h at room
temperature then quenched by sat.aq NH4CI (20 m!) and extracted with EtOAc {3 x 30
ml). The organic layer was dried over Na,SOy4 and concentrated under reduced pressure
to give 3-cyclopropyl-2-methyl-2-(pyrimidin-5-yl)propanenitriie (1.5 g), which was used

directly for next step.

The following intermediate was prepared in a similar way:

3-cyclopropyi-2-methyl-2-(2-(trifluoromethy)pyrimidin-5-yl)propanenitrile;

3-cyclopropyi-2-(2-{difluoromethylpyrimidin-5-yl)-2-methylpropanenitrile

N ) F
3 N
N_ | CN DFMS Fys
- N = ! CN

TFA-BuOOH, DCM/H,0 |

To a sohuition of 3-cyclopropyl-2-methyl-2-(pyrimidin-5-yl)propanenitrile (2.5 g, 13.4
mmol) and DMFS (7.8 g, 26.7 mmol) in DCM (40 ml) and H,O (12 ml) at room
temperature was added TFA (1.5 g, 13.4 mmol) followed by slow addition of -BuQOH
(8.6 g, 67 mmol) with vigorous stirring. The reaction mixture was stirred at room
temperature overnight. To the reaction mixture was added additional DMFS (7.8 g,
26.7 mmol) and +-BuOOH (8.6 g, 67 mmol). The reaction mixture was stirred at room
temperature overnight. The reaction mixture was added aq. NaHCOa and extracted with

EtOAc (3 x 50 ml). The organic layer was dried over Na,S0, and concentrated. The
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crude product was purification by column chromatography on silica gel (petroleum
cther: EtOAc =4:1) to give 3-cyclopropyl-2-(2-(diftuoromethypyrimidin-5-yl)-2-
methylpropanenitrile (1.1 g, yield: 35%). 'H NMR (CDCL 400 MHz): 88.97 (s, 2H),
6.82-6.55 (m, 1H), 1.92-1.90 (m, 2H), 1.85 (s, 3H), 0.71-0.65 (m, 1H), 0.60-0.57 (m,
1H), 0.51-0.47 (m, 1H), 0.26-0.20 (m, 1H), 0.03-0.00 (m, 1H).

The fo llowing intermediate was prepared in a similar way:
2-(2-(Difluoromethylypyrimidin-3-yl)-3-(1-(trifluoromethyl)cyclopropyl ypropanenitrile;
2-(2-(Difluoromethypyrimidin-5-y1)-3-(1-(flucro)cyclopropypropanenitriie;
3-cyclopropyl-2-methyl-2-(2-(difluoromethyDpyrimidin-5-yDpropanenitrile;
3-cyclopropyi-2-(2-(difluoromethyl)pyridin-5-ylpropanenitrile;
3-cyclopropyt-2-(2-(difluoromethyl}pyrimidin-5-yDpropanenitrile;
3-(1-fluorocyclopropyl}-2-(2-(difluoromethy)pyrimidin-3-yl)propanenitrile;
3-(1-(trifluoromethylyeyclopropyl)-2-(2-(diffuoromethyl)pyrimidin-5-yl)propanenitrile;

F.‘

A
i N\ N
F/\j/ H, Raney Ni F |
N. =

CN B N_ =
aq NHz MeOH NH;

A mixture of 3-cyclopropyl-2-(2-(difluoromethyl)pyrimidin-5-yl)-2-methylpropanenitrile
(1 g, 4.2 mmoly and NH3.H;0 (3 mL) in MeOH (20 mL) was hydrogenated with Raney
Ni (1.5 g} under 50Psi for 3 h. The reaction mixture was filtered and concentrated to
give 3-cyclopropyl-2-(2-(difluoromethylypyrimidin-5-y1)-2-methylpropan-1-amine (1 g),

which was used directly for next step.

The following intermediates were prepared in a similar way:
2-(2-(Difluoromethyl)pyrimidin-5.-yl)-3-(1-fluorocyclopropylypropan-1-amine;
2-(2-(Difluoromethyl)pyrimmdin-5-yi)-3-(1-(riflucromethyl jeyclopropyl ypropan-1-amine;
(4,4-difluoro-1-{5-fluoropyridin-3-ylicyclohexymethanamine;
3-(1-fluorocyclopropyl)-2-(2-(trifluoromethylpyridin-5-ylpropan-1-amine;
3-(3-fluorecyclopropyl}-2-(2-(trifluoromethylypyrimidin-5-yljpropan-1-amine;
3-cyelopropyl-2-(2-(difluoromethyDpyrimidin-53-yi)propan-1-amine;
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3-(1-fluorocyclopropyl}-2-(2-(difluoromethyl)pyrimidin-5-yl)propan-1-amine;
2-{2-(difluoromethyl)pyrimidin-5-yl)-3-(1-(trifluoromethyl)cyclopropyl propan- 1 -amine;
3-cyciopropyl-2-methyl-2-(2-(difluoromethyl)pyrimidin-5-yl)propan- 1 -amine;

 3-cyclopropyl-2-methy}-2-(2-(trifluoromethyl)pyrimidin-5-y1}propan- I -amine;
| 3-(1-fluorocyclopropyl)-2-(2-methylpyrimidin-5-yl)propan- ] -aminc;

EtONa,EtOH, 1t

2-{4-Chlorophenyl)-2-(dihydro-2H-pyran-4(3H)-ylideneacetonitrile:

Sodiam (152 mg, 6.6 mmol) was added mto EtOH (10 ml) and stired at room
temperature for 20 minutes. 2-(4-Chlorophenylacetonitrile (500 mg, 3.3 mmol) was
added to the solution, after all the sodium had dissolved, and the reaction was stifred at
room temperature for 0.5 h. To the resulting mixture was added dihydro-2H-pyran-
4(3H}-one (330 mg, 3.3 mmoi) and stirred at room temperature for 1.5 h. The solvent
was removed. To the residue was added water and extracted with EtOAc (3 x 20 mL).
The combined organic solution were dried over NazSO4 and concentrated to give crude
product, which was purified by flash column chromatography (petroleum ether: EtOAc =
10:1) to give compound 2-(4-chiorophenyl)-2-(dihydro-2H-pyran-4(3H)-
ylidenejacetonitrile (300 mg) which was used for the next step without further

purification.

Raney Ni ' NH;

aq. NH; MeOH

2-{4-chlorophenyl}-2-(tetrahydro-2H-pyran-4-yliethanamimne:

A mixture of 2-(4-chlorophenyl)-2-(dihydro-2H-pyran-4(3H)-ylidene)acetonitrile (200
mg, 0.85 mmol) and NH:.HyO (2 mL) in MeOH (30 mL) was hydrogenated with Raney
Ni (500 mg) under H; (50 Psi) overnight. The reaction mixture was filtered and
concentrated to pive 2-(4-chlorophenyl)-2-(tetrahydro-2H-pyran-4-yl)ethanamine (190
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mg, 93%). 'H NMR (CDCl; 400 MHz): §7.39-7.29 (m, 2H), 7.19-7.09 (m, 2H), 4.03-
3.95 (m, 1H), 3.89-3.80 (m, 1H), 3.51-3.45 (m, 2H), 3.40-3.32 (m, 1H), 3.30-3.20 (m,
1H), 2.61-2.49 (m, 2H), 1.82-1.69 (1, 2H), 1.49-131 (m, 1H), 1.29-1.10 (m, 2H).

The follwoing intermediates were prepared in a similar way:
2-(2-Methylpyrimidin-5-y1)-2-(tetrahydro-2H-pyran-4-y[jethanamine;
2~{Tetrahydro-2H-pyran-4-yi)-2-(2-(trifluoromethyi}pyrimidin-5-yl)ethanamine,

. F
F =
r " N j Z
F e =
.N\F ‘;N R OH
O

2-(4-Hydroxytetrahydro-2H-pyran-4-v)-2-(6-(trifluoromethyl)pyridin-3-yhacetonitrile:

2-(6~(TrifluoromethyDpyridin-3-vDacctonitrile (260 mg, 1.4 mmol) was dissolved in
THF (3 mi, 30 mmol) under Ar and cooled at -78 °C. A solution of (.6 M sodium
bis(trimethylsilyl)amide in toluene (3.49 mL) was added dropwise. After stirring at -78
°C for 4hours the reaction was allowed to reach -50 °C for 30 minutes. Then tetrahydro-

4H-pyran-d-one (0.189 mL, 2.10 mmol) was added dropwise at -60 °C and the reaction

_ was kept at this temperature for 45 minutes. To the reaction was added sat. aq. NH.C1(10

mL) and it was extracted AcOEt (3 x 20 mL}. The combined organic phases were washed
with brine, dried over MgSQy and concentrated in vacuo. The crude product was purified
by flash chromatography to yield 2-{(4-Hydroxytetrahydro-2H-pyran-4-yl}-2-(6-
(triflucromethyl)pyridin-3-ylacetonitrile (189 mg, 0.660 mmol, 47%).

"H NMR (600 MHz, DMS0) 8 8.72 (d, J = 1.9 Hz, 1H), 8.08 (dd, J = 8.1, 2.0 Hz, 1H),
8.00 (d, J = 8.0 Hz, [H), 4.56 (s, 1H), 3.78 - 3.68 {m, 1H}, 3.67 - 3.61 (m, 1H), 3.59 -

. 3.52(m, 1H), 3.44 (1d, T = 11.7, 2.3 Hz, 1H), 1.81 ~ 1.72 (m, 1H), 1.73 - 1.60 (m, 2H),

25

1.04 (dd, J = 13.4, 2.3 Hz, 1H).

F. F
FooN ' A
Mo . 2N N Il 2N
OH — |
o
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2-(Dihydro-2H-pyran-4(3H)-ylidene)-2-(6~(triflusromethylypyridin-3-yhacetonitrile:
{4-Hydroxy-tetrahydro-pyran-4-yh)-(6-trifluoromethyl-pyridin-3-yi)-acetonitrite (1.15 g,
4.02 mmol) was dissolved in thionyl chloride (50 mL, 600 mmol). One drop of DMF was
added and the mixture was heated at reflux for Thour and then cooled to room
temperature and concentrated in vacuo. The resulting crude product was purified by flash
chromatography o yield 2-(dihydro-2H-pyran-4(3H)-ylidene)-2-(6-
(trifluoromethyl)pyridin-3-ylacetonitrile (1.04 g, 3.9 mmol, 95 %).

'H NMR (600 MHz, CDCL) & 8.68 (d, J = 2.1 Hz, 1H), 7.89 (ddd, J = 8.1, 2.2, 0.5 Hz,
iH), 7.80 (dd, 7= 8.1, 0.7 Hz, 1H)}, 3.93 (i, = 5.5 Hz, 2H), 3.74 (t, J = 5.5 Hz, 2H), 2.94
—2.86 (m, 2H), 2.52 (t, J = 5.5 Hz, 2H).

NH,

S o
2~(Tetrahydro-2H-pyran-4-yh)-2-(6-(trifluoromethyl)pyridin-3-yl)ethanamine:
2-(Dihydro-ZH-pyran-4(3H)-ylidene)-2-(6-(trifluoromethylpyridin-3-yl)acetonitrile
(1.04 g, 3.88 mmol) was dissolved in methanol {50 mL} and 7 M NH; in methanol (20
ml) was added. The solutiors was flushed with Ar. Raney nickel (0.033 g, 0.39 mmol)
was added and muxture hydrogenated on a Parr Apparatus at room temperature for
4hours. Then filtered through a plug of celite and concentrated in vacuo. The crude
product was used for the next step without further purification.

LC-MS {m/z) 275.2 (MH"), tz (minutes, Method E) = 0.33.

HC

\Tf C\>—Cl
\J\\/CN a BGOK dioxane

2-(2-methylpyrimidin-5-vi)-2-(pyridin-4-yl}acetonitrile:
A solution of 2-(2-methylpyrimidin-5-yhacetonitrile (1.0 g, 7.51 mmol) and 4-
chloropyridine hydrochloride (1.13 g, 7.51) m dioxane (20 mL} in a dried flask was
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degassed and filied with nitrogen. t-BuOK (18.8ml, IM in THF) was added. The
mixture was stirred at 100°C for 4h and cooled to room temperature, quenched by cooled
sat. aq. NH4Cl (20 mL). The resulting mixture was extracted with EtOAc (3x 10 mL).
The combined organic layers were washed with brine (3% 10 mL}, dried over Na,SQy,
concentrated under reduced pressure to give the crude product, which was purified by
column chromatography on silica gel (MEOH: EtOAc = 1:10) to give 2-(2-
methylpyrimidin-5-yl)-2-(pyridin-4-yhacetonitrile (700 mg, crude).

Br
i S FsC FaC
= , \ NZ Hal !\EE =N Raney N N
Na e et i NH;

. KOtBu,DME #
Pa{apphiCly = l l
D —
N N

FaC

2-(pyridin-4-y1}-2-(6-(trifluoromethylpyridin-3-yacetonitrile:

A dried flask -was charged with 2-(6-(triflucromethyipyridin-3-yljacetonitrile (1.0
g, 5.38 mmeol) in DME (20 ml). The mixture was degassed and filled with N, then t-
BuOK (30 ml, 30 mmol, 1M in THF), 4-bromopyridine hydrochloride (2.1 g, 10.7 mmol}
and Pd(dpp)Cl; (39.6 mg, 0.538 mmol) was added. The mixture was stirred at 60°C for
3h. After cooling to room temperature, sat.aq NHg;Ci(k&ﬁr&}'was added and the solution.
was extracted with EtOAc (3 x 30 ml). The combined organic layers were washed with
brine and dried over Na;8Os, concentrated i vacuo. The residue was purified by column
chromatography on silica gel (EtOAc: Petroleum ether=4:1) to give 2-(pyridin-4-y1)-2-(6-
(m'ﬂuoromethyl)pyridin—Bnyl)acetpnitrﬂe (360 mg, yield: 25.7%). 'H NMR (CDCl
400MHz): 68.75 (d, J = 1.6 Hy, 1H), 8.71 {d, J= 6.0 Hy, 2H), 7.90 (dd, J = 8.0 Hy, 2.0
Hy, 1H), 7.77 (d, J= 8.4 Hg, 1H), 7.31 {d, J = 6.0 Hz, 2H), 5.26 (s, 1H).

2-(pyridin-4-yh)-2-{6-(trifluoromethyl ypyridin-3-ylethanamine:

A mixture of 2-(pyridin-4-yl}-2-(6-(trifluoromethyl)pyridin-3-yljacetonitrile (360 mg,
1.36 mmol) and NH: H;0 (2 mL) in MeOH (30 mL) was hydrogenated with Raney Ni
(700 mg) under H, (50 Psi) for 5h. The reaction mixture was filtered and concentrated to
give 2-(pyridin-4-yl)-2~(6-{triflucromethyDpyridin-3-yl)ethanamine (300 mg), which was

used in the next step without further purification.
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The foliwoing intermediates were prepared in a similar way:
2-(Pyridin-4-yl}-2-(2-(trifluoromethyljpyrimidin-5-yl)ethanamine;
2-Phenyl-2-(6-(trifluoromethyl)pyridin-3-yl)ethanamine;
2-(2-methylpyrimidin-5-yl)-2-(pyridin-4-yllethanamine;
2-(4-fluorophenyl)-2-(6-(trifluoromethy)pyridin-3-yDethanamine;
2-{(4-fluorophenyl)-2-(6-(trifluoromethy!)pyrimidin-3-yhethanamine;
Z-phenyl-2-(6-{triflucromethyDpyridin-3-ylethanamine;

@]

Q T S
N

\Y = £ | Raney Ni NH
N N —————— e —
\’/’J\/C _ aq.NH; MeOH
t+-BuQK, dioxane '
FF F'F

2-(4,4-difluorocyclohexvlidene)-2-(2-methylpyrimidin-5-vljacetonitrile:

To a solution of 2-(2-methylpyrimidin-5-ylyacetonitrile {1 g, 7.52 mmol) and 4,4-
diffuorocyclohexanone (1.1 g, 8.27 mmol) in 1,4-dioxane (40 mL) was added +-BuQOK
(0.8 g, 827 mmol) in two portions. After the addition was completed, the reaction was
heated to 60°C and stirred overnight. The reaction solution was cooled to 0°C, quenched
by saturated NH.Cl ag. solution and extracted with EtOAC (50 m x 3). The combined
organic layer was washed with brine, dried over Na,SO, and concentrated to get the
crude product, which was purified by column chromatography on silica gel (Petroleum
ether : EtOAc=4:1~2:1) to afford 2-(4,4-difluorocyclohexylidene)-2-(2-methylpyrimidin-
5-ylyacetonitrile (440 mg, yield: 23.5%). '"H NMR (CDCI3 varian 400 MHz}: 38.61 (s,
2H), 2.97 (t, J=8.0 Hz, 2H), 2.80 (s, 3H), 2.55 (t, J=8.0 Hz, 2H), 2.27-2.17 (m, 2H),
2.09-1.98 (m, 2H).

2-(4, 4-diflucrocyclohexyl}-2-(2-methylpyrimidin-5-yi)ethanamine:

A mixture of 2-(4,4-difluorocyclohexylidene)-2-(2-methylpyrimidin-3-yDacetonitrile
(250 mg, 0.57 mmol), Raney-Ni (1.5 g), NH:H,O (2 mL) in MeQH (30 ml) was
degassed and purged with nitrogen and H, each 3 times. The mixture was stired at room
termperature under Hy {50 psi) for 4h. The resulting mixture was filtcred through the

celite. The filirate was concentrated under reduced pressure to give 2-(4,4-
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difluorocyclohexyl)-2-(2-methylpyrimidin-5-yl)ethanamine (280 mg, crude), which was

used in the next step without further purification.

The follwoing intermediates were prepared in a similar way:

2-(4,4-difluorocyclohexyl)-2-(2-(trifluoromethyl)pyrimidin-3-yiethanamine;

FsC

i i~
N
E & Br
] = o
o CN KOtBu, DME

Pd(dppf)Ciz 60 °C

2~(4-fluorophenyl}-2-(6-(trifluoromethyl)pyridin-3-yDacetonitrile:

A solution of 2-(4-fluorophenyl)acetonitrile (2 g, 14.8 mmol) in DME (50 mL) was
degassed. KOtBu (6.63 g, 59.2 mmol) was added in portions. After addition was
completed, the mixture was stirred for 5 min at room temperature and a brown
suspension was formed. Then 5-bromo-2-(triflucromethylpyridine (6.6% g, 29.6
mmol) was added followed by PRdppfiCI2 (1.35 g, 1.48 mmol}. The resulting mixture
was heated to 60 °C for 4 h.. The reaction mixture was cooled to room temperature and
quenched by ag. NH4CI to pH=5~6. The mixture was extracted with EtOAc(50
mix3). The combined organic layer was washed with brine, dried over Na2S04 and
concentrated. The residue was purified by flash combi (Petroleum ether/EtOAc=15:1)
to give 2-(4-fluorophenyl)-2-(6-(triflucromethylpyridin-3-ylacetonitrile (18 g, ~70%
purity +350 mg, pure, yield: 51.8%). 'H NMR (CDCI3 400MHz) §8.98 (s, 1H), 7.89
(dd, J = 8.4, 2.4 Hz, 1H), 7.73 (d, J = 8.4 Hz, 1H), 7.40-7.30 (m, 2H), 7.20-7.10 (m,
ZH), 5.26 (s, 1H).

The follwoing intermediates were prepared in a similar way:

2-(4-fluorophenyl)-2-(-(trifluoromethyDpyrimidin-5-yl)acetonitrile;
2-phenyl-2-(6-(trifluoromethyDpyridin-3-ylacetonitrile;
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OH ©

8]
NE/T\CN \)LOMe
)\Nx —_— Nl = CN
t+BUOK, THF P
/I\N

methyl 5-cyano-2-hydroxy-5-(2-methylpyrimidin-5-yl)cyclohex-1-enecarboxylate:

Olte

A solution of 2-(2-methylpyrimidin-5-yDacetonitrile (4 g, 0.03 amol) and methy! acrylate
(5.69 g, 0.066 mol) in THF (60 mL) was added t-BuOK (93 mL, 0.093 mol, IM in THF)
and stirred at room temperature for 4h. The reaction mixture was quenched by sat.
NH4Cl and extracted with EtOAc (3%150 mL). The organic layer was dried over NaSO;
and concenfracted to give methyl S-cyano-2-hydroxy-5-(2-methylpyrimidin-5-
yheyclohex-1-enecarboxylate (5.5 g), which was used for the next step directly.

OH © 9
i

OMe
DMSO, NaCi, HZO N S CN

5 -
/NKN, o 160°C "/“\NJ

1-{2-methylpyrimidin-5-yh-4-oxocyclohexanccarbonitri le:
A solution of methyl 5-cyano-2-hydroxy-5-(2-methylpyrimidin-3-yheyclohex-1-

' enecarboxylate (6.2 g, 0.023 mol), NaCl {1.46 g, 0.025 mol) and H,O (1.24 mL, 0.069

mol} in DMSO (50 mL) was heated to 160°C for 3h. After cooling to room temperature,
the reaction was added water and extracted with EtOAc (6x100 mL). The organic layer
was washed with brine, dried over Na,SO;4 and concentracted. The crude product was
purified by flash chromatography(EtOAc: Petroluem ether = 1:3~3:2) to give 1-(2-
methylpyrimidin-5-yl)-4-oxocyclohexanecarbonitrile (2 g, vield: 41%). 'H NMR (CDCL;
400 MHz): 68.80 (s, 2H), 3.00-2.90 (m, 2H), 2.77 (s, 3H), 2.70-2.60 (m, 2H), 2.60-2.50
(m, 2H), 2.40-2.25 (m, 1H).
a)

KialFluor-E, NEtz 3HF

Phie

DCW
/&N/ i

o
N

4,4-diftuoro- 1-(2-methylpyrimidin-5-yi)cyclohexanccarbonitrile:
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A soldion of 1-(2-methylpyrimidin-5-yl)-4-oxocyclohexanccarbonitrile (2.6 g, 9.3
mmol), XtalFlour-E (4.69 g, 2047 mmol) and EtsN3HF (4.79 g, 29.76 mmol) in BDCM
(40 mL) was stirred at room temperature overnight. The reaction mixture was quenched
by sat. NaHCO: and extracted with DCM (3%50 mL). The organic layer was dried over
Na;50s and concentrated.  The crude product was purified by flash column
chromatography to give 4,4-difluoro-1-(2-methylpyrimidin-5-vl)cyclohexanecarbonitrile
(1.2 g, yield: 54%),which was not pure and used directly for next step.

FF RS

NaOH,H,0
_______.__._&,
MeOH
U OH

/Jl\N/ /H\N/ o

4,4-difluoro-1-(2Z-methylpyrimidin-5-yljcyclohexanecarboxylic acid:

To a mixture of 4,4—diﬂuoro-1~(2—methylpyrimidin—5—yI)cycIohexaneéarbonii‘rﬂe (1.2 g,
5.1 mmol) in MeOH/H-O (20 mL, 1:1) was added NaGH (612 mg, 5.3 mmol} and
heated to 100°C overnight. The MeOH was removed in vacuo. The aqueous layer was
extracted with EtOAc (3x30 mL) and the organic layers was discarded. The aqueous
layer was adjusted pH to 3~4 with 3N HCI and extracted with FtOAc (3x30 mL). The
organic layer was dried over NapSO4 and concentracted o give 4,4-difluoro-1-(2-
methyipyrimidin-5-ycyclohexanecarboxylic acid (1.2 g, yield: 92%). 'H NMR (CDCL
400 MHz): 08.81 (s, ZH) 2.80-2.60 (m., SH) 2.20-2.00 (m, 6H).

H HCE
Ok HOBT EDCI,
DiPEA,DMF N =

4,4-difluoro-N-methoxy-N-methyl-1-(2-methylpyrimidin-5-yljcyclohexanecarboxamide;

A solution of 4,4-difluoro-1~(2-methylpyrimidin-5-yljeyclohexanecarboxylic acid (1.2 g,
4.68 mmol), N,C-dimethylhydroxylamine hydrochloride (456 mg, 4.68 mmol), HOBt
{759.33 mg, 5.62 mmol), EDCLHCI (1.08 g, 5.62 mmol) and DIPEA (3.23 mL, 18.73
mmol) in DMF (20 mL) was stirred at room temperature. The reaction mixture was
added water and extracted with EtOAc (3x30 mL). The organic layer was washed with

brine, dried over Nay504 and concentrated to give 4,4-difluoro-N-methoxy-N-methyl-1-
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(2-methylpyrimidin-5-yljcyclohexanecarboxamide (380 mg), which was used for the next

step  directly. About 09 g of 44-difluoro-1-(2-methylpyrimidin-5-
yhcyelohexanecarboxylic acid was recycled.
R, F FF
| MgMeBr
N Nig~  THF 1t NS

/KN/ o )l\N/ Q

1-{4,4-diflucro-1-(Z-methylpyrimidin-S-ylcyclohexyl)ethanone:
A solution of 4,4-difluoro-N-methoxy-N-methyl-1-(2-methylpyrimidin-3-
yl)cyclohexanecarboxamide (700 mg, 2.34 mmol) in THF (20 mL} was added MeMgBr
{11.7 mL, 3512 mmol, 3M in Et,0) at 0°C and stirred at room temperature for 4h. The
.1,{},_ _reaction mixture was quenched by saturated NH4Cl at 0°C and extracted with EtOAc
(2>50 ml). The organic layer was washed with brine, dried over Na,SO, and
concentrated to give crude product, which was purified by flash chromatography (EtOAc:
petroluem ether =  1:3~3:2) to give [-(4,4-difluoro-1-(2-methylpyrimidin-3-
yljcyclohexyljethanone (350 mg, yield: 59%). 'H NMR (CDCL 400 MHz): 88.58 (s,
15 2H),2.73 (s, 3H), 2.55-2.45 (m, 2H), 2.20-1.85 (m, 9H).

NHAOH.HCH
R —
N N

/J\N’ I rogonse /“\N/ HO’IN
(Z)-1-(4.4-difluoro-1-(2-methylpyrimidin-3-yl)cyclohexyl)ethanone oxime:

20 A mixture of 1-{4,4-diflyoro-1-(2-methylpyrimidin-5-yl)cyclohexyl)ethanone (350 mg,
1.38 mmol), NH,OH.HCI (143.7 mg, 2.07 mmol) and NaOH (165.6 mg, 4.14 mmol) in
EtOH/H,O (16 mL, 1:1) was heated to 80 °C overnight. The EtOH was removed. The
residue was extracted with EtOAc (2x20 mL). The orgaﬁic layer was dried over Na,SOy
and concentrated to give (Z)-1-(4,4-diftuoro-1-(2-methylpyrimidin-5-

25 ylheyclohexyl)ethanone oxime (320 mg), which was used for the next step directly.

Mz Raney Ni
_..._.______._%
=
N ag.NHs NS
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1-(4,4-difluoro-1-(2-methylpyrimidin-5-ylcyclohexylethanamine:

A mixture of (Z}-1-(4,4-difluoro-1-(2-methylpyrimidin-5-ylycyclohexyDethanone oxime
{320 mg, 1.19 mmol) and aq.NH; (2 mL) was hydrogenated with Raney Ni (300 mg)
under H, (50 Psi) for 3h. The reaction mixture was filtered and concentrated. The
residue was dissolved in EtOAc (15 mL), dried over NaySO,4 and concentrated to give 1-
(4,4-difluoro-1-(2-methylpyrimidin-5-yljcyclohexyl)ethanamine (300 mg), which was

used for the next step directly.

N
B s
\ﬁ,l\i\ F\/\O/\VB? No A CN

+-BuOK, 1,4-dioxane

4-(2-methylpyrimidin-3-yltetrahydro-2H-pyran-4-carbonitrile:

A solution of 2-(2-methylpyrimidin-3-ylacetonitrile (4 g, 0.03 amol) and 1-bromo-2-(2-
bromoethoxy)ethane (7.66 g, 6.033 mol) in 1,4-dioxane (60 mL) was added t-BuOK (66
mL, 0.066 mol, 1M in THF) and heated to 80 °C for 4h. The reaction mixture was cooled
to room temperature, quenched by sat.NH.CL The 1,4-dioxans was removed under
reduced pressure. The residue aqueous layer was extracted with BtOAc (3%150 mL).
The organic layer was dmed over Nap804 and concentracted to give 4-(2-
methylpyrimidin-5-yltetrahydro-2H-pyran-4-carbonitrile (5.5 g, yield: 90.5%). 'H
NMR (CDCl: 400 MHz): 68.75 (s, 2H), 4.15-4.05 (m, 2H), 3.95-3.85 (m, 2H), 2.75 (s,
3H}), 2.15-2.00 (m, 4H).

100°C

4-(2-methylpyrimidin-5-ylhtetrahydro-2H-pyran-4-carboxylic acid:

A mixture of 4-(2-methylpyrimidin-35-yi)tetrahydro-2H-pyran-4-carbonitrile(5.5 g, 0.027
mol) in MeOH/H,0 (60 mL, 1:1) was added NaOH (3.25 g, 0.081 mol) and heated to
100°C overnight. The MeOH was removed in vacuo. The agucous layer was extracted
with EtOAc (2x30 mL) and the organic layers was discarded. The aqueous layer was
adjusted pH to 2~3 with 3N HCI and extracted with EtOAc (6x50 mL), The organic
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layer was dried over Nap80,; and concentracted to give 4-(2-methylpyrimidin-5-
yhitetrahydro-2H-pyran-4-carboxylic acid (4.0 g, yield: 67%). "H NMR (DMSO-ds 400
MHz): 13.04 (br, 1H), 8.71 (s, 2H), 3.80-3.70 {m, 2H)}, 3.60-3.40 (m, 2H), 2.61 (s, 3H),
2.40-2.30 (m, 2H), 2.00-1.85 (m, 2H).

~p O N

N ~

H . HCi \ﬁ N9
T L N e
HOBT, EDCI, |
DIPEA,DME .

N-methoxy-N-methyl-4-(2-methylpyrimidin-5-yltetrahydro-2H-pyran-4-carboxamide:
A solution of 4-(2-methylpyrimidin-S-yiietrahydro-2H-pyran-4-carboxylic acid (4.0 g,
18.02 mmob, N,O-dimethylhydroxylamine hydrochloride (2.1 g, 21.6 mmol), HOBt
{2.92 g, 21.6 mmoi), EDCLHCI(4.15 g, 21.62 mmol) and DIPEA (15.6 mL, 50.1 mmol)
in DMF (50 mL) was stirred at room temperature overnight. To the reaction mixture was
added water and extracted with EtOAc (3200 mL). The organic layer was washed with
brine, dried over Na:SO. and concentrated to give crude product, which was purified by
flash column chromatography (EtOAc: petroleum ether = 1: 1) to give N-methoxy-N-
methyl-4-(2-methylpyrimidin-5-yhitetrahydro-2H-pyran-4-carboxamide (3.0 g, vicld:
63%). 'H NMR (CDCl; 400 MHz): §8.55 (s, 2H), 3.90-3.75 (m, 4H), 3.14 (s, 3H), 2.95
(s, 3H), 2.72 (s, 3H), 2.55-2.45 (m, 2H), 2.06-1.95 (m, 2H).

N N

\?\J]/ j i j MgoMeBr \F];/ ; i

N/o I

| THF
0]

1-(4-(2-methylpyrimidin-5-y)tetrahydro-2H-pyran-4-yl)cthanone:

To a solution of N-methoxy-N-methyl-4-(2-methylpyrimidin-5-yljtetrahydro-2H-pyran-
dwcarboxamide (1.0 g, 3.0 mmol, 80% purity in LC-MS) in THF (10 ml) was added
MeMgBr (7.05 mL, 21.1 mmol, 3M in BEt;0) at 0°C and stirred at room temperature for

3h. The reaction mixture was quenched by saturated NH.Cl at 0°C and extracted with

- EtOAc (3x50 mL). The organic layer was washed with brine, dried over WNap8(, and

concentrated to give crude product, which was purified by flash column chromatography
(EtOAc: petroleum ether = 1: 1) to @ve 1-(4-(2-methylpyrimidin-5-y[itetrahydro-2H-
pyran-4-yl)ethanone (0.3 g, yield: 69.3%). 'H NMR (CDCl; 400 MHz): 68.58 (s, 2H),
3.90-3.80 (m, 2H), 3.65-3.55 (m, 2H), 2.75 (s, 3H), 2.50-2.40 (m, 2F), 2.15-2.05 (m,
2H), 2.02 (s, 3H).
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\g}’N; § NM,OAcaq NH, \N/Nj
NaBHCN,E{OH : NH;
o L

1-(4-(2-methylpyrimidin-5-y1)tetrahydro-2H-pyran-4-yl)ethanamine:
A mixture of 1-(4-(2-methylpyrimidin-5-yhtetrahydro-2H-pyran-4-ylethanone (300 mg,
1.35 mmol), saturated NH:OAc in EtOH (15 mL) and agNH; (5 mlL) was added
NaCNBH; (255 mg, 4.05 mmol) and heated to reflux overnight. The EtOH was
removed. The residue was extracted with EtOAc (5%10 ml.) and the organic layer was
discarded. The precipitation of solid was collected by filfration from the agueous Iayer
afier 16 hours to give 1-(4-(2-methylpyrimidin-5-yl)tetrahydro-2H-pyran-4-
ylethanamine (100 mg, vield: 33.3%). 'H NMR (DMSO-ds 400 MHz): 08.67 (s, 2IT),
3.80-3.65 (m, 2}, 3.20-3.05 (m, 2H), 2.63 (s, 3H), 2.45-2.35 (m, 1H), 2.35-2.25 (m,

2H), 1.81-1.70 (m, 2H), 0.87 (d, /= 6.4 Hz, 3H).

Fal.. N
F.C N Bra Y =
A Q
h — ~ Z. N_A_en
N # CN  {BuOK
1,4-dioxane
/O

4-methoxy-2-(2-(trifluoromethyl)pyrimidin-5-yl)butanenitrile;

- A solution of 2-(2-(trifluotomethyl)pyrimidin-5-ylacctonitrile (500 mg, 2.67 mmol) and

1-brome-2-methoxyethane (419 mg, 2.81 mmol) in 1,4-dioxane (5 mL) was degassed and
added 1-BuOK (2.81 ml, 2.81 mmo!, IM in THF) at 0°C. The resulting mixture was
stirred at room temperature overnight. The reaction mixture was quenched by sat.NH,C]
and extracted with EtOAc (3x10 mL). The organic layer was dried over Na;SO4 and
concentrated. The crude product was purified by flash column chromatography (EtOAc:
petroleum  ether = 1:10) to give 4-methoxy-2-(2-(trifluoromethyl)pyrimidin-5-
yl)butanenitrile (100 mg, yield: 15%, 85% purity in LCMS, [M+H] =246).

OH H2804AgNO3HQO N =
- LK

(NH4 25205

4-Benzylpyridazine:
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A solution of pyridazine (2.2 g, 27.5 mmol) and 2-phenylacetic acid (18.7 g, 137.5 mmol)
. AgNOa (1.4 g, 8.25 mmol) in 2N H,S0, (27.7 ml} was heated to 60-70°C under stirring ,
then, a solution of (NH4),5,0¢ (18.6 g, 82.5 mmol) in 80 ml of water was added within
20 minutes, After heating to 70-90°C for 1.5 hour, the reaction solution was cooled to
room temperature and extracted with DCM (2 x 100 mi), the combined organic layers
were washed with 2N HySO4 (3 x 70 ml), then, the combined aqueous layer was made
alkaline with 50% NaOH and extracted with DCM (3 x 80 mi), dried over NapSOy4 and
concenirated to get the crude product, which was purified by column chromatography on
silica gel (petroleum Ether: BtOAc = 2:1) to afford 4-benzyipyridazine (1.0 g, yield:
22%). "H NMR (CDCl; 400 MHz): §9.09 (s, 1H), 9.06 (d, /= 5.2 Hz, 1H}, 7.40-7.28 (m,
3H}, 7.25-7.20 (m, 1H), 7.18 (d, /= 7.2 Hz, 2H), 4.0 (s, 2H).

X
NTS Se0, N
N._ .= e ol | PP

ACOH

Phenyl{pyridazin-4-yhmethanone:
A solution of 4-benzylpyridazine (1.0 g, 5.9 mmol) in AcOH (28 mL) was added
dropwise to a stirring suspension of SeQ; (3.2 ¢, 29.5 mmol) in AcOH (28 mL), the
resulting mixture was heated to 100°C for 1h, TLC showed the starting material had
disappeared, then the reaction solution was filtrated, the filtration was concentrated under
reduced pressure, and Sat.aq Na;CO; was added to adjust PH = 9-10, then, extracted with
DCM (50 mL x 3}, washed by brine, dried over Na,SO4 and concentrated to get the
phenyl(pyridazin-4-ylymethanone (1.0 g, yield: 91%). 'H NMR (CDCl; 400 MHz):
89.50-9.45 (m, 2H), 7.83 (d, J = 7.6 Hz, 2H), 7.78-7.74 (dd, /= 5.2, 2.4 Hz, 1H), 7.74-
7.68 (m, 1H), 7.57 (t, J= 7.2 Hz, 2H).

o 0 NS
AN POEY N A O

u o)

Nak, THF = !
Ut

(E)-Ethyl 3-phenyl-3-{pyridazin-4-yhacrylate:

To a solution of ethyl 2-{diethoxyphosphorylacetate (1.46 g, 7.93 mmol) in THF (40
mL) was added NaH (476 mg, 11.9 mmol) in portions at 0°C, the resulting mixture was
stirred at 0°C for 20 minutes, then, the phenyl{pyridazin-4-yDmethanone was added in
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portions, the resulting mixture was stirred at 0°C for 4 hour. The LC-MS showed thé-.MS
signal of desired product was detected, then, the reaction solution was added sat. aq.
NH4Cl at 0°C, then, extracted with AcOEt (3 x 50 ml), the combined organic layers were
washed with brine, dried over Na,S04 and concentrated to get the crude product, which
was purified by column chromatography on silica gel (petroleum Ether: EtOAc = 2:1) to
afford (E)-cthy] 3-phenyl-3-(pyridazin-4-ylacrylate (1.68 g, vield: 83.2%). 'H NMR
(CDCL 400 MHz): 89.25 (d,.J = 5.2 Hz, 1H), 9.06 (s, 1H), 7.47-7.32 (m, 4H), 7.30-7.20
(m, 2H), 6.55 (s, 1H), 4.95 (q, /= 7.2 Hz, 2H), 1.16 (t, J= 7.2 Hz, 3H).
N™ ™ N7

1§ i

> 0 Tofuene P 0

] g
Ethyl 3-phenyl-3-(pyridazin-4-ylypropanoate:
To a solution: of (E)-ethyl 3-phenyl-3-(pyridazin-4-yiacrylate (1.8 g, 7.09 mmol) in
PhMe (40 mL}, TsNHNH, (2.64 g, 14.2 mmol) and EtsN (2.15 g, 21.3 mmol) was added,
the resulting mixture was heated to 100°C overnight. The reaction was detected by TLC,
TLC showed the appearance of desired product, then, the solvent was removed under
reduced pressure, H,O was added and extracted with AcOEt (3 x 50 ml), the combined
organic layers were washed by brine, dried over Na,SO4 and concentrated to get the
crude product, which was purified by colurmm chromatography on silica gel (Petroleum
Ether: EtOAc = 3:2) to afford ethyl 3-phenyl-3-(pyridazin-4-yi)propancate (1.20 g,'yieidz
66%). 'H NMR (CDCh 400 MHz): §9.12 (d, J = 2.0 Hz, 1H}, 9.06 (d, J = 6.8 Hz, 11D,
7.40-7.24 (m, 4H), 7.20 (d, J = 7.2 Hz, 2H), 4.56 (t, /= 8.0 Hz, 1H), 4.08 (g, /= 7.2 Hz,
2H),3.09(d, /= 8.0 Hz, 2H), 1.15 (, J=7.2 Hz, 3H).

3-Phenyl-3-(pyridazin-4-yl)propanoic acid:

To a solution of ethyl 3-phenyl-3-(pyridazin-4-yl)propancate (1.0 g, 3.9 mmol) in MeOH
(20 mL) was added 2N NaGH (6mL, 11.7mmol), the resulting mixture was stirred at
room temperature overnight. MeOH was removed under reduced pressure and pH

adjusted to 4-5 by aq. HCI (2N}, extracted with AcOEt (6 x 100 ml), the combined
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organic layer was washed with brine, dried over Na,SO4 and concentrated 1o get the 3-
phenyl-3-(pyridazin-4-yl)propanoic acid (750 mg, yield: 84%). 'H NMR (CDCl 400
MHz): 69.27 (d, J= 1.2 Hz, 1H), 9.09 (dd, /= 4.0, 1.2 Hz, 1H), 7.67 {dd, J = 5.6, 2.4 Hz,
1H), 7.41-7.36 (m, 2H), 7.34-7.27 (m, 2H), 7.24-7.18 {m, 1H), 4.48 (t, J = 8.0 Hz, 1H),
3.27-3.15 {m, 1H), 3.16-3.00 (m, 1H).

