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DIHYDROPYRIDONE UREAS AS P2X; MODULATORS

This invention pertains to compounds useful for treatment of diseases associated with P2X
purinergic receptors, and more particularly to P2X5 modulators usable for treatment of
autormmune and inflammatory diseases.

P2X purinergic receptors are ATP-activiated ionotropic receptors having seven subtypes.
The P2X7 receptor subtype (also known as the P27 receptor) is a ligand-gated ion channel
found on mast cells, peripheral macrophages, lymphocytes, erythrocytes, fibroblasts and
epidermal langerhans cells. Activation of P2X7 receptor on such immune system cells
results in release of interleukin-1beta. (Solle et al., J. Biol. Chemistry 276,125-132, (2001)).
The P2X7 receptor is also found on microglia, Schwann cells and astrocytes within the
central nervous system (Donnelly-Roberts et al., Br. J. Pharmacol. 151, 571-579 (2007)).
Antagonists of P2X7 have been showned to block P2X7-mediated IL-1beta release and
P2X7-mediated cation flux (Stokes et al., Br. J. Pharmacol. 149, 880-887 (2006)). Mice
lacking the P2X7 receptor show a lack of inflammatory and neuropathic hypersensitivity to
mechanical and thermal stimuli (Chessell et al., Pain 114, 386-396 (2005)). P2X7 is thus
believed to have a role in inflammatory responses (Ferrari et al., J. Immunol. 176, 3877-3883
(2006)} and in the onset and persistence of chronic pain (Honore et al., J. Pharmacol. Ex.
Ther. 319, 1376-1385 (2006b)).

Modulators of the P2X7 receptor thus may have utility in the treatment of disease states such
as i‘heumatoid arthritis, osteoarthritis, psoriasis, allergic dermatitis, asthma, chronic
obstructive pubmonary disease, airways hyper-responsiveness, septic shock,
glomerulonephritis, irritable bowel disease, diabetes, and Crohn's disease. P2X7 modulators
may also be useful for treatment of pain, including chronic pain, neuropathic pain, and pain
associated inflammatory processes and degenerative conditions.

There is accordingly a need for compounds that act as modulators of P2X receptors,
including antagonists of P2X; receptor, as well as a need for methods of treating diseases,
conditions and disorders mediated by P2X; The present disciosure satisfies these needs as
well as others.

The disclosure, in a first aspect, provides compounds of the formula I:
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or pharmaceutically acceptable salts thereof,

wherein:

mis 0 orl;

nisOorl;

R is:
optionally substituted aryl;
optionally substituted heteroaryl;
Crealkyl; or
adamantyl;

R? is:

optionally substituted aryl;
optionally substituted heteroaryl;
Ciecycloalkyl; or
Cs4 branched alkyl; and
R® R* and R® each independently is:

hydrogen; or
Csalkyl.

The disclosure also provides pharmaceutical compositions comprising the compounds,

methods of using the compounds, and methods of preparing the compounds.

In a second aspect, there is provided a pharmaceutical composition comprising:
(a) a pharmaceutically acceptable carrier; and
(b) a compound as defined above.
Definitions
Unless otherwise stated, the following terms used in this Application, including the
specification and claims, have the definitions given below. It must be noted that, as used in

the specification and the appended claims, the singular forms “a”, “an,” and “the” include

plural referents unless the context clearly dictates otherwise.
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“Alkyl” means the monovalent linear or branched saturated hydrocarbon moiety, consisting
solely of carbon and hydrogen atoms, having from one to twelve carbon atoms. “Lower

alkyl” refers to an alkyl group of one to six carbon atoms, i.e. C-Cgalkyl. Examples of alkyl
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gfoups mclude, but are not limited to, methyl, ethyl, propyl, isopropyl, isobutyl, sec-butyl,
tert-butyl, pentyl, n-hexyl, octyl, dodecyl, and the like.
"Alkenyl" means a linear monovalent hydrocarbon radical of two to six carbon atoms or a
branched monovalent hydrocarbon radical of three to six carbon atoms, containing at icast
one double bond, e.g., ethenyl, propenyl, and the like.
"Alkynyl" means a linear monovalent hydrocarbon radical of two to six carbon atoms or a
branched monovalent hydrocarbon radical of three to six carbon atoms, containing at least
one triple bond, e.g., ethynyl, propynyl, and the like.
“Allcylene”™ means a linear saturated divaient hydrocarbon radical of one to six carbon atoms
or a branched saturated divalent hydrocarbon radical of three to six carbon atoms, e.g.,
methylene, ethylene, 2,2-dimethylethylene, propylene, 2-methylpropylene, butylene,
pentylene, and the like.
“Alkoxy” and "alkyloxy", which may be used interchangeably, mean a moiety of the formula
~OR, wherein R is an alkyl moiety as defined herein. Examples of alkoxy moieties include,
but are not limited to, methoxy, ethoxy, isopropoxy, and the like.
“A]koxyaikyl” means a moiety of the formula R*-0-R°-, where R? is alkyl and R® is
atkylene as defined herein. Exemplary alkoxyalkyl groups include, by way of example, 2-
methoxyethyl, 3-methoxypropyl, 1-methyl-2-methoxyethyl, 1-(2-methoxyethyl)-3-
methoxypropyl, and 1-(2-methoxyethyl)-3-methoxypropyl.
“Alkoxyalkoxy’ means a group of the formula -O-R-R’ wherein R is alkylene and R’ is
alkoxy ay defined herein.
"Alkylcarbonyl” means a moiety of the formula ~C(O)-R, wherein R is alkyl as defined
herem.
“Alkoxycarbonyl” means a group of the formmla -C(0)-R wherein R is alkoxy as defined
herein.
“Alkylcarbonylalkyl” means a group of the formmla -R-C(0)-R wherein R is alkylene and R’
is alkyl as defined herein.

“Alkoxycarbonylalky!” means a group of the formula -R-C(O)-R wherein R is
alkylene and R’ is alkoxy as defined herein.
“Alkoxycarbonylalkoxy”means a group of the formula -O-R-C(O)-R" wherein R is alkylene
and R’ is alkoxy as defined herein.
“Hydroxycarbonylalkoxy” means a group of the formula -O-R-C{O)»-OH wherein R is

alkylene as defined herein.
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“Alkylaminocarbonylalkoxy” means a group of the formula -O-R-C(O)-NHR’ wherein R is
alkylene and R’ is alkyl as defined herein.
“Alkylaminoalkoxy” means a group of the formula -O-R-NHR’ wherein R is alkylene and R’
is alkyl as defined herein.
"Alkylsulfonyl" means a moiety of the formula - SO,~R, wherein R is alkyl as defined herein.
"Alkylsulfonylalicyl means a moiety of the formula -R'-SO,-R" where where R’ is alkylene
and R" is allcyl as defined herein. _
“Alkylsulfonylalkoxy” means a group of the formula -0-R-80,-R” wherein R is alkylene
and R’ is alkyl as defined herein.
"Amino means a moicty of the formula -NRR' wherein R and R’ each independently is
hyrdogen or alkyl as defined herein. “Amino thus includes “alkyiamino (where one of R and
R”is alkyl and the other is hydrogen) and “dialkylamino (where R and R’ are both alkyl.
“Aminocarbonyl” means a group of the formula -C({O)-R wherein R is amino as defined
herein.
"Alkoxyamino" means a moiety of the formula -NR-OR’ wherein R is hydrogen or atky! and
R'is alkyl as defined herein.
"Alkylsulfanyl” means a moiety of the formula -SR wherein R is alkyl as defined herein.
"Aminoalkyl” means a group -R-R' wherein R' is amino and R is alkylene as defined herein.
"Aminealkyl" includes aminomethyl, aminoethy!, 1-aminopropyl, 2-aminopropyl, and the
like. The amino moiety of "aminoalkyl" may be substituted once or twice with alky! to
provide "alkylaminoalkyl" and "dialkylaminoalkyl" respectively. "Alkyiaminoalkyl"
includes methylaminomethyl, methylaminoéthyl, methylaminopropyl, ethylaminoethyl and
the like. "Dialkylaininoalkyl" includes dimethylaminomethyl, dimethylaminoethyl,
dimethylaminopropyl, N-methyl-N-cthylaminoethyl, and the like.
"Aminoalkoxy"” means a group -OR-R' wherein R’ is amino and R is alkylene as defined
herein.
"Alkylsulfonylamido" means a moiety of the formula -NR'SO,-R wherein R is alkyl and R’ is
hydrogen or alkyl.
"Aminocarbonyloxyalkyl" or "carbamylalkyl" means a group of the formula -R-O-C(O)-
NR'R" wherein R is alkylene and R', R" cach independently is hydrogen or alkyl as defined
herein.
"Alkynylalkoxy" means a group of the formula -O-R-R’ wherein R is alkylene and R'is
alkynyl as defined herein,
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“Aryl” means a monovalent cyclic aromatic hydrocarbon moiety consisting of a mono-, bi-
or tricyclic aromatic ring. The aryl group can be optionally substituted as defined herein.
Examples of aryl moieties include, but are not limited to, phenyl, naphthyl, phenanthryl,
fluorenyl, indenyl, pentalenyl, azulenyl, oxydiphenyl, biphenyl, methylenediphenyl,
aminodiphenyt, diphenylsulfidyl, diphenylsulfonyl, diphenylisopropylidenyl, benzodioxanyl,
benzofuranyl, benzodioxylyl, benzopyranyl, benzoxazinyl, benzoxazinonyl, benzopiperadinyl,
benzopiperazinyl, benzopyrrolidinyl, benzomorpholinyl, methylenedioxyphenyl,
ethylenedioxyphenyl, and the like, including partially hydrogenated derivatives thereof, cach
being opticnally substituted.

"Arylalkyl" and "Aralkyl", which may be used mtérchangeab}.y, mean a radical-R*R® where
R"is an alkylene group and R” is an aryl group as defined herein; e.g., phenyialkyls such as
benzyl, phenylethyl, 3-(3-chiorophenyl)-2-methylpentyl, and the like are examples of
arylabicyl.

"Arylsulfonyl means a group of the formula -SO,-R wherein R is aryl as defined herein.
"Aryloxy" means a group of the formula -O-R wherein R is aryl as defined herein.
"Aralkyloxy" means a group of the formula -O-R-R" wherein R is alkylene and R' is ary] as
defined herein,

“Carboxy” or “hydroxycarbonyl”, which may be used interchangeably, means a group of the
formmla -C{0)-OH.

"Cyanoalkyl" ” means a moiety of the formula -R’-R”, where R’ is alkylene as defined
herein and R” is cyano or nitrile.

“Cycloalkyl” m.eans a monovalent saturated carbocyclic moiety consisting of mono- or
bicyclic rings. Preferred cycloalkyl are unsubstituted or substituted with alkyl. Cycloallkyl
can optionally be substituted with one or more substituents, wherein each substituent is
independentiy hydroxy, alkyl, alkoxy, halo, haloalkyt, amino, monoalkylamino, or
dialkylamino, unless otherwise specifically indicated. Examples of cycloalkyl moieties
inchude, but are not limited to, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl,
and the like, including partially unsaturated (cycloalkenyl) derivatives thereof.
“Cycloalkylalkyl” means a moiety of the formula —R°-R”, where R’ is alkylene and R” is
cycloalkyl as defined herein.

“Cycloalkylalkoxy” means a group of the formula -O-R-R’ wherein R is alkylene and R’ is

cycloalky! as defined herein.
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"Heteroalkyl" means an alkyl radical as defined herein wherein one, two or three hydrogen
atoms have been replaced with a substituent independently selected from the group consisting
of -OR?, -NR"R®, and -$(0).R? (where n is an integer from 0 to 2), with the understanding
that the point of attachment of the heteroalkyl radical is through a carbon atom, wherein R? is
hydrogen, acyl, alkyl, cycloalkyl, or cycloalkylalkyi; R” and R® are independently of cach
other hydrogen, acyl, alkyl, cycloalkyl, or cycloalkylalkyl; and when n is 0, R is hydrogen,
alkyl, cycloalkyl, or cycloatkylalkyl, and when n is 1 or2, R% s alkyl, cycloalkyl,
cycloalkylalkyl, amino, acylamino, monoalkylamine, or dialkylamino. Representative
exaraples include, but are not limited to, 2-hydroxyethyl, 3-hydroxypropyl, 2-hydroxy-1-
hydroxymethylethyl, 2,3-dihydroxypropyl, 1-hydroxymethylethyl, 3-hydroxybutyl, 2,3-
dihydroxybutyl, 2-hydroxy-1-methylpropyl, 2-aminoethyl, 3-aminopropyl, 2-
methylsulfonylethyl, aminosulfonylmethyl, aminosulfonyiethyl, aminosulfonyipropyl,
methylaminosulfonylmethyl, methylaminosulfonyletbyl, methylaminosuifonytpropyl, and the
like.
“Heteroaryl” means a monocyclic or bicyclic radical of 5 to 12 ring atoms having at Jeast one
aromatic Ting containing one, two, or three ring heteroatoms selected from N, O, or S, the
remaining ring atoms being C, with the understanding that the attachment point of the
heteroaryl radical will be on an aromatic ring. The heteroaryl ring may be optionally
substituted as defined herein. Examples of heteroaryt moieties include, but are not limited to,
optionally substituted imidazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, oxadiazoiyl,
thiadiazolyl, pyrazinyl, thienyl, benzothienyl, thiophenyl, furanyl, pyranyl, pyridyl, pyrrolyl,
pyrazolyl, pyrimidyl, quinolinyl. isoquinolinyl, benzofuryl, benzothiophenyl,
benzothiopyranyl, benzimidazolyl, benzooxazolyl, benzooxadiazolyl, benzothiazolyl,
benzothiadiazolyl, benzopyranyl, indolyl, isoindolyl, triazolyl, triazinyl, quinoxalinyl, purinyl,
quinazolinyl, quinolizinyl, naphthyridinyl, pteridinyl, carbazolyl, azepinyl, diazepinyl,
acridinyl and the like, including partially hydrogenated derivatives thereof, each optionally
substituted.
Heteroarylalkyl" or "heteroaralky!” means a group of the formula -R-R' wherein R is alkylene
and R' is heteroaryl as defined herein.
"Heteroarylsulfonyl means a group of the formula -SO,-R wherein R is heteroaryl as defined
herein,
"Heteroaryloxy” means a group of the formula -O-R wherein R is heteroaryl as defined

herein.
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"Heteroaralkyloxy" means a group of the formula -O-R-R" wherein R is alkylene and R’ is
heteroaryl as defined herein.

The terms “halo”, “halogen™ and "halide", which may be used interchangeably, refer to a
substituent fluoro, chioro, bromo, or iodo.

“Haloalkyl” means alkyl as defined herein in which one or more hydrogen has been replaced
with same or different halogen. Exemplary haloalkyls include ~CH,CI,

~CHyCFs, ~CH,CCls, perfluoroallkyl (e.g., —~CF3), and the like.

“Haloalkoxy” means a moiety of the formula —-OR, wherein R is a haloalkyl moiety as
defined herein. An exemplary haloalkoxy is difluoromethoxy.

“Heterocycloamino™ means a saturated ring wherein at ieast one ring atom is N, NH or N-
alkyl and the remaining ring atoms form an alkylene group.

“Heterocyclyl” means a monovalent saturated moiety, consisting of one to three tings,
incorporating one, two, or three or four heteroatoms (chosen from nitrogen, oxygen or sulfur).
The heterocyclyl ring may be optionalty substituted as defined herein. Examples of
heterocyclyl moieties include, but are not limited to, optionally substituted piperidinyl,
piperazinyl, homopiperazinyl, azepinyl, pyrrolidinyl, pyrazolidinyl, imidazolinyl,
imidazolidinyl, pyridinyl, pyridazinyl, pyrimidinyl, oxazolidinyl, isoxazolidiny], morpholinyl,
thiazolidinyl, isothiazolidinyl, quinuelidinyl, guinolinyl, isoquinolinyl, benzimidazolyl,
thiadiazolylidinyl, benzothiazolidinyl, benzoazolylidinyl, dihydrofuryl, tetrahydrofuryl,
dihydropyranyl, tetrahydropyranyl, thiamorpholinyl, thiamorpholinylsulfoxide,
thiamorpholinylsulfone, dihydroquinolinyl, dihydrisoquinolinyl, tetrahydroquinolinyi,
tetrahydrisoquinolinyl, and the like.

"Heterocyclylalkyl" means a moiety of the formula -R-R' wherein R is alkylene and R is
heterocyclyl as defined herein.

"Heterocyclyloxy" means a moiety of the formula -OR wherein R is heterocyclyl as defined
herein,

"Heterocyclylalkoxy" means a moiety of the formula -OR-R' wherein R is alkylene and R’ is
heterocyclyl as defined herein.

"Hydroxyalkoxy" means a moicty of the formula -OR wherein R is hydroxyalkyl as defined
herem.

"Hydroxyalkylamino" means a moiety of the formula -NR-R' wherein R is hydrogen or alky!
and R'is hydroxyalky! as defined herein.
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“alkoxy-alkylaminoalkyl” means a moiety of the formula ~-R-NR’-R” wherein R is alkylene,
R'is hydrogen or alkyl, and R" is alkoxyalkyl as defined herein.

"Hydroxyalkylaminoalkyl" means a moiety of the formula -R-NR'-R" wherein R is alkylene,
R'is hydrogen or alkyl, and R" is hydroxyalkyl as defined herein.

"Hydroxycarbonylalkyl" or "carboxyalkyl" means a group of the formuia -R-(CQO)-OH where
R is alkylene as defined herein.

“Hydroxycarbonylalkoxy” means a group of the formula -O-R-C(0)-OH wherein R is
alkylene as defined herein.

"Hydroxyalkyloxycarbonylalkyl" or "hydroxyalkoxycarbonyialkyl" means a group of the
formula -R-C(O)-0-R-OH wherein each R is alkylene and may be the same or different.
“Hydroxyalkyl” means an alkyl moiety as defined herein, substituted with one or more,
preferably one, two or three hydroxy groups, provided that the same carbon atom does not
carry more than one hydroxy group. Representative examples include, but are not limited to,
hydroxymethyl, 2-hydroxyethyl, 2-hydroxypropyl, 3-hydroxypropyl, 1-(hydroxymethyl)-2-
methylpropyl, 2-hydroxybutyl, 3-hydroxybutyl, 4-hydroxybutyl, 2,3-dihydroxypropyl, 2-
hydroxy-1-hydroxymethylethyl, 2,3-dihydroxybutyl, 3,4-dihydroxybutyl and
2-(hydroxymethyl)-3-hyvdroxypropyl

“Hydroxycycloalkyl” means a cycloalkyl moiety as defined herein wherein one, two or three
hydrogen atoms in the cycloalkyl radical have been replaced with a hydroxy substituent.
Representative examples include, but are not limited to, 2-, 3-, or 4-hydroxycyelohexyl, and
the like.

"Urea”or "areido" means a group of the formula -NR-C(0)}-NR"R" wherein R', R" and R™
each independently is hydrogen or alkyl.

"Carbamate" means a group of the formula -O-C(Q)-NR'R" wherein R' and R" each
independently is hydrogen or alkyl

"Carboxy" means a group of the formula -O-C(0)-OH.

"Sulfonamido" means a group of the formuta -SO,-NR'R" wherein R’, R” and R" each
independently is hydrogen or alkyl.

"Ontionally substituted", when used in association with "aryl", phenyt", "heteroaryl"
"cycloalkyl” or "heterocyolyl”, means an aryl, phenyl, heteroaryl, cycloalkyl or heterocyciyl
which is optionally substituted independently with one to four substituents, preferably one or
two substituents selected from alkyl, cycloalkyl, cycloalkylalkyl, heteroalkyl, hydroxyalkyi,

halo, nitro, cyano, hydroxy, alkoxy, amino, acylamino, mono-alkylamino, di-alkylamino,
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haloalkyl, haloalkoxy, heteroalkyl, -COR, -SO;R (where R is hydrogen, alkyl, phenyl or
phenylalkyl}, -(CR’R™),-COOR (where n is an integer from 0 to 5,R” and R” are
independently hydrogen or alkyl, and R is hydrogen, alkyl, cycloalkyl, cycloalkylatkyl,
phenyl or phenylalkyl), or ~(CR’R”)n—CONRaR.b {where n is an integer from 0 to 5, R’ and

R” are independently hydrogen or alkyl, and R® and RD are, independently of each other,
hydrogen, alkyl, cycloaikyl, cycloatkylalkyl, phenyl or phenylalkyl). Certain preferred
optional substituents for "aryl", phenyl”, "heteroaryl” "cycloalkyl” or "heterocyclyl" inciude
alkyl, halo, haloalkyl, alkoxy, cyano, amino and alkylsulfonyl. More preferred substituents
are methyl, fluoro, chioro, trifluoromethyl, methoxy, amino and methanesulfony!.

“Leaving group” means the group with the meaning conventionally associated with it in
synthetic organic chemisiry, i.¢., an atom or group displaceable under substitution reaction
conditions. Examples of leaving groups include, but are not limited to, halogen, alkane- or
arylenesulfonyloxy, such as methanesulfonyloxy, ethanesulfonyloxy, thiomethyl,
benzenesulfonvioxy, tosyloxy, and thienyloxy, dihalophosphinoyloxy, optionally substituted
benzyloxy, isoﬁropylexy, acyloxy, and the like.

“Modulator” means a molecule that interacts with a target. The interactions include, but are
not limited to, agonist, antagonist, and the like, as defined herein.

“Optional” or “optionally” means that the subsequently described event or circumstance may
but need not occur, and that the description includes instances where the event or
circumstance occurs and instances in which it does not.

"Disease” and “Discase state” means any disease, condition, symptom, disorder or indication.
“Inert organic solvent” or “inert solvent” means the solvent is inert under the conditions of
the reaction being described in conjunction therewith, including for example, benzene,
toluene, acetonitrile, tetrahydrofuran, N,N-dimethylformamide, chloroform, methylene
chloride or dichloromethane, dichloroethane, diethyl ether, ethyl acetate, acetone, methyl
ethyl ketone, methanol, cthanol, propanol, isopropanol, rer#-butanol, dioxane, pyridine, and
the like. Unless specified to the contrary, the solvents used in the reactions of the present
invention are inert solvents.

“Pharmaceutically acceptable” means that which is useful in preparing a pharmaceutical
composition that is generally safe, non-foxic, and neither biologicalty nor otherwise
undesirable and includes that which is acceptable for veterinary as well as human

pharmaceutical use.
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“Pharmaceutically acceptable salts” of a compound means salts that are pharmaceutically
acceptable, as defined herein, and that possess the desired pharmacological activity ofthe
parent compound. Such salts include:

acid addition salts formed with inorganic acids such as hydrochloric acid,
hydrobromic acid, sulfuric acid, nifric acid, phoéphoric acid, and the like; or formed with
organic acids such as acetic acid, benzenesulfonic acid, benzoic, camphorsulfonic acid, citric
acid, ethanesulfonic acid, fumaric acid, glucoheptonic acid, gluconic acid, glutamic acid,
glycolic acid, hydroxynaphtoic acid, 2-hydroxyethanesutfonic acid, lactic acid, maleic acid,
malic acid, malonic acid, mandelic acid, methanesulfonic acid, muconic acid, 2-
naphthalenesulfonic acid, propionic acid, salicylic acid, succinic acid, tartaric acid, p-
toluenesulfonic acid, trimethylacetic acid, and the like; or

salts formed when an acidic proton present in the parent compound either is
replaced by a metal ion, e.g., an alkali metal ion, an alkaline earth ion, or an aluminum ion; or
coordinates with an organic or inorganic base. Acceptable organic bases inclide
diethanolamine, ethanolamine, N-methylglucamine, triethanolamine, tromethamine, and the
like. Acceptable inorganic bases include aluminum hydroxide, caicium hydroxide, potassium
hydroxide, sodium carbonate and sodium hydroxide.
The preferred pharmaceutically acceptable salts are the salts formed from acetic acid,
hydrochloric acid, sulphuric acid, methanesulfonic acid, maleic acid, phosphoric acid, tartaric
acid, citric acid, sodium, potassium, calcium, zinc, and magnesiom.
It should be understood that all references to pharmaceutically acceptable salts include
solvent addition forms (solvates) or crystal forms (polymorphs) as defined herein, of the
same acid addition salt.
“Protective group” or “protecting group” means the group which selectively blocks one
reactive site in a multifunctional compound such that a chemical reaction can be carried out
selectively at another unprotected reactive site in the meaning conventionally associated with
it in synthetic chemistry. Certain processes of this invention rety upon the protective groups
10 block reactive nitrogen and/or oxygen atoms present in the reactants. For examiple, the
terms “amino-protecting group” and “nitrogen protecting group” are used interchangeably
herein and refer to those organic groups intended to protect the nitrogen atom against
undesirable reactions during synthetic procedures. Exemplary nitrogen protecting groups
include, but are not limited to, trifluoroacetyl, acetamido, benzyl (Bn), benzyloxycarbonyl

(carbobenzyloxy, CBZ), p-methoxybenzyloxycarbonyl, p-nitrobenzyloxycarbonyl, fer-
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butoxyearbonyl (BOC), and the like. The artisan in the art will know how to chose & group
for the ease of removal and for the ability to withstand the following reactions.

“Solvates” means solvent additions forms that contain either stoichiometric or non
stoichiometric amounts of solvent. Some compounds have a tendency to trap a fixed molar
ratio of solvent molecules in the crystalline solid state, thus forming a solvate. If the solvent
is water the solvate formed is a hydrate, when the solvent is alcohol, the solvate formed is an
alcoholate, Hydrates are formed by the combination of one or more molecules of water with
one of the substances in which the water retains its molecular state as H,0, such combination
being able to form one or mors hvdrate.

“Subject” means mammals and non-mammals. Mammals means any member of the
mammalia class including, but not limited tc, humans; non-human primates such as
chimpanzees and other apes and monkey species; farm animals such as cattle, horses, sheep,
goats, and swine; domestic animals such as rabbits, dogs, and cats; laboratory animals
including rodents, such as rats, mice, and guinea pigs; and the like. Examples of non-
manmmals include, but are not limited to, birds, and the like. The term “subject” does not
denote a particular age or sex.

“Arthritis” means diseases or conditions damage to joints of the body and pain associated
with such joint damage. Arithritis includes theumatoid arthritis, osteoarthritis, psoriatic
arthritis, septic arthritis and gouty arthritis.

“Pain” includes, without limitation, inflammatory pain; surgical pain; visceral pain; dental
pain; premenstrual pain; central pain; pain due to burns; migraine or cluster headaches; nerve
injury; neuritis; neuralgias; poisoning; ischemic injury; interstitial cystitis: cancer pain; viral,
parasitic or bacterial infection; post-traumatic injury; or pain associated with irtitable bowel
syndrome.

“Therapeutically effective amount™ means an amount of 2 compound that, when administered
to a subject for treating a discase state, is sufficient to effect such treatment for the disease
state. The “therapeutically effective amount” will vary depending on the compound, disease
state being treated, the severity or the disease treated, the age and relative health of the
subject, the route and form of administration, the judgment of the attending medical or
veterinary practitioner, and other factors.

The terms “those defined above” and “those defined herein” when referring to a variable
incorporates by reference the broad definition of the variable as well as preferred, more

preferred and most preferred definitions, if any.
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“Treating” or “treatment” of a disease state includes:
{1 preventing the disease state, i.e. causing the clinical symptoms of the
disease state not to develop in a subject that may be exposed to or predisposed
1o the disease state, but does not vet experience or display symptoms of the
disease state.
(i1} inhibiting the disease state, i.e., arresting the development of the
disease state or its clinical symptoms, or
(iif) relieving the disease state , i.e., causing temporary or permanent
regression of the disease state or its clinical symptoms.
The terms “treating”, “contacting” and “reacting” when referring to a chemical reaction
means adding or mixing two or more reagents under appropriate conditions to produce the
indicated and/or the desired product. It should be appreciated that the reaction which
produces the indicated and/or the desired product may not necessarily result directly from the
combination of two reagents which were initially added, i.c., there may be one or more
intennediateé which are produced in the mixture
which ultimately leads to the formation of the indicated and/or the desired product.
Nomenclature and Stractures

In general, the nomenclature used in this Application is based on AUTONOM™ v.4.0,a
Beilstein Institute computerized system for the generation of TUPAC systematic
nomenclature. Chemical structures shown herein were prepared using ISIS® version 2.2.
Any open valency appearing on a carbon, oxygen sulfur or nitrogen atom in the structures
herein indicates the presence of a hydrogen atom unless indicated otherwise. Where a
nitrogen-containing heteroaryl ring is shown with an open valency on a nitrogen atom, and
variables such as R®, R® or R® are shown on the heteroaryl ring, such variables may be bound
or joined to the open valency nitrogen. Where a chiral center exists in a structure but no
specific stereochemistry is shown for the chiral center, both enantiomers associated with the
chiral center are encompassad by the structure. Where a structure shown herein may exist in
multiple tantomeric forms, all such tautomers are encompassed by the structure.

