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THERAPEUTIC COMPOUNDS

CROSS REFERENCE
[0001] This application claims the benefit of U.S. Provisional Application No. 62/486,894, filed
April 18, 2017, and U.S. Provisional Application No. 62/657 456, filed April 13, 2018, the contents

of which are hereby incorporated by reference in their entireties.

FIELD
[0002] The embodiments described herein provide compositions, formulations, and methods for

treating cancers, neoplastic diseases, inflammatory or immune disorders.

BACKGROUND
[0003] A need exists for effective treatments of diseases and disorders mediated by aberrant

histone deacetylation, such as inflammatory disorders, cancers, and neoplastic diseases.

BRIEF SUMMARY OF THE INVENTION

[0004] Provided herein are substituted heterocyclic derivative therapeutic compounds and
pharmaceutical compositions comprising said compounds. The substituted heterocyclic derivative
compounds described herein are based upon pyridones and related heterocyclic structures,
generally, these pyridones are substituted at the 4- and 5-positions. In particular, the pyridone 1
substituted at the S-position with an optionally substituted N-containing heteroaryl, such as oxazole,
pyrazole, or triazole.

[0005] The subject compounds and compositions are useful for epigenetic regulation by
inhibition of bromodomain-mediated recognition of acetyl lysine regions of proteins, such as
histones, associated with aberrant cell signaling. More specifically, at least some of the
embodiments herein provide for selective inhibition of cyclic AMP-responsive element-binding
protein {CREB) binding protine (CBP or CREBBP) activity as compared with inhibition of bromain
domain 4 (BRD4) activity. Furthermore, the subject compounds and compositions are useful for the
treatment of diseases mediated by aberrant cell signalling, such as inflammatory disorders, and

cancer, such as prostate cancer, breast cancer, bladder cancer, lung cancer, melanoma, and the like.
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[0006] At least one embodiment provides a compound having the structure of Formula L

o

Formula |
wherein the compound of Formula T 1s optionally a pharmaceutically acceptable salt

thereof, and wherein:

X6 is N or CR’, wherein R’ is hydrogen, halogen, alkyl, or alkoxy;

R? is hydrogen, alkyl, aryl, aralkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl,
heterocyclylalkyl, heteroaryl, or hetercarylalkyl;

R’ is hydrogen, halogen, ~CN, ~N(R**);, ~-NH(R*), ~-N(R*H)SOR*,
INEISONRYY,, ~-NERCORYY), ~NRCORY, ~NRZCONR? ), -OC(O)INR?),,
~C(OIN(R™ ), ~OW, -NW, -SW, ~SO:W, or optionally substituted alkyl, aryl, aralkyl,
heteroaryl, heteroarylalkyl, cvcloalkyl, cycloatkylalkyl, heterocyclvl, or heterocyelylalkyl,
wherein

W is at least one hydrogen, ~N{R*},, or optionally substituted alkyl, aryl,
aralkyl, cycloalkyl, cycloatkylalkyl, heterocyclyl, heterocyclylatkyl, heteroaryl

or heteroarylalkyl;

R® is hydrogen, halogen, -CN, alkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl,
heteroaryl, heteroarylalkyl, heterocyclyl, heterocyclylalkyl, -OR*, or -N(R*)z;

or R° and R taken together form an optionally substituted 5- or 6-membered ring;

R4 is optionally substituted N-containing heteroaryl;

wherein each R* is independently selected from hydrogen, alkyl, cycloalkyl,
cycloaltkylalkyl, aryl, araltkyl, heterocyclyl, heterocyelylalkyl, heteroaryl, or heteroarylalkyl.

[0007] In at least one embodiment, X6 is CH. In at least one embodiment, X6 1s CF. In at least

one embodiment, R” is methyl. In at least one embodiment, R is hydrogen.

[0008] In at feast one embodiment, R* is an optionally substituted five-membered N-containing

heteroaryl. In at least one embodiment, R* is an optionally substituted pyrazole. In at least one

embodiment, R* is an optionally substituted piperidinylpyrazole. In at least one embodiment, R is

cyclopentylpyrazole. In at least one embodiment, R® is an optionally substituted imidazole. In at

least one embodiment, R* is an optionally substituted oxazole. In at least one embodiment, R* is an

optionally substituted isoxazole. In at least one embodiment, R* is an optionally substituted triazole.

~
L
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[00097 In at least one embodiment, R* is selected from:
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wherein X is a bond, CH>, CHR, or CRR’;
wherein R and R’ are independently halogen, halide or alkyl;
R'is hydrogen, alkyl, aryl, aralkyl, alkoxy, cycloalkyl, cycloalkylalkyl, heterocycivi,
heterocyclylalkyl, heteroaryl, or heteroarylalkyl; and
RY is Y-Z, in which
Y is a bond or CH(C-Cyalkyl) and
7 is hydrogen, halogen, alkyl, aryl, CF2, COR™, NR™), or N(R*CO(R™), wherein

R?** is hydrogen or alkyl.
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[00107 In some embodiments, R* is
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wherein
Xisabond, CH», CHR, or CRR’; in which
R and R’ are independently halogen, halide, alkyl, cycloalkyl, cycloalkylalkyl, arvl,
aralkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, heteroarylalkyl, —~SO,R*!,
~N(RZ)SO.R,
R'is hydrogen, atkyl, aryl, aralkyl, alkoxy, cycloalkyl, cycloalkylalkyl, heterocyclyl,
heterocyclylalkyl, hetercaryl, or hetercarylalkyl;
R is hydrogen, halogen, —CN, alkyl, cycloalkyl, or alkoxy;
each R'? is independently Y—Z, in which
Y is a bond or CH(C1-Caalkyl) and
7 is hydrogen, halogen, alkyl, aryl, ~CF,, ~NO,, ~COR*, ~N(R?*), or
“N(R*COR™M), —SORY | -N(R*)SO,R, —SON(R™),, ~N(R*HSO2NR* ),
~CON(R2), ~N(RZ)COR2E, ~NRZHCONRI),, ~OC(OIN(R?),, ~OSONRY,,
or -N(R*)SOs;R*™; wherein
each R*! is independently selected from alkyl, cycloalkyl, cycloalkylalkyl, aryl,
aratkyl, heterocyclyl, heterocyclylalkyl, heteroarvl, or hetercarylalkyl; and

4
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each R* is independently selected from hydrogen, alkyl, cycloalkyl,
cycloalkylalkyl, aryl, aralkyl, heterocyclyl, heterocyclylatkyl, heteroaryl, or
heterpcarylalkyl; and

R is hydrogen, —CN, alkyl, cycloalkyl, or alkoxy.

[0011] In at least one embodiment, R* is a heteroaryl selected from
R‘l
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wherein X, R}, and R* are as described above.

[0012] Another aspect of the present embodiments provides a compound of Formula I that
exhibits selective inhibition of CBP as compared with BRD4. In one embodiment, the activity of
CBP is ivhibiting by contacting it with a compound of Formula L

[0013] At least one embodiment provides a pharmaceutical composition comprising a
compound of Formula I and a pharmaceutically acceptable excipient.

[0014] Another aspect of the embodiments described herein relates to a method of treating an
inflammatory ot iramune disorder in a patient in need thereof, comprising administering to the
patient a compound of Formula f or a pharmaceutic composition comprising Formula L

[0015] Another aspect of the erabodiments described herein relates to a method of treating a
neoplastic disease or cancer in a patient in need thereof, comprising admintstering o the patient a

compound of Formula 1 or a pharmaceutic composition comprsing Formula L

DETAILED DESCRIPTION
[0016] All patents and other publications identified are expressly incorporated herein by
reference for the purpose of describing and disclosing, for example, the methodologies described in
such publications that might be used in connection with the present embodiments. These
publications are provided solely for their disclosure prior to the filing date of the present
application. Nothing in this regard should be construed as an admission that the inventors are not
entitled to antedate such disclosure by virtue of prior invention or for any other reason. All

staternents as to the date or representation as to the contents of these documents are based on the

(]
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information available to the applicants and does not constitute any admission as to the correctness
of the dates or contents of these documents.

[0017] As used herein and in the claims, the singular forms include the plural reference and vice
versa unless the context clearly indicates otherwise. Throughout this specification, unless otherwise
indicated, “comprise,” “comprises” and “comprising” are used inclusively rather than exclusively,
so that a stated integer or group of integers may include one or more other non-stated integers or
groups of integers. The term “or” 15 inclusive unless modified, for example, by “either.” When
ranges are used herein for physical properties, such as molecular weight, or chemical properties,
such as chemucal formulae, all combinations and sub-combinations of ranges and specific
embodiments therein are intended to be included. Other than in the operating examples, or where
otherwise indicated, all numbers expressing quantities of ingredients or reaction conditions used
herein should be understood as modified in all instances by the term “about.” The term “about”
when referring to a number or a numerical range means that the number or numerical range referred
to 1s an approximation within experimental variabtlity (or within statistical experimental error), and
thus the number or numerical range may vary between 1% and 15% of the stated number or
numerical range, as will be readily recognized by context.

[0018] Unless otherwise defined, scientific and technical terms used in connection with the
formulations described herein shall have the meanings that are commonly understood by those of
ordinary skill in the art. The terminology used herein is for the purpose of describing particular
embodiments only, and is not intended to limit the scope of the present embodiments, which is
defined solely by the claims.

Definitions

[0019] As used herein, “alkyl” generally refers to a straight or branched hydrocarbon chain
consisting solely of carbon and hydrogen atoms, fully saturated, containing no unsaturation double-
or triple-bonded carbons, having from one to fifteen carbon atoms (e.g., Ci-Cys alkyl). In certain
embodiments, an atkyl comprises two carbon atoms (e.g., Caalkyl), e g, ethyl. In certain
embodiments, an alkyl comprises one carbon ator, e g, methyl In other embodiments, the alkyl
group is selected from methyl, ethyl, 1-propyl (n-propyl}, 1-methylethyl (iso-propyl), 1-butyl
(n-butyl}), l-methylpropyl (sec-butyl}, 2-methylpropyl (iso-butyl), 1, 1-dimethylethy] (zert-butyl),
I-pentyl (n-pentyl). An alky! group is attached to the rest of the molecule by single bonds. Unless
stated otherwise, an alkyl group is optionally substituted with at least one substituent, such as

halogen, hydroxy, cyano, nitro, oxo, thioxo, imino, oximo, —~OR®, —§R?, ~OC{O)-R?, ~N(R%)z,
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—C{OHR?, —C(CIOR?, —C{OINRY, —NRMC(CIOR?, —OCC{O)-N(R ), ~NRHC(ORY,
~N{RIS(OWR?* (where tis 1 or 2}, ~S{O}OR® (where tis 1 or 2}, ~S{(O}R? (where tis 1 or 2) and
~S{O}N(RY); (where t ts 1 or 2} where each R* 15 independently hydrogen, alkyl, fluoroalkyl,
carbocyclyl, carbocyclylalkyl, aryl, aralkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, or
heteroarylalkyl, and wherein R® is itself optionally substituted as described above. In some
embodiments, R? 1 substituted with, for example, halogen, hydroxy, methoxy, or trifluoromethyl.
These and other subsitutuents are known in the art. See, e.g., WO 20140893064, WO 2014100463,
WO 2014100818, WO 20141064708, WO 2014151945, WO 2014151106, WO 2015058160,

WO 2015089192, WO 2015168466, WO 2015200709, WO 2015200843, WO 2016004105,

WO 2016003017, WO 2016037005, WO 2016044342, WO 2016044138, WO 2016044429,

WO 2016168682, WO 2016172618,

[0020] “Alkoxy” refers generally to a moiety bonded through an oxygen atom of the formula
—0O—alkyl, where alkyl is an alkyl as defined above; and unless stated otherwise, a moiety
comprising an alkoxy group is optionally substituted as described for alkyl.

00217 “Alkenvl” generally refers to a straight or branched hydrocarbon chain group consisting
solely of carbon and hydrogen atoms, containing at feast one carbon-carbon double bond and having
from two to twelve carbon atoms. In certain embodiments, an alkenyl comprises two to eight carbon
atoms. In other embodiments, an alkenyl comprises two to four carbon atoms. The alkenyl is
attached to the rest of the molecule by a single bond, for example, ethenyt (i.e., vinyl}, prop-1-enyl
(i.e, allyl}, but-i-envl, pent-1-envl, penta-1 4-dienyl, and the like. Unless stated otherwise, a moiety
comprising an alkenyl group ts optionally substituted as described for alkyl.

[0022] “Alkyny!” refers to a straight or branched hydrocarbon chain radical group consisting
solely of carbon and hydrogen atoms, containing at least ong carbon-carbon triple bond, having
from two to twelve carbon atoms. In certain embodiments, an alkynyl comprises two to eight
carbon atoms. In other embodiments, an alkynyl has two to four carbon atoms. The alkynyl is
attached to the rest of the molecule by a single bond, for example, ethynyl, propynyvl, butynyl,
pentynyl, hexynyl, and the like. Unless stated otherwise, a group containing an alkynyl group is
optionally substituted as deseribed for alkyl.

00237 “Alkylene chain” “alkylene linker” or “alykl linker” refers to a straight or branched
divalent hydrocarbon chain hinking the rest of the molecule to a radical group, consisting solely of
carbon and hydrogen, containing no unsaturation and having from one to twelve carbon atoms.

Reference to alkyl may refer to such chains or linkers, as indicated by context. Similarly,
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“alkynylene chain” refers to a straight or branched divalent hydrocarbon chain linking the rest of the
molecule to a radical group, consisting solely of carbon and hydrogen, containing at feast one
carbon-~carbon triple bond and having from two to twelve carbon atoms. These hydrocarbon chains
are optionally substituted as described for alkyl.

00247 “Aryl” refers to an aromatic {unstaurated) monocyclic or multicyclic hydrocarbon ring

system where at least one of the rings in the ring system is fully unsaturated, i.e., it contains a
cyclic, delocalized (4n+2) n—electron system in accordance with the Hiickel theory. Generally, the
aromatic monocyclic or multicyclic hydrocarbon ring system contains only hydrogen and carbon
from five to eighteen carbon atoms. Example aryl groups include benzene, fluorene, indane, indene,
tetralin and naphthalene. Unless stated otherwise, the term “aryl,” the prefix “ar-" {(such asin
“aralkyl™), or “Phe” in a structure, includes ary! radicals optionally substituted by one or more
substituents independently selected from halo, cyano, nitro; or optionally substituted alkyl, alkenyl,
alleyoyl, fluorcalicyl, aryl, aralkyl, aralkenyl, aralkynyl, carbocyclvl, carboceyclylalkyl, heterocyelyl,
heterocyclylalkyl, heteroaryl or heteroarylalkyl; or —-R"—0OR? —RP-0OC(0)-R? —RP-QC(0)-OR?,
~RP-OC(Oy-NRY, ~RP-NRY,, ~RP-C(OIR?, ~RYP-C(OYOR?, —RM-C{OINRY ),
—RP-O-R°—=C(OIN(R™)2, —RP-NRHC(OIOR?, —RO-NRHC(OR? —RO>-NRHS(O)R?,
~RO-S{O)R?, ~R*-S(0}OR?, or —R*-S{O)N(R),, wherein tis 1 or 2, wherein each R%is
independently hydrogen or alkyl, fluorcalkvl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl,
heterocyclyl, heterocyclylalkyl, heteroaryl, or hetercarylalkyl, each of which is optionally
substituted with halogen, hydroxy, methoxy, or trifluoromethyl, wherein each R® is independently a
bond or a straight or branched alkyl or alkenvlene chain, and wherein R* is a straight or branched
alkyl or alkenvlene chain. These and other subsitutuents are known in the art. See, e.g.,
WO 2014089364, WO 2014100463, WO 2014100818, WO 2014164708, WO 2014151945,
WO 2014151106, WO 2015058160, WO 2015089192, WO 2015168466, WO 2015200709,
WO 2015200843, WO 2016004105, WO 2016003917, WO 2016037005, WO 2010044342,
WO 2016044138, WO 2016044429, W0 2016168682, WO 2016172618,

00257 “Aralkyl” refers generally to a moiety of the formula —R°—aryl where R" is an alkyl,
alkyl chain, or alkylene chain, and R® may also refer to alkenylene chain or alkvnylene chain unless
the latter are specified or clear by context. The alkyl chain part of the arallkyl moiety is optionally
substituted as described above for an alkyl. The aryl part of the aralkyl radical is optionally

substituted as described above for an aryl group.
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[0026] “Aralkoxy” refers to a aralkyl group bonded through an oxygen atom. The aryl or alkyl
part of the aralkoxyl group 1s optionally substituted as described above for an aryl or alykyl group.

[0027] “Carbocyclyl” refers to a stable non-aromatic (saturated) monocyclic, bicyclic, or
polyeyclic hydrocarbon group consisting solely of carbon and hydrogen atoms, which generally
includes fused or bridged ring systems, having from three to fifteen carbon atoms. In certain
embodiments, a carbocyclyl comprises three to ten carbon atoms. In other embodiments, a
carbocyclyl comprises three to seven carbon atoms. The carbocyclyl is attached to the rest of the
molecule by single bond(s). A carbocyely! group may be fully saturated or partially saturated.
A fully saturated carbocyclyl group may also refer to a “cycloalkyl.” Example monocyclic
cycloalkyls include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, and cyclooctyl.
An unsaturated carbocyclyl may also refer to a “cycloalkenyl” Example monocyclic cycloalkenyls
include cyclopentenyl, cyclohexenyi, cycloheptenyl, and cyclooctenyl. Polycyclic carbocycelyls
include, for example, adamantyl, norbornyl (1.e., bicyclo[2 2. 1theptanyl), norbornenyl, decalinyl,
7,7-dimethyl-bicyclo[2.2. T]-heptanyl, and the like. Unless otherwise stated, the term “carbocyclyl”
includes carbocyclyls that are optionally substituted by one or more substituents independently
selected, for example, as described above for aryl.

[0028] “Carbocyclylalkyl” refers to a group of the formula —R°—carbocyclyl, wherein R is
an alkyl chain. The carbocyclyl 15 optionally substituted as described above for aryi, and the alkly s
optionally substituted as described for alky. Similarly, carbocyclylaliynyl” refers to a group of the
formula —R*—carbocyclyl (where R is an alkynylene chain), optionally substituted, as defined
above. In some embodiments the carbocyclyl group 1s a cycloalkyl group, in which the alkynylene
chain part of the carbocyelylalkynyl is optionally substituted as defined above for an alkyl chain.

[0029] “Carbocyelylalkoxy” refers 1o a group bonded through an oxygen atom, having the
formula —O—R —carbocyclyl where R is an alkyl chain, optionally substituted, as defined for
carbocyclyl and alkyl.

[0030] As used herein, “carboxylic acid bicisostere” refers to a functional group or moiety that
exhibits similar physical, biological and/or chemical properties as a carboxylic acid moiety.

Examples of carboxylic acid bioisosteres include, but are not limited to:
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[0031] “Halo” or “halogen” refers to bromo, chloro, fluore, or iodo substituents. “Halide” refers
to a binary compound of which one part is a halogen atom and the other part is an element or radical
that 1s less electronegative {or more electropositive) than the halogen, such as tluoride, chloride,
bromide, or iodide.

[0032] “Fluorcalkyl” refers to an alkyl substituted with one or more fluorc substituents, as
defined above, for example, trifluoromethyl, difluoromethyl, fluoromethyl, 2,2 2-trifluoroethyl,
I-fluoromethyl-2-fluoroethyl, and the like. The alkyl part of the fluoroatkyl may be optionally
substituted as defined above for an alkyl group.

[0033] “Heterocyclyl” refers to a stable three- to eighteen-membered non-aromatic ring group
that comprises, generally, two to twelve carbon atoms and one to six heteroatoms selected tfrom
nitrogen, oxygen and sulfur. Unless stated otherwise, the heterocyclyl radical is a monocyclic,
bicyclic, tricyclic, or tetracyclic ring system, and may include fused or bridged ring systems. The
heteroatoms in the heterocycly! radical may be optionally oxidized. One or more nitrogen atoms, if
present, are optionally quaternized. A heterocyclyl is typically fully saturated. A heterocyclyl group
may be attached to the rest of the molecule through any atom of the ring(s), or by another atom or
group. Examples heterocyclyl groups include azocainyl, azonanyl, azindinyl, azaspirononenonyl,
azetidinlyl, thienyl{1,3]dithianyl, 1 4-dioxanyl, hydantionyl, imidazolidinyl, morpholinyl,
octahydroindolyl, octahydroisoindolyl, 2-oxopiperidinyl, piperidinyl, 2-oxopyrrolidinyl,
oxapanenyl, 1-oxaspiro{4,5]decanyl, 1,6-dioxaspiro{3,4octanyl, 1,4-dioxa-7-azaspiro{4.4jnonanyl,
2-oxa-7-azaspirof 3,5 nonanyl, 2,9-diazaspiro{ 5,5 jundecan-1-one, oxetanyl, 1-oxaspirof4,4jnonan-
2onyl, 1.3 8-trazaspirof[4,5}decan-4-one, 1,4-dithia-7-azaspiro[4,4nonane, oxathiolanvl,
oxazolidonyl, piperazinyl, 4-piperidonyl, pyrrolidinyl, pyrrolizidinyl, decahydroquinolinyl,
decahydroisoquinolinyl, succimmidyl, sulfolanyl, thietanyl, thiazolidinyl, tetrahydrofuryl,
tetrahydropyranyl, tetrahydrothiophenenyl, tetrafuranyl, tetrahydropyranyl, thiomorpholinyl,

dioxothiomorpholinyl, 1-oxothiomorpholinyl, thiepinyl, thiamorpholinyl, thiazolidinedionyl,

10
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thicanyl, or 1,3,5 trithianyl. Unless stated otherwise, the term “heterocyclyl” includes optionally
substituted heterocyclyls, with substituents, for example, as described for aryl.

[0034] “N-heterocyclyl” or “N-attached heterocyelyl” refers to a heterocyclyl containing at least
one nitrogen (N-containing) in which the point of attachment of the heterocyclyl radical to the rest
of the molecule is through a nitrogen atom 1n the heterocyclyl radical. A N-heterocyclyl is
optionally substituted as described herein. Examples of N-heterocyclyls include 1-morpholinyl,
I-piperidinyl, 1-piperazinyl, I-pyrrolidinyl, pyrazolyl, pyrazolidinyl, pyrinodyl, pyrrolyl,
morpholinyl, imidazolinyl, and imidazolidinyl.

[0035] “C-heterocyelyl” or “C-attached heterocyclyl” refers to a heterocycelyl contaiming at least
one hetercatom in which the point of attachment of the heterocyclyl to the rest of the molecule 1s
through a carbon atom in the heterocyclyl radical. A C-heterocyclyl radical 1s optionally substituted
as described herein. Examples of C-heterocyclyls include Z-morpholinyl, 2- or 3- or 4-piperidinyl,
2-piperazinyl, 2- or 3-pyrrolidinyl, and the like.

00361 “Heterocyelylatkyl” refers to group of the formula —R°-heterocyclyl where R is an alkyl
chain as defined above. If the heterocyelyl is a nitrogen-containing heterocyelyl, the heterocyclyl s
optionally attached to the alkyi radical at the nitrogen atom. The alkyl chain of the heterocyclylalkyl
and the heterocyclyl part of the heterocyclylalkyl group may each be optionally substituted as
defined above.

00371 “Heterocycelylatkoxy” refers to a group bonded through an oxygen atom of the formula
—0—R~heterocyclyl where R® 1s an alkyl chain as defined above. If the heterocyclyl is a
nitrogen-contatning heterocyclvl, the heterocyclyl is optionally attached to the alkyl at the nitrogen
atom. The alkyl chain of the heterocyclylalkoxy is optionally substituted as defined above for an
alky chain; and the heterocyclyl part of the heterocyclylalkoxy is optionally substituted as defined
above for a heterocyclyl group.

[0038] “Heteroaryl” refers to a moiety derived from a three- to eighteen- membered aromatic
ring that generally comprises two to seventeen carbon atoms and from one to six heteroatoms
selected from nitrogen, oxygen and sulfur, wherein at least one of the rings in the ring system i3
fully unsaturated, 1.e, it contains a cyclic, delocalized (4n+2) n—electron system in accordance with
the Hiickel theory. The heteroaryl may be a monocyclic, bicyelic, tricychic or tetracyclic ring
systemy, and includes fused or bridged ring systems. The heteroatom(s) in the heteroaryl group is
optionally oxidized. One or more nitrogen atoms, if present, are optionally quaternized. The

hetercaryl can be attached to the rest of the molecule through any atom of the ring(s). Unless stated

I
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otherwise, heteroaryls are optionally substituted with one or more substituents as described, for
example, for aryl.

[0039] Examples of heteroaryls include azepinyl, acridinyl, benzimidazolyl, benzindolyl,
1,3-benzodioxolyl, benzofuranyl, benzooxazolyl, benzo[d]thiazolyl, benzothiadiazolyl,
benzolbl] 1,4 |dioxepinyl, benzofbl|1,4]oxazinyl, 1,4-benzodioxanyl, benzonaphthofuranyl,
benzoxazolyl, benzodioxolyl, benzodioxinyl, benzopyranyl, benzopyranonyl, benzofuranyl,
benzofuranonyl, benzothieny! (benzothiophenyl), benzothieno{3,2-d}pyrimidinyl, benzotriazolyl,
benzof4,6]imidazof 1,2-al-pyridinyl, carbazolyl, cinnolinyl, cyclopentald]pyrimidinyi,
6,7-dibydro-5H-cyclopenta[4.5 thieno-[2,3-djpyrimidinyl, 5,6-dihydrobenzolhlquinazolinyl,
5,6-dihydrobenzolhicinnolinyl, 6,7-dihydro-5H-benzo{6, 7icyclcheptal 1,2-clpyridazinyl,
dibenzofuranyl, dibenzothiophenyl, furanyl, furanonyl, furo[3,2-clpyridinyl, 5,6,7.8,9,10-hexa-
hydrocyclooctaldlpyrimidinyl, 5,6,7,8,9,10-hexahydrocyclo-octaldjpyridazinyl, 5,6,7,8,9,10-hexa-
hydrocyelooctafdpyridinyl, 1sothiazolyl, imidazolyl, indazolyl, indolvl, indazolyl, isoindolyl,
indolinyl, isotndolinyl, isoquinolvl, indolizinyl, isoxazolvl, 5 8-methano-5,6,7 &-tetrahydro-
quinazolinyl, naphthyridinyl, 1,6-naphthyridinonyl, oxadiazolyl, Z-oxocazepinyl, oxazolyl, oxiranyl,
5,6,6a,7,8,9,10,10a-octahydrobenzolhjquinazolinyl, 1-phenvl-1H-pyrrolyl, phenazinyl,
phencthiazinyl, phenoxazinyl, phthalazinyl, pteridinyl, purinyl, pyrrolvl, pyrazolyl, pyrazolof3,4-d}-
pyrimidinyl, pyadinyl, pynido[3,2-dlpyrimidioyl, pyrido[3,4-dlpyrimudinyl, pyrazinyl, pyramidinyl,
pyridazinyl, pyrrolyl, quinazolinyl, quinoxalinyl, quinolinyl, isoquinolinyl, tetrahydrogquinolinyl,
5,6,7 8-tetrahydroguinazolinyl, 5,6,7 8-tetrahydrobenzo[4,5]thieno[2,3-d}-pyrinudinyl,
6,7,8,9-tetrahydro-5H-cycloheptal4,Sithienof 2,3 -d-pyrimidinyl, 5,6,7 8-tetrahydropyrido-
[4,5-clpyridazinyl, thiazolyl, thiadiazolyl, triazolyl, tetrazolyl, triazinyl, thieno[2,3-d}-pyrimidinyl,
thienof3,2-d}pyrimidinyl, thieno[2,3-clpridinyl, and thiophenyl.

[0040] “N-heteroaryl” refers to a heteroaryl as defined above containing at least one nitrogen, in
which the point of attachment of the heteroaryl to the rest of the molecule is through a nitrogen
atom in the hetercaryl ring. An N-heteroaryl radical is optionally substituted as described for aryl.

[0041] “C-heteroaryl” refers to a heteroaryl wherein the point of attachment of the heteroaryl to
the rest of the molecule is through a carbon atom in the heteroaryl group. A C-heteroaryl radical ts
optionally substituted as described for aryl.

[0042] “Heteroarylalkyl” refers to a of the formula —R®-heteroaryl, where R” is defined above.
If the heteroaryl is a nitrogen-containing heteroaryl, the heteroaryl is optionally attached to the alkyl

radical at the nitrogen atom. The alkyl chain of the hetercarylalkyl is optionally substituted as
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defined above for an alkyl chain; and the heteroaryl part of the hetercarvlalkyl group is optionally
substituted as defined above for heteroaryl.

[0043] “Heteroarylalkoxy” refers to a group bonded through an oxygen atom, and has the
formula —O—R “heteroaryl, where R® 15 an alkyl chain. If the heteroaryl is a nitrogen-containing
heteroaryl, the heteroaryl is optionally attached to the alloyl at the nitrogen atom. The alkviene chain
of the hetercoarylalkoxy is optionally substituted as defined above for an alkyl chain. The heteroaryl
part of the heteroarylalkoxy is optionally substituted as defined above for a heteroaryl group.

[0044] “Opticnal” or “optionally” means that a subsequently described event or circumstance
may or may not occur and that the description includes instances when the event or circumstance
occurs and instances in which it does not. For example, “optionally substituted aryl” means that the
aryl group may or may not be substituted and that the description includes both substituted aryl
radicals and aryl radicals having no substitution. In a list of moieties, radical, or substitutents, the
use of “optionally substituted” at the beginning of the list indicates and all member of the list are
optionally substituted. In general, unless context or explicit language indicates otherwise, chemical
groups or radicals described herein are optionally substituted.

[0045] The pyrazole pynidone compounds described herein may contain one or more
asymimetric centers and may thus give rise to enantiomers, diastereomers, and other sterecisomeric
forms that may be defined, in terms of absolute stereochemistry, as (R)- or (5)-. Unless stated
otherwise, all stereoisomeric forms of these compounds are contemplated by this disclosure. When
the compounds described herein contain alkene double bonds, and unless specitied otherwise,
reference to the compound includes a “geometric tsomer” both £ and £ geometric isomers {e.g., ¢is
or trans). Likewise, all possible isomers, as well as their racemic and optically pure forms, and all
tautomeric forms are included. The term “positional isomer” refers to structural isomers around a
central ring, such as ortho-, meta-, and para- isomers around a phenyl ring. Sterecisomers can be
separated by means and methods known in the art, such as chiral HPLC. Hence, the compounds
provided herein encompass various stereoisomers and mixtures thereof, and includes
“enantiomers,” which refers to two stereoisomers whose molecular structures are non-
superimposable mirror images of one another,

[0046] “Tautomer” refers to a molecule wherein a proton shift from one atom of a molecuie to
another atom of the same molecule is possible. The compounds presented heretn may, in certatn

embodiments, exist as tautomers. In circumstances where tautomerization is possible, a chemical

Ja—
(9]



WO 2018/195155 PCT/US2018/028097

equilibrium of the tautomers may exist, but the exact ratio of the tautomers depends on factors such

as physical state, temperature, solvent, and pH. Some examples of tautomeric equilibrium include:

ﬁYx — \j@(x o = (KA
S Y
Ny

. e
N \15/ N \]/N \I/NNH

ﬁ N~ HN~ n

N R
\[ Do B \EN A T
SRS Skt G
NH N/ H = O
{00471 Further, in some embodiments, pyrazole pyridone compounds contain unnatural
proportions of atomic isotopes or include compounds that include isotopically enriched atoms.
Isotopic substitution with “H, H, 1'C, UC, ¥C, 1°C, N, UN, PN, N, 150, 0, YF, ¥F, F V7F B8F
3G, 318 8 908 35C, T, By, *Br, 71 are contemplated. All isotopic variations of the present
compounds whether radioactive or not, are encompassed within the scope of the present
embodiments. In certain embodiments, the compounds disclosed herein have some or all of
the 'H atoms replaced with “H atoms. The methods of synthesis for deuterium-containing
compounds are known in the art. Deuterated starting materials are readily available and are
subjected to the synthetic methods described herein to provide for the synthesis of deuterium-
containing substituted heterocyclic derivative compounds. Deuterium-containing reagents are
available commerically from chemical vendors (e.g., Aldrich Chemical Co.}. Beuterium-transfer
reagents suitable for use in nucleophilic substitution reactions, such as iodomethane-d3 (CD31), are
readily available and can be employed to transfer a deuterium-substituted carbon atom under
nucleophilic substitution reaction conditions to the reaction substrate. Additionally, lithium
aluroioum deutenide (L1AID4), can be employed to transfer deuterium under reducing conditions to
the reaction substrate. Deuterium gas and palladium catalyst can be employed to reduce unsaturated
carbon-carbon linkages and to perform a reductive substitution of aryl carbon-halogen bonds.

Accordingly, in one embodiment, a compound described herein contains at least one deuterium
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atom, such as one, two, three, four, five, or six deuterium atoms. In another embodiment, a
compound disclosed herein is fully substituted with deuterium atoms and contains no non-
exchangeable 'H atoms.

[0048] Further, the pyrazole pyridone compounds described herein may be produced or
formulated as a “prodrug.” Prodrugs are compounds that may be tnactive when administered, but
are converted under physiological conditions or by hydrolysis (i e, in vive) to a biologically active
compound; thus prodrugs are pharmaceutically acceptable precursors of a biologically active
compound. Prodrug compounds may offer advantages of solubility, tissue compatibility, or delayed
release in a subject. Prodrugs also refer to use of covalently bonded carriers that release the active
compound in vive when such prodrug is administered to the subject. Prodiugs of an active
compound may be prepared by modifyving functional groups present in the active compound in such
a way that the modifications are cleaved, either in routine manipulation or in vive, to the parent
active compound. For example, prodrugs include compounds in which a hydroxy, amino, or
mercapto group is bonded to any group that, when the prodrag of the active compound is
administered to a mammalian subject, cleaves to form a free hydroxy, free amino, or free mercapto
group, respectively. Examples of prodrugs include acetate, carboxylate, formate, and benzoate
derivatives of alcohol or amine functional groups in the active compounds. Seg, e.g., Bundgard,
DESIGN OF PRODRUGS, at 7-9, 21-24 (Elsevier, Amsterdam, 1985), Higuchi et al | Pro drugs as
Novel Delivery Systems, 14 A.C.S. Symposium Series, BIOREVERSIBLE CARRIERS IN DRUG DESIGN
{Roche (Ed.), Am. Pharm. Assoc. and Pergamon Press; 1987).

[0049] Additionally, the pyrazole pyridone compounds desecribed herein may be produced or
provided as a pharmaceutically acceptable salt. A pharmaceutically acceptable salt of any one of
these compounds 1s intended to encompass any and all pharmaceutically suitable salt forms,
including pharmaceutically acceptable salts such as acid and base addition salts, as are well-known
in the art. See, e.g., WO 2014089364, WO 2014100463, WO 2014100818, W 2014164708,

WO 2014151945, WO 2014151106, WO 2015058160, WO 2015089192, WO 2015168466,
WO 2015200700, WO 2015200843, WO 2016004105, WO 2016003917, WO 20160370035,
WO 2016044342, WO 2016044138, W 2016044429, WO 2016168682, W 2016172618,

[0050] Accordingly, and as used herein, a reference to a pyrazole pyridone compound
of Formula I includes within that reference a pharmaceutically acceptable salt, hydrate, solvate,
N-oxide, stereoisomer, tautomer, radioisotopically enriched or deuterated version, or

prodrug thereof.
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00517 The pyrazole pyridone compounds of the present embodiments can be prepared
according to general synthetic routes herein and roore specifically as described in the Examples herein.
Typically, a pyrazole pyridone compound provided herein is produced in substantially pure form, in
that it contains less than about 5%, or less than about 1%, or less than about 0.1%, of other organic
small molecules, such as unreacted intermediates or synthests by-products that are created, for
example, in one or more of the steps of synthesis.

[0052] In certain embodiments, the pyrazole pyridone compound may be administered as a pure
compound. In other embodiments and in general, the pyrazole pyridone compound is combined
with a pharmaceutically acceptable carrier (also referred to herein as a pharmaceutically suitable
{or acceptable) excipient, physiologically suitable (or acceptable) excipient, or physiologically
suitable (or acceptable) carrier) selected on the basis of a chosen route of administration and
standard pharmaceutical practice. See, e.g., REMINGTON: SCI. & PRACTICE OF PHARM, 21st Ed.
{Gennaro (Ed.) Mack Pub. Co., Easton, Pa,, US, 2005).

00531 As used herein, “treatment” or “treating,” or “palliating” or “ameliorating” are used
interchangeably herein. These terms refers to an approach for obtaining beneficial or desired results
including but not limited to therapeutic benefit or a prophylactic benefit. By “therapeutic benefit” is
meant eradication or amelioration of the underlying disorder being treated. Also, a therapeutic
benetit s achieved with the eradication or amelioration of one or more of the physiological
symptoms associated with the underlying disorder such that an improvement is observed in the
patient, notwithstanding that the patient may still be aftlicted with the underlying disorder. For
prophylactic benefit, the compositions may be administered to a patient at risk of developing a
particular disease, or to a patient reporting one or more of the physiological symptoms of a disease,
even though a diagnosts of this disease may not have been made.

[0054] Substituted pyrazole pyridone compounds are described herein that are inhibitors of
abharent cell growth regulatory pathways assoctated with maladies such as neoplastic growth,
cancers, or infammatory conditions. These compounds, and compositions comprising these
compounds, are useful for the treatment of cancer and neoplastic disease. The compounds described
herein may, therefore, be useful for treating cancers such as bladder cancer, breast cancer, Burkiits
tymphoma, lung cancer, NUT midhine carcinoma, melanoma, or prostate cancer.

[0055] One embodiment provides a compound of Formula 1
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Formula I
wherein a compound of Formula |15 optionally a pharmaceutically acceptable salt thereof,

and wherein:

X618 CH or C-F,;

R* is hydrogen, or alkyl;

R’ is hydrogen or optionally substituted atkyl, cycloalkyl, heterocyclyl, heterocycloatkyl,

aryl, heteroaryl, —OW, ~NW, —SW, or ~8(0,W wherein
W is optionally substituted alkyl, cycloalkyl, heterocycl, heterocycloalkyl, aryl,
aralkyl, heteroarvi, or hetercaralkvi,

R% is hydrogen, halogen, halide, or optionally substituted alkyl or alkyloxy; and

R* is optionally substituted heteroaryl.

[0056] In at least one embodiment, X6 1s CH.

[0057] In at least one embodiment, R® is hydrogen. Tn at least one emnbodiment, R® is methyl.

[0058] In at least one embodiment, R* is alkyl such as methyl.

[0059] In at least one embodiment R° is optionally substituted aryl. In some embodiments, R’ is
unsubtituted phenyl.

[0060] In at least one embodiment, R® is optionally substituted heteroaryl, such as isoxazolyl
pyrrolyl, morpholinyl or tetrahydropyranyl. In some embodiments, R is optionaily substituted
N-pyrrolyl. In particular embodiments, R” is unsubstituted N-pyrrolyl. In particular embodiments,
R’ is N-pyrrolyl substituted with methylacetimide.

[0061] In some embodiments, R” is substituted heterocyclyl, in which the substituent may be
carboxylic acid, methylacetate, methylsulfonyl, propylacetamide, sulfonyl, methylacetamide, or
dimethvylacetamide.

[0062] In at least one embodiment, R° is optionally substituted alkyl, such as methyl. In some
embodiments, R° is substituted alky!, in which the substituent may be, for example, methylacetate,
methylsulfonyl, propylacetamide, sulfonyl, methylacetamide, or dimethylacetamide.

[0063] In at least one embodiment, R’ is optionally substituted cycloalkyl such as cyclobutyl

or cycloproplyl.

[
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[0064] In at least one embodiment, R® is —OW, in which W is optionally substituted alkyl, such
as ethyl. In some embodiments, W s substituted alkyl in which the substitution is carboxylic acid,
cyane, hydroxy, or pyridinyl.

[0065] In at least one embodiment, R is —SW, in which W may be optionally substituted alkyl,
phenyl, carboxylic acid, alkylacetamide.

[0066] In at least one embodiment, R is —SO,W, in which W is alkyl.

[0067] In at feast one embodiment, R* is optionally substituted five-membered N-containing
heteroaryl. In at least one embodiment, R* is optionally substituted pyrazolyl. In at least one
embodiment, R* is an optionally substituted piperidinylpyrazole. In at least one embodiment, R is
cyclopentylpyrazole. In at least one embodiment, R is optionally substituted imidazole. In at least
one embodiment, R* is optionally substituted oxazole. In at least one embodiment, R* is an
optionally substituted isoxazole. In at least one embodiment, R* is an optionally substituted triazole.

[0068] In some embodiments, R* is:

RI
/ @
X
N\ TN
i B
N—N / NN
s P
\ R f\ N
e o
e N Ry
AnRS AR

s or ,
wherein X is a bond, CHz, CHR, or CRR’, wherein

R and R’ are independently hydrogen, halogen, or optionally substituted alkyl;
R!is hydrogen or optionally substitued, alkyl, arvl, arallyl, alkoxy, cycloalkyl,
cycloatkylalkyl heterocyclyl, heterocyclylalkyl, heteroaryl, heteroarvlalkyl, or —SO,W; and
RB is -Y—Z, wherein

Y is selected from a bond or CH{C-C4 alkyl), and
7 is selected from hydrogen, halogen, alkyl, aryl, —~CF,, ~CO:R*, ~N(R??), or
“NR*COR), wherein R* is hydrogen or alkyl.
[0069] In at least one embodiment, X 1s CHR, in which R 15 C-Cs alkyl such as ethyl, methyl,
or cyclopropyl.
[0070] In at least one embodiment of RY, Y is a bond and Z is hydrogen. In at least one
embodiment of RY, Y is a bond and Z is methyl,
[0071] In at least one embodiment, R is —S0:Me or methylacetamide.
[0072] Tn at least one embodiment, R is optionally substituted aryl such as benzyl or phenyl. In
at least one embodiment, R' is substituted benzy! or phenyl. In some embodiments, R! is benzyl or
18
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phenyl substituted with halo, such as bromo, chloro, fluoro, difluoro; benzy! or phenyl substituted
with halolkyl, such as difluoromethyl; benzyl or phenyl substituted with C1-Cs alkyl such as ethyl,
methyl, propyl, isopropyl, or cyclopropyl; benzyl or phenyl substituted with cyanyl; benayl or
phenyl substituted with alkoxy such as methoxy; benzyl or phenyl substituted with carboxylate such
that R! is benzoate; or benzyl or phenyl substituted with optionally substituted heteroaryl such as
pyrazolyl or methylpyrazolyl.

[0073] In at least one embodiment, R is optionally substituted cyclyl moiety such as cyclohexyl
or cyclopropyl. In embodiments in which R’ is substituted cyclyl moiety, the substitution may by
amino, cyano, dimethylamino, halo such as difluoro, hydroxy, methoxy, methyl.

[0074] In at least one embodiment, R* is optionally substituted heterocyclyl such as morpholinyl
or tetrahydropyranyl.

[0075] In at least one embodiment, R} is optionally substituted heteroaryl, such as optionally
substituted pyridinyl. In at least one embodiment, R} is optionally substituted heteroarylalkyl, such
as pyridinylethyl, or piperidinyl. In some embodiments, R! is substituted heteroarylalkyl, in which
the substitution is, for example, methylsulfonvl or sulfonyl.

[0076] In some embodiments, R is optionally substituted C1-Cs alkyl such as isobutyi, ethyl,
methyl, propyl, cyclopropyl, cyclopropyimethyl, isopropyl.

[0077] In some emnbodiments, R! is substituted Ci-Cs alkyl, in which the substitution may
be, for example methylacetate, methylsulfonvl, propylacetamide, sulfonyl, methylacetamide,
or dimethylacetamide.

[0078] In some embodiments, R is selected from:

- \ \ \0 K o
J\\» v Y Y

] or ' s s
R'ﬁ

VA

, R
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X
N\
N

LR
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wherein
X isabond, CHy, CHR, or CRR’, wherein
R and R’ are independently hvdrogen, halogen, or optionally substituted atkyl; and
R!is hydrogen or optionally substitued, alkyl, aryl, aralkyl, alkoxy, cycloalkyl,
cycloalkylalkyl, heterocyclyl, heterocyclvlalkyl, heteroaryl, hetercarylalkyl, or —~SCyW,
wherein W is C1-Cy alkyl, and wherein R' is as described above.
[0079] In at least one embodiment of a compound of Formula I, X6 is CH, R? is methyl, R%is H,
R’ is N-pyrrolyl, and R? is benzylpyrazolyl; in a specific embodiment, this compound
is 5-(1-benzyl-1H-pyrazol-4-yl)-1-methyl-4-(1H-pyrrol-1-yDpyridin-2{1H)-one.
[0080] In at least one embodiment of a compound of Formula I, X6 is CH, R? is methyl, R®is H,
R’ is isopropoxy, and R is phenylethylpyrazolyl.

[0081] In at least one embodiment of a compound of Formula I in which X6 is CH, R% is
methyl, Réis H, R%is H, and R is:

4
/ R
X -
\ . &\
NN / N—N

R13 AN \"’/J\\\///)

NN EAA AN
} Or i

wherein X is CHR, in which R" is methyl; and R' is chiorobenzyl In at least one embodiment
of a compound of Formula I, in which X6 is CH, R? is methyl, R® is H, R¥is H, and R* is
cyclopropyl{(phenyDmethylpyrazolyl.

[0082] In particular embodiments, a compound of Formula I 1s a compound of Table 1:
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Table 1
Example Structure Name
7N
e NN
)
i 5-(1-benzyl-1H-pyrazol-4-yi}-1-methylpyridin-2{1H)-one
i 2
N
5 5-{1-{cyclopropvi{phenyijethvl)-1H-pyrazol-4-vi)-
- I-methylpyridin-2(1H}-one
2-({4-(1-methyl-6-ox0-1,0-dihydropyridin-3-y1}-1H-
3
pyrazol-1-ylimethylbenzonitrile
3-({(4-(1-methyl-6-0x0-1,6~dihydropyridin-3-y1)-1H-
4
pyrazol-1-ylimethylbenzonitrile
I-methyl-5-(1-(pyndin-2-yimethyl)-1H-pyrazol-4-y1)
5
S pyridin-2{1H)-one
E
N e
8]
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Table 1
Example Structure Name
p 5-(1-¢4-fluorobenzyiy-1H-pyrazol-4-yi}-1-
methylpyndin-2(1H)-one
7 5-{1-benzyi-1H-pyrazol-4-vi}-1.4-dimethylpyndin-2{1H)-one
8 4-(1-benzyl-1H-pyrazol-4-y1}-2-methylisoquinolin-1(2H}-one
0 4-(1-benzyl-1H-pvrazol-4-v1}-2-methyl-2,6-
naphthyridin-1{ZH}-one
10 5-{1-benzvi-1H-pyrazol-4-yh)-1-ethvipyrdin-2{1H}-one
| ~
N._~
Q

]
[
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Table 1
Example Structure Name
" 5-{1-{1-(3-{difluoromethyl)phenyhethyl}-1H-pyrazol-4-v1}-1 3~
dimethvlpyrndin-2(1H}-one

i I-methyi-3-(phenyl{ {-methvlhethyD-1H-pyrazol-4-v1)
pyridin-2{ 1H}-one

i3 S5+{1-benzyi-1H-pyrazol-4-v1}-1,3-dimethyl-pyndin-2(1 H)-one

” {(5)-1-methyl-5-(1-(1-phenylethvl}-1H-pyrazol-4-v1)
pyridin-2{ 1H}-one

.5 {Ry-1-methyi-5-(1-{1-phenyiethvi}-1H-pvrazol-4-vi}

pyridin-2{ 1 H})-one
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Table 1
Example Structure Name
/N
. NC 3-(1-(4-(1 -methyl-6-0ox0-1,6-dihvdropyndin-3-yi)-1H-
6
pyrazol-1-yhethvlbenzonitrile
7N
e N—N
\
7 N 1,3-dimethyl-5-{1-{}-phenylethyl}-1H-pyrazol-4-vi}
I E SN pyvridin-2{ 1 H}-one
N
5 5-{1-{cyclopropyvl{phenybmethyl}-1H-pyrazol-4-yi}-
) 1, 3-dimethyipyndin-2{1H}-one
' 5-(1-(1-(2-chlorophenylethvi)-1H-pyrazol-4-vi)-1-
methylpyridin-2{1H})-one
E N
N
- P-methyl-5-(1-( (m-tolvDethy - 1H-pyrazol-4-y1)
pyridin-2{1H}-one
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Table 1
Example Structure Name

. 4-fluoro-1-methyi-5-(1-(1-phenyiethyl}-1 H-pyrazol-4-yi}
pyridin-2{1H}-one

- F-methvl-5-(1-41-{oc-tolybethyl}-1H-pyrazol-4-v1)

' pyridin-2{1H)-one
- S5-(1-(1-(3-chlorophenyljethyhy-1H-pyrazol-4-y1)-
F-methylpyridin-2{1H}-one

a4 P-methyl-5-(1-{1{pyridin-3-yl)ethyl}-1 H-pyrazol-4-yl}
pyridin-2{1 H}-one

,s 4-{ 1 -(4-(-methvl-6-ox0-1,6-dthvdropyndin-3-yi-1H-

N pyrazol-1-vljethvibenzonitale
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Table 1
Example Structure Name
26 3-fluoro-1-methvl-5-(1 (1 -phenviethvl)-1H-pyrazol-4-vi}
pyridin-2{1 H}-onc
o 5-{1-(1-(2-methoxyvphenvliethyl}-1H-pyrazol-4-yi)-
- I-methylpyndin-2(1H)-one
- 5-(1-(1-(3-methoxyphenvljethyvl}-1H-pyrazol-4-vi}-
I-methylpynidin-2( i H)-one
g
4
N
SN
29 1-methyl-5-(1-(1 {pyndin-4-vlethybh-1H-pyrazol-4-y1)
pyvridin-2{ 1 H}-one
10 1.3, 4-trimethvi-3-{1-(1 -phenviethyl}-1H-pyrazol-4-vi)
pyridin-2{1H}-onc
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Table 1
Example Structure Name
- 3-chloro-1-methyl-3-{1-(1-phenviethvl}-1H-pyrazol-4-y1}
) pyridin-2({1H}-one
32 3-methoxy-1-methyl-3-{1-{1-phenylethyl}-1 H-pyrazol-4-v1)
) pyvridin-2{ 1H}-one
33 Z-methyi-4-(1-(1-phenviethyl}- tH-pyrazol-4-vl}-
3
2,5,6,74etrahydro-1H-cvelopentafcipyridin-1-one
34 1, 3-dimethyi-3-(5-methvi-1-(1-phenviethvl}-1H-
pyvrazol-4-ylipyrdin-2(1H)-one
15 5-(1-benzyl-1H-pvrazol-4-y1}-1-(difluoromethyvl}-
4-phenylpyridin-2{1H}-one

o
~
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Table 1
Example Structure Name
4-isopropoxy-1-methyl-S-(1-(1-phenviethyl}-1H-
36
pyrazol-4-yDpyridin-2{1H}-one
5-(1-Benzyl-1H-pyrazol-4-v1)}-4-(3-methanesulfonyl-
37
pyrrolidin-1-yh)-T-methyl-1H-pyridin-2-one
18 4-chloro-1-methvi-5-(1-(1-phenyiethyl}-1H-
pyvrazol-4-yhipyridin-2{iH}-one
39 4-cthoxy-1-methyl-3-(1-(1-phenylethyl}-1H-
pvrazol-4-ylipyridin-2{iH}-one
10 4-(azetidin-i-vl)-T-methvi-3-{1-(1-phenylethyl}-1H-
pvrazol-4-yDpvridin-2(1H)-one
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Table 1
Example Structure Name
- 7
Y
N/ ﬁJ(N“N
a1 ) F-methvl-5-(1-{1-phenyiethyl}-1H-pyrazol-4-y1}-4-
(pvrrolidin-1--yUpvridin-2(1 H}-one
2 F-methyl-4-(methylamino}-5-(1-{1-phenylethyl-1H-
pvrazol-4-ylipyridin-2{iH}-one
43 I-methyl-4-morpholino-S-(1(1-phenvlethyi)-1H-
pyrazol-4-ylpyndin-2{1H}-one
4 \N N Xy I-methyi-4-((-methyi-1H-pyrazol-3-vDmethoxy)-
&\/B\\/O . 5-(1-(1-phenylethyDy-1H-pyvrazol-4-yvDpyvridin-2{ 1 H}-one
- -
G
43 {Ry-4-1isopropoxy-1-methvi-3-(1-(1-phenviethyh)-1H-
pyrazol-4-yDpyridin-2{1H}-one
46 {S3-d-isopropoxy-1-methyl-5-(1-(1-phenyiethyl}-1H-
pvrazol-4-ylipyridin-2{iH}-one

29
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Table 1
Example Structure Name
O~
e N--N
. (83-1-methyl-53-(1-(1 -phenyiethyl}- 1H-pyrazol-4-vi)-4-
I (pyrrolidin-1-yDpyndin-2(1H)-one
48 4-isobutoxy-1-methyl-5-(1-(-phenyiethyl}-1H-
pvrazol-4-ylipyridin-2{iH}-one
49 4-cyclobutoxy-1-methyi-5-(1-( 1-phenviethvi}-1H-
pyrazol-4-vDpyridin-2{iH)-one
§
50 X 4-((1-acetylazetidin-3-vhoxy}-1-methvl-3-( 1 -( 1 -phenviethvi)-
| IH-pyrazol-d-vhipyndin-2{1H}-one
5y 4-{cyclopentyloxy)-1-methyl-51-{1-pheayiethyl}-1H-
) pvrazol-4-yDpvridin-2(1H)-one
< 4-{cvclohexyloxy)-1-methyl-5-(1-( 1 -phenviethyvl}-1H-

pyrazol-4-yDpyrdin-Z{iH)-one
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Table 1
Example Structure Name

53 -methyl-5-(1-«(1-phenviethvl}-1H-pyrazol-4-v1}-4-(1H-
pyrazol-1-yDpyrdin-Z{iH)-one

» I-methyl-4-G-methylazetidin-1-vD-5-(1-(1 -phenylethvi)-1H-

s
pyrazol-4-ylpyndin-2{1H}-one

25 {R)-1-methyl-5-(1-(I-phenviethyl}-1H-pyrazol-4-y1)-4-

{pyrrolidin-1-yDpyndin-2{1H)-one

26 4-(benzyloxy)-1-methyl-5-(14 1 -phenviethyl)-1H-
pyrazol-4-yDpyrdin-Z{iH)-one

5 -methyl-4-phenoxy-5-(1 - I-phenviethyl)-1H-

I pyrazol-4-yDpyridin-2{1H}-one
58 4-(3-methoxyazetidin-1-yl)-H-amethyl-5-(1-(1-phenylethyly-1H-
5

pyrazol-4-ylpyndin-2{1H}-one
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Table 1
Example Structure Name
" 4-cyclopropoxy-1-methyl-5-{1-{1-phenylethvi}-1H-
a pvrazol-4-yDpvridin-2(1H)-one
50 (S¥-T-methyl-3-(1-(1-phenyicthyl}-1H-pyrazol-4-y1}-4-( 1 H-
pyrazol-1-yDpyrdin-Z{iH)-one
O
— N—N
v ) .
o =N B (R)-1-methyl-5~(1-(1 -phenyicthyy-1 H-pyrazol-4-yI-4-(1H-
B Q ;\5 % pvrazol-1-ylipyrdin-2(1H)-one
i
N...
G
L
- N-—g«;‘g
2 4\) d-pthoxy-1-methyi-5-(1-(1-{(p-tolyDethyl)-1H-
} l/O \ pvrazol-4-ylipyridin-2{iH}-one
|
N.
O
7N
Ph . N P{f
o 5-(1-(1-([1,1'-biphenyli-4-vhethvl)-1H-pvrazol-4-yi)-4-cthoxy-

I-methylpynidin-2( i H)-one

(ad
(o
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Table 1
Example Structure Name
O
=
o4 %/ S5<(1-benzyl-1H-pyrazol-4-y1)}-4-cthoxy-I-
~C \ methylpyridin-2{1H}-one
T
O
- Nm?zj
65 X 4-ethoxy-1-methyl-5-(1-{4-methylbenzyl}-1H-
]
~0 S pyrazol-4-yDpyridin-2{1H}-one
I N
O
O
. Nw??
e X 5-(1-benzyl-1H-pyrazol-4-yii-1-methyi-4-{1H-pyrazol-1-vi}-
66 Ca T i i
N N pyvridin-2{ 1H}-one
E N
pu 5-(1-benzyl-1H-pyrazol-4-yl)-1-methvi-4-
morpholinopyndin-2(1H}-one
68 5-(1-benzyl-1H-pyrazol-4-vlj-1-methyl-4-(1H-pyvrrol-1-v1)
pyridin-2{1H}-one
HN—N
. k)
3 t-ethoxy-1-methvl-5-(1H-pyrazol-4-yvhipyvridin-2(1 H}-one
6 ~_-0 . 4-ethoxy-1-methvi-5-(1H-pyvrazol-4-vhpyridin-2{ 1 H}-one
i N
o

jo]
(9]
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Table 1
Example Structure Name
o
G
N
o NN methyl-2-((4-{4-cthoxy-1-methyl-6-oxo-1,6-dihvdropyridin-
N \ ‘
3-vi}-1H-pyrazol-1-ylimethvl)benzoate
- o] methyl 3-((4-(4-cthoxy-1-methyl-6-oxo-1,6~dihydropyridin-
3-vD)-1H-pyrazol-1-yDmethylbenzoate

b }--NH N (R)-N-(1(5-(1-benzyl-1H-pvrazol-4-y1)-l-methyl-2-ox0-1,2-
I © X dihvdropyndin-4-vhpyrrolidin-3-vljacetamde

N 5 o

N
Q
7N
s }NH N (8)-N-(1-{5-(1-benzyl-1H-pyrazol-4-y1)-1-methyl-2-oxo-1,2-
© C dihvdropyndin-4-yUpyrrolidin-3-yljacetamide
N ' e
N
G
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Table 1
Example Structure Name
74 (R)-1-(5-(1-benzyl-1H-pyrazol-4-y1}-1-methyi-2-ox0-1,2-
dihydropyridin-4-ylipyrrolidine-3-carboxylic acid
75 (8y~1-(5-(1-benzyl-1 H-pyrazol-4-vi)-1-methyl-2-ox0-1,2-
dihydropyndin-4-vlpyrrolidine-3-carboxvlic acid
76 1-{5-(1-benzvi-1H-pvrazol-4-vl}-1-methyi-2-oxo-1,2-
$J
dihvdropyridin-4-yi}-1H-pyrrole-3-carboxamide
methvl 1-(5-{1-benzyl-1H-pyrazol-4-vi}-1-methyl-2-0x0-1,2-
77
dihvdropvudin-4-vi)-1 H-pyrrole-3-carboxylate
. -(5~(1-benzyl-1H-pyrazol-4-y1}-1 -methvi-2-ox0-1,2-
78

dihydropyridin-4-y1)-N,N-dimethyl-1H-pyrrole-3-carboxamide

(a
(93]
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Table 1

Example

Structure

Name

{5-{ 1-benzyl-1H-pyrazol-4-y1}-1-methyl-2-ox0-1,2-

79
dihvdropynidin-4-vi}-1H-pyrrole-3-carboxylic acid
50 {5-{ 1-benzyl-1H-pyrazol-4-y1}-1-methyl-2-ox0-1,2-
dihydropyridin-4-vi}-1H-pvrrole-3-carbonitrile
51 {5-{ 1-benzyl-1H-pyrazol-4-y1}-1-methyl-2-ox0-1,2-
o ?\? NN ] SN dihvdropyndin-4-vi}-N-ethvi-1H-pyrrole-3-carboxamde
) N
0
O
o N-N
42 o S w 1-{5-(1-benzvi-1H-pvrazol-4-vl}-1-methyi-2-oxo-1,2-
i i
H Q—- NN | N dibydropyridin-4-vi}-N-isopropyl-1 H-pyrrole-3-carboxamide
- s
%3 T-methyl-5-(L-methyl-1H-pyrazol-4-y1)-4-(1H-pyrrol-1-v1}
pyridin-2{1H}-one
44 I-(1-methyl-53-(1 -methvl-1H-pyrazol-4-vl}-2-ox0-1,2-

dibydropyridin-4-vi}-1H-pyrrole-3-carboxvlic acid
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Table 1
Example Structure Name
O
- Nmb;f
o5 o @ ™ 1-(5-(1-benzyi-1H-pyrazol-4-v)-1-methyl-2-0x0-1,2-
*/\M YN N dihydropyridin-d-y}-1H-pyrrole-3-carboxamide
HoN | ) b b
N
y -3¢ T-{cvclopropyimethyh-1H-pyrazol-4-y1}-1-methyl-2-oxo-
1,2-dihydropyridin-4-vi}-1H-pyrrole-3-carboxylic acid
47 5-(1-Benzyl-1H-pyrazol-4-vl)-1-methyl-4-
pyrrolidin-1-vI- 1H-pynidin-2-one
- N-{2-{5-(1-Benzyl-1H-pyrazol-4-v1)-1 -methvl-2-oxo-1,2-
dihydro-pyridin-d-vij-cvelopentyl} -acetamide
- N-{1-{5-(1-Benzyvl-1H-pyrazol-4-vi)-1-methyl-2-ox0-1,2-
‘ dibydro-pyndin-4-vij-pyrrolidin-3-vimethvl }-acetamide

(V8]
~
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Table 1
Example Structure Name
&
N~ N“i:f N-{1-{53-(1-Benzvi-1H-pyrazol-4-vh)-1-methyl-2-ox0-1.2-
bl - SN . > : e . .
5 C dilydro-pynidin-4-vij-pyrrolidin-3-vimethvl }-acetamide
N l o
N
o1 5-{1-benzyi-1H-pyrazol-4-vi}-1-methvi-4-(2,2.2-
trifluorocthoxy)pyridin-2{ 1 H}-one
o2 5+{1-benzyi-1H-pyrazol-4-vi}-1-methyl-4-(3,33-
‘ trifluoropropoxy ypyridin-2{1H}-one
1-{5-(1-Benzyl-1H-pyrazol-4-y)-1-methyl-Z-ox0-1,2-dihydro-

93

pyridin-d-vij-pyrrolidine-3-methylacetamide
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Table 1
Example Structure Name

o ?‘i:“i‘f 5-(1-benzyl-1H-pyrazol-4-y1)-4-(1H-imidazol-1-y1)-1-

e -‘~:~1 methylpyridin-2{1H}-one

NoN AL
N
o5 5-(5,6-dihydro-4H-pyrrolof 1,2-blpvrazol-3-v)-4-cthoxy-1-
methylpyridin-2{1H}-one

06 4-ethoxy-1-methyi-5-(1-phenyi-1H-pyrazoi-4-v1)
‘ pyridin-2(1 H}-one
o7 5-(1-2-chlorophenyh-1H-pyrazol-4-yi)-4-ethoxy-1-

methylpyridin-2{1H}-one
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Table 1
Example Structure Name
08 3-{1-(2 6-dichlorophenyl}-1H-pyrazol-4-yi}-4-cthoxy-1-
methylpyridin-2{1H}-one
- 5-(1-benzvl-1H-pyrazol-4-vi)-1-methyl-4-(2-
methvihydrazinylpyndin-2{1H}-one
7N
100 = 4-gthoxy-1-methyl-3-(1-{ [-{4-(} -methyl-1H-pyrazol-4-y1}-
N—N phenvl]-ethyl}-1H-pyrazol-4-y1)-1H-pyridin-2-one
y
NS
E{O I e
N
S
7N
101 4-Ethoxy-5-{ 1-(4-1sopropyl-benzyD}-1H-pyrazol-4-yli}-1-

methyl-1H-pyridin-2-one

40
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Table 1
Example Structure Name
102 4-gthoxy-1-methyvl-5-(1-(4-(1-methyl-1H-pyrazol-4-vlibenzvl}-
1H-pyrazol-4-yDpyridin-2(1H)-one
7 N
103 3-{1-{4-1H-pyrazol-4-vlibenzy}-1H-pyrazol-4-vi}-4-
) NN cthoxv-1-methvipyridin-2(1H}-one
o 3
D N
; N
104 4-gthoxy-I-methyi-53-(1-(1-(3-(1 -methyi-IH-pyrazol-4-v1)

phenyhethyli-1H-pyrazol-4-vhipyrdin-2(1 H}-one

41
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Table 1
Example Structure Name
105 5-(1-(3-bromobenzyly-1H-pyrazol-4-yh)-4-cthoxy-1-
N methvlpyridin-2{1H}-one
106 3-{1-benzyl-1H-pyrazol-4-yl}-1-methyl-4-{ o-tolvl}
pyridin-2{1H}-one
. -methyl-5-(1-methyi-1H-pvrazol-4-vi)-4-
o phenylpyndin-2(1H)-one
08 5-{1-benzyi-1H-pvrazol-4-vi}-1-methyl-4-{1-methvi-1H-
H
pvrazol-4-yDpvridin-2(1H)-one
109 o AN 5-(1-benzyl-1H-pyrazol-4-y1}--methyl-4-(1-methyl-1H-
~N N7 E S pyrazol-3-ylypyridin-2{1H)-one
N
9,
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Table 1
Example Structure Name
116 5-(1-benzyl-1H-pyrazol-4-y1}-1-methvi-4-(1-methyi-1H-
pyvrazol-5-yhipyridin-2{iH}-one

i 5+{1-benzyi-1H-pyrazol-4-vl)-1-methyl-4-(m-tolyl)

o pyridin-2{1H}-one
"2 5-(1-benzyl-1H-pyrazol-4-vij-1-methyl-4-{p-tolyl}

pyvridin-2{ 1 H}-one
13 5-(1-benzyl-1H-pyvrazol-4-yl}-4-(3-methoxvphenvi}-1-
methylpyridin-2{1H}-one

114 5-{1-benzyvi-1H-pyrazol-4-vi)-1-methvi-4-( 1H-pyrazol-3-y1)

pyridin-2{1 H}-one

e
3
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Table 1
Example Structure Name

(15 5-(1-benzyl-tH-pvrazol-4-vI}--methyl-4-(3-methvi- 1H-
' pyrazol-5-yDpyridin-2{1H}-one

116 5-(1-benzyl-1H-pyrazol-4-yl)-1-methvi-4-(thiophen-2-v1}
' pyridin-2(1H)-one

117 5-(1-benzyl-1H-pyrazol-4-vij-1-methyi-4-{thiophen-3-vi}

o pyvridin-2{ 1 H}-one
18 5-(1-benzvl-1H-pyrazol-4-y-4-(3-chlorophenyi}-1-
methylpvrdin-2{1H}-one
119 5-(1-benzyvl-1H-pyrazol-4-vl}-4-(4-chlorophenyl)-1-

methvlpyridin-2{1H}-one

44
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Table 1

Example

Structure

Name

5-(1-benzyl-1H-pyvrazol-4-yl}-4-(4-methoxvphenvi}-1-

126G -
methylpyridin-2{1H}-one

121 5-{1-benzyl-iH-pyrazol-4-vi}-4-(isoxazol-3-y1}-1-

‘ methylpyridin-2{1H}-one

22 5'-{1-benzyvi-1H-pvrazol-4-vi-1'-methyl-
3,4 -bipyndm]-2'(1'H)y-one

23 5-(1-benzyl-1H-pyrazol-4-y1)-4-(2-chlorophenyl)-1-
methylpyridin-2{1H})-one

124 5-(1-benzyl-1H-pyrazol-4-vi)-1-methyi-

[4,4-bipynidin}-2{1H)-ona
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Table 1
Example Structure Name
135 5-{1-cyclohexyl-1H-pyrazol-4-vi)-1-methyl-4-
- phenvipyndin-2(1H}-one
126 -methyl-d-phenyl-5-(1-(tetrahvdro-2H-pyran-4-v1}-1H-
| pvrazol-4-ylipyridin-2{iH}-one
27 N—N 1-methyi-3-{1-(1{methyvisulfonvlipipenidin-4-y1}-1H-
iz \
X pyrazol-4-vi)-4-phenvipyndin-2(1Hy-once
5 2
N
128 I-methyl-4-phenyl-5-(1 phenyi-1H-pyrazol-4-y1)
pyridin-2{1H}-one

46
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Table 1
Example Structure Name
%
— S --——\
1 NN
129 A ) F-methyl-3-( 1-({methyvlsulfonyDmethyH-1H-pyrazol-4-y1-4-
) i . phenylpyridin-2{1H)-one
N
130 I-methyl-5-(1-2-morpholinoethyl)-1H-pyrazol-4-y1}-4-
phenylpyridin-2(1H)-one
131 5'-(I-benzyl-1H-pyrazol-4-v-1"-methyl-
[2,4"-bipyrdin}-2'(1' H}--one
32 5-(1-cthyl-1H-pyrazol-4-vl)-1-methyi-4-
- phenylpyridin-2(1H)-one
133 -methyl-4-phenyl-5-(1H-pyrazol-4-yDpyndin-2( H}-one

-
~3
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Table 1
Example Structure Name
134 N-methyi-2-(4-(1-methvl-6-ox0-4-phenyl-1,6-dihydro-
pyridin-3-v1)-1H-pyrazol-1-vljacetamide
135 NoN-dimethyl-2-¢4-(1-methyl-6-ox0-4-phenyl-1,6-
B dihvdropyridin-3-vi}-1H-pyrazol-i-ylacetamide

136 5-(1,3-dimethyl-1H-pyrazol-4-y1}-1-methyl-4-
phenylpyridin-2(1H)-one

137 5-(1-isobutyl-1H-pyrazol-4-vij-1-methyi-4-

o phenvipyndin-2(1H}-one

138 5-(1-1sopropyl-1H-pyrazol-4-v1}-1-methyl-4-
phenvipyndin-2(1H)-one

48
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Table 1
Example Structure Name

139 t-methyl-4-phenvi-3-(1-propyl-1H-pyrazol-4-vi}
pyridin-2{1H}-one

140 methyl 2-(4-( 1 -methvi-6-ox0-4-phenyl-1,6-dihydro-

pyridin-3-vl) -1H-pyrazol-1-yljacetate
(41 2-{4-(1-methyl-6~oxo-4-phenyl-1,6-dihydropyridin-3-v)-1H-~
pyrazol-1-yl}-N-propylacetamide

" d-cyclopentyl-T-methyl-5«{ I-methyl-1H-pyrazol-4-y1)
pyridin-2{1H}-one

™ 4-cyclohexyi-T-methyl-5-(1-methyl-1H-pyrazol-4-y1}
pyridin-2{1H}-one

49
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Table 1
Example Structure Name
N\
NN
~ v
144 4-cyclopropvi-1-methyl-5-( 1-methvi-1H-pvrazol-4-vi}
| X pyridin-2{1H}-onc
N
145 I-methyl-4-phenyl-5-(1,3 5<4nmethyl-1H-pyrazol-4-v1)
N pyridin-2{1H}-one
" S 1-{cyclopropyimethyl)-1H-pyrazol-4-yi}-1 -methyl-4-
6
phenvipyridin-2{1H}-one
47 5-(1-Cvclopropyimethyl-1H-pyrazol-4-y1}-1-methyl-4-
(4-trifluoromethyl-phenvii-1H-pyridin-2-one
148 4-15-(1-Cyelopropylmethyl-1H-pyrazol-4-y1}-1-methyvl-2-oxo-
1.2-dihvdro-pyridin-4-yH-N-methyl-benzamide
145 5-(1-benzyl-1H-pyrazol-4-yl}-4-(4-Huorophenvly-1-
methylpyridin-2{1H}-one
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Table 1
Example Structure Name
150 4+(5-(1-benzyl-1H-pyrazol-4-y1)-1-methyl-2-ox0-1,2-
) dihydropyridin-4-ylibenzonitrile
151 4-(5-(1-benzyl-1H-pyvrazol-4-vl)-1-methyi-2-oxo-1,2-
5
dibydropyridin-4-vihbenzamide
(52 3-(1-benzyl-1H-pyrazol-4-y1}-1-methyi-4-( 1H-pyrazol-4-y1)
o pyridin-2{1H}-one
153 4-{4-Chioro-phenvl}-5-(1-cyclopropyvimethvi-1H-pyrazol-4-vi}-
- I-methyl-1H-pyridin-2-one
154 4-15-{1-Cyclopropylmethyl-1H-pyrazoi-4-y1}-1-methvi-2-oxo-

1.2-dihydro-pynidin-4-vi}-benzoic acid
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Table 1
Example Structure Name

(55 4+(5-(1-benzyl-1H-pyrazol-4-y1)-1-methyl-2-ox0-1,2-
) dihydropyadin-4-yvlibenzoic acid

156 4-15-(1-Cyelopropylmethyt-1H-pyrazol-4-y1}-1-methyl-2-oxo-
) 1.2-dibydro-pyridin-4-vij-benzonitnle

157 5-(1~{cvciohexylimethvl)-1H-pyvrazol-4-vi}-1-methyi-4-

phenvipyndin-2(1H)-one

(58 2-{4-(5-(1-benzyl-1H-pyrazol-4-v1}-1-methvl-2-oxo-1,2-
) dibydropyridin-4-vi-1H-pyrazol-i-vhacetamide

150 2-(4-(5-(1-benzyl- 1 H-pvrazol-4-vi)-1-methyl-2-ox0-1,2-

dihydropyndin-4-y}-1H-pyrazol-1-vljacetic acid

n
[
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Table 1
Example Structure Name
60 53-{1-benzyl-1H-pyrazol-4-yH-4-(1-{difluoromethyl}-1H-
H
F. pyrazoi-4-vi)-T-methvipvridin-2(i H}-one
F
61 5-{1-benzyi-1H-pyrazol-4-y1}-4-{1-(2-hvdroxy-2-
$J
methylpropyl)-1H-pyrazol-4-yi}-1-methvipynidin-2(1 H}-one
(62 5-(5,6-dihvdro-dH-pyrrolof 1, 2-bipyrazol-3-y1)-1-methyl-4-
B phenylpyndin-2{1H}-one
163 2-(4-(5-(} -benzyl-1H-pyrazol-4-yh)-1 -methvl-2-oxo-1,2-
dihvdropyvrdin-4-y-1H-pyrazol-1-yhacetonitrile
164 5+(1,5-dimethyl-1H-pyrazol-4-y1}-1-methyl-4-

phenvipyndin-2(1H}-one

A
(9]
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165 N

5-(1-Benzyl-1H-pyrazol-4-yi})-1-methyl-4-propoxy-1H-
pyridin-2-one

166 O OH Xy

3-{5-(1-Benzy!l-1H-pyrazol-4-y}-1-methyl-2-ox0-1,2-
dihydro-pyridin-4-yloxyj-propionic acid

7N
NN
167 - [5—(:1mBenzyi—ll H-pyrazol-4-yi)-1-methyl-2-oxo-1,2~
dihydro-pyridin-4-vloxyl-acetonitrile
NC._O
| B
N e
O
7N
N-N
LoD 5~(1-Benzyl-1H-pyrazol-4-yl}-4-ethylsulfanyl-1-methyl-

168 ‘“\\/

IH-pyridin-2-one
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169 [5-(1-Benzyl-1H-pyrazol-4-yi}-1-methyl-2-0x0-1,2-
dibydro-pyridin-4-ylsulfany!]-acetic acid
179 5-(1-benzyl-1H-pyrazol-4-yi)-1-methyl-4-
{((methylaminojoxv)pyridin-2(1H)-one
I
F
NN
171 P 5-[1-(2,2-Difluoro-cyclopropylmethyl}- 1 H-pyrazol-4-yl -
4-ethoxy-1-methyl-1H-pyridin-2-one
\/O % S
N s
o
VA
0 N

172 ~5 ;
ey

I-(5-(1-benzyl-1H-pyrazol-4-yl}-1-methyl-2-ox0-1,2-
dibydropyridin-4-yl)-N-methylpyrrolidine-3-sulfonamide

o
Ph
¢ .

FoC=g~NH > (R)-N-(1-(5-(1-benzyl-1H-pyrazol-4-yl)-1-methyl-2-oxo-
- i N { y py Y .
173 \;‘\; L 1,2-dihvdropyridin-4-ylpyrrolidin-3-y1)-1,1,1-
| \EE trifluoromethanesulfonamide
I
P
O A\
N-N

(R)}-N-(1-(5-(1-benzyl-1H-pyrazol-4-yl}-1-methyl-2-oxo-
1,2-dihydropyridin-4-ylpyrrolidin-3-
yhmethanesulfonamide

A
(93]




WO 2018/195155

PCT/US2018/028097

N ¥
178 4-methoxy-1-methvi-5-(1-{1-phenylethyvl)-1H-pvrazol-4-vi)
e N pyridin-2{ 1 H}-one
o
T N—CN
{
176 N—-?;‘\E 2-[4-(4-Ethoxy-1-methyl-6-ox0-1,6-dihydro-pyridin-3-yi)-
L\/) pyrazol-1-yl]-6-1sopropyl-benzonitrile
LN
O
0.:—‘-
R
Cr
N-N
177 o 2-{4-(4-Ethoxy-1-methyl-6-oxo-~1,6-dihydro-pyridin-3-yl}-
pyrazol-1-yl]-6-methoxy-benzonitrile
\/O i e
N .
9]
Ci
T H—CN
O
~N
178 S P 2-Chloro~-6-{4-(4-ethoxy-1-methyl-6-ox0-1,6~-dithydro-
pyridin-3-vi}-pyrazol-1-yi}-benzonitrile
\\,/Q I [y
AN
O
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= CN
W,
N—N
179 9 2-{4-(4-Ethoxy-1~-methyl-6-ox0-1,6-dihydro-pyridin-3-yi})-
pyrazol-1-yl}-6-methyl-benzonitrile
\\/0 BN
| N
O
=Y
8
4/ o
N-—N
O "
180 X 4-Ethoxy-5-[ | -(2-methanesulfonyl-phenyl)-1H-pyrazol-4-
O ' yii-1-methyl-1H-pyridin-Z-one
N
E N
O
e
TN
© N—N
181 Xy 4-ethoxy-1-methyl-5-(1-(1-(methylsulfonyl}piperidin-3-

yh-1H-pyrazol-4-yhpyridin-2{1H)-one

182 2-{4-(4-Ethoxy-1-methyl-6-oxo-~1,6-dihydro-pyridin-3-yl}-
pyrazol-1-yl]-4-methoxy-benzonitrile
183 2-[4-(4-Ethoxy-1-methyl-6-ox0-1,6-dihydro-pyridin-3-yi)-

pyrazol-1-vi}-4-phenoxy-benzonitrile

A
~d
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184 4-Cyclopropoxy-2-{4-(4-ethoxy-1-methyl-6-0x0-1,6-
dihydro-pyridin-3-yl)-pyrazol-1-yl}-benzonitrile
<Ph
S
185 S NO, 5-{1-benzyl-3-nitro-1H-pyrazol-4-yl)-4-ethoxy-1-
O methylpyridin-2(1H}-one
|
N ™~
186 5~(3-amino-1-benzyl-1H-pyrazol-4-yl)-4-ethoxy~1-
methylpyridin-2{1H)-one
187 N-{1-Benzyl-4-(4-ethoxy-1-methyl-6-oxo-1 6-dihydro-
pyridin-3~-yh-1H-pyrazol-3-yl}-acetamide
188 5-(1-Benzyl-1H-pyrazol-4-yl}-4-(2-methoxy-phenyl}-1-
methyl- 1H-pyndin-2-one
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189 5-(1-Benzyl-1H-pyrazol-4-y1}-4-(2 6-dimethyl-phenyl}-1-
methyl-1H-pyridin-2-one

190 5-[1-(2,2-Difluoro-cyclopropylmethyl)- 1 H-pyrazol-4-ylj-
I-methyl-4-phenyl-1H-pyridin-2-one

191 5-[1-2,2-Diflucro-cyclopropyimethyl}-1H-pyrazol-4-yl}-
4-(4-methoxy-phenyl)-1-methyl-1H-pyridin-2-one

192 5-[1-2,2-Diflucro-cyclopropyimethyl}-1H-pyrazol-4-yl}-
t-methyl-4-{1-methyl-1H-pyrazol-4-y1}-1H-pyridin-2-one

193 5~(1-Benzyl-1H-pyrazol-4-y1)-1-methyl-1H, 1'H-
[4,4' bipyridinyl-2,2'-dione
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194 5'-(1-Benzyl- 1H-pyrazol-4-yi)-1'-methyl-1H, 1'H-
[3,4'bipyridinyl-6,2'-dione

195 5-(1-Benzyl-1H-pyrazol-4-yl}-1, 6-dimethyl-1H-pyridin-2-
one

196 3-Dimethylamino-1-methyl-5-[1-(1-phenyl-ethyl}-1H-
pyrazol-4-vi-1H-pyridin-2-one

197 3-Cyclopropyi-1-methyl-S-[1-(1-phenyl-ethyl}-1H-
pyrazol-4-yi}-1H-pyridin-2Z-one

60
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<P’h
N—-N
N
198 o I-Benzyl-4-(1,5-dimethyl-6-ox0-1,6-dihydro-pyridin-3-
E S yh-1H-pyrazole-3-carboxylic acid ethy! ester
N e
o
199 2-Benzyl-4-(1,5-dimethyl-6-ox0-1,6-dihydro-pyridin-3-
y)-2H-pyrazole-3-carboxylic acid ethyl ester
200 4-amino-5-(1-benzyl-1H-pyrazol-4-vl)-1-methylpyridin-
HoN ] o 2{1H)-one
N "~
O
I N
— N—N
& | |
201 H 3-{(5-(1-benzyl-1H-pyrazol-4-yl}-1-methyl-2-oxo-1,2-
HO N dihydropyridin-4-yl}aminojpropanoic acid
"\
O
TN—ON
Cr
N
207 N 2-[4~{4-Isopropoxy-1-methyl-6-oxo-~1,0-dihydro-pyridin-
o 3-yh-pyrazol-1-yl]-benzonitrile
\T/ L
AR
O

61
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S
\42% oH
NN
203 P 2-[4~{4-Isopropoxy-1-methyl-6-oxo-~1,0-dihydro-pyridin-
3-yly-pyrazol-1-ylj-benzoic acid
204 2-{4-[1-Methyl-4-(1-methyl-1 H-pyrazol-4-yi }-6-0x0-1,0-
dihydro-pyridin-3-yl-pyrazol-1-yi} -benzonitrile
305 2-{4-(1-Methyl-0,2'-dioxo-1,6,1,2'-tetrahydro-
(4.4 bipyridinyl-3-yl}-pyrazol-1-ylj-benzoniirile
206 2-[4-(1'-Methyl-6,6'-dioxo-1,6, 1, 6'-tetrahydro-
[3,4"bipyridinyl-3'-yl)-pyrazol-1-vil-benzonitrile
207 2-[4-(4-Cyclopropyl-1-methyl-6-oxo-1,6-dihydro-pyridin-
3-yh-pyrazol-1-yl]-benzonitrile
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308 2-{4-[1-Methyl-4-(1-methvl-1 H-pyrazol-4-y1)-6-ox0-1,6~
dibydro-~-pyridin-3-yl}-pyrazol-1-yl}-benzoic acid

309 2-{4-(1,1"-Dimethyl-6,6'-dioxo-1,6,1" 6'-tetrahydro-
[3,4'bipyridinyl-3'-yl}-pyrazol-1-yl|-benzonitrile

310 2-{4-(5,1-Dimethyl-6,0'-dtoxo-1,6,1" 6'-tetrabydro-
(3.4 bipyridinyl-3'-yl}-pyrazol-i-yl}-benzonitrile

211 2-{4-(4-Cyclopropyl-1-methyl-6-oxo-1,6-dihydro-pyridin-
3~-yD-pyrazol-1-yli-benzoic acid

312 2-{4-(1-Methyl-6-ox0-4-phenyl-1,6-dihvdro-pyridin-3-yi}-
pyrazol-1-yi}-benzonitrile

@
(%]
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213 2-{4-(1-Methyl-6-0x0-4-p-tolyl-1,6-dihydro-pyridin-3-yl)-
pyrazol-1-yi}-benzonitrile
214 2-{4-[4-(4-Chloro-phenyl)-1-methyl-6-0x0-1,6-dihydro-
pyridin-3-yi]-pyrazol-1-vl}-benzonitrile
315 2-{4-[4-(4-Fluoro-phenyl}-1-methyl-6-oxo-~1,6-dihydro-
pyridin-3-yl}-pyrazol-1-vl}-benzonitrile
716 2-{4-]4-(3-Chloro-phenyl}-1-methyl-6-oxc-1,6-dthydro-
pyridin-3-yl]-pyrazol-1-vl}-benzonitrile
V=
Wan
N a
217 & (;’\H/H\GH 4-{5-[1-(2-Cyano-phenyl)-1H-pyrazol-4-yl]-1-methyl-2-
& Ay oxo-1,2-dihydro-pyridin-4-yl}-benzoic acid
N
aad
)
218 4-{5-[1-(2-Cyano-phenyl)-1H-pyrazol-4-yl]-1-methyl-2-

oxo-1,2~dihydro-pyridin-4-yl } -benzamide

64
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&é}ﬂgi\!
Yo
319 N ﬁ\ﬁf 4-{5-[1-(2-Cyano-phenyl)- 1 H-pyrazol-4-yl]-1-methyl-2-
AT oxo-1,2-dihydro-pyridin-4-yl } -N-methyl-benzamide
)
236 2-[4-(2'-Methoxy-1-methyl-6-oxo-1,6-dihydro-
[4,4" bipyridinyl-3-yl}-pyrazol-1-yl}-benzonitrile
335 2-{4-(1,V'-Dimethyl-6,2'-dioxo-1,6,1' 2'-tetrahydro-
[4,4" bipyridinyl-3-yl}-pyrazol-1-yl}-benzonitrile
Ve
NN ) .
&) - _N/Zl 2-[4-(1'-Cyclopropyl-1-methyl-6,2'-dioxo0-1,6,1',2'-
222 K\[/ L tetrahydro-[4,4'|bipyridinyl-3-yl)-pyrazol-1-yi]-
N/ \/;( @ benzonitrile
~ \ﬁ'
0
293 2-[4-(1-Methyl-6-oxo-4-phenyl-1,6-dihydro-pyridin-3-yi})-
pyrazol-1-vl]-benzoic acid
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994 2-{4-(1-Methyl-0-oxo-4-p-tolyl-1,6-dihydro-pyridin-3-yl}-
pyrazol-1-yij-benzoic acid

235 2-(4-(4~(4-chloropheny!}-1-methyl-6-0x0-1,6-
dihydropyridin-3-yl)-1H-pyrazol-1-yl}benzoic acid

336 2-{4-[4-(4-Fluoro-phenyl }-1-methyl-6-oxo0-1,6-dihydro-
pyridin-3-yl]-pyrazol-1-yl}-benzoic acid

33 2-{4-(1'-Methyl-6"-ox0-1",6"-dihydro-[ 3,4 Ibipyridinyl-3'-
yh-pyrazol-1-yl}-benzoic acid

228 O |2-§4-(6-Methoxy-1-methyl-6'-oxo-1' 6-dihydro-

[3,4'bipyridinyl-3'-yl}-pyrazol-1-yl|-benzoic acid

66
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C}itcco@-ﬁ
N—N

339 2-{4-[4-(4-Methoxy-phenyl)-1-methyl-6-oxo-1,6-dihydro-
pyridin-3-yl}-pyrazol-1-yl}-benzoic acid

930 2-{4-(6-Ethoxy-1"-methyl-6"-oxo-1',6'-dihydro-
[3,4' bipyridinyl-3'-yl}-pyrazol-1-yl]-benzoic acid

931 2-{4-(6-Isopropoxy~1'-methyl-6'-ox0-1",6"-dihydro-
[3.4" bipyridinyl-3'-yl)-pyrazol-1-yl]-benzoic acid

533 2-{4-(6-Isobutoxy-1"-methyl-6'-oxo-1' 6'-dihydro-
[3.4" bipyridinyl-3'-yl)-pyrazol-1-yl]-benzoic acid

233 2-{4-[4-(4-Methoxy-phenyl)- 1 -methyl-6-ox0-1,6-dihydro-
pyridin-3-yi]-pyrazol-1-vl}-benzonitrile

234 2-[4~{6-Ethoxy-1'-methyl-6'-ox0-1",6'-dihydro-

[3,4"bipyridinyl-3'-yl}-pyrazol-1-vi]-benzonitrile

o
~d
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335 2-{4-(6-Isopropoxy-1'-methyl-6'-oxo-1",6'-dihydro-
[3,4'bipyridinyl-3'-yl}-pyrazol-1-yl]-benzonitrile

336 2-[4-(6-Isobutoxy-1"-methyl-6"-oxo-1',6'-dihydro-
[3.4' bipyridinyl-3'-yl}-pyrazol--yl}-benzonitrile

937 2-{4-(1'-Methyl-0"-ox0-1'",6"-dihydro-[3,4 Tbipyridinyl-3'-
yi)-pyrazol-1-ylj-benzonitrile

238 2-{4-(6-methoxy-1'-methyl-6'-oxo-1",6"-dihydro-[ 3,4'"-
bipyridin}-3'-yl }-1H-pyrazol-1-yl)benzonitrile

236 2-{4-(1, 1", S-trimethyl-6,6"-dioxo-1,1',6,6'-tetrahydro-{3,4'-
bipyridin}-3'-yl }-1H-pyrazol-1-yl)benzonitrile

240 2-{4~(5-fluoro-1'-methyl-6,6'-dioxo-1,1',6,6'-tetrahydro-
[3,4-bipyridin}-3'-yl}-1H-pyrazol-1-vlbenzonitrile

63
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341 2-{4-[4-(3-Methoxy-phenyl}-1-methyl-6-ox0-1,6-dihydro-
pyridin-3-yl]-pyrazol-1-vl}-benzonitrile
343 2-(4-(5-methoxy-1"-methyl-0'-oxo-1",6'-dihydro-[3,4'-
bipyridin}-3'-v1)-1H-pyrazol-1-yl}benzonitrile
343 2-(4-(4-(3 4-dimethoxyphenyl)-1-methyl-6-oxo-1,6~
dibydropyridin-3-yl}-1H-pyrazol-1-yhbenzonitrile
Y44 2-{4-[4-(2-Methoxy-pyrimidin-5-yi}-1-methyl-6-0x0-1,6-
dibydro-pyridin-3-yl]-pyrazol-1-yt}-benzontirile
345 2-(4-(1-methyl-4-(2-(methylamino)pyrimidin-5-yl}-6-oxo-
1 6-dihydropyridin-3-yl)-1H-pyrazol-1-yhbenzonitrile
i
U
O T ol bt Methyleb-oxot-G.4 5. —
346 \ R 2-{4-{1-Methyl-6~0x0-4-(3,4,5-trimethoxy-phenyl)-1,6-
(,’\ dihydro-pyridin-3-yl]-pyrazol-1-yi}-benzonitrile
i

69
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347 2-{4-(4-Ethoxy-1-methyl-6-oxo-1,6-dihydro-pyridin-3-yi}-
pyrazol-1-yl]-4-methoxy-benzoic acid

348 4-Cyclopropoxy-2-[4-{4-ethoxy-1-methyi-6-ox0-1,6-
dihydro-pyridin-3-yl)-pyrazol-1-vl]-benzoic acid

249 2-(4-(4~-ethoxy-1-methyl-6-ox0-1,6-dihydropyridin-3-yl)-
tH-pyrazol-1-ylbenzoic acid

350 5-(1-(2-chiorophenyl)-1H-pyrazol-4-yl}- 1 -methyl-4-((1-
methyi- 1H-pyrazol-4-ylmethoxy)pyridin-2( 1H}-one

251 3-{(4-(4-ethoxy-1-methyl-6-oxo-1,0-dihydropyridin-3-yl}-

) H-pyrazol-1-yDbenzonitrile
o

70
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TN
O
$
353 Xy 4-ethoxy-5-{1-(2-tluorophenyi)-1H-pyrazol-4-vl}-1-
o methylpyridin-2{1H}-one
o X
- -
9
Q
A
$
253 R 4-ethoxy-1-methyl-5-(1-(pyridin-2-yl}-1H-pyrazol-4-
yvhipyridin-2{1H}-one
O yhp (1H)
- -
O
T —CN
\_/
)
984 i 2-{4-(1,5-Dimethyl-6-oxo-1,6-dihydro-pyridin-3-yi)-
pyrazol-1-yi}-benzonitrile
! =
N
8
T M —COOH
\_/
N~—N
y
255 X 2-[4-(1,5-Dimethyl-6-oxo-1,6~dthydro-pyridin-3~yl})-
pyrazol-1-yl]-benzoic acid
f =%
N
O
T Ny=N
Q
)
254 \ 2-[4-(5-Ethyl-1-methyl-6-ox0-1,6-dihydro-pyridin-3-yl}-
i pyrazol-1-yi}-benzonitrile
o |
N \n//i\’/
/
O
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- O
\_4/ ToH
$
387 Y 2-{4-(5-Ethyi-1-methyl-6-oxo-1,6-dihydro-pyridin-3-yi)-
pyrazol-1-yl]-benzoic acid
= 'I
N i
- \n/\/
G
T y—CN
myT
- N-N
o I T
&8 2-{4-(1,5-Dimethyl-6-oxo-1,6-dihydro-pyridin-3-yi)-
A% pyrazol-1-yl]-4-phenoxy-benzonitrile
| N
O
o ,<=” J-cooH
(A
O o
3G — X 2-14-(1,5-Dimethyl-6-ox0-1,6-dihydro-pyridin-3-yi)-
E fa pyrazol-1-yl}-4-phenoxy-benzoic acid
N\
o
360 4-Methoxy-2-[4-(1'-methyl-6,6"-dioxo-1,6,1',6"-tetrahydro-
[3.4" bipyridinyl-3'-y-pyrazol-1-yl}-benzontrile
361 4-Methoxy-2-{4-{ 1-methyl-6-oxo-4-phenyi-1,6-dihvdro-

pyridin-3-yl}-pyrazol-1-yl}-benzonitrile
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2-{4-[4-(4-Chloro-phenyl)-1-methyl-6-ox0-1,6-dihydro-
pyridin-3-yl]-pyrazol-1-yl}-4-methoxy-benzonitrile

) F
263 gf S
X

2-{4-[4-(4-Fluoro-phenyl}-1-methyl-6-oxo-1,6-dihydro-

A pyridin-3-yl]-pyrazol-1-yl}-4-methoxy-benzonitrile
1
0
Me =
\0#\(\: 1 =N
N—-i‘{l i
364 %) Ay 4-Methoxy-2-[4-(6-methoxy-1-methyl-6"-oxo0-~1",6'-
r;»”\J/'%yN dihydro-| 3,4"bipyridinyl-3'-vl)}-pyrazol-1-yl]-benzonitrile
My
Y
S 2-[4-{6-Ethoxy-1'-methyl-6-ox0-1',6'-dihydro-

{3, 4" bipyridinyl-3'-yh-pyrazol-1-yl}-4-methoxy-
benzonitrile

266 N

4-Methoxy-2-[4-(2'-methoxy-1-methyl-6-oxo-1,6-dihydro-
(4.4 bipyridinyl-3-yl}-pyrazol-1-yli-benzonitrile

4 OH
N—N
X \!
267 24
o Y
o]

4-Methoxy-2-{4-{ 1-methyl-6-oxo-4-phenyi-1,6-dihvdro-
pyridin-3-yh-pyrazol-1-yi}-benzoic acid

~d
(9]
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8]
Me 7= y/

N /4
O"&\__ / O
N

P

N

368 &> 0 2-{4-[4-(4-Chloro-phenyl)-1-methyl-6-ox0-1,6-dihydro-
A w A pyridin-3-yl]-pyrazol-1-vl}-4-methoxy-benzoic acid
o
o QCOOH
/ .
)
369 % @& F 2-{4-[4-(4-Fluoro-phenyl}-1-methyl-6-oxo-1,6-dihydro-
P pyridin-3-yl]-pyrazol-1-yi}-4-methoxy-benzoic acid
1
0
_— O
Me =~ /& Vi
0’&\_2#\0:4
e |
279 *\f If»\,o 4'~F3w{eth,0xy—2—[§~(6l—m ethoxy- I“—tnethybé’—@xw1',6‘-‘ '
Py dihydro-| 3,4"|bipyridinyl-3'-yl}-pyrazol-1-yl]-benzoic acid
A
9]
- {}-CGOH
S 2-[4-{6-Ethoxy-1'-methyl-6-ox0-1',6'-dihydro-
z M - . .y .
271 P J;J/ {3, 4" bipyridinyl-3'-yl)-pyrazol-1-yl}-4-methoxy-benzoic
N j acid
-
Q
e Vi 2
\)-’kﬂ/{\ ‘DH
DN
273 & 4-Methoxy-2-[4-(2'-methoxy- 1 -methyl-6-0x0-1,6-dihydro-
fy\!/% N [4 4"bipyridinyl-3-yl)-pyrazol-1-yl}-benzoic acid
Wg
F
273 2-[4-(1,1-Dnmethyl-6,2'-dioxo-1,0,1',2'-tetrahydro-

[4,4" bipyridinyl-3-yl)-pyrazol-1-vli-6-fluoro-benzonitrile

74
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374 2-Fluoro-6-{4-(6-methoxy-1'-methyl-6'-oxo-1',6'-dihydro-
[3,4'bipyridinyl-3'-yl}-pyrazol-1-yl|-benzonitrile

38 2-{4-[4-(4-Chloro-phenyl)-1-methyl-6-ox0-1,6-dihydro-
pyridin-3-yl}-pyrazol-1-yl}-6-fluoro-benzonitrile
2-Chloro-6-[4-(1,1'-dimethyl-0,2'-dioxo-1,6,1",2"-

276 tetrahydro-{4.4' [bipyridinyl-3-yD-pyrazol-1-yl]-
benzonitrile

Ci

577 2-Chloro-6-[4-(6-methoxy-1'-methyl-6"-oxo-1',6'-dihydro-
[3. 4" bipyridinyl-3'-yh-pyrazeol-1-yl-benzonitrle

38 2-fluoro-6-{(4-(4-(3-methoxy-4-methylphenyl)-1-methyl-6-

oxo-1,6-dihydropyridin-3-yi}- 1H-pyrazol-1-yhbenzonitrile
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2-chloro-6-(4-(4-(3-methoxy-4-methylphenyh)-T-methyl-

279 o-gxo-1,6-dihydropyridin-3-vl}-1H-pyrazol-1-
yhbenzonitrile

380 2-chloro~-6-(4-(4-(2-ethylpyrimidin-S-y1)-1-methyl-6-oxo0-
I, 6-dihydropyridin-3-yl)}-1H-pyrazol-1-yDbenzonitrile

381 2-{4-(4-ethoxy-1-methyi-6-oxo-1,6~-dithydropyridin-3-y1)-
IH-pyrazol-1-ylbenzonitrile

383 2-(4-(4-ethoxy-1-methyl-6-oxo0-1,6~-dihydropyridin-3-yl}-
IH-pyrazol-1-ylbenzamide

283 2-(4-(1-methyl-4-(Z-morpholinoethoxy)-6-ox0-1,0~

dihydropyridin-3-yl)- 1H-pyrazol-1-ylbenzonitrile

76
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384 5-[1-{2-Methanesulfonyl-phenyl)-1H-pyrazol-4-yi}-1,1'-
dimethyl-1H, 1H-[4,4 bipyridinyl-2,2-dione
285 S'-[1-(2-Methanesulfonyl-phenyl)-1H-pyrazol-4-yl]-6-
methoxy-1"-methyl-1'H-[3,4'lbipyridinyl-2'-one
286 4-(4-Chloro-phenyt)-5-[1-(2-methanesulfonyl-phenyl)-
IH-pyrazol-4-yl}-1-methyl-1H-pyridin-2-one
387 §'-[1-(2-Methanesulfonyl-phenyl}-1H-pyrazol-4-y1}-1,1'-
dimethyl-1H, 1H-[3,4'bipyridinyl-6,2'-dione
do . . . i
288 \\) A F N-cyano-2-{(4-(4-(4-fluorophenyl)-1-methyl-6-oxo-1,6-
“ | dihydropyridin-3-yl}-1H-pyrazol-1-ylibenzamide
=
!
5

-~
~3
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e, HN—ZEN
oy
NN
280 4‘\}) =N N-cyano-2~{(4-(1-methyl-4-(1-methyt-1H-pyrazol-4-vi}-6-
/' o N oxo-1,6-dihydropyridin-3-yl)-1H-pyrazol-1-yhbenzamide
P
/N :
i
O
— HiN—==N
WA
N-N
290 w %/\YQ\ N-cyano-2-{(4-(4-(4-methoxyphenyl}- I -methyl-6-0x0-1,6-
M/s dihydropyridin-3-vl)-1H-pyrazol-1-yi}benzamide
/&\ﬂ,ﬁ
o
e HN—Z=N
WS
N~
391 %\/‘) o 2-(4-(4-(4-chlorophenyl}- I -methyl-6-0x0-1,6-
/ N | dibydropyridin-3-yl)-1H-pyrazol-1-yi)-N-cyanobenzamide
o
. HN—ZEN
Qs
N
397 g oy N-cyano-2-(4~(2-methoxy- 1 -ruethyl-6-oxo0-1,6-dihydro-
]///'\/g\/ik P [4,4"-bipyridin}-3-y1}-1H-pyrazol-1-ylibenzamide
4 ! 0
e
!
O
o HN-—=
M-~ . . . -
R 4\\/\3 N-cyano-2-(4-(1, I'-dimethyl-2' 6-dioxo-1,1",2' 6-
293 ] f\ N7 tetrahydro-[4,4'-bipyridin]-3-y1)-1H-pyrazol-1-
PNy yhbenzamide
4
py
0
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o HN—ZEN
X
N-N
364 Q\) O N-cyano-2-{4-(6-methoxy-1'-methyl-6'-oxo-1",6'-dihydro-
P o {{i [3,4'-bipyridin}-3'-yl)-1H-pyrazol-1-yl)benzamide
N
|
3
N-cyano-2-{(4-(1-methyl-4-(2-(methylamino}pyrimidin-5-
295 yh-6-0x0-1,6~-dithydropyridin-3-y1)~-1H-pyrazol-1-
vhbenzamide
396 N-cyano-2-{4-{6-ethoxy-1'-methyl-6"-oxo-1',6'-dihydro-
[3,4-bipyridin}-3'-vi)-1H-pyrazol-1-yl}benzamide
=y HNey
o
4w
<N—N
397 W A 5-1-(2-(1H-tetrazol-S-yljphenyl}-1H-pyrazol-4-yi )-4-(4-
AN J chlorophenyl)~-1-methylpyridin-2{1H}-one
o
398 4-(4-Methoxy-phenyl)-1-methyl-5-{ 1-[2-(1H-tetrazol-5-
yh-phenyl}-tH-pyrazol-4-yl}-1H-pyridin-2-one

79
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299 4-(4-Fluoro-phenyl}-1-methyl-5-{ 1-[2-(1H-tetrazol-5-y1)-
phenyil-1H-pyrazol-4-yi }- 1H-pynidin-2-one
300 I-Methyl-4-(1-methyl-1H-pyrazot-4-y)-5-{ 1-[2-(1H-
tetrazol-5-yl}-phenyli-1H-pyrazol-4-yi } - 1H-pyridin-2-one
301 4-Cyclopropyl-1-methyl-5-{1-[2-(1H-tetrazol-5-y1}-
phenyl}-1H-pyrazol-4-yl }- 1 H-pyridin-2-one
HN—S2,
pr_n NS
O
N —,QQ
N-N
302 9 N-{2-[4-(4-Cyclopropyl-1-methyl-6-0x0-1,6-dihydro-
pyridin-3-yl}-pyrazol-1-yl}-benzoyl } -methanesulfonamide
' ~2
N ™~
G
-
= HN"'S\\QC}
G
N\ "&Q
303 N-N o _ o
Q\\) Ethanesulfonic acid 2-{4-(4-cyclopropyl-1-methyl-6-0x0-
[ 1,6-dihydro-pyridin-3~-yl}-pyrazol-1-yl]-benzoylamide

80
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304 N-{{dimethylaminosulfonyl}-{ 2-{4~(4-cyclopropyl-1-
methyl-6-0x0(3-
hydropyridyl)pyrazolviiphenyl jcarboxamide
305 3-(4-(1,1"-dimethyl-2',6-dioxo-1,1',2" 6-tetrahvdro-[4,4'-
bipyridin}-3-yl}-1H-pyrazol-1-yi}-4-methoxybenzonitrile
306 . 4-Methoxy-3-{4~(6~-methoxy-1'-methyl-6'-ox0-1',6'-
' ; dihydro-[3,4 Ibipyridinyl-3'-yl}-pyrazol-1-yl|-benzonitrile
éi)
397 3-{4-[4-(4-Chloro-phenyl)-1-methyl-6-oxo-1,6-dthydro-
pyridin-3-vl}-pyrazol-1-yl }-4-methoxy-benzonitrile
308 6-methoxy-1-methyl-5'-(1-(1-phenylethyl}-1H-pyrazol-4-
vD)-[3,4"-bipyridin}-2'{1'H)-one.