S S

:
N O pppa BN NN Na

; —_— P
© DMF @ ©

3-Phenyl-3-(pyridazin-4-yhpropanoyl azide:

To a solution of 3-phenyl-3-(pyridazin-4-yl)propanoic acid (570 mg, 2.5 mmol) in DMF
(30 mL) was added Et:N (505 mg, 5.0 mmol), followed by the DPPA (722 mg, 2.6
mmol) in portions at 0°C, the resulting mixture was stirred at room temperature for 1.5
hour. The reaction was difuted with water, extracted with AcOEt (3 x 40 ml), the
combined organic layer was washed by brine, dried over Na,SQ4 and concentrated to get

the 3-phenyl-3-(pyridazin-4-yl)propanoyl azide (crude 650 mg), which was used for next

NS o
N
N._~ N tBuOH & NHBoG
e
0 o
Q Phiie, 80°C

tert-Butyl (2-phenyl-2-(pyridazin-4-yljethylcarbamate:

step directly.

A sclution of 3-phenyi-3-(pyridazin-4-yl)propanoy! azide (650 mg, 2.57 mmel} in t-
BuOH (3 ml} and PhMe (10 ml} was stirred at 80°C overnight. The reaction was detected
by LC-MS, LC-MS indicate the desired product was formed, then, the solvent was
removed under reduced pressure to get the crude product, which was purified by column
chromatography on silica gel (petroleum Ether: EtOAc = 3:2~1:2) to afford tert-butyl (2-
phenyl-2-(pyridazin-4-yDethyljcarbamate (200 mg, vield: 26%). "H NMR (CDCl; 400
MHz): 69.12-9.07 (m, 2H), 7.42-7.28 (m, 4H), 7.23-7.18 {m, 2H), 4.62 (m, 1H), 4.30-
4.20 (t, /= 7.6 Hz, 1H), 3.95-3.83 (m, 1H), 3.75-3.65 (m, 1H), 1.40 (s, 9H).
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N7 N =

1

N N. =

N# NHBoc TEA NH,
H.
DCM

2-Phenyl-2-{pyridazin-4-yl)ethanamine:

A solution of tert-butyl (2-phenyl-2-(pyridazin-4-ylethyl)carbamate (120 mg, 0.40
mmol) in DCM (2 ml) and TFA(2 ml) was stirred at room temperature for 4 hours. The
solvent was removed under reduced pressure and the residue was diluted with sat.aq
Na;CO; to adjust pH = 9-10, then, extracted with AcOEt (3 x 30 mi), the combined
organic layer was washed with brine, dried over Na;SQ,4 and concentrated to get the 2-
phenyl-2-(pyridazin-4-yljethanamine (crode 80 mg), which was used for next step
directly.

S Y

o —» g

YO

5-( Diisopropoxymethyi)—z-methy;lp}rrimidine:
To a mixture of 2-methylpyrimidine-5-carbaldehyde (1.0 g, 8.2 mmol) and
triisopropoxymethane (2.3 g, 12 mmol) in isopropanol (15 ml) was added
methanesulfonic acid (0.079 g, 6.053 ml, 0.819 mmol). The reaction was stirred at room
temperature for 23hours. Potassium carbonate (1.132 g, 8.19 mmol) was added and the
mixture was filtered and the solution was concentrated in vacuo. The crude mixture was
purified by flash chromatography to yield 5-(diisopropoxymethy(}-2-methylpyrimidine
(536 mg, 29%)
"H NMR (500 MHz, CDCl:) & 8.71 (s, 2H), 5.60 (s, 1H), 3.93 (dt, J=12.3, 6.1 Hz, 2H),
2774 (s, 3H), 1.21 (dd, T = 14.8, 6.1 Hz, 12H).

N \/j\ro\r : Ni\WN
\[/O 0 \T/
2-1sopropoxy-2-(2-methylpyrimidin-5-yhacetonitrile:
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A solution of 5-diisopropoxymethyl-2-methyl-pyrimidine (335 mg, 1.49 mmol) in DCM
(5 mbL, 80 mmol) was cooled at 0 °C. Zinc diiodide (47.7 mg, 0.149 mmol) TMSCN (219
ul, 1.64 mmoil) were added and cooling removed. After stirring for 24hours TLC
indicated that starting materiale was present. TMSCN (60 ul., 0.45 mmol) and zinc
diiodide (48 mg, 0.15 mmol) were added and the reaction was stirred for a further
3.Shours.The reaction was poured into water (20 mL) and extracted with DCM (3x20
ml). The combined organic phascs were washed with brine, dried over MgSQO4 and
concentrated i vacuo. The crude product was purified by flash chromatography 2-
Isopropoxy-2-(Z-methylpyrimidin-5-ylacctomtrile (217 mg, 76%).

"H NMR (500 MHz, CDCL) 6 8.75 (s, 2H), 5.29 (s, 1H), 421 ~ 3.95 (m, 1H), 2.78 (s,
3, 1.32 (dd, J=21.7, 6.1 Hz, 6H).

\“z/N\ YN\
e i
el F NH
O 2

2-Tsopropoxy-2-(2-methylpyrimidin-5-yhethanamine:
2-lsopropoxy-2-(2-methylpyrimidin-5-yljacetonitrile (169 mg, 0884 mmol) was
dissolved in methanol (10 mi) and 7M NH: in methanol (4 ml). Argon was bubbled
through the solution for 5 minutes.. To the reaction was added Raney nicke! {100 mg,
1.704 mmol) and it was fitted with a He-filled balicon. After stirring at room temperature
for 20hours LCMS shows only around 30% conversion and raney nickel (100 mg, 1.70
mmol) was added. The reaction was stirred for ancther 72hours, then filiered through a
plug of celite and concentrated in vacuo. The crude product used for next reaction
without further purification.

LC-MS (m/z) 196.2 (MH+), tp {(minutes, Method D) = 0.29.

The foliwoing intermediates were prepared in a similar way:

4-methoxy-2-(2-(irifluoromethyDpyrimidin-5-yhbutan- 1 -amine;
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(1-Methyl-1H-pyrazol-4-yl)tetrahydro-2H-pyran-4-ylmethanone:

A solution of 4-iodo-1-methyl-1H-pyrazole (0.80 g, 3.9 mmol) in THF (7.04 g, 8.00 m],
98 mmol) was cooled at 0 °C. A solution of isopropylmagnesium chloride lithium
chloride complex in THF (5.42 ml, 4.23 mmol, 0.78 molar) was added dropwise and the
reaction was stirred for 1'4hour, A solution of N-methoxy-N-methyltetrahydro-2H-pyran-
4-~carboxamide (0.733 g, 4.23 mmol) in THF (2 mL) was added dropwise. Cooling was
removed after 15 min and reaction wag then stirred-for 2 hours. To the mixture was added
2 M HCI (20 mL) and it was extracted with AcOEt (3x25 mL). The combined organic
phases were washed with brine, dried over MgSQ4 and concentrated in vacuo. The crude
product was purified by flash chromatography to vyield (I-methyl-1H-pyrazol-4-
yh(ietrahydro-2H-pyran-4-ylymethanone (220 mg, 1.13 mmol, 29.4 % yield) .

"H NMR (600 MHz, CDCL) 8 7.87 (s, 1H), 7.87 (s, 1H), 4.03 (ddd, J=11.4, 4.1, 2.4 Hz,
2H), 3.92 (s, 3H), 3.49 (td, J = [1.7, 2.3 Hz, 2H), 3.06 (t, J = 11.3, 3.8 Hz, 1H), 1.86
(dtd, 7= 13.8, 11.7, 4.4 Hz, 2H), 1.72 (ddd, J = 134, 3.7, 2.0 Hz, 2H).

Ethy! 3-(1 wmcthylmlHupyrazo I-4-yl)-3-(tetrahydro-2H-pyran-4-yhacrylate:

Sodium hydride (60% suspension in mineral oil) (96 mg, 241 mmol, 60 %) was
suspended m THF (2 ml) under argon. Triethyl phosphonoacctate (492 mg, 0.435 ml,
2.19 mmol) was added dropwise to the mixture over a period of 30 min and the reaction
was then stired for 60 minutes. (1-Methyl-1H-pyrazol-4-yl)(tetrahydro-2H-pyran-4-
yl)methanone (213 mg, 1.097 mmol) in THF (2.0 mL) was added dropwise. The reaction
was stirred for 3 hours at room temperature. Heated for 22 hours at reflux and cooled to
room temperatyre. The reaction was poured inte HoO (25 mL) and extracted with AcOFEt
(3x25 ml.), the combined organic phases were washed with brine, dried over MgSO, and
concenirated in vacuo.The crude product was used for the next step without further

purification.

62



10

i5

20

25

WO 2014/857078 PCT/EP2813/071247

Ethyl 3-(1-methyi- 1 H-pyrazol-4-yl)-3-(tetrahydro-2H-pyran-4-yl)propanoate:

Ethyl 3-(1-methyl-1H-pyrazol-4-yl}-3-(tetrahydro-2H-pyran-4-yhacrylate (205 mg, (.78
mmol) was dissolved in methanol (10 ml) and argon was bubbled through the solution for
5 minutes. To the solution was added 10% Pd/C (41 mg) and the flask was fitted with a
balloon containing hydrogen. The reaction was stirred at room temperature for 16 hours.
The catalyst was removed by filtration through a plug of celite. And solution was

concentrated in vacuo. The crude product was used directly in the next reaction,

tert-Butyl (2-(I-methyl-1H-pyrazol-4-yh-2-(tetrahydro-2H-pyran-4-yljethyl )carbamate:
Crude ethyl-3-(1-methyl-1H-pyrazol-4-yl)-3-(tetrahydro-2H-pyran-4-yl)ypropanoate (207
mg, 0.777 mmol) dissolved in THF (5 ml). Trimethylsilanol, sodium salt solution in THF
(0.855 ml, 0.855 mmol, 1 molar) was added at room temperature. The mixture stirred for
3 days and concentrated in vacuo. LCMS showed only partial conversion.
Trimethylsilanol, sodium salt solution in THF (10 ml, 10.00 mmol, 1 molar) was added
and mixture stirred overnight at room temperature. A 2 M HCI in solution in THF (20
mL) was added to the reaction and it was stirred for 30 minutes. The mixture was now
filtered through a plug of celite and concentrated in vacuo. The crude carboxylic acid salt
was suspended in tert-butanol (5 ml). Triethyl amine (0.189 g, 0.260 mi, 1.865 mmol)
and diphenylphosphoryl azide (0.280 g, 0.219 ml, 1.017 mmo!) were added and the
mixture was heated at 80°C overnight. The reaction was cooled to room temperature and
poured into H,O (15 mL) and extracted with AcOEt (3x15 mL). The combined organic
phases were washed with brine, dried over Mg804 and concentrated in vacuo. The crude
product was purified by flash chromatography.

LC-MS (m/z) 310.2 (MH+), tr (minutes, Method D) = 0.62.
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N A >< N NH,

8]
2-(1-Methyl-1H-pyrazol-4-yl}-2-(tetrahydro-2H-pyran-4-yl}ethanamine:
tert-Butyl  (Z-(1-methyl-1H-pyrazol-4-y}-2-(tetrahydro-2H-pyran-4-ylethyl)carbamate
{49 mg, 0.132 mmol} was dissolved in DCM (5 ml) and cooled at 0°C. TFA (740 mg, 0.5

mi, 6.49 mmol} was added and mixture strred for 30 min after which cooling was

removed and the mixture was stirred for afurther 30 minutes.

Concentrated in vacuo to vield the crude amine as the trifluoroacetic acid salt.

L 2
N 0 ™

o
5-(1,3-Dioxan-2-yl)-2-methylpyrimidine:
To a solution of 2-methylpyrimidine-5-carbaldehyde (0.808 g, 6.62 mmol) and propanc-
1.3-diol (1.01 g, 0.868 ml, 13.2 mmol) in toluene (7.6 ml) and THF (1.9 ml) was added p-
toluenesulfonic acid (11 mg, 0.066 mmol), The reaction was heated at 65 °C for 4.3
hours. The reaction mikture wés then poured into H,0 (50 mL) and extracted with AcOEt
(3x50 mL). The combined organic phases were washed with brine, dried over MgSQOy
and concentrated in vacuo to yield 5-(1,3-dioxan-2-yi)-2-methylpyrimidine (620 mg, 3.44

mmol, 52%) used for next step without further purification.

N
N \“/\ll’/N
< -
Ty —= My
O

OH
2-(3-Hydroxypropoxy)-2-(Z-methylpyrimidin-5-yDacctonitrile:
To an ice-coid solution of 5-(1,3-dioxan-2-y)-2-methylpyrimidine (140 mg, 0.78 mmol)
in DCM (5.0 ml) was added zinc iodide (124 mg, 0.39 mmol). Trimethylsilyl cyanide
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(116 mg, 0.155 ml, 1.17 mmol) was added dropwise over a period of 10 minutes.Cooling
was removed and the reaction was stirred for 40 hours at room temperature. The mixture
was poured into HO (20 mL) and extracted with DCM (3 x 20 mL), the combined org.
phases were washed with brine, dried over MgSQ, and concetrated in vacuo. The cru&e
product was used for next step without further purification.

'H NMR (600 MHz, CDC1) & 8.78 (s, 2H), 5.32 (s, 1FI), 4.00 (dt, J = 8.9, 6.0 Hz, 1H),
382 (dt, =809, 6.1 Hz, 1H), 3.78 (t, ] = 6.0 Hz, 2H), 2.79 (s, 3H), 1.95 (p, = 6.0 Hz,
2H).

N
\YN\ . \f ) =N
’ =N N, = =
No A7 -
O

Br
QH

2-(3-Bromopropoxy)-2-(2-methylpyrimidin-5-yhacetonitrile:

A solution of 2-(3-hydroxypropoxy)-2-(2-methylpyrimidin-5-yl)acetonitrile {54 mg, 0.26
mmoly and CBrs (259 mg, 0.782 mmol) in DCM (3 ml) was cooled at 0 °C.
Triphenylphosphine (205 me, 0.782 mmol) in DCM (1 mi) was added dropwisc over a
period of 5 minutes. The reaction was stirred for 2 hours and then allowed fo warm to
room temperature. To the mixture was added EGO (5 mL) and the cloudy solution was
filtred through a plug of celite. The resulting solution was concentrated in vacuo and
purified by flash chromatography to yield 2-(3-Bromopropoxy)-2-(2-methylpyrimidin-5-
vl)acetonitrile.

"H NMR (500 MHz, CDCL:) 8 8.75 (s, 2H), 527 (s, 1H), 3.97 (m, 1H), 3.79 (m, 1H),
3.47(t, I=6.3 Hz, 2H), 2.77 (s, 3H), 2.24 — 2.12 (m, 2H).

N \\I/ N
B =
]
\T&/\’l\r’///) N B N. {"’N
[: 0

Br
2-(2-Methylpyrimidin-5-yDtetrahydrofuran-2 -carbonitrile:
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A solution of 2-(3-bromopropoxy)-2-(2-methylpyrimidin-5-ylacetonitrile (24 mg, 0.089
mmol) m THF (3 mL) was cooled at -78°C. Lithium bis(irimethylsilyl)amide in THF
(141 pl, 0,141 mmol, 1 molar) was added slowly and the mixture was stirred for 1 hour at
-78°C. To the reaction mixture was added sat. aq. NH4Cl (10 mL) and the mixture was
allowed to warm to room temperature. The reaction mixture was dilluted with HyO (10
mL) and extracted with AcOEt (3x15 mL). The combined org. phases were washed with
brine, dried over MgSO, and concentrated in vacuo. The crude product was used directly
for next step without further purification.

LC-MS (m/z) 190.1 (MH+), tg (minutes, Method D) = (.38,

s O

NN e CNH,

O

(2-(2-Methylpyrimidin-5-yitetrahydrofuran-2-yl)methanamine:
2-(2-Methylpyrimidin-S~yDtetrahydrofuran-2-carbonitrile (18 mg, 0.095 mmol) was
dissolved in MeOH(5 mi) and 7M NH; in MeOH (1 ml). Argon was bubbled through the
solution. Raney Nickel (6 mg, 0.1 mmol) was added and the flask was fitted with a Ho-
balloon and stirred at room temperature for 1% hour. Reaction was filtred through a plug
of celite and concentrated in vacuo. Used for next step without further purification.

LC-MS (m/z) 194.0 (MH+), tp (minutes, Method D) = 0.17.

-~
©
o F N0 = /]
N o
L a -
Na g, N—N
\

(I-methyi-1H-pyrazol-4-y)(6-(triflucromethylpyridin-3-ylmethanone:

A solution of 5-brome-2-(trifluoromethyl)pyridine (3.80 g, 16.82 mmol) in THE (24 mi)
was cooled at -18 °C. A solution of isopropylmagnesium chloride lithium chloride
complex in THF ( 17.97 ml, 14.02 mmol, 0.78 molar) was added dropwise over a period
of 30 minutes. The reaction was then cooled at -78 °C kept there for 1% hour. The

reaction was allowed to reach -3 °C before being cooled to -10 °C. A solution of N-

66



10

15

20

25

WO 2014/057078 PCT/EP2613/671247

methoxy-N, I -dimethyl-1H-pyrazole-4-carboxamide (2.372 g, 14.02 mmol) in THF (8 ml)
was added dropwise over a period of 5 mmutes. The reaction was allowed to warm to
room temperature and stirred over night. Cooled to 0 °C and a 2 M HCI solution (150
mL) was added slowly. The crude mixture was extracted with AcOEt (3x150 mL), the
combined org. phases were washed with brine, dried over MgS8O: and concentrated in
vacuo. The crude product was purified by comlumn chromatography to yield (1-methyl-
IH-pyrazol-d-y)(6-(trifluoromethylpyridin-3-yl)methanone 1.22 g (34%) as a light
vellow solid.

'H NMR (600 MHz, DIMSO) § 9.12 (d, J = 2.0 Hz, 1H), 8.53 (s, 1H), 8.45 (ddd, J = 8.0,
2.1,0.4 Hz, 1H), 8.1¢ (dd, J = 8.1, 0.7 Hz, 1H), 8.06 (¢, I = 0.7 Hz, 1H), 3.93 (s, 3H).
LC-MS (m/z) 256.0 (MH+), tg (minutes, Method D) = 0,54,

F F ]
F F = E
F = Na Q-
Na. f O >
N N-N
N-N h
AN
Ethyl 3-(I-methyl-1H-pyrazol-4-yh-3-(6~(trifluoromethyi)pyridin-3-yl)propanoate;

Triethyl phosphonoacetate (2.1 g, 1.9 ml, 9.4 mmol) was added dropwise to a suspension
of sudium hydride suspension (0.41 g, 10.3 mmol, 60 %) in THF (10 ml). The.:r mixture
was stired for 1% hour and then a solution of (1-methyl-1H-pyrazoi-4-yl)(6-
(trifluoromethylypyridin-3-ylymethanone (1.2 g, 4.7 mmol) in THF (10 ml) was added
dropwise. The reaction was stirred for 2 hours at room temperature and then heated at 65
°C overmight. The mixture was cooled to room temperature and poured into H.C (25
mL), extracted with EA (3x25 mL). The combined org. phases washed were washed with
brine, dried over MgSQq and concentrated in vacuo.

To the crude product was added MeOH (20 ml) and 10% Pd/C (0.500 g) and the mixture
was flushed with argon for 5 min and then fitted with a balloon containing H, After
sturing at room temperature overnight complete conversion was observed by TLC. The
reaction was filtred through celite, concentrated in vacuo and purified by flash
chromatography to yield 1.15 g (75%) ethyt 3-(I-methyl-1H-pyrazol-4-yl)-3-(6-
(triﬂuoromethyl)p}ﬂ"_idin»3-yl)propanoate.
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'H NMR (600 MHz, DMSO) & 8.75 (d, J = 2.0 Hz, 15), 8.01 (dd, J = 8.1, 2.1 Hz, 1H),
7.84 (d, J = 8.1 Hz, 1H), 7.57 (s, 1H), 7.37 (d, 1 = 0.5 Hz, 1H), 4.50 (t, J = 8.0 Hz, 18),
3.97 (qd, T = 7.1, 0.9 Hz, 2H), 3.75 (s, 3H), 3.11 (d, T = 8.0 Tz, 2H), 1.05 (1, I = 7.1 Hz,
3H).

LC-MS (mvz) 328.0 (MH+), tg (minutes, Method E) = 0.60.

=
—N

tert-Butyl (2-(1-methyl-1H-pyrazol-4-yb-2-(6~(trifluoromethyDpyridin-3-
yhjethylicarbamate: '

Ethyl 3-(1-methyi-1H-pyrazol-4-yl)-3-(6-(trifluoromethyl)pyridin-3-yl)propanoate (1.15
. 3.51 mmol) was mixed with trimethylsiianol, sodium salt solution in THF (30 mi, 30.0
mmol, 1 molar) and stirred for 24 hours at room temperature. Trimethylsilanol, sodum
salt solution in THF (30 mi, 30.0 mmol, 1 molar} added and mixture stirred overnight at
room temperature, LCMS shows incomplete comversion and reaction heated at reflux for
3 hours. The mixture was cooled on an ice bath and HCI in Et20 (48.0 g, 40 mi, 80
mmol, 2 molar) was added and after 10 min the mixture was concentrated in vacuo. The
crude reaction mixture was then suspended dry THF (150 mL) and the solid filtred off,
The liquid phase was concentrated in vacuo and used for next step without purification.
3-(1-methyl-1H-pyrazol-4-y1)-3-(6-(trifluoromethyl)pyridin-3-yi)propanoic acid (0.531 g,
1.774 mmol) dissolved in tert-butanol {10 ml. TEA (0.395 g, 0.544 ml, 3.90 mmol) and
diphenyiphosphoryl azide (0.59 g, .46 ml, 2.1 mmeol) were added. Heated at 80°C for 29
hours. The reaction was poured into HyO (50 mL) and extracted with EA (3x50 mL), the
combined org. phases washed with brine, dried over MgSO,, concentrated in vacuo and
purified by flash chromatography to vield 49 mg (7%) tert-butyl (2-(1-methyi-1H-
pyrazol-4-yl)-2-(6-(triflupromethylpyridin-3-yhethylcarbamate.

LC-MS (m/z) 371.2 (MH+), tg (minutes, Method E) = 0.67.
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2-(1-Methyl-1H-pyrazol-4-yI}-2-(6-(triflucromethylpyridin-3-yhethanamine
Tert-butyl (2-(1-methyl- 1 H-pyrazol-4-yl)-2-(6-(trifluoromethylpyridin-3-
yhethyljcarbamate (49 mg, 0.132 mmol) was dissolved in DCM (5 ml) and cooled at
0°C. TFA {740 mg, 0.5 ml, 6.49 mmol) was added and mixture stirred for 30 min after
which cooling was removed and the mixture was stirred for afurther 30 minutes.

Concentrated in vacuo to yield the crude amine as the trifluoroacetic acid salt.

The following intermediates were prepared in a similar way:
2-{1-methyl- 1H-pyrazol-5-y1)-2-(2-{trifluoromethy!)pyrimidin-5-yethanamine;
2-(Tmcthy - TH-imiddzo - 4-y1)-2-(2-(trifluoromethyl jpyrimidin-5-ylethanamine;

C-(1-Methyl-4-phenyl-piperidin-4-yl)-methylamine
Prepared according to the ref: Diamond, J. et al. J. Org. Chem., 1965, 1840

C-(1-Pyridin-3-yl-cyclopentyl}-methylamine

Commercially available from Chengdu Chemicals

2-(4-Chioro-phenyl)-2-phenyl-ethylamine

Commercially avaiiable from Sigma Aldrich Chemicals

Compounds of formula I can be prepared by employing standard amide bond forming coupling

procedurces by the reaction of a carboxylic acid of formula I with an amine of formula IL.

mcheme 1.
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This reaction 15 typically carried out in a solvent such as THF or DMF, employing peptide
coupling reagents exemplified by, but not limited to EDC and HOBt in the presence of a
tertiary amine base such as triethylamine or diisopropylethylamine (DIPEA), at a temperature
ranging from about 10° C to about 30° C. Gther non-limiting examples of coupling reagents
include carbonyldiimidazole, N,N’-dicyclohexylcarbodiimide or benzotriazol-1-yl-
oxytripyrrolidinophosphonium  hexafluorophosphate as reported by Coste et al
Tetrahedron Lett. (1990) 31 (2} 205. Or

Compounds of formula I can be prepared by employing standard amide bond forming coupling

procedures by the reaction of a carboxylic acid chioride of formula TV with 2n amine of

formula T,
Scheme 2.
o R o R
R R
-.E- e
cl | (R, R2>(Rs\NH2 RD(R? N (R%),
A% i I

This reaction is typically carried out in a solvent such as THF or DCM in the presence of a
tertiary amine base such as triethylamine or diisopropylethylamine (DIPEA), at a temperature
ranging from about 10° C to about 30° C.
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Preparation of the compounds of the mvention

Exsmple 1a
2-Chloro-N-[4-{4-chloro-phenyl)-tetrahydro-pyran-4-yimethyl]-2,3-dimethyl-benzamide
G 2~
T | Q Clo o~
L“\ . ;3 1 e \J 0
N c|/"\[:"\‘t~~r’/ DIPEA,DCM f I ok J P
; e e /)/\ I R
o” - [ ﬂ/‘
\O/’

A mixture of [4-(4-chloro-phenyl)-tetrahydro-pyran-d-yl)-methylamine (67.7 mg, 0.3 mmol),
2,3-dimethylbenzoyt chioride (53 mg, 0.315 mmol} and DIPEA (78 mg, 0.60 mmol) in DCM
(1.5mL) was stirred at room temperature for 16 h. The mixture was purified by preparative
HPLC to vield the title compound (70.5 mg, yield: 66%). 'H NMR (CDCls 300MHz): & ppm
7.40 - 6,98 (m, TH), 5.35 {(bs, 1H), 3.95 - 3.87 (m, 2H), 3.70 {d, 2H), 3.70 - 3.60 (m, 2H), 2.31
{s, 38, 2.23 (5, 3H), 2.18 — 1.92 (1, 4H). LCMS (MH+): m/z = 358.0, R (minutes, Method B)
=1.03

The following compounds were synthesised in a similar way as to example la:

Example 1b
N-[4-(4-Chloro-phenyl-tetrahydro-pyran-4-yimethy{]-2-methoxy-benzamide
Gl

.

= 0

= O/
\\‘\:;J“ e N/L\[J}

H R
LA

‘o
From 2-methoxybenzoyl chioride and [4-(4-chioro-phenyl)-tetrahydro-pyran-4-yi]-
methylamine. LOMS (MH): m/z = 360.0, tp (minutes, Method B) = 1.01

HExample Ic

2,3-Dichloro-N-[4-(4-chlore-phenyh-tetrahydro-pyran-d-ylmethyi]-benzamide

o l o
N N -
P !
L
L el
0

From 2 3-dichlorobenzoyl chloride and [4-(4-chloro-phenyl)-tetrahydro-pyran-4-yl)-
methylamine, LCMS (MH"): m/z = 399.9, tr (minutes, Method B) = 1.03
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Example 1d
N-f4-{4-Chioro-phenyi)-tetrahydro-pyran-4-yimethy!]-2-methyl-benzarmide

Cl. /‘\

=

o

L
[ l\ —~ M e
~z P AR
S
(

| -
p

o
From 2-methylbenzoy! chloride and  [4-(4-chloro-phenyl)-tetrahydro-pyran-4-yl]-
methylamine. LCMS (MH): m/z = 344.0, tr (minutes, Method A) = 1.26

Example Za

2-Chloro-N-[4~(4-chloro-phenyl)-tetrahydro-pyran-4-yimethy!}-5-methyl-benzamide

o [o]]

Cho 7 L RS a ¢

T L S N P
= Sy - \lj’/ g \'><” - N’ “/ S
N /\/\ NH7 f/ ~H J
( T ‘ . e

. i e
~o” PyROP 0 |
DIPEA,DOM

A mixture of [4-(4-Chloro-phenyl)-tetrahydro-pyran-4-ylj-methylamine (67.7 mg, 0.3 mmol),
2-choloro-3-methylbenzoic acid (54 mg, 0.315 mmol), PyBOP (187 mg, 0.36 mmol} and
DIPEA (78 mg, 0.60 mmol) m DCM (1.5 mL) was stirred at room temperature for 16 h. The
mixture was purified by preparative HPLC to yield the title compound (35.5 mg, yield: 31%).
LCMS (MH"): m/z = 378.0, g (minutes, Method A) = 1.38

The following compounds were synthesised in a similar way as to example 2a:

Example Zb
N-[4-(4-Chloro-phenyl)-tetrahydro-pyran-4-yimethyl]-2-cyano-benzamide

2
b
/
==

=

r
W
R

From 2-cyanobenzoic acid and {4-(4-chloro-phenyl)-tetrahydro-pyran-4-yl]-methylamine,
LCMS (MH"): m/z = 372.0, tx (minutes, Method B) = 0.96

Example 2¢
2,3-Dichloro-N-(1-pyridin-3-yl-cyclopentylmethyl)-benzamide
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From 2,3-dichlorobenzoic acid and C-(1-pyridin-3-vi-cyclopentyl)-methylamine. LCMS
(MH"): m/z = 348.9, tg (minutes, Method A) =1.16

Example 2d
2,3-Dimethyl-N-(1-pyridin-3-yi-cyclopentylmethyl)-benzamide

9

=
&
N
X

\
Z\

)

From 2,3-dimethylbenzoic acid and C-(1-pyridin-3-yl-cyclopentyl-methylamine. LCMS
(MH™): m/z = 309.1, tg (minutes, Method Ay =1.11

Example Ze
2-Chloro-5-methyl-N-(1-pyridin-3-yi-cyclopentylmethyl)-benzamide

N o

R N N/ e
W J
( L

From 2-chioro-5- methylbenzoic acid and C-(l-pyridin-3-yl-cyclopentyl)-methylamine.
LCMS (MH"): m/z = 329.0, tg (minutes, Method A)=1.14

Ezample 21
N-{4-(4-Chloro-phenyl)-tetrahydro-pyran-4-yimethyl]-2-trifluoromethyl-benzamide
Cie. A~ 5 F\?{‘FF

RPN N i\\,// 3

[ /&\] E EE\ /J

From 2-trifluoromethylbenzoic acid and  {4-(4-chloro-phenyl)-tetrahydro-pyran-4-yij-
methylamine. LCMS (MH): m/z = 397.9, tp (minutes, Method B) = 1.04

Example 2g
2-Methyl-N-(1-pyridin-3-vi-cyclopentylmethyD-benzamide
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From 2-methylbenzoic acid and C-(1-pyridin-3-yl-cyclopentyl)-methylamine. LCMS
(MH"): m/z = 357.0, tr (minutes, Method B)=1.16

5  Example Zh
N-[4-(4-Chloro-phenyl)-tetrahydro-pyran-4-yimethyl]-2-fluoro-3-trifluoromethyl-benzamide

Y 2 j‘ j\
i ﬁ\ L g
L P e
O

From 2-fluoro-3-trifluoromethylbenzoic acid and [4-(4-chloro-phenyl)-tetrahydro-pyran-4-
y1]-methylamine. LCMS (MH'): m/z = 4159, t (minutes, Method B)=1.19

10
Example Zi
3-Chloro-N-{4-(4-chloro-phenyl}-tetrahydro-pyran-4-ylmethyl}-2-fluoro-benzamide

-CI\]/J

);'Tl

. /’\ N/ \/ \Q/'CI
™ H i

k /J R

o

e

From 3-chloro-2-fluorobenzoic acid and [4-(4-chloro-phenyi)-tetrahydro-pyran-4-yi}-
15 methylamine. LCMS (MH'): m/z = 381.9, tr (minutes, Method B) = 1.10

Example 2}
N-[4~{4-Chloro-phenyl)-tetrahydro-pyran-4-yimethyl]-2,5-difluoro-benzamide
a

. <
g

&S

L] “‘\1//

F

20 From  2,5-difluorobenzoic  acid and  [4-(4-chloro-phenyl)-tetrahydro-pyran-4-yl]-
methylamine. LCMS (MH}: m/z = 366.0, t (minutes, Method B) = 1.05

Example Zk
2-Chloro-N-{1-{4-methoxy-phenyl -cyclopentyimethyl}-3-methyl-benzamide
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From 2-chloro-5- methylbenzoic acid and [1-(4-methoxyphenyl)-cyclopentyl]-methylamine.
LCMS (MH"): m/z = 358.0, tp (mimites, Method B) =113

Example 21
2,3-Dichlore-N-{ 1-(4-methoxy-phenyl)}-cyclopentylmethyl]-benzamide

From 23-dichiorobenzoic acid and {1-(4-methoxyphenyl)-cyclopentyl]-methylamine.
LOMS (M) my/z = 3779, tg (mimetes, Method B) = 1.22

Exampie Zm
N-{1-(4-Methoxy-phenyl)-cyclopentylmethyl]-2-methyl-benzamide

i
0 \"-’2/’\\\.

iy \5\57/\ ﬁ/ﬁ\w): S

From 2-methylbenzoic acid and [1-(4-methoxyphenyly-cyclopentyl]-methylamine. LCMS
(MH): m/z = 324.0, tg (minutes, Method B) = 1.18

Example 2n
N-[1-(4-Methoxy-phenyl)-cyclopentyimethyt]-2, 3-dimethyi-benzamide

|
0.

S i.\ PN /'}\:\, -
i \/(\w \,ﬁ \_[‘ \/ -
‘\_'_j‘f . o

From 2 3-dimethylbenzoic acid and [1-(4-methoxyphenyl)- cyciopemyl]mmethyianune
LCMS (MH): vz = 338.0, tp (minutes, Method B) = 1.23
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Exampie 20
2,3-Dichloro-N-(1-methyi-4-phenyl-piperidin-d-ylmethyl)-benzamide

S Y

From 2,3-dichiorobenzoic acid and C-(1-methyl-4-phenyl-piperidin-4-yl)-methylamine.
5 LCMS (MH"): m/z = 376.9, tz (minutes, Method A) = 0.69

Example 2p
2,3-Dimethyl-N~(1-methyl-d-phenylpiperidin-d-ylmethyl)-benzamide

10 From 2.3-dimethylbenzoic acid and C-(1-methyl-4-phenyl-piperidin-4-y-methylamine.
LCMS (MH"): m/z = 337.0, tg (minutes, Method A) = 0.65

Example 2q
- 2-Chloro-5-methyl-N-(1-methyl-4-phenyl-piperidin-4-yimethyi)-benzamide

Cl

y
=0

\T:/ =
e

R

S

: \/\“‘ﬁ
\;g,J
15 ’

From  2-chloro-5-methylbenzoic  acid and  C-(l-methyl-4-phenyl-piperidin-4-yl)-
methylamine. LCMS (MH"): m/z = 367.0, t (minutes, Method A) = 0.68

20 Exsmple 2r
2-Methyl-N-(1-methyl-4-phenyl-piperidin-4-yimethylj-benzamide
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From 2-methylbenzoic acid and C-(1-methyl-4-phenyl-piperidin-4-yl)-methylamine, L.CMS

- (MH"): m/z = 323.1, tp (minutes, Method A) = 0.56

Example 25
N-[4-(4-Chloro-phenyl)-tetrahydro-pyran-4-ylmethyt]-2,3,5-triflucro-benzamide
Cl R S

a o
g\““""J:;‘»’\/\‘N'J\:ﬁ‘)‘\‘*‘t’/F
SRR
H i e
k\o/ 7

F
From 2,3 5-triflucrobenzoic  acid and  [4-(4-chloro-phenyl)-tetrahydro-pyran-4-yl]-
methylamine. LCMS (MH'): m/z = 384.0, tg (minutes, Method B) = 125

Example 2t
N-{2-(4-Chloro-pheny!)-4-dimethylamino-butyt}-2-methyl-benzamide
NP o

L a L

\‘\ - -~ .
T N “r
I

[
N

From 2-methylbenzoic acid and 3-(4~ch10r0-phenyi)—’\§l,Ni -dimethyk-butane-1,4-diamine.
LCMS (MH): m/z = 345.1, ty, (minutes, Method A)=0.8

Exampfe Zu

2-Chioro-N-{4-(4-chloro-phenyl)- 1-methyl-piperidin-4-ylmethyl]-5-methyl-benzamide
o,

From 2-chloro-5-methylbenzoic acid and [4-(4-chloro-phenyl)-1-methyl-piperidine-4-yl]-
methylamine. LCMS (MH): m/z = 391.0, tz (minutes, Method B) = 0.71

Exampte 2v

N-[4-(4-Chloro-phenyi)-1-methyl-piperidin-4-ylmethyl]-2-methyl-benzamide
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From 2-methylbenzoic acid and  [4-(4-chloro-phenyi)-1-methyl-piperiding-4-yl]-
methylamine. LCMS (MH): m/z = 357.1, tg (minutes, Method B) = 0.61

5  Example 2w
2,3-Dichloro-N-{4-methyl-2-(6-methyl-pyridin-3-yl}-pentyl-benzamide

T ™ o| cl
i ‘
N-:::/ “I\\v T /L\.\T_/ R Cl
I
— SN

From 2,3-dichlorobenzoic acid and 4—methy§-2-(6—methyipyridin—3-yl)—pentyiamine. 1LCMS
(MH"): m/z = 364.9, tp (minutes, Method Aj = 1.43

10
Example 2x

2.3-Dimethyl-N-[4-methyi-2-(6-methyl-pyridin-3-yl)-pentyl]-benzamide

i o
i ; i .
NQ\\/)‘ \\/ . N,/’[\\(’ u‘ﬁ\\r/
1 H ! H
S S

|
From 2,3-dimethylbenzoic acid and 4-methyl-2-(6-methylpyridin-3-yl)}-pentylamine. LCMS
15 (MH"): m/iz = 325.0, tp (minutes, Method A) = 1.38

Hxample 2y
2-Methyl-N-[4-methyl-2-(6-methyl-pyridin-3-yl)-pentyi] ~benzamide
\\! /}\.\j O !

e 5/ H W

- =

i
20 From 2-methylbenzoic acid and 4-methyl-2-(6-methylpyridin-3-yl-pentylamine. LCMS
(MB"): m/z = 311.0, tp (mmutes, Mcthod A) = 1.31

Example 2z
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2-Chloro-5-methyl-N-{4-(6-methyl-pyridin-3-yl)-tetrahydro-pyran-4-ylimethyl-benzamide

T o
| i }1 |
Niw o

e j = "N >
oy R
}‘\ //( \?//

c |

From 2-chloro-3-methylbenzoic acid and C-[4-(6-methylpyridin-3-yl)-tetrahydropyran-4-
ylmethylamine. LCMS (MH): m/z = 359.0, tr (minutes, Method B) = 0.74

Example 2ai
2-Methyl-N-[4-(6-methyl-pyridin-3-yD)-tetrahydro-pyran-d-ylmethyl}-benzamide

. \41/\\ o

| 1L
NQ\ /“\\ e
D

\O/
From  2-methytbenzoic  acid and  C-[4-(6-methylpyridin-3-yD-tetrahydropyran-4-

10 yllmethylamine, LCMS (MH): m/z = 325.0, t (minutes, Method B) = 0.60

-Example Zb1
5-Bromo-2-chloro-N-[4~(4-chioro-phenyl)-tetrahydro-pyran-4-yimethyl]-benzamide

15  From S-bromo-2-chlorobenzoic acid and [4~(4~chl0r0—pheny1)~tetrahydm~pyran-4-y!}-
methylamine. LCMS (MH): m/z = 443.7, ty (minutes, Method A) = 1.52

Example 2¢l
2-Chloro-N-[4-(4-chloro-phenyl - tetrahydro-pyran-4-yimethyl j-benzamide

CL\I/;\\ o o
b
N e \H \g/z' ‘\:1

b
L‘\:,// -

)

From 2-chlorobenzoic acid and [4-(4-chloro-phenyl)-tetrahydro-pyran-4-yi}-methylamine.
LCMS (MH"): nvz = 363.9, ty (minutes, Method A) =134

20
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Example 3a
2,3-Dichloro-N-[[4,4-difleoro-1-(6-fluoro-3-pyridylicyclohexyl jmethyl [benzamide
F
"
| o F o g
s NH, Cl HOB, EDCLHCI N | ¢l
+ HO . 3 ﬁ
DIPEA, DMF :
F F
FF

A solution of C»{4,4~diﬂuoro—]-(6-ﬂuom—pyridi11~3;yl)-cyclohexyl]—methylamine (38 mg,
0.157 mmot), 2,3-dichlorobenzoic acid (30 mg, 0.157 mmol}, HCBt (25 mg, 0.185 mmol),
EDCLHCI (36 mg, 0.185 mmol) and DIPEA (48 mg, 0.345 mmol) in DMF (2 mL) was stirred
at room temperature overnight. Water was added to the solution followed by extraction with
EtGAc (3 x 10 ml}. The combined organic layers were dried over Na,SCy, filtered and
concentrated. The crude product was purified by Prep. HPLC to give the title compound (25
mg, yield: 38%). "H NMR (CDCk 300MHz):  ppm 8.18 (d, J = 2.8 Hz, 1H), 7.89-7.80 (m,
15}, 7.50 (dd, Y= 8.0 Hz, 2.0 Hz, 1H), 7.33 (dd, J = 7.6 Hz, 1.6 Hz, 1H), 7.28-7.18 (m, 1H),
6.98 (dd, J = 8.8 Hz, 3.2 Hz, 1H), 5.85 (t, J = 6.8 Hz, 1H), 3.64 (d, J = 6.8 Hz, 2H), 2.36-2.00
(m, 6F), 1.87-1.65 (m, 2H). LCMS (MH): m/z = 417.1, tx (minutes, Method Cy = 1.11

The following compounds were synthesised i a similar way as to example 3a, purification of

the compounds was performed by prep. HPLC or Combiflash:

Exampie 3b
2-Chloro-N-[[44-diflucro-1-(6-flucro-3-pyridylcyclohexyl Imethyl]-6-fluoro-benzannide

From 2-chloro-6-floorobenzoic acid and  C-{4,4-difluoro-~1-(6-fluoro-pyridin-3-yl)-
cyclohexyl]-methylamine. LCMS (MH): m/z = 4011, tz (minutes, Method C) = 1.07

Ezampie 3¢
2-Chloro-N-[[4,4-difluore-1-(6-flucro-3-pyridyl)cyclohexyl jmethyl-5-methyl-benzamide
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F
From Z-chlovo-5-methylbenzoic  acid and C-[4,4-difluoro-1-(6-fluoro-pyridin-3-yi)-
cyclohexyl}-methylamine. LCMS (MH"): my/z = 397.2, tg (minutes, Method C) = 1.11

5  Example 3d
2-Chloro-N-f{4,4-difluoro-1-{6-fluore-3-pyridyhcyclohexylimethyl]-5-
(triﬁuoromcthyl)beiﬁamide
F\/‘\ (.3 o

N‘/\ f\N/ﬁ\\[’ i
L g

~ .
FF 7R

\)!'