All patents and publications identified herein are incorporated herein by reference in their

entirety.

Compounds of the Invention

The invention provides compounds of the formula I
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ar phafmémeuticaliy acceptable éalts thereof,
wherein: '
misQorl;
nisforl;
R'is:
optionally substituted aryl;
optionally substituted heteroaryl; or
adamantyl;

optionally substituted aryl;
optionally substituted heteroaryl;
Cigcvcloalkyl;

Cisallcyl; or

Ci¢ branched alkyl; and

hydrogen;

Ciealkyl;

alkylcarbonylalkyl; or

alkoxycarbonylalkyl;

R and R® each independently is:

hydrogen; or

C.ealkyl.
In certain embodiments of formuia I, R®, R* and R® are hydrogen.
In certain embodiments of formula I, mis 0.
In certain embodiments of formula L nis 0.
In certain embodiments of formula I, R® is hydrogen.
In certain embodiments of formula 1, R'is hydrogen,

In certain embodiments of formula I, R® is hydrogen.

PCT/EP2009/067032
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In certain embodiments of formula I, R’ is optionally substituted aryl.
In certain embodiments of formula I, R’ is optionally substituted phenyl.

In certain embodiments of formula I, R' is phenyl optionally substituted one, two, three or

- four times with a substituent or substituents.sach independently selected from: halo; Cy.

salkyl; Cyealkoxy; halo-Cy galkyl; halo-Cy.eatkoxy; Cyalkylsulfonyl; C, ealkylsulfanyl; C;.
salkylsulfinyl; phenylsulfony! wherein the phenyl portion is optionally substituted with C,.
satkyl; nitrile; hydroxy; C,_salkylcarbonyl; aminocarbonyt; Cy.salkoxycarbonyl; C,.
salkoxycarbonyl-C salkoxy; hydroxycarbonyl; hydroxycarbonyl-Cy.ealkoxy; C;.
salkylaminocarbonyl-C) salkoxy; Ci.salkoxy-Ci.ealkoxy; hydroxy-C) salkoxy; C;.
salkylamine-Cyealkoxy; Crealkylsulfony-Celalkoxy; hydroxy-Cs.salkyl; Cagcycloalkyl-Cy.
salkoxy; amino; amino-C peatkyl; C;salkenyl; Cy.alkynyl; morpholinyl; morpholinyl-C;.
salkyl; piperazinyl; piperidinyloxy; aminocarbonyl-Cy.salkexy; Csalkoxyamino-Cealkyl;
C.qalkoxy-Cy galkylamino-Cyealkyl; hydroxy-C: galkylamino-Cy.ealkyl; di(hydroxy-C;.
calkylyamino-C ealkyl; Cy.salkoxycarbonylamine-C, salkyl; Cy salkylcarbonylamine-C;.
salkyl; Cy ealkylaminocarbonyl; Cj.salkoxycarbonyiC, salkyl; C;.salkylaminocarbonyl-C;.
salkyl; di(Cy.ealkyl)aminocarbonyl-C; salkyl; Cysalkylamino-Cyalkyl; hydroxycarbonyl-C;.
salkyl; or nitro; or two adjacent substituents may form a Cyalkylenedioxy or halo-C,.
salkylenedioxy.

In certain embodiments of formula I, R' is phenyl optionally substituted one, two, three or
four times with a substituent or substituents each independently selected from: halo; C).
salkyl; C;.qalkoxy; halo-Cgalkyl; halo-Cy.satkoxy; Cy.ealkylsulfonyl; Cs.eatkylsulfanyl; C;.
salkylsulfinyl; phenylsulfonyl wherein the phenyl portion is optionally substituted with C;.
salkyl; nitrile; hydroxy; Ci.salkylcarbonyl; aminocarbonyl; C;.salkoxycarbonyl; C.
calkoxycarbonyl-Cs gatkoxy; hydroxycarbonyl; hydroxycarbonyl-C; salkoxy; Ci.
salkylaminocarbonyl-C.ealkoxy; C;ealkoxy-C,salkoxy; hydroxy-Ci.calkoxy; C;.
salkylamino-Cysalkoxy; Crealkylsulfony-C,.slalkoxy; hydroxy-C;.ealkyl; Cs.ecycloalkyl-Cy.
salkoxy; amino; amino-Cj salkyl; C;.¢alkenyl; Ci.salkynyl, morpholinyl; morpholinyl-C;.
salkyl; piperazinyl; piperidinyloxy; aminocarbonyl-C, salkoxy, C;ealkoxyamine-Cyealkyl;
hydroxy-C.¢alkytamino-Cealkyl, C;salkoxycarbonylamino-Cysalkyl; C;.
salkylcarbonylamino-C,ealkyl; Cyealkylaminocarbonyl; C; salkoxycarbonylC)ealkyl; Cs.
salkylaminocarbonyl-C; ealkyl; C)salkylamino-Cy.calkyl; hydroxycarbonyi-C.alkyl; or

nitro; or two adjacent substituents may form a Cioalkylenedioxy or halo-Cy.alkylenedioxy.
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In certain embodiments of formula I, R’ is phenyl substituted one, two, three or four times
with a substituent or substituents each independently selected from: fluoro; chloro; bromo;
iodo; methyl; ethyl; methoxy; ethoxy, trifluoromethyl; diffuoromethoxy; trifluoromethoxy;

methanesulfonyl; methanesulfanyl; methanesulfinyi; toluencsulfonyl, nitrile; acetvl;

“aminocarbonyl; methoxycarbonyl; methoxycarbonylmethoxy; carboxy;

hydroxycarbonylmethoxy; methylaminocarbonylmethoxy; methoxyethoxy; hydroxyethoxy;
methylaminoethoxy; methanesulfonylpropyloxy; hydroxymethyl; hvdroxvethvl;
cyclopropylmethoxy; amino; or nitro; morpholinyl; N N-dimethylaminocarbonylmethoxy;
boc-piperazinyl; N-(2-methoxyethyl)-N-methylaminomethyl; N N-dimethylaminomethvl;
aminomethyl; boc-aminomethyl;methyicarbonylaminomethyl; N,N-di-(2-hydroxyethyl)-
aminomethyl; morpholinylmethyl; 2-hydroxy-1-hydroxymethyl-ethyl;, methylaminocarbonyl;
piperidinyloxy; tert-butoxycarbonyimethyl, N,N-dimethylaminocarbonylmethyl, n-propyl;
isopropyl; hydroxycarbonylmethyl; hydroxypropoxy; or two adjacent substituents may form
methylenedioxy, ethylenedioxy or difluoromethylenedioxy.

In certain embodiments of formula 1, R'is phenyl substituted one, two, three or four times
with a substituent or substituents each independently selected from: halo; C;alkyl; C,.
salkoxy: balo-C.galkyl; halo-Cealkoxy; Cisalkylsulfonyl; nitrile; Cy.salikoxy-Cisalkoxy;
hydroxy-Ciealkoxy; Crsalkylsulfonyl-Ci.galkoxy; hydroxy-Cisalkyl; bydroxy-Ci.
salkylamino; Crealkylenedioxy, or Cageycloalkyl-Cisalkoxy.

In certain embodiments of formuta I, R is phenyl substituted one, two, three or four times
with a substituent or substituents each independently selected from: fluoro; chlore; bromo;
iodo; methyl; ethyl; methoxy; ethoxy; trifluoromethy!; difluoromethoxy; methanesulfonyl;
nitrile; methoxyethoxy; hydroxyethoxy; hydroxymethyl; hydroxyethyl; hydroxypropoxy;
methylenedioxy; or ethylenedioxy.

In certain embodiments of formula I, R' is pheny! substituted two or three times with
substituents each independently selected from: fluoro; chloro; bromo; methyl; ethyl;
methoxy; ethoxy; diftuoromethexy; methoxyethoxy; hydroxyethoxy; hydroxymethyi;
hydroxyethyl; hydroxypropoxy; methylenedioxy; or ethylenedioxy.

In certain embodiments of formula I R is phenyl substituted two or three times with
substituents each independently selected from: fluoro; chloro; bromo; methyl; and methoxy.
In certain embodiments of formula I, R’ is phenyl optionally substituted one, two or three

timmes with a substituent or substituents each independently selected from:: fluore; chioro;
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bromo; methyl; ethyl; methoxy; ethoxy; trifluoromethyl; difluoromethoxy; nitrile;
methoxyéthoxy; hydroxyethoxy; hydroxymethyl; hydroxyethyl; or cyclopropylmethoxy.
In certain embodiments of formula I, R' is: 2-bromo-4 5-dimethoxy-phenyl; 2-bromo-4-
chloro-5-methoxy-phenyl; 2-bromo-4-fluoro-5-methoxy-phenyl; 2,4-dichloro-5-methoxy-
phenyl; 2-bromo-5-methoxy-4-trifinoromethyl-phenyl; 2-bromo-4,5-dichloro-phenyl; 2-
bromo-4-chloro-5-iodo-phenyl; 2-brome-4-chloro-5-triflucromethyl-phenyl; 2-bromo-5-
methoxy-4-methyl-phenyl; 2-isopropyl-4,5-dimethoxy-phenyl; 2-bromo-4-chioro-5-
methanesulfanyl-phenyl; 2-bromo-4-chloro-5-methanesulfonyl-phenyl; 2-bromo-4-chloro-3-
methanesul finyl-phenyl; 2-bromo-4-chloro-5-fluoro-phenyl; 2-bromro-5-methoxy-phenyl; 2-
bromo-5-methoxy-4-methoxycarbonyl-phenyl;2-bromo-4-chloro-5-hydroxy-phenyl; 2-
bromo-4-chloro-5-(methylamino-carbonyl-methyoxy)-phenyl; 2-methyt-4 5-dimethoxy-
phenyl; 2-bromo-4-chloro-S-methoxycarbonyl-phenyl; 2-bromo-4-methanesalfonyl-5-
methoxy-phenyl; 2-bromo-4-methyl-3-methoxy-phenyl; 2-bromo-4-chloro-5-
(methoxycarbonyl-methoxy)-phenyl; 2-bromo-4-chloro-5-(hydroxycarbonyl-methoxy)-
phenyl; 2-bromo-4-chloro-5-(2-methoxyethoxy)-phenyl;
4,5-dimethdxy~phenyl; 2-fluoro-4-chloro-5-methoxy-phenyl; 2-bromo-4-methoxycarbonyl-5-
methoxy-phenyl;6-brome-benzo[1,3 Jdioxol-5-yl, 2-bromo-4-chloro-5-(2-hydroxyethoxy)-
phenyl; 2-bromo-4-difluoromethoxy-5-methoxy-phenyl;
S-methoxy-4-methyl-phenyl; 2-bromo-4-chloro-5-(2-methylamino-¢thoxy)-phenyl; 2-bromo-
4-cyano-5-methyl-phenyl; 2-fluoro-4-methyl-5-methoxy-phenyl; 2-bromo-4-chloto-5-acetyl-
phenyl; 5-methoxy-2-methyl-phenyl; 2-bromo-4-chloro-5-(3-methanesulfonyl-propoxy)-
phenyl; 2-bromo-5-methoxy-4-({tert-butoxycarbonyl}-phenyl;
5-methanesulfonyl-2-methoxy-phenyl; 2-bromo-4-chloro-53-(1-hydroxyethyl)-phenyl; 2-
fluore-5-(2-hydroxyethoxy)-4-methyl-phenyl; 2-bromeo-5-methoxy-4-aminocarbonyl-phenyl;
6-bromo-2.2-difluoro-benzo[1,3jdioxol-5-yl; 2,6-difluoro-phenyl; 2-bromo-4-cyano-5-
methoxy-phenyl; 2,5-dimethoxy-phenyl; 3-methoxycarbonyl-2-methyl-phenyl; 3-methoxy-
phenyl; 4-methoxy-phenyl; 2.4-dimethoxy-phenyl; 4-chioro-5-methoxy-phenyl; 4-fluoro-5-
methoxy-phenyl; 2-bromo-4-methyl-5-(tert-butoxycarbonyl}-phenyl; 3,4,5-trimethoxy-
phenyl; 2-bromo-4,6-difluoro-phenyl; 2-ethyl-4,5-dimethoxy-phenyl; 2-brome-4-methoxy-
phenyl; 4-chloro-5-(2-hydroxyethoxy)-2-methyl-phenyl; 3-methoxycarbonyl-2-methyl-
phenyl; 2,5-dimethyl-phenyl; 2-bromo-5-methoxy-phenyl; 2,3-dimethyl-phenyl; 2-bromo-4-
chloro-5-hydroxymethyl-phenyl; 2-brome-3,5-dimethyl-phenyl; 4-methoxy-2-methyl-phenyi;
2 A-dimethyl-phenyl; 2-iodo-4,5-dimethoxy-pheny!; 2-chloro-4,5-dimethoxy-phenyl; 7-
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bromo-2,3-dihydrobenzo[1,4 Jdioxin-6-yl; 4,5-dimethoxy-2-trifluoromethyi-phenyl; 2-bromo-
5-gthoxy-4-methoxy-phenyl; 2-bromo-4-ethoxy-5-methoxy-phenyl; 2-bromo-5-
cyclopropylmethoxy-4-methoxy-phenyl; 2-bromo-4-cyclopropylmethoxy-5-methoxy-phenyl;
2-cyano-4 5-dimethoxyphenyl; 2-bromo-5-difluoromethoxy-4-methoxy-phenyl;2-bromo-4,5-
bis-difluoromethoxy-phenyl;2-brome-4-fluoro-5-(2 -methoxyethoxy)-phenyl; 2-bromo-4-
fluoro-5-(2-hydroxyethoxy)-pheny!; 4-fluoro-4,5-dimethoxy-phenyl; 2 4-dimethylphenyl;
3,5-dimethylphenyl; 4,5-dimethoxy-2-morpholin-4-yl-phenyl; 3-methoxy-2-methyl-phenyl;
2 3-dimethoxy-phenyl; 4-fluoro-5-(2-hydroxy-cthoxy)-2-methyl-phenyl; 4-chioro-4-(3-
hydroxy-propyl)-2-methyl-phenyl; 2-dimethylamino-4,5-dimethoxy-phenyl; 4-chloro-5-
hydroxymethyl-2-methyl-phenyi; 2-bromo-4-trifluoromethoxy-phenyl; 2-bromo-4-chloro-5-
dimethylaminocarbonylmethoxy-phenyi; 4-chioro-3-{[(2-methoxy-ethyi)-methyl-amino]-
methyl} -2-methyl-phenyl; 5-(tert-butoxycarbonylaminomethyl)-2-methyl-4-chioro-phenyi;
S-aminomethyl-4-chloro-2-methyl-phenyl; 4-chloro-2-methyl-3-
(methylcarbonylamimomethyl}-phenyl; 5-{[bis-{2-hydroxy-cthyl}-amino -methyl}-4-chloro-
2-methyl-phenyl; 4-chloro-2-methyl-5-morpholin-4-ykmethyl-phenyl; 3-methyl-phenyl; 4-
chloro-5-(2-hydroxy-ethyl)-2-methyi-phenyl; 2-bromo-3 4-ethylenedioxy-phenyl (7-bromo-
2 3-dihydro-benzo[ 1,4 ]dioxin-6-y1)); 3-chloro-2-methyl-phenyl; 3-hydroxymethyl-2-methyi-
phenyl;, 2-methyl-3-methylaminocarbonyl-phenyl; 4-chloro-2-methyl-5-(piperidin-4-yloxy)-
phenyl; 2-methyl-3-(tert-butoxycarbonyimethyl)-phenyl; 3-(2-hydroxy-ethyl)-2-methyl-
phenyl; 4,5-diftluoro-2-methyl-phenyl; 2-bromo-4,5-difluoro-phenyl; 3,4-dimethyi-phenyi; 2-
chioro-3-methyl-phenyl; 2-bromo-4-(2-hydroxy-ethyl}-phenyl; 2-bromo-4-isopropyl-phenyl;
3-fluoro-2-methyl-phenyl; 2-bromo-5-(2-hydroxy-cthoxy)-4-methyl-phenyl; 2-(2-hydroxy-
cthyl)-4,5-dimethoxy-phenyl; 4-chloro-5-dimethylaminomethyl-2-methyl-phenyl; 2-ethyl-
phenyl; Z-propyl-phenyl; 5-methoxy-2,3-dimethyl-phenyl, and 3-(thvdroxycarbonylmethyl)-
2-methyl-phenyl.

In certain embodiments of formula I, R is: 2-bromo-4,5-dimethoxy-phenyl; 2-bromo-4-
chloro-5-methoxy-phenyl; 2-bromo-4-fluoro-S-methoxy-phenyl; 2 4-dichloro-5-methoxy-
phenyl; 2-bromo-3-methoxy-4-trifluoromethyl-phenyl; 2-bromo-4,5-dichloro-phenyl; 2-
bromo-4-chloro-5-iodo-phenyl; 2-bromo-4-chloro-3-trifluoromethyl-phenyl; 2-bromo-3-
methoxy-4-methyl-phenyl; 2-isopropyl-4,5-dimethoxy-phenyi; 2-bromo-4-chloro-5-
methanesulfanyl-phenyl; 2-bromo-4-chloro-3-methanesulfonyl-phenyt; 2-brome-4-chloro-5-
methanesulfinyl-phenyl; 2-bromo-4-chloro-5-flucre-phenyl; 2-bromro-5-methoxy-phenyvi; 2-

bromo-5-methoxy-4-methoxycarbonyl-phenyl;2-bromo-4-chloro-5-hydroxy-phenyl; 2-
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bromo-4-chloro-5-(methylamine-carbonyl-methyoxy)-phenyl; 2-methyl-4,5-dimethoxy-
phenyl; 2-bromo-4-chloro-5-methoxycarbonyl-phenyl; 2-bromo-4-methanesulfonyl-5-
methoxy-phenyl; 2-bromo-4-methyl-5-methoxy-phenyl; 2-bromo-4-chloro-5-
(methoxycarbonyl-methoxy)-phenyl; 2-brome-4-chloro-5-(thydroxycarbonyl-methoxy)-
phenyl; 2-bromo-4-chloro-5-(2-methoxyethoxy)-phenyl; 4,5-dimethoxy-phenyl; 2-fluoro-4-
chloro-5-methoxy-phenyl; 2-bromo-4-methoxycarbonyl-5-methoxy-phenyl:6-bromo-
benzo[1,3]dioxol-5-y]; 2-bromo-4-chloro-5-(2-hydroxyethoxy)-phenyl; 2-bromo-4-
difluoromethoxy-5-methoxy-phenyl;5-methoxy-4-methyl-phenyl; 2-bromo-4-chloro-5-(2-
methylamino-ethoxy)-phenyl; 2-bromo-4-cyano-5-methyl-phenyl; 2-fluoro-4-methyl-5-
methoxy-phenyl; 2-bromo-4-chloro-5-acetyl-phenyl; 5-methoxy-2-methyl-phenyl; 2-bromo-
4-chloro-5-(3-methanesulfonyl-propoxy)-phenyl; 2-bromo-5-methoxy-4-(tert-
butoxycarbonyl)-phenyl; S-methanesulfonyl-2-methoxy-phenyl; 2-bromo-4-chloro-5-(1-
hydroxyethyl)-phenyl; 2-fluoro-5-(2-hydroxyethoxy)-4-methyl-phenyl; 2-bromo-5-methoxy-
4-aminocarbonyl-phenyl; 6-bromo-2,2-difluoro-benzo[1,3}dioxol-5-yl; 2,6-difluoro-phenyi;
2-bromo-4-cyano-S-methoxy-phenyl; 2,5-dimethoxy-phenyl; 3-methoxycarbonyl-2-methyl-
phenyl; 3-methoxy-phenyl; 4-methoxy-phenyl; 2,4-dimethoxy-phenyl; 4-chloro-5-methoxy-
phenyl; 4-fluoro-5-methoxy-phenyl; 2-bromo-4-methyl-5-(tert-butoxycarbonyl)-phenyl;
3.4,5-trimethoxy-phenyl; 2-bromo-4 6-difluoro-phenyl; 2-ethyl-4,5-dimethoxy-phenyl; 2-
bromo-4-methoxy-phenyl; 4-chloro-5-(2-hydroxyethoxy)-2-methyl-phenyl; 3-
methoxycarbonyl-2-methyl-phenyl; 2,5-dimethyl-phenyl; 2-bromo-S-methoxy-phenyl; 2.3-
dimethyl-phenyl; 2-brome-4-chiore-5-hydroxymethyl-phenyl; 2-bromo-3,5-dimethyl-phenyl;
4-methoxy-2-methyl-phenyl; or 2,4-dimethyl-phenyl,

In certain embodiments of formula 1, R' is: 2-bromo-4,5 -dimethoxy-phenyl; 2-bromao-4-
chloro-5-methoxy-phenyl; 2-bromo-4-fluoro-5-methoxy-phenyl; 2-bromo-5-methoxy-4-
methyl-phenyl; 2-methyl-4,5-dimethoxy-phenyl; 2-bromo-4-chloro-3-(2-methoxy-cthyl-
phenyl; 2-bromo-4-chioro-5-(2-hydroxy-ethyl-phenyl; 2-bromo-4-difluoromethoxy-5-
methoxy-phenyl; 2,5-dimethoxy-phenyi; 2-ethyl-4,5-dimethoxy-phenyl; 2-methyl-5-(2-
hydroxy-ethoxy)-4-chloro-phenyl; 2 5-dimethyl-phenyl; 2-bromo-5-methoxy-phenyl; or 2-
bromo-4,5-dimethyl-phenyl.

In certain embodiments of formula I R’ is: 2-bromo-4,5-dimethoxy-phenyl; 2-bromo-4-
chioro-5-methoxy-phenyl; 2-bromo-4-fluoro-5-methoxy-phenyl; 2-bromo-5-methoxy-4-
methyl-phenyl; 4,5-dimethoxy-2-methyl-phenyl; 2-bromo-4,5-methylenedioxy-phenyl (6-
bromo-benzo[l,3 Jdioxol-5-yl); 2-bromo-4-chioro-5-(2-hydroxy-ethoxy)-phenyl; 2-bromo-4-



N

10

15

20

25

30

WO 2010/7259% PCT/EP2009/067032

-19-

difluoromethoxy-35-methoxy-phenyl, 5—methexy—?.-methyl-phényl; 2-brome-4-chloro-5-(1-
hydroxy-ethyl)-phenyl; 2-bromo-4-chloro-5-((S)-1-hydroxy-ethyl)-phenyk; 2-cthryl-4,5-
dimethoxy-phenyl; 2-bromo-4-methoxy-phenyl; 4-chloro-5 -(2-hydroxy-ethoxy)-2-methyl-
phenyl; 2,5-dimethyi-phenyl; 2-bromo-3-methoxy-phenyl; 2,3-dimethyl-phenyl; 2-bromo-4-
chiore-5-hydroxymethyl-phenyl; 2-bromo-3,5-dimethyl-phenyl; 2 4-dimethyl-phenyl; 3-
methoxy-2-methyl-phenyl; 4-fluoro-5-(2-hydroxy-ethoxy)-2-methyl-phenyl; 4-chloro-5-(3-
hydroxy-propoxy)-2-methyl-phenyl; 4-chloro-5-hydroxymethyl-2-methyl-phenyl; 5-{{bis-(2-
hydroxy-ethy!)-amino |-methyl} -4-chloro-2-methyi-phenyl; 4-chloro-5-(2 -hydroxy-ethyi})-2-
methyl-phenyl; 2-bromo-4,5-ethylenedioxy-phenyl (7-bromo-2,3-dihydro-benzo[1 A]dioxin-
6-yl) ; 3-chioro-2-methyl-phenyl; 3-hydroxymethyl-2-methyl-phenyl; or 3-(2-hydroxy-ethyl)-
2-methyl-phenyl;

In certain embodiments of formula I, R is 2-bromo-4,5-dimethoxy-phenyl.

In certain embodiments of formula 1, R’ is 2-bromo-4-chloro-5-methoxy-phenyl.

In certain embodiments of formuia I, R is 2-bromo-4-fluoro-5-methoxy-phenyl.

In certain embodiments of formula I, R’ is 2-bromo-5-methoxy-4-methyl-phenyl.

In certain embodiments of formula I, R' is 2-methyl-4,5-dimethoxy-phenyl.

In certain embodiments of formula L, R is 2—bron10_—4—chioro-5-(Z-nmethoxy—ethybphenyi.

In certain embodiments of formula 1, R’ is 2-bromo-4-chloro-5-(2-hydroxy-ethyl-phenyl.

Tn certain embodiments of formula I, R' is 2-bromo-4-difluoromethoxy-5-methoxy-phenyl.
In certain embodiments of formula I, R’ is 2,5-dimethoxy-phenyl.

In certain embodiments of formula I, R is 2-ethyl-4,5-dimethoxy-phenyl.

In certain embodiments of formula I, R! is 2-methyl-5-(2-hydroxy-ethoxy)-4-chloro-phenyl.
In certain embodiments of formula I, R' is 2,5-dimethyl-phenyl.

In certain embodiments of formula I, R’ is 2-bromo-5-methoxy-phenyl,

Tn certain embodiments of formula 1, R’ is 2-bromo-4,5-dimethyl-phenyl

In certain embodiments of formula I, R! is optionally substituted heteroaryl, In certain
embodiments such heteroaryl may comprise: pyridinyl; indazolyl; indolyl; quinolinyl;
quinoxalinyithiophenyl; benzimidazolyl; benzofuranyl; dikydroindolyt; tetrahydroguinolinyl;
pyrazolyl; 2,3-dihydrobenzimidazolyl; benzothiazolyt; 2-0x0-1,2.3 A4-tetrahydroguinolinyl; 2-
ox0-2,3-dihydro-indolyl; 4-ox0-3 4-dihydro-quinazolinyl; 3,4-dihydrobenzo[1,4]oxazinyl;

2 3-dibydrobenzofuranyt; phenylsulfonyl wherein the phenyl portion is optionally substitated
with C.galkyl; cach of which may be optionally substituted once or twice with a substituent

or substituents independently selected from: fluoro; chloro; bromo; methyl; methoxy; ethoxy;
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trifluoromethyl; difluoromethoxy; nitrile; methoxyethoxy; hydroxyethoxy; hydroxymethyl;
hydroxyethyl; or cyclopropylmethoxy.

In certain embodiments such heteroaryl may comprise: pyridinyl; indazolyl; indolyl;
quinolinyl; quinoxalinylthiopheny!; benzimidazolyl; benzofuranyl; dihydroindoiyl;
tetrahydroguinelinyl; pyrazolyl; 2.3-dihydrobenzimidazolyl; benzothiazolyl; 2-0x0-1,2,3 4-
tetrahydroquinolinyl; 2-ox0-2,3-dilvydro-indolyt; 4-ox0-3 4-dikydro-quinazolinyi; 3.4-
dihydrobenzo[1,4]Joxazinyl; 2,3-dihydrobenzofuranyl; each of which may be optionally
substituted once or twice with a substituent or substituents independently selected from:
fluoro; chloro; bromo; methyl; methoxy, ethoxy; trifluoromethyl; diffuoromethoxy; nitrile;
methoxyethoxy; hydroxyethoxy; hydroxymethyi; hydroxyethyl; or cyclopropylmethoxy.

In certain embodiments of formula 1, R' is optionally substituted heteroaryl. In certain
embodiments such heteroaryl may comprise: pyridiny; indazolyl; indolyl; quinolinyl;
quinoxalinyl; thiophenyl; benzimidazolyl; benzofuranyl; dihydroindolyt;
tetrahydroquinolinyl; pyrazotyl; 2Z-oxo-2,3-dihydro-benzimidazolyi; 2,3-
dibydrobenzimidazolyl; benzothiazolyl; 2-ox0-1,2,3 4-tetrahydroquinolinyl; 2-oxo-3 4-
dihydro-indoiyl; 4-oxo0-3,4-dihydro-quinazolinyl; 3.4-dihydroquinotinyl; 3,4-
dihydrobenzo[l 4 Joxazinyl; 2,3-diyydrobenzofuranyl; each of which may be optionally
substituted once or twice with a substituent or substituents independently selected from:
fluoro; chloro; bromo; methyl; ethyl; methoxy; ethoxy; trifluoromethyl; difluoromethoxy;
nitrile; methoxyethoxy; hydroxyethoxy, hydroxymethyl; or hydroxyethyl.