81
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309 I-methyl-4~(2-(methylamino)pynmidin-5-y)-5-(1-(1-
phenylethyl)-1H-pyrazol-4-yDpyridin-2{(1H)-one

316 L -dimethyl-5-(1-(1-phenylethyl}-1H-pyrazol-4-y1)-[4.4"-
bipyridine}-2,2'(1H, 1'H)-dione

311 4-(2-{ethylamino)pyrimidin-3-yl}-1-methyl-5-(1-(1-

phenyiethyl)-1H-pyrazol-4-yDpyridin-2(1H}-one

312 b ’N‘ﬂj\ N 4-2-({2-m ethoxygthyi)amin o)pyri midin:ﬁ}yi} -raethyl-5-
{(1-(1-phenylethyl)-1H-pyrazol-4-yhpyridin-2{1H}-one
M
¥

-~
313 ZN\ ) o \(/\,?L\ 6-(3-{dimethylamino}propoxy)-1"-methyl-5'-(1-(1-
PN /Q\,EN phenylethyl)-1H-pyrazol-4-y1}-[3,4"-bipyridin}-2'(1'H}-one
A
O
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T hy—c
2

-y

314 X & 5-(1-(2~chlorophenyl)-1H-pyrazol-4-yl)-1,1'-dimethyl-
P . [4,4'-bipyridine}-2,2'(1H, 1'H)-dione

E

N
G

315 S-(1~(2-chlorophenyl)- 1H-pyrazol-4-y1}-4-(2-
methoxypyrimidin-S-vl)-1-methylpyridin-2(1H}-one

316 5'-(1-(2-chlorophenyl)-1 H-pyrazol-4-y1}-6-methoxy-1',5-
dimethyl-[3 4'-bipyridin]-2'(1'H}-one

317 5-{1-(2-chiorophenyl}- 1 H-pyrazol-4-y1}-2'-methoxy-1-
methyi-[4,4"-bipyridin}-2(1H}-one

318 5-(1-(2-tluorophenyl)-1H-pyrazol-4-yi)-1, 1'-dimethyl-
[4.4-bipyridine}-2,2'(1H, 'H)~dione

319 5'-(1-(2-fluorophenyl)-1H-pyrazol-4-yl)-6-methoxy-1'-

methyl-[3,4-bipyridin}-2'(1'H}-one

o]
(9]
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3720 5-(1-(2-flucrophenyl}- 1H-pyrazol-4-yi)-4-(2-
methoxypyrimidin-3-yh)-T-methyvlpyridin-2{1 H}-one

331 5-(1-(2-hydroxycyclohexyl}-1H-pyrazol-4-yi)-1-methyl-4-
phenyipyridin-2(1H}-one

333 2-chloro-6-{4-[4-[2-(cyclopropylamino)pyrimidin-S-y1]-1-
methyl-6-ox0-3-pyridvlipyrazol-1-yibenzonitrile

333 2-{4-(4-(2~(ethylamino)pyrimidin-53-yl)-1-methyl-6-oxo0-
1 6-dihydropyridin-3-yl)-1H-pyrazol-1-yhbenzonitrile
2-(4-(4-(2~((2~methoxyethyl Jamino)pyrimidin-5-v1)-1-

324

methyl-6-ox0-1,6-dihydropyridin-3-yl)}- 1H-pyrazol-1-
yhbenzonitrile

84
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2-chloro-6-{4-(4-(Z-(ethylaminojpyrimidin-S-yi}-1-

325 methyl-6-oxo-1,6~dihydropyridin-3-yl)-1H-pyrazol-1-
yhbenzonitrile
Cl
’:'(L ==N
N\ |
N 2~chloro-6-(4-(4-(2-({(2-methoxyethylaminojpyrimidin-5-
326 5 E"\ir_’“\/\a/ yh-1-methyl-6-0x0-1,6-dihydropyridin-3-yl -1 H-pyrazol-
& S I-yl}benzonitrile
P N
o]
o
2~chloro-6-(4-(4-(2~
327 {({cyclopropylmethyDamino)pyrimidin-5S-yi}--methyl-6-
oxo-1,6-dihydropyridin-3-yl}-1H-pyrazol-1-ylbenzonitrile
2-chloro-6-(4-(4-(2-(dimethylamino)pyrimidin-5-y1}-1-
328 methyl-6-oxo-1,6~dihydropyridin-3-yl)-1H-pyrazol-1-
yhbenzonitrile
ci
Q_ =N
Z*e'----“\{ " 2-chloro-6-(4-(4-(2-{cyclopentylaminoypyrimidin-S-yi-1-
329 Y My N\O methyl-6-0x0-1,6-dihydropyridin-3-y1}-1H-pyrazol-1-
@ N yibenzonitrile
N
)
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Gl
{ }ém
N—N ™\ 2-chloro-6-(4-(1-methyl-6-ox0-4-(2-(pyrrolidin-1-
330 NS NN svrimidineS-vD-1 6-dihy D3 T Honvr:
# yDpyrimidin-5-y1}-1,6-dihydropyridin-3-yi}-1H-pyrazol-1-
N yibenzonitrile
0
I
<\; /( N
NN H 2-chioro-6-(4-(4-(2-(isopropylamino)pyrimidin-5-y1)-1-
331 > /N\H/N\r methyl-6-0x0-1,6-dihydropyridin-3-yl}- 1 H-pyrazol-1-
AT % yhbenzonitrile
e
o
i
Q-
AR H 2-chloro-6-{(4-(1-methyl-4-(2-(methylaminopyrimidin-5-
332 X /N\H/N\ yh-6-0x0-1,6~-dihydropyridin-3-yl)-1H-pyrazol-1-
N yiYbenzonitrile

333 2-{4-[4-[2-(ethvlamino)pyrimidin-5-yl{-1-methyl-6-0x -3~
pyridylipyrazol-1-yl}-6-fluoro-benzonitrile
334 2-[4-[4-{2-(dimethylamino)pyrimidin-S-yi}-T-methyl-6-

oxo-3-pyridyljpyrazol-1-yl}-6-fluoro-benzonitrile

86
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2-chloro-6-{4-( 1 -methyl-4-(2-morpholinopyrimidin-5-yi)-
o-gxo-1,6-dihydropyridin-3-vl}-1H-pyrazol-1-
yhbenzonitrile

335

2-fluoro-6-{4-[ 1-methyl-6-ox0-4-{2-pyrrolidin-1-
vipyrimidin-5-yl}-3-pyridyl jpyrazol-1-vl]benzontrile

336

2~chloro-6-(4-(1-methyl-4-(2-(4-methylpiperazin-1-
yhpyrimidin-5-yl)-6-ox0-1,6-dihydropyridin-3-y)-1H-
pyrazol-1-ylibenzonitrile

337

2-chloro-6-(4-( 1-methyl-6-ox0-4-(2-(piperidin-1-
yhpyrimidin-5S-y1}-1,6-dihydropyridin-3-yi)-1H-pyrazol-1-
yhbenzonitrile

338

2-chloro-6-{4-{4-[6-(isopropylarino)-3-pyridyl]-1-
methyl-6-ox0-3-pyridyl}-pyrazol-1-yljbenzonitrile

339

A
-~
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2-chloro-6-(4-(6-(cyclopentylamino)-1'-methyl-6'-oxo~
', 6'-dihydro-{3 4'-bipyridin}-3'-y1}-1H-pyrazol-i-
vhbenzonitrile

340

2-chloro~-6-(4-(1'-methyi-o-(methylamino)-6'-oxo-1', 6'-
dibydro-| 3,4"-bipyridin}-3'-yl}-1H-pyrazol-1-
yhbenzonitrile

341

2-chloro-6-{(4-(6-{ethylamino}-1'-methyl-6'-oxo-1', &'~
dihydro-{3,4"-bipyridin}-3'-yl)-1H-pyrazol-1-
yhbenzonitrile

342

2-{4-(6-(cyclopentylamino}-1-methyl-6'-oxo-1", 6'-
dihydro-{3, 4-bipyridin]-3'-yl)-1H-pyrazol-1-y1)}-6-
fluorobenzonitrile

343

2-(4-{6-(ethylamino}-1'-methyl-6'-oxo-1", 6'-dihydro-{3, 4'-
bipyridin]-3'-v1)-1H-pyrazol-1-yI}-6-fluorcbenzonitrile

344

83
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2-chloro-6-{4-[6-(dimethylamino)-1"-methyl-6"-oxo-1', 6'-

343 dihydro-[3,4'-bipyridine}-3'-vl}-1H-pyrazol-1-
yltbenzonitrile
) 2-{4-16-{{cyclopropylmethylyamino]-1"-methyl-6'-oxo-
346 1',6"-dihydro-[3,4'"-bipyridine]-3'-v1 }- 1H-pyrazol-1 -y1}-6-
fluorobenzoniirile
o
_ 2-{4-[6-(dimethylamino)~1"-methyl-6"-ox0-1",6'-dihydro-
347 [3,4"-bipyridine]-3'-yl}-1H-pyrazol-1-y1 }-6-
fluorcbenzonitrile
cl
/= ==
Q\ y —Z=N
: g N \/A 2-chloro-6-(4-{6-[{cyclopropylmethyljamino}-1'-methyl-
348 N Y N &'~-oxo-1',6'-dihvdro-[ 3,4 -bipyridine}-3'-yl }- 1 H-pyrazol-1-
) Ny N yhbenzonitrile
I
G
349 2-chloro-6-[4-] {-methyl-6-ox0-4-(6-pyrrolidin-1-yl-3-

pyridyl}-3-pyridylipyrazol-1-yilbenzonitrile

89
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356

2-fluoro-6-{4-[ 1 -methyl-6-ox0-4-(6-pyrrofidin-1-yl-3-
pyridyl)-3-pyridyljpyrazol-1-yijbenzonitrile

351

2-fluoro-6-(4-(6-(isopropylamino)-1'-methyl-6'-oxo-1'6'-
dihydro-[3,4'-bipyridin}-3'-yl)-1H-pyrazol-1-
yhbenzonitrile

352

2-chloro-6-{4-{4-[6-(cyclopentoxy)-3-pyridyl }-1-methyl-6-
oxo-3-pyridylipyrazol-1-yllbenzonitrile

353

2-(4-(6~{diflucromethoxy - '-methyl-6-ox0-1",0'-dthydro-
[3.4-bipyridinl-3'-y)-1H-pyrazol-1-y1}-6-
fluorcbenzonitrile

354

2-chloro-6-(4-(6~(difluoromethoxy}-1-methyl-6'-oxo-1".6'-
dibydro-| 3,4"-bipyridin}-3'-yl}-1H-pyrazol-1-
yhbenzonitrile

a6
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C}\/\,‘fm

N-N
i
%\\.) ///,*\I/O\ SN

2-{4-(6-(3-(dimethylamino)propoxy}-1'-methyl-6'-oxo-

355 T T 1,6-dihydro-]3 4"-bipyridin]-3'-yl)-1H-pyrazol-1-
/N(:Tj/ yhbenzonitrile
o
/Ci
oY=
) NN | i2-chloro-6-(4-(6-(3-(dimethylamino)propoxy)-1'-methyl-
356 Y Ayt 6hoxo-1',6dihydro-[3,4'-bipyridin]-3'-y])-1H-pyrazol-1-
% B/"\/N yiibenzonitrile
N
!
Ci
- =N
N4
357 NS 0\/’3 2-chloro-6-[4-[4-[o~(cyclopropylmethoxy }-3-pyridyli-1-
P /Q:E;/ methyl-6-0x0-3-pyridyl}pyrazol-1-yibenzonitrile
A
o
358 2-fluoro-6-[4-{4~(6-1sopropoxy-3-pyridyl }-1-methyl-6-
oxo-3-pyridyljpyrazol-1-yljbenzonitrile
359 (\V) O 2-{4~(6-ethoxy-1"-methyl-6"-oxo-1', 6'-dihydro-{3, 4'-

bipyridin}-3'-yl}- 1H-pyrazol-1-yl}-6-fluorobenzonitrile

a1
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360 N O A\ 2-44-f4-[6-(cyclopropylmethoxy)-3-pyridyl |- 1-methyl-6-
| oxo-3-pyndylipyrazol-1-yl]-6-fluoro-benzonitrile
361 2_{4'%{4{6—(@yclGpemoxy)ui% -pyridyl]- 1 ~r{1€thyi -6-0X g3
pyridylipyrazol-1-yl}-6-fluoro-benzonitrile
F
362 2-{4-[4-[6-(cyclopropoxy )-3-pyridyl}- I -methyl-6-0x0-3-
pyridylipyrazol-1-yl}-6-fluoro-benzonitrile
Ci
g
\_4
N-N \T/
363 o D O 2-chloro-6-[4-[4-(6-150propoxy-3-pyridyl)- l-methyl-6-
> i oxo-3-pyridyl]pyrazol-1-yllbenzonitrile
!
N
O
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364 2-chloro-6-[4-{4-{6-(cyclopropoxy)-3-pyridyl]-1-methyl-
6-ox0-3-pyridyl jpyrazol-1-yi fbenzonitrile
365 2-chloro-6-(4-{6-ethoxy-1'-methyl-6'-oxo-1', 6'-dihydro-[3,
4'-bipyridin]-3'-yl)}-1H-pyrazol-1-yl}benzonitrile
366 2-chloro-6-{4-{4-(6-cyclopropyl-3-pyridyl -1 -methyl-6-
oxo-3-pyridyl]pyrazol-1-vilbenzonitrile
F
-
\_/
N—N
367 . P 2-{4-(1' 6-dimethyl-6"-ox0-1',6'-dihydro-[ 3,4 -bipyridin}-
/\E\j 3'-yl}-1H-pyrazol-1-yl}-6-fluorchenzonitrile
NP
=

O
[F]
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2-fluoro-6-(4-(1'-methyi-6'-ox0-6-(trifluoromethyl}-1,6'-

368 dihydro-[3,4bipyridin}-3'-yl)-1H-pyrazol-1-
yibenzonitrile

369 Z-chloro-6-(4-(1',6-dimethyl-6-oxo-1',6'-dihydro-[3,4'-
bipyridin}-3'-yl)-1H-pyrazol-1-yDbenzonitrile
2-chloro-6-(4-(1'-methyl-6"-oxo-0-{trifluoromethyl j-1',6'-

378 dihydro-[3,4"-bipyridin}-3'-y1)-1H-pyrazol-1 -
vhbenzonitrile

371 2-chloro-6-(4-(6-ethyl-1-methyi-6"-oxo-1",6'-dihydro-
[3,4"-bipyridin}-3'-yh)-1H-pyrazol-1-yhbenzonitrile

373 2-(4-(6-ethyl-1"-methyl-6'-oxo-1",6'-dihydro-{3,4'-

bipyridin}-3'-yl}-1H-pyrazol-1-yl}-6-fluorcbenzonitrile

94
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N-N
\
373 4\\() = 2-(4-(6~ethyl-1"-methyl-6"-ox0-1",6'-dihydro-{3,4'-
P . bipyridin}-3'-v1)-1H-pyrazol-1-yl}benzonitrile
N \ ,
o
374 2-{4-[4-(6-cyclopropyl-3-pyridyl}-1-methyl-6-0x0-3-
pyridyllpyrazol-1-yl}-6-fluoro-benzounitrile
37E 2-fluoro-6-{4-[4-(6-isopropyl-3-pyridyl)-1-methyl-6-ox0-
3-pyridylpyrazol-1-yl]benzonitrile
376 2-chloro-6-[4-[4-(6-150propyl-3-pyridyl }-1-methyl-6-oxo-

3-pyridylipyrazol-1-vlibenzonitrile
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2-(4-(1" 6-dimethyl-6"-oxo-1'0'-dthydro-[3,4-bipyridin}-
3-y)-1H-pyrazol-1-ylbenzontrile

377

2-{4-(6-cyclopentyl-1'-methyl-6'-oxo-1",6'-dihydro-{3,4'-
bipyridin}-3'-yl }-1H-pyrazol-1-yl)-6-fluorobenzonitrile

2-chloro-6-(4-(6-cyclopentyl-1'-methyl-6'-oxo-1,6'-
dibydro-[3,4"-bipyridin}-3'-yi)-1H-pyrazol-1-
yhbenzonitrile

379

2-cyclopropyl-0-{4-[ 1-methyl-4-(1-methyl-2-0x0-4-
pyridyl}-6-oxo-3-pyridyl jpyrazol-1-yllbenzonitrile

380

96
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2-cyclopropyl-6-{4-[4-[ 1-{cyclopropylmethyl}-2-oxc-4-

381 NS pyridyl}-T-methyl-6-oxo0-3-pyridyl jpyrazol-1-
PPN N/\\7 yllbenzonitrile
) °
N
e
T
r\
Y
;’<N_N , 2-cyclopropyl-6-(4-(6-(3-(dimethylamino}propoxy)-1'-
382 & Oy methyl-6-0x0-1', 6-dibydro-[3, 4-bipyridin}-3"-yl)-1H-
A g pyrazol-1-yhbenzonitrile
P
o
<ﬂ )—=N
N-N 2-cyclopropyl-6-{4-{G-methoxy-1"-methyl-6'-ox0-1', 6'-
383 NS o |dibydro-[3, 4-bipyridin]-3-y})-1H-pyrazol-1-
| yDhbenzonitrile
@ XN
O
2-cyclopropyl-6-(4-{6-ethoxy-1'-methyl-6'-oxo-1', 6'-
384 NS o |dihydro-{3, 4-bipyridin}-3-y})-1H-pyrazol-1-
| yDhbenzonitrile
-
N
-
14
{“/ =N
385 \ 2-cyclopropyl-6-{4-[ 1-methyl-6-ox0-4-(2~0x0-1-propyl-4-

pyridyl)-3-pyridylipyrazol-1-ylibenzonitrile

O
~3
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2-cyclopropyl-6-[4-[4-(1-ethyl-2-oxo-4-pyridyl}-1-methyl-
6-oxa-3-pyridyllpyrazol-1-ylibenzonitrile

386

2-cyclopropyl-6-{4-[4-[6-(2-fluorcethoxy-3-pyridyl|-1-
methyl-6-ox0-3-pyridyljpyrazol-1-yilbenzonitrile

387

2-cyclopropyl-6-(4-{1'-cyclopropy!-1-methyl-2', 6-dioxo-
112", 6-tetrahydro-{4,4-bipyridin}-3-yh)- 1H-~pyrazol-1-
yDhbenzonitrile

388

2-cyclopropyl-6-{4-[4-[ 1-(2-fluoroethyl}-2-ox0~-4-pyridyl}-
I-methyl-6-0x0-3-pyridylipyrazol-1-yl lbenzonmtrile

389

a3
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X%EN
%
N—N 2-cyclopropyl-6-{4-[4-[ 1 -(2-hydroxyethyl}-2-0x0-4-
390 N NN pyri dyli-1 jir?ethyi -6-ox0-3~-pyridylpyrazol-1-
e yilbenzonitrile
N
B E °
~
O
[
\Mé:”:“ﬁ“
NN 2-¢cyclopropyl-6-(4-(6-(cyclopropylmethoxy)-1'-methyl-6'-
391 LY o \/A oxo-1',6'-dihydro-{3,4"-bipyridin}-3'-yl}-1H-pyrazol-1-
a yhbenzonitrile
/N i
é:!:
N“'N \N\ 7
i il S\
s .
397 0._A 4-Ethoxy-5-(5-methanesulfonyl-4,5,6,7-tetrabydro-
~ 1 pyrazolo] 1,5-alpyrazin-3-yl}-1-methyl-1H-pyridin-2-one
\\f/ N
i
O
o [ NN
393 O 5-(5-Acetyl-4,5,6,7-tetrahydro-pyrazolof 1,5-alpyrazin-3-
1l o yh-4~-ethoxy-1-methyl-1H-pyridin-2-one
O
\_4
394 1-methyl-4-phenyl-5-(5-phenyloxazol-2-yipyridin-2(1H})-
one

a9
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395 I-methyl-5-(1-methyl-5-phenyl-1H-pyrazol-3-vi}-4-
phenyipyridin-2(1Hj-one
396 t-methyl-4-phenyi-5-(2-phenyloxazol-4-ylpyridin-2(1 H)-
one
397 t-methyl-4-phenyi-5-(2-phenyloxazol-5-yhpyridin-2(1H)-
one

[0083] In some embodiments, a compound of Formula 1 1s selected from:
5-{1-benzyl-1H-pyrazol-4-y1}-1-methylpyridin-2{1H)-one;
5-{1-benzyl-1H-pyrazol-4-yl}-1,3-dimethylpyridin-2(1H}-one;
2-({(4-(1-methyl-6-oxo0-1,6~dihydropyridin-3-yl}-1H-pyrazol-1-y1}

methyl)benzonitrile;
3-({(4-(L-roethyl-6-ox0-1,6-dihydropyridin-3-yh)-1H-pyrazol-1 -yl
methylibenzonitrile;
{-methyl-5-(1-(pyridin-2-ylmethyl}- {H-pyrazol-4-ylpyridin-2( 1 H}-one;
5-(1-(4-fluorcbenzyl}-1H-pyrazol-4-yi)-1-methyipyridin-Z(1H}-one;
5-(1-benzyl-1H-pyrazol-4-yl}-1 4-dimethylpyridin-2(1H}-one;
4~(1-benzyl-1H-pyrazol-4-y1)}-2-methylisoquinolin-1{2ZH)-one;

4-(1-benzyl-1H-pyrazol-4-y1}-2-methyi-2 6-naphthyridin-1(2H}-one;
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5-{1-benzyl-1H-pyrazol-4-y1}-1-ethylpyridin-2(1H}-one;
5-(1-(1-(3-(difluoromethylyphenylethyl)-1H-pyrazol-4-y1)-1,3-
dimethvipyridin-2{1H}-one;
1-methyl-5-(1-(1-phenylethyl)-1H-pyrazol-4-yhpyridin-2(1H)-one;
5-{1-{cyclopropyl{phenylymethyl}-1H-pyrazol-4-yi}-1-
methylpyridin-2(1H}-one;
(S)-1-methyl-5-(1-(1-phenylethyl -1 H-pyrazol-4-yDpyridin-2{1H)-one;
(R}-1-methyl-5-(1-(1-phenvlethyl}-1H-pyrazol-4-yDpyridin-2(1H}-one;
3-(1~{(4-(1-methyl-6-ox0-1,0-dihydropyridin-3-y1)-1H-pyrazol-1-y})
ethyl}benzonitrile;
i 3-dimethyl-5-(1-(1-phenylethyl)-1H-pyrazol-4-yDpyridin-2(1 H)-one;
5-(1-{cyclopropyl{phenviimethyl)-1H-pyrazol-4-y)-1,3-dimethylpyridin-
2(1H}-ong;
5-{1-{1-(2-chlorophenyl)ethyl-1H-pyrazol-4-yl)-1-methylpyridin-2{ 1 H}-one;
T-methyt-5-(1-(1-{m-tolyDethyl}-1H-pyrazol-4-vlpyridin-2( 1 H}-one;
4-fluoro-1-methyl-5-(1-(1-phenylethyl)- 1 H-pyrazol-4-yhpyridin-2(1 H)-one;
1-methyl-5-(1-(1-(o-tolyljethyl}-1H-pyrazol-4-ypyridin-2{1H}-one;
5-(1-(1-(3-chlorophenybethyl)-1H-pyrazol-4-yl)-1-methylpyridin-2(1H}-one;
T-methyt-5-(1-(1-{pyridin-3-ylethyD)-1H-pyrazol-4-yhpyridin-2{ 1H)-one;
4-(1-(4-(1-methyl-6-oxo-1,6-dihydropyridin-3-yl}-1H-pyrazol-1-yl) ethyl)
benzonitrile;
3-fluoro-1-methyl-5-(1-(1-phenylethyl)-1H-pyrazol-4-ylipyridin-2{1H}-one;
5-{1-{1-(Z-methoxyphenyl)ethyl)-1 H-pyrazol-4-yh)-1-methylpyridin-
2{1H)-one;
5-(1-(1-(3-methoxyphenyhethyl)-1H-pyrazol-4-y1)-1-methylpyndin-
2(1H}-one;
I-methyl-5-(1-(1-{(pynidin-4-yhethyl)-1H-pyrazol-4-yl ypyridin-2( 1H)-one;
1,3, 4-trimethyl-5-(1-(1 -phenylethyl}-1H-pyrazol-4-yhpyridin-2(1H}-one;
3-chloro-1-methyl-5-(1-(1-phenylethyl)-1H-pyrazol-4-yDpyridin-2(1H)-one;
3-methoxy-1-methyl-5-(1-(1-phenylethyl -1 H-pyrazol-4-yl)
pyridin-2{1H}-one;
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2-methyl-4-(1-(1-phenylethyl}-1H-pyrazol-4-y1}-2 5 6, 7-tetrahydro- 1 H-
cyclopentaclpyridin-1-one;

1,3-dimethyl-5-(S~-methyl-1-(1-phenylethyi}- 1 H-pyrazol-4-yl)
pyridin-2{1H}-one;

5-{1-benzyl-1H-pyrazol-4-y1}-1-{difluoromethyl }-4-phenyl-
pyridin-2{1H)-one;

4-isopropoxy-t-methyl-5-(1-(1-phenylethyl)-1 H-pyrazol-4-y1)
pyridin-2{1H}-one;

4-methoxy-1-methyl-S-(1-(1-phenylethyl}-1H-pyrazol-4-y1)
pyridin-2{1H)-one;

4-chloro-1-methyl-5-(1-(1-phenylethyl}-1H-pyrazol-4-yhpyridin-2{(1H}-one;

4-gthoxy-1-methyl-5-(1-(1-phenylethyl}-1H-pyrazol-4-yhpyridin-2(1H}-one;

4-(azetidin-1-yl)-t-methyl-5-(1 -(1-phenylethyl}- 1 H-pyrazol-4-y1)
pyridin-2{1H)-one;

1-methyt-5-(1-(1-phenylethyl}-1H-pyrazol-4-yl }-4-(pyrrolidin-1-yl)
pyridin-2(1H)-one;

1-methyl-4-(methylaminc)-5-(1-(1-phenvlethyl}- 1H-pyrazol-4-y1}
pyridin-2{1H)-one;

I-methyl-4-morpholino-5-(1-(1-phenvlethyl}-1H-pyrazol-4-y1)
pyridin-2{1H)-one;

1-methyl-4-(( 1-methyl-1H-pyrazol-3-yDmethoxy}-5-{1-(1-phenylethyl)- 1 H-
pyrazol-4-ylipyridin-2(1H}-one;

{R)-4-1sopropoxy-1-methyl-5-(1-(1-phenviethyl}-1H-pyrazol-4-y1)
pyridin-2{1H)-one;

(S)-4-1sopropoxy-1-methyl-S-(1-(1-phenylethyl)-1H-pyrazol-4-y1)
pyridin-2{1H}-one;

(8)-1-methyl-5-(1-(1-phenylethyl)-1H-pyrazol-4-y1)-4-(pyrrolidin-1-yi)
pyridin-2{1H)-one;

4-isobutoxy-E-methyl-5-(1-(1-phenylethyl)-1H-pyrazol-4-y1}
pyridin-2{1H}-one,

4-cyclobutoxy-1-methyl-5-(1-( I -phenylethyl}- 1 H-pyrazol-4-v1)
pyridin-2{1H)-one;
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4-({1-acetylazetidin-3-yljoxy}-1-methyl-5-(1-{1-phenylethyl)-1H-
pyrazol-4-yhpyridin-2(1 Hj-one;

4-(cyclopentyloxy)-1-methvi-5-(1-(1-phenviethyl}-1H-pyrazol-4-y1)
pyridin-2{1H}-one;

4~{cyclohexyloxy}-1-methyl-5-(1-(1-phenylethyl}-1H-pyrazol-4-v1}
pyridin-2{1H)-one;

I-methyl-5-(1-(1-phenylethyl}- 1 H-pyrazol-4-yl)-4-(1H-pyrazol-1-yl}
pyridin-2{1H}-one;

I-methyl-4-G-methylazetidin-1-y1)-5-(1-(1 -phenylethyl - 1H-pyrazol-4-y1)
pyridin-2{1H)-one;

(R)-1-methyl-5-(1-(1-phenylethyl)- | H-pyrazol-4-yl}-4-(pyrrolidin-1-vl}
pyridin-2{1H}-one,

4-{benzyloxy}-1-methyl-5-(1-(1-phenylethyl)- 1 H-pyrazol-4-y1}
pyridin-2{1H)-one;

I-methyl-4-phenoxy-5-(1-(1-phenylethyl}- 1H-pyrazol-4-yt)
pyridin-2(1H)-one;

4-(3-methoxyazetidin-1-yi}- I -methyl-5-(1-(1-phenylethyl}- 1 H-pyrazol-4-yl}
pyridin-2{1H)-one;

4-cyclopropoxy-1-methyl-5-(1-(1-phenylethyl - 1 H-pyrazol-4-yl)
pyridin-2{1H)-one;

{(S)-1-methyl-5-(1-(1-phenylethyl}-1H-pyrazol-4-yi)-4-(1H-pyrazol-1-y}
pyridin-2{1H}-one;

(R)}-1-methyl-5-(1-(1-phenylethyl}-1H-pyrazol-4-y1}-4-(1H-pyrazol- -y}
pyridin-2{1H)-one;

4-ethoxy-1-methyl-5-(1-(1-(p-tolyhethyl)- 1 H-pyrazol-4-y1)
pyridin-2{1H}-one;

5-(1-(1-({1,U-biphenyl]-4-yhethyl)-1H-pyrazol-4-yl)-4-ethoxy-1-
methylpyridin-2(1H}-one;

5-{1-benzyl-1H-pyrazol-4-yl}-4-ethoxy-1-methylpyndin-2{1H}-one;

4-ethoxy-1-methyl-5-(1-(4-methylbenzyl}-1H-pyrazol-4-v1)
pyridin-2{1H}-one;
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5-{1-benzyl-1H-pyrazol-4-y1}- 1 -methyl-4-(1H-pyrazol-1-yi}
pyridin-2(1H)-one;

5-(1-benzyl-1H-pyrazol-4-yl}-1-methyl-4-morpholinopyridin-2(1H}-one;

5-(1-benzyl-1H-pyrazol-4-yl}-1-methyl-4-(1 H-pyrrol-1-y1}
pyridin-2{1H)-one;

4-gthoxy-1-methyl-5-(1H-pyrazol-4-ylpyridin-2(1 H)-one;

methyl 2-((4-(4-ethoxy-~1-methyl-6-ox0-1,6-dihydropyridin-3-yl)- 1H-
pyrazol-1-ylimethyl}benzoate;

methyl 3-((4-(4-ethoxy-1-methyl-6-oxo0-1,6~dihydropyridin-3-y1)-1H-
pyrazol-1-ylmethyl tbenzoate;

(R)-N-(1-(5-(1-benzyl- 1 H-pyrazol-4-yl}-1 -methyl-2-ox0-1,2-dihydro-
pyridin-4-vl)pyrrolidin-3-yljacetamide;

($)-N-(1-(5-(1-benzyl-1H-pyrazol-4-yl}-t-methyl-2-0x0-1,2-dihydro-
pyridin~4-yhpyrrolidin-3-vljacetamide;

(R)-1-{5-(1-benzyl-1H-pyrazol-4-yi)-1-methyl-2-oxo-1,2-dihydro-
pyridin-4-yhpyrrolidine-3-carboxylic acid;

(83-1-(5-(1-benzyl-1H-pyrazol-4-yl}-1-methyl-2-oxo-1,2-dihydro-
pyridin-4-yhpyrrohidine-3-carboxylic acid;

1-(5~{1-benzyl-1H-pyrazol-4-yl}-1-methyl-2-oxo-1,2-dihydropyridin-4-yi)-
IH-pyrrole-3-carboxamide;

methy! 1-(5-(1-benzyl-1H-pyrazol-4-yl)-t-methyl-2-0x0-1,2-dihydro-
pyridin-4-y1}-1H-pyrrole-3-carboxylate

1-(5~{1-benzyl-1H-pyrazol-4-yl}-1-methyl-2-oxo-1,2-dihydropyridin-4-yi)-
N, N-dimethyl-1H-pyrrole-3-carboxamide;

1-(5-(1-benzyl-1H-pyrazol-4-yi)-1-methyl-2-oxo-1,2-dihydropyridin-4-yi)-
IH-pyrrole-3-carboxylic acid;

1-(5~(1-benzyl-1H-pyrazol-4-yl}-1-methyl-2-ox0-1,2-dihydropyridin-4-y1)-
IH-pyirole-3-carbonitrile;

1-(5-(1-benzyl-1H-pyrazol-4-y1)-1-methyl-2-oxo-1 2-dihydropyridin-4-yi)-
N-ethyl-1H-pyrrole-3-carboxamide;

1-(5-(1-benzyl-1H-pyrazol-4-yl}-1-methyl-2-ox0-1,2-dihydropyridin-4-yi}-

N-isopropyl-1H-pyrrole-3-carboxanide;
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1-methyt-5-(1-methyl-1H-pyrazot-4-yl}-4-(1H-pyrrol-1-yljpyridin-2(1H}-one
I-(T-methyl-5-(1-methyl-1H-pyrazol-4-y1)-2-oxo-1,2-dihydropyridin-4-yi)-
tH-pyrrole-3-carboxylic acid,
1-(5-(1-benzyl-1H-pyrazol-4-yl}-1-methyl-2-ox0-1,2-dihydropyridin-4-yi}-
IH-pyrrole-3-carboxamide;
1-(5-(1-(cyclopropylmethyl)-1H-pyrazol-4-yl}- 1 -methyl-2-0ox0-1,2-
dibydropyridin-4-y)-1H-pyrrole-3-carboxylic acid;
5-(1-benzyl-1H-pyrazol-4-vi)-1-methyl-4-pyrrolidin-1-yi-1H-pyridin-2-one;
N-{2-[5-(1-benzyl-1H-pyrazol-4-y1}-1-methyl-2-oxo-1,2-dihydro-
pyridin-4-vi}-cyclopentyl | -acetamide;
N-{1-[5-(1-benzyl-1H-pyrazol-4-yl}-1-methyl-2-ox0-1,2-dihydro-
pyridin 4-yl]-pyrrolidin-3-ylmethyl } -acetamide;
N-{1-{S-(1-benzyl-1H-pyrazol-4-yl}-1-methyl-2-oxo-1,2-dihydro-
pyridin~4-yt}-pyrrolidin-3-ylmethyl }-acetamide;
5-{1-benzyl-1H-pyrazol-4-yl}-1-methyl-4-(2 2 2-trifluorcethoxy}
pyridin-2(1H)-one;
5-(1-benzyi-1H-pyrazol-4-vi}-1-methyl-4-(3,3,3-triflucropropoxy}
pyridin-2{1H)-one;
1-[5-(1-Benzyl-1H-pyrazol-4-yl)-1-methyl-2-oxo-1,2-dihydro-pyridin-4-yl}-
pyrrolidine-3-carboxylic acid methylamide;
5-(1-benzyl-1H-pyrazol-4-y}-4-(1H-timidazol-1-yi)-T-methyl-
pyridin-2{1H}-one;
5-{5,6~-dihydro-4H-pyrrolof1,2-blpyrazol-3-yl}-4-ethoxy-1-methyl-
pyridin-2{1H)-one;
4-ethoxy-1-methyl-5-(1-phenyl-1H-pyrazol-4-yhpyridin-2(1H)-one;
5-(1-(2-chlorophenyl)-1 H-pyrazol-4-yl}-4-ethoxy-1-methyl-
pyridin-2{1H)-one;
5-{1-{2,6-dichlorophenyl}-1H-pyrazol-4-yi)-4-ethoxy-1-methyl-
pyridin-2{1H)-one;
5-(1-benzyi-1H-pyrazol-4-yb)-1-methyl-4-(2-methvihydrazinyl}
pyridin-2{1H}-one;
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4-ethoxy-1-methyl-5-(1-{ 1-[4-(1-methyi-1H-pyrazol-4-yl)-phenyl]-
ethyl}~1H-pyrazol-4-y1}-1H-pyridin-2-one;

4-ethoxy-5-[1-{(4-tsopropyl-benzyi}-1H-pyrazol-4-yl}-1-methyl-1H-
pyridin-2-one;

4-ethoxy-~1-methyl-5-{1-[4-(1-methyl-1H-pyrazol-4-yl}-benzyl |- 1H-
pyrazol-4-yl}-1H-pyridin-2-one;

4-gthoxy-1-methyl-3-{ 1-{4-(1H-pyrazol-4-yl}-benzyl |- 1 H-pyrazol-4-yi }-1H-
pyridin-2-one;

4-ethoxy-~1-methyl-S-(1-(1-(3-(1-methyi-1H-pyrazol-4-yDphenyhethyl)-1H-
pyrazol-4-yDpyridin-2(1H}-one;

5-{1-(3-bromobenzyl}-1 H-pyrazol-4-yl }-4-ethoxy-1-methyl-
pyridin-2{1H}-one,

5-(1-benzyl-1H-pyrazol-4-yl)-1-methyl-4-o-tolyl-1H-pyridin-2-one;

T-methyt-5-(1-methyl-1H-pyrazol-4-yi)-4-phenylpyridin-2{1H)-one;

5-{1-benzyl-1H-pyrazol-4-yl1}-1-methyl-4-(1-methyl-1H-pyrazol-4-vl)
pyridin-2(1H)-one;

5-(1-benzyl-1H-pyrazol-4-yi}-1-methyl-4-(1-methyl-1H-pyrazol-3-yl}
pyridin-2{1H)-one;

5-{1-benzyl-1H-pyrazol-4-y1}-1-methyl-4-(1-methyl-1H-
pyrazol-5-yDpyridin-2(1H}-one;

5-(1-benzyl-1H-pyrazol-4-y}-1-methyl-4-(m-tolyDpyridin-2{1 H}-one;

5-(1-benzyl-1H-pyrazol-4-yl}-1-methyl-4-(p-tolyhpyridin-2{1H}-one;

5-{1-benzyl-1H-pyrazol-4-y1}-4-(3-methoxyphenyi)-1-methyi-
pyridin-2{1H)-one;

5-(1-benzyl-1H-pyrazol-4-y)-1-methyl-4-( 1H-pyrazol-5-y1)
pyridin-2{1H}-one;

5-(1-benzyl-1H-pyrazol-4-y1)-1-methyl-4-G-methyl-1H-pyrazol-5-yl}
pyridin-2{1H)-one;

5-{1-benzyl-1H-pyrazol-4-y1)- 1 -methyl-4-(thiophen-2-yhpyridin-2{1H)-one;

5-(1-benzyi-1H-pyrazol-4-yl}-1-methyl-4-(thiophen-3-yhpyridin-2(1H)-one;

5-(1-benzyl-1H-pyrazol-4-y1}-4-(3-chlorophenyl)- 1 -methyl-
pyridin-2{1H)-one;
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5-{1-benzyl-1H-pyrazol-4-y1}-4-{(4-chlorophenyl)- I -methyl-
pyridin-2(1H)-one;
5-(1-benzyl-1H-pyrazol-4-yl}-4-(4-methoxyphenyi)-1-methyi-
pyridin-2{1H}-one;
5-{1-benzyl-1H-pyrazol-4-y1}-4-(isoxazol-3-yl)}-1-methylpyridin-2(1 H}-one;
5'-(1-benzyl-1H-pyrazol-4-y1)-1'-methyl-[ 3, 4'-bipyridin]-2'(1'H}-one;
5-(1-benzyi-1H-pyrazol-4-y)-4-(2~-chlorophenyl)-1-methyl-
pyridin-2{1H}-one;
5-(1-benzyl-1H-pyrazol-4-y1}-1-methyl-{4,4-bipyridin}-2(1H}-one;
5-{1-cyclohexyl-1H-pyrazol-4-yl}-1-methyl-4-phenylpyridin-2( 1 H}-one;
{-methyl-4-phenyl-5-(1-(tetrahydro-2H-pyran-4-yl}-1H-pyrazol-4-yi)
pyridin-2{1H}-one,
1-methyl-5-(1-(1 -(methyvlsulfonylpiperidin-4-yi}- 1 H-pyrazol-4-vl)-4-
phenylpyridin-2(1H)-one;
1-methyl-4-phenyl-5-(1-phenyl-1H-pyrazol-4-yDpyridin-2(1H)-one;
I-methyl-5-(1-((methylsulfonyDmethyl)-1H-pyrazol-4-y1}-4-phenyl-
pyridin-2{1H}-one;
I-methyl-5-(1-(2~-morpholinoethyl}-1H-pyrazol-4-y1}-4-phenyl-
pyridin-2{1H)-one;
5'-(1-benzyl-1H-pyrazol-4-y1)-1'-methyl-[2 4'-bipyridin]-2'(1'H}-one;
5-(1-ethyt-1H-pyrazol-4-yi)-1-methyl-4-phenylpyridin-2{1H)-one;
1-methyl-4-phenvl-S-(1H-pyrazol-4-yhpyridin-2(1 H}-one;
N-methyl-2-{(4-(1-methyl-6-ox0-4-phenyi-1,6-dihydropyridin-3-y1)-1H-
pyrazol-1-yhacetamide;
N, N-dimethyl-2-(4-(1-methyl-6-oxo~-4-phenyl-1,6-dihydropyridin-3-yl}- 1H-
pyrazol-1-yljacetamide;
5-(1,3~dimethyl-1H-pyrazol-4-yl)-1-methyl-4-phenylpyridin-2¢ 1H)-one;
5-{1-1sobutyi-1H-pyrazol-4-yl}-1-methvi-4-phenylpyridin-2(1H}-one;
5-{ 1-1sopropyl-1H-pyrazol-4-yl}-1-methyl-4-phenylpyridin-2(1H)-one;
1-methyl-4-phenyl-5-(1-propyl-1H-~pyrazol-4-yhpyridin-2{ 1 H)-one;
methyl 2-(4-(1-methyl-6-oxo-4-phenyl-1,6-dihvdropyridin-3-y1}-1H-

pyrazol-1-ylacetate
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2-(4-(1-methyl-0-ox0-4-phenyl-1,6-dihydropyridin-3-yl}- 1H-pyrazol-1-yi)-
N-propylacetamide;
d-cyclopentyl-1-methyl-5-(1-methyl-1H-pyrazol-4-ylpyridin-2(1H)-one;
4-cyclohexyl-1-methyl-5-(1-methyl-1H-pyrazol-4-yhpyrdin-2( iH}-one;
4-cyclopropyi-1-methyl-5-(1-methyl- 1 H-pyrazol-4-yDpyridin-2(1H}-one;
{-methyl-4-phenyl-5-(1,3,5-trimethyl- 1 H-pyrazol-4-yl jpyridin-2( 1 H}-one;
5-(1-{cyclopropyluethyl)- 1H-pyrazol-4-y1)-1-methyl-4-phenyl-
pyridin-2{1H}-one;
5-(1-cyclopropylmethyl-1H-pyrazol-4-yl)-1-methyl-4-{(4-trifluoromethyl-
phenyl)}-1H-pyridin-2-one;
4-f S-{(1-cyclopropylmethyl-1H-pyrazol-4-yi)- I -methyl-2-0x0-1,2-dihydro-
pyridin-4-yl]-N-methvi-benzamide;
5-(1-benzyl-1H-pyrazol-4-vi)-4-(4-fluorophenyl - 1-methyl-
pyridin-2{1H)-one;
4-(5-(1-benzyl-1H-pyrazol-4-yi)-1-methyl-2-oxo-1,2-dihydro-
pyridin-4-yhbenzonitrile;
4-(5-(1-benzyl-1H-pyrazol-4-yi}-t-methyl-2-ox0-1,2-dihydro-

pyridin-4-yhbenzamide;
5-{1-benzyl-1H-pyrazol-4-y1}-1-methyl-4-(1H-pyrazol-4-yl}
pyridin-2{1H)-one;
4-(4-chloro-phenyi}-5-(1-cyclopropyimethyl-1H-pyrazol-4-y1)-T-methyl-1 H-
pyridin-2-one;
4-[5-(1-cyclopropyimethyl-1H-pyrazol-4-yi)-T-methyl-2-oxo-1,2-dihydro-
pyridin-4-yl]-benzoic acid,
4-(5-(1-benzyl-1H-pyrazol-4-yh)-T-methyl-2-ox0-1,2~dihydropyridin-4-yi)
benzoic acid;
4-[5-(1-cyclopropylmethyl-1H-pyrazol-4-yi)-1-methyl-2-ox0-1,2-dihydro-
pyridin~-4-yl}-benzonitrile;
5-{1-(cyclohexylmethyl}-1H-pyrazol-4-yi}-1-methyl-4-phenyl-
pyridin-2{1H}-one,
2-(4-(5-(1-benzyl-1H-pyrazol-4-yi}-1-methyl-2-oxo-1,2-dihydro-
pyridin-4-yh}-1H-pyrazol-1-ylacetamide;
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2-(4-(5-(1-benzyl-1H-pyrazol-4-yi)-1-methyl-2-oxo-1,2-dihydro-
pyridin-4-yl}-1H-pyrazol-1-ylacetic acid;
5-(1-benzyi-1H-pyrazol-4-y}-4-(1-{difluoromethy! -1 H-pyrazol-4-yi)-1-
methylpyridin-2(1H}-one;
5-{1-benzyl-1H-pyrazol-4-y1}-4-(1-(2-hydroxy-2Z-methylpropyl - 1 H-
pyrazol-4-y1)-1-methylpyridin-2(1H)-one;
5-(5,6-dihydro-4H-pyrrolo[1,2-blpyrazol-3-yl)}-1-methyl-4-phenyl-
pyridin-2{1H}-one;
2-(4~(5-(1-benzyl-1H-pyrazol-4-y)-1-methyl-2-ox0-1,2-dihydro-
pyridin-4-yl}-1H-pyrazol-1-ylacetonitrile;
5-(1,5-dimethyl-1H-pyrazol-4-yl)- I -methyl-4-phenylpyridin-2(1H}-one;
5-(1-Benzyl-1H-pyrazol-4-yl)}-1-methyl-4-propoxy-1 H-pyridin-2-one;
3-{5-(1-Benzyl-1H-pyrazol-4-y1}- I -methyl-2-0x0-1,2-dihydro-pyridin-4-
yloxy]-propionic acid;
[5-(1-Benzyl-1H-pyrazol-4-yl}-1-methyl-2-oxo-1,2-dihydro-pyridin-4-
yvioxyl-acetonitrile;
5-(1-Benzyi-1H-pyrazol-4-vl}-4-ethylsulfanyl-1-methyl- 1H-pyridin-2-one;
[5-(1-Benzyl-1H-pyrazol-4-y1}-1~-methyl-2-oxo-1,2-dihydro-pyridin-4-
yisulfanyl-acetic acid;
5-{1-benzyl-1H-pyrazol-4-yl}- l-methyl-4-({methylaminojoxypyridin-2( 1 H}-
one,
5-[1-(2,2-Difluoro-cyclopropylmethyl}-1 H-pyrazol-4-yl}-4-ethoxy- 1 -methyl-
IH-pyridin-2-one;
1-(5-(1-benzyl-1H-pyrazol-4-y1}-1-methyl-2-oxo-1,2-dihydropyridin-4-yi}-N-
methylpyrrolidine-3-sulfonamide;
(R}-N-(1-(5-(1-benzyl-1H-pyrazol-4-yl}-1-methyl-2-oxo0-1,2-dihvdropyridin-
4-yDpyrrolidin-3-yi)-1,1, T-trifluoromethanesultonamide;
(R)-N-(1-(5-(1-benzyl-1H-pyrazol-4-y1}-1 -methyi-2-oxo-1,2-dihydropyridin-
4-yhpyrrolidin-3-ylhimethanesulfonamide;
5-(1-Benzyl-1H-pyrazol-4-yl}-4-(3-methanesulfonyl-pyrrolidin-1-y1)-1-

methyl-1H-pyridin-2-one;
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2-f4-(4-Ethoxy-1-methyl-6-0x0-1,6-dihvdro-pyridin-3-vl}-pyrazol- 1 -yl]-6-
isopropyl-benzonitrile;
2-[4-(4-Ethoxy-~1-methyi-0-oxo-1,6-dihydro-pyridin-3-yt)-pyrazol-1-yt}-6-
methoxy-benzonitrile;
2-Chloro-6-{4-{4-ethoxy~1-methyl-0-oxo-1,6-dihydro-pyridin-3-yl}-pyrazol-
I-yl}-benzonitrile;
2-{4~(4-Ethoxy-~1-methyl-6-ox0-1,6-dihydro-pyridin-3-y)-pyrazol- 1 -yt]-6-
methyl-benzonitrile;
4-Ethoxy-3-{ 1-(2-methanesulfonyl-phenyl)-1H-pyrazol-4-yli-1-methyl-1H-
pyridin-2-one;
4-gthoxy-1-methyl-5-(1-(1-(methylsulfonylpiperidin-3-yl)-1H-pyrazol-4-
yhipyridin-2(1H}-one;
2-[4-(4-Ethoxy-1-methyl-6-ox0-1,6-dihydro-pyridin-3-vl}-pyrazol-1-vi}-4-
methoxy-benzonitrile;
2-[4-(4-Ethoxy-1-methyl-6-0x0-1,6-dihydro-pyridin-3-yl}-pyrazol-t-yt}-4-
phenoxy-benzonitrile;
4-Cyclopropoxy-2-[4-(4-ethoxy-1-methyl-6-0x0-1,6-dihydro-pyridin-3-yl}-
pyrazol-1-ylj-benzonitrile;
5-{1-benzyl-3-nitro~1H-pyrazol-4-vi)-4-ethoxy-1-methvipyridin-2{1 H}-one;
5-(3-amino-1-benzyl- 1 H-pyrazol-4-yl}-4-ethoxy-1-methylpyndin-2(1H}-one;
N-{1-Benzyl-4-{(4-ethoxy-1-methyl-6-ox0-1,6-dihydro-pyridin-3-yl3-1H-
pyrazol-3-yl}-acetamide;
5-{1-Benzyl-1H-pyrazol-4-y1}-4-(2Z-methoxy-phenyl)-1-methyl- 1 H-pyridin-2-
one,
5-(1-Benzyi-1H-pyrazol-4-y1)}-4-(2 6-dimethyl-phenyl)-1-methyl-1H-pyridin-
2-one;
5-11-(2,2-Difluoro-cyclopropylmethyl}-1H-pyrazol-4-yl}-1-methyl-4-phenyl-
IH-pyridin-2-one;
5-[1-(2,2-Difluoro-cyclopropylmethyl)-1H-pyrazol-4-yl}-4-(4-methoxy-
phenyl}-T-methyl-1H-pyridin-2-one;
5-{1-(2,2-Difluoro-cyclopropylimethyl}-1 H-pyrazol-4-yi}-1-methyl-4-(1-
methyl-1H-pyrazol-4-yl)-1H-pyridin-2-one;
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5-{1-Benzyl-1H-pyrazol-4-y1}-1-methyi-1H, 1 H-[4,4'|bipyridinyi-2,2'-dione;

5'-(1-Benzyl-1H-pyrazol-4-yh)-U-methyl-1H, UH-[3 4'[bipyridinyl-6,2'-dione;

5-(1-Benzyl-1H-pyrazol-4-yl)-1,6-dimethyl- 1 H-pyridin-2-one;

3-Dimethylamino- I-methyl-5-[ 1-(1-phenyl-ethyl}-1H-pyrazol-4-yl}-1H-
pyridin-2-one;

3-Cyelopropyl-1-methyl-S-{1-(I-phenyl-ethyl}- 1H-pyrazol-4-vl - 1H-pyridin-
2-one;

1-Benzyl-4-(1,5-dimethyl-6-ox0-1,6-dihydro-pyridin-3-yl)}-1H-pyrazole-3-
carboxylic acid ethyl ester;

2-Benzyl-4-(1,5-dimethyl-6-ox0-1,6-dihydro-pyridin-3-y1}-2H-pyrazole-3-
carboxylic acid ethyl ester;

4-amino-5-(1-benzyl-1H-pyrazol-4-yl)-1-methylpyridin-2{ 1 H}-one;

3-({5-(1-benzyl-1H-pyrazol-4-yl}-1-methyl-2-ox0-1,2-dihydropyridin-4-
yaminopropanoic acid;

2-f4-(4-Isopropoxy-1-methyl-6-ox0-1,6-dihvdro-pyridin-3-yl}-pyrazol-1-yl]-
benzonitrile;

2-[4-(4-Isopropoxy-1-methyl-6-0x0-1,6-dihydro-pyridin-3-yl}-pyrazol-1-yi}-
benzoic acid;

2-{4-{1-Methyl-4-(1-methyl- 1 H-pyrazol-4-yl}-6-ox0-~1,0-dihvdro-pyridin-3-
yl}-pyrazol-1-yl}-benzonitrile;

2-[4-(1-Methyl-6 2'-dioxo-1,6,1" 2'-tetrabydro-{4,4 bipyridinyl-3-vl}-pyrazol-
I-yl}-benzonitrile;

2-{4-{1'-Methyl-0,6"-dioxo-1,0,1',6'tetrahydro-[ 3,4 bipyridinyl-3'-y1}-
pyrazol-1-yii-benzonitrile;

2-f4~(4-Cyclopropyi-l-methyl-6-oxo-1,6-dihydro-pyridin-3 -yl -pyrazol-1-
yi}-benzonitrile;

2-{4-11-Methyl-4-(1-methyi- 1 H-pyrazol-4-yl)}-6-ox0-1,0-dihydro-pyridin-3-
yii-pyrazol-1-yl}-benzoic acid;

2-f4-(1,1'-Dimethyl-0,6'-dioxo-1,6, 1',6'-tetrahydro-[3,4 Tbipynidinyl-3'-y1)-
pyrazol-1-yli-benzonitrile;

2-[4-(5,1'-Dimethyl-6, 6'-dioxo-1,6,1',6'-tetrahydro-{3,4" Tbipyridinyi-3'-y1)-

pyrazol-1-ylj-benzonitrile;
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2-[4-(4-Cyclopropyl-1-methyl-6-oxo-1,06-dihydro-pyridin-3-yl)-pyrazot-1-
yi}-benzoic acid;
2-f4-(1-Methyl-6-ox0-4-phenyl-1,0-dihydro-pyridin-3-vi}-pyrazol-1-yi}-
benzonitrile;
2-{4-{1-Methyl-6-oxo-4-p-tolyl-1,6~dihydro-pyridin-3-yl)-pyrazol-1-yi}-
benzonitrile;
2-{4-{4-(4-Chloro-phenyl)-1-methyi-6-oxo0-1,6~dihydro-pyridin-3-yi}-
pyrazol-1-yl}-benzonitrile;
2-{4-14-(4-Fluoro-phenyl}-1-methyl-6-oxo-1,6-dihydro-pyridin-3-y1}-
pyrazol-1-yl}-benzonitrile;
2-{4-{4-(3-Chloro-phenyl}-1-methyl-6-0x0-1,6-dihydro-pyridin-3-yl}-
pyrazol-1-yl }-benzonitrile;
4-{5-11-(2-Cyano-phenyl}-1H-pyrazol-4-y1}- 1 -methyl-2-oxo-1,2-dihydro-
pyridin~-4-yl }-benzoic acid;
4-{5-{1-(2-Cvano-phenvl}-1H-pyrazol-4-yl}-1-methyl-2-oxo-1,2-dihydro-
pyridin-4-yl }-benzamide;
4-{5-[1-(2-Cyano-phenyl}-1H-pyrazol-4-yi}-1-methyl-Z-ox0-1,2-dihydro-
pyridin-4-yl } -N-methyl-benzamide;
2-{4-{2'-Methoxy-1-methvl-6-ox0-1,6-dihydro-[4,4"[bipyridinyl-3-yl)-
pyrazol-1-yli-benzonitrile;
2-[4-(1,V-Dimethyl-6,2'-dioxo-~1,6,1',2'-tetrahydro-{4,4 Tbipyridinyl-3-yl)-
pyrazol-1-yli-benzonitrile;
2-{4-{1'-Cyclopropyl-1-methyl-6,2'-dioxo-~1,6,1',2'-tetrahydro-
[4,4" bipyridinyl-3-yl)-pyrazol-1-ylj-benzonitrile;
2-f4~(1-Methyl-6-ox0-4-phenyl-1,6~-dithydro-pyridin-3-yl)-pyrazol-1-y1}-
benzoic acid;
2-[4-(1-Methyl-6-ox0-4-p-tolyi-1,6-dihydro-pyridin-3-yl)-pyrazol-1-yl}-
benzoic acid;
2-{4-(4-{4-chlorophenyl)-1-methyl-6-oxo-1,6-dihydropyridin-3-yi)-1H-
pyrazol-1-ylibenzotc acid,
2-{4-{4-(4-Fluoro-phenyl)-1-methyl-6-oxo-1, 6-dihydro-pyridin-3-yi}-

pyrazol-1-yl}-benzoic acid,
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2-[4-(1"-Methyl-6'-oxo-1',6'-dihydro-{3,4 Tbipyridinyl-3'-yi }-pyrazol- 1 -yl}-
benzoic acid;

2-f4-(6-Methoxy-1"-methyl-6"-oxo-1',6'-dthydro-~{ 3,4 bipyridinyi-3'-yl}-
pyrazol-1-yli-benzotc acid;

2-{4-{4-(4-Methoxy-phenyl)-1-methyl-6-0x0-1,6-dihydro-pyridin-3-yi}-
pyrazol-1-yl}-benzoic acid;

2-f4~(6-Ethoxy-~1"-methyl-6'-oxo0-1",6'-dihydro-{ 3,4 Tbipyridinyl-3'-y1 -
pyrazol-1-yli-benzoic acid;

2-[4-(6-Isopropoxy-1'-methyl-6'-oxo-1",6'-dihydro-{ 3,4 Tbipyridinyl-3'-y1)-
pyrazol-1-yli-benzoic acid;

2-f4-(6-Isobutoxy-1'-methyl-6'-oxo-1',6'-dihydro-[ 3,4 Tbipyridinyl-3'-y1)-
pyrazol-1-yli-benzoic acid;

2-{4-{4-(4-Methoxy-phenyl)-1-methyl-6-0x0-1,6-dithydro-pyridin-3-yl}-
pyrazol-1-yl{-benzonitrile;

2-[4-(6-Ethoxy-1'-methyl-6'-oxo-1',6'-dihydro-[3,4 bipyridinyl-3'-yl }-
pyrazol-1-yll-benzonitrile;

2-[4-(0-Isopropoxy-1'-methyl-6'-oxo-1",6'-dihydro-{ 3,4 bipyridinyl-3'-y1}-
pyrazol-1-ylj-benzonitrile;

2-{4-{6-Isobutoxy--methyl-6'-oxo-1"6'-dithydro-{ 3,4 [bipyridinyi-3'-yl})-
pyrazol-1-yli-benzonitrile;

2-[4-(1'-Methyl-6'-oxo-1".6'-dihydro-[3,4 Tbipyridinyl-3-yi}-pyrazol-1-yl}-
benzonitrile;

2-{4-{6-methoxy-1'-methyl-6'-ox0-1",0'-dihydro-[3,4"-bipyridin]-3'-y}-1H-
pyrazol-1-yhbenzonitrile;

2-(4-(1,1' 5-trimethyl-6,6'-dioxo-1,1,6,6'-tetrahydro-[ 3,4 -bipyridin}-3'-y1)
IH-pyrazol-1-ylbenzonitrile;

2~(4-(5-fluoro-1"-methyl-6,6'-dioxo-1,1',6,6 -tetrahydro-{ 3,4 -bipyndin}-3'-
yh-1H-pyrazol-1-yl}benzonitrile;

2-{4-{4-(3-Methoxy-phenyl}- 1 -methyl-6-0x0-1,6-dihydro-pyridin-3-yl}-
pyrazol-1-yl}-benzonitrile;

2-(4-(5-methoxy-1'-methyl-6'-oxo-1',6'-dihydro-{ 3,4'-bipyridin}-3'-y)- 1 H-

pyrazol-1~-ylbenzonitrile;
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2-(4-(4-(3,4-dimethoxypheny!}-1-methyl-6-oxo-1,6-dihydropyridin-3-yi -1 H-
pyrazol-1-yhbenzonitrile,

2-{4-{4-(2-Methoxy-pyrimidin-5-yi}-1-methyl-6-oxo-1,6~-dihydro-pyridin-3-
yl}-pyrazol-1-yl}-benzonitrile;

2-(4~{1-methyl-4-(2-(methylaminojpyrimidin-5S-y! }-6-ox0-1,6~
dibydropyridin-3-yl)-1H-pyrazol-1-yl}benzonitrile;

2-{4-{1-Methyl-6-ox0-4-(3 4, 5-trimethoxy-phenyl)-1,6-dithydro-pyridin-3-
yil-pyrazol-1-yl}-benzonitrile;

2-[4-(4-Ethoxy-1-methyi-6-oxo-1,6-dihydro-pyridin-3-yl}-pyrazol-1-y1]-4-
methoxy-benzoic acid;

4-Cyclopropoxy-2-{4-(4-cthoxy- I -methyl-6-0x0-1,6-dihydro-pyridin-3-yl}-
pyrazol-1-yli-benzoic acid;

2-{(4-(4-ethoxy-1-methyl-6-oxo-1, 6-dihydropyridin-3-yi)-1H-pyrazol-1-
yihbenzoic acid;

5-{1-(2-chlorophenyl}-1 H-pyrazol-4-y! }-1-methyl-4-((1-methyl-1 H-pyrazol-
4-yDroethoxyypyridin-2(1H}-one;

3-(4-(4-ethoxy-1-methyl-6-ox0-1,6-dihydropyridin-3-yi)- 1 H-pyrazol-1-
yhbenzonitrile;

4-ethoxy-5-(1-(2-fluorophenyl)-1H-pyrazol-4-yi)-1-methylpyridin-2{1H}-

one;
4-ethoxy-1-methyl-5-(1-(pyridin-2-y1)}- 1 H-pyrazol-4-vhpyridin-2{1 H}-one;
2-f4-(1,5-Dimethyl-6-oxo-1,6-dihydro-pyridin-3-yl)-pyrazol-1-yl}-
benzonitrife;
2-[4-(1,5-Dimethyl-6-oxo0-1,6-dihydro-pyridin-3-yl }-pyrazol-1-yi}-benzoic
acid;
2-[4-(5-Ethyl-1-methyl-6-0x0-1,6-dihydro-pyridin-3-vl)-pyrazol-1-yl}-
benzonitrile;

2-{4-{5-Ethyl-1-methyi-6-ox0-1,6-dihydro-pyridin-3-yl)-pyrazol-1-yl]-
benzoic acid;
2-[4-(1,5-Dimethyl-6-oxo-1,6-dihydro-pyridin-3-yl }-pyrazol-1-yi}-4-

phenoxy-benzonitrile;
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2-f4-(1,5-Dimethyl-6-oxo-1,6-dihydro-pyridin-3-vl }-pyrazol-1-yi}-4-
phenoxy-benzoic acid,
4-Methoxy-2-[4-(1'-methyl-6,6'-dioxo-1,6,1",6'-tetrabydro-{3,4 bipyridinyl-
3'-yl)-pyrazol-i-yl}-benzonitrile;
4-Methoxy-2-{4-(1-methyl-6-oxo-4-phenvi-1,6-dihydro-pyridin-3-yi}-
pyrazol-1-yli-benzonitrile;
2-{4-{4-(4-Chloro-phenyl)-1-methyi-6-oxo0-1,6~dihydro-pyridin-3-yi}-
pyrazol-1-yl}-4-methoxy-benzonitrile;
2-{4-14-(4-Fluoro-phenyl}-1-methyl-6-oxo-1,6-dihydro-pyridin-3-y1}-
pyrazol-1-yl}-4-methoxy-benzonitrile;
4-Methoxy-2-[4-(6-methoxy-1"-methyl-6"-oxo-1',6'-dihydro-{3 4 bipyndinyl-
3'-yl)-pyrazol-1-vij-benzonitrile;
2-f4-(6-Ethoxy-1"-methyl-6'-oxo-1',6'-dihydro-[3 4" bipyridinyl-3'-y1}-
pyrazol-1-yi}-4-methoxy-benzontirile;
4-Methoxy-2-[4-(2'-methoxy-1-methyl-6-0x0-1,6-dihydro-{4,4'Tbipyridinyl-
3-yh-pyrazol-1-yl}-benzonitnie;
4-Methoxy-2-{4-(1-methyl-6-ox0-4-phenyl-1,6-dithydro-pyridin-3-yi)-
pyrazol-1-ylj-benzoic acid,
2-{4-{4-(4-Chloro-phenyl)-1-methyl-6-ox0-1,6-dibhydro-pyridin-3-yi}-
pyrazol-1-yl}-4-methoxy-benzoic acid;
2-{4-{4~(4-Fluoro-phenyl)-1-methyl-6-oxo-1,6-dihydro-pyridin-3-yl}-
pyrazol-1-yl}-4-methoxy-benzoic acid;
4-Methoxy-2-{4-(6-methoxy-1"-methyl-6"-oxo-1",6'-dihydro-{3,4'bipyridinyl-
3'-vl)-pyrazol-1-yl]-benzoic acid,
2-f4~(6-Ethoxy-~1"-methyl-6'-oxo0-1",6'-dihydro-{ 3,4 Tbipyridinyl-3'-y1 -
pyrazol-1-yl}-4-methoxy-benzoic acid;
4-Methoxy-2-[4-(2'-methoxy-1-methyl-6-oxo-1,6-dihydro-[4,4 Thipyridinyl-
3~-yD-pyrazol-1-yl]-benzoic acid,
2-f4-(1,1'-Dimethyl-0,2'-dioxo-1,6, 1", 2'-tetrahydro-[4,4'Tbipynidinyl-3-y1}-
pyrazol-1-yl}-6-fluoro-benzonitrile;
2-Fluoro-6-[4-(6-methoxy-1'-methyl-6'-oxo-1',6'-dthydro-{ 3,4 Tbipyridinyl-3'-

yi)-pyrazol-1-yl}-benzonitnie;
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2-{4-{4-(4-Chloro-phenyl}-1-methyl-6-ox0-1,6-dihydro-pyridin-3-yi}-
pyrazol-1-yl }-6-fluoro-benzonitrile;

2-Chloro-0-[4-(1,1'-dimethyl-6,2'-dioxo-1,6, 1", 2'-tetrahydro-[ 4,4 [bipynidinyl-
3-yly-pyrazol-1-yl]-benzonitrile;

2-Chloro-6-{4-{6-methoxy-1'-methyl-6'-ox0-1",6'-dihydro-[ 3,4 bipyridinyl-3'-
yh-pyrazol-1-yl}-benzonitrile;

2-fluoro-0~-{(4-(4-(3-methoxy-4-methylphenyi)- I-methyl-6-ox0-1,6-
dibydropyridin-3-vi}-1H-pyrazol-1-yhbenzonitrile;

2-chloro-6-(4-(4-(3-methoxy-4-methylphenyl)-1-methyl-6-ox0-1,6-
dihydropyridin-3-vl)-1H-pyrazol-1-yi}benzonitrile;

2-chloro-6-(4-(4-(2-ethylpyrimidin-5-y1}-1 -methyl-6-oxo-1,6-dihydropyridin-
3-yhy-1H-pyrazol-1-vlbenzonitrile;

2-{(4-(4-ethoxy-1-methyl-6-oxo-1, 6-dihydropyridin-3-yi)-1H-pyrazol-1-
yibenzonitrile;

2-{4-(4-ethoxy-1-methyl-6-ox0-1,6-dihydropyridin-3-yi}- 1 H-pyrazol-1-
yhbenzamide;

2-(4-(1-methyl-4-(2-morpholincethoxy)-6-oxo-1,6-dihydropyridin-3-yl}-1H-
pyrazol-1~-ylbenzonitrile;

5-[1-{2-Methanesulfonyl-phenyl}-1H-pyrazol-4-vi}-1, '-dimethyl-1H,1'H-
[4,4" bipyridinyl-2,2'-dione;

5'-[1-{2-Methanesulfonyl-phenyl}-1H-pyrazol-4-yi}-6-methoxy-1'"~methyl-
'H-[3,4'Tbipynidinyl-2'-one;

4-(4-Chloro-phenyl}-5-[ 1-(2-methanesulfonyl-phenyl)- 1 H-pyrazol-4-yt]-1-
methyl-1H-pyridin-2-one;

5[ 1-{2-Methanesulfonyl-phenyl)-1H-pyrazol-4-yi}-1, U'-dimethyl-1H,1'H-
[3,4"bipyridinyl-6,2'-dione;

N-cyano-2-(4~(4-(4-tfluorophenyl}-1-methyl-6-oxo0-1,6~-dihydropyridin-3-y1)-
IH-pyrazol-1-yljbenzamide,

N-cyano-2-(4-(1-methyl-4-(1-methyl- 1 H-pyrazol-4-vl)}-6-0x 0-1,6-
dibydropyridin-3-yh)-1H-pyrazol-1-yl)benzamide;

N-cyano-2-{4-{(4-(4-methoxyphenyl)-1-methyl-6-oxo-1,6-dihydropyridin-3-

yh-1H-pyrazol-1-ylibenzamide,
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2-{4-(4-{4-chlorophenyl)-1-methyl-6-oxc-1,0-dihydropyridin-3-yi)-1H-
pyrazol-1-yi)-N-cyanobenzamide;

N-cyano-2-(4-(2"-methoxy-1-methyl-6-ox0-1,6-dihydro-[4,4"-bipyridin}-3-
yiy-1H-pyrazol-1-yhibenzamide;

N-cyano-2-(4-(1,1'-dimethyl-2' 6-dioxo-1,1', 2, 6-tetrahydro-[4,4"-bipyridin]-
3-yl)-1H-pyrazol-1-yhbenzamide;

N-cyano-2-(4-(6-roethoxy-1"-methyl-6'-oxo-1",6'-dihydro-[ 3,4 -bipyridin}-3'-
yh-1H-pyrazol-1-ylbenzamide;

N-cyano-2-(4~(1-methyl-4-2~(methylamino)pyrnmidin-5-y1)-6-ox0-1,6-
dihydropyridin-3-vl)-1H-pyrazol-1-yi}benzamide;

N-cyano-2-{(4-(6-ethoxy-1'-methyl-6"-ox0-1',6'-dihydro-[3 4-bipyridin}-3'-
yh-1H-pyrazol-1-yhbenzamide;

5-(1-(2-(1H-tetrazol-5-yDphenyl }-1H-pyrazol-4-yl}-4-(4-chlorophenyl)-1-
methylpyridin-2(1H}-one;

4-{(4-Methoxy-phenyl)-1-methyl-5-{ 1-{2-(1 H-tetrazol-5-yi}-phenyl]-1H-
pyrazol-4-yl -1 H-pyridin-2-one;

4-(4-Fluoro-phenyl}-1-methyl-5-{ 1-[2-(1H-tetrazol-5-yl}-phenyl}-1H-
pyrazol-4-yl}-1H-pyridin-2-one;

I-Methyl-4-(1-methyl-1H-pyrazol-4-v1}-5-{ 1-[2-(1 H-tetrazol-5-yl}-phenyi]-
tH-pyrazol-4-yl}-1H-pyridin-2-one;

4-Cyclopropyl-1-methyl-5-{ 1-[2-(1H-tetrazol-5-vi}-phenyl}-1H-pyrazol-4-
vl 3-1H-pyridin-2-one;

N-{2-[4-{4-Cyclopropyl-1-methyl-6-ox0-1,6-dihydro-pyridin-3-ylj-pyrazol-
1-yl}-benzoyl}-methanesulfonamide;

Ethanesulfonic acid 2-[4-(4-cyclopropyl-1-methyl-6-oxo-1,6-dihydro-
pyridin-3-yl}-pyrazol-1-yi}-benzoylamide;

N-{{dimethylamino)sulfonyl}~-{2-[4-(4-cyclopropyl-1-methyi-6-ox0(3-
hydropyridyl )pyrazolytlphenyl jcarboxamide;

3-(4-(1, V'~dimethyl-2' 6-dioxo-1,1',2' 6-tetrahydro-[4,4"-bipyridin]-3-y1}-1H-
pyrazol-1-yl-4-methoxybenzonitrile,

4-Methoxy-3-{4-(6-methoxy-1'-methyl-6"-oxo-1',6'-dihydro-{3,4'Tbipyridinyl-

3'-yh-pyrazot-1-yl}-benzomtrile;
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3-{4-{4-(4-Chloro-phenyl)-1-methyl-6-ox0-1,6-dihydro-pyridin-3-yi}-
pyrazol-1-yl }-4-methoxy-benzontrile;

&-methoxy-1"-methyl-5'-(1-(1-phenylethyl}-1H-pyrazol-4-y13-[ 3, 4'-bipyridin]-
2'(1'H}-one;

T-methyl-4-(2-{methylamino)pyrimidin-5-y1}-5-(1-(1-phenylethyl)- 1 H-
pyrazol-4-yDpyridin-2(1H}-one;

L 1-dimethyl-5-(1~(1-phenylethyl)-1H-pyrazol-4-y1)-[4,4"-bipyridine]-
2,2'(1H, I'H}-dione;

4-(2~(ethylaroinopyrimidin-5-yh-T-methyl-5-(1-(1-phenylethyl }- I H-pyrazol-
4-yDpyridin-2(1H}-one;

4-(2-((2-methoxyethyDamino)pyrimidin-5-y1}- I -methyl-5-(1-(1-
phenylethyl)-1H-pyrazol-4-yhpyridin-2(1 H}-one;

6-(3-(dimethylamino)propoxy}-1'-methyi-53'-(1-{1-phenylethyl)-1H-pyrazol-
4-yD)-[3,4"-bipyridin]-2'(1'H)-one;

5-{1-(2-chlorophenyl}-1H-pyrazol-4-yi}-1,V'-dimethyl-[4,4'-bipyridine}-
2,2(1H, T'H)-dione;

5-(1-(2-chlorophenyl)-1H-pyrazol-4-y1)-4-(Z-methoxypyrimidin-5-yi}-1-
methylpyridin-2(1H}-one;

5'-(1-(2~chlorophenyl}-1H-pyrazol-4-y1}-6-methoxy-1",5~-dimethyl-{3,4'-
bipyridin}-2'(1'H)-one;

5-(1-(2-chlorophenyl)-1 H-pyrazol-4-y1}-2'-methoxy-1-methyl-[4,4"-
bipyridin}-2(1H}-one;

5-{1-{2-fluorophenyl)-1H-pyrazol-4-y1}-1, I'-dimethyl-[4,4-bipyridine}-
2,2(1H, 1'H)-dione;

5'-(1-(2-fluorophenyl)-1H-pyrazol-4-yl)-6-raethoxy-1'-methyi-[3,4'-
bipyridin}-2'(1'H})-one;

5-{1-(2-fluorophenyl)-1H-pyrazol-4-y1}-4-(2Z-methoxypyrimidin-5-y1}-1 -
methylpyridin-2(1H}-one;

5-{1-(2-hydroxycyclohexyl)-1H-pyrazol-4-yl)-i-methyl-4-phenylpyndin-
2(1H}-one;

2-chloro-6-[4-[4-[2-(cyclopropylamino)pyrimidin-S-vl}-1-methyl-6-0x0-3-

pytidylipyrazol-1-ylibenzonitrile;
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2-(4-(4-(2-{ethylamino)pyrimidin-5-y1)-1-methyl-6-oxo-1,6-dihydropyridin-
3-y13-1H-pyrazol-1-yhbenzonitrile;

2-(4-(4~(2-((Z-methoxyethylamino)pyrimidin-5-yi}-1-methyl-6-ox0-1,6-
dihydropyridin-3-vl)-1H-pyrazol-1-yhbenzonitrile;

2-chloro-6-{(4-(4-(2-(ethylamino jpyrimidin-5-yb)-1-methyl-6-0ox0-1,6-
dibydropyridin-3-yl)-1H-pyrazol-1-yl}benzonitrile;

2-chloro-6-(4~(4-(2-((2~-methoxyethyDaminoypyrimidin-5-y1}-1-methyl-6-
oxo-1,6-dihvdropyridin-3-yl}-1H-pyrazol-1-ylibenzonitrile;

2-chloro-6~-(4-(4-(2-({cyclopropylmethyhamino)pyrimidin-5~-yl)-1 -methyl-6-
oxo-1,6-dihydropyridin-3-yl)}-1H-pyrazol-1-yhbenzonitrile;

2-chloro-6-(4-(4-(2-(dimethylamino)pyrimidin-5-yi}-1-methyl-6-ox0-1,6-
dihydropyridin-3-yl}-1H-pyrazol-1-yhbenzonitrile;

2-chloro-6-(4-(4-(2-(cyclopentylanino)pyrimidin-S-yi)- I -methyl-6-0x0-1,6-
dihydropyridin-3-y1}-1H-pyrazol-1-yi}benzonitrile;

2-chloro-0-(4-( 1 -methyl-6-ox0-4-(2-(pyrrolidin- I -yDpyrimidin-5-y1}-1,6-
dihydropyridin-3-yh)-1H-pyrazol-1-ylYbenzonitrile;

2-chloro-6-(4-{4-(2-(isopropylamino)pyrimidin-5-y1}-1-methyi-6-ox0-1,6-
dihydropyridin-3-y1)-1H-pyrazol-1-ylbenzonitrile;

2-chloro-0-(4-(1-methyl-4-(2-(methylamino}pyrimidin-5-v1}-6-0x0-1,6~
dibydropyridin-3-yl)-1H-pyrazol-1-yl}benzonitrile;

2-[4-[4-{2-(ethylaminopyrimidin-5S-yli-1-methyl-6-oxo-3-pyridylpyrazol-1-
yl}-6-fluoro-benzonitrile;

2-{4-{4-[2-{dimethylamino)pyrimidin-S-vl]-1-methyl-6-0x0-3~
pyridylipyrazol-1-yij-6-fluoro-benzonitrile;

2-chloro-6-(4~(1-methyl-4~(2-morpholinopyrimidin-5-yl }-6-ox0-~1,6-
dibydropyridin-3-vi}-1H-pyrazol-1-yhbenzonitrile;

2-fluoro-6-{4- 1-methyl-6-ox0-4-(Z-pyrrolidin-1-ylpyrimidin-S-y1}-3-
pyridylipyrazol-1-ylibenzonitrile;

2-chloro-6-(4-( I -methyl-4-(2-(4-methylpiperazin- 1-yDpyrimidin-5-y1)-6-oxo-
t,6-dihydropyridin-3-yl)}-1H-pyrazol-1-vi)benzonitrile;

2-chloro-6-(4-(1-methyl-6-oxo-4-(2-(piperidin- 1 -yDpyrimidin-5-yl}-1,6-

dihydropyridin-3-y1}-1H-pyrazol-1-ylbenzonitrile;
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2-chloro-6-[4-[4-[6-(isopropylamine}-3-pyridyi}-1-methyl-6-oxo-3-pyridyl -
pyrazol-1-yllbenzonitiile;
2-chloro-6-(4-{6-{cyclopentylamino)-1'-methyl-6'-ox0-1',6'-dihydro-{3,4'-
bipyridin}-3'-y1)}-1H-pyrazol-1-yl}benzonitrile;
2-chloro-6-(4-(1'-methyl-6-(methylamino}-0'-oxo-1', 6'-dihydro-[3,4'-
bipyridin}-3'-yi}-1H-pyrazol-1-yhbenzontrile
2-chloro-6-(4-(6-(ethylamino)-1'~-methyl-6'-oxo-1", 6'~dihydro-[3,4'-
bipyridin}-3'-yi)}-1H-pyrazol-1-yl}benzonitrile;
2-(4~-(6-(cyclopentylarnino)--methyl-6"-oxo-~1', 6'-dihydro-{3, 4-bipyridin}-
3'-yh)-1H-pyrazol-1-yl)}-6-fluorobenzonitrile;
2-(4-(6-(ethylamino)-1"-methyl-6"-oxo-1', 6'-dihydro-[3, 4-bipyridin]-3'-yl)-
tH-pyrazol-1-yl)-6-fluorobenzonitrile;
2-chloro-6-{4-{6-(dimethylamino)-1-methyl-6"-oxo-1', 6'-dihydro-{3,4'-
bipyridine}-3'-yl}-1H-pyrazol-1-yl }benzonitrile;
2-(4-{ 6-[(cyclopropylmethyDamino]-1'-methyl-6'-oxg-1',6'-dihydro-{3,4'-
bipyridine]-3'-yl}-1H-pyrazol-1-yl)}-6-fluorobenzonitrile;
2-{4-{6-(dimethylamino)-1"-methyl-6'-oxo-1',6'-dihydro-{3,4'-bipyridine]-3'-
yij-1H-pyrazol-1-y1 }-6-fluorcbenzonitrile;
2-chloro-6-(4-{6-{{cyclopropyimethybamino}-1'-methyl-6"-oxo-1',6'-dihydro-
[3,4'-bipyridine}-3'-yl }-1H-pyrazol-1-yDbenzonitrile;
2-chloro-6-[4-f 1-methyl-6-0x0-4-(6-pyrrolidin-1-yi-3-pyridyl 3-3-
pyridylipyrazol-1-ylibenzonitrile;
2-fluore-6-[4-] 1~-methyl-6-oxo-4-(6-pyrrolidin-1-yi-3-pyridyl)-3-
pyridylipyrazol-1-ylibenzonitrile;
2-fluoro-0~-{(4-(6-(1sopropylamino}-1-methyl-6'-oxo-1',6"-dihydro-{3,4'-
bipyridin}-3'-yi)}-1H-pyrazol-1-yl}benzonitrile;
2-chloro-6-[4-[4-[6-(cyclopentoxy)-3-pyridyl}-1-methyl-6-ox0-3-
pyridylipyrazol-1-ylibenzonitrile;
2-(4-(6-(difluoromethoxy}-1"-methyl-6"-oxo-1',6'-dihydro-[ 3,4"-bipyridin}-3'-
yh-1H-pyrazol-1-yl)-6-fluorobenzonitrile;
2-chloro-6-(4-(6-(difluoromethoxy}-1'-methyl-6'-oxo-1',6'-dihydro-{3,4'-

bipyridin}-3'-yi)-1H-pyrazol-1-ylbenzonitrile
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2-(4-(6-(3-{dimethvlamino)propoxy}-1'-methyl-6'-oxo-1',6'-dihydro-{3,4'-
bipyridin}-3-y1)-1H-pyrazol-1-yhbenzonitrile;

2-chloro-6-(4-(6-(3~(dimethylaminojpropoxy)-1'-methyl-6'-oxo-1",6'-dihydro-
[3,4'-bipyridin}-3-y)-1H-pyrazol-i-yl)benzonitrile;

2-chloro-6-{4-[4-[0~-(cvclopropylmethoxy)-3-pyridyt}-1-methyl-6-0ox0-3-
pyridylipyrazol-1-ylibenzontrile;

2-fluoro-0-[4-[4-(6-1sopropoxy-3-pyridyl -1 -roethyl-6-oxo-3~-pyridyljpyrazol-
I-ylibenzonitrile;

2-(4~-(6-ethoxy-1'-methyl-6'-oxo-1', 6'-dihydro-{3, 4-bipyridini-3-y1)-1H-
pyrazol-1-y1)-0-flucrobenzonitrile;

2-f4-[4-[6-(cyclopropyimethoxy)-3-pyridvl}-1-methyl-6-0ox0-3-
pyridylipyrazol-1-yli-6-fluoro-benzontirile;

2-f4-[4-[6-(cyclopentoxy )-3-pyridyl]-I-methyl-6-0x0-3-pyridyljpyrazol-1-
yi-6-fluoro-benzonitrile;

2-f4-[4-[6-{cyclopropoxy}-3-pyridyl]-1-methyl-6-oxo-3-pyridylipyrazol-1-
yi}-6-fluoro-benzonitrile;

2-chloro-6-[4-[4-(6-1sopropoxy-3-pyridyl }-1-methyl-6-0x0-3-
pytidylipyrazol-1-ylibenzonitrile;

2-chloro-6-{4-[4-[0~-(cvclopropoxy)-3-pyridyl}-1-methyl-6-ox0-3-
pyridylipyrazol-1-ylibenzontrile;

2-chloro-6-(4-{6-ethoxy-1"-methyl-6'-oxo-1", 6'-dihydro-{3, 4"-bipyridin]}-3'-
yh-1H-pyrazol-1-yl }benzonitrile;

2-chloro-6-{4-[4-(6~cyclopropyl-3-pyrndyl)-1-methyl-6-ox0-3-
pyridylipyrazol-1-ylibenzonitrile;

2-(4-(1",6-dimethyl-6'-oxo0-~1",6'-dthydro-{ 3, 4"-bipyridin}-3'-yl)- 1 H-pyrazol-1-
yh-6-fluorobenzonitrile;

2-fluoro-6-(4-(1"-methyl-6'-oxo-6-(triflucromethyl)-1',6'-dihydro-{3,4'-
bipyridin}-3'-yi)-1H-pyrazol-1-yDbenzonitrile;

2-chloro-6-(4-( 1", 6~-dimethyl-6"-oxo-1',6'-dihydro-[3,4"-bipyridin]-3'-yl)- 1H-
pyrazol-1-ylibenzonitrile,

2-chloro-6-(4-(1'-methyl-6'-ox0-6-(trifluoromethyl}-1',6'-dihydro-[3,4'-

bipyridin}-3'-yi)-1H-pyrazol-1-yl)benzonitrile;
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2-chloro-6-(4-(6-ethyl-1"-methyl-6'-ox0-1',6'-dihydro-{3 4'-bipyridin}-3'-yi}-
tH-pyrazol-1-yhbenzonitrile;

2-(4-(6~ethyl-1"-methyl-6'-oxo~-1",0'-dthydro-[3,4-bipyridin]-3'-yh)-1H-
pyrazol-1-yl}-6-flucrobenzonitrile;

2-{4-{6-ethyl-1-methyi-0'-ox0-1",6'-dihydro-[ 3,4 -bipyridin}-3'-v1)- 1H-
pyrazol-1-yDbenzonitrile,

2-{4-[4-(6-cyclopropyl-3-pyridyl)-1-methyl-6-ox0-3-pyridylpyrazol-1-yl}-6-
fluoro-benzonitrile;

2-fluoro-6-{4-[4-(6-1sopropyl-3-pyridyl -1 -rethyl-6-oxo-3-pyridyljpyrazol-
I-ylibenzonitrile;

2-chloro-6-[4-[4-(6-1sopropyl-3-pyridyl)-1-methyl-6-oxo-3-pyridyl jpyrazol-
t-ylibenzonitrile;

2-(4-(1',6-dimethyl-¢'-oxo-1',6'-dihydro-{3 4'-bipyridin}-3'-yl}-1H-pyrazol-1-
yibenzonitrile;

2-{4-(6-cyclopentyl-1'-methyl-6"-oxo-1',6'-dithydro-{3,4"-bipyridin}-3'-yl }- 1 H-
pyrazol-1-yl-6-fluorobenzonitrile;

2-chloro-6-(4-{6-cyclopentyl-1'-methyl-6'-oxo-1',6'-dihydro-[3,4'-bipyridin]-
3'-yh)-1H-pyrazol-1-yl)benzonitrile;

2-cyclopropyl-0-{4-[ l-methyl-4-(1-methyl-2-ox0-4-pyridyl}-6-0x0-3-~
pyridylipyrazol-1-ylibenzontrile;

2-cyclopropyl-6-[4-[4-[1-(cyclopropylmethyl}-2-oxo-4-pyridyi}-1-methyl-6-
oxo-3-pyridylipyrazol-1-yllbenzonitrile;

2-cyclopropyl-0-(4-(6-(3-(dimethylamino)propoxy)-1'-methyl-6"-oxo-1', &'~
dihydro-[{3, 4'-bipyridin]-3'-yl}-1H-pyrazol-1-yl jbenzonitrile;

2-cyclopropyl-6-(4-(6-methoxy-1-methyl-6'-oxo-1", 6'-dihydro-{3, 4'-
bipyridin}-3'-yi)}-1H-pyrazol-1-yl}benzonitrile;

2-cyclopropyl-6-(4-(6-ethoxy-1-methyl-6'-oxo-1', 6'-dihydro-{3, 4'-
bipyridin}-3'-yi)-1H-pyrazol-1-yDbenzonitrile;

2-cyclopropyl-6-[4-[ 1 -methyl-6-ox0-4-(2-0ox0- 1 -propyl-4-pyridyl}-3-
pyridylipyrazol-1-ylibenzonitrile;

2-cyclopropyl-6-{4-[4-(1-ethyl-2-oxo-4-pyridyl -1 -methyl-6-ox0-3-
pytidylipyrazol-1-ylibenzonitrile;
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2-cyclopropyl-6-{4-[4-[6-(2-fluoroethoxy}-3-pyridyi}-1-methyl-6-ox0-3-
pyridylipyrazol-1-ylibenzomntrile;

2-cyclopropyl-6-(4-(1'-cyclopropyl-1-methyl-2',6~-dioxo-1,1',2", 6-tetrahvdro-
[4,4'-bipyridin}-3-y1}-1H-pyrazol-1-yl}benzonitrile;

2-cyclopropyl-0-{4-[4-] 1-(2-fluoroethyl}-2-ox0-4-pyridyl }-1-methyl-6-ox0-3-
pyridylipyrazol-1-ylibenzontrile;

2-cyclopropyl-6-{4-[4-[1-(2-hydroxyethyl}-2-ox0-4-pynidyl - 1-methyl-6-0x0-
3-pyridylipyrazol-1-yilbenzonitrile;

2-cyclopropyl-6-(4-(6-{cyclopropyluethoxy)-1-methyl-6'-oxo-1',6'-dihydro-
[3,4"-bipyridin}-3'-yl}-1H-pyrazol-1-yl}benzonitrile;

4-Ethoxy-5-{5-methanesulfonyl-4,5,6, 7-tetrahydro-pyrazolo[ 1, S-apyrazin-3-
yh-T-methyl-1H-pyridin-2-one;

5-(5-Acetyl-4,5,6,7-tetrahydro-pyrazolo[ 1, 5-alpyrazin-3-yl)-4-ethoxy-1-
methyl-1H-pynidin-2-one;

1-methyl-4-phenyl-5-(5-phenyloxazol-2-yhpyridin-2{1H)-one;

I-methyl-5-(1-methyl-5-phenyl-1H-pyrazol-3-yl)-4-phenylpyndin-2(1H)-
one;

I-methyl-4-phenyl-5-(2-phenyloxazol-4-ylDpyrdin-2(1H)-oue; or

I-methyl-4-phenyl-5-(2-phenyloxazol-3-yDpyndin-2(1H)-one.