From 2-chloro-5-trifluoromethylbenzoic acid and C-{4,4-difluoro-1-(6-fluoro-pyridin-3-yl)-
10 cyclohexyl]-methylamine. LCMS (MH"): m/z = 451.1, tg (minutes, Method C)= 1.15

| Example 3¢
N—[4 4-Difluoro-1-(6-fluoro-pyridin-3-yl)-cyclohexylmethyl}-2-fluoro-benzamide

T//

N /'“'
L /\>(\’\ Tf \ﬂ
i /' \‘://
e '
F F

15 From 2-fluorobenzoic acid and C-[4,4-difluoro-1-(6-fluoro-pyridin-3-yl)-cyclohexyl}-
~methylamine. LCMS (MH): iz = 367.1, 1z (minutes, Method D) = 0.69

Fxaraple 3f
4-Cyano-N-{4 4-difluore-1-{6-fluoro-pyridin-3-yl)-cyclohexyimethyll-2-fluoro-benzanide

P N @ F
“\\\\/’EJ\ . ,JL\T,;;]\\
e N
o FF
From 2-fluoro-4-cyanobenzoic acid and  C-[4,4-difluoro-1-(6-fluore-pyridin-3-yl)-

cyclohexyl]-methylamine. LCMS (MH"): mv/z = 392.1, tp (minutes, Method ID) = 0.68
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Fxample 3g
N-[4,4-Difluoro-1-(6-fluoro-pyridin-3-yl}-cyclohexytimethyl]-2-Auoro-3-methoxy-benzamide
F o 0
I vk

1‘/)\\‘\. N i “

T

\K\/’

F s

From 2-fluoro-3-methoxybenzoic acid and C-[4,4-difluoro-1~(6-flucro-pyridin-3-yi)-
cyclohexyl]-methylamine. LCMS (MH"): m/z = 397 2, t (minutes, Method D) = 0.69

Example 3h

2-Chloro-N-[4 4-difluoro-1-(6-fluoro-pyridin-3-yl}-cyclohexylmethyl}-5-methanesul foryl-
benzamide

P~ & o
i -
N‘:\\\/’/L\_\)(\/'M\N//\\ }/ \

rooN T
i ] e
R j

Ay =Sa
FF 07T 0

From 2-chloro-5-methanesulfonylbenzoic acid and C-[4,4-difluoro-1-(6-fluoro-pyridin-3-
yl}-cyclohexyll-methylamine. LCMS (MH"): m/z = 461.1, g (minutes, Method D)= 0.64

Example 3i

2-Chloro-N-[4 4-diflucro-1-(6-fluoro-pyridin-3-yi)-cyclohexyimethyl]-benzamide
F\k.//’\:‘ o o

N\\V.xt‘\ P ) l\%f‘\.

SN T

Ny

<

F F

From Z2-chlorobenzoic acid and C-[4,4-difluoro-i-(6-fluoro-pyridin-3-yl)-cyclohexyl]-

methylamine. LCMS (MH): nv/z = 3831, t (minutes, Method D) = 0.69

Example 3j
N-[4,4-Difluoro-1-(6-fluoro-pyridin-3-yl)-cyclohexylmethyl1-2-fluoro-3-methoxy-benzamide

82
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From 2-fluoro-S-methoxybenzoic acid and C-[4,4-difluoro-1-(6-fluoro-pyridin-3-yl}-
cyclohexyl}-methylamine. LCMS (MH"): m/z = 397.1, tr (minutes, Method D) = 0.71

5  Example 3k
N-[4,4-Diftuoro- 1 <(6-fluoro-pyridin-3-yl)-cyclohexylmethyt}-2-fluoro-3-methyl-benzamide

oy f
il
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TN T
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A
F F

From 2-fluoro-3-methylbenzoic acid and C-[4,4-difluoro-1-(6-fluoro-pyridin-3-yl)-
cyclohexyl}-methylamine. LCMS (MH"): myz = 381.1, tz (minutes, Method D) = 0.74

10
Example 31
N-4,4-Difluoro-1-{6-fluore-pyridin-3-yi)-cyclohexyimethyl}-2, 5-difluoro-benzamide

Ol
R Vi

| L,

wo

FF

S
.

H

From 2,5-difluorobenzoic acid and C-{4,4-difluoro-1-(6-fluoro-pyridin-3-yl}-cyclohexyl]-
15 methylamine. LOMS (MH'): mv/z = 385.2, tﬁ(minutes, Method Dy=0.71

Example 3m

2,5-Dichloro-N-[4.4-diflucro-1 {6-fluoro-pyridin-3-y1}-cyclohexyimethyl-benzamide

P ™ 0
s b Lk
)

e

&

20 From 2,5-dichlorobenzoic acid and C-[4,4-difluoro-1-{6-Ruoro-pyridin-3-yl}-cyclohexyl]-
methylamine. LCMS (MH): m/z = 417.1, t (minutes, Method D) = 0.76
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Example 3n

2-Chloro-N-[4,4-difluoro-1-(6-fluoro-pyridin-3-yl}-cyclohexylmethyl}- 5-methoxy-benzamide
F

‘\,/ F : Ci

i a‘ i

N . w
T
. \\”\
7 .G
F F

From 2-chloro-S-methoxybenzoic acid and  C-{4,4-difluoro-1-{6-fluoro-pyridin-3-yi)-

cyciohexyl]-methylamine, LCMS (ME): mvz = 413.1, tg (minutes, Method I3) = 0.72

Example %o

N-[4 4-Difluoro- 1-(6-fluoro-pyridin-3-yij-cyclohexyimethyi]-2, 3-difluoro-benzamide
Fo o ]

RGN . F
- g1k
N\\:// ;%:\N/ ‘-\'4,—/'\;/
N "
i ] S
K
FF

~ From 2,3-difluorobenzoic acid and C-[4,4-difluoro-1-(6-flucro-pyridin-3-yi)-cyclohexylj-

methylamine. LCMS (MH ) m/z - 385.0, tg (minutes, Method D)y =0.71

Example 3p

2,3-Dichlorg-N-{4-(4-chloro-phenyl-tetrahydro-pyran-4-yimethyt]-benzarmide
Cle.

Ty o o
L\\ /. ~. /JL Py /Ci
Id %\! i \“’! \\[
I i e
Lo -
o]

acid and  [4-(4-chloro-phenyl)-tetrahydro-pyran-4-yl}-
methylamine. LCMS (MH"): m/z = 398.1, tg (minutes, Method D} = 0.79

Example 3g

2.3-Dichloro-N-[4-(4-trifluoromethyl-phenyl -tetrahydro-pyran-4-vimethyl}-benzarade

o ﬂ o t
o I )i 4 .C
R e
s \‘“u )
u
i

LA

w~O

T

o
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From 2,3-dichlorobenzoic acid and [4-(4-trifluoromethyl-phenyl)-tetrahydro-pyran-d-yl1j-
methylamine. LCMS (MH"): m/z = 432.0, tr (minutes, Method E) = 0.83

Example 3r
5 2,3-Dichloro-N-[4 4-difluoro-1-(6-trifluoromethyl-pyridin-3-yl)-cyclohexylmethy! )-benzamide

From 2 3-dichlorobenzoic acid and C-[4,4-difluoro-1-(6-trifluoromethyl-pyridin-3-yl}-
cyclohexyl]-methylamine. LCMS (MH'): mv/z = 467.0, tg (minutes, Method E) = 0.43

10 Example 3s
2,3-Dichloro-N-[4{6-triflacromethyl-pyridin-3-yl)-tetrahydro-pyran-4-yimethyl]-benzamide

E.F
F \T;;;\L o J\l
Nx‘.})\. T .:/Egk\ N /’CI
. o ~F

From 2,3-dichiorobenzoic acid and [4-{6-trifluoromethyl-pyridin-3-yl-tetrahydro-pyran-4-vi}-
methylamine. LCMS (MHU: m/z=4333, tp (minutes, Method E) = (.72

15
Example 3t

2,3-Dichlore-N-[ 1-{6-cyclopropyl-pyridin-3-y1)-4,4-difluoro-cyclohexylmethyli]-benzamide
A
¥ o a
N\\“’/ e \N/“\T/LQ'\W/CI
Ct LS
></

FF

From  2,3-dichlorobenzeic  acid  and  C-f4,4-difluoro-1-{6-cyclopropyl-pyridin-3-y1)-
20 cyclohexyl]-methylamine. LCMS (MH+): m/z =439 0, tg (minutes, Method B) = 0.55

Example 3u

2,3-Dichloro-N-[4,4-diflucro-1-{6-methoxy-pyridin-3~yl}-cyclohexylmethyl ]-benzamide

&5
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From 2,3-dichlorobenzoic acid and C-[4,4-difluoro-1-{6-methoxy-pyridin-3-yl)-cyclohexyl]-
methylamine. LCMS (MH+): m/z = 429.1, tp (minutes, Method D) = 0.67

5  Example 3v
2-Cyano-N-[4,4-diflucro-1-(6-rifluoromethyl-pyridin-3-yi}-cyclohexylmethyl}-benzamide

From 2-cyanobenzoic acid and C-[4,4-difluoro-1-(6-trifluoromethyl-pyridin-3-yl)-cyclohexyl}-
methylamine, LCMS (MH+): m/z = 424.2, tg {minutes, Mcthod D) = 0.66

10
Example 3w .
2-Chloro-N-[4,4-difluoro-1-(6-trifluororethyl-pyridin-3-yl}-cyclohexylmethyl]-4-

methanesulfonyl-benzamide

FF
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15 From 2-chloro-4-methanesulfonylbenzoic acid and C-{4.4-difiuoro-1-(6-trifluoromethyl-
pyridin-3-yi)-cyclohexyl|-methylamine, LCMS (MH+): m/z = 511.1, t (zrinutes, Method D) =
0.68

Example 3x

20 N-{44-Difluoro-1-(6-trifluoromethyl-pyridin-3-yl)-cyclohexylmethyl]-2-methyl-benzamide

86
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Hrom  2-methylbenzoic acid and  C-[4,4-difluoro-1-(6-trifluoromethyl-pyridin-3-y1)-
cyclohexyl]-methylamine. LCMS (ME+): m/z = 4132, tp (minutes, Method D) = 0,74

5  Example 3y
2,3-Dichloro-N-[2-cyclopropyl-2-{6-trifluoromethyl-pyridin-3-yl)-ethyl]-benzamide

3

From 2,3-dichlorobenzoic acid and 2-cyclopropyl-2-(6-trifluoromethyl-pyridin-3-yl)-
ethylamine. LCMS (MH+): m/z = 403.1, tg (minutes, Method D) = 0.79

10
Example 3z
N-[4.,4-Difluoro-1-(6-trifluoromethyl-pyridin-3-yl)-cyclohexylmethyl]-2-methanesul foryl-
benzamide
F F
/“\//\j O ‘
/ /\ )l
ok if P
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15 From Z2-methaneulfonylbenzoic acid and C-[4.4-difluoro-1-(6-trifluoromethyl-pyridin-3-yI)-
cyclonexylj-methylamine. LCMS (MH+): mv/z = 413.2, t (fninutes, Method I3} = 0.74

Example 3zl
2,3-Dichloro-N-{4,4-diftaoro- 1 -(5-fluoro-pyridin-3-yh-cyclohexylmethyl]-benzamide

20 F F

87
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From 2,3-dichlorobenzoic acid and C-[4,4-difluoro-1-(5-fluoro-pyridin-3-yl)-cyclohexyl]-
methylamine, LCMS (MB+): m/z=417.2, tg (minutes, Method D) = 0.68

Example 3b1
5 2,3-Dichloro-N-[3-cyclopropyl-2-{6-{trifluoromethyl)-3-pyridyl jpropylJbenzamide
JF/F
S o ¢

F: e
i
M,

From 2,3-dichiorobenzoic acid and 3-cyclopropyl-2-(6-trifluoromethyl-pyridin-3-yl)-
propylamine. LCMS (MH+): m/z = 416.9, tp (minutes, Method Cy= 129

10 Eszample 3¢l
2~Ch}or0~N~[3-cycIOpropyINZ-[6-(triﬁuoromethy1)~3-pyridyl]propy].]benzamide

F
JF
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From Z-chlorobenzoic acid and  3-cyclopropyl-2-(6-triflucromethyl-pyridin-3-y1)-
propylamine. LCMS (MH+): m/z = 382.9, tx (minutes, Method C) = 1 24

15
Example 3d1
N-14,4-Difluoro-1-{6-trifluoromethyl-pyridin-3-yl}-cyclobexylmethyl]-3-fluoro-2-methyl-
benzamide
F
F/L\‘?:\F o
S
| L
e
F

20 From 3-fluoro-2-methylbenzoic acid and C-[4,4-difluoro-1-(6-trifluoromethyl-pyridin-3-yl)-
cyclohexyll-methylamime. LCMS (MH+): m/z = 431.2, ty (minutes, Method D} = 0.79

Example Jel

88
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N-[4,4-Difluoro-1-(6-trifluoromethyl-pyridin-3-y)-cyclohexyimethy!}-3-methox y-2-methyl-

benzamide
F
. F
SNy
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F F

From 3-methoxy-2-methylbenzoic acid and C-{4,4-difluoro-1-(6-trifluoromethyl-pyridin-3-yl)-
cyclohexyl[-methylamine. LCMS (MH+): m/z =443 2, tg (minutes, Mcthod D) =§.78

Examptle 3f1
N-[4,4-Difluorc-1-(6-triflucromethyl-pyridin-3-yl)-cyclohexytmethyi]-5-flucro-2 ~-methyl-
benzamide
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From 3-fluoro-2-methylbenzoic acid and C-[4.4-difluoro-1-(6-trifluoromethyl-pyridin-3-yI)-
cyclohexyt]-methylamine. LCMS (MHA+): m/z = 431.2, tg {minutes, Method D) = (.79

Example 3gl

N-[4,4-Difluoro- I -(6-rifluoromethyl-pyridin-3-ylj-cyclohexylmethyl}-2-methyl-5-

triftuoromethyl-benzamide

From  5-trifluoromethyl-2-methylbenzoic  acid and C-[4,4-difluoro-1-(6-triflusromethyl-
pyridin-3-yh-cyclohexyl]-methylamine. LCMS (MH+): m/z = 481.1, tg (minutes, Method D) =
0.86

Example 3hi

89
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3-Bromo-N-[4.4-difluoro-1-(6-trifluoromethyl-pyridin-3-yl)-cyclohexyimethyl}-2-methyl-

benzamide
I
. 7 o \” 0
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From 3-bromo-2-methylbenzoic acid and C-[4,4-difluoro-1-(6-trifluoromethyl-pyridin-3-yl)-
cyclohexyl]-methylamine. LCMS (ME+): m/z=491.1, tg (minutes, Method D) = .84

Exammple 3il
2-Chloro-N-[4,4-difluoro- 1-{6-trifluoromethyl-pyridin-3-yl)}-cyclohexylmethyl]-3-methyl-
benzamide
F
1 \
Naw ;Y/\N'/ l/\l/
Lot L
FOF

From 2-chloro-3-methylbenzoic acid and C-[4,4-difluoro-1-(6-trifluoromethyl-pyridin-3-yi)-
cyclohexyl]-methylamine. LCMS (MH+): mvz = 447.1, tp (minutes, Method D) = 0.80

Example 3j1
3-Cyano-N-{4 A-difluoro- 1-(6-triftuoromethyl-pyridin-3-yl-cyclohexylmethyl}-2-methyl-
benzamide

1F

NI N R

From 3-cyano-2-methylbenzoic acid and C-[4,4-difluoro-1 ~(6utriﬁu0rdmethyi—pyﬂdin«3~yi)—
cyclohexyl]-methylamine. LCMS (MH+): m/z = 438.2, tg (minutes, Method D) = (.75

Exasmple 3k

2,3-Dichloro-N-[2-(5-chloro-pyridin-3-y1}-3-cyclopropyl-propyl]-benzamide

S0
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From 2,3-dichlorobenzoic acid and 3-cyclopropyl-2-(5-chloro-pyridin-3-yl)-propylamine.
LCMS (MB+): m/z = 383.0, tg {minutes, Method D) = .74

5  Exampie 3l

2,3-Dichloro-N-[ 2-(4-chioro-phenyl)-2-phenyi-ethyi]-benzamide
c
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From 2,3-dichlorobenzoic acid and 2-(4-chloro-phenyl}-2-phenyl-ethylamine. LCMS
(ME+): m/z = 404.0, tg (minutes, Method D) =091
10
Example 3mi
2,3-Dichloro-N-[ 3-cyclopropyl-2-(2,6-dimethyl-3-pyridyl)propyljbenzamide
"\3//\} o

|

N e G
TN T
A L

[P

i

N/
From 2,3-dichlorobenzoic acid and  3-cyclopropyl-2-(2,6-dimethyl-pyridin-3-yi)-
15 propylamine. LCMS (MH+): m/z = 377.1, tp (minutes, Method G) = 1.68

Exampie 3nl
2,3-Dichioro-N-[2-{2-methylpyrimidin-5-y1}-3-1-
(trifluoromethylicyclopropyl]propylfbenzamide

T o o
N\\\/il.\ /,A\‘N,JL\V'/JQ_\\Y,C|
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< e
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20 £
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From 2,3-dichlorobenzoic acid and 2-(2-methyl-pyrimidin-5-y1)-3-(1-trifluoromethyl-
cyclopropyl)-propylamine. LCMS (MH+): vz = 377.1, tg (minutes, Method F) = 1.68

Exampie 3ol
5 Z,S—DichlommNm[?)m[l-(triﬂubromethyi)cyc[opropyi}-il—{6—(t11’.ﬂuoromethyl)—3-

pyridyljpropyl]benzamide
F

/l\ L a
ool

e
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.

From 2.3-dichiorobenzoic acid and 3-(1-trifluoromethyi-cyclopropyl)-2-(6-trifluorommethyl-
pyridin-3-yl)-propylamine. LCMS (MH+): m/z = 485.1, tz (minutes, Method G) = 2.74

0
Example 3pt
2,3-Dichloro-N-[2-(6-cyclopropyl-3-pyridyl)-3-[ 1-
(trifleoromethyl)cyciopropylfrropyl jbenzamide

/\\ =
Sy \| o d
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15 From 2,3-dichlorobenzoic acid and 2-(6-cyclopropyl-pyridin-3-yi)-3-(1-triflucromethyl-
cyclopropyl-propylamine. LCMS (MH+): m/z = 457.1, tr (minutes, Method G) = 1.96

Example 3g1

2,3-Dichloro-N-[2-{6-cyclopropyl-3-pyridyl}-3-[ 1-
20 (difluoromethyl)cyclopropyllpropyljbenzamide

92
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From 2,3-dichlorobenzoic acid and 2-(6-cyclopropyl-pyridin-3-yl)-3-(1-difluoromethyl-
cyclopropyl)-propylamine. LCMS (MH+): m/z = 439.1, t (minutes, Method G) = 2.09

Example 3r]
5 2,3-Dichlioro-N-[3-{ 1-(difluoromethyl)cyclopropyl]-2-[ 6-(triffuoromethyl)-3-
pyridyl]propyl]benzamide
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From 2,3-dichlorobenzoic acid and 2-(6-trifluoromethyl-pyridin-3-y1)-3-( 1-diffuoromethyl-
cyclopropyl)-propylamine. LCMS (MH+): m/z = 467.1, tg (minutes, Method G) = 2.62
10
Example 3s1
2-Chloro-N-[2-(6-cyclopropyl-3-pyridyl)-3-[ 1«(trifluoromethylcyclopropylipropyl Jbenzamide
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From 2-chlorobenzoic acid and 2-(6-cyclopropyl-pyridin-3-yh-3-(1-triflucromethyl-
15 cyclopropyl)-propytamine. LCMS (MH+): m/z = 423.1, tr (minutes, Method G) = 2.04

Exarnple 3t1
N-{2-(6-Cyclopropyl-3-pyridyl)-3-[ 1-(triflucromethyljcyclopropylfpropyl]-2-fluoro-benzamide
AN
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20 From 2-fluorobenzoic acid and 2-(6-cyclopropyl-pyridin-3-yi)-3-(1-trifluoromethyl-
cyclopropyl)-propylamine. LCMS (MH+): mo/z = 407 1, tg (minutes, Method G) = 2.01
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Example 3ul
2-Chloro-N-{3-cyclopropyl-2-{2-methylpyrimidin-5-ylpropyl Jbenzamide

From 2-chlorobenzoic acid and 2-(2-methyl-pyrimidin-5-yl)-3-cyclopropyl-propylamine.
5 LCMS (MH+)y: m/z =330.1, tr {minutes, Method F) = 2.32

Example 3v1
2.3-Dichloro-N-{3-cyclopropyl-2-(2-methylpyrimidin-5-yl)propyl Jbenzamide
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10 From  23-dichlorobenzoic  acid  and 2~(2~methyl—pyrimidin-5-y1)—3—cyclopropyl-
propylamine. LCMSEMH): m/z = 364.1, tg (minutes, Mcthod F) =2.52

Exampie 3wl
2-Chloro-N-[3-[ 1-(trifluoromethyleyclopropyl]-2-[6-(trifluoromethyl)-3-
15 pyridyljpropyllbenzamide
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From 2-chlorobenzoic acid and 3-(1-trifluoromethyl-cyclopropyl)-2-(6-trifluoromethyl-
pyridin-3-yl}-propylamine. LCMS (MHF+): m/z =451.1, t (minutes, Method G) = 2.58

20 Exémpie 3x3

2-Fluoro-N-[3-[1-(trifluoromethylicyclopropyl}-2-[6-(trifluoromethyl)-3-
pyridylpropylbenzamide

g4
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From 2-fluorobenzoic acid and 3-(1-trifluoromethyl-cyclopropyl)-2-(6-triflucromethyl-
pyridin-3-yl)-propylamine. LCMS (MH+): m/z = 435.1, t (minutes, Method G) = 2.58

Exampie 3v1
2—Chlor0-N~{{4,4~diﬂuoro—1.—(Z-inf:thylpyrimidin—S—yl)cyciohexyl}meﬂlyl.]beﬂzamide

DT AN

From 2-chlorobenzoic acid and C-f4,4-difluoro-1-(2-methyl-pyrimidin-5-yl)-cyclohexyl]-
methylamine. LCMS (MHB+): m/z = 380.1, tr (minutes, Method F) =237

Example 3z1

2,3-Dichloro-N-[f4,4-difluoro- 1-(2-methylpyrimidin-5-yl)cyclohexylimethylJbenzamide
\T;’N\” o o
b /,E/‘E‘\ P /i‘j\_ xii P
TSN T
>
FF

From 2,3-dichlorobenzoic acid and C-[4,4-difluoro-1-(2-methyl-pyrimidin-5-yh)-cyclohexyl}-
methylamine. LCMS (ME+): m/z = 414.1, tg {minutes, Method F) = 2.57

Exampie 3a2
2,3-Dichloro-N-[ 3-cyclopropyl-2-[2-(tri flucromethyl)pyrimidin-5-yllpropylfbenzamide

From 2,3-dichlorobenzoic acid and 2-(2-trifluoromethyl-pyrimidin-5-yl}-3-cyclopropyl-
propylamine. LCMS (MH+): myz=418.1, tp (minutes, Method G) = 2.55
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Example 3b2
2,3-Dichloro-N-[[4.4-difluoro-1-{6-(1-hydroxy-1-methyl-ethyl)-3-
pyridyljeyelohexyl|methyl |benzamide
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From 2,3-dichlorobenzoic acid and 2-[5-(1-aminomethyl-4,4-diflucro-cyclohexyl)-pyridin-2-
yl]-propan-2-ol. LCMS (MH+): m/z = 4571, tg (minutes, Method FY = 1.97

. Example 3¢2
10 2-Chioro-N-[[4.4-difluoro-1-[6-(1-hydroxy-1-methyl-ethyl)-3-
pyridyljcyclohexyi]methyllbenzamide
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From 2-chlorobenzoic acid and 2-[5-(1-aminomethyl-4,4-difluoro-cyclohexylj-pyridin-2-yl}-
propan-2-ol. LCMS (MH+): m/z =423 .2, tg (minutes, Method F) = 1.78

15
Example 3d2

2-chloro-N-[3-cyciopropyl-2-[6-(trifluoromethyl)-3-pyridyl propyl]-3-methoxy-
benzamide

e F
F /’J O Ci
N ~N > JOMe
H

20 From 2-chloro-3-methoxybenzoic acid and 3-cyclopropyl-2-(6-(trifluoromethylpyridin-3-
yhpropan-1-amine. LCMS (MH+): m/z = 413.1, tg (minutes, Method G) = 2.84

Exampie 3e2
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2-chloro-N-(3-cyclopropyl-2-(6-(trifluoromethyljpyridin-3-ylpropyl)-6-fluorobenzamide

= F
F /2 o Ci
H
F:

From 2-chloto-6-fluorobenzoic acid and  3-cyclopropyl-2-(6-(trifluoromethy)pyridin-3-
yhpropan-1-amine. LCMS (MF+): mvz = 4011, tz (minutes, Method G)=2.88

Example 312
N-(3-cyclopropyl-2-(6-(trifluoromethylpyridin-3-y1)propyi)-2-methoxybenzamide

O MeO

Iz

From 2-methoxybenzoic acid and 3-cyclopropyl-2-(6-(trifluoromethyDpyridin-3-yl)propan-1-
amine. LCMS (MH+): m/z = 379.1, tp (minutes, Method G) = 2.91

Exzmple 3g2
N-(3-cyclopropyl-2-(6-(trifluoromethylypyridin-3-ylpropy)-2,6-difluorobenzamide

e F
F = | o F
N\ N
H
F -

From 2,6-diflucrobenzoic acid and 3-cyclopropyl-2-{6-~(triflucromethyl)pyridin-3-yijpropan-1-
amine. LCMS (MH+): m/fz = 383.1, tp (minutcs, Method G)=2.82

Example 3h2

2-chloro-N-(3-cyclopropyl-2-(6-(trifluoromethylpyridin-3-yl)ypropyl)-5-
(methyisulfonyhbenzamide
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FF
F /I C!) Ci
H
S

SN0
O

From 2-chloro-5-(methylsulfonyhbenzoic acid and 3-cyclopropyl-2-(6-
(trifluoromethybypyridin-3-yDpropan-1-amine. LCMS (MH+): m/z = 461.1, tg (minutes,
Method G) =288

Exampie 312
2-chloro-N-(3-cyclopropyl-2-(6-(trifluoromethyl)pyridin-3-yDpropyl)-3-fluorcbenzamide

- F
FNAY o ol
N i\EF
H

From 2-chloro-3-fluorobenzoic acid and  3-cyclopropyl-2-(6~(trifluoromethylypyridin-3-
10 yljpropan-1-amine. LCMS (MH+): m/z = 401.1, t (minutes, Method G) = 2.51

Example 3j2
2-chloro-N-(3-cyclopropyl-2-(6-fluoropyridin-3-yDpropyl)benzamide
AN ! o ¢l
Na N !
H

15 From 2-chiorobenzoic acid and 3-cyclopropyl-2-{(6-fiuoropyridin-3-yhpropan-i-arine.
LCMS (MH+): vz = 333.1, tg (minutes, Method F)=2.43

Example 3k2
2,3-dichloro-N-(3-cyclopropyl-2-(2-methylpyrimidin-5-yDpropyhbenzamide

\F'N| o ¢

M s Ci

L

20
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From 2,3-dichlorobenzoic acid and 3-cyclopropyl-2-(2-methylpyrimidin-5-yl)propan-1-amine,
LCMS (MH+): m/z = 364. 1, tg {minutes, Method F)=2.52

Example 312
2-chloro-N-(3-cyclopropyl-2-methy!-2-(2-(trifluoromethyl)pyrimidin-S-
ylipropyl)benzamide

F N
F&" o i

=

From 2-chlorobenzoic acid and 3-cyclopropyl-2-methyl-2-(2~(trifluoromethyDpyrimidin-5-
yDpropan-1-amine.

LCMS (ME+): m/z = 398.1, tg {minutes, Method Fy=2.64

Example 3m2 .
2-chioro-N-(3-cyclopropyl-2-methyl-2-(2-(triflu oromethyhypyrimidin-5-yl)propyt)-3-

fluorobenzamide

i N
F*ﬁi o

Trz

From 2-chioro-3-fluorobenzoic acid and 3~cyclopropyl-2-methyl-2-(2-
{trifluoromethyl }pyrimidin-5-yl)propan- 1-amine.
LCMS (MH+): m/z = 416.1, tr (minutes, Method G) = 2.49

Example 3n2
2,3-dichloro-N-(3-cyclopropyl-2-(2-(trifluoromethylpyrimidin-5-yipropylbenzamide

Fl
R

Cl

TZ
\ 7/
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From 23-dichlorobenzoic  acid and  3-cyclopropy-2-(6-(trifiucromethyl)pyrinmdin-3-
yhpropan-1-amine. LCMS (MHB+}: m/z = 418.1, tp (minutes, Method G) = 2.48

Example 302
2-chloro-N-(3-cyclopropyl-2-(2-(trifluoromethylypyrimidin-5-yhpropyl)benzamide

F
FjYN | o cl

From 2-chlorobenzoic acid and 3-cyclopropyl-2-(6-(trifluoromethylypyrimidin-3-yipropan-1-
amine. LCMS (MH+): m/z = 384.1, tg (minutes, Method F)=2.55

Example 3p2
2-chioro-N-(3-cyclopropyl-2-(2-(trifluoromethylpyrimidin-5-ypropyl)-3-

fluorobenzamide

F i N :
;>%// | o Cl
N?\NF
H

From 2-chloro-3-fluorobenzoic acid and 3-cyclopropyl-2-(6-(trifluoromethyl)pyrimidin-3-
yhpropan-1-amine. LCMS (MH+): m/z = 402.1, t (minutes, Method F) = 2.61

Hxample 392
2-chloro-N-(3-cyclopropyl-2-(2-(trifluoromethypyrimidin-5-ylypropyl }-6-
fluorobenzamide

F

x o
From 2-chloro-6-fluorobenzoic acid and 3-cyclopropyl-2-(6-(trifluoromethypyrimidin-3-

yhpropan-1-amine. LCMS (MH+): m/z = 402.1, tg (minutes, Method F) = 2.59
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Esxample 3h2
2,3-dichloro-N-(2-(4-chlorophenyl)-2-(tetrahydro-2H-pyran-4-yl)ethyYbenzamide

Ci

Tz

From 2 3-dichlorobenzoic  acid  and  2<(4-chlorophenyl)-2-(tetrahydro-2H-pyran-4-
yhethanamine. LCMS (MH+): m/z = 4121, tg (minutes, Method G) = 2.49

Example 3i2
2-chloro-N-(2-(4-chioropheny!)-2-(tetrahydro-2H-pyran-4-yl)ethybenzamide

Cl ; cl

I=

&)
From 2-chlorobenzoic acid and 2-4-chlorophenyl)-2-(tetrahydro-2F-pyran-4-yhethapamine.
LCMS (MH+): m/z = 378.1, tp (minutes, Method G) = 2.34

Example 382
2-chloro-6-fluoro-N-{2-(4-chlorophenyl)-2-(tetrahydro-2H-pyran-4-ylethylYbenzamide

O o ¢

S

Iz

o
From 2-chloro-6-fluorobenzoic  acid and  2-(4-chlorophenyl)-2-(tetrahydro-2H-pyran-4-
yhethanamine. LCMS (MH=): m/z = 396.1, tg (minutes, Method G) = 2.36

Example 3i2
2-chloro-3-fluoro-N-{2-(4-chlorophenyl }-2-(tetrahydro-2H-pyran-4-yhethyl }oenzamide
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Cl©5 o ¢

F.’
N
HJK@
O

From 2-chloro-3-fluorobenzoic acid and 2-(4-chlorophenyl)-2-{tetrahydro-2H-pyran-4-
ylethanamine. LCMS (MH+): m/z = 396.1, tr (minutes, Method G) = 2.36

Example 3j2
2,3-dichloro-N-((4-(2-methylpyrimidin-5-yl)tetrahydro-2H-pyran-4-ylymethyYhenzamide

~ N 6 cl
| ci
U
o

:
N 1

From 23-dichlorobenzoic acid and {4-(2-methylpyrimidin-3-yhitetrahydro-2H-pyran-4-

vl)ymeathanamine. ECMS (MH+): m/z = 380.1, tr {minutes, Method F) = 1.80

Example 312
2-chioro-N-{{4-(2-methylpyrimidin-5-yitetrahydro-2H-pyran-4-ylymethylbenzamide

N
\(/l o ¢l

N

T

O
From Z-chlorobenzoic acid and  (4-(2-methylpyrimidin-3-yltetrahydro-2H-pyran-4-
yhmethanamine. LCMS (MH+): m/z = 346.1, tp (minutes, Method F) = 1.55

Exampie 3i2

2-chioro-6-fluoro-N-((4-(2-methylpyrimidin- 5-yijtetrahydro-2H-pyran-4-
yhmethyl)benzamide

e o cl

From 2-chloro-6-fluorobenzoic acid and (4-(2-methylpyrimidin-5-yItetrabydro-2H-pyran-4-
yhmethanamine. LCMS (MH+): m/z = 364.1, tg (minutes, Method F) = 1.57
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Example 3m?2
2-chloro-3-fluoro-N-({4-(2-methylpyrimidin-5-yDtetrahydro-2H-pyran-4-
yhmethylbenzamide

\IréNl ' o cl
N%N%F
H

@]

From 2-chloro-3-fluorobenzoic acid and (4-(Z-methylpyrimidin-S-yhtetrahydro-2H-pyran-4-
yhmethanamine. LCMS (MH+): m/z = 364.1, tp (minutes, Method F) = 1.93

Example 3n2
2,3-dichloro-N-{{4-(2-(trifluoromethylypyrimidin-5-yi)tetrahydro-2H-pyran-4-
yhmethyltbenzamide

Cl

N Cl

‘ =

From 2,3-dichlorobenzoic acid and (4-(2-(trifluoromethyl)pyrimidin -5-yIjtetrahydro-2H-
pyran-4-ylymethanamine. LCMS (MH+): m/iz = 434.1, tg (minutes, Method F) =234

Example 302
2-chloro-N-({4-(2-(trifluoromethyl)pyrimidin-5-ylytetrahydro-2H-pyran-4-
ylhmethyl)benzamide

From 2-chlorobenzoic acid and (4-(2-(trifluoromethylpyrimidin -5-ylitetrahydro-2H-pyran-
4-yhymethanamine. LCMS (MH+): m/z = 400.1, tp (minutes, Method F)=2.15

Example 3p2
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2-chloro-6-fluoro-N-((4-(2-(trifluoromethyDpyrimidin-5-yitetrahydro-2H-pyran-4-

yDmethyDbenzamide
F i N
;:>K(/ | o cl
Nao - N ’
H l ]
o F

From 2-chloro-6-fluorobenzoic acid and {(4-(2-(trifluoromethyl)pyrimidin -5-yDtetrahydro-
2H-pyran-4-yhmethanamine, LCMS (MH+): m/z = 418.1, tg (minutes, Method F)=2.17

Example 3q2
2-chloro-3-fluoro-N-({4-(2-(trifluoromethyl)pyrimidin-5-ytetrahydro-2H-pyran-4-
vlymethylybenzamide

F ¥ N
F>H// ‘ (? Ci
Na N | F
H l
Q

From 2-chloro-3-fluorobenzoic acid and (4-(2-(triffuoromethyl)pyrimidin -5-yljtetrahydro-
2H-pyran-4-yhmethanamine. LCMS (MH-+): m/z =418.1, tg (minutes, Method F) = 2.24

Example 3qg2
2,3-dichloro-N-(3-cyclopropyl-2-(6-(2-hydroxypropan-2-yhpyridin-3-
ylpropyljbenzamide

OH
Z l | o
H -

From Z,3-dichiorobenzoic acid and 2-(5-(1-amino-3-cyclopropylpropan-2-yhpyridin-2-
yhpropan-2-ol. LCMS (MH+): m/z = 407.1, tp (ouinutes, Method F)= 1,98

Example 3r2

2-chloro-N-(3-cyclopropyl-2-(2-(trifluoromethypyrimidin-5-yypropyl)-3-

methoxybenzamide
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F .
F>L7¢N! o cf
Na N)LTiij,OMe
b

From 2-chloro-3-methoxybenzoic acid and 3-cyclopropyl-2-(2-(triflucromethy{pyrimidin-5-
yhpropan-1-amine. LCMS (MH+): m/z = 414.0, tr (minutes, Method F) =2.53

Exampile 352
2-methyl-N-(3-cyclopropyl-2-(2-(trifluoromethyl)pyrimidin-5-ypropyl)-3-

methoxybenzamide

Fr N
Fin 0
Na NJRT:ij/GMe
H

From 2-methyl-3-methoxybenzoic acid and 3—cyclopropy]~2~(2—(t11'ﬂuoromethy1}pyrimidin-5—
ybpropan-1-amine. LCMS (MH): m/z = 394.0, tr (minutes, Method F) =259

Example 3t2
2,3-dichloro-N-(3-(1-fluorocyclopropyl)-2-(6-(trifluoromethyl)pyridin-3-

yhpropyl)benzamide

O

Iz
\

F
From 2,3-dichlorebenzoic acid and 3-(1-fluorocyclopropyh-2-(6-(triflucromethylpyridin-3-
yhpropan-1-amine. LCMS (ME+): mo/z = 435.1, tp (minutes, Method GY = 2.46

Fxample 3u2
2,6-dichloro-N-(3-cyclopropyl-2-(2-(trifluoromethypyrimidin-5-yl)propyhbenzamide
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F%&” o cl
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ol

From = 2,6-dichlorobenzoic  acid  and  3-cyclopropyl-2-(2-(trifluoromethyl)pyrimidin-5-
yhpropan-1-amme. LCMS (MH+): m/z = 418.1, tg (minutes, Method G) = 2.62

Example 3v2
2,6-dichloro-N-(3-cyclopropyl-2-(2-{trifluoromethyl)pyridin-5-yDpropyl Ybenzamide
F

-n

From 2,6-dichlorobenzoic acid and 3-cyclopropyl-2-(2-(trifluoromethypyridin-5-yl)propan-1-
amine. LCMS (MH+): m/z=417.1, tp (minutes, Method Fy=2.50 '

Example 3x2
2,6-dichlore-N-(3-cyclopropyi-2-(2-methylpyrimidin-5-yl)propyl Ybenzamide

\rle o o
Sty
H
ct

From 2,6-dichiorobenzoic acid and 3-cyclopropyh-2~(2-methylpyrimidin-5-yl)propan-1-amine,
LCMS (MF+): m/z = 364.1, tg (minutes, Method G) = 2.43

Example 3y2

2,3-dichloro-N-(3-(1-fluorocyclopropyl)-2-(6-{trifluoromethylipyrimidin-3-
yhpropylibenzamide

F i N
F>l\f’ | G Cl
N\é/\{\lcg
H -
F .
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From 2,3-dichiorobenzoic acid and 3-(1-fluorocyclopropyi)-2-(6-(trifluoromethyDpyrimidin-3-
yhpropan-1-amine. LCMS (MH*): m/z = 436.1, tr (minutes, Method G) = 2.61

Example 322
2,3-dichloro-N-((4,4-difluoro-1-(2-(frifluoromethyhpyrimidin-3-
yljcyclohexylymethylbenzamide