In certain embodiments of formula I, R is is heteroary! selected from: pyridinyl; indazolyl;
indolyl; quinolinyl; quinoxalinyl; thiophenyl; benzimidazolyl, benzofuranyl: dihydromndolyl;
tetrahydroguinelinyl; pyrazolyl; 2,3-dibydrobenzimidazolyl; benzothiazolyl; 2-0x0-1,2.3 4-
tetrahydroquinolinyl; 2-ox0-2,3-dihydro-indolyl; 4-ox0-3.4-dihydro-quinazolinyl; 3,4~
dihydrobenzo[l 4Joxazinyl, 2, 3-dihvdrebenzofuranyl; each of which méy be optionally
substituted once or twice with halo, Cy¢alkyl or Cysalkoxy.

In certain embodiments of formula I, R! is heteroaryl selected from: pyridinyl; indazolyl;
indolyl; quinolinyl; quinoxalinyl; thiophenyl; benzimidazolyl; benzofuranyl; dihydroindolyl;
tetrahydroquinolinyl; pyrazolyl; 2,3-dibydrobenzimidazolyl; benzothiazolyl; 2-oxo-1,2,3 4-
tetrahydroquinolinyl; 2-0x0-2,3-dihydro-indolyl; 4-0x0-3,4-dihydro-quinazolinyl; 3,4-
dihydrobenzo[1 4 Joxazinyl; 2,3-dihydrobenzofuranyl; each of which may be optionally

substituted once or twice with halo or Cyealkyl.
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In certain embodiments of formula I, R is heteroaryl selected from: pyridin-2-y1; pyridin-4-
yl; indazol-6-yl; indazol-5-yl; 3,4-dihydroquinolin-1-yl; indolyl-6-y1;, indolyl-S-yl; quinolin-
6-yl; quinolin-7-y1; quinolin-5-yl; quinolin-6-yl; quinoxalin-6-yi; thiophen-3-yl;
benzimidazol-5-yL, benzofuran-3-yl; 2-0x0-2,3-dihydro-benzimidazol-5-yl; dihydroindolyl;
tetrahydroquinolinyl; pyrazol-3-vl; 2,3-dihydrobenzimidazolyl; benzothiazol-5-yl;
benzothiazol-6-yl; 2-0x0-1,2,3 4-tetrahydroquinolin-7-yl; 2-oxo-3 4-dihydro-indol-6-yl; 4-
ox0-3 4-dihydro-quinazolin-6-yl; 3,4-dihydrobenzo[1 4joxazin-7-yl; 2,3-dihydroben zofuran-
4-yl; each of which may be optionally substituted once or twice with halo or Cr.ealkyl.
In certain embodiments of formula I, R is heteroaryl selected from: pyridin-2-yl; pyridin-4-
yl; indazol-6-vt; indazol-5-yl; 3 4-dihydroguinolin-1-yl; indolyl-6-yl; indolyl-5-y1: quinolin-
6-v1; quinolin-7-yl; quinolin-5-yl; quinolin-6-yl; quinoxalin-6-yl; thiophen-3-yl;
benzimidazol-3-yl; benzofuran-5-yl; 2-0x0-2,3-dihydro-benzimidazol-5-yl; dihydroindolyl;
tetrahydroquinolinyl; pyrazol-3-yl; 2,3-dihydrobenzimidazolyl; benzothiazol-5-yl;
benzothiazol-6-vl; 2-ox0-1,2 3 4-tetrahydroquinolin-7-yi; 2-oxe-3 4-dihydro-indol-6-yl; 4-
oxo-3 4-dihydro-quinazolin-6-yl; 3,4-dihydrobenzo[1 4]Joxazin-7-yl; 2,3-dihydrobenzofuran-
4-yl; each of which may be optionally substituted once or twice with halo or Cyealkyl.
In certain embodiments of formula 1, R is heteroaryl selected from: 3-bromo-6-methoxy-
pyridin-2-yl; 5-bromo-3-methyl-1-(toluene-4-sulfonyl)-indazol-6-yl; 5-bromo-3-methyl-
indazol-6-yt; 5-bromo-3-methyl-indazol-6-yl; 1-methyl-indol-6-yl; 7-methyl-quinolin-6-y1;
2-bromo-thiophen-3-yl; indol-6-y1; 2-methyl-benzofuran-5-yl; 1-methyl-1H-indol-6-yl; 6-
methyl-quinolin-7-yl; 5-bromo-guinolin-6-yl; 7-methyl-quinoxalin-6-yl; 2,5-dimethyl-
pyrazol-3-yl; 2-methyl-benzothiazo!l-5-y1; 6-bromo-2-oxo-2,3-dihydro-benzoimidazol-5-yl;
I-methyi-1H-indol-5-yl; benzothiazol-6-yl; S-methyl-quinolin-6-yl; 6-bromo-1-methyl-2-
0x0-1.2,3 4-tetrahydro-quinolin-7-yl; 2-0x0-2 3-dihydro-1H-indol-6-yl; 1-ox0-1,2,3,4-
tetrahydro-isoquinolin-7-yl; 1,5-dimethyl-indol-6-yl; 4,6-dimethyl-3.4-dihydro-
benzo[l 4Joxazin-7-yl; 1,3-dimethyl-indazol-6-yl; 2,3-dimethyl-indazol-6-yl; 2-methyl-
indazol-6-yl; 2-methyl-indazol-5-yi; 5-ethyl-quinolin-6-yl; 7-bromo-2 3-dimethyi-indazol-6-
yi; 2,3-dihydro-benzofuran-4-yl; 7-ethyl-quinolin-6-yl; quinolin-5-yl; 1~(2-hydroxy-ethiyl}-5-
methyl-1H-indol-6-yl, 1-methyl-indazol-6-yl; 7-bromo-1-methyl-indazol-6-yl; and 7-bromo-
2-methyl-indazol-6-yl.
In certain embodiments of formula I, R’ is indazolyl optionally substituted once or twice with
halo or Cysalkyl.
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In certain embodiments of formula I, R' is quinolinyl opticnally substituted once or twice
with halo or Cyealkyl.

In certain embodiments of formula I, R is optionally substituted heteroaryl. In certain
embodiments such heteroaryl may comprise: pyridinyl; indazolyl; indolyl; quinolinyl; or
benzofuranyl; each of which may be optionally substituted one, two or three times with a
substituent or substituents independently selected from: fluoro; chlore; bromo; methyl;
methoxy; ethoxy; trifiuoromethyl; difluoromethoxy; nitrile; methoxyethoxy; hydroxyethoxy;
bydroxymethyl; hydroxyethyl; or cyclopropylmethoxy.

In certain embodiments of formula I, R! is adamantyl.

Tn certain embodiments of formula I, R? is optionally substituted aryl.

In certain embodiments of formula 1, R? is Cyalkyl.

In certain erabodiments of formula I, R? is optionally substituted phenyl,

In certain embodiments of formula I, R is phenyl optionally substituted one, two, three or
four times with a substituent or substituents each independently selected from: halo; C;.
salkyl; Ci.galkoxy; halo-Ciealkyl: halo-Cygalkoxy; Cisalkylsulfonyl; C;ealkylsulfanyl; C.
sallcylsulfinyl:; phenylsulfonyl wherein the phenyl portion is optionally substituted with C;_
galkyl; nitrile; hydroxy; Cisalkylearbonyl; aminocarbonyl; Cy.ealkoxycarbonyl; C,.
salkoxycarbonyl-Cysalkoxy; hydroxycarbonyl; hydroxycarbonyi-Cealkoxy; Cs.
salkylaminocarbonyi-Ci.salkoxy; C;ealkoxy-C,salkoxy; hvdroxy-C.salkoxy; C;.
satkylamino-Cysalkoxy; Cyealkyisulfony-Ci ¢alkoxy; hydroxy-C;alkyl; Cs.scycloalkyl-Cy.
salkoxy; amino; amino-Cjealkyl; C;ealkenyl; Cyealkynyl; morpholinyl; morpholinyl-C;.
salkyl; piperazinyl; piperidinyloxy; aminocarbonyl-Cysalkoxy; Cisalkoxyamino-Csalkyl;
hydroXy~C]_5alkyiamino—C1_6aﬂ{yl; Ci.salkoxycarbonylamino-Cyealkyl; Cy.
salkkylcarbonylamine-Chealkyl; Cysalkylaminocarbonyl; Cs.ealkoxycarbonylCy ealkyl; Cy.
salkylaminocarbonyl-Crealkyl; C;salkylamine-Cyealkyl; hydroxycarbonyl-Crealkyl; or
nitro; or two adjacent substituents may form a C.;atkylenedioxy or halo-Cjpalkylenedioxy.
In certain embodiments of formula I, R is phenyl optionally substituted once or twicewith a
stubstituent or substituents each independentiy selected from: fluoro; chlore; bromo; iodo;
methyl; ethyl; methoxy; ethoxy; trifluoromethyl; difluoromethoxy; methanesulfonyl,
methanesulfanyl; methanesulfinyl; toluenesulfonyl; nitrile; acetyt; aminocarbonyl;
methoxyecarbonyl; methoxycarbonylmethoxy; carboxy; hydroxycarbonyimethoxy;
methylaminocarbonylmethoxy; methoxyethoxy, hydroxyethexy, methylaminoethoxy;

methanesulfonylpropyloxy; hydroxymethyl; hydroxyethyl; cyclopropylmethoxy; amino; or
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nitro; or two adjacent substituents may form methylenedioxy, ethylenedioxy or
difluoromethylenedioxy.

In certain embodiments of formula I, R? is phenyl optionally substituted onece or twice with
a substituent or substituents each independently selected from: halo; Cygalkyl; Cysalkoxy;
halo-Cyealkyl; halo~C)salkoxy; Ciealkylsulfonyl; nitrile; alkoxyalkoxy; hydroxvalkoxy;
alkylsulfonylalkoxy; hydroxyalkyl; or Ca.gscycloalkyl-C; salkoxy.

In certain embodiments of formula I, R is pheny! optionally substituted once or twice with a
substituent or substituents each independently selected from: fluoro; chlore; bromo; iodo;
methyl; ethyl; methoxy; ethoxy; trifluoromethy}; difluoromethoxy; methanesulfonyl; nitrile;
methoxyethoxy; hydroxyethoxy, hydroxymethyl;, hydroxyethyl; or cyclopropylmethoxy.

In certain embodiments of formuta 1, R* is phenyl optionally substituted onee or twice with a
substituent or substituents each independently sclected from: fluoro; chloro; bromo; methyl;
ethyl; methoxy; ethoxy; trifluoromethyl; difiuoromethoxy; nitrile; methoxyethoxy;
hydroxyethoxy; hydroxymethyl; hydroxyethyl; or cyclopropylmethoxy.

In certain embodiments of fornmla 1, R is phenyl substituted once or twice with a substituent
or substituents each independently selected from: halo; methyl; methoxy; trifluoromethyi;
difluoromethoxy; nitrile; or methanesulfonyl.

In certain embodiments of formula I, R is phenyl substituted once or twice with a substituent
or substituents each independently selected from: fluoro; chioro; methyl; methoxy; or nitrile.
In certain embodiments of formula I, R” is phenyl substituted once or twice with fluoro.

In certain embodiments of formula I, R” is: phenyl; 4-fluoro-phenyl; 3-fluoro-phenyl; 2-
fluero-phenyl; 2-chloro-phenyt; 3, 4-difluoro-phenyl; 3,5-difluoro-phenyl; 3-methyl-phenyl;
4-methyl-phenyl; or 3-cyano-phenyL.

In certain embodiments of formula I, R” is: phenyl; 4-fluoro-phenyl; 3-fluoro-phenyl; 2-
fluoro-phenyl; 2-chloro-phenyl; 3,4-difluoro-phenyl; or 3,5-difluoro-phenyl.

In certain embodiments of formuia I, R? is 4-fluoro-phenyl.

In certain embodiments of formula 1, R? is 3-fluoro-phenyl.

In certain embodiments of formula I, R” is 3 4-difluoro-phenyl.

In certain embodiments, the compounds of formula I may be more specifically of formuia II:
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S04 .
R® = ©
7 H
R~ N\H/N
O O

RB R10 .

&9 (R,
I
wherein:
pis from 0 to 3;

R® R7, R® R® and R cach independently is: hvdrogen; halo; Cy.ealkyl; Cy salkoxy;
halo-Cy.ealkyl; halo-Cysalkoxy; Cisalkylsulfonyl; Ciealkylsutfanyl; Cygalkylsulfinyi;
phenylsuifonyl wherein the phenyl portion is optionaily substituted with Cy.galkyl; nitrile;
hydroxy; Ci.ealkylcarbonyl; aminocarbonyl; C; salkoxyearbonyl; C;salkoxyearbonyl-C;.
salkoxy; hydroxycarbonyl; hydroxycarbonyl-Cigalkoxy; Cigalkylaminocarbonyl-C) galkoxy;
Cisalkoxy-Cj.salkoxy; hydroxy-Cysalkoxy; Cisalkylamino-Cygalkoxy,; Cigallcylsulfony-C;.
slalkoxy; hydroxy-C,.galkyl; Cs.ecycloalkyl-C.salkoxy; amino; amino-Cy galkyi; Cigalkenyl,
Crealkynyl; morpholinyl; morpholinyl-C satkyl; piperazinyl; piperidinyloxy;
aminocarbonyl-C;.salkoxy; C.salkoxyamino-Cisalkyl; hydroxy-Cigalkyiamine-Cygalkyl;
Cigalkoxycarbonylamino-C;ealkyl; Cyealkyicarbonylamino-Cy.ealkyl; Cy.
calkylaminocarbonyl; C; calkoxyecarbonyiCysalkyl; C; calkylaminocarbony!-C; galkyl; Ci.
salkylamino-C_salkyl; hydroxycarbonyi~Cysalkyl; or nitro; or iwo adjacent substituents may
form a Cypalkylenedioxy or halo-Cjalkylenedioxy; and

each R*! independently is: halo; Cy.ealkyl; Cy.calkoxy; halo-Cysalkyl; halo-C;.
qalkoxy; Crealkylsulfonyl; or nitrle.

In certain embodiments of formula 11, the subject compounds may be more specifically of

R H\n/N R! HYN
R R0 O = R® 10 C 2
—{-—-—(Rﬂ) R
R ™ P R’ (R

Ma; Ib;
wherein p, R(’, R’. RS, Rg, R™ and R" are as defined herein,

formula Tla or formula Iib;

R6

In certain embodiments the subject compounds are of formmula Ifa.
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In certain embodiments the subject compounds are of formuia IIb.

In certain\ embodiments of any of formutas H, Ila and ITb, at least two of Rﬁ, R, RS, R’ and
R'? are not hydrogen.

In certain embodiments of any of formulas II, Ifa and IIb, at least three of R®, R”, R®, R? and
R are not hydrogen.

In certain embodiments of any of formulas 11, ITa and Tb, R®, R7, R®, R® and R" cach
independently is: hydrogen; fluoro; chloro; bromo; iodo; methyl; ethyl; methoxy; ethoxy;
trifluoromethyl; difluoromethoxy; trifleoromethoxy; methanesulfonyl; methanesulfanyl;
methanesulfinyl; toluenesulfonyl; nitrile; acetyl; aminocarbonyl; methoxycarbony!;
methoxycarbonylmethoxy; carboxy; hyvdroxycarbonyimethoxy;
methylaminocarbonylmethoxy; methoxyethoxy; hydroxyethoxy; methylaminoethoxy;
methanesulfonylpropyloxy; hydroxymethyl; hydroxyethyl; cyclopropylmethoxy; amino; or
nitro; morpholinyl; N )N-dimethylaminocarbonylmeihoxy; boc-piperazinyl; N-(2-
methoxyethyl }-N-methylaminomethyl; N, N-dimethylaminormethyl; aminomethyl; boc-
aminomethyl;methylcarbonylaminomethyl; N,N-di-(2-hydroxyethyl)-aminomethyl,
morpholinyimethyl; 2-hydroxy-1-hydroxymethyl-ethyl; methylaminocarbonyl;
pipenidinyloxy; tert-butoxycarbonylimethyl, N,N-dimethylaminocarbonylmethyl; n-propyl;
isopropyl; hydroxycarbonylmethyl; hydroxypropoxy; or two adjacent substituents may form
methylenedioxy, ethylenedioxy or difluoromethylenedioxy.

In certain embodiments of any of formulas 11, Ila and IIb, two of R®, R7, R*, R” and R* are
hydrogen, and the remaining ones of R%, R7, R® R® and R'" of each independently is:
hydrogen; fluoro; chioro; bromo; iodo; methyl; ethyl; methoxy; ethoxy, trifluoromethyl;
difluoromethoxy; methanesulfonyl; nitrile; methoxyethoxy; hydroxyethoxy; hydroxymethyl;
hydroxyethyl; hydroxypropoxy; methylenedioxy; or ethyienedioxy.

In certain embodiments of any of formulas II, Ila and b, two of R, R7, R®, R® and R" are
hydrogen, and the remaining ones of R®, R”, R, R” and R of each independently is:
hydrogen; fluoro; chloro; bromo; methyl; ethyl; methoxy; ethoxy; difluoromethoxy;
methoxyethoxy; hydroxyethoxy; hydroxymethyl; hydroxyethyl, hydroxypropoxy;
methylenedioxy; or ethylenedioxy.

In certain embodiments of any of formulas I, ITa and IIb, two of R®, R7, R® R® and R'¥ are
hydrogen, and the remaining ones of R%, R, R®, R” and R" of each independently is:

hydrogen; fluoro; chloro; bromo; methyl; and methoxy.
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In certain embodiments of any of formulas 11, Ta and Iib, RS, R’ R® R’ and R'® each
independently is: hydrogen; halo; Cy.ealkyl; Cigalkoxy; halo-Ciatkyl; halo-Cygalkoxy; Cy.
salkylsulfonyl, nitrile; alkoxyalkoxy; hydroxyalkoxy; alkylsulfonylalkoxy; hydroxyalkyl; or
Cascyeloalkyl-Cy galkoxy.
In certain embodiments of any of formulas T, Ila and IIh, RG, R, RS, R’ and R'® each
independently is: hydrogen; flucro; chioro; bromo; iodo; methyl; ethyl; methoxy; ethoxy;
trifluoromethyl; difftuoromethoxy; methanesulfonyl; nitrile; methoxyethoxy; hydroxyethoxy;
hydroxymethyl; or hydroxyethyt;.
In certain embodiments of any of formulas 11, Ila and IIb, R R7, R® R” and R* each
independently is: hydrogen; finoro; ciloro; bromo; methyl; ethyi; methoxy; ethoxy;
trifluoromethyl; difluoromethoxy; nitrile; methoxyethoxy; hydroxyethoxy; hydroxymethyl;
hvdroxyethyl; or cyclopropylmethoxy.
In certain embodiments of any of formulas 11, Tla and Iib, R” and R' are hydrogen.
In certain embodiments of any of fornmuias I, Ila and Iib, R® is: hydrogen; halo; or methyl,
In certain embodiments of any of formuias I, Nla and Iib, R® is: hydrogen; methoxy; halo;
methyl; or difleoromethoxy.
In certain embodiments of any of formulas 11, Tla and ITb, R is: methoxy; hydrogen: 2-
hydroxy-ethoxy; Z-methoxy-ethoxy, I-hydroxy-ethyl; or cyclopropylmethyl.
In certain embodiments of any of formulag I, Tla and IIb, p is 0, 1 or 2.
In certain embodiments of any of formulas I, Ifa and b, pis 1 or 2.
In certain embodiments of any of formulas 11, Ifa and b, p is 1.
In certain embodiments of any of formulas TI, T1a and [ib, cach R" independently is: halo; C,.
salkyl; or C,galkoxy.
In certain embodiments of any of formulas I, fla and IIb, cach R"" independently is fluoro or
methyl,
In certain embodiments of any of formulas II, Ifa and I1b, R" is halo.
In certain embodiments of any of formulas I, Ila and IIb, R"' is fluoro.
In certain embodiments of anv of formulas 11, Ifa and Ib:

Réig: hvdrogen; halo; methyl; or ethyl;

R’ is hydrogen; methyl; methoxy; or methoxycarbonyl,

R’ is: hydrogen; methoxy; halo; methyl; or difluoromethoxy;

R’ is: hydrogen; methoxy; hydrogen; 2-hydroxy-ethoxy; 2-methoxy-ethoxy; or 1-
hydroxy-ethyl; and
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R s hydrogen; or halo.
In certain embodiments of any of formuias I, Tla and 1Ib:
R® is: halo; or methyl;
R’ is hydrogen;
R® is: methoxy; halo; methyi; or diflucromethoxy;
R? is: methoxy; 2-hydroxy-ethoxy; 2-methoxy-ethoxy; or l-hydroxy-etﬁ.yl; and
R is hydrogen; or halo. '
In certain embodiments of any of formulas 1, Ifa and Iib:
RS is: bromo: or methyl;
R is hydrogen:;
R is: methoxy; chloro; fluoro; methyl; or diflucromethoxy;
R’ is: methoxy; 2-hydroxy-ethoxy; 2-methoxy-cthoxy; or 1-hydroxy-cthyl; and
R is hydrogen.
In certain embodiments of any of formulas T, Tla and Ilb, p is 1 or 2 and R' is halo.
In certain embodiments of any of formulas 11, TTa and Tib, p is 1 or 2 and R'' is fluoro.
In certain embodiments of any of formulas 11, ITa and Ifb, p is 1 and R" is fluoro.
In certain embodiments of any of formulas 11, Tla and IIb, p is 1 and R" is fluoro at the 4-
position.
In certain embodiments, the compounds of formula I may be more specifically of formula 0I:

R = ©

R i
wherein R®, R®, R® and R* are as defined herein.
In certain embodiments of formula 1T, the subject compounds may be more specifically of

formula Hla or formula Ib;
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R Illa; R o,
wherein R®, R®, R® and R" are as defined herein.

In certain embodiments the subject compounds are of formula IHa.

In certain embodiments the subject compounds are of formula b,

In certain embodiments of any of fornwlas 11, [1a and b, RS is: halo: methyi; or ethyl.

In certain embodiments of any of formutag I11, 11a and 1iib, r%is: methoxy; halo; methyl; or
difluoromethoxy.

In certain embodiments of any of formulas 111, IIla and Ib, R® is: methoxy; 2-hydroxy-
ethoxy; 2-methoxy-ethoxy; or 1-hydroxy-ethyl.

In certain embodiments of any of formulas 111, Mla and Tb, R® is: bromo; or methyl;

In certain embodiments of any of formulas I, Ta and HIb, R®is: methoxy; chloro; fluoro;
methyl; or difluoromethoxy.

In certain embodiments of any of formulas TI1, ITa and b, R is: methoxy; 2-hydroxy-
ethoxy; 2-methoxy-ethoxy; or 1-hydroxy-ethyl,

In certain embodiments of any of formulas Iil, Ila and b, R" is halo.

In certain embodiments of any of formulas 111, Ifia and II1b, R is fluoro.

Where any of R’, R%, R®, R%, R®, R%, R7, R®, R, R or R"! is alkyl or contains an alkyl moiety,
such alkvt is preferably lower alkyl, i.e. C;-Cealkyl, and in many embodiments is C;-Caalkyl.
The invention also provides methods for treating a disease or condition mediated by or
otherwise associated with a P2Xy receptor, the method comprising administering to a subject
in need thereof an effective amount of a compound of the invention.

The invention aiso provides methods for treating an inflammatory, respiratory or diabetes
condition, the method comprising administering to a subject in need thercof an effective
amount of a compound of the invention together with an effective amount of a P2X3 ichibitor.
The disease may be an mflammatory disease such as arthritis, and more particularly

rheumatoid arthritis, ostecarthritis, psoriasis, allergic dermatitis, asthma, chronic obstructive
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pulmonary disease, airways hyper-responsiveness, septic shock, glomerulonephritis, irritable
bowet disease, and Crohn's discase.
The disease may be a pain condition, such as inflammatory pain; surgical pain; visceral pain;
dental pain; premenstrual pain; central pain; pain due to burns; migraine or cluster headaches;
nerve injury; neuritis; neuraigias; poisoning; ischemic injury; interstitial cystitis; cancer pain;
viral, parasitic or bacterial infection; post-traumatic injury; or pain associated with irtitable
bowel syndrome,
The disease may be a respiratory disorder, such as chronic obstructive pulmonary disorder
(COPD), asthma, or bronchospasm, or a gasirointestinal (GY) disorder such as Trritable Bowel
Syndrome (IBS), Inflammatory Bowel Disease (IBD), biliary colic and other biliary disorders,
renal colic, diarthea-dominant IBS, pain associated with GI distension.
The disease may be diabetes.
Representative compounds in accordance with the methods of the invention are shown in
Table 1, together with pICsq values for P2X7.

TABLE1

# Structure Name MAH/MP | plCsy

(E?H
0 4-Oxo-2-phenyl-3,4-
dihydro-2 H-pyridine-1-
carboxyhic acid (2-bromo- | 432
4 5-dimethoxy-phenyl)-
amide

7.408

?
CH,

dihydro-2 H-pyridine-1-
carboxylic acid (2-bromo- | 436
4-chiore-5-methoxy-
phenyl)-amide

6.425

N; i 4-Oxo0-2-phenyl-2,4-

z;

N
{8)-2-(4-Fluoro-phenyl)-4-
oxo0-3 4-dihydro-2.H- 8.055
T .| 450
pyridine-1-carboxylic acid
(2-brome-4,5-dimethoxy-
phenyl)-amide
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Q
Br ’ =
N N {S)-4-0Ox0-2-phenyl-3,4-
dihydro-2H-pyridine-1-
4 0 carboxylic acid (2-bromo- | 436 7476
Cl 4-chloro-5-methoxy-

phenyD-amide

methoxy-phenyl)-amide

O
Br =

H

N N
(S)}2-(4-Fluoro-phenyl}-
4-0x0-3 4-dihydro-2H-

> cl © pyridine-1-carboxylic acid | 454 74325

(2-bromo-4-chloro-5-

methoxy-phenyl)-amide

F.'
o
Br =
M
N N
T (S)-2-(4-Fluoro-phenyl)-4-
) ox0-3,4-dihydro-2H-
b F © pyridine-1-carboxylic acid | 438 3
(2-bromo-4-fluoro-5-
F

phenyD-amide

o
Ci =

H

N N
(5)-2-(4-Flnoro-phenyl}-4-
0%0-3 4-dihydro-2 H-

7 Cl © pyridine-1-carboxylic acid | 410 6.73

(2,4-dichloro-5-methoxy-

“f1

trifluoromethylphenyl)-
amide

Br = ©
H
NN (S)-2-(4-Fluoro-phenyi)-4-
\ﬂ/ 0%0-3 4-dihydro-2H-
g O pyridine-1 -carboxvlic acid 488 6.09
E (2-bromo-5-methoxy-4-
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(S)-2-(4-Fluoro-phenyl)-4-
ox0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
(2-bromo-4,5-dichloro-
phenyl)-amide

459 6.11

1G

(S)-2-(4-Fluoro-phenyl)-4-
0x0-3 4-dihydro-2H-
pyridine-1-carboxylic acid
(2-bromo-4-chloro-5-iodo-
phenvl)-amide

550 6.5175

H
; N
Il
Cl
F7IF

(S)-2-(4-Fluore-phenyl)-
4-0x0-3 4-dihydro-2 H-
pyridine-1-carboxylic acid
(2-bromo-4-chloro-5-
triflnoromethyl-phenyl}-
armide

492 6015

12

(8)-2-(4-Fluoro-phenyi)-4-
0x0-3 4-dihydro-2 H-
pyvidine-1-carboxylic acid
(2-bromo-5-methoxy-4-
methyl-phenyl)-amide

7.8733

434 33

13

(S)-2-{4-Fluoro-phenyl}-4-
ox0-3 4-dihydro-2H-
pyridine-1 -carboxylic acid
{(2-1sopropyl-4,5-
dimethoxy-phenyl}-amide

413 6.66
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O
Br =
H
NN {S)-2-(4-Fluoro-phenyl)-
\ﬂ/ 4-ox0-3 4-dihydro-2H-
14 O pyridine- | -carboxylic acid 470 6.726
Ci (2-bromo-4-chloro-5-
S\CH me@i&ylsulfanyl—phenyl)-
3 amiie
F
0O
Br =~
M
N N (5)-2-(4-Fluoro-phenyl)-
T 4-oxo-3 4-dihydro-2H-
15 O pytiditie- 1-carboxylic acid 500 5.94
Cl (2-bromo-4-chloro-3- -
O;;IS\CH me@hanesuifoayl-phenyl)-
o) 3 amide
F
C
Br =
H
N N (8)-2-(4-Fhioro-phenyl)-
\n/ 4-0x0-3,4-dihydro-2H-
i6 ®] pyridine-1-carboxylic acid 486 6.623
Cl [2-bromo-4-chloro-5-((R)-
P methanesulfinyl)-phenyl]-
o7 YC Fy amide
F
8]
Br =
M
N N {S)-2-(4-Fluoro-phenyl)-
\ﬂ/ 4-0x0-3 4-dihydro-2H-
17 O pyridine-1-carboxylic acid 486 5.86
Ci [2-bromo-4-chioro-5-((3)-
o 2S., - mct_hanesulﬁnyi)—phcnyl}—
4 amide
|
F
O
Br =
H
N N
T ( S)-2-(4-§t1050-p2h§ny1)»4~
ox0-3,4-dihydro-2H- .
18 Cl © pyridine-1-carboxylic acid | 442 6.286
(2-bromo-4-chlore-5-
F fluoro-phenyl)-amide
F
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19

(8)-2-(3-Fluoro-phenyl)-4-
ox0-3 4-dihydro-2H-
pyridine-1-carboxylic actd
(2-brome-4,5-dimethoxy-
phenyl}-amide

450

8.56

20

4-0Oxo0-3 4-dihydro-2H-
[2,3"Tbipyridinyl-1-
carboxylic acid (2-bromo-
5-methoxy-4-methyl-
phenyl-anude

417

5995

21

(S)-2-{4-Fluoro-phenyl)-4.-
ox0-3 4-dthydro-2H-
pyridine-1-carboxylic acid
{3-bromo-6-methoxy-
pyridin-2-yl)-amide

421

6.32

22

5-Bromo-4-{[2-(4-fluoro-
phenyl)-4-ox0-3,4-
dihydro-2H-pyridine-1-
carbonyl}-amino}-2-
methoxy-benzoic acid
methyl ester

478

7.15

23

(S)-2-(4-Fluoro-phenyl)-4-
0x0-3,4-dibydro-2H-
pyridine-1-carboxylic acid
[53-bromo-3-methyl-1-
(tolnene-4-sulfonyl}-1 H-
indazol-6-yli-amide

598

5245




WO 2010/072599 PUT/EPZ009/067032

-34 .