[0084] In some embodiments, the substituted heterocyclic derivative compound disclosed herein

has the structure provided in Table 2.
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Preparation of the Substituted Heterocyclic Derivative Compounds

[0085] The compounds used in the reactions described heretn are made according to organic
synthesis techniques known to those skilled in this art, starting from commercially available
chemicals and/or from compounds described in the chemical hiterature. “Commercially available
chemicals” are obtained from standard commercial sources including Acros Organics (Pittsburgh, Pa.,
US), Aldrich Chemical (Milwaukee, Wis., US; includes Sigma Chemical and Fluka), Apin Chemicals
Ltd. (Milton Park, UK), Avocado Research (Lancashire, UK}, BDH Inc. (Toronto, CA}, Bionet
{Cornwall, UK), Chemservice Inc. (West Chester, Pa., US), Crescent Chemical Co. (Hauppauge,
N.Y., US), Eastman Organic Chemicals, Eastman Kodak Company (Rochester, N.Y ., US), Fisher
Scientific Co. (Pittsburgh, Pa., US), Fisons Chemicals (Leicestershire, UK), Frontier Scientific
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(Logan, Utah, US), ICN Biomedicals, Inc. (Costa Mesa, Cal., US}, Key Organics (Cornwall, UK),
Lancaster Synthesis (Windham, N.H , US}), Maybridge Chemical Co. Lid. (Cornwall, UK), Parish
Chemical Co. (Orem, Utah, US), Plaltz & Bauer, Inc. (Waterbury, Conn., US), Polyorganix (Houston,
Tex ., US), Pierce Chemical Co. (Rockford, 11, US), Riedel de Haen AG (Hanover, DE), Spectrum
Quality Product, Inc. (New Brunswick, N.J,, US), TCI America (Portland, Or,, US), Trans World
Chemicals, Inc. (Rockvilie, Md., US}, and Wako Chemicals USA, Inc. (Richmond, Va., US).

[0086] Methods known to one of ordinary skill in the ant are identified through various
reference books and databases. Suitable reference books and treatise that detail the synthesis of
reactants useful in the preparation of compounds described herein, or provide references to articles
that describe the preparation. See, e.g., SYNTHETIC ORGANIC CHEM. {John Wiley & Sons, Inc.,
N.Y.); Sandler et al., ORGANIC FUNCTIONAL GROUP PREP ., 2nd Ed. {(Academic Press, N.Y , 1983);
House, MODERN SYNTHETIC REACTIONS, 2ud Ed. (W A, Benjamin, Inc., Menlo Park, Calif, 1972);
Gilchrist, HETEROCYCLIC CHEM., 2nd Ed. (John Wiley & Sons, NY ., 1992}; March, ADVANCED
ORGANIC CHEM.: REACTIONS, MECHANISMS & STRUCTURE, 4th Hd., (Wiley-Interscience, NY .,
1992). Additional suitable references that detail the synthesis of reactants useful in the preparation
of compounds described herein, or provide references to articles that describe the preparation, are
known in the art. See, e.g., Fuhrhop & Penzlin, ORGANIC SYNTH.: CONCEPTS, METHODS, STARTING
MAT'LS, Znd Revised & Enlarged Ed. (John Wiley & Sons, ISBN: 3-527-29074-5, 1994);
HOFFMAN, ORGANIC CHEM., INTERMEDIATE TEXT (Oxford Univ. Press, ISBN 0-19-509618-5,
1996}; Larock, COMPREHENSIVE ORGANIC TRANSFORMATIONS: GUIDE TO FUNCTIONAL GROUP
PREPARATIONS, 2nd Ed. (Wiley-VCH, ISBN: 0-471-19031-4, 1999); March, ADVANCED ORGANIC
CHeEM.: REACTIONS, MECHANISMS, & STRUCTURE, 4th Ed. (John Wiley & Sons, ISBN: 0-471-
60180-2, 1992}, MODERN CARBONYL CHEM. (Otera (Ed.), Wiley-VCH, ISBN: 3-527-29871-1,
2000); Patai, PATAT'S 1992 GUIDE TO CHEM. OF FUNCTIONAL GROUPS (Interscience ISBIN: 0-471-
93022-9, 1992}, Solomons, ORGANIC CHEM,, 7th Ed. (John Wiley & Sons, ISBN: 0-471-19095-0,
20003y, Stowell, INTERMEDIATE ORGANIC CHEM,, 2nd Ed. {Wiley-Interscience, ISBN: 0-471-57456-
2, 1993); INDUSTRIAL ORGANIC CHEM.: STARTING MATERIALS & INTERMEDIATES: ULLMANN'S
ENCYCLOPEDIA (John Wiley & Sons, [ISBN: 3-527-29645-X, 1999} in 8 volumes; ORGANIC
REACTIONS (1942-2000} (John Wiley & Sons), in over 55 volumes; CHEM. FUNCTIONAL GROUPS
{John Wiley & Sous), in 73 volumes.

[0087] Specific and analogous reactants may also be identified through the indices of known

chemicals prepared by the Chemical Abstract Service of the American Chemical Society, which are
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available in most public and university libraries, as well as through on-line databases (American
Chemical Society, Washington, D .C., US). Chemicals that are known but not coramercially
available in catalogs may be prepared by custom chemical synthesis houses, where many of the
standard chemical supply houses (e g, those listed above) provide custom synthesis services. A
reference for the preparation and selection of pharmaceutical salts of the substituted heterocyclic
derivative compounds described herein is Stahl & Wermuth, HANDBOOK OF PHARMACEUTICAL
SALTS (Verlag Helvetica Chirnica Acta, Zurich, DE, 200)2.

[0088] General methods for the synthesis of substituted heterocyclic derivatives are also known.
See, e.g., WO 2009158396, WO 200563768, WO 2006112666, Briet et. al, 58 Tetrahedron 5761
(2002), WO 200877550, WO 200877551, WO 200877556, WO 200712421, WO 200712422,
US200799911; WO 200877550, Havera et al , 42 J. Med. Chem. 3860 (1999), WO 200429051,
US20090054434. Additional examples of the synthesis of substituted heterocyclic derivatives are
known. See, e.g., WO 2012/171337, WO 2011/044157;, WO 2009/097567, WO 2005/030791;

EP 203216; Becknell et al,, 21 Bioorg. Med. Chem. Leits. 7076 (2011}, Svechkarev et al,, Visnik
Kharkivs'kogo Natsional'nogo Univ. im. V. N. Karazina, 770:201 (2007); Coskun et al, 35 Synth.
Commun. 2435 (2005); Alvarez et al., 15 Sci. Synth. 839 (2005); Kihara et al,, 53 Heterocycl. 359
{2000); Couture et al,, 7 J. Chem. Soc’y, Perkin Transact. 1. Org. Bio-Org. Chem. 789 (1999);
Kihara et al., 48 Heterocycles 2473 (1998); Couture et al., 52 Tetrahed. 4433 (1996); Couturre et
al.,, 37 Tetrahed. Lett. 3697 (1996); Natsugari et al.,, 38 J. Med. Chem. 3106 {1995); Moehrle et

al., 321 Archiv Pharm. 759 (Weinheim, DE) 321:759 (1988); Gore et al, 3 J. Chem. Soc’y, Perkin
Transact. 1. Org Bio-Org. Chem. 481 {1972-1999) (1988); Narasimhan et al , 3 J. Chem. Soc’y,
Chem. Commun. 191 (1987); Henry et al., 40 J. Org. Chem. 1760 (1975); Berti, 90 Gazzetta Chim.
ftaliana 559 (1960}, Berti et al , 49 Annal. Chimt. 2110 (Rome, IT, 1959); Berti et al | 49 Annal.
Chim. 1253 (Rome, IT;1959); WO 2012000595; Couture et al., 52 Tetrahed. 4433 {1996},

WO 2010069504, WO 2010069504, WO 2006030032, WO 2005095384; US20050222159,

WO 2013064984; Mishra et al., 2013 Eur. J. Org. Chem. 693 (2013); Vachhani et al, 69
Tetrahed. 359 (2013);, Xie et al,, 45 Eur. J. Med. Chem. 210 (2010); Mukaiyama et al., 15 Bioorg.
Med. Chem. 868 (2007}, JP2005/089352; Wang et al., 9 Molec. 574 (2004); WG 2000023487,
US20060287341;, CN103183675; Hares et al | 32 Egyptian J. Pharm. Sci. 303 (1991); DE2356005;
DE2133898; DE2133998; U.S. Patent No. 3,816,422, DE2011970; Stachle et al | 8 Justus Liebigs
Annalen der Chem. 1275 (1973).
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[0089] In some embodiments, the substituted heterocyclic derivative compounds disclosed
herein are prepared by the general synthetic routes described below in Schemes 1-8. These schemes
are intended to exemplary to one of skill in the art and are not limiting. Additional methods for the
synthesis of the substituted heterocyclic derivative compounds are disclosed herein or readily
available to one of skill in the art.

[0090] The pyrazole pyridone compounds of the present embodiments can be prepared

according to the general synthetic routes described 1o the following schermes:

Scheme
Br Br RA
RS 2, R Suzukd RS
NH N.
RG Rﬁ R2 Rﬁ N \Rz
O O e}
1-1 1-2 1-3

{00917 A method for preparing some of the substituted derivative compounds described herein
is provided in the preceeding Scheme 1. 5-Bromopyridin-2{1H}-one derivative {1-1} is subjected to
alkvylation with alky! halide under basic conditions to provide the related 5-bromo-1-alkylpyridin-
2(1H}-one derivative (1-2). Further palladium-catalyzed cross coupling reaction of compound 1-2
with a suitable halide provides compound 1-3.

Scheme 2
RA
. s
NaH or Suzuki D~y

I\ﬂ/‘N“RZ
O

2-3 2-4

[0092] A method for preparing some of the substituted derivative compounds described herein

2-1

is provided in Scheme 2, above. 5-Bromo-4-chloropyridin-2(1H}-one {2-1} is subjected to
alkylation with alkyl halide under basic conditions to provide the related 5-bromo-4-chloro-~1-
alkylpyridin-2(1H)-one derivative (2-2). Palladium-catalyzed cross coupling reaction of compound
2-2 with a suitable halide provides compound 2-3. Further palladium-catalyzed cross coupling
reaction of compound 2-3 with a suitable halide provides compound 2-4. Alternatively, 2-3 is
subjected to substitution with a suitable alcohol or amine or thiol under basic conditions to provide

compound 2-4.
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Scheme 3
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00931 A method for preparing some of the substituted derivative compounds described herein
is provided in Scheme 3, above. S-Bromo-4-chloropyridin-2(1H)-one (3-1} is converted to the
related compound 3-2 following a two-step sequence. More specifically, (1) alkylation with alkyl
halide under basic conditions, (2) substitution with a suitable alcohol or amine or thiol under basic
conditions provides compound 3-2. Further palladiurs-catalyzed cross coupling reaction of
compound 3-2 with a suitable halide provides compound 3-3.

Scheme 4

Rg = =N Y/
& N

HN-N Ry~ =N N ?:\E

B F B Suzuki
3 Q o 0
s TN
41 4-2 4.3 4-4

[0094] In each of the above reaction procedures or schemes, the various substituents may be
selected from among the various substituents otherwise taught herein.

Pharmaceutical Compositions

[0095] In certain embodiments, the substituted heterocyclic derivative compound as described
herein 1s administered as a pure chemical. In other embodiments, the substituted heterocyclic
derivative compound described herein 13 combined with a pharmaceuntically suitable or acceptable
carrier {also referred to herein as a pharmaceutically suitable (or acceptable) excipient,
physiologically suitable {or acceptable) excipient, or physiclogically suitable (or acceptable) carrier)
selected on the basis of a chosen route of administration and standard pharmaceutical practice as
described, for example, in REMINGTON: SCIENCE & PRACTICE OF PHARMACY, 2187 ED. (Gennaro
(Ed.) Mack Pub. Co., Easton, Pa. US(2005}).

130



WO 2018/195155 PCT/US2018/028097

[0096] Accordingly, provided herein 1s a pharmaceutical composition comprising at least one
substituted heterocychc denvative compound, such as a compound of Formula 1, the reference to
which includes a stereotsomer, pharmaceutically acceptable salt, hydrate, solvate, or N-oxtide
thereof, together with one or more pharmaceutically acceptable carriers. The carrier(s) {or
excipient(s)) is acceptable or suitable if the carrier is compatible with the other ingredients of the
composition and not deleterious 1o the recipient {i.e., the subject) of the composition.

00971 Oue embodiment provides a pharmaceutical cormposition comprising a compound of
Formula I and a pharmaceutically acceptable excipient. In certain embodiments, the substituted
heterocyclic derivative compound as described herein 1s substantially pure, in that it contains less
than about 5%, or less than about 1%, or less than about 0.1%, of other organic small molecules,
such as contaminating intermediates or by-products that are created, for example, in one or more of
the steps of a synthesis method.

[0098] Suitable oral dosage forms include, for example, tablets, pills, sachets, or capsules of
hard or soft gelatin, methylcellulose or of another suitable material easily dissolved in the digestive
tract. Suitable nontoxic solid carriers are used which include, for example, pharmaceutical grades of
mannitol, factose, starch, magnesium stearate, sodium saccharin, talcum, cellulose, glucose, sucrose,
magnesium carbonate, and the like. See, e.g., REMINGTON, 2005,

[0099] The dose of the composition comprising at least one substituted heterocyclic derivative
compound as described herein may differ, depending upon the patient's {e.g., human} condition, that
is, stage of the disease, general health status, age, and other factors that a person skilled in the
medical art will use to determine dose.

[0100] Pharmaceutical compositions may be administered in a manner appropriate to the disease
to be treated {or prevented) as determined by persons skilled in the medical arts. An appropriate
dose and a suitable duration and frequency of administration will be determined by such factors as
the condition of the patient, the type and severity of the patient's disease, the particular form of the
active ingredient, and the method of administration. In general, an appropriate dose and treatment
regimen provides the composition(s) in an amount sufficient to provide therapeutic or prophylactic
benefit (e.g., an improved clinical outcome, such as more frequent complete or partial remissions, or
tonger disease-free and/or overall survival, or a lessening of symptom severity. Optimal doses may
generally be determined using experimental models and/or clinical trials. The optimal dose may

depend upon the body mass, weight, or blood volume of the patient.
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01017 Oral doses typically range from about 1.0 mg to about 1000 mg, one to four times,
or more, per day.

Bromodemain Inhibition and cAMP response element-binding protein

[0102] Histone acetylation is generally associated with the activation of gene transcription, as
the modification is known to loosen the interaction of the BNA and the histone octamer by
changing the electrostatics. In addition to this physical change, specific proteins are known to bind
to acetylated lysine residues within histones in order to read the epigenetic code. Bromodomains are
small (~110 amino acid) distinct domains within proteins that are known to bind to acetylated lysine
resides commonly, but not exclusively, in the context of histones. Some fifty proteins are known to
contain bromodomains, and they have a range of functions within the cell, including bromodomain
and extra-terminal (BET) family of proteins and cAMP response element-binding protein (CREB)-
binding protein {CBP}.

[0103] CBP and its paralog p300 are highly homologous, ubtquitous, versatile transcriptional
coactivator proteins that are essential for development and many other physiological processes. In
addition to involvement in transcriptional events, the coactivator proteins are known to contribute to
other processes such DNA repair, RNA splicing. Janknecht, 17 Histol. Histopathol. 657 (2002).

[0104] The human CBP protein contains 2442 amino acids. Several structural and functional
domains have been identified 1o CBP, including the bromodomain (BRD), three cysteine-histidine
rich regions (CH1, CH2 and CH3}, and the histone acetyliransferase (HAT) domain. The
bromodomain, which is found in many chromatin associated proteins, is thought to function as a
histone binding motif. The three cysteine/bistidine-rich domains are known to serve as docking
modules tor numerous transcriptional regulators. The CH2 domain is partly located within the HAT
domain. Based on sequence homology data, part of the CH2 region has been classified as a plant
homeodomain (PHD} type zinc finger which is found predominantly in proteins that function at the
chromatin level Kalkhoven et al,, 22 Molec. Cell. Biol. 1961 (2002},

[0105] Bromodomains are made up of about 110 amino acids arranged in a characteristic
structure made up of four a-helices (07, aA, oB, aC) connected by interhelical loops, termed the
BRD fold. Bromodomains are known to bind specifically to acetylated lysine. Hay et al, 136 J. Am.
Chem. Soc. 9308 (2014). The human bromodomain family consists of 61 members, of which there
are two distinet subgroups representing the histone acetyltransferase transcriptional co-activators,
such as CBP/p300 which contains a single bromodomain, and the BET family proteins that usually

contain two tandem bromodomains, such as BRD4. The bromodomains of BRID4 and CBP are also
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known to function differently as a transcriptional co-activator and a chromatin organizer,
respectively. Plotuikov et al., 22 Structure 353 (2014).

[0106] Recent studies have elucidated the structure of the bromodomain-PHD tandem module
of human CBP protein bound lysine-acetylated histone H4 peptides. Two different histone H4
peptides were used in the study, containing the same H4 residues 5-25, but carrying distinct lysine
acetylation sites, 1.¢., lysine residue 20 was acetylated in case of H4K20ac and lysine residues 12
and 16 were acetylated in case of H4K 12ac/K 16ac. The structural analysis revealed various
distinctions between the bromodomains of BRID4 and that of CBP. For example, it was observed
that unlike the BRD4 bromodomaiuns, which prefer di-acetylated histone H4 sequences, the CBP
bromodomain demonstrated a clear preference of a singly-acetylated H4 sequence motif. The study
further provided insights into distinct modes of singly and di-acetylated histone H4 recognition by
the bromodomains of CBP and BRDA4. Plotatkov et al., 2014, Without being bound by any specific
theory, it is hypothesized that the differences between the bromodomains of CBP and BRD4 will
facilitate the identification of inhibitors that selectively target the bromodomain of CBP.

[0107] The CBP proteins have been associated with various clinical conditions. Haplo-
insufficiency of CBP in humans leads to Rubinstein-Taybi syndrome, characterized by mental
retardation, craniofacial abnormalities, and broad thumbs and big toes. Heterozygous deletion of
CBP in mice has been shown to cause defects in multiple tissues including the hematopoietic
system. Altered function of CBP, resulting from chromosomal translocations, also contributes to the
formation of leukemias. Blobel, 71 J. Leukocyte Biol. 545 (2002} The CBP protein has also been
implicated to play a role in human cancers characterized by p53 mutations. In response to cellular
stress, pS3 undergoes post-translational modification of the C and N-terminal regions, including
acetylation at the C-terminal region {e.g., lysine acetylation at K382 pf p53), which results in
recruitment of CBP via its bromodomain. The CBP-p53 acetylated lysine interaction in furn is
crucial for pS3-induced p21 mediated G1 cell cycle arrest.

[0108] Thus, 1t is hypothesized that inhibition of the CBP bromodomain, and thereby p53-
mediated p21 activation, has important clinical applications in cancer and other diseases wherein
hyperactive p53 is known to play a role, such as Alzheimer’s disease, Parkinson’s disease,
Huntington's disease spinal cord diseases, multiple sclerosis, ischemic brain injury, infectious and
auto-immune diseases, and myocardial ischemia. Hay et al., 2014, Furthermore, studies have
suggested that sequenstration of CBP is one of the underlying cause of neurodegenerative diseases

caused by expanded polyglutamine repeats, such as Huntington’s disease, Dentatorubral
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pallioluysian atrophy, spinal bulbar muscular atrophy and spinocerebellar ataxia type 1, 2,3,6,7
and 12. Janknecht, 2002,

[0109] Therapeutic targeting of bromodomains has recently been recognized as an important
potential therapeutic modality in human malignant and inflamnmatory diseases. Muller et al., 13
Expert Rev. Molec. Med. €29 (2011); Filippakopoulos & Knapp, 13 Nat. Rev. Drug Discov. 337
(2014). Inhibitors of bromodomains exhibit anti-inflammatory activity by inhibiting expression of
anti-inflammatory genes. For example, Th17 cells serve an important role in host immune responses
by mediating the recruitment of neutrophils and macrophages in infected areas. Aberrant regulation
of Th17 cells has been suggested to be a component in the pathogeneis of multiple inflammatory
and autoimmune disorders. Th17 cells have been understood to play a role in autcimmune and
inflammatory processes, but more recently Th17 cells have received new attention for their role in
tumor immunology. Zou & Restifo, 10 Nat. Rev. Immunol. 248 (2010}, Coffelt et al., 522
Nature 345 (2015). Th17 cells are a subset of T helper cells which produce IL-17A IL17F, 1IL-21,
1L.-22, and GM-CSF. Th17 cells have been tmplicated as key effectors of autoimmune diseases such
as ankylosing spondylitis (AS), psoriasis and psoriatic arthritis (PSA), rheumatoid arthritis, Crohn’s
disease, and multiple sclerosis (MS). JQ1, a bromo and extraterminal dorain (BET) bromodomain
inhibitor, was shown to reduce collagen-induced arthritis and experimental autoimmune
encephalomyelitis, two other human inflammatory diseases 1n which Th17 is implicated. Belkina et
al., 190 J. Immunol. 3670 (2013). Secukinumab, an anti-lL-17A antibody, was shown to ameliorate
ankylosing spondylitis. Baeten et al , 382 Lancet 1705 (2013). In addition to supporting the
importance of TH17 cells in such inflammatory diseases, this finding has intensified the search for
new drugs capable of targeting TH17 cytokine production.

01107 Additionally, regulatory T-cells (Tregs) are often recruited to and accumulate within
tumors, which lead to immune evasion by cancer cells. These intra-tumoral regulatory T-cells
decrease the response of etfector T-cells, which 15 a major roadblock to clearance of tumor cells by
the immune system. Gne approach to strengthening the immune response to tumors is to specifically
inhibit regulatory T-cell recruitment or accumulation within tumors, an approach referred to as
cancer immunotherapy. Dougan & Dranoft, 27 Ann. Rev. Immunol. 83 (2009); Mellman et al , 480
Nature 480 (2011); Curiel, 117 J. Clhinical. Invest. 1167 (2007); Nishikawa & Sakaguchi, 27 Curr.
Op. Immmunol. 1 (2014).

[0111] CBP has been shown to be a critical component in regulatory T-cell biology and

suggested to be required for differentiation of Tregs from naive T-cells. Specifically, deletion of
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CBP in mouse regulatory T-cells led to impaired Treg suppressive function and reduced tumor
growth in murine cancer models. Liu et al., 19 Nat. Med. 1173 (2013); Liu et al , 34 Molec. Cel.
Biol. 3993 (2014). The CBP bromodomain comprises a hydrophobic pocket well suited to binding
inhibitors, while the diversity of the surface and loop residues across the bromodomain allows for
selective targeting by pharmacological agents. Muller et al., 13 Exp. Rev. Mol Med. 29 (2011},
Hay et al., 2014, These characteristics make CBP an ideal target for immunotherapy. In support of
this approach, Th17 cytokine production is disrupted by CBP bromodomain inhibition. Ghosh et
al., 291 J. Biol. Chem. 13014 (2016); Hammitzsch et al,, 112 PNAS 10768 (2015).

[0112] The activity of CBP mhibitors could result in impaired Treg differentiation and function,
thus releasing suppression of effector responses in cancer and possibly reinitiate antitumor
immunity. Therefore, these inhibitors, either alone or in conjunction with complementary cancer
immunotheraptes, could potentiate tumor eradication, such as through the reversal of cytotoxic
CD8+ T cell exhaustion by antibody-mediated checkpoint inhibition. Brahmer et al| 366
NEJIM 2455 (2012); Topalian et al., 366 NEJIM 2443 (2012}, Hodi et al,, 363 NEJM 711 (2010},
Other CBP inhibitors have been studied in the context of leukemia therapy. Picaud et al., 75 Cancer
Res. 1(2015).

[0113] Accordingly, in at ieast one embodiment, a compound of Formula T disclosed herein is
capable of inhibiting activity of CBP, or a mutant or homolog thereof, in a biological sample; and
this feature is useful for a variety of purposes well- known to one of skill in the art. Examples of
such purposes include, but are not limited to, biological assays, blood transfusion, organ-
transplantation, biclogical specimen storage.

[0114] In at least one embodiment, a compound of Formula 1 as disclosed herein is capable of
inhibiting activity of CBP protein, or a mutant or homolog thereof, in a patient; specifically, for
example, in a method comprising administering to a patient in need thereof a compound of
Formula I or a pharmaceutical composition comprising said compound.

[0115] At least one embodiment provides a method of inhibiting CBP protein, or a mutant or
homolog thereof, in a biological sarople, comprising the step of contacting the biological sample
with a compound as disclosed herein. Some embodiments provide a method for treating a disorder
mediated by a CBP protein, such as a BET protein, in a patient in need thereof, comprising the step
of administering to the patient a compound of Formula [ of a pharmaceutical composition

comprising a compound of Formula ¥
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[0116] Diseases and conditions treatable according to the methods of this include, but are not
Himited to, cancer and other proliferative disorders, Alzheimer’s disease, Parkinson’s disease,
Huntington's disease spinal cord diseases, multiple sclerosis, ischemic brain injury, infectious and
auto-immune diseases, Dentatorubral pallioluysian atrophy, spinal bulbar muscular atrophy and
spinocerebellar ataxia type 1, 2,3,6,7 and 12, viral infections, and myocardial ischemia. Thus one
aspect is a method of treating a subject having a disease, disorder, or symptom thereof the method
including administration of a compound or composition herein to the subject. In one embodiment, a
human patient is treated with a compound of the embodiments and a pharmaceutically acceptable
carrier, adjuvant, or vehicle, wherein said compound 1s present in an amount to measurably inhibit
CBP protein activity in the patient.

[0117] The embodiments turther provide a method of treating a subject, such as a human,
suffering from one of the conditions, ilinesses, disorders or diseases disclosed herein. The method
comprises administering a therapeutically effective amount of one or more provided compounds,
which function by inhibiting CBP protein and, in general, by modulating gene expression, to induce
vartous cellular effects, in particular induction or repression of gene expression, arresting cell
proliferation, inducing cell differentiation and/or inducing apoptosis, to a subject in need of
such treatment.

[0118] The embodoments further provide a therapeutic method of modulating protein
methylation, gene expression, cell proliferation, cell differentiation or apoptosis in vive in
conditions, illnesses, disorders or diseases disclosed herein, in particular cancer, inflammatory
disease, or viral disease comprising adminisiering to a subject in need of such therapy a
pharmacologically active and therapeutically effective amount of one or more compounds
described herein.

[0119] In certain embodiments, the compounds disclosed herein treat or ameliorate
inflamnmatory or autoimroune disorders. In some aspects the inflammatory or autoimmune disorders
include, but are not limited to, ankylosing spondylitis (AS), psoriasis and psoriatic arthritis (PSA),
rheumatoid arthritis, Crohn’s disease, and multiple sclerosis (MS).

[0120] In some embodiments, the compounds disclosed herein inhibit Th17 cell function.

In some aspects, the embodiments provide a compound of Formula [ that inhibits cytokine
secretion, such as, but not limited to, IL-17A secretion.

[0121] In some embodiments, the compounds disclosed herein are used in immune-oncology

therapies. To some aspects, the disclosed compounds impair regulatory T cell differentiation and

136



WO 2018/195155 PCT/US2018/028097

function. In some aspects, use of the disclosed compounds decreased recruitment or accumulation
of regulatory T-cells in tumors. In some aspects, use of the disclosed compounds reduces
suppression of effector cells in cancer contexts.

[0122] The embodiments provided herein further relate to a method for treating or ameliorating
cancer or another proliferative disorder by administration of an effective amount of a compound of
Formula I to a mammal, in particular a human, in need of such treatment. In some embodiments, the
disease to be treated by the methods of the 15 cancer.

[0123] In certain embodiments, the cancer is adult T-cell leukemia/lymphoma, breast cancer,
brain cancer, or lung cancer.

[0124] In some embodiments, the compounds disclosed herein treat or prevent viral infections
such as herpes virus, human papilloma virus, adenovirus, poxvirus and other DNA viruses.

[0125] One embodiment provides a method of regulating gene transcription in a cell comprising
exposing a bromodomain containing protein to a compound of Formula I One embodiment
provides a method of inhibiting bromodomain-mediated recognition of an acetyl lysine region of a
protein comprising exposing the bromodomain to a compound of Formula L

[0126] Oune embodiment provides a method of regulating gene transcription in a cell comprising
exposing a CBP to a compound of Formula [. One embodiment provides a method of inhibiting
CBP-mediated recognition of an acetyl lysine region of a protein comprising exposing the CBP toa
compound of Formula 1.

[0127] At least one embodiment provides a compound of Formula I that exhibits a lower ICso
for CBP than for BRD4. In a particular embodiment, the compound of Formula 1 13, for example,
S-(1-benzyl-1H-pyrazol-4-yi}-1-methyl-4-( 1 H-pyrrol-1-yhpyridin-2( 1 H)-one.

Methods of Treatment

[0128] An aspect of the present embodiments provides a method of treating cancer in a patient
in need thereof, comprising administering to the patient a corapound of Formula I as described
herein, or a pharmaceutical composition comprising a compound of Formula L

[0129] Other embodiments and uses will be apparent to one skilled in the art in hight of the
present disclosures. The following examples are provided merely as illustrative of various

embodiments and shall not be construed to linut the invention in any way.
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[0130] Unless otherwise noted, reagents and solvents were used as received from commercial

suppliers. Anhydrous solvents and oven-dried glassware were used for synthetic transformations

sensitive to motsture and/or oxygen. Yields were not optimized. Reaction times are approximaie

and were not optimized. Column chromatography and thin layer chromatography (TLC) were

performed on silica gel unless otherwise noted. Spectra are given in ppm (8) and coupling constants

() are reported in Hertz. For 'H NMR spectra, the solvent peak was used as the reference peak.

Example 1. 5-(1-benzyl-1H-pyrazol-4-yl)-1-methylpyridin-2{1 H}-one

Scheme 5
Step 1 7 > Step 2 7
HN-N KoCOy, DMF ' PA{PPh,),, Na,CO;
H (o}
&\2 RY, overnight N—N 8¢°C, sh
0,3\0 Br. w Bi’
N 3
——4- 7N 0o 1
e *-7}_&’* \ﬂ/N\
O

[0131] A mixture of 4-(4,4,5 5-tetramethyl-{ 1,3, 2 ]dioxaborolan-2-y1}-1H-pyrazole (3.0 g,

15.5 mmol), bromomethyl-benzene (3.2 g, 18.7 mmol) and KoCO3 (4.3 g, 31.2 mmol) in DMF
} 3 228 438

(30 mL) was stirred at room temp overnight. After dilution with EtOAc (50 mL) and H20 (50 mb),

the organic layer was separated and washed with brine (50 mL), dried over Na; SOy, filtered and

concentrated 1o vacuum. The residue was purified by column chromatography on silica gel eluting

with PE/EtOAC (5:1) to give the compound 1-benzyl-4-(4,4.5 S-tetramethyl-{1,3,2]dioxaborolan-
2-y1)-1H-pyrazole (3.5 g, 12.3 mumol) as a light yellow solid in 79% yield. '"H NMR (400 MHz,
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CDCls): 6 7.81 (s, 1H), 7.66 (s, 1H), 7.37-7.29 (m, 3H), 7.24-7.22 {m, ZH), 5.30 (s, 2H), 1.29 (5,
12H). LCMS (M-+H)" 285.
Step 2: 5-(1-benzyl-1H-pyrazol-4-yl)-1-methylpyridin-2{1 H}-one

[0132] A mixture of 1-benzyl-4-(4,4,5 5-tetramethyl-{ 1,3 2}dioxaborolan-2-yl }- 1 H-pyrazole
(140 mg, 0.495 mmol ), S-bromo -1H-pyridin-2-one (100 mg, 0.495 mmol), Pd(PPh:): (60 mg,
0.049 mmol), and NaxC O3 (104 mg, 0.990 mmol} in dioxane (5 mL) and HbO (1 mL) was heated
to 90°C for S hr under Na. Then, the mixture was diluted with EtOAc¢ (60 mlL) and H,O (50 mL).
The organtc phase was washed with brine (60 mL), dried over Nax8Qq, filtered and concentrated
under vacuum. The residue was purified by preparative HPLC to give the compound 5-(1-benzyl-
tH-pyrazol-4-yh}-1-methyipyridin-2(1H})-one (60 mg, 0.22 mmol) as a yellow oil in 44% yield.
'H NMR (400 MHz, CD30D): 6 7.96 (s, 1H), 7.38-7.31 (m, 2 H), 7.38-7.28 (m, 6H), 6.58 {d, J=93
He, 1HD), 5.22 (s, 2ZH), 3.59 (s, 3H). LCMS (M+H)" 266,

Example 2: 5-(1-(cyclopropyl{phenylethyl)-1H-pyrazol-4-yi}-1-methylpyridin-2(1H)-one.

Step 1. 4-bromo-1-(cyclopropyi(phenylmethyl)-1H-pyrazole.

Br
[0133] To a mixture of 4-bromo-~1H-pyrazole (200 mg, 1.36 mmol),

S

cyclopropyl{phenylmethanol (405 mg, 2.72 mmol) and PPhz (720 mg, 2.72 mmol) in anhydrous
THF (6 ml) cooled to 0 °C was added di-t-butyl azodicarboxvlate (0.4 ml, 2.72 mmol) dropwise.
The reaction was heated at 150 °C in a microwave reactor for 15 minutes. It was then cooled to
room temperature and concentrated under reduced pressure. The residue was purified by silica gel
column chromatography (0-30% EtOAc/Hex) to afford the title compound (160 mg, 42%) as a clear
oil.

Step 2. S-(1-(cyclopropyl{phenyllethvl}-1H-pyrazol-4-v1}-1-methylpyridin-2{1H)-one.
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[0134] The title compound tfrom Step | (60 mg, 0.22 mmol) and {-methyl-5- (4,4,5 S-tetramethyl-
1,3,2-dioxaborolan-2-ypyridine-2{ 1 H}-one {61 mg, 0.26 mmol} were dissolved in dioxane (0.5 mL).
To this solution was added Pd(PPhs)s (12.5 mg, 0.011 mmol) and NaxCGs (2 M in water, 0.22 mL).
The reaction was heated at 120 °C in a microwave tor 20 min. The solvent was removed under reduced
pressure. The residue was dissolved in MeOH (2 mL), filtered through Celite and purified by
preparative-HPLC (10% to 100% MeCN/water, 0.1%6 FA) to afford the title compound (11 mg, 17%
yield). 'H NMR (CD;0OD, 400 MHz) § 8.15 (s, 1H), 7.80 (s, 1H), 7.75 (s, 1H), 7.68 (s, 1H), 7.32-7.26
(m, SH), 6.55 (d, J=9.3 Hz, 1H), 4.66 (d, /=98 Hz, 1H), 3.60 (s, 3H), 1.76-1.70 (m, 1H), 0.83-0.73
(m, 2H), 0.58-0.45 (m, 2H). LCMS (M+H)" 306,

[0135] Examples 3-13, 17 and 19-35 were prepared using the appropriate pyridone and halide in
a stmilar multi-step manner as Example 1. Examples 14-16 and 18 were prepared using the

appropriate pyridone and alcohol in a similar multi-step manner as Example 2, and are shown in Table

3:
Table 3
Example Structure Name H NMR ppm (8) M
| & (M+H)
{BMSO-ds, 400 MHz)
<\ -\ 38.25 (s, 1H), 8.07 (d,
=={ NN J=1.0 Hz, 1H), 7.90 (d,
ON Sy 2-{(4-{ 1 -methyl-6-ox0-1,6~ J=7.8 Hz, TH), 7.72 (s,
3 dihydropyndin-3-yl)-1H-pyrazol- | 1), 7.72-7.64 (m, 2H), | 291
1-yDmethylbenzonitrile 7.56-7.53 {m, 2H), 7.30
N {d, =78 Hz 1H} 6.44
(d, J=93 Hz. 1H). 5.53
C (s. 2H). 3.44 (s, 3H)
J >~\ (DMSO-ds, 400 MHz)
= N—N 58.12 (s, 1H), 8.01 (s,
NG &0 3+((4-(1-methyl-6-0x0-1.6- 1H), 7.(§§O~7.(6)8 (m, Z(H),
4 dihydropyridin-3-yl}-1H-pyrazol- |7.68-7.65 (m, 2H), 291
@ i-vhmethyvlbenzonitrile 7.63-7.56 (m, 2H), 6.43
M. {d, /=93 Hz, 1H), 540
i (s. 2H). 3.50 (s, 3H)
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Table 3
Fxample Structure Name H NMR ppm (8) | 05
: : ! O v

I-methyl-5-(1-(pyridin-2-yimethyl}-
IH-pyrazol-4-yhpyndin-2(1H)-one

(CD:0D, 400 MHz)

§ .53 (m, 1H), 8.03 (s,
1H). 7.95 (s, 1H), 7.83-
7.77 (m, 3H), 7.36-7.35
(m, 1H), 7.34 (m, 1H).

6.60 (d. J=9.3 Hz, 1H),
5.46 (s, 2H), 3.60

(s, 3H}

267

5-(1-(4-fluorobenzyi}-1H-pyrazol-
4-yhy-1-methylpyridin-2(1H}-one

(CD;0D, 400 MHz)
§7.96 (s, 1H). 792 (s,
1H)Y. 7.74-7.75 (m, 2H),
7.31-7.2% (m, 2H).
7.09-7.05 {m, 2H), 6.59
(d, J=9.3 Hz, 1H), 5.32
(s, 2FD), 3.59 (5, 3H)

284

5-(1-benzyi-1H-pvrazol-4-vi)-1.4-
dimethvl-pyndin-2(1H)-one

{CDCLs, 400 MHz)
37.50 (s, 1H), 7.37-
7.33 (m, 4H), 7.26-7.25
(m, 2H), 7.16 (s, 1H),
6.46 (s, 1H), 5.33 (s,
IH), 3.52 (s, 3H), 2.14
{s, 3H)

230

4-(i-benzyl-1H-pyrazol-4-vi-2-
methyliso-quinslin-1{2H)-one

{CDCls, 400 MHz)

S &.50(d. /=76 Hz,
1H}, 7.66-7.62 {(m, 3H),
7.50~7.49 (m, 2H},
7.40-7.26 (m, 5H), 7.04
{s, 1H), 538 (s, 2H),
3.62 (s, 3H}

316

4-(1-benzyvl-1H-pyrazol-d-yi)-2-
methvl-2,6-naphthyridin-1{2H)-one

(CD-0D, 400 MHz)
59.06 (s, HH), .66 (d,
J=35.3 Hz. 1H), 8.22 (d,
J=33 Hz, 1H), 8.01 (s,
1H), 7.76 (s, 1H), 7.54
(s, 1H), 7.38 (s, 1H),
7.36-7.31 {m, 5 H),
5.44 (s, 2H), 3.65

(s, 31

L3
Nt
~J3
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Table 3
Fxample Structure Name H NMR ppm (8) | 05
: : ! O v

1

5-(1-benzyl-1H-pyrazol-4-yi-1-
ethylpyridin-2(1H}-one

(CDCLs, 300 MHz)
§7.64 (s, 1H), 7.45-
7.33 (m, 6H), 7.24 (s,
2H), 6.61 (d. J=9.0 Hz,
1H), 5.33 (s, 2H), 4.01
(q.J=7.5 Hz, 2H). 1.39
(t, J=7.2 Hz, 3H)

280

il

S5-{1-(1-(3-(difluoro-methyl)
phenylethyiy-1H-pyrazol-4-yl)~1,3-
dimethylpyridin-2{1H}-one

(CD:0D, 400 MHz)
58.05 (s, TH), 7.83 (s.
2H), 7.67 (s, 1H), 7.45-
738 (m, 4H). 6.57 (s,
0.25H). 6.73 (s, 0.5H),
6.59 (s, 0.25H), 5.68-
564 (m, 1H), 3.59 (s,
3H), 2.15 (5. 3H), 1.92
(d, J=7.0 Hz. 3H)

343

-methyl-3-(1-(1-phenylethvi)-1H-
pyrazol-4-vhpyndin-Z(1H)-one

(DMSO-ds, 400 MHz)
§%.15 (s, 1H), 8.01 (d.
J=2.5 Hz, 1H), 7.76 (s,
1H), 7.70 (d, J=2.5 Hz,
1H), 7.33-7.22 (m, 5H),
5.50-3.57 (m, 1H), 3.43
(s. 3H), 1.81 (d, J=7.0
Hz, 3H)

280

[
3

53-(1-benzyvi-1H-pyrazol-4-yi}-1,3-
dimethyl-pyridin-2{1H}-one

(CDCLs, 300 MHz)
37.64 (s, 1H), 745 (s,
1H), 7.41-7.31 (m, 4H),
7.28-7.26 (m, 3H), 5.33
(s. 2H), 3.58 (5. 3H),
2.19 (s, 3H)

280

14

{(§)-1-methyi-5-(1-(1-phenviethyi}-
IH-pyrazol-4-yvhpyndin-2(1H)-one

(CD:OD, 400 MHz)

S 801 (s, 1H}, 792 (s,
IH}, 7.78-7.76 {(m, 2H),
7.34-7.23 {m, SHj}, 6.59
{d, /=93 Hz, 1H), 5.59
{m, 1H), 3.59 (s, 3H),
1.90(d, /=71 Hz, 3H)

281
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Table 3
Fxample Structure Name 'H NMR ppm (3) | 05
: ¢ ) O v
(CD-0D, 400 MHz)

(R)-1-methyi-5-(1-{1-phenyiethvi}-
IH-pyrazol-4-yvhpyndin-2(1H}-one

58.02 (s, 1H), 7.92 (s,
1H), 7.78-7.76 (m, 2F),
7.34-7.23 (m, 5H), 6.59
(d,J= 93 Hz, 1H),
5.59 (m, 1H), 3.59 (s,
3H), 1.90(d, J= 7.1
Hz, 3H)

281

16

3-{1-{4-(1-methyl-6-0x0-1,6-
dibydropyridin-3-vi}-1H-pyrazol-
I-vhethyDbenzonitrile

(CD;0D, 400 MHz)
§8.09 (s, 1H). 7.94 (d,
J=2.5 Hz, 1H), 7.81-
7.77 (m, 2H), 7.66-7.53
(m, 4H), 6.60 (d, /=93
Hz, 1H), 5.68 (m, 1H),
3.60 (s, 3H), 1.92 (4,
J=7.1 Hz, 3H)

17

1.3-dimethyi-3-(1-(1-phenviethyl}-
IH-pyrazol-4-yvhpyndin-2(1H}-one

(CD-0D, 400 MHz)
6 8.00 (s, 1H), 7.77-
7.75 (m, 2H), 7.66 (4,
J=0.9 Hz, 1H), 7.34-
23 {m, 5H), 5.59 (m,
IH), 3.59 (s, 3H), 2.19
(s, 3H), 1.90{d, =71
Hz, 3H)

294

I8

5-(1-(cyclopropyl (phenvhmethyi)-
IH-pyrazol-4-yl}-1,3-dimethyl-
pyridin-Z{1H}-one

{CD;01D, 400 MHz)

S 8.15 (s, 1H), 7.80 (s,
IH). 7.75 (s, 1H), 7.68
{s, 1H), 7.32-7.26 (m,
SH3, 466(d4,7J=98
Hz, 1H), 3.60 (s, 3H},
2.16(s, 3H), 1.76-1.70
(m, 1H), 0.83-0.73 {(m,
2H), 0.538-0.45 (m, 2H)

19

5-{1-{12-chlorophenyi) ethyh-1H-
pyrazol-4-vi}-1-methyl-
pyridin-2{1H}-one

(CDCLs, 400 MHz)
3765 (s, 1H), 7.53 (s,
1H), 7.47-7.46 (m, 1H),
7.40-7 38 (m, 2H),
7.24-7 22 (m, 2H),
7.17-7.15 (m, 1H), 6.62
(d,J=92 Hz, 1H),
5.96(q,J= 6.8 Hz,
1H). 3.76 (s, 3H). 1.93
(d, J=7.2 Hz, 3H)

314

143




WO 2018/195155

PCT/US2018/028097

Table 3

Example Structure

Name

'"H NMR ppm (8}

MS
(M+H)

20

F-methyl-3-{1-{1 (m-tolyDethyl}-1H-
pyrazol-4-vDpyndin-2{1H}-one

(CDCLs, 400 MHz)
§7.62 (s, 1H), 7 46-
7.43 (m, 2H). 7.38 (4,
J=2.4 Hz. 1H), 7.26-
724 (d, J=7.6 Hz, 1H),
7.13-7.11 (m, 1H),
7.06-7.04 (m, 2H),
6.61-6.59 {d, J=9.2 Hz,
1H), 5.48 (q. J=6.8 Tz,
1H), 3.57 (s, 3H), 2.34
(s. 3H), 1.91 (d. J=7.6
Hz, 3H)

294

21

4-fluoro-1-methyi-5-(1-(1-
phenylethyl)-1H-pyrazol-4-vl)
pyridin-2¢1H}-one

(DMSO-ds, 400 MHz)
5823 (d, /=99 Hz,
1H), 8.08 (4, J= 1.0
He, 1H), 7.74 (s, 1H),
7.35.725 (m, SH), 6.31
(d, J=13 Hz, 1H),
5.75-5.63 (m, 1H), 3.44
(s.3H), 1.82(d, J= 7.0
Hz, 1H)

299

T-methyi-5-(1-(1-(e-tolyhethvi)-1H-
pyrazol-4-yUpyndin-2(1H}-onc

(CDCl, 400 MHz)
57.61 (s, 1H), 7.44-
7.29 (m, 3H), 7.24-7.20
(m, 4H), 6.60-6.58 (m,
1H). 575 (q. J=638
Hz, 1H), 3.57 (s, 3H),
2.30 (s, 3H), 1.87 (d,
J=6.4 Hz, 3H)

23

5-(1-{1-(3-chlorophenylethvly-1H-
pyrazol-4-vi}-1-methyl-
pyridin-2{1H}-one

(CDCLs, 400 MHz)
§7.63 (s, 1H), 748 (s,
1), 7.5 (dd, J=9.2 Hz,
2.4 Hz, 1H), 7.40 (4,
J=2.4 Hz, 1H), 7.29-
727 (m, 2H), 7.21 (s
1H), 7.12-7.09 (m, 1H),
6.61 (d, J=9.2 Hz, 1HD),
5.49 (g, J=6.5 Hz, 1F),
3.58 (s, 3H), 1.91 (d,
J=7.2 Hz. 3H)

314
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Table 3

Example

Structure

Name

'"H NMR ppm (8}

MS
(M+H)

24

F-methyl-3-¢ 1-(-{pyridm-3-yhethyl)-
H-pvrazol-4-vhpyndin-2(1H)-one

(CDCLs, 400 MHz)
§8.61-8.58 (m, 2H),
7.68 (s, 1H), 7.60-7.55
(m, 2FD). 7.49-7 43 (m,
TH), 7.32-7 30 (m, 1H),
6.64(d, /=92 Hz.
1H), 5.60 (q. /= 6.8
Hz, 1H), 3.62 (s, 3H),
2.01(d, 7= 7.6 Hz, 3H)

281

4-{ 1 -{4~(1-methyi-6-ox0-~1,6~
dibydropyridin-3-vi}-1H-pyrazol-1-
vijethvlybenzoniirile

(CDCL, 400 MHz)
37.65 (s, 1H), 7.63 (d,
J=8.4 Hz, 2H). 7.52 (s,
1H), 7.46-7.44 (dd,
J=8.8 Hz, 2.0 Hz, 1H),
7.41-7.40 (m, 1), 7.28
(d, /=88 Hz, 2H), 6.61
(d, J=9.2 Hz, 1H). 5.57
(q. J=6.8 Hz, 1H), 3.56
(s.3H), 1.94 (d, /=638
Hz. 3H)

(53
<o
(]

3-fluoro-1-methvl-5-(1-(1-
phenyviethyl)-1H-pyrazol-4-vl)
pyridin-2¢1H}-one

(CD;0D. 400 MHz)
§8.03 (s, 1H), 7.78-
7.76 (m, 2H), 7.67-7.62
(m, 1H), 7.34-723 (m.
SH), 5.57(q. /=72
Hz, 1H), 3.64 (5. 3H),
1.89 (4, J= 7.2 Hz, 3H)

298

S-(1-{1-(2~methoxy-phenyhethyl}-
IH-pyrazol-4-y1)-1-meothyl-
pyridin-2{1H} one

(CDCL, 400 MHz)

5 7.61 (s, 1H), 7.50 (s,
TH}), 7.47-7.44 (m, 1H),
7.38(d, /24 Hz 1H),
7.29-7 25 {m, 1H),
7.07-7.05 (m, 1H}),
6.95-6.89 (dd, J=7 5,
6.8 Hz, 2H), 6.60 (d,
J=92 Hz, 1H), 5.95 (q,
J=68 Hz 1H}), 3.86 {s,
3H), 3.537 (s, 3H}), 1.87
{d, /=72 Hz, 3H)

310
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Table 3

Example

Structure

Name

'"H NMR ppm (8}

MS
(M+H)

5-(1-¢1-(3~-methoxy-phenylethyi)-
IH-pyrazol-4-y1}-1-methvi-
pyridin-2{1H}--one

{CDCls, 400 MH=z) 8
7.62 (s, 1H), 4.46-7 .43
{m, 2H}, 7.38-7.37 (4,
F=2.4 Hz, 1H), 7.29-
7.26 (m, 1H), 6.85-6.84
(m, 2H), 6.78-6.77 (m,
1H), 6.61-6.39 (d,
J=9.6 Hz, TH), 5.49 {q,
J=6.8 Hz, 1H}, 3.79 (s,
3H), 3.57 (5, 3H), 1.92
{d, /=6.8 Hz. 3H)

o]
\\r

F-methyl-5-(1-(I-(pyndm-4-vhethyl}-
IH-pyrazol-4-vDpyridin-2(1 H}-one

(CDCls, 400 MHz)
§8.59-8.57 (m, 2H),
7.66 (s, 1H), 7.54 (s,
1H), 7.48-7.45 (dd,
J=9.2 Hz, 2.8 Hz, 1H),
742 (d, J=2.4 Hz 1H),
7.07-1.06 (d, J=5.6 Hz,
OH). 6.64-6.61 (d.
J=9.6 Hz, 1H), 5.53 (q.
J=6.8 Hz, 1H), 3.59 (s,
3H), 1.94 (d, /6.8

Hz. 3H)

231

30

1,3,4-trimethyi-53-(1-(1-phenvicthyi)~
H-pvrazol-4-vhpyndin-2(1H)-one

CD:OD, 400 MHz)
8779 (s, 1H), 7.54 (s,
TH), 744 (s, 18}, 7.37-
731 (m, 2H), 7.30-7.24
{m, 3H}, 5.61 (g, ~72
Hz, 1H), 3.56 (5. 3H),
218 (s, 3H3, 2.15 (s,
3H), 180, =72

Hz, 3H)

308

(9]
ponnit

3-chloro-l-methyl-5-(1<(1-
phenylethyl)-1H-pyrazol-4-vl)
pyridin-2¢1H}-one

(CD:0OD, 400 MHz)

5 8.06 (s, 1H). 8.03 (d,
J=2.4 Hz, 1H), 7.93 (d.
J=2.4 Hz, 1H), 7.79 s,
1H), 7.37-7.24 (m, 5H),
5.60 (g, J=7.2 Hz, 1H),
3.64 (s, 3H), 1.91 (d,
J=7.2 Hz, 3H)

314

3-methoxy-1-methyl-3-(1-(1-
phenylethyl)-1H-pyrazol-4-vh)
pyridin-2{1H}-one

(CD:0OD, 400 MHz)
§8.07 (s, 1H). 7.50 (s,
1H), 7.49 (d. J=2.0 Hz,
1H), 7.35-7.23 (m, 5H),
713 (d, /=2.0 Hz, 1H),
5.59 (g, J=7.2 Hz, 1H),
3.87 (s, 3H), 3.60 (s.
3H) 1.90 (d, /=6.8

Hz. 3H)

146
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Table 3
Example Structure Name 'HNMR ppm (8) |
: : ' O (M
7R (CD:0OD, 400 MHz)
- $7.90 (s, 1H), 7.69 (s,
- 2H), 7.35-7.24 (m, 5H),
2-methvi-4-(1-(1-phenylethyh)-1H- |5 g0 (g, /=6.8 Hz, 1H),
33 pyrazol-4-y1)-2,5 .6, T-tetrahydro-1H- |3.59 (s, 3H), 2.99 (¢, 320
cyclopentafclpyridin-T-one J=T.2 Hz, 2H), 2 83 (¢,
J=7.2 Hz, 2H), 2.10-
2.07 (m, J=7.6 Hz, 2H),
1.90 (d, J=7.2 Hz, 3H)
(DMSO-ds, 400 MHz)
57.57 (s, 1H). 7.55 (d,
1,3-dimethyl-5-(5-methyl-1-(1- {;))}31; ;i—f}g (”'9 ;
34 Svie AL TH v g 3!,' T inﬁ‘} )ﬁ 308
p*’“"f*‘ﬂf‘%%;) ﬁgmi YD 5 655,63 (m, 1H), 3,45
pyridin-2(1H}-one (s. 3H), 2.22 (s. 3H),
2.02 (s, 3H), 1.80 (d,
J=6.9 Hz, 3H)
(CD;0D, 400 MHz)
5-{1-benzyl-1H-pyrazol-4-yi)-1- ?}7%?; (&;, gﬁ?g‘{ﬁ;xz
35 {1 oty b~ SNV~ U] S NEACE > 378
(d!ﬂmf?;mff’f? phenyl 7.67(0.23H), 7.37-7.06
pyridin-2(1H}-one (m. 12H). 6,51 (s, 1H),
5.19 (s, 2H)

Example 36: 4-isopropoxy-1-methyi-5-(1-(1-phenyiethyl)-1 H-pyrazol-4-yD)pyridin-2{1 H}-one

Scheme 6
7N Step 4 Step 2
,_’< pd(PPh3}4, Nﬁzcgg,
N—N 120°C, 30 min NaH, THF, 100°C, 20 min
W
\ A Y
~._-0GH
N
oo
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Step 1: 4-chioro-1-methyl-5-(1-(1-phenylethyl)-1H-pyrazol-4-yijpyridin-2(1H}-one

O

[0136] A nuxture of S-bromo-4-chloro-1-methylpyridin-2(1H}-one (100 mg, 0.45 mmol}
and 1-(1-phenylethyl}-4-(4,4,5, 5-tetramethyl-1,3,2-dioxaborolan-2-y1 }- 1 H-pyrazole (160 mg,
0.54 mmol}, Pd{dppf)CLz-CHCl: (35 mg, 0.04 mmol) and KsPO4 (190 mg, 0.9 mmol} in dioxane
(3 ml) and water (3 drops) was purged with rutrogen, capped and heated to 80°C for 2 hr. The
reaction was cooled and filtered through Celite, the solvent removed under reduced pressure, and
the resulting residue was purified by pre-HPLC to atford the title compound as a white form
(70 mg, 50%). 'H NMR (400 MHz, CD:0D): § 8.08 (s, 1H), 8.00 (s, 1H), 7.67 (s, 1H), 7.33-7.26
{(m, SH), 6.64 (s, 1H), 5.75 (s, 1H), 5.65-5.63 {m, 1H)}, 3.44 (5, 3H), 1.82 (d, /=70 Hz, 3H).
LOMS (MH+H) 314

Step 2: 5-(1-benzyl-1H-pyrazol-4-yl}- I-methylpyridin-2(1H}-one

[0137] 4-chloro-1-methyl-S~(1-(1-phenylethyl}-1H-pyrazol-4-yDpyridin-2( 1 H}-one (50 mg,
0.16 mmol} in anhydrous THF (0.5 mL) was added isopropanol (0.5 mL) followed by NaH (16 mg,
0.4 mmol). The reaction was heated at 100°C for 20 min in a microwave reactor. The solvent was
removed and the residue was purified by pre-HPLC to afford 5-(1-benzyl-1H-pyrazol-4-yi}-1-
methylpyridin-2(1H)-one (17 mg, 0.05 mmol} as a yellow oil in 31% yield. 'H NMR (400 MHz,
CD0D): 791 (s, 1H), 7.83 (s, 1H), 7.79 (s, 1H), 7.35-7.25 (m, SH), 5.99 (s, 1H), S.58 (q, /=6.8 Hz,
1H), 4.72-4.66 (m, 1H), 3.52 (s, 3H), 1.89(d, /=7.2 Hz, 3H), 1.36 (d, /=6.0 Hz, 6H}. LCMS
(M+H)" 338,
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Example 37: 5-(1-Benzyl-1H-pyrazol-4-vi}-4-(3-methanesulfonyl-pyrrolidin- 1 -y1}-1-methyi- 1 H-

pyridin-2-one.

[0138] A mixture of 5-(1-benzyl-1H-pyrazol-4-yi)-4-chloro-1-methyl-1H-pyridin-2-one (100
mg, 0.334 mmol), 3-methanesulfonyl-pyrrolidine (60 mg, 0.403 mmol), Pd- NHC (22 mg, 0.034
mmol} and Cs:C05 (269 mg, 0.825 mmol) 1n dioxane/HaO (5 mL/1 mL) was stirred at 120 °C under
N for 12 hours. The reaction was cooled down to room temperature, diluted with aqueous saturated
NHiCl (50 mlL) and extracted with BCM (25 mEx3). The combined organic layers were washed with
brine (15 mbLx3), dried over Na;S04 and filtered. The residue was purified by preparative-HPLC to
afford the title compound as a colorless oil. 'H NMR (CDs0D, 400 MHz) § 7.80 (s, 1H), 7.57 (s, 1H),
7.55 (s, 1H), 7.37-7.28 (m, 6H), 5.36 (s, 2H), 3.87-3.84 (m, 1H), 3.60-3.58 (m, 1H), 3.57 (s, 3H),
3.48-3.36 (m, 2H), 3.22-3.18 (m, 1H}, 2.90 (5, 3H), 2.33-2.27 (m, 2H). LCMS (M+H)" 413,

[0139] Examples 38-46, 48-53, 56-57, 59-71, 76-86, 91-92 and ¥4-99 in Table 4 were prepared
using the appropriate nucleophile and substituted pyrazole in a similar multi-step manuver as
Example 36. Examples 47, 854-358, 58, 72-75, 87-90 and 93 were prepared using the appropriate

amine and substituted pyrazole in a similar multi-step manner as Example 37.

Table 4
. ‘ o N o , MS
Example Structure JPAC Name H NMR (ppm) (M)
NmN (CD-OD, 400 MHz) § 8.08
\ (s. 1H), 8.00 (s, 1H), 7.67
S 4-chloro-1-methyl-5-(1-(1-phenyl- (s, 1H), 7.33-7.26 (i, 5H),
38 - ethyly-1H-pyrazol-4-y1) 6.64 (s, 1H), 5.75 (s. 1H), | 314
= pyridin-2(1H}-one 5.65-3.63 (m, 1H), 3.44 (s,
L 3H), 1.87 {d, J=7.0
~ Hz, 3H)
O
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Tabie 4
Example Structure IWPAC Name 'H NMR (ppm) MS
(M+H)
(DMSO-ds, 400 MHz)
N~N 3798 (s, 1H), 7.92 (s, 1H),
N : 4-cthoxy-1-methyl-5-(1-(1- Z'74 (’s_, HJ{)%'”:%S"?'ZS {m,
39 phenviethyly-1H-pyrazol-4-y1) ~H, 3'61"3,' 39 (m, 1H), 324
~ -0 s vtidin-2{ 1H)-one 4.03 {g, J=6.8 Hz, 2H),
| pyndin-2(1H)-one 337 (s, 3H), 1.81 (d, J=7.0
N Hz, 3H), 1.35{, =69 Hz=,
3H)
0]
(CD0D, 400 MHz) § 7.74
- (s, TH), 7.49 (s, 1H), 7.32-
4-(azetidio-1-vi}--methyl-5-(1-(1-{7 75 {m, 6H), 5.60 (r,
40 phenylethyl)-1H-pyrazol-d-vi) |1H), 5.29 (s, 1H), 3.67- 333
pyridin-2 {1 H}-one 3.63 (m, 4H), 3.42 (s, 3H),
2.16-2.13 (m, 2H), 1.90 {d,
J=7.1 Hz, 3H}
(CD:OD, 400 MHz) § 7.73
(s. 1H). 7.48 (s, 1H), 7.34-
1-methyl-3-(1-(1-phenviethyl}-1H-{7 35 (m, 6H). 5.62-5.58
41 pyrazol-4-yh-4-(pyrrolidin-1-vl) {(m, 2H), 3.43 (s, 3H), 3.02- 349
pyridin-2(1H)-one 2.98 (m, 4H), 1.89 (d,
J=72Hz 3H), 1.78-1.75
{(m, 4H)
{CD-0D, 400 MHz3 6 7.83
1-methyl-4-(methyl-amino}-5-(1- ’(7‘5—3 éi‘(ﬂa 7(;; (113 (3?,/:: 3(3"5*
42 (1-phenylethyl)-1H-pyrazol-d-yl) |/-=° (I OFL, 2.6U=.57 309
(phemyietyl)-HODYTAZD | 10, 1H), 5.51 (5. 1H), 3.42
pyridin-Z(1H)-one (s. 3H). 2.75 (s, 3H), 191
{d, /7.1 Hz 3H)
{CDCLs, 400 MHzY 5 7.62
(s. 1H). 7.57 (s, 1H). 7.38-
731 (m, 3H), 7.25-7.24
F-methvl-4-morpholing-5-{1-(1- (m, 2H), 7.23 (s, 1H), 5.98
43 TH), . 365

phenvlethyly-1H-pyrazol-4-vl)
pyrdin-2{ | H}-one

(s, LH), 5.53 (q, J=6.8 Hz,
1H), 3.54-3.50 (m, 4H),
348 (s, 3H), 3.83-3.80 (m,
4H), 193 (d, =68

Hz, 3H)
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Table 4

Example

Structure

FUPAC Name

1 NMR (ppm)

MS
(M+H)

44

\ r‘<N-"E‘;:E

I-methyl-4-{({1-methyl-1H-
pyrazol-3-yhmethoxy-3-(1-(1-
phenyl-ethyvl)-1H-pyrazol-4-v1)

pvridin-2{1 H}-one

(CD:0D, 400 MHz) & 7.95
(s, LHD, 7.86 (s, 1H), 7.76
(s. IH), 7.58 (s, 1H). 7.31-
7.26 (m, 3H), 7.16-7.14
(m, 2H). 6.33 (d, /=24 Hz,
1H), 6.16 (s, 1H), 5.52 (m,
1H), 5.09 (s, 2H), 3.87 (s,
3H), 3.52 (s, 3H), 1.81 (d.
J=7.1Hz, 3H)

390

(R}-4-isopropoxy-1-methyl-5-(1-
(1-phenylethyly-1H-pyrazol-4-v1)
pvrdin-2{1H}-one

(CD:OD, 400 MHz) 8 7.91
(s, 1H), 7.83 (s, 11, 7.79
(s, 1HD), 7.35-7.25 (m, 5H),
599 (s, 1H), 3.58 (q, J=6.3
Hz. 1H), 4.72-4.66 (m,
1H), 3.52 (s, 3H). 1.89 (d.
J=7.2 Hz, 3H), 1.36 (d,
J=6.0 Hz, 6H)

(43

3
o

46

(8)-4-1sopropoxy-1-methyi-5-(1-
{(1-phenylethyl)-1H-pyrazol-4-vi)
pyvrdin-2(1H}-one

(CD:0D, 400 MHz),
§7.91 (s, 1H). 7.84 (s, 1H),
779 (s, 1H), 7.35-7.33 (m,
2H), 7.27-7.26 (m, 3H),
6.00 (s, 1H), 5.58 (q, J=6.8
Hz, 1H), 4.70-4 67 (m,
1H), 3.52 (s, 3H), 1.90 (4,
J=7.6 Hz. 3H). 1.36 (4.
J=6.0 Hz, 6H)

47

(8)-1-methvi-5-(1-(1-phenyiethyh)-

1H-pyrazol-4-yD)-4-(pyrrolidin-
1-yBpvyridin-2(1H}-one

(CDROD, 400 MHz) 67.73
(s, 1H), 7.48 (s, 1H), 7.34~
7.25 (m, 6H}, 5.62-558
{m, 2H}, 3.43 (s, 3H), 3.02-
2.9% (m, 4H}, 189 {d,
J=7.2 Hz 3H}), 1.78-1.75
{m, 4H)

48

4-1sobutoxy-1-methyl-3-(1-(1-
phenvlethyly-1H-pyrazol-4-vl)
pyridin-2{{H)-one

(CD:0D, 400 MHz) & 7.91
(s, THD, 7.83 (s, 1H), 7.79
(s. 1), 7.36-7.23 (m, 5H),
5.99 (s, 1H), 5.38 (q, J=6.8
Hz, 1H), 3.81 (d, /=64 Hz,
2H), 2.08-2.05 (m, 1H),
1.88 (d, J=7.2 Hz, 3H),
0.97 (d. J=6.4 Hz, 6H)
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Table 4

Example

Structure

FUPAC Name

1 NMR (ppm)

MS
(M+H)

49

4-cyclobutoxy-1-methyl-5-(1-(1-
phenviethy3-1H-pyrazol-4-v1)
pyridin-2{1H}-one

(CD:0OD, 400 MHz) & 7.94
(s, LHD, 7.84 (s, 1H), 7.80
(s. 1), 7.36-7.25 (m, SH),
5.84 (s, 1H), 5.59 (q, J=6.8
Hz, 1H), 4.80-4.73 (m.
1H), 3.32 (s, 3H), 2.54-
246 (m, 2H), 2.17-2.10

(m, 2F). 1.59 (d, /~7.2 Hz,

3H), 1.85-1.73 (m. 2H)

a3
(o
<

30

4~{{ 1-acetylazetidin-3-vioxy}-1-
methyi-5-(1-{ 1-phenyiethyi}-1H-
pyrazol-4-yDpyndin-2{1H}-one

(CD-0OD, 400 MHz) 6 7.97
(s, THD), 7.89 (s, 1H), 7.80
(s. 1), 7.37-7.26 (m, 5H),
573 (s, 1H), 5.61 (q, J=6.8
Hz, 1H), 5.11-5.08 (m,
1H), 4.66-4 61 (m, 1H),
4.43-438 (m, 1H), 4.21-
4.18 (m, 1H), 3.98-3.95
(m, TH), 3.51 (s, 3H), 1.90
(d, J=6 5 Hz. 3H). 1 .89 (s,
3H)

4-{eyclopentyloxy}-1-methyl-3-(1-
(1-phenylethyly-1H-pyrazol-4-v1)
pvrdin-2{1H}-one

(CD:0D, 400 MHz) & 7.85
(s, 1H), 7.84 (s, 1H), 7.77
(s. TH), 7.37-7.25 (m, SH),
598 (s, 1H), 5.58 (q, /=68
Hz, 1H), 4.89-4 86 (m,
1H), 3.32 (s, 3H), 1.98-
1.91 {m, 2H), 1 88 (d.
J=7.2 Hz, 3H), 1.83-1.78
(m, 2H), 1.70-1.63 (m, 4H)

32

4-{cyclohexyioxy)-1-methvi-5-(1-
(1-phenylethyl)-1H-pyrazol-4-v1)
pyrdin-2{1H}-one

(CD:0D, 400 MHz) & 7.90
(s, 1D, 7.83 (s, 1H), 7.79
(s. THY. 7.37-7.23 (m, 5H),
6.00 (s, 1H), 5.59 (q, J=7.2
Hz, 1H), 4.49-4 47 (m,
1H), 3.52 (s, 3F) 1.94-1.93
(m, 2F), 1.89 (d, /=72 Hz,
3H), 1.69-1.66 (m, 2H),
1.62-1.53 (m, 3H). 1.48-
1.30 (m, 3H)

378
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Table 4

Example

Structure

FUPAC Name

1 NMR (ppm)

MS
(M+H)

1-methyi-5-(1-(1-phenyiethyl}-1H-
pyrazol-4-vi)-4-{ 1H-pyrazol-1-y1)
pyridin-2{1H}-one

(CD-OD, 400 MHz) 5 7.95
(s. IH), 7.67 (d. J=2.0 Hz,
1H), 7.58 (d, /=2 4 Hz,
1H), 7.34-7.27 (m, 3H),
7.24 (s, 2H), 7.18-7.16 (m,
IH), 6.67 (s, 1H), 6.41-
6.40 (m, 1H), 5.50 (g,
J=72Hz, 1H), 3.64 (s,
3H), 1.80 (d. J=7.2 Hz,
3H)

346

54

1-methvl-4-{3-methylazetidin-1 -
yvi)-S-(1-(1-phenviethyl)-1H-
pyrazol-4-vhpyridin-2{1 H}-one

CD:0D. 400 MHz), §7.72
(s, TF), 7.47 (s, 1FD), 7.34-
7.26 (m. 5H). 7.24 (s, 11D,
558 (q. J/=6.5 Hz, 1H),
528 (s. 1H), 3.75-3.72 (m,
2H), 3.41 (s, 3H), 3.30-
3.15 (m, 2H), 2.56-2.54
(m, 1H}, 1.90 (d, /=6.8 Hz,
3H), 1.11 (d, /6.8

Hz, 3H)

349

(s
(]

{R)-1-methyi-5-(1-(1-phenviethyi)-
1H-pyrazol-4-yh~-4-(pyrrolidin-
1-yvBpyridin-2{1H}-one

(CD:0D, 400 MHz) § 7.73
(s, 1HD, 7.48 (s, 1H), 7.34-
7.25 (m, 6H), 5.62-3.58
(m, 2F), 3.43 (s, 3H), 3.02-
2.98 (m, 4H), 1.89 (d, J =
7.2 Hz, 3H), 1.78-1.73 (m.
4H)

4-(benzvioxy}-1-methyl-5-(1-(1-
phenviethyl3-1H-pyrazol-4-v1)
pyridin-2{1 H}-one

(CD-0D, 400 MHz) & 7.89
(s, 1HD, 7.88 (s, 1H), 7.76
(s. 1), 7.46-7.42 (m, 2,
7.40-7 33 (m, 3H), 7.31-
724 (m, 3H), 7.14-7.10
(m, 2H), 6.15 (s, 1H), 5.50
(q. J=7.2 Hz, 1H), 5.15 (s,
2H), 3.54 (s, 3H), 1.77 (4,
J=7.2 Hz, 3H)

386

t-methyl-4-phenoxy-3-(1-(1-
phenviethy3-1H-pyrazol-4-v1)
pyridin-2{1 H}-one

(CDROD, 400 MHz) 5 8.05
(s. 1H), 7.97 (s, 1H). 7.87
(s, 1FD, 7.50-7 .45 (m, 2H),
7342722 (m, 6H), 7.18-
7.14 (m, 2H). 5 65-5.55
(m, 2H), 3.54 (s, 3H), 1.88
(d, J=7.2 Hz, 3H)

372
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Table 4

Example

Structure

FUPAC Name

1 NMR (ppm)

MS
(M+H)

I\

=

/O\E\
N

NN
. i

=2

4-(3-methoxvazetidin-1-viy-1-
methyl-5-(1-(1-phenviethyl}-1H-
pyrazol-d-vpyridin-2{1H}-one

(CD:OD, 400 MHz) 8 7.75
(s, TH), 7.49 (s, 1H), 7.34-
7.25 (m, 6H). 5.60 (q.
J=6.8 Hz, 1), 5.34 (s,
1H), 4.07-4.04 (m, 1H),
3.80-3.76 (m, 2H), 3.46-
3.42 (m, SH), 3.17 (s, 3H),
1.90 (d, J=7.2 Hz, 3H)

a3
N
(o]

4-cyclopropoxy-1-methyi-5-(1-{1-
phenylethvly-1H-pyvrazol-4-vi)
pyridin-2(1H}-one

(CDCls, 400 MHz) § 7.64
(s. 1H), 7.53 (5. 1H). 7.37~
728 (m. 4H), 7.26-7.22
(m. 2H). 6.37 (s, 1H), 5 51
(q, /=6.8 Hz, 1H). 3.74-
371 (m, HH), 3.52 (s, 3HD),
1.91 (d. J=7.2 Hz, 3H),
0.88-0.80 (. 2H), 0.77-
0.74 (m, 2H)

336

60

{5)-1-methyl-5-{1-(1-phenylethyl)-
IH-pyrazol-4-v1)-4-(1H-pyrazol-
L-yBpyridin-2(1H}-onc

(CD:0OD, 400 MHz) & 7.94
(s, 1D, 7.67 (d, J=1.5 Hz,
1H), 7.58 (d. J=2.3 Hz,
1H), 7.34-7 27 (m, 3H),
723 (s, 1H), 7.17 (d, /=7 5
Hz, 1H). 6.67 (s, 1H),
6.41-6.40 (m, 1H), 5.50-
548 (m, 17D, 3.64 (s, 3H),
1.80 (d, J=7.1 Hz, 3H)

346

6l

{R}-1-methyl-53-{1-(1-phenylethyl)-
1H-pyrazol-4-vi)-4-(1H-pyrazol-
L-yBpyridin-2(1H}-onc

(CD:0OD, 400 MHz) & 7.94
(s, 1HD, 7.67 (d, J=1.5 Hz,
1H), 7.58 (d, J=2.3 Hz,
1H), 7.34-7 27 (m, 3H),
723 (s, 1H), 7.17 (d, /=7 5
Hz, 1H), 6.67 (s, 1H),
6.41-6.40 (m, 1H), 5.50-
548 (m, 17D, 3.64 (s, 3H),
1.80 (d, /=7.1 Hz, 3F)

346

4-gthoxy-1-methyi-5-(1-(1-{p-
tolvlethyly-1H-pyrazol-4-yi}
pvridin-2{1 H}-one

(CD:0D, 400 MHz) & 7.89
(s, 1D, 7.83 (s, 1H), 7.79
(s. TH). 7.15 (m, 5H), 5.98
(s, TH), 5.54-5 48 (m. 1H),
4.11 {q, J=5.0 Hz, 2H),
351 (s, 3H), 2.30 (s, 3H),
1.87 (d, J=7.0 Hz, 3H),
142 (t. J=6.9 Hz, 3H)

338
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Structure
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FUPAC Name

1 NMR (ppm)

MS
(M+H)

Ph

63

5-(1-(1-(] 1, 1"biphenyl]-4-v1}
cthyl}-1H-pyrazol-4-y1}-4-cthoxy-
I-methylpyndin-2(1H)-one

(DMSO-ds, 400 MHz)
58.04 (s, 1H), 7.92 (s, 1FD),
7.76 (s, 1H), 7.63-7.56 (m,
4H), 7.48-7 41 (m, 4H),
738-737 (m, 1H), 3.83 (s,
1H), 5.69-5 68 (m, 1H),
4.02 (q, /=7.0 Hz, 2H),
3.36 (s, 3H), 1.87 (d, J=7.0
Hz, 3H), 1.33 (1, J=6.9

Hz, 3

400

64

5-(1-benzyi-1H-pyrazol-4-y1}-4-
ethoxy-1-methvlpvridin-2{iH}-one

(DMSO-ds, 400 MHz)
§7.97 (s, 1H), 7.93 (s, 1H),
774 (s, 1H), 7.37-7.24 (m,
5H), 5.84 (s, 1H), 5.33 (s,
IH), 4.05 (g, J=7.0 Hz,
2H), 3.37 (s, 3H), 1.36 (¢,
J=6.9 Hz, 3H)

310

65 (\\\)

4-ethoxy-1-methyl-5-(1-{4-
methylbenzvii-1H-pyvrazol-4-vi}
pyridin-2{1H}-one

(DMSO-ds, 400 MHz)
§7.93 (s, 1H), 7.91 (s, 1FD),
773 (s, 1H), 7.15 (s, 4H),
5.84 (5. 1H). 5.26 (s, 2H).
4.05 (g, /=7.0 Hz, 2H),
3.37 (s, 3H), 2.27 (s, 2H),
1.36 {t, J=6.9 Hz, 3H)

66

5-(1-benzyi-1H-pyrazol-4-vl)-1-
methvl-4-( i H-pyrazol-1-vi)
pyridin-2{1H}-one

(CD-OD, 400 MHz) § 7.93
(s. IH), 7.66 (s, 1H), 7.58
(s, 1H), 7.33-7.17 {m, TH),
6.67 (s, 1H), 6.40-6.39 (m,
1H), 5.25 (s, 2H), 3.63 (s,
3H)

5-(1-benzyi-1H-pyrazol-4-yi}-1-
methyi-4-morpholino-
pyridin-Z{1H}-one

(CD:OD, 400 MHz) 8 7.92
(s, 1H), 7.72 (s, 1H), 7.52
(s. THY. 7.35-7.25 (m, 5H),
5.96 (s, 1H), 5.36 (s, 2H),
3.54-3.53 (m, 4F), 3.49 (s,
3H), 2.86-2.84 (m, 4F)

351

o
]
Wn
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Example Structure

FUPAC Name

1 NMR (ppm)

MS
(M+H)

68

5+ 1-benzyl-1H-pyrazol-4-y1}-1-

methyl-4-(1H-pyrrol-1-v1)
pyridi-2{1H)-one

(CD:OD, 400 MHz) § 7.89
(s. THY. 7.32-7.24 (m, 3H),
724 (s, 1H), 7.18-7.14 (m,
3H), 6.67 (d, J=2.2 Hz,
2H), 6.46 (s, 1H), 6.19-
6.1% (m. 2H). 5.23 (s, 2H),
361 (s, 3H)

[P
3
hmmi

69 ~ A0 X

4-ethoxy-1-methyl-5-(1H-pyrazol-

4-vBpyridin-2{1H})-one

(DMSO-ds, 400 MHz)
§7.99 (s, 1H). 7.88 (s, 2H).
592 (s, 1H), 4.07 (q, /=6.3
Hz, 2H), 1.39 (t. J=6.8 Hz,
3H)

220

70 .

methy! 2-({(4-(4-cthoxy-i-methyl-
6-ox0-1,6-dihydropyndin-3-vi)-
1H-pyrazol-1-viymethvi}benzoate

(CD:OD, 400 MHz) § 8.02
(d, J=7.7 Hz, 1H), 7.9% (s,
1H), 7.86 (s, 1H), 7.83 (s,
1HD), 7.51-7.49 (m, 2H),
7.43-739 (m, 1H), 5.99 (s,
1H), 5.76 (s, 2H), 4.05 (g,
J=7.0 Hz, 2H). 3.90 (s,
3H), 3.52 (s, 3H), 1.44 @,
J=6.9 Hz, 3H)

368

71

methyl 3-({4-(4-ethoxy-1 -methvl-
6-0x0-1,6-dihvdropyrdin-3-yi)-
1H-pyrazol-1-viimethyl}benzoate

(CDROD, 400 MHz) 5 7.99
(s. 1H), 7.95 (d, /=72 Hz,
1H), 7.92 (s, 1H), 7.49 (d,
J=3.2 Hz. 1H), 7.49-7.47
(m, 3H), 3.99 (s, 1H), 5.42
(s, 2HD, 4.12 {q, J=7.0 Hz,
2H), 3.88 (s, 3H). 3.52 (s,
3H), 143 (4, /=7.0 Hz. 3H)
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Table 4
Example Structure WPAC Narme 1 NMR (ppm) M
{(M+H)
(CD:0D, 400 MHz) 8777
(s, 1M}, 7.54 (d, =72 Hz,
, 2H3, 7.37-7.25 (m, 6H),
{R)-N-{1-{5-(1-benzyl-1H-pyrazol- 537 (s, 2H), 4.26-4.23 (m,
7 4-yl)-1-methyl-2-ox0-1,2- 1H), 3.57 (s, 3H), 3.39- 39
dihydropyndin-4-vi} 3.35 G, 2H}, 3.26-3.20
pyrrolidin-3-yhacetamide {(m, 1}, 3.00-2.96 ¢,
1H), 2.09-2.04 {(m, 1H),
1.90 (s, 3H), 1.88-1.81
(m, 1H)
(CDR0OD, 400 MHz) 5 7.62
(s, 1H), 7.41 (s, 1H), 7.26~
o 714 {m, 6H}, 353 (s, 1H),
(,S)nf\'n(}ngﬁ-(1~henzyi~1H~pyraxoi~ 5726 (S, ZH), 4 13-4 .11 (mﬁ
7 4-yl)-1-methyl-2-ox0-1,2- 1H), 3.33 (s, 3H), 3.21- 302
dihvdropyndin-4-y1) 3.10 {m, 2H), 3.03-3.02
pyrrolidin-3-vl} acetamide {m, 1), 2.81-2.78 (m,
THD, 1.95-1.90 (m, 1H),
180 (s, 3HD, 1.71-1 67
{m, 1H)
= (CDs0D, 400 MHz) §7.78
O N (R)-1-(3-(1-benzyl-1H-pyrazol-4- | (5, 1H), 7.56-7.55 (m, 2H),
, \ yh-1-methyl-2-0x0-1,2-dihydro- 7.37 '7'2“? {m,’ %’H)’ 5,'38 (s,
74 " vridindDpyrolidinea- | 2H0: 359 (5. 3H), 3.38- 379
Py b5 p;f” f(;m ? 3.34 (m, 2H), 3.26-3.19
Carboxyiic acid {m, 2H), 3.08-3.04 (m,
THS, 2.13-2.09 (m, 2H)
{CD:0D, 400 MHz)
(8)-1-(5-(} -benzyl-1H-pyrazol-4- ° ’/"/?—&S’ 1), ,/.32_(37’1{:{),
. ,, 2 7.36-7.24 (m, 6H}, 5.64 (s,
75 yvi-1-methyi-2-oxo-1,2~dihvdro- 1H), 5.36 (s, 2H), 3.44 (s, 379

pyridin-d~-yhpyrrolidine-3-
carboxylic acid

3H), 3.26-3.24 {m, 2H),
3.15-3.09 (m, 2H), 2.99-
295 {m, 1H), 2.08-2.02
{m, ZH).