F
F>kr/N | o Cl
N N)L\©/CI
H

Fo F
From Z3-dichlorobenzoic acid and  (4,4-diffuoro-1-(2-(trifluoromethyljpyrimidin-5-
yheyclohexyDmethanamine. 1.CMS (MH+): m/z = 468.1, tx (minutes, Method G) = 2.48

Example 3a3
2,3-dichioro-N-(2-(2-methylpyrimidin-5-y[}-2-(pyridin-4-yiethyDbenzamide

From 2,3-dichlorobenzoic acid and 2-(2-methylpyrimidin-3-y)-2-(pyridin-4-yl)ethanamine.
LCMS (MH+): m/z = 387.1, tp (minutes, Method F) = 1.56

Example 3b3
2-chloro-N-(2-(Z-methylpyrimidin-5-y1)-2-(pyridin-4-yl)ethybenzamide

N
Y| o Ci

Ny

Tz

=
|
N
From 2-chlorobenzoic acid and 2-(2-methylpyrimidin-5-yi)-2-(pyridin-4-yiethanamine.
LCMS (MH+): mfz = 353.1, 1p (minutes, Method F) = 1.62

Example 3c3

107



io

15

20

WO 2014/057078 PCT/EP2013/071247

2-chloro-6-fluoro-N~(2-(2-methylpyrimidin-3-yl}-2-(pyridin-4-yl)ethyl)benzamide

le o c
N\. N
H
o |
N

From  2-chloro-6-fluorabenzoic  acid and  2-(2-methylpyrimidin-5-yl)-2-(pyridin-4-
yljethanamine, LCMS (MH+): myz = 371.1, tg (minutes, Method F) = 1.65

Example 3d3
2-chloro-3-fluoro-N-(2-(2-methylpyrimidin-5-y1}-2-(pyridin-4-yDethyl)benzamide

YN | o
o
=
~ [ ’
N

From  2-chloro-3-fluorobenzoic  acid  and  2-(2-methylpyrimidin-5-yi)-2-(pyridin-4-
yhethanamine. LCMS (MH+): my/z = 371.1, tg (minutes, Method F)=1.73

Example 33
2-chloro-N-(3-cyclopropyl-2-methyl-2-(2-(trifluoromethyDpyrimidin-5-
yhpropyl)benzamide

From 2-chlorobenzoic acid and 3-cyclopropyl-2-methyl-2-(2-(trifluoromethylpyrimidin-5-
yhpropan-1-amine. LCMS (MH+): m/z = 398.1, tg (minutes, Method F) = 2.62

Example 313

2-chloro-3-fluoro-N-(3-cyclopropyl-2-methyl-2-(2-(trifluoromethyl ypyrimidin-5-
yljpropylibenzamide
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F X
Fﬂj// | o cl
N N F
H
From 2-chioro-3-fluorobenzoic acid and 3-cyclopropyl-2-methyl-2-(2-

(miftuoromethyl)pyrimidin-5-yipropan-1-amine. LCMS (MH+): m/z = 416.1, tz (minutcs,
Method Gy =248

Example 3g3
2.3-dichloro-N-(3-cyciopropyt-2-methyl-2-(2-(triftuoromethyl ypyrimidin-5-
yhpropyl)benzamide

F:
S
Fy\(/ | 0 <Ci
N NJ{@,@ -
H

From 2,3-dichiorobenzoic acid and 3-cyclopropyl-2-méthyl-2-(2-(triffuoromethylypyrimidin-5-
yijpropan- -amifie: LEMS (VB sl = 432.1, t (minutes, Method G) = 2.58

Example 3h3
2-¢hlore-N-(2-(2-methylpyrimidin-5-yl)-2-(tetrahydro-2H-pyran-4-ylethyl)benzamide

YN | o Cl
N\ N
H
O

From 2-chlorobenzoic acid and 2-(Z-methylpyrimidin-5-y1)-2-{tetrahydro-2H-pyran-4-
yhethanamine. LCMS (MH+): m/z = 360.1, tg (minutes, Method F)=1.97

Example 3i3

2,3-dichloro-N-(2-(2-methylpyrimidin-3~y!)-2-(tetrahydro-2H-pyran-4-
yhethybenzamide
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\i//N o cCl
Na | Cl

r=

~o

From 2,3-dichlorobenzoic acid and 2-(2-methylpyrimidin-5-yl)}-2-{tetrahydro-2H-pyran-4-
vhethanamine. LCMS (MH+): m/z = 394.1, tg (minutes, Method F) = 1.88

Example 3j3
2-chloro-3-fluore-N-(2-(2-methylpyrimidin-5-y1)-2-(tetrahydro-2H-pyran-4-
vlethyDbenzamide
e ] o ¢l
H &

o
From 2-chloro-3-flucrobenzoic acid and 2-(2-methylpyrimidin-5-yl)-2-(tetrahydro-2H-pyran-
4-ylethanamine. LOMS (MHE+): m/z = 378.1, t (minutes, Method F) = 2.00

Example 313

2-chloro-6-fluoro-N-(2-(2-methylpyrimidin-5-y1)-2-(tetrahydro-2H-pyran-4-
yhethyDbenzamide

From Z2-chloro-6-fluorobenzoic acid and 2-(2-methylpyrimidin-5-y1)-2-(tetrabhydro-2H-pyran-
d-yhethanarmne. LCMS (MH+): m/z = 378 1, tp (minutes, Method F) = 2.06

Example 313
2,3-dichlore-MN-(2-(4,4-diflucrocyclohexyl}-2-(2-methylpyrimidin-5-yDethylbenzamide
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\(/N | o ¢
N NCI
H -

F~ °F
From 2 3-dichiorobenzoic acid and 2-(4,4-difluorocyclohexyl)-2-(2-methylpyrimidin-3-
yljethanamine. LCMS (MH+): miz = 4281, tg (minutes, Method G) = 2.04

Example 3m3

2-chloro-N-(2-(4 4-difluorocyclohexyl)-2-(2-methylpyrimidin-5-vl)ethyl benzamide

e

From 2-chlorobenzoic acid and  2-(4,4-diflucrocyclohexyl)-2-(2-methylpyrimidin-5-
vhethanamine. LCMS (MH+): m/z = 394.1, tr (minutes, Method F) = 2.1

Exampie 3n3
2-chloro-6-fluoroN-(2-(4,4-diflucrocyclohexyl)-2-(2-methylpyrimidin-5-
yliethylibenzamide

N

\//’\J\r\ 0 Cl
N\ N“
QHF
F7

From 2-chloro-6-fluorobenzoic acid and 2-(4,4-difluorccyclohexyl)-2-(2-methylpyrimidin-5-
yhethanamine, LCMS (MH+): m/z = 412.1, tg (minutes, Method Fy= 2,14

" Exampie 363

2-chloro-3-fluore-N-(2-(4,4-difluorocyclohexyl)-2 -(2-methylpyrimidin-5-
yhethyl)benzamide
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FTF
From 2-chloro-3-fluorobenzoic acid and 2-(4.4-diflucrocyclohexyl )~2-(2ﬁmethylpy‘rmndm—5-
yDethanarmime. LCMS (MH+): m/z =412.1, g (minutes, Method F) = 2.18

Example 3p3
2-chloro-N-(3-(1-(friflucromethylcyclopropyl)-2-Q2-(triflucromethylypyrimidin-5-
vhpropylibenzamide

Iz

From 2-chiorohenzoic acid and 3-(1-{trifiuoromethylyeyclopropyl)-2-(2-
(trifluoromethylypyrimidin-5-ylpropan-1-amine. LCMS (MH+): m/z = 452.0, tp (minutes,
Method F) = 3.03

Example 3g3
2,3-dichloro-N-(3-(1-(trifluoromethyl)cyclopropyl)-2-(2-(trifluoromethyl)pyrimidin-5-
ylpropylibenzamide

F
F>]\//N I o c
. N@
H
F
FoF
From 2,3-dichlorobenzoic acid ard 3-(1-{trifluoromethylicyclopropyl}-2-(2-

(trifluoromethylpyrimidin-5-ylpropan-1-amine. LCMS (MH+): m/z = 486.1, tp {minutes,
Method F)=2.77

Fxanple 3¢3
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2-chioro-3-fluoro-N-(3-( 1-{trifluoromethyl)cyclopropyl)-2-(2-(trifluoromethylypyrimidin-
S-yDpropyl)benzamide

F
o o

P F
From  2-chloro-3-fluorobenzoic  acid  and  3~(1-(triflucromethyticyclopropyl)-2-(2-
(trifluoromethyl)pyrimidin-3-ypropan-1-amine. LCMS (MH+): m/z = 470.0, tr (minufes,
Method F) = 3.07

Example 353
2-chlore-N-(3-(1-(trifluoromethylcyclopropyl)-2-(2-(trifluoromethyDpyridin-5-
yhpropyDbenzammde
- Cl
S
L

EOF

From Z-chlorobenzoic acid and 3-(1-{trifluoromethylcyclopropyh)-2-(2-
(trifiuoromethylypynidin-5-yljpropan-1-amine, LCMS (MH+): m/z = 451.1, tz (minutes,
Method G) = 2.50

Example 313
2,3-dichloro-N-(3-(1-(triflucromethyl}cyclopropyl)-2-(2-(trifluoromethyl)pyridin-5-
yhipropylibenzamide

BTN 0 cl

Na NJ\‘/ Cf
H ’

F
o F
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From 2,3-dichlorobenzoic acid and 3-(1-(trifluoromethylcyclopropyl)-2-(2-
(trifluoromethylypyndin-5-yDpropan-1-amine. LCMS (MH+): m/z = 4851, tp (minutes,
Method G) = 2.63

Example 3u3
2-chloro-3-fluoro-N-(3-(1-(triflioromethyl)cyclopropyl)-2-(2-(trifluoromethylypyridin-5-
ylypropylbenzamide

F
F
FONF o ¢l
| |
N NF
H
F
dE

From  2-chloro-3-fluorobenzoic  acid  and  3-{1-(trifluoromethyljcyclopropyl)}-2-(2-
(triflacromethylypyridin-5-yDpropan-l-amine. LCMS (MH=+): m/z = 469.1, tp (mimites,
Method Gy=2.54

Exampie Iv3
2,3-dichloro-N-(2-(tetrahydro-2H-pyran-d-yh)-2-(2-(triflucromethyl)pyrimidin-5-
yDethyl)benzamide

F v N

F*//\J\/\ o Cl

N N S Cl

oot
G

From 2, 3-dichlorobenzoic acid and 2-{tetrabydro-2H-pyran-4-y)-2-(2-

(triflucromethylipyrimidin-S-ylethanamine. LCMS (MH+): m/z = 448.0, tg (minutes, Method
F)=2.72 |

Example 3x3

2-chloro-N-(2-(tetrahydro-2H-pyran-4-yl)-2-(2~(trifluoromethy)pyrimidin-3-
vhethyDbenzamade

1i4
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From 2-chlorobenzoic acid and 2-(tetrabhydro-2H-pyran-4-y1}-2-(2-(trifluoromethyl)pyrimicin-
S-yhethanamme. LCMS (MH+): m/z = 414 1, ty (minutes, Method Fy=2.54

Example 3y3
2-chloro-3-fiuoro-N-(2-(tetrahydro-2H-pyran-4-y1)-2-(2-(irifluoromethyt ypyrimidin-5-
yhethyljbenzamide

From 2-chloro-3-finorabenzoic acid and 2-(tefrahydro-2H-pyran-4-y}-2-(2-
(trifluoromethyhpyrimidin-5-ylethanamine. LCMS (MH+): m/z = 432.1, tg (minutes, Method
F)=248

Example 323

2-chloro-6-fluoro-N-(2-(tetrahydro-2H-pyran-4-yl)-2-(2-(irifluoromethy ypyrimidin-5-
vhethyl)benzamide

g*fN { o o

From 2-chtoro-O-flucrobenzoic acid and 2-{tetrahydro-2H-pyran-4-y)-2-{2-
(trifluoromethyDpyrimidin-5-yl)ethanamine. LCMS (MH+): mvz = 4321, t {minutes, Method
Fy=26

Exampie 3a4
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2,3-dichloro-N-(2-(4-fluorophenyl)-2-(6-(trifluoromethylpyridin-3-ylethyl)benzamide

From 23-dichlorobenzoic acid and 2-(4-fluorophenyl)-2-(6-(trifluoromethyl)pyridin-3-
yljethanamine. LCMS (MH+): my/z = 457.0, tg (minutes, Method G) = 3.02

Example 3b4
2-chloro-N-(2-(4-fluorophenyl)-2-(6-(trifluoromethyl)pyridin-3-yl)ethyl Ybenzamide

= F
PO o ¢
H
F

From 2~chlorobenzoic  acid  and  2-(4-fluorophenyl)-2-(6-{triflucromethyl)pyridin-3-
yhetbapamme, LCMS (MH): m/z =423.1, & (mioutes, Method G) = 2.58

Example 3c4
2-chloro-3-fluoro-N-(2-(4-fluorophenyl)-2-(6-(trifluoromethyl)ypyridin-3-
vhethybenzamide

From 2-chioro-3-flucrobenzoic acid and 2-(4-fluorophenyl)-2-(6-(triflucromethylpyridin-3-
yhethanamine, LCMS (ME+): m/z = 441.1, tg (minutes, Me‘{i_lod Gy=2.63

E:éampie 3d4
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2-chloro-6-fluoro-N-(2-(4-fluorophenyl)-2-(6-(trifluoromethylpyridin-3-

vhethyDbenzamide
e F
F = ‘ O Gl
N N
H
F
F

From 2-chloro-6-fluorobenzoic acid and 2-(4-fluorophenyt)-2-(6-(triftucromethybpyridin-3-
yhethanamine. LOMS (MH+): m/z = 441.0, 1y (minutes, Method G) = 2.86

Example 3ed
2-chloro-N-(2-(pyridin-4-y)-2-(2-(trifluoromethyl)pyrimidin-5-yethyl Ybenzamide

From  2-chlorobenzoic  acid and  2-(pyridin-4-y1)-2-(2-(trifluoromethylypyrintidin-5-
yhethanamine. LCMS (MH+): m/z = 407.1, tg (minutes, Method F)=2.25

Example 384 _
2,3-dichloro-N-(2-(pyridin-4-y1)-2-(2~(trifluoromethyDpyrimidin-5-yljethyl )benzamide

From 23-dichlorobenzoic acid and 2-(pyridin-4-yi-2~(2-(&ifluoromethylypyrimidin-5-
yhethanamine. LCMS (MH+): m/fz = 441.1, tg (minutes, Method Fy= 2 .43

Example 3g4
2-chloro-N-(2-(pyridin-4-y1)-2-(2-(triflucromethylpyridin-5-ylethyl}benzamide
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F
F
F /‘ o Cl
N\ Nlb
H
=
o |
N

From 2-chlorobenzoic acid and 2-(pyridin-4-y1)-2-(2-(trifluoromethylpyridin-5-ylethanamine.
LCMS (MH+): m/z = 406.1, tg (minutes, Method F) =227

Frample 3hd
2,3-dichloro-N-(2-(pyridin-4-y1)-2-(2-(trifluoromethyDpyridin-5-yl)ethylYbenzamide

= O
Cl

Tz

From . 23-dichorobéizoic  acid and  2~(pyridin-d-y1}-2-(2{trifluoromethyl)pyridin-5-
yl)ethanamine. LCMS (MH+): nv/z = 440.0, tg (minutes, Method Fy =243

Example 3id

2,3-dichioro-N-(2-(4-flucrophenyl )-2-(2—(ﬂiﬂuoromethyl)pyﬁmidinnﬁ -
yhethylYbenzamide

F
F%’/NI O Cl
N

From 2,3-dichlorobenzoic acid and 2-(4-fluorophenyl)-2-(2-(irifluoromethylipyrimidine5-
yhethanamine. LOMS (MH+): m/z = 458.0, tp (minutes, Method G) =2.91

Example 3i4
2-chioro-N-(2-(4-fluorophenyl)-2-(2-(trifluoromethyljpyrimidin-5-yljethyl)benzamide
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From 2-chlorobenzoic acid and  2~(4-fluorophenyl)-2-(2~(triflusromethyl)pyrimidin-5-
yhethanamine. LCMS (MH+): m/z=424.1, tx (minutes, Method F) = 3.19

Exampie 3k4
2-chloro-3-fluoro-N-(2-(4-fluorophenyl}-2-(2-(trifluoromethypyrimidin-5-
viethylbenzamide

From 2-chloro-3-fluorobenzoic acid and 2-(4-fluorophenyl)-2-(2~(trifluoromethylypyrimidin-3-
yhethanarmine, LOMS (MH+): m/z = 442 1, tg {minutes, Method Fy=3.24

Example 34

2-chloro-6-fluoro-N-(2-(4-fluorophenyl)-2-(2-(trifluoromethylpyrimidin-5-
yhethyl)benzamide

From 2-chioro-6-fluorobenzoic acid and 2-(4-fluorophenyl)-2-(2-(trifluoromethylypyrimidin-5-
yhethanamine. LCMS (MH+): m/z = 442.0, tr (nunutes, Method F)= 2.99
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Exzmple 3m4
2-chloro-N-(2-(4,4-difluorocyclohexyl)-2-(2-(trifluoromethyl)pyrimidin-5-
yhethyDbenzamide

F:
:—“>k]//“ I o ¢l

F7OF
From 2-chlorobenzoic acid and 2-(4.4-difluorocyclohexy!)-2-(2-(trifluoromethylpyrimidin-5-
yhethanamine. LCMS (MH+): m/z = 4481, tr (minutes, Method F) = 2.95

Example 3nd
2,3-dichloro~-N-(2-(4.4-difluorocyclohexyl)-2-(2~(triflucromethyl)pyrimidin-5-
yijethy)benzamide

E&N | o

Cl

IZ

From 2,3~dichlorobenzoic acid and 2-(4,4-difluorocyclohexyl)-2-(2-
(trifluoromethyl)pyrimidin-5-yl)ethanamine. LCMS (MH+); m/z = 4821, tg {(minutes, Method
G)=276"

Example 3od
2~chloro-6-fluoro-N-(2-(4,4-diffucrocyclohexyl)-2-(2-(triflucromethyl ypyrimidin-5-

_yhethyi)benzamide

F‘.‘
FSYN o o
H
F
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From 2-chloro-6-fluorobenzoic acid and 2-(44-difluorocyclohexyl)-2-(2-
{trifluoromethylpyrimidin-5-yljethanamine. LCMS (MH=): m/z = 466.1, tr (minutes, Method

F)y=297

Example 3pd
2-chloro-3-fluoro-N-~(2-(4 4-diftucrocyclohexyl)-2-(2-(trifluoromethytypyrimidin-5-
yhethyl)benzamide

E&N | O Ci

F7 O F
From Z-chioro-3-fluorobenzoic acid angd 2-(4,4-difluorocyclohexyl}-2-(2-
(trifluoromethylpyrimidin-5-yl)ethanamine. LCMS (MH+): m/z = 466. 1, tr (minutes, Method
F)=2.67
Example 3g4 _
2,3-dichloro-N-(2-(4,4-difluorocyclohexyl)-2-(2-methylpyrimidin-5-yDethylbenzamide

le o ¢

N
H
Q
F7F

From 2 3-dichlorobenzoic acid and 2-(4,4-diflsorocyclohexyl)-2-(2-methylpyrimidin-5-
yhethanamine, LCMS (MH+): m/z = 448.1, tp (minutes, Method F)= 295

Example 34
2,3-dichioro-N-(4-methoxy-2-(2-(triflucromethylypyrimidin-5-ybutyDbenzamide

e \
Fj\// | o o
Na Noz
H |O
OMe
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From 2,3-dichlorobenzoic acid and 4-methoxy-2-(2~{trifluoromethyljpyrimidin-5-yDbutan-1-
amine, LCMS (MH-+): m/z = 422.0, t (minutes, Method F)=2.73

Example 3s4
2,3-dichloro-N-(2-phenyl-2-(pyridazin-4-yh)ethyi)benzamide
W= o Cl

Sae

From 2,3-dichlorobenzoic acid and 2-phenyl-2-(pyridazin-4-yhethanamine. LCMS (MH+):;
vz = 372.1, tg (minutes, Method G) =2.035

Example 314
2,4-dichloro-N-(2-phenyi-2-(pyridazin-4-yl)ethyl)benzamide

From 2,4-dichlorobenzoic acid and 2-phenyl-2-(pyridazin-4-yl)ethanamine. LCMS (MH+);
m/z = 372.1, tr {minutes, Method G) = 2.09

Example 3ud
2-chloro-N-(3-cyclopropyl-2-(6-(diffuoromethylypyridin-3-yl)propyhbenzamide

Tz

From Z2-chlorobenzoic acid and 3-eyclopropyl-2-(6-(difluoromethyl )pyridin-3-yipropan-1-
amine. LCMS (MH+): m/z = 3651, tg (minutes, Method Fy=2.97

Example Ivd4
2,3-dichloro-N-(3-cyclopropyl-2-(6-(difluoromethyl)pyridin-3-yl)propyl)benzamide
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F
FJ\@\/\ o
Cl
Na ~ N
5 N
From 2,3-dichlorobenzoic acid and 3-cyclopropyl-2-(6-(diflucromethyl)pyridin-3-ytpropan-1-

amine, LCMS (MH+): m/z = 3991, tg {minutes, Method G)=2.57

Example w4
2-ch10r0—3-ﬂuoro—N—(3—cyclopropy]~2~(6~(diﬂu0mmethyi)pyridin-3—yl)propyi)fﬁénzamide

From 2-chloro-3-fluorobenzoic acid and 3-cyclopropyl-2-(6-(diftuoromethyl)pyridin-3-

yhpropan-1-amine. LCMS (MH+): m/z = 383.1, tg (minutes, Method F) = 3.02

Example 3x4
2-chloro-3-methoxy-N-(3-cyclopropyl-2-(6-{difluoromethyl)pyridin-3-
- yhpropylybenzamide
F:
F ] f o cl
N oo N R Ohme
H o |

\

From 2-chloro-3-methoxybenzoic acid and 3-cyclopropyl-2-{(6-(difluoromethyl)pyridin-3-
yhpropan-T-amine. LCMS (MH+): m/z = 395.1, tp (minutes, Method F) = 2.96

Example 3v4
2,4-dichlore-N-(3-cyclopropyt-2-(6-(difluoromethyl)pyridin-3-yhpropyi)benzamide
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Tz

Ci
From 2,4-dichlorobenzoic acid and 3-cyclopropyl-2-(6-(difluoromethypyridin-3-y)propan-1-

amine. LCMS (ME®): m/z = 399.1, tg (minutes, Method G) = 2.61

Example 324
2,6-dichloro-N-(3-cyclopropyl-2-(6-(difluoromethylpyridin-3-yhpropylybenzamide

From 2,6-dichlorobenzoic acid and 3-cyclopropyl-2-(6-(difluoromethyl)pyridin-3-ytpropan-1-
amine. LCMS (MH+): m/z = 399.1, tx (minutes, Mcthod F) = 3.06

Example 3a5
2-chloro-N-(3-cyciopropyl-2-(2-(difluoromethylypyrimidin-5-yl)propyl)benzamide
F

F)\_(/N l j{j

Nay

-

From 2-chlorobenzoic acid and 3-cyclopropyl-2-(6-(difluoromethylpyrimidin-3-ylpropan-1-
amine, LCMS (MH+): m/z = 366.1, tp (minutes, Method F)=2.84

Example 3b5
2,3~dichloro-N-(3-cyclopropyl-2-(2-(difluoromethy Dpyrimidin-5-yipropyljbenzamide

Fi\fN % o
N&m c.
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From 2,3-dichlorobenzoic acid and 3-cyclopropyl-2-(6-(diftuoromethyl)pyrimidin-3-yi)propan-
l-amime. LCMS (MH+): m/z = 400.1, tg (minutes, Method F) = 3.00

Fxampie 3¢5
2-chloro-3-fluoro-N-(3-cyclopropyl-2-(2-(diflucromethylypyrimidin-5-
yl)propyl)benzami de

N?kij

From 2-chloro-3-fluorobenzoic acid and 3-cyclopropyl-2-(6-(diftuoromethyl)pyrimidin-3-
ylpropan-1-amine. LCMS (MH+): m/z = 384.1, tr (minutes, Method F) = 2.90

Example 3d5
2-chloro-3-methoxy-N-(3-cyclopropyl-2-(2-(difluoromethyl)pyrimidin-5-
ylpropyl)benzamide

From 2-chloro-3-methoxybenzoic acid and 3-cyclopropyl-2-(6-(difluoromethyl)pyrimidin-3-
yDpropan-1-amine. LCMS (MH+): m/z = 396.1, t (minutes, Method F) = 2.84

Example 3e5

2,4-dichloro-N-(3-cyclopropyl-2-(2-(diflucromethylpyrimidin- 5-yDpropyl)benzamide
F
I

F ,\3,/;\: | o Ci
M Q;L\)/‘\ N
! H
v/ Cl
From 2 4-dichlorobenzoic acid and 3-cyclopropyl-2-(6-(difluoromethylpyrimidin-3-yl)propan-

l-amme. LCMS (MH-+): m/z = 400.1, tg (minutes, Method F) = 3.04
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Example 315 _ ‘
2,6-dichloro-N-(3-cyclopropyi-2-(2~(difluoromethyl)pyrimidin-5-yl)propyl benzamide

F’L\{fNi 0 Cl
H
Ci

From 2,6-dichlorobenzoic acid and 3-cyclopropyl-2~(6-(difluoromethylpyrimidin-3-yDpropan-
1-amine. LCMS (MH+): m/z = 400.1, tr (minutes, Method F) = 2.93

Exampie 3g5
2,3-dichloro-N-~{(4,4-difluoro-1-{(4-methyl-1H-imidazol-1-
vlcyciohexyDmethyDbenzamide

N NL . cl
H

F F
From 2,3-dichlorobenzoic acid and (4,4-diflvoro-1-(4-methyl-1H-imidazol-1-
yheyclohexylymethanamine. LCMS (ME+Y): m/z = 402.0, tp (minutes, Method E) =0 .45

Example 3k5
N-(1-(1-{6-bromopyridin-3-y)-4,4-diftuorocyclohexyl)ethyl)-2,3-dichlorobenzamide
B .o

Na I Cl

N1
E v
<
From 2,3~dichiorobenzoic acid and 1-(1{6-bromopyridin-3-y1)-4,4-

diflucrocyclohexyl)ethanamine. LCMS (MHF+): m/z = 4931, tp (minutes, Method 13) = 0.83

Example 3i5

2,3-dichloro-N-((4,4-difluoro-1-(6-methylpyridin-3-yl)eyclohexylymethyl)benzamide
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R oiacs

From 2,3-dichlorobenzoic acid and (4,4-difluoro- 1-(6-methylpyridin-3-
yleyelohexyDmethanamine. LCMS (MH+): m/z = 413.2, tg (minutes, Method D) = 0.51

5 Example 3j5
2-chloro-3-fluoro-N-{{4,4-difluoro-1-(6-fluoropyridin-3-yhcyclohexylymethyl Ybenzamide

NP o Cl
N\l F
N
S

FTSE

From 2-chioro-3-fluorobenzoic acid and (4,4-difluoro-1-(6-fluoropyridin-3-
yheyclohexyDmethanamine. LCMS (MH+): m/z = 401 .2, tg (minutes, Method D) = 0.72
10 Example 3kS
3-chloro-N-((4,4-difluoro- 1-(6-fluoropyridin-3-yhcyclohexyDmethyl)-2-fluorobenzamide
F\(\ﬂ o F
N N X Ci
e
F F
From 3-chioro-2-fluorobenzoic acid and (4.4-diftuoro-1-{6-flucropyridin-3-
yhcyclohexylymethanamine, LCMS (MHE+): m/z = 401.2, tg (minutes, Method D) = (.75
15
Exampie 315
2-chloro-N-{(4,4-diflugro-1-(6-(trifluoromethylypyridin-3-
vheycliohexylmethybenzamide

Iz

20 From 2-chlorobenzoic acid and (4 A-difluoro- 1 -(6-(triftucromethylpyridin-3-
yheyclohexylmethanamine. LCMS (MH-+Y. m/z = 433.2, tg (minutes, Method D) = 0.78
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Example 3m5
2-chloro-3-methoxy-N-((4,4-difluoro- 1-(6-(trifluoromethyDpyridin-3-
yheyclohexylmethylYbenzamide

F F
From 2-chlore-3-methoxybenzoic acid and  (4,4-diffuoro-1-(6-(trifluoromethyl)pyridin-3-
yljeyclohexyl)methanamine. LCMS (MH+): m/z = 463 .2, tz (minutes, Method D) = (.77

Example 3n5
2-chloro-3-fluoro-N-((4,4-difluoro- I -(6-(trifluoromethybpyridin-3-
yheyelohexyhmethylbenzamide

From 2-chloro-3-flucrobenzoic acid and  {4.4-diffuoro-1-(6trifluoromethyl)pyridin-3-
yljeyclehexylimethanamine. LCMS (MHE+): m/z = 451.2, tg (minutes, Method I3) = 0.79

Exampie 305
3-chloro-N-{(4,4-difluoro-1-{6-(trifivoromethylypyridin-3-yl)cyciohexylymethyl)-2-
finorobenzamide

A

E
FM o F
H
F F
From 3-chloro-2-fhuorobenzoic  acid  and  (4,4-difluoro- 1-{(6-(wifluoromethy!)pyridin-3-

yl)cyclobexyk)methanamine. LCMS (MH+): m/z = 433.2, tg (minutes, Method D) = 0.83
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Example 3pS

3-chloro-N-(3-cyclopropyl-2-(6~(trifluoromethylpyridin-3-ylpropyl)-2-fluorobenzamide
F

F

From 3-chloro-2-fluorobenzoic acid and  3-cyclopropyl-2-(6-(triflucromethylpyridin-3-
yDpropan-1-amine. LCMS (MH+): m/z = 401.2, tg (minutes, Method D) = (.84

Example 305
2-chloro-4-fluoro-N-(3-cyclopropyl-2-{6-(trifiuoromethyljpyridin-3-yl)propyl jhenzamide

o Ci

Iz

From 2-chloro-4-fluorobenzoic  acid and  3-cyclopropyl-2-(6-{trifluoromethyl)pyridin-3-
yhpropan- 1-amme. LCMS (MH+): mv/z = 401.0, iz (minutes, Method D)= 0.79

Exampie 3r4 .
2,6-dichloro-N-(3-cyclopropyl-2-(6-(trifluoromethyl)pyridin-3-ypropyl)benzamide
F

Ful :
F>'\(/’\ o cl
-

From 2,6-dichlorobenzoic acid and 3-cyclopropyl-2-(6-(trifluoromethyl)pyridin-3-ylypropan-1-
amine. LCMS (MB+): m/z =417 2, tg (minutes, Method D) = .89

Example 3s5
2,6-dichloro-N-(3-cyclopropyl-2-(6-(trifluoromethyl)pyrimidin-3-yD)propylibenzamide
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From 2.6-dichlorobenzoic acid and  3-cyclopropyl-2-(6-(triflucromethyypyrimidin-3-
yljpropan-1-amine. LCMS (MH*): m/z = 418.1, tg (minutes, Method D)= 0.79

Example 318
2-chloro-N-(3-cyclopropyl-2-(6-(trifluoromethyljpyrimidin-3-ylypropyibenzamide

F /\P O g

From 2-chlorobenzoic acid and 3-cyclopropyl-2-(6-(trifluoromethy!pyrimidin-3-yl)propan- I~
amine. LCMS (MH+): m/z =384.1, ty (minutes, Method DY= 0.76

Example 3u5
2-chloro-3-fluoro-N-(3-cyclopropyi-2-(6-(trifluoromethylpyrimidin-3-
ylpropylbenzamide '

|
F>\(/NE o ci
N o
L

TZ

From Z2-chloro-3-fluorobenzoic acid and 3-cyclopropyl-2-(6-(trifluoromethy!pyrimidin-3-
yhpropan-1-amme. LCMS {ME+): m/z = 402.1, ty (minutes, Method D) = .78

Example 3v8

2-chloro-6-fluoro-N-(3-cyclopropyl-2-(6-(trifluoromethypyrimidin-3-
yhpropyhbenzamide
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/Nj o
wo |
= N

H
o pe

From 2-chloro-6-fluorobenzoic acid and 3-cyclopropyl-2-(6-(trifluoromethyl)pyrimidin-3-
vhpropan-1-amme. LCMS (MH+): m/z = 402.1, tg {minutes, Method D)= 0.77

5 Example 3ws
2,4-dichloro-N-(2-phenyl-2-(6-(trifluoromethylpyridin-3-ylethyl)benzamide
F
Cl

>j\f\! O Cl
Na -
~

From Z4-dichlorobenzoic acid and 2-phenyl-2-(6~(triftnoromethylypyridin-3-yljethanamine.
LCMS (MH): mfz = 439.0, tp (minutes, Method E) = 0.81
10

Example 3x5
2 3—dichloro~N~((3—(2-methyipyrimidin—5—y_i)tetrahydrofuran—3~yl)methyl)benzamidc

15 From 2,3-dichiorobenzoic  acid and  (3-(2-methylpyrimidin-5-yltetrahydrofuran-3-
ylimethanamine. LCMS (MB+): m/z = 366.0, tg (mirtes, Method Ej = 0.45

Exampie 3v5
2-Chloro-N-(2-phenyl-2-(6-(trifluoromethylpyridin-3-ylethyYbenzamide

F
F ~ 0 Ci
v il
20 N~
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From 2-chlorobenzoic acid and 2-phenyl-2-(6-(irifluoromethyl)pyridin-3-ylethanamine.
LCMS (MB+): mv/z = 405.2, tg (minutes, Method D) = 0.79

Example 325
2-chloto-6-fluoro-N-(2-phenyl-2-(6-(triflucromethyDpyridin-3-ylethybenzamide
F

From  2-chloro-6-fluorobenzoic  acid and  2-phenyl-2-(6-{trifluoromethylpyridin-3-
yl)ethanamine. LCMS (MH+): m/z = 423.1, tg (minutes, Method D) =0.80

Example 3a6

2-chloro-3-fluoro-N-(2-phenyl-2-(6-(trifluoromethyljpyridin-3-ylethybenzamide
F
F

F>K(\ o
N l% : F
V\/\N

From 2-chloro-3-fluorobenzoic  acid  and  2-phenyl-2-(6-{trifluoromethyl)pyridin-3-
yijethanamine. LCMS (ME-+): m/z =423 1, tp (minutes, Method D) = 0.81

Example 3b6

2,3-dichloro-N-{2-phenyl-2-(6-(trifluoromethylpyridin-3-ylethylbenzamide
F

F

From 2,3-dichlorebenzoic acid and 2-phenyl-2-(6-(trifluoromethyDypyridin-3-yhethanamine.
LCMS (MH+): m/z = 439.2, tg (minutes, Method D) = 0.84

Example 3¢c6
2-Chloro-N-(3-cyclopropyil-2-(S-methylpyrazin-2-yDpropyhbenzamide
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M

From 2-chlorobenzoic acid and 3-cyclopropyl-2-(5-methylpyrazin-2-ylpropylamine.
LCMS (MH+): m/z = 330.0, tg (minutes, Method E)= (.61

Example 346
2-Chloro-N-(2-(tetrahydro-2H-pyran-4-y1)-2-(6-(trifluoromethyDpyridin-3-
yljethyl}benzamide

From 2-chlorobenzoic acid and 2-(tetrahydro-2H-pyran-4-y1)-2-(6-
(trifluoromethyl)pyridin-3-yljethanamine. LCMS (MH+): m/z = 413.0, tg {minutes, Method
E)=0.64

Example 3e6
2-Chioro-3-fluoro-N-(2-(tetrahydro-2H-pyran-4-y1}-2-(6-(trifluoromethylpyridin-3-
yhethylYbenzamide

e F
F = ! o Ci
N\.. NJ% F
o

From 2-chloro-3-fluorobenzoic acid and 2-{tetrahydro-2H-pyran-4-yl)-2-(6-
{irifluoromethylpyridin-3-yhethanamine. LCMS (MB+): m/z = 431 .2, tx (minutes, Method
D) =0.69

Example 36

2,3-Dichloro-N-(2-(tetrahydro-2H-pyran-4-y)-2-(6-(triflucromethyl)pyridin-3-
yhethyhbenzamide
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From 2,3-dichlorobenzoic acid and 2-(tetrahydro-2H-pyran-4-yl)-2-(6-
(trifluoromethyl)pyridin-3-ylethanamine. LCMS (MH+): m/z = 447 0, ty {minutes, Method
E)=0.70

Example 3g6
2-Chioro-6-fluoro-N-(2-(tetrahydro-2H-pyran-4-yl)-2-{(6-(trifluoromethypyridin-3-
yhethyl)benzamide

e F
FN/[ O Cl
Y
%F
Q

From 2-chloro-6-fluotobenzoic acid and 2-(tetrahydro-2H-pyran-4-yi)-2-(6-
(trifluoromethyl)pyridin-3-yl)ethanamine, LCMS (MB+): m/z = 4310, tg (minutes, Method
E)=0.64

Example 3ho
2-Chloro-N-{2-isopropoxy-2-(2-methylpyrimidin-5-yl)ethyl)benzamide

\ﬁjﬁﬁ o
e ij

Frorh 2-chlorobenzoic acid and 2-isopropoxy-2-(2-methylpyrimidin-5-yljethanamine.
LCMS (MHE+): mvz = 334.0, tp (minutes, Method E) = (.52

Example 3i6
2,3-Dichloro-N-(2-isopropoxy-2-( 2-methylpyrimidin-5-y1jethyl}benzamide
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N

Y\. ? ¢l
N = N [\Cl
\ro =

From 2,3-dichlorobenzoic acid and Z-isopropoxy-2-(2-methylpyrimidin-5-y})ethanamine.
LCMS (MH+): m/z = 368.1, tg (minutes, Method D) = 0.64

Example 3j6
2,3-Dichloro-N-(2-(1-methyl-1H-pyrazoi-4-yl)-2-(tetrahydro-2H-pyran-4-
yhethylybenzamide

\
N c
N
o

From 2,3-dichlorobenzoic acid and Z-(1-methyl-1H-pyrazol-4-yl)-2~(tetrahydro-2H-pyran-4-
yhethanamine. LCMS (MF+): m/z = 382.0, tg (minutes, Method E) = 0.52

Example 3ké
2,3-Dichloro-N-{(2-(2-methylpyrimidin-5-yhytetrahydrofuran-2-ylmethybenzamide

N
\f\‘ 0 C
TN Ci
/ N
o]

From 23-dichlorobenzoic acid and  (2-(2-methylpyrimidin-5-yl)}tetrahydrofuran-2-
yhmethanamine. LCMS (MH+): m/z = 366.0, tg (minutes, Method E) = 0.52

Exampfle 316
2,3-Dichloro-N-(2-(1-methyl- 1H-pyrazo-4-yl)-2-(6-(trifluoromethyDpyridin-3-
yhethyhbenzamide
i
7T 5
\/;g\N)'k@/
&
N—N
Ay
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From 2,3-dichlorobenzoic acid and Z+(1-methyl-1H-pyrazol-4-y[)-2-(6-
(trifluoromethylypyridin-3-ylethanamine. LCMS (MH+): m/z = 443 2, iz (minutes, Method
Dy=0.67

Example 3m6
2.3-Dichloro-N-[2-(1-methylpyrazol-4-y1}-2-[2-(triflucromethypyrimidin-5-
vllethyl]benzamide

F
N
Fj\ﬁ = o
N y )ﬁ/u

@

N—N

/
From 2,3-dichlorobenzoic acid and 2-(1-methyl-1H-pyrazol-4-y[)-2-(6-
(triftuoromethyl)pyrimidin-3-yl)ethanamine, LCMS (MI—Iﬂ: miz = 4441, tgx (minutes,

Method Fy=2.73

Exsmple 3n6
2,3-dichloro-N-[2-(1-methylpyrazoi-3-yD)-2-[2-(trifluoromethyl)pyrimidin-3-
yljethyllbenzamide
. :
Pl
N
F>\H/ = ¢ o
Nz N N al
]
~
-
N
N
/s

From 2,3-dichlorobenzoic acid and 2-(1-methyi-1H-pyrazol-3-y}-2-(6-
(trifluoromethylpyrimidin-5-yljethanamine. LCMS (MH+) m/z = 444.1, tz (minutes,
Method Fy=2.87

Examyple 306

2,3-Dichloro-N-[2-(1-methyl-1H-imidazol-4-yl)-2-2-trifluoromethyl-pyrimidin-5-yl)-
ethyl]-benzamide
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From 2. 3-dichlorobenzoic acid and 2+(1-methyi-1H-imidazoi-4-y1)-2-(6-
(trifluoromethyl)pyrimidin-5-yl)ethanamine, LCMS (MH+): m/z = 4438, tz (minutes,
Method F) = 1.97

Exampie 3p6
2-Chloro-N-((4,4-difluoro- 1 -(2-(trifluoromethyDpyrimidin-5-yl)eyclohexylmethyl)-3-
methoxybenzamide