O
Br =

H

N N
(5)-2-(4-Fluoro-phenyl)-4-
oxo-3 4-dihydro-2H-

24 ' o pyridine-1-carboxylic acid | 440 6.71

(2-bromo-4-chloro-5-

OH hydroxy-phenyl}-amide
F
O
Br =
H
N N
(S)}2-(4-Fluoro-phenyl)-
0 4-0x0-3,4-dihydro-2 H-
25 Cl pyridine-1-carboxylic acid 511 6.785
0 {2-bromo-4-chloro-3-
;\ methylcarbamoylmethoxy-
phenyl)-amide
0 N ~CH, F
H

{S)-2-(4-Fluoro-phenyl}-
4-ox0-3,4-dihydro-2H-
pyridine-1-carboxylic acid | 385
(4,5-dimethoxy-2-methyl-
phenyl)-amide

26 7.93

-0
mI
Q O
/ .
O <2
AL
« ZT
O
O
o

4-Bromo-2-chloro-5-
{[(8)-2-(4-fluoro-phenyl}-
4-ox0-3,4-dihydro-2H- 726

Iy 482
pyridine-1-carbonyl]-
amino}-benzoic acid
methyl ester

27

{S)¥-2-(4-Fluoro-phenyi)-4-
ox0-3,4-dihydro-2H-
pyridine- I -carboxylic acid 494 6435
(2-bromo-4-

methancsulfonyl-5-
methoxy-phenyl)-amide

28
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(8)-2-(3-Fluoro-phenyl)-4-
01.0-3,4-dihydro-2 H-
pyridine-1-carboxylic acid | 434
{2-bromo-5-methoxy-4-
methyl-phenyly-amide

29 793

{4-Bromo-2-chloro-5-
{[{(S)-2-(4-fluoro-phenyly-
4-0x0-3 4-ditydro-2H- 6.7

iy 512
pyridine-1-carbonyl]-
amino}-phenoxy)-acetic
acid methyl ester

36

{4-Bromo-2-chloro-5-
{[(S)-2-(4-fluoro-phenyl)-
4-vx0-3,4-dihydro-2 -
pyridine-1-carbonyl]-
methoxycarbonylmethyl-
amino}-phenoxy)-acetic
acid methyl ester

31 527

(4-Bromo-2-chloro-5-

{1(8)-2~(4-fluoro-phenyl)-

4-ox0-3 4-dihydro-2H- 5.365
o 498

pyridine-1-carbonyl]-

amino} -phenoxy)-acetic

acid

(S)-2-{4-Fluoro-phenyl)-
4-0x0-3 4-dihydro-2H-
pyridine-1-carboxylic acid 498 7.27
[2-bromo-4-chloro-5-(2-
methoxy-ethoxy)-phenyl}-
amide

33
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34

{S)-2-(4-Fluoro-phenyl)-
4-0x0-3 4-dibydro-2H-
pyridine-1-carboxylic acid
(3,4-dimethoxy-phenyl)-
amide

371

7.2425

35

(S}-2-(4-Fhorc-phenyl)-
4-gx0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
{4-chloro-2-fluoro-5-
methoxy-phenyl}-amide

393

7.195

36

{8)-2-(4-Fluoro-phenyl)-
4-0x0-3 4-dihydro-2H-
pyridine- 1 -carboxylic acid
{5-bromo-3-methyl-1H-
indazol-6-ylj-amide

444

6.905

37

2-(4-Fluorc-phenyl)-4-
oxo-3 4-dihydro-2H-
pyridine-1-carboxylic acid
{6-bromo-

benzo[ |,3]dioxol-5-y1)-
amide

434

7.4566
67

38

3-Bromo-4-{[(8)-2~(4~
flaoro-phenyl)-d-0x0-3 4-
dibydro-2H-pyridine-1-
carbonyl]-amino}-2-
methoxy-benzoic acid
methyl ester

478

6.89




WO 2010/072599

-37-

PCT/EP2005/667032

0
Br “
NN
s
S o)

1

5-Bromo-4-{[(5)-2-(3-
fluoro-phenyli-4-oxo-3 4-
dihydro-2H-pyridine-1 -
carbonylj-amino}-2-
methoxy-benzoic acid
methyl ester

158 8-
1618°C

7.06

40 CJ

{$)-2-(4-Fluoro-phenyh)-
4-0x0-3 4-dihydro-2H-
pyridine-1-carboxylic acid
12-bromo-4-chloro-5-(2-
hydroxy-ethoxy)-phenyl]-
amide

7.6066
484 67

@]
Br =
H
N N
41 o e
H,C

2-(2-Fluoro-phenyl)-4-
0x0-3 4-dihydro-2H-
pyridine-1-carboxylic acid
(2-bromo-5-methoxy-4-
methyl-phenyl)-amide

434

Br =
NN
- bl
42 F)\ 0O O

(8}-2-(4-Fluoro-phenyl)-
4-gx0-3 A-dihydro-2 H-
pyridine-1-carboxylic acid
(2-bromo-4-
difleoromethoxy-5-
methoxy-phenyl)-amide

7.5033
486 33

5
Br =
H
No _N
4 o cl
H,C

2-(2-Chloro-phenyl)-4-
0x0-3,4-dihydro-2 H-
pytidine-1-carboxylic acid
(2-bromo-5-methoxy-4-
methyl-phenyl}-amide

450
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2-(3 4-Difluoro-phenyl}-
4-ox0-3 4-dihydro-2H-
pyridine--carboxylic acid
{2-bromo-5-methoxy-4-
methyl-phenyl)-amide

7.3833
452 33

45

(S)-2-(4-Fluoro-phenyl)-
4-0x0-3 A-dihydro-2H-
pyridine-1-carboxylic acid
(3-methoxy-4-methyl-
phenylj-amide

6.7366
355 67

46

{5)-2-(3-Fluoro-phenyl}-
4-ox0-3 4-dihydro-2H-
pyridine-1-carboxylic acid
(2-bromo-4-
diflnoromethoxy-3-
methoxy-phenyl)-amide

7.2933
486 33

47

2-(3,5-Difluoro-phenyl)-
4-0x0-3 4-dihydro-2 H-
pyridine- 1 -carboxylic acid
(2-bromo-5-methoxy-4-
methyi-phenyl)-amide

6.9866
452 67

48

(8)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
pyridine- 1 -carboxylic acid
(2-brome-5-cyano-4-
methyl-phenyl)-amide

429 6.84
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-39

methyl-phenyl)-amide

F A
H
N N
\ﬂ/ (S)-2-(4-Fluoro-phenyl)-
4-0x0-3 4-dihydro-2 -
® H,C © pyriding-f-carboxylic acid | 373 7.21
(2-fluoro-5-methoxy-4-

O
Br =
NN
\[-r (5)-2-(3-Fluoro-phenyl)-
4-0x0-3 4-dihydro-2/7-
50 C o pyridine-1-carboxylic acid 484 274 066

[2-bromo-4-chloro-5-(2-

C = hydrox y-ethoxy)-phenytl-

I amide

OH
o
Br =
H
N N
Y (8)-2-(4-Fluoro-phenyl)-4-
51 o 0x0-3 4-dihydro-2 H- 6.8566
o pyridine- 1 -carboxylic acid | 466 &7
(5-acetyl-2-bromo-4-
0O CH, chloro-phenyb-amide
F
0
=
" NN
N \”/ 2-(4-Fluoro-phenyi)-4-
5 N\ g 0x0-3,4-dihydro-2F- - 065
. pyridine-1i-carboxylic acid | 368 ’
{1-methyl-1H-mndol-6-y1)-
amide
F

phenyl)-amide

CHy Ag°
N N (S)}-2-(3-Fluoro-phenyl)-
53 \n/ ' 4-0x0-3 4-dihydro-2H- %01
) O pyridine-1-carboxylic acid | 353 ‘
(S-methoxy-2-methyl-
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54

,_/_/
7
M

{S)-2-{4-Fluoro-phenyl)-
4-ox0-3,4-dihydro-2 /-
pyridinc-1-carboxylic acid
{2-bromo-4-chlore-5-(3-
methanesulfonyl-
propoxy)-phenyl]-amide

560

6.38

55

S-Bromo-4-{[(S)-2-{4-
fluoro-phenyl)-4-ox0-3 4-
dihydro-2H-pyridine-1-
carbonyli-amino}-2-
methoxy-benzoic acid fert-
butyl ester

520

53845

56

2-(4-Fluoro-phenyl)-4-

ox0-3 4-dihydro-2H-
pyridine-1 -carboxylic acid
{5-methanesulfonyl-2-
methoxy-phenyl)-amide

181.0-
183.0°C

(S)-2-(4-Fluoro-phenyl)-4-
ox0-3 A4-dihydro-2H-
pyridine-1-carboxylic acid
[2-bromo-4-chloro-5-(1-
hydroxy-ethyl)-phenyl]-
amide

468

742

58

{S)-2-(3-Fluoro-phenyl)-
4-ox0-3 4-dihydro-2H-
pyridine- 1 -carboxylic acid
[2-flucro-5-(2-hydroxy-
ethoxy)-4-methyl-phenyl}-
amide

403
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59

{S)-2-{4-Fiuoro-phenyl)-
4-o0x0-3 4-dihydro-2H-
pyridine- 1 -carboxylic acid
j2-fluoro-5-(2-hydroxy-
cthoxy)-4-methyl-phenyl]-
amide

403

662

60

($)-2-(4-Fluoro-phenyly-4-
0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
(2-bromo-4-carbamoyl-5-
methoxy-phenyl)-amide

463

578

61

(S)-2-(4-Fluoro-phenyl)-
4-0x0-3 4-dihydro-2H-
pyridine-1-carboxylic acid
(6-bromo-2,2-difluoro-
benzof1,3}dioxol-5-yi)-
amide

470

6365

62

2-{(4-Fluoro-phenyl)-4-
ox0-3 4-dihydro-2H-
pyridine-1-carboxylic acid
(2.0-difluoro-phenyl}-
amide

347

63

{5)3-2~(4-Fluoro-phenyl)-
4-0x0-3 4-dibydro-2H-
pyridine-1 -carboxylic acid
{2-bromo-4-cyano-5-
methoxy-phenyl}-amide

445

6.74
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-472.
O
2-{4-Flucro-phenyl)-4-
64 ox0-3,4-dihydro-2H- 598
L N 369
pyridine- 1 -carboxylic acid
adamantan-1 -ylamide
F
o ~CH, = O
H
N N
2-{4-Fluoro-phenyly-d-
ox0-3 4-dibydro-2H-
65 © pyridime-1-carboxylic acid | 371 6.23
o (2,5-dimethoxy-phenyi)-
- amide
H,C
F
]
CH =
PP
O \“/ 3-{[2-(4-Fluoro-phenyl)-
66 | 5 4-0x0-3 4-dihydro-2H- 6.8
CH, pyridine-1-carbonyl]- ’
amino | -2-methyl-benzoic
acid methyl ester
F
O
CH, =
I H
0 N N
\{( 2-(4-Foro-phenyt)-4-
67 O oxo-3 4-dihydro-2H- 631
pyridine-1-carboxylic acid
(3-methoxy-phenvl)-amide
F
P O
H
N N
\ﬂ/ 2-{4-Fluora-phenyl)-4-
68 O ox0-3 A-dihydro-2H- 5.62
CI) pyridine-1-carboxylic acid
CH, (4-methoxy-phenyl)-amide
F
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H
N
2-{(4-Fluoro-phenyl}-4-
60 O ox0-3 4~dihydro-2H- 6.07
o pyridine-1 -carboxylic acid '

(2.4-dimethoxy-phenyl)-

CH, amide
F
Z O
H
N N (8)-2-(3-Fluoro-phenyl)-4-
\ﬂ/ 0x0-3,4-dhvdro-2H-
0 o L 6.84
0] pyridine-1-carboxylic acid
H,C (3-methoxy-4-methyl-
0 phenyl)-amide
H,C” F

phenyl)-amide

=z O
H
N N
{S)-2-(4-Fluoro-phenyl}-
71 o] 4-0x0-3 4-dihydro-211- 6.245
Cl pyridine-t-carboxylic acid
{4-chloro-3-methoxy-

= 0
H
N N {S$)-2-(3-Fluoro-phenyi)-4-
72 O oxo-3 4-dihydro-2H- 6.295
cl pyridine-1-carboxylic acid
{4-chloro-3-methoxy-

» C/O g phenyh-amide
3
Z ]
H
N N
\“/ (8)-2-(3-Fluoro-phenyl)-4-
73 o 0x0-3 4-dihydro-2H- 6.83
E pyridine-1-carboxylic acid
{4-fluore-3-methoxy-
e = phenyly-amide
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3 H
N
74
N
s

(5)-2-(4-Fluoro-phenyl)-
4-0x0-3 4-dihydro-2H-
pyridine-1-carboxylic acid
{7-methyl-quinolin-6-yl}-
amide

7335

Br O
75
N N
: N
O

2-(4-Fluoro-phenyl)-4-
oxo-3 4-dihydro-2 H-
pyridine-1 -carboxylic acid
2-bromo-4,5-dimethoxy-
benzylamide

5.075

Z 0]
H
N N
76 /©/ 0
F
e
H,C

(S)-2-(4-Fluoro-phenyl)-4-
0x0-3 4-dihydro-2H-
pyridine-1-carboxylic acid
(4-fluoro-3-methoxy-
phenyl)-amide

6.76

77 | HC

4-Bromo-3-{{{S)-2-{4-
fluoro-phenyli-4-0x0-3 4-
dihydro-2H-pyridine-1-
carbonyl]-amimo}-2-
methyl-benzoic acid teri-
butyl ester

6.67

0O
Br =
H
N N
s T
H,C
O
d F F

(53-2-(3 ,5-Difluoro-
phenyl)-4-0x0-3,4-
dihydro-2 H-pyridine-1-
carboxylic acid (2-bromo-
5-methoxy-4-methyl-
phenylj-amide

7.675
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79

(R)-2-(3,5-Diflucro-
phenylt}-4-0x0-3,4-
dihydro-2H-pyridine-1-
carboxvlic acid (2-bromo-
S-methoxy-4-methyl-
phenyl)-amide

5475

30

2-(4-Fluoro-phenyl)-4-
0x0-3 4-dihydro-2H-
pyridine-1-carbexylic acid
(3.4,5-trimethoxy-phenyl)-
amide

8l

(8)-2-(3 4-Diflaoro-
phenvl)-4-ox0-3.4-
dihydro-2H-pyridine-1-
carboxyhic acid (2-bromo-
5-methoxy-4-methyl-
phenyl)-amide

7.54

82

(R)-2-(3 4-Diftuoro-
phenyi)-4-0x0-3 4~
dihydro-2H-pyridine-1 -
carboxylic acid (2-bromo-
S-methoxy-4-methyl-
phenyl}-amide

- 5.31

83

{8)-2-(4-Fluoro-phenyl}-4-
ox0-3,4-dihydro-2H-
pyridine- 1 -carboxylic acid
[2-bromo-4-chloro-5-((5)-
[-hydroxy-ethy!)-phenyl]}-
amide

7.56
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0
Br =
H
N N (S)-2-(4-Fluoro-phenyl)-
\n/ 4-ox0-3 4-dihydro-2H-
84 O pyridine-1-carboxylic acid 6.67
Cl [2-bromo-4-chloro-5((R)-
w 1-hydroxy-ethyl)-phenyl}-
H,C OH amide

(2-bromo-4,6-diflucro-
phenyly-amide

O
Br =
H
N N
\n/ 2-(4-Fluoro-phenyl)-4-
g5 0 oxo-34-dihydro-2H- 5
. E g pyridine- 1 -carboxylic acid

(2-bromo-thiophen-3-yi)-
amidc

O

Br =
H
N N

g” \“/ 2-(4-Fluoro-phenyl)-4-
S ox0-3,4-dihydro-2H-
86 O iy o 6.725
pyridine-t-carboxylic acid

phenyl)-amide

H,C = O
H
N N
Y {S)-2-(4-Fluoro-phenyl)-4-
ox0-3 4-dihydro-2H-
87 9] © pyridine-1-carboxylic acid 8.36
] {2-ethyl-4,5-dimethoxy-

amide

= O
H
N N (8)-2-(3-Fluoro-phenyl)-4-
Y 0xo0-3,4-dihydro-2H-
28 o S 0632
9] pyridine-1 -carboxylic acid
? (3,4-dmmethoxy-phenyl)-
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(2-bromo-d-methoxy-

3 phenyi)-amide

O
Br =
H
N N
\ﬂ/ (S)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
89 O © pyridine-1-carboxylic acid 145

|
CH

(1H-indol-6-yl)-amide

Z O
H
y NN
2-(4-Fluoro-phenyl)-4-
90 N\ o oxo-3 4-dihydro-2 H- 6.615
pyridine- 1 -carboxylic acid

(2-methyl-benzofuran-5-

. 0]
H
Vi NTN 2-(4-Fluoro-phenyl}-4-
91 H,C & ox0-3 4-dihydro-2H- 6315
o pyridine-1-carboxylic acid '

yiramide
F
O
CH, =
NN
\!-r (8)-2-(4-Fluoro-pheayl)-4-
0x0-34-dihydro-2H-
92 cl O pyridine-1 -carboxylic acid 2 2;?233
{4-chloro-5-(2-hydroxy-
O ethoxy)-2-methyl-phenyl}-
I amide
F

O CH, " = ©
N N 3-1[(S)-2-(4-Fhuoro-
? \R/ phenyl)-4-ox0-3,4-
93 CH, 0 dihydro-2 H-pyridine-1 - 7.44
carbonyll-amino}-2-
methyl-benzoic acid
methyl ester
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o
3 H a
N N 3-{[(R)-2-{4-Fluoro-
¢ hid phenyl)-4-ox0-3,4-

94 CH, 0 = dihydro-2 H-pyridine-1- 6.13
Q carbonyl}-amino}-2-

methyl-benzoic acid

methyl ester

F
G
CH, =
H
N N
\[( (8)-2-(4-Fluoro-phenyl)-4-
95 o oxo-34-dihydro-2- 79775
pyridine-1-carboxylic acid
(2,5-dimethyl-phenyl)-
CH, amide
F

phenyl)-amide

O
Br =

H

N N -
(8)-2-(4-Fluoro-phenyi)-

96 o) 4-0x0-3,4-dihydro-21F- 7875

pyridime-1-carboxylic acid
{2-bromo-3-methoxy-

(2,3-dimethyl-phenyl)-

O
CH, =
H,C H N
3 T (S)-2-(4-Fluoro-phenyl)-
4-px0-3,4-dihydro-2H-
97 O o - o 7.74
pyridine-1-carboxylic acid

amide
F
Br = ©
H
N N (8)-2-(4-Fhuoro-phenyl)-
\I‘r 4-ox0-3 4-dihydro-2H-
98 0 pyridine-1 -carboxylic acid 7475
Cl (2-bromo-4-chloro-5-
hydroxymethyl-phenyD)- -
OH amide
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H
H,C N\rrN
99 ﬁj O

(S)-2-(4-Fluoro-phenyl)-
4-0x0-3 4-dilydro-2 F-
pytidine-1-carboxylic acid
(2-bromo-3,3-dimethyl-
phenyl)-amide

7.98

5
CH, =
H
100 O
7
CH,

{8)-2-(4-Fluoro-phenyl}-
4-0x0-3 4-dihydro-2H-
pyridine-1-carboxylic acid
{4-methoxy-2-methyl-
phenyl)-amide

703

A
N N N
QD Y
O
101

(S)-2-(4-Flaoro-phenyl)-
4-0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
(1-methyl-1 H-indol-6-yT)-
amide

7.57

> H
N\H/N
102 @)
=N

(8)-2-(4-Fluoro-phenyl)-
4-0x0-3 4-dihydro-2 /-
pyridine-1-carboxylic acid
(6-methyl-quinolin-7-y1}-
amide

6.56

T H
N\{rN
103 0
H,C

(5)-2-{4-Fluoro-phenyl)-4-
oxo-3,4-dihydro-2H-
pyridine-1-carboxylic acid
{2,4-dimethyi-phenyl)-
amide

7415
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H,C N _N
s T (S)-2-(4-Fluoro-pheny1)-
4-0x0-3 A-dihydro-2 H-
104 o) K0 4 7655
pyridine- | -carboxylic acid

(3,5-dimethyl-phenyl)-
3 amide

H
N N
\n/ 2-(4-Fioro-phenyl)-4-
105 Q 0x0-3 4-dihydro-2/- 391

pyridine-1-carboxylic acid
(2-methoxy-phenyl)-amide

(5-bromo-quinolin-6-y1)-

O
Br =

H

N N

X \n/ (S)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
106 = O Py . . 7.785
N pyridine-1 -carboxylic acid

amide
F
O
CH, =
H
N N ‘
\ﬂ/ (S$)-2-(4-Fluoro-phenyl)-
167 o) 4-0x0-3,4-dihydro-24- 7.095
N pyridine-1-carboxylic acid
H\/ N (7-methyl-quinoxalin-6-
= vh-amide

(2,5-dimethyl-2H-pyrazol-
3-yh-amide

7 0
NN
H.C \(%I/ \n/ 2.(@-Fluorg-phenyl)-4-
108 3 A\ N o ox0-3 4-dihydro-2H. 6.043
N \CHB pyridime-1-carboxvlic acid )
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109

2-{4-Fluoro-phenyl)-4-
0%0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
(3-methoxy-2-methyl-
phenylj-amide

8.433

110

2-(4-Fluoro-phenyl)-4-
oxo0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
(2,3-dimethoxy-phenyl)-
amide

6.89

il

{S)-2-(4-Fluoro-phenyl)-
4-0%x0-3 4-dthydro-2H-
pyridine- 1 -carboxylic acid
[4-fluoro-5-(2-hydroxy-
ethoxy)-2-methyl-phenyl}-
amide

812

112

2-{4-Fluoro-phenyl)-4-
oxo0-3,4-dihydro-2H-
pyridine-t-catboxylic acid
(6-bromo-2-0x0-2,3-
dihydro-1H-
benzoimidazol-5-yh-amide

5.93

N
H.c—
13 | e -<S:©/

2-{4-Fluoro-pheyl)-4-
ox0-3.4-dihydro-2H-
pyridine-1-carboxylic acid
(2-methyl-benzothiazol-5-
yD-amide

5.505
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114

{S)-2-(4-Fluoro-phenyl)-
4-0x0~3 4-dihydro-2H-
pyridine-1-carboxylic acid
[4-chioro-5-{3-hydroxy-
propoxy)-2-methyl-
phenyl]-amide

774

115

2-(4-Fhioro-phenyl)-4-
0x0-3 4-dihydro-2H-
pyridine-1-carboxylic acid
(2-dimethylamino-4,5-
dimethoxy-phenyl)-amide

5915

ile

{S)-2-(4-Flaoro-phenyl)-
4-0x0-3 4-dihydro-2H-
pyridine-1-carboxylic acid
(1-methyl-1 H-indoi-5-y1}-
amide

7405

117

§

g

2-(4-Fluoro-phenyl)-4-
oxo-3 4-dihydro-2H-
pyridine-1-carboxylic acid
benzothiazol-6-ylamide

631

118

Gi

(5)-2-{4-Fluoro-phenyl)-
4-0x0-3 4-dihydro-2H-
pyridine-1-carboxylic acid
(4-chloro-5-
hydroxymethyl-2-methyl-
phenyli-amide

7.735
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0
Br H =
_ N N (S)-2-(4-Fluoro-phenyl)-
£ F \ﬂ/ 4-0x0-3 4-dibydro-2H-
119 0 pyridine-1-carboxylic acid 6.175
F o (2-bromo-4-
trifworomethoxy-phenyl)-
amide
F
O
Br -
H
N N
\[( {5)-2-(4-Fluoro-phenyl)-
ol o 4-0%0-3 A-dihydro-2H-
120 pyridine-1-carboxylic acid 6.95
0 (2-bromo-4-chloro-3-
;\ dimethylcarbamoyimethox
CH, F -phenyi)-amide
o 3}1/ N y-phenyt)
CH,
5
CH, 7
H
N N
(S)-2-(4-Fhioro-phenyl)-
| O 4-ox0-3,4-dihydro-2H-
121 C pyridine-1-carboxylic acid 6.43
H,Co (4-chloro-5-{[{2~-methoxy- :
N cthyl}-methyl-amino]-
F methyl}-2-methyl-phenyl)-
amide
O
“CH,
O
CH, =
I
N N
O (2-Chloro-5-{[(8)-2-{4~
Cl fhroro-phenyi)-4-ox0-3 4-
122 dihydro-2 H-pyridine-1 - 5995
HN carbonyl]-amino}-4-
,& F methyl-benzyl)-carbamic
Y acid feri-butyl ester
H C/i\CH
3 CHE 3
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123

(5)2-(4-Fluoro-phenyi)-
4-0x0-3 4-dihydro-2 H-
pyridine-1-carboxylic acid
{5-aminomethyl-4d-chlorg-
2.methyl-phenyl)-amide;
te: replace with real name

6.07

124 Cl

(8)-2-(4-Fluoro-phenyl)-
4-0x0-3 4-dilrydro-2H-
pyridine- | -carboxylic acid
[5-(acetylamino-methyl)-
4-chloro-2-methyl-
phenyl]-amide

6.98

125

(8)-2-(4-Fluoro-phenyl)-
4-ox0-3,4-dihydro-2H-
pytidine-1-carboxylic acid
(5-methyl-quinolin-6-y1)-
amide

116

126

(5)-2-(4-Fleoro-phenyl}-
4-ox0-3 4-dihydro-2H-
pyridine-1 -carboxylic acid
phenylamide

6.18

127

(8)-2-(4-Fluoro-phenyl)-
4-0x0-3 4-dihydro-2 H-
pyridine-1-carboxylic acid
(5-{[bis-(2-hydroxy-
ethyl)-ammo]-methy!} -4-
chiloro-2-methyl-phenyl)-
amide

7.615
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(8)-2-(4-Fluoro-phenyi)-
4-ox0-3,4-dinydro-2H-
pyridine- 1 -carboxylic acid
{6-bromo-1-methyl-2-0x0-
1,2,3 4-tetrahydro-
quinolin-7-ylj-amide

7.595

129

{S)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-271-
pyridine-1-carboxylic acid
{4-chloro-2-methyl-5-
morpholin-4-ylmethyl-
phenyl}-amide