WO 2018/195155

PCT/US2018/028097

Table 4
. iy — 1 MS
Example Structure TUPAC Name H NMR (ppm) __
{(M+H)
N"N (CD:0D. 400 MHz)
8794 (s, 1H}, 7.31-7.14
-{5-(1-benzyl-1H-pyrazol-4-vI}-1-1(m, 8H}, 6.73 (d, /=2 4 Hz,
76 methyl-2-ox0-1,2-dihvdropyridin- [ 1H), 6.59 {4, &=1.6 Hz, 388
4-yhy-1H-pyrrole-3-carboxamide | 1H)}, 6.53 (s, 1H), 3.22 (s,
2H3, 3.62 (s, 3H), 2.84 {5,
3H)
{(DMSO-ds, 400 MHz)
S8.05 (s, 1H), 7.38 (d,
methyl 1-(5-(1-benzyi-1H-pyrazol- J/=1.8 Hz, Mrp ’ "37".7'3 f ,
o - M {m, 4H), 7.25 (s, 1H), 7.14
77 4-yh-1-methyl-2-oxo-1,2-dthydro- |, 7, . G 389
L ) o (s, 1H, 7.11 {d, /=1 B Hz,
py“dm“ff"f“”“%H“p?jm’l‘“%" 1H), 6.86-6.84 (m, 1),
carboxylate 6.53-6.52 (m, 1H). 647 (s,
IH), 5.24 (s, 2H), 3.70 (s,
3H), 3.50 (s, 3H)
(CD:0D, 400 MHz)
o 18793 (s, 1H), 7.31-7.28
l-(b—(i~benzyl-iH-pyrazal-4~yi)-i~ (m SH) 724 (S, H‘D, 7 20-
78 methyl-2-oxo-1.2-dthydropyridin- {715 (m, 3H). 7.06 (d. 402
4-v)-N N-dimethyl-1H- J=19Hz 1H), 6.79-6.78
pyrrole-3carboxamide {m, 1H), 6.55 (s, 1H), 6.49-
6.48 (m, 1H), 5.24 (s, 2H),
3.62 (s, 3H), 2.99 (5, 6H)
(DMSO-d;, 400 MHz)
5120 (brs, 1H), .03 (s,
1-(3-{1-benzyl-1H-pyrazol-4-yi)-1- },H}v 7'32”7‘26 {m, SH),
79 methyl-2-ox0-12-dihydropyridin- 715 s, 1H), 7.11(d, ~7.01 375
g ) . L {Hz, 1H), 6.85-6.84 (i,
4-yl}-1H-pyrrole-3-carboxylic acid 1H), 6.49-6 46 {(m. 2H),
576 (s, 1H), 525 (s, 2H},
3.49 (s, 3H)
{CD-0D, 400 MHz)
5793 (s, 1H}, 7.39-7.26
1-(5-(1-benzyl-1H-pyrazol-4-yi)-1-|{ (0, 4H). 7.18-7.15 (m,
g0 3H), 6.82-6 81 {m, 1H}, 356

methyl-2-oxo-1,2-dibydropvridin-
4-vIy-1H-pyrrole-3-carbonitrile

6.55 (s, 1H), 6.48 (d, J=1 6
Hz, 1H), 6.47 (d, J=1.6 Hz,
1H), 5.25 (s, 2H), 3.49

(s, 3H)
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Table 4
. S A 1 MS
Example Structure TUPAC Name H NMR (ppm) (M)
{(DMS0-ds, 400 MHz)
5 8.03 (s, 1H), 7.09-7.88
1-(5-(1-benzyl-1H-pyrazol-4-yi)-1-| (00, i}i}, 7-34j‘7~27 (m,
31 methyi-2-oxo-1,2-dibydro- 4H); "'26"7'1U (Ifl’ 3H), 400
ridinde ) NoothyL1H.  |6.73 (5 [H), 6.59-658 (m, | 402
pyn yhmR-etiyE 1), 6.41 (s, 1H), 5.24 (s,
pyrroleu3~cai'boxafmde QH)ﬂ 349 (;,” SH} 321 (q
J=6.8 Hz, 2H), 1.07 (&,
J=1.0 Hz. 3H)
(DMSO-ds, 400 MHz)
§8.03 (s, 1H). 7.64 (d,
1-(5~( 1-benzyl-1H-pyrazol-4-yi)-1- J=78Hz 1H), 7.34-7.26
g AX. o Mo} "
o methyl-2-oxo-1,2-dibydropvridin- '(‘m,‘ 4l ﬁ’jif_"’ 10 {m, ,
82 % T 3H), 6.72-6.71 (m, 1H) 416
4-yHy-N-isopropyl-1H-pyrrole-3- {7~~~ Ay
k Y 6.61-6.60 (m, 1H), 6.40 (s,
carboxamide TH), 5.25 (s, 2H), 4.06-
4.01 {(m, 1H), 3.49 (s. 3H),
112 (d. F=6.6 Hz, 6H)
(DMSO-ds, 400 MHz)
I-methvi-5-(1-methyl-1H-pyrazol- 2 ;’;49 7 (EHEH?D ;;2 i:i EH)

83 4-y1)-4-(1H-pyrrol-1-y} 944s, 1H), 6.76-6.74 (m. | 155
y)-4-(1H-pyrrol- E ) 2H), 6.35 (s, 1H), 6.18-
pyridin-2(1H)-one 6.17 (m. 2H). 3.75 (s, 3H),

349 (s, 3H)
(CD:0D, 400 MHz)
1-¢1-methyi-5-(1-methyl-1H- [0 7.93 (s, 1H), 7.34 (s, 1H),
T4 i« N - e ¥4
84 pyrazol-d-vi}-2-oxo-1,2~dihvdro-~ iﬂf i:é}(% (?716 ?}g tm, 199
ridin-4-yi)-1H-pyrrole-3- Y ’
Py YUTEEPYE 1H), 6.61 {d. J=1 5 Hz,
carboxylic acid IH), 6.35 (s, 1H). 3.82 (s,
3H), 3.64 (s, 3H)
(DDMSO-~ds, 400 MHz)
58.03 (s, 1H), 7.41 (5. 1H),
1-{5-(1-benzyl-1H-pyrazol-d-vI}-1-17 35.7 26 (m, SH), 7.13-
85 374

methyl-2-oxo-~1,2-dihydropynidn-
4-yly-1H-pyrrole-3-carboxamide

711 {m, 3H), 6.90 (s, 1HD,
6.77-6.76 (m, 1H), 6.58-
6.57 (m. 1H), 6.41 (s, 1H),
525 (s, 2H), 3.49 (s, 3H)
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Table 4
. . ' . T ~ 1 J\/is
Example Structure TUPAC Name H NMR (ppm) (M)
(DMSO-ds, 400 MHz)
5 8.06 (s, 1H), 7.30-7.29
1-(5-(1-(cyclopropyimethyl)-1H- (m, 1H), 7.12 {d, J=8.6 Hz,
) Q7 ~
36 pvrazol-4-vi}-1-methyl-2-ox0-1,2- lﬂ), 6?4"6'63 (m’ ‘HE 330
dihydropyridin-4-v1}-1H-pyrrole- 6.33-6.51 (m, 1H). 647 (s, ‘
JArop3 YU 1H), 3.98 (d, /=7.1 Hz,
3~carb0xyhc acid ZH)H 351 (S, SH}Q 0.49-
0.44 (m, 2H), 0.27-0.23
{m, 2H)
(CD:0D, 400 MHz) 6 7.70
5-(1-benzyl-1H-pyrazol-4-yl)-1- |!S; iHL 76.??) G, 61?2 75&;
g7 oA et idin .1 ool TEE . /.25 {m, 6}, 3. 8, Lii), 335
methyl-4 ??;Ohfim I (6, 2H), 342 (6, 3H),
pyncin-c-one 3.03-3.00 (m. 4H). 1.79-
1.76 {m, 4H)
(CD:0D, 400 MHz) 6 7.77
(s, 1H}), 7.54 (d, /=7.2 Hz,
S o 2H, 737-7.25 (m, 6H),
N-{2-{5-(1-benzyl-1H-pyrazol-4- |5 17 (s, 2HD), 4.26-4.23 (m,
38 yh-T-methyl-2-ox0-1.2-dihydro- {1H), 3.57 (s, 3H), 3.39- 307
pyridin-d-yi{-cycl- 335 (m, 2H), 3.26-3.20
opentyl}-acetamide {m, 1H), 3.00-2.96 (m,
1H), 2.09-2.04 (m, 1H),
1.90 (s, 3H), 1.88-1 .81
{m, 1H).
(CD:0D, 400 MHz) 6 7.71
) (s, 1H), 7.51 (s, 1H), 7.38-
NN N-{1-[5-(1-benzyl-1H-pyrazol-4- |7 79 (m. 6H), 5.65 (s, 1HD).
99 %%N X yh-1-methyl-2-oxo-1,2-dibydro- |3 35 (s, 2H), 344 (s, 3H), | 406
5 pvrdin-4-yli-pyrrohdin- 3.14-3.04 (m, 5H), 2.83-

3-yimethyl} -acctamide

2.79 (m, 1H), 2.31-2.28
(m, 1H), 1.94-1.89 (m,
4H), 1.56-1.51 (m, 1H)
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Table 4
, RN T ~ 1 MS
Example Structure TUPAC Name H NMR (ppm) (M)
(CDROD. 400 MHz) 5 7.70
o (s, 1HD, 7.50 (s, 1), 7.37-
N-{1~{5—(1~benzyi—1H~pymmi-/—’€~ 7.26 (m, 6}{)3 561 (S, TH).
90 yh-1-methyl-2-oxo-1,2-dihydro- 1535 (s, 2H), 3.42 (5, 3H), | 406
pyridin-4-yi-pyrrolidin-3-vi-  {3.15-3.01 (m, 5H), 2.81-
methyl}-acetamide 277 {m, 1H), 2.30-2.26
{m, 1), 1.93-1.89 (m,
4HD. 1.56-1.51 (m, 1H).
(DMSO-ds, 400 MHz)
& 8.00 (s, 1H), 7.85 (s, 1H),
5-{1-benzyl-1H-pyrazol-4-vi}-1- 1770 (s, 1H), 7.35-7.29 (m,
91 methyl-4-(2,2,2-trifluoro- 3H), 7.25-7.23 (m, 2F). 364
cthoxy)pyridin-2{1H}-one 6.03 (s, 1H), 532 (s, 2H},
4.84 {q, J=8.4 Hz, 2H),
3.40 (s, 3H)
(DMSO-ds, 400 MHz)
5-(1-benzyl-1H-pyrazol-4-y1)-1- ? 7;9}%7;]92 ;1;12221? 7 L;%
2 b AT T2 g . S, k), /.o34~/. M, O, | 378
92 meth}lvéi (3.,{,3 inﬂ_uor'@pm 5.95 (s, 1H), 5.31 (s, 2H), 7
poxy)pyridin-2(1H}-one 1y 54 491 m, 2H), 3.38 (.
3H), 2.88-2.65 (m, ZH)
{CD:0D, 400 MHz)
1-[5-(1-benzyl-1 H-pyrazol-d-yl)-1- | 1o 5 & T 7.0 &5, 1D,
HN«—«’f"Q N—N i rbenzyi  PYRZOYUT 7 35-7.23 (m, 6H), 5.62 (s,
93 FA N { methyl-2-oxo-1.2-dihydro-pyndin-| {H) 534 (s, 2H), 3.43 (s, 397
C 4-y1j-pyrrolidine-3- 3H), 3.22-3.16 (m, 3H),
N Ay methylacetamide 3.10-3.03 {m, 1H), 2.87-
| 2.83 (m, 1H), 2.70 (s, 3H),
N 2.02-1.95 {ro, 2H)
(DMSO-ds. 400 MHz)
§8.14 (s, TH), 8.04 (s, 1H),
o4 5-(1-benzyl-1H-pyrazol-4-yl}-4- 17 70 (s, 1H), 7.36 (s, 1H), .

(1H-imidazol-1-y1}-L-methyl-
pyrdin-2{ | H}-one

7.35-730 (m, 3H), 7.28-
7.26 (m, 2H). 7.14 (s, 1H),
709 (s, 1H), 6.50 (s, 1H),
525 (s, 2H). 3.50 (s. 3H)
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Table 4
. . ' . T ~ 1 J\/is
Example Structure TUPAC Name H NMR (ppm) (M)
(DMSO-ds, 400 MHz)
o §7.60 (s, 1H), 7.56 (s, 1H),
5-(5.6-dihydro-4H-pyrrolo[1,2-b}- 15 84 (s, 1H), 4.06-4.02 (m,
95 pyrazol-3-yl}-4-cthoxy-i- 4H), 3.52 (s, 3H). 2.93- 260
methylpyridm-2(1 Hj-one 2.90 (m, 2H), 2.55-2.53
(m. 2H), 1.35 {t, /=7.0 Hz,
3H)
(DMSO-ds. 400 MHz)
58.61 (s. 1H). 8.06 (s, 1H).
4-gthoxy-1-methyl-3~(1-phenyl- 8.027(5;,‘ IHE?&E {d, /=76
9 IH-pyrazol-4-y1) P (;7(‘;;} ﬁf;} 296
pyridin-2(1H)-one 5.90 (s, 1H), 4.12 {q, J=6.9
Hz, 2H), 3.41 (s, 3H), 1 .44
(t, J=7.0 Hz, 3H)
{BMSG-ds, 400 MHz)
5833 (s. 1H). 8.0% (s, 1H).
S-(1-(2-chloro-phenyD-1H- 18 07 (s, 1H), 7.71-7.63 {(m,
97 pyrazol-d-y1}-4-cthoxy-1-methyl- |2H), 7.53-7 48 (m, 2H), 330
pyridin-2(1H)-one 5.89 (s, 1H), 4.08 (g, J=6.9
Hz, 2H). 3 41 (s, 3H), 1.41
(t, =7.0 Hz, 3H)
{(DMSO-d;s, 400 MH2z),
58.14 (s, 1H), 8.08 (s, 1H),
5-(1-2, 6-dichlorophenvl}-1H- g g7 (s, 1H), 7.73-7.71 (m,
98 pyrazol-4-yl}-4-cthoxy-1-methyl- |2H), 7.62-7.58 (m, 2H), 364
pyﬁdjn-Z(lH)—one 4049 (q, J=65 Hz, 2H]},
341 (s, 3H), 1.38 (1, /=7.0
Hz, 3H)
(DMSO-ds, 400 MHz)
3 , 15789 (s, 1H), 7.58 (s, 1H),
%9 S5+ 1-benzyi-1H-pyrazol-4-yi)-1 7.36 (s, 1H), 730 (s, [H), 210

methyl-4-(2-methyl-hydrazinyl)-
pyridin-2(1H}-one

7.28-7.22 (m, 5H), 6.08 (s,
1H), 5.33 (s, 2H), 3.32 (s,
3H), 2.63 (s, 3H)
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Example 180: 4-ethoxy-1-methyl-5-(1-{ }-[4-(1-methyl-1H-pyrazol-4-yl}-phenyll-ethyl }-1H-
pyrazol-4-yl)-1H-pyridin-2-one.

Scheme 7

Step 1 Step 2
Br
7\ By K,COg, DMF
= HN-N
OH N
EtO._ A
E N
o

Step 1: 1-bromo-4-(1-bromo-ethyl-benzene

Br
Q
- Br

[0140] A mixture of 1-(4-bromo-phenyl}-ethanol (1g, S mmol} in HBr (15 mL) was heated
to 90°C for 5 hr. The mixture was cooled to room temperature, poured into water (S mL), and
extracted with ether (5 mL x 3). The organic layer was concentrated under vacuum and the residue
was purified with chromatography silica gel, PE:EtOAc (50:1) to give 1-bromo-4-(1-bromo-ethyl)-
benzene (900 mg, 3.4 mmol) as colorless oil in 68% yield. '"H NMR (300 MHz, CDCls}: 6 7.50 (d,
J=8.7 Hz, 2H), 7.35 (d, J=8.1 Hz 2H), 5.18 (q, J=7.8 Hz 1H), 2.05 (d, J=6.9 Hz 3H).

3
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Step 2: 5-{1-[1-(4-Bromo-phenyi}-ethvl]-1H-pyrazol-4-yl }-4-

ethoxy-1-methyi-1H-pyridin-2-one

[0141] A mixture of 4-ethoxy-1-methyl-5-(1H-pyrazol-4-yi}-1H-pyridin-2-one (50 mg,
0.22 mmol), 1-bromo-4-(1-bromoe-cthyl}-benzene (72 mg, 0.27 mmol) and K:CO5 (63 mg,
0.45 mmol} in DMF (5 mL) was heated to 60°C overnight. The reaction was cooled to room temp,
poured into agueous NHyCl (5 mL), and extracted with DCM (5 mL x 3). The organic layer was
dried over NaxS(y, filtered, and the filtrate was concentrated in vacuum. The residue was purified
by preparative-TLC, DCM:MeOH (30:1), to give 5-{1-[1-(4-bromo-phenyl}-ethyl]-1H-pyrazol-4-
yit-4-ethoxy-1-methyl-1H-pyndin-2-one (15 mg, 0.037 mmol) as yellow ol in 16% yield.

Step 3. 4-Ethoxy-1-methyl-5-(1-{1-{4-(1-methyl-1H-pyrazol-4-yl}-phenylj-ethyl } - 1H-

pyrazol-4-yH-1H-pyridin-2-one

01427 A mixture of 5-{1-{1-{4-bromo-phenylj-ethyti-1H-pyrazol-4-yi } -4-ethoxy-1-methyl-1H-
pyridin-2-one (26 mg, 0.06 mmol} 1-methvl-4-(4,4,5 S-tetramethyi-[1,3,2}dioxaborolan-2-y1)-1H-
pyrazole (16.2 mg, 0.04 mmol), Na;CGOs (14 mg, 0.12 mmol) and PA(PPhs)s in dioxane/water
{2 mL/0.2 mL) was stirred at 130°C for 3 hr in a microwave. The reaction was cooled to room temp,

poured into aqueous NHiCl (5 mL), and extracted with DCM (S ml x 3). The organic layer was

164



WO 2018/195155 PCT/US2018/028097

dried over Na;8Qy, filtered, and the filtrate was concentrated under vacuum. The residue was
purified by preparative TLC (BCM:MeOH (20:1), to give 4-ethoxy-1-methyl-5-(1-{ 1-[4-{1-methyl-
IH-pyrazol-4-yl}-phenvij-ethyl } -1 H-pyrazol-4-y}-1H-pyridin-2-one (& mg, 0.02 mmol) as
colorless oil in 31% vield. '"H NMR (400 MHz, MeOD}): § 7.94 (d, J=3.6 Hz, 2H), 7.84 (s, 1), 7.81
(d, /=84 Hz, 2H}, 7.54 (d, /=8 0 Hz, 2H), 7.26 {d, /=8.0 Hz, ZH), 5.98 598 (s, 1H)}, 5.58 (g, /=0 8
Hz, 1H), 4.12 (g, J=7.2 Hz, 2H), 3.91 (s, 3H), 3.52 (s, 3H), 1.91 (4, J=7.2 Hz, 3H), 1.42 (t, J=6.4
Hz, 3H). LCMS (M+H) 404,

[0143] Examples 101-105 in were prepared using the appropriate halide and boronic acid

derivative in a similar multi-step manner as Example 100, and are presented in Table S.

Tables

Fxample Structure IUPAC Name "HNMR(ppm)}

MS
(V+H)

(CD.0OD, 400 MHz)
7N 3789 (s, 1H), 7.86
{s, 1H), 7.80 (s, 1H),
o 7.24-7 18 {m, 4H),
4-ethoxy-5-[ I -(4-sopropyl-benzyl)- g o2 (s, 1H), 530 (s, | _
|H-pyrazol-4-yi}-1-methyl-1H-  |2H), 4.11 (g, J=68 | 352
pyridin-2-one Hz, 2H), 3.54 (s,
3H), 2.92-2.85 (m,
IH), 141 {t, /=68
Hz, 3H)y, 1.22(d.
J=7.2 Hz, 6H)

101

(CD0D, 400 MHz)
57.94(d, /=40 Hz,
2H), 7.84 (s, 1H),
7.80 (d, J=4.8 Hz,
2H). 7.53 (d, J=8.0
Hz, 2H). 726 {d. 390
=8.0 Hz. 2H). 5
4-v1}-1H-pyndin-2-one i i'ﬁ;ﬁ;;{)ﬂ(}g’ ;? ;)}
410 (g, J=68 Hz,
2H). 3.91 (s, 3H).
352 (s, 3H), 142 4,
J=7.0 Hz, 3H)

4-cthoxy-1-methyi-3-4 1-[4-(1-methvi-
102 N IH-pyrazol-4-yli-benzyti-1H-pyrazol-
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Table 5

Example

Structure

TUPAC Name

THNMR(ppm)

MS
(M-+H)

103

4-cthoxy-1-methyl-5-{1-[4-(1H-
pyrazol-4-vl)-benzyli-1H-pvrazol-4-
yi}-1H-pyridin-2-one

(CD:0D. 400 MHz)
§7.94 (br. 3H), 7.85
(s, 1H}, 7.81 (s, 1H),
758 (d, J=8.4 Hz,
TH), 727 (d, J=1.6
Hz, 2H), 5.99 (s,
1H), 5.34 (s, ZH),
4.11 {q, J=6.8 Hz,
2H), 3.53 (s, 3H).
142 {t, J=17.2

Hz, 3H)

376

104

4-gthoxy-1-methyl-5-{1-(1-(3-{1-
methyl-1H-pyrazol-4-viiphenyl)
ethyly-1H-pyvrazol-4-vi}
pyridin-2{1H}-one

(CD:0D, 400 MHz)
57.97 (s, 1H), 7.93
(s, 1FD), 7.84 (s, 1HD),
7.81(s. 1H), 7.78 (s,
1H), 7.48-7 46 (m,
IH), 7.34-7 31 (m.
1H). 7.11-7.09 {m,
1H), 5.98 (s, 1H),
5.60-5.59 (m, 1H),
4.11 (g, J=6.8 Hz,
IH), 3.90 (s, 3H),
351 (s, 3H), 1.92 (d,
J=7.1 Hz, 3H), 1.40
(t, J=7.2 Hz, 3H)

403

1035

S-(1-(3-bromo-benzyl)-1H-pyrazol-4-
vi}-4-cthoxy-1-methyl-pyrdin-
2{1H})-one

(CD:0D. 400 MHz)
7.98 (s, 1H), 7.85 (s,
1H), 7.82 (s, 1H),
7.46 (4. J=7.6 Hz,
1H), 7.41 (s, 1H),
7.29-7 24 (m, 2H),
6.00 (s, 1H), 5.35 (s,
2H), 4.12 (q. J=7.2
Hz, 2H), 3.53 (s,
3H), 145 (1. J=72
Hz, 3H)

388
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Example 186: 5-(1-benzyl-1H-pyrazol-4-vi)-1-methyl-4-o-tolyl-1H-pyridin-2-one.

Scheme 8
7N
Step 1 7N Step 2 Step 3
J— N—N
N i\
- Pd{dppfiCl, Pd{PPhs),
\ KgCQg, OMF N M Kgpc,g Nazcc}s

§) 1. ¢ X

Step 1: 1-Benzyl-4-(4,4,5,5-tetramethyl-{ 1 3 2idioxaborolan-2-yl)-1H-pyrazole

[0144] A mixture of 4-(4,4,5,5-tetramethyl-{ 1,3 2]dioxaborolan-2-yl}- 1 H-pyrazole 3.5 g,
18.2 mmol), bromomethyl-benzene (3.2 g, 18.7 mmol) and K2CO: (4.5 g, 32.6 mmol) in DMF

(30 mL) was stirred at room temp overnight. The reaction mixture was diluted with CHCh (50 L)
and H0O (50 mL). The organic layer was separated and washed with brine (50 mL), dried over
Nax50q, filtered and concentrated under vacuum. The residue was purified by column
chromatography on silica gel eluting with PE:EtOAc (5:1) to give the compound 1-benzyl-4-
{(4,4,5,5-tetramethyi-[ 13,2 dioxaborolan-2-yl}-1H-pyrazole (2.8 g, 9.8 mmol) as a light yellow solid
in 54% yield. "H NMR (400 MHz, CDCls): § 7.81 (s, 1H), 7.66 (s, 1H), 7.37-7.29 (m, 3H), 7.24-
7.22 (m, 2H), 5.30 (s, 2H), 1.29 (s, 12H). LCMS (M+H)"™ 285,
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Step 2: 5-(1-Benzyl-1H-pyrazol-4-yi)-4-chlore-1-methyl-1H-pyridin-2-one

014571 A mixture of I-benzyi-4-(4,4,5,5-tetramethyl-{1,3,2]dioxaborolan-2-yl}-1 H-pyrazole
(2.4 g, 8.5 mmol), S-bromo-4-chloro-1-methyl-1H-pyridin-2-one (1.9 ¢, 8 5 mmol} Pd(dppf)Ch
{622 mg, 0.85 mmol) and KsPGs (4.7 g, 21.2 mmol) in dioxane/H,0 (20/4 mL) was stirred at 80°C
for 4 hr. Then the reaction mixture was diluted with DCM (50 mL} and H>O (50 mL); the organic
layer was separated and washed with brine (50 mL}, dried over NaxSQOq4, filtered and concentrated in
vacuum. The residue was purified by column chromatography on silica gel eluting with PE:EtOAc
(1:3) to give the compound S5-(1-benzyl-1H-pyrazol-4-yl)-4-chloro-1-methyl-1 H-pyridin-2-one
(1.2 2, 0.4 mmol) as a gray solid in 47% vield. LCMS (M+H)" 300.

Step 3. 5-(1-Benzyl-1H-pyrazol-4-yl)-1-methyl-4-o-tolyl-1H-pyridin-2-one

[0146] A mixture of 5-(1-benzyi-1H-pyrazol-4-yl)-4-chloro-1-methyl-1H-pyridin-2-one
{50 mg, 0.167 mmuol), 2-tolvlboronic acid (28 myg, 0.206 mmol), PA(PPhs) (20 mg, 0.017 mmol},
and NayCOs; (44 mg, 0.418 mmol} in dioxane (5 mL) and HO (1 mL) was heated to 90°C for 5 hr
under Ny, The mixture was then diluted with CHCly (60 mL) and HyO (50 mL); the organic phase
was washed with brine (60 mL)}, dried over NaySOq, filtered and concentrated in vacuum. The
residue was purified by preparative-TLC to give the compound 5-(1-benzyl-1H-pyrazol-4-yi}-1-
methyl-4-g-tolyl-1H-pyridin-2-one (57 mg, 0.160 mmol) as a brown oil in 96% yield. "H NMR (400
MHz, DMSO-d6): § 7.95 (s, 1H), 7.30-7.22 (m, SH), 7.16 (d, /=72 Hz, 1H), 7.10(d, J=7 2 Hz,
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1H), 7.01 (d, J=6.0 Hz, 2H), 6.96 (d, J=6.4 Hz, 2H), 6.19 (s, 1H), 5.13 (s, 2H), 3.51 (s, 3H), 1.90

(s, 3H). LCMS (M+H)" 356

[0147] Examples 187-164 were prepared using the appropniate boronic actd derivative and

substituted pyrazole in a similar multi-step manner as Example 106, and these compounds are

shown in Table 6:

Table 6

Example Structure

IUPAC Name

"HNMR (ppm)

M5
(M+H)

N\
N—N
\

.

107

F-methyl-5-(1-methyl-1H-pyrazol-
4-yly-4-phenylpyridin-2(1H}-one

{CD3:0D, 400 MHz)
5778 (s, 1M, 7.37-7.35
(m, 3H), 7.21-7.19 {m,
3H), 7.18 (s, 1H), 6.59
(s, 1HD), 3.75 (s, 3H},
3.64 (s, 3H)

266

108

5-(1-benzyi-1H-pyrazol-4-vl)-1-
methyl-4-(1-methyl-1H-
pyrazol-4-yvhpyridin-2{ 1 H}-one

(CD;0D, 400 MHz)
37.63 (s, 1H), 7.58 (s,
1H), 7.42 (s, 1H). 7.39
(s, 1H), 7.36-7.25 {m,
6H), 6.61 (s, 1FD). 5.33
(s, ZH), 3.76 (s, 3H),
3.57 (s, 3H)

346

109

S5+ 1-benzyi-1H-pyrazol-4-y1)-1-
methyl-4-(1-methyl-1H-pyrazol-
3-yvhpyridin-2{1H}-one

(CD:0D, 400 MHz}

5 7.94 (s, 1H), 7.50 (s,
1H), 7.34-7.30 (m, 3H)
728 (s, 1H), 7.20-7.12
(m, 3H}, 6.56 (s, I1H),
636 (s, 1H}, 521 (s,
2H}, 3.64 (s, 3H}, 3.35
(s, 3H)

>

346

110

5~ 1-benzyl-1H-pyrazol-4-yl}-1-
methyl-4-{1-methyl-1H-pyrazol-
5-ybpyridin-2(1H}-onc

(CD;0D, 400 MHz)
57.94 (s, 1H), 7.50 (.
1H), 7.33-7.31 (m, 3H),
721 (s, 1F), 7.15-7.12
(m, 3H), 6.56 (5, 1H),
6.36 (4, J= 1.9 Hz, 1H),
522 (s, 2H), 3.65 (s,
3H), 3.35 (s, 3H)

346
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Table 6

Example

Structure

IUPAC Name

"HNMR (ppm)

MS
(M)

1H

5-(1-benzyl-1H-pyrazol-4-vi}-
1-methyi-4-{m-tolyl)-
pyridin-2{1H}-one

(DMSO-d6, 400 MHz)
§7.86 (s, 1H), 7.33-7.27
(m, 3H), 7.24-7.16 {m,
IH), 7.18(d. =72 Hz,
1H), 7.04 (d, J=6.4 Hz.
2H), 6.99 (s, 1H) 6.94 (d,
J=72 Hz, 1H), 6.28 (s,
1H), 5.19 (s, 2H), 3.49
(s, 3H1). 2.32 (s, 3H).

112

5-(1-benzyi-1H-pyrazol-4-vl)-1-
methyl-4-(p-tolyDpyndin-2{1H}-one

(CD;0D, 400 MHz)
§7.78 (s, 1H), 7.33-7.27
(m, 3H), 7.22 (s, 1H),
7.12-7.03 (m, 7TH), 6.47
(s, 1), 5.18 (s. 2H),
362 (s, 3H), 2.33 (s, 3H)

5-(1-benzyl-1H-pyrazol-4-y1-4-G3-
methoxyvphenvly-1-methyl-
pvrdin-2{1H}-one

(CD;0D, 400 MHz)
8779 (s, 1H), 7.32-7.21
(m, 5H), 7.17 (s. 1H),
7.08-7.06 (m, 2H), 6.90
(dd, J=8.4 Hz, 2.0 Hz,
1H), 6.76 (d, J=8.0 Hz,
1H), 6.66 (s, 1F), 6.50
(s, TH), 5.19 (s, 2H),
363 (s, 3H), 3.63 (s, 3H)

114

5-(1-benzyi-1H-pvrazol-4-vi}-1-
methyl-4-(1H-pyrazol-5-v1)
pyridin-2(1H}-one

(DMSO-ds, 400 MHz)
313.0 (5, 1H), 7.74 G5,
1H), 7.68 (5. 1H), 7.58
(s, 1H), 7.37-7.18 {m,
5H), 6.58 (s, 1H). 5.90
(s, TH), 5.27 (s, 2H),
3.45 (s, 3H)

5+{1-benzyl-1H-pyrazol-4-y1}-1-
methyl-4-(3-methvi-1H-pyrazol-5-
vl pvridin-2{1H)-one

(CD;OD, 400 MHz)
§7.73 (s, 1H), 7.42 s,
1H), 7.34-7.19 {m. 5H),
6.71 (s, 1H), 5.72 G,
1H), 5.28 (5. 2H). 3.60
(s, 3H), 2.18 (s, 3H)
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116

S5+ 1-benzyi-1H-pyrazol-4-y1)-1-
methyl-4-(thiophen-2-v1)

pyridi-2{1 H)-one

(CD;0D, 400 MHz)
§7.69 (s, 1H), 7.47-7.44
(m, 2H), 7.34-7.28 {m.
4H), 7.21-7.19 (m, 2H),
7.00-6.95 (m, 2H). 6.66
(s. 1H). 5.28 (s, 2HD).
3.58 (s, 3H)

348

S5+ 1-benzyi-1H-pyrazol-4-y1)-1-
methvi-4-(thiophen-3-vi}

pyridin-Z{1H}-one

(CD:0D, 400 MHz)
8774 (s, 1H}, 7.34-7.28
{m, 7H}), 7.16-7. 15 (m,
2H}, 6.83-6.81 {m, 1H),
6.58 (s, 1H), 5.24 (5,
2ZH), 3.61 (s, 3H)

118

S5+ 1-benzyi-1H-pyrazol-4-y1)-4-
(3-chlorophenvi)-1~-methyl-

pyridin-Z{1H}-one

{(CD:0D, 400 MHz}
§57.81 (s, 1H), 7.38-7.28
(m, 5H). 7.23 (s, 1H),
7.20 (s, 2H). 7.12 (d.
J=7.2 Hz, 1H}, 7.07 (4,
J=T2 Hz, 2H}, 6.50 (s,
1H), 5.21 (s, 2H), 3.63
(s, 3H)

5-(1-benzyi-1H-pyrazol-4-y1}-4-
{4-chlorophenvi)-i-methyl-

pyridin-Z{1H}-one

(CD:0D, 400 MHz)
8779 (s, 1H}, 7.32-7.26
{m, 6H), 7.15-7.13 (m,
3H), 7.074¢d, =7.2 Hz,
2H), 6.49 (s, 1H), 3.19
(s, 2H), 3.62 {5, 3H)

120

5~ 1-benzyl-1H-pyrazol-4-yl}-4-
{4-methoxyphenyl)-1-methyl-

pyridin-2{1H}-one

(CD;0D, 400 MHz)
57.76 (s, 1H), 7.33-7.28
(m, 3H), 7.25 (s, 1H),
7.15 (s, 1H), 7.10-7.08
(m, 4H1), 6.84 (d, /=8.8
Hz. 2H), 6.47 (s, 1H),
512 (s, 2H), 3.79 (s,
3H), 3.61 (5. 3H)

372

171
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5-(1-benzyi-1H-pyrazol-4-y1}-4-
(isoxazol-3-vl}-1-methyl-
pyridin-Z{1H}-one

(CD:0D, 400 MHz)
58.58 (s, 1H), 8.27 (s,
1H), 7.72 (s, 1H), 7.61
(s, TH), 7.41 (s, 1H),
7.35-7.30 {m. 3H), 7.23
(d, J=7.2 Hz, 2H). 6.69
(s, TH), 5.33 (s, 2H),
3.59 (s, 3H)

jN]
2
[5]

5 1-benzyl-1H-pyrazol-4-y1}-1'-
methyl-[3 4" -bipyridin]-2'(1'H)-one

(CD;0D, 400 MHz)
38.72 (d, J=5.2 Hz, 1H),
8.66 (s, TH), 8.15-8.12
(m, 1F]), 7.89 (s, 1H),
7.76-7.73 (m, 1H), 7.35-
730 (m, 4H). 727 G,
1H), 7.13-7.11 (m, 2H),
6.66 (s, 1H), 5.22 s,
2H), 3.65 (s, 3H)

5-(1-benzyl-1H-pyrazol-4-yh-4-(2-
chlorophenyh)-1-methyl-
pvrdin-2{1H}-one

{(CDLOD, 400 MHz)

6 7.87 (s, 1H}, 7.32-7.22
(m, 7H}, 7.20 (s, 1H),
7.04 (s, 1H), 7.00-6 .98
{m, 2H}, 6.44 (s, 1H},
516 (s, 2H), 3.66 (s, 3H)

124

5-(1-benzyi-1H-pyrazol-4-vl)-1-
methyl-[4,4 -bipyridin|-2(1H)-one

(CD;0D, 400 MHz)

8 8.47 (d, J=6.0 Hz, 2H),
7.85 (s. 1H), 7.32-7.25
(m, TH), 7.07 (d, J=7.6
Hz, 2H). 6.55 (s, 1H).
521 (s, 2H), 3.64 (s, 3H)

343

123

S5-(1-cyeclohexyl-1H-pyrazol-4-y1}-1-
methvi-4-phenyipyridin-2{iH}-one

{(CD:0D, 400 MHz}
5781 (s, 1H), 7.39-734
(m, 3H), 7.21-7.18 {m,
ZH), 7.14 (s, 1H), 7.10
(s, 1H), 6.51 {s, 1H),
4.00-3.84 {(m, 1H}), 3.65
(s, 3HD), 1.96-1.93 {m,
2H), 1.84-1.81 {m, 2H),
1.71-1.68 (m, 1H), 1.62-
1.51 (m, 2H), 1.45-1.33
(m, 2H), 1.27-1.20

{m, 1H)

334
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I-methyl-4-phenyl-5-{1-(tetrahydro-
2H-pyran-4-yl) -iH-pyrazoi-4-v1)
pyrdin-2{ | H}-one

{(CDLOD, 400 MHz)

& 7.82 (s, 1H}, 7.39-7 34
(m, 3H}, 7.11 (s, 1H),
651 (s, 1H),4.27-4723
{m, 1H}, 4.00-3 .96 (m,
2H} 3.69 (s, 3H), 3.52-
346 (m, 2H}, 1.91-1.86
(m, 4H)

336

127

F-methyl-5-{1-{1~(methyi-sulfonyi)-
piperidin-4-vi}-1H-pyvrazol-4-vi}-4-
phenvlpyridin-2{1H}-one

(BMS(O-d6, 400 MHz)
5 7.88 (5, 1H), 7.39-7.35
(m, 3H), 7.27 (5, 1H).
7.19-717 {m, 2ZH), 6.99
(s, 1H), 6.31 (s, 1H),
4.20-4.13 {m, 1H}, 3.59-
3.56 {m, 2H), 349 (s,
3H), 2.91-2.84 (m, 3H),
2.00-1.96 (m, ZH), 1.84-
1.74 (m, 2H)

413

128

1-methyl-4-phenyl-5-(1-phenyl-1H-
pyrazol-4-yl} pyridin-2(1H}-one

(CD;0OD, 400 MHz)
57.93 (s. 1H), 7.80 (s
1H), 7.57-7.55 (m, 2H),
7.46-7 40 (m, SH), 731~
7.26 (m, 3H), 7.22 .
1H), 6.54 (5. 1H), 3.67
(s, 3H)

328

129

1-methyl-5-(1 -((methyl-sulfonyl}-
methyh-1H-pyrazol-4-y1)-4-
phenvipyridin-2{(1H)-one

(DMSO-d6, 400 MHz)
§7.92 (s, 1H), 7.39-7.33
(m, 4H), 7.20-7.17 (m,
3H). 6.32 (s, 1H), 5.62
(s, 2H), 3.51 (s, 3H),
2.89 (s, 3H)

344

130

T-methyl-5-(1-{2-morpho-
Linoethyl)-1H-pyrazol-4-yi)-4-
phenvlpyridin-2{1H}-one

(CD:0D, 400 MHz)
57.80 (s, 1H). 7.39-7.34
(m, 3H). 7.25 (s, 1H),
7.22-7.20 (m, 2H), 7.11
(s, 1H). 6.50 (s, 1H),
4.15-4.12 (m, 2H), 3.65
(s, 31}, 3.63-3.60 {m,
4H), 2.67 (t, J=6.4 Hz,
7H), 2.40-2 3% (m. 4H).

173
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131

5'-(1-benzyl-1H-pvrazol-4-yI}-1'-
methyl-{2,4"-bipyridin]-2'(1 ' H}-one

(CD:0D, 400 MHz)

§ 8.50 (d, J=5.2 Hz, 1H),
7.86 (s, 1F), 7.79-7.75
(m, 1H), 741-7.37 (m,
1H), 7.33-7.2% (m. 4H),
7.18 (s, 1H), 7.15 G,
1H), 7.09-7.07 (m, 2H),
6.61 (s, 1H), 5.19 (s,
2H), 3.65 (s, 3H).

5-(1-cthyl-1H-pyrazol-4-vi}-1-
methyvl-4-phenyipyridin-2{iH)-one

(CD:0OD, 400 MHz)
§7.80 (s, 1H), 7.39-7.34
(m, 3H), 7.21-7.17 (s.
3H). 7.06 (s, 1H). 6.50
(s, TH), 4.03 (q, =72
Hz, 2H), 3.64 (5. 3H),
1.32 (¢, /=72 Hz, 3H)

230

133

1-methvi-4-phenyl-S-(iH-pyrazol-
4-yhpvridin-2(1H})-one

(CD:0D, 400 MHz)

& 7.83 {s, 1H}), 7.37-7.35
(m, 3H}, 7.22-7.19 (m,
4H), 6.51 (s, 1H), 3.65
(s, 3H)

MN-methyi-2-(4-{1-methyl-6-ox0-4-
phenyl-1,6-dikydropynidin-3-y1}-
IH-pyrazol-1-yl} acetamide

(CD:0D, 400 MHz)

O 7.83 (s, 1H), 7.37-735
(m, 3H), 7.28 (s, 1H),
7.24-721% (m, 2H}, 7.07
(s, 1H}, 6.51 (s, 1H},
470 (s, 2H), 3.65 (s,
3H), 2.73 (s, 3H)

(a3

€4l
3

N N-dimethyl-2-{4-(1-methyl-6-
oxo-4-phenyl-1,6-dihydropyridin-3-
vi}-1H-pyrazol-1-vijacetamide

(CD:0D, 400 MHz)
§7.83 (s, 1H). 7.37-7.33
(m, 3H). 7.25-7.22 (m,
3H), 7.06 (s, 1H). 6.51
(s, THD), 4.99 (s, 2H),
3.65 (s, 3H}, 3.04 (s,
31, 2.94 (s, 3F)

174
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136

N\
NN

.

-

5-(1,3-dimethyl-1H-pyrazol-4-y1)-1-
methyvl-4-phenyipyridin-2{iH)-one

(CD:0D, 400 MHz)
5764 (s, 1H}, 7.33-7.30
{m, 4H), 7.21-7.19 (m,
2H}, 6.58 (s, 1H), 3.75
{(s. 3H). 3.64 (s, 3H),
1.66 (s, 3H)

230

5-(1-sobutvl-1H-pyrazol-4-vl}-1-
methyl-4-phenylpyridin-2{(1H}-one

{(CD3:0D, 400 MHz)

5 7.80 (s, 1H), 7.38-7.33
{m, 3H), 7.21-7.19 (m,
2Hy, 716 (s, 1H, 7.08
(s, 1H}, 6.51 (5, 1H),
378 (d, J=0.8 Hz, 2H),
3.65 (s, 3H), 2.04-1.99
(m, 1H), 078 (d, /=68
Hez, 6H).

308

3-{1-1isopropyl-1H-pyrazol-4-y1)-1-
methyl-4-phenylpyridin-2{(1H}-one

(CDCh, 300 MHz)

5 7.38 (s, 1H), 7.35-7.34
(m, 3H), 7.24 (5. 1H),
7.18-7.15 (m, 2H), 6.67
(s, 1H), 6.62 (s, 1H),
436-431 {m, 1H), 1.35
(d, J=6.6 Hz, 6H)

b
O
=

t-methyi-4-phenyl-5-(1-propyl-
1H-pyrazol-4-vhipyrdin-2{(1 H}-one

(CD;0D, 300 MHz)
§7.82 (s, 1H). 7.39-7.35
{m, 3H), 7.23-7.20 (m,
OH), 7.14 (s, 2HD). 6.52
(s, THD), 3.97 {t, J=6.6
Hz, 2H), 3.66 (s, 3H),
1.78-1.70 (m, 2H). 0.79
{t, J=6.9 Hz, 3H)

b
O
=

140

methyl 2-(4-(1-methyl-6-ox0-4-
phenvl-1,6-dihvdropyridin-3-yi}-
IH-pvrazol-1-viacetate

(CD:0OD, 400 MHz)
§7.82 (s, 1H), 7.37-7.35
(m, 3H), 7.26 (s, 1H),
722720 (m, 2, 7.11
(s, 1H), 6.51 (s. 1H),
491 (s, 2H), 3.72 (s,
3H), 3.64 (s, 3H)
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141

2~{4-{1-methyl-6-oxo-4-phenyl-1.6-
dibydro-pyridin-3-vi)-1H-pyrazol-
I-yhy-N-propylacetamide

(CD:0D, 400 MHz)
§7.83 (s, 1H), 7.37-7.35
(m, 3F), 7.29 (s, 1H),
724721 (m, 2H), 7.06
(s, 1H), 6.51 (s. 1H),
4.70 (s, 2H), 3.65 (s,
3H), 3.14 (1, J=7.2 Hz,
7H), 1.52-1.48 (m. 2H),
0.92-0 88 (m, 3H)

4-cyclopentyi-1-methyl-5-(1-
methyl-1H-pyrazol-4-v1)
pyridin-2(1H}-one

{CDs0D, 400 MHz)
57.68 (s, 1H), 7.57 (s,
IH), 7.50 (s, 1H), 6.56
(s, 1H), 3.94 (s, 3H),
358 (s, 3H), 3.13-3.04
{m, iH), 1.93-1.88 (m,
2H), 1.81-1.78 {im, ZH),
1.65-1.59 (m, 2H), 1.57-
1.50 (m, 2H)

238

143

4-cyclohexyi-1-methyl-5-(1-methvi-
IH-pyrazol-4-yhpyndin-2 (1H}-one

(CD:0OD, 400 MHz)

§7.66 (s, 1H), 7.52 (s,
1H), 7.47 (s, 1H), 6.47
(s, 1H). 3.93 (s, 3H),

3.54 (s, 3H), 2.61-2.58
{m, 1FD), 1.79-1.70 (m,
SH), 1.35-1.23 (m, 3D

144

4-cyclopropyi-1-methvi-5-(1-
methyl-1H-pyrazol-4-v1}
pvridin-2{1 H}-one

(CD:0D, 400 MHz}

6777 (s, 1H), 7.60 (s,
IH), 7.59 (s, 1H), 6.11
(s, 1H), 3.93 (s, 3H},

355 (s, 3H), 1.88-1.84
{m, 1H}, 1.05-1.00 (m,
2H}, 0.81-0.77 (m, 2H)

230

145

I-methvi-4-phenyi-5-(1,3,5-4n1-
methyl-1H-pyrazol-4-vl)
pyridin-Z{1H}-one

(CD:0D, 400 MHz)
3760 (s, 1H}, 7.31-727
{m, 35}, 7.14-7 12 {(m,
2H}, 6.61 (s, 1H), 3.65
{(s. 3H). 3.62 (s, 3H),
1.91 (s, 3H) 1.81 (s, 3H)

b
O
=

176
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5-(1-{cvclopropyi-methyl)-1H-

(CD:0D, 400 MHz)
§7.83 (s, 1H), 7.39-7.34
(m, 3H), 7.22-7.20 {m,
2H), 7.15 (d. J=1.6 Hz,

146 pyrazol-4-vi)-1-methyl-4-phenvi- |2H), 6.51 (s, 1H), 3.84 306
pyvridin-2{1H}-one (d, /=68 Hz, ZH), 3.63
(s, 3H), 1.14-1.10 (m,
TH), 0.54-0.49 (m, 2H),
0.25-021 (m, 2H)
(CD:0D, 400 MHz)
5785 (s, IH). 7.68 (d,
5-¢ I-cvelopropyl-methyl-1H- J"::zg EF’ zg)a ’;fé (d.
. 1 ementh " =§.0 Hz, 2 . .
147 pvi azc;i—éi-yi)ui~mc£hy%~4~(%umu ), 6.55’ s, %H), :ésﬁ 374
,’r‘iuoromet;h},.flq_-}heny!,)-1H~ (d, J=6.8 Hz, 21T}, 3.66
pyridin-2-one (s, 3, 1.14-1.10 {m,
[H), 0.52-0.48 (m, 2H),
0.23-0.19 (m. 2H)
(CDLOD, 300 MHz)
8 7.86-7.81 (m, 3H}, 7.34
4-[5-(1-cyclopropyl-methyl-1H-  [{d, /=7.8 Hz, {H) 71?
143 pyrazol-4-yl}-1-methyi-2-oxo-1,2- d, J=6.9 Hz, fHE’ 6.55 363
dihydro-pyridin-d-yl]- (s, 1), 3.87-3.85 (m,
eryaropynam-a-y 2H), 3.67 (s, 3H), 2.93
N"meﬁlyi"bﬁﬂzﬁﬂlidﬁ‘» (S. 3}{)“ 118-108 (Iﬂ,
TH), 0.53-0.50 {(m, 2H),
0.25-0.23 (m, ZH)
{(DMSG-ds, 400 MHz)
5-(1-benzyl-1H-pyrazol-4-vl}-4- 15785 (s, 1H), 7.32-7.29
149 (4-fluorophenyl}-1-methyi- {(m, BH}, 7.22-7.03 (m, 360
pyridin-2{1H}-one &H), 6.32 (s, 1H), 5.20
(s, 2H}. 3.48 {s, 3H)
(DMSO-ds, 400 MHz)
8790 (s, 1H}, 7.79 (s,
A-{S-(1-benzyl-IH-pyrazol-4-yh-1- 1131y, 7.77 (s, 1H), 7.36-
150 367

nmethyl-2-ox0-1,2-dthydro-
pyridin-4-yljbenzonitrile

728 (m, 5H), 7.19-7.17
(m, 2H), 7.03-7.01 (m,
1H). 6.36 (s, 1H), 5.19
(s, 2H), 3.49 (s, 3H)

177
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(M)

O
0 NN

§

N

4-(5+ 1-benzyl-1H-pyrazol-4-y1)-1-
methyl-2-oxo-1,2-dihydro-
pyridin-4-vibenzamide

(BMSO-ds, 400 MHz}
5803 (s, 1H), 7.87-7.84
{m, 3H}, 744 (s, 1H},
7.32-723 {m, 6H), 7.11
(s, 1H), 7.01-6.99 {m,
1H), 6.34 (s, 1H), 5.18
(s, 2H}, 3.49 (s, 3H)

5-1-benzyi-1H-pyrazol-4-yi}-1-
methyl-4-{1H-pyrazol-4-y1)
pyvridin-2{1H}-one

(DMSQ-ds, 400 MHz)
513.0 (s, 1H). 7.71 G,
1H), 7.65 (s, 1F), 7.47
(s, 1H), 7.37-7.21 (m,
7H). 6.52 (s, 1H), 532
(s, 2H), 3.42 (s, 3H)

332

Ja—
A
(9]

4-(4-chloro-phenvl)-5-(1-
cyclopropyimethyl-1H-pyrazol-4-
vi)-I-methyl-1H-pyridin-2-one

(CD:0D, 400 MHz}

o 7.82 (s, 1H), 7.38 (d,
J=8 8 Hz, 2H), 7.22-7.19
{m, 4H}, 6.52 {s, 1H},
387(d, =72 Hz 2H),
365 (s, 3H}, 1.16-1.12
(m, 1H}, 0.55-0.51 (m,
2H), 0.27-0.23 {m, 2H)

346

154

4-15-(1~cvclopropyl-methyl-1H-
pyrazol-4-vi}-1-methyl-2-oxo-1,2-
dihydro-pyridin-4-vl}-benzoic acid

{(BMSO-~ds, 400 MHz)

S 12.95 {(br, 1H), 7.92-
7.91 (m, 3H), 730 (d,
J=8 0 Hz 2H). 7.12 (s,
1H), 7.08 (s, 1H), 6.35
(s, 1HD), 380 (d, =7 .2
Hz, 2H), 3.51 (s, 3H},
1.07-1.03 (m, 1H), 0.41-
(.38 (m, 2H}, 0.18-0.16
{m, 2H)

356

4-(5<(1-benzyl-1H-pyrazol-4-v1)-1-
methyi-2-oxo-1,2-dthvdropyvridin-
4-viybenzoic acid

(DMSO-ds, 400 MHz)
313.0 (s, 1H), 7.89-7.87
(m, 2F), 7.28-7.26 (m,
4H), 7.16 (s, 1H), 7.00
(s. T, 6.99 (s, 1H).
6.35 (s, 1H), 5.18 (s,
2H), 3.5 (s, 3H)

386

178
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Table 6
; : ey A £ Wt S MS
Example Structure TUPAC Name ‘HNMR (ppm) (MLED)
{(C:0D0, 400 MHz)
57.85 (s, 1H), 7.74 (d,
J=8.0Hz 2H), 741 (d,
4-{5-( 1-cvclopropyl-methyl-1H- |/ 80’_};‘3 2H). 722 gs»
156 pyrazol-4-yl}-1-methyl-2-oxo-1,2- ;Hé} i,) 12’ §S7 (151{);:’ 67',“',74 331
: i g e |(8 T3 )
dihydro-pyridin-4-vi]-benzouitrile Hz, 7H), 3.65 (s. 3H),
F.14-1.12 (m, 1H), 0.55-
1 0.50 (m, ZH), 0.26-0.22
o] {(m 2H)
{DMSO-ds, 400 MHz)
"\>" 5 7.84 (s, 1H), 7.34-7.32
Q T Nen (m, 4F), 7.17-7.15 (m,
P 5-(1-{cvelohexyl-methyl)-1H-  [TH), 7096, IH), 6.99
157 | vr'azolu:;ruvl)uiumeth '1~4i~ shenyl- |5 1D 630 (s, 1H), 384
Ph._ Ay, PYTzOsmy YERPRENYE 3 76 (m, 2H). 3.49 (s,
N it ] Mt o S| 2
~ 1 35.132 (m, 2H), 1.15-
o 1.05 (m, 3H). 0.80-0.71
{m, 2H)
7N
= (CD:0D, 400 MHz)
2-(4-(3-(1-benzyl-1H-pyrazol-d-v1}- |0 7.63 (s, 1H), 7.59 (s,
15% I-methyi-2-ox0-1,2-dihydro- 1H), 7\'33 ES“' }H)’ 745 389
- o oy (s, 1H}. 7.39 (s, 1H}, 26
pvridin-4-vi}-1H-pyrazol- 732724 (m, SH). 6.64
L-yhacetamide (s, 1H), 5.31 (s, 2H),
477 (s, 2H), 3.57 (s, 3H)
(CD:OD, 400 MHz)
2-(4-(5-(1 -benzyl-1H-pyrazol-d-y)- |0 7.67 (5, 1H), 7.57 (s,
150 (- o 5D 1H), 7.44 (5. 1H), 734 | 333

t-methyl-2-ox0-1,2-dthvdropyridm-
4-y1}-1H-pyrazol-1-v1} acetic acid

729 (m, TH), 6.63 (.
1H), 5.30 (s, 2H). 4.77
(s, 2HD), 3.58 (s, 3H)
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Table 6
Example Structure TUPAC Name FHNMR (ppim) M3
ey - S - {(M+H)
{(DMSO-ds, 400 MHz)
, 7 S 8.08 (s, 1H), 7.76 (s,
5~(1-benzyl-1H-pyrazol-4-yl-4-(1- |11y, 7.74 (s, 1H), 7.71
160 (diftuoromethyl)-1H-pyrazol-4-vl}- |(s, I1H), 7.66 (s, 1H). 382
F-methylpyridin-2{1H}-on¢ 7.34-7.19 (m, 5H), 6.58
(s, 1H}, 5.31 (s, 1H),
3.44 (s, 3H)
(CD:0D, 400 MHz)
. 8 7.63 (s, 1H), 7.59 (5.
L‘f(i~benzyl~iI—i~pyraz01~4~yl)~4—(iu 1H), 7.4% (5. 1H). 7.39
161 (2-hydroxy-Z-methylpropyl-1H- (s, 1H), 7.35-7.24 (m, 404
pyrazol-4-vI)-1-methyl- 6H), 6.64 (s, 1H), 531
pyridin-2{1H}-one (s, 2H), 3.97 (s, 2H},
330 (d, /=14 Hz 3H),
1.12 (s, 6H}
{(DMSO-ds, 400 MHz)
8774 (s, 1H), 7.37-7.34
5+(5,6-dihydro-4H-pyrrofof1,2-b] |, 3H), 7.20-7.17 {m,
162 pyrazot-3-yl)-1-methvi-4- ;H*)"' 712 (‘i’ 1H), 6.34 292
henvl id' SOTH c (s. 1H}, 3.92 (m, 2H}.
phenylpyridin-2(1H)-one 349 (s. 3H), 2.27-2.23
{m, 2H). 1.98-1.96
{m, 2H)
{(DMSO-ds. 400 MHz)
& 7.73 (s, 1H), 7.69 (s,
2-4-(5-(1-benzyl- | Hr-pyrazol-d-yl)- | LD, 7.69 (s, 1H), 7.49
163 I-methvl-Z-oxo-1,2-dihvdropyridin- E;if}?"'/l\l;'ﬁ;zzi (Iznﬁ,) 37
L P AT 2 1),
4-yl}-1H-pyrazol-1-vljacetonitrile 650 (s, TH), 5.43 (s,
2H), 5.31 (s, 2H), 3.43
{s, 3H)
(DMSO-ds, 400 MHz)
5 7.65 (s, 1H), 7.31-7.28

methyi-4-phenvipyridin-2(1H)-one

7H), 6.96 (5. 1H), 6.74~
6.73 (m, 1H). 6.36 (s,
1H), 3.60 (s, 3HD. 3.48
(s, 3H), 1.75 (s, 3H)
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[0148] Examples 165-174 in Table 7 were prepared using the appropriate alkyl or aralkyl

bromide and nucleophile in a similar multi-step manner as Example 36.
Table 7
MS
Example | Structure IUPAC Name H NMR (ppm}
(M+H)
B (CD:OD, 400 MHz) &
/ > 7.91 (s, 1H), 7.85 (s, 1H)
781 (s, 1H), 7.38-7.26
NN 5-{1-Benzyl-1H-pyrazol-4- ‘ ‘
\ (m, SH), 6.00 (s, TH),
165 & y1)-1-methyl-4-propoxy-1H- 324
o ) " 536 (s, 2H), 4.03 (t, J=
P pyridin-2-one
Q 6.0 Hz, 2H), 3.53 (s, 3H),
I ™ 1.85-1.79 (m, 2H), 0.99
{t,J=76Hz 3H)
7\ (DMSO-ds, 400 MHz) &
- . 7.98 (s, 1H), 7.94 (s, TH),
3-{5-(1-Benzyl-1H-pyrazol-4-
772 (s, 1H), 7.34-7 24
yi)-t-methyl-2-ox0-1,2- ,
166 _ - (m, 5H), 588 (s, 1H),  |354
dihydro-pyridin-4-yloxyl-
S 5.28 (s, 2H), 4.18 (1, J =
propionic acid
5.6 Hz, 2H), 3.38 (5, 3H),
2.75 (t, J=5.2 Hz, 2H).
(CDCls, 400 MHz) &
{5-(1-Benzyl-1H-pyrazol-4- {7.64 (s, IH}, 7.55 (s, 1H),
yi)-1-methyl-2-ox0-1,2~ 7.37-7.33 (m, 4H), 7.27-
167 321

dihydro-pyridin-4-yloxy]-

acetonitrile

7.26 (m, 2H), 6.01 (s,
1H), 5.33 (s, 2H), 4.75 (s,
2H}), 3.54 (s, 3H).

T
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S-(1-Benzyl-1H-pyrazol-4-

(CDCls, 400 MHz) 6
7.58 (s, 1H), 7.49 (s, 1H)

7.38-7.33 (m, 3H), 7.26-
7.25 (m, 2H), 7.07 (s,

25
108 yiy-4-ethylsulfanyl-1-methyl- , - 1326
o 1H), 6.33 (s, 1H}, 5.34 (s,
TH-pyridin-2-one ‘
2H), 3.51 (s, 3H), 2.89 (q,
J=76Hz 2H) 138(t, J
=76 Hz, 3H).
(DMSO-ds, 400 MHz) &
{5-(1-Benzyl-1H-pyrazol-4- {7.91 (s, 1H), 7.61 (s, 1H},
Ay-1-methyl-2-ox0-1,2- 7.55 (s, 1H), 7.38-7.25
169 N ) o & 15) 336
/J\f s dihydro-pyridin-4-yvisulfanyl}- {(m, 5H), 6.14 (5, 1H),
HO S ) ) : e
m\ acetic acid 536 (s, 2H), 3.85 (s, ZH),
o 3.36 (s, 3H).
(DMSG-ds, 400 MHz) 6
<—:\>”\wa 5-(1-benzyl-1H-pyrazol-4-y1)- {8.26 (s, 1H), 7.98 (s, 1H),
S I-methyl-4- 7.82 (m, 1H), 7.73 (s,
170 - ‘ \ 311
N ETN ((methvlamino)oxy)pyridin- {1H}, 7.37-7.23 (m, 5H),
i o 2(1H)-one 6.18 (s, 1H), 534 (s, 2H),
276 (d, J= 6.5 Hz)
(CD:;0D, 400 MHz) §
F 7.96 (s, 1H), 7.86 (s, 1H),
F ) 7.80 (s, 1H}), 6.01 (s, 1H),
5-{1-(2,2-Difluoro-
N—N 4.35-421 (m, ZH), 4.13
§ cyclopropylmethyl)-1H- , ’ ‘
171 X , {q, /=068 Hz 2H), 354 [310
pyrazol-4-yi}-4-ethoxy-1- 7
RN N (s, 3H), 2.20-2.14 (m,
| methyl-1H-pyridin-2-one
N TH), 1.65-1.59 (m, 1H).
O 1.49 (1, /= 6.8 Hz, 3H),

1.44-1.37 (o, 1H).
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(DMSO-ds, 400 MHz) o
7.85 (s, 1H), 7.49 (s, TH),
51 -benzy 9 7.38-7.22 (m, 6H), 7.11-
~(5-(1-benzyl-1H-pyrazol-4- ‘
{C\>~-\ 7.10 (m, 1H), 5.46 (s,
== N yi)-1-methyl-2-0x0-1,2~ ,
o &N . g 1H), 5.33 (s, 2H), 3.84
172 F}N_éfcili [ |dibydropyridin-d-yl)-N- brt oot |
3 rt,J=6.2Hz 1H),
\G\i\ methylpyrrolidine-3- 7
i ‘ 3.28 (s, 3H), 3.28-3.26
o sulfonamide
(m, 5 H), 3.02-3.02 (m,
1H), 2.55-2.51 (m, 3H),
2.11-2.07 (m, 2H)
(DMSO-ds, 400 MHz) &
9.65 (brs, T1H), 7.77 (s,
1H), 7.39 (5, 1H), 7.28 (s,
1H), 7.27-7.16 (m, SH},
, 532 (s, 1H), 5.26 (s, 2H),
oh (R)-N-(1-(5-(1-benzyl-1H- )
o { 3.93 (qun, J=7.0 Hz,
.. N—N pyrazol-4-yi)-1-methyl-2-oxo-
TENL RS T o 2H), 3.22 (s, 3H), 3.20-
173 &/"\ ; 1,2-dihydropyridin-4-
Ny 3.05 (m, 2H), 2.95 (td, J
| N yhpyrrolidin-3-y1)-1,1,1- ‘
i ] ] =70Hz 9.9 Hz, 1H),
e triflucromethanesulfonamide
2.80 (dd, J=5.0Hz, 10.7
Fiz, 1H), 2.43 (td /= 1.8
Hz, 3.6 Hz, 1H), 2.07-
192 (m, 1H), 1.70 (qd J
=6.6Hz, 12.7 Hz, 1H)
{DMSO-ds, 400 MHz) &
7.76 (s, 1H), 7.38 (s, 1H),
Fh (R)-N-{1-(5-(1-benzyl-1H- ,
( 7.32-7.18 (m, 5H), 7.18-
pyrazol-4-yl)-1-methyl-2-oxo- ,
_ - 7.11 (m, 2H), 5.30 (s,
174 1,2-dihydropyridin-4- 423
o 1H), 5.26 (s, 2H), 3.74
yipyrrolidin-3-
(sxt, J = 6.2 Hz, 1H),
yhimethanesulfonamide
321 (s, 3H), 3.24-3.17
(m, 1H), 3.12{dd, J=
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6.4, 10.5 Hz, 1H), 3.09-
2.99 (m, 1H), 2.92 (td J =
7.2, 10.2 Hz, 1H), 2.84-
2.72 (m, 4H), 1.95 (gd, J
=63, 12.4 Hz, 1H), 1.73-
1.59 (m, 1H)H)

Example 175 4-methoxy-1-methyvi-5-(1-(1-phenviethvi}-1H-pyvrazol-4-vl} pyridin-2(1H)-one.

[0149] The title compound was prepared in a manner similar to Example 36 by substituting
methanol for isopropanol in Step 2. 'H NMR (DMSO-ds, 400 MHz) & 8.03 (s, 1H), 7.92 (s, 1H),
773 (s, TH), 7.31-7.23 (m, 5H), 5.87 (s, 1H}, 5.61-5.59 (m, 1H), 3.80 (s, 3H), 3.33 (s, 3H), 1.81 (4,
J=7.1 Hz, 3H). LCMS (M+H)" 310,

Example 176: 2-[4-(4-Ethoxy-1-methyl-6-ox0-1,6-dihydro-pyridin-3-yl}-pyrazol-1-yl]-6-isopropyi-
benzonitrile.

Step 1 2-(4-lodo-pyrazol-1-yl)-6-isopropyl-benzonitrile.

[0150] To a solution of 4-1odo-1H-pyrazole {200 mg, 1.0 mmol) in DMF (10 mL) at room
temperature under N; was added NaH (50 mg, 1.2 mmol). The mixture was stirred for 30 min and
then 2-fluorc-6-1sopropyl-benzonitrile (183 mg, 1.1 mmol} was added. The resulting mixture was

stirred at room temperature for 10 hours. The reaction was quenched by addition of water (45 mL)

and extracted with DCM (15 mLx2). The combined organic lavers were washed with brine, dried
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over Na:SOy, filtered and concentrated under reduced pressure. The residue was purified by
preparative-HPLC to afford the title compound (140 mg, 0.4 mmol} as a white solid.

Step 2: 5-Bromo-4-ethoxy-~1-methyl-1H-pyridin-2-one.

[0151] To a solution of 5-bromo-4-chloro-1-methyl-1H-pyridin-2-one (1.0 g, 4.5 mmol) in
DMF (30 mL) was added sodium ethoxide (616 mg, 9.0 mmol}. The mixture was stirred at 30 °C
under Ny overnight. The reaction was quenched by addition of water (50 mL) and extracted with
EtOAc (25 mEx2). The combined organic layers were washed with brine, dried over Na; SOy,
filtered and concentrated under reduced pressure. The residue was purified by silica gel column
chromatography eluting with PE/EtOAc (1:1) to afford the title compound as a yellow solid in 67%
vield LCMS (M+H)" 232.

Step 3. 4-Ethoxy-1-methyi-5-{4,4,5,5-tetramethyl-| 1,3 2 Jdioxaborolan-2-y1}-1 H-pyridin-2-one.

01527 To a solution of S-bromo-~4-ethoxy-1-methyl-1 H-pyridin-2-one (700 mg, 3.0 mmol) and
bis(pimacolato)diboron (1.5 g, 6.0 mmol) in dioxane (30 mL) was added Pda(dba); (270 mg, 0.3
mmol}, XPhos (214 mg, 0.45 mmol) and KOAc (882 mg, 9.0 mmol). The reaction mixture was
stirred at 75 °C under N> for 10 hours. The reaction was cooled to room temperature, filtered and
concentrated under reduced pressure. The residue was purified by silica column chromatography
eluting with PE/EtOAc (1:1) to afford the title compound as a yellow solid. 'H NMR (300 MHz,
CDCLs): 6 7.53 (s, 1H), 5.75 (s, 1H), 3.91 (g, J = 6.8 Hz, 2H), 3.41 (s, 3H), 1.34 (1, J= 6.8 Hz, 3H),
1.24 (s, 12H). LOMS (M+H)"™ 280.

Step 4. 2-[4-(4-Ethoxy-1-methyl-6-0x0-1,6-dihydro-pyridin-3-yl)-pyrazol-1-yl]-6-isopropyl-

benzonitrile.
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[0153] To a solution of the title compound from Step 1 (140 mg, 0.4 mmol) and the title
compound from Step 3 (174 mg, 0.6 mmol} in mixture of dioxane (20 mL) and HoO (4 mL) was
added Pd{dppf)Cly (30 mg, 0.04 mmol) and K3PO4 (176 mg, 0.8 mmol). The resulting mixture was
stirred at 60 °C under N; for 3 hours. The reaction was cooled to room temperature, diluted with
water (60 mL) and extracted with DCM (15 mLx2). The combined organic layers were washed with
brine, dried over NapSQOy, filtered and concentrated under reduced pressure. The residue was
purified by preparative-HPLC to afford the title compound (70 mg, 0.19 mmol) as a white solid. 'H
NMR (CDCls, 400 MHz) & 8.33 (s, 1H), 7.95 (s, 1H), 7.66 (1, J = 8.0 Hz, 1H), 7.58 (t, J = 6.4 Hz,
1H), 7.45 (s, 1H), 7.41 (d, J = 8.0 Hz, 1H), 6.02 (s, 1F), 4.10 (g, J = 6.8 Hz, 2H), 3.57 (s, 31D},
3.55-3.49 (m, 1H), 1.51(t, J = 7.2 Hz, 3H), 1.37 (d, J = 6.8 Hz, 6H). LCMS (M+H)" 363,

[0154] Examples 177-180 in Table 8 were prepared using the appropriate substituted pyrazole

in a similar multi-step manner as Example 176.

Table 8

MS

Example | Structure TUPAC Name 'HNMR (ppm) (M+H)
VI+HH)

[ (CDCls, 400 MHz) & 8.45

O = | (s, 1H}, 7.94 (s, 1H), 7.63
' 2-{4-(4-Ethoxy-1-methyl-6-
N (t, J=8.4 Hz, 1H), 7.43

N oxo-1,6-dilydro-pyridin-3-
177 N . (s, 1H), 741 (d,J=8.0 |351
yh-pyrazol-1-yl}-6-methoxy- |
O Hz, 1H), 6.95(d, /=838
|
N\
O

benzonitrile
Hz, 1H), 6.01 (s, 1H),
4.10 (q, /= 7.1 Hz, 2H),
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4.02 (s, 3H), 3.57 (s, 3H),
1.52 (1, J="7.2 Hz, 3H).

(CD:;0D, 400 MHz) 6
8.57 (s, 1H), 8.16 (s, 1H),
2-Chloro-6-[4-(4-ethoxy-1-  [8.01 (s, 1H}, 7.80-7.75
methyi-6-oxo0-1,6~-dihydro- (m, 2H), 7.70-7 68 (m,
pyridin-3-yh-pyrazol-1-yl}-  [1H), 6.05 (s, 1H}, 4.18 (q,
benzonitrile J=68Hz2H), 357 (s,
3H), 1.53 (1, /=72 Hz,
3H).

178 355

(CBCls, 400 MHz) 8 8.38
= (s, 1H), 7.96 (s, 1H),
\_4 2-[4-(4-Ethoxy-1-methyl-6- {7.60-7.58 (m, 2H), 7.48
oxo-1,6-dihydro-pyridin-3-  {(s, 1H), 7.34-7.32 (m,
yiy-pyrazol-1-y1}-6-methyt- |1H), 6.13 (s, 1H), 4.13 {q,
benzonitrile J=72Hz 2H}, 3.59 (s,
3H), 2.66 (5, 3H), 1.52 (1,
J=068Hz 3H)

179

(CDCls, 400 MHz) 6 8.25
(dd, J=76, 12Hz
1H), 8.11 (s, 1H), 7.94 (s,
1H), 7.79-7.75 (m, 1H),
7.69-7.65 (m, 1H), 7.53
(dd, =80, 12Hz,  |374

4-Ethoxy-5-{1-(2-

120 methanesulfonyl-phenyh)-1H-
pyrazol-4-yii-1-methyl-1H-
TH}, 7.45 (s, 1H), 6.01 (s,
1H), 4.09(q,/=7.1 Hz,
2ZH), 3.55 (s, 3H), 3.07 (s,
3H), 1.48 (1, /=72 Hz,
3H).

pyridin-2-one
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Example 181: 4-ethoxy-1-methyl-5-(1-(1-(methylsulfonyl)piperidin-3-vl)-1H-pyrazol-4-yl)pyridin-
2¢1H}-one.
Step 1. 3-(4-bromo-1H-pyrazol-1-yl }-1-(methyisulfonylpiperidine.

Rave
T

&2
Br
[0155] 3-(4-bromo-1H-pyrazol-1-yhpiperidine hydrochlornide (300 mg, 1.13 mmol) was
dissolved in anhydrous pyridine (5 mL). DMAP (catalytic) and methanesulfonyl chloride (0.15 mL,
1.7 mmol) were added to the solution at O °C. The reaction was warmed up to room temperature and
stirred for 30 minutes. Solvents were removed under reduced pressure. The residue was dissolved in
EtOAc (100 mL), washed with 1N HC1 (30 mL x 2), water (30 mL x 2) and brine (30 mL). The
organic solvent was removed under reduced pressure and the residue purified by stlica gel column
chromatography (EtOAc/Hex O to 100%) to afford the title compound as a clear solid (300 mg,
B7%).
Step 2: 4-ethoxy-1-methyl-5-(1-{1-(methylsulfonylipiperidin-3-vi}-1H-pyrazol-4-yhpyridin-
2¢1H}-one.

[0156] A muxture of 4-ethoxy-1-methyl-5-(4,4,5 5-tetramethyl-1,3,2-dioxaborolan-2-yypyridin-
2{1H)-one (50 mg, 0.18 mmol) and 3-(4-bromo-1H-pyrazol-1-yl}-1-(methylsulfonyl)piperidine (45
g, 0.22 mmol), Pd(dppHCL-DCM (15 mg, 0.02 mmol) and KsPO: (76 mg, 0.36 mmol) in 1,4-
dioxane (1 mL} and water (3 drops) was purged with nitrogen, capped and heated to 100 °C for 1 h.
The reaction was cooled to room temperature, filtered through Celite and purified by preparative-
HPLC (MeCUN/water/0.1% formic acid) to afford the title compound as a white solid (18 mg, 26%).
'H NMR (DMSO-ds, 400 MHz) § 8.04 (s, 1H), 7.93 (s, 1H}, 7.78 (5, 1H}, 5.86 (s, 1H}, 4.48-4.31
(m, 1H), 4.06{q, J="70Hz 2H), 3.76 (dd, /=42, 11.5 Hz, 1H}, 3.50 (brd /= 11.6 Hz, 1H), 3.39
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(s, 3H),3.09(dd, /=99, 113 Hz, 1H), 2.92 (s, 3H), 2.89-2.70 {(m, 1H}, 2.20-1.79 {m, 3H), 1.75-
1.59 (m, 1H), 1.40 (i, /= 7.0 Hz, 3H). LCMS (M+H)" 381.

Example 182: 2-[4-(4-Ethoxy-1-methyl-6-ox0-1,6-dihvdro-pyridin-3-yl}-pyrazol-1-vi}-4-methoxy-
benzonitrile.

Step 1. 4-Methoxy-2-[4-(4,4,5,5-tetramethyl-{ 1,3,2}dioxaborolan-2-yl }-pyrazol-1-yit]-

N\
04 p—CN
oY
Q”B”‘Q
T~

[0157] To a mixture of 4~(4,4,5,5-tetrarnethyl-[ 1,3, 21dioxaborolan-2-y1)}-1H-pyrazole (505 mg,

benzonitrile.

2.6 mmol) in BMF (5 mL) cooled to 0 °C under Ny was added NaH (258 mg, 6.5 mmol). The
reaction mixture was stirred for 15 minutes followed by addition of 2-fluoro-4-methoxy-
benzonitrile (470 mg, 3.1 mmol}. The reaction mixture was warmed to 45 °C and stir for 5 hours.
The contents were cooled to room temperature, diluted with an ice water mixture and extracted with
DCM (25 mLx3). The combined organic layers were dried over NaySOy, filtered and concentrated
under reduced pressure to afford the title compound as a brown solid that was used in the following
step without further purification.

Step 2. 2-[4-(4-Ethoxy-1-methyl-6-0x0-1,6-dihvdro-pyridin-3-yl}-pyrazol-1-yl]-4-methoxy-

benzonitrile.

01587 A mixture of the title compound from Step 1 (100 mg, 0.3 mmot), 5-bromo-4-ethoxy-1-
methyl-1H-pynidin-2-one (56 mg, 0.24 mmol), KsPO: (127 mg, 0.60 mmol) and Pd{dppHCl2 (22
mg, 0.02 mmol} in a 1,4-dioxane {5 mL) and water {1 mL} mixture was stirred at 80 °C overnight. it

was then cooled to room temperature, diluted with an 1ce water mixture and extracted with DCM
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(25 mLx3}. The combined organic lavers were dried over NaxSQOq, filtered and concentrated under
reduced pressure. The residue was purified by preparative-TLC DCM/MeOH (15:1) to afford the
title compound (14 mg, 0.04 mmol) as a white solid. "H NMR (400 MHz, CDCls,) £11118.50 (s,
1H), 7.95 (s, 1H)} 7.69-7.62 (d, J = 8.8 Hz, 1H), 7.45 (s, 1H), 7.38 (d, J = 2.4 Hz, 1H), 6.95 (dd, J =
2.4, 8.8 Hz, 1H), 6.02 (s, 1H), 4.15-4.13 (m, 2H), 3.94 (s, 3H), 3.57 (s, 3H), 1.54 (t, J= 7.2Hz, 3H),
LCMS (M+H)" 351,

[0159] Examples 183-184 in Table 9 were prepared using the appropriate substituted pyrazole

in a similar multi-step manner as Example 182,

Table 9

MS

Example |Structure IUPAC Name 'H NMR (ppm) -
(M+H)

(CD;0D, 400 MHz) §
8.56 (s, 1H), 8.10 (s, 1H),
8.00 (s, 1H), 7.86 (d, J =
8.8 Hz, 1H), 7.51 (1, J =
8.0 Hz, 2H), 7.32 (m,
2H), 7.19 (d, J= 8.0 Hz,
2H), 7.07 (dd, J=2.0, 8.4
Hz, 1H), 6.04 (s, 1H),
4.18-4.13 (m, 2H), 3.56
(s, 3H), 1.51(t, /=72
Hz, 3H).

2-[4~(4-Ethoxy-1-methyl-6-

183 oxo-1,6-dihydro-pyridin-3-

\
.
[y
(%)

y-pyrazol-1-ylj-4-phenoxy-

benzonitrile

(DMSO-ds, 400 MHz) &
8.59 (s, 1H), 8.18 (s, 1H),
a0 8.12 (s, 1H), 7.94(d, J =
~ “M>—-CN . . , ,
Q- \J{ 4-Cyclopropoxy-2-{4-(4- 8.4 Hz, 1H), 748 (s, 1H),
Y ethoxy-1-methyl-6-ox0-1,6-  |7.22 (dd, J = 8.4 Hz, 2.4
184 X _ - 377
dihydro-pyridin-3-yl-pyrazol-{Hz, 1H), 592 (s, 1H),
U % |i-vl]-benzonitrile 4.11-4.07 (m, 3H), 3.42
o (s, 3H), 1.43 (1, J=72
Hz, 3H), 0.88-0.86 (m,
2H), 0.76-0.75 {m, 2H).
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Example 185 5-(1-benzyl-3-nitro-1H-pyrazol-4-yl)-4-ethoxy-1-methylpyridin-2( 1 H}-one.

[0160] A mixture of 4-gthoxy-1-methyl-5-(4,4,5 S-tetramethyl-1,3,2-dioxaborolan-2-yljpyridin-
2(1H}-one (60 mg, 0.2 mmol), 1-benzyl-4-bromo-3-nitro- 1 H-pyrazole (75 mg, 0.26 mmol),
Pd(dppHCHL-CH2Cl: (20 mg, 0.025 mmol) and K5P04 (90 mg, 0.43 myool) in a dioxane (1 mL) and
water (3 drops) mixture was purged with nitrogen, capped and heated to 100 °C for one hour. The
reaction was cooled to room temperature, filtered through Celite and purified by preparative-HPLC
(MeCN/water/0.1%formic acid) to afford the title compound as white solid (12 mg, 16%). 'H NMR
(DMSO-ds, 400 MHz) 6 8.06 (s, 1H), 7.72 (s, 1H), 7.36-7.22 (m, 5H), 5.79 (s, 1H}, 539 (s, 2H),
3.83(q,J= 6.9 Hz, 2H), 3.31 (s, 3H), 1.04 (1, J = 7.0 Hz, 3H). LCMS (M+H)" 355.

Example 186 5-(3-amino-1-benzyl-1H-pyrazol-4-yl}-4-ethoxy-1-methylpyridin-2(1H}-one.

01617 To a mixture of the title compound from Example 185 (0.5 g, 1.4 mmol) in MeOH (5
ml} at 0 °C was added AcOH (0.5 mL) followed by Zn powder (137 mg, 2.1 mmol). The reaction
mixture was stirred at room temperature for 4 hours and filtered through Celite. The pH of the
filtrate was adjusted to 8 by addition of a saturated aqueous NaHCO5 solution. The mixture was
concentrated under reduced pressure and purified by silica gel column chromatography eluting with
DCM/MeOH (20:1) to afford the title compound as a red oil. 'H NMR (CDs0D, 400 MHz) § 7.61
(s, TH), 7.53 (s, TH), 7.35-7.23 (m, 5H), 5.99 (s, 1H), 5.12 (s, 2H), 4.08 (g, J= 7.2 Hz, 2H), 3.51 (s,
3H), 1.38 (t, J = 6.8 Hz, 3H). LCMS (M+H)™ 325.

Example 187 N-[1-Benzyl-4-(4-ethoxy-1-methyl-6-oxo-1,6-dihydro-pyridin-3-y1)-1H-pyrazol-3-

yi}-acetamide.
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[0162] To a solution of the title compound from Example 186 (100 mg, 0.31 mmol) in DCM (3

ml.} at room temperature was added TEA (157 mg, 1.5 mmol) and acetyl chloride (30 mg, 0.37

mmol). The reaction mixture was stirred at room temperature overnight. t was then poured over an

ice water mixture and extracted with DCM (15 mL). The organic layer was dried over NaxS0s,

filtered and concentrated under reduced pressure. The residue was purified by preparative-HPLC to
afford the title compound (41 mg) as a white solid. 'H NMR (400 MHz, CDClz): § 7.71 (s, 1H),
7.49 (s, 1H), 7.34-7.29 (m, SH), 5.95 (s, 1H), 5.28 (s, 2H), 4.03 (q, J = 6.8 Hz, 2H), 3.48 (s, 3H),
2.07 (s, 3H), 1.33 (t, J= 7.2 Hz, 3H). LCMS (M+H)" 367.

{01637 Examples 188-194 in Table 10 were prepared using the appropriate alkyl or aralkyl

halide and boronic acid derivative in a similar multi-step manner as Example 106.

Table 10

Example {Structure

HPAC Name

"H NMR (ppm)

MS
(M+H)

S-(1-Benzyl-1H-pyrazol-4-
yi)-4-(2-methoxy-phenyl)-1-

methyi-1H-pyrnidin-2-one

(CD:0D, 400 MHz) o
7.76 (s, 1H), 7.35-7.30
(m, 4H), 7.19 (5, 1H),
713¢d, J=T72Hz 1H),
7.05(d, J="72Hz, 2H),
7.01-6.97 (1, 2H), 6.81
{(d, /=84 Hz, 1H), 6.42
(s, 1H), 5.13 {5, 2H}, 3.63
(s, 3H), 335 (s, 3H).

373
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(CD:0D, 400 MHz) 6

J \> 8.01 (s, 1H}, 7.29-7.27

= (m, 3H), 7.21 (s, I1H),
NN 5-(1-Benzyl-1H-pyrazol-4-  {7.16 (1, J = 8.0 Hz, 1H),

189 g y)-4-(2,6-dimethyl-phenyl}- {7.04 (d, /= 8.0Hz 2H), |370
; . I-methyl-1H-pyridin-2-one  [6.98-6.95 {m, ZH), 6.83
N (s, 1H), 635 (s, 1H), 5.11
G (s, 2H), 3.68 (s, 3H), 1.97
(s, 6H}

(CD;0D, 400 MHz) &
7.82 (s, 1H), 7.39-7.33
(m, 3H), 7.22-7.19 (m,

5-[1-(2,2-Ditluoro- \
2H}, 7.17 (s, 1H), 7.16 (s,

cyclopropylmethyl)-1H-

190 1H), 6.51 (s, 1H}, 4.12 (d,]342
pyrazol-4-yii-1-methyl-4- o
' J=76Hz 2H), 3.65 (s,
phenyl-1H-pyridin-2-one
3H), 2.07-1.99 (m, 1H),
1.55-1.47 {m, 1H). 1.27-
1.20 {m, 1H).
(CD:0D, 400 MHz) o
778 (s, 1H), 7.21 (s, 1H),
‘ . 718 (s, 1H), 7.13(d, J =
5-[1-(2,2-Difluoro-
o 8.8 Hz, 2H), 690 (d, J=
cyclopropylmethyl)-1H- - -~
8.8 Hz, 2H), 6.49 (s, 1H),
191 pyrazol-4-y1}-4-{(4-methoxy- 372

4.16-4.13 (o, 2H), 3.80
(s, 3H), 3.64 (s, 3H},
2.11-2.00 {m, 1H), 1.58-
149 (m, 1H), 1.30-1.22
(m, 1H).

phenyl)-1-methyl-1H-pynidin-

2-one
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(CD:0D, 400 MHz) 6
7.64 (s, 1H), 7.55 (s, 1H},
5-[1-(2,2-Difluoro- 7.51 (s, 1H}, 7.39 (s, 1H},
cyclopropylmethyl)-1H- 730 (s, 1H), 6.62 (s, 1H),
192 pyrazol-4-yli-1-methyl-4-(1- 14.30-4.26 (m, 2H}, 383 [34¢6
methyl-1H-pyrazol-4-vI}-1H- |(s, 3H), 3.59 (5, 3H),
pyridin-2-one 2.24-2.16 {m, 1H), 1.65-
157 (m, 1H), 1.42-1.35
{m, 1H).
(CDs0D, 400 MH2z) 6
7.81 (s, 1H), 7.42 (s, 1H),
' 7 7.40 (s, 1H), 7.34-7.27
5-{1-Benzyl-1H-pyrazol-4-
(m, 4H}), 7.14-7 12 {(m,
193 yi)-T-methyl-1H, U'H- o359
- ZH), 6.51(s, 1H), 6.41(5,
{4,4"bipyridinyl-2,2'-dione 7 , B
1H), 6.07 (d,J = 9.6 Hz,
TH), 5.26 (s, 2H), 3.63 (s,
3H).
(CD:01, 400 MHz) 0
7.76 (s, 1H}, 7.45 (s, 1H)},
7 742 (d, J=28Hz, 1H),
5'-(1-Benzyl-1H-pyrazol-4-
7.41 (s, 1H), 7.34-7.23
194 yh-1'-methyl-1TH,1'H- 359
o ‘, (o, 4H), 7.18-7.16 {m,
{3.4"bipyridinyi-6,2'-dione , ,
2H), 6.53(s, 1H), 6.34 (d,
J=96Hz 1H), 5.28 (s,
ZH), 3.61 (s, 3H).

Example 195: 5-(1-Benzyl-1H-pyrazol-4-yl)-1,6-dimethyl-1H-pyridin-2-one.

Step 1. 5-Bromo-1,6-dimethyi-1H-pyridin-2-one.
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[0164] A mixture of 5-bromo-6-methyl-1H-pyridin-2-one (500 mg, 2.66 mmol), iodomethane
(415 mg, 2.92 ramol) and K2COs3 (551 g, 3.99 mumol) in DMF (8 mi.) was stirred at room
temperature overnight. The reaction mixture was diluted with DCM (50 mL) and H20 (50 mL). The
organic layer was separated and washed with brine (50 mL), dried over Na;SOy, filtered and
concentrated under reduced pressure. The residue was purified by silica gel column chromatography
eluting with PE/EtOAc (5:1) to afford the title compound (240 mg, 1.19 mmol) as a gray solid. 'H
NMR (300 MHz, CDCl)y: 6 7.39(d, J =96 Hz, 1H), 640 (d, J =96 Hz, 1H)}, 3.60 (s, 3H), 2.53 (s,
3H). LCMS (M+H)™ 202,

Step 2. 5~(1-Benzyl-1H-pyrazol-4-y1)-1,6-dimethyl-1H-pyridin-2-one.

[0165] A mixture of 1-benzyl-4-(4,4,5,5-tetramethyl-{1,3,2]dioxaborolan-2-yl -1 H-pyrazole
(140 mg, 0.495 mamol ), the title compound from Step 1 (100 rug, 0.495 mmol), PA(PPh:s)s (60 mg,
0.049 mmol} and Na;C0O3 (104 mg, 0.990 mmol) in dioxane (5 mL) and H2O (1 mL} under No was
heated to 90 °C for S hours. The mixture was cooled to room temperature and diluted with EtOAc
(60 mL) and Hx(O (50 mL). The organic phase was washed with brine (60 mL}, dried over NaxSOs,
filtered and concentrated under reduced pressure. The residue was purified by preparative-HPLC to
afford the title compound (60 mg, 0.22 mmol) as a yellow oil. 'H NMR (400 MHz, CDCL): 6 7.48
(s, TH), 7.39-7.32 (m, 4H), 7.30 (s, 1H), 7.27-7.26 {m, 1H), 7.22 (d, J = 8.8 Hz, 1H), 6.48 (d, J =
9.2 Hz, 1H), 5.33 (s, 2H), 3.59 (s, 3H), 2.36 (s, 3H). LCMS (M+H)" 280,

[0166] Examples 196-199 in Table 11 were prepared using the appropriate pyrazole and

pyridone 1n a similar multi-step manner as Example 195.
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Table 11
MS
Example | Structure IUPAC Name "H NMR (ppm)
{(M+H)
(CD:0D, 400 MHz) 6
8.02 (s, 1H}, 7.76 (s, 1H),
3-Dimethylamino-1-methyl-53-17.50 {(d, /= 2.4 Hz, 1H),
{ 1-(1-phenyl-ethyl}-1H- 7.34-7.23 (m, SH), 7.01
196 o 323
pyrazol-4-yl}-1H-pynidin-2-  [{d, J=2.0 Hz, 1H)}, 5.58
one (q, /=72 Hz, 1H), 3.56
(s, 3H), 2.84 (5, 6H), 1.90
(d, /=038 Hz, 3H).
(C:;0D, 400 MHz) &
7N 8.01 (s, 1H), 7.74 (s, 1H),
= 7.72(d, /=24 Hz, 1H),
3-Cyclopropyl-1-methyl-5-[1-{7.34-7.22 (m, 6H}, 5.57
197 (1-phenyl-ethyl)-1H-pyrazol- {(q, /=68 Hz, 1H), 3.59 |320
4-yi]-1H-pyridin-2-one (s, 3H), 2.07-2.03 {(m,
1H), 1.89(d, /=72 Hz
3H), 0.95-0.91 (m, 2H),
0.72-0.68 {m, ZH).
(CB:0D, 400 MHz) o
‘ 7.85 (s, IH), 7.71 (s, 1H},
I-Benzyl-4-(1,5-dimethyl-6-
n o 7.53 (s, 1H), 7.37-7.31
oxo-1,6-dihydro-pyridin-3- ,
198 {(m, SH), 539 (s, ZH), 352

yh-1H-pyrazole-3-carboxylic

acid ethyl ester

429 (g, J = 6.8 Hz, 2H),
3.58 (s, 3H), 2.13 (s, 3H),
129 (t, J = 6.8 Hz, 3H).
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(CD:0D, 400 MHz) 6
7.66-7.63 {m, ZH), 7.50
2-Benzyl-4-(1,5-dimethyl-6- (s, 1H), 7.29-7.24 (m,
oxo-1,6-dihydro-pyridin-3-  {3H}, 7.19-7.17 {(m, 2H),
yl)-ZH-pyrazole-3-carboxylic {5.76 (s, 2H), 4.22(q, J =
acid ethyl ester 7.2 Hz, 2H), 3.59 (s, 3H),
213, 3HL LIS (4, J =
7.2 Hz, 3H).

199 352

Example 200 4-amino-5-(1-benzyl-1H-pyrazol-4-y1}-1-methylpyridin-2(1H}-one.
Step 1. tert-butyl (5-(1-benzyl-1H-pyrazol-4-yl)-1-methyl-2-oxo-1,2-dihydropyridin-4-

yljcarbamate.

01671 A solutton of 5-(1-benzyl-1H-pyrazol-4-yl}-4-chloro-1-methylpyridin-2(1H}-one (300
mg, | mmol), tert-butyl carbamate (229 mg, 2 mmol), Pd:{(dba)s (46 mg, 0.05 mmol), XPhos (72
mg, 0.05 mmwol) and Cs:C05 (456 mg, 1.4 mmol) in 1,4-dioxane (20 mL) was stitred at 95 °C under
nitrogen overnight. Upon cooling to room temperature, solvents were removed under reduced
pressure. The residue was dituted with dichloromethane and washed with brine. The organic phase
was dried over NaxSQy, filtered and concentrated under reduced pressure. The residue was purified
by silica gel column chromatography (EtOAc) to afford the title compound (340 mg) as vellow
solid.

Step 2. 4-amino-5-(1-benzyl-1H-pyrazol-4-yl)-1-methylpyridin-2(1H}-one.

197



WO 2018/195155 PCT/US2018/028097

[0168] A solution of the title compound from Step 1 (340 mg, 0.8% mmol} in IN HClin 1 4-
dioxane (20 mL) was stirred at room teraperature for 12 hours. Solvents were removed under
reduced pressure to afford the title compound as a yellow solid. 'H NMR (DMSO-ds, 400 MHz)
8.13 (s, 1H), 796 (s, 1H), 7.67 (s, 1H), 7.38-7.30 (m, 5H), 6.45 (s, 1H), 537 (s, 2H), 3.58 (5, 3H).
LOMS (MH+H)" 281,

Example 201 3-((5-(1-benzyl-1H-pyrazol-4-yl}-1-methyl-2-ox0-1,2-dihydropyridin-4-

yharinojpropanoic acid.

[0169] To a solution of the title compound from Example 200 (100 mg, 0.36 mmol) in BMF (20
ml) under nitrogen was added NaH (28 mg, 0.71 mmol, 60%). The reaction was stirred 1 h. methyl
3-bromopropanocate (89 mg, 0.53 mmol) was added and the resulting mixture was stirred for 2 days.
Reaction contents were concentrated under reduced pressure to vield a residue that was purified by
preparative-HPLC to afford the title compound (25 mg, 0.07 mmol) as a white solid. 'H NMR
{C13:0D, 400 MHz) 7.83 (s, 1H), 7.58 (s, 1H), 7.35-7.28 (m, 6H)}, 5.60 (s, 1H}, 5.37 (s, 2H), 3.43
(s, 3H), 337 (t, /=06.0Hz, ZH), 2.52 (1, J= 6.0 Hz, 2H). LCMS (M+H)" 353.

Example 202: 2-[4-(4-Isopropoxy-1-methyl-6-oxo-1,6-dihydro-pyridin-3-yl}-pyrazol - 1-vi}-
benzonitrile

Step 1. 2-[4-(4.4,5,5-Tetramethyl-[1,3,2]dioxaborolan-2-yl}-pyrazol-1-ylj-benzonitrile

CN

T
pd

[0170] NaH (464 mg, 11.6 mmol, 60% in oil) was added to a solution of 4-(4,4,5 S-tetramethyi-
[1,3.2]dioxaborolan-2-yi)-1H-pyrazole (1.1 g, 5.8 mmol) in DMF (14 mL) at 0 °C. The resulting
mixture was stirred at the same temperature for 0.5 hour. 2-Fluoro-benzonitrite (0.9 g, 7.0 mmol)

was added dropwise to the mixture that was stirred at 40 °C for 7 hours. It was then quenched with
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saturated NH4Cl (40 mL) and extracted with DCM (30 mL x 3). The combined organic layers were
dried over NapSQs, filtered and concentrated. The crude title compound (1.6 g, 5.4 mmol) was used
directly 1n the next step.