F £ '
F /JQF'N ] o i

Ny NS O
J
F F

From 2-chloro-3-methoxybenzoic acid and [4,4-Difluoro- 1-(2-(trifluoromethyl)pyrimidin-
S-yheyelohexyljmethanamine. LOMS (MH+): m/z = 4641, tg (minutes, Method F)y = 3.02

Example 3g6
2-Chloro-N-{[4,4-diftuoro-1-{2-(trifluoromethyl)pyrimidin-5-
vijeyclohexyllmethyl benzamide

FF

F%//N | o
N N

F F
From 2-chlorobenzoic acid and [4,4-Difluoro-1-(2-(trifluoromethyl}pyrimidin-5-
ylcyclohexylmethanamine. LCMS (MH+): m/z = 4341, tr (minutes, Method Fy = 3.04

Example 3ro

2-Chloro-N-({4,4-difluoro-1-(2-(trifluoromethyl)pyrimidin-3-yljcyclohexylmethyl)-3-

fluorobenzamide
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F)S//N ' o i
o
F*°F
From 2-chloro-3-fluorobenzoic acid and [4,4-Difluoro-1-(2-(trifluoromethylpyrimidin-5-
yheyclohexylimethanamine. LOMS (MH+): m/z = 452.1, tg (minutes, Method F) = 3.08

Exampie 356
2-Chloro-N-{(4,4-difluoro-1-(2-(trifluoromethyl)pyrimidin-5-ylicyclohexylmethyl)-3-

(triflucromethyl}benzamide

F F
From 2-chloro-3-trifluoromethylbenzoic acid and t4,4-Difluoro-1-2-
(trifluoromethyDipyrimidin-5-yleyclohexyilmethanamine. LCMS (MF+): m/z = 502.1, i
(minutes, Method F)= 3.25

Example 3t6 ) . _
2-Chloro-N-((4,4-difluoro-1-(2-{difluoromethyl)pyrimidin-5-ylcyclohexylimethyl)-3-
methoxybenzamide

E

FOOF

From 2-chloro-3-methoxybenzoic acid and  (1-(2-{diflusromethyDpyrimidin-5-yi)-4,4-
difluorocyclohexylimethanamine. LCMS (MH+): m/z = 446.1, tp (minutes, Method F) =
2.82

Example 3u6
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2-Chloro-N-((4,4-difluoro-1-(2-(difluoromethy!pyrimidin-5-
ylcyclohexyimethyl)benzamide
F

F&N! o i

F'F
From 2-chlorobenzoic acid and (F-(2-(difluoromethyl)pyrimidin-5-yl)-4,4-
difluorocyclohexyDmethanamine. LCMS (MH+): m/z = 416.1, tz (minutes, Method F) =
2.83

Example 3v6
2,3-dichloro-N~((4,4-diflucro-1-(2-(difluoromethyl)pyrimidin-5-
ylieyclohexylymethyi)benzamide

F .
FJ\KN f o '
F F

From  2,3-dichlorobenzoic  acid  and  (1-(2-(difluoromethyl)pyrimidin-5-yl}-4,4-
difluorocyclohexylymethanamine. LCMS (MH+): m/z = 450.1, tp (minutes, Method F) =
298

Exampic 3wt
2—Chioro—N-((4,4~diﬂuor0—1~(2~(diﬂuor0methyl}pyrimidin—5—yl)oyclohexyl)methyl')—3-
fluorcbenzamide
F
F’J\f'N I O Ci
Na, N | SoF
L
FF

From  2-chloro-3-fluorobenzoic acid (1-(2-(diftuoromethypyrimidin-5-y1)-4,4-
diflucrocyclohexyl)methanamine. LCMS (MH+): nvz = 434.1, tg (minutes, Method F) =
2.88
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Example 356
2-Chloro-N-((4,4-difluoro- 1-(2-(difluoromethyl)pyrimidin-5-yl)cyclohexylymethyt)-3-
(trifluvoromethylybenzamide

F

From  Z2-chioro-3-trifluoromethylbenzoic (1-(2-(diftuoromethyl)pyrimidin-5-yl-4,4-
difluorocyclohexylymethanamine. LCMS (MH+}): m/z = 484.0, tx (minutes, Method F) =
3.07

Example 3v6
2,6-dichloro-N-((4,4-difluoro-1-{2-(difluoromethyl)pyrimidin-5-
ylieyclohexylymethylybenzamide

F F
From  26-dichlorobenzoic . acid  and  (1-(2-(diflucromethyl)pyrimidin-5-yi)-4,4-
difluorocyclohexylymethanamine. LCMS (MH+): nvz = 450.1, tr (minutes, Method F) =
293

Example 42
(+}-2-Chioro-N-[3-cyclopropyl-2-[6-(trifluoromethyl)-3-pyridyljpropyl Joenzamide

F'
F
P
F T// ﬂ ) (‘ZI
N:-\\\/, \\!//\\N/ J\\E/,/Q\__\
H H i H
J L

\jj/
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The racemic mixture which was prepared as described for example 3¢ was separated into the
two enantiomers by preparative SFC to yield the title compound. LCMS (MH+): m/z = 383.1,
tr (minutes, Method G) =2.5. []*%, 3= +13.66 (¢ = 3.0 mg/mL,CHCL)

And the corresponding enantiomer

Example 4b
{(-)-2-Chloro-N-{3-cyclopropyl-2-[6-(trifluoromethyl)-3-pyridyljpropyljbenzamide

LCMS (MH+)Y m/z = 383.1, tp (minutes, Method G) = 2.5. [a]ZG,DL* -13.0 (¢ = 30
mg/ml, CHCL)

Example 4¢

(+)-2,3-Dichloro-N-[3-cyclopropyl-2-[ 6-(trifluoromethyl)-3-pyridyl Jpropyl jbenzamide
F

i F
PN
FN o c
N\ /,E‘\\_,/’\. N,/JL\(/J:\\:\?/’CE
|
[ /J
. S

The racemic mixture which was prepared as described for example 3a was separated into the

two enantiomers by preparative SFC to yield the title compound. LCMS (MH+): mvz = 417.1,

t (minutes, Method G) = 2.64. [6]2%,p=+15.0 (¢ = 3.0 mg/mL,CHCE)

And the corresponding enantiomer

Example 44

{~)-2,3-Dichloro-N-{3-cyclopropyl-2- 6-(trifluoromethyl)-3-pyridylpropyl benzamide

LCMS (MH+): m/z = 417.1, tg (minutes, Method G) = 2.64. [oFn= ~12.0 (¢ = 3.0
mg/mL,CHCL)

Example de
(+)}-2-Chioro-N-[3-cyclopropyl-2-[6~(triflucromethyl)-3-pyridyljpropyl]-3-

(triflucromethylbenzamide

L

BT o
l | 1

g
:\\; //‘\_V:/'“\ N/‘\F/ Sy
! [hi % i

.

A

.
F

A

F

2

o
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The racemic mixture which was prepared n a similar manner to example 3a from 2-chloro-3-
trifluoromethylbenzoic  acid and  3-cyclopropyl-2-(6-triflusromethyl-pyridin-3-yl)-
propylamine was separated into the two enantiomers by preparative SFC to yield the title
compound. LCMS (MH+): m/z = 4511, tg (minutes, Mcthed G) = 3.11. {a}zO,D: +26.0 {c=
2.0 mg/mL.,CHCl)

And the corresponding enantiomer

Exammple 41

(-)-2-Chloro-N-] 3-cyclopropyl-2-f 6-(triflucromethyl)-3-pyridyl]propyl}-3~
(trifluoromethylybenzamide

CLCMS (MH+): mfiz = 451.1, tz (minutes, Method G) = 3.11. [o]*'p= 250 (c = 20

mg/mL,CHCl)

Exampie 4¢
{(-)-2,3-Dichloro-N-[2-(2-methylpyrimidin-5-y1}-3-[1-
(trifinoromethyl)cyclopropylpropylbenzamide

The racemic mixture which was prepared as described for example 3a was séparated. nto the
two enantiomers by preparative SFC to vield the title compound, LCMS (MH+): m/z = 432.0,
tr (ininutes, Method F) = 2.72. [6]20, 5= -34.0 (¢ = 4.5 mg/mL,CHCl)

And the corresponding enantiomer

Example 4h

(+}-2,3-Dichloro-N-[2-(2-methylpyrimidin-5-y[)-3-[1-
(trifluoromethyl)eyclopropytipropyt [benzamide

LCMS (MH+): m/z = 432.0, tx {minutes, Method F) = 2.72. {a]zo,})= 357 {c = 47
mg/mL,CHCE)

Example 4}
(-)-2-Chloro-N-[2-(2-methylpyrimidin-5-yl)-3-[1-

(rifluorornethylcyclopropylpropyl]benzamide
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The racemic mixture which was prepared in a similar manner to example 3a from 2-
chiorobenzoic acid and 2-(Z-methyl-pyrimidin-5-y1)-3-(1-trifluoromethyi-cyclopropyl)-
propylamine was separated mto the two cnantiomers by preparative SFC to yield the title
compound. LCMS (MHE=): vz = 398.1, tx (minutes, Method F) = 2.55. [o]?0.p= -25.5 (c =
5.1 mg/mL,CHCl)

And the corresponding enantiomer

Example 4j |

{(+)32-Chloro-N-{2-(2-methyipyrimidin-5-y1)-3-[ 1-
trifluoromethyl)cyclopropylipropyl lbenzamide

LCMS (MH+) m/z = 398.1, tr (minutes, Method F) = 2.55. [a*0p= 27.1 (c = 5.5
g/mL.CHCh)

Exampie 4k |
{+)-2-Chloro-N-[3-cyclopropy!-2-{ 6-(trifluoromethyl)-3-pyridyiipropyl}-3-methoxy-
benzamide
FF
BT o o«
o b e
N R -
H

f
. Lz

e

Mz
J

The racemic mixture which was prepared in a similar manner to example 3a from 2-chloro-3-
methoxybenzoic acid and 3-cyclopropyl-2-(6-triflucromethyl-pyridin-3-yl)-propylamine
was separated into the two enantiomers by preparative SFC to vield the title compound. LCMS
(ME): m/z =413.1, tr (minutes, Method G) = 2.84. [6]°C p=+20.9 (c = 0.86 mg/mL.CHCL)
Example 41
(-)-2-Chloro-N-[3-cyclopropyl-2-[6-{trifluoromethyl}-3-pyridylpropyl]-3-methoxy-benzamide
LOMS (MH+): m/z = 413.1, t (minutes, Method G) = 2.84. [o0.p= -22.09 (c = 0.86
mg/ml.,CHCL)
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Example 4m
(-)-2-chloro-N-{3-cyclopropyl-2-{6-(trifluoromethylypyridin-3-yDpropyl)-6-

fluorobenzamide

The racemic mixture which was prepared in a similar manner to example 3a from 2-chloro-6-
fluorchenzoic acid and 3-cyclopropyl-2-(6-(trifluoromethylypyridin-3-yl)propan-1-amine was
separated into the two enantiomers by preparative SFC to yield the title compound. LCMS
(MEF): m/z = 4011, tx (minutes, Method G) = 2.88. [6J20,p= -25.9 (c = 0.8] mg/mL,CHCL)
And the corresponding enantiomer

Example 4n

(+)-2-chloro-N-(3-cyclopropyl-2-(6-(trifluoromethy Dpyridin-3-yhpropyl -6-
fluorobenzamide

LOMS (MH+): m/z = 401.1, tp (minutes, Method G) = 2.88. [u)*%p= 259 (c = 0.81
mg/mL, CHCL)

Example 40

(-)-N-(3-cyclopropyl-2-(6-(trifluoromethylpyridin-3-yl)propyl)-2-methoxybenzamide

F
FM O MeO
N T N
H

The racemic mixture which was prepared in a similar manner to example 3a from 2-
methoxybenzoic acid and 3-cyclopropyl-2-(6-(triftuoromethyl)pyridin-3-ylpropan-l-amme
was separated into the two enantiomers by preparative SFC to yield the title compound. LCMS
(MEF): miz = 379.1, tg (minutes, Method G) = 3.01. [a20.p = -6.67 (¢ = 3.9 mg/mL,CHCI)

And the corresponding enantiomer
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Example 4p
(+)-N-(3-cyclopropyl-2-(6-(trifluoromethyl)pyridin-3-yhpropyl)-2-methoxybenzamide
LCMS (ME+): m/z = 379.1, t (minutes, Method G) = 3.01. [o]4°p = 6.89 (c = 4.3
mg/mL,CHCl)

Example 49
{-)-N-(3-cyclopropyl-2-(6-(trifluoromethyl}pyridin-3-ylpropyl)-2,6-diflucrobenzamide
. F

F = O F

The racemic mixture which was prepared in a similar manmer to example 3a from 2,6
difluorobenzoic acid and 3-cyclopropyl-2-(6-(triffuoromethyl)pyridin-3-yl)propan-1-amine

was separated into the two enantiomers by preparative SFC to yield the title compound. LCMS
(MH+): m/z = 385.1, t (minutes, Method G) = 2.92. [aJ*p = -35.71 (¢ = 0.84
mg'mL,CHCE) |

And the cotresponding enantiomer

Example 4v _
(+)-N-(3-cyclopropyl-2-(6-(trifluoromethyDpyridin-3-yhpropyl)-2,6-difiuorobenzamide
LCMS (MHB+) m/z = 385.1, tg {minotes, Method G) = 2.92. {a]ZO,D = 36.9 (¢ = 0.84
mg/mL, CHCls)

Exampie 4%
{(+)-2-chloro-N-(3-cyclopropyl-2-{6-(triflusromethylypyridin-3-yljpropyli)-5-
(methylsulfonyl)benzamide

I=

/‘??*“o
o)
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The racemic mixture which was prepared in a similar manner to example 3a from 2-chloro-5-
{methylsulfonyl)benzoic acid and 3-cyclopropyl-2-(6-(trifluoromethylpyridin-3-yDpropan-1 -
anmne was separated into the two enantiomers by preparative SFC to yield the title compound.
LCMS (MB+), m/z = 461.1, tx (minutes, Method F) = 2.98. [o]*,p= +28.75 (c = 03
mg/mL,CHCls)

And the corresponding enantiomer

Example 4t

(-)-2-chioro-N-(3-cyclopropyl-2-(6-(trifluoromethylypyridin-3-yDpropyi)-5-
(methyisutfonylybenzamide

LCMS (MH+): m/z = 461.1, tp (minutes, Method F) = 2.98, [a]*0,p= 27.0 (¢ = 1.0
mg/mL,CHChL)

Example 4u
(+3-2-chloro-N-(3-cyclopropyl-2-(6-(trifluoromethylypyridin-3-yhpropyl)-3-
fluorobenzamide

- F

F O i

The racemic mixture which was prepared in a similar manzer {o exémple 3a from 2-chloro-3-
flucrobenzoic acid and 3-cyclopropyl-2-(6-(triflucromethylypynidin-3-ylpropan-1-amine was
separated into the two enantiomers by preparative SFC to yield the title compound, LCMS
(MH+): miz = 4011, t (mimutes, Method G) = 2.61. [e]20,p= +28.13 (¢ = 1.6 mg/mL.CHCL)
And the corresponding enantiomer

Example dv

(-3-2-chloro-N-(3-cyclopropyl-2-{6-{trifluoromethyDpyridin-3-yhpropyl-3-
fluorobenzamide

LOMS (MH+): mvz = 401.1, t (minutes, Method G) = 2.61. [a]20,p= 2625 (¢ = 16
mg/mL, CHCls)

Example 4w
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(+)-2-chloro-N-(3-cyclopropyl-2-(6-fluoropyridin-3-y)propylbenzamide

poaae

H

The racemic mixture which was prepared in a similar manner to example 3a from 2-
chlorobenzoic acid and 3-cyclopropyl-2-(6-fluoropyridin-3-yl}propan-1-amine was separated
mto the two enantiomers by preparative SFC to yield the title compound. LCMS (MH+): m/z
= 333.1, tx (minutes, Method F) = 2.53. [¢]2%,p=+29.0 (¢ = 2.0 mg/mL,CHC)

And the corresponding enantiomer

Example 4%

(-)-2-chloro-N-(3-cyclopropyl-2-(6-fluoropyridin-3-ylypropyiYbenzamide

LCMS (MH+): m/z = 333.1, tp (minutes, Method F) = 2.53. [o]*p= -24.5 (¢ = 20
mg/mL,CHCl)

Hxample 4y
(+)-2,3-dichioro-N-(3-cyclopropyl-2-(2-methylpyrimidin-5-yl)propyl)benzamide

\E//N | o <l
N NS Ci
H

-

The racemic mixture which was prepared  a similar manner to example 3a from 2,3-
dichlorobenzoic  acid and 3-cyclopropyl-2-(2-methylpyrimidin-5-ylpropan-1-amine  was
separated mto the two enantiomers by preparative SFC to yield the title compound LCMS
(MEF): mfz = 364.1, tg (minutes, Method F) = 2.64. [a]20,p= +41.3 (c = 1.5 mg/mLCHCL)
And the corresponding enantiomer

Example 4z
(-)-2,3-dichioro-N-(3-cyclopropyl-2-(2-methylpyrimidin-5-vi)propylbenzamide

LCMS (MEH): miz = 364.1, tp (minutes, Method F) = 2.64. [0%p= -40.7 (¢ = 1.5
mg/mL,CHCl)

Example 4al
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(+)}2,3-dichloro-N-(3-cyclopropyl-2-(2-(trifluoromethylpyrimidin-5-
vhpropylbenzamide

- F
F>Lj//Nt o Cl
o

The racemic mixture which was prepared in 4 similar manner to example 3a from 2,3-
dichlorobenzoic acid and 3-cyclopropyl-2-(6-(trifluoromethylpyrimidin-3-yl)propan-1-amine
was separated mto the two enantiomers by preparative SFC 1o yield the title compound. LCMS
(ME+): m/z = 4181, tp (minutes, Method G) = 2.59. [a¥¥p= 2141 (¢ = 327
mg/ml., CHC)

And the corresponding enantiomer

Example 4bl

(-}-2,3-dichloro-N-(3-cyclopropyl-2-(2-(trifluoromethylpyrimidin-3-
yhpropyl)benzamide

LCMS (MFF): m/z = 418.1, g (minutes, Method G) = 2.59. [oJ*0,p= -22.00 (¢ = 3.0
mg/mL,CHCh)

Example dck
(+)-2-chloro-N-(3-cyclopropyl-2-(2-(trifluoromethylypyrimidin-5-ylpropyl)benzamide

e

The racemic mixture which was prepared i a similar manner to example 3a ffom 2-

chlorebenzoic acid and 3-cyclopropyl-2-(6-(tifluoromethylpyrimidin-3-ylpropan-1-amine

was separated imnto the two enantiomers by preparative SFC to vield the title compound. LCMS

(ME+): miz = 384.1, tx (minutes, Method F) = 2.66. [0]°0p= +23.68 (c = 549
mg/mL,CHC)
And the cormresponding enantiomer

Example 4d1
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(-)-2-chloro-N-(3-cyclopropyi-Z-(2-(trifluoromethypyrimidin-5-yhpropybenzamide
LCMS (MIT+): m/z = 384.1, tr (minutes, Method F) = 2.66. {cx]zo,])z 21.63 (¢ = 5.27
mg/mL,CHCE)

Example 4el
(+)-2-chiore-N-{3-cyclopropyi-2-(2-(trifluoromethylypyrimidin-5-ypropyli)-3-

flucrobenzamide

F M
F>j\(/ 1 o Ci
F ,

The racemic mixture which was prepared in a similar manner to example 3a from 2-chloro-3-
fluorobenzoic acid and 3-cyclopropyl-2-(6-(triflucromethyl)pyrimidin-3-yypropan-1-amine
was separated into the two enantiomers by preparative SFC to yield the fitle compound. LCMS
(MH+): mfz = 402.], tx (minutes, Method F) = 271. [o]0p= +24.77 (c = 444
mg/mL,CHCE)

And the corresponding enantiorner

Example 411
(-}-2-chloro-N-(3-cyclopropyl-2-(2-(trifluoromethyDpyrimidin-5-yDpropyl}-3-
fluorobenzamide

LCMS (MH®): miz = 4021, tg (minutes, Method F) = 2.71. [alP0.p= -21.77 (c = 4.50
mg/mb, CHCL)

Example 491
(+)}2-chloro-N-(3-cyclopropyl-2-(2-(triflucromethyypyrimidin-3-yipropy)-6-

fluorebenzamide

F
F‘>H//‘N| o ¢
H
F -
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The racentic mixture which was prepared in a similar manner to example 3a from 2-chlore-6-
fluorobenzoic acid and 3-cyclopropyi-2-(6-(trifluoromethyl)pyrimidin-3-ypropan- 1 -armine
was s¢parated into the two enantiomers by preparative SFC to yield the title compound. LCMS
(MH+): miz = 4021, tp (minutes, Method F) = 2.69. [ol'.p= +3556 (¢ = 2.25
mg/mL,CHCL)

And the corresponding enanticmer

Example 4h1
{-)-2~chloro~-N-(3-cyclopropyl-2-(2-(triftluoromethyDpyrimidin-5-yDpropyl -6~
fluorobenzamide

LCMS (MH#): mz = 402.1, t (minutes, Method F) = 2.69. [a]*0,p= -34.27 (c = 2.48
mg/mL,CHChE)

Example 4i1
(+)-2,3-dichloro-N-(3-cyclopropyl-2-(6-(2-hydroxypropan-2-yl)pyridin-3-
yDpropyhbenzamide |

OF
/‘ o Cl
Neg Nci
[l ; _

The racemic .mixture which wé,s pfepared m a similar manner to exampic 3a from 2,3-
dichlorobenzoic acid and 2-(5-(1-amino-3-cyclopropylpropan-2-ylipyridin-2-yDpropan-2-c]
was separated into the two enantiomers by preparative SFC to yield the title compound. LCMS
(ME+): m/z = 407.1, tp (minutes, Method F) = 1.98. [0]%0,p= +23.89 (¢ = 3.0 mg/mL.CHCL)
And the corresponding enantiomer

Example 4j1

(-)-2,3~dichloro-N-(3-cyclopropyl-2-(6-(2-hydroxypropan-2-yDpyridin-3-
yhipropylbenzamide

LOMS (MH®): miz = 407.1, tx (minutes, Method F) = 1.98. [a*°,p= -28.17 (¢ = 3.1
mg/mL, CHCE)

Example 4k1
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“(+)-2-chloro-N-(3-cyclopropyl-2-(2-(triflucromethypyrimidin-5-yDpropyl)-3-

methoxybenzamide

F
F N
1:>I\r/ i (3 Ci
N NMIOMB
H L,

The racemic mixture which was prepared in a similar manner to example 3a from 2-chioro-3-
methoxybenzoic acid and 3-cyclopropyl-2-(2-(trifluoromethypyrimidin-5-yl)propan- 1-amine
was separated into the two enanfiomers by preparative SFC to yield the title compound. LCMS
(ME): m/z = 414.0, ty (minutes, Method F) = 2.53. [0]20,p= +26.3 (c = 4.0 me/mL.CHCI)
And the corresponding enantiomer

Example 411
(-F-2-chloro-N-(3-cyclopropyl-2-(2-(trifluoromethylypyrimidin-5-ylpropyl)-3-
methoxybenzamide

LCMS (MH+): mvz = 414.0, ty (minutes, Method F) = 2.53. [a]*0,p= -29.5 (c = 37
mg/mL,CHCL)

Exampie 4mi
(+)-2-methyl-N-(3-cyclopropyl-2-(2-(trifluoromethyl)pyrimidin-5-yl)propyl)-3-
methoxybenzamide
F F N
F>‘\(/ | O
N T N OMe
H

The racemic mixture which was prepared in a similar manner to example 3a from 2-methyl-3-
methoxybenzoic acid and 3-cyclopropy-2-(2-(tafluoromethyhpynmidin-3-yi)propan- 1-amine
was separated into the two enantiomers by preparative SFC 1o yvield the title compound, LCMS
(MH+): m/z = 394.0, tw (minutes, Method F) = 2.59. [o]20.p= +26.8 (¢ = 3.90 mg/mL,CHCs)
And the corresponding enantiomer

Example 4nl
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(-3-2-methyl-N-(3-cyclopropyl-2-(2-(trifiucromethyDpyrimidin-5-yl)propyl)-3-
methoxybenzamide

LCMS (MH+): m/z = 394.0, tp (minutes, Method F) = 2.59. [a]20,p= -269 (c = 3.40
mg/ml,CHCly)

Example 4ol
(+)-2,6-dichloro-N-(3-cyclopropyl-2-(2-(trifluoromethyl jpyrimidin-5-
yDpropylbenzamide

= N
Fﬂ\’//l o ¢l
S
~H
cl” '

The racemic mixture which was prepared in a similar mammer to exampie 3a from 2,6-
dichlorobenzoic acid and 3-cyclopropyl-2-(2-(trifluoromethyl)pyrimidin-5-yl)propan-1-amine
was separated info-the two cnantiomers by preparative SFC to yield the title compound. LCMS
(MH+): m/z = 418.1, t (minutes, Method F) = 2.62. [a]?0,p= +21.87 (¢ = 3.2 mg/mL,CHCL)
And the corresponding enantiomer

Example 4pl

{(-}-2,6-dichloro-N-(3-cyclopropyl-2-(2-(trifluoromethypyrimidin-5-
yDpropyl)benzamide

LCMS (MH+): m/iz = 418.1, tg (minutes, Method ¥) = 2.62. [0120p= 2143 (c = 2.8
mg/mL,CHCL)

Example 491
{+)-2,6-dichloro-N-(3-cyclopropyl-2-2-(triflucromethyDpyridin-5-ylpropyl benzamide
e F
F = % O Cl
Na N
H
Gl

The racemic mixture which was prepared in a similar manner to example 3a fiom 2.6-

dichlorobenzoic acid and 3-cyclopropyl-2~(2-(irifluoromethyl)pyridin-5-y1)propan-1-amine
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was separated into the two enantiomers by preparative SFC to yield the title compound LCMS

(MEEH): m/z = 417.1, tg, (minutes, Method G) = 2.50. [o]20,p=+20.64 (¢ = 4.7 mg/mL,CHCl)
And the corresponding enantiomer

Example 4r1
(-)-2,6-dichloro-N-(3-cyclopropyl-2-(2-(trifluoromethyl)pyridin-3-yDpropyDbenzamide
LCMS (MHH): miz = 4171, tr (mimnutes, Method G) = 2.50. {a]zo,[F 203 (c = 3.5
mg/mL,CHCL)

Example 4s1
(+)-2,6-dichloro-N-(3-cyclopropyl-2-(2-methylpyrimidin-5-yl)propyl)benzamide

;}” X

The racemic mixture which was prepared m a similar manner to example 3a from 2,6-
dichlorobenzoic actd and  3-cyclopropyl-2-(2-methylpyrimidin-5-yl)propan-1-amine  was
separated mto the two enantiomers by preparative SFC to yield the title compound. LCMS
(MH): m/z = 364.1, tr (mmutes, Method F)=2.43. {a}zo,l)r: +15.42 {c =24 mg/mL CHCl3)
And the corresponding enantiomer

Example 4¢1
(-)-2,6-dichloro-N-(3-cyclopropyl-2-(2-methylpyrimidin-3-ylpropyl}benzamide

LCMS (MH+): m/z = 364.1, ty (minutes, Method F) = 243. [o]?0,p= -11.51 (c = 1.87
tg/mL, CHCH)

Example 4ul

{(+)-2-chloro-N-(3-cyclopropyl-2-methyl-2-2-(trifluoromethy)pyrimidin-5-
ylpropylibenzamide

F
F>!\(’N l o cl
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The racemic mixture which was prepared in a similar manner fo e¢xample 3a from 2-
chlorobenzoic acid and 3-cyclopropyl-2-methyl-2-(2-(trifluoromethyl)pyrimidin-5-yl)propan-
l-amine was separated info the two cnantiomers by preparative SFC to vield the title
compound. LCMS (MEH): m/z = 398.1, tx (minutes, Method F) = 2.62. [0]20,p=+13.77 (c =
5.30 mg/mL,CHCL)

And the corresponding enantiomer

Example 4vi

(-)—2—0h10m—N~(3-cjciopropyi—iz-methjrl—2-(2-(triﬂuoromethyi)pyrimidinn5-
yhpropyhbenzamide

LCMS (ME#): mvz = 398.1, ty (minutes, Method F) = 2.62. [620,p= -14.16 (c = 5.86
mg/mIL,CHCls)

Example 4x1
(+)-2-chloro-3-fluoro-N-(3-cyclopropyl-2-methyl-2-(2-(trifluoromethyl)pyrimidin-5-
yhpropyDbenzamide

F .
F.
N
?ﬁéﬁ/\ (? Cl -
Y

The racemic mixture which was prepared in a similar manner to example 3a from 2-chloro-3-
fluorobenzoic acid and 3-cyclopropyl-2-methyl-2-(2-(triffuoromethyDpyrimidin-5-yljpropan- I
amine was scparated into the two enantiomers by preparative SFC to vield the title compound.
LCMS (MH+Y, m/z = 416.1, tp (minutes, Method G) = 2.48. [0:]20,1): +13.80 (¢ = 5.87
mg/mL, CHCE)

And the corresponding enantiomer

Example 4v1 ‘
(-}-2-chloro-3-fluoro-N-(3-cyclopropyi-2-methyl-2-( 2-(trifluoromethypyrimidin-5-
yhpropylbenzamide

LCMS (MEH): mz = 416.1, tx (minutes, Method G) = 2.48. [a}*Vp= -13.85 (¢ = 5.63
mg/mL,CHCL)
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Example 421
{+)-2,3-dichloro-N-(3-cyclopropyl-2-methyl-2-2~(trifluoromethyDpyrimidin-5-
yl)propyi)benzamide

FF . .
Fﬂ\r/ J o Gl
H

The racemic mixture which was prepared in a similar manner to example 3a from 2,3-
dichlorobenzoic acid and 3-cyclopropyl-2-methyl-2-(2-(riftuoromethyDpyrimidin-5-ypropan-
l-amine was scparated info the two enantiomers by preparative SFC to vield the title
compound. LOMS (MH-+): m/z = 432.1, tg (minutes, Method G} = 2.58. [u]20.p= +17.42 (¢ =
6.6 mg/mL,CHCL)

And the corresponding enantiomer

Example 422
{-)-2,3-dichloro-N-(3-cyclopropyl-2-methyl-2-(2-(trifflucromethylpyrimidin-5-
vl)propyDbenzamide

LCMS (MH+): m/z = 432.1, tp (minutes, Method G) = 2.58. [0]*0,p= -17.32 (¢ = 6.6
mg/mL,CHCl)

Example 4b2
{(+)-2-chloro-N-(2-(2-methylpyrimidin-5-yl)-2-(tetrahydro-2H-pyran-4-
yhethyDbenzamide

\fN i o ¢
N\ N
H
o

The racemic mixture which was prepared m a similar manner to example 3a fom 2-
chlorobenzoic acid and 2-(2-methylpyrimidin-5-yl)-2-(tetrahydro-2H-pyran-4-yljethanamine
was separated into the two enantiomers by preparative SFC to yield the title compound. LCMS
(MH+): m/z = 360.1, tz (minutes, Method F) = 1.97/1.65. [a]ZD,D*—“ +43.43 (d = 1.75
mg/ml, CHCL)
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And the corresponding enantiomer

Example 4¢2

(—)~2-¢h10r0—N-(2—(2—methylpyrimidin-—5—yI)~2—(tetrahydro~2H—pyran—4-
yhethyl)benzamide

LCMS (MH+): m/z = 360.1, tr (minutes, Mcthod F) = 1.97. {a}zO,D: <3800 {c = 1.5
mg/mL,CHCL)

Esample 442
{(+)-2,3-dichloro-N-(2-(2-methylpyrimidin-5-yh-2-(tetrahydro-2 H-pyran-4-
ylyethyl)benzamide

N
Yl o Cl

Na Nj’lﬁc;
H

~o

The racemic mixture which was prepared m a similar manner to example 3a from 2,3-
dichlorobenzoic acid and 2-(Z-methylpyrimidin-3-y1)-2-(tetrahydro-2H-pyran-4-ylethanamine
was separated info the two enantiomers by preparative SFC to yield the title compound LCMS
(MEFH): miz = 394.1, t (minutes, Method F) = 188, [a]2°, = +57.50 (c = 2.0 mg/mL,CHCl:)
And the oorrcsﬁdfiding enantiomer

Example 4e2 _
{-»2,3-dichloro-N-(2-(Z-methylpyrimidin-5-yl}-2-(tetrahydro-2H-pyran-4-
yhethylibenzamide

LCMS (MH+): m/z = 394.1, t (minutes, Method F) = 1.88. [aJ20.p= -57.89 (¢ = 1.9
mg/mL, CHCL)

Exampie 4§2

(+)-2-chloro-N-(3-(|-(trifluoromethylcyclopropyl)-2-(2-(tnfluoromethylpyrimidin-5-
yDpropylibenzamide
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F.'
Fj\(/N ? ? cl

The tacemic mixture which was prepared in a similar manner to example 3a from 2-
chlorobenzoic acid and 3-(1-(trifluoromethyl)cyclopropy!)-2-(2<(triflucromethylpyrimidin-5-
yhpropan-1-amine was separated irrto the two enantiomers by preparative SFC to yield the title
compound. LCMS (MH+): m/z = 452.0, tr (minutes, Method F) = 3.03, [a]*0,p= 427.50 (¢ =
4,80 mg/mL, CHC)

And the comresponding enanticmer

Example 422 :
{-)-2-chloro-N~(3~( i -(trifluoromethyl)cyclopropyl)-2-(2-(trifluoromethyl)pyrimidin-3-
yhpropyhbenzamide _
LCMS (MH+): m/z = 4520, tx (minutes, Method F) = 3.03. [a]zO,D: -27.32 (c = 388"
mg/ml, CHCL)

Fxample 42
(+)-2,3-dichloro-N-{3-(1-(trifluoromethyljcyclopropyl)-2-(2-(triflucromethyDpyrimidin-
S-yDpropyl)benzamide '

The racemic mixture which was preparéd i a similar manner to example 3a from 2,3-
dichlorobenzoic acid and 3-(1-(trifluoromethyl)cyclopropyl)-2-(2-(triftuoromethypyrimidin-
S-yhypropan-l-amine was separated into the two cnantiomers by preparative SFC to vield the
title compound. LCMS (ME-): m/z = 486.1, t (minutes, Method F) = 2.77. [o]20.p= +31.03
(¢ = 5.80 mg/mL,CHCl:)

And the comresponding enantiomer

Example 4i2
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{-)-2,3-dichloro-N-(3-(1-(trifluoromethyl)cyclopropyl)-2-(2-(triflucromethyljpyrimidin-5-
vDpropyDbenzamide

LOMS (MHE+): m/z = 486.1, t (minutes, Method F) = 2.77. [0}*0.p= -31.87 (¢ = 5.02
mg/mL,CHCL)

Example 4§2
{(+)-2-chloro-3-fluoro-N-(3-(1-(trifluoromethylcyclopropyl)-2-(2-
(trifluoromethylpyrimidin-5-yDpropybenzamide

F
F 3l
Fx(/ l O Ci
N\ NJJ\‘@/F
H
F
g F

The racemic mixture which was prepared in a similar manner to example 3a from 2-chloro-3-
fluorobenzoic acid and 3-(1-(trifluoromethyl)cyclopropyl)-2-(2-(trifluoromethylypyrimidin-5-
yl)propan-1-amine was separated into the two enantiomets by preparative SFC to yield the title
compound. LCMS (MH+): m/z = 470.0, tx (minutes, Method F) = 3.07. [0]20,p= +28.85 (¢ =
3.05 mg/mL,CHCls) '

And the cotresponding enantiomer

Example 412

{-)-2-chloro-3-finoro-N-(3-( I-(trifluoromethylcyclopropyl)-2-(2-
(trifluoromethyl)pyrimidin-5-yDpropyl)benzamide

LOMS (MH+): m/iz = 4700, t (minutes, Method F) = 3.07. [oa}20,p= 2897 (c = 321
mg/ml., CHCL)

Fxampie 4i2

{(+)-2-chloro-N-(3-(1-(trifluoromethyl)cyclopropyl)-2-(2-{ trifluoromethylpyridin-5-
yhpropylbenzamide
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£
The racemic mixture which was prepared in a similar manner to example 3a from 2-
chlorobenzoic acid and 3-(I-(trifluoromethyl)cyclopropyl)-2-(2-(trifluoromethyhpyridin-3-
yljpropan-1-amine was separated into the two enantiomers by preparative SFC to yield the title
compound. LOMS (MH+): m/z = 451.1, tx (minutes, Method G) = 2.50. [a]*0.p= +33.55 (c =
3.07 mg/mL,CHCIy)
And the corresponding enantiomer
Example 4m?2
{(-)-2-chloro-N-(3-(1-(trifteoromethyl)cyclopropyl)-2-(2-(triflusromethylypyridin-5-
vhpropyljoenzamide
LCMS (MH+): miz = 451.1, ty (minutes, Method G) = 2.50. [a}20,p= -32.98 (¢ = 3.20
mg/ml,CHCL)

Example 4n2
(+)-2,3-dichloro-N-(3-(1-(triflucromethylcyclopropyl)-2-(2-(triflucromethylpyridin-5-
yhpropyDbenzamide

The racemic mixture which was prepared n a similar manner to example 3a fiom 2,3-
dichlorobenzoic acid and 3-(1-(trifluoromethyieyelopropyl)-2-(2-(triflusromethypyridin-3-
yhpropan-1-amine was separated into the two enantiomers by preparative SFC to yield the title
compound. LCMS (MEE): m/z = 485.1, tx (minutes, Method G) = 2.63. [¢]20,p=+27.63 (c =
1.52 mg/mL,CHCl) .