6.945

130

(8)-2-(4-Fluoro-phenyl)-
4-px0-3,4-dihydro-2H-
pyridine- 1 -carboxylic acid
m-{olylamide

7.12

131

{8)-2-(4-Fluoro-phenyl}-
4.0x0-3 4-dihydro-2H-
pyridine-1-carboxylic acid
o-tolylamide

7.53

132

{8)-2-(4-Fluoro-phenyl)-
4-0x0-3 4-dihydro-2H-
pyridine-1-carboxylic acid
(3-methoxy-2-methyl-
phenyl)-amide

8.57
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{8)-2-(4-Fluoro-phenyl)-
4-0x0-3 4-dihydro-2H-
pyiidine- | -carboxylic acid
{4-chloro-5-(2-hydroxy-
ethyl}-2-methyl-phenyl}-
amide

8.06

134

($)-2-(4-Fluoro-phenyl)-
4-ox0-3,4-dihydro-2H-
pytridine-1-carboxylic acid
{2-0x0-2 3-dihydro-1 H-
indol-6-yl}-amide

3.385

135

(8)-2-(4-Fluoro-phenyl)-
4-ox0-3 4-dihydro-251-
pyridine-1-carboxylic actd
(I-oxo-1,2,3 4-tetrahydro-
isoquinolin-7-y)-amide

136

(8)-2-(4-Fluoro-phenyi)-
4-0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
{(7-bromo-2,3-dibiydro-
benzo|1.4]dioxin-6-yl)-
amide

8.095

137

($)-2-(4-Fluoro-phenyt)-4-
ox0-3 4-dihydro-2 H-
pyridine-1-carboxylic acid
p-totylamide

6.57
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138

(S¥-2-{4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
{(3-chloro-2-methyl-
phenyl}-amide

8.34

{3)-2-(4-Fluoro-phenyl)-
4-ox0-3 4-dihydro-2H-
pyridine-1-carboxylic acid
(3-hydroxymethyl-2-
methyl-phenyl)y-amide

779

140

(S)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dthydro-2H-
pyridine-1-carboxylic acid
(1,5-dimethyl-1H-indol-6-
yh-amide

8.565

141

(S5)-2-{4-Flaoro-phenyi)y-
4-0%0-3 4-dihydro-2H-
pyridine-1-carboxylic acid
(2-methyl-3-
methylearbamoyl-phenyl}-
amide

6.185

142

(8)-2-(4-Fluoro-phenyly-
4-0x0-3 4-dithydro-2H-
pyridine-1-carboxylic acid
[4-chloro-2-methyl-5-
{piperidin-4-yloxy)-
phienyl]-amide

6.71
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(8)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2H-
pynidine-L-carboxylic acid
{4,6-dimethyl-3,4-dihydro-
2H-benzoll 4joxazin-7-
yl)-amide

7.823

144

(3-{[(8)-2-(4-Fluoro-
phenyl)-4-0x0-3,4-
dihydro-2H-pyridine-1 -
carbonyl]-amino}-2-
methyl-phenyl)-acetic acid
teri-butyl ester

6.215

145

(5)-2-(4-Fiuaro-phenyl)-
4-ox0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
(1,3-dimethyl-1 H-indazol-
6-yI)-amide

6.535

146

(S)-2-(4-Fluorc-phenyl}-
4-0x0-3 4-dihydro-2H-
pyridme-1-carboxylic acid
(2,3-dirnethyl-2 H-indazol-
6-yh-amide

5.615

147

(S)-2-(3-Fluoro-phenyl)-
4-ox0-3,4-dihydro-2H-
pyridine- t-carboxylic acid
(2-methyl-2 H-indazol-6-
yh-amide

5.505

148

{8)-2-{4-Fluoro-phenyl)-
4-0x0-3 4-dihydro-2H-
pyridine-1-carboxylic acid
{(2-methyi-2 H-indazol-5-
ylj-amide

6.87
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H,C pZ 0
M
N N
= \ﬂ/ {S)-2-(4-Fluoro-phenyl)-
4-0x0-3 4-dihydro-2H-
149 NN O S e 8445
N pyridine-1-carboxylic acid
{S-ethyl-quinolin-6-yl)-.
amide

[3-Z-hydroxy-ethyl)-2-
methyl-phenyi}-amide

O
CH, =

H

N N
y/fj/ \[‘r (S)-2-(4-Fluoro-phenyl)-

4-0x0-3.4-dihvdro-2 H-
CH 8 ¥
150 © pyridine--carboxvlic acid 7835

F
Br = C
NN
N
H3C—_N/ = \ﬂ/ - (5)-2-(4-Fluoro-phenyl)-
151 0 4~0)_(q-3,4‘d1hyd10—2_f-]~ _ 5975
H.d pyridine-1-carboxylic acid
3 (7-bromo-2,3-dimethyl-
2H-mdazol-6-yli-amide

(2,3-dihydro-benzofuran-
4-yl}-amide

% O
H
O N.__N
\”/ (5)-2-(4-Fluoro-phenyl)-
152 o) 4—0)_{9»3,4-(1.1hydro-2_H‘ _ 7355
pyridine-1-carboxylic acid
F

H,C
3 o 0
H
N N
Y (8)-2-(4-Fluoro-phenyl)-
4-0x0-3 4-dihydro-2H-
153 N © pyridine-1 -carboxylic acid 785
| P (7-ethyl-quinolin-6-yl)-
amide
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Z 0]
H
N N
{S)-2-(4-Fluoro-phenyl-
154 x o 4-9x0-3 4-dihydro-2H- 8.64
! pyridine-1-carboxylic acid
N._= quinolin-5-ylamide
F
G
CH, =
H
N N
\n/ (5)-2-(4-Fluoro-phenyl)-
4-0x0-3 4-dilrydro-2H-
153 E 0 pyridine-1-carboxylic acid 712
£ {4,5-difluoro-2-methyi-
phenyh-amide
F
@]
CH, =
H
N N
\n/ : (S)-2-(4-Fluoro-phenyl)-
O 4-0x0-3 4-dityydro-2 H-
156 pyridine-1-carboxylic acid 8.155
\ N [1-(2-hydroxy-ethy])-5-
methyl-1H-indol-6-yl}-
Z E amide
OH
0O
Br =~
H
N N
2-(4-Fluoro-phenyD-4-
0x0-3 4-dihydro-2 H-
157 F © pyridine- t-carboxylic acid 643
(2-bromo-4,5-diflzoro-
F phenyl}-amide
F'
= O
!
N N
\I'( (S)-2~(4-Fluoro-phenyl)-
4-ox0-3 4-dihydro-2H-
158 H,C © pyridine-1-carboxylic acid 701
CH (3.4-dimethyl-phenyl)-
3 amide
F
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{S)-2-(4-Fluorc-phenyl)-
4-0x0-3 A-dihydro-2H-
pyridineg-1-carboxylic acid
(2-chloro-3-methyi-
phenyl)-amide

O
Br “d
H
fv©/NYN
O
160 HO

(S)-2-(4-Fluorc-phenyl)-
4-0x0-3 4-dihydro-2H-
pyridine-1-carboxylic acid
{2-broma-4-(2-hydroxy-
ethyl}-phenyl]-amide

H
N.__N
161 HSCW/©/ o

{8)-2-(4-Fluoro-phenyl)-
4-0x0-3 4-dihydro-2H-
pyridine-1-carboxylic acid
(2-bromo-4-isopropyl-
phenyl)-amide

5 H
F NTN
162 0

{8)-2-(4-Fluoro-phenyl)-
4-0x0-3 4-dihydro-2H-
pyridine-1-carboxylic acid
(3-fluoro-2-methyl-
phenyl)-amide

H
N\H/N
163 O o
H,C

(S)-2~4~Flaoro-phenyl)-4-
ox0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
[2-bromo-5-{2-hydroxy-
ethoxy)-4-methyi-phenyll-
anzide
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' H
O O N N
C
164 ?:llliéﬁ
CH,

2-(4-Fluoro-phenyl)-4-
0x0-3,4-dihydro-2H-
pyridme-1-carboxylic acid
[2-(2-hydroxy-ethyl)-4,5-
dimethoxy-phenyl}-amide

165

{5)-2-(4-Fluoro-phenyl)-
4-0x0-3,4-dihydro-2/-
pyridine-t-carboxylic acid
{4-chloro-5-
dimethylaminomethyl-2.
methyl-phenyl}-amide

o
N N
\!
~N
N ~CH

(S)-2-(3-Fiuoro-phenyl)-
4-0x0-3 4-dihydro-2H-
pyridine-1-carboxylic acid
(1-methyl-1H-indazol-6~
yij-amide

=
H
No _N
167 5 0
r
\ N
N “CH,

(5)-2-{4-Fluoro-phenyl)-
4-0x0-3 4-dihydro-2.H-
pyridine-t-carboxylic acid
{7-bromo-1-methyl-1 H-
indazol-6-yl)-amide

& 0
H
NTN
168 O

/ I Br

N—N

/

H.C

{S)-2-{4-Fluorc-phenyl)-
4-0x0-3 4-dihydro-2H-
pyridine-1 -carboxylic acid
{7-bromo-2-methyl-2 H-
mdazol-6-yl-amide
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“h3.

pyridine-1-carboxylic acid
{2-ethyl-phenyl)-amide

CH, Z O
H
N N
\ﬂ/ (8}-2-(4-Flroro-phenyl)-
169 o 4-0x0-3,4-dihydro-2H-

(2-propyl-phenyl}-amide

F
Z 0
H
N N
\n/ (S}-2-(4-Fluoro-phenyl)-
176 4-ox0-3 4-dihydro-2H-
O O pyridine-1-carboxyhic acid

FT

phenyl)-amide

o ©
H,C N N
{3)-2-(4-Fluoro-phenyl)-
171 0 4-0x0-3,4-dihydro-2H-
pyridine-1-carboxylic acid
{(5-methoxy-2,3-dimethyl-

 H
HC
T‘/\©/N\H/N {3-4{(S)-2-(4-Fhoro-
o 0 phenyl)-4-0x0-3,4-
17 dihydro-2H-pyridine-1-

garbonyl]-amino}-2-
methyi-phenyi)-acetic acid

TABLE I
Synthesis

Compounds of the present invention can be made by a variety of methods depicted in the
illustrative synthetic reaction schemes shown and described below.

The starting materials and reagents used in preparing these compounds generally are either
available from commercial suppliers, such as Aldrich Chemical Co., or are prepared by
methods known to those skilled in the art following procedures sct forth in references such as
Fieser and Fieser’s Reagents for Organic Synthesis; Wiley & Sons: New York, 1991,
Volumes {-15; Kodd s Chemistry of Carbon Compounds, Elsevier Science Publishers, 1989,
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Volumes 1-5 and Supplementals; and Organic Reactions, Wiley & Sons: New York, 1991,
Volumes 1-40. The following synthetic reaction schemes are merely illustrative of some
methods by which the compounds of the present invention can be synthesized, and various
maodifications to these synthetic reaction schemes can be made and will be suggested to one
skilled in the art having referred to the disclosure contained in this Application,

The starting materials and the intermediates of the synthetic reaction schemes can be isolated
and purified if desired using conventional techniques, including but not limited to, filtration,
distillation, crystallization, chromatography, and the like. Such materials can be
characterized using conventional means, including physical constants and spectral data.
Unless specified to the contrary, the reactions described herein preferably are conducted
under an incrt atmosphere at atmospheric pressure at a reaction temperature range of from
about -78 °C to about 150 °C, more preferably from about 0 °C to about 125 °C, and most
preferably and conveniently at about room (or ambient) temperature, e.g., about 20 °C,
Scheme A below illustrates one synthetic procedure usable to prepare specific compounds of

formula 1, wherein RS, R7, R®, R®, R' and R'' are as defined herein.

R® T R? A
R NCC A~ RA § N
Rs Rao RB RW .
R g R, i Lo ) R,
SCHEME A

In Scheme A, aryl isocyanate compound g is reacted with the lithim salt of aryl
dihyropyridone compound b, which may be prepared by treatment of b with an alkyl lithium
reagent or lithium bis(trimethylsilylyamide, to afford dihydropyridone urea compound 11,
Compound II is a compound of formula | as noted above.

Aryl isocyanate a may be prepared by treatment of the corresponding aryl amine with
phosgene. Such aryl amine compounds may in many embodiments be made by reduction of
the corresponding aryl nitro compounds, as iflustrated in the experimental examples below.
Aryl dihydropyridone b may be prepared by reaction of the corresponding aryl Grignard
reagent with 4-methoxy-pyridine, in the presence of benzoyl chioride, followed by hydrolysis.
In the embodiment of Scheme A, aryl isocyanate a is shown as a phenyl compound, and aryl

dikyropyridone b is shown as a phenyl compound. The phenyl moieties of these compounds



i0

20

25

30

WO 2010/072599 PCT/EP2009/067032

- 65 -
in many embodiments may be replaced by various heteroaryl, such as indolyl, indazolyl,
pyridinyl, and the like, as demonstrated in the expefmental examples below.

Many variations of Scheme A are possible and will suggest themselves to those skilled in the
art. Specific details for producing compounds of the invention are described in the Examples
section below.

Utility
The compounds of the invention are usable for the treatment of a wide range of inflammatory
diseases and conditions such as arthritis, including but not limited to, rheumatoid arthritis,
spondyloarthropathies, gouty arthritis, osteoarthritis, systemic hupus erythematosus and
Juvenile arthritis, osteoarthritis, gouty arthritis and other arthritic conditions. The subject
compounds would be useful for the treatment of pulmonary disorders or lung inflammation,
including adult respiratory distress syndrome, pulmonary sarcoidosis, asthma, silicosis, and
chronic pulmonary inflammatory disease.
The compounds of the invention are also expected to find utility as analgesics in the
treatment of diseases and conditions associated with pain from a wide variety of causes,
including, but not limited to, inflammatory pain such as pain associated with arthritis
(including rheumatoid arthritis and osteoarthritis), surgical pain, visceral pain, dental pain,
premenstrual pain, central pain, pain due to burns, migraine or cluster headaches, nerve injury,
neuritis, neuralgias, poisoning, ischemic injury, inferstitial cystitis, cancer pain, viral,
parasitic or bacterial infection, post-traumatic injuries (including fractures and sports injuries),
and pain associated with functional bowel disorders such as irritable bowel syndrome.
Further, compounds of the invention are useful for treating respiratory disorders, including
chronic obstructive pulmonary disorder (COPD), asthma, bronchospasm, and the like.
Additionally, compounds of the invention are useful for treating gastrointestinal disorders,
including Irritable Bowel Syndrome (IBS), Inflammatory Bowel Discasc (1BD), biliary colic
and other biliary disorders, renal colic, diarrhea~dominant IBS, pain associated with GI
disiension, and the like.
The compounds of the invention are also useful for the treatment of muscular sclerosis.
The invention includes pharmaceutical compositions comprising at least one compound of
the present invention, or an individual isomer, racemic or non-racemic mixture of isomers or

a pharmaceuticaily acceptable salt or solvate thereof, together with at feast one
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pharmaceutically acceptable carrier, and optionally other therapeutic and/or prophylactic
ingredients.
In general, the compounds of the invention will be administered in a therapeutically effective
amount by any of the accepted modes of administration for agents that serve similar utilities.
Suitable dosage ranges are typically 1-500 mg daily, preferably 1-100 mg daily, and most
preferably 1-30 mg daily, depending upon numerous factors such as the severity of the
discase to be treated, the age and relative health of the subject, the potency of the compound
used, the route and form of administration, the indication towards which the administration is
directed, and the preferences and experience of the medical practitioner involved, One of
ordinary skill in the art of treating such diseases will be able, without undue experimentation
and in reliance upon personal knowledge and the disclosure of this Application, to ascertain a
therapeutically effective amount of the compounds of the present invention for a given
disease,
Compounds of the invention may be administered as pharmaceutical formulations including
those suitable for oral (including buccal and sub-lingual), rectal, nasal, topical, pulmonary,
vaginal, or parenteral (including mtramuscular, intraarterial, intrathecal, subcutancous and
intravenous) admunistration or in a form suitabie for administration by inhalation or
insufflation. The preferred manner of administration is gencrally oral using a convenient
daily dosage regimen which can be adjusted according to the degree of affliction.
A compound or compounds of the invention, together with one or more conventional
adjuvants, carriers, or diluents, may be placed into the form of pharmaceutical compositions
and unit dosages. The pharmaceutical compositions and unit dosage forms may be
comprised of conventional ingredients in conventional proportions, with or without additional
active compounds or principles, and the unit dosage forms may contain any suitable effective
amount of the active ingredient commensurate with the intended daily dosage range to be
employed. The pharmaceutical compositions may be employed as solids, such as tablets or
filled capsules, semisolids, powders, sustained release formulations, or lquids such as
solutions, suspensions, emulsions, elixirs, or filled capsules for oral use; or in the form of
suppositories for rectal or vaginal administration; or in the form of sterile injectable solutions
for parenteral use. Formulations containing about one (1) milligram of active ingredient or,
more broadly, about 0.01 to about one hundred (100) milligrams, per tablet, arc accordingly

suitable representative unit dosage forms.
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The compounds of the invention may be formulated in a wide variety of oral administration
dosage forms. The pharmaceutical compositions and dosage forms may comprise a
compound or compounds of the present invention or pharmaceutically acceptable salts
thereof as the active co'mponent. The pharmaceutically acceptable carriers may be either
solid or liquid. Solid form preparations include powders, tablets, pills, capsules, cachets,
suppositories, and dispersible granules. A solid carrier may be one or more substances which
may also act as diluents, flavouring agents, solubilizers, lubricants, suspending agents,
binders, preservatives, tablet disintegrating agents, or an encapsulating material. Tn powders,
the carrier generally is a finely divided solid which is a mixture with the finely divided active
component. In tablets, the active component generally is mixed with the carrier having the
necessary binding capacity in suitable proportions and compacted in the shape and size
desired. The powders and tablets preferably contain from about one (1) to about seventy (70)
percent of the active compound. Suitable carriers include but are not limited to magnesium
carbonate, magnesium stearate, tale, sugar, lactose, pectin, dextrin, starch, gelatine,
tragacanth, methylceliulose, sodium carboxymethylcellulose, a low melting wax, cocoa butter,
and the like. The term “preparation” is intended to include the formulation of the active
compound with cncapsulating material as carrier, providing a capsule in which the active
component, with or without cartiers, is surrounded by a carrier, which is in association with it.
Similarly, cachets and lozenges are included. Tablets, powders, capsules, pills, cachets, and
lozenges may be as solid forms suitable for oral administration,
Other forms suitable for oral administration include liquid form preparations including
emulsions, syrups, elixirs, aqueous solutions, aqueous suspensions, or solid form preparations
which are intended to be converted shortly before use to liquid form preparations.
Emulsions may be prepared in solutions, for example, in aqueous propylene glycol solutions
or may contain emulsifying agents, for example, such as lecithin, sorbitan monooleate, or
acacia. Aqueous solutions can be prepared by dissolving the active component in water and
adding suitable colorants, flavors, stabilizers, and thickening agents. Aqueous suspensions
can be prepared by dispersing the finely divided active component in water with viscous
material, such as nataral or synthetic gums, resins, methyleellulose, sodium
carboxymethylcellulose, and other well known suspending agents, Solid form preparations
include sohutions, suspensions, and emulsions, and may contain, in addition to the active
component, colorants, flavors, stabilizers, buffers, artificial and natural sweeteners,

dispersants, thickeners, solubilizing agents, and the like.
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The compounds of the invention may be formulated for parenteral administration (e.g., by
injection, for example bolus injection or continuous infusion) and may be presented in unit
dose form in ampoules, pre-filled syringes, small volume infusion or in multi-dose containers
with an added preservative. The compositions may take such forms as suspensions, solutions,
or emulsions in oily or aqueous vehicles, for example solutions in aqueous polyethylene
glycol. Examples of oily or nonaqueous carriers, diluents, solvents or vehicles include
propylene glycol, polyethylene glycol, vegetable oils (e.g., olive oil), and mjectable organic
gsters (e.g., ethyl oleate), and may contain formulatory agents such as preserving, wetting,
emulsifying or suspending, stabilizing and/or dispersing agents. Alternatively, the active
ingredient may be i powder form, obtained by aseptic isolation of sterile solid or by
lyophilization from sohution for constitution before use with a suitable vehicle, ¢.g., sterile,
pyrogen-free water.
The compounds of the invention may be formulated for topical administration to the
epidermis as ocintments, creams or lotions, or as a transdermal patch, (Ointments and ¢reams
may, for example, be formulated with an agueous or oily base with the addition of suitable
thickening and/or gelling agents. Lotions may be formulated with an aqueous or oily base
and will in general also containing one or more emulsifying agents, stabilizing agents,
dispersing agents, suspending agents, thickening agents, or coloring agents. Formulations
suitable for topical administration in the mouth include lozenges comprising active agents in
a flavored base, usually sucrose and acacia or tragacanth; pastilles conmyprising the active
ingredient in an inert base such as gelatine and glycerine or sucrose and acacia; and
mouthwashes comprising the active ingredient in a suitable liquid carrier.
The compounds of the invention may be formulated for administration as suppositories. A
low melting wax, such as a mixture of fatty acid glycerides or cocoa butter is first melted and
the active component is dispersed homogeneously, for example, by stirring, The molten
homogeneous mixture is then poured into convenient sized molds, allowed to cool, and to
solidify.
The compounds of the invention may be formulated for vaginal administration. Pessaries,
tampons, creams, gels, pastes, foams or sprays contzining in addition to the active ingredient
such carriers as arc known in the art io be appropriate.
The subject compounds may be formmlated for nasal administration. The solutions or
suspensions are applied directly to the nasal cavity by conventional means, for example, with

a dropper, pipette or spray. The formulations may be provided in a single or multidose form,
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In the latter case of a dropper or pipette, this may be achieved by the patient administering an
appropriate, predetermined volume of the solution or suspension. In the case of a gpray, this
may be achieved for example by means of a metering atomizing spray pump.
The compounds of the invention may be formulated for aerosol administration, particularly to
the respiratory tract and including intranasal administration. The compound will generally
have a small particle size for exampie of the order of five (3) microns or less. Such a particle
size may be obtained by means known in the art, for example by micronization. The active
ingredient is provided in a pressurized pack with a suitable propellant such as a
chlorofluorocarbon (CFC), for exampie, dichlorodiflucromethane, trichlorofluoromethane, or
dichlorotetrafluorocthane, or carbon dioxide or other suitable gas. The aerosol may
conveniently also contain a surfactant such as lecithin. The dose of drug may be controfled
by a metered valve. Altematively the active ingredients may be provided in a form of a dry
powder, for example a powder mix of the compound in a suitable powder base such as
lactose, starch, starch derivatives such as hydroxypropylmethyl cellulose and
polyvinylpyrrolidine (PVP). The powder carrier will form a gel in the nasal cavity, The
powder composition may be presented in unit dose form for example in capsules or cartridges
of e.g., gelatine or blister packs from which the powder may be administered by mcans of an
inhaler.
When desired, formulations can be prepared with enteric coatings adapted for sustained or
controlled release administration of the active ingredient. For example, the compounds of the
present invention can be formulated in transdermal or subcutaneous drug delivery devices.
These delivery systems are advantageous when sustained release of the compound is
necessary and when patient compliance with a treatment regimen is crucial. Compounds in
transdenmal delivery systems are frequently attached to an skin-adhesive solid support. The
compound of interest can also be combined with a penetration enhancer, ¢.g., Azone (1-
dodecylazacycloheptan-2-one). Sustained relcase delivery systems are inserted
subcutaneously into the subdermal layer by surgery or injection. The subdermal implants
encapsulate the compound in a lipid soluble membrane, e.g., silicone rubber, or a
biodegradable polymer, e.g., polylactic acid.
The pharmaceutical preparations are preferably in unit dosage forms. In such form, the
preparation is subdivided into unit doses containing appropriate quantities of the active
component. The unit dosage form can be a packaged preparation, the package containing

discrete quantities of preparation, such as packeted tablets, capsules, and powders in vials or
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ampoules. Also, the unit dosage form can be a capsule, tablet, cachet, or lozenge itself, or it
can be the appropriate namber of any of these in packaged form.
Other suitable pharmaceutical carriers and their formulations are described in Remington:
The Science and Practice of Pharmacy 1995, edited by E. W. Martin, Mack Publishing
Company, 19th edition, Easton, Pennsylvania. Representative pharmaceutical formulations
containing a compound of the present invention are described below.

EXAMPLES

The following preparations and examples are given to enable those skilled in the art to more
clearly understand and to practice the present invention. They shouid not be considered as
limiting the scope of the invention, but merely as being illustrative and representative thereof,
Unless otherwise stated, all temperatures including melting points (i.e., MP) are in degrees
celsius (°C). 1t should be appreciated that the reaction which produces the indicated and/or
the desired product may not necessarily result directly from the combination of two reagents
which were initially added, i.e., there may be one or more intermediates which are produced
in the mixture which ultimately teads to the formation of the indicated and/or the desired

product, The following abbreviations may be used in the Preparations and Examples.

ABBREVIATIONS
BETBDMS 2-bromocthoxy tertbutyldimethylsilane
pPBU 1,8-diazabicyclo[5.4 Olundec-7-ene
DCM dichloromethane/methylene chloride
DIPEA diisopropyl ethylamine (Hunig’s base)
DME 1 2-dimethoxyethane {glyme)
DMF N N-dimethylformamide
DMFDMA N, N-dimethylformamide dimethyl acetal
DMSO dimethyl sulfoxide
DMAP 4-dimethylaminopyridine
ECDI 1-gthyi-3-(3 -dimethylaminopropyl)carbodimide
EtOAc cthy! acetate
EtOH ethanol
ge gas chromatography
HMPA hexamethviphosphoramide
HOBt N-Hydroxybenzotriazole
hple high perfermance liquid chromatography
PA isopropanol
IPBAPE isopropenylboronic acid pinacol ester
mCPBA m-chloroperbenzoic acid
MeCN acetonitrile
NMM N-methyi morpholine
NMP N-methyi pyrrolidinone
Pds{dba)s Tris(dibenzylidencacetone)dipalladium(Q)

TBAF tetra-n-buty! ammonium fluoride
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TEA tricthylamine
THF tetrahydrofirran
LDA lithium diisopropylamine
TBDMS tert-butyl dimethylsilyl chloride
3 TLC thin layer chromatography
Xantphos - 4,5-bis(diphenylphosphing)-92,9-dimethyl-xanthene

Preparation 1
(1R.28.5R)-5-Methvl-2-{ | -methvl-1-phenvi-ethyl}-cveclohexanol chloroformate

10 The synthetic procedure used in this preparation is outlined in Scheme B,
O
OH H.C CH,

O H.G  CH,
T = 50

SCHEME B
Following the procedure reported in JACS 1994, 116, 4719-4728, 10 a solution of (-)-8-
phenylmenthol (12.66g, 54 4 mmol) and quinoline (15,88 mL, 134.1 mmol) in toluene (210
15 mb)at 0 °C was added 20% phosgene in toluene (45 mi., 87 9 mumnol). The mixtare was
stirred at 0 °C for 30 minutes and at room temperatare for 16 hours. Diethyl ether and 2N
HCI were added and the mixture was stirred for 5 minutes. The layers were separated and the
combined organics were washed with water, brine dried over MgSO4 and concentraied to
dryness. The resuiting crude 5-methyl-2-(1-methyl-1-phenyl-ethyl)-cyclohexyl
20 chloroformate (14.43 g) was used without further purification.

Preparation 2
4-methoxy-3-triisonropvisilvl-pviidine

The synthetic procedure used in this preparation is outlined in Scheme C.

H,C H.C

SN 1) LDA Xy, liPs
2) {-PrO),SICI

25 SCHEME C
Following the procedure reported in JACS 1994, 116, 4719-4728, 10 a solution of 4-
methoxypyridine (14.0 g, 128.3 mmol) in THF (130 mL) was added at -25 °C, 2.0M LDA in
heptane/THF /ethyl benzene (76.9 mL, 153.9 mmol). The mixture was stirred at -25 “C for 30
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minutes. Triisopropylsilyl chloride (35.3 mL., 166.8 mmol} was added and the mixture was
stirred at -25 °C for 15 minutes and then at room temperature for 16 hours. Water was added
and the mixture was extracted with EtOAc. The extract was washed with water, bring dried
over MgSO4 and concentrated to dryness. Purification of the residuc by flash

5 chromatography (hexane/ethylacetate 8:2-1:1) gave 4-methoxy-3-triisopropylsilanyl-pyridine
(7.56 g, 22%) as an orange solid.