Step 2: 2-[4-(4-Chloro-1-methyl-6-ox0-1,6-dihydro-pyridin-3-yl}-pyrazol-1-yl}-benzonitrile

[0171] A mixture of the title compound from Step 1 (5.0 g, 17.0 mmol}, 5-bromo-4-chloro-1-
methyl-1H-pyndin-2-one (3.8 g, 17.0 mmol), Pd{dppHCl2 (1.2 g, 1. 7 mmol) and KsPO4 (0.0 g, 42.5
mmol} in a 1 4-dioxane/water mixture {90 mL/18 mL} was purged with N and stirred at 80 °C for 5
hours. The mixture was quenched with water (50 mL) and extracted with DCM (50 mE x 3). The
combined organic layers were dried over Na; SOy, filtered and concentrated. The residue was
purified by silica gel column chromatography eluting with DCM/MeOH (50:1) to give the title
compound (1.8 g, 5.8 mmol) as a yellow solid in 34% yield. '"H NMR (300 MHz, CDCl3) 8§ 8.31 (s,
1H), 7.91 (s, 1H), 7.85-7.76 (m, 3H), 7.50-7.46 (m, 2H), 6.81 {s, 1H), 3.61 (s, 3H). LCMS (M+H)"
311

Step 3. 2-[4-(4-Isopropoxy-1-methyl-6-oxo-1,6-dithydro-pyridin-3-yl)-pyrazol-1-yi}-

O
NN
$

benzonitrile

[0172] NaH (68 mg, 1.2 mmol, 60% in oil} was added to a solution of propan-2-0l (1.1 g 5.8
mmol) in DMF (8 mL) at 0 °C. The resulting mixiure was stirred at the same temperature for 0.5
hour. The title compound from Step 2 (124 mg, 0.4 mmol) was added to the mixture which was
stirred at O °C for 0.5 hours. It was then warmed up to room temperature and stirred overnight. The
reaction was quenched with water (10 mL} and extracted with DCM (15 mL * 3). The combined

199



WO 2018/195155 PCT/US2018/028097

organic layers were dried over NaxSQOy, filtered and concentrated to give a brown residue. The
residue was purified by reverse phase column chromatography to give the title compound (51 mg,
0.2 mmol) as a yellow solid. TH NMR (CB;0D, 400 MHz) & 8.54 (s, TH), 8.13 (s, 1H), 8.00 (s,
1H), 7.93-7.91 (m, 1H), 7.84-7.80 (m, 2H), 7.59-7.55 (m, 1H), 6.06 (s, 1H), 4.80-4.74 (m, 1H), 3.57
(s, 3H), 144 (d, J = 6.0 Hz, 6H). LCMS (M+H)" 335,

Example 203: 2-[4-(4-Isopropoxy-1-methyl-6-0x0-1,6-dihydro-pyridin-3-yl}-pyrazol-1-yl}-benzoic

acid

{01731 A solutton of 2-[4-(4-isopropoxy-1-methyl-6-0x0-1,6~-dihvdro-pyridin-3-vi}-pyrazol-1-
yl}-benzonitrile (30 mg, 0.09 mmol) and KOH (S0 mg, 0.9 mmol) in water (7 mL) was stirred at
110 °C for 3 days. The pH was adjusted to 4~6 followed by extraction with DCM (10 mLx3). The
combined organic layers were dried over Na:SQOy, filtered and concentrated to give the title
compound (16 mg, 0.05 mmol) as a yellow solid. 'H NMR (CD:0D, 400 MHz) § 8.16 (s, 1H), 8.00
(s, IH}, 796 (s, 1H), 789 (d, J=7.6 Hz, 1H), 768 (t, /=68 Hz, 1H), 7.58-7.55 (m, 2H), 6.04 (s,
TH), 4.78-4.72 (m, 1H}, 3.56 (s, 3H}, 1.42(d, J= 6.0 Hz, 6H). LCMS (M+H) 354
Example 204 2-{4-[1-Methyl-4-(1-methyl-1H-pyrazol-4-y1)-6-oxo-1 6-dihydro-pyridin-3-yi}-

pyrazol-1-yl}-benzonitrile

[0174] A mixture of the title compound from Example 202, Step 2 (200 mg, 0.65 mmol), 1-
methyl-4-(4.4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1}-1H-pyrazole (201 mg, 0.97 mmol),

Pd{dppHClz (48 mg, 0.07 mmol) and KsPO4 (342 mg, 1.6 mmol) in a 1,4-dioxane/water mixture (10
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mb/2 mL) was purged with Nz and stirred at 100 °C for 4 hours. The mixture was quenched with
water (10 mL) and extracted with DCM (7 ml x 3} The combined organic layers were dried over
Nax50q, filtered and concentrated. The restdue was purified by preparative TLC eluting with
DCM/MeOH (30:1) to give the title compound (70 mg, 0.2 mmol) as a white solid. 'H NMR (300
MHz, CD30D) 8 8.15 (s, 1H), 7.92 (dd, J = 7.6 Hz, J = 1.2 Hz, 1H), 7.84-7.82 (m, 1H), 7.76 (d, J
= 7.6 Hz, 1H), 7.75 (s, 2H), 7.62-7.60 (m, 1H), 7.53 (s, 1H), 7.47 (s, 1H), 6.67 (s, 1H), 3.84 (s, 3H),
3.61 (s, 3H). LCMS (M+H)" 357,

[0175] Examples 205-246 in Table 12 were prepared using the appropriate boronic acid or ester
in a manner similar to Example 204 Carboxylic acids were prepared from the corresponding uitriles

in a mannper similar to Example 203.

Table 12

MS
Example {Structure IUPAC Name "H NMR (ppm) o
(M+H)
(CD:01, 400 MHz) 0
§.10 (s, 1H}, 7.93 (s, 1H),
C/ CN 787(d, J=6.4Hz 1H),
2-[4-(1-Methyl-6,2'-dioxo- 7.78 (t, J=06.8 Hz, 1H},
1,6,1,2-tetrahydro- 7.710¢d, J=84Hz, 1H),

205 o 7 370
{4, 4" bipyridinyi-3-y1}- 7.65(s, IH), 756 (1, J=
pyrazol-1-ylj-benzonitrile 72 Hz, 1H), 739(d, J=

6.4 Hz, 1H}, 6.58 (s, 1H},
651 (s, 1H), 6.21(d, J=
6.4 Hz, 1H), 3.66 (s, 3H).
(CD:013, 400 MHz) o
§.12 (s, 1H}, 7.90-7.87
2-[4-(1-Methyl-6,6'-dioxo-  |{m, 2H), 780 (t, /=63
1,6,1',6'-tetrahydro- Hz 1H), 771{(d,J=84

206 _ o 370
{3.4"bipyridinyi-3'-yl)- Hz, 1H), 7.65 (s, 1H),
pyrazol-1-yl}-benzonitrile 758, J=72Hz 1H),

7.50(s, IH), 7.37(d, J=
6.4 Hz, 1H}, 6.58 (s, 1H]},
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6.46 (d, J= 6.4 Hz, 1H),
3.65 (s, 3H).

2-[4-(4-Cyclopropyl-1-

(CD:0D, 400 MHz) &
8.47 (s, 1H), 8.01 (s, 1H),
7.95-7.93 (m, 1H), 7.87-

N-N 7.86 (m, 2H), 7.76 (s,
w methyl-6-oxo0-1,6-dihydro- - ’
207 ! TH), 7.63-7.59 (m, 1H), 317
i pyrdin-3-yh-pyrazol-1-y1i- , ‘ ‘
f = o 6.19 (s, 1H), 3.60 (s, 3H},
0N benzonitrile
™~ 1.99-1.96 (m, 1H), 1.14-
© 1.09 (m, 2H), 0.87-0 83
(m, ZH).
(DMSQO-ds, 400 MHz} &
B.07 (s, 1H), 7.78(dd, J
2-{4-[1-Methy!l-4-(1-methyl- {=68Hz 12 Hz 1H),
TH-pyrazol-4-yl}-6-ox0-1,6- [7.73 (5, 1H), 7.66 (1d, J =
208 376
dihydro-pyridin-3-yl}-pyrazol-{6.4 Hz, J = 1.2 Hz, 1H),
1-vl}-benzoic acid 7.55-7.52 {m, 4H), 7 .48
(s, 1H), 6.57 (s, 1H), 3.75
(s, 3H), 3.45 (s, 3H).
(CD:0D, 400 MHz) 5
8.12 (s, 1H), 7.92-7 90
Q?CN {m, ZH), 7.85-7.80 (m,
NN 2-[4-(1,1'-Dimethyl-6,6'- ZH), 7.74 (d, /J=8 0 Hz,
dioxo-1,6,1',6'-tetrahydro- TH), 7.70 (s, 1H), 7.59 (1,
209 384

[3,4'bipyridinyl-3'-y1)-

pyrazol-1-yi}-benzonitrile

J=6.8 Hz, 1H),7.31 (dd,
J=92 Hz, 2.0 Hz, 11,
6.61 (s, 1H), 6.48 (d, J =
9.6 Hz, 1H), 3.67 (s, 3H),
3.58 (s, 3H).
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2-[4-(5, U'-Dimethyl-6,6"-

dioxo-1,6,1',6'-tetrahydro-

(CD;0D, 400 MHz) &
8.10 (s, 1H), 7.89(d, J =
$.4 Hz, 1H), 7.86 (s, 1H),
781 (1, J=8.4 Hz, 1H),
7.69(d, J=17.6 Hz, 1H),

210 o , ; 384
{3,4"bipyridinyi-3'-vi}- 7.63 (s, 1H), 757, J=
pyrazol-1-yl}-benzonitrile 7.6 Hz, 1H), 7.35-7.34

(m, 1H), 7.25 (s, 1H),
6.57 (s, 1H), 3.64(s, 3H),
2.02 (s, 3H).
(CDs0D, 400 MHz) o
OH 8.06 (s, 1H}, 7.93-7.90
] (m, 1H}), 7.83 (s, 1H),
\{ o 2-[4-(4-Cyclopropyl-1- ‘
Nwizé . Sihvd 7.71-7.67 {m, 2H}), 7.61-
methyl-6-oxo0-1,6-dihydro- \
211 ‘i\/) o 7.54 (m, 2H), 6.15 (s, 336
pyridin-3-yh-pyrazol-1-vii-
Ry o TH), 3.57 (s, 3H), 1.97-
1 N benzoic acid 7
~ 1.93 {m, 1H), 1.09-1.04
O {m, 2H), 0.83-0.79 (i,
2H).
(DMSG-ds, 400 MHz,) 6
8.03 (s, 1H), 7.99-7.97
(m, 2H), 7.85-7.81 (m,
2-{4-(1-Methyl-6-ox0-4- IH}), 7.61 (d, J=8.4 Hz,
212 phenyl-1,6~dithydro-pyridin-3~ [ 1H), 755 (t, /=76 Hz, |353

yi)-pyrazol-1-yl]-benzonitrile

1H), 7.41-7.39 (m, 3H),
732 (s, 1H), 7.27-7.25

(m, 2H), 6.37 (s, 1H),
3.53 (s, 3H).
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2-{4-(1-Methyl-6-oxo-4-p-
tolyl-1,6-dihydro-pyridin-3-

yh-pyrazol-1-yli-benzonitrile

(CDCl3, 400 MHz) &
7772775 (m, 2H), 7.68-
7.65 (m, 2H), 7.43-7.42
(m, 2H), 7.30 (s, 1H),
7.16-7.10 (m, 4H), 6.62
(s, 1H), 3.65 (s, 3H), 2.36
(s, 3H).

307

2-{4-{4~(4-Chloro-phenyl}-1-
methyl-6-oxo0-~1,6~dihydro-
pyridin-3-yl}-pyrazol-1-yl}-

benzonitrile

(CDCls, 400 MHz) 8
7.78-7.76 (m, 2ZH), 7.72-
7.60 (m, 2H), 7.46-7.42
(m, 2H), 7.34-7.32 (m,
3H), 7.18-7.15 {m, 2H},
6.61 (s, 1H), 3.65 (5, 3H).

387

2-{4-[4-(4-Fluoro-phenyl)-1-
methyl-6-oxo0-1,6-dihydro-
pyridin-3-yl}-pyrazol-1-y1}-

benzonitrile

(CD:OD, 400 MHz) §
791 (d, J= 1.6 Hz, 2H),
7.88 (dd, J= 7.6, 1.6 Hz,
1H), 7.79 (id, J= 7.6, 0.8
Hz, 1H), 7.63 (4, /= 7.6
Hz, 1H), 7.56 {td, J= 7.6,
0.8 Hz, 1H), 7.37 (s, 1H),
7.32-7.29 (m, 2H), 7.14-
7.10 (m, 2H), 6.56 (s,
1H), 3.67 (s, 3H).

216

2-{4-[4-(3-Chloro-phenyl)-1-
methyi-6-oxo0-1,6~-dihydro-
pyridin-3-yl]-pyrazol-1-yl}-

benzonitrile

(CD:0D, 400 MHz) 5
7.93-7.86 (m, 3H), 7.79
(t, J= 8.0 Hz, 1H), 7.61
(d, J=7.6 Hz, 1H), 7.58
(t, =76 Hz, 1H), 7.40-
7.35 (m, 3H), 7.32 (s,
1H), 7.21 (d, J= 7.2 Hz,
1H), 6.59 (s, 1H), 3.67 (s,
3H).

387

204
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4-{5-[1-(2-Cvyano-phenyi)-
TH-pyrazol-4-y1}-1-methyi-2-
oxo-1,2-dihydro-pyridin-4-

yl}-benzoic acid

(DMSO-ds, 400 MHz) &
13.04 (br, 1H), 8.09 (s,
1H), 8.05 (s, 1H), 7.98
(dd, J=17.6,1.2 Hz, TH),
7.93 (d, J= 8.4 Hz, 2H),
7.85-7.81 (m, 1H), 7.66
(d, J=8.0 Hz, 1H), 7.56
(td, J= 7.6, 0.8 Hz, 1H),
738 (d, J= 8.4 Hz, 2H),
7.34 (s, 1H), 6.43 (s, 1H),

3.35 (s, 3H).

397

4-{5-[1-(2-Cyano-phenyi }-
1H-pyrazol-4-yli-1-methyl-2-
oxo-1,2-dihydro-pyridin-4-

yi}-benzamide

(DMSO-ds, 400 MHz) 6
§.08 (s, 1H), 8.03-7.97
(m, 3H), 7.88-7.80 (m,
3H), 7.64 (d, J = 7.6 Hz,
1H), 7.55 (1, J = 7.6 Hz,
1H), 7.41 (s, 1H), 7.35-
7.33 (m, 3H), 6.41 (s,
1H), 3.54 (s, 3H).

396

219

4-4 5-[ 1-(2-Cvano-phenyl)-
TH-pyrazol-4-yl]-1-methyl-2-
oxo-1,2-dihydro-pyridin-4-

yl}-N-methyl-benzamide

(DMSO-dy, 400 MHz) 6
8.49(q, J=4.8, 1H), 8.08
(s, 1H), 8.03 (s, 1H), 7.98
(dd, J=8.0, 1.2 Hz, 1H),
7.85-7 80 (m, 3H), 7.65
(m, d, .J=8.0 Hz, 1H),
7.55(d, J=7.6,08 Hz,
1H), 7.35(d, J = 8.0 Hz,
2H), 7.32 (s, 1H), 6.41 (s,
1H), 3.54 (s, 3H), 2.78 (d,

J=4.4Hz 3H).

410
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220

2-[4~(2'-Methoxy-1-methyl-0-

oxo-1,6-dihydro-
[4.4" bipyridinyl-3-yi)-

pyrazol-1-yi}-benzonitrile

(CD;0OD, 300 MHz) &
8.12(d, ./ = 5.1 Hz, 1H),
7.99 (s, 1H), 7.95 (s, 1FD),
7.90-7.78 (m, 2H), 7.67-
7.57 (m, 2H), 7.48 (s,
1H), 6.8 (dd, J = 5.4 Hz,
1.2 Hz, 1H), 6.75 (s, 1H),
6.58 (s, 1H), 3.91 (s, 3H),
3.68 (s, 3H).

2-[4-(1,1-Dimethyl-6,2"-
dioxo-1,6,1' 2 -tetrahydro-
{4.4"bipyridinyi-3-y1)-

pyrazol-1-yl}-benzonitrile

(CD50D, 400 MHz) &
8.05 (s, 1H), 7.93 (s, 1H),
7.86 (dd, J= 7.6, 1.2 Hz,
1H), 7.80 (td, J=8.0, 1.6
Hz, 1FH), 7.75-7.71 (m,
2H), 7.59 (d, J = 7.2 Hz,
1H), 7.55 (id, J= 7.6, 1.2
Hz, 1H), 6.56 (s, 1H),
6.51 (d, J= 1.6 Hz, 1H),
6.19 (dd, J=7.2, 1.6 Hz,
1H), 3.66 (s, 3H), 3.54 (s,
3H).

384

™I
[\
D2

2-[4-(1'-Cyclopropyl-1-

methyl-6,2'-dioxo-1,6,1",2'-
tetrahydro-[4,4"Tbipyridinyl-3-

yi}-pyrazol-1-yll-benzontrile

(CD:0D, 400 MHz) o
8.04 (s, TH}, 7.93 (s, 1H),
7.87-7.85 (1, 1H), 7.82-
7.78 (m, 1H), 7.75-7.72
(m, 2H), 7.57-7.53 {m,
2H), 6.55 (s, 1H), 6.49 {(d,
J=20Hz 1H) 6.15 (dd,
J=72,24Hz 1H), 3.66
(5. 3H), 3.32-3.30 {(m,
PH), L11-1.06 (m, 2H),
0.95-0.91 {m, ZH).

410
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2-[4-(1-Methyl-6-0x0-4-

(DMSO-ds, 400 MHz) 6
7.99 (s, 1H), 7.67 (d, J =
7.2 Hz, 1H), 7.62 (s, 1H),
7.58 (d, J= 72 Hz, 1H),

223 phenyl-1,6-dihydro-pyrnidin-3-{7.45 (t, J=7.6 Hz, 1H), |372
yiy-pyrazol-1-yli-benzoic acid | 7.39-7 38 (m, 4H), 7.26-
7.23 (m, ZH), 7.14 (5,
TH), 6.35 (5, 1H), 3.52 (5,
3H).
{(DMSO-ds, 400 MHz} &
12.87 (br, 1H), 7.96 (s,
2-[4~(1-Methyl-6-ox0~4-p- TH), 7.70-7.68 {m, 2H},

224 tolyl-1,6-dihydro-pyridin-3- {7.64-7.60 (m, 1H), 7.49- |386

yh)-pyrazol-1-yl]-benzoic acid {7 40 (m, 2H), 7.20-7.12
(m, SH), 6.33 (5, 1H),
351 (s, 3H), 2.32 (s, 3H).
(CD:0D, 400 MHz) o
7.89 (s, 1H), 7.81(dd, J =
2-(4-(4-(4-chlorophenyl}-1- 7.6, =12, 1H), 7.64 (s,

525 methyl-6-0x0-~1,6-~ 1H), 7.61 7.57 {m, 1H}, 405
dihydropyridin-3-yl)-1H- 7.52-7.48 {m, 1H), 7.43-
pyrazol-1-ylbenzoic acid 7.38 (m, 3H), 7.29-7.26

(m, 2H), 7.17 (s, 1H},
6.55 (5,1H), 3.66 (s, 3H).
(C3:0D, 300 MHz) 6
7.92-7.89 (m, 2H}), 7.66-
2-{4-[4-(4-Fluoro-phenyl)-1- 17.63 (m, I1H), 7.57-7.52
226 methyl-6-oxo0-1,6-dihydro- (m,2H), 742(d, J=75 100

pyridin-3-yl}-pyrazol-1-yi}-

benzoic acid

Hz, 1H), 7.34-7.30 {m,
2H), 7.23 (s, 1H), 7.16-
7.10 (m, 2H), 6.56 (s,
1H), 3.67 (s, 3H).
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2-[4-(1'-Methyl-6'-oxo-1"6'-
dihydro-{3,4'bipyridinyi-3'-

yh-pyrazol-1-yl]-benzoic acid

(DMSO-de, 400 MHz) 6
8.58(d, J=48 Hz, 1H)},

$.50 (s, 1H), 7.80 (s, 1H),

7.76 (s, 1H), 7.71-7.60
(m, 3H), 7.50-7.37 (m,

3H), 7.20 (s, 1H), 6.47 (s,

1H), 3.53 (s, 3H).

373

223

2-[4-(6-Methoxy-1'-methyl-6'-

oxo-1'.6'-dihydro-
{3,4"bipyridinyi-3'-vi}-

pyrazol-1-yl}-benzoic acid

(CD:0D, 400 MHz) 5

§.12 (s, 1H), 7.91 (s, 1HD),

7.81 (s, 1H), 7.70(d, J =
8.7 Hz, 1H), 7.57-7.44
(m, 4FD), 7.18 (s, THD),
6.79 (d, J= 8.8 Hz, 1H),

6.58 (s, 1H), 3.93 (s, 3H),

3.67 (s, 3H).

403

2-{4-[4-(4-Methoxy-phenyl)-
I-methyl-6-0x0-1,6-dihydro-
pyridin-3-yt}-pyrazol-1-yl}-

benzoic acid

(DMSO-ds, 400 MHz) &
7.94 (s, 1H), 7.71-7.65
(m, 2F), 7.64-7.60 (m,
1H), 7.50-7.42 (m, 2F),
7.19-7.16 (m, 3H), 6.92
(d, J=8.8 Hz, 2H), 6.33

(s, 1H), 3.77 (s, 3H), 3.51

(s, 3H).

401

Z
zf::o
=

A

<%

/4

Z
O== \\)-

2-[4-(6-Ethoxy-~1'-methy]-0'-
oxo-1'.6'-dihydro-
{3,4"bipyridinyi-3'-vi}-

pyrazol-1-yl}-benzoic acid

(CD:0D, 400 MHz) 5
8.08 (d, J=2.0 Hz, 1H),
7.89 (s, 1H ), 7.78 (s,
1H), 7.70 (d, J= 8.0 Hz,
1H), 7.55-7.44 (m, 4H),
7.18 (s, 1H), 6.75 (d, J =

§.8 Hz, 1H), 6.57 (s, 1H),

433 (q,J= 7.2 Hz, 2H),

417
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3.66 (s, 3H), 3.66 (1, J =
7.2 Hz, 3H).

231

2-{4-(6-Isopropoxy-1'-methyl-
6'-ox0-1',6'-dihydro-
{3, 4 bipyridinyl-3'-yi}-

pyrazol-1-yli-benzoic acid

(DMSO-ds, 400 MHz) &
8.10 (d, J=2.4 Hz, 1H),
7.94 (s, 1H), 7.83 (s, 1H),
7.72-7.70 {m, 1H), 7.64-
7.60 (m, 1H), 7.50-7.42
(m, 3H), 7.24 (s, 1H),
6.68 (d, J=8.4 Hz, 1H),
6.43 (s, 1H), 5.27-5.22
(m, TH), 3.51 (s, 3H),

128 (d, J=6.0 Hz, 6H).

[N
(O]
[\

2-[4-{6-1sobutoxy-1'-methyl-
6'-ox0-1",6"-dihydro-
{3 4" bipyridinyl-3'-yi)-

pyrazol-1-yl}-benzoic acid

(CD:0D, 400 MHz)
8.07 (d, J= 2.4 Hz, 1H),
7.90 (dd, J= 8.0, 1.6 Hz,
1H ), 7.86 (s, 1H), 7.67-
7.63 (m, 2H), 7.56-7.53
(m, 2H), 743 (d, J= 7.6
Hz, 1H), 7.27 (s, 1H),
6.77(d, J=8.4 Hz, 1H),
6.58 (s, 1H), 4.05 (d, J =
6.8 Hz, 2H), 3.65 (s, 3H),
2.11-2.01 (m, 1FD), 1.00
(d, J= 6.4 Hz, 6H).

445

2-{4-{4-(4-Methoxy-phenyl}-
I-methyl-6-0x0-1,6-dihydro-
pyridin-3-yl}-pyrazol-1-yi}-

benzonitrile

(CD;0D, 400 MHz) §
7.89-7.87 {m, 3H), 7.81-
7.76 (m, 1H), 7.62 (d, J =
8.0 Hz, 1H), 7.55 (1, J=
7.6 Hz, 1H), 7.35 (s, 1H),

382
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7.20 (d, J= 8.4 Hz, 2H),
6.93 (d, .J = 8.8 Hz, 2H),
6.53 (s, 1H),
3.66 (s, 3H).

3.80 (s, 3H),

2-[4-(6-Ethoxy-1"-methyl-6'-

(DMSO-ds, 400 MHz) &
8.16 (s,
8.00-7.99 (m, 2H), 7.84-
7.82 {m, 1H), 7.70-7.68

1H), 8.09 (s, 1H),

NN e e i ke g
- w ”N/\;f@\/ oxo-1',6'-dihydro- (m, 1H), 7.58-7.50 {m, 108
pz ‘ X [3.4" bipyridinyl-3'-yi)- 2H), 7.45 (s, 1H), 6.75 (4,
/N\gg pyrazol-1-yli-benzonitrile J=84Hz 1H), 644 (s,
PH), 432 (g, J=72Hz,
2H), 3.52 (s, 3H), 1.30 (¢,
J=72Hz 3H)
(CD:0D, 400 MHz} 0
8.05(d, J=28Hz 1H),
7.99 (s, 1H ), 7.89-7.87
_ (m, 2H), 7.81-7.77 {m,
2-[4-(6-Isopropoxy-1"-methyl-|{
) TH}, 7.67-7.65 (m, 1H),
&'-oxo-1",6"-dihydro-
235 7.58-7.50 (m, 2H), 745|412
{3,4"bipyridinyl-3'-y1)- , ‘
(s, 1H), 6.65(d, /=838
pyrazol-1-yli-benzonitrile ‘ ‘
Hz, 1H), 6.58 (s, 1H),
5.28-522 {m, 1H), 3.66
(s,3H), 1.31(d, /=64
Hz, 6H).
(C3:0D, 400 MHz) 6
Q/\ = J\ 2-[4-(6-Isobutoxy-1"-methyl- [8.05(d, /=2.4 Hz, 1H),
N—N ¢ e R Ao .ot e TET i
36 @ /\/O &'-oxo-1',6'-dihydro 7.99 (s, 1H), 7.89-7.86 6
K\]/% N {3,4"bipyridinyi-3'-vi}- (m, 2H), 7.81-7.77 {m,
- \/

pyrazol-1-yl}-benzonitrile

IH}), 7.68-7.65 (m, 1H),

7.57-7.52 {m, 2H), 7.45
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(s, 1H), 6.77(d, /= 8.4
Hz, 1H), 6.58 (s, 1H),
4.04 (d, J = 6.8 Hz, 2H),
3.66 (s, 3H), 2.09-2.02
(m, 1H), 1.00 (d, J=6.8
Hz, 6H).

2-[4-(1'-Methyl-6"-ox0-1",6'-

(CD;0D, 400 MHz) &
8.56 (d, J=4.0 Hz, 1H),
§.47 (s, 1H), 7.97-7.94

237 dihydro-{3,4'bipyridinyl-3'~  {(m, 2H), 788-7.77 (m, 354
yh-pyrazol-1-yli-benzonitrile |3H), 7.64-7.42 (m, 3H),
7.42 (s, 1H}), 6.63 (s, 1H},
3.68 (s, 3H).
(CBCls, 300 MHz) i3
8§11(d, J=21Hz IH),
2-(4-{6-methoxy-1'-methyl-6'- B
‘ 7.85 (s, 1H), 7.79-7.71
oxo-1',6"-dihydro-{3,4'-
238 o ; (m, 3H), 747-737 (m, |384
bipyridin}-3'-yi-1H-pyrazol- ‘
‘ o 4H), 6.72 (d, J = 8.4 Hz,
I-vhbenzonitrile \
IH}), 6.64 (s, 1H}), 3.96 (s,
3H), 3.66 (s, 3H).
(CDs0D, 400 MH2z) 6
8.09 (s, 1H), 7.90-7.87
. (m, 2H), 781 (dd, J=
2 4 2-(4-(1,1", 5-trimethyl-6,6'- 7.6,7.6Hz, 1H), 7.70 (d,
N--N i
dioxo-1,1",6,6'-tetrahydro- J=18.0Hz, 1H), 7 66~
239 398

{3.4-bipyridin]-3'-yl)-1H-

pyrazol-1-yDbenzonitrile

7.62 (m, 2H), 7.57 (dd, J
=7.6,7.6 Hz, 11), 7.16
(s, 1H), 6.58 (s, 1H), 3.65
(s, 3H), 3.56 (s, 3H), 2.01
(s, 3H).

211
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(DMSO-de6, 400 MHz) &
8.27 (s, 1H}, 8.00(dd, J=
“"‘/ =N 7.6, 1.2 Hz, 1H), 7.94 (s,
X 2-(4-(5-fluoro-1"-methyl-6,6'-
N-N  F . , 1H)}, 7.89-7 85 (m, 1H),
P dioxo-1,1",6,6'-tetrahydro-
240 Z o 7.75-7.71 (m, 2H}, 7.59- |388
e N [3.4-bipyridin]-3'-y)-1H- ,
o 7.56 (m, 1H), 7.25(d, J =
/N\n/ pyrazol-1-ylbenzonitrile 7
a 1.6 Hz, 1H), 7.16 (dd, J =
114,22 Hz, 1H), 647 (s,
1H), 3.49 (s, 3H).
(CDs0D, 400 MH2z) 6
7.92 (s, 1H), 7.88 (s, 1H),
7.86 (s, 1H), 7.77-7.75
2-{4-[4-(3-Methoxy-phenyl)- [(m, 1H}, 7.59-7.75 {(m,
I-methyl-6-ox0-1,6-dthydro- {2H)}, 7.36 (s, 1H}, 7.30 (%,
241 383
pyridin-3-yl}-pyrazol-1-yl}- |J=8.0Hz, 1H), 6¢.94 (dd,
benzonitrile J=238 88Hz, 1H), 6.84
(d, /=8.0Hz 1H), 6.79
(s, 1H), 655 (s, 1H), 3.72
(s, 3H}, 3.67 (s, 3H).
(CDs0D, 400 MH2z) 6
8.25(d, J=12.8 Hz, 1H),
B.06(d, J= 1.6 He, 1H),
2-(4-{5-methoxy-1"-methyl-6'- [7.94 (s, 1H}, 7.90 (s, 1H},
oxo-1',6'-dihydro-[3,4'- 7.87-7.76 {1u, ZH), 7.67
242 384

bipyridin}-3'-yl}-1H-pyrazol-

t-yhbenzonitrile

(s, 1H), 7.57-7.53 (m,
1H), 7.44 (s, 1F), 7.24-
7.23 {m, 1H), 6.65 (s,
1H), 3.82 (5, 3H), 3.70 (s,

3H).
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243

2-(4-(4-(3 ,4-
dimethoxyphenyl}-1-methyl-
6-oxo-1,6-dihydropyndin-3-
yi-1H-pyrazol-1-

yhbenzonitrile

(CD:0D, 400 MHz) 8
7.30 (s, 1H}, 7.88-7.87
(m, 2H}, 7.81-7.77 {(m,
1H),7.62 {d, J = 7.6 Hz,
I1H), 7.57-7.53 (m, 1H},
738 (s, 1H), 6.98(d, J =
8.8 Hz, 1H), 6.91-6.88
(m, 1H), 6.77 (s, 1H),
6.57 (s, 1H), 3.84 (s, 3H),
3.67 (s, 3H), 3.66 (s, 3H).

413

2-{4-[4-(2-Methoxy-
pyrimidin-S-yi}-1-methyl-6-
oxo-1,6-dihydro-pyridin-3-

yll-pyrazol-1-yl}-benzonitrile

(CD;0D + CDCls, 400
MHz) § 8.47 (s, 2H), 8.03
(s, 1H), 7.88 (s, 1H), 7.84
(dd, J=80Hz J=12
Hz, 1H), 7.79 (td, J = 8.0
Hz, J= 12 Hz, 1H), 7.73
(dd, J =80 Hz, J=08
Hz, 1H), 7.56 (s, 1FD),
7.54(dd, J = 7.6 Hz, J =
0.8 Hz, 1H), 6.66 (s, 1H),
4.03 (s, 3H), 3.68 (s, 3H).

385

245

2-(4-(1-methyl-4-(2-
(methylamino)pyrimidin-5S-
yi}-6-ox0-1,6-dihydropyridin-
3-yb-1H-pyrazol-1-

yhbenzonitrile

(CD;0OD, 400 MHz,) 8
8.18 (br, 2F), 8.10 (s,
1H), 7.88-7.80 (m, 2F),
7.78 (s, 1H), 7.73 (d, J =
7.6 Hz, 1H), 7.57 (s, 1H),
754 (dd, J = 7.6 Hz, 1.2
Hz, 1H), 6.59 (s, 1H),
3.66 (s, 3H), 2.93 (s, 3H).

384
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246

2-{4-[1-Methyl-6-ox0-4-
(3,4,5-trimethoxy-phenyl)-
L6-dihydro-pyridin-3-yl}-

pyrazol-1-yi}-benzonitrile

(CD;0D, 400 MHz) &
776 (d, J = 4.4 Hz, 2H),
7.76 (d, J =7.6 Hz, 1H),
779 (t, J =2.8 Hz, 1H),
7.62 (t, J =7.6 Hz, 1H),
7.56 (t, J =6.8 Hz, 1H),
7.44 (s, 1H), 6.61 (s, 1H),
6.55 (s, 2H) 3.77 (s, 3H),
3.73 (s, 6H), 3.67 (s, 3H).

[0176] Examples 247-249 in Table 13 were prepared from the corresponding rutriles in a

manner similar to Example 203,

Table 13

dihydro-pyridin-3-yi}-pyrazol-

I-yt}-benzoic acid

2H), 6.03 (s, 1H), 4.15 (q,
J=72 Hz, 2H), 3.90-
3.87 (m, 1H), 3.58 (s,

Example | Structure TUPAC Name "H NMR (ppm) MS
(M+H)
(DMSO-ds, 400 MH2z) 6
$23 (s, 1H), 8.07 (s, 1H),
== EH 799 (s, 1H), 7.73 (d, J =
/OﬂQ 0 2-[4-(4-FEthoxy-1-methyl-6- |8.8 Hz, 1H), 7.11 (d, J =
47 @ oxo-1.6-dihydro-pyridin-3- {24 Hz, 1H),7.05{dd, J= 370
O \ yi)-pyrazol-1-yl}-4-methoxy- |{8.8 Hz, 2.8 Hz, 1H), 5.89
Q\ benzoic acid (s, 1H),4.08(q, /=72
5 Hz, 2H), 3.87 (s, 3H),
341 (s, 3H), 140 (t, J =
6.8 Hz, 3H).
. OH (CD:0D+CDC5, 400
Q*"Wa +-Cyelopropoxy2-[4-(i- MHz) § 8.07 (s, 1H),
4 N—N  17.97-7.95 (m, 2H), 7.82
048 @ ethoxy-1-methyl-6-0x0-1,6- (s, TH), 720718 (m, 106
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3H), 1.51 (1, J= 7.2 Hz,
3H), 0.88-0.85 (m, 2H),
0.82-0.80 (m, 2H).

(DMSO-ds, 400 MHz) &
12.96 (br s, 1H), 8.28 (s,

e T R ¢ o
{ﬁ}ﬂg@ [H}, 8.07 (s, 1H), 8.01 (s,
2-{(4-(4-ethoxy-1-methyl-6- 1H), 7.69(d, /=73 Hz,

N-N
B
249 = oxo-1,6-dihydropyridin-3-yl)- {1H}, 7.67-7.54 (m, 2H), 340
O L
o~ | o 1H-pyrazol-1-yl}benzoic acid [7.54-7.32 {m, IH}, 590
N
i h (s, 1H), 4.09 (q, J= 7.0

Hz, 2H), 3.41 (s, 3H),
1.41 (¢, J=7.0 Hz, 3H)

Example 250: 5-(1-(2-chiorophenyl}-1H-pyrazol-4-yi}- I -methyl-4-((1 -methyl-1H-pyrazol-4-

yhmethoxy)pyridin-2(1H)-one.

Step 1. 5-bromo-1-methyl-4-((1-methyl-1H-pyrazol-4-ymethoxy)pyridin-2{1H)-one.

o]

.'N'Q‘
'MN\C;’J\VO

{01771 To a solution of 5-bromo-4-chloro-1-methyipyridin-2(1H}-one (100 mg, 0.45 mmol) and
{1-methyl-1H-pyrazol-4-yi)methanol (150 mg, 1.35 mmol} in THF (2 mL) was added NaH (30 mg,
2.25 mmol). The reaction was heated at 70 °C for 2 h. It was then cooled to room temperature,
diluted with EtOAc (10 mL) and sequentially washed with agqueous HCI (1IN}, water and brine. The
organic phase was dried over NaxSOy, filtered and concentrated under reduced pressure. The residue
was purified by silica gel column chromatography (DCM to 5% MeOH/DUM) to atford the title
compound as a white solid (80 mg, 60%).

Step 2. 5-(1-(2-chloropheny!}-1H-pyrazol-4-y)-1-methyl-4-({ 1-methyl-1H-pyrazol-4-
yhimethoxy)pyridin-2(1H}-one.
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(01787 A muxture of (1-(2-chlorophenyl)-1H-pyrazol-4-ylboronic acid {50 mg, 0.23 mmol) and
5-bromo- I -methyl-4-((1 -methyl-1H-pyrazol-4-ymethoxy)pyridin-2{(1H)-one (80 mg, 0.27 mmol),
Pd(PPhs)s (30 mg, 0.03 mmol) and NaxCO5 (2M, 0.25 ml) in dioxane (1 mL}) was heated to 120 °C
for 10 min in a microwave reactor. The reaction was cooled, filtered through Celite and purified by
preparative-HPLC (10-100% ACN/water} to afford the title compound as a white solid (24 mg,
27%). 'H NMR (DMSO-ds, 400 MHz) 5 8.24 (s, 1H), 8.08 (s, 1H), 8.01 (s, 1H), 7.87 (s, 1H), 7.67-
7.65 (m, 1H), 7.61-7.59 (m, 1H}, 7.50(d, /= 1.0 Hz, 1H}, 7.48-7.45 (m, 2ZH), 6.06 (s, 1H), 5.02 (s,
2H), 3.82 (s, 3H), 3.42 (s, 3H). LCMS (M+H)™ 397

[0179] Examples 251-253 in Table 14 were prepared using the appropriate substituted pyrazole

and alcohol in a similar multi-step manner as Example 250.

Table 14

MS

Example | Structure TUPAC Name 'HNMR (ppm) (M+H)
VIHE)

(DMSQO-dg, 400 MHz) 6
8.67 (s, 1H), 830 (s, 1H),
8.18-8.07 (m, 1H), 8.02
(s, 1H), 798 (s, 1H),
oxo-1,6-dihydropyridin-3-yl})- 321
7.80-7.55 {m, ZH), 5.85
(s, 1H), 4.04(q. /=70
Hz, 2H}), 3.35 (s, 3H),
135 (t, J= 7.0 Hz, 3H)

3-(4-(4-ethoxy-1-methyl-6-

1H-pyrazol-1-yl}benzonitrile
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4-ethoxy-5-(1-(2-
fluorophenyl)-1H-pyrazol-4-
yh)-1-methylpyridin-2(1H)-

one

(CD;0D, 400 MHz) &
8.39(d, J=2.7 Hz, 1H),
§.07 (s, 1H), 7.97 (s, 1H),
7.83-7.78 (m, 1H), 7.52-
7.28 (m, 3H), 6.04 (s,
1H), 4.16 (q, J = 7.0 Hz,
2H), 3.57 (s, 3H), 1.51 (¢,
J= 7.0 Hz, 3H)

314

4-ethoxy-1-methyl-5-(1-
(pyridin-2-yi)-1H-pyrazol-4-
yhpyridin-2(1H)-one

(DMSO-dg, 400 MHz) &
836 (s, 1H), 8.50 (m,
1H), 8.19 (s, 1H), 8.14 (s,
TED), 8.03-7.92 (m, 2H),
736(ddd, J=12,49,
72 Hz), 5.92 (s,1H), 4.12
(q, /= 7.0 Hz, 2H), 3.43
(s, 3H), 1.43 (1, J= 7.0
Hz)

297

[0180] Examples 254-259 in Table 15 were prepared in a manner similar to Example 202, Step

2, by using the appropriate 2-fluorobenzonitrile derivative and substituting the corresponding 3-

alkyl-S-bromopyridone for 5-bromo-4-chloro-1-methyl-1H-pyridin-2-one. Carboxylic acids were

prepared from the corresponding nitriles in a manner similar to Example 203.

Table 15
MS
Example | Structure WPAC Narme "H NMR (ppm) 4
{M+H)
<’" /2 —CN (DMSO-ds, 400 MHz) &
' 8.70 (s, 1H), 8.19 (s, 1H),
N-N 2-[4-(1,5-Dimethyl-6-0x0-1,6-
P 8.04-8.01 (m, 2H), 7.89-
254 dihydro-pyridin-3-yi}-pyrazol- 291
. o 781 (m, 3H), 758 (t, J=
E = 1-yl]-benzonitrile 7 7
N._ 7.6 Hz, 1H), 3.50 (s, 3H),
o 2.07 (s, 3H).
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235

{?-—COOH

E

~.

2-[4-(1,5-Dimethyl-6-0x0-1,0-
dihydro-pyridin-3-yl)-pyrazol-

1-yt]-benzoic acid

(DMSO-de, 400 MHz) 6
8.18 (s, 1H}, 7.94-7.86
(m, 3H), 7.73-7.66 (10,
2H), 7.57-7.54 (m, 2H)},
3.62 (s, 3H), 2.18 (s, 3H).

310

256

g

N
N

=i
\\
=
N
O
==

—N
\‘\
~

O

2-{4-(5-Ethyi-1-methyl-6-0x0-
1,6-dihydro-pyridin-3-yi)-

pyrazol-1-yll-benzonitrile

(CDCls, 400 MHz) &
8.22 (s, 1H), 7.91 (s, TH),
7.82 (t, J = 8.4Hz, 2H),
7.74 (t, J=7.8Hz, 1H),
746 (t, J = 7.6Hz, 1H),
7.41 (s, 1H), 7.37 (s, 1H),
3.62 (s, 3H), 2.63 (q, J =
7.5 Hz, 2H), 1.24 (. J =
7.4 Hz, 3H).

305

]
w
)

2-[4-(5-Ethyl-1-methyl-6-0x0-
1 6-dihydro-pyridin-3-yl)-

pyrazol-1-yl}-benzoic acid

(DMSO-ds, 400 MHz) 5
12.90 (s, 1H), 8.47 (s,
1H), 8.01 (s, 1H), 7.99 (d,
J=24Hz, 1H), 7.73 (dd,
J=76Hz 0.8 Hz, 1H),
7.69-7.60 (m, 3H}, 7.50
(td, J=7.6Hz 0.8 Hz,
1H), 3.49 (s, 3H), 2.47 (q,
J=75Hz 2H), 1.15(t, J
=74 Hz, 3H}.

324

A
L
[oe]

2-[4-(1,5-Dimethyl-6-0x0-1,6-
dihydro-pyridin-3-yl}-pyrazol-

I-yl}-4-phenoxy-benzonitrile

(DMSO-ds, 400 MHz) &
8.72 (s, 1H), 8.17 (s, 1H),
8.03-7.97 (m, 2H), 7.70
(s, 1H), 7.51-7.49 (m,
3H), 7.42-7.24 (m, 3H),
7.21 (s, 1H), 3.49 (s, 3H),
2.07 (s, 3H).

383
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2-[4-(1,5-Dimethyl-6-0x0-1,6-
dihydro-pyridin-3-yi}-pyrazol-

I-yl]-4-phenoxy-benzoic acid

(CD:0D, 400 MHz) o
8.12 (s, 1H}, 7.96-7.92
(m, 2H), 7.84 (s, I1H),
7.70 (s, 1H), 7.47-7.43
(m, 2H), 7.26-7.22 (m,
TH), 7.15-7.13 (m, 2H},
7.09-7.07 {(m, ZH), 3.61
(s, 3H), 2.16 (s, 3H).

402

[0181] Examples 260-280 in Table 16 were prepared using the appropriate substituted 2-

fluorobenzonitrile and boronic acid derivative in a manner similar to Example 204. Carboxylic

acids were prepared from the corresponding nitriles in a manner similar to Example 203.

Table 16

7.11-7.07 (m, 2H), 7.03-

MS
Example | Structure WPAC Narme "H NMR (ppm) 4
{M+H)
(CD:01, 400 MHz) 0
§.12 (s, 1H}, 7.87 (5, 1H),
7.78(d, J=8.8 Hz, 1H),
7.63 (s, 1H), 7.50(d, /=
4-Methoxy-2-[4-(1'-methyl-
B 24 He, 1H), 738(dd, J=
6,6'-dioxo-1,6,1",6'-tetrahydro- o
260 \ 9.6 Hz, 2.8 Hz, 1H), 7.24 400
{3, 4" bipyridinyi-3'-yi}-
o (d, /=20Hz 1H), 7.11
pyrazol-1-yll-benzonitrile ,
{(dd, /=96 Hz, 2.8 Hz,
1H), 6.58 (s, 1H), 6.47 (d,
J=96Hz 1H), 3.93 (s,
3H}, 3.64 (s, 3H).
o (CD:0D, 400 MHz} 0
“o- < o
\_{ 4-Methoxy-2-[4-(1-methyl-6- [7.94 (s, 1H), 7.83 (5, 1H),
NN
i oxo-4-phenvl-1,6-dihydro- 7.78-7.76 (m, 1H}), 7.45-
261 Y ) . | 383
AN pyridin-3-yl}-pyrazol-1-yl}-  17.39 (m, 3H), 7.35 (s,
E o ‘
AN benzonitrile THD, 7.33-7.27 (m, 2H),
o
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6.54 (m, 1H), 3.93 (s,
3H), 3.70 (s, 3H).

2-{4-[4-(4-Chloro-phenyl}-i-
methyl-6-oxo0-1,6-dihydro-

(CD:0D, 400 MHz) §
7.92 (s, 2H), 7.77(d, J =
9.2 Hz, 1H), 7.42-7.37

262 inal .y (m, 3H), 7.28-7.26 (m,  |416
PN pyridin-3-yl}-pyrazol-1-yi}-4-
/f Ji T 25, 7.14-7.08 (m, 2H),
E methoxy-benzonitrile , ‘ ‘
6.56 (s, TH), 3.92 (s, 3H),
3.67 (s, 3H).
(CD:OD, 400 MHz) &
N , | 791 (d, J=13.6 Hz, 2H),
a/x\:,\/;( o 2-{4-[4-(4-Fluoro-phenyl)-1- o
/ - 7.77(d, J=8.8 Hz, 1H),
PN methyl-6-ox0-1,6-dihydro-
263 @ - | 736 (s, 1H), 7.33-7.29  |401
Padh pyridin-3-yl]-pyrazol-1-y!}-4-
O o (m, 2FD), 7.15-7.08 (m,
- methoxy-benzonitrile
o 4H), 6.56 (s, 1H), 3.92 (s,
3H), 3.67 (s, 3H).
(CD:0D, 400 MHz) 6
8.07(d, J=2.4Hz, 1H),
8.00 (s, 1H), 7.89 (s, 1H),
, 7.77(d, J=8.8 Hz, 1H),
4-Methoxy-2-{4-(6-methoxy-
7.54 (dd, J= 8.4, 2.4 Hz,
P-methyl-6'-oxo0~-1',6'- 7 , ,
264 1H), 7.44 (s, 1H), 7.18 (d,|414

dihydro-{3,4"bipyridinyl-3'-

yh-pyrazol-1-yli-benzonitrile

J=24Hz, 1H), 7.09 (dd,
J=92 28 Hz, 1H), 6.78
(d, J=8.4 Hz, 1H), 6.58
(s, TH}, 3.92 (s, 3H), 3.91
(s, 3H), 3.66 (s, 3H).
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2-[4-(6-Ethoxy-~1'-methy]-0'-

(CD:0D, 400 MHz) &
8.05 (s, 1H), 7.99 (s, 1H),

7.89 (s, 1H), 7.77 (d, J =
8.4 Hz, 1H), 7.53 (d, J =

oxo-1' 6'-dihydro- 84 Hz, 1H), 744 (s, 1H),
265 [3,4' bipyridinyl-3'-y1)- 717 (s, 1H), 7.09(d, J = |428
g pyrazol-1-yl}-4-methoxy- 8.4 Hz, 1H), 6.76 (d, J =
¢ benzonitrile 88 Hz, 1H), 6.58 (s, 1H),
433 (q, J = 7.2 Hz, 2H),
3.92 (s, 3H), 3.64 (s, 3H),
1.36 (4, J = 7.2 Hz, 3H).
(CD:0D, 400 MHz) &
$.13 (d, J= 5.2 Hz, 1H),
7.97 (s, 1H), 7.94 (s, 1H),
776 (d, J = 8.8 Hz, 1H),
4-Methoxy-2-[4-(2'-methoxy-
, 749 (s, 1H), 7.17(d, J =
I-methyl-6-ox¢-1,6-dthydro- ,
266 T | 2.8 Hz, 1H), 7.08 (dd, J =|414
[4,4"bipyridinyl-3-vl)-
88 Hz, J =28 Hz, 1H),
pyrazol-1-yll-benzonitrile
6.87 (dd, J =52 Hz, J =
1.2 Hz, 1), 6.83 (s, 1HD),
6.58 (s, TH), 3.93 (s, 3H),
3.92 (s, 3H), 3.67 (s, 3H).
(DMSO-ds, 400 MHz) 6
12.63 (br, 1H), 7.98 (s,
. 1H), 7.69 (d, /= 8.8 Hz,
M =
e‘e-&)ﬁ%“ 4-Methoxy-2-[4-(1-methyl-6- | 1), 7.52 (s, 1H), 7.40-
NI . L o
oxo~-4-phenyl-1,6-dihydro- 7.38 (m, 3H), 7.26-7 .23
267 @/f ‘_p YL ( ) | 402
A | e pyridin-3-yD-pyrazol-1-yi}-  {{(m, 2H}, 7.15 (s, 1H},
A benzoic acid 7.02(dd, J=9.2, 2.8 Hz,
i

1H), 6.85 (d, J=2.4 Hz,
1H), 6.35 (s, 1H), 3.83 (s,
3H}), 3.52 (s, 3H).
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263

2-{4-[4-(4-Chloro-phenyl}-1-
methyl-6-oxo-1,6-dihydro-
pyridin-3-vi}-pyrazol-1-yl}-4-

methoxy-benzoic acid

(DMSO-de, 400 MHz) &
7.96 (s, 1H), 7.71(d, J =
$.4 Hz, 1H), 7.67 (s, 1H),
7.44 (d, J=8 4Hz, 2H),
7.27-7.25 (m, 2H), 7.17
(s, 1H), 7.04 (dd, J =
8.4Hz, J=6.0 Hz, 1H),
6.89 (d, =2 8 Hz, 1H),
6.39 (s, 1H), 3.85 (s, 3H),
3.58 (s, 3H).

269

2-{4-[4-(4-Fluoro-phenyi}-1-
rethyl-6-ox0-1,6-dihydro-
pyridin-3-vi}-pyrazol-1-yl}-4-

methoxy-benzoic acid

(CD;0D, 400 MHz) &
7.89 (s, 1H), 7.79(d, J =
§.8 Hz, 1H), 7.59 (s, 1H),
7.33-7.29 (m, 2H), 7.14-
7.01 (m, 4H), 6.93 (d, J =
2.4 Hz, 1H), 6.54 (s, 1H),
3.86 (s, 3H), 3.66 (s, 3H).

420

4-Methoxy-2-[4-(6-methoxy-
I'~-methyi-6"-oxo0-1',6'-
dihydro-{3,4'bipyridinyl-3'-

yi}-pyrazol-1-yli-benzoic acid

(DMSO-ds, 400 MHz) &
8.14 (d, J=2.0 Hz, 1H),
7.93 (s, 1H), 7.76 (s, 1H),
7.72(d, J=8.8 Hz, 1H),
746 (dd, J= 8.4, 2.4 Hz,
1H), 7.23 (s, 1H), 7.05
(dd, =838, 2.8 Hz, 1H),
6.92 (d, J=2.4 Hz, 1H),
6.77 {d, J= 8.8 Hz, 1H),
6.43 (s, 1H), 3.86 (s, 3H),
3.84 (s, 3H), 3.51 (s, 3H).

oo
(%
3
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(CD;0OD, 400 MHz) &
8.08 (s, 1H), 7.90-7.87
(m, 2H), 7.62 (s, 1H),
2-[4-(6-Ethoxy-1"-methyl-6'- |7.53 (dd, J = 8.8, 6.4 Hz,
oxo-1' 6'-dihydro- IH), 7.25 (s, 1H), 7.07
271 [3,4' bipyridinyl-3'-y1)- (dd, J= 8.8, 2.8 Hz, 1H), |447
g pyrazol-1-yl}-4-methoxy- 6.94 (s, 1H), 6.76 (d, J =
¢ benzoic acid 88 Hz, 1H), 6.57 (s, 1H),
436 (q, J = 7.2 Hz, 2H),
3.88 (s, 3H), 3.66 (s, 3H),
1.36 (4, J = 7.2 Hz, 3H).
(DMSO-ds, 400 MHz) o
$.12(d, J =64 Hz, 1H),
7.98 (s, 1H), 7.77 (s, 1H),
e == 9 A at] Py TA IO - 177 s T 1LY
o Q}ﬁn 4-Methoxy-2-{4-(2'-methoxy- {7.71 (d, J = 8.4 Hz, 1H),
F t-methyl-6-ox0-1,6-dihydro- |7.24 (s, 1H), 7.04 (dd, J
272 & 9 A s 433
f\l/ swhg  |[4,4'bipyridinyl-3-yi)- =88 1.8Hz 1H), 6.8
“y pyrazol-1-yll-benzoic acid  |(d, J = 2.4 Hz, 1H), 6.77-
6.76 (m, 2H), 6.42 (s,
1H), 3.85 (s, 6H), 3.53 (s,
3H).
(CD;0OD, 400 MHz) &
6.63 (s, 1H), 6.46 (s, TH),
o ‘ 6.38-6.32 (m, 1H), 6.26
2-[4-(1,1-Dhmethvl-0,2'- o 7
_ (s, TH), 6.14 (d, J=7.6
dioxo-1,6,1',2'-tetrahydro-
, Hz, 2H), 5.91 (t, J= 8.8
273 [4.4" bipyridinyl-3-yi)- 401
Fiz, 1H), 5.10 (s, 1H),
pyrazol-1-ylj-6-flucro-
N 503 (d, J=2.0 Hz, 1H),
benzonitrile
473 (dd, J= 6.8, 4.8 Hz,
1H), 2.20 (s, 3H), 2.07 (s,
3H).
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(CD:0D, 400 MHz) o
F 8.08-8.06 (m, 2H), 7.90
2-Fluoro-6-{4-(6-methoxy-1'- {(s, 1H), 7.83-7.80 (m,
methyl-6'-oxo-1",6'-dihydro-  |1H), 7.56-7.52 (m, 2H)},
274 402
{3,4"bipyridinyi-3'-yi)- 7.46 (s, 1H), 7.39(t, J =
pyrazol-1-yl]-benzonitrile 8O0 Hz 1H), 678 (d, J =
8.8 Hz, 1H), 6.58 (s, 1H),
392 (s, 3H), 3.67 (5, 3H).
(C3:0D, 300 MHz) 6
( 8.00 (s, 1H), 7.93 (s, 1H),
2-{4-[4-(4-Chloro-phenyl)-1-
, 7.86-7.80 (m, 1H}, 7.50
methyi-6-oxo0-1,6~-dihydro- ;
275 o ) (d, /=63 Hz, 1H), 7.44- 1405
pyridin-3-yl]-pyrazol-1-yl}-6-
o 7.40 (m, 4H), 7.30-7.26
fluoro-benzonitrile ,
{m, 2H)}, 6.57 (s, 1H),
3.68 (s, 3H).
(CDs0D, 400 MHz) 6
- , 6.59 (s, 1H), 6.44 (s, 1H),
2-Chloro-6-{4~(1,1'-dumethyl- ,
n 6.30-6.17 (m, 4H), 6.11
6,2'-dioxo-1,6,1",2'-tetrahydro-
276 ] o (d, /=068 Hz, 1H), 508 |418
{4, 4" bipyridinyl-3-y1)- , ‘ , ‘
o (s, 1H), 5.02 (s, 1H}, 4.70
pyrazol-1-yl}-benzonitrile
(d,J=68Hz 1H), 2.18
(s, 3H), 2.06 (5, 3H).
(CD:0D, 400 MHz) 6
8.09(d, J = 2.0 Hz, 1H),
_ 8.05 (s, 1H), 7.90 (s, 1H),
2-Chloro~-6-[4-(6~methoxy-1'-
o 777 J=84Hz 1H),
methyl-6'-oxo0-1',6'-dihydro-
277 S 7.68(d, J=T72Hz IH), |418
[3.4" bipyridinyl-3'-yi)- ,
o 7.63 (d, J = 8.0 Hz, 1H),
pyrazol-1-yli-benzonitrile
7.54(dd, =84, 24 Hz,
1H), 7.47 (s, 1H), 6.78 (4,
J =88 Hz 1H), 6.59 (5,
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1H), 3.93 (s, 3H), 3.68 (s,
3H).

(DMSO, 300 MHz) &
21 (s, 1H), 8.02 (5, 1H),
F

2-fluoro-6-(4-(4-(3-methoxy-

4-methviphenyl)-1-methyl-6-

7.99-7.84 (m, 1H), 7.61-
7.48 (m, 2H), 7.37 (s,
1H), 7.15(d, J= 7.4 Hz,

278 _ o 415
oxo-1,6-dihydropyridin-3-yl)- {1H), 6.76 (d, J = 7.4 Hz,
1H-pyrazol-1-yl}benzonitrile [ZH), 6.44 (s, 1H), 3.68 (5,
3H), 3.54 (s, 3H), 2.16 (s,
3H).
(DMS0-do6, 400 MHz) &
8.16 (s, 1H), 8.00 (s, 1H),
F 786 (t. § =8.2 Hz, 1H),
2-chloro-6~(4-(4-(3-methoxy- {7.78 (dd, I =8.2, 1.0 Hz,
4-methviphenyl)-1-methvl-6- [1H), 7.65(dd, J =82, 1.1
279 _ o 431
oxo-1,6-dihydropyridin-3-yl)- {Hz, 1H), 7.37 (s, 1H),
1H-pyrazol-1-yl}benzonitrile (7.15(d, } =7.9 Hz, 1H),
6.82-6.73 {(m, 2ZH), 6.43
(s, 1H), 3.67 (s, 3H), 3.53
(s, 3H), 2.16 (s, 3H).
(CDs0D, 400 MHz) o
2-chloro-6-{4-(4-(2-
o ; 8.67 (s, 2ZH), 8.10 (s, 1H),
ethylpyrimidin-5-ylj-1- 7
798 (s, IH), 779 (1, J=
280 methyl-6-ox0-1,6- 417

dihydropyridin-3-yb)-1H-

pyrazol-1-ylibenzonitrile

82 Hz 1H), 7.74 - 7.66
(m, 2H), 7.63 (s, 1H),
6.71 (s, 1H), 3.71 (s, 3H),

[\
N2
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3.00 (q. J= 7.6 Hz, 2F),
1.37(t, J=7.6 Hz, 3H).

Example 281 2-(4-(4-ethoxy-t-methyl-6-0x0-1,6-dihvdropyridin-3-y1}-1H-pyrazol-1-

vhbenzonitrile.

[0182] 5-bromo-4-ethoxy-1-methylpyridin-2{1H}-one (30 mg, 0.13 mmol} and (2-(4-(4,4,5,5-
tetramethyl-1,3 2-dioxaborolan-2-y1}- | H-pyrazol-1-yl}benzonitrile (50 mg, 0.16 mmol} were
dissolved in anhydrous dioxane (1 mL). To this solution was added Pd(PPhs ) (15 mg, 0.013 mmol)
and Na(C 03 (2ZM, 0.15 mL). The reaction was heated in a microwave reactor at 120 °C for 20 min.
Upon completion, the solvent was removed under reduced pressure. The residue was re-dissolved in
MeOH (3 mL), filtered through Celite and purified by preparative-HPLC (10 to 100%
MeCN/water/0.1% formic acid) to afford the title compound as a white solid (8 mg, 19%). '"H NMR
{CI3:0D, 400 MHz) 6 8.55 (s, 1H), 8.14 (s, 1H]}, 8.01 (5, 1H), 7.92-7.90 (m, 1H), 7.83-7.80 {m, 2H)},
7.59-7.55 (m, 1H), 6.05 (s, 1H}, 421 (g, J=6.9 Hz, 2H), 1 54 (t, /= 6.9 Hz, 3H). LCMS (M+H)"
321
Example 282: 2-(4-(4-ethoxy-1-methyl-6-0x0-1,6-dihydropyridin-3-yl}-1H-pyrazol-1-

yhibenzamide,

[0183] To the utle compound from Example 281 (30 mg, 0.009 mmol) was added TFA (1 mL).
The reaction was heated to reflux for 1 h and then cocled to room temperature. The solvent was

226




WO 2018/195155 PCT/US2018/028097

removed. The residue was dissolved in DMF (3 mL), filtered through Celite and purified by
preparative-HPLC (10 to 100% MeCN/water/0.1% formic acid) to afford the title compound as a
white solid (10 mg, 32%). "H NMR (DMSO-ds, 400 MHz) § 8.27 (s, 1H), 8.09 (s, 1H), 8.03 (s, 1H),
7.86 (s, 1H), 7.66-7.39 (m, 4H), 5.90 (s, 1H), 4.09 (q, J= 7.0 Hz, 2H), 3.42 (s, 3H), 1.44 (t, J=7.0
Hz, 3H). LCMS (M+H)" 339,

Example 283: 2-(4-(1-methyl-4-(2-morpholinoethoxy}-6-oxo-1,0-dihydropyridin-3-yl}- 1H-pyrazol-

I-yDbenzonitrile.

[0184] The title compound was prepared in a manner similar to Example 281 by replacing S-
bromo-1-methyl-4-(2-morpholinoethoxy}pyridin-2(1 H}-one for 5-bromo-4-ethoxy-1-methylpyridin-
2(1H)-one. 'H NMR (DMSO-ds, 400 MHz) 6 8.71 (s, 1H), 8.26 (s, 1H}, 8.20 (s, 1H)}, 8.17 (s, 1H),
8.05¢(dd, /=13, 7.8 Hz, TH), 7.93-7.82 {(m, 1H), 7.83-7.71 (m, 1H), 7.61 (td, /=12, 7.6 Hz, 1H),
596 (s, IH), 416 {t, J=54Hz 2ZH), 3.37-3.54 (m, 2H), 344 (5, 3H), 2.78 (t, J= 54 Hz, 2H), 2.48-
241 (m, TH), 2.46-2.32 (m, 3H). LCMS (M+H)" 406.

Example 284 5-[1-(2-Methanesultonyl-phenvl}-1H-pyrazol-4-yi}-1,1'-dimethyl-1H, 'H-
[4,4Tbipyridinyl-2,2'-dione.
Step 1: 4-(4,4,5,5-Tetramethyl-[ 1,3, 2}dioxaborolan-2-y1}-pyrazole-1-carboxylic acid tert-butyl

gster.

[0185] To a solution of 4-(4.4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-y1}-1H-pyrazole (5.0 g,
25.8 mmol) and DMAP (3.8 g, 31.1 mmol) in BMF (30 mL) was added (Boc);0 (8.4 g, 38.5 mmol}
at 0 °C. The mixture was stirred at room temperature overnight. The reaction was diluted with
NHsCl (150 mL) and extracted with DCM (200 mL) The organic layer was washed with aqueous

1IN HC, dried over Nax8Qy, filtered and concentrated under reduced pressure to atford the title
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compound (7.4 g 25.2 mmol, 99%) as a white solid. 'H NMR (CDs0D, 400 MHz) § 8.36 (s, 1H),
7.87 (s, 1H), 1.58 (5, 9H), 1 27 (5, 1ZH).
Step 2: 4-Chloro-1-methyl-5-(1H-pyrazol-4-yl)-1H-pynidin-2-one.
HN-N

o

[0186] A mixture of the title corapound from Step 1 (2.0 g, 6.8 miool), S-bromo-~4-chloro-1-
methyl-1H-pyridin-2-one (1.3 g, 5.9 mmol), Pd{dppt)Cl; (500 mg, 0.68 mmol)and KoLCO5 (23 g,
16.7 mmol} in a dioxane/water mixture (30 mL/6 mL) was stirred at 85 °C under N overnight. The
reaction was concentrated under reduced pressure and puritied by silica gel column chromatography
(DCM/MeOH = 20:1) to afford the title compound (540 mg, 2.6 mmol) as a vellow solid.

Step 3. 4-Chloro-5-f 1-(2-methanesulfonyl-phenyl)-1H-pyrazol-4-y1]-1-methyl- 1 H-pyridin-2-

QSCEMe

G

one.

A\
—— /Z

[0187] To a solution of the title compound form Step 2 (540 mg, 2.58 mumol) in DMF (25 mL)
at 0 °C was added NaH (60 %, 207 mg, 5.18 mmol) under N2, After 30 min, a solution of |-tfluoro-
Z-methanesutfonyi-benzene (674 mg, 3.87 mmol) tn DMF (5 mL) was added and the mixture was
stirred at room temperature overnight. The reaction mixture was quenched with NHyCl (80 mL) and
extracted with DCM (120 mL). The organic phase was dried over Na;SOq, filtered and
concentrated. The residue was purified by silica gel column chromatography (100% EtOAc) to
afford the title compound (280 mg, 0.77 mmol) as a yellow solid. 'H NMR (CDCls, 400 MHz) &
8.24 (dd, J = 7.6 Hz, J = 1.2 Hz, 1H), 7.99 (s, 1H), 7.86 (s, 1H), 7.79 (t, J = 8.0 Hz, 1H), 7.69 (t, J
=R80Hz 1H), 756(dd, /J=76Hz J=12Hz 1H), 746 (s, 1H}, 678 (s, 1H), 3.58 (5, 3H}, 3.10
(s, 3H).

Step 4: 5-[1-(2-Methanesulfonyl-phenyl}- 1 H-pyrazol-4-yi]-1,1'-dimethyl-1H, I'H-
[4,4'Tbipyridinyt-2,2'-dione.
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[0188] A mixture of the title compound from Step 3 (30 mg, 0.08 mmol), (1-methyl-2-ox0-1,2-
dihydropyridin-4-ylboronic acid (20 mg, 0.13 mmol}, PA(PPhs ) (10 mg, 0.009 mmol} and NaxCOs

(22 mg, 0.21 mmol) in a dioxane/water mixture (10 mL/2 mL) was stirred at 90 °C under N

overnight. The mixture was cooled to room temperature and extracted with DCM (60 mL). The

organic layver was dried over Na:SQq, filtered and concentrated. The residue was purified by

preparative-HPLC to afford the title compound (9 mg, 0.02 mmol) as a white solid. '"H NMR
(CDHOD, 400 MHz) 8 8.17 (dd, J = 7.6 Hz, J = 1.2 Hz, 1H), 7.90 (5, 1HD), 7.84 (t, J = 7.6 Hz, 1H),
7.77-7.73 (m, 2H), 7.63-7.61 (m, 2H), 751 (dd, J=8.0Hz, J =08 Hz, 1H) 656 (s, 1H),646(d, J
= 2.0 Hz, 1H), 6.22 (dd, J = 7.6 Hz, J = 1.6 Hz, TH), 3.66 (5, 3HD), 3.56 (s, 3H), 3.05 (s, 3H). LCMS

(M+H) 437

[0189] Examples 285-287 in Table 17 were prepared using the appropriate boronic acid or ester

in Step 4 in a similar multi-step manner as Example 284.

methoxy-1'-methyl-1'H-

{3,4"bipyridinyi-2'-one

7.66 (t, J = 7.2 Hz, 1H),
7.63 (s, 1H), 7.45 (dd, J
=88 Hz, J=28 Hz,
1H), 7.40 (4, J = 7.6 Hz,
1H), 7.25 (s, 1H), 6.87 (4,

Table 17
Example | Structure TUPAC Name 'H NMR (ppm) M
(M+H)
(CD;0D, 400 MHz) §

8.09(dd, /J=80Hz J=

1.6 Hz, 1H), 801 (d,J=

5-[1-(2-Methanesulfonyl- 2.8 Hz, 1H), 7.77 (s, 1H),
2gs phenyl)-1H-pyrazol-4-ylj-6- {7.74 (1, J = 7.6 Hz, 1H), 37
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J =84 Hz, 1H), 6.49 (s,
1H), 3.83 (s, 3H), 3.56 (s,
3H), 3.05 (s, 3H).

286

4-(4-Chloro-pheny)-5-[1-(2-
methanesulfonvi-phenvi}-1H-
pyrazol-4-yl}-1-methyl-1H-

pyridin-2-one

(CD;0D, 400 MHz) 6
8.18 (d, J = 8.0 Hz, 1H),
7.87 (s, 1TH), 7.84 (t, J =
76 Hz, 1H), 7.75 (t, J =
8.0 Hz, 1H), 7.66 (s, 1H),
7.46 (d,J = 7.6 Hz, 1H),
7.40-7.38 {m, 2H), 7.29-
727 (m, 3H), 6.56 (s,
1H), 3.66 (s, 3H), 3.15 (s,
3H).

440

287

S*-[1-(2-Methanesulfonyl-
phenyl}-1H-pyrazol-4-yl}-
I U~-dimethyi-1H, 'H-

{3.4"bipyridinyi-6,2'-dione

(CD:;0D, 400 MHz) 6
818¢dd, J=T76Hz J=
1.2 Hz, 1H), 7.87-7.83
(m, 2H), 7.80 (s, I1H),
7.77-7.73 {m, 2H}), 7.54-
7.52 (m, 2H), 7.36 (dd, J
=06Hz J=28 Hz,
IH}), 6.58 (s, 1H}, 648 (d,
J=92Hz 1H), 3.64 (s,
3H), 3.57 (s, 3H), 3.25 (s,
3H).

Example 288 N-cyano-2-(4-(4-(4-fluorophenyl)-t-methyl-6-oxo-1,6-dihydropyridin-3-yi)-1H-

pyrazol-1-ylibenzamide.
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[0190] A mixture of 2-(4-(4-(4-tluorophenyl }-1-methyl-6-oxo-1,6-dihvdropyridin-3-yi)-1H-
pyrazol-1-yhbenzoic acid (53 mg, 0.14 mmol), cyanamide (12 mg, 2 eq), HATU (62 mg, 1.2 eq)
and TEA (34 mg, 2.5 eq} in DMF (10 mi.) was stirred at room temperature for six hours. The

mixture was concentrated under reduced pressure and purified by preparative HPLC to atford the
title compound (26 mg, 46% vield) as a white solid. "H NMR (DMSO-ds, 400 MHz) § 7.97 (s, 1H),
7.87 (s, 1H), 7.63-7.60 (m, 2H), 7.49-7 44 (m, 2H), 7.31-7.28 {m, 2H), 7.22-7.18 {m, 3H), 638 (s,
TH), 3.52 (s, 3H). LCMS (M+H) 414,

[0191] Examples 289-296 in Table 18 were prepared using the appropriate carboxylic acid in a

similar multi-step manner as Exarple 288,

Tabie 18
MS
Example {Structure ITUPAC Name H NMR (ppm) (VEHE
MVAH)
. HN—=N (C3:0D, 400 MHz) 6
%@ N-cyano-2-{4-(1-methyl-4-(1- {7.86 (s, 1H), 7.68-7.66
550 E:E:?\\‘i methyl-1H-pyrazol-4-vI}-6-  [(m, 3H), 7.53-7.51 (m, 400
34 = ) }
A l’:/‘;\;\ oxo-1,6-dihydropyridin-3-yl}- {3H), 7.46-7.44 {m, 1H),
N i IH-pyrazol-1-yhibenzamide {7.43 (s, 1H), 6.70 (s, 1H),
1
o 3.89 (s, 3H), 3.60 (s, 3H).
(DMSO-dg, 400 MHz) 6
HN—Z=N : |
m 7.93 (s, 1H), 7.84 (s, 1H),
N % N-cyano-2-{(4-(4-(4-
NN ) ) 7.65 (1, J=8.0 Hz, 1H),
[V methoxyphenyl)-1-methyl-6- B 7
290 \;) WO\ 7.60(d, J=7.6Hz IH), [426
e i oxo-1,6-dihydropyridin-3-yl})-
N _ 7.51(t,J=7.6Hz 2H),
N tH-pyrazol-1-yljbenzamide | N o
4 7.23(d, J=84 Hz, 2H),
712 (s, 1H), 6.99(d, J=
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8.4 Hz, 2H), 6.49 (s, 1H),
3.79 (s, 3H), 3.58 (s, 3H).

(DMSGO-ds, 400 MHz) &

. HN—Z==N
N 2-(4-(4-(4-chlorophenyl}-1-  |7.99-7.98 (m, 2ZH), 7.68-
N~N methyl-0-oxo0-1,6- 7.63 (m, ZH), 7.53-7.47
B
291 N ,//Y'Ci dihydropyridin-3-y1)-1H- (m, 2H), 7.44-7.42 (m,  |430
i F
= f = pyrazol-1-yl)}-N- 2H), 7.28 (s, 1H), 7.27 (s,
N
Y cyanobenzamide 1H), 7.18 (s, 1H), 6.40 (s,
O
TH), 3.52 (s, 3H).
(CD:01, 400 MHz) 0
792(d,J=52Hz, IH),
. HN—=N 7.71 (s, 1H), 7.50 (s, 1H),
Q’_<\9 N-cyano-2-(4-(2'-methoxy-1- |7.39 (d, J= 7.6 Hz, 1H),
Pf:i? roethyl-6-oxo-1,6-dihydro- 731-7.27 (m, 1H), 7 23-
292 /\r) P _ ) , 426
M)‘\ {4,4'-bipyridin]-3-vl)}-1H- 7.19 (m, ZH), 7.00 s,
Y o
/N\/“ pyrazol-1-yl}benzamide IH}), 6.62 (dd, J=52Hz,
i
e J=4.0Hz, 1H), 6.56 (s,
1H), 6.34 (s, 1H}, 3.70 (s,
3H), 3.01 (s, 3H).
- HN—ZN (CD:0D, 400 MHz) o
(/ ‘ 7.91 (s, 1H), 7.76 (s, 1H},
- o N-cyano-2-{(4-(1, 1'-dimethyl-
N~N 7.67-7.60 (m, 2H), 7.52-
o] 2',6-dioxo-~1,1,2' 6-tetrahydro- ‘
293 (/\N/ o 7.41 (m, 4H), 6.56 (s, 427
{4,4'-bipyridin]-3-y})-1H- ,
F N RN _ ZH), 6.19(dd, J=06.8,12
N pyrazol-1-yl)benzamide
Y Hz, 1H), 3.66 (s, 3H),
O

3.58 (s, 3H).

232




WO 2018/195155

PCT/US2018/028097

(CD:0D, 400 MHz) &
8.12(d,.J=2.4 Hz, 1H),

6.57 (s, 1H), 4.33 (q, J =
7.2 Hz, 2H), 3.66 (s, 3H)
1374t J = 7.2 Hz, 3H).

pmmin HRN- =N .
7.88 (s, 1H), 7.72 (s, 1H),
“{ % N-cyano-2-(4-(6-methoxy-1'- ‘
N~ o 7.63-7.61 (m, TH), 7.57-
3 methyl-6'-oxo0-1',6'-dihydro- /
294 AN L 7.54 (m, 2H), 426
PN {34 -bipyridin}-3'-y)-1H- ,
= ] g 7.51-740 (m, 2H), 7.17
/N\J pyrazol-1-ylbenzamide B ,
A (s, 1H), 6.83(d, /=84
Hz, 1H), 6.57 (s, 1H),
3.92 (s, 3H), 3.66 (s, 3H).
(CDs0D, 400 MH2z) 6
- 821 (s, 2H), 7.86 (s, 1H)
CN 2 E 2 2
= N-cyano-2-(4-( 1 -methyl-4-(2- oo
g b S 7.82 (s, 1H), 7.62(dd, .J
NN {methylamino)pyrimidin-5- /
Q H ‘ . ~ i=76Hz, J=08Hz,
295 o MNS y-6-0x0-1,6-dihydropyridin- 427
N 1H)}, 7.53-7.41 (m, 3H),
7 T i .
i 3-y1)-1H-pyrazol-1- ‘ o 7
_N ' 735 (s, 1H), 6.57 (s, 1H),
ylibenzamide
o 3.63(d, J =108 Hz, 3H),
2.92 (s, 3H).
(CD:01, 400 MHz) 0
8§.10(d, /=24 Hz 1H),
. 7.88 (s, 1H), 7.73 (s, 1H),
— HN—==N
%@ N-cyano-2-(4-(6-ethoxy-1'-  17.63-7.61 (m, 1H}, 7.56-
N-N e , , o
B raethyl-6'-oxo-1",6'-dihydro-  {7.55 (m, 2H), 7.46-7 43
r/,,J ! b [3,4'-bipyridin]-3'-y1)-1H- (m, 2H), 7.19 (s, 1H),
/N\ﬂ/ pyrazol-1-ylhbenzamide 6.80(d, /=88 Hz, 1H),
0

Example 297 5-(1-(2-(1H-tetrazol-5-yphenyl)-1H-pyrazol-4-yl}-4-(4-chlorophenyl}-1-

methylpyridin-2(1H)-one.
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[01921 A nuxture of 2-(4-(4-(4-chlorophenyl)-1-methyl-6-oxo-1,6-dihydropyridin-3-vl)-1H-
pyrazol-1-yi)benzonitrile (80 mg, 0.21 mmol), sodium azide (140 mg, 2.1 mmol} and Cu804.5H;O
{10 mg, 0.04 mmol) in DMF (15 mL) was stirred at 130 °C overnight. A second portion of sodium
azide (140 mg, 2.1 mmol) and CuSO4 SHO (10 mg, 0.04 mmol) was added followed by additional
stirring at 130 °C overnight. The reaction was quenched with NHyCl and its pH adjusted to 9 with
aqueous NHsOH. It was then washed twice with DCM. The aqueous phase was acidified with HCI
{6N, aq.) and extracted with DCM. The organic layer was dried over NaxS0q, filtered and
concentrated under reduced pressure. The residue was purified by preparative HPLC to afford the
title compound (5 mg, 6% yield) as a yellow solid. 'H NMR (CD:0D, 400 MHz) § 7.82 (s, 1H),
7.80(d, J=8.8 Hz, 1H),7.73 (t, J=7.6 Hz, 1H), 7.65 (t, J= 7.6 Hz, 1H), 7.56-7.53 (m, 2H), 7.41
(d,J=8.4 Hz, 2H), 7.24 (d, J= 8.8 Hz, 2H), 7.03 (s, 1H), 6.54 (s, 1H), 3.65 (s, 3H). LCMS (M+H)"
430.

[0193] Examples 298-301 in Table 19 were prepared using the appropriate benzonitride in a

similar multi-step manner as Example 297,

Tabie 19
7 o MS
Example {Structure IUPAC Name "H NMR (ppm) o
(M+H)
(CD:0D, 400 MHz} 0
7.79-7.76 (m, 2H), 7.71-
U 7.67 (m, TH), 7.64-7.60
W L ) 1y, 1.049-1.0
Q}%N -N 4-(4-Methoxy-phenvl)-1- ,
e {m, 1H), 7.55(d, J = 7.6
S o methyi-S-{ 1-[2-(1H-tetrazol~ |
298 =4 N ~ Seyl)-phonyl]-1E 4 Hz, 1H}), 7.41 (5, 1H), 426
i -yi)}-phenyij-1H-pyrazol-4-
Ay 715 (d, J = 8.4 Hz, 2H),
AN yi}-1H-pyrndin-2-one
& 7.04 (s, 1H), 693 (d, J =
8.8 Hz, 2H}, 6.51 (s, 1H)},
3.83 (s, 3H), 3.64 (s, 3H).
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- :-iiN-.N (CD:0D, 400 MHz) o
N \
()ﬁ N’N 4-(4-Fluoro-phenyi)-1- 7.64-7.63 {m, ZH), 7.63-
N—N
- methyl-S-{ 1-[2-(1H-tetrazol- |[7.44 (m, 3H), 7.15-7.12 il
29¢ 113
S5-yly-phenyl}-1H-pyrazol-4-  {(m, 3H), 701 (1, /=838
yi}-1H-pyrndin-2-one Hz, 2H), 6.89 (s, H),
6.41 (s, 1H}, 3.54 (s, 3H).
(CD:0D, 400 MHz) o
I-Methyt-4-(1-methyl-1H- 7.77-7.75 {m, ZH), 7.67-
pyrazol-4-y1}-5-{ 1-{2-(1H- 7.65 (o, 1H), 7.61-7.56
300 tetrazol-5-yi)}-phenyl]-1H- (m, 3H), 7.51(d, /=44 |400
pyrazol-4-yl}-1H-pyridin-2-  [{Hz, 2H), 7.25 (s, 1H),
one 6.58 (s, 1H}), 3.82 (s, 3H),
3.49 (s, 3H).
(CD:0D, 300 MHz} 0
- {7.76-7.64 (m, 3H), 7.62-
4-Cyclopropyl-1-methyl-5-{1-
7.42 (m, 3H), 7.41 (s,
{2-(1H-tetrazol-5-yl}-phenyl}-
301 ‘ 0 HHD, 6.07 (s, TH), 3.55 (5, |360
1H-pyrazol-4-yl}-1H-pyridin~- |
3H), 1.59-1.00 {m, 1H)},
Z2-one
0.99-0.96 {m, ZH), 0.72-
0.70 (m, 2H).

Example 302: N-{2-[4-(4-Cyclopropyl-1-methyl-6-ox0-1,6-dihydro-pyndin-3-yl }-pyrazol-1-vi}-

benzoyl }-methanesulfonamide.

[0194] To a mixture of 2-[4-(4-cyclopropyl-1-methyl-6-oxo-1,6-dihydro-pyridin-3-yl}-pyrazol-
I-yl}-benzoic acid (50 mg, 0.15 mmol), methanesulfonamide (18 mg, 0.18 mmol) and DMAP (27

235



WO 2018/195155 PCT/US2018/028097

mg, 0.22 mmol} in DCM (8 mL) cooled with an ice/water bath was added EDCI (43 mg, 0.22
mmol ). The reaction mixture was allowed to slowly warm up to room temperature and stirred
overnight. It was then treated with aquecus HCI (3.0 N) and extracted with DCM (25 mLx3}. The
combined organic layers were washed with brine (35 mLx35), dried over Na:SOy and filtered. The
filtrate was concentrated under reduced pressure. The residue was purified by preparative-HPLC 1o
afford the title compound (6 mg, 0.01 mmol) as a white solid. 1H NMR (CD;0D+CDCl;, 400
MHz) 6 8.06 (s, 1H), 7.83 (s, 1H), 7.71 (s, 1H), 7.63-7.59 (m, 2H), 7.58-7.56 (m, 1H), 7.50-7.48 (m,
1H), 6.15 (s, 1H), 3.56 (s, 3H), 3.19 (s, 3H), 1.96-1.93 (m, 1H), 1.11-1.07 (m, 2H), 0.86-0.83 (m,
2H). LCMS (M+H)Y 413,

[0195] Examples 303-304 in Table 20 were prepared using the appropriate sulfonamide in a

similar multi-step manner as Example 302,

Tabie 20
MS
Example |Structure IUPAC Name H NMR (ppm}
(M+H)
(DMSO-dg, 400 MHz) 6
12.1 {br, 1H)}, 8.37 (5,
1H), 7.87 (s, 1H), 7.82 (s,
Bthanesultonic acid 2-[4-(4-  [1H), 7.70-7.68 (m, 1H),
303 cyclopropyl-1-methyl-6-ox0- [7.59-7.42 {m, 3H), 6.00 07
42
L6-dihydro-pyridin-3-yl)- (s, 1H), 3.42 (s, 3H),
pyrazol-1-yll-benzoylamide {3.31-3.17 (m, 2H), 1.92-
1.88 (m, 1H), 1.28-1.24
{(m, 3H), 1.01-0.96 {m,
2H), 0.77-0.73 (m, 2H).
(DMSO-dg, 300 MHz) 6
o n {118 (s, 1H), 832 (s, 1H),
N-{{ dimethylamino)sulfonyi}- B 7
7.90 (s, 1H), 7.79 (s, 1H),
{2-[4-(4-cyclopropyl-1-
, 7.69-7.65 {m, 2H), 7.57-

304 methyl-6-0x0(3- 7 442
o dy)) Lyliph 7.54 (m, 1H), 7.50-7.47
wdropyridyl Ypyrazolyljphen

, (m, 1H}, 6.01 (s, I1H)},
yi}icarboxamide ‘
3.43 (s, 3H), 2.85 (s, 6H),
1.93-1.85 (m, 1H), 0.99-
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0.95 (m, 2H), 0.78-0.71
(m, 2H).

Example 365 3-(4-(1,'~dimethyl-2' 6-dioxo-1,1'2' 6-tetrahydro-[4,4'-bipyridin}-3-yl)-1H-pyrazol-
I-y1}-4-methoxybenzonitrile.
Step 1. 3-(4-(4-chloro-1-methyl-6-ox0-1,6-dihydropyridin-3-yl)-1H-pyrazol-1-yl}-4-

methoxybenzonitrile.

[0196] To a solution of 4-chloro-1-methyl-5-(1H-pyrazol-4-ylipyridin-2(1H}-one (400 mg, 1.9
mmol} and (5-cyano-2-methoxyphenyhboronic acid (677 mg, 3.8 mmol) in DCM (20 mL) was
added Cu(OAc) (760 mg, 3.8 mmol} and pyridine (10 mL). The mixture was stirred at room
temperature overnight under an oxygen atmosphere. The reaction was diluted with DCM and
washed with ammonium hydroxide. The organic phase was dried over NaxSQOy, filtered and
concentrated under reduced pressure. The residue was purified by silica gel column chromatography
to afford the title compound (100 mg, 15% vyield) as a white solid.

Step 2: 3-(4-(1,1'-dimethyl-2",6-dioxo-1,1",2" 6-tetrahvdro-{4,4'-bipyridin]-3-y1)- 1H-pyrazol-1 -

yi-4-methoxybenzonitrile.
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[0197] To a solution of the title compound from Step 1 (30 mg, 6.09 mmol} and (1-methyl-2-
oxo-1,2-dihydropyridin-4-ylboronic acid (20 mg, 0.132 mmol) in a dioxane/water mixture (10
ml./2 mL) was added Pd(PPhs}s (10 mg, 0.1 eq) and NaxCOs (18 mg, 0.18 mmol). The mixture was
stirred at 90 °C for three hours. It was then cooled down to room temperature, diluted with DCM
and washed with a saturated NH4C] aqueous solution. The organic phase was dried over NaxSOy,
filtered and concentrated under reduced pressure. The residue was purified by preparative TLC to
afford the title compound (22 mg, 60% yield) as a yellow solid. "H NMR (CDCls, 400 MHz) 3 8.12
(d,J=2.0Hz, 1H),7.87 (s, 1H), 7.59 (dd, J= 8.4, 2.0 Hz, 1H), 7.49 (s, 1H), 7.41 (s, 1H), 7.19(d, J
= 6.8 He, 1H), 7.09 (d, J= 8.8 Hz, 1H), 6.59 (s, 1H), 6.55 (d, J= 1.6 Hz, 1H), 588 (dd, /=72, 2.0
Hz, 1H), 3.95 (s, 3H), 3.64 (s, 3H), 3.53 (s, 3H). LCMS (M+H)" 414.

[0198] Examples 306-307 in Table 21 were prepared using the appropriate boronic acid in Step

2 in a similar multi-step manner as Example 305.

Table 21
MS
Example | Structure TUPAC Name 'H NMR (ppm) M
VEHE)
(CDCls, 400 MHz) 6
8.10-8.09 (m, 2H), 7.62
(s, 1), 7.57 (dd, J= B 8,
Me
- :}zo 4-Methoxy-3-[4-(6-methoxy- |2.0 Hz, 1H), 7.44 (d, J =
306 @ b |1-methyl-6-oxo-16" 5.6 Hz, 2H), 7.37 (dd, J = "
VN/Q}: dihydro-[3,4'bipyridinyi-3'~ {88, 2.4 Hz, 1H}, 7.06 {d,
f‘“\ﬂ; ‘ yl)-pyrazol-1-vl}-benzonitrile |J=8.8 Hz, 1H), 6.69 (d,
J=88 Hz, 1H}, 6.62 (s,
1H), 3.95 (s, 3H), 3.87 (s,
3H), 3.65 (s, 3H).
(CDCls, 400 MHz) 6 8.09
o M ©d, J=2.0 Hz, 1H), 7.56
N )wa 3-{4-[4-(4-Chloro-phenyl)-1-
L ﬂ (dd, J=8.4, 2.0 Hz, 1H),
Nty methyl-6-ox0-1,6-dihydro- 7
307 % /@C‘ o o 17.49(s, 1HD), 7.45(d, J= |417
AN ! pyridin-3-yl}-pyrazol-1-yl}-4-
77 o 5.6 Hz, 2H), 7.35-7.33
- methoxy-benzonitrile ,
c (m, 2H), 7.18-7.16 (m,
2H), 7.05 (d, /= 8.8 Hz,
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1H), 6.60 (s, 1H), 3.85 (s,
3H), 3.65 (s, 3H).

Example 368 6-methoxy-1"-methyl-5'-(1-(1-phenylethyl)- 1H-pyrazol-4-y1}-[3,4"-bipyridin]-

O

2'{1"H)-one.

N
N—

(01991 A mixture of 6-methoxy-3-pyridinyiboronic acid (38.02 mg, 0.25 mmol}, 4-chloro-1-
methyl-5-1-(1-phenylethyDpyrazol-4-yl]pyridin-2-one (60 mg, 0.19 mmol) and Pd{(PhkP]s (22
g, 0.02 mmol) in 1,4-dioxane (1.2748 mL) and 2M (aq) sodium carbonate (0.29 mL, 0.57 mmol)
was purged with nitrogen. The vial was sealed and heated to 80 °C for 14 h. The mixture was
cooled to room temperature, diluted with MeOH (1 roL) and filtered through a 2A syringe
filter. The filtrate was purified by preparative HPLC {(10-100% ACN/0.01% formic acid) to atford
the title compound (47 mg, 0.11 mmol) as a tan solid. 1H NMR (400 MHz, DMSO-d6) & 798 -
BOO(m, TH)Y, 778-790(m, 1 H),736-745(m, 2H), 722-735 (m, 3 H), 7.14 - 721 (m, 1 H),
703-713(m, 2H), 667-676{(m, 1 H),635-641(m, 1 H), 545-555(m, 1 H), 3.83 - 3.89 (m,
3H) 3.45-352(m, 3 H), 1.65-1.74(m, 3 H). LCMS (M+H)" 387,

[0200] Examples 309-313 in Table 22 were prepared using the appropriate pyrimidine or

pyridine boronic acid derivative in a similar manner as Example 308.
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Table 22
MS
Example |Structure IUPAC Name "H NMR (ppm)
{(M+H)
TH NMR (400 MHz,
DMSO-d6) & 798 -8.15
(m, 2 H), 7.76 - 7.83 (m,
t-methyl-4-(2- ‘ ,
_ o FH), 757 -764(m, 1
(methylamino)pyrimidin-5- ,
09 [}-5-(1-(1-phenylethyl)-1H . 728739 m, SHD.
36K y-5-(1-(1-phenylethyi)-1H- 4 ’ :
- 7.09-716(m, 2 H}, 6.35
pyrazol-4-yDpyridin-2(1H)-
-644 (m, 1 H), 550 -
one
561(m, 1 H),343-349
(m,3H) 2.78-2.85(m,
3H), 1.70- 177 (m, 3 H)
1H NMR (400 MHz,
DMSO-d6) & 7.84 - 789
m, I H), 7.52 - 7.59 (m,
N\ ( ) ) | (
- _ , 2H) 723-736(m, 4
L 1-dimethyl-5-(1-(1- ,
‘ H), 7.05-7.13 (m, 2 H),
phenylethyl}-1H-pyrazol-4-
310 T 630 -634 (m, 1 H), 6.23 |387
yi)-[4,4-bipyridine]- 7
o -627{(m, 1 H), 582 -
2,2(1H, 1'H)-dione
580 (m, 1 H), 548 -559
{m, 1 H), 3.45-3.50(m,
3H),338-342(m,3
H), 1.69-1.77 (im, 3 H)
TH NMR (400 MHz,
DMSO-d6) & 7.99-8.15
4-(2-(ethylaminoypyrimidin-S-{(m, 2 H), 7.76 - 7.81 {m,
yh-1-methyl-5-(1-(1- TH), 758-764(m, 1
311 401

phenylethyl)-1H-pyrazol-4-
yhpyridin-2(1H}-one

H), 7.38 - 7.44 (m, 1 H),
7.29-7.36(m, 2 H), 7.22
-7.29(m, 2 H), 7.09 -
7.17 (m, 2 H), 6.36 - 6.43
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(m, 1 H), 549 -5.61 (m,
1H),341-352(m,3
H}),3.25-331 (m, 2 H),
168 -1.79 (m, 3 H), 1.06
-1.19{m, 3 H)

1H NMR {400 MHz,
DMSO-d6) & 8.08 (brs,

bipyridin}-2'(1'H}-one

@X/ 4-(2-((2~ 2H), 780 (s, 1 H), 7.60
—{ - methoxyethyDamino)pyrimidi [(s, 1 H), 723 -742 (m, S
NN
312 iﬁm‘r&/\ﬂx n-5-yl)-1-methyl-5-(1-(1- H), 7.13 (m, 2 H), 6.40 (5,431
/N/ ) e phenylethyl})-1H-pyrazol-4- {1 H}, 555 (m, 1 H), 3.42
E yhpyridin-2(1H}-one -349(m, 7H),3.21 -
329{(m,3H), 1.73(m, 3
H)
TH NMR (400 MHz,
DMSO-d6) 6 797 -8.04
(m, 1 H), 782 - 7.88 (i,
TH), 736-745(m, 2
) H), 7.22 - 734 (m, 3 H),
N 6-(3- _ ,
- _ ' 7.14-720(m, 1 H), 7.04
(dimethylamino}propoxy)-1'-
Nt | -7.11 {m, 2 H), 6.66 -
313 N Ayt methyl-5'-(1-(1 -phenylethyl)- 458
A AN ] 6.73 (m, 1 H), 6.34 - 6.41
v M 1H-pyrazol-4-y1}-[3,4'- B
! (m, 1 H), 544 - 556 (m,

1H), 423 - 432 (m, 2
H), 3.49 (s, 3 H), 2.39 -
247 (m, 2 H), 2.21 (5, 6
H), 1.82 - 1.94 (m, 2 H),
1.65 - 1.74 (m, 3 H)

Example 314 5-(1-(2-chiorophenyl}-1H-pyrazol-4-y1)-1, U-dimethyl-[4,4-bipyridine}-2,2' (1 H, 1'H)-

dione.