And the corresponding enantiomer

Example 42
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(-)-2,3~dichloro-N-(3-(1-(trifluoromethyl)cyclopropyl)-2~(2-(trifluoromethylpyridin-3-
yDpropyi)benzamide

LCMS (MH+): m/z = 485.1, tx (minutes, Method G) = 2.63. [a]*",p= -26.67 (c = 1.50
mg/mL,CHCE)

Example 4p2
(+)-2-chloro-3-fluoro-N-(3-(1-(trifluoromethylieyclopropyl)-2-(2-
(trifluoromethyl)pyridin-5-ylipropylbenzamide

The racernic mixture which was prepared in 2 similar manner to example 3a from 2-chloro-3-
fluorobenzoic acid and 3-(1-{trifluoromethyl)cyclopropyl)-2-(2-(trifluoromethyl)pyridin-5-
yl)propan-1-amine was separated into the two enantiomers by preparative SFC to vield the title
compound. LOMS (ME): m/z = 469.1, tr, (minutes, Method G) = 2.54. [0]20.0= +27.60 (c =
3.20 mg/mL,CHCl)

And the corresponding enantiomer

Example 4g2

{-)-2-chloro-3-fluoro-N-(3-(1-{triffuoromethyl)cyclopropyl)-2-(2-
(trifluoromethy!)pyridin-5-yl)propyhbenzamide

LCMS (MH+): miz = 469.1, te (minutes, Method G) = 2.54. [af20,p= -27.55 (c = 3.40
mg/mL,CHCl:)

Example 4¢2

{(+)}-2,3~dichloro-N-(2-{tetrahydro-2H~pyran-4-yl}-2-(2-{triflucromethy lpyrimidin-5-
yhethylibenzamide
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F>S// : o ¢
H
»

The racemic mixture which was prepared in a similar menner to example 3a from 2,3-
dichlorobenzoic acid and 2-(tetrahydro-2H-pyran-4-y))-2-(2-(trifluoromethyl)pyrimidin-5-
vlethanamine was separated into the two epantiomers by preparative SFC to yicld the title
compound. LCMS (MH+): m/z = 448.0, tr (minutes, Method F) = 2.72. [a]*0,py= +42.52 (¢ =
3.8 mg/mL,CHCL)

And the corresponding enantiomer

Exampie 452

(-)-2,3-dichloro-N-(2-(tetrahydro-2H-pyran-4-yb)-2-( 2-(trifluoromethyl)pyrimidin-5-
yhethyl}benzamide

LCMS (MH+) m/z = 448.0, {x (minutes, Method F) = 2.72, {ﬁ,]zo,])z -42.62 (c = 3.66
mg/ml, CHCL)

Example 42
(+)-2-chloro-N-(2-(tetrahydro-2H-pyran-4-y1)-2-(2-(trifluoromethyhpyrimidin-5-

yhethyl)benzamide

F /\i] O Gl

Tz

The racemic mixture which was prepared in a similar mamer to example 3a from 2-
chlorobenzoic  acid and  2-(tetrahydro-2H-pyran-4-y[}-2-(2-(iriftuoromethylypyrimidin-5-
vl)ethanamine was separated into the two enantiomers by preparative SFC to yield the title
compound. LCMS (MH+): m/z = 414.1, tr (minutes, Method F) = 2.54. [m}zo,[)z +38.57 {c=
2.80 mg/mL,CHCl)

And the corresponding enantiomer

Example 4ul
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(-)-2-chloro-N-(2-(tetrahydro-2H-pyran-4-y)-2-(2-(triflucromethylypyrimidin-5-
yhethyl)benzamide

LCMS (MH+): miz = 414.1, tg (minutes, Method F) = 2.54. [a2%,p= -38.13 (c = 320
mg/ml,,CHCL)

Example 4v2
(+)-2~chloro-3-fluoro-N-(2-(tetrahydro-2H-pyran-4-y)-2-( 2-{trifluoromethyDpyrimidin-
S-yDethyDbenzamide

The racemic mixture which was prepared in a similar manner to example 3a from 2-chloro-3-
fluorobenzoic  acid and  2-(tetrahydro-2H-pyran-4-y)}-2-(2-(trifluoromethyl)pyrimidin-5-
yhethanamme was separated into the two enantiomers by preparative SFC to yield the title
compound, LCMS (MH+}: m/z =432.1, tz (minutes, Method F) = 2.48, [(L]ZO,D“—“ +32.38 (¢ =
3.27 mg/mL,CHCls} |

And the eorresponding enantiomer

Example 4x2
(-)-2-chloro-3-fluoro-N-(2-(tetrahydro-2H-pyran-4-y)-2-2-(triflucromethylpyrimidin-5-
yhethylYbenzamide

LCMS (MH+): m/z = 432.1, tx (minutes, Method F) = 2.48. [a*C,p= -35.64 (¢ = 3.18
mg/mL,CHCls)

Example 4y2

(+}2-chloro-6-fluoro-N-(2-(tetrahydro-2H-pyran-4-y)-2-( 2-{trifluoromethylypyrimidin-
S-yDethyDbenzamide
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£

@)
The racemic mixture which was prepared in a similar manner to example 3a from 2-chloro-6-
fluorobenzoic  acid and  2-(tetrahydro-2H-pyran-4-y1)-2-(2-(trifluoromethylypyrimidin-5-
yhethanamine was separated into the two enantiomers by preparative SFC to vield the title
compound. LCMS (MH+): m/z - 432.1, tg (minutes, Method F) = 2.6, [a}zo,Dx +37.86{c=
4.20 meg/mL.CHCh)
And the corresponding enantiomer
Example 422
(+)-2-chloro-6-fluoro-N-{2-(tetrahydro-2H-pyran-4-y1)-2-(2-(trifluoromethyl)pyrimidin-5-
vlethylYbenzamide
LCMS (MH+): m/z = 432.1, t (minutes, Method F) = 2.6. [a]*0.p= -37.86 (c = 3.83
mg/mL.,CHCL)

Example 4a3
(+)-2,6-dichloro-N-(2-phenyl-2-(6-(trifluoromethyl)pyridin-3-yl)ethyl)benzamide

= F
F /J g)C!
0
H
/I Ci
W

The racernic mixture which was prepared m a similar manner to example 3a from 2,6-
dichlorobenzoic  acid and  2-phenyl-2-(6-(trifluoromethyl)pyridin-3-yl)ethanamine  was
separated io the two enantiomers by preparative SFC to yield the title compound. LCMS
(VIE+): m/z. = 439.1, tg (minutes, Method G) = 2.76. [0]20,p= +3.18 (¢ = 6.38 mg/mL,CHCL)
And the corresponding enantiomer

¥xample 4b3
(-}-2,6~dichloro-N-(2-phenyl-2-(6-(trifluoromethyl)pyridin-3-yl)ethyl)benzamide
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LCMS (MH*): m/z = 439.1, tg (minutes, Method G = 2.76. [o]*0,p= -4.19 (¢ = 7.8
mg/mL CHCL)

Example 4¢3
{t)-2,3-dichloro-N-(2-(4-fluorophenyl)-2-(6-(trifluoromethyl)pyridin-3-
ylethyhbenzamide

Ci

N Cl

‘ P

The racemic mixture which was prepared in a similar manner to example 3a from 2,3-
dichlorobenzoic acid and 2-(4-fluorophenyl)-2-(6-(triftuoromethyl)pyridin-3-y)cthanamine
was separated mto the two enantiomers by preparative SFC to yield the title compound, LCMS
(MEE): m/z = 457.0, tr (minutes, Method G) = 3.02. [u]2%, b= +4.17 (¢ = 3.04 mg/mL.CHCL)
And the corresponding enantiomer

Example 4d3

(-)-2,3-dichloro-N~2-(4-fluorophenyl)-2-(6-(trifluoromethypyridin-3-
yhethyDbenzamide |

LCMS (MBE+)y miz = 4570, t (minutes, Method G) = 3.02. [a]zO,Dx 431 (¢ = 3.64
mg/mL,CHCL)

Example 4¢3 _
(+)-2-chioro-N-(2-(4-fluorophenyl)-2-(6-(trifuoromethy lypyridin-3-ylethyYbenzamide

o
?ﬂ\(,l

The racemic mixture which was prepared in a similar manner to example 3a fiom 2-

chlorobenzoic acid and 2-(4-fluoropheny!)-2-(6~(trifluoromethyl)pyridin-3-yl)ethanamine was
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separated into the two enantiomers by preparative SFC to vield the title compound, LCMS

(ME+): mv/z = 423 1, tx (minutes, Method G) = 2.58. [oa]*Y,p=+18.1 (¢ = 5.22 mg/mL,CHCl)
And the corresponding enantiomer

Example 413
(-)-2-chloro-N-(2-(4-fluorophenyl)-2-(6-(triflusromethyypyridin-3-yliethylYbenzamide
LCMS (MHE+): m/z = 423.1, tp (minutes, Method G) = 2.58. [6]O,p= -16.1 (c = 5.26
me/mL,CHCL)

Example 423 _
(+y-2-chloro-3-fuoro-N-(2-(4-fluorophenyl}-2-{6-(irifluoromethy)pyridin-3-
yDethyl}benzamide '
e F
F ‘ o d
‘ F
MNa N
H
F

The racemic mixture which was prepared in a similar manner to example 3a from 2-chloro-3-
flucrobenzoic acid and 2-(4-fluorophenyl)-2-(6-{tiifluoromethyl)pyridin-3-ylethanamine was
separated into the two enantiomers by preparative SFC to vield the title compound. LCMS
(MEF): m/z = 41,1, tg (minutes, Method G) = 2.63. [0]20,p= +10.60 (¢ = 5.6 mg/mL,CHCl:)
And the corresponding enantiomer

Example 4h3
{(-)-2~chloro-3-fluoro-N-(2-(4-fluorophenyl}-2-(6-(triflucromethy pyridin-3-
yhethyl)benzamide

LCMS (ME+): miz = 441.1, tg (minutes, Method G) = 2.63. [¢]*",p= -10.96 (c = 52
mg/mL,CHCL) '

Exampte 4i3

(+)-2-chloro-6-fluoro-N-(2-(4-fluorophenyl)-2-(6-(triflucromethyypyridin-3-
yhethyl)benzamide
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The racemic mixture which was prepared in a similar manner to example 3a from 2-chloro-6-
fluorobenzoic acid and 2-(4-fluorophenyl)-2-(6-(iriflucromethylypyridin-3-yl)ethanamine was
separated mto the two epantiomers by preparative SFC to yield the title compound LCMS
(MBH): m/z = 441.0, tx (minutes, Method G) = 2.86. [a17%,p= +17.1 (¢ = 4.44 mg/mL,CHCL)
And the corresponding enantiomer

Example 4j3

{(-)-2-chloro-6-fluoro-N-{2-(4-fluorophenyl)-2-(6-(triflnoromethyDpyridin-3-
vlethyDbenzamade

LOMS (MH+): m/z = 441.0, tp (minutes, Method G) = 2.86. [a}?0,p= -15.7 (c = 4.58
mg/mL. CHCL)

Example 453
(+)-2,3-dichloro-N —{2-’4—ﬂu0réphéﬁyl}—2-(2-(Hiﬂuorﬁmetﬁy}}pyrimidin—S—
yhethyl)benzamide
Ci
S Cl
| o

The racemic mixture which was prepared in a similar manner fo example 3a from 2,3-
dichiorobenzoic acid and 2-(4-fluorophenyl}-2-(2-(trifluoromethyl jpyrimidimn-5-yi)ethanamine
was separated into the two enantiomers by preparative SFC to yield the title compound. LCMS
(MEF): m/z = 458.0, tg (minutes, Method G) = 2.91. [a]20,p= +14.2 (c = 8.50 mg/mL,CHCl)
And the corresponding enantiomer

Example 413
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(~)-2,3-dichloro-N-(2-(4-fluorophenyl)-2-(2-(trifluoromethylpyrimidin-5-
yhethyhbenzamide

LCMS (MH+): m/z = 458.0, t (minutes, Method G) = 2.91. [a]*%p= -14.3 (¢ = 7.90
mg/mL,CHCl)

Example 4m3
(F)-2-chloro-N-{2-(4-fluorophenyl)-2-(2-(triflucromethyDpyrimidin-5-
yhethyl)benzamide

F

g*ﬁ”ﬁ o ¢
e

Na

ITZ

F
The racemic mixture which was prepared in a similar manner to example 3a from 2-
chlorobenzoic acid and 2-(4-fluorophenyl)-2-(2-(trifluoromethylypyrimidin-5-yethanamine
was separated into the two cnantiomers by preparative SFC to yield the title compound. LCMS
(MH+): m/z = 424.1, ty (mimutes, Method F)= 3.19. [0120, p= +16.4 (¢ = 6.80 mg/mL,CHCL)
And the ceﬁespending enantiomer
Example 4n3
{-}-2-chloro-N-(2-{4-fluorophenyl)-2-(2~(trifluoromethyl)pyrimidin-5-yhethyl)benzamide
LOMS (MH®): m/z = 424.1, tp (minutes, Method F) = 3.19, [0120p= -143 (¢ = 640
mg/mL,CHCls)

- Example 403

(+)-2-chloro-3-fluoro-N-(2-(4-fluorophenyl}-2-(2-(trifluoromethypyrimidin-5-
vllethylibenzamide

E
F

=

ﬁYi\i i o o
N N,“\@,F
H
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The racemic mixture which was prepared in a simifar manner to example 3a from 2-chioro-3-
fluorobenzoic acid and 2-(4-fluorophenyl)-2-(2-(triftuoromethyl)pyrimidin-5-yl)ethanamine
was separated mito the two enantiomers by preparative SFC to yield the title compound, LCMS
(MH-+): m/z = 442.1, tg (minutes, Method F) = 324, [0]2",p= +12.8 (¢ = 6.8 mg/mL,CHCL)
And the corresponding enantiomer

Fxample 4p3
(—}-2-(:hi01‘{)~3-ﬁ.uoro--Nu-(Zm{4—-ﬂuomphs:njrl)&-(2-(I’triﬂu01"011’1@’&1’1}/1)p»yrimiciin~5w
ylethybenzamide

LCMS (MH+): m/z = 442.1, t (minutes, Method F) = 324. [0l¥0p= -123 (¢ = 70
mg/ml, CHCL)

Example 4¢3
(+)-2-chloro-6-fluoro-N-(2-(4-fluoropheny!l)-2-(2-(trifluoromethylypyrimidin-5-
yhethyl)benzamide

The racemic mixture which was prepared in a similar manner to example 3a from 2-chloro-6-
fluorobenzoic acid and 2-(4-fluorophenyl)-2-(2-(trifluoromethylpyrimidin-5-ylethanamine
was separated 1nto the two enantiomers by preparative SFC to yield the title compound. LCMS

(MEF): m/z = 442.0, ty (minutes, Method F) =299, [a]?%,p=+18.1 {c = 4.0 mg/m,CHCL)

And the corresponding enantiomer

Example 4¢3
(-)-2-chloro-6-fluoro-N-(2-(4-fluorophenyt)-2-(2-(triflucromethylpyrimidin-5-
yhethyDbenzamide

LCMS (MH*): m/z = 4420, tp (minutes, Method F)} = 2.99, [a]zo,})ﬂ -16.1 (¢ = 4.0
mg/mL,CHCE)

Example 4¢3
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(+)-2-chloro-N-(2-(4,4-difluorocycichexyl)-2-(2-(trifluoromethyDpyrimidin-5-

yhethyDybenzamide
F i N
Fj\/f | o c
H
F F

The racemic mixture which was prepared in a similar manner to example 3a from 2-
chlorobenzoic  acid and  2-(44-difluorocyclohexyl)-2-(2-(trifluoromethyDpyrimidin-5-
yhethanamine was separated info the two enantiomers by preparative SFC o yield the title
compound. LCMS (MH+): m/z = 448.1, t (minutes, Method F} = 2.95. [a}*Y,p=+28.00 (c =
1.5 mg/mL,CHCL)

And the corresponding enantiomer

Example 413

- (-)-2-chloro-N-(2-(4,4-difluorocyclohexyl)-2-(2-(trifluoromethyl)pyrimidin-5-

ylethy)benzamide

LCMS (MH+): m/z = 448.1, tp (minutes, Method F) = 2.95. [o]20,p= 28.83 (c = 1.63
mg/mb,CHCE)

¥xample 4u3
{(+)-2,3-dichloro-N-(2-(4,4-difluorocyclohexyl}-2-(2-(trifluoromethylpyrimidin-5-
yhethyl)benzamide

F

>l\//N ! o c
N NJ\‘CE
H O

FF

F
F

The racemic mixture which was prepared mn a similar manner to example 3a from 2,3-
dichlorobenzoic  acid  and  2-(4.4-difluorocyclobhexyl)-2-(2-(trifluoromethyDpyrimidin-5-

yhethanamine was separated into the two enantiomers by preparative SFC to yield the title

a5
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compound. LCMS (MH+): m/z = 482.1, t (minutes, Method G) = 2.76. [6]2%,p= +24.29 (¢ =
0.70 mg/mL.CHCl) |

And the corresponding enantiomer

Example 4v3
(-)-2,3-dichloro-N-(2-(4,4-difluorocyclohexyl}-2-(2-(trifluoromethypyrimidin-5-
yhethyl)oenzamide

LCMS (MH+): m/z = 482.1, 1y, (minutes, Method G) = 2.76. [0]20,p= -23.46 (c = 0.81
mg/mL,CHCl)

Example 4x3
(+)-2-chioro-6-fluoro-N-(2-(4,4-diflucrocyclohexyl)-2-(2-(triflusromethyl)pyrimidin- 5-
yhethylybenzamide

F

XﬁNt O Ci
H
F

F7 °F

F
F

The racemic mixture which was prepared in a similar manner to example 3a from 2-chloro-6-
fluotobenzoic  acid  and  2-(44-difluorocyclohexyl)-2-(2-(triflucromethylpyrimidin-5-
yhethanamine was separated into the two efiantiomers by preparative SFC to vield the title
compound. LCMS (MFE): m/z = 466.1, tx (minutes, Method F) = 2.97. [o]20 = +36.00 (c =
1.50 mg/ml.CHCl)

And the corresponding enantiomer

Example 4v3
(-)-2-chlore-6-fluoro-N-(2-(4,4-difluorocyclohexyl)-2-(2-(trifluoromethylpyrimidin-5-
yhethylybenzamide

LCMS (MEH): miz = 466.1; t, (minutes, Method F) = 2.97. [0]20,p= -34.80 (¢ = 1.50
mg/mL,CHCL)

Example 423
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(%)-?.mchloro« 3-fluoro-N-(2-(4,4-difluorocyclohexyl)-2-(2-(trifluoromethylypyrimidin-5-
yhethyDbenzamide

F
F>l\’//N‘“§\ o ¢l

Na - F

Iz

F F
The racemic mixture which was prepared in a similar manner to example 3a from 2-chloro-3-
fluorobenzoic  acid  and  2<(4,4-difluocrocyclohexyl}-2-(2-(trifluoromethyl)pyrimidin-5-
ylyethanamine was separated into the two enantiomers by preparative SFC to yield the title
compound. LCMS (MH+): m/z = 466.1, tr (minutes, Method F) = 2.67. [af20 = +28.57 (c =
0.56 mg/mL,CHCh)
And the corresponding enantiomer
Example 424
{-)-2-chloro-3-fluoro-N-(2-(4,4-difluorocyclohexyi)-2-(2-{trifluoromethyl)pyrimidin-5-
ylethyDbenzamide

LCMS (MH+): m/z = 466.1, tg (minutes, Method F) = 2.67, [a*0.p= -28.83 (¢ = 061

mg/mL,CHCl)

Example 4b4
(+)-2,3-dichioro-N-(2-(4,4-diflucrocyclohexyl)-2-(2-methylpyrimidin-5-
yhethyl}benzamide

\er o cl

N Ncs
H ~

F F
The racemic mixture which was prepared in a similar mamer to example 3a from 2,3-
dichlorobenzoic acid and 2-{44-difluorocyclohexyl)-2-(2-methylpyrimidin-5-yl)ethanamine
was separated into the two enantiomers by preparative SFC to yield the title compound, LCMS
(MH+): m/z = 448.1, ty (minutes, Method F) = 2.95. [6]20, = +49.6 (¢ = 4.8 mg/mL,CHCL)

And the corresponding enantiomer
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Example 4c4

(-)-2,3-dichloro-N-(2-(4,4-difluorocyclohexyl)-2-(2-methylpyrimidin-5-
yhethylbenzamide

LCMS (MH+): miz = 448.1, tp (minutes, Method F) = 2.95, [a]*.p= 47.0 (c = 5.20
mg/mL,CHCL)

Example 4d4
(+)-2-chloro-N-3-cyclopropyl-2-(6-(difluoromethyDpyridin-3-yDpropyl }benzamide

F = o Cl

=z

The racemic mixture which was prepared in a similar manner to example 3a from 2-
chlorobenzoic acid and 3-cyclopropyl-2-(6-(difluoromethyl)pyridin-3-yi)propan-1-amine was
separated into the two enantiomers by preparative SFC to vield the title compound. LCMS
(ME+): m/z = 365.1, tg (minutes, Method F) = 297. [OL]ZO,})m +21.00 (¢ = 3.00
mg/mL.,CHCl)

And the corresponding cnantiomer

Example ded
(-)-2-chloro-N-(3-cyclopropyl-2-{6-(difluoromethyl}pyridin-3-yl)propyl)benzamide
LOMS (ME+): m/z = 365.1, tg (minutes, Method F) = 2.97. [a*0p= -20.00 (c = 2.90
mg/mL,CHCl)

Example 4§4 =
(+)-2,3-dichloro-N-(3-cyclopropyl-2-(6-(difluoromethypyridin-3-yDpropylYoenzamide

The racemic mixture which was prepared in a similar manner to example 3a from 2,3-

dichlorobenzoic acid and 3-cyclopropyl-2-(6-{difluoromethylypynidin-3-yl)propan-1-amine was
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separated mio the two enantiomers by preparative SFC to yield the title compound. LCMS
(MH+): m/z = 3991, t (minutes, Method G) = 2.57. [a*O.p= +2045 (c = 2.20
mg/ml,CHCl)

And the corresponding enantiomer

Example 4g4
(=)-2,3-dichloro-N-(3-cyclopropyl-2-(6-(diflusromethylypyridin-3-vipropylYbenzamide
LCMS (MH#): mfz = 399.1, t (minutes, Method G) = 2.57. [0l*%,p= -19.43 (¢ = 2.1
mg/mL,CHCh)

Example dhd
(+}-2-chloro-3-fluoro-N-(3-cyclopropyl-2-(6-(difluoromethyl)pyridin-3-
yhpropyhbenzamide

F N
F = o Cci
[ 1
Na NF
H

The racemic mixture which was prepared in a similar manner to example 3a from 2-chloro-3-
fluorobenzoic acid and 3-cyclopropyl-2-(6-(diftuoromethyl)pyridin-3-yljpropan-1-amine was
se;ﬁarated nto thé .ﬂ;vo enantiomers by preparative SFC to vield the title compound. LCMS
(MH+): mvz = 383.1, tx (minutes, Method F) = 3.02. [o]0p= +21.03 (¢ = 2.90
mg/mL,CHCls)

And the corresponding enantiomer

Example 4i4 _
(-)-2-chloro-N-(3-cyclopropyl-2-(2-{trifluoromethyl)pyridin-5-ylypropyl )-6-
fluorobenzamide

LOMS (MH+): vz = 3831, t (minutes, Method F) = 302, [0)20,p= 2040 (¢ = 2.50
mg/mL,CHCL)

Example 4j4

{+)-2-chloro-3-methoxy-N-(3-cyclopropyl-2-(6-(diflucromethyl)pyridin-3-
yhpropyl)benzamide
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The racemic mixture which was prepared in a similar manner to example 3a from 2-chloro-3-
methoxybenzoic acid and  3-cyclopropyl-2-(6-(difluoromethyl)pyridin-3-vljpropan-1-amine
was separated into the two enantiomers by preparative SFC to yield the title compound. LCMS
(MH+): m/z = 3951, tx (minutes, Method F) = 296. [a20p= +2821 (¢ = 2.80
mg/mL,CHCL)

And the comresponding enantiomer

Example 4k4

{-)-2-chloro-3-methoxy-N-(3-cyclopropyl-2-{6-(difluoromethyl ypyridin-3-
yhpropyljbenzamide

LCMS (MH+): mvz = 395.1, te (minutes, Method Fy = 2.96. [0]20.p= 2821 (c = 2.80
mg/mL,CHCL) |

Example 44
(+)-2,4-dichloro-N-(3-cyclopropyl-2-(6-(difluoromethyl)pyridin-3-y1)propybenzamide

F - I o Ci
H ;
-G

The racemic mixture which was prepared in 2 similer manner to cxample 3a from 2,4-
dichlorobenzoic acid and 3-cyclopropyl-2-(6-(difluoromethylipyridin-3-yl)propan-1-amine was
separated mio the two enantiomers by preparative SFC to vield the title compound. LCMS
(MH+): iz = 399.1, tg (minutes, Method G} = 2.61. [aJ*Op= +20.58 (¢ = 2.40
mg/mL,CHCE)

And the corresponding enantiomer

Example 4md
(-)-2,4-dichloro-N-(3-cyclopropyl-2-(6-(difluoromethylypyridin-3-yDpropylYbenzamide
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LOMS (MH+): m/z = 399.1, tp (minutes, Method G) = 2.61. [o]*0,p= -30.22 (c = 2.78
mg/mL,CHCl)

Example 4n4 _
(+)3-2,6~dichioro-N-(3-cyclopropyl-2-(6-(difluoromethyl)pyridin-3-yl)propyl)benzamide

F /i o dl
H
Ci

The racemic mixture which was prepared in a similar manmer to example 3a from 2,6-
dichlorobenzoic acid and 3-cyclopropyl-2-(6-{difluoromethybpyridin-3-yhpropan- 1-amine was
separated into the two enantiomers by preparative SFC to vield the title compound. LCMS
(MHH): miz = 399.1, tz (minutes, Method F) = 306. [0]*0p= +31.97 (¢ = 1.22
mg/ml,CHCh)

And the corresponding enantiomer

Example dod |
(-)-2,6-dichloro-N-(3-cyclopropyl-2-(6-(difluoromethyipyridin-3-yhpropyl)benzamide
LCMS (MH+): m/z = 399.1, tg (minutes, Method F) = 3.06. [« p= 3025 (¢ = 162
mg/ml, CHCL)

Exampie dp4d

(+)-2-chloro-N-(3-cyclopropyl-2-(2-(diflucromethyl)pyrimidin-5-yipropylbenzamide

F

;:J\r;"" l o ci

N

Tz

The racemic mixture which was prepared in a similar manner to example 3a from 2-
chiorobenzoic acid and 3-cyclopropyh-2-(6~(diflucromethyl)pyrimidin-3-ylypropan-1-amine
was separated into the two enantiomers by preparative SFC to yield the title compound, LCMS
(MH+): miz = 366.1, ty (minutes, Method F) = 2.84. [o]*Cp= +26.75 (¢ = 243
mg/mL,CHCE)

175



10

15

20

23

WO 2014/057078 PCEIEPZ013/071247

And the corresponding enantiomer

Exampie 4q4
(-)-2-chloro-N-(3-cyclopropyl-2-(2-(difluoromethyDpyrimidin-3-yDpropyl jbenzamide
LCMS (MH#): m/z = 366.1, tx (minutes, Method F) = 2.84 [o}*0p= -24.52 (c = 2.08
mg/mL,CHCl)

Example drd
{(+)-2,3-dichloro-N-(3-cyclopropyi-2-(2-(difluoromethyDpyrimidin-5-
yDpropyl)benzamide

F
| H |
o >

The racemic mixture which was prepared in a similar manner to example 3a from 2,3-
dichlorobenzoic acid and 3-cyclopropyl-2-(6-(difluoromethylypyrimidin-3-yl)propan-1-amine
was separated into the two enantiomers by preparative SFC to vield the title compound, LCMS
(MH®): mz = 400.1, t (minutcs, Method F) = 3.00. [o20p= +2420 (¢ = 281
my/mL,CHCL)

And the cofresponding enantiomer

Example 484
(-}-2,3~dichloro-N-(3-cyclopropyl-2-(2-(diflucromethyypyrimidin-5-yDpropyl foenzamide
LCMS (MH+): miz = 400.1, tx (minutes, Method F) = 3.00. [0l0,p= -27.31 (c = 2.38
mg/ml. CHCL)

Example 4t4
{(+)}-2-chioro-3-fluoro-N-(3-cyclopropyl-2-(2-(difluoromethylypyrimidin-5-
vhpropyDbenzamide

e

T

Mo

T
N/
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The racemic mixture which was prepared in a similar manner to example 3a from 2-chloro-3-
fluorobenzoic acid and 3—cyciopropy]'—2—(6-(diﬂuommethyi)pyrhxﬁdin%-yl)propan~1~amine
was separated into the two enantiomers by preparative SFC to yield the title compound. LCMS
(MHE+): mz = 3841, tp (minutes, Method F) = 290. [013%p= +20.59 (¢ = 4.08
mg/mlL,CHCl;)

And the corresponding enantiomer

Exampie 4ud

(é)nznchloro~3-f1uoro-N-(3-cyckopropyl-?.u(fzw(diﬂuoromcthyl)pyrimidin—5—
yhpropyl)benzamide

LOMS (MEH): m/z = 384.1, ty (minutes, Method ¥) = 290. faPV,p= 2087 (c = 4.12
mg/mL,CHCL)

Example dvd
(+)-2-chloro-3-methoxy-N-(3-cyclopropyl-2-(2-{difluoromethyl)pyrimidin-3-
yhpropyijbenzamide

F
F)\éN o Ci

N JY\Q )Hi)%g,oavie

v 7

The racemic mixture which was prepared in & similar manner to example 3a from 2-chloro-3-
methoxybenzoic acid and 3-cyclopropyl-2-{6-(difluoromethyl)pyrimidin-3-vl)propan-1-amine
was separated mito the two enantiomers by preparative SFC to yield the title compound. LCMS
(MH+): miz = 3961, t (minutes, Method F) = 2.84. [aF0p= +24.50 (¢ = 4.98
mgmL,CHC)
And the corresponding enantiomer
Example 434
(-)-2-chloro-3-methoxy-N-(3-cyciopropyl-2-(2-{difluorometivDpyrimidin-5-
yhpropylibenzamide
LCMS (MH+): m/z = 396.1, tp (minutes, Method F) = 2.84. [a]zo,];)ﬁ 2519 (c = 5.16
mg/mL,CHCL)
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Example 4y4
(+)-2,4-dichloro-N-(3-cyclopropyl-2-(2-(difluoromethyl)ypyrimidin-5-
yhpropyl)benzamide

F’J\(/N ! o ¢
H
Cl

The racemic mixture which was prepared in 2 similar manner to example 3a fiom 2,4-
dichlorobenzoic acid and 3-cyclopropyl-2-(6-(diftuoromethyl)pyrimidin-3-yljpropan-1-amine
was separated into the two enantiomers by preparative SFC to vield the title compound. LCMS
(ME): m/z = 400.1, t (minutes, Method F) = 3.04. [oVp= +2845 (c = 4.64
mg/mL,CHCL)

And the corresponding enantiomer

Example 424 |
(=}-2,4-dichloro-N-(3-cyclopropyl-2-(2-(difluoromethy)pyrimidin-5-ylpropyl )benzamide
LCMS (MH+): m/z = 400.1, tu (minutes, Method F) = 3.04. [a}zo,{)z -28.60 (¢ = 479
mg/mL,CHCl)

Example 435
(+)-2,6-dichloro-N-(3-cyclopropyl-2-(2-(difluoromethyl )pyrimidin-5-
yhpropylibenzamide

F

F)\(/N l o
Na "
H
Ci

The racemic mixture which was prepared in a similar manner io example 3a from 2,6~
dichlorobenzoic acid and 3-cyclopropyl-2-(6-(diflucromethylpyrimidin-3-yDpropan-1-amine
was separated into the two enantiomers by preparative SFC to yield the title compound. LCMS
(MH+): m/z = 400.1, tp (minutes, Methed F) = 293 {0:]20,}_“)= +1843 (¢ = 3.8
mg/mL,CHCL:)

And the corresponding enantiomer
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Exampie 4b5
{-)-2,6-dichloro-N-(3-cyclopropyl-2-(2-(difluoromethyDpyrimidin-5-yl)propyl)benzamide
LCMS (ME+): mvz = 400.1, t (minutes, Method F) = 2.93. [a*Op= -1851 (c = 4.16
mg/mL, CHCL)

Example 4¢5
(+)-2-chlore-N-[( 3-cyclopropyi-2-[2-(difiuoromethy Dpyrimidin-5-y1]-2-methyl-

propyljbenzamide

e
a%

The racemic mixture which was prepared in a similar manner to example 3a from 2-
chiorobenzoic acid and 3-cyclopropyl-2-(6-(difluoromethyl)pyrimidin-3-yl)-2-methyl-propan-
l-amine was separated into the two enantiomers by preparative SFC to yield the title
compound. LCMS (ME+): m/z=380.1, tg (miriutes, Method F) = 2.82. [a}*" p=+11.73 (¢ =
5.20 mg/mL,CHCls)

And the coresponding enantiomer

Example 4d5
(-)-2-chloro-N-[(3-cyciopropyl-2-[2-(difluoromethylpyrimidin-5-yi}-2-methyl-
propylJbenzamide. LCMS (MH+): miz = 380.1, tx (minutes, Method F) = 2.82. [6]2%,p= -
1347 (c= 527 mg/ml.,CHCl)

Example 4e5
(+)-2,4-Dichioro-N-[(3-cyclopropyl-2-{ 2-(difluoromethylypyrimidin-5-y1]-2-methyi-
propyljbenzamide
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The racemic mixture which was prepared in a similar manner to example 3a from 2.4-
dichlorobenzoic  acid  and  3-cyclopropyl-2-(6-(difluoromethyl)pyrimidin-3-yl)-2-methyl-
propan-1-amine was separated into the two enantiomers by preparative SFC to vield the title
compound. LCMS (MEH): m/z = 414.1, tr, (minutes, Method F) = 2.99. [o20,p=+17.16 (c =
5.07 mg/mL,CHCls)

And the corresponding enantiomer

Example 4£5
{-)-2,4-Dichloro-N-{(3-cyclopropyl-2-[2-(difluoromethyl)pyrimidin-5-y1]-2-methyl-
propylibenzamide. LCMS (MEH): m/z = 414.1, ty (minutes, Method F) = 2.99. [6}20 p= -
17.55 (¢ = 5.30 mg/mL,CHCh)

Example 4¢5
(+)-2,3-Dichloro-N-[(3-cyclopropyl-2-[ 2-(diflucromethypyrimidin-5-y[]-2-methyl-
propyl]benzamide
F
F/S//N [ c
N ﬁ Cl

The racemic mixture which was prepared in a similar manner to example 3a from 2,3-
dichlorobenzoic  acid and 3-cyclopropyl-2-(6-(diflucromethyhypyrimidin-3-yl)-2-methyl-
propan-1-amine was separated into the two enantiomers by preparative SFC to yield the title
compound. LCMS (MH+): m/z = 414.1, tr (minutes, Method F) = 2.96. [0]20,p= +18.40 (c =
6.63 mg/ml,CHCL)

And the corresponding cnantiomer

Example 4b5

(-)-2,3-Dichloro-N-[(3-cyclopropyl-2-] 2-(difluoromethypyrimidin- 5-y[}-2-methyl-
propyibenzamide. LOMS (ME+): m/z = 414.1, ty (minutes, Method F) = 2.96. [a]20. = -
20.13 (¢ = 591 mg/mL,CHCL)

Example 4i5
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(+)-2-chloro-N-(2-(Z-(difluoromethylypyrimidin-5-y1)-3-( 1-
fluorocyclopropylpropyDbenzamide
F

F*‘(/N i o Ci

N

o

5
The racemic mixture which was prepared in a similar manner to example 3a from 2-
chlorcbenzoic acid and 2-(2-(difluoromethylpyrimidin-5-yi3-3-(1-
fluorocyclopropyl)propan-1-amine was separated into the two enantiomers by preparative
SEC to yield the title compound. LCMS (MH+): m/z = 384.1, tg (minutes, Method F) = 2.72,
[6]%9,p=+21.30 (c = 2.39 mg/mL,CHCl:)

And the corresponding enantiomer

Example 45

(-}-2-chloro-N-(2-(2-{diflnoromethyDpyrimidin-3-yi)}-3-(1-
fluorocyclopropyljpropylibenzamide. LOMS (MH+): m/z = 384.1, tx (minutes, Method Fy =

2.72. [0)2% = -20.80 (c = 2.02 mg/mL,CHCl)

Example 4k5
(+)2,4-Dichloro-N-(2-(2~(difluoromethylpyrimidin-5-yD-3-(1-
fluorocyclopropyhpropyDbenzamide

F
F)\ffN i o Cl
H
F

The racemic mixture which was prepared in a similar manner to example 3a from 2,4-
dichlorobenzoic acid and 2-(2-(diflnoromethyl)pyrimidin-S-y{)-3-(1-
fluorocyclopropylypropan-1-amine was separated into the two enantiomers by preparative
SEC to yield the title compound. LCMS (MH+): m/z = 418.1, tr {minutes, Method F) = 2.93.
[6]°0 5= +25.40 (c = 3.42 mg/mL,CHCh)

And the corresponding enantiomer

Example 415
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(-)-2,4-Dichloro-N-(2-(2-(difluoromethy)pyrimidin-5-y1)-3-(1-
fluorocyclopropylpropyl)benzamide. LCMS (MH+): m/z = 418.1, tz (minutes, Method F) =

2.93. [0*0,p=-29.5 (c = 2.71 mg/mL.CHCl)

Example 4m5
{(+}-2,3-Dichloro-N-(2-(2-(difluoromethyl)pyrimidin-5-y1)-3-( -
fluorocyclopropyl)propyl)benzamide

F
F’/K(/N | O Cl
Neo NJ@,CI
M
F

The racemic mixture which wés prepared in a similar manner fo example 3a from 2,3-
dichlorobenzoic acid and 2-(2-(difluoromethyDpyrimidin-5~yl}-3-(1-
fluorocyclopropyl)propan-1-amine was separated into the two enantiomers by preparative
SFC to yield the title compound. LCMS (MH+): m/z = 418.1, g (minutes, Method F) = 2.89.
(6120, p=+21.70 (¢ = 3.00 mg/mL CHCl)

VAnd the corresponding enantiomer

Example 4n5

(-)-2,3-Dichloro-N-(2-(2-(difluoromethyl)pyrimidin-5-yI}-3-(1 .
fivorocyclopropyl)propyl)benzamide. LCMS (MH+): m/z =418 1, tg (minutes, Method F) =

2.89. [0, p= -23.7 (c = 3.20 mg/mL,CHC)

Example 405
{+)-2-Chloro-N-(2-(2~(difluoromethyDpyrimidin-5-y1)-3-(1-
(triftuoromethyl)cyclopropylpropyl)benzamide
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The racemic mixture which was prepared in a similar ‘manner to example 3a from 2-
chiorobenzoic acid and 2-(2-(difluoromethylypyrimidin-3-y1}-3-(1-
(trifluoromethyljcyclopropylypropan-1-amine was separated into the two enantiomers by
preparative SFC to yield the title compound. LCMS (MHE+): m/z = 434.0, tg (minutes, Method
F) =242, [a]*%,p= +25.30 (¢ = 3.75 mg/mL.CHCl)

And the corresponding enantiomer

Exampie 4p5

(-}2-Chloro-N-(2-(2-(difluoromethyDpyrimidin-5-y1)-3-(1-
(trifluoromethyl)eyclopropylypropyibenzamide. TLCMS (MH+): m/z = 434.0, tr {(minutes,

Method F) =272, [0]29,p= -28.50 (¢ = 3.86 mg/mL,CHCl)

Esxample 495
(+)-2,4-Dichloro-N-(2-(2-(difluoromethyl)pyrimidin-5-y1)-3-( 1-
(irifluoromethylicyclopropyhpropylbenzamide

F
F )\'I\Ef'jlj\/\ c
SN NJH@L
vﬁ i

E
The racemic mixture which was prepared in a similar manner to example 3a from 2,4-
dichlorobenzoic acid and 2-(Z2-(difluoromethylpyrimidin-5-yl}-3-(1-
{trifluoromethyl)cyclopropyDpropan-1-amine was separated into the two enantiomers by
preparative SFC to yield the title compound. LCMS (ME+): m/z = 468.0, tz {nminutes, Method
F)=3.14. [6*%,p= +32.40 (¢ = 3.15 mg/mL.CHCL)
And the corresponding enantiomer
Example 4r5
(-)-2,4-Dichloro-N-(2-(2-(difluoromethylpyrimidin-5-y1)-3-(1-
(trifluoromethyljcyclopropylpropylbenzamide. LCMS (MH+): m/z = 468.0, tg {minutes,

Method F) = 3.14. [0)20,p= -45.3 (c = 2.76 mg/mL,CHCl;)

Esaraple 4658
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(+)-2,3-Dichloro-N-(2-(2-(difluoromethyl)pyrimidin-5-y1)-3-( 1
{trifluoromethyficyclopropylipropylibenzamide

The racemic mixture which was prepared m a similar manner to example 3a from 2.3-
dichlorobenzoic acid and 2-(2-(difluoromethyl)pyrimidin-5~yl)-3-(1-
(trifluoromethyl)cyclopropyl)propan-1-amine was separated into the two enantiomers by

preparative SFC to yield the title compound. TLCMS (MH+): m/z = 468.0, tg (minutes, Meathod

Fy = 2.84. [o]*0 p= +27.80 (¢ = 3.41 mg/mL,CHCL)

And the corresponding enantiomer

Example 465

(-)-2,3-Dichloro-N-(2-(2-(difluoromethyl)pyrimidin-5-y1)-3-(1-
(trifluoromethyl)cyclopropyDpropylibenzamide. LCMS (MH+): m/z = 468.0, tg (minutes,

Method F) =2.57. [a]*%,p= -35.8 (¢ = 2.37 mg/mL,CHCh)

Example 5  P2X;binding assay
This example illustrates representative assays for use in evaluating the test compounds for
antagonist activity. Compounds of the present invention were tested in vitro for their ability to

act as antagonists to the P2ZX; receptor.

Screening assays to determine P2X receptor antagonism are well known to the person skilled
in the art. Funcfional assays, such as second messenger assays, and cytokine measurement
assays done in vitro are also well known in the art and may be used to assess the specific

binding and cellular activity of PZX5 receptor compounds.

In vitro assay example
Cell culaure: 293 HEK cells, stably transfected with plasmids capable of expressing human

P2X; receptor, were cultured by standard methods. Cells were plated to cell density of
approximately 15,000 cells/well m 384-well assay plates (50 ul/well) with 1.5% low serum
media (DMEM, 1.5% BCS, 1% L-glut (2 mM), 1% P/S).
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293 HEK cells, stably transfected with plasmids capable of expressing rat or mouse P2X;
receptor, were cultured by standard methods. Cells were plated to cell density of approximately
15,000 cells/well m 384-well assay plates (50 uliwelly with 1.5% low serum media (DMEM,
1.5% FBS, 1% L-glut (2 mM), 10 mM HEPES, 1% P/S). Cells were plated 24 hours prior to
assay. Cells expressing human, rat or mouse P2X; receptor were assayed m the following

manncrt.

Fluorescent Imaging Plate Reader (FLIPR) assay: Briefly, 293-human or mouse P2X; stable
cells were incubated m sucrose buffer, pH 7.4 [KCl (5 mM), Nat,P0,4.2H,0 (9.6 mM),
HEPES (25 mM), sucrose (280 mM), ghicose (5 mM), Call; (0.5 mM), and probenecid
{0.1425 g in 3 mL. 1N NaCH was added for 500 mL sclution}] in 384-well plates.

293-rat P2X; stable cells were incubated in HHPB (pH 7.4) [consisting of Hank’s BSS (1X);
HEPES (pH 7.4) (20 mM) (Sigma); probenecid (0.710 ¢/5 mL 1N NaOH) (Sigma}; and BSA
(0.05%) (Roche) which was added after the pH had been adjusted] in 384-well plates. Fluo-4
NW dye mix (Molecular Probes, Inc., Eugene, OR, USA} was prepared in buffer (sce
manufacturer’s instructions). Cell plates were removed from the 37 °C incubator, the media
discarded and then 30 uL. of dye was added to each well. Plates were placed in the 37 °C, non-

CO» incubator for 30 munutes and then room temperature for 30 minutes.