Preparation 3
(8)-2-(4-Fluore-phenyh-2,3-dihydro-1 H-pyridin-4-one

The synthetic procedure used in this preparation is outlined in Scheme D,

O
)-L MLy Step 1
o’ To MG cH, >
A + tips
/
H,C
tips
O
=
H,C 0 N Step 2
\n/ o
v, O NaOCH,
CH,
CH,
10 F
SCHEME D

Step 1 2-(4-Fluoro-phenvl)-4-oxo-5-riisopropylsilany]-3,4-dihydro-2H-pyridine-1-

carboxylic acid 5-methyl-2-(1-methyl-1-phenyl-cthyl)-cyclohexyl ester

Following the procedure reported in JACS 1994, 116, 4719-4728, to a solution of 4-methoxy-

15 3-triisopropylsilenyl-pyridine (6.06 g, 22.8 mmol) in toluenc (160 mL) at -25 °C was added a
solution of 3-methyl-2-(1-methyl-1-phenyl-cthyl}-cyclohexyl chioroformate (6.73 g, 26.
2mmol) in toluene (140 mL). After 15 minutes the mixture was cooled to -78 "C and 1.0M 4-
fluorophenyl magnesium bromide in THE (26.1 mL., 26.2 numot) was added slowly. The
mixture was stirred at -78 °C for § hour. 2N HCl was added and the mixiure was allowed to

20 warm to room temperature and was stirred for additional 15 minutes. The mixture was
extracted with ethyl acetate, washed with water and brine, dried over MgSQs, filtered and

concentrated to dryness. Purification of the residue by flash chromatography (hexane/ethyl
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acetate 9:1) gave 2-(4-fluoro-phenyl-4-ox0-3-triisopropylsilanyl-3,4-dihydro-2H-pyridine-1-
carboxylic acid S-methyl-2-(1 -methyl-1-phenyl-ethyl)-cyclohexyl ester {1 06 g, 48%)as a
white solid.

Step 2 (S)-2-(4-Fluoro-phenyl)-2.3-dihvdro-1 H-pyridin-4-one

To a solution of 2-(4-fluoro-phenyl)-4-oxo-3-triisopropylsilanyl-3 4 -dihydro-2H-pyridine-1-

carboxylic acid S-methyl-2-(1-methyi-1-phenyl-ethyl)-cyclohexyl ester (7.78 g, 12.8 mumol)

in methanol (95 mL) was added 25% sodium methoxide in methanol (29.4 mL., 128 .4 mmol).

The mixture wag heated at reflux for 16 h. After cooling to t, oxalic acid (46.3 g, 512 mmwol)

was added and the mixture was stirred for 2 h. The solvent was evaporated to dryness. The

crude was partitioned between ethyl acetate and water. The organic layer was washed with
water, brine dried over MgSQy, filtered and concentrated to dryness. Purification by flash
chromatography (hex:EtOAc/2:8-0:1) gave {8)-2«(4-fluoro-phenyl)-2,3-dihydro-1H-pyridin-
4-one ((.886 g, 36 %, ee 99.3%) as a yellow solid.

Similarly prepared, using the appropriate substituted phenyl Grignard reagents, were:
(S)-2-(3,5-difluoro-phenyl)-2,3-dihydro-1 H-pyridin-4-one;
{S}-2-(3-ftuoro-phenyl)-2.3-dihydro-1 H-pyridin-4-one; and
(5)-2-(3 4-difluoro-phenyl -2, 3-dihydro- 1 H-pyridin-4-one.

Example 1
(S)-2~(4-fluorg-phenyhi-4-ox0-3 4-dihydro-2H-pyridine-1 -carboxylic acid (2-bromo-4.5-
dimethoxy-phenvly-amide

The synthetic procedure used in this example is cutlined in Scheme E.

CHy CHs
O NH G NH
> Step1 IZ 2 Step2 :@E
—_ —_—
o (BupNEr, o gy Phosgene
1
CH, CH,
Step 3 §Hs
H O
N
c N\
?
5 CH,
SCHEMEE

Step I 2-Bromo-4 5-dimethoxy-aniline




10

20

25

30

WO 2010/072599 PCT/EP2G09/067032

-74 -
Following the procedure reported in JACS 1996, 118, 1028-1030, 4-aminoveratrole (3.06 g,
20.0 mumol) was dissolved in a mixture of dichloromethane (80 mi) and methanol (40 ml) at
room temperature. Tetrabutylammonium tribromide (1.15 eq, 11.09 g) was added and the
mixture was allowed to stir for 20 minutes. The mixture was cxtracted with saturated
aqueous sodium sulfite solution. The organic layer was washed with water, dried over
anhydrous sodium sulfate, filtered and concentrated in vacuo. The residue was purified by
flash chromatography (gradient 10:1 to 7:3 Hexanes/Fthyl Acetate) to give 2-Bromo-4,5-
dimethoxy-aniline 1.403¢ (30%) of a yellow oil.

Step 2 1-Bromo-2-isocyanato-4 S-dimethoxy-benzene

2-Bromo-4,5-dimethoxyaniling (464 mg, 2.0 mmol} was dissolved in 10 ml of toluene at
room temperature. DMAP (1 eq, 245 mg), pyridine (1.3 ¢q, 0.22 ml) were added followed by
phosgene {133 eq, 1.33 ml of 2 20% solution in toluene), The mixture was heated to 90°C
for 4 hours. Upon cooling, the mixture was filtered and the filtrate was concentrated in vacuo
to give 1-bromo-2-isocyanato-4,5-dimethoxy-benzene(542mg, quantitative) as a light brown

oil.

Step 3 (8)-2-{(4-fuoro-phenvl-4-oxo-3.4-dihvdro-2 H-pvridine-1 -carboxvlic acid (2-bromo-

4 5-dimethoxv-phenvli-amide

(5)-2-(4-Fluoro-phenyl}-2,3-dihydro-1H-pyridin-4-one (57 mg, 0.30 mmol) from Preparation
3 was dissolved in 10 ml of THF and ccoled to -40°C, n-BuLi(l.leq, 0.12mlofa25M
soln) was added dropwise, forming a purple suspension. This mixture was allowed to stir for
30 minutes until the purple color changed to white. 1-Bromo-2-isocyanato-4,5-dimethoxy-
benzene (1 eq, 77 mg) was added. The mixture was allowed to stir for 15 minutes at -40°C
then allowed to warm to room temperature and stir for 2 hours. The reaction was then
quenched with saturated ammonium chloride solution. The mixture was diluted with water
and extracted with ethyl acetate. The combined organic extracts were washed with brine,
dried over anhydrous sodium sulfate, filtered and concentrated in vacuo. The residue was
purified by flash chromatography (hexanes/ethyl acetate 7:3) to obtain (S)-2-(4-fluoro-
phenyl)-4-0x0-3 4-dihydro-2 H-pyridine-1-carboxylic acid (2-bromo-4,5-dimethoxy-phenyl)-
amide (82 mg, 61 %) as a brown oil. MS (ES+) m/z 449 (M + H).
In a similar fashion, the following compounds were p%epa:red:
(S)-2-(4-Fluoro-phenyi)-4-ox0-3,4-dihvéro-2 H-pyridine-1-carboxylic acid (2-bromo-

4-fluoro-5-methoxy-phenyl)-amide;
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(S)-2-(4-Fluoro-phenyl)-4-o0x0-3 4-dihydro-2 H-pyridine-1 -carboxylic acid (2-bromo-
4-chloro-5-methoxy-phenyl)-amide;

(5)-2+(4-Fluoro-phenyl)-4-0x0-3 4-dihydro-2 H-pyridine-1-carboxylic acid (2-bromo-
5-methoxy-4-methyi-phenyl)-amide;

(8)-2-(3-Fluoro-phenyl}-4-ox0-3 4-dihydro-2 H-pyridine-1 -carboxylic acid (2-bromo-
S-methoxy-4-methyl-phenyi)-amide;

{S)-2-(4-Fiuoro-phenyl)-4-0x0-3 4-dihydro-2 H-pyridine-1 -carboxylic acid (4,5-
dimethoxy-2-methyl-phenyl)-amide;

(S)-2-(4-Flucro-phenyl}-4-ox0-3,4-dihydro-2H-pyridine-1 -carboxylic acid (3.4-
dimethoxy-phenyl)-amide;

(5)-2-(4-Fluoro-phenyl}-4-ox0-3,4-dikydro-2 H-pyridine-1 -carboxylic acid (4-chloro-
2-fluoro-5-methoxy-phenyD-amide;

(5)-2-(3-Fluoro-phenyl}-4-0x0-3,4-dihydro-2 H-pyridine-1 -carboxylic acid (5-
methoxy-2-methyl-phenyl)-amide;

(S)- 2-(4-Fluoro-phenyl)-4-0x0-3 4-dirydro-2H-pyridine-1-carboxylic acid (3-
methoxy-4-methyl-phenyl)-amide;

(8)-2-(4-Fluoro-phenyl)-4-ox0-3,4-dihydro-2H-pyridine-1-carboxylic acid (2 4-
dichlore-5-methoxy-phenyl)-amide;

(8)-5-Bromo-4-{[2-(4-fluoro-phenyl)-4-oxo-3.4-dihydro-2 H-pyridine-1-carbon
yll-amino}-2-methoxy-benzoic acid methy! ester;

(5)-2-(4-Fluoro-phenyl)-4-oxo0-3 4-dihydro-2H-pyridine-1-carboxylic acid (2-bromo-
4-difinoromethoxy-5-methoxy-phenyl)-amide;

(S)-2-(4-Fluoro-phenyl)-4-0x0-3,4-dibydro-2 H-pyridine-1-carboxylic acid (2-bromo-
4-cyano-5-methoxy-phenyl)-amide;

2-(4-Fluoro-phenyl)-4-oxo-3 4-dihydro-2H-pyridine-1-carboxylic acid (1-methyl-1H-
indol-6-y1)-amide;

(S)-2-(4-Fluoro-phenyl)-4-0x0-3 4-dihydro-2 H-pyridine-1-carboxylic acid (5
-acetyl-2-bromo-4-chloro-phenyh-amide;

(8)- 2~(3-Fluoro-phenyl)-4-oxo0-3 4-dihydro-2 H-pyridine-1 -carboxylic acid (2-bromo-
4,5-dimethoxy-phenvl)-amide;

(S)- 2-(4-Fluoro-phenyl)-4-0x0-3,4-dibydro-2H-pyridine- 1 -carboxylic acid (2-bromo-
4.,5-dichloro-phenyl)-amide;
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(5)- 2-(4-Fluoro-phenyl)-4-0x0-3,4-dihydro-2H-pyridine-1-carboxylic acid (2-bromo-
4-chloro-3-fluoro-phenyl)-amide;

(8)- 2-(4-Fluoro-phenyl)-4-0x0-3 ,4-dihydro-2H-pyridine-1 -carboxylic acid (2-bromo-
4-chloro-3-methylsutfanyl-phenyl)-amide;

{S)- 2-{(4-Fluoro-phenyl}-4-oxo-3,4-dihydro-2H-pyridine-  -carboxylic acid (2-bromo-
4-chlore-5-trifluoromethyl-phenyl)-amide;

(S)- 2-{4-Fluoro-phenyi)-4-ox0-3,4-dihydro-2H-pyridine-1 -carboxylic acid (2-bromo-
4-chlare-S-iodo-phenyl)-amide;

(S)- 2-{4-Fluoro-phenyl)-4-oxo-3 4-dihvdro-2H-pyridine-1 -carboxylic acid {2
-bromo-5-cyano-4-methyl-phenyl)-amide;

{(S)- 2-{(4-Fluoro-phenyl)-4-oxo-3 4-dihydro-2H-pyridine-1 -carboxylic acid (2
-bromo-3-methoxy-4-«rifluoromethyl-phenyl}-amide;

(5)- 4-Oxo-2-phenyl-3,4-dihydro-2H-pyridine-1-carboxylic acid (2-bromo-4-chloro-
S5-methoxy-phenyl)-amide;

(Rac)- 4-Oxo-2-phenyl-3 4-dihydro-2H-pyridine-1 -carboxylic acid (2-bromo-4,5-
dimethoxy-phenyl)-amide; and

(S)}-4-Bromo-2-chloro-5- {[2-(4-fluoro-phenyl)-4-0x0-3,4-dihydro-2 H-pyridine-1-
carbonyl]-amino;} -benzoic acid methyl ester.
Additional compounds prepared by the above procedure are shown in Table 1.

Exampie 2
(S)-2-(4-Fluoro-phenvl)-4-o0x0-3 4-dihydro-2H-pyridine-1-carboxylic acid [5-bromo-3-

methvl-1-(toluepe-4-sulfonyli-1 H-indazol-6-yi]-amide

The synthetic procedure used in this example is outlined in Scheme F,
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ol F N—NH
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CH, e
HEME F

Step 1 3-Methyl-6-nitro-1H-indazole

Foliowing generally the procedure reported by Organic Synthesis 1955, Coll. Vol. 3, 660;
1948, 20, 73, 2-ethyl-5-nitroaniline (1.021 g, 6.14 mmuol) was dissolved in glacial acetic acid
(40 ml) and the mixture was cocled to 0°C. A solution of sodium nitrite {1 eq, 424 mg) in
water {(1m}) was added all at once. Stirring was continued for 15 minutes at 25°C. Afier 3
howrs, residual solids were filered off and discarded, and the filtrate was allowed to stand for
3 days-at room temperature. The solution was concentrate in vacuo, and the residue was
diluted with 2 ml of water and stirred vigorously. The solid product was filtered and washed
thoroughly with cold water, dried and purified by flash chromatography (4:1 hexanes/ethyl
acetate) to give 3-methyl-6-nitro-1H-indazole (436 mg, 40.5%) as a solid.

Step 2 3-Methyl-6-nitro-1-(toluene-4-sulfonvl}-1H-indazole
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3-Methyl-6-nitro-1H-indazole (436 mg, 2.46 mmof) was dissolved in 25 ml of
dichloromethane at room temperature. DMAP (5 mg) and pyridine (1.1 eq, 0.38 ml) were
added followed by tosyl chloride (1.1 eq, 516mg). The mixture was allowed to stir at room
temperature overnight. The mixture was filtered and the filtrate was concentrated in vacuo.
The residue was purified by flash chromatography (gradient 9:1 to 4:1 Hexanes/Ethyl
Acetate) to give 3-methyl-6-nitro-1-(toluene-4-sulfonyl)-1H-indazole (850 mg, quant) as a
light brown crystalline solid.

Step 3 3-Methvl-1-(toluene-4-sulfonyl)-1 H-indazol-6-viaming

3-Methyl-6-nitro-1-(toluene-4-sulfonyl)-1H-indazole (750 mg, 2.26 mmel) was dissolved in
30 ml of methanol at room temperature, 10% Palladium on Carbon (200 mg) was added and
the mixture was stirred under a balloon of hydrogen overnight. The mixiure was filtered
through celite and the filtrate was concentrated in vacuo. The residue was purified by flash
chromatography (gradient 9:1 to 4:1 Hexanes/Ethyl Acetate) to give 3-methyl-1-(toluene-4-
sulfonyl)- 1 H-indazol-6-ylamine (265 mg, 38.9%) as a light tan crystalline solid.

Stepd  5-Bromo-3-methyl-1-(toluene-4-sutfonyl)-1 H-indazol-6-ylaniine

3-Methyl-1-(toluene-4-sulfonyl)-1 H-indazol-6-ylamine (301 mg, 1.0 mmol) was disselved in
1 ,2-dichloroethane (80 ml) and methanol (40 mi) at room temperatare. The mixture was
heated to 80°C and then the tetrabutylammonium tribromide (1.0 eq, 482 mg) was added.
Stirring was continued for 10 minutes, and then the mixture was partitioned between diethvl
ether and saturated aqueous sodium sulfite solution. The organic layer was separated,
washed with water, dried over anhydrous sodium sulfate, filtered and concentrated in vacuo.
The residue was purified by flash chromatography (gradient 9:1 to 4:1 hexanes/ethyl acetate)
to give 3-bromo-3-methyl-1-(toluene-4-sulfonyl)-1 H-indazol-6-ylamine (280 mg, 73.7%) as
a white powder,

Step 5 5-Bromo-6-1socyvanato-3-methvyl-1 -(toluegne-4-sulfonvi)-1 H-indazole

5-Bromo-3-methyl-1-(toluene-4-sulfonyl)-1 H-indazol-6-ylamine (138 mg, 0.36 mmol) was
dissolved in 5m! of toluene at room temperature. DMAP (1 eq, 44 mg), pyridine (1.3 ¢q,
0.04 mi) were added followed by phosgene (1.33 eq, 0.24 ml of a 20% solution in toluene).
The mixture was aliowed to stir at room temperature for 2 hours, forming a fine white
precipitate. The mixture was filtered and the filtrate was concentrated in vacuo, The residue
was diluted with dichloromethane and concentrated in vacuo again to give 5-bromo-6-
isocyanato-3-methyl-1-(toluenc-4-sulfonyl)-1H-indazole (150mg, quantitative) as a white

crystalline solid.
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Sten 6 (8)-2-(4-fluoro-phenyl)-4-oxo-3 4-dihydro-2H-pyridine- ] ~carboxyiic acid [S-

bromo-3-methyl-1-{toluene-4-sulfonyl)-1H-indazol-6-yl]-amide

(S)-2-(4-Fluoro-phenyl)-2,3-dihydro-1 H-pyridin-4-one (58mg, 0.30mmol) was dissolved in
10 ml of THF and cooled to -40°C. n-Bulli {(I.1eq, 0.16ml of a 2.5M soln) was added
dropwise, forming a purple suspension. This mixture was allowed to stir for 30 minutes until
the purple color changed to white. 5-Bromo-6-isocyanato-3-methyl-1 -(toluene-4-sulfonyl)-

1 H-indazole {1 eq, 146 mg) was added and the mixture was allowed to stir for | hour at -
40°C, then warmed to warm to room temperature and stirred for 2 hours. The reaction was
then quenched with saturated agueous ammonium chloride sofution. The mixture was
diluted with water and extracted with ethyl acetate, The combined organic extracts were
washed with brine, dried over anhydrous sodium suifate, filtered and concentrated m vacuo.
The residue was purified by flash chromatography (gradient 9:1 to 1:1 hexanes/ethyl acetate)
to give (8)-2-(4-fluoro-phenyl)-4-oxo-3 4-dihydro-2H-pyridine-1 -carboxylic acid [5-bromo-
3-methyl-1-(toluene-4-sulfonyl)-1 H-indazol-6-yl]-amide (140mg, 65.1%) as a yellow foam.
Step 7 (S)-2-(4-Fluoro-phenyl)-4-oxo-3 4-dihydro-2H-pyridine- 1 -carboxylic acid f5-

bromo-3-methyi-1-( tal'uene—4~3uif0nvl§- 1H-indazol-6-yl]-amide

(S)-2-(4-Fluoro-phenyl)-4-ox0-3 4-dihydro-2H-pyridine-1-carboxylic acid [5-bromo-3-
methyl-1-(toluenc-4-sutfonyl)- 1 H-indazol-6-yl]-amide (40 mg, 0.07 mmol) was dissolved in
dimethyisulfide (5 ml) at room temperature. Trifluoroacetic acid (I ml) was added and the
mixture was allowed to stir at room temperature overnight. The solution was concentrated in
vacuo, and the residue was purified by flash chromatography (gradient 9:1 to 1:1
Hexanes/Fthyl Acetate) to give (S)-2-(4-fluoro-phenyl)-4-oxo-3 4-dihydro-2H-pyridine-1-
carboxylic acid (5-bromo-3-methyl-1H-indazel-6-yl)-amide 30mg (90.0%) of an off-white
foam. MS (ES+) m/z 443 (M + H).

Example 3
2-(4-Fluoro-phenyl)-4-0x0-3 4-dihydro-2H-pyridine-1 -carboxylic acid (2-fluoro-5-methoxy-

4-methyl-phenyl)-amide

The synthetic procedure used in this example is outlined in Scheme G.
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Step 1 Step z2
1 NaH HNO H,50, H,C

OH 2. OO«
R Lo
Step3 O _Stepd _Step5
CH,i Pd/C

BBra,
NaOH

Phosgene

Step 6 /@/ Step 7

H,C

Stepl  Carbonic acid 4-fluore-2-methyl-phenyl ester methyl ester
Following the procedure of J. Med. Chem. 1999, 42, 5369, 4-fluoro-2-methyiphenol (10.0 g,
5 79.0 mmol) was dissolved in THF and the mixture was cooled to 0°C. NaH (1 eq, 3.16 g ofa

60% dispersion in oil) was added carefally. After gas evolution ceased, methyl
chloroformate {1eq, 6.8ml) was added. The mixture was allowed to warm o room
temperature and stir for 3 hours. The mixture was washed with cold water, dried over
anhydrous sodinm sulfate, filtered and then concentrated in vacuo 1o give carbonic acid 4-

10 fluoro-2-methyl-phenyl ester methyl ester (12.8 g, 88.0%) as an oil.

Step 2 Carbonic acid 4-fluoro-2-methvyl-3-nitro-phenvl ester methvl ester

Carbonic acid 4-fluoro-2-methyl-phenyl ester methyt ester (12.8 g, 69.5 mmol) was
suspended in 8 ml of concentrated sulfuric acid and cooled to 0°C. A mixture of

15 conccentrated nitric acid (8 ml) in concentrated sulfuric acid (8 ml) was added slowly,
maintaining 4 reaction temperature below 50°C. Afier addition the mixtare was stirred for 2

hours. The reaction mixture was poured into ice-water, forming a precipitate which was
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filtered and dried to give carbonic acid 4-fluoro-2-methyl-5-nitro-phenyl ester methyl ester
(8.0 g, 50.3%) as a white powder.

Step 3 4-Fluoro-2-methyl-3-pitto-phenol

Carbonic acid 4-fluoro-2-methyl-5-nitro-phenyl ester methyl ester (1.8 g, 7.8 mmol) was
dissoived in dichloromethane (100 mi) and cooled to 0°C. Boron tribromide (1 M in
dichloromethane, 8§ ml) was added. The mixture was allowed to warm to room temperature
and was stirred overnight. To the solution was added IN sodium hydroxide (25 ml) and the
mixture was stirred vigorousiy for 1 hour. The layers were separated and the organic layer
was dried over anhydrous sodium sulfate, and filtered and concentrated in vacuo to give 4-
fluoro-2 -methyl-S-nitro-phenol (1.083 g, 80.6%) as a red crystalline solid.

Step 4 1-Fluoro-4-mcthoxy-5-methyl-2 -nitro-benzene

4-Fluoro-2-methyl-5-nitro-phenol (1.08 g, 6.3 mmol) was dissolved in acetone (100 ml). To
this was added solid sodium carbonate (2 eq, 1.34 g) and iodomethane '(1‘0 eq, 3.75 ml). The
mixture was allowed to stir at room temperature overnight. The mixture was filtered and the
filtrate was concentrated in vacuo to give 1-fluoro-4-methoxy-5-methyl-2-nitro-benzene
(1.18 g, quantitative) as a pale yellow solid.

Step 5 2-Fiuore-5-methoxy-4-methvl-phenylamine
1-Fluoro-4-methoxy-5-methyl-2-nitro-benzene (1.18 g, 6.4 mmol) was dissolved in-40 ml of
methanol at room temperature. 10% Palladium on Carbon (200 mg) was added and the
mixture was stirred under a balloon of hydrogen overnight. The mixture was filtered through
celite, The filtrate was concentrated in vacuo o give 2-fluoro-5-methoxy-4-methyl-

phenylamine (990 mg, quantitative) as a solid.

Step 6 1-Fluoro-2-isocyanato-4-methoxy-5-methyl-benzene

2-Fluoro-5-methoxy-4-methyl-phenylamine (78 mg, 0.50 mmol) was dissolved in 10 ml of
toluene at room temperature. DMAP (1 eq, 61 mg), pyridine (1.3 eq, 0.06 ml) were added
followed by phosgene (133 eq. (.34 ml, 20% solution in toluene). The mixture was allowed
to stir at room temperature for 3 hours, forming a fine white precipitate. The mixtute was
filtered and the filtrate was concentrated in vacuo. The residue was diluted with
dichloromethane and concentrated in vacuo again to give 1-fluoro-2-isocyanato-4-methoxy-

S-methyl-benzenc (90mg, quantitative) as a clear oil
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Step 7 2-(4-Fluoro-phenvl}-4-0x0-3 4-dihvdro-2 H-pyridine- 1 -carhoxvlic acid (2-fluorg-

Samethoxy-4-methvl-phenvh-amide

(S)-2-(4-Fluoro-phenyl}-2,3~dihydro-1 H-pyridin-4-one (95 mg, 0.50 mmol) was dissolved in
'THF and cooled to -40°C. n-BuLi (1.1 eq, 0.34 ml of 2.5M solution) was added dropwise,
forming a purple suspension. The mixture was allowed to stir for 30 minutes until the purple
color changed to white. i-Fluoro-2-isocyanato-4-methoxy-5-methyl-benzene (leq, 90mg)
was added. The mixture was allowed to stir for 1 hour at -40°C, then allowed to warm to
room temperature and stirred for 2 hours. The reaction was quenched with saturated
ammonium chloride solution. The mixture was diluted with water and extracted with ethyl
acetate. The combined organic extracts were washed with brine, dried over anhydrous
sodium sulfate, and concentrated in vacuo. The residue was purificd by flash chromatography
(gradient 9:1 to 1:1 hexanes/ethyl acetate) to give 2-(4-Fluoro-phenyl)-4-0x0-3 4-dihydro-
2H-pyridine-1-carboxylic acid (2-fluoro-5-methoxy-4-methyl-phenyl)-amide (46mg, 24.7%)
as a foam. MS (ES+) m/z 373 (M + H).

Example 4
(S)-3-bromo-4-{[2-(4-fluoro-phenvli-4-ox0-3.4-dihvdro-2 H-pyridine-1 -carbon vl l-amino! -2-

methoxy-benzamide

The synthetic procedure used in this example is outlined in Scheme H.
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Step 1 teri-Butvl 4-pitro-2-methoxy benzoate

To 5 g 4-nitro-2-methoxy benzoic acid dissolved in 60 mi THF was added 0.84 g 4-
(dimethylamino)pyridine and 20 g di-ferr-butyl dicarbonate. The solution was stirred at room
temperature for 72 hr under nitrogen, then poured into ice water, The pH of the mixture was
adjusted to pH 10 with sodium carbonate, and the mixture was extracted with
dichloromethane. The organic layer was dried over sodium sulfate, filtered and concentrated
in vacuo. The residue was chromatographed over Si0, with 3% ethyl acetate in hexane to
vield 6 g of ters-butyl 4-nitro-2-methoxy benzoate.

Step 2 tert-butyl 4-amino-2-methoxy-benzoate

teri-Butyl 4-nitro-2-methoxy benzoate was dissolved in ethanol and 0.75 g 10% Pd on
charcoal was added. The reaction mixturc was stirred at room temperature under hydrogen at
atmospheric pressure for 18 hours, then filtered through glass fiber paper to remove the
catalyst. The filtrate was concentrated in vacuo t0 yield 3 g of ters-butyl 4-amino-2-methoxy-
benzoate as a white powder.

Step 3 ieri-butyl 4-socvanaio-2-methoxy-benzouate
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tert-Butyl 4-isocyanato-2-methoxy-benzoate was prepared from fert-butyl 4-amine-2-
methoxy-benzoate and phosgene using the procedure of step 2 of Example 1.

Stepd  (8)-S-bromo-4-{[2-(4-fluoro-phenyl)-4-oxo-3.4-dihvdro-2H-pyridine-1 -carbonvl]-

amino} -2-methoxy-benzoic acid tert-butyl ester

(S)-5-bromo-4-{[2-(4-fluoro-phenyl)-4-ox0-3 .4 -céﬁydro -2H-pyridine-1-carbonyl]-amino } -2~
methoxy-benzoic acid tert-butyl ester was prepared by reaction of rert-butyl 4-1socyanato-2-
methoxy-benzoate with (S)-2-(4-Fluoro-phenyl)-2,3-dihydro-1H-pyridin-4-one following the
procedure of step 3 of Example 1.