Step 1 4-chloro-5-{1-(2-chlorophenylpyrazol-4-yl}-1-methyl-pyridin-2-one.
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02017 A mixture of 5-bromo-4-chloro-1-methyl-pyridin-2-one (1060 mg, 0.45 mmol), [1-(2-
chlorophenyl)pyrazol-4-yliboronic acid (110 rug, 0.49 mmol), and 1,1~
bis(diphenylphosphinoiferrocenedichloro palladium(1l} dichloromethane complex (263 mg, 0.04
mmol) in I 4-dioxane (2.7 mL) and 3.5 M K3PO4 (0.3 mL, 1.05S mmol} was bubbled with nitrogen
for 5 min. The sealed vial was heated to 75 °C for 8 h. After the mixture was cooled to room
ternperature and diluted with BEtOAC and water, it was filtered through a short celite plug. The
aqueous layer was separated and extracted with EtQOAc (3 x 15 ml). The combined organic layers
were washed with brine, dried over sodium sulfate and filtered. The resulting residue was purified
by silica gel column chromatography using a gradient of MeOH (0 to 2% tor 17 mun, 2~-10% for 7
min} in BCM. Appropriate fractions were combined and concentrated under reduced pressure to
afford the title (60 mg, 0.19 mmol) as a tan solid. 'H NMR (400 MHz, DMSO-ds) 6 ppm 8.34 - 8.39
(s, 1H),810-8.13 (s, 1 H), 7.95-7.99 (s, 1 H), 7.68 - 7.73 (m, 1 H), 7.61 - 7.67 (m, 1 H), 7.48 -
7.58 (m, 2 H), 6.67 - 6.72 (s, 1 H), 3.46 - 3.50 (s, 3 H). LCMS (M+H)" 320.

Step 2. S-(1-(2-chloropheny!}-1H-pyrazol-4-yh)-1,1'-dimethvl-{4,4'-bipyridine}-2,2'(1H, 1'H)-

Qe

NN
Q\‘;) N
7 | A '\0
N

o

dione.

-~

[0202] The uitle compound was prepared in a manner similar to Example 305, Step 2, by
substituting the title compound from Step 1 for 3-(4-(4-chloro-1-methyl-6-oxo-1,6-dihydropyridin-
3-yh)-1H-pyrazol-1-yi)-4-methoxybenzonitrile and running the reaction at 78 °C. 1H NMR {400
MHz, DMSO-d6) 6 ppm 8.00(s, 1 H), 783 (s, L H}, 7.62 - 770 (m, 3 H), 7.43 - 7.58 (m, 3 H), 637
(s, 1 H), 627 -632(m, 1 H), 5.95-6.01 {m, 1 H), 3.51 (s, 3 H), 3.41 (5, 3 H). LCMS (M+H}) 393,
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[0203] Examples 315-320 in Table 23 were prepared using the appropriate pyrimidine or

pyridine boronic acid derivative and substituted pyrazole in a similar multi-step manuer as Example

314
Tabie 23
MS
Example {Structure HOPAC Name 'H NMR (ppm) ;
(M-+H)
TH NMR (400 MHz,
- DMSO-d6) 6 8.48 (5,2
-G
Q 5-(1-(Z-chlorophenyl)-1H- H), 7.99 (s, 1 H}, 7.79 (5,
N—N
) razol-4-yl}-4-(2- FH), 762-767(m, |
314 N Ao py yi-4-( ), (m, 204
> E Ay N methoxypyrimidin-S-yi}-1-  [H), 7.58 - 7.60 (m, 1 H),
AN methylpyridin-2(1H}-one 7.44 -7.55(m, 3 H), 6.54
© (s, 1H), 3.92 (s, 3 H),
352(s, 3 H)
TH NMR (400 MHz,
DMSO-d6) 8797 (s, 1
5-(1-(2-chlorophenyl)-1H-  {H), 7.89-7.93 (m, 1 H),
| pyrazol-4-yl)-6-methoxy-1',5- {7.61 - 7.67 (m, 2 H), 7.42 10
316 407
dimethyl-[3.4-bipyridin]- -7.55(m, 4 H), 734 -
2'(1'H)-one 738 (m, 1 H), 640 (s, 1
H), 3.88 (s, 3 H), 3.51 (s,
3H), 208 (s, 3 H)
TH NMR (400 MHz,
DMSO-d6) 6 8.09 (m, 1
5-(1-(Z-chlorophenyl)-1H-
H), 7.98 (s, 1 H}, 7.67 (5,
pyrazol-4-yi)-2'-methoxy-1- 7 7 B
317 o TH), 764 (m, 1 H), 7.44 393
methyl-[4, 4-bipyridin]-2(1H)-
-7.55(m, 5 H), 681 (m,
one - 7
1 H}, 643 (s, 1 H), 386
(5,3H),352(,3H)
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TH NMR (400 MHz,
DMSO-d6) 6 7.96 (5, 1
5-(1-{Z-fluorophenyl}-1H- H), 791 (s, 1 H), 7.71 (m,
N pyrazol-4-yi-1,1-dimethyl- {1 H), 7.60 {(m, 1 H), 7.52 .
318 {44 -bipyridine]-2,2(1H, 1'H)- (s, 1 H), 7.25 - 741 (m, 3 37
dione H), 6.30(s, 1 H}, 6.24 (m,
TH), 592 (m, 1 H), 3.44
{(s,3H),336(s, 3 H)
TH NMR (400 MHz,
DMSO-d63 6 7.24 - 731
(m, 1 H), 7.15-7.21 (m,
5'-{1-(2-fluorophenyl}-1H- T H), 698-703 (m, 1
310 pyrazol-4-yl}-6-methoxy-1'-  [H), 6.89-697 (im, 1 H), 179
methyl-{3,4"-bipyridin}- 6.68 -6.75 (m, 1 H), 6.48
2'{(1'H}-one -6.67 {m, 4 H}, 595 -
6.02 (m, 1 H), 5.56-5.63
(m, 1 H), 3.02-3.08 (m,
3H), 266-273(m, 3 H)
TH NMR (400 MHz,
(%;%f”e: S(1-2-fluorophenyl)-1H- DMSO-d6) § S.i@z (s, 2
N-N H), 7.94 (s, L H), 7.87(
320 N Ao pyrazol-4-yl}-442- m, 1H), 769 (m, L H), |378
P methoxypyrimidin-S-yi}-1- i o o
AN E methylpyridin-2(1H}-one 723740 m, 4 1), 648
0 (s, 1 H),3.86 (s, 3 H),
345(s,3 H)

Example 321 5-(1-(2-hydroxycyclohexyl)-1H-pyrazol-4-yl}- 1 -methyl-4-phenylpyridin-2(1H}-one.
Step 1. 4-chioro-5-(1-(2-hydroxyeyclohexyl)- 1 H-pyrazol-4-yl}-1-methyipyridin-2{(1H}-one.
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[02047 A nuxture of 4-chloro-1-methyl-S-(1H-pyrazol-4-yDpyridin-2-one (209 mg, 1 mmol}, 7-
oxabicyclo[4.1.0theptane (0.2 mL, 2 mmol) and ytterbium (1) trifluoromethanesulfonate (62 mg,
0.10 mmol) was stirred at rt for 15 min before being heated to 40 °C for 2 h. The mixture was
dituted with DCM (2 mL), capped and stitred at 45 °C for 12 h. LCMS analysis shows evidence of
the desired product as a major peak. The mixture was diluted with DCM and water, and filtered.
The organic layer was separated, dried over sodium sulfate, filtered and conceuntrated in vacuo. The
resulting residue was purified by silica gel column chromatography (2.5 % MeCH followed by 2.5-
10% MeOH in DCM. Appropriate fractions were combined and concentrated under reduced
pressure to afford the title compound (250 mg, 0.80 mmol) as a colourless solid. LCMS (M+H)"
308,

Step 2: 5-(1-(2-hydroxycyclohexyl}-1H-pyrazol-4-yl}-1-methvi-4-phenylpyridin-2{ 1 H)-one.

[0205] A mixture of the title compound from Step 1 (65 mg, 0.21 mmol), phenylboronic acid
(34 mg, 0.28 mmol) and PA(PPhs ) (25 mg, 0.02 mmol) was combined in an 8 mi vial with stir bar;
the dry mixture was diluted with 1 4-dioxane (1.4 mL} and 2M (aq) sodium carbonate (0.32 mL,
0.64 mmol). After bubbling the stirred suspension for 5 min, the vial was sealed and heated to 80
°C for 14 h. The mixture was diluted with MeOH (1 mL) and filtered through a 2A syringe
filter. The filtrate was purified by silica gel column chromatography (10-60% for 12 nun followed
by 60 -100% for 3 min of ACN/0.1% formic acid). Appropriate fractions were collected and
concentrated in vacuo to afford the titled compound (14 mg, 0.04 mmol) as a light pink solid. 'H

NMR (400 MHz, DMSO-d6) 6 ppm 6.99 - 7.06 {m, 1 H), 6.49 - 6.58 (m, 3 H), 6.34 - 6.40 (m, 2 H),
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627-632(m, 1H),610-617(m, 1 H},544-550(m, 1 H),3.75-383(m, 1 H), 2.79 - 2.91 (m,
PH)Y, 265-270(m, 3 H), 0.71 - 112 (m, 5 H), 0.34 - 0.49 (m, 3 H). LCMS (M+H)" 350.
Example 322 2-chloro-6-[4-[4-[ 2-(cyclopropylamino)pyrimidin-5-vl|-1-methyl-6-0x0-3~
pyridylipyrazol-1-vlibenzonitrile.

Step 1: 2-chloro-6-(4-(4,4,5,5-tetramethyl-1,3 2-dioxaborolan-2-yi)- 1 H-pyrazol-1-

yhbenzonitrile.

Y
Sad

[0206] To a stirred solution of 4-(4,4,5,5-tetramethyl-1,3,2-dioxaborclan-2-y1)}-1H-pyrazole (5
g, 25.8 mmol) in DMF (10 mL} at 0 °C under a nitrogen atmosphere was added NaH (2.58 g, 107.5
mimol} portion wise. The resulting mixture was stirred for 20 min followed by addition of 2-chloro-
o-fluoro-benzonitrile (4.8 g, 30.9 mmol). The mixture was stirred at room temperature for 3 h. The
reaction mixture was quenched by addition of water (300 ml.) at O °C. It was then extracted with
EtQAc (5500 mL). The combined organic lavers were washed with brine, dried over Na:504 and
concentrated under reduced pressure to afford a 3 grams of the crude) of the crude title compound.
LOMS (M+H) 330,

Step 2. 2-chloro-6-[4-(4-chloro-1-methyl-6-oxo0-3~-pynidybpyrazol-1-ylbenzonitrile.

[0207] To a solution of the title compound from Step 1 (1.3 g, 3.9 mmol), 5-bromo-4-chlore-1-

methyl-pyridin-2-one (1.17 g, 5.3 mmol}, KsP04 (2.79 g, 13 1 mmol) in water (18 mL) and 1 4-
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dioxane {90 mL} was added Pd{dppt)Cl, (769 mg, 1.1 mmol) under a nitrogen atmosphere. The
resulting mixture was stirred at 80 °C for 2.5 h. Tt was then cooled down to room temperature,
diluted with water and extracted with EtOAc¢. The combined organic layers were concentrated under
vacuum. The residue was purified by silica gel column chromatography with a DCM/MeQOH
mixture (40/1) to afford 500 mg of the title compound (500 mg, 37%) as a yellow solid. LCMS
(M+H)" 345.

Step 3 S-bromo-N-cyclopropyl-pyrimidin-2-amine.

H
N, N

QY

BrA\V N

[0208] To a solution of 5-bromo-2-chloro-pyrimidine (2 g, 10.3 mmol) in ethanol (20 mL) at
room temperature was added cyclopropylamine (1.18 g, 20.7 mmol}. The resulting mixture was
stirred at 80 °C overnight. The reaction mixture was diluted with EtOAc and washed with a
saturated NaHCQO; aqueous solution. The organic layer was dried over sodium sulfate and
concentrated under reduced pressure. The residue was purified by silica gel colurmn chromatography
to afford the title compound (1.9 g, 86% yield) as a white solid. LCMS (M+H)" 214,

Step 4: N-cyclopropyl-5-(4,4,5 S-tetramethyi-1,3 2-dioxaborolan-2-ylpyrimidin-2-amine.

H
No_N
v
O N
B
0

%

(02097 A mixture of 5-bromo-N-cyclopropyl-pyrimidin-2-amine (600 mg, 2.8 mmol), 4,4,5,5-
tetramethyl-2-{4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yi)-1,3,2-dioxaborolane (1.1 g, 4.2 mmol},
potassium acetate (550 mg, 5.6 mmol} and PACL(PPh:): (393 mg, 0.56 mmol} in 1 4-dioxane (20
ml.} under a nitrogen atmosphere was stirred overnight at 80 °C in a sealed tube. The solvent was
removed under reduced pressure and the residue was purified by silica gel column chromatography
to afford the title compound as a yellow solid. LCMS (M+H)" 180 (M-pinacol).

Step S: 2-chloro-0-{4-[4-[2-(cyclopropylamino)pyrimidin-5-yi}-1-methyl-6-ox0-3-

pyridylipyrazol-1-ylibenzonitrile.

247



WO 2018/195155 PCT/US2018/028097

[02107 A mixture of the title compound from Step 2 (100 rug, 0.29 mmol), the title compound
from Step 4 (227 mg, 0.87 mmol), NaxCOs (92 mg, 0.87 mmol), Pd(PPhs)s (67 mg, 0.06 mmol) in
1,4~dioxane (15 mL) and water (3 mL) 1n a sealed tube was degassed and stirred under nitrogen
at 80 °C for 2.5 h. The reaction mixture was diluted with water, extracted with ethyl acetate and
washed with brine. The organic layer was dried over sodium sulfate and concentrated under reduced
pressure. The residue was purified by preparative-HPLC to afford the title compound as a white
solid {29.4 mg, 22 %). 1H NMR (CD30D, 400 MHz) § 88.32 (d, 2H), 8.15 (s, 1H), 7.91 (s, 1H),
7.80-7.67 (mn, 4H), 6.65 (S, 1H), 3.66-3.48 (m, 3H), 2.71 (s, 1H), 0.89-0.84 (d, 2H), 0.67-0.63 (d,
2H). LCMS (M+H)" 444,

[0211] Examples 323-338 in Table 24 were prepared using the appropriate pyrimidine boronic

acid pinacol ester and substituted benzonitrile in a similar multi-step manner as Example 322

Table 24

MS
Example {Structure IUPAC Name "H NMR (ppm) o
(M+H)
TH NMR (400 MHz,
DMSO-d6) 6 827-831
o {m, 1 H), 8.09-8.21 {m,
o= 2-(4-(4-(2-
\ 4 . o ZH) 799-803(m, 1
NN (ethylamino)pyrimidin-5-yl)- o
Y ﬁ\/ ’ H), 7.92-796(m, 1 H),
323 “ I-methyl-6-ox0-1,6~ ' ] 398
AN N ‘ _ 782-78%(m, 1 H}, 7.71
o dihydropyridin-3-yl)-1H-
Y o -7.76{(m, 1 H), 7.54 -
o pyrazol-1-ylibenzonitrile B
7.62(m,2H),739-747
{m, 1 H), 643 -6.50 (m,
T H), 347-353(m, 3
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), 3.25-3.31 (m, 2 H),
1.06 - 1.14 {m, 3 H)

2-(4-(4-(2-((2-

methoxyethyDamino)pyrimidi

1H NMR (400 MHz,
DMSO-d6) & 7.44 - 7.47
(m, 1 H), 7.27 - 7.37 (m,
2H), 7.15-7.20 (m, 1
H), 7.09 - 7.13 (m, 1 H),
6.99 - 7.06 (m, 1 H), 6.88

R ; H
324 !‘/\ f“\ir"’\/\e/ n-5-yi}-1-methyl-6-0x0-1,6- 428
o NN ‘ o -6.93(m, 1 H),6.72 -
n dihydropyridin-3-yl)-1H-
& o 6.78 (m, 2 H), 6.56 - 6.62
pyrazol-1-yDbenzonitrile
(m, 1 H), 5.62 - 5.66 (m,
1 H), 266-270(m,3
H), 2.58-2.63 (m, 4 H),
238-242(m,3 H)
(CD:01, 300 MHz) 0
Cl
Cg‘ N 2-chloro-6-(4-{4-(2- 8§31 (s, 2H), 8.18 (s, 1H),
\ "(N___N {ethylamino)pyrimidin-5-yb)- {7.92 (s, 1H), 7.87-7.75
325 S ENYQ\/ I-methyl-6-0x0-1,6- (m, 1H), 7.77-7.66 (m, |432
a
= | SN dihydropyridin-3-yl)-1H- 3H), 6.66 (s, 1H), 3.68 (s,
N . . I ‘
I pyrazol-1-ylibenzonitrile 3H), 3.53-3.39 (m, 2H),
O
126 (t, J=772Hz, 3H).
(C3:0D, 300 MHz) 6
( 830(s,2H), 817(d, I =
o 2-chioro-6-{4-(4-(2-({2~
~ 0.7 Hz, 1H), 7.92 (s, 1H),
=N . . . e qe
NA methoxyethyhamino)pyrimidi ,
7 N - 17.84-7.76 (m, 1H), 7.74-
326 b n-5-y)-1-methyl-6-0x0-1,6- 462

dihydropyridin-3-yl)-1H-

pyrazol-1-ylibenzonitrile

7.66 (m, 3H), 6.65 (s,
1H), 3.68 (s, 3H), 3.65-
3.55 (m, 4H), 3.38 (s,
3H).
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(DMSO, 300 MHz) &
8.31 (s, 1H}, 8.15 (s, 2H)
7.93 (s, 1H}, 7.85 (1,
e 2~chloro-6-(4-(4-(2- J=8 1Hz, 1H), 7.79 (d,
&%ﬂ {{cyclopropylmethyhaminoyp [J=8.2Hz, 1H), 7.72 (d,
NN .
327 8 /N.YE\/A yrimidin-5-yl)-1-methyl-6-  [J=8.1Hz, 1H),7.64- 458
' !
P&//L\;KL\’N oxo-1,6-dihydropyridin-3-yl}- {7.61(m,2H) 6.47 (s, 1H),
7:( TH-pyrazol-1-yhbenzonitrile [3.50 (s, 3H), 3.16 (4,
J=6.7Hz, 2H), 1.09-1.03
(m, 1H), 0.41-0.33 (m,
2H), 0.21-0.17 {(m, 2H)
(CD:0, 300 MHz) &
2-chloro-6-{4-(4-(2- §33(s,2H), 8.16(d, I =
{dimethylamino)pyrimidin-5- {07 Hz, 1H}, 7.91 (s, 1H),
328 yi)-1-methyl-6-ox0-1,6- 7.84-7.76 (m, 1H), 7.75- |432
dihydropyridin-3-yl)-1H- 7.68 (m, 3H), 6.65 (s,
pyrazol-1-ylibenzonitrile 1H), 3.68 (s, 3H}, 3.25 (s,
OH).
(CD:0D, 300 MHz) o
832 (s, 2ZH), 818 (s, 1H)
- 2-chloro-6-{4-(4-(2-
<;J>~~E5N ‘ 1793 (s, 1H), 7.83-7.69
X Jf\ {cyclopentylamino)pyrimidin-
NN " (m, 4H), 6.67 (s, 1H),
320 N M 5-yh}-1-methyl-6-0x0-1,6- 7 7 472
TV O _ 428-420 (m, 1H), 3 68
cr dihydropyridin-3-yl)-1H-
,«N\(” o (s, 3H), 2.09-1.97 (m,
& pyrazol-1-ylibenzonitrile 7 , B
ZH), 1.82-1.73 (m, 2H),
1.68-1.59 (m, 4H)
cl
= _\ 2-chloro-o-(4-( 1-methyl-6- (CD:0D, 400 MHz) 6
N4 oxo-4-(2-{pyrrolidin-1- 8.35 (s, 2H}, 8.17 (s, 1H),
AN ™
330 \\) /N\EY,NFV) yhpyrimidin-5-yi)-1,6- 792 (s, IH), 785-776  |458
r@/&/“ dihydropyridin-3-v1)-1H- {m, 1H), 7.78-7.67 (m,
N
g I pyrazol-1-ylibenzonitrile 3H), 6.67 (s, 1H), 3.68 (s,
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3H), 3.67-3.39 (m, 4H),
2.13-2.04 (m, 4H)

(CD:0D, 300 MHz) 8

Ci
- \ 2-chioro-6-{4-(4-(2- 8.31 (s, 2H}, 8.18 (s, I1H)
é—f/\ _ (isopropylamino)pyrimdin-5- {7.92 (s, 1H), 7.83-7.60
N-N
331 o /N\n,ﬁ\r yl)-1-methyl-6-0x0-1,6- (m, 4H), 7.61-735 (m, |446
;]/(\ N dihydropyridin-3-yl)-1H- TH), 6.66 (s, 1H), 4.20-
/N e . r -
i pyrazol-1-ylibenzonitrile 411 {m, 1H), 3.67 (5,
3H), 1.20-1.14 (m, 6H)
e (CD;0D, 300 MHz) &
; 2-chloro-6-(4-(1-methyi-4-(2-
, o 838(s,2H), 8.18(d,J=
(methylamino)pyrimidin-5-
o {08 Hz 1H), 7.94 (s, 1H),
332 yi)-6-0x0-1,6-dihydropyridin- 418
792 -7.61 (m, SH), 6.68
3-y1)-1H-pyrazol-1- , ‘ , ‘
O (s, 1H), 3.68 (s, 3H}, 3.03
yibenzonitrile 7
(s, 3H}.
(CD:01, 400 MHz) 0
§33(s,2H), 8.19(d, J=
2-[4-[4-]2~ 0.7 Hz, 1H}, 7.92 (s, 1H]},
(ethylamino)pyrimidin-5-yi}- {7.91-7.80 (m, 1H), 7.75
333 t-methyl-6-0ox0-3- (s, 1H), 7.68-7 .60 (m, 416

pyridylipyrazol-1-yl}-6-

fluore-benzonitrile

1H}), 7.47-7.37 {(m, 1H},
6.66 (s, 1H), 3.68 (5, 3H),
3.52-3.42 (m, 2H), 1.31-
1.22 (m, 3H).
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334

2-[4-{4-[2-
(dimethylamino)pyrimidin-5S-
yi}-1-methyl-6-ox0-3-
pyridylipyrazol-1-yl}-6-

fluore-benzonitrile

(CD;0D, 400 MHz) &
8.23 (s, 2H), 8.18 (s, 1H),
7.90-7.79 (m, 2H), 7.61
(d, J=9.3 Hz, 2H), 7.45-
7.36 (m, 1H), 6.60 (s,
1H), 3.67 (s, 3H), 3.19 (s,
6H), 2.05 (s, OF).

416

2-chloro-6-{(4-(1-methyl-4-(2-
morpholinopyrimidin-5-yl1}-6-
oxo-1,6-dihydropyridin-3-yl})-

tH-pyrazol-1-yhbenzontrile

(CD:0D, 400 MHz) 5
§.27 (s, 2H), 8.15 (s, 1H),
7.87 (s, 1H), 7.79 (dd, J =
9.1,7.2 He, 1H), 7.74-
7.66 (m, 2H), 7.63 (s,
1H), 6.62 (5, 1H), 3.82
(dd, J = 5.5, 3.7 Hz, 4H),
3.74 (1, J = 4.7 Hz, 4H),
3.67 (s, 3H).

474

336

2-fluoro-6-[4-] 1-methyi-6-
oxo-4-(2-pyrrolidin-1-
ylpyrimidin-S-y1}-3-
pyridyltipyrazol-1-

yijbenzonitrile

(CD;0D, 400 MHz) &
8.21¢d, .J= 179 Hz, 3H),
7.86 (d, J=8.6 Hz. 1H),
7.83 (dd, J= 8.4, 6.1 Hz,
1H), 7.63 (d, J=4.5 Hz,
1H), 7.61 (d, J= 1.0 Hz,
OH), 7.45-7.36 (m, 1H),
6.61 (s, 1H), 3.67 (s, 3H),
3.61-3.53 (m, 4H), 2.07-
1.98 (m, 4H).

337

2-chloro-6-(4-(1-methyi-4-(2-
{(4-methylpiperazin-1-
yhpyrimidin-3-yl)-6-oxo0-1,6-
dihydropyridin-3-yb)-1H-

pyrazol-1-ylibenzonitrile

(DMSO-d6, 400 MHz) 6
9.97 (s, 1H}, 8.34 (s, 3H},
797 (s, IH), 788 (¢, I =
82 Hz, 1H), 7.83-7.71
{m, ZH), 7.61 (s, 1H),
650 (s, 1H), 4.72(d, J =

487
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14.4 Hz, 2H), 3.52 (s,
SH), 3.34 (s, 2H), 3.26 (s,
2H), 3.06 (s, 2H), 2.84 (s,
3H).

(CD:0D, 400 MHz) o
206(s,2H), 816(d, I=
2-chloro-6-{4-(1-methyl-6- 0.7 Hz, 1H), 7.88 (s, 1H),

oxo~-4-{2-(piperidin-1- 7.84-7.75 {m, 1H), 7.76-

338 yhpyrimidin-5-yi)-1,6- 7.59 (m, 3H), 0.63 (5, 472
dihydropyridin-3-y1)-1H- TH), 3.87-3.79 (m, 4H),
pyrazol-1-yhbenzonitrile 367(s,3H),1.74(d, 1=

S.1Hz 2H), 1.74-1.59
{(m, 4H).

Example 339 2-chloro-6-[4-[4-[6-(isopropylamino)-3-pyridyl}- I -methyl-6-oxo-3-pyridyl |-pyrazol-
I-ylibenzonitrile.

Step 1: S-bromo-N-isopropyl-pyridin-2-amine.

H
Y
By 2 -N

[0212] To a stirred solution of S-bromo-2-flugro-pyridine (1 g, 5.7 mmol)} in DMSO (10 mL)
were added propan-2-amine (2 g, 33.8 mmol) and DIEA (2.7 mL, 15.5 mmol) at room temperature.
The reaction was stirred at 120 °C for 2 h. The resulting solution was cooled to room temperature
and purified by reverse-phase column chromatography to afford the title compound (900 mg, 74%
yield) as a yellow solid. LCMS (M+H) 215,

Step 2. N-isopropyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yljpyridin-2-amine.

O\BA\,N

>},é

[0213] To a solution of the title compound from Step 1 (500 mg, 2.3 mmol) in 1,4-dioxane (10
ml}) under Ny was added bis(pinacolato)diboron (1.18 g, 4.7 mmol}, Pd(dppHCL: (50 mg, 0.07
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mmol} and potassium acetate (684 mg, 6.9 mmol). The reaction was stirred at 80 °C for 2 h. The
reaction mixture was cooled to room temperature and concentrated under reduced pressure. The
residue was purified by reverse-phase column chromatography to obtain the title compound as a
white solid. LCMS (M+H)"263.

Step 3. 2-chloro-6-[4-[4-]6-(isopropylamino)-3-pyridyl|-1-methyl-6-oxo-3-pyridyl}-pyrazol-1-

yllbenzonitrile.

[0214] To a solution of 2-chloro-6-[4-(4-chloro-1-methyl-6-oxo-3-pyridyhpyrazol-1-
yilbenzonitrile (120 mg, 0.35 mmol) in 1,4~dioxane (S mL) and water (1 mL) under Nz was added
the title compound from Step 2 (365 mg, 1.39 mmol), Pd{PPhs 4 (40 mg, 0.03 mmol) and NaxCOs
(111 mg, 1.04 ramol). The maixture was stirred at 80 °C for 2 h. The reaction was cooled to room
temperature and concentrated under reduced pressure. The residue was treated with water and
extracted with EtOAc. The combined organic layers were dried over sodium sulfate, filtered,
concentrated and purified by preparative-TLC to afford the title compound (6.6 mg, 4.2% yield) as
a white solid. 1H NMR (CD:0D, 400 MHz) 6 8.11 (s, I1H), 7.93 (s, 1H), 783 - 7.73 {(m, SH), 7.64
{m, 1H), 6.92 (m, 1H), 6.65 (s, 1H), 3.95 - 3.88 (m, 1H)}, 3.69 (s, 3H), 1.34 (d, 6H). LCMS (M+H)"
445,

[0215] Examples 3406-351 in Table 25 were prepared using the appropriate pyridine boronic

acid derivative and substituted benzonitrile in a similar multi-step manner as Example 339.
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Table 25
MS
Example | Structure IUPAC Name "H NMR (ppm)
{(M+H)
H-NMR (DMSQO, 300
MHz} & 8.18 (s, TH},
7.92-772 {m, 4H), 7.65
' (d, /=82 Hz, 1H), 7.47
- 2-chioro-6-{4-(6-
== ' ‘ (s, 1H),7.13(d, /=838
%J\ {cyclopentylamino)-1'- ‘
AR " 7 _ Hz, 1H}, 673 (d, /=68
340 R N methyi-6'-oxo-1',6'-dihydro- , 471
P R, o Hz, 1H), 6.34 (d, /=101
e {3,4-bipyridin}-3'-yl}-1H-
/N\,{f" o Hz, 2H), 4.06 (d, /=88
& pyrazol-1-ylibenzonitrile B N
Hz, 1H), 3.46 (s, 3H),
204 (s, 1H), 1.73(d, J=
678 Hz, 4H), 143 (d, J=
33.1 Hz, 4H).
o 'H-NMR (CD:;0D, 300
2-chloro-6-(4-(1'-methyl-6- ,
MHz)8.10(d, /= 0.7 Hz,
(methylamino}-6-oxo-1', 6'- 7 , 7
_ o 1H), 7.96 (s, 1H), 7.86-
341 dihydro-{3,4"-bipyridin}-3'- 417
7.65(m, 6H), 6.99(d, J =
yi-1H-pyrazol-1- 7 7
' 9.3 Hz, 1H), 6.66 (s, 1H),
yhbenzonitrile
3.69 (s, 3H), 3.05 (s, 3H).
'H-NMR (CD:;0D, 400
MHz) 8.09 (s, 1H}, 7.93
Ci
$} . 2-chloro-6-(4-(6- (s, 1H), 7.93-7.76 (m, J =
& /N y (ethylamino)-1"-methyl-6'- 8.0,3.7Hz, 3H), 7.76-
342 oxo-1', 6'-dihydro-{3,4'- 7.62 (m, 3H), 6.96 (d, J = 431

bipyridin}-3'-yl}-1H-pyrazol-

I-vhbenzonitrile

9.3 Hz, 1H), 6.64 (s, 1H),
3.67 (s, 3H), 3.43-3.34 (q,
J=73Hz 2H), 1.34 (1, J
= 7.2 Hz, 3H).

N2
]
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(CD:0D, 400 MHz) o
8.15 (s, 1H}, 7.96 (s, 1H),
F . 7.94-7.79 (m, 3H), 7.75-
2-{(4-(6-(cyclopentylamino)- ) ‘
7 7.62 (m, 2H), 7.48-7.38
V'-methyl-6'-oxo-1, 6'- ,
. _ o {(m, 1H), 6.99(d, /=94
343 dihydro-{3, 4'-bipyndin}-3'- 455
Hz, 1H), 6.66 (s, 1H),
yh-1H-pyrazol-1-y1}-6- 7 7
o 4.09-3.99 (m, 1H), 3.69
fluorobenzonitrile
(s, 3H), 2.17-2.06 (m,
ZH), 1.91-1.81 {(m, 2H),
1.81-1.64 (m, 4H).
(DMSO, 400 MHz) 6
8.74 (s, 1H}, B.32 (s, 1H),
_ 8.03 (s, IH), 7.97-7 86
2-(4~(6-(ethylamino)-1'- ,
{m, 2H), 7.72 (s, 1H),
nmethyl-6'-oxo0-1', 6'-dihydro- o
o 7.65(d, /=83 Hz, 1H),
344 3, 4-bipyridin]-3'-yh)-1H- 415
7.60-7.50 {m, 2H), 6.90
pyrazol-1-yi)-6- o
o (d, /=93 Hz, 1H), 6.52
fluorobenzonitrile
(s, 1H), 3.53 (s, 3H), 3.35
{(q../=72Hz 2H), 1.22
{t, J=72Hz 3H).
o (C3;0D, 400 MHz) 6
2-chloro-6-{4-{6- B 7
_ ' 8.06 (s, 1H), 7.97 (s, 1H),
(dimethylamino)-1'-methyl-6'-
_ ] 7.88 (m, 1H), 7.87-778
345 oxo-1', O'-dihydro-{3,4'- ‘ 431
L B (ma, 3H), 7.76 {m, 2H},
bipyridine}-3'-yl}-1H-pyrazol- ‘ ‘
‘ o 7.21(d, 1H), 6.66 (s, 1H),
t-yltbenzonitrile
3.69 (s, 3H), 3.33 (s, 6H)
F - (CD:01, 400 MHz) 0
' 2-{(4-{6-
Coyel methylamino] 8.12 (s, 1H}, 7.95 (s, 1H),
cyclopropylmethylaminol- ‘
346 7.89-7.78 (m, 3H}, 7.70- |441
V'-methyl-6'-oxo-1",6'- ,
. _ o 7.65 (m, 2H), 7.43 (t,
dihydro-{3,4"-bipyridine}-3'-
TH), 7.00 (d, 1H), 6.65 (s,
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yi}-1H-pyrazol-1-y1)-6- TH), 3.69 (s, 3H), 3.23 (d,
tluorobenzonitrile 2H), 1.22-1.14 (m, 1H),

0.71-0.66 {m, 2H), 0.39-
0.35 (m, 2H).
F ' o (CD;OD, 400 MHz) 6
TN =N 2-{4-[o-(dimethylamino)-1'-
N 4T ‘ B.06 (s, 1H), 7.93 (s, 1H),
methyl-6'-oxo-1',6'-dihydro- ,
NN \ o , 7.87-7.74 {m, 4H), 7.65
347 AN ~_N— |[3.4-bipyridine]-3'-yl}-1H- 415
; (m, 1H}, 7.42 (m, 1H),
. %N pyrazol-1-yl}-6- -
f o 7.18(d, 1H}, 6.64 (s, 1H},
/NY tiuorobenzonitrile ,
a 3.67 (s, 3H), 3.30 (s, 6H)
(C3:0D, 400 MHz) 6
2-chlorg-6-(4-{6- 8.10 (s, 1H), 7.94 (5, 1H),
[{cyclopropylmethyDamino]- |7.85-7.64 (m, 6H), 7.02
P-methyl-6'-oxo0~-1',6'- (d, 1H}, 6.65 (s, 1H}, 3.69
348 _ o , 457
dihydro-{3,4'-bipyridine}-3'- (s, 3H), 3.23 (d, 2H), 1.21
yi}-1H-pyrazol-1- {m, 1H), 0.74-0.64 (m,
© yl)benzonitrile 2H), 0.38-0.37 (m, 2H)
(CD:0D, 400 MHz) 6
8.08(d, /= 0.7 Hz, 1H),
o 796 (s, 1H), 7.86 (dd, J=
2-chloro-6-[4- 1-methyl-6- 2,07 Hz, 1H), 7.86 —
oxo-4-(6-pyrrolidin-1-vi-3-  [7.71 (m, 4H), 7.72 {dd, J
349 457

pyridyl}-3-pyridylipyrazol-1-

yilbenzonitrile

=7.9, 1.3 Hz, 1), 7.07

(dd, 7= 9.4, 0.8 Hz, 1H),
6.67 (s, 1H), 3.69 (s, 3H),
3.62 (s, SH), 2.19 (s, 4H),
2.19(d, J=13.5 Hz, 1H).

257




WO 2018/195155 PCT/US2018/028097

(CD:0D, 400 MHz) 8
8.10(d, /= 0.7 Hz, 1H),
797 (s, 1H), 7.92— 779
F
= (m, 3H), 7.77 (dd, J =
g}*ﬂf“ 2-fluoro-6-[4-] 1-methyl-6-
- i it |05 222 1D, 7.67
B N\ |oxo-4-{0-pyrrohidin~--yi-3-
350 &S N\> _ Py ' g (dd, 7= 8.3, 1.0 Hz, 1H), |441
o pyridyl)-3-pyridylipyrazol-1- ' 7
AN , 7.48 —7.38 (m, 1H), 7.07
N ) yijbenzonitrile
T (d,J=9.5Hz, 1H), 6.67
¢
(s, TH), 3.70 (s, 3H), 3.62
(s, 1H), 2.19 (d, J= 6.6
Hz, 1H).
(CD30D, 400 MHz) &
§.14 (s, 1H), 7.95 (s, 1H),
F
Cﬂ’ N 2-fluoro-6-(4-(6- 7.93-7.76 (m, 3H), 7.75-
\ J:(N " (isopropylaming)-1'-methyl- {7.62 (m, 2H), 7.48-7 38
351 %) P %Y 6-oxo-1"6-dihydro-[3.4-  |(m, TH), 6.96(d, J=94 [429
l
AN D bipyriding-3'-yl)-1H-pyrazol- |Hz, 1H), 6.66 (s, 1H),
e i-yDbenzonitrile 390 (t, J = 6.4 Hz, 1H),
o)
3.69 (s, 3H), 1.35(d, J =
6.4 Hz, 6H).

Example 352: 2-chloro-6-[4-[4-{6-(cyclopentoxy)-3-pyridyl}-1-methyl-6-oxo-3-pyridyl pyrazol-1-
yilbenzonitrile

Step 1. S-bromo-2-{cyclopentoxy) pyridine

/EC

PN N
[0216] To a solution of cyclopentanol (587.3 mg, 6.8 mmol) in THF (20 mL) was added NaH
(205 mg, 8.5 mmol} at © °C in a 100 mL round-bottom flask. The resulting mixture was stirred for
20 min. S-bromo-2-fluoro-pyridine (1 g, 5.7 mmol) was then added. The resulting mixture was

stirred at SO °C for 2 h. The reaction mixture was diluted with water and extracted with ethyl
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acetate. The organic layer was washed with water, dried over sodium sulfate and concentrated under
reduced pressure. The residue was purified by silica gel columu chromatography to afford 1.3 g of
the title compound as a yellow solid. LCMS (M+H)" 242

Step 2: 2-(cyclopentoxy)-5-(4.4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yhpyridine

102171 A mixture of the title compound from Step 1 (1.3 g, 5.4 mmol), 4,4,5,5-tetramethyl-2-
{(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl}-1,3 2-dioxaborolane (2.7 g, 10.7 mmol), potassium
acetate (1.05 g, 10.7 mmol), PA(dpphHCL: (785.8 mg, 1.07 mmol), and 1,4-dioxane (15 L) under a
nitrogen atmosphere was stirred at 80 °C for 2 h. The solvent was removed under reduced pressure
and the residue purified by silica gel column chromatography to afford 2 g of the title compound as
a white solid. LCMS (M+H)" 290.

Step 3: 2-chloro-6-[4-[4-[6-(cyclopentoxy)-3-pyridyl}-1-methyl-6-oxo-3-pyridyl jpyrazol-1-

yibenzonitrile

[0218] A mixture of 2-chloro-6-{4-(4-chloro-1-methyl-6-ox0-3-pyridylypyrazol-1-
yilbenzonitrile (120 mg, 0.35 mmol)}, the title compound from Step 2 (302 mg, 1.04 mmol}, Na:COs
(110.6 mg, 1.04 mmol), Pd(PPhs) (80.3 mg, 0.07 mmol), water (3 mL) and 1,4-dioxane (15 mL)
under N2 atmosphere was stirred at 80 °C for 2 h. The reaction mixture was diluted with water and
extracted with ethyl acetate. The organic layer was washed with brine, dried over sodium sulfate
and concentrated under reduced pressure. The crude product was purified by preparative-HPLC to
afford the title compound as a white solid (30 mg, 18%) 1H NMR (CD30D, 300 MHz) 6 9.14 (s,
1H), 8.0S (s, 1H), 7.7S (5, 1H), 768 {5, 1H), 7.62 (5, 1H), 7.60 (s, 1H), 7.51 (s, 1H), 7.48 (5, 1H),
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6.73 (s, 1H), 6.58 (s, 1), 5.36 (s, 1FH), 3.70-3.66 (m, 3H), 2.02-1.96 (d, 2H), 1.79-1.78 (m, 3H),
1.64-1 28 (d, 2H). LCMS (M+H)" 472,
[0219] Examples 353-365 in Table 26 were prepared using the appropriate pynidine boronic

acid pinacol ester and substituted benzonitrile in a similar multi-step manner as Example 352

Table 26
Example | Structure TUPAC Name 'H NMR (ppm) M3
(M+H)
(CD;0D, 300 MHz) o
{ 2-(4-{6-(diflucromethoxy}-1'~ {B.23 - 8.15 (m, 1H), 805
methyl-0'-oxo0-1',6'-dihydro- {(d, /=0.7 Hz, 1H), 7.95
353 {34 -bipyridin}-3'-y)-1H- (s, 1H), 7.88 =752 (m, |438
pyrazol-1-yl)-6- 5H), 7.49 — 7.35 (m, 1H),
fluorobenzonitrile 7.04 -6.94 (m, 1H), 6.63
(s, 1H), 3.70 (s, 3H)
(DMSO-do, 400 MHz)
2-chloro-6-(4-{6- §.24-8.15 (m, ZH), 8.04
{difluoromethoxy}-1'-methyl- (s, 1H}, 7.90-7.83 {(m,
354 6'-oxo-1",6'-dihydro-{3,4'- 1H), 7.82-7.73 {m, 2H), |454
bipyridin}-3'-yl)-1H-pyrazol- |7.72-7.52 (m, 3H), 7.08
I-yhibenzonitrile (d, F=85Hz 1H}, 651
(s, 1H), 3.54 (s, 3H).
TH NMR (400 MHz,
DMSGO-d6308.16 (s, 2
H), 8.07-8.10(m, 1 H),
. 2-(4-(6-(3- 796 -8.01 (m, 1 H}, 7.67
(\'\\M’(N :N  |(dimethylamino)propoxy)-1'- |- 7.88 (m, 2 H), 7.53 -
358 l\” ﬂ,O\//\/&\ methyl-6'-oxo0-1',6'-dihydro~  [7.60 (m, T H), 7.48 - 7.54 |455
A - [3.4-bipyridin]-3-yD-1H-  |(m, 1 H), 7.42 - 7.46 (m,
° pyrazol-1-yDbenzonitrile FH), 673 -6.80(m, 1
H), 642 -6.45 (m, 1 H),
425-430(m,2H), 349
~-354(m, 3 H), 239-
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245 (m, 2 H), 2.19 (5, 6
H), 1.81 - 1.90 (m, 2 H)

TH NMR (DMSO, 400
MFHz) 8.18 (s, 1H), 8.08
(d, J=2.5Hz, 1H), 7.98
(s, 1H), 7.85 (1, .J = & 1
Hz, 1H), 7.77 (d, J = 8.1

yilbenzonitrile

ot 2-chloro-6-(4-(6-(3-
S ' o ; Hz, 1H), 766 (d, J=82
<\\J (dimethylaminojpropoxy)-1'- | B
N-N | / ) Hz 1H), 751 (d, /=83
356 %D BN methyl-6'-0x0-1",6'-dihydro- 489
,VJQ/’,EJ » Hz, 2H), 6.75(d, /= 8.6
Y [3,4%bipyridin}-3'-y)-1H-
M o Hz, 1H), 6.44 (s, 1H),
° pyrazol-1-yhbenzonitrile
427 ¢, J=66Hz, 2H),
3.51(s,3H), 231 (¢, J=
7.1 Hz, 2H), 2.11 (s, 6H},
1.87-1.76 {m, J= 6.9 He,
2H}.
(CD30D, 400 MHz)
8.10 - 8.02 (im, 2H), 7.91
(s, 1H), 7.78 {1, /=82
o o Hz, 1H), 7.67 (ddd, /=
. 2-chloro-6-[4-[4-[6-
C/ =N , 232,82, 1.1 Hz, 2H),
N {cyclopropylmethoxy)-3-
N—H A 1] - 7.56{dd, /=86, 2.5 Hz,
57 NS O pyridyl]-1-methyl-6-0x0-3- 458
:f Q0 | 1H), 749 (d, J = 0.7 Hz,
7 pyridylipyrazol-1- S 7
AN 1H), 6.79(dd, /J=8.6,0.8

Hz, 1H), 6.61 (s, 1H),

4.14¢d, J=7.1Hz, 2H),
3.69 (s, 3H), 1.29(t, J =
7.6 Hz, OH), 0.65 - 0.55
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(m, 2H), 035 (q, J= 4.7
Hz, 2H).

2-fluoro-6-[4-[4-(6-
isopropoxy-3-pyridyl}-1-

(CD:0D, 400 MHz) &
8.14-8.04 (m, 2H), 7.94
(s, 1F), 7.83 (d, 1H), 7.64

N-N hd (d, 1H), 7.60-7.51 (m,
358 N 0 |methyl-6-0x0-3~ B 430
N . 2H), 7.40 (d, 1H), 6.85
NN pyridylipyrazol-1-
P o (d, 1H), 6.62 (s, 1H), 5.25
~N yibenzonitrile , , ,
(5) (m, 1H), 3.69 (5, 3H),
1.36 (d, 6H).
(CD:0D, 400 MHz)
B.11(d, J=25Hz, 1H),
8.05 (s, 1H}), 7.92 (s, 1H),
F
7.85-7.78 (m, TH), 7.69-
2-{4-{6-ethoxy-1"-methyl-6'- B
' 7.63 (m, 1H), 7.58-7.50
oxo-1', 6'-dihydro-{3, 4'-
359 o ; (m, 2ZH), 7.42- 734 (m, |416
bipyridin}-3'-yi-1H-pyrazol- B
‘ o IH}, 6.89 (d, /=8.7 Hz,
1-vl)-6-fluorobenzonitrile
1H), 6.61 (5, 1H), 4 41-
433 (m, 2H}, 3.67 (s,
3H), 1.40 (1, /=70 Hz,
3H).
(CD:0D, 400 MHz)
. 812~ 8.03 {(m, 2H), 7.92
2-[4-[4-{6-
; (s, 1H), 7.88 - 7.73 (m,
{(cyclopropylmethoxy)-3- 7 o
‘ 1H), 7.62(dd, J=87,25
360 Slpyridyl]-1-methyl-6-0x0-3- 442

pytidylipyrazol-1-yli-6-

fluoro-benzonitrile

Hz, 1H), 7.61 — 7.50 (m,
2H), 7.41 (t, J = 8.6 Hz,
1H), 6.89 — 6.79 (m, 1H),
6.62 (s, 1H), 4.16 (d, J =
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7.1 Hz, 2H), 3.69 (s, 3H),
1.34 - 1.24 (m, OH), 0.66
~0.56 {m, 2H), 0.41 -
0.32 (m, 2H).

361

2-[4-[4-[6-{cyclopentoxy)-3-
pyridyl]-1-methyl-6-0x0-3-
pyridylipyrazol-1-yl]-6-

fluore-benzonitrile

(CD:0D, 400 MHz) &
8.08 (dd, J=18.3, 1.5
Hz, 2H), 7.94 (s, 1H),
7.83 (id, J= 8.4, 6.1 Hz,

1H), 7.63 (dd, J=8.7,2.5

Hz, 1H), 7.60 - 7.52 (m,
2H), 7.41 (td, J=8.7, 0.9
Hz, 1H), 6.84 (d, /= 8.7
Fiz, 1H), 6.62 (s, 1H),
541 —5.32 (m, 1H), 3.69
(s, 3H), 2.03 - 1.95 (m,
3H), 1.84 (d,J=11.0 Hz,
SH), 1.68 (s, 3H).

456

302

2-[4-[4-[6-(cyclopropoxy}-3-
pyridyl}-1-methyl-6-ox0-3-
pyridvlipyrazol-1-vi]-6-

fluoro-benzonitrile

(CD;OD, 400 MHz) &
8.15 —8.05 (m, 2H), 7.93
(s, 1H), 7.84 (td, J = 8.5,

6.2 Hz, 1H), 7.65 (dd, J =

8.6,2.5 Hz, 1H), 7.60 —
7.50 {m, 2H), 7.46 ~ 7.37
(m, 1H), 696 (dd, J=
87,07 Hz, 1H), 6.62 (s,
1H), 4.22 ~ 4.12 (m, 1H),
3.69 (s, 3H), 0.86-0.73
(m, 4H).

428
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o (CD:0OD, 300 MHz) &
C/’ = 2-chioro-6-[4-[4-(6- 8.13 (d, 1H), 8.04 (s, 1H),
NN Y isopropoxy-3-pyridyl)-1- 7.93 (s, 1H), 7.78 {1, 1H),
363 ﬁ)vi\(c methyl-6-0x0-3- 7.74-7.60 (m, 3H), 7.55 |446
AN N |pyridyllpyrazol-1- (s, 1H), 6.90 (d, 1H), 6.63
/N\q/’ ylbenzonitrile (s, 1H), 5.24 (p, 1H), 3.69
© (s, 3H), 1.38 (d, 6H)
(CD:0D, 400 MHz)
§.13 (dd, J=12.5, 0.7 Hz,
1H), 8.05 (d, J = 0.8 Hz,
2-chloro-6-[4-[4-[6- 1H), 7.93 (s, 1H), 7.79 (x,
(cyclopropoxy)-3-pyridyi}-1- /=82 Hz 1H) 774 ~
364 methyl-6-ox0-3- 7.62 {m, 3H), 7.53 (d, J=|444
pyridyltipyrazol-1- 0.6 Hz, 1H}, 699 (dd, /=
yijbenzonitrile 8.7, 0.8 Hz, 1H), 6.63 {5,
), 4.23 - 4.13 {m, 1T,
3.69 (s, 3H), 2.05 (s, OH),
0.89 - 0.72 (m, 4H),
(DMSQ, 400 MHz) &
8.19 (s, 1H), 8.09 (d, J =
ol 2.5 Hz, 1H), 7.98 (s, 1H),
AN 785 (¢, J=8.2 Hz, 1H),
N 4 2~chloro-6-(4-(6-ethoxy-1'- 7
. 7.77(d, J=8.2, 1H), 7.67
AN ( methyl-6'-oxo-1", 6'-dihydro-
365 &0 ~_0 | S (d, /=82, 1H), 7.55- 432
/\ﬂ/ {3, 4-bipyridin]-3'-y)-1H- -
A AN _ 7.47 (m, 2H), 675 (d, J =
pyrazol-1-ylibenzonitrile
N 8.6 Hz, 1H), 6.45 (s, 1H),
o 431 (q, J=7.0 Hz, 2H),
3.53 (s, 3H), 131 (1, J=
7.0 Hz, 3H).

Example 366 2-chloro-6-[4-[4-{6-cyclopropyl-3-pyridyl}-1-methyl-6-ox0-3-pyridylipyrazol-1-

yilbenzonitrile.
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Step 1. 2-Cyclopropyl-5-(4,4,5,5-tetramethyl-1,3 2-dioxaborolan-2-yljpyridine

{02207 To a stisred solution of 5-bromo-2-cyclopropvi-pyridine (1 g) in 1,4-dioxane (20 mL)
was added 4,4,5,5-tetramethyl-2-{4 4,5 S-tetramethyl-1,3,2-dioxaborolan-2-y1)-1,3, 2-dioxaborolane
(2.5 gy, Pd(dppHHCl, (27 mg) and potassium acetate (1.3 g) under nitrogen. The resulting mixture
was subsequently degassed three times and stirred at 80 °C for 2 hours. The solvent was evaporated
under reduced pressure. The crude title compound (800 mg, 65 %) was used in the next step without
further purification. LCMS (M+H)" 246

Step 2: 2-chloro-6-{4-[4-(6-cyclopropyl-3-pyridyl}-1-methyl-6-oxo-3-pyridyl lpyrazol-1-

yiibenzonitrile.

102217 To a stirred solution of 2-chloro-6-{4-(4-chloro-1-methyl-6-ox0-3-pyndyhpyrazol-1-
yibenzonitrile (120 mg, 0.35 mmol} in 1,4-dioxane {10 mL} was added the title compound from
Step 1 (128 mg, 0.52 mmol} and saturated NaxCOs aqueous solution (2 mL) under nitrogen.
Pd(PPhs}: (80 mg, 0.07 mmol) was then added to the above mixture. The resulting mixture was
subsequently degassed three times and stirred at 80°C for 2 hours. The reaction mixture was diluted
with water and extracted with ethyl acetate. The combined organic layers were washed with brine,
dried over sodium sulfate and concentrated under reduced pressure. The crude product was purified
by preparative-HPLC to afford the title compound (24 mg, 16 % yield) as a yellow solid. '"H NMR

300 MHz, DMSO-D6) § 8.37 (s, TH), 8.16 (s, 1H) 8.01 (s, 1H), 7.88-7.76 (m, 2H), 7.63 (1, /= 9.0
Hz, 2H), 7.49(s, 1H), 7.33 (4, J = 4.2 Hz, 1H), 6.48 (s, 1H), 3.53 (s, 3H), 2.20-2.12 (m, 1H), 1.07-
0.94 (m, 4H). LCMS (M+H)" 428,
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[0222] Examples 367-379 in Table 27 were prepared using the appropriate pyridine boronic

acid pinacol ester and substituted benzonitrile in a similar moulti-step manner as Example 366.

bipyridin]-3'-y})-1H-pyrazol-

I-ylbenzonitrile

1H), 7.67 (dd, = 8.1,
Hz, 1H), 7.56 (dd, J =
8.0, 2.4 Hz, 1H), 7.46 (s,
1H), 7.27 (d, I =8.0 Hz,

1.2

Tabie 27
MS
Example | Structure IUPAC Name H NMR (ppm}
(M+H)
(DMSO, 300 MHz) &
8.40 (s, 1H), 8.25 (s, 1H),
2-(4-(1',6-dimethyl-6'-oxo- 8.05 (s, 1H), 7.99-7.84
1. 6'-dihydro-{3,4-bipyridin}- {{m, 1H), 7.73-7.38 {m,
367 \ 386
3'-y1)-1H-pyrazol-1-yl}-6- 5H}), 7.32(d, J="7.8 Hz,
fluorcbenzonitrile TH), 6.48 (5, 1H), 3.53 (4,
J=69Hz, 4H)
(CD;0D, 300 MHz) o
8.69 - 8.61 (m, 1H), 826
2-fluoro-6-{(4-(1'-methyl-6'-  |—8.04 (m, 1H), 8.04 -
oxo-6-(trifluoromethyl}-1.,6'- {788 (m, 2H), 788 - 7.75
368 dihydro-[3,4'-bipyridin}-3'-  {{(m, ZH), 7.73 - 7.57 (m, |440
yi)-1H-pyrazol-1- TH), 7.58 — 7.46 (m, 2H),
yibenzonitrile 746 -7.35(m, 1H), 6.76
(d, /=38 0Hz, 1H), 3.70
(d,.J=74Hz 3H)
(DMS(O-d6, 300 MHz}
Cl 836(d, J=24Hz IH),
N =N 8.19 (s, 1H), 8.03 (s, TFD,
\ 7 2-chloro-6-(4-(1',6-dimethyl- 7 7
) 7.87(t, 1=81Hz 1H),
&'-oxo-1',6"-dihydro-{ 3 4'-
369 7.79(dd, J =82, 12 Hz, |402
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1H), 6.47 (s, 1H), 3.54 (s,
3H}, 2.49 (s, 4H).

2-chloro-6-(4-(1'-methyl-6'-

oxo-O-{trifluoromethyl}-1,6'-

(DMSO-ds, 400 MHz)
8.68 (d, J=2.0 Hz, 1H),
8.18 (s, 1H), 8.08 (s, 1H),
7.96 (dd, J= 8.1, 2.1 Hz,

370 dihydro-{3,4'-bipyridin}-3'- 1H), 7.92-7.82 (m, 2H}, |456
yh-1H-pyrazol-1- 778 (dd, J=182, 1.1 He,
yhbenzonitrile 1H), 7.65(dd, /=81, 1.1

Hz, 1H), 7.58 (s, 1H),
6.60 (s, 1H}, 3.56 (s, 3H).
{DMS0-d6, 400 MHz)
§.59(d, J=2.1Hz 1H),
“ 8.15 (s, 1H), 808 (5, 1H),
Z-chloro-6-(4-(6-ethyl-1'- 7.92-7.82 (m, 2H), 7.82-

71 raethyl-6'-oxo-1",6'-dihydro- {775 (m, 1H), 766 (d, J = o
{3,4'-bipyridin}-3'-yl)-1H- 8.2 Hz, 1H), 7.62-7.52
pyrazol-1-yDbenzonitrile (m, 2H), 6.56 (5, 1H),

3.56 (s, 3H), 2.94-2.83

(m, 2H), 127, J=75

Hz, 3H).

(DMSO, 400 MHz) &

8.64(d,J=2.1Hz I1H),
2-(4-(6-ethyl-1"-methyl-6'- §.22 (s, 1H), 8 10 (s, 1H),

179 oxo-1',6'-dihydro-{3,4'- 8.00 —7.86 (m, 2H}, 7.66 400

bipyridin}-3'-yl)-1H-pyrazol-

I-y1)-0-fluorcbenzontirile

—7.50 (m, 4H), 6.58 (s,
1H), 3.56 (s, 3H), 2.97 -
2.86 (m, 2H), 1.28 (1, J =
7.6 Hz, 3H)
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2-(4-(6-¢thyl-1"-methyl-6'-

(DMS0-d6, 400 MHz) &
8.61 (s, 1H). 8.10(d, J =
15.4 Hz, 2H), 7.99 (dd, J

NN ‘ =78,14Hz, 1H}, 796
D oxo-1',6'-dihydro-[3,4'-
373 “ bipyridin]-3-yl) 1H | 7.80 (m, 2H), 7.68 (d, J = |382
N tpyridin-3'-yh-1H~pyrazol- ’
© 8.2 Hz, 1H), 7.62 — 7.54
/Nm/' I-yhbenzonitrile -
4 (m, 3H), 6.57 (s, 1H},
290(q,J =76 Hz 2H),
128 (t, J=7.6 Hz, 3H}.
{(DMSQ0, 300 MHz) 6
840 (d, J=18 Hz, 1H},
8.22 (s, TH}, B.03 (s, 1H),
2-{4-[4-(6-cyclopropyl-3- 7.94-7.86 {m, 1H), 7.67-
pyridyt)-1-methyl-6-ox0-3-  {7.63 (m, 1H), 7.58-7.49
374 ‘ 7 7 412
pyridvlipyrazol-1-vi]-6- (m, 3H), 735(d, J=8.1
fluoro-benzoniirile Hz, 1H), 6.49 (5, 1H),
8 3.53 (s, 3H), 2.22-2.13
(m, 1H), 1.08-1.00 (m,
4H),
{(DMSQ0, 300 MHz) 6
F 8.70 (s, 1H), $.50(d, J =
2-fluoro-6-{4-[4-(G-isopropyl-~ | 1.8 Hz, 2H), 845 (s, 1H),
3-pyridyl)-1-methyl-6-oxo-3- [7.92-7.85 (m, 1H), 7.77
375 414

pytdylipyrazol-1-

ylibenzonitrile

(d, J = 3.2 Hz, 1H), 7.56-
7.45 (m, 4H), 6.53 (s,
1H), 3.54 (s, 3H), 1.26 (d,
J = 6.9 Hz, 6H)
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376

2-chloro-6-[4-{4-(6-isopropyl-
3-pyridyl)-1-methyl-6-oxo-3-
pytdylipyrazol-1-

yiibenzonitrile

(DMSO, 300 MHz) 5
8.50 (d,.J = 1.8 Hz, 1H),
$.06 (d, J = 8.1 Hz, 2H),

7.86-7.75 (m, 3H), 7.62-

7.55 (m, 2H), 7.46 (d, J = |4

8.4 Hz, 1H), 6.55 (s, 1H),
3.54 (s, 3H), 3.16-3.06
(m, 1H), 126 (d, /=69
Hz, 6H),

377

2-(4-(1",6-dimethyl-6"-ox0-
1, 6'-dihydro-{3,4-bipynidin}-

-yh)-1H-pyrazol-1-

yhbenzonitrile

(DMSO-d6, 400 MHz) §
8.66 (d, ] =2.2 Hz, 1H),
8.15 (s, 1H), 8.09 (s, TFD,
7.99 (ddd, J = 8.0, 6.0,
1.9 Hz, 2H), 7.86 (1d, J =
8.0,7.6,1.5 Hz, 1H),
7.71(dd, I =84, 1.1 Hz,
1H), 7.67 ~ 7.54 (m, 3H),
6.58 (s, 1H), 2.67 (d, I =
12.4 Hz, OH), 2.63 (s,
3H).

308

378

2-{(4-(6-cyclopentyl-1'-
methyi-6'-oxo-1',6'-dihydro-
{3,4'-bipyridin}-3*-yl)-1H-
pyrazol-1-yi -6~

fluorobenzonitrile

(DMSO-de 300 MHz,) &
835¢d, J=23Hz, 1H),
8.11 (s, TH}, 8.00 (s, 1H),
786(td, /=84, 064 Hz,
1H), 7.58 - 7.41 (m, 4H},
7.25¢d, J=8.1Hz, 1H),
6.44 (s, 1H}), 3.51 (s, 3H)
3.16(t, J=78Hz 1H),
205 (s, 0H), 1.97(d, J=
7.7Hz, 2H), 180 - 1.55
{(m, 6H).

2

440
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2-chioro-6-(4-(6-cyclopentyl-

P-methyl-6"-ox0-1',6'"-

(DM SO-ds. 400 MHz) &
8.51(d,.J=2.2 Hz, 1H),
8.07 (d, J= 15.8 Hz, 2H),
7.84 (t, = 8.1 Hz, 1H),
7.80 ~7.73 {m, 2H), 7.62
(4d, J=8.2, 1.2 Hz, 1H),

379 dihydro-{3,4'-bipyridin]-3'- 7 456

756 (s, 1H), 748 (d, J=

yh)-1H-pyrazol-1-

; o 8.2 Hz, 1H), 6.53 (s, 1H),

yibenzonitrile B 7
3.55(s,3H),3206(p, /=
81 Hz IH),2044,J=
94 Hz, 2H), 184 - 1.48
(m, 6H).

Example 380 2-cyclopropyl-6-[4-[ 1 -methyl-4-( 1 -methyl-2-ox0-4-pyridyl}-6-0x0-3~

pyridylipyrazol-1-viibenzonitrile.

[0223] To a stirred solution of 2-bromo-6-fluoro-benzonitrile (5

(150 mL) under N> was sequentially added 2-cyclopropyl-4,4,5,5-tetramethyl-1,3,2- dioxaborolane

Step 1. 2-cyclopropyl-6-tfluorobenzonitrile.

(6.3 ¢, 37.5 mmol), NaxC0O3 (7.95 g, 75 mmol} as a selution in water (40 mL} and

Pd(dppHCL.DCM (2.04 g, 2.5 mmol). The reaction was stirred at 80 °C overnight. 1,4-Dioxane was

g, 25 mmol) in I 4-dioxane

removed under reduced pressure. The resulting mixture was diluted with water and extracted with

FtOAc. T
gel column chromatography (PE/EA=20/1) to afford the title compound as an off-white solid (3.00

g, 76%).

The combined organic layers were washed with brine, concentrated and purified by silica

Step 2: 2-cyclopropyl-6-(4-(4,4,5 5-tetramethyl-1,3,2-dioxaborolan-2-yi)- 1 H-pyrazol-1-

vhbenzonitrile.
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[0224] To a stirred solution of 4-(4.,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yi - I H-pyrazole (1
g, 5.15 mmol} in DMF (10 mL) at 0 °C was added NaH (310 mg, 12.9 mmol} in portions under Nz.
The resulting mixture was stirred for 20 min. A solution of the title compound from Step 1 (1 g, 6.2
mmol} in DMF was added. The resulting mixture was stirred at 0 °C for 30 min and at 30°C for3 h
The reaction was quenched by addition of water and extracted with EtOAc. The combined organic
jayers were washed with brine, dried over sodium sulfate, filtered and concentrated under reduced
pressure to afford the title compound (1.3 g) as a yellow oil which was used in the following step
without further purification. LCMS (M+H)" 336

Step 3. 2-(4-(4-chloro-1-methyl-6-ox0-1,6-dihydropyridin-3-yl }- 1 H-pyrazol-1 -yl }-6-

cyclopropylbenzonitrile.

[0225] To a stirred solution of the title compound from Step 2 (3 g, 8.95 mmol) in 1,4-dioxane
(60 mL) under Ny was added S-bromo-4-chloro-i-methyl -pyridin-2-one (1.99 g, 8.95 mmol), a
solution of KsPQO4 (4.74 g, 22.37 mmol) tn water (12 mL) and Pd{dppNCh (1.3 g, 1.79 mmol}. The
reaction was warmed to 80 °C for 3h. The mixture was cooled to room temperature, quenched with
water and extracted with EtOAc. The combined organic layers were washed with brine,
concentrated and purified by silica gel column chromatography (EtQAc) to afford the title

compound as a yellow solid (1.5 gj. LCMS (M+H)" 351,
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Step 4: 2-cyclopropyl-6-{4-[ 1-methyl-4-(1-methyl-2-oxo-4-pyridyi}-0-ox0-3-pyridyl jpyrazol-1-

yijbenzonitrile.

[0226] The title compound was prepared in a manner similar to Example 305, Step 2, by

substituting the title compound from Step 3 for 3-(4-{(4-chloro-1-methyl-6-oxo-1,6-dihydropyridin-
3-y1)- 1H-pyrazol-1-yi)-4-methoxybenzonitrile. "H NMR (CD30D, 400 MHz) 6 8.02 (d, /= 0.7 Hz,
1H), 7.94 (s, 1H), 7.74-7.59 (m, 2H), 747 (dd, J=8.1, 1.1 Hz, 1H), 7.18-7.11 {m, 1H}, 6.62-6.52

(o, 2H), 6.22 (dd, J= 6.9, 1.9 Hz, 1H), 3.69 (s, 3H), 3.57 (s, 3H), 2.39-2.27 {m, 1H), 1.27-1.17 (m,
2H), 0.95-0.86 (m, 2H). LCMS (M+H)™ 424,

[0227] Examples 381-391 in Table 28 were prepared using the appropriate boronic acid

derivative in Step 4 in a similar multi-step manner as Example 380,

3-pyridyllpyrazol-1-

yllbenzonitrile

6.53 (m, 2H), 6.21 (dd, J
= 6.9, 2.0 Hz, 1H), 3.85
(d,J=7.2 Hz, 2H), 3.69
(s, 3H), 2.39-2.27 (m,
1H), 1.22-0.89 (m, 3H),

Tabie 28
Exarple | Structure TUPAC Name 1 NMR (ppm) MS
{M+H)
(CDs0D, 400 MHz) 8
8.00(d,J=07Hz IH),
7.94 (s, 1H), 7.72-7.62
2-cyclopropyl-6-[4-[4-{1-  |(m, 3H), 744 (dd, /=
{cyclopropylmethyl}-2-oxo- [8.1, 1.0 Hz, 1H), 7.14 (d,
381 4-pyridyl]-1-methvl-6-ox0- |J=8.0Hz, 1H), 6.63- 464
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0.61-0.50 {m, ZH), 0.50-
0.37 (m, 2H).

@
y z/‘\\(\v
i
o

2-cyclopropyl-6-(4-(6-(3-
(dimethylamino)propoxy)-

P'-methyl-6'-oxo-1', 6'-

(DMSO, 400 MHz) &
8.05-7.99 (m, 2H), 7.90
(s, 1H), 7.66 (1, J=8.0
Hz, 1H), 7.57-7.50 (m,
1H), 736 (t, J=11.5 Hz,
2H), 7.09 (d, J= 8.0 Hz,
1H), 6.78 (d, J= 8.6 Hz,

382 S oL | | 495
7Y 7 |dihydro-{3, 4'-bipyridin]-3'- | 1H), 6.46 (s, 1H), 4.29 (1,
/F&i’rﬂ yi-1H-pyrazol-1- J=61Hz 2H), 3.52 (s,
° yl)benzonitrile 3H), 3.22-3.13 (m, 2H),
2.77 (s, 6H), 2.24-2.14
(m, 1H), 2.13-2.02 (m,
2H), 1.19-1.07 (m, 2H),
0.87-0.80 (m, 25
(DMSO, 400 Miiz) 6
8.13(2, J=2.6, 1H), 8.07
(d, J= 0.7 Hz, 1H), 7.99
(s, 1H), 7.70 (t, J= 8.0
N =n 2-cyclopropyl-6-(4-(6- Hz, TH), 7.55-7.49 (im,
@’/ ‘ methoxy-1"-methyl-6'-oxo- |1H), 7.46 (d, /= 0.7 Hz,
383 ?f:?g _ 1, 6'-dihydro-[3, 4'- 1H), 741 (d, J=8.1, 1H),|424
PPN ! bipyridin}-3'-yl)-1H- 7.14¢d, J= 8.0 Hz, TH),
N | pyrazol-1-yl}benzonitrile 6.79(d, J=8.6, iH), 6.45
- o (s, 1H), 3.87 (5, 3H), 3.53

(s, 3H), 2.32-2.20 (m,
TH), 1.27-1.13 {m, 2H),
0.94-0.85 {(m, ZH).
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384

2-cyclopropyl-6-(4-(6-
ethoxy-1'-methyi-6'-oxo-1',
6'-dihydro-[3, 4-bipyridin}-
3'-yh-1H-pyrazol-1-

yhbenzonitrile

(CD;OD, 400 MHz) §
8.10(d, J=2.5 Hz, 1H),
7.94 (d, 2H), 7.68- 7.58
(m, 2H), 7.46 (d, J= 0.7
Hz, 1H), 7.40-7.36 (m,
1H), 7.14-7.10 (m, 1H),
6.87-6.81 (m, 1H), 6.59
(s, 1H), 4.38-431 (m,
2H), 3.66 (s, 3H), 2.35-
2.26 {(m, 1H), 1.38 (1, J =
7.0 Hz, 3H), 1.23-1.16
(m, 2H), 0.91-0.85 (m,
2H).

2-cyclopropyl-6-{4-{1-
methyl-6-ox0-4-(2-0x0-~1-
propyl-4-pyridyl)-3-
pyridyl]pyrazol-1-

yilbenzonitrile

(CD;0D, 400 MHz) 6
8.00 (s, 1H), 7.94 (s, 1H)
7.71-7.62 (m, 2H), 7.60
(d, J=7.0Hz, 1H), 7.47-
7.40 (m, 1H), 7.15 (d, J =
8.0 Hz, 1H), 6.60 (s, 1H),
6.55(d, J= 1.9 Hz, 1H),
6.25-6.18 {m, 1H), 4.01-
3.92 (m, 2H), 3.69 (s,
3H), 2.39-2.27 (m, 1H),
1.85-1.71 (m, 2H), 1.27-
117 (m, 2H), 0.99-0 86
(m, 5H).

2
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386

2-cyclopropyl-6-{4-[4-(1-
ethyl-2-oxo-4-pyridyl}-1-
methyl-6-0x0-3-
pyridyljpyrazol-1-

ylibenzonitrile

(CD;OD, 400 MHz) §
8.02 (s, 1H), 7.93 (s, 1H),
7.71-7.60 (m, 3H), 7.52-
7.41 (m, 1H), 7.15(d, J =
8.0 Hz, 1H), 6.62-6.52

(m, 2H), 6.27-6.19{m, |4

1H), 4.09-3.99 (m, 2H),
3.69 (s, 3H), 2.39-2.27
(m, 1H), 1.40-1.31 (m,
3H), 1.27-1.17 (m, 2H),
0.98-0.86 (m, 2H).

38

387 N

2-cyclopropyl-6-[4-[4-[6-(2-

fluoroethoxy)-3-pyridyl}-1-
methyl-6-ox0-3-
pyridyl]pyrazol-1-

yilbenzonitrile

(CD:0D, 400 MHz) 5
8.12(d, J=12.5 Hz, 1H),
7.98 - 7.90 (m, 2H), 7.67
(t,J=8.1 Hz, 1H), 7.59
(dd, J= 8.6, 2.5 Hz, 1H),
7.47(d, J=0.7 Hz, 1H),
7.40 (dd, J= 8.0, 1.0 He,
1H), 7.16 (4, /= 7.8 Hz,

1H), 6.85 (d, J=8.6 Hz, |456

TH), 6.62 (s, TH), 4.83 —

476 (m, 1H), 471 —4.64
(m, 1H), 4.64 —4.57 (m,

1H), 4.57 - 4.50 (m, 1H},
3.69(s, 3H), 241 -2.29

(m, 1H), 1.28 - 1.18 {m,

2H), 092(dt, J=638,47
Hz, 2H).
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388

2-cyclopropyl-6-(4-(1'-
cyclopropyl-1-methyl-2',6-
dioxo-1,1",2' 6-tetrahydro-
{4,4'-bipyridin]-3-yl)-1H-

pyrazol-1-yl}benzonitrile

(CD;OD, 400 MHz) §
8.00 (s, 1H), 7.93 (s, 1H),
7.74-7.62 (m, 2H), 7.58
(d,J=7.1 Hz, 1H), 7.46
(dd, J=8.1, 1.0 Hz, 1H),
7.14 (d, ] = 8.0 Hz, 1H),
6.58 (s, 1H), 6.53 (d, F =
1.9 Hz, 1H), 6.18(dd, I =
7.1,2.0 Hz, 1H), 3.68 (s,
3F), 3.40-3.29 (m, 1H),
2.38-2.26 (m, 1H), 1.28-
1.17 (m, 2H), 1.20-1.05
(m, 2H), 1.01-0.86 (m,
4H).

450

389

2-cyclopropyl-6-{4-[4-[1-(2-
fluoroethyl)-2-oxo-4-
pyridyl}-1-methyl-6-ox0-3-
pyridyl]pyrazol-1-

yilbenzonitrile

(CD;0D, 400 MHz) 5
7.99(d, J=0.7 Hz, 1H),
7.95 (s, 1H), 7.72 (d, J =
0.7 Hz, 1H), 7.70-7.61
(m, 1H), 7.59 (d, J = 7.0
Hz, 1H), 7.46-7.39 (m,
1H), 7.15 (d, J= 7.9 Hz,
1H), 6.61 (s, 1H), 6.57 (d,
J=1.9Hz, 1H), 6.24-
6.17 (m, 1H), 4.77 (s,
OH), 4.70-4.63 (m, 1H),
4.38-4.30 (m, 1H), 4.28
(t.J=48 Hz, 1H), 3.69
(s, 3H), 2.39-2.27 (m,
1H), 1.27-1.17 {m, 2H),
0.95-0.86 (m, 2H).

456

276




WO 2018/195155

PCT/US2018/028097

2-cyclopropyl-6-{4-[4-[1-(2-

hydroxyethyl }-2-oxo-4-

(DMSO-de, 300 MHz)
8.07 (s, 1H), 8.00 (s, 1H),
7.66 (s, 2H), 7.66 (d, J =
162 Hz, 1H), 7.52(d, J =
6.9 Hz, 1H), 7.37(d, J=
7.9Hz, 1H), 7.11 (d, J=
8.0 Hz, 1H), 6.40-6.27

390 ) pyridyl]-1-methyl-6-0x0-3- 454
N - Nl (m, 2H), 5.98-5.89 (m,
NN pyridyl]pyrazol-1- 7 7
a o o 1H), 3.90 (t, J= 5.5 Hz,

AN yilbenzonitrile
4 2H), 3.61 (d, J=5.6 Hz,

2ED), 3.50 (s, 3H), 2.24 (s,
OH), 1.15(d, J=7.7 Hz,
2H), 0.86 (d, J= 5.6 Hz,
2H).
(400 MHz, CD:0D )3
8.06 (d, J=2.5 Hz, 1H),
7.93 (s, 1H), 7.89 (s, |
H), 7.67 (t, = 8.0 Hz,
1H), 7.57 (dd, 1 = 8.6,2.5

e Hz, 1H), 7.47 (s, |H),

) 2-cyclopropyl-6-(4-(6- ’
C&_,_:EN | 7.44 - 737 (m, 1H), 7.15
A /{ {cyclopropylmethoxy)-1'- »

N (d, 7=8.0 Hz, 1H), 6.80

391 A\ |methyl-6'-oxo0-1",6"-dihydro- 464

{3,4-bipyridini-3'-y)-1H-

pyrazol-1-yl}benzonitrile

(d, 1= 8.7 Hz, 1H), 6.61
(s, 1H), 4.15(d, =71
Hz, 2H), 3.69 (s, 3H),
2.40 - 2.29 (m, 1H), 1.34
~1.18 {m, 3H), 0.96 —
0.87 (m, 2H), 0.64 — 0.55
(m, 2H), 0.40 - 031 (m,
2H)
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Example 392 4-Ethoxy-5-(5-methanesulfonyl-4,5,6 7-tetrahydro-pyrazolo[ 1,5-a]pyrazin-3-yl}-1-
methyl-1H-pyridin-2-one.

Step 1. 2-[Benzyl-(2H-pyrazol-3-ylmethyl}-aminoi-ethanol.

N-—NH
Q\%\\ HO
Bn"NN
[0228] A solution of 2H-pyrazole-3-carbaldehyde (1.6 g, 10.6 mmol) and 2-benzylamino-

ethanol (1.0 g, 10.4) in MeOH (40 mL) was stirred room temperature for 1 hour. NaBH(OAc): (6.6
g, 31.1 mmol) and AcOH (1 mL) were added and the mixture was stirred for 4 hours. The mixture
was quenched with NaHCO3 (50 mL) and extracted with DCM (40 mLx3). The combined organic
layers were dried over Nax8Qy, filtered and concentrated under reduced pressure. The title
compound (2.4 ¢ 10.4 mmol) was used in the following step without further punification. LCMS
(VEHH) 232,

Step 2. 5-Benzyl-4,5,6,7-tetrahydro-pyrazolo{ 1,5-alpyrazine.

N-NT
N
L”\/)\/
7\

102291 To a solution of the title compound from Step 1 (2.4 g, 10.4 mmol) 1o DCM (40 rul) at 0
°C was added SOCL (10 mL). The mixture was warmed to room temperature and stirred overnight.
The solvent was removed under reduced pressure. The residue was dissolved in DMF (30 mL)
followed by addition of Nal (2.2 g, 55 mmol) and sturring for 3 hours. The mixture was quenched
with HoO (30 mL) and extracted with DCM (40 mELx3). The combined organic layers were dried
over NaxSOq, filtered and concentrated under reduced pressure. The residue was purified by silica
gel column chromatography eluting with PE/EtCGAc (1:1) to afford the title compound (460 mg, 2.2
mmol). 'H NMR (300 MHz, CDCl3) & 7.46 (s, 1H), 7.38-7.31 (m, 5H), 5.96 (s, 1H), 421 (¢, J = 5.4
Hz, 2H), 3.73 (s, 2H), 3.70 (s, 2H), 2.96 (1, J = 5.4 Hz, 2H). LCMS (M+H) 214

Step 3. 6,7-Dihydro-4H-pyrazolof |, 5-alpyrazine-S-carboxylic acid tert-butyl ester.
(;/DNNBQC

[02307 To a solution of the title compound from Step 2 (460 mg, 2.2 mmol) in MeOH (20 mL)
at room temperature was added PAd(OH)/C (60 mg) and (Bocp O (1.2 g, 5.4 mmol). The reaction

was stirred under a Hz atmosphere overnight. The mixture was filtered and the filtrate was
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concentrated under reduced pressure. The residue was purified by silica gel column chromatography
eluting with PE/EtOAc (1:1) to atford the title compound (400 mg, 1.8 mmol) as a colorless oil.
LOMS (M+H) 224,

Step 4. 3-Bromo-6,7-dihydro-4H-pyrazolo] 1, 5-alpyrazine-5S-carboxylic acid tert-butyl ester.

N~Boe
VN’

Br

[0231] A solution of the title compound trom Step 3 (400 mg, 1.8 mmol) and NBS (318 mg, 1.8
mmol} in DCM (200 mL) at room termperature was stirred overnight at roon. The mixture was
diluted with saturated NH4Cl aqueous solution (50 mL ) and extracted with DCM (30 mLx3). The
combined organic layers were dried over Na:SQOy, filtered and concentrated under reduced pressure
to afford the title compound (450 mg, 1.5 mmol) which was used without further purification in the
next step. LCMS (M+H)" 302

Step §: 3-(4-Ethoxy-1-methyl-6-ox0-1,6-dihydro-pyridin-3-yi -6, 7-dihydro-4H-pyrazolof 1,5~
ajpyrazine-S-carboxylic acid tert-butyl ester.

-

NN

- N~

Q\J Boc
S

N

|
O

\\/O

.

[0232] A mixture of the title compound from Step 4 (210 mg, 0.70 mmol)}, 4-ethoxy-1-methyi-
5-(4,4,5,5-tetramethyl-{ 1,3 2]dioxaborolan-2-yl -1 H-pyridin-2-one (190 mg, 0.69 mmol},
Pd{dppHClz (50 mg, 0.07 mmol) and Na;COs (288 mg, 2.7 mmol} in a dioxane/HxO mixture (15
ml/3 mL) under Ny was stirred at 110 °C for 4 hours. The mixture was cooled down to room
temperature and extracted with DCM (30 mLx3). The combined organic layers were dried over
NazSOq, filtered and concentrated under reduced pressure. The residue was punified by preparative-
TLC eluting with DCM/MeCOH (30:1} to afford the title compound (103 mg, 0.28 mmol}. LCMS
(M+H)" 375,

Step 6: 4-Ethoxy-1-methyl-5-(4,5,6,7-tetrahydro-pyrazolo[ 1, 5-alpyrazin-3-yl)-1 H-pyridin-2-

one.
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02337 A solution of the title compound from Step 5 (100 mg, 0.27 mmol) in a DCM/TFA (5
mL/5 mL) mixture was stirred at room temperature for 4 hours. Solvents were removed under
reduced pressure. The residue was dissolved in BCM (20 mL) and washed with H,O (40 mL). The
organic layer was dried over Na;SO,, filtered and concentrated under reduced pressure to afford the
title compound (40 mg, 0.15 mmol) as a yellow oil which was used without further purification in
the following step. LOCMS (M+H)™ 275

Step 7: 4-Ethoxy-5-(5-methanesulfonyl-4,5,6, 7-tetrahydro-pyrazolo[ 1, 5-ajpyrazin-3-yl}-1-

methyl-1H-pyridin-2-one.

=

02347 A muxture of the title compound from Step 6 (30 mg, 0.11 ramol), MsCl (25 mg, 022
mmol} and EtzN (33 mg, 0.33 mmol} in BCM (10 mL) was stirred at room temperature for 2 hours.
It was then diluted with H;O (50 mL) and extracted with DCM (20 mEx3). The combined organic
layers were dried over NaxSQyq, filtered and concentrated under reduced pressure. The residue was

purified by preparative-TLC eluting with DCM/MeOH (25:1) to afford the title mmp@und (17 mg,

0.05 mmol) as a white solid. 'H NMR (400 MHz, CD:0D) 8 7.57 (s, TH), 7.55 (s, 1H), 6.01 (s, 1H),
4.52(s, 2H), 427 (1, J = 5.2 Hz, 2H), 411(q,J=T72Hz 2H), 381 (1, /=54 Hz, ZH), 3.52 (5,
3H), 298 (s, 3H), 141 {t, J=T721 H) LOMS (M+H)" 353,

Example 393: 5-(5-Acetyl-4,5,0,7-tetrahydro-pyrazolof 1, 5-alpyrazin-3-yi}-4-ethoxy-1-methyl-1H-

pyridin-2-one.
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[0235] The title compound was prepared in a manner similar to Example 392 by substituting
acetyl chloride for methanesulfonyl chloride in Step 7. 'H NMR (CD;0D, 400 MHz) 7.56-7.54 (m,
2H), 6.02 (s, 1H), 4.77 (d, J = 6.0 Hz, 2H), 4.29-4.01 (m, 6H), 3.52 (s, 3H), 2.23 (s, 3H), 1.40 (1, J
= 7.2 Hz, 3H). LCMS (M+H) 317,

Example 394; 1-methyl-4-phenyl-5-(5-phenyloxazol-2-ylpyridin-2( 1 H}-one.

Step 1: S-bromo-2Z-methoxy-4-phenylpyridine.

[0236] A solution of bromobenzene (4.1 g, 25.9 mmol), (S-bromo-2Z-methoxy-4-pyridylyboronic
acid (3 g, 12.9 mmol)}, PA{(PPhs}s (2.99 g, 2.6 mmol), NaxCOs; (4.11 g, 38.8 mmol}, in 1,4-dioxane
{20 mL}) and water (3 mL) was stirred at 60 °C for 3 hours under a nitrogen atmosphere. The
reaction mixiure was guenched with water (100 mL) and exiracted with EtOAc (2x100 mL). The
organic layers were dried over NaxSOy, filtered and concentrated. The crude product was purified
by silica gel columu chromatography (0 to 25% EtOAc 10 petroleum ether) to afford the title
compound (1.2 g, 35 %) as a white solid. (M+H)" 263/265.

Step 2. 2-methoxy-4-phenyl-5-(4,4,5, S-tetramethyl-1,3,2-dioxaborolan-2-yhDpyridine.

02371 A mixture of 5-bromo-2-methoxy-4-phenyl-pyridine (500 mg, 1.9 mmol), 4.4,5,5-
tetramethyl-2-(4,4,5, S-tetramethyvl-1,3,2-dioxaborolan-2-yi)-1,3,2-dioxaborolane (961 mg, 3.79
mmol}, Pd(dppHClz (277 g, 0.38 mmol), KOAc (557 mg, 5.68 mmol) and DMSO (5 L) under a

nitrogen atmosphere was stirred at 80 °C overnight. The reaction mixture was diluted with water
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and extracted with EtOAc. The organic layer was dried over sodium sulfate, concentrated under
reduced pressure and purified by silica gel column chromatography (PE/EA = 50/1) to aftord the
title compound (300 mg) as a white solid. LCMS (M+H) 312,

Step 3. 2-(6-methoxy-4-phenylpyridin-3-y1}-5-phenyloxazole.

[0238] To a mixture of 2-bromo-S-phenyl-oxazole (200 mg, 0.89 mmol), 2-methoxy-4-phenyl-
5-(4,4,5,5-tetramethyl-1,3 2-dioxaborolan-2-yljpyridine (305 mg, 0.98 mmol), Xphos Pd G3 (151
mg, 0.18 mmol) in 1,4-dioxane (S mL) was added a solution of Cs:C05 (872 mg, 2.68 mmol) in
water (0.5 mL} under a nitrogen atmosphere. The reaction was stirred at 60 °C overnight. It was
then cooled to room temperature, diluted with water and extracted with EtOAc. The organic layer
was dried over sodium sulfate and concentrated under reduced pressure. The residue was purified
by silica gel column chromatography (EA/PE= 1/50) to afford the title compound (100 mg, 34%).
LOMS (M+H) 329

Step 4: 4-phenyl-5-(5-phenyloxazol-2-yhpyridin-2-ol.

02397 A mixture of 2-(6-methoxy-4-phenyl-3-pyridyl }-5-phenyl-oxazole (100 mg, 0.3 mmol)
and HBr (aqg) (10 mL, 40 mmol) in ethanol {10 mL) was stirred overnight at 80 °C. The mixture was
cooled to room temperature, diluted with water, extracted with EtOGAc. The organic layer was
washed with brine, concentrated under reduced pressure and purified by column chromatography
(DCM/MeQH = 30/1} to afford (B0 myg, 84%:) of desired product as a yellow solid. LCMS (M+H)"
315

Step §: I-methyl-4-phenyl-5-(S-phenyloxazol-2-yDpyridin-2{(1H)-one.
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[02407 To a stirred solution of 4-phenyl-5-(5-phenyloxazol-2-yhpyridin-2-0l (80 mg, 0.32
mmol} in BMF (2 mL) was added NaH (31.8 mg, 0.80 mmol) portion wise at 0 °C. The resulting
mixture was stirred at 0 °C for 30 min. CHsI (54.2 mg, 0.38 mmol) was added. The resulting
mixture was stirred for 2 h at room temperature. The reaction mixture was diluted with water and
extracted with EtQAc. The organic layer was dried over sodium sulfate, filtered, concentrated and
purified by preparative-HPLC to afford the title compound as a white solid (37.4 mg, 45%). 'H
NMR (DMSO-d6, 300 MHz) § 8.56 (s, 1H), 7.64 (s, 1H), 7.49-7.39 (m, 3H), 7.39-7.21 {m, 7H),
6.41 (s, 1H), 3.61 (s, 3H). LCMS (M+H)" 329
Example 395 1-methyl-5<(1-methyl-5-phenyl-1H-pyrazol-3-yi)-4-phenylpyridin-2(1H)-one.

Step 1. 4-bromo-5-chloropyridin-2-ol.

[0241] To a stirred solution of 4-bromo-5-chloro-pyridin-2-aming (1 g, 4.8 mmol} in water (2
mL) was added dropwise HaSO4 (2.5 mL). The mixture was then treated dropwise with a solution of
NaNO; (399 mg, 5.8 mmmol) in water {2 mL). After stirring the reaction under Ny at 20 °C for 30
min, the mixture was filtered. The filter cake was dried under vacuum to afford the title compound
{950 mg, 95 %) as a vellow solid that was used directly in the following step.

Step 2. 4-bromo-5-chloro-1-methylpyridin-2(1H}-one.

[0242] To a stirred solution of 4-bromo-5-chloro-pyridin-2-ol (950 mg, 4.56 mmol) in DMF
mi} under nifrogen at UTC was added KU U3 (900 mg, Y. 12 mmoi} and 1odomethane (¢ me,
10mL} under nitrog 0°C dded K>COs (960 mg, 9.12 i) and iod h 970 mg

6.84 mmol). The resulting solution was stirred at 0 °C for one hour. The reaction mixture was
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quenched with water (10 mL} and extracted with EtOAc (2 x 50 mL). The organic layer was dried
over Na:xSOq, filtered and concentrated. The residue was purified by silica gel column
chromatography (0 to 25% EtOAc in petroleum ether) to afford the title compound (950 mg, 94 %)
as a yellow solid. LCMS (M+H)" 222,

Step 3. S-chloro-1-methyl-4-phenylpyridin-2(1H}-one.

[0243] To a stirred solution of 4-bromo-5-chloro-1-methyl-pyridine-2-one (500 mg, 2.25 mmol)
in 1,4-dioxane (SmL) and water (1mL} was added phenylboronic acid (329 mg, 2.7 mmol), NaxCOs
(715 mg, 6.74 mmol) and Pd(PPha ) (519 mg, 0.45 mmol). The mixture was stirred under N> at 80
°C for 12 hours. The reaction mixfuire was cooled to room temperature, quenched with water (10
mL} and extracted with EtOAc (2 x 50 mL). The organic layer was dried over Na:SOy, filtered and
concentrated. The residue was purified by stlica gel column chromatography (0 to 25% EtOAc in
petroleum ether) to atford the title compound (250 mg, 51%) as a yellow solid.

Step 4: T-methyl-4-phenyl-3-(4,4,5, S-tetramethyl-1,3,2-dioxaborolan-2-yDpyridin-2{ 1 H}-one.