Two sets of drug plates were prepared: A) Mixtures of compound plus agonist were prepared
as follows, in order to determine dose response: BzATP: 11 point 1/2 log, diluted in buffer,
starting from T mM. Testing compounds: 11 point 1/2 log, diluted in 2% DMSQO buffer starting
from 10 pM. B) Agonist only mixture was prepared with BzATP at a-single concentration in

buffer {concentration determined by dose response).

Compound mixtures (A) were added to assay plates containing cells and placed at room
temperature for 30 minutes, then BzATP (B) was added. Fluorescence was read using the
Tetra FLIPR® {Molecular Devices, Inc., Sunnyvale, CA, USAY and ICs values were
calculated by standard methods to determine antagonist activity,

Assay for stimulating IL1B release from THP-1 cells: THP-1 cells (The Global Bioresource
Center, ATCC #: TIB-202™) were differentiated by incubation with 10 ng/mL IFN—gémma
(Sigma, Caté: 13265) in T150 plates, at a cell density of 0.5 E'cells/mL, in RPMI1640 media
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(ATCC, Cat# 30-2001) with 10% FBS and 1% P/S for 48 houwrs. The cells then. were
stimulated with 100 ng/mL LPS (Sigma, Cat#: L4516) i serum free CTL Test media (Sigma
Cat#: CTLT-005), without L-glutamine and antibiotics, for 3 hours. Test compounds
(antagonists} were added and incubated for 30 minutes. BzATP (at final concentration of 1

mM) was added and incubated for 30 minutes.

Celi plates were centrifuged at 3000 rpm for 5 minutes and the supernatants were immediately
collected for AiphaLISA® immunoassay (PerkinElmer Inc., Waltham, MA, USA; Catalog No.
AL220C) or aliquoted and stored at < -20°C. The AlphalISA® immumoassay was performed

according to the manufacturer’s instructions.

Table 1: Exemplified 1Csy values of compounds of the invention:

Chemica! name IC50 (nM)
2-Chloro-N-[4-(4-chloro-phenyl)-tetrahydro- 62
pyran-4-ylmethyl]-5-methyi-benzamide
2-Chloro-N-{4-(4-chioro-phenyl)-tetrahydro- &0
pyran-4-yimethyl}-5-methyi-benzamide -
N-{4~(4-Chloro-phenyl}-tetrahydro-pyran-4- 170
vimethyi]-2,3-dimethyl-benzamide
N-j4-(4-Chloro-phenyl)-tetrahydro-pyran-4- 620
vimethyl}-2-methoxy-benzamide
2,6-Dichloro-N-[4~(4-chloro-phenyl)- 260
tetrahydro-pyran-4-ylmethyl]-benzamide
N-{4-{4-Chloro-phenyl)-tetrahydro-pyran-4- 2100
yimethyl]-2-methyl-benzamide '
2,3-Dichloro-N-(1-pyridm-3-yi- 2200
cyclopentylmethyl)-benzamide
2-Chioro-5-methyl-N-{ 1-pyridin-3-yl1- 2900
cyclopentylmethyl)-benzamide
N-[4-{(4-Chloro-phenyi)-tetrahydro-pyran-4- 1200
yimethyl}-2-triffuoromethyl-benzamide
2-Methyl-N-(1-pyridin-3-yk- 3600
cyclopentyimethyl)-benzamide
N-[4-(4-Chloro-phenyl)-tetrabydro-pyran-4-
yimethyl]-2-fluore-3-trifluoromethyl- 4300
benzamide
3-Chloro-N-[4-(4-chloro-phenyl)-tetrahydro- 290
pyran-4-vimethyl]-2-fluoro-benzamide
N-[4-(4-Chloro-phenyl)-tetrahydro-pyran-4- 2000
ylmethyl]-2,5-difluoro-benzamide )
2-Chloro-N-[1+(4-methoxy-phenyl)- 190
cyclopentylmethyl]-5-methyl-benzamide
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2,3-Dichloro-N-[ 1-(4-methoxy-phenyl)-
cyclopentylmethyl]-benzamide

260

N-[1-{4-Methoxy-phenyl}-cyclopentylmethyt]-
2-methyl-benzamide

1460

N-T1-(4-Methoxy-phenyl)-cyclopentylmethyl]-
2. 3-dmmethyl-benzamide

600

2-Chloro-3-methyl-N-(1-methyf-4-phenyl-
piperidin-4-ylmethyl)-benzamide

24

2-Methyl-N-(1-methyl-4-phenyl-piperidin-4-
yimethyh)-benzamide

64

N-[4~(4-Chloro-phenyl)-tetrahydro-pyran-4-
ylmethyl]-2,3,5-trifluoro-benzamide

3600

N-[4-(4-Chloro-pheny)- I -methyi-piperidin-4-
yimethyl]-2-methyl-benzamide

60

2,3-Dichioro-N-[4-methyl-2-(6-methyl-pyridin-
3-yl)-pentyl]-benzamide

2,3-Dimethyt-N-{4-methyl-2-(6-methyl-
pyridin-3-vl)-pentyl]-benzamide

4.4

2-Methyl-N-[4-methyl-2-(6-methyl-pyridin-3-
yl)-pentyl]-benzamide

29

2-Chloro-5-methyb-N-[4-{ 6-methyi-pyridin-3-
yl)-tetrahydro-pyran-4-yimethyl]-benzamide

3400

5-Bromo-2-~chloro-N-[4-(4-chloro-phenyi)-
tetrahydro-pyran-4-yimetlyl]-benzamide

130

2-Chloro-N-[4-(4-chloro-phenyl)-tetralrydro-
pyran-4-ylmethyl]-benzamide

800

2,3-dichloro-N-{[4.4-difluoro-1-(6-fluoro-3-
pyridyDeyclohexylimethyl[benzamide

0.28

2,3-dichloro-N-|[4.4-difluoro- 1«(6-fluoro-3-
pyridvheyclohexyltimethyl [benzamide

0.28

2-chloro-N-[[4,4-difluoro-1-(6-ftuoro-3-
pyridyheyclohexylmethyl}-6-fluore-
benzamide

14

2-chloro-N-[14,4-difluore-1-{6-fluoro-3-
pyridyljeyclohexyl]methyt]-5-methyl-
benzamide

0.76

2-chloro-N-[[4,4-difluoro- 1-(6-fluoro-3-
pyridyljcyclohexyllmethyl]-5-
{miflucromethylbenzamide

1.2

N-({4,4-diffluoro-1-(6-flucropyridin-3-
ylicyclohexylhmethy])-2-flucrobenzamide

196

N-({4 4-diftuoro-1-(6-flucropyridin-3-
yheyclohexylmethyD-2-fluoro-3-
methoxybenzamide

100

2-chloro-N({4,4-difluoro-1-{6-fluoropyridin-3-
yleyvclohexylmethyl)-5-
(methylsulfonyDbenzamide

8.7

2-chloro-N-({(4,4-difluoro-1-{6-fluoropyridin-3-

25
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yE)cyclohexyi)methyl)benzam.i de

N-({4.4-diftuoro-1-(6-fluoropyridin-3-
yhcyelohexylimethyl)-2-fluoro-5-
methoxybenzamide

65

N-({4.,4-difluoro-1 {(6-fluoropyridin-3-
yheyclohexylymethyt)-2-fluoro-3-
methylbenzamide

78

N-({4 4-diffuoro-1-(6~fluoropyridin-3-
ylevelohexylmethyl}-2,5-difluorobenzamide

1500

2, 5-dichloro-N~{(4.4-difluoro-1-{6-
fluoropyridin-3-
vhicyclohexylimethyDbenzamide

P2
)

2-chloro-N-((4,4-diflucro-1-(6-flucropyridin-3-
ylicyclohexylmethyl)-5-methoxybenzamide

0.83

N-({4,4-difluoro-1-{6-fluoropyridin-3-
vlleyelohexymethyl)-2,3-difluorobenzamide

250

2,3dichloro-N-({4-{4-chlorophenyl)tetrahydro-
2ZH-pyran-4-yhmethyDbenzamide

43

2,3-dichloro-N-{{4-(4-
(triftuoromethylphenyljtetrahydro-2H-pyran-
4-ylymethylYoenzamide

4]

2,3-dichloro-N-({4 4-difluoro-1-(6-
{(triffuoromethyypyridin-3-
yljeyclohexyDmethyljbenzamide

12

2,3-dichloro-N-({4-(6-(trifluoromethyl)pyridin-
3-yhitetrahydro-2H-pyran-4-
yhmethyl)benzamide

52

2,3-dichloro-N~((1-(6-cyclopropylpyridin-3-
y)4 4-difluorocyclohexylimethybbenzamide

1.3

2,3-dichloro-N~({(4,4-diftluoro-1(6-
methoxypyridin-3-
vheyelohexylimethyl)benzamide

0.96

2-cyano-N~({4,4-difluoro- 1 -(6-
(wiflucromethyl )pyridin-3-
yleyclohexylmethyDbenzamide

150

2-chloro-N-((4,4-difluoro-1-{6-
(triflueromethylpyridin-3-
yheyclohexylimethyl)-4-
(methyisulfonyDbenzamide

1800

N-{{4 A-diftuoro-1-{6-(trifluoromethylypyridin-
J-vhcyclohexylmethyD-2-methylbenzamide

2.6

2,3-dichloro-N-(2-cyclopropyl-2-{6-
(triffuoromethyDpyridin-3-ylethylbenzamide

120

N-{(4.,4-diftuoro-1-(6-(triffuoromethyDpyridin-
3-yDeyclohexylymethyt)-2-
{methylsulfonyl}benzamide

480

2,3-dichloro-N-((4 4-difluore-1-(5-
fluoropyridin-3-
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vleyelohexyDmethvlbenzamide

2,3-dichloro-N-[3-cyclopropyl-2-{6-
(wifluoromethyh)-3-pyridyl Ipropy!lbenzamide

0.55

2-chloro-N-[3-cyclopropyl-2-[6-
(trifluoromethyl)-3-pyridyl jpropylibenzamide

34

N-((4.4-difluoro-1-(6-(trifluoromethyDpyridin-
3-yheyclohexylimethyl)-3-fluoro-2-
methylbenzamide

N-({4 A-diftuoro-1-(6-(trifluoromethyDpyridin-
J-yhevelohexyhmethyl)-3-methoxy-2-
methylbenzamide

1.6

N-((4,4-difluoro-1«(6-(trifluoromethylpyridin-
3-yieyclohexyDmethyl)-5-fluore-2-
methrylbenzamide

9.1

N-({4 4-difluoro-1 (6-(rifluoromethylypyridin-
3-yheyelohexyDmethyh)-2-mcthyl-5-
(triflucromethylbenzamide

39

3-bromo-N-((4,4-diflucro-1-(6-
(triflucromethyi)pyridin-3-
yheyclohexyhmethyh)-2-methyibenzamide

0.71

2-chloro-N-({(4,4-difluoro-1-{(6-
(triflucromethylpyridin.3-
yhevelohexylmethyi)-3-methyibenzamide

0.54

3-cyano-N-((4.4-difluoro-1-(6-
(trifluoromethyDpyridin-3-
ylicyclohexybmethyl}-2-methylbenzamide

45

2,3-dichioro-N-(2-{5-chioropyridin-3-yl)-3-
cycloprovylpropyl)benzamide

55

2,3-dichloro-N-(2-(4-chlorophenyl)-2-
phenylethyl}benzamide

120

2,3-dichloro-N-{3-cyclopropyl-2-(2,6-
dimethyl-3-pyridyDpropyl benzamide

1300

2,3-dichloro-N-[2-(2-methylpyrimidin-5-y1)-3-
[1-
(trifluoromethybeyclopropylipronylfoenzamide

7.1

(+)2-chloro-N-[3-cyclopropyl-2-[6-
(triftucromethyl)-3-pyridyl jpropylibenzamide

63

(-)2-chioro-N-{3-cyclopropyi-2-[6-
(trifluoromethyl)-3-pyridyl Jpropyljbenzamide

23

(+)2,3-dichloro-N-[3-cyclopropyl-2-[6-
(triflucromethyl-3-pyridylipropylibenzamide

2.6

{-)2,3-dichloro-N-[3-cyclopropyl-2-[6-
(trifluoromethyl}-3-pyridvilpropyl Joenzamide

031

2,3-dichloro-N-{3-[ 1-
(trifluoromethyleyclopropyll-2-[6-
(trifluoromethyl)-3-pyridyl Jpropyl|benzamide

19

2, 3-dichloro-N-[2-{6-cyclopropyl-3-pyridyl)-3-
- =

15

189




- WO i014/057078

PCT/EPZO13/071247

(trifluoromethyhcyclopropyl]lpropyljbenzamide

2,3-dichloro-N-[2-(6-cyclopropyl-3-pyridyl)-3-
i1-
(difluoromethylcyclopropylpropyl [benzamide

G.76

(+)2-chloro-N-[3-cyclopropyl-2-[6-
(triflucromethyl)-3-pyridylipropyl}-3-
(triflucromethy)benzamide

1100

{-)2-chioro-N-[3-cyclopropyl-2-[6-
(trifluoromethyl)-3-pyridyl jpropyt]-3-
{triflucromethyDbenzamide

110

2,3~dichloro-N-[3-]1-
(difluoromethyljcyclopropyt]-2-[6-
{trifluoromethyl)-3-pyridyl jpropyltlbenzamide

1.6

{-)2,3-dichloro-N-[2-(2-methylpyrimidin-3-y1j-
31-
(trifluoromethyl)cyclopropylpropyibenzamide

(+)2,3~dichloro-N-{2-2-methylpyrimidin-5-
yl)-3-[1-
(trifluoromethyl)cyclopropyljpropyl benzamide

1.5

(-y2~chloro-N-[{2-(2-methylpyrimidin-5-yl}-3-
{1-
{trifluoromethyljcyclopropyllpropyifbenzamide

650

(+)2-chloro-N-[2-(2-methylpyrimidin-5-yl}-3-
(-
(trifluoromethyl)eyclopropyllpropylibenzamide

130

2-chioro-N-[2{6-cyclopropyl-3-pyridyl)-3-[ 1-
(trifluoromethy)cyclopropyi]propylibenzamide

94

N-{2-{6-cyclopropyl-3-pyridyt-3-[1-
(trifluoromethylcyclopropylloropyl]-2-flucro-
benzamide

1700

2-chloro-N-[3-cyclopropyl-2-(2-
methylpyrimidin-S-ylpropyllbenzamide

1200

2,3~dichloro-N-[3-cyclopropyl-2-(2-
methylpyrimidin-5-ylypropyl [benzamide

60

2-chloro-N-[3-]1-
{trifluoromethyheyclopropyl}-2-{6-
{mifluoromethyl)-3-pyridyljpropyilbenzamide

2.1

2-fluoro-N-[3-[1-
(triffuoromethyl)cyclopropyl}-2-[6~
{trifluoromethyly-3-pyridyl jpropyl Jbenzamide

430

2-chloro-N-{{4,4-difluorc-1-(2-
methylpyrinudin-5-
vljeyclohexyljmethylfbenzamide

120

2,3-dichloro-N-{[4.4-difluore-1-(2-
methylpyrimidin-5-
vheyclohexylmethyl]benzamide

2,3-dichlore-N-{3-cyclopropyl-2-[2-
(trifluoromethyDpyrimidin-5-

(.88
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vilpropyl]benzamide

2,3-dichloro-N-[}4.4-difluoro-1-[6-(1-hydroxy-

1-methyl-ethyl)-3-
pyridylicyclohexylimethylJbenzamide

23

2-chioro-N-[[4,4-difluoro-1-[6-(1-hydroxy-1-
methyl-ethyl)-3-
pyridyljeyelobexylimethyl benzamide

380

(+)2-chloro-N-[3-cyelopropyi-2-[6-
(trifluoromethyD)-3-pyridytipropyi]-3-methoxy-
benzamide

12

(-)2-chloro-N-[3-cyclopropyl-2-[ 6~
(trifluoromethyh)-3-pyridyljpropyl]-3-methoxy-
benzamide

4.2

(+)2-chlore-N-[3-cyclopropyl-2-[6-
(triflucromethyl)-3-pyridyl lpropyl]-6-fluore-
benzamide

50

{-)2-chloro-N-[3-cyclopropyi-2-{6-
(trifluoromethyl)-3-pyridylipropyl]-6-fluoro-
benzamide

2.1

(+N-[3~cyciopropyl-2-[ 6-(trifluoromethyl)-3-
pyridylipropyl}-2-methoxy-benzamide

950

(-IN-[3-cyclopropyl-2-[6-(trifluoromethy] -3~
pyridyl Jpropyl]-2-methoxy-benzamide

53

(+)N-[3-cyclopropyl-2-[6<{triffuoromethyl)-3-
pyridyljpropyl]-2,6-difluoro-benzamide

740

(-)N-[3-cyclopropyl-2-[6-(trifluoromethyl)-3-
pyridylpropyl]-2,6-difluoro-benzamide

130

(+12-chlore-MN-[3-cyclopropyl-2-[6-
(triflucromethyl)-3-pyridytjpropyl}-5-
methylsulfonyl-benzamide

560

{-)2-chloro-N-[3-cyclopropyi-2-[6-
(triftucromethyl)-3-pyridyl jpropyl}-5-
methylsulfonyi-benzamide

8.1

2.3-dichloro-N-((4,4-difluoro- 1 -(4-methyl-1H-
imidazol-1-yheyclohexyDmethyl Yoenzamide

50

(+)2-chloro-N-[ 3-cyclopropyl-2-] 6-
(trifluoromethyl)-3-pyridyljpropyl}-3-flucro-
benzamide

il

2(-ychloro-N-[3-cyclopropyl-2-[6-
(trifinoromethyl)-3-pyridyl Ipropyi}-3-fluoro-
benzarnide

29

(-)2-chioro-N-[3-cyclopropyl-2-{6-fluoro-3-
pyridylipropylbenzamide

16

(+)2-chioro-N-{ 3-cyclopropyl-2-(6-fluoro-3-
pyridyDpropylbenzamide

510

N-(1-(1-(6-bromopyridin-3-y1)-4 4-
difluorocyclohexylethyi)-2,3-
dichlorobenzamide

43
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(-)2,3~dichloro-N-[3-cyclopropyl-2-(2-
methytpyrimidin-3-ypropyl Jbenzamide

39

(1)2,3-dichloro-N-[3-cyclopropyl-2-(2-
methylpyrimidm-5-ylipropyl Jbenzamide

260

2-chloro-N-{(4 4-difluoro-1-(6-
(trifluoromethylpyridin-3-
ylhevelohexvhmethyDbenzamide

2,3-dichloro-N-((4,4-difluoro-1-{6-
methylpyridin-3-
yleyclohexylimethyl)benzamide

7.3

2-chloro-N«{(4,4-difluoro-1{6-
(triftuoromethylpyridin-3-
yhcyclohexyhmethyl)-3-methoxybenzamide

7.1

2-chloro-N<{(4,4-difluoro-1{6-
(trifluoromethypyridin-3-
yhcyclohexylymethyi)-3-fluorobenzamide

1.4

2-chloro-N-((4,4-difluoro- 1-(6-fluoropyridin-3-
ylicyclohexytmethyl)-3-fluorobenzamide

53

3-chloro-N-((4,4-diftuoro-1-(6-
(triflucromethyfpyridin-3-
vheyclohexyhmethyl)-2-fluorobenzamide

32

3-chloro-N-((4,4-difluoro-1-{(6-fluoropyridin-3-
yheyclohexyDmethyl)-2-fluorobenzamide

B

3-chloro-N-(3-cyclopropyl-2-(6-
(triftuoromethylpyridin-3-ylpropyl)-2-
fluorobenzamide

2-chloro-N-{3-cyclopropyi-2-(6-
(trifluoromethyDpyridin-3-vpronyl)-4-
fluorobenzamide

310

2,6-dichloro-N-(3-cyclopropyl-2-(6-
(trifluoromethyl jpyridin-3-
yhpropyhbenzamide

0.71

2Z-chloro-N-[3-cyclopropyl-2-methyl-2-[2-
(trifluoromethyl jpyrimidin-5-
ylipropylJbenzamide

21

2~chloro-N-[3-cyclopropyi-2-methyl-2-[ 2-
(rifluoromethylpyrimidin-5-yijpropyi}-3-
fluom-benzamide

16

{-)2,3-dichloro-N-[3-cyclopropyl-2-[2-
{triflucromethypyrimidin-5-
ylipropyljbenzamide

0.86

(+)2,3-dichloro-MN-[3-cyclopropyl-2-[2-
(trifluoromethylpyrimidin-5-
ylpropylbenzamide

39

(+)2-chloro-N-[3-cyclopropyl-2-[2-
(rifluoromethylypyrimidin-5-
yllpropylfbenzamide

38

(-12-chloro-N-[3-cyclopropyl-2-[2-

3.2
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(trifluoromethyl)pyrimidin-5-
vl]propyl]benzamide

(+)2-chloro-N-[3-cyclopropyl-2-{2-
(triflucromethyhpyrimidin-3-yi]propyl}-3-
fluoro-benzamide

50

(-)2-chioro-N-[3-cyclopropyl-2-[2-
(trifluoromethylypyrimidin-5-yl]propyl]}-3-
fluoro-benzamide

47

(+)2-chloro-N-[3-cyclopropyl-2-[ 2-
(triflooromethypyrimidin-5-vl jpropyl}-6-
fluoro-benzamide

41

2,3-dichloro-N-{2-(4-chlorophenyl)-2-
tetrahydropyran-4-yi-cthyl Thenzamide

1o

2-chioro-N-[2-(4-chiorophenyl)-2-
tetrahydropyran-4-yl-ethytbenzamide

14

2-chloro-N-{2-(4-chlorophenyl)-2-
tetrahydropyran-4-yi-ethyl]-6-fluoro-
benzamide

30

2-chioro-N-[2-(4-chiorophenyl)-2-
tetrahydropyran-4-yl-ethyl}-3-fluoro-
benzamide

15

2,6-dichloro-N-(3-cyclopropyl-2- (2—
(trifluoromethylpyrimidin-5-
yljpropylfoenzamide

5.1

2-chloro-N-(3-cyclopropyi-2-(2-
(trifluoromethyl)pyrimidin-3-
yhpropylbenzamide

i3

2-chloro-N-(3-cyciopropyl-2-(2-
(trifluoromethylypyrimidin-5-vijpropyl)-~ 3,,
flucrobenzamide

14

2-chioro-N-(3-cyclopropyl-2-(2-
(triffuoromethyl)pyrimidin-5-ylpropyl)- 6
fluorobenzamide

22

2,3-dichioro-N-[{4-[2~
(trifluvoromethylypyrimidin-3-
ylltetrahydropyran-d-ylmethyljbenzamide

250

2-chloro-N-{[4-{ 2-(triffuoromettyDpyrimicdin-
S-yiltetrahydropyran-4-ylimethvl Jbenzamide

44G0

2-chloro-6-fluoro-N-{{4-2-
(rifluoromethyDpyrimidin-3-
yijtetrahydropyran-4-ylimethyljbenzamide

1600

(-)2-chloro-N-[3-cyclopropyl-2-[2-
(trifftuoromethylypyrimidin-S-yljpropyt}-3-
methoxy-benzamide

34

(+)2-chloro-N-[3-cyclopropyl-2-[2-
(trifluoromethyl)pyrimidin-5-yi]propyl}-3-
methoxy-benzamide

14

(<)N-[3-cyclopronyi-2-[2-

14
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(triftuoromethyDpyrimidin-5-yljpropyl]-3-
methoxy-2-methyl-benzamide

(+N-{3-cyclopropyl-2-[2-
(rifluoromethyl)pyrimidin-5-yljpropyl]-3-
methoxy-2-methyl-benzamide

2,3-dichloro-N-[3~(1-flucrocyclopropyl)-2-[6-
{triflucromethyl)-3-pyridyljpropyijbenzamide

3.7

(-)2,6-dichloro-N-[3-cyclopropyl-2-[6-
(trifluoromethy}-3-pyridyl jpropyl Jbenzamide

1.2

(+)2,6-dichloro-N-{3-cyclopropyl-2-{6-
(trifluoromethyl)-3-pyridyljpropylbenzamide

0.89

(-)2,6-dichloro-N-[ 3-cyclopropyl-2-[2-
(trifluoromethyDpyrimidin-3-
yljpropyljbenzamide

0.82

(+)2,6-dichloro-N-[3-cyclopropyt-2-[2-
(triffuoromethyl)pyrimidin-5-
ylpropyl jbenzamide

3.8

2,3-dichloro-N-[3-( 1-fluarocyclopropyl)-2-[2-
{triftuoromethylpyrinddin-5-
vl]propyl Ibenzamide

93

2,3-dichloro-N-[2-(2-methylpyrimidin-3-y1)-2-
(4-pyridyDethyl Jbenzamide

50

2-chloro-N-[2-(2Z-methyipyrimidin-5-yl)-2-(4-
pyridylethyl fbenzamide

1306

2-chioro-6-fluoro-N-[2-(Z-methylpyrimidin-5-
y)-2-(4-pyridyl)ethylbenzamide

640

2-chioro-3-fluore-N-[2-(2-methyipyrimidin-5-
yh-2-(4-pyridyhethyl]benzamide

860

{(-)2,6-dichloro-N-[ 3~cyclopropyl-2-(2-
methylpynmidin-S-yDpropyljbenzamide

99

()2, 6~dichlora-N-{3-cyclopropyl-2-(2-
methylpyrimidin-5-yljpropyl Jbenzamide

220

(+)2-chioro-N-[3-cyclopropyl-2-methyl-2-{2-
(trifluoromethy!pyrimidin-5-
yllpropyllbenzamide

460

{-Y2-chloro-N-[3-cyclopropyl-2-methyl-2-[2-
{(triftuoromethypyrimidin-5-
ylipropylibenzamide

17

2,3-dichloro-N-{[4,4-difluoro-1-[2-
{triflnoromethytpyrimidin-5-
yeyclohexylmethyljbenzamide

0.95

(+12-chloro-N-{ 3-cyclopropyi-2-methyl-2-[ 2~
(triffucromethyDpyrimidim-5-yipropyl}-3-
fluoro-benzamide

360

(-)2-chloro~N-[3-cyclopropyl-2-methyl-2-[2-
(triflvoromethyt)pyrimidin-5-yl}propyi}-3-
fluoro-benzamide

34

(+)2,3-dichloro-N-[3-cyclopropyl-2-methyl-2-

74
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[2-(trifluoromethyDpyrimidin-5-
vlpropyllbenzamide

(2. 3-dichloro-N-[2-(2-methylpyrimidin-3-y1)-

2-tetrahydropyran-4-yl-ethyl benzamide 58

{-+)2,3-dichloro-N-[2-(2-methylpyrimidin-5-

yI)-2-tetrahydropyran-d-yl-cthyljbonzamide 28

(-)2~chloro-N-[2-(Z-methylpyrimidin-5-yl}-2-

tetrahydropyran-4-yl-ethylJbenzamide 570

(+)2-chloro-N-{2-(Z-methylpyrimidin-5-yi)-2-

tetrahydropyran-4-yl-ethylJbenzamide 70

2,3~dichloro-N-[2-{4 4-difluorocyclohexyl)-2-

(2-methylpyrimidin-5-yl)ethyl Jbenzamide 6.2

2-chioro-N-[2-(4 d-difluorocycichexyl)-2-(2-

methylpyrimidin-S-yDethy[benzamide %0

(+)2-chloro-N-[3-[1-
(triftuoromethyl)cyclopropyij-2-{2-
(triftuoromethyt)pyrimidin-5-
yllpropyl fbenzamide

2.4

2-chloro-6-fluoro-N-[2-(2-methylpyrimidin-5-

yl)-2-tetrahydropyran-4-yl-ethyl jbenzamide 1900

2-chloro-3-fluore-N-[2-(Z-methylpyrimidin-5-

yl}-2-tetrahydropyran-4-yl-ethyl Jbenzamide 210

2~chioro-N-[2-(4 A-difluorocyclohexyl)-2-(2-
methylpyrimidin-5-yljethy!]-6-fluoro- 150
benzamide

2-chioro-N-{2-(4 4-difluorocyciohexyl)-2-(2-
methylpyrimidin-5-ylethyl]-3-fluoro- 83
benzamide

(+)2-chioro-N-[3-{1-
{triftuoromethyheyclopropyl}-2-{6- : 0.09
{trifluoromethyl)-3-pyridyl jpropylibenzamide

{-)2-chloro-N-[3-[1-
(trifluoromethyfcyelopropyll-2-[6- 32
{trifluoromethyl)-3-pyridyi jpropyvijbenzamide

(+)2,3-dichloro-N-[3-[1-
(trifluoromethyicyclopropyl}-2-{6- i2
(trifluoromethyl)-3-pyridyl jpropyllbenzamide

{-)2,3-dichloro-N-[3-{1-
(trifluoromethyheyclopropyl}-2-{6- 25
(trifluoromethy!)-3-pyridylpropylibenzamide

(+)2-chloro-3-fluoro-N-{3-{1-
(rifluoromethyheyclopropyl}-2-{2-

(trifftuoromethy ypyrimidin-5- 43
vlpropyljbenzamide

(-)2-chioro-3-fluore-N-[3- 1~

(triftuoromethylcvclopropyl}-2-{2- 26

(trifluoromethyDpyrimidin-5-
ylipropyiibenzamide
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{+)2,3-dichloro-N-[3-]1-
(trifiuoromethyl)cyclopropyl]-2-12-
{trifluoromethyl)pyrimidin-5-
yl]propyl fbenzamide

1.6

(-)2.3-dichloro-N-[3-[1-
(trifluoromethylicyclopropyl]-2-[2-
(trifluoromethy!pyrimidin-5-
ylpropylbenzamide

21

{(+)2-chloro-3-fluoro-N-{3-{1-
(trifluoromethylcyclopropylj-2-[6-
(trifluocromethyh)-3-pyridyl jpropyl |benzamide

72

(-32~chloro-3-fluoro-MN-[3-[1-
(trifluoromethyl)eyclopropyl]-2-[6-
(triflooromethy!)-3-pyridyl jpropylJbenzamide

16

(+)2,3-dichloro-N-[3-cyclopropyl-2-[6-( 1 -
hydroxy-1-methyl-cthyl)-3-
pyridytlpropyl]benzamide

740

(-)2,3-dichloro-N-[3-cyclopropyl-2-[6-(1-
hydroxy-1-methyl-ethyi)-3-
pyridythpropyl Ibenzamide

30

(+)2,3-dichloro-N-[2-tetrahy dropyran-4-yl-2- -
[2-{trifluoromethyDpyrimidin-5-
yl]ethyl[benzamide

4.1

(-)2,3-dichloro-N-[2-tetrahydropyran-4-vi-2-[2-
(trifluoromethypyrimidin-5-
yljethylJbenzamide

1]

(+12-chloro-N-{ 2-tetrahydropyran-4-yl-2-[2-
(trifluoromethypyrimidin-5-
yljethyl Thenzamide

51

(-)2-chloro-N-[2-tetrahydropyran-4-yi-2-[2-
{trifluoromethypyrimidin-5-
yliethylJbenzamide

56

(+)2-chloro-6-fluoro-N-[2-tetrahydropyran-4-
yl-2-2-(triftuoromethyDpyriraidmn-5-
yl]ethytbenzamide

56

{-)2-chloro-6-fluoro-N-{2-tetrahydropyran-4-
yl-2-[2-(trifluoromethy? pyriomdin-3-
vllethyl jbenzamide

68

(+)2-chioro-3-fluoro-N-[2-tetrahydropyran-4-
yl-2-1 2-{triflnoromethyDpyrimidin-5-
vijethyllbenzamide

32

(-)2-chloro-3-fluore-N-[ 2-tetrahydropyran-4-
yl-2-[2-(triflucromethypyrimidin-5-
yllethyilbenzamide

()2,6-dichloro-N-{2-phenyl-2-[6-
(trifluorometiryl)-3-pyridyljethyljbenzamide

12

{-)2,6-dichloro-N-[ 2-phenyl-2-]6-
(trifluoromethyl)-3-pyridyilethylfbenzamide

18
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2 d-dichloro-N-{2-pheny}-2-(6-
(trifluoromethy)pyridin-3-yl)ethyl)benzamide

25

2-chioro-6-fluoro-N-{1-[4-(2-methylpyrimidin-
S-yhitetrahydropyran-4-yllethyl]benzamide

55

2-chloro-3-fiuoro-N-[ 1-[4-(2-methylpyrimidin-
S-yljtetrahydropyran-d-yljethyllbenzamide

15

2,3-dichloro-N-((3-(2-methylpyrimidin-5-
vhtetrahydrofuran-3-ylymethyhbenzamide

15

{(+)2,3-dichloro-N-[2-(4-fluorophenyl}-2-[ 6-
(trifluoromethyl)-3-pyridylJethyl foenzamide

12

(-)2,3-dichloro-N-[ Z-{4-flucrophenyl)-2-[ 6-
(trifluoromethyl)-3-pyridyllethyl]benzamide

94

(+)2-chloro-6-fluoro-N-[2-(4-flucrophenyl)-2-
[6-(triflucromethyD)-3-pyridyljethy oenzamide

15

{(-)2-chloro-6-Huoro-N-[2-(4-flucrophenyl)-2-
[o-(trrfluoromethyhy-3-pyridylJethyl benzamide

8.5

(+)2-chloro-3-fluoro-N-[ 2-(4-fluorophenyl}-2-
[6-(trifluoromethyl)-3-pyridyliethyl Ibenzamide

4.6

(-)2-chloro-3-fluoro-N-[2-(4-fluorophenyl)-2-
[6-(trifluoromethy!)-3-pyridyijethyltbenzamide

(+)2-chloro-N-[2-(4-fluorophenyl)-2-[6-
(trifluoromethyl)-3-pyridyllethyllbenzamide

22

(-)2-chloro-N-[2-(4-fluorophenyl)-2-{6-
(trifluoromethyl)-3-pyridyl Jethylbenzamide

31

2-chloro-N-{2-(4-pyridyi}-2-[2-
(trifluoromethyl)pyrimidin~3-
yllethyllbenzamide

30

2,3-dichloro-N-{2-(4-pyridyl)-2-[ 2~
(trifluoromethyl)pyrimidin-5-
vljethyilbenzamide

6.2

2-chioro-N-[ 2-{(4-pyridyl)-2-[6-
(trifluoromethyh)-3-nyridyllethylJbenzamide

11

2,3-dichioro-N-[2-(4-pyridyl}-2-[6-
{trifluoromethyl)-3-pyridyilethyllbenzamide

200

()2,3-dichloro-N-[2-(4-fluorophenyl)-2-[2-
{trifluoromethyljpyrimidin-5-
yl]ethyl]benzamide

1.1

(-)2,3-dichloro-N-[2-(4-flucrophenyl)-2-[ 2-
{trifluoromethyl)pyrimidin-5-
vliethyl Jbenzamide

{+)2-chloro-N-[2-(4-fluorophenyl}-2-(2-
(triffuoromethyl)pyrimidin-3-
yljethylbenzamide

(-)2~chicro-MN-{2-(4-fluorophenyl)-2-[2-
{trifluoromethyl ypyrimidin-5-
vijethyl Jbenzamide

2,3-dichioro-N-[ 1-[4,4-difluoro-1-(2-
methyipyrimidin-5-

960
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vheyciohexyllethyl benzamide

2-chloro-N-{1-[4,4-difluoro-1-(2-
methylpyrimidin-5-
vijcyclohexyllethyllbenzamide

1600

{(+)2-chloro-6-fluoro-IN-[ 2-(4-fluorophenyl)-2-
[2~(trifluoromethypyrimidin-5-
yliethyl]benzamide

6.7

(-)2-chioro-6-fluoro-N-[2-(4-fluorophenyl)-2-
[2-{trifluoromethylpyrimidin-S-
vllethylJbenzamide

{(+)2-chloro-3~fluoro-N-[ 2-(4-flucrophenyl -2~
[2~triflucromethy lpyrimidin-5-
yl]ethylbenzamide

4.8

(-)2-chioro-3-fluoro-N-[ 2-(4-fluorophenyl)-2-
[2-(trifhuoromethyDpyrimidin-3-
ylethyllbenzamide

1.8

2-chloro-N-{ 1-{4 4-difluoro-1-(2-
methylpyrimidin-3-yDeyclohexyl Jethyl}-6-
fluoro-benzamide

1400

2-chloro-N-{ 1-{4,4-diftuoro-1-(2~
methylpyrimidin-5-yhcyclohexyllethyl]-3-
fluoro-benzamide

2000

(-)2,3-dichioro-N-[2-(4,4-difluorocyclohexyl)-
2~(2-methylpyrimidin-5-yljethyl [benzamide

16

{(+32,3-dichloro-N-{2-(4 4-difluorocyclohexyl)-
2-(2-methyipyrimidin-5-yDethyl Jbenzamide

8.4

(-+)2-chloro-N-[2-(4,4-difluorocyclohexyly-2-
[2-(trifluoromethyDpyrimidin-S-yliethyl]-3-
fluoro-benzamide

(-)2~chloro-N-[2-(4,4-diflucrocyclohexyl)-2-[2-
(wifluoromethylypyrimidin-5-yl]ethyl]-3-
flucro-benzamide

44

(+)2-chloro-N-{2-{4,4-difluorocyclohexyl)-2-
[2-{trifluoromethyi)pyrimidin-5-
yllethyllbenzamide

32

(-)2-chloro-N-[2-(4 4-difiucrocyclohexyi)-2-[2-
(iftuoromethyl)pyrimidin-5-
vilethyl]benzamide

6.4

(+)2,3-dichloro-N-{2-(4,4-difluorocyclohexyl)-
2-[2~{mifluoromethylipyrimidin-5-
yllethyl [benzamide

57

(-)2,3-dichloro-N-[2-(4 4-diflucrocyclobexyl)-
2-[2-{trifluoromethyDpyrimidin-5-
yijethylbenzamide

43

(+)2-chloro-N-[2-(4,4-difluorocyclohexyl)-2-
{2-(trifluoromethyDpyrimidin-5-yljethyl]-6-
fluoro-benzamide

75

{(-)2-chloro-N-[2-(4 4-diftuorocyciohexyl)-2-[2-

61
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(trifluoromethyDpyrimidin-5-yijethyl}-6-
fluoro-benzamide

2,3-dichloro-N-{4-methoxy-2-[2-
(trifluoromethylpyrimidin-5-
yl]butyllbenzamide

2200

2,3-dichloro-N-(2-phenyl-2-pyridazin-4-yl-
ethyDbenzarmide

94

2 4-dichloro-N-{2-phenyi-2-pyridazin-4-yl-
ethylbenzamide

720

(+)2.3-dichloro-N-[3-cyclopropyh-2-[2-
(difluoromethyDpyrimidin-5-
yl]propyi]benzamide

23

(-)2,3-dichloro-N-[3-cyclopropyl-2-[2-
(difluoromethyl)pyrimidin-5-
yHpropylbenzanude

1.9

(+)2-chlore-N-{3-cyclopropyl-2-{6-
(difluoromethyl-3-pyridylipropyl Jbenzamide

640

(-)2-chloro-N-{3-cyclopropyl-2-[6-
(diftuoromethyi)-3-pyridyiJpropyi Jbenzamide

17

(+)2,3-dichloro-N-{3-cyclopropyl-2-[6-
{(difluoromethy})-3-pyridyl]propyi]benzamide

(-)2,3-dichloro-N-[3-cyclopropyi-2-[6-
(difluoromethyD-3-pyridyllpropyl [benzamide

{(+)2-chloro-N-[ 3-cyclopropyl-2-[ 6-
(difluoromethyt)-3-pyridyl]propyi]-3-fluore-
benzamide

(-)2-chloro-N-[3-cyclopropyl-2-[6-
{diftuoromethyl)-3-pyridyllpropyl}-3-fluoro-
benzamide

(+)2-chloro-N-{3-cyclopropyl-2-[6-
(difluoromethyi)-3-pyridylpropyl]-3-methoxy-
benzamide

4.4

N-{4,4-Difluoro-1-(6-fluoro-pyridin-3-yl)-
cyclohexvimethyl]-2-fluoro-benzamide

14
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What is claimed:

1. Acompound of formula I

<N @),

wherein R' is, pyrimidyi or 5 membered heteroarvl, each of which is optionally substituted
with one or more Ci¢alkyl, halogen, hydroxy, C; shydroxyalkyl, C;4 fluoroalkyl, Cag
cycloalkyl, Ciu alkoxy, Ci4 flucroalkoxy, cyano or -SO;;RS;

wherein R is Cs.gcycloalkyl, Csgoyciohetalkyl, Cr fluoroalkyl, C;4 fluoroalkoxy , CM
alkoxy, Cysalkenyl, Cisalkynyl, 6 membered heteroaryl, phenyl or Cy 4 alkyl optionally

substituted with one or more RY;-

wherein R is hydrogen, fluorine, Ciqalkyl or Ciu fluoroalkyl; or

wherein R” and R® combine with the carbon to which they are attached to form cyclohexyl,
tetrahydropyranyl, piperazinyl, piperidinyl, morpholinyi, pyrrolidinyl, azetidinyl,
homomorpholinyl, homopiperidinyl or homopiperazinyl each of which is‘optionally
substituted with one or more C; g alkyl, C; s alkenyl, Cs-cycloalkyl, C,.¢ alkoxy, oxo, -
NRR7 or fluorine;

wherein R? is halogen, C; 4 fluoroalkyl, cyano, eyclopropyl, C;salkyloxy, Ci.
Auoroalkvloxy, -SO;RS, NRR or C;galkeyl;

wherein R® is halogen, C; g alkyl, C;.4 fluoroalkyl, cyano, -SO:RY, -NRR, Cpg alkoxy, Cy.
sfluoroalkoxy or Csg-cycioalkyl;

wherein R® and R” independently of each other are hydrogen or Cy.s alkyl;

wherein R® is C; 4 alkyl, Cs ¢ cycloalkyl or ;4 fluoroalkyl;
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wherein R’ is C; s alkyl, Cas cycloalkyl, -NR'RY, C; .« fluoroalkyl or 3 to 7 membered

heterocyclyl which is optionally substituted with one or more C, ¢ alkyl, halogen, hydroxy,

Cr4 fluoroalkyl, Cag cycloalkyl, Ci4alkoxy, Ci4 fluoroalkoxy or cvano;

wherein R and RY independently of each other are hydrogen or Cysalkyl; or

wherein R* and R!" combine with the nitrogen to which they are attached to form

piperazinyl, piperidinyl, morpholinyl, pyrrolidinyl, azetidinyl, homomorpholinyl,

homopiperidiny! or homopiperaziny! each of which is optionally substituted with one or

more Cy.salkyl, Cialkoxy, oxo or fluorine; and

wherein 1 is 0-3; or a pharmaceutically acceptable salt thereof.

a2

10.