Step 5 {S)-5-bromo-4-{i2-(4-flucro-phenyl)-4-ox0-3 4-dihydro-2H-pyridine-1 -carbonyi}-

amine? -2-methoxy-benzoic acid

(8)-5-Bromo-4-{[2-(4-flzoro-phenyl}-4-0x0-3 4-dihydro-2 H-pyridine-1 -carbonyl J-amino} -2-
methoxy-benzoic acid tert-butyl ester (170 mg) was stirred in 10 m! dichioromethane with
0.1 ml trifluoroacetic acid for 5 hours. Phosphate buffer (pH 7) was added, the layers
separated, and the dichloromethane removed in vacuo. The residue was digsolved in acetone
and recrystallized by slow addition of water. The crystals were filfered and dried to give 108
mg of {5)-5-bromo-4-{[2-(4-fluoro-phenyl)-4-ox0-3 4-dihydro-2H-pyridine-1 -carbonyi]-
amino}-2-methoxy-benzoic acid.

Step & (S)-5-bromo-4-{[2-(4-flugro-phenyl-4-0x0-3 4-dihvdro-2 H-pyridine-1 -

carbonyij-amino! -2-methoxy-benzamide

(S)-5-Bromo-4- {[2-(4-fluoro-phenyl)-4-0x0-3,4-dihydro-2H-pyridine-1 -carbonyl]-amino} -2~
methoxy-benzoic acid (72 mg) was dissolved in 2 ml dichloromethane and 0.001 ml
dimethyiformamide under argon. To this solution was added 0.02 ml oxalyl chioride and the
solution was stirred for three hours. The solution was then slowly added at 0 °C to 0.5M NH;
in dioxane. After stirring for 10 minutes, the mixture was concentrated in vacuo and
chromatographed {dichloromethane) to yield 26 mg (8)-5-bromo-4-{[2-(4-finoro-phenyi)-4-
0x0-3,4-dihydro-2H-pyridine-1 -carbonyl]-amino} -2-methoxy-benzamide, MS (M+H) 463,

Example 8§
(8)-2-(4-fFuoro-phenvh-4-0x0-3 4-dihydro-2H-pyridine-1 -carboxvlic acid [2-bromo-4-

chloro-5-(2-hvdroxy-gcthoxy)-phenvl]-amide

The synthetic procedure used in this example is outlined in Scheme 1.
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Step 1 5-Amino-2-chloro-phenol
To a solution of 2-chloro-5-nitrophenol (20.0 g, 115.2 mmol) in ethanol (150 ml) and water

5 (150 mi) was added iron powder (32.2 g, 576.2 mmol) and ammonium chloride (32.1 g,
3993 mmol). The mixture was heated at reflux for two hours, then cooled to room
temperature and filtered. The filtrate was concentrated to dryness under reduced pressure.,
Purification of the residue by flask chromatography (hex:EtOAc/9:1) gave 5-aming-2-chloro-
phenol {15.85¢g, 96%) as a while solid.

10 Step2 S-amino-4-brome-2-chloro-phenol
To a solution of 5-amino-2-chloro-phenol (15.85 g.110.4 mmol) in dichloromethane (300 ml)
and MeOH (150 ml) was added tetrabutylammonium tribromide (58.6 g, 121.4 mmol). The
mixture was stirred at room temperature for 20 minutes, and then was partitioned between
saturated aqueous NasSOs and Et;0. The organic layer was separated, washed with water

15  and brine, dried over MgSQy, filtered and concentrated to dryness under reduced pressure,
Purification of the residue by flash chromatography (hex:EtOAc/7:3) gave 5-amino-4-bromo-
2-chloro-phenol (4.38g, 18%) as a white solid.



10

15

20

25

30

WO 2010/072599 PCT/EP2009/067632

_ 86 -
Step 3 2-bromo-5-12-(tert-butvl-dimethvl-silanvloxy)-ethoxy]l-4-chloro-phenylamine

To a solution of 5-amino-4-bromo-2-chloro-phenol (0.338 g, 1.52 mmol) in NMP (5 ml) was
added cesium carbonate (0,644 ¢, 1.97 mmol), sodium iodide (0.228 g, 1.52 mmol) and 2-
bromoethoxy tertbutyldimethylsilane (0.424 g, 1.97 mmol). The mixture was heated to 100°
C for two hours, then cooled to room temperature, Water was added and the mixture was
extracted with EtOAc. The combined organic extracts were washed with water and brine,
dried over MgSQy, filtered and concentrated to dryness under reduced pressure. Purification
of the residue by flash chromatography (hex:EtOAc/8:2) gave 2-bromo-5-{2-(tert-butyl-
dimethyl-silanyloxy)-ethoxy}-4-chloro-phenylamine (0.505g, 78%) as a white solid.

Step 4 [2-(4-bromo-2-chloro-5-isocyanato-phenoxy)-ethoxy|-tert-butyl-dimethyl-silanc
To a solution of 2-bromo-5-[2-(tert-butyl-dimethyl-silanyloxy)-ethoxy]-4-chloro-
phenylamine (0.15 g, 0.393 mmol) in toluene (3 ml) was added pyridine (0.038 ml, 0472
mmol), DMAP (0.048 g, 0.393 mmol) and 20% phosgene in toluene (0.224 ml, 0.433 mmol).
The mixture was stirred at room temperature for two hours. The mixture was filtered and the
filtrate was concentrated to dryness under reduced pressure o give [2-(4-bromo-2-chloro-5-
isocyanato-phenoxy)-ethoxy]-tert-butyl-dimethyl-silane (0.155g) as a white solid, which was
used directly in the next step.

Step 5 (S)-2-(4-Fluoro-phenvl-4-ox0-3,4-dihydro-2H-pyridine-1 -carboxylic acid {2-
bromo-5-{2-(tert-butyl-dimethyl-silanvl}-cthoxy]-4-chloro-phenyl t -amide

To a solution of (§)-2-(4-fluoro-phenyl)-2 3-dihydro-1H-pyridin-4-one (0.073 g, 0.381
mmol) in THF (3 ml) at -78° C was added 2.5M n-Buli in hexane (0.152 ml, 0.381 mmel).

The mixture was stirred at -78° C for 10 minutes. A solution of [2-(4-bromo-2-chloro-5-
isocyanato-phenoxy)-ethoxy]-tert-butyl-dimethyl-silane (0.155 g, 0.381 mmel) in THF (2 ml}
was added and the mixture was stirred ai -78° C for 30 minutes, and at room temperature for
30 minutes. Saturated aqueous ammonium chloride was added and the mixture was extracied
with EtOAc. The combined organic extracts were washed with water and brine, dried over
MgSQy, filtered and concentrated to dryness. Purification ofthe residue by flash
chromatography (hex:BtOAc/1:1) gave (8)-2-(4-Fluoro-phenyi)-4-oxo-3,4-dihydro-2H-
pyridine-1-carboxylic acid {2-bromo-5-[2-(tert-butyl-dimethyl-silanyl)-ethoxy]-4-chloro-
phenyl} -amide (0.198g, 87%) as a white foam,

Step 6 (S)-2-(4-fFuoro-phenyl)-4-0x0-3,4-dihydro-2H-pyridine-1-carboxylic acid [2-

bromo-4-chloro-5-(2-hvdroxy-ethoxy)-phenyvl]-amide
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To a solution of (S)-2-(4-Fluoro-phenyl)-4-ox0-3 4-dihydro-2H-pyridine- 1 -catboxylic acid
{2-bromo-5-{2-(tert-butyl-dimethyl-silanyl)-ethoxy]-4-chloro-phenyl} -amide (0.095 g, 0.158
mmol) in THF (5 ml) was added 1.0 M TBAF in THF (0.35 ml, 0.348 mmol}. The mixture
was stirred at room temperature for three hours. Buffer (pH 2) was added and the mixture
was extracted with EtOAc. The combined orpanic extracts were washed with water and brine,
dried over MgSOy, filtered and concentrated to dryness under reduced pressure. Purification
of the residue by flash chromatography (hex:EtOAc/1:1) gave (S)-2-(4-flucro-phenyl)-4-ox0-
3 A-dihydro-2H-pyridine-! -carboxylic acid {2-bromo-4-chloro-5-(2-hydroxy-ethoxy)-
phenyl]-amide (0.198g) as a white foam. MS (M) 484.

In a similar fashion, the following compounds were prepared:

(S)-2-(3-Fluoro-phenyl}-4-ox0-3 4-dihydro-2 H-pyridine-1-carboxylic gcid {2-bromo-
4-chloro-5-(2-hydroxy-cthoxy)-phenyl}-amide;

(8)-2-(4-Fluoro-phenyl)-4-ox0-3 4-dihydro-2H-pyridine-1-carboxylic acid [2-bromo-
4-chloro-3-(3-methanesulfonyl-propoxy)-phenyll-amide (in step 3, the alkylating agent used
was toluene-4-sulfonic acid 3-methanesulfonyl-propyi ester, ¢.f. J. Med. Chem. 1995, 38,
2009y,

(8)-2-(4-Fluoro-phenyl-4-0x0-3,4-dihydro-2H-pyridine-1 ~carbbxy1io acid [2-bromo-
4-chloro-5-(2-methoxy-cthoxy)-phenyl}-amide (1 -bromo-2-methoxy-ethane used in step 3 in
place of BETBDMS);

(S)-(4-Bromo-2-chloro-3-{[2-(4-fluoro-phenyl}-4-oxo-3,4-dihydro-2 H-pyridine-1-
carbonyl]-amino} -phenoxy)-acetic acid;

(8)- 2-(4-Fluoro-phenyi)-4-0x0-3,4-dihydro-2H-pyridine-1-carboxylic acid (2-bromo-
4-chloro-5-methylcarbamoylmethoxy-phenyl)-amide;

(S)- 2-(4-Fluoro-phenyl)-4-0x0-3,4-dihydro-2H-pyridine-1 -carboxylic acid (2-bromo-
4-chlore-5-hydroxy-phenyl)-amide;

(S)-(4-Bromo-2-chloro-3-{[2-(4-fluoro-phenyi)-4-oxo-3,4-dikydro-2H-pyridine- 1-
carbonyl]-amino}-phenoxy)-acetic acid methyl ester (phenol from step 6 was alkylated with
methyl bromoacetate);

(S)- (4-Bromo-2-chloro-3-{[2-(4-fluoro-phenyi)-4-o0xo-3 4-dihydro-2H-pyridine-1-
carbonyl]-amino-phenoxy)-acetic acid; and

(8)- 2-(4-Fluoro-phenyi)-4-ox0-3,4-dihydro-2H-pyridine-1 -carboxylic acid (2-bromo-
4-chloro-5-methylcarbamoylmethoxy-phenyl)-amide (phenol of step 6 was alkylated with 2-

chloro-N-methylacetamide).
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Example §
2-(4-fluorg-phenvh-4-o0x0-3.4-dihvdro-2 H-pyridine-1 -carboxvlic acid [2-bromo-4-chioro-3-

(1-hyvdroxy-cthyD-phenyl]-amide

The synthetic procedure used in this example is outlined in Scheme J.

Br
N,
Step 1 H, Step 2 Step 3
—
(tBuLNBT, NaBH4 ¢l TEOMS
CH, CH, H,C™ "OH
Step 5
Step 4 H
Phosgeﬂe \
H,C® 0OTBS H,C” TOTBS O

Step 6
HOAC

H,C™ "OTBS

SCHEME J

Step 1 1-(5-Amino-4-bromo-2-chloro-nhenvh-ethanone

To a solution of 1-(5-amino-2-chioro-phenyl)-<thanone (2.4 g, 14.15 mmol) in
dichloromethane (30 mi) and McOH (15 ml) was added tetrabutyl ammoniumetribromide
10 (5.5 g, 11.3 mmol). The mixture was stirred at room temperatare for 20 minutes, and then
was partitioned between saturated aqueous Na;SO5 and Et;0. The organic layer was
separated, washed with water and brine, dried over MgSO,, filtered and concentrated to
dryness under reduced pressure. Purification of the residue by flash chromatography
(hex:EtOA¢/85:15) gave -(5-amino-4-bromo-2-chloro-phenyl)-ethanone (0.330g, 9.5%) as a
15  vyellow sokid.
Step 2 1-(5-Amino-4-bromo-2-chloro-phenyl}-ethanol

To a solution of 1-(3-amino-4-bromo-2-chloro-phenyl)-ethanone (0.25 g, 1.00 mmol) in

methanol (5 ml) was added NaBH4 (0.076 g, 2.01 mmeol). The mixture was stirred at room
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temperature for two hours, then quenched by addition of 2N HCI and taken to neuitral pH
with pH7 buffer. The mixture was extracted with dichloromethane, and the combined
organic layers were washed with water and bring, dried over MgSQ,, filicred and
concentrated to dryness under reduced pressure. Purification of the residue by flash
chromatography (hex EtOAc/7:3) gave 1-(5-amino-4-bromo-2-chloro-phenyl)-cthanol 0.195g
(77%) as a clear oil.
Step 3
To a solution of I «(3-amino-4-bromo-2-chloro-phenyl}-ethanol (0.195 g, 0.778 mmol) in
DMTF (3 mi) was added tert-butyl-dimethylsilyl chioride (0.152 g, 1.011 mmol) and imidazole

5-[1-{tert-butyl-dimethvl-silanvloxvy)-ethvll-4-chlore-phenvlamine

(0.069 g, 1.011 mmol). The mixture was stirred at room temperature for six hours. Water
was added and the mixture was extracted with EtOAc. The combined organic extracts were
washed with water and brine, dried over MgSO4, filtered and concentrated to dryness under
reduced pressure. Purification of the residue by flash chromatography (hex:EtOAc/9:1) gave
2-bromo-5-[1 -(tert-butyi-dimethyl-silanyloxy)-ethyl]-4-chloro-phenylamine (0.262g, 92%) as
a clear oil. ‘

Step 4 I -(4-Bromo-2-chloro-3-i1sogvanato-phenvl ethoxv]-tert-butyi-dimethvi-

1-(4-Bromeo-2-chloro-5-isocyanato-phenyl}-ethoxy |-tert-butyl-dimethyi-silane was prepared
from 2-bromo-5-[1-(tert-butyl-dimethyl-silanytoxy}-ethyl}-4-chloro-phenylamine using the
procedure of step 4 of Examiple 5.

Step 6 2-{4-Fluoro-phenyl}-4-ox0-3 4-dihydro-2H-pyridine-1 -carboxvlic acid {2-bromo-

S-[1-(tert-butyl-dimethyl-silanyloxy)-ethvlj-4-chioro-phenyl} -amide

2-Bromo-5-[1 <{(tert-butyl-dimethyl-silanvloxy}-ethyl]-4-chloro-phenylamine was reacted with
{Sy2-(4-fluoro-phenyl)-2,3-dihydro-1 H-pyridin-4-one using the procedure of step 5 of
Example 5 to give 2-(4-Fluoro-phenyl)-4-0x0-3 4-dihydro-2H-pyridine-1-carboxylic acid
{2-bromo-3-] 1 -{tert-butyl-dimethyl-silanyloxy)-ethyl]-4-chloro-phenyl } -umide.

Step 6 2-{4-flyoro-phenvi)-4-0x0-3 4-dihydro-2H-pyridine- -carboxylic acid {2-bromo-4-

chioro-5-(1-hvdroxy-ethyi}-phenyl]-amide
A mixture of acetic acid (4.5 ml), water (1.5 ml) and THF (1.5 m]) was added to a flask

containing 2-(4-flucro-phenyl)-4-oxo-3 4-dihydro-2H-pyridine- 1 -carboxylic acid {2-bromo-
5-[1-(tert-butyl-dimethyi-silanyloxy)-ethyl]-4-chioro-pheny!} -amide (0.144g, 0.247mmol).
The mixture was stirred at room temperature for 16 hours, Water was added and the mixture

was extracted with EtOAc. The combined organic extracts were washed with water and brine,
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dried over MgSOy, filtered and concentrated to dryness under reduced pressure, Purification
by flash chromatography (EtOAc) gave 2-(4-fluoro-phenyl)-4-oxo-3,4-dihydro-2H-pyridine-
L-carboxylic acid [2-bromo-4-chloro-5-(1-hydroxy-ethyl)-phenyl}-amide (0.082g, 71%) as a

white foam. MS (M+H) 468,

Example 7
2-{4-Fluoro-phenvl}-4-oxo-3 4-dihvdro-2 H-pyridine-1 -carboxylic acid (2-bromo-4-chloro-5-

methanesulfonvl-phenyl-amide

The synthetic procedure used in this example is outlined in Scheme K.
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SCHEME K

Step 1 2-Bromo-4-chloro-3-methvlsulfanvl-phenviamine

To a solution of 2-bromo-4-chloro-53-iodo-phenylamine (0.573 g, 1.72 mmol) in dioxane (10
ml} was added Pdz(dba)s (0.197 g, 0.2155 mmol), Xantphos (0.249 g, 0.431 mumol), Hunig
base (0.60 ml, 3.448 mmol) and sodium thiomethoxide (0.133 g, 1.72 mmol). The mixture
was heated at 80° C for 6 hours. The mixture was cooled to room temperature and pH2 buffer
was added. The mixture was extracted with EtOAc, and the combined organic layers were
washed with water and brine, dried over MgSQy, filtered and concentrated to dryness under
reduced pressure. Purification of the residue by flash chromatography (hex:EtOAc/7:3) gave
2-bromo-4-chloro-5-methylsulfanyl-phenylamine (0.22g, 50%) as an oil.

Step 2 1-Bromo-5-chloro-2-isocyvanato-4-methvisulfanvl-benzene

To a solution of 2-bromo-4-chlore-5-methylsulfanyl-phenylamine (6.10 g, 0.396 mmol) in
tofuene (3 ml) was added pyridine (0.042 ml, 0.515 mmol), DMAP (0.048 g, 0.396 mmol)
and 20% phosgene in toluene (0.225 ml, 0.436 mmol)., The mixture was stirred at room

temperature for two hours, then filtered: The filtrate was concenirated to dryness to give 1-
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bromo-5-chloro-2-isocyanato-4-methylsulfinyl-benzene (0.095g) as a white solid that was
used directly in the next step.

Step 3 {8)-2-(4-Fluoro-phenyl}-4-ox0-3 A-dihvdro-2 H-pyridine-1 -carboxylic acid {2-

bromo-4-~-chloro-5-methylsuifanyl-phenyli-amide

To a solution of (S)-2-(4-fluoro-phenyvl)-2,3-dihydro- | H-pyridin-4-eme {0.063g, 0.34 Lmmal)
in THF (3ml) was added at -78C 2.5M n-BuLi i hexane (0.150ml, ¢.34 mmol). The mixture
was stirred at -78C for 10min. A solution of above isocyanate (0.095g, 0.341mmol) in THF

(2ml) was added and the mixtare was stirred at -78C for 30min and at vt for 30 min. Sat.
ammonium chloride was added and the product was ex’n’ac;ieci with EtOAc (3X). The extract
was washed with water, brine dried over MgS0O4 and concentrated to dryness. Purification by
flash chromatography (hex:EtOAc/1:1) gave (S)-2-(4-fleoro-phenyl)-4-0xo-3 4-dihydro-2H-
pyridine-1-carboxylic acid (2-bromo-4-chloro-5-methylsulfanyl-phenyl)-amide (0.130g,
81%) as a white foam.

Step 4 2-(4-Fluoro-phenvl}-4-0x0-3 4-dihvdro-2H-pvridine- | -carboxvlic acid (2-Bromo-

4-chloro-5-methanesulfinvl-phenyl-amide

To a solution of 2-(4-fluoro-phenyl)-4-ox0-3,4-dihydro-2H-pyridine-1 -carboxylic acid (2-
bromo-4-chloro-5-methylsulfanyl-phenyi}-amide (0.070 g, 0.149 mmol) in methanol (2
mland acetonitrile (2 mi) was added oxone (potassium peroxymonosulfate, 0.064 g, 0.104
mmol) and water (0.3 mi). The mixture was stirred at room temperature for two hours. Water
was added and the mixture was extracted with EtOAc. The organic extract was washed with
water and brine, dried over MgSQq, filtered and concentrated to dryness under reduced
pressure. Purification of the residue by flash chromatography (EtOAc) gave 0.020 g and
0.021 g of the two diasteriomers 2-(4-fluoro-phenyl)-4-oxo-3,4-dihydro-2H-pyridine-1-
carboxylic acid (2-bromo-4-chloro-5-methanesulfinyl-phenyl)-amide as white foams,

Step 5 2-(4-Fluoro-phenvli-4-0x0-3.4-dihvdro-2H-pyridine-1 -carboxvlic acid (2-bromo-4-

chloro-3-methanesulfonvl-phenvl}-amide

To a solation of 2-(4-fluoro-phenyl)-4-ox0-3 4-dihydro-2H-pyridine- 1 -carboxylic acid {2-
bromo-4-chloro-5-methylsuifanyl-phenyt)-amide (0.050 g, 0.106 mmol) in methanel (2
mband acetonitrile (2 mi) was added oxone (0.131 g, 0.213 mmol) and water (0.3 ml). The
mixture was stirred at room temperature for two hours, Water was added and the mixture
was gxtracted with EtOAc. The organic extract was washed with water and brine, dried over
MgSQOq, filtered and concentrated to dryness under reduced pressure. Purification of the

residue by flash chromatography (EtOAc) gave 2-(4-fluoro-phenyl)-4-oxo0-3,4-dihydro-2H-
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pyridine-1-carboxylic acid (2-bromo-4-chloro-5-methanesulfonyi-phenyl)-amide (0.009¢) as
& white foam. MS (M~+H) 502.

Example 8
4-0Ox0-3 4-dihydro-2H-[2 3"bipyridinyl-1 -carbox viic acid (2-bromo-3-methoxv-4-methyl-
phenyl-amide
The synthetic procedure used in this example is outlined in Scheme L.
H Step 1 Q CH, Step 2
fpn S i
s 0 - N TSNS
| H.Cw.. ~_-SONH, || o) S' “CH, OTMS
e 3 Si 2 2 P CH H3C
N HC™™ N hY /
7 CH, O
CH Step 4 0
H‘"’C'éi ’ > StepS B > Br H =
HBC, \/\S/N r N N
o 1 CsF NCO T
0 2. HOAC
= O
I o - H,C Z
N Hy .0 N
" C'O HSC
S5C
HEME L

Step 1 2-Trimethvlisilyl-ethanesulfonic acid pyridin-3-vlmethvleneamide

To & solution of 3-formylpyridine (0.228 mL, 2.42 mmol) and 2-
(zimethylsilyl)ethanesulfonamide (0.438 g, 2.42 mmel) in toluene (30 mL) was added boron
trifluoride etherate (0.02 mL, 0.15 mmol) under Ar. The mixture was heated at reflux for 20
hours using a Dean-Stark trap. Afler cooling, 10 % aqueous sodium bicarbonate was added,
and the mixture was extracted with ethyl acetate. The combined organic extracts were
washed with brine, dried (Na,S04), filtered and concentrated to dryness to under reduced
pressure obtain crude 2-trimethylsilyl-ethanesulfonic acid pyridin-3-ylmethyleneamide (669
mg), which was used directly in the next step.

Step 2 1-(2-Trimethylsilvi-ethanesulfonyl)-2.3-dihvdro-1H-{2 . 3"bipyridinvi-4-one

To a solution of 2-trimethylsilyl-ethanesulfonic acid pyridin-3-ylmethylencamide (665 mg) in
toluene {4.5 mL) was added Danishefsky’s diene (0.46 mL, 2.4 mmol) under Ar atrﬁosphere.
The mixture was heated at reflux for 90 mimtes. The toluene was removed in vacuo and the
esidue was dissolved in dichloromethane (ca. 10 ml) and treated with 2N HCI (ca. 10 mL)
for 5 minutes. 10% Aqueous sodium bicarbonate was added carcfully to adjust to pH &. The

phases were separated and the aqueous phase wag extracted with dichloromethane. The
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combined organic extracts were dried (NazSOu), filtered and evaporated to dryness under
reduced pressure. Purificati oﬁ of the residue by flash chromatography (gradient hexane/ethyl
acetate) gave 1-(2 —trimcthylsilylnethaneéulfonyl)—z,3—dihydro—1 H-[2,3bipyridinyl-4-one
(322 mg, 40 % overall).

Step 3 2.3-Dihydro-1H-[2,3"bipyridinyl-4-one
To a solution of 1-(2-trimethylsilyl-ethanesulfonyl)-2 3-dihydro-1 H-{2,3"|bipyridinyl-4-one
(106.1 mg, 0.31 mmol) in DMF (0.5 mL) was added cesium fluoride (153.5 mg, 1.0 mmol)

under Ar atmosphere. The mixture was heated at 90 °C for 2 hours, then cooled to room
temperature. Acetic acid (0.062 mL, 1.085 mmol) was added, and the mixture was diluted
with ethyl acetate and filtered. The filtrate was taken to dryness under reduced pressure.
Purification of the residue by flash chromatography (dichloromethane/methanol 95:5) gave
2,3-dibhydro-1H-[2,3 oipyridinyl-4-one (51 mg, 93.5 %).

Step4  4-0x0-3.4-dihydro-2H-{2.3"bipyridinyl- I -carboxylic acid (2-bromo-S-methoxy-4-

methvl-phenybh-amide

2,3-Dihydro-1H-[2,3 bipyridinyl-4-one was reacted with 1-bromo-2-isocyanato-4-methoxy-
S-methyl-benzene using the procedure of step 3 of Example 1 to afford 4-0x0-3 4-dihydro-
2H-{2 3"bipyridinyi-1-carboxylic acid (2-bromo-5-methoxy-4-methyl-phenyl}-amide, MS
(M+H) 417,

In a similar fashion, the following compopunds were prepared:
2-(2-Chloro-phenyl)-4-oxo-3 4-dihydro-2 H-pyridine-1 -carboxylic acid (2-bromo-5-
methoxy-4-methyl-phenyl)-amide; and
2-(2-Fluoro-phenyl)-4-oxo-3 4-dihydro-2H-pyridine- [ -carboxylic acid (2-bromo-3-
methoxy-4-methyl-phenyly-amide.
Example 9
(8)-2-(4-fluoro-phenvly-4-0x0-3.4-dihvdro-2H-pyridine- 1 -carboxylic acid (3-bromo-6-

methoxv-pyridin-2-vh-amide

The synthetic procedure used in this exampie is outlined i Scheme M.
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Step 1 6-Amino-5-bromo-pyridin-2-ol

To a solution of 6-amino-pyridin-2-0l (5 g, 45.4 mmol) in glacial acetic acid (60 mL) was
added bromine (2.33 mL, 454 mumol) under Ar atmosphere. The mixture was stirred for 20
minutes, then water was added and the mixture was extracted with ethyl acetate. The
combined organic extracts were washed with brine, dried (Na;SQy), filtered and concentrated

to dryness to obtain crude 6-amino-3-bromo-pyridin-2-oi (4.53 g}.

Step 2
To a sohution of 6-amino-5-bromo-pyridin-2-ol (1.0 g) in DMF (30 mL) was added at 0 °C

3-bromo-6-methoxy-pvridin-2-ylamine

0.5 M potassium bis(trimethylsilyl)amide in toloene (11.7 mL, 5.83 mmol) under Ar
atmosphere. Affer stirring for 10 minutes, dimethyl sulfate (0.64 mL, 526 mmoel) was added
at 0 °C. The mixture was allowed to warm to room iemperature, and was stirred for an
additional two hours. Buffer (pH 7) was added and mixture was extracted with diethyl ether.
The combined organic extracts weie washed with brine, dried (Na;S04), filtered and
concentrated to dryness. Purification of the residue by flash chromatography (hexane/toluene
45:55) gave pure 3-bromo-6-methoxy-pyridin-2-ylamine (260 mg, 13 % overall).

Step 3 _3-Bromo-2-isocyanato-6-methoxy-pyriding

3-Bromo-2-isocyanato-6-methoxy-pyridine was prepared by reaction of 3-bromo-6-methoxy-

pyridin-Z-yvlamine with phosgene using the procedure of step 2 of Example 1.
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Step 4 {5)-2-(4-flugro-phenvl)-4-oxo0-3 4-dihydro-2 H-pyridine-1-carboxviic acid (3-

bromo-6-methoxy-pyridin-2-y!}-amide
(S)-2-(4-fluoro-phenyl)-4-ox0-3 A-dihydro-2 H-pyridine-1-carboxylic acid (3-bromo-6-
methoxy-pytidin-2-yl)-amide was prepared by reaction of 3-bromo-2-isocyanato-6-methoxy-
pyridine with (S)-2~(4-fluoro-phenyl)-2,3-diliydro-1 H-pyridin-4-one using the procedure of
step 3 of Exampie 1. MS (M~+H) 421.

Example 10
(S)-2-(4-fluore-phenyli-4-oxo-3.4-dihydro-2H-pvridine- 1 -carboxvlic acid (2-bromo-4-

methanesulfonvi-5-methoxv-phenvl)-amide

The synthetic procedure used in this example is outlined in Scheme N.