[0244] To a stirred solution of 4,4,5,S-tetramethyl-2- 5-chloro-1-methyl-4-phenyl-pyridin-2-one
{1 g, 4.55 mmol) in 1,4-dioxane (20 mL) at room temperature was added (4,4,5,5-tetramethyi-1, 3,
2-dioxaborolan-2-y1)-1,3,2-dioxaborolane (2.3 g, 9.1 mmol), KsP04 (2.9 g, 13.66 mmol}, SPhos

374 mg, 0.91 mmol} and Pd(OAc) (102 mg, 0.46 mmol} under nitrogen. The resulting solution

was stirred at 25 °C for 12 hours. The reaction mixture was cooled to room temperature, quenched
with water (10 mL) and extracted with EtOAc (2 x 50 mL). The organic layer was dried over
NaxSOy, filtered and evaporated. The residue was purified by silica gel column chromatography (0
to 25% EtOAc in petroleum ether) to atford the title compound (500 mg, 35%) as a yellow o1l
LCMS (M+H) 312

Step §: I-methyl-5-(1-methyl-S-phenyl-1H-pyrazol-3-y1}-4-phenylpyridin-2(1H})-one.
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[0245] To a stirred solution of 1-methyl-4-phenyl-5-(4,4,5 5-tetramethyl-1,3,2-dioxaborolan-2-
yhpyridin-2-one (394 mg, 1.27 mmol) in 1,4-dioxane (10 mL) and water (1 mL} was added 3-
bromo-1-methyl-5-phenyl-pyrazole (200 mg, 0.84 mmol), NaxCO; (268 mg, 2.53 mmol) and
Pd(PPhs}s (195 mg, 0.17 mmol) at 25°C under nitrogen. The resulting solution was stirred at 60 °C
for 12 hours. The reaction mixture was cooled to room temperature, quenched with water (10 mL)
and extracted with EtOAc (2 x 50 mL). The organic layer was dried over NaxSQq, filtered and
evaporated. The crude product was purified by preparative-HPLC (45 to 75% ACN/water/0.05%
TFA) to afford the title compound (26.6 mg) as a white solid. 'H NMR (DMSQO, 400 MHz) § 8.05
(s, 1H), 7.47-7.37 (m, 6H) 7.33-7.30 (m, 2H), 7.28-7.24 (m, 2H), 6.35 (s, 1H), 5.42 (s, 1H}, 3.81 (s,
3H), 3.53 (5, 3H). LCMS (M+H)" 342,

Example 396. 1-methyl-4-phenyl-5-(2-phenyloxazol-4-ylpyridin-2( 1 H}-one.

[0246] The title compound was prepared in a manner similar to Example 395 by substituting 4-
bromo-2-phenyl-oxazole for 3-bromo-1-methyl-5-phenyl-pyrazole in Step 5. 'H NMR (DMSO, 400
MHz) 6 =826 (s, 1H), 7.93-7.91 (m, 2H), 7.91-7.51 (m, 3 H), 7.47-7.43 (m, 3H), 7.34-7 30 (m,
2H), 6.85(s, 1H), 6.34 (s, 1H), 3.59 (s, 3H). LCMS (M+H)329.

Example 397 1-methyl-4-phenyl-5-(2-phenyloxazol-5-ylpyridin-2(1H}-one.
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[0247] The title compound was prepared in a manner similar to Example 395 by substituting S-
bromo-2-phenyl-oxazole for 3-bromo-1-methyl-5-phenyl-pyrazole in Step 5. '"H NMR (DMSO, 400
MHz) 6 =836 (s, 1H), 7.78-7.75 (m, 2H), 7.48-7 44 (m, 6H), 7.33-7.31 (m, 2H), 647 (s, 1H), 6.39
(s, 1H), 3.58 (s, 3H). LCMS (M+H)" 329,

1. Biological Evaluation
Example 1: /fn Vitro CBP Inhibition

[0248] The CBP-inhibitory activity of the compounds described herein was determined by
calculating the ICsq. More specificatlly, CBPinhibitor activity was assayed as follows: CBP was
cloned and expressed in £. coli as His-tag protein and purified by Nickel affinity and gel-filtration
chromatography. The protein was further characterized as a single band with the correct molecular
weight by SDS-PAGE. CBP binding and inhibition is assessed by monitoring the interaction of
biotinylated H4-tetraacetyl peptide (AnaSpec, H4K5/8/12/16( Ac), biotin-labeled) with the target
using the AlphaScreen technology (Perkin Elmer). In a 384-well ProxiPlate CBP (50 nM final) was
combined with peptide (20 nM final) in SO mM HEPES (pH 7.3), 10 mM Na(l, 0.25 mM TCEP,
0.1% (w/v) BSA, and 0.005% (w/v) Brij-35 either in the presence of BDMSO (final 0.4% DMSQO) or
compound diltution series in DMSO. After 20 min incubation at room temp, Alpha-streptavidin
donor beads and Nickel Chelate acceptor beads were added to a final concentration of 5 pg/mL.
After 2 hr of equilibration, plates were read on an Envision instrument and the ICso calculated using
a four parameter non-linear curve fit.

[0249] The ability of the compounds disclosed herein to inhibit CBP activity was quantified and
the respective ICso value determined. The CBP ICs values of various compounds is shown in
Table 29, in which ICso data are designated within the following ranges: A: <05 pM; B: > 0.5 uyM
10 < 5.0 uM; C: > 5.0 1ML
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Table 29
CBP
Example Structure Name ICso
(M)
VA
\_,:_,\)» \N-—F*qi\
1 N 5-{1-benzyl-1H-pyrazol-4-yi)-1- 5
i N methylpyridin-2(1H)-one
HFN\
0
N
Q-_«;/ NN o i 1
¢ 5-{1-(cyclopropyl(phenyl ymethyl)-1H-

2 N pyrazol-4-yl)-1-methylpyridin-2(1H)- B
one
2-{{(4-(1-methyl-6-0x0-1,6-

3 dihydropyridin-3-yl)-1H-pyrazol-1-yl) B
methyl)benzonitrile
3-((4-(1-methyl-6-ox0-1,6-

4 dibydropyridin-3-yl)-1H-pyrazol-1-yi) B
methylybenzonitrile

5 lfinethylnﬁ -(1-{pyri (,’Eii‘:t-z ~yimethyi)m 5

) IH-pyrazol-4-ylipyridin-2(1H}-one

6 5-{1-(4-tluorobenzyl)-1H-pyrazol-4- B
yh)-1-methylpyridin-2(1H}-one
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Table 29
CBP
Example Structure Name ICso
(uM)
VA
\'::: \,N"qu‘
7 5-{(1-benzyl-1H-pyrazol-4-yi)-1,4- A
\.gi/\ dimethylpyridin-2(1H)-one ’
HT,N\
0
7N
\__::}J\Nur;:
2 %C 4-(1-benzyl-1H-pyrazol-4-y1)-2- A
P = methylisoquinolin-1{2ZH)-one .
N N
o
o 4-(1-benzyl-iH-pyrazol-4-yl}-2- A
’ methyl-2,6-naphthyridin-1{ZH}-one .
10 5-(1-benzyl-1H-pyrazol-4-yii-1- B
ethylpyridin-2(1H})-one
5-(1-(1-(3-
, (difluoromethy)phenybethyl}-1H-
il A A
pyrazol-4-y)-1,3-dimethylpyridin-
Z{1H})-one
12 T-methyl-S-(1-(1-phenylethyl)-1H- B

pyrazol-4-yhipyridin-2(1H}-one
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Table 29
cBp
Example Structure Name ICso
(uM)
7N
13 N 5-{1-benzyl-1H-pyrazol-4-yi)-1,3- A
S dimethylpyridin-2(1H)-one ’
//I\H/N\
0
7N
—/ "_\?q;\;;
14 N (8)-1-methyi-5-(1-(1-phenylethyl}-1H- A
' X pyrazol-4-yDpyridin-2(1H}-one ’
i Ne_
0
o
-/ i\qpig
15 N (R)-1-methyi-S-(1-(1-phenylethyl)}-1H- A
i pyrazol-4-yDpyridin-2{1H)-one ’
3-(1-(4-(1-methyl-6-ox0-1,6~
16 dihydropyridin-3-yi)-1H-pyrazol-1- B
yhethyDbenzonitrile
17 1, 3-dimethyl-S-(1-(1-phenylethyl}-1H- A
' pyrazol-4-yDpyridin-2(1H}-one ’
5-{1-(cyclopropyl(phenyl ymethyl)-1H-
18 pyrazol-4-yl)-1,3-dimethylpyridin- A
i x 2(1H}-one
'/l\lf N
o
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Table 29
cBp
Example Structure Name ICso
(uM)
i
s
= }\j: F:f\ 5-1-(1-(2~-chlorophenylethyl}-1H-
19 pyrazol-4-yl}-1-methylpyridin-2(1H)- A
P one
O
/
TN
i ;\i--?‘:i
20 % F-methyl-5~(1-(1-(m-~tolyhethyi)-1H- A
' N pyrazol-4-ylipyridin-2(1H}-one .
”\IFN\
8
7N
O,
g 4-fluoro-1-methyl-5-(1-(1-
21 £ phenyiethyl)-1H-pyrazol-4-yhpyridin- B
S 2{(1H)-one
WN\
o
ag
N Y
e N t-methyl-5-(1-(1-(o-tolyljethyl)- 1H-
Py [P A
N pyrazol-4-yhpyridin-2¢1H)-one
i N
o
N
- NN
of 9 5-(1-(1-(3-chlorophenyl)ethyl}-1H-
23 pyrazol-4-yl)-1-methylpyridin-2(1H)- A
s one
N N
9]
i /
o
24 N t-methyl-5-(1-(1~-(pyridin-3-yhethyl)- B
X IH-pyrazol-4-ylpyridin-2(1H)-one
| N
O
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Table 29
cBp
Example Structure Name ICso
(uM)
CN
4-(1-(4-(1-methyl-6-ox0-1,6-

25 dihydropyridin-3-yl)-1H-pyrazol-1- B
yhethylibenzonitrile
3-fluoro-1-methyl-5-(1-(1-

26 phenylethyl)-1H-pyrazol-4-yhpyridin- B

e 2(1H)-one
F/\WN\
o
\
o
an
==/ NN S-(1-(1-(Z-methoxyphenyhethyl)-1H-
27 N pyrazol-4-yi)-1-methylpyridin- A
PN 2{1H}-one
H N
o
7N\
D
g N 5-(1-(1-(3-methoxyphenyljethyl)-1H-
28 » pyrazol-4-yi)-1-methylpyridin-2(1H)- A
@ one
X N \
s
9 1-methyl-5-(1-(1-(pyridin-4-yljethyl)- B
- H-pyrazol-4-yhpyridin-2(1H}-one -
N-N
30 1,3, 4-trimethyl-5-(1-(1-phenylethvl}- A
| ’i N TH-pyrazol-4-yhpyridin-2(1H}-one
/EWN\
o
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Table 29
cBp
Example Structure Name ICso
(uM)
7N
O
P 3-chloro-1-methyl-5-(1-(1-
31 phenylethyl)-1H-pyrazol-4-yl)pyridin- A
e 2(1H)-one
C;/WN\
O
- N-N
NP 3-methoxy- | -methyl-5-(1-(1-
32 phenylethyl)-1H-pyrazol-4-yl)pyridin- B
i X 2(1H)-one
\O/'\m/ N
O
VAR
2-methyl-4-(1-(1-phenylethyl}-1H-

33 pyrazol-4-y1}3-2.5,6,7-tetrahydro- 1 H- A
cyclopenta{clpyridin-1-one
1,3-dimethyl-5-(5-methyl-1-(1-

34 phenylethyl)-1H-pyrazol-4-yhpyridin- A
2(1H}-one
S-(1-benzyl-1H-pyrazol-4-yi)-1-

35 {difluoromethyl}-4-phenylpyridin- B
2{1H}-one
4-isopropoxy-1-methyl-5-(1-(1-

36 o\ phenylethyl)-1H-pyrazol-4-yl)pyridin- A

\( 7 2(1H)-one
WN\
O
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Table 29
cBp
Example Structure Name ICso
(uM)
7B
5-(1-Benzyl-1H-pyrazol-4-vi}-4-(3-

37 methanesulfonyl-pyrrolidin-1-yi)-1- A
methyl-1H-pyridin-2-one
4-chloro-1-methyl-5-(1-(1-

38 phenylethyl})-1H-pyrazol-4-ylipyridin- A
2{1H}-one

o
O
=/ Ny
NP 4-ethoxy-1-methyl-5-(1-(1-
39 phenyiethyl)-1H-pyrazol-4-yDpyridin- A
o ) J J AEV}
b 2(1H)-one
O
7N\
<;—;/ <N~—N
g 4-(azetidin-1-yl}-1-methyt-5-(1-(1-
40 K:;\j phenylethyl}-1H-pyrazol-4-yhpyridin- A
Y 2(1H)-one
L
G
o
Ne= <N---r§:
S t-methyl-5-(1-(1-phenylethyl)-1H-
41 @ pyrazol-4-vl)-4-(pyrrolidin-1- A
f = yhpyridin-2(1H)-one
N
o
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Table 29
CBP
Example Structure Name ICso
(uM)
/
2 \»{
':;:::/ 'N“‘N
N I-methyl-4-(methylamino}-5-(1-(1-
42 i phenyiethyl)-1H-pyrazol-4-yhpyridin- A
Y 2{(1H)-one
G
O
=/ NN
o 9§ t-methyl-4-morpholing-5-(1-(1-
43 K/ N phenylethyl}-1H-pyrazol-4-yhpyridin- A
Y 2(1H)-one
WN\
e,
O
=/ NN
\N N N t-methyl~4-{({1-methyl-1H-pyrazo}-3-
44 i yhmethoxy)-5-(1-(1-phenylethyl}-1H- A
NS I's) J , J
Q/k\/ l S pyrazol-4-yDpyridin-2(1H}-one
N\
{R-4-1sopropoxy-1-methyl-5-(1-{1-

45 phenylethyl)-1H-pyrazol-4-yhpyridin- A
2(1H}-one
(§)-4-isopropoxy-1-methyl-5-(1-(1-

46 phenyiethyl)-1H-pyrazol-4-yhpyridin- A
2{(1H)-one
(§)-1-methyi-5-(1-(1-phenylethvi}-1H-

47 @ pyrazol-4-yh-4-(pyrrolidin-1- A

Y yhpyridin-2{1H)-one
Lo
T
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Table 29
cBp
Example Structure Name ICso
(uM)
4-1sobutoxy-1-methyl-5-(1-(1-

48 phenylethyl)-1H-pyrazol-4-yl)pyridin- A
2(1H)-one
4-cyclobutoxy-t-methyl-5-(1-(1-

49 phenylethyl)-1H-pyrazol-4-yl)pyridin- A
2(1H)-one
4-{{(1-acetylazetidin-3-yHoxy)-1-

50 methyl-5-(1-(1-phenylethyl)}-1H- A
pyrazol-4-yhpyridin-2(1H}-one
4-{cyclopentyloxy)-1-rethyl-5-(1-(1-

51 phenylethyl})-1H-pyrazol-4-ylipyridin- A
2{1H}-one
4-{cyclohexyloxy)-1-methyl-S-(1-(1-

52 phenyiethyl)-1H-pyrazol-4-yDpyridin- A
2(1H)-one

o
7N
O
SN ) f-methyl-5-(1-(1-phenylethy!)-1H-
53 4\/&; pyrazol-4-y-4-(1H-pyrazol-1-yi) A
o pyridin-2{1H}-one
| -
WN\
0
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Table 29
cBp
Example Structure Name ICso
(M)
7N
O
P {-methyl-4-(3-methylazetidin-1-yi)-5-
54 \\{jN (1-(1-phenylethyl}-1H-pyrazol-4-yt) A
i pyridin-2(1H)-one
WN\
O
/N
aa
P (R)-1-methyl-5-(1-(1-phenylethy})-1H-
55 P pyrazol-4-y1)-d-(pyrrolidin-1-y1) A
Y Y pyridin-2(1H}-one
1 N\
O
O~
o NN
Lz NS 4-(benzyloxy)-1-methyl-5-(1-(1-
56 . I o phenylethyl}-1H-pyrazol-4-yhpyridin- A
oS 2(1H)-one
'H/N\
O
N
— N'-N‘
S 1-methyl-4-phenoxy-5-(1-(1-
57 o phenyi ethyl)-1H-pyrazol-4-yDpyridin- B
Yoy e 2(1H)-one
o Ne_
4-(3-methoxyazetidin-1-y1}-1-methyl-

58 S-(1~(1-phenylethyl)-1H-pyrazol-4-y1) B
pyridin-2{1H}-one
4-cyclopropoxy-~i-methyl-5-{1-{1-

59 phenyiethyl)-1H-pyrazol-4-yhpyridin- A
Z{1H})-one
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Table 29
CBP
Example Structure Name ICso
(uM)
(S)-1-methyl-5-(1-(1-phenylethyl)-1H-

60 pyrazol-4-yl -4-(1H-pyrazol-1-yl) A
pyridin-2{(1H)-one
(R)-l-methyl-5-(1-(1-phenylethyl)-1H-

61 pyrazol-4-yl}-4-(1H-pyrazol-1-y1} A
pyridin-2(1H}-one
4-ethoxy-1-methyl-5-(1-(1~(p-tolyi)

62 ethyl)-1H-pyrazol-4-yDpyridin- A
2(1H)-one
5-(1-(1~([1, V-biphenvi]-4-ylethyl}-1H-

63 pyrazol-4-yl)-4-ethoxy-1- A
methylpyridin-2{1H)-one

64 5-(1-benzyl-1H-pyrazol-4-yi-4- A
ethoxy-1-methylpyridin-2(1H}-one '
4-ethoxy-1-methvl-5-(1-(4-

65 methylbenzyl - 1H-pyrazol-4-yi) A
pyridin-2{1H}-one

o
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Table 29
CBP
Example Structure Name ICso
(uM)
7N
<:—;/ JYEY
SN } S-(1-benzyl-1H-pyrazol-4-yi)-1-
66 <\:Bld\ methyl-4-(1H-pyrazol-1-yhpyrdin- B
| \N 2(1H)-one
> M~
T
-

67 5-(1-benzyl-1H-pyrazol-4-yi)-1- A
methyl-4-morpholinopyridin-2(1 H}-one
5-(1-benzyl-1H-pyrazol-4-yi)-1-

68 methyl-4-(iH-pyrrol-1-yDpyridin- A

2(1H}-one

4-ethoxy-1-methyl-5-(1H-pyrazol-4-

C O A
69 ~ \E:N yhpyridin-2(1H)-one A
N

methyl 2-((4-(4-ethoxy-1-methyl-6-

70 oxo-1,6-dihydropyridin-3-yi)-1H- A
pyrazol-1-yDmethylbenzoate
methyl 3-((4-(4-ethoxy-1-methyl-6-

71 oxo-1,6-dihydropyridin-3-yi)-1H- A

pyrazol-1-yDmethylbenzoate
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Table 29
cBp
Example Structure Name ICso
(M)
(R)}-N-(1-(5-(1-benzyl-1H-pyrazol-4-

72 yh-1-methyl-2-oxo-1,2-dihydro- B
pyridin-4-yhpyirolidin-3-ylacetamide
{(8)-N-(1-(5-(1-benzyl-1H-pyrazol-4-

73 yi)-1-methyl-2-oxo-1,2~-dthydro- B
pyridin-4-yDpyrrolidin-3-yhacetamide
(R)-1-(5-(1-benzyl-1H-pyrazol-4-y1)-1-

74 methyl-2-oxo-1,2-dibhydropyridin-4- A
yhpyrrolidine-3-carboxylic acid
{(8)-1-(5-(1-benzyl-1H-pyrazol-4-yl)-1-

75 methyl-2-0x0-1,2-dihvdropyridin-4- A
yhpyrrolidine-3-carboxylic acid

el 1-(5-(1-benzyl-1H-pyrazol-4-y1}-1-

76 methyl-2-ox0-1,2-dihydropynidin-4-yl}-| A

IH-pyrrole-3-carboxamide
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Table 29
cBp
Example Structure Name ICso
(uM)
7N
&f::—:->m_\§‘*§‘i:4
d o N methyl 1-(5-(1-benzyl-1H-pyrazol-4-
77 i [ |yD-1-methyl-2-0x0-1,2-dihydro- A
G "N pyridin-4-y1}-1H-pyrrole-3-carboxvlate
AN
o
1-(5-(1-benzyl-1H-pyrazol-4-yl)-1-

73 methyl-2-oxo-1,2-dihydropyridin-4-vi}- A
N, N-dimethyt-1H-pyrrole-3- i
carboxamide
1-(5-(1-benzyl-1H-pyrazol-4-yl)-1-

79 methyl-2-oxo-1,2-dihydropynidin-4-vi}-| A
tH-pyrrole-3-carboxylic acid
1-(5-(1-benzyl-1H-pyrazol-4-yi)-1-

80 methyl-2-oxo-1 2-dihydropyndin-4-vl}-| A
IH-pyrrole-3-carbonitrile
-(5-(1-benzyl-1H-pyrazol-4-y1}-1-

81 methyl-2-ox0-1,2-dihydropynidin-4-yl}-| A
N-ethyl-1H-pyrrole-3-carboxamide
1-{(5-(1-benzyl-1H-pyrazol-4-yi)-1-

82 methyl-2-oxo0-1,2-dihvdropyridin-4-y1}-| A
N-isopropyl-1H-pyrrole-3-carboxamide
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Table 29
cBp
Example Structure Name ICso
(uM)
N
NN
N ;
.5 i t-methyl-5-{1-methyl-1H-pyrazol-
83 Gﬁ S . 4-y1)-4-( 1 H-pyrrol- L -yDpyridin- A
- 2(1H)-one
PR
o
A
$
HO, = 4\) t-(1-methyl-5-(1-methyl-1H-pyrazol-4-
34 Z’"@N A |yD-2-oxo0-1,2-dihydropyridin-4-y1}-1H- | A
© U pyrrole-3-carboxylic acid
o
1-(5-(1-benzyl-1H-pyrazol-4-yl)-1-

85 methyl-2-oxo-1,2-dihydropynidin-4-vi}-| A
tH-pyrrole-3-carboxamide
1-(5-(1-(cyclopropylmethyl}-1H-

R6 pyrazol-4-yl)-1-methyl-2-oxo0-1,2~ A

’ dihydropyridin-4-vi)-1H-pyrrole-3- i
carboxylic acid
5-(1-Benzyl-1H-pyrazol-4-yi}-1-

87 methyl-4-pyrrolidin-1-yl-1H-pyridin-2- | A
one
(R)-1-(5-(1-benzyl-1H-pyrazol-4-y1)-1-

83 methyl-2-oxo-1,2-dihydropyridin-4-y})-| A

N-methylpyrrolidine-3-carboxamide
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Table 29
cBp
Example Structure Name ICso
(uM)
{ A
—
QN“N (S§)-N-{1-[5-(1-Benzyl-1H-pyrazol-4-
20 _QN"' g yi)-1 —.m,eth;v'l~2~0>m—1 ,2-dithydro- A
0 hﬁP) pyridin-4-vl]-pyrrolidin-3-ylmethyl } - '
; E acetamide
T
7N
-/
o - (i;}N—{ i {51-( 1-Benzyl- ;};ﬁ—p %/ram} 4

o T y yh-1-methyl-2-oxo-1,2-dihydro-

70 §0 <: L\\\) pyridin-4-vi]-pyrrolidin-3-ylmethyl } - B
acetamide
5-(1-benzyl-1H-pyrazol-4-yi)-1-

91 methyi-4-(2,2, 2-trifluoro- A
ethoxy)ypyridin-2{1H}-one
5-(1-benzyl-1H-pyrazol-4-vi}-1-

92 methyi-4-(3,3,3~trifluoro- A
propoxy jpyridin-2( 1 H}-one

72
P <N“N (S)-1-[5-(1-Benzyl-1H-pyrazol-4-yi}-1-
93 HN—J g methyl-2-ox0-1,2-dihydro-pyridin-4- A
C‘} yil-pyrrolidine-3-carboxylic '
NS acid methylacetamide
o
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Table 29
cBp
Example Structure Name ICso
(uM)
O
N-N 5-(1-benzyl-1H-pyrazol-4-y1)-4-(1H-
94 = & imidazol-1-y))-T-methylpyridin-2(1H)- | A
NN _ \ one
é
NN
W
i 5~(5,6~dihydro-4H-pyrrolof1,2-
05 blpyrazol-3-yl}-4-ethoxy-1- A
methylpyridin-2{1H}-one
96 4-ethoxy-1-methyl-5-(1-phenyl-1H- A
pyrazol-4-yhipyridin-2(1H}-one )
5-(1-(2-chlorophenyl}-1H-pyrazol-4-
97 yh-d-ethoxy-1-methylpyridin-2{1H)- A
one
5-(1-(2,6-dichlorophenyl)-1H-pyrazol-
o8 4-yl)-4-ethoxy-1-methylpyndin-2(1H}- | A
one
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Table 29
CBP
Example Structure Name ICso
(uM)
5-(1-benzyl-1H-pyrazol-4-yi)-1-

99 methyl-4-(2-methyihydrazinyljpyridin- | B
2(1H)-one
4-ethoxy-1-methyl-5-(1-{1-{4~(1-

100 methyl- 1H-pyrazol-4-yl}-phenyl]- A
ethyl }~1H-pyrazol-4-y1}-1H-pyridin-2- )
one
4-Ethoxy-5-f 1-(4-isopropyl-benzyl)-

101 tH-pyrazol-4-yl}-1-methyi-1H-pyridin-| A
2-one
4-ethoxy-1-methyl-5-(1-(4-(1-methyl-

102 tH-pyrazol-4-yhbenzyl)-1H-pyrazol-4-| A
yhpyridin-2(1H)-one
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Table 29
CBP
Example Name ICso
(uM)
5-(1-{(4-(1H-pyrazol-4-yl)benzyl}-1H-

103 pyrazol-4-yl}-4-ethoxy-1- A
methylpyridin-2(1H}-one
4-ethoxy-1-methyl-5-(1-(1-(3-(1-

104 methyl-1H-pyrazol-4-ylphenylethyl)- | A
TH-pyrazol-4-yhpyridin-2(1H}-one
S-(1-(3-bromobenzyl)- 1H-pyrazol-4-

105 yh-4-ethoxy-1-methylpyridin-2{1H)- A
one

106 5-(1-benzyl-1H-pyrazol-4-vi}-1- B
methyl-4-(o-tolyDpyridin-2(1Hj)-one -

107 t-methyl-5-(1-methyl-1H-pyrazol-4- A

. yi)-4-phenylpyridin-2(1H)-one ’

(9]
foa)
Wn
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Table 29
CBP
Example Structure Name ICso
(M)
s
=/ NN
SN p 5-(1-benzyl-1H-pyrazol-4-yi)-1-
108 N methyl-4-(1-methyl-1H-pyrazol-4- A
| - yhpyridin-2(1H}-one
N P
o
7R
—-}"\N---N
PRI P 5-(1-benzyl-1H-pyrazol-4-vi}-1-
109 —N, methyl-4-(1-methyl-1H-pyrazol-3- B
N yhpyridin-2(1H)-one
N\
5-(1-benzyl-1H-pyrazol-4-y)-1-
110 methyl-4-(1-methyl-1H-pyrazol-5- B
yhpyridin-2(1H)-one
11 5~(1-benzyl-1H-pyrazol-4-yi)-1- A
methyl-4-(m-tolylpyridin-2(1H}-one i
112 5-(1-benzyl-1H-pyrazol-4-yi)-1- A
- methyi-4-(p-tolyhpyridin-2(1Hj-one
5~-(1-benzyl-1H-pyrazol-4-y1)-4-(3-
113 methoxyphenyl}-1-methylpyridin- A
2(1H)-one
5-(1-benzyl-1H-pyrazol-4-yi)-1-
114 methyl-4-(1H-pyrazol-5-yhpyridin- A
2(1H}-one
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Table 29
CBP
Example Structure Name ICso
(M)
5-(1-benzyl-1H-pyrazol-4-y)-1-

115 methyl-4-(3-methyl-1H-pyrazol-5- A
yhpyridin-2(1H)-one
5-(1-benzyl-1H-pyrazol-4-vi}-1-

116 methyl-4-(thiophen-2-yhpyridin-2(1H)}-| A
one
5-(1-benzyl-1H-pyrazol-4-y)-1-

117 methyl-4-(thiophen-3-yhpvridin-2{1H)}-| A
one
5-(1-benzyl-1H-pyrazol-4-yiy-4-3-

118 chlorophenyl)-1-methylpyridin-2( 1 H)- A
one

: 5-(1-benzyl-1H-pyrazol-4-yi}-4-(4-
119 i chlorophenyl}-1-methylpyridin-2(1H)- A
one
I
7N
K::/ \N-N
o~ &> [54(1-benzyl-1H-pyrazol-4-y1)-4-(4-
120 \[\ methoxyphenyl}-1-methylpyridin- A
T 1 [2(1H)-one
\WN\\ ’
o
O
==/ NN
NN 5-(1-benzyl-1H-pyrazol-4-yi)-4-
121 O{t‘ {(isoxazol-3-yl}-1-methvipyridin-2{(1H)}- | A
N i \N one
~
I
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Table 29
cBp
Example Structure Name ICso
(M)
/A
<;> \,N-—bqi‘
122 @\: S'-(1-benzyl-1H-pyrazol-4-y1)-1'- A
Mo e methyl-[3,4-bipyridin}-2'(1'H)-one ’
! AN
5-(1-benzyl-1H-pyrazol-4-vi}-4-(2-

123 chlorophenyl)~-1-methylpyridin-2(1H)- B
one

124 5-(1-benzyl-1H-pyrazol-4-yii-1- A

- methyi-[4,4-bipyridin}-2{1H)-one )

125 5-(1-cyclohexyl-1H-pyrazol-4-yi}-1- A

- methyl-4-phenvipyridin-2(1H}-one
1-methyl-4-phenvi-5-(1-(tetrahydro-

126 2H-pyran-4-y}-1H-pyrazol-4-y1) A
pyridin-2(1H}-one
T-methyl-5~(1-(1-(rmethylsulfonyl)

127 piperidin-4-yh)-1H-pyrazol-4-yl)-4- A
phenyi-pyridin-2(1H}-one

308



WO 2018/195155 PCT/US2018/028097

Table 29
CBP
Example Structure Name ICso
(uM)

178 t-methyl-4-phenyl-5-(1-phenyl-1H- A
pyrazol-4-yDpyridin-2(1H}-one ’
I-methyl-5-(1-

129 {{methyisulfonylmethyl)-1H-pyrazol- A
4-yl)-4-phenylpyridin-2(1H}-one
t-methyl-5-(1-(Z-morpholinoethyl -1 H-

130 pyrazol-4-vl-4-phenylpyridin-2( 1 H)- A
one

131 S'-(1-benzyl-1H-pyrazol-4-yl)-1'- B

o methyl-[2 4'-bipyridin}-2'(1'H}-one
132 5-{1-ethyl-1H-pyrazol-4-yl}-1-methyl- A
- 4-phenylpyridin-2( 1 H)-one ’
113 1-methyl-4-phenyl-5-(1H-pyrazol- A
2 4-yDpyridin-2(1H)-one
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Table 29
CBP
Example Structure Name ICso
(M)
N-methyl-2-(4-(1-methyl-6-ox0-4-

134 phenyi-1,6-dihydropyridin-3-yl)-1H- A
pyrazol-1-yhacetamide
NoN-dimethyl-2-(4-(1-rethyl-6-oxo-4-

135 phenyl-1,6-dihydropyridin-3-vi)-1H- A
pyrazol-1-ylacetamide

136 5-(1,3~dimethyl-1H-pyrazol-4-yl)-1- A

’ methyl-4-phenvipyridin-2(1H}-one

137 5-(1-isobutyl-1H-pyrazol-4-yi}-1- A
methyl-4-phenylpyrdin-2{1H)}-one i

138 5-(1-isopropyl-1H-pyrazol-4-yi}-1- A
methyi-4-phenylpyridin-2(1H)-one )

139 {-methyl-4-phenyl-5-(1-propyl-1H- A

’ pyrazol-4-ylipyridin-2(1H}-one .
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Table 29

CBP
Example Structure Name ICso

(uM)

methyl 2-(4-(1-methyl-6-oxo-4-phenyl-
Lo-dihydropyridin-3-yl}-1H-pyrazol-1-| A
vhacetate

140

2-(4-(1-methyl-6-oxo-4-phenyl-1,6-
141 dibydropyridin-3-vi}-1H-pyrazol-1-yi)- | A
N-propylacetamide

4-cyclopentyl-1-methyl-S-(1-methyi-
IH-pyrazol-4-ylpyridin-2(1H)-one

4-cyclohexyl-1-methyl-5-(1-methyl-

143 H-pyrazol-4-yhpyridin-2{ 1 H}-one

B

4-cyclopropyl-1-methyl-5-(1-methyl-

144 I H-pyrazol-4-yDpyridin-2(1H)-one

I-methyl-4-phenyl-5-(1.3,S-trimethyl-

145 IH-pyrazol-4-yhpyridin-2(1H}-one
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Table 29
CBP
Example Structure Name ICso
(M)
S-{1-(cyclopropylmethyl}-1H-pyrazol-

146 4-yl)-1-methyl-4-phenvipyridin-2(1H)- | A
one
5-(1-Cyclopropylmethyl-1H-pyrazol-4-

147 yh-1-methyl-4-(4-triflucromethyl- A
phenyl)-1H-pyridin-2-one
4-{5-(1-Cyclopropylmethyl-1H-

148 pyrazol-4-yl)-1-methyl-2-oxo-1,2- A
dihydro-pyridin-4-y1]-N- ’
methytbenzamide
S-(1-benzyl-1H-pyrazol-4-yi)-4-

149 {4-fluorophenyl)-I-methylpyridin- A
2{1H}-one
4-(5-(1-benzyl-1H-pyrazol-4-y1}-1-

150 methyl-2-0x0-1,2-dihvdropyridin-4- A
yhbenzonitrile
4-(5-(1-benzyl-1H-pyrazol-4-yl}-1-

151 methyl-2-ox0-1,2~dithydropyridin- A
4-yl)benzamide




WO 2018/195155 PCT/US2018/028097

Table 29
cBp
Example Structure Name ICso
(M)
4\\_ 7 N
ST N : 5-(1-benzyl-1H-pyrazol-4-yii-1-
152 HN, /j methyl-4-(1H-pyrazol-4-yhpyridin- A

2{(1H)-one

4-(4-Chloro-phenyl)-5-(1-
cyclopropylmethyl-1H-pyrazol-4-yi}-1-1 A
methyl-1H-pyridin-2-one

4-{5-(1-Cyclopropylmethyl-1H-
pyrazol-4-yi)-1-methyl-2-oxo-1,2- A
dihydro-pyridin-4-yl]-benzoic acid

4-(5-(1-benzyl-1H-pyrazol-4-yl}-1-
methyl-2-oxo-1,2-dibhydropyridin-4- A
yhbenzoie acid

155

4-{5-(1-Cyclopropylmethyl-1H-
pyrazol-4-vi)-1-methyl-2-oxg-1,2- B
dihydro-pyridin-4-yl]-benzonitrile
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Table 29
CBP
Example Structure Name ICso
(M)
5-(1-{cyclohexylmethyi}-1H-pyrazol-4-

157 yh-1-methyl-4-phenylpyridin- A
Z{1H})-one
2-(4-(5-(1-benzyl-1H-pyrazol-4-yi)-1-

158 methyl-2-0x0-1,2-dihvdropyridin-4-yl}-| A
IH-pyrazol-1-yljacetamide
2-(4-(5-(1-benzyl-1H-pyrazol-4-y1)-1-

159 methyl-2-oxo-1,2-dihydropynidin-4-vi}-| A
tH-pyrazol-1-ylacetic acid
5-(1-benzyl-1H-pyrazol-4-y1)-4-(1-

160 {difluoromethyl}-1H-pyrazol-4-yi)-1- A
methylpyridin-2{1H)-one
5-(1-benzyl-1H-pyrazol-4-vi}-4-(1-(2-

161 hydroxy-2-methylpropyl)-1H-pyrazol- A
4-y1)-t-methylpyridin-2(1H}-one
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Table 29
CBP
Example Structure Name ICso
(uM)
5-(5,6-dihydro-4H-pyrrolof 1,2~

162 blpyrazol-3~yl}-1-methyl-4- A
phenylpyridin-2(1H}-one
2-(4-(5~(1-benzyl-1H-pyrazol-4-yi)-1-

163 methyl-2-ox0-1,2-dihydropynidin-4-yl}-| A
1H-pyrazoi-1-yljacetonitrile

164 5-(1,5-dimethyl-1H-pyrazol-4-yi}-1- B
methyi-4-phenylpyridin-2(1H)-one
5-{1-Benzyl-1H-pyrazol-4-yl)-1-

165 o A
raethyl-4-propoxy-1H-pyridin-2-one
3-{5-(1-Benzyl-1H-pyrazol-4-yi)-1-

166 methyi-2-0xc-1,2-dihydro-pyridin-4- A
yioxyl-proptonic acid

2
[
Wn
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Table 29
cBp
Example Structure Name ICso
(uM)
(O
N—R {5-(1-Benzyl-1H-pyrazol-4-yl}-1-
167 N methyl-2-oxo-1,2-dihydro-pyridin-4- A
NGOy yloxyl-acetonitrile
X
o
S-(1-Benzyl-1H-pyrazol-4-yi -4~
168 ethylsulfanyl-1-methyl-1H-pyridin-2- A
one
\Nmt\! {5-(1-Benzyl-1H-pyrazol-4-yl)-1-
169 o g methyi-2-0xc-1,2-dihydro-pyridin-4- A
HQ/U\/S | e ylsulfanyl}-acetic acid
N\
<
O
== ’j:rlf 5-{1-benzyl-1H-pyrazol-4-yl)-1-methyl-
170 \N’G\ﬁ/\ 4-({methvlaminojoxy)pyridin-2{(1H)- A
H WN - one
s}
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Table 29
CBP
Example Structure Name ICso
(uM)
F
? F
N—N 5-{1-(2,2-Ditlucro-cyclopropylmethyl -
y
171 1H-pyrazol-4-yl]-4-ethoxy-1-methyl- A
TH-pyridin-2-one
N R 1-(5-(1-benzyl-1H-pyrazol-4-yi)}-1-
172 ey ) cthyl-2-0x0-1,2-dihydropyridin-4-y)- | A
, @ng N methyl-2-oxo-12-dihydropyridin-4-yl)- |
\%(N N-methylpyrrolidine-3-sulfonamide
e
o {:“M (R)-N-(1-(5-(1-benzyl-1H-pyrazol-4-
73 hgcung . [\I\ y1}-1-methyl-2-oxo-1,2-dihydropyridin- o
7 f?!*i\ﬁ N 4-yhpyrrolidin-3-yi}1,1,1-
B N\ . .
ﬁg trifluoromethanesuifonamide
Ph
MEWH <N~N (R)-N-(1-(5-(1-benzyl-1 H-pyrazol-4-
s o 1y-1-methyl-2-ox0-1,2-dihydropynidin-
174 o b i, a yaropy B
N 'i X 4-yhypyrrolidin-3-
I\T(N\ yhmethanesulfonamide
o
o
== ?j:bf 4-methoxy-1-methyl-5-(1-(1-
175 Q\-LI phenylethyl)-1H-pyrazol-4-yDpyridin- A
- i \a .
WN\ 2(1Hj-one
0
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Table 29
cBp
Example Structure Name ICso
(uM)
2-{4-{(4-Ethoxy-1-methyl-6-0x0-1,6-

176 dihydro-pyridin-3-yl-pyrazol-1-yl}-6- A
isopropyl-benzonitrile
2-[4-(4-Ethoxy-1-methyl-6-ox0-1,6-

177 dihydro-pyridin-3-yl)-pyrazol-1-yi}-6- A
methoxy-benzonitrile

Ci
T y—CN
N1
NN 2-Chloro-6-[4-(4-ethoxy-1-methyl-6-
178 ) oxo-1,6-dihydro-pyridin-3-yh-pyrazol- | A
1-vl}-benzonitrile
T y—CN
\_ 74
N—N 2-{4-{(4-Ethoxy-1-methyl-6-0x0-1,6-
179 X dihydro-pyridin-3-yl-pyrazol-1-yl}-6- A
~2 \ methyl-benzonitrile
E
T
O
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Table 29
CBP
Example Structure Name ICso
(uM)
O,/
%
Ni‘;ﬂ 4-Ethoxy-5-{ 1-(Z-methanesulfonyl-
180 % phenyl)-1H-pyrazol-4-yii-1-methyl-1H-] A
~O pyridin-2-one
! N ™~
4
4-ethoxy-1-methyl-5-(1-(1-

181 (methylsulfonylpipendin-3-yI)-1H- A
pyrazol-4-yDpyridin-2(1Hj-one
2-[4-(4-Ethoxy-1-methyl-6-ox0-1,6-

182 dihydro-pyridin-3-yl)-pyrazol-1-yi}-4- A
methoxy-benzonitrile
2-{4-(4-Ethoxy-1-methyl-6-0x0-1,6-

183 dihydro-pyridin-3-yl}-pyrazol-1-yi}-4- A
phenoxy-benzonitrile
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Table 29
CBP
Example Structure Name ICso
(M)
4-Cyclopropoxy-2-[4-{4-ethoxy-1-

184 methyl-6-oxo0-1,6-dihydro-pyridin-3- A
yh-pyrazol-1-yli-benzonitrile
5-(1-benzyl-3-nitro~-1H-pyrazol-4-yi}-4-

185 o A
ethoxy-I-methylpyridin-2(1H}-one
5-(3~-amino-1-benzyl-1H-pyrazol-4-yi}-

186 ( _ P ¥ A
4-ethoxy-1-methylpyridin-2(1H}-one
N-{1-Benzyl-4-(4-ethoxy-1-methyl-6-

187 oxo-1,6-dihydro-pyridin-3-yl)-1H- B
pyrazol-3-yil-acetamide

[¥9]
[\
<
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Table 29
CBP
Example Structure Name ICso
(uM)
5-(1-Benzyl-1H-pyrazol-4-yl1)}-4-(2-

188 raethoxy-phenyl)-t-methyl-1H-pyridin- | C
2-one
S-(1-Benzyl-1H-pyrazol-4-y1)-4~(2,6-

189 dimethyl-phenyl)-1-methyl-1H-pyridin-|{ C
2-one
S-[1~¢2.2-Difluoro-cyclopropylmethyl)-

190 IH-pyrazol-4-vi]-1-methyl-4-phenyl- A
TH-pyridin-2-one
5-{1-(2,2-Ditluoro-cyclopropylmethyl}-

191 IH-pyrazol-4-yl]-4-(4-methoxy- A
phenyl)--methyl-1H-pyridin-2-one

[¥9]
o
R
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Table 29
cBp
Example Structure Name ICso
(uM)

S-[1-2,2-Diflucro-cyclopropylmethyl)-
IH-pyrazol-4-vl]-1-methyl-4-(1-

192 ' o A
methyl-1H-pyrazol-4-yl)}-1H-pyridin-2-
one

<Ph

S-(1-Benzyl-1H-pyrazol-4-yi)-1-

193 methyl-1H, 1'H-{4,4"bipyridinyl-2,2™- A
dione
S'-{1-Benzyl-1H-pyrazol-4-y1}-1'-

194 methyl-1H, T'H-[3,4"Tbipyridinyl-6,2'- A
dione

7N
N“?:‘E 5-(1-Benzyl-1H-pyrazol-4-yi)-1,6-
195 4\\/) _ o C
dimethyl-1H-pyridin-2-one
i ~2
N
G

[¥9]
N2
N2
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Table 29
cBp
Example Structure Name ICso
(uM)
3-Dimethylamino-1-methyl-5-[1-(1-

196 phenyl-ethyl)-1H-pyrazol-4-yi}-1H- B
pyridin-2-one
3-Cyclopropyl-1-methyl-5-[1-(1-

197 phenyl-ethyl)- 1H-pyrazol-4-yl}-1H- C
pyridin-2-one
I-Benzyl-4-(1,5-dimethyl-6-ox0-1,6-~

198 dihydro-pyridin-3-yl)-1H-pyrazole-3- A
carboxylic acid ethyl ester
2-Benzyl-4-(1,5-dimethyl-6-ox0-1,6-

199 dihydro-pyridin-3-yi}-2H-pyrazole-3- A
carboxylic acid ethyl ester

[¥9]
N2
Lo
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Table 29
cBp
Example Structure Name ICso
(uM)
4-amino-S~(1-benzyl-1H-pyrazol-4-yi)-
200 B
I-methylpyridin-2(1H}-one
w 3-((5-(1-benzyl-1H-pyrazol-4-vl)-1-
201 HO ﬁ\/ﬁ methyi-2-oxo-1,2-dihydropyridin-4- A
KV ! N. {vDamino}propancic acid
¥
\:"‘ )N
Ei?:f 2-{4-{(4-1sopropoxy-1-methyl-6-oxo-
202 L 6-dihydro-pyridin-3-yl)-pyrazol-1- A
YQ | \N yil-benzonitrile
S
O
e ___/!C
\_4 <QH
Nm?‘:ﬁ 2-[4-(4-1sopropoxy-1-methyl-6-oxo-
203 \ ‘ L 6-dihydro-pyridin-3-yl)-pyrazol-1- A
\\}/0 \ yl}-benzoic acid
ol
O

[¥9]
o
Y
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Table 29
CBP
Example Structure Name ICso
(uM)
2-{4-[1-Methyi-4-(1-methyl-1H-

204 pyrazol-4-yl}-6-oxo-1,6-dihydro- A
pyridin-3-vl}-pyrazol-1-vl}-benzonitrile
2-[4-(1-Methyl-0,2'-dioxc-1,06,1,2'-

205 tetrahydro-[4,4' bipyridinyl-3-yi)- A
pyrazol-1-yl}-benzonitrile
2-[4-(1'-Methyl-6,6'-dioxo-~1,6,1",6'-

206 tetrahydro-[3,4 bipyridinyl-3'-yl}- A
pyrazol-1-ylj-benzonitrile

T H—CN
\_4
Eip‘f 2-[4-(4-Cyclopropyl-1-methyl-6-ox0-

207 L 6-dihydro-pyridin-3-yl)-pyrazol-1- A

| = yll-benzonitrile
N .
O

[&9]
N2
Wn
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Table 29
cBp
Example Structure Name ICso
(uM)
Q/COOH
- 2-{4-[ 1-Methyl-4-(1-methyl-1H-
pyrazol-4-yi}-6-oxg-1,0-dihydro-
208 A
pyrdin-3-yl}-pyrazol-1-yl}-benzoic
acid
2-[4-(1 1'-Dimethyl-6,6'-dioxo-1,6,1',0'-

209 tetrahydro-[3,4 bipyridinyl-3'-y1)- A
pyrazol-1-yl}-benzonitrile
2-[4-(5,1-Dimethyl-6,6'-dioxo-1,6,1',6'-

210 tetrahydro-[3,4 bipyridinyl-3'-yl}- A
pyrazol-1-ylj-benzonitrile
2-[4-(4-Cyclopropyl-1-methyl-6-ox0-

211 L6-dihydro-pyridin-3-yl}-pyrazol-1- A
yi}-benzoic acid

[¥9]
[\~
N
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Table 29
CBP
Example Structure Name ICso
(uM)
e :%N
N\
N-R 2-[4-(1-Methyi-6-oxo-4-phenyi-1,6-

212 | ' dihydro-pyridin-3-yl}-pyrazol-1-yi}- A
benzonitrile
2-{4-(1-Methyl-6-oxo-4-p-tolyl-1,6-

213 dihydro-pyridin-3-yl)-pyrazol-1-yl}- A
benzonitrile
2-{4-[4-(4-Chloro-phenyl)-1-methyl-6-

214 oxo-1,6-dihydro-pyridin-3-yl}-pyrazol- | A

> | I-yl}-benzonitrile
_N
O
2-{4-{4~(4-Fluoro-phenyl }-1-methyl-6-

215 oxo-1,6-dihydro-pyridin-3-yl}-pyrazel- | A
P-yl}-benzontrile
2-{4-[4-(3-Chloro-phenyl)-1-methyl-6-

216 oxo-1,6-dihydro-pyridin-3-yl}-pyrazol- | A
1-yt}-benzonitrile

[¥9]
[\
-3
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Table 29
cBp
Example Structure Name ICso
(uM)
Q}e&w 3 ) |
\;\H% o 4-{5-[1-(2-Cyano-phenyl)- 1 H-pyrazol-
217 A /J/ “om 4-y1}-1-methyi-2-oxo-1,2-dthydro- A
AN . L
. pyridin-d-yl}-benzoic acid
ad
o
' //'?»N
N ?\H\\; 0 4-4 5-[1-(2-Cvano-phenyl}-1H-pyrazol-
218 e ”4\;/\ NHy 1 4.y1]-1-methyl-2-0x0-1,2-dihydro- A
i
n pyridin-4-yl }-benzamide
Y E
o]
g z =N
NY ,(L?\ 4-4 5~-[1-(2-Cyano-phenyl)- 1 H-pyrazol-
219 N i ﬁ/ 4-y1}-1-methyl-2-oxo-1,2~dihydro- A
A . :
. pyridin-4-vl }-N-methyl-benzamide
z
2-[4-(2'-Methoxy-1-methyl-6-ox0-1,6-
220 dihydro-{4,4'bipyridinyi-3-yl}-pyrazol- | A
I-yl}-benzonitrile
N 2-[4-(1, 1-Dimethyl-6,2-dioxo-1,6,1',2'-
221 N AN tetrahydro-[4,4 Tbipyridinyl-3-y1)- A
= X O - -
| pyrazol-1-ylj-benzonitrile
[
P
O

[¥9]
[\~
00
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Table 29
cBp
Example Structure Name ICso
(uM)
= //:_;EN
N\ 2-[4-(1'-Cyclopropyl-1-methyi-6,2'-
NN _
. g\) NN N {dioxo-1,6,1'2'-tetrahydro- A
Lide i 3
%\W’Q/l“\@ [4 4" bipyridinyl-3-yD-pyrazol-1-yl]-
”N\'g/ benzonitrile
)
= _/23
%
2-{4-(1-Methyl-6-oxo-4-phenyl-1,6-

223 dihydro-pyridin-3-yl-pyrazol-1-yi}- A
benzoic acid
2-[4-(1-Methyl-6-oxo-4-p-tolyl-1,6-

224 dihydro-pyridin-3-yl-pyrazol-1-yi}- A
benzoic acid

/r“_.'._-
&4 COOH
N-N 2-(4-(4-(4-chlorophenyl}-1-methyl-6-
cl : -

225 N oxo-1,6-dihydropyridin-3-yl)-1H- A
pyrazol-1-y)benzoic acid
2-{4-{4~(4-Fluoro-phenyl }-1-methyl-6-

226 oxo-1,6-dihydro-pyridin-3-yl}-pyrazel- | A
t-yl}-benzoic acid

[¥9]
o
el
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Table 29
cBp
Example Structure Name ICso
(uM)
2-[4-(1'-Methyl-6'-oxo-1",6"-dihydro-

227 {3,4"bipyridinyl-3'-yh-pyrazol-1-yl}- A
benzotc acid
2-[4-(6-Methoxy-1'-methyl-6"-ox0-1,6'-

228 dihydro-[3,4'bipyridinyi-3'-yl)-pyrazol-] A
1-vl}-benzoic acid
2-{4-[4~(4-Methoxy-phenyl)-1-methyl-

229 6-ox0-1,6-dihydro-pyridin-3-yi}- A

N’:{(g pyrazol-1-yl}-benzoic acid
o
Y J<
- N 2-[4-(6-Ethoxy-1'"-methyl-6'-ox0-1,6'-
230 3 dihydro-{3 4" bipyridinyl-3'-yD-pyrazol-| A
I-yl}-benzoic acid
a® | |
NN \I/ 2-[4-(6-Isopropoxy-1'-methyl-6'-0x0-
)
231 i/@ 1,6 -dihydro-[3,4'[bipyridinyl-3'-y1)- A
XN
N/ pyrazol-1-yil-benzoic acid
~

14
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Table 29
cBp
Example Structure Name ICso
(uM)
= /0
Q} %OH - o \ .
RV H\ 2-{4~(6-Isobutoxy-1'-methyl-6'-oxo-
{0\
232 N & T © 1, 6'-dihydro-[3,4' bipyridinyl-3'-yi)- A
Xy
;;/ pyrazol-1-yi}-benzoic acid
e
1S
Y
NN 2-{4-[4-(4-Methoxy-phenyl)-1-methyl-
; 0 ;
233 m ™ {6-oxo-1,6-dihydro-pyridin-3-yi}- A
X
N/ f pyrazol-1-yl}-benzonitrile
~
T
2-[4-(6-Ethoxy-1'-methyl-6'-ox0-~1",0'-
234 dihydro-{3,4"bipyridinyl-3'-yl}-pyrazol-{ A
1-yl]-benzonitrile
TN =N
3
NN ~ 2-{4-(6-Isopropoxy-'-methyl-6'-ox0-
)
o e
235 Y 7 T I, 6-dihydro-{3,4' Thipyridiny!-3'-y1)- A
N .
Nm/ pyrazol-1-yl}-benzonitrile
=~
o}
o= ,_E‘:—-:N
4 L ,
NN H\ 2-{4-(6-Isobutoxy-1"-methyl-6"-0x0-
236 y° 1',6'-dihydro-{3,4'Tbipyridinyl-3'-yi)- A
& Ny N
/N\ﬂ/ pyrazol-1-yll-benzonitrile
Q
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Table 29
CBP
Example Structure Name ICso
(uM)
2-[4-(1'-Methyl-6'-oxo-1',6"-dihydro-

237 {3.4"bipyridinyi-3'-yl}-pyrazol-1-vi}- A
benzonitrile
2~(4~(6-methoxy-1'-ruethyl-6'-ox0-1",6'-

238 dihydro-{3,4"-bipyridin}-3'-yi}-1H- A
pyrazol-1-yl}benzonitrile
2-(4-(1,1", S-trimethyl-6,6'-dioxo-~

239 1,1,6,6'-tetrahydro-[3,4"-bipyridin}-3'- A
yi)-1H-pyrazol-1-vl)benzonitrile
2~(4~(5-fluoro-1"~methyl-6,6'-dioxo-

240 1,1,6,6'-tetrahydro-[3,4"-bipyridin}-3'- A
yh-1H-pyrazol-1-yhbenzonitrile
2-{4-[4-(3-Methoxy-phenyl)-1-methyl-

241 6-ox0-1,0-dihydro-pyridin-3-yi}- A
pyrazol-1-yl}-benzonitrile
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Table 29
CBP
Example Structure Name ICso
(uM)
2-(4-(5-methoxy-1"-methyi-6'-oxg-1',6'-

242 dihydro-{3,4'-bipyridin}-3'-y1)-1H- A
pyrazol-1-ylibenzonitrile
2-(4-(4-(3,4-dimethoxyphenyl}-1-

243 methyl-6-oxo-1,6-dihydropyridin-3-yl)- | A
TH-pyrazol-1-yhbenzontirile
2-{4-{4-(2-Methoxy-pyrimidin-S-yl3-1-

244 methyl-6-ox0-1,6-dihydro-pyridin-3- A
yil-pyrazol-1-ylt-benzonitrile
2-(4-{1-methyl-4-(2-
(methylamino)pyrimidin-5-y1}-6-ox0-

245 B o A
1,6-dihvdropyridin-3-vl}-1H-pyrazol-1-
yhbenzonitrile
2-{4-[ I-Methyl-6-oxo-4-(3,4,5-

246 trimethoxy-~-phenyl)-1,0~-dihydro- B
pyridin-3-yl}-pyrazol-1-vl}-benzonitrile
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Table 29
CBP
Example Structure Name ICso
(uM)
2-[4-(4-Ethoxy-1-methyl-6-ox0-1,0-

247 dihydro-pyridin-3-yl)-pyrazol-1-yi}-4- A
methoxy-benzoic acid
4-Cyclopropoxy-2-[4-(4-ethoxy-1-

248 methyl-6-ox0-1,6-dihydro-pyridin-3- A
yi}-pyrazol-1-yl]-benzoic acid
2-(4-(4-ethoxy-1-methyl-6-oxo-1,6-

249 dihydropyridin-3-yl)-1H-pyrazol-1- A
yibenzoic acid
5-(1-(Z-chlorophenyl)-1H-pyrazol-4-

250 yi)-1-methyl-4-((1-methyl-1H-pyrazol- | A
4-yhraethoxyypyridin-2{1H}-one
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Table 29
CBP
Example Structure Name ICso
(uM)
v )
N— 3~(4-(4-ethoxy-1-methyl-6-ox0-1,6-
N
251 dihydropyridin-3-yl)-1H-pyrazol-1- A
o
o~ | o yibenzonitrile
O

4-ethoxy-5-(1-(2-fluorophenyl)-1H-

252 pyrazol-4-y1}-I-methylpyridin-2(1 H)- A
one
4-ethoxy-1-methyl-5-(1-(pyridin-2-yl)-

253 A
IH-pyrazol-4-yhpyridin-2(1H}-one
2-{4-(1,5-Dimethyl-6-ox0-1,6-dihvdro-

254 A

pyrdin-3-yh-pyrazol-1-yl-benzonitrile

(9]
L2
Wn
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Table 29
cBp
Example Structure Name ICso
(uM)
T H—CooH
\_4
N“?:j 2-[4-(1,5-Dimethyl-6-ox0-1,6-dihydro-
2 . .
255 pyridin-3-yl}-pyrazol-1-yli}-benzoic A
3 R acid
N
O
N“*‘;f 2-[4-(5-Ethyl-1-methyl-6-ox0-1,6-
[
256 dihydro-pyridin-3-yl)-pyrazol-1-yi}- A
= benzonitrile
g |
-~
O
s Q
\_4 ToH
NN 2-{4-(5-Ethyi-1-methyl-6-0x0-1,6-
y
257 N dihydro-pyridin-3-yl}-pyrazol-1-vi}- B
= | benzoic acid
P
O
e
oL
- N-N 2-[4-(1,5-Dimethyl-6-ox0-1,6-dihydro-
\ 7 o
258 pyridin-3-yl-pyrazol-1-ylj-4-phenoxy- | A
| X benzonitrile
N'\
O
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Table 29
cBp
Example Structure Name ICso
(uM)
C ~COOH
&’5 N E:‘J 2-{4-(1 5-Dimethyl-6-ox0-1,6-dihydro-
259 N pyridin-3-yl}-pyrazol-1-ylj-4-phevoxy- | C
i s benzoic acid
N\
o
4-Methoxy-2-{4-(1'-methyl-0,6'-dioxo-

260 1,6,1',6'-tetrahvdro-{ 3, 4'bipyridinyl-3'- | A
yi}-pyrazol-1-yl]-benzonitrile
4-Methoxy-2-{4-(1-methyl-6-ox0-4-

261 phenyl-1,6-dihydro-pyridin-3-yi)- A
pyrazol-1-yl}-benzonitrile

Me 7N = R
o4 i .
. 2-{4-[4-(4-Chloro-phenyl}-1-methyl-6-
D
262 3 f\ | - oxo- 1 6-dihydro-pyridin-3-yl]-pyrazol- | A
NN
A, T/ I-y1}-4-methoxy-benzonitrile
o
o Q{:N | |
/ N1 2-{4-[4-(4-Fluoro-phenyi}-1-methyl-6-
\ F
263 v C‘f oxo-1,6-dihydro-pyridin-3-yl}-pyrazol- | A
AR
I,Iij/ I-ylt-4-methoxy-benzonitrile
~
!
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Table 29
cBp
Example Structure Name éﬁ\j{)
Me /N o
OIJ\\‘:‘%N__N N ‘ 4-Methoxy-2-{4-(6-methoxy-1'-methyl-
264 Y i ;éo &'-oxo-1',6'-dihydro-[3,4 Tbipyrdinyl-3'-} A
,ri:/ yi)-pyrazol-1-yli-benzonitrile
Q
=
QJ&(‘;‘:: 2-[4-(6-Ethoxy-1'-methyl-6'-ox0-1,6'-
265 ‘V f\”‘;ﬁv dihydro-[3,4'[oipyridinyl-3'-yh-pyrazot-| A
/N(?/!\/\/ I-yl}-4-methoxy-benzonitrile
Q
4-Methoxy-2-{4~(2'-methoxy-1-methyl-
2606 6-ox0~-1,0-dihydro-[4,4 bipyridiny]-3- A
. yi}-pyrazol-1-yl]-benzonitrile
(o]
M&\Q /‘I;ﬁj"%é;ﬁ , )
"“QN___N 4-Methoxy-2-{4-(1-methyl-6-ox0-4-
267 N : ] phenyl-1,6-dihydro-pyridin-3-yi)- A
s\[;/ pyrazol-1-yl}-benzoic acid
- )
“o L
%\-&N__NUH 2-{4-[4-(4-Chloro-phenyl}-1-methyl-6-
268 % - loxo-1,6-dihvdro-pyridin-3-yl -pyrazol- | A
/N/J/g I-yl}-4-methoxy-benzoic acid
o
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Table 29
CBP
Example Structure Name ICso
(uM)
AN oo
N , ,
/ .y 2-{4-[4-(4-Fluoro-phenyi}-1-methyl-6-
L W, £
269 N f/;ﬁ/ oxo-1,6-dihydro-pyridin-3-yl}-pyrazol- | A
@ I-ylt-4-methoxy-benzoic acid
!
oo {4,
° \-J‘QN NO” 4-Methoxy-2-[4-(6-methoxy-1'-methyl-
(Y !
270 N 5 ° |6-oxo-1.6-dibydro-[3 4 bipyridingi-3-| A
5 o
N yi)-pyrazol-1-yl]-benzoic acid
éi}
T y—coom
A 2-[4-(6-Ethoxy-1"-methyl-6-ox0-1",6'-
5w . T s :
271 Y AT dihydro-[3,4' bipyridinyl-3'-yD-pyrazol-] A
/\l/\/; ydro-{3. 4 bipyridinyi-3'-yi)-py
A I-yl}-4-methoxy-benzoic acid
o
4-Methoxy-2-{4~(2'-methoxy-1-methyl-

272 6-oxo-1,0-dihydro-[4,4 bipyridinyl-3- A
yh-pyrazol-1-yli-benzoic acid
2-[4-(1,1-Dimethyl-6,2'-dioxo-1,6,1' 2'-

273 tetrabydro-~{4,4 Ibipyridinyl-3-yl)- A

pyrazol-1-yl}-6-fluoro-benzonitrile
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Table 29
CBP
Example Structure Name ICso
(uM)
2-Fluoro-0-[4-(6-methoxy-1'-methyi-6'-

274 oxo-1',6'-dihydro-{3,4"bipyridinyl-3'- A
yi)-pyrazol-1-yli-benzonitrile
2-{4-[4-(4-Chloro-phenyl}-1-methyl-6-

275 oxo-1,6-dihydro-pyridin-3-yl}-pyrazol- | A
I-yli-6-fluoro-benzonitrile
2-Chioro-6-[4-(1,1'-dimethyl-6,2'-
dioxo-1,6,1,2 -tetrahydro-

276 o ‘ A
{4,4"bipyridinyl-3-yl)-pyrazol-1-yi]-
benzonitrile
2-Chloro-6-{4-(6-methoxy-1'-methyl-6'-

277 oxo-1' 6'-dihydro-[3,4' Thipyridinyl-3'- A
yij}-pyrazol-1-yli-benzonitrile
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Table 29
cBp
Example Structure Name ICso
(M)
2-fluoro-6-(4-(4-(3-methoxy-4-

. methylphenyl}-1-methyl-6-ox0-1,6-

7 dihydropyridin-3-y1)-1H-pyrazol-1- A
yhbenzonitrile
2-chloro-6-(4-(4-(3-methoxy-4-

. methylphenyl}-1-methyl-6-ox0-1,6-

P dihydropyridin-3-y1)-1H-pyrazol-1- A
yhbenzonitrile
2-chloro-6-(4-(4-(2-ethylpyrimidin-5-

280 yi)-t-methyl-6-oxo0-1,6-dihydropyrdin-| A
3-yl}-1H-pyrazol-1-ylbenzonitrile
2-(4-(4-ethoxy-1-methyl-6-oxo-1,6-

281 dihydropyridin-3-yl)-1H-pyrazol-1- A
yibenzonitrile
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Table 29

cBp
Example Structure Name ICso

(uM)

.. D
€>4NH
—<N-N : 2-(4-(4-ethoxy-1-methyl-6-oxo-1,6-
y
282 = dihydropyridin-3-yl)- 1H-pyrazol-1- A
o} ; ‘
o~ N yl)benzamide
I\TE/N -
!
<:T: y—CN y ,
[ Oj J{NWN 2-{4-(1-methyl-4-(2-
) morpholinoethoxy }-6-0x0-1,6-
283 | NN orpholnochory)-o-o A
Lo '| X dihydropyridin-3-yl)-1H-pyrazol-1-
'\I]/N ~ ylbenzonitrile
o
5-[1-(2-Methanesulfonyl-phenyh)-1H-

284 pyrazol-4-yi}-1,1-dimethyl-1H, 'H- A
{4,4" bipyridinyl-2,2'-dione
5-[1-(2-Methanesulfonyl-phenyi)-1H-

285 pyrazol-4-yl}-6-methoxy-1"-methyl- A
PH-[3,4"Tbipyridinyl-2"-one
4-{4-Chloro-phenyl}-5-[1-(2-

286 5 methanesulfonyl-phenyl)-1H-pyrazol-4-; A

NN , e
u yil-t-methyl-1H-pyrdin-2-one
-~
T
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Table 29
cBp
Example Structure Name ICso
(uM)
Q )S0;Me
NN 5-[1-(2-Methanesulfonyl-phenyi)-1H-
¥
O . , . ' .
287 Y # pyrazol-4-yl}-1,1'-dimethyl-1H, 'H- B
AN C .
u | {3,4"bipyridinyi-6,2'-dione
/ X
== HN—N
W
N—N N-cvano-2-(4-(4-{(4-fluorophenyl}-1-
i
288 Z\\) K\G}/F methyl-6-oxo0-1,0-dihydropyridin-3-yl}-| A
| , :
M 1H-pyrazol-1-yi)benzamide
N !
-
\f;'/
O
e, HN—ZEN
QM&O N-cyano-2-{(4-( l-methyl-4-(I-methyl-
520 Pj:?:j N 1H-pyrazol-4-y1}-6-0x0-1,6~ A
: M‘N\ dihydropyridin-3-y1)- 1H-pyrazol-1-
N ! yijbenzamide
5
— PEN—-—-EEN
X
NN N-cyano-2-(4-{4-{(4-methoxyphenyl)-1-
\‘\
290 NS 5/0\ methyl-6-ox0-1,6-dihydropyridin-3-yl}- | A
= ] N IH-pyrazol-1-yljbenzamide
N
5
NN 2-{4-{4-(4-chiorophenyl}-1-methyl-6-
'
291 X O oxo-1,6-dihydropyridin-3-yD)-1H- A
7 X pyrazol-1-yl)-N-cyanobenzamide
N )
-
o




WO 2018/195155 PCT/US2018/028097
Table 29
cBp
Example Structure Name ICso
(uM)
e HNZEN
Wt
N~N N-cyano-2-{(4-(2'-roethoxy--methyl-6-
@ : o ‘
292 N oxo-1,6-dihydro-[4,4"-bipyridin}-3-yl}- A
i
) SN | TH-pyrazol-1-yDbenzamide
N
-~
(fj
——  HN—ZEN
\_4 0 N-cyano-2-{(4-(1,1'-dimethyl-2' 6-
N--N
o dioxo-1,1°,2" 6-tetrahydro-{4,4'-
293 A | A
N bipyridin]-3-vi)-1H-pyrazol-1-
=
J © lyhbenzamide
N yi)benzamide
\:3)
o
e, HN—ZEEN
W
NN N-cyano-2-(4-(6-methoxy-1"-methyl-6'-
\
294 N PO [ ox0-1,6'-dihiydro-[3 4 bipyridin]-3-yh)-| A
= h SN 1H-pyrazol-1-yl}benzamide
/N‘?r)
0
<\;l/ «Q N-cyano-2-(4-(1-methyl-4-(2-
(methylamino)pyrimidin-5-y1}-6-ox0-~
295 _ o o A
I, 6-dihydropyridin-3-vi)}-1H-pyrazol-1-
yhbenzamide
N-cyvano-2-(4-(6-ethoxy-1"-methyl-6'-
296 oxo-1',6'-dihydro-{3 4'-bipyridin}-3'-yl}-| A

1H-pyrazol-1-yl}benzamide
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Table 29
CBP
Example Structure Name ICso
(uM)
5-(1-(2~(1H-tetrazol-S-ylyphenyl)~-1H-

297 pyrazol-4-yl)-4-(4-chlorophenyl}-1- A
methylpyridin-2(1H}-one
4-(4-Methoxy-phenvi)-1-methyl-5-{ 1~

298 {2-(1H-tetrazol-5-yl}-phenyl]-1H- A
pyrazol-4-yl ;-1 H-pyridin-2-one
4-(4-Fluoro-phenyl)-1-methyl-5-{1-[2-

299 (1H-tetrazol-5-yh-phenyl}-1H-pyrazol- | A
4-yl}-1H-pyridin-2-one
I-Methyl-4-(T-methyl-1H-pyrazol-4-

300 yi)-5-1 1-[2-(1H-tetrazol-5-yl}-phenyl]- A
IH-pyrazol-4-yl}~-1H-pyridin-2-one

== HN-y
\
Wat
N-N 4-Cyclopropyl-1-methyl-5-{1-[2-(1H-
A
301 X tetrazol-S-yl}-phenyl-1H-pyrazol-4- A
= i yi}-1H-pyndin-2-one
N \]//
o

(&S]
N
Wn
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Table 29
cBp
Example Structure Name ICso
(uM)
N-{2-[4-(4-Cyclopropyl-1-methyi-6-

302 oxo-1,6-dihydro-pyridin-3-yl)-pyrazol- | A
I-yt}-benzoyl}-methanesulfonamide
Bthanesultonic acid 2-[4-(4-

303 cyclopropyl-1-methyl-6-0x0-1,6-
dihydro-pyridin-3-yl)-pyrazol-1-yl}- A
benzoylamide

\’N —
i HN"’%&“@
@"‘\QQ © N-{(dimethylamino)}sulfonyl]-{2-[4-(4-

304 cyclopropyl-t-methyl-6-0x0(3-~
hydropyridylpyrazolyljphenyl jcarbox A
amide
3-(4-(1,1'-dimethyl-2' 6-dioxo-1,1,2' 6~

305 tetrahydro-{4,4"-bipyridin}-3-yl)-1H- A
pyrazol-1-yl}-4-methoxybenzonitrile
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Table 29
CBP
Example Structure Name ICso
(ud)
e 4"
= ﬂ&"‘( 4-Methoxy-3-[4-(6-methoxy-1'-methyl-
Ly !
306 Y #A° |6-oxo-1,6-dibydro-[3 4 bipyridinyl-3'-| A
r/ A N
yi}-pyrazol-1-ylj-benzonitrile
o
- O
= ’Q};N 3-{4-[4-(4-Chloro-phenyl}-1-methyl-6-
307 Y A |oxo-1,6-dihydro-pyridin-3-yl|-pyrazol- | A
= ™
/,ﬁi {l I-yl}-4-methoxy-benzonitrile
S

G-methoxy-1'-methyl-5'-(1-(1-
phenylethyl)-1H-pyrazol-4-y1)-[3,4'- A
bipyridin]-2'{(1'H}-one.

308

I-methyl-4-(2-
200 (methylamino)pyrimidin-5-y1}-5-(1-(1-
o phenylethyl}-1H-pyrazol-4-yhipyridin-

2{1H)-one

I 1-dimethyl-5-(1-(1-phenylethyl}-1H-
310 pyrazol-4-y1}-[4.4'-bipyridine}- A

2,2(1H, 1'H)-dione
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Table 29
CBP
Example Structure Name ICso
(uM)
N
—y
4-(2-(ethylamino)pyrimidin-S-y1)-1-

311 methyl-5-(1-(1-phenylethyl)-1H- A
pyrazol-4-yDpyridin-2(1Hj-one
422
methoxyethyDamino)pyrimidin-S-yl)-1-

. yet yh )t din-5-y ) A
methyl-5-(1-(1-phenylethyl}-1H-
pyrazol-4-yDpyridin-2{ 1H}-one
6-(3-(dimethylamino}propoxy)-1'-
methyi-3'-(1-(1 -phenvlethvi)-1H-

13 yl-5'-(1-(1- '3 '.') A
pyrazol-4-y1}-[3 4'-bipyridin}-2'(1'H)-
one
5-(1-(Z-chlorophenyl)-1 H-pyrazol-4-

314 yi)-1,1-dimethyl-[4,4"-bipyridine]- A
2,2(1H, 1'H)-dione
5-(1-(2-chlorophenyt)-1H-pyrazol-4-

318 yh-4-{2-methoxypyrimidin-5-yi)-1- A
methylpyridin-2(1H}-one
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Table 29
CBP
Example Structure Name ICso
(uM)
Q-cs
! 5'-{1-(2-chlorophenyl)-1 H-pyrazol-4-

316 " lyD-6-methoxy-1' 5-dimethyl-[3,4'- A
bipyridin]-2'{1'H)-one
5-{1-(2-chlorophenyl)-1H-pyrazol-4-

317 yI)-2'-methoxy-1-methyl-[4,4'- A
bipyridin]-2(1H}-one
5-(1-(2-fluorophenyl)-1H-pyrazol-4-

318 yi)-1, 1'-dimethyi-[4,4"-bipyridine]- A
2,2(1H, 1'H)-dione
5'-(1-(2-fluorophenyl)- | H-pyrazol-4-

319 yh-6-methoxy-1"-methyl-[3,4"- A

7 bipyridin]-2'(1'H)-one
14
5-(1-(2-fluorophenyl)-1H-pyrazol-4-

320 yh-4-{2-methoxypyrimidin-5-yi)-1- A

methylpyridin-2(1H}-one
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Table 29
CBP
Example Structure Name ICso
(uM)
5-{1-(2-hydroxycyclohexyl)-1H-

321 pyrazol-4-yi}-1-methyl-4- A
phenylpyridin-2(1H}-one
2-chloro-6-[4-[4-[2-
cyclopropylamino)pyrimidin-3-yi}-i-

322 . (cyclop /p, p A
methyl-6-oxo-3-pyridyllpyrazol-1-
yiibenzonitrile
2-(4-{4-(2~(ethylamino)pyrimidin-S-vi}-

323 I-methyl-6-0x0-1,6-dihydropyridin-3- A
y)-1H-pyrazol-1-yl)benzonitrile

(i-i)
= 2-(4-(4-2+(2-
294 %_E\ /N\”/;:j\/\g/ methoxyethylamino)pyrinudin-S-yi)-1- A
“ E(&’N methyl-6-ox0-1,6-dihydropyridin-3-yl)-
N,
L( IH-pyrazol-1-yhbenzonitrile
Ci
(\;: s 2-chioro-6-(4-(4-(2~
N-N {ethylaminc)pyrimidin-5-yl}-1-methyl-
195 w gy g\/’ U Py vi) 3 A
i | 6-0x0-1,6-dihydropyridin-3-yl)-1H-
AN 7
N pyrazol-1-ylibenzonitrile
I
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(]
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Table 29
cBp
Example Structure Name ICso
(uM)
Ci
r_--; e 2-chloro-6-{4-(4-(2-({2-
%
(‘N~.»g y methoxyethyDamino)pyrimidin-5-yl}-1-
326 &P MR a . A
/f\i/%/{q methyl-6-oxo0-1,6~-dihydropyridin-3-y1})-
/’Q‘i ! 1H-pyrazol-1-yl)benzonitrile
O
- o 2-chloro-6-(4-(4-(2-
T ==
N4 {{cyclopropylmethyhamino)pyrimidin-
N--N
327 &g 4}*;\{/%\/& S-yl)-1-methyl-6-oxo-1,6- A
[ O
7~ AN dihydropyridin-3-yl}-1H-pyrazol-1-
i yaropy yt Dy
'
& ylybenzonitrile
Ci
/_:‘_/
%2’"&”2“ 2-chioro-6-(4-(4-(2-
, N | [{dimethylamino)pyrimidin-5-yi}-1-
328 No” NN ] o A
i methyl-6-oxo0-1,6~-dihydropyridin-3-y1})-
P E S
tH-pyrazol-1-yi)benzonitrile
N J J
-~
14
cl
\”&r =N 2-chloro-6-(4-(4-(2-
X . D
N—H {cyclopentylamino)pyrimidin-5-yi)-1-
290 SN cyclopenty )iy D R
// “ \ﬁj i/ |methyl-6-ox0-1,6-dihydropyridin-3-yl)-
/ﬂiw(i IH-pyrazol-1-ylibenzonitrile
o]
Ci
\i}-ﬂ?ﬁ?‘! 2-chioro-6-(4-(1-methyl-6-0x0-4-(2-
N N [{pyrrolidin-1-yhpyrimidin-S-y1}-1,6-
330 NS NN \ A
i /[ T dihydropyridin-3-yl)-1H-pyrazol-1-
PN e N il ' !
N | ylybenzonitrile
5
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(]
Ju
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Table 29

CBP
Example Structure Name ICso

(uM)

ci
(}ém 2-chloro-6-{4-{4-(2-
N “ (isopropylamino)pyrimidin-5-yl)-1-
331 NI ' A
g

methyl-6-oxo0-1,0~-dihydropyridin-3-vi}-

N I1H-pyrazol-i-yl)benzonitrile

2-chloro-6-{(4-(1-methyl-4-(2-

(methylamino)pyrimidin-5-yl)-6-ox0-

332 B o A
1,6-dihvdropyridin-3-vl}-1H-pyrazol-1-
yhbenzonitrile
2-[4-[4-[2-{ethvlaminojpyrimidin-5-yi}-

333 I-methyl-6-ox0-3-pyridylipyrazol-1- A
yil-6-fluoro-benzonitrile
2-[4-[4-[2-(dimethylamino)pyrimidin-
S-y1}-1-methyl-6-ox0-3-

334 ( , A
pyridylipyrazol-1-yli-6-flucro-
benzonitrile
Z-chloro-6-(4-(1-methyl-4-(2-
morpholinopyrimidin-5-y1}-6-ox0-1,6-

335 ' A

dihydropyridin-3-yt)-1H-pyrazol-1-

ylibenzonitrile

52
W
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Table 29

CBP
Example Structure Name ICso

(uM)

2-fluoro-6-{4-{ 1 -methyl-6-0x0-4-(2-
336 pyrrolidin-1-ylpyrimidin-S-y1)-3- A

pyridylipyrazol-1-ylibenzonitrile

2-chloro-6-(4-{1-methyl-4-(2-(4-

methylpiperazin-1-vh)pyrimidin-5-y1)-

(98]
G
J

6-ox0-1,6-dihydropyridin-3-yl)-1H-

pyrazol-1-yhbenzonitrile

2~chloro-6-(4-(1-methyl-6-oxo-4-(2-
| (piperidin-1-yDpyrimidin-5-yi)-1,6-

dihydropyridin-3-yl)-1H-pyrazol-1-

yibenzonitrile

2-chioro-6-[4-{4-{6-(isopropylamino)-
3-pyridyl}-1-methyl-6-oxo-3-pyridyl}- A

pyrazol-1-ylibenzonitrile

<’ NN 2-chloro-6-(4-(6-(cyclopentylamino)-1'-
NN rethyl-6"-oxo-1",6'-dihydro-{3,4'-
/ H bl J >
340 Y AT NN L | A
L L/ |bipyridin}-3'-yl)-1H-pyrazol-1-

/N~1/' yhbenzonitrile

52
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Table 29
CBp
Example Structure Name ICso
(ud)
Ci
{\i{ —=N 2-chioro-6-(4-(1'-methyl-6-
N-N (methylamino)}-6"-oxo-1', 6'-dihydro-

341 o N o . A
i {3.4"-bipyridin}-3'-yi)-1H-pyrazol-1-

NGNS
l yi)benzonitrile
n b \ 4 ,
-~

T

ci

gﬂ%ﬂEN 2-chloro-6-(4-(6-(ethylamino)-1'-

NN H methyl-6'-oxo-1', 6'-dihydro-{3,4'-

bipyridin}-3'-yl}-1H-pyrazol-1-

(9%

£

]

F 4
R
==(

¢

ylibenzonitrile

2-(4-(6-(cyclopentylamino)-1'-methyl-
; 6'-oxo-1', 6'-dihydro-[3, 4'-bipyridin]-
| 3'-yh-1H-pyrazol-1-yl}-6-

A AN
o fluorcbenzonitrile
~
8]
F
____/
25N
( { 2-{4-{6-(ethylamino}-1'-methyl-6'-oxo-
NN
344 & /A(ﬁ\/ 1, 6-dihydro-[3, 4-bipyridin}-3'-yl)- A
E
A NN TH-pyrazol-1-y1)-6-fluorcbenzonitrile
Ny
(I}l
2~chloro-6-{4-[0~(dimethylamino}-1'-
methyl-6'-oxo-1', 6'-dihydro-{3,4'-
345 A

bipyridine}-3'-yl|-1H-pyrazol-1-

ylibenzonitrile
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Table 29
cBp
Example Structure Name ICso
(uM)
F
<\‘"‘//_ — 2-(4-{6-[{cyclopropyimethylyamino}-1'-
A ) '
N methyl-6'-oxo-1",6'-dihydro-{3 4~
346 SN AN R A
A I bipyridine}-3'-yl }~-1H-pyrazol-1-y1)-6-
ANy fluorobenzonitrile
9]
2-{4-[o-(dimethylamino)-1'-methyl-¢'-
47 oxo-1',6'-dihydro-[3,4'-bipyridine}-3'- \
o yi}-1H-pyrazol-1-yl}-6- ‘
fluorobenzonitrile
]
<""“ N Z-chlorg-6-(4-{6-
\{
N-N [(cyclopropylmethylamino]-1'-methyl-
348 Ve e S A
L b 6'-oxo-1',6'-dihydro-[3,4-bipyridine}-3'-
I N -
/N\{r‘ yii-1H-pyrazol-1-yhbenzonitrile
o
Ci
2-chloro-6-[4-[ 1-methyl-6-0x0-4-(0~
349 pyrrodidin-1-yl-3-pyridyl }3-3- A
pyridylipyrazol-1-ylibenzonitrile
2-fluoro-6-{4-{ 1 -methyl-6-0x0-4-(6-
350 pyreolidin-1-yi-3-pyridy]}-3- A
pyridylipyrazol-1-yllbenzonitrile

2
4
Wn
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Table 29
cBp
Example Structure ICso
(uM)
F
QE 2-fluoro-6-(4-(6-(isopropylamino)-1'-
NN methyl-0'-oxo0-1',6'-dihydro-{3,4'-
351 QV“/AYQ , A
PP I 7/ bipyridin}-3'-y-1H-pyrazol-1-
/N\If,i yhbenzonitrile
o
Ci
/‘",__‘_..
W \ o
NN { )| 2-chloro-6-[4-[4-[6-{cyclopentoxy}-3-
352 ! w 0 pyridyl]-1-methyi-6-0x0-3- A
o N pytidylipyrazol-1-ylibenzonitrile
N
0
F
Cj’?ﬂEN
X e £ g |2-{4-(6-(difluoromethoxy)-1"-methyl-6'-
353 &> 0 |oxo-1'6-dihydro-[3 4'bipyridin}-3tyD)-| A
" N tH-pyrazol-1-y)-6-tfluorobenzonitrile
A )
0
ol
Q:}"EN 2-chioro-6-{4-(6-(difluoromethoxy}-1'-
F :
- NN methyl-6'-oxo-1',6'-dihydro-{3,4'- A
3. . PG ; :
i /\E/ bipyridin}-3'-yl-1H-pyrazol-1-
NN ’
N i yhbenzonitrile
o
<\j P 2-{(4-(6-(3-(dimethylamino)propoxy}-1'-
5 5 /\(Ovl\/é methyl-6'-oxo-1',6'-dihydro-{3,4'- N
,ria/ HJ\W"N bipyridin}-3'-yl}-1H-pyrazol-1-
jo/ yibenzonitrile

52
(3]
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Table 29
cBp
Example Structure Name ICso
(uM)
o~ 2-chioro-6-(4-{6-(3-
N
ey . {{(dimethylaminojpropoxy}-1'-methyl-6'-
356 | A ek | o A
l A Py oxo-1',6'-dihydro-{3,4-bipyridin]-3'-v1)-
/NWg 1H-pyrazol-1-yl}benzonitrile
o
\'"‘/ =N 2-chipro-6-[4-[4-[6-
N cyclopropylmethoxy)-3-pyndyl]-1-
357 SRS A _}p' " A
NS b methyl-6-oxo0-3-pyridylipyrazol-1-
/N\ﬁ} yijbenzonitrile
I
F
) W=
<\"“< 2-1 6-[4-[4-(6-13 <y=3
i \/ -tluoro-6-{4-{4-(6-150propoxy-3-
358 N~ 0 |pyridyl)-1-methyl-6-0x0-3- A
o N pyridylipyrazol-1-yllbenzonitrile
N
¢
F
"
<} 2-{4-{6-ethoxy-1"-methyl-6"-0x0-1", 6'-
N-N
359 o P EVWO\/ dihydro-{3, 4'-bipyndin]-3'-y1)-1H- A
# "N pyrazol-~1-yi)}-6-fluorobenzonitrile
N i
O
F
<S/gﬂ=;s\. 2-{4-[4-[6-(cyclopropylmethoxy)-3-
.__(\
N pyridyl]-1-methyl-6-ox0-3-
360 NSRS NA ) A
r/)j « I pyridylipyrazol-1-yl]-6-fluoro-
AN benzonitrile
E
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Table 29
cBp
Example Structure Name ICso
(uM)
F
g ==Y
Nt 2-[4-14-[6-(cyclopentoxy)-3-pyridyl -1~
361 S\) / methyl-6-oxo0-3-pyridyljpyrazol-1-yi}- A
|
= f = 6-tluore-benzonitrile
N
I
F
Q‘«-%ﬁm 2-[4-[4-[6-(cyclopropoxy }-3-pyridyl]-1-
N“‘ \!
362 N O methyl-6-oxo-3-pyridyljpyrazol-1-yl}- | A
|
@ N 6-fluoro-benzonitrile
,-/N
I
2-chioro-6-[4-{4-(6-isopropoxy-3-
363 pyridyl)-i-methyl-6-ox0-3- A
pyridylipyrazol-1-ylibenzonitrile
Ci
2~chioro-6-[4-[4-[6-(cyclopropoxy)-3-
364 pyridyl]-1-methyi-6-0x0-3- A
pytidylipyrazol-1-ylibenzonitrile

52
(]
o0
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Table 29
CBP
Example Structure Name ICso
(uM)
2-chloro-6-{4-(6-ethoxy-1"-methyi-6'-

365 oxo-1, 6'-dihydro-{3, 4'-bipyridin}-3'- A

yi)-1H-pyrazol-1-yl)benzonitrile
cl
2~chloro-6-[4-{4-(6-cyclopropyl-3-

366 pyridyl)-1-methyl-6-0x0-3- A
pyridylipyrazol-1-ylibenzonitrile
2-(4-(1',6-dimethyl-6'-oxo-1",6'-

367 dihydro-{3,4'-bipyridin]-3"-yl)-1H- A
pyrazol-1-y1)-6-fluorobenzonitrile
2-fluoro-6-(4-(1'-methyl-6'-0x0-6-

- {(trifluoromethyl }-1',6'-dihydro-{3,4'-

268 (. o yh-1" y A
bipyridin]-3'-yl)-1H-pyrazol-1-
yhbenzonitrile
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Table 29

CBP
Example Structure Name ICso

(uM)

2-chloro-6-(4-(1'6-dimethyl-6"-oxo-
369 I'.6'-dihydro-{3,4'-bipynidin]-3'-yl)}-1H- | A

pyrazol-1-yDbenzonitrile

2-chloro-6-{(4-(1'-methyl-6"-0x0-0~

(trifluoromethyl)-1',6'-dihydro-{3 4'-

bipyridin}-3'-yl)-1H-pyrazol-1-

N 1 yhbenzonitrile

2-chloro-6-(4-(6-ethyl-1'-methyl-6'-

371 oxo-1',6'-dihydro-[3 4-bipyridin}-3'-y1}-| A
1H-pyrazol-1-yl)benzonitrile
2-{4-(6-ethyt-1"-methyl-6'-0x0-1",6'-

372 dihydro-{3,4'-bipyridin}-3'-y1)-1H- A

pyrazol-1-yi-6-fluorcbenzonitrile
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Table 29
CBP
Example Structure Name ICso
(uM)
SN
WA
N—N 2~(4-(6-¢thyl-1"-methyl-6"-ox0-1',6"-
373 P dihydro-{3,4"-bipyridin}-3'-yi}-1H- A
AN N .
ol pyrazol-1-yDbenzonitrile
_N
{5_5
F
4
N p ~ZZN

2-[4-[4-(6-cyclopropyl-3-pyridyl)-1-

N-N
374 %,)‘ ///\/& methyl-6-ox0-3-pyridylipyrazol-1-yi}- A
P ) o
& | N 6-tlucro-benzonitrile
_N
o

2-fluoro-6-{4-{4-(6-isopropyl-3-

375 pyridyl}-1-methyl-6-0x0-3- A
pyridylipyrazol-1-ylibenzonitrile
2-chloro-6-[4-{4-(6-isopropyl-3-

376 pyridyt)-1-methyl-6-ox0-3- A
pyridylipyrazol-1-vlibenzonitrile
2-(4-(1',6-dimethyl-6'-oxo-1",6'-

377 dihydro-{3,4"-bipyridin]-3'-yl}-1H- A

pyrazol-1-yl}benzonitrile
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Table 29
CBP
Example Structure Name ICso
(M)
F
ﬁﬂam
\-—’Z 2-{(4-(6-cyclopentyl-1-methyl-6'-ox0-

NN

378 Y f,\/[\/ 1" 6'-dihydro-[3 4"bipyridin]-3-yD-1H- | A
Ay

: et pyrazol-1-y1)-6-fluorobenzonitrile
PRLN 4
v

Z-chloro-6-{(4-(6-cyclopentyl-1'-methyl-
&'-oxo-1',6'-dihydro-[3,4-bipyrdin}-3'- | A

yi}-tH-pyrazol-1-yhbenzonttrile

2-cyclopropyl-6-[4-[ 1-methyl-4-(1-
380 rethyl-2-oxo-4-pyridyl)-6-ox0-3- A

pyridylipyrazol-1-ylibenzonitrile

2-cyclopropyl-6-[4-[4-{1-
{cyclopropylmethyl)-2-oxo-4-pyridyl]-
I-methyl-6-ox0-3-pyridylipyrazol-1-

viibenzonitrile

Z-cyclopropyl-6-(4-(6-(3~
{(dimethylaminojpropoxy)-1'-methyl-6'-
oxo-1', 6'-dihydro-{3, 4"-bipyridin}-3'-

382

yi)-1H-pyrazol-1-vl)benzonitrile
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Table 29
CBP
Example Structure Name ICso
(uM)
2-cyclopropyl-6-(4-{(6~-methoxy-1'-
methyl-6'-oxo-1', 6'-dihydro-[3, 4'-
383 o A
bipyridin}-3'-yl}-1H-pyrazol-1-
yibenzonitrile
2-cyclopropyl-6-{4-{6-ethoxy-1'-
methyl-6'-oxo-1', &6'-dihydro-{3, 4'-
384 o A
bipyridin}-3'-yl}-1H-pyrazol-1-
yhbenzonitrile
2-cyclopropyl-6-[4-[ 1-methyl-6-0x0-4-
385 (2-oxo-1-propyl-4-pyridyl)-3- A
, pyridylipyrazol-1-ylibenzonitrile
i
2-cyclopropyl-6-[4-[4-(1-ethyl-2-ox0-4~
386 pyridyl)-i-methyl-6-ox0-3- A
pyridylipyrazol-1-ylibenzonitrile
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Table 29
cBp
Example Structure Name ICso
(uM)
E‘\
\i/< =N 2-cyclopropyl-6-[4-[4-[6-(2-
387 rim?f O fluoroethoxy)-3-pyridyl}-1-methyl-6- A
- i F
@ S oxo-3-pyridyltlpyrazol-1-yllbenzonitrile
/N.;E)r
Y
f’ :>,~a:~::'a\; 2-cyclopropyl-6-(4-(1'-cyclopropyl-1-
i —<N-N_ methyl-2' 6-dioxo-1,1',2,6-tetrahydro-
S S TN RO I
PN {4.4'-bipyridin}-3-yl)-1H-pyrazol-1-
i /i\\
m & iyDbenzonitrile
_N.
5
~=/ i, Z-cyclopropyl-6-[4-[4-[1-(2-
"“\’N. N fluoroethyl)-2-oxo-4-pyridyl}-1-methyl-
389 ii\v/“ /\N/\/F 6-0x . 3 A
; (/\ ~oxo-3-pyridyl Ipyrazol-1-
P Ny
N ° yilbenzonitrile
i
.
}) - - . -
o 2-cyclopropyl-6-{4-[4-{1-(2-
V=
200 '4‘?\;_& hydroxvethyl)-2-oxo-4-pyridyl}-1- A
N Y 7 v Imethyl-6-0x0-3-pyridyl jpyrazol-1- '
f/ | \ o ATbel nitril
N ylibenzonitrile
6
Y
<—$ . 2-¢cyclopropyl-6-(4-(6-
N_§
301 'ﬂéw\{ (cyclopropylmethoxy - 1'~-methyl-6'- .
> A ‘ £
YN oA oxo-1,6'-dihydro-|3,4"bipyridin]-3"-y1)-
Z N
/;5 “r E TH-pyrazol-1-yDbenzonitrile
(o]
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Table 29
CBP
Example Structure Name ICso
(uM)
N—N'F\\N\ L |4-Fthoxy-5-(5-methanesulfonyl-
il’ / 4 /’ W
4,5,6,7-tetrahydro-pyrazolof 1,5-
392 o . . .y A
- alpyrazin-3-yi}-1-methyl-1H-pyridin-2-
g one
5~(5-Acetyl-4.5,6,7-tetrahydro-

393 pyrazolof 1,5-alpyrazin-3-yl)-4-ethoxy- B
I-methyl-1H-pyridin-2-one
I-methyl-4-phenyl-5-(5-phenyloxazol-

394 o ‘p y premy B
Z-yhpyridin-2(1H}-one
I-methyl-5-(1-methyl-5-phenyi-1H-

395 pyrazol-3-yl-4-phenylpyridin-2( 1 H})- A
one
I-methyl-4-phenyi-5-(2-phenyloxazol-

306 yl-4-phenyl-5-(2-phen; A

4-yhpyridin-2(1H)-one

(W]
N
Wn




WO 2018/195155 PCT/US2018/028097
Table 29
CBP
Example Structure Name ICso
(ud)

397

S-yhpyridin-2(1 H)-one

I-methyl-4-phenyi-5-(2-phenyloxazol-

Example 2. fn Vitro Enzyme Inhibition Assay — BRD4 Inhibition

[0250] Inhibition of BRI was determined as described previously. See, e.g., U.S. Patent
No. 9,034,900, The ICso values for inhibition of CRREBBP and BRD4 by compounds disclosed

herein, as well as two known in the art, are provided in Table 30, The ICso data of CBP and

BRD4 were designated within the following ranges: A: <0.5 uM; B: > 0.5 uM to < 5.0 uM;

and C: > 5.0 uM.