11

The compound of claim 1, wherein Rl 1s optionally substituted pyrimidyl.

The compound of claim 1, wherein R’ is optionally substituted 5 membered heteroaryi.
The compound of anyone of claims 1-3, wherein R and R’ combine with the carbon to
which they are attached to form optionally substituted piperazinyl.

The compound of anyone of claims 1-3, wherein R” and R® combine with the carbon 1o
which they are attached to form optionally substituted piperidinyl.

The compound of anyone of claims 1-3, wherein R* and R® combine with the carbon to
which they are aftached to form optionally substituted morpholinyl.

The compound of anyone of claims 1-3, wherein R” and R? combine with the carbon to
which they are attached to form optionally substituted pyrrolidinyl.

The compound of anyone of claims 1-3, wherein R? and R* combine with the carbor to
which they are attached to form optionally substituted pyrrolo.

The compound of anyone of claims 1-3, wherein R* and R combine with the carbon to
which they are attached to form optionally substitated imidazo.

The compound of anyone of claims 1-3, wherein R” and R® combine with the carbon to
which they are attached to form optionally substituted homomorpholinyl.

The compound of anyone of claims 1-3, wherein R? and R® combine with the carbon to

which they are attached to form optionally substituted homopiperidinyl.
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12, The compound of anyone of claims 1-3, wherein R and R’ combine with the carbon to
which they are attached to form optionally substituted homopiperazinyl.

13. The compound of anyone of claims 1-3, wherein R” and R® combine with the carbon to
which they are attached to form optionally substituted azetidinyl.

14. The compound of anyone of claims 1-13, wherein R® is chlorine, methyl or
trifluorormethvl.

15. The compound of anyone of claims 1-14, wherein n is 0,

16. The compound of anyone of claims 1-14, whereinnis 1.

17. The compound of anyone of claims 1-14, wherein n is 2.

18. The compownd of anyone of claims 1-17, wherein R’ is fluorine, chlorine, C, .3 alkyl,
Cy4 fluoroalkyl, cyano, Cy.3 alkoxy or Ci flucroalkoxy. |

19. A compound selected from the group consisting of:
2-Chlore-N-{4-(4-chloro-phenyl)-tetrah ydro-pyran-4-ylmethyl}-5-methyi-benzamide,

2-Chlore-N-[4-(4-chioro-phenyi)-tetrahydro-pyran-4-ylmethyl)-5-methyl-benzamide,
N-[4-{4-Chloro-phenyl)-tetrahydro-pyran-4-ylmethyl]-2,3-dimethyi-benzamide,
N~{4—(4~Chloro-pheny1)—tetrahydxo—pyran-é-yimethyl}—Z-mcmﬁxy-benzamide,
2,6-Dichloro-N-[4-{4-chloro-phenyl)-tetrahydro-pyran-4-ylmethyi}-benzamide,
N-[4~(4-Chloro~phenyl}~tetrahydro—pyran-4-y1methyl}—Q—methyl—benzamides
2,3-Dichlore-N-(1 —pyridin—S»yl;cyciopentyhnethyl}mb enzamide,
2-Chloro-5-methyl-N-(1-pyridin-3-yl-cyclopentylmethyl)-benzamide,
N-[4~(4-Chloro-phenyl)-tetrahydro-pyran-4-yimethyl]-2-trifluoromethyl-benzamide,
2-Methyl-N-(1-pyridin-3-yl-cyclopentylmethyl)-benzamide,

N-[4-(4-Chloro-phenyl}-tetrahydro-pyran-4-yimethyll-2-fluoro-3-triflnoromethyi-
benzamide,

3-Chioro-N-[4-(4-chloro-phenyl)-tetrahydro-pyran-4-yimethyi]-2-fluoro-benzamide,
N-[4-{4-Chloro-phenyl}-tetrahydro-pyran-4-yimethyl]-2,5-difluoro-benzamide,
2-Chloro-N-[1 »(4~1neth0xy~ph§nyl)»cyclopentylmethyl] -5-methyi-benzamide,
2,3~Dich101‘6—N—{ 1-(4-methoxy-phenyl}-cyclopentylmethyl]-benzamide,
N-f1-(4-Methoxy-phenyl)-cyclopentylmethyl]-2-methyl-benzamide,
N-[1-{4-Methoxy-phenyl}-cyclopentylmethyi]-2,3-dimethyl-benzamide,
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2-Chloro-5-methyi-N-(1-methyl-4-phenyl-piperidin-4-ylmethyl)-benzamide,
Q—Methyi-N-(l -methyl-4-phenyl-piperidin-4-ylmethyl-benzamide,
N-[4-(4-Chloro-phenyl)-tetrahydro-pyran-4-yimethyl}-2,3,5-trifluoro-benzamide,
N-[4-(4-Chloro-phenyl)-1-methyl-piperidin-4-ylmethyl]-2-methvl-benzamide,
2,3-Dichloro-N-[4-meth yl~2~(6~niethyi—pyﬁdin«3 -yl}-pentylj-benzamide,
2,3-Dimethyl-N-[4-methyi-2-(6-methyl-pyridin-3-yl)-pentyl}-benzamide,
2-Methyl-N-[4-methyl-2-(6-methyl-pyridin-3-yi)-pentyl]-benzamide,

2-Chloro-5-methyl-N-{4-(6-methyl-pyridin-3-v1)-tetraliydro-pyran-4-ylmethyl]-
benzamide,

5-Bromo-2-chloro-N-[4-(4-chloro-phenyl j-tetrahvdro-pyran-4-ylmethyl]-benzamide,

2-Chiloro-N-[4-{4-chloro-phenyl}-tetrahydro-pyran-4-ylmethyl}-benzamide,
2,3-dichloro-N-[[4,4-difluoro-1-(6-fluoro-3-pyridyl)cyclohexylimethyl |benzamide,
2,3-dichloro-N-[[4,4-difluoro-1-{6-flaoro-3-pyridyl)cyclohexylimethyi[benzamide,

2-chloro-N-[[4,4-difluoro-1-(6~fluoro-3-pyridyljeyvclohexylimethyl]-6-fluoro-
benzamide,

2-chloro-N-[[4,4-difluoro-1-(6-fluoro-3-pyridyl)cyclohexyl jmethyl -5-methyl-
benzamide, :

2-chioro-N-{{4,4-diftuoro-1-(6-fluorc-3-pyridyl)evclohexyl jmethyl}-5-
(trifluoromethvl)benzamide,

N-((4,4-diflnoro-1-(6-fluoropyridin-3-yl)cyclohexyDmethyl)-2-fluorobenzamide,

N-((4,4-diflnoro-1-(6-fluorepyridin-3-yhicyclohexyl ymethyl)-2-fluoro-3-
methoxybenzamide,

2-chloro-N-({4 4-difluorc-1-(6-fluoropyridin-3-yheyclohexyhimethyl}-5-
{methylsulfonyl}benzamide,

Z-chloro-N-((4,4-difluoro-1-{6-flucropynidin-3-ycyclohexylmethyl)benzamide,

N-((4,4-difluoro-1-{6-fluoropyridin-3-yljcyclohexyhmethy!)-2-fluoro-5-
methoxybenzamide,

N-((4,4-diftuoro-1-{6-flucropyridin-3-ylicyclohexylmethyl)-2-fluoro-3-
methylbenzamide,

N-~((4.,4-difluoro-1-(6-flnoropyridin-3-ylicyclohexyl imethyl)-2,5-difluorobenzamide,
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2,5-dichloro-N-((4,4-difluoro-1-(6-fluoropyridin-3-yi)cyclohex ylymethyl Ybenzamide,

2—ch10ro—N-((4,4~diﬂuom—1«(6—ﬂu0ropyridin—3~y1)cyclohexyl)methyi}-S—
methoxybenzamide,

N-((4,4-difluoro-1-(6-fluoropyridin-3-yhoyclohexyl)methyl)-2,3-difluorobenzamide,
2,3-dichloro-N-((4-(4-chlorophenyiftetrahydro-2H-pyran-4-yl imethyljbenzamide,

2,3-dichloro-N-({4-(4-(trifluoromethyl)phenyljtetrahydro-2H-pyran-4-
ylimethylibenzamide,

2,3-dichloro-N-((4,4-difluoro-1-(0-(triflucromethylypyridin-3-
yl}eyeclohexylymethyl)benzamide,

2,3-dichloro-N-((4-(6-(trifluoromethyl)pyridin-3-yiitetrahydro-2H-pyran-4-
ylimethyl)benzamide,

| 2,3-dichloro~N-{{1-{6-cyclopropyipyridin-3-y1)-4,4-
difluorocyclohexylmethyhbenzamide,

2,3-dichloro-N-((4,4-difluoro-1-{6-methoxypyridin-3-
vljeyclohexyhmethylbenzamide,

2-cyano-N-{(4,4-difluoro-1-(6~(triftuoromethylypyridin-3-
yheyeichexylmethyl)benzamide,

2-chloro-N-((4,4-diflucro-1-(6-(trifluoromethyl ypyridin-3-yljcyclohexyl imethyl)-4-
(methylsulfonyl)benzamide,

N-{{4,4-difiuoro-1-(6-(trifluoromethyl)pyridin-3-yl)cyclohexyl)methyl}-2-
methylbenzamide,

2,3-dichloro-N-(2-cyclopropyl-2-(6~(trifluoromethyljpyridin-3-yl)ethy!)oenzamide,

N-((4,4-difluoro-1-(6-(frifluoromethylpyridin-3-ylcyclohexylymethyl)-2-
{methylsulfonylibenzamide,

2,3-dichloro-N-({4,4-difluoro-1~(5-flucropyridin-3-yl)cyclohexylymethyl benzamide,
2,3~dichloro-N-[3-cyclopropyl-2-[6-(trifluoromethyl)-3-pyridyl propyl [benzamide,
2-chloro-N-[3-cyclopropyl-2-[6-(trifluoromethy!)-3-pyridyljpropyllbenzanmide,

N-((4,4-difluoro-1-(6-(trifluoromethyljpyridin-3-ylycyclohexylmethyl)-3-fluoro-2-
methylbenzamide,

N-((4,4-difluoro-1-(6-(trifluoromethyl)pyridin-3-yl)cyclohexyl ymethyt)-3-methoxy-2-
methylbenzamide,

204



A

10

15

20

25

N-((4,4-difluoro-1-~(6-(triftuoromethyi)pyridin-3-yl)cyclohexyDmethyi}-5-fluoro-2-
methylbenzamide,

N-((4,4-difluoro-1-(6-(trifluoromethyl}pyridin-3-yl)cyclohexyl ymethyl}-2-methyl-5-
(trifluoromethyi)benzamide,

3-bromo-N-((4,4-difluoro-1-(6-(trifluoromethyl)pyridin-3-yheyclohexylmethyt)-2-
methylbenzamide,

2-chioro-N-({4,4-difluoro-1-(6-(trifluoromethyl)pyridin-3-yljeyclohexylymethyl)-3-
methylbenzamide,

3-cyano-N-{(4,4-diflnoro-1-(6-(trifluoromethylpyridin-3-yl)cyclohexylimethyl )-2-
methylbenzamide,

2,3-dichloro-N-{2-(5-chloropyridin-3-y1)-3-cyclopropyipropyl)benzamide,
2,3-dichioro-N-(2-{4-chiorophenyl}-2-phenylethyl)benzamide,
2,3-dichioro-N-[3-cyclopropyi-2-(2,6-dimethyl-3-pyridylypropyljbenzamide,

2,3-dichloro-N-[2-(2-methylpyrimidin-5-y1}-3-[1-
(irifluoromethyleyelopropylipropyl Jbenzamide,

(-)2~chloro-N-{ 3-cyclopropyl-2-[6-{trifluoromethyl)-3-pyridyt jpropyl Jbenzamide,
(-)2-chloro-N-[3-cyclopropyl-2-[ 6-(triflucromethyl)-3-pyridvi}propylbenzamide,
(+)2,3-dichloro-N-[3-cyclopropyl-2-[6-{trifluoromethyl)-3-pyridyl}propyl |benzamide,
(-)2,3-dichloro-N-{3-cyclopropyvi-2-[ 6-(irifluoromethyl}-3-pyridyiipropyl Jbenzamide,

2,3-dichloro-N-[3-[1-(triflucromethyl)eyciopropyl ]-2-{ 6~ (trifluoromethyl)-3-
pyridyl]propyllbenzannde,

2,3-dichloro-N-[2-(6-cyclopropyl-3-pyridyl)-3-[1-
(trifiuoromethyl)cyclopropylpropyllbenzamide,

2,3-diehloro-N-[2-(6-cyclopropyl-3-pyridyl)-3-{1-
(difinoromethylieyclopropyl]propyl [benzamide,

(+)2-chioro-N-[3—cyclopropyI—Z-{é—(triﬂuoroinethy!)-S-pyﬂdyi]propyi]~3»
(trifluoromethyl)benzamide,

(-)2-chloro-N-[3-cyclopropyl-2-{6-(trifluoromethyl)-3-pyridyllpropyl]-3-
(trifluoromethyl Ybenzamide,

2,3-dichloro-N-[3-[1-(difluoromethyl)eyclopropyl}-2-{ 6-{trifluoromethyl)-3-
pyridylipropylbenzamide,
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(-)2,3-dichloro-N-[2-(2-methylpyrimidin-5-y1)-3-[ 1-
(trifluoromethyl)cyelopropylpropyljeenzamide,

{+)2,3-dichlore-N-[2-(2-methylpyrimidin-5-y1)-3-{1-
(trifluoromethvljcyclopropyl]propyllbenzamide,

{-)2~chloro-N-{2-(2-methylpyrimidin-5-y1}-3-[ 1~
(trifluoromethylcyclopropyl jpropyl|benzamide,

(+)2-chloro~-N-{2-(2-methylpyrimidin-5-y1)-3-[1-
(trifluoromethyl)eyclopropyljpropylibenzamide,

2-¢chloro-N-{2-(6-cyclopropyi-3-pyridyl}-3-[1-
(trifluoromethyl)cyclopropyl jpropyl[benzamide,

N-[{2-(6-cyclopropyl-3-pyridyl}-3-[ I-(triflucromethyl)eyclopropyl Jpropylj-2-flucro-
benzamide,

2-chloro-N-[3-cyclopropyl-2-(2-methylpyrimidin-5-yljpropyl Jbenzamide,
2,3-dichloro-N-[3-cyclopropyl-2-(2-methylpyrimidin-5-ypropyl jbenzamide,

2-chloro-N-[3-[ I-{trifluoromethyl)cyclopropyl]-2-[ 6-(trifluoromethyl)-3-
pyridylipropylfbenzamide,

2-fluoro-N-[3-[1-(trifluoromethyl)eyclopropyl}-2- 6-(trifluoromethyl)-3-
pyridylipropyllbenzamide,

2-chloro-N-{[4,4-difluoro-1-(2-methylpyrimidin-5-ylievelohex vilmethyl Jbenzamide,

2,3-dichloro-N-[{4,4-difluoro-1-(2-methylpyrimidin-5-
yvheyclohexyljmethyilbenzamide,

2,3-dichloro-N-[3-cyclopropyl-2-[2-(trifluoromethyl)pyrimidin-5-
ylpropyllbenzamide,

2,3-dichloro-N-{[4,4-diflnoro-1-[6-(1-hydroxy-1-methyl-ethyl}-3-
pyridyljeyclohexyllmethylbenzamide,

2-chiloro-N-[[4,4-difluoro-1-{6-(1-hydroxy-1-methyl-ethyl)-3-
pyridyl]cyclohexyljmethylthenzamide, '

(+)2-chioro-N-[3-cyclopropyl-2-{6-(trifluoromethyl)-3-pyridylipropyl]-3-methoxy-
benzamide,

(-32-chloro-N-{3-cyclopropyl-2-[6-(trifluoromethyl }-3-pyridyl |propyil-3-methoxy-
benzamide,
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{-+y2-chloro-N-{ 3-cyclopropyl-2-[ 6-(irifluoromethyl)-3-pyridyl jpropyl}-6-fluoro-
benzamide,

{(-)2-chloro-N-[3-cyclopropyl-2-{6-(iriflucromethyl)-3-pyridyljpropyil-6-fluoro-
benzamide,

(-FIN-{3-cyclopropyl-2-[6-(trifluorometh yi}-3-pyridyi]propyll-2-methoxy-benzamide,
(-)N-[3-cyclopropyl-2-[ 6-(trifluoromethyl)-3-pyridyl jpropyl]-2-methoxy-benzamide,
{(+)N-[3-cyclopropyl-2-] 6-(trifluoromethyl)-3-pyridyi|propyl]-2,6-difluoro-benzamide,
{-¥N-[3-cyclopropyl-2-[6-(trifluoromethyl)-3-pyridylipropyli-2,6-diffuoro-benzamide,

(+)2-chioro-N-[3-cyclopropyl-2-{ 6-(triflucromethyl)-3-pyridyl lpropyl]-5-
methylsulfonyl-benzamide,

{-)2-chloro-N-[3-cyclopropyl-2-[ 6-{triflucromethyl)-3-pyridyl [ propyll-5-
methylsulfonyl-benzamide,

2,3-dichlore-N-((4,4-difluoro-1-(4-methyl-1H-imidazol-1 -
vhevelohexylimethyl)benzamide,

(+)2-chloro-N-[3-cyclopropyi-2-{ 6-(trifluoromethyl}-3-pyridylipropyll-3-fluoro-
benzamide,

2(-}-chloro-N-[3 -cyclopro;nyl-?.-[6-(ttiﬂuommethyl)—3 -pyridyljpropyl]-3-fluoro-
benzamide,

(-)2-chloro-N-{3 -cyciopmpybz; (6-fluoro-3-pyridyl)propylibenzamide,
{+)2-chloro-N-{3-cyclopropyl-2-(6-fluoro-3-pyridylpropyl ibenzamide,
N-(1-{1-(6-bromopyridin-3-y1}-4,4-diftuorocyciohexylethyl)-2,3-dichlorobenzamide,
(-)2,3-dichloro-N-[3-cyclopropyl-2-(2-methylpyrimidin-5-yl)propyl]benzamide,
{+)2,3-dichioro-N-[3-cyclopropyl-2-(2-methyipyrimidin-S-ylpropyl benzamide,

2-chloro-N-({4,4-difluoro-1-(6-(trifluoromethyl)pyridin-3-
yl)cyelohexyhmethyl)benzamides,

2.3-dichloro-N~((4,4-difluoro-1-(6-methyipyridin-3-yiloyclohexylimethyl}benzamide,

2-chloro-N-({4,4-diftuoro-1-(6-(trifluoromethyl)pyridin-3-yl)eyclohexyl imethyl)-3-
methoxybenzamide,

2-chioro-N-((4,4-difluoro-1 -(6-~(trifluoromethyl)pyridin-3-yl)eyelohex ylymethyi)-3-
fluorobenzamide,
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2-chloro-N-{{4.4-difluoro-1-(6-fluoropyridin-3-yl)cyclohexyvlymethyl)-3-
fluorobenzamide,

3-chloro-N-({4,4~difluoro-1-(6-(trifluoromethylypyridin-3-yl)cyclohexylymethyl)-2-
fuorobenzamide, '

3-chlore-N-{(4,4-difluoro- 1-(6-fluoropyridin-3-yl)cyclohexylymethyl)-2-
fluorobenzamide,

3-chloro-N-(3-cyclopropyl-2-(6-(trifluoromethylypyridin-3-vl)propyl)-2-
fluorobenzamide, :

2-chloro-N-(3-cyclopropyi-2-(6-{trifluoromethyl)pyridin-3-yl)propyl)-4-
fluorobenzamide,

2,6-dichlor0~N~(3~cyolopr0pyl-2—(5—(ﬁiﬂuoromethyl)pyridiz}—i% -yDpropvijbenzamide,

2-chloro-N-{3-cyclopropyl-2-methyl-2-[2-(trifluoromethylpyrimidin- 5-
vlpropyllbenzamide,

2-chloro-N-[3-cyclopropyi-2-methyl-2-{2-(triflucromethylypyrimidin-5-yl jpropyl1-3-
flucro-benzamide,

(+)2,3-dichioro-N-{3-cyclopropyi-2-[2-(trifluoromethylypyrimidin-5-
yilpropyljbenzamide,

(+)2.3-dichloro-N-{3-cyclopropyl-2-[2-(trifluoromethylypyrimidin-5-
yljpropylibenzamide,

(+)2-chloro-N-[3-cyclopropyl-2-[ 2-(irifluoromethylypyrimidin-5-ylIpropyl jbenzamide,
{-}2-chloro-N-[3-cyclopropyl-2-[ 2-{trifluoromethyl)pyrimidin-5-vljpropyl Jbenzamide,

{+)2-chloro-N-{3-cyclopropyl-2-[ 2-(trifluoromethyl)pyrimidin-5-yl]propyl }-3-fluoro-
benzamide,

(-}2-chloro-N-[3-cyclopropyl-2-{ 2-(triftuoromethyl )pyrimidin-5-yl jpropyt]-3-fluoro-
benzanude,

(+)2-chloro-N-[3-cyciopropyl-2-[2-(trifinoromethyl)pyrimidin-5-yl Jpropyl -6-fluoro-
benzamide,

2,3-dichloro-N-[2-(4-chlorophenyl}-2-tetraliydropyran-4-yl-ethyl Jbenzamide,
2-chloro-N-[2-(4-chlorophenyl)-2-tetrahydropyran-4-yi-ethyl lbenzamide,
2-chloro-N-[2-(4-chlorophenyl)-2-tetrahydropyran-4-yi-ethvl]-6-fluoro-benzamide,

2-chloro-N-{2-{4-chlorophenyl}-2-tetrahydropyran-4-yl-ethyl}-3-fluoro-benzamide,
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2, 6-dichloro-N-(3-cyclopropyl-2-(2-(triflnoromethyl)pyrimidin-5-

yhpropylibenzamide,
2-chloro-N-(3-cyclopropyl-2-(2-(trifluoromethyl)pyrimidin-5-yDpropyl Yoenzamide,

2-chloro-N-(3-cyclopropyl-2-(2-(trifinoromethyl)pyrimidin-5-yhpropyl)-3-
fluorobenzamide,

2-chloro-N-(3-cyclopropyl-2-(2-(triflaoromethylypyrimidin-5-y)propyl }-6-
fluorohenzamide,

2,3-dichloro-N-[[4-[2-(trifluoromethyl)pyrimidin-5-yl tetrahydropyran-4-
vlmethyllbenzamide,

2-chloro-N-[[4-{ 2-(trifluoromethylypyrimidin-5-yl]tetrahydropyran—4-
ylimethylbenzamide,

+ 2-chloro-6-fluoro-N-[[4-[2-(trifluoromethyljpyrimidin-5-yltetrah ydropyran-4-

vlmethyljbenzamide,

(-)2-chloro-N-{3-cyclopropyl-2-{ 2-(trifluoromethylypyrimidin-5-yljpropyl 1-3-
methoxy-benzamide,

(+)2-chtoro-N-[ 3-cyclopropyl-2-{ 2-(trifluoromethylypyrimidin-5-y1jpropyl]-3-
methoxy-benzamide,

(-)N-[3-cyclopropyl-2-[ 2-(trifluoromethyDpyrimidin-5-vilpropyl}-3-methoxy-2-
methyl-benzamide,

{+)N-[3-cyclopropyl-2-[2-(trifluoromethyDpyrimidin-5-vi|propy!]-3-methoxy-2-
methyl-benzamide,

2,3-dichloro-N-{ 3-(1-finorocyvclopropyl)-2- 6-(irifluoromethyl)-3-
pyridyijpropyl]benzamide,

(=)2,6-dichioro-N-{3-cyclopropyl-2-{ 6-(triftuoromethyl}- 3-pyridyl jpropyl fbenzamide,
(-+)2,6-dichloro-N-[3-cyclopropyl-2-[6-(trifluoromethyl)-3-pyridyl jpropyvlJbenzamide,

{<)2,6-dichloro-N-{3-cyclopropyl-2-[ 2-(trifluoromethyl)pyrimidin-5-
vijpropyllbenzamide,

{+)2,6-dichloro-N-{3-cyclopropyl-2-2-(trifluoromethyhpyrimidin-5-
vlipropyl]benzamide,

2,3-dichloro-N-[3-(1-fluorocyclopropyl)-2-[ 2~(triflucrometh vl ypyrimidin-3-
vilpropylibenzamide,

2,3-dichloro-N-{2-(2~-methvlpyrimidin-5-y1)-2-(4-pyridyl)ethyl |benzamide,
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2-chlovo-N-[2-(Z-methylpyrimidin-S-y1)-2 (4-pyridyDethyljbenzamide,

E—Gﬁloro-é—ﬂuore—Nm[2-(‘2~methyipyrimidin-5—yl}~2~(4—pyridy1)ethy]]benzamide,
2-chloro-3-fluoro-N-{2-(2-methylpyrimidin-5-y1}-2-(4-pyridyljethyl [benzamide,
{-)2,6-dichloro-N-{3-cyclopropyl-2-(2-methylpyrimidin-5-yl)propyl lbenzamide,
{+)2,6-dichloro-N-[3-cyclopropyl-2-(2-methylpyrimidin-3-vi)propyl|benzamide,

(+)2-chloro-N-[3-cyclopropyl-2-methyl-2-2-(trifluoromethyl)pyrimidin-5-
vlipropylibenzamide,

(-)Z—Chioro—N{S—cyoiopropylél—methyl&—{2—(t1°iﬁuoromethyl)pyrimidin—S—
yljpropyl]benzamide,

2,3-dichloro-N-[[4,4-difluoro-1-{2-(trifluoromethyl)pyrimidin-5-
yijeyclohexylimethyllbenzamide,

(+)2-chloro-N-[3-cyciopropy] -2~methyl-2-[2~(triﬂu.oromethy1)pyrimidin—5—yl}prdpyl}—
3-fluoro-benzamide, '

{-)2-chloro-N-[3-cyclopropyl-2-methyl-2-[2-(trifluoromethylypyrimidin-5-yllpropyl}-
3-fluoro-benzamide,

{)2,3~dichloro-N-[3-cyclopropyl-2-methyi-2-{ 2-(trifluoromethylipyrimidin-5-
vllpropyl]benzamide,

{-)2.3-dichloro-N-[2-(2-methylpyrimidin-5-y1)-2-tetrahydropyran-4-yi-
ethyl[benzamide,

{()2,3-dichloro-N-[2-(2~-methylpyrimidin-5-yl}-2-tetrahydropyran-4-yl-
ethyl]benzamide,

(-)2-chloro-N-[2-(2-methylpyrimidin-5-y1}-2-tetrahydropyran-4-yl-ethyl Ibenzamide,
{")2-chloro-N-{ 2-(2-methylpyrimidin-5-v1)-2-tetrahydropyran-4-vi-ethyl |benzamide,

2,3-dichlore-N-[2-(4 4-difluorocyciohexyl)-2-(2-methylpyrimidin-5-
vhethyilbenzamide,

2~chloro—N~[2~(4,4~diﬂuorocyclohexyi}—2n(2—methy1pyrimidin—5—y1)ethy1]bcnzamida,

{+)2~chloro-N-[3-[ 1 -(triflucromethyt)eyclopropyl]-2-[2-(trifluoromethyDpyrimidin-5-
yljpropyl]benzamide,

2-chloro-6-fluoro-N-{2-(2-methylpyrimidin- 5-y1)-2-tetrahydropyran-4-yi-
ethyllbenzamide,
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2-chloro-3-fluoro-N-{2-(2-methylpyrimidin-5-y1)-2-tetrahydropyran-4-yl-
ethyl Jbenzamide,

2-chloro-N-{2-(4 4-difluorocyclohexyl}-2 -(2-methylpyrimidin-5-ylethyli-6-fluoro-
benzamide,

2-chloro-N-[2-(4,4-difluorocyciohex y11-2-(2-methylpyrimidin-5-yDethyll-3-filuore-
benzamide,

(-+)2-chloro-N-[3-[ 1-(triflucromethyl)cyciopropyl}-2-[6-(trifluoromethyl)-3-
pyridyl]propyl|benzamide, :

(-32-chloro-N-[3-[1 -(trifluoromethylycyclopropyl}-2-[ 6-{triftuoromethvl)-3-
pyridyljpropylloenzamide,

(+)2,3-dichloro-N-[ 3-{1-(trifluoromethylycyclopropyli-2-[ 6-(trifluorometh vl)-3-

pyridyl]propyllbenzamide,

(-32,3-dichloro-N-[3-{I-(triftuoromethyl)cyclopropyl}-2-[ 6-(trifluoromethyl}-3-
pyridyljpropyl]benzamide,

(+}2-chloro-3-fluoro-N-[3-[1-{trifluoromethyl)cyclopropyl}-2-[2-
(triftuoromethyl)pyrimidin-5-yi]propyi]benzamide,

(-)2-chloro-3-fluoro-N-[3-[ 1-{trifluoromethyl)cyclopropyl}-2-[ 2-
(irifluoromethyijpyrimidin-5-yllpropyl lbenzamide,

(+)2,3-dichloro-N-{3-[1 -(tz-iﬂuqromcthyl) cyclopropyl}-2-[2-
(trifluoromethyi)pyrimidin-5-yi]propyl]benzamide,

(-12,3-dichloro-N-[3-[1-(trifluoromethyDeyclopropyl}-2-[2-
(trifluoromethyl)pyrimidin-5-ylipropyilbenzamide,

(+)2-chloro-3-fluore-N-[3-[ 1 -(trifluoromethyl)cyclopropyl }-2-{ 6- (trifluoromethyl)-3-
pyridyljpropyllbenzamide,

(-)2-chloro-3-fluoro-N-{ 3-[ 1~(trifluoromethyl)cyelopropyl |- 2-[6-(trifluoromethyl)-3-
pyridyljpropylibenzamide,

(2,3~ dmhloro—N -[3-cyclopropyl-2-16-(1 -hydroxy-1-methyl-ethyi}-3-
pyridylipropylJbenzamide,

(-)2,3-dichloro-N-{3-cyclopropyl-2-[6-(1-hydroxy-1-methyl-ethyl)-3-
pyridyllpropyllbenzamide,

{+)2,3-dichioro-N-{2-tetrahydropyran-4-y1-2-[2-(trifluoromethyDpyrimidin-5-
vijethyllbenzamide,
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(-)2,3-dichloro-N-{2-tetrabydropyran-4-yl-2-[2-(trifluoromethylypyrimidin-5-
vljethylibenzamide,

(+)2-chloro-N-[2-tetrahydropyran-4-yl-2-[ 2-(trifluoromethylpyrimidin-5-
yljethyl]benzamide,

(-)2-chloro-N-[2-tetrahydropyran-4-yi-2-[ 2-(frifluoromethyijpyrimidin-5-
yllethyl]benzamide,

(+)2-chloro-6-fluoro-N-[2-tetrahvdropyran-4-y1-2-[2-(trifluoromethylypyrimidin-5-
yllethyl]benzamide,

(-)2-chiore-6-flnoro-N-{ 2-tetrahydropyran-4-yh-2-[ 2-(trifluoromethyDpvrimidin-5-
ylethyljbenzamide,

{(+)2-chloro-3-fluoro-N-{ 2-tetrahydropyran-4-yi-2-[ 2~(rifluoromethyDpyrimidin- 5-
yljethyl]benzamide, '

(-)2~chloro-3-fluoro-N-[ 2-tetrahydropyran-4-yi-2-[ 2-(trifluoromethyl)pyrimidin- 5-
viiethyl[benzamide, :

(+)2,6-dichloro-N-[2-phenyi-2-[6-(trifluoromethyi}-3-pyridyljethyl [benzamide,
{(-)2,6-dichioro-N-[2-phenyl-2-[6-(trifluoromethyl }-3-pyridyljethyl Jbenzamide,
2,4-dichloro-N-(2-phenyl-2-(6-{trifluoromethiyl)pyridin-3-yl)ethyl)benzamide,

2-chloro-6-fluoro-N-{ 1-{4-(2-methylpyrimidin-5-yhitetrahydropyran-4-
vljethyl]benzamide, '

2-chloro-3-fluoro-N-[1-{4-(2-methylpyrimidin-5-yl)tetrahydropyran-4-
yllethyl]benzamide,

2,3-dichloro-N-((3-(2-methylpyrimidin-5-yhitetrahydrofuran-3-ymethyl)benzamide,

(+)2,3-dichloro-N-[2-(4-fluorophenyl)-2-{6-(trifluoromethyl)-3-
pyridyliethylfbenzamide,

(-)2,3-dichloro-N-{2-{4-fluorophenyl)-2-{6-(trifluoromethyl)-3-
pyridyljethyljbenzamide,

{(+)2-chloro-6-fluoro-N-[ 2-(4-fluorophenyl)-2-[6-(trifluoromethyl}-3-
pyridyllethyl]benzamide,

{-)2-chloro-6-fluoro-N-[2-(4-fiuorophenyl)-2-[6-(trifluoromethyl}-3-
pyridyllethyl]benzamide,

(+)2-chloro-3-fiuoro-N-[2-(4-fluorophenyl}-2-[6-(trifluoromethyl}-3-
pyridyljethyljbenzamide,
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(-)2-chloro-3-fluoro-N-{2-(4-fluorophenyl}-2-[ 6-(triffuoromethyl)-3-
pyridyl]ethyl]benzamide,

(+)2-chloro-N-[2-(4-fluorophenyl)-2-[6-(triflnoromethyl)-3-pyridyllethyl  benzamide,
(-)2-chloro-N-[2-(4-fluorophenyl)-2-[6-{trifluoromethyl}-3-pyridyllethyi]benzamide,
2-chlore-N-[2-(4-pyridyl)-2-{ 2-(trifluoromethyl jpyrimidin-5-yijethvl jbenzamide,
2,3-dichlore-N-[2-(4-pyridyl)-2-[ 2-{triffluoromethyl)pyrimidin-3-yljethyl [benzamide,
2-chloro-N-[2-(4-pyridyl)-2-[6-(trifluoromethyl}-3-pyridyl lethyl Jbenzamide,
2,3-dichloro-N-[2-(4-pyridyl}-2-[ 6-(trifluoromethyl)-3-pyridyllethyl [benzamide,

{+)2,3-dichloro-N-[2-(4-fluorophenyl}-2-] 2-(wifluoromethyl)pyrimidin-5-
yllethyl]benzamide,

{-)2,3-dichloro~-N-{2~(4-finorophenyl)-2-[ 2-(frifluoromethyl)pyrimidin-5-
yijethyljbenzamide,

{(+)2-chloro-N-[2-(4-fluorophenyli}-2-[2-(triflucromethyl)pyrimidin-3-
yllethyl|benzamide,

(4)2—c1130r0~N—[2—(4~ﬂuor0phenyl)-2~[2u(triﬂuoromcthyi)pyrimi din-5-
yllethyilbenzamide, :

2,3-dichloro-N-[1-[4,4-difluoro-1-(2-methyipyrimidin-5-
yheyclohexyllethylibenzamide,

2-chloro-N-{1-[4,4-difluoro-1-(2-methylpyrimidin-5-yl)cyclohexyiethyl [benzamide,

(+)2-chioro-6-fluoro-N-{2-(4-fluorophenyl}-2-{ 2-(trifluoromethyDpyrimidin-5-
yllethyl]benzamide,

{-)2-chloro-6-fluore-N-[2-(4-flnorophenyl)-2-[ 2-(trifluoromethylpyrimidin-3-
yijethyl]benzamide,

{(+)2-chioro-3-fluoro-N-{2-(4-fluorophenyl)-2-{ 2-(trifluoromethyl ypyrimidin-5-
yllethyl]benzamide,

{-)2-chloro-3-fluoro-N-[2-(4-fluorophenyi)-2-[2-{trifluoromethy jpyrimidin-5-
yljethylJbenzamide,

2-chloro-N-{1-[4,4~difluoro-1-(2-methylpyrimidin-3-yDeyclohexvilethyl]-6-fluoto-
benzamide,

2-chloro-N-[1-[4,4-difluoro-1-(2-methylpyrimidin-5-yl)eyclohexyljethyl]-3-fluoro-
benzamide,
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(-)2,3-dichloro-N-{ 2-(4,4~difluorocyclohexyl)-2-(2-methylpyrimidin-5-
yl)ethylibenzamide,

{+)2,3-dichloro-N-[2-(4,4-difluorocyclohexyl)-2-{2-methylpyrimidin-5-
yhethyi]benzamide,

{+)2-chloro-N-{2-(4,4-difluorocyclohexyl)-2-[ 2-(irifluoromethyl)pyrimidin-35-
yljethyl]-3-fluoro-benzamide,

(-)2-chloro-N-|2-(4,4-difluorocyclohexyl)-2-{2-(trifluoromethyl)pyrimidin-3-vl]ethyl]-
3-fluoro-benzamide,

{+)2-chloro-N-[2-(4,4-diflucrocyclohexyl}-2-[2-(trifluoromethyl)pyrimidin-5-
yliethylibenzamide,

(-)2-chloro-N-[2-(4,4-difluorocyclohexyl)-2-[ 2-(trifluoromethypyrimidin-5-
yl]ethyl]benzamide,

{(+)2,3-dichloro-N-[ 2-(4,4-difluorocyclohexyl)-2-[2-(mrifluoromethyljpyrimidin-5-
yl]ethyllbenzamide,

(-)2,3-dichioro-N-[2-(4,4-diflnorocyclohexyl)-2-{2-(trifluoromethyl )pyrimidin-5-
vljethyllbenzamide,

(+)2-chloro-N-[2-(4,4-diflucrocyclohexyl}-2-[2-(trifluoromethyl)pyrimidin-5-
yljethyl]-6-fluoro-benzamide,

{-)2-chioro-N-[2-(4,4-difluorocyclohexyl)-2-[2-(trifluoromethylypyrimidin-3-yljethyl]-
6-fluoro-benzamide,

2,3-dichioro-N-[4-methoxy-2-[2-{trifluoromethylypyrimidin-5-vi]butyl |benzamide,
2,3-dichloro~-N-{2-phenyl-2-pyridazin-4-yl-ethyl)benzamide,
2,4-dichloro-N-(2-phenyl-2-pyridazin-4-yl-ethyl)benzamide,

(+)2,3-dichloro-N-{[3-cyclopropyl-2-[2-(difluoromethyl)pyrimidin-3-
yllpropyl]benzamide,

{-)2,3-dichloro-N-{3-cyclopropyi-2-{ 2-(difluoromethylipyvrimidin-5-
yilpropyllbenzamide,

(+)2~chioro-N-[3-cyclopropyl-2-[6-(difluoromethyl)-3-pyridyl jpropyijbenzamide,
(-)2-chloro-N-[3-cyclopropyl-2-[ 6-(diftuoromethyl)-3-pyridyljpropyl Ibenzamide,
(+)2,3-dichloro-N-[3-cyclopropyl-2-[6-(difluoromethyl)-3-pyridyl [propyi [benzamide,

{-)2,3~dichloro-N-{ 3-cyclopropyl-2-[6-(difluoromethyl)-3-pyridylipropyibenzamide,
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(+)2-chloro-N-{3-cyclopropyl-2-[6-(diflaoromethyl}-3-pyridyllpropyl}-3-fluoro-
benzamide,

(-)2-chloro-N-[3-cyclopropyl-2-{6-(difiuoromethyl)-3-pyridyljpropyi]-3-fluoro-
benzamide, and

N-{4,4-Difluoro-1-(6-fluoro-pyridin-3-yl)-cyclohexylmethyl]-2-fluoro-benzamide.

20. A pharmaceutical composition comprising a compound of anyone of claims 1-19.
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