/©/ Step 1 J:j Step2  HC /Q/ step3 MO~ /Q/
=S
” % Pa/C 3

NaSCH; ¢y, o OrOme
Step 4
Step4 NCO m---------u-u-u-ma»
Phosgene
I/\\
a‘/\\
SCHEME N

Step 1 2-Methoxy-1 -methvisulfanyl-4-nitro-benzene
2-lodo-5-nitroanisole (5.58 g, 20.0 mmol), Pdx(dba)s (0.025 eq, 457 mg), Xantphos (0.05 eq,

578 mg), Hunigs Base (1 eq, 348 ml} and sodiumn methanethiolate (1 eq, 1.40 g) were
dissolved in THF. The mixture was heated to reflux overnight. Upon cooling the mixture
was filtered through celite. The filtrate was concentrated in vacuo. The residue was purified
by flash chromatography (4:1 Hexanes/Ethyl Acetate) to give 2-methoxy-1-methylsuifanyl-4-
nitro-benzene (2.72g, 68.3%) as a yellow crystalline solid.

Step 2 | -Methanesulfonyi-2-methoxy-4-nitro-benzene

2-Methoxy-1-methylsulfanyl-4-nitro-benzene (797 mg, 4.0 mmol) was dissolved in methanol
(10 ml} and acetonitrile (10 ml). A solution of Oxone (1.5 eq, 3.7 g) in 8 ml of water was
added and the mixture was allowed to stir at room temperature for 4 hours. The Teaction

mixture was diluted with water and extracted with EtOAc. The combined organic extracts
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were washed with brine, dried over anhydrous sodium sulfate, filtered and concentrated in
vacuo to give 1-methanesulfonyl-2-methoxy-4-nitro-benzene (631mg, 68.2%) as a yellow
crystalline solid.

Step 3 4-Methanesulfonvl-3-methoxy-phenylamine

4-Methanesulfonyl-3-methoxy-phenylamine was prepared by reduction of 1-

methanesulfonyl-2-methoxy-4-nitro-benzene following the procedure of step 5 of Exampie 3.

Step 4 4-Isocvanato-!-methanesulfonyl-2-methoxv-benzene

4-Isocyanato- 1 -methanesulfonyl-2-methoxy-benzene was prepared by reaction of 4-
methanesulfonyl-3-methoxy-phenylamine with phosgene following the procedure of step 6 of
Example 3.

step 5 (8)-2-(4-fluoro-phenvil-4-oxo-3 4-dihydro-2H-pyridine-1 -carboxvlic acid (2~

bromo-4-methanesulfonyl-3-methoxv-phenvl)-anmide

(S)-2-(4-fluoro-phenyl)-4-oxo-3.4-dihydro-2H-pyridine-1 -carboxylic acid (2-bromo-4-
methanesulfonyl-5—methloxy—phenyiyamide was prepared by reaction of 4-isocyanato-1-
methanesutfonyl-2-methoxy-benzene with (S)-2-(4-Fluoro-phenyl)-2,3-dihydro-1H-pyridin-
4-one following the procedure of step 7 of Example 3.

Example 11
{S)-2-(4-Finoro-phenyi-4-ox0-3 4-dihvdro-2H-pvridine-1-carboxvlic acid (2-bromo-5-

methoxy-4-trifluoromethvl-phenyl)-amide

The synthetic procedure used in this example is outlined in Scheme O.

NO, NH,
Step 1 Step 2
P Pd/C CF3
CiF,CCO,CH, O
CH,
O
Step 4 Br =
Step 3 H
Phosgene \lr
CF 0]
O
“CH,
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SCHEME O
Step 1 2-Methoxy-4-nitro-i -triflupromethyl-benzene
Following the procedure reported in JACS 2043, 7125, 12502, 2-iodo-5-nitroanisole {(2.79 g,

10.0 mmo}), copper(l) iodide (2.2 eq, 4.19 g), and pottasium fluoride (2.2 eq, 1.28 g) were
dissolved in DMF. CIF,CCQO,CH3 (4.4 ¢q, 4.7 ml) was added and the mixture was heated to
120°C overnight. Upon cooling, the mixture was diluted with water and diethyl ether and
filtered through celite. The combined organic extracts were dried over anhydrous sodium
sulfate, filtered and concentrated in vacuo. The residue was purified by flash
chromatography (gradient 9:1 to 1:1 Hexanes/Ethyl Acetate) to give 2-methoxy-4-nitro-1-
trifluoromethyl-benzene (1.13g, 51.1%) as a yellow oil.

Step 2 3-Methoxy-4-trifluoromethvl-phenviamine

3-Methoxy-4-wifluoromethyl-phenylamine was prcparéd by reduction of 2-methoxy-4-nitro-
[-trifluoromethyl-benzene using the procedure of step 5 of Example 3.

Step 3 4-Isocyanato-2-methoxy-1 -trifluoromethyl-henzenc

4-1socyanato-2-methoxy-1-trifluoromethyl-benzene was prepared by reaction of 3-methoxy-
4-trifluoromethyl-phenylamine with phosgene following the procedure of step 6 of Examiple
3.

Step 4 (S)-2-(4-Fluorg-phenyl)-4-ox0-3.4-dihydro-2H-pyridine-1 -carboxylic acid (2-

bromo-5-methoxy-4-trifluoromethvl-phenvl-amide

(S)-2-(4-Fluoro-phenyl)-4-ox0-3 4-dihydro-2H-pyridine-1-carboxylic acid (2-bromo-5-
methoxy-4-trifluoromethyl-phenyl)-amide was prepared from 4-isocyanato-2-methoxy-1-
trifluoromethyl-benzene and (S)-2-(4-fluoro-phenyl)-2,3-dihydro-1H-pyridin-4-one
following the procedure of step 7 of Example 3.

Example 12
(S)-2-(4-Fluoro-phenyl)-4-ox0-3 A-dihydro-2H-pyridine-1 -carboxvlic acid (2-bromo-5-

methoxy-4-trifluoromethvyl-phenvl)-amide

The synthetic procedure used in this exampie is outlined in Scheme P.
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Step 1 1-Bromo-4.5-dimethoxy-2-nitro-benzene

Following the procedure of J. Org. Chem. 1960, 25, 721) 4-Bromoveratrole (16.28 g, 75.0

i

mmol) was stowly added to a stirred solution of concentrated nitric acid (122 ml) and acetic
acid (365 ml) maintained at 10°C. The reaction mixture was stirred at 15°C for one hour,
then was was diluted with water and extracted with diethyl ether, The combined organic
extracts were dried over anhydrous sodium sulfate, filtered and concentrated in vacuo, The
residue was crystallized from ethanol to give 1-bromo-4,5-dimethoxy-2-nitro-benzene

10 (13.144g, 66.9%) as yellow crystals.

Step 2 i-Isopropenvl-4.5-dimethoxv-2-nitro-benzene

1-Bromo-4,5-dimethoxy-2-nifro-benzene (6.55 g, 25.0 mmol), potassium carbonate (2 eq,
6.91 g and tetrakis{triphenyiphosphinejpalladium(0) (6.125 eq, 3.61 g) were dissolved in
dioxane. Isopropenylboronic acid pinacol ester (1 eq, 4.7 ml) was added and the mixture was

15 heated to 100°C overnight. Upon cooling the mixture was filtered through celite. The filtrate
was concentrated in vacuo, and the residuc was purified by flash chromatography (gradient
9.1 to 1:1 Hexanes/Ethyl Acetate) to give 1-isopropenyl-4,5-dimethoxy-2-nitro-benzene
(1.59g, 28.5%) as a yellow oil.

20

Step 3 Z-Isopropyl-4.5-dimethoxv-phenviamine
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[-Isopropenyl-4,5-dimethoxy-2-nitro-benzene (446 mg, 2.0 mmol) was dissolved in 50 ml of
methanol at room temperature. 10% Palladium on Carbon (200 mg) was added and the
mixture was stirred under a balloon of hydrogen overnight. The mixture was filtered through
celite. The filtrate was concentrated in vacuo, and the residue was purified by flash
chromatography (4:1 Hexanes/Ethyl Acetate) to give 2-isopropyl-4,5-dimethoxy-
phenylamine (369mg, 94.6%) as a tan oil.

Step 4 1 -Isocyanato-2-isopropyl-4,5-dimethoxy-benzene
1-Isocyanato-2-isopropyl-4,5-dimethoxy-benzene was prepared by reaction of 2-isopropyl-
4,5-dimethoxy-phenylamine with phosgene following the procedure of step 2 of Example 1.
Step 5 (S)-2-(4-fluoro-phenyl)-4-0x0-3.4-dihydro-2H-pyridine-1-carboxylic acid (2-

isopropvl-4.5-dimethoxy-phenvi)-amide

1-Isocyanato-2-isopropyl-4,5-dimethoxy-benzene was reacted with (8)-2-(4-fluoro-phenyl)-
2,3-dihydro-1H-pyridin-4-one following the procedure of step 3 of Example 1.

Exampie 13

Formulations
Pharmaceutical preparations for delivery by various routes are formulated as shown in the
following Tables, "Active ingredient” or "Active compound” as used in the Tables means
one or more of the Compounds of Formula L.

Composition for Oral Administration

Ingredient % wt./wi,
Active ingredient 20.0%
Lactose 79.5%
Magnesium stearate 0.5%

The ingredients are mixed and dispensed into capsules containing about 100 mg cach; one

capsule would approximate a total daily dosage.

Compaosition for Oral Administration

Ingredient % wt/wt,
Active ingredient 26.0%
Magnesium stearate 0.5%
Crosscarmellose sodium 2.0%
Lactose 76.5%
PVP (polyvinylpyrrolidine) 1.0%
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The ingredients are combined and granulated using a solvent such as methanol. The
formulation is then dried and formed into tablets (containing about 20 mg of active

compound) with an appropriate tablet machine.

5
Composition for Cral Administration
Ingredient ] Amount
Active compound t0g
Fumaric acid 05¢
Sodium chloride 20g
Methyl paraben 0.15¢
Propyl paraben 005¢g
Granulated sugar 255¢g
Sorbitol {70% solution) 1285 g
Veegum K. (Vanderbikt Co.) 10g
Flavoring 0.035ml
Colorings 05 mg
Distilied water g.s. to 100 mi
The ingredients are mixed to form a suspension for oral administration.
Parenteral Formulation
Ingredient Yo wi./wi
Active ingredient 025g
Sodium Chloride qs to make isotonic
Water for injection 100 mi
10
The active ingredient is dissolved in a portion of the water for injection. A sufficient quantity
of sodium chloride is then added with stirring to make the solution iSotonic. The solution is
made up to weight with the remainder of the water for injection, filtered through 4 (.2 micron
membrane filter and packaged under sterile conditions.
15
Suppository Formutation
Ingredient % wi/wi.
Active ingredient 1.0%
Polyethylene glvcol 1000 74.5%
Polyethylene glveol 4000 24.5%

20 The ingredients are melted together and mixed on a steam bath, and poured into molds

containing 2.5 g total weight.
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Topical Formulation

Ingredients Grams
Active compound 02-2
Span 60 2
Tween 60 2
Mineral oil 5
Petrolatum 10
Methyl paraben 0.15
Propyl paraben 0.05
BHA (butylated hvdroxy anisole) 0.01
Water q.8. 100

All of the ingredients, except water, are combined and heated to about 60°C with stirring. A
sufficient quantity of water at about 60°C is then added with vigorous stirring to emulsify the
ingredients, and water then added ¢.s. about 100 g.

Nasal Spray Formulations

Several agueous suspensions containing from about 0.025-0.5 percent active compound are
prepared as nasal spray formulations. The formulations optionally contain inactive
ingredients such as, for example, microcrystalline cellulose, sodium carboxymethyleellulose,
dextrose, and the like. Hydrochloric acid may be added to adjust pH. The nasal spray
formulations may be delivered via a nasal spray metered pump typically delivering about 50-
100 microliters of formulation per actuation. A typical dosing schedule is 2-4 sprays every 4~
12 hours.

Example 14
Intracellular Calcium Flux (FLIPR) Assay

Compound and Reagent Preparation

Stock solations of compounds were prepared from powders as a 10 mM DMSO stock
solution. These solutions were stored at RT during the two week period of these experiments
to prevent freeze-thaw of the DMSO stocks. The DMSO stocks were added to the
appropriate assay buffer at a concentration of 10 uM, and then diluted serialiy to the final
concentrations that were tested. No observable precipitate was formed at any time during this
process. The aqueous sohitions of compounds as well as ATP (Sigma A7699) and BzATP
(Sigma B63%6) were prepared fresh for each day of experiment,

Cell culture; 1321N1-hP2X; and HEK293-rP2X;

1321N1 cells stably expressing the full length human P2X; gene (132IN1-hP23;) and
HEK?293 cells stably expressing the full length rat P2X; gene (HEK293-rP2X5) were
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obtained from the Roche Cell Culture Facility. 1321N1-hP2X;cells were grown in

Dulbecco’s Modified Eagle’s Medium (DMEM} high glucose supplemented with 10% FBS
and 250 pg/mi. G418. HEK293-rP2X; cells were grown in DMEM/F-12 supplemented with
10% FBS, 1 mM CaCly, 2 mM MgCly, 2 mM L-Glutamine and 500 pg/ml G418, Cells were
split such that they never became >70% conflnent.

Intracelular Calcium Flux (FLIPR)

On the day prior to the experiment, 132IN1-hP2X; or HEK293-rP2 X cells were released

into suspension with calcium-free PBS + Versene and washed by centrifugation with
calcium-free PBS to remove the Versene. Cells were resuspended in growth medium at a
density 0f 2.5 x 10° cells/mL and seeded into black walled, clear bottom 96 well plates
(50,000 cells/well) approximately 18 hr prior to intracellular calcium flux experiments.

On the day of the experiment, plates were washed with FLIPR buffer (calcium- and
magnesiuni-free Hank’s Balanced Salt Solution (HBSS) supplemented with 10 mM Hepes,
2.5 mM probenecid and 2 mM calcium chloride) using a BIO-TEK 96 channel plate washer
and incubated with 2 mM fluo-3 dye at 37°C for one hr. The dye was then removed by plate
washing and the cells were allowed to equilibrate for 20 min at room temperature with
antagonist or vehicle (FLIPR buffer). Agonist {100 pM BzATP final concentration for
WP2X5; 5 uM BzATP final concentration or rP2X7) was added online with the FLIPR and
fluorescence measurements made at 1 sec intervals for 60 sec followed by 3 sec intervals for
a forther 4 min (5 min total). A final addition of 5 uM ionomycin was made and the maximal
BzATP-evoked fluorescence normalized to the maximal ionomycin-evoked fluorescence.

Example 14
Human Whole Blood H -183 Release Assay

Compound & Reapent Preparation

10 mM stock solutions of compounds in DMSO (Sigma D2650) were prepared and used
either fresh or after storage at -20°C., Appropriate (200x) serial dilutions of the compounds
were made in DMSO, then freshiy diluted | to 20 (10x) with Dulbecco’s phosphate buffered
saline (DPBS; Mediatech Inc., 21-030), such that final DMSO concentration in the blood
always equaled 0.5%.

30 mM ATP (Sigma A7699) was prepared immediately before use in 50 mM HEPES (Gibco
15630) and the pH adjusted to 7.2 with 1M sodium hydroxide.

Blood Donors
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Human blood donors were medication free and restricted from utilizing alcoho! or caffeine

for at least the 24 hr preceding collection. The blood was collected into sodium heparin
vacutainer tubes and used the same day.

Assay Method

The OptEIA Human IL-1p ELISA Set, OptEIA Coating Buffer, Assay Diluent and TMB
Substrate Reagent Set used in the assay were commercially obtained from BD Pharmingen.
Blood was diluted 1:1 with Dulbecco’s PBS, LPS (Escherichia Coli 0127:B8, Sigma 1.3129)
added to a final concentration of 25 ng/mL and incubated for 2 hr at 37°C. 48 uL of this LPS
primed blood was added to 6 pL of the 10x compound in 5% DMSO/PBS in the appropriate
well of a 96-well polypropylene plate. The blood and compound were mixed and allowed to
incubate for 30 min at 37°C. 6 pl of 30 mM ATP was added to the LPS-primed blood +
compound, mixed thoroughly and incubated for & further 30 min at 37°C. 96 pL of ELISA
assay buffer was added to each well and the plate centrifuged at 4°C 1,200 rpm for 10 min.
Supernatant was removed and assayed for IL-1p using the OptiEIA kit according to the
manufacturer’s protocol (Serum may be frozen at -20°C prior to assay). ICss were calculated

using XLfit.

Example 15

In vivo Assay for Asthma and Lung Function
BALb/c] mice are immunized with a standard immunization protocol. Briefly, mice

(N=8/group) are immunized i.p. with ovalbumin (OVA; 10 pg) in alum on days 0 and 14.
Mice are then challenged with acrosolized OVA (5%) on day 21 and 22. Animals receive
vehicle (p.o.) or a compound of the invention (100 myg/kg p.o.) all starting on day 20.

Lung funetion is evaluated on day 23 using the Buxco system 0 measure PenH in response to
an acrosol methacholine challenge. Mice are then cuthanized and plasma samples collected
at the end of the study.

While the present invention has been described with reference to the specific embodiments
thereof, it should be understood by those skilled in the art that various changes may be made
and equivalents may be substituted without departing from the true spirit and scope of the
invention. ln addition, many modifications may be made to adapt a particular situation,
material, composition of matter, process, process step or steps, to the objective spirit and
scope of the present invention, All such modifications are intended to be within the scope of

the claims appended hereto.
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CLAIMS

1. A compound of formula I:

or pharmaceutically acceptable salts thereof,
wherein:
mis0Qorl;
nisforl;
R' is:
optionally substituted aryl;
optionally substituted heteroaryl; or
adamantyl;
R? is:
optionally substituted aryl;
optionally substituted heteroaryl;
Cyecycloalkyi;
Cisalkyl; or
Ci.6 branched alkyl; and
R?, R* and R each mdependently is:

hydrogen; or

Clvﬁaikyl.
2. The compound of claim 1, wherein m is 0.
3. The compound of claim 2, wherein n is 0.
4. The compound of claim 3, wherein R’, R* and R” are hydrogen.

3. The compound of claim 4, wherein R’ is optionally substituted phenyl.
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6. The compound of claim 5, wherein R' is phenyl substituted one, two, three or four
times with a substituent or substituents each independently selected from: halo; Cy.galkyl; C,.
salkoxy; hato-C, salkyl; halo-Csalkoxy; Cisalkylsulfonyl; Cgﬂéaﬂ_{ylsuifanyi; Cy.
satkylsulfinyl; phenylsulfonyl wherein the pheny! portion is optionally substituted with C,.
salkyl; nitrile; hydroxy; C)galkylcarbonyl; aminocarbonyl; C, salkoxycarbonyl; C,.
salkoxycarbonyl-Ci salkoxy; hydroxycarbonyt; hydroxycarbonyl-C,_salkoxy; C,.
salkylaminocarbonyl-C.calkoxy; C, salkoxy-Cjsalkoxy; hydroxy-C, salkoxy; C, salkylamino-
Ci.salkoxy; Cyealkylsulfony-C, slalkoxy; hydroxy-Csalkyl; Cyseycloalkyl-Cy qalkoxy;
amino; amino-C, galkyl; C, salkenyl; C, alkynyl; morpholinyl; morpholinyl-C, salkyl;
piperazinyl; piperidinyloxy; aminocarbonyl-C, salkoxy; C)salkoxyamino-C, galkyl; hydroxy-
Ciealkylamino-C galkyl; C,salkoxycarbonylamino-C;_salkyl; Csalkylcarbonylamino-C;.
salkyl; Csalkylaminocarbonyl; C; salkoxycarbonylC)salkyl; C¢alkylaminocarbonyl-C,.
salkyl; Cygalkylamino-C, salkyl; hydroxycarbonyl-Cy¢alkyl; or nitro; or two adjacent

substituents may form a C,alkylenedioxy or halo-C, ,alkylenedioxy:.

7. The compound of claim 5, wherein R’ is phenyl substituted one, two, three or four

times with a substituent or substituents each independently selected
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from: fluoro; chloro; bromo; iodo; methyi; ethyl; methoxy; ethoxy; trifiuoromethyl;
difluoromethoxy; trifluoromethoxy; methanesulfonyl; methanesulfanyl; methanesulfinyl;
toluenesulfonyl; nitrile; acetyl; aminocarbonyl; methoxycarbonyl; methoxycarbonylmethoxy;
carboxy; hydroxycarbonylmethoxy; methylaminocarbonylmethoxy; methoxyethoxy;
hydroxyethoxy; methylaminoethoxy; methanesulfonylpropyloxy; hydroxymethyi;
hydroxyethyl; cyclopropylmethoxy; amino; or nitro; morpholinyl; N,N-
dimethylaminocarbonylmethoxy; boc-piperazinyl; N-(2-methoxyethyl)}-N-
methylaminomethyl; N,N-dimethylaminomethyl; aminomethy!; boc-
aminomethyl;methylcarbonylaminomethyl; N,N-di-(2-hydroxyethyl)-aminomethyl;
morpholinylmethyl; 2-hydroxy-1-hydroxymethyi-ethyl; methylaminocarbonyl;
piperidinyloxy; tert-butoxycarbonylmethyl; N,N-dimethylaminocarbonylmethyt; n-propyl;
isopropyl; hydroxycarbonylmethyk hydroxypropoxy; or two adjacent substituents may form

methylenedioxy, ethylenedioxy or difluoromethylenedioxy.

8. The compound according to any one of claims 1 to 8, wherein R' is phenyl
substituted one, tWo, three or four times with a substituent or substituents each independently
selected from: halo; Cysalkyl; Cpsalkoxy; halo-C; salkyl; halo-C; galkoxy; Csalkylsulfonyl;
nitrile; Cy salkoxy-Cyealkoxy; hydroxy-Csalkoxy; hydroxy-Csalkyl; C,,alkylenedioxy; or
Cigeyeloalkyl-Cygalkoxy.

9. The compound of claim 5, wherein R' is phenyl substituted one, two, three or four
times with a substituent or substituents each independently selected from: fluoro; chloro:
bromo; iodo; methyl; ethyl; methoxy; ethoxy; trifluoromethyl; difluoromethoxy;
methanesulfonyl; nitrile; methoxyethoxy; hydroxyethoxy; hydroxymethyl; hydroxyethyl;
hydroxypropoxy; methylenedioxy; or ethylenedioxy.

10. The compound of claim 5, wherein R is phenyl optionally substituted one, two or
three times with a substituent or substituents each independently selected from: fluoro;
chloro; bromo; methyl; ethyl; methoxy; ethoxy; trifluoromethyi; difluoromethoxy; nitrile;

methoxyethoxy; hydroxyethoxy; hydroxymethyl; hydroxyethyl; or cyclopropylmethoxy.

11, The compound of claim 5, wherein R? is optionally substituted phenyl.
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12, The compound of claim 5, wherein R? is phenyl optionally substituted one, two or
three times with a substituent or substituents cach independently selected from: fluoro;
chloro; bromo; methyl; ethyl; methoxy; ethoxy; triffuoromethyl; difluoromethoxy; sitrile;

methoxyethoxy; hydroxyethoxy; hydroxymethyl; hydroxyethyl; or cyciopropyimethoky.

13. The compound of claim 5, wherein R” is phenyl substituted once or twice with a
substituent or substituents each independently selected from: fluoro; chloro; methyl;

methoxy; or nitrile,

14. The compound of claim 5, wherein R” is pheny! substituted once or twice with fluoro.
15. The compound of claim 1, wherein said compound is of formula II:
O
R’ =
. H
R N\”/N
O
] R0 )
Lo R'"),
|
wherein;

pis from 0 1o 3;

R® R’ R®, R® and R'" each independently is: hydrogen; halo; Calkyl; C)salkoxy;
halo-C_salkyi; halo-C|_salkoxy; Cysalkylsuifonyl; C, calkylsulfanyl; Cysalkylsulfinyl;
phenylsulfonyl wherein the phenyl portion is optionally substituted with C; ¢alkyl; nitrile;
hydroxy; alkylcarbonyl; aminocarbonyl; alkoxycarbonyl; alkoxycarbonylatkoxy:
hydroxycarbonyl; hydroxycarbonylalkoxy; alkylaminocarbonylalkoxy; alkoxyalkoxy;
hydroxyalkoxy; alkylaminoalkoxy; alkylsulfonylalkoxy; hydroxyalkyl; Csecycloalkyl-Cy.
salkoxy; amino; aminoalkyl; or nitro; or two adjacent substituents may form a C;.
ralkylenedioxy or halo-Cy_,alkylenedioxy; and

each RM independently is: halo; Cysalkyl; C.salkoxy; halo-C;_galkyl; halo-C_salkoxy;
Ci.salkylsulfonyl; or nitrile.

16, The compound of claim 13, wherein at least two of R®, R’, R®, R? and R'° are not

hydrogen.
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17.  The compound of claim 15, wherein R®, R’, R®, R® and R'® each independently is:
hydrogen; fluoro; chloro; bromo; iodo; methyl; ethyl; methoxy; ethoxy; triﬂtmromethyh
difluoromethoxy; trifluoromethoxy; methanesulfonyl; methanesulfanyl; methanesulfinyl;
toluenesulfonyl; nitrile; acetyl; aminocarbonyl; methoxycarbonyl; methoxycarbonylmethoxy;
carboxy; hydroxycarbonylmethoxy; methylaminocarbonylmethoxy; methoxyethoxy:
hydroxyethoxy; methylaminoethoxy; methanesulfonylpropyloxy; hydroxymethyl;
hydroxyethyl; cyciopropylmethoxy; amino; or nitro; morpholinyl; N,N-
dimethylaminocarbonylmethoxy; boc-piperazinyl, N-(2-methoxyethyl)-N-
methylaminomethyl; N,N-dimethylaminomethyl; aminomethyl; boc-
aminomethyl;methylcarbonylaminomethyl; N.N-di-(2-hydroxyethyl)-aminomethyl;
morpholinylmethyl; 2-hydroxy-1-hydroxymethyl-cthyl; methylaminocarbonyi;
piperidinyloxy; tert-butoxycarbonylmethyl; N,N-dimethylaminocarbonylmethyl; n-propyl;
isopropyl; hydroxycarbonylmethyl; hydroxypropoxy; or two adjacent substituents may form

methylenedioxy, cthylenedioxy or difluoromethylenedioxy

18, The compound of claim 15, wherein R®, R7, R®, RY and R' each independently is:
hydrogen; halo; C,ealkyl; C, salkoxy; halo-C_galkyl; halo-C, salkoxy; C,alkylsulfonyl;
nitrile; alkoxyalkoxy; hydroxyalkoxy; alkylsulfonylalkoxy; hydroxyalkyl; or Cyscycloalkyl-
Ciealkoxy.

19.  The compound of claim 15, wherein R®, R”, R®, R and R"" each independently is:
hydrogen; fluoro; chloro; bromo; iodo; methyl; ethyl; methoxy; ethoxy; trifluoromethyl;
difluoromethoxy; methanesulfonyl; nitrile; methoxyethoxy; hydroxyethoxy; hydroxymethyl;

hydroxyethyl; or cyclopropylmethoxy.

20. The compound of claim 15, wherein R®, R, R®, R” and R'® each independently is:
hydrogen; fluoro; chloro; bromo; methyl; ethyl; methoxy; ethoxy; trifluoromethyl;
difluoromethoxy; nitrile; methoxyethoxy; hydroxyethoxy; hydroxymethyl; hydroxyethyl; or
cyclopropylmethoxy. |

21. The compound of claim 15, wherein R” and R' are hydrogen.

22, The compound of claim 21, wherein R® is: hydrogen; halo; or methyl.
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23. The compound of claim 22, wherein R® is: hydrogen; methoxy; halo; methyl; or
difluoromethoxy.
24, The compound of claim 15, wherein R” is: methoxy; hydrogen; 2-hydroxy-ethoxy: 2-

methoxy-ethoxy; 1-hydroxy-ethyl; or cyclopropylmethyl.

25. The compound of claim 15, wherein pis 0, 1 or 2.
26, The compound of claim 25, wherein R' is halo.
27.  The compousnd of claim 25, wherein R'' is fluoro.
28. The compound of claim 15, wherein said compound is of formula ITI
O
R =
H
N Y N
O
R®
R
11
R 11
wherein R®, R¥, R? and R"" are as recited in claim 15.
29. A pharmaceutical composition comprising:
{a) a pharmaceuticaily acceptable carrier; and

(h) a compound of claim 1.