Table 30

Example Structure

Name

CRREBBP
1Cs0 (M)

BRI BD1
1Cs0 (M)

5-(1~{cyclopropyl (phenyl}

o
) /\1
.| ol

L-yh) pyridin-2(1H}-one

N

y
18 N methyl)-1H-pyrazol-4-y1)-1,3- A B

1 X dimethylpyridin-2(1H)-one
//Iﬁ]/N\
o
O
=/ NN
{-methyl-5-(1-(1-phenylethyl)-

1H-pyrazol-4-yl)}-4-(pyrrolidin- A B
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Table 30
- R . . \ . CRREBBP | BRD4 BD1
Example Structure Nanie ICso (M) | ICs0 (uM)
O
=/ NN
o o 1-methyl-4-morpholino-5-(1-(1-
43 1\/ N phenylethyi)-1H-pyrazol-4- A B
I o yvhpyridin-2(1H)-one
LN
G
{(R)-1-(5-(1-benzyl-1H-pyrazol-

74 4-yh)-1-methyl-2-ox0-1,2- A C

' dihydropyridin-4-yljpyrrolidine- ’
3-carboxylic acid
5-(1-benzyl-1H-pyrazol-4-y1)-4-

94 {1H-imidazol-1-v1}-1- A C
methylpyrdin-2(1H)-one
5-(1-benzyl-1H-pyrazol-4-yl)-1-

115 methyl-4-(3-methyl-1H-pyrazol- A C
S-yhpyridin-2(1H)-one
5-(1-benzyl-1H-pyrazol-4-yl}-4-

121 (isoxazol-3-yl}-1-methylpyridin- A C
2{1H)-one

o ) 1-methyl-5-(1-{({methylsulfonyl)
129 methyl)-1H-pyrazol-4-yl)-4- A C
Y phenylpyridin-2(1H}-one
N\
o
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Table 30
ample|  Sructure Name CRREGEP [ R4 D!
5 50 {1
?
o N—N 4-{5-(1-Cyclopropylmethyl-1H-
N pyrazol-4-yi)-1-methyl-2-oxo-
154 Y 1,2-dihydro-pyridin-4-yl}- A ¢
Xy, T
; benzoic acid
2-{4-(1-Methyl-6-0ox0-4-phenyl-

223 1,6-dihydro-pyridin-3-yl)- A C
pyrazol-1-yi}-benzoic acid
4-{(4-Chloro-phenylt)-5-{1-(2-

L methanesultonyl-phenyl}-1H- .

286 pyrazol-4-yi}-1-methyl-1H- A ¢
pyridin-2-one

I
="
N4 2-{4-(4-(2-
Ef:!:f v B {ethylamino)pyrimidin-5-y1)-1-
323 5~ | methyl-6-0x0-1,6- A B
Z SN dibydropyridin-3-yl)-1H-
LN pyrazol-1-yl}benzonitrile
Y
NN
~ AN
N } L:Nr ¢ | N-{5-(2 4-difluorophenoxy)-4-
o (1,5-dimethyl-6-0x0-1,6- c A
F X dihydropyridin-3-yDpyrimidin-2- ‘
| N v1) methanesulfonamide
(5:3
N
e \N
5 N~<’< e
CT b tert-butyl ($)-2-(4-(4-chloro-
101 =N >C}>v phenyl)-2,3,9-trimethyl-6H- c A

thienof3,2-f]{1,2 4triazolo[4,3-
al{1,4]diazepin-6-ylacetate
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Example 3: fn Vitro Cell-based Assay - Th17 Differentiation — IL-17A Secretion

(02517 100K CD4+ cells per well are plated in a 96~-well plate in 1% Thi7 ditferentiation
cocktatl (0.05 ng/ml IL6, 0.02 pg/ml 1IL23, 10 ng/ml anti-IFNy, 10 pg/ml anti-1L4, 0.01 pg/ml
1B, 0.003 pg/ml TGFB and 1 bead/cell anti-CD3/CD28) for a total volume of 100 ul/well. The
plates are cultured for 96 hr at 37°C in 5% CO». Differentiated Th17 cells are pocled, washed and
suspended in complete media. 100K Th17 cells per well are plated 10 a 96-well plate in the presence
of 1L.-23 at a final concentration of 25 ng/mL. Appropriate concentrations of CBP tnhibitors are
added to the cells for a total volume of 100 uL/well (DMSO and media controls are included).
Plates are cultured for 96 hr at 37°C in 5% CO». IL-17A levels in cell supernatants are determined
using the manufacturer protocol (Meso Scale Discovery #K15TATB-2). Secreted IL-17A levels are

interpolated from a standard curve and plotted by %DMSO control.

Example 4. /n Vitro Cell-based Assay - Treg Differestiation and Immune Checkpoints

[0252] 100K naive CD4+ cells per well are plated in a 96-well plate and appropriate
concentrations of CBP inhibitors are added to the cells. DMSO and media controls are included.
Cells are incubated for 1 hr at 37°C in 5% CO: and Treg differentiation cocktail (tinal
concentrations: 0.010 pg/ml TGFB, 10U/ml IL-2 and 1:1 bead:cell ratio of anti-CD3/CD28) was
added for a total volume of 100 pL/well. Plates are cultured for 96 hr at 37°C in 5% C(s. Tregs are
stained for CD4 (562424; BD Biosciences), CTLA4 (563931 BD Biosciences), CD25 (562660; BD
Biosciences), LAG-3 (11-2239-42; eBioscience), PD-1 (17-9969-42; eBioscience}, Tim3
{eBioscience; #25-3109-42), and FOXP3 (BD Biosciences; #560046). For FOXP3 and CTLA4
intracellular staining cells are fixed and permeabilized using BD Cytofix/Cytoperm solution { BD
Biosciences; #554722). Markers are quantified on 1Que Screener PLUS flow cytometry analyzer

{(IntelliCyt) and data analyzed using FCS Express 5 Software (DeNovo Software).

Example HI. Preparation of Pharmaceutical Dosage Forms
Example 1: Oral Tablet

{02531 A tablet is prepared by mixing 48% by weight of a compound of Formula [, or a
pharmaceutically acceptable salt thereof, 45% by weight of microcrystalline cellulose, 5% by
weight of low-substituted hydroxypropyl cellulose, and 2% by weight of magnesium stearate.
Tablets are prepared by direct compression. The total weight of the compressed tablets is

maintained at 250-500 mg.



WO 2018/195155 PCT/US2018/028097

CLAIMS

We claim:

1. A compound having the structure of Formula ©:

RA
5
R [ RN )E(G
O

Formula |
wherein a compound of Formula 1 includes a pharmaceutically acceptable salt thereof, and wherein

X6 is N or CR', wherein R’ is hydrogen, halogen, alkyl, or alkoxy;

R* is hydrogen, alkyl, aryl, aralkyl, cycloalkyl, cycloalkylalkyl, heterocyelyl,
heterocyclylalkyl, heteroaryl, or heteroarylalkyl;

R is hydrogen, halogen, ~CN, -N(R**),, ~NH(R?), -N(R*)ISO:R?! -N(R?)SON(R™Y,, -
NERPHCOR?), NRHCORY —NER*HCONR g2, -OCIONRY ), —C(OIN(R™> ), —OW, —NW,
~SW, ~SC2W, or optionally substituted alkyl, arvl, aralkyl, heteroarvl, heteroarylalkyl, cycloalkyl,
cycloalkylalkyl, heterocyclyl, or heterocyclylalkyl, wherein

W is at least one hydrogen, —N(R*?),, or optionally substituted atkyl, aryl,
aralkyl, cycloalkyl, cycloatkylalkyl, heterocyelyl, heterocyclvlatkyl, heteroaryl
or hetercarylalkyl;

R® is hydrogen, halogen, -CN, alkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl, heteroaryi,
heteroarylalkyl, heterocyelyl, heterocyclylalkyl, -OR?%, or -N(R%);;

or R® and R® taken together form an optionally substituted 5- or 6-membered ring;

R is optionally substituted N-containing heteroaryl;
wherein each R*? is independently selected from hydrogen, alkyl, cycloalkyl,

cycloalkylalkyl, aryi, aralkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, or hetercarylaliyl.

2. The compound of claim 1, wherein R* is optionally substituted five-membered N-

containing heteroaryl.

3. The compound of claim 1, wherein R* is optionally substituted imidazole, isoxazole,

oxazole, pyrazole, cyclopentylpyrazole, piperidinylpyrazole or triazole.



WO 2018/195155 PCT/US2018/028097

4. The compound of claim 1, wherein R* is:
R R

/ /

X X

s \Nmm ‘ N—N —— \?::...N\
/ \ \ un

{
/ \ O
\»~*J\§\\ X“ N N N Y/N
[V AVAVAV,)
f , Of

i

\f\"(\! U VaVAva T

wherein X is a bond, CH,, CHR, or CRR’; wherein
R and R’ are independently halogen, halide, alkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyi,
heterocyclyl, heterocyclylalkyl, heteroaryl, heteroarylalkyl, —SO:R*, or ~N(R?*HSO,R:
wherein
each R?! is independently selected from alkyl, cycloalkyl, cycloalkylalkyl, aryl,
aralkyl, heterocyclyl, heterocyclylalkyl, hetercaryl, or heteroarylalkyl;
each R** is independently selected from hydrogen, alkyl, cycloalkyl, cycloalkylalkyl,
arvl, aralkyvl, heterocyclyl, heterocyclvlalkyl, heterocaryl, or heteroarylalkyl; and
R!is hydrogen or optionally substituted allkyl, aryl, aralkyl, alkoxy, cycloalkyl,

cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, or heteroarylalkyl.

5. The compound of claim 1, wherein R? is
R1 R1

R'i
R / / /
B X X o
¢ X
e h ; == 2 \Nmi\i
' \ A [\
R N £ \:\ ;1 ~§ o N 4 X
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e o R, k13
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xR’ xR’
N~ ~N X-R!

or

o
™

wherein
Xisabond, CH,, CHR, or CRR’; wherein
R and R’ are independently halogen, halide, allyl, cvcloalkyl, cycloalkylalkyi, arvl,
aralkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, heteroarylalkyl, —SC.R*!, or
~NR*)SO:R?; wherein
each R*! is independently selected from alkyl, cycloalkyl, cycloalkylalkyl, aryl,
aralkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, or heteroarylalkyl; and
each R** is independently selected from hydrogen, alkyl, cycloalkyl, cycloalkylaliyl,
aryl, aralkyl, heterocyclyl, heterocyclylaliyl, heteroaryl, or heteroarylalkyl;
R' is hydrogen or optionally substituted alkyl, aryl, aralkyl, alkoxy, cycloalkyl,
cycloalkylalkyl, heterocyclyl, heterocyelylalkyl, heterocaryl, or heteroarylalkyl; and
RY is Y-7Z, in which
Y is a bond or CH(C1-Caalkyl) and
Z is hydrogen, halogen, alkyl, ~CN, cycloalkyl, alkoxy, aryl, ~CF», NGOy, ~COR?,
—N(R*), -NR*COR™), —SOR*, —NRH)SCRY, —SONRM):, ~NERP)SCNER ),
~CON(R2), ~NRZ)COR2E, ~NRZHCONR),, ~OC(OIN(R?),, ~OSONREY,, or
~N(RZ)SO3R,
R is hydrogen, halogen, ~CN, alkyl, cycloalkyl, or alkoxy: and

R is —CN, alkyl, cycloalkyl, or alkoxy.
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6. The compound of claim 1, wherein R* is the heteroaryl:
R'i

/

X
N—N

\\

R13
Y wherein
Xisabond, CHy, CHR, or CRR;
wherein R and R’ are independently halogen, halide, or alkyl;
R!is hydrogen, alkyl, aryl, aralkyl, alkoxy, cycloalkyl, cycloatkylalkyl, heterocyclyl,
heterocyclylalkyl, hetercaryl, or hetercarylalkyl; and

RPisH.

7. The compound of claim 1, wherein X6 is CH or C-F.

8. The compound of claim 1, wherein R® is hydrogen.

9. The compound of claim 1, wherein R® is methyl.

10. The compound of claim 1, wherein R* is hydrogen or alkyl.

11. The compound of claim 1, wherein R* is alkyl.

12. The compound of claim 1, wherein R* is methyl.

13. The compound of claim 1, wherein R’ is optionally substituted aryl.

14. The compound of claim 1, wherein R® is unsubtituted phenyl.

[
4%

. The compound of any one of claims 1-13, wherein R’ is optionally substituted

heterocyelyl.

16. The compound of claim 15, wherein R’ is morpholinyl, pyrrolidinyl, pyrazolidinyl,

imidazolidinyl, or tetrahydropyranyl.

17. The compound of claim 15, wherein R is optionally substituted N-pyrrolidinyl.
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18

19.

24.

25

26.

27.

32.

. The compound of claim 17, wherein R® is N-pyrrolidinyl substituted

with methylacetimide.

The compound of any one of claims 1-13, wherein R’ is substituted heteroaryl.

. The compound of claim 19, wherein the heteroaryl 1s isoxazolyl, pyrazolyl, pyridine, or

pyrimidine.

. The compound of claim 19, wherein the substituent is carboxylic acid, methylacetate,

raethylsulfonyl, propylacetarnide, sulfonyl, methylacetamide, or dimethylacetamide.
. The compound of claim 19, wherein R’ is unsubstituted N-pyrrolyl.
. The compound of any one claims 1-13, wherein R’ is optionally substituted alkyl.
The compound of claim 23, wherein the alkyl s methyl.
. The compound of claim 23, wherein R is substituted alkyl.

The compound of claim 25, wherein the substituent is methylacetate, methylsuifonyl,

propylacetamide, sulfonyl, methylacetamide, or dimethylacetanide.

The compound of any one of claims 1-13, wherein R’ is optionally

substituted cycloalkyl.

8. The compound of claim 27, wherein the optionally substituted cycloalkyl is cyclobutyl

or cycloproplyl.

29 The compound of any one of claims 1-13, wherein R* is —OW.

. The compound of claim 29, wherein W 13 optionally substituted alkyl.

. The compound of claim 29, wherein W is ethyl.

The compound of claim 29, wherein W is substituted alkyl.



WO 2018/195155 PCT/US2018/028097
33. The compound of claim 32, wherein the substituent is carboxylic acid, cyano, hydroxy,
ot pyridinyl.

34. The compound of any one of claims 1-13, wherein R® is —SW, and wherein W is

optionally substituted alkyl, phenyl, carboxylic acid, alkylacetamide.

5. The compound of any one of claims 1-13, wherein R” is S0 W, and wherein

W is alkyl,

(98]
U

36. The compound of claim 1, wherein R? is optionally substituted pyrazolyl.

37. The compound of claim 4, wherein X is CHR and wherein R 1s C;-Cs alkyl.

38. The compound of claim 37, wherein R 13 selected from ethyl, methyl, or cyclopropyl.
39. The compound of claim 5, wherein R' is Y-7Z in which Y is a bond and Z is hydrogen.
40. The compound of claim 5, wherein R'? is Y-Z in which Y is a bond and Z is methyl.
41. The compound of any one of claims 4-13, wherein R! is —SO:Me or methylacetamide.
42. The compound of any one of claims 4-13, wherein R! is optionally substituted aryl.
43. The compound of claim 42, wherein R’ is substituted benzy! or phenyl.

44. The compound of claim 43, wherein R’ is benzyl or phenyl substituted with halo.

45. The compound of claim 44, wherein the halo is bromo, chlore, fluoro, or difluorc.

46. The compound of claim 43, wherein R! is benzyl or phenyl substituted with halolkyl.
47. The compound of claim 46, wherein the haloalkyl 1s ditfluoromethyl.

48 The compound of claim 43, wherein R' is substituted with C1-Cs alkyl.

49. The compound of claim 48, wherein the C1-Cs alkyl is ethyl, methyl, propyl, isopropyl,

or cyclopropyl.

(W]
-3
Wn
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(4]
=
<

. The compound of claim 43, wherein R' is benzyl or phenyl substituted with cyanyl.

(V4]
pnt

. The compound of claim 43, wherein R' is benzyl or phenyl substituted with alkoxy.

(4]
[\

. The compound of claim 51, wherein the alkoxy is methoxy.

L
oW

. The compound of claim 43, wherein R is benzyl or phenyl substituted with carboxylate

such that R is benzoate.

54. The compound of claim 43, wherein R' is benzyl or phenyl substituted with optionally
substituted heteroaryl.

55. The compound of claim 54, wherein the heteroaryl is pyrazolyl or methylpyrazolyl.

56. The compound of claim 42, wherein R is unsubstituted benzyl or phenyl.

57. The compound of any one of claims 4-13, wherein R is optionally substituted cyclyl

58. The compound of claim 57, wherein the optionally substituted cyclyl is optionally

substituted cyclohexyl or cyclopropyl.

59. The compound of claim 57, wherein R is substituted cyelyl and the substitution is

amino, cyano, dimethylamino, difluoro, hydroxy, methoxy, or methyl.

60. The compound of any one of claims 4-13, wherein R! is optionally

substituted heterocyelyl.

61. The compound of claim 60, wherein the optionally substituted heterocyleyl is optionally

substituted morpholinyl or tetrahydropyranyl.

62. The compound of any one of claims 4-13, wherein R' is optionally

substituted heteroaryl.

63. The compound of claim 62, wherein the optionally substituted heteroaryl is optionally

substituted pyridinyl.

64. The compound of any one of claims 4-13, wherein R! is optionally

substituted heteroarylalkyl.
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63.

66.

67.

68.

69.

70.

The compound of claim 64, wherein the optionally substituted heteroarylalkly is

pyridinylethyl or pipernidinyl.
The compound of claim 65, wherein the substitutent is methylsulfonyt or sulfonyl.

The compound of any one of claims 4-13, wherein R! is optionally

substituted C-Cs alkyl.

The compound of claim 67, wherein the optionally substituted Ci-Cs allkyl 1s isobutyl,

ethyl, methvl, propyl, cyclopropyl, cyclopropylmethyl, or isopropyl.

The compound of claim 67, wherein optionally substituted C1-Cs alkyl 15 substituted
with methylacetate, methyisulfonyl, propylacetamide, sulfonyl, methylacetamide,

or dimethylacetamide.

The compound of claim 1, wherein X6 is CH, R* is methyl, R® is H, R’ is N-pyrrolyl

K

and R* is benzylpyrazolyl.

| The compound of claim 1, wherein X6 is CH, R? is methyl, R® is H, R’ is isopropoxy,

and R* is phenylethylpyrazoiyl.

. The compound of claim 1, wherein X6 is CH, R* is methyl, R®is H, R is H,

and R* is:

wherein X is CHR, in which R is methyl; and R is chlorobenzyl.

3. The compound of claim 1, wherein X6 is CH, R? is methyl, R®is H, R*is H, and R* is

cyclopropyl{phenylimethylpyrazolyl.

. The compound of claim 1, wherein X6 is CH, R? is methyl, R® is H, R” is isopropoxy,

and R* is phenylethylpyrazoiyl.
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75.

76.

78.

79.

80.

81.

83.

84,

The compound of claim 1, wherein X6 is CH, R? is methyl, R® is H, R’ is N-pyrrolyl,

and R* is benzylpyrazolyl.

The compound of claim 75, wherein the compound is 5-(1-benzyl-1H-pyrazol-4-yi)-1-

methyl-4-(1H-pyrrol-1-yDpyridin-2(1H)-one.

. The compound of claim 1, wherein X6 is CH, R? is methyl, R®is H, R’ is

methylaminocarbonylpyrrolyl, and R® is benzylpyrazolyl.

The compound of claim 77, wherein the compound is 1-(5-(1-benzyl-1H-pyrazol-4-yl}-

t-methyl-2-ox0-1,2~dihydropyridin-4-y1)-1H-pyrrole-3-carboxamide.

The compound of claim 1, wherein X6 is CH, R? is methyl, R® is H, R’ is phenyl, and R*

is methylsulphonylmethylpyrazolyl.

The compound of claim 79, wherein the compound is 1-methyl-5-(1-

({methylsulfonylmethyl}-1H-pyrazol-4-yh)-4-phenylpyridin-2(1 H)-one.

The compound of claim I, wherein X6 is CH, R? is methyl, R® is H, R7 is phenyl, and R*

is methylaminocarbonylpyrazolyl.

. The compound of claim 81, wherein the compound is N-methyl-2-(4-(1-methyl-6-ox0-4-

phenyl-1,6-dihydropyridin-3-yl)-1H-pyrazol-1-yDacetamide.

The compound of claim 1, wherein X6 is CH, R? is methyl, R® is H, R’ is a substituted

pyridine, and R* is a substituted phenylpyrazolvl.

The compound of claim 1, wherein X6 is CH, R? is methyl, R%is H, R’ is a substituted

pyrimidine, and R is a substituted phenylpyrazolvl.

. The compound of claim 1, wherein the compound has a lower ICsq against CBP activity

as compared with its ICs0 against BRD4 activity.

6. The compound of claim 1, wherein R® and R® join to form 6-membered aryl

or heteroaryl.
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87. The compound of claim 86, wherein the compound has the the structure:

8. The compound of claim 1, wherein R° and R® join to form a S-membered cyclyl.

89. The compound of claim 88, wherein the compound has the the structure:

90. The compound of claim 1, or a pharmaceutically acceptable salt thereof, selected from:
5-(1-benzyl-1H-pyrazol-4-yl}-1-methylpyridin-2{1H)-one;
5-(1-benzyl-1H-pyrazol-4-y1}-1,3-dimethylpyridin-2(1H}-one;
2-({4-(1-methyl-6-ox0-1,6-dihydropyridin-3-yi }-1H-pyrazol-1-yl)

methylbenzonitrile;
3-({4-(1-methyl-6-ox0-1,6-dihydropyridin-3-yl)-1H-pyrazol-1-y1}

methyDbenzonitrile;
T-methyl-5-(1-(pyridin-2-ylmethy!}-1H-pyrazol-4-yhpyridin-2(1H}-one;
5-(1-(4-fluorcbenzyl}- I H-pyrazol-4-y)-1-methylpyridin-2(1H)-one;
5-(1-benzyi-1H-pyrazol-4-yl)-1,4-dimethvipyridin-2(1H}-one;
4-(1-benzyl-1H-pyrazol-4-y1)-2-methylisoquinolin-1{ZH})-one;
4-(1-benzyl-1H-pyrazol-4-y1}-2-methyi-2 6-naphthyridin-1(ZH)-one;
5-{1-benzyl-1H-pyrazol-4-y1}-1-ethylpyridin-2(1H}-one;
5-(1-(1-(3-(difluoromethylyphenylethyl)-1H-pyrazol-4-y1)-1,3-

dimethvipyridin-2{1H}-one;
1-methyl-5-(1-(1 -phenylethyl}-1H-pyrazol-4-yhpyridin-2(1H)-one;

379
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5-{1-{cyclopropvl{phenylymethyl}- 1H-pyrazol-4-yi}-1-
methylpyridin-2(1H}-one;

(S)-T-methyl-5-(1-(1-phenylethyl}- 1 H-pyrazol-4-yhpyridin-2{1H)-one;

(R)-1-methyl-S-(1-(I-phenylethyl)-1H-pyrazol-4-yDpyridin-2(1 H)-one;

3-(1-{4-(1-methyl-6-ox0-~1,0-dihydropyridin-3-y1}-1H-pyrazol-1-yh)
ethyl}benzonitrile;

1,3-dimethyi-5-(1-(1-phenylethyl}- 1H-pyrazol-4-yDpyridin-2(1H)-one;

5-(1-(cyclopropyl(phenyhmethyl}-1H-pyrazol-4-yl)-1,3-dimethylpyridin-
2¢1H}-one;

5-{1-{1-(2-chlorophenybethyl -1 H-pyrazol-4-yl }-1-methylpyridin-2(1 H}-one;

t-methyl-5-(1-(1-(m-tolyhethyl)- 1 H-pyrazol-4-vlpyridin-2(1 H)-one;

4-fluoro-1-methyl-5-(1-(1-phenylethyl)- 1 H-pyrazol-4-vlpyridin-2(1 H}-one;

1-methyl-5-(1-(1-{o-tolylyethyl}-1H-pyrazol-4-yDpyridin-2{(1H}-one;

5-{1-{1-(3-chlorophenylethyly-1H-pyrazol-4-yl}-1-methylpyridin-2{1H}-one;

1-methyt-5-(1-(1-{pyridin-3-ylethyl)-1H-pyrazol-4-yhpyridin-2{ 1H)-one;

4-(1-(4-(1-methyl-6~oxo-1,6-dihydropyridin-3-yl)-1H-pyrazol-1-y1) ethyl)
benzonitrile;

3-fluoro-1-methyl-5-(1-(1-phenylethyh)-1H-pyrazol-4-yDpyrdin-2(1H)-one;

5-{1-{1-(Z-methoxyphenyl)ethyl)-1 H-pyrazol-4-yh)-1-methylpyridin-
2{(1H)-one;

5-(1-(1-(3-methoxyphenyl jethyl}-1H-pyrazol-4-yl}-1-methylpyridin-
2(1H}-ong;

T-methyl-5-(1-(1-{pyridin-4-ylethyD)-1H-pyrazol-4-yhpyridin-2{ 1H)-one;

1,3 4-trimethyl-5-(1-(1-phenylethyl}- 1 H-pyrazol-4-yijpyridin-2(1H}-one;

3-chloro-1-methyl-53-(1-(1-phenylethyl)-1 H-pyrazol-4-yDpyridin-2(1H)-one;

3-methoxy-1-methyl-5-(1-(1-phenylethyl -1 H-pyrazol-4-yl)
pyridin-2{1H)-one;

2-methyl-4-(1-(1-phenylethvl}-1H-pyrazol-4-y13-2,5,6, 7-tetrahydro-1H-
cyclopentafclpyridin-1-one;

1,3-dimethyl-5-(5~-methyl-1-(1-phenylethyi}- 1 H-pyrazol-4-yl)
pyridin-2{1H}-one;
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5-{1-benzyl-1H-pyrazol-4-yl)-1-{diflucromethyl}-4-phenyl-
pyridin-2(1H)-one;

4-isopropoxy-t-methyl-5-(1-(1-phenylethyl}- 1 H-pyrazol-4-y1}
pyridin-2{1H}-one;

4-methoxy-1-methyl-5-(1-(1-phenylethyl}-1H-pyrazol-4-y1}
pyridin-2{1H)-one;

4-chloro-T-methyl-5-(1-(1-phenylethyl -1 H-pyrazol-4-yhHpyridin-2(1H}-one;

4-ethoxy-1-methyl-5-(1-(1-phenylethyl}-1H-pyrazol-4-ylpyridin-2(1H}-one;

4~(azetidin-1-yl)-T-methyl-5-(1-(1-phenylethyl}-1H-pyrazol-4-y1)
pyridin-2{1H)-one;

{-methyl-5-(1-(1-phenylethyl}-1H-pyrazol-4-yl}-4-(pyrrolidin-1-yl)
pyridin-2{1H}-one,

1-methyl-4-(methylamino)-5-(1-(1-phenvlethyl}- 1 H-pyrazol-4-y1}
pyridin-2{1H)-one;

I-methyl-4-morpholino-5-(1-{1-phenvlethyl}-1H-pyrazol-4-yl)
pyridin-2(1H)-one;

1-methyl-4-((1-methyl-1H-pyrazol-3-ymethoxy}-5-(1-(1-phenylethyi)}- 1 H-
pyrazol-4~-yDpyridin-2(1H}-oune;

{R)-4-1sopropoxy-1-methyl-5-(1-(1-phenviethyl}-1H-pyrazol-4-y1)
pyridin-2{1H)-one;

{S)-4-isopropoxy-1-methyl-S-(1-(1-phenylethyl)-1H-pyrazol-4-y1)
pyridin-2{1H}-one;

(8)-1-methyl-5-(1-(1-phenylethyl)-1H-pyrazol-4-vi)-4-(pyrrolidin-1-yi}
pyridin-2{1H)-one;

4-isobutoxy-~1-methyl-5-(1-(1-phenylethyl)-1H-pyrazol-4-yl)
pyridin-2{1H}-one;

4-cyclobutoxy-1-methyl-S-(1-(1-phenylethyl)-1H-pyrazol-4-y1)
pyridin-2{1H)-one;

4-((1-acetylazetidin-3-vhoxy)-1-methyl-5-(1-( 1-phenylethyl}- 1H-
pyrazol-4-ylipyridin-2(1H}-one;

4-(cyclopentyloxy)-1-methyl-5-(1-(1-phenylethyl}-1H-pyrazol-4-y1)
pyridin-2{1H)-one;
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4-{cyclohexyloxy)-1-methyl-5-(1-(1-phenylethyl}-1H-pyrazol-4-vl}
pyridin-2(1H)-one;

1-methyl-5-(1-(1-phenylethyl)}-1H-pyrazol-4-yl)-4-(1H-pyrazol-1-yl)
pyridin-2{1H}-one;

I-methyl-4-(3-methylazetidin-1-y1}-5-(1-(1 -phenylethyl - 1H-pyrazol-4-yi}
pyridin-2{1H)-one;

(R)-1-methyl-5-(1-(1-phenylethyl)- 1 H-pyrazol-4-yl}-4-(pyrrolidin-1-yl}
pyridin-2{1H}-one;

4-(benzyloxy}-1-methyl-5-(1-(1-phenylethyl}- IH-pyrazol-4-yl}
pyridin-2{1H)-one;

{-methyl-4-phenoxy-S-(1-(1-phenylethyl}- 1H-pyrazol-4-yi)
pyridin-2{1H}-one,

4-(3-methoxyazetidin-1-yi)- L -methyl-5-(1-(1-phenylethyl}- | H-pyrazol-4-y1}
pyridin-2{1H)-one;

4-cyclopropoxy-1-methyl-5-(1-(1-phenylethyl -1 H-pyrazol-4-yl)
pyridin-2(1H)-one;

(8)-1-methyl-5-(1-(1-phenylethyl}-1H-pyrazol-4-yi)-4-(1H-pyrazol-1-yi}
pyridin-2{1H)-one;

(R)}-1-methyl-5-(1-(1-phenylethyl}-1H-pyrazol-4-y1}-4-(1H-pyrazol- -y}
pyridin-2{1H)-one;

4-ethoxy-1-methyl-5-(1-(1-(p-tolvl)ethyl)- 1 H-pyrazol-4-y1)
pyridin-2{1H}-one;

5-{1-{1-({1,1"-biphenyl}-4-vhethyl}-1H-pyrazol-4-yl}-4-ethoxy-1-
methylpyridin-2(1H}-one;

5-(1-benzyi-1H-pyrazol-4-y)-4-ethoxy-1-methylpyndin-2(1H)-one;

4-ethoxy-1-methyl-5-(1-(4-methylbenzyl}-1H-pyrazol-4-vl)
pyridin-2{1H)-one;

5-{1-benzyl-1H-pyrazol-4-y1}-1-methyl-4-(1H-pyrazol-1-yl}
pyridin-2{1H)-one;

5-(1-benzyl-1H-pyrazol-4-yl}-1-methyl-4-morpholinopyridin-2(1H}-one;

5-(1-benzyl-1H-pyrazol-4-yl}-1-methyl-4-( 1 H-pyrrol-1-y1}
pytidin-2{1H)-one;
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4-ethoxy-1-methyl-5-(1H-pyrazol-4-ylpyridin-2(1H}-one;

methyl 2-((4-(4-ethoxy-~1-methyl-6-ox0-1,6-dihydropyridin-3-yl)- 1H-
pyrazol-1-ylymethyl benzoate;

methyl 3-((4-(4-ethoxy-1-methyl-6-oxo0-1,6-dihvdropyridin-3-y1)}-1H-
pyrazol-1-yhmethylbenzoate;

(R)-N-(1-(5-(1-benzyl- 1 H-pyrazol-4-yl}-1 -methyl-2-ox0-1,2-dihydro-
pyridin-4-yhpyrrolidin-3-yljacetamide;

(S3-N-(1-(5-(1-benzyl-1H-pyrazol-4-yl}-1-methyl-2-ox0-1,2-dihydro-
pyridin-4-yhpyrrohidin-3-ylacetamide;

(R)-1-{5-(1-benzyl-1H-pyrazol-4-yi)-1-methyl-2-oxo-1,2-dihydro-
pyridin-4-yhpyrrolidine-3-carboxvlic acid;

{($3-1-(5-(1 -benzyl-1H-pyrazol-4-y1}-1-methyl-2-oxo-1,2~dthydro-
pyridin-4-yhpyrrolidine-3-carboxylic acid;

1-(5~{1-benzyl-1H-pyrazol-4-yl}-1-methyl-2-oxo-1,2-dihydropyridin-4-yi)-
1H-pyrrole-3-carboxamide;

methyl 1-(5-(1-benzyl-1H-pyrazol-4-yl)-1-methyl-2-ox0-1,2-dihydro-
pyridin-4-y1}-1H-pyrrole-3-carboxvlate

1-(5~(1-benzyl-1H-pyrazol-4-yl}-1-methyl-2-ox0-1,2-dihydropyridin-4-y1)-
N, N-dimethyl-1H-pyrrole-3-carboxamide;

1-(5-(1-benzyl-1H-pyrazol-4-y1)-1-methyl-2-oxo-1 2-dihydropyridin-4-yi)-
tH-pyrrole-3-carboxylic acid,

1-(5-(1-benzyl-1H-pyrazol-4-yl}-1-methyl-2-ox0-1,2-dihydropyridin-4-yi}-
IH-pyirole-3-carbonitrile;

1-(5-(1-benzyl-1H-pyrazol-4-yl}-1-methyl-2-ox0-1,2-dihvdropyridin-4-yi)-
N-ethyl-1H-pyrrole-3-carboxamide;

1-(5-(1-benzyl-1H-pyrazol-4-yl}-1-methyl-2-ox0-1,2-dihydropyridin-4-yi}-
N-isopropyl-1H-pyrrole-3-carboxanide;

T-methyt-5-(1-methyl-1H-pyrazol-4-yl)-4-(1H-pyrrol-1-yDpyridin-2{1H}-one

i-(1-methyl-5-(1-methyl-1H-pyrazol-4-yi}-2-oxo-1,2-dihydropyridin-4-yl)-
tH-pyrrole-3-carboxylic acid,

1-(5-(1-benzyl-1H-pyrazol-4-yl}-1-methyl-2-ox0-1,2-dihydropyridin-4-yi}-

H-pyrrole-3-carboxamide;
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1-(5-(1-{cyclopropylmethyl)-1H-pyrazol-4-yl}-1-methyl-2-0x0-1,2-
dibydropyridin-4-y)-1H-pyrrole-3-carboxylic acid;
5-(1-benzyl-1H-pyrazol-4-yh)-1-methyl-4-pyrrolidin-1-yi-1H-pyridin-2-one;
N-{2-[S-(1-benzyl-1H-pyrazol-4-yl}-1-methyl-2-oxo-1,2-dihydro-
pyridin-4-yl}-cyclopentyl }-acetamide;
N-{1-[5-(1-benzyl-1H-pyrazol-4-yl}-1-methyl-2-ox0-1,2-dihydro-
pyridin 4-yl]-pyrrolidin-3-ylmethyl }-acetamide;
N-{1-[5-(1-benzyl-1H-pyrazol-4-yl}-1-methyl-2-ox0-1,2-dihydro-
pyridin-4-yl]-pyrrolidin-3-ylmethyl } -acetamide;
5-{1-benzyl-1H-pyrazol-4-yl}-1-methyl-4-(2 2 2-trifluorcethoxy}
pyridin-2{1H)-one;
5-(1-benzyl-1H-pyrazol-4-y}-1-methyl-4-(3,3,3-triflucropropoxy}
pyridin-2{1H}-one;
1-[5-(1-Benzyl-1H-pyrazol-4-yl)-1-methyl-2-oxo-1,2-dihydro-pyridin-4-yl}-
pyrrolidine-3-carboxylic acid methylamide;
5-(1-benzyi-1H-pyrazol-4-y)-4-(1 H-imidazol- 1-y)-T-methyl-
pyridin-2{1H}-one;
5-(5,6-dihydro-4H-pyrrolof1,2-bipyrazol-3-yl}-4-ethoxy- 1 -methyl-
pyridin-2{1H)-one;
4-ethoxy-1-methyl-5-(1-phenyl-1H-pyrazol-4-yhpyridin-2(1H)-one;
5-(1-(2-chlorophenyl)-1 H-pyrazol-4-yl}-4-ethoxy-1-methyl-
pyridin-2{1H}-one;
5-{1-{2,6-dichlorophenyl}-1H-pyrazol-4-yi)-4-ethoxy-1-methyl-
pyridin-2{1H)-one;
5-(1-benzyi-1H-pyrazol-4-yl)-1-methyl-4~(2-methylthydrazinyl)
pyridin-2{1H}-one;
4-ethoxy-~1-methyl-S-(1-{1-[4-(1-methyi- 1 H-pyrazol-4-yl}-phenyl]-
ethyl}-1H-pyrazol-4-yh)-1H-pyridin-2-one;
4-gthoxy-S-[1-(4-isopropyl-benzyl}-1H-pyrazol-4-y1i-1-methyl-1H-
pyridin-2-one;
4-ethoxy-1-methyl-5-{1-{4-(1-methyl-1H-pyrazol-4-yl}-benzyl |- 1H-
pyrazol-4-yl}-1H-pyridin-2-one;
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4-ethoxy-1-methyl-5-{ 1-[4-(1 H-pyrazol-4-yl)-benzyl |- 1 H-pyrazol-4-vl }-1H-
pyridin-2-one;
4-ethoxy-1-methyl-5-(1-(1-(3-(1-methyl-1H-pyrazol-4-yhphenvijethyl)-1H-
pyrazol-4-ylipyridin-2(1H}-one;
5-{1-{3-bromobenzyl}-1 H-pyrazol-4-yly-4-ethoxy-1-methyl-
pyridin-2{1H)-one;
5-(1-benzyi-1H-pyrazol-4-yl}-1-methyl-4-o-tolyl-1H-pyridin-2-one;
1-methyl-5-(1-methyl-1H-pyrazol-4-yi)-4-phenylpyridin-2{1 H}-one;
5-(1-benzyl-1H-pyrazol-4-y1)-1~-methyl-4-(1-methyl-1H-pyrazol-4-yl}
pyridin-2{1H)-one;
5-(1-benzyl-1H-pyrazol-4-y1}-1-methyl-4-(1-methyl-1H-pyrazol-3-v1)
pyridin-2{1H}-one,
5-(1-benzyl-1H-pyrazol-4-vl)-1-methyl-4-(1-methyl- 1H-
pyrazol-5-yhpyridin-2{1H)-one;
5-{1-benzyl-1H-pyrazol-4-yl1}-1-methyl-4-(m-tolyljpyridin-2( 1 H}-one;
5-(1-benzyi-1H-pyrazol-4-y)-l-methyl-4-(p-tolyDpyrdin-2{ 1H}-one;
5-(1-benzyi-1H-pyrazol-4-vl}-4-(3-methoxyphenyi)-1-methyi-
pyridin-2{1H)-one;
5-{1-benzyl-1H-pyrazol-4-y1}-1-methyl-4-(1H-pyrazol-5-yl}
pyridin-2{1H)-one;
5-(1-benzyl-1H-pyrazol-4-y)-1-methyl-4-(3-methyl-1H-pyrazol-5-y1}
pyridin-2{1H}-one;
5-{1-benzyl-1H-pyrazol-4-y1}-1-methyl-4-(thiophen-2-v)pyridin-2{1H}-one;
5-{1-benzyl-1H-pyrazol-4-yl1}-1-methyl-4-(thiophen-3-vhpyridin-2{1H)-one;
5-(1-benzyi-1H-pyrazol-4-y)-4-(3~chlorophenyl}-1-methyl-
pyridin-2{1H}-one;
5-(1-benzyl-1H-pyrazol-4-y1)-4-(4-chlorophenyl)- -uethyl-
pyridin-2{1H)-one;
5-{1-benzyi-1H-pyrazol-4-yl}-4-(4-methoxyphenvl)-1-methyi-
pyridin-2{1H}-one,
5-(1-benzyl-1H-pyrazol-4-yl)-4-(isoxazol-3-yl}- I-methylpyridin-2(1H}-one;
5'-(1-benzyl-1H-pyrazol-4-y1)-1"-methyl-[3,4"-bipyridin}-2'(1'H)-one;

(9]
a0
Wn
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5-{1-benzyl-1H-pyrazol-4-y1}-4-(2Z-chlorophenyl)- I -methyl-
pyridin-2(1H)-one;
5-(t-benzyl-1H-pyrazol-4-yh)-1-methyl-[4 4"-bipyridin]-2(1H)-oneg;
5-(1-cyclohexyl-1H-pyrazol-4-y1)-1-methyl-4-phenylpyridin-2{1H)-one;
I-methyl-4-phenvyl-5-{1-{(tetrabydro-2H-pyran-4-y}-1H-pyrazol-4-y1)
pyridin-2{1H)-one;
I-methyl-5-(1-(1-(uethylsulfonyDpipenidin-4-y)- 1 H-pyrazol-4-y1)-4-
phenylpyridin-2(1H}-one;
1-methyl-4-phenyl-5-(1-phenyi-1H-pyrazol-4-yhpyridin-2{ 1 H}-one;
I-methyl-5-(1-({methylsulfony)methyl}-1 H-pyrazol-4-vl}-4-phenyl-
pyridin-2{1H)-one;
I-methyl-5-(1-(2-morpholinoethyl)- 1 H-pyrazol-4-y1)-4-phenyl-
pyridin-2{1H}-one;
5'-(1-benzyl-1H-pyrazol-4-yi}-1'-methyl-{2,4'-bipyridin]-2'(1'H)-one;
5-{1-ethyl-1H-pyrazol-4-yl}-1-methyl-4-phenylpyridin-2(1H}-one;
I-methyl-4-phenyl-5-(1H-pyrazol-4-yDpyridin-2(1 H)-one;
N-methyl-2-(4-(1-methyl-6-oxo-4-phenyi-1,6-dihydropyridin-3-yi)-1H-
pyrazol-1-yDacetamide;
N,N-dimethyl-2-{4-(1-methyl-6-ox0-4-phenyl-1,6-dihydropyridin-3-yi}-1H-
pyrazol-1-yhacetamide;
5-(1,3-dimethyl-1H-pyrazol-4-yl-1-methyl-4-phenylpyridin-2(1Hj}-one,;
5-(1-isobutyl-1H-pyrazol-4-yl}-1-methyl-4-phenylpyridin-2(1H)-one;
5-{1-1sopropyl-1H-pyrazol-4-y1}-1-methyl-4-phenylpyridin-2{1H}-one;
1-methyl-4-phenyl-5-(1-propyl-1H-pyrazol-4-ylpyridin-2(1 H)-one;
methyl 2-(4-(1-methyl-6-ox0~-4-phenyi-1,6-dihydropyridin-3-yl}-1H-
pyrazol-1-yljacetate
2-(4~(1-methyl-6-oxo-4-phenyl-1,6-dihydropyridin-3-y1}-1H-pyrazol-1-yi)-
N-propylacetamide;
4-cyclopentyl-1-methyl-S-(1-methyl-1H-pyrazol-4-ylpyridin-2{1H}-one;
4-cyclohexyl-1-methyl-5-(1-methyl-1H-pyrazol-4-yhpyridin-2(1 H)-one;
4-cyclopropyl-1-methyl-5-(1-methyl-1H-pyrazol-4-ylpyridin-2{1H}-one;
I-methyl-4-phenyl-5-(1,3,5-trimethyl-1H-pyrazol-4-yhpyridin-2( 1 H)-one;

386
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5-{1-{cyclopropylmethyl}- 1H-pyrazol-4-yi)-1-methyl-4-phenyi-
pyridin-2(1H)-one;
5-(1-cyclopropylmethyl-1H-pyrazol-4-y1}-1~-methyl-4-(4-tritfluoromethyl-
phenyl}-1H-pynidin-2-one;
4-[5-(1-cyclopropyimethyl-1H-pyrazol-4-yi)-T-methyl-2-oxo-1,2-dihydro-
pyridin-4-vi]-N-methyl-benzamide;
5-(1-benzyl-1H-pyrazol-4-y)-4-(4-fluorophenyl)-1-methyl-
pyridin-2{1H}-one;
4-(5~-(1-benzyl-1H-pyrazol-4-yl)~-T-methyl-2-oxo-1,2-dthydro-
pyridin-4-ylibenzonitrile;
4-(5-(1-benzyl-1H-pyrazol-4-yi)-1-methyl-2-oxo-1,2-dihydro-
pyridin-4-yl)benzamide;
5-(1-benzyl-1H-pyrazol-4-vl)-1-methyl-4-(1H-pyrazol-4-vl)
pyridin-2{1H)-one;
4-{4-chloro-phenyl}-5-(1-cyclopropyimethyl-1H-pyrazol-4-yi}-1-methyl-1H-
pyridin-2-one;
4-[5-(1-cyclopropylmethyl-1H-pyrazol-4-yi)-1-methyl-2-ox0-1,2-dihydro-
pyridin-4-yl}-benzoic acid,
4~(5-(1-benzyl-1H-pyrazol-4-yl)-1-methyl-2-oxo-1,2-dihydropyridin-4-yi)
benzoic acid;
4-[S-(1~cyclopropylmethyl-1H-pyrazol-4-yi)-1-methyl-2-oxo-1,2-dihydro-
pyridin-4-yl]-benzonitrile;
5-{1-{cyclohexvimethyl}-1H-pyrazol-4-yl)-1-methyl-4-phenyl-
pyridin-2{1H)-one;
2-(4-(5-(1-benzyl-1H-pyrazol-4-y1)-1-methyi-2-oxo-1,2-dihydro-
pyridin-4-yl}-1H-pyrazol-1-yljacetamide;
2-(4~(5-(1-benzyl-1H-pyrazol-4-y)-1-methyl-2-ox0-1,2-dihydro-
pyridin~4-yt)-1H-pyrazol-1-ylacetic acid;
5-{1-benzyi-1H-pyrazol-4-y1}-4-( 1 -(difluoromethyl}- 1 H-pyrazol-4-y1}-1-
methylpyridin-2{1H}-one;
5-(1-benzyl-1H-pyrazol-4-yl}-4-( 1 -(2-hydroxy-2-methylpropyl)- 1 H-

pyrazol-4-yl)-1-methylpyridin-2(1H}-one;

387



WO 2018/195155 PCT/US2018/028097

5-(5,6-dihydro-4H-pyrrolof1,2-blpyrazol-3-yl}-1-methyl-4-phenyl-
pyridin-2(1H)-one;
2-(4-(5~-(1-benzyl-1H-pyrazol-4-yi}-1-methyi-2-oxo-1,2~-dihydro-
pyridin-4-yl)-1H-pyrazol-1-yDacetonitrile;
5-{1,5-dimethyl-1H-pyrazol-4-yl}-1-methyl-4-phenylpyridin-2¢ 1 H)-one;
5-(1-Benzyl-1H-pyrazol-4-yl}-1-methyl-4-propoxy- | H-pyridin-2-one;
3-{5-(1-Benzyl-1H-pyrazol-4-yi)-1-methyl-2-oxo-1,2-dihydro-pyridin-4-
yloxy]-propionic acid,
[5-(1-Benzyl-1H-pyrazol-4-y1}-1~-methyl-2-oxo-1,2-dihydro-pyridin-4-
vioxyl-acetonitrile;
5-(1-Benzyl-1H-pyrazol-4-yl}-4-ethylsultanyl-1 -methyl-1H-pyridin-2-one;
[5-(1-Benzyl-1H-pyrazol-4-yl}-1-methyl-2-ox0-1,2-dihydro-pyridin-4-
yisulfanyli}-acetic acid;
5-{1-benzyl-1H-pyrazol-4-y1}-1-methyl-4-({methylaminojoxypyridin-2(1H)-
one,
5-{1-(2,2-Difluoro-cyclopropylmethyl}-1 H-pyrazol-4-yi}-4-ethoxy-1-methyi-
IH-pyridin-Z-one;
1-(5~(1-benzyl-1H-pyrazol-4-yl}-1-methyl-2-oxo-1,2-dihydropyridin-4-y1)-N-
methylpyrrolidine-3-sulfonamide;
(R)-N-(1-(5-(1-benzyl-1H-pyrazol-4-y1}-1-methyl-2-oxo- 1, 2-dihydropyridin-
4-yhpyrrolidin-3-yi)-1,1, 1-triflucromethanesulfonamide;
(R)}-N-(1-(5-(1-benzyl-1H-pyrazol-4-yl}-1-methyl-2-ox0-1,2-dihydropyridin-
4-yDpyrrolidin-3-yhymethanesuifonamide;
5-{1-Benzyl-1H-pyrazol-4-y1}-4-(3-methanesulfonyl-pyrrolidin-1-yi)-1-
methyl-1H-pyridin-2-one;
2-[4-(4-Ethoxy-1-methyl-6-ox0-1,6-dihydro-pyridin-3-vl}-pyrazol-1-vi}-6-
isopropyl-benzontrile;
2-{4-{4-Ethoxy-1-methyl-6-oxo-1,6-dihydro-pyridin-3-yl}-pyrazol-1-y1]-6-
methoxy-benzonitrile;
2-Chloro-6-{4-(4-ethoxy-1-methyl-6-ox0-1,6-dihydro-pyridin-3-yl}-pyrazol-

I-yl}-benzonitrile;
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2-f4-(4-Ethoxy-1-methyl-6-0x0-1,6-dihvdro-pyridin-3-vl}-pyrazol- 1 -yl]-6-
methyl-benzonitrile;

4-Ethoxy-5- 1-(Z-methanesuifonyl-phenyl)-1 H-pyrazol-4-yli-1-methyl-1H-
pyridin-2-one;

4-ethoxy-~1-methyl-5-{1-{1-(methylsulfonylpiperidin-3-yl)}-1H-pyrazol-4-
yhpyridin-2(1H)-one;

2-{4~(4-Ethoxy-~1-methyl-6-ox0-1,6-dihydro-pyridin-3-y)-pyrazol-1-yt]-4-
methoxy-benzonitrile;

2-[4-(4-Ethoxy-1-methyi-6-oxo-1,6-dihydro-pyridin-3-yl}-pyrazol-1-y1]-4-
phenoxy-benzonitrile;

4-Cyclopropoxy-2-{4-(4-cthoxy- I -methyl-6-0x0-1,6-dihydro-pyridin-3-yl}-
pyrazol-1-yli-benzonitrile;

5-(1-benzyl-3-nitro-1H-pyrazol-4-yl)-4-cthoxy-1-methylpyridin-2( 1 H}-one;

5-(3-amino-1-benzyl-1H-pyrazol-4-yl}-4-ethoxy-1-methylpyridin-2{1H}-one;

N-[{1-Benzyl-4-(4-ethoxy-1-methyl-6-oxo-1,6-dithydro-pyridin-3-yi)-1H-
pyrazol-3-yl}-acetamide;

5-(1-Benzyi-1H-pyrazol-4-yl)}-4-(2-methoxy-phenyl)- 1-methyl- 1 H-pyridin-2-

5-{1-Benzyl-1H-pyrazol-4-v1}-4-(2 6-dimethyl-phenyl)-1-methyl-1H-pyridin-
2-one;

5-[1-(2,2-Difluorc-cyclopropylmethyl -1 H-pyrazol-4-yl}- 1-methyl-4-phenyl-
[H-pyridin-2-one;

5-[1-(2,2-Difluoro-cyclopropylmethyl)-1 H-pyrazol-4-yl{-4-{(4-methoxy-
phenyl)-1-methyl-1H-pyridin-2-one;

5-{1-(2,2-Difluoro-cyclopropylmethyl -1 H-pyrazol-4-yi - 1-methyl-4-(1-
methyl-1H-pyrazol-4-yl}-1H-pyridin-2-one;

5-(1-Benzyl-1H-pyrazol-4-y1)-1-methyi-1H, 1 H-{4,4' Tbipyridinyi-2,2'-dione;

5'-(1-Benzyl-1H-pyrazol-4-vi)}-1-methyl-1H,1'H~[ 3,4 bipyridinyl-6,2'-dione;

5-(1-Benzyl-1H-pyrazol-4-yl}- 1, 6-dimethyl-1H-pyridin-2-one;

3-Dimethylamino-1-methyi-5-[ 1-(1-phenyl-ethyl}-1H-pyrazol-4-y1 |- 1H-

pyridin-2-one;
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3-Cyclopropyl-1-methyi-5-{1-(1-phenyl-ethyl}-1H-pyrazol-4-vi - 1H-pyridin-
2-one;

1-Benzyl-4-(1,5-dimethyl-6-ox0-1,6-dihydro-pyridin-3-yl)}-1H-pyrazole-3-
carboxylic acid ethyl ester;

2-Benzyl-4-(1,5-dimethyl-6-ox0-1,6-dihydro-pyridin-3-y1}-2H-pyrazole-3-
carboxylic acid ethyl ester;

4-amino-3-(1-benzyl-1H-pyrazol-4-yl)- I-methylpyridin-2(1H}-one;

3-({5-(1-benzyl-1H-pyrazol-4-yi}-1-methyl-2-0x0-1,2-dihydropyridin-4-
yharinojpropanoic acid,

2-f4-(4-Isopropoxy-1-methyl-6-ox0-1,6-dihvdro-pyridin-3-yl}-pyrazol-1-yl]-
benzonitrile;

2-[4-(4-Isopropoxy-1-methyl-6-ox0-1,6-dihyvdro-pyridin-3-yl}-pyrazol-1-yi |-
benzoic acid;

2-{4-{1-Methyl-4-(1-methyl- 1 H-pyrazol-4-yl}-6-ox0-~1,0-dihvdro-pyridin-3-
vi}-pyrazol-1-yl}-benzonitrile;

2-f4~(1-Methyl-6,2'-dioxo-1,6,1 2 -tetrahydro-[4,4 bipyridinyl-3-yl}-pyrazol-
I-yl}-benzonitrile;

2-[4-(V'-Methyl-6,6'-dioxo-1,6,1' 6 -tetrahydro-{ 3,4 Tbipyridinyl-3'-y]}-
pyrazol-1-yi}-benzonitrile;

2-f4-(4-Cyclopropyl-1-methyl-6-oxo-1,6-dihydro-pyndin-3-yl-pyrazol-1-
yil-benzonitrile;

2-{4-11-Methyl-4-(1-methyl- 1 H-pyrazol-4-y1}-6-oxo-1,6-dithydro-pyridin-3-
yii-pyrazol-1-yl}-benzoic acid;

2-f4-(1,1'-Dimethyl-0,6'-dioxo-1,6,1',6'-tetrahydro-{3,4"bipyridinyi-3'-yl)-
pyrazol-1-yll-benzonitrile;

2-[4-(5,1'-Dimethyl-6,6'-dioxo-1,6,1' 0'-tetrahydro-{3,4 Tbipyridinyt-3'-yi}-
pyrazol-1-ylj-benzonitrile;

2-{4-{4-Cyclopropyl-1~-methyl-6-oxo-1,6-dihydro-pyridin-3-yl)-pyrazol-1-
yl]-benzoic acid;

2-f4-(1-Methyl-6-ox0-4-phenyl-1,0-dihydro-pyridin-3-vi}-pyrazol-1-yi}-

benzonitrile;



WO 2018/195155 PCT/US2018/028097

2-f4-(1-Methyl-6-ox0-4-p-tolyi-1,6-dihydro-pyridin-3-yi)-pyrazol-1-yl}-
benzonitrile;

2-{4-{4~(4-Chloro-phenyl}-1-methyl-6-0x0-1,6-dihydro-pyridin-3-vi}-
pyrazol-1-yl}-benzonitrile;

2-{4-{4-(4-Fluoro-phenyl)-1-methyl-6-ox0-1,6-dihydro-pyridin-3-yl}-
pyrazol-1-yl}-benzonitrile;

2-{4-{4-(3-Chloro-phenyl)-1-methyi-6-ox0-1,6~dihydro-pyridin-3-yi}-
pyrazol-1-yl}-benzonitrile;

4-¢5-11-(2-Cyano-phenyl}-1H-pyrazol-4-yl}-1-methyl-2-oxo-1,2-dihydro-
pyridin-4-yl}-benzoic acid,

4-{5-11-(2-Cvyano-phenvl}-1H-pyrazol-4-yl}-1-methyl-2-oxo0-1,2-dihydro-
pyridin-4-vl }-benzamide;

4-{5-11-(2-Cyano-phenyl}-1H-pyrazol-4-y1}- 1 -methyl-2-oxo-1,2-dihydro-
pyridin~4-yl } -N-methyl-benzamide;

2-[4-(2'-Methoxy-1-methyl-6-ox0-1,6-dihydro-[4,4"Tbipyridinyl-3-yi)-
pyrazol-1-yll-benzonitrile;

2-[4-(1,1'-Dimethyl-6,2'-dioxo-1,6,1' 2"-tetrahydro-{4,4' Tbipyridinyl-3-yl)-
pyrazol-1-ylj-benzonitrile;

2-{4-{1'-Cyclopropyl-1-methyl-6,2'-dioxo-~1,6,1',2'-tetrahydro-
4,4 bipyridinyl-3-yl)-pyrazol-1-yl}-benzonitrile;

2-f4-(1-Methyl-6-ox0-4-phenyl-1,0-dihydro-pyridin-3-vi}-pyrazol-1-yi}-
benzoic acid;

2-{4-{1-Methyl-6-oxo-4-p-tolyl-1,6~dihydro-pyridin-3-yl)-pyrazol-1-yi}-
benzoic acid;

2-(4-(4~-(4-chlorophenyl)-1-methyl-6-oxo-1,6-dihydropyridin-3-yi)-1H-
pyrazol-1-ylibenzoic acid,

2-{4-14-(4-Fluoro-phenyl}-1-methyl-6-oxo-1,6-dihydro-pyridin-3-y1}-
pyrazol-1-yi}-benzoic acid;

2-f4-(1'-Methyl-6"-oxo-1',6'-dihydro-{3 4 Tbipyridinyl-3'-yi}-pyrazol- 1 -yl}-
benzoic acid;

2-f4-(6-Methoxy-1"-methyl-6"-oxo-1',6'-dihydro-[ 3,4 Tbipyridinyl-3'-y1 }-

pyrazol-1-ylj-benzoic acid,
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2-{4-{4-(4-Methoxy-phenyl)-1-methyl-6-0x0-1,6-dihydro-pyridin-3-yi}-
pyrazol-1-yl }-benzoic acid;

2-f4-(0~-Ethoxy-~1"-methyl-0'-ox0-1",6'-dihydro-[ 3,4 Ibipyridinyl-3'-y]}-
pyrazol-1-yli-benzotc acid;

2-{4-{6-Isopropoxy-~1'-methyl-6'-oxo-1',6'-dihydro-[ 3,4 Ibipyridinyl-3'-y1}-
pyrazol-1-yl}-benzoic acid;

2-f4~(6-Isobutoxy-1'-methyl-6"-oxo0-1,6'-dihydro-{ 3,4 Tbipyridinyl-3'-y1}-
pyrazol-1-yli-benzoic acid;

2-{4-14-(4-Methoxy-phenyi)-1-methyl-6-oxo0-1,6~-dihydro-pyridin-3-yl}-
pyrazol-1-yl}-benzonitrile;

2-f4-(6-Ethoxy-1'-methyl-6'-oxo-1",6'-dihydro-[ 3,4 Tbipyridinyl-3'-y1 }-
pyrazol-1-yli-benzonitrile;

2-f4-(6-Isopropoxy-1'-methyl-6'-oxo-1",6'-dihvdro-{ 3,4 Tbipyridinyl-3'-y1}-
pyrazol-1-yi}-benzonitrile;

2-[4-(6-Iscbutoxy-1'-methyl-6'-oxo-1",0'-dihydro-[ 3,4 bipyridinyl-3'-yl)-
pyrazol-1-yll-benzonitrile;

2-[4-(1'-Methyl-6"-oxo-1",6'-dihydro-[3,4"Tbipyridinyl-3"-y1}-pyrazol-1-yl}-
benzonitrile;

2-{4-{6-methoxy-1'-methyl-6'-ox0-1",0'-dihydro-[3,4"-bipyridin]-3'-y}-1H-
pyrazol-1-yDbenzonitrile,

2-(4-(1, 1 S-trimethyl-6,6'-dioxo-~1,1',6,0 -tetrahydro-{ 3, 4'-bipyridin}-3'-y1}-
[H-pyrazol-1-yl)benzonitrile;

2-{(4~(5-fluoro-1"-methyl-6,6'-dioxo-1,1,6,6'-tetrahydro-{ 3,4 -bipyndin]-3'-
vI)-1H-pyrazol-1-yl}benzonitrile;

2-{4-{4-(3-Methoxy-phenyl)-1-methyl-6-oxo-1,6-dibydro-pyridin-3-yl}-
pyrazol-1-yl}-benzonitrile;

2-(4~(5-methoxy-1"-methyl-6"-oxo-~1",6'-dthydro-{3,4"-bipyridin}-3'-y)- 1H-
pyrazol-1-yi)benzonitrile;

2-(4-(4-(3,4-dimethoxyphenyl)-1-methyl-6-oxo-1,6-dihydropyridin-3-yi}-1H-
pyrazol-1-ylibenzonitrile,

2-14-{4-(2-Methoxy-pyrimidin-5-y1}- 1 -methyl-6-ox0-1,6-dihydro-pyridin-3-

yi}-pyrazol-1-yl }-benzonitrile;
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2-(4-(1-methyl-4-(2-(methylamino)pyrimidin-5-yi}-6-ox0-1,6-
dihydropyridin-3-yh)-1H-pyrazol-1-ylYbenzonitrile;

2-{4-[1-Methyl-6-0x0-4-(3 4, 5-trimethoxy-phenyl)-1,6-dihydro-pyridin-3-
yl}-pyrazol-1-yl}-benzonitrile;

2-{4-{4-Ethoxy-1-methyl-6-oxo-1,6-dihydro-pyridin-3-yl}-pyrazol-1-y1]-4-
methoxy-benzoic acid;

4-Cyclopropoxy-2-f4~(4-ethoxy- I -methyl-6-ox0-1,6-dihydro-pyridin-3-yl)-
pyrazol-1-yli-benzoic acid;

2-(4~(4-ethoxy-1-methyl-6-ox0-1,6-dihydropyrndin-3-yl -1 H-pyrazol-1-
yl}benzoic acid;

5-{1-(2-chlorophenyl}-1H-pyrazol-4-y1)-1-methyl-4-((1 -methyl-1 H-pyrazol-
4-yDmethoxyjpyridin-2{1H}-one,

3-(4-{4-ethoxy-1-methyl-6-ox0-1,6-dihydropyridin-3-vi)-1H-pyrazol-1-
yibenzonitrile;

4-ethoxy-5-(1-(2-flucrophenvl)-1H-pyrazol-4-yi)-1-methylpyridin-2(1H)-

one,
4-ethoxy-1-methyl-5-(1-(pyridin-2-y1)}-1 H-pyrazol-4-yDpyridin-2{1H)-one;
2-[4-(1,5-Dimethyl-6-oxo-1,6-dihydro-pyridin-3-yl)-pyrazot-1-yi}-
benzonitrife;
2-f4-(1,5-Dimethyl-6-oxo-1 6-dihydro-pyridin-3-yl }-pyrazol-1-yl}-benzoic
acid;

2-[4-(5-Ethyl-1-methyl-6-ox0-1,6-dihydro-pyridin-3-yl)-pyrazol-1-yl]-

benzonitrife;

2-[4-(5-Ethyl-1-methyl-6-ox0-1,6-dihydro-pyridin-3-yl}-pyrazol-1-yi]-
benzoic acid;

2-f4-(1,5-Dimethyl-6-oxo-1,6-dihydro-pyridin-3-yl}-pyrazol-1-yi}-4-
phenoxy-benzonitrile;

2-{4-(1,5-Bimethyl-6-ox0-1,6-dihydro-pyridin-3-yl }-pyrazol-1-yi}-4-
phenoxy-benzoic acid;
4-Methoxy-2-[4-(1'-methyl-6,6'-dioxo-1,6,1",6'-tetrabydro-{3,4 bipyridinyl-

3'-yl)-pyrazol-i-yl}-benzonitrile;
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4-Methoxy-2-{4-(1-methyl-6-oxo-4-phenvl-1,6-dihydro-pyridin-3-yi}-
pyrazol-1-yll-benzonitrile;

2-{4-{4~(4-Chloro-phenyl}-1-methyl-6-0x0-1,6-dihydro-pyridin-3-vi}-
pyrazol-1-yl}-4-methoxy-benzonitrile;

2-{4-{4-(4-Fluoro-phenyl)-1-methyl-6-ox0-1,6-dihydro-pyridin-3-yl}-
pyrazol-1-yl }-4-methoxy-benzonitrile;

4-Methoxy-2-{4-(6-methoxy-1"-methyl-6"-oxo-1',6'-dihydro-[3 4 bipyndinyl-
3'-yl}-pyrazol-1-vl}-benzonitrile;

2-[4-(6-Ethoxy-1'-methyl-6"-oxo-1',6'-dihydro-[3,4 bipyridinyl-3'-yl)-
pyrazol-1-yli-4-methoxy-benzonitrile;

4-Methoxy-2-[4-(2'-methoxy-1-methyl-6-ox0-1,6-dihydro-{4,4"Tbipyridinyl-
3-yly-pyrazol-1-yl}-benzonitrile;

4-Methoxy-2-{4-(1-methyl-6-ox0-4-phenyl-1,6-dihydro-pyridin-3-yi)-
pyrazol-1-yi}-benzoic acid;

2-{4-{4-(4-Chloro-phenyl}-1-methyl-6-ox0-1,6-dihydro-pyridin-3-yi}-
pyrazol-1-yl}-4-methoxy-benzoic acid;

2-{4-{4-(4-Fluoro-phenyl)-1-methyl-6-oxo-1,6-dihydro-pyridin-3-yl}-
pyrazol-1-yl}-4-methoxy-benzoic acid;

4-Methoxy-2-{4-(6-methoxy-1"-methyl-6"-oxo-1",6'-dihydro-{3,4'bipyridinyl-
3'-yl}-pyrazol-1-yl}-benzoic acid;

2-f4-(0~-Ethoxy-~1"-methyl-0'-ox0-1",6'-dihydro-[ 3,4 Ibipyridinyl-3'-y]}-
pyrazol-1-yl}-4-methoxy-benzoic acid;

4-Methoxy-2-{4-(2"-methoxy-1-methyl-6-ox0-1,6-dihydro-{4,4 Thipyridinyl-
3-yD)-pyrazol-1-vi]-benzoic acid;

2-f4~(1,1-Dimethyl-6,2'-dioxo-1,6, 1", 2'-tetrahydro-[4,4' Tbipyridinyl-3-y1)-
pyrazol-1-yl]-6-fluoro-benzonitrile;

2-Fluoro-6-[4~-(6-methoxy-1'~methyl-6'-ox0-1",6'-dithydro-{ 3,4 bipyridinyl-3'-
yi)-pyrazol-1-ylj-benzonitrile;

2-{4-{4-(4-Chloro-phenyl}-1-methyl-6-ox0-1,6-dihydro-pyridin-3-yl}-
pyrazol-1-yl}-6-fluoro-benzonitrile;

2-Chloro-6-{4-(1,1'-dimethyl-6,2'-dioxo-1,6,1' 2'-tetrahydro-[4, 4 [hipyridinyl-
3-yh-pyrazol-1-yl}-benzounitrile;
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2-Chloro-6-{4-(6-methoxy-1'-methyl-6'-ox0-1",6'-dihydro-[3,4'Ibipyridinyl-3'-
yiy-pyrazol-1-yi}-benzonitrile,

2-fluoro-6-{4-(4-(3-methoxy-4-methylphenyi)-t-methyl-6-0x0-1,6-
dihydropyridin-3-vl)-1H-pyrazol-1-yhbenzonitrile;

2-chloro-6-{4-(4-(3~-methoxy-4-methylphenyl}-1-methyl-6-oxo0-1,6-
dibydropyridin-3-yl)-1H-pyrazol-1-yl}benzonitrile;

2-chloro-6-(4~(4-(2-ethylpyrimidin-5-y1)-1-methyl-6-oxo-1,6-dihydropyridin-
3-yly-1H-pyrazol-1-ylibenzonitrile;

2-(4~(4-ethoxy-1-methyl-6-ox0-1,6-dihydropyrndin-3-yl -1 H-pyrazol-1-
vhbenzonitrile;

2-(4-(4-ethoxy-1-methyl-6-0x0-1,6-dihydropyridin-3-yl}- 1 H-pyrazol-1-
yhibenzamide;

2-(4-(1-methyl-4-(2-morpholinoethoxy)-6-oxo-1,6-dihydropyridin-3-yl}- 1 H-
pyrazol-1-yi)benzonitrile;

5-[1-{2-Methanesulfonyl-phenyl}-1H-pyrazol-4-vi}-1,1'-dimethyl-1H,1'H-
4,4 bipyridinyl-2,2-dione;

5'-[1-(2-Methanesulfonyl-phenyl}- 1H-pyrazol-4-yi}-6-methoxy-1'-methyl-
P'H-[3,4 hipyridinyl-2'-one;

4-(4-Chloro-phenyl}-5-[ 1-(2-methanesulfonyl-phenyl)- 1 H-pyrazol-4-yt]-1-
methyl-1H-pyridin-2-one;

5'-[1-{2-Methanesulfonyl-phenyl}-1H-pyrazol-4-yi}-1,1'-dimethvi-1H,1'H-
[3,4"bipyridinyl-6,2'-dione;

N-cyano-2-(4-(4-(4-flucrophenyl}-1-methyl-6-ox0-1,6~dihydropyridin-3-y1}-
1H-pyrazol-1-yl}benzamide;

N-cyano-2-(4-(1-roethyl-4-(1-roethyl-1H-pyrazol-4-y1}-6-0x 0-1,6-
dibydropyridin-3-yi}-1H-pyrazol-1-yl)benzamide;

N-cyano-2-(4-(4-(4-methoxyphenyl)-T-methyl-6-0x0-1,6-dihydropyndin-3-
yh-1H-pyrazol-1-yl}benzamide;

2-{4-(4-{4-chlorophenyl)-1-methyl-6-oxo-1,6-dihydropyridin-3-yi)-1H-
pyrazol-1-ylj-N-cyanobenzamide;

N-cyano-2-(4-(2'-methoxy- I -methyl-6-oxo-1,6-dihydro-[4,4-bipyridin}-3-

yh-1H-pyrazol-1-ylibenzamide,

(W]
o
Wn
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N-cyang-2-(4-(1,1'-dimethyl-2" 6-dioxo-1,1',2' 6-tetrahvdro-[4,4"-bipyridin]-
3-yl3-1H-pyrazol-1-yhbenzamide;

N-cyano-2-{4-(6-methoxy-1"-methyl-6'-oxo-1",6'-dihydro-[ 3,4 -bipyridin}-3'-
yh-1H-pyrazol-1-yljbenzamide;

N-cyano-2-(4-(1-methyl-4-(2-{methylamino)pyrimidin-3-y1}-6-ox0-1,6-
dihydropyridin-3-yl)-1H-pyrazol-1-yl}benzamide;

N-cyano-2-{(4-(6-ethoxy-1"-methyl-6"-oxo-1',6'-dihydro-~[ 3,4 -bipyridin}-3'-
yh-1H-pyrazol-1-ylbenzamide;

5-{1-(2-(1H-tetrazol-5-yhphenyl -1 H-pyrazol-4~-yl}-4-(4-chlorophenyl}-1-
methylpyridin-2(1H}-one;

4-{4-Methoxy-phenyl)-1-methyl-3-{ 1-{2-( I H-tetrazol-S-vl}-phenyl}-1H-
pyrazol-4-yl} -1 H-pyridin-2-one;

4-(4-Fluoro-phenyl}-1-methyl-5-{ 1-[2-(1H-tetrazol-5-y1}-phenyl}-1H-
pyrazol-4-yi}-1H-pyridin-2-one;

1-Methyl-4-(1-methyl-1H-pyrazol-4-y1}-5-{ 1-[2-(1 H-tetrazol-5-yi}-phenyi}-
tH~pyrazol-4-yi} -H-l-pyridin~2-0ne;

4-Cyclopropyl-1-methyl-5-{ 1-[2-{1H-tetrazol-5-y1)-phenyl -1 H-pyrazol-4-
vl }-1H-pyridin-2-one;

N-{2-[4-{4-Cyclopropyl-1-methyl-6-ox0-1,6-dihydro-pyridin-3-ylj-pyrazol-
I-yl}-benzoyl }-methanesulfonamide;

Ethanesulfonic acid 2-[4-(4-cyclopropyl-1-methyl-6-oxo-1,6~dthydro-
pyridin-3-yl)-pyrazol-1-yl}-benzoylamide;

N-[{dimethylamino)sulfonyl}-{2-[4-(4-cyclopropyi-1-methyl-6-0x0(3~
hydropyridyl}pyrazolyljphenyl! j carboxamide;

3-(4-(1, V-dimethyl-2" 6-dioxo-1,1,2' 6-tetrahydro-[4,4-bipyridin}-3-yl)-1H-
pyrazol-1-yli-4-methoxybenzonitrile;

4-Methoxy-3-[4-(6-methoxy-1"-methyl-6"-oxo-1",6"-dihydro-{ 3,4'Tbipyridinyl-
3'-yb-pyrazol-1-yl}-benzounitrile;

3-{4-{4-(4-Chloro-phenyl)-1-methyl-6-oxo-1 6-dihydro-pyridin-3-yi}-
pyrazol-1-yl}-4-methoxy-benzonitrile;

6-methoxy-1"-methyl-5'-(1-(1-phenylethyl}-1H-pyrazol-4-y1}-[ 3, 4'-bipyridin]-
2'{1'H)-one;
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1-methyl-4-(2-(methylamino)pyrimidin-5-y1}-5-(1-(1-phenylethyt)- 1 H-
pyrazol-4-yhpyridin-2(1 Hj-one;

1,1'-dimethyl-5-(1-(1-phenylethvi)-1H-pyrazol-4-y1}-[4,4"-bipyridine]-
2,2'(1H, I'H)-diong;

4-(2-(ethylaminojpyrimidin-S-yh)-T-methyl-5-(1-(1-phenylethyl - 1 H-pyrazol-
4-yhpyridin-2(1H)-one;

4-(2-((2-methoxyethyDamino)ypyrimidin-5-yl}- 1 -methyl-5-(1-(1-
phenylethyl)-1H-pyrazol-4-yhpyridin-2{1 H)-one;

6-(3-{dimethylamino)propoxy)-1-methyl-5'-(1-(1-phenylethyi)-1H-pyrazol-
4-y1)-[3,4"-bipyridin]-2'(1'H}-one;

5-{1-(2-chlorophenyl}- 1H-pyrazol-4-yl}- 1, 1'-dimethyl-[4,4'-bipyridine}-
2,2'(1H, 'H)-dione;

5-(1-(2-chlorophenyl)-1H-pyrazol-4-y1)}-4-(2-methoxypyrimidin-S-yi}-1-
methylpyridin-2(1H}-one;

5'-(1-{2-chlorophenyl}-1H-pyrazol-4-yl}-6-methoxy-1',5-dimethyl-{3,4'-
bipyridin}-2'(1'H)-one;

5-(1-(2-chlorophenyl)-1H-pyrazol-4-y1)-2'-methoxy-1-methyl-[4,4"-
bipyridin}-2(1H)-one;

5-{1-{2-fluorophenyl)-1H-pyrazol-4-y1}-1, I'-dimethyl-[4,4-bipyridine}-
2,2(1H, V'H)-dione;

5'-(1-(2-flucrophenyl)- 1 H-pyrazol-4-yl)-6-methoxy-1'-methyl-[3,4'-
bipyridin}-2'(1'H}-one;

5-{1-{2-fluorophenyl)-1H-pyrazol-4-y1}-4-(Z-methoxypyrimidin-3-y1}-1 -
methylpyridin-2(1H}-one;

5-(1-(2-hydroxycyclohexyl)-1H-pyrazol-4-yl)- 1-methyl-4-phenylpyndin-
2(1H}-one;

2-chloro-6-[4-[4-[2-(cyclopropylamino)pyrimidin-S-yl - 1-methyl-6-0x0-3-
pyridylipyrazol-1-ylibenzonitrile;

2-(4-(4-(2-(ethylaminojpyrimidin-5-y1)-1-methyl-6-oxo-1 6-dihydropyridin-
3-yhy-1H-pyrazol-1-yibenzonitrile;

2-(4-(4-(2-((2-methoxyethylhamino)pyrimidin-5-yl}-1-methyl-6-ox0-1,6-

dihydropyridin-3-y1}-1H-pyrazol-1-ylbenzonitrile;

397
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2-chloro-0-(4-(4-(2-(ethvlaminopyrimidin-5-vi}-1-methyl-6-ox0-1,6-
dihydropyridin-3-yh)-1H-pyrazol-1-ylYbenzonitrile;
2-chloro-6-(4-{4-(2-((2~-methoxyethyhamino)pyrimidin-5-yl}-1-methyl-6-
oxo-1,6-dihydropyridin-3-yl}-1H-pyrazol-1-yhbenzonitrile;
2-chloro-6-(4-(4-(2-{{cyclopropylmethyhamino)pyrimidin-5-yl)-1-methyl-6-
oxo-1,6-dihydropyridin-3-vl)}-1H-pyrazol-1-yDbenzonitrile;
2-chloro-6-(4-(4-(2-(dirnethylarninopyrimidin-5-yi - T-methyl-6-ox0-1,6-
dibydropyridin-3-vi}-1H-pyrazol-1-yhbenzonitrile;
2~chloro~-6-{4-(4-2~(cyclopentylamino)pynimidin-5-yl}-1-methyl-6-oxo-1,6-
dihydropyridin-3-vl)-1H-pyrazol-1-yi}benzonitrile;
2-chloro-6-(4-( I -methyl-6-ox0-4-(2-(pyrrolidin- I -ylpyrimidin-5-yl}-1,6-
dihydropyridin-3-yl}-1H-pyrazol-1-yhbenzonitrile;
2-chloro-6-(4-(4-(2-(isopropylamino)pyrimidin-3-y1)- L -methyl-6-ox0-1,6-
dihydropyridin-3-y1}-1H-pyrazol-1-yi}benzonitrile;
2-chloro-6-(4-(1-methyl-4-(2-(methylamino)pyrimidin-5-y1}-6-ox0-1,6-
dihydropyridin-3-yh)-1H-pyrazol-1-ylYbenzonitrile;
2-[4-[4-{2-(ethylamino}pyrimidin-5-yl}-1-methyl-6-ox0-3-pyridyl jpyrazol-1-
yi}-6-fluoro-benzonitrie;
2-{4-{4-[2-{dimethylamino)pyrimidin-S-vl]-1-methyl-6-0x0-3~
pyridylipyrazol-1-yi}-6-fluoro-benzonitrile;
2-chloro-6-(4-(1-methvl-4-Z-morpholinopyrimidin-5-yl }-6-0ox0-1,6-
dihydropyridin-3-vl)-1H-pyrazol-1-yhbenzonitrile;
2-fluore-6-[4-] 1~-methyl-6-oxo-4-(2-pyrrolidin-1-yipyrimidin-5-vi}-3-
pyridylipyrazol-1-ylibenzonitrile;
2-chloro-6-(4-(1-methyl-4~-(2-(4-methylpiperazin-1-yHpyrimidin-5-yl)-6-0x0-
1,6-dihydropyridin-3-yl)}-1H-pyrazol-1-yDbenzonitrile;
2-chloro-6~-(4-(1~-methyl-6-oxo~4-(2-(piperidin-1-yhpyrimidin-5-yl)-1,6-
dihydropyridin-3-y1}-1H-pyrazol-1-yi}benzonitrile;
2-chloro-6-[4-[4-[6-(isopropylamino)-3-pyridyl}-1-methyl-6-ox0-3-pyridyl}-
pyrazol-1-yllbenzonitiile;
2-chloro-6-(4-(6-(cyclopentylamino)-1'-methyl-6¢'-oxo-1',6'-dihydro-{3,4'-

bipyridin}-3'-yi)-1H-pyrazol-1-yl)benzonitrile;

398
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2-chloro-6-(4-(1'-methyl-6-(methvlamino)-6'-oxo-1', '-dihvdro-[3,4'-
bipyridin}-3'-y1)-1H-pyrazol-1-yhbenzontrile

2-chloro-6-(4-{6-(ethylamino}-1'~-methyl-6'-oxo-1", 6'-dihvdro-[3,4'-
bipyridin}-3'-y1)}-1H-pyrazol-1-yl}benzonitrile;

2-(4-{6-(cyclopentylamino}-1-methyl-6'-oxo-1", 6'-dihydro-{3, 4"-bipyridin]

3-vh-1H-pyrazol-1-y1}-6-fluorobenzonitrile;
2-(4-(6~(ethylamino)-1'-methyl-6"-oxo-1', 6'-dihydro-{3, 4-bipyridin]-3'-yi)-
IH-pyrazol-1-yl)}-6-fluorobenzonitrile;
2-chloro-6~-{4-{6-(dirmethylamino)-1'-methyl-6'-oxo-1', 6'-dihydro-{3,4'-
bipyridine}-3'-yl]-1H-pyrazol-1-yi }benzonitrile;
2-(4-1 6-[(cyclopropylmethyDamino]-1'-methyl-6'-oxo-1",6'-dihydro-{3,4'-
bipyridine]-3'-yl }-1H-pyrazol-1-yl)-6-fluorobenzonitrile;
2-{4-{6-(dimethylamino)-1"-methyl-6'-oxo-1',6'-dihydro-{ 3,4 -bipyridine}-3'-
yi-1H-pyrazol-1-vl}-6-fluorcbenzonitrile;
2-chloro-6-(4-{6-[(cyclopropyimethyljamino}-1'-methyl-6"-oxo-1',6'-dihydro-
[3,4"-bipyridine}-3'-yl }-1H-pyrazol-1-ybenzonitrile;
2-chloro-6-[4-[ 1-methyl-6-ox0-4-(6-pyrrolidin-1-yl-3-pyridyl }-3-
pytidylipyrazol-1-ylibenzonitrile;
2-fluore-6-[4-] 1~-methyl-6-oxo-4-(6-pyrrolidin-1-yi-3-pyridyl)-3-
pyridylipyrazol-1-ylibenzontrile;
2-fluoro-6-{4-(6-(isopropylamino}-1'-methvi-6'-oxo-1',6'-dihydro-{3,4'-
bipyridin}-3'-y1)}-1H-pyrazol-1-yl}benzonitrile;
2-chloro-6-{4-[4-[0~-{cvclopentoxy)-3-pyridyl}-1-methyl-6-ox0-3-
pyridylipyrazol-1-ylibenzonitrile;
2-(4-(6~(difluoromethoxy)-1'-methyl-6"-ox0-1",6'-dihydro-{ 3,4 -bipyridin}-3'-
yii-1H-pyrazol-1-yl)-6-fluorobenzonitrile;
2-chloro-6-{(4-(6~(difluoromethoxy)-1'-methyl-6'-oxo-1',6'-dihydro-{3,4'-
bipyridin}-3'-yi)-1H-pyrazol-1-yDbenzonitrile
2-{4-(6-(3-(dimethylamino)propoxy}-1'-methyl-6-oxo-1',6'-dihydro-{3,4'-
bipyridin]-3'-v1)-1H-pyrazol-1-yl}benzonitrile;
2-chloro-6-(4-(6-3-(dimethylamino)propoxy)-1'-methyl-6"-oxo-1',6'-dihydro-

[3.4-bipyridin}-3-yh-1H-pyrazol-1-yhbenzonitrile;
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2-chloro-6-[4-[4-[6-{cyclopropylmethoxy)-3-pyridyl]-1-methyl-6-0x0-3-
pyridylipyrazol-1-ylibenzomntrile;

2-fluoro-6-[4-{4-(6-isopropoxy-3-pyridyl}-1-methyl-6-ox0-3-pyridyljpyrazol-
{-ylibenzonitrile;

2-{4-{6-ethoxy-1-methyl-6'-oxo-1', 6'-dihydro-[3, 4'-bipyridin}-3'-yi}-1H-
pyrazol-1-y1)-6-fluorobenzonitrile;

2-f4-[4-[6-(cyclopropyimethoxy)-3-pyridyli-1-methyl-6-0x0-3-
pyridylipyrazol-1-yl}-6-fluorc-benzonitrile;

2-[4-[4-[6-(cyclopentoxy }-3-pyridyl]-T-methyl-6-0ox0-3-pyridylpyrazol-1-
yi}-0-fluoro-benzonitrile;

2-f4-[4-16-(cyclopropoxy}-3-pyridyl]-l-methyl-6-oxo-3-pyridyljpyrazol-1-
yi}-6-fluoro-benzonitrile;

2-chloro-6-[4-[4-(6-1sopropoxy-3-pyridyl }-1-methyl-6-oxo-3-
pyridylipyrazol-1-ylibenzonitrile;

2-chloro-6-[4-[4-[6-{cyclopropoxy}-3-pyridyl}-1-methyl-6-ox0-3-
pyridylipyrazol-1-ylibenzomntrile;

2-chloro-6-(4-{6-ethoxy-1'"-methyl-6"-ox0-1', 6'-dihydro-{3, 4"-bipyridin]-3'-
yi)-1H-pyrazol-1-yhbenzonitrile;

2-chloro-6-{4-[4-(6~cyclopropyl-3-pyrndyl)-1-methyl-6-ox0-3-
pyridylipyrazol-1-ylibenzontrile;

2-(4-(1",6-dimethyl-6'-ox0-~1',6'-dihydro-{ 3,4"-bipyridin}-3'-yl)}- 1 H-pyrazol-1-
yi}-6-tluorobenzonitrile;

2-fluore-6-(4-(1'-methyl-6"-oxo-6-(triflucromethyl )-1',6'-dihydro-{ 3,4'-
bipyridin}-3'-yi}-1H-pyrazol-1-yhbenzonitrile;

2-chloro-6-(4-(1".6~dimethyi-6"-oxo-1",6'-dthydro-[3,4"-bipyridin]-3'-yi)-1H-
pyrazol-1-ylibenzonitrile;

2-chloro-6-(4-(1'~-methyl-6'-ox0-6-(trifluoromethyl}-1,6'-dihydro-{3,4'-
bipyridin}-3'-yi)-1H-pyrazol-1-yDbenzonitrile;

2-chloro-6-(4-(6-¢cthyl-1"-methyl-6'-oxo-1',6'-dihydro-{3 4'-bipyridin}-3'-yi}-
tH-pyrazol-1-yhbenzonitrile;

2-(4-(6-ethyl-1"-methyl-6'-oxo-1",6'-dihydro-[ 3,4 -bipynidin}-3'-y1 -1 H-

pyrazol-1-yl)-6-fluorobenzontrile;
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2-(4-(G-ethyl-1"-methyl-6'-ox0-1",6'-dihydro-{3,4'-bipyridin]-3'-yl)- 1H-
pyrazol-1-yhbenzonitrile,

2-[4-[4-(6-cyclopropyl-3-pyridyl}-T-methyl-6-ox0-3-pyridyl]pyrazol-1 -yl }-6-
fluoro-benzonitrile;

2-fluore-6-f4-[4~-(6-1sopropyl-3-pyridyl - L -methyl-6-oxo-3-pyridyl pyrazol-
I-ylibenzontrile;

2-chloro-6-[4-[4-(6-isopropyl-3-pyridyl)-1-methyl-6-oxo-3~pyridyljpyrazol-
I-ylibenzonitrile;

2-(4-(1',6-dimethyl-6'-oxo-1",6'-dihydro-[3 4'-bipyridin}-3'-y])-1H-pyrazol-1-
vhbenzonitrile;

2-{4-(6-cyclopentyl-1'-methyl-6'-ox0-1", ¢'-dihydro-{ 3 ,4"-bipyridin}-3'-y)- 1 H-
pyrazol-1-yl}-6-fluorobenzonitrile;

2-chloro-6-(4-{6-cyclopentyl-1'-methyl-6'-oxo-1',6'-dihydro-[3,4'-bipyridin}-
3'-yb-1H-pyrazol-1-yl)benzonitrile;

2-cyclopropyi-6-{4-[ 1-methyl-4-{1-methyl-2-ox0-4-pyridyl }-6-0x0-3~
pyridylipyrazol-1-ylibenzomntrile;

2-cyclopropyl-6-[4-[4-[1-(cyclopropylmethyl)}-2-oxo-4-pyridyi}-1-methyl-6-
oxo-3-pyridylipyrazol-1-yllbenzonitrile;

2-cyclopropyl-0-(4-(6-(3-(dimethylamino)propoxy)-1'-methyl-6"-oxo-1', &'~
dihydro-[{3, 4'-bipyridin}-3'-yl}- 1 H-pyrazol-1-yl}benzonitrile;

2-cyclopropyl-6-(4-{6-methoxy-1"-methyl-6'-oxo-1", 6'-dihydro-{3, 4'-
bipyridin}-3'-y1)}-1H-pyrazol-1-yl}benzonitrile;

2-cyclopropyl-0-{4-(6-ethoxy-1"-methyl-6"-oxo-1', 6'~dihydro-{3, 4'-
bipyridin}-3'-yi}-1H-pyrazol-1-yhbenzonitrile;

2-cyclopropyi-6-4-[ 1-methyl-6-0x0-4-(2-0x0-1-propyl-4-pyridyl)-3-
pyridylipyrazol-1-ylibenzonitrile;

2-cyclopropyl-6-[4-[4-(1-ethyl-2-oxo~4-pyridyl - I -methyl-6-0x0-3-
pyridylipyrazol-1-ylibenzonitrile;

2-cyclopropyl-6-4-[4-[6-(2-fluoroethoxy)-3-pyridyl}-1-methyl-6-oxo-3-
pyridylipyrazol-1-ylibenzonitrile;

2-cyclopropyl-6-(4-(1'-cyclopropyl-1-methyl-2' 6-dioxo-1,1',2", 6-tetrahvdro-

(4,4 -bipyridin}-3-yh)- 1 H-pyrazol-1-ylbenzonitrile;
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2-cyclopropyl-6-{4-[4-[ 1-(2-fluoroethyl)-2-ox0-4-pyridyl}-1-methyl-6-ox0-3-

pyridylipyrazol-1-ylibenzonitrile;

2-cyclopropyt-6-{4-[4-[1-(2-hydroxyethyl }-2-ox0-4-pyridyl - 1-methyl-6-ox0-

3-pyridylipyrazol-1-yllbenzonitrile;
2-cyclopropyl-0-{4-(6-(cyclopropylmethoxy)-1'-methyl-6'-oxo-1",6'-dihydro-
[3,4'-bipyridin}-3-y)-1H-pyrazol-1-yhbenzonitrile;
4-Ethoxy-S-(5-methanesulfonyl-4,5,6, 7-tetrahvdro-pyrazolo[1,5-a]pyrazin-3-
yii-1-methyl-1H-pyridin-2-one;
5-(5-Acetyl-4,5,6,7-tetrahydro-pyrazolof 1,5-alpyrazin-3-vl)~4-ethoxy-1 -
methyl-1H-pyridin-2-one;
{-methyl-4-phenyl-5-(S-phenyloxazol-2-yDpyridin-2(1H)-one;
1-methyl-5-(1-methyi-5-phenyl-1H-pyrazol-3-y1}-4-phenylpyrdin-2(1H)-
one;
I-methyl-4-phenyl-5-(2-phenyloxazol-4-yDpyridin-2(1H)-one; or
1-methyl-4-phenyl-5-(2-phenyloxazol-5-yhpyridin-2{1H)-one.

The compound of claim 1, wherein the activity of CBP is inhibited by contacting the

CBP with a compound of Formula L

2. A pharmaceutical composition comprising a compound of claim 1 and a

pharmaceutically acceptable excipient.

3. A method of treating a neoplastic disease or cancer in a patient in need thereof,

comprising administering to the patient the pharmaceutical composition of claim 92.

A method of treating an inflammatory or immune disorder in a patient in need thereof,

comprising administering to the patient the pharmaceutic composition of claim 92.
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